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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Ausredbpa M Hayajla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTU H  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOmero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTUYECKON 3aau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONEepaluu: JeJICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUSI W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jlannasi copep:karenbHas JTUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUIN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKHU.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIONB30BaHUE (PYHKIMU 7S PEIICHUs 3a7ad U3 JPYTHX Y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMATUYECKUM aHAJIM30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IMONyYCHHbIE (DYHKIIMHA, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, MO3BOJIIOIIMX BbIPAXaTh 3aBUCHUMOCTH MEXJAy BEIUYMHAMU B
paznuyHoil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3ydenwue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHas auHMs «Hauama maremaTudeckoro aHanau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTH4eCKHX, TaK U MPUKIAJHBIX 3ajad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJNbIIMNE W HAaUMEHbIIUE
3HAYEHUsI, BBIYUCIATH TUIOMIAAU GUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas conepkarenbHas JHMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKMX MOJENeHl peaJbHbIX CHUTYaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpaX.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONUIUN BCE pa3/esbl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIIOJIB3YeTCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoauueckue Jpoou. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubakéHHBIC BRIUUCIICHHS, TTpaBUiia
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUEe HePAaBEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAXKEHUM, COACPIKAIIMX CTETIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHHSI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKHIl CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
MOMOILBIO MaTPHIL U ONPEIETUTENCH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHBIE (QYyHKIHU.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe QyHKIMH. [lepruoanyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOUYkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. OnpeeneHne, FTeOMeTpUIECKU 1
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [I[pumeHneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pa3IuyHbIX o0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs YpaBHEHHUM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro nurerpana no gopmyne Hetotona-JleiiOnuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUYaOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
MpOIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS MPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHWE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKd Kak cdepbl 4YeIoBEeYEeCKOM ACATEIbHOCTH, 3TAroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUM, yCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKaALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKIFOUEHHI 0 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus YydeOHOW 3agauu  (CpaBHUBAaTh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOojee MOAXONAUMH ¢  y4yéToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYecKOTro 00beKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpOIEcCa, a TaKXKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B pa3IUYHbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYyXXJIeHUs 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pEelIEHNs, COIMOCTABIIATh CBOM CYXIEHUSA C CYKICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUH.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIN U YCIOBUSAM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajady, MPUHUMATh 1€Jb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYXIaTh MPOLECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHmnoBbIX ¢opmax paboThl (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIIKY H
OLICHKY PE3yJbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSAMHU: MHOTOWIEH OT OJHOH IepeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

cBOOO/IHO ONEpUPOBATHh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpUIl U OIpEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCITIOJIb30BATh CBOIICTBa JgorapupmMoB JUISE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYecKre (GopMyIIbl Il TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIEJIMPOBaTh peajbHblE CUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKuud, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUAMH: UYETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpauk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJIeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMH YUCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauyana maTeMaTH4eCcKOro aHaJIu3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs pEeajbHBbIX 3aJad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEA0BATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOro0 aHajau3a Kak aHalau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH MOHATHSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIYKCIIATh ITPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXXECTBO, ONEpaly  Haj
MHOKECTBaAMU;

UCITOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHNs pealbHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH TOHATUAMHM: OIPEACIICHUE, TEOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy obOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIETyIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBbIX YUCEN, MCIOJb30BaTh NMPU3HAKU JEIMMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBKina;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alHUChIBATh
HATypaJIbHbIE YMCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS,

CBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSITH TpauiecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C UCIOJIL30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJIsl HCCIIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3adaHHOro ¢GOpMyJIon WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIIEMEHTAPHbIX (YHKUMH M BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HaXOJUTh IUIOLIA/IN TIOCKUX (GUTYp ¥ 0OBEMBI TEJ C MOMOIIIBIO HHTETpaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpaMMblI Bcero Kontporevie  Ipakrireckue o0pasoBaTe/bHbIC
padoThI padoThI pecypesI
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 27 9
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 16 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 16 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 20 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCUH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpaMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypen
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 23 5
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKITHIHA. 18 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHele, MOKa3aTENbHbBIE U 29 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHbie dncia 10
6 HatypanbHble u iensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAIIMOHATIBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 14 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 13 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 14 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KouunyecTBo DJIeKTPOHHbIE
Jara uzydyenus
Ne 4acoB uudgposbie JdonmosaHuTeabHas
n/n Tema ypoka o o o0pa3oBaTe/ibHbIE uHpopmanusa
Bcero
IaHy  ¢gaxry pecypchl
1 MHOXecTBO, Olepanuu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33134
8 [erictBuTenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
ApudmeTnueckne ornepanuu c
9 JIEUCTBUTEIbHBIMHU YU CIaMu. MoayJib 1

