MHUHUCTEPCTBO NPOCBELIEHUSA POCCUACKOM OEAEP AL
Munncreperso oopasosanus Hoproponcioii obacti
Aavinancrpaunsi IUMEKROro My HHUMIATLHOTO paiiona

COIlll ¢. MeaBennb

PACCMOTPEHO COTJIACOBAHO YTBEPHCIEHO ™

[Temaroruueckuii COBET  3aMeCTHUTE/b AUPEKTOpa I[npemop

no YBP M

1A 7 .
[Tporoxon Nel Og) i \ Jlanumosa F 0.
or «28» 08 2023 r. Hp“l\'a'g ol

bajasisin 1,13, 7
oT «28» 08 2023 . CFAZe 08 T

PABOYAS TTPOIPAMMA |
(ID 760123)

yueGHOro npeamera «Ajuredpa u Ha4a/1a MaTeMaTHYECKOro aHAIN3A,
Y1JiyOjieHHbIi YPOBEHb»

auis o0yyvarowmxest 10 — 11 knaccoB

ceJlo Meaeab 2023



MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJEPALIIN
Munucrepcerso oopasosanusi HoBropoackoii odJsiacTu

Anvunucrpanus HInmMckoro MyHHIMNAJIBHOT0 paioHa
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INOACHUTEJIBHASA 3AIINCKA

VYuebnblli Kypc «Anrebpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTpaMMe CpPEIHEro oOIIero oOpa3oBaHUA,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ecreuynBaeT MHCTPYMEHTAJIbHYIO 0a3y i
U3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpYrod CTOPOHBI, (hOpMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE O0yJaronuxcsi Ha ypOBHE, HEOOXOMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIIOBECHOCTH U JPYTUX
JUCIMIUIMH. B paMkax maHHOTO yueOHOro Kypca oOydaromuecs OBIIAJEBalOT
YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTopas (HOpMyIUpYET CBOH
JOCTH)KEHUS] B MaTeMaTH4eCcKon (opme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MaTEeMAaTUYECKOTO aHaln3a 3aKja/JbIBacT
OCHOBY [UIsl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3HKH, XUMHH, OHMOJOTHH,
NOHUMAaHHsI OCHOBHBIX TE€HACHIUI pa3BUTUS SKOHOMUKHU U OOIIECTBEHHON KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh MX JJS JajbHeimero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMmsi oBiajgeHHEe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKUHUSMHU aireOpbl M MaTeMaTH4YEeCKOTO aHalu3a pa3BUBACT
yYMEHHE HaxOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEP)KJIEHHS C TMOMOUIbI0 MHAYKLIUU U PACCYkAaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHHE M aHAIOTHIO, (opMHpYeT
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa v Hadaida MaTeMaTHUYECKOTO
aHaIM3a» 00ydYarolIrecs MOIy4aloT HOBBIA OMBIT PEHICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSATEJILHOTO MOCTPOEHUSI MaTeMaTUYECKUX MOJIeNiel peallbHbIX CUTYalluH,
UHTEPIPETAlUA  TOJYYEHHBIX  PELICHHH, 3HAKOMATCS C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBIJIAIONIMMUCS MAaTEMaTHUECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIi Kypc 00JIaaeT 3HAUYUTENbHBIM BOCHHMTATEIBHBIM MOTEHIHAIIOM,
KOTOPBII peanu3yercss Kak 4yepe3 Y4eOHbIH Marepuan, CIOCOOCTBYIOLIHIA
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHelupuKy yueOHOU
JESTENIbHOCTH, TpeOyIomeld MpPOJODKUTENbHON  KOHIEHTPAllUd BHUMAaHUS,



CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 33 IOJyYEHHbBIN
pe3ynbTar.

B ochoBe metomuku oOydenuss anreOpe M HaudajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEHMUSL.

