MHWHUCTEPCTBO MPOCBEIEHHUS] POCCUMCKOM ®EJIEPAIIAN
MunucrepceTBo 06pazoBaHusl H MOJI0exKHOH NoauTHKH CBEpAIOBCKOI 00/1acTH

MKY "¥Ynpasienune o6pazoBanusi ropoackoro okpyra Bepxorypekmuii"

MKOY "YCTb-CAJJAUHCKASA COoL"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
NelarorHyecKum 3am. qupekTtopa no YP U.0. JUpeKTopa
COBETOM W
p. Ne 01 ot 30.08.2023 Mawmaesa M.B. Mawmaesa M.B.
30.08.2023 np. Ne 202 ot 31.08.2023
PABOYAS ITIPOI'PAMMA

(ID 3314982)

yueOHoro npeamMera «Ajaredpa u Ha4a1a MATEMATHYECKOrO AHAJIH3A.
YraybiaeHHbli ypoBeHb»

st obyvaromuxcest 10 — 11 knaccos

¢. Yers-Canpa 2023 ron



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa U Havajla MaTEMAaTHUYECKOTO aHAJIN3ay SIBISIETCS OJTHUM U3
HauOoJjiee 3HAYMMBIX B MPOrpaMMe CpeHEro oluiero oopa3oBaHus, MOCKOIbKY, C OJHOU
CTOPOHBI, OH O0ECIEeUnBaAET UHCTPYMEHTAIbHYIO 0a3y Il M3Y4YEHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrol CTOpPOHBI, (QOpMHpYET JOTHYecKoe Hu abCTpaKTHOE
MBIIIUICHUE OOYy4YaronuMxcsi Ha YpPOBHE, HEOOXOAMMOM JJisi OCBOCHUsSI HH(POPMATHUKH,
00I11leCTBO3HAHUSI, MCTOPUHU, CIOBECHOCTH W JPYrUX IUCHUIUIMH. B pamkax JgaHHOTO
y4eOHOro Kypca oOydaroliuecs OBJIaJE€BAlOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKd, KoTopasi popMyIupyeT CBOHM TOCTUXKECHHS B MaTeMaTU4YeCcKou opme.

VY4eOHbIll Kypc anreOpbl M Hayajd MaTeMaTUYECKOro aHaliu3a 3aKJIaJbIBAET OCHOBY
JUISL YCTICIITHOTO OBJIAJCHUS 3aKOHAMU (DU3UKH, XUMUH, OUOJIOTUHU, TOHUMAaHUS OCHOBHBIX
TEHJICHIIUM pa3BUTUSI IKOHOMUKH U OOIIIECTBEHHOMN KU3HH, TTO3BOJISIET OPUECHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCMOJb30BaATh UX
JUIS JaibHEHIero oopa3oBaHusl U B TIOBCEIHEBHOM >XU3HU. B TO e BpeMs OBIIaJICHHE
a0CTPAKTHBIMU W JIOTMYECKU CTPOTUMHM KOHCTPYKIHMSMHU aiareOpbl U MaTeMaTH4eCcKOTo
aHajgu3a pa3BHBAaCT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCT,
JTIOKa3bIBaTh YTBEPXKIEHUS C TIOMOIIBI0 MHAYKIMM W pacCcyXkaaTh JIEIyKTHBHO,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3ALIUI0, aOCTparupoBaHue U aHAJIOTHIO, GOPMUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xone m3ydyenus yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTUYECKOrO aHaIN3a»
oOydaromuecs: moJy4aroT HOBBIA OMBIT pEUICHUs] MPUKIAAHBIX 3a]1ad, CAMOCTOSTEIHHOTO
NOCTPOCHHSI MAaTeMAaTHUYECKUX MOJIeNiel  peajbHbIX CHUTyallud, HHTEpIpeTaIluu
MOJIYYCHHBIX PEIIEHUH, 3HAKOMSTCS ¢ MPUMEpaMy MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
NpUpojie, HAyKe W HMCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTHYECKUMU OTKPBITHUSIMU U UX
aBTOPAMHU.

VY4eOHbIit Kypc 00JaaeT 3HAYUTEIbHBIM BOCIUTATEILHBIM MOTEHITMAIOM, KOTOPBIT
peanusyeTcs Kak 4epe3 yueOHbIN MaTepual, CriocoOCTBYIOMUN (HOPMUPOBAHHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK © 4Yepe3 crnenuduky ydeOHOW MJesTENbHOCTH, TpeOyromei
MPOJOJDKUTEIFHOM KOHIICHTPAIIMM BHUMAHMS, CaMOCTOATEIBLHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYYECHHBIN pPE3yJIbTarT.

B ocHoBe meTonukum o0yueHusi anreOpe W HadajgaM MaTeMaTHYECKOTO aHaIHu3a
JICKUT IEATETLHOCTHBINA TPUHITUI OO yICHHS.

B crtpyktype ydeOHOro Kypca «AnredOpa W Hadajga MaTeMAaTHYECKOTO aHaIM3a»
BBIJICJICHBI CIEAYIONINE COJEPKATEIbHO-METOANYECKUE TUHUU: «Hucaa U BBIYUCICHUSDY,
«DyHkuuu U rpapukn», «YpaBHEHHs W HepaBeHCTBa», «Hauama maremaTuueckoro
aHanu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEPIKATENBHO-METOANYECKUE JIMHUU
M3Y4aloTCsd Ha TMPOTSHKEHUM JIBYX JE€T OOydeHHs Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHusl, €CTECTBEHHO JOMOJHSSA JPYr JApyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMu # pasnenamu. JlaHHBIA y4eOHBIM KypcC SBISETCS HHTETPATHUBHBIM, TOCKOJBKY
oOBeuHsET B cebe cofepikaHne HECKOJBKUX MAaTEeMaTHYECKUX JWCIUIUINH, TaKUX Kak



