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MHHOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «AnreOpa ¥ Hadajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MNpPOrpaMMe CpeaHero oduiero oOpa3oBaHMS,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CleYMBaeT MHCTPYMEHTaJIbHYI0 0a3zy s
M3YUEHHUsI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMHUpyeT
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE 00YyYarolmuXcsl Ha YPOBHE, HEOOXOAUMOM
1UI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHMSI, HUCTOPHH, CIOBECHOCTHU U JAPYTUX
TUCUMIUIMH. B paMkax aaHHOTO y4deOHOro Kypca oOydaromiuecs OBJIaJIeBaloOT
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,
MIOHMMAaHUsI OCHOBHBIX TCHJICHIIUHN Pa3BUTHS YKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHHs U B
MOBCEHEBHON XM3HHU. B TO ke Bpems OBNajeHHE aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOro aHajn3a pa3BHBACT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKIIEHUSI C MTOMOIIBI0 HHAYKIIMU M PAcCyXIaTh ACTYKTHBHO, MUCIOIH30BAThH
00001IeHNEe U KOHKpETH3aluio, a0CTparupoBaHUE W aHAJIOruio, (opMupyer
KpPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xome m3ydenmst yuyeObHOTO Kypca «Anredpa W Hadajga MaTeMaTHYecKOro
aHaim3a» 00ydJarolluecs MOJYYaloT HOBBIM OMNBIT pEIleHUs MPUKIATHBIX 3a/ad,
CaMOCTOSATEIFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeH pealbHbIX CHUTYaIlUi,
UHTEPIIPETallMd  TMOJYYEHHBIX  pEIICHWH,  3HAKOMSTCS €  MpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TIPHpOJE, HAyKe M HCKYCCTBE, C
BBIJTAIOLIUMUCS MAaTEMaTUYECKUMHU OTKPHITUSMH U UX aBTOPaMHU.

Y4eOHblii Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIUAIOM,
KOTOPBIN peanm3yeTcs Kak dYepe3 YYeOHBI MaTepual, CIocoOCTBYIOIIHIMA
(OPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUsS, TaKk M dYepe3 creuuduky yueOHOU
NESITEIbHOCTH, TpeOyIole MpOAOHKUTEIbHOM  KOHILIEHTpPAIlMM  BHHUMAaHUS,
CaMOCTOATENPHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 TIOJYYEHHBIH
pe3yIbTarT.

B ocHoBe Merogumku oOyueHus airebpe M HayajgaM MaTeMaTH4YeCKOro
aHaM3a JeKUT ACSITETbHOCTHBIM MIPUHITUI 00Y4EHUS.

B crpykType yueOHOoro kypca «AnreOpa M Haudajga MaTeMaTHYECKOIO
aHaM3a» BBIIETICHBI CICAYIONINE COAepkKaTelIbHO-MEeTOAnYecKue TuHuM: «YUncna
U BeIYUCIIEHU», «DyHKIUN U rpadukny, «YpaBHeHHs U HEpaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHanm3a», «MHOokecTBa M JOrMKa». Bce OCHOBHbIE



COZIEPKATEIbHO-METOAMUECKHAE JIMHUM U3YYaloTCd Ha TMPOTSXKEHUU JABYX JIeT
o0y4eHUs Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMM T€MaMU U pasjaenamu. J[aHHBIN
y4eOHBI KypC SBISIETCS WHTErPATHUBHBIM, TIIOCKONBKY OOBEAMHSIET B cebe
COJiepaHNe HECKOJbKUX MaTeMaTHUYeCKUX NUCHUUIUIMH, TakUX Kak aiureopa,
TPUTOHOMETPHS, MAaTEMaTHUYECKU aHalIn3, TEOpUS MHOXKECTB, MaTeMaTHyecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaJeBalOT BcE Oosee
IIMPOKUM MaT€MaTUYECKUM aIlapaTroM, Y HUX MOCIIEA0BaTENbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelb pealbHOU
CUTYaIlMH, PUMEHATh 3HAHUS, MOTYYCHHbIE NPU U3YUYEHUHU y4yeOHOro Kypca, s
pEeIIeHUsI CaMOCTOATENHFHO C(OPMYIMPOBAHHON MAaTeMaTHYECKOW 3a/laud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkarenbHo-MeToAUUecKass JUHUS «YUucia U BBIYUCICHUSD 3aBEpPIIACT
(dopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOI'0 001Iero oopazoBanus. Ha ypoBHe cpegHero o61ero
oOpa3oBaHus ocoboe BHUMaHHE yAedseTcs  (HOPMHPOBAHUIO  HABHIKOB
palMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIIKX B Cce0s HCHOJIb30BAaHUE PA3INYHBIX
dopMm 3ammucu uuciIa, YMEHHE JeNaTh MPUKUAKY, BBIIOTHATH NPUOTKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBbIE BBIPAXKEHHUSA, pabOTaThb ¢ MATeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXECTBAa HATYpPAIbHBIX, IEJbIX,
pallMOHAIBHBIX M JEHCTBUTENbHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX dYHCell. B KakIoM H3 O3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHBIE €My CIHenUu(pUUIECKUEe 3aJadud ¥ OIEepaluu: eJNeHHuEe Haleo,
ONEpUpPOBaHHE OCTATKAMM HA MHOXECTBE IIEJbIX YHCET, OCOOble CBOWCTBA
paIMOHABHBIX W MPPAMOHANBHBIX YHCeN, apu(METHIECKHUE ONEpallid, a TaKKe
W3BJICUCHUE KOPHS HATypaJbHOM CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TPUMEHEHUS ISl PEIICHUS Pa3TUYHBIX 3a71ad
dopMupyeTcsi mpeAcTaBIeHUEe O €AMHCTBE MaTeMaTUKU KaK HayKd U €€ poyd B
MIOCTPOCHUU MOJICNeH pealbHOTO MHpA, IMIMPOKO HCIIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIIHsl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEAIM3YyETCsl Ha MPOTSHKEHUHU BCETO
oOyueHHusi Ha YpOBHE CpPEJHEro oOIIero o0pa3oBaHUs, IMOCKOIbKY B KaKIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIIEHWE COOTBETCTBYIOMIMX 3aaad. B
pe3yiapTaTe OOyd4aroliuecs OBJAJACBAIOT PA3NUYHBIMM METOJAaMU  pEIlIEHUs
pallMOHABHBIX, HPPALMOHAIBHBIX, IOKa3aTeNbHBIX, JOrapuMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHM, HEpaBEHCTB M CHCTEM, a TakXkKe 3ajad,
cofepxaiux mnapaMmerpsl. llomydeHHble yMEHHS LIMPOKO HCHOJIB3YIOTCS MpU
UCCIIEIOBAaHNN (YHKIIMI C TTIOMOIIBIO MPOU3BOJHON, MPH PEIICHUH MPHUKIATHBIX



3a/1a4 M 3a7a9 Ha HAXOXJICHHE HaOOJBIINX U HAUMEHBITUX 3HAYCHUH (DYHKITUH.
JlanHast coneprkarenbHas JIMHUS BKIIOYAeT B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIMIOJHATH ~ pacu€Trhl 1o  (opmylaM, TMpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHHUM, a TaKXe BBIPAKCHUMH,
COJIEpKaIIMX CTENeHu U Jjorapudmbel. braromaps u3ydeHHIo anredpandecKkoro
MaTepuaga  MOPOMCXOAUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMHYECKOrO U
a0CTPAaKTHOT'O MBIIUICHUST O0Oydarouuxcs, (HOPMUPYIOTCS HAaBBIKU JEAYKTHUBHBIX
paccykaeHuid, paboThl C  CHUMBOJBHBIMH  (opMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. AiredOpa
npeniaraetT d((EeKTUBHbIE WHCTPYMEHTHI I PEHICHUS TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHbIX 3a/a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

CopnepxatenpbHo-MeToAnYecKass JuHUS «DyHKIMH uW rpadukm» TECHO
NeperieTaeTcss ¢ APYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTD U3YUEHUs MaTepuana. M3yuenue cTeneHHon,
MOKa3aTebHOM, Iorapu(MUUECKOW U TPUTOHOMETPUYECKUX (PYHKIIUMA, UX CBOMCTB
U rpaduKOB, UCIONB30BaHUEe (DYHKUIMIA JUIsl pelIeHHs 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTeMaTHYECKUM aHAIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercs: GOpMUPOBAHUIO YMEHHS BbIpaKaTh (GOpMYJIaMH 3aBUCUMOCTH MEXITY
pa3IMYHBIMU BEJMYMHAMU, HCCIIEOBATh TMOJyYEHHBbIE (YHKIIUH, CTPOUTHh WX
rpadguku. MaTtepuan 3Toi coliepKaTeIbHOM JIMHUU HalleJeH Ha pa3BUTHE YMEHUI
U HaBBIKOB, IO3BOJIAIONIUX BBIPAXKATh 3aBUCUMOCTH MEXAYy BEJIUYMHAMHU B
pasznuaHON (GopMe: aHaTUTHYECKOW, rpaduueckord u cioBecHou. Ero msyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO  MBIIUICHHS, CHOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3aIluH, UCIIOIb30BAHUIO aHAJIOTHA.

ConepxkarenbHas nuHUsI «Hadana maTreMarndeckoro aHain3a» IO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYr KaK MareMaTU4YECKHX, TaK W MPUKIAJHBIX 3a7ad4,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXKHOCTH CTPOWTH
rpaduKu  CIOXKHBIX (YHKUIMMA, OMpenensiTh HMX HauOOoJbIIMEe W HAUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAn (GUTYp W OOBEMBI TEJN, HAXOAUTh CKOPOCTH W
yCKOpeHus TpoleccoB. JlaHHas copaepskarelibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHSI MaTEMaTUYECKUX MOJEIEH peaIbHbIX CHUTYalUH,
MO3BOJIACT HAXOAWTh HAWIydlllee pEIICHUEe B TMPUKIAJHBIX, B TOM YHCIE
COLIMAIbHO-2KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTH4€CKOIrO
aHajgM3a CHOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMaIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHI pacliO3HABATh MPOSBIICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHHKE W MCKyccTBe. OOydaromniuecs: y3HAIT O



BBIIAIOIIMXCS PE3YJIbTATax, IMOJIYYEHHBIX B XOAE pa3BUTUS MAaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-MeTOANYECKasd JIMHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl BJIEMEHThl TEOPUM MHOKECTB M MATEMaTH4YEeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHbBIE MPEICTABIEHUS POHU3BIBAIOT BECh KYpPC IIKOJBbHOW MaTEMATUKHU
U TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIM SA3bIK, OOBEAMHSIOIIUNA BCE pa3ieiibl
MaTEeMaTUKU M €€ NPUIIOKEHUM, OHHM CBSI3BIBAIOT pa3HbIE MaTEeMaTUYECKHE
JUCUMUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxHO [aTh
BO3MOXXHOCTh 00y4YarolmemMycsi MOHMMaTh TEOPETHUKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHOM MaTeMaTUKH M MCIOJIb30BaTh €ro JUIsl BHIPAKEHHSI CBOMX MBICIIEH.
JIpyruM BaXHbIM NPU3HAKOM MAaTE€MaTUKH KaK HayKd CIEAYyeT NPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJ€IOBaHUE OMNPEICIEHHBIM
IpaBWJIaM  IOCTPOEHUs  JOKA3aTeJbCTB.  3HAKOMCTBO C  3JEMEHTaMU
MaTEMaTUYECKON JIOTUKH CHOCOOCTBYET Ppa3BUTHIO JIOTUYECKOIO MBIIUICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXIEHHUS Ha OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOT'O MBIIIUICHUS.

B yueOHOM Kkypce «Anredpa W Hauyajga MaTEeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOIO MOJEIMPOBAHUSA, KOTOPHIE MPU3BAHbI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyallUi, HKCCIENOBAHMS 3THUX MOJENEH C MOMOINIbIO amnmapara aireOpsl u
MaTeMaTU4YEeCKOr0 aHalli3a, WHTEPIPETAlUd MOJYYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KK/bIM U3 PAa3/eI0B IPOrpaMMbl, MOCKOIbKY BECh MaTepual
y4e0HOro Kypca LIMPOKO MCHIONB3YETCs ISl PelleHUs NMPUKIAIHbIX 3anay. [lpu
pEIICHNH  PeaTbHBIX  MPAKTUYECKUX  3a7ad  oOydJaroniuecss  pa3BUBAIOT
HAO0JIIOIATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJIOTHIO, 0000marh W  KOHKPETHU3WPOBATH  MPOOIIEMY.
HesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEUICHUS MNPUKIAAHBIX 3a7ad
OpraHM3yeTcs B IPOLEeCcCe U3YUEHHS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTUYECKOIr0 aHAIN3ay.

Ha wusydyenue yuebHOro kypca «Asrebpa M Hadajla MaTeMaTH4YEeCKOTO
aHanm3a» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 yaca B HEJIETIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUS

Paunonanbabie ynciaa. OOBIKHOBEHHbIE M JECATUYHBIE APOOU, IMPOLIEHTHI,
OeckoHEeUHbIe Mepuoauueckue Apoou. [lpumenenue apodet U TPOIEHTOB IS
pELICHUS PUKJIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUN U PEATbHOU KU3HHU.

JlencTBuTeNbHbIE 4YMCNA. PalMoOHaIbHBIE W UPpalMOHAJIbHBIE YHCIA.
Apudmernueckue  omepaludd € JCUCTBUTENbHBIMH  4yucIaMu.  Moayib
JEHUCTBUTENBHOIO YKCa U ero cBoicTBa. [TpubnuxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpPYTJICHUs, IPUKUJIKA U OLICHKA Pe3yJIbTaTa BIYMCICHNMN.

Crenenp ¢ uensiM TnokazareneM. buHoM Herorona. Hcnonbs3oBanue
noaxojsen (popmbl 3aMucu IEUCTBUTEIbHBIX YHUCEN IS peICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS TaHHBIX.

ApudmMeTuyeckuii KOpeHb HaTypajJbHOW CTETIEHHU U €r0 CBOWCTBA.

CreneHp C panuoOHANIBHBIM II0KA3aTelieM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIEM.

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

CHHYyC, KOCHHYC, TaHI€HC, KOTaHI'€HC YHUCJIOBOrO0 aprymeHTa. ApKCHUHYC,
ApPKKOCHHYC U APKTAHT'E€HC YMCIOBOr0 apryMEHTaA.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa W TOXKAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHMS-CIEICTBUA. HepaBeHCTBO,
pelIeHue HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LETbIX U IPOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEpPAaBEHCTB. MHOIOWwIEHbl OT OJHOM NEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4WJIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LENBIMH
koaunumentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YNCIOBBIX BBIPAXKEHUM, COAEP/KAILUX CTEIIEHH U KOPHHU.