B crpyktype yuebHOro kypca «Anredpa M Hayaja MaTeMaTHYECKOro
aHaJIM3a» BBIIEJIEHBI CIEIYIOIIUE COAECPKATEIbHO-METOANYECKUE TUHUMU: «YHucna
U BBIYUCIICHU», «DyHKINU U TpapuKn», «YpaBHEHUSI U HepaBeHCTBa», «Hauamna
MaTeMaTH4ecKkoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBbIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YalOTCsl HAa IPOTSHKECHUU JIBYX JIET
oOy4eHHss Ha YpPOBHE cpeAHero oOuiero oOpa3oBaHMs, €CTECTBEHHO JOIOJIHSAA
JIpyr Apyra W MOCTENEHHO HAChIAsACh HOBBIMA TEMAMH M pasaenaMu. JlaHHBIHA
y4eOHBI KypC SBISIETCS MHTETPAaTUBHBIM, TIIOCKOJBKY OObequHseT B cebe
COJIEp’)KaHUE HECKOJIbKMX MAaTeMaTH4YEeCKUX JUCLUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTEMaTH4eCKas
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIEI0BATENIbHO POpMHUpPYETCS U
COBEPILICHCTBYETCSI yMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENb pEeaJbHOU
CUTyalluu, IPUMEHATh 3HAaHUS, NOJyUYEHHBIE [P U3yUYEHUU YUEOHOro Kypca, 1Jis
pELIEHUs] CaMOCTOSITENILHO C(hOPMYIMPOBAHHOW MaTEMaTUYECKOH 3a/1auH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOAUYECKas JIMHUAS «HUucna M BBIYMCICHUS) 3aBEPIIACT
(OopMUPOBaHNE HABBIKOB MCIOJb30BAaHUS AEHCTBUTEIbHBIX YHUCE, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOIO 0011ero oopa3osanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHMsi 0co0O€ BHHUMaHue ynenseTcss  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4YHcia, YMEHUE JeNaTh MNPUKHUIKY, BBIMNOJIHATH MNPUOIMKEHHBIC
BBIUMCJIEHMS], OLIEHUBATh YHMCIIOBBIE BBIPAXEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOUIMMCSI MHOKECTBAa HATYypaJbHBIX, LEINbIX,
paUMOHAIBHBIX U JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOYKECTBOM
KOMILIEKCHBIX 4HCel. B Ka)aoM H3 3TUX MHOXKECTB paccMaTpUBAIOTCA
CBOICTBEHHbIE €My chneuuduueckue 3anadyd M OINepaluu: JAeJCHHe Halemo,
OIEpUPOBAHUE OCTATKAMU HAa MHOYKECTBE ILEJIbIX YHCEd, OCOObIe CBOWCTBA
palMOHAJIbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUECKUE ONEpALUH, a TaKKe
U3BJICUEHNE KOPHS HATypaJIbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
braronapss mocnenoBaTteIbHOMY PACIIMPEHUIO KpPyTra HMCHOJb3YEMBIX YHCENT H
3HAKOMCTBY C BO3MOXXHOCTSIMU HMX NPUMEHEHHMs JUIsl PELICHMS Pa3iIM4yHbIX 3a7a4
(dopMupyeTcsi IpeICTaBICHUE O €IMHCTBE MAaTEMAaTUKU KaK HayKud M €€ poju B
IOCTPOCHUU MOJIETIEN peanbHOr0 MHUpa, LIMPOKO HCIOJIb3YHOTCS O0O0OLIEHHE U
KOHKpETH3aLHSI.



JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAM3YETCSd HA MPOTSHKEHUM BCETrO
oOydeHHsT Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpammel IpeRyCMOTPEHO pPELIEHME COOTBETCTBYHOIMX 3amad. B
pe3yapTaTe O0OydYarouidecs OBJAJEBAIOT PA3NIMYHBIMU  METOJAMHU  PEIICHHUS
pallMOHANBHBIX, HUPPAIMOHANIBHBIX, IOKA3aTeNIbHbIX, JOTapuPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHWI, HEPaBEHCTB M CHUCTEM, a TaKXKe 3aj]ady,
comepxkammx napamerpbl. [losydeHHblE YMEHHS IIMPOKO HCHOJIB3YIOTCS MpHU
UCCJEeIOBAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH MPUKIIATHBIX
3a/1a4 ¥ 3aJa4 Ha HaXO0XKJIEHWE HAWOOJIbIIUX U HAUMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacu€rtel 1Mo  (Qopmynam, MpeoOpa3oBaHUS  PAMOHATIbHBIX,
UPPALHMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUM,
colepkalux CTeneHu U Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
Marepuajia MPOUCXOIWT  JAJbHEWIIEE  pa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOydarolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHudd, pabOTl €  CHMBOJBHBIMH  (OopMamMu,  HIPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHUCHMOCTEW B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemsaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUJISi pEIICHUsS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3374, HArJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKa HAYKU.

CopepxxarenpHo-MeToM4eckass JuHUS «DyHKIUM U TpaduKm» TECHO
NeperuieTaeTcss ¢ APYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YyUEHHS MaTepHuaia. M3yueHne CTerneHHou,
MOKa3aTeJIbHOM, JJorapupMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUMU 7S PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IPEAMETOB U PEANBHOW KU3HH TECHO CBA3aHO KaK C MaTEMaTUYECKUM AHAIM30M,
TaKk U C pEIIeHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu »ToM OosbllloE BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBAaTh MOJTY4YEHHbIE (PYHKIHH, CTPOUTHh HX
rpaduxu. MaTtepuan 3Tol cofep>kaTeNbHON JTUHUHU HalleJIeH Ha Pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYWHAMH B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIeHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxarenpHass JuHug «Hadana MareMaTHyecKoro aHajiau3a» IO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OO0Yy4YaroluMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIIME W HaUMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U



