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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 maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
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

Yucja 1 BBIYHCTIEHUS

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.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIC TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHECHUs. PaBHOCWIbHBIE ypaBHECHUS W ypaBHEHUsA-CIEACTBUS. HepaBeHCTBO,
pEIIECHUE HEPABECHCTBA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUHN U
HEpPABEHCTB. MHOTrOWIEHb OT OJIHOW MEepeMEHHOW. JlenmeHne MHorousieHa Ha
MHOIO4WIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BBIPAKEHUM, COACPKAIIMNX CTETICHU U KOPHHU.

HppanroHaabHbIC ypaBHEHUS. OcHOBHBIC METO]IbI perieHus
HUPpAMOHATBHBIX YPAaBHCHHH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YpaBHEHU M.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUYECKOU OKPY>KHOCTHU. PerieHre TpuroHoMeTpuyeCKuX HEPABEHCTB.

Pemienne cucTteM JIMHEWHBIX ypaBHEHHU. MaTpuua CHCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MATpUllbl 2X2, €ro TreOMETPUYECKUN CMBICT U
CBOWCTBA, BBIUHUCIIEHUE €T0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHWM. PelleHne MNpUKIAAHBIX 331a4 C ITOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHWHM. lcciieqoBaHue TIOCTPOEHHOM MOJAENU C
MTOMOILBIO MAaTPUIL U OIIPEICIIUTENICH.



[locTpoeHne MaTeMaTUYECKUX MOJENIEN PEaNbHOM CHUTYallMH C ITOMOLIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOnacTh onpeneneHuss U MHOXECTBO 3HaueHUil pyHkumu. Hymm yHkuuu.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HeUEéTHBIC QyHKIMU. [lepruoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkunu. Hanboupliee 1 HauMeHblIee 3Ha4eHus1 QyHKIMKM HAa POMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

TpuroHoMmerprueckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUYECKUX
(yHKLIHIA YUCIOBOIO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduku peasbHbIX 3aBUCUMOCTEM.

Havaja MaTeMaTH4eCcKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIHUU. MOHOTOHHBIE " OrpaHUYCHHBIC
IIOCJIEA0BATEIBbHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTUYECKOIO aHAINM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckas 1 reoMeTpruUecKas nmporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUUYECKON
MIPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CI0KHBIX
pouleHTOB. Mcnosnb30BaHWEe TIPOrpeccHM JUIA  PELICHUSA peajbHbIX  3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpepoiBHble (GyHKIMM W HX CcBoMcTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEpPaBEeHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
GbyHKIU 1715 petieHus 3aaay.

[lepBas u BTOpast npousBoaHble GyHKIMK. OnpeneneHue, reOMeTPUIECKUN 1
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QpyHKIUY.

[IpousBogHBIE  DIEMEHTApHBIX  (PYHKIUH. [Ipons3BogHass  CyMMBlI,
IPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIy4lIero pEIICHUS B
IPUKIAJAHBIX 3ajadax, Uil OIPEACIICHHs CKOPOCTM M YCKOPEHHs Ipolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

MHoskecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—Benna. IIpumeHeHuWe TEOPETUKO-MHOKECTBEHHOIO —ammapara  JUis
ONMMCAHMS PEeaNTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHUS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensie yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliiee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurmMa EBkinuaa s permeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyecKue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHMS U HEPABEHCTBA

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.
ITpeoOpa3oBaHne BbIpaXEHUM, CONEPIKALUX JOrapru(pPMBI.
Jlorapugmuueckue YPAaBHEHHUS. OcCHOBHBIE METOJIbI peLICHMS

Jorapu(MUYECKUX ypaBHEHUH.

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUA. PABHOCUIILHBIC HEPABEHCTBA.

OCHOBHBIE METOJIbI PCIICHHUS] TOKa3aTeNbHBIX U  JOrapuPpMuIecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaAMETPaMU.

[IpumeHeHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKWU3HH, HHTEPIPETALMS [IOJTYyYECHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

CreneHp C palMOHAIBHBIM IIOKAa3aTeIeM U €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(Msl.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKUUU OOpaTHOU
CTEIICHU C HATYPaJIbHBIM [T0KA3aTEIIEM.

[Toka3aTenbHass U jorapupmuyeckas (yHKIHHU, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpABHEHUM.

['paprueckre MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/IbI PELICHU 3a1a4 C apaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMH M1 HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpazHbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Breruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YpPaBHEHHU.



