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VYyebHblli Kypc «Anrebpa U Hayaja MaTeMaTHMYECKOTO aHaIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0IIiero oOpa3zoBaHUs,



MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0azy A
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMHpYyeT
JIOTHYECKOe M aOCTpaKTHOE MBIIIEHHE 00y4YalolUXCsl Ha YPOBHE, HEOOXOUMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromiuecs OBJAJI€BAIOT
YHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KOTopas (pOopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHajlu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJCHUS 3aKOHaMHM (U3MKH, XUMHH, OMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIMI Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUMSMHU aireOpbl M MaTeMaTHYECKOro aHajlu3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIIMH U PacCy’kKIaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IIeHNe W KOHKPETU3allulo, abCcTparupoBaHME M aHAIOTHIO, (HOPMUPYET
KpEaTHBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone usyuenus yueGHOro kypca «Aisredpa M Hayajla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYaroluecs IMOJyYaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHbIX CUTYyallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM,  3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHblii Kypc 00ianaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsl Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIMIA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHELUUPUKY YueOHOH
NEATEIbHOCTH, TpeOyoIeld MpPOJOJDKUTENIBHON  KOHUEHTpAallMd BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3yJbTar.

B ocnoBe metomuku oOydenuss anreOpe M HauvajlaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN IPUHIUI 00yUYEHMSL.

B crpykrype yueOHOoro kypca «Anredpa M Hadaja MaTeMaTH4ECKOIro
aHaJln3a» BbIIETICHBI CIEAYIOUINE COJAEpKaTeIbHO-MEeToANUecKue TuHun: «Yucna
U BBIYUCIICHU», «DYHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KaTEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha HNPOTSIKEHUM [JBYX JIET
0o0yueHUsI Ha YpOBHE cpeaHero oOiiero o0pa3oBaHMs, €CTECTBEHHO JIOTOIHSS
Jpyr JIpyra U MOCTENEHHO HACHIIAasCh HOBBIMM TeMaMU U paszjaenamu. JaHHbIH



y4eOHBIA KypC SBISICTCS HMHTETPATUBHBIM, ITIOCKOJIBKY OOBEIUHSIET B cebe
COJICpP)KaHNE HECKOJIbKMX MAaTeMaTHYEeCKMX ITUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTHYCCKHIA aHaJW3, TEOPHUS MHOXKECTB, MaTeMaTHUCCKas
ngoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAECBAIOT Bc€ Oosee
IIMPOKUM MATEMAaTUYCCKUM aIapaToM, Y HUX TOCJIEI0BATEIbHO (OPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTEMAaTHUYECKyI0 MOJCIb pPEabHOU
CUTYalluu, IPUMEHATh 3HAHUS, TOJyYCHHBIC MTPH M3yYEeHUU YUEOHOTO Kypca, JJIs
PEIICHUsT CaMOCTOSTENFHO C(HOPMYITHMPOBAHHONW MaTEeMAaTUYECKON 3a/ladd, a 3aTeM
UHTEPIIPETUPOBATH CBON OTBET.

CopepkarenpHO-MeTOIMYeCKass JTUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
(bopMUpOBaHNE HABBIKOB UCIOJIL30BAHUS JCHCTBUTEILHBIX YHCE, KOTOpOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0rmiero
oOpa3oBaHusi 0co00O€ BHHMMaHUE  yjaenseTcs  (OPMUPOBAHHUIO  HABBIKOB
paIOHaTIBbHBIX BBIYUCICHHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3ITUIHBIX
dopM 3ammcH 4YWClia, YMEHHWE JeNaTh NPUKHUJIKY, BBIMOJIHITH MPUOIMKEHHBIC
BBIYMCJICHHSI, OIICHUBATh YWCJIOBBIC BBIPAXCHHS, PabOTaTh C MaTEeMaTHUYSCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIONIMMCS MHOXKECTBA HATYypPaJIbHBIX, IIENbIX,
palMOHAIbHBIX W JICHCTBUTCIIBHBIX  YHCE]  JOIMOJHSAIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX YHCCII. B  KaXJaoM M3 O3THX MHOXECTB pPaccMaTpUBAIOTCS
CBOWCTBCHHBIE €My crenuduueckne 3amadyd M OIepalu: JeJICHHE HaIleso,
OIIEpUPOBAHME OCTAaTKaMHW HAa MHOXKECTBE IICNIBIX YHCEJI, OCOOBbIe CBOWCTBA
paIMOHAIbHBIX U UPPAIMOHAIBLHBIX YKCEN, apu(PMETHUCCKUE OTEepaIliu, a TaKKe
U3BJICUCHHE KOPHS HATypaJbHOM CTEMCHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
Bbraronmapst mociieioBaTeIbHOMY PACHIMPEHHIO Kpyra HCHOJb3yeMbIX 4YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IUJIHBIX 3a7ad
dopMuUpyeTcsl TPEICTaBICHUE O CIWHCTBE MAaTCMAaTHKH KaK HAyKd M € pojid B
MIOCTPOCHUH MOJIENICH pPEabHOTO MHpPa, HIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKPCTH3AIHSL.

