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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Auredpa U Hadajga MaTEMaTHMYECKOTO aHAJINW3a» SBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpEeAHEero oOuiero oOpa3oBaHUf,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH 0OO€CeuYnBaeT MHCTPYMEHTaJIbHYIO 0azy Ui
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOPOHBI, (popMHUpYyeT
JIOTHYECKOE U aOCTPaKTHOE MBIIIJICHHE 00y4aroUIMXcs Ha ypPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
JUCUMIUIMH. B paMkax maHHOrO y4eOHOro Kypca OOydYaroliuecsi OBJaJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (opMmyiaupyeTr cBou
JOCTHKEHUS B MaTeMaTuieckon hopme.

VY4eOHbIll Kypc anreOpbl U Hayajd MaTEeMaTHYECKOTO aHajau3a 3akKjaJblBacT
OCHOBY [IJIsi YCHENIHOTO OBJQJCHUS 3aKOHAMU (PU3HUKU, XUMUHU, OHOJIOTHH,
MOHUMAaHHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH M OOIIIECTBEHHOM KHU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOIb30BaTh UX I JajibHeWIIero oOpa3oBaHus U B
MOBCEIHEBHOMN >XM3HU. B TO ke BpeMs OBJlaJlecHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSMH ajreOpbl MU MaTeMaTHUYeCKOTO aHajiu3a pa3BUBaeT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTb, JIOKa3bIBAaTh
YTBEPXKJICHUS C TIOMOLIBI0O MHIYKIMU U PacCyXIaTh JAEAYKTHUBHO, MCIIOJIb30BATh
0000IIeHHEe W KOHKPETH3alHWl0, a0CTparupoBaHHE W aHAJIOTHIO, (POPMHUPYET
KpeaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone uzyuenus yueOHOro kypca «AinreOpa M Hadaja MaTeMaTHYECKOIO
aHanu3a» oOydYaronIvecsl MOJy4yaloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3a]1ad,
CaMOCTOATEIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peabHbIX CUTYyalui,
UHTEPIpPETallud  TOJYYEHHBIX  pEHICHWH, 3HAKOMITCI C  IpUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B NPHUpOJIE, HAyKe U HUCKYCCTBE, C
BBITAIOIIIMMUCS MAaTEMAaTHYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHbIll Kypc 00JaJaeT 3HAYMTENbHBIM BOCIUTATEIbHBIM MOTEHLIHAAJIOM,
KOTOpPBIN peanu3yercs Kak uepe3 Yy4eOHbIH MmaTepual, CIOCOOCTBYIOIIHI
(GOpMUPOBAaHHIO HAYYHOI'O MMPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOI
JeATEeNbHOCTH, TpeOylomed MNpOoAOKUTENIbHOW  KOHUEHTPAlM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus anreOpe M HadajaM MaTeMaTUYECKOTro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT 00YYEHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hayajga MaT€MaTHYECKOIro
aHaJln3a» BbIIETICHBI CIEAYIOUINE COoAepKaTelbHO-MEeTOAnYecKue IUHuM: «Yuciaa
U BelUMCIIeHU», «DyHKIMN U rpadukm», «YpaBHEeHUs U HepaBeHCTBay, «Hauana
MaTeMaTUYeCKOro aHainusa», «MHoOxecTBa U JOruka». Bce oOcCHOBHbIE



COJIEPKATEIbHO-METOAMYECKHE JIMHUM M3y4YaloTCs Ha TMPOTHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSS
JpyT Ipyra W MOCTETIEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. JlaHHbBIN
y4eOHBI KypC SIBISIETCA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAMHSET B cele
COJIEp’)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MATEMaTUUECKUN aHAJIU3, TEOpUsS MHOYKECTB, MaTeMaTH4ecKas
noruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIIEN0BATeIbHO (HOpMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKyl0 MOJIelb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MMOJYYEHHbIE PU U3yUYEHUU y4eOHOro Kypca, AJis
pelIeHusl CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMUECKas: JTMHUS «YMcaa U BBIYUCICHUS 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOIb30BaHUS JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpennero ooiiero
oOpa3zoBaHHusg 0co0O€ BHUMaHue yaenseTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHHUN, BKJIIOYAIOMIUX B CeOsl UCIOJIb30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JejaThb NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBHIE BBIPAKECHHS, padOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroImIMMCS MHOXKECTBA HATypalbHbBIX, IIEIBIX,
pallMOHANbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HMCell. B KaXIOM M3 3TUX MHOMXECTB PpacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUYECKUEe 3aJadud W ONepaluu: JIeJIeHue Halelo,
OTIEPUPOBAHUE OCTATKAMH HA MHOXECTBE ILENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANBHBIX U HUPPAIMOHATBHBIX YKCel, apu(pMETHUYECKHE ONEepaluy, a TaKkKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHW HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenTbHOMY pPACIIMPEHHUIO Kpyra HCIOJIb3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS JJI PEIICHHs PA3IUYHBIX 33724
dbopMupyeTcsi IpeaCcTaBI€HUE O €IUHCTBE MAaTEMaTUKU KaK HayKH U €€ poid B
IOCTPOEHUU MOJIENEH peaJlbHOr0 MHpa, IIUPOKO HCIOJIB3YIOTCA 0000IeHue U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBa» pEATH3yeTCsd Ha MPOTSHDKEHUU BCETro
oOyueHusi Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasgene IlporpamMmbl IperyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydarolluecs OBIAACBAIOT PAa3IWYHBIMA METOJAMHU  PEIICHUS
palMoOHANBHBIX, HPPAIMOHANIBHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUHM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKamux mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIBb3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOU3BOJHON, MPU PEHICHUN TPUKIATHBIX



3a]a4 W 3a7la4 Ha HaXOXKICHHE HAuOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIHH.
JlanHasi conepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATh ~ pacy€Tsl 1o  QopMynaMm, MnpeoOpa3oBaHMs  palMOHAIbHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAXKCHHM, a TaKXKe BBIPAXKEHUH,
COJepKaIllMX CTeNneHu U Jorapudmbl. biaromaps u3ydeHuio airedpanveckoro
MaTepuaiia  IPOUCXOIUT  JaJibHEWIlee  pa3BUTUE  ANTOPUTMUYECKOTO |
abCTPaKTHOTO MBIIUICHUsT O0yYarommxcs, (pOpMHUPYIOTCS HABBIKK J€AYKTHUBHBIX
paccykJIeHud, paboTbl €  CUMBOJBHBIMH  (hopmMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTEW M 3aBUCUMOCTEW B BHUJE DPABEHCTB M HEPaBEHCTB. Anredpa
npeanaraetr d(PQPEeKTUBHbIE HWHCTPYMEHTHI JUIS pEHICHUS MPAKTUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeTOoauYecKass JHUHUA «DYHKIMH U TpaQUKH» TECHO
NeperuieTaeTcsa ¢ JAPYrMMH JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T NOCIE0BATENbHOCTh U3yUeHHsI MaTepraia. 3ydyeHue cTeneHHOM!,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpauKoB, UCTOIb30BaHUE (QYHKIUN JUIsl PELICHUS 3a/ad U3 JAPYTUX y4eOHbIX
MPEIMETOB U PEAbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk M C PEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOoM OosblIoe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBHCHMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IOJy4Y€HHbIE (DYHKLUMH, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHE YMEHH
¥ HaBBIKOB, MO3BOJIAIOIIMUX BBIpaXKaTh 3aBUCHMOCTH MEXAYy BETUYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduueckoi u cimoBecHou. Ero uzydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHUS, CIHOCOOHOCTH K
0000IIEHNUIO 1 KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTU.