[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 TPAKIAHCKOHN MO3UIIMHA 00YYJarOIIEeT0oCs KaK aKTUBHOTO |
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
HSKOHOMUKHU;

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 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU 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  NESITEIBbHOCTH, 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 KYJIbTYpbl, TOHUMAaHHUE BIMSHUS
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 PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh Crnoco0 penieHus YydeOHOW 3ajgadu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



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 IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
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
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

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

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 YYEOHBIX 3a7a4, MPUHUMATH I1I€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 xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: pPAllMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

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

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
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 TPUTOHOMETpHUUYecKkrue GopMyIibl Uit TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
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 MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

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

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI 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;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
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 TMOHATUAMH: 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 n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
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;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
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
n/n

HaumeHoBaHuepasaejioB U
TEeMIIPOrpaMMBbl

MHOXeCTBO JeHCTBUTEIBHBIX
yucell. MHOrO4JIEHEI.
PanmonansHbie ypaBHEHHS U
HEPaBEHCTBA.
CucteMbUTHHEHHBIXYPAaBHEHUM
Oyukiuu U rpadpuku. CTeneHs ¢
LIEIBIM ITOKa3aTeyieM
Apudmernaeckuii KopeHb N-0i
CTCTICHH.
HppanmonanbHbleypaBHEHUS

KoanuecTBouacos

Bcero

24

11

13

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/ibHbIepeCypChl

TpUroHOMETPUYECKUEBBIPAKEHNUS
U ypaBHEHUS

I'paduiku TpUTOHOMETPHUECKUX
¢dbyukuuii. TpuroHoMeTpuieckue
HEpPaBEHCTBA
ITocnenoBaTeabHOCTH U
MpOrpeccuun

22

14

10

HenpepriBHblehyHKINH.
[IpounsBoaHas

20

UccnenoBanue GpyHKINMA ¢
MOMOIIBIO TPOU3BOTHOM

[ToBTOpenue, 060061IeHNE,

17




cUCTEMAaTH3alUA3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/m TeMIpPOrpamMMmbl Bcero Kontpoabubiepadorsl  IpakTudyecknepadoTbi (uipporerc)
o0pa3oBaTeIbHbIEPECYPChI
1 [NokazarenbHassPyHKIHUS. 18 1
[Toka3zaTtenbHBICYpaBHEHUS
5 JlorapudpmuueckaspyHKIHS. 18 1
JlorapudmuaeckueypaBHEHUS
WppanuoHaibsHbie,
3 MOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
[TepBooOpasHast 1 HHTETpa 12
5 KommiekcHpieuncia 10
6 HatypanbHble 1 niensleuncia 10
Cucremsl parmoHaIbHBIX,
7 HMPPALMOHAIIBHBIX ITOKA3aTEIbHBIX 12 1
Y JIOTaprU(PMUIECKUX YpaBHEHHI
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpEHuUE, 06o6mer4e, 16 2
CHCTeMaTH3alUsI3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoumnuecrBovacos
Haranzy JIeKTPOHHBbIeNU(PPOBHICOOPA30BA
n  Temaypoxka Be Kourposbnbie  IIpakTnuyecku
YeHUus TeJIbHbIEPeCypChl
/ ero  paboThI epaboThI
n
1 MHO03k€ecTBO, Onepauy Hal 1
MHOKECTBAMU U UX CBOMCTBA
2 HuarpammbiDitiepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOECTBEHHOT'O armapara Jjis 1
pelieHus 3a1a4y
PanmnonaneHble ynca.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHIE TPOOH
PannonaneHblie yncna.
5 OOBIKHOBEHHBIE U IECSITUYHBIC 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TPOOH
5 [Tpumenenue apoOeii u NPOIIEHTOB 1
JUISL pelLIeHUs PUKIIAIHBIX 3a/1a4
7 [Tpumenenue apobeli U MPOIIEHTOB 1
JUISL pelLIeHUs PUKIIAIHBIX 3a/1a4
8 JlelicTBUTENbHBIC YHCIIA. 1
Panmonanbueie u




UppalOHaJIbHbIE YHCIIa

10

ApudmeTnueckue oneparuu c
JIEMCTBUTEIIbHBIMU YU CIIAMU

Monynib A€HCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa

11

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUJjIa OKPYIJICHMS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUN

12

13

14

OCHOBHBIE METO/IbI pELICHUS
LEJBIX U APOOHO-pAIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
LENBIX U APOOHO-PALMOHATBHBIX
YpPaBHEHUM U HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUSA

LEJBIX U JPOOHO-pallMOHATIBHBIX
YpaBHEHHH U HEPABEHCTB

15

MHoOroueHs! OT OJJHOM1
nepemMeHHou. Jlenenue
MHOTI'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopemabesy

16

MHorouseHsl ¢ HeIbIMUA
koa¢punuentamu. Teopema Buera

17

18

PemenuecucreMnmHeiHbIXypaBHE
HUU

PemenuecucreMnmHeiHbIXypaBHE
HUN

19

Marpuiia CUCTEMbI TUHEUHBIX




20

ypaBHeHUH. Onpeaenurenb
MaTpHIIbl 2%X2, €ro
T€OMETPUUYECKHI CMBICT U
CBOMCTBA; BBIYUCIICHUE €TI0
3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUI CMBICI U
CBOMCTBA; BBIYHCIICHHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenutens s
pELIEHUs CUCTEMBI JIMHEWHBIX
ypaBHEHUU

