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MNOACHUTEJBHASA 3AIINCKA

VYyebnsiii kKypc «Anredpa U Havajla MATEMaTUYECKOTO aHAIU3a» SIBIISETCS OJHHUM W3
HamOoJiee 3HAYMMBIX B MPOTPaMME CpeIHEro o0Iero oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH O0ECIEeYnBAaET MHCTPYMEHTANbHYIO 0a3y [UIsl M3y4YEHHsS BCEX ECTECTBEHHO-
HAYYHBIX KypCOB, a C JPYTOi CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIILICHUE
oOyyJaronmxcsi Ha ypoBHE, HEOOXOAMMOM JUIsl OCBOEHHUS MH(OpMATHUKH, 0OIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTHM U JPYTrUX JUCHUILIMH. B pamkax naHHOro y4yeOHOro Kypca
oOyyJaroniuecsi OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KoTopas
dbopMyIHpYET CBOU JOCTHKEHHUS B MaTeMaTudeckon popme.

VY4eOHbIi Kypce anreOpbl 1 HayaJl MaTEMAaTUYECKOTO aHAJIN3a 3aKIaJblBA€T OCHOBY IS
YCIIEIIHOTO OBJIAJICHUsI 3aKOHaMU (PU3UKH, XUMUH, OHOJIOTUH, MOHUMAHHUS OCHOBHBIX
TEHACHLIUNA pa3BUTHSA SKOHOMHUKHU U OOILECTBEHHON >KU3HM, MO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIb30BATh UX IS
JnanbHeiero oOpa3oBaHHMs M B TOBCEAHEBHOM >XHM3HM. B TO Xe Bpems oOBIajcHUE
aOCTPAaKTHBIMU M JIOTUYECKH CTPOTMMH KOHCTPYKUHMAMH aireOpbl M MaTeMaTH4EeCKOro
aHallu3a pa3BUBA€T YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTD,
JOKa3bIBATh YTBEPKACHUS C IOMOIIBIO MHAYKIIMU U PAacCyKAaTh I€IyKTUBHO, UCIIOJI30BaTh
000011IeHNE U KOHKPETU3ALMI0, a0CTparupoBaHUE M aHAJIOTUI0, (POPMUPYET KPEaTUBHOE W
KPUTHUYECKOE MBIIIIJICHUE.

B xone u3ydenus yueGHOro Kypca «Airedpa M Hayajla MaTeMaTHMUECKOTO aHaJIU3a»
oOyJaronuecs: Moay4aroT HOBBIM OMBIT PEIICHUs MPUKIAIHBIX 3a]1ad, CaMOCTOSTEbHOTO
IOCTPOEHUSI MATEMATHYECKUX MOJEJEN pealbHbIX CUTYyalWid, NHTEPIPETALNH MOJYyYECHHBIX
pelieHunii, 3HaKOMSTCA ¢ MPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00s1afjaeT 3HAYUTENBHBIM BOCIUTATENIbHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yuyeOHBIM Marepuai, CrocoOCTBYIOMUM (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK U 4Yepe3 cheuuPuky ydeOHOH JesATeabHOCTH, TpeOyrolen
IPOJOJDKATEILHON KOHLIEHTpAllMM BHUMAHHUSA, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYEHHbIN Pe3yJIbTaT.

B ocHoBe mMeToauku o0yueHus anredpe U HavajgaM MaTeMaTHYECKOTO aHallu3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI 00yUYCHHUS.

B crpykrype ydeOHOro kypca «Ainredpa M Hayajia MaTeMaTHYECKOrO aHalli3a
BBIJICJICHBI CJIEAYIOIINE COJEPKATEIbHO-METOIMYECKUE JIMHUU: «YUuciia ¥ BBIYMCICHUSD,
«Dynkuuu U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama wmaremaTtmdeckoro
aHanu3a», «MHOXecTBa U JOrMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE JTUHUU
U3y4aloTCs Ha MPOTSHKEHUH JBYX JIET 00yUYeHHsI Ha YPOBHE CpeAHero oOIero oopasoBanus,
€CTECTBEHHO JIOMOJIHAS JpYr Jpyra M TMOCTENEHHO HachIIasiCh HOBBIMM TEMaMH U
paznenamu. J[aHHBIA y4eOHBIH KypcC SIBJSIETCS MHTEIPATUBHBIM, MOCKOJBKY OOBEAUHSET B
cebe coaep)KaHUE HECKOIbKUX MaTeMaTUYeCKWX AUCLHMIUIMH, TakuX Kak anreopa,