CopepxxarenbHasi nuHus «Hauana maTeMaTH4ecKOro aHaiu3a» IMO3BOJIAET
CYLIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK M MPHUKIATHBIX 3a/ad,
JOCTYMHBIX OOYyYalOIIMMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (GYHKUUNA, ONpEenensiTh HMX HauOOJbIIME WU HAUMEHBIIHNE
3HAYEeHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENEeH peaabHBbIX CHUTYaluH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMYECKHX, 3aJja4axX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (POPMAbHO-JIOTUYECKOTO H
KpPEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUN pPACIO3HABATh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS PE3ybTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

ConepkarenbHO-MeTOIMYECKas JIMHUSA «MHOXECTBA M JIOTUKa» BKIIOYAET B
ceOs DJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTEMaTHYEeCKOW JIOTHKH. TeopeTuKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTUKHU
U TpeaiaraloT HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAUHSIONIMNA BCE pa3/ieibl
MaTeMAaTHKH # €€ TPWIOKECHW, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKHUE
JUCHHUIUIMHBL ¥ WX TNPWIOKEHHs B eAuHoe 1enoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4YaroImeMycs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOIb30BaTh €r0 ISl BHIPAKEHUS CBOUX MBICICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CIeIyeT TNpHU3HaATh
CBOMCTBEHHYI0 €U CTpPOTOCTb OOOCHOBAaHUWM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4aroMXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUESCKOTO MBITUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJCIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH pealbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH ¢ MOMOIIbIO ammapaTa ainreOpbl u
MaTEMaTUYECKOTO aHajin3a, WHTEPHpPETAlUHd TOTYYEHHBIX pPE3yIbTaToB. Takwue
3aJlaHuA BIUIETEHBI B KXK/BIM U3 Pa3esioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4e0HOro Kypca IIMPOKO HCTONB3YEeTCs NI pelleHHs] MPUKIaAHbIX 3anad. [Ipu
pellleHn:  peajbHBIX  MPAKTUYECKUX  3a4ad  OOydarolIuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTWI0, 00001aTh W KOHKPETU3UPOBATH  MPOOIiEeMy.
JestensHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHUS NPHUKIATHBIX 33734
OpraHmM3yeTcsi B MpoIecce HM3yUeHHs BCeX TeM y4eOHOro kypca «Anrebpa u
HayaJla MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3ydenue yueOHOro kypca «Anredpa ¥ Hayajga MaTeMaTUYECKOTO
aHanuza» oTBoautcs 272 yvaca: B 10 knacce — 136 vacos (4 yaca B Hegeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucia v BBIYUCICHUSA

Panmonanbabie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE JIPOOM, MPOLICHTHI,
OeckoHeuHbIe Tepuoanydeckue apoow. [Ipumenenwe apoOeil W MPOIEHTOB A
pELICHUS IPUKIIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U pEalIbHOM KU3HH.

JeucrBurenbHble uyucia. PanvoHalmbHbIE ©W  UPPAaUMOHAJIBHBIE YHCIA.
Apudmernueckre  omepalMd ¢ JEUCTBUTENbHBIMU  4uciaaMu.  Moayib
JIEHCTBUTEILHOTO YHCIIa U €r0 CBOMCTBA. [IpuOmmKkEéHHbIC BHIYUCICHNUS, TPAaBUIIa
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uenbIM mnokaszareneMm. bunom Hbiotona. Hcnonb3oBaHue
NOAXOsAEH (OPMBI 3aMMUCH ACHCTBUTEIIBHBIX YKCEN JIJISl PEHICHUS TPAKTUUECKUX
3a7a4 ¥ IPEACTABJICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ palnMOHAJIBHBIM IIOKa3aTeaeM W €€ CBOWMCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm uymcma. CpoiicTBa jorapudma. JlecsaTHUHBIE W HATypadbHBIC
Jorapu@msI.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHI€HC YMCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CleACcTBUsA. HepaBeHCTBO,
pELICHUE HEPABEHCTRBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PANMOHATIBHBIX YPABHCHUN U
HEpaBEHCTB. MHOrOYJI€Hbl OT OJHOW IEPEMEHHOW. JleseHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorowiessl ¢  LEIbIMU
koa¢ppumentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETICHN M KOPHHU.

HNppaunonanbHbie YPaBHEHUSI. OcHoOBHbIE METO/IbI pelieHus
HMppalMOHAIbHBIX YPABHCHUM.

IToka3zarenbHbie ypaBHEHHS. OCHOBHBIE METOJAbI PEIICHUS MOKA3aTEIbHBIX

YPaBHECHUM.

[IpeoOpa3zoBaHue BhIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHCHHUS. OcHOBHBIC METO/IbI perIcHus
JorapuMUYECKUX YPaBHCHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpuroHoMeTpu4eCKUX YpaBHEHUM.



Pemienne cucteM JMHEWHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMI. OrnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKHIl CMBICT U
CBOICTBA, BHIYUCIICHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs ISl PeIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHMM. PelleHne npuKIagHbIX 3a1ad ¢ IMOMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccnemoBanue mMNOCTPOEHHOM MOJAEIH C
MTOMOIIBIO MaTPHI] U ONPEICITUTEIEH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJICNIENM pPEaTbHOM CUTyallMud C MOMOIIBIO
YPaBHEHMM W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3jIMuHbIX 00JacTel HAyKHM U peabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@OyHKusA, crnocoObl 3amanus (yHKIUM. B3aumMHO oOpaTHblE (YHKIHH.
Kommnosummst  pynkiuii. 'paduk  pyHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpa¢uKoB QyHKIIHI.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkmmm.
[IpomexyTku 3HakonmocTosiHCTBA. UETHBIE M HEU€THBIE PyHKUUU. [lepuoanueckue
¢bysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHMYMBI
bynkuuu. Hanbonbiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HA POMEXYTKE.

Jluneiinasi, kBaJpaTu4Has W JIpOOHO-TMHEWHAass (YHKIUMU. DJIeMEHTapHOe
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaAPUKOB.

Crenennast GpyHKUUsI C HATYpaJIbHBIM U LIeJBIM NOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TrpaduK KOpHA N-OM CTEMEHU Kak (PYHKIUU OOpaTHOMN
CTEINIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOMCTBA U TrpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIIeHUs ypaBHEHUH.

TpuronoMerpuueckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKUHNA YUCIOBOTO apryMEeHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pe€albHBIX IMpoLEccax U SBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IMOCJIeAOBaTEILHOCTEH. MeTton
MaTeMaTUYeCKON WUHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIE
[OCJIENOBATENBHOCTH. VCTOpHsS BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH I€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnosb30BaHWE TPOTPECCHMU [Jis  PEIICHHs pealbHbIX 3aja4
MIPUKJIATHOTO XapaKTepa.



HemnpeposiBHBIE (YHKIIMM W WX CBOMcCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpa¢ukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMpPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIi PEUICHHUS HEpaBEHCTB. [IpuMeHeHHE CBONCTB HENMPEPBIBHBIX
GyHKUMIA 15 pelueHus 3a1ay.

[lepBas u BTOpas mpousBoaHble GyHKIHH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoaHble  BlEMEHTapHBIX  (PYHKIUH. IIponsBogHass  CyMMBbl,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILINK (DyHKIIHIA.