22

23

24

25

Pemenue npuknaaHeix 3aga4 ¢
ITOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

Pemenue npuknaaHeix 3amau ¢
ITOMOUIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

KonrtpomnsHas padora:
"PannoHanbHble ypaBHEHUS U
HEPABEHCTBA.
CHUCTEMBUTNHEHHBIXYPABHEHUN "

@yHKIMS, CITOCOObI 3a1aHUs
¢yHkuuu. Bzaumao obpatHbie
¢ynkunu. KomnosunusadyHkimii

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIHI




27

OO6uacTh ornpeieNIeHus |
MHO>KECTBO 3HaU€HUHN (QYHKIIH.
Hymu ¢ynkuu. [TpomexxyTku
3HAK MOCTOSIHCTBA

28

UéErHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.

[TpoMeKyTKUMOHOTOHHOCTU(]YHKII
uu

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haubonpmee n
HaMMEHbIIIee 3HaYeHNE (PYHKIUU
Ha IPOMEXKYTKE

30

31

32

JInnelinas, kBagpaTuyHas U
IpoOHO-THHEHHAs (QyHKIH
DeMeHTapHOe UCCIIeI0BaHue U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

DeMeHTapHOe UCCIeI0BaHue U
HOCTPOCHHE TPAPHUKOB ITHX
byHKIHI

33

CrerteHs C EebIM TT0Ka3aTEIEM.
bunom HeroroHa

34

35

CTeneHb ¢ IeIbIM M0Ka3aTelIeM.
bunom HeroTona

KonTtponpHas pabora: "dyHKIus,
cBo¥icTBa U rpapuku’

36

ApudmeTnieckuii KopeHb
HaTypaJIbHON CTEIIEHU U €r0




CBOMCTBA

37

38

39

Apudmerndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA

[TpeobpazoBanus YHCIOBBIX
BBIPAXECHHH, COIEpPIKALUX CTEIEHU
U KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHH, COIEPIKALUX CTEIIEHU
U KOpHU

40

[IpeobpazoBanust YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAIIUX CTECIICHU
U KOpHH

41

42

43

HppanumonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAJIBHBIX YPaBHEHUI

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
VppalMOHATIbHBIX YPaBHEHUM

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPaBHEHUN

44

PaBHOCWIIBHBIE ITEPEXO/IBI B
pELICHUH UPPaALUOHAIBHBIX
YpPaBHEHUNU

45

PasHOCHIBHEBIE Nnepexoanl B
PEIICHNHU UPPAlIMOHAIBHBIX
ypaBHEHUU




46

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHNuU UpPALMOHATBHBIX
ypaBHEHUU

47

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU NPPALUOHAIBHBIX
YpaBHEHU I

48

49

50

KonrtponbHas pabora:
"NppaunonanbHble ypaBHEHUS"

Tpuronomerpuueckas
OKPYHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUUECKUX (QYHKIUI
YHUCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPY’>KHOCTb, OIpE/IeTICHHUE
TPUTOHOMETPUUYECKUX (YHKIUN
YHCJIOBOI'O apryMeHTa

51

CuHyc, KOCHHYC, TAHT€HC U
KOTAHI'€HC YHCIOBOTO apryMeHTa

52

53

CuHyc, KOCHHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U
ApKTaHT€HC YHCIIOBOTO apryMeHTa

54

ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa

55

56

OCHOBHBIETPUTOHOMETpHUUECKHEDO
PMYJIBI
OCHOBHBIETPUTOHOMETPUYECKUE(DO
PMYyJIBI




OCHOBHBICTPUTOHOMETPUUYECKUE(DO

57
PMYJIbI

59 OCHOBHBICTPUTOHOMETPUYECKUE(DO
PMyJIBI

59 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KHUXBbIpaKCHUH

€0 [Ipeobpa3oBaHUETPUTOHOMETPHYEC
KUXBBIPaKCHHHA

61 [Ipeobpa3oBaHUETPUTOHOMETPHYEC
KAXBBIPAKCHUN

62 [TpeoOpazoBaHUETPUTOHOMETPUYEC
KUXBBIPaKCHHIA

63 PemennerpuronoMeTpudeckuxypa
BHEHUU

64 PemenneTpuronoMeTpudecKuxypa
BHEHHH

€5 PemennerpuronoMeTpudeckuxypa
BHEHH

66 PemenneTpuronoMeTpuIecKuxypa
BHEHUU

67 PerienneTpuronoMeTpudecKuxypa
BHEHHA

68 PerienneTpuronoMeTpudecKuxypa
BHEHHH

€9 PemenneTpuronoMeTpudeckuxypa
BHEHUU

20 KonTtponbhas pabora:

"TpuroHomeTpuyecKue




BBIPKECHUS U
TPUTOHOMETPUUYECKUE YpaBHECHUS"

