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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnbiii Kypc «Anredpa ¥ Havajla MaTEMATUYECKOTO aHAIU3a» SIBISETCS OJHHUM W3
HamOoJiee 3HAYMMBIX B MPOTPaMME CpEIHEro o0Iero oOpa3oBaHUs, MOCKOJBKY, C OIHOMU
CTOPOHBI, OH O0ECIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y [JIsl M3y4eHHUS BCEX ECTECTBEHHO-
HAYYHBIX KYypCOB, a C APYTOil CTOPOHBI, GOPMUPYET JTOTUIECKOE U aOCTPAKTHOE MBIIIICHUE
oOyyJaronmxcsi Ha ypoBHE, HEOOXOAMMOM JUIsl OCBOEHHUS MH(OpMATUKH, OOIIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTHM W JPYTrux JUCHUIUIMH. B pamkax pgaHHoro ydeOHOro Kypca
oOydJaroniuecs OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas
dbopMyIMpyET CBOU JOCTHKEHHUS B MaTeMaTudeckon popme.

Y4eOHblii Kypc anreOpbl 1 Ha4al MaTeMaTHYECKOTO aHalln3a 3aKJIabIBaeT OCHOBY JIJIS
YCHENIHOTO OBJIAJICHUSI 3aKOHaMu (U3UKUA, XUMUHU, OHMOJOTHUH, TMOHUMAHUS OCHOBHBIX
TEHACHLIUNA pa3BUTHSA SKOHOMHUKHU U OOILECTBEHHOM >KHU3HM, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCHOJIB30BATh UX IS
JnanbHeiero oOpa3oBaHHMs M B TOBCEAHEBHOM >XHM3HUM. B TO xe BpeMms OBIajcHUE
aOCTpPAaKTHBIMH M JIOTUYECKH CTPOTMMHU KOHCTPYKUUSAMH aiareOpbl M MaTeMaTH4YEeCKOTO
aHaJlu3a pa3BUBA€T YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHUS C IOMOIIBIO MHAYKIIMHU U PacCyXAaTh I€yKTUBHO, UCIIOJIb30BATh
000011IeHHE U KOHKPETU3ALMI0, a0CTparupoBaHUE M aHAJIOTUIO, (POPMUPYET KPEaTUBHOE W
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydeHus yueGHOro Kypca «Anredpa M Hadajla MaTEMaTHYECKOTO aHaJIU3a»
oOyuJaronuecs: MoIy4aroT HOBBIM ONBIT PEIICHUs NPUKIATHBIX 3a/1ad, CaMOCTOSITEIIbLHOTO
IOCTPOEHUSI MATEMATHYECKUX MOJEJEN peajbHbIX CUTYyalWld, NHTEPIPETALNH MOJyYECHHBIX
pelieHunii, 3HaKOMSTCA ¢ MPUMEpaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKe
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 0051afjaeT 3HAYUTENBHBIM BOCIUTATENIbHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak yepe3 yueOHbIM marepuai, CocOoOCTBYIOMMN (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUS, TaK U 4Yepe3 cheuuPuky ydeOHOH JesATEeAbHOCTH, TpeOyrolen
IPOJOJKATEIPHON KOHLIEHTpAllMM BHUMAHHUSA, CaMOCTOATEIbHOCTH, AaKKypaTHOCTU H
OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3yJIbTaT.

B ocHoBe MeToauku o0yueHus anredpe U HayajgaM MaTeMaTHUYECKOTO aHalln3a JICKUT
JeSITeIbHOCTHBIN MPUHIUI 00YUYESHHUS.