MHo:xecTBa U JIOTMKA

MHoO)kecTBO, oOmepanuyd HaJ MHOXXECTBAMU M HMX CBOWCTBA. Jluarpammsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  JJis
ONMCAHUSI PEATbHBIX IPOLECCOB W SBICHUW, MPU PEIICHWM 3aJa4d W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIENICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypanbuble u nenble yncna. [[puMeHeHrne NMpU3HAKOB JIETMMOCTU LEIbIX
yuces, HauOosbmui obmui naenutens (manee — HOJl) u Haumenbiiee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anropurMa EBkiunaa s pereHus
3a]1a4 B LEJbIX YHACIAX.

KommnekcHble uyncna. Anredpaumdeckass M TpUTOHOMETpUYeckass (HOpPMBI
3aMCH KOMIUIEKCHOTO 4Hciia. ApU(pMETHYECKHE OMNEpalMi C KOMIUIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJIMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEJI I pelieHusl GU3NYECKUX U FEOMETPUUECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNIHOCTb YPaBHEHUW W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHS. PABHOCUIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTEeNbHbIX W  JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHUCTEM W COBOKYIHOCTEH palMOHAIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTEJIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJlad W3 Pa3IuvHbIX 00JlacTell HAyKH W pealbHOU
’KU3HU, UHTEPIPETALINS TOTYUYEHHBIX PE3YIbTaTOB.

DYyHKIUU U TPAPUKH

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue 00pas3pl ypaBHEHUN W
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMN, UX CBOMCTBA U TpadUKH.

['paprueckre MeTONbl pelICHHs YpaBHEHHWU M HEpPaBEHCTB. |'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIMN [JIS HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K MCCIEA0BAHUIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W HAMMEHBIIETO  3HAYEHUH
HENpPEePbIBHON ()YHKLIUH HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM [JI1 HAXOXKJICHUS HAWIY4YLIEro pENIeHUs B
MPUKIIAIHBIX 3a/ladax, ISl OMNpENENIEHHs] CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (POPMYJION UITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmiepBOOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckuii CMBICJI WHTErpaa. Brruucienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uHTErpana A HAXOXKACHUS IUIONIaJeH IJIOCKUX (QUryp H
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuit auddepeHIaNbHbIX YpaBHEHUNH. MaTtemaTnueckoe
MOJIIMPOBAHUE pEAIbHBIX TMPOLECCOB C TOMOUIbI0  Au(depeHInanbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM O0YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOr0  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
MpoLeayp TPaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMH HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOIro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKECHUN HAyKU U JEATEIbHOCTHIO YYEHOr0, OCO3HAHHE
JIUYHOTO BKJIaJia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKJICHUH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKOro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEeMaTUYeCKUe 3HaHUS B
WHTEpecax 3/I0pOBOro U 0€3011acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATIAHCHUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryisipHas (u3nuecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILIEHCTBOBAHKE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOM €SI TENHLHOCTHIO;

6) Tpyn10BOrO BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIO0Us, HHTEpec K
pasnuuHbiM  cepam  TpPodECCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHUHW BCEH JKM3HU, TOTOBHOCTh K AaKTHUBHOMY
Y4acCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1ady MaTeMaTHYECKON HalpPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTDh  JKOJOTHYECKOH KYJIbTYpHl, TOHUMaHHUE BIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/ibl, 0CO3HaHUE II100aTbHOrO XapaKkTepa dKOJIOTHYECKUX MpoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEeMaTUYECKUX 3HAHMM [JIs pelieHus 3ajad B 00JiacTH
OKpYyXarollel cpeabl, IJaHUPOBAHUE IIOCTYNIKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM  IPAKTUKH, IIOHHMMaHHUE
MaTeMaTU4YeCKOW HayKH Kak cdepbl YeIOBEYECKOW JIESITEIHHOCTH, ITAloB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUJIM3AIMHU, OBJIAJACHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJIbTYpOW Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEA0BATEIBCKYIO AEATEIHbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBUSA

ba3oBrble 1oruyeckue aeficTBUA:

BBIBISITh M XAPAaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEENICHHS MOHATUNA, YCTAaHABIUBATh CYLIECTBEHHBIN NMPU3HAK KiIaccU(UKaIUH,
OCHOBaAHUS 7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIpUHUMATh,  (OpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (hakTax, MaHHBIX, HAOJIOJICHUSX M YTBEPXKICHUSX, Mpeajaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(mpsiMble ¥ OT MPOTHUBHOTI'0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB  pelIeHMs, BbIOMpaTh Haumbonee MOAXOMAMMNA C  y4€TOM
CaMOCTOSITEJILHO BbIJCJIEHHBIX KPUTEPHUEB).



ba3oBrlie uccienoBarejbckue AeicTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKANA HHCTPYMEHT IO3HAHMS,
bopMyIuMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro o0beKTa, IBJIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBIICHUSIMU, TPOIIECCAMH;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIIEHHSI W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOMIOJIEHUS, MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOLecca, a TaKKE BbBIJBUTAThH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIBIIATH ACHUIIMTHE MH(POpPMAIIMY, JTaHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA
BOIIPOC U JJIs pELICHUs 3a]1a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOOPMAIMIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBiIeHNUS,

CTPYKTYpUpOBaTh MH(OpMaIMIO, MPEJACTABIATh €€ B Pa3IUYHBIX (PopMax,
WJLTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmauu o CaMOCTOSATENHHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1elCTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMU U
neJIsIMHn 06IJ_[€HI/I$[, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3p€HI/I$[ B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaThb IIOSACHCHUA IIO XOI[y peﬂleHI/IH 3aJa4i,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYIaeMOM TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4H, BBICKA3bIBaTh HWIACHU, HAICICHHBIC Ha IIOHUCK
peI_HCHI/IH, COITIOCTAaBJIAITH CBOU CY)KI[CHI/ISI C Cy)KI[eHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
Jajgora, oOHapyXKUBaTh Pa3IMude M CXOJICTBO TO3WIIHMH, B KOPPEKTHOH (opme
(bOpMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpeﬂCTaBHHTB pGSyHBTaTBI pCH_IeHI/ISI 3aJga4du, BKCHCpI/IMCHTa, HCCJICA0OBAaHUsI,
IIPOEKTa, CAaMOCTOATENIbHO BbIOMpPATh (OpMAT BBICTYIUIEHHS C YYETOM 3a1ad
MpEe3eHTAllM1 U 0OCOOCHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE 1eliCTBUSA



Camoopranuzamnus:

COCTAaBJIAThH IJIaH, aAJITOPUTM PEILEHUs 3aJlayH, BIOUPATh CIIOCOO PEIICHHUs C
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JIEWCTBHM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB, BIAJCTh
croco0amMu CaMOINPOBEPKH, CAMOKOHTPOJISI TIporiecca W Pe3ysIbTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1a4H;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/layH,
BHOCHUTBH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM, OOBSICHATH IPUINHBI
JOCTKEHUSI WJIM HEJIOCTHXKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIAWBHUIYaJIbHOM
paboThl TMpU pelieHud Yy4eOHbIX 3a/Jay, MPUHUMATh 1eJb COBMECTHOM
NEeATETBbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOH pPalOOTHI, paclpeeisaTh
BU/IbI pabOT, [OrOBapuBATHCS, OOCYX AaTh MPOLECC U Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4aCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOETo BKJIaJa B OOIIMK MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICACTBHSL.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjaacce oOydyaromIMICS TOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHHUSA:

