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MNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIl Kypc «Auredpa M Hayajla MaTeMaTHYECKOIO AaHAJIN3a» SBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOTPaMME CpEIHEro oOIero odpa3oBaHus,
MIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHUSI BCEX €CTECTBEHHO-HAY4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIICHUE O0y4YaoLUXCsl Ha YPOBHE, HEOOXOJUMOM
JUIsL OCBOE€HHUS MH(OPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaroIiMecs OBJa/I€BarOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIHpYEeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMaTUYECKOTO aHalu3a 3aKJaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIAJICHUs] 3aKOHaMHU (U3MKH, XUMHH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHICHIIMA pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOMN JKU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalbHEHMIIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajgeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTU4YeCKOro aHajiu3a pa3BHBAeT
YMEHUE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKa3bIBATh
YTBEPKIACHUS C MOMOLIBI0O MHAYKLIMU W PACCyKIaTh NEIYKTUBHO, UCIOJIb30BAThH
0000IIeHNEe W KOHKpETU3allMio, abCTparupoBaHHWE M aHAIOTHIO, (HOpMHUpPYET
KPEAaTUBHOE U KPUTHUUYECKOE MBIIUICHUE.

B xone uszyueHus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIrO
aHalln3a» 00ydYaroIluecs IMOIY4aroT HOBBIM ONBIT pEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEIIBHOIO IIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIJIEH peallbHbIX CUTYyaluu,
WHTEPIIPETAlMA  TOJYYEHHBIX  PEHIEHWH, 3HAKOMATCS € IPUMEpaMHu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE, HAyYKE M MCKYCCTBE, C
BBIJIAIOIIMMUCSA MATEMATUYECKUMU OTKPBITUAMU U UX aBTOPAMM.

VY4eOHblil Kypc 001anaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4yeOHBbIM Marepuajn, CHoCOOCTBYIOIIUN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaKk M 4epe3 creuuduxky ydeOHOoM
JEATEeIbHOCTH, TpeOyromed MNpoAODKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTM 32 IIOJIyYEHHBIN
pe3ynbTar.

B ocHoBe wmetonuku oOydeHHs anreOpe W HayajlaM MaTeMaTH4ecKoro
aHaIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yweOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaJIM3a» BBIACIICHBI CIEAYIOINE COACPKATEIBHO-METOAUYECKUE JIMHUM: «YHucia
U BBIYUCIEHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro a”anusa», «MHoxecTBa u Joruka». Bce OCHOBHBbIE



COZIEPKATENbHO-METOANYECKUE JHHUM HW3YYalOTCsl Ha MOPOTSHKEHUHM JBYX JIET
oOydJeHHUs] Ha YpOBHE CPEIHEro OOIIero OO0pa30BaHMs, €CTECTBEHHO JOIOJIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W pa3jieliaMu. JaHHBIHA
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, TIIOCKOJNBKY OOBEIUHSET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX AUCIMIUIAH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKU aHaldu3, TEOpPHUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAAeBalOT BCE Oolee
IMIMPOKUM MATEeMAaTHICCKUM aIiapaToM, Y HUX TOCJIEI0BATEIbHO (POPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYEeCKyl0 MOJENIb peaJbHOU
CUTYalluH, IPUMEHATh 3HAHUS, TOJYYCHHbIC IPU U3YyYECHUH Y4eOHOTO Kypca, AJis
peIleHusI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHONW MAaTEeMAaTUYECKON 3a/ladd, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «Yuclia U BBIYUCIECHUS» 3aBeplIacT
(dbopMHUpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTENBHBIX YHCE, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus 0co0O€ BHHUMAaHHME yJensercs (POPMHUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYHUCICHUM, BKIIOYAIONIMX B CE0Sl MCIIOJIb30BAHUE PA3IMYHBIX
dopM 3amucu 4YHcia, YMEHUE JeNaTh NPUKHUIKY, BBINOIHATh HPUOIHKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOUIUMCS MHOXXECTBA HATYpaJIbHBIX, LEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YWCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJaoM U3 53TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(pUUYEecKue 3aJaud M ONEepaluu: JeJeHHe Haledo,
ONEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE IENBIX YHCEN, OCOObIE CBOWCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTEpaIiy, a TaKXKe
U3BJICYCHUE KOPHSA HATYpaJbHOW CTEMEHM HAa MHOXXECTBE KOMIUICKCHBIX YHCET.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM MX HPUMEHEHUS ISl PEIIeHUsl pazIu4HbIX 3a]ad
dbopMupyeTcsi IpeCTaBICHUE O €IMHCTBE MAaTEeMATHKH KaK HAayKd M e€ poiu B
MIOCTPOCHUN MOJIETICH peasbHOr0 MHpa, HIUPOKO HCIOJB3YIOTCS O0OOIICHHE U
KOHKpETH3aLusl.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» PEATU3YeTCs Ha MPOTSHKECHUH BCETO
oOyueHHusi Ha YPOBHE CpeIHero ooOIero oOpa3oBaHMsI, MOCKOJbKY B KaXKIOM
pasnene IlporpaMMbl MpeaycCMOTPEHO pEIIEHHWE COOTBETCTBYIOLIMX 3anad. B
pe3ynbTaTe OOy4arolluecss OBJIAJAEBAIOT PA3IMYHBIMH METOJaMH  PELICHHUS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPaBEHCTB W CHCTEM, a Takke 3ajaad,
colepkaiux mnapameTpbl. llomyuyeHHble yMEHHUS MIMPOKO HCIONB3YIOTCS TpU
UCCIIEOBAaHUH (PYHKIIMI C MOMOUIBIO MPOU3BOHOM, MPU PEIICHUU MPHUKIATHBIX