Jluaust «YpaBHCHHS W HEPABCHCTBA» PEATU3YETCS] Ha MPOTSIKEHHH BCETO
oOydeHHsT HAa YpPOBHE CpEIHEro oO0mIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pazmene IIporpammpl MpPemycCMOTPEHO pEUIeHHE COOTBETCTBYIONMX 33aad. B
pesynbrare 0OydYarmIuecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMHU  PEUICHHUS
palMOHaNbHBIX, HUPPAIMOHAIBLHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPHUCCKUX ypPaBHCHWW, HEPABEHCTB W CHCTEM, a TakkKe 3ajad,
coJlepKamx mapameTpbl. [loydeHHBIE YMEHHWS IMUPOKO HCIOJB3YIOTCS TIpH
UCCIIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUN MPHUKIIATHBIX
3a/la4 U 3a]a4 Ha HaXO)KJIeHHWE HAHOOJBIINX W HAMMEHBIINX 3HAUYCHUN (YHKITHH.
JlanHasi comepkarenbHas JUHUS BKIIOYaeT B ceOsl Takke (GOpMUPOBAHUE YMEHHI
BBITIOJHATE ~ pacuérhl 1Mo  (opmynam, TpeoOpa3oBaHHUS  PAMOHAIBHBIX,



UppaIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKE€ BbIPAXKEHUN,
COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUIEHUs OOyYaromuxcs, GOpMHUPYIOTCS HABBIKM JAEHYKTHBHBIX
paccyxleHuid, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEpPABEHCTB. Ajredpa
npemnaraeT 3(PGEeKTUBHBIE HWHCTPYMEHTHI [IJISI PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpadUKW» TECHO
neperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH y49eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIbHOCTh U3YUECHHs MaTepuaa. M3ydenne crerneHHou,
MOKa3aTeJIbHOMU, JJOTapu(PMUUIECKON U TPUTOHOMETPHUUYECKUX (PYHKIIMM, UX CBONCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUN JJIs pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEaJTbHOM KU3HU TECHO CBS3aHO KaK C MaTEeMaTUYECKUM aHaJU30M,
TaK W C PEIICHHWEeM YpaBHEHW U HepaBeHCTB. [Ipum »TOoM OosbllIoe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHs BBIpaXaTh (POpMyJiaMu 3aBUCUMOCTH MEKITY
Pa3IMYHBIMM BEJIMYMHAMU, HUCCIEA0BATh IMOJYYCHHBbIE (DYHKIUMU, CTPOUTH HX
rpaduku. MaTtepuan 3ToH coJepKaTeIbHONW JTMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKJY BEIMYMHAMU B
paznu4HOil dopmMe: aHATUTHYECKOU, rpaduueckoil U cioBecHoW. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIIUICHUS, CIHOCOOHOCTH K
00001IEHNI0 U KOHKPETU3AIINH, UCTI0JIb30BAHHUIO aHAJIOTHi.

