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INOACHUTEJIBHASA 3AIINCKA

Y4eOnbiii Kypc «Anredpa M Hadaja MaTEeMaTHYECKOTO aHaIN3a» SBIACTCS
OJIHMM W3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeaHero oOmiero oOpazoBaHws,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAJIbHYIO 0azy IS
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHHE O0y4YaloIUXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOW HayKH, KOTOpas ¢GOpMyIHUpYyeT CBOU
JOCTIKEHUS B MaTeMaTH4eckoi popme.

VYyebHblll Kypc anreOpbl U Hayajg MaTEMaTHYECKOTO aHaju3a 3akKiajbIBacT
OCHOBY Il YCHEIIHOTO OBJQJCHUS 3aKOoHAMU (U3UKHU, XUMHUHU, OUOJIOTHH,
MOHMMAaHUSI OCHOBHBIX TCHICHIIUN Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX I JalibHEWIero oOpa3oBaHUs U B
MOBCEHEBHOM XKM3HU. B TO ke BpeMs OBJIaJiecHHE aOCTPAKTHBIMH M JIOTHUCCKH
CTPOTUMH KOHCTPYKIMSIMH alreOpbl W MaTeMaTHYeCKOrOo aHajnu3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JTOKa3bIBATh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIIMU M PACCyXJaTh JAEAYKTHUBHO, MCIIOJIb30BATh
000011IeHHEe ¥ KOHKpETH3allMi0, aOCTparupoBaHHE W aHAJIOTrHio, (QopMupyer
KpEaTUBHOE U KPUTHIECKOE MBIITUICHHE.

B xone m3yuenus yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHUYE€CKOTO
aHanM3a» OOydYaronIuecs MOJy4aloT HOBBIM OMNBIT PEIICHUS MPUKIAIHBIX 3a]ad,
CaMOCTOSATEILHOTO TIOCTPOCHUSI MAaTEMaTHYCCKUX MOJICICH peaqbHBbIX CUTYaIlui,
WHTEPIPETAlUA  TIOJYYCHHBIX  PENICHWH, 3HAKOMSTCA C  [pUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE, HAyKe ¢ HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUHYECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Y4eOHbIl Kypc 00JajacT 3HAYMTEIBHBIM BOCIUTATEIBHBIM TIOTCHIIMAIOM,
KOTOPBI peanu3yeTcs Kak depe3 Yy4eOHbIH MmaTepuall, CHOCOOCTBYIOITHI
(GOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 crenuduxy ydeOHOM
JEeATENbHOCTH, TpeOyIomed MNpOoAOKUTEIIbHON  KOHIEHTpAIlMM  BHUMAaHUS,
CaMOCTOSATCITLHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 3a  IIOJTYYCHHBIH
pe3ynbTar.

B ocHoBe Meromumku oOyueHus ainredpe M HadajgaM MaTeMaTHUYeCKOro
aHaJIK3a JISKUT JeSTEIHbHOCTHBIN MPUHIIUI 00yUYCHHS.

B crpykType yueOHOro kypca «Ajuredbpa M Hayajga MaTeMaTH4eCKOTro
aHaJIM3a» BBIIEJIEHBI CIEIYIOUIUE COAECPKATEIbHO-METOANYECKHE JTUHUM: «Hucna
U BhIUUCICHUS», « DYHKIIMU U Tpadukn», «YpaBHEHHUS W HepaBeHCTBa», «Hauana



MaTEeMaTU4YeCKOro aHanmu3a», «MHoOXecTBa W JorWKa». Bce ocHOBHBIC
COJIEP)KATEIIBHO-METOANYECKAE JIMHUMA W3yYaloTCsd Ha MPOTSHKEHUH JIBYX JIeT
oOy4yeHHs Ha YpPOBHE CpEIHEro oOImiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIAsACh HOBBIMH T€MaMU U pasnenamu. [laHHBIN
y4eOHBIN KypC SBISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHSET B cele
COJIEp)KaHUE HECKOJbKMX MAaTEeMaTHUeCKUX JWCIUIUINH, TaKuX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTHYecKas
goruka u gpyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IIUPOKUM MAaTEMAaTHUYECKHUM aIlapaToM, Y HUX MOCIE0BATEIbHO (OPMHUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYH MOJEIh pEaIbHOM
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TTPU U3YYCHUH Y4eOHOTO Kypca, JUIs
pelIeHus] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepkaTenbHO-MeTOAMYECKass TUHUA «Uuciia ¥ BBIYHCICHUS 3aBepIIacT
dbopMUpOBaHNE HABHIKOB MCIIOIH30BAHMS ICHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHus 0c000O€ BHUMaHuWE yAeusieTcss  (HOPMUPOBAHHMIO  HABHIKOB
paIMOHATBHBIX BBIUYMCICHUN, BKIIOYAMOIINX B CeOs HMCIOIB30BAaHUE PA3THMUHBIX
dbopM 3amucu YHCIIa, YMEHHE JIeNaTh NPUKUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YHCIIOBBIE BBIPAXKEHHS, padOTaTh C MaTeMaTHUYECKUMH
KOHCTAHTaMHU. 3HAaKOMbIe OOydYaloImMUMCS MHOXECTBA HATYPAIbHBIX, [EJBIX,
pallMOHANBHBIX M JCHUCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My CIEHU(UYECKUE 3aJaud W ONepaluu: JeJIeHHe HaIelo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOWMCTBA
paIMOHANBHBIX W MPPAMOHAIBHBIX YHCEN, apuPMETHICCKHE ONEPAINU, & TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTETIEHW HAa MHOMECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeTbHOMY PACIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsl PEUICHUs Pa3InYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMaTHKH KaK HAyKH U €€ poJid B
MOCTPOCHUU MOJIENCH pEeallbHOTO MHpa, IIUPOKO HCMOJB3YIOTCA 0000IIeHuEe |
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydeHHusi Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, TOCKOIBKY B KaXIOM
pasaene IllporpamMmbl TpemTyCMOTPEHO peEUICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbTaTe OOydalolIUecsl OBIAJCBAIOT PA3NUYHBIMU METOJAMU PEIICHUs
paIMOHANIBHBIX, HWPPAIMOHAIBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajad,
colepKammx mapaMmeTpel. [lodydeHHbIE yMEHHsI MIMPOKO HCHOIB3YIOTCS MpH



UCCIIeNOBaHUH (DYHKIMA C TIOMOIIBIO TTPOU3BOJIHOM, MPU PEIICHUN TPUKIIATHBIX
3a/la4y ¥ 3374 Ha HAXOXJCHUE HAHOOIBIIMX U HAUMEHBIIUX 3HAYCHUH (QYHKIUU.
JaHHas conepxkaTeabHas JUHUS BKIIOYAET B ceOsl Takke (HOPMUPOBAHUE YMEHUI
BBIMIOHATL  pacu€Ttel 1o  ¢dopmynaMm, mpeoOpa3oBaHUs  PalMOHAIIBHBIX,
UPpPAIMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUI, a TAKXKe BBIPAXKECHUH,
collepKallluX cTerneHu W Jorapudmsel. brarogaps usydeHuio anredpandeckoro
Marepuaiga [pPOMCXOAUT  JaJIbHEHIEee  pa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JI€TYKTUBHBIX
paccykJeHuid, paboThl ¢  CHUMBOJBHBIMH  (opmamu,  TNpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BUJIE PABEHCTB M HEpPaBEHCTB. Airedpa
npeiaraetr  3(QpQGEeKTUBHBIE HWHCTPYMEHTBHI JJII  PEIICHUs] TPAKTUUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a7a4, HATJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnueckass JuHUA «DyHKUMH # TpaduKU» TECHO
neperieTaeTcs ¢ APYTUMU JIMHUSMU Y4e€0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENPHOCTD U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKAa3aTeNbHOH, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pElICHUs 3a/1ad U3 JIPYTrux y4eOHbIX
MPEIMETOB U PEATBHON KM3HU TECHO CBS3AHO KaK C MAaTEMaTUYECKHUM aHaJU30M,
TaK ¥ C pEIICHWEM ypaBHEHHl U HepaBeHCTB. lIpu »TomM OombllIOoe BHHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMu 3aBUCHMOCTU MEXKTY
pa3sTUYHBIMU BETUYMHAMH, HCCIEJOBATh IOJTY4YEHHbIE (DYHKIIUU, CTPOUTH HX
rpadguku. Marepuan 3Toil cojiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HAaBBIKOB, IO3BOJIIOIINX BBIPAXKATH 3aBUCHUMOCTA MEXAY BEIMYMHAMHU B
paznu4HON ¢opMe: aHATUTHUECKOU, Tpaduyueckord u cioBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTUM.

ConepxarensHas nuHus «Hayana maTreMaTHYecKOro aHaIN3a» MO3BOJISIET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaKk MaTeMaTU4YEeCKUX, TaK U MPUKIAJHBIX 3ajady,
JIOCTYITHBIX O0yYarouuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKUMNA, ONpenensiTh HMX HauOOJIbIIME U HAUMEHbIIHE
3HAQUYEHUS, BBIYUCIATH IJIOMAaAn GUryp u oO0BEMBI TEl, HAXOJIUTh CKOPOCTH H
YCKOpeHUs IpoueccoB. JlaHHasg coaepkareiibHash JIMHUS OTKPBIBA€T HOBBIC
BO3MOXHOCTH IOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEJIEH pEAbHBIX CUTYAIlUH,
MO3BOJISIET HAXOAUTh HAWIYYIlee PENICHHE B MNPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHYECKUX, 3aJ]a4aXx. 3HAKOMCTBO C OCHOBaMH MaTEMATUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaT€MaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyuaromuecs: y3HaIOT O



BBIJIAIONINXCS PE3YJIbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA) BKIIOUYACT B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHONW MaTEMaTHUKH
U TpeaiaraloT HamboJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIONIUNA BCE pa3/ielibl
MaTeMaTUKH H €€ TPWIOKCHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEMAaTHYCCKHE
TUCIUIUIMHBL W WX TPWIOKEHUS B eAuHoe Ienoe. [loaTtoMy BaxkHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIEH.
JlpyrumM BaXHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUW U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIUICHUS
00yYaroIIuXcsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBITTUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJECIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENEH peaTbHbIX
CUTYyallMii, WCCICAOBAHMS O3THX MOJEIEH C TMOMOIIBIO ammapaTra anreOpbl u
MaTEMaTUYECKOTO aHajan3a, WHTEPHpPETalUHd TOTYYEHHBIX Pe3yNbTaToB. Takwue
3aJlaHUA BIUIETEHBI B KXK/BIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJB3YETCS I PEIICHHUs MPUKIATHBIX 3amad. [lpu
pEIICHNM  peabHBIX  MPAKTHYECKUX  3a7a4  OOydYarolIuecs  Pa3BUBAIOT
HAOJIIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh ~ AHAJOTUI0, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHHWIO HABBIKOB PEIICHHUS TPUKIATHBIX 3a]a4
OpraHU3yeTCs B MPOIIECCe N3YUEHHUS BCEX TEM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wusyudenue yueOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOTO
aHanauza» otBoauTcs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHbie ynciaa. OOBIKHOBEHHBIE W JECATUYHBIE IpOOHM, MPOLIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. IlpumeHeHue apoOelt W MPOIECHTOB IS
pelIeHUs MPUKIAJAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACIIe 3HaHUI U peaIbHOW KU3HU.

JeucrBurenbHble uyucia. PanvoHalnbHbIE W UPPAUMOHAIBHBIE YHCIA.
ApudmeTnueckue  Onepandd ¢ JIGHCTBUTENBHBIMH  4HMcIaMH.  MOJIyib
JIEUCTBUTEILHOTO YHCIIa U €ro CBOMCTBA. [IpubnmkxEéHHbie BBIUKUCICHUS, TTpaBUia
OKpPYTJICHUS], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHU.

Crenenp ¢ uensiM mnokaszareneMmM. bumHoM Hbrorona. Hcenons3oBanue
NOAXOASIIEH POPMBI 3aIUCH TEUCTBUTENIbHBIX YHCEI JUISl PEIICHUS PAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palnMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa norapudma. JlecsTUUHblE W HATypajbHBIC
Jorapu@mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHUs-ciencTBUsA. HepaBeHCTBO,
pelnIeHne HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-pAllMOHAIbHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorowiensl ¢  LEIbIMU
kodpunuentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI penieHus
MppaLMOHAIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapupmuyeckue YpaBHEHUSI. OcHOBHBIC METOJIBI pereHus
Jorapu(MUYECKUX YPABHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpakKeHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucteM IMHEWHBIX ypaBHEHHW. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMl. OrnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHl CMBICT U
CBOICTBA, BBIYUCIIEHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs IS PEeIIeHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHnMe NpUKIAaIHBIX 3aad C ITOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinemoBaHue MNOCTPOCHHOM MOJEIH C
MTOMOIIBIO MaTPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYEeCKUX MOJICNIEM pPEaTbHOU CHUTyallMd C MOMOIIBIO
YpPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJlad U3 Pa3IuvHbIX 00JlacTell HayKHM W peajbHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@yHKusA, crnocoObl 3amanus (yHKIUU. B3aumMHO o0OpaTHble (YHKLHH.
Kommnosummst  pynkiuit. 'paduk  pyHkmum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB QyHKIIHI.

