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HOACHUTEJIBHAA 3AIIMCKA

VYueOHbiil kypc «Anredpa M Hayajga MAaTEeMaTHYECKOTO aHalM3a» SBIISETCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B IpOrpaMMe CpeaHEero o0Iero oOpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C JAPYroil CTOPOHBI, (hopMUpyet
JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolnxcsd Ha ypoBHE, HEOOXOAMMOM
JUISL OCBOCHUSI UHPOPMATHUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHX
IUCIMIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydyaroluecs OBJaJeBalOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON Hayku, Kotopas ¢GOpMyJIHUpPYET CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIli Kypc anreOppl M Havyajl MAaTeMaTHYECKOro aHaliu3a 3aKjajblBaeT
OCHOBY Il YCHENIHOTO OBJAJeHUsS 3aKOoHaMH (U3UKU, XUMHUH, OUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIINI Pa3BUTHUS SKOHOMUKHU M OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IM(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJb30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XM3HU. B TO ke Bpems oBlajeHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTMMHM KOHCTPYKLIMSIMH aireOpbl M MaTEMaTHYECKOrO aHaiu3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHHHOCTb, JOKAa3bIBAThH
YTBEPKJEHUSI C TOMOIIBI0O MHIYKIMU U PACCYXIaTh NEAYKTHUBHO, MCIOIb30BAThH
000011IeHNe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (Qopmupyer
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xone usyuenus yueOHOro Kypca «Anredpa M Haudajga MaTeMaTUYECKOTO
aHanM3a» OOyYarolIvecs IMOJY4YaloT HOBBIA OIBIT PEIICHUs MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TIOCTPOCHUSI MAaTEMAaTUUYECKUX MOJIENICH peallbHbIX CHUTYaIluH,
UHTEPIPETAIIMU  TIONYYCHHBIX  pEHICHWH, 3HAKOMATCI C  IpUMEpaMu
MaTeMaTU4YEeCKUX 3aKOHOMEPHOCTE B MPUPOJE, HAYKE U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIlt Kypc 00s1alaeT 3HAYMTEIBHBIM BOCIUTATEIHHBIM TOTEHIIAAJIOM,
KOTOpPBIN peanm3yeTcs Kak dYepe3 Yy4ueOHBI Marepuan, CrocoOCTBYIOIMIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHs, TaK M dYepe3 crenuduky ydeOHOM
NEATEeNIbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIIEHTpPAlMM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AKKYpaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yibTar.

B ocHoBe Mmetomukm oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykTtype yuebHOro kypca «Asredpa M Hadajla MaTeMaTHYECKOIO
aHaJM3a» BBIICIICHBI CIENYIOIINE COAEPKATEIbHO-METOANYECKUE JIUHUU: «Yucna



U BhIUHCICHU», «DyHKIINU U Tpadukny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauamna
MaTeMaTH4YeCcKOTo aHanu3a», «MHOXecTBa © JIOTHKa». Bce OCHOBHBIC
COZIePKATEIIbHO-METOIMUECKUE JIMHUW HW3Y4YaloTCsd Ha TMPOTSHKCHWH JBYX JIET
o0y4eHHs Ha YPOBHE CpeHEro 00Iero oopa3oBaHusi, €CTECTBEHHO JIOMOJHSIS IPYT
JApyra W TIOCTENEHHO HACHIIAsICh HOBBIMH TEMaMHW W pasjaeinaMu. J|aHHBIN
y4eOHBI KypC SBISETCS HMHTECTPATHUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe
collepKaHMe HECKOJIbKUX MAaTeMaTHYeCKUX JHCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUS, MATEeMAaTHUYCCKH aHaIW3, TCOPUS MHOXKECTB, MaTeMaTHYCCKas
noruka u apyrue. [lo Mepe Toro kak oOywaromiuecs OBIaeBalOT BCE Ooiee
IIMPOKUM MAaTEMAaTHUYECKHUM aIlllapaToM, Y HUX IMOCJIEI0BaTeIbHO (popMupyercs u
COBEPIIIEHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJEIb pPealbHON
CUTYaIllH, IPUMEHATH 3HAHUS, MOJIYUYCHHBIC MPU M3YyYECHUU y4eOHOTO Kypca, JIs
peIIeHus] CaMOCTOSITENILHO C(HOPMYITUPOBAHHON MaTEeMAaTUYECKOW 3aaud, a 3aTeM
UHTCPIIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOIMYECKAs JUHUA «YucCaa W BBIYMCICHUS) 3aBEpIIACT
dbopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEUCTBUTEIBHBIX YHUCEI, KOTOpOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOI0 001Iero oopazoBanusi. Ha ypoBHe cpegHero o0iero
oOpa3zoBaHus ocob0oe BHHUMaHHME ynensercs  (GOPMHPOBAHUIO  HABBIKOB
paAIMOHANILHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CeO0sl HCIOJNBb30BAHUE PA3IUYHBIX
dopM 3amucu YHMcCla, yMEHUE JenaThb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUS, OLICHMBATh YHUCIIOBBIE BBIpAXKEHHUS, paboTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAaKOMbIE OOYy4YalomMMCs MHOXECTBA HATYpaJlbHBIX, LEJBIX,
pallMOHANBHBIX W JIEUCTBUTENBHBIX YHUCEI  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4Hcell. B KaxIoM M3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My crenudUuUecKre 3aJadyd M OIepaluu: [eJCHUE Haleo,
OTEpUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEJBbIX YHCET, O0COOble CBOMCTBA
PaIMOHANILHBIX U UPPAIMOHATIBHBIX YKCeN, apu(METUUECKUE OTEepaIluu, a TaKxKe
W3BJICUYCHUE KOPHSA HATYyPAJIBbHOM CTEIEHUW HAa MHOKECTBE KOMILUICKCHBIX YHUCEIL.
biaromaps mnocienoBaTeNbHOMY PACIIUPEHUIO KPyra HCHOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTAMH HX MPUMEHEHUS JIsl PELICHUs Pa3JIMYHBbIX 3a7ad
dbopmMupyeTcst mpeacTaBiIeHUE O €IMHCTBE MAaTEMaTHUKUA KaK HayKd U €€ poJid B
MIOCTPOCHUU MOJIEJEH peaJbHOr0 MHUpa, IIMPOKO HCHOJIB3YIOTCS 0000IIEeHHE U
KOHKPETHU3ALUSL.

JIunus «YpaBHEHUST M HEPABEHCTBA» PEANTU3YETCS Ha MPOTSHKEHUU BCETO
oOydeHHs Ha YpPOBHE CpeIHEro oO0miero o0pa3oBaHUS, IMOCKOIBKY B KaXIOM
pasaene IIporpamMMbl HpeayCMOTPEHO PELHIEHHWE COOTBETCTBYHOIIMX 3ajad. B
pe3yibpTare oOydyarolluecsi OBJIQJIEBAIOT Pa3IMYHBIMU METOJAaMU  PEIICHUs
pallMOHATBHBIX, HPPALUOHAIBHBIX, TOKa3aTEIbHBIX, JOTAPUPMUYECKUX U



TPUTOHOMETPUUYECKUX YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKXe 3a1ad,
coxepKamux napaMmeTpsl. [lomydeHHbIE yMEHUS IIMPOKO HCHOJB3YIOTCA MpHU
UCCJEeI0BaHUH (DYHKIMI C MOMOILIBIO NMPOU3BOAHON, MPU PELIEHUU HPHUKIAIHBIX
3a/lay M 3a7]a4 Ha HaXOXKJEHUE HauOOJbIINX U HAUMEHbBIIUX 3HAYECHUN (YHKLHUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYAeT B ceOsl Takke (GOpMUPOBAHHE YMEHUU
BBINIOJHATh  pacy€Tsl 1o  ¢opmysnam, MpeoOpa3oBaHUs  palMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TAKKE BBIPAKECHUM,
colepKallluX cTerneHu U Jjorapu@mel. braronmaps u3ydeHuo anredOpanyeckoro
Marepuajga IPOUCXOAUT  JajbHEHIIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIIIEHUSI OOydaromuxcs, (GOpPMHUPYIOTCS HABBIKUA JETYKTUBHBIX
paccykaeHud, paboTbl C  CHUMBOJIbHBIMU  (opMamu,  MpeacTaBICHUS
3aKOHOMEPHOCTEN M 3aBHUCHUMOCTEH B BHUJE PaBEHCTB M HEpPaBEHCTB. AureOpa
npennaraetr d3(QQEeKTUBHbIE HHCTPYMEHTBI [JIsl pPEIIeHHUs MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

ConepxaTtenbHO-MeTOAMYECKasT JUHUA «DyHKIMU ©  TrpaduKu» TECHO
nepervieTaeTcss ¢ APYTUMU JIMHUSIMU Y4eOHOTo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJa€T MOCIEI0BATEIbHOCTh U3YUEHUs MaTtepuana. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIorapuMUUecKol U TPUTOHOMETPUYECKUX (YHKIIUA, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI [JIsi pelieHus 3a1ad U3 JPYrux ydeOHBIX
IPEAMETOB U PEATBHON KM3HU TECHO CBA3aHO KAK C MaTEMaTUYECKUM aHAIU30M,
TaK U C pelIeHHueM ypaBHEHUW W HepaBeHCTB. [Ipu »TOM Oosbllloe BHUMaHUE
ynensiercsi GOpMHPOBAHUIO YMEHHUS BbIpakaTh (HOpMYJaMU 3aBUCUMOCTH MEXKITY
pa3sTUYHBIMUA BETUYMHAMH, HCCIIEIOBAaTh MOJNy4YeHHbIE (GYHKIHUU, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi coAep)KaTeIbHOW JTMHUU HAIICJICH Ha pa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznu4HON (opMe: aHATUTHYECKOW, rpaduueckoirl u cioBecHoil. Ero msydenwue
CIIOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nauHUs «Havama MaremMaTHyecKoro aHalin3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaKk MaTEMAaTUYECKUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYMHBIX OOYYaOIIMMCS, TaK KaK Yy HHUX MOSBISAETCS BO3MOKHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIHA, ONPEACNTITh WX HAMOOJBIINE W HAUMEHbBIIHE
3HAYEHWS, BBIYUCIATH IUIOMAnun (QuUryp u oO0BEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHusl TmpoueccoB. JlaHHas coaep:KaTeiapHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATHYECKUX MOJEIEH PEaJbHbIX CHUTYyallUi,
MO3BOJISIET HAXOAWTh HAWIYYIIEee pPEIICHUE B NPUKIAJHBIX, B TOM YHCIE
COLMAIIBHO-3KOHOMHMYECKUX, 3a/1a4aX. 3JHAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOIrO



aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO-JIOTUUYECKOTO H
KPEaTHUBHOTO MBIIIJICHHUS, (OPMUPOBAHUIO YMEHHUI pACHO3HABATH TPOSBICHUS
3aKOHOB MAaTeMAaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydarommecs: y3HAIOT O
BBIIAIONIUXCS pe3yJbTaTaX, IMOITYYCHHBIX B XOJA€ pPa3BUTHS MaTeMaTHKUA Kak
HayKu, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs JTUHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
cedsi  DJIEeMEHThl  TEOPUHM  MHOXKECTB M MATEMaTUYeCKOM  JIOTHKHU.
TeopeTHKOMHOKECTBEHHBIE MPEACTABICHUS MTPOHU3BIBAIOT BECh KYpC IIKOJIBHOU
MaTeMaTHK{ U TpejiaraloT Hanbojee yHUBEPCAIbHBIN S3bIK, 00bEIUHSIONINN BCE
pasaenbl MATEMaTUKHU U €€ MPWIOKEHUN, OHU CBA3BIBAIOT PA3HBIE MATEMATHYECKHUE
OUCHMUIUIMHBL U MX TPUWIOXKEHUd B enuHoe uenoe. [loatomy BaxkHO naTh
BO3MOXKHOCTH OOy4YaromeMmycss TOHUMATh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTE€MAaTUKHU U HUCIOJIb30BATh €r0 ISl BBIPAKEHUSI CBOMX MBICIEH.
Jlpyrum BaXHBIM MPU3HAKOM MAaTEMAaTHUKU KaK HAyKd CJIEAyeT MPU3HATH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM | CJICIOBAHHE OTMPEICIEHHBIM
npaBWwaM  TOCTPOCHUS  JOKAa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTeMaTHYEeCKON JIOTMKA CHOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIILICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYKIIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHUS.

B yuebHoM Kkypce «Anrebpa M Hayajga MaTEMaTHYECKOTO aHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPBHIE IPHU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHbIX
CUTyalllii, HWCCIEAOBAHMS DJTUX MOJENEH C TMOMOIIBI0 ammapara aireopsl u
MaTE€MAaTHYECKOTO AaHaJIN3a, HWHTEPIPETALUU MOJIYyYEHHBIX pE3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXK]IbIM U3 Pa3[eJoB MPOrPpaMMBbl, IOCKOJIbBKY BECh MaTEepHal
y4e0HOro Kypca IIMPOKO HMCIOJIb3YeTCs JJIs pelieHus MpUKIaAHbIX 3anad. [lpu
pEIICHUH  peaNbHBIX  MPAKTHYECKUX  3aJad  OOydYaroniuecs  pa3BHUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000mAaTh W KOHKPETU3UPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS NPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcCce U3yUeHHUsI BCeX TeM yueOHOTo Kypca «Anrebpa u Havana
MAaTEMaTHYECKOr0 aHaJIN3a.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanmuza» otBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Pannonansubie unciaa. OOBIKHOBEHHBIE M ACCATUYHBIE IpPOOH, MPOLEHTHI,
OeckoHeuHble mnepuoanueckue apobu. [Ipumenenue npobOeil U MPOLEHTOB s
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIIC 3HAHUN U PEAIbHOM KU3HU.

JleficTBuTeNbHBIE 4ncha. PalnMOHanbHbBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernyeckue  omnepauud € JCUCTBUTENbHBIMU  4YuciaaMu.  Moayib
JEHUCTBUTENBHOTO YKCIIa U €ro cBoicTBa. [Ipubnmk€HHbIE BHIYMCICHUS, TIPABHUIIA
OKpYTJIEHUs, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BHIYUCIEHUN.

Crenenp ¢ uenbiM nokazareneM. buHom Hbrtorona. HWcenonb3oBaHue
noaxojsen GopmMbl 3aucH TEUCTBUTEIBHBIX YHCEIT ISl PEIICHUS MPAKTUYECKUX
3a/1a4 U NMPECTABICHUS JaHHBIX.

ApudmeTnyeckuil KOpeHb HATypaJbHOM CTENEHH U €r0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM TIOKA3aTeIeM U €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecsTuuHble W HaTypajbHBIC
Jorapu@mel.

CuHyc, KOCHMHYC, TaHT'€HC, KOTAHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHBbIE IMpeoOpa3oBaHUsi. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHMS M YpaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHHUS IIENIBIX U JPOOHO-PANMOHATBHBIX YPaBHEHUH H
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MNEepeMEeHHOM. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHOrouieHsl ¢  LEJIBIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUMN, COIEPKAIINX CTETICHU U KOPHHU.

HNppaunonansHbie YpPaBHEHUS. OcHOBHbIE METO/IbI peleHus
HUPPALMOHAIBHBIX YPABHCHUH.

[lokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEUICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BBIPAKEHUM, COJIEpHKAITUX JTOTAPUPMBI.
Jlorapudmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI pelieHus

JTorapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKHE (bopMyIbIL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUM. PellieHne TpPUroHOMETpUIECKUX YPAaBHEHUM.

Pemienue cucreM JIMHEHHBIX ypaBHEHMH. Marpuna CHUCTEMBl JIMHEWHBIX
ypaBHeHUU. Ormnpenenutens MaTpulbl 2X2, €ro Te€OMETPUYECKH CMBICI U
CBOMCTBA, BBIYMCJIIECHHUE €r0 3HAYEHUS, IPUMEHEHUE OINPEACIUTENS Il PELICHUs
CHUCTEMbI JIMHEWHBIX ypaBHEHUU. PelleHue DpuKIangHbBIX 3a1a4 C I[OMOILBIO
CHUCTEMbl JIMHEWHBIX ypaBHeHUU. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
ITIOMOIIBIO MaTPHIL U ONIPEAETUTENEH.

IlocTpoeHne MaTeMaTUYECKUMX MOJENEN peaJbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUI M HepaBeHCTB. lIprMeHeHHE ypaBHEHHMII MU HEPABEHCTB K PEIIECHUIO
MaTEMaTUYECKUX 3a/ady M 3a/Jady M3 pas3IMyHbIX O0JacTeil HaAyKu M peanbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocodbl 3anaHus (GyHKUUMU. B3aumHO oOpaTHbie (QYyHKIHU.
Komnozunust ¢ysukmuit. I'padux ¢GyHKuu. OiemeHTapHble TpeoOpa3zoBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHui QyHkiuu. Hymu dyHkuumu.
[IpomexyTku 3HaKOnOCTOsTHCTBA. YETHBIE U Heu€THbIe pyHKUMU. [lepuonnyeckue
¢yHkuuu. IIpomMexxyTKu MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢ynkuuu. Haubosbiiee 1 HauMeHblIee 3Ha4eHUsl (QYHKIIUU HAa IPOMEXKYTKE.

JluneitHasi, kBajgpaTU4Has W JpOOHO-THUHEWHAsT (YHKUUU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIHS ¢ HaTypaJbHBIM U IIETBIM MOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-0if CTemeHW Kak (QyHKIUM 0OpaTHOM
CTETICHU C HATYPaJIbHBIM MTOKA3aTeeM.

[TokazarenbHass U yorapudmudeckas (YHKIIMH, X CBOMCTBA W TpaduKy.
Hcnonp3oBanue rpadukoB GyHKIUNA IS pEeIICHUS YPAaBHEHUIA.

Tpuronomerpudeckass OKPY>KHOCTb, OIPEACICHHE TPUTOHOMETPUUECKHUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

OYHKITMOHAIIbHBIE 3aBUCUMOCTH B pPEajbHBIX MPOIIECCAX U SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTenpbHOCTH, CHOCOOBI 3aJaHUsS TOCJIEAOBaTEIIbHOCTEH. MeTon
MaTeMaTHIECKOM WHTYKITUH. MoHOoTOHHBIE u OTpaHUYCHHBIC
MOCJICIOBATENHHOCTHA. VICTOpHS BO3SHMKHOBEHHMS MAaTEMAaTHYECKOTO aHaln3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTrdeckas U reoMeTpuuecKas nporpeccuu. beCkoHeuHo yObIBaroIas
reomerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM



porpeccuu. JINHENHBIA U SKCIIOHEHIIMAIBHBIA pocT. Hucino e. DopMyna CII0KHBIX
IpOLEHTOB. lcrnonp30BaHWe MPOrpeccHM JUId pPELICHUsA pealbHbIX 3ajay
IIPUKJIAAHOTO XapaKkTepa.

HenpepoiBuble ¢GyHKIMM U UX cBoicTBa. To4yku pa3pbiBa. ACHMITOTHI
rpadukoB @ynkuui. CBoiicTBa (YyHKUMH HENpEepbhIBHBIX Ha oOTpe3ke. Meton
VHTEPBAJIOB [JIs pELICHUS HEPAaBEHCTB. IIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
GyHKUMN 11 petieHus 3a1ay.