71

72

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu
Tpuronomerpuueckue GyHKIHIH,
UX CBOICTBa U rpaduku

73

Tpuronomerpuieckne GyHKINH,
UX CBOMCTBA U rpauKu

74

75

Tpuronomerpuieckne GyHKINH,
UX CBOWCTBA M rpaduKu
Tpuronomerpuueckue GyHKIHH,
UX CBOICTBa U rpaduku

76

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUN
C TMIOMOIIbIO TPUTOHOMETPHUYECKON
OKPYKHOCTH

77

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHUI
C MTOMOUIBIO TPUTOHOMETPHYECKON
OKPYKHOCTH

78

OT160p KOpHE
TPUTOHOMETPUUYECKUX YPABHEHUI
C MTOMONIBIO TPUTOHOMETPUUECKOMN
OKPYKHOCTH

79

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHUI
C MTOMOUIBIO TPUTOHOMETPHYECKON
OKPYXHOCTH




PemieHneTpuroHOMEeTpUYECKUXHED

80
aBCHCTB

81 PemenuerpuronoMeTpuyecKuXHEp
aBCHCTB

82 PelnieHueTpuroHOMeTpUYECKUXHED
aBCHCTB

83 PemiennerpuronoMeTpuuEeCKuXHEP
aBCHCTB
KonTtponwHas pabdora: "I'paduku

84 TPUTOHOMETPHUCCKUX (PYHKITHIA.
TpuroHomeTpuyecKEeHEPAaBEHCTBA
ITocneaoBaTeIbHOCTH, CIIOCOOBI

g5 3aJIaHus MOCJIEA0BATEILHOCTEH.
Metoa MaTeMaTHISCKOM
WHIYKIAW
MOHOTOHHBIE U OTPaHUYEHHBIE

86 rocienoBaTenbHoCT!. Mctopus
aHam3a OECKOHEYHO MaJIbIX

87 ApudmeTndeckasmporpeccus

88 ['eomeTpuueckasmporpeccust

29 BeckoneuHoyOBIBaOIASTEOMETPH
YECKAAPOTPECCUs

9 CymMmMma 0eCKOHEUHO yObIBaroIen
T€OMETPHUYECKON MTPOTPECCUU
JIMHEeNHBIN U PKCIOHSHIINAIbHBIN

91 poct. Yucno e. @opmyia CIOKHBIX

MIPOIICHTOB




JInHelHbIN 1 KCIOHEHIIUATIbHBIN

92 poct. Yncio e. Dopmyia cI0KHBIX
MIPOLICHTOB
Hcnonp3oBanue nporpeccuu 1uist

93  peuieHHs peajbHBIX 3a7a4
NPUKIIAJHOTO XapakTepa
Kontponbnas pabora:

94 "IlocnenoBarenbHOCTH U
nporpeccun"

95 HenpepoiBHble QyHKIIUU U UX
CBOICTBa

96 Touka pa3pbiBa. ACUMITOTHI
rpaduxoB QyHKIUH

97 CoiicTBa (hyHKIMI HETIPEPBIBHBIX
Ha OTpe3Ke

98 CaoiicTBa (DyHKIMIA HETIPEPBIBHBIX
Ha OTpe3Ke

99 MeTtoa HHTEpBAIOB /ISl pEIICHUS
HEPaBEHCTB

10 = Merox UHTEPBAJIOB IS PEIICHHS

0 HEPaBEHCTB

10 Metoa UHTEpBAJIOB ISl pELLIEHUS

1 HEPABEHCTB

10 IIpuMeHeHne CBOWCTB

) HETPEPBIBHBIX (QYHKITHHA 1151
peleHus 3aaa4

10 [IpumeneHue cBOMCTB

3 HEMPEPHIBHBIX QYHKIIUN TSI




pelieHus 3aaa4y

10 [TepBast 1 BTOpas NpOU3BOIHBIC

4 byHKIIUN

10 Onpenenenue,

5 FeOMEeTPUYECKUUCMBICITIPOU3BOIH
ol

10 = Ompenenenue,

6 (U3UYECKUHCMBICITIIPOU3BOTHON

10 = VYpaBHeHHUE KacaTeIbHOU K

7 rpaduKy QyHKIHH

10 VYpaBHeHHE KacaTeIbHOU K

8 rpaduxy pyHKINN

10 [IpousBoaHbBIEIEMEHTAPHBIXPYHK

9 847041

11 [IpousBoHbIE3IEMEHTAPHBIXDYHK

0 102078

1 [TpousBoiHas CyMMBI,

1 IPOU3BEACHNUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA

1 [Ipon3BoiHasA CyMMBI,

5 POM3BEICHUS, YACTHOTO U
KOMITO3UIINH (PYHKIIHIA

11 [Ipou3BoHas CyMMBI,

3 NIPOM3BEICHUS, YACTHOTO U
KOMITO3HITHU (yHKITHA

11 = KontponbHaspabora:

4 "I[IponzBoanas"

11 IIpuMeHeHne nNponu3BOIHON K




3) UCCIeI0OBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI
11 [IpuMeHeHne Npou3BOIHOM K
6 UCCJICIOBAHMIO (QYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
1 [IprumeHeHue nporu3BOIHON K
7 UCCIIeIOBaHUIO QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
1 [IpumeHeHne mPOU3BOTHON K
3 UCCIIeIOBaHMIO (GYHKITUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
11 [IpuMeHeHne nponu3BOIHON K
9 UCCIIeIOBaHMIO (GYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
12 [IprMeHeHne nMpon3BOIHON K
0 MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
Haxoxxnenne HanOombIIero u
12 HAaWMEHBIIIETO 3HAYCHUS
1 HenpepbrIBHON (QYyHKIIUU HA
OTpe3Ke
Haxoxxnenne HanOobIIero u
12 HaMMEHBILIETO 3HAYEHUS
2 HenpepbrIBHON (QYHKIIUU HA
OTpe3Ke
12 Haxoxxnenne HanOobIIero u
3 HAauMEHBIIIETO 3HAUYEHUS

HENpepbIBHON (PYHKLIMHU HA




OTpe3Ke

Haxoxxnenne HanOobIIero u

12 HAMMCHBIIIETO 3HAYCHUS

4 HENpEepbIBHON (PYHKIMHU HA
OTpe3Ke
Haxoxxnenne HanOOJIbIIErO U

12 HAaUMEHBIIET0 3HAYCHUS

5 HENPEePBIBHON (YHKIIUU HA
OTpe3Ke
Haxoxaenre HanOOJIbIIErO U

12 HAaMMEHBIIIETO 3HAYECHUS

6 HENpephIBHON (DYHKIIUU HA
OTpe3Ke

12 [IpumeHeHne MPOU3BOTHOM JIJIst

5 HAXO0X/ICHUS HAWTYYIIero
pellleHus B MPUKIAIHBIX 3a7auax

12 [IprMeHeHne npon3BOHON s

3 HAXO0X/ICHUS HAWITYYIlero
pellleHus B IPUKIAIHBIX 3a7auax
IIpumenenre npou3BOIHOM 1S

12 OTIpEIeTIEHUsI CKOPOCTH U

9 YCKOPEHUS TIpoIiecca, 3aIaHHOTO
bopmyoit unu rpadguxkom
[IpumeHeHnre mporu3BOIHOMN ISt

13 OTIpe/ICIICHUST CKOPOCTH H

0 YCKOPEHUS TIpoIiecca, 3aIaHHOTO
dbopmyroit wim rpapukoM

13 = KonrponbHas pabora:




1 "NccnenoBanue QyHKIHIA ¢
MOMOUIBIO TPOU3BOTHOM"
13 [ToBTOpenue, 06001ICHNE,
5 CUCTEMAaTHU3aLIMs 3HAHUH; 1
"VYpaBHeHus"
13 [ToBTOpEHmE, 0600IICHUE,
3 CHCTeMaTH3allys 3HAHMIA: 1
"OyHkun"
13
4 HroroBaskoHTpoIpHasspadboTa 1 1
13
5 WroroBasikoHTposnbHasgpadboTa 1 1
13 [ToBTOpEHHE, 0000IICHUE, 1
6 cUCTEeMaTH3alusI3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne

~

Temaypoxka

KomnozunusidyHkiui

KomnozunusipyHkunit

KoanuecTBouacos

Be
ero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haran3y
YyeHHus

JIeKTPOHHBbIeHU(POBHICOOPa30OBa
TeJbHbIepecypchl

KomnozunusidyHkiui

I'eomeTpuueckue o6passl
YpaBHEHUI Ha KOOPJIUHATHOM
TJIOCKOCTH

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJMHATHOMN
IJIOCKOCTH

CrenenHast GyHKIMS C
HATYPaJbHBIM H [EJBIM
nokasareneM. E€cBolicTa n

rpaduk

CaoiicTBa u rpaduk KOpHS n-oif
CTENEeHU KaK (PYHKIIMH 0OpaTHOU
CTETEeHU C HaTypaJIbHbIM
IIOKa3aTeneM

CaoiicTBa u rpaduk KOpHS n-oif
CTENEeHU KaK (PYHKIIMH 00paTHOU
CTETEeHHU C HaTypaJIbHbIM