OO6nacth ompenenaeHuss 1 MHOKECTBO 3HaueHuW ¢yHkumu. Hymu dyHkimm.
[IpomexxyTku 3HaKomoCcTOSTHCTBA. UETHBIE M HEUE€THBIE PyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnpiee n HaumMeHsblee 3Ha4eHus: QyHKIUUA Ha TPOMEKYTKE.

Jluneiinas, kBagpaTu4Has W JIpOOHO-IMHEHHAass (YHKIUU. DJeMEHTapHOE
MCCJIEIOBAHHUE U MTOCTPOEHUE UX IPAPUKOB.

CremnenHas (GyHKIHS ¢ HATYpaldbHBIM U IEJBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaguK KOpHA N-OM CTEMEHUM Kak (PYHKIUU OOpaTHOM
CTENIEHHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[loka3aTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOHCTBA U TpauUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA IS peIIeHUs ypaBHEHUH.

TpuronoMmerpuueckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKUHNA YUCIOBOTO apryMeHTa.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax H SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIE
NOCJIENOBATENBHOCTHA. VICTOpHS BO3HMKHOBEHHUS MAaTE€MaTHYECKOIO aHalIM3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOoB. Mcnonb30BaHWE TPOTPECCHMU  [Jis  PELICHHS pealbHbIX —3ajay
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (YHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB QyHkiui. CBOHCTBAa (PYHKIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Mertoj
WHTEPBAJIOB JJIi PEUICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX
GyHKUMNA 1S pelueHus 3a/1ay.

[lepBas u BTOpas mponsBoaHbIe QyHKIHU. OnpeneneHue, reOMETPUIECKUN U
bu3HUecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIIUH.

[IpousBoaHbIE  ANEMEHTApHBIX  (QYHKIUH. IIpousBogHass  CymMBHlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYyHKIIH.

MHo:xecTBa U JIOTMKA

MHoO)keCTBO, omepanuyd HaJ MHOXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara  JJis
OMMCAHUSI PEATBHBIX IPOLECCOB W SBICHUW, NMPU PELICHUM 3aJa4d W3 JAPYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbubie u nensie yncna. [I[puMeHeHrne NMpU3HAKOB JIETMMOCTH LEIbIX
yuces, HauOosbmuid obumi genutens (nanee — HOJl) u HaumeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkianaa s peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uwucna. AnreOpanueckas W TpUTOHOMETpUueckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hclia. ApudpMeThuueckue omnepanud ¢ KOMIUIEKCHBIMHU
yuciamu. M3o0paxeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN JIsl PelieHns] PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBYS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTApU(DMHUECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS CHUCTEM M COBOKYIHOCTEH paIlMOHAIBHBIX,
WUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTAPUPMUICCKUX YPAaBHCHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMTAPAMETPAMMU.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTUYeCKUX 3aJad M 3ajlad U3 Pa3Iu4HbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPHPETALIUS MTOTYUYEHHBIX PE3YIbTATOB.

DyHKIUN U TPAPUKHU

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHN, UX CBOUCTBA U TpadUKH.

['papuueckre MeTOnbl pElICHHs YpaBHEHM W HepaBeHCTB. ['paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKIMI A7 HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHnue Mpou3BOAHON K MCCIENOBaHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOoOsbIIEro W HAUMEHBIIET0  3HAYECHHI
HENPEPbIBHON (YHKLUU HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHON [JiIi HAXOXKJICHUS HAWIY4YLIEro pEHIeHUs B
MPUKIIAIHBIX 3a/ladax, ISl OMpENENIeHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkImil. [IpaBuiia HaX0XaeHUS IEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckuii CMBICJI WHTErpala. Brruucienue
onpenenéHHoro uHTerpana o gopmyne Herorona-JleliOnuiia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIaNbHbIX YpaBHEHUN. MaremaTuueckoe
MOJIEIMPOBAHUE pPEAJbHBIX MPOLECCOB C TMNOMOUIbI0 AU} depeHIInaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHB) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UILIMKM O0YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HA  POCCUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHI,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMeHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JIPYTrUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUH HAyKH U JEATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCTIPUUMYHBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCHUTAHUSA:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTU4YeCKue 3HaHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, PETyispHas (u3ndecKass aKTHBHOCTb), (PH3NIECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON €SI TENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0OUs, HHTEpeC K
paznuyHbiM  chepam  TpoPecCHOHANBLHON  NEATEILHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M  CHOCOOHOCTh K  MAaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 3a]1a4 MaTeMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphbl, TOHWMAHHUE BIUSHUSA
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATbHOM
CpeIlbl, 0OCO3HAHME TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MAaTeMaTWYeCKWX 3HAHWW IS pElIeHHWs] 3aaad B 00JacTH
OKpYXKalomel cpejpl, IJIAaHUPOBAHUE TIOCTYNKOB M OIICHKA WX BO3MOKHBIX
MOCJICJICTBUM TSI OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeNbHOCTH, JTaroB €&
pa3BUTHS ¥ 3HAYUMOCTH JIJI1 PA3BUTHS I[MBWIM3AIMW, OBJAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh NPOEKTHYIO U HCCIEAOBATEIbCKYIO EATEeIbHOCTD
WHUBUYaJIbHO U B TPYTIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIC Y4eOHbIe 1eiicCTBUS

ba3oBrble 1oruyeckue qefcTBus:

BBISIBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE IMPU3HAKU MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJENICHNS] IOHATHUN, YCTaHABINBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKALIIH,
OCHOBaHUS 17151 000OIIEHMSI U CPABHEHMSI, KPUTEPUU IPOBOJAUMOIO aHAIN3a;

BOCIIpUHUMAaTh,  (OpPMYyJIUpOBaTh U  NpPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOJIOJICHUSX U YTBEPXKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieNaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUIM
(mpsiMbIE U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUThH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS U BHIBOIbI;

BBIOMpATh CNOcO0 peleHus y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pelUIeHMs, BbIOMpaTh Haubonee MHOAXOMAMMUA C  y4€ToM
CaMOCTOSITEJILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBare/ibckie AeiCTBHA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUIM HHCTPYMEHT IO3HAHMUS,
bopMyIMpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO NTO3ULIMIO0, MHEHHE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIEHHUs, MpOoIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBJICHUSIMU, IPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbBIJBUTATh
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIIBIIATH ACPUIIMTH MH(DOpPMAIINU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETA HA
BOIIPOC U JIJI PELICHUS 3a]1a4H;

BBIOMpATh MH()OPMAIUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IWYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMaIMIO, MPEACTABIATh €€ B pa3IUYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadhUUIECKH;

OLICHUBATh HaAEKHOCTD uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoOmenne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH OOIICHHUS, SCHO, TOYHO, I'PAMOTHO BBIpA)KaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHUS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMHI,
mpoOJieMBl, pelIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXJACHHUS C CYXKACHUSAMH JPYTMX YYaCTHUKOB
JManora, oOHapyKUBaTh Pa3jiMyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUH (opme
(bopMyIIHpOBATH pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PELICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEH ay IUTOPHHU.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA



Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILICHUS 3aJlauH, BBIOUpATh CIIOCOO PEIICHHUS C
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJE€Th HABBIKAMM  TIO3HABATENIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JIEUCTBHN M MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB, BIAJICTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporiecca W pPe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSICHATh TPUIHHBI
JIOCTKEHUS WIIM HEJIOCTHXKEHUS! PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThl mNpU pelieHud Y4YeOHbIX 3a7ad, NPUHUMATh 1eJIb COBMECTHOM
NEeATETHbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON pabOTHI, pacmlpeeisaTh
BUJIbI palbOT, [OroBapuBaTHCS, OOCYX AaTh MPOLECC U Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (opMmax paboTel (00CYykaeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIE€HAMH KOMAaHBI, OIICHUBAThH
KaueCcTBO CBOETo BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYaronmiuiics MOJTYYUT CIEAYIOIIHEC
MPEIMETHBIE PE3yJIbTAThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucjia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHAIBLHOE YHCIIO, OCCKOHEUHAS
nepuoguyeckas JapoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJIsI PEHICHUs NPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSTH NMPUOIKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUJIKY U
OLICHKY p€3yJbTaTa BbIYUCICHUM;



CcBOOOJIHO ONEpUpOBAaTh MOHATHUEM: CTENEHb C MLEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHHUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJILHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWMM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHEHTaMH, KOPHU MHOTOYJIEHA, IMPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pelIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHUIA,
MATpUIA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEeAeNHuTeNs 2 X 2 JJid BBIYMCICHHS] €ro 3HA4YCHMS,
MPUMEHSTh ONPENCIUTENN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUM,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJTYyUYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [10KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TSt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE H
Jorapu(MUUECKUEe YpaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBI0 PAaBHOCUIIBHBIX
MIEPEXO0/IOB W OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIBI AJisi peoOpa3oBaHUsS
TPUTOHOMETPUUECKHUX BBHIPAKECHHUI;

CBOOOIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMble  (GOpPMYIBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHHUS, HEPaBEHCTBA IO YCIOBUIO 3a7add, WCCIEI0BaTh
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEpPUPOBATH MOHIATHAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUMH, KOMMO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEEICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSAMH: 4YETHbIE H HEUETHbIC (DyHKIHUH,
nepuoandeckrue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI
MUHUMYMBbI (DYHKIIMHM, HAuOOJbIIIEE W HAWMEHbIee 3HAuYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHS C HATYpPaJIbHBIM H
[ENbIM TOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWM C HATypadbHBIM M IIEIBIM
nokasaresieM, rpapuk KOpHsS N-Od CTENeHU Kak (yHKIUU OOpPATHOW CTETEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh TOHATUSAMU: JMHEWHAs, KBaApaTHUHAs W APOOHO-THUHEHHAs
(GYHKIMH, BRITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHHE UX TPA(PHKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKAa3aTeNbHAs W JIorapupmMuueckas
GyHKIMM, WX CBOMCTBA WM TpauKH, KCIONB30BATh UX Tpaduku Uis pelieHus
YPaBHEHHU;

CBOOOIHO OMNEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oIpeiesieHue TPUTOHOMETPHUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIUA I UCCIENOBAaHUSA TIPOILECCOB U
3aBHCHMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yUEeOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCHIMOCTH MEXy BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECcKasi MPOrpeccus, TNHEHHBINA
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIA PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMU: TTOCJIEIOBATEIHHOCTD, CTIOCOOBI 3a/IaHUS
MOCJIEI0BATENBbHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE IOCIEA0BATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJECHUS MAaTeMaTUYE€CKOr0 aHaJIu3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUAMH: HENPEPHIBHbIE (DYHKIIUH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMS, HEIMpepbIBHAsE Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIUM JIJIsi pelIeHUs 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIMYU, KacaTtenbHas K rpaduky GyHKIUY;

BBIYUCIISTh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (YHKIIMHI, 3HATh NPOU3BOAHBIC dJIEMEHTaAPHBIX (DYHKIUH;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UUECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PEaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPY PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX MIPEAMETOB;

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: OINpEJEIEHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0Oy4aromMiics TMOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBAaTh TMOHATUSMH: HATypajJbHOE U IEJI0€ YHCIIO,
MHOJKECTBA HATYPAJIbHBIX M ILEJbIX YHUCEJ, WCHOJIb30BaTh NMPU3HAKHU JIEIIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJid peuleHus 3a/1a4d, IPUMEHATh
anroput™ EBknuaa;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa [0 MOJIYJII0, 3alKChIBaTh
HaTypaJIbHBIC YKCJIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BBITIOIHATh apuMETHUECKUE ONepaIluu ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpPUPOBATH MOHATUSMHU: HPpPALMOHANIbHBIE, TOKa3aTelIbHbIE U
jgorapu(MUYECKUE HEPaBEHCTBA, HAXOAMTb MX pEHIEHHs C IOMOUIbIO
PaBHOCWJIbHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl ISl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIbHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarkb paluMOHaJIbHBIE, UppaloOHaIbHbIE, [IOKa3aTeJIbHBIE,
gorapuMUUECKUE€ U TPUTOHOMETPUYECKUE YpaBHEHHMs] U  HEpPAaBEHCTBA,
coJieprKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH rpaduuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMbl IO YCJIOBHIO 3aJ]layM,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM almapaTra ajareopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKu KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh TeOMETpHUYecKHe o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: Tpa@UKA TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (YHKIUM AJI1 MOJCIHUPOBAHMS U HCCIIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro aHajmn3a:

UCII0JIb30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAMMEHbIIEE 3HAUEHUs! (PYHKIIMK HENPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISl HAXOXKJIECHHUS HAWIY4lIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE€ COLMAIbHO-3KOHOMUYECKHX, 3ajadax, Ui
OIpPE/IETICHUs] CKOPOCTH U YCKOpPEHHUs Hpolecca, 3aJaHHOro QopMmyJiol uim
rpadukom;



CBOOOJTHO  OTMEpUPOBATH TMOHATHSIMHU: TEPBOOOpa3Has, OMpPeneIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTerpan no popmyne Herotona-JIeitOuua;

