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MHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AnreOpa ¥ Hadajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJTHUM M3 Haubojee 3HAUMMBIX B MpPOrpaMMe CpeaHero oOiero odopa3oBaHUS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CleYMBaeT MHCTPYMEHTaJIbHYI0 0a3zy s
U3YUCHHUsI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE 00YyYarolmuXcsl Ha YPOBHE, HEOOXOAUMOM
IUI OCBOEHUSI MH(POPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JPYTUX
TUCUMIUIMH. B paMkax maHHOrO y4deOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (GopMylIupyeT CBOH
JOCTH)KCHHSI B MaTeMaTH4eckor opme.

Y4eOHblil Kypc anreOpbl U Hayal MAaTeMaTH4YEeCKOrO aHaiM3a 3aKJIaJbIBAaeT
OCHOBY JJI YCIEIIHOTO OBJAJACHHUS 3aKOHAMU (U3MKH, XUMHH, OUOJIOTHUH,
MIOHMMAaHUS OCHOBHBIX TCHICHITUI Pa3BUTHsI YKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEHEBHOM XM3HU. B TO ke Bpems oBnajeHHe aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOro aHajn3a pa3BHBACT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBaTh
YTBEPXKIIEHUSI C TTOMOIIBI0 HHAYKIIMU M PACCYXIaTh JECTYKTHBHO, MCIOIH30BAThH
00001IeHNEe U KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMHUpPYET
KpPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xome m3ydenus yuyeOHOTro Kypca «Anredpa W Hadajga MaTeMaTHYeCKOro
aHanmm3a» 00ydJarolluecsl MONY4aloT HOBBIM OMBIT pElleHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSATEIIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeH pealbHbIX CHUTYaIlUi,
MHTEPIIPETallMd  TMOJYYCHHBIX  pEHIeHWH,  3HAKOMSTCS C  MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEeW B TMPHpPOJE, HAayKe W HCKYCCTBE, C
BBIJTAIOLIUMUCS MAaTEMaTUYECKUMU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHbli Kypc 0051aaeT 3HAUYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIN peanm3yeTcs Kak dYepe3 Y4eOHBIH Marephal, CIOCOOCTBYIOIIHUNA
(OpMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUsS, TaKk M dYepe3 crneuuduky yueOHOU
NESITENIbHOCTH, TpeOyrole MpOAODKUTEIbHOM  KOHILIEHTpPAllMM  BHHUMAaHUA,
CaMOCTOATENFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  TIOJYYEHHBIH
pe3ybTarT.

B ochHoBe Meroamku oOyueHus anreOpe W HadajgaM MaTEeMaTHU4eCKOro
aHalM3a JISKUT ACSITETbHOCTHBIM MPUHITUI 00YIEHUS.

B crpykrype yueOHOoro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOIO
aHalM3a» BBIIETICHBI CIEIYIONINE COAepKaTelIbHO-METOANYecKue TuHUM: «Yncna
U BeIYUCIEHUY, «DyHKIMN 1 rpadukm», «YpaBHEHUS W HepaBeHCTBay, «Hauana
MaTeMaTHYecKoro aHanmza», «MHOokecTBa M JOrMKa». Bce OCHOBHbIE



COZEPKATEIbHO-METOAMUECKAE JIMHUM U3YYaloTCid Ha TMPOTSHKEHUU JABYX JIET
o0y4eHUs Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
Apyr Apyra U MOCTENEHHO HAaCHIAsCh HOBBIMU TE€MaMHU M pasjenaMu. JlaHHBbIN
y4eOHBI Kypc SBISETCS WHTErPaTHBHBIM, IIOCKOIBKY OOBEAMHIET B cede
CoJiepaHNe HECKOJbKUX MaTeMaTHUYeCKUX MUCLUUIUIMH, TakuX Kak aireopa,
TPUTOHOMETPHS, MaTEMaTHUYECKU aHalIn3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBJaAeBalOT BcE Oosee
IIMPOKUM MaTEMaTUYECKUM alIapaTroM, Y HUX MOCJIeA0BaTeIbHO POpPMUpYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelb pealbHOU
CUTYaIlUH, MPUMEHSATh 3HAHUS, MOJIYYCHHbIE TPU W3YUYEHUU yueOHOro Kypca, IJis
pEeIIeHUsI CaMOCTOATENHFHO C(OPMYIMPOBAHHON MAaTeMaTHYECKO 3a/1aud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConeprkarenbHo-MeToAUYeCKass JUHUS «YUucia U BBIYUCICHUSD) 3aBEpPIIACT
(dopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 00111ero oopazoBanusi. Ha ypoBHe cpegHero o6iiero
oOpa3oBaHus oco0oe BHHUMaHHE yaAelseTcs  (OPMHUPOBAHUIO  HABHIKOB
pallMOHAIBHBIX BBIUMCICHUN, BKJIIOYAIOIIUX B Ce0s HCHOJIb30BAaHUE PA3JINYHBIX
dopMm 3ammucu YucCiIa, YMEHHE JeNaTh MNPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBIE BBIPAXKEHHUA, padOTaThb ¢ MAaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXKECTBA HATypalbHbBIX, IIEIBIX,
pallMOHAIBHBIX M JEHCTBUTENbHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHcell. B KakIoM H3 O3TUX MHOXECTB pPaccMaTpUBalOTCA
CBOWCTBEHHBIC €My CIenu(pUIECKUe 3aqadud ¥ OIepaluu: JeJeHHue Haleno,
OlepUpOBaHUE OCTATKAMH Ha MHOXECTBE LEJIBIX 4YHCENl, O0COoOble CBOMCTBA
paIMOHABHBIX W MUPPAMOHANBHBIX YHCeN, apu(METHIECKHUE ONEpallud, a TaKKe
W3BJICUCHUE KOPHS HATypaJlbHOM CTENEHW HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJIb3YeMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TMPUMEHEHUsS NJIsl PEIICHUs Pa3InYHBIX 3a/1ad
dopMupyeTcsl mpeAcTaBIeHUE O €AMHCTBE MaTeMaTUKU KaK HayKd U €€ poyd B
TIOCTPOCHUU MOJICICH pealbHOTO MHpa, IMIMPOKO HCIHOIB3YIOTCS 0000IeHNEe |
KOHKpETH3aIIHsL.

Jluaust «YpaBHEHHUsS M HEPABEHCTBA» PEANM3YETCs Ha MPOTSHKEHUHM BCETo
oOyueHusi Ha YpOBHE CpPEJHEro oO0IIero o0pa3oBaHUs, IMOCKOIbKY B KaKIOM
paznene IlporpamMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3yiapTaTe OOy4aroulMecs OBJIJACBAIOT PA3IMYHBIMM METOJAaMU  pEIICHUs
pallMOHANBHBIX, HPPAMOHAIBHBIX, IOKa3aTeNbHBIX, JOrapu@MHUUYECKUX W
TPUTOHOMETPUYECKUX YypaBHEHHM, HEpaBEHCTB M CHCTEM, a Takxke 3ajad,
cofepxaiux mnapaMmerpsl. llomydeHHble yMEHHS UIMPOKO HCHOJIB3YIOTCS MpU
UCCIIeIOBaHNN (YHKIIMI C TOMOIIBIO MPOU3BOAHOM, MPH PEIICHUN TPUKIATHBIX