3a]a4 U 3a7a4 Ha HaXOXKJIeHUE HauOOJBIINX U HAMMEHbIIUX 3HAYEHUN (YHKIIHH.
JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ceOsl Takke (OpMUPOBAHUE YMEHHI
BBINIOJIHATh ~ pacy€Thl 1o  ¢dopmysiaMm, Npeodpa3oBaHUsd  palMOHAIbHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHU,
CoJepKaluX cTerneHu u Jjorapudmel. brarogaps u3yudeHuio anredbpandecKkoro
MaTepuana IMPOUCXOJMUT  JalbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOr0 U
a0CTpaKTHOrO MBIIUICHUs OOydaronuxcs, (OPMUPYIOTCS HaBBIKM JEAYKTHUBHBIX
paccyxJieHuid,  pabOThl C  CHMBOJIbHBIMU  (GOpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT d(PQPEKTUBHBIE HWHCTPYMEHTBHI MJI DPELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]]a4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToaudeckas JuHUS «DyHKIMU © rpaduKu» TECHO
neperuieTaeTcs ¢ JAPYTUMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YyUEHHs MaTepraia. 3yueHne CTeneHHou,
MOKa3aTeJIbHOM, JOrapu(ppMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIIUN NJIsl pelIeHus 3ajad U3 JPYruX yueOHBIX
MPEAMETOB U PEAJTBbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHaJIM30M,
TaK M C pelIeHUEM YpaBHEHHM M HepaBeHCTB. [Ipu sTom Oo0sbIIOe BHUMaHHE
yaensercs (POPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMU BEJIIMYMHAMU, MCCIEIO0BAaTh MOJy4YEeHHbIE (YHKLIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cofiepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIFOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXK]Y BEIMYMHAMHU B
paznuuHoi ¢dopme: aHaTUTUYECKOM, rpaduyeckoid u ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTHUIO  AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHas auHug «Hayana MareMaTHYecKOro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIAIHBIX 33]a4,
JIOCTYITHBIX OOYYarolmMMCs, TaK KaK y HHUX TOSIBJISETCS BO3MOXHOCTh CTPOWTH
rpa@uky  CcNOXHBIX (YHKLUMHA, ONpeAensiaTb MX HauOoJdbIIMEe W HaWMEHbINE
3HAYEHUA, BBIYUCIATH MIIOMAaAn QUryp u oO0bEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TmporeccoB. JlaHHas conaepxkaTenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaTeMaTHYECKUX MOJEIEeN peadbHbIX CUTYallHi,
MO3BOJIIET HAXOJAWTh HAWIyYIIee pEUIEHHEe B MNPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DPKOHOMHUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOI0
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTro, (HOPMaIbHO-JIOTUUECKOTO H
KPEaTUBHOTO MBIIIUICHHSI, (POPMUPOBAHUIO YMEHHUN pACMO3HABATH MPOSBICHUS
3aKOHOB MaT€MAaTUKHU B HayKe, TEXHHKe U UCKyccTBe. OOydaromuecs: y3HaKT O



BBIIAIOIIMXCSL pe3yJbTaTaX, MOJIYYCHHBIX B XOJ€ pPa3BUTUS MAaTeMaTUKHU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYeCcKast TMHUS «MHOXECTBa U JIOTHKA» BKJIIOYAET B
ceOs BJIEMEHThl TEOpUH MHOXKECTB M MaTeMaTH4YecKoll Joruku. TeopeTuxo-
MHOKECTBEHHBIE MPEICTABIICHUS MPOHU3BIBAIOT BECh KypC MIKOJIbHON MaTEMaTUKH
U TpeasiaraloT HauOoJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONIMN BCe pa3feibl
MaTeMaTUKH M €€ MPUIOKEHUN, OHMU CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCHUIUIMHBL W MX TNPUIOKEHUS B eauHoe 1ienoe. [loaTomy BaxHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM MPU3HAKOM MAaTEMaTUKH KaK HAayKH CIEeyeT MPU3HAThH
CBOMCTBEHHYIO €U CTPOroCTh OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
OpaBWJiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
o0yJaroluxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUS.

B yueObHOM Kypce «AireOpa ¥ Hayala MAaTeMaTHYECKOTO AaHaJIA3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOCIHMPOBAHUSA, KOTOPBIC MPHU3BAHBI
c1ocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peallbHbIX
CUTyallul, HCCJIENOBAaHUS STUX MOJEJIEH C IOMOILBIO ammapara aireopbl U
MaTEeMaTUYECKOro aHalli3a, WHTEPIpEeTallMd IOJY4YeHHbIX pe3yiabTaToB. Takue
3aJJaHus BIUIETCHBI B KQXIBIH U3 Pa3IesioB MPOTPaMMbl, TOCKOJIBKY BECh MaTeprall
y4e0HOTo Kypca IIMPOKO WCHOJIB3YETCS I PelleHus] MPUKIATHBIX 3amad. [lpu
pelIEeHUH  peajbHBIX  MPAKTHMYECKUX  3adady  oOydaroliuecs  pa3BUBAIOT
HAOJI0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 00001IaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O  (OPMUPOBAHWIO HABBIKOB PpEIICHHs TMPUKIAJAHBIX 3a1ad
OpraHu3yeTCs B IPOIecce U3YUEHHS BCEX TEM y4eOHOTo Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wusydyenune yuebHOro kypca «Anredbpa M Hayala MaTeMaTHYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Yucsia 1 BBIYMCICHUASA
Panmonansabie yncima. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apoou. [lpumenenue apodeil U MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U peabHOM )KU3HU.

[HelictButenpHble 4ncia. PandoHanbHblE W MpPpPAlHMOHAIBHBIE  YHUCIHA.
Apudmernueckre  omepalMu € JICUCTBUTENIbHBIMA  4YuclIaMd.  MoJayib
JEUCTBUTEIHLHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TIPABUIIA
OKpYTJICHUSI, MPUKUKA U OLICHKA PE3yIbTaTa BHIUYMCICHUM.

Crenenbp ¢ wenbiM nokazarenem. bunom Herootona. Hcnonb3oBaHue
MOAXOASIIEH (GOPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN I PEUICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HATYPaAIbHON CTENIEHU U €0 CBOMCTBA.

Crenenb C palMOHAIBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm yucna. CpoiictBa norapu¢ma. JleciTuyHble M HaTypasbHbIE
Jorapu@mel.

Cunyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE TNpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIbHBIE YpaBHEHUSI M ypaBHEHUS-CIEACTBUsS. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS EIbIX U APOOHO-pAllMOHATBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHoM. JleneHue MHOrowieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEIbIMU
ko3pdunmenramu. Teopema Buera.

[TpeobpazoBanHus YUCIIOBBIX BRIPAKEHUH, COJIEPKAIIUX CTETICHU U KOPHHU.

UppanmonanbHbie ypaBHEHUS. OcHoOBHBIC METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHbie ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHbBIX

YPaBHEHHUH.

[IpeobpazoBaHue BRIpaXKEHUM, COACPKAIINX JIOTAPHUPMBI.