CopnepxarenbHasg nuHUs «Havanma mMareMaTM4ecKoro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPUTH KPYTI KaK MAaTEMATUYECKUX, TAK U NPUKIAJAHBIX 3a7a4,
JOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKu  CIOXKHBIX (YHKIUH, OMpeAeisaTh HMX HAWOOJIbIIME W HAUMEHBIIIHE
3HAYEHHUSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHUs TpoueccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOCHUS MATEMATHYECKUX MOJEIEH pealbHbIX CHUTYyalNH,
MO3BOJIIET HAXOJAUTh HAWIyYIIee pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKHUX, 3a7ja4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHUW paClO3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HAyKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIIUXCSI pE3yJbTaTax, IMOJYYEHHBIX B XOJE pPa3BUTHS MATEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopaepkaTenpbHO-METOANYECKast JIMHUSA «MHOXKECTBA U JIOTMKa) BKIIIOYAET B
ceOst 2JEMEHTHl TEOpUM MHOXKECTB M MaTeMaTU4yecKoil Joruku. TeopeTuko-



MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TIpeiaraloT HanOoJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKH ¥ €€ TPUIOKEHUH, OHM CBSI3BIBAIOT pPa3HbIE MATEMATHYECKUE
JUCUUIUIMHBL W WX TMpWIOXKEHUs B eauHoe wenoe. [losTomMy BaxkHO 1aTh
BO3MOXHOCTh OOy4aroleMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKH W HCIOJb30BaTh €ro I BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTE€MaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHHUS.

B yuyeOHoM Kkypce «Anrebpa W Hayajla MaTEMaTUYECKOTO aHaJIM3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaJbHBIX
CUTyaIMii, MCCIEJOBAaHUS AITHUX MOJCICH C TOMOINBI0 ammapara ainreOpsl u
MaTEMaTU4YeCKOTO aHalin3a, WHTEPIPETAlMN TOJYyYCHHBIX pPe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIBIN U3 Pa3/leJIOB IPOrPaMMbl, TOCKOJIbKY BECh MaTepUal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuleHus] MpUKIaAHbIX 3anad. [lpu
pEIICHUH  pEabHBIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3YyUEHUS BCEX TeM yueOHOTo Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuenme yuebHOro Kypca «Anrebpa uW Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BBIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble MNepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIUYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JelictButenpHble  uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
Apudmernueckre  omepalM ¢ JCUCTBUTENIBHBIMU  4YuclIaMd.  Mojaylib
JNEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HMcnosb3oBaHue
NOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS MTPAKTUIECKUX
3a/7a4 U MPEJICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOICTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCIJIOBOTO apryMEHTa.

YpaBHeHMs U HEpaBeHCTBA

ToxnecTBa M TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBbHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBus. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocrarkom. Teopema be3y. MHOrowieHsl ¢  LEJIbIMU
kodpunmnentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COIEPIKALIUX CTENICHH U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHoOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBanue BRIpaXKEHHH, COACPIKANTUX JIOTAPU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMs, IPUMEHEHUE OINPEACIIUTENS I pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33a7a4 C NOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHECHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
IIOMOIIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3lIMyHbIX 00JacTel HAayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnozunus ¢ynkuuit. 'paduk dyHKmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

ObnacTh ompenenaeHus U MHOXECTBO 3HaueHUi pynkunu. Hymm ynkumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢yakun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbosbiiee 1 HauMeHblee 3HayeHus: QyHKIMHA HA POMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-NMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIUH OOpaTHOM
CTEIIEHU C HATYpPaJIbHBIM II0KA3aTEIIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN AJIs pelICHUS] ypaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATENLHOCTENH. MeTon
MaTeMaTH4YECKON VHTyKIIUH. MOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKasl mporpeccud. beckoneyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpolEeHTOB. McCnosib30BaHWE TIPOTrPeCcCHH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapakKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUsl PEaJbHBIX NPOLECCOB M SBJICHWM, MPU PEUIEHUH 3ajad U3 APYTHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOospuik ol nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa 1t pemenus
3a/1a4 B IIEJIbIX YHUCIIAX.

Kowmmnekcuble uucna. AnreOpandeckas U TpUTOHOMETpUYecKas (OpMbl
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(MeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHrn M3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa ¥ COBOKYIHOCTb YpPAaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3IuYHbIX oOJacTed HayKu M peajbHOU
JKW3HU, UHTEPIIPETALMA [T0JyYEHHBIX PE3YIIbTAaTOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne mMeTonpl pelieHHs] YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 W HAaUMEHbBIIErOo  3HAYCHUM
HENpPEepbhIBHON (YHKIIMH Ha OTPE3KeE.

[IpumeneHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4IIEer0 pPELICHUs B
NPUKIAIHBIX 3a/Ja4dax, IS ONPEAEJEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckui CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gpopmysne Hetotona-Jleibnuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O  4J€Ha  pOCCHMCKOro  00IlecTBa,  NPEICTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpOIEAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeEHHue
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'PaKIAHCKOM MICHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MATEMAaTUYECKOU HIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTHXKEHUH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH M JEATEIIBHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCIIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

cOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUSA B
MHTEpecax 3710pOBOro U 06€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryJisipHasl (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIOOUs, HHTEpec K
pasnmuyHbiM  cPepaMm  NMPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peav30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHCHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKPY’KAIOLIEH Cpe/pl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4eIoBEYECKOM esATEeNbHOCTU, JTarnoB €€
pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS L[UBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble jlornyeckue aeicTBus:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUM MEXAY MOHATHUSMH, (QOPMYIHPOBATH
onpeeeHus] MOHITHM, yCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIaCCU(PUKALIUU,
OCHOBaHMS JJI1 0000IICHUS M CPAaBHEHUS, KPUTEPUH MMPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MpPEIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO J1I0Ka3aTEIbCTBA MATEMATHUECKUX YTBEPKIECHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIIMIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBAaTh HECKOJBKO
BApUMAHTOB  pEIICHUS, BbIOMpAaTh HauOoyiee MNOAXOASAIMIMI C  y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTH TUMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpMyYTUPOBaTh OOOOIICHHS] W BBIBOJBI MO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BEIOWPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W WHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeaCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE Tl CTBHSA

Oo0menue:

BOCHpI/IHI/IMaTB nu Cl)OpMYJ'II/IPOBaTB CY)KILGHI/IH B COOTBCTCTBHUU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS MO XOJy PCIICHHS 3aadH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aga4dd, BbICKA3bIBATb HWACH, HALCJICHHBIC HaA IIOHCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3WIIHUHA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB peBYJIBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa, HCCIIEA0OBaHNs,
IIPOCKTa, CaMOCTOSITCIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIIAITh IJIAH, aJITOPUTM PELICHUS 33/Ja4H, BHIOMPATh CIOCO0 PELIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yJibTaTa pelieHus
MaTeMaTUYEeCKOH 3aJ1auu;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OLIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSIT€IbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYJILHON
paboThl TpU peHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl paboOT, JOroBapuBaThCs, OOCYXKAaThb NPOLECC U pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMaH]Ibl, OII€HUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroIIMICSd TOJYYUT CICAYIOIIHE
MPEAMETHBIC PE3yJIbTAaThl MO OTACIBHBIM T€MaM pabouell mporpamMmbl Y4E€OHOTO
Kypca «Anrebpa u Hadajla MaTeMaTUYECKOTO aHATTN3ay:

Yucsia v BBIYMCJICHUS:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuognyeckas JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U JICCTBUTEIIbHBIX YUCEN, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh NPOOW ¥ TPOILEHTH I PEIICHHS MNPUKIAIHBIX 3adad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pe3YJIbTaTa BBIYUCIICHUM;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSTDH
JIEJICHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKUH CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENM U1 PELICHHUsT CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa30oBaHUS
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe ainreOpbl, COCTAaBIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayM, MCCIEIOBAThH
IOCTPOCHHbIE MOJIETIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEUYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOJTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUPOBATh MOHIATHSAMH: apuPMETHUECKas M TeOMeTpHuYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCIIOHEHIMATIBHBIN poCT, opMyJsia CIOKHBIX MPOLEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSTHSMHU: HEMpPEPbIBHbIE (YHKIMHU, TOYKHU
pa3pbiBa rpaduka pyHKIUH, aCUMIOTOTHI rpaduka QpyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATHUAMU: HppalOHAJIbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO ONEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJIBI  1JIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAlMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOLYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OmpeNeseHUs] CKOPOCTHM M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmyJio wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAUTH IJIOLIAAH IVIOCKUX (UTYp U OOBEMBI TEJ C MOMOLIBI0 UHTETPAJIa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabnbie | IIpakTnueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEMUCTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUI
) @Oyukiun u rpapuku. CreneHHas QyHKIHS ¢ 12 |
LIEJIBIM TIOKa3aTeNeM
3 Apudmernieckuil KOpeHb N-0i CTENCHH. 15 1
Uppanmonaibubie ypaBHEHUS
4 [TokazarenpHas ¢pyuknus. [lokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmuaeckas GpyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruyeckue BoIpaXXeHUs U ” |
ypaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabnpie | - Mpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 HccnenoBanme QyHKIMIA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITAMN. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA
4 HppatnmonanbHele, MOKa3aTeIbHbIC U 24 |
norapuMUYeCKre HePaBEHCTBA
KommiekcHbie uncia 10 1
6 HarypanbHblie u 1ienble yncina 10 1
CucreMbl palioHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbIe
w/n Tema ypoka Beero Kountpoasnbie | IlpakTnyeckue §3yqeﬂnﬂ :)Iﬁ];l;l;OBaTeJILHLIe
padoThI padoThbI pecypebi
| MHOXecTBO, orepanuu HajJ MHOKECTBAMHU |
1 X CBOMCTBA
2 Juarpammsl Diinepa-BenHa 1
3 [IpuMeHeHne TeopEeTHKO-MHOKECTBEHHOTO |
ammapara JJisl pelIeHHs 3a1a49
Parnonansubie uncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
Parnonansubie uncia. OOBIKHOBEHHBIC U
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB IS 1
peuieHust MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt 1
peuieHust MPUKIAIHBIX 33124
2 JleficTBuTeNbHBIC YKcia. PaimonanbHbIC U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIEMCTBUTEIILHBEIMH YMCIaMH
10 Moaynp AEHCTBUTEIBHOIO YHCIIA U €T0 1
CBOIiCTBa




