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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
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’KAaTh 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,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
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
pe3ynbTar.

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

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «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 TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH 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,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



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 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS 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. OOyuaroniyecs: 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
MaTeMaTHYECKOTO aHATN3ay.

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

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue 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
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa 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, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ octatkoM. Teopemabe3y. MHorousieHs! ¢ neabIMUKO3PPUIIIEHTAMHU.
Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

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

Jorapu(pmMHUECKUX YpaBHEHU.
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.
['paduixu peasibHBIX 3aBUCUMOCTEH.

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
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
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 nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/lay B LENbIX YHUCTaX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmynaMyaBpa. KopHu nN-olicTeneHUM3KOMIUIEKCHOrouucna. llpumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs 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,
UPPALMOHATBHBIX, 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 Ha KOOPAUHATHOM IIJIOCKOCTH.

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 QyHKIuH. [IpaBunanaxoxaeHusnepBooOpa3HbIX.

HNuterpan. I'eomerpruueckniicMbICIMHTErpaIa. BeruuciieHne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jlenonuna.

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

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



[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 MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE 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
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 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.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 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 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
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(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM 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 IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX 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
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh 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 PE3YJIBTATDBI

K xonmy o60yuyenuss B10 kJacce oOydYaromMiics MOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICTTUPOBATh peallbHble CHUTyalldd Ha S3bIKe aireOpbl, COCTaBISThH
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,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W 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, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has 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,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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 TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenus B11 kjacce oOyd4aroumuiics TMOMYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, TMPEJCTABIATh KOMIUIEKCHBIC YHCa B ajireOpandyeckoi u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
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, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue 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,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

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 IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasaejioB U Koanvecrsouyacos duekTpoHHbIE (LM (POBbHIE)
n/n TeMIIPOTrPaMMBbI Bcero KonTpoibHbIepatoTsl  00pa3soBaTeIbHbIEPECYPChI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHU
) Oynkuun u rpaduku. Crenennas GyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppaunoHanbHbleypaBHEHUS
4 [TokazarenbHasiQyHKIIHS. 10 1
[TokaszaTenbHbIEypaBHEHNUS
5 JlorapudpmuueckaspyHKIUs. 18 1
JlorapudmuueckueypaBHEeHUs
6 TpuroHomeTpruyeCKUEBBIPAKEHUS U 29 1
yYpaBHEHUs
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBasiedynkuuu. [IponsBoanas 20 1
9 [ToBTOpEHME, 0606merIe, 5 2
cUCTeMaTH3alHsI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

Ne HaumeHoBaHuepas3aejioB U Koanvecrsoyacos dueKkTpoHHbIe (LM (pPOBbLIE)
n/n TEMIIPOrPpaMMbI Bceero KouTpoJabHbiepadoTel  00pa3oBaTeIbHbIEPECyPChI
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 99 1
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
TpuronomeTpuueckre HEpaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHpieunciia 10
HarypanbHbie u nenbleuncia 10 1
CucreMbl paliioHaTbHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpEHuUE, 06o6mer4e, 16 2
CUCTeMaTH3alHsI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosanuyecTBouaconB
DeKTPOHHBbIeNU(POBBICOOPa30OBaATEIbLHbIEPE
n/ Temaypoka Bcer  KouTpoJibHbIepato
cypchbl
n 0 Thbl
[[MHOX€ecTBO, OTniepaliy HaJl MHOXECTBAMU U 1
HX CBOMCTBa
HuarpammbiDitiepa-Benna 1
[IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3ajaaqd
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
JIECATUYHBIE IPOOHU, TIPOLIEHTHI, OECKOHEUYHBIE 1
MEPUOIUUECKHE TPOOH
Pannonanshele unciaa. OOBIKHOBEHHEIC U
JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE TPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
[Tpumenenue apobeli U MPOIEHTOB IS 1
petieHus MPUKIAIHBIX 33124
JlelicTBUTEeNbHBIE YKCIIa. PalloHaNbHBIE U 1
HUPpAIMOHATILHBIE YHCIIa
ApudmeTndeckue oneparuu C 1
JICMCTBUTCIBHBIMH YK CIaMU
10 Monynb IeCTBUTENBHOTO YUCIIA U €r0 1
CBOICTBA
11 [TpuGnuxEHHbBIE BEIYMCICHUS, IPaBHUIIA 1




