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HOACHUTEJIBHAA 3AIIUCKA

VYuebHsblil kypc «Anredpa W Hadalla MATEMATHYECKOTO aHAIM3a» SIBISETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MOpOorpamMMe cpeaHero oOiero oOpa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YUYCHHsSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrod CTOpPOHbI, (OpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBINIJICHUE O0yYaroluXcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MH(POPMATHKH, 00IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca OOydYarolHecsi OBJaJEBAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KoTopas (QOopMyJIupyeT CBOU
JOCTUKEHUS B MaTEMaTU4ecKoi opme.

VYuebHblil Kypc anreOpbl U HavyaJl MAaTEMAaTHYECKOTO aHaIM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHEIIHOTO OBJQJACHUS 3aKOHaMH (DPU3UKH, XUMUH, OHUOJIOTHH,
MMOHMMAHHSI OCHOBHBIX TE€HJICHIIMN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX VIS JalbHEHIIEro oOpa3oBaHUsS U B
MOBCEIHEBHOM *U3HU. B TO e Bpemsi oBlajeHHWE aOCTPAKTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKIHUSAMHM anreOpbl M MaTEeMaTHUYE€CKOTO aHajiu3a pa3BUBACT
YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKA3bIBATh
YTBEPKJAEHUS C MOMOIIBI0O UHAYKIIMU U PACCYKJATh NEAYKTUBHO, MCIOJb30BATh
00001IeHe W KOHKpETH3allMio, aOCTparupoBaHHE M aHAJIOTHI0, (opMuUpyeT
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone u3yuenus ydeOHOro kypca «Ainredpa M Hayajia MaTeMaTHYECKOTO
aHajau3a» oOydYarolluecsl MOJY4YarOT HOBBIM OMBIT PEIICHHS MPUKIAJAHBIX 3a]ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUUYECKUX MOJIENIeH peajbHbIX CUTYaIlUH,
UHTEpIpETAllUd  TOJYYEHHBIX  PEIIeHUH, 3HAKOMSITCS C  IpUMepamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMUMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYuebHbIil Kypc 00J1alaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM MOTEHIIUATIOM,
KOTOPBIM peanu3yeTrcss Kak 4Yepe3 Y4eOHbIl MmaTrepuai, CrnocoOCTBYIONIUN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M yepe3 crneuuuky ydeOHOI
NEATENIbHOCTH, TpeOyromel MpoJIOKUTEIbHON  KOHUEHTpPAllMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJy4YEHHBIN
pe3yJbTar.

B ocHoBe MeTtonuku oOydeHUsi anreOpe W HadajlaM MaTEeMaTHYeCKOTO
aHaJIM3a JICKUT JIEATeIIbHOCTHBIM MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anredpa M Hadalla MaTeMaTUYECKOIro
aHaJM3a» BBIICJICHBI CIEIYIOIINE COJIepKATEIbHO-METOAuYEeCKe TuHuu: «Hucna
U BbruucieHus», «OyHKuu U rpapuku», «YpaBHeHUs U HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHanuza», «MHoxecTBa U JIOTMKa». Bce OCHOBHbIE



COJIePKATEIIbHO-METOIMYECKUE JIMHUU M3YYarOTCS Ha TPOTSHKEHUU ABYX JIET
0o0yueHHsI Ha YpPOBHE CPEIHEro OOIero oOpa3oBaHHUs, €CTECTBEHHO OIOJIHSISA
JpyT Ipyra W MOCTENEHHO HACHIIASCh HOBBIMH TeMaMU W pasaenamu. JlaHHBIN
y4eOHBIN KypC SBISETCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEAWHIET B cebe
colepKaHNe HECKOIbKAX MATEeMAaTWYECKHX IUCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEeMAaTHUYECKHA aHalli3, TEOPUS MHOXKECTB, MaTeMaTHYecKas
noruka u gapyrue. Ilo Mepe Toro kak oOydaroniuecs OBIAJEBAalOT BcE Ooliee
ITUPOKAM MAaTEMAaTHYECKHUM armapaTroM, Y HUX MOCJIeN0BaTeIbHO (hopMupyercs u
COBEPIIIEHCTBYETCS yMEHHE CTPOWTh MATEMATHYECKYI) MOJEIh peaTbHOU
CUTyaIllH, TPUMEHATH 3HAHUS, TOJYICHHBIC MPU U3YYCHUHN y4eOHOTO Kypca, s
PEIICHHS] CaMOCTOSTENHHO CHOPMYTUPOBAHHOW MAaTEeMaTUYECKON 3a7a4d, a 3aTeM
WHTEPTIPETUPOBATH CBOM OTBET.

ConeprkaTenpbHO-METOANYECKasT TUHUA «Uucia M BBIYHCICHHS» 3aBEpIIacT
(dbopMupOBaHUE HABBHIKOB HMCIIOJIB30BAHMS JICHUCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpeaHero ooiero
oOpazoBanus oco0oe BHUMaHUE ynensercss  (QOPMHUPOBAHUIO  HABBIKOB
PaAIMOHAILHBIX BBIYMCIICHUN, BKIIIOYAIONINX B CE€0S WCIOJIB30BAHUE PA3TUYHBIX
dopM 3amucu umclIa, yMEHHE JeNaTh MPUKUAKY, BBIMOTHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YUCIIOBBIC BBIpAXKEHUS, pabOTaTh ¢ MATEeMAaTHYCCKUMU
KOHCTAaHTaMU. 3HAKOMbBIE OOyYaIOMMUMCS MHOXECTBA HATYPAIbHBIX, IEIBIX,
palMOHAIBHBIX W JICUCTBUTENIBHBIX  YHUCEN  JIOTIOJHSIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YWCel. B KaXaoM ©3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIC €My crhenupuyYecKre 3aJadyd W OIeparuu. JACJIICHHE Hareo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEIBIX YHCET, OCOObIe CBOMCTBA
paIMOHAIBHBIX M UPPANMOHATHHBIX YUCEN, apu(PMETHICCKUE OMEpaIiy, a TaKKe
W3BJICUCHUE KOPHS HATypalbHON CTEMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
brnaromapsi mocienoBaTeTbHOMY PACHIUPEHUIO Kpyra HCIOJB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS JUIS PEIICHUS PAa3IHYHBIX 33]1a4
dbopMupyeTcsi TIpecTaBlieHne O €IMHCTBE MAaTEMaTHKH KaK HayKd W €€ pOJId B
MOCTPOCHUU MOJIENICH PEeaNbHOTO0 MHpA, IMUPOKO HCIOIB3YIOTCS 0000IeHne u
KOHKPETH3AIIHS.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peaIN3yeTCs HAa TPOTSHKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oOmero oOpa30oBaHUs, IMOCKOIBKY B KaKIOM
pasznmene I[IporpaMmbl TIPEIyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOYYarOIIMECs OBIANCBAIOT PA3IMYHBIMA METOJAMH  PCIICHUS
paIMOHANIBHBIX, HWPPAMOHATBHBIX, IOKA3aTEIbHBIX, JIOTAPUOMHUECKUX U
TPUTOHOMETPUUYECKUX YpaBHCHUU, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
colepKamux mapaMeTpsl. lloydeHHbIE YMEHUS MIMPOKO HWCIIOIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMA C TTOMOIIBI0 MPOW3BOAHON, TIPH PEIICHUH MPUKIATHBIX



