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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  OpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLUE COACPKATENBHO-METOAUYECKHE TUHUMU: «YHucna
U BbIUUCIIEHU», «DyHKINU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBalOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH



UCCIIeOBaHUH (DYHKIUI C TIOMOIIbIO MPOU3BOIHON, MPU PEUICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIMU JJIsl pelIeHus 3a7ad U3 JAPYruxX yuyeOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero mzyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)karenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubmmkEéHHBIC BBHIYMCICHUS, TTPaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUHN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUUYECKUN CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHKIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIle GyHKIIMM W WX CBOMCTBA. TOukw pasphiBa. ACHUMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas W TpPUTOHOMETpUYecKas (OpPMBbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN I PelIeHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(MUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYITOH MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOr0  OOIIecTBa,  MPEJACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaMm  MPOdEeCCHOHAIIBHOW  JIESITEILHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHEe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTo 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IMIPOLIECCa, A TaKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUpPOBAaTh MOHATUAMH: APKCUHYC, apPKKOCUHYC M apKTAHI€HC YKCIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHUS pALHUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSAMHU [JJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAlMOHAJbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEpPUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTb ONPEAEIECHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOoJibllleeé M HauWMEHbIIee 3HaueHHe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIUH OOpaTHOM CTENMEeHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKHU ISl PEIICHHS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTHMX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh MOHATUSIMU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA |
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbl IO YCIOBUIO 3aJayM,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIbHO-D)KOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuna;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1 0
HppanmoHnanbHble ypaBHEHHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1 0
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 1 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 I/ICCJ'Ie,[[OBaHI:Ie (GYHKIHH C TOMOIIIBIO 99 5 0
MIPOU3BOJIHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1 0
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1 0
norapuMUYecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1 0
ypaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1 0
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 16 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoimuecTBo
JarTa npoBenenust
Ne n/m Tema ypoka JacoB
Beero KP Ilnan dakr

1 MHoOXecTBO, onepaluy HajJ MHOXKECTBAMH M X CBOMCTBA. [narpammsl Ditniepa- 1
Benna

2 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO anmapara Juisi pelieHus 3a1a4 1

3 Panmonanshbie yncna. OOBIKHOBEHHBIC U AECATUYHBIE APOOU, TIPOIICHTHI, 1
OecKOHEeUYHbIE IEPUOANYECKUE APOOH

4 CraproBasi JUarHOCTHKA 1 1

5 Panmonanshbie yncna. OOBIKHOBEHHBIE U AECATUYHBIC APOOU, TIPOIEHTHI, 1
OecKOHEeYHbIE IEPUOANYECKUE APOOH

6 [Ipumenenue npoOeli 1 MPOLIEHTOB ISl PEIICHUS MPUKIIAIHBIX 3a/1a4 1

7 [Tpumenenue apobeii 1 MPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a1a4 1

