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MOSACHUTEJIBHAS 3AIIMCKA
PaGouas nporpamma yueGHOT0 Kypca «Anredpa 1 Hagauia MaTeMaTHYeCKOr 0 aHaIu3a» 0a30BOro

ypoBHs it oOyuaroruxcs 10 —11 kmaccoB pa3paboTtana Ha ocHOBe DeepanbHOTO roCcy1apCTBEHHOTO
00pa3oBaTe’IbHOr0 CTaHAapTa CpeAHero odmero o0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, TPEIBIBIIEMBIX K MaTeMaTUYeCKOMY OOpa30BaHHMIO, W TPAJAULUN POCCHICKOTO
oOpa3oBanus. Peanuzanus mporpamMmbl 00eCCUMBacT OBJIAJCHUE KIFOYCBBIMH KOMIICTCHITUSMH,
COCTaBJISIONIMMUA OCHOBY JUIS CaMOPa3BUTHS ¥ HENPEPBIBHOIO 0O0pa3oBaHUS, IICIIOCTHOCTh
OOIICKYIbTYPHOTO, IMYHOCTHOT'O ¥ MO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIUXCS.

HEJN U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaga MaTeMaTHYSCKOTO aHAJIN3ay SABJISCTCS OJTHUM U3 HauboJiee 3HAUUMBIX
B MPOrpaMMe CTapIICH IIKOJIbI, ITOCKOJIbKY, C OJJHOW CTOPOHBI, OH 00SCIICYNBACT HHCTPYMEHTAIBLHYIO
0a3y s M3y4YCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHBI, (HOPMUPYET JIOTHUECKOES
1 a0CTPAaKTHOE MBIIIJICHUE YYaIUXCs Ha YPOBHE, HEOOXOAMMOM ]ISl OCBOCHHUS KypCOB HH(OPMATHKH,
OOIIECTBO3HAHMS, HWCTOPUH, CJIOBECHOCTH. B paMkax [JaHHOTO Kypca ydalidecs OBJaJeBaroT
YHHBEPCAJIBHBIM SI3BIKOM COBPEMCHHON HayKu, KoTopas (OpPMYJIUPYET CBOM JIOCTHXKCHHS B
MaTeMaTHYeCKOu (popme.

Kypc anreOpsl W Hayam MaTreMaTH4ecKOro aHalu3a 3aKJIaAbIBAET OCHOBY JUIS YCIEIIHOTO
OBJIQJICHHS 3aKOHAMH (DU3UKH, XMMHUHU, OMOJIOTHH, TOHUMAaHUS OCHOBHBIX TCHICHIIUN YKOHOMHUKHU U
OOIIICCTBEHHOM JKU3HHU, MO3BOJISET OPUCHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCIOIb30BaTh MX B IMOBCEIHEBHOW J>KM3HHM. B TOoxxe BpeMs oOBaaeHUE
a0CTPaKTHBIMU W JIOTHYECKA CTPOTMMHM MaTEMAaTHYeCKMMHM KOHCTPYKLHMSMH pa3BUBacT yMEHUC
HaXOJUTh 3aKOHOMEPHOCTH, 00OOCHOBBIBATh UCTUHHOCTh YTBEP)KIICHUS, UCIIOJIb30BaTh 000O0IICHUE U
KOHKPETH3AI1I0, a0CTparnpoBaHue U aHAIOTHIO, (DOPMUPYET KPEATUBHOE U KPUTHUIECCKOE MBIIIICHHUE.
B xo/1e n3yueHus anreOpbl U HauaJl MATEMAaTHUECKOT0 aHAITM3a B CTapIICH NIKOJIE YUaIuecs MOTy4aroT
HOBBI# OITBIT PEIICHUS MPUKIIAJHBIX 33/1a4, CAMOCTOSATEILHOTO MOCTPOCHUST MATEMATHIECKUX MOJICIEH
pealbHBIX CUTyallMd W WHTEPIPETAUH TONYYEHHBIX PEHICHUH, 3HAKOMATCS C MpHUMepaMu
MaTeMaTHYECKMX 3aKOHOMEPHOCTEHl B TPUpPOJE, HAyKe M B HCKYCCTBE, C BBLIAIONIMMUCS
MaTeMAaTHYECKHUMHU OTKPBITUSMU U UX aBTOPAMH.

Kypc obnagaer 3HAYUTETBHBIM BOCIHUTATEILHBIM TOTCHIIMATIOM, KOTOPBIA peann3yercs Kak
Yyepe3 yueOHBIH MaTepra, CliocOOCTRYIONIMH (POPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TAK U Yepe3
cnennpuKy  y4eOHOH  JeATENbHOCTH,  TpeOyIomel  CcaMOCTOSITENBHOCTH,  aKKypaTHOCTH,
MPOIOJKUTEIEHOW KOHIICHTPAIMK BHUMAHUS M OTBETCTBECHHOCTH 3a MOJYYCHHBIN pe3ybTar.

B ocHoBe Mmerommku oOyueHHS anreOpe M HayajaM MaTeMaTHYECKOro aHaIu3a JIeKUT
JESATeILHOCTHBIA TPUHIIUT O0YUYCHHUS.

Crpykrypa Kypca «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAIHM32» BKIOYACT CJICAYIOIINe
CoJIepKaTeIbHO-METOJUIECKHE TUHUK: «YHCIa ¥ BEIYUCICHUD, « DyHKINYU 1 rpadukmy, «YpaBHEHHS
Y HepaBeHCTBa», «Hauama maTemarmyeckoro anamuza», «MHOXECTBa W JIOTHKa». Bce OCHOBHEIE
COJIEPIKATEIILHO-METOJUIECKHE JIMHUU M3YYalOTCS Ha MPOTSHKCHHWU JIBYX JIET OOY4YeHHs B CTapIiel
IIKOJIE, €CTECTBEHHO JOMOIHSIS APYT APYTa U MOCTEIIEHHO HACKHIIAsACh HOBEIMU TEMaMU U pa3/ieiiaMu.
JaHHBIN Kypc SBISETCS MHTETPATUBHBIM, ITOCKOJBLKY OOBEAMHSET B ceOe COoJepKaHHe HECKOIbKUX
MaTeMaTHYECKUX TUCIUILTUH: anreOpa, TPUTOHOMETPHS, MATEMAaTHIECKUN aHAIIN3, TEOPUS MHOXKECTB
u 1p. [lo Mepe Toro kak ydariuecs OBIaieBaloT BcE OoJiee IMUPOKUM MaTEMATHUECKUM anmnapaToM, y
HUX MOCJIEI0BATENIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MATEMATHUYECKYHO MOJICIb
peabHOM CUTYalluHy, IPUMEHSTh 3HAHUSI, TIOyYEHHBIE B Kypce «AJredpa 1 Havaia MaTeMaTHIeCKOTro
aHanM3a», JJIS PEHIeHUsT CaMOCTOATENLHO Cc(HOpMYyIMpPOBaHHONW MaTeMAaTHYECKOW 3ajaduu, a 3aTeM
WHTEPIPETUPOBATH MOMYYCHHBIN Pe3ybTar.

