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MNOSICHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa W Havyajla MaTEMaTHIECKOTO
aHanm3a» 0a30BOro ypoBHA it oOydarontuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHOoBe DeepanbHOTO roCyIapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHIapTa CPEIHErO
obmero oOpaszoBaHus, (¢enepaqbHOM pabodedl mOporpaMmbl, ¢ YYETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHMM, MPEABABISAEMBIX K MaTEeMAaTHUYECKOMY
o0pa30BaHMIO, U TPAAULIUNA POCCUUCKOTrO oOpa3oBanus. Peanmuzaiusi mporpaMMel
o0ecreunBaeT OBIAJCHUE KIIOYEBBIMA KOMIIETCHIIUSAMU, COCTABIIAIOMIUMU OCHOBY
JUIS ~ CaMOpa3BUTHUA W HENPEPBHIBHOTO  00pa3oBaHUs,  IEIOCTHOCTH
OOIIEKYIBTYpHOTO, JMYHOCTHOTO U TIO3HABATEIHLHOTO PAa3BUTHs JUYHOCTH
00yyarommxcs.

HEJIA UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayaia MaTeMaTUUYE€CKOTO aHaIW3a» SBJISICTCA OAHUM U3
HauOosiee 3HAYMMBIX B MpOorpaMMe CTaplied IIKOJbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OO€CIEeUYMBAET MHCTPYMEHTAIbHYIO 0a3y I H3y4YeHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
a0CTpaKkTHOE MBIIIJICHUE Y4YallluXcsi Ha YpOBHE, HEOOXOAUMOM [IJIi OCBOEHUS
KypcoB HWH(OpPMATUKHU, OOIIECTBO3HAHUS, WMCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllMecsl OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHUECKOn (hopme.

Kypc anreOpsl 1 Hadanm MaTeMaTHYECKOTO aHalM3a 3aKjIaJbIBA€T OCHOBY JIJIS
YCHEIIHOTO OBJAJCHUS] 3aKOHAMU (U3HKW, XUMHUU, OWOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHACHIMNA DSKOHOMUKM U OOIIECTBEHHOW >KU3HHU, T[O3BOJISIET
OPUEHTUPOBATHCSA B COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOMN XU3HHU. B TOXXe BpeMs OBiIaJicHUE
a0CTpaKTHBIMM U JIOTUYECKA CTPOTUMHU MATEMATUYECKUMH KOHCTPYKIIHUSIMHU
pa3BMBAET yYMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH
YTBEPXKIEHUSI, UCIIOJIH30BaTh 0000IIEHNE U KOHKPETU3aIUio, abCTparupoBaHue 1
aHaJioruio, GopMHUpPYyeT KPeaTUBHOE U KPUTUUECKOE MbIIIIeHue. B Xoie nzyueHus
anreOppl W HaYaJl MAaTeMAaTHMYECKOTO aHalh3a B CTapIied IIIKOJIE ydJalluecs
MOJIY4YalOT HOBBIA OMNBIT PEUIEHUS NPUKIAIHBIX 3a/ad4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeNied peaabHbIX CUTYyalluid W WHTEpIpETaluu
MOJIYYEHHBIX  PCIICHWH, 3HAKOMATCA ¢  TNpPUMEpaMM  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOPUPOJE, HAYKE M B HCKYCCTBE, C BBIIAIOLIUMHUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obnamaeT 3HAUUTENHHBIM BOCIUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIU
peanusyercs Kak 4epe3 y4eOHBIM MaTepuall, CoCOOCTBYHONIUN (HhOPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUS, TaK M 4epe3 creuuuky yueOHOl esTeIbHOCTH,



TpeOyroen CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MPOJIOJKUTENbHON
KOHIIEHTPAallMi BHUMAaHHs U OTBETCTBEHHOCTH 32 IIOJIyYCHHBIN PE3YJIbTAT.

B ocHoBe Meroauku o00yuyeHus anreOpe W HayajlaM MaTeMaTU4ecKOro
aHaJIM3a JIKUT AESATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayala MaTeMaTUYECKOTO aHaJIN3ay» BKIIOYAET
CIIEIYIOIME CONEPKATEIBHO-METOANYECKUE JIMHUM: «UKClIa U BBIYMCIICHUS,
«Dynkuun U rpadpukm», «YpaBHeHHs UM HepaBeHcTBay,  «Hauana
MaTeMaTU4YecKoro aHaimsza», «MHoXecTBa U JIOTMKa». Bce OCHOBHBIE
COZIEpPKATEIbHO-METOIMUECKUE JIMHUM H3Y4YaloTCs Ha MPOTSHKEHUU JABYX JIET
oOyudeHHusl B CTapllei LIKOJIE, €CTECTBEHHO AOIOJIHSASA APYr Apyra U MOCTENEHHO
HACBHIIAsACh HOBBIMM TEeMaMH M pasfenamu. JlaHHBIA Kypc — sBIseTCA
MHTETPATUBHBIM, TIOCKOJIbKY OOBEIuHSAET B ce0e colepkKaHUE HECKOJIbKUX
MaTeMaTUYECKUX TUCHUIUIMH: anredpa, TPUrOHOMETPUs, MAaTEMaTUYECKUI aHAIIN3,
Teopusi MHOKeCTB U Jp. Ilo mMepe Toro kak ydvamuecs OBJaJAeBalOT BcE Ooiee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, y HUX MOCIEI0BaTeNIbHO (pOopMHUpYyeETCs U
COBEPILIECHCTBYETCS yMEHUE CTPOMTh MATEMaTUYECKYyI0 MOJENIb pealbHOU
CUTyallMM, TPUMEHATh 3HAHUS, IMOJIyYeHHbIE B Kypce «Anredpa u Havaia
MaTeMaTUYECKOr0 aHaJIN3ay, JJI PELIEHUsI CaMOCTOSATEIbHO C(HOPMYITUPOBAHHOM
MaTEMaTUYECKOH 3aJ1a4uM, a 3aTEM HHTEPIIPETUPOBATH ITOITYYEHHBIN pE3ynbTar.