Jlorapudmuyeckue ypaBHEHUH. OcHOBHBIC METO/IbI penieHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucreM JHMHENMHBIX ypaBHEHHMH. Martpuma CHCTEMBI JIMHEHWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHHUs, IPUMEHEHUE ONPEACIUTENS IS pEeLICHUS
CUCTEMBl JIMHEWHBIX YpaBHECHHMH. PellleHHe NpUKIagHBIX 3a4ad € IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccnenoBaHne mMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTtpoenne maTeMaTUYECKUX MOJENIEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUM W HEpPaBEHCTB. lIpumeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3MyHbIX o0JacTell HaykKu M peajJbHOU
KU3HU.

DOYyHKUMHU U TPAPUKH

OyHKIMsA, crnocoObl 3amaHusi (QyHKIUU. B3aumHO oOpaTHBIE (GYHKIIUU.
Komno3zummss ¢ynkuuii. I'padpuk QyHKnuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaguKoB (QyHKIIHIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yHkuuu. Hymu ¢yHkiumu.
[TpoMexyTku 3HaKONOCTOSSHCTBA. YETHBIE U HeuéTHbIe pyHKIuH. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMymMbl U MHHHMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa POMEXKYTKE.

JIuneliHas, KBaJpaTH4yHas W JApOOHO-TMHEHHass (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATYypaJbHBIM U LENbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTENEHM Kak (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazatenbHass u norapudmudeckass GyHKIIMH, UX CBOWCTBA W Tpadukw.
Hcnonb3oBanue rpadukoB PyHKITUH 1JIs1 pelIeHUsT ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B pEANBHBIX IMpoleccax U SBJICHUSX.
['paduiku peambHBIX 3aBUCUMOCTEH.

Hauvana maTemaTn4yeckoro anajimnsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcJeaoBaTelbHOCTEN. MeTton
MaTeMaTUYECKON WUHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
nocye0BaTeNbHOCTU. VICTOpUsS BO3HMKHOBEHHS MAaT€MAaTHYECKOTO aHaju3a Kak
aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpUUYECKOU
nporpeccuu. JINHENHbIN U SKCIIOHEHIUAIBHbINA pocT. Hucio e. Dopmyiia CIOKHBIX
npoueHToB. Mcnonb3oBaHWe MPOTPEecCHMU JUIsl  PEIIeHHs] pealibHbIX —3ajad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBoicTBa (PYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHUS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a/1ay.

[lepBas u BTOpas nmpousBoAHbIe PyHKIMU. OnpeneraeHue, FreOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUY.

[IpousBogubsie  anmeMeHTapHbiX  ¢GyHKiuA.  [IpousBomHas  CyMMBlI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHoskecTBa H JIOTHKA

MHO»XecTBO, OIepaluy HaJ MHOXECTBAMU U HX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOI'O — amnmapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KJIACC

Yuciia 1 BbIYUCTICHUSA

Harypanbnbie u uenesie yucna. [[ppuMeHeHMe NMPU3HAKOB JIEIIMMOCTH LIEJIBIX
yucen, Haubonpmuid obmui genurens (nanee — HOJl) u HammeHslinee oOriee
kpatHoe (nanee — HOK), octaTkoB no moay:mto, anroputma EBkinaa muist pemeHus
3a/1a4 B LIEJBIX YUCIAX.

Kommnekcuple uwncna. AnreOpaumdeckas W TpUTOHOMETpuUueckas (HOpMbI
3aMCH KOMIUIEKCHOTO 4YHCia. Apu(MeTHYEeCKHe OIepauuud ¢ KOMILIEKCHBIMU
yucinamu. M3o0paxkeHue KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH W3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHCHUH U HEpPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEHl  TPUTOHOMETPHUYECKHX  ypaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Permenre TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl  PCIICHUS TOKA3aTeNbHBIX ©  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OcHOBHbBIE METOIbI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHHS] CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIpumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad U3 pa3UyHbIX 00JIacTeld HayKu U peasibHON
YKW3HU, UHTEPIIPETALNS OJYYEHHBIX PE3YJIbTATOB.

DOyHKUUHA U TPAPUKH

I'paduk kommosunmm GyHkIUNA. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue pyHKINU, X CBOWCTBA U TpadUKU.

['paduueckne Meronmpl pelieHusl ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanne rpagukoB (QYHKIUN IS KCCIEIOBAaHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajm3a

[IpuMeHeHre MPOU3BOJHON K MCCIAEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCThH U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAUMEHbBIIErO0  3HAYEHUM
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIY4dlIEro pElIeHUus B
NPUKIIAHBIX 3a1a4dax, [JIs ONpPEACIEHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. ['eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[IpumeHeHne uHTErpajsa A HaXOXKJIEHUS IUIOIIA[el MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnuanbHbIX  ypaBHEHUNA. Marematudeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIBI U depeHInanbHbIX
YpaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIMH 00YYAIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBUHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) MATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUNCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTH4€ECKOW ILKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIHTAHUS:

OCO3HaHHUE JAYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO IMOBEIAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMKEHUN HAYKM H JESTEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs ICTETUKY MATEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/Ja4, PEUIeHUI, pacCyKIECHUN, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

5) puznyecKoro BOCHUTAHUA:

c(OPMUPOBAHHOCTh yYMEHUS MPUMEHATH MAaTeMaTHYeCKUE 3HAaHHUS B
MHTEepecax 3J0pOBOT0 U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0POBBIO (370POBOE THTaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas (u3uvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM 1E€ATETbHOCTBIO;

6) TPYZA0BOT0 BOCIIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuuHbiM  chepaM  MpPOo(ecCHOHATBHOM  JIEATENbHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATH OCO3HAHHBIA BHIOOP
Oyaymeil mnpodeccu M peaau30BbIBATE COOCTBEHHbBIE >KU3HEHHbBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HANPABICHHOCTH;

7) 3KOJIOrHYeCKOT0 BOCTIUTAHMSI:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKON  KYJIbTYpbl, TIOHUMAHUE BIUSHUSA
COLIMAJIbHO-DPKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHONU M COIMAIbHOU
CpeIlbl, 0CO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OPUEHTAITUS
HAa TIPUMCHCHHE MAaTeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B 00J1acTu
OKpYXalollel cpe/pl, MIAHUPOBAHUE IOCTYNKOB M OLIEHKHM HX BO3MOXHBIX
MOCJIEJICTBUM JIJIsl OKPYKaIOLIEH Cpeibl;

8) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKU, TOHUMAHUE
MaTEeMaTUYeCKOM HayKh Kak cepbl 4YeTOBEYECKON IeATEIbHOCTH, 3TaroB €€
pa3BUTHUS W 3HAYUMOCTH [JIl Pa3BUTUS LMBWINW3ALWH, OBJIAJICHUE SI3BIKOM
MaTeéMaTUKU W MaTEMaTUYECKON KyJIbTypOM KaK CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISITH MPOEKTHYIO M MCCIIEA0BATEIBCKYIO JEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXKIy TMOHIATUSAMH, (POpMyITUpPOBATH
OmpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYILIECTBEHHBIN MPU3HAK KJlacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUIN
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pemieHusT y4deOHOW 3amadyu (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEILCHUSA, BbIOMpaTh HauOoyiee MNOAXOASAIMMK ¢ y4€ToM
CaMOCTOSATENbHO BbIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBare/ibCKue 1eicTBUA:

HCIIOJB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUIT HMHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHpYIOIIME  OPOTHUBOpEUHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOopMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHKE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, MPOLECCAMMU;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAONIONCHMS, HUCCJIECNIOBAaHMS, OICHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpolecca, a TAKXKE BbIIBUTAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

BBISBIIATH JAe(UIIUTHI WHPOPMAIIUHA, JAHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHEGOPMAIMIO PA3IUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBAaTh MH(POPMAIINIO, MPEJCTABIATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uHopMaru 1o CaMOCTOSITEJIbHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

OoO1enue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBHI,
npoOJjieMbl, pelIaeMoil 3ajayu, BBICKA3bIBATh HJEH, HalleJICHHbIE Ha TIOUCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUSA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe€ W CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTaBISATh PE3YJIbTaThl PEIICHUS 3aJlaud, dKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE yHMBepcaibHbIEe y4eOHbIe JeiCTBUS



Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4E€TOM MUMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

BIIQJICTh  HaBBIKAMHU  [IO3HABATEIIBHOW  pediekcur Kak  OCO3HAHUSA
COBEPIIIAEMbIX JEUCTBUI W MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

PEeIBUAECTh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTATa IIETU U YCIOBUAM, OOBSICHATH TPUIHHBI
JIOCTHKEHUSI WIIM HEIOCTHMIKEHUS Pe3yJIbTaTOB ACSATEIHHOCTU, HAXOIUTh OLIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIBHOCTD:

MMOHUMAaTh W HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYyaTbHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MPUHAMATH I11e7b COBMECTHOM
NEATEeTLHOCTH, TIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, pacIpeaeisaTh
BUJIBI paboOT, JOrOBapuUBAThCS, OOCYXKIaTh TPOIECC M Pe3yibTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padoThl (0OCykIeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINIOJHATH CBOIO 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYTMMU 4YICHAaMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kjacce oOydarOMIMIACS TOJYYUT CIEAYIONINE
MPEAMETHBIC PE3YJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucia v BBIYMCJICHHUS:

CBOOOJHO OINEpPUPOBATh MOHATHUAMH: paAlMOHAIBLHOE 4YHCIO, OECKOHEUYHas
nepuoguyeckasl JIpoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

NPUMEHSITh JIpOOM W TPOLEHTHI JJISI pEHIeHUs NPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTNKEHHBIC BEIYUCIICHUS, MIPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO ONEPHPOBATH TIOHITHEM: CTEMEHb C IIEJIBIM TOKa3aTeseM,
UCITIOJIB30BaTh MOAXOISANIYI0 (hOpMY 3allUCH ACUCTBUTENBHBIX YUCEN JJI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apUPMETHUECKUN KOPEHb HATypaibHOM
CTETICHU;

CBOOOJTHO OTIEPUPOBATH IMOHATHEM: CTETICHb C PAIlMOHAIBHBIM MTOKA3aTEIIEM;

CBOOOJTHO ONEPHPOBATH MOHATHUAMU: JOrapupM dUYWCIa, JSCATUIHBIC U
HaTypaJbHbIE JIOTaPUPMBL;

CBOOOJIHO ONEPUPOBATH MOHITHSAMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCHUHYC M apPKTAHT€HC YUCIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OIEpUPOBATh MOHSATUSIMH: TOXKICCTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh Pa3jM4YHbIE METOJbl PEIICHUs] PalUOHAIBHBIX U JAPOOHO-
pallMOHAIBHBIX YPABHEHUH, NPUMEHSATH METOJ HHTECPBAIOB IS PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHON NEpPEeMEHHOM,
MHOTOWIEH C IelIbIMU KOd(DPUIIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSTDH
JIEJICHUE MHOTI'OWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUIsL pELLICHUS 3a]aY;

CBOOOJHO OMEpPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHECHUH,
MAaTpUIla, ONPEAEITUTENIb MaTpUllbl 2 X 2 W €ro TEOMETPUYECKUM CMBICI,
MCIIOJIb30BaTh CBOWMCTBA OMpENENUTENs 2 X 2 sl BBIYMCICHUS €ro 3HauYeHUs,
IPUMEHATh OIPEACIUTENIN JUIsi PELICHUS CHUCTEMbl JIMHEWHBIX YPaBHEHMH,
MO/JICJIMPOBATh PEAIIbHBIE CUTYAllUH C TOMOIIBIO CUCTEMBI JIMHEUHBIX YPABHEHU,
MCCIIE0BATh IMOCTPOEHHBIE MOJENM C TOMOIIBI0 MAaTpULl U ONPEAECIUTENEH,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT;

WCIIOJIh30BaTh CBOMCTBA JICUCTBUM C KOPHSAMH JJisi TIpeoOpa3oBaHUs
BBIPAKEHUI;

BBITIOJTHATH MPE0OPa30BaHUS YUCIOBBIX BRIPAKECHHH, COJIEPIKALIIUX CTEIICHHU C
palMOHAJIBHBIM MOKA3aTEeJIEM;

HCIIOJIb30BaTh CBOMCTBa norapuMoB TUTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHUI;

CBOOOJHO OMEPUPOBATh MOHATHUAMH: HPPAIMOHAIBHBIC, TOKa3aTeIbHbIE M
JorapupMUUYEcKre ypaBHEHUs, HAXOIUTh UX PEIICHUS C TTOMOIIBbI PABHOCHIIBHBIX
MEePEX0I0B WK OCYILECTBIISASI IPOBEPKY KOPHEN;



NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKre (GOpMYIIbl Uil TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OIEpPUPOBaTh TMOHSATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpPMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICIMPOBaTh pEajlbHble CUTyalldd Ha s3bIKE€ anreOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadyM, MCCIEA0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOYHKUUM U TPAPUKH:

CBOOOHO ONEpUPOBATh MOHITUAMM: (PYHKIIHS, CIIOCOOBI 3a4aHUs (PYHKINH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uiusi GyHKUUWA, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB PyHKIUT;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: OOJACTh OMNPEIEIEHUS U MHOXKECTBO
3HaYCHUN (PYHKIMH, HYJIH QYHKIUU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHbIE (PYHKIIUH,
nepuoanueckue QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOoJibllee M HAuWMEHbIIee 3HaueHHe (YHKIUM Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs! (PYHKIUS C HATYPAJIbHBIM U
LENbIM [OKa3zareiaeM, rpauk CTENEeHHOW (YHKIMM C HATYpPaJbHbIM U LEIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHW KaK (DYHKIMM OOpaTHOMl CTENeHu ¢
HaTypaJbHbIM MOKa3aTeJIeM;

ONepupoBaTh MOHATUSMU: JIMHEWHAs, KBaJgpaTU4Has M APOOHO-TMHEHHas
(GYHKIMH, BBITOJHATH 3JIEMEHTApPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CcBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTelbHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HCHOJb30BaTh MX TpaUKH IJIs pElIeHUs
YPaBHEHU;

CBOOOZIHO ONEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONIb30BaTh rpauku (QYHKUMHA 1T  MCCIEJOBaHMUS TMPOIECCOB U
3aBHCHUMOCTEH NpH pelIeHuH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U pealbHON
YKU3HU, BbIpAXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXKy BEIMYMHAMU;

Hauvana MmaTemaTn4eckoro anajiusa:

CBOOOJHO OMNEpUpPOBaTh MOHATHSIMH: apuPMETHUECKas U TeOMETpHYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATIBHBIN pOCT, (GOopMysa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PELIEHUs peajbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TMOCIEAOBATEILHOCTh, CITIOCOOBI 33 aHuUs
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE W OTPAaHWYEHHBIE TOCIIEIOBATEIBHOCTH,
MIOHMMATh OCHOBBI 3apOXKJIEHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: HENpepbIBHbIE (YHKIWU, TOUYKH
paspbiBa rpaduka QyHKIIUM, aCUMITOTHI rpaduka PyHKIINH,

CBOOOJHO OIEpPUPOBATh TOHATHEM: (YHKIHS, HEMpEephIBHAsS Ha OTPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MPOU3BOJAHBIE CYMMBbI, TTPOU3BEACHUS, YACTHOTO U KOMIIO3UIUU
IBYX (YHKIIMH, 3HATh MPOU3BOJHBIE JIEMEHTAPHBIX (PYHKIINIA;

HCIIOJB30BaTh TE€OMETPUUECKUNA W (U3UYECKUI CMBICI MPOU3BOJHON IS
pelIeHus 3a1ay.

MHosKecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHITHSMHU:  MHOXKECTBO, OIEpaluud  Haj
MHOECTBaAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJjisl OMUCAHUS peaIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OIpEJEICHUE, TeopemMa, YpaBHEHUE-
CJIeICTBHE, CBOMCTBO MaTeMaTHYECKOr0 00BbEKTa, J0KA3aTEIhCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOywenuss B 11 kjacce oOydarOIMIACS TMOJYYUT CIEAYIOIINE
MPEIMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJHO OMNEpPUPOBATh TMOHATUSIMU: HATypaJIbHOE U I1EJ0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX W LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JETUMOCTU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelIeHHs 3aa4, IPUMEHSTh
anroput™m EBkinia;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJII0, 3alUCHIBATh
HaTypaJibHbIE YKCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJHO OMEPUPOBATH TMOHSITHUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMILJIEKCHBIE UYHCIIa B alreOpanvyeckoud u
TPUTOHOMETPHUUECKON (hOpMe, BBHIMOIHATh apu(PMETHUECKUE ONeparii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO ONEpUPOBATh MOHATUSIMH: HPpPALUOHATbHBIC, MOKa3aTeIbHbIE U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEIICHHS C  [OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OMEpUPOBaTh TMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyNbl  JUIsi  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palrOHAIbHbIE, UPPALMOHAJILHEIE, ITOKa3aTeJIbHBIE,
jgorapupMuyUecKkue UM TPUTOHOMETPUUECKHE YpaBHEHUSI M  HEPABEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTphl;

MPUMEHSATH TpapruuecKrue METObI ISl PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a]1a4d ¢ IapaMeTpaMHy;

MOJICNIUPOBaTh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAXKECHHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI IO YCIOBUIO 33/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIM C HCIIOJIB30BAHMEM armapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKUUMU U rpapuku:

CTpOUTh TpadUKH KOMMO3UIMH (YHKIUH C TOMOIIBIO SJIEMEHTAPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIE€OMETpPUYECKHE 00pa3bl YpaBHEHMH M  HEPaBEHCTB  Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUSAMH: TpadUKd  TPUTOHOMETPUUECKHUX
yHKUMi;

NPUMEHSTh (QYHKIIUU [ MOJICIMPOBAHUS U MCCIICOBAHMS PeabHBIX
IIPOLIECCOB.

Hayana maTeMaTH4eCcKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIsl UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJIUTh HAaMOOJbIIICEe U HAUMEHbIIIEee 3HAUCHUSI (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIy4dlller0 PpEIICHUS B
NPUKIAIHBIX, B TOM 4YHUCJE COLUUAIBHO-DKOHOMHYECKHUX, 3ajadyax, s
OTpENENIEHUs] CKOPOCTH U YCKOPEHHUs mpolecca, 3aJaHHOTO (GopMysol uiu

rpadukom;



CBOOOZHO ONEpUpOBaTh TOHATUSAMU: TepBooOpa3Hasi, OMPEIACIEHHBIH
WHTErpall, HaXOAUTh MEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIMNA W BBIYUCIATH
uHTerpai no gpopmysne Herotona-Jleitonuna;

HAXOJUTh TUIOLIAN TUIOCKUX (PUTYp U 0OBEMBI TE€Nl C MOMOIIBIO HHTETpaa;

