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MNOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamMmma yue6HOro Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOro aHaJIM3a» 0a30BOro
ypoBHs i oOydarommuxcs 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAApTa CPEAHETOo 00mero oOpa3oBaHHS, C YIETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHUM, NMPEAbSBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaguIHiA poccuiickoro oOpa3oBaHus. Peanmmzamms mporpamMmbl 0OeCTIEYHBAET OBJIAJCHUE
KIIFIOYECBBIMHU KOMIICTCHIUAMHU, COCTABJIAIOIIMMH OCHOBY JIA CaMOPAa3BUTUA W HCIIPCPBIBHOI'O
o0pa3oBaHus, IEIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M ITI03HABATEIHHOTO PAa3BUTHSA
JTUYHOCTH 00yYaIOIUXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa M Hadajga MaTeMaTH4YeCKOIO aHAIM3a» SBJSIETCA OJHUM M3 Hauboiiee
3HAYUMBIX B IpOrpamMMme CTaplieill HIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00ecreuyrnBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUlsl M3y4eHHs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE Yy4YalluXcsi Ha YpOBHE,
HE00X0IMMOM JUIsl OCBOEHUS KypcOB HH(OPMATUKU, 0OIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTHU. B
paMKax TaHHOTO Kypca y4Jalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAayKH,
KoTopas (hopMyJIMpYyeT CBOU JIOCTHKEHUS B MaTeMaTHUecKoi (opMme.

Kypc anredpbl 1 Hadan MaTeMaTH4ecKOro aHAJIM3a 3aKJIaJbIBACT OCHOBY JUIS yCHEIIHOTO
OBJIaICHUA 3aKOHaAMU (i)I/ISI/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, IIOHUMAaHUsA OCHOBHBIX TeHI[eHHI/Iﬁ 3KOHOMHKHU
n OOIIECTBEHHOM JKM3HM, TIO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMIIBIOTCPHBIX TCXHOJIOTHUAX, YBCPCHHO HCIOJIL30BAaTbh HUX B HOBCC}IHCBHOﬁ Jkm3HU. B TOXE
BpEMsA OBJIAJICHUC a6CTpaKTHI)IMI/I " JIOTUYCCKHU CTPOrMMHN MAaTEMATUYCCKMMHU KOHCTPYKIUAMU
pasBUBACT YMCHHUC HAXOJUTb 3aKOHOMCPHOCTH, 000CHOBBIBATh HMCTUHHOCTD YTBCPIKACHUA,
UCI0JIb30BaTh 0000IIEHNE W KOHKpPETU3aluio, adcTparupoBaHUE M aHAJIOTHI0, (GOpMHUpPYET
KpC€aTHUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B X0JI€ U3YUYCHHA aﬂre6pm 1 HaydaJl MaTEMaTUYCCKOI'O
aHaJM3a B CTapILIEd IIKOJIE yYalllMecs MOJIy4arOT HOBBIM OIBIT PEIICHMS NMPUKIAJHBIX 3a7ad,
CaAMOCTOSITEIGHOTO ~ TIOCTPOCHHS ~ MAaTeMaTHUECKHUX  MOJENel  peajbHBIX CHTyallud H
HHTCpHpCTAllU  ITOJYYCHHBIX pemeHHﬁ, SHAKOMSATCA C IpuMEpaMu MATCMATHUYCCKUX
3aKOHOMEPHOCTEH B TMPUPOJIC, HAYKE M B HCKYCCTBE, C BBIJAIONIUMHUCS MATEMATHYECKHUMU
OTKPBITUSMU U UX aBTOpaMHU.

Kpr O6J'IaI[aeT 3HAYUTCIBbHBIM BOCIINTATCIIBHBIM IIOTCHITUAJIOM, KOTOpBIf/i PCAIN3YCTCA KaK
gepe3 y4eOHBIH MaTepuall, ClioCOOCTBYIOMUN (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK H
yepe3 crnenupuKky ydeOHOW NeATEeTbHOCTH, TPEOYIOIIeH CaMOCTOSTEIBbHOCTH, aKKypaTHOCTH,
HpO]IOJ'DKI/ITCJ'IBHOI\/’I KOHLOCHTpAalIMW BHUMAHUA U OTBCTCTBCHHOCTHU 3a HOJ'IyLIeHHBII\/II pE3YJIbTAT.

B ocHoBe Mmeronuku oOyueHus ajredpe M HayajgaM MaT€MaTUYECKOro aHaiu3a JIeKHUT
NeSITeIbHOCTHBINA IPUHLIUI OOy4YEHUSI.

CrpykTypa Kypca «Anredpa U Havajaa MaTeMaTHUECKOTO aHaJIM3a» BKIIOYACT CIIETYIONIIe
CoJIepKaTeIbHO-METOIMUeCKre JTHHUA: «YHucrna u BeIYHMCIHCHUD», «DYHKIUMH W TpaduKm,
«YpaBHEHUS U HepaBeHCTBa», «Hauama MaTemaTndeckoro aHanmsa», « MHOKECTBA U JIOTUKaY.
Bce ocHOBHEIE conlepKaTeTbHO-METOIMYECKUE JIMHUHM W3Yy4aroTCs Ha TMPOTSHKCHUU JIBYX JIET
oOy4eHHs B CTaplieil IIKOJIE, eCTECTBEHHO IOTOJNHSSA APYT Jpyra W MOCTENEHHO HACBIIIAsICh



HOBBIMU TEMaMHU U pazjesiaMu. JJaHHBINH Kypc SBIISETCS UHTETPATUBHBIM, IOCKOJIbKY OObEIUHSIET
B cebe cojJiepkaHue HECKOJbKUX MaTeMaTHYEeCKUX TUCUMIUIMH: ajiredpa, TPUTOHOMETpPHS,
MaTE€MaTUYECKUN aHAIIN3, TEOPUS MHOXKECTB U Ap. IIo Mepe Toro Kak yJamuecs: OBIafeBarOT BCE
0ojiee IIMPOKUM MaTeMaTHUYECKUM ammnapaToM, y HHMX I0CJIeN0BaTelIbHO (OpMUpPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEMATHUYECKYIO MOJENIb PEAIbHON CUTYAllMH, IIPUMEHSTH
3HaHMUSI, TOJYUYEHHbIE B Kypce «Asredpa U Hadajga MaTeMaTHYECKOIO aHallu3a», AJIs pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOM 3ajaud, a 3aTeM HMHTEPIpPETHPOBATH
ITOJTy4EHHBIN pe3yibTarT.