CBOOOJ/IHO OIEpPUPOBATH MOHITUSMH: pPAlMOHAIBLHOE YHUCIO, OECKOHEYHAas
nepuogudeckass JapoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO, MHOXECTBA
PaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb AEUCTBUTEIBHOTO YNCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEIICHUS NPUKIATHBIX 3aJad M3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTIICHUS, IPUKHUJIKY U
OLICHKY p€3yJbTaTa BEIYMCIICHUM;



CBOOOJIHO ONEpUPOBaTh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeseM,
MCIOJIB30BATh MOAXOASIIYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN JJISl PEIICHMUS
MPAKTUYECKUX 33/1a4 Y MIPEACTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypaJbHOU
CTEIICHH;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC
YUCJIOBOT0 apryMEHTa;

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

YpaBHeHUs U HEPABEHCTBA:

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

NPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHSATb METOJ HWHTEPBAJIOB I PELICHUSA
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: MHOTOYJIEH OT OJHOM NEpPEeMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIeJIEHNE MHOTOYIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pelIeHus 3a/1a4;

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: CHUCTEMa JIMHEWHBIX YypaBHEHWIA,
MATpULA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
UCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 I BBIYUCIEHHS €ro 3Ha4eHus,
MPUMEHSTh ONPEACIIUTENI [JIl PEUIEHUS CHCTEMBbl JIMHEMHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBID CUCTEMBI JIMHENHBIX YPAaBHEHUM,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIHA C IOMOLIBI0O MAaTpUI] W OIPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJy4YEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPa30BaHUs YHCIOBBIX BBIPAXKEHU, COAEPIKAIIUX CTEIEHH C
palMOHAJIbHBIM [1I0KA3aTelIeM;

UCIIO0JIb30BaTh CBOMCTBa jgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPALMOHAJIBHBIE, IMOKa3aTeNIbHbIE U
Jgorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TOMOILIBI0 PAaBHOCUIIBHBIX
MEPEXO0/I0B WIIA OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE POPMYJIBI AJIs IPpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAXKECHU;

CBOOOZIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOoAuMble (GOPMYNBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE aiareOpbl, COCTaBIATh
BBIpQXXCHHS, YpaBHEHHUS, HEPAaBEHCTBA IO YCJIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAaHUEM alllapaTa ajreopsbl.

DyHKIUHN U TPAPUKU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIHMS, CIIOCOOBI 3aaHus (pyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUS (QYHKUUHA, rpaduk (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIMIA;

cBOOOIHO OIEpPHPOBaTh MOHATUSAMU: O0JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJIHO OMEpPUPOBATh TMOHITHAMH: UYETHBIE W HEUYETHBIE (YHKIUH,
nepuoanyeckrue GyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuOOJbINIEE W HAWMMEHbIIee 3HaueHHe QYHKIUUA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTETICHHAS (PYHKIHSA C HATYpPaJIbHBIM H
HENbIM TIOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWKM C HATypadbHBIM H IIEJIBIM
nokasatesneM, rpauk KOpHS n-oil creneHu Kak (PyHKUUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEepUPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHUYHAs W APOOHO-IMHEHHas
(GYyHKIUH, BRITIOTHATH 3JIEMEHTApPHOE UCCIIEI0OBAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO ONEpUPOBATh MOHITUAMM: IOKa3aTeNbHAs W JIOrapupMUUecKas
(GyHKIMM, UX CBOMCTBA WU rpaUKH, HUCIONB30BATh UX TpaduKU Ui pelIeHUs
YPaBHEHHUI;

CcBOOOZIHO OMEpUPOBATH TOHATUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpeiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKIUH JUId  HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOPMyITaMH 3aBUCIMOCTH MEXKy BETUUMHAMU;

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CcBOOO/IHO ONEpUPOBATH MOHATUSAMU: apupMeTHUecKass U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIasi TeOMEeTpHUIecKasi POrpeccusi, THHEHHBINA U
AKCMOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh IPOrPECCUU JJIsl PELICHUS PEabHBIX 3aJad IMPUKIAJTHOIO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEIHLHOCTbD, CTIOCOOBI 3aIaHUS
MOCJIEA0BATENbHOCTEH, MOHOTOHHBIE M OTIPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
MMOHUMAaTh OCHOBBI 3apOKJICHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSMH: HEMNPEPHIBHBIE (DYHKIUU, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEPUPOBATh IMOHATHEM: (PYHKIMs, HEIMpEphIBHAsT Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM JIJIs1 pelIeHUs 3a/1ay;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSAMH: TEpBasi W BTOpas MPOU3BOIHBIC
GbyHKIMH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHUSI, YACTHOIO U KOMIIO3UIIUU
IBYX (DYHKIUMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIINIA;

WCIIOJIb30BAaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATHUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJisl ONUCAHUS PEalbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOO/IHO OMNEPUPOBATH MOHSTUSIMU: OIpEJEICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0OydyarOIIUICAd TOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBLHBIM TeMaM padodeill mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajla MaTEMaTHIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBaTh TMOHATUSMH: HaTypajlbHOE U I€JI0€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJNBIX YHUCEJ, WCHOJIB30BaTh MPU3HAKHU JICIIMMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4ncel AJis peuleHus 3a/1a4, TPUMEHATh
anroput™ EBknmnaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBaTh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIIA B anreOpandyeckoil u
TPUTOHOMETPHUUECKON (opMe, BHITTOIHATh apruMETUUECKHE OMepallii ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATH MOHATUSAMHU: HPPALMOHAIBHbBIC, TOKa3aTelIbHbIE U
jJorapu(pMUUECKUE HEPaBEHCTBA, HAXOAMTh MX pEHIEHHs C [OMOUIbIO
PaBHOCWJIBHBIX NIEPEXO/IOB;

OCYUIECTBJISITH OTOOpP KOpPHEW MpH pEUIEHUU TPUTOHOMETPHUUYECKOIO
YpaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBl Il  pPELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPUPOBATh MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPAaBEHCTB, PABHOCUIIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PELICHHUS
CUCTEMBI U COBOKYMHOCTEN palMOHAIbHBIX, UPPAMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb panuoOHAJIbHBIE, UppalrOHaIbHbIE, [IOKa3aTelIbHbIE,
jgorapu(MuyecKue M TPUTOHOMETPUYECKHUE YpaBHEHHs] U  HEpPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH IpaUuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJICIMPOBaTh peajibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHUSI, YpPABHEHUS, HEPABEHCTBA W UX CHCTEMbl IO YCJOBHUIO 3a/layw,
UCCJIEIOBATh IOCTPOEHHBIE MOJENM C HCIOJb30BAaHUEM arapaTta ajireopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKUd KOMMO3UIUU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMETpHUYeckue o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMHU: TpaQUKUd TPUTOHOMETPUUECKUX
byHKIMH;

OPUMEHATh (QYHKIUM JI1 MOJCIHMPOBAHUS M HCCIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCI0JIB30BATh MPOU3BOJHYIO JUUIS UCCIAEA0BaHUS (PYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HaMMEHbIIEe 3HauUeHUs! (PYHKIIMHU HENPEPBIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IMPOU3BOJHYIO JJIsl HAXOXKICHHUS HAWIy4yllero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE€ COLMAJIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
OIpE/IETICHUs] CKOPOCTH W YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GopMmysod wiu
rpadukom;



CBOOOJTHO  OTMEpUPOBATH TOHATHSIMHU: TEPBOOOpa3Hasi, OMpPeneIEHHBIH
WHTErpajl, HAXOJWTh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIUN U BBIYUCISTH
uHTterpan no gpopmyie Herotona-JIeibuua;