B crpykrype ydeOHOro kypca «Airedpa M Hayajla MaTeMaTHYECKOTo aHallu3ay
BBIJICJICHBI CJIEAYIOIINE COJEPKATEIbHO-METOIMYECKUE JIMHUU: «YUucna U BBIYUCICHUD,
«Dynkuuu U rpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hauama wmaremaTudeckoro
aHanu3a», «MHOXecTBa U JOrMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE JTUHUU
U3y4aloTCs Ha MPOTSHKEHUH JBYX JIET 00y4YeHHsI Ha YPOBHE CpeAHEro oOIero oopasoBaHus,
€CTECTBEHHO JIOMOJIHAS JpYyr Jpyra M TIOCTENEHHO HachIIasiCh HOBBIMM TEMaMH U
paznenamu. J[aHHBIA y4eOHBIH KypcC SIBISIETCS MHTEIPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe coaep)KaHUE HECKOJIbKUX MaTeMaTUYeCKUX JUCLHMIUIMH, TakuX Kak anreopa,



TPUTOHOMETPHS, MATEMAaTUYECKUI aHAIN3, TEOPUS] MHOXKECTB, MaTeMaTHYECKas JIOTUKA U
npyrue. [lo wmepe Toro xak oOywaromuecs OBJQACBAOT BcE Oonee MUPOKUM
MaTEMaTUYECKUM ammapaToM, y HUX MOCIEA0BATEIbHO (OPMHUPYETCS U COBEPIIICHCTBYETCS
YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJEIb pPEaJbHOM CUTyalluu, NPUMEHSATh 3HaHUS,
MOJIyYCHHBbIE TMpPU M3YYEHUH Y4eOHOro Kypca, JJis PEIIEHUsS CaMOCTOSATEIbHO
chopMyTUpPOBaHHONW MaTEeMAaTUYECKON 3a/1a4uH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MEeTOAMYECKass JimHUS «Yuciaa W BBIUMCICHHUS»  3aBEpIIACT
dbopMHpOBaHUE HABBIKOB UCIIOIB30BAHUS ACHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOro ob6Omiero oOpa3zoBanus. Ha ypoBHe cpenHero oOmiero o0pa3oBaHUs
oco0oe BHHMMaHHE yaenseTrcs (HOPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYUCICHUM,
BKJTFOYAIOIINX B CeOsl MCIOJB30BaHUE PA3NMYHBIX (OPM 3alUCH YKCIIa, YMEHUE JeNaTh
MIPUKUIKY, BBITIOJHITh MPUOIMKEHHBIC BBIYHCIICHUS, OIICHUBATH YHCIIOBBIC BBIPAKCHUS,
paboTtath ¢ MaTEMaTHYECKUMM KOHCTAaHTaMU. 3HAKOMBIE OOYyYalolmuMcs MHOXXECTBa
HATypaJbHBIX, IEJIBIX, PAIIMOHATBHBIX U JEHCTBUTEIBHBIX YUCEN JIOTOJIHAIOTCS MHOXKECTBOM
KOMITJIEKCHBIX YHCENl. B KaXJI0M M3 3TUX MHOXKECTB PACCMaTPUBAIOTCS CBONCTBEHHBIE €My
cnenu@uUecKre 3aJaud W OIEpalyu: JeJCHHE HaIlelo, OMEePUPOBAHUE OCTaTKaMH Ha
MHOXXECTBE IIEJIBIX YHCEJ, 0COOBIC CBOWCTBA pPAIlMOHAIBHBIX W HPPAIMOHAIBHBIX YHUCEN,
apu(pMETUYECKHE OIepalund, a TaKXKe H3BICUCHUE KOPHS HATypallbHOW CTENeHUu Ha
MHOKECTBE KOMIUIEKCHBIX uucell. biaromapsi mociegoBaTeIbHOMY pacIIMpeHUI0 Kpyra
UCITOJIB3YEMBIX YHUCET M 3HAKOMCTBY C BO3MOXXHOCTSMH WX TPHUMEHEHHUS [JIS PEIICHUS
pasIMYHBIX 3a7a4 (HOPMHUPYETCS MPEICTABICHUE O €IUHCTBE MAaTEMaTUKH KaK HAYKH W e€
poJId B TIOCTPOCHUM MOJIEJNEH peabHOro MHpa, IIUPOKO HCIOJB3YIOTCS 0000IIeHne u
KOHKpETU3aIHSI.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUH BCETO 00YUYEHUsT Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHUs, MOCKOIBKY B Kakaom pasnene [Iporpammbl
NPEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOINIMX 3adady. B pe3ynmpraTe oOyuaromuecs
OBJIQJICBAIOT  PA3IMYHBIMU  METOJAaMU  PEICHUS PAIlMOHAJIBHBIX, HWPPALUOHATIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUUECKUX M TPUTOHOMETPUUYECKUX YpaBHEHUHN, HEPABEHCTB H
CHUCTEM, a TakKkKe 3aJad, COJEpKaIUX IMapaMeTphl. llolydeHHBIE YMEHHS IIHPOKO
WCIIOJIB3YIOTCSl TPU HMCCIIEIOBAaHUNA (YHKIUHA C TOMOIIBIO MPOW3BOTHON, TPH PEIICHUH
NPUKIAAHBIX 3aJad M 3a7ad Ha HAXOXKJICHWE HAWOOJBIIMX W HAUMCHBIIUX 3HAYCHHM
dbynkuuu. JlaHHas conep:kaTelibHas JMHUS BKJIIOYAET B ce0s Takke GOpMUPOBAHUE YMEHUM
BBITIOJIHATH Pacy€Thl Mo (opmysiaM, MpeoOpa3oBaHusl PAMOHATILHBIX, UPPAMOHAIBHBIX H
TPUTOHOMETPHUYCCKUX BBIPAXKCHUH, a TakKe BBIPAXKCHUH, COJEpKAIMUX CTCICHU U
norapudmel. brarogaps u3ydeHuro anreOpandecKoro MaTepuaia MPOUCXOANT HajbHeiIee
pa3BUTHE AJITOPUTMUYECKOTO U AOCTPAKTHOTO MBINIJICHUS O0yJaronuxcs, (pOopMUPYIOTCS
HABBIKH JISTYKTUBHBIX PACCYXJICHUM, pabOThl C CUMBOJIbHBIMU (DOopMamu, TpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AIreOpa Mpeasiaraet



