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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas nmnporpamma  yueOHOro Kypca «Anrebpa U Hauaia
MaTeMaTU4eCKOro aHaiu3a» 0a30BOro ypoBHs i oOywaromuxcs 10 —11
KJIaccOB  pa3paboraHa Ha ocHOBe dDenepaibHOr0  TOCYAAPCTBEHHOIO
00pa3oBaTEILHOTO CTaHJapTa CpeaHero ooOIero oOpa3oBaHUs, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBISIEMBIX K MaTEMaTHYCCKOMY
o0pa3oBaHWI0, W Tpaauluid poccuUickoro oOpa3oBaHus. Peanuzarus
NporpaMMbl  OOCCIICYMBACT  OBJIAJICHUE  KJIFOYCBBIMH  KOMIICTCHITUSMH,
COCTaBJISIFOIIMMH OCHOBY JUISI CAMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayama MaTeMaTHYECKOTO aHAIN3ay SIBISICTCS OJHUM W3
HauOoJiee 3HAYMMBIX B IPOrpamMMe CTapIIeH IIKOJbI, MOCKOJBKY, C OJXHOU
CTOpPOHBI, OH oOecleuynBaeT MHCTPYMEHTAJIbHYIO 0a3y IS HM3YyYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTrOi CTOPOHBI, POPMUPYET JIOTHUECKOE U
abCTpakTHOE MBINUICHHE yYaIlIMXCs Ha YPOBHE, HEOOXOAMMOM IS OCBOCHHUS
KypCcOB MH(OPMATHKHU, OOIIECTBO3HAHUS, MCTOPHUH, CIOBECHOCTH. B pamkax
JaHHOTO Kypca ydalluecs OBJIAJEBAIOT YHHBEPCAIBHBIM SI36IKOM COBPEMEHHOM
HayKH, KOTopas GOpMyJIUPYET CBOHM JOCTHKECHHSI B MATeMaTHIeCKoi hopme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYeCKOTO aHallM3a 3aKJaJIbIBA€T OCHOBY
JUTS YCTICITHOTO OBJIAJICHUSI 3aKOHAMHU (PU3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHS
OCHOBHBIX TEHJCHIIMA JKOHOMHUKH U OOIIECTBEHHOW JKHU3HH, TIO3BOJISET
OPUCHTHPOBATHCS B COBPEMEHHBIX ITUPPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCTIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXE Bpems OBJIajcHHE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTMMH MAaTEMATHUYECKHUMH KOHCTPYKIUSMHU
pa3BHBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHUS, UCTIOIB30BaTh 0000IICHNE W KOHKPETU3AINI0, a0CTparupoBaHue
U aHAIOTHIO, (POPMHUPYET KpeaTHBHOE W KPUTHYECKOE MBINUIeHHe. B xome
M3y4deHHUsS anreOpbl M Hadal MaTeMaTHYEeCKOrOo aHajdu3a B CTapIIel IIKOJIe
ydamgecs TOJNyYaroT HOBBIM  OMBIT  PEIMICHHUS NPHUKIAJAHBIX  3ajad,
CaMOCTOSITEJTLHOTO ~ TOCTPOCHHSI ~ MAaTeMAaTHYECKHX  MOJIENIEH  peajbHBIX
CUTYalluii ¥ UHTEPIPETAINH TOJTYICHHBIX PEIICHUH, 3HAKOMSTCS C TPUMEPAMHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B TPHUPOJE, HAyKe W B HCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMATHICCKUMH OTKPBITHSIMU M X aBTOPAMH.



Kypc obnanaer 3HaUUTENbHBIM BOCIUTATEIBHBIM MOTEHIIUATIOM, KOTOPBII
peanusyeTrcs Kak 4epe3 yueOHbI MaTepua, CiocoOOCTBYIOMUNA (OPMUPOBAHUIO
HAay4YHOTO MHUPOBO33pPEHHUSI, TaK U 4Yepe3 chernuduKy ydeOHON NesaTeNbHOCTH,
TpeOyromieit CaMOCTOSITEILHOCTH, aKKypaTHOCTH, MPOIOHKUTETBLHON
KOHIICHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTar.

B ocnoBe meronuku oOydeHuss ajreOpe M HayajgaM MaTeMaTUYeCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUSI.

Crpyktrypa Kypca «Anrebpa W Hayajga MaTEMAaTHYECKOTO aHAJIN3a»
BKJIFOYAET CJICIYIOIIUE COJAEpKATeIIbHO-MeToAuUeckue JuHuu: «Yucna wu
BBIYHUCIICHUS», «DyHKIIMK U TpadUuKn», «YpaBHEHUs U HEpaBeHCTBay, «Hauana
MaTeMaTHYeCKOTO aHanuza», «MHoXecTBa U Joruka». Bce OCHOBHbIC
COJIEpKaTEIbHO-METOUYECKUE JIMHUU HM3Y4aloTCsl Ha TMPOTSIKEHUH JIBYX JIET
oOydeHus B CTapIleit 1IKOJIE, €CTEeCTBEHHO JOMOJHSS APYT APyra U MOCTEIIEHHO
HACHIIAsICh HOBBIMHM TeMaMu H pasfaenamMu. JlaHHBIM Kypc sBiseTcCs
WHTETPATUBHBIM, TOCKOJIBKY OOBEAWHSECT B ceOe cojepKaHUE HECKOIbKUX
MaTeMaTHYEeCKUX JUCIMIUIMH: ajiredpa, TPUTOHOMETPHUS, MaTeMaTHUYeCKU
aHaju3, Teopusi MHOKECTB U Ap. [lo Mepe Toro kak yvamuecs: OBIaJEBaIOT BCE
Oonee MIMPOKUM MaTeMaTHUYECKUM afmapaToM, Yy HHUX TIOCIEJ0BaTEeIbHO
dbopMUpyeTCsI U COBEPUICHCTBYETCSI YMEHUE CTPOUTh MaTEMAaTUUYECKYIO MOJIEIh
peaNbHON CHUTyalluM, TIPUMEHSTh 3HaHUS, MOJy4YeHHBbIE B Kypce «Anrebpa u
Hayajla MaTE€MAaTHYEeCKOTrO aHalih3a», JUIsl PEIIEHUsT  CaMOCTOSATEIbHO
chOpMyIHMpPOBAaHHOW MaTEMaTUYECKOW 3ajayl, a 3aTeM HWHTEepPIPETUPOBATH
MOJIYYEHHBIN PE3YIIbTAT.