ConepkarenpbHO-MeTOAUYECKasl JIMHUAS «Hucna M BBIUMCICHUS) 3aBEPIIACT
(opMupOBaHKE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCET, KOTOPOE ObLIO
HayaTo B OCHOBHOM mikoyie. B crapmieil mikojie oco0oe BHUMAHUE YHAENSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENIbHBIX HABBIKOB, BKJIOYAIOIIUX B ce0d
UCIIOJb30BAaHUE PAa3IMUHBIX (OPM 3amucu JIEHCTBUTEIBHOIO 4YHUCHA, YMEHHUE
pPAalMOHAJIBHO BBIMNOJIHATE JEWCTBHSI C HHUMHM, J€JaTh IPUKUAKY, OLICHHBATh
pesynbrar. OOyuaromuecs: MOMy4YaroT HaBbIKA NPUOIMKEHHBIX BBIUYKUCIECHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMHU, 3alMCaHHBIMM B CTaHAapTHOU ¢dopme,
MCIIOJIb30BAaHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAXKECHUI.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEAIM3YETCS] Ha NPOTSIKEHUU BCETO
oOyueHuss B CTapuiedl WIKoJIe, MOCKOJbKY B KaXKIOM paszfesie MNporpaMMbl
IPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ajady. OOyuaromuecs: OBIaJeBalOT
pa3IMYHBIMM METOJIaMHU PELIEHUS LEJbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTelIbHbIX, JIOTAPUPMHUUECKUX U  TPUTOHOMETPUUYECKHUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loiydeHHbIe yMEHUS UCITONB3YIOTCS ITPU UCCIIEI0BAaHUN
(GYHKIMI C TOMOUIBIO MPOU3BOJHOM, pEHICHUH NMPUKIAAHBIX 3a7ad U 3a7ad Ha
HaXOXXJEHUE HauOOJIBIIMX W HAUMEHBIIMX 3HauYeHUW QyHkuuu. JlaHHas
colepkaTesbHasl JIMHUS BKJIIOYaeT B ce0s Takke (OpMHUpPOBAHUME YMEHUU
BBIMOJHATH pacuy€Tsl 1Mo (GopMmynnaMm, MpeoOpa3oBaHUs LEJbIX, PAlMOHAJIbHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAXKECHUI,



coJiepKaluX cTerneHn u Jjorapudmel. brarogaps m3ydeHuio anredpandeckoro
MaTepuaja  IPOUCXOIUT  JajbHEHIIEe  Pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOrO MBIIUICHHUS Yy4aluxcs, (OPMHUPYIOTCSI HABBIKU JI€AYKTHBHBIX
paccyxaeHuid, paboOTl C  CHUMBOJBHBIMM  (OpMaMHu,  IPEACTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJE PaBEHCTB M HEpaBEeHCTB. Anre0pa
npeniaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHI JJIA pPEIICHUS NPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

ConepxarenpHo-MeTonM4eckass JUHUS «DyHKIUU U TIpaduKW» TECHO
NEPETUIETACTCA C IPYTUMH JIMHUSAMHU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a4aET
MOCJIEI0BATEIBHOCTD U3y4YEeHUs Marepuania. N3yuenne CTENEHHOI,
MOKa3aTebHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOWCTB
U rpauKoB, UCIOJIb30BaHNE (PYHKUUN JJIs PElICHUs 3aJad U3 JPYrux y4eOHBIX
PEIMETOB U PEAIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIN30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. llpu »ToM Oosblioe BHUMaHHE
yaensercss (OpMUPOBAHUIO YMEHHs BbIpaXaTb (OPMYyJIaMH 3aBUCUMOCTH MEXY
pa3IMYHBIMM BEJIIMYMHAMH, MCCIEIOBAaTh MOJyYEeHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Tol colepkaTelbHON JIMHUU HAlleJIEH Ha pa3BUTHE YMEHUI
U HABBIKOB, II03BOJSIIOIIMX BBIPAXKATh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOi (opMme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JmHHA «Hadama mareMaTH4ecKOro aHalv3a» I03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTb HCCIIEI0BATh U
cTpouTh Trpaduku (QYHKIUNA, ONpENeNsiTb WX HauOOJbIIME W HAUMEHbIIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (UTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
ycKOpeHusi TmporeccoB. JlaHHas coaepxaTenbHash JUHUSA OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOEHUS MaTEMaTHYECKUX MOJEJIEH pEATbHBIX CUTYalUi,
HaxXOXK/JEHUsl HAWJy4IEro pEelIeHUus B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
HSKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOrO aHallnu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTUYECKOTO U KPEAaTUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHUN paclo3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMaTHUKd B HayKe, TEeXHHKe M HcKycctBe. OOyuaromuecs y3HAKOT O
BBIIAIOLIMXCSl PE3YJIbTATAX, IMOJIYYEHHBIX B XOJA€ Pa3BUTHS MAaTEMaTHKH Kak
HAyKH, U UX aBTOpaXx.

CopeprkarenbHO-MeToqUYeCKass TUHUS «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
NOCBSIIIEHA  3JI€MEHTaM  TEOPHUM  MHOXECTB. TeOopeTHKO-MHOKECTBEHHBIE
MIPEACTABJICHHS TPOHU3BIBAIOT BECh KypC LIKOJBHONM MATEMAaTHKW M MPENIaratoT