ConeprxarenbHO-MeToAnuecKast JIMHNS «YKcia v BEIYUCIESHUs» 3aBepinaeT (GOpMHUPOBAHHE
HAaBBIKOB HCIIOJIb30BAHMSI JEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HaYaTO B OCHOBHOM IKoJie. B
cTapiiei 1kosie oco0oe BHUMaHUE YAENHACTCS (POPMHUPOBAHUIO IMPOYHBIX BBIYUCIHTEIBHBIX
HaBBIKOB, BKJIIOYAIONIWX B C€0s MCIOJBb30BAHUE PA3IMYHBIX (DOPM 3amuch JAEUCTBUTEIHHOTO
YHUCJIa, YMEHHE DAIMOHAJILHO BBITIOJHATh JIEHCTBUS C HUMH, JI€JaTh MPUKUIKY, OIEHUBAThH
pesynbpTar. OOydaroniuecs MOJMY4YalOT HABBIKM MPUOIMKEHHBIX BBIYMCICHUM, BBITIOJHEHHS
JNEHUCTBUM C YMCIIaMU, 3alTUCAaHHBIMU B CTaHIAPTHOU (OpMe, MCIOJIb30BAHUS MAaTEMaTHYCCKUX
KOHCTAHT, OI[EHUBAHMS YHUCIIOBBIX BHIPAKCHHM.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pealU3yeTcsl Ha MPOTSHIKEHUM BCEro oOydeHus B
CTapllledl IIKOJIe, IIOCKOJBKY B KaXKJIOM pasliesie I[porpaMMmbl IPEIyCMOTPEHO pEIIEHHUE
COOTBETCTBYIOIMX 3a7a4. O0yyaromuecs OBJIaA€BAIOT PA3IMUYHBIMU METOAAMHU PELICHUS LIETIbIX,
palOHaIbHBIX, HPPALMOHATIBHBIX, T0KA3aTEIbHBIX, JIOrapu(PMUUECKUX U TPUTOHOMETPHUUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [lomydyeHHble YMEHUs UCIIOIb3YIOTCS MPU MCCIEJOBAaHUI
(GYHKIMI C MOMOLIBIO MPOU3BOJIHOM, peUIeHUH NMPUKIAJAHBIX 33Ja4 U 3a/ad Ha HaXOXJECHUE
HauOOJBIINX U HAUMEHBIINUX 3HaUeHUN QyHKUMU. JlaHHas coneprkaTesibHas JIMHUS BKIIOYAET B
cebs Taxke GopMUpPOBaAHNE YMEHUHN BBINOJIHATH pacuy€Thl 110 (hopMyiiaM, MpeoOpa30BaHuUs LEbIX,
palOHaJIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUH,
coJepXkalux creneHd u Jorapudmel. biarogaps uszyueHuro ajreOpanyeckoro marepuaia
MIPOUCXOUT JaJIbHENIIee Pa3BUTHE AITOPUTMHUECKOTO M aOCTPAKTHOTO MBIIIJICHUS YYalluXcs,
(bopMUpYIOTCS HaBBIKM JIEAYKTUBHBIX pacCyXJEeHHH, pabOoThl € CHUMBOJIBHBIMH (QopMami,
MIpe/ICTaBJICHHs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJE PAaBEHCTB M HepaBeHCTB. AjnreOpa
npepiaraer 3GGeKTUBHbIE HHCTPYMEHTHI JUIsl PELIEHUs] IPAKTUYECKUX U €CTECTBEHHO-HAYyYHBIX
3aJ1a4, HarJIsSIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKAa HAYKH.

CopepxarenbHo-MeToAMYECKasl JIMHUSA «DYyHKIMM U TpaduKu» TECHO IMEPEeruIeTaeTcsi ¢
JOPYTUMU JTUHUSIMH Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 3aJIa€T MOCJIEI0BATEIbHOCTD U3yUEHUs
Matepuaina. M3yueHnue crerneHHoM, NoKa3aTelbHOM, Jorapu@MUUeCKOl U TPUTOHOMETPUUYECKUX
(GyHKIMM, UX CBOMCTB U IpaUKOB, MCMOIb30BaHUE (DYHKIUI JUIsl pelIeHus 3ajad U3 JPYrux
y4eOHBIX MPEMETOB U pEaIbHOM KU3HHU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHueM ypaBHEeHUH U HepaBeHCTB. [1pu 3Tom 60s1bIlI0e BHUMaHUE yaenseTcs OpMUPOBAHUIO
YMEHHS BbIpaxaTb (OpMyJaMy 3aBHCHUMOCTH MEXAY Pa3IU4YHbIMU BEJIMYMHAMH, HUCCIIEI0BATh
MoJIyueHHble (YHKIMH, CTPOUTH UX Ipaduku. Marepuai 3Toil coaepKaTeIbHON JTMHUM HalleJIeH
Ha pa3BUTHE YMEHHUM U HAaBBIKOB, O3BOJIAIOIINX BbIpPaXaTh 3aBUCUMOCTH MEX/1y BEIMUYNHAMU B
paznmuyHO (opMe: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue crnocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K OOOOIIEHWI0O M KOHKPETH3aIUH,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenpHas auHUS «Hauana mMareMaTHyeckoro aHajln3a» MO3BOJISET CYIIECTBEHHO
paciIupUTh KPyr Kak MaTeMaTU4YeCcKuX, TaK U IPUKIIAJHBIX 3a]a4, JOCTYIHBIX oOyJarolmumcs, y
KOTOPBIX TMOSIBIISETCS BOZMOXHOCTh MCCIIEI0BAaTh U CTPOUTDH rpapuKu PYHKUUN, ONPEAEsaTh UX
HauOOJbIINE U HAUMEHBIINE 3HAYECHUS, BBIYUCIATH IUIOIIAAU GUryp U 0ObEMBI Tell, HAXOAUTh
CKOPOCTHM M YCKOpEHHMs IpoueccoB. JlaHHas coxaepxaTenbHas JIMHHUS OTKPBIBA€T HOBBIE



BO3MOXHOCTHU TIIOCTPOCHUA MATCMATUYCCKUX MO)IGHGI\/'I PCAIbHBIX CHTyaHHﬁ, HaXO0XJICHUA
HaWJIydmero peucHus B HNPUKIAJAHBIX, B TOM YHUCIC COLUAIIBHO-DKOHOMMYCCKHX, 3aJavax.
3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOI0 aHajIu3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(OpMaNIbHO-IOTMYECKOI0 U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHI pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydarommecss y3HAIOT O
BbIJAIOMIUXCA PE3YyJIbTaTax, NOJYUCHHBIX B XO/JI€ Pa3BUTHA MATECMATHKU KaK HAYKHU, U UX aBTOpax.