IIOKa3aTcjiIcM

10

Crenenb ¢ palioOHATBHBIM
nokasaTrejieM U €€ CBOUCTBA

CreneHs ¢ panrOoHaJIbHBIM
IokasaTelieM M ¢€ CBOMCTBA

11

Crenenb ¢ palliOHATbHBIM
IIOKa3arelieM U €€ CBOMCTBaA

12

13

IToka3zarenbHast QyHKIMS, ee
CBOWCTBA U TpaduK
Hcnonb3oBanue rpaduka
(byHKUIMU 1715 pelieHust
ypaBHEHUH

14

Hcnonk3oBanue rpaduka
GYHKIUY 1715 peLIeHUs
ypaBHEHUH

15

16

17

18

ITokazaTenbHbIE ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
ITOKA3aTEeNIbHBIX YPaBHEHU N

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
MTOKA3aTEeNIbHBIX YPaBHEHU I

IlokazaTenbHBIC YpaBHCHMU.
OcHoBHBIC MCTOJbI pCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

KonTponbhas pabora:
"IToka3zaTtenbHast QyHKIHSL.
IlokazarenbHble ypaBHEHUS"

19

Jlorapudmuncina.




CaoiicTBanorapugma

20 Jlorapudmuucna.
CaoiicTBanorapugpma

21 Jlorapudmuuncna.
CeoiictBasiorapudma

99 Hecaruunbie u
HaTypaJbHBIEIOTapU (MBI

23 JlecaTUYHbBIC 1
HaTypaJbHBIEIOTapU (MBI

24 IIpeoOpa3oBaHueBbIpaKeHU,
COJIePIKALIUXIIOrapHPMBbI

o5 [Ipeobpa3oBaHUEBBIPAKEHUH,
COZEPIKALTIXIIOTaPHPMBI

26 IIpeoOpa3oBaHueBbIpaskeHU,
coJieprKaluxaorapumol

97 Jlorapudpmuueckas pyHkuus, eé
CBOMCTBaA U rpaduK

28 Jlorapudmuueckas pynkuus, e
CBOMCTBa U rpaduk
Hcnonb3oBanue rpaduka

29 (byHKIMU 1715 peleHust
YpaBHEHUI
Hcnonb3oBanue rpaduka

30 (byHKUIMU 1715 peIeHust
ypaBHEHUH
Jlorapudmuuecknue ypaBHEHUS.

31 OCHOBHBIE METOABI PELLIEHUS

Jorapu(pMHUUECKUX ypaBHEHUN




32

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEIICHHS
Jorapu()MUYECKUX YpaBHECHUI

33

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHUN

34

35

36

PaBHOCHIIBHBIE IEpEXO/IBI B
peleHnH JorapuPMHUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHNH JorapupMHUUECKUX
ypaBHEHUH

KonrponbHas pabora:
"Jlorapudmuueckas QyHKIHS.
Jlorapudpmuueckue ypaBHeHUs"

37

OcHOBHBIE MCTO/bI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

38

39

OcHoBHBIC METOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

OcHoBHbBIE METOJbI PCHICHUS
MOKa3aTCJIbHbIX HEPABCHCTB

40

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

41

42

OCHOBHBIE METO/IbI pELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
JIOFapI/I(I)MI/I‘-ICCKI/IX HCPABCHCTB

43

OcHOBHBIE MCTOJbI pCHICHUSA




norapuMUYECKUX HEPABEHCTB

44

45

OCHOBHBIE METOJIbI PEIICHUS
norapu)MIUYECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS
HppairoOHaJIbHBIX HCPABECHCTB

46

OcHoBHBIC MCTOJbI pCHICHUS
HppalruOHAJIbHBIX HCPABCHCTB

47

48

OCHOBHBIE METOABI PEIIEHUS
HMPPALMOHAIILHBIX HEPABEHCTB

OCHOBHEBIE MCTOJbI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

49

50

51

I'paduueckue METOIbI pELICHUS
UpPpaLMOHATIbHBIX YpaBHEHUI
I'paduueckue MeTo bl peleHus
MppalMOHATIbHBIX YpaBHEHUI
I'paduueckue MeTo bl peleHus
[IOKa3aTeIbHBIX YPAaBHEHUN

52

53

54

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl peleHus
norapuMUYECKUX ypaBHEHUI
I'paduueckue MeTOIbI peLIeHUs
norapuMHUYECKUX HEPABEHCTB

55

56

I'paduueckne MeToabI peIICHHS
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus
MOKa3aTEeNbHBIX U
Jorapu(MUUECKUX ypaBHEHUI




57

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U
JorapupMHUUECKUX ypaBHECHUI

58

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U
norapu)MIUYECKUX HEPABEHCTB

59

60

61

I'paduueckue METOIbI peIICHUS
MOKAa3aTeIbHBIX U
norapuMUIECKUX HEPABEHCTB

KonTponbHas pabora:
"UppanmroHaibHbIE,
MoKa3areabHbIe U
norapupMHUECKUEe HEpaBeHCTBA"
[TepBooOpasnas,

