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MNOACHUTEJIBHASA 3AIIMCKA

VYyeOHblii Kypc «AnreOpa M Hauyajga MaTeMaTUYECKOIO aHAIM3a» SIBISETCA
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpOorpamMMe CpeaHero oOiiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTEUMBACT WHCTPYMEHTAJIBHYIO 0a3zy s
U3YYEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M a0CTPAKTHOE MBIIUIEHUE O0yYaroNIMXCs Ha YPOBHE, HEOOXOAUMOM
JUISl OCBOCHUSI MHPOPMATUKU, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
TUCIUIUIMH. B pamkax maHHOTO y4eOHOro Kypca OOydaromuecs OBJAJCBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyJIupyeT CBOU
JOCTUKEHHUS B MaTeMaTH4eCKO (opme.

YueOHblil Kypc aireOpsl M Hayajdl MaTeMaTHYECKOro aHajiu3a 3aKjIajbIBacT
OCHOBY JUIS YCHEIIHOTO OBJAJICHUS 3aKOHAMU (U3WKH, XUMUU, OWOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMUKHU U OOIECTBEHHON KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MCMOJIb30BaTh WX JJis JajbHEWIIero oOpa3oBaHUs U B
MOBCEHEBHOM >XKM3HU. B TO ke BpeMs OBiiajieHne aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHYeCKOro aHall3a pa3BUBAET
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTh, JIOKa3bIBATh
YTBEPXKJCHUS C MOMOIIBI0O UHAYKIIMU U PACCYKJaTh JIEYKTUBHO, UCIOJIb30BATh
00001IIeHNe W KOHKPETU3alUI0, a0CTparupoBaHWE U aHaJIOTHI, (HopMupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xone usyuenus yuyeOHOro kypca «Anredpa m Hayaiza MaTeMaTUYECKOTO
aHajau3a» OOydYarollHMecsl MOJy4ar0T HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMATHUYECKUX MOJENE pealbHbIX CHUTYalHi,
UHTEPIPETAlUh  TOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  [PUMEPAMU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJIC, HAyKe U HMCKYCCTBE, C
BBIJJAIONIUMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOnplii Kypc 00J1aJaeT 3HAYUTENHHBIM BOCTIHTATEIBHBIM ITOTEHITUATIOM,
KOTOPBIN peanu3yeTcs Kak 4epe3 Y4YeOHbI Marepuan, CIOCOOCTBYIOMIUMA
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 crenuduky ydeOHOU
NEATeNIbHOCTU, TpeOyloled MNpOAOKUTENIbHOW  KOHIIEHTpAllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYYEHHbIN
pe3yJbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HadajgaM MaTeMaTH4YeCKOro
aHau3a JISKUT JIeSITeIIbHOCTHBIM MPUHITUIT 00YUYEHUS.

B crpykType yuebHOro Kypca «AnreOpa ¥ Havala MaTEMaTHYECKOTO
aHaJIM3a» BBIACJIECHBI CIEAYIOIINE COAECPIKATEIbHO-METOINYECKUE JTMHUM: «YHucia
U BbIYUCIIeHUs», «DyHK1Mu U rpadukuy, « YpaBHEHUS U HEpaBeHCTBay», «Hauana
MaTeMaTH4ecKoro aHanuza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHBIC



COJIEPKaTENbHO-METOMUECKHE JUHUM H3YYaroTcsl Ha MTPOTSHKEHUHM JBYX JIET
oOydeHus: Ha YpOBHE CpEJHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJIHSAA
Apyr Ipyra U IOCTENEHHO HachIasCh HOBBIMH TeEMaMM M pazjesaMu. J[aHHBIHI
y4eOHBIH KypC SBISIETCA WHTETPATUBHBIM, TIIOCKOJNBKY OOBbeauHsIeT B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX TUCIHUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHUS, MaTEeMaTHUECKUN aHaliu3, TEOpHUs MHOXKECTB, MaTeMaTHYecKas
aoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaAeBarOT Bc€ Ooiee
MIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIeI0BaTeIbHO POPMHUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYeCKyl0 MOJENIb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, NOJyYEHHbIE MIPU U3YYEHUH Yy4eOHOro Kypca, AJis
pEILIEHUsI CaMOCTOSITENLHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOM 3a/adu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYEeCKass TUHUS «Uuclna U BBIYMCICHUS) 3aBEpIIacT
(opMupOBaHHE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YpOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpennero ooiero
oOpa3zoBaHusi oco0Ooe BHHUMaHHE yJenseTcss  (POPMHUPOBAHUIO  HABBIKOB
paloOHaIbHBIX BBIYMCICHHUM, BKIIOYAIONINX B C€0sl HCIOJIIb30BAaHUE PA3TUYHBIX
dopMm 3amucu 4yMcia, yMEHHUE JeNaThb MNPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJIEHNS, OLICHUBATh UYMCIIOBBIE BBIPAXKEHUs, pabOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYyYaromMMCS MHOXKECTBAa HATypalbHBIX, IIEIbIX,
paloOHaNbHBIX W JCHCTBUTENBHBIX  YWCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaxJaoM M3 3THX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHBIE €My cleunduUecKue 3aJaud M OIepaluu: JeJIeHHE Haleo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
paloHaIbHBIX U UPPAIMOHATIBHBIX YHCEN, apu(PMETUYECKUE OMepalnu, a TaKxKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapst mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HCIOJIb3YEMbIX YHUCEN H
3HaKOMCTBY C BO3MOJKHOCTSIMU MX TMPUMEHEHHS U PEUICHUS Pa3IHMyHBbIX 33734
dopMupyeTcss IpeacTaBlICHUE O €IUHCTBE MAaTeMAaTUKH KaK HAayKud U e€ poiu B
IOCTPOCHUU MOJIEJEeN peanbHOro MUpa, HIMPOKO MCIONb3YIOTCS 00O0OIIeHHE U
KOHKpETHU3aLHsl.

Jluaust «YpaBHEHHS W HEPABEHCTBa» peajU3yeTcs Ha MPOTSIKEHHH BCETO
oOy4eHHs Ha YpPOBHE CpPEIHEr0o OO0Iero o0pa3oBaHMs, TOCKOJIBKY B KaXIOM
pasnene IIporpaMMbl MpeaycCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3aj1ad. B
pe3ynbraTe O0Oydaroluecss OBJIAJEBAIOT PA3IMYHBIMM METOJAMH  PELICHMS
paloHaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUYECKHX H
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
coJepkaiux mapameTpbl. llomyuyeHHble yMEHHUS LIMPOKO HCIOJIB3YIOTCA TpU
UCCIIEIOBAaHUU (PYHKIUN C TIOMOIIBIO NPOU3BOIHOM, MIPU PELIEHUU MPHUKIAJHbIX



3aja4 U 3a7a4 Ha HaXOXKJEHUE HAaUOOJBIINX M HAUMEHBUINX 3HAYCHUH (YHKIIHH.
JlanHast conmepkaTeNbHasi IMHUS BKJIIOYAaeT B ce0s Takke (popMupoBaHUe YMEHUN
BBINIOJIHATE  pacy€Tel 1Mo  ¢opMynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKEHUH, a TakKe BBIPAKCHHMH,
CoJiepKalliX CTerneHu M Jorapumel. braromaps u3ydeHHIO anreOpanyeckoro
MaTepuana MPOUCXOAUT  JajbHeWliee  pa3BUTUE  AJNTOPUTMUYECKOTO |
a0CTPaKTHOTO MBIIUICHUS O0ydYaroumxcs, GOpMUPYIOTCS HABBIKH JETYKTHBHBIX
paccykJieHuid,  pabOTbl C  CHMBOJBHBIMU  (OpMaMH,  NPEICTABICHUSA
3aKOHOMEpPHOCTE M 3aBHCHUMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(Q¢GeKTUBHbIE HMHCTPYMEHTHI JUIsI PEIIEHUs MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ[a4, HATJIAJIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH KakK
S3bIKA HAYKH.

CopepxarenpHo-MeTonuYeckass JUHUS «DyHKIUU U TpaduKm» TECHO
HEepeIieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIe 337a€T MOCNEI0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue cTeneHHowu,
MOKa3aTEeNbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIHIA, UX CBOHUCTB
U rpaduKoB, UCTIONb30BaHUE (QYHKIUN Uil PELICHUS 3a/1ad U3 APYTUX y4eOHBIX
OPEIMETOB U PEATbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaKk M C pEIICHHEeM YpaBHEHMM M HepaBeHCTB. [Ipu sTom Oosbllloe BHUMAaHHE
yaenserca (OpMUPOBAHMIO YMEHHUS BBIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
PasTUYHBIMA BEJIMYMHAMH, WCCIICIOBATh TOJyYCHHbIE (QYHKIIUU, CTPOUTH UX
rpaduku. Matepuan 3Tol cojepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B
paznuyHoOi (hopme: aHaTUTHUYECKOM, rpaduueckoi u crmoBecHol. Ero uzydenwue
CIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUIEHHS, CIIOCOOHOCTH K
000011IeHNIO U KOHKPETU3AIINH, UCTIOTH30BAHUIO aHAJIOTHA.