anredpa, TPUrOHOMETPHSI, MAaTEMAaTUUYECKUI aHaIN3, TEOPUS MHOMXKECTB, MaTeMaTUYEeCKasl
noruka u napyrue. Ilo mepe Toro kak oOydarouiuecs OBJaAeBalOT BcE Oosiee MIUPOKUM
MaTeMaTUYecKuM  amnmaparoM, Yy  HHUX  [OclefoBaTelbHO  (QopMmMupyercs U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEIb PEalbHOW CHUTYyaluH,
NPUMEHATh 3HAHUS, IOJYyYEHHbIE NpPU HM3y4YeHUH Y4eOHOro Kypca, i peuieHUs
CaMOCTOATENILHO  C(OPMYJIMPOBAHHOM  MareMaTHM4eckod  3ajaud, a  3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenbHO-MeTOANYECKass JUHUSA «Yucna W BBIYUCICHHUS»  3aBeplIacT
(opMHUpOBaHUE HABBIKOB MCIOJb30BAHUS ACHCTBUTENBHBIX YUCE, KOTOPOE OBLIO HAYATO
Ha ypOBHE OCHOBHOro obmiero oOpa3zoBanusa. Ha ypoBHe cpennero obmiero ooOpazoBaHus
0oco0oe BHHMMaHHE yjaenseTrcs (POPMUPOBAHMIO HABBIKOB PALMOHAIBHBIX BBIYUCICHUH,
BKJIIOUAIOIIUX B c€0S MCIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCH 4YMCia, YMEHHE JIeaTh
MPUKUJIKY, BBITTOJHATh NPUOJIKEHHBIC BHIYUCIICHUS, OLICHUBATh YHCJIOBBIC BBIPAXKEHUS,
paboTaTh C MaTEMaTHYECKMMU KOHCTAaHTaMHU. 3HAKOMbIE OOYyYalolMMCS MHOMXECTBA
HATypalbHBIX, LEJbIX, PAIUOHAIBHBIX M JEHCTBUTEIBHBIX YHUCEN JIOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX uucell. B KakIoM M3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE €My CHCIIM(PUUECKUE 3314l U ONepaIliu: JeJICHHE Hallell0, OTIEpUPOBAHUE
OCTaTKaMM Ha MHOXKECTBE LIENBIX YHCEN, OCOOble CBOMCTBA palMOHAIBHBIX U
UPpALMOHAIBHBIX YHCeNl, apu(METUYECKHE OIepaluu, a TakKe H3BJICUYCHHE KOPHS
HaTypaJIbHOW  CTENEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  4ucel.  bnaromaps
NOCJIEIOBATENIBHOMY PACIIMPEHUI0 Kpyra HCHOJb3yEMbIX YHCEI M 3HAKOMCTBY C
BO3MOXHOCTSMH WX TPUMEHEHUS IS pPEHIeHUs pa3IuyHbIX 3a7ad  (OpMHUPYETCs
NPEACTaBICHUE O €IMHCTBE MAaTEMATHKU KaK HAyKH U €€ POJu B MOCTPOCHHHM MOJEINEH
peaNbHOT0 MHUPA, MIUPOKO UCTIONB3YIOTCS 0000IIeHNEe U KOHKPETU3aIIHSI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTCs HA MPOTSHKEHUH BCETO OOYUYCHHS
Ha YpPOBHE CpEeAHEro oO0Iiero o0pa3oBaHus, MOCKOJIbKY B KaxkaoM paszaeie [IporpamMmbl
PEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIONIMX 3amad. B pe3ynbrate oOydaromniuecs
OBJIQICBAIOT PA3JIMYHBIMA METOAAMHU PEIIEHUS pPalUOHANbHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUW, HEPABEHCTB U
CUCTEM, a TakKXke 3ajad, colepxaumux mnapaMmerpbl. [lonyuyeHHble yMEHHUS IIMPOKO
UCIOJIB3YIOTCSI TIPU UCCIEN0BAaHUU (YHKIUI C MOMOIIBIO MPOU3BOIHOM, NMPHU pELICHUH
MPUKIAJAHBIX 3a7a4d W 3aJlad Ha HaxOXJCHHWE HaWOONBIIUX M HAUMEHBIIUX 3HAYCHUUN
¢bynkiuu. JlanHas comepikatenbHas JUHUS BKIIOYAaeT B cels Takke (QopMupoBaHHE
YMEHUW BBITIONHATh pacu€Thl 1O (QopMysiaM, MpeoOpa3oBaHUs PAIMOHAIBHBIX,
UpPALMOHAIIBHBIX W  TPUTOHOMETPUYECKUX BBIPDAKEHUW, a TaKXKe BbIPAKECHUN,
coJiep KaIux CTereHu u Jorapudmel. briaronaps n3ydeHnro aaredOpandeckoro Marepuaia
MPOUCXOIUT JalbHEWIIEee pa3BUTUE aAJITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIIICHUS
oOydarommxcs, (HOpMUPYIOTCS HABBIKM JEAYKTHBHBIX PACCYXACHHH, pabdOThl C
CUMBOJIbHBIMU (pOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BHJIE
PaBEHCTB U HepaBeHCTB. AnreOpa npeiaraeT 3QGeKTUBHbIE HTHCTPYMEHTHI JJIsl PELICHUS



MPAaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aj7a4, HArjisHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxatenbHo-meToanueckas JuHus «DyHKIuU U rpaduku» TECHO MEPEIieTaeTCs
C JApYrUMH JIMHUSIMH Y4YEOHOTO Kypca, IIOCKOJbKY B KAaKOM-TO CMBICIE 3a7aéT
MOCJIEIOBATENILHOCTh M3Y4YEeHHMs] Marepuana. M3ydeHue CTeneHHO#, MoKa3aTeabHOMH,
JorapuMUYECKOH U TPUTOHOMETPUUECKUX (YHKUUN, HX CBOMCTB U rpaduKoOB,
WCIONb30BaHUE (DYHKIMM JJIsI pelieHus 3a7ad4 M3 JPYyrux Y4eOHBIX MPEIMETOB U
peaTbHOM JKM3HU TECHO CBA3aHO KaK C MAaTEMaTHYECKUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHEHUW M HepaBeHCTB. [Ipu 3TOM OoJbIIOe BHUMaHHE YIEseTcs (POPMHUPOBAHUIO
yMEHUs BbIpaxkaTh (GOpPMYyJIaMH 3aBUCUMOCTH MEXKIY pa3IMUYHBIMH BEJIIMYUHAMH,
UCCJIEJOBaTh TOJYYeHHbIe (YHKIUU, CTpoUTh uX rpaduku. Marepuan dToi
COJIEp)KaTeNIbHOM JIMHUU HAalleJeH Ha pa3BUTHE YMEHUW U HABBIKOB, MO3BOJISIONIUX
BbIpQ)XaTh 3aBUCUMOCTH MEXJIY BEJIMYMHAMH B DPa3IudyHON (QopMme: aHaTUTUUYECKOM,
rpaduueckoid u ciaoBecHOU. Ero m3ydeHue crnocoOCTBYET pa3BUTHIO aJTOPUTMHYECKOTO
MBIIICHHS, CIOCOOHOCTH K 0000IIEHNIO M KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHAJIOTUM.

CopepxxarenbHast JauHusi «Havama wmaremarnueckoro aHaiuza»  MO3BOJISIET
CYIIECTBEHHO PACIHIMPUTh KPYr KaK MaTeMaTHYeCKMX, TaK M MPUKIAIHBIX 3ajad,
JOCTYIHBIX O0YYarONIMMCsI, TaK KaK y HUX MOSBISETCS BO3MOYXHOCTh CTPOUTH TpaduKu
CJIIOKHBIX (DYHKIIMH, OMPENeNaTh WX HAUOOJBIINE M HAMMEHBIINE 3HAUYCHUSI, BHIUYUCIATH
wiomaan GuUryp u oobEMBI Tell, HAXOJUTh CKOPOCTU M YCKOpEHHUs MpoiieccoB. JlaHHas
coJiepKaTeibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IMOCTPOCHUS MATEMaTUYECKHUX
MOJEJIEN pealbHbIX CUTYalHii, TO3BOJSET HAXOAUTh HAWIYUlIEe PEUICHUE B IPUKIIAIHBIX,
B TOM YHCIE COLMAJIbHO-DKOHOMUYECKHX, 3aJadyax. J3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO aHajlh3a CIOCOOCTBYET Ppa3BUTHIO aOCTpakTHOTO, (opMabHO-
JIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
NPOSIBIICHUS 3aKOHOB MaTeMAaTHKHU B HayKe, TEXHUKE U uckyccTBe. OOydaronimecs: y3HamT
O BBIJIAIOIIMXCS PE3yNIbTaTaX, MOJYYCHHBIX B X0JI€ PA3BUTHs MAaTEMATUKU KaK HAYKH, U 00
UX aBTOpax.

