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MHHOACHUTEJIBHASA 3AIIMCKA

VYyueOHblld Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHajin3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpPEIHEro ooiiero oOpa3zoBaHUs,
MTOCKOJIBKY, C OJHOM CTOpPOHBI, OH 00€CHEeUYHBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyUEHHUsl BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C IPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00yYaroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUIsL OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHUS, UICTOPHH, CIIOBECHOCTH U IPYrUX
IUCUMIUIMH. B paMkax AaHHOTO ydeOHOro Kypca OOyd4aroIuecs OBJa/JeBaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (QOopMylHMpyeT CBOU
JOCTHKEHUSI B MaTeMaTH4eckon opme.

VYyeOHblld Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajiu3a 3aKjajblBacT
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTuH,
MOHMMAHUS OCHOBHBIX TEHJICHLIUN Pa3BUTHUSI SKOHOMUKHU U OOLIECTBEHHOM KHU3HHU,
[O3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems OBlaJeHHE aOCTPAKTHBIMHU M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSMHU ainreOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BHUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUS C IOMOIIBK MHAYKIMU U PacCykKIaTh JEIYKTUBHO, MUCIOJB30BAThH
0000IIeHHEe W KOHKPETH3alWlo, a0CTparupoBaHUE M aHAJIOrUIo, (HOpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBILUICHHUE.

B xozne u3ydenus yueOHOro kypca «AnreOpa u Hauyajga MaT€MaTHYE€CKOIrO
aHanM3a» OOydYarolIMecs MOIY4YaroT HOBBIM OMBIT PEIICHUs MPHUKIAIHBIX 3aj]ad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMAaTUUYECKUX MOJIEIEN peajbHbIX CUTYALMi,
UHTEpIpETAallMd  TOJIYYUCHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTE B MPUPOAE, HAyKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYMUTENbHBIM BOCIUTATEIbHBIM IOTEHIIUAJIOM,
KOTOPBIM peanmu3yeTcss Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIHIA
(OpMHUPOBAaHUIO HAYYHOI'O MHUPOBO33pEHUs, TaK M 4yepe3 creuupuky ydyeOHOH
NESTENbHOCTH, TPEOYIOMEH MPOMODKUTEILHON  KOHIICHTpAIlMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku OOydeHHsI airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIu3a JISKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJIN3a» BBIIEJIEHBI CIECAYIOLIIME COAECPKATENbHO-METOANYECKHE TUHUN: «YHucna
U BBIUUCTCHUS», « DYHKIIMU U rpadukn», «YpaBHEHHsS] U HEpaBeHCTBa», «Hauama
MaTEeMaTUYeCcKoro aHaiauza», «MHOXecTBa U JIOTMKa». Bce 0OCHOBHBIE



COZIEPKATEIbHO-METOAMUECKAE JIMHUMA U3YYaloTCd Ha TMPOTSHKEHUU JABYX JIET
o0y4eHUs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
ApYr Apyra M MOCTENEHHO HAChILAsCh HOBBIMM T€MaMU U pasjaenamu. [laHHBIN
y4eOHBI KypC SBISIETCS WHTETPATHUBHBIM, TIIOCKOJIBKY OOBEOMHSIET B cebe
CoJiepKaHNe HECKOJbKUX MaTeMaTHUYeCKUX JUCHUUIUIMH, TakKuX Kak aiureopa,
TPUTOHOMETPHS, MaTEeMaTHUYECKU aHalIn3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
noruka u apyrue. Ilo mepe Toro kak oOydwarouiuecsi OBIaJeBalOT BCE Oosee
IMIMPOKUM MaTeMaTUYECKUM aIllapaTroM, Y HUX IMOCIIEA0BATENbHO (HOpMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJelbh pealbHOU
CUTYaIlMH, PUMEHATh 3HAHUS, MOTYYCHHbIE NPU U3YUYEHUHU y4eOHOro Kypca, s
pEeIIeHUsI CaMOCTOATENHFHO CHOPMYIMPOBAHHON MaTeMaTHYECKOW 3aaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHo-MeToAUUeCKass JUHHUS «YUucna U BBIYUCIECHUSD) 3aBEpPIIACT
(dopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaToO Ha yPOBHE OCHOBHOI'0 001Iero oopazoBanusi. Ha ypoBHe cpeaHero o6iiero
oOpa3oBaHuss ocoboe BHUMaHHE yAedseTcs  (HOPMHPOBAHHIO  HABHIKOB
paIMOHABHBIX BBIUMCICHUN, BKIIOYAIOIINX B CeOS MCIOIB30BAHHUE PA3IAIHBIX
dopM 3amucu YucCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YMCIIOBBIE BBIPAXKEHHUSA, padOTaTh ¢ MAaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAaKOMbIE€ OOYyYaroIMIMMCSI MHOXKECTBA HATypalbHBIX, IIEIIBIX,
pallMOHAIBHBIX M JEHCTBUTENbHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHcell. B KakIoM H3 O5TUX MHOXECTB pPaccMaTpuBalOTCA
CBOWCTBEHHBIE €My CIHenu(pUIECKUe 3aJaud ¥ OIEepaluu: JeJNeHHue Haleno,
ONEpUpPOBAHHE OCTATKAMHM HA MHOXECTBE IEJIbIX YHCET, OCOOble CBOWCTBA
paIMOHABHBIX W MPPAMOHANBHBIX YHCeN, apu(METHIECKHUE ONEpallud, a TaKKe
U3BJICUEHUE KOPHS HATypaJbHON CTENEHU Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaromapsi mociieqoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YeMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TPUMEHEHUS IS PEIICHUS Pa3TUYHbIX 3a7ad
dopMupyeTcsl peACTaBIeHUE O €IMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyd B
MIOCTPOSHUU MOJIENe peabHOTO MHpa, IMIMPOKO HCIOIB3YIOTCS 0000IIeHHE W
KOHKpETH3aIIHsL.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs] Ha MPOTSIKEHUHM BCETO
oOydeHHUsi Ha YPOBHE CpPETHEro OOIIero o0pa3oBaHUs, TOCKOIBKY B KaKIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3yiapTaTe OOyd4arolMecs OBJAACBAIOT PA3NUYHBIMM METOJAMU  PEIICHUs
pallMOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTEeNbHBIX, JOrapuPMUUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHM, HEpaBEHCTB M CHCTEM, a TakxkKe 3ajad,
cojepxaiux mnapamerpsl. llomydeHHble yMEHHMS HIMPOKO HCHOJIB3YIOTCS IpU
UCCIIeIOBAaHNN (YHKIIMI C TTOMOIIBIO MPOU3BOJHON, MPU PEHICHUH MPHUKIATHBIX



3a/a4 M 3a7a9 Ha HAXOXKJICHHE HaOOIBIINX U HAMMEHBITNX 3HAYCHUH (PYHKITUH.
JlanHast conepkarenbHas JUMHUS BKIIOYAeT B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIMIOJHATE  pacu€Trel 1o  (GopmylaM, TMpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPALIMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHUH, a TaKXKe BBIPAKCHUH,
COJIEpKAIIMX CTENEeHH U Jjorapudmbel. braromaps u3ydeHHIO anredpandecKkoro
Marepuaiga MOPOUCXOAUT  JaJbHEHIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOT'O0 MBIIUICHUST OOydarouuxcs, (HOPMUPYIOTCS HAaBBIKU JEAYKTHUBHBIX
paccykneHuid, paboThl C  CHUMBOJBHBIMH  ¢dopMaMH,  TIPEJCTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJI€ PaBEHCTB M HEpPaBEHCTB. AureOpa
npeniaraet d((EeKTUBHbIE WHCTPYMEHTHI IS PEHICHUS TMPAKTHYECKUX W
€CTEeCTBEHHO-HAYUYHBIX 3a/a4, HArJsiTHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxatenpHo-MeToanueckass JuHuS «DyHKIME W rpaduKkm» TECHO
NeperyieTaeTcss ¢ APYrUMU JIMHUAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yuenue creneHHon,
MOKa3aTeNbHOM, TIorapu(MUUECKOW U TPUTOHOMETPUUECKUX (PYHKIIUMA, UX CBOMCTB
U rpaduKOB, UCHOJb30BaHHEe (DYHKUIMIA JUIsl pelIeHHs 3aJad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercs: GOpMUPOBAHUIO YMEHHS BbIpakaTh (GOpMYJIaMH 3aBUCUMOCTH MEXITY
pPa3IMYHBIMU BEJMYMHAMU, HCCIIEOBATh TMOJyYEHHBbIE (YHKIIUU, CTPOUTHh HX
rpadguku. MaTtepuas 3Toi coliepKaTeIbHON JIMHUU HalleJeH Ha Pa3BUTHE YMEHHI
U HaBBIKOB, IO3BOJIAIONIUX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B
pasznuaHON ¢opme: aHaATUTHYECKOW, rpaduueckorr u cinoBecHou. Ero msyuenue
CIIOCOOCTBYET PA3BUTHIO  AJTOPUTMHUYECKOTO  MBIIIJIEHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIMHU, UCITOJIb30BAHUIO aHAJIOTHH.