CopepxatenbHast nuHua «Hauana MareMaTuyeckoro aHaiu3a» IMO3BOJSET
CYIIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTUYECKUX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYMHBIX OOyYaroIMUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTH CTPOWTH
rpa@uKyd  CIOXHBIX (DYHKIHM, ONpeAeNnsTh WX HAWOOJBIINE W HAWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOWAAN (GUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTH U
YCKOpEeHMsI TpoleccoB. JlaHHasg coaep)karelnbHas JHHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUSI MaTEeMaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHid,
MO3BOJISIET HAXOJUTh HAaWIydlllee peHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMU MaTE€MaTUYECKOTO
aHajgu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTrO, (HOPMaIbHO-JIOTUYECKOTO H
KpPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHMI pPACO3HABATH IPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U HcKyccTBe. OOydaromuecs y3HaIT O



BBIJJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYECKas JIMHUS «MHOXKECTBa M JIOTHKA» BKIIIOYACT B
ce0si SJIEeMEHTBhl TEOPUHM MHOXKECTB U MaTeMaTU4YecKoW Joruku. TeopeTuko-
MHOECTBEHHBIE ITPEACTaBICHUS MIPOHU3BIBAIOT BECh KYyPC MIKOJIBHON MaTeMaTUKU
U TpeajiararoT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE Pa3feibl
MaTeMaTUKH HW €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCUUIUIMHBL U WX TPWIOKEHHS B eauHoe 1enoe. [loaToMy BakHO J1aTh
BO3MOXHOCTh OOYy4YarImIeMyCs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKH U MCIOJIb30BATh €r0 ISl BBIPAKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CleayeT IMpu3HaTh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMI U CJIEIOBaHUE OMNPEACIEHHBIM
npaBWjiaM  IOCTPOEHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  DBJEMEHTAMH
MaTEMaTUYECKON JIOTUKM CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIICHUS
00yJaroImuXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS HA OCHOBE JIOTHUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIIICHHUS.

B yuebHOM Kypce «Anrebpa ¥ Hayajla MaTeMaTUYECKOTO aHaIH3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJAEIMPOBAHUS, KOTOPHIE MPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHMSI MOJIeNIeld pealbHbIX
CUTyallMil, HCCIAEAOBAHMUS JTHX MOJENEed C NOMOLIBIO ammapara aireOpbl u
MaTeMaTU4YeCKOro aHajau3a, WHTEPHpeTalluy IOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/1aHUs BIUIETEHBI B KAXKJIBIM M3 pa3JeiI0B MPOrpaMMbl, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIHUPOKO HCIOJIB3YETCsS JUIS pelIeHUs MPUKIAAHBIX 3aaad. [lpu
pelIeHUH  pealbHBIX  NPaKTHUUECKUX  3ajad  oOydaroliuecs  pa3BUBAIOT
HaOII0IaTeTbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIB30BaTh  AHAJIOTHIO, 0000ImaTh MW KOHKPETH3UPOBAaTH  IPOOIIEMY.
JlestenbHOCT 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJHBIX 3aj1a4
OpraHu3yeTCsl B MPOIECCe HM3YYEHHUsI BCEX TEM YUeOHOTO Kypca «Anredbpa u
Hayajga MaTeMaTHYE€CKOTO aHAJIN3ay.

Ha wusydenne ydeOHOTO Kypca «Anrebpa M Hayaia MaTEMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEIIO).



COJEPXKXAHME OBYUYEHUA
10 KVIACC

Yucsa v BBIYUCICHUSA

Pammmonanbubeie uncina. OOBIKHOBEHHBIE M JACCATUYHBIEC JIPOOU, MPOIEHTHI,
OeckOoHEUHbIE Tepuoanueckue apoou. [lpumenenue npoOell W TPOIEHTOB IS
peLIeHUs PUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACICH 3HAHUHN U PEAIbHOMN KU3HMU.

JlencTBuTeNbHBIE 4YMCA. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckre  omepalMu € JEUCTBUTEIBHBIMU  4uciaaMu.  Moayib
JEHCTBUTEIHLHOTO YHCIIa B er0o cBocTBa. [IpnOnmkEéHHBIE BRIYMCIICHHUS, TIPABHUIIA
OKPYIJIEHUs, IPUKUIKA U OLICHKA PE3yJIbTAaTa BHIYNCICHUM.

Crenenb ¢ 1uenbiM mnokaszateneMm. buHom Hbiotona. Hcnosib3oBaHue
noaxojsuen GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJCTABICHUS JAHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaIbHON CTENEHU U €ro CBOMCTBA.

CreneHb C panvoOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBAa, CTENEHb C
JICUCTBUTEIILHBIM IIOKA3aTEIEM.

Jlorapudm uymcma. CpoiictBa mnorapudpma. [lecsTudyHbie W HATypaJIbHBIC
JorapuQMsbI.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHI€HC YHCJIOBOTO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa U TOXJIECTBEHHBbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI M YpaBHEHMS-CIEACTBUS. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS TICNIBIX U JPOOHO-PAIMOHABHBIX YPABHCHUN U
HEPABEHCTB. MHOrO4YJICHB OT OJHOW NEpPEMEHHOW. JleleHne MHOro4djeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  LeIbIMU
koa¢ppunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAIIUX CTENIEHNU U KOPHH.

HppauunonansHsie YpPaBHEHHUS. OcHoBHbIE METO/IbI pelLIeHus
UppallMOHAIBHBIX YPABHEHUM.

[Toka3zarenbhubie ypaBHeHUs. OCHOBHBIE METOJIBI PEUICHUS IMOKA3aTEIbHbBIX

YPaBHCHUM.

[IpeoOpazoBanue BeIpa)eHUM, COAEPIKAIINX JIOTAPUPMBI.

Jlorapudpmuyeckue ypaBHEHUSI. OcHOBHBIE METO/IbI penieHus
JorapupmMuyYecKux ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUH. PellieHne TpUroHoMETpUYECKUX YPABHEHU M.



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHH. Onpenenurenb MaTpUllbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOMCTBA, BBIUMCJIICHUE €T0 3HAYCHHs], IPUMEHEHUE ONPEACIINUTENSA I PEIICHUs
CHUCTEMBl JIMHEHHBIX YypaBHEHHU. PelieHue NpUKIAAHBIX 3a4a4 € I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne TDIOCTPOCHHOW MOJENU €
NOMOILBIO MaTPHIL U ONPEIETUTENCH.

ITocTpoeHne MareMaTH4eCKUMX MOJEIEH PEaJbHONM CHUTyalud C ITOMOIIBIO
ypaBHEHUN U HepaBeHCTB. lIpuMeHeHHE ypaBHEHMIl M HEPAaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a/Jad U3 Pa3luyHbIX oOJacTed HayKu M peajbHOU
KU3HH.

DOyHKUMH U TPaPuKu

®yHkus, crnocoObl 3amanus (QyHKIUU. B3auMHO o00paTHble (QYHKIUU.
Komnozumuss Qyukumii. 'paduk  dyHKIuu. OneMeHTapHbIe MMpeoOpa3oBaHus
rpaduKoB QyHKIIHIA.

OO6nacTh ompenenaeHus ¥ MHOXKECTBO 3HaueHud QyHkuuu. Hynn ¢yHkimm.
[TpomesxyTku 3HakonocTossHCTBA. YETHbIe M HeuéTHbie pyHkuuu. [lepuoanyeckue
¢ynkun. IIpoMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbomnpiee u HauMeHblee 3Ha4eHUsT QYHKIIMH HAa IPOMEXKYTKE.

JIuneliHas, KBajapaTHyHas W APOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MOCTPOECHUE UX TPa(UKOB.

CreneHHast QyHKIUS C HATypaJIbHBIM M LEJIbIM MTOKa3aTeseM. E€ cBolicTBa u
rpaduk. CpoiicTBa M TpaduK KOpPHS N-Ol CTEMEHH Kak (YHKIHH OOpaTHOU
CTEIICHU C HaTypaJbHBIM II0KA3aTEIIEM.

[TokazarenbHas u jorapupmuyeckas (yHKUHUHA, UX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB QyHKUUN A peIICHUS] ypaBHEHUIA.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(YHKIIMI YUCIOBOTO apryMEHTa.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoOIEeccaX U SBJICHUAX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4eCKOro aHaJIN3a

ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs  IOCIENOBaTeNbHOCTEH. Merton
MaTeMaTUYECKON UHIYKIUH. MoOHOTOHHBIE U OrpaHUYEHHbIE
1OCJIe0BaTENbHOCTA. MCTOpHsST BO3HMKHOBEHHSI MATEMATHYECKOrO aHaln3a Kak
aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH Ie€OMETpPUYECKOM
Iporpeccuy. JINHENHBIN U SKCIIOHEHIIMAIBHBIN pocT. Uucno e. @opmyiia CI0KHBIX
OpoUEeHTOB. Mcnonb3oBaHWE TMPOTPECCUM JUIsl  PELICHHsS peajbHBbIX 3a4ad
IIPUKJIAJHOIO XapakTepa.



HemnpepriBable GyHKIIMM W WX CBOWCTBA. Toukw paspbiBa. ACHUMITOTHI
rpadukoB ¢ynkuuii. CBoicTBa (YHKIMI HENPEPBHIBHBIX Ha oTpe3ke. Meron
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[TepBas u BTOpas npousBoaHble (GyHKIMU. OnpeneneHue, TeOMETPUUECKUN U
(bu3HYeCKil CMBICT TPOU3BOAHON. Y paBHEHHUE KacaTelbHOU K TpaduKy GyHKIIUU.

[IpousBoanbsie  siemeHTapHblXx  ¢GyHKuuMd.  [IpousBoaHass ~ CyMMbl,
MPOU3BEICHUS, YACTHOTO U KOMIO3ULINK (YHKITHH.

