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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (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
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYECKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTHYECKOIO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 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
JEATCIbHOCTH, TpeOyroned MpOAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHATTU3a»
BBIJICJIEHBI  CIIEYIOIIUE COAEPKATENbHO-METOANYECKHE JUHUU: «Yucna wu
BbruncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4alOTCAd Ha MPOTSHKEHUU JABYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SBIISIETCS WHTETPAaTHBHBIM, TIOCKOJBKY OOBEIWHSET B cebe coaepKaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBaTEIbHO (OPMUPYETCS U 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-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHuss 0co0O€ BHUMaHuUE  yHeiseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIIMMCS MHOXECTBA HATypajdbHBIX, IIEJIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOObIE CBOWCTBA
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMM WX MPUMEHCHHSI TSI PEIICHHS Pa3IuYHBIX 3a7ad
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJI0M
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX ypPAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOBINNX W HAUMEHBITUX 3HAYCHHUN ()yHKIIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIINX CTENEHU U Jorapudmel. bmaronaps u3ydeHHIo anreOpanuecKoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3pPeKTUBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK A3bIKa HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u ciioBecHoi. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTHM K OOOOIICHUI0 W
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATOTHH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOrO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacrlo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOy4aronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSA3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jarommxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKICHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluid, WCCIENOBaHMUS JTHUX MOJIeJied ¢ MOMOIIBIO ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepualn
y4eOHOTrO Kypca HIMPOKO HMCIOJIB3YeTCs I PEelIeHUs NMPUKIaAHBIX 3a1ad. [lpu
pEelIeHNd  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPUKIAAHBIX 3a]ad
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTeMaTHYECKOT0 aHAJIN3a.

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 JacoB (4 4aca B HeJIEINIO).



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 OTpAciIed 3HAHUM U PEATIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHaJIbHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM 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-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOWIECHbl OT OJIHOM NEpeMEHHOMW. JleJeHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOTo1IeHb!I ¢ 11eIbIMU KO3 DHUTTIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHoBHbIE METO/IbI peLIeHus
VPpalHOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpPaBHECHHS. OcHOBHBIE METO/IbI pelLeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyJIbIL. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJICHUE €Tr0 3HAYEHUs, MPUMEHEHUE ONPEICIUTENS Il PELICHUS] CUCTEMBbI
JVMHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEeHHMe 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.
Komnoszumms yukiuiti. I'papuk  yHkuu. DineMeHTapHbIe TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA TPOMEXYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

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

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

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKINNA YUCITIOBOTO apryMEHTA.

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

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TOCIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIIBHBIN pocT. Hucno €. @opmyia CI0KHbBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMA HENpPEphIBHBIX 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  3nemeHTapHbIX  ¢GyHKUMWA.  [IpousBoaHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

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

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa 11 pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

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

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

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3INYHbIX 00JIaCTel HAYKU U peanbHOM KU3HU, HHTEPIPETALUs]
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucinenue onpenes€éHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

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

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaTbHbIX
YPaBHEHHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYaOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, PacCCyKIECHUH, BOCTIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpYyHdy, OCO3HAaHHWE LIEHHOCTH TPYAOIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



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

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE ITOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBUWIN3AINH, OBIAJCHUE SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYE€CKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBEHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIUIO, IPUBOIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBEIOMpATh CMOCcO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUS, BEIONPATh HAanOO0JIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TaHHBIX, HEOOXOAUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpPMAIIMIO, MPEACTABISAThL €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xo/e 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00OCYX1aeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS UM HEJOCTUXKEHUS PE3YJIbTaTOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHON paboThl, paclpeneisirTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHSATH CBOIO YaCTh PA0OThI U KOOPIUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpEeIMETHbIE PE3yJIbTaThl MO OTACJIBbHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
palMOHANBHBIX U IEUCTBUTENIBHBIX YHUCEI, MOJYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BHIYNCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMM: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IM4YHbIE METOJbl PEIIEHUs PpPALMOHAIBHBIX U JApPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHHE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpeAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU [IJIsi TpeoOpa3oBaHUs
BBIPAKCHUM,