OKpYTJICHUS, IPUKUJIKA U OIICHKA pe3yibTaTa
BBEIYHCIICHUN

OcHOBHBIE METOIbI PELLIEHUS LENbIX U APOOHO-

12 palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/bI PELLIEHU LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIEC METO/IbI PEIICHUS LIEBIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON IepeMeHHOM. [lenenne

15 MHOT'O4YIEHA HA MHOT'OYJIEH C OCTaTKOM.
Teopemabesy

16 MHorousieHsl ¢ LelbIMH KO3 UIIMEHTaMH.
Teopema Buera

17 PemennecncreMIIMHEHBIXY paBHEHU I

18 PemennecncreMIIMHEMHBIXY paBHEHU I
Marpuna cucTeMsl JINHEWHBIX YPaBHEHU.

19 Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS
Ornpenennurens MaTpULbl 2X2, €ro

20 T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

99 Peenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

93 Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUI




24

KonTtponsnas pabora: "PanmonanbHbie
YpaBHEHHUS U HEPABEHCTBA.
CucreMblIMHEMHBIXYpaBHEHUI "

25

OyHKIMS, CIOCOOBI 3a/1aHUs QYHKITUH.
B3anmuo obpaTHbie QyHKIUH.
Komnosunuspyskumii

26

27

['paduk PyHkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpapukoB GyHKIHUN

Ob6unacTh onpeaeneHuss 1 MHOKECTBO 3HAYCHUI
¢yukuuu. Hynmu ¢pynknmu. [TpoMexxyTku 3HaK
MIOCTOSIHCTBA

28

Ué&rHple 1 HEUETHBIC (QYHKITHH.
[Tepuoanueckue GyHKIUU.
[TpoMeKyTKUMOHOTOHHOCTU(DYHKIIUN

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiiee 1 HanMeHbIlIee 3HAYCHUE
(GYHKIMH Ha IPOMEKYTKE

30

31

JluneitHasi, kBaapaTH4Has U APOOHO-TMHEHHAS
byHKIMHA

DJIEMEHTapHOE UCCIIEJOBAHUE U MTOCTPOEHUE
rpaduKoB 3TUX QYHKIMN

32

OneMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3TuX QyHKINN

33

34

CrerneHs ¢ 11eJIBIM TTOKa3aTeeM. buHoMm
HrroTrona
CrerneHs ¢ 11eJIBIM TTOKa3aTeeM. buHoMm
HrroTona

35

CrenenHast GyHKIUS C HATypajIbHBIM U 1IEJIBIM




nokasaresneM. E€cBoiicTBa u rpaduk

KoHntponbnas padora: "CreneHHas GyHKIIHSL.

36 E¢ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHON
CTEIICHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBHIPAXKEHUH,
COJIepKaIIMX CTEIIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBHIPAXKEHUH,
COJIepKalIiX CTENIEHU U KOPHU

41 [IpeoGpa3oBanus YUCIOBBIX BbIPAKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanumonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHNS UPPALOHAIBHBIX
YpaBHEHUU
HppanumonaneHble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
yYpaBHEHUU
HppaunonanbHble ypaBHeHNs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpPaBHEHUNU

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN
VPPALMOHAJIBHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPaLMOHATIbHBIX YPaBHEHUM

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

UPPALMOHAIIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

48 UpPaALMOHATILHBIX YPaBHEHHM
CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 GYHKIIUM 00paTHOM CTENEHU C HATypaTbHBIM
[oKa3aTeseM
CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK

50 GbyHKIIUM 00paTHOM CTENEHH C HATypalbHBIM
[OKa3areieM
KonTponbnas pabora: "CsoiicTBa u rpaduk

51 KOpHS N-0i CTENEeHHU.
WppaunonanbHbleypaBHeHUS "

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUN 115
peneHus: ypaBHEHU N

57 Ucnonb3oBanue rpaduka GyHKIUN OIS
pelIeHus] ypaBHEHU I

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTeNbHbIX YPABHEHUN

59 [TokazarenbHble ypaBHeHUs. OCHOBHbIE
METO/IbI PEIIEHNUs TOKA3aTeNbHbIX YPABHEHUN

60 [Toxa3zatenbHble ypaBHeHUSI. OCHOBHBIE




MCTOJbI PCHICHUA ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ

Kontponbnas padota: "[lokazarenpHas

61 1
¢ynkuus. [TokazarenbHeie ypaBHeHUs"

62 Jlorapudmuucna. CpoiictBanorapupma 1

63 Jlorapugmuucna. CoiicTBanorapudma 1

64 Jlorapupmuncna. CoiicTBanmorapupma 1

65 ECSITUYHBIE U HATYPAJIbHBIEIIOTapU(DMBI 1

y
66 eCSATUYHBIC U HAaTypaibHbIETOrapru(MbI 1
p

67 [IpeobpazoBaHnEeBbIpAKEHUH, 1
COJePIKALTUXITIOTapHPMBI

68 [TpeoOpa3oBaHuEBBIpasKEHUII, 1
COZePIKALTUXITIOTapHPMBI

69 [TpeoOpa3oBaHuEBBIpasKEHU, 1
COJIepKALTUXIOTapHPMBbI

70 Jlorapudmuueckas pyHkuus, €€ CBONWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIMN A5 1
pelIeHNs ypaBHEeHUH

73 Hcnons3oBanue rpaduka GyHKINN A5 1
peneHus: ypaBHEHU N
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METO/Ibl pelIeHuUs Jorapu(GMUIECKUX 1
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

75 Y 1

METO/bI peIIeHUs Torapu(HPMUIECKUX




YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/BI peIIeHUs Torapu(HPMUIECKUX 1
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH 1
aorapu(pMUUECKUX YpaBHEHUH

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
aorapu(pMUUECKUX YpaBHEHUI

79 KonTpomnpHas padora: "Jlorapudmmuueckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHI'€HC M KOTaHI€HC 1
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apTyMEHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 orpezieieHue TPUTOHOMETPUUECKUX (DYyHKIIUI 1
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,

85 orpeziefieHue TPUTOHOMETPUYECKUX (DYyHKIIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYIIBI 1

87 OCHOBHBIETPUTOHOMETPUYECKUE(HOPMYIIBI 1

88 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYJIIBI 1

89 OCHOBHBIETPUTOHOMETPUUECKUEDOPMYJIBI 1




[IpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAKE

90 . 1
HUH

01 [IpeoOpazoBaHNETPUTOHOMETPHUIECKUXBBIPAKE 1
HUI

92 [Ipeobpa3oBaHHETPUTOHOMETPUIECKUXBBIPAKE 1
HUU

93 [IpeoOpa3zoBaHNETPUTOHOMETPUIECKUXBBIPAKE 1
HUU

94 PemieHneTpuroHOMEeTpUYECKUXypABHEHU I 1

95 PemeHneTpuroHoMeTpuYeCKMXypaBHEHHIMA 1

96 PemenneTpuroHoMeTpuIeCKUXypaBHEHU I 1

97 PemeHneTpuroHoMeTpuYeCKMXypaBHEHHIMA 1

98 PemenneTpuroHoMeTpuIeCKUXypaBHEHUH 1

99 PemenneTpuronomMeTpuyeCKMXypaBHEHUN 1

100  PemeHHETPUTOHOMETPHUECKUXYPABHEHHHA 1
Konrtponsnas pabora: "Tpuronomerpuyeckue

101  BBIpa)keHMs U TPUTOHOMETPUUECKHE 1
ypaBHEeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 IOCJIEAOBATEIbHOCTEH. MeTox 1
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPAaHUYICHHBIC

103 = mocnenoBatensHOCTH. VicTOpHS aHamM3a 1
0ECKOHEUHO MaJIbIX

104  Apudmernyeckasmporpeccus

105  I'eomeTrpuyecKasmporpeccus

106 = beckoHe4YHOYOBIBAOIIASTEOMETPHUUCCKASIIPOTP 1




cccui

CyMMma O0ecKOHEUYHO yObIBaromen

107 . 1
FE€OMETPUUECKOMN IPOTPECCUU

108 JIvuHEeHbIN 1 SKCHOHEHIMANIbHBIA pocT. Ynciio 1
e. @opMyIia CI0XKHBIX POLIEHTOB

109 JIMHENHBIN ¥ YKCHOHEHUMANIbHBIN pocT. Ynciio 1
e. @opmyJia CIOKHBIX NPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus 1
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KoHntpoinbHas padora: "[locnenoBareIbHOCTH U 1
nporpeccun”

112  HemnpepsiBHBIE ()YHKIIMH U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB 1
byHKIHI

114  CsaoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

115  CaoiicTBa pyHKIMN HENIPEPHIBHBIX HA OTPE3KE 1

116 =~ Merox MHTEPBAJIOB JUI PELICHNUS HEPABEHCTB 1

117  Meron uHTEpBANIOB /7Sl pELICHHS] HEPABEHCTB 1

118  Merox MHTEPBAJIOB JUIs PELICHNUS HEPABEHCTB 1

119 [TprMeHeHre CBOMCTB HENIPEPHIBHBIX (QYHKIIUI 1
JUISL pellIeHus 3a1a4

120 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUN 1
JUISl pEIIEHNUs 3aa4

121  TlepBas u BTOpasi MpOU3BOJHBIE PYHKIIUH 1

122 Onpenenenue, ) ) 1
reOMETPUYECKUHCMBICIIITPOU3BOAHOM

123 Ompenenenue, 1




(U3UIECKUHCMBICIITTPOU3BOTHOM

124 = VYpaHeHue kacaTtelbHOU K rpaduKy QyHKIIUH 1
125  VYpaBHeHue KacaTteiabHOH K rpaduky GyHKIUU 1
126 IIpousBoJHBIEIIEMEHTAPHBIX)YHKIIUN 1
127  IIpou3BoaHBICIEMEHTAPHBIX PYHKITUN 1
128 [IpousBoaHast CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3HUIINU (DYHKITUH
129 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIHIA
131  KonrponsHaspabora: "[IpousBogHas" 1 1
132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHM: "YpaBHeHuU:"
133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUN"
134  HroroBaskoHTposbHaspaboTa
135  HroroBaskoHTpoOJbHasIpadOTa
136 [ToBTOpeHwme, O606IJ_ICHE/IC, 1
cUCTeMaTH3alHsI3HAHU]
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KIIACC