CopeprkaTenbHO-METOANYECKasT JTUHUAA «MHOXECTBA M JIOTHKa» BKIIOYAeT B ceOs
AJIEMEHThl TEOPUU MHOKECTB M MATEMAaTHYECKON JIOTMKH. TeOopeTMKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MATEMATHKU U TMPEaaraioT
HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEAMHSIONINN BCE pa3lelibl MaTeMaTUKH U €€
MPUJIOKEHH, OHH CBSI3BIBAIOT pa3Hble MATEMATHUYECKUE TUCHUIUIMHBI U UX MPUI0KEHUS B
eaquHoe 1enoe. I[loaToMy BaXHO JaTh BO3MOXKHOCTH OOy4YarolleMycsi MOHUMATH
TEOPETHUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MATEMAaTHKU U MCHOJb30BATH €ro s
BBIpaKEHUSI CBOUX MbICIEH. [[pyruM Ba)KHbIM MPU3HAKOM MAaTEMAaTUKH KaK HAYKU CIEIyeT
MPU3HATh CBOMCTBEHHYIO €M CTPOroCTh OOOCHOBAaHWUW W CIICJIOBAHHE OMNPEICIEHHBIM
MpaBUjiaM TOCTPOCHUS J10KA3aTeJbCTB. 3HAKOMCTBO C 3JEMEHTAMU MaTEeMaTHU4eCKOU
JIOTUKHU CIOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIILUICHHUS] 00YyYaroluXCsl, MO3BOJISIET UM
CTPOUTH CBOM PACCYXKJICHHSI HAa OCHOBE JIOTHYECKUX MpaBUi, (POPMUPYET HABBIKU
KPUTUYECKOTO MBIIICHUS.



B yuebHOM Kkypce «Anrebpa u Hayajga MaTEMAaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOIO0 MOJEIUPOBAHUSA, KOTOpbIE MPHU3BAHBI CIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MTOCTPOCHUSI MOJEJEH pealbHbIX CUTYaIlNH, UCCIEOBAHUS ITHX
MoOJIeIell C MOMOIIBIO anmapara aareOpbl U MaTEMaTUYECKOTO aHalau3a, WHTEpIpeTaluu
MOJIyYEHHBIX Pe3ylbTaToOB. Takue 3a1aHus BIUVIETEHBI B KK U3 pa3/iesIOB MPOrPaMMBI,
MOCKOJBKY BECh MaTepuall ydyeOHOro Kypca IIHPOKO UCIONb3YeTCS ISl PEIICHUS
NPUKIAIHBIX 3adad. [lpu permieHun pealibHbIX MPAKTUYECKUX 3ajlad  o0ydarouiuecs
pPa3BUBAIOT HAOMIOAATEIBLHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh aHAJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATh MpobiieMy. JlesTenbHOCTh 10
GbopMUPOBaHUIO HABBIKOB PEIICHHUS TMPUKIAAHBIX 3aJlad OpraHU3yeTcs B MpoIecce
U3YUYEHUs BCEX TeM y4eOHOro Kypca «Anredpa U Hayaia MaTeMaTUYECKOTO aHATU3ay.

Ha wu3ydyenue yueOHOro Kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO aHaIN3a»
otBoautTcs 272 4vaca: B 10 xmacce — 136 ygacoB (4 yaca B Heaemo), B 11 kmacce — 136
4acoB (4 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BbIYUCTICHUS

Panmonanbabpie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JAPOOH, TMPOIICHTHI,
OeckoHeuHble nepuoanueckue Apoou. [lpumenenne npobdeil u MPOIEHTOB JJIS PEUICHUS
NPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEATIBHOMN KU3HU.

JleuCcTBUTENbHBIE  YHCIIA. PanuonanpHple  ©M = UppalMOHAJIBHBIE  YHCIA.
ApudmeTndeckue omneparuu ¢ ACHCTBUTEIBHBIMH YHCIaMU. MOJylib AEHCTBUTEIBHOTO
gyucia U ero cBorictra. [IpubnmxEHHbIC BRIUUCICHUS, TIPABUIa OKPYTJICHUS, MPUKUIKA U
OIIEHKA pe3yJibTaTa BbIYUCICHUMN.

Crenenp ¢ nensiM nokaszareneMm. bunom Herorona. Mcnosb3oBaHue MOAXOASIIEH
dbopMbl  3amuCcHU  JEHCTBUTENBHBIX YHCEN JJIsg pPEIHICHUs MPaKTUYECKUX 3a7ad Hu
NpPEJCTABICHUS JaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENIEH! U €0 CBOMCTBA.

CreneHb ¢ pallMOHAJIbHBIM MOKA3aTEIEM U €€ CBOMCTBA, CTENEHD C JIEUCTBUTEIHLHBIM
NIOKa3aTeNeM.

Jlorapudwm uncna. Coiicta norapudma. JleciTuuHbIC U HATypaIbHbIE JOTAPU(PMBI.

CuHyCc, KOCHHYC, TAHI€HC, KOTAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U aPKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE ~ ypaBHEHUsST U ypaBHeHHUs-ciencTBus.  HepaBeHCTBO,  perieHue
HEPaBEHCTBA.

OcCHOBHBIE METOJBI PEIIEHUS UENBbIX U JPOOHO-pAMOHANBHBIX YpaBHEHUU U
HEPABECHCTB. MHOTOWIEHBI OT OAHOW NMEPEMEHHOM. JleJIeHne MHOTOYIEHa HA MHOTOWIEH C
octatkoM. Teopema be3y. MHorowiensl ¢ nienbiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHUs UUCIOBBIX BBIPAXKEHUHN, COAEPIKAIIUX CTEIEHH U KOPHH.

Uppanuonansubie ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS HPPALMOHAIBHBIX
YPaBHEHHUM.

IlokazarenbHble ypaBHEHUs. (OCHOBHbIE METOAbl PEIICHHUS] TMOKAa3aTeJIbHbIX
YPaBHEHHUM.

[IpeoGpazoBanre BEIPAKECHHM, COACPIKAITUX JTOTAPUPMBI.

Jlorapudmudeckne ypaBHeHHS. OCHOBHBIE METONBI PEIICHUS JOTapUPMUUECKUX
YPaBHEHHM.

