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HOACHUTEJIBHAA 3AIIMCKA

VY4eOHblll Kypc «Anredpa u Hayajaa MaTEMAaTUYECKOTO aHAIN3a» SIBISIETCS
OJIHUM M3 HauOoJiee 3HAUMMBIX B MPOrpaMMe CpeJHEro oOIero oopa3oBaHusl,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeYMBAET MHCTPYMEHTAIbHYIO 0a3y aJis
U3Y4YEHHUs] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JpPYyrod CTOPOHHI,
dbopMupyeT JIOrMuecKoe U aOCTPAKTHOE MBIIIJIEHHE O0y4YaroIIMXCcsi Ha YPOBHE,
HEOOXOMMOM Il OCBOEHUSI MH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPUH,
CJIIOBECHOCTH W Jpyrux IUCUHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOy4aromuecs: OBJaJEBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKH,
KoTopasi GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTH4ecKkon popme.

VY4eOHbIl Kypc anreOpsl 1 Hayall MAaTEMaTUYECKOTr0 aHaJIM3a 3aKJIaJ(bIBAaeT
OCHOBY JJIsl YCIHEIIHOTO OBJIAJCHUS 3aKOHAMU (U3HKH, XUMHUH, OUOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJCHIIUM DPa3BUTHS SKOHOMHKH M OOIIECTBEHHOMU
KU3HHU, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HUCIOJIb30BaTh MX ISl adbHEHIIETO
oOpa3oBaHHs W B TOBCEAHEBHOM KU3HU. B TO ke BpeMs OBIaJieHUE
aOCTpPaKTHBIMU W  JIOTUYECKH CTPOTMMHM KOHCTPYKIUAMH  aireOpel U
MaTEMaTUYECKOT0 aHalu3a pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKJICHUS C TTOMOIIBIO WHIYKITUU
U paccyXaaTh NEIyKTHUBHO, HCIIOJIb30BaTh OOOOIIEHHE U KOHKPETHU3AIUIO,
abCTparupoBaHue M aHAJIOTHIO, (OPMHUPYET KpPEaTUBHOE U KPUTHYECKOE
MBIIIIICHHE.

B xone u3ydenust yueOHoro kypca «Anredpa u Hayaia MaTeMaTHUYeCcKOTo
aHanu3ay» oOydYaronirecs Mojay4yaloT HOBBIM OMBIT pElIeHUs MPUKIAIHBIX 3aa4,
CaMOCTOSITEJIbHOTO ~ TMOCTPOEHHUS  MAaTeMaTHUYeCKUX  MOJIeNiel  peajbHBIX
CUTYallUii, UTHTEPIPETAIIMU TOJTYUYEHHBIX PEIICHHUM, 3HAKOMSTCS C MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMAaTHYECKUMU OTKPBITUAMH U UX aBTOPAMHU.

VY4eOHbIit Kypc 001a/1a€T 3HAYUTEIIBHBIM BOCTIUTATEIbHBIM IMOTEHIIUATIOM,
KOTOPBIA peanu3yeTcs Kak dYepe3 ydeOHBIM Marepuaj, CHOCOOCTBYIONTUN
dbopMUPOBAHNIO HAYYHOTO MHUPOBO33PCHHS, TaK M 4yepe3 crenuduky ydeOHOMH
NESTENbHOCTH, TPEOYIomeld MNPOAOIKUTEIbHON KOHIICHTPAllMM BHUMAHUS,
CaMOCTOSITETIbHOCTH, AaKKypPaTHOCTH U OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yIbTaT.

B ocHoBe meromuku oOydeHwsi anreOpe W HadajgaM MaTeMaTUYeCKOTO
aHaJIK3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAIT O0yUYSHUS.

B crpykType yueOHOro Kypca «Anredpa W Hayalla MaTeMaTUYECKOTO
aHaJIu3a» BBIICICHBl CIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JIMHUU:
«Yucna wu BeuucaeHUs», «PyHKIMU U Tpadukw», «YpaBHEHUS U
HepaBeHCTBa», «Hauana mMaremMaTnieckoro aHainza», «MHOXECTBA U JOTHUKA.
Bce OCHOBHBIE COIEpKATEIBHO-METOAUYECKUE JIMHUM  HW3Y4aloTcsd Ha
MPOTSDKEHUU JBYX JIET OOy4YeHUs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS,
€CTECTBEHHO JOMOJHSASI APYT Apyra U MOCTENEHHO HAChIIAsACh HOBBIMU TEMaMu
u pasnenamu. J[aHHBIA y4eOHBIM KypC SIBISICTCS MHTETPATHUBHBIM, TOCKOJBKY
o0benuHAeT B cebe colepikaHue HECKOJbKUX MaTeMaTHMYECKUX IUCUUIUIMH,
TaKUX Kak anreOpa, TPUTOHOMETpPHUS, MATEeMaTUUYECKHIl aHalu3, Teopus
MHOXECTB, MaTemaTudeckass Joruka u apyrue. Ilo Mepe Toro kak



oOy4aromuecs: OBIaJeBal0T BCE 0oJiee MUPOKUM MAaTEMATHYECKUM annaparoM,
y HUX TOCJIEI0BaTeNbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYeCKyI0 MOJENb pPEAIbHOW CHTyallud, NPUMCHATh 3HAHWS,
MOJydeHHbIE TIPU M3yYEHHH Y4eOHOTO Kypca, AJI PEIIeHUS CaMOCTOSITEITHHO
chopMyTUPOBAaHHON MaTeMaTHYECKOW 3aJadd, a 3aTeM HHTEePIpeTHPOBAThH
CBOU OTBET.

CopepxarenpbHO-MeTOAMYECKass  JUHUS  «Yucma ©  BBIYUCICHUSA»
3aBepiIaeT (OpPMHUPOBAHNE HABHIKOB HCIIOIB30BAHMS JEHCTBUTEIBHBIX YHCET,
KOTOpO€ ObLIO HayaTO Ha YPOBHE OCHOBHOTrO 001iero oopazoBanus. Ha ypoBHe
cpenHero oduiero oopasoBaHusi 0co00e BHUMAaHHE YyIenseTcs: (OPMUPOBAHUIO
HABBIKOB PAIlMOHAIBHBIX BBIYHCICHUN, BKJIIOYAIONIUX B Ce0s HMCIOIb30BaHUC
pasnu4HBIX (OpM 3alMCH YWCIa, YMEHHE JIeNIaTh MPUKUIKY, BBITIOJHATH
npuOIMKEHHBIC BBIUMCICHUS, OIEHUBATh YHCIIOBBIC BBIPAXKCHHs, paboOTaTh C
MaTeMAaTUYECKUMH KOHCTaHTaMH. 3HAaKOMble OOYy4YaloOIUMCS MHOXKECTBa
HATypaTbHBIX, IEJIbIX, PAIIMOHATBHBIX M JIEHCTBUTEIbHBIX YHCEIT JOTOTHSIIOTCS
MHOKECTBOM  KOMIUICKCHBIX dYHCel. B KakIoM U3 DJTHX MHOXECTB
paccMaTpuBaIOTCS CBOMCTBEHHBIE €My CHEIH(HUUEcCKUe 3aJadd U OTepaIuu:
JICIEHUE HaIlello, ONEPUPOBAHME OCTATKAMU Ha MHOXECTBE IIENBIX YHCET,
0C00bIe CBOMCTBA PAIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEIl, apU(METHICCKHE
oTepalyu, a TaKKe W3BICYCHHE KOPHS HATypalbHOW CTEIIEHW Ha MHOXKECTBE
KOMIUIEKCHBIX dHcel. braromapsi mocienoBaTeIbHOMY paCIIMPEHHUIO KpyTra
UCIIOJIb3YEMBIX YHCEI U 3HAKOMCTBY C BO3MOXKHOCTSIMH WX NPUMCHCHHS IS
pellleHus] pa3IMYHBIX 3a1ad  (HOpPMHUPYETCS TMPEACTABICHHE O EIUHCTBE
MaTEeMaTUKU KaK HAyKd M €€ poJId B MOCTPOCHUHU MOJIENIEN pearbHOr0 MUpa,
MIMPOKO MCTIOIB3YIOTCS 00001IeHNEe U KOHKPETU3AIIHSL.

Jluaus «YpaBHEHHsS] U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCETO
oOydeHHs] Ha YpOBHE CpeIHEro oO0IIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
paznene [IporpamMmbl mpeaycMOTPEHO pPEIIeHHE COOTBETCTBYIOIIMX 3ajad. B
pesynbrate OoOydYarouluecsi OBJAJEBAIOT PAa3IUYHBIMU METOJIAMU pPEIICHUS
paIlMOHANIbHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEeNbHBIX, JOTapuPMUUECKUX W
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
conepxkamux napameTpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIOJIB3YIOTCS TMPHU
UCCIIeIOBaHUM (DYHKIMI C TOMOIIBIO TMPOU3BOAHOW, TIPU  PEUICHUU
NPUKIAHBIX 337a4 M 3a/a4 Ha HAXOXKICHHC HAMOOJNBLIMX WM HAMMCHBIIHX
3HaYCHUI QyHKUMH. J[aHHAs colepikaTelbHas JIMHIS BKIIOYACT B CeOs TakKe
(hopMHpOBaHHE YMCHHUI BBIMONHATE Pacy€Thl 10 (opmyiaM, IpeodpazoBaHus
paIlMOHANIBHBIX, HWPPAMOHAIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKCHHM, a
TaK)Ke BBIPAKECHUM, COACPKAIIUX CTETICHH U JIorapu(dmbl. brarogaps uzydeHuro
anredpanyeckoro  Marepuania  MPOWCXOAWUT  JajibHeWIIee  pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOT'O MBIIIJICHUS O0ydJarommxcs, GOpMUPYIOTCS
HABBIKA JEAYKTHUBHBIX PACCYXIACHUH, paOdOThl C CHUMBOJBHBIMH (OpMaMH,
MPEICTABICHNS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUJE pPABEHCTB U
HepaBeHCTB. Anrebpa npemyiaraeT d(pQGeKTUBHbIE UHCTPYMEHTHI NIl PEIIeHUs
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3aJ1ay, HATJSAHO JEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxarenpbHo-MeToANMYECKass JHHUS «DYHKIIMU W TpaQuKA» TECHO
MEPETUIeTaeTCs C APYTUMHU JIMHUSAMH y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aMaéT TMOCJICIOBATEIBPHOCTh HM3y4YeHUs Marepuana. V3ydenue
CTETICHHOW, TIOKa3aTeIbHOW, JOTapu(MHUUECKOH ¥ TPUTOHOMETPUUYECKHUX
GyHKIMI, UX CBONCTB W TpadUKOB, MCIOIb30BaHUE (GYHKIMI [JIs pElIeHUs
3a/1a4 U3 JPYruxX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU TECHO CBA3aHO KaK C



MaTeMaTU4YeCKUM aHalM30M, TaK U C pEllIEHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAaHUE yhaenseTcss (OPMUPOBAHUIO YMEHHUSI BbIpaXaTb
dbopmynaMu 3aBUCUMOCTH MEXIY pPa3JIUUYHBIMU BEJIMYMHAMH, HUCCIEAOBATh
MoJTy4yeHHbIe (PYHKIIUU, CTPOUTH UX rpaduku. MaTtepuai 3Toi coaepKaTeabHOMN
JUHUU HalleJIeH Ha pa3BUTHE YMEHUM W HABBIKOB, IMO3BOJISIIONIUX BBIPAXKATh
3aBUCUMOCTH MEXIY BEJIMUYMHAMU B pa3iu4HOl ¢dopme: aHATUTHUYECKOM,
rpaduyeckoii M cloBecHOW. Ero wu3ydeHue CcmnocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AIIlUH,
HCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenpHas muHusl «Havyana mMaTemMaTuueckoro aHaian3a» MO3BOJISET
CYIIECTBEHHO pACIIUPUTh KPYr KaKk MaTeMaTHYECKHX, TaK W MPHUKIAJIHBIX
3a/1a4, JIOCTYMHBIX OOyYarolUIUMCsl, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb
CTpOUTHh TpadUKU CIOXKHBIX (QYHKIHMH, ONpeAensiTh WX HauOOJbIINE WU
HAWMEHBIIINE 3HAYEHUS, BBIUYUCIATH IUIOMAAu GUryp U oOBEMBI TEJ, HAXOAUTh
CKOPOCTH M YCKOpPEHHUsI TIporieccoB. [laHHas cojepkaTesibHas TUHUS OTKPBIBACT
HOBBIE BO3MOXXHOCTH TOCTPOCHHUSI MaTEMAaTHUYECKUX MOJeJel pealbHbIX
CUTyalui, MO3BOJIIET HAXOJUTh HAWIYyUlllee PEIICHUE B MPUKIAJAHBIX, B TOM
YUCJI€ COIMAIbHO-DKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYEeCKOTO  aHaiW3a  CHOCOOCTBYET  pPa3BUTHIO  aOCTPaKTHOTO,
(dbopManbHO-IOTMYECKOTO U KPEATUBHOTO MBIIIUICHUS, (DOPMUPOBAHUIO YMEHHU I
pacrio3HaBaTh TPOSIBICHUS 3aKOHOB MAaTeMaTUKM B Hayke, TEXHUKE U
uckyccrpe. O0yuaroniuecs y3HarT O BbIAAIOIMIUXCS pe3yJibTaTaX, MOJTyUYeHHBIX
B XOJIC PA3BUTHS MaTEMATHUKHU KaK HayKH, U 00 UX aBTOpaX.

