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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
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromiuecs OBIAJEBaiOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
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 KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
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 BBIUUCIICHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
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 pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM 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 rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
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 UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoauueckue Jpoodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
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, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM 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
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[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.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
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. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
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
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

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 MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[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, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

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

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

IJIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  YUEBHOI'O KYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JINYHOCTHBIE PE3YJIBTATDI

1) rpa:knaHCKOr0 BOCIIUTAHMS:
c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKU OOYYaIoIIEerocss Kak aKTUBHOTO U

OTBETCTBEHHOI'0 4JIEHA POCCUICKOro OOIIECTBA, NMPEACTABIEHUE O MATEMAaTUYECKUX
OCHOBax (YHKIMOHHPOBAHUS  PA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYp



TPaKIAHCKOTO 001IecTBa (BEIOOPHI, OMPOCH U IPYTOE), YMEHUE B3aMMOICHCTBOBATH
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMHU U HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TI'PaKJAHCKOW HICHTUYHOCTH, YBKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB M POCCUHMCKOM MATEMAaTUYECKOMW IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JIOCTHXKEHUW B JPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHUE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, c(HOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKEHHUN HAyKH U JIEATEIIBHOCTHIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYasi ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1ay, PEIICHHM, paCCy ACHUI, BOCOPUMMYHBOCTD K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI MTPUMEHSIThH MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M 0O€30MacHOro 00pas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OT/AbIXA,
peryisipHas (Qusuyeckas akTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHE TIPH
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaAHUE LICHHOCTH TPYI0JII00US, UHTEPEC K Pa3IMUHbIM
chepam mnpodeccuOHATBHOM JesATEIbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €
NPWIOKEHUSIMU, YMEHHE COBEpIaTh OCO3HAHHBIA BbIOOp Oyayied mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMY 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEU KU3HH,
FOTOBHOCTh K aAKTUBHOMY YYacCTHIO B  PCIICHUM TMPaKTUYECKUX  3ajad
MaTeMaTUYECKOM HApPaBIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJOTMYECKOM  KYJIbTYpbl, TOHUMAHUE  BIUSHUS
COIIMAJIbHO-DPKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOTHOM W COLMAIBHOM
Cpenbl, OCO3HAHUE TJI00ATHLHOTO XapaKTepa dKOJOTUUECKUX TTPOOJIeM, OpUeHTAIMS Ha
MPUMEHEHNE MaTeMaTHYECKUX 3HAHUM JUIsl PEIIeHHs 3a1a9 B 00IaCTH OKPY KaroIIeh
cpenbl, IUIAHUPOBAHME TOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEACTBUM Jid
OKPY’KarOUIEU CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTEeMaTHYECKOU
HAyKU Kak c(ephl YeIOBEUECKOU NIeATeTbHOCTH, 3TANOB €€ Pa3BUTHUSI U 3HAUMMOCTU
IUIsl pa3BUTHS LIMBWIM3AIMU, OBJIAJICHUE S3bIKOM MATEMATHUKA M MaTEMaTHYECKOM
KYJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKK MaTeMaTHYECKHUX
00BEKTOB, MTOHSATUM, OTHOIIICHUN MEXYy MOHATUAMH, (OPMYJIHUPOBATH ONpPEACICHUS
MOHATUM, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUSI JJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIHN3;

BOCIIPUHUMATD, bopMyIUpOBATH U npeoOpa3oBLIBAThH CYXIICHUS:
YTBEPJUTEIbHbIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M U MIPOTUBOPEYHS B
dakTax, JAaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX, MpeyiaraTh KPUTEPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTL CAMOCTOSTENILHO J0KA3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUN
(IpsiMble M OT MPOTUBHOI0), BBICTPAUBATh APTYMEHTALNIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOIBI;

BbIOMpaTh crnocod penieHUuss ydeOHOM 3amauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEIICHUs, BRIOUpATh HauOoOJIee MOIXOASIMINN ¢ YUETOM CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJb30BaTh BOMPOCHl KaK HWCCIENOBATEIbCKUNA HWHCTPYMEHT I[O3HAHUS,
(dbopMyIMpoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (hOPMUPOBATH TMIIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEM MAaTeMaTH4eCKoro OOBEKTa, SIBJICHHS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00BEKTaMU, SBJICHUSMHU, TPOIIECCAMU;

CaMOCTOSITeNIbHO (OpMyIMpoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yJibTaTaM
MPOBEAEHHOTO  HAOJIOCHUS,  WCCICNOBAaHUS,  OIEHWBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;



MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoIEecca, a TakKe BBIIBUTATDH
MIPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABIIAATh AepUUUTH MHGOpPMAIMM, JAaHHBIX, HEOOXOIMUMBIX AJsi OTBETAa Ha
BOIIPOC U IS pEIICHUS 3a/1a4H;

BbIOMpaTh MH(OPMALMIO W3 MCTOYHUKOB PA3IUYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (HopM
HpeACTaBICHHUS;

CTPYKTYpUPOBaTh HH(OpMAINIO, MPEICTaBIsATh €€ B Pa3IUYHBIX (QOpMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTUBHBIE YHHMBepPCcAIbHbIE y4eOHbIE 1elCTBUSA

OoOmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKIACHUS B COOTBETCTBUHU C YCIOBHSIMHU U
IEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS 1O XOJy PpElIeHUus 3ajauyu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B XOJi¢ O0OCYXIEeHHS 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYXIA€MOW TEMBI,
poOJieMbl, pelaeMoi 3a/1aui, BRICKa3bIBaTh MCH, HAIICJICHHBIC HA IMTOUCK PEIICHHUS,
COIIOCTABJISATh CBOM CYXICHHS C CYXICHUSIMU JAPYTUX YYaCTHUKOB JIMAJIOra,
OoOHapy>XWBaTh pa3IU4YME U CXOJCTBO TMO3UIMH, B KOPPEKTHOU  Qopme
dbopMyIIHpOBaTH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEJCTABIATh PE3yJbTAaThl PEHICHUS 3a/lauM, SKCIIEPUMEHTa, MCCIEAO0BAHMS,
IIPOEKTa, CAMOCTOSTEIBHO BHIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBUS

Camoopranusamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUs 3aJlaud, BBIOUpPATh CIOCOO PEIICHUsS C
y4ETOM HUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI UHTEJJIEKT:

BJIaJICTh HaBBIKAMHM ITO3HABATEIbHOU pe(IEKCHN KaK OCO3HAHHS COBEPIIACMBIX
NEUCTBUN W MBICIUTEBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BJIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yJibTaTa PEIICHUs] MaTeMaTUYeCKOU
3a7a4u;



MPEABUACTh TPYMHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUM 3a7adH,
BHOCHUTh KOPPEKTHBBI B JICSITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HalICHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE Pe3yJibTaTa IEIH U YCIOBUSAM, OOBSICHITh MPHUUHBI
TOCTIDKCHUSI WJIM HETOCTIDKCHHS PE3yJIbTaTOB IEATEILHOCTH, HAXOIWUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMAaTh W HCIOJB30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboTHI P pPEelIeHNH YIeOHBIX 3a/1a4, IPUHUMATH I1eJThb COBMECTHOMU JIEATEITHHOCTH,
IJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisaTb BHIBI padoT,
JIOTOBApUBATHCS, OOCYXIaTh MPOLECC W pe3yJbTarT paboThl, 00001IaTh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyxaeHHs, OOMEH MHEHUH,
«MO3TOBbI€ TITYPMbD» U UHBIE), BBITIOJHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH
CBOM JICHCTBUSA C IPYTUMH YICHAMH KOMAaH]IbI, OIICHHBATh KA4eCTBO CBOETO BKJIAJA B
oOmui  TPOAYKT MO  KpUTepwsM,  CHOPMYJIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy o0yuenuss B 10 kjacce oOydarouuiicss MOJYYHUT CIEIYIOIIHE
MpeMETHBIE PE3yJbTaThl MO OTIAEIbHBIM TeMaM paboueil MmporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOI0 aHaIU3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJTHO OTEpPUPOBATh TMOHATUAMU: PAIHMOHATBHOE YHCIIO, OecKoHeYHas
nepuoauveckass  JapoOb, TMPOLEHTHI, HPPALUOHAIIBHOE  YHCJIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTH IPOOU U MPOLECHTHI JJIsl PEIICHUS TPUKIIAIHBIX 33]1a4 U3 Pa3IuYHbIX
OTpacien 3HaHUU U PEajbHOU KU3HU;

NPUMEHSTh NMPUOMKEHHBIE BBIYUCIICHUS, TIPABUJIA OKPYTJICHUS, TIPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYNCIICHUN;

CBOOOJHO OMEpUpOBaTh TMOHATHEM: CTEMEHb C IEJIbIM IOKa3aTeseM,
MCIIOJIH30BATh MOAXOJSINIYI0 (POpMY 3aluCh JEHCTBUTEITBHBIX YUCEN JIJIST PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHHS JAHHBIX;