yCKOpeHusi TmpolneccoB. JlaHHasi cojepxkaTeiabHas JIUHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOEHUS MATeMAaTHYECKUX MOJEIEeH pealbHbIX CUTYyalUi,
MO3BOJIIET HAXOAUTh HAWIyYIlee pElIeHWe B MPUKIAAHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7ja4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHanM3a CrnocoOCTBYeT pa3BUTUIO aOCTPAKTHOro, (OPMaIbHO-JIOTMYECKOTO |
KPEaTUBHOTO MBINIUICHHSI, (POPMUPOBAHUIO YMEHUW pACHO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKUA B HAayKe, TEXHUKE W HCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJYYEHHBIX B XOJE€ pPa3BUTUS MAaTEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTenpbHO-MeTOANYECKas TMHUSA «MHOXKECTBa U JIOTUKAa» BKIIKOYAET B
ce0si DJIEMEHTBHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKUA. TeopeTHKo-
MHOECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC MIKOJIHHON MaTeMaTUKU
U TpejsiaraloT HauOoJyiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU U €€ NPWIOKEHHI, OHHU CBS3BIBAIOT pa3HblE MaTEMATHYECKHUE
JUCHMIUIMHBL U HUX TPUIOKEHUS B eauHoe uenoe. [loaTomy BaXHO [aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTeMaTUKHU U UCIOJIb30BaTh €r0 JJi BBIPAXKEHUS CBOUX MBICIICH.
JApyruM Ba)XHbBIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEAYeT NpPU3HATH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHHMM | CJIEIOBAHHE OIpPEICIEHHBIM
npaBWJiaM  MOCTPOEHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMH
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
o0yyJaroumxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, OPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yuebHom Kkypce «Ainrebpa W Hayalla MaTEeMaTHUYECKOrO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJIECIUPOBAHUS, KOTOPhIE MPHU3BAHBI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITHUX MOJENEeH C MOMOIIbI0 amnmnapara anreOpsl U
MaTeMaTHYECKOr0 aHajau3a, WUHTEPHpPETAlMy IOJYyYEHHBIX pe3yJbTartoB. Takue
3a/IaHUsl BILUIETEHBI B KAXKJIBIN U3 pa3eiaoB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YETCS Ui PelIeHUs MPUKIAAHBIX 3amad. [lpu
pEIICHNM  pPEATbHBIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOJIOAATEeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  AHAJOTMI0, 0000maTh W KOHKPETH3UPOBAaTh  MpoOsIeMy.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUYCHHSI BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaia
MaTeMaTUYECKOTO aHATU3d».

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 JacoB (4 4yaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIei 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMd € JCUCTBUTEIBHBIMU  4HCIaMd.  Moynb
JNENUCTBUTEIHLHOTO YHUCHAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCIICHUS], TPAaBHUIIA
OKpYTJICHHS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Vcnosb3oBaHue
MOJIXOAIIECH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uyucma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIC
JorapuQMsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHoOrouneHsl ¢  LeNbIMH
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHUS. OcHOBHBIE METOBI pemeHns
UpPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI pelLIeHus
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHrie TpuroHoMeTpuieckux ypaBHEHHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUil. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS I pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 33aJa4d C NOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IMIOCTPOCHHOW MOJEIU C
IIOMOLIBIO MATPHUIL] U OTIPEIEIUTEIIEN.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEH PEANbHOM CHUTyaldH C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amaHus (yHKIUU. B3auMmHO o00paTHbIe (QYHKIHH.
Komnozunus ¢ynkuuit. 'padux dyHkiuu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

ObnacTh ompenenaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm QyHkumu.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 Heu€THbIe (yHKIUH. [lepuoanueckue
byakmun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIUUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanboupiiiee u HauMeHblee 3HauyeHus: QyHKIMHA HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W JpOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypaldbHBIM M IENbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIEHU C HATYpPaJIbHBIM IT0KA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwy.
Hcnonp3oBanue rpadukoB GyHKIUN A peLICHUS] ypaBHEHUI.

TpuronomeTpruyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON WUHIYKIHH. MoOHOTOHHBIE " OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHalM3a OECKOHEUYHO MAaJIbIX.

ApudmeTrnueckast 1 reoOMeTprUecKas nmporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoMeTpHUYeCKOn
nporpeccun. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmya CII0KHBIX
NpoleHTOB. Vcnosib30BaHWE TPOTrPecCUH I PEIICHUS pealbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpeaenennue, reOMETpUUECKUi U
bu3znyecKuil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy QyHKIIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkuuil.  [IpousBomnas ~ cyMMbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepaliy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7ad W3 JAPYyIux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHrne NMpU3HAKOB NEIUMOCTH LIENBIX
yuces, HauOoybuik ol nenutens (ganee — HOJl) u HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa uist pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYIHOCTb YpPAaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM C  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuieCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTel HayKd MU peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YyIbTaTOB.

DyHKUMM U TPaPUKH

I'paduk xommosunum GyHKIUHA. ['eoMeTpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padprueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyaja MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIAEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenume  HamOONbIIET0O M HAMMEHbBIIETO  3HAYCHUU
HENpPephIBHON (YHKIIMHN HAa OTPE3KeE.

[IpumMeHeHne NpPOW3BOMHOM [UJIS HAXOXKICHHUS HAWIy4dllero peleHus B
NPUKIAIHBIX 3a/a4dax, [JIs ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICJI VHTErpala. Brruncnenne
onpeaenéHHoro uaTerpaia mno gopmysne Hetotona-JIeibuuna.