MHokecTBa U JIOTHKA

MHOX€eCTBO, OmepanMu HaJ MHOXECTBAMU M HX CBOMCTBA. Jlmarpammsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOXKECTBEHHOTO — amnmapara s
OTUCAHUsI peajbHbIX TMPOIECCOB U SBJICHUHN, MPU PEHICHUU 3a/Jad U3 JPYTrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIENCTBUE,
JI0Ka3aTEeNbCTBO, PABHOCHIIBHBIE YPABHEHMUSI.

11 KIIACC

Yucia 1 BIYMCICHUSA

HarypanbsHbie u nensie yucna. I[IpumMeHeHre NpU3HAKOB JEIMMOCTH LEIBIX
yucesn, HauOosbmui oOumi naenutens (ganee — HOJl) u HamMmeHblee oOree
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkimaa it pemeHus
3a/1a4 B LEJbIX YHCIIAX.

KommiekcHble umcia. Anredpanyeckas M TPUTOHOMETpUYECKast (OPMBI
3aMuCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHMCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oM cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCEN IS pelIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTb YPAaBHEHMM M HEPABEHCTB. PaBHOCHIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMETpU4YECKUX HEPABEHCTB.

OCHOBHBIE METOAbl PEIICHHUS] I[OKA3aTENbHBIX M  JOTrapupMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIIEHUS CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.



[Ipumenenne  ypaBHEHMH, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad W 3a/ad U3 pa3IMyHbIX oOJacTedl HaykKu M peajbHOU
KW3HU, UHTEPIPETALMS OJYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPaPUKHU

I'padpuk xommozunmu QyHkumii. ['eomerpuueckue o0pa3bl ypaBHEHHH H
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue QyHKIIUU, UX CBOMCTBA U IpaUKU.

['paduueckrie MeTOnbl pelIeHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bl PELICHHS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB QYHKUMHA Ui HCCIENOBAHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHMKAIOT IMPHU PEIICHUU 3a]ad U3 JAPYTUX yueOHBIX
IPEIMETOB U PEATBHOU KU3HU.

HayvaJyia MaTeMaTH4YeCKOI0 aHAIHU3A

[IpumeneHnre MpOM3BOHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoknenue  HauOonbllero Y HAaUMEHBILIEro  3HAYeHUM
HEeNpepbIBHON (YHKIHUU Ha OTPE3KE.

[IpumeHenne TPOU3BOMHOM JUIsI HAXOXKICHUS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (DOPMYIIOM Wi rpadUKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
sneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxIeHUs IepBOOOPa3HBIX.

Hnrerpan. I'eomerpruecknii CMBICII VHTErpaia. Brruncnenue
onpeaenéHHoro uaTerpaia no popmyne Herorona-Jleitonua.

[IpumeHeHue wHTErpanga Mg HaxXOXKJIEHHUs IUIOANed IUIOCKUX (uryp u
00BEMOB r€OMETPUYECKHUX TEN.

[Ipumepsr pemenuit muddepeHnnanbHbBIX ypaBHeHHH. Maremaruueckoe
MOJICIMPOBAaHUE pEANbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKTAHCKOM MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUUCKOTO  OOIlecTBa,  MOPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
IpoLeayp TPaxIaHCKOTO oOmecTBa (BbIOOPBI, OMPOCHI U JPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXAAHCKON HMJIEHTUYHOCTH, YBAXKECHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHUHCKOM MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKON MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JPYTHX HAyKax, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHWE JAYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOTO IMOBEJCHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJlau, PElIeHUM, pacCyKISHUH, BOCTIPUUMUYHNBOCTD
K MaTEMaTUYECKUM aCTeKTaM pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKOro BOCHIUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MATEeMAaTHYEeCKHUE 3HAHHUS B
WHTEpEcax 3/10pOBOro 1 0€30MacHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBBIO (3I0pPOBOE TUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTJIbIXa, peryJjsipHas (pu3myeckas aKTUBHOCTH), (PM3HMUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy10BOT0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NpodEeCCHOHAIIBHOM  JESITENBHOCTH, CBSI3aHHBIM €
MaTEeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oymymieit mnpodeccun W peaau3oBBIBaTh COOCTBEHHBIE JKU3HCHHBIC TUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4eCKoMy  OOpa30BaHHUIO U
caM000pa30BaHUIO Ha MPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU NPAKTUYECKUX 33/1a4 MATEMAaTUYECKOW HANIPaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLUAIBHO-9KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOTHOU U COLMAJIbHOU
Cpelibl, 0OCO3HaHUE MI00ANTBHOrO XapaKTepa YKOJIOTMUECKUX MPOoOIeM, OpueHTalUs
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWN g pelieHus 3agady B 00JacTu
OKpYXarlel Cpeapl, IUIAHUPOBAHUE IMOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUH ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTEeMaTUYECKONM HayKH Kak cdepbl UYeJOBEUYECKOW JesTEIbHOCTU, JTAloOB €€
pa3BUTHS W 3HAYMMOCTH JUIS DPa3BUTUSl LUBUJIM3ALMU, OBJIAJICHUE SI3BIKOM
MAaTE€MaTUKH W MAaT€MaTUYECKOM KYJIbTYpOM KaK CpPEJCTBOM IIO3HAHHS MUDa,
FOTOBHOCTh OCYIIECTBIIATh NPOEKTHYK) W HCCIENOBATEIbCKYI) JESATEIbHOCTh
WHJMBHUIYaJIbHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble Jlornyeckue AeicTBus:

BBUSIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUA MEXAY MOHATHUSAMHU, (POPMYJIHPOBATH
onpeeneHus] MOHIATHI, yCTaHABIMBATh CYIIECTBEHHbIM MPU3HAK KIACCHU(PUKALIUH,
OCHOBaHUS JJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPeoOpa3oBBIBATH  CYXKJICHHUS:
YTBEPAUTEbHBIE U OTPULIATENbHbBIC, EMHUYHbIC, YACTHBIEC U 00II1E, YCIOBHBIE,

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MIPOTHUBOPEUMS
B (pakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKACHHUSIX, Mpejiaratb KPpUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTENU U IPOTUBOPEUU;

JieNaTh BBIBOJABl C MCIOJB30BAHHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUEHU 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHUS U BHIBObL;

BBIOMpATh CNoco0 pelieHnus Y4eOHOW 3adaud (CpaBHMBATh HECKOJBKO
BapHAHTOB  pelUIeHMs, BbIOMpaTh HaumbojJee MOAXOMAUIMM ¢  ydé€rom
CaMOCTOATEILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBble uccienoBaTelbcKne 1eiicTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUM WHCTPYMEHT TO3HAHUS,
dopMyIupoBaTh  BOMPOCH,  (UKCHUPYIOIIHWE  MPOTUBOpEUYHE,  MPoOiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (DOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEMaTHUECKOTO O0BEKTa, SIBJICHMS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMU, SIBJICHUSMH, ITPOIIECCAMH;

CaMOCTOSATENFHO (OPMYIUPOBATH OOOOIIECHUS W BHIBOJABI IO pe3yjbTaTam
MPOBENEHHOTO  HAONIONEHMs, HUCCJIEJIOBAaHMS, OIICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIIECHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIecca, a TakKe BBIABUTATH
MIPETIOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmeii:

BBISIBJIAT JEeUIUTHI MHPOPMAIH, JaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U JJIS PEIICHUS 3aa4H;

BBIOMpATh MH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HMH(POPMAIIMIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIMIO, TPEICTaBIATh €€ B PA3TMYHBIX (opMax,
WJUTIOCTPUPOBATH Tpaduecky;

OIICHUBATh HaAEKHOCTh uHbopMaIu o CaMOCTOSITEIIbHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHBIE YHUBepPcaibHbIEe YueOHbIE 1eiCTBUA

OoOmenmne:

BOCIIPHHUMATh U (POPMYIIMPOBATH CYXJICHHS B COOTBETCTBUHU C YCIOBUSAMHU H
IEISIMU  OOITIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOIy PEIICHHS 3aadH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yIbTarT;

B XOJIc OOCYXKJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMHI,
npoOeMbl, pemaeMoi 3aJaud, BBICKA3bIBATh WJICH, HAICIICHHBIE Ha TIOWCK
pEIIeHUS, COMOCTABISATh CBOM CYXKICHUS C CYXICHHUSIMH JPYyTUX YYaCTHHUKOB
nyajora, oOHapyXUBaTh pa3lInude M CXOJICTBO IO3MIIMH, B KOPPEKTHOH (opme
(bOpMyITMpPOBaTh PAa3HOTIIACHS, CBOM BO3PAKCHUS,

MIPEJICTABIIATh PE3yJIbTAThl PEIICHUS 3a/1ayd, SKCIIEPUMEHTA, MCCIICIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3ajaad
MIPE3CHTAIIMN U OCOOCHHOCTEHN ayaUTOPHH.