CopepxatenbHas nuHus «Havama maTreMaTH4ecKoro aHaau3a» MO3BOJISET
CYILIECTBEHHO PACIIUPUTh KPYr KaKk MaTeéMaTUYECKHX, TaK M MPUKIAJHBIX 3a7ad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpauKy  CIOXKHBIX (YHKLUMMA, OMpenensiTh HMX HauOOoJblIMEe W HAaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAH (GUTYp W OOBEMBI TEN, HAXOAUTh CKOPOCTH W
yCKOpeHusa TpoueccoB. JlaHHas copepkareinbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHHSI MaTEMaTUYECKUX MOJEIEH peaIbHbIX CHUTYAlLUH,
MO3BOJIACT HAXOAWTh HAWIydlllee pEIIeHuEe B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAIbHO-?KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHUYECKOT O
aHajgM3a CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUSA, (POPMUPOBAHUIO YMEHHI pPAaCliO3HABATh MPOSBIICHUS
3aKOHOB MaTeMaTHK{ B Hayke, TeXHHKE W HCKyccTBe. OOydaroniuecss y3HaAIT O



BBIJAIONIUXCS PE3yJbTaTax, IMOJYYEHHBIX B XOJI€ pPa3BUTUA MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-MeTOAMYECKasA JIMHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl AJIEMEHTHl TEOPUM MHOXKECTB U MaTEMAaTHYEeCKON JIOTUKU. TeopeThKo-
MHOECTBEHHbBIE MPEICTABIECHUS POHU3BIBAIOT BECh KYpPC IIKOJBbHOW MaTEMATUKHU
U TIpeajaraloT HamOoJjiee YHUBEPCAIbHBIA SA3BbIK, OOBEAMHSIOIINNA BCE pa3ieiibl
MaTeMaTUKu Hu €€ TMPUIIOKCHUN, OHM CBS3bIBAIOT pa3HbIe MaTeMaTUYECKHUE
JUCUMUIUIMHBI W WX NOPWIOKEHUs B eauHoe wenoe. [loaTomy BaxHO [aTh
BO3MOXKHOCTh OOydJaromieMycsi TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTE€MaTHUKH W MCIOJIb30BaTh €ro JUIsl BHIPAKEHUS CBOMX MBICIEH.
JIpyruM BaXHBIM TIPU3HAKOM MAaTEMaTHUKM KaK HayKd CIIeyeT IPU3HATh
CBOMCTBEHHYIO €l CTpPOroctb OOOCHOBaHUW U CJ€IOBaHUE OMPEICIEHHBIM
NnpaBUjiaM  TOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKON JIOTUKH CHOCOOCTBYET pa3BUTHIO JIOTUYECKOIO MBIIUICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXIEHHUS Ha OCHOBE JIOTHUECKHUX
paBuil, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIUICHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOCIMPOBAHUS, KOTOPhIC IMPU3BAHbI
crocoOcTBOBaTh (OPMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyallUi, KCCIENOBAHMS 3THUX MOJENEH C MOMOINIbIO amnmapara aireOpsl u
MaTeMaTU4YEeCKOro aHalli3a, WHTEPIPETAlUd MOJYYEHHBIX pe3yibTaToB. Takue
3aJIaHMs BILUIETEHBI B KaXKJIbIN U3 pa3esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepua
y4e0HOro Kypca LIMPOKO HMCHIONB3YETCs ISl PelleHus NMPUKIAIHBIX 3anad. [Ipu
pPEIICHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaromiuecss  pa3BUBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000ImaTh W  KOHKPETU3UPOBATH  MPOOJEMY.
JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB pEHICHHMS TMPHUKIATHBIX 3a7a4
OpraHHU3yeTcsl B MPOLECCe U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTHYECKOIro aHAIN3a».

Ha wusydyenue yuebHOro kypca «Anrebpa W Hadaja MaTeMaTH4YeCKOTroO
aHanm3a» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yucnaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE U JI€CATUYHBIE JPOOU, MPOLEHTHI,
OeckoHEeuHble Tepuonuueckue Apoou. [lpumenenune apodet U TPOIEHTOB IS
peneHus NPUKIAIHbIX 33/1a4 U3 Pa3IMYHbIX OTPACIICld 3HAHUW U pEaJbHOM KU3HHU.

[elictBuTenbHple  4ncia. PanuoHaNbHBIE W UPPALMOHAIBHBIE YHUCITA.
Apudmernueckue  omepauuMd € JCUCTBUTENbHBIMU  yHcaaMH.  Moayib
JEHUCTBUTENBHOIO YKca U ero cBoicTBa. [TpubnumxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpYTJICHUs, IPUKUJIKA U OLICHKA Pe3yJIbTaTa BHIYUCICHUMN.

Crenenp ¢ ueneiM nokaszareneM. buHoM Herorona. Hcnonbs3oBanue
noaxojsien (popmbl 3anucu NeUCTBUTEIbHBIX YUCEN JUIsSl PeIIEHUs TPAKTUYECKUX
3a/1a4 U NPECTABICHUS TaHHBIX.

ApudMeTuueckii KOpeHb HaTypajJbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHb C palMOHAJIbHBIM T[OKa3aTelieM U €€ CBOWCTBA, CTENEHb C
NEHUCTBUTEIBHBIM MTOKA3aTENEM.

Jlorapudm uyucma. CpoiictBa jorapudma. JleciTUUHBIE W HaTypajbHBIC
Jorapu@msl.

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOrO aprymeHTa. ApKCHHYC,
APKKOCHHYC U APKTAHI'E€HC YMCIOBOr0 apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YPaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHHs W ypaBHEHUs-CIIeACTBUA. HepaBeHCTBO,
pelIeHue HEPaBEeHCTBA.

OCHOBHBIE METO/IbI PELIECHUS LEIbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEPABEHCTB. MHOro4wieHbl OT OJHOM NEepEeMEHHOHW. JleleHne MHOrodjieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3dy. MHorouseHsl ¢  LEIbIMHU
koapunuenramu. Teopema Buera.

[TpeoOpazoBaHus YUCIOBBIX BHIPAKEHUHN, COAEPKAIINX CTENIEHU U KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHoOBHBIE METObI peueHus
HMPPALUOHAIBHBIX YPABHEHUM.

[TokazaTenbHble ypaBHEHHs. OCHOBHBIE METOAbl PEUICHHS IOKAa3aTEJIbHBIX

YpPaBHCHUU.

[IpeobpazoBaHue BBIPAKEHU, COEPKAIINX JOTapHU(PMBI.

Jlorapupmuueckue YPaBHEHHSI. OcHoBHBIE METO/IbI peLIeHHUS
Jorapu(pMUUYECKUX ypaBHEHUN.

OcHOBHBIE TPUTOHOMETPUUYECKHUE dbopMybL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHrne TpPUroHOMETpUUECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUM. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUW. Omnpenenutens MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONPEIEIUTENS Ui PELICHHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHM. PelleHne NpUKIAaIHBIX 3a0ad C HOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccinenoBaHue MOCTPOEHHOW MOJAEIH C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

ITocTpoeHre MaTeMaTUYECKUX MOJICNIEN PEaTbHOW CUTYAllMU C IMTOMOIIBIO
YPaBHEHUW U HEPABEHCTB. [IprMeHEHME ypaBHEHUU U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3alady M 3aJad W3 Pa3IMYHbIX O0JacTell HayKu M peanbHOU
AKU3HH.

DYyHKUMH U rPaPUKHU

OyHKIUsI, crnocodbl 3amanus ¢GyHKIUU. B3aumHO o0paTHbIE (YHKIUU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUIA.

OObnactb ompeseneHuss U MHOXKECTBO 3HaueHUi QyHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIE M HEeU€THBIE (yHKIUU. [lepruonuueckue
¢byukiuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Haubosbliiee 1 HaMeHbIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

Jluneitnasi, KBaJpaTU4yHas U JApOOHO-TMHEHHas (QYHKIUU. DIeMEeHTapHOE
MCCJEeI0BAHNE U MMOCTPOEHUE UX IPAPHUKOB.

CrenenHast pyHKIUMSI C HATypaJIbHBIM U LIEJbIM NOKa3aTesneM. E€ cBolicTBa u
rpajuk. CBoiicTBa M TpauKk KOpHA N-OM CcTeNeHW Kak (YyHKIMH OOpaTHOM
CTEINEHU C HATYPAJIbHBIM ITOKa3aTEIEM.

[TokazarensHas u Jnorapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKUIMMA 715 pelICHUsT ypaBHEHUH.

TpuronoMerpuueckass OKPYXKHOCTb, OIPEAEIEHUE TPUTOHOMETPHUUECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIIUOHAJIBHBIE 3aBUCUMOCTM B pEaJbHBIX IIpoOLIECCaX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEAOBaTeNIbHOCTEH. MeTon
MaTeMaTU4eCKOn WUHYKIHAH. MOHOTOHHBIE u OTpaHUYCHHBIC
MIOCJIEIOBATENBHOCTH. VICTOpUS BO3HUKHOBEHHSI MAaTEMATHYECKOTO aHajau3a Kak
aHanM3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuHo yObIBaromiast
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETpUYECKOM
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. PopMyra CI0XKHBIX
npoueHToB. Mcnonb30BaHME NPOrPECCHM JUIA  PEUIEHUS PEANbHBIX 3a7ad
NPUKIIAHOTO XapaKTepa.



