MHHUCTEPCTBO MPOCBEUIEHUS POCCUICKOH ®EJEPAIIUAN
Munucreperse obpazosanus Kuposckoi obractu
Mysuuunansuoe ofpasosanne «ropox Kupos»

MEBOY COIU N1l r.Kuposa

Moanucan

aun

.

PACCMOTPEHO F VTBEPXKIEHO'

. Pyxosomurens IIMO |-~ Mupexrop MBOY COIII

y4HaTENeH ecTeCTBEHHO- Nell r.Kuposa /
MaTeMa Oro IMKIA Y
2O
4 J,') :—>
\/ Beicoxux U.JL @puﬂa Ch
[Tporoxon Nel [Tpukaz Ne356 o/a
«24» asrycra 2023 1. «25» aprycra 2023 r.
PABOYAS IPOI'PAMMA

(ID 786590 )

y4e0HOro npeaMera «Aaredpa H HAYAIA MATEMATHYECKOr0 AHATH3A.) YTUTyOIeHHbIH
YDPOBEHb,

quist o0yuaromuxes 10 — 11 xinaccos

r.Kupos, 2023

Mopanucan: Kapuha CeeTnaHa BopucosHa
DN: C=RU, S=Kuposckas obnactb,
L=Kupos, T=[upekTop, O="
MYHWLMNANBHOE BIOMKETHOE
OBLIEOBPA3OBATESIbHOE
YUYPEXIOEHWE ""CPEOHAA
OBLLEOBPABOBATEJIbHASA WWKONA
N°11"™ FOPOJA KMPOBA",
CHWNC=05841781987,
WNHH=434545964272,
E=schl1l@kirovedu.ru, G=CseTtnaHa
puHa, p
CeeTnana bopucosHa
OcHoBaHue: 2 NOATBEPXKAAI0 3TOT
[OKYMEHT CBOeW yaoCToBepsioLLei
noAnucbIo
[ata: 2024.01.22 16:20:25+03'00"




VY4eOHblll Kypc «Alredpa M Hayajga MaTeMaTHUYECKOTO aHajIu3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliudecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY I YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hayajla MaTeMaTH4YE€CKOIO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllud  TOJYYCHHBIX  pEUICHWH, 3HAKOMSTCA C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJIyYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHU», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JiorTMKa». Bce OCHOBHbIE
COJEPKATENbHO-METOAMYECKHE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET



oOydeHHus] Ha ypOBHE CpeIHero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTENICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
collep)KaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MATEeMATHYCCKUI aHaINW3, TEOPUS MHOXKECTB, MaTeMaTHYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYESCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJETb pPEalbHOMN
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pellIeHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIelnu(pUIecCKue 3aqaud WU ONEepaluu: [eJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHUCCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbrare OOydYarolIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICTOBaHUH (DYHKIIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPHUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0y4YaroIuXxcsa, (GOPMUPYIOTCS HABBIKUA JIE€TyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEN B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISl PCEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aja4y U3 APYruxX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMYUHAMHU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHO. Ero uzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolmMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIIUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaep:kaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HalT O
BBIJIAIONIMXCSI pe3yJibTaTaxX, IMOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO IJIsi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPhIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITI0).

Ilens Bocmuranums oOydaromuxes B MBOY COII Ne 11 r.Kuposa
- pa3BUTHE JIUYHOCTH, CO3JAHUE YCIOBUM JIJIs1 CAMOOIIPEEIICHHUS U COLIMAIN3aLUU
Ha OCHOBE COILIMOKYJIbTYPHBIX, TyXOBHO-HPABCTBEHHBIX EHHOCTEH U MPUHATHIX B
pOCCcHiiCKOM O0IIeCTBE MPaBUJ U HOPM MOBEICHUS B MHTEPECax YeJIOBEeKa, CEMbH,
oOurecTBa U rocyJapcTBa;
- (popmupoBanue y 00y4aromIMXCsl 4yBCTBAa MaTPUOTHU3MA, TPakIaHCTBEHHOCTH,
yBOXEHMs K MaMsiITH 3allUTHUKOB OtedectBa W moxasuram ['epoeB OteuecTBa,
3aKOHY W TPaBOMOPSIKY, YEJIOBEKY TpyAa M CTapUIeMy IMOKOJIEHHUIO, B3aMMHOTO