PerynsiTuBHbIE YHHBeEpPCcAJbHbIE YueOHbIE JeicTBUSA



Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHH 3a7a4d, BHIOMPATH CIIOCO0 PEIIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh  HABBIKAMH  TO3HABATENBHON  pedekcud  KaKk  OCO3HAHUS
COBEPILIAEMbIX JEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy  CaMOTIPOBEPKH, CAaMOKOHTPOJIS TMpoIlecca W pe3yibTara pericHUs
MaTeMaTHUYEeCKOM 3a/1auH;

MPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaWJCHHBIX OIMHUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATA IEIN U YCIOBUSM, OOBSICHATH TPUIHHBI
JOCTIKECHUS WJIM HEIOCTUKEHUSI PE3YJIbTaTOB ACSITEIIBHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYAJTLHON
paboThl mMpU pEHIeHHH YYEOHBIX 3aja4, TMPUHUMATh 1I€Jb COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThl, pacrpeaeisiTh
BUJIbI pabOT, JOrOBapUBaThCS, OOCYXKJaTh TMPOIECC W pe3yabTaT pabdoTHI,
000011aTh MHEHHUST HECKOIBKUX JIFOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0OCyKaeHus, 0OOMEH MHEHH,
«MO3TOBbIE IITYPMbD» M HHbIE), BBINOJHATH CBOI YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHUBATH
KauyeCcTBO CBOETO BKJAJa B OOIMMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBHSI.

HPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kiacce oOydaromuics MOMYYUT CIEAYIOIIUE
PEIMETHBIE PE3yJIbTaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHAITN3a:

Yuciia ¥ BBIYUCTICHUA:

CBOOO/IHO OINEpPUPOBATH MOHATHUAMU: PaAlMOHAILHOE YHCIO, OECKOHEUYHas
nepuogudeckass JIpoOb, TPOILEHTHI, HPPAIMOHAIBHOE YHCIIO, MHOXKECTBa
palMOHANIBHBIX U AEHCTBUTEIIBHBIX YUCEI, MOAYJIb TEUCTBUTEIBLHOTO YNCIIA;

NPUMEHSITh JPOOM U TPOLEHTHI ISl PElIeHUsS MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, IPABWIIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3YJIbTaTa BbIYUCIICHUN;



CBOOOJTHO ONEPHPOBATH TOHATHEM: CTENECHb C IICJIBIM TI0Ka3aTeseM,
UCIIOJIb30BaTh MOJAXOAIIYI0 (pOpMy 3amucu AEUCTBUTEIBHBIX YUCEN JJI PEIICHUs
MPAaKTUYECKUX 33/1a4 U MPEJCTABIICHHS JaHHBIX;

CBOOO/IHO OINEpUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypabHOM
CTEIIEHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAIlMOHAIBHBIM ITOKA3aTEIIEM;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: JIOrapudM Yucha, ACCITHYHBIE U
HaTypaJibHBIC JIOTapU(PMBI;

CBOOOJTHO OTNEPHUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHTCHC, KOTAHTECHC
YHCIIOBOT'O apryMEHTa;

ONEPUPOBATh MOHATUAMM: aPKCUHYC, aPKKOCUHYC M ApKTaHT'€HC YHCJIOBOTO
apryMeHra.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHSATHUSIMU: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

NPUMEHSITh pa3IMYHbIE METOJbl PEIICHUS pallMOHAIBHBIX U JPOOHO-
pallMOHATBHBIX YPABHEHUW, NPUMEHSATh METOJ WHTECPBAIOB i1 PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW IMEepEeMEHHOMH,
MHOTOYJIEH C UeIbIMU Kod(ppulMeHTaMH, KOPHM MHOTOUYICHA, MPUMEHSTh
JICJICHHE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLICHUS 3aa4;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMU: CUCTEMa JIMHEWHBIX YpaBHEHUH,
MATpUIA, OMNPEAECIUTENIb MAaTpUlbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI,
WCIIOJIB30BATh CBOMCTBA ONpPEAEHUTENs 2 X 2 Uil BBIYKCICHUS €r0 3HAYCHHS,
[IPUMEHATh ONPEACIUTENIN JUIsl PELICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHWUI,
MOJENUPOBATh PEAIbHBIE CUTYAIIMU C TOMOILIBI CUCTEMBI JIMHEWHBIX YPABHECHH,
MCCIIEIOBaTh TMOCTPOCHHBIE MOJIEIA C TOMOIIBIO MATPUI] W ONPEACIUTEINEH,
VHTEPIPETUPOBATH MTOJTYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKECHUU;

BBITIOJTHATH MPE0OPa30BAHUS YUCIOBBIX BRIPAKEHUH, COIEPIKAIIIUX CTEIICHH C
palMOHAIBHBIM MOKA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB JUTS npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHU;

CBOOOJHO OMEPUPOBATh MOHATUAMH: HPPALMOHANIbHBIC, TOKAa3aTeIbHbIE M
Jgorapu(pmMuyeckre ypaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIbI0 PABHOCUIBHBIX
IIEPEXO0B WIH OCYILECTBJISS IPOBEPKY KOPHEW;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (HOPMYIIBI Ui MPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKCHHI;

CBOOOJTHO  OINEPUPOBATH TOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoaumble (OPMYNBI  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJICTIUPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIISTH
BBIPOKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3aJaud, MCCIEI0BaTh
MIOCTPOCHHBIE MOJIETU C MCIIOJIb30BAHUEM alllapara ajareopsbl.

DOyHKkuuu ¥ rpaguku:

CBOOOJIHO OMEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3aaHus (PYHKIUH,
B3aUMHO oOOpaTHble (QyHKIMM, Kommo3ulms GyHKOUN, rpaduk yHKIHH,
BBITNIOJIHATD 3JIEMEHTapHbIe MTpeoOpa3oBaHus rpa)uKoB QyHKIUMI;

CcBOOOJHO OINEPUPOBATH MOHITUAMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HauYeHUN (PYHKIUU, HYJTU QYyHKIUU, TPOMEKYTKUA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEpUpPOBATh TMOHATUAMM: YETHBIE M HEYETHBIE (PYHKIUH,
nepuoandecKkue (PyHKITNH, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHAMYMBI (DYHKIMHM, HAuWOOJbIIee W HAWMEHbIEe 3HA4YeHHEe (YHKIUH Ha
IPOMEXKYTKE;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: CTENEHHAA (PYHKIHUS C HATypaJbHBIM U
IEeNbIM TIOKa3aTeneM, rpaduk cTeneHHOW (QYHKIMHM C HATypalbHBIM M IEJIBIM
nokaszateneM, rpauk KOpHsS Nn-0il CTEeNeHHW Kak (PyHKIHUU OOpaTHOM CTENEHU ¢
HATypaJbHBIM MOKa3aTeJIeM;

OMepUpoOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTU4HAs W JPOOHO-TMHEHHas
(GYHKITMH, BRITIOTHATH dJIEMEHTAPHOE HCCIIEIOBAHUE U TIOCTPOCHHUE UX TPapUKOB;

cBOOOZHO OMNEpHUpOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
dbyHKIIMKA, UX CBOMCTBA M rpadUKH, HCIOIL30BATh MX TpadUKH AJs PEIICHUS
YpaBHCHUM;

cBOOOJHO OMEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpejeNieHue TPUTOHOMETPUIECKHUX (DYHKIIMI YUCIOBOTO apryMEHTa;

UCIONb30BaTh rpaduku (QYHKUMH Ui  HMCCIEAOBAHUA IMPOLECCOB U
3aBUCUMOCTEH MpU PEHICHUH 3a/lay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BRIpAXaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BEIIMIYMHAMH,

Hauajia MaTeMaTH4eCKOr0 aHAJIN3A:

CBOOOZIHO ONEpUpOBaTh MOHATUSAMM: apuUPMEeTHUeCKas U TeOMETpUYecKas
nporpeccusi, 0eCKOHEYHO yOBbIBaroIIasi reoMeTpruueckasl mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyIIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHUs] PEAbHBIX 3a7a4 TPUKIAJTHOTO
XapakTepa;



cBOOOIHO OTIEpUPOBATH MOHATHIMHU: MOCIEI0BATEIILHOCTD, CIIOCOOBI 3aJaHUS
IIOCJIEI0OBATENILHOCTEN, MOHOTOHHBIE M OIPaHUYEHHBIE II0CJIEIOBATEIBHOCTH,
NIOHUMATh OCHOBBI 3apOXKJICHUS MAaTeMaTHYECKOrO0 aHajlu3a Kak aHalau3a
OCCKOHEUYHO MAJIBIX;

CBOOOZHO OINEpPUPOBaTh TOHATUSAMU: HENPEPBIBHbIE (PYHKIUH, TOYKU
paspsiBa rpaduka GyHKIINHA, ACUMITOTHI rpaduka QyHKIUY;

CBOOOJHO OIEepUpOBaTh MOHSATHEM: (YHKIMS, HEMpepbhiBHAs Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKUUN SISl peLIEHUs 3a/1ay;

CcBOOOZHO OMNEpUPOBaTh TOHATUSAMU: TIEpBasi M BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTenbHas K TpaduKky QyHKIUY;

BBIYUCIIATh MMPOU3BOJIHBIE CYMMBI, POU3BEICHUS, YaCTHOTO W KOMITO3UIINHU
IBYX (PYHKIMH, 3HATh IPOU3BOAHBIC ATIEMEHTAPHBIX (PYHKINN;

UCTIOJb30BaTh T€OMETPUYECKH W (PU3UYECKHI CMBICT TMPOU3BOIHOM IS
peleHus 3a1ay.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHATHUSIMU:  MHOXECTBO, ONEpaldd  HaJ
MHOECTBaMU;

UCII0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyisl ONIMCAHMS PEeaIbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]]a4 U3 APYTHX YUeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHATHUSIMH: OINpEICICHHE, TeopemMa, YpaBHEHHUE-
CJIE/ICTBHE, CBOMCTBO MATEMATHYECKOIO0 0OBEKTA, JOKA3aTEIbCTBO, PABHOCUJIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kJjacce oOyyaromuiics TOJYYHUT CiEAyIOIINe
IpEeIMETHBIE PE3YyJIbTaThl MO OTAEJIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajla MaTEMaTUYECKOIO aHATTU3»:

Yuciia ¥ BIYMCICHUSA:

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: HATypalbHOE U 1EJI0€ YHCIIO,
MHO>ECTBA HATypaJbHBbIX M LEJbIX YUCEN, MCIOIb30BaTh MPHU3HAKU JIEIMMOCTH
uensix yucen, HOJ[ u HOK nHarypaibHbIX yncen sl penieHus 3aaa4d, TpUMEHSITh
anroput™m EBxinaa;

CBOOOJHO OIEpPUPOBATH TMOHATHEM OCTaTKa IO MOJYJII0, 3aluChIBaTh
HaTypaJIbHBIE YHCJIA B PA3ITUYHBIX [MO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH TMOHATUSAMHU: KOMILJIEKCHOE YHUCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCeJl, MPEICTABIATh KOMIUIEKCHBIE 4YHCa B ajredpanyeckol u
TPUTOHOMETPUUYECKON (hOpMe, BBIMOIHATH apu(PMETHUECKUE OmNepaluyd ¢ HUMHU U
n300pakaTh Ha KOOPJIUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOJHO ONEpUpPOBATh MOHATHUAMU: HUpPpAIMOHAIbHBIC, MOKa3aTeIbHbIE H
jaorapu(MHUYECKUE HEPaBEHCTBA, HAXOAUTb UX PEUICHUS C  IOMOIIBIO
PAaBHOCHJIBHBIX ITEPEXO/IOB;

OCYLIECTBJIATh OTOOpP KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUYECKOTO
YPaBHEHHS;

CBOOOZIHO ONEpUPOBATh TOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO,
OPUMEHSATh  HeoOXoaumble  (HOpMyNbl  Afii  pElIeHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPHUYECKNX HEPABEHCTB;

CcBOOOHO ONEPHPOBATh MOHATUSIMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW palMOHAIbHBIX, UPPALIMOHAJIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

pemarb palOHaJbHEIE, MppanyoOHaJIbHBIE, IIOKA3aTEIIbHBIE,
JgorapuMUyecKue U TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTBA,
COZIepIKalllie MOJIYJIM U TapaMeTphl;

OPUMEHSATH TpaduuecKre METObI A1 PEIICHHs] YPAaBHEHUN U HEPAaBEHCTB, a
TaKKe 3a/1a4 ¢ [TapaMeTpaMH;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIK€ ainreOpbl, COCTaBIIATH
BBIDQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBbI IO YCIOBHIO 3a/1ayH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIETU C MCHOJIb30BAHUEM ammapara aireopsl,
WHTEPIIPETUPOBATD IOJyYEHHBIN pPE3yIbTaT.

DOyHKUMH U Tpapuku:

CTpPOUTh TpadUKu KOMMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOrO
UCCJIEIOBAaHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe O00pa3bl ypaBHEHHH U  HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATUSMU: TpadUKH TPUTOHOMETPUUYECKUX
dynxumi;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHHMS W HCCIEIOBAHUS pealTbHbBIX
IIPOLIECCOB.

Hauvana MmaTeMaTH4ecKoro anajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl HCCIIEJOBaHUSA (PYHKUIMHA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAUMEHbIIEe 3HaUeHUs! (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

WCIIOb30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWJIyYIIErO PELICHHS B
IPUKIAIHBIX, B TOM 4YHCJIE COLUHAIBHO-DKOHOMMYECKHX, 3ajadax, I
onpeseNieHUus] CKOPOCTHM M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu

rpaguKkoM;



CBOOOJHO OMEPHPOBATH TMOHATHUSMHU: TIEPBOOOpa3Has, OMPEACIEHHBIN
WHTErpaj, HAaXOJWTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIUNA M BBIYUCIATH
uHTerpan no popmysne Herotona-JIeitonuna;

HaXOJUTh TUIOIIAIU IIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJCIMPOBAHUM HA IPUMEPE
coctaByieHus U depeHITUaATbHBIX YPAaBHEHHI;

pemaTth NpUKIAgHBIE 3aadyd, B TOM YHCIE COLHAIbHO-3KOHOMUYECKOIO U
(Gu3HUECKOro Xxapakrepa, CpeICTBaMH MaTeMaTHUYECKOr0 aHaIU3a.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KUIACC

KoauuyecTBo 4acos

Ne ni/m HaumeHoBaHue pa3aesioB U TeM IPOrPaMMBbI Beero KoHTpoJibHbIE IpakTHyecKue
padoTbI padoThI
MHOXECTBO AEUCTBUTENBHBIX YUCEI. MHOIOUJICHBI.
1 PaunonaneHbie ypaBHeHUs U HepaBeHCTBa. CUCTEMBbI 24 1
JIMHENHBIX YPaBHEHUN
) Oynkiun 1 rpapuku. CreneHHas GyHKIMS C LEeTbIM 12 1
HoKa3aTeseM
3 Apudmernueckuii KOpeHb N-0i CTENEHH. 15 1
HppannoHanbHble ypaBHEHUS
4 [TokazatenbHas ¢pyHkuus. [lokazareabHbie YpaBHEHHS 10 1
5 Jlorapudmuueckast pynkuusi. Jlorapupmudeckne 13 |
YPaBHEHUS
6 TpuronomeTpruyeckrie BIPAKEHUS U YPaBHEHUS 22 1
7 ITocnenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepsiBabie ¢pynkimu. [Iponssoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AITNS 3HAHUIA 5 2
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 10 0




11 KJIACC

KoaundecTBO 4acoB

Ne ni/m HaumeHoBaHue pa3neoB U TeM NPOrpPaMMbl Beero KoHTpoIbHBIE IpakTH4ecKue
padoThl padoThbI
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOTHON 22 1
2 [TepBooOpasHas u uHTErpal 12 1
3 ['paduiku TpuroHOMETpHUECKUX (PYHKITUH. 14 |
TpuronomeTprudeckue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTeNbHbBIE U JIOTapU(PMUIECKHE 24 |
HEPaBEHCTBA
Kommnekchsie uncia 10 1
6 Harypainbnsle u niensie yucna 10 1
7 Cucrembl paliMOHaIbHBIX, UPPALMOHAIBHBIX 12 |
MOKa3aTEeNbHBIX U JOoTapu(PMUUECKUX YpaBHEHUI
3agauu ¢ mapaMeTpamu 16
9 [ToBTOpenue, 06o0IIeHNEe, CHCTEMAaTH3aIUs 3HAHUMA 16 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmmuecTBo yacos
Ne ni/m Tema ypoka KonTtposbHbie IIpakTu4yeckue
Bcero
padoThI padoTbI
1 [[MHOkecTBO, onepaiy HajJ MHOXKECTBAMH M UX CBOMCTBA 1
2 Juarpammsl Oiinepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmnapara JiJis |
pelieHus 3aaay
4 Panmonanbsubie yncia. OObIKHOBEHHBIE U JECSITUYHBIE TPOOH, |
MPOLIEHTHI, OECKOHEYHbIE IEPUOANYECKUE TPOOH
5 Panmonanehbie uncna. OOBIKHOBEHHBIE U IECITHYHBIE TPOOH, |
MPOLEHTHI, OECKOHEUHbIE IEPUOANUECKUE TPOOH
6 [Ipumenenue npoOeil ¥ MPOLIEHTOB ISl PELICHUS 1
NPUKIAAHBIX 33/1a4
7 [Tpumenenue apobeii v MPOLEHTOB ISl PEIICHHUs |
NPUKIAAHBIX 33]1a4
g HelicTBurenpHble uncia. PaninoHanbHble M MppaluOHAIbHbBIE |
yucna
9 Apudmerrueckue onepanuu ¢ 1eHCTBUTEITLHBIMU YUCIIAMH 1
10 Moynb AEHCTBUTENBHOTO YHCIIA U €70 CBOMCTBA 1
1 [IpubnuxEHHbIC BRIYUCIICHUS, TIPABUIIa OKPYTIICHUS, 1
MPUKUKA U OLIEHKA Pe3yJIbTaTa BIYUCICHUI
12 OcCHOBHBIE METOJIbI PEIICHUS LENbIX U JPOOHO- 1
palMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB
13 OcCHOBHBIE METOIbI PEIIECHUS LENbIX U JPOOHO- 1




palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

OCHOBHBIE METOJbI pCHICHUSA LCIIbIX U ,Z[pO6H0-

14 palMOHAIbHBIX YPABHECHUN U HEPABCHCTB

15 MHorouneHs! 0T OTHOM EPEMEHHON. [eeHne MHOrowIeHa
Ha MHOTOWIEH ¢ ocTatkoM. Teopema besy

16 MHorousens! ¢ 1enbMu koddduuuentamu. Teopema Buera

17 Pewienne cucreM JIMHEHHBIX YPaBHEHUN

18 Pewienne cucreM JIMHEHHBIX YPaBHEHUU
Marpuiia cucTeMbI JTUHEUHBIX ypaBHEHUH. Onpenenurenb

19 MaTpHLbl 2X2, ero reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

20 Onpenenurens MaTPULBI 2X2, €ro T€OMETPUYECKUN CMBICIT U
CBOICTBa; BBIYMCIIEHUE €TI0 3HAYCHUS

)1 [Ipumenenue onpenenurens A1 PELIEHUS] CUCTEMBI
JIMHENHBIX YpaBHEHUHN

” Pemenue npukinaaHbIX 3a1a4 ¢ MOMOILBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

” Penienne npukianHbIX 3a1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEHHBIX YPaBHEHUN

24 KoHnTtposbHas padota: "PanmoHaibHbIe ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI JINHEWHBIX YPAaBHEHHUN"

)5 OynK1us, criocoObl 3a1anus GyHKIMU. B3anMHO 0OpaTHbBIE
byuxun. Komnosunus GyHkuuit

%6 I'padux dpyHkumu. DnemMeHTapHbIe MPeodpa3oBaHUs
rpaduKoB QyHKIUI

7 OO6nacTp onpeneneHnss 1 MHOXKECTBO 3HaUCHUH (YHKLNU.

Hynu @ynkiun. [IpoMexxyTKH 3HaK OCTOSTHCTBA




Yérnbie u Heu€THBIe QyHKIMHU. [lepuoanueckue GyHKIUH.