JEUCTBUTEIBHOTO YHCIIA U €T0 CBOMCTBA




10

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN

11

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

12

13

14

OCHOBHBIE METO/Ibl PELLICHHS LIENIbIX U
JPOOHO-PaLMOHAJIbHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANILHBIX YPAaBHEHUHN U
HEPaBEHCTB

Koumponvnasn paboma Bxoonoit konmpons

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4ieHa Ha MHOTOWIEH C
octatkoM. Teopema besy

MHOro4wieHsl OT OAHOU NEPEMEHHOM.
Jlenenre MHOrO4JIeHa Ha MHOTOUIEH C
ocratkoM. Teopema besy

18

MHorouIeHsI ¢ 1eabIMA K0P DUITUSHTAMH.
Teopema Buera

19

20

MHorouIeHsI ¢ 1eabIMA K0P DUITUSHTAMH.
Teopema Buera

Pemrenne cucreM JTUHEHHBIX ypaBHEHUN

21

Pemienue cucrem TMHEHHBIX YpaBHEHHI




22

Martpuua cucTeMsl JINHEWHBIX YPAaBHCHUM.
Onpenenurenb MaTpUIBI 2X2, €ro
FeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €0 3HAUCHUSA

23

Ornpenenurens MaTPUILI 2X2, €r0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

24

25

[IpuMeHeHne onpenenuTens A peLeHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUI

26

Pemrenne npukitagHeIxX 3a/1a4 ¢ HOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

27

28

29

Konmponvnas paboma: "Payuonanvnoie
ypaenenusa u nepasencmea. Cucmemot
JIUHENHbIX ypasHenui"’

OyHKIUSA, cI0cOObI 3a1aHusT PYHKIIH.
B3aumuo obpatnbie ¢pynkumuu. Kommnosumus
byHKIHII

I'paduk pyHKIMU. DIeMEHTapHbIE
npeoOpa3oBaHus TpapuKoB QyHKIHHA

30

OO6macTh onpeesieHust © MHOXECTBO
3HaueHu# QyHkuuu. Hynu ¢pyHkum.
IIpoMexyTKH 3HaK IOCTOSTHCTBA

31

UeETHbIe 1 HEUETHBIC (PYHKITHH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH




MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

32 Haubonbiiee u HaMeHbllIee 3HAaYCHHE
(GYHKIMU Ha IPOMEKYTKE

33 Jlunelinas, KBaJpaTu4Has U IpOOHO-
TUHEWHas QyHKIUHN

34 DneMeHTapHOE UCCieI0BaHUE U IOCTPOEHUE
rpadukoB 3TuX QpyHKIUN

35 CreneHs ¢ 11e7bIM MOKa3aTesneM. bunom
Hprorona

36 Crenens ¢ 1eabpIM MoKazareneM. bunom
Herorona

37 CrenenHast GyHKLUS C HATYPaJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

38 CrenenHast QyHKIMS C HATypalbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

39 Konmponvnas paboma: "Cmenennasn
dynukuusa. Eé ceoiicmea u zpagpux’’

40 Apudmernueckuit KOpeHb HaTypaIbHON
CTEIIEHH U ero CBOICTBa

41 ApudmeTnueckuil KOpeHb HaTypaIbHOU
CTEIIEHH U €ro CBOICTBa

4 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKCHUH,
COZIep KAIINX CTETICHH U KOPHU

43 IIpeoOpa3oBaHus UNCIOBBIX BHIPAXKEHUH,

COACPpIKAINX CTCIICHU U KOPHU




44

Uppanmnonansusie ypaBHeHusi. OCHOBHbBIC
METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

45

Wppanmonanbuble ypaBHeHUs. OCHOBHbIE
MCTOBI pCHICHUS UPPALIUMOHATIBHBIX
YpaBHEHUU

