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MMOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueb6HOT0 Kypca «Anredpa U Havajga MaTeMaTHYECKOTO aHAIH3a»
0a30Boro ypoBHs s ooyuatomuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DeepaibHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHJApTa CpeaHEero odmiero oopazoBaHusi, ¢ yu€Tom
COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TPEIBABIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U
TpaguIuii pPOCCUHCKOr0 00pa3oBaHUs. Peanm3ainus mporpamMMbl OOCCIICUMBAET OBJIAJCHUE
KJIFOUEBBIMH KOMIIETEHLIUSAMHU, COCTABIISIOIIMMU OCHOBY JJIsSi CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMsl, IIEIOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO M TMO3HABATEILHOTO PAa3BUTHS
JTUYHOCTH 00yUaIOIINUXCS.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havalia MaTeMaTHYECKOTO aHAIM3a» SIBISICTCS OJHUM W3 HanOoiee
3HaYMMBIX B MPOTpaMMe CTapIliell IIKOJbI, TOCKOJIBKY, C OJJHOH CTOPOHBI, OH 00ECIIeYHBACT
WHCTPYMEHTAIBHYIO 0a3y IUIsi M3y4eHHS BCEX E€CTECTBCHHO-HAayYHBIX KYpPCOB, a C APYrou
CTOpOHBI, (QOPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE YYalluXcs Ha YpPOBHE,
HEOOXOIUMOM JUIsl OCBOCHHSI KypCcOB HMH(POPMATHKH, OOIIECTBO3HAHUSA, WCTOPHH,
CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydYalluecs OBJIAJeBAIOT YHHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpasi POPMYITHPYET CBOU JIOCTHIKCHHS B MATEMaTHUECKOW (hopMe.

Kypc anreOppl W Havanm MaTreMaTHYECKOTO aHalM3a 3aKiIagblBacT OCHOBY IS
VCIICNITHOTO OBJIAJICHUSI 3aKOHAMU (U3WKH, XWMHUHU, OWOJOTHH, TOHUMAaHHS OCHOBHBIX
TEH/ICHIIM OSKOHOMHUKM ¥ OOIIECTBEHHOW IKW3HH, TIO3BOJSICT OPUEHTHPOBATHCS B
COBPEMEHHBIX IMU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIb30BATh HX B
MOBCETHEBHON KM3HU. B TOXKEe BpeMsi OBIIaficHHE aOCTPAKTHBIMH M JIOTHYECKH CTPOTHMH
MaTeMaTHYEeCKUMHU KOHCTPYKIIMSMH Pa3BUBACT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBAaTh MCTUHHOCTH YTBEPIKIICHUS, HCIOIH30BaTh O0OOIICHWE M KOHKPETH3AIHUIO,
a0CcTparupoBaHue U aHAJIOTHIO, GOPMHUPYET KpEaTHBHOE W KPUTHUECKOE MBIIIIeHHE. B xome
W3ydeHHs anreOpbl M HayaJl MaTeMaTHYeCKOTO aHaju3a B CTaplIed MIKOJe Y4Jalluecs
MOJTyYar0T HOBBIM ONBIT PEHICHHUS TMPHKIATHBIX 3a/1a4, CaMOCTOSTEIBHOTO MOCTPOCHHS
MaTeMaTHYECKUX MOJIEIEH peallbHBIX CUTYAIlMi W MHTEPIIPETAIUH MOJYYCHHBIX pEIICHUH,
3HAaKOMSTCS C TpPHUMEpPaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE, HAayKe H B
HCKYCCTBE, C BBIJAIOIIMMHUCS MATEMATHIECKIMH OTKPHITHSMHU B UX aBTOPAMH.

Kypc o6iagaer 3HaunTENEHBIM BOCIIUTATEIILHBIM TIOTEHIIMAIIOM, KOTOPBIN pean3yercs
KaKk 4epe3 ydyeOHBIM  Marepuan, CHOCOOCTBYIOMMKA  (OPMHPOBAHUIO  HAYYHOTO
MUPOBO33pEHHs, TakK U depe3 crnenuduky y4eOHOH JESITEIBHOCTH, TpeOyromei
CaMOCTOSITEITLHOCTH, aKKYpaTHOCTH, TPOJOJDKUTEIBHON KOHIICHTPAlMM BHHUMAaHUS U
OTBETCTBCHHOCTH 32 TIOJYYCHHBIN Pe3yJIbTaT.

B ocHoBe MeTOMKN 00ydeHUs anredpe W HavajiaM MaTeMaTHYECKOTO aHalnu3a JIC)KHUT
JeSITeTbHOCTHBIN MPUHIIUT 00Y4ICHUSI.

CrtpykTypa Kypca «AnreOpa W Hadajla MaTEeMaTHYEeCKOTO aHajK3a» BKIOYAeT
CIIEAYIONIAE COACPKATEIbHO-METOAMYECKIE JIMHUM: «YuCna U BeIYHCICHUS», «DYHKINU U
rpadukn», «YpaBHEHHss W HepaBeHCTBa», «Hayama MaTeMaTH4eckoro aHalM3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIC CONIEPIKATEIBHO-METOANYECKIE JIMHIH H3y4aroTCs
Ha MPOTSHKCHUHU ABYX JIET OOYYEHUs B CTApIIEH MIKOJIE, ECTECTBEHHO JIOTIOJIHSS APYT APYyra U
MOCTETICHHO HACHIAsCh HOBBIMA TeMaMH W pa3jaeinamu. JlaHHBIH Kypc sIBIseTCS
WHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSIET B ceOe CcollepyKaHHe HECKOJIBKUX MaTeMaTHUECKUX
JTUCUIUIUIAH: areOpa, TPUTOHOMETPHs, MaTeMaTHYECKHI aHAIN3, TEOPHsI MHOKeCTB | 1p. [1o
Mepe TOTO Kak ydJalluecs OBJaJIEBAIOT BcE OoJiee IMUPOKUM MAaTEMATHICCKUM amiapaToM, y
HUX  TIOCJIEJOBaTeNIbHO  (OPMHUPYETCS WM COBEPIICHCTBYETCS  yMEHHE  CTPOHTH
MaTeMaTHYECKYI0 MOJCIh PEalTbHON CHUTyalluH, MPUMEHSTh 3HAHWs, MOJYYCHHBIE B Kypce
«Anrebpa ¥ Havajga MaTEMaTHYECKOTO aHalu3a», IS PEIICHUS CaMOCTOSTEIHHO



chOpMYTMPOBAaHHOW MAaTEMaTHYECKOW 3aJaud, a 3aTeM HWHTEPIPETHPOBATH IOTYYCHHBIN
pe3ynbTar.

CopepxarenpHo-MeTONMYeCcKass JIMHUA «Yucia W BBIYUCICHHS»  3aBEpIIAET
(dbopMHpOBaHNE HABBIKOB HCIIOJIb30BAHMS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYyaToO B
OCHOBHOM mmKoyie. B crapmeit mkone ocoboe BHUMaHWE YAEIseTcs (HOPMHUPOBAHHUIO
MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOUIMX B C€0sl MCMOJIb30BAaHUE PA3TMUYHBIX
(dbopM 3amuCcH JEHCTBUTEIHLHOTO YKCIA, YMEHHUE PAllMOHAILHO BBIMOIHATH ACHCTBHS C HUMH,
JieNaTh NPUKUAKY, OLIEHUBATh pe3ynbTar. O0ydaroniyecs moiay4aroT HaBbIKU TPUOIMKEHHBIX
BBIYHMCIICHHM, BBITIOJHEHUS JCUCTBUI C YHCIIaMH, 3allUCAHHBIMHA B CTaHAApTHOW (opme,
MCIOJIb30BaHUS MaTEMaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUH.