8 JleiicTBUTENBHBIE YKCIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHACIIA 1

9 ApudmeTnueckue onepanuu ¢ J1eHCTBUTENbHBIMHI YHUCIaMU 1

10 Mopynb AeMCTBUTEIBHOTO YHUCIIA U €r0 CBOMCTBA 1

11 [TpubmmxkEHABIC BEIYUCIICHUSI, TPABUJIA OKPYTJICHUS, IPUKUIKA U OTICHKA 1
pe3yJibTaTa BEIYUCIECHUN

12 OcHOBHBIE METOBI PEUICHUS IIENBIX U IPOOHO-PAIIMOHATIFHBIX YPABHEHHH U 1
HEPaBEHCTB

13 OCHOBHBIE METOIbI PEIIECHHUS MEJbIX U IPOOHO-palMOHATFHBIX YPAaBHEHUHN 1 1
HEPABEHCTB

14 OcHOBHBIE METOBI PELICHUS 1IEJIbIX U IPOOHO-PAIIMOHATILHBIX YPABHEHUH U 1

HEPaBEHCTB




MHoOrouneHs! OT OJHOM EPEMEHHOM. JleJIeHre MHOIO4JIeHa HA MHOTOYIEH ¢

15 1
octatkoM. Teopema besy

16 MHorounieHsl ¢ uenbiMu kodpdunuentamu. Teopema Buera

17 Pemenue cucreM TUHEHHBIX ypaBHEHUH

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19 Marpuiia cucTeMbl JUHEHHBIX ypaBHEHUH. OnpeaeauTenb MaTpUIlbl 2X2, ero 1
reOMETPUUECKUI CMBICT U CBOMCTBA; BBIYMCICHHUE €TI0 3HAUCHHS

20 Ornpenenurens MaTPUILHI 2X2, €T0 TEOMETPUUECKUN CMBICI U CBOMCTBA; 1
BBIUHCJICHUE €r0 3HAYCHUS

21 [IpuMeHeHue onpeenuTeNs A1 pelieHUs] CUCTEMbI IMHEHHBIX YpaBHEHUIN

22 Perienue npukiagHbIX 3aa4 ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH

23 Pemenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHUI

24 KontponbHas pabora: "PanmonanbHble ypaBHEeHHS U HepaBeHCTBA. CUCTEMBI 1
JIMHENHBIX YpaBHEHHUN"

o5 OyHK1MsL, criocoOb! 3aganus GyHKIU. B3aumMHo oOpaTHbIE QYHKIIUH. 1
Komnozunus ¢pyHkuit

26 I'padux GpyHkuuu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIUN 1

97 OO6nacTh ornpenenaeHus: U MHOXKeCTBO 3HaueHUi pyHkuuu. Hynu dynkuunn. 1
IIpoMexyTKH 3HaK OCTOSIHCTBA

28 Yérnble u Heu€THble QyHKIMU. [Tlepuoanueckue pynkuu. [pomexyTku 1
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomblee 1 HauMeHblIee 3HaueHue 1
(GYHKIHMU Ha TPOMEXYTKE

30 JIuHeliHast, KBapaTUYHAS ¥ IPOOHO-THHEWHAS QYHKITUN 1

31 DeMeHTapHOe UCCIeI0BaHuE U MOCTPOEHUE IPpauKOB 3TUX (HYHKIIUNA 1

32 DeMeHTapHOe UCCIeI0BaHUE U MTOCTPOEHUE IPpauKOB 3TUX (HYHKIIUNA 1

33 CrereHs ¢ 1easIM Iokaszarenem. buaom HeroTona 1




34 Crenens ¢ 1enbIM nokasareneM. bunom HeroTona 1

35 CrenenHas ¢GyHKIIMS ¢ HATypaJIbHBIM U 1LIeJIbIM Moka3areneM. EE cBoiicTBa u 1
rpadux

36 Kontponbnas padota: "Crenennas pynkuus. E€ cBoiicTBa u rpaduk" 1

37 Apudmernieckuil KOpeHb HaTypabHOU CTETIEHH U €r0 CBOIMCTBA 1

38 Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA 1

39 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHHUN, COACPIKAIINX CTEICHH U KOPHH 1

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHUI, COJIEPKAIINX CTENCHH U KOPHU 1

41 [TpeoOpa3oBaHus YMCIOBBIX BBIPAKCHUHN, COACPIKAIINX CTENICHU U KOPHH 1

42 Uppanmonansubie ypaBHeHUs. OCHOBHBIE METObI PEIICHUS UPPAIIUOHATILHBIX 1
ypaBHEHUH

43 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS HPPAMOHAIBHBIX 1
ypaBHEHUH

a2 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METO/IBI PEIICHUS HPPAMOHAIBHBIX 1
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXOIbl B PEIICHUH UPPAIIMOHAIBHBIX YPABHEHHH 1