YBOKEHHS, OEpPEKHOTO OTHOIIECHUS] K KYJbTYPHOMY HACIEIUI0O W TPAJULMAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, NpUPOAE U OKPYKAOLIEH

cpene.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOrO4YJICHb OT OJHOW MNEpeMEHHOM. JleleHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpuuecKiux ypaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIUMCJICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPENEIUTENs Ul pEeLICHUs
CUCTEMBI JIMHEWHBIX ypaBHEHWM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
IIOMOILBIO MaTPHUIL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHHMN U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakKCHUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4yeHus1 PyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHas (pyHKLHS C HATypaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCHMOCTM B pEAJbHBIX MpOLEccaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyie0BaTeNbHOCTU. VICTOpUsS BO3HMKHOBEHMSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOrpeCcCry. JIMHENHBIN U SKCIIOHEHLMAIBHBIN poCcT. Uucio e. Popmyra CII0kKHbBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEPABEHCTB. lIprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa A pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3MyHbIX o0JacTeldl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUs YpaBHEHHUU W HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOMN MIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWSA, STUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HHUIM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEYECKOW MAesTeIbHOCTH, JTamoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIhCTBA MAaTEMATHUECKUX YTBEPIKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAaKXKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHGPOPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJTYYECHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me U CXOJCTBO TMO3UIINMA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlMN U 0OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBSICHATH MPUYNHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl mTpW pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPaBUiIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOJTHO OMEpHUPOBATH MOHSTHEM: CTENEHb C 1LEJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajJbHOU
CTEICHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C TenbiMu Kod(hUuIMeHTaMu, KOPHU MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpEAEnuTeNss 2 X 2 JuId BBIYUCIEHHUS €r0 3HayeHUs,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJ1sl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoyeckue (PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeNbHAs W JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKUUN JUIS  HCCIEAOBaHUS TMPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudeckKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHITUIMU: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIIMH, KacaTenbHas K TpaduKy QyHKIIIH;

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  TOHSTHSAMHU: MHOXECTBO, OMNEpaluyd  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTr0 aHau3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa 1O MOMIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATH apU(PMETHICCKUE ONEpaIiu ¢ HUIMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppalMoOHaIbHEIE, ITOKa3aTEIIbHEBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTApHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAaHUS pEalIbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWIY4dlIEro pPEUICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpPA3HBbIC AIEMEHTAPHBIX (DYHKIIMI U BBIUUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTENICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTpoJsbHbie padoTsl

[[MHOXeCTBO, onepaliy HajJ MHOYKECTBAMH U UX

1 . 1
CBOICTBa

2 Huarpammsl Ditniepa-Benna 1

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3ajad
Pannonanbueie yncna. OObIKHOBEHHBIE U

4 JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbBIE 1
MePUOIUYECKHIE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U

5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHUE TPOOH

6 [TpumeHeHnue apoOei U MPOLIEHTOB IS PELICHUs 1
MPUKIIAIHBIX 3a7a4

; [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs 1
MPUKIAIHBIX 3a7a4

8 [erictBuTenbHble yncia. PanmonansHble U 1
UppaIMoHaIbHbIC YHCIIA

9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
qrcIaMu

10 Moaynb A€HCTBUTEIBHOIO YMCIIA U €70 CBOMCTBA 1
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa

11 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1

BBIYHUCIICHUN




OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-

12 palOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
pPaLMOHAJILHBIX YPAaBHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/bI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON IEpeMeHHOM. [lenenne

15 MHOTI'OYJIEHAa Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy

16 MHOTO4JIEHBI C IETBIMH KO3 UITHCHTAMH.
Teopema Buera

17 Pemenue cucreM JIMHEHHBIX ypaBHEHUN

18 Pemenne cucreM NTMHENHBIX YPAaBHEHUN
Marpuiia CucTeMBbI JINHEWHBIX YPAaBHEHUM.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCKuit
CMBICIT M CBOMCTBA; BBIUMCJICHHUE €r0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro reOMETPUYECKUN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