OcHoBHBIC TpUroHOMeTpUdeckue Gopmyiel. [IpeodpazoBanre TPUTOHOMETPUIESCKIX
BbIpaKCHUU. Perenne TpuroHoMeTpUYeCKUX ypaBHEHUM.

Pemienne cucteM nMHENMHBIX ypaBHEHH. MaTpuia CUCTEMBI JTUHEWUHBIX YPABHEHHUM.
Onpenenurens MaTpuilpl 2X2, €ro reOMETPUYECKUI CMBICI U CBOMCTBA, BBIYMCIEHHUE €TI0
3HAYEHHUs], NTPUMEHECHHUE ONPENECIUTEN ISl PEUICHUS] CUCTEMbl JMHEWHBIX YpPaBHEHHI.



Pemenune npukiiagHeIx 3a7a4 ¢ HOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUM. MccnenoBanue
MIOCTPOEHHOU MOJIEJIH C ITIOMOIIBIO MATPULL U ONIPEAEIIUTEIIEH.

ITocTpoeHne MaTeMaTUUYECKUX MOJEIIEH PEaJIbHON CUTYallUH C IIOMOIIBIO YPABHEHUN
n HepaBeHCTB. [IprmeHeHME ypaBHEHUMHM W HEPABEHCTB K PEIICHUI0 MATEMaTHYE€CKUX
3a/1ay ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTEel HAYKU U PEeabHOM JKU3HU.

DYyHKIUH U TPAaPUKHU

OyHKIMSA, cnocoObl 3aganus GyHKuuu. B3anmuo oOpaTtHbie GyHkunu. Komnosunus
¢ynkuuit. I'paduk pyHKuuu. DnemeHTapHbie peoOpa3oBaHus rpauKoB (QyHKIIHMA.

OO6nacte omnpeneneHuss U MHOXKECTBO 3HaueHWd ¢GyHkuuu. Hynmum QyHkoum.
[IpomexyTku 3HakomocTossHCTBA. YE€THbie u Heu€TtHble ¢yHKIMU. [lepuoguyeckue
byakuun. [IpoMexxyTku MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl 1 MUHUMYMbI (DyHKIIUH.
Haubonbiiee u HauMeHbIlee 3Ha4eHUS (PYHKIIUU HA TIPOMEKYTKE.

Jluneiinasi, KBaapaTUyHass W  JpPOOHO-IMHEHHAs QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHHUE UX I'PaUKOB.

Crenennas PyHKIIMS ¢ HATypaJbHBIM U II€JIBIM MOKa3atesieM. E€ cBoiicTBa u rpaduxk.
CroiictBa u rpaduK KOpHS n-OM CTeNmeHHW Kak (YHKIMH OOpaTHON CTENEeHU C
HATypaJIbHBIM I1OKA3aTEJIEM.

[TokazarenbHass u Jsorapudmuueckas GYHKIMH, HUX CBOWCTBA H TpaduKH.
UcnonwszoBanue rpadukoB GyHKIUHN 1T pEIICHUS] YpaBHEHUH.

Tpuronomerpudeckass OKpPY>KHOCTb, OINpPEICICHUE TPUTOHOMETPUUYECKUX (YHKIIHMA
YUCIIOBOI'O apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBHUCHUMOCTH B pPEAbHBIX IMpolleccax W sBIeHUsX. [ paduku
pealbHBIX 3aBUCUMOCTEM.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs OCJIENOBATSIIHbHOCTEN. Meton
MAaTeMaTUYEeCKOM HWHIAYKUMHA. MOHOTOHHBIE M OIPAHUYEHHBIC IIOCJIEIOBATEIBLHOCTH.
HcToprs BO3SHUKHOBEHUS MAaTEMAaTHUYECKOTO aHAJIN3a KaK aHaln3a 0ECKOHEYHO MaIbIX.

Apudmernyeckas U TeOMETpUYECKas Mporpeccuu. beckoHeyHo yObIBaroIas
reomeTpuyeckass mporpeccusi. CyMMa OecKOHEUHO YOBIBAaIOIIEH TIeOMETPUUYECKON
nporpeccud. JIMHEWHBIM W 3KCHOHEHUMaNbHBIA pocT. Yucino e. dopmyiia CIOXKHBIX
MPOLEHTOB. MCHoOap30BaHuE MPOTPECCUU I PELICHUS PEAJbHBIX 3a4ad MPUKIATHOTO
XapakTepa.

HenpepoiBHble (QYHKIIMM U BX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI TpadUKOB
¢ynkiuii. CoiicTBa (GYHKIMKA HENMPEpPHIBHBIX Ha OTpe3ke. MeTox WHTEPBAJIOB JUIs
pemieHusi HepaBeHCTB. [IpuMeHeHWE CBOWCTB HEMPEPHIBHBIX (DYHKIMH ISl pEIICHUS
3a7a4.

[lepBass m BTOpas mpouw3BoAHbIC (yHKIMH. OmnpeneneHue, TEOMETPHUUSCKUN U
du3nUecKuii CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeIbHOU K rpaduKy HyHKIIHH.

[IpousBonHbie 3jieMeHTapHbIX (QyHKUMA. [Ipow3BogHas CymMMBbI, NPOU3BEACHUS,
YaCTHOTO U KOMIO3ULIUU (PYHKIIHA.

MHo:xecTBA U JIOTMKA



MHOX€eCTBO, OlepalMy HaJ MHOXXECTBAMHM M UX CBOMCTBa. [[narpammsl Ounepa—
BenHna. IlpuMeHeHHe TEOpPETUKO-MHOKECTBEHHOIO almapara Ui OIMCAHUS pPEabHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a7a4 U3 APYTUX yU€OHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO O0OBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHEHHUS.

11 KVIACC

Yuciia ¥ BIYUCTCHUSA

Harypanbnbie u nensie uyncna. [[puMeHeHne npu3HAKOB JIEIMMOCTH UEJbIX YUCE,
HanOosbmmii oOmuii nenurens (nanee — HOJ) u Haumensbiiee oliee kpaTHoe (nanee —
HOK), octatkoB 1o mojyito, anroputMa EBkinaa nsis penieHus 3a1a4 B 1EIbIX Yuciax.

KommiekcHbie uuncna. AnreOpaudeckass U TPUTOHOMETpHUYECKas (OPMBI 3amucu
KOMIUIEKCHOTO 4Hucla. Apu(METHYECKHE OmNepalud ¢ KOMIUICKCHBIMH YHCJIAMHU.
N3o0paxenne KOMIUIEKCHBIX YHCEI Ha KOOpAMHATHOW rmiockocTH. dopmyna Myaspa.
Kopuau n-oil creneHu u3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHre KOMIUJIEKCHBIX YUCeN IS
pereHns GU3NYEeCKUX U TEOMETPUUSCKHUX 3aj1ay.