No KoangecTBouacos
DJIeKTPOHHBbIENU(PPOBbICOOPA30BATEIBLHbIEPEC
n/ Temaypoka Bcer  KonTposabhbiepado ypeBI
n 0 ThI
1 [Ipumenenue mpou3BOIHON K UCCIEAOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTD U OKCTPEMYMBI
5 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHUIO 1
GyHKIMIT HA MOHOTOHHOCTD M 9KCTPEMYMBI
3 [IpuMenenne mpou3BOIHON K UCCIEAOBAHUIO 1
(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMenenne mpou3BOIHON K UCCIEAOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpuMeHeHre POU3BOJHOM K UCCIIEIOBAHUIO 1
GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne mpou3BOIHON K UCCIEAOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
7 HaxomneHHe HanOOJIBIIIETO Y HAUMEHBIIIETO 1
3HauUEHUs HEMPEPBIBHON (PYHKIIMM HA OTPE3Ke
3 Haxoxaenne HanOoIbIIer0 1 HANMEHBIIIETO 1
3HAUEHUs HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
9 HaXO)K)IeHI/Ie HanOOJIBIIIETO ¥ HAMMEHBIIIETO 1
3HAYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
10 Haxoxaenne HanuOoIbIIer0 1 HAUMEHBIIIETO 1
3HAYEHUS HETPEPHIBHOM (DYHKIIMU Ha OTpe3Ke
11 Haxoxnenue HauOOJIBIIEr0 U HAUMEHBIIIETO 1
3HAaYeHUS HETMPEPHIBHON (PYHKIIMHU HA OTPE3KE
12 Haxoxnenne HanOoJIbIIEr0 1 HAUMEHBIIIETO 1




3HAYCHUS HETMPEPHIBHON (PYHKIUHU HA OTPE3KE

[IpumeHeHne MPOU3BOIHOM JIJIST HAXOXKICHUS

13 HAWJIYUIIero pelieHus B MPUKIAAHBIX 3a/1a4ax

14 [TpumeHneHne mpOU3BOTHON IS HAXOXKACHHUS
HAWIYYILEro peleHus B MPUKIAIHBIX 3a7a4ax
[IpumeHeHne npoU3BOIHOM ISl ONPEAECICHUS

15 CKOpPOCTH U YCKOPEHHUS MTPOIIECCA, 3aJAHHOTO
dbopmy1oii unu rpadpukom
IIprumeHeHre npou3BOIHOM ISl ONIPEAEIICHUS

16 CKOPOCTH U YCKOPEHUS IpolLiecca, 3aJaHHOTO
dbopMmyIt0ii miu rpaduKoM

17 KomnozunusdyHkiuit

18 Kommozunusdyskunii

19 KomnozunusdyHkimit

20 ['eomeTrpuueckue oOpa3bl ypaBHEHHH Ha
KOOPJAMHATHOM MJIOCKOCTH

21 ['eomeTrpuueckue oOpa3bl ypaBHEHHH Ha
KOOPAWHATHOM IIOCKOCTH

99 Konrtponsnas pabora: "VccrnenoBanue
GYHKIUI ¢ TOMOIIBIO TTPOU3BOTHOM"

93 [TepBooOpaznas,
OCHOBHOECBOWCTBONEPBOOOPA3HBIX

24 [TepBooOpazHbIe AeMEHTapHBIX (QyHKIIHA.
[IpaBuna HaXOXACHUS TIEPBOOOPA3ZHBIX

o5 [TepBoOOpa3Hbie NeMEHTAPHBIX QYHKITUH.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 Wuterpan. ['eoMeTpuiyecKUiCMBICTHHTETpajIa




Boruncnenue onpeenéHHOro MHTErpaa 1o

21 dbopmyne Herotona-Jleitoauma

08 Boluncnenue onpenenéHHoro HHTerpaia mno
dbopmyiie Herorona-Jleitbnuia

29 [TpuMeHeHne MHTErpaa A HAXOXKACHUS
IUIOINAAEH TUIOCKUX QUTyp

30 [IpumeHeHnue nuTerpana s HaxoXACHUS
00BEMOB reOMETPUYECKHX TEI

31 [MpumepsipemenniiandpepeHnnanbHbIXypaBH
CHUI

39 [TpumepsiperenuitnnddepeHunaibHbIXypaBH
eHul
MaremaTnueckoe MOJEINPOBAHUE PEATIbHBIX