21 [Ipumenenue onpenenutens sl peLIeHUs CHCTEMBI
JIMHENHBIX YPaBHEHUN

99 Pemenue npuknaaHbpIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

93 Pemenue npuknaaHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBbI
JIMHEUHBIX YPABHEHUN

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS
U HepaBeHcTBa. CHUCTEMBI TMHEHHBIX ypaBHEHUN"

o5 OyHK1MS, criocoObl 3a1anus GyHku. BzanmMuo

obpatubie ¢pyHKIMU. KoMmosumus ¢yHKImiA




I'paduk pynkummu. dnemMeHTapHBIC TPEOOPaA3OBaAHUS

26 .
rpa¢gukoB QpyHKITHI
OO6nacth ornpeesieHnsi 1 MHOXKECTBO 3HAUCHUN

27 ¢ynkunu. Hynu ¢ynkuuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

28 Yérasie n Heu€THbIe PyHKIUU. [leproanyueckue
¢dynkuuu. [IpoMexxyTku MOHOTOHHOCTH ()YHKLIUU

29 Maxkcumymbl 1 MUHUMYMBI QyHKIH. Hanbomnbinee
U HauMeHbIllee 3HaueHHe (QYHKIUN Ha IPOMEXYTKE

30 Jluneitnasi, kBagpaTH4Has U ApoOHO-IMHENHAs
byHKITUN

31 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduxoB 3Tux GyHKUINH

39 DeMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

33 Crenensb ¢ nensiM nokaszareneM. buaom Herotona

34 Crenensb ¢ 1eabIM nokaszareneM. bunom Herotona

35 CrenenHast QyHKIUS C HATypalbHBIM U LIEIBIM
nokazareneM. E€ cBoiicTBa u rpaguk

36 Konrponbnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa U rpapuk"

37 Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U
€ro CBOMCTBA

38 ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH U
€ro CBOMCTBA

39 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHI,
COJIepKAINX CTENIEHH U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,




COACPpKAMUX CTCIICHU U KOPHU

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUH,

H COJIEpKalNX CTEIIEHU U KOPHU

42 Uppanmonansubie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

43 Wppaunonanbubie ypaBHeHHUs. OCHOBHBIE METO/IbI
pelLIeHNs HPPalMOHAJIbHBIX YpaBHEHUN

44 UppanmonansHbie ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPaLlMOHAJIbHBIX YpaBHEHUIN

45 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATILHBIX YPaBHEHHIM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
UPPaLMOHATIbHBIX YPaBHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
UPpaLMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN
CaolicTBa U rpaK KOpHSI nN-Oi CTENEHH Kak

49 GyHKIIMKM 0OpaTHOM CTENEHU C HATypaIbHBIM
MoKazaresiem
CoiicTBa u rpaduk KOpHS n-0il CTENEeHN Kak

50 GyHKIIMHA 0OpAaTHOW CTENEHU C HATypaJbHBIM
noKa3aresieM

51 KonTtponbHas padora: "CBolicTBa U rpadyK KOpHs
n-oi crenenu. MppannonaneHele ypaBHeHUs"

59 CrermneHb ¢ pallMOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBA

53 CreneHs ¢ pallMOHAIBHBIM MTOKa3aTeaeM U eé




CBOMCTBA

CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJICM U eé

54 . 1
CBOWCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduK 1

56 Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS 1
ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUU 11 pEeLICHUs 1
YpaBHEHUN

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelLlIeHHs TOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHH

50 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelIeHNs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTposbnas pabora: "[lokazarenbHas GyHKIMS. 1
[ToxazarenbHble ypaBHEHUS"

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucmna. CoiicTBa gorapudma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

66 JlecaTUYHBIE U HATYypaJIbHBIC JTIOTapH(pMBI 1

67 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX 1
JorapupMbl

68 [TpeoOpa3oBaHue BRIpAXKESHHUN, COACPIKAIIIX 1
JorapupMbl

69 [TpeoOpa3oBaHue BRIpAKESHHN, COACPIKAIIIX 1

Jorapudmbl




70

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

71 Jlorapudmuueckas ¢hyHKIus, €€ CBOWCTBA U IpaduK

79 Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS
ypaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS
ypaBHEHUI

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI
peleHus JorapuMUIECKuX ypaBHEHUN

75 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
pelieHus JorapuMUIECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBaeHuss. OCHOBHBIC METO/IbI
pereHus JorapupMUIECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢byukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YUCIOBOTO
apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO
apryMeHTa

89 ApKcCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO
aprymeHra

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa

84 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHNE

TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO




aprymeHra

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE

85 TPUTOHOMETPHUYECKUX (DYHKIUN YHUCIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
92 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
98 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHIHA 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 KonTtponbhas padora: "Tpuronomerpuueckue 1
BBIPKEHUS U TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS
102 nociyeaoBarenbHocTe. Meron MaTeMaTHUECKON 1
WHTyKIIUU
MOHOTOHHBIE B OTPAaHUYCHHBIC
103 MoCJIeI0BaTeIbHOCTH. VicToprs aHanm3a 1