HaXOJUTh TUIOIIAIU MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MAaTEeMaTHYECKOM MOJEIUPOBAHUNA Ha MpUMEpE
cocTaBiieHUs U PepeHIInaIbHBIX YPAaBHEHUI;

peliath NPUKIAIHBIE 33/1a4d, B TOM YHMCJIE COLMAJIbHO-3KOHOMUYECKOTO U
(u3HYecKoro xapakrepa, CpeJICTBAMU MaTeEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MporpamMmMbI Bcero KonTposbHe! Hpakruieckue oOpa3oBaTe/ibHbIEC
e padoTsI padoThI
pecypchbl
MHOK€eCTBO IEHCTBUTENIBHBIX YHCEI.
1 MHorousnensl. PanyionanbHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
ypaBHEHUN
) @Oynkiun u rpaduxu. CreneHHas QyHKLIUSA C 12 |
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudmeTrueckuil KOpeHb N-Oi CTETEHH. 15 1
HppanmoHanpHele ypaBHEHUS
4 [TokazarensHas ¢pynknus. [lokasarenbHblie 10 )
ypaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapugmuueckue ypaBHEHHS
6 TpuroHomeTpruyeCcKue BbIpaXKEHUS U ” |
ypaBHEHUs
7 [TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
HenpepriBable pynkiuu. [IpousBonnas 20 1
9 [ToBTOpeHMEe, 006001IeHNE, CHCTEMAaTH3aIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n NporpamMmbl Bcero Kontpoarupt Tpakrieckue o0pa3oBaTe/bHbIE
e pabdoThbI padoThbI
pecypcsbl
| HccnenoBanue QyHKIMIA ¢ TOMOIIBIO ” 1
MIPOU3BOTHON
2 [TepBooOpasHast u UHTETpa 12 1
3 ['paduxy TpUrOHOMETPHUYECKUX (QYHKIIUH. 14 |
TpuronomeTpuyeckue HepaBeHCTBA
4 UppaumonansHele, moKa3zaTeabHbIE U 24 |
norapudMuuecKre HEPaBeHCTBA
KommnekcHsie uncna 10 1
6 HarypanbHble 1 1ienbie yucia 10 1
Cuctembl paliOHAIbHBIX, UPPAITHOHAIBHBIX
7 MOKAa3aTeNIbHbBIX U JIOrapu(pMUYECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aUs 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIJTAHUPOBAHHUE
10 KITACC

n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposabHbie

Bcero
padoTbI

IIpakTyeckue
padoThI

Jara
HU3y4YeHHn
|

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

MHOXecTBO, onepanuu HajJ MHOKECTBAMHU
U UX CBOICTBa

Juarpammsbl Ditnepa-Benna

[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO
anmapara Ui peleHus 3a1a4

Pannonansabie yucna. OObIKHOBEHHBIE U
JECSITHYHBIC POOH, TTPOLIEHTHI,
OECKOHEUYHBIC TIEPUOIMUECKUE APOoOH

Paronanshele uncina. OObBIKHOBEHHBIE U
JeCATUYHbIE APOOH, IPOLICHTHI,
0eCcKOHEeUHbIE TIEPUOUUECKUE IPOOH

[Ipumenenue apobeii U MPOIEHTOB IS
pelIeHrs MPUKIATHBIX 3a7a4

[Ipumenenue npoOeit U IPOILIEHTOB TSI
pEelIeHUs MPUKIATHBIX 3a7a4

JewcTBuTenbHbIC Yncia. PanimonanbHbie 1
HWppalOHAIIbHbIC YHCIIa

Apudmernueckue oneparuu ¢
Z[efICTBHTeJIBHLIMH qucjaaMu

10

MOI[y.]'IB ﬂeﬁCTBHTeHBHOFO qucia 1 €ro




CBOICTBa

11

[TpuOnmxE€HHBIE BHIYMCIEHUS, IPAaBUiIa
OKPYIJIEHHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUM

12

OCHOBHEBIE MCTOJbI pCHICHUSA LCJIBIX U
JPOOHO-pallMOHAJIbHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOBI PELLIEHUS LIENBIX U
JIpoOHO-PALMOHATBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OCHOBHbBIE METO/IbI PEILIEHHS LIEbIX U
IpoOHO-PaLlMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHsl OT OJJHOM MEPEMEHHOM.
Jlenenue MHOTO4JIEHa HA MHOT'OWIEH C
octaTtkoM. Teopema bezy

16

MHoTrOo4WIeHBI ¢ TETBIMUA KO PUITEHTAMHU.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Martpuiia CUCTEMBI JINHEHHBIX YpaBHEHUIA.
Onpenenurenb MaTPUILLI 2X2, €r0
TeOMETPUUYECKUN CMBICT U CBONCTBA;
BBIYUCIICHHE €T0 3HAYCHUS

20

Onpenenurenb MaTPUILLI 2X2, €r0
reOMEeTPUYECKUN CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLeHs




CHUCTEMBbI JINHEHHBIX YPaBHEHU

22

Pemrenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

KonrtponbHas pabora: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CHucTeMBI
JIMHENHBIX ypaBHEHUN"

25

@OyHKIMS, CIOCOObI 3a1aHusT QYHKITHH.
B3anmHuo oOpatHbie ¢pyHkimu. Kommosumms
byHKIHHA

26

I'paduk dyHkmu. SnemeHTapHbIC
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

27

OO6macth onpeiesieHust © MHOXKECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
[IpoMexyTKH 3HaK OCTOSTHCTBA

28

UYérHble 1 HEYETHBIC (PYHKIIHH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
HauOonpIiee 1 HauMeHbliee 3HaYCHUE
(GYHKINMU Ha IPOMEXKYTKE

30

JluneiiHas, KkBapaTuyHas U IpoOHO-
TuHeHas pyHKIUN

31

DneMeHTapHOe UCCIIEIOBaHKE U
MocTpoeHue rpauKoB ATUX QYyHKIUN

32

DneMeHTapHOE MCCIICIOBAHUE U
MOCTpOEHUE TpaUKOB ITUX QYHKIUN




CrteneHsb ¢ 1eIbIM IToKa3aTeieM. buaom

33 HeroTona

34 Crenens ¢ 1enabIM nokasareneM. bunom
Hprotona
CrenenHast QyHKIIHUS C HATypaTbHBIM U

35 LieNbIM ToKa3aTesieM. E€ cBoiicTBa u
rpaduk

36 Konrponbnas pabdora: "CreneHHas
¢bynkius. E€ cBoiicTBa u rpadux"

37 ApudmeTrueckuil KOpeHb HATypaTbHON
CTETEeHU U €r0 CBOWCTBA

18 ApudmMeTnuecknii KOpeHb HATYPaTbHOU
CTENIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
coJiepKalliX CTEMEeHNU U KOPHHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalliX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,
coJiepKalluX CTENEHU U KOPHU
Uppanmonansueie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPATUOHATIBHBIX
ypaBHEHUH
Hppaunonanbusie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIICHUS UPPALUOHAIBHBIX
YpaBHEHUU
Uppanmonansueie ypaBHeHUs1. OCHOBHBIC

44 METO/BbI PELICHUS UPPALUOHATBHBIX

YpaBHEHUU




PaBHOCHMIIBHBIE TEpEXObI B PELLICHUI

5 VMPPALMOHAIIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TEPEXObI B PEILIECHUN
WPpAIMOHATIEHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXOIbI B PELICHUU
HPPALIMOHANIBHBIX YPaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/BI B PELICHUU
HPPALMOHANIbHBIX YPaBHEHUN
CaoiicTBa 1 rpa)uK KOPHSI N-0¥ CTETICHU

49 Kak (PyHKIIMM OOpaTHOM CTETICHH C
HaTypaJIbHBIM IIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHSI N-0¥ CTETICHU

50 Kak (PyHKIIMM OOpaTHOM CTETIeHH C
HaTypaJIbHBIM IIOKa3aTesieM
KonTponbhas pabota: "CoiicTBa u rpaduk

51 KOpHS n-0M crenenu. MppannoHansHbie
ypaBHeHUA"

57 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAIbHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM [10KA3aTEIEM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKINS, €€ CBOWCTBA U
rpaduk

56 Wcnons3oBanue rpaduka GyHKINUN A5

peuIeHus ypaBHEHUI




Hcnons3zoBanue rpaduka QyHKIUN 11

57 1
peleHys ypaBHEeHHUH
[TokazaTenbpHbie ypaBHEeHUsI. OCHOBHBIE

58 METO/Ibl PEIICHUs TOKa3aTeNbHbBIX 1
YpaBHEHUI
IlokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/bI PEIICHMS [IOKA3aTEIbHbIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PELIECHNUS I0KA3aTENbHbIX 1
YpaBHEHUH

61 KonTponbhast pabota: "[lokazarenpHas |
¢ynkuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudwm uucna. CoiicTpa jorapudpma 1

63 Jlorapudm yncna. CBoiicTa norapudma 1

64 Jlorapudm uncna. CoiicTBa orapudma 1

65 JlecATUUHBIE U HaTypaJlbHbIE JTOTapr(pMbI 1

66 JlecsaTUYHBIC U HATypaJIbHBIE JTOTAPUPMBbI 1

67 [IpeoOpa3oBanue BbIpaXeHHH, COlepIKaLIX !
sorapu@msl

68 [IpeoOpa3oBanue BEIpAXKEHUHN, COACPIKAIINX 1
JorapupmMsl

69 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX |
sorapupmbl
Jlorapudmuueckast GpyHKIMs, €€ CBOHCTBA U

70 ’ 1
rpaduk

71 Jlorapupmuyeckas GyHKIHsI, €€ CBOWCTBA U 1




rpaduk

Hcnons3oBanue rpaduka GyHKINUN A5

72 peuIeHusl ypaBHEHUI

7 Hcnons3oBanue rpaduka GyHKINUN AJIs
peLIEHKs YpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METObI pPEIICHUs JIorapu(pMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/Ibl pEIICHHUs JorapuHMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIC

76 METOBI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCHUIIBHBIE TEpEXObI B PEILICHUI
Jorapu(PpMUUECKUX YpaBHEHUIN

73 PaBHOCHMIIBHBIE TEPEXOBI B PEILIEHUN
JorapupMHUUECKUX ypaBHEHUN

79 Konrponbnas padora: "Jlorapupmuueckas
¢yskuus. Jlorapupmudeckne ypaBHeHuUs"

20 CuHYyC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

21 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa

%) ApKcuHyC, apKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHycC, apKKOCHHYC M apKTaHT'€HC




YHCIIOBOTO apryMeHTa

TpuronomeTpruyeckast OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX 1
(yHKIUI YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OIpelIEJICHUE TPUTOHOMETPUYECKUX 1
(YHKIMN 9HCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETpPUYECKHUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

90 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUIN

91 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPKEHUMN

9 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX |
BBIPAYKECHM I

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpaKCHUI

94 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1

95 PelreHre TpUroHOMETPUYECKUX YPaBHEHUN 1

96 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

98 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

99 Pemennie TpUroHOMETpUYECKUX YpaBHEHUI 1

100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1




Kontposnbnas padoTa:

101 "TpUroHoMeTpUYECKUE BHIPAKEHUS 1
TPUTOHOMETPUUYECKUE ypaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3a/1aHUS

102 IIOCJIeI0BaTeNbHOCTEN. MeTox
MaTeMaTHYeCKOW WHTYKIINH
MoOHOTOHHBIE U OTPaHUYECHHBIC

103 nocJieIoBaTenbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTpuueckas nporpeccust

106 beckoneuHo yObIBatomias reoMeTpuieckas
porpeccust

107 CyMMa GeckoHEeYHO yObIBaromen
Tr€OMETPUYECKON ITPOTPECCUHN

108 JIMHEWHBIN U SKCIIOHEHIMAJIbHBINA POCT.
Hucno e. DopMya CI0KHBIX MPOLEHTOB

109 JIMHEWHBIN U SKCIIOHEHIMAJIBHBINA POCT.
Uucno e. Dopmyiia CI0KHBIX POLUEHTOB

110 Hcnonws3oBaHue nporpeccuu 1Jisk peueHus
peanbHBIX 33/1a4 IPUKIAJHOrO Xapakrepa

11 Kontponbnas padoTa:
"ITocnenoBaTtenbHOCTH U TIporpeccun’

112 HenpepriBHble (QyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB

byHKIUH

114

CgoiicTBa GyHKIIUNA HETIPEPHIBHBIX Ha




OTpe3Ke

CBoiicTBa (DyHKIMH HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto MHTEpPBaJIOB ISl pELICHUS
HEPABEHCTB

117 MeTto MHTEpBAJIOB ISl pELICHUS
HEPABEHCTB

1138 Meto MHTEpPBaJIOB [UIsl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 peleHust 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKUIMN 1715 pelieHus 3a1aq

121 [lepBast u BTOpas Npou3BOIHBIC PYHKLIUU

122 Onpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NIECKUANA CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeabHOU K rpaduky
byHKIAHR