HaubOoJee YHUBEPCAIbHBINA A3BIK, OObEIUHSIIONINI BCE pa3/ieibl MAaTEMATHKU U €€
IPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE AUCLUILIUHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXHOCTH IIKOJBHUKY IOHUMaTh TEOPETUKO-
MHOKECTBEHHBI $I3bIK COBPEMEHHOM MAaTEMaTHUKU M MCIIONb30BaThb €ro Jylsl
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa um Hayajia MaTeMaTUYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaKk)kK€ OCHOBbl ~MAaT€MAaTHYECKOTO0  MOJEIUPOBAHUSA, KOTOPbIE IPHU3BAHBI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEIEN peabHbIX CUTYyalUi, UCCIEIOBAHUS
ATUX MOJENEW C MOMOIIBI0 amnmnapara aareOpsl 1 MaTEMaTHYECKOro aHalu3a U
MHTEPIPETALNH MOJIYYEHHBIX pe3yJbTaTOB. Takue 3aJaHusl BIUIETEHbI B KayK[bIi
U3 pa3JeNnoB MPOrpaMMBbl, IIOCKOJIBbKY BECh MaTEpUail Kypca IIMPOKO UCIOIb3yeTCs
JUTSL peleHusl MPUKIAAHbIX 3a1a4. [Ipu pemenuu peaibHbIX NPaKTUYECKUX 3a7ad
yJaliyecs: pa3BUBAalOT HAOIIOAATENbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcsi, HMCIOJIb30BaTh AHAJIOTUIO, 0000IIATh M KOHKPETU3UPOBATH
npobsnemy. [lesarenbHOCT, 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPHUKIAJHBIX
3aJla4 OpraHu3yeTcs B IPOLECCE M3YYEHMs BCEX TeM Kypca «Anredpa M Hadana
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM miaHe Ha HW3y4YeHHUE Kypca anreOpbl W Hayal MaTeMaTUYeCKOTO
aHann3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 gaca B
Hezaemo B 11 kimacce, Bcero 3a aBa roja o0ydenust — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA
Panmonaneupie yucna. OOBIKHOBEHHBIE M JECATHUYHBIC APOOH, MPOICHTHI,
OecKOHEUHbIE  Mepuoaudeckue apodbu. Apudmernyeckue  omepanud  C
paloHaIbHBIMU YUCIIAMU, TPEOOPa30BaHUs YUCIOBBIX BeIpakeHU. [Ipumenenue
Apo0Oeil ¥ MPOLEHTOB JJIsl PEIICHUs MPUKIAAHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HAaHUU U PEATbHOM )KU3HH.
JelictBuTenpHble 4unciia. PanMoOHaNIbHBIE W UPPAUUOHAIBHBIE YHUCITA.
Apudmernueckue onepauuu C JIEUCTBUTENbHBIMU yuciamu. [IpubmmkEéHHbie
BBIYMCIICHUS, IIPABWIA OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3YJIbTaTa BIYUCICHUMN.
Crenenp ¢ uensiM  mnokaszarenem. CranjmapTHas  Qopma  3amucu
aeiictBuTtensHOro  yuciaa. Vcmonb3oBaHue —moaxonsmied  (Gopmbl  3amuCH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUSA NPAaKTUYECKUX 3a4a4 U IIPEICTaBIICHUS
JAHHBIX.
Apudmernueckuii  KOpeHb  HaTypaldbHOW  cremeHd.  JledcTBuS ¢
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOM CTETIECHHU.
CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOTO ApTyMEHTA.
YpaBHeHMS U HEPABECHCTBA
ToxzaecTBa U TOXAECTBEHHBIE TPEOOPa30BAHMU.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETpUUYECKHE (HPOPMYJIBI.
YpaBHeHUE, KOpPEHb ypaBHEHMs. HepaBeHCTBO, pEIIEHHME HEpPaBEHCTBA.
MeTon UHTEpPBAJIOB.
Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenne nppalMOHAIBHBIX YPABHEHU W HEPABEHCTB.
Pemienre TpUroHOMETPUYECKUX YPABHEHH.
[IppuMeHeHne ypaBHEHMM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a1ad
M 33]1a4 U3 PA3IMYHbIX 00JIacTell HAyKU U PeaIbHON KU3HU.
DyHKUUM U TpaPuKHU
OyHkius, crnocoObl 3amanHus GysHknuu. ['paduk ¢ysknuu. B3aumuo
oOpaTHbIe PYHKIUU.
OO6nacth onpenesaeHUss ¥ MHOXKECTBO 3HaueHU QyHkuuu. Hymu @yHkmum.
[IpomexxyTku 3HAaKOMOCTOSAHCTBA. UETHBIE U HEUETHBIE (DYHKIIUU.
CrenenHast GyHKIMS ¢ HATypaJdbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTh, OIPEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocnenoBaTeabHOCTH, CHOCOOEI 3aJaHus MOCJIeA0BAaTEIILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasi TPOrpeccu. beckoHeuyHo yObIBaromas
reomeTpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKOM
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHHWE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Diinepa—BenHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO arrmapara JJjis ONUCAHUsl peallbHbIX
MPOIIECCOB U SIBJICHU, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCJICHUS

HarypansHabie u nensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHCEN.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JlecsiTHUHbIE U HATYpaJIbHbIE JOTapHU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHH, COEPKAIIMX JOTrapHUPMBI.

[TpeoOpa3oBaHue BBIpAXKEHUH, COAEpXKAIIMX CTENEHH C palOHAJIbHBIM
ITOKA3aTEeJIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHU. PellleHne MpUKIaIHbIX 33/1a4 C MTOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUH.

CucTeEMBI M COBOKYITHOCTH PAIllMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHUECKUX 3a/ad W 3a/Jad U3 Pa3IMYHBbIX 00JacTel HayKu U peaslbHOM
KU3HU.

DyHKIUMN U TpaPuKHu

Oyukius.  [lepuoanueckne  dynkuuu. IIpoMekyTkn  MOHOTOHHOCTH
¢yHkuud. MakcuMymbl 1 MUHUMYMBI GyHKuud. Haunbomblnee M HauMeHblee
3HaueHHe (PYHKIUU HA IPOMEXKYTKE.

Tpuronomerpruueckre QyHKIMU, UX CBOMCTBA U TpadUKH.



[TokazaTenbHas u norapudmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIs pelICHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (PYHKIUNA JUIsl WCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOPBIE BO3HHMKAIOT IMPU PELICHWH 3a/ad U3 APYrHuX y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HU.

Hayaja MaTeMaTH4eCKOro aHaIu3a

HenpepriBable pyHKIIMH. MeTO MHTEPBAIOB AJIs PELLICHUS] HEPABEHCTB.

[IponsBonnass  ¢yHkuu. ['eomerpuueckuii W (PUBHUYECKHH  CMBICI
IIPOU3BOJHOM.

[TpousBogHble  21eMeHTapHBIX  QyHKUIuN.  DOopMysiabl  HaxXOXKACHMS
POU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus: (yHKIUH Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIY4YIIEro pELICHUS B
IPUKIAIHBIX 3ajayax, M1 OIPEACIICHUSA CKOPOCTH IIpoliecca, 3aJaHHOIOo
(dopmynoii unu rpaduKoMm.

[IepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero TreoMeTpuyYecKHid W (QU3WyYecKuil cMbIci. Beruucienue
uHTerpana mno ¢popmysne Herorona—Jleitonuna.



IHINTIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO npecamMeTa «MaremaTuka» JOJIXKHO oOecrneynBaTh
JOCTHKCHHUC HAa YPOBHC CPCAHCTO O6HI€F0 O6p8,30BaHI/I$I CICAYIOIUX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTCJ'IBHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOro mpeaMera
«MaremaTnka» XapaKTepU3yrTCs:

['paxkpaHCKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUCKOTO OO0IIecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYp, SIBICHUM,
Oporeayp TpaxaaHCKOro oOImecTBa (BBIOOpPHI, OMPOCHI M IIp.), yMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSMH U HA3HAYCHHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBOKCHHS K
MPOUIJIOMY Y HACTOSIIEMY POCCHMCKON MAaTEMATUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKECHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUU B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYECKOrO  ITOBEIICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHUN HayKU U JIEITeIIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTONYMBOIO Oy AYIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHUEM K MHUpPY, BKJIOYasi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, pEeIIECHNH, pacCyXJICHUU;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHUECKHUM aCTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 30pOBOro U 0€30macHOro 0opasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE NUTaHUE, COATAHCUPOBAHHBIM PEXXHUM 3aHSATUU H

OT/bIXa, peryispHas busnueckas AKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHIOPTUBHO-03/J0POBUTEIHHOM
JEeSATEIbHOCTBIO.