3¢ (HEKTUBHBICE HHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aj1ad,
HaIJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK S3bIKA HAYKH.

CopepxxarenpbHo-MeToIMYecKas TUHUS «DyHKIMU U TpapUK» TECHO MEPEIUIeTaeTCs ¢
IPYTUMHU  JIMHUSIMH ~ y4e€OHOTO Kypca, IIOCKOJIbKY B  KaKOM-TO CMBICIE  3aJaéT
MOCJENOBATENBPHOCTh M3YUYEHHs] MaTepuana. V3ydeHue CTemneHHO#, MOoKa3aTelbHOM,
jgorapu(pMUUECKOl U TPUTOHOMETPUYECKUX (YHKIUH, HUX CBONCTB M TpauUKOB,
UCIOJIb30BaHUE (DYHKLIMW JJIs1 pEeIICHU 3a/1a4 U3 JIPYTUX YYEOHBIX NMPEIMETOB U PEalbHOU
YKU3HU TECHO CBS3aHO KAaK C MAaTEMAaTUYECKUM AHAIM30M, TaK U C PELICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHuE yiAensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaXKaTh
dbopMmynamMu 3aBUCUMOCTH MEXIY pa3IMYHBIMH BEJIMYMHAMH, HUCCIEIOBATh IMOITyYCHHBIC
byHKIIMM, CTpOUTh UX Tpaduku. Marepuan 3TON coaep)KaTeabHOW JIMHUU HalleJIeH Ha
pPa3BUTHE YMEHHI U HABBIKOB, TO3BOJISIONINX BhIPAXKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMU B
pasnmuyHOM  QopMe: aHaTUTUYECKOH, rpaduyeckod u cioBecHo. Ero wusyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUUECKOIO MBIIUIEHUS, CIOCOOHOCTU K OOOOILIEHUIO U
KOHKPETHU3ALUH, UCITOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHass nuHHAA  «Havama  mMareMaTM4yeckoro  aHalin3a»  MO3BOJSET
CYILIECTBEHHO PAaCUIMPUTh KPYT KaK MaTEMaTHUYECKUX, TaK U MPUKIAIHBIX 33]a4, JTOCTYITHBIX
oOydJaronuMmcsi, TaKk KaKk y HHUX IMOSBISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIO0XKHBIX
byHKIUNA, OonpenesTh UX HauOOoJbIIMEe W HAWMEHBIIWNE 3HAYCHHUS, BBIYUCISTH IUIOIIAIN
buryp u O0O0BEMBI TeN, HAXOAUTb CKOPOCTH M YCKOpEHHs IpoleccoB. JlaHHad
COZEpKATENIbHAS JMHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOCHHUS MATEMATHYECKHUX
MOJIEJIEN peabHbIX CUTYalHil, TO3BOJISIET HAXOAUTh HAWIY4llIee PEIICHUE B MPUKIAIHBIX, B
TOM  YHCJIE€  COLMAJIbHO-D)KOHOMHYECKMX,  3aJadax. 3HAaKOMCTBO C  OCHOBaMH
MaTeMaTHYECKOr0  aHaju3a CIOCOOCTBYET  Pa3BUTHIO  aOCTpakTHOro, (opMajbHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (OPMUPOBAHUI0 YMEHHUH paclo3HaBaTh
IPOSIBJIICHHS 3aKOHOB MaT€MAaTHKU B HAayKe, TEXHUKE U HUCKyccTBe. OO0ydarommecs: y3HaT O
BBIJIAIONINXCS PE3YNIbTaTaX, MOJYUYEHHBIX B XOJI€ PA3BUTHSI MaTeMaTHUKU KaK HayKu, U 00 UX
aBTOpax.