UMETh MPEJICTABICHUE O MATEMATHYECKOM MOJIEIUPOBAHUM HA TMpPUMEpE
cocTaBieHus Au(GepeHIInaTbHbIX YpaBHEHUIH;

pemarhs NPUKIAIHBIE 337a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO H
bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrporbusie | Hpaxririeckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypesI
MHO0X€eCTBO JEMCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PaiinoHabHbIE ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
9 Oynkiun ¥ rpaduku. Ctenennas QyHKIUS ¢ 12 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernueckuii KOpeHb N-0¥ CTENEHHU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 IToka3zarenbHas GyHkius. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTpruyeckue BEIpaXeHUs U 29 1
YpaBHEHHUS
ITocnenoBarenbHOCTH U IPOrPECCUN 10
HenpepeBabie Gyakimm. [IponsBomHast 20
9 [ToBTOpEeHME, 0000IEHNE, CUCTEMATH3AITUS 5 9
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbIl Bcero Kourpoabubie | Tpaxtueckue o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 HccnenoBanue GpyHKIUH ¢ TOMOIIBIO 29 1
IIPOU3BOIHOM
2 [TepBooOpasHasi U MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUIECKUX (HYHKINH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, IOKa3aTeabHbIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHsie uncna 10 1
HatypanbHble u 1ienble uncna 10
Cucrembl palluOHAIBHBIX, UPPAITTOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AITUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
/i Tema ypoxa Beero Konrpouasnsie | IIpakruyeckue iytlennﬂ :)Iﬁl()l;ioBaTeanme
padoTsbI padoThI pecypest
1 MHOXeCTBO, onepaluy Haji MHOKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1
anmapara JaJisl pelieHus 3a1a4
Panmonaneueie yncina. OObIKHOBEHHBIE U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbBIE IEPUOIUYECKUE TPpodU
Panmonaneuelie yncina. OOBIKHOBEHHBIE U
5 JECSITUUHbIE TPOOH, IPOLIEHTHI, 1
OECKOHEUHBIEC TIEPUOIUUECKUE JPOOH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB JIs 1
penieHus MPUKIAIHBIX 3324
7 [Tpumenenue npoOeit U MPOIIEHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JerictBuTenbHbIe uncia. PaimonanbHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepainu ¢ 1
JEMCTBUTENbHBIMU YU CIIAMU
10 Mopynb 1eiCTBUTENBHOTO YUCIIA U €70 1
CBOICTBA




11

[TpuOnkEHHbBIE BEIYMCIICHUS, IPaBUIa
OKpYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BbIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcHOBHBIE MCTOJbI pCHICHUS LCJIbIX U
JpOOHO-paMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIEBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMUA KO3PPHUITHEHTaMU.
Teopema Buera

17

Pemenue cuctem TUHENHBIX YpaBHEHUN

18

Pemenue cucrem TuHENHBIX YpaBHEHUN

19

Marpuiia CUCTEMBI IMHENHBIX YPAaBHEHU.
Onpenenurens MaTpUILIbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

Ornpenenurens MaTpUILIbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIUKCIIEHNE €T0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s peeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Peienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YpPaBHEHUM

23

Penienne npukiiaqHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas pabota: "PanmonanbHeie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX YpaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno o6patubie pynkiun. Kommnosumms

byHKIUH

26

I'paduk PyHkunuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpa@uKoB GyHKIUN

27

OO6nacTp ornpeesieHUs] U MHOXKECTBO
3HaueHud pyHkuuu. Hynu ynkunu.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

UYErHble ¥ HEYETHBIE (PYHKIIMH.
[lepnoanueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HauOonb1iee n HauMeHblIIee 3HAYCHNE
(GYHKLINU Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTHyHast U APOOHO-
TuHeHas GyHKuun

31

DJIeMEHTapHOE UCCIIEIO0BAHNUE U
nocTpoeHue rpaduKkoB ATUX QYHKIUN

32

DJeMeHTapHOoe HCCieI0BaHue U
nocTpoeHue rpadukoB 3TUX GyHKIUH

33

CremneHs ¢ [eJIbIM [IoKasareiieM. buaoMm




Hrrotona

CrerneHs ¢ LICJIBIM II0Ka3aTeeM. bunom

34
HeroToHa
CrenenHast QyHKIUS C HATYPAJIbHBIM U

35 LIeJIbIM TOoKa3aTeseM. E€ cBoiicTBa U
rpaguk

36 KoHntposbnas padorta: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATYPAITbHOM
CTEIIEHU U ero CBOICTBA

38 ApudmeTnueckuii KOpeHb HaTypallbHON
CTEIIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
CoJIep KAIUX CTENIEH! U KOPHU

40 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonansHele ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUI
Wppannonansublie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YPaBHEHU
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TIEPEX OBl B PEIICHUN




UPPALMOHATILHBIX YPaBHEHUI

PaBHOCWIIBHBIE ITIEPEXO/IBI B PELICHUU

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUN
VPPALMOHAIIbHBIX YPABHECHUN

48 PaBHOCHIIBHBIE ITEPEXO0/IBI B PEILICHUN
UPPALMOHATIBHBIX YPABHECHUN
CoiicTBa 1 rpaduk KOpHs N-0i CTENEHU

49 KaK (DYHKITUU 0OpaTHOM CTEIICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoticTBa 1 rpaduK KOpHs N-0if cTeneHu

50 Kak (QyHKIIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeeM
KonTponbhas pabota: "CoiicTBa u rpaduk

51 KOpHsI N-0ii cTrenenu. MppannoHaibHble
ypaBHeHHS"

59 CreneHsb ¢ palliOHAIBHBIM IOKa3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHAIBHBIM IIOKA3aTENEM U
€€ CBOICTBA

54 CreneHsb ¢ palliOHATIBHBIM OKa3aTeNeM U
€€ CBOICTBA

55 [Toxa3zaTtenbHast GyHKLHMSA, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUH 115
pelIeHusl ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIUH 115

peueHus: ypaBHEHU I




IToxasaTenpHBIE YpaBHCHHA. OcHOBHEIC

58 METO/Ibl PEIICHUS MTOKa3aTeIbHBIX 1
YpaBHEHUI
[ToxazarenbHble ypaBHEeHUA. OCHOBHBIE

59 METO/Ibl PEIICHUS] TOKA3aTeIbHbIX 1
YpaBHEHUI
[TokazarenbHbie ypaBHeHUs1. OCHOBHbBIE

60 METO/IBI PEIICHHUS TOKa3aTeIbHBIX 1
YpaBHEHUI

61 KonTtponbsHas padora: "[lokazarenpHast 1
¢dbyuknus. [TokazarenpHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTa norapugma 1