TpynoBoe BOCIUTAHUE:
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TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
pa3nuuHbIM  chepamM  MPOPECCHOHANIBHON  NEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOD
Oyaymien mpodeccnn © peamu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IUIAHBL
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa3oBaHUIO W
caM00Opa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHIO B PEIICHUH MTPAKTUICCKUX 33a]]a4 MaTEMaTHIEeCKOH HApaBIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc(OPMUPOBAHHOCTHIO IKOJOTHYECKONW KyJIbTypbhl, MOHHMMAHUEM BIIHSHHSI
COILMATIbHO-PKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOTHON M COIMATBLHOU
CpeIbl, OCO3HAHHUEM TJIOOANBFHOTO  XapakTepa JKOJOTMYECKUX  MpoOseM;
OpHEHTalel Ha MPUMCEHCHHE MaTeMaTHYECCKUX 3HAHWUHW I PEIICHHs 3a7ad B
o0JlacT  OKpyXKalomeld Cpenbl, IUIAHUPOBAaHUS TIOCTYIKOB W OICHKHA HX
BO3MOYHBIX MTOCJICJICTBUM JUIsI OKPYKAIOLIEH CPeIbl.

[{leHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW TIPAKTUKH, IOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak cdepbl YeTOBEYECKOW eATEeILHOCTH, JTaloB €&
Pa3BUTUS M 3HAYMMOCTH IS PA3BUTHS IUBWIM3AIMH; OBJIAJICHUEM SI3bIKOM
MaTEMaTUK W MaTeMaTUYeCKOW KyJIbTypOHM KaK CpEJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTHIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENBCKYIO JESTEIBHOCTD
WHIWBUIyaJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMbl yU4eOHOTO MpeaMera
«MaremaTuka» XapaKTEPU3YIOTCSA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
OelicmseusiMU, YHUBEPCAIbHbIMU Pe2YISAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvmvle  Oeticmeus, — 0Oecnevusaom
Gpopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCo8 o0byuarowuxcsa (oceoexue
Memoo08  NO3HAHUS  OKPYJHCarujeco  Mupa,  NpUMeHeHUue  JI0SUYECKUX,
UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBeie iornueckue 1eNCTBUS:

e BBIABISITh M XapaKTEPH30BaTh CYIIECTBCHHBIC TPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIy MOHSTHIMH; (HOpMyIupoBaTh
OTIpEJICICHUs] ~ TOHATUW; yCTAHABIHMBATh CYIIECTBEHHBIH  TMPU3HAK
KJaccu(ukanmy, OCHOBAaHUS [JIsi OOOOLIEHUS W CpaBHEHUs, KpPUTEpUU
MIPOBOJIMMOTO aHAJTN3a;
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e BOCHPUHUMATH, (OPMYIUPOBATH U  MIPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIIbHbIE W OTpPUIIATENIbHbIC, €IUHUYHBIC, YAaCTHbIE U OOIIHUE;
YCIIOBHBIE;

e BBIBISTH  MaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurss B (akTax, JaHHBIX, HAONMIOJEHUAX U YTBEPKICHUSX;
npemjiaraTb ~ KpUTEpUM  JUIL  BBISBICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNI;

e JleJaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTeMaTUYeCKUX
YTBEPKJIEHUM (TPsSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

e BBIOMpaTh CHOCOO pelleHus y4eOHOW 3amauu (CpaBHUBAaTh HECKOJBKO
BapUAHTOB peEUIeHMs, BBIOMpaTh Hauboyiee NOAXOASAMUNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBeie nccneaoBaTeNbCKUE NEUCTBUS:

e HCIIOJB30BAaTh BOIIPOCHI KaK HCCIEAOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
(GopMynupoBaTh BOINPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBIMBaTh HMCKOMOE€ MW  JlaHHoe, (OopMUpOBaThb  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro
O0BbEeKTa, SIBICHUSA, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SABJICHUSIMH, IPOLECCAMU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yjIbTaTaM
POBENEHHOTO HAOJIOJEHUSA, HUCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PEe3yJIbTaTOB, BHIBOJIOB U 0000IIECHHIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IpoOllecCa, a TaKKE BBIIBUIATh
IPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanueii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BONPOC U IS PELICHUS 3a4a4H;

e BbIOMpaTh  WHGOPMALMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIKIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(OPMAIIUIO, TIPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WJLTIOCTPUPOBATH TpaduyuecKy;
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e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 110 CaMOCTOSITEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKAmMUGHble  Oelicmeus, 0becneuusarom

CHOPpMUPOBAHHOCMb COYUATbHBIX HABLIKOB 00YUAOUJUXCAL.

OOmeHue:

e BOCIPUHUMATH U (POPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C
YCIIOBUSIMHU | TICJISIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W IMHUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHECHHS II0
XOJy PEIICHUS 3aa4, KOMMCHTHUPOBATH MTOJTYUCHHBIA PE3yNbTaT;,

e B X07¢ 00CYXXJICHHS 3aJ]aBaTh BOIIPOCHI ITO CYIIECTBY 00CYKIaEMOM TEMBI,
IPOOJIEMBI, peIIacMOM 3a/1a4H, BHICKAa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
peIIeHus; COTOCTABIIATh CBOM CYXACHHS C CYXKICHUSIMH JPYTUX
YY9aCTHUKOB JHaora, OOHApYKHWBaTh Pa3IMude W CXOJCTBO ITO3HIIMHA; B
KOPPEKTHOU popme hopMyTMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

e TMPEACTABIATH  pE3yJbTaThl  pEUICHHUS  3aJa4yd,  OAKCIEPUMEHTA,
UCCJIEIOBaHUsI,  TIPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (popmar
BBICTYIUICHUS ¢ YYETOM 3a7]a4 MPE3EHTALIMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