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

MMETh MPEACTABICHUE O MAaTEeMaTHYECKOM MOJECIMPOBAHMU Ha MpUMEpE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

peliarth MPUKIAIHBIE 33a4¥, B TOM YHUCJIE COIMAIbHO-3KOHOMHUYECKOTO U
(u3HYECcKOro xapakrepa, CpeICTBaMU MaTeMaTUYECKOIO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undgposbie)
o/ HaumeHoBaHue pa3eioB U TeM MPOrPaMMbl Beero Kontpoabubie | I[lpakrnueckue 06pazoBaATENbHEIS
padoThI padoThI pecypest
MHOeCTBO IEHCTBUTENBHBIX YHCET.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMbI TUHEHHBIX YpaBHEHHH
) Oynknuu u rpaduku. CteneHHas GyHKINS C 12 |
LeJIBIM TIOKa3aTelieM
3 ApudmeTrueckuil KOpeHb N-Ol CTEIEHHU. 15 1
WppaumonansHble ypaBHEHUS
4 [TokazarenbHas ¢pynkius. [lokasarenbHblie 10 1
YpaBHEHHUS
5 Jlorapupmuueckas Gynkuus. Jlorapupmuueckue 18 |
ypaBHEHUS
TpuroHomeTpudeckue BoIpaXeHUS U YPABHEHUS 22 1
[TocnenoBaTeIbHOCTH ¥ TPOTPECCUH 10 1
HenpepsiBabie pynkiun. [Iponssonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs 5 )
3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHoBaHue pa3esioB U TeM NPOrpPaMMbl Beero Koutpoasnbie | IIpakTnueckue 0GpazoBaTETBHBIE
padoThI padoThI pecypesI
1 I/Iccnez[OBaHI:Ie (GYHKIHHA ¢ TOMOIIIBIO ” |
MIPOU3BOTHON
2 [TepBooOpasnast u UHTETpa 12 1
3 ['paduxy TpUrOHOMETPHUYECKUX (YHKIIUH. 14 |
Tpuronomerprueckue HepaBEeHCTBA
4 WppaumonansHele, moka3zaTeabHbIe U 24 1
norapudMuUecKre HEpaBeHCTBA
KommiekcHbie yncna 10 1
6 HarypanbHble 1 nesnbie yucia 10 1
7 Cucrembl paliOHAIbHBIX, UPPAITHOHAIBHBIX 12 |
MOKA3aTeIbHBIX U JIOTApU(PMUYCCKUX YPABHCHUN
8 3aza4yu ¢ napaMmeTpamu 16 1
9 HOBTOPGHI/I@, 0000111eHIEe, CUCTEMATH3AIIS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KosmuecTBo yacos
Ne Mara
w/n Tema ypoka Beero KonTpoJbHble I[IpakTHyeckue e —
padoThI padoThI
MHO)€eCTBO, ONEepaIy HaJl MHOXKECTBAMU U UX CBOMCTBA 1
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT'O arapara s 1
pelieHns 3a1aq
4 Panmonansueie yncia. OObIKHOBEHHBIE U IECATUYHbBIE |
Ipo0Ou, MPOLEHTHI, 0ECKOHEYHBIE TIEPUOAUYECKUE APOOH
OOBIKHOBEHHBIC B IECATUYHBIC TPOOH.. 1
[IpoueHTHL. 1
beckoHeuHble TEPHOHMUECKUE TPOOH. 1
g JleficTBUTENBHBIE Unca. PalinoHanbHble U MPPALIMOHAIIBHBIE 1
yucna
9 Apudmernueckue onepanuu ¢ AeHCTBUTEILHBIMH YACIAMU 1
10 Moaynb AEMCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA 1
1 [TpubnmxEHHBIC BRIYUCICHUS, IPABUIIA OKPYTIICHHUS, 1
MPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMA
12 OcCHOBHBIE METOIBI PEIIEHUS IIeNbIX U APOOHO- 1
palMoOHANbHBIX YPAaBHEHUI U HEPABEHCTB
13 OcCHOBHBIE METOIbI PEILICHUS 1IeNIbIX U APOOHO- |
palMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
14 OCHOBHBIE METO/IbI PELLIEHUS 1IENIbIX U IPOOHO- 1




paloHaIbHBIX YPABHEHUI U HEPABEHCTB

MHoOrouneHs! OT OJHOM EPEMEHHOM. JleJIeHrne MHOrouJIeHa

15 Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy

16 MHorousnieHs! ¢ nenbiMu kodpduurentamu. Teopema Buera

17 Perenne cucrteM TUHENHBIX YpaBHEHUN

18 Pemenue cucrem TMHEHHBIX YpaBHEHHI
Matpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTensb

19 MaTpHUILIbI 2X2, ero reOMETPUYECKHUI CMBICI U CBOWCTBA;
BBIUYHCIICHUE €r0 3HAYCHUS

20 Ornpenenurens MaTPUILbI 2X2, €r0 T€OMETPUUECKUN CMBICIT U
CBOMCTBA; BHIYMCIICHUE €T0 3HAUECHUS

)1 IIpumenenue onpeaenuTens Juisl pELIeHNs CUCTEMBI
JIMHEUHBIX YPaBHEHUN

” Pemenne npukiaaHbIX 3aa4 ¢ IOMOLIBIO CUCTEMBI
JINHEWHBIX YPAaBHEHUU

” Pemenne npukiaanHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBbI
JINHEWHBIX YpaBHECHUH

24 KonTponbhast padota: "PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMbI IMHEHHBIX YpaBHEHUN"

’5 OyuK1us, crocoOsl 3aganus GyHKIMUA. B3auMHO oOpaTHBIE
¢bynkuuu. Kommnosunus ¢yHKmii

2% I'padpux GpyHkumu. DneMeHTapHble IpeoOpa3oBaHus
rpaduKoB QyHKIHIA

7 OO6nacTh onpeeneHus] © MHOXKECTBO 3HaUEHUH (QyHKIMH.
Hymu @ynkiun. [TpomexxyTku 3HaK MOCTOSIHCTBA

78 Yérnbie u Heu€THbIe PyHKIMU. [lepuoanueckue QyHKIUU.

[IpoMexyTKH MOHOTOHHOCTH (PYHKIIUU




MaxkcuMyMmbl 1 MUHUMYMBI QyHKIMH. Haubombiiee u

29
HauMEHblIIee 3HaYeHNe (PyHKIUN Ha IPOMEKYTKE

30 JIuneitHast, KBaJpaTHUHas U APOOHO-THHEHHAS (QyHKIH

31 DeMeHTapHOe HCCeI0BaHNue U MOCTPOEHHE IPauKOB ITHUX
byHKIHII
DneMeHTapHOe Hcciel0BaHue U MOCTPOeHHE IpauKOB 3THUX

32
byHKIMI

33 CreneHb ¢ 1eI6IM IToKa3aTeieM. bunom HeroToHa

34 Crenens ¢ nensiM nokasareneMm. bunom Herorona

35 Crenennasi yHKUUS C HATYPaJIbHBIM M LEJIbIM [TOKa3aTeIEeM.
E€ cBoiicTBa u rpaduk

36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpacdux"

37 Apudmernueckuii KOpeHb HaTypaIbHOI CTENIEHU U €ro
CBOMCTBA

18 ApudmeTnuecknii KOpeHb HATYPATHHOM CTETICHH U €T0
CBOICTBa

39 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHHUHN, COACPIKAIIINX
CTETIeHU U KOPHU