CopepxarenbHo-MeToAMYECKask JIMHUA «MHOXECTBa U JIOIMKa» B OCHOBHOM IIOCBSIIEHA
2JIEMEHTaM TEOPUU MHOXKECTB. TE€0PETUKO-MHOKECTBEHHBIE IPEICTABICHUS IPOHNU3BIBAIOT BECh
KypC LIKOJbHOM MaTeMaTUKU U IMPEAaraloT HauboJiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONINIMA
BCE pas/enbl MAaTeMaTUKH W €€ NPWIOKEHUM, OHM CBS3bIBAIOT pa3HbIE MAaTEMAaTUYECKHE
JUCUUIIMHBI B ennHoe nenoe. 1103ToMy BaKHO JaTh BO3MOKHOCTH IIKOJBHHUKY IOHMMAaTh
TEOPETUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMaTUKM W HCIOJb30BaTh €ro Uit
BBIPA)KEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa u Hauaja MareMaTH4eCKOrO aHaJIM3a» IPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTUYECKOr0 MOJIEIUPOBaHUs, KOTOpble MpU3BaHbl C(OPMUPOBATH HABBIKU MOCTPOCHUS
MoJieNiel peasbHbIX CUTYallUi, UCCIeI0BaHUs ATHUX MOJIEIEe ¢ MOMOIIBIO ammapara aaredpbl u
MaTEeMaTUYECKOr0 AaHajh3a W UHTEPIPETAlUUd I[OJYYEHHBIX pe3yJapTaToB. Takue 3aaaHusd
BIUIETEHBbl B KaX/bI U3 pa3lielioB MPOrpaMMbl, MOCKOJBKY BECh MaTepHall Kypca IIHPOKO
UCIIOJIb3YETCsl JUI PEeLeHuUs MPUKIaAHbIX 3a7a4. [Ipu penienun peaibHbIX NPAKTUYECKUX 3a]a4
yuyalluecss — pa3BUBAIOT  HAOMIOAATENBHOCTb,  YMEHHME  HAXOAUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCIOJB30BaTh AaHAJOTUIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOIemy.
JlesiTenbHOCTh 10 (OPMHPOBAHUIO HABBIKOB PELIEHUS NPUKIAAHBIX 3aJlad OpraHu3yercs B
Ipolecce U3y4eHHs Bcex TeM Kypcea «Anredpa ¥ Hadyaaa MaTeMAaTUYECKOrO aHaIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yue6HOM miiaHe Ha U3ydeHHUe Kypca ajreOpbl U Hayal MaTeMaTH4YeCKOIo aHajlu3a Ha 6a30BOM
ypoBHe oTBoAMTCS 3 yaca B Henento B 10 kiacce u 3 yaca B Heneno B 11 kimacce, Bcero 3a JBa
roja oOy4yenus — 204 ygaca.



COILEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC
YucJia 1 BBIYUCTICHUSA

Pannonanpubie yncna. OOBIKHOBEHHbIE U JECSITUYHBIE JPOOH, MPOLEHThI, OECKOHEUHbIE
nepuoAndeckue aApoow. ApudmeTHdeckue omepanuu ¢ palUOHAIBHBIMH  YHCIIAMH,
Hpeo6pa30BaHI/I${ YUCJIIOBBIX BBIanCCHI/II?'I. MpumeHeHUe meopemuKo- MHOXECMBEHHO20 annapama 044 peweHus
sadau. IIpuMeHeHue npoOeil M NPOLEHTOB ISl PELIEHUs MPUKIAJAHBIX 33734 U3 Pa3InyHbIX
OTpaciiell 3HAHUU U PeaIbHOM )KU3HU.

JleiicTButenbHple 4ncia. PanuvoHanbHbIE W HppalMOHAIBHBIC YHCIa. ApUMETHUECKHE
orepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOmkE€HHbIE BBIYUCIIECHUS, IPABUIIa OKPYTJIEHUS,
MIPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUIN. Modysb delicmeumensHozo Yucna u ezo ceolicmea.

Crenenp c 1enbiM nokazatenem. CrangaptHas ¢opma 3amucH JIeHCTBUTEIBHOTO YHCa.
Ucnons3oBanne mnoaxonsmed ¢GOpMBI  3alUCH  JCHCTBUTENBHBIX YWCENT JUIsl  PEIICHHS
MPAKTUYCCKUX 3aaa4 U MPCACTABJICHUA JaHHbIX.

Apudmernueckuii KOpeHb HaTypalIbHOU cTeneHu. JlelcTBUS ¢ apupMETHUECKUMH KOPHAMU
HAaTypaJbHOMU CTEIICHU.

CHHYC, KOCMHYC M TaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O apryMEHTA.

YpaBHeHUsI M HEPaBEHCTBA
ToxnecTBa U TOKJIECTBEHHbIE TPEOOPA3OBAHUSL.

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BbIpaKeHH. (OCHOBHBIE TPUTOHOMETPHUECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo 1 HHTEPBaIOB.

Pemenue nensix u 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne HppalrOHAIbHBIX ypaBHeHI/Iﬁ M HEPABCHCTB. OcHogHble MemoObl peuienus uppayuoHaIbHblX
ypasuenuil . Pagnocunvhvie nepexoosl 8 peuieHuy uppayuoHaibHblX ypasHeHull .

Pemrenne TpuroHOMETpUYECKUX YPABHEHUH.

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a]ad U 3a1ad W3

pa3IUUYHBIX 00JlaCTE HAYKH W PEATbHOW KU3BHU. OcHosHble Memodbl peweHus yeabix U Opo6HO-
PAYUOHANLHLIX YypasHeHUl u HepaseHcms. PeweHue cucmem nuHeliHbiX ypasHeHul . PeweHue npukaaoHbix 3a0a4 C
nomouwjbro cucmemsi sUHeliHbIX ypasHeHul.

DyHKIUHN U TPaguKH



OyHkuus, crocods! 3aganus Gynkuuu. 'papux pynkunu. B3aumHo oOpatHblie pyHKUINU.
SnemeHmapHsie npeobpa3osaHusa epaguKkos pyHKYUU.