Jlunns «YpaBHEHHS] U HEPABEHCTBA» PeaU3yeTcsl Ha MPOTSKEHUH BCETO 0OYUYEHHUS B
CTapuiel WIKoJie, MOCKOJbKY B Ka)XJOM pazliele MPOorpaMMbl IMPEAYyCMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3anad. OOyyarouiyecs OBJIAJEBAIOT PAa3IMYHBIMH METOJAaMH pPELICHUS
LEeNbIX, pPalMOHAIbHBIX, HMpPpAlOHATIbHBIX, IOKa3aTENbHbIX, JOrapuPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHM, HEpaBeHCTB U HX cucTteM. lloigydeHHbIe yMeHUs
UCIOJIL3YIOTCS TMpPH  HCCIEAOBAHUM (PYHKIMH C TOMOUIBIO IPOU3BOJHOM, pEIIeHUn
NPUKJIANHBIX 33Jad M 3a7ad Ha HaXO0XJACHHEe HauOOJbIIMX M HAUMEHBIIMX 3HAuYE€HUN
¢byukuu. JlanHas coqepskarenbHasl IMHUS BKIIIOUaeT B ceds Takke (popMupoBaHuE yMEHUI
BBIMIOJHATH  pacu€Tl 1o  (Qopmyrnam, MNpeoOpa3oBaHUsS  LENbIX, PALUOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHHM, a Tak)Ke BBIPAKEHUH, COJAEPKAIINX
creneHn U jorapudmel. brarogaps uszydeHuro anreOpanyeckoro marepuana MPOUCXOIUT
NanbHelIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBILIUICHUS — Y4YalluXcs,
(dbopMHUpPYIOTCS HABBIKM JETyKTHUBHBIX paccyKIeHHI, paboThl C CHUMBOJbHBIMU (opMamy,
MIPEACTABIICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. Asiredpa
npeniaraeT 3¢GGeKTUBHbIE WHCTPYMEHTBI [UIsI PEUICHUS MPAKTHUYECKUX U ECTECTBEHHO-
HAy4YHBIX 3a]1a4, HaTJSAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToIMYecKas TUHUS «DYHKIMH U TpaQUKu» TECHO MEepeIieTaeTcs ¢
OPYTUMHU JIMHUSAMU Kypca, MOCKOJbKY B KaKOM-TO CMBbICIE 3a7a€T MOCIEeI0BaTEIbHOCTh
M3ydeHus Marepuana. V3ydeHWe CTENeHHOW, IIOKa3aTelIbHOW, JIOrapu(MUUYECKON |
TPUTOHOMETPUUECKUX (YHKIHMM, UX CBONCTB M TpadUKOB, UCHOIb30BaHUE (PYHKIMM I
pelieHns 3aaa4 U3 JAPYrux y4eOHbIX MPEeIMETOB M peajbHOW KM3HM TECHO CBA3aHO KakK C
MaTEeMaTHYeCKUM aHAJIM30M, TaK M C peIIeHHeM YypaBHEHUN M HepaBeHCTB. llpu sTom
OoJnpIlIOE  BHUMaHHUE yAenseTcss (HOPMHUPOBAHHIO YMEHHUS BBIpaxaTb (Qopmyrnamu
3aBUCHUMOCTH MEXAY pa3IMYHbIMH BEIMYMHAMH, HCCIEIOBATh MOJy4YeHHbIE (DYHKIINH,
CTpOUTh HMX rpaduku. Marepuan 3TOHW COACPKATECILHON JMHUM HaIleJIeH Ha pPa3BUTHE
YMEHHI U HaBBIKOB, IIO3BOJISIONIMX BBIPAXATh 3aBUCHUMOCTH MEXIY BEJIHMUYMHAMU B
pasnmuuHOl  (opMme: aHaTUTHYECKOH, Tpaduueckoi U ciaoBecHoW. FEro wu3yuenue
CIOCOOCTBYET Pa3BUTHIO AJTOPUTMHUUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHUIO |
KOHKpETH3alluH, UCIIOIb30BAHUIO AaHAJIOTUH.

CopepxarenpHast suHusA  «Hawama  MaTemMaTHUecKoro aHalin3a»  IO3BOJISET
CYLIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX
0o0y4arolmuMcsi, y KOTOPBIX TOSBISETCS BO3MOXKHOCTH HCCIEAOBAaTh U CTPOUTH TpaduKu
GbyHKIUH, ompenensTh UX HauOOJbIINE W HAaUMEHBIIME 3HAUYEHUS, BBIUUCIATH IJIOIIAIN
buryp u 00BEMBI Tel, HAaXOIUTh CKOPOCTH U YCKOpeHHs mporeccoB. JlanHas
coJiepKaTelbHas JIMHUS OTKPHIBA€T HOBBIE BO3MOXKHOCTH TOCTPOEHUS MaTeMaTHYECKUX
MoJIeJiell peasIbHbIX CUTyallud, HaXOXKJIEHUS HAWJIy4llero pemieHus B MPHUKIAIHBIX, B TOM
qHCclie COIMAIbHO-9KOHOMHYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOIO
aHajM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHYECKOTO U KPEaTHBHOTO
MBIIUICHHS], (POPMUPOBAHUIO YMEHUU pACIO3HABATH IMPOSIBIECHUS 3aKOHOB MaTeMaTHKH B
HayKe, TeXHMKe U HcKyccTBe. OOydaromyecs Y3HAIOT O BbIIAIOIIMXCS pe3ysbTaTax,
MOJIYYEHHBIX B XOJI€ PAa3BUTHUS MaTeMaTHKU KaK HayKH, U UX aBTOpax.



ConepxarenbHO-MeTOIMUECKasT JUHUS «MHOXecTBa W JIOTHKa» B OCHOBHOM
MOCBAIIEHA DJIEMEHTaM TEOPHH MHOXECTB. TE€OpPETHKO-MHOXECTBEHHBIC TMPEACTABICHUS
MMPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEMAaTHKU W TpeJIaraloT Hanbojee YHUBEPCATbHBIN
SI3BIK, 0OBETUHSIONTUI BCE pa3/iesibl MATEMAaTUKHU U €€ MPUII0KCHH, OHHM CBSI3BIBAIOT Pa3HbBIC
MaTeMaTUYeCcKHe IUCIHUIUIMHBI B eAuHoe I1enoe. [lodToMy BaXHO JaTh BO3MOXKHOCTh
IIKOJIBHUKY TIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK COBPEMEHHOW MAaTEMaTHKU |
WCIIOIB30BaTh €0 VISl BEIPAKEHUSI CBOMX MBICIICH.