OECKOHEYHO MaJIbIX




104

Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpuyecKas 1
nporpeccus

107 Cymma 6eCKOHEYHO yOBIBAIOIICH reOMEeTPHIECKOM 1
IIPOrpeccuu

108 JIvHeHbIN 1 SKCOHEHIMANIbHBIN pocT. Yuco e. 1
@dopmyiia CIIOKHBIX POLIEHTOB

109 JIMHENHBIN 1 SKCHOHEHUMANIbHBIN pocT. Huco e. 1
@dopmyiia CIIOKHBIX POLIEHTOB

110 Hcnonp3oBaHne mporpeccuu Ui peuieHus 1
pearbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KoHntpoinbHas padora: "[locnenoBareabHOCTH U 1
nporpeccun”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI IrpadUKOB GyHKIUN 1

114 CaoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpE3Ke 1

115 CaolicTBa (DyHKIMIT HEIPEPHIBHBIX HAa OTPE3KE 1

116 MeTton MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1

118 MeTto MHTEPBAJIOB JUIs PELIEHHSI HEPAaBEHCTB 1

119 [TprMeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs 1
penieHus 3a1a4y

120 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIIUN IS 1
peleHus 3aaa4

121 [lepBas u BTOpast Npou3BOIHbIE GYHKLIUU

122 Ornpenenenne, reOMETPUYECKUM CMBICTT




MIPOU3BOAHOMN

123 Onpenenenne, GU3NISCKUNA CMBICIT IIPOU3BOTHON 1

124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIUN 1

126 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI 1

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1

128 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI

129 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

130 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

131 Kontposnbnas padora: "[IponsBognas” 1

132 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AITUS 3HAHUI: 1
"VpaBuenus"

133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHKkuun"

134 Hroroas xoHTpoabHas pabora

135 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH

136 [ToBTOpeHue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoTsl

1 [TprMeHeHne NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K HCCIIEI0OBAHUIO 1
(GyHKLUH HA MOHOTOHHOCTb U SKCTPEMYMBI

3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

4 [TpuMeHeHre NPOU3BOJHOM K MCCIIEI0OBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K HCCIIEIOBAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

5 [IpumeHeHne Mpou3BOIHON K HCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

7 Haxosxnenne HauOoJbIIero 1 HAaUMEHBIIETO 1
3HauEHUs HEMPEPBHIBHON (PYHKIIMU HA OTPE3KE

3 Haxosxnenne HauOoJbIIero 1 HAMMEHBLIETO 1
3Ha4YeHUs HEMPEPbIBHON (PYHKIIUHN Ha OTpE3Ke

9 Haxoxnenre Haubob1ero 1 HaMMEHbIIEro 1
3HAa4YEHUs HETIPEPbIBHOM (DYHKIIMU Ha OTpe3Ke

10 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke

1 HaxoxneHre HanOobIIero 1 HAMMEHbBIIETO 1
3HAaYeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke

12 Haxoxnenre Haubob11ero 1 HaMMEHbIIEro 1

3HAa4YEHUS HETPEPhIBHOM (DYHKIIMU HA OTpe3Ke




[IpumeneHre npou3BOIHOM [l HAXO0XKACHUS

13 HaWJIy4lIero peleHys B IPUKIAAHbIX 3aa4ax

14 IIprumeHeHre npOU3BOIHOM [l HAXO0XKACHUS
HAWJIy4IlIero peleHus B IPUKIIAIHbIX 3a/1a4ax
[IpuMeHeHne MpOU3BOIHOM ISl ONpeIeIeHUs

15 CKOPOCTH U YCKOPEHHS IIpoLecca, 3aJaHHOTO
dbopmyoi uim rpaguKoM
[IpuMeHeHne MpOU3BOJHOM JIJIsl ONpeIeIeHUs

16 CKOPOCTH U YCKOPEHUS IIpoLiecca, 3aJaHHOr0
dbopmynoit unu rpadpukom

17 Komrmozumus ¢pyHKIui

18 Komnosumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHU Ha
KOOpPJMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue GyHKIMMA ¢
MTOMOIIIBIO TTPOU3BOAHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpa3uble aneMeHTapHbIX QyHKIMIA. [IpaBuna
HaXO0’KJICHUS IepBOOOPA3HBIX

o5 [TepBooOpa3zHble anemMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0X/IEHUS MEPBOOOPa3HbBIX