e IOHMMATh W  UCIOJb30BaTh  NPEUMYIIECTBA  KOMAaHJHOM  H
WHAMBHUyaJIbHON pa0bOThI IPU PEIICHUHU YYEOHBbIX 3a/1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3alHI0 COBMECTHOM
paboThl, pacnpeaensTh BUAbl padoT, JOrOBapUBaTHCS, 00CYKIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e YYacTBOBATh B IPyNNoBbIX (opMax pabOThl (00CYkAEHUS, OOMEH MHEHU,
«MO3rOBbIE HITYPMBD» W HWHBIE); BBINOJIHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYTMMU WICHAMH KOMAaHJBbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamugHble Oeticmaus, obecnevusarom
Popmuposarue cMbiCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIL.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1au, BEIOMPATH CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb:

e BJAJCTh HaBBbIKAMU I[IO3HABATEJIBHOW pedieKkcuM KakKk OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIAJCTh CHOCO0AMH  CaMOMpPOBEPKH, CAMOKOHTpOJISI Tpolecca U
pe3yJibTara pelieHusl MaTeMaTU4eCcKoM 3a/1auu;
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e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PELICHUU
3a7a44, BHOCUTb KOPPEKTHBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAHJIEHHBIX OINOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIH M YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHXXECHUS WIM HENOCTHIKCHUS PE3YyJbTaTOB IEATEIIBHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO Kypca «AnreOpa U Hadaia MaTeMaTHYECKOTO aHATH3a»
Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs JODKHO OOECTeuMBaTh JOCTHKCHUE
CJICTYIOIIUX TPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

10 KJIACC

Yuca 1 BHIYMCTICHUS

OnepupoBaTh MNOHATUSIMH: pPAUOHAIBHOE W JIEUCTBUTEIBLHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BeimonHaATh  apupMETHYECKHE ~ ONepaldd C  pPAlMOHAJIbHBIMM U
NENCTBUTEIBHBIMHU YACIIAMHU.

BoimonuaTe npuOIkEHHBIE BBIYUCIECHUS, UCIIONB3YS MpaBUia OKPYTJICHMUS,
JIeNaTh NPUKHUJIKY U OLICHKY pe3yibTaTa BRIUMCIECHUH.

OnepupoBaTh MOHATUSMHU: CTENEHb C LENBbIM IOKa3aTeJeM; CTaHJIapTHas
dopMa 3amucu JEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (OPMY 3alCU JEHCTBUTENBHBIX YUCEIN ISl PEILICHUS
NPAKTUYECKUX 33]a4 U NIPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3alUCh IPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXJIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BoemonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BremonusaTe npeoOpa3oBaHus LEJIbIX, PAlMOHAIBHBIX W HPPalMOHATbHBIX
BBIPAKEHU W peumaTh OCHOBHBIE THUIBl  IEJIbIX, pPALMOHAIBHBIX U
UPpaLMOHATBHBIX YPABHEHUM 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA JJIS PEILIEHUS MAaTEMaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTel HAyKH U PEaIbHOM KU3HU.
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MonenupoBaTh peajbHble CUTyallUd Ha $3bIKE anreOpbl, COCTaBISATh
BBIDQKEHUS, YPaBHEHHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, HCCIIEAO0BAThH
MOCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapaTa anreOphl.

DOYyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aiaHus (PyHKUMHU, 001acTh
OTIpeNIeIeHNs] M MHOKECTBO 3HadeHUH (yHKUUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh TOHATUSAMU: UYETHOCT M HEYETHOCTh (YHKIUHU, HYIH
(GYHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaduky GyHKIUHA U1 pelIeHns ypaBHEHUH.

CtpouTs U uuTaTh rpaduku JTUHEHHON (PyHKUIMHU, KBaApATUUYHON (PyHKIUH,
CTETICHHOH (DYHKIIHH C TIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI MCCIEAOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEH MpU PELICHUM 3aJa4 U3 JPYruX Y4eOHBIX NMPEIMETOB M PEaJTbHOU
’KU3HU; BbIpaxaTb (pOpMyIamMH 3aBUCUMOCTH MEX1y BEJIMUYNHAMM.

Hauajia MmaTeMaTH4eCcKOro aHAIHu3a

OmnepupoBaTh MOHITUSAMH: I[OCIEIOBATEIBLHOCTh, apudMeTHdecKass H
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBaKIas reoMeTpuuecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEe reOMETPUUECKON POTPECCHH.

3aaBath NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATENFHOCTEH U MPOTPECCHA IS PEIICHUS
pealIbHBIX 33]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmnepupoBaTh MOHITUSIMH: MHOXKECTBO, ONIEPAIIUN HAJT MHOKECTBAMHU.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapaT Al ONUCAHMS
pEAbHBIX MPOLIECCOB W SIBICHWN, TPU PEIICHWH 3a]ad W3 JPYTHuX y4eOHBIX
MPEIMETOB.

OnepupoBaTh  TOHIATHSIMH:  ONpEICICHHE,  TEOpeMa,  CIIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yucjaa 1 BbIYUCTICHUSA

OnepupoBaTh TOHATUSIMH: HATypaJbHOE, IE€JI0€ YHCIIO; MCIOJIb30BATh
MPU3HAKU JIEJTMMOCTH LEJIBIX YUCEN, PA3JIOKEHUE YUCIIA HA MPOCThIE MHOXKUTEIU
JUTSL PEILIEHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHB C PallMOHAIBLHBIM ITOKa3aTEIEM.

OnepupoBaTh MOHATUAMU: JOTapu(PM 4YHCIA, TECATUYHBICE U HATypaJlbHBIC
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YpaBHeHMs U HEPABEHCTBA

[IpumensaTs cBoiicTBa cTemeHW [UIsl MpeoOpa3oBaHUA  BBIPAKEHUI,
ONEPUPOBATh NOHATHUAMU: II0KA3aTEIIBHOE YPAaBHEHHE W HEPABEHCTBO; pEIIAThH
OCHOBHBIE THUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHUs BBIPAXKEHHUH, COJEp)KalIUX JOrapuMsl;
OIEpUPOBATH MOHIATUAMMU: JIOTAPU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pelenys npoCTeUINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPAaBHEHMU M €€ pEIICHME,
UCIIOJIb30BaTh CUCTEMY JIMHEHUHBIX YPAaBHEHUN JUUI PELICHUS IIPAKTUYECKUX 3a/1a4.

HaxoauTp pemreHnst mpoCcTENINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopnenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAXKCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/ayH,
UCCIIEIOBATh IOCTPOECHHBIE MOJIEIIU C MCIIOJIb30BAHUEM allliapara aiareopsl.