3a/1a4 U 3a7]a4 Ha HaXO0XJACHUE HauOONbIIUX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHasi coqep:kaTeibHasl JTUHUS BKIIOYAET B ceOsl Takke (popMUpoOBaHUE yMEHUU
BBIMIOHATh  pacu€Ttel 1o  (dopmynaMm, MNpeoOpa3oBaHusl  pallMOHAIbHBIX,
UppaIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BbIPAXKEHUH,
cojepKalux cTeneHu u Jyorapudmbl. braromapss u3ydenuto ainreOpanyeckoro
Marepuana MPOUCXOAUT  JajbHEWllee  pa3BUTHE  aNTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxaeHui, pabOTbl C  CHUMBOJbHBIMH  (QopMamu,  OpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PABEHCTB M HEpaBeHCTB. Aure0Opa
npearaetr 3(PGEeKTUBHbIE HHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3a/a4, HarIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
SI3bIKA HAYKH.

ConepxatenbHo-MeTonauueckas jauHusg «DyHkuuu u rpaduku» TECHO
MeperyieTaeTcs ¢ JAPYTMMH JIMHUSIMU y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBbICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUEHUs MaTepuana. M3yueHue creneHHoMH,
MOKa3aTeIbHOM, J0rapu(PMUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIUM, KX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE (PYHKIMHN 71 pPEelIeHUs 3ajay U3 APYrux y4eOHbIX
MPEIMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KAK C MaTeMaTUYECKUM aHAIU30M,
TaK M C PEIICHHEM ypaBHEHUW W HepaBeHCTB. [Ipum »ToM OOJbIIOE BHHUMaHUE
yaensieTcsi GOPMUPOBAHUIO YMEHUSI BbIpakaTh (POpMYJaMHU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMM, KCCIENOBaTh MOJy4YeHHble (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTeIbHOW JTUHUU HalleJIEH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXkaTh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
paznuuHOM (opme: aHaIUTHYECKOU, Tpaduueckoi u cimoBecHou. Ero m3yuenue
CIOCOOCTBYET PAa3BUTHIO  ANTOPUTMUYECKOTO  MBIIIICHUS, CHOCOOHOCTU K
0000IIEHNIO U KOHKPETU3AIMU, UCTIOb30BAHUIO aHATIOTUH.

ConepxartenbHas nuHUS «Hadanma maTeMaTM4eCKOro aHajiu3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTHYeCKHUX, TaK M MPUKIAJAHBIX 3a]ad,
JIOCTYMHBIX OOYYaIOIMMCSl, TaK KaK y HUX MOSIBISIETCS BO3MOXKHOCTb CTPOUTH
rpauKu CIOXKHBIX (PYHKIMM, OMNpeAeNsTh HUX HauOOJbIIMe W HaUMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIomaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU W
yCKOpeHus TmporeccoB. JlaHHasi conepxaTeibHas JHWHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHUSI MaTEMaTHUYECKUX MOJIeNIed pealibHbIX CUTYyalluH,
MO3BOJIIET HAXOJUTh HaWJIydlllee pEIIeHUE B TMPHUKIAIHBIX, B TOM YHUCIE
COI[MATbHO-2KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-TOTMYECKOTO U
KPEAaTHUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HaIOT O



BBIJIAIONINXCST PE3yNbTaTaX, TOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxkaTenbHO-MeTOAMYECKas JTMHUST «MHOXKECTBA U JIOTUKa» BKIIOYAET B
ce0si SIEMEHThl TEOPUU MHOXKECTB M MaTeMaTU4YeCKOM JOTUKU. TeOopeTHKO-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJbHOM MaTEMaTUKHU
U TpejararoT HanboJjee YHUBEPCAIbHBIN $3BIK, OOBEAMHSIOMIMN BCE pa3feibl
MaTeMaTUKH # €€ TPWIOKCHUH, OHU CBSI3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
TUCIUIUIMHBL M WX TPWIOKEHUS B eamHoe 1enoe. [loaToMy BaxHO 1aTh
BO3MOXXHOCTh OOy4YarolmeMmycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEeMAaTHUKH M WCIIOJIh30BATh €TO Uil BBIPAKEHUS CBOWX MBICIICH.
JlpyruM  BakKHBIM TPU3HAKOM MaTeMaTUKH KaK HAyKd CIEAyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUM U CIEJOBAHUE OMNpPEACIEHHBIM
MpaBWJaM  MOCTPOEHUS  JI0KA3aTeNbCTB.  3HAKOMCTBO  C  dBJEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET PAa3BUTUIO JIOTUYECKOTO MBIIUICHUS
o0yyaromuxcs, MOo3BOJSET UM CTPOUTh CBOU PACCYKJCHUSI HA OCHOBE JIOTMUECKUX
npaBui, GOpMUPYET HABBIKA KPUTHIECCKOTO MBIIIICHUSI.