B xypce «Anrebpa m Havala MaTeMaTHYECKOTO aHaIW3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTUYECKOTO0 MOJCIMPOBAHUS, KOTOpPHIE NPH3BaHBI CHOPMHPOBATH HABBIKH
MOCTPOEHUSI MOJEJIEH peaJbHbIX CHUTYallMd, HCCIEIOBAHUS 3THUX MOJEJIEH C MOMOIIbIO
anmaparta aiareOpbl W MaTeMAaTHYECKOTO aHajlu3a W HMHTEPIPETAllud  MOJyYeHHBIX
pe3ynbTaToB. Takue 3a1aHus BIJICTEHBI B KaXKIBIA U3 Pa3/IeIOB MPOTPaMMBbI, TOCKOJIBKY BECh
Marepuai Kypca IMHAPOKO HCIOJB3yeTCs sl PEIICHHS NMPHUKIAAHBIX 3anad. [Ipu pemeHun
peaNbHBIX TPAKTUYECKUX 3aJad y4Yalluecs pa3BUBAIOT HAOII0ATEIbHOCTh, YMEHHUE
HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONB30BaTh aHAJOTHI0, 0000maTh u
KOHKPETH3UpOBaTh Mpobiemy. JlesTenpbHOCTh 10 (OPMHUPOBAHHWIO HABBIKOB PEIICHHS
MIPUKIIATHBIX 3a7a9 OPTaHU3YETCs B MPOIECCe U3yUCHUs BCEX TeM Kypca «Anrebpa u Hadasa
MaTEMAaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM mmaHe Ha W3ydeHHE Kypca anreOphl M HadaJl MaTeMaTHYECKOrO aHald3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 daca B Hexento B 10 kiacce u 3 yaca B Hezenmo B 11 kiacce,
BCEro 3a ABa roja ooydyeHus — 170 gacos.

COIEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucsia v BbIYUCICHUA

Pannonaneupie  uyucina. OOBIKHOBEHHBIE M JIECATUYHBbIE JApPOOU, MPOLIEHTHI,
OCCKOHEYHBIC TEepUOANYECKUEe IpoOu. ApudMeTHYECKHe OIepalud ¢ palrdoHaTbHBIMU
qucllaMHu, TpeoOpa3oBaHus YMCIOBBIX BhIpakeHUi. [Ipumenenue npoGeil U mpoLEeHTOB A
peLICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICd 3HAHUI U peaibHOMN )KU3HH.

JleiicTBUTENbHBIE YKcia. PaimoHanbHbIe M UppallioHaIbHbIC Ynciaa. ApudMeTHIECKHe
omepanuy ¢ JeMCTBUTENbHBIMU uuciamMu. [IpubnuxEHHBIE BBIYUCICHUSA, TpaBHUiIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUH.

Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢opMa 3amucH JeHCTBUTEIBHOTO
yucna. Mcnons3oBanue noaxozsmend popmbl 3amucu JeHCTBUTENBHBIX YUCEN AJIS PelIeHus
MPAKTUYECKHUX 3a]1a4 U PECTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JIelcTBUA ¢ apupMETHYECKUMH
KOPHSIMH HaTypajibHOU CTETIEHH.

CuHyCc, KOCHMHYC U TaHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHsI 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeobOpazoBanme TPUTOHOMETPUUECKHUX BhIpaKeHUH. OCHOBHBIC TPUTOHOMETPUUYECKHE
hopmyIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHME HEpaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nenbix u IpoOHO-pALIMOHANBHBIX YPAaBHEHUN U HEPAaBEHCTB.



Pemenue nppanvoHaabHBIX YpaBHEHUH U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUN.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1a4 U 3a7a4 U3
pa3IUYHBIX 00J1acTel HAYKW U PEAIbHON KU3HH.

DOyHKUMH U TPaPuKu

OyHkusa, crnocoOsl 3amaHus QyHknuu. ['paduk ¢yHknuu. B3aumaO oOpaTHBIC
byHKIIHIH.

OO6mactp ompefeneHnss W MHOXECTBO 3HadyeHWd ¢yHkuuu. Hymm ¢QyHKIMH.
[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.

Crenennas GyHKIMSI C HaTypaJbHBIM U IEIbIM TMOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 71-0¥ CTETICHH.

Tpuronomerpuueckas OKPYXHOCTb, OIpEAENIEHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA
YHCIIOBOTO apryMeHTa.

Hauyana maTeMaTH4eckoro anajimsa

IlocnegoBaTenbHOCTH, CHOCOOBI 3aJaHUA  ITOCIEAOBATEIBHOCTEH. MOHOTOHHEIE
MOCJIEI0BATEIHLHOCTH.

Apudmernueckas U TreoMeTpuueckas Tmporpeccuu. beckoHeuHo —yObIBaromas
reomerpuueckass mporpeccus. CymMa OECKOHEUHO  yOBIBAIOIIEH  T€OMETPHUYECKOM
nporpeccuu. dopmyna CIOXKHBIX MPOIEHTOB. Vcmonb3oBaHUE MpOrpeccuu Ui pelieHus
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omepalud Haa  MHOXecTBamu. Jluarpammbl — Ditnepa—BenHa.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO armmapaTa JijIsl OMMCaHUsl peajbHbIX MPOIECCOB U
SIBIICHUH, TIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucsia v BbIYUCTICHUSA

Hatypanbnble u uemnbie yrcina. [I[pu3Hak 1e1MMOCTH LENTbIX YHCE.

CreneHb ¢ pallMoOHAIBHBIM TTOKa3atesieM. CBOMCTBA CTETICHHU.

Jlorapudm uyucna. JlecaTuyHble U HATYpaJbHbIE JOTrapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[TpeobOpazoBanme BhIpaXEHUN, CONEPKAIINX JTOTAPUBMBI.

[IpeoOpa3oBanue BbIpaXeHH, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM ITOKa3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHNS U HEPABEHCTBA.

Cucrembl TUHEHWHBIX YpaBHEHHUU. PelleHne NpuKIagHbIX 337a4 C MOMOILIBIO CUCTEMBI
JINHEMHBIX YpaBHCHUH.

CucreMbl ¥ COBOKYITHOCTH pPallOHATIbHBIX YPABHEHHI U HEPABEHCTB.

[Ipumenenue ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3ajayd U
3a/1a4y U3 pa3InYHbIX 00JIacTel HAYKU U PEATbHOM KU3HHU.

DOyHKUMH U TPaPuKu

Oynknusa.  [lepuoamueckue ¢GyHknuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIIMH.
MaxkcuMymbl 1 MUHUMYMBI GyHKIIMU. Haunbosbliee 1 HauMeHblee 3HaYeHUe (QYyHKIUMU Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUHA, UX CBOMCTBA U TpadUKH.

[TokazaTenpHas u norapudmMudeckas QyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnons3oBanne rpadmkoB PyHKITUN ST pEIICHUS] ypAaBHECHUHN U JIMHEWHBIX CHCTEM.



Hcnons3oBanne rpadukoB QyHKIMI sl MCCIIEIOBaHMS TIPOIIECCOB M 3aBHCHUMOCTEH,
KOTOpbI€ BO3HHUKAIOT MpPHU PEHICHUH 3a/Jad U3 JPYTUX Yy4eOHBIX MPEIMETOB U peallbHOMN
KU3HU.

Hauyana maTeMaTH4eckoro anajaimsa

HenpepriBable pyHKIIMU. MeTon MHTEPBAIOB 7Sl pELICHHS] HEPABEHCTB.

[TpousBognas pyukmuu. ['eomerprdeckuii 1 GU3MUECKUN CMBICI TPOU3BOTHOM.

[IponsBogubie 3yieMEeHTApHBIX GYHKIUA. DOpMyabl HAXOXKIACHUS MPOU3BOTHOMN
CYMMBI, IPOU3BEIACHUS U YACTHOTO (QYHKITUH.