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATBHBIX YpaBHEHHHA 1

47 PaBHOCUIIBHBIE TIEpEXObl B PEHICHUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATEHBIX YPaBHEHHH 1

49 CaoiicTBa 1 rpad UK KOpHS N-Oi CTeNeHH KaK GyHKIIMH 0OpaTHOM CTENEHH C 1
HaTYpaJbHBIM ITOKa3aTelIeM

50 CaoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH KaK QyHKIIMH 0OpaTHOM CTENEHH C 1
HATypaJIbHBIM MOKa3aTeleM

51 Kontponbras padota: "CBoiicTBa u rpaduk KOpHS N-0i CTENEHH. 1
WppaumnonanbHuble ypaBHEHUS"

52 Crenenb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBa

53 CremneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




o4 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazatenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMK A1 pELISHUs] ypaBHEHUH 1
S7 Hcnonp3oBanue rpaduka GyHKIMK IS pELISHUs] ypaBHEHUH 1
58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUU
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHH
50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI pEILIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUH
61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHbie ypaBHEeHUS" 1
62 Jlorapudm gucia. CoiicTa iorapupma 1
63 Jlorapudm uucna. CoiicTBa Jorapudpma 1
64 Jlorapudm uncna. CoiictBa norapupma 1
65 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1
66 JlecATUYHBIE U HATypaJIbHBIC JIOTapH(PMBI 1
67 IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI 1
68 [IpeoOpazoBaHue BBIpAXEHUH, COACPKAMINX JTOTAPHPMBI 1
69 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKAIIMX JIOTApU(MBI 1
70 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U rpaduk 1
71 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
72 Hcnonb3oBanue rpaduka QyHKIUHU AJIs pELICHUs] ypaBHEHHUI 1
73 Hcnonb3oBanue rpaduka GyHKIMU IS pEIeHUs] ypaBHEHUH 1
72 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOBI PEIICHUS 1
Jorapu(pMHUUECKUX YpaBHEHUN
75 Jlorapudgmuueckue ypaBHeHHsl. OCHOBHbIE METO/BI PEILICHUS 1




Jorapu(pMUUECKUX YpaBHEHUN

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/bI PELICHUS

76 o 1
norapuMUYECKUX ypaBHEHUI

77 PaBHOCUIIbHBIE TIEpEXObl B PEUICHUH JIOTapU(PMUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUUECKUX YpaBHEHUN

79 Kontponbnas padota: "Jlorapudpmudeckas ¢pyakuus. Jlorapudpmudeckue 1
ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YUCIOBOTO apryMeHTa 1

82 ApKcuHYC, apKKOCHUHYC ¥ apKTaHI'€HC YUCIOBOTO apryMeHTa 1

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOTO apryMeHTa 1

84 Tpuronomerpuveckast OKpy>KHOCTB, ONIPEACIICHHE TPUTOHOMETPUIECKIX 1
(GyHKIMN YHUCIOBOTO apryMeHTa

85 Tpuronomerpuveckast OKpy>KHOCTb, ONIPEACIICHHE TPUTOHOMETPUIECKIX 1
(yHKIIUI YKCI0OBOrO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (HOPMYITHI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH 1

91 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

92 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

94 Pemenue TpuroHoMeTprUYEeCKUX YpaBHEHUM 1

95 PemreHne TpUroHOMETpUYECKUX YPaBHEHUM 1

96 Pemenue TpuroHoMeTprUYEeCKUX YpaBHEHUM 1




97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 1

98 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1

99 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

100 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

101 Kontponbhas padota: "TpuroHoMeTpruiecKue BhIpKCHUS U 1
TPUTOHOMETPUYECKUE YPaBHEHUS "

102 ITocnegoBaTensHOCTH, CIIOCOOBI 3aaHMs [IOCIIEA0BATEIbHOCTEN. MeTon 1
MaTeMaTHYECKON WHAYKIIUN

103 MOHOTOHHBIE U OTPaHUYEHHbIE MOC/IE0BaTENbHOCTH. VicTOpHs aHan3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckas Iporpeccus 1