B yuebHoM Kkypce «Anrebpa ¥ Havala MaTEMaTHYECKOTO aHalu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJECIUPOBAHUS, KOTOPhIE MPU3BAHBI
crocoOcTBOBaTh (D OPMUPOBAHUIO HABBHIKOB IOCTPOCHUSI MOJENEH peanbHbIX
CUTyaIllWi, HWCCJCMOBAHUS O3TUX MOJIEJIEH C TOMOIIBIO ammapara anreOpel |
MaTEeMaTUYECKOTO aHajdu3a, HWHTEPIPETAIH TOJyYCHHBIX pe3yabTaToB. Takue
3aJIaHAS BIUIETCHBI B KAK/IBIM U3 Pa3/eIOB MPOTPAMMBI, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HUCIOJB3YETCs ISl PEelieHUsl MPUKIaAHBIX 3aaad. [lpu
pEIICHUM  peaTbHBIX  MPAKTHYECKUX  3amad  OOydJaroIumecs  Pa3BUBAIOT
HaOII0/IaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, alCcTparupoBaThCs,
UCIOJB30BaTh  aHAJIOTWI0, 0000maTh W KOHKPETU3UPOBATH  MpPOOJIEMY.
JlesTenpbHOCTE TO  (POPMHUPOBAHUIO HABBIKOB PEMICHUS TMPUKIATHBIX 3a/1a4
OpraHU3yeTCs B MPOIECCE U3YUCHHS BCEX TeM YUeOHOTO Kypca « Anredpa v Hadasa
MaTEeMaTUYECKOTO aHaTN3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadalla MaTeMaTH4YECKOIO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hexmeno), B 11
knacce — 170 gacos (5 yacoB B HeJielo).



COIAEPXAHUE OBYUEHUA
10 KJIACC

Yucsia 1 BBIYUCICHUSA

Paunonanbubie uncina. OOBIKHOBEHHbIE U JECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue npodbu. [lpumenenue npobeil W MPOLEHTOB ISt
pELICHUS MPUKJIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUW U PEabHON KU3HU.

JlelicTBUTENbHBIE 4YHMCHA. PalMoHanbHBIE W HPPALMOHAIBHBIE YHCIIA.
ApudmeTnyeckre  omnepanuu ¢ JEUCTBUTEIbHBIMU  4uciIaMu. Momyiib
JIEUCTBUTENILHOTO YHuCia U ero cBoiicTBa. [IpubnamxEHHbIe BRIUKUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTAaTa BEIYMCICHUM.

Crenenp c uenbiM nokaszareneMm. bunom Herootona. Hcenonb3zoBaHue
noaxoasuend GopMbl 3aMUCH ACHCTBUTEIIBHBIX YACEI JJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 U MPEJICTABICHNS JAHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaabHOM CTENEHU U €T0 CBOKCTBA.

CreneHb ¢ panMOHAJIBHBIM IIOKAa3aTeleM W €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIIBHBIM MTOKA3aTEIIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecsTUuHbIE W HATypaJibHbIC
JT0oTapu(MmBeI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M APKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHbIE TMpeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHWIIbHBIE ypaBHEHHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPAaBEHCTBA.

OCHOBHbBIE METO/IbI PELICHUS LIEJIBIX U IPOOHO-pAllMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOrO4YJIeHbl OT OJHOW IEepeMeHHOW. JleleHne MHOrodjeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMHU
ko3 durnentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COCPKAIUX CTEIEHH U KOPHH.

HNppaunonanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelLIeHus
WPPALUOHAIBHBIX YPAaBHCHUM.

[Toka3zarenpHble ypaBHEHHS. OCHOBHBIE METObl PEIICHUS MOKA3aTEIbHBIX

YpPaBHEHUH.
[IpeoOpazoBaHue BhIpaKEHUM, COlepKAITUX JIOTraprU(PMBI.
Jlorapudmuyeckue YpaBHEHHS. OcHoBHbIE METO/IbI peuieHus

JTorapuMUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUYECKHUE bopmyJIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellleHne TpuroHoMeTpUIeCKUX YpaBHEHHM.



Pemienne cucteM nMHEWHBIX ypaBHEHHU. Marpuia CHCTEMbl JUHEHUHBIX
ypaBHeHHH. OmpeneanuTeab MATpHIBI 2X2, €ro TEOMETPHUYCCKHUH CMBICI H
CBOIWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OINPEICIIUTENS IS PEIICHUS
CHUCTEMbl JIMHEUHBIX ypaBHEHUW. PellleHuWe NpUKIaIHBIX 3aJad C IOMOIIbBIO
CHUCTEMBbl JIMHEWHBIX ypaBHEHUU. lccienoBanue NOCTPOCHHOM MOJAEIH C
MMOMOIIBKO MATPUIL U ONPEJICIIUTENEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJICNIEH pEATbHOM CHTyalMd C IOMOIIBIO
YpPaBHEHU W HEPABEHCTB. l[IpuMeHEHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7a4 W3 Pa3JIMYHbIX 00JIacTed HAyKW U peabHOU
KU3HU.

DyHKUNM U TPAPUKHU

OyHKuMs, crnocodbl 3amanus QyHKUuU. B3aumHO 00paTtHBIE (QYHKIUU.
Komnoszunus ¢ynkumit. 'paduk dyHkuuu. DnemeHTapHble MOpeoOpa3oBaHUs
rpaguKoB ¢ yHKIIUH.

OO6nacTe omnpeneneHus 1 MHOXECTBO 3HaueHUl QyHkuuu. Hymu Qynkuum.
[TpomexyTku 3HaKonocTostHCTBa. YETHbIe M HeuéTHbIe GyHKIMU. [lepronnueckue
bynkuun. IIpoMexyTKku MOHOTOHHOCTH (PYyHKUIHMH. MaKCUMyMbl U MUHHMYMBI
dbynkuuu. Hanbosnbiliee 1 HauMeHblliee 3HaYeHUs QYHKIIMU Ha TPOMEXKYTKE.

Jlunelinasi, kBajpaTuyHass U JPOOHO-IMHEWHAsT (YHKIUU. DJIeMEHTapHOe
HCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.