Ob6nacTh onpezeneHus 1 MHOXKeCTBO 3HaueHui (yHkuuu. Hymu @ynkuuu. [Ipomexyrku

3HAKOIMOCTOSIHCTBA. YUETHbIE W HEYETHBIC (YHKIMHU. [lepuoduyeckue yHKyuu. [lpomexcymru
MOHOMOHHOCMU (PYyHKUYUU. MaKcumymsl U MUHUMYMbI PyHKUUU . Haubonbwee u HaumeHbwee3HadyeHue GyHKyuU Ha
npomexcymke . JluHeliHasa, K8aOpPamMu4Haa u OpobHoO-nuHelHas GyHKYuU.3nemeHmapHoe uccaedosaHue u nocmpoeHue
e2paghukos amux pyHKYU.

CrenenHass (yHKIMSI C HATYpaJbHBIM W IIEJIBIM TOKa3zareneM. EE cBolicTBa u Tpaduk.
CpoiicTBa u rpaduK KOpHs 7-0i CTEIEHH.

Tpuronomerpuueckass OKpPYXKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUECKUX  (QYHKIUI
YHUCJIOBOT'O apryMEHTA.

Hauana MmaTeMaTH4YeCKOI0 aHAJIHN3A

IlocnemoBaTenbHOCTH,  CIIOCOOBI  3aJaHUsA  IOCJEAOBaTeNbHOCTEH.  MOHOTOHHEIC
IOCJICA0BATCILHOCTH.

Apudmernueckas W reoMerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. CymMma OeCKOHEUHO YOBIBAIOIIEH reoOMEeTPUYECKOW MPOTrpeccui.
dopmyna CIO0XHBIX MPOLEHTOB. Vcrnonbp3oBaHue NpOrpeccuy AJis pelIeHUs pealbHbIX 3ajau
MIPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHuoxecTBO, onepanund Haja MHOkecTBamu. [{uarpammbl Ditnepa—Benna. [lpumenenune

TEOPETUKO-MHOKECTBEHHOTO amrmapaTa Uil ONKCAaHUS pealibHbIX MPOILECCOB W SIBJICHUM, MPHU

pELIeHNH 3aJ1a4 U3 IPYTUX y4eOHbIX MPEAMETOB.

OHpCHGJ’IeHI/IG, TCOpEMaA, CICACTBUC, 1OKA3aTCIILCTBO.

11 KJIACC
Yucna v BbIYUCICHUS
Harypaneuble u nensle ynucna. [IpusHaku 1e1MMOCTH LENIBIX YUCE.
Cremnenp ¢ pallMOHATBHBIM TOKa3aTesneM. CBOMCTBA CTETICHH.

Jlorapudm uucna. JlecsiTuunble U HaTypajbHbIE JIOTAPUPMBI.

YpaBHe}mﬂ H HEPpaBECHCTBA

[IpeoOpa3oBaHue BbIpakeHUH, COAEPKAIIUX JIOTAPUPMBL.



IIpeoOpa3oBaHue BbIpa)KE€HH, COAEPKALIUX CTENIEHH C PALMOHAIBHBIM [TOKA3aTEIEM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUs U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPABEHCTBA.

Cucrembl NUHEHHBIX ypaBHEHUM. PeleHne nmpukiIagHbIX 3a1ad C HOMOUIbIO CHCTEMBI
JIMHEWHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHaJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB.

[IpuMeHeHrnEe ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 3a4ad U
3aJ1a4 U3 pa3InyHbIX 00JIacTell HAyKu U peaJbHOM HKU3HU.

DOyHKIUHN U TpaguKH

Oynkuus. [lepuonmueckne @Qynkuumu. [IpomexyTkn MOHOTOHHOCTH — (DYHKIIMH.
Makcumymbl 1 MUHUMYMbl (yHKiuu. Haubonbliee n HauMmeHblliee 3HaueHUE (QYHKIUH Ha
IIPOMEXKYTKE.

Tpuronomerpuueckre GyHKIMU, X CBOMCTBA U IrpadUKH.

[TokazarenbHas u Jorapugmuueckas pyHKIUN, UX CBONCTBA U IPaPUKH.

Ucnonws3oBanne rpadukoB GyHKIUHN I pelIeHUs YPaBHEHUN U JTMHEHHBIX CUCTEM.

Ucnonws3oBanne rpadmkoB (QPyHKIHMI I MCCIENOBAHMS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BOSHUKAIOT MPU PEIICHUH 33724 U3 APYTUX y4eOHBIX MIPEAMETOB U PEabHOM KU3HU.

Havaja MmaTeMaTH4eCKOro aHa/In3a
HenpepriBHble pyHKIIMN. MeToa HHTEPBAJIOB /ISl pELICHUS] HEPABEHCTB.
[IpousBonnas ¢pynkuuu. ['eomerpuueckuii v pU3NMUECKUN CMBICT IPOU3BOIHOM.

[IpousBoHble 3neMeHTapHbIX (QyHKUIUNA. DOpMysIbl HAX0XKIEHUS MTPOU3BOJIHON CYMMBI,
MIPOM3BEACHUS U YACTHOTO (PYHKLIUH.

[IpumeHeHue Mpon3BOIHOM K UCCIIETOBAHHUIO PYHKIHUKA HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxaeHrne HanbobIIero 1 HAUMEHBIIIETO 3HaUeHUs! QYHKIIMHU Ha OTPE3KeE.

HpI/IMCHCHI/IC HpOHSBOI[HOﬁ Ui HaXOXJACHUSA HAWJTYy4YHICrOo PCUICHHA B ITPUKIIAJHBIX
3aj1a9ax, JUIsl ONPeIeNICHUs] CKOPOCTH IPOIIecca, 3alaHHOTO (GOPMYIION HITH IpadUKOM.

[lepBoo6pa3nas. Tabnuua nepBooOpa3HbIX.



WuTerpan, ero reomerpuyeckuil U Qu3nMyeckuil cmbicia. BeruncieHue uHTErpana o
dbopmyne Hetorona—JleitOnuia.
IIJIAHUPYEMBIE PE3YJIbTATDBI
OcBoenue yueOHOTO mpenmera «MaTemaThkay JI0JDKHO 0OecreynuBaTh JOCTHKEHUE Ha YPOBHE

cpenHero oOmiero oOpa3oBaHHs CIEAYIOMINX JMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pe3yabTaThl OCBOEHMSI Mporpammbl ydeOHOro mpeamera «Marematuka»
XapaKTEPU3YOTCS:

I'paxxnaHckoe BoCOUTAHUE:

cOPMUPOBAHHOCTBIO TPAKJIAHCKON MO3ULMK OO0ydarollerocss Kak aKTHBHOIO U
OTBETCTBEHHOI'0 4JI€HA POCCUICKOro OOLIeCTBa, MPEJCTABIEHUEM O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MpOLEAYp TIpa)KJIaHCKOro o0IiecTBa
(BBIOOpBI, OIPOCHl W TIp.), YMEHHMEM B3aUMOJEHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX QYHKLIMSIMHU U Ha3HAUYECHUEM.