CBOOOJTHO OTEpUPOBATH TMOHATHEM: apU(PMETHUECKUN KOpPEHb HATYypaJIbHOU
CTECTIECHU;

CBOOOJIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM MTOKa3aTeIeM;

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: JIOTapuM 4YUCTA, JECATUYHBICE U
HaTypaJIbHbIE JIOTapU(PMBbI;



CBOOOJTHO OMEPHUPOBATH TMOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATh MOHATUSMH: APKCUHYC, APKKOCHHYC M APKTAaHIE€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEPHUPOBATH TMOHATUSIMH: TOXXIECTBO, ypaBHEHWE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JIMYHbIE METOJIbl PEUICHUS pPAIMOHANBHBIX W ApOOHO-
pAallMOHAJIBHBIX YPaBHEHWI, MPUMEHATh METOJl HWHTEPBAJOB JIs  PEIICHUS
HEPABCHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUSAMH: MHOTOYJIEH OT OJHOW TIEPEMEHHOM,
MHOTOWIEH C LENbIMH KOd(DPHUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHATDH JICJICHUE
MHOIOWIEHa HAa MHOI'OWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera s
pelLIeHus 3a1aY;

CBOOO/IHO ONEPUPOBATH MOHATUAMM: CUCTEMA JTUHEHUHBIX YPAaBHCHUHN, MaTPUIIA,
ONPEAECIUTENIb MAaTPULbl 2 X 2 WU €ro reOMETPUYECKHUU CMBICH, HCHOJIb30BaTh
CBOWCTBA OIpeaenuTenss 2 X 2 [ias BBIYUCIEHUS €ro 3HAa4€HUs, NPUMEHATH
ONPENCIUTENIN JUIsl PELUICHUs CHUCTEMBl JIMHEMHBIX YPaBHEHHUH, MOJEIUPOBATH
peaIbHBIE CUTyallMM C TOMOIIBID CUCTEMBI JIMHEWHBIX YPaBHEHUW, HCCIENOBATH
MOCTPOCHHBIE MOJIEJIM C MOMONIBI0 MAaTPHUIl M OMNPEACIUTENEH, UHTEPIPETUPOBATH
MOJTyYEHHBI PE3yJIbTAaT;

UCIIOJIb30BaTh CBOWCTBA JICHCTBUNW C KOPHSAMU JUIA TpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJTHATH MPE0OpPa30BaHUs YHMCIIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIEHU C
palMOHATIBHBIM MOKA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(PMOB i MpeoOpa3oBaHus JOorapuMUIecKuxX
BBIPAKCHUMU;

CBOOOJTHO OIEPUPOBATH TMOHSATUSMH: HPPAIMOHANIBHBIE, TIOKa3aTeIbHbIE U
Jorapu(pMUUECKUe YpaBHEHUS, HaXOJAUTh UX PEHICHUS C MOMOIILI0 PABHOCHIBHBIX
MEPEXO0B WIIH OCYILECTBIISASI IPOBEPKY KOPHE;

MPUMEHSATh OCHOBHBIC TPUTOHOMETpHUYECKHE (OPMYIBI Il TIPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHUM;

CBOOOJHO  OMEpPUPOBATH  IMOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHSITh  HE0OXoauMble  (OpMysbl  JJIE  pEelIeHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHCHUM;

MOJICIUPOBATh peajbHBIC CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQXKCHUS, YPAaBHEHHUs, HEPABEHCTBA MO YCIOBUIO 3aJayd, HCCIEIOBAThH
MIOCTPOCHHBIE MOJICIIN C UCIIOJIB30BaHUEM armapara aireOphbl.

DyHKIUMU U TPAPUKH:



CBOOOJHO OMNEpPUPOBATh MOHATUAMU: (DYHKLHMSA, CHOCOOBI 3afaHusl (PYHKIIHH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIO3ULUA GYHKIUHI, TpaduK (PYHKIIHH, BHIIOJIHATDH
aJIeMEeHTapHbIe Tpeo0pa3zoBaHusi rpa@uKoB HYyHKIIHIL;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: OOJACTh OINPEACICHUS U MHOXKECTBO
3HaYeHUHN QYHKIMH, HYJTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO OMEpPUPOBATh MOHATUAMM: UETHBIE W HEYETHbIE (YHKIIHH,
nepuoandeckre (HyHKIUHU, MPOMEKYTKH MOHOTOHHOCTHU (YHKIIMU, MAKCUMYyMBbI U
MUHUMYMBbI (QYHKIMMA, HauOoJbllleeé W HauWMEHbIllee 3HauYeHHe (QYHKIUU Ha
IPOMEKYTKE;