HenpepeiBHbIE (GYHKIIMM W WX CBOWCTBA. TOYKH paspbiBa. ACHMIITOTHI
rpajuxoB (yHkiuil. CBoilcTBa (yHKUMH HENPEephIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUI PELICHHsS HEpaBeHCTB. lIprMeHEHHE CBONCTB HEIPEPBIBHBIX
GyHKUMN 1S pelieHus 3a1ay.

[lepBas u Bropas npousBoHble pyHKIMH. OnpeneneHue, TeoMeTpuY eCKU 1
(u3nUeCcKuil CMBICT TPOU3BOAHON. Y paBHEHHE KacaTelIbHON K rpaduKy (QyHKIIHMH.

[IpousBonHble  3neMeHTapHbIX  (yHkumil.  Ilpon3BogHas  cymMBI,
POU3BEAEHUS, YaCTHOTO U KOMIO3UIIMHN (PYHKLIUH.

MHoxecTBa U JIOTMKA

MHOX€eCTBO, OIepalny HaJ MHOXKECTBAMH W HMX CBOMCTBA. Jluarpammsbi
Oitnepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOrO  ammapara i
ONMCAHMS PEAIbHBIX IPOLIECCOB M SBJICHUW, IIPU PEIICHUM 3a1a4 W3 JIPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOrO OOBEKTA, CIEJICTBUE,
J0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS .

11 KJIACC

Yucaa 1 BBIYMCICHUSA

HarypanbHble 1 nensle uncna. [lpuMeHeHre NPU3HAKOB EIMMOCTH LIEIIbIX
yucen, HauOonpui oOumi aenurens (nanee — HOJl) u Haumenslnee ooOiee
kpatHoe (nanee — HOK), ocrarkoB 1o Mmoay:nto, anroputMa EBkinuaa i pemeHus
3a]1a4 B LENbIX YHACTAX.

KommnekcHble yucna. AnreOpavyeckass M TpPUTOHOMETpHUUYECKash (POpPMBI
3alMCH KOMIUIEKCHOTO 4YHucia. ApU(PMETHYECKHE OMNEepalnd C KOMIUIEKCHBIMH
yucnamMu. M300paxkeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHu M3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JJIsl peleHHs] PU3NUECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHUs] M1 HEPABEHCTBA

CucreMa M COBOKYNIHOCTh YPAaBHEHUH W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEM  TPUTOHOMETPUYECKMX  YPAaBHEHUH C  IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuieCKX HEPaBEHCTB.

OCHOBHBIE METOJbl PELIEHUS IOKa3aTelbHBIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEILICHHS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHUS CUCTEM M COBOKYIHOCTEH palHOHAJIbHBIX,
MppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPaBHEHUN.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMH.



IIpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady M3 pa3IudHbIX 00JlacTell HayKH W peajbHOU
KU3HH, HHTEPIPETALMS TIOJYyYEHHBIX PE3YJIBTATOB.

DOyHKUUHU U rpaduKu

I'padux kommosunmu GyHkuud. ['eomerpuueckue o0Opasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKU.

['paduueckre mMeTONbI pelieHUsT YpaBHEHUNM M HEpaBEeHCTB. | 'paduueckue
METO/Ibl pEeUIEHUs 3a]1a4 C mapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA I HMCCIEIOBAHUS TMPOIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 337ad W3 JIPYruX Yy4eOHbIX
IIPEAMETOB U PEATBHOM )KU3HH.

Havajia MaTeMaTH4eCKOro aHAJIM3a

[IpumeHeHue mMpor3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb U
3KcTpeMyMmbl.  HaxoxzaeHnue  HauOoNbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM [JIi HAXOXKICHUS HAWIYYIIETO pPEIICHUS B
NPUKIAJAHBIX 3ajadax, Uil OINpEAENICHHs CKOPOCTH W YCKOPEHHs Ipouecca,
3aJJaHHOTO (hOPMYIION UK TPadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mHepBooOpa3HbiX. llepBooOpasHbie
aneMeHTapHbIX (GyHKIUH. [IpaBuina HaxoXAeHUs IEPBOOOPA3HBIX.

WuTerpain. ['eomeTpruueckuii CMBICII MHTETpaja. Brruncnenune
onpenenéHHoro uaTerpana no popmyne Hetorona-JleiOuua.

[IpumeHeHne uHTErpaja sl HAXOXKIACHMS IUIOAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJl.

[Ipumepsr pemennit  auddepeHITMATBHBIX  YpaBHEHHE. MaTtemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX MPOLECCOB € MOMOIIbIO  JU(PPepeHIHATBHBIX
YPaBHECHUU.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJITEBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIMM VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIEI'O
OBPA30OBAHUMA

JINMUHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD TPAKIAHCKONU MO3UIIUKM O0YyJarOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOr0  OOIIECTBA,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS DPA3IUYHBIX CTPYKTYpP, SBICHUH,
IpoIeayp TPaKTAHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUe
B3aMMOJICHICTBOBATh C COLUAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIMAMY ¥ Ha3HAYEHUEM;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW MIAECHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUSAM POCCUICKHX MAaT€MaTUKOB U POCCUMCKOM MATEMaTUYECKOM IIIKOJIBI,
UCIOJIb30BaHUE JTHX JIOCTIDKEHHM B JAPYrux HaykaxX, TEXHOJOrusX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, STUYECKOrO MOBEACHUSA, CBSI3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTW)KCHUW HAyKh W JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO;

4) 3¢cTEeTHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYass ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUN, PaCCyKIEHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYE€CKUM aCIeKTaM pas3JInuHbIX BUJOB UCKYCCTBA,;

5) pu3nUecKOro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMAaTHYEeCKUE 3HAHUS B
MHTEpEcax 3J0POBOro U 6€30MacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIIBHON JIEITENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYJIOJIOOUs, HHTEpPEC K
paznuyHbIM  cepam  MPOPECCUOHATLHOM  JIEATEIIbHOCTH,  CBA3AaHHBIM  C
MaTeMaTUKOW M €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieii mpodeccuu W pealn30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,
TOTOBHOCTb M CIHOCOOHOCT K  MAaTreMaTHUYeCKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HAa MPOTSHKEHUM BCEW JKU3HU, T'OTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPaBJICHHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh  SKOJIOTMYECKOM KYyJIbTYpbl, TMOHUMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOAHON U COLUAIBHOU
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTHYECKUX MPoOIeM, OpHUEHTALUS
Ha MPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl pelieHus 3aiad B 00JacTH
OKPYXKaIOIIeN Cpelbl, I[UIAHUPOBAHHWE IIOCTYIIKOB M OLICHKM HX BO3MOYKHBIX
IOCJICICTBUM JIJII OKPYXKAKOILEN Cpelibl;

8) HeHHOCTH HAYYHOIr 0 MO3HAHUA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MNpPAKTUKH, IOHUMAHHE
MaTeMaTHYeCKOl Haykd Kak cdepbl 4YelIOBEYECKOW EATENbHOCTH, 3TaloB e
pa3BUTHs M 3HAYUMOCTH JUI1 pPa3BUTUS LMBUIW3ALMM, OBJAJCHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOHM KakK CpPEIACTBOM IIO3HAHMS MMUDA,
TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO M HCCIEAOBATEIbCKYO JEATEIBbHOCTD
WUHIUBUYaJbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHBIE NeiHCTBUA

ba3oBrblie 1oruyeckue JeHCTBUS:

BBIBIIATD U XAPAaKTEPU30BATh CYLICCTBEHHBIE IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHUM, OTHOIIEHUH MEXIYy MOHATUSAMH, (OPMYIUPOBATH
OTpe/esIeHHs] OHATHI, YCTaHABIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJacCU(pUKALIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHU S, KPUTEPUH MTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MOpeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NPOTUBOPEUUS
B (haKkTax, NaHHBIX, HAOJMIOJEHUSAX M YTBEPKICHUSX, Mpeajaratb KpUTEpPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOUYECHUM, YMO3AKIIOUEHUH 10 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENIBHO JI0KA3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUM
(IpsiMbIE U OT IPOTUBHOI0), BBICTPAUBATh APT'YMEHTAINIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BbIOMpaTh CIoco0 pemeHus ydyeOHOM 3ajauu (CpaBHUBATb HECKOJIBKO
BapUAHTOB  pEICHMs, BbIOMpaTh  Haubojee MOAXOASAIUMUA C  y4ETOM
CaMOCTOSATENIbHO BbIICTIEHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBarebCKue 1eicTBUA:



UCIIOJIb30BaTh BOIIPOCHl KaK HCCIIEAOBATENbCKANA HHCTPYMEHT I1O3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHaBJIMBaThb MCKOMOE M JaHHOE, (OpMHUPOBATH TUIIOTE3Y, apryMEHTUPOBATh
CBOIO TIO3UIMIO, MHEHHE;

IIPOBOAUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHNE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHUYeCKOro 00ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]1y OOBEKTaMHU, SABJICHUSIMHU, IPOIECCAMU;

CaMOCTOSITENILHO (POpMyNnHUpoBaTh 00OOIIEHUS] W BBIBOJBI MO PE3yJbTaTaM
OPOBEAEHHOTO  HAOJIOJAEHUS, MCCIEAOBaHMUS, OIEHUBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE TMIpollecca, a TakKe BbIABUTATh
IPEINOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH J€PUIUTH MH(DOpMAIIMK, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BONPOC U JJIS PELICHUS 3aauH;