3a/a4 M 3a7a9 Ha HAXOXKJICHHE HanOObIINX U HAMMEHBINUX 3HaYCHUN (DYHKITUH.
JlanHast coneprkarenbHas JIMHUS BKIIOYAeT B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIMIOJHATH ~ pacu€Trhl 1o  (opmylaM, TMpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPALIMOHAIIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TaKKe BBIPAKCHUH,
COJIEpKaIIMX CTeNeHn U Jjorapudmbel. braromaps u3zydeHuto anreOpanveckoro
MaTepuaga  MOPOMCXOAUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMHYECKOrO U
a0CTPAaKTHOT'O MBIIUICHUST O0Oydarouuxcs, (HOPMUPYIOTCS HAaBBIKU JEAYKTHUBHBIX
paccykneHuid, paboThl C  CHUMBOJBHBIMHU  (opMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEHl B BHUJE PAaBEHCTB W HEPABEHCTB. AnreOpa
npeniaraetT d((EeKTUBHbIE WHCTPYMEHTHI I PEHICHUS TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHbIX 3a/a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopnepxatenpHo-MeToAnYeckass JmHUS «DyHKIME u rpadukm» TECHO
NeperieTaeTcsl ¢ APYrUMU JIMHUAMHM y4e€OHOrO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEN0BATENBHOCTD U3YUEHUs MaTepuana. M3yuenue creneHHon,
MOKa3aTeNbHOM, JIorapu(MHUUECKOM U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIONB30BaHUEe (DYHKUIMIA JUIsl pelIeHHs 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercs: GOpMUPOBAHUIO YMEHHUS BhIpaXaTh (PopMynaMu 3aBUCUMOCTH MEXTY
pa3IMYHBIMU BETUYMHAMU, HCCIE0BATh IMOJTYyYEHHBIE (DYHKIIMH, CTPOUTH UX
rpadguku. MaTtepuan 3Toi coliepKaTelbHON JIMHUU HalleJIeH Ha Pa3BUTHE YMEHHI
YU HaBBIKOB, IO3BOJIAIONIUMX BBIPAXKATh 3aBUCUMOCTH MEXAYy BEJIMYMHAMHU B
pa3nuaHON (opMe: aHATMTHUECKOW, Tpaduyeckol u ciaoBecHOW. Ero m3ydenue
CIOCOOCTBYET ~Pa3BUTHIO  AITOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3aIluH, UCIIOIb30BAHUIO aHAJIOTHil.

ConepxkarenbHasg nuHUs «Hadana maTreMarndeckoro aHain3a» IO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaKk MareMaTU4YECKHX, TaK W MPUKIAJHBIX 3a7ad,
JOCTYIHBIX OOYYAIOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpaduKu  CIOXKHBIX (YHKUIMMA, OMpenensiTh HMX HauOOoJbIIMEe W HAUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAn (GUTYp W OOBEMBI TEJN, HAXOAUTh CKOPOCTH W
yCKOpeHus TpoleccoB. JlaHHas coaepKarelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIIOCTPOCHHSI MAaTeMaTUYECKUX MOJIETIEd pEabHbIX CHUTYyalluH,
MO3BOJIAET HAXOAWTh HAWIydlllee pEIICHUEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAIbHO-3KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTU4E€CKOro
aHajgu3a CHOCOOCTBYET pPa3BUTHUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHHIO YMEHUH pPACIIO3HABATH MPOSBIICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHHKE W MCKyccTBe. OOydaromniuecss y3HAIT O



BBIIAIOIIMXCSA PE3YJIbTATax, IMOJIYYEHHBIX B XOAE pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-MeTOAMYECKasA JIMHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ceOsl BJIEMEHThl TEOPUM MHOKECTB M MATEMaTH4YEeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHbBIE MPEICTABIEHUS POHU3BIBAIOT BECh KYpPC IIKOJBbHOW MaTEMATUKHU
U TIpeajaraloT HamOoJjee YHUBEPCAJIbHBIN $3bIK, OOBEAMHSIOIIMNA BCE pa3esibl
MaTeMaTUKU M €€ NPWIOKEHH, OHM CBS3BIBAIOT pAa3HbIE MaTEMaTUYECKUE
JUCUMUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxkHO [aTh
BO3MOXXHOCTh 00y4YaromemMycsi MOHMMaTh TEOPETHUKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHON MAaTEMAaTHKHU U HMCHOJIb30BaTh €ro JJISI BHIPAXKEHUSI CBOUX MBICIIEH.
JIpyruM BaXHbIM NIPU3HAKOM MATEMAaTUKU KAaK HAyKH CJEeAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpPOroctb OOOCHOBaHUW U CJI€IOBaHUE OMNPEICIEHHBIM
IpaBWJIaM  IOCTPOEHUs  JOKA3aTeJbCTB.  3HAKOMCTBO C  3JEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, I03BOJIIET UM CTPOUTh CBOM PACCYKIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBIIIUICHHUS.

B yueOHOM Kkypce «Anredpa W Hauyajga MaTEeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOI'0 MOJEIUPOBAHUS, KOTOpbIE IMPU3BAHBI
croco6cTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOCHHUS MOJIEIEeH peabHBIX
CUTYyallUi, HKCCIENOBAHMS 3THUX MOJENEH C MOMOINIbIO amnmapara aireOpsl u
MaTeMaTU4YEeCKOr0 aHalli3a, WHTEPIPETAlUd MOJYYEHHBIX pe3yibTaToB. Takue
3aJlaHuA BIUIETEHBI B KAXKIbIM U3 pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUall
y4e0HOro Kypca LIMPOKO MCIONB3YETCs JUIsl PElleHUs] MPUKIaaHbIX 3aaad. [lpu
pEIICHNH  PeaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaroniuecss  pa3BUBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJIOTHIO, 0000marh W  KOHKPETU3MPOBATH  MPOOIEMY.
HesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB pEHICHUS] MPUKIATHBIX 3a]ady
OpraHM3yeTcsl B IPOLEeCcce U3YUEHHS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOIro aHaIN3ay.

Ha wu3yuyenue yuebHOro kypca «Asredpa W Hayajga MaTeMaTHYe€CKOIro
aHanm3a» orBoauTcs 272 vaca: B 10 kiacce — 136 vacos (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 yaca B HEJIETIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JI€CATUYHBIE APOOU, MPOLIEHTHI,
OeckoHEeUHbIe Mepuoauueckue Apoou. [lpumenenue apodet U TPOIEHTOB IS
pELICHUS IPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIed 3HAHUN U PEATbHOU KU3HMU.

JlencTBuTeNbHbIE 4YMCNA. PalMoOHaIbHBIE W UPpalMOHAJIbHBIE YHCIA.
Apudmernueckue  omepaudd € JCUCTBUTENbHBIMH  yHcIaMH.  Moayib
JEUCTBUTENBHOIO YKCa U ero cBoiictBa. [TpubnuxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpPYTJIEHUs, IPUKNJIKA U OLICHKA PE3yJIbTaTa BIYUCICHNMN.

Crenenp ¢ uenbiM nokazareneMm. buHoM Herorona. Hcnonbs3oBanue
noaxojsien (popmel 3aMucu eUCTBUTEIbHBIX YHUCEN JUISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS TaHHBIX.

ApudMeTuyeckuii KopeHb HaTypajJbHOM CTETIEHHU U €r0 CBOWCTBA.

CreneHp C panuoOHANBHBIM II0KA3aTelieM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudgm uyucma. CpoiictBa jorapudma. JleciTUUHBIE W HaTypaJbHBIC
aorapu@msi.

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOrO0 aprymeHTa. ApKCHUHYC,
ApPKKOCHHYC U apKTAaHT'€HC YUCIOBOr0 apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa W TOXAECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHMs-CIEICTBUA. HepaBeHCTBO,
pelIeHue HEPaBEeHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEpPEMEHHOMU. JleleHne MHOrodseHa Ha
MHOIOWJIEH C ocrarkoM. Teopema be3dy. MHOrowieHel ¢  LEIbIMU
koaunuenramu. Teopema Buera.