WppaunonanbHbie YpaBHEHUS. OcHoBHBIE METO/BI peuieHus
HMPPALUOHAIBHBIX YPABHEHUM.

IToka3zarenbHble ypaBHEHHsA. OCHOBHBIE METOIbI PEIIECHUS ITOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

Jlorapupmuyeckue ypaBHEHHUSI. OcHoBHbIE METO/IbI peleHus
norapupMUIECKIX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHne TPUroHOMETpUIECKUX YPABHEHHM.



Pemienne cucrem JIMHEMHBIX ypaBHEHUMM. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHUU. Omnpenenutenb MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICT H
CBOMCTBA, BBIYMCJIICHUE €r0 3HAYEHUs, IPUMEHEHUE ONPENEIUTENS Uil PELICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHHM. PelleHne NpUKIAagHBIX 3aJad C HOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUM. lcciaegoBaHue MNOCTPOCHHOM MOAEIU C
MIOMOILBIO MATPHUILL U ONIPEAETUTENEH.

ITocTpoeHre MaTeMaTUYECKUX MOJIEJIEN PEarbHOW CUTYAIlMU C IMTOMOIIBIO
YPaBHEHUW W HEPABEHCTB. [IpuMeHEHHE ypaBHEHHI M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/ady M 3aJ]ad W3 Pa3IMYHbIX OOJAcCTell HayKd M peanbHOU
KU3ZHHU.

DyHKIMU U TPaPUKHU

OyHKIUsI, crnocodbl 3amanus ¢GyHKIUU. B3aumHO o0paTHbIE (YHKIUU.
Komnosunuss Qynkuuii. I'padukx  ¢GyHKIHA. DJeMEHTapHbE MNpeoOpa3oBaHUs
rpauKoB QyHKIIUH.

OObnactb ompeseleHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomoCTOsTHCTBA. YEéTHBIC M HeuéTHbIC QyHKIMU. [leprognyeckue
dbyukiuu. IIpomexxyTku MOHOTOHHOCTH (YHKIMH. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Haubosnbliiee 1 HaMeHblllee 3HaYeHUsI GPYHKIIUU Ha MPOMEXYTKE.

Jluneitnasi, kBaapaTU4Has U APOOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
UCCIIEIOBAaHUE U TOCTPOEHHUE UX IPapUKOB.

CrernienHast GyHKIMS ¢ HATYpaJIbHBIM U IIENIbIM MOKa3aTeneM. E€ cBolicTBa u
rpajuk. CBoiicTBa M TpauK KOPHA N-OM CTENEHW Kak (YHKIMH OOpaTHOU
CTEIEHU C HATYPaJIbHBIM NTOKa3aTEIEM.

[TokazarensHas u Jnorapudmuyeckas (yHKIUHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN ISl peIIEHUs] YPABHEHU.

TpuronoMerpuueckass OKPYXKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX
(GYHKIMNA YUCIOBOTO apryMEHTa.

QOYHKIIUOHAJBHBIE 3aBUCUMOCTM B pEaJbHbIX IpoOLEcCCaX U SBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEM.

Havana maTteMaTH4eCKOro aHajaus3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEIOBATEILHOCTEH. MeToxn
MaTeMaTU4eCcKon WH]TYKIIHAH. MOHOTOHHBIE u OTpaHUYCHHBIC
[OCIIEA0BATEIBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTe€MaTHYECKOrO aHaIM3a Kak
aHanM3a OECKOHEYHO MaJlbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yoObiBaromas
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
Iporpeccuu. JIMHENHbIN U 3KCIOHEHIHAIBHBIN pocT. Hucio e. @opmyiia CI0KHBIX
npoueHToB. Mcnonp30BaHME TPOrpPECCHM I PEUIEHUS pPEAbHbIX —3a7ad
NPUKIIAJHOTO XapaKTepa.



HenpepeiBHbIE (QyHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajpuxoB (yHkiuii. CBoilcTBa (yHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIIOB I PELICHHUsS HEpaBeHCTB. lIprMeHEHHE CBOWCTB HENPEPHIBHBIX
(GyHKUMN 1S pelieHus 3a1ay.

[lepBas u BTropas npousBojHble pyHKIMH. OnpeneneHue, reoMeTpUIeCcKuil u
(u3nUecKuil CMBICT TPOU3BOAHOM. Y paBHEHHE KacaTelIbHON K rpaduKy (QyHKIIHH.

[IpousBonHble  3neMeHTapHbIX  (QyHkumil.  Ilpou3BogHas  CyMMBI,
POM3BEAEHUS, YaCTHOTO U KOMIO3UIIMHN (PYHKLIUH.

MHoxkecTBa U JIOTMKA

MHOXeCTBO, Olepalny HaJ MHOXKECTBAMH W WX CBOMCTBA. Jlnarpammsbl
Oinepa—Benna. IIpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO — amnmapara Ui
ONMCAHMS pEANbHBIX IPOLIECCOB M SABICHUW, IIPU PEIICHUM 331ad U3 IPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOrO OOBEKTa, CJEJICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

Hatypanbabie u uensie uncna. [I[puMeHeHue MpU3HAKOB ACIUMOCTH IIENIbIX
gyucen, HauOonpluii oOuui aenurens (mamee — HOJl) u HanmeHsbliee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moay:to, anroput™ma EBkimaa 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 M3 KOMIUIEKCHOrO uucia. [IpuMeHeHue
KOMIUIEKCHBIX YHCEN IJIs1 PeIIeHns] (PU3NUECKUX U TEOMETPHUICCKUX 3a71ad.

YpaBHeHUs1 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 TpaduKu

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 HMCCIECIOBAHUS MPOIECCOB U
3aBHUCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 3a7ad W3 JIPYruxX y4eOHbIX
IPEAMETOB U PEATBHOM )KU3HH.

Havasia MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHue Mpor3BOAHON K MCCIIEIOBaHUIO (YHKIMA HA MOHOTOHHOCThH U
sKcTpeMyMmbl.  Haxoxzaenue  HauOoiblIero W HAaUMEHBLIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIUU HA OTPE3KE.

[IpumeHeHue NPOU3BOAHOW I HAXOXKACHUS HAWIY4YIIEro pEIICHUsS B
NPUKIAJAHBIX 3ajadax, Uil OINpEAENICHHs CKOPOCTH W YCKOPEHHs Ipolecca,
3aJlaHHOTO (OPMYIION UK TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKIUH. [TpaBuna HaxoXaeHUsS TIepBOOOPa3HBIX.

WuTerpain. ['eomeTpruueckuii CMBICII MHTETpaja. Brruncnenne
onpenenéHHoro uHTerpana mno dopmyne Hetorona-JleiOnua.

[IpumeneHrne uHTerpajna s HaXOXKICHHS IUIOMAAEH IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEJl.

[Tpumepsl pemenuit auddepeHunanbHbBIX ypaBHEHHH. MaremaTuueckoe
MOJIETUPOBAHUE PEANBHBIX IPOLECCOB € MOMOIIbIO  IUu(depeHIHATbHBIX
YpPaBHECHUU.



[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 T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHUHWCKOro  0OIecTBa,  MpPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHHIA,
MPOLIEYp TPaXTAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B COOTBETCTBUH C HX
GYHKIMAMY U HA3HAYCHHUEM;

2) NaTPUOTHYECKOT 0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HIACHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSAILIEMY POCCHUHCKOM MaTeMaTHWKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTHYECKOM MIKOJbI,
UCIOJIb30BaHUE JTHX JIOCTIDKCHMM B JAPYTrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOr0 MOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUH HAyKh U JACSATEIbHOCTBbIO YUE€HOrO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) 3cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajay, PELIECHU, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMAaTHYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUSA:

chOpPMUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTEMAaTHYECKUE 3HAHUSA B
MHTepecax 3J0pOBOro U 6e3onacHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE TNHUTaHHUE, COAIIAHCUPOBAHHBIM PEXUM 3aHATUUA U
OTJIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESTEIBHOCTHIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpYyLY, OCO3HAaHWE LIEHHOCTU TPYOOJIOOUs, HHTEpEC K
paznuuHbIM  chepam  TIpoeCcCHOHAILHOM  JCSATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPHIOKEHHSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOD
Oyaymield mpodeccud W Ppeaqu30BBIBaTH COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MAaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBIECHHOCTH;

7) 3KOJIOrM4€CKOro0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh ~ DKOJIOTHYECKOM  KYyJIbTYpbl, TOHWMAaHHWE BIUSHUSA
COLIMATbHO-9KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpelibl, OCO3HAHUE TI00aJIbHOTO XapaKTepa IKOJIOTHYECKUX MpoOieM, OpUeHTAIUs
HAa TPUMCHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHs 3aaad B 00JacTH
OKpY>KaoIlel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJIEACTBUM JIJISI OKPYXKAIOLIEH CPEbI,

8) HeHHOCTH HAYYHOr 0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©W  OOIIECTBEHHOW  TPAKTUKH, IMOHUMAaHUE
MaTEMaTUYECKON HayKu Kak c@epbl YelOBEYECKOW JIeATeTbHOCTH, 3TaroB €€
pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMHN, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTU4YeCKOM KYJIbTYpOM KakK CpeICTBOM IIO3HAHUSI MHpA,
TOTOBHOCTh OCYILECTBIISITh MPOECKTHYIO W MCCIEAOBATENbCKYIO AESATEIbHOCTh
WH]JIUBUYaJTbLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBrbie 1oruyeckue 1eHCTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKU MATEeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXKAY TMOHATHUSAMH, (OPMYIUPOBATH
OTIpeNieJICHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIIH,
OCHOBaHMsI /17151 0000IIEHNS U CPAaBHEHUSI, KPUTEPUU ITPOBOJAMMOTO aHATIN3a;

BOCIIpUHUMATh,  (OPMYIMPOBaTH U  MPeoOpa3OBbIBATh  CYKICHUS:
YTBEPJIUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (haKkTax, JMaHHBIX, HAONIOJECHUSX M YTBEPXKICHUSX, MpeajaraTb KPUTEPUH IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€IYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUY;

IPOBOJIUTH CAMOCTOSITEIBHO JTOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI
(MpsiMBbIE ¥ OT TPOTUBHOTO), BBICTPAUBATh apryMEHTAIUIO, TPUBOIUTE MIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;

BbIOMpaTh crnoco0 penieHUst y4eOHOM 3aaadd  (CpaBHUBATH HECKOJIBKO
BApMAHTOB  pEIIeHHWs, BbIOMpaTh HauOosiee  MOAXOMANUMHA ¢ y4€TOM
CaMOCTOSATENILHO BbIIETIEHHBIX KPUTEPHUEB).



Ba3oBble nucciienoBarebCcKue 1eiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIUE  MPOTUBOpEYHE,  MPodIIEeMY,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIUIO0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEA0BaAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTHUYeCcKOro 0ObEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMHU, SBJIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEILHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yjbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IEHU;

MPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMIpollecca, a TakKe BbIABUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmei:

BBISIBIIATH JACPUITUTH WH(DOpMAIIMY, TaHHBIX, HEOOXOMAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]]auH;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh W MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBieHus;

CTPYKTYypUpOBaTh MH(MOpPMAIIUIO, MPEACTaBIATh €€ B pa3iMYHbIX (opmax,
WJUTIOCTPUPOBATH TpadUdECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOopMYyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIpUHUMATh U (POPMYJINPOBATH CYXIAEHHS B COOTBETCTBUU C YCIIOBUSIMU U
HEeIAMH OOIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 0 XOAY pEUICHHUs 3aayu,
KOMMEHTHPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0/l OOCYXKICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3aiadyd, BbICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pELIEHUs, COIOCTABIATH CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYAaCTHHUKOB
Uanora, OOHapyXKMBaTh pPa3IMuM€ M CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACUS, CBOU BO3PAKECHMUS,;

MIPEACTABIATh PE3YIbTAThl PEMIEHUS 331a4d, KCIIEPUMEHTA, UCCIEA0BAHNS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3ajad
pe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHH.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA



Camoopranuszanus:

COCTaBJIATh ILJIaH, AJITOPUTM pELICHUs 33Ja4H, BIOMpaTh CIIOCOO PEIICHHUS C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pEIEHUI C yYETOM HOBOI MH(pOpMAaIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VIEKT:

BJIQJIETh ~ HABbIKAMHM  IO3HABAaTEJIbHOM  pe(ieKcCMM Kak  OCO3HaHHUS
COBEPIIAEMBbIX JIEUCTBUM U MBICIUTENbHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
crnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYE€CKOU 3aJ1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IPU PELIEHUM 3a]1ayH,
BHOCUTb KOPPEKTUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HalIEHHBIX OLIMOOK, BBISBIEHHBIX TPYAHOCTEMH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IEJIU U YCIOBHUIM, OOBSICHITH MPUINHBI
JOCTH)KEHUSI WJIM HEJOCTHXKEHUS PE3YJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEIBHOCTD:

IIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBHUIYaJIbHON
paboOThl MpW peleHMH Y4eOHbIX 3ajJad, NOPUHUMATh LeJlb COBMECTHOM
JESITeIbHOCTH, TJIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIBI palOT, JOroBapuBaTbCs, OOCYXAaTh TIpoLleCC W pe3yibTaT pabdoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJI€HUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HHBIE), BBIIOJHATh CBOI 4YacTb pabOThl H
KOOPAMHUPOBATH CBOM JEWCTBHUS C JAPYTMMH YJIE€HAMU KOMAaHbl, OLICHUBATh
KayecTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce oOyJaromMiicss MOJYYHUT CIEIYIOIINAE
MIPEIMETHBIC PE3yJIbTAThl MO OTACIBHBIM TeMaM pabodyel MporpaMmbl YIeOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCIICHUS:

CBOOOJIHO ONEPUPOBATH TOHATHUSAMH: PALMOHAIBHOE YHUCIO0, OEeCKOHEUHas
nepuoauvecKas JApoOb, TMPOIEHTHI, UPpPAIMOHAIBHOE YHCIO, MHOXECTBa
palMoOHAIBHBIX U IEUCTBUTEIBLHBIX YUCEN, MOAYJIb JEHCTBUTEIIHLHOTO YUCIIA;

OPUMEHSATh JApoOM W TPOLEHTHI JUIsl PEIICHUS TPUKIAJHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOM KU3HU,

MPUMEHSATh TPUOTMKEHHBIC BRIUMCIICHHUS, IPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCIICHUI;



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

CBOOOZHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAILHBIM MTOKA3aTeIeM;

CBOOOZIHO OMNEPUPOBATh MOHATUSAMHM: JIOTapu(M 4YHCTa, AECATUYHBIE H
HaTypaJibHbIE JIOrapu(MmBbl;

CBOOOJHO OMEpUPOBATh MOHATUSIMU: CHHYC, KOCUHYC, TAaHI€HC, KOTAHIEHC
YUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMM: APKCHHYC, APKKOCHMHYC M apKTAaHI'€HC YHCIOBOIO
aprymeHra.