46

47

Wppaunonansubie ypaBHeHHsl. OCHOBHBIE
MCTOABI pCHICHUS UPPALMOHATIbHBIX
YpaBHEHUU

PaBHOCUIIBHBIE TIEpEXObI B PEHICHUH
UppalMOHANIBHBIX YpaBHEHUI

48

PaBHOCHIIBHBIE IEPEXObl B PELICHUU
HUPPALMOHATIbHBIX YPAaBHEHUU

49

50

PaBHOCHIIBHBIE TEPEXOBI B PELIEHUN
MPPALMOHAIIBHBIX YPAaBHEHUU

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHaIbHbIX YPaBHEHHUH

51

CaoiicTBa ¥ rpa@uK KOpHS N-O CTENEHU KaK
(GyHKIIMU 0OpaTHOM CTENEH!U C HaTypajJbHbIM
IIOKa3aTesIeM

52

CaoiicTBa 1 rpauK KOpHS N-0i CTETEHU KaK
(GyHKIIMU 00paTHOM CTENEHU C HaTypajJbHbIM
IIOKa3aTeneM

53

CaoiicTBa 1 rpaduk KOpHS N-0if CTETEHN KaK
(GyHKIIMU 0OpaTHOM CTENEH!U C HaTypajbHbIM
MoKa3aresieM




54

Koumponvnan paboma: ""Ceoiicmea u
2paguk Kopna N-oii cmeneHu.
Hppayuonanvnuwie ypasnenun'"

55

Konmponvnaa paboma: "Ceoiicmea u
epaguk Kopua N-0ii cmenenu.
Hppayuonanvuvie ypasnenusn'

56

57

CreneHb ¢ pallMOHAJIBHBIM TTOKa3aTeeM U e€
CBOMCTBA

CrteneHb ¢ pallMOHAJIBHBIM TTOKa3aTeeM U e€
CBOICTBa

58

Crenens ¢ palliOHATBHBIM MOKa3aTeIeM U €€
CBOMCTBA

59

60

IToka3zarenbHast QyHKIM, €€ CBOMCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUM 115
pelleHns ypaBHEHUN

61

62

63

64

Ucnons3zoBanue rpaduka QyHKIUU A1
peuieHusl ypaBHEHU I

[TokazaTenbHble ypaBHEeHUA. OCHOBHbBIE
MCTOABI pCHICHUS ITOKAa3aTCIbHBIX
YpaBHEHUI

IlokazarenbHble ypaBHEHUA. OCHOBHBIE
METO/BbI PEILIECHUS TTOKA3aTEIbHbBIX
ypaBHEHUH

[TokazarenbHble ypaBHEeHUS. OCHOBHBIE

METO/Ibl PEIIEHUS ITOKA3aTENbHBIX
ypaBHEHUH




Konmponvnaa pavoma: "Ilokazamenvrnan

05 ¢dynkyusn. Iloxazamenvuvie ypaenenusn'

66 Jlorapudm uucna. CoiicTa jorapugpma

67 Jlorapudm yucna. CoiicTa jorapudpma

68 JlecATUYHBIE U HATypaAJIbHBIE JTOTapH (MBI

69 IIpeoOpa3oBanue BbIpaXKeHUH, COAEPIKAILINX
J0TaprU(OMBI.

70 [IpeoOpa3oBaHue BEIPpAKCHHH, COIEPIKALTUX
norapupmsbl

71 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
sorapupmMsbl

7 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapupmbl

73 Jlorapudmuueckas pyHkuus, e€ cBolicTBa U
rpaduk

74 Hcnonb3oBanue rpaduka GyHKIUM 115
peleHus ypaBHEHHHA

75 Hcnonb3oBanue rpaduka GyHKIUM 115
peleHus ypaBHEHHH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI pelIeHUs JorapuPpMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

77 METO/IbI pelIeHUs JorapuPpMUUECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

78 METO/bI pelIeHUs Torapu(PMUIECKUX

YpaBHEHU




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

79 - 1
Jorapu(pMUUECKUX ypaBHEHUN

80 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 1
Jorapu(pMHUUECKUX ypaBHEHUN