ConepxartenbHo-MeTOAMYECKass JIMHUS  «YUucna W BBIYHCICHUS»
3aBepiaeT (OpPMUPOBAHHWE HABBIKOB MCIIOJIB30BAHMS JCHUCTBUTEIBHBIX UYUCE,
KOTOpoe OBUI0O HAa4YaTO B OCHOBHOW mikojie. B crapmield mkone ocoboe
BHUMAaHHE yAeNIieTcs (POPMUPOBAHUIO MPOUYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOMMX B  ce0s  HMCHONB30BaHHWE  PAa3IMYHBIX  (OpM  3amucH
JNEUCTBUTEIIBHOTO YUCJIA, YMEHUE PALIMOHAJIBHO BBIMOJIHATH ACHCTBHS C HUMH,
JienaTh MPUKUIKY, OLICGHUBATh pe3yibTaT. OOydarommuecs: MoaydaroT HABBIKA
NPUONMMKEHHBIX ~ BBIUMCICHHWM,  BBITIOJHCHHWS  JACHCTBHM C  YHCIIAMH,
3aMMCaHHBIMA B CTaHAAPTHOW (opme, HCMONh30BaHUA MaTEeMaTHYECKUX
KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BBIPAKEHUU.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANN3YETCS HA MPOTIKEHUU BCETO
o0y4yeHuss B cTapuied IIKoJie, MOCKOJbKY B KaXJIOM pasfeie MporpaMmMbl
MPEAYyCMOTPEHO  PEIIeHHWE  COOTBETCTBYIOIIMX  3anad.  OOyuaroniuecs



OBJIQJICBAIOT PA3JUYHBIMU METOJIaMH PEIICHUsl IEJIbIX, pPaluOHAJIbHBIX,
UppAIMOHAIBHBIX, MTOKA3aTEIBHBIX, JTOTApUPMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUM, HEPABEHCTB U X cucTeM. [loydeHHbIE YMEHUS UCTIONIB3YIOTCS TIPU
uccinenoBaHud (QYHKIUN C MOMOIIBIO MPOU3BOJHON, PEUICHUM MPUKIATHBIX
3a/lad W 3a7a4 Ha HaXO0XJEHHWE HAMOOJBIIUX WM HAUMEHBIIUX 3HAYCHUU
dbynkuun. JlaHHas cojaepkaTelibHas JIMHUSA BKJIIOYaeT B cels  Takke
dbopMupoBaHue yMEHUN BBITOJHATH pacuy€Thl 1O GopmyrnaMm, mpeoOpa3oBaHuUs
IEeIbIX,  palUOHAJIBHBIX,  HUPPAIMOHAIBHBIX U  TPUTOHOMETPUUYECKHUX
BBIPDOKCHUH, a TaKXKe BBIPAKEHUM, COJEpkKAIIUX CTENEHH U JOoTapu(MBI.
brnaromapst uzydenuto anreOpanyeckoro marepuaia MPOUCXOIUT JajbHEenIee
pa3BUTHE aJNTOPUTMUYECKOTO U  aOCTPAKTHOTO MBIIUICHUS  yYalluXxcs,
(bopMUPYIOTCS HABBIKK JEYKTUBHBIX PACCYXKJIECHUM, pabOThl C CUMBOJILHBIMHU
dbopmamu, npeICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PABEHCTB
U HepaBeHCTB. AnreOpa npeiaraet 3¢ (HeKTUBHbIC HHCTPYMEHTHI JJIsI PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33J1ay, HATVBSIIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTHU KakK sSI3bIKa HAYKH.

ConepxatenpHo-MeTOAMYeCKass JUHUS «DyHKIUU W Tpaduku» TECHO
NEpEIUIeTaeTCd C JIPYTMMHU JUHUSIMUA Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIIE
3a4a€T TIOCIEIOBATEIbHOCTh H3y4YeHUs] MaTrepuania. VM3ydeHue CTENEeHHOM,
MOKa3aTeIbHOM, JOTapu(PMUYECKOM U TPUTOHOMETPUYECKHX (YHKIMH, HX
CBOMCTB U TpapKOB, UCIIOIB30BaHUE (PYHKIIMM JJIs1 PEIICHHS 3a7a4 U3 JIPYTrux
y4eOHBIX MIPEAMETOB U PEeaIbHON JKM3HU TECHO CBA3aHO KaK ¢ MaTEMaTUUYECKUM
aHaJM30M, TaK W C pelIeHHeM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OoJbIIOE
BHUMaHUE yAelseTcs (QOpMHPOBAHUIO YMEHHS BbIpaxaTb (GopMmyaaMu
3aBUCUMOCTH MEXJY Pa3JUYHbBIMU BEJIMYMHAMM, HCCIICJAOBATH TMOJYYCHHBIC
byHKIIMK, CTpOUTh uUX Tpaduku. Marepuan 3TOH COAEpKATEIbHOW JUHUU
HalleJIeH Ha pa3BUTHE YMEHUHW M HABBIKOB, ITO3BOJIAIONIUX BBIPAXKATh
3aBUCUMOCTH MEXAYy BEIMUYMHAMU B pa3InyHON (opMe: aHaTUTUIECKOM,
rpa¢uyeckoi M CIOBECHOW. Ero m3ydyeHue cmocoOCTBYeT pPa3BHTHIO
ANTOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIHNH,
HCMOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas 1uHUA «Hauana maTeMaTnueckoro aHajan3a MO3BOJISIET
CYIIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK U MPUKIAJTHBIX
3a/a4, JOCTYNHBIX OOYYaloIIMMCSl, Y KOTOPBIX TMOSIBISIETCA BO3MOXKHOCTD
UCCIIEIOBAaTh U CTPOUTH TpaduKu (PYyHKUHM, ONpenensiTh WX HAuOOJbIINE U
HaUMEHbBIINE 3HAYCHHUS], BRIUUCIATH IUIOMIAAu GUryp U oObEMBI TE, HAXOIUTh