28
[TpoMexyTKH MOHOTOHHOCTU (DYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI QyHKIH. Hanbomnbiee u
HauMEHbIlIee 3HaYeHNe (PYHKIIMH Ha TPOMEKYTKE

30 Jlunelinas, kBaapaTuyHas v IpOOHO-JIMHEHHAS (YHKIIUA

31 DIeMEHTapHOE UCCIIEIOBAHNE U MTOCTPOCHUE rpaKOB ITHX
byHKUIMMA

1 DneMEeHTapHOe UCCIIEeIOBAaHUE U MIOCTPOCHHE TPaPUKOB ITUX
byHKUIMMA

33 Crenens c 1enbiM nokasareneM. bunom HeroTona

34 CreneHb ¢ LeTbIM IToKa3aTeneM. buaom Herotona

35 CrenenHas GyHKIMS C HATYPATHHBIM H IIEJIBIM TTOKA3aTEIIEM.
E€ cBoiicTBa u rpaduk

36 Konrponsnas pabdora: "Crenennas ¢pynkuus. EE cBoiicTa u
rpa¢pux"”

37 Apudmernueckuii KOpeHb HaTYpabHON CTETIEHH U €ro
CBOMCTBA

18 ApudmeTrueckuii KOpeHb HATYPaJbHON CTENIEHU U €TI0
CBOMCTBA

19 [TpeoOpa3oBaHus YUCIOBBIX BhIPAXKEHHM, COAEPIKALIUX
CTENIEHU U KOPHHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAXKEHUM, COACPIKAIIIX
CTENIEHU U KOPHHU

A1 [IpeobpazoBaHusi YUCIOBBIX BBIPAKEHUMN, COACPIKAIIIX
CTENEHU U KOPHU

4 Uppatnmonansubie ypaBHeHHU. OCHOBHBIE METO/IbI PEIICHUS

UPPALMOHATIBHBIX YPaBHEHUN




WppaunonansHele ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS

43 UPPALMOHATIBHBIX YPaBHEHUN !

44 HppauroHaneHble ypaBHEHUS. OCHOBHBIE METO/IbI PELLIECHUS |
UPPALMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE IEPEXOBI B PENIEHUU UPPALUOHATBHBIX |
ypaBHEHUH

46 PaBHOCUIIBHBIE TIEPEXO/Ib] B PEIIEHUN UPPALIMOHATIBHBIX 1
ypaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/Ib] B PEIIEHUN UPPALMOHATIBHBIX 1
yYpaBHEHUU

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUN UPPALIMOHATIBHBIX |
ypaBHEHUH

49 CaoticTBa u rpaduK KOpPHs N-0i CTENEHU KaK (yHKIUH |
00paTHOM CTENeHU ¢ HATypaJIbHbIM MOKa3aTeaeM

50 CaolicTBa U rpauK KOPHS N-Oi CTENEHU KaK (QyHKIMU )
00paTHOM CTENeHU ¢ HAaTypaJIbHbIM MOKa3aTeIeM

51 KonTtponbHas pabota: "CBoiicTBa U rpaduk KOpHS n-oit |
crenenu. MppanmonansHele ypaBHeHNS"

52 Crenensb ¢ palMoHaIbHBIM [TOKA3aTENEM U €€ CBOICTBA 1

53 Ctenensp ¢ pallMOHAILHBIM TTOKa3aTesieM U €€ CBOMCTBA 1

54 Crenenp ¢ pallMOHAIBHBIM MTOKA3aTeNieM U €€ CBOMCTBA 1

55 [TokazarenbHast pyHKIMS, €€ CBOMCTBA U rpaduK 1

56 Hcnonp3oBanue rpaduka GyHKIUM U pellieHUs ypaBHEHUN 1

57 Hcnons3oBanue rpaduka GyHKINU Ui pelIeHUs] ypaBHEHU N 1

58 [TokxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PEILICHUS |
MOKAa3aTeJIbHbIX YPAaBHEHH

59 [TokazarenbHble ypaBHEeHHs. OCHOBHBIE METO/IbI PEIICHUS 1




IIOKA3aTEJIbHBIX YPAaBHEHUM

ITokazaTenbHbIC YpaBHCHHUAL. OCHOBHEBIE MCTObI pCIICHUSA

60 MOKa3aTeNIbHBIX YPAaBHEHUN 1

61 KonTponbHas paborta: "[lokazarenbHas GyHKIMSL. )
[loka3aTenbHble ypaBHEHUA"

62 Jlorapudwm uuncna. CoricTBa Jorapupma 1

63 Jlorapudwm uucia. CoiicTBa norapupma 1

64 Jlorapudwm uucna. CoiicTBa norapupma 1

65 JlecsaTuuHble U HATypaJbHbIE JIOTapU(PMBI 1

66 JecsaTnyHbIe U HATYpaAJIbHBIC JOTAPU(PMBI 1

67 [IpeobpazoBanne BeIpa)KEHUH, COEPKAIUX JTOTapUPMBI 1

68 [IpeoOpazoBanue BhIpaKEHUH, COAEPIKAIIUX JTOTapr(HMbI 1

69 [IpeoOpa3zoBanue BhIpaKEHUN, COACPIKAIITUX JIOTaprU (MBI 1

70 Jlorapudmuueckas pyHkuus, e€ cBoiicTBa u rpapuk 1

71 Jlorapudmuyeckast GyHKIuS, €€ CBOWCTBA U rpaduK 1

72 Hcnonb3oBanue rpaduka QyHKIUU T pEIICHUs YPaBHEHUN 1

73 Hcnonp3oBanue rpaduka GyHKIUN IS peIIeHUsT YpaBHEHUN 1

74 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOIbI PEUICHUS |
norapu(pMUUECKUX YpaBHEHUM

75 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(pMUUECKUX ypaBHEHUI

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS 1
jorapu(pMUUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TTEpEXObl B PEILICHUH JIOTapU(PMUIECKIX |
YpaBHEHUU

78 PaBHOCHITbHBIE TIEPEXOIBI B PEUICHUH JOTapU(PMUUECKUX 1




ypaBHEHUH

Kontponbhas pabora: "Jlorapudmudeckast GyHKIHS.

79 ] !
Jlorapudmuyeckue ypaBHEHHUsI
80 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHUCIOBOIO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHI'€HC U KOTAaHT€HC YHUCIOBOIO apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC W apKTaHI€HC YHUCIIOBOTO apryMeHTa 1
84 Tpuronomerpuyeckasi OKpyHOCTb, OIIpEe/IeTICHUE |
TPUTOHOMETPUYECKHUX (PYHKIMH YUCIOBOrO apryMeHTa
85 Tpuronomerpudeckasi OKpyHOCTb, OIIpEe/IeTICHUE |
TPUTOHOMETPUYECKHX (DYHKIMH YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETpPUUECKHE (HOPMYJIBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYJIBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIbI 1
89 OcHOBHBIE TPUTOHOMETpPUIECKUE (HOPMYJIBI 1
90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUN 1
91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
92 [Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAXKEHUN 1
93 [Ipeo6pa3oBaHne TPUrOHOMETPUUECKUX BBIPAKEHHUN 1
94 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1
95 Pemenne TpuroHOMeTpUUECKUX YpaBHEHUN 1
96 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1
97 PemieHne TpUroHOMETPUYECKUX YPaBHEHUM 1
98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUI 1
99 PelieHre TpUroHOMETPUYECKUX YPaBHEHUIN 1




100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

101 KonrponbHas pabdora: "Tpuronomerpuyeckie BoIpaXKeHus U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS I
nocienoBaresbHOCTe. MeTo MaTeMaTuYecKol NHITKIUU

103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE MOCIEI0BATEILHOCTH. )
Hcrtopus anannza 0€CKOHEYHO MasbIX

104 Apudmernueckas nporpeccust 1

105 ['eomeTpuyeckas nporpeccus 1

106 beckoneuHo yObIBaroliasi reoMeTpuuecKasi IporpeccHs 1

107 CyMMma 0ecKOHEUHO yOBIBAOIIECH reOMETPUUECKOM |
POrpeccuu

108 JIuHenHbI 1 SKCIIOHEHIMaIbHBIN pocT. Yucno e. Popmyna |
CJIOXHBIX IPOLIEHTOB

109 JIvHEeWHBIN 1 SKCIOHEHIUANIBHBIN pocT. Hucno e. Dopmyna |
CJIOXHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu Ui peleHNs peaabHbIX 3a1a4 1
IPUKJIAJHOTO XapakTepa