IlaTproTHYECKOE BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO POCCUICKOM I'paXAaHCKON UIEHTUYHOCTH, YBaKEHHUS K IPOLLIIOMY U
HACTOSIIEMY POCCUHCKON MAaTEMAaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K JTOCTUKEHUSIM POCCUUCKUX
MAaTEMaTHUKOB M POCCUMCKON MATEMAaTHUYECKOM IIKOJIbI, K UCMHOJb30BAHUIO 3TUX AOCTHUKEHUI B
JIPYruX HayKaxX, TEXHOJOTHX, chepax SIKOHOMHKH.

JYXOBHO-HPABCTBEHHOI'O BOCIIMTAHMSI:

OCO3HAHMEM JIYXOBHBIX IICHHOCTEH pOCCHUICKOTOo Haponaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAHMS, STUYCCKOI'0 IMOBCACHUS, CBA3AHHOTO C NPAKTHYCCKHUM IMPUMCHCHUCM
JNOCTIIKEHUH HAYKH M JISATSIBHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJia B IOCTPOCHUE
YCTOMYMBOTO OYAYIIErO.

DCTETUYECKOE BOCIIUTAHUE:

JCTCTUYCCKUM  OTHOIICHHWEM K  MHpPY, BKJIIOYas  OCTCTUKY  MATCMaTHYCCKUX
3aKOHOMEpHOCTEeH, OOBEKTOB, 3aJay, pEUICHUH, pacCyXICHWH; BOCHPUUMYUBOCTBIO K
MaTeMaTUYECKUM aCIIeKTaM pa3jIMyYHbIX BUJOB HCKYCCTBA.

duznueckoe BOCIIUTAHUE:

C(bOpMI/IpOBaHHOCTI)IO YMCHHUA MPUMEHATb MAaTCMATUYCCKUEC 3HAHWA B UHTECPECAX 3J0POBOTO
n Oe3omacHOTO 00Opasa XWU3HHW, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXXUM 3aHATHI U OTAbIXA, peryispHas Gu3nueckas akTUBHOCTD);
(1)I/I3I/IT-ICCKOFO COBCPIICHCTBOBAHMA, npu 3aHATUAX CHOpTI/IBHO-O3)IOpOBI/ITCJ'[BHOI\/’I
JEATEIbHOCTBIO.



TpyaoBoe BocUTaHHUE:

TFOTOBHOCTBIO K TpPYIy, OCO3HAaHHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepaMm mpodeccruoHaIbHON NeATEIIbHOCTH, CBA3AHHBIM C MaTEeMaTHUKOW U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOP Oyaymiel nmpodeccuu U pealn30BbIBaTh COOCTBEHHbIE
KU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO HA TPOTSKEHUH BCEH HKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUU
MIPaKTUYECKUX 3a7]a4 MaTeMaTU4YE€CKOW HAaIIPaBJIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTMUYECKOM KyJIbTYpbl, NOHMMAaHHUEM BIUSHUS COLIMAJIBHO-
HSKOHOMMYECKHUX IIPOLIECCOB HAa COCTOSIHME NPUPOAHOM M COLMAIBHOM Cpepbl, OCO3HAaHHUEM
rJI00aTPHOTO  XapakTepa  AKOJIOTMYECKUX  [poOjeM; OpHUeHTalllell Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHWM Ui pelieHus 3ajad B 00JIaCTU OKpYXAloIle cpelibl, IUIaHUPOBAHUS
ITIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCJIEICTBUN 111 OKPYXKAIOLIEH CPEBI.

LleHHOCTH HAYIHOTO TO3HAHUSL:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW IPAKTHKHU, TOHUMaHUEM MaTeMaTH4YeCKONW HayKH Kak cepsl
YEJIOBEYECKOMN JEATENIbHOCTH, JTAIlOB €€ Pa3BUTHUS M 3HAYUMOCTHU JUISl PA3BUTHS LUBUIU3ALNM;
OBJIQJICHUEM S3BIKOM MAaTEMATHKU U MAaTEMaTUYECKOM KyIbTYpOH KaK CPEICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSATEIBHOCTh HHINBUAYAIBHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHUS MTPOrPaMMBI ydeOHOTO TpeameTa «MaTtemaTukay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCATBHBIMU HO3HABAMETbHBIMU OCUCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMU, — VHUBEPCANbHbIMU — Pe2yIsIMUSHbIMU
oeticmeusmu.

1) Vuusepcanvnvie noznasamenwvhuie oelicmsus, obecneuusaiom opmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YUarwWuxcs (0Cc8oeHue Memooo8 NO3HAHUS OKPYICAIWe20 Mupa,

npuMeHenue 102UYeCKUX, UCCIe008amebCKUX onepayull, ymenui pabomams ¢ uHghopmayuet).

ba3oBrble JJoruueckue JeNCTBUS:

BBISIBJISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE NMPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXJy MOHATUAMU; (OPMYJIUPOBATH OIpPEAEICHUs MOHATHI; yCTaHABIMBATh
CYLIECTBEHHBIH MPU3HAK KJIACCU(PHUKALMU, OCHOBAHUS JJIs1 0OOOIIEHHS] U CPaBHEHUSI, KpUTEPUU
IIPOBOJMMOTO aHAJIN3a;

BOCIIPUHMMATh, (OpMyIupoBaTb M INpPeoOpa3oBbIBATH CYXKACHUS: YTBEpPAUTEIbHBIE U
OTpULATeNIbHbIE, €JUHUYHbIE, YACTHBIE U 0011E; YCIOBHbIE;

BBISIBJISITh MaTEMATHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUs B (haKTax, JaHHBIX,
HaOJIOICHUSAX U YTBEP)KICHUSX; NpeularaTh KpPUTEPUM JUIS BBISIBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUNI;



JeNaTh BBIBOABI C HCIOJB30BAaHHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX H WHIYKTHBHBIX
YMO3AKJITIOYCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEJILHO JI0Ka3aTeIbCTBA MATEeMAaTHUYECKUX YTBEPXKJIEHUH (IpsiMble U OT
IIPOTUBHOT0), BBICTPAauWBaTh aApPryMEHTAlMI0, NPUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BHIBObI;

BbIOMpATh cHoco0 pemieHust yueOHOM 3adauu (CpaBHHMBATh HECKOJIbKO BapHUaHTOB pELICHUS,
BbIOMpATh HarboJIee MOAXOAIIHM ¢ yYETOM CAMOCTOSATEIBHO BbIAECICHHBIX KPUTEPHUEB).