81 Koumponvnasa paooma: "Jlocapugpmuuecxkan 1
dyukyusa. Jlocapugpmuueckue ypasnenusn'

82 Cunyc, KOCHHYC, TAHT€HC M KOTAHTEHC 1
YHCIOBOTO apryMeHTa

83 Cunyc, KOCHHYC, TAHT€HC M KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

84 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

85 APpKCHHYC, apKKOCUHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckast OKpy>KHOCTb,

86 OTIpeJieIeHue TPUTOHOMETPHUYECKUX (DYHKIINN 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuieckas OKpy>KHOCTb,

87 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIUN 1
YHCIIOBOTO apryMeHTa

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE POPMYITBI 1

90 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

91 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 1

92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1

BBIPAKECHH I




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

94 . 1
BBIpOKCHU I

95 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

96 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1

97 PemreHne TpUroHOMETpUYECKUX YPAaBHEHUM 1

98 Pemenue TpuroHoMeTpuUeCKUX ypaBHEHUN 1

99 Pemenne TpUroHOMETPHUUECKUX ypaBHEHHUN 1

100 Pemenue TpuroHoMeTpuUeCKUX ypaBHEHUN 1
Konmponsnasa paboma:

101 "Tpuzonomempuueckue 8vlparxceHus u 1
mpuzonomempuyeckue ypagHeHus'"’
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHNUS

102 nocyenoBarenbHOCTeH. MeTos 1
MaTeMaTHYECKON MHIYKIIUN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 mocJieI0BaTeIbHOCTH. VicTopus aHanm3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTpryeckas mporpeccus

106 beckoneuHo yObIBarolasi reoMeTpuiecKas 1
nporpeccus

107 CyMMa GeckoHEeYHO yOBIBarome 1
reOMETPHUECKON POTrpeccuu

108 JIMHEeHBIN ¥ SKCTIOHEHIMAIbHbIA pocT. Yncio 1

e. @opMyIa CI0KHBIX MPOIICHTOB




JIMHENHBIN ¥ SKCIOHEHUHUAIIBHBIN pocT. Yncio

109 1
e. @opMy1a CII0KHBIX POLIEHTOB

110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS 1
peanbHBIX 3324 IPUKIIAJHOTO XapaKTepa

111 Koumponvnas paboma: 1
"Ilocnedosamenvnocmu u npozpeccuu’

112 HenpepbiBHBIE QYHKINN U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB 1
byHKIUI

114 CoiicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1

115 Meroa MHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1

116 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

118 [TpuMeHeHHne CBOMCTB HETIPEPBHIBHBIX (PYHKLUI 1
IUIs pelIeHus 3a1a4

119 Hmozosasn konmponwvhasn paboma

120 Hmozosas konmponvhan paboma

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINH

122 OHpe,Z[CJICHI/If:, TreOMETPUYECKUI CMBICT 1
MTPOU3BOTHOM

123 OHpe,Z[CJ'ICHI/If:, (u3HUeCKul CMBICTT 1
MIPOU3BOIHOM

124 VYpaBHeHHe KacaTeabHOU K rpaduky GpyHKINN 1

125 VYpaBHeHHEe KacaTeNbHOU K TpapuKy GyHKIMU 1

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (HYHKIINH 1

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKIUH 1




[IpousBoHas CyMMBI, IPOU3BEICHMS,

128 . 1
YaCTHOTO M KOMITO3HUIIUU (YHKITUI

129 [TpousBoiHAs CYMMBI, POU3BEACHHUSI, 1
YaCTHOTO ¥ KOMITO3HUIIUU (DyHKITUI

130 [Tpon3BoiHAsS CYMMBI, IPOU3BEACHHS, 1
YaCTHOTO M KOMITO3HUIIUU (yHKITUI

131 [Tpon3BoiHAS CYMMBI, IPOU3BEACHHSI, 1
YaCTHOTO U KOMITO3UIMU (YHKIIHIA

132 [Tpon3BoiHAS CYMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3HUIINU (yHKITUI

133 Koumponwvnan paboma: "Ilpouseoonan"”’ 1

134 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"

135 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"