CoaepxaTtenbHO-METOAMYECKas TUHUS «MHOXKECTBA U JIOTUKa» BKIIOYAET
B ce0sl 2JIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4eckoil noruku. TeopeTuko-
MHOXECTBEHHbIE IPEACTABICHUS IPOHU3BIBAIOT BECh KypC MIKOJBHOMU
MaTEeMaTUKUA M TpeuiaraloT Haubosee YHUBEPCAIbHBINA S3bIK, OOBEIUHSIIONIUN
BCE pa3lelbl MaTeMaTUKH W €€ NPUIOKEHUH, OHHM CBA3BIBAIOT pPa3HbIE
MaTeMaTHYeCKUE NUCHUIUIMHBI U WX NPUIOKEHUS B eauHoe uenoe. I[loatomy
BaXXHO  JIaTh  BO3MOXKHOCTh  OOydYaloIIeMycs  IOHUMAaTh  TEOPETHUKO-
MHOKECTBEHHBIM $3bIK COBPEMEHHOW MaTEMaTUKU WU MCIOJIb30BATh €r0 s
BBIPAXKEHUSI CBOMX MbICiEl. JIpyruM Ba)KHbIM IPU3HAKOM MAaTE€MaTHUKH Kak
HAyKd CJeayeT TNpPHU3HATh CBOWCTBEHHYIO €H CTPOrocTh OOOCHOBaHUU W
CI€OBaHUE  OMNpEACIEHHBIM  MpaBWJaM  IOCTPOEHHUS  JOKa3aTEJbCTB.
3HAKOMCTBO C AJIEMEHTAMH MAaTEMaTHYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUST OO0y4YalolUXCs, TO3BOJSIET WM CTPOUTH CBOH
pacCy>KJIeHUsT Ha OCHOBE JIOTHYECKUX TPpaBmwiI, (QOPMUPYET HABBIKH
KPUTHUYECKOTO MBIIIEHUS.

B yueObHOM Kkypce «Anrebpa W Hayalla MaTeMaTHYECKOTO aHau3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOI0 MOJICIIMPOBAHHUS, KOTOPbIE IPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJEIEH pearbHBIX
CUTyalllid, MCCIEOBAHUS ATHUX MOJIENIEH C TMOMOIIBIO ammapaTra aireopbl u
MaTeMaTU4YeCKOro aHalau3a, UHTEPIPETAlMU MOJYYEHHBIX pe3yibTaToB. Takue
3alaHUsl BIUIETEHBl B KaXIblii U3 pa3feloB MPOTPaMMbl, TOCKOJIBKY BECH
Marepuan yu4eOHOTO Kypca IIUPOKO MCHOJIb3YEeTCS IJIA PEIIeHUs MPUKIATHBIX
3amad. Ilpum pelieHMM pealbHBIX NPAKTUYECKUX 3a7ad  oOydaroniuecs
pa3BUBAIOT  HAOIIOJATEIBbHOCTh, YMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThbCsi, UCIOIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBAThH
npobnemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBHIKOB PEIICHUS TMPUKIIATHBIX
3a/1a4 OpraHu3yeTcs B MPOLECCe U3YUEHUSI BCEX TEM Yy4eOHOro Kypca « Anredpa
u Havasa MaTeMaTU4eCKOro aHaIU3ay.



Ha wu3ydenue yuebHOro kypca «Anrebpa M Hayaia MaTEMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEJIENIO), B
11 KJ1acce — 170 4acoB (5 4acoB B HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYUCTICHUA

Panmonanbubie uncna. OObIKHOBEHHBIE U JIECSITUYHBIC TPOOU, MPOIEHTHI,
OeckoHeuHble nepuoanyeckue Apoou. [Ipumenenue npoOei M MPOLIEHTOB s
pelIeHUs] MPUKIAIHBIX 33Ja4 U3 PA3WYHBIX OTpacieid 3HAHUM U pPeaTbHOMN
JKA3HM.

JlencTBuTENbHBIE YMClA. PalMOHalIbHBIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckre omnepanuud ¢ ACHCTBUTENIBHBIMM  YHCIaMu. Moaymb
JEUCTBUTEIILHOTO 4YHCIa W ero cBoWcTBa. [IpuOmmkEHHBIE BBIYUCIICHUS,
IpaBUJIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUIA.

CreneHr ¢ nenpIM MokazareneM. buuoom Hprorona. HMcnosn3oBanue
noaxoasuied  GoOpMbl  3alMCU  JEUCTBUTENBHBIX YHUCET JJIA  pelIeHUs
MPAKTUYECKUX 33/1a4 U IPEJCTABICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HATypaJIbHOW CTETICHU U €T0 CBOMCTBA.

CreneHp € pallMOHAIBHBIM IOKa3aTeIEM M €€ CBOWMCTBA, CTENEHb C
JIEUCTBUTEIBLHBIM ITI0OKAa3aTEIEM.

Jlorapudwm uucna. CpoiicTBa sorapudma. JlecaTuuHbie U HaTypajIbHbIE
sorapu(msl.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHT€HC YHUCJIOBOTO aprymMeHTa. ApPKCUHYC,
APKKOCHUHYC U apKTAHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEHUs1. PaBHOCUIIBHBIE YpaBHEHUSI U YpaBHEHUA-CIenCTBUSA. HepaBeHCTBO,
pellIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIIeHUs IIEIBIX U APOOHO-PAIIMOHAIBHBIX YPaBHCHUI
Y HEpPAaBEHCTB. MHOrowIeHbl OT OJHOW NMEPEMEHHOM. [leneHne MHOTOWIeHa Ha
MHOTO4YJIEH C ocTatkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMU
koadurnnenramu. Teopema Buera.

[TpeobpazoBaHus YUCITOBBIX BRIPAKCHUH, COJIEPKAITUX CTCTICHU M KOPHH.

HppanuonanbHbie YpaBHCHUH. OcHOBHBIE METO/IbI pelieHus
VUPpaLMOHAIIBHBIX YPABHEHUM.

ITokazaTtenbHble ypaBHEeHUsI. OCHOBHBIE METOJIbI PEIICHHUS MOKAa3aTEIbHbBIX

YpaBHEHHUI.

[IpeoGpazoBaHue BeIpa)KEHUHN, COIEPIKAIINUX JIOTAPU(MBL.

Jlorapudgmuyeckue  ypaBHeHUs.  OCHOBHBIE  METOABI  pEIICHUS
norapuMUYECKUX YPaBHCHH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [Ipeo6pazoBanue
TPUTOHOMETPUIECKUX BBIPKCHU. Pemmenue TPUTOHOMETPUUECKHUX
YPaBHEHUN.

Pemienue cucrem NMHENHBIX ypaBHEHUU. Marpuiia CUCTEMbI JIMHEWHBIX
ypaBHeHHM. OnpenenuTenb MaTpuilbl 2X2, €ro reoMeTpUYECKHil CMBICT U
CBOWCTBA, BBIYMCJICHHE €r0 3HAYCHMS, IPUMEHCHHUE OINPEACIUTENS JJIs
pELICHUs CUCTEMBbI JIMHEHMHBIX YpAaBHECHUW. PelieHwe mNpuKIagHbIX 3a1ad C
IMOMOIIBKD CHUCTEMBl JIMHEWHBIX ypaBHEHUU. lccinenoBanue mnNOCTPOCHHOU
MOJIEJIA C TIOMOIIBIO MATPUIL U ONPEIECIUTETEH.

[TocTpoeHne MaTeMaTHUYECKUX MOJENIEN PEATTbHOW CUTYyalluu C MOMOIIBIO
YpPaBHEHUW W HEPABEHCTB. |[puMeHeHnE ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKUX 3ajad M 3aJad U3 Pa3jIMYHbIX 00JlacTell HAyKU U peanbHOU
KU3ZHU.

DyHKUMH U TPAPUKHU

OyHKIMA, crnocoObl 3a1aHus (QyHKIUU. B3aumHO oOpaTHbIE (QyHKIUU.
Komnosunus dyukmuit. I'paduk dyHkmuu. DiemMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

O6nactp onpeneneHuss 1 MHOKECTBO 3HaUeHUN QpyHkuuu. Hynu GyHkumm.
[IpoMexxyTkH  3HAKOMOCTOSIHCTBA.  YETHbIE U HEUETHbIE  (DYHKIIUH.
[lepuonuueckue  QyHkuuu.  [IpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcuMyMbl 1 MUHUMYMBI QyHKIMU. HauOosblliee 1 HaMMEHbIIIEE 3HAYCHUS
GyHKIMY HA TPOMEXKYTKE.

Jlunelinasi, kBaApaTu4Has U APOOHO-TMHENHHAsT QYHKIIUU. DJIeMEHTapHOE
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX IPaPUKOB.

Crenennas ¢yHKIMS C HATYpaJIbHBIM U IEJIBIM MoKasatesieM. E€ cBolicTBa
u rpaduk. CpoiictBa U rpaduk KOpHS N-OM CTENEeHHM KakK (PYHKIIMH OOpaTHOM
CTEIEHHU C HATYPaJIbHbIM MTOKA3aTEIEM.

[loka3zarenbHast U jgorapupmuyeckas GyHKUUU, UX CBOMCTBA U TpaduUKH.
Hcnonb3oBanue rpad@ukoB QyHKIUN AJI PEIICHUS YPABHEHUI.

Tpuronomerpuyeckas OKpY>KHOCTb, ONpPEAENEHUE TPUTOHOMETPUUYECKHUX
(GYHKIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBHUCHUMOCTH B pEAJIbHBIX MpOLIECCaX M SIBICHUSIX.
['paduixu peanbHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIn3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJlaHUs TOCHEN0BaTEIbHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKIIHH. MoOHOTOHHBIE U OTpaHUYCHHbIE
NOCJIEI0BATENIBHOCTH. VICTOpHS BOSHUKHOBEHUS MAaTEMAaTUYECKOr0 aHAJIN3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U TeOMETpUYecKas  MpOrpeccuu.  beckoHeyHo
yObIBaromias reomerpuueckas mporpeccus. Cymma OeCKOHEUHO YObIBarolen
FEOMETPUUYECKON mporpeccru. JIMHENHBIN U 3KCIOHEHIMAIIbHBIA pocT. Yucio
e. @opmysa CIOXKHBIX TPOLEHTOB. Vcroib30BaHUE MPOTPECCUU JI PEIICHUS
peanbHbIX 3a7a4 NPUKIATHOTO XapaKTepa.

