MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIU
MunuctepcTBo o0pasoBanusi Kuposckoii 00/1actu
MynununajabHoe o0pa3oBanne 3yeBCKHII MyHHMIMIIAJIbHBIN PAHOH
Kuposckoii 001acTi

MKOY COUI ¢. MyxuHo

COI'NTACOBAHO YTBEPXIEHO
3amecturens aupekropa no YBP - J[lupexrop MKOY COIII c. Myxuno

IToneiBanosa H. B. Obyxoga C. IO.
or 31. 08. 2023 r. ITpuxaz 128-O/f ot 31.08 2023 r.
Moanucano

undpoBsoi
NOANUCHIO:
O6yxosa C.10.

N “ JNata: 2023.08.31
13:44:10 +03'00'

PABOYASI IPOTPAMMA
(ID 901464)

yueOHoro npeamera «AJredpa 1 Ha4ajaa MaTeMaTHYeCKOI0 aHAJIM3A.
Yriy0seHHbI YPOBEHb

115t ooyuatormuxcs 10 - 11 kimaccoB

c. Myxuno 2023



MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO MCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO0, (OpPMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHoOro kypca «Anredbpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEajbHbIX CUTYAllUH,
UHTEPIPETallud  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  NpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOJAE, HAayKe U MCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc 00ianaeT 3HAYUTEINHHBIM BOCIHUTATENBHBIM IOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATEeITLHOCTH, TpeOyIomed TMPOJOIKUTEIBPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM H OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JCKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHHusI Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO IOTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsSCh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM anmapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYUYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIlIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01ero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHHUM, BKIIOYAIOMINX B CEOSI MCIOIB30BAHUE PAa3IMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JejaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud MU ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepKaimx mnapamerpel. [lodydeHHbIE yMEHHSI IIMPOKO HCHOJB3YIOTCS MpH
UCCJIEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYCHUH (PyHKUIUH.
JlanHas conepkaTesbHas JIMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKXKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JiorapuMbl. bnaronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (OpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB M HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeTOoIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjieTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMI, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU NJIs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM Oosblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON JTMHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXJy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHass nuHuA «Havana MareMaTHyecKoro aHalu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsiTbh HX HauOOJNbIIMNE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MUIOManun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTro
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHUU pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE U UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONIUXCSI PE3yNbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYeCKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €0 JJisi BHIPAKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKW KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEAEIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILIICHUS
0Oy4JaroIMXcsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
crioco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENeH C TOMOIIBIO armapara anreOpbl H
MaTEMaTU4YECKOTO aHajli3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIIONB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaTN3ay.

Ha w3ydeHme ydeOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanyeckue npoou. IIpuMmeHeHue npoOeil U IPOLIEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHbIe 4ucla. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr ¢ 1enasIM  HokazareneMm. buHom Hprotona. HMcnosib3oBaHue
noAXo el (GopMbl 3aMUCH JECHCTBUTENBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa norapu¢pma. JleciTuuHblE U HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOM TepeMeHHOM. JleleHue MHOrowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUH, COACPIKAIINX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS IOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENACIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. lcciaegoBaHWe TMOCTPOEHHOM MOJENUA C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX o0JiacTeld HayKu U peasibHOMU
KU3HU.

@OyHkuuu U rpapuku

@®yHkus, crnocoObl 3amaHus (QyHKIuM. B3auMHO 0O0paTHble (QYHKIMH.
Kommnosumms pyskiuii. I'paduk  QyHkmuu. DnemeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe QyHKuMH. [leproauyeckue
¢bynkuuu. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTtuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIUKA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKOro aHajaimsa

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOTpecCHy. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
pouLeHTOB. Mcnosnb30BaHWEe TIPOrpeccHy U PELICHUS peajbHbIX — 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM U HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMNOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHne, reoOMeTpUIEeCKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHknuil.  [IpomsBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJl MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Ounepa—Benna. IlpumeHeHME TEOPETUKO-MHOKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s peneHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

CucreMa © COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMETPaAMU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJa4 M3 pa3IMYHbIX 00JacTel HAayKu M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady U3 JIPYTrUxX Y4EOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErOo  3HAYEHUU
HEIpPEePbIBHON (YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEenieHUs B
IPUKIAJAHBIX 3aJa4yax, JUIsl OIPEIEIICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJIaHHOTO (HhOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBooOpPa3HbIX.