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

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HppPALMOHAIbHBIC, [MOKA3aTEIbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauUMEHbIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTemeHW Kak (yHKIUH OOpaTHOM CTENeHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

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

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMUA, UX CBOMCTBa M TrpadUKH, MCIOIL30BATh MX TpAaQUKU JIS PEIICHUS
YPaBHEHMUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH MpU pelIeHUH 3a7ad U3 JPYTuX Y4eOHBIX MPEAMETOB U peaibHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUIECKas IPOrPeCcCHsi, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN pocT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMITTOTHI Tpaduka QyHKIINY;

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

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, IPOU3BEJICHHS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHIIbHbBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMIEPUPOBATH MOHITUSMU: HATYPAIHHOE U 11€J10€ YUCJI0, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4yuCEN MJid pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH IMOHSATHEM OCTaTKa IO MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHIMIOTHATH apu(PMETHIECKUE ONEpaIiii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBIATH OTOOp KOpHEW TMpH pEHIeHMH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalOHaIbHbBIE, NOKa3aTelIbHbIE,
gorapuMUYECKHe W TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHUSI, YpPABHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI IO YCIOBUIO 3aayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHMS M CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKHUX, 3a1a49aX, JUIsl ONIPEIEICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi min rpadukom;



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

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

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

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.
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[1] UeneBbim npuoputeTtom Ha ypoHe OO0 aBaseTca co3gaHue 6,1aronpuaATHLIX YCI0BUN ANA PA3BUTUS COLMAJIbHO 3HAYMMbIX OTHOLLEHWUI
LUKONbHMKOB U1, NPeXAe BCero, LeHHOCTHbIX OTHOLEHU:

1. K cembe Kak 21a8HOli orope 8 #U3HU Yes108eKa U UCMOYHUKY €20 cYaCmbs;

2. K mpydy Kak ocHosHOMY criocoby 00Cmux eHUA #U3HeHH020 b1a20Mosy4us Yea08eKad, 3asa02y e20 yCreuHo20 npogeccuoHanbHo20 camoonpedeneHus
U oWyweHus ysepeHHocmu 8 3a8mpauiHem OHe;

3. K csoemy omeyecmay, ceoeli manoli u 6onbwoli POOUHE KaK mecmy, 8 KOmOPOM 4Yesno8eK 8blIpoC U Mo3HAA fepable padocmu U Heydayu, Komopas
3a8ewaHa emy rnpedKamu U Komopyro Hy#HO obepeaams;

4. K npupode KaK UCMOYHUKY ¥U3HU Ha 3emse, OCHOBE CaMO20 ee CyWecmseosaHus, Hyxoarowelica 8 3auume U rnocmMosSHHOM 8HUMAHUU CO CMOPOHbI
Yes108€eKa;

5. K mupy Kak enasHomy npuHyuny 4es08e4ecko20 obuwexcumus, yca08uto Kpernkol Opyxbbi, HaAaXusaHUS omHoweHull ¢ Koaaezamu no pabome 8
bydywem u co30aHuA 61a20MpuUsMHO20 MUKPOKaAUMAama 8 ceoeli cobcmeeHHol cembe;

6. K 3HaHUAM KaK UHMessnekmyassHomy pecypcy, obecnequsaroujemy bydyuiee 4es108€Ka, KOK pe3yabmamy Kpornomsueo2o, Ho y8seKkamenbHo20 y4ebHo20
mpyoda;

7. K kynemype Kak 0yxosHomMy bo2amcmasy obuwecmsa U 8axHOMY YC/108U OWYWEHUS Ye08EKOM 0/IHOMbI poxusaemMoll #U3HU, Komopoe 0arom emy
umeHue, My3biKa, UCKYCCMe80o, meamp, Mmeop4ecKoe camMosbipaxceHue;

8. K 300p08bio KaK 3as102y 00200 U AKMUBHOU HU3HU Yes108€Ka, e20 Xopouwlie20 HACMpPOEeHUA U OMMUMUCMUYHO20 832714904 HO MUp;