YpaBHeHUs M HEPABEHCTBA:

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

OPUMEHATHh pa3IyHble METOJbl PELIEHUS PalUOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHUM, IPUMEHATH METOJ HHTEPBAIOB JUI PELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOTOWIEH C LeNbIMU Ko3(UIMeHTaMy, KOPHU MHOrO4YJI€Ha, TNPUMEHSTh
JIeJICHUE MHOTOWIEHa Ha MHOI'OYJIEH C OCTaTKOM, TeopeMmy besy n reopemy Buera
JUISl PELLICHMS 3a]1a4;

CBOOOJTHO OMEPUPOBATh TMOHATHUSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpHlla, ONPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKUI CMBICI,
UCIIOJIB30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 g BBIYUCICHUS €r0 3HAYCHMS,
IIPUMEHATh ONPENCIIUTENN [UIl PEUICHHUs] CUCTEMBbl JIMHEWHBIX YpPaBHEHWU,
MOJZIEIIMPOBATh PEabHBIE CUTYALMHU C ITOMOIIBIO CUCTEMBI JUHEHHBIX YPAaBHEHUM,
UCCJIEIOBAaTh ITOCTPOCHHBIE MOJEINA C IIOMOIIBIO MAaTpULl U OIpEACIIUTENEH,
VMHTEPIIPETUPOBATH MMOTYyYECHHBIA PE3YJIbTAT;

UCIOJb30BaTh CBOICTBA JEHCTBUI C KOPHSAMU JJIs1 IpeoOpa3oBaHUsA
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMsI UNCIOBBIX BBIPAXKEHUH, COEpKAIIUX CTEIIEHU C
palOHaIbHBIM [T0KA3aTEIIEM;

UCII0JIb30BaTh CBOICTBA aorapu@moB IS npeoOpa3oBaHUs
norapupMUYECKUX BbIPAKEHUMH;

CBOOOJHO OINEpPUPOBaTh MOHATHUSIMU: HpPPALMOHATbHBIE, IMOKa3aTelbHbIE U
norapupMuUecKue ypaBHEHHs, HAXOIAUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIbHBIX
IIEPEXO0I0B UJIH OCYILECTBIISIS IPOBEPKY KOPHEH;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUECKHe (HopMynbl Al mpeoOpa3zoBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHUI,

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpAaBHEHHUE,
OPUMEHSTh HeoOXoaumbie  (GOpPMYNBl Ui PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTYAIlMM Ha S3bIKE aireOpbl, COCTaBIIAThH
BBIDQKCHHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIIEI0BaTh
MOCTPOEHHBIE MOJIEH C MCIIOJIb30BaHUEM alapaTa anreOpbl.

DyHKUNH U rpaPUKuU:

CBOOOJIHO OINEpUPOBATh MOHATUAMU: (PYHKLHS, CIOCOOBI 3aMaHus (PyHKIUH,
B3aMMHO oOOpaTHble (YHKIIUH, KOMMO3UIUS (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJHSATH AJIeMEHTapHbIe MpeoOpa3oBaHus rpaduKoB G yHKIUNT;

CBOOOJHO ONEPUPOBATH MOHSATHUSMU: OOJIACTH OMPENEICHUS U MHOXXECTBO
3HaYCHUN PYHKIMH, HYJIU (PYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: UYETHbIE M HEYETHBIE (DYHKIUH,
nepuogndeckue (PyHKIMHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (YHKIIMM, HauOosblliee U HauMEHbllee 3HauyeHHe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: QYHKLIMS C HATypajIbHbIM U
[ENbIM TIOKa3aTesieM, rpaduK CTEMeHHON (YHKIMU C HaTypajdbHBIM H IIEJIBIM
nmokasaresyieM, rpauK KOpHS Nh-0il cTeneHdu Kak (YHKIMUA OOpPaTHOW CTENEHU C
HaATypaJbHBIM TOKa3aTeseM;

ONEpUPOBATh TIOHATUSMHU: JMHEHHAs, KBaJpaTHUHas WU JIPOOHO-TMHEWHas
(YHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIE0OBAHUE U TTOCTPOCHUE UX IPapUKOB;

CBOOOHO OMEpUPOBATH TOHATHUSMHM: IOKa3aTeNbHAs W JorapupmMuiecKas
(GyHKIMH, UX CBOWCTBA M TpaduUKH, HUCIOJIB30BaTh HMX TpadUKH OIS PELICHHS
YpPaBHEHUU;

CBOOOZIHO OINEpUpPOBaTh MOHATUSIMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Trpapukd (QYHKUMA Ui UCCIEIOBAaHUS TMPOIECCOB U
3aBUCHMOCTEN MpU PEIICHUHU 3a7a4d U3 APYruX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUYMHAMU;

Havana matemaTu4eckoro aHajiusa:

CBOOOJTHO OTEpPUPOBATH MOHATHUSAMHU: apuPMeThyecKkas U TeoMeTpudecKas
nporpeccusi, 6ECKOHEYHO yObIBaroIas reOMEeTpuYecKasi Mporpeccusi, TMHEHHBIA 1
AKCIIOHEHIIMATIBHBIA POCT, (POPMYJia CIOXKHBIX MPOIIEHTOB, UMETh MPEACTaBICHHUE
O KOHCTaHTE;

UCIOJb30BaTh MPOTPECCUM MJIsl PELICHUS peajbHBbIX 3a7ad MPHUKIAJIHOTO
XapaKkTepa;



CBOOOTHO ONEPHUPOBATh MOHATUSAMHU: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMsI
[IOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE W OTPAaHUYEHHBIE IIOCIEAOBATEIBLHOCTH,
INOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaT€MaTHYECKOro AaHAIM3a KakK aHalaMu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: HENpepbIBHbIE (YHKIUU, TOUKH
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI I'paduka GyHKINH;

CBOOOZIHO ONEpUpPOBATH MOHATHEM: (YHKIMSA, HENPEpbIBHAS Ha OTpE3Ke,
NPUMEHATh CBOMCTBA HENMPEPBIBHBIX (DYHKIMIA [T pelieHus 3ajay;

CBOOOZIHO ONEpUPOBATh TMOHATUAMM: TIEpBasi M BTOpas MPOU3BOAHBIC
dbyHKIIMHY, KacaTenbHas K rpaduky GHyHKIINH,

BBIYMCIIATH ITPOU3BOJHBIE CYMMBI, IIPOM3BEACHMS, YaCTHOTO M KOMIIO3HIIUU
IBYX (PYHKLM, 3HaTh IPOM3BOAHBIE JIEMEHTAPHBIX ()YHKIUH;

UCIOJb30BaTh T€OMETPUUECKUA U (PU3UUYECKHI CMBICT MPOU3BOJHOWU IS
peLIeHUs 3aaa4.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OINEPALlUA  Haj
MHO>KECTBAMU;

WCIIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar i1 OIMCAHUS PEabHBIX
IPOIIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOZIHO OMNEPHUPOBATH MOHATUSIMH: OIpEAENIEHUuE, Teopema, ypaBHEHHUE-
CJIEZICTBHE, CBOMCTBO MAaTeMaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHHUs U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOydaromuiicss TOJYYHUT CIEIYIOIINE
OpeIMETHBIE Pe3yibTaThl 1O OTACJIBbHBIM TeMaM paboueil MmporpaMMbl yueOHOTro
Kypca «Anredpa v Hauajga MaTeMaTHYECKOr0 aHAIIN3ay:

Yucsia ¥ BBIYUCTICHUA:

CBOOOJHO OINEpUPOBaTh MOHATHSAMHU: HATypaJlbHOE M LEJOE YHUCIO,
MHO>KECTBA HAaTypajbHBIX M LEJIBIX YMCEJ, HUCIOJIb30BaTh NMPU3HAKUA JIEIUMOCTH
uensix yucen, HOJ[ u HOK HarypaibHbIX yncen 1 pelieHus 3aaa4d, IpUMEHSITh
anroput™ EBxnnna;

CBOOOZHO ONEPUPOBaTH MOHATHEM OCTAaTKa MO MOAYJI0, 3alHChIBAThH
HaTypaJbHbIC YMCIA B PA3JIMYHBIX TO3UIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEPUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCHA B alreOpandeckorl u
TPUTOHOMETPUYECKONH (QopMe, BBIIOIHATH apu(PMETHUECKUE ONepaluy ¢ HUMU U
U300paxaTh HA KOOPAUHATHOMN MIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJTHO OIEPUPOBATH MOHATHUSMHU: HpPpAllMOHABHBIC, TOKa3aTeNbHbIE U
jgorapu(pMUUYEeCKue HEpaBEHCTBA, HAXOAWThb WX pEHIeHUs C  [OMOMIbIO
PaBHOCWIBHBIX MIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpHEW TMpU pEUIEHUHd TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

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

CBOOOJHO OMEPUPOBATh MOHIATHUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI U CUCTEMBI-CIEICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbIX U
J0rapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panyoHaJbHEIE, VppaLMOHAJIBHBIE, IIOKa3aTEeJIbHBIE,
JAorapupMUYECKUe U  TPUTOHOMETPUYECKUE YpPaBHEHMsI U  HEPaBEHCTBA,
cozepKalme MOAYJIA U IapaMeTPhL;

IPUMEHATH Ipa)UuyecKue METObI JUUIsl 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 aIapara ajareOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKIUU U TpaPuUKH:

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

CTPOMTh TE€OMETpHUYEecKMe oOpa3bl ypaBHEHMH W  HEpPaBEHCTB Ha
KOOPAMHATHOM TIJIOCKOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TpaUKU TPUTOHOMETPUUYECKUX
byHKIIM;

OPUMEHATh (YHKIIUM i1 MOJCIMPOBAHUA U HCCICIOBaHHS pealbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3A:

UCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIE0BaHUS (YHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJUTh HaKOOJbIlIEe U HAUMEHbIIIEE 3HaYeHN (QYHKLIIMH HEMPEPHIBHOW Ha
OTpE3Ke;

WCIIONb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIy4dIIEro pEelieHUus B
OPUKJIAIHBIX, B TOM YHCIE COLMAJIBHO-3KOHOMUYECKHX, 3ajadax, JuIsd
OIpeNielIeHUs] CKOPOCTH W YCKOpEHHs Ipollecca, 3aJaHHOro (QopMysaod WM
rpaukom;



CBOOOJHO  OMEpPUPOBATH TMOHATHUSMHU: TEpPBOOOpa3Has, OMpeIeIEHHBIHI
MHTErpajl, HAXOIWUThb IEpPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKUUIA M BBIYUCIATH
uHTerpan no ¢popmysne Hetorona-JleitOnuiia;

HaXOJUTh TJIOLIAH IUIOCKUX PUTYp U OOBEMBI TeJl C TOMOUIBI0 UHTETPAJIa;

MMETh IPEACTaBICHUE O MATEMATHMYECKOM MOJEIMPOBAHUU Ha INPUMEPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPAaBHEHU;

pemars NpUKIAAHBIE 3aJa4H, B TOM YHUCJIE COLUAIBHO-J)KOHOMHUYECKOIO M
(pu3nyeckoro xapakrepa, CpeiCTBaMi MaTeMaTHUYECKOTr0 aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos
Ne HaumeHoBaHue pa3aesioB M TeM JIeKTPOHHBIE (LM POBHIE)
n/n NPOrpaMMbl Bcero Konrpoarunie o0pa3oBaresbHbIE PeCypPChI
padoThbI
MHOXeCTBO JeHCTBUTENBHBIX YHCE.
| MHorousensl. PannonaibHble ypaBHEHUS U 24 |
HepaBeHCTBA. CucTeMBl TMHENHBIX
YpaBHEHHI
) Oyuxuuu u rpadguxy. CreneHHas GyHKIUSA C 12 |
LEJIBIM [T0Ka3aTeIeM
3 ApudmeTnueckuil KOpeHb N-0il CTENEHU. 15 |
WppanunonanbHbie ypaBHEHUS
4 [TokazarenpHas Qynkius. [lokazaTenbHbIe 10 |
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHS. 13 :
Jlorapudmuyeckue ypaBHEHHUS
6 Tpuronomerpudeckue BbIpaKEHUS U 2 1
ypaBHEHUS
[TocnenoBaTenbHOCTU U MPOTPECCUU 10 1
HenpepsiBubie ¢pynkiuu. [IpousBonnas 20 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUs 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




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 HppannoHanpHbIe, IOKa3aTEIbHBIE U 24 1
aorapu(MuyecKre HepaBeH CcTBa
Kommnekchblie uncna 10 1
HarypanbsHble u 1ienplie yncna 10 1
Cucrembl pallMOHAJIBHBIX, UPPALIMOHAIbHBIX
7 MOKA3aTEeNbHBIX U JIOTapU (PMUIECKUX 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 KVIACC

Ne i/t

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTtpoJbHbie padoThl

MHO)KGCTBO, OIcpanrn HaJ MHOXCCTBAMU U UX

CBOVICTBa

2 Juarpammel Diinepa-Benna 1

3 [IpumeHeHue Te0OpeTUKO-MHOXKECTBEHHOT' O |
anmnapata JUisl peleHus 3a1a4
Pannonanpabie yncina. OOBIKHOBEHHBIC U