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

[IpumeHeHrne uMHTErpaja s HAXOXKICHHS IUIOMAACH IUIOCKUX (QUIYp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 AU depeHInaibHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOIIEeToCs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeIyp TPpaXKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCHUMCKUX MaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTeMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC JKMU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OICHKH HX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM AesATEIbHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckme geicTBUs:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBaHUS /17151 000OIICHHS U CPAaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JTI0KA3aTEIHCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAINIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMHU, SIBJICHUSMH, TIPOLECCAMU;

CaMOCTOATENbHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OPOBEAEHHOIO  HAONIONECHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpOllecca, a TakKKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBIABJIATH AeUIMTH MHPOpPMAIINKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUsI, COIMOCTABISTh CBOU CYXIEHUA C CYXKICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATh IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATEIBLHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YEOHBIX 3ajay, MPUHUMATh I€Jb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBbIX GopMax paboThl (00CykaeHUS, OOMEH MHEHHUI,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHAIU3a»:

Yucjia ¥ BBIYUCTICHUSA

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIICHUs NPUKIAJHBIX 3aad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BRIYMCIICHUS, TTPaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOJIHO OMEpUPOBATH TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

cBOOOZIHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH NOHATHUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCJIOBOI'O apTyMEHTA;

OIEepUpPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jJU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPABEHCTB;

CcBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

cBOOO/IHO ONEpUPOBAaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENh MATpULbl 2 X 2 M €ro TIeOMETPUYECKHA CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEAUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluN C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMs
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBA jorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHMUI;

cBOOOIHO OMNEepUPOBATh MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha A3BIKE airedOpbl, COCTaBJIATh
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3aaHusl (PyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KoMIo3uuusa GQyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUHN PyHKUINHU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOOJiblIee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
HelabIM ToKa3zareneM, rpapuk CTEeNeHHOW (YHKIMH C HaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMIA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHMA IPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: apuPMeTHUecKass U TeoOMeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCIIOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU I PEIIEHUs peajbHBIX 3aJad MPUKJIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OINEpPUpPOBaTh MOHATUSMHU: HENPEPbIBHbIE (DPYHKLIHUU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMITOTHI Tpaduka GyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 17151 pEeLICHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasi U BTOPas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOIHON Jid
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBATh TMOHATUSMU: OINpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 0OBEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYHUT CIEAYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX YHCEN, WUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPHUPOBATH TOHATHSIMHU: HUPPAIMOHAIBHEBIE, MOKA3aTe/IbHBIE H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxomaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIBHBIE, [I0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPBhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YyJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH TEOMETpUYECKHEe oOpa3bl YypaBHEHUW M  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIICOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxXOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMH HEMPEPHIBHON HA
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIEr0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3ajadax, st
OTIpEJICTICHUS] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OpMYJION WIn
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSIMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUMNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  IHpakruteckue o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
| Muorowiensl. PanimoHanbHbIe ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTENICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
ypaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ) |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeni
| HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznast u UHTETpa 12 1
3 I'paduiku TPUTrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuueckre HEpaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKue HePaBeHCTBA
KomrnekcHeie uncna 10 1
HarypanbsHsle u nensie yucna 10 1
Cucremsl palluOHAIBHBIX, HPPAITTOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKuX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

MHOk€eCTBO, ONepaluy HaJl MHOKECTBAaMHU U
HUX CBOMCTBa

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO
anmapara JUis peleHus 3a1a4

Pannonansublie yncna. OObIKHOBEHHBIE U
JECATUYHBIC JPOOU, IPOLIEHTHI, OECKOHEYHBIC
MIePUOIUUECKHE TIPOOH