[IpumMeHeHne TPOU3ZBOMAHONM K HCCIAEAOBaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
skcTpeMyMbl. HaxoxaeHne HaubobIIero 1 HAMMEHbIIIEro 3HaYeHUs PYHKIIMHM Ha OTPE3Ke.

[IpymeHeHne MPOU3BOIHOMN MJI HAXOXKIEHUS HAWIYYILIEro PelieHUs B MPHUKIIAJIHBIX
3a/1a4yax, AJs ONpeAesIeHUs] CKOPOCTH IMPOLiecca, 3aJaHHOT0 GOopMYyIIoi uitu rpaduKkoM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

HHTerpain, ero reoMeTpuvecKuii U (PU3NUECKHii CMBICI. Bhruucienne mHTErpanga 1o
bopmyne Herorona—Jleitoaua.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHOro npeamera «MareMaTuka» JOHKHO 00ecreunBaTh JOCTH)KEHHE Ha
ypOBHE cpelnHero oomero oOpa3oBaHHs CIEAYIOMUX JIMYHOCTHBIX, METAaNpeAMETHBIX H
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIbTATBI

JlnuHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl yuyeOHOro npeamera «MaTemaTuka
XapaKTepU3yIOTCs:

I'paxxmanckoe BocmuTaHUE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3ULIMKM OOydaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCHUMCKOro OOIIECTBa, MNPEACTaBIEHUEM O MaTeMaTHUYEeCKHUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TpakIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBAThH C COIMATBLHBIMHU
MHCTUTYTaMU B COOTBETCTBHUH C UX (QYHKIMSIMH U HA3HAYCHHEM.

[TarproTryeckoe BoCIUTaHUE:

c(hOPMHUPOBAHHOCTBIO POCCHHCKONW TPaXKTaHCKOW HMJICHTUYHOCTH, VYBaXXEHUSA K
MPOLUUIOMY U HACTOSAILIEMY POCCUHCKON MaTeMaTHKH, LEHHOCTHBIM OTHOILIEHUEM K
JOCTHUKEHHUSIM POCCUHCKHUX MATEMaTUKOB W POCCUHMCKONM MAaTeMaTHYECKOW IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JOCTUKEHHM B IPYrHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH POCCHICKOr0o Hapoaa; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHMs, JTHYECKOrO TOBEIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAyKU U JeSTEIIbHOCTHIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIa/1a
B [TIOCTPOCHUE YCTONYMUBOIO OYIYIIETO.

DCTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYas OSCTETHUKY MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, pPACCYXIACHUH; BOCIPUUMYUBOCTHIO K
MaTeMaTHYeCKUM acleKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS NPUMEHATh MaTeMaTUYeCKHWEe 3HAHUS B MHTEpecax
3I0pOBOT0 U 6€30macHOro oopasa KU3HHU, OTBETCTBEHHOTO OTHOILLIEHUS K CBOEMY 3J0POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATHI U OT/AbIXA, PETyspHas puzndeckas
aKTUBHOCTH);  (PM3UYECKOTO  COBEPIICHCTBOBAHMS, MPU  3aHATUAX  CIOPTHBHO-
037I0POBUTEIHHON JEATENbHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYJly, OCOBHAHUEM LIEHHOCTH TPYAOIIOOMS; HHTEPECOM K Pa3IMYHBIM
chepam mpodecCHOHANBHON  JEeSATeNIbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW u  eé
MPUJIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymedr mnpodeccuu u
peain30BbIBaTh COOCTBEHHBIE >KM3HEHHbIE IUIaHBl; TOTOBHOCTbIO U CIOCOOHOCTBIO K
MaTeMaTH4ecKoMy OOpa30BaHUIO M CaMOOOpPa30BaHMIO HA TMPOTSHKEHUH BCEM KU3HU;
TOTOBHOCTBIO K QKTUBHOMY Yy4YacTHIO B PELIEHUWH MPAKTHUYECKUX 3a7ady MaTeMaTHYecKOM
HaIpPaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJOTUYECKOW KYNbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMATIBHO-
HSKOHOMMYECKUX IPOIIECCOB HA COCTOSHUE MPHUPOJHON M COLHUANBHON Cpelbl, OCO3HAHUEM
r7100aTbHOrO  XapakTepa JKOJIOTMYECKHUX MpoOjeM; OpUEHTalMe Ha NpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIS peumeHus 3agad B o0JacTH  OKpyXarouieil cpensl,
TUTAHUPOBAHUS MOCTYIIKOB U OLICHKH X BO3MOXKHBIX MOCIEACTBUM JUIsl OKpYXKaIoUIeil cpebl.

[lenHOCTH HAyYHOTO TTO3HAHUS:



c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayKd U OOLIECTBEHHOW MpPAKTUKW, MOHMMaHHEM MaTeMaTHYeCKON HayKH Kak
cdepbl 4enoBEUYECKOW NEeATENbHOCTH, JTaloB €€ Pa3BUTUS W 3HAUYUMOCTU JUISI Pa3BUTHUS
LUMBUJIN3ALMU; OBJAJICHUEM SI3bIKOM MaTeMaTHMKH W MaTeMaTH4YecKOW KyJIbTypol Kak
CPEICTBOM TMO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBIISTh MPOEKTHYIO U MCCIIEI0BATENbCKYIO
NesITeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yiabTaThl  OCBOGHHMS IPOrpaMMbl  y4eOHOro  Impeamera
«MaTtemaTiKa» XapaKTepU3YIOTCS OBJAQJCHUEM YHUBEPCAIbHBIMU HO3HAGAMETbHbBIMU
OeliCmeusAMU,  YHUBEPCATIbHBIMU — KOMMYHUKAMUBHLIMU — OelCMBUAMY, — VHUBEPCANbHbIMU
Ppe2yIamugHbIMU OeUCmeUsIMU.

1) Vnusepcanvnvie noznasamenwvnuvie Oelicmsus, obecneuusaiom @opmuposarue
0a308bIX  KOCHUMUBHBIX — NpoYecco8 oodyuarowuxcsi (0c6oeHue Memooo8 NOZHAHUSA
OKpYJHCAoue20 Mupa, HnpUMeHeHUue N02UYECKUX, UCCIe008ameNbCKUX Oonepayull, yMeHutl
pabomamy ¢ ungopmayuet).

Bba3oBrle Jornueckue neiCcTBU:

® BBUIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOIIEHUH  MEXIy TMOHATUSAMHU;  (DOpMynIHpOBaThH
orpezeNieHus] MOHATHH; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIAcCU(pUKALUH,
OCHOBaHUS JJ1s1 0000IEHUS U CpaBHEHUS, KPUTEPUH TPOBOJUMOTO aHAIN3a;

e BOCHPHUHHMMATH, (DOPMYIHPOBATH U NMPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIBIATH MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEYUS B
(dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSX; MpeasiaraTb KPUTEPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEN 1 MPOTUBOPEUHI;

e JenaTh BBIBOABI C HCIOJb30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

® I[IPOBOJUTH CAMOCTOSITENIbHO JOKa3aTelbCTBA MAaTEMAaTHUECKUX YTBEPKACHUIM
(mpsiMble ¥ OT IPOTUBHOTO), BBICTpaNBaTh apryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBO/IBI;

e BBIOMpaTH crocol permeHus ydyeOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbBIOMpaTh HamOoJee MOAXOAAIIUN ¢ Y4ETOM CaMOCTOSTEIbHO
BbIJIETICHHBIX KPUTEPHUEB).