CrenenHas (yHKIUs C HATYypaJlbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M Tpaduk KOpHA N-Oif cTeneHW Kak (PyHKuuM oOpaTHOU
CTEIIEHU C HATYPAJIbHBIM MTOKA3aTEIEM.

[lokazarenbHast U JorapudmMuyueckass (yHKIIMU, WX CBOMCTBA W TpauUKH.
Ucnonw3oBanue rpadukoB GyHKIUN AJIs pEIICHUS] ypaBHEHUH.

Tpuronomerpuyeckass OKPY>KHOCTb, OIPEJICIICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI 4KCIOBOTO apTryMEHTA.

OyHKIIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBbHBIX MPOLECCAX U SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEM.

Hauana MaTeMaTH4ecKOro aHajansa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHsA IOCJIE€AOBaTEIbHOCTEH. MeTon
MaTEMaTH4YECKOU VHIYKIWH. MOHOTOHHBIE u OTpPaHUYECHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBECHHMS MAaTeéMaTH4YECKOrO aHaln3a Kak
aHanau3a 0ECKOHEYHO MaJlbIX.

ApudmeTtnyeckass u reomeTpuieckasi nporpeccuu. beckoneuno yObiBaroias
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOU
porpeccuu. JINHENHBIA U 3KCIOHEHIHATBHBIA pOCT. Uncno e. @opMya CI0KHBIX
NpoUeHTOB. Vcnonp30BaHWe mporpeccuu il PEHIEHUs] peallbHBIX —3a1ad
MPUKIIAIHOTO XapakTepa.



HenpepoiBubie ¢yHkiun u ux cBoiictBa. Touku paspbiBa. ACHUMOTOTHI
rpapukoB Qynkuuii. CBoHcTBa (PYHKIMNM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pEIICHHUs HEpaBeHCTB. lIpuMeHeHHe CBOWMCTB HEMPEPHIBHBIX
byHKUMI 114 perieHust 3a1ay.

[lepBas u BTOpast mpou3BoHbIe GyHKIMHU. OnpeeneHue, TeOMETPUUECKUN U
(bu3MYeCcCKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOUN K rpaduKy (pyHKIIHH.

[IpousBoiHbIE  3JIEMEHTAPHBIX  (DYHKIHM. [IpousBogHass  cymwmbl,
MPOU3BEICHMS], YACTHOTO U KOMIO3ULIUU () yHKIIHIA.

MHokecTBA U JIOTHKA

MHO)k€eCTBO, OIepaluyd HaJ MHOXKECTBAMHU M WX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOKECTBEHHOrO  ammapara  Jjis
ONMCAaHUS PEAJbHBIX IPOLECCOB M SBICHUW, NMPU PELUICHUM 334a4 HU3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIC YPaBHEHUS.

11 KJIACC

Yucsa 1 BIYUCICHUSA

Harypanbnbie u nenpie uncna. [I[pumeHeHne NpU3HAKOB AETUMOCTH LEIBIX
yuces, HanOonplui oOmmi nenurens (mamee — HOJ]) u mHaumenblnee oOiee
kpatHoe (manee — HOK), ocTatkoB mo Moayiro, anroputMa EBkima 1t penieHus
3a7a4 B LIEJIBIX YUCTIAX.

Kommnekcubie uwncna. AnreOpanyeckass ¥ TpUTOHOMETpUueckas (HOPMBI
3alUCU KOMIUIEKCHOTO 4Mcia. ApudMETHYECKHUE OIepalud C KOMIUIEKCHBIMU
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro 4ucia. [Ipumenenue
KOMIUIEKCHBIX YHCEJ JIJIsl pelIeHUs PU3NUYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPaBHEHHWW W HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM €  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PenieHre TpuroHoMeTpu4eCKnX HEpaBEeHCTB.

OcCHOBHbIE METOJbl  PEILICHUS] TMOKAa3aTeNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI HPPALHOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIbl PELICHUS CUCTEM M COBOKYITHOCTEM palMOHAJIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEJIbHBIX U JIOTapU(PMUUECKUX YPABHEHUM.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMMU.



[IpumeHeHne  ypaBHEHHMH, CUCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3ajlad M 3a7a4 W3 Pa3JIMYHbIX 00JacTed HAyKW U peajbHOU
KU3HU, UTHTEPIPETAIUs MTOJTYyUYECHHBIX PEe3yIbTaTOB.

DyHKUNM U TPAPUKHA

I'paduk komnozunuu ¢GyHkiui. ['eomerpuyeckue o0pa3bl YpaBHEHUH WU
HEPABEHCTB HAa KOOPIMHATHOM ITIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMU, UX CBONCTBA U rpadUKH.

I'paduyeckrie MeTonwpl pelieHUss ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C MapaMeTpaMHu.

Ucnonw3oBanue rpadukoB QYHKIMN JUIsI KCCIEIOBAHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEIICHUU 3aJad U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATBHOM )KU3HMU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpuMeneHue NMPOU3BOHON K UCCIEIOBAHUIO (PYHKIMK HA MOHOTOHHOCTbH U
skcTpeMyMbl.  Haxoxkzaenue  HaumOosbIIero W HAaWMMEHBLIETO  3HAYCHUU
HEMPEepPhIBHON (DYHKIIMU HA OTPE3KE.

[IpuMenenue nOPOUZBOAHON [Jii HAXOXKICHUS HAWJIYUIlEro peUIeHUs B
NPUKIAJHBIX 33Ja4ax, Uil OINpEIENICHUs CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
snemMeHTapHbIX QyHkuuil. [IpaBuna Haxox1eHUs] TEPBOOOPA3HBIX.

Nurerpann. I'eomerpuuecknit CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JlelOuuia.

[IpuMeneHnue uHTErpayiia ajisg HAXOXKACHUSA IUIONIAAEH IJIOCKUX GUTYyp H
00BbEMOB T€OMETPUUECKUX TEJL.

[Ipumepsr pemienuit nuddepeHnnaIbHBIX YpaBHEHUN. MaTemaTtuueckoe
MOJICIUPOBAaHUE pEaJbHBIX TMPOIECCOB ¢ MOMOIIbI0 IuddepeHInanbHbIX
YpPaBHEHUH.