Pannonansueie yncna. OOBIKHOBEHHBIE U

JICCATUYIHBIC JPOOU, IPOLIEHTHI, OECKOHEYHBIC
NEePUOANYECKHE TPOOH

[Ipumenenue npobeit U MPOLEHTOB JIst
peueHus NPUKIAgHbIX 3314

[Tpumenenue apobeli U MPOIECHTOB IS
pENICHUS TPUKIATHBIX 3371249

JleficTBUTEeNbHBIE YUCIIa. PallioHaNbHbBIE U
HMppalrOHaJIbHbIC YUCIIa

ApudmeTnueckue onepanuu c
HGﬁCTBHTGJ’ILHBIMI/I qucjaaMu

10

Mopynb AeCTBUTEIBHOTO YHUCIIA U €T
CBOWCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIYNCIICHUN

12

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIC METOIbI PEIICHHS 1IEIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHorousieHs! ¢ 1eabMu K03 hUIneHTaMu.
Teopema Buera

17
18

Pemenue cucreM IMHENHHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTpoasHnas padora: ""PaunonaabHbie
ypaBHeHHs M HepaBeHcTBa. CucreMbl
JIMHEHHBIX YPaBHEeHU"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMi

26

I'paduk pyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QyHkuuu. Hynmu ¢pyHKImm.
IIpomexyTKH 3HAK ITOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaYeHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
TuHeHas QyHKuun

31

32

DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpadukoB 3TuX QyHKIUN
DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpaduKoB 3TUX QYyHKIUN

33

Crenens ¢ IIEIBIM TTOKa3aTelneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona

35 CrenenHast GQyHKIUS C HATypaIbHBIM U
LeNbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 KonTtpoubHnas padora: "Crenennas
¢pynkuus. E€ cBoiicra n rpagpuk"

37 ApudmeTnueckuii KOpeHb HATYpaJIbHOM
CTEIIEHU U €ro CBOKCTBA

18 ApudmeTnueckuii KOpeHb HaTypaIbHOM
CTEIEHU U €ro CBOKMCTBA

39 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHU,
COJIepKaliX CTEIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepKalINX CTENEHU U KOPHU

A1 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/IbI PEMICHUS UPPALMOHAIBHBIX
ypaBHEHU U
HppanumonaneHele ypaBHeHUsA. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanunonanbusie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

UppalMOHATILHBIX YpaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 UPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUM
CgoiicTBa u rpaduk KOpHS N-0il CTENEHN KaK

49 GbyHKIIMM 00paTHOM CTENEHH ¢ HaTypalbHBIM
IIOKa3aTesieM
CoiicTBa u rpaduk KOpHS N-0if CTENIEHN KaK

50 (GYHKIIM 00paTHOM CTENICHHU ¢ HATypaIbHBIM
IIOKa3aTeneM
Kontpoabnas padora: "CBoiicTBa n

51 rpa¢uxk KOpHs N-0il CTeNeHH.
HppauunonajbHbie ypaBHeHus"

5 CreneHsb ¢ palluOHAIBLHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHb ¢ palluOHAIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKIUU A5
peneHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka QyHKINM 15
peuieHusl ypaBHEHU I

58 [loka3zarenbHble ypaBHEHUs1. OCHOBHbBIE




MCTO/JbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

59 1
METO/Ibl PEILIEHNUS IOKA3aTENbHbIX YPaBHEHUN

60 [Toka3zarenbHble ypaBHeHMs. OCHOBHBIE 1
METO/IbI pEeIlIEHUs T0KA3aTeNIbHBIX YpaBHEHHH

61 KonTpoubnas padora: "IlokaszareabHasi 1
¢pyukuus. [loka3zaTejbHble ypaBHeHus "

62 Jlorapudwm uyucna. CoiicTBa norapudpma |

63 Jlorapudm umncna. CBoicTBa Jorapudpma 1

64 Jlorapudwm yucna. CpoiicTBa norapudpma 1

65 JlecaTuuHble U HaTypaJibHbIE JTOTapH(pMbI 1

66 JlecaTHYHBIE U HATypaJIbHBIC JTOTapH(PMBI 1
[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILINX

67 ’ 1
Jorapupmbl

68 [Ipeo6pa3oBanue BbIpaxeHH, copepKaluX |
aorapu@msl

69 [TpeoOpa3oBaHue BbIpaKEeHUH, COIEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMM 15 1
peueHust ypaBHEHU I