HenpepoiBubie (yHKIMH W WX cBocTBa. TOYkM pa3pbiBa. ACHMIITOTHI
rpadukoB QyHkiuid. CBoHcTBa (YHKIMN HEMPEPHIBHBIX Ha OTpe3ke. MeToj
UHTEPBAJIOB MJI1 PELICHUSI HEPaBEHCTB. lIprMeHeHHe CBOWCTB HEMPEPBIBHBIX
GbyHKIMN 171 peneHus 3a1a4.

Ilepeass  w  BTOpas  mpousBojgHble  QyHKIMU.  OmnpejeneHue,
r€OMETPUYECKUH U (PUBWYECKU  CMBICT  TMPOU3BOJAHOW.  YpaBHEHHE
KacaTtenbHOU K TpaduKy (pyHKIUH.

[IpousBomnble  dyeMeHTapHBIX  GyHKUMA. [Ipoms3BomHas  CymMMBblI,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIINH (DYHKITUH.

MHoxkecTBa H JIOTHKA

MHOX€eCTBO, ONepalnuy HaJl MHOKECTBAMM M UX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHUKO-MHOXECTBEHHOTO ammapara s
OMMUCAHUS PEATbHBIX MPOIECCOB W SIBICHHM, MPU PEUICHUU 3a7ad U3 JAPYTHX
y4eOHBIX MTPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MATEMATHYECKOIO0 0OBEKTA, CIE/ICTBHE,
JI0Ka3aTebCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC



Yucia v BLIYMCICHUA

Hatypaneubie u wnensie uucna. [IpumMeHeHue NpU3HAKOB JIETUMOCTH
LENbIX YKceN, HauOonbIuil obmuit nenurens (nanee — HOJl) u HauMmeHbliee
obmree kpatHoe (nanee — HOK), octaTtkoB no moaymto, anroputMma EBknuna nis
pelIeHMs 33714 B LIEJIbIX YU CIIaX.

Kommnekcubie uncna. AnredOpanyeckas W TpUTOHOMETpudecKkas (HopMbl
3aMMCcH KOMIUIEKCHOrO yucia. ApupMeTHUecKHe Orepanui ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHrne KOMIUIEKCHBIX YMCENl Ha KOOPJAMHATHOM IMJIOCKOCTH.
@opmyna MyaBpa. KopHM n-oii cTeneHM U3 KOMIUIEKCHOTO YHCIA.
[IpumMeHeHne  KOMIUIEKCHBIX  4YMCeNl  JUJIsl  pelieHus  (U3HYEeCKUX U
reOMETPUYECKHUX 3a/au.

YpaBHeHUs U HEPAaBEeHCTBA

CucreMa U COBOKYIHOCTh YpPaBHEHHH W HepaBeHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBbI-CIIe/ICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op KOpHEW TPUTOHOMETPUYECKUX YpaBHEHUH C  MOMOIIbIO

TPUTOHOMETPUYECKOM  OKPY>KHOCTH. Pemenne = TpUTOHOMETPUYECKHUX
HEPABEHCTB.

OcHOBHBIE METOJBI PEIICHHUS TOKa3aTeIbHBIX U JIOTapUPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALTUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUSI CUCTEM U COBOKYMHOCTEH pallMOHAJbHBIX,
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMHUUCCKUX YPaBHEHUH.

VYpaBHEeHUsI, HEPABEHCTBA M CUCTEMBI C TapaMeTPaMHu.

[IpuMeHeHne ypaBHEHMI, CHUCTEM M HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7la4 M 3a7a4 U3 Pa3IMYHBIX 00JIacTell HAyKU U peabHOU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPAPUKH

I'paduk xommosuiuu ¢GyHkumii. ['eomeTpuueckue oOpasbl ypaBHEHUM U
HEPaBEHCTB HAa KOOPAMHATHOM TJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOWCTBA U TpauKu.

I'paduyeckre MeToabl pelieHUs YpaBHEHUH W HepaBeHCTB. I padudeckue
METO/bI pEUICHUA 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GyHKIWNA [JIs UCCIENOBAHUSA IPOIECCOB H
3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT MPU PEUICHUU 3aJlay U3 JIPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Havana maTeMaTH4eCKOro aHaJIn3a

[Tpumenenne mpou3BOHON K MCCIIETOBAaHUIO (DYHKIIUNM HA MOHOTOHHOCTh
u JKcTpemMyMbl. HaxoxaeHue HauOONBIIETO W HAWMMEHBIIETO 3HAYCHUN
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMmeHeHne NpPOU3BOAHOM 11 HAXOXKACHHS HAWIY4Ilero pEIICHUs B
MPUKIAAHBIX 3a7a4ax, Ui OIPENENICHUsS CKOPOCTH M YCKOPEHMS Mpolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TNepBOOOpa3HbIX. llepBooOpasHbIe
aneMeHTapHbIX GyHkuii. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

Nuterpan.  I'eomerpuuecknii  CMBICI ~ HMHTETpayia.  Beruncienue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlenOuura.

[Ipumenenne wHTETpana I HAXOXKIACHUS TUIOMAACH TUIOCKUX GUTyp U
00BEMOB TEOMETPUIECKUX TEII.

[Tpumepst pemennii quddepeHnnanbHbIX ypaBHeHHH. Marematudeckoe
MOJICIMPOBAHUE PEAIBbHBIX IMPOILIECCOB C MOMOIIBIO au(pdepeHInaTbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA U, HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

1) rpazkIaHCKOr0 BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKJAAHCKOM  TO3MIMU  OOydYaromerocs  Kak
AKTHBHOTO U OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEICTABICHHE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSI PA3IHMUHBIX CTPYKTYP, SIBICHUH,
HpOLIeyp TPa)JIaHCKOro oOIIecTBa (BbIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMO/ICHICTBOBaTh C COLMAIbHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMH 1 HAa3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCTIUTAHUS:

C(OPMHPOBAHHOCTh POCCUNCKOM TPAXKTAHCKOW MIICHTUYHOCTH, YBAKCHHS
K TIPOIIIOMY U HACTOSIIIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHUE
K JOCTIKECHHSIM POCCHUHCKHMX MATEMaTHKOB M POCCHUHCKOW MaTeMaTHYeCKOM
IIKOJIBI, WCIOJIb30BAaHUE STHX JOCTHIKCHUN B JPYrUX HAayKax, TEXHOJOTHSX,
cq)epax YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

OCO3HAHUE JTYXOBHBIX IICHHOCTEH POCCHUIICKOTO Hapo/a,
C(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, OSTHYCCKOTO TOBEACHUS,
CBS3aHHOTO C MPAKTUYECKUM MPUMEHECHHEM JIOCTH)KCHUH HAyKd U
JESTEIBHOCTBIO  YUEHOTO, OCO3HAHHE JIMYHOTO BKJIajJa B IOCTPOCHHE
YCTOWYMBOIO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHUECKOE OTHOIICHHUE K MUPY, BKIOYAs 3CTETHKY MaTeMaTHUECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIICHHH, paccyKaeHuH,
BOCITPUUMYHMBOCTh K MATEMaTHYCCKHM aCIIEKTaM Pa3IMYHbIX BUOB UCKYCCTBA,;

5) pu3uuecKoro BOCIUTAHUS:

C(OPMHPOBAHHOCTh yMEHHUS TPUMEHITh MaTeMaTUYeCKHe 3HAHUSA B
HUHTEpecax 3J0pOBOr0 M 0e30MmacHOro o0Opa3a IKH3HHM, OTBETCTBCHHOEC
OTHOIIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOC MMHUTAaHUE, COATaHCHPOBAHHBIN
PEKUM 3aHIATUN M OTIBIXA, peryysapHas pu3nueckas akKTUBHOCTbH), (PHU3UUECKOEC
COBEPIIICHCTBOBAHHE npu 3aHATHIX CIIOPTUBHO-0370POBUTEIILHOM
IEATeIbHOCTBIO;

6) TPy10BOr0 BOCTIMTAHMS

TOTOBHOCTh K TPYIy, OCO3HAHWE LEHHOCTH TPYIOTIOOHS, HHTEpeC K
pasnuyHbIM _ cepam  MPOPECCHOHANIBHON — AEATENBHOCTH, — CBS3AHHBIM _ C
MaTeMaTHUKOW M €€ MPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeit mpodeccud W peaan30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTb W  CIIOCOOHOCTh K MaTeMaTH4eckoMy O0Opa3oBaHUI0 U
camMo00pa30BaHUIO HA TPOTSIKEHHH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YUYACTHUIO B PEIICHUU MPAKTUICCKUX 3a/1a4 MATEMAaTHICCKOW HAIIPABIICHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh JKOJIOTHYECKOH KYJIBTYPHl, TOHUMAHHUE BIIASHUS
COIMAIFHO-DKOHOMHYECKUX  TPOILECCOB HAa  COCTOSHUE NPUPOAHON U
COIMAILHOW Cpe/bl, OCO3HAHHE TJO0AIBHOTO XapaKTepa JKOJIOTHYECKUX
npo0JieM, OpUCHTAIMs Ha MPUMECHEHNE MaTEeMAaTHICCKUX 3HAHUN JIJIST PEIICHHS



3a/1a4 B 00JIaCTH OKPY’KaIOIIEW Cpelibl, IUIAaHUPOBAHHUE NOCTYIIKOB M OLEHKU MX
BO3MO’KHBIX ITOCIEACTBUN IS OKPYKAIOIEN CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAayKd M  OOILIECTBEHHOMW MPAKTHKW, T[OHUMaHUE
MaTeMaTU4YecKOil HayKd Kak c(epbl YeTOBEYECKOW AEeSTENbHOCTH, ITANOB €€
pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTUS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKHd M MAaTEMaTUYECKOW KYJIbTypOH KakK CpPEICTBOM ITO3HAHUS MUDa,
TOTOBHOCTb OCYULIECTBIISATh NMPOEKTHYI0 M HCCIENOBATEIBCKYIO JAESATEIBHOCTD
MHIUBUIYAJIBLHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCATbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBbie JJornyeckue 1ecTBUA:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TOHATHIMH, (OPMYIHPOBATH
onpeIeTICHUsI MOHSTUH, yCTaHABIIUBATh CYIIIECTBEHHBIN MIPU3HAK
Kiaccu(puKaluyu, OCHOBaHUSA [JIi O0OOOIIEHHUS W CpPaBHEHUS, KpPUTEPUU
IIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OpMyIMpOBaTh H  TPEOOPA30BBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, SIUHUYHBIE, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIATH ~ MaTEMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
MPOTUBOPEYHs B (HaKTax, IAHHBIX, HAOIIOJACHHUSAX U YTBEPKACHHUAX, IPEUIarath
KPUTEPUH VIS BBISIBICHUS 3AKOHOMEPHOCTEN U POTUBOPEUHIA;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBa MaTEeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMbIle W OT MPOTUBHOIO), BBICTpAWBAaTh apPryMEHTAlIUIO,
OPUBOJIUTH TMPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHMs, BbHIOMpaTh HauWOoyiee TOAXONAIIMA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarebCKHe JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh  BOMPOCHL, (PUKCHUPYIOUIUE MPOTUBOpPEYHE, MPOoOIEeMYy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (HOPMHUPOBATH THUIOTE3Yy, ApPTyMEHTHUPOBATH
CBOIO MO3UINI0, MHEHUE;

POBOJIUTH CaMOCTOSITETILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
WCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MATEMaTHYECKOTO OOBEKTa,
SABJICHUS, TpOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH,
SIBIICHUSIMH, TIPOIIECCaAMU;

CaMOCTOSITEIbHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI 1O PE3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, WCCJICAOBAaHMs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHMIA;

POTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLECCA, a TaKKe BBIJIBUTATH
MPEAINOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISBJIATH JAeUINATH MHGOPMAINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC u TUTS pEIICHMS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  HUCTOYHMKOB  PA3JWYHBIX  THUIIOB,
aHANM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPHOPETHPOBATH HH(OPMALUIO
pa3IUYHbIX BUIOB U (OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OPMAIMIO, IPEACTABIATh €€ B pa3Iu4HbIX QopMax,
WUTIOCTPUPOBATh Tpadruecky;

OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeiCTBUS

OO0menue:

BOCIIPUHUMATh M (OPMYJIHUPOBATH CYXJCHUS B COOTBETCTBHUU C
YCJIOBUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PElICHUS
3a/1a4i, KOMMEHTHUPOBATD MOJTYUYCHHBIN pe3yJbTar;

B X0J1¢ OOCYXACHUS 3a71aBaTh BOMIPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJeMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIEJICHHBIE Ha TMOUCK
pelIeHs, COMOCTaBIATh CBOM CYXKJICHHUS C CYXICHUSMH APYTUX YYACTHUKOB
nuasora, oOHapyKUBaTh Pa3Inune U CXOJCTBO MO3UIIHMMI, B KOPPEKTHOU (popme
dbopMynHUpoOBaTh pa3HOTJIACHs, CBOU BO3PAKCHHUS;

IPEACTaBIISATh pEe3yIbTaThI perieHus 3aJ1a4Hu, IKCTICPUMEHTA,
UCCJIECJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYILICHHS C
y4€TOM 3aj1a4 TPE3EeHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe YUueOHbIEe AelCcTBUSA

Camoopranu3anus:

COCTaBIIATH IJIaH, aJITOPUTM PEIICHUS 3a]]a4i, BIOUPATh CIIOCO0 peleHus
C y4éTOM HMEWIIUXCA PpPEecypcoB M  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUNH C Y4ETOM HOBOU
uHdOpMaInu.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

BJIQ/JI€Th HABBIKAMHM I[IO3HABATENBHOW pedJeKCHd KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUA U MBICTUTEIBHBIX TPOIECCOB, HX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yibTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpU pEHICHUHU
3a/layd, BHOCUTb KOPPEKTHUBbI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa WEIM U YCIOBHUSAM, OOBICHSTH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI pe3yJbTaTOB JI€SITENIbHOCTH,
HAXOJUTh OMMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W  HCIOJIb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONW pabOTHl MPU pENICHWH YYeOHBIX 3a/ay, MPUHUMAThH IeJb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATh OPTaHU3AINI0 COBMECTHOUM paloTHI,
pacmnpenemnsiTh BUIbI padoT, JOTOBAPUBATHCSA, 00CYXKIAaTh MPOIECC W PE3YIbTAT
paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYIIIOBEIX opMax paboThl (00CyKIeHUs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMbBI» M HWHBIE), BBIIOJIHATH CBOK YacTb pabOThl U
KOOPAWUHUPOBATh CBOU ACHUCTBUSI C JPYTMMHU YJI€HaMH KOMAaHJbl, OLEHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIUpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSL.



NPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenuss B 10 kiacce oOydaromuiicss MOJYYUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTATHI M0 OTNIEIBbHBIM TEMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAIIU3a:

Yuciaa v BIYMCICHUSA

CBOOOJIHO OMEPUPOBATH MOHATUIMU: PAIIMOHATBHOE YUCIO, OECKOHEUHAs
nepuoandecKas JApoOb, MPOIEHTHI, HUPPAIMOHAIBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCTA;

OPUMEHATh JAPOOM W TMPOLEHTHI ISl pelIeHUs] MPUKIAAHBIX 3a1ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATBbHOU )KU3HU;

OPUMEHATh  NPUOMKEHHBIE  BBIUMUCICHHS, TIpaBUia  OKPYTJICHWS,
NPUKUAKY U OLIEHKY PE3YyJIbTaTa BIYMCICHUI;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM: CTETNEHb C I1EJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOIXOMSIIYI0 (GOpMYy 3amuch JEHCTBUTENBHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHbIX;

CBOOOJIHO  OMEpHUpPOBaTh  TOHATHEM:  apUPMETHUUECKUH  KOPECHBb
HaTypajJbHOW CTEIICHH;

CBOOOJIHO  ONEPUPOBATh TOHATHEM: CTENEHb C  palMOHAJIbHBIM
NOKa3aTeseM;

CBOOOJIHO OMEPHUPOBATH MOHATUSMH: JIorapudM 4YHUCIA, JNCCATUYHBIC U
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTa;

ONEpPUPOBATh MOHATUSMH: ApPKCUHYC, AapKKOCMHYC U apKTaHIEHC
YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO  OMEpHUpOBaTh  MOHATUSIMHU:  TOXAECTBO,  ypaBHEHHE,
HEpPaBEHCTBO,  PABHOCHUJIBHBIE  ypaBHEHHS W  YpPaBHEHHS-CIEACTBUS,
PaBHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOABl PEIICHUS PAIMOHAIBHBIX W JAPOOHO-
pallMOHAJBHBIX YpPAaBHEHUW, NPHUMEHSATh METOJ HWHTEPBAJOB [JIsl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJIHOM MEPEMEHHOM,
MHOTOWIEH C ULEIbIMH KOd((HUIMEHTaMU, KOPHU MHOTOYJIeHa, MPUMEHSThH
JIEJICHHE MHOI'OYJICHAa Ha MHOI'OYIEH C OCTaTKOM, Teopemy be3y m Teopemy
Buera nns pemenuns 3anady;

CBOOOJTHO OMNEPUPOBATH TMOHATHUAMH: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpula, OINpEeNeIUTEeNb MATpUllbl 2 X 2 W €ero reoMeTpUYECKUil CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHUS €ro 3HA4YCHHUS,
[IPUMEHATh ONPEACHUTENN [JIsl PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHWUI,
MOJICJIMPOBATh pPEAIBbHBIE CUTyallUd C IIOMOIIBK) CHUCTEMBl JIMHEMHBIX
YPaBHEHUW, MCCIEA0BATh IIOCTPOECHHBIE MOJEIM C IOMOIIBIO MaTpUll H
onpeAeauTeNeH, HHTEPIPETUPOBATH MOJYYEHHBIA PE3YJIbTAT;

UCIIOJIb30BAaTh CBOWCTBA JIEMCTBUUM C KOpPHSIMHU 1Ji IpeoOpa3oBaHUs
BBIPAYKCHHI;

BBITIONHATE MPEOOpa30BaHUS UYWCJIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTEIIEHU C PALMOHAIBHBIM ITOKA3aTEIEM;

HCMOJIb30BaTh CBOWCTBA norapudmon JUISL npeoOpa3oBaHuUs
norapumMuyecKux BBIPAKCHUU;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHATIBHBIE, IOKA3aTENbHBIE U
Jorapu(pMUYECKUe ypaBHEHHUS, HAXOAUTb HUX pEUEHUs C TMOMOUIbIO
PaBHOCWIBHBIX MEPEXO0/I0B UM OCYLIECTBIISISI IPOBEPKY KOPHE;

INPUMEHATh  OCHOBHBIE  TPUTOHOMETPUYECKUE bopmynbsl s
npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAXKECHHUI;

CBOOOJHO OMNEpUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
NPUMEHATh HEOOXOAuMble (QOpPMYINIBI i PELICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIENIUPOBATh pEAbHbIE CHUTyallud Ha s3bIKE anreOpbl, COCTaBIATh
BBIPAKEHHUS, YpPaBHEHHUs, HEPAaBEHCTBA [0 YCIOBUIO 3aJlayd, HCCJIEA0BATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM armapara ajareopsbl.

DyHKIUN U TpaPuKu:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: (YHKLUHS, CHOCOOBI 3aJaHus
(yHKIMU, B3aUMHO OOpaTHble (QYHKIMH, KOMMO3uLMs (yHKUMHA, Tpadux
(yHKIMH, BBIMOJHATD 3JIeMEHTapHbIe MpeoOpa3zoBaHus rpadukoB G yHKINH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: 00JIACTh OMPEEICHUS U MHOKECTBO
3HauYeHUN QYHKLUHUH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJTHO OIEpPUPOBATH MOHATUSAMHU: YETHbIE M HEUETHbIE (QYHKIHUU,
nepuoauveckue (PyHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI
U MUHUMYMbI (DYHKIIUU, HAauOOJbIIee M HAMMEHbIIEEe 3HAUCHHE (YHKIUU Ha
IPOMEXKYTKE;

CBOOOTHO OMEPUPOBATH MOHSATUAMHU: CTENEHHAs (QYHKIHUS C HATypaJTbHBIM
U LIETBIM TOKa3zareneM, rpaduk CTENEeHHON (YHKIIMU ¢ HATYpaIbHBIM U LEIbIM
nokaszaTesieM, rpaguK KOpHs N-Oi CTEleHU Kak (pyHKIUU OOpaTHOM cTeneHH ¢
HaTypaJIbHbIM [10Ka3aTeJEM;

ONepUpOBaTh MOHATUAMM: JIMHEHHAs, KBaJApaTHUHas U APOOHO-JIIMHEHHAs
(YHKIMH, BBIIOJHATH JJEMEHTAPHOE MCCIEAOBAaHUE U IOCTPOCHHE MX
rpaduKoB;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: MOKA3aTeIbHAsl U Jorapudmuueckas
(yHKIMH, UX CBOWCTBA M Ipa)UKH, UCIOIB30BaTh UX I'padUKU sl PEeIIeHUs
YPaBHEHH;

CBOOO/IHO ONEPUPOBATh MOHATHUSMU: TPUTOHOMETPUUECKAS] OKPYKHOCTb,
oIpeieJIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QyHKUMH Ui HCCIAEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MPU PELIeHUHU 3a/1a4 U3 APYTUX Y4EOHBIX IPEIMETOB U pealbHON
’KU3HU, BBIPAKATh (POPMYJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

HavaJjia MaTeMaTH4eCKOI0 aHAIN3A:

cBOOO/IHO ONEpHUPOBATh MOHATUAMU: apuMeTHUecKas U TeoMeTpudecKas
mporpeccusi, 06CKOHEUHO yObIBAIOIIAs T€OMETPUUIECKasi TPOTPECCHs], IMHEHHBIN
U OKCIIOHEHLIMAJBHBIM pOCT, (opMyJa CIOXKHBIX IPOLEHTOB, HUMEThH
IIPEICTABIIEHNE O KOHCTAHTE;

UCIOJIB30BaTh MPOrPECCUU ISl PELICHUs PEAJbHBIX 3a7ad IPUKIAJHOTO

Xapakrtepa;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: TMOCJIEIOBATEILHOCTD, CIIOCOOBI
3a1aHus MOCJIe10BaTENIbHOCTEM, MOHOTOHHBIE u OrpaHUYEHHBIE

MOCJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOXKJECHHS MaTEeMaTHYECKOIO
aHaJu3a Kak aHain3a 0ECKOHEYHO MaIbIX;

CBOOOJTHO OTMEpUPOBATh MOHITUSMU: HENPEPHIBHbIC (YHKIHUH, TOYKU
paspsiBa rpadrka GyHKIIUU, aCUMITOTHI Tpaduka GyHKIINN;

CBOOOJIHO ONEpUPOBaTh MOHSATUEM: (YHKIIMS, HEMpPEPhIBHAS Ha OTpPE3KE,
MPUMEHSITh CBONCTBA HENPEPBIBHBIX (PYHKUMM I8 pelIeHus  3a/ady;



CBOOOJHO OINEpPUPOBATH MOHATHSAMU: IMEpBas M BTOpas IPOU3BOJHBIE
(yHKUUMH, KacaTeabHas K rpaduKky ¢ yHKLINH;

BBIYUCIIATh  IIPOU3BOAHBIE  CYMMBI, IPOU3BEIAEHHs, YAaCTHOIO U
KOMITO3ULIMH JIBYX (PYHKIUH, 3HaTh IPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIINH;

UCII0JIb30BaTh F€OMETPUUECKUI U PU3NYECKHUI CMBICT POU3BOIHOM AJIs
pelIeHus 3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOJHO ONEpUpOBaTh MOHATUSMU: MHOXKECTBO, OIEpaluyd  HaJ
MHOKECTBaMHU;

VICIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar il ONUCAHUsA
peaNbHbIX MPOILIECCOB U SIBJICHUM, MPU pEUICHUH 3a7ad U3 JAPYTUX Y4eOHBIX

IIPEIMETOB;
CBOOOJIHO OTNEpUPOBATh MOHATHAMU: OIpEesIeHne, TeopemMa, ypaBHEHUe-
CIIECTBUE,  CBOICTBO  MAaTEMAaTUYECKOTO  OOBEKTa,  J0Ka3aTeJIbCTBO,

PABHOCUJIbHBIEC YPABHEHHUs U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydaromuiicsi TOJYYUT CIECAYIOIINE
peIMETHbIE PEe3yJIbTAThI MO OTACIBbHBIM TEMaM padoueid MporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYEeCKOTO aHAIU3a:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEpUPOBATh TMOHATHUSAMHU: HATypaJbHOE M II€JI0€ YHUCIIO,
MHOKE€CTBA HAaTyPaJbHbBIX U LIEJIBIX YUCEN, UCIIOJIb30BATh IPU3HAKU JIEIIUMOCTHU
uensix uucen, HOJ[ m HOK HaTypalbHBIX Yucen [Js peLIEHUs 3a1ad,
OPUMEHATH ANropuT™M EBKINIA;

CBOOOJTHO OMNEpUpPOBaTH MOHATHEM OCTaTKa MO MOMYJI0, 3alUCHIBATh
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIO U MHO>KECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABISITh KOMIUIEKCHBIE YKciia B alnredpandeckon u
TPUTOHOMETPUYECKON (hOpMe, BBHITTONHITH apUPMETHUECKUE ONepallii ¢ HUMU
U N300pakaTh Ha KOOPAUHATHOM IIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: UPPAIIMOHATBLHBIE, MIOKA3aTEIbHBIC U
norapuMUYECKUEe HEPABEHCTBA, HAXOAHWTh MX PEIIEHHUA C IOMOIIBIO
PaBHOCUJIBHBIX [IEPEX0/I0B;

OCYIIECTBIISITh OTOOpP KOpHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OIEPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEOO0XOoAMMbIE (OPMYNIBI [ PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHIATUAMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHUMN
U HEpPABEHCTB, PAaBHOCUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEICTBHs, HAXOIUTh
pelIeHnss CHCTEMBI M COBOKYIIHOCTEM palMOHAIBHBIX, WPPALUOHAJIBHBIX,
MOKa3aTeJIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUN U HEPABEHCTB;

pemars palroOHaJbHEIE, UppaLMOHAJIbHBIC, II0OKa3aTeJIbHBIE,
jgorapuMHUYECKUE U TPUTOHOMETPUYECKHE YpaBHEHHs] M HEpPaBEHCTBA,
COZIepIKallie MOYJIM U TAPAMETPBIL;

OPUMEHSATH TpaduuecKue METOAbI JJIs PEIICHUs YPaBHEHUN U HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;

MOJIEJIMPOBATh pPEATbHBIE CHUTyallud Ha S3bIKE aureOpbl, COCTaBIATh
BBIPQ)XCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3aJa4H,
HCCJIEI0BAaTh NOCTPOEHHBIE MOJENIM C HCIOJIb30BaHHWEM ammnapara aireOpsl,
MHTEPIIPETUPOBATH ITOJTyYECHHBIN pe3yabTar.



DyHKIUN U TpaPuKu:

CTPOUTh rpaMKi KOMIIO3UIIMK (PYHKIMI C MOMOIIBIO AJIEMEHTAPHOTO
MCCJIEI0BAHNS U CBOMCTB KOMIO3UIIMU ABYX ()YHKIIHIA;

CTPOUTh Te€OMeTpHueckue oOpa3bl YpaBHEHMH M HEpPABEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOJHO OMNEPUPOBATH TMOHATUSMHU: TpapUKd TPUTOHOMETPUUECKUX
byHKIHI;

OPUMEHATh QYHKIUU NIl MOJEIUPOBAHUS U MCCIIEIOBAHUSL PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOIr0 aHAIH3A:

UCIIOJIb30BaTh ~ NPOM3BOJIHYIO ISl  UCCJENOBaHUA  (PYHKIMU  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HAaHOOJIbIlIEE U HAUMEHBIIIee 3HAUeHUS] (PYHKLIUU HENPEPbIBHON
Ha OTPE3KE;

UCIIOJIB30BATh MPOU3BOJHYIO JUISl HAXOXKJICHUS HAWIYYIIETO PELICHUS B
OPUKIAOHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKHUX, 3ajadax, IJis
OTpeJIeNICHUs] CKOPOCTM M YCKOPEHHs Ipoliecca, 3aJaHHoro (GopMysod WU
rpadukoM;

CBOOOJTHO OIEpUPOBATH MOHATUSMU: TMEpBOOOpa3Hasi, ONpeaeIEHHBIN
UHTETpaji, HaXOJIUTh MEPBOOOpPA3HBbIC AIEMEHTAPHBIX (DYHKIHMI W BBIUMUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HaXOAUTh IUIOMIAAN TUIOCKUX GUTYp U O0BEMBI Tell C MOMOIIBIO
UHTETpaa;

UMETh IPEJICTABICHUE O MAaTeMATUYECKOM MOJIEIUPOBAHUU HA IIPUMEpPE
cocraBieHus quddepeHINaIbHbIX YpaBHEHUIH;

pemars NpUKIaAHbIe 3a1a44, B TOM YUCJIE COLUAIBHO-DKOHOMUYECKOIO U
¢usnyeckoro  xapakrepa,  CpeICTBAaMM  MaT€MaTHYECKOro  aHaju3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM MPOrpamMmbl

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoThl

IIpakTHuyeckue
padoTsl

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

MHoxecTBO
JNENCTBUTEIIBHBIX YHCEIL.
MHoOrouJsIeHBI.
PanvionanbHble ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUHN

24 1

OyHKIUU U TpaduKH.
Crenennas pyHKIHS C
IEJTBIM TTOKa3aTeIeM

12 1

ApubdmMeTnuecknii KOpeHb
N-0¥ CTETEHHU.
UppanmonanbHeie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIHS.
[TokazarenbHbIE ypaBHEHUS

10 1

Jlorapudmuueckas
GbyHKIHA.
Jlorapudmuueckue
YpaBHEHUS

18 1

Tpuronomerpuueckue

22 1




BBIPAXXCHUS U YPABHEHUS

TlocnenoBarenbHOCTH U
MPOrpeccuun

10

HenpepbiBHbIe QyHKINH.

[IponsBonHas 20

[ToBTOpenue, 06061ICHNHE,
cucTeMaTu3anus 3HaHu|

OBIIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 136




11 KJIACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM MPOrpamMMmbl

KoaunuecTBo 4acoB

KoHTtpoabHbIe

Bcero
padoTshI

IIpakTHyeckue
padoThI

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Uccnenoanue GyHkimii ¢
MMOMOIIBIO TPOU3BOTHOM

26 2

[TepBooOpaznas u
HUHTErpall

17 1

I'paduku
TPUTOHOMETPUUECKUX
(G yHKIMN.
Tpuronomerpruieckue
HEpaBEHCTBA

18 1

UppanumonanbHbie,
MoKasareabHbIE U
norapudmMuuecKre
HEPaBEHCTBA

30 2

KowmriexcHble uncna

13 1

HaTypaJ'ILHHC U I CJIbIC
quciia

14 1

Cucrempl pallMOHAIIBHBIX,
UpPpaLMOHAIBHBIX
[IOKA3aTeIbHBIX U
JorapupMUIEecKux
YpaBHEHUU

16 2




3ajauu ¢ mapaMmeTpamMmu 20 1
[ToBTOpenue, 06o0IICHHE, 16 )
CHCTEeMAaTH3aIHs 3HaAHUI
BIIEE KOJIMYECTBO
OBl 170 13

YACOBIIO ITPOT'PAMME




IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTtpoabHbIe

Bcero
padoThI

IIpakTHuyeckue
padoTsl

Jara
U3y4eHHUs

DJIeKTPOHHbIE
uu@ppoBbIe
oOpa3oBarTe/ibHbIE

pecypcsl

[[MHOkeCTBO, OTiepaliuu Hal
MHO»ECTBAMHU U UX CBOMCTBA

Juarpammsl Ditnepa-Benna

[IpuMeHeHne TeopeTnko-
MHOY»ECTBEHHOTO arnmnapara
JUI PELICHUs 3a1a4

PanmmonanbHbie yucia.
OOBIKHOBEHHBIE U
JECATUIHBIC TPOOH,
MPOIICHTHI, 0ECKOHEUHBIE
MEepUOANYECKHUE TPOOH

PanmoHanasHbBIE YKCIa.
OOBIKHOBEHHBIE H
JECATUYHBIC IPOOH,
MPOIICHTHI, 0ECKOHEUHBIE
MePUOANIECKHUE TPOOH

[Tpumenenue apoOeit u
MPOLIEHTOB ISl PeIICHHUS
NPUKIIaJHBIX 3a/1a49




[Tpumenenue apoodeit u
IMPOUCHTOB IJIA PCIICHUSA
IMPUKJIAAHBIX 3a1a4

JlelicTBUTENbHBIC YHCIIA.
PammmonansHbIe 1
HWppalMOHAJIbHBIC YUCIIA

Apudmernueckue ornepanuu
C ICUCTBUTEILHBIMU YHCIIAMU

10

Moynb NeHCTBUTEIBLHOTO
qHciIa ¥ €ro CBOMCTBA

11

[TpuOnmxEHHBIE BEIYMCICHMUS,
MpaBUJIa OKPYTJICHUS,
MIPUKUIKA U OLEHKA
pe3yJsbTaTa BRIYUCICHUN

12

OCHOBHBIE METOJIbI PEIIICHHUS
LIETTBIX U APOOHO-
paIMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS
LIEJIBIX U APOOHO-
palroHaAILHBIX YpaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOJIbI PEIICHHS
LEeNBIX U JPOOHO-
palMoHALHBIX YpaBHEHUH U
HEPaBEHCTB




15

MHOrouieHsl 0T OJHOMN
nepeMeHHou. Jlenenune
MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema be3y

16

MHOTOYJIEHEI C O ECJIbIMHU
koa¢ppunuentamu. Teopema
Buera

17

Perenne cucteM TMHENHBIX
YpaBHEHHI

18

Perenne cucteM TUHENHBIX
YpaBHEHHI

19

Marpuiia cucTeMbl TMHEUHBIX
ypaBHeHUH. Onpenenuresib
MAaTPHUILbI 2X2, €ro
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TI0
3HAYCHUS

20

Onpenenurens MaTPUIIbI 2X2,
€ro TEOMETPUYCCKUI CMBICI H
CBOWCTBA; BEIYUCIIEHHE €TO
3HAYEHUS

21

[Ipumenenue onpenenurens
JUISL pELIEHMS CUCTEMBbI
JIMHEWHBIX YpaBHEHUN

22

Pemrenne npukinaaHeix 3a1a4y
C IOMOILBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUU




23

Pemrenne npuxinaaHbeIx 3a1a4
C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

24

KonTponbHas padora:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JIMHENHBIX ypaBHEHUI"

25

OyHKIUSA, CTIOCOOBI 3aaHUs
¢byskun. Bzanmuo
oOpaTHble QYHKIIHUH.
Komnoszunus ¢pyHkunit

26

I'paduk pynkuun.
DJIeMEHTapHbIE
npeobpazoBaHus rpauKoB

byHKIM]

27

OO6uacTh onpeaeseHus u
MHO>KE€CTBO 3HAYCHHI
¢byakuuu. Hymu ysakmmm.
[IpomexxyTku 3HaK
MIOCTOSIHCTBA