ConepxarenbHO-MeToIM4ecKass TMHUS «Yuclia ¥ BBIYHCICHUSD 3aBepliaeT (OpMUPOBAHHE
HABBIKOB HCIIOJNB30BaHUS JICHCTBUTENHHBIX YHCEN, KOTOpOe OBbLIO HAaYaToO B OCHOBHOU Iikoie. B



CTapILeil Koje 0c000e BHUMAaHHUE yIenseTcsl OPMUPOBAHUIO IPOUHBIX BBIYHUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOLINX B ce0sl MCIONB30BAaHUE PA3IUUYHBIX (JOPM 3alKCH JIEHCTBUTEIBHOTO YHUCIA, YMEHHUE
palnMOHAIbHO BBIIONHATH IEHCTBUS C HUMH, €JIaTh IPUKHUIKY, OLIEHUBATh pe3yabTar. O0ydaronyecs
MOJTy4at0T HaBBIKU NPHOIKEHHBIX BEIYUCICHUHN, BBIMIOJIHCHNUS AEHCTBUN C YMCIaMU, 3alIUCAHHBIMU B
CTaHIAPTHOM (¢oOpMe, HCIONb30BaHUA MAaTEeMATHYECKUX KOHCTAHT, OLCHUBAHUS YHCJIOBBIX
BBIpaYKEHUI.

JIunans «YpaBHEHHS U HEPABEHCTBA» PEAIN3yETCs] Ha MPOTSHKEHUH BCEro 00y4YeHNUs B CTapIICH
IIKOJIE, TOCKOJIBKY B KaXKIOM pasliene MporpaMMsbl NMPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIHX
3agad. OOydvaromiyecs OBJAIEBAIOT PA3JIMYHBIMU METOJAMM PELICHUS LEJbIX, pPalHOHAJIbHBIX,
UppalMOHAIbHBIX, II0KA3aTeNbHBIX, JOrapu()MUUYECKUX M TPUTOHOMETPUYECKUX YpPaBHEHHUH,
HEpaBeHCTB W MX cucTeM. llodydeHHBIE yMEHHS HCIONB3YIOTCS NpPU HMCCIeAOBaHMH (DYHKIMH C
MOMOIIBIO MPOU3BOTHON, PEUICHWH MPUKIATHBIX 33/7a4 W 3a]ad Ha HaXOXJICHHE HAUOONBIIUX M
HAaMMEHBIINX 3HaueHWH ¢GyHKUUM. JlaHHAas coaepkaTeNbHAs JIMHUS BKIIOYACT B CeOS TakxkKe
(dhopMHpOBaHUE YMEHHIA BBIIOIHATH Pacu€Thl 1o opMyiam, mpeoOpa3oBaHus LEIbIX, pallHOHATbHBIX,
HppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAaK)Ke BBIPAYKEHUH, CoJiepkKalluX CTENIeHH U
norapumel. brarogapst u3ydeHuro anreOpanyeckoro Matepuaa MpoOUCXOANUT JalbHelIee pa3BUTHE
QITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS YYaluxcs, GOPMUPYIOTCS HAaBBIKH ACTYKTUBHBIX
paccyxaeHui, paboThl ¢ CAMBOJIEHBIMHU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN
B BUJIC PaBCHCTB M HEpaBeHCTB. AnreOpa mpeanaracT 3QQeKTHBHbIE WHCTPYMEHTHI JIsi PELICHUSI
[IPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]a4, HarJsJAHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH Kak
sI3pIKa HAYKH.

ConepxarenpHo-MeTonnueckass JMHUS «DyHKIMUM W TpapuKU» TECHO TeperieTaeTcst ¢
JPYTUMU JIMHUSMU Kypca, IOCKOJBbKY B KaKOM-TO CMBICIE 3aJaéT IOCIENOBATEIBHOCTh HU3YYEHUS
MaTtepuana. V3ydeHue CTENEeHHOH, MOKa3aTeNbHOH, JIOTapu(MMUYECKOW M TPUTOHOMETPHUECKHX
(GyHKIMH, UX CBOHCTB M IpaIKOB, UCIOIb30BaHME (QYHKIMIA IS peIIeHHsT 3a/1a4 U3 IPYTUX yIeOHBIX
HIPEAMETOB U PEabHON KU3HU TECHO CBSI3aHO KaK C MaT€MaTUYECKUM aHAJIM30M, TaK U C pELIEHUEM
ypaBHeHHWH u HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHHE YJAENseTcs (OPMUPOBAHHIO yMEHHS
BBIpaXaTh (HPOPMYJIaMU 3aBHCUMOCTH MEXIY PAa3TUYHBIMU BEIWYHMHAMH, HCCIIEAOBATh TOTyYEHHBIE
(GyHKIMYU, CTPOUTHh UX rpaduku. Marepuan 3TOW coIepKaTelbHOW JIMHUM HalelleH Ha pa3BHTHE
YMEHUI U HaBBIKOB, IO3BOJISIIONINX BBIPAKATh 3aBUCIMOCTH MEXK]Ty BETMUMHAMH B pa3udHol Gopme:
aHAJMTUYECKOH, rpaduueckoii u cinoBecHoW. Ero wu3ydeHume cmocoOCTByeT — pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJICHHUS, CIIOCOOHOCTH K OOOOIIEHUIO M KOHKPETH3alUH, HCIOJIb30BAHHIO
aHAJIOTHH.