7 Hcnonp3oBanue rpaduka QyHKIMM 15 |
peleHns ypaBHeHUN

74 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1




METO/TbI PEIICHUS JTOTapU(PMHUUECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METOBI peIIeHUs JTorapu(HPMUIECKUX
yYpaBHEHU U
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTapUPMUICCKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TTEPEXO/IBbI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA
KonTpoasnas padora:

79 "Jlorapupmuueckas pyHKums.
Jlorapudgmmnueckne ypapuenus"

20 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIUI
YHCIIOBOTO apryMeHTa

g5 TpuronomeTrpuyeckas OKpyKHOCTb,

orpezieieHue TPUTOHOMETPUUECKHUX (DYHKIUI




YHUCJIOBOI'0 apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpAXEHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpaXEHUI

94 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1

100 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1
Konrtpoabnas padora:

101 "TpuronoMerpu4ecKue BbIpaKeHUs H 1
TPUTOHOMETPHUYEeCKHEe ypaBHeHus "
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 ocienoBareibHocTel. Meton 1
MaTEMaTUYECKON MHIYKIIUU

103 MOHOTOHHBIE U OTPaHUYECHHBIE 1




MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

104
105

Apudmernueckast mporpeccus

['eomeTpuyeckas mporpeccus

106

107

108

BeckoneuHo yOpIBaro1asi reoMeTpudecKas
nporpeccust

CyMMa OecKOHEUYHO yObIBaromen
FeOMETPHUECKON MPOTPECCHH
JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB

109

110

111

JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
Hcnonp30BaHrEe IPOrPECCHU ISl PEIICHHUS
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
KonTponshas pabora: "IlocnenoBarensHocTu
U Iporpeccun”

112

113

HenpepriBHble QyHKIIUU U UX CBOWCTBA
Touka pa3pbiBa. ACUMIOTOTHI IrpadUKOB
byHKIMI

114

CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115

116

CBoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

Merton HUHTCPBAJIOB U1 PCIICHUA HCPABCHCTB

117
118

MGTOJI HUHTCPBAJIOB IJIA PpEHICHUA HCPABCHCTB

Merton HUHTCPBAJIOB U1 pCIICHUA HCPABCHCTB

119

IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

—_— | = |




GYHKIUH 1S pereHust 3a1a4

[IpruMeHeHue CBOMCTB HEMPEPHIBHBIX

120 .
GYHKIUH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeIbHOU K rpaduky
byHKIIUN

125 VYpaBHeHME KacaTeIbHOU K rpapuky
byHKITIN

126 [TpousBoaHBIE IIEMEHTAPHBIX (PYHKINH

127 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIUN

128 ITponsBogHast CyMMBI, IPOU3BENCHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 ITpon3BoaHast CyMMBI, IPOU3BENEHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

130 [IpousBonHas CyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI

131 KonTpoJsbnas padora: "IlpousBognas"

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHH"

133 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKIMK"

TOroBasi KOHTPOJIbHAsA padoTa
134 n 0
135 Hrorosasi KOHTpPOJbLHAsA padoTa




136

[ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Marematnka. AnreOpa 1 Hayajia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mepznsik A.T'., Homuposckuii JI.A., [TonskoB B.M.; non pegakuueit
[Tononbckoro B.E., O01iecTBo ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO
MNzparensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

*MeToanueckue pekomeHaanuu K yueonuky A. I'. Mepanska, . A.
Homuposckoro, B. b. [TonsikoBa “MatemaTtuka: anredpa 1 Hadasna
MaTeMaTHUYeCKOT0 aHallu3a, TeoMeTpus: Airedpa v Hauyaja MaTeMaTUYeCKOro

aHanu3a”, 2-e u3zanue, crepeotuntoe, Mocksa, «IIpocsemienne» 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

*Buneoypoku