33 MPOIIECCOB ¢ TOMOIIBIO A epeHInaTbHBIX
YpaBHEHUU

34 Kontponbnas padota: "[lepsoodpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBa
u rpaduKu

36 Tpuronomerpuueckue GyHKIUHN, UX CBOWCTBA
u TpaduKu

37 Tpuronomerpuueckue GyHKINMHI, UX CBOWCTBA
u rpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u TpaduKu

39 Tpuronomerpuueckue GyHKINHN, UX CBOWCTBA
u rpaduku

40 OT160p KOpHEH TPUTOHOMETPUUECKHUX




YPaBHEHUH ¢ IIOMOIIBIO TPUTOHOMETPUUECKOU
OKPYXHOCTHU

OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € IOMOILBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUI C TIOMOIIbIO TPUTOHOMETPUUECKON 1
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUI C TOMOIIIbIO TPUTOHOMETPUUECKON 1
OKPYHOCTHU

44 PemieHneTpuroHOMETpUYECKUXHEPABEHCTB 1

45 PemeHneTpuroHOMeTpUYECKUXHEPABEHCTB 1

46 PemieHneTpuroHOMETpUYECKNXHEPABEHCTB 1

47 PemieHneTpuroHOMETpUYECKNXHEPABEHCTB 1
Konrtponsnas pabora: "I 'papuku

48 TPUTOHOMETPUUYECKUX (YHKIUH. 1
TpuronomerpuyeckueHepaBeHCcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS TOKA3aTENIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS TOKA3aTENIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS 1

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEILICHUS
Jgorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UPpaLMOHATILHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UPpALMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
61 I'padmaeckne MeTO B pemeHHS
UpPPaIMOHATBHBIX YPaBHEHUN
62 I'paduueckue MeTObI perIeHus
UppalMOHATIBHBIX YPAaBHEHUN
63 I'paduaeckne MeTOBI pemeHHs
MTOKa3aTeJIbHBIX YPAaBHEHHU
64 I'paduueckue MeTo bl pereHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeTo bl pereHus
JOrapupMHUUECKUX YpaBHEHUI
66 ['padrueckue METO B! peIIeHuUS
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JOrapu(GMUUECKUX
ypaBHEHUU

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JTOTapU(OMHUUECKUX
YpaBHEHUI

70

71

72

['padmyeckue METOABI peLICHH
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

KoHnTtposnbHas padora: "UppanuoHaibHbIe,
MoKa3aTelbHbIE U TorapuMuueckue
HepaBeHcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N3o00pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPAMHATHOM IIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCET Ha




KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. KopHu N-oii cTenenu u3

7 KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOT'O YHCIIa
[IpumMeHeHre KOMIUIEKCHBIX YMCET JIS

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4y

82 KonTpoabnaspabora: "KomminekcHbleuncna”

83 HarypanbHble u nenpieuuciia

84 HarypanbHble u nensleunciia

85 [TpumeHeHne MPU3HAKOB AETUMOCTH IIEJIbIX
qrcen

86 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENTBIX
qrcen

87 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
gucen: HOJl m HOK

88 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
yucen: HOJL u HOK

89 [TpuMeHeHrne PU3HAKOB JIETUMOCTH TIEITBIX
YHCEeN: OCTATKU TI0 MOJTYJTIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX
YHCEeN: OCTATKU TI0 MOJTYJTIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX

91 qrcen: anropuT™ EBknnaa ams peuieHus
3a[a4 B IIeJIbIX YUCIaxX

92 KonTtponbhas padora: "Teopus menbix unucen"




93

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

94

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

95

96

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM H
COBOKYIIHOCTEM pallMOHAIbHBIX YPABHEHUHN

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H
COBOKynHOCTGﬁ HppaliOHAJIBbHBIX ypaBHeHHfI

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYIIHOCTEM MOKAa3aTEIbHbIX YPABHEHUN

98

99

OcCHOBHBIE METO/BI PELLICHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX YPABHEHUN

OcHOBHBIE MCTObI pCIICHUA CUCTCM U

COBOKYIHOCTEH JIorapu(pMUUIECKUX
yYpaBHEHUNU

100

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
YpaBHEHUU

101

IIpuMeHeHne cucTeM K pEeIEeHUI0
MaTeMaTHYeCKUX 3ajay U 3a7a4d U3 pa3IMyHbIX
o0ractell HayKu U peanbHOMN )KU3HH,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB

102

IIpuMeHeHne CuCTEM K pEeIEeHUI0
MaTeMaTHYeCKUX 3ajau U 3a7a4 U3 pa3InyHbIX
obyacTeil HAyKU U peaIbHOU KU3HH,
WHTEPIPETALMS MOJyYEHHBIX PE3YyJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 Pa3IMYHbIX

103 . .
o0nacTeil HayKH U peanbHOM KU3HH,
UHTEpIpeTalys NOJyYEHHBIX pe3yJIbTaTOB
KonTponpHas padora: "Cucremsl

104 | PAUHMOHATBHBIX, HPPALMOHATBHBIX
HOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEeHUN"

105  PamnmonansHBICypaBHEHHUS C TapaMeTpaMu

106 = PammonanbHBICHEPABEHCTBA C ITapaMeTpaMu

107 = PanmoHalbHBIECHCTEMBI C TApaMETPaMHU

108 HppaunoHanbHble ypaBHEHUs!, HEPaBEHCTBA C
napameTpamu

109 = HppaunoHadbHBIECHCTEMBI C TapaMeTpaMu

110 [loxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 = Iloka3aTenbHBIECUCTEMBI C TapaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C
napameTpamu

113 = JlorapudmuyeckrecucTeMsl ¢ mapameTpamu

114 TpuroHomeTpruieckueypaBHEHHS C
napameTpamu

115 TpuroHomMeTpHUYECKUEHEPABEHCTBA C
napameTpamu

116 TpUroHOMEeTpUYECKUECUCTEMBI C
napameTpamu

117 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MOI[GJICI;’I PCAIBHBIX




CUTYalMil C IOMOIIBIO YPABHEHUN C
napameTpamu

118

IToctpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEJIEN pealbHbIX
CUTYyallMil C IOMOIIBIO CUCTEM YPABHEHUH C
rapaMeTpamMmu

119

120

121

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyalui C IOMOUIBIO CUCTEM YPABHEHUH C
napameTpamu

KonTponbhas pabota: "3anauu ¢
napamerpamu”

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHu: "YpaBHeHu"

122

123

124

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS

3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
'

3HaHui: "YpaBHeHus. CucreMbplypaBHEHHH'

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBeHncrsa"

125

126

127

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "HepaBeHncrsa"

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIH
3Hanui: "lIponsBoanas u €€ npuMeHeHue"

128

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBoaHas u e€ npumeHenue"




[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

129 3HaHuii: "[IponsBoaHas u e€ npumeHenue" L

130 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HMHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "@OyHkoun"

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

134  HroroBaskoHTpOJIbHasIpaboTa 1

135 = HroroBaskoHTpoOJbHasIpadoTa

136 [ToBTOpenue, 06001IIECHNE, 1
cUCTeMaTHU3alisI3HaHU T

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MatemaTrka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuueit
[Toponbckoro B.E., O61mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemenne»

* Marematuka. Anredpa u Hauajga MaTeMaTHYECKOro aHainusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit [{.A., [Tomakos B.M.; nox penakuuen
[Toponwsckoro B.E., O6miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3 narensckmitnienTp « BEHTAHA-I'PA®y; AkimoHepHOEOOIIECTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

OEJIEPAJIBHAA PABOYAS ITPOTPAMMA OCHOBHOI'O OBIIEI'O
Junaktudeckuii Matepuan: Anredpa u Hadajia MaTeMaTuieckoro ananusa 10
knacc M. K. IToranos, A. B. llleBkun

Junaktudeckuii Matepuan: AnreOpa n Hadajla MaTeMaTu4ecKoro ananusa 11

kiacc M. K. IToranos, A. B. llleBkun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



bubmorexa IJOK