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKKUJIKA U OLICHKA
pe3ynbTara BEIYUCICHUN

12

OCHOBHBIE METO/bI PELLIEHUS LENBIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABCHCTB

13

OCHOBHBIE METO/BI PELLIEHUS LENBIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LENbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4ieHsl OT OTHOW MEPEMEHHOM.
I[e.HeHI/IG MHOT'OYJICHA HAa MHOT'OYJICH C
octaTtkoM. Teopema besy

16

MHorowIieHs! ¢ 1enbIMUA KO3 hUITMeHTaMH.
Teopema Buera

17

Pemienue cuctem JIMHEHHBIX YpaBHEHHI

18

Pewienue cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

20

Onpenenurtenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHHS

21

[TpumeHeHue onpeaenuTeNs Uil pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUN




22

Pemenue IMPUKJIAAHBIX 3aaa4 C TOMOIIIbIO
CHCTEMBI JINHEHHBIX YPaBHEHU

23

Pewrenne npukiIagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

24

KonTtponbHas pabora: "PanronansHbie
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHHUH"

25

OyHKIHUS, CTIOCOO0bI 3aaHus (PYHKITUH.
B3anmuo obpatabie Gpynkimn. Kommosumms
byHKIUH

26

I'paduk GyHkIMU. DIEeMEHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

27

OO6unacTh onpeaeneHuss 1 MHOXXECTBO
3HaueHni pynkuu. Hynmn dyskmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue ¢pynkimu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee n HanMeHblIee 3HAYCHHUE
(GYHKIHU Ha TPOMEXKYTKE

30

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUN

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUN

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

34 Herotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpadux

16 Kontponbnas padora: "CreneHnnas
dbynkuus. E€ cBolictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypabHON
CTENEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpa3zoBaHms YUCIOBBIX BRIPAXKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH,
COJIepXKaIINX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHH,
COJIepXKaIINX CTEIIEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/BbI PELICHUS UPPALUOHAIBHBIX
YpaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALMOHATBHBIX
YpaBHEHUU
Uppanuonanbusie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX

YpaBHEHUU




PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU

45 UPPALMOHATIBHBIX YPaBHEHUI

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TTEPEXOABI B PELICHUH
UPPALMOHATIBHBIX YPaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXOABI B PELICHUH
UPPALMOHATIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHs n-0if cTeNeHn

49 Kak (PyHKIIMM OOpaTHOM CTETICHHU C
HaTypaJIbHBIM IOKa3aTelIeEM
CgoiicTBa u rpaduk KOpHS n-0if cTENeHn

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTelIeM
KontponpHas pabdota: "CsoiicTBa 1 rpaduk

51 KOpHs n-0u creneHu. MppanroHanbHbie
ypaBHEHHUA"

5 CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM H
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM H
e€ CBOMCTBA