ba3oBrle nccineqoBaTeIbCKUE JEHCTBUA:

® CIIOJIb30BAaTh BONPOCHl KaK HCCIENOBATENbCKUM  HMHCTPYMEHT IO3HaHUS;
dbopmynupoBaTh  BOMPOCH,  (HUKCHUPYIOIIHE  MPOTHBOpEUYHE,  MpoOsIeMy,
YCTaHABIIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3y, APrYMEHTHUPOBATH
CBOIO TMO3UIINIO, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENILHO CIUIAHHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHUS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SBJICHUSMU, POIIECCAMU;

® CaMOCTOSATETHHO (opMyIHpoBaTh OOOOIICHWS H BBIBOABI IO PE3yJbTaTam
MpOBEAEHHOTO  HAOJIOACHMs,  HCCIEJOBaHUSA, OIEHMBAThb  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 000OIIICHHIA;

® [IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIIpoliecca, a TakXKe BBIABUTATh
MIPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmeii:

® BBIBIATH JeUIUTH MHPOPMAIH, JaHHBIX, HEOOXOAUMBIX JJIi OTBETA Ha BOIIPOC
U JJIs peleHus 3a7auu;



2)

BbIOMpaTh WHAOPMALMIO M3 HCTOYHUKOB PA3MYHBIX THUIIOB, aHaJIU3UPOBAThH,
CUCTeMAaTHU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIINIO PA3IMUHBIX BUJOB U GOpM
MIpe/ICTaBICHMUS;
CTPYKTYypUpOBaTh HHGPOpPMAIMIO, TMPEACTaBIATh €€ B pa3lInyHbIX (opmax,
WJUTIOCTPUPOBATH I'pauiecK;
OLICHUBATh HAJA&KHOCTh MH(POPMAIMU IO CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvuvie KOMMYHUKamueHvle Oeticmausl, obecneyusarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABBIKOG 0OVHAIOUJUXCSL.
OO01enue:

BOCIPUHUMATh U (POPMYIHpPOBATh CYXKIEHHS B COOTBETCTBHM C YCJIOBHSIMH U
LEISIMHU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTh [MOSCHEHHs MO XOJYy peLIeHHs 3aJauu,
KOMMEHTHUPOBATh MOJy4YE€HHBINH Pe3yabTaT;

B XxoJe oOCyXIeHHus 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMON TEMBI,
npoOyieMbl, pelraeMoil 3ajqaud, BbICKA3bIBaTh HJAEU, HAIEJIEHHbIE Ha IOMCK
pEILIEHNUS; COIMOCTABISATh CBOU CYXKIEHHUS C CYXKICHUSMHU JPYTMX YYaCTHUKOB
nuanora, oOHapyKUBaTh pa3iMuue U CXOACTBO MO3HIIMIA; B KOPPEKTHOU (opme
(dbopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEJCTaBIATh PEe3yNbTaThl pEIICHUs 3aJauyd, OHKCIEPUMEHTa, HCCIeIOBaHNUs,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUICHHS C Y4€ToM 3ajad
Mpe3eHTAlMH U 0OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHU4ecTBO:

3)

MMOHUMATh U MCIIOIb30BaTh MPEUMYIECTBA KOMAaHAHON U WHIUBUAYAIbHON pabOThI
IpU pelleHnu Y4eOHBbIX 3a7ay; MPUHHUMATh LIE€Tbh COBMECTHOW JEsITeITbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacmpenensTb BHUIBI PadoT,
JIOTOBApPUBATHCS, OOCYXKJIATh TPOIECC W pe3yiabTaT padoThl; 0000IaTh MHEHUS
HECKOIBKHUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXkaeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U MHBIE); BBIITOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH
CBOM JIEUCTBHUSA C IPYTUMH 4JIeHAMH KOMaH/bl; OIIECHUBATh Ka4eCTBO CBOETO BKIJIaJa
B O0mUHA TMPOIYKT 1O KpUTEpHUsM, CGHOPMYIHPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHUA.

Vuueepcanouvie pezynamuenwie Oeiicmeus, obecneuugarom @opmuposarue

CMBICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anusi:

COCTaBJIATh IUIAH, AITOPUTM PELICHHS 3a7aud, BRIOUpATh CIOCO0 pElIeHUs ¢ YYETOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBAThH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MHGOPMAITIH.

CaMOKOHTpPOJIB:

BJIa/IETh HaBBIKAMM IO3HABATENIbHON peQUIeKCHH KaK OCO3HaHHS COBEPIIAaEMBbIX
JNEHCTBUI M MBICIUTENBHBIX IMPOIECCOB, MX PE3ylbTAaTOB; BIaJeTh crocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca U pe3ysibTaTa pelleHrs MaTeMaTHueCcKOn
3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh INpU pEIICHUH 3alaud,
BHOCHUTbH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HaWJEHHBIX OMIMOOK, BHISBIEHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBHUSAM, OOBSICHITH NPUUHHBI
JNOCTUKEHHSI WU HEJOCTHKEHUS! Pe3yNbTaTOB JEATEIbHOCTH, HAXOIUTh OUIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoeHHe yaeOHOT0 Kypca «Aredpa U Havajga MaTeMaTHIECKOr0 aHAIM3a» Ha YPOBHE
cpemHero oOmero o0pa3oBaHUsA JIOJDKHO —OOecreuMBaTh JOCTHIKCHHE — CIICTYIOITUX
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3y/IbTATOB:

10 KJTACC

Yucsia v BbIYUCTICHUA

OnepupoBaTh NOHITUSAMU: PALIMOHAIBHOE U IEHCTBUTENBHOE YUCIIO, OOBIKHOBEHHAS U
necsiTuuHas ApoOb, MPOLEHTHI.

BoimmonuaTe apudmeTnueckue ornepanud C paldOHAIBHBIMH M JIEHCTBUTEIbHBIMU
YHCIIaMU.

BommonuaTe npubnnxkEHHbIE BBHIYUCICHUS, UCIONB3YS MpaBuia OKPYIJIEHUs, JeNaTh
MPUKUIKY U OLIEHKY pe3yJibTaTa BRIYUCICHUH.

OnepupoBaTh NOHATUSIMHU: CTEMEHb C LENbIM IOKa3aTesleM; CTaHaapTHas ¢dopMma
3amucyu  JICWCTBUTENBHOTO  YHWCIA, KOPEHb HATypaJbHOM  CTEMEeHH; HCIOJIb30BaTh
MOAXOAUTYI0 (GOpPMY 3alUCH JEHCTBUTENBHBIX YUCEN ISl pEeHIeHHs] MPaKTUYECKUX 3a7ad U
MIpe/ICTAaBICHUS TAHHBIX.

OnepupoBaTh MOHSATUSMHU: CHHYC, KOCHHYC UM TaHTE€HC MPOU3BOJIBHOIO YIJa;
MCIOJIb30BaTh 3aMKCh TPOU3BOJIBHOIO yIila yepe3 00paTHbIe TPUTOHOMETpHUECKHUE (QYHKIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh  MOHATUSIMU:  TOXIECTBO, ypaBHEHHE, HEPABEHCTBO;  LIEJIOE,
paloHaIbHOE, HPpalMOHAIbBHOE  ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BomonusaTe  mpeoOpa3oBaHHs — TPUTOHOMETPUUECKHUX  BBIp@XEHHM M pemiarh
TPUTOHOMETPUYECKHE YPABHEHUSI.