63 Jlorapudwm yucna. CoiicTa norapugma 1

64 Jlorapudm yucna. CoiicTa norapugma 1

65 JlecsiTuuHbIe U HATYpaJbHbIE JOrapu(pMbl 1

66 JlecaTuuHble U HaTypalibHBIE JIOTapU(PMBbI 1

67 [IpeobpazoBanue BEIpaXKEHUH, COAEPIKAIIIX 1
aorapupmbl

68 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1
Jorapupmbl

69 [IpeobpazoBanue BeIpakeHUI, COAEPIKAIINX 1
JorapuQpmbl

0 Jlorapudmuueckas ¢pyHKIus, e€ cBOiCTBa U 1
rpaduk

71 Jlorapudmuueckas ¢pyHKIus, €€ cBOiCTBa U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKINN IS 1

pellIeHHs] YpaBHEHUI




Hcnonp3oBanue rpaduka GyHKINAN IS

73
peleHNs ypaBHEHUH
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEX0/IBI B PEIIEHUU
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

79 Konrtponsnas pabota: "Jlorapudmuyeckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTaHTE€HC
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTaHTE€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apTyMEHTa
TpuronomeTrpudeckas OKpy>KHOCTb,

84 oTpeieIeHne TPUTOHOMETPUYECKUX

(GyHKIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 onpeielIeHUE TPUTOHOMETPHYECKUX 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKHE (YOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKHE (YOPMYIIBI 1

9 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAYKCHU I

92 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

03 [Ipeo6pa3oBanne TPUTOHOMETPHUUECKHUX 1
BBIPAYKEHUH

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

96 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHN 1

97 Pemennie TpUroHOMETPUYECKUX YPaBHEHUM 1

98 Pemenne TpuroHoMeTpHYECKIX ypaBHEHHN 1

99 Pemennie TpUroHOMETPUYECKUX YPaBHEHHM 1

100 Pemrenne TpuroHOMeTpHYECKIX ypaBHEHHNA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnemoBaTenbHOCTH, CIOCOOBI 3aTaHUS 1

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUH

MOHOTOHHEBIE B OI'paHUYCHHEBIC

103 ocJIeIoBaTeIbHOCTH. icTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 ['eomeTpuyeckas mporpeccus

106 beckoneuHo yObIBaromas reoMeTpuyecKas
nporpeccust

107 CyMMa 6eCKOHEUHO yOBIBArOIIEH
FE€OMETPUUECKOMN POTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmya CIOKHBIX IPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Konrtponbnas pabota:
"ITocenoBaTenbHOCTH U IPOrpeccun’

112 HenpepriBHbIE QYHKIIMHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpaUKOB
byHKIUH

114 CaotlicTBa (pyHKLMI HETTPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (pyHKIIMI HEMTPEPBHIBHBIX HA
OTpe3Ke

116 MeTto1 UHTEpBAJIOB JIsl PELICHUS

HCPABCHCTB




MCTOI[ HWHTCPBAJIOB IJIs PCIICHU A

117
HEpaBEHCTB

118 Meton UHTEpBAJIOB JUIsl pEIIEHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHre CBOMCTB HENIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast IpOU3BOIHEBIC KU

YH

Onpenenenue, reoOMETPUUECKUI CMBICIT

122 ’
MIPOU3BOJHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTelbHOM K rpaguKy
byHKIUN

125 VYpaBHeHHe KacaTenbHOH K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE 2NIEMEHTAPHBIX (YHKIHIA

127 [Tpou3BoiHBIE 27IEMEHTAPHBIX (PYHKIMI

128 [Ipou3BoHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [IpousBoaHast CyMMBI, TPOU3BECHHUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [Tpou3BoHAS CYMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

131 KonTtponbhas pabora: "IIpousBoanas”

132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITHS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "Oyukiun"
134 Wroroas KoHTpOJIbHAS paboTa 1
135 Hrorosast KOHTpoOIIbHAsS paboTa 1
136 [ToBTOpEHME, 0000IIICHNE, CHCTEMATH3AIIUS 1
3HAHUH
OBILIEE KOJIMYECTBO YHACOB I1O 136 10

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KouTtpoJsbHble

Bcero
padoThI

IMpakTnyeckue
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

[IpumeneHnne npon3BOAHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHnue npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nponu3BOAHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO 1

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHnue HarOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUs HEIIPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKINU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEPEPHIBHOMN
GbyHKINU Ha OTpE3Ke

12

Haxoxnenne HauOoJIbIIeEro U
HAaWMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

13

[IpuMeHeHne npOU3BOAHON AJIS
HAax0’KJICHNs HAWJTY4IIIETO PEIICHUS B
MIPUKIIAJHBIX 3a/1a4ax

14

[IpuMeHeHne npou3BOAHON AJIS
HAaxO0’KJICHNs HAWJTY4IIIETO PEIICHHS B
MIPUKIIAJHBIX 3a/1a4ax

15

ITpumMeHeHHe NPOU3BOAHOM 11t
OIIpeJIeJIEHUS] CKOPOCTU U YCKOPEHUS
mporecca, 3aJaHHOT0 (GOPMYIIOH HiIn
rpadukomM

16

[IpumeneHnne nponu3BOAHOM JUIst
ONPEACIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOTO (OPMYIION UITH
rpadukomM




17

Kommosumus ¢hyHkimit

18 Kommosumus dhyHkimit

19 Komnozunus pynkumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerprueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

29 KonTponbnas padora: "Hccienoanue
GYHKIHU ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
MepBOOOPaA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe d7IeMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 WNurerpai. ['eomeTpuyeckuii CMbICI
UHTErpaia

7 Brruucnenue onpenenéHHOro HHTErpaa
o gopmyne HeroTona-JleiiOnumna

28 Brruucnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOHuma

29 [IpuMeHnenne nHTETpaa Jyisl HAXOXKICHUS
MJI0IA e TIIIOCKUX PUTyp

30 [IpuMeHnenne nHTETpasa Jyisl HAXOXKICHUS
00BbEMOB Ir€OMETPUYECKUX TeT

31 [Tpumeps perennii nuddepeHImanbHbIX

YpaBHEHHI




[Tpumeps! perenunit auddepeHnnanbHbIX

32 .
ypaBHEHUI
MaremMaTHuecKkoe MOJIeIUPOBAHUE

33 peabHBIX MPOLECCOB C MTOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

34 KonTponbnas padora: "Ilepoobpasnas u
uHTerpan”

35 Tpuronomerpuieckne QyHKIIMH, UX
CBOWCTBA U Irpap KU

36 Tpuronomerpuueckue QyHKIMU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne QyHKIMH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIIMH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Penienue TpuroHOMETpUYECKUX
HEpPaBEHCTB