TPUTOHOMETPHSI, MATEMATUUCCKUN aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTHYECKas JIOTUKA U
npyrue. [lo wmepe Toro xkak oOydwaromuecs OBJQJACBAIOT BcE Oojee MUPOKUM
MaTEMaTUYECKUM ammapaToM, y HUX MOCIEA0BATEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTh MAaTEMaTUYECKYI0 MOJEIb pPEAJbHOM CUTyallMd, NPUMEHSTh 3HaHUS,
MOJIyYCHHBbIE TPU M3YYCHUM y4eOHOTro Kypca, [JIs pEUICHUS  CaMOCTOSITEIbHO
chopMyTUpPOBaHHONW MaTeMAaTUYECKON 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MEeTOAMYECKass JimHUS «Yuciaa W BBIUMCICHUS»  3aBEpIIacT
dbopMHpOBaHUE HABBIKOB UCIIOIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLJIO HAYaTO Ha
YpOBHE OCHOBHOro o6miero oOpaszoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHUs
oco0oe BHHMMaHHWE yaenseTrcs (HOPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYUCICHUM,
BKJIIOUYAIONINX B c€0s MCHOJB30BaHWE DPA3NIUYHBIX (OPM 3alMMCH YHCIa, YMEHHUE JeNaTh
MPUKUIKY, BBITIOJHITh MPUOMMKEHHBIC BBIYHCIICHUS, OICHUBATh YHCIIOBBIC BBIPAKCHUS,
paboTtath ¢ MaTEMaTHYECKUMM KOHCTAaHTaMU. 3HAKOMBbIE OOYyYalolmuMcs MHOXECTBa
HATYpaJbHBIX, IEJIBIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX YUCEN IOTOJIHAIOTCS MHOXKECTBOM
KOMITJIEKCHBIX YHCENl. B KaXJa0M M3 3TUX MHOXKECTB PACCMaTPUBAIOTCS CBONCTBEHHBIE €My
cnenu@uUecKre 3amadud M ONepalyu: JIeJCHHE Halelo, OMEePUPOBAHUE OCTaTKaMH Ha
MHOXXECTBE IIEJIBIX YHCEJ, 0COOBIC CBOWCTBA PAIlMOHAIBHBIX W HPPAIMOHAIBHBIX YHCEN,
apu(pMETHYECKHE OIepaldi, a TaKXKe W3BICYCHUE KOPHA HATypaJlbHOM CTENeHH Ha
MHOKECTBE KOMIUIEKCHBIX uuceln. biaromapsi mocnegoBaTeIbHOMY pacIIMpPeHUIO Kpyra
WCIIOJIB3YEMBIX YHUCET M 3HAKOMCTBY C BO3MOXKHOCTSMH WX TPHUMCHCHHS IS PEIICHHS
pasIMYHBIX 3a7a4 (OpMUpPYETCsS TMPEACTABICHUE O SIUHCTBE MAaTEMAaTHKH KaK HAyKd W e€
poJI B TIOCTPOCHUHM MOJIEIECH pealbHOr0o MHpa, IIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpETU3aIHSI.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCs Ha MPOTHKEHUH BCEro 00y4YeHUs Ha
YpOBHE CpeaHero o0mero o0pa3oBaHUs, MOCKONBKY B KaxkaoMm pasaene [Iporpammbr
NPEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOINIMX 3adady. B pe3ynpraTe oOyuaromuecs
OBJIQJICBAIOT  PA3IMYHBIMU  METOJaMU  PEIICHUS PAIlMOHAJBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX M TPUTOHOMETPUUYECKUX YpaBHEHUHN, HEPABEHCTB H
CHUCTEM, a TakXKe 3aJad, CojepKalmuX IMapaMeTpbl. llolydeHHBIE YMEHHS IIHPOKO
UCITOJIB3YFOTCSl TIPU MCCIIEIOBAHUUA (YHKIUKA C TTOMOIIBIO MPOU3BOTHOW, TPH PEIICHUH
NPUKIAAHBIX 3aJad M 3a]ad Ha HAaXOKJICHHE HAWOOJBIIMX W HAWUMCHBIIUX 3HAYCHHM
dbynknuu. JlanHas conmepikaTeNbHas IMHUS BKIIOYACT B ce0s Takke GOpMUPOBAHUE YMEHUN
BBITIOJIHATHh Pacd€Thl Mo (opmyiiaM, MpeoOpa3oBaHUsl PAMOHATIBHBIX, UPPAIIMOHAIBHBIX U
TPUTOHOMETPHUYCCKUX BBIPAKCHUH, a TakKe BBIPAKCHUH, COJCPKAIIUX CTCICHU |
norapudmel. brarogaps u3ydeHuro aaredpandeckoro MaTepuana MPOUCXOANT NajbHeuIee
pa3BUTHE AJITOPUTMUYECKOTO U AOCTPAKTHOTO MBINIJICHUS OOyJaronuxcs, (popMupyroTcs
HABBIKH JICYKTUBHBIX PACCYXICHUM, pabOThl C CHMBOJIBHBIMU (DOopMamMu, TpeACTaBICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCHMOCTEH B BHJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemiaract



3¢ (EeKTUBHBIE WHCTPYMEHTHI AJISl PEIICHUS NMPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1ad,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK S3bIKA HAYKH.

CopepxxarenbHo-MeToIMYeckast TUHUS «DyHKINUU U TpapUKn» TECHO MEPEIUIeTaeTCs ¢
IPYTUMHU  JIMHUSIMH ~ Y4eOHOTO Kypca, TIOCKOJIbKY B KakOM-TO CMbICIE  3aJaéT
MOCJENOBATENBPHOCTh M3YUYEHHs] MaTepuana. V3ydeHue CTeneHHOU, MOKa3aTelIbHOM,
jgorapu(pMUUECKOl U TPUTOHOMETPUYECKUX (YHKIUH, HX CBOHCTB M TpaduUKOB,
UCTIONb30BaHue (YHKIMH JIJIsl pereHust 3a1ad U3 APYrux y4eOHbIX MPEeIMETOB U pealbHOMN
YKU3HU TECHO CBS3aHO KAaK C MAaTEMAaTUYECKUM AHAIM30M, TaK U C PEUICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHUE yiensieTcs: (GOPMUPOBAHUIO YMEHUS BbIpaXkaTh
dbopMmynamMu 3aBUCHUMOCTH MEX]Y pa3IMYHbIMU BEIUYMHAMH, HCCIEAOBATh IMOJYYCHHBIC
(GyHKUMU, CTpOUTh HMX Trpaduku. Marepuan 3TOW coAepkKaTeNbHOW JIMHUM HalEJIeH Ha
pa3BUTHE YMEHUM U HABBIKOB, ITO3BOJIIOIIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEIUYMHAMH B
pasnmuyHOM  QopMe: aHaTUTHUYECKOHM, rpaduyeckod u croBecHoW. Ero wusyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOIO MBIIUICHHS, CIIOCOOHOCTU K OOOOILIEHUIO U
KOHKPETHU3ALUH, UCITOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHasgs JuHHAd  «Havama  mMaremaTmdyeckoro  aHaimsza» — MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMAaTUYECKUX, TaK U NMIPUKIAJHBIX 3a7a4, JOCTYITHBIX
oOyyaromuMcsi, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOUTHh I'paUKHU CIOXKHBIX
GyHKIUM, ompeneniaTh UX HauOOJbIIME W HAUMEHbIINWE 3HAYEHMSI, BBIYUCIATH IUIOIIAIU
buryp u O0O0BEMBI Tel, HAXOAWTb CKOPOCTH M YCKOpeHHs mnpoueccoB. [laHHas
COZEp/KATENIbHAs JMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUS MATEMATUYECKHUX
MOJIEJIEN PealbHbIX CUTYalMH, IT03BOJIIET HAXOAUTh HAWIY4lllee PEIICHUE B IIPUKIIAIHbIX, B
TOM  YHCJI€  COLMAJIBHO-DKOHOMHYECKMX,  3aJadax. 3HAaKOMCTBO C  OCHOBaMH
MaTEMaTUYeCKOr0  aHali3a CIOCOOCTBYET  pas3BUTHIO  a0CTpakTHOro, (hopmanabHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUA, (OPMUPOBAHMIO YMEHHUI pacro3HaBaTh
MPOSIBJIICHHS 3aKOHOB MAaTEMAaTUKHU B HAayKe, TEXHUKE U UCKyccTBe. O0yyaromuecs y3HaT O
BBIIAIOIIMXCS Pe3yJbTaTaX, MOTYYEHHBIX B XO/I€ Pa3BUTHs MaTEMaTHUKU KaK HAyKd, U 00 UX
aBTOpax.