BBIOMpATh MH(OPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMALMIO PA3IUYHBIX BHUJIOB U
dbopM mpeicTaBICHUS;

CTPYKTYpUpPOBaTh MHGOpPMAIUIO, NPEACTaBIATh €€ B pa3iMuHbIX (opMmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OLICHHUBATh HaAEKHOCTh uH(popMauu 1o CaMOCTOSITEJIbHO
c(OPMYIHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

OO0wmenne:

BOCHPUHHUMATh U POPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU U
e sMU  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U TMHUCHMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOAYy pEIIeHHs 3a/layH,
KOMMEHTHUPOBATh MOJY4E€HHBIN pe3yJbTaT;

B X0Jie¢ OOCYXKICHHs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOM TEMBI,
npoOsieMbl, peniaeMoil 3a/layd, BBICKA3bIBaTh UJEH, HAIIEJIEHHbIE Ha IOMCK
pELICHHS], COMOCTABJISTH CBOM CYXACHHS C CYXICHUSMH JPYTUX YYaCTHHUKOB
uanora, oOHapyKMBaTh pa3iMuuMe U CXOJACTBO MO3UIMH, B KOPPEKTHOU ¢dopme
dbopMynHpoOBaTh pa3HOIacus, CBOM BO3PAKCHMUS;

MPEICTAaBIIATh PE3YyJbTaThl PEIICHUS 33a4H, SKCIIEPUMEHTA, HCCIEI0BAHMUS,
IPOEKTa, CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4ETOM 3ajad
MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHH.

PerynsiTuBHbIC YHHBEpPCcaIbHbIEe Y4eOHbIE 1eliCTBUSA

Camoopranuzanus:



COCTaBIIAATH IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIICHUs ¢
y4€TOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(POPMAIIUH.

CaMOKOHTP0J1b, SIMOIMOHAJILHBI MHTEJLJIEKT:

BJIQJICTh  HABBIKAMHM  TO3HABATEIHHOM  peJIeKCMU  KaK  OCO3HAHMUS
COBEPIIIAEMBbIX JCHUCTBUIM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aM CaMOMPOBEPKH, CAMOKOHTPOJSI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYEeCKOM 3a/1a4H;

MPEABUETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJauH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HalJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa 1IeJId U YCIOBUAM, OOBSICHSATH PUYUHBI
JOCTIKEHUS WM HEJIOCTIKCHUS Pe3yJbTaTOB JACATEIHbHOCTH, HAXOAUTh OIINOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MMOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHJIHUBHAYaJbHON
paboOThl TpW pelIeHWH YYEeOHBIX 3a/lay, NPUHUMATh IeJIb COBMECTHOM
NEATeNbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHON pPabOTHI, paclupenensiTh
BUJBI PabOT, JOrOBapUBATHCS, OOCYXIAaTh TMPOLECC M Pe3ynbTar paboThI,
000011aTh MHCHHS HECKOJIBKHMX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» M HHBIE), BBINOJHATH CBOKO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSI C JPYrUMH 4YJE€HAMHU KOMaHbI, OIIEHUBATh
KauyeCTBO CBOETO BKJa/Ja B OOLIWH MPOIYKT MO KpUTEPHUsIM, CPOpPMyTUpPOBaAaHHBIM
y4aCTHUKaMHU B3aUMOJICHCTBUS.

HPEAMETHBIE PE3YJIBTATHI

K xonmy oOydyenus B 10 kjacce oOy4aromuiicss TOJYYUT CIEIYIOIINUE
IpeIMETHBIE PE3YyJbTAThl 1O OTIEJIbHBIM TeMaM paboyell MmporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOTIO aHAIN3a»:

Yucna 1 BHIYMCICHNUS:

CBOOOJHO ONEPUPOBATH TOHATHUSIMH: PAMMOHAIBHOE YHCIO0, OECKOHEUHas
nepuoauveckas ApoOb, TMPOLEHTHI, HUPpPAMOHAIBHOE YHCIO, MHOXECTBa
palMOHAIBHBIX U IEUCTBUTEIIBHBIX YUCEN, MOIYJb ACHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEIICHUsS MPUKIAIHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU,

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHHUS, IPABUIIA OKPYTJIEHUS, IPUKUAKY U
OLICHKY Pe3yJbTaTa BbIYNCIICHUI;



CBOOOJTHO OMEpPUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeseM,
MCITIOJIb30BaTh MOAXOASANIYI0 (POPMY 3aIUCH JIEUCTBUTEIBHBIX YHCEN JIJISl PEIICHUS
IPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX;

CBOOOZHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIICHH;

CBOOOJHO OMEPUPOBATH MOHSATUEM: CTEIIEHD C PAIMOHAIILHBIM MTOKA3aTeIeM;

CBOOOZIHO OMNEPUPOBATH MOHATUSAMHM: JIOTapu(dM YHcCIa, AECATUYHBIE H
HaTypaJibHbIE JIOrapu(Mmbl;

CBOOOJHO OMEpUPOBaATh MOHATUSIMU: CHHYC, KOCUHYC, TAaHI€HC, KOTAHIEHC
YHUCJIOBOT' O apryMEHTA;

OIEpUPOBATh MOHATUSAMHU: APKCUHYC, APKKOCHHYC W apKTAHI€HC YHCIOBOTO
aprymeHra.

YpaBHeHUs1 M HEPaBEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHATHUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS U YPABHEHUS -CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pa3InyHble METOJbl PEIIEHUS PalUOHATBHBIX MU APOOHO-
pPallMOHANIBHBIX yYPAaBHEHHWW, NPUMEHATH METOJ HWHTEPBAJIOB JUIA pPELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: MHOTOWIEH OT OJHOW INEepEeMEHHOM,
MHOTOWIEH € UEIbIMH KO3(pPUUUEHTaMU, KOPHM MHOIOWIEHa, IPUMEHSITh
JIeJICHUE MHOTO4YIEHa Ha MHOI'OYJIEH C OCTAaTKOM, TeopeMy besy u reopemy Buera
JUISL PELLICHUS 3a]1a4;

CBOOOJTHO OMEPUPOBATH TMOHSATHUAMU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENb MaTpHUIbl 2 X 2 M €ro IEOMETPUYECKUI CMBICI,
UCIIOJIb30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 Jid BBIYUCICHUS €r0 3HAYCHWS,
OPUMEHATh ONPENECINUTENN JJIA PEIIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHMIA,
MOJENUPOBATH PEAIbHbIE CUTYAllMH C ITOMOIIBIO CHCTEMBI JIMHENHBIX YPABHEHHU,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINM C IIOMOIIBIO MAaTpULl U OIpEACIIUTENEH,
HMHTEPIIPETUPOBATH MOTYyYEHHBIA PE3YJIbTAT;

UCIOJb30BaTh CBOICTBA JEHUCTBUI € KOPHSAMM MJii IpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMsI UNCIOBBIX BBIPAXKEHUH, COIEpKAIIUX CTEIIEHU C
PalMOHAIILHBIM ITOKA3aTelIEM;

UCII0JIb30BaTh CBOICTBa aorapugmoB IS npeoOpa3oBaHUs
70rapupMUYECKUX BbIPAKEHUM;

CBOOOJHO OINEpPUPOBaTh MOHATUSIMU: HPPAIMOHAIBHBIE, IMOKa3aTelbHbIE U
norapupmMudecKkue ypaBHEHHs, HAXOIAUTh UX PEUICHHSI C IIOMOIIBI0 PAaBHOCUIIbHBIX
IIEPEXO0I0B UJIN OCYILECTBIISS IIPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHe (HopMybl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHI;

CBOOOJHO ONEpUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHTYAaIlMHM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIN C UCIIOJIb30BaHUEM ammapaTa ajireOpbl.

DyHKUUH U rpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHusl (PyHKIUH,
B3aUMHO oOOpaTHble (YHKIMH, KOMMOO3UIMUS GYHKUUH, Tpapuk QyHKIMH,
BBINOJIHATD 3JIEMEHTapHbIE peoOpa3oBaHusl IpauKoB (yHKIIHII;

CBOOOJHO ONEPHUPOBATHh MOHATUSMU: OOJACTh OMPEIEICHUS U MHOXKECTBO
3HaYeHU PYHKUNHU, HYIH (PYHKLINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHBIE M HEYETHBIE (QYHKIUH,
nepuoanyeckue QyHKIUHU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOOJbllleeé W HAUMEHbIIEe 3HauyeHUe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJITHO ONEPUPOBATh MOHATUSAMU: CTENEHHas! QYHKLIMS C HATypajbHbIM U
[ENbIM TOKa3aTeneM, rpauk CTeneHHOW (DYHKIMM C HATypadbHBIM U LEIBIM
nokasaresyieM, rpauk KopHsS N-0il cTeneHdu Kak (YHKIMUA OOpaTHOW CTENEeHU C
HaTypaJbHBIM TTOKa3aTelIeM;