105 ['eomerpuueckas mporpeccus 1

106 beckoneuHo yObIBarolasi reOMeTpUYecKast Iporpeccust 1

107 Cymma OeckoHe4HO yObIBaroIIe reoMeTpHUUecKOoi IpOrpeccuu 1

108 JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uucio e. dopmyiia CI0XKHBIX 1
IIPOLIEHTOB

109 JIMHEWHBIN U 3KCITOHEHIMAIBHBIN pocT. Yncio e. dopmyiia CIOKHBIX 1
MIPOLIEHTOB

110 Vcnonb30BaHue MPOTrPecCHy JUIs PELIeHUs PealbHbIX 337a4 MPUKIATHOTO 1
Xapakrepa

111 Konrtponbnas pabdora: "[locnenoBarenbHOCTH U porpeccuu’” 1

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IrpaduKoOB HyHKIUN 1

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1

115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

116 Metoa HHTEPBAJIOB TSI pELICHUST HEPABEHCTB 1

117 Meroa UHTEPBAJIOB ULl PELICHUSI HEPABEHCTB 1




118 Meroa MHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JIJIs1 PEIICHUs 3a1a9 1
120 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN JUIS peLICHHS 3324 1
121 [lepBast u BTOpas Npou3BOIHBIC PYHKIIUU 1
122 Omnpenenenue, rTeOMETPUUIECKUM CMBICI IIPOU3BOTHON 1
123 Onpenenenne, GU3NIECKUN CMBICI IPOU3BOTHOM 1
124 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKIUN 1
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH 1
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 1
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (YHKIUH 1
128 [Ipou3BoHAs CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHI 1
129 [Ipon3BoHas CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
130 [Tpon3BosHas CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (YHKIIUI 1
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001IeHNEe, cucTeMaTH3aIus 3HaHui: "YpaBHeHus" 1
133 [TpomesxyTounas arrecranus. Mitorosast KOHTpoJibHas paboTa 1 1
134 [ToBTOpeHnue, 06061eHNe, cucTeMaTH3anus 3HaHui: "OyHknun" 1
135 IToBTOopenue, o000IIeHNE, cUcTeMaTH3alus 3HaHui: "Tpuronomerpus"” 1
136 [ToBTOpeHME, 0000IeHNE, cucTeMaTH3aIus 3Hanui: "[Ipon3BoaHas" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne i/m Tema ypoka KoangecTBO 4yacoB Jdata npoBenenust
Bcero KP Ilnan ®akr

1 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMK HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

2 BxonHas koHTposbHast padoTa 1 1

3 IIpuMeHeHne NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
JKCTPEMYMBI

4 [TpumMeHeHne TpON3BOTHON K UCCIENOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

5 IIpuMeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
KCTPEMYMBI

6 ITpuMeHeHre NPOM3BOIHON K UCCIIEI0OBaHUIO (DYHKIMI HAa MOHOTOHHOCTD U 1
IKCTPEMYMBI

; [IpumeHneHne mponu3BOHON K UCCIEeI0BaHUIO (QYHKIMII HA MOHOTOHHOCTh U 1
KCTPEMYMBI

3 HaxoxxaeHne HarnOoIbIIEero 1 HAMMEHbIIET0 3HAYeHNs HeMPEPbIBHOMN 1
(GYHKIIMM Ha OTpe3Ke

9 Haxoxxaenre HanOobIIero 1 HAMMEHbIIET0 3HAYSHUs HEMPEPhIBHOMN 1
(GyHKIIMU Ha OTpe3Ke

10 Haxoxaenne HaubosbIIero 1 HaMEHbILIEr0 3HAYSHHs] HETIPEPHIBHOM 1
(GyHKIIUM Ha OTpe3Ke

1 Haxoxxnenre HanOobIIero ¥ HAMMEHBIIET0 3HAYeHUs HEMPEPbIBHOM 1
(GyHKIIMU Ha OTpe3Ke

12 Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUS HEPEPhIBHOMN 1
(GyHKINU Ha OTpe3Ke