CKOPOCTH U YCKOpPEHUSs mporieccoB. JlaHHas copeprkaTebHAas THHHS OTKPHIBACT
HOBBIC BO3MOXXHOCTH TIOCTPOCHHS MAaTEMaTHYEeCKHMX MOJEICH peallbHBIX
CUTYyalluid, HaXOXKJICHUS HAWIYYIIET0 PEIICHUS B MPHUKIAJTHBIX, B TOM YHCIIC
COIMAJTEHO-DKOHOMHYECKUX, 3a/1ayax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTO  aHajgu3a  CIIOCOOCTBYEeT  Pa3BUTHIO  aOCTPaKTHOTO,
(OopMaTbHO-JIOTHYECKOT'0 U KPEaTUBHOTO MBIILICHUS, ()OPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH B Hayke, TEXHUKE W
uckycctBe. OOyuaromuyecs y3HaIOT O BBIJAIONIUXCS pe3ybTaTaX, MOJTYyYECHHBIX
B XOJIC pa3BUTHS MaTEMAaTHUKH KaK HAYKH, U UX aBTOPaXx.

CopepxarenpbHO-METOAMYECKass JIMHUA «MHOXKECTBA W JIOTHKa» B
OCHOBHOM  TIOCBSIIIICHA  JJIEMEHTaAM  TEOPHMH  MHOXECTB.  TeopeTHuko-
MHOXKECTBCHHBIC IPEJCTABJICHUS IPOHMU3BIBAIOT BECh KYypC IIKOJBHOU
MaTEMaTUKHA M TpeJIaraloT Haubosee YHUBEPCATbHBIA S3bIK, O0OBEIUHSIIONIUN
BCE pas3leibl MaTeMaTUKH W €€ TPUIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIC
MaTEMaTUYECKUE JUCHUILIMHBI B eauHOoe Iejoe. IloaTomMy BakHO JaTh
BO3MOXXHOCTh  IIIKOJIBHUKY TIOHMMAaTh TCOPETUKO-MHOMXCECTBEHHBIN  S3BIK
COBPEMEHHOW MaTEeMaTUKH M HCIOJIb30BaTh €ro [JIsl BBIPAXKEHUS CBOUX
MBICJIEH.

B kypce «AnreOpa u Hayaia MaTEMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI MAaTEMAaTHYECKOTO MOJIETMPOBAHMS, KOTOPHIE IPU3BAHBI
chOopMHpOBaTH HABBIKM  TOCTPOEHHUS  MOJIeNIE  peaNbHbIX  CHUTYallHi,
UCCIIEIOBAHUs OTUX MOJENel C TMOMOIIbI0 ammapara aiareopsl U
MaTEMaTUYECKOTO aHAIM3a U MHTEPIPETAIINH TIOTyYEHHBIX pe3yabTaToB. Takue
3a/laHus BIUIETEHBl B KaXAbIH M3 pa3lieJIOB IPOrPaMMbl, IMOCKOJIBKY BECh
MaTepHall Kypca IMUPOKO UCTIONb3yeTCs I PelleHUs MPUKIaIHbIX 3a1a4. [lpu
pEIICHUH  pEalbHBIX  MPAKTUYECKUX  3aj]ad  ydalluecs  Pa3BUBAIOT
HaOJIIOIATeIbHOCTh, YMEHUE HAXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJIOTHIO, 0000maTh U  KOHKPETHU3UPOBATH MPOOIIEMY.
HlesiTenbHOCTh TIO (POPMUPOBAHHMIO HABHIKOB PEIICHUS MPHUKIAAHBIX 3a7a4
OpraHu3yeTcsi B MpoIlecCe M3y4YeHHUs BCEX TeM Kypca «Anredpa W Havana
MaTEeMaTHYECKOTO aHATH3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM muiaHe Ha M3ydeHHE Kypca anreOpbl W Hadal MaTEeMaTHYECKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henelnto B 10 kinacce u 3 yaca
B Heaemto B 11 kiacce, Bcero 3a iBa rojga o0ydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia 1 BbIYMCICHUS

Panmonanbhbie uncna. OObBIKHOBEHHBIE U IECATUYHBIC IPOOU, TPOLICHTHI,
OECKOHEUHbIE NEpPUOJUYECKHUE JpoOu. ApuMeTHUYecKHue omepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIaMM, MpeoOpa3oBaHHUSl  YUCJIOBBIX  BBIPAKCHHIA.
[Ipumenenue napoOelt M MPONEHTOB ISl PEIICHUS NPUKIAAHBIX 3ajad U3
PAa3JIMYHBIX OTPACIIEU 3HAHUN U PEAIbHOU KU3HMU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlMOHAIBHBIE YHCIHA.
ApudmeTndyeckue omnepanuu C JIeUCTBUTENIbHBIMU yuciaamMu. [IpubmmkéHHbIC
BBIYMCIICHUS, TpaBUja OKPYIJCHUS, TMPUKUJKA U OIEHKAa pe3yJibTaTa
BBIYHCIICHHM.