YpaBHeHUS ¥ HEPABEHCTBA

CucrtemMa M COBOKYNHOCTh YPaBHECHHI W HEPaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHM C MOMOIIBIO TPUTOHOMETPUYECKOM
OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OcHOBHBIE METO/BI PEIICHUSI MTOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOIBl PEUIEHHUS CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPAaBHEHUH.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpuMeHeHue ypaBHEHHUH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATUYECKHUX 3a/1a4
Y 33/1a4 U3 Pa3IUYHBIX 00JACTel HAYKW U PEATbHOM KU3HU, HHTEPIIPETAIHS MOTYYSHHBIX
pEe3yJIbTaTOB.

DOyHKUNH U TPAaPUKH

I'padux xommo3zuruu GyHkiui. ['eomeTpudeckre 00pas3sl ypaBHEHU U HEPABEHCTB
Ha KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpudeckre GyHKIMHA, UX CBOMCTBA U TPadUKH.

['padraeckne mMeTonbl pelieHus ypaBHEHUN W HepaBeHCTB. ['paduueckue MeTonbl
pelIeHus 3aa4 ¢ MapamMeTpaMu.

Hcrnons3oBanune rpadukoB GYHKITUN I UCCISIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpPbI€ BO3HUKAIOT MPU PEUICHUHU 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M peaibHOU
KU3HU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHne mpPOU3BOAHONW K MCCIENOBAHUIO (PYHKIUNA HAa MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHue HamOoJbIIero M HAMMEHBIIEr0 3HAYEHUH HEeNpepbIBHON
(yHKIIMU Ha OTpE3KE.

IIpuMeHeHne MPOU3BOIHOM ISl HAXOKACHUSI HAWIYUIIErO PENIEHUs B IMPUKIaIHBIX
3ajiayax, JUisl ONpeAeNIeHUs] CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOTro (OopMysIol Uiu
rpaduxom.

IlepBooOpa3Hasi, = OCHOBHOE  CBOMCTBO  mepBooOpasHbix.  [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEpBOOOPa3HBIX.

HNHuterpan. I'eoMeTpudecKuil CMBICI MHTETpajia. BpruuciaeHue onpenenéHHoro
uHTerpana no ¢popmyine Hetorona-JleitOuuma.

[IpumeHenue uHTErpana sl HAXOXKIEHUsS IUIOIIAJNEH MIIOCKUX (Uryp U 00BEMOB
F€OMETPUYECKUX TEN.

[Ipumepsr  pemienuid  auddepeHuManbHBIX — ypaBHeHHMH.  Marematuyeckoe
MOJIETMPOBAHKE PEATBHBIX MPOLIECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA VYYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPaXJAAHCKOW TMO3UIUU OOydYarolerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4YJICHAa POCCHICKOro o0O0IecTBa, MNPEACTABICHUE O MaTeMaTHYECKUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUM, MPOUEAYP Tpa)kJIaHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHUE B3aUMOJCHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCHUHCKOW TPaKIAHCKONW WJACHTUYHOCTH, YBaXKCHUS K
NpOIUIOMY M HACTOAIIEMY POCCUHWCKOW MAaTEeMaTUKHU, IIEHHOCTHOE OTHOIIEHHE K
JOCTHMKEHUSIM POCCUUCKUX MATEMaTUKOB W POCCHICKOM MAaTEeMaTHYE€CKOW IIKOJIbI,
UCITOJIb30BaHUE ITUX JIOCTHIKEHUH B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SIKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoja, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAaHMS, JTHUYECKOrO IIOBEICHUS, CBA3AHHOIO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTHKEHUN HAyKH M JEATEIbHOCThIO YYEHOr0, OCO3HAHHE JIMYHOIO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlad, PEUICHUH, PACCYKICHHUH, BOCIPUUMUHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHMUSA:

chOpMHPOBAHHOCTh YMEHUS TPUMEHSATH MAaTeMaTUYECKUE 3HAHHWS B HMHTEpPEcax
310pOBOTr0 U 0€30MacHoro o0pasa KU3HHU, OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY 3/10POBbIO
(3mopoBoe TMTaHHE, COAJAaHCUPOBAHHBIA PEXKHM 3aHATHM U OTHAbIXa, peEryJspHas
¢usznueckasi akTUBHOCTDH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUSX CIIOPTHBHO-
03/I0POBUTEIIBHOMU JIEATEIIBHOCTBIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYyAYy, OCO3HAHUE LEHHOCTU TPYAOIIOOUS, MHTEPEC K Pa3IMYHbIM
chepam mpodecCHOHATBLHOW  NEATeNFHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPWIOKCHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbBIE JKMU3HEHHBIE IUIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K
MaTeMaTH4ecKoMy OOpa30BaHUIO U CaMOOOpPa30BAaHUIO HA MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUM MPAKTHUYECKUX 3a7ad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrn4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOU KYJIbTYpbl, MOHUMAHUE BIUSHUS COIMATBHO-
SKOHOMUYECKHUX TMPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOM CpeJlbl, OCO3HAHUE
I00aJbHOTO  XapakTepa HSKOJIOTMYECKUX MpoOsieM, OpHEHTalus Ha IPUMEHEHHE
MaTeMaTU4YeCKUX 3HAHUW ISl peIIeHHs 3ajJad B 00JIaCTH OKPYXAIollel Cpelibl,
IJJAHUPOBAHUE TOCTYIMKOB M OLICHKH MX BO3MOXHBIX TMOCIEICTBUM IS OKpYXKaromiei
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAyKU W OOIIECTBEHHOM MPAKTHUKHU, MOHUMAHUE MaTeMaTHYECKOW HAyKW Kak
chepbl 4eIOBEUECKON NESITEIHbHOCTH, ITANoOB €€ pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHUS
UBWIN3AIlMU, OBJAJCHUE S3BIKOM MATEMaTUKH M MaTEMaTHUYeCKON KyJIbTypod Kak
CpPEJACTBOM  TIO3HAHUSI  MHpPa, TOTOBHOCTh  OCYIICCTBISITH  MPOEKTHYIO WU
UCCJIEIOBATEIBCKYIO ICATEIbHOCTh UHIUBUAYAILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jjornyeckue 1eMCTBUA:

BBISIBJIATh U XapaKTePHU30BaTh CYIIECTBEHHBIC MIPU3HAKH MAaTEMAaTHIECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUH MEXIY TMOHATUIMHU, (OPMYIUPOBATH ONPEACICHUS TOHITHM,
yCTaHABJIMBAaTh CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIIUA, OCHOBAHUA sl 0000IIECHUS U
CpaBHEHUS, KpUTEPUH TTPOBOJUMOrO aHAIIN3A;

BOCIIPUHUMATH, (DOPMYITMPOBATH M NMPEOOPA30OBLIBATH CYKICHUS: YTBEPAUTEIIbHBIC U
OTpHUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJISITH MATEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEUMS B
dakTax, TaHHBIX, HAOIIOICHUAX U YTBEPXKJICHHAX, TIPEIarath KPUTSPUH JIJIS BBISBICHUS
3aKOHOMEPHOCTEUN U MPOTHBOPCUMH;

JIeJIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

MPOBOJUTh CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMaTUUYECKHUX  YTBEPKIACHUU
(mpsiMble U OT NPOTHUBHOTO), BBICTpPAMBATH APTYMEHTALIMIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI,

BBIOMpaTh CIOCOO pemeHus y4eOHOW 3a1auyu (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAIINN C YU4ETOM CaMOCTOSITEIBLHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTebCKue 1eHCTBUS:

WCTOJIb30BaTh  BOMPOCHI  KaK  HMCCIEIOBATEIbLCKUNA  HMHCTPYMEHT  ITO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOIIME MNPOTHBOpPEUYHE, MNpOoOJeMy, yCTaHABIUBATh
HCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;



MPOBOJIUTh CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HUCCIEIOBAaHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, sBJIEHHUs, IMpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXy 00BEKTaMHU, SIBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO  (GOPMYJIUpPOBAaTH OO0OOIIEHHS M BBIBOABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJEHUSI, WCCIEOBaHMS, OIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yIbTaTOB, BHIBOJIOB U 000OIICHHUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IIpollecca, a TaKKe  BBIJBUIaTh
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH AeUIMTHI HHGOPMAIUU, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOIIPOC U
JUTSL PEIICHUS 3a/1auu;

BBIOMpaTh HMHGOPMAIMIO W3 HMCTOYHMKOB Pa3JIMYHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATH3UPOBAaTh W WHTEPIPETUPOBATh WH(OOPMAIMIO PA3TUYHBIX BUIOB U (HopMm
pPEICTaBICHUS;

CTPYKTYypUpOBaTh HHGOPMAIIMIO, TPEACTaBIATh €€ B pa3IudHbIX (opMmax,
WJUTFOCTPUPOBATh TPpaPUUIECKH;

OIICHUBATh HAJEKHOCTh MHGOpPMALMM IO CAaMOCTOSITENIBHO CHOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIEC YHHBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBUS

OO01menue:

BOCIPUHUMATh W (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCJIOBHSIMHU H
HEeJIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOAY PEIICHUS 3aJayd, KOMMEHTHUPOBATH
MOJIYYEHHBIN PE3yIIbTaT;

B XoJe OOCYXKIEHHS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, perraeMoi 3ajauyd, BBICKA3bIBATh WJIEW, HAIICJICHHBIE HAa TIOMCK pPEIICHHS,
COMNOCTABJISITh CBOM CYXKIEHUS C CYXICHUSMH JPYTMX YYacCTHUKOB JIHAJIOTa,
OOHapy>XHMBaTh PAa3IMUUE W CXOACTBO TO3UIMH, B KOPPEKTHOU (opme (hopMymupoBaTh
pa3HorjIacus, CBOU BO3PAXKECHUS;

MpEACTaBIATh PE3yJbTaThl PEIIEHUs 3aJayd, »SKCIEPUMEHTA, UCCIEIOBaHUsA,
MPOEKTa, CAMOCTOSTEILHO BBIOMPATh (hOopMaT BHICTYIUICHHS C YIETOM 3a7a4 Mpe3eHTAIIUU
1 0COOCHHOCTEN ayIuTOPHUH.

PeryasiTUBHbIC YHUBepCaJIbHbIe Y4eOHbIE 1eHCTB U

CamMoopranusanus:

COCTaBIIATH TUIaH, AITOPUTM PEIICHUS 33/1a4d, BBIOUPATH CIIOCOO PEMICHHSI C YIETOM
UMEIOIINUXCST  PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



BJIAJ€Th HABBIKAMHM I103HABATEIbHOM pe(IeKCUM KaK OCO3HAHMS COBEPILIAEMbIX
JNEUCTBUH W  MBICIUTENBHBIX IPOLECCOB, HUX pe3yJbTaTOB, BJIAAETh CIOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3ylbTaTa peuieHUuss MaTeMaTU4eCcKON
3a/1auu;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUH 33/1a4l, BHOCUTH
KOPPEKTUBBI B JESATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIU U YCIOBUSAM, OOBSICHATh MNPUYUHBI
JOCTUXKEHUSI UM HEJOCTUXKEHUSI Pe3yIbTaTOB JESITENbHOCTH, HAXOIUTh OMMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

MOHMMATh ¥ UCTOJIh30BaTh MPEUMYIIESCTBA KOMAaHAHONW W WHAMBHIYATIbHON paOOTHI
pU pelIeHUu y4eOHBIX 3a/1a4, IPUHUMATh 1[eIb COBMECTHOM J1€ATENbHOCTH, INIAHUPOBATh
OpraHu3alldi0 COBMECTHOW padoThl, pacnpenensTb BUABbl padoOT, JOroBapUBaThCH,
0o0CyXaTh MPOIIECC U Pe3ybTaT PaboThl, 0000IIaTh MHEHHSI HECKOJBKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBbIX (opmax paboTbl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIC), BBITIOIHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOU
JEUCTBUSL C APYTMMH WICHaMH KOMaH/Ibl, OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
IPOAYKT MO KPUTEPUIM, CHOPMYIMPOBAHHBIM yYaCTHHKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuyenus B 10 kiacce o0yyaromuiics MOJYYUT CIEAYIONIUE MTPEAMETHBIC
pE3yNbTaThl 1O OTACIbHBIM TeMaM pabouel mporpamMMmbl yueOHOTo Kypca «Anredpa u
Hayajia MaTEMaTUYECKOr0 aHaJIU3a:

Yucaa 1 BBIYMCICHUSA:

CBOOOJTHO  OMEPUPOBATH MOHATUSMU: PaAlMOHAIBHOE YHCIO, OECKOHEYHas
nepuoauvecKas 1po0b, MPOIEHTHI, UPPALIMOHATEHOE YHCIIO, MHOKECTBA PAI[MOHAIBHBIX U
JNEUCTBUTEIIBHBIX YUCEN, MOAYJIb IEMCTBUTEIBHOIO YHUCIIA;

MPUMEHSTh APOOM YW MPOLEHTHI JJISl PEIICHUs] MPUKIANHBIX 3aa4 U3 PA3IUUHBIX
OTpacyiedl 3HAaHUW U PEabHOU KU3HH;

MIPUMEHSThH NPUONM>KEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKHUIIKY U OLIEHKY
pe3yJibTaTa BIYUCICHUN;

CBOOOJTHO OMEPHPOBATH MOHSATHEM: CTETIEHb C IIEJIBIM TOKa3aTeJeM, MCIOIb30BaTh
MOAXOASALIYI0 (DOPMY 3alKCH IEUCTBUTEIbHBIX YHCEI ISl PEIICHUS] MPAKTUYECKUX 3a7a4
Y MPE/ICTABJICHHS JAaHHBIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: APUPMETHUECKUI KOPEHb HATYPAJbHOMN CTETICHH;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM ITOKA3aTeJIeM;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: JIorapu(dM Uucia, AECATUYHBIE U HATYpalbHbIE
norapudmei;