125 VYpaBHeHHE KacaTelbHOU K TpapuKy
byHKIIUN

126 [Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH

127 [Tpou3BogHBIC STIEMEHTAPHBIX (DYHKITHI

128 [IponsBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYyHKIIUH

129 IIpon3BogHast CyMMBI, TPOU3BEACHNUS,




YaCTHOTO M KOMIO3UIIUU (DYHKITHI

[Ipou3BoHast CyMMBI, IPOU3BEICHHUS,

130 YaCTHOTO ¥ KOMITO3HINHU (PYHKIUH !
131 Konrponsnas padora: "[IponszBoanas” 1 1
132 IToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "OyHKuun"
134 Wrorosas koHTpoJbHAs paboTa 1 1
135 Hrorosas koHTpoJibHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHHEe, CHCTEMATH3ALIHS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

n/n

Tema ypoka

KoaunuecTBo yacoB

KonTposabHbie

Bcero
padoThI

IMpakTnyeckmne
padoThbI

Jlara
HU3yYeHH
|

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpumeHeHne mpou3BOIHON K
UCCIeoBaHUI0 GYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenre npou3BOIHOMN K
UCCIeIOBaHMIO QYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne Mpou3BOHOMN K
Hccae0BaHuI0 QYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOMN K
UCCIIEIOBAHUIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
UCCIeIoBaHuIO (PYHKIMHA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenne nporu3BOIHON K
UCCIeIOBaHUIO GYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIEr0 U

HAaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(bYyHKLINU Ha OTpe3Ke




Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GyHKIIMHM Ha OTPE3Ke

Haxoxnenne HanOOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIIUU Ha OTpe3Ke

10

Haxoxnenne HanOOIIbIIEro U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(byHKINU Ha OTpe3Ke

11

Haxoxneaue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUEHUS HEPEPHIBHOM
(bYyHKINHU Ha OTpe3Ke

12

Haxoxnenne HauOobIIero u
HAMMEHBIIIETO 3HAYEHUS HEITPEPHIBHOM
(GYHKLINU Ha OTpe3Ke

13

[Ipumenenue nporu3BOIHOMN HJIst
HAaXOX/ICHUS HAWJTYYIIIEero PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

14

[Ipumenenue nmporu3BOIHOMN AJIst
HAaXOX/ICHUS HAWJTYYIIIEero PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOIHOM s
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (popMyJI0Hi UK
rpadukoM

16

[IpuMeHeHne Npou3BOIHOM IS
OIIPEICJIEHUS] CKOPOCTH U YCKOPEHUS
npouecca, 3aJaHHOro (hopMyJION HITH




rpagukomM

17 Komnosumus ¢pyHkimii

18 Komnozumus GpyHKImii

19 Kommozurus ¢hyHKimii

20 I'eomerprueckne 0Opa3sl ypaBHEHUN Ha
KOOPJAMHATHOU IJIOCKOCTH

1 I'eomeTprueckue o6pas3sl ypaBHEHUHN Ha
KOOPAWHATHOW INTOCKOCTH

” Konrponsnas padora: "VccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHOM"

” ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 ITepBooOpa3Hble 3MeMEHTApHBIX (DYHKIIHH.
ITpaBuna HaX0XEHUS IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (QYHKITHN.
[TpaBuna Hax0XKAEHUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpudecKuii CMbICI
MHTeTpaJa

27 Beruncnenue onpenenéHHoro HHTerpaia
no ¢opmyne Hretorona-Jleitbuuna

73 Brruncnenue onpeenéHHOro HHTErpana
o popmyrne HeroTona-JlelioHua

29 [TpuMeHeHHe UHTErpana A HaXOXKACHUS
IUIOINAAEH TUIOCKUX QUTyp

30 [IpumeHneHue uHTerpaa A HaX0XKICHUs
00BEMOB reOMETPUUECKUX Tell

31 [Tpumeps! pemennii quddepeHnmnatbHbIX




YpaBHEHUU

[Tpumeps! pemennii qudQepeHnrarbHbIX

32 .
ypaBHEHM
MaremaTuueckoe MOAEINPOBAHNE

33 peabHBIX IIPOLIECCOB € MTOMOIIBIO
muddepeHnrnanbHbIX YpaBHEHUH

14 Konrponsnas pabora: "[leppooOpasznas u
uHTerpan”

15 Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuveckne GyHKINN, HX
CBOICTBa U Tpaduku

37 Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U TpaduKu

18 Tpuronomerpuueckue GyHKINU, UX
CBOMWCTBA U TpapuKu

19 Tpuronomerpudeckue GyHKINU, UX
CBOMWCTBA U TpapuKu
OT10op KOpHEN TPUTOHOMETPUUYECKUX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHUH C TOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKUX

43 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKOIN OKPYKHOCTH

44 Pemenue TpuroHoMeTpuuECKUX
HEPABEHCTB

45 Pemenne TpUroHoMeTpHUECKUX
HEPABEHCTB

46 Pemenne TpUroHOMeTprUUECKUX
HEPABEHCTB

47 Pemennie TpUroHOMETPUUECKUX
HEPABEHCTB
Kontponbnas pabora: "I 'paduku

48 TPUTOHOMETPUIECKUX (PYHKITHH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS
MI0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PELIECHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELICHUS
norapu(MUUECKIUX HEPABEHCTB

55 OCHOBHBIC METO/IbI PELICHHS




JorapupMUUECKUX HEPABEHCTB

OcHoBHBIE MCTOJbI pCHICHUA

36 norapu(MUIECKIUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHAIBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/1bI PELLICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHHS
UppaIMOHATLHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHHUS
UppaMOHAIBHBIX YPAaBHEHHUN
6 I'paduueckue METO bl peLICHUS
UppaIMOHATLHBIX YPAaBHEHUN
63 I'paduueckue MeTO bl peLIeHUs
MoKa3aTeIbHbIX ypaBHEHUN
64 I'paduueckue MeTo bl peLIeHNs
IIOKa3aTeIbHbIX HEPABEHCTB
65 ['paduueckue METOIBI pEeICHHUS
Jorapu(pMHUUECKUX YpaBHEHUIN
66 I'paduueckue METOIBI peLICHUS
norapuMHUYECKUX HEPABEHCTB
67 I'paduueckue METOIbI peLIeHUs
Jorapu(pMUUECKUX HEPABEHCTB
68 I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCJIIbHBIX 1 J'IOI‘apI/ICI)MI/I‘leCKI/IX




YpaBHEHUU

69

I'padmyaeckue MeTOABI peIICHUS
MOKa3aTeNbHbBIX U JIOrapu(pMUYECKUX
YpaBHEHUU

70

I'padmyeckue MeToaBI pemIeHUS
MOKA3aTEebHBIX U JIOTapU(YMUIECKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pemeHUs
MOKA3aTeNbHBIX U JTOTapU(PMUIECKUX
HEPaBEHCTB

72

KoHntponbHas padota: "UpparoHaibHEIE,
MOKa3aTeNbHbIE U JTorapuMuuecKue
HEpaBeHCTBA"

73

KowmrmekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUEcKas (popMbI 3arucu
KOMIUIEKCHOTO YHClia

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMeTpHUecKas (HOpMbI 3aITUCH
KOMIUIEKCHOTO YHCiIa

75

Apudmernueckue onepanum c
KOMIIVIEKCHBIMHU YU CJIaMU

76

Apudmernueckne onepanum ¢
KOMILJICKCHBIMHU YUCIIAMH

77

I/I306pa>KeHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,Z[I/IHaTHOI\/’I IIJIOCKOCTH

78

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

79

®opwmyiia Myaspa. KopHu n-oii crenenu




N3 KOMIIJIEKCHOI'O YHCJia

®opwmyiia Myaspa. KopHu n-oii crenenu

80 13 KOMIUIEKCHOTO YHClia
IIpuMeHeHnEe KOMIUIEKCHBIX YNCEIN IS

81 pemeHus GU3NYECKUX U TeOMETPUIECKUX
3aj1a4

%) Konrponbnas pabdora: "KommiekcHbie
yucna"

83 HarypanbHble U 1ienbie yucia

84 HarypanbHble u 1ienblie ynciia

85 [IpumeHeHre npU3HAKOB 1EIUMOCTH
LEJIBIX YU CEIl

26 IIpuMeHeHne NpU3HAKOB 1ETUMOCTH
LIEJIBIX YU CEIl

%7 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nensix yncen: HOJ u HOK

28 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nensix yncen: HOJ u HOK

29 [IpumeHneHre NpU3HAKOB 1ETUMOCTH
LEJIBIX YUCEeJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHre NpU3HAKOB JIETUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
IIpuMeHeHne NpU3HAKOB 1ETUMOCTH

91 LEJBIX YKcell: anroput™ EBkinaa ans
pelieHus 3a/1ay B LUENbIX YACIaX

9 KoHntponbHas pabora: "Teopus menbix

yucen"




CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
93 PaBHOCMIBHBIE CHCTEMEI U CUCTEMEI-
CJIECTBUSA

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95 OCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
96 COBOKYITHOCTEW MPPALMOHAIIBHBIX
YpaBHEHUHU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
97 COBOKYITHOCTEH IOKA3aTEIbHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUH

OcHOBHEBIE METOJBbI pCHICHUA CUCTEM U
99 COBOKYIHOCTEH JIOTapu(hMHUUECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUYECKUX
YpaBHEHUI

[IpuMeHeHue cucTeM K pelieHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

101 pa3IMYHBIX 00JIaCTEN HAYKU U peaIbHOM
KU3HH, UHTEPIIPETAIUS TTOTYYSHHBIX

pe3yJIbTaTOB




[IpumeHneHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3

102 pa3anyuHbIX 00JacTel HayKu U pealbHON
KU3HU, UHTEPIIPETALUS OTYYEHHBIX
pe3yabTaToB
[IprmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IUYHBIX 00JIacTel HAYKU U PeaIbHON
KHU3HU, UHTEPIPETALUS TTOTyYEHHBIX
pe3yIbTaToB
KonTponbnas padota: "Cucremsl

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKAa3aTeNIbHbBIX U JTOrapu(pMUIECKUX
ypaBHeHHH"

105 PannoHaneHbIe ypaBHEHHUs C TapaMeTpaMu

106 PanmonaneHble HEpaBEHCTBA €
napaMeTpamu

107 PanyionasibHbIe CHCTEMBI C TapaMeTpaMu

108 HppaunoHnanbHble ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

109 HppauuroHanbHbIE CUCTEMBI C
napameTpamu

110 ITokazarenbHblE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 IToxa3aTenbHbIE CUCTEMBI C IIaPAMETPAMHU

112 Jlorapudpmuueckue ypaBHeHus,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugpmuyueckue CUCTEMBI C




napamMeTpamu

114 TpuroHomeTpu4ecKue ypaBHEHHUS C
rnapameTpamu

115 TpuroHomeTpuyecKkrue HEPaBEHCTBA C
napaMeTpamu

TpUroHOMEeTpUYECKNE CUCTEMBI C
napameTpamu

116

[TocTpoenue u uccieaoBanue
MaTeMaTHYECKUX MOJIENEN peabHbIX
CUTYaIUi C MMOMOIIBIO0 YpaBHEHUH C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJENEN pearbHbIX
CUTYyallui C MOMOIIbIO CUCTEM YPaBHEHHI
C mapameTpaMu

118

[TocTpoeHue u uccienoBaHue
119 MaTeMaTHYECKUX MOJENEN peabHbIX
CUTYAIMI C IOMOIIBIO CUCTEM YPABHEHUHN

C rmapaMeTpamMu

120 Konrponsnas padora: "3anaun ¢
napamerpamu”

121 [ToBTOpenwue, 060061IIeHNE,

cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06061IeHNE,

122
cUcTeMaTu3auus 3HaHul: "YpaBHeHus"

[ToBTOpeHME, 0600IICHNE,
123 cucTeMaTu3alus 3HaHu: "Y paBHEHHUS.
CucrteMbl ypaBHEeHHIT"




[ToBTOpeHue, 0600MICHNE,

124
cuctemaTusaius 3HaHuii: "Hepasencrna"
125 [ToBTOpenue, o600MIEHNE,
cuctemaTtu3anus 3uanuii: "HepaBencraa"
126 [ToBTOpenwue, 060061mIeHNE,
cuctemaTtu3anus 3uanuii: "HepaBencraa"
[ToBTOpenue, 06061IeHNE,
127 cuctemaTtuzauus 3Hanuid: "[IpousBognas u
e€ npumeHeHue"
OBTOpEHHE, 0000IIIeHHE
IT , 0000 ,
cHCTEMATH3allHs 3HAHMI: OM3BOJHAS U
128 "IT
e€ npuMeHeHue"
BTOPEHU IEHU
IToBTOpEHue, 00001IEHNE,
HCTEMAaTU3allisa 3HAHMI: W3BOJHAA U
129 CHCTeMaTHh3a 3HA "IIpon3Bo
e€ nmpuMeHeHue"
[ToBTOpenwue, 0600MIEHNE,
130 cucrteMmaTusanus 3HaHuii: "MHTerpan u ero
npumeHenune"
131 [ToBTOpenue, o600IIEHNE,
cucTeMaTu3aius 3Hanuii: "OyHkuun"
132 [ToBTOpenwue, 060061IeHNE,
cucTeMaTtu3aius 3Hanuit: "OyHkuun"
133 [ToBTOpenue, 06001IEeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuun"
134 Hrorosasi koHTpoIbHAs paboTa
135 Urorosast koHTpobHas paboTa
136 [ToBTOpenue, 06001IeHNE,




cucTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136

10




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsieMmbie nMpeaMeTHbIE PE3YJAbTATHI 0CBOCHMS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHEr0 001Iero
oOpa3zoBaHus

Yucna v BEIYUCIIEHUS

1.1

OHGpI/IpOBaTB IMMOHATHUAMMA: PALIMOHAIIBHOC U I[Gf/iCTBI/ITGJII)HOG
qHucCiio, OOBIKHOBEHHAS U ACCATHNYHAasA I[p06b, IMPOLCHTELI