[IpeoOpa3zoBaHusl YNCIOBBIX BBIPAXKEHUHN, COAEP/KAIUX CTEIIEHH U KOPHHU.

WppaunonanbHbie YpaBHEHUS. OcHoBHBIE METO/BI pelIeHus
HMPPALUOHAIBHBIX YPABHEHUM.

[loka3zarenbHble ypaBHEHHsA. OCHOBHBIE METOIbI PEIICHUS IOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

Jlorapupmuyeckue ypaBHEHHUSI. OcHoBHbIE METO/IbI peleHus
norapupMUIECKIX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHne TPUroHOMETPUUYECKUX YPABHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUMM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. Omnpenenutenb MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICT H
CBOMCTBA, BBIYMCJICHUE €r0 3HAYCHUS, IPUMEHEHUE ONPEICIUTENS I PELICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHM. PeleHne NpUKIAagHBIX 3aJad C HOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaenoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[ToctpoeHre MaTeMaTUYECKUX MOJENICH PEaTbHOM CUTYallMd C TMOMOILbIO
YPaBHEHUW W HEPABEHCTB. [IprMeHEHME ypaBHEHUI U HEPABEHCTB K PEUICHUIO
MaTEeMaTUYECKUX 3alady M 3aJad W3 PA3IMYHbIX OOJacTell HayKd M peanbHOU
KU3ZHHU.

DyHKUMU U TPaPUKHU

OyHKIUs, crnocodbl 3amanus ¢GyHKIUU. B3aumHO o0paTHbIE (YHKIUU.
Komnosunus Qynkumii. I'paduk dyHkuun. DnemMeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIUH.

Obnactb ompeseneHuss U MHOXKECTBO 3HadeHUi ¢QynHkuuu. Hymu Qynkiumu.
[TpomexyTky 3HaKomocTosTHCTBA. YEéTHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyukiuu. IIpomexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHHUMYMBbI
dbynkuuu. Haubosnpliiee © HaMeHblIllee 3HaYeHUs (YHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIMH. DJIEMEHTapHOE
UCCIIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

CrernenHas GyHKIMS ¢ HATYpaJIbHBIM U II€NIBIM MOKa3aTeneM. EE cBolicTBa u
rpajux. CBoiicTBa W rpauK KOpHS N-OM CTENEeHW Kak (YHKIMH OOpaTHOM
CTEINEHU C HATYPAJIbHBIM ITOKa3aTEIEM.

[TokazarensHass u norapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN ISl pEIIEHUS] YPABHEHU.

TpuronoMmerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIIUOHAJBHBIE 3aBUCUMOCTM B pEaJbHBIX IIpOLIECCaX U SBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEM.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEIOBATEILHOCTEH. MeToxn
MaTeMaTU4eCcKon WH]TYKIIHAH. MOHOTOHHBIE u OrpaHUYECHHBIE
NIOCIIEA0BATEIBHOCTU. VICTOpUS BO3HHKHOBEHHMS MAaTEMaTHYECKOTO aHaln3a Kak
aHanM3a OECKOHEYHO MaJlbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yoObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIporpeccuu. JIMHENHbIA U Y3KCIOHEHUHAIBHBINA pocT. Hncno e. DopMyra CI0KHBIX
npoueHToB. Mcnonp30BaHME TPOrpPECCHM I PEUIEHUS pPEAbHbIX —3a7ad
NPUKIIAJHOTO XapaKTepa.



HenpepeiBHbIE (QyHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB (yHkiuil. CBoilcTBa (YHKUMH HENPEPBIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIIOB JUI PELICHHS HEpaBeHCTB. lIprMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTropas npousBojHble pyHKIMH. OnpeneneHue, reoMeTpUIeCcKuil u
(u3HUECKUil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHOM K rpaduKy QyHKIUU.

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

MHoxecTBa U JIOTMKA

MHOXeCTBO, Olepalny HaJ MHOKECTBAMH W WX CBOMCTBA. Jluarpammsbl
Oinepa—Benna. IIpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO — amnmapara Ul
ONMCAHMS pEAlbHBIX INPOLECCOB M SABJICHUW, IIPU PEIICHUM 330a4 U3 JAPYrux
y4eOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOr0 OOBEKTa, CIEJICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KVIACC

Yucnaa 1 BBIYMCICHUS

Hatypanbabie u uensie uncna. [I[puMeHeHHue MPU3HAKOB ACIUMOCTH IIEJbIX
qyucen, HauOonpluil oOuui aenurens (namee — HOJl) u HammeHsbliee oOiee
kpatHoe (nanee — HOK), ocratkoB o moay:to, anroput™ma EBkinaa juist pereHust
3a/1a4 B IEJIBIX YHCIIAX.

KomrmnekcHbie uuncia. AnreOpanueckas W TpUTOHOMETpUYEcKas (HOpMBbI
3aMMCU KOMIUIEKCHOTO 4uciia. ApudmeTrhyeckue omepanudu ¢ KOMIUIEKCHBIMHU
gucinamu. M300pakeHrne KOMIUIEKCHBIX YHCeT Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu W3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN IJIsl PEeIIeHrs] (PU3NUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHUsl 1 HEPABEHCTBA

Cucrtema ¥ COBOKYIIHOCTh YpPaBHEHUHW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEHl  TPUTOHOMETPUYECKUX  YpaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PelieHrne TpuroHoMeTpuuecKux HEPaBEHCTB.

OcHOBHBIE METOJBI pEUICHUS TOKAa3aTeIbHBIX M  JIOTapu(OMHUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM U COBOKYIMHOCTEH pallMOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTEIbHbBIX U JIOTapU(PMHUIECKUX YPAaBHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPaAMH.



IIpumMeneHne  ypaBHEHHMM, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady M3 pa3IudyHbIX 00JlacTell HayKH W peajbHOU
KU3HH, HHTEPIPETALHNs TOITYYCHHBIX PE3YyJIbTaTOB.

DOyHKIUHU U rpaduKu

I'padux kommoszunmu GyHKumd. ['eomerpuueckue o0Opasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['paduueckre MeTONbI pelleHUsT YpaBHEHWU M HEPaBEHCTB. | 'paduyeckue
METO/Ibl pEeLIECHUs 3a]1ay C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA IS HMCCIEIOBAHUS MPOIECCOB U
3aBHUCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 3a7ad W3 JIPYruX y4eOHbIX
IPEAMETOB U PEATBHOM )KU3HH.

Havajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue Mpou3BOAHON K MCCIIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCTh U
3KcTpeMyMmbl.  Haxoxzaenue  HauOonblIEro W HAaUMEHBLIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIYUYIIEro pELICHHsS B
NPUKIAJAHBIX 3a7adax, Uil OINpEAENIeHHs CKOPOCTH W YCKOPEHHs Ipolecca,
3aJJaHHOTO (OPMYIION UK TPahUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKIUH. [IpaBuia HaxoXAeHUs TEPBOOOPA3HBIX.

WuTerpai. ['eomeTprueckuii CMBICII VHTETpaja. Brruncnenne
onpenenéHHoro uHTerpana mno dopmyne Hetorona-JleiOnua.