IINTAHAPYEMBIE PE3VJIbTATbBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIMM VPOBEHL) HA VYPOBHE CPEJIHETO OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:kaIaHCKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3ULIUN 00YyHaIOIIETOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  pOCCHUHCKOro  oOllecTBa,  MOPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpOIEAYp TPpaXKIaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJCHUCTBOBATh C COLUMAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIUSIMUA U HA3HAYCHUEM,

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKJTaHCKOM MACHTUYHOCTH, YBAKECHHS K
MPOUUIOMY M HACTOSAIIEMY POCCUUCKOW MAaTE€MaTHUKH, LEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIBI,
UCIIOJIB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOrO IMOBEICHHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHECHUEM JIOCTH)KCHUW HAYKH M JICSTEIbHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHA:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYAsl 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3374, PEIICHUH, paccyXIeHUI, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKNUM aCIIeKTaM Pa3JINYHbIX BUIJOB UCKYCCTBA,;

5) pu3uvecKoro BOCHUTAHUSI

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3I0pOBOT0 U 0€30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 30pPOBBIO (30POBOE MHTaHKE, COAJTAHCUPOBAHHBIM PEKUM 3aHATHH H
OTJIbIXa, peryisipHas (Gu3udeckas aKkTHBHOCTB), PU3NUYCCKOE COBEPIICHCTBOBAHKE
[IPY 3aHATUSAX CIIOPTUBHO-030POBUTEIILHOMN JEATENBHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMA:

FOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTH TPYAOIOOUs, HHTEpEC K
paznuuHbiM  cepam  mpodeccUOHATbHOW  JIEATENIbHOCTH, CBSI3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE JKM3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO HA NPOTSHDKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHNUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH,

7) 3K0JIOTHYECKOT0 BOCITUTAHUSI

c(hOpMUPOBAHHOCTb  AKOJOTHYECKON KYyJIbTYpbl, TMOHHUMAHUE BIHSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHON U COUHUAIBHOU
Cpelbl, OCO3HaAHUE II00ATBHOTO XapaKTepa dKOJIOTHYECKUX POOIeM, OpUEHTALIUS
Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHMM Jig pelieHusl 3agady B 00JacTu
OKpYXalWIed Cpeabl, IUIAHUPOBAHHE IMIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUUN ISl OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TMOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cdepbl 4eToBEUECKOW MAesTeIbHOCTH, JTAroB €€
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS LMUBWIM3ALMK, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KyJIbTypOll Kak CpEJCTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISATh MPOEKTHYK) M MCCIEI0BATENBCKYIO JEATEIbHOCTD
WHJIWBHUYaJbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble joruueckue aAeiicTBUs:

BBIABIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MAaTEeMaTUYECKHX
OOBEKTOB, TMOHSTUN, OTHOIICHHH MEXAYy MOHATUSIMHU, (HOPMYIHPOBATH
onpe/ieNIeHUs MOHITUH, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIINH,
OCHOBaHUs JIJIs1 000OIIEHHS U CPAaBHEHUSI, KpUTEPUU MPOBOJIUMOTO aHAIMN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh U  NPEOOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIC, €AMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISABJISITh MAaTEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIONCHUSX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTHBOPEUUHN;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHI, yMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOJINTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsIMBbIEC ¥ OT MPOTUBHOTO), BBICTPAMBATh apTyMEHTAINIO, IIPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBO/IBI,

BBIOMpaTh CIOCO0 pemeHus ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEILICHMsS, BbIOMpaTh  Haubojee  MOAXOMAIUM C  y4€ToM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUEB).



Ba3oBble uccienoBarejibckme 1eiCTBUSA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh  BOMPOCH,  (DUKCUPYIOIIME  MPOTUBOpEUYHE,  IpolJemy,
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHKE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro 00bEeKTa, SIBICHMUS, MPOIECcCa,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBJICHUSAMH, IIPOlieCCaMu;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTaM
MPOBEJAEHHOIO  HAOJIOJCHUS, HCCJIEIOBaHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOLECCa, a TAKKE BBIJBUTATH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmei:

BBIABJISITh N€(PUUNUTH MHPOpPMALIMK, NAHHBIX, HEOOXOJUMBIX NJii OTBETA HA
BOIIPOC U JJIs pEUICHUS 3a]1a4u;

BBIOMpaTh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATH3UPOBATh W HMHTEPHPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopM TpeiCcTaBICHUS,

CTPYKTYpHUpOBaTh MH(MOpPMaINIO, MPEACTABIATh €€ B pa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATh rpaduyuecKy,

OLICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIBHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIEe YUeOHbIE 1eHCTBUSA

OOmenue:

BOCTIIPUHUMATH ¥ (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUM C YCIOBUSMH U
LEeJsSIMU OOIIEeHUs, SCHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U TMCHBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO X0y PEIICHHUS 3aJayH,
KOMMEHTHPOBAThH MOJIYUCHHBIN PE3yIbTaT,

B X0/ OOCYXXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXK/Ia€MON TEMBbI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh HJEH, HAIICJICHHBICE Ha IOUCK
pEIlIeHHs, COIMOCTABISATh CBOU CYXKACHUA C CYXIACHUSIMU JPYTUX YYaCTHHUKOB
ayanora, oOHapy»KHUBaTh Pa3JWuhe€ W CXOJICTBO IMO3HUIIMM, B KOPPEKTHOU dopMme
dbopMyIupOBaTh pa3HOTIACHSI, CBOM BO3PAKEHUS,

MPEJICTABIATh PE3YyJbTaThl PEIICHHS 3a/lauM, SKCIIEPUMEHTA, UCCIIeI0BaHNUs,
MPOEKTa, CaMOCTOATEIBLHO BHIOMpATh (opmMaT BBICTYIUICHUS C YYETOM 3ajaad
Mpe3eHTAIIMU U 0OCOOEHHOCTEN ayIUTOPHH.

PeI‘y.JIHTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ



Camoopranusanms:

COCTaBJISTh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BBIOUPATh COCO0O pelieHus ¢
y4ETOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU MHPOpMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
crocobamMu CcaMONPOBEPKH, CAMOKOHTPOJISL Tpollecca M pe3ylibTaTa pelIeHUs
MaTeMaTHUEeCKOU 3a1auH,

MpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYThH IIPU PEIICHUU 3a/JauH,
BHOCHUTH KOPPEKTHUBHI B JACSATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTH>KEHUSI WM HEAOCTHXKEHUSI PE3yJbTaTOB ACSITEIbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEJIbHOCTD!