13 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUST HETTPEPHIBHON 1




(GyHKIMU Ha OTpE3Ke

HpI/IMCHCHI/Ie HpOHSBOI{HOﬁ JJI1 HAaXOXACHHA HAMITYUHIEro pEIICHUA B

14 1
MPUKIIAJAHBIX 3a7a4ax

15 [IpuMeHeHMe TPOU3BOIHOMN JIs1 HAXOXKIEHUS] HAWIIYULIEero PEeLeHNs B 1
MPUKIIAJHBIX 3a7a4ax

16 [TpumeHeHne TpOU3BOTHOMN /ISl ONPECTICHHSI CKOPOCTH M YCKOPEHHS 1
nporiecca, 3alaHHOTO0 (OPMYIIOH Ui rpadhuKkomM

17 ITpumMeHeHHne TPOU3BOIHOMN /JIs1 ONPEIENICHHsI CKOPOCTU U YCKOPEHUS 1
nporiecca, 3aIaHHOTO (GOPMYIIOH UK rpadhukomM

18 Kommnosurus ¢yHkimit 1

19 Komnozumust GyHKImit 1

20 Kommnosurus ¢yHkimit 1

21 I'eomeTpuueckue o6pa3pl ypaBHEHUH HA KOOPIUHATHOM MJIOCKOCTH 1

22 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOMN TNIOCKOCTH 1

23 KonTponbras padota: "NccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN " 1

24 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

o5 [IepBooOpaznble anemeHTapHbIX (QyHKIUH. [IpaBuna HaxoxaeHNs 1
IepBOOOPA3HBIX

26 ITepBooOpazHbie aeMeHTapHbIX QyHKIMHA. [IpaBuia HaxoXAeHUS 1
MepBOOOPaA3HBIX

27 Wuterpan. 'eomeTpruyeckuii cMbICI HHTErpaia 1

28 Brruucnenue onpenenéanoro uaTerpana mo Gopmyne Herotona-Jleitonuma 1

29 Brruucnenue onpenenéHnoro unrterpaia mno gpopmyne Hototona-JIeitOnuma 1

30 [IpumeneHnue nHTerpana Ajig HaX0XACHU IUIoLa/Iel TUIOCKUX PUTYp 1

31 [TpumeHeHHne UHTETpaa A1l HAXOXKACHUS 00bEMOB T€OMETPUUYECKUX TE 1

32 [Tpumeps! pemernit nuddepeHImaibHbIX YpaBHCHUH 1

33 [Tpumeps! pemenunit qudepeHnaaTbHbIX YpaBHEHUN 1




MartemMaTuueckoe MOJCIIMPOBAHUC PCAJIBHBIX IMTPOUCCCOB C ITIOMOIIBIO

34 . 1
mudepeHIHaTbHBIX YPaBHCHUM

35 KonTponbnas padora: "[lepBooOpasznast u uaTerpan” 1

36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKH 1

37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1

38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKH 1

39 Tpuronomerpudeckue GyHKIUHN, UX CBOMCTBA U rpaduku 1

40 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

41 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

42 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOILBIO 1
TPUTOHOMETPHUECKONW OKPY>KHOCTH

44 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHHI C TOMOIIBIO 1
TPUTOHOMETPHUECKOW OKPYKHOCTH

45 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

48 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

49 KonTponbnas pabora: "['paduku TpUroHOMETpUUECKUX (YHKITHHA. 1
Tpuronomerpuuyeckre HepaBeHCcTBa"

50 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTeILHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PEILICHUS TOKA3aTeIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pEIICHHUS MTOKA3aTEIHHBIX HEPABECHCTB 1

54 OCHOBHBIE METO/IbI pelIeHUs JTorapu(MUIECKUX HEPABEHCTB 1




55 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1

56 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1

S7 OCHOBHBIE METO/IbI PEIICHUS JTOTapu(PMUUECKUX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PEIICHHS UPPALTMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PEIICHHS UPPALMOHATBHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI PEIICHHS UPPALTOHAILHBIX HEPABEHCTB 1