1.2

BreimonusaTe apudmernyeckue onepanui ¢ palioHaIbHBIMUA U
JNEUCTBUTENBHBIMU YUCIAMU

1.3

Breimonuate npubmmkEHHBIE BEIYUCICHUS, UCTIONB3YsI TTpaBUiia
OKpYyIJIEHUs, JejaTh TPUKUIAKY U OILIEHKY pe3yJbTara
BBIUMCIIEHUN

1.4

OnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
CTaHIapTHast opMa 3aMucu JEHCTBUTENHLHOTO YHCIA, KOPEHb
HATypaJbHOM CTENEHM; HCIONb30BaTh MOAXOMASIIYI0 (opmy
3alMCU JEUCTBUTEIBHBIX YHCEN JUIS PELIEHUS MPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX

1.5

OnepupoBaTh TOHSTHSMHU: CHHYC, KOCHHYC M TaHTEHC
MIPOM3BOJIBHOTO YTJIa; MCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO
yTiia 4epe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKITHH

YpaBHEHUS U HEPABEHCTBA

2.1

OHepI/IpOBaTB ITOHATUAMM: TOXICCTBO, YPaBHCHUC,
HCPABCHCTBO, aciaoc, PadrOHAJIBbHOC, HPppPaIrOHAJIbHOC
YPaBHCHUC, HCPABCHCTBO, TPUT'OHOMCTPHUUICCKOC YPABHCHHC

2.2

BeimonHATs npeoOpa3oBaHus TPUTOHOMETPHUUECKUX
BBIPQXCHUI U pelIaTh TPUTOHOMETPUUECKNE YPABHEHUS

23

BoimonuaTe  mpeoOpa3oBaHus LENBIX, PAMOHAIBHBIX H
UPPALMOHAIBHBIX BBIPAKEHUM M pPEIIaTh OCHOBHBIC TUIIBI
LEIbIX, PAlMOHAIBHBIX W WPPALMOHAIBHBIX YPAaBHEHUU U
HEPaBEHCTB




24

[IprMeHsATP ypaBHEHUMS W HEPABEHCTBA JUISl  PELICHUS
MaTeMaTHUYECKUX 3aJad W 334ad M3 pa3iIMuHbIX obsacTeil
HAyKHU U PEAIbHOM )KU3HU

2.5

MopenvupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE alreOphl,
COCTaBJISITb  BBIPAXKCHUS, YPABHCHMUS, HEPABEHCTBA IO
YCIOBHIO 33Ja4M, MCCIEAOBATh IIOCTPOCHHBIE MOJEINA C
UCII0JIb30BAaHUEM ammnapara anreOpsl

OyHKIMHU U rpaduKu

3.1

OnepupoBath TOHATHUSMU: (YHKIHS, CHOCOOBI 3aJaHUS
dbyHKIIMKA, 00JAacCTh OMpeneNieHus W MHOXKECTBO 3HAUYCHUU
¢yskmn, rpaduk QyHKINH, B3AUMHO 00paTHbIe (PyHKINUN

3.2

OnepupoBath NOHATUSAMU: YETHOCTh U HEUETHOCTh (DYHKIIUH,
HYJIM QYHKIHMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA

3.3

Ucnonb3oBath rpaduku GyHKIMM 715 pellieHns ypaBHEHUH

34

Crpouts © uuTaTh TpaduKu JUHEHHOW  (PYHKIHH,
KBaJpaTUYHOW (PYHKIMH, CTENEHHOW (YHKIUHU C UEIBIM
HokKasaresem

3.5

Ucnonb3oBate rpadukd  QyHKIMA A0 MCCIEIOBAHMS
MIPOLIECCOB U 3aBUCUMOCTEH MPU PEUICHUM 3a1ad U3 JIPYTHUX
y4eOHBIX TPEIMETOB U pPEAIbHOW IKU3HHU, BBIPAXKATh
dbopMyrIamMu 3aBHCUMOCTH MEK/y BEIIMYNHAMU

Hauana MmaTeMaTHueckoro aHaiamsa

4.1

OnepupoBatb HNOHSTUSMU: MOCJIEIOBATENbHOCTb,
apudmeTnyecKas U reOMeTpuYecKas Mporpeccuu

4.2

OnepupoBaTh  TOHSITUSMU: OeCKOHEUHO  yOBIBaromas
reoOMeTprUYeCcKas MPOTPECCHsi, CyMMa OECKOHEYHO yOBIBAIOIIICH
F€OMETPUYECKON MPOTPECCUU

4.3

3aiaBaTh MOCIEA0BATEILHOCTH PA3IMUYHBIMU CIIOCOOaAMU

4.4

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U IPOTPECCUM
JUISL PELICHUS PeaJIbHbIX 3a7a4 IPUKIAJHOTO XapaKTepa

MHuoxecTBa 1 JIOrTUKa

5.1

OHepI/IpOBaTB MNOHATHUAMHA: MHOXCCTBO, OIICpallMMd  HA
MHOXXCCTBaMU

5.2

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar JJis
ONMCAHUSI PEAJbHBIX MPOUECCOB W SIBJCHHUM, NPU PEUICHUU




3a/1a4 U3 APYrUuX Y4eOHBIX MPEIMETOB

OnepupoBaTh MOHIATUAMU: ONPEACICHUE, TEOpEMA, CIEJICTBUE,

>3 JI0Ka3aTeIbCTBO
11 KVIACC
Kon IIpoBepsieMble npeaMeTHBIE Pe3yJabTaThl 0CBOCHHS
NPOBEPSIEMOr0  OCHOBHOM 00pa30BaTe/ILHOM NMPOrpaMMBbI CPeAHero 001ero
pe3yJbTara oOpa3zoBaHus
| Uucna v BBIYUCICHUS
OnepupoBaTh MOHATHUAMM: HATypalbHOE, LIEJIOE YHCIIO;
11 UCIIONb30BaTh ~ IPU3HAKA  JEIMMOCTH  LEJBIX  YHCEll,
' PA3JIOKEHHE 4YHWCIAa HA NPOCTHIE MHOXHUTEIW I PELICHUS
3a1a4
12 OnepupoBaTh  MOHATHEM: CTENEHb C  PalWOHAJIbHBIM
' MOKa3arejem
13 OnepupoBaTh MOHATUAMH: JIOTapU(M YUCHA, TECATUYHBIC U
' HaTypaJibHbIEe JTorapu(Mbl
2 YpaBHEHUS U HEPABEHCTBA
[IpumensaTe  cBOWicTBa  CTEMEHW I NpeoOpa3oBaHUS
21 BBIDQKCHUM, ONEPUPOBATH  IOHATUAMHU:  ITOKA3aTEIbHOE
' YPaBHEHHE M HEPABEHCTBO, pEIIaTb OCHOBHBIE  THIIBI
MIOKA3aTEJbHBIX YPABHEHUN U HEPABEHCTB
BoinonuaTe  mpeoOpa3oBaHUs  BBIPAXKEHHUH, COJAEpKAIIUX
27 jgorapu(pMbl; ONEPUPOBATH MOHATHUSAMU: JOrapupmuueckoe
' YpPaBHEHHE M HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIBI
Jorapu(pMUYECKUX YPaBHEHHUIN U HEPABEHCTB
73 Haxomute pemeHuss nOpocTEHIINX  TPUTOHOMETPUUECKHUX
' HEPABEHCTB
OneprpoBaTh NOHATUAMH: CHCTEMA JIMHEWHBIX YPaBHEHUMN U
2.4 e€ penieHue; MCIOoJIb30BaTh CUCTEMY JIMHEWHBIX YpPaBHEHUI
JUISL pELLIEHUS] TPAKTUYECKUX 3a]1a4
)5 Haxomute pemieHns NpoCTEMIIMX CUCTEM U COBOKYIHOCTEW

palMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB




2.6

MopenupoBaTh pealibHble CHUTyalldd Ha S3bIKE alreophl,
COCTaBIIATh BBIPAXKCHUSA, YPABHEHMs, HEPABEHCTBA U CUCTEMBI
II0 YCJIIOBUIO 3aJlayd, HCCIIEN0BATh ITIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM allapaTa aareopbl

OyHKUUK U TpaduKu

3.1

OnepupoBaTh  NOHATUSIMU:  TNepuoguyeckas  (yHKIHMS,
IPOMEXKYTKA MOHOTOHHOCTH (YHKUHUH, TOYKH IKCTpEMyma
byHkuMy, Hanboblllee U HAaUMEHbIlIee 3HaUeHUs (QYHKIIMHA Ha
IPOMEKYTKE; MCIOJb30BaTh WX JUIsl UCCIEAOBAHUS (DYHKIINH,
3aJlaHHOM TpaduKomM

3.2

OnepupoBaTh  MOHATUSAMHU:  TpaQUKH  TOKa3aTeIbHOH,
JOTapu(pMUYECKOH U TPUTOHOMETPUYECKUX  (DYHKIIMIA;
U300pakaTh UX HA KOOPAMHATHOW IJIOCKOCTH U MCIOJIb30BATh
JUTSl pelIeHUs] ypaBHEHUI 1 HEPABEHCTB

3.3

N300paxkath Ha  KOOPJIMHATHOM  TJIOCKOCTH  rpaduKu
JIMHEWHBIX YPAaBHEHHN U WCIOJb30BaTh WX [JIs PELICHUS
CHCTEMBI JIMHEWHBIX YPAaBHECHHUM

3.4

Ucnonw3oBate rpaduku  QyHKUME AJisE  UCCIEAOBaHUSA
MPOLIECCOB U 3aBUCUMOCTEH U3 APYTUX YUEOHBIX TUCITUILINH

Hagana MmaTemMaTnyeckoro aHaiamsa

4.1

Onepuposatb MOHATHSIMMU: HEIpepbIBHAA byHKIMS,
npou3BoAHas (QYHKIMH; HCIHOJIb30BaTh T'€OMETPUUYECKUN U
($u3nyecKuil CMBICI MPOU3BOIHON [T peIIeHUs 3a/1a4

4.2

Haxonuth npou3BOHbIE 2IEMEHTAPHBIX (PYHKIUN, BBIYUCIATh
IIPOU3BOJIHBIE CYMMBbI, TPOU3BEIAEHUS, YACTHOTO (DYHKIIHIA

4.3

Hcnonb3oBaTh MPOU3BOAHYIO JJIA UCCIEAOBaHUS (DYHKIIMHM Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI, NPUMEHSTh pE3yJIbTaThl
WCCJIEIOBAHUSI K TIOCTPOCHUIO TPapUKOB

4.4

Hcnone30BaTh IMPOU3BOAHYIO IJIsI HAXOXKACHUS HAWJITYUYIICTO
peuiCcHus B INIPUKIAJHBIX, B TOM YHCJIC COOUAJIBHO-
3KOHOMHUYCCKHUX, 3aJa9ax

4.5

OnepupoBaTh TOHATHUSIMU: TIEPBOOOpa3Hass W MHTETPA;
MOHUMATh T€OMETPUYECKUHN M (PU3MUECKHUI CMBICT MHTETpaja

4.6

Haxonute  mepBooOpa3Hble  AJIEMEHTApHbIX  (PYHKIUH,
BBIYMCIIATH UHTErpall o popmyne HetoTona — JleiiOHu1a

4.7

Pemate MNpUKIagAHBIC 3aJa4d, B TOM 4YHCJIC COLOHUAJIBbHO-




SKOHOMHYECKOTO M (U3MYECKOTO XapakTepa, CpEeACTBAMHU
MaTeMaTHUYECKOT0 aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ JIEMEHT COACPKaAaHUA

Kon
1 Yucinia 1 BBIYUCIICHUS
Panmonaneueie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, IPOLEHTHI,
OeCKOHEYHbIE TMEepPUOIUYECKUE JpoOu. ApupMETHUECKHE OIepaluu C
1.1 | pauvMoHanbHBIMM YHCIAMH, NPEOOPa30BaAHUSI YHUCIOBBIX BBIPAKECHHI.
[Ipumenenue npoOeld U MPOLIEHTOB JJisl pEeUIEHUs! NMPUKIAIHBIX 3a7a4 U3
PAa3IUYHBIX OTPACIIEN 3HAHUU U pealbHOU )KU3HU
JleicTBUTENBHBIE 4YMCIIA. PanuoHAJBbHBIE M WPpPAaLMOHAIBHBIE YHCIIA.
12 Apudpmernueckue  omepauuud ¢ JCHCTBUTEIBHBIMU  YHCIAMHU.
' [TpuOnmxE€HHbBIE BBIYUCICHUS, TPABUIIa OKPYTJICHUS, MPUKUAKA U OLICHKa
pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ 1enbiM  mnokasareneMm. CrangaptHas (Qopma 3amnucu
13 JNeNCTBUTENBHOrO uncia. Vcnonp3oBaHue moaxoAsuiel GopMbl 3amucu
' JNEUCTBUTENBHBIX YHCENl JUISl PEHIEHUS MPAKTUYECKHX 3adad W
NIPEACTABIICHUS TaHHBIX
14 ApubdmMernuecknii KOpEeHb HaTypaJibHOW  cremeHu. JleWcTBus ¢
' apu(pMeTHYEeCKUMU KOPHSMHU HaTYpaJIbHOM CTENeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHra. ApKCHHYC,
' APKKOCUHYC, APKTAHI'€HC YUCIOBOI0 apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 | ToxpaecTBa U TOXKIECTBEHHBIE MPEOOPa30BAHUS
29 [IpeobpazoBanrie  TPUTOHOMETPUUECKUX  BbIpakeHUU.  OCHOBHBIE
' TPUTOHOMETPUUYECKHE POPMYIIbI
)3 YpaBHeHHE, KOpEeHb ypaBHEHHMs. HepaBeHCTBO, pelieHue HEpaBEHCTBA.
' Metoa HHTEpBAIOB
2.4 | Pemienue HenbIX U JpOOHO-pAMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenune uppallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHUIN




57 [IpumeHeHne ypaBHEHUM W HEPABEHCTB K PEIICHUIO MaTEeMaTUYECKUX
' 3a/1ay ¥ 3a7]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PeasIbHOM KU3HU
3 OyHKIUU U TpaduKu
31 Oynkuus, cnocoObl 3amanus (Qynkuuu. [paduk ynxuun. Bzaumuo
' oOpatHbie QyHKITUH
OO6nactp omnpenenaeHuss M MHOXKECTBO 3HadeHUN QyHkuuu. Hynu
3.2 | ¢ynkmuu. I[IpoMexxyTku 3HAKOMOCTOSIHCTBA. YETHbIE W HEYETHBIC
byHKIIN
13 CrenenHast QyHKITUS C HATYypaJbHBIM H IIEJBIM TIOKa3aTeneM. EE cBoiicTBa
' u rpauk. CBoicTBa U rpaduK KOPHS #-0M CTENEHU
3.4 Tpuronomerpruueckass OKpy>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
' GyHKIMNA YUCIOBOTO apryMeHTa
4 Hauana MaremaTuyeckoro anannsa
41 [locnenoBarenbHOCTH,  CHOCOOBI  3aJlaHUd  TOCIIEJOBATEIbHOCTEH.
' MOHOTOHHBIE MOCIIEIOBATEIBHOCTH
ApudmMernueckass W reomMeTpuueckas  Iporpeccuu. beckoHeduHO
yObIBaromiasi  reomerpudeckas —mporpeccus. CymMma — OECKOHEYHO
4.2 | yOwBaromedd TreoMeTpudeckoi mporpeccun. DopMmyna  CIOXKHBIX
npoieHToB. Vcnonb30BaHWe mporpeccuu AJis peuieHus peajabHbIX 3a7ad
MPUKJIIAIHOTO XapakTepa
5 MHoxecTBa U JT0THKA
MHoO»xecTBO, olepaluy HaJ MHOKeCcTBaMu. Jlnarpammel Jiinepa — Benna.
51 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOIO —anmnapara Jid ONUCaHHS
' peanbHbIX MPOLECCOB M SBJICHWM, NPU PEUIEHUU 3aJa4 U3 APYTux
Y4EOHBIX MTPEIMETOB
5.2 | Omnpenenenue, Teopema, CIEICTBUE, TOKA3ATEIHCTBO
11 KJIACC
Kon IIpoBepsieMbIii 3J1IEMEHT COIePKAHMS
1 Yucna v BEIYUCICHUS
1.1 HarypanbHble u niensbie uncina. [Ipu3Haku 1eTMMOCTH LEIbIX YHUCelT
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKWCTBA CTENEHU




1.3 Jlorapudm uncna. JleciTuuHble U HATypajibHbIe JTOrapudMbl
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoOpa3zoBanue BhIpaKEHH, COJIEPKAIINX JOTapu(MBI
27 [IpeoOpa3zoBaHue BbIpaXXEHHI, COAEPKALTUX CTETIEHU C PAllMOHAIbHBIM
' MoKaszareyem
2.3 [Ipumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 Iloka3arenpHbIE yPABHEHHS M HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA
26 Cuctembl JMHEWHBIX ypaBHEHWUU. PelieHne NpUKIATHBIX 3ajady ¢
' IMOMOILIBIO CUCTEMBI JINHENHBIX YPABHEHUN
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
IIpumeHeHne ypaBHEHHH, CHCTEM W HEPAaBEHCTB K PEIICHUIO
2.8 MaTeMAaTUYECKUX 3a/Jad M 33Jad U3 Pa3IMYHbBIX oOyiacTedl HayKu HU
pEATBHOM KU3HU
3 Oynkuuu u rpaduKu
Oyukius. llepuoguueckue ¢ynkuun. [IpoMexkyTkM MOHOTOHHOCTH
3.1 ¢yHkmuy. MakcumyMmbl W MHMHUMYyMBbl QyHkiuu. HauOonbmee u
HalMeHbllIee 3HaUeHHE (DYHKLNUU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U TpadUKu
33 [Toka3arenbHast u norapupmMuyeckast PyHKIUHU, UX CBOWCTBA U IpaQuKu
3.4 Hcnonp3oBanue rpadukoB (QYHKUMH U1l pPELIEHUS YpPAaBHEHUH U
’ JIMHENHBIX CUCTEM
Hcnons3oBanue rpadukoB (yHKIUN UIsI UCCIETOBAHMS MPOLECCOB U
3.5 3aBUCHMOCTEHN, KOTOPHIE BO3HUKAIOT NPHU PEIICHUM 3a1ad U3 JAPYIuX
y4eOHBIX MPEIMETOB U peajJbHOM )KU3HU
4 Hayana MaremaTndeckoro aHaimsa
4.1 HenpepriBable pyHKIMH. MeTOT MHTEPBAIOB Ul PEIICHUSI HEPABEHCTB
49 [IpousBoanas ¢ynkuuu. I['eomeTpuyeckuii W (U3HUECKUIl CMBICI
' IPOM3BOTHOM
43 [IpousBogHble 3yieMeHTapHbIX (yHKUuNA. DopMmynbl  HaxX0XJIEHUS
’ POU3BOAHON CYMMBI, IPOU3BEACHMS U YACTHOTO (QYHKIIHUI
[Ipumenenne  MPOW3BOAHOM K  HMCCIEAOBAaHUIO  (PYHKIIMHA  Ha
4.4 MOHOTOHHOCTb U 3KCTpeMyMmbl. Haxoxnenwe HamOoJgpmero M

HAMMCHBIICTO 3HAYCHUA (I)YHKLII/II/I Ha OTPEC3KCE




[IpyuMeHeHne MTPOU3BOMHON ISl HAXOXKACHUS HAWIIYYIIErO PELICHUS B

4.5 | TpUKIAAHBIX 3a/a4ax, A OTMPEIeNIeHUs] CKOPOCTH MpoIiecca, 3aJaHHOTO
dhopmyIion umu rpaguKom

4.6 [TepBooOpaznas. Tabnuira mepBooOpa3HBIX

47 WuTerpan, ero reoMeTpudecKuii M (U3HUECKU CMBICT. Bheramcienue

uHTerpana no gpopmyne Hetotona — JleliOnuna




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJabTaTaM
OCBOCHHS OCHOBHOI 00pa30BaTe/IbLHON MPOrpaMMBbI
cpeaHero oomero 00pa3oBaHus

Brnanenue metomamMu 10Ka3aTenbCTB, allTOPUTMAMU PEILICHUS
3aj1a4; yMeHue (OpMyJIHpOBAaTh W ONEPUPOBATH MOHSATHUSIMU:
ONpeJeNeHre, aKCHOMa, TeopeMa, CIEJACTBUE, CBOMCTBO,
NpU3HAK, JOKa3aTeJbCTBO, PaBHOCUIIbHBIE (HOPMYIUPOBKH;
OpPUMEHATh UX; yMeHue ¢GOopMyIupoBaTh oOOpaTHoe U
POTUBOIIOIOXKHOE YTBEP)KIEHUE, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, UCIOJIB30BaTh METOA  MaTeMaTHUeCKOH
UHAYKLIWW; TPOBOAUTH JIOKa3aTeJIbHbIE PACCYXICHUS TPHU
pelIeHr 3ajad, OLIEHUBAaTh JIOTUYECKYI0 MPaBUILHOCTD
paccyXJICHU; YMEHHE ONEPUPOBATh TOHATUSIMU: MHOXKECTBO,
MOJMHOKECTBO, OMEpaliid HaJ MHOXECTBAMH; YMEHHUE
UCTIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar s
OMHCAHUS PEaNbHBIX IMPOIIECCOB U SBJICHUM U MPHU PEIICHUU
3aja4, B TOM YHCIE U3 JPYTHX y4eOHBIX MPEIMETOB; YMEHHUE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK,
rpad Ha TMJIOCKOCTH; YMEHHE 3a/laBaTh U OMUCHIBATH Tpadbl
Pa3IUYHBIMU CIIOCOOAMU; UCIIOJIB30BaTh rpadbl MPH PEIICHUH

3a1a4

YMeHune onepupoBaTh NOHATUSMU: HATYPAIIBHOE YUCIIO0, LET0E
YUCJI0, CTENEHb C LEIbIM MOKAa3aTelleM, KOPEHb HATypalbHOMN
CTEIECHH, CTENEHb C PAlMOHAIBHBIM TOKA3aTEJEM, CTENEHD C
JEUCTBUTENIBHBIM TIOKa3aTesieM, JiorapudM 4Yuciaa, CHHYC,

KOCHMHYC MW TaHI'CHC IIPOM3BOJIBHOIO 4YHCJd, OCTATOK TIIO




MOJYJI0, PalMOHAIBHOE YHWCJIO, HPPAUMOHAIBHOE YHUCIIO,
MHO>KECTBa HaTYypaJIbHBIX, IEJTBIX, parroHaTbHbIX,
JNEHUCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh MNpPU3HAKU
JeIMMOCTH, HAaUMEHBIINNA OOLIUI NeIUTeNh U HauMEHbIIee
oliee KpaTHoe, ainropuT™M EBKiIuga mnpu pelieHuH 3aaady;
3HaKOMCTBO C Ppa3IUYHBIMU TO3WIMOHHBIMU CHCTEMaMHU
CUMCIICHUs; YMEHHUE BBIMOJHATh BBIYUCICHHUE 3HAYCHUNA U
npeoOpazoBaHusl BhIPAKEHUM CO CTENEHSMU U JIorapupmami,
npeoOpa3oBaHus APOOHO-PAIMOHAIIBHBIX BBIPAXKEHUN; YMEHUE
OTIepUPOBATH HOHATUSMH: MOCJIEIOBATENBHOCTb,
apudmernyeckas Mmporpeccusi, reoMeTpuyecKas IMporpeccus,
OeCKOHEYHO  YyObIBalIlas TeOMETpUYecKass IpPOrpeccHus;
yMEHHUE 3aJlaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (POpPMYJ; YMEHHE ONEepUpOBaTh
HOHATUSMH: KOMIUIEKCHOE YHCIIO, COTPSIKEHHBIE
KOMIUIEKCHBIE YHCJIA, MOJYJIb U apryMEHT KOMILJIEKCHOTO
ymcia, GopMa 3anucy KOMIUIEKCHBIX Yncel (FeoMeTpuyecKas,
TPUTOHOMETPHUYECKAS 51 anredpanyeckas); YMETH
OPOU3BOANTHh apu(METHUYECKHe ACUCTBUA C KOMIUIEKCHBIMU
4HCcIaMU; TPUBOAUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX

YUCEJ; OINEpUpPOBaTh IMOHATHAMU: MaTpuua 2X2 u 3x3,

ONPENECTUTEID MAaTpPUIIBI, F€OMETPUYECKHUI CMBICT
OIPEICITUTEIIS

Ymenue OIIEpUPOBATH MMOHATHSIMM: palMOHAIbHBIC,
VMppaluOHAIbHBIE, MOKa3aTeJIbHbIC, CTETICHHBIE,

Jorapu(ppMUYECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, X CUCTEMBbI; YMEHHUE ONEPUPOBATH MOHATHIMMU:
TOXKJECTBO, TOXJIECTBEHHOE IPeoOpa3oBaHuE, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMAa  YpPaBHEHUHM WU  HEPABEHCTB,
PAaBHOCHJIBHOCTh YPaBHEHUM, HEPABEHCTB M CUCTEM; YMEHHUE

pelaTb ypaBHEHUs, HEPABEHCTBA M CHUCTEMbI C IOMOULIBIO




pa3IMYHBIX NOPUEMOB; pEIIaTh YpPaBHEHWs, HEPABEHCTBA U
CHCTEMBI C ITApaMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI JUI PEIICHUS MaTEMAaTHUYECKUX 3a7ad U 3a/1a4 U3

pa3IUYHBIX 00JACTEN HAYKHU U peabHOM KU3HU

YMeHue omepupoBaTh MOHATHAMH: (YHKIUSA, YETHOCTH
GyHKIIUKA, TEPUOAMYHOCTh  (DYHKIMH, OTPAHHYCHHOCTH
GyHKIIMA, MOHOTOHHOCTh (DYHKITMH, SKCTpeMyM (GYHKIIUH,
HauOOJNbIIIEE W HAaWMEHbIEEe 3HAuYeHHUs (QYHKIMHA Ha
IPOMEKYTKE, HETpephiBHAs (PYHKIUSA, aCHMMTOTHI Tpaduka
dyHKIIMM, TepBas W BTOpas MpOW3BOAHAsA  (YHKIUH,
FEOMETPUYECKU W  (PU3UYECKUN CMBICI  MPOU3BOJHOM,
nepBooOpa3Hasi, ONnpeAesEHHbIN UHTETpall; YMEHUE HAXOJUTh
acuMnTOThl  Tpaduka  GyHKIUHA, yMEHHE  BBIYHUCIATH
OPOU3BOAHBIE  CyMMBI, HIPOU3BEJICHUS, YaCTHOTO M|
KOMITO3UIIMK (DYHKIIMM, HAXOJUTh YpAaBHEHHE KacaTelbHOW K
rpapuxky  QyHKIMH; yMEHUE HAXOAWTh  IPOU3BOAHbBIC
AJIEMEHTAPHBIX byHKIHi; yMEHHE UCTIOTIH30BaTh
OPOU3BOAHYIO JUISI HMCCIEOBAaHMA (DYHKIMHA, HaXOJIUTh
HAuOOJBIITNE W HAWMEHBIINE 3HAYCHHS (PYHKIUN; CTPOUTH
rpadukd  MHOTOYIEHOB C  HCIOJb30BAaHHWEM  amrmapara
MaTeMaTHYECKOTO aHajiun3a; MPUMEHSITh MPOU3BOIHYIO JIIs
HAXOXJCHUSI HAWYYIEro PEHICHUS B TPUKIAJAHBIX, B TOM
YHClie COLMAJIbHO-IKOHOMUYECKUX M (PU3MUECKHX 3a]adax;
HAXOJUTh TUIOIMIAU U 00BEMBI (PUTYp C MOMOIIBIO UHTErPasia;
NPUBOJUTh TMPHUMEPHl MATEMATHUECKOTO MOICIUPOBAHUS C