CBOOOJHO OINEpUPOBATh MOHATHSAMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIE€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATh IOHATUSAMH: ApPKCHUHYC, ApPKKOCMHYC M apKTaHI€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHHMS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSITh pa3InYHbIE METOAbI PEIICHUS PAllMOHATIBHBIX U JPOOHO-paIllMOHATBHBIX
YpaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB JJIs1 PEUICHHS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJIHOM NMEePEMEHHOM, MHOTOWICH
C HeJbIMU KO3 (dUIIMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTh JIEJICHUE MHOrO4YjieHa Ha
MHOT'O4YIEH C OCTaTKOM, Teopemy be3y u teopemy Buera nns pemenuns 3anay;

CBOOOJIHO ONEepUpOBaTh MOHATHUAMH: CHUCTEMa JIMHEWHBIX ypaBHEHHWH, Marpwuiia,
ONpENENNUTENb MAaTpULBl 2 X 2 U €ro T€OMETPUYECKUN CMBICI, MCIOJIb30BAaTh CBOMCTBA
ompenenurens 2 X 2 s BBIYUCICHUS €ro 3HA4YE€HUS, NPUMEHATh ONPENEIIUTENN IS
pelIeHnsT CHUCTEMbl JIMHEHMHBIX YPAaBHEHMI, MOJEIUPOBATh pEaJbHbIE CUTyalUuHd C
NOMOIIIBI0 CHUCTEMBl JIMHEWHBIX YpPaBHEHWI, HCCIEIOBATh IMOCTPOEHHBIE MOJAEIHN C
NOMOIIBIO MATPUIL U ONIPEAECTUTENEH, THTEPIPETUPOBATH NOJIYUYEHHBIN PE3YIIBTAT;

UCIIOJIb30BaTh CBOMCTBA ICMUCTBUI C KOPHAMMU JIJisl TPeoOpa30BaHuUs BHIPAKEHUI;

BBITMIOJHATh TPEOOpa30BaHUsl YHCIOBBIX BBIPAKEHUM, COAEpKAIIMX CTENeHU C
palMOHAIbHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBa JiIorapudMoB i1 TpeoOpa3oBaHusl JOrapuPMUUYECKUX
BBIPAKEHUM;

CBOOOJHO  OMEpUpOBaTh TMOHATHUSIMU: HpPpPAMOHAIBHBIC, TOKa3aTelIbHBIE U
norapuMUYECKUE YpaBHEHUS, HAXOJUTh WX pEHICHUS C TOMOIIBI0 PAaBHOCHIBHBIX
NEPEXOJ0B MUJIU OCYIIECTBIISIS IPOBEPKY KOPHEN;

NPUMEHSITh OCHOBHBIE TPHUTOHOMETpUUYeckre (opmMynsl st  npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJIHO OINEpPUPOBATH MOHITHUEM: TPUTOHOMETPUUYECKOE YpPAaBHEHUE, MPUMEHSTh
HeoOXomuMbie (QOPMYNBI I PEHICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpPaBHEHUN;

MOJEIUPOBATh PEalbHbIE CUTYallUM Ha SI3bIKE aireOpbl, COCTABIISTH BBIPAKEHUS,
YpPaBHEHUsI, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, UCCIEIOBAaTh ITOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM armapara anreOpsl.

DyHKUUM U TPaPUKH:

CBOOOJTHO OMEPUPOBATH TMOHATHUSMU: (DYHKIUSA, CHOCOOBI 3amaHusi (PYHKITUH,
B3aMMHO O0OpaTHble (PYHKIIUH, KOMMO3UIUS (YHKIUH, Tpaduk (QYHKIUH, BBITOTHITH
AJIIEMEHTapHbIe peoOpa3oBaHus TpauKoB HYHKIIHIA;

CBOOOJIHO ONEPHUPOBATH NOHATHAMU: 00JACTh ONPEACICHHUS] U MHOXKECTBO 3HAYECHUI
byHKIMY, HYTW QYHKIUUA, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA,;



CBOOOJ/IHO OMEPUPOBATH MOHATUIMU: YETHBIC U HEUETHBIC (DYHKIUU, MEPUOIUYECKUE
GyHKIMY, TPOMEKYTKM MOHOTOHHOCTH (YHKIIMH, MAKCUMyMbl U MHUHUMYMBbI (PYyHKIIUH,
HanOoJIblIee U HAUMEHBIIIEEe 3HaUeHUE (PYHKUIMU HA TPOMEKYTKE;

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CTETICHHAs (PYHKIMS C HATYypaJbHBIM U LEIbIM
nokasareneM, rpaduk CTeNneHHOW (YHKIIMM C HAaTypaJbHbIM M II€JIbIM TIOKa3aTeseM,
rpa@uk KOpHS nN-OM CTeNeHHM KakK (PYHKIUMU OOpaTHOM CTENEHH C HATypaJbHBIM
MOKa3aTeseM;

OTEpUPOBATH MOHATUAMU: JTUHEWHAs, KBaApAaTUUHAsI U JPOOHO-TUHEHHas (DYHKIUU,
BBINIOJIHATD 3JIEMEHTAPHOE UCCIIE0BAHNUE U MOCTPOEHUE UX IpaUKOB;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: MOKa3aTelbHasg U Jorapupmuyeckas QyHKIHH,
UX CBOMCTBA U rpadUKu, UCIIOIB30BaTh UX TpadUKH JJIs PEIICHUS] YpaBHEHUH;

CBOOOJHO  OMEpUPOBATH  TOHATHSAMHU:  TPUTOHOMETpUUYECKAas  OKPY>KHOCTb,
ompejieieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMeHTa;

UCIIOJIb30BaTh I'pauKu (QYHKIUN IS UCCIEAOBAHMS IMPOLIECCOB M 3aBUCUMOCTEH
Ipy PEIICHUU 3a/ad U3 JAPYrux y4eOHBIX MPEAMETOB U pPealbHOW >KU3HU, BBIPAXKATh
dbopMyamMu 3aBUCUMOCTH MEX1Y BETUUMHAMU;

Havayia MaTeMaTH4ecKOro aHajamn3a:

CBOOOJHO  OMEepUpOBaTh MOHATUSAMU: apupMeTHdecKas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAasi TE€OMETpHUYECKas MpOrpeccusi, JIUHEHHBIM U
AKCIIOHEHIIMAIBHBIM POCT, (OpMyNa CIOXKHBIX MPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTaHTE;

UCII0JIB30BATh IPOrPECCUU ISl PELIEHUS PEAIbHBIX 3a7a4 NPUKIaJHOTO XapaKTepa;

CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU: IOCIEAOBATEILHOCTh, CIIOCOOBI 3aJlaHus
MOCJIEIOBATENIBHOCTEM, MOHOTOHHBIE M OTPAaHMYEHHBIE MOCIJIEIOBATEIIBHOCTH, TOHUMATh
OCHOBBI 3apPO’KJICHUSI MAaTEMAaTUYECKOTO aHaNIM3a KaK aHajanu3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh TMOHSATUSMU: HEMPEPHIBHBIE (PYHKIIMU, TOYKH pa3pbiBa
rpaduka GyHKIHH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OMEPUPOBATH MOHATHEM: (PYHKI[US, HEMPEPHIBHAS HA OTPE3KE, IPUMECHSIThH
CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IS pelIeHUs 3a1a4;

CBOOOJTHO OMEPUPOBATH TOHATUSMH: TEpBasi M BTOpas MPOU3BOAHBIC (DYHKIIHH,
KacarenpHas K rpaduky QyHKINH,

BBIYUCIISITh MPOU3BOJIHBIE CYMMBbI, IPOU3BEACHUS, YAaCTHOTO M KOMIIO3HUIIMU ABYX
(byHKIUH, 3HaTh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKITUH;

MCITIOJIB30BaTh T€OMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOIHOU TSI PEIICHUS
3a/1ay.