ba3oBrle Bcclie10BaTEIILCKHIE JCHCTBUS:

WCII0JIb30BAaTh BOIPOCHI KaK WCCIICIOBATCIIbCKUA WHCTPYMEHT IO3HAHHS, (POPMYIHpPOBATH
BOIIPOCHI, (PUKCUPYIOIIHE IPOTHBOpPEUNE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJIMTH CAMOCTOSTEIHHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHUS, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH
MC)K)Iy O6’I)GKTaMI/I, SIBJICHUAMMU, HpOHGCC&MI/I;

CaMOCTOSITEIBHO (OPMYTUPOBATH OOOOIMIEHUS M BBIBOJBI 0 pe3yJbTaTaM MPOBEIAEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHNS, OICHUBAThH IOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
00001IEHNT;

HpOFHO3I/IpOBaTB BO3MOXHOC paSBI/ITI/Ie npouecca, a TAKIKEC BBIIBUI'ATH HpCHHOJ'IO)KCHI/ISI 0 €10
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ nuadopmalmei:

BBISIBIIATh JeQUIUTHl MH(DOpPMALMK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BONIPOC U JUId
pelIeHUs 3a/1a4H;

BbIOMpATh UHPOPMAIIMIO U3 UICTOYHHUKOB Pa3IMYHbIX TUIIOB, AaHAJTU3UPOBATh, CUCTEMATU3UPOBATD
Y UHTEPIPETUPOBATh UHPOPMALIMIO PA3IMYHBIX BUJOB U (OPM MpPEACTABICHUS;
CTPYKTYpUpPOBaTh HH(POPMALMIO, MPEJICTaBIATh €€ B pa3iMyHbIX (popmax, HUIUIIOCTPUPOBATH
rpaduuecku;

OLICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOATEIBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvrvie kommynukamugnule oeticmeus, obdecneyugarom coopmuposaHHocms
COYUANBHBIX HABLIKOB 00YUAIOUUXCHL.

OO01enue:

BOCIIPUHUMATD U (bOpMy.]'II/IpOBaTB CYXXACHHA B COOTBCTCTBHUU C YCIIOBUAMU U LEIISIMU O6IHCHI/I5{;
SICHO, TOYHO, 'PaMOTHO BbIPAXKAaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U MMCbMCHHBIX TECKCTAaX, 1aBaTb
IMMOACHCHUA 110 XO4Y PCUICHUA 3a/la4yi, KOMMCHTHUPOBATH HOJ'Iy‘ICHHBII\/'I pPE3YIbTAT,
B X0J1€ OOCYXKJIEHHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbI, TPOOJIEMBI, perIaeMoit
3aaa4M, BBICKA3bIBATb UJICH, HALICJICHHBIC HAa IMOUCK PCIICHUA; COMOCTABJIATL CBOU CYXKJICHUA C
CYXKACHUAMU JPYIrux YHYaCTHHUKOB AHajIora, 06H3py>KI/IBaTI) pas3indue u CXoACTBO HO3HHHﬁ; B
KOPPEKTHOH (hopMe hOopMyTUpOBATH Pa3HOTIIACHS, CBOM BO3PAKCHUS;
MNpEACTAaBIATE PE3YJbTAThl PCIICHHUA 3aJdadd, OSKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEILHO BEIOMPATh (POpMAT BBICTYIUICHHS C YIETOM 3a/1a4 IPE3EHTALMU U 0COOCHHOCTEH
ayJTUTOPHH.

COoTpy/IHUYECTBO:

MIOHUMATb U UCIIOJIb30BATh IPEUMYIIECTBAa KOMAaHAHON U MHIMBU/TyaIbHOU paOOTHI IPU PELLICHUU
yueOHBIX 3aJay; NMPUHUMATh LEJb COBMECTHOW JESATENIbHOCTH, IJIAHUPOBATh OPraHU3aIUI0



COBMECTHOM pPa0OThI, pacmpeneisiTb BUAbI palbOT, AOroBapuBaThCS, OOCYXAATh Ipoliecc U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH

Y4acTBOBATH B IPYNIOBLIX (hopmax paboThl (00CYkaeHMs, 0OMEH MHEHUH, «MO3TOBBIEC IITYPMBI»
Y UHBIC); BBITIOJHATH CBOIO YaCTh PaOOTHI U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTUMH YICHAMU
KOMaH/Ibl; OIICHWBATh KAadeCTBO CBOETO BKJIaga B OOMUHA TPOAYKT TIO KPUTEPHSM,
chopMyIUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vhusepcanvnvie pecynamuensie oeticmsus, obecneuugarom hopmuposanue cmviclo8blX
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

CaMoopraumn3anus:

COCTaBJIATh IUIaH, AJIFOPUTM pELIeHUs 3a/laud, BbIOMpATh CHOCOO pelIeHus ¢ y4éTom
HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BAapUAHTHI PELIEHUN ¢ yU€TOM HOBOI MHQOpMAIIIH.

CaMOKOHTPOJIb:

BJIaJIETh HaBBIKAMU IO3HABATEIbHON pe(reKcuu Kak OCO3HAaHHUS COBEpIIAEMbIX JEHCTBUN U
MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAJETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca ¥ pe3yabTara pelleHnss MaTeMaTHYeCKON 3a1auu;

NpeABUACTDb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTD IIPpH PCIICHHUU 3a/1a41, BHOCUTH KOPPCKTHUBLIL
B JCATCIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€J'II)CTB, JaHHBbIX, Hﬁf/i}]@HHBIX OHII/I6OK, BBISIBJICHHBIX
TPYIHOCTEH;

OLCHUBATb COOTBCTCTBUC PEC3YyJIbTaTa LCJIU U YCIIOBUAM, OOBSICHATH MMPHUYHHBI JOCTHIKCHUS WA
HEJOCTUKEHUS PE3yIbTaTOB AESATEIIbHOCTH, HAX0AUTh OLINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI
OcBoenne yueOHOTO Kypca «Anredpa v Hauajga MaTeMaTHYECKOro aHAJIM3a» Ha YPOBHE CPEIIHETO

oOmiero oOpa3oBaHMs JOJDKHO oOecneduBaTh JIOCTHIXKEHHE — CIEAYIOUIMX IPEeIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB!

10 KJIACC

Yucaa ¥ BbIYUCIEHHUSA

OnepupoBaTh MOHATUSMHU: PALMOHAIBHOE M JCHCTBUTENILHOE YHUCIO, OOBIKHOBEHHAs U
NecsiTUYHas APoOb, MPOLEHTHI.