OMOIIEI0 (D PEepeHITNATBHBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSMU: Tpaduk  QyHKIMH,
obpatHas (QyHKUMS, KOMIO3UIMSA (PYHKIHMH, JTHUHEHHAs
GyHKUMA, KBagpaTuyHas (QPyHKUUsS, palMOHAJIbHAs (PYyHKUUSA,
cTeneHHas  (yHKUUS, TPUTOHOMETpUYECKHe  (PyHKIHUH,

oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMH, MOKa3aTeabHas U




jgorapupmMuyeckas (QyHKIMM; YMEHHE CTPOUTh TpaPuKu
U3YYEHHBIX (YHKUUN, BBIIOJIHATH peoOpa3oBaHus rpapuKkoB
(GYHKIMH, UCTI0Nb30BaTh TpaduKU 7S U3YUEHHS TPOIIECCOB U
3aBUCHUMOCTEH, NpHU PpEIIEeHUH 3aJad U3 JAPYTUX y4eOHBIX
OpeIMETOB M 3aJad M3 pealbHOM IKU3HU; BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXIY BEIMYUHAMM; UCIIOJIb30BATh
cBoiicTBa U rpaduku GYHKIUNA I PEIICHUS YPaBHECHUH,
HEpaBEHCTB M 3aJady C [apaMeTpamu; u300paxarb Ha
KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PELICHUN YpaBHEHHUI,

HCPAaBCHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3a/auyd pa3HbIX TUIOB (B TOM
YKclie Ha TPOLEHTHI, JOJM W 4YacTH, Ha JIBIJKEHHE, padorTy,
CTOMMOCTb TOBapOB M YCIyI, HAJOrW, 3aJadyd U3 00JiacTu
yOpaBiICHUS  JUYHBIMH M CEMEWHBIMH  (PUHAHCAMU);
COCTaBJISITb BBIPAXKEHUS, YPABHECHUS, HEPABEHCTBA M MX
CUCTEMBbl 1O YCJIOBHUIO 3a/laud, MCCIEAOBATh MOJYYEHHOE
pelieHrue M OLEHUBATh MPaBJIONOJ00HOCTh PE3yJIbTAaTOB;
YMEHHE MOJCIHNPOBATh pPEAJbHBIE CUTyallMH Ha SA3bIKE
MAaTEMaTHKHU; COCTaBJISITh BBIPAXKCHUS, YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33]1a4, UCCIIEI0BATH
NIOCTPOEHHBIE MOJIEJIM C MCIOJIb30BAHUEM ammapara aiareopsl,

MHTEPIIPETUPOBATH MTOIYYECHHBIA PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSMU: CpeliHee apuMeTHIecKoe,
Me/lnaHa, HauOoJbIllee M HAaWMEHbIIEEe 3HAYCHHUS, pa3Max,
JUCTIepCHUs, CTaHIApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHUE  W3BJIEKaTh, HMHTEPIPETUPOBATh  HHPOPMAIIHIO,
NpEICTaBICHHYI0 B TabiuIlax, Ha Auarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEAbHBIX MPOIECCOB U SIBICHU;
MIPEICTABIATh HHPOPMAIIUIO C TIOMOIILIO0 TaOIUI] U AUATPaMM;
UCCJIeIOBATh CTAaTUCTUYECKHUE JaHHBIE, B TOM YHCIE C

NpUMEHEHHEM TpadUyecKHX METOJIOB U DIIEKTPOHHBIX




cpencTB; rpadUyecKl MCCIE0BaTh COBMECTHbIE HAOIIOICHUS

C IOMOIIBIO IarpaMM pacCEeUBaHUs U JIMHEWHOW perpeccun

YMeHne onepupoBaTh IOHATHUSAMU: CIy4YalHbIA ONBIT U
cillyyailHOe COOBITHE, BEPOSTHOCTh CIYyYaWHOTO COOBITHS;
YMEHHUE  BBIUHCIATH  BEPOSTHOCTH €  HUCIHOJIB30BAaHUEM
rpauYecKkux METOAOB; MPUMEHATH (HOPMYJIBI CIOXKCHHUS U
YMHOXKEHHSI BEPOATHOCTEH, (OpMYJy IOJTHOW BEPOSTHOCTH,
dbopmyny bepHymin, komMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSATHOCTU PEAIbHBIX COOBITHUH; YMEHHE
ONEPUPOBATh MOHSATUSIMU: cilyvyaiiHas BEJIMYMHA,
pacnpeneneHue BEPOSITHOCTEM, MAaTEeMaTHYECKOE OXKHMJIAHUE,
JTUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHHE CIIy4YallHOM BEJIMYWHBI,
GyHKIIMU  paclpenesieHus] U IJIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEJIbHOIO M HOPMAJIBHOIO pPAaCHpeAcIICHUN; YMEHHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeleieHuld Jyist
pelIeHus 3ajlay; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJBIINX
YuCeJ, METOJbl BBIOOPOYHBIX  HCCIEIOBAHUM; YMEHHUE
MPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YHUCEN B
OPUPOAHBIX W OOIIECTBEHHBIX  SBJIICHUSX;  YMCHHUE
ONEPUPOBATh MOHATHUSIMU: COYETAHUE, MEPECTAHOBKA, YHUCIIO
COYETaHUM, YUCJIO TMEepecTaHOBOK; OMHOM HbroTOHA; ymeHue
NPUMEHSITh KOMOMHATOpPHBIC (AKThI W PACCYKIACHUS IS
pelIeHus 3a/1a4; OlEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA;
COCTaBIISAITh BEPOSTHOCTHYIO MOJENb W HWHTEPIPETUPOBATH

MIOJIyYEHHBIN PE3YJIbTaT

YMeHue onepupoBaTh MOHATHIAMU: TOUYKA, IpAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA YTia, INIOCKUM yrodl,
JOBYIPAHHBIN yroji, TPEXTPaHHBIA yYIoJ, CKPEIIMBAOIINECS
IpsIMBIE, MAPAIUIENBHOCTD U NEPNEHAUKYJIPHOCTD NPSIMBIX U
IJIOCKOCTEN, YTrOa MEXAY NPSMBIMH, YIOJl MEXKIy HPSIMON U

IINIOCKOCTBIO, YI'OJd MCXKAY IIIOCKOCTAMM, PACCTOAHHUC OT




TOYKM JI0 IUIOCKOCTH, PACCTOSIHUE MEXIy HPSIMbIMH,
pacCTOSTHUE MEXIY IUIOCKOCTSIMH; YMEHHUE UCIIOJIb30BATh MPHU
peIIeHNH 3a/1a4 U3y4eHHbIe (aKThl U TEOPEMbI TUIAHUMETPUU;
yMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MaTEMaTHYECKUE MOJENH c MTOMOIIBIO
FEOMETPUYECKUX TMOHATUN M BEJIMYHUH, PEIIATh CBS3aHHBIC C

HHUMH IIPAKTHYCCKUC 3aJa4Yr

10

YMeHue onepupoBaTh MOHATHIAMHU: IUIOMANb (GUTYPBI, 00BEM
¢urypsl, MHOTOTPAaHHUK, TPABWIbHBIH  MHOTOTPAHHUK,
CeUYeHHE MHOTOTpaHHUKA, KyO, Napajuielenurnes, MNpu3Ma,
nupamMuaa, ¢Gurypa M INOBEPXHOCTh BpalICHMsS, LHIUHAD,
KOHYC, map, cdepa, riomaas cepsl, MIoM@aab NOBEPXHOCTU
nupamMubl, TPU3MbI, KOHYcCa, UWJIUHApPA, O0O0BEM KyOa,
OpSIMOYTOJIBHOTO ~ Tapajuleienueia, MHPAMUIbl, IPU3MBI,
IWIMHJpPA, KOHYca, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUCHMS
KOHyCa W LWIMHJpA, MapajulelbHble OCH WM OCHOBAHHIO,
CEYeHHE Imapa, MIOCKOCTh, Kacaromascs chepsl, MHIUHAPA,
KOHyCa; yMEHHME CTPOUTh CEYEHHE MHOTOTPaHHUKA,
U300pakaTh MHOTOTPAHHUKH, GUTYPHI U TMOBEPXHOCTHU
BpallleHUs, WX CEYEHHs, B TOM YHCIE C TIOMOIIBIO
ANIEKTPOHHBIX ~ CPENCTB; YMEHHE TPUMEHSITh CBOMCTBA
reOMETPUUYECKUX (UTYp, CaMOCTOSTENBHO (OPMYTHUPOBATH
onpesieNeHus] M3ydaeMblX (Uryp, BBIIBUTaTh TUIIOTE3BI O
CBOWCTBAX W  MpHU3HAKaX  TeoMeTpuuecKkux  uryp,
00OCHOBBIBAaTh WJIM OINPOBEpraTh HUX; yMEHHE TPOBOJIUTH
kraccuukanuioo  GUTYp MO0 Pa3IUYHBIM  MPU3HAKAM,

BBIIIOJIHATD H€O6XOI[I/IMLIG JOITIOJIHUTCIIBHBIC IIOCTPOCHU A

11

Ymenue OTIEPUPOBATh MOHSATUSIMU: JIBIDKCHUE B
MPOCTPAHCTBE, MapaJUIeIbHBIA TIEPEeHOC, CHUMMETPHUS Ha
IJIOCKOCTA U B MPOCTPAHCTBE, IOBOPOT, MNpeoOpazoBaHuUE

110100151, MOA00HBIE (DUTYpPBI; YMEHHUE PACIIO3HABATH PABHbBIE




U 1ojo0HbIe (PUTYpBI, B TOM YHUCJIE B MPHUPOAE, UCKYCCTBE,
aApXUTEKTYpPE; UCIIOJIb30BATh FTEOMETPUUECKHUE OTHOIIECHHUS MPU
pelleHnr 3a/Jay; HaxOAuUTh T'€OMETPUUECKHE BEIUYUHBI
(MHA, yroja, miIomagb, oOBEM) NHpU pEHIeHUH 33a4ad U3
JIPYTUX YYeOHBIX MPEAMETOB W M3 PEANbHON JKU3HU; YMEHHUE
BBIUMCIIATh TE€OMETPUYECKHE BEIMYMHBI  (JJIMHA, Yo,
WIomaas, O0O0BEM, IUIOU[AJAb TOBEPXHOCTH), HCIONb3Ys
U3y4eHHble (OpPMYJIbI M METOAbl, B TOM 4YHUCIIE: IUIOIIAIb
MOBEPXHOCTH THPAMHIbI, TPU3MBI, KOHyCa, LWJIMHIPA,
TUIOIAh cdepsl; 00béM  KyOa, IPSIMOYTOJIBHOTO
napajiesienunesa, MUpaMuabl, MPU3MbI, IWIKHApA, KOHYCA,

mapa, YMCHHUC HAXOAWTb OTHOIOCHHUC 00BEMOB HOIIO6HI>IX

buryp
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YMeHue onepupoBaTh MOHATUAMH: MPSMOYTOJIbHAs CHCTEMa
KOOpJMHAT, BEKTOp, KOOpPAMHATBI TOYKH, KOOPIAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpPA HA YHUCIIO,
pasNoKeHHe BEeKTopa Mo 0a3ucy, CKalspHOE NpPOU3BEACHHE,
BEKTOPHOE IIPOM3BENCHUE, YrOJl MEXAY BEKTOPAMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIM METOH s
pElIEHUs] TEOMETPUYECKUX 3aJad W 3a7ad JAPYrux ydeOHBIX