MHoxkecTBa U JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHSATUSIMU: MHOXKECTBO, OTIEpAIlMU HaJl MHOYKECTBAMH,

UCIIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaT Jjig OINUCAHHUS pPeabHBIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;



CBOOOJHO ONEPHUPOBATH MOHIATHIMU: OINpPEECICHHUE, TEOPEMA, YPAaBHEHUE-CIIECTBUE,
CBOICTBO MAaTE€MAaTHUYECKOI0 OOBEKTa, 0KA3aTeIbCTBO, PABHOCUJIBHBIE YpaBHEHUS U
HEpaBEHCTBA.

K xoniy o0yuyenus B 11 kiacce o0yyaromuics NOJYYUT CIEAYIOLIUE MPEAMETHbBIE
pe3ysbTaThl MO OTACNIBbHBIM TeMaM paboyell mporpamMMmbl yueOHOro Kypca «Anredpa u
HayaJla MaTeMaTUYECKOTO aHAIN3a»:

Yucna 1 BHIYMCICHUSA:

CBOOOJHO OINEpUPOBATh MOHATUSAMU: HATypajdbHOE U LEJIOE YHMCIO, MHOXXECTBa
HaTypaJbHBIX U LEJIBIX YHCEeJI, UCIIONb30BaTh MPU3HAKU JIeTUMOCTH 1enbix yucen, HOJl u
HOK narypanbHbIX uncen A perieHus 3a1ay, IpUMEHITh aaroputM EBkiunaa;

CBOOOJIHO OMEpUPOBATh MOHATUEM OCTATKa MO MOJYJIIO, 3alKMChIBaTh HATYpaJbHbIE
YKclia B Pa3IMYHBIX TTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO  ONEpPUPOBATH TMOHATHSIMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX YHCEN, MpPEACTaBIsATh KOMIUIEKCHbIE YHClIa B alredpanyeckod u
TPUTOHOMETPUYECKON (opme, BBINOIHATH apuPMETHUYECKUE ONepald ¢ HUMH U
M300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

YpaBHeHUsSI M1 HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh TMOHATUSIMU: HUpPpAlMOHATbHBIE, TOKa3aTelbHbIE U
norapuMUYECKUe HEPaBEHCTBA, HAXOJUTh HMX PEIICHHUS C TMOMOIIBI0 PaBHOCHIBHBIX
[IEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH NP pelIeHUU TPUTOHOMETPUUECKOTIO YPaBHEHUS;

CBOOO/IHO ONEPHUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NMPUMEHATH
HeoOXoaAuMble (OPMYNBl Ui PELIEHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOO/IHO ONEpUPOBAaTh TOHATUSMHU: CHUCTEMA U COBOKYNHOCTb YpPaBHEHUH W
HEPABEHCTB, PABHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CIIEICTBHS, HAXOAUTh PpELICHUS
CUCTEMBl M COBOKYIHOCTEM palMOHAIbHBIX, HPPAUUMOHAIBHBIX, II0KA3aTEIBHBIX U
Jgorapu(p)MUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paioHalIbHbIE, WPpPalMOHAIBHBIE, MOKa3aTeNIbHbIC, JIOTApUPMUUECKHE U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEp KAILNE MOLYJIM U TTapaMeTphl;

NPUMEHATH TpaUyecKue METOAbI JJIsl PELICHUS] YPaBHEHUM U HEPABEHCTB, a TAKXKe
3a/1a4y ¢ apaMeTpaMu;

MOJICJINPOBATh PEAJbHBIE CUTyallUd Ha S3BIKE aJreOpbl, COCTABIATH BBIPAXKECHHS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33/Ja4d, UCCIIEI0BATh IOCTPOCHHbBIE
MOJENIM C MCIHOJIb30BAHMEM ammapara anreOpbl, HHTEPIPETHUPOBATH IMOJYyYECHHBIN
pe3yJibTar.

DyHKUUM U TPAaPUKH:

CTPOUTH IrpaUKN KOMIO3ULUHU (QYHKIIUI C TIOMOIIBIO SJIEMEHTAPHOTO UCCIICIOBAHUS
Y CBOMCTB KOMITO3UIIMU JBYX (DYHKIIUH;

CTPOUTh TE€OMETPUYECKHE OO0pa3bl ypaBHEHMIl M HEPABEHCTB Ha KOOPIMHATHOU
IJIOCKOCTH;



CBOOOJTHO ONEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIIUH;
NPUMEHATH (PYHKLUHHU ISl MOJIETUPOBAHUS U UCCIIEIOBAHUS PEAJIbHBIX MTPOLIECCOB.
Havasia MaTeMaTH4eCKOro aHaan3a:

UCIIOJIb30BaTh NPOU3BOJHYIO ISl HCCJIEAOBAHHUS (PYHKIMHM HA MOHOTOHHOCTh U
HKCTPEMYMBI;

HaXOQUTh HauOoOJbIlIEe W HAUMEHbIlIEe 3HaueHUs (QYHKIUU HENpPEpPhIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKACHHUS  HAWIYYIIEro peleHus B
NPUKIAJHBIX, B TOM YHCIIE€ COLMAIbHO-DKOHOMHUYECKHUX, 3ajadax, [Js OIpeaesieHus
CKOPOCTH M YCKOpEHHUS Tpoliecca, 3aaHHOro GopMyJIoi Win rpagukom;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TEpBOOOpa3Has, OMNpeNeiIEHHBIA HWHTErpal,
HaXOAUTh MEPBOOOPA3HbIC FIEMEHTAPHBIX (PYHKIUN U BBIYUCIATH MHTErpaji no Gopmyle
Hrrorona-JleiiOHuma;

HaXOAUTh IUIOMIA/IN MJIOCKUX PUTYP U O0BEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEJCTAaBIECHUE O MaTeMaTHYeCKOM MOJECIMPOBAHUM HA  MPHUMEPE
cocTaBlieHUs MU PepeHIMaTbHBIX YPaBHEHUH;

pemiarb TNPUKIAJHBIE 3aladyd, B TOM UHCJIE COIMAIbHO-3KOHOMUYECKOTO U
(du3MUeCcKOro xapakrepa, CpeACTBAMU MAaTEMATUYECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U MIPOTPECCUU 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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