MOHMMATh U HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHAYaTbHOU
paboThl MpU peHieHuH Y4YeOHBIX 3ajady, NPUHUMATH 1eJib COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThI, pacrpeacssiTh
BUIbl PpalbOT, [OroBapuBaThCS, OOCYX JaTh MPOLIECC U PEe3yabTar padoTHl,
000011aTh MHEHHUS HECKOJIbKUX JIFOIEH

y4acTBOBaTh B T'PYIIOBBIX GopMmax padoTsl (00CYKACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBINOJHATH CBOK YacTh pabOTBI |
KOOPAWUHUPOBATh CBOM JACHCTBUSI C JPYTMMH YJE€HAMH KOMAaHbl, OILEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KpUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kjacceoOydaroniuiicss MOTYYUT CIICAYIOIIHNE
MpEAMETHbIE PE3YIbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajla MaTeMaTUYECKOr0 aHAIN3a»:

Yuciia v BBIYHCTICHUA:

CBOOOJIHO OIEpPUPOBATHh MOHITUSMU. pPAlMOHAJIBLHOE 4YHUCIO0, OECKOHEYHas
nepuoAnydecKas JApoOb, MPOLEHThl, HPPALUOHATIBLHOE YHUCJIO, MHOXKECTBa
pallMOHATIBHBIX U ICCTBUTENbHBIX YUCEJ, MOJIYJIb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHATh JIpoOM W MPOLEHTHI JIA PEUICHUS NPUKIATHBIX 33/1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEANIbHOM KU3HU;

MIPUMEHSIThH NPUOINAKEHHBIEC BRIUUCICHUS, PaBUJIa OKPYTJICHUS], IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYUCIICHUI;



CBOOOJIHO OMNEPUPOBATH TMOHSITUEM. CTEMEHb C IEJbIM MOKa3aTeseM,
HCIIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aNUCH ACHCTBUTEIIBHBIX YUCEI IJIs PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apUPMETUUECKUN KOPEHb HATypallbHOM
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM IMOKA3aTENEM,

CBOOOJIHO OIEPUPOBATh MOHATHSAMU: JiorapudmM YHCla, JECITUUYHBIC WU
HaTypaJbHbIE JIOrapuMBbI;

CBOOOJIHO ONEPUPOBATh MOHSITUSMH. CUHYC, KOCHHYC, TaHT€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa,

ONEPHUPOBATH MOHITUSMU. APKCUHYC, aPKKOCUHYC U apKTAHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUS 1 HEPABEHCTBA!

CBOOOJIHO OIEpPUPOBATH MOHITUSMU. TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHHUS U YPaBHEHUSI-CIICICTBUS, PABHOCUIIbHbIC HEPABEHCTBA;

MPUMEHSTh pa3iMyHble METOJAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB JJIA pEIICHUs
HEPABEHCTB,;

CBOOOJIHO ONEPUPOBATh MOHATHSIMHU: MHOTOWIEH OT OJHON MEpPeMEHHOMH,
MHOTOYJIEH C UEIbIMU KOd(pPuIMeHTaMU, KOPHM MHOTOWIICHA, MPUMEHSThH
JEJICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL pelieHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TMOHSATUAMH. CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpuIla, OMNPENETUTEIb MATPUIBI 2 X 2 W €ro TEOMETPUYECKHUU CMBICT,
MCITOJI30BaTh CBOMCTBA OMPEACTHUTENs 2 X 2 JJIs BBIYHUCICHUS €r0 3HAYCHUS,
MPUMEHSITh OMNpPEACIUTENN [JIsi PEUICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJIEIMPOBATh PEAIbHBIE CUTYAIMU C MOMOIIBIO CUCTEMbl JJUHEUHBIX YpaBHEHUH,
WCCIIEIOBATh IOCTPOCHHBIE MOJEIW C MOMONIBIO MAaTpPULl U ONPEAECIUTEINEH,
MHTEPIPETUPOBATD MOTYUYCHHBIN pe3yJbTarT,

UCIOJB30BaTh CBOMCTBA JEUCTBUUA C KOpPHSAMH JUIsi TpeoOpa3oBaHUs
BBIPKCHUM;

BBITIOJTHSATH MPE0OPA30BaHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAIIUX CTEIICHHU C
palMOHANLHBIM [OKa3aTeleM;

HCIOJIb30BATh CBOMCTBA norapugmMoB JUISL npeoOpa3oBaHuUs
Jorapu(MUYECKUX BBIPAKECHU;,

CBOOOJIHO ONEPUPOBATH MOHSITUSMU. HUPPALUOHAIBHBIC, TMOKa3aTelbHbIE U
norapuMuyecKkre ypaBHEHHUS, HAXOUTh UX PEUICHUS C TOMOIIBIO PABHOCHIIBHBIX
MEPEXO0B WK OCYILECTBIISASI IPOBEPKY KOPHEH;



MIPUMEHSITH OCHOBHBIE TPUTOHOMETPHUYECKHUE POPMYJIBI JIsl TpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI,

CBOOOJIHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
MPUMEHSITh  HE0O0XOauMble  (QOpMYJIbl  JJIS  PELICHHS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIUPOBAaTh pEalIbHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPDAKEHUS, YpPAaBHEHMS, HEPABEHCTBA IO YCIOBHUIO 3aJayd, MCCIEAOBATh
MIOCTPOCHHBIE MOJIENIU C UCTOJb30BAaHUEM anmnapara anreOpsl.