IPEAMETOB

13

YMeHue BBI6I/IpaTI) HOI[XOI[?IIHI/Iﬁ MCTOJ AJIs1 pCIICHUA 3a/1a'u,
IMIOHUMAHHUC 3HAYMMOCTHU MATCMATUKHU B U3YUCHHUH IIPUPOJIHBIX
141 O6HICCTBCHHBIX IMpoLeccCcoB )41 HBJ’ICHHﬁ; YMCHUC
pacino3HaBaTh IPOABICHUEC 3aKOHOB MATCMATUKHU B HCKYCCTBC,
YMCHHUC IIPUBOAWUTL HPUMEPBI MATCMATHUYCCKUX OTKpBITI/Iﬁ

POCCHICKON U MUPOBOW MaTeMaTUYECKON HAyKHU




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

Kopn

1 Uucna v BBIYUCIEHUS

1.1 HartypanbHbie u nienbie yncina. [Ipu3Haku 1eTuMOCTH LEIbIX YHUCeT

12 Panvonanpapie uucina. OOBIKHOBEHHBIE U JCCATHUYHBIE JpoOH,
' IPOLEHTHI, 0ECKOHEUHbIE TEPUOINYECKUE IPOOH

13 ApudmeTnueckuili KOpeHb HaTypajdbHOW cremeHu. JleWcTBus c
' apupMETUUYECKUMH KOPHSIMU HATYpPaJIbHON CTEIEHU

1 4 Crenenp c¢ uenbiM mnokazareneM. CrTeneHb € palMOHAIbHBIM
' nokazareneM. CBOMCTBA CTENEHU

15 CuHyCc, KOCMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC,
' apPKKOCHHYC, ApKTAaHT'€HC YMCJIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JleciTuuHbIe U HATYpaIbHbIE JTOTapU(MBbI

JlenicTBUTENBHBIE yuca. Apudmernueckue omnepanuu Cc
1.7 JNENUCTBUTEIbHBIMU unciiaMu. [IpuOmmk€HHbIE BBIYHCIICHUS, MPaBUIIA
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN

1.8 [IpeoOpazoBaHue BEIpAKECHHIA

1.9 KommiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 [enpie u ApoOHO-paIMOHATIEHBIE YPABHEHHUS

2.2 HNppauronaibHble YpaBHEHUS

2.3 TpUroHOMETpHUYECKUE yPABHEHNUS

2.4 [Toka3zatenbHblie U TIorapuPMUUecKue ypaBHCHHUS

2.5 [enbie u qpoOHO-palMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHbIE HEPAaBEHCTBA

2.7 [Toka3zatenbHblie U TorapuMUUecKue HepaBeHCTBA

2.8 TpuroHoMerpruyeckue HepaBeHCTBA




2.9

CucTemMbl M1 COBOKYITHOCTH YPABHEHUM Y HEPABEHCTB

2(')1 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.1
i Martpuna cuctemsl JIMHEMHBIX ypaBHEHUM. ONIPeAeIUTENb MAaTPULIBI
3 OyHKIMH U TpaduKu
Oynkums, cnocoOwl 3ananus Qynkuun. ['paduk ¢ysknuu. Bzaumuo
3.1 obOpatHbie (yHkiuu. YETHbIe 1 HeuéTHBIe PyHKIMU. [lepumoamueckue
byHKIIIH
OOnacTh ompeneNneHds W MHOXKECTBO 3HaueHui ¢yHkuuu. Hymnn
30 (GyHKUIUU. [IpomexxyTku 3HAKONOCTOSHCTBA. [IpomexyTku
' MOHOTOHHOCTH (QYHKIIMA. MaKCUMyMbl ¥ MUHUMYMBI (DYHKITUH.
Haubosnpiuee u HaumMeHblIee 3HaYeHUE GYHKIUN HA TPOMEKYTKE
13 CreneHHass (yHKIMS C HAaTypaJbHbIM U II€JIbIM ToKazareneM. Eé
' cBoicTBa U rpaduk. CBoiicTBa u rpaduK KOPHS 7-0M CTEIIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBONCTBA U rpaduKu
3.5 [Toka3arenbHas u norapupmMuyeckast QyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku pazpsiBa. AcUMOTOTHI rpapukoB pyHKIMNA. CBOICTBA (DYHKIIMIA,
' HEMpPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JJaHUs TOCIIEIOBATEIbHOCTEN
3.8 Apudmernueckas U reomerpuueckas nporpeccuu. @opmysa CIOKHBIX
' IPOLIEHTOB
4 Hayana Maremarnueckoro aHaausa
4.1 [TpousBoanas ¢pynkiuu. [IpousBoaHbIC AIEMEHTAPHBIX PYHKITUI
[Ipumenenue  MPOM3BOAHOM K  HCCIENOBaHWIO  (QYyHKIMA  Ha
4.2 MOHOTOHHOCTb M  3KCTpeMyMbl. Haxoxaenue HaubOonplmiero u
HaMMEHbILIEr0 3HaYCHHs (PYHKIIMU HA OTPE3KE
4.3 [TepBooOpaznas. UuTterpan
5 MHosxecTBa 1 TOTUKA
51 MHuosecTBO, omepainuu HajJ MHOXKecTBamH. Jluarpammbl Oinepa —

Benna




5.2

Jloruka

6 BeposaTtHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BeposATtHOCTB
6.3 Kom6unaTtopuka
7 ['eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ ¥ THTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u TOBEPXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

1. Yuebnuk: 10 xnacc. «MaTematuka. Anredpa v Hauajia MaTeMaTUYECKOTO
aHanm3a. YrayOneHHbI ypoBeHb.» Mep3nsak A.I'., Homuposckuii [1.A.,
ITossikoB B.M.; mox penakuuen [logonsckoro B.E., - M.: IIpocBemienue

2. Yuebnuk: 11 knacc. «Matematuka. Anrebpa 1 Hadajia MaTEMaTHIECKOTO
aHanuza. YriayOneHHbI ypoBeHb.» Mepsmnsak A.I'., Homuposckuii [1.A.,

[TossikoB B.M..; mox penakuuen [logonsckoro B.E., - M.: IIpocsemnienue

METOANYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. «Anrebpa u Hayaja MaTEMaTHYECKOI0 aHa/In3a. YTayOsaeHHbI ypoBeHb. 10
kjacc. CaMoCTOSTENbHBIE U KOHTPOJbHBIE paboThL.» Mep3isak A.Tl.,
Homwuposckuii [I.A., - M.: IIpocBemieHue

2. «Anre0Opa u Hauajna MaTEMaTUYECKOTO aHAIM3a. Y TIyOJeHHbII ypoBeHb. 11
kjacc. CaMOoCTOSTENbHBIE U KOHTPOJBHBIE padoThL.» Mep3isak A.Tl.,

Homwuposckuii [I.A., - M.: [Ipocsemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Enunoe coaeprkanue oOmiero oopazoBanus. MeToandeckue MaTepHuaibl.

(https://content.edsoo.ru)

2. IIOC Mos mxona (https://myschool.edu.ru ).

3. bubmuoteka IIOK ( https://mMouypoku.pd ).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OILLEHOYHBIE MATEPHAJIbI

JleMoBepcusi 3aJaHNii MPOMEKYTOYHOM aTTecTanun no Mmartematuke 10 kiaacc
(yenyonennsiit yposens)

Mooyns «Ancebpay

Yacmo 1

V2438

V12

Nel. Halinure 3HaueHNE BBIPAKEHUS:

log, 6+1og,36—2-log,2+3 %"

No2. Brruncnute 3Hau€HUE BHIPAKECHUS:

y:logz(x—xz)
Ne3. Haitnure obsacth onpeneneHus QyHKIUU:

16-vV3—x—x*/3—x=0.

Ne4. Pemvte ypaBHEHue:

cosa=0,6 a . a
No5. U3zBectHO, UTO n270°<  <360° Haitnure ctg .

No6. Beruucnure: cos 10° - cos 20° — sin 10° - sin 20°.

8sin 5°-cos 5°-cos 10°

. cos 70°
Ne 7. Haiinure 3Hau€HUE BBIpAKEHUS:

Yacmo 2

X*=2x+1
(x=1)(x=3) "

No§. Pemnre HEpaBEHCTBO:

Ne9. Pemmre ypasrenne X — 3VX—1+1=0.

NelO
_ 4
a) Pemmire ypaBHeHwMe: log; (x + 2) = logyg (x )

1
[log6 =; logg 35] .
0) HalinuTe BCce KOPHM 3TOT0 ypaBHEHUS, IPHHAUIEKAIIUE OTPE3KY: 7

2
Nell. Pemute HEpaBEHCTBO: 28 <o64-2%



x+2
> 2.
2

log, (x2 —4)—3log,

Nel2. Pemute HepaBeHCTBO: xX—

Mooyne «I eomempusy

Yacmo 1

Nel. B npaBunbHo# TpeyroabHoit npusme ABCA;B;C;, Bce pédpa KOTOpoil paBHHI 4,
HalauTe yroy Mexay npsMeiMu 44, u BC,.

OTBeT gaiTe B rpaaycax.

Ne2. BriGepute BepHbIC yTBEPKICHUS:

1) B npocTpaHcTBe 4Wepe: TOUKY, He JEXKAMYI HAa JaHHOH MPAMOH, MOMKHO
NPOBECTH IJIOCKOCTE, HE NEPECeKAIIYI0 JaHHVIO NPAMYI0, H IPHTOM TONBKO
OIHY.

2) HaxnoHHadA, NPOBENEHHAA K IIOCKOCTH, 00pa3veT OMHH H TOT Xe YIol Co
BCEMH [IPAMEIMH, JIeKAMIHMHE B 3TOH INIOCKOCTH.

3) Uepez mobule ABe MepeceKarONIHECS IPIMEIE MOXKHO IPOBECTH IUIOCKOCTE.

4) UYepe: TOYKY B IPOCTPAHCTEE, HE NEKANVI Ha JAaHHOH NPAMOH, MOMHO
NPOBECTH JBE NpAMEIE, HE NepeceKalnllHe JaHH VIO IPAMYIO.

B oreeTe yEaXHTE HOMEpPAa BEPHEIX YTBEDEIEHHH 0f2 OpolelIoB, 3aNSTEIX H

APYTHXE JONOTHHTENBHEIX CHMBOJOB.

Ne3. B npsimoii mpu3mMe OCHOBaHHUEM SIBJIIETCS TApaJUIETIOrPaMM CO CTOPOHAMHU 4 M U 5 M
u yriom mexay Humu 30°. Haliti mimomaau 00KoBOW U OJTHOW MOBEPXHOCTEN MPU3MBI,
eciu e€ BbICOTa paBHa 7 M.



Ne4. B npaBmiibHO# ueTblpéxyronbHoi nupamuae PABCD cropona ocHoBaHus AB = 10 cwm,
BhicoTa PH = 5\2 cMm.

Hatiti YI'oJl HaKJIOHa OOKOBOTIO pe6pa MUpaMU bl K INIOCKOCTHU eé OCHOBaHHM:A, IJ10I1A1b
CCHUCHUS, MPOXOAAIICTO YE€PE3 BHICOTY U OOKOBOE pe6po.

Yacmo 2

Ne 5. OcnoBanueM npsimoii TpeyronbHoi npusMbl ABCA B, aBiseTcst IpAIMOYTOJIbHBIN
tpeyroiabHuK ABC ¢ npsmeiM yraoM C. I'panb ACC\ A4, siBsleTCs KBaipaTOM.

a). Jlokaxurte, uto npsimbie CA; U AB, nepneHAuKyIspHEIL.

0). Haiinure paccrosiaue mexay npsmbimu CA; u AB,, eciu AC=4, BC=7.



11 kaace (yenyodaennsiit yposens)

B 3apanusx 1-3 ykaxkure OykBy BEpHOTO OTBETA.

. 37 T
tgn—sm—+cos—+smn .
1.Berynciuts 2 2

A l; b 0; B.-1. I.2

.5
2. Haiiiure npou3BoaHyro GyHKug » ~ ~ +1,5x +8.

A Y =X HL5x+8  py'=5x"+15 g oy =5x"+3x+8 ¥ =5x"+1,5x

3. HaiinuTe MHOXeCTBO 3HAUEHHH (yHKIHH ~ — 10+ sin3x.

—o0; +oo) B. [9; 1 l] [10;1 l]

A. [-1;1] B. ( T.

4. B ciy4aitHOM 3KCniepuMeHTe OpocaroT JBe UTpalibHbIE KOCTU. HaiinuTe BEpOATHOCTH TOTO,
YTO B CyMME BbINIaJIeT 7 04KOB. Pe3ybpTaT OKpyIriiuTe A0 COTHIX.

5. Teno ABUKeTCA MPAMOJIMHEHHO 110 3aK0Hy Xx(2) = 3t - 2 +1 (X B MeTpax, t B ceKyHIax).
Haiigure ero ckopocT B MOMEHT BpeEMEHU t = 2.

6. Pagnyc ocHOBaHUS KOHYyCa paBeH 4, BRICOTA B JiBa pasa 0ojbline paguyca. Haiiure o0bem
KoHyca. (m=3)

7. Pemute ypaBHeHue 4+6cosx=—2

8. Haiiure nanmenpluee 3HaueHne QyHKuun y=x° —x’ — 40x + 3 Ha oTpeske [0;4]

9. BBI4UCIIUTS TWIOA b QUIyPhl OTPAHUYEHHOM IMHUSAME: y = X+3 , y = -x>+8x -7.

Ne 3ananusa 1 BapuanT

1 A

2 b




0,17

72

128

X=n+ 21n

-109

4.5
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