DOyHKUMU U rpaduKu

OnepupoBaTh MOHATUAMM: NEepUOAUYECKas  (DYHKIMSA, TMPOMEKYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMyMmMa (YHKUWH, HaAuUOOJbIIee H
HauMeHbIllee 3HAUYCHUA (QYHKIUU Ha MPOMEXKYTKE; HCIOIb30BaTh HUX JUIA
UCCIIeIOBaHUsl (PYHKIIMHU, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMH: TpaUKK TMOKA3aTENbHOM, JOrapu(pMUYECKOH u
TPUTOHOMETPUUECKUX (PYHKIMI; U300pakaTh X HA KOOPJAMHATHOW MIIOCKOCTU U
UCIIOJIb30BaTh I PELIECHNs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPJAUHATHOM TUIOCKOCTH TpapUKU JTUHEHHBIX ypaBHEHUUN
Y VICIIOJIB30BaTh UX Il PELICHUs CUCTEMBI JINHENHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEMN U3 APYTUX YUYEOHBIX TUCHUIUIMH.

Hauvaja MaTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATUSAMU: HENpepbiBHas (QYHKIUS; MPOU3BOIHAS (DYHKLINU;
UCIOJIb30BaTh TEOMETPUUYECKUM U (PU3UUECKUI CMBICI MPOU3BOHOM I peleHus
3az1ay.

HaxonuTh npou3BOHBIE 2JIEMEHTAPHBIX (PYHKIUN, BBIYUCISTH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (YHKITHIA.

Hcnonp30BaTh MPOM3BOIHYIO IJIS1 UCCIIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yIbTaThl UCCIAEAOBAHUS K TOCTPOSHUIO IpaUKOB.

Hcnonp30BaTh NPOW3BOAHYIO Il HAXOXKICHMS HAWIIy4YIIErO PELICHUsS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: MEepBOOOpa3Hasi M  MHTErpajig; IOHUMATh
T€OMETPUYECKUN U (PU3NIECKUN CMBICIT UHTETpaa.

17



Haxonute mepBooOpa3Hbie 3leMEHTapHBIX (YHKIHA, BBIYUCISATH WHTETPAI
o ¢hopmyine Herorona—JlefiGuura.

PemaTe mpukiagHpIe 3a/1a4M, B TOM YUCJIE COMMATEHO-DKOHOMHYECKOTO U
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoOkecTBa palluOHAJIBHBIX U
1 JIEMCTBUTEIILHBIX YKCell. PalinoHaabpHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 @Oynkiun u rpaduku. CTeeHp ¢ HebIM 5
MOKa3aTeleM
3 Apudmernueckuii KOpeHb N—Oi CTETEeHH. 18 1
WppatmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 Tpuronomerpun. Tpuronomerpuueckue 22 1
YpaBHEHUS
5 ITocnenoBarenbHOCTH U IPOTPECCUN 5
5 [ToBTOpeHue, 00001IEHIE, CUCTEMATHU3AIIHS 3 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie | Ipakruueckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
CrerneHb ¢ pallMOHATBHBIM ITOKA3aTEJIEM.
1 ITokazarenpHas pynkuus. [lokazaTenbHble 12 1
ypaBHEHHsSI U HEPAaBEHCTBA
Jlorapudmuueckas pyHKITUS.
2 Jlorapudmuueckue ypaBHEeHHUS U 12
HEpaBEHCTBA
TpuronomeTrpuueckue GyHKIMHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [Ipumenenune mpon3Bo HON 24 1
) WuTerpan u ero npuMeHeHUst 9
6 Cucremsl ypaBHEHUH 12 1
7 HarypanbHble 1 1ienbIe uncia 6
8 [ToBTOpeHue, 0000IIEHIE, CUCTEMATHU3AIIHS 18 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoububie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 MHox€ecTBO, Onepaluy Hajl MHOKECTBAMHU. 1
Huarpammsl Ditiepa—Benna
Panmonaneueie yncna. OObIKHOBEHHBIC U
2 JeCATUYHBIE IPOOH, IPOLICHTEHI, 1

OeCKOHEUHBIE TIEPHOANYECKUE TPOOH

ApudmeTndeckue oneparuu c
3 paroHaIbHBIMU YHCTIAMH, 1
npeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH

[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
4 pelieHust TPUKIAAHBIX 33714 U3 Pa3InYHbIX 1
OTpaciell 3HaHUW U pealbHOW KU3HU

[Ipumenenue qpobeii 1 NPOIEHTOB IS
5 peLICHUS PUKIAJAHbIX 3a1a4 U3 pa3InYHbIX 1
OTpaciel 3HaHUW U pealbHOW KU3HU

JlelicTBuTeNbHBIEC YKcia. PalinoHanbHEIC U

0 VppalOHaJIbHbIE YHCIIa 1
7 ApudmeTnueckue ornepauu c 1
JACUCTBUTCIIBHBIMHU YU CIIaMHU
[TpuGnnxkEHHBIE BEIYUCIEHMS, TPaBUIIA
8 OKpYIJIEHUS, IPUKHJIKA U OLICHKA 1

pe3yJibTaTa BBIYMCIEHUN
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ToxnecTBa U TOXKJIECTBEHHBIE

° npeoOpa3oBaHus
10 YpaBHeHue, KOPEHb YPAaBHCHHS
11 HepaBeHcTBO, penieHre HepaBeHCTBA
12 Meroa HHTEpBaIOB
13 Pemenue nensix u 1poOHO-pAIMOHATBHBIX
ypaBHEHU U HEPABEHCTB
KoHnTtposbHas pabora o Teme "MHOKecTBa
14 paloHaIbHBIX U ACHCTBUTEIHHBIX YUCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
B3aumHo obpaTHbIe QyHKIUU
I'paduk Gynkuu. O6nacte onpeneneHus u
16 MHO’KeCTBO 3HaueHui ¢pyHkuuu. Hymu
dbyHkIH. [TpoMexyTKH 3HAKOITOCTOSIHCTBA
17 UYérHble ¥ HeUETHBIE (PYHKLIUN
CrerneHs C 11eJbIM TTOKa3aTeNIeM.
18 CranpapTHas ¢popma 3arucH
JNIEUCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue noaxopsieid GopMsl
19 3aIACH JCHUCTBUTEITBHBIX YUCEI JUIS
pENICHUS TPAKTHIECKHX 3a7a49 U
MIPEJICTABICHHS TAaHHBIX
CrenenHast GyHKIIHS ¢ HATYPaJIbHBIM U
20 IeNbIM TToKa3areneM. E€ cBoiicTBa

rpaduk
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21

Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEeHU
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Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