4 JIECATUYHBIC POOH, ITPOICHTHI, 0 €CKOHEUHBIE 1
MepUOANYECKUE IPOOH
Pannonanpubie yncna. OOBIKHOBEHHBIE U

5 JEeCSITUYHBIE APOOU, TPOIIEHTHI, 0ECKOHEUHbIE 1
TIEPUOTUIECKUE TPOOH

6 ITpumeHeHue 1poOelt ¥ MPOLIEHTOB JJIsl PELIEHUS |
MPUKJIAIHBIX 33724

7 [Tpumenenue apooOeit 1 MPOIIEHTOB JIsT PEIICHUS 1
MPUKJIAJIHBIX 33724

2 JleficTBUTEIbHEIC YKciia. ParnoHaabHEIC 1 |
WppalvoHaIbHbIC YUCITA

9 ApudmeTrueckre onepamum ¢ el CTBUTEIbHBIMU 1
YyUCllaMu

10 Monyb 1eCTBUTEIBHOI O YUCIA U €r0 CBOMCTBA 1
[TpuGnmu>kEHHBIE BBIUMCIICHHUS, TTPAaBIIIA

11 OKPYIJIEHHUs, IPUKUIKA U OLIEHKA pe3yJIbTaTa 1

BBIYHUCIICHUN




OCHOBHbIE METOABI PELICHUS LIEBIX U JPOOHO-

12 palMOHAJIbHBIX YPAaBHEHUN U HEPaBEHCTB

13 OCHOBHbIE METOABI PELICHUS LIENBIX U JPOOHO-
palMoHaNbHBIX YPaBHEHUN 1 HEPaBEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS 1IENIBIX U APOOHO-
palMOHAIbHBIX YPAaBHEHUN 1 HEPaBEHCTB
MHorouseHsl OT OJHON MepeMeHHOM. [lenenne

15 MHOI'O4JIEHa Ha MHOT'OWIEH C OCTaTKOM. Teopema
bezy

16 MHOro4JIeHbI C IeNbIMU KO3 (D PUITUESHTaAMHU.
Teopema Buera

17 Pemenue cuctem JTMHENHBIX YPaBHEHUM

18 Pemenue cucrem JIMHENHBIX ypaBHEHHUN
Marpuiia cucTeMbl JUHEWHBIX YPAaBHEHUH.

19 Ornpenenurens MaTpULIbl 2X2, €ro reoMeTpPUUECKHUI
CMBICJI U CBOMCTBA; BBIYUCIIEHUE €M0 3HAUECHUS

20 OnpenenuTesib MaTPUILIbl 2X2, €ro reoMeTpuYeCcKui
CMBICTI U CBOMCTBA; BRIYUCIICHUE €T0 3HAaUECHUS

)1 [TpumeHeHue onpenenuTens Al pelieH!s] CUCTEMBI
JIMHENHBIX ypaBHEHUN

2 Pemenue npukinaaHbIx 3a7a4 € IOMOIIbIO CUCTEMBI
JIMHENHBIX ypaBHEHUMN

3 Pemenue npukiaaaHbIx 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JIMHENHBIX YPaBHEHUI

24 KontponpHas pabora: "PanuoHanbHble ypaBHEHHS
1 HepaBeHCTBA. CHCTEMBI IMHEMHBIX ypaBHEHUN"

)5 @Oynkuus, cnocoOs! 3aanus GyHKIUN. B3anmuo

obpatHble pyHKIMU. KoMmo3umus GyHKImii




['paduk dpyHKIIMH. DIIeMeHTapHBIE TPeoOpa3oBaHuUs

26 rpadukoB (HyHKIIHHA
O6nacTh onpeaenaeHns 1 MHOKECTBO 3HAaUCHU

27 ¢ynkuuu. Hymu ¢ynkiun. [IpomMexyTku 3HaK
MOCTOSTHCTBA

)3 Yérupie n HeuéTHBIE QyHKIMH. [lepuoanueckue
¢ynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIIMH

29 Makcumymbl 1 MUHUMYMBI GyHKIMU. Hanbosmbmee
U HauMeHbllIee 3HaueHne QyHKIUN Ha IPOMEXYTKe

30 Jlunelinas, KkBagpaTu4yHasi U ApOOHO-TMHENHAs
byHKIIUH

31 DJeMEHTapHOE UCCIIEOBAHNUE U TIOCTPOECHUE
rpaduKoB ATHX QyHKIIHI

1 DeMeHTapHOe UCCIIEJOBAHUE U TIOCTPOEHUE
rpauKoB ATUX QYHKIMHA

33 Crenens ¢ nenbM nokasareneM. bunom HeroToHa

34 Crenens ¢ nensiM nokaszareneMm. bunom Herotona

35 CreneHHast pyHKIUS C HATYPAJIbHBIM U IIEITBIM
nokasareneMm. E€ cBolicTBa u rpadux

36 KonTtponbsHas padora: "Crenennas pyHkius. Eé
cBoiicTBa U rpaduk"”

37 ApudmeTrrueckuil KOpeHb HaTypaJbHOM CTENeHU U
€ro CBOMCTBA

33 ApudmeTrueckuil KOpeHb HaTypabHOM CTEIEeH! U
€ro CBOMCTBA

39 [Tpeo6Gpa3oBaHMsI YHCIOBBIX BBIPaKECHUIA,
COZIepIKaIlUX CTETIEHU U KOPHHU

40 [IpeoOGpa3zoBaHUs YU CITOBBIX BHIPAKCHHIM,




coacpKamux CTCIICHNU 1 KOPHU

[IpeoOpa3zoBaHUs YU CIOBBIX BEIPAKCHHIH,

H COJICPIKAIMX CTCIICHU U KOPHU

42 Uppanronanpabie ypaBHeHUSI. OCHOBHBIE METOIBI
pelleHus] HpPaIOHATBHBIX YPaBHEHHMA

43 Wppanuonanbabie ypaBHeHUsI. OCHOBHBIC METOIbI
peIIeHUs] HPPAIIMOHATIBHBIX YPaBHCHHIMA

44 Uppanronansabie ypaBHeHUSI. OCHOBHBIE METOIBI
pelleHus] HPPAIMOHATBHBIX YPaBHEHHIMA

45 PaBHOCHIIbHBIE TEPEXO/IBI B PELICHUN
UppalOHATIbHBIX YPaBHEHUN

46 PaBHOCHIIEHBIC TIEPEXO/IBI B PEIICHUN
UppaIoHaIbHBIX YPaBHCHUN

47 PaBHOCHIIbHBIE IEPEXO/IBI B PELICHUN
UppaIoHaTbHBIX YPaBHEHUN

43 PaBHOCHIIbHBIC TIEPEXOJIBI B PEIICHUN
UppaloHaIbHBIX YPaBHEHUN
CoiicTBa 1 rpauK KOpHS N-Oi CTETIEHH KaK

49 (GyHKIIMM 0OpaTHOM CTENEHU C HATYpaJIbHbIM
MoKa3aTelieM
CaoiicTBa u rpaduk KOpHS N-0i CTENEHN Kak

50 (GyHKIIMU 0OpaTHOM CTENEHH C HATYpaJIbHBIM
roKa3aTesieM

51 KonTpomnbHas padora: "CpolicTBa u rpaduK KOPHS
n-oi crenedu. UppanyonanbHble ypaBHEHUS"

57 Crenens ¢ palmoOHaJIbHBIM MMOKA3aTENEM U €€
CBOICTBA

53 CremneHb ¢ palmoHaJbHBIM IMOKa3aTeJIeM U €€




CBOMCTBA

CremneHb ¢ palmoHaJbHBIM MMOKa3aTeJIeM U €€

54 . 1
CBOIiCTBa

55 [TokazarenbHast pyHKIMs, €€ CBOICTBA U I'paduK 1

y )

Hcnonp3oBanue rpaduka GyHKIUU 175 peLIeHUs

56 P 1
YpaBHEHUM
Hcnonp3oBanue rpaduka GyHKIUHU U PEIICHUS

57 Y 1
YpaBHEHUH

53 [Toxa3zaTtenbHble ypaBHeHHs. OCHOBHBIE METOIbI 1
pelleHus MOKa3aTEeNbHBIX YpaBHEHUN

59 [Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE METObI 1
pelleHus 0Ka3aTEeNbHbIX YPaBHEHUN
[Toka3zaTenbHble ypaBHeHHs. O CHOBHBIE METOIbI

60 Y 1
pellIeHus MOKa3aTeNbHBIX YpaBHEHUN

61 KontponeHas pabora: "Iloka3atenbHas pyHKIHS. |
IToka3arenbHble ypaBHEHUS"

62 Jlorapudm uncna. CBoiicTBa norapudma 1

63 Jlorapudwm uncna. CoiicTa norapudma 1

64 Jlorapu¢dwm uncna. CoiicTBa sorapudma 1

65 JlecaTHYHBIC U HATYpATBHBIC JIOTApH PMBI 1

66 €CATHYHBIE U HATypaJbHbIE JIOTapu PMbI 1

y

[TpeoOpazoBaHue BhIpaKEHUH, COIEPHKAIIUX

67 ’ 1
sorapuMbl

68 [TpeoOpazoBaHue BeIpaKeHUH, COEpKALIUX |
sorapuMbl

69 [TpeoOpazoBaHue BeIpaKeHUH, COEpKAIIUX |

Jorapu Gmal




70 Jlorapudmuueckas ¢pyHkuus, e€ cBoiicTBa u rpaduk
71 Jlorapudmuueckast pyHKIUs, €€ CBONCTBA U TpaduK
79 Hcnonp3oBanue rpaguka GyHKIUH IS peIIeHns
YpaBHEHUI
73 Hcnonp3oBanue rpaduka GyHKIUU 175 peLIeHUs
YpaBHEHUM
74 Jlorapudmunueckue ypaBHeHUs. OCHOBHBIE METO/IbI
peleHus JorapupMUIecKuX ypaBHEHUN
75 Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METO/IbI
pelIeHus JTorapupMuIecKux ypaBHEeHU
76 Jlorapudmunueckue ypaBHeHusl. OCHOBHBIE METO/IbI
€IIEeHUs Jorapu(pMUIECKUX YpaBHEHUN
y
77 PaBHOCHIIBHBIE IEPEXO/IBI B PELIECHUN
Jorapu(pMUYECKUX ypaBHEHUI
3 PaBHOCHIIbHBIE TEPEXO/IbI B PELICHUN
Jorapu(pMUYECKUX ypaBHEHUN
79 Kontponbhas padora: "Jlorapudpmuueckast
¢bynkius. Jlorapupmuueckue ypaBHeHH "
20 Cunyc, KOCUHYC, TAHTE€HC U KOTaHT'€HC YHCIIOBOTO
apryMeHTa
81 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI'€HC YUCIIOBOTO
apryMeHTa
20 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YHCIIOBOTO
apryMeHTa
23 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YU CIIOBOT'O
apryMeHTa
84 Tpuronomerpudeckast OKpy>KHOCTb, OIIPEIeJICHNE

TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO




aprymeHTa

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEIeIICHUE

85 TPUTOHOMETPUUYECKUX PYHKIIMI YUCIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 1
87 OCHOBHbIE TPUTOHOMETPHUECKHE (HOPMYITBI 1
88 OCHOBHbIE TPUTOHOMETPUUECKHE (HOPMYIIBI 1
89 OCHOBHbIE TPUTOHOMETpPHYECKHE (POPMYJIBI 1
90 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIPAXKECHUM 1
91 [Tpeo6pa3oBaHe TPUTOHOMETPUUECKUX BBIPAKEHUN 1
92 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUM 1
93 [TpeoOpazoBaHue TPUTOHOMETPUIECKIX BBIPAKCHHIA 1
94 Pemenue TpuroHOMETpUUECKUX ypPaBHEHUI 1
95 Pemenue TpUroHOMeTpUUECKUX ypaBHEHHUI 1
96 Pemenue TpUroHOMEeTpUUYECKUX ypaBHEHU I 1
97 Peuienrie TpUroHOMETpUUYECKUX YpaBHEHUN 1
98 Perienne TpUroHOMETPUYECKUX YPaBHEHUH 1
99 Perienue TpUroHOMETPUYECKUX YPaBHEHUN 1
100 Pelienrie TpUroHOMETPUYECKUX YpaBHEHUM 1
101 KontponbHas pabora: "Tpuronomerpuueckue |
BBIPAJKEHUS U TPUTOHOMETPUYECKUE yPaBHEHUS"
[TocnenoBatenbHOCTH, CIOCOOBI 3aJaHUS
102 OCJIENOBATENLHOCTEH. MeToq MaTeMaTHUECKOM 1
UHYKIUH
MOHOTOHHBIE U OTPaHUYCHHbIE
103 nocieaoBaTeabHocTu. McTopus ananu3za 1

OECKOHEYHO MaJIBIX




104 ApudmeTrueckas nIporpeccus 1

105 ['eomeTrpuueckas mporpeccust 1

106 beckoneuHo yObIBaroIias reoMeTpuyeckas ]
IIPOrpeCcCHst

107 Cymma O6eckoHeYHO yOBIBarOIIEi TeOMETPUIECKOM i
MIPOTrPECCHH

108 JInHelHbIN 1 3KCITOH EHIIMAIbHBIN pocT. Yncro e. 1
dopmyIia cI0KHBIX IPOLEHTOB

109 JInHENHBIA U SKCIIOH EHIIUAIBHBIN pocT. Yuclo e. |
dopmyiia CI0KHBIX MPOLEHTOB

110 Hcnonbp3oBaHue Nporpeccuu AJis pelieHus 1
peasibHBIX 33/a4 IPUKJIAJHOTO XapaKkTepa

11 KonTponbsHas padora: "IlocinenoBaTeIbHOCTH U ]
nporpeccun"

112 HenpepbiBHBIE QYHKIIMM U UX CBOICTBa 1

113 Touka pa3pbiBa. ACUMIITOTHI TPaUKOB (yHKITHIA 1

114 CaoiicTBa pyHKIMI HEMPEPHIBHBIX HAa OTPE3Ke 1

115 CaoiicTBa (yHKIIMI HEMPEPBIBHBIX HAa OTPE3KE 1

116 MeTtoa MHTEepBaJIOB [JIsl pELICHUS] HEPABEHCTB 1

117 MeTox HHTEpBAJIOB IS PELICHNS HEPABEHCTB 1

118 MeTtoa MHTEepBaJIOB JJIsl pELICHUs] HEPABEHCTB 1

119 [TpumeHeHue CBOMCTB HENPEPBIBHBIX (PYHKUUN I 1
pelieHus 3aaa4

120 [IprmMeHeHne CBOMCTB HENMPEPBIBHBIX (QYHKIIUN JIs |
pelieHus 3ajau

121 [TepBas u BTOpast MpOU3BOIHBIE (YHKIIUU 1

122 Ornpenenenne, reOMETPUIECKUN CMBICTT 1




MIPOU3BOTHOM

123 Omnpenenenue, PU3NIECKUN CMBICI TPOU3BOIHOM 1
124 VYpaBHeHUE KacaTeNbHOU K rpaduKy GyHKIIUH 1
125 VYpaBHeHUE KacaTeIbHOM K rpaduky GyHKIMH 1
126 [Tpon3BoaHBIE 3TIEMEHTAPHBIX (DYHKITHIA 1
127 [Tpon3BoaHbIE 37IEMEHTaPHBIX (YHKIUI 1
128 [IpousBoaHast CyMMbl, TPOU3BEAEHUS, YACTHOTO U 1
KOMITO3ULIMH (PYHKITUN
129 [Tpon3BoaHasi CyMMBI, TPOU3BENIEHNUS, YACTHOTO U 1
KOMIO3HUINH (PyHKINN
130 [IpousBoaHast CyMMbl, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3UIINH (PYHKITUN
131 KonTponbHnas padora: "[IpousBonnas" 1 1
132 [ToBTOpeHue, 00600IICHNE, CUCTEMAaTH3AIUs 3HAHUH: |
"VpaBHenus"
133 [ToBTOpenue, 06001IEeHNE, CHCTEMATH3AIINS 3HAHUMN: 1
"Oyakuun"
Hrorosasi KOHTpOJIbHASI pabOTa MO TeMe
134 «[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 1
3HaHUM U3ydeHHoro 3a 10 kiaccy
Hroroas koHTpodbHAs padorta «IloBTOpeHue,
135 0000111eHNe, CUCTEMATHU3ALMSI 3HAHUH U3YydEHHOT 0 1 1
3a 10 xmace»
136 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUs 3SHAHUI !
n3ydeHHoro 3a 10 kiace
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoanuecTBo 4acoB