[IpumeHneHre uHTErpajna s HaXOXKICHHS IUIOMAAeH IUlockuX (uryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemienuit auddepeHunanbHbBIX ypaBHEHH. MaremaTnueckoe
MOJIETUPOBAHUE PEANBHBIX MPOLECCOB € MOMOIIbIO  TU(hepeHIHATbHBIX
YPaBHCHUU.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIMT YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOr0 BOCTIMTAHNS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUHA O0YYaIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO0  4YJ€Ha  POCCHHMCKOro  oOIIecTBa,  MPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHH,
MpOLEYp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLUMAJbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUAMY U HA3HAYCHHUEM;

2) NaTPUOTUYECKOI 0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON T'PaXKJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSAILIEMY POCCUHCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOM HIKOJbI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTuAX, cdepax
SKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHUICKOr0o Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, 3THUUYECKOTO MOBEIEHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JACSATEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajau, PELICHUH, pacCyKICHHU, BOCIPUUMYUBOCTD
K MAaTEMaTHUYECKUM aCTIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTEMATHYECKUE 3HAHUS B
MHTepecax 3J0pOBOro U 6ezonacHoro oopasa )KMU3HU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE NHUTaHHE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJIbIXa, peryisipHas ¢pu3nueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpyAY, OCO3HAaHUE LIEHHOCTU TPYOOJIO0us, HHTEpeC K
paznuuHbIM  chepam  TIpoeCcCUOHAILHOW  JIEITEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ TPHIOKECHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccud W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIC TLUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTP K  MaTréMaTH4ecKoMy  oOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU MKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBIECHHOCTH;

7) 3KOJIOrM4€CKOro0 BOCIIUTAHMSI:

chOPMUPOBAHHOCTh  DKOJIOTUYECKOM  KYJIbTYphl, TOHHMAHHE BIUASHUS
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHUE TII00AJILHOIO XapakTepa KOJIOTHYECKUX MpoOJieM, OpUeHTAIUs
HAa TPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM JUIs pelieHHs 3aaad B 00JacTH
OKpYKaoIlel Cpelibl, IUIAHUPOBAHUE TIOCTYMKOB M OIEHKHM HX BO3MOXKHBIX
MIOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©W  OOIIECTBEHHOW  TNPAKTUKH, IMOHUMAaHUE
MaTEMaTUYECKONM HayKu Kak c]epbl YelIOBEYECKOM [eATENIbHOCTH, AITaroB €&
pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOW KyJIbTypOHM Kak CpEICTBOM MO3HAaHUA MHPA,
TOTOBHOCTh OCYILECTBIISITh MPOCKTHYIO W MCCIEAOBATENbCKYIO AESATEIbHOCTh
WH]JIUBUYaJTbLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKKH MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXKAY TMOHATHUSAMHU, (OPMYIUPOBATH
OIpeNieJICHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKaALUH,
OCHOBAaHMUs /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAUMOTO aHAIIN34;

BOCIIpUHUMATh,  (OPMYIMPOBaTH W  MPeoOpa3OBbIBATH  CYKICHUS:
YTBEPIUTEIBHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHS]
B (haKkTax, MaHHBIX, HAOMIOJECHUSX M YTBEPKICHHSX, MpenaraTb KpUTEpUU IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITEIBHO JTOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI
(MpsIMBbIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyMEHTAIINIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHbIE CYX/ICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 penieHus: y4eOHOM 3amaud  (CpaBHUBATH HECKOJIbKO
BAPHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee TOAXOMANUMHA ¢ y4ETOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).



Ba3oBble nucciienoBarebCcKue 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTUBOpPEYHE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIMIO0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEA0BaAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHUYeCcKOro 0ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00BEKTaMH, SIBICHUSIMH, TTPOIECCaAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHU;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIpOllECCa, a TakKXKe BBIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCJIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIAITh JACPUITUTH WH(POpPMAIIUU, TaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a1a4H;

BBIOMpATh MH(OPMAIIMIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM mpencTaBieHus;

CTPYKTYypUpOBaTh WH(MOpPMAIIUIO, MPEACTaBIATh €€ B pa3iIMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUdECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
c(hopMYyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeNIAMH OOIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS 0 XOAY pELICHUs 3a1ayu,
KOMMEHTHPOBATh IIOJy4YE€HHBIN PE3yJIbTaT;

B X0Jie¢ OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBbI,
npoOJieMbl, peliaeMoil 3aladyu, BbICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIIOCTABIATh CBOM CYXKICHHUS C CYXKICHUAMHU IPYTHX YYAaCTHHUKOB
uanora, OOHapyKMBaTh Pa3IMYM€ M CXOACTBO MO3MUIMH, B KOPPEKTHOU (opme
(opMyIupOBaTH Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 33aa4d, KCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTaIM U 0OCOOCHHOCTEN ayuTOPHUH.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA



Camoopranuszanus:

COCTaBJIATh IIJIaH, AJITOPUTM PELICHUS 3aJa4M, BIOUPATh CIIOCO0 PELICHHUS C
y4ETOM HMMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PELIEHUI C YYETOM HOBOW MH(OpMaIUU.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VIEKT:

BJQJIETh ~ HABbIKAMHM  IO3HABAaTEIbHOM  peeKCMM  Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBUA U MBICIUTENLHBIX MPOLECCOB, UX PE3YyJbTaTOB, BIAJIETh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYCCKOM 3a/1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PELICHUM 3a]1a4yH,
BHOCUTb KOPPEKTUBBI B JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBHE PE3YNbTATa II€JIM U YCIOBUSIM, OOBACHATH MIPUUUHBI
JOCTHKEHUSI WJIM HEJOCTHXKEHUSI PE3YJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEIBHOCTD:

IIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHAMBHIYaJIbHON
paboOThl MpW pelleHMH YYeOHBIX 3aJay, HOPUHUMATh Uellb COBMECTHOM
JESITEIbHOCTH, TUIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOW palbOThI, pacHpeneisTh
BUJIBI palOT, JOroBapuBaThCs, OOCYXAaTh TIpolleCC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJIeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHbBIE), BBIIOJHATH CBOIO YacTb pabOThl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMUd KOMaH/bl, OLIEHHUBATH
KayeCcTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KpUTEPHUSIM, cPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJIEHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce oOydarIIMCA IOJTYYUT CIEIYIOIINAE
MIPEIMETHBIC PE3yJIbTAThl 0 OTACIBHBIM TeMaM paboyell mporpaMMbl yd4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCTIEHUS:

CBOOOJIHO ONEPUPOBATH TOHATHUSIMH: PALMOHAIBLHOE YHUCIO0, OECKOHEUHas
nepuojudecKas JapoOb, TMPOIEHTHhI, HUPpPAIMOHATIBLHOE YHCIO, MHOXECTBa
palMoOHaIbHBIX U IEUCTBUTEIBbHBIX YUCEN, MOJYJIb IEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOU KU3HU,

MPUMEHSATh TPUOTMKEHHBIC BRIUMCIICHHS, IPABUIA OKPYTIICHUS, TPUKUAKY U
OLICHKY pe3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OINEpPUPOBATH TMOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIUCH JIEUCTBUTEIbHBIX YHCEN JIJISl PEIICHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTaBICHUS TaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIICHH,;

CBOOOJHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBLHBIM MOKA3aTENEM;

CBOOOZIHO OMNEPUPOBATH MOHATUSAMHM: JIOTapu(pM 4YHCTa, AECATUYHBIE H
HaTypaJibHbIE JIOrapu(MBbl;

CBOOOZIHO OMEpUPOBATh MOHATUSIMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMU: APKCHHYC, APKKOCHHYC U apKTaHT€HC YUCIOBOIO
aprymeHra.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJIHO OIEPHPOBATh MOHATHUAMM: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3InyHble METOJbl PELICHUS PalUOHATBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HHTEPBAIOB Ul pELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATHSMHU: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOTOWIEH C UeNbIMU KO3(PUIMEeHTaMl, KOPHU MHOIOWIEHA, MPUMEHSThH
JIeJICHUE MHOTO4YJIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOJTHO OMEPUPOBATh TMOHSATHUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENb MaTpHUlbl 2 X 2 M €ro IeOMETPUYECKUI CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OINpENEHuTeNs 2 X 2 Juisl BBIYMCICHHS €ro 3HA4YeHUs,
IIPUMEHATh ONPENCIIUTENN [UIl PEIICHUS CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJZIEJIMPOBATh pEabHbIE CUTYALMHU C ITOMOIIBI CUCTEMBI JUHEHHBIX YPAaBHEHU,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpEACIIUTENEH,
MHTEPIPETUPOBATH MMOIYyYECHHBIN PE3YJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpHAMHU JUIsl IIpeoOpa3oBaHMs
BBIPAKECHUM;