Crenmenp ¢ uensiM mnokazarenem. CrangaptHas @opma  3amucu
JEeUCTBUTENIPHOTO 4YHcia. Vcmonb3oBaHuEe MOAXOAAIEeH (GOpMBI  3alUCH
JNEUCTBUTENIBHBIX YUCEI JJIsi PEUICHUS] MPAKTUYECKUX 3a]ady U MPECTABICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypajdbHOW  cTemeHu. JleWicTBus ¢
apu(pMETUIECKUMHU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CuHyc, KOCMHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC, apKTaHT'€HC YHCJIOBOT0 apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa30oBaHUSI.

[IpeoOpa3zoBanue  TPUTOHOMETPUYECKUX  BbIpakeHuil.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Metox HHTEPBAJIOB.

Peuienune nensix u ApoOHO-pAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX ypaBHEHU M.

[IpuMmeHeHne ypaBHEHWH M HEPABEHCTB K PEUICHHI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 33724 U3 Pa3IMuHbIX 00J1acTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

OyHkIms, cnocoObl 3amaHus ¢GyHKuu. ['paduk ¢yHkuu. BzanmuO
oOpatHble (PyHKIUY.



O6macTp onpeneneHuss 1 MHOXKECTBO 3HaUeHU QyHkiuu. Hynu ¢pyHkumu.
[IpoMesxyTkH 3HAKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKLUH.

CreneHHas (pyHKIUS ¢ HATYPAJIbHBIM U LEJbIM NoKa3zareneM. E€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduK KOpHsS N-0M CTENEHHU.

Tpuronomerpuyeckass OKpYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIUN YKCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHaJIM3a

[locnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHUsl  [OCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas U TeOMETpUYECKas  MPOrpeccud.  beckoHeyHo
yObIBaromas reomerpuueckas nporpeccus. Cymma OecKOHEUHO YObIBarOIIEH
reOMETPUUECKON nporpeccuu. Popmyiia CIOKHBIX TPOLEHTOB. Mcnonp30Banne
IPOTPECCUU JJISl PELIEHUS PEAIbHBIX 3a7a4 MPHUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHOk€eCcTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammsl Ditiiepa—BeHHa.
[IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO armapara JJisl ONMUCAaHUsl pEeaIbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 IPYIHX YUYEOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIJACC

Yucia 1 BHIYUCICHUA

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH UEIbIX YUCET.

CteneHb ¢ palMoOHaJIbHBIM TTOKa3aTeraeM. CBOMCTBA CTEIECHM.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaIbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHre BEIPAXKEHUI, COACPIKAIINX JOTAPHUPMBI.

[IpeoGpa3oBanre BBIpAKECHHM, COIEP)KAIIUX CTETICHH C palliOHAIBHBIM
[IOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS M1 HEPABEHCTBA.

Jlorapudmudeckne ypaBHEHHUS U HEPABEHCTBA.

Cuctembl JHMHEWHBIX ypaBHeHUW. PelleHnwe mnOpuUKIaAHBIX 3aaad ¢
MMOMOIIBI0 CHCTEMBI JUHEUHBIX YPaBHECHHM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHUI 1 HEPABEHCTB.



IIpumeHeHne  ypaBHEHHM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3a7a4 M3 pa3jIMuHbIX 00JIacTell HayKu U peanbHOU
KU3HHU.

DYyHKIUHN U TPaPUKHU

Oyukiusa. Ilepuoguueckue ¢Gynkuuu. I[IpoMeXyTKM MOHOTOHHOCTHU
dbyHkuu. MakcuMyMbl 1 MUHUMYMBI GyHKIIMU. Hanbombiiiee 1 HauMeHbIIIEe
3HaueHue PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapudpmMuyeckast PyHKIUU, UX CBOMCTBA U Ipaduku.

Ucnonb3oBanue rpadukoB (QYHKIUN A pelIeHus ypaBHEHUH U
JIMHEWHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKUMA [JIs UCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOPbhIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYIHX Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBuble hyHKIMKA. MeTo1 HHTEPBAIOB JIJIsl PEIICHNS HEPABEHCTB.

[IpousBonnas ¢yukmuu. ['eomeTpuueckuidi ©  (PU3MUECKUN  CMBICT
IIPOM3BOIHOM.

[IpousBoanbie  snemMeHTapHbIX  GyHKUMA. DOpMysnbl  HaXOXKIEHUSA
IPOU3BOJIHON CyMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpumeneHnue npou3BOIHON K HCCleqOBaHUIO0 (YHKIMNA HA MOHOTOHHOCTD
U DJKCcTpeMyMbl. HaxoxjaeHue HaumOONBIIETO W HAWMEHBIIEr0 3HAYCHUS
GbyHKIMHM Ha OTpE3Ke.

[IpyuMmeHeHre NPOU3BOMHOM I HAXOXKIACHHS HAWJIYUIIEero PEIICHUs B
NPUKIAJHBIX 3aJayax, Ui OIPENENICHUs CKOPOCTH IPOLEcca, 3aJaHHOIO
dbopMmyoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WNurerpan, ero reoMeTpudeckuil W (QU3NYECKUN CMBICT. Bopramcienue
uHTerpaia no popmyne Hetorona—Jleiiouuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO O0ECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAaHero oOImero oOpa3oBaHUsl CIEAYIOIINX
JUYHOCTHBIX,  METANmpeJAMETHBIX HM  TNPEAMETHBIX  00pa30BaTEIBHBIX
pE3yJIbTATOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHSI TPOTPaMMbl Y4eOHOTO TMpeamera
«MaremaTuKa» XapakTepHU3yrOTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKON TO3UIIMK  OOydarolierocs Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKIaHCKOTro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C
uX (QYHKIIMSIMU U HA3HAYCHHUEM.