[IpumeHeHue uwHTErpana i HAXOXKIEHUs IUIOWAAell MIocKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii nuddepeHInanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TNOMOILIBI  AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GyHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM MICHTHUYHOCTH, YBAaXEHUS K
MPOIUIOMY M HACTOSILIEMY POCCHUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAaHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUNM HAyKd M JEATEIbHOCTbIO YYEHOIO, OCO3HaHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTU4YeCKUE 3HaHUS B
MHTEpecax 3710pOBOTo U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBbBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryJisipHasl (pu3nyeckas aKTUBHOCTH), (PU3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTh K  MareMaTHYeCKOMy  OOpa3oBaHMIO U
caM000pa30BaHHI0 HA TMPOTSHKEHWH BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYAaCTHIO B PEILICHUH MPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON KyJIbTYpbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIIBHOM
Cpelbl, OCO3HaHHE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKHX MPO0IeM, OpHUEeHTALUS
Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0JacTu
OKpYyXarollel cpeapl, IUIAaHUPOBAHWE IIOCTYNIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPYIKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  NPAKTUKW, [OHUMAaHHE
MaTEMaTHUECKONM HayKM Kak c@epbl 4YeJIOBEUECKON MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIM3ALMH, OBJIAJIEHUE S3BIKOM
MaT€MaTUKM ¥ MaTeMaTU4YeCKOW KYJbTypOM KakK CpEIACTBOM IIO3HAHUA MHpA,
TOTOBHOCTh OCYIIECTBIIATH HPOEKTHYK) U HCCIEI0BATEIbCKYI JAESITEIbHOCTD
UHAMBUYaAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYILIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OPMYJIMPOBATH
oInpezesieHus MOHATUM, YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyJIHMPOBaTH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUI
(psiMbIE U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXOAAIMH ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OpMyTUPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yjIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMATH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIIHMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparuecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (YOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEUICHUS 3aJayd,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3ybTarT;

B X0JIe 0OCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyXMBaTh Pa3jIM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
bopMyJIMpOBaTh PA3HOIIIACHS, CBOH BO3PAKECHUS;

MIPEACTABIATh PE3YJIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIHLHBIH HHTEJLIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJICThH
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ysibTaTa PEHICHUS
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBUIM, OOBSCHSATH TPUUUHBI
JOCTHKEHUS WIIM HEJOCTHKEHHS Pe3yIbTaTOB JESATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYTBHON
paboTel TpH pemieHWH Y4YeOHBIX 3a7ad, TNPUHUMATh IE€Jb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUIIBI pabOT, JIOTOBApUBATHCH, OOCYXKIaTh TMPOIECC U PE3yabTar paboThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4aCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H UWHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAHJbI, OIICHHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4aroOIIMICSd TOJYYUT CIECAYIOIIHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIKEHHBIE BBIUMCIEHUS, IPABUIIA OKPYTIICHUS, PUKUIKY U
OLIEHKY pe€3YJIbTaTa BHIYMCICHU;



CBOOOZHO OMNEpUPOBATh MOHSATHEM: CTEINEHb C IEJNbIM I[IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAIYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAIBHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM MTOKA3aTEeIIEM;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: JOrapudmM 4dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSMM: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: aPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHS pPAlMOHAIBHBIX U JApPOOHO-
pallOHANIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C IelbiMH KO3(h(dULIMEeHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besdy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpeNeiauTeNs 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
INPUMEHSATh ONPEACIIMTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUHd C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAIMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKUe (HOPMYIIbI JIJIsl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOAHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl  JUIs  pEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayM, MCCIEIOBATh
MIOCTPOEHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMH U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMHA, TrpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HyIU QYHKIIMU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanueckre (QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbl (DyHKIIMM, HaumOOJbllee M HaUMEHbIlee 3HaueHue (yHKIMU Ha
POMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHIATUSMHU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBATh TMOHATUSMH: JIMHEHHas, KBaJpaTHUHAs M JpOOHO-TUHEHHas
(yHKIMH, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
GyHKIMM, MX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUMH JUIs  HCCIEAOBAHHUA TPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BBIpAXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apuUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETpUUECKasi MPOrpeccHsi, TMHEUHBIN U
AKCTIIOHEHIIMATIBHBIN pocT, GopMyJia CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUIeHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIE0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TOHSITHSAMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka QyHKIIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpPUPOBATH MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (QYHKIUN JUIsl pELICHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh MOHITUSMHU: TIepBas U BTOpask IPOU3BOAHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIO3UIINU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOAHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUU  HaJ
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAaHUs PEaIbHbIX
MPOLIECCOB U SBJICHUM, IPU PEIICHUH 33J1a4 U3 APYrUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpeIMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anredpa 1 Hayana MaTEMaTHUYECKOrO aHAIIHA3a:

Yucsa ¥ BIYMCICHHSA:

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: HATypaJlbHOE M LEJO€ YHCIIO,
MHOXECTBA HAaTypaJbHbIX W LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJl u HOK HaTypanbHBIX 4Mcel AJis peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCIIA B PA3TUYHBIX TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpanmdeckon u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETUICCKUE ONepaIlui ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOMHO OMEpPUPOBATh MOHATUSIMH: HpPpALMOHATIbHBIC, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTb UX PELICHUS C  IOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYILIECTBIISATh OTOOpP KOpPHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (OpPMYINBI T PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTeJIbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIKE MOLYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJadyd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
VHTEPIPETUPOBATH MTOITYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTpOUTh Tpaduku KOMIO3UMUMU (GYHKUMA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIN3Aa:

MCITIOJIb30BATh MPOU3BOHYIO JIJIsl HCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIEE U HAUMEHBIIIEE 3HAYCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWIIY4IlIEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeTeHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyJio wiu
rpaduxom;



CBOOOAHO ONEpUpOBaTh TMOHATHUAMHU: TMepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmysne Hototona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOUIbIO HHTETPaa;

UMETh IMpEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMEpe
cocTaBiieHUs nupepeHnanbHbIX YpaBHEHUM;

pemiath NpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontponeupie  Tpakriteckue o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
MHO0XecTBO IeHCTBUTEILHBIX YHUCE.
1 MHorounensl. PanioHanbHbIe YpaBHEHHUS U 24 ]
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynakuuu 1 rpaduku. CreneHHas GyHKIHS C 2 |
LEJIbIM [TOKA3aTEIEM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
HppauroHanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkius. [lokazarenpHbIe 10 ]
ypaBHEHUS
5 Jlorapudmuaeckast GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U ” |
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 5 )
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabnbie  Tpakruieckue o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcbl
| HccnenoBanue GyHKINHA ¢ TTOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpa 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (DYHKITHHA. 14 1
Tpuronomerprieckue HEPaBEHCTBA
4 HppanuonanbHble, MOKa3aTEIbHBIE U 24 |
JorapudMuyuecKre HepaBeHCTBa
KommiekcHble uncna 10 1
6 Harypanbhbie u 1enbie yncia 10 1
CucreMbl palliOHATBHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tewa ypoka Bcero Kontpoabrpie  TMpakruieckue fdlsyqennﬂ :)lﬁ;)l:ll;OBaTeJIbele
padoThI padoTshI pecypesI
| MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMH | 04.09.23
M X CBOMCTBA
2 Huarpammsl Jitnepa-Benna 1 06.09.23
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO | 08.09.23
anmapara Jijisl pelieHus 3a1a4
Panmonansabie yncna. OOLIKHOBEHHBIE U
4 JECSITHYHBIE TPOOH, IPOLIEHTHI, 1 08.09.23
OeCKOHEUYHBIC TIEPUOANYECKHE JPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECSATUYHBIEC IPOOH, TIPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
6 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
peLIeHHS TPUKIIAIHBIX 3a/1a4
7 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
pelieHust NpUKIaAHBIX 3324
2 JeiicTBuTenbHbIe yncia. PanimonaabHbIC U |
HMppalMOHAJIbHBIC YHCIIA
9 Apudmernueckre onepanum ¢ |
JIENCTBUTEIIFHBIMUI YK CIIaMHU
10 Mopnynp JEHCTBUTEIBHOTO YHUCIIA U €r0 1




CBOMCTBA

11

[TpuOnmxEHHbBIE BHIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JpOOHO-paLlMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JpOOHO-paLlMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
JIpOOHO-palMOHATILHBIX YPAaBHEHUN U
HEPaBCHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ 1enbIMuA K03 huIimeHTaMu.
Teopema Buera

17

PemreHne cucreM TMHEHHBIX YPaBHEHUN

18

Pemrenne cucreM TMHEHHBIX YPaBHEHUN

19

Marpuiia cucTeMbl JTUHEHHBIX YPABHEHUN.
Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTPUII 2X2, €T0
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21

IIpuMeHeHue onpenenuTens A peueHus




CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne npukinanHbeIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHUHBIX YPAaBHEHUI

24

KonrtponsHast padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHEHNHBIX YpaBHEHUN"

25

@OyHK1MSA, c1I0cOObI 3a1aHusT (PYHKIUH.
B3anmuo o6parubie ¢pynkimuu. Kommnosums
byHKIMI

26

I'paduk pynkimu. InemeHTapHbBIC
npeoOpa3zoBanus TpaduKoB HyHKIIHI

27

OO6nacTh onpenenaeHus] © MHOXKECTBO
3HaueHni Ppynkiuu. Hymm Gyskmmm.
[TpomexyTKH 3HaK IMOCTOSTHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[Tepuonnueckue pyHkumu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpIiiee 1 HauMeHbllIee 3HAYCHNUE
(GYHKINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
nuHelHas QyHKIUu

31

DneMeHTapHOe UCCIIEJOBAaHUE U
MOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

32

DneMeHTapHOE UCCIIEJOBAaHUE U
MOCTpOEHHE TPaUKOB ITUX (QYHKIIUN




CrereHs ¢ OCJIBIM ITIOKA3aTCIICM. bunom

33 HeroTona

34 Crenens c 11eNIbIM TTOKa3areneM. bunoMm
Hprorona
CrenenHast GyHKIHS C HATypalIbHBIM U

35 eneIM nokasareneM. E€ cBolicTBa u
rpaduk

16 Kontponbnas padota: "Crenennas
¢dbyukuus. E€ cBolicTBa u rpaduk"

37 Apudmernueckuil KOpeHb HaTypabHON
CTEIICHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HATypaTbHON
CTENIEHU U €ro CBOMCTBA