BBINOJIHATH IPE0OPAa30BaHMsI UNCIOBBIX BBIPAXKEHUI, COEpKAIIUX CTEIIEHU C
palMOHaIbHBIM [T0KA3aTEIIEM;

UCII0JIb30BaTh CBOICTBa aorapu@gmon IS npeoOpa3oBaHUs
70rapu(pMUYECKUX BbIPAKEHUMH;

CBOOOZIHO OINEpPUPOBaTh MOHATHUSIMU: HPPAIMOHAIBHBIE, IMOKa3aTelbHbIE U
norapupMuUecKue ypaBHEHHs, HAXOIAUTh UX PEUICHHS C IIOMOIIBIO PAaBHOCUIIbHBIX
IIEPEXOI0B UJIH OCYILECTBIISIA IIPOBEPKY KOPHEH;



MPUMEHSATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIBI sl IpeoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKCHHI;

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
NPUMEHSTh HeoOXoaumble  (OpPMYNBl Ui PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIIEI0BaTh
IOCTPOEHHBIE MOJIETIH C UCIIOJIb30BaHUEM ammapaTa aareOpbl.

DyHKUUH U rpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3aMaHus (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIUMH, KOMMO3UIUS (QYHKIUHK, Tpaduk QGyHKIUHU,
BBITIOJIHSATH AJIeMEHTapHbIe MpeoOpa3oBaHus rpaduKoB GyHKIUNT;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: OOJACTh OMPEICICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYJIU (PYHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHbIE M HEUETHbIE (PYHKIUH,
nepuogndeckue (PyHKIIMU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOosblliee W HauMEHblIEe 3HAueHHE (YHKIUM Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas (QYHKLIMS C HATypajbHbIM U
[ENIBIM TIOKa3aTesieM, rpaduk CTEMeHHON (YHKIMM C HAaTypajdbHBIM U IIEIBIM
nmokasaresyieM, rpauK KOpHS n-0il cTeneHu Kak (YHKIUU OOpPaTHOW CTENEeHU C
HaATypaJbHBIM TTOKa3aTeIeM;

ONEpUPOBATh TIOHATUSMHU: JMHEHHAs, KBaJpaTHUHas WU JIPOOHO-TMHEWHas
(YHKIIMH, BBIIOTHATH 3JIEMEHTApPHOE UCCIIEOBAHUE U TTOCTPOCHUE UX IPa(pUKOB;

CBOOOTHO OMEpUPOBATh MOHITHSIMH: TOKa3aTelbHAs W JIorapupMUUIecKas
(GyHKIMHM, UX CBOWCTBA M TpadUKH, HCIOIB30BaTh WX TpauKd JUid pelieHus
YpPaBHCHUU;

CBOOOZIHO OINEpUpPOBaTh MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YHCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (QYHKUMUA Ui WCCIENOBAaHUSA TMPOIECCOB U
3aBUCHMOCTEW MpU PEIICHUHU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U PeabHOM
’KU3HU, BbIpakaTh (hOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYMHAMU;

Havana MatemaTu4eckoro aHajausa:

CBOOOJTHO OTEpUPOBATH MOHATHUSAMHU: apudmMeTrhyeckas M TreoMeTpuyecKas
nporpeccus, 6ECKOHEYHO yObIBaroIas reOMEeTpuYecKasi Mporpeccusi, TMHEHHBIA 1
AKCIIOHEHIIMATIBHBIA POCT, (POPMYJia CIOXKHBIX MPOILIEHTOB, UMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM MJIsl PELICHUS peajbHbIX 3a7ad MPHUKIAJIHOTO
XapaKkTepa;



CBOOOJTHO ONEPUPOBATh MOHATUSAMH: TTOCIIE0BATEIHLHOCTh, CIOCOOBI 3aJaHuUs
IIOCJIEI0OBATENBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATENBHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaT€MaTHYECKOro AaHAM3a KakK aHalaMusa
OCCKOHEUHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATHSAMHU: HENpepbIBHbIE (YHKIUU, TOUYKU
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI I'paduka GyHKINH;

CBOOOZHO ONEpPUPOBATH MOHATHEM: (YHKIUS, HEMpepbIBHAs Ha OTpPE3KeE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKLIMIA [T pelieHus 3ajay;

CBOOOZIHO ONEpUPOBATh TMOHATUAMM: TIEpBasi M BTOpas MPOU3BOAHBIC
dbyHKIIMY, KacaTenbHas K TpaduKy QyHKIINH,

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IIPOM3BENCHMS, YaCTHOTO U KOMIIO3HUIIMU
IBYX (PYHKLM, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX ()YHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUA U (PU3UUYECKHIl CMBICT MPOU3BOJHOWU IS
peLIeHHs 3aaa4.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBATh  IMOHATHUSAMHU:  MHOMKECTBO,  OIlEpallMM  HaJ
MHO>KECTBAMU;

HCIIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs1 OIIUCAHUS pealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 337a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOZIHO OMNEPHUPOBATh MOHATUSIMH: OIpEAENIEHUuEe, Teopema, ypaBHEHHUE-
CJIEZICTBHE, CBOMCTBO MAaT€MaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydarIIMiCA TOJMYYUT CIEIYIOIINUE
OpeIMETHbIE Pe3ybTaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOro aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUSA:

CBOOOJHO OINEpPUPOBATH IOHATUSMU: HATypaJlbHOE U LIEJ0€ YHUCIIO,
MHO>KECTBA HATypajbHBbIX M LEJIBIX YMCEJ, HUCIOIb30BaTh NMPU3HAKUA JEIUMOCTH
uensix yucen, HOJ[ u HOK HaTtypanbHbIX yncen ISl pelieHus 3a1ad, MIPUMEHSATh
anroput™ EBxnmna;

CBOOOZHO ONEPUPOBaTH MOHSITHEM OCTAaTKa MO MOAYJI0, 3alHChIBATh
HaTypaJbHBIC YHCIIA B PA3JINYHBIX [TO3ULHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OIEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIA B alreOpandeckorl u
TPUTOHOMETPUUECKONH (opMe, BBIMNOIHIATh apu(PMETHUECKUE ONEepaluy ¢ HUMU U
M300paxaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATh MOHATHUSMHU: HpPpAlMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MuUUecKue HEpaBEHCTBA, HAXOAUThb WX pEUHIeHUs C  [OMOMIbIO
PaBHOCWJIBHBIX IIEPEXOJIOB;

OCYIIECTBIATb OTOOpP KOpHEW TMpU PEUICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OIEpUPOBATh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXonumble  (OpMynbl Ui PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHITHSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, II0OKA3aTEIbHBIX U
J0rapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb palyoHaJbHEIE, VppALMOHAJIBHBIE, IIOKA3aTEeJIbHBIE,
JOrapu(pMUYECKUE U  TPUTOHOMETPUUYECKUE YpPaBHEHMsT U  HEPaBEHCTBA,
cozepKale MOAYJIHA U IapaMeTPhL;

IPUMEHATH I'paUUECKUe METOIbI sl PEIICHUs] YpaBHEHUN U HEPABEHCTB, a
TaK)Ke 33]1a4 C apaMeTpamu;