[lepBas u BTOpast npousBoAHble GyHKUMU. OnpeneneHue, reoMeTpUIECKUi u
(u3nUecKuii CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoanble  3nemeHTapHbIX  GyHKuMiA.  [Ipouw3BogHass  cyMMBI,
POU3BEICHHS], YACTHOTO U KOMIIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHOXeCTBO, OIlepalMi HaJ MHOXECTBAMM M HMX CBOWCTBA. JlHarpammbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETMKO-MHOYKECTBEHHOIO — amnmapara i
ONMCAaHUS PEANbHBIX IIPOLIECCOB U SIBICHUW, NPU PELICHUH 3a7ay U3 JAPYrux
y4eOHBIX IIPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MAaTEMaTH4ECKOIO0 OOBEKTa, CIENCTBUE,
NOKa3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucna. [I[pumMeHeHre TPU3HAKOB JAEIMMOCTH LEIBIX
gyuces, HauOospmmi oOumuid nenurens (manee — HOJl) m Hammenbiiee oOriee
kpatHoe (ganee — HOK), octatkoB mo Mopayito, anroputMa EBkiuaa i pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcupie umncna. AnreOpamdeckas W TpPUTOHOMETpHUYecKass (OpPMBI
3aMiCH KOMIUIEKCHOTO 4Hcla. ApuU(METHYECKHE OIepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IIOCKOCTH.
®opmyna Myaspa. Kopau Nn-oii creneHn U3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEN IS pelIeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMma M COBOKYNHOCTh YPaBHEHHH W HEpPAaBEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PaBHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TIOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. Pellienne TpUuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHbIE METOJIbI  PEIICHUSI [OKAa3aTeNbHBIX U  JOrapuMUUYecKux
HEPaBEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEUIEHUS CHUCTEM H COBOKYIHOCTEW palMOHAJIbHBIX,
MppaLMOHAIBHBIX, IOKA3aTEIbHbIX U JOTapU(PMUYECKUX YPABHEHU.

YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHeHne  ypaBHEHUH, CHCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IMyHbIX O00JacTel HayKh M peanbHOU
KU3HU, THTEPIPETALUS [TOJTYUYECHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommozuimu Qynkuuil. ['eomeTpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre Meronbl pernieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpagukoB QYHKIUNA 7 HCCIEJOBAaHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HMKAIOT IMPH PEIICHUH 3a/ad U3 JIPYruX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHnne nMpou3BOAHON K HCCINEAOBAHUIO (PYHKIIUA HA MOHOTOHHOCTH M
sKkcTpeMyMbl.  Haxoxzaenue  HauOONbIIEro YW HAWMEHBIIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NTPOU3BOJHOM JMJISI HAXOXKICHUS HAWIYYIIEro pEIICHUS B
OPUKIAOHBIX 3ajadax, Uisl ONpPEAENICHUS CKOPOCTM M YCKOPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION MJIU TPaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. I'eomerpuueckuid CMbICI HHTETpasia. Beluncienne onpenenéHHoro
uHTerpana no popmyne Herotona-Jleitoauna.

[IpumeHeHne uHTErpaja A HAXOXKJIEHHUS IUIOMIaned IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepst pemenuit nudepeHIUANTbHBIX  ypaBHeHHH. MaTtemaTudyeckoe
MOJIETIUPOBaHUE peajbHBIX IPOLECCOB C TOMOIIBIO AU PepeHInanbHbIX
YPaBHEHHM.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAUYAJIA MATEMATHUYECKOT'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBILET'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI



1) rpakaaHCKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMKM 00YJAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHAa  POCCHMCKOrO  OOIIecCTBa,  MPEACTAaBICHHUE O
MaTEeMaTHYCCKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHHMA,
MpoIeAYp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W JPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPaKTAHCKON MICHTHYHOCTH, YBAXKECHUS K
NPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSM POCCUUCKMX MaTEMaTUKOB M POCCHICKON MaTEeMaTUYCCKOHN IIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTH)KCHHMA B JAPYTMX HaykKaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, copMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYCCKOTO TMOBEIACHUS, CBSI3aHHOTO C MPAKTHYCCKUM
NPUMEHEHHEM JIOCTIDKCHUN HAyKU U JIeITeIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJaJa B IOCTPOCHUE YCTOMYMBOTO Oyayiiero; 4) 3CTeTHYECKOro
BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas AICTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/1au, pelieHnui, pacCyKIeHUN, BOCIIPUUMUUBOCTh
K MaTeMaTHYECKUM acIieKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHMUS:

chOpMHUPOBAHHOCTh yMEHHUSA TPUMEHATh MaTeMaTHYCCKHE 3HAHUSI B
MHTEpECcax 3JI0POBOro 1 0e30MmacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pPOBBIO (3I0pOBOE IMHUTAHHUE, COAJTAHCHUPOBAHHBIA PEKHUM 3aHATUU H
OTIbIXa, peryisipHas (Gu3nuvecKass aKkTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEIHLHON IEATETLHOCTHIO;

6) TPy10BOr0 BOCTIUTAHMS

TOTOBHOCTh K TPYyHdy, OCO3HAHHWE IIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznmuuyHbM  chepaM  MPOECCHOHANBHONW  JCSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccnrn W pPealM30BBIBATH COOCTBEHHBIC J>KW3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTHU4YeCKOMY  OOpa3oBaHHI0O U
caM000pa30BaHUI0 HAa TMPOTSHKCHWH BCEW JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a7]a4 MAaTeMaTHUYEeCKOW HAITPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHMS



C(OPMHPOBAHHOCTh  JKOJOTUYECKOH  KYJIBTYphl, IOHMMAaHHC BIUSHHS
COIHATLHO-9KOHOMHUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOIHON M COMUAIBHOM
CpeJibl, OCO3HAHKE INI00ATLHOTO XapaKkTepa SKOJOTHYSCKUX MPOOIIEM, OPUEHTAIHSI
Ha MPUMEHCHHE MAaTEeMaTHYCCKHUX 3HAHMU I pPEHmICHHS 3adad B OO0JACTH
OKpYJKaloIleld Cpeasl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
MIOCJICAICTBUI Tl OKPYIKAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTHS HAayKH W  OOIIECTBEHHON  NPAaKTUKH, IOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak c(epbl 4YeI0BEYEeCKOH eSTENbHOCTH, JTaloB €€
pasBUTHS W 3HAYAMOCTH JUJIS Pa3BUTHS IUBWIM3AIMH, OBIAJECHHUE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOH KyJIbTypOoil KaK CpEACTBOM IIO3HAHHS MHpa,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO M HCCIIEIOBATEILCKYIO IESITEILHOCTh
WHIABUIYaAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1eliCTBUSA

ba3zoBble ornueckue AecTBUA:
BBISIBJISITH U XapaKT€PU30BATh CYIIECTBEHHBIE IPU3HAKA MaTEMAaTUYECKHUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXIY HNOHATHAMU, HOPMYITUPOBATH
OTpeJIeNIeHHs] TIOHATUMN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIaCCU(PUKALINH,
OCHOBaHHUS 711 0000IICHHS M CPAaBHEHUSI, KPUTEPUH MPOBOAMMOTO aHAIIN3A;
BOCIIPUHUMATh,  (HOPMYITUPOBATH U peoOpPa3oOBBIBATh CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,
BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TIPOTUBOPEUHUS B
dakTax, JTaHHBIX, HAOTIOJCHUSAX U YTBEPKACHUIX, IIpeAiaraTh KpUTEPUH IS
BBISIBIICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEYUHIA; AENaTh BEIBOABI C
HCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, JE€YKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI IO aHAJIOTUU; IPOBOJIUTh
CaMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN (MIPSMBIE U OT
MIPOTUBHOTI'O), BEICTPAUBAThH apryMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOIbI; BHIOUPATH
croco0 pelieHust yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHHUS], BRIOMPATh HanboJiee MOIXOIAIINMN C YUETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbckue 1eicTBUS:



MCIIONB30BaTh BOIMPOCHI KaK WCCIIEOBATENbCKUNA HHCTPYMEHT ITO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCHUPYIOUIME  MPOTUBOpPEUYUE,  MIpodieMy,
yCTaHAaBIUBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TO3UIMIO, MHEHHE; TIPOBOJUTH CAMOCTOATEIBHO CILIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIEIOBAHUE M0 YCTAHOBIEHUIO OCOOCHHOCTEH MAaTeMaTUYECKOIO
00BeKTa, SIBICHHS, MpOIEcca, BBIABICHUIO 3aBUCUMOCTEH Mexay OObeKTaMu,
ABJICHUSMH, TIPOIIECCAMHU; CaMOCTOATENbHO (OPMYIUPOBATH O000OUIEHUS U
BBIBOJIBI 110 PE3yJabTaTaM MPOBEAEHHOTO HAOIIOIEHUS, UCCIEAOBaHNUs, OIICHUBATD
JOCTOBEPHOCTh ~ TMOJYYECHHBIX  pE3yJlbTaTOB, BBIBOAOB W  OOOOIICHMIA;
MPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh
IPEIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JeDUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha
BONIPOC W Ui pELICHUS 3aJadd; BbIOMpaTh HWH(DOPMAIMIO W3 HCTOYHUKOB
pa3IMYHBIX THUIIOB, aHAJIM3UPOBATH, CHCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
MHPOPMAIMIO PA3IMYHBIX BUJOB M (OPM TMPEACTABICHHS, CTPYKTYPHPOBAThH
MH(POPMAIIHIIO, PEACTABIATE €€ B pa3IUYHBIX (hopMax,
WITIOCTPUPOBATh IPAPUUECKH;

OLIEHUBATh Ha/1EKHOCTh uH(popManun o CaMOCTOSITEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS

OO01menue:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUHU C YCIOBUSMH U
HEeIIMHA OOIEHUs, SICHO, TOYHO, TPaMOTHO BBHIpa)XXaTh CBOI TOYKY 3pPCHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHUS MO XOAY PEIICHHS 3aJadH,
KOMMEHTHUPOBATH IMOJYYCHHBIA Pe3yIbTaT; B X0J1¢ 0OCYKJICHHS 3a/1aBaTh BOIPOCHI
10 CYIIECTBY OOCYKITaeMOM TEMBbI, TPOOJIEMBI, pPelracMoi 3a/1aud, BBHICKA3bIBATh
WJIeW, HaIlEJICHHbIC Ha TIOMCK PEIICHUs, COIOCTABJISATh CBOM CYXICHHUS C
CYXXJICHHSIMU JIPYTHX YYACTHUKOB JIHAJIOTa, OOHAPYKHUBATh Pa3Inure M CXOJICTBO
MTO3HIINH, B KOPPEKTHOH dopMe (HOpMYIHPOBATH Pa3HOTIIACHS, CBOM BO3PaXKEHUS,
MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, HCCIEeI0BaHMUS,
MPOEKTa, CaMOCTOSITEIBLHO BBIOMpPATh (QopMaT BBICTYIUICHHS € YYE€TOM 3aaad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranuzanus:



COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 3a7a4l, BEIOMPATh CIIOCOO PEIIeHUs C
Y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIA HHTEJJICKT:

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHOM  pediekcuu  Kak  OCO3HAHUs
COBEpILIAEMBIX JEHUCTBUN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJbTaTOB, BIAJECTh
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ynbTaTa peHIeHHs
MaTeMaTUYECKOU 3a1aud; MPEABUIAETb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH
IIPY pELICHUM 3aJayd, BHOCUTH KOPPEKTUBBI B JEIATEIBHOCTb Ha OCHOBE HOBBIX
O00CTOSITENIbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIM U YCIOBUSAM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEIOCTHKEHUS PE3YJIbTATOB JAESITENIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

IIOHMMAaTh M MCIIOJb30BaTh IPEHMMYIECTBA KOMAHIHOW U WHIMBUIAYaJIbHOU
paboThl mMpU peHIeHUH Y4YeOHbIX 3a]ay, MPUHUMATH LEJIb COBMECTHOM
JESATENbHOCTH, TUIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUABl paboOT, [OroBapuBaThCs, OOCYXIaTh Mpolecc MU pe3yabTaT padoThl,
00001IaTh MHEHHS HECKOJIIBKMX JIIOJIEH; y4yacTBOBAaThb B TPYNIOBBIX (Qopmax
paboTsl (00CYKIeHMs, 0OMEH MHEHHMI, «MO3TOBbIE€ IUTYPMbD» U UHBIE), BBIIOJIHATh
CBOI0 4YacTb pabOThl U KOOPAMHHPOBATH CBOM JACHCTBUSA C JAPYTUMHU WIEHAMHU
KOMaH/1bl, OLIEHNUBAaTh Ka4€CTBO CBOErO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOIEHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydYaromuiics MOMYYUT CIETYIOIINE
MpPEeMETHBIE PE3yNbTAaThl MO0 OTACIBHBIM T€MaM pabouell MporpamMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJHO OMEpUPOBATh TMOHATUSMU: PANUOHATHHOE YHUCIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, MPOLEHTHI, HUPPALMUOHAIBHOE YHCIO, MHOXKECTBa
pallMOHATIBHBIX M JCHCTBUTENBHBIX YHCEN, MOJYJb JIEHUCTBUTEIBHOIO YHCIIA;
MPUMEHSTH APOOU U MPOIEHTHI 1JIs pEUICHUs NPUKIaAHBIX 3a/1a4 U3
Pa3TUYHBIX OTpacieil 3HAHWA W PEATbHON KU3HU; MPUMEHSITh MPUOIMKEHHBIC

BBIYHCIICHUS, IPABUIIA OKPYTJICHUS, TPUKUIKY U
OLIEHKY p€3yJbTaTa BEIYMCIICHUM;



CBOOOIIHO ONEPHUPOBATH IIOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAIIYI0 (hOpMY 3alUCH ACHCTBUTENIBHBIX YUCEIN AJI PEIICHUS
MPaKTUYECKUX 3aJad M TNPEJICTaBICHUS JAaHHBIX; CBOOOJHO ONEPUPOBATH
MOHATHEM: apU(PMETUYECKUN KOPEHb HATypaIbHOU
CTENeHH; CBOOOJHO ONEPUPOBATH MOHSATUEM: CTENEHb C PpPalUOHAIbHBIM

nokasarejieM; CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: JOrapupm 4Yucia,

NECATUYHBIE U
HaTypajbHbIe JOrapu@mbl; CBOOOJAHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC,

TAHI'€HC, KOTaHI'€HC
YUCJIOBOI'O apryMEHTa; OIIEpUPOBATHh IIOHATUSAMH: APKCHUHYC, AapKKOCHHYC U

ApPKTAHI'€HC YMCIIOBOT'O
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOTHO OMEPUPOBATH MOHATUSMHU: TOXKIECTBO, ypaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHMUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,
NPUMEHSTH PAa3IMYHbIE METO/IbI PEIICHUS PALIMOHATIBHBIX U APOOHO-

pallMOHAJBHBIX YPaBHEHHM, MPUMEHSATh METOJ WHTEPBAJIOB ISl PEIICHUS
HEPAaBEHCTB; CBOOOJHO OINEPUPOBATh TMOHATUAMH: MHOTOYJIEH OT OJHOU
NEpPEeMEHHOM, MHOrO4YJIeH C MLeIbIMU Kod(h(UIMeHTaMu, KOPHH MHOTOYJIEeHa,
OPUMEHATH JICJICHUE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u
TeopeMy BueTa ans pemenus 3aaa4d; CBOOOIHO ONEPUPOBATH MOHATHSIMU: CUCTEMA
JUHEWHBIX YpPaBHEHUM, MaTpULa, ONPEACIMTENIb MATpUlbl 2 X 2 WU €ro
F€OMETPUYECKUN CMBICI, HUCIIOJIb30BAaTh CBOMCTBAa ompeaenurens 2 X 2 s
BBIUKCIICHUSI €r0 3HAYEHMS, MPUMEHSTh ONPEACIUTENN [Ji1 PELICHUS CUCTEMBbI
JUHEWHBIX YpaBHEHUN, MOJEIUPOBATh PEANbHBIE CUTYAIlMU C MOMOIIBIO CUCTEMBI
JUHEWHBIX YPaBHEHUI, UCCIIEI0BATh TIOCTPOCHHBIE MOJEIN C IMTOMOIIBIO MAaTPUL] U
omnpenenuTenei, HHTEPIPETUPOBATh MOJYUYECHHBIA pE3yJbTaT; HCIOJIb30BAThH
CBOICTBA JACHCTBUI C KOPHIMHU JJIsl TpeoOpa30BaHus

BBIPAKEHUI; BBIMOJIHATH MPEOOPAa30BaHUSI YHCIOBBIX BBIPAKECHHM, COACPIKAIINX

CTEIEHU C
palMOHAIbHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@mon JUIsL npeoOpa3oBaHus
norapuMUYECKUX  BBIPOKEHUH;  CBOOOJHO  OMEPUPOBATH  TOHSATHSIMH:
WppalroHaTbHBIC, TTOKAa3aTeIbHBIE U JOTapu(PMUIECKUE YPABHEHHUS, HAXOAUTh MX
pelIeHrs C MOMONIBI0 PABHOCWIBHBIX MEPEXOAOB WM OCYIIECTBISIL IPOBEPKY
KOpHE;

MIPUMEHSITH OCHOBHBIE TPUTOHOMETpUYECKUE (DOPMYIIBI ISl TpeoOpa3oBaHus



TPUTOHOMETPUYECKUX  BBIPAXKCHHI; CBOOOJHO  ONMEPUPOBATH  MOHSATHEM:
TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHATh HEOOXOoauMble (OPMYIBI IS
peIIeHUsT OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPaBHEHHH;, MOAEITHUPOBATH
peallbHbIe CHUTYallud Ha SI3bIKE ajreOpbl, COCTABIATH BBIPAXKEHHUS, YpaBHEHUS,
HEpaBEHCTBA [0 YCIOBUIO 3aJauyd, HCCIEAOBaTh MOCTPOCHHBIE MOJEIU C
HCII0JIb30BAaHUEM anmapara ajareOpsl.

DyHKIUHA U TPAPUKU:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMU: (PYHKILHUSA, CIOCOOBI 3aAaHus (QYHKLIUH,

B3aMMHO OOpaTHble (QYHKIMH, KOMOO3UIMUS GyHKUUNA, Tpadux GyHKIUH,
BBITIOJIHATH DJIEMEHTAapHBIE TpeoOpa3zoBaHusi rpadukoB GYyHKIHH; CBOOOIHO
OTIEPUPOBATH MOHATUSIMU: 00IACTH OTPEACIICHUSI U MHOXKECTBO
3HaYeHUH (YHKIUHU, HyTd (QYHKIHH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA; CBOOOJIHO
ONEepPUPOBATh TMOHATHUSAMHU: UYETHBIE W HEUETHBIE QYHKIUH, TEPHOIUICCKHE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMbl W MHUHHUMYMBI
¢yHKIMHM, HauOoOJbIIECE W HAWMEHbIIEE 3HAYCHHE (QYHKIMH HAa TPOMEKYTKE;
CBOOO/IHO ONEPUPOBATH TOHATHSAMHU: CTEMEHHAs (QYHKIHMS C HATypalbHBIM U
IeJIBIM TTOKa3aTesieM, TpapuK CTENeHHOW (YHKIMH C HATypaJbHBIM W IIEIBIM
nokaszaTeneM, rpauk KOpHS N-0il CTENEeHM Kak (YHKIMH OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM I10Ka3aTeJIeM; OIIEpUPOBATH MOHATUIMMU: JIMHEHHAs!, KBaJpaTUYHASI U
JTPOOHO-TMHEHAS
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE MCCIEAOBAHNE U MOCTPOECHUE UX IPa(UKOB;
CBOOO/IHO ONEpHUpOBaTh TMOHATHUAMM: IOKa3aTelbHAasg U  Jiorapudmuyueckas
GbyHKIMM, WX CBOWCTBA W TrpadWKd, HWCIOJB30BaTh WX Tpaduku IS pEHIcHUs
ypaBHEHUIl; CBOOOJHO  ONEpUpPOBaTh  HOHATUSAMHU:  TPUTOHOMETpHUECKas
OKPY>KHOCTb,
Olpe/iesIeHNe  TPUTOHOMETPUUYECKUX  (YHKIUM  YUCIOBOTO  apryMEHTa;
UCIOJb30BaTh Tpaduku (PyHKUUN IJ11 UCCIe0BaHUS MPOIECCOB U 3aBUCUMOCTEH
OpU pEIIeHWH 3aJad M3 JAPYruX Y4eOHBIX NPEIMETOB M pEalbHON >KU3HH,
BbIpaXaTb  (QopMyJamMH  3aBUCUMOCTH  Mexay  BennuuHamu;  Havana
MAaTeMaTHYeCKOro aHAJIMu3a:

CcBOOO/IHO ONEPUPOBATh MOHATHAMU: apupMeTHIecKass 1 reoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIoIasi TeOMeTpuiecKasi Mporpeccus, JTMHEUHbIN U
HKCMOHEHLIUATBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE; MHCIIOJIb30BaTh TMPOTPECCHUHM JJIs pEHICHHA pealbHbIX 3a7ad
MPUKIIATHOTO
XapakTepa;

cBOOO/IHO OTEPUPOBATH MOHATHIMHU: TIOCIEA0BATEIBHOCTD, CIOCOOBI 3aJaHuUs
MOCIIEI0OBATEIBHOCTE, MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIEIOBATEIBHOCTH,



MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTeMaTHMYECKOro aHajlh3a KakKk aHajau3a

OECKOHEYHO MaJjblX; CBOOOJHO ONEPUPOBATH MOHATUIAMU: HENPEPBIBHbIE () YHKIIUH,

TOYKHU

paspeiBa rpaduka (QYHKIMH, acUMOTOTHl rpaduka (yHKUMH; CBOOOIHO
OIepUpOBaTh MOHIATHEM: (PYHKIUS, HETIPEPbIBHAS HA OTPE3KE,

MPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (DYHKLUMHA ISl pelIeHHs] 3aiay; CBOOOIHO
ONEepUpPOBATh MOHATUSIMU: TIEPBasi U BTOpasi MPOU3BOHBIC

¢yHKIMHU, KacaTenbHas K rpa@uky (YHKIHMH; BBIYUCIATH MPOU3BOJHBIE CYMMBbI,
IPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU

IBYX (QYHKUUH, 3HATh MPOU3BOAHBIE 3JIEMEHTApHBIX (DYHKIMI; MCIOJIb30BAThH
reoOMeTpUYEeCKUi U (PU3HUUECKUN CMBICI TPOU3BOAHON IS

pelieHus 3a1a4.
MHoxecTBa U JIOTHKA:
CBOOOJTHO  ONMEpUPOBATh  MOHATHSIMU:  MHOXKECTBO,  OMNEpallu  HaJ

MHOKE€CTBAMHM; UCTIOJB30BATh TEOPETUKO-MHOXKECTBEHHBIH armapart JiJIsl ONUCaHus
peanbHbIX

IPOLIECCOB W SBJICHHUM, MPU pEUICHUH 3aJad W3 APYTUX Y4eOHBIX IMPEIMETOB;
cBOOO/IHO OIIEPUPOBATh MOHATUAMU: OIIpesie]IEHUE, TEOpEMa, ypaBHEHHE-

CJIEJICTBHE, CBOMCTBO MaTeMaTH4eCKOro o0beKTa, JOKa3aTeIbCTBO, PAaBHOCUIIbHbBIE

ypaBHEHUS 1 HEPaBEHCTBA.

K konmy oOyuenus B 11 kJjacce oOydYaromuiicss MOMYYUT CIETYIOIIHNE
NPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabouyell MporpaMmbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATHSAMHU: HATypalbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypAJIbHBIX M LEJbIX YHUCEJ, UCIOJb30BaTh MPU3HAKU JIEIMMOCTU
ueneix yucen, HOJl u HOK HaTypaibHBIX YMcen s pelIeHus 3a/1ad, NPUMEHSITh
anroput™M EBKiIuaa; cBOOOJHO ONEPUPOBATH MOHITHEM OCTATKa IO MOJYJIIO,
3aIMChIBaTh
HaTypaJIbHbIE YKCJIA B PA3JIUYHBIX MMO3UIMOHHBIX CUCTEMAaX CUMCIICHHS; CBOOOTHO
ONEPUPOBATH IMOHATHUAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUJIEKCHBIX
yucesd,  NOpPeICTaBiIsITh  KOMIUIEKCHBIE  4uciaa B ajareOpanyeckol o
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apu(PMETHUECKHE ONEpafi ¢ HUMHU U
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHSATUAMH: UPpPAIMOHAIbHBIC, MOKA3aTeJbHbIE W
norapuMuyYecKre HEPaBEHCTBA, HAXOAUTh MX PEIICHHS C  IOMOIIbIO
PAaBHOCUJIBHBIX TMEPEXOJ0B; OCYIIECTBIATh OTOOp KOpPHEW TMpU pPElIeHUU



TPUTOHOMETPUYECKOTO  ypaBHEHHs;  CBOOOJHO  ONEPUPOBATH  MOHITHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHATh HEOOXOAMMBIE (QOpPMYIbI s
pelIeHrsT OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB; CBOOOJHO
ONEPUPOBATH MOHSATHUSIMH: CUCTEMA U COBOKYNHOCTh YPaBHECHHMII M HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMbI U CHCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYIIHOCTEH  pAallMOHAIBHBIX,  UPPALMOHAIBHBIX,  IIOKA3aTEJIbHBIX WU
norapuMUYECKUX YpaBHEHUN U HEPABEHCTB;

pelarhb palrOHAaJbHEIE, VppalMOHAJIBHBIE, IIOKa3aTEJbHBIE,
gorapumMuyeckre W  TPUTOHOMETPUUECKHWE YpPaBHEHUSI U  HEPABEHCTBA,
colepKallie MOIYJIM M TapameTpbl; MPUMEHATHh TpaduyecKkue METOIbl IS
pelleHus] ypaBHEHUI U HEPABEHCTB, a
TAaK)K€ 3aJad C IapaMeTpaMH; MOJEIHUPOBATh pPEalbHbIE CUTyallUH Ha S3BIKE
anreOpbl, COCTABIISITH BBIPAXXCHUS, YPaBHEHMs, HEPABEHCTBA M HMX CHUCTEMBI IO
YCIOBUIO 3a/1aud, UCCIEAOBaTh MOCTPOEHHBIE MOJEIA C HCIOJIb30BAHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH OJYYCHHBIN PEe3yJIbTaT.

DyHKIUM U TPaPUKH:

CTPOUTH TpaPUKU KOMIOZUIMH (HYHKITUH C TTOMOIIIBIO SJIEMEHTAPHOTO
UCCJIEIOBAHUS M CBOMCTB KOMITO3UIIMH ABYX (PYHKIUH; CTPOUTH T€OMETPUUYECKUE
oOpa3bl ypaBHEHHI W HEPABEHCTB HA KOOPAMHATHOW ILUIOCKOCTH; CBOOOIHO
OTIEpUPOBATH MOHATUSIMU: TPAQUKH TPUTOHOMETPUUECKUX
(GYHKIUN; TPUMEHSATH (PYHKITUH IJI1 MOACIMPOBAHUS M HCCIIEIOBAHUS PEAIbHBIX
IIPOLIECCOB.

HayaJjia MaTeMaTH4€CKOI0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOHYIO ISl HCCIIEOBaHUS (DYHKIIMU HA MOHOTOHHOCTh
U DOKCTPEMYMBI, HAXOIUTh HauOOJbIlIeE M HAWMEHbIIee 3Ha4YeHUs (YHKIUU

HENPEPHIBHON HA
OTpE3KE;

UCIIOJIb30BaTh IPOU3BOAHYIO JUIA HAXOXKJICHUS HAWIY4dllIero pPEUICHHS B
NPUKIAAHBIX, B TOM UHCJIE€ COLMAIbHO-3KOHOMUYECKHX, 3aJadax, s
OTpe/IeNICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (opmynoil wim
rpadukom;

CBOOOJTHO  OMEPHPOBATH TMOHATHUSMHU: TEPBOOOpa3HasA, OMNpeAeIEHHBIN
WHTErpall, HaXOJUTh IEpPBOOOPa3HbIE SJIEMEHTAPHBIX (YHKIUNA W BBIYUCIATH
uHTerpan no ¢opmyne Hriorona-JIeiOHMITa; HAXOAUTH TIJIOMAIN TUIOCKUX (PUTyp
1 00BbEMBI TEJI C TOMOIIBIO MHTErpalia; UMETh MPEICTABICHUE O MAaTEMATUYECKOM
MO/JICJIMPOBAHUY HA IpPUMEpPE
cocTaBieHus TuddepeHnaNbHBIX YPaBHEHUH; pelIaTh MPUKIIAIHbIC 3aa4H, B TOM

YHUCJIE COLMANTBHO-3KOHOMUYECKOTO U



(u3nyecKoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue pas3jaeaoB U TeM (undposnie)
n/n MPOrpamMMblI B Kontposabusie | IIpakTuueckue @ 00pasoBaTe/bHbIE
cero
padoThI padoTsbI pecypcebl
1 TpuroHomeTpuyeCKue BRIPAKCHHS U ” 1
YpaBHECHHUS
5 Oynkuuu U rpaduku. CreneHHas QyHKUUS C 19 1
IEJTBIM TTOKa3aTeNIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
A [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHHS
. Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHHsI
6 [TocnenoBaTebHOCTH U IPOTPECCHH 10 1
7 HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
MHOXECTBO  JCHCTBUTEILHBIX  YHCEIL
MHorowieHbl. PalMoHanbHbIe YpaBHEHUS U
8 24 1

HEPaBEHCTBA. Cucremsl JIMHENHBIX
YpaBHEHUH




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

9 3HAHUM 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KoJunyecTBOo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NpPOrpamMmbl Beero KonTpoabnbie | IIpakTuieckue | ogpazoparennbie
padoThI padoTsbI pecypenl
UccnenoBanue GyHKIUN ¢ TTOMOTIBIO
1 MPOU3BOJHOM 22 1
2 [TepBooOpa3zHas u UHTETpaAT 12 1
I'paduiku TpuroHOMETPUYECKUX (PYHKITUH.
3 Tpuronomerpruyeckue HepaBeHCTBA 14 1
WppanmonansHele, mokazareiabHble U
4 norapu(pmMuUecKre HepaBeHCTBA 24 1
5 KommnekcHsie yncna 10 1
6 HarypanbHble u nensie yncna 10 1
Cucrembl parMoHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeJIbHBIX U JorapuPMUIecKux 12 1
ypaBHEHUH
8 3ajauu ¢ mapaMeTpamu 16 1