ONEepUpOBATh TOHATUSAMHU: JHHEWHAs, KBaJpaTHUHas WU JIPOOHO-IMHEWHas
(YHKIIMH, BBITIOTHATH 3JIEMEHTApPHOE UCCIIE0OBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOHO OMEpUPOBATh TOHATHUSMHM: IOKa3aTelbHAs W JorapupmMuiecKas
GyHKIIMKA, WX CBOMCTBA M TpaduKH, HCHOIH30BAaTh MX Tpauku IJisi perIeHUs
YPAaBHEHUN;

CBOOOJHO OINEpPUPOBATh IMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTD,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCHONb30BaTh TIpaduku (YHKIUM Ui MCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpPU PEIICHUHU 3a7ad U3 JPYTUX Y4E€OHBIX MPEIMETOB U PeallbHOM
’KU3HU, BbIpaKkaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY BEIUUYNHAMU;

Havana matemaTu4eckoro aHajausa:

CBOOOJHO OTEpPUPOBATH MOHATHUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yOBIBarOIIasi FEOMETPUUECKas MPOrpeccusi, JTMHEUHbIN U
AKCIIOHEHIIMATIBHBIA POCT, (POPMYJia CIOXKHBIX MPOILIEHTOB, UMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh HPOTPECCUM JJIsl PELICHHUS peajbHBIX 3a7ad MPHUKIaJIHOTO
XapaxkTepa;



CBOOOJTHO ONEPHUPOBATH MOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHHsI
IIOCJIEIOBATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMSI MAaT€MaTHYECKOro AaHAIM3a Kak aHaluMusa
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATUSMHU: HENpepbIBHbIE (YHKIUU, TOUKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI I'paduka GyHKINY;

CBOOOZHO ONEpPUPOBATH MOHATHEM: (YHKIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
OPUMEHATh CBOMCTBA HENMPEPBIBHBIX (DYHKLMNA [T pelieHus 3ajay;

CBOOOZIHO ONEpUpPOBATh TMOHATUAMM: TIEpBasi W BTOpas MPOU3BOAHBIC
dbyHKIIMY, KacaTenbHas K rpaduky GHyHKIINH,

BBIYKCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOIO ¥ KOMIIO3HUIIMU
IBYX (PYHKIIMH, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUA U (PU3UYECKHIl CMBICT MPOU3BOJHOWU IS
peILIeHUs 3aaay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  IMOHATHSAMHU:  MHOXKECTBO,  OINEpallMM  HaJ
MHO>KECTBAMU;

HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIis1 ONUCAHUS pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 337a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOJIHO OMNEPHUPOBATH IMOHATUSIMH: OIPEAENIEHUE, TeopemMa, ypaBHEHHUE-
CJIEZICTBHE, CBOWCTBO MAaTeMaTHYECKOI0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiyacce oOy4aromuiicss TOJYYHUT CIEIYIOIINUE
OpeIMETHBIE Pe3ybTaThl MO OTAEJIbHBIM TeMaM paboueil MmporpaMMbl yueOHOTro
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUSA:

CBOOOJHO OINEpUPOBaTh MOHATUSIMHU: HATypaJlbHOE H 1EJI0€ YHCIIO,
MHO>KECTBA HAaTypajbHBbIX M LEJIBIX YMCEJ, HUCIOIb30BaTh NPU3HAKUA JIEIUMOCTH
uensix yucen, HOJ[ u HOK HarypaiibHbIX yucen Ui pelieHus 3aaa4d, IpUMEHSITh
anroput™ EBkinnna;

CBOOOJHO OMEpUPOBATH TMOHATHEM OCTaTKa IO MOIYIIO, 3alHChIBaTh
HaTypaJbHBIC YNCIA B PA3JINYHBIX ITO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpandeckorl u
TPUTOHOMETPUYECKON (opMe, BBIIOIHATH apu(PMETUYECKUE ONEpaluu C HUMHU U
M300pakaTh Ha KOOPJAUHATHOMN TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATh MOHATUSMHU: HpPpAlMOHAIBHBIC, TOKa3aTeNbHbIE U
jgorapu(pMUYECKue HEpaBEHCTBA, HAXOAUTh WX pEHIeHUus C  [OMOMIbIO
PaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpHEW TMpU pEUIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHMUS;

CBOOOZHO OIEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOXonumble  (OpMyNnbl Uil  pPEHIeHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, HPPAL[MOHANBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB;

pemarb palyoOHaJbHEIE, VppaLMOHAJIBHBIE, IIOKA3aTEeIIbHBIE,
gorapumMuyeckue W TPUTOHOMETPUUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
cozepKalme MOAYJIHA U IapaMeTPhL;

MPUMEHSTH Tpaduueckre MEeTO/bl JJi PElIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJICIMPOBAaTh pEalbHbIE CUTyallUM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMBI IIO YCIOBHUIO 3a/ayH,
MCCJEI0OBAaTh IOCTPOECHHBIE MOJIETM C MCIOJB30BaHUEM ammapaTta ajireOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUU U rpaduKu:

CTPOUTh TpaduKH KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJICIOBAHUS U CBONCTB KOMITO3UIIMH JIBYX (DYHKITHIA;

CTPOUTh TE€OMETpUYECKMe 00pa3bl ypaBHEHUHW W  HEPABEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOZIHO  ONEPUPOBATH MOHATUSMHU: TpaQUKA  TPUTOHOMETPUYECKHUX
ynKumi;

OPUMEHATh (YHKIUU JJI1 MOJEIMPOBAHUA U HCCICNOBaHHS peabHBIX
IIPOLIECCOB.

Havasa MaTeMaTH4eCKOro aHAJIM3A:

MCIIOJIb30BaTh NMPOU3BOAHYIO JUIsl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HaHOOJbIlIEe U HAUMEHbIIIEe 3HaYeHN ()YHKLIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIIOb30BaTh MPOM3BOAHYIO JUIA HAXOXKICHUS HAWIy4dIIEro pElIeHUs B
OPUKJIAIHBIX, B TOM YHCIE COLMAJIBHO-3KOHOMUYECKHX, 3ajadax, Juisd
OIpeNieJICHUs] CKOPOCTM W YCKOpPEHHs IHpollecca, 3aJaHHOro (GopMysaod WM
rpadukom;



CBOOOJHO  OMEpPUPOBATH TMOHATHUSMHU: TEPBOOOpaszHas, OMpeIeIEHHBIHI
MHTErpajl, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUIA M BBIYUCIATH
uHTerpani no ¢popmyne Herorona-Jleitonua,

HaXOJUTh TJIOUIAIH TUIOCKUX PUTYP U OOBEMBI TEJ C OMOIIbIO HHTErpaa;

MMETh IPEACTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUU Ha INPUMEPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPAaBHEHU;

pemars NpUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOIO M
(u3nyecKoro xapakrepa, CpeCTBaMH MaTeMaTHYECKOro aHaIN3a.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KITACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpOrpamMmMbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
MHO0K€eCTBO JE€HCTBUTENIbHBIX YHCET.
1 MHorousiensl. PannoHabHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JIMHEMHBIX
YpaBHEHHI
5 Oynkuuu U rpaduku. CreneHHast QyHKIUS C 12 1
LETbIM [TOKa3aTesIeM
3 ApudmeTnueckuit KOpeHb N-0if CTENEHU. 15 1
WppanmonanbHbie ypaBHEHUS
4 [TokazarenpHas Qynkius. [lokazaTenbHbIe 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIIHS. 18 1
Jlorapudmuyeckue ypaBHEHHUS
6 Tpuronomerpuueckue BbIpaKEHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTeabHOCTH U IPOTPECCHHU 10
8 HenpepsiBubie ¢pyuxiuu. [Ipoussonnas 20 1
9 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KITACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
No HaunMeHoBaHue pa3iei0B U TeM (uudposbie)
n/n NpOrpamMMbl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTeJibHbIe
padoThI padoThI pecypes
1 UccnenoBanue GyHKIUN € TOMOIIBIO 99 1
MIPOU3BOTHOMN
2 [TepBooOpa3Has U UHTETpal 12 1
3 I'paduku TpuroHomeTpuyecKux GyHKIUH. 14 1
Tpuronomerprueckue HepaBeHCTBA
4 HppanmonanbHble, TOKa3aTelbHbIE U 24 1
Jorapu(pMUYEcKre HEpPaBEHCTBA
5 Kommuiekcuble uncia 10 1
6 HartypanbHble u 1enble yncna 10 1
CucremMbl palMOHAJIBHBIX, HPPAITUOHAIBHBIX
7 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX 12 1
YPaBHEHUI
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0







ITOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne flll’.y‘leHl/lﬂ sﬁl?al;OBaTeﬂbele
padoThI padoThI pecypent
1 MHOXecTBO, Onepaluy HaJ MHOKECTBAMHU 1
M UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpumeHenne TeoOpeTHKO-MHOKECTBEHHOT O 1
amnmapata JiIsl pelieHus 3a1a4
Pannonanphbie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC APOOH, ITPOICHTHI, 1
OCCKOHEUHBIC TIEPHOINYECKUE TPOOH
Panmonaneabie uncina. OOBIKHOBEHHEIE U
5 JeCSITUYHBIE APOOU, TPOIIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUIECKUE TPOOH
5 [Ipumenenue apobeit ¥ MPOIEHTOB AJIs 1
pELIeHHs TPUKIIAHBIX 3a0a4
7 [Ipumenenune apoOeit ¥ MPOIEHTOB IS 1
peuIeHust MPUKIaAHbIX 3a1a4
8 JleficTBUTEIbHEIC YK CiIa. ParinoHaIbHEIC U 1
WppalroHaJIbHBIE YUCTIA
9 ApudmMeTnueckue oreparuu ¢ 1
JEeHCTBUTEILHBIMHU YU CIIAMU
10 Monynb 1eCTBUTEIBHOIO YNCIIA U €70 1
CBOICTBa