MOJICIMPOBAaTh pEAJbHbIE CUTyallUM Ha S3bIKE aiureOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI MO YCJIOBHMIO 3aJa4H,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara anreOpsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaPuUKH:

CTpOUTh TpaduKH KOMMO3UIMU (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKIIMH;

CTPOMTh TE€OMETpUYEecKMe 00pa3bl ypaBHEHUH W  HEPABEHCTB Ha
KOOPAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TIpaUKH TPUTOHOMETPUUECKHX
byHKIIM;

OPUMEHATh (YHKIUU i1 MOJICIMPOBAHUSA U HCCICNOBaHHS pealbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3A:

UCIOJIb30BaTh MMPOU3BOJHYIO I UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HanOOJbIlIEe U HAUMEHbIIIEEe 3HaUYeHN (DYHKLIIMH HENpPEpPbIBHOM Ha
OTpE3Ke;

WCIIONb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIy4dIIEro pEelieHus B
OPUKJIAIHBIX, B TOM YHCIE COLMAJIBHO-JKOHOMUYECKHX, 3ajadax, Ui
OIpeNieJIeHUs] CKOPOCTM W YCKOpPEHHs TMpollecca, 3aJaHHOro (OopMyJIod WM
rpadukom;



CBOOOJHO  OMEpPUPOBATh TMOHATHSIMHU: TEPBOOOpA3Has, OINpeAeTIEHHBIN
MHTErpaj, HAXOIWUTh IEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUI U BBIYUCIATH
uHTerpan no popmysne Hetorona-JleitOnuiia;

HaXOJUTh TUJIOUIAIH IUIOCKUX PUTYP U O0BEMBI TEJ C MOMOIIbIO UHTErpaa;

MMETh IPEACTABICHUE O MAaTEMATHMYECKOM MOJEIMPOBAHUU Ha IpUMEpE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPABHEHU;

pemars NpUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-YKOHOMHUYECKOIO M
¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie |~ Ipaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
| MHorounensl. PanimonaibHble ypaBHEHUS U 4 |
HepaBeHCTBa. CHCTEMbI JIMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ > |
LIEJIBIM T10Ka3aTesIeM
3 ApudMeTHYeCcKnii KOpeHb N-0l CTETICHH. 15 |
WppaunonanbHbie ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHA. 13 |
Jlorapudmudeckre ypaBHEHHUS
6 TpuroHomerpuyeckre BolpaxeHus 1 ” |
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOrPECCUU 10 1
HenpepeiBabie pynkuuu. [IpoussoaHas 20 1
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

Konu4yecrBo 1yacos DJIEKTPOHHBIE
No HaunMmeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypen
: UccnenoBanmne QyHKIUH € TOMOIIBIO 2 1
IIPOU3BOAHON
2 [lepBooOpa3Has 1 UHTETpaj 12 1
3 I'padpuku TpUroHOMETPUUECKUX (YHKLUH. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, IOKa3aTeIbHbIE U 24 |
aorapu(MuyecKre HepaBeH CcTBa
Kommnekchblie uncna 10 1
HarypanbsHble u 1ienplie yncna 10 1
Cucrembl pallMOHAJIBHBIX, UPPALIMOHAIbHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyy ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUS 16 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeﬂbﬂble
padoThI padoThI pecypent
| MHOXke€eCTBO, Onepaluy HaJ MHOKECTBAMU |
U UX CBOMCTBaA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOT O |
arnmapara Jijisi perieHus 3a1a4
Panmonanpabie uncina. OOBIKHOBEHHEIE U
4 JeCSITUYHbIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUYECKUE TPOOH
Pannonanpubie uncna. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OECKOHEYHBIE MEPUOTTICCKIE TPOOH
6 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
peluIeHus MPUKIagHbIX 3a1a4
7 [Ipumenenue apobdeit u MPOIEHTOB AJIs 1
peleHus MPUKIaAHbIX 3a1a4
2 JleficTBUTENbHBIE YNCIa. PaliuoHaIbHBIE U |
MppaloHaIbHbIE YK CIa
9 ApudmeTnueckue oneparmu ¢ |
JIEHMCTBUTEIHHBIMH YU CIIaMH
10 Mopynb 1EMCTBUTENBHOT O YUCIIA U €r0 |
CBOICTBa




11

[TpuGnu>xE€HHBIE BHIYMCIIEHUS, TPaBUIIa
OKpYTJICHUS], IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

12

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

13

OCHOBHBIE METOABI PELICHUS LIETBIX U
JpOoOHO-palliOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METOABI PEUICHUS LIETBIX U
IpoOHO-pallMOHATIBHBIX YPaBHEHHUH 1
HEpaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHue MHOTrO4JieHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTro4JIeHbI C IeTbIMU KO3 QUITUSHTAMHU.
Teopema Buera

17

Pemenune cucrem NMMHENHBIX ypaBHEHUI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUI

19

Martpuna CHCTEMBI IMHEHHBIX yPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €ro
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIEHUE €r0 3HAUEHUS

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JINHENHBIX YPABHEHUI




22

Pemenne npukiiaiHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

23

Pemenue npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JIMHENUHBIX YPABHEHUN

24

KontponbsHas pabota: "PannonansHeie
ypaBHEHHS U HepaBeHCTBA. CHCTEMBI
JVHENHBIX ypaBHEHUM"

25

OyHKIWMSI, CIOCO0BI 3a1aHus QYHKIINH.
B3anmHuo oOpatHbie ¢pyHkunu. Kommosunus
GbyHKIUH

26

I'padux pyakumnn. DaemeHTapHbIC
npeodpazoBaHus rpaukoB GyHKIUN

27

OO0nacTh onpeeeHusI U MHOXECTBO
3HaueHui GpyHkuuu. Hymu ¢pyHKIun.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

YétHbie 1 HeUETHBIC ()YHKIIUH.
[lepuoanueckue ¢pyukuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIUH.
Haunbonb1iee 1 HauMeHblIee 3HaUEHHE
(GYHKIUY Ha TPOMEXYTKE

30

Jluneilinasi, KBaJpaTu4yHasi U JpoOHO-
AuHeNHas QyHKUun

31

DJIeMEHTapHOE MCCIICIOBAHUE U
MoCTpOeHUE TpaUKOB ITHX PYHKITUH

32

DJIEeMEHTapHOE UCCIEA0BAaHUE U
MOCTPOEHUE TPaPUKOB ATUX (QYHKIIHIH

33

Crernens ¢ OCJIBIM ITOKa3aTCIICM. bunom




HrroTona

Crerensb ¢ eJIbIM MoKa3aTelneM. bunom

34 HeroToHa
CrenenHast pyHKIUS C HATYPaJbHBIM U

35 LeNbIM Noka3zaTesieM. E€ cBoiicTa u
rpaduk

36 Kontponbshas padorta: "Crenennas
¢dbynaknus. E€ colictBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypasIbHOM
CTEIEHU U €0 CBOMCTBA

13 ApupmeTnueckuii KOpeHb HaTypaIbHON
CTEIIEHHU U €r0 CBONCTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAIIMX CTEIEHU U KOPHU

40 [IpeoOpazoBaHUs UM CTOBBIX BEIPAXKEHU,
COZIEpKAIIMX CTENIEHN U KOPHU

41 [IpeobpazoBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKAIMX CTENEHU U KOPHU
Wppanunonanbaslie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIIECHUS HPPALMOHAIBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/bI PEIICHUSA UPPALUOHAIBHBIX
YpaBHEHHI
Wppanuonanbasie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX
YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH




HMppallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUU

46 UppanoHaIbHbIX YpaBHEHUN

47 PaBHOCHIIBHBIE ITEPEXOIBI B PELIEHUN
UppaloOHaIbHBIX YPAaBHEHUN

43 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0i CTENeHU

49 KaK (yHKIMH OOpaTHOM CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeNleM
CBoiicTBa 1 rpauk KOpHs -0 CTENEHH

50 KaK QyHKIIUU OOpaTHOM CTEIEeHH C
HaTypaJIbHbIM I10Ka3aTENEM
KonTtponbhas pabora: "CpoiicTBa u rpagux

51 KOpHS n-0i cTenenu. MppannonanbHbie
ypaBHEeHHS"

57 CreneHb ¢ pallMOHaIbHBIM IOKa3aTeNIEM U
€€ CBOMCTBa

53 CreneHb ¢ pallMOHAIbHBIM TOKa3aTelleM U
€€ CBOMCTBa

54 Crenesb ¢ pallMOHaIBHBIM I10Ka3aTENIEM U
e€ cBOliCTBa

55 [TokazaTenbHast pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUT 115
peliieHus ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN IS

peLIeHNs] ypaBHEHUI




[TokazarenbHbie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKAa3aTeIbHBIX 1
YpaBHEHHI
[Tokazatenpubie ypaBHeHUsI. OCHOBHBIC

59 METO/IbI PEIICHUSI TOKa3aTEIbHBIX 1
ypaBHEHUM
[Tokazarenbubie ypaBHeHUs1. OCHOBHBIE

y

60 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUI

61 KonTponbsHas padora: "IlokazaTenbHas |
¢byukuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapugwm uncna. CoiicTBa Jorapupma 1

63 Jlorapuwm uncna. CoiicTBa norapudma 1

64 Jlorapu¢wm uncna. CoiicTBa jorapudma 1

65 ECATUYHBIE U HATypaJIbHBIE JIOTAPHU (PMBI 1

y
66 ECATHYHBIC U HATYpaJbHbIC JTOTapu (PMbI 1
y

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX |
Jorapu (MBI

68 [IpeoOpazoBaHue BEIpaKEHHH, COAEPIKAIINX |
JorapumMeI

69 [IpeoGpazoBanue BeIpaKEHHH, COAEPKAIINX |
Jorapu(GMeI

70 Jlorapupmuueckast pyHKIMs, €€ CBOMCTBA U |
rpaduk
Jlorapudmuueckas GpyHKIUS, €€ CBOUCTBA U

71 YR 1
rpaduk

7 Hcnonbs3zoBanue rpaduka GyHKINUN A8 |

peLIeHs] ypaBHEHUI




Hcnonb3zoBanue rpaduka GyHKIUT IS

3 peliieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHusl. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE

75 METO/IbI pEIIEHUS JIOTapu PMUUECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIleHHs JIOrapu HPMUUECKIX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUN
Jorapu(pMUYEecKUX ypaBHEHUN

73 PaBHOCHIIbHBIEC TIEPEXO/bI B PEIICHUN
norapu(pMUYECKUX ypaBHEHUH

79 Kontponbshas padota: "Jlorapupmuyeckas
¢byukuus. Jlorapugmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

2 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIOBOrO apryMeHTa

23 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OTpe/IeNeHN e TPUTOHOMETPUUECKUX

(bYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpeesieHe TPUTOHOMETPUUECKUX 1
(GyHKIUI Y CIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITBI 1

89 OCHOBHBIE TPHTOHOMETPUYECKHE (HOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUIECKUX |
BbIpaKECHU U

91 [IpeobpazoBaHue TPUTOHOMETPUUECKUX |
BBIPAXEHUN

9 [IpeobpazoBaHue TPUTOHOMETPUIECKHIX 1
BbIpaKEHU I

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX |
BBIpaXXEHUH

94 Pemienue TpuroHoMeTpUUECKUX YpaBHEHUMN 1

95 Pemenne TpuroHOMeTpUYECKUX YPaBHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pewienue TpUroHOMETpUYECKUX YpPaBHEHUN 1

98 Pemenue TpuroHOMETpHYECKUX yPaBHEHUN 1

99 Pewienue TpUroHOMETPUUECKUX YpPaBHEHUU 1

100 Pemenue TpuroHOMETpHUECKUX ypPaBHEHUI 1
Kontponbshas padora:

101 "TpUrOHOMETPUY €CKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nociuenoBaTelbHOCTENH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 nocjeaoBaTenbHocTU. cTopus aHanmza
0OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuueckas nporpeccust

106 BeckoneuHo yObIBaroIias reoMeTprIecKas
Iporpeccus

107 CymmMma 6eckoHeYHO yObIBaromei
r€OMETPUYECKOI MpOorpeccuu

108 JIuHelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHENHbIN U 3KCHOHEHITUAIILHBIN POCT.
Yucno e. DopMyia CI0XKHBIX OIPOIIEHTOB

110 Hcnonb3oBaHue Nporpeccuu s perieHus
peasibHBIX 3a7a4 NPHUKIAHOTO XapaKkTepa

111 KonTponbeHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE pYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MUHTEpBAJIOB ISl PEILICHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB JIAA pCIICHUSA

117
HEpaBEHCTB

118 MeTo MHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

119 [IpuMeHeHME CBOWCTB HENPEPHIBHBIX
(bYHKIMIA 111 pelieHus 3a1aq

120 [IpumeHeHue CBOWCTB HEMPEPHIBHBIX
GbyHKIUHI 1715 peleHus 3a1a4

121 [lepBas u BTOpast npou3BoJHbIE QYHKIIUU

122 Omnpenesnenue, reOMETPUUECKUIl CMbICTT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICT
MPOU3BOJTHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 [TpousBoaHBIE dTIEMEHTAPHBIX (PYHKITHIA

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUI

128 [IponsBoaHast CyMMBI, IPOU3BEEHUS,
YaCTHOTO M KOMITO3ULIUH (DYHKITHIA

129 ITpousBogHast CyMMbI, IPOM3BEIECHUS,
YaCTHOTO U KOMIIO3ULIUU (PYHKIIUH

130 [TpousBogHast CyMMBI, IPOM3BEIECHUS,
YaCTHOT'O M KOMITO3ULIUH (DYHKITHI

131 KonTtponwsnas padora: "IIpousBoanas"

132 [ToBTOpEHUE, 000OIICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHuA"
133 [ToBTOpEHue, 06001IEHNE, CUCTEMATH3 AT |
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoNbHAs paboTa 1 1
135 Htorosas koHTpoJbHas paboTa 1 1
136 HOBTO?GHHG, 0000I11IeHrEe, CHCTEMATH3aIH 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejibHbIE

pecypchl

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKINNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U IKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO QYHKIUHN HA
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHNIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
MCCIIEIOBAaHUIO (PYHKIIUN Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

Haxoxnenue HanbGoONbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HEPEPhIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HAUMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnenane HanOOoabIIErO U
HaWMEHBIIIEr0 3HAYCHHS HEMPEPHIBHOM
(byHKIIMM Ha OTpe3Ke

10

HaxoxneHne HanOoMbIIErO U
HAUMEHBIIIEr0 3HAYCHHUSI HETIPEPhIBHON
(GYHKLIMU HA OTpe3Ke

11

Haxoxnenue HanOonbLIero u
HAUMEHBIIIEr0 3HAYCHHUSI HETPEePhIBHON
GbyHKIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHOU
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHre NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro pelIeHNs B
MPUKIIAHBIX 3a7jauax

14

[IpumeHnenne npou3BOIHOM AJIs
HAaXO0XJCHUS HAaWITy4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe TPOU3BOAHOM IS
OMpENENIeHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenue npou3BOIHOMN AJIs
OIIpEJeNIEHHS] CKOPOCTH U Y CKOPEHMSI
npolecca, 3aJaHHOro (popmMyIioi nim
rpadpukom