9. K oKpyxcarowum no0am Kak be3ycnosHoli u abcontomHol YeHHOCMU, KOK PasHOMpPasHbIM COYUA/IbHBbIM MapmHepam, ¢ KomopsiMmu Heobxodumo
sbicmpausams 0obpoxcesamesbHble U 83aumMoroddepicusaroljue omHoweHus, oarouue 4Yenoeeky padocme obujeHUs u rossoaswowue uzbezame
yyscmea oouHoYyecmsa;

10 K camum cebe Kak xo3zAesam ceoeli cyObbbl, caMoonpedensatoWUuMca U CaMOPeanu3yroWUMca AUYHOCMAM, 0Mee4arouuUM 30 ceoe cobcmeeHHoe
byodyujee.



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne i/ Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoTshI padoTsbI

1 [[MHOkeCTBO, onepariy HaJi MHOYKECTBAMHU 1
U UX CBOMCTBA

2 Juarpammsbl Diinepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JAjs pelleHus 3a1au
Panmonanehbie yncna. OOBIKHOBEHHBIC U

4 JeCATUYHbIE ApOOH, IPOLICHTEHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
Panmonaneubie yncna. OOBIKHOBEHHBIE U

5 JeCATUYHbIE ApOOH, MPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE IPOOH

5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a7a4

7 [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust TPUKJIAIHBIX 3a7a9

8 JelictBuTenpHble yncaa. PanimoHanbHble U 1
HppaIMOHAIIbHBIE YHCIIa

9 Apudmerndeckre onepanuu ¢ 1
JEUCTBUTENbHBIMU YU CIIAMU

10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U ET0 1
CBOMCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
TPOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBCHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlemerne MHOTOUYIICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ neabMu K03PGUIIUSHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Omnpenenurenb MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYECHUS

20

21

Onpexnenurens MaTPUIBI 2X2, €r0
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €70 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Pemenue npukiaaHbIxX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbnas pabdota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

OyHKIHMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bzaumno obpatusie pynkiun. Kommnosumus
byHKIUH

26

I'padux pyHkImu. DeMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh ornpeneaeHus: © MHOXKECTBO
3HaueHuit pynkuu. Hynu Qyskmmm.
[IpomexyTKM 3HAK MOCTOSTHCTBA

YéErHble ¥ HeYETHBIE PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITMH

MakcumMyMbl U MUHUMYMBI ()YHKIIUH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(YHKITUN Ha IPOMEKYTKE

30

Jluneiinas, KBaApaTudHas U JpOOHO-
TuHeHas pyHKIUN

31

32

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpoeHHE IpadUKOB ATUX QYHKIUN

DneMeHTapHOe HcCeI0BaHNe U
ocTpoeHune rpauKoB ITHUX QYHKIUN




CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

33 HeroTona

34 Crenens c 11eJIbIM TIOKa3aTeneM. bunom
Herorona
CrenenHast GQyHKIIUS C HATypaIbHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbnas pabora: "Crenennas
¢bynkus. E€ croiicTBa u rpaduk”

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTrueckuii KOpeHb HaTypaabHOU
CTETeHU U €ro CBOWCTBA

39 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHU,
coJiepKalluX CTENEHU U KOPHU

40 [TpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
coJiepKalluX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHIH,
coJiepKalluX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/bl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Hppaumnonanbuslie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIICHHS UPPAITMOHATHHBIX
YpaBHEHUI
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

44 METO/BbI PELICHHS UPPALlMOHAIBHBIX

YpaBHEHUU




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

4 UPpalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUU
UpPpalMOHATIbHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TIEpEXObI B PELHICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHMIIbHBIE TIEPEXObI B PELICHUU
UppalMOHATIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

49 KaK QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelleM
CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH

50 Kak (QYHKIIMH 0OpaTHO CTENIECHH C
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHas padora: "CpoiicTBa u rpagux