11

[TpuOmxEHHBIC BRIUMCIICHUS, TTPaBUIa
OKpYTJICHUS, MPUKUJKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE€ METOJIBI PEIICHUS IEJIBIX 1
JIpOOHO-pallMOHANIBHBIX YPAaBHEHHUH U
HEPaBEHCTB

13

OCHOBHBIC METO/IbI PEIICHHUS IENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH U
HEpaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIENbIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

15

MHorousieHbl OT OJJHOW NEPEMEHHOM.
JleneHne MHOro4jieHa Ha MHOTOYJICH C
octatkoM. Teopema besy

16

MHoOro4JIeHbI ¢ eabIMU KO3 PUIIueHTamMu.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHUI

18

Pemenue cucrem NMMHENMHBIX ypaBHEHHM

19

Marpuna cucTeMbl TMHEWHBIX YPABHEHUN.
OnpenenuTens MaTpULbl 2X2, €ro
r€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYKCIIEHUE €r0 3HAUECHUS

20

Onpenenurens MaTpULbl 2X2, €ro
r€OMETPUYECKUNA CMBICI U CBOMCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

21

[Ipumenenue onpenenuTelts s PeleHUs
CUCTEMBI JINHEUHBIX YPABHEHUN




22

Pemenue npukiaagHbIX 3a7a4 ¢ IOMOLIBIO
CHCTEMBI JIMHEUHBIX YPABHEHUI

23

Pemenune npukiaaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

24

Kontponbshas pabota: "PanmonanbHeie
ypaBHEHHUs M HepaBeHCTBA. CrucTeMbl
JIMHENHBIX ypaBHEHUN"

25

@yHKLHUSA, CIIOCOOBI 3aAaHUSI PYHKLIUU.
B3aumno o6patHbie pyHkunu. Komnosumus
byHKIIUN

26

I'paduk pyHKIIMH. DIIeMEHTapHBIE
npeoOpa3oBaHus rpaduKoB GyHKITHI

27

O6umacth onpeneneHus U MHOKECTBO
3HaueHui Gpynkuuu. Hymu pyHkuumn.
[IpomMexxyTKH 3HAaK MMOCTOSIHCTBA

28

YérHbie u HEUETHBIE (DYHKIINU.
[lepuonnueckue ¢pynkuuu. [IpomexxyTkn
MOHOTOHHOCTHU ()YHKIIHH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubonbiiee 1 HanMeHblIEE 3HAUEHUE
(YHKIMM HA TPOMEXYTKE

30

JluHelHas1, KBaJpaTHYHAS U IPOOHO-
nuHeiHas QyHKIUu

31

DJIeMEHTapHOE UCCIIEA0BaHUE U
[IOCTPOEHUE TPaPUKOB ATUX (PYHKIIHHI

32

DJIeMEHTapHOE HCCJIeA0BaHUE U
MOCTPOEHUE TPAPUKOB ATUX (DYHKITHIA

33

CreneHb ¢ IeabIM IoKa3aTeneM. buHoM




HrroTona

CreneHp ¢ IEIbIM IOoKa3aTeneM. bruHom

34 HeroToHa
CreneHHast yHKIHS ¢ HATYPaJIbHBIM U

35 LIeNbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponbnas pabora: "Crenennas
¢yukuus. E€ coiictBa u rpauk”

37 ApupmeTnueckuii KOpeHb HaTypaabHON
CTEIIEHHU U €r0 CBOMCTBA

38 ApudmeTnueckuil KOpeHb HaTypaabHOI
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3zoBaHMsI UM CITOBBIX BEIPAKCHHH,
COZEPXKAIIMX CTENIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COZIEpKaIIMX CTEIEHNU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHU,
COZIEpXKAIlUX CTENEHU U KOPHU
Hppanuonanbasie ypaBHeHUs. OCHOBHBIE

42 METOABI PELIEHUS UPPALMOHATIBHBIX
YPaBHEHUI
Hppanuonanbaslie ypaBHeHUs. OCHOBHBIE

43 METOABI PELIEHUS UPPALIMOHATIBHBIX
ypaBHEHUM
WppannonansHbie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIIEHUS NPPalMOHATIBHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE TTEPEXO/ABI B PEILICHUHT




HMpPALMOHAJIBHBIX YPAaBHEHU I

PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

46 HppalMOHANBHBIX YpaBHEHUH

47 PaBHOCHITEHBIE TIEPEXO/IBI B PEIICHUH
WppallMOHAJILHBIX YpaBHEHUH

48 PaBHOCUITBHBIE TIEPEXO/IBI B PEIICHUN
HppallMOHANIBHBIX YpaBHEHUH
CaoticTBa 1 rpaduK KOpHS N-OH CTENEeHU

49 KaK QyHKIIUU OOpaTHOM CTEIEeHH C
HaTypajbHbIM I10KA3aTEIEM
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHu

50 KakK (yHKIIMH OOPAaTHON CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM
Kontponbshas pabota: "CpoiicTBa 1 rpaduk

ol KOpHs N-0i1 crenenu. MppaunonansHbie
ypaBHEeHHS"

59 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM U
e€ cBoiicTBa

53 CrerieHb ¢ paliMoOHAJIBHBIM MTOKa3aTeJIeM U
e€ cBOMCTBA

54 CrerieHb ¢ pallMOHAJIBHBIM MTOKa3aTEIEM U
€€ CBOMCTBa

55 [TokaszatenbHas GyHKIUs, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUN IS
pelIeHNs] ypaBHEHHM

57 Hcnonp3oBanue rpaduka GyHKIUN IS

pelIeHNs ypaBHEHUM




[Toka3arenbublie ypaBHeHUs1. OCHOBHBIE

58 METO/Ibl PEIIEHUS TOKa3aTeNbHbIX 1
YpaBHEHHI
oKazarelibHble ypaBHeHHs. OCHOBHbBIE
IT y O
59 METO/Ibl PEIIEHHUSI TOKA3aTEIbHBIX 1
YPaBHEHUI
oKazaTellbHbIe ypaBHeHH. OCHOBHBIC
IT yp O
60 METO/BI PEIIeHUs MOKa3aTeNbHbIX 1
ypaBHEHUM
61 Kontponbhas pabora: "Iloka3atenbHas 1
¢yukuus. [lokazarenbHbie ypaBHeHuUs"
62 Jlorapudm umcna. ColicTBa Jiorapudma 1
63 Jlorapu¢wm uncna. CoiicTBa Jorapudma 1
orapudm yucna. CBoiicTa Jorapudma
64 JI C 1
ECSATUYHBIC U HATypaJbHbIC JIOTapu (PMbI
65 Ty 1
€CSATUYHBIC U HATYpaJlbHbIEC JTOTapu MBI
66 Ty 1
67 [IpeoGpa3zoBaHue BRIpaKECHHH, COIAEPIKAIINX 1
sorapu (™Mbl

68 [IpeobpazoBanue BeIpaKeHUH, COAEpHKALIUX 1
norapu (Mol

69 [IpeobpazoBanue BeIpaKeHUN, COIEpHKALIIX 1
aorapu(Mel

70 Jlorapudmuyeckas GyHKIMS, €€ CBOICTBA U 1
rpaduk

71 Jlorapupmuyeckas pyHKIMs, €€ CBOICTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIUN IS 1

peLIeHNs ypaBHEHUM




Hcnonb3oBanue rpaduka GyHKIMHT IS

3 peLIeHNs] ypaBHEHUI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbIE

74 METOJIbI PEIIeHUS JOrapu (PMUIECKIX
YPaBHEHHI
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

75 METO/Ibl PeIIeHus Jorapru(PMUIECKUX
ypaBHEHUM
Jlorapupmuueckue ypaBHeHusl. OCHOBHbIE

76 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX
YPaBHEHHI

77 PaBHOCHIIBHBIE TIEPEXOAbI B PEIICHUN
jorapu()MUUYECKUX YpaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLIEHUN
Jorapu(pMUYECKUX YpaBHEHHM

79 Kontponenas pabota: "Jlorapupmudeckas
¢bynkuus. Jlorapupmuueckue ypaBHeHUS "

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOT'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YHCIOBOrO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOI'O apryMeHTa

83 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa
Tpuronomerpuueckast OKpy>KHOCTb,

84 oIpeniesIeHe TPUTOHOMETPHUECKUX

(YHKIMI YU CIOBOTO apryMeHTa




Tpuronomerpudeckast OKpy>KHOCTb,

85 OTIpEIEICHNE TPUTOHOMETPHUIECKUX 1
(YHKIMI YU CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 [TpeoGpa3oBaHUe TPUTOHOMETPHUECKIX 1
BBIpaKEHUI

01 ITpeoGpa3oBaHue TPUTOHOMETPUUECKHX 1
BBIPAKEHU N

92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIpa)KECHHIA

93 ITpeoGpa3oBaHuEe TPUTOHOMETPHUUECKHX 1
BBIPAXKEHU

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenne TpuroHOMETpUYECKUX yPaBHEHUN 1