19 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIEp>KaIINX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

A1 [IpeoOpazoBaHus YUCITOBBIX BRIPAKCHHH,
COJIEp>KaINX CTETIEHU U KOPHU
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUI
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

43 METO/bI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE

44 METO/BbI PEIICHNS UPPALMOHAIBHBIX

YpaBHEHUU




PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU

45 UppalMOHANIbHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUU
UPPALMOHATIbHBIX YPAaBHEHUM

47 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
UppalMOHANIbHBIX YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
UppalMOHANIBHBIX YpaBHEHUN
CBoiicTBa U rpaduk KOpHS N-0i CTENEeHN

49 KaK (YHKITMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM II0Ka3aTeNIeEM
CaoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 KakK (QyHKIIMH 0OpaTHOM CTEINEeHHU C
HaTypaJIbHBIM IIOKa3aTeJIeM
Kontponbnas padota: "CsoiicTBa u rpaduk

51 KOpHsI n-0H creneHu. MppanuoHaabHbIe
ypaBHEHUA"

57 CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAJIbHBIM [IOKA3aTENEM U
e€ CBOICTBA

54 CreneHb ¢ paliuOHAJIBLHBIM MTOKA3aTENeM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIH, €€ CBOICTBA U
rpadux

56 Hcnons3oBanne rpaduka QyHKIUN 115
peLIcHUs ypaBHEHU I

57 Ucnons3oBanne rpaduka QyHKIUN 115




peLIcHUs ypaBHEHU I

[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

58 METO/BbI PEILIECHUS TI0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
ypaBHEHUI

61 KonrponsHas padora: "[lokazaTensHas )

HKLUA. [TokazarenbHble ypaBHEHUS
y H y n

62 Jlorapudm uncna. CBoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CoiicTa Jorapugpma 1

65 JlecsTruHbIC M HaTYpaIbHBIC JTOTAPU(MBI 1

66 JlecaTuuHble U HaTypalbHbIE JOTapupMbI 1

67 [IpeobOpazoBanme BBIpAXKEHUN, COACPIKAIIIX |
sorapudmpl

68 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX |
sorapupmbl

69 [IpeobOpazoBanme BRIpAXKEHUN, COACPKAIIIX |
sorapupmbl

70 Jlorapudmudeckas hpyHkmus, e€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckas QpyHKIus, €€ CBOHCTBA U |

rpadux




Hcnonb3oBanue rpaduka QyHKINH 115

72 pelIeHHS ypaBHEHUI

7 Hcnonb3oBanue rpaduka QyHKINM 115
peLIeHUs ypaBHEHU I
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

74 METO/BI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUI
Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC

75 METO/BI PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METOBI pelIeHus Torapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCUIIBHBIE IEPEXOBI B PELLIEHUHT
Jorapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TTEPEXO/IBI B pEIEHUU
Jorapu(pMUUECKUX ypaBHEHUIN

79 KonrtponsHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapudpmuueckue ypapHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YKCJIOBOTO apryMeHTa

21 CuHyC, KOCHHYC, TAHT€HC U KOTAaHI€HC
YHUCJIOBOI'O apryMEHTa

%) ApKCcHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa

84 Tpuronomerpuyeckasi OKpy HOCTb,




onpeeeHue TPUTOHOMETPUUECKHUX
(GyHKIIUI YHUCIOBOrO apryMeHTa

Tpuronomerpuueckas OKpy HOCTb,

85 OIpelIeJICHUE TPUTOHOMETPUUECKUX 1
(YHKIMH YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

o1 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHH I

0 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

93 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1

95 Pemrenre TpUroHOMETPUYECKUX YPaBHEHUN 1

96 Pemienue TpuroHOMETpUYECKUX YpaBHEHUI 1

97 PemeHre TpUroHOMETPUYECKUX YPaBHEHUN 1

98 Pemienue TpuroHOMETpUYECKUX YPaBHEHUI 1

99 Pemenuie TpUroHOMETPUUECKUX YpaBHEHUI 1

100 Pemienue TpuroHOMETpUYECKUX YPaBHEHUI 1
KonrponsHas pabora:

101 "TpUrOHOMETPUYECKNE BEIPAKEHHS U 1

TPUTOHOMETPUYECKHE YpaBHEHUS"




ITocnenoBaTreabHOCTH, CIIOCOOBI 3aTaHHS

102 nocienoBaTelsHoCcTeER. MeTon
MaTeMaTH4eCKON MHAYKLINN
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 nocJyenoBaTeabHOCTH. McTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus

105 ['eomeTpuueckas nporpeccust

106 BbeckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccust

107 CyMMa GeckoHEeYHO yOBIBaromen
reOMEeTPUYECKOI MpOorpeccuu

108 JIMHENHBIN U DKCIOHEHUUAIIBHBIN POCT.
Yucno e. @opmya CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmya CI0KHBIX IPOLIEHTOB

110 Hcnonb30BaHue mporpeccuu Ajs pereHus
pealIbHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas padora:
"[locienoBaTeIbHOCTH U IPOTPECCUU "