[ToBTOpenue, o0o0IIeHNE, CHUCTEMAaTH3AIIS
3HaHUU

16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudposbie
. Tema ypoka B Koutposnbneie | TlpakTuueckue | ysyyepus @~ 00PasoBaTeinbHble
cero
padoThI padoTsl pecypchl

1 CuHyc, KOCHMHYC, TaHT€HC H KOTAHTCHC 1

YHCIIOBOTO apryMeHTa
5 CuHyc, KOCHHYC, TaHT€HC H KOTAHTCHC 1

YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC ¥  apKTaHTeHC
3 YHCIIOBOTO apryMeHTa 1
A ApKCHHYC, apKKOCHHYC W  apKTaHT'€HC 1

YHCIIOBOTO apryMEeHTa

Tpuronomerpuueckas  OKPYKHOCTb,
5 OTIpEeNeTICHNe  TPUTOHOMETPHUYECKUX 1

(bYHKIMI 9UCIIOBOTO apryMeHTa

Tpuronomerpuueckas  OKPYKHOCTb,
6 OTIpEeJeTICHNE  TPUTOHOMETPHUYECKUX 1

(bYHKIMI 9UCIIOBOTO apryMeHTa
7 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
8 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI 1
9 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1
10 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

11 BBIPAXKCHUMN 1

12 [IpeoOpazoBaHre TPUTOHOMETPHIECKUX 1
BBIPAXKCHUI

13 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUIN

1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpAXKEHUI

15 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1

16 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1

17 Pemienne TpuroHOMETPUYECKUX YpaBHEHUN 1

18 Pemienne TpuroHOMETPUYECKUX YpaBHEHUN 1

19 Pemienne TpuroHOMETpUYECKUX YpaBHEHU 1

20 Pemrenne TpUroHOMETPUYECKUX YpaBHEHUI 1

21 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
KonTposnrHas padoTa:

22 "TpuroHoMerpudeckue BBIPKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"
OyHKIMA, cr10cOObI 3a1aHusl (PYHKIIMH.

23 B3aumuo o6parnblie pynkuun. Komnosumnus 1
byHKIII

24 I'padux GyHKIHU. DneMeHTapHbIe N

npeodpa3oBaHus TpapuKoB QyHKIUI




OO6nacTp onpeneneHuss © MHOXKECTBO

25 3HayeHud ¢pyHkiun. Hymu GyHkimm.
[IpomexyTkH 3HaK NOCTOSTHCTBA
U&rHple 1 HEUETHBIE (PYHKIINU.

26 [lepuomnueckne Qyaxmuu. IIpomexyTku
MOHOTOHHOCTH (PYHKIIHH

27 MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumMeHblllee 3HaYCHHUE
(YHKIIMY Ha TPOMEKYTKE

o8 JInnelinas, KBaJlpaTU4YHast u
NpoOHOMMHEWHAS QYHKIUU

29 DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTpOCHUE TPaUKOB ITUX PYHKITHI

30 DJIeMeHTapHOe HUCCIIeI0BaHUE u
MOCTpOCHUE TPaUKOB ITUX PYHKITHI
Crenensb C 1esbIM NIOKa3areneM. bruHoM

31
HeroTona
CreneHsb C 1esbIM NIOKa3areneM. buaom

32
Hprorona
CrenenHas GyHKIHS C HATYpPaJIbHBIM U

33 LenbpIM nokazarenem. E€ cBoiicTBa u
rpaduk

34 KonTtponrHas padora: "CreneHHas

¢ynkuus. E€ cBoiictBa u rpagux”




ApupmeTnuecKnii KOpeHb HATYpaIbHON

35 CTEIIEHU U €ro CBOMCTBA

36 ApupmeTHuecKnii KOpeHb HATYpaITbHON
CTEIIEHU U €ro CBOMCTBA
[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHM,

37 COZEpKAIIUX CTENIEHH U KOPHU

38 [IpeoOpazoBaHust YHCIOBHIX BBIPAKEHUH,
COZEpKAIIUX CTENIEHH U KOPHHU

39 [IpeoOpazoBaHus YHCIOBHIX BBIPAKEHUH,
COZEpKaIIUX CTENIEHH U KOPHU

40 Uppannonanbasie ypaBHeHUA. OCHOBHBIE
METO/Ibl PELIEHUS UPPALUOHATBHBIX
ypaBHEHU U
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE

41 METOJbl  PELICHHUS  HUPPALMOHAIBHBIX
ypaBHEHUH
Hppaumnonansusie ypaBHeHHs. OCHOBHBIE

42 METOJbl  PEIICHHUS  HUPPAlMOHAIBHBIX
ypaBHEHUH

43 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU
HMppaLMOHAJIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN

44 HMppaLMOHAJIBHBIX YPAaBHEHUN

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAIIbHBIX YPAaBHEHUM
CoiicTBa u rpaduk KOpHS N-0i CTETIeHN

47 Kak (QyHKIMH 0OpaTHOM CTETEHN C
HaTypaJIbHbIM IOKa3aTelIeM
CpoiicTBa U rpaduk KOpHs N-0il cTeneHu

48 Kak (yHKuMH OOpaTHOM CTENeHUu C
HaTypaJIbHbIM MOKa3aTesieM
KonTtponsnas pabora: "CsoiicTBa u rpadux

49 KOpHA N-oil creneHu. MppannoHanbHbIE
ypaBHeHUs"
CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeleM U

50 e€ CBOICTBA

51 CrerneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA

5 CreneHb ¢ pallMOHAJILHBIM IIOKa3aTeleM U eé
CBOMCTBA

53 MonuTtopuHroBas padora 3a 1 mosryroaue
IToka3zaTtenbHast GpyHKuMSA, €€ cBOICTBA U

54 rpaduk

- Hcnonb3oBanue rpaduka GyHKIUN A5
pelLIeHNs ypaBHEHUI

56 Hcnonb3oBanue rpaduka GyHKIUN A5

pelIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHUA. OCHOBHbIE

57 METO/bl  pELIEHUs  I0Ka3aTeJIbHbIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUA. OCHOBHBIC

58 METO/bl  pELIeHUs  I0Ka3aTeIbHbIX 1
YpaBHEHUU
[TokazarensHbie ypaBHeHUsA. OCHOBHBIC

59 METO/bl  pELIeHuss  IOKa3aTeJIbHBIX 1
YpaBHEHUU

60 KoutponsHast  pabora:  "llokazaTtenbHas 1
¢byuknus. [lokazaTenbHble ypaBHeHUS"

61 Jlorapudm uucna. CoiicTBa orapupma 1

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 JlecsaTHUHBIC W HATYpATbHBIE JTOTAPU(MBI 1

65 JlecsaTHYHBIC W HATYpaJIbHBIE JTJOTAPU(MBI 1

66 [IpeoOpazoBaHue BBIpKEHUHN, COIEPIKAIINX 1
Jorapudmel

- [IpeoOpa3oBanue BhIpasKEHUH, COAECPKAIIUX 1
Jorapudmel

68 IIpeoOpa3oBaHue BeIpaKEHUA, COAECPIKALINX 1
sorapupmsl

69 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1

rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U

70 rpaduk
Hcnonw3oBanue rpaduka QyHKIANA 15
1 peuieHus ypaBHEHUI
79 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHust ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC
73 METO/bl  pelIeHHs  Jorapupmuueckux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC
74 METO/bl  pEeHIeHHs]  JorapupMuuecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIC
75 METO/bl  pelIeHHus  Jorapupmuueckux
ypaBHEHU U
- PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHM
- PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHH
-8 KontponbHas padota: "Jlorapudmudeckas
¢byuknus. Jlorapudmuyeckue ypaBHenus"
ITocnenoBaTenbHOCTH, CHOCOOBI 3a/laHMS
79 MIOCJIEOBATEIBLHOCTEN. Meton

MaTeMaTHYECKOM HHAYKIIUU




MOHOTOHHBIE U OTpaHUYCHHBIC

80 nocsenoBarenbHocTy. Mctopust ananusza
0ECKOHEYHO MaJIbIX

81 ApupmeTrrueckasi mporpeccus

82 ['eomeTpuueckas mporpeccust

83 BbeckoHneuHo yObIBatoI1asi reoMeTpudecKas
nporpeccust

a4 Cymma OECKOHEYHO yObIBaroIIen
reOMETPUUECKON IPOTPECCUH

85 JIMHENHBIN ¥ 3KCIOHEHITUAIBHBINA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

86 JIMHENHBII ¥ 3KCIOHEHITUAIBHBINA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

87 Hcnonb3oBanue mporpeccuu Ajsl pelieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

83 KounTponsnas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

89 HenpepsiBHbIC PYHKIIMHK ¥ UX CBOMCTBA

N Touka pa3pbiBa. ACUMITOTHI T'paUKOB
byHKIMI

o1 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

92 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

93 Meroa MHTEpBAJIOB ISl pELICHUS




HEPABEHCTB

MGTOI[ HWHTCPBAJIOB MJIA PCIICHUS

94 HEPABEHCTB
MeTto1 MHTEPBAJIOB /ISl PELICHUS

95 HEPABEHCTB

96 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 perieHus 3a1a4

97 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

98 [lepBas u BTOpast Mpon3BOAHBIC HYHKIIUU

99 Onpenenenue, reOMETPUIECKAN CMBICI
MPOU3BOTHOM

100 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOM
VYpaBHEeHHE KacaTeIbHOU K TpaduKy

101 byHKIMH

102 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIII

103 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

104 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

105 [IpousBomHast CyMMBbI, TNPOM3BEICHMS,
YaCTHOTO U KOMIMO3UIINH (DYHKITUI

106 [IpousBomHast CyMMBbI, TNPOMU3BEICHMUS,

YaCTHOTO U KOMITO3UIIMU (QYHKLUH




[IpousBogHas CymMMBbl, NPOU3BEICHUS,

107 YaCTHOTO ¥ KOMIIO3UIINH (DYHKITUI

108 KonTtponsnas padora: "[Iponssoanas”
[[MHOkecTBO, omepaluu HaJ MHOXECTBAMU

109 U UX CBOMCTBA

110 Huarpammsl Ditiepa-Benna

11 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmapara sl pelieHus 3a1a4
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