28

YETHbIC U HEUETHBIC
¢byukuuu. [epuoanueckue
byukuun. [IpomexxyTku
MOHOTOHHOCTHU (PYHKIIUH

29

MaxkcuMyMbl 1 MUHUMYMBbI
¢bynkuuu. Haunbonbiee u
HalMEHblIIee 3HaUeHue




(GyHKIMU Ha TPOMEXKYTKE

30

JIuneliHas, KBaApaTU4yHas u
IpoOHO-THHEHHAS PYHKIHH

31

DNeMEeHTapHOE UCCIIC0BAHNE
Y MIOCTPOCHHE TPAPUKOB ITUX

byHKIM]

32

DNeMeHTapHOE UCCTIEI0BaHNE
Y MIOCTPOCHHE TPAPUKOB ITUX

byHKII]

33

CrerneHn ¢ 1eIbIM
okazareyieM. bunom
Hrrorona

34

Crenelsb ¢ LEIbIM
nokazareyieM. bunom
Hrrorona

35

CrenenHast GyHKITUSA C
HaTypaJbHBIM U IETBIM
nokazareneM. E€ cBolicTBa u

rpaduk

36

KontponbHas padoTa:
"Crenennas Qynkuus. Eé
cBolicTBa U rpaduk"

37

ApudMeTHIeCKHii KOPeHb
HATypaJbHOW CTEIIEHU U €T0
CBOMCTBA

38

ApupmeTrueckuii KopeHb




HaTypaJIbHOU CTEIICHU U €TI0
CBOMCTBA

39

[IpeoOpa3oBaHms YHUCTOBBIX
BBIPAXKEHUH, COJIEpPKAIINX
CTENEHU U KOPHU

40

[TpeobpazoBaHust YNCIOBBIX
BBIPAXKEHUM, COJIEpKAIINX
CTETEHU U KOPHU

41

[TpeobpazoBaHus YMCIOBBIX
BBIPAKECHU, COAEPKAIIUX
CTETNIEHU U KOPHHU

42

HppaunonansHeie
ypaBHEeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
HMPPALMOHAIIBHBIX YPaBHEHUN

43

UppanumonanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/IbI pelICHHS
UppalMOHANILHBIX YPaBHEHUI

44

UppanmonanbHeie
ypaBHeHUs1. OCHOBHBIE
METO/IbI peIICHHS
HppalMOHANILHBIX YPAaBHEHUI

45

PaBHOCHWIIBHBIE IEPEXO/IBI B
peLIeHUU UpPalUOHATIbHBIX
YpaBHEHUU




46

PaBHOCHIIBHBIE IEPEXO/IBI B
pPELIEHUHU UPpPalHOHATBHBIX
YPaBHECHHI

47

PaBHOCHIIBHBIE IEPEXO/IBI B
pPELIEHUHU UPpPAHOHATBHBIX
YpaBHEHHI

48

PaBHOCHIIBHBIE IEPEXO/IBI B
PELICHUHN UpPaUOHATBHBIX
YpaBHEHHI

49

CaoiicTBa 1 rpaduk KOpHs N-
oif creneHu Kak QyHKIUH
00paTHOM CTETIEHU C
HaTypaJbHbIM [T0Ka3aTelleM

50

CaoiicTBa u rpaduk KopHs N-
Ol cTeneHu Kak (PyHKIIMU
00paTHOM CTETIEHU C
HATYpaJbHBIM MMOKAa3aTeIeM

51

KonTponbnas pabora:
"CpoticTBa 1 TpaduiK KOpHS
N-0#1 CTENEeHMU.
WppanmonanbHeie
ypaBHEeHUA"

52

CreneHb ¢ paliMoHaIbHBIM
okasaTeJieM U €€ CBOMCTBa

53

CreneHb ¢ pallMOHAIbHBIM
okxasaTeJieM U €€ CBOMCTBa




54

Crenenb ¢ palliOHAIbHBIM
IIOKazaTelieM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIHS, €
CBOMCTBaA U rpaduk

56

Ucnonws3oBanue rpaduxa
(GYHKIIMU TS peIIeHUs
YpaBHEHHI

57

Ucnonws3oBanmne rpaduxa
GYHKIIAA IS peTICHUST
YpaBHEHHI

58

[Toka3aTenbHble ypaBHEHUS.
OcCHOBHEIE MCTOABI PECIICHUA
MI0Ka3aTeIbHbIX YPABHEHUH

59

[TokazarenbHble ypaBHEHUSI.
OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX YpaBHEHHI

60

IlokazarennHBIC YpaBHCHMUA.
OcCHOBHBIC MECTOABI PCIICHUA
II0Ka3aTCJIBbHBIX ypaBHeHI/Iﬁ

61

KonTtposnrHas padora:
"IlokazarenpHas QyHKITHS.
[Toka3zarenbHble ypaBHEHUS"

62

Jlorapudm uncna. CBoiicTBa
norapudma

63

Jlorapudm uncna. CBoiicTa
norapupma




64

Jlorapudwm uncna. CoiicTBa
norapupma

65

JlecaTu4HbIEC U HATypaJIbHBIC
norapu@msl

66

JlecaTuyHbIEe U HATypaJIbHBIC
sorapumsl

67

[IpeoGpazoBanue
BBIPAKECHU, COAEPKAIIUX
sorapudmsl

68

[IpeoGpazoBanue
BBIPAXKEHUMH, COJIEpKAIINX
sorapudmsl

69

[IpeoOpazoBanue
BBIPAKECHUH, COAEPKAITUX
sorapumbl

70

Jlorapudmuueckast GyHKIIHS,
e€ cBolicTBa U rpaduk

71

Jlorapudmuueckast GyHKIIHS,
e€ cBolicTBa U rpaduk

72

Hcnonp3oBanue rpadpuka
GyHKLIUY 115 peLIeHUS
YpaBHEHHUU

73

Hcnonp3oBanue rpadpuka
GYHKLIUY 115 peLIeHUS
YpaBHEHUU

74

Jlorapudmuueckue




ypaBHeHUs1. OCHOBHbBIE
METO/1bl PELIEHUS
JOrapu(PpMUIECKUX
YPaBHECHHI

75

Jlorapudmuaeckue
ypaBHeHUs1. OCHOBHBIE
METO/1bl pEIIeHUS
sorapu(pMUUECKUX
YpaBHEHHI

76

Jlorapudmuueckue
ypaBHEeHUsI. OCHOBHBIE
METO/IbI PEIICHUS
Jorapru(pMUIECKIX
YpaBHEHHI

77

PaBHOCUIIBbHBIE TIEpEXOBI B
PELICHUH TOTapU(PMUIECKUX
YpaBHEHUI

78

PaBHOCUIIbHBIE TIEpEXOBI B
PELICHUH TOTapUPMUIECKUX
YpaBHEHHI

79

KonTponbHas pabora:
"Jlorapudmuaeckas
¢dbyukuus. Jlorapupmuyeckue
ypaBHEeHUsA"

80

CuHyc, KOCHHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOIO
aprymMeHra




81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymMeHra

82

ApPKCHHYC, apKKOCHHYC H
ApPKTaHI'€HC YK CIIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCHHYC H
ApPKTaHI'€HC YK CIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPY>KHOCTb, OTIpeieNIeHUE
TPUTOHOMETPUUECKUX
(YHKIIUNA YUCIIOBOTO
aprymeHTa

85

Tpuronomerpuieckas
OKPY>KHOCTb, OTIpeIeNIeHUE
TPUTOHOMETPHUYECKUX
(GyHKIHI 4UCIOBOTO
aprymeHTa

86

OCHOBHEBIE
TPUTOHOMETPHUIECCKHIE

bopmyIbI

87

OCHOBHEBIE
TPUTOHOMETPUUECKHE

bopmybl

88

OCHOBHEBIE
TPUTOHOMETPHYECKHE




bopmynsl

89

OCHOBHBIE
TPUTOHOMETPUYCCKUE

bopmysl

90

[IpeoGpazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKEHU I

91

[IpeoGpazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKEHU I

92

[IpeoGpazoBanue
TPUTOHOMETPUYECKUX
BBIpAKEHU I

93

[IpeoOpazoBanme
TPUTOHOMETPUUECKUX
BBIpXEHUI

94

Pemenne
TPUTOHOMETPHUUECKUX
YpaBHEHHI

95

Pewenune
TPUTOHOMETPUUECKUX
YpaBHEHHUU

96

Peenune
TPUTOHOMETPUYECKUX
YpaBHEHUU

97

Pemenne




TPUTOHOMETPUYECKUX
YPaBHECHHI

Pemenune
98 TPUTOHOMETPHUYECKHUX
YPaBHEHHI

Pemenune
99 TPUTOHOMETPHUYECKHUX
YpaBHEHHI

Pemenue
100 | TpHUTOHOMETPHUYECKHIX
YpaBHEHHI

KonTponsHast pabora:
"TpuroHoMeTpuyeckue
101 | BeIpakeHUS U
TPUTOHOMETPHYECKHE
ypaBHEHHUS"

IlocnenoBaTenpHOCTH,
CIIOCOOBI 3aJaHHUsA

102 IOCJIEJOBATEIBHOCTEN.
Metoa MaTeMaTHYECKOU

WHIYKIUU

103 MoOHOTOHHBIE H
OTpaHHYCHHBIC
MOCJICAOBATEIIBHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX




104

Apudmernyeckas
HpOrpeccust

105

['eomerpuueckas nmporpeccust

106

beckoneuno yObIBaromast
reOMeTpHYeCcKast IIPOTPECCHS

107

CymMma GeckoHEeYHO
yObIBaroLIei reOMeTpUUECKOn
Iporpeccun

108

JIuHelHbI 1
9KCIIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna ClI0KHBIX
MTPOLIEHTOB

109

JIuHelHbI 1
AKCIIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyrna ClI0KHBIX
MIPOLIEHTOB

110

Hcnonb3oBanue nporpeccuu
JUIS PEIIeHUs pealbHBIX
3a/1a4 MPUKIAAHOTO
Xapakrepa

111

KontponbHas pabora:
"[TocneqoBaTeIbHOCTH U
nporpeccun”

112

HenpepriBHBIE GYHKIINN U UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTHI




rpadukoB GpyHKIUI

CoiictBa (hyHKIMI

114
HEMPEPBIBHBIX HA OTPE3KE

115 CoiicTBa (hyHKIMI
HEMPEPBIBHBIX Ha OTPE3KE

116 Meto1 HHTEpBAIOB s
pEIICHUS HEPABEHCTB

117 Meto1 HHTEpBAIOB 1A
pEIICHUS HEPaBEHCTB

118 Meto1 MHTEpBAIOB A
pEIICHUS HEPaBCHCTB
[IpuMeHeHne CBOMCTB

119 | wnenpepbIBHBIX QYHKITAN 151
pelieHus 3aaa4y
[IpumeHneHne cBOMCTB

120 | HempepbIBHBIX QYHKIUH A5t
pelieHus 3a1a4y

121 IlepBas u BTOpas
MIPOU3BOIHBIE (PYHKIINU
Onpenenenue,

122 | reoMeTpUYECKUA CMBICI
MPOU3BOTHOM

123 Omnpenenenue, Gpusndeckuii
CMBICTT TIPOU3BOHOM

124 | VYpaBHeHue KacaTeIbHOU K

rpaduxy GyHKIIUU




YpaBHEHHE KacaTeNbHOMN K

12
> rpaduky QyHKIIUU
126 [Ipoun3BoIHBIE 2IIEMEHTAPHBIX
GbyHKIHHA
127 [Ipon3BOIHBIE AIIEMEHTAPHBIX
byHKIM]

[IponsBoHasE CyMMBI,
128 | mnpowmsBeACHHUS, YACTHOTO H
KOMITO3UIIMHU (YHKUINN

[IpounsBoHasE CyMMBI,
129 | mnpowmsBeACHHS, YACTHOTO H
KOMITO3UIIMHU (PYHKUINN

[IpousBoHAS CyMMBI,
130 | npowusBeneHHUs, YaACTHOTO U
KOMIMO3HUITUHU (DYHKITUH

Kontponbras pabora:

131
"I[IpousBoanas"

[ToBTOpEeHUE, 0600IICHNME,
132 CHCTEMAaTHU3alLMs 3HAHUM:
"VpaBHeHus"

[ToBTOpEeHUE, 0600IICHNME,
133 CHUCTEMATHU3alUsA 3HAHUH:
"®yHknun"

Hroropas KOHTPOJIbHAA

134 pabora

135 | HroroBast KOHTpOJIbHAS




pabota

136

[ToBTOpEenue, 0600IICHHE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO HACOB
10 [TPOT'PAMME

136

10




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoThI

IIpakTHuyeckue
padoThl

Jara
H3y4YeHH s

DJIeKTPOHHbIE
uu(ppoBbIe
oOpa3oBare/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOIHON
K UCCJICIOBAHMIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBbI

[IpuMeHeHne npon3BOIHON
K UCCJIEIOBAHHIO (DYHKIIHA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne mpou3BOIHOM
K UCCJICIOBaHHIO (DYHKIIHIA
Ha MOHOTOHHOCTD H
AKCTPEMYMBI

[IpumeneHnne Tpou3BOIHOM
K HCCIE0BAHUI0 (PYHKUIUN
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

IIpuMeHeHne npou3BOAHOM
K MCCIE0BAHUIO (PYHKIUN
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenne npon3BoAHON




K UCCIICIOBAHUIO (DyHKITHIA
HAa MOHOTOHHOCTH U
DKCTPEMYMBI

Haxosxnenne HaubopIiero
Y HAMMEHBIIIETO 3HAYCHUS
HenpepbrIBHON (PYHKIIMHM HA
OTpe3Ke

Haxoxnenue HanOoJib11ero
Y HAaMMEHBIIIETO 3HAYCHUS
HenpephIBHON (DYHKIIMHM HA
OTpe3Ke

Haxosxenne HanbombIero
Y HAaMMEHBIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

10

Haxoxnenne HanOoIbIIEro
Y HAUMEHBIIIETO 3HAYEHUS
HENpPephIBHOM (DYHKITUU Ha
OTpe3Ke

11

Haxoxaenue Han0oJib1iero
Y HaUMEHBILIETO 3HAYCHUS
HEenpephIBHON (DYHKIIMHM HA
OTpe3Ke

12

Haxosxnenue HaubombLIero
Y HAaMMEHBIIIErO 3HAYEeHUS
HeNpepbIBHON (PYHKLIUU Ha
OTpE3Ke




13

[IpuMeHeHne Iponu3BOAHON
JUI HaXO0XACHUS
HaWIY4IlIEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOTHON
JUIS HaXO0XACHUS
HAWIY4ILIEero peieHus B
MPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne npon3BOAHON
JUIS HaXO0XACHUS
HaWTY4IIEero peieHus B
MPUKIIAIHBIX 3a7a4ax

16

[IpumeHneHnne npou3BOIHOM
JUIS OTIpe/IETICHUSI CKOPOCTH
U YCKOpEHUS Tpoliecca,
3aIaHHOTO (POPMYJION WITH
rpadurom

17

[IpumeneHue npou3BOHOM
JUIS OTIpE/IeIICHUSI CKOPOCTH
U YCKOpEHHS Mpoliecca,
3aJlaHHOTO (POPMYIION WK
rpadurom

18

IIpuMeHeHne Npon3BOTHOM
JUISL OLIPEJIETIEHUS] CKOPOCTH
U YCKOPEHM IIpoLecca,
3alaHHOTO POPMYIION MITH
rpapukomM




19 Komnozunus GyHkmi 1
20 Kommosutus ¢hyHKImit 1
21 Kommosutus ¢hyHKImit 1
22 Kommosutus ¢hyHKimit 1
I'eomerpuueckue oOpasbl

23 YpaBHEHHIA Ha 1
KOOPJIMHATHOM IJTIOCKOCTH
I'eomerpuueckue 00pasbl

24 ypaBHEHUI Ha 1
KOOPJIMHATHOM TJTIOCKOCTH
I'eomerpuueckue 0O6pasbl

25 ypaBHEHUI Ha 1
KOOPJIMHATHOM IJIOCKOCTH
KonTtponbHas padoTa:

26 "UccnenoBanue QyHKIMii ¢ 1
MOMOILbIO TPOU3BOHOM"

97 [TepBooGpa3Hasi, 0CHOBHOE 1
CBOMCTBO NIEPBOOOPA3HBIX
[TepBooOpazHbIe

08 AIIEMEHTAPHBIX (QYHKIIHH. 1
[IpaBuna Hax0XACHUS
epBooOpa3HbIX
[TepBooOpazHbIe

29 AIIEMEHTAPHBIX (QYHKIIHH. 1

IIpaBuna Hax0XIEHUS
epBOOOPa3HBIX




30

[TepBooOpazubie
AIIEMEHTAPHBIX (PYHKIIHHA.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

31

Hurerpan.
I'eoMeTpuueckuii CMbICH
WHTErpajia

32

Beruucnenue
OTIpeICIEHHOTO MHTETpajia
o ¢opmyne HproToHa-
JletiOauma

33

Brruncnenue
OTPENEIIEHHOTO UHTErpaia
o ¢popmyne HrroToHa-
JletiOaMIA

34

Brraucnenue
oTpeeIEHHOTO HHTEerpaia
o ¢popmyne HproToHa-
JletiOauIA

35

[IpuMeHeHne nHTETpaIa
JUTSL HAaXOXKIEHUS
Ionaiel Iiockux uryp

36

[IpumeHeHue uuTErpaa
JUIsL HAXOXKIACHUS
IUIOIIAJIeH TUIOCKUX (GUryp

37

IIpumenenue uaTErpana
IUIsL HAXOXKJACHUS




oA TIOCKUX Guryp

38

[IpumeHeHnue naTErpaa
JUIA HaXO0XKIeHUS 00BbEMOB
reOMETPHUICCKUX TEIT

39

IIpumeHneHnne naTErpaa
IUTSL HaXO0KIEHUS 00BEMOB
reOMETPHUICCKUX TEIT

40

[Ipumeps! permeHui
T depeHIaTbHBIX
YpaBHEHHI

41

[Ipumeps! pemeHui
TG depeHIaTbHBIX
YpaBHEHHI

42

MaremaTtuueckoe
MOJENUPOBAHUE PEATbHBIX
MIPOLIECCOB C MOMOIIBIO

1 depeHIaTEHBIX
YpaBHEHHI

43

KounTtponbHas padora:
"[TepBooOpa3nas u
uHTerpan”

44

Tpuronomerpuueckue
(bYHKIMH, UX CBOMCTBA U
rpaduku

45

Tpuronomerpruueckue
(GyHKLMU, UX CBOMCTBA U




rpadpuku

46

Tpuronomerpuueckue
(GyHKIMH, UX CBOHCTBA H
rpadpuku

47

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduku

48

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduku

49

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YpaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUYECKON
OKpPY>KHOCTHU

50

Ot60p KOpHEH
TPUTOHOMETPHUYECKHUX
YpaBHEHHIA C TIOMOIIIHIO
TPUTOHOMETPHYECKOI
OKPYXHOCTH

51

OT160p KOpHEH
TPUTOHOMETPHUYECKHUX
YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUECKOM
OKPY>KHOCTH

52

OT10op KopHeit
TPUTOHOMETPHYECKUX




YPaBHEHUH € IIOMOLIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTHU

53

OTt0op KopHEit
TPUTOHOMETPUUECKUX
YpPaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTHU

54

Pernenune
TPUTOHOMETPUYECKHUX
HEpPAaBEHCTB

55

Perenune
TPUTOHOMETPUYECKHUX
HEpPaBEHCTB

56

Penrenue
TPUTOHOMETPHUIECKHUX
HEPaBEHCTB

57

Pemrenue
TPUTOHOMETPHUIECKHIX
HEPaBEHCTB

58

Pemenne
TPUTOHOMETPUUYECKHUX
HEPaBEHCTB

59

Pemenne
TPUTOHOMETPUYECKHUX
HEPABEHCTB




60

Perienune
TPUTOHOMETPUYECKHUX
HEPABEHCTB

61

KonTponsnas padora:
"I'paduku
TPUTOHOMETPHUUECKUX
(G yHKIMH.
Tpuronomerpuueckue
HepaBeHCTBa"

62

OCHOBHBIE METOIbI
pereHus moka3aTeabHbIX
HEPaBEHCTB

63

OCHOBHEBIE METOIEI
perieHus moka3aTeabHbIX
HEPaBEHCTB

64

OCHOBHEBIE METOIEI
pelieHus Mmoka3aTeabHbIX
HEPaBEHCTB

65

OcCHOBHBIC METOAbI
PEIICHM ITOKA3aTCIIbHBIX
HCPABCHCTB

66

OCHOBHBIC MCTOAbI
PCUICHHA ITIOKA3aTCIIbHBIX
HCEPaBCHCTB

67

OCHOBHBIE METOIBI
pelieHus
norapu(pMUIEeCKUX




HEPABEHCTB

68

OCHOBHBIE METOIBI
pereHus
JOrapu(PpMUIECKUX
HEPaBEHCTB

69

OCHOBHbBIE METOIBI
pereHus
sorapu(pMUUECKUX
HEPaBEHCTB

70

OCHOBHBIE METOIBI
peleHus
norapu(pMUIECKUX
HEPaBEHCTB

71

OCHOBHEBIE METOIEI
pelIeHus
Jorapu(pMUIECKIX
HEPaBEHCTB

72

OcCHOBHBIC MCTObI
PEIICHUA UPPAMUOHAIBHBIX
HCPABCHCTB

73

OCHOBHBIC MCTOAbI
PCUICHHUA UPpPAIUOHAIbHBIX
HCPABCHCTB

74

OCHOBHBIE METOIbI
pElIeHUs UPPAIIMOHATBHBIX
HEPaBEHCTB




75

OCHOBHBIE METOIbI
PEIICHUS HPPAITMOHATBHBIX
HEPaBEHCTB

76

OCHOBHBIE METOIbI
PEIICHUS HPPAITMOHATBHBIX
HEPaBEHCTB

77

I'paduueckue meToap!
perieHust UpparuoHAIBHBIX
YpaBHEHHI

78

I'paduaeckue meToap!
peleHust UppaIruoHATBHBIX
YpaBHEHHI

79

I'paduaeckue meToap!
pelIeHns MoKa3aTeIbHbIX
YpaBHEHHI

80

I'paduaeckue meToap!
pelIeHUs TOKa3aTeIbHBIX
YpaBHEHHI

81

I'padmyeckue meTo bl
pelIeHUs MOKa3aTeTbHBIX
HEPaBEHCTB

82

I'paduueckue meTobl
peleHus
JorapupMUIecKux
YpaBHEHUU

83

I'padmyeckue MeToIbI




peleHus
JOrapru(PpMUIECKUX
YPaBHEHHI

84

I'padmgeckue MeToIbI
pereHus
sorapu(pMUIECKUX
HEPaBEHCTB

85

I'paduueckme MmeTo b1
peleHus
norapu(pMUIECKUX
HEPaBEHCTB

86

I'paduaeckue meToap!
pelIeHUs TOKa3aTeIbHBIX U
Jorapu(pMUIECKIX
YpaBHEHHI

87

I'paduaeckue meToap!
pelIeHUs TOKa3aTeIbHBIX U
norapu(pMUIECKUX
YpaBHEHHI

88

I'padmyeckue meTo bl
pEelIeHUs TOKa3aTeIbHBIX U
norapu(pMUIEeCcKUx
HEPaBEHCTB

89

I'paduueckue MeTo b1
pELIEeHNs TOKAa3aTEeIbHBIX U
JorapupMuIecKux
HEPaBEHCTB




90

I'padmyeckue MeTo b1
peleH s TOKa3aTeIbHBIX U
JOrapu(PpMUIECKUX
HEPaBEHCTB

91

KonTponsnas padora:
"UppanyioHanbHbIe,
MOKa3aTeNbHbIE U
norapupMIUIECKIe
HepaBeHCTBa"