112 HenpepsiBHbIC DYHKITNN U UX CBOMCTBA

113 Touka pa3peiBa. ACUMITOTHI TPadUKOB
byHKIMI

114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CgoiicTBa GyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEPBAJIOB ISl pELICHUS




HEPABEHCTB

Meroa UHTEPBAJIOB TSI pEIICHUS

117
HEPABEHCTB

1138 Meroa MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUMN 1715 peleHus 3a1a4

120 [IpumeneHne cBOMCTB HEMPEPHIBHBIX
(byHKUMN 1715 pelieHus 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKITUH

122 Onpenenenne, TeOMETPUYECKUIN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NISCKUN CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTeNbHOU K TpauKy
byHKIII

125 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN

126 [Tpon3BoHBIC 37IEMEHTAPHBIX (HYHKITHI

127 [Tpon3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN

128 [Ipou3BoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI

129 IIpon3BoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI

130 IIpon3BoHast CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIMU (yHKIIMNA

131 Kontponbras padota: "[IponsBognas”




[ToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS

132 - 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBasi KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHue nporu3BOIHON K
HCCIeI0BaHNI0 (DYHKITUI Ha
MOHOTOHHOCTH U C-)KCTpeMYMBI

05.09.23

[IpruMmeHeHue nporu3BOIHON K
HCCre0BaHNI0 (DYHKITUI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

06.09.23

IIpuMeHeHne Mpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

06.09.23

IIpuMeHeHne Mpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

08.09.23

[IprMmeHeHue nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IprMmeHeHne nporu3BOJHON K
HCCIIeI0BaHNI0 (DYHKITUI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

Haxoxneaue HaubonpLero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke

Haxoxneaue HaubopLero u




HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenue HanOOIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxnenue HanOOIbIIETrO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTPE3Ke

13

[Ipumenenre npou3BOIHON s
HaXO0XJACHUs HAaWITY4IlIero PEeIICHUS B
MPUKJIAJHBIX 3aJa4ax

14

[IpuMmeHeHnre nporu3BOIHOM ISt
HaXO0XKICHUA HaHnquero peH_IeHI/ISI B
HpI/IKJIaI[HBIX 3aga4dyax

15

[IpuMmeHeHre nporu3BOIHOMN JJIst
OTIpEJIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadpukom

16

[IpuMmeHeHre nporu3BOIHOM IJIst
OTIpEJICTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIIOH UITH
rpagukoM




17 Komnosunus ¢pyHkumit

18 Kommnosumus dhyHkmmii

19 Komnosunus ¢pyHkumit

20 I'eomeTrpuueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerpuueckne 00pa3sl ypaBHCHH HA
KOOPAMHATHOU IJIOCKOCTH

” KonTtponsHas pabdora: "Mccnenoanue
(yHKIUH C TOMOIIBIO TPOU3BOIHOMN"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe FeMEHTAPHBIX (HYHKIIHA.
[IpaBuna Hax0XA€HUS IEPBOOOPAZHBIX

)5 [TepBo0OpasHbie dNeMEHTAPHBIX QYHKITUH.
[TpaBuia HaX0XACHUS TEPBOOOPAZHBIX

%6 Hurerpan. ['eomeTpuyeckuii cMbICI
WHTETpaa

7 Brruncnenue onpenenéHHOro nHTErpasa
no popmyse HoroTona-Jleitonua

73 Brruucnenue onpenenéHHOro HHTerpaia
o popmyne HeroTona-JleiioHuIa

29 [IpumeneHnue nHTErpana st HaXOXKACHUS
IUIOINAACH TUIOCKUX (UTYp

30 [IpumeneHnue nHTErpana st HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemenuii qudhepeHIaTbHBIX

YpaBHEHUU




[Tpumeps! pemenuii tudpepeHanTbHbIX

32 .
ypaBHEHHUI
MareMaTHuecKoe MOJICITUPOBAHUE

33 peaIbHBIX MPOLIECCOB C MOMOIIBIO
Qg depeHIMaIbHbIX ypaBHEHUN

34 KontponbHas padota: "[lepBoodpazHas u
uHrerpan"

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TrpaduKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U Tpaduku

18 Tpuronomerpuyeckue QyHKIHH, UX
CBOICTBa U Tpaduku

39 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U IrpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPAaBHEHUH € IOMOILLBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

13 OT160p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHUH € TIOMOLIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TpuroHoMeTpruuecKux

44
HEPABEHCTB

45 Pemenne TpuroHomMeTpruuecKux
HEPABEHCTB

46 Peuienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
KontponpHas padora: "I'paduku

48 TPUTOHOMETPUIECCKUX (PYHKIIAMN.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHBIE MCTObI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

51 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE MCTOJbI pCHICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