61 OCHOBHbBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1

62 I'paduueckue MeTOIBI PeICHUS HPPAIIMOHAIEHBIX YPaBHEHHH 1

63 I'padmyeckue MeToAbl pelieHUs UpPaAMOHATBHBIX YPaBHEHUN 1

64 I'paduueckne MeTOIBI PEeIICHHS TOKA3aTeIbHBIX YPaBHEHUN 1

65 I'padpuaeckue MeTobI pelIeHUs MOKa3aTeIbHbIX HEPABEHCTB 1

66 I'paduueckue METOIBI pEIICHUS JTOTaAPHPMHIECKIX YPAaBHEHUH 1

67 I'paduueckue MeTo bl pelIeHns JOrapuPpMUIECKIX HEPABEHCTB 1

68 I'paduueckue METOIBI PEICHNS JTOTAPHUPMHUECKIX HEPABEHCTB 1

69 I'paduueckue MeTo bl pelIeHNs OKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 1
YpaBHEHUU

70 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U JIOTapu(PMUIECKUX 1
ypaBHEHUH

71 I'paduueckue METOIBI PEIICHNS TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX 1
HEPaBEHCTB

79 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX U JIOTapu(MUIECKUX 1
HEPaBEHCTB

73 KonrtponsHas pabdora: "UpparroHaibHele, TOKa3aTelbHbIE U 1
norapupMUUECKue HepaBeHCTBRA"

74 KomrmiekcHbie uncna. Anredpanyeckas ¥ TpUroHoMeTprudeckas popmsl 1
3amMcy KOMIUIEKCHOTO YHCIIa

75 KommniekcHble uncna. Anrebpandeckas 1 TPUTrOHOMETpHUYECKask (POPMbI 1




3allMCU KOMIIJICKCHOT'O YHCJIa

76 Apudmernueckue ornepanuy ¢ KOMIJIEKCHBIMA YMCIIAMH 1
77 Apudmerndeckre ornepanu ¢ KOMIUIEKCHBIMU YUCIIaMH 1
78 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM MJI0CKOCTH 1
79 N3o0pakeHne KOMIUIEKCHBIX YHCe Ha KOOPIMHATHOM TIOCKOCTH 1
80 dopmyna Myaspa. Kopau N-0if cTeneHN U3 KOMILIEKCHOTO YHCiIa 1
81 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO YnCia 1
82 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN I PelIeHNsT GU3NIECKUX U 1
reOMETPHUECKUX 33]a4
83 Kontposbhas padora: "KomrmiekcHbie uyncna" 1
84 HarypanbHble u 1ienble yncna 1
85 HarypanbHble u niensie yncna 1
86 [TpuMeHeHre NPU3HAKOB IETMMOCTH TEITBIX YUCET 1
87 [IpumeHeHne MPU3HAKOB AETMMOCTH IIENIbIX YHCET 1
88 IIpumenenue nmpusHakoB aeaumocty nensix yncen: HO n HOK 1
89 [Tpumenenne mpu3HakoB aeauMocty 1enbix grcen: HOJl u HOK 1
90 [TpuMeHeHHne TPU3HAKOB JIETUMOCTH IIEIIBIX YUCEN: OCTATKU MO MOJTYJIIO 1
91 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEI: OCTATKU 110 MOIYITIO 1
92 [IpuMmeHeHNe TPU3HAKOB IETUMOCTH IIENIBIX YHCEN: alropuT™ EBknma amns 1
pelIeHus 3a/1a4 B LIEJIbIX YHCITaX
93 KonTposnbrast padota: "Teopus 1enbix qucen" 1
04 CucrteMa 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHbBIE CUCTEMBI U CHCTEMBI- 1
CIIeICTBUSA
95 CucrteMa ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI- 1
CIICAICTBUSA
96 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEH pallMOHATIbHBIX 1