[TaTpuoTnyeckoe BoCIUTaHUE:

c(OPMHUPOBAHHOCTBIO ~ POCCUHCKOW  TPaXKTAHCKOM  MJIEHTUYHOCTH,
YBaYKEHHUS K MPOILIOMY U HACTOSLIEMY POCCUMCKON MaTEMAaTUKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTH)KECHHSIM POCCUUCKHMX MAaTEMaTHKOB W POCCHMCKOMN
MAaTE€MAaTHYECKON IIKOJIbI, K MCIOJIb30BAHUID 3TUX JOCTH)KEHUH B JIPYTHX
HayKaX, TEXHOJOTUIX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUSA,
CBSI3aHHOTO C NPAKTHYECKUM IPUMEHEHUEM JIOCTH)KCHUW HAyKH U
NEATENBHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOEHHUE
YCTOMYHBOTO OyAyIIEro.

DCTeTUYeCKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHUEM K MUPY, BKIIHOUYasl 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pelIeHui, pPacCyXJICHUM;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKUM  acCleKTaM pAa3jJW4yHbIX BHUJIOB
HCKYCCTBa.

®uU3NYECKOE BOCIIUTAHUE:



c(OpPMHPOBAHHOCTHIO YMEHHUS NPUMEHSITh MaTeMaTHYECKHE 3HaHUS B
MHTEpEcax 3J0pOBOTO M 0Oe3omacHoro oOpa3za KU3HHU, OTBETCTBEHHOIO
OTHOLIEHUS] K CBOEMY 3/I0POBbIO (370pOBOE MHTAaHHUE, COATAHCHPOBAHHBIM
PEXUM 3aHATUNA U OTAbIXA, pETyJsipHas PpU3nyeckas akTUBHOCTH); (GU3HMUECKOrO
COBEPIIEHCTBOBAHUA, npu 3aHSTHSIX CIIOPTUBHO-03/I0POBUTEIBHOM
JESITEIbHOCTHIO.

TpynoBoe BOCIIUTaHUE:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaMm  NpPodecCUOHANBHOW  NI€SITENbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ MPUIOKEHUSIMU, YMEHUEM COBEPIIATH OCO3HAHHBIN BBHIOOP
Oynyueid npodeccud M pPearn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTUYECKOMY OOpa30BaHUIO MU
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a7]a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOrMYecKOoe BOCIIUTaHHE:!

c(OpPMHUPOBAHHOCTBIO IKOJIOTMYECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMATIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHME NPUPOJHOM U
COLIMANBbHON Cpe/bl, OCO3HAHHWEM TIJ00AJBHOIO XapakTepa HKOJOTHYECKUX
npobsieM; OpueHTaluMed Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAaHUW Ui
pelieHus 3a1a4d B 00JIacTU OKpYXarolle cpefibl, MIaHUPOBaHUS MOCTYIKOB U
OLIEHKH UX BO3MOXHBIX IOCJIEICTBUH AJISl OKPYKAIOIIEH Cpeibl.

[leHHOCTH HAYYHOT'O TO3HAHMSL:

c(OpMUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKM U OOIIECTBEHHOM MPAKTHKH,
NOHUMaHUEM MaTEeMAaTUYECKON HayKH KakK cpepbl UeI0BEUECKOM 1eATeIbHOCTH,
3TaloB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTUS LMBUJIM3ALMH; OBJIAaJCHUEM
A3BIKOM MAaTEMAaTHUKUA W MATEMATHYECKOW KYyJbTYpOH KaK CPEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYUIECTBJIATH IPOEKTHYKD H  HMCCIEIO0BATEIBbCKYIO
NEeATENbHOCTh NHAUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI YI€OHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMY, YHUBEPCATbHLIMU Pe2YTAMUBHBIMU OeUCBUAMU.



1)  Vuueepcanvuvie no3znasamenvHvle Oeticmsus,  00ecneuU8arOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yYaowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYHCAlouje2o  Mupd, NpuMeHeHue  J02U4ecKux,
UCCIe008amenbCKUxX onepayuli, yMeHul pabomams ¢ ungopmayuets).

ba3oBeble sloruueckue 1enCTBuUs:

e BBISBIATH u XapaKTepHU30BaTh CYIIIECTBCHHBIE MIPU3HAKA
MaTEMaTHICCKUX OOBEKTOB, MIOHATHIA, OTHOIIEHUH MEXIY TOHATHIMU;
dbopMyTHpoBaThH OTIpE/ICIICHHSI MOHSTHH; YCTaHABJIMBATh
CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JIJII 000OIICHUS
Y CPaBHCHMS, KPUTEPUU TTPOBOJIUMOTO aHAIN3a;

e BOCIPUHUMATh, (OPMYIMPOBATH W TPEOOPA30BHIBATH CYKJICHHUS:
YTBEPJUTEIbHBIC U OTPHIIATEIbHBIC, €AUHUYHBIC, YAaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIABIATH MAaTEMaTHYSCKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M W
NpPOTUBOpeUHsT B (pakTax, JaHHBIX, HAOIIOJACHHUSAX W YTBEPKICHUSAX;
npeajaratb  KPUTEPUH  JUISL  BBIABICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTHUKHU, JAEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTeMaTUYECKHUX
yTBEpKJIeHUH  (mpsMble W OT  NPOTHUBHOTO),  BBICTpauBaTh
aprymMeHTaIuIo, OPUBOJIUTh  TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH CIMOCOO pelIeHus yuyeOHOH 3ajaun (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUs, BbIOMpaTh Haubosee MOAXONAIUNA C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccne0BaTENBCKUE IEUCTBUS:

e WCIIOJIb30BaTh  BOMPOCHl KaK  HCCJIEAOBATEICKHA  HWHCTPYMEHT
no3HaHus; GOPMYIMPOBATh BOMPOCH], (HUKCUPYIOIINE MPOTHBOPEUHE,
npo0sieMy, yCTaHaBIMBATh HICKOMOE M JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHHUE;

e TMPOBOJUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT,
UCCJIEIOBAaHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;



CaMOCTOSITEIbHO  (OpPMYyIUpPOBAaTH O00O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAONIOACHMS, MCCIEIOBAaHUSA, OLICHUBATh
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IICHUH;
IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTaTh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Paborta ¢ nundopmanmeii:

BBISBJIATH A€(PUUIUTH MHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh HMHGOpPMAIMI0 U3 HCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATb, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOpPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeiCcTaBICHNUS;
CTPYKTYpHpOBaTh HH(MOpMaIUIO, MPEACTABIAThL €€ B Pa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUIECKU;

OLICHMBATh  HAA&KHOCTH  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom

ChOPMUPOBAHHOCIL COYUATBHBIX HABLIKOE 00YUAIOUUXCHL.
OoOuieHue:

BOCIPUHMMATh W (OPMYJIMPOBATh CYXJICHHS B COOTBETCTBHH C
YCIIOBUSMH M IEJISIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M IMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS TI0 XOAY PEIICHHS 3a/Jadyd, KOMMCHTHPOBATH IOJYYCHHBIN
pe3yIIbTaT;

B X0Je OOCYXKICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOu
TEMBI, TPOOJIEMBI, pelIacMOl 3a/aud, BbICKA3bIBATh HJICH, HAIICIICHHBIC
Ha TIOMCK PEIICHHUS; COIOCTABISATh CBOM CYXKACHHUS C CYXICHHSIMU
JIPYTUX YYaCTHUKOB JHajiora, oOHApY)KMBaTh pa3iidue M CXOJICTBO
MO3UIINKA; B KOPPEKTHOH ¢dopme (OpPMYyIHpOBAaTh Pa3HOTJIACHS, CBOH
BO3PAKCHHUSI;

NPEACTaBIATh  pE3yJbTaThl  pelIeHHUs  3aJadd, OSKCIEePUMEHTA,
UCCIICIOBAHUSA, TPOEKTa; CaMOCTOSTENBHO  BbIOWpaTh  Qopmar
BBICTYIUICHUSI C yYE€TOM 3aJlad  TPE3CHTAllMM W OCOOCHHOCTEH
ayJIATOPHHU.

CoTpyaHUYECTBO:

MOHMUMAaTh W  MCIOJb30BaTh  NPEHMMYIIECTBA  KOMAaHAHOM U
WHJMBUAYalbHOW pabOThl MPU pPELICHUH Y4eOHBIX 3ajJa4; NPUHUMATb



LeJdb COBMECTHOM  JI€ATENbHOCTH, IUJIJAHUPOBATH  OPraHU3ALMIO
COBMECTHOW pPabOThI, pacnpeneisTh BUAbl pabOT, AOroBapHBaThCH,
o0cyxaaTh TMpolecc U pe3ylbrar paldoThl; 00001IaTh MHEHUS
HECKOJBbKUX JIOJICH;

e yYacTBOBAaTh B TPYNNoOBbIX (opMmax paboTsl (00CYyx)IeHUs, OOMEH
MHEHHM, «MO3rOBBIE€ IITYPMbD» U WHBIC), BBIIOIHATH CBOIO 4YacTb
paboThl M KOOPJAUMHUPOBATH CBOM JEUCTBHS C JPYTMMH YJ€HAMU
KOMAaH/Ibl; OLEHWBATh KAue€CTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

3)  Vuueepcanvnvie  pezyniamuenvle  Oeticméusi,  0Oecnedusaon

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranuzanus:

COCTaBIIATh IUJIaH, QITOPUTM pEIIEHUs 3a/Jaud, BBIOMpPATh Croco0
pelIeHusl ¢ y4€TOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUpPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOWU
uH(OpMAaIIIH.

CaMOKOHTpOJIb:

e BIAJCTh HaBbIKAMU TI03HABATEIBHOW pedIeKCHUH KaK OCO3HAHUSA
COBEpIIAEMbIX  JIEWCTBUM M  MBICIUTEIBHBIX  MPOIIECCOB,  HX
pE3yNbTATOB; BJIAAETh CIOCOOAMH CaMOMPOBEPKH, CAaMOKOHTPOJIA
npolecca U pe3ysibTaTa pelleHrs MaTeMaTuiecKon 3a/1auu;

e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH pPEIICHUU
3a/lauyd, BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENICTB,  JIAHHBIX,  HAWJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYJAHOCTEN;

e OILICHHWBAaTh COOTBETCTBUE pE3yJbTaTa L€ U YCIOBHUSIM, OOBICHSITH
IPUYHHBI JOCTUKEHHS WU HEIOCTUKEHUS PE3YIbTATOB JEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue ydeOHOro Kypca «Anrebpa W Hadajga MaTeMaTUYECKOTO
aHanmM3a» Ha YpPOBHE CpemHero odmiero oOpa3oBaHUs JOHKHO O0ECredrBaTh
JOCTIKEHUE CIENYIONUX MPEeIMETHBIX 00pa30BaTEebHBIX PE3YIbTATOB:

10 KVIACC



Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATUAMHU: PALMOHAIBHOE U JEUCTBUTEIBHOE YHCIO,
OOBIKHOBEHHAs U JIeCATUYHAS APOOb, IPOLEHTHI.

Boinonusate  apudmervueckue — omepalud ¢ palMOHAJIBHBIMU U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoinonusaTe  npuOAMKEHHBIE — BBIUMCICHUS,  UCIOJB3YS — IIpaBuja
OKpYTJICHUS, JI€JIaTh TPUKUAKY U OLICHKY PE3yJIbTaTa BRIYMCICHUM.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHJIapTHAs
dopMa 3anmucu JEHCTBUTENBHOTO YHCIA, KOPEHb HATYpajbHON CTENeHHU;
UCIIOJIB30BaTh MOJIXOMSIIYI0 (OpMYy 3amuch JEHCTBUTENBHBIX YHCEN IS
pellIeHUs MPAKTUYECKUX 3a7]a4 U MPEJICTABICHUS JaHHbIX.