111 KonTtponbnas paborta: "[locnenoBarensHocTy U mporpeccuu” 1

112 HenpepoiBHBIEC GYHKINU U UX CBOIMCTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI TpapUKOB (PyHKITHIA 1

114 CBoiicTBa ()yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CpolicTBa (DyHKIUI HENPEPHIBHBIX HA OTPE3KE 1

116 Meroa MHTEPBAJIOB IS PELICHUs HEPABEHCTB 1

117 Meroxa MHTEPBAJIOB [UIs PELICHUS HEPABEHCTB 1

1

118

MGTOI[ HHTCPBAJIOB JJIsI pCHICHHA HCPABCHCTB




[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIHIA U1 peLIeHUs

119 1
3a1a4
120 [TprMeHeHre CBOMCTB HEMPEPHIBHBIX (HYHKIUH AJIs peIIeHUs 1
3a1a4
121 [TepBas u BTOpas mpou3BOAHBIC (DYHKITMH 1
122 Onpenenenue, reOMETpPUYECKUNA CMBICI TPOU3BOJHON 1
123 Onpenenenue, GU3NIECKUN CMBICI TPOU3BOIHON 1
124 VYpaBHeHHEe KacaTelbHOU K rpaduKy QyHKIHH 1
125 VYpaBHeHuUe KacaTelbHON K rpaduKy QyHKITIH 1
126 [Tpou3BogHbIE AIEMEHTAPHBIX (PYHKINH 1
127 [Ipou3BoaHbIC AIIeMEHTAPHBIX (DYHKIHIA 1
128 [IpousBoHas CyMMBbl, IPOU3BEACHMS, YACTHOTO U 1
KOMIO3UINH (PYHKITHIA
129 [TpousBogHast CyMMBI, IPOU3BEACHHUS, YACTHOTO U |
KOMIO3UINH (PYHKITHIHA
130 [TponsBogHast CyMMBI, IPOU3BEACHHUS, YACTHOTO U |
KOMTIO3UITNH ()YHKITHIA
131 Konrponsnas padora: "IIpousBognas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTHU3alIUs 3HAHUIA: 1
"VpaBHenus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTHU3allUs 3HAHUIA: 1
"OyHkuun"
134 Hrorosast kKoHTpoIbHAs paboTa 1 1
135 Hroroas koHTposbHas pabota 1 1
136 [ToBTOpEeHnue, 06001IeHNe, CUCTEeMATHU3alIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 10




11 KJIACC

KoaudecTBO 4acoB

Ne ni/m Tema ypoka B KouTtpoabHbie IIpakTu4yeckue
cero padoThI padoThI

1 [TpumeHeHre TPOU3BOIHON K UCCIIEAOBAHHIO (PYHKIUI HA 1
MOHOTOHHOCTB U 9KCTPEMYMBI

) [TpumeHeHne TPOU3BOIHON K UCCIIEAOBAHHIO (PYHKIUI Ha 1
MOHOTOHHOCTB U 9KCTPEMYMBI

3 ITpuMeHeHre TPOU3BOIHON K UCCIIE0BAaHUIO (PYHKLMI Ha |
MOHOTOHHOCTB U 9KCTPEMYMBI

4 [TpuMeHeHre TPOU3BOIHON K UCCIIE0BAHHUIO (PYHKLMI Ha |
MOHOTOHHOCTB U 3KCTPEMYMBI

5 [IpumeHeHre Mpon3BOIHON K MCCIEI0BaHUIO (PyHKIINI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI

6 [IpumeHeHre Mpon3BOIHON K MCCIEI0BaHUIO (PyHKIINI Ha 1
MOHOTOHHOCTB U 9KCTPEMYMBI

7 Haxoxnenne HauOobIIero 1 HAMMEHbBILEro 3HaUeHHS |
HENpepbIBHON (PYHKIUU Ha OTpE3Ke

g Haxoxnenne HauOobIIero 1 HAMMEHbBILEro 3HaUeHHS |
HENpepbIBHON (YHKIIHUU Ha OTpe3Ke

9 Haxoxnenrue HauboIbIIero 1 HAUMEHBILIETO 3HAUEHUS |
HENpepbIBHON (YHKINU Ha OTpE3Ke

10 Haxoxnenrue HauboIbIIero 1 HAUMEHBILIETO 3HAUEHUS |
HENpepbIBHON (PYHKIIUU Ha OTPE3Ke

1 Haxoxnenne HauOobIIero 1 HAaMMEHbBILEro 3HAUCHHS 1

HENpepbIBHON (PYHKIIUU Ha OTPE3Ke




HaXO)KIIeHI/IG HAuOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYEHUS

12 HENpepbIBHON (YHKIIMU Ha OTpE3Ke

13 IIpyMmeHeHne MPOU3BOIHON ISl HAXOKIACHHS HAWITYy4lIETO
pelIeHns B IPUKJIAIHBIX 3a1a4ax

14 IIpuMmeHeHne MPOU3BOIHON ISl HAXOKIACHHS HAWITYyYlIETO
pellIeHus B MPUKIAIHbIX 3a/1a4ax

15 [IpuMeHeHne POU3BOIHOM AJIs ONIPENEICHUS CKOPOCTH U
YCKOpEHUS Ipoliecca, 3aaHHOT0 (opMyIIoi 1in rpadukoM

16 [IpuMeHeHne MPOU3BOIHOM AJIs OIIPENEIICHUS CKOPOCTH U
YCKOpEHHs Mpolecca, 3aaHHoro (hopMyoi Win rpapuKoM

17 Kommnosumus dhyHkiui

18 Kommozurus yHkmit

19 Kommnozumus Qyskimit

20 I'eomeTpuueckue oOpa3bl ypaBHEHHH Ha KOOPIUHATHON
IJIOCKOCTH

71 I'eomeTpuueckue oOpa3bl ypaBHEHHH HAa KOOPIUHATHON
IUIOCKOCTH

” Kontponbnas padota: "MccienoBanue GpyHKIHI C
MOMOILIbIO TPOU3BOAHON"

23 [TepBooOpasHasi, OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX

24 [TepBoobOpa3nble snemenTapHbIX GyHKUuM. [IpaBuna
HaXO0XJIEHUs IepBOOOPa3HbIX

75 [TepBooOpasHbie aneMeHTapHbIX QyHKIMiA. [IpaBuna
HaXO0XJIEHUs IepBOOOPa3HbIX

26 WNurerpai. I'eoMeTpuyeckuii CMbICI HHTETpaa

7 Brruucnenue onpenenéHHoro HHTerpaia no ¢popmyse

Herorona-Jleiiounia




Brruncnenue onpeneiaéHHOro HHTErpaa mno Gpopmye

28 Hrrorona-JleiiOnumna !

29 [TpuMeHeHue uHTErpana i HaXoKIACHUs IUIoIaaeH 1
IUIOCKUX (QUTyp

30 [TpumeHeHue uHTErpana Juig HaX0XXJeHUs 00bEMOB 1
Tre€OMETPUYECKUX TET

31 [Tpumeps! pemennii muddepeHaTbHbBIX YpaBHEHUH 1

32 [Tpumeps! perenuit tuddepeHanTbHbIX YpaBHEHUH 1

1 MareMaTHueckoe MOJICIMPOBAHUE PEANIbHBIX ITPOLIECCOB C 1
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

34 Kontponbnas pabdota: "[leppoobpa3nast u uarerpan"” 1

35 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U rpadpuku 1

36 Tpuronomerpuyeckue GyHKIUU, UX CBOMCTBA U rpadUKU 1

37 Tpuronomerpuueckue GyHKIMU, UX CBOWCTBA U rpauKu 1

38 Tpuronomerpuueckue (yHKIMH, KX CBOWCTBA U rpaduKH 1

39 Tpuronomerpuyeckue GyHKIUHU, KX CBOMCTBA U rpaduku 1

40 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
IIOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH

A1 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C 1
IIOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH

4 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C 1
MIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

13 OT060p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHUH C |
IIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1




46 PelmeHue TpUroHOMETpUYECKUX HEPABEHCTB 1
47 Pemennie TpUroHoMeTpUYECKUX HEPABEHCTB 1
43 Kontponbnas padota: "I'padhuku TpUrOHOMETPUYECKHUX |
¢bynkuuil. Tpuronomerpuueckue HepaBeHCTBA"
49 OCHOBHBIE METO/BI PELLICHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEILICHUS OKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PELICHUS I0Ka3aTEIbHbIX HEPABEHCTB 1
52 OcCHOBHBIE METO/bI PEILIEHUS TOKA3aTEJIbHbIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pEIICHHS JIOTapU(MUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METOBI PEIICHUS JTOrapu(MUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI PEIICHUS JIOTApU(PMUIESCKUX HEPABECHCTB 1
56 OcHOBHBIE METObI PELIEHUS Jorapu(PMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/bI PEILICHUS] UPPALIMOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELLICHUS UPPALUOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/BI PEIICHUS UPPALMOHATIbHBIX HEPABEHCTB 1
60 OcCHOBHBIE METObI PEILICHUS] UPPALMOHATILHBIX HEPABEHCTB 1
61 I'padmyeckue METOIBI peIICHUsT UPPATMOHATEHBIX 1
ypaBHEHUN
6 I'padmyeckue METOIBI PEIICHUST UPPAITMOHATEHBIX 1
YpaBHEHUI
63 I'padmyeckue METOBI pelIeHuUs TOKA3aTeNbHBIX YPaBHEHHIM 1
64 I'paduaeckue MeToabl pEIICHHS TTOKA3aTEIbHBIX HEPABEHCTB 1
65 ['paduueckue MeToabl pemieHus JorapupMUIECKUX ]
ypaBHEHUH
66 I'padmueckue MeTObI pelIeHus JorapupMUIECcKux ]