YpaBHEHUU

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U COBOKYHHOCTCI;'I HppalOHAJIBbHBIX

97 . 1
ypaBHEHHH

08 OCHOBHBIE METO/bl PEILIEHUS] CUCTEM U COBOKYITHOCTEH MOKa3aTebHbIX 1
ypaBHEHUU

99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUU

100 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JI0rapupMHUUECcKuX 1
YpaBHEHUU

101 OCHOBHbBIE METO/Ibl PELLIEHUS CUCTEM U COBOKYITHOCTEH JI0rapupMuUUecKux 1
ypaBHEHUH
[IpuMeHeHne CHCTeM K PelIeHUI0 MaTeMaTHYeCKHX 3a7a4 v 3a7a4 13

102 pa3nM4HBIX 001acTell HAYKH U PEeATbHOM KU3HU, HHTEPIPETAINs 1
MOJTyYCHHBIX PE3yJIbTaTOB
[TpuMeHeHne CHCTEM K PelICHUI0 MaTeMaTHUECKUX 3a1ad U 3a/1a9 U3

103 pa3nu4HBIX 001acTeil HAYKH U PEeATbHOM KU3HU, HHTEPIPETAINs 1
MOJTyYCHHBIX PE3yJIbTaTOB
[IpuMeHeHne HEpaBEHCTB K PELICHUIO MaTeMAaTHUYECKUX 3a/1a4 U 3a/1a4 U3

104 pa3nuyHbIX 001acTell HAyKHU U peaIbHOM KU3HU, HHTEpIpeTalus 1
MOJTyYCHHBIX PE3YJIbTaTOB

105 KonTtponbhas padora: "CucremMbl palliOHANbHBIX, UPPALTTOHAIBHBIX 1
MoKa3aTeIbHBIX U JIOTapu(PMUUIECKUX YpaBHEHHH"

106 ParmonanbHbIe ypaBHEHHUS C TapaMeTpaMu 1

107 PanmonanbHbple HEpaBEHCTBA ¢ TapaMeTpaMu 1

108 PanrionanbHbIE CUCTEMBI € TTapaMeTpamMu 1

109 HpparmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1

110 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1




111 ITokasaTenbHble ypaBHEHUS, HEPABEHCTBA C lTapaMeTpamMu 1
112 IToka3zaTenbHBIE CHCTEMBI C TTApAMETPAMHU 1
113 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C TTapaMeTpaMu 1
orapu(pMUYECKUE CUCTEMBI C TapaMeTpaMu
114 JI 1
UTOHOMETPUYECKHE YPaBHEHHUsI C TapaMeTpamMmu
115 T e ecKue e e 1
116 TpuronomeTpuuecKkre HEPaBEHCTBA C apAMETPAMHU 1
117 TpuronomMeTpuyecKre CUCTEMBI C TTapaMeTpamMu 1
118 [TocTpoeHne u uccneq0BaHNEe MATEMATUIECKUX MOJETICH peaTbHbBIX 1
CUTYyalMi C IOMOLIBIO YPABHEHUH C IIapaMETPAMHU
119 [TocTpoenue u uccieoBaHre MAaTEMAaTUYECKUX MOJIENIeH peaTbHbIX 1
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHH ¢ apaMeTpamu
120 [TocTpoeHne u uccneqoBaHNEe MaTEMAaTUIECKUX MOJIETICH peaTbHBIX 1
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C MapaMeTpamu
121 KonTponbnas pabora: "3anaun ¢ napamerpamu" 1
OBTOpeHHe, 0000I1IeHNe, CUCTEMAaTH3alMsI 3HAHUI: aBHEHUS
122 IT , 0000 , "V !
OBTOpeHHE, 0000IIeHNE, CUCTEeMaTH3AIHS 3HAHUI: aBHEHHS
123 I1 , 0000 , % "
124 IToBTOpenue, o0o01IeHNE, cucTeMaTH3alus 3HaHui: "YpaBHeHus. CucTeMbl 1
ypaBHeHuUi"
125 [ToBTOpenue, 0600IIEeHNE, cCucTeMaTH3anus 3Hanuii: "HepaBencraa" 1
126 [ToBTOpeHue, 0600meHne, cucreMaTu3anus 3Hanui: "HepaBencTsa" 1
127 WtoroBas koHTpoJsibHAs paboTa 1
128 [ToBTOpeHme, 0000mEeHNe, cucTeMaTH3aIus 3Hanni: "HepaBencTra" 1
129 IToBTOpenue, o0o0meHNe, cucteMaTu3anus 3Hanui: "[IpousBoanas u eé 1
npuMeHexnue"
130 IToBTrOpenue, 00o0meHne, cuctemMatu3anus 3HaHui: "[IponsBonHas u eé 1
npuMeHeHune"
131 [ToBTOpenue, o000meHne, cuctematu3anus 3Hanui: "[IpousBoanas u eé 1