55 [Noka3zatenpHast QpyHKIHUS, €€ CBOMCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUN 15

peuieHus: ypaBHEHU N




Hcnonp3oBanue rpaduka GyHKINM 115

57 1
pelIeHns ypaBHEHUH
[TokazarensHbIe ypaBHEeHUs. OCHOBHbBIE

58 METO/BbI PELICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHUU
[TokazarenvHbie ypaBHEeHUs. OCHOBHBIE

59 METO/BbI PEIICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHUU
ITokazarenbHble ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PEIIEHNUS TOKA3aTENbHBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1
¢bynkums. [TokazarenpHbie ypaBHEHUS "

62 Jlorapudm uucmna. CoiicTsa jgorapudma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 ECATUYHBIE U HATYyPAJIbHBIE JIOTapU (MBI 1

y
66 €CATUYHBIE U HaTypaJibHbIEC TOTapu(MBbI 1
y

[IpeoOpa3oBanne BRIPAKEHUI, COLEPKALLIAX

67 ’ 1
norapupMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COACPIKALIIX 1
norapupMbl

69 [IpeoOpazoBanue BBIpAXKEHHA, COAEPIKALIIX 1
J0rapuQMbl
Jlorapudmuyeckas ¢dbyHKIUA, €€ CBOICTBA U

70 ’ 1
rpaduk

71 Jlorapudmudyeckas ¢dbyHKOUA, €€ CBOHCTBA U 1

b




rpadux

Hcnonp3oBanue rpaduka GyHKINM 115

72 peuieHus ypaBHEHU N

7 Hcnonws3oBanue rpaduka GyHKIUU A5
peuieHust ypaBHEHU N
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/BI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
norapupMHUECKUX YpaBHEHUI

73 PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
norapuMHUECKUX YpaBHEHUI

79 Kontpoinbnas pabora: "Jlorapupmuueckas
bynkums. Jlorapudpmuaeckue ypaBHeHus"

20 Cunyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHUCJIOBOI'O apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC




YHUCJIOBOI'O apryMEHTa

Tpuronomerpuueckas OKpyKHOCTb,

84 OIpeIeIEHNE TPUTOHOMETPUUYECKUX 1
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OIIpelIETICHUE TPUTOHOMETPUYECKUX 1
(YHKIHI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

91 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUIN

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUIN

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1

96 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1

97 PemieHne TpUroHOMETPUYECKUX YPaBHEHUU 1

98 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1

100 Pelienne TpUroHOMETPUYECKUX YPaBHEHU N 1




101

KonTtponbhas pabora:
"TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS "

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUS

102 MocJea0BaTeNbHOCTEN. MeTon
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nociuenoBarenbHOCTH. Mcropus aHanusa
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroIeit
F€OMETPUUYECKON MPOTPECCUU

108 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Uucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.

Uucno e. DopMyra CIOKHBIX MPOLEHTOB

110

Hcnonp30BaHue Nporpeccuu A peleHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

111

KonTtponbnas pabora:
"IlocenoBarenbHOCTH U porpeccun”

112

HenpepsiBHBIC (DYHKITUN U UX CBOMCTBA

113

Touka pa3pbiBa. ACUMIOTOTHI TpaduKOB
byHKIHI

114

CpoiicTBa (h)yHKIHMI HEMPEPHIBHBIX HA




OTpe3Ke

115

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116

MeToa UHTEpPBAJIOB JJIs PEIICHUS
HEPaBEHCTB

117

MeTox UHTEpPBAJIOB JJI PEIICHUS
HEPaBEHCTB

118

Metoa UHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB

119

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
(GYHKUMN 1715 peleHus 3a1a4

[IprMeHeHre CBOMCTB HEMPEPHIBHBIX

120 .
byHKIUH 1715 pereHust 3a1a4

121 [TepBast 1 BTOpast NpoOM3BOAHBIC (DYHKITH

122 Onpez[eneHHUe, TrEOMETPUUYECKUN CMBICT
IIPOU3BOTHON

123 Onpe/:[eneHHUe, (UBUIECKUN CMBICIT
IIPOU3BOTHON

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIAHA

125 YpaBHeHUE KacaTelbHON K TpaduKy
byHKIAHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIUN

129 [IponsBoaHass CyMMBI, IPOU3BENCHMS,




YaCTHOTO U KOMITO3UIIMU (QYHKIUN

[IponsBoHass CyMMBI, IPOU3BENCHMS,

130 YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN !
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui: "OyHkun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HroroBast kKoHTpOIBHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

KonTpoJibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

IIpuMeHeHne pOU3BOIHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne pOU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTH U BKCTpeMyMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
rccaeaoBaHuio (PyHKIUH Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxnenue HauOOJIbIIErO U

HAaMMEHBIIIETO 3HAUEHUSI HENMPEPHIBHOMN

(GbyHKIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIbIIErO U




HAaMMEHBIIIETO 3HAUEHUSI HENMPEPHIBHOMN
(GbyHKIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpe3Ke

10

Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUSI HENMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenne HanOOJIBIIETO U
HAaMMEHBIIIETO 3HAUEHUSI HENPEPHIBHOMN
(GbyHKIMU Ha OTpE3Ke

12

Haxoxnenne HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(byHKIMU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HaxO0XKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[Ipumenenne npou3BOIHOM IS
HaxO0XKJICHUSI HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH M YCKOPEHUS
nporiecca, 3a1aHHOTO (OPMYIION UITH
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (OPMYIION UITH
rpadgukom




17 Komnozunust pyHkuuit

18 Komnozunust pyHkuumit

19 Kommnosumus pyskimit

20 I'eomerpuueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

)1 I'eomerprueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOM INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM "

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XXICHUS EPBOOOPAZHBIX

)5 ITepBoOOpa3HbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XXIEHHUS IEPBOOOPAZHBIX

26 HuTterpan. ['eomeTpuyeckuii CMbICIT
WHTErpaia

7 Brruucnenue onpenenéHHOro HHTerpana
o ¢popmyne Hetotona-Jleibauia

)3 Brruucnenue onpenenéHHoro HHTerpana
no opmyne Herorona-Jleliouuma

29 IIpumeHeHne nHTerpana 1 HaX0XACHUS
TUTIOIIAeH TUIOCKUX QUTyp

30 [IpuMeHeHne nHTErpaia sl HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemeHnit qudpepeHaIbHbIX

YpaBHEHUI




[Tpumeps! pemeHnit qudpepeHaIbHbIX

32 .
ypaBHEHHI
Matematnueckoe MOJSIIUPOBAHIE

33 peaNbHBIX MTPOLECCOB C MOMOLIBIO
g depeHIMaTbHBIX YPaBHEHUI

34 Konrtponsnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U TpaduKku

37 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpaduKH

18 Tpuronomerpuyeckue QyHKINH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPaBHEHUH € ITOMOILBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEPaBEHCTB

45 Perienue TpuroHoMeTpuueCcKux
HEpPaBEHCTB

46 Perienue TpuroHoMeTpuueCcKux
HEpPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonrponsHas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuueckrue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELLIEHUS




norapuMUYECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHAIBbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLIeHUs
UppalMOHABHBIX YPaBHEHHH
6 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHM
63 I'padguueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX YPAaBHEHUN
64 I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU
69 I'padmyeckue MeToabl pemieHus




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

70

I'padmueckue MeToabl perieHus
MOKAa3aTeIbHBIX U JTOTapU(PMUIECKUX
HEPABCHCTB

71

I'padmueckue MeToAbl perieHus
MOKAa3aTeIbHBIX U JTOTapU(PMHUIESCKUX
HEPABCHCTB

72

Kontponbnas padota: "UppanmonaibHbie,
NoKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpandeckast u
TPUTOHOMETpHUYEcKasi (POpMBbI 3arucu
KOMILJIEKCHOTO YKciia

74

KommiekcHbie uncia. Anredpanydeckas 1
TPUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

75

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmerndeckre onepanum ¢
KOMILIEKCHBIMU YHCIIaMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCces Ha
KOOPJIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMILJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu




M3 KOMIIJICKCHOI'O 4ucjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI 1A

81 pemeHust GU3MIECKUX U TEOMETPUIECKUX
3a1a4

2 Kontponbnas padota: "KomrmiekcHbie
guciaa"

83 HarypanbHblie u 1ienble yncina

84 HarypanbHsle u niensie yucna

25 [IprmeHeHne MPU3HAKOB AETUMOCTH
LETIBIX YUCEI

26 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCell

27 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
nensix uncen: HOJl u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yrcesn: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOJYJTIO
[IpuMeHeHne NPU3HAKOB ACIUMOCTH