BoimonusaTe npeoOpa3zoBaHus 1ENbIX, PAMOHATBHBIX U HPPALMOHATBHBIX BBIPAKEHUM
U peliatb OCHOBHBIE THUIIBI HENbIX, PAUOHAIBHBIX W HMPPALMOHAIBHBIX YpaBHEHHH U
HEPaBEHCTB.

[IpuMeHsTh ypaBHEHHSI U HEPABEHCTBA ISl PEIICHUS MaTeMaTHYeCKHUX 3ajad U 3ajad
W3 pa3JINYHbIX 00JIacTel HAYKU U PEaTbHOU JKU3HHU.

MonenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOpbl, COCTaBJISATh BBIPAKEHUS,
yYpaBHEHHUsI, HEpPaBEHCTBA [0 YCJIOBHMIO 3aJauyd, HCCIEIOBATh IOCTPOCHHBIE MOJIEIH C
MCIOJIb30BaHUEM armmapara anreOphl.

DOYyHKUMH U TPaPuKu

OnepupoBarh TOHATUSAMHU: (GYHKIHS, CHOCOOBI 3amaHus (QyHKIUU, 00JacTh
ompeelICHUs] ¥ MHOXKECTBO 3HaueHWW (yHKIWHU, rpaduk (YHKIHH, B3aMMHO OOpaTHBIC
byHKIIHIH.

OnepupoBaTh MOHATUSAMH: UYETHOCTb W HEYETHOCTh (DYHKUMU, HYIH QYHKIHH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIUN 111 pelicHUs] ypaBHEHUH.

CtpouTth 1 yuTaTh rpa@UKN JUHEHHON (DYHKIINHU, KBAAPATUIHOW HYHKIIUH, CTCTICHHON
(GYHKIIUH C LIEJIbIM ITOKa3aTeNIEM.

Hcnonw3oBarh rpaduku GyHKIUN 715 UCCIIEOBAHUS TIPOIECCOB U 3aBUCUMOCTEH TP
pelIeHny 3a7a4d U3 IpYrux y4eOHbIX MPEeIMETOB U peallbHOM KU3HU; BhIpaXaTb GopMylaMu
3aBHCHUMOCTH MEXKIY BETUUMHAMH.

Hauyana maTeMaTH4eckoro anajimsa

OnepupoBaTh MOHATHIMU: MOCIEI0BATENLHOCTD, apuMeTHUECKas U TeOMeTpudecKas
MIPOrPECCHUHU.



OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBbIBaromlasi reoMeTpuyYecKasl Mporpeccus,
cymMMa 0€CKOHEYHO yOBIBAIOIICH TreOMETPHUIECKON MPOTPECCUH.

3a/iaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOKCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCHI ISl PEIIEHUS pEeATbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKkTepa.

MHoxkecTBa M JTOTHKA

OnepupoBarh MOHATHUSAMH: MHOXECTBO, OTI€paIlK HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT /A ONHMCAHUS peallbHbIX
MIPOLIECCOB U ABJICHUH, MPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBath MOHATUSMU: OINIpe/IeTICHIE, TeOpeMa, CIEACTBUE, JOKAa3aTeNbCTBO.

11 KJIACC

Yucsia v BbIYUCTICHUSA

OnepupoBaTh MOHATUSIMHU: HaTypajlbHOE, LIEJI0€ YHCIIO; HUCIOJIb30BaTh MpPU3HAKU
JEIMMOCTH LIEJIBIX YMCEeIl, Pa3JIoKEeHHE YUCIIa Ha MPOCThIE MHOXKUTEIHN JJI PEeLIeHUs 3a/ay.

OnepupoBarh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKa3aTEJIeM.

OnepupoBaTh MOHATHSAMH: JIoTapu(M 4YHUCHIA, JECATUYHBIE M  HATypaJlbHbIE
JoTapudMBl.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTEMEHH I MPEOOpa3oBaHUS BHIPAKCHUM, ONEPUPOBATH
MOHATUSIMH: TI0Ka3aTeIbHOE YpaBHEHHWE U HEPABEHCTBO;, peIIaTb OCHOBHBIEC THIIbI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonuATe mpeoOpa3oBaHus BBIPAKEHUH, COJEp)KAlIMX Jorapu(mbl; OmepupoBaTh
MOHATUSIMH: JIOTapU(PMHUUECKOE YpaBHEHME U HEPABEHCTBO;, pEIIaTh OCHOBHBIE THIIbI
Jorapu(MUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxoauth perienust npocTedInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh TOHATUSIMHU: CHUCTEMA JIMHEWHBIX YypPaBHEHUM H €€ pEIICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH ISl peLICHUS MPAKTUYECKUX 3a/1a4.

Haxonute pemeHuss NOPOCTEHMIIMX CUCTEM H  COBOKYIMHOCTEH pallMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

MonenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE alreOpbl, COCTaBJISATh BBIPAKEHUS,
yYpaBHEHHUsI, HEPaBEHCTBA M CHCTEMbl IO YCJIOBHUIO 3aJaud, HCCIEIOBAaTh MOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHKEM anmapara aareOpsl.

DOYyHKUMH U TPaPuKu

OnepupoBaTh MOHATHAMH: TepUoOaUYecKas (QYHKIHS, MPOMEXKYTKH MOHOTOHHOCTHU
(GyHKIMH, TOUYKH SKCTpeMyMa (DYHKITMU, HauOoJIbIllee ¥ HaMMEHbIIIee 3HaYeHUsT PYHKIIMN Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JIJIS MCClieIoBaHus (YHKIUY, 3a1aHHOI rpauKoMm.

OnepupoBarh MOHATHSAMH: TpadUKU  TOKA3aTeIbHOH, JorapudMuYecKkor
TPUTOHOMETPUYECKHX (QYHKIUI; H300pakaTb WX HAa KOOPAMHATHOM IUIOCKOCTH H
MCIOJIb30BAaTh IS PEIlICHUs] ypaBHEHUN 1 HEPABEHCTB.

N300paxath Ha KOOPAWHATHOM TIJIOCKOCTH TpaduKH JIMHEHWHBIX YypaBHCHHH |
MCIOJIb30BaTh UX ISl pEIICHUS CUCTEMbI TIMHEWHBIX YpPaBHEHUH.

Ucnonw3oBarh rpaduku QyHKIUI JUIsT UCCIIEIOBAHMS MPOIIECCOB M 3aBUCUMOCTEH U3
JOPYTUX Y4eOHBIX JUCIUILTUH.

Hauyana maTeMaTH4eckoro anajimsa

OnepupoBaTh MNOHATHSMH: HENpepbIBHAS  (QYHKIMSA; MPOU3BOAHAS  (DYHKIMUU;
HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JJIsl pEIIeHUs 3a/1a4.

Haxomuth npoun3BoaHble dJIeMEHTapHbIX (DYHKUNHN, BEIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIHIA.



Hcnonp30BaTh TPOW3BOMHYIO IS HMCCICIOBaHUS (YHKIUH HAa MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThI UCCICAOBAHUS K IIOCTPOCHUIO TPAHKOB.

Hcnonp30BaTh MPOU3BOAHYIO Il HAXO0XKICHUS HAMITYUIIIErO PEIICHHS B MIPUKIIATHBIX,
B TOM YHCJIC COIUATbHO-IKOHOMHYECKUX, 3aadax.