OCHOBHOECBOHCTBOIIEPBOOOPA3HBI
X

62

[TepBooOpazHbIe AIEMEHTAPHBIX
¢bynkuuid. [IpaBuiia HaxoXAEHUS
NepBOOOPA3HBIX

63

[TepBooOpazHbIe AIEMEHTAPHBIX
¢dbyukuwmii. [IpaBuia HaxoXaeHUS
epBOOOpPaA3HBIX

64

65

Hurerpai.
['eomeTprueckniicMbICIUHTErpAIA
Brruucnenue onpenenéHHoro
uHTerpaia no gopmyne Hetorona-
JleiiOnuna

66

Brrancienune onpenenéHHOro




uHTerpaia no popmyne Herorona-
JletiouuIa

67

68

69

IIpuMeHeHue nHTErpasa 1uIs
HAXOKJCHUS TUIOINAACH TIOCKHX
¢uryp

[Ipumenenue nuTerpana s
HaX0XACHUS 00bEMOB
T€OMETPHUECKUX Tell
[Tpumepsipemenuiinudpepennma
JTBHBIXYpaBHEHUN

70

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUI

71

72

MaremaTHueckoe MOJCINPOBaHHUE
pEAIBHBIX IIPOLECCOB C NOMOILBIO
g depeHInaIbHbBIX YpaBHEHHM

KonrtponbHas pabora:
"IlepBooOpa3Has u uuTErpan”

73

KowmmiekcHble uncia.
Anrebpanyeckas u
TpUTOHOMETpHYecKast pOpMbI
3aIMCH KOMILIEKCHOTO YHCia

74

KowmmrekcHble umcia.
Anrebpanyeckas u
TpUTOHOMETpHUIecKast popMbI
3aIlMCH KOMILIEKCHOTO YHcCia

75

76

ApudmeTrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

Apudmernueckre onepanum ¢




KOMIIJICKCHBIMHU YK CJIaMH

N306paxkeHne KOMILIEKCHBIX

77 4YyCeNl Ha KOOPAVMHATHOU
TJIOCKOCTH
N306paxkeHne KOMILIEKCHBIX

78 YHUCeN Ha KOOPANHATHOU
IJI0CKOCTH

79 ®opmyna Myaspa. Kopau n-oit
CTETEeHH U3 KOMITJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oi
CTCTICHH M3 KOMITJICKCHOTO YHUCIIa
[IpuMeHeHne KOMIUIEKCHBIX

81 YUCEN JIJIS PeIIeHUs PU3HISCKUX
Y TEOMETPUYCCKUX 3a/1a4

82 KonTponpHaspadora:
"KommiekcHpieuncna"

83 = HarypanbsHble u nenpleyncia

84 = HarypanpHble U Lienbleyucia

85 [IpuMeHeHne npu3HaKoB
JEIIMMOCTH IIEJIBIX YHCEI

86 [IpumeHeHne MpU3HAKOB
JEIIMMOCTH IIEJIBIX YHCE
[IpumeHeHne MpU3HAKOB

87 neauMocT nenbix yucen: HOJ u
HOK
[IpumMeHeHne npu3HaKoB

88 JenuMocTH Henbix uncel: HOJ u

HOK




89

[IpuMeHeHue Ipu3HaKoOB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKH
10 MOZAYJIIO

90

[IpuMeHeHne pu3HaKoB
JCIIMMOCTH LIEJIBIX YUCEINL: OCTATKU
10 MOZYJIIO

91

92

93

[IpumeHeHue MpuU3HaKoOB
JIEJIMMOCTH LIEJIbIX YHCEI:
anroput™ EBKkiuaa nms pemenus
3aJ1a4 B LIEJIBIX YMCIax

Kontponbnas padota: "Teopust
Henpx yucen"

Cucrema n COBOKYIIHOCTb
ypaBHeHHﬁ. PaBHocuibHbBIE
CUCTEMBI U CUCTCMBI-CJIICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUN. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CJIEICTBUS

95

96

97

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUIN

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
MPPALMOHAIIBHBIX YPAaBHEHUU
OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
[I0KA3aTEJIbHBIX YPAaBHEHUI

98

OcHOBHBIE MCTOJbI pCHICHUS




CUCTEM U COBOKYITHOCTEU
IIOKa3aTeIbHBIX YPABHCHUN

99

10

10

10

10

10

10

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(pMHUUECKUX ypaBHEHUN

OCHOBHBIE METO/IbI PEILICHHS
CHCTEM M COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUN

[IpuMeHeHrne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4
U3 pa3inyuHbIX o0JacTel HAyKu U
pealbHOM JKU3HH, HHTEPIIPETALIUS
MOJTYYEHHBIX PE3YJIHTATOB