ConmepxxarenbHasg nuHMS «Hauama MaremMaTHYeCKOro aHaiu3a» IO3BOJSET CYIECTBEHHO
pacIMpuTh Kpyr Kak MaTeMaTHYecKuX, TaK W NPUKIaTHBIX 3a/ad, JOCTYHHBIX OOy4aromuMmcs, y
KOTOPBIX TOSIBIAETCS BO3MOXKHOCTb HCCJIENOBAaTh M CTPOUTH Tpa@uku (PyHKUWH, ONPENeNsiTh HX
HanOoJbIINE M HAaWMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOMagd (QUrYyp M OOBEMBI TeJ, HAXOAWUThH
CKOPOCTH M YCKOpPEHUs NpoleccoB. JlaHHas cofepxkaTenbHasi JIMHUSA OTKPBIBAET HOBBIE BO3MO)KHOCTH
IIOCTPOEHUSI MAaTEMAaTHYECKUX MOJEIEN peasIbHbIX CUTYalMii, HAXOXACHUS HAWIYy4lIero pelieHus B
NPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX, 3a]adyax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOTO aHaji3a CIIOCOOCTBYET PAa3BUTHIO a0CTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO M
KpPEaTUBHOI'O MBILUIEHHSI, pOPMUPOBAHHUIO YMEHHUI paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTUKU B
HayKe, TeXHHKe H HcKyccTBe. OOydaronecs y3HalOT O BBIAAIOLIMXCS Pe3yJbTaTax, MOJYYEeHHBIX B
XOJIE pa3BUTHUS MaTeMaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKass JMHUA «MHOXKECTBA W JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE MIPEACTABIEHHS IPOHU3BIBAIOT BECH KypC
LIKOJIBHOM MaTeMaTHKY U TIpejiaraloT Hanbonee YHUBEepCaIbHBIN SI3bIK, 00bEANHSIIOMNI BCE Pa3iebl
MaTeMaTHKU U €€ NPHIOKEHUH, OHM CBA3BIBAIOT Pa3HBIE MATEMAaTHYECKHE AHUCLUIUIMHBI B €IHHOE
nenoe. IloaToMy Ba)XKHO AaTh BO3MOKHOCTH IIKOJIBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEMAaTUKH U HCIIOJIB30BATh €T0 [UIS BEIPAKCHHS CBOUX MBICIICH.



B kypce «Anrebpa W Hayala MaTeMaTHYeCKOTO aHANN3a» MPHCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOTO MOJICITUPOBAHHUS, KOTOPBIE MPU3BaHbI CPOPMUPOBATH HABBIKK MOCTPOCHUS MOJIeNEH
pealbHBIX CUTyalldd, HCCIICAOBAaHHA JTHX MOJIeNeld C TOMOIIBI0 amnmapara anreOpel
MaTeMaTHYECKOTO aHAIM3a U WHTEePIPETAIIUH IMOJTyYSeHHBIX Pe3yJIbTaToB. Takue 3aJ1aHus BIUICTCHBI B
KQXKIbIA W3 Pa3lelIoB MPOrpaMMbl, MOCKOJBKY BECh MaTephal Kypca IMHPOKO HCTONB3YeTCs JUIs
pelleHus MPUKIAIHBIX 3a/1a4. [Ipy pelieHur peaabHbIX MPAaKTUUECKUX 3ajad yJaniuecs pa3BHBAIOT
HAONMIONATENFHOCTh, YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIB30BAThH
aHaJIOTHI0, 0000maTh M KOHKPETU3UPOBAThH Mpobiemy. JlesTensHOCTs 0 (JOPMUPOBAHUIO HABBIKOB
peleHus PUKITAIHBIX 3a/1a4 OPTaHU3yeTCs B MPOIecce H3YUEHHsI BCeX TeM Kypcea «Anredpa v Havaa
MaTEeMAaTHYECKOTO aHATH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM mmaHe Ha M3ydeHHE Kypca anreOphl M HA4all MaTeMaTHYECKOTO aHanm3a Ha 0a30BOM
ypoBHE 0TBOAUTCS 2 yaca B Hegemo B 10 knacce u 3 yaca B Hegemo B 11 kiacce, Bcero 3a ABa roja
oOyuenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna U BIYUCICHUSA

PanonansHbie uncina. OOBIKHOBEHHBIE M JIECSATUYHBIE JPOOM, MPOIEHTHI, OECKOHEYHBIC
MEPUOTUYECKUE IpOOU. Apr(MeTHUECKUE ONepali C paloHaTbLHBIMHA YHCIIaMH, Peo0pa3oBaHus
YHCIIOBBIX BhlpakeHHi. [IpumeHeHue apoOel W MPONEHTOB ISl PElICHUs NPUKIIATHBIX 3a/1a4 W3
pa3IMYHBIX OTPACIIEN 3HAHUM U peaIbHOM KU3HU.

JleiicTBUTENbHBIC YHUCNA. PalnuoHalbHbIE W HMppalMOHAJbHBIC 4YHCIa. ApumeTndyeckue
omnepanyu C JAeHCTBUTENbHBIMUA yHuciaMu. [lpuGnmxE€HHbIE BBIYUCIECHUS, TpaBUia OKPYTJIEHHS,
IPUKHJIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1enbiM nokazatenem. CranpaptHas Qopma 3amuicd ACWCTBHTENHFHOIO YHCIA.
Hcnonb3oBanue momxoxsiield Gopmbl 3amucu JIeHCTBUTENBHBIX YKCE sl pelleHHs MPaKTHUSCKUX
3a/1a4 U IPEACTaBICHUS 1aHHBIX.

ApudmeTryeckuil KOpeHb HATypalbHOW cTereHH. J[eHcTBUs ¢ apuMeTHUECKMMU KOPHIMH
HAaTypaJIbHOU CTEIICHH.

CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHUCIIOBOTI'O apryMEHTA.

YpaBHeHMs1 U HepaBeHCTBA

ToxaecTBa 1 TOXKIECTBEHHBIE TIPEOOPA30BAHNSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIpaKeHWH. OCHOBHBIE TPUTOHOMETPHYECKHUE
(hopMyITBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHne HepaBeHCTBa. MeTo] MHTEpBaJIOB.

Pemienue nensix u ApoOHO-paOHATBHBIX YPABHEHUH 1 HEPABEHCTB.

Pemenne nppaiyioHanbHbIX YpaBHEHUI U HEPAaBEHCTB.

Pemenne TpUroHOMETpHUYECKHUX YPaBHEHUH.

[IpumeHeHne ypaBHEHUII W HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3ajad M 3aJad U3
Pa3NUYHbIX 00JacTell HAYKH U peabHON KU3HH.

DOyHKINU ¥ TPpaduKU

Oynkus, ciocoOs! 3ananus pyHkuun. ['paduk Gyakuuu. Bzaumuo oOpatHbie QyHKIHM.

Ob6nacte ompeneneHus W MHOXeCTBO 3HadeHWH ¢ynkuun. Hymm ¢yskmum. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEYETHBIC (DYHKIIH.