CopepxarenpbHo-MeTOqUYECKass JTUHUS «MHOXecTBa M JIOTMKa» BKIIOYaeT B cels
DJIEMEHTBl TEOPUM MHOXKECTB M MATEMAaTUYECKOW JIOTMKU. TeopeTHMKO-MHOKECTBEHHBIE
MPECTaBIICHUs TIPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMAaTHKU W MpeuiarairT Hanbosee
YHUBEPCAIBHBIN SI3BIK, OOBEIUHSIONIMN BCE pa3feiibl MAaTEMAaTHKU U €€ MPWIOKEHUN, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATHYECKHUE IMCLUIUIMHBI U WX IPUIOKEHUS B €AUHOE LEJOE.
[ToaTOMYy Ba’KHO JaTh BO3MOXKHOCTH 00y4aroniemMycsi HIOHUMaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MAaTE€MaTHKH W MCIIOJIb30BaTh €r0 I BBIPAXKEHHS CBOMX MBICIIEH.
JpyruM Ba)KHbIM IIPU3HAKOM MATEMATUKHU KAaK HAyKH CJIEIYyEeT IIPU3HATh CBOMCTBEHHYIO €U
CTPOTOCTh OOOCHOBaHM ¥  CJEIOBAaHUE OMNPEACIEHHBIM MpaBWJIaM  TOCTPOCHUS
JIOKA3aTesIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MaTE€MaTHYECKOM JIOTMKM CIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYy4YalolUXCs, MO3BOISET MM CTPOUTH CBOM



pacCyXKJeHHUsT Ha OCHOBE JIOTHYECKUX TpaBui, (OPMHUPYET HABBIKM KPUTHYECKOTO
MBIIILICHUS.

B yduebHoM kypce «Anrebpa W Havyalla MaTeMaTHYECKOTO aHaIu3a» IPHUCYTCTBYIOT
OCHOBbI ~MaTEMaTHYECKOTO MOJEIUPOBAHUSA, KOTOpbIE€ IPU3BaHBI  CIIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIEIEH peallbHBIX CHUTYaIlUui, WCCIETOBAHUS 3THUX
MOJIEJIEl ¢ TMOMOIUIBI0 amnmapara ajareOpbl U MaTEMaTHYECKOTO aHaIn3a, WHTEPIPETAlUU
MOJIYYEHHBIX Pe3yJbTaToB. Takue 3aJaHusi BIUIETEHBI B KaXIbId U3 Pa3eioB MPOrPAMMEI,
MOCKOJIbKY BECh MaTepHayl Y4eOHOTO Kypca IIMPOKO UCIOIb3YeTCS JJIA PpelIeHUs
NPUKIAIHBIX 3a1ad. [lpu pemnieHun peanbHBIX TMPAKTHYECKUX 3aJad  o0ydarouiuecs
pa3BUBAIOT HAOJIOMATEIIPHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJIB30BaTh AHAJIOTUI0, 0000IaTh M KOHKPETHU3UPOBATh Mpodiemy. JlesTenbHOCTh 1O
(GbOpMUPOBAHUIO HABBIKOB PEILICHMS TPUKIIAIHBIX 3a7]a4 OPTraHU3yeTCs B MPOIECCe U3YUCHUS
BCEX TeM Y4eOHOTO Kypca «Anredpa v Hadajia MaTeMaTHIECKOTO aHATIN3ay.

Ha wu3ydenme yueOHOro Kypca «AnreOpa M Hayvajla MaTeMaTHYECKOTO aHaIM3a»
oTBoAuTCs 272 yvaca: B 10 kiacce — 136 yacoB (4 daca B Heneno), B 11 kinacce — 136 vacos
(4 yaca B HEZIEIIIO).



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
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa 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.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
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
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[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, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
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 JIs1 PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 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 TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHUM.