23 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHOMN CTEIICHU

24 CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHON CTENEHU

o5 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

26 JleiicTBus ¢ apu(pMETHICCKUMH KOPHIMH
N—OM CTEIeHU

97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oii cTeneHu

28 JleiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIEeHU

29 JleiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIEeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENEeHU

31 Pemienne nppalimoHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

32 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPABEHCTB

33 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

34 Pelienne uppalimoHanbHBIX YpaBHEHUN U

HEPaBEHCTB
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35

Pemenue nppalinoHaabHbIX ypaBHEHUH U
HEPABEHCTB
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36

CgoiicTBa 1 rpadK KOPHS N-Oi CTEIICHU

37 CgoiicTBa 1 rpadK KOPHS N-Oi CTEIICHU
KonTponbHnas padora no teme

38 "ApupmMeTHuecKuii KOpeHb N—Oi CTETEHHN. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCUHYC U TAHT€HC YHCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCUHYC U TAHT€HC YUCIOBOTO 1
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTAaHTEHC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuroHomeTpuveckass OKpyKHOCTb,

43 OIpEAEIIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 ONpeAesIeHuE TPUTOHOMETPUUECKUX 1
(GyHKIMI YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

49 [IpeoOpazoBanue TPUTOHOMETPUIECKUX 1

BBIPAXKEHUIN
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50

[Ipeobpa3zoBanue TPUTrOHOMETPUUECKHUX
BBIPAKCHUI
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[IpeobpazoBanue TPUTrOHOMETPUUECKHUX

51 . 1
BBIpXKEHUI

52 [TpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIpKEHU I

53 [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpXEHUI

54 Pemenne TpuroHOMETpUUYECKUX YpaBHEHHIMA 1

55 Pemenne TpuroHOMETpUUYECKUX YpaBHEHHMA 1

56 Pemenne TpUroHOMETpUYECKUX YPaBHEHHIMA 1

o7 Pemienne TpUroHOMETPUYECKUX YPABHEHUI 1

58 Pemenne TpuroHOMETpUUYECKUX YpaBHEHHIMA 1

59 Pemienne TpUroHOMETPUYECKUX YPABHEHUI 1
KonrtponbHas padora o teme "dopmyis

60 TpUroHomerpuu. TpuUroHomerpuyeckue 1
ypaBHeHHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS

61 nocjienoBarelibHocTel. MOHOTOHHEIE 1
MIOCJIEIOBATEIIEHOCTH
ApudmeTrnueckasi U reoMeTpuyecKas

62 nporpeccuu. Micronp30BaHne MPOrPecCHn 1
JUIS PEUIeHUs] PealbHbIX 3314
NPUKIIAJHOTO XapaKTepa
beckoneuHo yObIBaro1Ias reoMeTpuyecKas

63 nporpeccusi. CyMma 0€CKOHEYHO 1
yOBIBaroIIEeil reOMETPUUECKOM MPOrpeccuu

64 dopmyIia CIOKHBIX TPOLIEHTOB

65 ®dopmyra CI0KHBIX TTPOIIEHTOB
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O00011eH1Ee, CHCTEMAaTH3aLMs 3HAHUH 3a

66 KypcC ajnreOpbl ¥ Hayal MaTeMaTHIeCKOTO 1
aHanm3a 10 kimacca
67 HroroBast KOHTpoOJIbHAs paboTa 1
O0001enue, cucTeMaTH3anys 3HAHUH 3a
68 Kypc ainredpbl 1 Hayall MaTeMaTU4eCKOro 1
aHasimza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTHyeckue
padoTshI

Jara
U3y4YeHUS

DJIeKTPOHHbBbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchbl

CrernieHs ¢ paluOHaJIbHBIM ITIOKA3aTCJIEM

CBoiicTBa cTENCHA

[IpeobpaszoBanue BeIpaxKeHUH, COAEPKALTUX
palroHaIbHbIE CTETICHU

[Ipeobpa3zoBanue BeIpaxKeHUH, COAEPKALTUX
palnoHaIbHbIE CTETICHU

[TpeoOpa3oBaHue BbIpakeHUIl, COJepKALIIX
palMOHAIbHBIE CTENIEHH

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YPaBHCHHUA U HCPABCHCTBA

©O©| 0| N

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

IToxazaTenpHBIE YpaBHCHHA U HCPABCHCTBA

N

11

[Toxa3zaTtenbHast GpyHKIMS, €€ CBOWCTBA U
rpadux

12

KonTponbhas pabota o teme "Crenens ¢
palMOHATILHBIM MTOKA3aTENEM.
[TokazatenpHas ¢pyHkius. [TokazaTenbabIe
YpaBHEHUS U HEpaBEeHCTBA"

13

Jlorapudm yucia

14

JlecaTuuHbIe U HaTypalibHbIE JIOTapU(MBI
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[IpeobpazoBanue BoIpaxKeHUH, COAEPKALTUX

15
norapuhMbl
[IpeoOpaszoBanue BEIPAXKEHUHI, COIEPKAIINX

16 ’
Jorapumbl

17 [Ipeo6pa3oBanue BbIpa)KEHUM, COAEPIKAILINX
norapuhMbl

18 [Ipeo6pa3oBanue BeIpaKeHUM, COAEPIKAIINX
JorapupMbl

19 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBA

21 Jlorapudmuueckre ypaBHEeHUS U
HEPABEHCTBA

29 Jlorapudmuueckre ypaBHEeHUs U
HEPABEHCTBA

23 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U
rpadux
Tpuronomerpuyeckue KIIUH, UX

25 yH b
CBOIicTBa U rpaduKu
Tpuronomerpuyeckue KIIUH, UX

26 yH b
CBOWCTBA U TpapUKu
Tpuronomerpruueckue GyHKINHU, UX

27 ’

CBOMCTBA U Tpaduku
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28

Tpuronomerpuueckue GyHKIHUU, UX
CBOIicTBa U rpaduKu
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[IpuMepsl TPUTOHOMETPUUECKUX

29
HEPaBEHCTB

30 [TprMepbl TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPHYECKIX
HEPaBEHCTB

32 [IpumMeps! TPUTOHOMETPHYECKIX
HEPaBEHCTB
KonTtponsHast pabora o Teme
"Jlorapupmuueckas ¢yHKIIHUSA.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHcTBa. Tpuronomerpuieckue
GYHKITIHT B UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepeiBable QyHKITHHI