136 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KouunyecTBoO DJIeKTPOHHbIE
Jdara nzydyenus
Ne 4acoB uudposbie JdonmoaHuTebHas
n/n Tema ypoka o niany o oOpa3oBaTe/ibHbIE uHpopmanusa
Bcero
daxry pecypchbl
1 [IpuMeHeHne npoON3BOIHOMN K UCCIIEA0BAHUIO 1
GbyHKIUI Ha MOHOTOHHOCTh M 9KCTPEMYMBbI
5 [IpuMeHeHne Mpon3BOIHON K MCCIIETOBAHUIO 1
GbyHKIUI Ha MOHOTOHHOCTh M 9KCTPEMYMBbI
3 [IpuMeHeHne Mpon3BOIHON K MCCIIETOBAHUIO 1
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne npoON3BOIHOMN K UCCIEA0BAHUIO 1
GbyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne Mpou3BOTHOM K UCCIIETOBAHUIO 1
GbyHKIUI Ha MOHOTOHHOCTh M 9KCTPEMYMBbI
6 [IpuMeHeHne Mpou3BOTHOM K UCCIIETOBAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxnenne HauboIbI11ero 1 HaNMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpe3Ke
8 HaXO)K}IeHI/Ie HaMOOJIBIIIETO ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke
9 HaXO)K}IeHI/Ie HaMOOJIBIIIETO ¥ HAUMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpE3Ke
10 Haxoxnenne HauboIbIIero 1 HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
1 Haxoxaenne HauboIb111ero 1 HaUMEHbILIETO 1

3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpE3Ke




Haxoxaenne HauboIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpE3Ke

Koumponvnas paboma Bxoonoit konmpop

[IpuMeHeHne MPON3BOTHOM JIJIsT HAXOXKICHUS
HaWJTy4Ilero PerieHus B MPUKIIAIHBIX 3a/1adax

[IpumeneHnne npou3BOIHOM ISl HAXOXKACHUS
HAWJIY4YlIEro peleHus B MPUKIAAHBIX 3aa4ax

[TpuMeHeHre POU3BOIHOM TS ONIPEICICHIUS
CKOPOCTHU ¥ YCKOPEHHsI PoIiecca, 3aJaHHOTO
dbopmyoi wim rpadhuKkoM

[TpuMeHeHre POU3BOIHOM IS ONPEICICHIUS
CKOPOCTH M YCKOPEHHsI IPOIIeCcca, 3aJaHHOTO

dbopmyoi i rpadpukoM

18 Kommnozumust pyHKmit

19 Kommnozumust pyHkmumit

20 Kommnosurus ¢yHkimit

21 I'eomeTpuueckue o0pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM TIOCKOCTH

99 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOMN IUIOCKOCTH

93 Konumponwvnas paboma: "Hccneoosanue
dyukuyuii ¢ nomouybio npouseoonoii”’

24 [lepBoobOpazHas, OCHOBHOE CBONCTBO
MepBOOOPaA3HBIX

o5 IlepBooOpazHbIe AIeMEHTAPHBIX (DYHKITHHA.
[IpaBuia HaXOXXISHHUS IEPBOOOPAZHBIX

26 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.

[IpaBuia HaxoXkI€HUS IEPBOOOPA3HBIX




27

NHurerpai. I'eoMeTpudecKuil CMBICI UHTETpaIa

Brrancienue OHpe,Z[CJ'IéHHOFO HHTCrpaia 1mo

28 dbopmynie Hetotona-Jleiioauma

29 Beruucnenue onpeaenéHHOro HHTErpaa 1o
dhopmyne HeroTona-JleiioHua

30 [IpumeHeHne nHTerpaa 1Jisg HaX0XKACHUS
TUTOIIAJICH TUIOCKUX QUTYP

31 [IpumMeHeHMe UHTErpana A HaXOXKAECHUS
00BEMOB r€OMETPUYECKHX TEI

39 [Tpumeps! perennit uddepeHranbHbIX
ypaBHEHUH

33 [Tpumeps! pemennii qudepeHraIbLHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHHUE PEATIBHBIX

34 MIPOIIECCOB ¢ TOMOIIBIO A epeHnnanbHbIX
YpaBHEHUI

35 KonrtponsHas padora: "[leppooOpaznas u
uHTerpan”

36 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA
u rpaduKu

37 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
U TpaduKu

39 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA
U rpaduku

40 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA

u rpaduku




OT60p KOpHEH TPUTOHOMETPHIECKHUX

41 YpaBHEHHUH C MTOMOIIBIO TPUTOHOMETPUUECKON 1
OKpY’KHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YPaBHEHHUH € ITOMOILIBI TPUTOHOMETPUUECKOU 1
OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHHUH € ITOMOIIBI TPUTOHOMETPUUECKOU 1
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