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
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHre MHTErpaja s HAXOXKICHHS IUIOWAAeil 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 14 HAYAIJIA 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  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 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, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3uYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OIJieM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, 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 HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoul Kak CpEeJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATH  CY)KICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU JJIs
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENBLHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPe3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTHI MHPOPMAIIMHU, TAHHBIX, HEOOXOAUMBIX i OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISTL €€ B pas3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU 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/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIEI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeCHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOroBapuBaThCs, OOCYXKJaTh TMPOIECC UM pe3yJbTar padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH[bl, OLICHUBATh
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 IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBLHOIO YHUCIIA;

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

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



cBOOOJIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJbIM [IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKa3aTelIeM;

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

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHSATh 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 besy 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 ONPEACHUTENN JUIsl PELIECHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IIOMOIBIO PABHOCHIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
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 ajareopsbl.

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 OINEPUPOBaTh MOHATUSAMU: O0JACTH OIpPEAEIECHUS MU MHOMXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHbLIee 3HaueHue (QYHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJb30BATh MX TpapuKH [Js pELIeHUs
YPaBHEHHU;

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYruX y4eOHBIX MPEIMETOB M pPealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (hopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAsA Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (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 arnmapar Jjisl ONMCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyd4aromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
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 TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPBhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJIh30BaHUEM almapara ajreophl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TE€OMETpPUYECKHEe o0O0pa3bl YpaBHEHUW UM  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITOJI30BATh MPOU3BOHYIO JIJIST UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIPEJICICHUS] CKOPOCTH W YCKOPEHHWS TIpollecca, 3aJaHHOrO (OpMYJION WU
rpaduKom;



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

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp M 0OBEMBI TEJI C IIOMOUIBIO MHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NPOrpaMMblI Bcero Kontpoapupie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOX€ECTBO 1€MCTBUTEIbHBIX YHCEIL.
1 MHuorounensl. PaioHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LIEJIBIM TTOKa3aTeNIeM
3 Apudmernueckuit KOpeHb N-0i1 CTENEeHH. 15 1
HppanuonaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpuyeckue BIpaXXEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCHUH 10
HemnpepoiBabie Gynkimn. [TponsBoanas 20
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Ipaxriuseciue o0pa3oBaTejbHbIE
padoTshI padoTsbI pecypenI
1 HccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOU
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETpHUUECKUX (HYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
JorapupmMuUecKue HepaBeHCTBA
KommiekcHbie uncna 10
6 Harypanbnble u nensie yucna 10
CucTeMbl palMoOHATBHBIX, HPPAIIMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3ana4yu ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue f:syqe}mﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 MHOXecTBO, olepanuu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmnapara J1js pelieHus 3a1a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONMUECKUE IPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
petieHus MPUKIAIHBIX 33124
5 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
penieHus MPUKIAIHBIX 33124
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Monyinb IeMCTBUTEIBHOTO YUCIa U €ro 1

CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJiibTaTa BRIYUCICHUN

12

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPaBEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi KodhpuiineHTamu.
Teopema Buera

17

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuipl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuipl 2X2, ero
TEOMETPUUECKUN CMBICIT U CBOMCTBA;
BBIUHUCIICHHE €r0 3HAUYeHUs

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YpaBHEHUI




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHntposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
Bsanmuo obparnbie pynkiun. Kommosumms

byHKIII

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnpiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

31

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTpoeHne TPpauKOB ATUX PYHKITUN

33

CreneHn ¢ LIEJIBIM ITOKa3aTeeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITIOKa3aTeneM. bunom

34 HeroTona
Crenennast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 Kontponbnas pabora: "Crenennas
¢bynkmus. E€ croiicta u rpaduk"

37 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH,
COJIEpXAIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHHS UPPaAIlMOHATBHBIX
yYpaBHEHUN
Uppanuronansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHAIBHBIX
ypaBHEHUI

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPABHEHHIM

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 UpPpALMOHATILHBIX YPABHEHHIM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPaBHEHHI

48 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UPPALMOHATILHBIX YPaBHEHHIM
CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa U rpaduK KOpHsI N-Oi CTENEeHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk

o1 KOpHs N-oi creneHu. MppannoHanbHbIe
ypaBHEeHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHATIBHBIM [TOKA3aTENeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKIUM 115
peluieHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




IToxasaTenpHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(pMBI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

68 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIIuX JorapudMbl

69 [IpeoOpazoBanme BBIpaKEHUH, 1
COJIepXKaIINX JOoTapudMbI

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKIIUN AJIs 1




pelieHusi ypaBHEHUM

Hcnonws3oBanue rpadpuka QyHKIUU A5

3 pelIeHusl ypaBHEHUM
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCJIOBOT'O apryMeHTa

84 TpuronomeTpuueckas OKpyKHOCTb,

OonpeaACIICHUC TPUTOHOMCECTPHUICCKUX




GyHKIMI YHUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieTICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

o1 [TpeobpazoBanre TPUTOHOMETPUIECKUX 1
BBIPAXKEHUM

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKECHUI

94 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUIM 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs 1




rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW UHIYKIIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHewyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FeOMETPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnemoBaTeIbHOCTH U TpOrpeccuu’”

112 HenpepriBHble GyHKIIUU U UX CBOWMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIHMA

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeToa UHTEpBAJIOB JJIS PEIICHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMIPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

epBas U BTOpasi IPOU3BOIHbIE KLIUU

121 IT

122 Onpenenenue, reoMETPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenue, GU3NIECKUN CMbICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIUM

15 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH

127 ITpon3BogHBIE DIIEMEHTAPHBIX KITHI

VH

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (YHKIUI

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI
[Tpon3BoHast CyMMBI, TPOU3BEACHUS

130 ’ ’
YACTHOTO U KOMITO3ULIMM (DYHKIIUH

131 Kontponbnas padora: "[IponsBognas”




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHkUn"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPSHI/IG, 000011eHre, CUCTEeMaTU3aIIH 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCClIeIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
MCCIIeIOBaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHON

(GyHKIUHU HAa OTpe3Ke

Haxoxnenue HanbonpLero u




HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMM HAa OTPE3Ke

10

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU HAa OTpe3Ke

11

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU HAa OTpe3Ke

12

Haxoxxnenune HanOoIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HAaXO0KJICHUS HAWJTY4YLIEro PEHIeHHs B
MPUKJIAJHBIX 3a/1a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUIy4dlIEero pelueHus B
MPUKJIAJHBIX 3aa4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxkom

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEeIeTICHUSI CKOPOCTH M YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION WK
rpadpukomM




17

Kommo3zurust ¢hyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHU Ha
KOOPJMHATHOM MIIOCKOCTU

99 KoHnTtpoinbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIe 37IeMEHTAPHBIX (QYHKITHI.
[TpaBuna HaX Ok IEHUS IEPBOOOPAZHBIX

o5 [TepBooOpa3HbIe d7eMEHTAPHBIX (YHKITHIA.
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX

%6 WHurerpair. I' eoMeTpU4ECKUN CMBICI
MHTETpasa

97 Brruucnenue onpenenéHHOro HHTErpana
no popmyne Herotona-Jleltonuma

28 Brruucnenue onpenenéHHoOro HHTerpana
no popmyne Herotona-Jleltonuma

29 [Ipumenenre nHTErpaa sk HAX 0K ICHHS
TJIOMIAIEH TUIOCKUX (pHUTYp

30 [Ipumenenre nHTErpaa sk HAX 0K ICHHS
00BEMOB reOMETPUYECKHX TeI

31 [Tpumeps pemennii nuddepeHITnaTbHBIX

ypaBHEHU U




[Tpumepsl pemennii nuddepeHITnaTbHBIX

32 .
ypaBHEHUH
MaremaTnueckoe MOJEINPOBaHUE

33 PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

34 Kontposbnas padota: "[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpudeckue GyHKLIUHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C TIOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