BrmonaaTe apI/I(bMeTI/ILIeCKI/Ie onepanru ¢ palloOHAJIbHBIMU U Ilel\/'ICTBI/ITeJ'II)HI)IMI/I qucJiaMu.

BoinonHATe npuOAMKEHHBIE BBIYKUCICHUS, HCIOJb3yd IpaBuUia OKPYIJIEHHUS, [eNaTh
IIPUKHJIKY U OLIEHKY p€3yJbTaTa BIYUCICHUN.

OnepupoBaTh MOHATHSAMH: CTEIEHb C LEIbIM MOKa3aTeleM; cTaHaapTHas ¢opMa 3arucu
JNEUCTBUTENLHOTO YMCIIa, KOPEHb HATypallbHOM CTENEHH; MCIOJb30BaTh MOAXOJALIYI0 (Gopmy
3aIUCH ACUCTBUTEIBHBIX YMCEI JUIS PEIICHU IPAKTUYECKUX 3a/1a49 U MPEACTABICHUS JaHHBIX.



OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT'€HC ITPOM3BOJILHOIO Yria; UCIOJIb30BaTh
3aMMch MPOU3BOJILHOTO yrila yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE PYHKIIUH.

YpaBHe}mﬂ H HEpaBECHCTBA

OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; LIE€J0€, PAlMOHAILHOE,
MppalMOHAIbHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BoimonnaTte  mpeoOpa3oBaHusi ~ TPUTOHOMETPUYECKUX  BBIPQXKEHHMM W peliarhb
TPUTOHOMETPUYECKNE YPABHEHUS.

BeimoaHsTh Hp606pa3OBaHI/I${ LEJIbIX, PAallMOHAJIBHBIX W HPPAlHOHAIIBHBIX BI)Ipa)KeHI/Iﬁ n
peiiaTb OCHOBHBIC THUIIBI LICJIBIX, PAIIMOHAJIBHBIX 1 UPppallMOHAJIBbHBIX ypaBHeHI/II\/’I 1 HCPAaBCHCTB.

[IpuMeHATh ypaBHEHHsI U HEPABEHCTBA JJI PELICHUs MAaTeMaTU4ECKUX 3a1ad W 3a/1ad W3
pa3aMyYHbIX 00J1aCTe HayKH U peanbHOMN )KU3HHU.

MO)ICJ'H/IpOBaTB pCaJIbHBIC CHUTyalluM Ha A3BIKC anre6p1;1, COCTaBJIAATH BBIPAXKCHUA,

YpaBHEHHUs, HEpaBEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEA0BaTh IOCTPOCHHbIE MOJEIU C
HCII0JIb30BAHUEM allapara aireopsl.

DyHKIUHN U TPagUKH

OmnepupoBaTh NOHATHSAMU: PYHKIIMSI, CTIOCOOBI 3aaHus QYHKIIUU, 00JIACTh ONPEACIICHUS U
MHO>KECTBO 3Ha4eHUH QyHKIMH, rpaduKk QyHKIUMU, B3AUMHO OOpaTHbIE (PYHKIUH.

OnepupoBaTh NOHATUIMH: YETHOCTh U HEUETHOCTD QYHKIMH, HYIU QYHKLINH, TPOMEXKYTKI
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBarh rpaduku GyHKUKN Ui pElIeHNs YPaBHEHUM.

Crpoutb U uuTaTh rpaduKH JIMHEHHOW (QYHKUMH, KBAAPATUYHONM (DYHKIUU, CTEIEHHON
(GYHKIHMH C LIETbIM [T0KA3aTEIeM.

Hcnonws3oBath rpaduky GyHKIUN A7 MCCIIEIOBAHMS MPOIIECCOB W 3aBHUCHUMOCTEH TPHU
pelieHun 3a7ad M3 IPYruX Y4YEOHBIX MPEIMETOB M PEaIbHOW JKM3HU; BBIPAXKATh (POPMYyJIaMH
3aBUCUMOCTH MEXIY BEJIMUMHAMU.

Hauana MmaTeMaTH4eCKOIo aHAJIHU3Aa

OHCpI/IpOBaTB IIOHATHUAMU:. II0CJIE€A0BATCIIBHOCTD, apI/I(l)MeTI/I‘-ICCKaﬂ U TCOMCTpHUYCCKAasA
HPOTPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAsl TEOMETPUYECKAsl TPOTPECCHUsI, CyMMa
0ECKOHEYHO yObIBAIOLIEH reOMEeTPUYECKON TPOrPECCHH.

3aHaBaTB IIOCI€A0BATCIbHOCTH Pa3JIMYHBIMU crocodamu.



Hcnonp30BaTh CBOMCTBA TMOCIIEAOBATEILHOCTEH M MPOTPECCUI Ul PEIICHHs PealbHBIX
3a7a4 MPUKIIAHOTO XapaKTepa.

MHo:xecTBA M JIOTHKA
OHGpI/IpOBaTB MOHATUAMMU: MHOXKECTBO, OII€palli HaJI MHOXKCCTBaAMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCaHUs pPeajbHbIX IPOLIECCOB U
SIBJICHUH, TIPU PELLIEHUH 33/1a4 U3 JPYrux y4eOHBIX IIPEIMETOB.

OHCpI/IpOBaTB IMOHATUAMMU: OIIPCACIICHUC, TCOPEMA, CICACTBUEC, TOKA3aTCIbLCTBO.

11 KJIACC

Yucaa ¥ BbIYUCIEHHUSA

OnepupoBaTh TOHATHUSMHU: HATypajdbHOE, I€J0€ YHWCIO; WCMHOJb30BaTh MPHU3HAKU
JEJIMMOCTH LIEJIBIX YMCE, PA3JIOKEHUE YK CIIa HA IIPOCTHIE MHOKUTEINHN JUIsl PEILICHUs 3a4a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PALIMOHAJIBHBIM OKA3aTeNIEM.

OnepupoBaTh NOHATUAMU: JIOTapudM YKcia, TECATUUHBIE U HaTypaJIbHbIE JIOTapU(MBI.

YpaBHe}mﬂ H HEPpaBE€HCTBA

[IpumeHsTh CBOMCTBA CTENEHW s IpeoOpa3oBaHUs  BBIPAKEHUM; ONEpPUPOBATH
MTOHATHSAMM: MIOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIIBHBIX
YpaBHEHU U HEPABEHCTB.