53 OcHOBHBIE METOIbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE MCTObI pCHICHUA
norapu(pMHUECKUX HEPABEHCTB

56 OcHOBHBIE METOIbI PELLICHUS

norapu(pMHIECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
2 I'padmueckue MeTo bl peleHUs
UppalMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
[I0Ka3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTOIBI peLICHUS
NOKa3aTeIbHBIX HEPAaBEHCTB
65 I'papmueckue MeTobl pelIeHUs
JOrapu(pMHUUECKUX ypaBHEHUI
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'papmueckue MeTo bl pelIeHUs
J0rapu(pMHUECKUX HEPABEHCTB
I'papnueckue MeTo bl pelIeHUs
68 MOKa3aTeNbHBIX U JIOTAPUPMUUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pemieHus
69 MOKa3aTEIbHBIX U JIOTAPUPMUUIECKUX

ypaBHEHUU




70

I'paduueckue MeTo bl pemieHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOTapu(PMUUECKUX
HEPABEHCTB

72

KontponpHas padota: "MppannoHanbHbie,
noKaszareJbHbIe U JJorapudmMudeckue
HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

Kommiekcubie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckre onepanuu ¢
KOMILJICKCHBIMHU YUCIIaMHU

76

Apudmerndeckue onepamuu ¢
KOMIIJICKCHBIMH YU CJIIaMHU

77

N3obpaxeHne KOMIJIEKCHBIX YHCeT Ha
KOOPAUHATHOW IJIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. KopHu n-oit ctenenun
U3 KOMIUJIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMITJICKCHBIX YHCCII JJIA




penieHus GU3NIeCKUX U Te€OMETPUICCKIX
3a71a4

KonTtponpHas padora: "KomruiekcHble

82 |
yucia

83 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [IpumeneHnue Npu3HaKoOB AETUMOCTH
LEJbIX YUCell

26 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJbIX YUCell

%7 [IpuMeHeHne npru3HaKOB JEIUMOCTH
uensix uncesn: HOJ u HOK

28 [Ipumenenue Npu3HaKOB AETUMOCTH
nensix uncen: HOJl u HOK

29 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBIX YUCeI: OCTaTKH 10 MOIYJIIO

90 [IpuMeHeHne nprU3HaKOB JEIUMOCTH
LEJBbIX YHCEJI: OCTATKU 110 MOYIIIO
[IpumeHneHue NpuU3HaKOB AETUMOCTH

91 LEJbIX YhCcell: alroput™ EBkinuaa ais
pelIeHus 3a/1a4 B LIEJIbIX Ynciax

9 KontponbHas padota: "Teopwus membrx
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

94 CucreMa 1 COBOKYITHOCTb YPABHEHUU.

PaBHOCHIBHBIC CHCTEMEI Y CHCTEMbI-




CIICACTBUA

95 OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM H
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUN

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEHN MppaliOHaJIbHbIX
ypaBHEHUU

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
97 COBOKYITHOCTEH MOKAa3aTeIbHBIX
ypaBHEHUU

OcHOBHEBIE MCTOBI pCIICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS] CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuIecKux
ypaBHEHUU

[IpuMeHeHne cucTeM K pelIeHuIo
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

101 pa3IUYHBIX 00JIacTel HAyKU U PEATbHOU
YKU3HU, UHTEPIIPETaLUs MOTyYEeHHBIX
pe3yNbTaToB

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

102 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UTHTEPIIPETALUs OTyYEeHHBIX
pe3yNbTaToB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAyKU U PEaTbHOU
YKU3HU, UTHTEPIIPETALUs MOTyYEeHHBIX
pe3ynbTaToB
KonTtponpHas padora: "Cucremsl

104 palMOHATIBHBIX, UPPALIUOHAIBHBIX
MOKa3aTeNbHBIX U JOrapu(PMUIECKux
ypaBHEHUI"

105 PaunonanbHble ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 Uppanmonanbubie ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

109 HppannoHajibHbIE CUCTEMBI C
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMu

113 JlorapugpmMuuecKue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTpuyeckrue ypaBHEHUS C
napaMeTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTtpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyalui C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyalui C IOMOUIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

119

[TocTpoeHnue u uccienoBaHue
MaTEMAaTHYECKUX MOJEIIEH PEAIbHBIX
CUTyalui C IOMOUIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

120

KoHnTtponbnast pabora: "3amauu ¢
napamerpamu’

121

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 060061ICHNE,
cUcTeMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpeHme, 0600IICHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpeHue, 0600IIEHNE,
cucremaTusanus 3Hanuii: "HepaBenctpa"

125

[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3Hanuil: "HepaBencrsa"

126

[ToBTOpEeHme, 0600IIEHNE,




cucreMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, o60bIIEeHNE,

127 cucremarusanus 3Hanuil: "[IponsBonHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, o6odImIEeHNE,
128 cucremaTtusanus 3Hanuil: "[IponsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHue, o6odIIEeHNE,
129 cucremaTtusanus 3uanuil: "[IpounsBoanas u 1
€€ nmpuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,
130 cucremarusanus 3Hanuil: "MuTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6odIIEeHNE, 1
cucremaTusanus 3Hanui: "OyHkuun"
133 [ToBTOpeHnue, 06001IeHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 Hroroas koHTpoabHas paboTa 1 1
136 [ToBTOpeHnue, 060061ICHNE, 1
cucTeMaTu3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa v HavyaJla MaTeMaTuueckoro ananusa, 10 kimace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimonepHoe o011ecTBO

«M3parenscTBO «IIpocBenieHne»

METOINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