Crenennast QyHKITUS ¢ HATYpaJIbHBIM M LIENBIM 1MoKaszareneM. E€ cBoiicTBa n rpaduk. CBoiCTBa
1 TpaduK KOpHS N-0H CTEIICHH.
TpuroHomerprueckasi OKpy»KHOCTb, ONPECIICHHE TPUTOHOMETPUICCKUX QYHKIIUI YHCIOBOTO

apryMeHTa.
Hauaia MaTeMaTH4eCKOr0 aHAJIN3a
ITocmenoBaTeILHOCTH, CII0CcOOBI 3aTaHNs TIOCJIETIOBATEILHOCTEH. MoHOTOHHBIE
MMOCIEOBATEILHOCTH.

Apudmernyeckas ¥ TeOMETpHUYECcKasi Mporpeccui. beckoHeYHO yOBIBarOIIas T€OMEeTpHUIecKast
mporpeccusi. Cymma OecKOHEYHO YOBIBaroImel reoMeTpudeckoi mporpeccur. Dopmyia CIOKHBIX
mpotieHToB. Mcronp30Banne IpOTpecCHy IS PENIeHHS PeabHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omeparuu Haja MHoxkecTBamu. [[uarpammbl Oitnepa—Benna. IlpuMenenue
TCOPCTUKO-MHOKECTBCHHOI'O allnapara Ajid OIIMCaHus PEaJIbHBIX MPOLICCCOB U HBHCHI/IP'I, IIpu pCIICHUN
3a7a4 U3 Ipyrux y4yeOHBIX MPEeIMETOB.

Onpenenenune, Teopema, CIeJICTBUE, TOKa3aTEIbCTBO.

11 KJIACC

Yucna U BIYUCICHUSA

HarypanpHblie u uenslie uncina. [I[pu3sHaku 1€IUMOCTH LIENIBIX YHCEIL.

CreneHs ¢ pallMOHAJTBHBIM MOKa3aTeneM. CBOWCTBA CTEIIEHH.

Jlorapudm uncna. [lecaTudHbIC U HATYPAIbHBIC JIOTAPUPMBI.

YpaBHeHMs1 U HEpaBeHCTBA

[IpeobpazoBaHue BBIpaXKEHUH, COJICPKALIUX JIOTaAPUPMEI.

[IpeoOpazoBanue BEIPAKEHHI, COEPIKAIINX CTENIEHH C PAallMOHATILHBIM TIOKa3aTeIeM.

[Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxaszaTenbHbIE YPABHEHHSI U HEPABEHCTBA.

JlorapudmMuieckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl THHEHHBIX YpaBHEHUH. PerieHne mpuKiIaIHbIX 3a7a49 ¢ TOMOIIBIO CHCTEMBI THHEHHBIX
ypaBHEHUI.

CucTemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a1a4 U 3a7a4 U3
Pa3NMYHBIX 00JacTell HAYKH U peallbHON JKU3HH.

DYHKIHNHU U rpaUKU

Oyukruys. [Tepuoandeckne pynkumu. [IpoMexyTku MOHOTOHHOCTH (PyHKIIMHA. MakCUMyMBI U
MUHUMYMBI QyHKIMK. Haubosnpiiee n HanMeHblee 3HaUeHUe QYHKINN Ha IPOMEXKYTKeE.

Tpuronomerpuueckue GyHKINHN, UX CBOWCTBA U IPadUKH.

[lokazarenbHas u norapupmuyueckas QyHKINHU, UX CBOWCTBA U TpaduKH.

Hcnonb3oBanue rpagukoB QyHKIMNA AT peIICHUS YPaBHEHUH U TIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIMA A1 UCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HHKAIOT MPU PEIICHUH 33124 U3 APYTUX YUeOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havana maTtemaTH4ecKkoro aHajausa

HenpepeiBabie ¢pyHKunu. MeTon HHTEpBaIOB 1J1s PELICHUS] HEPABEHCTB.

[IpousBognas ¢pynkunu. ['eomerpuuecknii 1 GU3NUECKUA CMBICI TPOU3BOIHOM.

[IpousBognbie 3neMeHTapHbIX (QyHKOMHA. DOpMyNbl HAXOXKICHHS MPOU3BOJHON CYMMBI,
MPOM3BEIEHHS U YaCTHOTO (DYHKLUH.

[IpumeHeHne MPOU3BOTHON K HMCCIEIOBAHUIO (PYHKIHMH Ha MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxxaenne HauOomnpIero 1 HaMMEHbIIETo 3HaYeHUs (PYHKIIMK Ha OTpE3Ke.

[IpyuMmeHeHne MpoON3BOAHON ISl HAXOXACHUS HAWIYdIIero pelieHus B MPUKIAIHBIX 3a/1adax,
JUIsL ONIPEICTICHNsI CKOPOCTH TpoLiecca, 3a1aHHOTro (GopMyIIoi Uil rpadUKOM.



[TepBooOpaznas. Tabnuia mepBooOpa3HEIX.
WuTerpan, ero reoMmerpudeckuii u pu3ndecKuii cMbIc. Berancnenne uHTerpana mo Gopmysie
Herorona—Jleiibnuma.

IIVTAHUPYEMBIE PE3YJIBTATbBI

OcBoenune yueOHoro nmpeamera «MaremaTrnka» JOKHO 00ecTieynBaTh JOCTHKCHUE Ha YPOBHE
cpeaHero ooOmiero oOpa3oBaHUS CIEAYIONIMX JHYHOCTHBIX, METalpeAMETHBIX M MPeAMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS MpOrpaMMbl yueOHoro mpeamera «MaremaTukay
XapaKTepU3yIOTCS:

['paxnanckoe BocuTaHue:

c(OPMHUPOBAHHOCTHIO MPAXKIAHCKOH MO3UIMN 00yYaroIerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCHUCKOTO OOIIECTBa, MPEACTABICHHEM O MaTeMaTHYeCKUX OCHOBAaX (PYHKIHOHHPOBaHUSI
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYp TpakIaHCKOro olmiecTBa (BBHIOOpBI, OMPOCH M TIp.),
YMEHHEM B3aMMOJICHCTBOBATh C COLMAIbHBIMA HMHCTUTYTaMH B COOTBETCTBHUHM C MX (QYHKUUSIMH U
Ha3HAYCHHEM.

[TatpuoTnyeckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTBIO POCCHHMCKOM Ipa)XIaHCKOM HIECHTUYHOCTH, YBAXKCHHUS K MPOLLIOMY U
HACTOAILIIEMY POCCHUHCKOM MAaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHWEM K IOCTIKEHHSAM POCCHHCKUX
MaTEMaTHKOB U POCCHHCKON MaTeMaTHYECKOM IIKOJIBbI, K UCTIONb30BAHUIO ITHX TOCTHKEHUH B JPYyTUX
HayKax, TEXHOJIOTUsX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTaHUS:

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEH pOCCHIICKOro Hapoa; chOpMUPOBAHHOCTHIO HPABCTBEHHOT'O
CO3HAHHMSA, STUYECKOTO TOBEJECHMS], CBA3AHHOTO C MPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHUN HAYKH U
JeSITeNbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOEHHE YCTOWIMBOro OyAyILIero.