51 KOpH# N-oi crenenu. MppannoHaibHble
ypaBHeHus"

59 CreneHb ¢ paliMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
€€ CBOICTBA

54 CreneHs ¢ palMOHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA

55 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

peuieHus: ypaBHEHMI




Hcnonp3oBanue rpaduka GyHKIMM 115

57 . 1
peleHys ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE

58 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH

61 KonTponbhast padora: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CoiicTBa jJorapudpma 1

64 Jlorapudm uncna. CoiicTBa norapupma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecATUYHBIE U HATYypaAJIbHBIE JTIOTapH (MBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

68 [TpeoOpa3oBaHue BRIpaKEHNUH, COACPIKAIINX 1
sorapupmbl

69 [TpeoOpa3oBanue BhIpaKEHNUH, COACPIKAIINX 1
Jorapu@msl

70 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast GpyHKIIUS, €€ CBONCTBA U 1

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

72
pelIeHus ypaBHEHU N

73 Hcnons3oBanue rpaduka QyHKIUU s
peLIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/bI PEIICHHUS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

76 METOBI peIICHUs JIOTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas pabdota: "Jlorapupmuueckas
¢ynkus. Jlorapupmuueckue ypapHenus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

YUCJIOBOTO apTyMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

84 onpe/ielICHUE TPUTOHOMETPUUECKHIX 1
(GyHKLMI 4HUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX 1
(YHKIMN 9MCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

o1 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUIN

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

94 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1

96 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN 1

98 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

99 Pemrenne TpUroHOMETpHUUECKUX YpaBHEHHUN 1

100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1




Konrponsnas padora:

101 "TpuUroHOMETPUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHUS

102 nocsenoBaTenbHOCTEH. MeTos
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 MocJieI0BaTeIbHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 I'eomeTpuueckas nmporpeccust

106 beckoneuHo yObIBaromiasi reoMeTpruiecKas
nporpeccus

107 CyMMa GeckoHEeYHO YOBIBaromen
reOMETPUUYECKOH MPOTrPECCUH

108 JIMHENHBIN U SKCIOHEHIMATIBHBIA POCT.
Hucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

110 Hcnonb30BaHne Nporpeccuu s pelieHus
pealbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas pabora:
"I[TocnenoBarenbHOCTH U TIporpeccun’

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHIT

114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke




CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeToa HHTEPBAJIOB JUISI PEILICHHS
HEPaBEHCTB

117 Metoa HHTEPBAJIOB JUIsl PELLICHUS
HEpPaBEHCTB

118 MeTo HHTEPBAJIOB JUISI PEILICHHS
HEpPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [IpuMeHeHMe CBOWCTB HEMPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

122 Onpez[eneHHVe, TreOMETPUUECKUI CMBICT
MIPOU3BOIHOM

123 Onpez[eﬂeHHve, (bu3nuecKuil CMBICT
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIMH

195 VYpaBHeHHEe KacaTeTbHOU K TpauKy
byHKIIUU

126 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUH

127 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN

128 ITpousBoaHast CyMMBI, TPOU3BEICHHS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUN

129 [Tpou3BomHAs CYMMBI, TPOU3BEICHIS,

YaCTHOTO M KOMITO3ULIUU (YHKIUI




[Ipon3BoHast CyMMBl, IPOU3BENCHMS,

130 y 1
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI
131 KonTponbnas pabora: "[IpousBonnas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHme, 06001IEeHNE, CUCTEMATH3AIUS 1
3HaHuit: "Oyakun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HOBTOP@HI/IG, 00001eHNEe, CUCTEMATH3AIUS 1 1
3HAHUU
136 HOBTOPGHI/IG, 00001eHNEe, CUCTEMAaTH3AIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 16




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka: aﬂre6pa " Ha4Yajla MaTCMAaTHYCCKOI'O dHaJIn3a, rCOMCTPHUAA. Anre6pa N HadaJla MaTCMAaTHYCCKOI'O aHaJIn3a,

10 xmacc/ IparyceBuu M.JI., Cron6os K.M., I'onoBun A.H., AktinonepHoe obmectBo «M3aaTensctBo «IIpocBemienuey

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Anre6pa v Havyasia ananu3a . M.51. Bunenkun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6morexa [IOK