IpuMeHeHue"

[ToBTOpeHue, 0000IIeHNEe, CUCTEMaTH3alKs 3HaHuii: "VHTerpai u ero

132 | 1
MIPUMCHECHUE
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEeMaTH3alKs 3HaHu: "OyHKIun" 1
134 [ToBTOpeHue, 06001meHne, cucreMaTu3anus 3Hanui: "Oyakun" 1
135 [ToBTOpEeHME, 0000IIEHNE, CUCTEeMaTH3alKs 3HaHu: "OyHKIun" 1
136 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUH 32 KypC CPEIHEH IIKOIIBI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa v Hayajia MaTeMaTHIECKOTO aHAIN3a; YIIIyOJIeHHOE
oboyuenwne, 10 kmacc/ Mepamsak A.I'., Homuposckwuii J[.A., [Tomskor B.M.; mon
penakuueii [logonsckoro B.E., OOmiecTBO ¢ orpaHnue€HHON OTBETCTBEHHOCTHIO
N3natensckuii ienTp « BEHTAHA-I'PA®»; AkuinonepHoe 00111eCTBO
«3marensctBO «lIpocBemienre»

* MaTtemartuka. Anrebpa v Hauajia MaTeMaTHIECKOT0 aHAIN3a; YIIIyOJIeHHOE
obyuenue, 11 kmacc/ Mepzmsk A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakiueit [Togonsckoro B.E., O61mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«3marensctBO «lIpocBenienre»

* Maremartuka: anredpa v Hauajla MaTeMaTUHYECKOTO aHaIu3a, FTeOMETPHSI.
Anrebpa v HavyaJla MaTeMaTudeckoro ananusa, 10 knacce/ Hukonsckuit C.M.,
[ToranoB M.K. u npyrue; AkimonepHoe odmiecTBo «M3aaTenscTBo
«ITpocBemieHue»

* MaTeMaruka: anredpa u Hadajla MaTeMaTHYECKOTO aHaIn3a, TEOMETPHSI.
Anrebpa ¥ HavyaJla MaTeMaTUYeCcKoro ananusa, 11 knace/ Hukonsckuit C.M.,
[TorannoB M.K. u apyrue; AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

* Meroauueckue pekomeHaauu Kk yueoOHuky A. I'. Mep3mska, . A.
Homuposckoro, B. b. TlonskoBa; Anredpa u Hayaia MaTeMaTUYE€CKOTO aHAJIM3a.
10 xnacc. YrnyOnéunsiit ypoenb; AO «M3natensctBo «IIpocBenienue», 2023

* Meronuueckue pekoMeHaanuu K yaueOnuky A. I'. Mep3msixka, . A.
Homuposckoro, B. b. [Tonskosa; Anredpa u Hauajga MaTeMaTHIECKOTO aHAIH3a.
11 xnacc. YrnyOnéunsiit ypoenb; AO «3natensctBo «IIpocBenienue», 2023

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* https://lesson.edu.ru/02.5/10

* https://lesson.edu.ru/02.5/11
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