Ne ni/mt Tema ypoka
Bcero KonTtpoJbHbIe padoThl

| IIpumeHeHne Nponu3BOIHON K HCCIIEIOBAHUIO 1
(YHKIMI HA MOHOTOHHOCTb U DKCTPEMYMBbI

) [IpumeHeHne nponu3BOIHON K UCCIIEOBAHUIO |
(GyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBbI

3 IIpumeHeHue Nponu3BOIHON K HCCIIELOBAHUIO 1
(YHKIMI HA MOHOTOHHOCTb U AKCTPEMYMbI

4 ITpruMeHeHne NPOU3BOIHON K UCCIIEAOBAHUIO 1
(GyHKIMI1 HA MOHOTOHHOCTb U 3KCTPEMYMBbI

5 IIpumenenne nponu3BOIHON K HCCIIELOBAHUIO |
(GyHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMbI

6 [IpuMeHeHn e MPOU3BOIHON K UCCIIEOBAHUIO 1
(byHKIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI

7 Haxoxxaenue HanOoNbIIero 1 HAMMEHBIIETO :
3HAYEHUS HEPEPBHIBHON (DYHKIIMU HA OTpE3Ke

8 Haxoxaenue HanOoNbIIero 1 HAMMEHBIIETO 1
3HA4YEHUs HENPEepbIBHON (DYHKLIMU Ha OTpE3Ke

9 Haxoxxnenue HanOob1Iero 1 HaMMEHbUIETO |
3Ha4YeHUs HENpepbIBHON (DYHKIIMU HA OTpe3Ke

10 HaxoxneHnue HanOonb1IIero 1 HAMMEHbIIIEr o 1
3HAYEHUs HENPEePBhIBHOW (DYHKLIMU HA OTpE3Ke

1 Haxoxxaenue HanOobIero 1 HAaMMEHbUIETo |
3Ha4YeHUs HENpepbIBHON (PYHKIIMU HA OTpe3Ke

12 Haxoxnenne HanOonbIIero 1 HAaMMEHbBIIIEr o |

3Ha4YeHHs HEMPEPHIBHOW (DYHKIIUU HA OTpE3Ke




[IpuMeHeHu e MPON3BOIHOM 111 HAXOMKIECHUS

13 HaWJy4lIEro pelieHus B MPUKJIAIHBIX 3a/1a4ax

14 [IpuMeHeHu e MPON3BOIHON JIJIT HAXOMKIECHUS
HaWJIy4Ilero peuieHus B MPUKJIAJHbIX 3aa4ax
[TpumeHeHre MpPOU3BOAHOM JJIs ONpeeIEHUs

15 CKOpPOCTH U yCKOPEHUs MpolLiecca, 3a1aHHOr0
(bopmyioii i rpagukom
[IpumeHeHne npon3BOIHOM AJIsI ONIpEeNIEHUs

16 CKOPOCTH U YCKOPEHHUsI Mpolecca, 3aJaHHOT0
dbopMmysol niu rpaduKoM

17 Kommnozunms GpyHkuit

18 Kommosunus ¢pyHKIum

19 Kommnozunus GpyHkimit

20 ['eomeTpuueckue oOpa3bl ypaBHEHHUM Ha
KOOPJIMHATHOM MJIOCKOCTH

71 ['eomerpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MJIOCKOCTH

2 KonrtponpHas pabora: "MccnenoBanue GyHKIuUM C
MOMOIIIBIO TPOU3BOTHOM"

’3 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
nepBOooO0pa3HBIX

24 ITepBooOpa3Hbie neMeHTapHbIX QyHKIUi. [IpaBuia
HAXOXKJIEHUS TIEPBOOOPA3HBIX

)5 [TepBooOpa3Hbie aneMeHTapHbIX QyHKuuii. [IpaBuna
HaXO0XEHUS TTePBOOOPA3HBIX

26 UnaTterpan. I'eomeTprudeckuii CMbICIT HHTETpalia

7 Beruncnenne onpenenéHHoro HHTerpaia 1mno

dbopmyne Herotona-JIeiitOuuia




Beruucnenne onpenes€éHHOoro HHTerpaia 1mno

28
dopmyie Herorona-JIeiiOHMIIa

29 IIpumeHenne nHTerpana s Hax oK IECHUs
IoIaaeH miockux Guryp

30 [TpumMeHeHue HHTETpaia IJs HaXOKIeHUS 00bEMOB
reOMETPUYECKUX TEIl

31 [Tpumeps! pemienuit AudpepeHuanbHbIX
YpaBHEHHUI

3 [Tpumepsl pemienuit 1udpepeHIuanbHbIX
YpPaBHEHHI
MatemaTuueckoe MOJIeIMpOBaHUE PeaIbHbIX

33 MIPOIIECCOB € MOMOIIBIO U PepeHITnanbHbIX
YpaBHEHHUI

14 KonTponbHas pabora: "[lepoobpasHas u
uHTErpan"

35 Tpuronomerpudeckre QyHKINN, UX CBOHCTBA U
rpaduku

36 Tpuronomerpudeckue GyHKINN, UX CBOHCTBA U
rpaduku

37 Tpuronomerpudeckue GyHKLUNN, UX CBONCTBA U
rpaduku

33 Tpuronomerpudeckue GyHKLUNUN, UX CBONCTBA U
rpaduku

39 Tpuronomerpruueckue QyHKIUU, UX CBOMCTBA U
rpaduku

40 OT160p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C
MTOMOILBIO TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C




IIOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEW TPUTOHOMETPHUUECKUX YPaBHEHHH C

42 MIOMOIIBIO TPUTOHOMETPHUECKON OKPYKHOCTH !

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUM C 1
MIOMOIIIBIO TPUTOHOMETPHUECKON OKPYKHOCTH

44 Peuienrie TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pelienrie TpUroHOMETPUYECKHUX HEPABEHCTB 1

47 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH. 1
Tpuronomerpudeckrue HepaBeHcTBa"

49 OCHOBHbIE METO/BI PELICHHS [10Ka3aTEeIbHBIX !
HEpaBEHCTB

50 OCHOBHBIE METOABI PELIECHUSI T0KA3ATEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METOBI PELICHHS TOKa3aTeIbHBIX i
HEpaBEHCTB

57 OCHOBHbIE METO/BI PELICHUS 10KA3aTEIbHBIX ]
HEpaBEHCTB

53 OCHOBHBIE METOABI PELICHHS JIOrapru(PMHUUECKUX 1
HEPaBEHCTB

54 OCHOBHbIE METOABI PELICHUS JIOTAapUPMHUYECKUX
HEPaBEHCTB !

55 OCHOBHbIE METO/BI PELICHUS JIOrapu(PMHUUECKUX !
HEpaBEHCTB

56 OCHOBHBIE METOBI PELICHHS JIOTapH(PMIIECKIX 1




HEPaBEHCTB

OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHATIBHBIX

57
HEpaBEHCTB

53 OCHOBHBIE METOABI PELIEHNS HPPALIMOHAIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METOBI PELICHHS HPPAIIHOHAIBHBIX
HEpaBEHCTB

60 OCHOBHbIE METOABI PELIECHHS HPPALIMOHAIBHBIX
HEpaBEHCTB

61 ['paduueckrie MeTOMIbI pelIeHUs UPPALMOHATBHBIX
YpaBHEHHUI

2 I'paduueckuie MeTO/IbI peLIeHNs HPPALMOHATBHBIX
YpaBHEHHI

63 ['paduueckrie METOIBI peUICHUs TOKa3aTeIbHBIX
YpaBHEHUI

64 I'paduueckrie METO/IbI peLIeHUs TOKa3aTeIbHBIX
HEpaBEHCTB

65 I'papuueckrie METOMIBI peLIEHNs JOrapuPMUUECKUX
YpaBHEHUI

66 ['paduueckrie MeTOBI pelIeHUs JorapuPMHUUECKUX
HEPaBEHCTB

67 ['paduueckre MeTOBI pelIeHUs JorapuPMHIECKUX
HEPaBEHCTB

68 I'paduueckrie MeTO/IbI peLIeHUs [T0Ka3aTeIbHBIX U
Jorapu(pMUYECKuX ypaBHEHUN

69 ['paduueckrie MeTOBI pelIeHUs TOKa3aTeIbHBIX U
norapu(MUYECKUX YpaBHEHUN

70 I'padmueckre MeTOBI pelIeHUs TOKA3aTEIbHBIX 1




norapu(pMUYECKUX HEPABEHCTB

['paduueckrie METONIBI pelIeHUs TOKa3aTeIbHBIX U

71 norapu(pMUYECKUX HEPABEHCTB

7 KonrtponwsHas padora: "UppanmoHanbHbIe,
MoKa3aTeNbHbIe U JorapudmMuyeckue HepaBeHcTra"
KommiekcHble uncna. Anredpanyeckas v

73 TpUroHOMeTpudeckas GOopMBbl 3amKcu
KOMIUIEKCHOI'O YHCIIa
KommiekcHble uncna. Anredpanyeckas v

74 TpUrOHOMeTpudeckas GopMbl 3alKcu
KOMIUIEKCHOI'O YK ciIa

75 Apudmerrueckue onepany ¢ KOMIUIEKCHBIMU
qHUCIaMU

76 ApudmeTrueckue onepaniy ¢ KOMIUIEKCHBIMU
qHCIaMU

77 N300pakeHrne KOMITJIEKCHBIX YHCeN Ha
KOOPIMHATHOM MJIOCKOCTH

73 N300paxeHne KOMIUIEKCHBIX YU CEeN Ha
KOOPAMHATHOM MJI0CKOCTU

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOI'O YHCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILUIEKCHOI'O YHciia

81 ITprMeHeHn e KOMIUIEKCHBIX UM CEl IS PELLIEHUS
(bHU3NUECKUX U Te€OMETPUUECKHX 3a1a4

82 Kontponpnas pabora: "KommiekcHble yncna”

83 HatypanbHble U Lienble ynciia

84 HatypanbsHble U 1enble yucia




85

[TprMeHeHue NPU3HAKOB JEIUMOCTH LEJIbIX YUCe

86 [IpuMeHeHu e MPU3HAKOB IEIUMOCTH IEJIbIX YUCEIT

g7 [TpuMeHeHue NPU3HAKOB JIEIUMOCTH LEJIbIX YUCEI:
HOJZl n HOK

28 [TpumMeHeHue MPU3HAKOB JEIUMOCTH LEJIBIX YUCEI:
HOJ u HOK

29 ITprMeHeHn e NPU3HAKOB JENUMOCTH LEJIbIX YNCEN:
OCTaTKU IO MOZYJIIO

90 ITprMeHeHn e NPU3HAKOB JEIUMOCTH L EJIBbIX YUCEIL:
OCTaTKH IO MOZYJIIO
[TprMeHeHu e NPU3HAKOB JIEIUMOCTH LEJIbIX YUCEI:

91 anroput™ EBKnMIa 171 pemeHus 3a1a4d B HEJbIX
quciaax

92 Kontponesnas padora: "Teopus mensix uncen"

93 CucremMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS

94 Cucrema u COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS

95 OCHOBHBIE METOIbI PELICHHS CUCTEM U
COBOKYITHOCTEH PallMOHAJIBHBIX YPaBHEHUN

96 OCHOBHbIE METO/BI PELIECHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAJIbHBIX YPAaBHEHUN

97 OCHOBHbIE METO/IbI PELIECHUS CUCTEM U
COBOKYITHOCTEN ITOKA3aTEIbHBIX YPAaBHEHUI

08 OCHOBHBIE METOZBI PELIEHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTENIbHbIX YPAaBHEHUN

99 OCHOBHBIE METOIbl PELICHHS CUCTEM U

COBOKYITHOCTEH JIorapupMrUuecKiuX ypaBHEHUN




OcHOBHEIE METOJbI pCHICHUA CUCTEM U

100 COBOKYITHOCTEH JIorapuMHUIeCKIX ypaBHEHUIN
[IpumeHeHue cUCTeM K PEIICHHI0 MaTeMaTHUeCKUX

101 3a]a4 ¥ 3a7a4 U3 Pa3InyHbIX o0acTell HayKH U
peasibHOM KU3HU, MHTEPIPETALUs TOTYyYEeHHBIX
pe3yJbTaToB
[TpruMeHeHuEe CUCTEM K PEIIEHNI0 MaTEMaTHUECKUX

102 3a/1a4 ¥ 33724 U3 pa3InuHbIX 00JlacTell HayKu U
peaNbHON KU3HH, MHTEPIPETALHS MOTYIEHHBIX
pe3yJIbTaTOB
[IpumeHeHue HEpaBEHCTB K PELIEHUIO

103 MaTeMaTUYECKUX 3aJa4 U 3a7a4 U3 pa3InyHbIX
obJsiacTeil HayKu U peasibHOU KU3HU,
MHTEPIpPETaLUs OJTYYEHHBIX PE3yIbTaTOB
KonTtponpHas padora: "CucTemsbl paliioHaIbHBIX,

104 HppalNOHAIbHBIX IOKA3aTENbHBIX U
Jorapu(pMuyYecKux ypaBHeHHH"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpamMu

106 PannonanbHbIe HEPABEHCTBA C ITapaMeTPaMH

107 PannonanbHbIe CUCTEMBI C TApaMeTpaMu

108 WppannonansHble ypaBHEHUSI, HEPABEHCTBA C
napaMerpaMu

109 HppanmonanpHble CUCTEMBI C ITapaMeTpaMu

110 [Toka3aTenbHbIe ypaBHEHUS], HEPABEHCTBA C
napaMerpaMu

111 [Toka3zaTesibHBIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmurueckue ypaBHEHUS, HEPAaBEHCTBA C

napaMeTpaMu




113 Jlorapudmuyeckue cucTeMbl ¢ apaMeTpamMmu 1

114 TpuroHoMmerpudeckre ypaBHEHHUS C TapaMeTpamMu 1

115 Tpuronomerpryeckre HepaBeHCTBa C MapaMeTpaMu 1

116 TpUroHOMeTprUYeCcKHe CUCTEMBI C TapaMETPAMHU 1
[TocTpoeHue u uccneoBaHre MaTEMAaTHUECKIX

117 MOJIEIIEN PEAIBHBIX CUTYallUi C TOMOILBIO 1
YPaBHEHMI C MapaMeTpaMu
[TocTpoeHue u ncciaenoBaHUE MATEMAaTUYECKUX

118 MO ENel peaNbHbIX CUTYaIM C TOMONIBIO CUCTEM 1
ypaBHEHUI C mapameTpaMu
[TocTpoenue u uccnenoBaHe MaTEMAaTHUYECKIX

119 MOZENEN peaNbHbIX CUTYallMi ¢ TOMOUIBIO CHCTEM 1
YPaBHEHMII C MapaMeTpaMu

120 KonrtponesHas pabora: "3agauu ¢ mapamerpamu” 1

121 [ToBTOpeHue, 00600IICHNE, CUCTEMAaTH3AIUs 3HAHU: |
"VpaBHenus"

122 [ToBTOpeHue, 0000IIeHHE, CUCTEeMAaTU3aIUs 3HAHUM: ]
"VpaBHeHus"

123 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AIUs 3HAHUH: 1
"VpaBHenus. Cucrembl ypaBHEeHUI"

124 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3ALIUS 3HAHUMN: !
"HepaBenctpa"

125 [ToBTOpenue, 00600IIeHNE, CUCTEMATH3AIUS 3HAHU: 1
"HepaBenctpa"

126 IToBTOpEeHuE, 0000IICHNE, CHCTEMATH3AIUs 3HAHUH: 1
"HepaBenctpa"

127 [ToBTOpeHue, 00600IICHNE, CHCTEeMAaTH3AIUS 3HAHU: |

"IIponsBonHas u e€ npuMeHeHue"




[ToBTOpeHue, 06001IeHNE, CUCTEMATU3ALIMS] 3HAHUI:

128 "l[IpousBonnas u €€ npuMeHeHue" !

129 [ToBTOpeHue, 00600IICHNE, CUCTEMAaTH3AIUs 3HAHU: |
"IIponsBonHas u e€ npuMeHeHue"

130 [ToBTOpEeHuE, 0000IICHNE, CHCTEMATH3aIUs 3HAHUH: ]
"WHTerpan u ero npumeHeHue"
[ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHs] 3HAHUI:

131 "®yHKIUN" !

132 [ToBTOpeHue, 0000IIeHHE, CUCTEeMATU3AIUs 3HAHU ! ]
"®yHkun"
[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3AIIHS 3HAHUI:

133 "®yHKIUK" !
Hrorosas koHTposbHas pabora «IloBTopenue,

134 00o011eHre, CUCTEMAaTU3alMsI 3HAHUH U3Yy4EeHHOT 0 1 1
3a 11 kmace»
Hroroas koHTponbHas padora «IloBTOpeHue,

135 0000111eHe, CHCTEMAaTH3alNs 3HAHUH U3y9EHHOTO 1 1
3a 11 kmace»

136 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3aITUs 3SHAHU I )
uzyderHoro 3a 10-11 kmaccebr

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KJTIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

1

IIpoBepsieMble IpeAMeTHbIE Pe3yIbTAaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Yucna ¥ BEIYHCICHUS

1.1

OnepupoBaTh MOHATUSAMHU: pPALUOHAIBHOE U JACHCTBUTEIBHOE YMUCIIO,
OOBIKHOBEHHAs U JeCATUYHAs IpOOb, IPOLIEHTHI

1.2

BomonHate  apudMernueckue — Oomepaluud € palOHAJbHBIMH U
JEMCTBUTEIbHBIMY YN CIIAMU

1.3

BreimmonHsaTs HpI/I6J'II/I)KéHHBIe BBIYM CIICHUA, UCIIOJIb3Y: IIpaBUJia OKPYI'JICHUA,
ACJIAaTb IPUKUAKY U OLICHKY PEC3YyJibTaTa BBIUHCIICHU I

1.4

OnepupoBaTh NMOHATUSAMU: CTEHEHb C LEJNBIM IIOKa3aTelIeM, CTaHAApTHas
¢dopma 3amucu JEMCTBUTEIBHOIO YHMCIa, KOPEHb HATYpaJbHOM CTENEHU;
UCIOJIb30BaTh MOAXOMAAILYI0 (OpMy 3amucu JEHCTBUTENBHBIX YUCEN IS
peLIeHNs MPAKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX

1.5

OnepupoBath NOHATUSIMU: CUHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOIO YIJIA;
UCMONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yria  uepe3  oOpaTHbIE
TPUTOHOMETpUYECKrEe QYHKINN

ypaBHeHI/IH U HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSMH: TOXJIECTBO, YpaBHEHUE, HEPaBEHCTBO, LEJIOE,
paloHaIbHOE, HppalyOHaJIbHOE YpaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BrimonHaTh mpeodpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHHUHM M peliaTh
TPUTOHOMETPUYECKUE YPaBHEHHS

23

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U HPPalldOHAIbHBIX
BBIDQKCHUW M pelaTb OCHOBHBIE THUIIBI LEJNBIX, PALMOHAIBHBIX H
UppaloHaIbHbIX YPABHEHUN U HEPABEHCTB

2.4

HpHMeHﬂTI) YpaBHCHHA W HCPABCHCTBA Jisd PCIICHUA MAaTEMATHUYCCKUX
3a]1a4 U 3a]1a4 U3 pa3InyHbIX o0sacTeil HAayKU U peabHON KU3HU

2.5

MogenupoBaTh peanbHbIE CHUTYallMHM Ha s3bIKE aireOpbl, COCTaBIAThH
BBIPAXKEHUs, YPABHEHMS, HEPABEHCTBA 110 YCJIOBHUIO 3aJ1a4M, UCCIEAOBAThH
MTOCTPOEHHBIE MOJIETIH C MCIOJIb30BaHUEM almnapara aire0psl

OyHKIUU U TpapUKu

3.1

OnepupoBath NOHATUSMU: (PYHKIUSA, CIOCOOBI 3aAaHusl QyHKLIUHU, 001acTh
ONpEIeNeHnsT M MHOXXECTBO 3HaueHHH ¢QyHKuMH, Tpaduk (yHKIHH,




B3aUMHO 00OpaTHBIC (QYHKIIHH

OnepupoBaTh MOHATHSAMHU: UYETHOCTb M HEYETHOCTh (DPYHKUMH, HYIU

32 (GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonb3oBaTh rpaguku GyHKIUHN 1S peLIeHUs ypaBHEHUN
34 Ctpouts 1 ynuTaTh rpadUKN TMHEHHON (QYHKINHU, KBAAPATHIHON (YHKINU,
CTEIEHHOW (PYHKIIMH C IIeJIBIM MTOKa3aTeleM
Ucnonb3oBate rpaduku (QYyHKIUN JIs1 HCCIEIOBAHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pEUIeHUH 3ajad M3 JAPYTruX y4yeOHBIX MPEIMETOB U
peanbHOM KU3HH, BRIpAXXaTh GOPMYIaMH 3aBUCUMOCTH MEXIY BEIIMYNHAMHU
4 Hauana maremaTtnueckoro aHanmsa
41 OnepupoBaTth MOHATUSAMHU: IOCIEIOBATENLHOCTh, apuMeTHyeckas Hu
' reoMeTpu4ecKas porpeccun
49 OnepupoBarh MOHATUSMH: OECKOHEUHO YyOBIBaloIas TIeoMeTpUuecKas
' nporpeccusi, cymma 0€CKOHEUHO yObIBaOIIel T€OMETPUYECKON pOrpeccuu
43 3amaBaTh MOCIEI0BATEIBHOCTH Pa3IMUHBIMH CIIOCO0AMU
44 Hcnonp30BaTh CBOWMCTBA MOCIENOBATEIBHOCTEM W MPOrPECCUR  AJs
' pelleHus peajbHbIX 33/1a4 NPUKIIATHOIO XapaKkTepa
5 MHosecTBa U JIOTMKa
5.1 OnepupoBath MOHATUAMU: MHOXECTBO, OIEpAllUK HAJ MHOKECTBAMH
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaT Uil ONUCaHus
5.2 peaNbHBIX MPOLECCOB U SBJICHUM, IPU PELICHUH 3a7a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTh  MOHATUSIMU:  ONpEIdEJeHHE,  Teopema,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus
pe3yJbTara
1 Yucna u BbIUUCIICHUS
OnepupoBaTh MOHATUSAMHU: HATypaJIbHOE, LIEJI0€ YMCIO; HCIO0JIb30BATh
1.1 MPU3HAKA ACITMMOCTH LENBIX YHCEN, PA3JIOKECHUE YHCIa Ha IPOCTBIE
MHO>KUTEIH JJI pellieHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHb C pAllMOHAIBHBIM [TOKa3aTEIeM
13 OnepupoBath MOHATHSAMU: JOrapudM UYHCIa, TECATUYHBIE U HATypaJbHbIC
' JorapupMel
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumMeHsAT, CBOWMCTBAa CTEMEHW [UIsI MpeoOpa3oBaHUS  BBIPAKEHUH,




OIICpHUpPOBATh IOHATHAMU: II0KA3ATCIIbBHOC YPAaBHCHUC HW HCEPABCHCTBO,
peuiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BremonHaTe mpeoOpa3oBaHUs BBIPAXKEHHM, COACPIKAIIUX JIOTapH(PMBL;

22 ONepUpPOBaTh MOHATHAMHU: JOrapu(pMUUecKkoe ypaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI JJOrapu(PMUIECKUX YPaBHEHUH U HEPAaBEHCTB
2.3 HaxonuTe pemienns mpocTeHmX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUM U €€ pelleHue;
24 HCIOJIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUN NI PEIICHUS MPAKTUYECKUX
3a1a4
)5 Haxonute pemeHust mpocTeimmMX CUCTEM U COBOKYITHOCTEH palyOHaIbHBIX
' YPaBHEHHI U HEPABEHCTB
MogenupoBaTh peanbHble CHUTyallUM Ha $3bIKE aireopbl, COCTaBJISThH
2.6 BBIPAJKEHUS, YPAaBHECHMs, HEPABEHCTBA M CUCTEMBI II0 YCIIOBHIO 33Ja4H,
HCCJIEZIOBATh TOCTPOEHHBIE MOEIHU C UCIIOIb30BaHUEM arlrapara ajaredpol
3 @Oyukuuu u rpaduku
OnepupoBaTh MNOHATUAMU: THepuoguueckas (QYHKIUS, HPOMEKYTKU
31 MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMma (yHKUUHU, HauOoiblliee U
' HauMeHblllee 3HayeHHs] (QYHKIUU Ha IPOMEXKYTKE; MCIOJIb30BATh UX IS
UCCIIeIOBaHUS (PYHKINHU, 3aJaHHON rpaduKkom
OnepupoBaTh MOHATUSAMU: TpaUKU M1OKA3aTEIbHOM, JorapuMUIEcKod U
3.2 TPUTOHOMETPUYECKUX (QYHKUUH; H300pakaTb UX Ha KOOPAMHATHOM
IIJIOCKOCTU M MCHOJIB30BAaTh JJIsSl pELICHUSI YPaBHEHUIN 1 HEPABEHCTB
33 N300paxaTh Ha KOOPAUHATHOHN MIIOCKOCTH TpadUKH TMHEWHBIX ypaBHEHHMA
' Y UCIOJIb30BaTh UX AJIsl PELICHUs CUCTEMBI JINHEWHBIX YPaBHEHUN
34 Hcnonp3oBaTh rpapuku GYHKIUH [ MCCIEAOBAHMUS MPOILECCOB U
' 3aBUCUMOCTEH U3 IPYTUX Y4eOHBIX AUCHUIIINH
4 Hauana marematnueckoro ananmsa
OnepupoBaTh NOHATHAMHU: HENpepbIBHAS (GYHKILHUs, IPOU3BOAHASA (DYHKIIMH;
4.1 UCIIOJIb30BaTh T€OMETPUUYECKU M (U3UYECKU CMBICT MPOU3BOJHON IJIs
peleHus 3ana4
49 Haxomuth  mpou3BOJAHBIE ~ 3JEMEHTAapHBIX  (QYHKLUHHA,  BBIUUCIATH
' IIPOM3BOHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (PYHKIINH
Hcnonp3oBaTh  HPOM3BOIHYIO Ui HCCIENOBaHUA  (DyHKIMM  Ha
43 MOHOTOHHOCTb U DIKCTPEMYMBI, IIPUMEHATH DPE3YJbTaThl MCCIENOBAaHUSA K
MOCTPOEHUIO TpauKoB
44 Hcnonb30BaTe NPOU3BOAHYIO ISl HAXOXKIECHHMS HAWIy4LIEro pPEIICHUs B
' MIPUKJIAJHBIX, B TOM YU CJIE COLNUAIIBHO-9)KOHOMHYECKUX, 3a1a9ax
45 OnepupoBaTh MOHATHUSMM: T[EpBOOOpa3Hasi W HUHTErpai; IOHUMATh
' reoMeTpudecKuil U pu3nueckuii CMbICT HHTETpaJia
46 Haxonuts mepBooOpa3Hble 3JeMEHTapHBIX (YHKUUH, BEIYUCIAT HHTEIpal

o popmyne Hotorona — Jleitouuia




4.7

PemaTh nmpukiagHble 3aJa4d, B TOM YHCIE COLHAIBHO-3KOHOMUYECKOTO U
(bu31UecKoro xapakrepa, CpeICTBAMHA MaTEMAaTHYECKOr0 aHaIn3a