96 Penrenne TpUroHOMeTPUYECKUX YPaBHEHUIA 1

97 Pemenne TpuroHOMETpUYECKUX ypPaBHEHUN 1

98 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemrenne TpUroHOMeTpUYECKUX YPaBHEHHI 1

100 Pemenue TpuroHoMeTpUYECKUX ypaBHEHU I 1
KonTtponbsHas pabora:

101 "TpUrOHOMETPUY ECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE YpaBHEHUA"

102 [TocnenoBatenbHOCTH, CTOCOOBI 3aTaHUS 1

nocjienoBaTelbHOCTeEN. MeTon




MaTeMaTHYeCKON MHAYKIIUU

MoHOTOHHEIE U OIrpaHUYCHHBIC

103 rocjeaoBaTenbHoCTU. VIcTOpus aHamm3a
0OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 ['eomerpuueckast mporpeccust

106 beckoneuHo yObIBaroias reoMeTpruieckas
nporpeccus

107 Cymma 6eckoHeuHO yObIBaroIen
reOMETPUYECKON TPOrPECCUH

108 JIMHENHBIN U 3KCHOHEHITUAIIBHBIN POCT.
Yucno e. DopMyia CIOKHBIX MPOIIEHTOB

109 JIuHEelHbIN U 3KCITOH CHIIMAIbHBIN POCT.
Uucno e. Dopmyia CIOKHBIX TPOLIEHTOB

110 Hcnonb3oBaHue Nporpeccuu AJis pereHus
peanbHBIX 3a7]a4 MPUKIATHOTO XapaKTepa

111 KonTponsHas pabora:
"[TocnenoBaTenbHOCTH U porpeccun”

112 HenpepsiBHbIE pyHKIIMM U UX CBOICTBa

113 Touka pa3pbiBa. ACUMIITOTHI rpaUKOB
GbyHKIUH

114 CpoiicTBa pyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTon UHTEpBAJIOB AJIs PELLIEHUS

HEpPaBEHCTB




MeToa UHTEPBAIIOB JJIs1 PEIIEHUS

117
HEpaBEHCTB

118 MeTo MHTEPBAJIOB AJISl PEIICHUS
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKUMIA 11 pelieHus 3aaad

120 IIpumeHeHne CBOMCTB HENPEPbIBHBIX
GYHKIHIA 11 pelIeHus 3a1aq

121 [TepBas 1 BTOpas Mpou3BOIHbIC QYHKIIUN

199 Onpenenenue, reOMETPUYECKHI CMBICT
MPOU3BOTHOU

123 Omnpenenenue, GU3NIECKUI CMBICI
MPOU3BOIHOMN

124 VYpaBHeHUE KacaTeIbHOI K Tpaduky
byHKIIUN

195 YpaBHEHUE KacaTeIbHOI K TpaduKy
byHKIIH

126 [IponzBoaHbIE 2JIEMEHTAPHBIX (QYHKIUI

127 IIponsBoaHbie 31eMEeHTAPHBIX (HYHKIUH

y

128 [Ipon3BogHast CyMMBI, TPOU3BEIECHUS,
YaCTHOTO U KOMIO3UIIUU (PYHKIIHI

129 [IponsBoaHast CyMMBI, IPOU3BEEHUS,
YaCTHOTO U KOMIO3UIIUU (PYHKIIHIA

130 [IponzBoaHast CyMMBI, IPOU3BEEHUS,
YaCTHOTO M KOMITO3UIIUHU (yHKITHIH

131 Kontponsnas padora: "IIpouszBognas"

132 [ToBTOpEHue, 0600IIeHNE, CUCTEeMATH3AIUS




3HaHui: "YpaBHeHusa"
133 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkuun"
134 Wtorosas koHTpoJbHas paboTa
135 HToroBast KOHTposIbHAs paboTa 1 1
136 HOBTOE)CHI/IG, 000011IeHNE, CUCTEMATH3AIIHS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

IIpumenenue npou3BOIHOMN K
UCCIIE0BAaHNIO (PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHue MpoU3BOAHON K
UCclieIoBaHUI0 QyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenue nponu3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHeHne nponu3BOIHON K
uccienoBaHui0 GyHKIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenue npou3BOIHOMN K
UCCIIE0BaHNIO (PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
UCClIeIOBaHUI0 (PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HanOOIBIIETO U

HaVMEHBIIEro 3Ha4€HUsI HENPEPhIBHON

(GyHKIIMM HA OTpe3Ke

Haxoxnenrne HanboAbIIETO U




HAUMEHBIIIEr0 3HAYEHHUS HEeNPEPHIBHON
(GyHKIMU HA OTpe3Ke

Haxoxnenne HanOoMbIIErO U
HaWMEHBIIIEr0 3HAYCHUSI HETIPEPhIBHOU
GyHKIIMK HA OTpE3Ke

10

Haxoxnenue HanuOoIbIIero u
HaWMEHBIIIErO 3HAYCHUSI HETPEPHIBHOU
(byHKIMM HA OTpe3Ke

11

Haxoxnenne HanOOIBIIETO U
HAaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHON
(GYHKIMU Ha OTpE3Ke

12

Haxoxmenue HanOobIIero u
HAMMEHBIIIETO 3HAYCHHSI HEPEPhIBHON
(YHKIIMU HA OTPE3Ke

13

IIpumenenne nponu3BOIHOMN AJIs
HAXOXKJIEHUS HAMJTYYLIero pelieHus B
MPUKIIATHBIX 3a/1a4aX

14

[IpuMeHeHu e MPOU3BOIHOM I
HaXO0KJICHUSI HAWJTYYIIIEro peleHus B
MPUKJIAJIHBIX 3aJladyax

15

[IpuMeHeHu e MPOU3BOIHOM I
ONPENEIIEHUS] CKOPOCTU U YCKOPEHHUS
mpoiecca, 3aJJaHHOro (HOpMyJI0i Hin
rpa¢pukom

16

[TpumeHeHre NPOU3BOAHOM JJIs
OIPEJEIEHHS] CKOPOCTU U YCKOPEHUS
nporiecca, 3aganHoro Gpopmyoi wim
rpadukom




17 Kommosumus GyHKIuii

18 Komnosuuus Gpynkuumit

19 Kommosumus GyHKIni

20 ['eomerpuyeckue 00pas3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 ['eomerpuyeckue 00Opa3bl ypaBHEHUH Ha
KOOPJMHATHOM TUIOCKOCTH

99 KonrponpHas pabota: "Mccnegoanue
(YHKLIMN ¢ TOMOIIBIO IPOU3BOIHOMN"

93 [TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO
nepBoo0pa3HBIX

24 [TepBooOpa3HbIe IeMEHTAPHBIX (PYHKITUH.
[TpaBuia HaXOXKACHUS TIEPBOOOPAZHBIX

o5 [TepBooOpa3HbIe AIEMEHTAPHBIX (YHKIHUH.
[TpaBua HaX 0K IEHUS TIEPBOOOPAZHBIX

26 WHuterpan. I'eomeTpru4ecKuil CMbICI
UHTEerpasa

97 Beruucnienne onpenenéHHOro HHTEr pajia
o popmyne Hotorona-JleOnumna

98 Brruncnenue onpenenéHHOro HHTerpaia
o popmyne Herorona-JIeliOHuIa

29 [TpumeHeHne HHTEerpaia JUisl HaX 03K CHHS
IUIOIIAeH TIIOCKUX GUryp

30 [TpumeHeHne HHTEerpaia JUisl HaX 03K CHHS
00BHEMOB r€OMETPUUECKUX Tl

31 [Tpumeps! pemienuit nudepeHImanbHbIX

YpaBHEHUI




[Tpumepsl perreHuit 1udhepeHInanbHBIX

32 .
ypaBHEHU I
MaremaTndeckoe MOACIUPOBaHHE

33 peaNbHBIX MPOI[ECCOB C TOMOIIBIO
muddepeHInaIbHbBIX YPaBHEHHHA

34 Kontponbhas padora: "[lepBooOpasHas u
uHTEerpan”

35 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBa U rpaduku

36 Tpuronomerpudeckre QyHKINU, UX
CBOIiCTBa U rpaduKu

37 Tpuronomerpuueckue QyHKIHH, UX
CBO¥CTBa U rpaduku

38 Tpuronomerpudeckre QyHKINU, UX
CBOIiCcTBa U TpaduKu

39 TpuroHomerpuueckue QyHKIHH, UX
CBO¥iCcTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C [1OMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHMH C IIOMOLIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOH OKPYKHOCTHU

43 OT160p KOpHEH TPUTOHOMETPUUECKUX

YPaBHEHHI C TOMOIIbIO




TPUTOHOMETPUYECKON OKPYKHOCTU

Pemenue TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Perienne TpuroHOMeTpUYECKUX
HEpaBEHCTB

46 Pemenue TpuroHoMeTpuIECKUX
HEpaBEHCTB

47 Pemienre TpUroHOMeTpUYECKUX
HEpaBEHCTB
Konrponpnas pabora: "I'padpuku

48 TPUTOHOMETPUUYECKUX (PYHKIIHH.
Tpuronomerpruyeckue HepaBeHcTBa"

49 OCHOBHBIE METOABI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHbIE METOBI PELICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/Ibl PEIICHUS
[I0Ka3aTeNIbHbIX HEPABEHCTB