17 Komnosuuus GpyHkuumit

18 Kommosumus GpyHKIum

19 Komnosuuus GyHkuumit

20 ['eomerpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MJI0CKOCTU

)1 I'eomerpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

2 KonTpomnbHas padora: "MccnenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHON"

73 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 3IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaX 0K IEHUS TTEPBOOOPAZHBIX

)5 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS MTEPBOOOPA3HBIX

26 NHuterpan. I'eoMeTpUueCcKuii CMBICI
MHTETpaJia

7 Brruncnenue onpeaenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

)3 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleiOnumna

29 [TpumeHeHue HHTErpaia 15 HaX OXKICHHS
IUI0IIAeH MIOCKUX GUryp

30 [TpumeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemienuit 1udpepeHIanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4ecKkoe MOJIeIMPOBAHUE

33 peanbHBIX MPOLIECCOB C MOMOUIBIO
muddepeHInaIbHbIX YpaBHEHHUH

34 Kontponbhas pabora: "[lepBooOpaznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBaA U TpapUKH

36 Tpuronomerpuueckue QyHKLUNHU, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBa U rpaduKu

13 Tpuronomerpudeckue QyHKUNHU, UX
CBO¥CTBa U rpaduKku

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPAaBHEHUU C IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YPaBHEHUM C TOMOIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6O0p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpuuecKux

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpUUECKUX
HEPaBEHCTB

46 Pemenue TpuroHomMeTpuueCcKuX
HEPaBEHCTB

47 Pemenue TpuroHOMeTpUYECKUX
HEPaBEHCTB
KonTponbHas padora: "I'paduku

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTebHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeNbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUYECKUX HEPABECHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

37 MppallOHAaJIbHBIX HEPABEHCTB
53 OCHOBHbIE METObI PELICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOABI PELIEHUS
UppaloHaJIbHbIX HEPAaBEHCTB
60 OCHOBHBIE METOBI PELICHHS
MppallOHAaJIbHBIX HEPABEHCTB
61 I'papuueckre MeTonbl pelieHus
MppaloHaJbHbIX YPaBHEHUN
2 I'paduueckrie MeTONBI peleHus
MppallOHAJIbHBIX YPaBHEHUI
63 I'paduueckue MeTobl peleHus
IIOKA3aTeNbHbIX YPaBHEHUN
64 ['paduueckre MeTONBI peleHus
MOKa3aTeNIbHbIX HEPABEHCTB
65 ['paduueckrie MeTONIbI peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 ['paduueckrie METONIBI pelIeHUs
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONBI peleHus
68 MOKA3aTeNbHBIX U JIOTapH (PMUYSCKHX
YpaBHEHHUI
I'paduueckrie MeTobI peleHus
69 MOKa3aTeNIbHBIX U JIOrapu(PMUIECKUX

YpaBHEHHI




70

I'padmueckue meTobl pemeHus
MOKA3aTENbHBIX U JIOTapr(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTOIbI peleHus
MOKa3aTeNIbHBIX U JIOrapu(PMUYECKUX
HEPaBEHCTB

72

KontponbeHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3amucu
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUrOHOMeTpudeckas GOopMbl 3alKcu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIAMH

76

ApudmeTrueckre orneparuu ¢
KOMIIJIEKCHBIMU YK CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX YHCEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmysa Myaspa. KopHu n-oii crenenu
U3 KOMIIJIEKCHOTO YKClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




petieHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucia

83 HatypanbsHble 1 Lenble ynciia

84 HarypanbHable u nienbie yncna

25 [IpumeHeHue NpU3HAKOB JETMMOCTH
LENTBIX YACET

26 [IpumeHeHne NpU3HaKOB J1ETUMOCTH
LENIBIX YUCET

87 [TprMeHeHu e NPU3HAKOB JEIUMOCTH
uenbix yucen: HOJl u HOK

28 [IpumeHeHue Npu3HaKOB JEIMMOCTU
nenbpix yucen: HOJl u HOK

29 [TprMeHeHue NPU3HAKOB JEIUMOCTH
LEJIbIX YHCEeJ: OCTATKU MO0 MOIYJIIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJIBIX YMCEN: OCTATKU IO MOYJIIO
[TpumMeHeHue NPU3HAKOB JENUMOCTH

91 LENbIX YHUCeN: anroput™ EBkimuaa nuis
pelIeHts 3a7a4 B LIEJIbIX Yncaax

9 KonTpomnbHas padora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIEZICTBUS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METOABI PELICHUSI CUCTEM U
COBOKYITHOCTEN pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U
96 COBOKYITHOCTEW MppaIlliOHAIbHBIX
YpaBHEHUI

OCHOBHBIE METO/bI PEUICHHUS CUCTEM U
97 COBOKYITHOCTEW IMOKa3aTEeJIbHbIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHHI

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOrapu(MUIECKUX
YpaBHEHUI

OCHOBHbIE METOIbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHI

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYEeCKUX 3a]ay 1 3a7a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M peaibHOM
KU3HU, UHTEPIIPETALIUS 1OTYyYEHHBIX
pe3ynbTaTOB

IIpumeHenue cucTeM K peeHuIo
MaTeMaTUYECKUX 3a]a4 U 3a7a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U peaibHOM
KU3HH, MUHTEPIIPETALHS TOTYyYEHHBIX
pE3ynbTaTOB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a1a4 U3

103 Pa3IUYHBIX 00JaCTel HAYKU U peabHON
YKU3HU, MHTEPIIPETaIs TOTY4EHHbIX
pe3yJIbTaTOB
KonTpomnbHas padora: "Cucremsl

104 palMoHaNbHBIX, UPPAIIHIOHATBHBIX
[I0Ka3aTeNbHBIX U JIOrapHPMHUUECKUX
ypaBHEHHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 PanuoHanbHble HEPABEHCTBA C
napaMeTpaMu

107 PannonanbHbIEe CHCTEMBI C TApaMeTpaMu

108 HppannoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napaMeTpaMu

111 IToka3aTesnbHbBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckne CUCTEMBI C
napaMerpaMu

114 TpuroHomerpu4eckue ypaBHEHHUs C
napaMeTpaMu

115 Tpuronomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHE CUCTEMBI C
napaMeTpaMu

117

[TocTpoenue u uccienoBanue
MaTeMaTUYECKUX MOJieiel peabHbIX
CUTYalMi C TOMOLIbI YPABHEHUH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C rapameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeJIel peasibHbIX
CUTYaIMH C TOMOIILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agauu ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cUCTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHue, 0600IICHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucrembl ypaBHEeHU"

124

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

125

[ToBTOpEeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBenctsa"

126

[ToBTOpenue, 0600MIICHNKE,




cucrtemaTtu3anus 3Hanui: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cucremaTusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,
128 cucremaTtuzanus 3Hanuii: "IlpousBognas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0000IICHHE,
129 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ nmpumMeHeHue"
[ToBTOpenue, 0000IICHNE,
130 cucremaTusanms 3HaHui: "MHTerpan u ero 1
npumeHenue"
131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3Hanui: "OyHkiyun"
132 [ToBTOpeHue, 0000IICHNE, |
cuctemaTtu3anus 3Hanuil: "OyHkuun"
133 [ToBTOpenue, 06o0IICHNE, !
cucTemMaTu3anus 3Hanuil: "Oynxkuun"
134 HTorosas KOHTpoJbHas pabora 1 1
135 Hrorosasi KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, 0000IICHNE, |
CHCTEeMaTH3aIns 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

MHTEPHET
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