HpI/IMeHCHI/Ie CUCTEM K PCHICHUTIO
MAaTCMaTHUYCCKUX 3aJa4 M 3aJ1a4
U3 pa3JINYHbIX oOnacreit HAayKH U
peaHLHOﬁ JKU3HHU, UHTCPIIPETA U
IMOJIYUYCHHBIX PE3YJIbTATOB

IIpumeHeHNnEe HEPABEHCTB K
PELICHNIO MaTeEMaTHYECKHUX 3a]1a4
¥ 337124 U3 pa3In4yHbIX o0nacTeit
HayKH U pealbHOW KHU3HH,
MHTEPIpETAIHS TOTYYEHHbIX
pe3yIbTaToOB

KonrtponsHas padora: "Cucremsl
palOHaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U

Jorapu(MUUecKuX ypaBHEeHU"

PaunoHansHbICypaBHEHUS C




napameTpamu

10 PanmonansHbICHEpaBEHCTBA C

6 napameTpamu

10 PanmonansHbIECUCTEMEBI C

7 rnapameTpamMmu

10 = HppaumoHanbHBIC YpaBHEHHUS,

8 HEPaBEHCTBA C ITapaMeTpaMu

10 HppanmoHaIbHBIECHCTEMBI C

9 napameTpamu

11 = TIloka3zaTenbHble ypaBHEHHUS,

0 HEpaBEHCTBA C apamMeTpaMu

11 ITokazaTenbHBIECUCTEMBI C

1 rapameTpamu

11 = Jlorapudmuyeckue ypaBHEHHUS,

2 HEPaBEHCTBA C TTapaMeTpaMu

11 = JlorapudmMuyecKHECUCTEMBI C

3 napaMeTpamu

11 TpuronomeTpryeckueypaBHEHH

4 C mapameTpaMu

11 TpuroHoMeTpu4yeCKHEHEPaBEHCTB

5 a ¢ mapamMeTpamu

11 TpUroHOMETPUYECKUECUCTEMBI C

6 napameTpamu
[TocTpoenue u uccnenoBaHue

11 MaTeMaTHYECKUX MOJeei

7 peanbHBIX CUTYyaIUi C IOMONIBIO
YpaBHEHUH C MapaMeTpaMu

11 [TocTpoenue u ncciaenoBaHme




MaTeMaTHUYECKNX MOJCIICH
peabHBIX CUTYAIUH C TTOMOIIBIO
CUCTEM ypaBHEHHH C
rnapameTpamMmu

[ToctpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN

11

9 peabHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM ypaBHEHUU C
rapameTpamMmu

12 KonTponbhas padora: "3anauu c

0 napamerpamu’”

12 [ToBTOpEeHHE, 0000IIEHNE,

1 CHCTEeMaTH3allus 3HAHUI:
"VpaBHenus"

12 [ToBTOpenue, 06061IeHNE,

5 cUCTeMaTHh3aIys 3HAHMI:
"VYpaBHeHus"
[ToBTOpenue, 06061IeHNE,

12 CHCTEMAaTH3alMsl 3HAaHUI:

3 "YpaBHeHUS.
CucremplypaBHeHHN"

12 [ToBTOpenue, o600mEHNE,

4 cUCTeMaTu3aIysl 3HAHMIA:
"Hepasencrsa"

12 [ToBTOpenue, o600mEHNE,

5 cucTeMaTu3alus 3HaHUH:
"HepaBencrna"

12 [ToBTOpeHue, 06001IeHNE,




cUCTEMATH3al U 3HAHWN:

"HepaBencrna"

12 [ToBTOpeHue, 06001IEHNE,

y cUCTEMAaTH3allMs 3HAHU:
"[IpousBonHas u €€ npuMeHenue"

12 [ToBTOpeHue, o600IIEHNE,

3 cHUCTeMaTHU3alys 3HAHMMH:
"[IpousBonHas u e€ npuMeHenue"

12 [ToBTOpeHME, 0000IIEHNE,
cUCTeMaTu3alys 3HAHMM:

o "IIpousBosiHas u e€ npuMeHeHue"

13 [ToBTOpeHme, 06001IEHNE,

0 cUCTeMaTu3alys 3HAHMM:
"UuTerpan u ero npuMeHeHue"

13 [ToBTOpenue, o6o0IIEHNE,

1 CHCTEMaTH3aINsI 3HAHUH:
"Oyukun"

13 [ToBTOpenue, 06001IeHNE,

5 CHCTEMaTH3aINsI 3HAHUH:
"Oyukun"

13 [ToBTOpenue, 06001IEeHNE,

3 CUCTEMaTHU3aIUs 3HAHHMH:
"OyHkuun"

13

4 HroroBasikoHTpoIbHasIpaboTa

13

5 HroroBasikoHTponbHaspaboTa

13 [ToBTOpeHue, 06001IeHNE,




6

cUCTEMAaTH3alUA3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