40 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKEHUHN, COACPIKAIIINX
CTETIeHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETEeHU U KOPHU

4 WppanmonansHble ypaBHeHUs. OCHOBHBIE METObI PEIIECHUS
UppaloHaIbHBIX YPaBHEHHUH

43 WppanmonansHble ypaBHeHUsI. OCHOBHBIE METOIBI PEIICHUS

UppalMOHANIBHBIX YpaBHEHUI




Wppauunonansubie ypaBHeHU. OCHOBHbBIE METObI PEILICHUS

4 UppaloHAIbHBIX YPaBHEHHUH !

45 PaBHOCUIIBHBIE TEpEXObl B PEILIEHUN UPPALIMOHAIBHBIX |
YpaBHEHUU

46 PaBHOCMIIBHBIE TEPEXOBI B PEILIEHUN UPPALIMOHAIBHBIX 1
ypaBHEHUH

47 PaBHOCMIIBHBIE IEpEXOBI B PEILIEHUN UPPALIMOHAJIBHBIX 1
ypaBHEHUU

43 PaBHOCHIIBHBIE NTEPEXObl B PEIIEHUH HPPAL[MOHAIBHBIX |
ypaBHEHUH

49 CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENEHU KaK (PYHKIHH |
00paTHOH CTENEHH ¢ HaTypaJlbHbIM [IOKa3aTeIeM

50 CBoiicTBa U rpadKk KOpHS N-0i CTETIEHU KaK (PYHKIUU |
0o0paTHOM CTENEHNU C HaTypaJbHbIM [TOKa3aTeIeM

51 KonrtponsHas pabdora: "CBoiicTBa 1 rpaduK KOpHs n-oi |
creneHu. MppanuonanbHble ypaBHEeHUA"

52 CreneHs ¢ palMOHaJIbHBIM [TOKA3aTENIEM U €€ CBOWCTBA 1

53 [TokazaTenpHas GyHKIHS , €€ CBOWCTBA U IpaduK. 1

54 Cremnens ¢ palliOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1

55 [Toka3zarenbHas (GyHKIMA, €€ cBOICTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIMU AJIS pelIeHUs] ypaBHEHU 1

57 Hcnons3zoBanne rpaduka GyHKIUU A1 pEIICHUS] YPaBHCHHUI 1

53 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS |
ITOKa3aTEJIbHBIX YPABHEHHI

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS |
IIOKa3aTENIbHBIX YPABHEHUU

60 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1




MOKa3aTeIbHbIX YPABHEHUN

Konrtponsnas padora: "[loka3aTensHast QyHKITHSL.

ol [TokazarenbHble ypaBHEHUS" !

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uncna. CoiicTBa jorapudma 1

64 Jlorapudm uucna. CoiicTsa jorapudpma 1

65 JlecsiTuuHBIE U HATYypaJibHbIE JJOTapU(PMBbI 1

66 JlecATUYHBIE U HaTypaJIbHBIE JTOTapH(PMbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUN, COAECPIKALIMX JIOTaprU (MBI 1

68 [IpeobpazoBanHue BhIpaXEHUM, COIEPIKAIINX JTOTaPHUPMBbI 1

69 [Ipeo6pa3oBanue BbIpakeHU, coepKaLUX JOorapu(pMbl 1

70 Jlorapudmuueckas GpyHKIHs, e€ cBOMCTBA U rpaduk 1

71 Jlorapudmuueckas QpyHKIus, e€ cBOHCTBA U rpaduk 1

72 Hcnons3zoBanue rpaduka GyHKIUN A pEIICHUS] YPaBHEHHUI 1

73 Hcnonp3oBanue rpaduka GyHKIMK A1 pEeHICHUsS] YpaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS |
JorapupMHUUECKUX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS 1
JorapupMHUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PELLICHHSI |
JorapupMUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXOIbl B PEIICHUH JIOTapUPMUUECKUX 1
YpaBHEHHU

73 PaBHOCHIIBHBIE TTEPEXOIbl B PEIICHUH JOTapu(PMUUECKUX 1
YpaBHEHUU

79 Konrponsnas padora: "Jlorapudgmuueckas GpyHKIHSL. 1




Jlorapudmuueckue ypaBHeHUS"

80 CuHyc, KOCUHYC YHCIIOBOT'O apryMeHTa 1
81 TaHreHc ¥ KOTaHIeHC YUCIIOBOIO apryMeHTa 1
82 APpKCHHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YMCJIOBOTO apryMeHTa 1
%4 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHNE |
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
85 Tpuronomerpruyeckast OKpyKHOCTb, OIIPEACICHUE 1
TPUTOHOMETPUYECKHX (PYHKLUH YUCIOBOTO apryMeHTa
86 @opMyIIbl JBOMHOIO yIia 1
87 ®opMyJIbl TOHUKEHUS CTETICHU 1
88 ®opMyIIBI TTIOJIOBUHHOTO yTJIa 1
89 ®opMyJIbl CyMMBI apTyMEHTOB 1
90 @opMyJibl CyMMBbI (PyHKITHI 1
91 [IpeobpazoBaHre TPUTOHOMETPHUICCKUX BBIPAKCHUN 1
92 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
93 [IpeoOpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
94 Pemiennie TpUroHOMETPUUYECKUX YPaBHEHHUM. Y paBHEHHE COS 1
X=a
95 Pemienue TpUroHoMeTprUECKUX ypaBHEHUN. Y paBHEHUE SIn |
X=a
96 Pemrenne TpuroHoMeTpruYEeCKUX YypaBHEHUN. Y paBHEHHUE tg |
X=a
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1
99 Pemienue TpuroHoOMeTpUYECKUX YpaBHEHUH 1




100 Pemienue TpuroHOMETpUYECKUX YpaBHEHUIN 1

101 KonTponbhast padota: "TpuroHoMeTpuueckre BbIpaXeHUs U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS |
[I0CJIEI0BATEIbHOCTEN. MeToy MaTeMaTHYECKON MHAYKIIUU

103 Mertox MaremMaTU4eCKOM UHIYKIIMU 1

104 Apudmerrueckast Iporpeccus 1

105 ['eomerpuueckas mporpeccus 1

106 beckoHneuHo yObIBaromiasi reoMeTpudecKasi Iporpeccus 1

107 CymMa 6eckoHeuHO yObIBaroIeil reoMeTpru4ecKoi 1
IIpOrpeccuu

108 JIuHeHBIN 1 SKCIOHEHIMaIbHbINA pocT. Hucio e. Popmyiia |
CJIOKHBIX MPOLIEHTOB

109 JInHeNHbIN 1 SKCIOHEHIMANIBHBIN pocT. Yucio e. dopmyna |
CJIOKHBIX ITPOLIEHTOB

110 Hcnonb30BaHne Iporpeccuu JUIsl pelieHns peajlbHbIX 3aau |
MIPUKIIATHOTO XapaKTepa

111 Konrponsnas padora: "[locnenoBareabHOCTH U porpeccuu’” 1

112 HenpepbiBHbIe (GYyHKIIUU U UX CBOWCTBA 1

113 Touka pa3peiBa. ACUMITOTHI rpadUKOB PYHKITAN 1

114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3KE 1

116 Meto1 HHTEPBAJIOB AJIsl PEIICHUSI HEPABEHCTB 1

117 Meto1 HHTEPBAJIOB AJIsSl PEIICHUSI HEPABEHCTB 1

118 Meroa MHTEPBAJIOB VISl PELICHUS HEPAaBEHCTB 1

119 [IpumMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKLMH JUIs peILICHHS 1