OcTeTHYecKoe BOCITUTAHHUE:!

3CTETHYECKUM OTHOIIEHHEM K MHUpY, BKIIOYas SCTETHUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 33/ay, PELICHHH, pacCyKICHUH; BOCIPUUMYMBOCTBIO K MAaTEeMaTHYECKHM AacleKTam
Pa3IMYHBIX BUIOB UCKYCCTBA.

®u3nvecKoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS IPUMEHATh MaTeMaTUUECKUe 3HAaHUA B MHTEpecax 370pOBOTrO U
Oe3onacHoro odpasa >KU3HH, OTBETCTBEHHOT'O OTHOLIEHHUS K CBOEMY 3JI0OPOBBIO (30POBOE MUTAHUE,
cOayaHCUPOBAHHBIN PEKUM 3aHSATHH M OTABIXA, PEryisapHas (U3NUEcKasi aKTUBHOCTD); (PU3HUECKOTO
COBEPIIEHCTBOBAHMSI, IPH 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTEIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAaHWEM IIEHHOCTH TPYIOJIO0MS; MHTEPECOM K pa3iIndHbIM chepam
MpopeCcCCHOHANBEHON JIESTENBHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOM M €€ NPHIOKCHUSIMH, YMEHHUEM
COBEpIIIaTh OCO3HAHHBIA BBEIOOp Oymymiel mpodeccny M peann30BBEIBaTH COOCTBEHHBIE KM3HEHHBIC
IJTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO W CaMOOOpa30BaHHUIO Ha
MPOTSKEHUH BCEH JKM3HHU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEUICHWH IMPAKTHYECKUX 33134
MaTeMaTHYECKOW HAIPaBIEHHOCTH.

OKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO ~ SKOJOTMYECKOH KyJIbTYpHl, ITOHUMAaHHEM BIUSHHUSA  COIHAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHUE MPHUPOJHOM M COLMAIBHOM CpENBI, OCO3HAHUEM
rJ1I00aJIBHOIO XapaKTepa 3KOJOTHYECKUX NMPoOJeM; OpHeHTalueil Ha NPUMEHEHHE MaTeMaTHYeCKUX



3HAHUHU JJIS pemIeHus 3a7ad B 00JaCTH OKPYXKAIOIIeH Cpelbl, IUTAHUPOBAHMUS MTOCTYIIKOB M OI[EHKH MX
BO3MOYKHBIX [TOCJIEICTBUN ISl OKPY>KAIOIIEH Cpeabl.

LlenHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTEMAaTHYECKOW HAYKH KakK c(pephl YeTOBEUECKOM
JEeSTeTbHOCTH, ITAIIOB €€ Pa3BUTHS M 3HAUMMOCTH JUTS Pa3BUTHS [MBUIM3AINH;, OBJIAJICHUEM S3BIKOM
MaTeMaTHKH ¥ MAaTeMaTHYeCKON KyJIbTypol KakK CpPEJCTBOM I[IO3HAHHWS MHpPa; TOTOBHOCTHIO
OCYIIECTBIIATH MPOEKTHYIO M UCCIEOBATEIBCKYIO NEATENFHOCTh MHANBHAYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJabTaThl OCBOEHHS NMPOrpamMMbl y4eOHOro mpeamMera «MaremaTukay
XapaKTEePU3YIOTCs OBJIa/ICHUEM YHUBEPCAIbHBIMU HOZHAGAM ENbHBIMU OCUCMBUAMYU, YHUBEPCATbHBIMU
KOMMYHUKAMUGHBIMU OCICIBUAMU, YHUBEPCATLHLIMU PE2YIAMUBHBIMU 0elICTNEUAMU.

1) Vuueepcanvuvie noznasamenvmwvie Oeiicmeus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYeccos o0yuarowuxcs (0ceoeHue Memooos HOZHAHUA OKPYICAIOWe20 Mupa;
npumMenenue 102U4eCcKUX, UCC1e008amenbCKux onepayull, ymeHuti pabomams ¢ uHgpopmayuel).

ba3oBrie jornueckue aeiCTBUS:

e BBUBIATE M XapaKTEPHU30BaTh CYIIECTBCHHbIE NPU3HAKKM MaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIIEHHH MEXAYy MOHATHIMHU; (QOPMYIHPOBATh ONPEACICHUS] TOHSATHIA;
YCTaHaBJIMBAaTh CYLICCTBEHHBIM NPU3HAK KJIACCHU()UKALMHM, OCHOBAHMS Il 000OIICHUS U
CpaBHEHHMS, KPUTEPUH IPOBOAMMOTO aHAJIN3a;

® BOCHpUHHMMATh, (OPMYIHPOBATh W TIPEOOPA3OBHIBATH CYXKICHHSA: YTBEPJIUTEIbHBIC |
OTpHLATEIIbHbIC, eIMHUYHbIC, YACTHBIE U OOIIHE; YCIOBHBIE;

® BBISBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHBOpEYHs B (hakTax,
JAHHBIX, HAONIONEHHUSX W YTBEPKACHUSX; Tpemiaratb KPUTEPUH JIJISl  BBISBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUMIA;

e JleNaTh BBIBOJBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJITFOUEHHH, YMO3aKIIFOUEHH 110 aHaJIOTHU;

®  [IPOBOJIUTH CAMOCTOSITENILHO IOKA3aTENbCTBA MATEMAaTHUECKUX YTBEP)KACHUH (IIpsIMBIE U OT
MPOTUBHOIO), BHICTPaWBaTh AapryMEHTALHI0, NPUBOAUTH NPHUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXICHUS U BHIBOJIBL;

®  BBIOHMpATH CIIOCO0 pelieHust y4eOHOH 3a/1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PELICHUS,
BbIOMpaTh HauboJIee MOAXOIAMINN C yYETOM CAMOCTOSITEIILHO BBIACTICHHBIX KPUTEPUEB).