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

Kon
1 Yuca ¥ BEIYHUCIICHUS
Panmonanpabie  uyncima. OOBIKHOBEHHBIE W JIECSATUYHBIE JpOOHM, IPOIICHTHI,
11 OCCKOHEUHBIE MePUOInYeCKre APoOH. Apru(MeTHUEeCKrEe ONepaly ¢ palliOHATbHBIMU
’ YHUCIIaMH, peoOpa3oBaHuUs YUCIOBBIX BhIpakeHU. [IpuMeHeHne apodeit u mporeHToB
JUISL pelIeHus PUKJIagHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACJed 3HaHUHN U peabHOMN KU3HU
HeiicTBuTenpHbIe uncna. PaninoHanpHble M UppaliMoOHaIbHbIe Ynucaa. ApupMeTHIECKre
1.2 ornepanyu ¢ JOeHCTBUTENbHBIMM uuciaamMu. [IpuGnmxk€HHbIE BBIYMCIIEHUS, NpaBUIIa
OKpYTJICHHUS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BbIYM CICHHUI
Crernienb ¢ 1ieapiM rokasarenem. CtangaptHas GopMa 3amucH el CTBUTSIILHOTO YU CIIA.
1.3 Hcnonb3oBanue moaxoasiieid GopMbl 3allUCH JICHCTBUTEIBHBIX YHCEN JUIS PelIeHUs
MPAaKTUYECKUX 33/1a4 U MPEICTABICHUS JTaHHBIX
14 ApudmeTnueckuil KOpeHb HaTypasibHOW cremeHu. JlelicTBUd ¢ apudMeTHnyecKuMu
' KOpPHSAMH HaTypaJIbHOM CTENEHH
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
) apKTaHTE€HC YU CIOBOI'0 apryMeHTa
2 VYpaBHEHUS 1 HEpABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS
29 [Ipeobpa3zoBaHre TPUTOHOMETPHUECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
' (bopMmyIbl
)3 VYpaBHeHHMe, KOpeHb ypaBHEHHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Merox
HWHTEpPBAJIOB
24 Pemenue nienpix u 1poOHO-paIIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemiennie nuppaimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpUroHOMETPUYECKUX yPaBHEHU I
27 [IpuMeHeHuEe ypaBHEHU U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJlay U 3a/1a4 U3
) pa3IMYHBIX 00J1aCTEH HAYKU M PeaibHOM KH3HU
3 OyHKIMYU U rpaduKu
31 Oynkius, cnocodsl 3amanus (yskinuu. [paduk QyHkuum. BzaummHO 0OpaTHBIE
' GyHKIMH
39 O6nacth ompenaeneHus W MHOXKECTBO 3HaueHud ¢ynkuumu. Hymm  QyHkumm.
' [TpoMexxyTkH 3HAKOMOCTOSHCTBA. UETHBIC M HEUETHBIC PYHKITUN
33 Crenennast pyHKIMS ¢ HaTypaJbHBIM U LEJBIM roka3atesneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpaduK KOPHS 1-0OH CTEIICHU
14 Tpuronomerpuyeckass OKPYXKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKUX (YHKIUMA
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro ananmsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3amaHUs IIOCIENOBaTeNbHOCTEH. MOHOTOHHEIE
' H0CIIEI0BATEILHOCTH
ApudpmMernueckass u TeEOMETpUYECKass TMporpeccuu. beckoHeyHo yObIBaromas
49 reomeTpuueckas mnporpeccus. CymMma OecKOHEYHO YyOBIBaoIlel T'eoMeTpUYecKoi
' nporpeccur. dopmyna CIOXKHBIX NPOLEHTOB. Mcmonb3oBaHME Mporpeccuu Jis
pELIeHNs pealibHbIX 3a/1a4 MPUKJIAJHOTO Xapakrepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, omepalud Haj MHOXecTBamu. [[uarpammbl  Oiinepa — Benna.
5.1 [IpumeHeHne TEOpeTUKO-MHOXECTBEHHOI'O —almaparta Uil ONMCAaHMsS peasbHbIX
MIPOIIECCOB U SIBJICHU, IPU PEIICHUH 3314 U3 JPYTUX Y4eOHBIX PEIMETOB
52 Onpenenenue, TeopemMa, CIEACTBHUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Yucna v BEIYUCICHUSA
1.1 Harypansnblie u nenbie uncna. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN
1.2 Crenens ¢ panmoHaJbHBIM Moka3aTesnaeM. CBOMCTBA CTeNEHU
1.3 Jlorapudm uncna. JlecsTHuHbIe U HATypaJIbHbIE JIOTapU(PMBbI
2 VYpaBHEHUS 1 HEpABEHCTBA
2.1 [IpeoOpazoBaHue BeIpaKeHUH, COJEpKAIINUX JIOTapHU(PMBbI
2.2 [TpeoOpazoBaHue BeIpaKeHUH, COJEPKAIIUX CTEIIEHU C pallMOHAJIBLHBIM ITOKa3aTeIeM
23 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
25 Jlorapudmuryeckue ypaBHEHUS U HEpaBEHCTBA
r 6 CucreMbl TMHEWHBIX ypaBHEHHH. PenieHne npukiaiHbIX 3a/1a4 ¢ HTOMOILBIO CUCTEMBI
’ JIMHEWHBIX ypaBHEHUI
2.7 CucTtemMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUIO0 MATEMAaTUYECKUX 3a/au
' W 3aJ1a4y U3 Pa3JIMYHbIX 00JacTe HAYKH U peaTbHOM KU3HU
3 @OyHKIUU U rpaduKu
@yukuus. Ilepuonnueckne ¢yHkuuu. IIpoMexyTKH MOHOTOHHOCTH —(DyHKIHH.
3.1 MakcuMyMbl M MUHUMYMBI (QyHKOuH. Hawmbonbliee W HauMeHbIIEe 3HAYCHHE
(YHKIIMK HA TPOMEXKYTKE
32 Tpuronomerpruueckne GyHKIIUU, UX CBOWCTBA U IPaUKH




33 IToka3arenbHas u Jorapupmuyeckas GPyHKINUU, UX CBONCTBA U IpaUKH
34 Hcnonp3zoBanue rpagukoB QYHKIMH [ pellieHus] ypaBHEHUHN U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB GYHKIUH IS KCCIICOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH,
35 KOTOpbI€ BO3HHMKAIOT INPU PEUIeHWH 3ajady M3 JPYrux Yy4eOHbIX HIPEIMETOB U
peanbHON KU3HU
4 Hagana maTeMaTn4yeckoro aHaausa
4.1 HenpepeiBabie hyHkmu. MeTon MHTEPBAJIOB /I PEUICHHS] HEPABEHCTB
4.2 ITponsBoanas pyHkuuu. I'eomeTpruueckuii 1 Gpu3NUECKU CMBICI IPOU3BOIHOMN
43 [TpousBoanbie 3neMeHTapHBIX GYHKIUH. DOpMyNbl HaXOXKIACHUS MTPOU3BOAHOMN
' CYMMBI, TPOU3BEIEHUS U YaCTHOTO (PyHKIMH
[IpumeHeHne NpPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb U
44 sKcTpeMyMbl. HaxoxaeHne HauOOJbIIero U HaMMEHbUIETO 3Ha4€HUs (QYHKIMH Ha
OTpe3Ke
ITpuMeHeHne NPOU3BOIHOMN MUl HAXOXKIEHUS HAUITy4YlIero PELICHUs B IIPUKIIAJAHbBIX
4.5 3ajjayax, I ONpeNeseHUs CKOPOCTU IIpolecca, 3aJaHHOro (GOopMysIol HIu
rpadgurom
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpuyeckiii 1 GU3NYECKU CMBICI. BBIYMCIICHHE HHTETpaia 1o

dopmyie Hrrotona — JleliOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIEI'O OBPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
NpoBepsieMoro OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CPeHero 001ero
TpedoBaHus oOpa3zoBaHus

Bnanenne MeTtomamMu J0Ka3aTENbCTB, aJIrOPUTMAMHM pPELICHUS 3a1ay;
yMeHue QGOpMyIHMpOBaTh M ONEPUPOBATh TOHATUSAMH: OIpeeleHue,
akcuoma, TeopeMa, CJEACTBHE, CBOWCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIMPOBKH; MPUMEHITh UX; YMeHUE (OpMyIUpOBAThH
o0paTHOE U MPOTHBOIOIOXHOE YTBEp)KIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEpBI, HKCIOJb30BaTh METOJl MaTeMaTUYECKOW WHAYKILHUU;
MMPOBOAUTH AOKA3aTCJIbHBIC PACCYKACHHUA IPU PCIICHUHN 3aa4, OICHUBATH
1 JOTMYECKYK0  IPAaBUWJIBHOCTb  PACCYyXJECHUH; YMEHHE OIIepUpOBaTh
IMOHATUAMU: MHOXKCCTBO, MOAMHOXCCTBO, OIICpallMd HaJd MHOXKECTBAMU,
YMCHUC HUCIIOJIb30BAaTh TCOpeTHKO—MHO)KeCTBeHHbIﬁ ariIapar IS
OIMHMCaHus pCaJbHBIX ITPOLECCOB U SIBJICHUU U IOpu pCIICHUHA 3aaa4, B TOM
YUCIe U3 JPYTUX YYeOHBIX MPEIMETOB; YMEHHUE ONEpUPOBATh MOHITHIMHU:
rpad, cBs3HBIN T'pad, AepeBO, UK, rpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
1 OIMUChIBATH rpaq)m Pas3IMIYHbIMU CHOCOGaMI/I; HCIIOJIb30BAaTh l"pa(i)I)I Ipn

PCUICHUHU 3a1a4

YMeHue ornepupoBaTh MOHATHSIMHU: HATYypaJbHOE YHUCIO, IEJI0€ YHUCIIO,
CTEIEHb C LIEJBIM MTOKa3aTesieM, KOPEeHb HATYPAIbHOM CTEIEeHHU, CTENECHb C
palMOHANBHBIM IMOKA3aTeNIeM, CTENEeHb C JACHCTBUTENBHBIM IOKa3aTeleM,
aorapuM dYHMClIa, CHHYC, KOCHHYC W TaHTCHC MPOHM3BOJILHOTO YHCIIA,
OCTaTOK MO MOJIYJI0, PAaIHOHAIFHOE YHUCIIO, HUPPAMOHAIBHOE YHCIIO,
MHOXKECTBA HATYpaJbHBIX, MEIbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCesl; YMEHHUE UCIIOIb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHbBIINI OO
JEMTENIb ¥ HaWMEHbIee oOImee KpaTHoe, airopuT™M EBkiawma mpu
PCHICHUN 3aJad, 3HAKOMCTBO C PAa3/IMYHBIMU IMO3UIIUOHHBIMHU CHCTCMaMU
CUHCJICHUA;, YMCHHEC BBIIIOJIHATE BBIYUCIICHUC 3HAYCHUN U HpeO6p330BaHI/I$I
BBIPOKEHUN CO CTEMEHsIMH W JiorapudmMamu, mpeodpa3oBaHUs JPOOHO-
pPallMOHAJIBHBIX ~ BBIPAXXEHUN; yYMEHUE  ONEpPUPOBATH  IMOHATHUIMM:

oCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘-IeCKaSI nmporpeccus, TreoOMCTpUUICCKad




nporpeccusi, OECKOHEUYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus;
YMEHHME 3a/1aBaTh I1OCJIEIOBATEIbHOCTH, B TOM UYHCIE€ C IOMOUIBIO
PEKYPPEHTHBIX (GOPMYJ; YMEHUE ONMEPUPOBATH MOHSITUSIMU: KOMIIJIEKCHOE
YUCJI0, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJa, MOAYJIb M apryMEHT
KOMIIJIGKCHOT'O  YHCJIa, dbopMa  3amUMCH  KOMIUICKCHBIX  YHCEN
(reomeTpuuecKkas, TPUTOHOMETpPHUYECKas | anreOpandeckas); yMeThb
MPOU3BOAUTH apU(PMETUUECKUE JICHCTBUS C KOMIUICGKCHBIMUA YHCJIAMH,
MPUBOJUTH MPUMEPHI UCIIOIb30BAaHUSI KOMITJIEKCHBIX YHCEJ; OMEpPUPOBAThH
MOHATUAMM:  MaTpuma 2X2  u  3X3, onpenenuTesb  MaTpPUIIbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJT OTPCACIIUTEIIA

YMeHHe OoIepupoBaTh IOHATHSAMM: palUOHAJIbHbIE, HPPALMOHAJIBHBIE,
MoKa3aTeNbHbIE, CTENEeHHbIe, Jorapu(@MuuecKkue, TPUTOHOMETPHUECKHE
YpaBHEHHUS M HEPABEHCTBA, WX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHATHSIMHU: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YyPaBHEHHMH M HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHHM, HEPABEHCTB MW CUCTEM; YMEHUE pelaTb YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbI C IOMOLIBIO pa3JIMYHBIX IMPUEMOB; peLIaTh
YpPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IApaMeTpPOM; IPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, MX CHUCTEMBI IJISi PEIICHUS MaTeMaTHYECKHX