92

KomruiekcHbie uncna.
AnreOpanveckas u
TPUTOHOMETPUYECKAs
(dhopmBI 3anucu
KOMIIJIEKCHOTO YHCTia

93

KommuiekcHeie uncna.
AnreOpanveckas u
TPUTOHOMETPHYUECKas
(dhopmbI 3anucu
KOMILJIEKCHOTO YHCTia

94

Apudmernieckue
OTIeparyy ¢
KOMIUICKCHBIMU YHCIIAMH

95

Apudmernieckue
oTeparmy ¢
KOMIIJIEKCHBIMU YU CIIAMH

96

Apugpmernyeckue
oIepaluu C




KOMIIJICKCHBIMH YHCJIaMU

97

N3o0pakenune
KOMIUIEKCHBIX YHCeN Ha
KOOPJMHATHOM IJTIOCKOCTH

98

N3obpaxkenue
KOMIUIEKCHBIX YHCeN Ha
KOOPJIMHATHOM IJTIOCKOCTH

99

N3oOpaxkenue
KOMIUIEKCHBIX YHCel Ha
KOOPJIMHATHOM TJTIOCKOCTH

100

®opmyna Myaspa. Kopau
N-0¥ CTENEHN U3
KOMIIJIEKCHOTO YHCIIa

101

®opmyna Myaspa. Kopau
N-0¥i CTETIEHU 13
KOMIIJIEKCHOTO YHCTia

102

®opmyna Myaspa. Kopau
N-0¥ CTEeTNEHU U3
KOMILJIEKCHOTO YHCIia

103

IIpumenenue
KOMIUIEKCHBIX YU CeN IS
penieHus Gpu3n4ecKux u
r€OMETPUUECKHX 3a7a4

104

KonTponsHas pabora:
"KoMmmiiekcHbie yncia'

105

HaTypaJ'ILHHC 1 IECJIbIC




quciia

106

HarypaneHble u niensie
4Hca

107

[IpuMeHeHue pu3HAKOB
JEITMMOCTH LENBIX YHCEIT

108

[IpuMeHeHne MpU3HAKOB
JEITMMOCTH LENBIX YHUCEIT

109

[IpuMeHeHne MpU3HAKOB
JEITMMOCTH LENBIX YHCEIT

110

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LEJIBIX YUCEIL:
HO/I n HOK

111

[IpumeneHne npru3HaKoB
JeTMMOCTH IEJIBIX YU CET:
HOJ u HOK

112

[IpumeHeHue nMpu3HaAKOB
JeTMMOCTH IEJIBIX YU CEI:
HOJl u HOK

113

[IpumeHeHue npu3HaAKoOB
JETMMOCTH IIEJIBIX YU CET:
HOJl u HOK

114

[IpumeHeHnue nMpuU3HAKOB
JETMMOCTH IIEJIBIX YU CEI:
OCTaTKH MO MO0

115

[IpumeHeHne NpU3HAKOB
JEIMMOCTH LEJIBIX YU CEIL:




OCTaTKH 110 MOJYJIIO

116

[IpuMeHeHne npu3HAKOB
JEIIMMOCTH LEJIBIX YUCEIL:
OCTaTKH 10 MOZYJIIO

117

[IpuMeHeHne npu3HaKoB
JICIIMMOCTH IICJIBIX YHCEI:
anroput™ EBximnaa s
pelLIeHus 3a1a4 B IEIbIX
qHCciIax

118

KonTponsHas pabora:
"Teopus nensix unucen"

119

Cucrema ¥ COBOKYITHOCTh
ypaBHEeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUSA

120

CucreMa 1 COBOKYITHOCTb
ypaBHEeHUI. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-
CIEICTBUS

121

OcHOBHBIE METOBI
pELIEHUs CUCTEM U
COBOKYIIHOCTEHN
palLMOHAIbHBIX YPABHEHUI

122

OCHOBHBIE METOIBI
pElIeHUs CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX YpaBHEHUI




OCHOBHBIC METObI
PEIICHHS CUCTEM U
123 COBOKYITHOCTEH
HPPaIOHATBHBIX
YPaBHEHHI

OCHOBHBIE METObI
pEIICHHS CUCTEM U
124 COBOKYITHOCTEH
HPPaIOHATEHBIX
YpaBHEHHI

OCHOBHBIE METOIbI
EIIEHUS CUCTEM U

125 | P ¢

COBOKYITHOCTEH

MOKa3aTeIbHbIX YpaBHEHHI

OCHOBHBIE METOIEI
peIIeHUsI CUCTEM U
COBOKYITHOCTEH
MMOKa3aTeIbHBIX YPaBHEHUI

126

OcCHOBHBIC METObI
pEeIICHUA CUCTEM U
127 N
COBOKYITHOCTCH

IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

128 OCHOBHBIE METOIBI
PEIICHHS CUCTEM U
COBOKYITHOCTEHN

norapu(pMUIEeCKUX

YpaBHEHUU




129

OcCHOBHBIE METO/IbI
peIIeHHs CUCTEM H
COBOKYITHOCTEU
JOrapu(PpMUIECKUX
YPaBHEHHI

130

OCHOBHBIE METO/IbI
pEILICHUs CUCTEM U
COBOKYITHOCTEH
sorapu(pMUUECKUX
YpaBHEHHI

131

[Ipumenenue cucrtem Kk
PELICHHI0 MaTeMaTUYECKUX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTen
HAYKH U PeaibHOM KU3HHU,
WHTEpIpeTaIus
MOJIy4YE€HHBIX Pe3yJIbTaTOB

132

[Ipumenenue cucrem K
PELICHUI0 MAaTeMaTUYECKUX
3a/a4 U 3a/1a4 U3
pa3IUYHbBIX 00JacTei
HAyKH U pealIbHOM JKU3HH,
WHTEpIpeTaIus
MOJIy4Y€HHBIX Pe3yJIbTaTOB

133

HpI/IMeHCHI/Ie HCEPABCHCTB K
PCHICHUIO MAaTEMATUYCCKUX
3aaa4 1 3aJa4 U3




pa3IMYHBIX 00JacTe
HAYKH U pEAJIbHOM KU3HU,
WHTEpIpeTaIus
MOJTYYCHHBIX PE3yIbTaTOB

134

KonTposabHast padora:
"CucTembl palliOHAIBHBIX,
MPpaMOHATEHBIX
MOKa3aTeNbHBIX U
sorapu(pMUUECKUX
ypaBHEHUI"

135

PanvionanbHbIe ypaBHEHUS
C mapaMeTpaMHu

136

ParmmonanbHbie
HEpPaBEHCTBA C
napameTpamu

137

ParmmonanbHbIe CUCTEMBI C
rnapameTpamu

138

WppanmonanbHeie
ypaBHEHHUS, HEPABEHCTBA C
napaMeTpamu

139

UppanmonanbHeie
ypaBHEHUS1, HEPABEHCTBA C
napaMeTpamu

140

HppannoHaibHble CUCTEMBI
C MmapaMeTpaMu

141

TlokazarenbHble




YpaBHEHUS1, HEPABEHCTBA C
napaMeTpamu

142

TlokazarenbpHble
ypaBHEHUsI, HEPABEHCTBA C
rnapameTpamu

143

Tloka3zaTenbHBIE CHCTEMBI C
rnapameTpamu

144

Jlorapudmudeckue
ypaBHEHUSI, HEPABEHCTBA C
napameTpamu

145

Jlorapudmuaeckre
ypaBHEHUSI, HEPABEHCTBA C
napaMeTpamu

146

Jlorapudmudeckue
CHCTEMBI C TapaMeTpaMu

147

Tpuronomerpruieckue
YpaBHEHUS C TapaMeTpaMu

148

Tpuronomerpuueckue
YpaBHEHUS C TapaMeTpaMu

149

Tpuronomerpuyeckue
HEPaBEHCTBA C
napaMeTpamu

150

Tpuronomerpuyeckue
CUCTEMBI C TapaMeTpamMu

151

[Toctpoenue n
HccleI0BaHue




MaTEMaTHYECKUX MOJIETIEH
peanbHBIX CUTYALMM C
MMOMOIIBIO YPABHEHHI C
rapameTpamu

152

[TocTpoenue n
HCCIIEeI0BAaHUE
MAaTeMaTHYECKUX MOEIEH
peanbHBIX CUTYALHM C
ITIOMOIIIBIO CUCTEM
YPaBHEHUH € TapaMeTpamMmu

153

[Toctpoenune u
HCCIeIOBaHNE
MaTeMaTHYECKUX MOAETIEN
peanbHBIX CUTYaIUH C
MTOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapameTpamu

154

KonTponsnas pabora:
"3amaym ¢ napamerpamu’

155

[ToBTOpEeHUE, 0600IICHNME,
CHUCTEMATHU3AIUS 3HAHMA:
"VpaBHeHus"

156

[ToBTOpEHUE, 0600IICHHE,
CHUCTEMATU3AIUS 3HAHMIA:
"VpaBHeHus"

157

[ToBTOpenue, o600IIeHNE,
cucTeMaTH3alus 3HaHUM:
"VYpaBHeHus. Cucremsl




ypaBHEHHN"

158

[ToBTOpEenue, 0600IICHHE,
CHCTEMAaTH3aIHsI 3HaHWH:
"HepaBencrBa"

159

[ToBTOpenue, 0606mICHNHE,
CHCTEMAaTH3aIHsI 3HAHWH:
"HepaBencrBa"

160

[ToBTOpenue, 0606mIICHNHE,
CHCTEMAaTH3aIHs 3HAHWH:
"HepaBencrsa"

161

[ToBTOpenue, 0606mICHNHE,
CHCTEMAaTH3aIHs 3HAaHWH:
"IIpousBoHas u eé
npuMeHeHue"

162

[ToBTOpeHue, 06001ICHNME,
CHCTEeMaTH3aI1s 3HAaHWI:
"IIpousBoHas u eé
npuMeHeHue"

163

[ToBTOpEeHUE, 0600IICHNME,
CHUCTEeMaTu3alysl 3HAHMMH:
"I[IpousBoHas u eé
npuMeHeHue"

164

[ToBTOpEHUE, 0600IICHHE,
CUCTEMaTH3aITUs 3HAHHHN:
"NHTerpan u ero
npuMeHeHue"




[ToBTOpenue, 06o0IICHHE,

165 cHCTEMAaTH3aLMs 3HAHWIA: 1
"qDYHKIII/II/I"
[ToBTOpenue, 06o0IICHHE,

166 cHCTEMAaTH3aLMs 3HAHWIA: 1
"qDYHKIII/II/I"
[ToBTOpenue, 06061IICHNHE,

167 CHCTEMAaTHU3alis 3HAHUI: 1
"(DYHKI_[I/II/I”

168 Hrorosas KOHTpOJIbHAS 1 1
pabora

169 Hrorosas KOHTpOJIbHAS 1 1
pabora

170 [ToBTOpeHue, 060061ICHNHE, 1
CHCTeMaTH3alus 3HaHuI

OBILIEE KOJIMYECTBO
170 10

YACOBIIO ITPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YUEHUKA

* MaTtematuka: anrebpa v Hadajla MaTeMaTHYECKOI0 aHAJIN3a, TEOMETPHSL.
Anrebpa 1 Hauana MmaTeMaTtuueckoro ananusa, 11 knacc/ Hukonbckuit C.M.,
[Totanos M.K., PemiernukoB H.H. u npyrue, AkunonepHoe o0111ecTBo
«M3narensctBo «IIpocBenieHue»

* Maremaruka: anrebpa v Hauajia MaTeMaTUYECKOT0 aHaIN3a, TeOMETPHSI.
Anrebpa 1 Hauana maTeMatuueckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[ToranmoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o0I11ecTBo

«H?;,ZI&TGJILCTBO «HpOCBGIII@HI/Ie»

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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