BazoBrie nccnenoBaTenbCKIe AEUCTBHSL:

®  CIIONIb30BATh BOIPOCHI KaK MCCIIEOBATENLCKUI HHCTPYMEHT NO3HAHUS, (OpMYIHpOBaTh
BOIPOCHL, (PUKCUPYIOIIKE NPOTUBOpEUnE, MPoOJIeMy, yCTaHABIMBATh HCKOMOE M JaHHOE,
(hopMHPOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH CaMOCTOSITENIbHO  CIUIAHWPOBAHHBIM  DKCIIEPUMEHT, HWCCIENOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTA, SIBIICHHSI, TIPOIIECCA, BBISIBICHHUIO
3aBHCUMOCTEN MEXTy 00 BEKTaMH, SBJICHUSMH, TIPOIIECCAMHU;

e  caMOoCTOATENIbHO (GOpMyIHpOBaTh 00OOIIEHHUS! M BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJIOIEHUsI, WCCIIEIOBAHUS, OIEHHBAaTh JIOCTOBEPHOCTH IIOJNYYCHHBIX pE3yJbTaTOB,
BBIBOJIOB M 000OIIEHUI;

® [POrHO3MUPOBATH BO3MOXXHOE Pa3BUTHE IPOLECca, a TAaKXKe BBIABUTATH MPEATIONOKEHHS O
€ro pa3BUTHUHU B HOBBIX YCIOBHSIX.

Pa6ota ¢ undopmanneit:

®  BBIBIATH AePUIMTH MHGOPMAINHU, JAHHBIX, HCOOXOANMBIX JUIS OTBETA HA BOIPOC M JUISA
peleHus 3a1a4u;



BbIOMpaTh MHPOPMALMIO W3 HCTOYHHKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMaTU3UPOBaTh M HHTEPIPETHPOBATH WHPOPMALMIO Pa3IMYHBIX BHIOB U (opm
MPE/ICTABICHHS;

CTPYKTYpHPOBaTh HH)OPMALINIO, IPENICTABIATH €€ B Pa3MUUHBIX (hopMax, HITIOCTPHUPOBATH
rpaduuecKy;

OLICHWBATh HAASKHOCTh HMH(POpMAIMM IO  CaMOCTOATENBHO  CHOPMYINpPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhnvlie KOMMYHUKAMUGHbIE Oclcmeus, 00ecneuusaiom c@opMupo8anHoCnb
COYUATLHBIX HABBIKOB 00YHAIOUJUXCS.
O6uieHue:

BOCHPUHUMATh U (OPMYIHNPOBATH CYXICHHS B COOTBETCTBHH C YCIOBHSIMH W IIEISIMH
o0IIeHNs; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PESHUS B YCTHBIX M MMUCEMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS IO XOJy pPELIeHHs 3aJadd, KOMMEHTHPOBATH IMOTYyYCHHBIN
pe3yIbTar;

B XOze OOCyKAeHHs 3a7aBaTh BOINPOCHI IO CYLIECTBY OOCYKAaeMOil TeMbl, MpoOieMsl,
penraemMoii 3a1aun, BEICKa3bIBaTh UJICH, HALICIICHHBIC Ha TOUCK PEIICHUS; COTIOCTABIISTH CBOM
CY)KICHUSI C CYKICHUSMH IPYIHX YYacTHHKOB JHWajiora, oOHAapyXWBaTh pasiuuue M
CXOJICTBO TTO3HIINI; B KOPPEKTHOU hopme popMyTnpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS,
NpEaACTaBJIATL PE3YyJIbTaTbl PCUHICHUA 3ada4du, SKCIICPUMCHTA, HMCCJIICAOBAHHA, IIPOCKTA,
CaMOCTOSITEIEHO BBHIOMpPATh (OpMAT BBICTYIUIEHHS C y4ETOM 3agad Ipe3eHTAllMd M
0COOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U WHAWBUAYAILHOH pabOTHI mpH
pelieHrH y4eOHBIX 3aj7a4; NPUHUMAaTh Iellb COBMECTHOW JIESATENBHOCTH, IUIAaHWPOBAThH
OpTraHu3alMi0 COBMECTHOH paboThl, paclpenesiaTh BUAbI paboT, JOrOBapUBATHCA,
00CYXIIaTh MIPOIIECC M PE3yJIbTaT padoThl; 0000IATh MHEHHUSI HECKOIIBKUX JIIOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCYKIeHHsS, OOMEH MHEHUil, «MO3TOBEIE
IITYpPMBD» U MHBIE); BBIMONHATH CBOKO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH YWIEHAMH KOMaHJIbI, OLIEHMBATh Ka4eCTBO CBOETO BKJIajga B OOIIMK MPOAYKT MO
KpUTEpHM, chOpMYyITHMPOBAaHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvhvle pezynamuensle Oeiicmeusi, 0Oecneyusaiom QopmMuposanue CMvlCI08bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTHU.

CamoopraHu3anmsi:

COCTaBIATh IUIaH, AJITOPUTM pEIIeHUs 3a7add, BBHIOMpATh CIOCOO pEImIeHus C y4ETOM

MMEIONINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH

BapHAaHTHI PEIICHUH C YIETOM HOBOH MH(OPMAIIHH.
CaMOKOHTpPOJTB:

BJIaJIeTh HAaBBIKAMH IT03HABATEIBbHON pe(IeKCHU KaK OCO3HAHHS COBEPILAEMBbIX JICHCTBUHN U
MBICITUTENIFHBIX TIPOIIECCOB, WX PE3yNbTAaTOB; BIAJETh CIIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIA MIPOIIEcca U pe3yNbTaTa perieHns MaTeMaTHIeCKOn 3a1a4u;

MPEIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IpPH PELICHUM 337a4d, BHOCHTH
KOPPEKTHBBI B [ESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, AAHHBIX, HaHJAEHHBIX
oKOOK, BBIBJICHHBIX TPYAHOCTEH;

OIIEHMBATh COOTBETCTBHE PE3YJbTaTa IENH U YCIOBHUIM, OOBSCHATh MPUUNHBI JOCTIKEHUS
WIM HEJOCTIDKEHHS Pe3yJIbTaTOB JEsTENbHOCTH, HAXOOUTh OLIMOKY, IaBaTb OLIEHKY
nprOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIbTATBI

OcBoenrie y4eOHOro Kypca «Anrebpa M Hayajla MaTEeMaTHYSCKOTO aHalnM3a» Ha ypOBHE
cpemHero oO0Iero o0pa3oBaHUs JOHKHO O00ECIeYMBaTh JOCTMIKCHHE CICAYIONIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsaa v BbIYMCICHUS

OnepupoBaTh TOHSATHAMHU: DPAlMOHANBHOE M JEHCTBUTEIBHOE YHWCIO, OOBIKHOBEHHAs U
JecATUYHAs IpoOb, MPOLICHTHI.

BrimonusaTs apudMeTHuecKre onepaniy ¢ palMOHaTbHBIMU U JICHCTBUTEIBHBIMU YUCIIAMH.