OnepupoBaTh MOHATHUSIMHU: CUHYC, KOCHHYC M TaHT€HC HPOU3BOJILHOTO
yria; HCIOJb30BaTh 3alKCh MPOU3BOJBHOIO yrjia dYepe3 oOpaTHbIe
TPUTOHOMETpUYECKUE (HYHKITUH.

YpaBHeHUsS ¥ HEPABEHCTBA

OnepupoBaTh MOHATHIMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LEJIOE,
palrOHaJIBHOE, MppAIMOHAIBHOE YpaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BrimonHaThs npeobpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelliaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrimonHATh peoOpa3oBaHus LEIbIX, PAIIMOHATBHBIX U UPPAIIMOHATBHBIX
BBIDA)KEHUM W pellaTb OCHOBHBIE THIIBI LEJIBIX, pAalMOHAIBHBIX U
UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS M HEPABEHCTBA MJI PELICHHUS MAaTeMaTHYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTel HAyKU U PeaIbHOM KU3HH.

MopenupoBaTh peanbHbIE CHUTYalldd Ha S3BIKE aureOpbhl, COCTaBIATH
BBIpa)KEHUSI, ypPaBHEHHUs, HEPABEHCTBA [0 YCJIOBUIO 3aJayM, HCCIEI0BATh
MMOCTPOCHHBIE MOJIEIIH C MCIIOJIB30BAaHUEM arlapaTa aireopshl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TOHATUSMU: (DYHKIHSA, CmOCOOBl 3amaHus (HyHKINH,
00JacTh OMpEeNeNICHUsI U MHOYKECTBO 3Haue€HWUW (QyHKIWHU, Tpaduk (YHKIIHH,
B3aUMHO 0OpaTHBIC (DYHKIIUH.

OnepupoBaTh TOHIATHSIMHU: UYETHOCTh M HEYETHOCTH (GYHKIHMH, HYIH
(GYHKITUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonw3oBaTh rpaduku GyHKIMN AJIs1 pelICHHUs] YPaBHEHUH.



Crpoutrb u uuTaTh TIpaduUKK JHUHEHHOW (YHKUMUH, KBAJPATUYHOU
(yHKUIMHU, CTENEHHOW (DYHKIIUU C LIEJIBIM NTOKA3aTeJIEM.

Ucnonw3oBath rpaduku (GyHKIUNH I8 UCCIETOBAaHUS TMPOLIECCOB U
3aBUCUMOCTEH MpU PELICHUHN 3aJ1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U peabHON
KU3HM; BIpakaTh (hOPMYyJIaMU 3aBUCUMOCTU MEX1y BETUUNHAMH.

HayvaJyia MaTeMaTH4Y€CKOI0 aHAJIU3A

OnepupoBaTh NOHSATUSAMHU: TIOCJIENOBATEIBHOCTh, apudmeTnyeckas Hu
reoMeTpUuUecKasi IporpecCcumu.

OnepupoBaTh TMOHATUSIMU: OECKOHEUHO YOBIBaIOIas TreoMeTpruYecKas
mporpeccus, cyMMa 0€CKOHEYHO YOBIBAIOIIIEH T€OMETPUUECKON MPOrPEeCCUu.

3aiaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp3oBaTh CBOWCTBA TMOCJIEIOBATEIIBHOCTEM W MPOTPECCUUA IS
pelIeHus pealibHbIX 3a7a4 MPUKIaJHOTO XapaKTepa.

MHoxkecTBa M JIOTHUKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEpAllUM HAJL MHOKECTBAMMU.

Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jjisl  ONMMCaHUS
peaNbHBIX MPOIIECCOB U SIBICHUM, MPU pPEUICHUH 3a7ad U3 APYTUX YUEOHBIX
IPEAMETOB.

OnepupoBaTh  NOHATHSAMHU:  ONpENEIEHUE, TeOopema,  CJIEACTBUE,
JI0Ka3aTeNbCTBO.

11 KIJACC

Yucia 1 BIYUCICHUA

OnepupoBaTh MNOHATUSAMH: HATypajbHOE, LEIOE YHUCIO; HUCIOIb30BaTh
OPU3HAKK JICIMMOCTH LIEJIBIX YHCEJN, pPAa3jJ0oKEeHUE Yuciia Ha IPOCThIe
MHOKHUTENH ISl PELICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OmnepupoBaTh MOHATHIMU: JTOTapudM YHCIIa, TECATUYHBIE U HATYPAIbHbBIE
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumensaTs CBOWCTBA CTEMEHW IS MPeoOpa3OBaHMs BBIPAKEHUIA;
ONEPUPOBATH MOHATHUIMU: MOKA3aTEIbHOEC YPAaBHEHUE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.

BoinonHsATh npeoOpa3oBaHMsl BBIPAKEHHUH, COAEpPNKALUIUX JIOTapU(PMBI;
ONEPUPOBATH MOHATUSIMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.



HaxonuTe pemenus mpocTeNIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMM: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PEILICHHUE;
WCIIOb30BaTh CHCTEMY JIMHEWHBIX YPaBHEHUM I PEIICHUS NPAKTUYECKHUX
3a7ay.

Haxonute  pemieHuss  IPOCTEHMINMX  CUCTEM M COBOKYIIHOCTEH
palMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

MopaenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDA)KCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMbl [0 YCIOBHIO 3a/1a4H,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh TNOHATUSAMHU: TNepUOAUYECcKas (DPYHKUIMS, MPOMEXYTKH
MOHOTOHHOCTH (QYHKLIMH, TOYKH IKCTpeMyma (QyHKIMH, HaumOoJbliee U
HauMEHbIIIee 3HAYCHHUS (PYHKIUMU Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus pyHKIMH, 3aJaHHON IpauKOM.

OnepupoBaTh NOHATUIMU: TpadUKHU MOKA3ATEIBHOM, JOrapupMUIECKON U
TPUTOHOMETpUYECKUX (QYHKUIUN; U300pakaTh UX HA KOOPAMHATHON TMIOCKOCTH
Y UCIIOJIB30BATh I PELICHNs YPAaBHEHUN U HEPABEHCTB.