44 ypaBHEHUH C TOMOIIBbIO TPUTOHOMETPHUYECKON 1
OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

45 YPaBHEHHU C IOMOILBIO TPUTOHOMETPUYECKON 1
OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

46 YPaBHEHUH € TOMOIIBI0 TPUTOHOMETPUUYECKOU 1
OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

47 YPaBHEHUH C TOMOIIBI) TPUTOHOMETPUUECKON 1
OKPY>KHOCTH

48 Pemienre TpuroHoMeTpUUYECKUX HEPABEHCTB 1

49 Pemrenne TpuroHoMeTpUUYECKNX HEPABEHCTB 1

50 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

51 Pemrenne TpuroHoMeTpUUYECKNX HEPABEHCTB 1
Koumponsnas paboma: "I'paghuku

52 mMpPU2OHOMEMPUYECKUX PYHKYUIL. 1

Tpuzonomempuueckue nepasencmea'’




Koumponsnan paboma: "I'paghuku

53 mMpPU2OHOMEMPUYECKUX PYHKYUIL.
Tpuzonomempuueckue nepagencmea'’

54 OCHOBHBIE METO/BI PELLIEHUS TIOKA3aTEIbHbIX
HEPAaBEHCTB

55 OcHOBHBIE METOBI PELICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

56 OcHOBHBIE METOBI PELICHUS TTOKA3aTEIbHBIX
HEPaBEHCTB

57 OcHOBHBIE METO/BI PELIEHUS TTOKA3aTEIbHbBIX
HEPABEHCTB

58 OcHOBHBIE METOABI PELICHUS
norapu)MUUECKUX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
norapuMHUYECKUX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

61 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

62 OCHOBHBIE METO/IBI PEUIECHUS UPPAITHOHATBHBIX
HEPaBEHCTB

63 OCHOBHBIE METO/TBI PEIIEHUS UPPAITHOHATBHBIX
HEPaBEHCTB

64 OCHOBHBIE METOBI PEUICHUS] UPPAITOHATHHBIX
HEPaBEHCTB

65 OcHOBHBIE METOBI PELICHUS] UPPAIIIOHATBHBIX

HEPaBEHCTB




I'paduueckue MeTOBI pemeHus

06 UppaLMOHATIBHBIX YPAaBHEHUN

67 I'padmueckue MeTO Bl pelIeHUS
UpPPaLMOHATILHBIX YPaBHEHUN

68 I'paduueckue MeTobl pelIeHus
[IOKa3aTeIbHbIX YPAaBHEHUH

69 I'paduaeckue MeTO Bl pemeHus
IOKa3aTeIbHbIX HEPABEHCTB

20 I'paduaeckue MeTO Bl pemeHHus
JOTapu(PMHUECKUX YPaBHEHUI

7 I'paduueckue MeTobl pelIeHus
J0rapupMHUECKUX HEPABEHCTB

79 I'paduaeckne MeTOIBI pemeHHS
norapu(pMUUECKIX HEPABEHCTB
I'padmaeckne MeTO B pemeHHS

73 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU
I'paduueckue MeTObI pelIeHus

74 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUU
Konumponvnaa paboma: ""Uppayuonansnuie,

75 noxazamesnvHble u 102apughmuyecKue
Hepagencmea'
KommuiekcHble uncna. AnreOpanueckas u

76 TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH

KOMIIJICKCHOI'O 4HCJia




KommuiekcHbie uncna. Anredpandeckas u

77 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

78 Apudmernueckre onepanun ¢ KOMILICKCHBIMU
YHCIaMH

79 Apudmernueckre onepanuy ¢ KOMIICKCHbIMU
YHCcIaMU

80 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

81 N306pakeHne KOMIJIEKCHBIX YMCET Ha
KOOPAMHATHOM INIOCKOCTH

82 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOT'O YHCIIa

83 ®opmyna Myaspa. KopHu N-oi crenenu u3
KOMILJIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YMCET JUIS