3aJa4

[IpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIWH ISl PEILICHHS

120 1
3a1a4y
121 [lepBas u BTOpas Npou3BOIHBIC PYHKLIUU 1
122 Onpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NISCKUN CMBICIT POU3BOTHOM 1
124 YpaBHeHHE KacaTeNbHOU K TpapuKy HyHKIIHH 1
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy QyHKIIMU 1
126 [IpousBoHBIE AEMEHTAPHBIX (PYHKINN 1
127 [Tpou3BoHBIC SNIEMEHTAPHBIX (DYHKITHI 1
128 [Ipon3BoHast CyMMBbI, IPOU3BEACHHUS, YACTHOTO U |
KOMITO3HUITUHU (yHKIIHHA
129 [Ipon3BoiHas CyMMBI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UIIUHU (DYHKITHIA
130 [IpousBoaHas CyMMBI, IPOU3BEIECHHUS, YACTHOIO U 1
KOMIO3ULIUH (PYHKITHIT
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0000IIeHNEe, CUCTEMATH3AIIHS 3HAHUNA: |
"VpaBHenus"
133 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUN: |
"OyukIun"
134 HToroasi KOHTpOJIbHASA paboTa 1 1
135 Hroroas koHTpoabHas paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KoanuyecTBo 4acos

Ne Hara
w/n Tema ypoka Beero KonTpoJbHble IIpakTHyeckue i —
padoThI padoThI
| [IpumeHeHne mpou3BOJHON K HCCIIEI0OBAaHUIO QYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
) [TpumeHeHne IpOU3BOIHON K CCIeIOBaHNIO (DYHKIMNA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
3 [IpumeHeHHne NpOU3BOIHON K HCCIeI0BaHUIO (DYHKIMNA Ha |
MOHOTOHHOCTb U 9KCTPEMYMBI
4 [IpumMeHeHMe NpOU3BOIHON K MCCIeI0BaHUIO (DYHKIMN Ha |
MOHOTOHHOCTB M 3KCTPEMYMBI
5 [IpumeHeHne MPOU3BOJHON K HCCIIeIOBaHUIO QYHKIMI Ha |
MOHOTOHHOCTb M KCTPEMYMBI
6 [IpumeHeHne npou3BOJHON K UCCIIEI0OBAaHUIO QYHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
7 Haxoxnenne HanOobIIero 1 HAMMEHbBILIETO 3HAYCHHUS 1
HETpPEepbIBHON (PYHKIIMU HA OTpPE3Ke
2 HaxoxxneHne HauOoJbIero 1 HAMMEHbIIETo 3HaYeHUs 1
HENpepbIBHON (PYHKLIUU HAa OTPE3Ke
9 Haxoxxaenue HauOoJbIIero 1 HAMMEHbBLIET0 3HaYeHUs |
HeNpepbIBHON (PYHKLIMU HA OTpE3Ke
10 Haxoxnenne HanbobIIero 1 HAMMEHbBIIET0 3HAYCHUS |
HenpepbIBHON (DYHKIIMU Ha OTpE3Ke
1 Haxoxnenne HanbobIIero 1 HaMMEHbIIET0 3HAYECHUS |

HETPEPHIBHON (PYHKIIMU HA OTPE3KE




Haxoxnenne HauOOJILIIEr0 U HAMMEHBILIETO 3HAUYCHUS

12 HenpephIBHON (DYHKIIUU Ha OTpe3Ke

13 [IpumeHeHne Mpon3BOIHON /I HAX0XKACHNUS HAaUTydIlero
penieHus B MPUKIAIHBIX 3a7adax

14 [IpuMeHeHne MPOU3BOIHON /1711 HAXOXKCHUS HAUTYUIIEro
pelieHus B MPUKIAIHBIX 3aa4ax

15 IIpumeHeHne MpON3BOJHON I OIPEJEIICHUS CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOT0 GopMyIioil uin rpadukom

16 [IpumeHeHne MpOU3BOHOMN I OMPEeNIeHUs] CKOPOCTH U
yCKOpEHUs Tmpoliecca, 3aJaHHoro Gpopmynoi win rpadukoM

17 Komnoszunus ¢pyHkmit

18 Kommosurust GpyHKImit

19 Kommosurus ¢yHKImit

20 I'eomeTpuueckue o0pas3sl ypaBHEHU Ha KOOPIWHATHON
TJIOCKOCTH

] ['eomerpuueckue 06pa3sl ypaBHEHUN Ha KOOPIUHATHON
TJIOCKOCTH

” Kontponbnas pabdora: "UccnenoBanue GpyHKINM ¢
MTOMOIIIBIO TTPOU3BOAHOM"

23 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpasubie anemMeHTapHbIX GyHKIMHA. [IpaBuna
HaXO0XJICHUS MTEPBOOOPA3HBIX

’5 [TepBooOpasnbie anemMeHTapHbIX GyHKIMN. [IpaBuna
HaXO0XJICHUS MEPBOOOPA3HBIX

26 WHuterpain. ['eoMeTpudecKknii CMBICI HHTETpaIa

7 Brruucnenue onpenenéHHOro nHTErpaia mno Gopmyine

Herorona-Jleitbunma




Boruncnenue onpenenéHHoro uHTerpaia no gopmyse

28 Herorona-Jleiiouuma I

29 [IpumeHeHne nHTerpaa AJjig HaX0XKACHUs IUoanen |
IJIOCKUX QUryp

30 [TpumeHeHne UHTErpaa Al HAXOXKACHUS 00bEMOB 1
TrE€OMETPUUYECKUX TET

31 [Tpumeps! pemenuil quddepeHaIbHbIX ypaBHEHUN 1

32 [Tpumeps permenuit nuddepeHmanbHbIX ypaBHECHUH 1

1 MatemaTnueckoe MOJEIMPOBAHNUE PEATIBHBIX MPOIIECCOB C 1
nomoIpio AuddepeHnaIbHbIX ypaBHEHUH

34 KonTponbras pabora: "[lepBooOpasnas u uaTerpan” 1

35 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA U rpaduku 1

36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpadUKU 1

37 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpapUKu 1

38 Tpuronomerpuueckne GyHKINHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA U rpaduku 1

40 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C |
MTOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHHI ¢ |
MTOMOUIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

4 OT060p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUI € 1
MIOMOUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTU

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH C 1
ITOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTU

44 PerreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1




46

Pemenuie TpuroHoMeTprUUECKUX HEPABEHCTB

47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

43 Konrponsnas padora: "['paduku TpUroHOMETPHUUECKUX 1
¢yukuuii. Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEILIEHUS MIOKA3ATEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METOIbI PEILICHHS TTOKA3aTEIbHBIX HEPABCHCTB 1

51 OcHOBHBIE METO/IbI PELLIEHUS TTOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METOBI PELLIEHUS IOKA3ATEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/Ibl PELICHUS JOrapUPMUUECKUX |
HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHHS JTOrapUPMUUECKUX |
HEPABECHCTB

55 OCHOBHBIE METObI PELIECHUS JIOTAPUPMUUECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHHS JOTapUPMHUECKIX 1
HEPABEHCTB

57 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PELICHUS HPPALMOHAIIBHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI PELLIEHUS UPPAIIOHAIbHBIX HEPABEHCTB 1