112 JECATUYHBIC IPOOU, TTPOTICHTHI,
OECKOHEYHBIE MTEPHOMUECKHIE TPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U

113 JECTUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC ITEPHONUECKHIE TPOOH

114 [Ipumenenue npoOeii U MPOLIEHTOB IS
penieHus MPUKIaIHBIX 3a7a4
[Ipumenenue npoOeii U MPOLIEHTOB IS

115 pelieHus MPUKIAIHBIX 3a1a4
JlelicTBUTENIbHBIC 4YHCIA. PalMOHAIBHBIE U

116 HppaMOHAJIbHBIE YHCIIA

117 ApudmMeTnueckue orneparuu ¢
NeHCTBUTEILHBEIMHI YHCIIAMHU

118 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0

CBOICTBA




[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa

119 OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUYHCIICHU I

190 KoHnTpomasHas paboTa 3a roj
(MOHUTOpPUHIOBAsA)

191 OCHOBHBIE METOJIbI pEHIeHHs] LEIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB
OcHOBHBIE METOJbl pEHIeHUs LENbIX U

122 JPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB
OCHOBHBIE METOJIBl PpEIICHUS LENIbIX U

123 TpOOHO-palIMOHATFHBIX YPABHCHUH U
HEpPaBEHCTB
MHoOrouieHsl OT OJHOW NEPEMEHHOM.

124 JleneHre MHOTO4JI€Ha Ha MHOTOWIEH C
octatkoMm. Teopema bezy
MHorouieHs! ¢ LelIbIMH KOA(PPULHEHTAMH.

125
Teopema Buera

126 Pemenue cucreM TMHEWHBIX ypaBHEHUI

127 Pemenue cucreM TMHEWHBIX ypaBHEHUI
Marpuna cucTeMbl JIMHEWHBIX YPABHEHU.
Onpenenurens MaTpuLpl 2X2, ero

128

l"eOMeTpI/ILIeCKI/Iﬁ CMBICIT U CBOﬁCTBa;
BBIYHCIJICHHUC €I'0 3HAYCHUA




Onpenenurens MaTpuipl 2X2, €ro

129 F€OMETPUYECKUI CMBICT U CBOWCTBA; 1
BBIYUCJICHUE €r0 3HAYCHUS
130 [IpuMenenue omnpenenuTens s PEIICHHS 1
CUCTEMBI JINHEWHBIX YPABHEHUI
Pemrenne mpukimagHBIX 3a7a4 ¢ MOMOIIBIO
131 CUCTEMBI JINHEWHBIX YPABHEHUN 1
132 Pemenne mpuknagHbBIX 3a7a4 ¢ MOMOIIBIO 1
CUCTEMBI JINHEWHBIX YPABHEHUN
133 KoHuTposasHas padora: "PannoHaibHbIe 1 1
ypaBHEHUs U  HepaBeHCTBA. CHCTEMBI
JINHEHHBIX YpaBHEHUI"
134 [ToBTOpenue, oboOImIEHNE, CHCTEMAaTH3AIUs 1
3HaHuil: "YpaBHeHus"
135 [ToBTOpeHue, oboOIIEHHE, CHCTEMAaTH3AIUs 1
3HaHuil: "OyHkIUK"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
136 3HaHUi. ITOroBbIN ypOoK. 1
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Hata i popnie
w/n yp Beero Konrpoabublie | IlpakTHyeckue w3ydennsi | 00pa3oBATEbHbIC
padoTsbI padoThI pecypenl
[IpuMeHeHre TPOM3BOJHOM K
1 ucciuefoBaHuio  QyHKUMA ~ Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IppuMeHeHne NOPOM3BOIHOM K
2 uccneaoBaHuioo  QpyHKIMA ~ Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHneHne MPOU3BOJAHON K
3 UCCIEIOBAaHUI0  (QYHKUMH  Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
[IpumeneHne MNPOU3BOJAHOM K
4 UCCIEIOBAaHUI0  (QYHKUMHA  Ha 1
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpumeHneHne MNPOU3BOJAHOM K
5 UCCIEOBAaHUI0  (QYHKUIMHA  Ha 1
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHre NPOU3BOJHOM K
6 uccleloBaHU0  (YyHKUMH  Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI




Haxoxneune HauOOJIBIIETO u

7 HAaWMEHBIIIETO 3HAYEHUS HEMPEPHIBHOM
(GyHKIMU Ha OTpE3Ke
8 Haxoxaenne HanOoIIBIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HEMPEPHIBHOM
(yHKIIMM Ha OTpe3Ke
Haxoxnenue HanOOJIBIIIETO Hu
9 HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKIIMK Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO u
10 HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(hyHKIIMM Ha OTpe3Ke
Haxoxneuue HanOOJIBIIETO u
11 HaWMEHBIIIETO 3HAYCHHUS HEMPEPHIBHOM
(hyHKIIMM Ha OTpe3Ke
Haxoxnenne HanOOJIBIIIETO 51
12 HaWMEHBIIIETO 3HAYCHHUS HEMPEPHIBHOM
(hyHKIIMM Ha OTpe3Ke
[IpumeHeHue MIPOM3BOTHOM ISt
13 HAX0XJACHUS HAWIY4YIero pemieHus B
MPUKIIATHBIX 3a/1a4ax
[Ipumenenue MIPOU3BOJHOMN IS
14 HaXO0XJICHUS HAWIY4YIIero pelieHus B

MPUKIIAAHBIX 3aaadax




[IpumeneHnne npou3BOIHOM JUIst
OTIpEe/IeTICHUSI CKOPOCTH U YCKOPECHHUS

15 nporiecca, 3a1aHHOT0 (OPMYIIOHN HITH
rpaduKom
[IpumeneHnne nporu3BOIHOM JIst
OTIPENIETICHUSI CKOPOCTH U YCKOPECHHUS

16 rporecca, 3a1aHHOT0 GopMyJIoH 1in
rpaduxkom

17 Kommnozumus hyHkimii

18 Kommnozunust pyHKIHi

19 Kommnozunust pyHKIHi

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckne oOpa3bl ypaBHEHUU Ha
KOOPJIMHATHOM MJIOCKOCTH
Kontponbnas padota: "MccnenoBanue

22 (YHKIIHHA € TTOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA.
[IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe 2NIEMEHTAPHBIX (YHKITHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Nurerpain. ' eoMeTpuyecKkuii CMbICI

HUHTCETpalia




Brruucnenue onpenenéHHoro MHTerpaia 1o

21 ¢dopmyne Hetorona-JleliOamIa

28 Boruncnenue onpenenéHHOro HHTErpaia mno
dbopmyne Hetorona-JleliOamIa

2 [IpumeHeHne UHTErpaNa i HaXOXKACHUS
TJI0IA e TIOCKUX (PUryp

30 [TpumeneHne HHTErpaNa I HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJl

31 [Ipumeps! pemennii qudepeHnatbHbIX
YpaBHEHUU
[Ipumeps! pemennii AU pepeHnanbHbIX

32 ypaBHEHU U
Martematuueckoe MOJEIMPOBAHHE

33 pEaIbHBIX MTPOLIECCOB C MOMOIIBIO
muddepeHInanTbHBIX YpaBHCHUH

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan”
Tpuronomerpuueckue  QyHKIUH,  UX

35 CBO¥CTBa U rpaduku

- Tpuronomerpuyeckue  QyHKIUH,  UX
CBOICTBa U rpaduku

37 Tpuronomerpudeckue  QyHKIUH,  HUX

CBOMcTBA U IrpaduKu




Tpuronomerpudeckue  QyHKIUH,  UX

38 CBOMCTBA U IrpauKu
Tpuronomerpuyeckue  QyHKIUH,  HUX

39 CBOMCTBA ¥ TpaduKu
OT0Op KOpHEW TPUTOHOMETPHUYECKHX

40 YpaBHEHUH c IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT160op KOpHEW TPUTOHOMETPUUYECKUX

41 YpaBHEHUH c IIOMOIIBIO
TPUTOHOMETPUUECKOH OKPYKHOCTH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

42 YPaBHEHHH c IIOMOILIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

A4 Pemenue TpuroHoMeTpu4ECKUX
HEPABEHCTB
Pemenune TpuroHoMeTpu4ecKux

45 HEPABEHCTB
Pemenune TpuroHoMeTpu4eCcKuX

46 HEPABEHCTB

47 Pemenune TpuroHoMeTpu4eCcKuX

HCPAaBCHCTB




Kontponenast  pabora:  "I'paduxu

48 TPUTOHOMETPHUYECKUX GbyHKIHH.
Tpuronomerpuyeckue HepaBeHcTBA"
OcHoBHBIE METOIbI pereHus

49 MOKa3aTeIbHBIX HEPABEHCTB

0 OcHoBHBIE METOIbI peneHus

5 MOKa3aTebHBIX HEPABEHCTB

1 OcHoBHBIE METOTBI pereHus

5 MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOIbI pemeHus

52 MOKa3aTeIbHBIX HEPABEHCTB

- OcHOBHBIE METOIbI pemeHus
Jorapu()MUYECKIX HEPaBEHCTB

" OcHOBHEIE METO/IBI pemIeHus
Jorapu()MUYECKIX HEPaBEHCTB
OcHOBHEIE METO/IBI penIeHus