DOyHKINH U TPAPUKH

CBOOOJIHO OINEpPUPOBATh MOHATUSAMHU: (DYHKIUS, CIOCOOBI 3alaHusl (PYHKIIUH,
B3aUMHO oOOpatHble (QyHKIMH, Kommo3uuus GyHKIUE, rpaduk GyHKIUY,
BBITIOJTHSITh 3JIEMEHTapHbIE TpeoOpa3oBaHus Tpa@uKOB PyHKIINIA;

CBOOO/IHO OIEpPUPOBATHh MOHSTUSAMH: 00JIACTH OMPENENCHUS] U MHOXKECTBO
3Ha4YeHUI (YHKIIUU, HYJIH QYHKIHUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OINEpUpPOBATH TMOHATUSIMU: YETHbIE W HEYETHBIE (DYHKIHUH,
nepuoAndecKrue PyHKINH, MPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBI U
MUHUMYMBl (YHKIMU, HauWOosblliee W HaWMEHbIee 3HaueHue (QYHKIUMU Ha
MIPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSMU. CTENEHHAs (QYHKIUS C HATYpPaJbHBIM U
LEeJbIM TOoKa3arelieM, rpaduK CTENeHHOW (PYHKIMU C HATypajdbHbBIM M LEJIbIM
nokaszareneM, rpaduk KOpHs N-0il CTENeHW Kak (PYHKIUU OOpaTHOM CTENEeHH C
HaTypaJbHBIM MIOKa3aTeNIeM,

OMEepUpPOBATh TMOHSATUSIMU: JIMHEWHAs, KBaJpaTU4yHas U APOOHO-TIMHEITHas
(yHKIMH, BBITOJHSITH 3JIEMEHTAPHOE UCCIIEAOBAaHUE U TOCTPOCHUE UX IPadUKOB;

CBOOOJIHO ONEpPUPOBATh MOHSATUSMU: TOKa3aTelbHAsE W JiorapupmMuyueckas
(GyHKIMM, UX CBOMCTBAa W TpaUKH, HCIOJIb30BaTh UX TrpaduKu JJs pelIeHUs
YpPaBHEHUI;

CBOOOJIHO OMNEPHUPOBATH TMOHSITUSMH. TPUTOHOMETPUYECKAS] OKPYKHOCTD,
onpeiesieHe TPUTOHOMETPUUYECKUX (DYHKIIUM YHCIIOBOTO apryMeHTa,;

UCNONb30BaTh rpadukd (YHKOUNA 7S KMCCIENOBAHUS TMPOLIECCOB U
3aBUCHUMOCTEN MpHU PEIICHUH 3a7a4 U3 JIPYTuxX y4eOHBIX MPEIMETOB U peajbHOU
KU3HH, BBIpAXKATh (OPMYJIaMH 3aBUCUMOCTH MEX1y BEJIMUYMHAMU,

Hauana MaTeMaTH4ecKOro aHajamn3a:

CBOOOJIHO OMNEPUPOBATh MOHATUSAMH: apudMeTHUECKas U TeOMETpHUUecKas
nporpeccusi, 0eCKOHEYHO yObIBarolllasi reoMeTpuyecKasi Iporpeccus, JUHEUHbIA U
AKCHOHEHIMAIBHBIA POCT, (hOpPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUM JUIsl PEUICHUS] PEealbHBIX 3a7ad MPHUKIATHOTO
XapakTepa,;



CBOOOJIHO OIEPUPOBATH MOHITUSIMU: TTOCJIEA0BATEIHLHOCTD, CIIOCOOBI 3aJaHUS
MOCJEe0BaTEILHOCTEN, MOHOTOHHBIE M OTrPAHUYEHHBIE MOCIEA0BATEILHOCTH,
MMOHMMATh OCHOBBI 3apOXJIEHUS MATEeMAaTHYECKOTO aHaldu3a KakK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OMEPUPOBATH TMOHSTUSMH. HENPEpPhIBHbIE (YHKIUU, TOYKH
paspsbiBa rpaduka GyHKIUH, aCUMOTOTHI rpaduka QyHKIUY;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (PYHKIIMS, HEMpEephIBHAs Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUN JIJIs pElICHUs 33714,

CBOOOJIHO OMNEpPUPOBATh MOHITUSIMU. TIepBasi M BTOpas MPOU3BOJHbBIC
dbyHKIMH, KacatenbHas K rpaduxky GyHKIHNY;

BBIYUCIISITh MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIO3UILIUU
NBYX (PYHKIIM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX () YHKIIUH;

UCIIOJIb30BaTh T€OMETPUUECKUH M (PUBMYECKUM CMBICT TPOU3BOJHON s
pelieHus 3aaad.

MHoxkecTBa U JIOTUKA!

CBOOOJIHO  OMEpUpPOBATH  TMOHATUAMH. MHOXECTBO, OMEpalMu  HaJ
MHO>ECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl OMUCaHUs PeabHbIX
MIPOIIECCOB U SIBIICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YYEOHBIX TPEAMETOB;

CBOOOJIHO ONEpPUPOBATh MOHATHSAMU: OIpEJeNICHUe, TeopeMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MaTEMAaTHUUYECKOTO O0OBEKTA, JI0Ka3aTeIbCTBO, PABHOCUIIbHbBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy o0yuenus B1l kjacceoOyyaromuiics MOMYYUT CIIEAYIONINE
MpEeAMETHbIE PE3YIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajia MaTeMaTHYECKOr0 aHAIN3a»:

Yuciia v BBIYUCTICHUA:

CBOOOJIHO OMEPHUPOBATH TMOHITUSMU. HATypallbHOE U 1I€J0€ YHCIIO,
MHOXECTBA HATypaJbHBIX M LEIbIX YHUCEJ, WUCIOJIb30BaTh MPU3HAKHU JEITUMOCTHU
nenbix yncen, HOJ[ m HOK natypanbHbIX ynceln Juisl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OIEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3aluChIBaTh
HaTypaJibHbIE YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJIHO OMEpPUPOBATH MOHATUSIMHU. KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIISITh KOMIUIEKCHBIE 4YKCIIa B alre0Opandyeckoud u
TPUTOHOMETPUUECKON (PopMe, BBINOIHATH apu(PMETHUECKUE ONEpaIlu C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO ONEPUPOBATH MOHSITUSMU. HUPPALMOHAIBHBIC, TMOKa3aTelIbHbIE U
norapu@MUYECKe HEPABEHCTBA, HAXOJIWTh HUX PEHIEHUS C MOMOIIbIO
PaBHOCUJIbHBIX MTEPEXOJO0B;