cBOOOZHO OMEpPUPOBATh MOHATHSIMH: CTENEHHass (QYHKUHUS C HATYpalbHBIM U
[EebIM TOKa3aTelleM, TpaQHUK CTENEeHHOW (YHKIMKM C HaTypaldbHBIM M LEJIBIM
nokaszaTtesnemM, rpauk KOpHS N-O CTENEeHH Kak (YHKIUM OOpaTHOM CTENEHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUpPOBaTh MOHATUSAMM: JIMHEWHHas, KBaJpaTHUYHas U JpOOHO-TUHEHHAs
(YHKIIH, BBITIONHATH JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHHUE UX TPAPHUKOB;

CcBOOOMHO OMNEpUpPOBaTh TMOHATUSAMHU: TIOKa3aTeNbHAass W Jorapudmmuueckas
(YHKIMM, MX CBOWCTBA M TpadUKH, HUCHOIb30BaTh UX TpapuKd ISl pPELICHUs
YPaBHEHUN;

CBOOOZIHO OMEpUPOBATh TMOHATHUSMHU: TPUTOHOMETPHUUYECKAs OKPY>KHOCTD,
oTpe/ieNieHue TPUTOHOMETPUUECKHUX (DYHKITHI YUCIOBOTO apTyMEHTa;

UCTONB30BaTh Tpaduku (QYHKUUMNA ISl UCCIENOBAHMS  IMPOIECCOB U
3aBHCHMOCTEH MpH pEIIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pPeabHOU
’KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHaju3a:

CBOOOMHO OMEpPHpPOBATh MOHATHAMH: apupMeTHUeCKass U TeOMEeTpUYecKas
nporpeccusi, 6€CKOHEYHO yOBIBAIOIIAsi T€OMETPUUYECKAsl MPOTPECCHsi, JTUHEHWHBIN U
AKCIIOHEHLIMATIBHBIA pOCT, (OpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

WCIIONIb30BaTh MPOTPECCHU ISl PEUICHHs pealdbHBIX 3373y MPUKIATHOTO
XapakTepa,;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMU: IMOCIEAOBATEILHOCTh, CIOCOOBI 3a/aHus
MOCJICOBATEILHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE IOCJIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3aPO’KJCHUS MAaTEMATHUECKOTO aHaIM3a KaKk aHan3a OECKOHEYHO
MaJIbIX;

cBOOOMHO OMEpUPOBATh MOHATHUSAMU: HEMPEPHIBHbIE (DYHKIMH, TOUKH Pa3phiBa
rpaduka QyHKINH, ACUMIITOTH rpaduka QyHKIUY;

CBOOOZHO OIEpPUPOBaTh MOHATHEM: (YHKIMS, HENpephlBHAs Ha OTPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHUS 3a/1a4;



CcBOOOJHO ONEpPUPOBATh MOHATHAMHU: MEepBasi U BTOpasi MPOU3BOAHBIEC (PYHKIIUH,
KacareiabHas K rpaduKy (PyHKIIHNH;

BBIYKCIIATh IIPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YACTHOIO M KOMIIO3ULIUU
ABYX (DYHKIUH, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;

MCIOJIb30BaTh TEOMETPUYECKHM M (U3UYECKUH CMBICI TMPOU3BOAHON JiA
pelieHns 3anad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OIEPALIMU HAJl MHOKECTBAMU;

UCII0JI30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar il ONMCaHUs peajbHBIX
MIPOLIECCOB U ABJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATh MOHITUSAMH: OIpeNeJeHHe, TeopeMma, YypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHUECKOIO OOBEKTa, JOKAa3aTeIbCTBO, PAaBHOCHUJIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K konnmy oOydyenus B 11 kiaacce oOydarolMiCs MOJIYYUT CJEAYIOLIUE
MpPEAMETHBIE PE3yJIbTAaThl IO OTACJIBHBIM TeMaM padoyell MporpaMMbl Y4eOHOIO
Kypca «Aredpa 1 Hayajla MaTeMAaTUYECKOIO aHaIU3a»:

Yucia 1 BbIYUCICHHUSA:

CBOOO/IHO ONEpPUPOBATh NOHITUSAMU: HATypaJbHOE U LEJI0€ YHCI0, MHOXKECTBA
HaTypaJbHbIX M LENBIX YUCEJ, UCIIOIb30BATh IPU3HAKHA JIEIIMMOCTH LENBIX YHUCET,
HOJl u HOK nHarypanbHBIX 4uMceNnl Uil PEIIEHUs 3adad, NPUMEHSATH AJITOPUTM
EBxmuna;

cBOOOZIHO oOmepupoBaTh MNOHITHEM OCTaTKa IO MOJIYJIIO, 3alUChIBAThH
HaTypaJIbHBIEC YNCJIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOJHO OMEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEN, MNPEJCTaBIATh KOMIUIEKCHBIE YHUCJIa B alreOpanyeckod Hu
TPUTOHOMETPUUYECKON (opMe, BBIMOJIHATH apUPMETHUECKHUE ONepaluud C HUMH U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSAMH: HPPAMOHAJIBHBIE, IOKa3aTelIbHbIE U
norapu(pMHUUECKre HEPaBEHCTBA, HAXOAUTh UX PEUICHUS C TOMOLIBI0 PABHOCHIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOJHO  OMEpUpOBaTh MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  GOpMyJbl  JUIsi  pPEUIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CcBOOOJHO OMNEpUPOBATH MOHATUSIMHU: CHCTEMA U COBOKYNMHOCTh ypaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUs, HAXOIUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEH PalMOHAIBHBIX, MPPALMOHAIBHBIX, MOKA3aTENbHBIX H
norapu(pMUUECKNX YpaBHEHUI U HEPABEHCTB;



pelaTh palroHaNbHbIE, UPPALMOHANIbHBIE, TOKa3aTeIbHbIe, JIOTApU(MUIECKUE
U TPUTOHOMETPUYECKUE YpPAaBHEHUSI W HEPABEHCTBA, COJEpKAllUE€ MOIYJIH H
apameTpsl;

OPUMEHATh IpadUuecKue METOJbl JUIsl PElICHUs YpPaBHEHUW M HEPAaBEHCTB, a
TaKKe 33/1a4 ¢ IapaMeTpaMHy;

MOJEJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQ)KECHMS, YpPAaBHEHMs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEZIOBaTh IOCTPOECHHBIE MOJEIM C MCIOJIb30BAaHUEM ammapara ajireopsl,
MHTEPIPETUPOBATH MOJYyYECHHBIN pE3yJIbTaT.

DOyHKUMU ¥ rpauKm:

CTpOUTh TpadUKU KOMIO3MIMUA (PYHKIHA C TOMOIIBIO 3JIEMEHTapHOIO
UCCJIEJIOBAHUSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHII;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPJIMHATHOU
IUIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TPA(UKU TPUTOHOMETPUUECKUX (PYHKIUI;

NPUMEHATh (YHKUMU [ MOJEIUPOBAHMS W HCCIECIOBAaHUS peajbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHajIu3a:

MCIIOJIb30BaTh MPOU3BOIHYIO JUIsl HCCIEeNOBaHUS (YHKUIMHA HA MOHOTOHHOCTh U
AKCTPEMYMBI;

HaxoJIUTh HauOoOJblllee U HAUMEHbIIEe 3HAYeHUs (PYHKIUU HEMPEPHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOAHYIO JUIsl HAXOXKAEHUS HAWIYYIIEro peleHus B
MPUKJIAAHBIX, B TOM YHUCJE COLMATbHO-DKOHOMHYECKHUX, 3a7a4ax, AJIid ONpeAeIICHUS
CKOPOCTH U YCKOPEHHUSI MPOLECCa, 3aJaHHOT0 (POpMYIIOW WU TpaduKoM;

cBOOO/IHO ONEpUPOBATH MOHATUSIMU: TIepBOOOpa3Hasi, onpeaeaEHHbIA HHTErpal,
HaXOAUTh MEPBOOOpPA3HbIE 3JIEMEHTAPHbIX (YHKUUNH U BBIUUCIATH HUHTErpaji 1o
dbopmyne Herorona-JletiOHuia;

HAaXOJIUTh IMJIOLIAH MIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBIO UHTETPAJIA;

UMETh TMpPEACTaBICHUE O MAaTeMaTH4YeCKOM MOJIETUPOBAHUM Ha THpUMeEpe
coctaBieHus nuddepeHITnaTbHBIX YPABHCHHUI,

pemath NPUKIAIHBIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-D)KOHOMHYECKOTO H
(du3nuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHaJIu3a.
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