53 OCHOBHbIE METO/BI PELICHUS
Jorapu(pMUYECKUX HEPABEHCTB

54 OCHOBHbIE METO/BI PELICHUS
norapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMUYECKUX HEPaBEHCTB

56 OCHOBHBIE METOBI PELICHHS

norapu(MUYECKUX HEPABEHCTB




OcHOBHEBIE MCTO/IbI PCIICHUS

> UppalMOHAILHBIX HEPaBEHCTB
58 OCHOBHBIE METO/IbI pEIICHUS
UpPpaLMOHAJILHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHAIbHBIX HEPaBEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MPpaLMOHAJILHBIX HEPaBEHCTB
61 ['paduueckrie METONIbI peleHus
UppaloOHATIbHBIX YPaBHEHUN
62 ['paduaeckre MeTOABI perIeHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
63 I'padmueckue MeTO bl peIeHus
MOKa3aTeIbHBIX YPABHEHU N
64 ['padmaeckre METOABI perIeHHs
MOKa3aTeIbHBIX HEPABECHCTB
65 I'papuueckue MeTobl peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 ['paduueckrie METONIbI peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 ['paduaeckre MeTOabI perieHHs
Jorapu(pMUYECKUX HEPaBEHCTB
['paduaeckre MeToab!l pereHus
68 MOKa3aTeJIbHbIX U JIOrapu(pMUUYECKUX
YpaBHEHHI
['paduueckrie METONIBI peleHus
69 MOKA3aTENbHBIX U JIOTapH(PMUIECKIX

YpaBHEHUI




70

I'padmueckue MeTO bl peIeHus
MOKA3aTeNIBHBIX U JIOrapr (hMUICCKIX
HEPaBCHCTB

71

I'padmueckue MeTO b peIIeHUs
MOKA3aTeNbHBIX U JIOTapH (PMHUUSCKHX
HEPaBECHCTB

72

KontponeHas padota: "UppanuoHaiabHbIe,
II0Ka3aTeNbHbIe U JlorapudmMuieckue
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpanyeckas v
TpUTOHOMeETpUuYecKas GOpMBbl 3alKcu
KOMIUIEKCHOT'O YHClIa

74

KomriekcHble yncia. Anredpandeckas u
TpUTOHOMeETpUYecKas GOpPMBbI 3amKCh
KOMIIJIEKCHOI'O YK CIIa

75

ApudmeTrueckre orneparuu ¢
KOMIIJICKCHBIMH YHCJIaMH

76

ApudmeTnueckue orneparuu ¢
KOMILIEKCHBIMU YHCIaMH

77

N300parkeHne KOMIUIEKCHBIX YK CEN Ha
KOOPIMHATHOM MJIOCKOCTH

78

I/I3o6pa>KeH1/Ie KOMINICKCHBIX YHMCCJI Ha
KOOpﬂHHaTHOﬁ IIIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILIEKCHOT'O YKclia

80

®dopmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOTO Ynciia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX UM CCJI IJIA




penieHus: GU3NYECKUX U TEOMETPUIECKUX
3a1a4

KonrtponsHas padora: "KomrmiekcHbie

82 |
qrcna

83 HatypanpHble 1 1ienble yncia

84 HatypansHble 1 11enble uncia

85 [TpuMeHeHue MPU3HAKOB JEITUMOCTH
EJIBIX YHCeT

86 [TpuMeHeHue TPU3HAKOB JEIUMOCTH
IEJTBIX YHCETT

87 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMeHeHue MPU3HAKOB JESITUMOCTH
uenbix yucen: HOJl u HOK

89 [TpuMeHeHue MPU3HAKOB JEeIUMOCTH
IENIBIX YHCEN: OCTATKU MO0 MOIYJIIO

90 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
LEJIBIX YHCEeJ: OCTATKU MO0 MOAYJIIO
[TpuMeHeHue TPU3HAKOB JEIUMOCTH

91 ENTBIX YHCeN: alropuT™ EBximna s
peleHus 3a1a4 B IeNNbIX YUCIIaX

92 KonTtponbsnas pabora: "Teopus mensix
gucesn"
Cucrema U COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEZICTBUS

94 CucremMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHUIBLHBIE CHCTEMBI B CHCTEMEI-




CIICICTBUS

95 OcHOBHEIE METOJAbI pCHICHUA CUCTEM U

COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHUI

OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
96 COBOKYITHOCTEH MppaliioHaIbHBIX
YpaBHEHHUI

OCHOBHBIE METO/BI PELIECHHS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
98 COBOKYIHOCTEMN MOKa3aTeIbHbIX
YpaBHEHHUI

OcCHOBHEIE METOJbI PCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHI

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
100 COBOKYITHOCTEH JIOrapu(pMUUECKUX
YpaBHEHUI

[TpuMeHeHue CUCTEM K PEIIEHHUI0
MaTeMaTUYECKUX 3a/1a4 U1 3a/a4 U3

101 pa3InyHbIX o0sacTell HAYKU U peabHOU
JKU3HU, MHTEPIIpeTaIHs OTYYEHHbIX
pe3yabTaToB

[IprumeHeHuEe CUCTEM K PEIIEHUIO
MaTeMaTUYECKUX 3a/1a4 | 3a/1a4 U3

102 pa3IMYHBIX 00J1aCTEH HAYKU M pealibHOM
JKU3HU, HHTEPIIPETAIHS MOTYICHHBIX
pe3yIbTaToB




[TpuMeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a7a4 U3

103 pa3IUYHBIX oOsacTeil HAyKU U peaJbHOU
KU3HU, HHTEPIIPETAIHS TOTYICHHBIX
pe3yIbTaToB
KontponbsHas pabora: "Cucremsl

104 paIrOHANTBHBIX, UPPAIIHIOHATBHBIX
MOKa3aTeNbHBIX U JIOTapH(MUIECKUX
ypaBHeHUI"

105 PannonanpHbIe ypaBHEHUS C TapaMeTpaMH

106 PanmonanbHble HEpaBEHCTBA C
napameTpaMu

107 PanmonanbpHbIE CHCTEMBI ¢ TapaMeTpaMu

108 HppannonanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmoHanbHbIe CHCTEMBI C
napaMeTpaMu

110 [Toka3zarebpHbIC ypaBHEHHS, HEPAaBEHCTBA C
napameTpaMu

111 [Toka3aTenbHBIC CUCTEMBI C ITapaMeTpamMu

112 Jlorapupmuyeckue ypaBHeHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 JlorapudmMuyeckne CUCTEMBI C
napaMeTpaMu

114 TpuroHomerpudeckue ypaBHEHUS C
napameTpaMu

115 TpuroHomerprueckue HepaBeHCTBA C

napaMeTpaMu




116

TpUroHOMETPUYECKIE CUCTEMBI C
napaMerpaMu

117

ITocTpoenue u uccienoBaHue
MaTEMaTUUYECKUX MOZEIIEN peaabHbIX
CUTYaLMi1 C IOMOLIbI YPABHEHUH C
napaMeTpaMu

118

[TocTpoenue u ncciaenoBaHue
MaTeMaTUYECKUX MOelel peabHbIX
CUTYaIU# C MIOMOILBIO CUCTEM YPaBHEHHIA
C mapameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIIel peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YpaBHEHUI
C mapaMeTpaMu

120

KonTponbHas padora: "3amauu ¢
napameTpamu"

121

[ToBTOpeHue, 0600IICHNME,
cucTeMaTtu3anus 3HaHui: "YpaBHeHUs"

122

[ToBTOpeHue, 0600IICHKE,
cucteMaTu3aius 3HaHui: "Y paBHeHusA"

123

[ToBTOpenue, 0000IICHNE,
CHUCTEMaTU3alMs 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHEHU"

124

[ToBTOpeHue, 0000IICHHE,
cuctemaTu3ainus 3Hanui: "HepaBencrsa"

125

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanui: "HepaBencrsa"

126

[ToBTOpeHue, 0000IICHHE,




cuctemaTu3ainus 3Hanui: "HepaBencrsa"

[ToBTOpenue, 0000IICHNE,

127 cuctematu3anus 3HaHui: "[IponsBoaHas u 1
e€ npuMeHenue"
[ToBTOpeHue, 0600IICHKE,

128 cucremaTuzanus 3Hanuil: "[IpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 0000IICHNE,

129 cucrematuzanus 3Hanuii: "I[lpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

130 cucremaTtu3anus 3Hanuii: "MHTErpas u ero 1
npuMeHeHue"

131 [ToBTOpenue, 00006IICHNHE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

132 [ToBTOpeHue, 0000IICHHE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

133 [ToBTOpeHue, 0600IICHKE, 1
cucrtemaTtu3anus 3Hanuil: "OyHkuun"

134 Hrorosasi KOHTpOJIbHAS paboTa

135 Htorosas KOHTpoJbHas paboTa 1 1

136 [ToBTOpeHue, 0000IICHHE, 1
cHCTeMAaTH3aIus 3HaHUI

OBHIEE KOJIMYECTBO HACOB I10 136 10

ITPOTPAMME