84 petieHns GU3NUYEeCKUX U T€OMETPUUECKHUX
3a/1a4y

85 Konrtponsnas pabora: "KomrmiekcHsle uncna"

86 HatypanbHble 1 1ienbie grcia

87 HarypanbHsle 1 nensle yncia

88 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX
qucen

89 [TpuMeHeHrne PU3HAKOB JIETUMOCTH TIEITBIX
qrcen

90 [IpumMeHeHre MPU3HAKOB AETUMOCTH LENIbIX

yucen: HOJ u HOK




HpI/IMeHeHI/Ie IPHU3HAKOB JCJIMMOCTHU LECJIBIX

o1 yucen: HOJL u HOK

92 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENIBIX
YHCEJI: OCTaTKU 10 MOZYJIIO

93 [TpuMeHeHne NPU3HAKOB AEIMMOCTH LEJIBIX
YHCEJI: OCTaTKH 110 MOZIYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX

94 yucell: anroput™ EBkinunaa i pemenus 3agad
B LIEJIBIX YMCIIAX

95 Konumponvnas paboma: "Teopus yenvix
yucen"

96 CucremMa ¥ COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

97 CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS

98 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX YPABHEHUHN

99 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUH

100 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MPPAaLlMOHAIBHBIX YPAaBHEHUI

101 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEHN MppalMOHAIBHBIX YPAaBHEHHUI

102 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHEHUM

103 OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM H

COBOKYITHOCTEM IOKA3aTEIbHbIX YPABHEHUN




104

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUYECKUX yYpaBHEHHI

105

106

107

108

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH JIOTapu(PMUIECKUX YPAaBHEHUI

[TpuMeHeHne cucTeM K peIeHUI0
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3IMYHbIX
obracTeil HayKu U peanbHOMN KU3HH,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB

[TpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3IMYHbIX
obnacTeil HayKu U peanbHOMN )KU3HH,
UHTEpIpeTalys NOJYyYeHHBIX pe3yJIbTaTOB

[TpuMeHeHNEe HEPABEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3 pa3InyHbIX
oOacTeil HayKH U peanbHOM KU3HH,
WHTEPIIPETALM OJyYEHHBIX PE3YyJIbTaTOB

109

Konumponsnas paboma: "Cucmemuol
PAUUOHATILHBIX, UPPAUUOHATIBHBIX
NOKA3amMenbHbIX U 102apUPMUYEcKux
ypasnenuii"’

110

PanmonaneHble ypaBHEHMS, HEPABEHCTBA C
rapameTpamu

111

112

PanuonanbHbBIE CUCTEMBI C napameTpaMmu

WppanuonansHble ypaBHEHUs, HEPAaBEHCTBA C
napameTpamu

113

114

HppanroHanbHbIE CUCTEMBI € ITapaMeTpamMu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu




115

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C

116
napameTpamu

117 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpamMu

118 Tpuronomerpuieckrue ypaBHEHUS,
HEpaBEHCTBA C MMapaMeTpaMu

119 TpUroHOMETPUYECKHUE CHCTEMBI C
napameTpamu
[TocTpoenwue u rcciae0BaHNe MaTEMAaTUYECKIX

120 MoJieJIel peallbHbIX CUTYallui C TTIOMOIIIBIO
YpaBHEHHIA C ITapaMeTpaMu
[TocTpoenwue u rcciae0BaHNe MaTEMATUYECKIX

121 MOJIEJIEH PEAIBHBIX CUTYALMM C IIOMOIIBIO
CHCTEM YPaBHEHHUH C MapaMeTpamMu

122 Konumponsnan paboma: ""3aoauu c
napamempamu'

123 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHu: "YpaBHeHuA"

124 [ToBTOpeHnue, 06061IeHNE, cUCTEeMaTH3aus
3HaHui: "YpaBHEHH"

125 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHMs. CHCTEMBl YpaBHEHM"

126 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aIUs
3HaHui: "HepaBencrsa"

127 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrna"

128 [ToBTOpenue, o6o0IIeHNE, CUCTEMATU3AIUS

3HaHui: "HepaBencrna"




129 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "lIponsBoaHas u e€ npumeHenue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3Hanuii: "lIponsBoaHas u €€ npuMeHexue"

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "MHTerpan u ero npuMeHeHue"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKun"

134 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "@OyHknun"

135  Hmozosas konmponvhas paboma 1

136 = Hmozosas konmponvnas paboma 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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