3a/1a4 U 3a/1a4 U3 pa3IuyHbIX 001acTell HayKH U peasibHOM KU3HU

YMeHnue omnepupoBaTh IMOHATHAMHU: (QYHKIMSA, UYETHOCTh (DYHKIUH,
NEPUOANYHOCTh (PYHKLHH, OTrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKkIMH, SKCTpeMyM (YHKIUH, HauOoJblllee U HauMEHbIlee 3HauYeHUs
(GYHKIMM Ha MPOMEXYTKE, HemnpepblBHAs (YHKLHUSA, aCUMIOTOTHI I'paduka
(GyHKUMH, TIepBas U BTOpas MPOU3BOJAHASA (QYHKLUHU, T€OMETPUUYECKUN U
¢u3nyeckuii CMBICT IPOU3BOJHOH, IEpBOOOpa3Hasi, ONpenenEéHHbIN
UHTErpajl; yMEHME HaXOIUTh AaCUMOTOTHI Ipaduka (YHKUMM;, yMEHUE
BBIUUCIIITH ~ TMPOU3BOJHBIE  CyMMBbI, IPOM3BEICHHS, YacCTHOIO MU
KOMITO3UIIMM (YHKLUH, HAXOOUTh YpPaBHEHUE KacaTeNbHOM K Trpaduky
(GYHKIIMM;, yMEHHE HAXOAWUTh IPOU3BOAHBIC 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIHOJb30BaTh MPOM3BOAHYIO [UIsl HCCIelOBaHUs (QYHKIHH,
HaxXOAWTh HauOONbIIME M HAaUMEHbIIME 3HayeHHs (yHKUUN; CTPOUTH
rpadukyu MHOTOWIEHOB C MCIIOJIb30BAaHUEM arrmapaTa MaTeMaTHYecKOro
aHalIM3a; IPUMEHATh IPOU3BOJIHYIO Uil HAXOXKIAEHUS HaWIy4dIlero
pelieHUs] B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKHX H

du3nYecKrX 3a/ayax; HaAXOAUTh TUIOM@AAH U O0BEMBI (DUTYP C TTOMOIIBIO




HWHTCIrpaia; MNPUBOAUTL MNPUMEPBI MATCMATUYCCKOIO MOACIUPOBAHHUA C

HOMOIIIBIO U (hdepeHInaIbHBIX ypaBHEHUH

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIUU, oOpaTHas QyHKIHS,
KOMIO3uLMs (QyHKUMN, JuHEHHas QYHKUMs, KBaJapaTU4yHas (QYHKIIMS,
panMoHanbHas (QYHKIHS, CTENeHHas (YHKIUSA, TPUTOHOMETPUYECKUE
¢yHkuuu, oOpaTHBIE TPUTOHOMETpUUYECKHE (DYHKIMH, MOKa3aTeslbHas U
ngorapumudeckas (QYHKIUH, YMEHHE CTPOMTh TpaduKd HM3YyUYEHHBIX
(GyHKIME,  BBINONHATH  mpeoOpa3zoBaHust — rpadukoB  (QyHKIHIA,
UCTIONIb30BaTh I'pauky A7 M3Y4YeHHs MPOIECCOB W 3aBUCHUMOCTEH, TpU
pelIeHuH 3a/ad U3 JPYrux Y4eOHbIX NPEeIMETOB M 3ajjad M3 peabHOil
KHU3HHM;, BBIpaXaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIYy BeJIMYHHAMU,
UCIIOJIb30BaTh CBOMCTBA M rpaduku QYHKUMN JUIs pelleHHs] ypaBHEHMIH,
HEpaBEHCTB W 33Jad C NapaMeTpamu; H300pakaTh Ha KOOPIMHATHOMN

IJIOCKOCTU MHOKECTBA PEIICHUI YPaBHEHNUN, HEPABEHCTB U UX CUCTEM

YMeHue pemats TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM YMCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JBM)KEHUE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOrH, 3a7auid U3 00JacTU YHpaBJICHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBIATh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJ]a4yH, HMCCIECI0BAaTb IIOJIYYEHHOE DEIICHUE WU
OLICHMBATh IPaBIONONO0OHOCTh pE3YyNbTAaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CHUTYallUM Ha S3bIKE MaTEMaTHKH; COCTABIIATH BbIpaKEHUS,
YpaBHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4H, UCCIIE0BATh
MOCTPOEHHBIE  MOJENUM C  HCIOJNb30BAHMEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOIYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMM: CpelHee apudMeTHuecKoe, MeluaHa,
HauOoJbIlllee U HAaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOI0 Habopa; yMEHHE HU3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMAIUIO, IPEICTABICHHYIO B Ta0JMLIax, Ha JuarpaMmax, rpagukax,
OTPa’KAIOIYI0 CBOIMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEACTABIATH
uHoOpMaIMI0O C TOMOIIBIO TAaOAMI] W  JUarpaMm; HMCCIEIOBaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapuuecKuX
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'paQUUeCcKH UCCIIEA0BATh COBMECTHBIC

HaOJII0ICHHsI C TOMOLIbIO AUAarpaMM pacceuBaHUs U TMHEWHOM perpeccuu

YMeHue omnepupoBaTh IOHATUAMM: CIy4YaWHBIA ONBIT M CllydalHOE

COOBITHE, BEPOATHOCTb CIy4alHOTO COOBITUS; YMEHHME BBIYUCIATH




BEPOSTHOCTh C MCIIOJb30BAaHUEM TIpaUUECKUX METON0B; IPUMEHAThH
GopMyIbl CIOKEHHS M YMHOXEHHS BEpPOATHOCTEH, (QopMyJy IMOJHON
BeposTHOCTU, Qopmyiy bepHymiu, komOuHaTtopHble (aKThl U (HOPMYIIbI;
OLICHMBATh BEPOATHOCTH peaJbHBIX COOBITUH; YyMEHHE OIEepUpOBaTh
NOHATUSAMU: CllydyaliHas BEJIWYMHA, pACIpEAEIEeHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHs U CTAaHIAPTHOE OTKIOHEHUE
cliyyailHOM  BeNWYUHBI, (QYHKIUM  paclpelnelneHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, OKa3aTEJIbHOTO ¥ HOPMAJIBHOI'O paclpee/eHuii; yMeHne
UCIOJIb30BaTh CBOWCTBA M3YUYECHHBIX paCIpelesIeHUui I pelieHHs 3aa4;
3HAKOMCTBO C MOHSTHUSIMU: 3aKOH OOJIBIIMX YHUCEN, METO/bI BEIOOPOUHBIX
UCCIIEZIOBAaHUN; yMEHHME MPUBOIUTH HPUMEPHl IPOSABJIECHUS 3aKOHA
OONBIIMX 4YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHUE
OllepUPOBaTh MOHATHSMU: COYETaHHE, NEPECTAHOBKA, YUCIO COYETaHWM,
YUCIO  IepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAKTBI M PACCYXIEHUS AJIs pPelIeHUs 3a]ad; OL[eHUBATh
BEPOSITHOCTU PEATbHBIX COOBITUI; COCTABJIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MOJYYEHHBINA PE3yIbTAT

YMmenune OIICpHUPOBATDH IIOHATHUAMMU: TOYKa, npsamasd, ITJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUNHA YIJIa, IUIOCKUI yroi, AByrpaHHbIN
YTOJI, TPEXTPAHHBIA YroJl, CKPEIUBAIOMIMECS TPSAMbIE, MapaluIeIbHOCTh U
MEPINICHAUKYIPHOCTDL IPAMBIX H HHOCKOCTeﬁ, yrojix MCExay IpsAMbIMU,
YIOoJl MEXKIYy TMpsIMOA M IUIOCKOCTBIO, YIrOJI MEXKAY IUIOCKOCTSIMH,
pacCToOdIHUC OT TOYKH OO IIJIOCKOCTHU, PACCTOSAHHUC MCKAY IMPSIMBIMU,
pacCToOdHUC MCKAY IINIOCKOCTAMH, YMCHHUC HCIOJIb30BATHL IPU PCHICHUHN
3a7lad U3y4yeHHble (DAKThl U TEOPEMbl INIAHUMETPUHU; YMEHHUE OL|€HUBAThb
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpPA; CTPOUTh MaTeMaTHUeCKHe
MOJENN C IOMOIIBIO TI'E€OMETPUUYECKUX IOHATHM M BEJIMYUH, pellaTh

CBA3aHHBIC C HUMH MPAKTUYCCKUEC 3aJauU
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YMeHue ornepupoBaTh MOHATUSAMH: IUIOIMIAAL (PHUTIYPBI, 00BEM (QHUTYpHI,
MHOTOTPaHHUK, MPaBWIbHBIA MHOTOIPAHHHUK, CCUYCHHE MHOTOIPaHHHUKA,
KyO, mapajuleNienuie], Npu3Ma, nupaMmuaa, (GUrypa ¥ IOBEPXHOCTh
BpalleHus, NWIMHIP, KOHYC, map, cdepa, miomanab cdepsl, MIIONIAIb
MOBEPXHOCTH THUPAaMUJBI, MPHU3MBI, KOHycCa, MHUJHMHIPA, 00BEM KyOa,
OPSMOYTOIILHOTO TapajulefienuIena, HTUPaMUIbl, TPHU3MBL, WIHHIPA,
KOHyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUs KOHyCa WM LUIMHJPA,

napauiCJibHbI€ OCHU HWJIM OCHOBAHHIO, CCUCHHUC IIapa, IJIOCKOCTD,




Kacarouasicst cdepbl, LMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYECHHE
MHOTOTpaHHUKA, M300pa)kaTh MHOTOIPAHHHUKH, (UTYpPbl M TOBEPXHOCTH
BpAILEHUS], UX CEUYECHHS, B TOM YHCJIE€ C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSATh CBOHCTBA T'€OMETPUYECKHX (UTYDP, CAMOCTOSITEIHHO
bopMyIHpPOBaThH OMpeNeNeHUs U3y9aeMbIX (UTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAX W TMpH3HAKaX T'€OMETPHYECKUX (UTYp, OOOCHOBHIBATH WIIH
OMpOBEpPratb HMX; YMEHUE TPOBOJIUTH KiaccuPukanuo QuUryp mo
pasIUYHBIM TPU3HAKAM, BBITIOJHATh HEOOXOAMMBIC JIOMOJHHUTEIILHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSMHU: JABH)KEHHE B  IMPOCTPAHCTBE,
napasuieJbHBI TEPEeHOC, CUMMETpUs Ha IUJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00OUsS, TOA00HBIE (UTYpPBI; YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (HUTYyphI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TIPU
peIIeHUH 3a7a49;, HaXOAWTh TEOMETPUYCCKHE BEIMYUHBI (JIMHA, YTOI,
IUIOMIAb, 00BEM) IPH PEIICHUU 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYMHBI
(amuua, yroiy, miowm@Ab, O0BEM, IUIOUIA[b IMOBEPXHOCTH), HCHOIb3Ys
U3yYeHHBbIC (OPMYJIBI U METOJBI, B TOM YHCJIC: TUIOMAh ITOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYcCa, IWIMHIpA, TIomanb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO — TIapajUle/iennuIea, TUPAMUIbI, MPU3MBI, [THJIHHJIPA,

KOHYcCa, [I1apa; yMEHHEe HaXOAUTh OTHOIICHNE 00BEMOB MOTOOHBIX GHUTYP
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YMenue OIICPpUPOBATL MOHATHAMU: IPAMOYIOJIbHAsI CUCTCMa KOOPIHWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpAMWHATBHI BCEKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUE BCKTOpa IO 6a3I/IC}’,
CKaJIApHOC IMPOU3BCACHHUEC, BCKTOPHOC IIPOU3ZBECACHHUE, YIOJI MCKAY
BCKTOpaMH; YMCHHEC HCIIOJIb30BATh BGKTOpHBIfI u KOOp)II/IHaTHLII\/'I METOL

JJB peIICHUA TCOMCTPHUYCCKU X 3aad M 3a1a4 JpyIrux y‘le6HBIX npeamMeETOB
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YMenue BoIOUpaTh MOAXOIAIINN METOA JJIsl PEIICHHS 3a/1aui; TOHUMaHUE
3HAYUMOCTH MAaTeMaTUKU B H3YYCHHH MPUPOTHBIX H OOIIECTBEHHBIX
IPOIIECCOB W SBJICHUH; yMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, yMEHHE MPUBOIUTH MPUMEPHI MAaTEMAaTHIECKUX

OTKPBITUH POCCUHCKOW U MUPOBOM MaTEMaTH4YECKOM HAyKU




HNEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYMCIEHUS
1.1 Hatypanbnble u nensle uncia. [IpusHaku 1e1MMOCTH LENbIX YHCEel
12 Panmonanbuble  uncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLIEHTHI,
. OeCcKOHEUHbIE TepHOIUIECKIE TPOOHU
13 ApudmeTnueckuil KOpeHb HATypaJbHOU cTerneHu. J[eficTBus ¢ apupMeTHUIeCKUMU
' KOpHSIMU HaTypaJIbHON CTENEHU
14 Crenienb ¢ nensiM nokasareneMm. CTeneHb ¢ palmoOHAIbHBIM MToKa3aTeneM. CBoiicTBa
. CTEIlEHU
L5 CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHI'€HC Y CIOBOI 0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBbI
HelictButenpHble unchna. Apudmernueckue omnepanud C  JICHCTBUTEIHHBIMU
1.7 gyrciaamu. [1puOnmkEéHHble BEIYUCICHUS, IPaBUiIa OKPYTJIEHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BHIYMCIEHUI
1.8 [TpeoOpazoBaHue BeIpakeHU
1.9 Komrmnekchbie uncna
2 VpaBHEHHS U HEPaBCHCTBA
2.1 Lenbie u ApoOHO-pallMOHANILHBIE YPAaBHEHUS
2.2 HppanynoHnanbHble ypaBHEHUSA
23 TpuroHomerpuyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyecKkrue ypaBHEHHUS
2.5 [enbie u poOHO-paIMOHANEHBIE HEPABEHCTBA
2.6 WppanuonanbHble HEPaBEHCTBA
2.7 [TokazatenbHbIC U JTOrapu(PMUIECKHIE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucreMbl JIMHEHHBIX YpaBHEHUH. OTNpenenuTens MaTpHULIbL
3 OyHKIUU U TpapUKu




@ynkuus, crnocodbl 3agaHus ¢yHkuuu. I'paduk ¢yHkuuu. BzaumHO oOpaTHbIE

> ¢ynkuuu. YétHele n HeuéTHble PyHKIUU. [leproanueckue GyHKIUN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHuM QyHkuuu. Hymun QyHKum.
) [TpoMexyTKH  3HAKOMOCTOSHCTBA. IIpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcuMyMbl ¥ MHUHMMYMBI (yHkuuu. HauOoinbliee W HauMeHblee 3HaueHHE
(GYHKIIMH HA TTPOMEKYTKE
13 Crenennass (QyHKIMS C HaTypaJbHBIM H LeTbIM ToKa3areiem. EE cBoiictBa u
' rpa¢uk. CBoicTBa U rpaduK KOPHS 1-0il CTENeHN
34 Tpuronomerpudeckue QyHKINH, X CBOICTBA U Irpaduku
3.5 IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu
16 Touku paspeiBa. AcumnToTel TrpaduxoB ¢yHkiuil. CaoiictBa  QyHKIM,
. HENpPEpBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATEIbHOCTEH
3.8 Apudmetnueckas 1 reomerpudeckas nporpeccun. @opmysia cloKHBIX TPOLIEHTOB
4 Hauana maremaTnueckoro ananmsa
4.1 [TpousBoanas ¢pynkuuu. [TpousBoaHbIe 3MeMeHTapHbIX QyHKINN
[IpumMeHeHne NPOU3BOJHON K HMCCICIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 AKCTpeMyMbl. HaxoxieHrne HauOoJbIIero 1 HaMMEHbIIETO 3HA4YeHUs! (QYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Uuterpan
5 MHoXxecTBa U JIOTUKa
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BeposrHoctb
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TOBEPXHOCTH BpaIICHUS
7.5 KoopauHate! 1 BEKTOPBI
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