35 MeToa HHTEepBaIOB JAJIs pEIIeHUs
HEPaBEHCTB

36 MeToa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [TpousBomHas GpyHKIIH

38 [IpousBoanas GpyHKIMH

39 ['eomeTprueckuit U GU3NUECKUN CMBICIT
MIPOU3BOAHON

40 ['eomeTprueckuit U GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

41 [Tpon3BoHBIC AIIEMEHTAPHBIX PYHKITUN
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42

[Ipou3BoaHbIE 37IEeMEHTAPHBIX (PYHKIIHI
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[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 YacCTHOTO (YHKIIUHA

44 [Tpon3BoiHas CyMMBI, IPOU3BEICHHUS,
Y4aCcTHOTO (DyHKIHUN

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (YHKIIUHA
[TpuMeHeHne NPOU3BOJHOM K

46 UCCJIEJOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI
[TpuMeHeHne NPOU3BOJHOM K

47 MCCJIEIOBAHHIO (PYHKIIMI HA MOHOTOHHOCTh
U 9KCTPEMYMBI
[IprMeHeHne Npon3BOIHOMN K

48 UCCJIEJOBaHHIO (PYHKIIMI HA MOHOTOHHOCTh
U KCTPEMYMBI
[IprMeHeHnne npon3BOIHOMN K

49 UCCJIEJOBaHUIO (PYHKIIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI

50 HaxoxneHre HanOobIIero 1 HaMMEHBIIIET O
3HaYeHUs PYHKIIMU Ha OTpE3Ke

51 Haxosxnenne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs QYHKIIUU Ha OTpE3Ke

59 HaxoxaeHne HanOobIIEro 1 HAMMEHbBILETO
3HaYeHUs PYHKIIMU Ha OTpE3Ke

53 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUsl QYHKINU HA OTpE3Ke

54 HaxoxneHre HanOobIIero 1 HAMMEHbIIEr 0

3Ha4YeHUs QYHKIUU Ha OTpE3Ke
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HaXO)KI[eHI/Ie HarOOJIBIIEr0 ¥ HAMMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXO0X/ICHUS HAWTYYILIEro peueHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUS
CKOpOCTH TIpoLecca, 3a1aHHOTO (OpMYITOi
WM TpaduKoM

57 KonTponbhas pabota no Teme
"IIponsBoaHas. [Ipumenenue npou3BogHON"

58 [TepBooOpasnasi. Tabnuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnwuia mepBooOpa3HBIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICJT UHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3NIecKuit
CMBICII MHTETpaa

62 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICII MHTETpaa

63 Brruucnenue nunterpana no gpopmyie
Herorona—JleitOnuma

64 Brruucnenue uaTerpana mo popmyse
Herorona—JleiiOuua

65 Brruucnenue uaTerpana mo popmyse
Herorona—Jleiibaumna

66 Brruucnenue unTerpaia mno ¢popmyse
Herorona—JleiiOuua

67 CucreMbl TMHEWHBIX YpaBHEHUN

68 CucTeMbl TMHEHHBIX YpaBHEHHH
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69

Pemenne IMPUKJIAAHBIX 3aaa4 C IOMOIIbIO
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CHCTEMbI IMHEHUHBIX YpaBHECHUI

70

Pemenne nmpukiiagHeIX 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN

71

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTAPU(HMUIECKUX
YPaBHEHHUI U HEPABEHCTB

73

CucrtemMbl U COBOKYITHOCTH LEJbIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, JJIOTapUPMUIECKUX
YpaBHEHUHN U HEPABEHCTB

74

CucreMbl U COBOKYIHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPAlMOHATBHBIX,
NoKa3aTeIbHbIX, JJOrapu(pMUUECKUX
YpaBHEHMI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUN A7
pelIeHns ypaBHEHUN U CHCTEM

76

Hcnonp3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CHCTEM

77

IIpumMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUI0 MaTEMaTUYECKUX
3ajiad M 3a]1a4 U3 Pa3In4HbIX o0sacTen
HAyKU U PEAIbHOU KU3HU

78

KonTtponbnas padora o reme "MHTerpan u
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ero npumeHeHusi. CUCTEMbI ypaBHEHUN"

HarypanbHble 1 1ienble yucia B 3ajja4ax u3

79
pEabHOM KU3HU

80 HarypanbHble U enpie 9ucia B 3aja4ax u3
peaabHON KU3HU

81 HarypanbHble U 11e/1ble Yrclia B 3a/1a4ax 13
pEaTbHOM KU3HU

82 [Ipu3HaKu AEITUMOCTH IEJIBIX YHUCETT

83 [Ipu3HaKu AEITUMOCTH IEJIBIX YHUCETT

84 [Ipu3Haku NEIMMOCTH LENBIX YUCEIT

85 [ToBTOpEHME, 0000IICHKE, CHCTEMATH3AITUS
3HaHUU. YpaBHEHUS

86 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHUHU. YpaBHEHUSA

87 [ToBTOpeHue, 0000IIeHHE, CHCTeMATH3AIIHS
3HaHUU. YpaBHEHUS

88 [ToBTOpeHwue, 0000IIeHIEe, CHCTEeMATHU3aAIIHS
3HaHUU. YpaBHEHUS

89 [ToBTOpeHme, 00600IIeHNE, CHCTEMATH3AITUS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITIS
3HaHUU. YpaBHEHUS

o1 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITIS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AITIS
3HaHuii. HepaBeHncTBa

93 IToBTOpeuue, 00001IEHNE, CUCTEMATH3 AN

2 2
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3HaHui. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AITIS

94 N 1
3HaHuil. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AITIS 1
3HaHUW. CucTEeMbl ypaBHCHU N

96 [ToBTOpEHME, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui. CucTeMbl ypaBHEHUN

97 [ToBTOpenue, 006001IEeHNE, CUCTEMATH3AITHIS 1
3HaHuil. OyHKUIKUH

98 [ToBTOpEHME, 0000IICHKE, CHCTEMATH3AITUS 1
3HaHuil. OyHKUIHUH

99 Wroroast KOHTpOIBbHAS paboTa 1

100 HToroBast KOHTpoJbHas paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

101 Kypc anreOpbl ¥ HauaJl MaTEMaTHYECKOTr 0 1
agannsa 10-11 xiaccoB
O06o06111eH1Ee, cUCTEMATH3aIMs 3HAHHUH 3a
KypC ajireOpsl ¥ Hayall MATEMAaTUIECKOT O

102 ) 1
aganm3a 10-11 xkmaccos

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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