N300paxxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JIMHEWHBIX
YPaBHEHUU U UCIOJIB30BATh UX JUIS PEILIEHUSA CUCTEMbI IUHEUHBIX YPABHEHUN.

Hcnonp3zoBaTh rpapuku (yHKIUH [0 MCCIEAOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh MOHATUSAMHU: HeOpepbiBHas  (QYHKIMS; IPOU3BOAHAS
(GYHKIMM; UCTIOJIB30BATh TEOMETPUICCKUA U (DU3NIECKHUI CMBICI TTPOU3BOTHOM
IUISL PEIICHUS 3a1a4.

Haxonuth  mpou3BOAHBIE  BJIEMEHTapHbIX  (PYHKUMH,  BBIYHUCIATH
MIPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh  MPOU3BOAHYIO JUIsl  UCCleNOBaHWs  (QYHKIMU  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATb pE3yJbTaThl HCCICIOBAHUA K
MOCTPOEHUIO TPAPUKOB.

Hcnonp30BaTh NMPOM3BOMHYIO JUIsI HAXOXKACHUS HAWIY4YUIErO PELICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATHSAMHU: NEpPBOOOpa3Has W MHTErpay; IOHUMATh
reOMETPUIECCKUH U (U3UUECKUIN CMBICI HHTErpaa.

Haxoaute mnepBooOpa3Hble  3JIEMEHTAPHBIX  (DYHKIMI;  BBIYHUCIATH
unrerpan no gpopmysne Hetotona—Jleitonuna.



Pewmate npuknagHbie 3ajaui, B TOM YHCIIE€ COUUATBHO-3KOHOMUYECKOTO U
(u3nyecKoro xapakrepa, CpeACTBAMU MaTEMaTHYECKOT0 aHAJIN3A.
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~
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IIpakTHyeck
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o0pa3zoBare/ibHbIE
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MHOkecTBa pallHOHAIBHBIX U
JEHCTBUTEILHBIX YHCET.
PanmonansHbIe ypaBHEHUS U
HEpaBEHCTBA

14

OYHKIUU U TPaPUKH.
Crenelb ¢ LEIBIM
oKa3zaTesieM

ApubMeTnuecKnii KOpeHb N—
ol crenenu. MppanumonaibHbie
ypaBHEHUS U HEPABEHCTBA

18

Dopmyiibl
TPUTOHOMETpUU. T pUroHOMETP
NYECKHUE YPaBHEHUS

22




TlocnenoBarenbHOCTH U

5
MIPOTPECCUU
[ToBTOpenue, o6odIIEHNE, 3
cucTeMaTu3anys 3HaHui
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOTPAMME




11 KJIACC

N

~

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl
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ble padoThI

IIpakTHyeck
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CreneHs ¢ palMOHaJIbHBIM
nokaszarenem. [lokazarenpHas
¢dbynaknus. [TokazarensHbIe
YpaBHEHHUS U HEPABEHCTBA

12 1

Jlorapudmuueckas GyHKITHSA.
Jlorapudmuueckue ypaBHEHHsI
Y HEpaBEHCTBA

12

Tpuronomerpuveckue
(GYHKIHMH U UX TpaQUKy.
Tpuronomerpuveckue
HEPaBEHCTBA

IIpounssoanas. Ilpumenenue
IIPOU3BOIHOMN
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NHTerpan u ero npuMeHeHus

Cucrembl ypaBHEHUI 12
HarypanbHble u nienbie yncia 6
[ToBTOpenue, o6oOIIEHNE, 18
cUCTEMaTu3alusl 3HAHUN

OBUIEE KOJIMYECTBO YACOB 102

10 ITTPOI'PAMME













YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTrka: anredpa 1 Hayajia MaTeMaTHYECKOTr0 aHalli3a, reoMeTpusi. Airedpa u Havasia
MaTemMaTHuyeckoro anaimmza. 10 kiacc: yue0. Jlns o0meo0pa3oBaTenbHBIX OpraHu3aluii; 0a30BbIH
yposenb/ C.M. Hukonsckuii, M.K. IToranos, H.H. Pemernukos u np. — M. : [IpocBemenue, 2017.
MaremaTrka: anredpa 1 Hayajia MaTeMaTHYECKOr0 aHalli3a, reoMeTpusi. Airedpa u Havasia
MaTemMaTuuyeckoro aHanumsa. 11 kiacc: yue0. J[ns o0mieo0pa3oBaTeIbHbIX OpraHnu3aluii: 0a30BbIi U
yriyouto ypoeau/ C.M. Hukonsckuii, M.K. IToranos, H.H. Pemernukos u ap. — M. :
[Ipocsemmenue, 2017.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* Marematuka: ajnre0Opa U Hayajla MaTeMaTHUYECKOr0 aHaju3a, reoMeTpus. Airedpa U Hadasa
MareMaThuyeckoro aHanmsa (B 2 yacrsx), 10 kimacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosud A.I'. u apyrue; mox penakmueir Mopakosrda A.I'., O6mecTBo ¢
orpanmdeHHoON 0TBeTcTBeHHOCTRI0 « IOl MHEMO3MHA)» « MatemaTtuka: anreOpa u Hadaaa
MaTeMaTHYEeCKOro aHaJIN3a, TeoMeTprs. Anredpa U Hayalla MaTEMaTHIECKOro aHajm3a (B 2 4acTsix),
11 ximacc/ Yacts 1: Mopakosuu A.T'., Cemenos [1.B.; Yacts 2: Mopakosu4 A.T'. u apyrue; moxn
penaknueid Mopakosuya A.I'., O0O1IeCTBO ¢ OrpaHMUEHHON OTBETCTBEHHOCTHIO «OI1]
MHEMO3HHA»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://educont.ru/

https://urok.1c.ru/
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