26 Hurerpain. I'eomeTpuyeckuii CMbICI UHTETpasa

97 Brruucnenue onpenenéHHOro HHTErpaia 1no

dbopmyne Herotona-Jleitoauia




Bpluucnenue onpenenéHHoro MHTerpaia 1o

28
dbopmyne Herotona-JleitoHuma

29 [Ipumenenne nHTErpaia 1 HaXOXKIACHUS
IUIOINACH TUIOCKUX (QUTYp

30 [TpuMeHeHue UHTErpana A HaXOXKACHUS 00bEMOB
reOMETPUYECKUX Tell

31 [Tpumeps! pemennii mudpepeHramTbHbIX
YpaBHEHUN

32 [Tpumeps! pemennii mudpepeHramTbHbIX
ypaBHEHUI
MaremaTHuecKkoe MOJIeIIMPOBAHUE pealbHBIX

33 MIPOIIECCOB € MOMOIIBIO AU dHepeHIInaTbHBIX
YpaBHEHUN

34 Kontponbnas padota: "[lepBoodpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U
rpaduku

36 Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U
rpaduxu

37 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

40 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKOH OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C




[IOMOUIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C

42 MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH 1

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1
KontponpHas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMIA. 1
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIEC METO/IBI pEeIICHUS JIOTapU(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs Jorapu(pMUIECKUX 1




HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA UPPALlMOHATIbHBIX

S7
HEPABEHCTB

58 OcCHOBHBIE METO/IbI PELICHUSI UPPAIIMOHATIBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS UPPATUOHATBHBIX
HEPABEHCTB

50 OcCHOBHBIE METOIbI PEIICHUSI UPPAITTOHATIBHBIX
HEPABEHCTB

61 ['padmyeckue METOABI pelIeHHS UPPALIMOHATBHBIX
YpaBHEHUN

62 ['padnueckue MeTob! pereHus: UppaoHaIbHbIX
ypaBHEHUI

63 I'padrueckue MeTo bl pelIeHNs TOKa3aTeIbHbBIX
ypaBHEHUH

64 I'padrueckue MeTO bl pelIeHNs TOKa3aTeIbHbBIX
HEPaBEHCTB

65 I'padmuueckue metos! peneHus JorapupMuIecKux
ypaBHEHUU

66 I'paduueckue MeTo bl pelIeHns JorapuPpMUIECKIX
HEPaBEHCTB

67 I'paduueckue MeTo bl pelIeHNus J0rapuPpMUUECKIX
HEPaBEHCTB

68 ['padmyeckue METOABI pelIeHHs TOKA3aTeIbHBIX U
norapu(MHUUECKUX YpaBHEHUN

69 I'paduueckue MeTo bl peleHHs TOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUH

70 ['padpraeckue MeTOBI pelIeHUs MOKa3aTENbHBIX U




norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS MTOKA3aTeIbHBIX U

& norapu(pMHUECKUX HEPABEHCTB

79 KoHntposnbHas pabdora: "UppanuoHanbHele,
HoKa3aTesbHbIe U JJorapudmMuyeckue HepaBeHcTBa"
KommuiekcHbie uncna. Anredpandeckas u

73 TpUTrOHOMETpHYecKasi (pOpMBI 3arncu
KOMILJIEKCHOT'O YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TpUTrOHOMETpHYecKasi pOpMBI 3arcu
KOMIUIEKCHOT'O YHClIa

75 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU
YHCcIaMU

76 Apudmernueckre onepanuu ¢ KOMIIJIEKCHbBIMU
YHUCIaMH

77 N3006pakeHne KOMIJIEKCHBIX YKCEN Ha
KOOPAWHATHOM IIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIIEKCHBIX YUCET JUISl PeLICHHS
(bU3MUECKUX U TEOMETPUUYECKHX 3a7a4

82 KonTponbhas pabota: "KommiekcHsie yncna'

83 Harypanbnble u nensie yucia

84 HarypanbHble U 11e51bie yrciia




85

HpI/IMeHeHI/Ie MMPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII

86 [TprMeHeHHe NPU3HAKOB E€IMMOCTH LEIIbIX YUCEN

87 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YHCEIL:
HOJ/l n HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENBIX YUCEIL:
HO/Zl u HOK