HEPaBEHCTB




I'paduueckue MeTOIBI pelieHus JTorapupMHUIECKUX

67
HEPABEHCTB

68 I'padmyeckue METObI pelIeHus MOKa3aTeIbHbIX U
norapuMUUECKUX ypaBHEHUN

69 I'padmyeckue METObI pelIeHus MOKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHUN

70 I'padnueckue METObI pelIeHUs TOKA3aTENbHbIX U
norapu(MHUIECKIX HEPABCHCTB

71 I'padmueckue METObI pelIeHUs TOKA3aTENbHbIX U
norapupMHIECKUX HEPABEHCTB

7 Kontponbnas pabora: "MppannroHanbHble, MOKa3aTeabHbIEC U
norapudmmuyeckrue HepaBeHCTBA"

7 KommuiekcHsle yncna. Anrebpanueckast u
TPUrOHOMETpHUUYECcKas POPMbI 3aIMCH KOMIUIEKCHOTO YHCIIa

74 KommiekcHbie uncia. Anredpandeckas u
TPUTrOHOMETpHUYECcKas POPMbI 3aMMCH KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue onepanny ¢ KOMIUIEKCHBIMHA YACTIaMU

76 ApudmMeTndeckre onepannuy ¢ KOMIUIGKCHBIMU YHCIIAMU

77 N300pakeHre KOMIUIEKCHBIX YMCe Ha KOOPAWHATHOM
IJIOCKOCTH

73 N300paxeHre KOMIJIEKCHBIX YHCeT Ha KOOPIAUHATHON
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-0i CTeNeHN U3 KOMILUIEKCHOTO
qucia

20 ®opmyna Myaspa. KopHu n-oii cTeneHH U3 KOMIIJIEKCHOTO
qucia

81 [IpruMeHeHrne KOMIUTEKCHBIX YUCEI I PELLECHUS




(I)I/ISI/I‘-IGCKI/IX U rCOMCTPUUYCCKHUX 3a1a4

82 KonTponbhas pabora: "KommnekcHsie yncna' 1

83 HarypanbHble u 1ienbie yncna 1

84 HarypanbHble u nenbie yncna 1

85 IIpuMeHeHne IPU3HAKOB JEIUMOCTH LIEJIBIX YUCET 1

86 IIpuMeHeHnEe MPU3HAKOB JEIUMOCTH LIEJIBIX YHCEI 1

%7 [Ipumenenre npu3HakoB aeauMocTH 1enbix ynucen: HOJ u |
HOK

28 [Ipumenenue npuszHakoB aeaumocTy 1enbix uncen: HO u 1
HOK

29 [IpuMeHeHre PU3HAKOB JAEIMMOCTH LIEJIbIX YHUCEN: OCTaTKH 1
10 MOAYJIIO

90 IIpyMeHeHne MPU3HAKOB AEIMMOCTH LIEJIBIX YUCEN: OCTATKH |
10 MOAYJIIO

01 [IpuMeHeHne MPU3HAKOB JEIUMOCTH LIEJIBIX YHCEN: |
anroput™ EBKIMza Ui peleHus 3a1a4 B LEIbIX YACIax

92 Kontponbnas padota: "Teopus uensix uncen" 1

93 Cucrema u COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE 1
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

94 Cucrema u COBOKYITHOCTh ypaBHEHUI. PaBHOCHIIbHBIE 1
CUCTEMBI U CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METOZBI PELIEHUSI CUCTEM U COBOKYITHOCTEH |
palOHAIbHBIX YPaBHEHUM

96 OCHOBHBIE METOZBI PELIEHUSI CUCTEM U COBOKYITHOCTEH |
UppalMOHATIBHBIX YpaBHEHUI

97 OCHOBHBIE METO/BI PEILIEHUS] CUCTEM U COBOKYITHOCTEN 1

MTOKAa3aTeJIbHBIX YPaBHEHUI




OcHoBHBIC MCTOJbI PCIICHUSA CUCTEM U COBOKynHOCTGﬁ

78 IIOKAa3aTeNbHbIX YPAaBHEHUN !
99 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH 1
JOrapu(pMHUECKUX ypaBHEHUN
100 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMUUECKUX ypaBHEHUN
[IpuMeHeHre cUCTeM K pPEeLICHUIO MaTeEMaTUYECKUX 3a1ad U
101 3aJa4 U3 pa3IM4HbIX 00JacTell HAyKU U peasibHOM JKU3HU, 1
MHTEPIIpEeTaLNs MTOJYyYEHHBIX PE3yJIbTaTOB
IIpuMeHeHne CUCTEM K PELIEHUIO MaTEMAaTUYECKUX 3a7a4 U
102 3aJa4 U3 pa3IM4HbIX 00J1acTel HAYKU U peasibHOM JKU3HH, 1
MHTEPIIPETALNA [T0JIyYEHHBIX PE3YJIbTaTOB
[IpuMeHeHrnEe HEPABEHCTB K PELIEHUI0 MaTEMaTHUECKUX
103 3aj1a4 M 3a/1a4 U3 pa3InIHbIX 001acTeil HAYKU U peaabHON 1
KU3HU, UHTEPIPETALUs NIOJyUYEHHBIX PE3YJIbTaTOB
KonTtponbhas padota: "CrucTteMbl pariiOHaIbHBIX,
104 UpPpaIMOHATIBHBIX MTOKA3aTEIbHBIX U JOTapH(PpMHUUECKIX 1
ypaBHeHU"
105 ParnmonanbsHbIe ypaBHEHUS € MTapaMeTpamu 1
106 PanmonaneHbple HEpaBEHCTBA C MapaMeTpaMu 1
107 PannoHanpHbIE CUCTEMBI € ITapaMeTpamMu 1
108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA € MTapaMeTpaMu 1
109 HppanuoHanbHble CUCTEMBI C TapaMeTpaMK 1
110 IToka3zaTenbHbIE YpaBHEHHUs, HEPABEHCTBA C IapAMETPAMHU 1
111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMHU 1

112

Jlorapudgmuueckue ypaBHEHUs, HEPABEHCTBA C
napameTpamu




113

Jlorapugmuyeckue CUCTEMBI C TapaMeTpamMH

114

TpuroHomeTpudeckue ypaBHEeHHs ¢ TapaMeTpamMu

115

TpuroHoMeTpuveckre HEpaBEHCTBA C TapaMeTPaMHU

116

TpuronomeTpruyeckue CUCTEMBI C MapaMeTpaMu

— | e | |

117

ITocTpoenue u uccienoBaHNe MaTEMaTHUYECKUX MOAEEN
pEaJIbHBIX CUTYaluii ¢ IOMOIBIO YPaBHEHUH C
napaMmeTpamu

118

ITocTpoeHue u uccienoBaHNe MaTeEMaTHYECKUX MOAEIEN
peanbHbIX CUTYALMH ¢ TOMOIIBIO CHCTEM YPAaBHEHUI ¢
napameTpamu

119

[TocTpoeHue u uccienqoBaHNe MaTeMaTHIECKUX MOeNei
peaNbHBIX CUTYallU C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu

120

Kontponbnas padota: "3amauu ¢ mapamerpamu”

121

[ToBTOpEHME, 06001IEHNE, CUCTEMATH3ALIUS 3HAHHN:
"VpaBHeHus"

122

[ToBTOpEeHue, 06001IeHNE, CUCTEMATHU3AIIUS 3HAHHIA:
"VpaBHeHus"

123

[ToBTOpEeHue, 06001IeHNE, CUCTEMATHU3AIIUS 3HAHHIA:
"VpaBuenus. CuctemMbl ypaBHEHUI"

124

[ToBTOpenue, 0600mEeHNe, CHCTEMaTH3aITus 3HAHH:
"HepaBenctna"

125

[ToBTOpeHme, 0600IIEeHNEe, CHCTEMAaTH3aITUs 3HAHHI:
"HepaBeHncrsa"

126

[ToBTOpEeHME, 06001IeHNE, CUCTEeMATHU3AIIHUS 3HAHHIA:
"HepaBeHnctBa"

127

[ToBTOpeHmEe, 06001IeHNE, CUCTEeMATHU3AIIHUS 3HAHHIA:




"[IponsBonHas u e€ npumeHeHue"

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIIUS 3HAHHIA:

128 "IIpousBoHas u e€ npuMeHeHue" 1
129 [ToBTOpenue, 0600IIeHNe, CHCTEMaTH3aITUs 3HAHHI: |
"IIpousBoaHas u e€ npuMeHeHue"
130 [ToBTOpenue, 0600IIeHNe, CHCTEMAaTH3aITUs 3HAHHI: |
"NHTerpan u ero npuMeHenue"
131 [ToBTOpEeHME, 0600IIeHNE, CUCTEMATHU3AIIUS 3HAHHIA: 1
"OyHkun"
132 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIUS 3HAHHIA: 1
"®yHkuun"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aITUs 3HAHWI: |
"®yHkuun"
134 Hrorosast koHTpoOIbHAS paboTa 1 1
135 Hrorosast kouTpoOsbHAs paboTa 1 1
136 [ToBTOpEeHME, 0600IIEHNE, CUCTEeMATHU3AIHS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 10







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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