BrimonusaTs npuOIHmKEHHBIE BEIYUCIICHHUS, UCTIONB3YS MPaBHIIa OKPYTIICHHS, AeTaTh MPUKUIKY
U OLIEHKY pe3yJbTaTa BEIYHCICHHA.

OmnepupoBaTh MOHATUSIMH: CTENEHb C LEJNbIM IOKa3aTeleM; CTaHgapTHas ¢opMa 3amucu
JeHCTBUTEIBHOTO YUCIIA, KOPEHb HATYPAIbHOM CTENIEHH; UCIIOJIL30BATh MOIXOAAIIYI0 (hOpMY 3aIllUCH
JICHCTBUTEIBHBIX YMCET [T PELICHHUS MPAKTHICCKUX 3324 U MIPECTaBICHUS TaHHBIX.

OnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC W TaHTCHC MPOU3BOJBLHOTO YIJia; HCIIONB30BATh
3aIUCh MIPOU3BOJIBHOTO yIIa Yepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (PYHKIHH.

YpaBHeHMs1 U HepaBeHCTBA

OmnepupoBaTh MOHATHAMH: TOXKIECTBO, YPaBHEHHE, HEPAaBEHCTBO; LEJIOE, PAaLMOHAIBHOE,
UppanroHaIbHOE yPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHHE;

BrimonuaTs npeoOpazoBaHus TPUTOHOMETPHUUECKUX BBIpaKCHUI u pewarb
TPUTOHOMETPUUECKUE YPAaBHEHUSI.

BrimonusaTs npeoOpa3zoBaHus LETbIX, PAHOHATIBHBIX 1 HPPALMOHAIBHBIX BBIPAKEHUH U peIlaTh
OCHOBHBI€ THIIbI LIEJIBIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUHN U HEPABEHCTB.

[IpuMensTh ypaBHEHHs W HEpaBEHCTBA Ul PELICHUS MaTeMaTHUECKHX 3ajJady W 3a4ad U3
Pa3NUYHbIX 00JacTell HAYKH U pealbHOM KU3HH.

MozenupoBath peajbHble CUTYallud Ha SI3bIKE anreOpbl, COCTaBIIATh BBIPAKEHUS], YPAaBHEHHUS,
HEpaBEHCTBA 110 YCIIOBHIO 33Ja4H, UCCIEA0BATh MOCTPOCHHBIE MOAEIH C MCIIOJIb30BAHMEM ammapara
anreOphl.

DyHKINU U TPpauKU

OnepupoBaTh HNOHATHAMH: (GYHKLUS, crocoObl 3agaHusi (QYHKUUH, 00JacTh ONpelesieHus U
MHO’KECTBO 3HaueHUH (PyHKIUH, rpaduk GyHKIINH, B3aUMHO 00paTHBIEC ()yHKITHH.

OmnepupoBaTh MOHATUSMH: YETHOCTh W HEYETHOCTh (DYHKUMH, HYIH (DYHKUUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Ucnonb3oBaTh rpaduky GyHKUMA 1711 pelIeHns] ypaBHEHHUH.

Crpouts ¥ uMTaTh Tpaduku JTUHEHHOHW (YHKUMHM, KBaApPaTUYHOH (YHKLUWH, CTEHNEHHOU
(DYHKITMH C TEJTBIM TTOKa3aTEeNEM.

Hcnonb3oBath rpaduku GyHKIWH IS MCCIIEIOBaHUS TIPOLIECCOB U 3aBUCHMOCTEH TP pEIICHUH
3aj1a4 U3 JPYruX yueOHBIX IPEJMETOB U PeabHOM KU3HH; BRIPXKATH (POPMYIIaMU 3aBUCHMOCTH MEKITY
BEITMYMHAMH.

Havajna MmaTeMaTH4eCKOro aHaau3a

OnepupoBaTh MOHATHSMH: TIOCIIEIOBATEIBHOCTh, apudMeTHYecKass ¥ TeoMeTpudecKas
MIPOTPECCHH.

OnepupoBaTh MOHATHAMH: OCCKOHEYHO YOBIBAIOIIAs TeOMETpHUYECKas IMPOrpeccHs, cymMma
OCCKOHETHO yOBIBAIOMIEH T€OMETPUICCKON MTPOTPECCHH.

3anaBaTh HOCJIEA0BATEIbHOCTH PA3IMYHBIMK CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIE0BATEILHOCTEH U MPOTPECCUI JJIsl PEIlICHUS] peasIbHBIX 3aJa4
IIPUKJIAHOTO XapaKTepa.



MHokecTBa U JIOTMKA

OnepupoBaTh MOHATHAMHA: MHOKECTBO, OTIEpAITN HaJ MHOXKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN aImapaT IS ONHMCAHUS PeaJbHBIX IPOIECCOB H
SIBIICHUH, TIPY PEIICHUH 33/1a4 U3 IPYTHX YIEOHBIX TPEAMETOB.

OmneprpoBaTh MOHATHUSAMU: OTIPEIEIICHIE, TEOPEMa, CIEICTBHE, TOKA3aTEILCTRO.

11 KJIACC

Yucna v BBIYUCICHUSA

OmnepupoBaTh MOHATUSIMH: HATYypaJbHOE, LIEJIOE YMCIIO; WUCIOJIBb30BaTh INPU3HAKH JEIUMOCTH
LENBIX YUCE, Pa3JI0KEHHE YHCIIa Ha IPOCTBIE MHOXKUTENH JUIA PEIEHU 3a1a4.

OneprpoBaTh NOHATUEM: CTENEHD C PALIHOHAIBHBIM MTOKAa3aTeNEM.

OmnepupoBaTh MOHATUSAMHU: JOTapu(M 4nCIIa, NECITUYHBIE U HATYPajbHbIE JOTapru(MBL.

YpaBHeHus1 U HepaBeHCTBA

[IpumensTh CBOMCTBa CTENEHU Ul MPeoOpa3oBaHUs BHIPAXKEHHH; ONEPUPOBATH MOHATUSIMHU:
[TOKa3aTeNbHOE YPAaBHEHUE W HEPABEHCTBO; PEHIaTh OCHOBHBIC THIIBI MOKA3aTEIBHBIX YPABHEHHU H
HEPaBEHCTB.

BrimonHsaTe  mpeoOpa3oBaHHMS — BBIPRKEHHH, COACPKAIIUX JIOTapu(MBI;  ONEPUPOBATH
MOHATHSIMU:  JIOTapu(MHUUECKOE ypaBHEHHE ¥  HEPaBEHCTBO, pelIaTh OCHOBHBIE  THUIIBI
JorapuPMHUICCKUX YPAaBHEHUH U HEPABEHCTB.