OCYHIECTBJISITh OTOOp KOPHEH TMpU PEIIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBRO,
MPUMEHSITh HE0O0XOauMble  (QOpMYJIbl IS  PELICHHS] OCHOBHBIX  THUIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHSATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUHN U
HEPABEHCTB, PABHOCWUJIBHBIE CUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW PalMOHAJIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB,

permarb palnroHaIbHBIE, MppaluoOHaIbHbIE, MOKa3aTeIbHbIE,
Jorapu@MuyYecKkue W  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPaBEHCTBA,
coAepKalye MOAYJIH U apaMeTpBl;

MPUMEHSITH rpaduuecKue METObI JIJIsl pelIeHUs] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C MapameTpamy,

MOJICIUPOBAaTh pealibHbIE€ CUTYyallMM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPQKCHUS, YPAaBHEHHMS, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBHUIO 3aJ1auH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIHM C MCHOJIb30BAHUEM allapara anreopsl,
MHTEPNPETUPOBATH NOITYUYCHHBIN PE3YyIbTaT.

DOyHKIMH U TPAPUKH

cTpouth rpaduKd KOMIO3UIUU (DYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOIO
MCCIIEIOBAHUS U CBOMCTB KOMIO3UILIMY IBYX (DYHKIIUH;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YpaBHEHUH U  HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJIHO  OMEpUPOBATH TMOHATUAMHU: TpadUKd TPUTOHOMETPUUECKUX
byHKITUH];

NPUMEHITh (QYHKIUM i1 MOJEIUPOBAHUS W UCCIEAOBAHUSA pPEaTbHbIX
MPOLIECCOB.

Havasa MmaTeMaTH4YeCKOI0 aHAJIM3A!

MCIIOJIb30BaTh MPOU3BOAHYIO JJIS UCCIEN0BaHUS (PYHKIIMA HA MOHOTOHHOCTD
Y 3KCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAMMEHbIIIee 3HAaUeHUsI (YHKIIMU HENPEPHIBHOU Ha
OTPE3KE;

WCNOJIB30BATh NPOU3BOAHYIO Ui HAXOXICHUS HAWIY4YIIEro pPEIICHUS B
NPUKIAOHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMHYECKHUX, 3aJayax, i
OMpENIeNICHUs] CKOPOCTH U YCKOPEHHs TMpolecca, 3aJaHHOTro (QopMyJod uiu
rpaguKkoM;



CBOOOJIHO  ONEpPUPOBAaTh MOHATUAMH. TIepBOOOpa3Hasi, OMNpPeaAeIEHHbIN
WHTETpaj, HAXOJUTh IMEPBOOOpPA3HbIE 3JIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH
unrerpan no popmyne Hetotona-Jleitbuua;

HaXOJUTh MIOMIAU TIIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIIBIO UHTETpAA,;

MMETh NPEACTaBICHHE O MaTEMaTHYECKOM MOJICIMPOBAHUM Ha MpUMEpE
cocTaBieHus nudepeHnanibHbIX YPaBHEHHH,

pemaTth NpUKIaAHbIE 3a/aud, B TOM YHUCJE COLUAIbHO-d)KOHOMHUYECKOTO U
($U3UYECKOro XapakTepa, Cpe/ICTBaMU MaTeMaTUYECKOr0 aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/ HaumeHoBaHMepa3ie/ioB U TEeMIIPOrPaMMbl Komrecrsouacos
Bcero KonTtpoubnbiepadorsl | [IpakTnuecknepadoTbl
MHOX€ECTBO NEUCTBUTENBHBIX YHCEN. MHOTOUWICHBI.
1 PanvoHanbHbIE ypaBHEHUs] U HEPABEHCTBA. 24 1
CucreMbUIMHENHBIXypaBHEHU I
5 @Oynkiun 1 rpaduku. CreneHHas GyHKIUS C IETBIM 12 1
[I0Ka3aresieM
3 Apupmernaeckuii KOpeHb N-0i CTENEHH. 15 1
HppanunonansHbleypaBHEHUS
4 [Toxa3zatenpHasIPYHKITHS. 10 L
IToka3aTenbHbIEypaBHEHHUS
5 JlorapudmuueckaspyHKIus. 18 1
JlorapudmuueckreypaBHEeHUs
6 TpUroHOMeTpUUYECKUEBBIPAXKEHUS U YPABHEHUS 22 1
7 [TocnenoBarenbHOCTH U MPOTPECCUN 10 1
8 HenpepoiBabieynkuuu. [IponsBogHas 20 1
9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUA3HAHUM 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Kosn4yecrBoyacos
Ne ni/m HaumeHoBaHHepa3Ie/ioB U TEMIPOTPAMMbI
Bcero KonTtposbHubiepadorsl | [IpakTnuecknepadoTbl
HccnenoBanue GyHKIUN ¢ TTOMOIIBIO IIPOW3BOTHOM 28
[TepBooOpa3Has u UHTETpal 14
3 ['paduxy TPUTOHOMETPHUECKUX (HYHKIIUH. 17 1
TpuroHoMeTpuyeckrue HepaBeHCTBA
4 HpparnmoHalibHbIE, TOKa3aTeIbHBIC U 30 1
norapuMUYecKre HepaBeHCTBA
5} Kommnnekcupieuncina 14
6 HarypanbsHbie u niensieuncia 13
7 CucTteMbl parioHATBHBIX, HPPAMOHATBLHBIX 15 1
MOKa3aTeIbHBIX U JOTapu(PMHUUECKUX YpaBHEHUN
3ajauu ¢ mapameTpamMmu 20
[ToBTOpEHUE, 0600IICHNE, CUCTEMAaTHU3AUSI3HAHIN 19
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10 0




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* MaremaTuka. Anredpa 1 Hadajga MaTeMaTHUecKoro aHanusa, 11 kiaacc/ Mep3msik A.T.,
Homupogsckuii 1. A., ITonskos B.M.; nox penakuueit [Togonsckoro B.E., O6mectBo ¢
OrpaHUYECHHOU OTBETCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-I'PAD»;

AxkmmonepHoe oburectBo «M3narensctBo «lIpocBenieHue»