46 Perienue TpuroHOMETpUYECKUX
HEpPaBEHCTB

47 Pemenue TpuronHoMeTpuIeCcKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/IBI PELICHHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/bI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJTBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PEIICHUS

norapu)MIUIECKHX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

>/ UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHUS
UppalroHaTbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue MeTOIbI peIeHus
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl pelieHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue MeTOIbI peIeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'padrueckue MeTOIbI pelIeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl pereHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl pereHus
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTO/1bI pelIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduaeckne METO B! peIICHHS
68 MOKa3aTeIbHBIX U IOTapUPMUIECKUX
YPaBHEHUU
I'paduueckue MeTO B! peleHHs
69 MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX

YpaBHEHUU




70

I'paduyeckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOrapu(pMUUIECKUX
HEpPaBEHCTB

71

I'paduyeckue MeToab! pereHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB

72

KonTponbnas pabdora: "HppanuoHnanbHslie,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBA"

73

KommiekcHpie yncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIa

74

KommiekcHpie yncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMITJIEKCHOTO YHCIa

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrrueckre onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHre KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YHUCIIa

81

HpI/IMeHeHHe KOMIIJIEKCHBIX YHCEII AJIA




penreHus GU3NIECKUX U FTeOMETPUIESCKHUX
3a1a4y

Kontposnbnas padora: "KoMriekcHbie

82 "
qucna

83 HatypanbHble 1 11enb1e uncia

84 Harypanbnblie u 1iebie uncina

85 [TpuMmeHeHrnEe MPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

86 [IpuMmeHeHue npu3HaKoB IETUMOCTH
LEJbIX YUCEIl

87 [TpuMeHeHHEe MPU3HAKOB ISTHMOCTH
menbix yncen: HOJQ u HOK

88 [IpumeHeHne npu3HaKoB IETUMOCTH
uensix yucen: HOJ u HOK

89 [TpuMeHeHHEe MPU3HAKOB JISTHMOCTH
EJIBIX YHACEI: OCTATKH 110 MOJIYIIO

9 [TpuMeHeHHEe MPU3HAKOB JISTHMOCTH
LEJBIX YUCEI: OCTATKH 10 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 LEeNBIX YHCceN: anroput™ EBknunaa s
pelIeHus 3314 B LIEJIBIX YHCITaxX

92 Kontponbras padota: "Teopus menbrx
qucen"
Cucrema v COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBHS

94 Cucrema 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICACTBUA

o5 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTE palliOHAIbHBIX YpaBHEHUN

OcHOBHBIE METO/bI PELICHUS CUCTEM U
96 COBOKYITHOCTEW UppalMOHAIbHBIX
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
97 COBOKYITHOCTEH MMOKa3aTeIbHbIX
yYpaBHEHUI

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
98 COBOKYIHOCTEH MMOKa3aTeIbHbIX
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JTOrapru(PMUIECKUX
YPaBHEHUU

OCHOBHbBIE METO/IbI pEILICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YPaBHEHUU

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3aj1a4 1 3a]1a4 U3

101 pa3NUYHbIX 00JIaCTe! HayKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3yibTaToB

[IpuMeHeHHe CHCTEM K peIeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a/1a4 13

102 pa3IMYHbIX 00acTel HayKu U pealbHON
KU3HH, UHTEPIPETANNS TTOTYICHHBIX

pe3yabTaToB




[IpumeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 U3

103 pa3IUYHBIX 00JIacTel HAyKU U pealbHON
KHU3HU, HHTEPIPETAIUS TTOTYyYCHHBIX
pe3yabTaToOB
Kontposbnas padora: "Cuctemsl

104 paIMoOHAIBHBIX, HPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHeHU"

105 PanmonansHble ypaBHEHUS C TapaMeTpaMu

106 PanmonanbsHbIe HEpaBEeHCTBA C
napameTpamu

107 PannonaneHbIE CHCTEMBI C TApaMETPAMHU

108 UppatnmonansHble ypaBHEHHUSI,
HEpaBEHCTBA C apaMeTpamMu

109 HppanmoHanbHbIe CHCTEMBI €
napameTpamMu

110 [TokazarenbHbIE ypaBHEHHUS, HEPABEHCTBA C
napameTpamMu

111 [TokazaTenbHbIE CUCTEMBI C TApaMETPAMHU

112 Jlorapudmuueckue ypaBHeHHS],
HEpaBEHCTBA C apaMeTpamMu

113 JlorapudmMuueckure CUCTEMBI C
napameTpamMu

114 TpuronomeTpruyeckue ypaBHEHUS C
napameTpamMu

115 TpuronomeTpuueckre HEpaBEHCTBA C

napameTpaMu




116

TpuroHomeTpruyecKue CUCTEMBI C
napameTpaMu

117

[Toctpoenue u uccienoBanue
MaTeMaTUYeCKUX MOJIeTIEH pealbHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamMmu

118

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C IOMOIIBIO0 CHCTEM YPaBHEHHIA
C mapaMeTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C IOMOIIBIO0 CHCTEM YPaBHEHHIA
C mapaMeTpamu

120

KonTponbHas pabora: "3anauu c
napameTpamu”

121

[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3auus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, 06061IeHNE,
cucTeMaTtu3aius 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6001IEHNE,
cucTeMaTHu3anus 3HaHui: 'Y paBHeHusI.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 0600MIIEHNE,
cucreMmarn3anus 3Hanui: "HepaBeHncrsa"

125

[ToBTOpenue, 060061IeHNE,
cuctemMaTtu3anus 3HaHui: "HepaBencraa"

126

[ToBTOpenue, 0600mEeHNE,




cuctemaTtu3anus 3Hanui: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE,

127 cuctemMaTtu3anus 3HaHui: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 060061IeHNE,

128 cuctemMaTtuzaius 3Hanui: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHme, 06001ICHNE,

129 cucreMaTtu3anus 3HaHui: "TIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucrtemaTusanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, 0600IEeHNE, 1
cucreMaTtu3anus 3Hanui: "Oyukuun"

132 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3arus 3HaHui: "OyHkun"

133 [ToBTOpenue, 06001IEHNE, 1
cucreMaTtu3arus 3HaHui: "OyHkun"

134 Hroroas koHTponbHAs paboTa

135 Hrorosast KOHTposbHas paboTta 1 1

136 [ToBTOpEeHme, 0600IIeHNE, 1
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU

HUHTEPHET
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