55 Jorapu()MUYECKIX HEPAaBEHCTB

56 OcHOBHEIE METO/IBI penIeHus
Jorapu(MUYECKIX HEPaBEHCTB
OcHOBHBIE METO/IbI peuIeHus

57 UpPPaLMOHAIEHBIX HEPABEHCTB

- OcHOBHBIE METOIbI peleHus

HppalluOHAJIbHBIX HCPABCHCTB




OcHoBHEIC MECTOAbI pemicHus

59 HppallOHAJIbHBIX HEPABEHCTB
OcHoBHbIE METObI pelieHus

60 HppalMOHAIbHBIX HEPABEHCTB

61 I'padrueckre METOIBI pelIeHHS
MppalMOHANIbHBIX YPaBHEHUM

62 I'padmueckue MeToabl pereHus
HppalMOHAJIbHBIX YPaBHEHHM
I'padmyeckue MeToab! pereHus

63 MTOKA3aTENbHBIX YPAaBHEHHUU

64 I'padmueckue METO/bI pelieHus
MMOKa3aTeIbHbIX HEPABEHCTB

65 I'papuueckue MeTOIbl peLIeHUs
norapu(pMUUECKUX ypaBHEHUIN
I'papuueckue METOIbI peleHus

66 Jorapu(pMUUECKUX HEPABEHCTB

&7 I'padpuueckue METO/IbI peleHus
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTo bl pelieHus

68 MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH
I'padrueckue MeToIbl pelIeHNs

69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPaBCHCTB

71

I'padrueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMBI 3aIuCu
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. AnreOpanyeckas u
TpUroHOMeTpHuuecKkas (OpMbI 3aITUCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YKCIIa




®opmyna Myaspa. KopHu N-oii cteneHu u3

80 KOMIUIEKCHOTO YHCIa

81 [TpuMeHeHe KOMIUIEKCHBIX YHCET JUIS
pemeHust PU3NIECKUX U TEOMETPUIECKUX
3az1a4

8 KonTponsnas pabora: "KomiiekcHbie
yycna"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbHble u nenbie yncna

a5 [IpumeHeHne  TPU3HAKOB  JEITUMOCTH
EJTBIX YUCEelT
IIpuMeHeHre  NPU3HAKOB  JEITUMOCTH

86 LEJIBIX YUCell
[IpuMeHeHue MpU3HAKOB AETUMOCTH

87 mensix uncen: HOJ u HOK

88 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
mensix uncen: HOJ u HOK

N [IpumMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKU 110 MOIYIIO

N [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YHCEJI: OCTATKU 110 MOIYIIO
[IpumMeHeHre MPU3HAKOB IETUMOCTH

91 LEJIBIX Yncell: aropuT™ EBknuaa mis

peuICHuA 3aav B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U
CHCTEMBICIIC/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-

CICACTBUA

95

OCHOBHBIE METOJIbI PEIICHUS CUCTEM H
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUI

96

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW MPPaLlMOHATIBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUI

98

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUN

99

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4ecKux
YpaBHEHUH

100

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4ecKux
yYpaBHEHUH




101

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U PeaNbHOM
JKU3HHU, HHTEPIIpETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peallbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

103

[IprMeHeHrne HEpPaBEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs TOTyIEHHBIX
pe3yNnbTaToB

104

Kontponbras padota: "Cuctemsr
paIMOHATIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMuuecKux
ypaBHEHHI"

105

Panuonansaeie YpaBHCHUA C ITapaMCTpaMUu

106

PannonanbHbIe HEpaBEHCTBA C
napaMmeTpamu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

WppannoHansHble ypaBHEHUs, HEPABEHCTBA
C rMmapaMeTpaMu




HppanmoHnanbHble CUCTEMBI C IApaMeTpaMu

109

110 [Toka3zaTenbHbIC ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMHU

112 JlorapudmMuueckre ypaBHEHUS,
HEPaBEHCTBA C IMapaMeTpaMu

113 JlorapudmMuydeckne CUCTEMBI ¢
rnapameTpamu

114 TpuronomeTpudeckue ypaBHEHHUS C
rapamMeTpamu

115 TpuroHomeTpuuecKkre HEPABEHCTBA C
napaMmeTpamu

116 TpuronomeTpuyeckue CUCTEMBI C
rnapaMmeTpamu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX

117 CUTYallUi C TOMOIIBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX

118

CUTYallUil C MOMOIIbIO CUCTEM YPaBHEHU I
C MmapaMmeTpaMu




[Toctpoenue u ucciaenoBaHue
MaTEMaTHYCCKHUX MOHCHCﬁ PCAIbHBIX

119 CUTYALMH C IOMOILIBIO CUCTEM YPAaBHEHUI
C TIapaMeTpaMu

190 KonTtposnsHas padoTa: "3amaun ¢
napamerpamu”

) [ToBTOpeHue, 0000IIeHNE, CHCTEMAaTU3aAITUS

121 3HaHui: "YpaBHeHus"

199 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3ALINS
3HaHuM: "YpaBHeHUS"
[ToBTOpeHme, 0000mEHNEe, CHCTEeMaTH3aITUs

123 3HaHui: "YpaBHEHUS.
CucreMbl ypaBHEHHIT"

194 [ToBTOpeHMEe, 0000IMIEHNEe, CHCTEeMAaTH3aAITUS
3HaHuili: "HepaBencrna"

135 [ToBTOpeHMEe, 0000IMIEHNEe, CHCTEeMAaTH3aAITUS
3Hanuii: "HepaBencrna"

126 [ToBTOpEeHUE, 0600IICHNE,
cuctemaTusanus 3Hanuii: "HepaBenctra"
[ToBTOpEHUE, 0000IICHNE,

127 cuctemaTtusanus 3Hanuii: "[IpousBoanas u
e€ npuMeHeHue"
[ToBTOpEenue, 06061IeHNE,

128 cuctemaruzanus 3HaHuii: "IIpousBoaHas u

e€ npuMeHeHue"




[ToBTOpEenue, 06001ICHNE,

129 cucreMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,
130 cucreMaruzanus 3Hanui: "MUHrerpan u ero 1
npuMeHenue"
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AITUS
131 3HaHui: "Oyakumun" 1
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AITUS
132 3HaHui: "OyHKIMNK" 1
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AITUS
133 3HaHui: "OyHKIMNK" 1
134 Hrorosas koHTpoJbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
[ToBTOpEeHME, 00600IICHUE, CUCTEMATH3AITUS
136 3HAHHI 1
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTremartuka: anre6pa 1 Havdajla MaTCMaTUYCCKOIro aHajinia, rCcOMCTpPH:.

Anrebpa u Hauana MaremMaTudeckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[TotanmoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o0I11ecTBo

«M3parenscTBO «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Marematuka(yriyoieHHbIH ypoBeHb). Peanuzanus tpedboanuit ®I'OC cpennero
obmero odpaszoBanusi. Meroaudeckoe rnocooue aist yuutens./ Pociaora JI.O. M:

OI'BHY "UnctutyT cTpateruu pa3Butus oopazoBanus', 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

1. Math.ru — [Dnekrponnsiii pecypc]. — URL: https://math.ru (naTa obparicuus:

23.06.2023).
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2. bank 3amanuii 1715 GopMUPOBaHUS U ONEHKH (HYHKIIMOHATHLHOW TPAMOTHOCTH
o0ydJaromuxcss OCHOBHOM MIKOJIBI (5—9 Kitaccel). — [DIEKTPOHHBIA pecypc]. —

URL.: http://skiv.instrao.ru/bank-zadaniy/ (nara obpamenus 23.06.2023).



3.

6.

BuptyanpHble 1a00opaTopHble W TMpaKTUYECKHUE pabOThl Ha YriyOJeHHOM
ypOBHE OCHOBHOTO obuiero oopazoBanusi. — ®I'BHY «WHcTuTyT cTparerun
pa3BuTHs ~ oOpa3oBaHMs». —  [OnekrpoHHbli  pecypc]. —  URL:

https://content.edsoo.ru/lab/ (nara oopamenus: 23.06.2023).

BuptyanbHbie nabopaTopHble W MpPaKTUYECKHE pPadOThl Ha YriayOJIEHHOM
ypoBHE cpeaHero obmero obpaszoBanusi. — ®I'BHY «Uuctutyt crpareruu
pa3BuTus ~ oOpazoBaHusi». —  [DnekrponHeii  pecypc]. —  URL:
https://content.edsoo.ru/lab/ (nata obopamenus: 23.06.2023).

IMopran «Eaunoe cojepikaHue oOIIero ooOpasoBaHus». — [DIEKTPOHHBIM
pecype]. — URL: https://edsoo.ru/ ({lata obpamenus: 23.06.2023).

I/IH(bOpMaU;I/IOHHO-HOI/ICKOBaH CHCTCMa ((33,[[3‘11/1 I10 TCOMCTPUN. —

[Daextponnsiii pecypc]. — URL: https://zadachi.mccme.ru/2012/local.html (mxarta

obpamenus: 23.06.2023).

7.

8.

Meronunueckue keuicel mo marematnke. — OI'BHY «MuctuTyT cTpareruun
pasBuTus oOpaszoBanus». — https://content.edsoo.ru/case/subject/6/ (mata

obOpamenus: 23.06.2023).

O6pazoBatenbhblit 1IeHTP «Cupuycy. — [InexkTpoHHbii pecypc]. — URL:

https://sochisirius.ru/ (mata oopamnienwus: 23.06.2023).

9.

OO6yuarommass  oHjJaliH-cucTeMa 1o Matematuke «0lMaremarmkay. —

[DnexTponnsiii pecype]. — URL: https://01math.com/ (nara obparmienus:

23.06.2023).



10. Poccuiickast »nekTpoHHas MKona. — [OnexkTpoHHsld pecypc]. — URL:

https://resh.edu.ru/ (nata odpamenus: 23.06.2023).

11. Cemunapsl «MeToauyeckass TMOAAEpPKKA YUYUTENEed MaTeMaTUKH MpuU
BBeJleHnn U peanu3auuu oOHoBiIeHHBIX PI'OC OO0 u COO». — ®I'BHY
«ICPO PAO» — [DnexTponnsiit pecypc]. — URL:

https://edsoo.ru/Metodicheskaya podderzhka_uchitelej_matematiki_pri_vvedenii

_i_realizacii_obnovlennogo_FGOS_0O0O.htm (zata o6parmienus: 23.06.2023).
12. CepBuc onnaiin noctpoeHus rpagukoB. — [DnekTpoHHbIH pecype]. — URL:

http://yotx.ru/(nata obparenus: 23.06.2023).
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