89 [TprMeHeHre NPU3HAKOB JIEIMMOCTH LIEIIbIX YHCEN:
OCTaTKH 110 MOZYIIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
OCTaTKH 110 MOYIIIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENIbIX YHCEII:

91 anroput™ EBKkimnzaa juid pemieHus 3a1ad B LEIbIX
yHuclax

92 Konrtponsnas pabdora: "Teopus nensix yncen"

93 CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS

94 CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN

96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MpPaLlMOHATBHBIX YpaBHEHUH

97 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHBIX YPAaBHEHUN

08 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHbIX YPaBHEHUH

99 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U

COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHCHUM




OCHOBHBIC MCTOJbI pCIICHUA CUCTCM U

100 COBOKYITHOCTEH Jorapu(pMUUECKUX ypaBHEHH
[IpuMeHeHne CUCTEM K PEIICHUI0 MaTeMaTHYECKIX

101 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTe HAYKH U
peanbHON )KU3HU, HHTEPIIPETAIUS ITOJTy4YSHHBIX
pe3yabTaToB
[IprMeHeHre CUCTEM K PEIICHUI0 MaTeMaTHUYEeCKUX

102 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAYKN U
pearbHON )KU3HH, HHTEPIIPETAIUS TTOTyUYSHHBIX
pe3yabTaToOB
[IprMeHeHre HEPABEHCTB K PEIICHUIO

103 MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3 Pa3IuuHbIX
oOrnacTell HayKu U pealbHOM KU3HH,
MHTEPIpETaNs NOTYICHHBIX Pe3yIbTaToOB
KonTponbhas pabota: "CrucTeMbl palliOHaIbHBIX,

104 MPPALMOHATIBbHBIX MOKA3aTEIbHBIX U
JorapupMHUECKUX ypaBHEHUN"

105 PaumonaneHble ypaBHEHHUs C MTapaMeTpaMu

106 ParnmonanbHbIe HEPaBEHCTBA C TTAPaAMETPAMHU

107 PanronaneHbIe CUCTEMBI ¢ TApaMETPAMH

108 HppanroHanbHble YpaBHEHHS, HEPaBEHCTBA C
napameTpamu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 [Toka3zarenpHBIC YpaBHEHHS, HEPABEHCTBA C
napameTpamu

111 [loka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C

napaMeTpamu




113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpamMu 1

115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpUroHomMeTpru4eCKUe CUCTEMBI € ITapaMeTpaMu 1
[TocTpoeHue u uccnea0BaHne MaTeMaTUYECKUX

117 MOJIeNIel peaTbHBIX CUTYAIMH C ITOMOIIBIO 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MaTEMATHIECKIX

118 MOJIENEN PEANbHBIX CUTyallMid C IOMOIIBIO CUCTEM 1
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae0BaHNe MaTEMATHIECKIX

119 MOJIENEN PEANbHBIX CUTyallMid C IOMOIIBIO CUCTEM 1
YPaBHEHUH € ITapamMeTpamu

120 KonrtponbHas pabora: "3agauu ¢ napamerpamu” 1

121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"VpaBHenus"

122 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"VpaBuenus"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHsI 3HAHUM: 1
"HepaBenctaa"

125 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIs] 3HAHUN: 1
"Hepasencrna"

126 [ToBTOpEeHue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA: 1
"HepaBencraa"

127 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHs] 3HAHUI: 1

"[IponsBoaHas u e€ npumMeHeHue"




[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIMS 3HAHUHA:

128 ) 1
"[IponsBoaHas u e€ mpumMeHenue"

129 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"IIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"UuTerpan u ero npuMeHeHue"

131 [ToBTOpEeHUe, 0600IICHNE, CHCTEMAaTU3AINS 3SHAHUN 1
"OyHkuun"

132 [ToBTOpEeHUe, 0600IICHNE, CHCTEMATU3aINS 3HAHUN 1
"Oyaruun"

133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

134 Hroroas xouTpoapHas pabora

135 HToroBas KOHTpOJIbHAsA paboTa

136 [ToBTOpEeHUE, 00001IEHNE, CHCTEMATH3aIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Mopakosuu A.I'., Cemenos I1.B. Anre6pa u Hayana MaTeMaTH4YECKOro aHaJIN3a

(B 2 yacTsx), yriyoJI€HHOE U3ydYEeHUE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bubmuoreka [IOK Axanemun Munnpocsemenus Poccun.

https://urok.apkpro.ru/#
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