46 Pemennie TpUroHOMETpHUUECKUX
HEPABEHCTB

47 Pemienne TpuroHoMeTpudeCcKuX
HEPABEHCTB
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapu(pMHIECKUX HEPABEHCTB




OcCHOBHBIE MCTOBI pCHICHUA

> UpPPALMOHATILHBIX HEPABEHCTB
58 OcHOBHBIE METO/IbI PEILICHUS
UpPpaLMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PELICHUS
UpPpaALMOHATILHBIX HEPABEHCTB
50 OcCHOBHBIE METOIbI PEIICHUS
UpPpALMOHATIFHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHHs
UpPPaMOHATIFHBIX YPaBHEHUN
62 ['padmyeckue METOABI peLICHHS
UpPPaMOHATILHBIX YPaBHEHUN
63 I'paduaeckne MeTOIBI pemeHHs
ITOKa3aTeJIbHBIX YPaBHEHHUU
64 I'paduaeckne MeTOBI pemeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI pemeHHs
Jorapu(pMUUECKUX ypaBHEHHUH
66 ['padrueckue METOIBI peIIeHUS
norapu(pMUIECKIX HEPABEHCTB
67 ['padrueckue METO B! peIICHUS
norapu(MUIECKIX HEPABEHCTB
['padrueckue METOIbI peIIeHUS
68 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTobI pemeHus
69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUI




70

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPaBEHCTB

72

KonTtponpsHas pabdora: "MppanuoHanbHele,
NoKa3aTeJbHbIEe U JTorapudMuyeckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUrOHOMETpHUUecKast (pOpMBbI 3arucu
KOMILJIEKCHOT'O YHCIIa

75

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmernueckre onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ IJIOCKOCTH

78

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oit ctenenu
U3 KOMIUIEKCHOTO YHClIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI




penieHus GU3NUECKUX U F€OMETPHUUECKUX
3a1au

KoHnTtposnbHas pabora: "KoMruiekcHbie

82 |
yucna

83 HarypanbHble U 11e51ble Yrciia

84 HarypanbHble U 11e51ble Yrciia

85 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
LEJBIX YUCell

86 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [TpuMmeHeHre TpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [TpuMmeHeHre MpU3HAKOB IETUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO

90 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO
[TpuMeHeHre TPU3HAKOB JISTTHMOCTH

91 IEJIBIX YUCEIT: aropuT™ EBKIHIA JUIS
pENIeHHS 3a/1a9 B IEJIBIX YHCIax

92 Kontponbnast pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

PaBHOCHIBHBIC CHCTEMBI U CUCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU I

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
yYpaBHEHUHU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUHU

101

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3INYHBIX 00J1acTe HAYKU U peaslbHOM
YKU3HU, HTHTEPIPETalus OTy4YeHHBIX
pe3yabTaToB

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a]a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PeaIbHOU
YKU3HU, MTHTEpIPETaLUs IOTy4YEeHHBIX




pe3yJbTaToOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U pealbHON
KHU3HHU, HHTEPIpEeTalys IOTy4eHHBIX
pe3yJIbTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PaunonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanronanbHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonaibHble ypaBHEHMS,
HEPaBEHCTBA C apaMeTpaMu

109 HppanmonaibHbIE CUCTEMBI C
napameTpamu

110 [Toka3aTenpHBIC YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

111 [loka3zarenbHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpuieckrue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpruuecKue HEPABEHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHuE
MaTEeMaTUYECKHX MOJICIICH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamMu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

IToctpoenue u uccinegoBaHue
MaTEMATUYCCKUX MO}IGJ’IGﬁ PCATBbHBIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUN
C mapameTpaMu

120

KonrtponbHas pabora: "3agauu c
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 060061IEHNE,
cucTemMaru3anus 3HaHuii: "YpaBHeHus"

123

[ToBTOpeHnue, 060061IEHNE,
CUCTeMaTH3aIusl 3HaHW: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHnue, 060061IEHNE,
cucremaTtusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpEeHme, 0600IICHNE,
cucremaTusanus 3Hanuii: "HepaBencrna"




[ToBTOpEeHme, 0600IIECHNE,

126 oo " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmEe, 0600IICHNE,

127 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
eé npuMmeHeHue"

[ToBTOpEeHmEe, 0600IICHNE,

128 cucremarusauus 3Hanuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusauus 3HaHuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucTeMaTHn3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHune"

131 [ToBTOpenue, o6odIIEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3aius 3HaHui: "Oykuun"

134 Wrorosast KoHTpoJbHASA paboTa

135 Wrorosast kKoHTpoJbHASA paboTa

136 [ToBTOpenue, 060061IEHNE, 1
CHCTeMaTu3aIus 3HaHHH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anre6pa u mateMatnueckuid ananu310-11 knacce. [I.A. Anumos.

2024 .ITpocsemienne. MockBa.ba3oBblii 1 yriyOaeHHBINH YPOBEHB

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