OmnepupoBaTh MOHATUSIME: ITEPBOOOPa3HAs U HHTETPAJl; IOHUMATh T€OMETPHUECKUI 1
(bu3nvecKnuii CMBICI HHTErpaa.

Haxomute mepBooOpa3HbIC 3JIEMEHTAapHBIX (DYHKIMI; BBYUCIATH HWHTETpal IO
dhopmyne Hetorona—JleiOnmma.

Pemrate mpuknagHbIe 3amaud, B TOM 4YHCIE COIUAIBLHO-)KOHOMHYECKOTO U
(bU3NIEeCKOTo XapakTepa, CpeACTBAMU MaTEMaTHYECKOTO aHAJTN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumenoBanue pa3aesioB 1 TeM
KoHTpo/IbHbIE IpakTHuecKHe (umudposbie)
n/m | mporpamMmmbl Bcero
padoTsI padoThI oOpa3oBaTe/ibHbIE
pecypcsl
MHoOXk€ecTBa pallMOHAIBHBIX U
I JNENCTBUTENBHBIX YHCEI. 14 {
PannonaneHble ypaBHEHHA U
HEPABCHCTBA
) @ynkiun 1 rpapuku. CTeneHs ¢ 6 {
LIEJIBIM TIOKa3aTeNeM
Apudmerndeckuil KOpeHb N—0if
3 creneHu. MppanuoHanpHble 18 1
YpaBHEHHUSI U HEPABEHCTBA
®opMyiibl
4 TpUrOHOMETpUU. TpUroHOMeTpUYECKHE 22 1
YpaBHEHHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCUU 5 1
6 [ToBTOpeHmE, 0600MIIEHNE, 3 {
cucTeMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O0 63 6 0

ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
Ne /i Tema yposa KosmuecTBo yacos
Beero KonTtpoabHubie
padoThI
1 Nuctpykrax no OT MOT Ne083 [loBTopeHue. YpaBHeHHE. 1 0
2 [ToBTOpenne HepaBeHcTBa. 1 0
3 [ToBTOpenue. @YHKIUU UX CBOWCTBA U TpaduK. 1 0
4 Bxomnast koHTpOsIbHAS padorTa. 1 1
5 AHanM3 KOHTPOIbHOU padboThl. OnpeneneHre YMCcIoOBON (DYHKIIMH M CIIOCOOBI e 3a1aHus. 1 0
6 CaoiicTBa (yHKIHH. 1 0
7 CgoiictBo pynkiuu. MccnenoBanue GpyHKIum. 1 0
8 Ob6parnas ¢pyskius. O6paTUMOCTh QyHKITHH. 1 0
9 Konrponsnas padora Nel o teme: "Hucnosbie pyHKIUN" 1 1
10 AHanM3 KOHTPOJIBHOU paboThl. YnucaoBas OKPYKHOCTb. 1 0
11 [ToHsiTHE YMCITOBOM OKPY>KHOCTH Ha KOOPJUHATHOU IIOCKOCTH. 1 0
12 Cunyc, KocuHYyC. 1 0
13 Tanrenc, KoTaHTeHC. 1 0
14 Tpuronomerpudeckast GyHKIHS YUCIOBOTO apTyMEHTA. 1 0
15 Tpuronomerpuueckas GpyHKIHS YUCIOBOro aprymenta.(OCHOBHBIE ()OPMYITBI) 1 0
16 Tpuronomerpudeckue GyHKIIUHA YTIIOBOTO apryMeTa. 1 0
17 ®opmyJibl TPUBEICHUS. 1 0
18 [TpuBenenue GpopmyI MpUBeIEHUS K YIPOLICHHUIO BHIPAKCHUH. 1 0




19 CamocrosiTenpHas paboTa o Teme: "YIpoIlieHne TPUrOHOMETPHYECKHUX BhIPpaKCHUM. " 1 0
20 [TpoBepounas padora o teme : "Tpuronomerpudeckue GyHKIUH." 1 0
21 dyHKIUA y=sinx ,e€ cBOMCTBa U rpaduK. 1 0
22 OyHKIUSA y=COSX , € CBOHCTBA UTpaUK. 1 0
23 [TepuoaraHOCTh QYHKIMHI y=SINX, y=COSX. 1 0
24 [IpeobpazoBanue rpadKOB TPUTOHOMETPUUECKON (HYHKIIMH (y=Sinx) 1 0
25 ITpeoOpazoBanue rpad kOB TPUTOHOMETPUUIECKON PYHKITUH (Yy=COSX) 1 0
26 OyHk1Mn y=tgx, y=ctgx. CBoiicTBa U rpadux. 1 0
27 [TocTpoenue rpadukoB TPUTOHOMETPUUCCKUX (YHKITHA. 1 0
28 Kontponsnas padora Ne2 no teme: "Tpuronomerpuueckue GpyHkuuu." 1 1
29 AHanM3 KOHTPOJIBHOU paboThl. ApKKOCHUHYC. Perenue ypaBHeHHsI cost=a 1 0
30 Apxkcunyc.Pemenue ypaBHeHui sint=a 1 0
31 Pemenne ypaBHeHui cost=a, sint=a 1 0
32 ApKTaHreHc, ApKKoTaHreHc. Pemenue ypaBHeHui tgx=a, ctgx=a. 1 0
33 Pemenue ypaBHenuii tgx=a, ctgx=a. 1 0
34 IIpocreiine TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA. 1 0
35 Mertoibl peleHus TPUrOHOMETPUUECKUX YPAaBHEHHI. 1 0
36 Kontponbras padota Ne3 no teme: "Tpuronomerpuueckue ypaBHeHHs." 1 1
37 AHanu3 KOHTPOJIbHOU paboThl. CHHYC U KOCHHYC CYMMBI U Pa3HOCTb apryMEHTa. 1 0
38 TaHreHc CyMMbI M pa3HOCTH apTryMEHTA. 1 0
39 ®opmyJibl ABOMHOTO apryMEHTA. 1 0
40 @opMyita IBOWHOIO apryMeHTa P YIPOIIECHUE BbIpaKeHUNH. DOPMYIIbl TIOHUKEHUS ! 0

CTCIICHH.




41 [Ipeobpa3oBaHuy CyMM TPUTOHOMETPUYECKHUX (DYHKIIUH B IPOU3BEICHHE. 1

42 [IpeobOpazoBanue MpOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKITUU B CYMMY. 1