91 LEJIBIX YKceN: aroput™ EBkiuaa mis
pelIeHns 3a/1a4 B LEJbIX YnCIax

9 KonrtponsHas padora: "Teopus nemnbix
yucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-




CICOCTBUSA

Cucrema v COBOKYITHOCTh YpaBHEHUH.
94 PaBHOCHMIBHEIE CUCTEMEBI U CUCTEMBI-
CIIEICTBUS

95 OcHOBHBIE MCTOJBI pCHICHUA CUCTEM U

COBOKYITHOCTEY pallMOHAIbHBIX YPABHEHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEMN UpparmoOHaIbHbIX
YpaBHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
98 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUI

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUU

IIpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3ajad U 3a7ad u3

101 pa3nuYHBIX 001aCTe HAYKH U PeaTbHOM
KU3HU, UHTEpPIIPETaLs OJyUYEHHBIX
pE3yJIbTaToOB

102 IIpumeHeHNnEe CUCTEM K PELIEHUIO

MATCMAaTHYCCKUX 3aJa4 M 3aJa4 U3




pa3nuYHBIX 001aCTEH HAYKH U PeaTbHOM
JKU3HU, MTHTEPIIPETALUs I0Jy4YEHHBIX
pe3yJIbTaToOB

IIpumeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3ajad U 3a7a4 u3

103 pa3IMYHBIX 00JIacTel HAyKHU U PeaTbHOU
YKU3HH, UHTEPIIPETALUS IOJTyYEHHBIX
pe3yabTaTOB
KontponsHas pabdora: "Cucremsl

104 palMOHANIBHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOTapUPMHUUECKUX
ypaBHEHU"

105 PaunoHaneHbIE ypaBHEHMUS C TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 ParmonanbsHbIE CHCTEMBI C TapamMeTpaMu

108 HppatmonanbHble ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu

109 HppanmoHaibHbIe CUCTEMBI C

napameTpamu

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTrpamu

111

[TokazarenabHbIE CUCTEMBI C TApaMETPaMu

112

Jlorapudmuueckue ypaBHeHUS,
HEpaBEHCTBA C TapaMeTpamMu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu




114 TpuroHomerpudeckue ypaBHEHUS C
napaMeTpamMmu

TpuroHoMeTpuyeCcKrue HEPaBEHCTBA C
napameTpamu

115

116 TpuronoMeTpuyeckre CUCTEMBI C
napameTpamu

[TocTpoenue u uccnenoBaHue
117 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYalllil C MOMOIIbIO YPaBHEHUH C

napameTpamu

[TocTpoenue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENIeN peabHbIX
CUTYyallHil C MOMOIIBIO CUCTEM YPABHEHHI

C IapaMeTpamMu

[TocTpoenue u uccneaoBaHue
119 MaTeMaTHYECKUX MOJIENIeN peabHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI

C IapaMeTpamMu

Kontponbnas padota: "3agauu ¢

120 h
napameTpamu

121 [ToBTOpeHue, 06001IeHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, 06001IEHNE,

cUcTeMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEeHNE,
123 cucTeMaTu3alnus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHHN"

124 [ToBTOpeHue, 0600IIEHNE,




cucreMmarusanus 3HaHuii: "HepaBeHncraa'

[ToBTOpeHue, 06001IeHNE,

125
cucreMaru3anus 3HaHuii: "HepaBencraa"

126 [ToBTOpenue, 0600IIEeHNE,
cuctemaTtusanus 3Hanuil: "HepaBencrna"
IToBTOpEHHE, 0000IIIEHNE
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127 cuctemaTtusanus 3Hanuil: "[IponsBoanas u
e€ mpuMeHeHue"
[ToBTOpenHue, 06001IeHNE,

128 cucrtemaTtusanus 3Hanuil: "[IponsBoanas u
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEHNE,

129 cucreMmarusauus 3HaHuil: "[IponsBogHas u
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IeHNE,

130 cucTeMarusauus 3HaHuil: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpeHue, 06001IeHNE,
cucreMaTtu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 0600IIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "OyHkuun"

134 HToroBast KOHTpOJbHAs paboTa

135 HroroBast koHTpOIBHAS paboTa

136 [ToBTOpenue, 06001IEHNE,

cucTeMaTH3allus 3HaHUI




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