Haxonuts pemenus NpocTeUIuX TPUrOHOMETPHUECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSAMM: CHCT€Ma JIMHEMHBIX YpaBHEHHH M €€ pelleHHe; HCIOIb30BaTh
CUCTEMY JIMHEHHBIX YPaBHEHUM ISl pELUICHUS IPAKTUYECKUX 3a/1a4.

Haxonute pemieHuss npocTEHIIMX CHCTEM M COBOKYIIHOCTEW palMOHAIBHBIX YPaBHEHUU U
HEPABEHCTB.

MogenupoBath pealbHble CUTYallud Ha SI3bIKE aNreOphbl, COCTABIISATH BBIPAKEHHS, YPaBHEHHS,
HEPABEHCTBA M CUCTEMBI 110 YCJIOBHIO 33]1a4H, UCCIEA0BATh IIOCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
amnmapara anreOpsl.

DYHKIHNHU U rPpaUKU

OnepupoBaTh TMOHATHUSMU: TEPHOANYECKass QYHKIHUS, TPOMEKYTKH MOHOTOHHOCTH (YHKITUH,
TOYKM JKCTpeMyMa (yHKIMH, HauOoJiblllee W HaWMEHblee 3HaueHHs (YHKIUH Ha MPOMEKYTKE;
WCTIONB30BaTh WX JJISl HCCIeA0BaHus (DYHKIIMY, 3aJJaHHON TpaduKoMm.

OnepupoBaTh MOHATUSIMU: rpaduKu [I0KAa3aTeJIbHOM, JorapuQpMHIECKOi u
TPUTOHOMETPUYECKUX (YHKINH; H300pakaTh WX Ha KOOPAWHATHOW TIOCKOCTH M MCIOJB30BaTh JJIst
peuIeHusl YypaBHEHUH U HEPABEHCTB.

N3obpakaTh Ha KOOPAMHATHOM IIIOCKOCTH TpadvKu IMHEHHBIX YPaBHEHUH U NCTIOJIB30BaTh UX
JUTS pEILIEHUS] CHCTEMBI IMHEHHBIX YPABHEHUH.

HUcnonb3oBaTth rpaduku QyHKIMNA A HCCIEJOBAaHUS MIPOLECCOB U 3aBUCHMOCTEH M3 IPyrux
y4eOHBIX TUCIUIUINH.

Havana maTemaTH4ecKkoro aHajausa

OnepupoBaTh MOHATUSIMH: HENpepbiBHAs (YHKLMS; MPOM3BOAHAS (DYHKIHMH; HCIIOJIB30BaTh
reoMeTpUUYEeCKHi U QU3NIECKUH CMBICIT TPOU3BOIHOM IS PELICHUS 3a1a4.

Haxonuts npoW3BOAHBIE 53JEMEHTapHBIX (YHKUIUH, BBIYUCIATH NPOU3BOIHBIE CYMMBI,
MPOU3BEIECHUS, YACTHOTO (PYHKIIMH.

Hcnonb30BaTh MPOU3BOAHYIO I UCCIE0BaHUS (PYHKIIMM HA MOHOTOHHOCTH U 3KCTPEMYMBI,
MPUMEHSITh PE3yJbTAaThl UCCIEIOBAHNUS K IIOCTPOCHHIO TPaHKOB.

Hcnonp3oBaTh NpOU3BOAHYIO A HAXOXKJIEHUS HAWIYYILErO PEIIEHUS B MPUKIATHBIX, B TOM
YHUCJIE COLUAIBHO-DKOHOMHUUYECKHX, 3a]a4ax.

OmnepupoBaTh TMOHATUSAMH: TIEpBOOOpa3Has M MHTETpal; MOHUMAThb T'€OMETPUYECKUH U
(u3nUeckuii CMBICT HHTETpaa.



HaxomuTh mepBooOpa3HbIe SIIEMEHTAPHBIX (DYHKIUIA; BBIYUCIATH HHTETpal 1o (Gopmyrie
Hprorona—JleiOHuIA.

Pemare mpukiagHele 3adadd, B TOM YHCJIC COLMAIbHO-D)KOHOMHYECKOrO M (DH3HUECKOro
xapakTepa, CpeCTBaMH MaTeMaTHYCCKOr0 aHaIH3a.

TEMATHYECKOE IIJNTAHUPOBAHMUE

10 KVIACC
Kosm4ecTBo yacos DJIEKTPOHHBIE
Ne (nudposrie)
. HaumeHoBaHuUe pa3aesioB U TeM NPOrpaMMBbI Beero  KP TP obpasoaTemsHbie
pecypchl
1 MHoxecTBa pallMOHAJIBHBIX U ACHCTBUTEIbHBIX 14 1
yrcel. ParoHansHble YpaBHEHHS U HEpaBEHCTBA
5 @Oynaxunn u rpadukn. CTENeHb C HEeTbIM 6
MOKazaTeaeM
3 Apudmernyeckuii KOpeHb N—0W CTEIEeHH. 18 1
HppannoHanbHble ypaBHEHHUS 1 HEPABEHCTBA
4 ®opMyJibl TPUTOHOMETPUU. TpUrOHOMETpUYECKUE 29 1
ypaBHEHHUS
5 ITocnenoBarenbHOCTU U IPOTPECCUU 5
6 HOBToPeHI/Ie, 000011eHIE, CHCTEMATH3AIIHS 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 0
11 KJIACC
No KosanyecTBo yacos DJIeKTPOHHBIE
o/ HaumeHoBaHuUe pa3aes1oB U TeM MPOrpaMMbI (uudposrie)
Bcero KP IIP o0pa3oBaTe/IbHbIE
pecypcsl
CrerneHb ¢ palMOHALHBIM IIOKA3aTelIeM.
1 [NoxazarenpHas ¢pyHKums. [lokazaTensHbIC 12 1
YpaBHEHHS U HEPABEHCTBA
5 Jlorapupmudeckas Gpynkuus. Jlorapupmuieckue 12
YPaBHEHHUS U HEPABEHCTBA
3 Tpuronomerprnueckne GyHKINN U UX TPAPUKH. 9 1
Tpuronomerpruveckre HepaBeHCTBA
4 IIpousBonHas. IIpuMeHnenue npou3BoAHOMN 24 1
5 WuTerpan u ero npuMeHeHN 9
6 Cucrembl ypaBHEHHI 12 1
7 HarypasbHbie U Lielible yrcia 6
3 HOBTOPCHI/IG, 0000111eHIE, CHCTEMATU3ALIHS 18 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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