43 [IpeobOpazoBaHe TPUTOHOMETPUUECKUX BBIPAKCHHH. 1

44 KontponsHas padora Ne4 o teme: "IIpeoOpa3oBanue TpPUrOHOMETPHUECKUX ! {

BbIpaXEHUII."
45 AHanu3 KOHTpOJIbHOU paboThl. [Ipenen yncnoBoi mocieq0BaTeIbHOCTH. 1 0
46 CyMMa GeCKOHEUHOM TeOMETPUIECKOIN TPOrPECCHH. 1 0
47 [Ipenen pyHkwHM Ha OECKOHEUYHOCTH. 1 0
48 [Ipenen ¢pyHKINHU B TOUKE. 1 0
49 Onpenenenne Npou3BOIHOM. 3aauu, TPUBOIAIINE K TOHATHIO TPOU3BOJTHOM. 1 0
50 Omnpenenenne NpoU3BOIHOM. 1 0
51 Breruncnenne npoussenenue. @opmynsl qudGepeHIInpOBaHUS. 1 0
52 Boeraucnenus mpoussoaHoi. [IpaBuna npasuna Juddepenmpoanusi. 1 0
53 HuddepenuupoBanue pynxun y=f(kx+m) 1 0
54 [TpoBepounas pabora mo teme "[IpousBoanas."” 1 0
55 VYpaBHeHUe KacaTeIbHOU K rpaduKy HYHKITHH. 1 0
56 [TpuMmeHeHne TPOU3BOTHOM TSl UCCIIETOBAHUS () YHKITUH. 1 0
57 Touku s3xcTpeMyma QYHKIIMHA U UX HAXOXKJCHUE. 1 0
58 [TocTpoenue rpadukoB QyHKITUH. 1 0
59 Hccnenoanmne GpyHkuuu u moctpoeHue e€ rpaduka. 1 0
60 [IpumeHneHne MpOU3BOIHON ISl OTBICKAHUSI HAMOOJIBIINX M HAUMEHBIINX 3HAYCHUI { 0
GyHKIUH.
61 3ajaun Ha HaXOXKJIEHUE HauOOJIBIIUX U HAUMEHBITUX 3HAYCHUHN ()YHKIIHH. 1 0




62 Konrtponsnas padora Ne 5 o teme: "[IpousBognas” 1 0
63 AHanmu3 KOHTPOJIbHOM paboThl. iToroBoe moBTopenue kypca anredps 10 kiacca. i 0
YucnoBas GyHKIHUS U €€ CBOWCTBA.

64 HroroBoe moBTopenue. UncinoBas PyHKIN U €€ CBONCTBA. 1 0
65 Hrorosoe nosropenue. [IpeodbpazoBanne TPUrOHOMETPHUUECKUX BBIPAKECHUH. 1 0
66 Hrorosoe noropeHue. Berurcienne mpon3BOAHON U €€ TPUMEHEHUE. 1 0
67 HroroBast koHTpOIBHAS paboTa 1 1
68 AHanu3 KOHTpoJIbHOU paboThl. O000IIatoIIee TOBTOPEHHE. 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
bubmmoreka IIOK




KoHTpo

JibHbIE
10 knacc (anre6pa) 10 knacc (reomeTpus)
nsmepm
1 BapuanT 1 BapuaHT
L1 n ABCD. TE/bHbI
1. Cpeam janubix "uces1 Halgure HauMenbLee; +/ 110/ PROYHEY BRI ILIOWALD IEPALTAIOCPAMME s
1) Va,4; 2) (-1,5)% 3) ¥/=2; 4) (-3)". C e
2. Pemmre ypasuenue (z° — 5)(z* — 16) = 0. 2
1) 1,42 2) V5,2 3) —V5;44; 4) £2; V5. 30 maTtepu
3. Ha pucynke u3o6paxén rpacdux dyukumn y = az’ + bz + c. Ka- A 5V3 D
KOMY M3 YKA3aHHBIX yCJIOBHI COOTBETCTBYeT 3TOT rpacduk? 2. Cropona npaBWILHOIO YeThIpEXyrosibnuka pasna 4 cm. Haltaure anbl:
1)a>0,e>0; 2)a>0,c<0; JI0MAa/b BIMCAHHOrO KPyra ¥ JUIMHY OINMCAHHON OKPY KHOCTH.
3)a<0,c>0; 4)a<0,c<0. 3. Ilpsimasi, NPOXOAAmMAS Yepe3 HAYaJ0 KOOPAMHAT, IepPeceKaeT
okpyxkHOCT 22 +y? = 25 B TOUKe ¢ abeiuccolt 3 1 NONOKUTENLHOM
opaunaroit. Haitymure ypasnenne sroit npsimoit.
- 4. Jlanwt Bexropsl d{8;z} u 5(1;21). Haiaure 3navenue x, npu KoTo-
pom BekTops! @ + 2b n &{z; 2} KonmMHeapHbL.
| 5. Pa3snocTs ABYX CTOPOH NapajujielorpaMMa pasHa 3 CM, & yrojl Mex-
4. Ykaxkute MHOXecTBO 3Havennit dynkiyn f(z) = —3z% + 18z —24. Ay aavu — 120°. Haiiure nepumeTp napasuiesiorpamMma, €Ciiu MeHb-
1) (—o0;=3) 2) (—o0;+00) 3) (—o0;=3] 4) [3;+00) masi AMaronainb passa 7 cM.
5. Haiiyure Bce 3Havenmsi a, npu KOTOphIX rpaduk byHKuun
y= z? + 2z + a — 2 He umeer obumx ToYek ¢ ockio abeuucc.
1) (—00;3); 2) (=3;+00) 3) (3;+00) 4) (—o0;—3)
6. Ynpocrure BIpaXkeHue:
1L = vy
z—y azy—y? 3 —zy2 x2-zy)’
7. Pa3HoCTh MeXJ/ly NEpBbIM M TPETHHM “WICHAMH I€OMEeTPHYECKOM
nporpeccuy pasna 6. CymMma nepBoro u BTOpOro eé 4jeHoB paBHa
2. Haiizure Tpernit wied sToif Iporpeccu.
8. Tokaps jgospken orpaGorars 160 gerasielt K onpe/ieIeHHOMY CPOKY.
O6pabarbBasi B wac Ha 5 jgerayeit Gosbiue, YeM GbLIO HAMEYEHO
10 IUIaHy, OH y>Ke 3a 1 wac 0 cpoka oGpaGoran Ha 15 neraseit
6ospmre. CKOJIBKO JieTasielt B 4ac JI0JDKeH o6pabaThBaTh TOKADh
no iany?
HTorosasi KOHTpoOJIbHasI padoTa
1 BapuaHT 2 BapuaHT

f(x)= —sin(4x ——]
1). [lana ¢pyHKIMS 2 3) . CocraButh

ypaBHEHHE KacaTeIbHOH K rpaduKy B TOUke ¢ abcruccoit

T
X =

" 0;7
6 . YCTaHOBHUTH, B KAKMX TOYKAX IIPOMEKYTKA [0:7]
KacaTeNbHast K rpaQuKy JaHHOW (DYHKIIUU COCTaBIISET C
ockio Ox yron 60°.

2). Pemvte ypaBHEHue:
ctgx —sin x = 2sin’ %
3). YipocTuTte BhIpaXeHUE:
a). cos4x —sin4x-ctg2x :
1+ctg2x-ctgx
6) 1gx + ctgx .
4). IlocTpoiite rpaduk GyHKIIUN C TIOJHBIM

_n3 2
HcCieI0BaHreM (YHKITUU y=2x +3x 1.

f(x)z%cos(?»x—%j

. CocTaBuTh ypasl
T

1). Jana ¢pyHxmms

KacaTeJIbHOU K TpaduKy B TOUKE ¢ abcIuccoi 3.
VY CTaHOBUTH TOUKM MMHUMYMa M MaKCUMyMa, a TaKxkKe

HanOoJIbIIIee M HANMEHBIIIEEe 3HAYCHNE Ha TIPOMEKYTKE
2). Pemure ypaBHEeHUE:

. X .oax
sin2x = cos* = —sin* =
2 2

3). Yopocture BeIpakeHHE:
a) sin® x +cos® x +3sin’ xcos’ x .
* b
tg2x
6). tgdx—1g2x .
4). Ioctpoiite rpaduk GyHKIMH C TOJTHBIM UCCIICIOBAE

_ 3 .2
q)YHKHHHy—x 3x +2.
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