61 I'paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX |
YpaBHEHUH

2 I'paduueckue MeTO bl PeLIEeHNs UPPALMOHATIBHBIX |
ypaBHEHUH

63 I'paduueckue MeTo bl peLIeHNs TOKA3aTEIbHbIX |

YpaBHEHU




I'padruyeckue MeTobl peleHus MoKa3aTeIbHbIX

64
HEPaBEHCTB

65 I'paduueckne METOIBI PEICHUS JTOTAPHPMHUIECKIX
YpaBHEHUU

66 I'paduueckue METOIBI pEeLICHUS JTOTapHPMUIECKIX
HEPABEHCTB

67 I'padmyeckue MeToAbl peuieHus TOrapuPpMUIECKIX
HEPaBEHCTB

68 I'padmyeckue MeTobl peleHus MoKa3aTelbHbIX U
Jorapu(MUUECKUX ypaBHEHUIN

69 I'padryueckue MeTobl peleHus MoKa3aTebHbIX U
Jorapu(pMUUECKUX ypaBHEHUI

70 I'paduueckue METOIBI PEHICHHUS TIOKA3aTEIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

71 I'padmyeckue MeToBI pelIeHUs MOKa3aTeIbHBIX U
norapuMHUYECKUX HEPABEHCTB

7 KonTponbnas pabota: "UppannoHanbHble, OKa3aTeIbHbIE
1 norapupMudecKkue HepaBeHcTra"

7 KomruiekcHbie uncna. AnreOpanueckas u
TpUTrOHOMETpUYecKas (POpPMbI 3aITMCH KOMITJIEKCHOTO YHUCIIa

74 KommiekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUEcKas (POpPMBI 3aMTUCH KOMILIEKCHOTO Yncia

75 ApudmeTrueckne ornepauu ¢ KOMITICKCHBIMHA YUCIIaAMU

76 ApudmeTrueckue onepanuu ¢ KOMIJIEKCHBIMHA YUCIIaMU

77 N3006paxkeHne KOMITJIEKCHBIX YHCE Ha KOOPAUHATHON
TJIOCKOCTH

78 N3o0pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM




IIJIOCKOCTH

79 ®opmyiia Myaspa. KopHu n-oil CTeneHn U3 KOMIUIEKCHOTO 1
qucia

20 ®opmyna Myaspa. KopHu n-oii cTeNeHH U3 KOMIIJIEKCHOTO 1
yucia

21 [IpuMeHeHrne KOMIUIEKCHBIX YHMCEeIT JUIsl pelIeHUs |
(U3MYECKUX U TEOMETPHUUECKUX 3a7a4

82 Kontposnbnas pabdora: "KomrmiekcHbie uyncna" 1

83 HarypanbHble U 1enbie yucia 1

84 Harypasnbnble u 11enbie ynciia 1

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTHU LEIbIX YHCEI 1

86 [IpuMeHeHne NPU3HAKOB ACIIUMOCTHU LEIBIX YHCEIT 1

g7 [IpuMeHeHnue npu3HAKOB AeIUMOCTH 1enbix urncen: HOJ u |
HOK

28 [IpuMeneHue npu3HaKoB AeIUMOcTH 1enbix urncen: HOJ u |
HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTHU LEIbIX YHCEI: OCTATKU 1
110 MOJTYJIIO

90 [IpuMeHeHne NpU3HAKOB ACIIUMOCTHU LEIbIX YHCEI: OCTATKU |
10 MOJTYJIIO

01 [IpuMeHeHne NpU3HAKOB AEIUMOCTH LEIbIX YUCEI: |
anroputM EBKiuaa nis pemenys 3a1ad B [eIbIX Ynciaax

92 Kontponbnas padota: "Teopus menbix uncen" 1

93 Cucrema 1 COBOKYIHOCTh YpaBHEHHI. PaBHOCHIIBHBIE 1
CHUCTEMBI 1 CUCTEMBI-CJICICTBUS

94 Cucrema v COBOKYITHOCTh ypaBHEHM. PaBHOCHIIbHBIE |

CHUCTEMBI U CUCTCMBI-CJIICACTBUA




OCHOBHBIE METO/bI PELICHHS CUCTEM M COBOKYITHOCTEH

75 palMOHATIBHBIX YPaBHEHUN

96 OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM U COBOKYITHOCTEN
MppalMOHATIbHBIX YpaBHEHUI

97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEN
II0Ka3aTEJIbHBIX YPABHEHUU

08 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
II0Ka3aTeIbHbIX YPABHEHUN

99 OCHOBHBIE METO/IbI PELLIEHHSI CUCTEM U COBOKYITHOCTEH
JorapupMHUUECKUX ypaBHEHUN

100 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEMN
JorapupMHUUECKUX ypaBHEHUN

101 [IpuMeHeHne cUCTEM K PEeLIEHUI0 MATEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U peanbHOM KU3HH,
MHTEpIIpEeTaLMsl TOJTyYEHHbBIX PE3yJIbTaTOB
[IpumeHeHne CUCTEM K PELIEHUIO MATEMAaTUYECKUX 3a]1a4 U

102 3aJ1a4 U3 pa3Iu4HbIX 00JaCTe HAyKU U peabHOM KU3HH,
MHTEpIIpEeTaLMsl TOJIyYEHHbBIX PE3YJIbTaTOB
IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX

103 3a]a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU
KU3HU, UHTEPIPETaLUs [OJIYyYEHHBIX PE3yJIbTaTOB
KonTponbnas pabota: "CucteMbl palluOHAIbHBIX,

104 UppalMOHATIBLHBIX [TOKA3aTEeIbHbBIX U JIOTapu(PMUIECKUX
ypaBHeHHUN"

105 ParmonansHbIe ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonanbHble HEpaBeHCTBaA € TapaMeTpamMu

107 PannoHanbpHbIE CUCTEMBI € TapaMETPAMU




108

WppanmonansHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu

1
109 WppanmonanbHble CUCTEMBI C TapaMeTpaMu 1
110 ITokasaTenbHbIe ypaBHEHUs, HEPABEHCTBA C lTapaMeTpaMu 1
111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaMu 1
112 JlorapudmMuueckre ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpuyeckue ypaBHEHHUs € lTapaMeTpamMu 1
115 Tpuronomerprudeckue HepaBEHCTBA C TapaMeTpaMu 1
116 TpuroHomMeTpru4ecKre CUCTEMBI C TapaMeTpaMu 1
[TocTpoenue u uccaeaO0BaHNE MATEMATHIECKUX MOJIETeH
117 pEabHBIX CUTYalMI C TOMOIIBIO YPAaBHEHUH C 1
napameTpamu
[TocTpoenue u ucciae0BaHNE MAaTEMAaTHYECKUX MOJIEeH
118 pEaNbHBIX CUTYaLHI C MOMOILBIO CUCTEM YPABHEHHH C 1
napameTpamu
[TocTpoenue u ucciaegoBaHNE MAaTEMaTUYECKUX MOJIEIeH
119 pEaNbHBIX CUTYALHI C MOMOILBIO CUCTEM YPABHEHUH C 1
napameTpamu
120 KonrtponbHas pabora: "3anauu ¢ mapamerpamu’ 1
121 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIINS 3HAHUINA: |
"VpaBuenus"
122 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIINS 3HAHUINA: 1
"VpaBuenus"
123 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3AIUS 3HAHU: 1
"VYpaBHenus. CucteMbl ypaBHEHUH"
124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH: 1




"HepaBencTna"

[ToBTOpEeHME, 00001IEHNE, CUCTEMAaTH3aUs 3HAHUM:

125 "HepaBencrna" :
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