BoinmonHaTe npeoOpa3oBaHusi BBIPAKEHUH, CcoJepKalluX JiIorapudMbl; ONEpUPOBATH
MOHATHAMH: JIOTApU(PMHUUYECKOE ypaBHEHHE M HEPABEHCTBO; pellaTb OCHOBHBIE THIIBI
Jorapu(pMUUECKUX ypaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenns npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CHUCTEMA JIMHEHHBIX YpaBHEHUI U €€ pellleHue; UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHM JIUIS PEIICHMS IPAKTUYECKUX 3aa4.

Haxonnute penieHus npoCTEUIINX CUCTEM M COBOKYIHOCTEH PALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peadbHbIE CUTyallUM Ha S3BIKE anreOpbl, COCTABIATH BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI 110 YCJIOBUIO 33J]a4H, NCCIIEA0BATh MOCTPOCHHBIE MOJIEIH C
HCII0JIb30BAHMEM ammapara ajireopsl.



DOyHKIUHN U TpagUKH

OnepupoBaTh MNOHATUSAMU: IepUoaAnYecKass (QYyHKUIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (DyHKIUHM, HauOoJbllee M HauMeHblllee 3HaueHus (QyHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JJISl UCCIIEOBaHUS (PYHKIIMU, 3aJaHHOU IpaduKOM.

OnepupoBaTb  MOHATUSAMHU:  TpadUKd  [OKAa3aTEJbHOM,  JIOTApUPMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKLIMI; N300paxaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U MCHOJIb30BaTh

JUISl PEIIEHUs] YPaBHEHUW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IIJIOCKOCTH TIpaduKU JIMHEWHBIX YpaBHEHUH W
HCIIOJIb30BATh UX JJI PEUICHUS] CUCTEMBI JIMHEWHBIX YPABHEHUMN.

Wcnonb3oBarh rpapuku QyHKUUN [UIsl MCCIEJOBAaHUS IPOLIECCOB W 3aBHUCHUMOCTEH U3
JAPYrux y4eOHbIX JUCLUILIUH.

Hauana MmaTeMaTH4YeCKOI0 aHAJIHM3Aa

OnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (PYHKLMS; TPOU3BOIHAS (DYHKIIMH; UCIIOIb30BaTh
reOMEeTPUUECKUN U (PU3NYECKU CMBICI POU3BOAHOM JJISl pELISHUs 3a/1a4.

Haxonuth npou3BOAHbBIE 3JE€MEHTAPHBIX (YHKLMM, BBIUYUCISATH MPOU3BOJHBIE CYMMBbI,
MIPOU3BEACHHUS, YACTHOTO (YHKIIHIA.

Hcnonb3oBarh NpOU3BOAHYIO [UIsl HCcleoBaHHUs (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEI0BAHUS K IOCTPOCHUIO IPAPHUKOB.

Hcmons30BaTh MMPOU3BOJHYIO I HAXOXKIACHUA HAWJIYUYIICTO PCIICHHA B IMPHUKIAAHBIX, B
TOM YHCJIC COIMAJIbPHO-OKOHOMUYCCKUX, 3a7a4dax.

OnepupoBaTh MOHATHUAMHU: NEPBOOOpA3HAsi U HHTErpasl; MOHUMAThb I'€OMETPUYECKUN U
(bu3znyeckuil CMbICI UHTETpaa.

Haxonuth mepBooOpa3HbIe dJIEMEHTApHBIX (YHKIUH; BBIYUCIISATH WHTErpal 1o (opmyre
Herorona—JleiiOuumna.

Pemrate MPUKIAAHBIC 3aJa4i, B TOM 4YHCJIC COLNUAJIBbHO-35KOHOMHUYCCKOTO U (i)I/ISI/I‘IeCKOFO
XapakTepa, CpeaACTBAMH MATCMATHUYCCKOI'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Ne HanmenoBanue pa3nennos u tem KosnuecTBo yacos ‘ DNEeKTPOHHBIE
n/n IpOrpaMMBbl Beero|[Kontponsubre|[lpaxruaeckue]| _(HdpoBLIE)
paGoTHI paGoTHI 00pasoBaTelIbHbBIC
pecypceel
1 |[MHOXkecTBa pallMOHAIBHBIX U 14 +5 1
NeNUCTBUTENbHBIX YHCEI.
PannonanbHble ypaBHEHUS U
HEpaBEHCTBa
2 ||®ynkuuu u rpaduku. CreneHs ¢ 6
L[eJIbIM TIOKa3aTeleM +6
3 |Apudmernueckuii KopeHb n—oit 18 1
crenenu. MppaunoHaibHble +3
YpaBHEHHUS U HEpaBEHCTBa
4 || Dopmysl 22 1
TpuroHomerpun. Tpuronomerpuueckue|| +8
ypaBHEHUS
‘5 HHOCJ‘IGILOBaTeHBHOCTI/I U IIPOTpECCUN H 5 H H H
6 |[[ToBTOpenwue, 06001ICHNE, 3 1
cucTeMaTrn3anus 3HaHUN 12
OBIIEE KOJIMYECTBO YACOB I10 102 4 0
[TPOI'PAMME
11 KIIACC
Ne HanmenoBanue pa3nennos u tem KomnuecTBo yacos ‘ DNEeKTPOHHBIE
n/n IpOrpaMMBbl Beero|[Kontponsubre|[lpaxrudeckue]| _(WH$poBbIc)
paGoTHI paGoTHI o0pa3oBaTelIbHbBIC
pecypceel
1 CreneHs ¢ pallnoHaJIbHBIM 12 1
nokasarenem. [lokazarenpnas
¢yukuus. [lokazaTenbHbie
YpaBHEHHUS U HEpaBEHCTBA
2 |Jlorapudmuueckas GpyHKLHUS. 12
Jlorapudmuueckue ypaBHeHUs U
HEpaBEHCTBa
3 Tpuronomerpuueckrue GyHKIUU U 9 1
ux rpaduxu. Tpuronomerpuueckue
HEpaBEHCTBa
4 [IpounsBonas. [Ipumenenue 24 1
IIPOU3BOTHOM
‘5 HI/IHTerpan U €ro IPUMEHEHUS H 9 H H H
‘6 HCI/ICTGMH ypaBHEHUM H 12 H 1 H H
‘7 HHaTypaJ'H)HBIC Y LIETIbIC YncTia H 6 H H H
8 [ToBTOpEenue, o6o06mIEeHNE, 18 2
cucTeMarn3anus 3HaHUN
OBILIEE KOJIMYECTBO YACOB 10 102 6 0
[TPOI'PAMME
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