ConepxaTtenbHO-MeTOANYECKass JIMHUS «MHOXeCcTBa M JIOTMKa» BKIIOYAeT B ceOs
JJIEMEHTBHI TEOPUM MHOKECTB M MATEMAaTHYECKOM JIOTUKH. TeOpEeTHKO-MHOKECTBEHHBIC
MPEACTABIICHUS IPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaT€MAaTHKH W TMpearalT Haubosee
YHUBEPCAIBbHBINA SI3bIK, OOBEIUHSIONIMN BCE pa3fiesibl MAaTEeMaTHKU U €€ MPWIOKEHUN, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NHWCIUIUIMHBI U WX MNPUIIOKEHUS B €IUHOE ILETIOE.
[ToaTOMYy Ba’KHO JaTh BO3MOXKHOCTh 00y4aronieMycsi HIOHUMaTh TEOPETUKO-MHOKECTBEHHbIN
A3bIK COBPEMEHHOW MAaTeMaTUKU M HCIIOJIb30BaTh €ro JJISI BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaKHbIM IIPU3HAKOM MATEMATHMKH KAK HAYKM CIIEAYET IPU3HATh CBOWCTBEHHYIO €1
CTPOTOCTh OOOCHOBAaHMH M  CJEIOBAaHUE OMNPEICIEHHBIM MpaBWJIaM  MOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTaMHU MAaTEeMaTHYeCKON JIOTUKH CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS] OOYy4YaloIMXCs, TMO3BOJSET UM CTPOUTH CBOU



pacCy’XKJIeHUsT Ha OCHOBE JIOTHYECKUX TPpaBWwiI, (POPMUPYET HABBIKK KPUTHUUECKOTO
MBIIILICHUS.

B yduebHoM kypce «Anrebpa W Hadala MaTeMaTUYECKOTO aHan3a» MPHUCYTCTBYIOT
OCHOBBI ~MaTEMaTHYECKOTO MOJEIUPOBAHUSA, KOTOpPhbIE€ IPU3BaHBI  CIIOCOOCTBOBATH
(GbOpMUPOBAHNUIO HABBIKOB IMOCTPOEHHUS MOJIEIEH peallbHBIX CHUTYaIlUi, WCCIEIOBAHUS ITHX
MOJIEJIEll ¢ TMOMOIIBI0 amnmapara ajnreOpbl U MaTEeMaTUYECKOrO aHaliv3a, WHTEpIpeTaluu
MOJIYYEHHBIX Pe3yJbTaToB. Takue 3aJaHusi BIUIETEHBI B KaXbId U3 Pa3ejoB MPOrpPaMMBI,
MOCKOJIbKY BECh MaTephall y4eOHOro Kypca IIMPOKO MCIIONB3YeTCS JJIss pelIeHUs
NPUKIAIHBIX 3a1ad. [lpu pelmieHun peanbHBIX TMPAKTHYECKUX 3aJad  o0ydarouiaecs
pa3BUBAIOT HAOJIOMATEIPHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIB30BaTh AHAJIOTHUIO, 0000IIaTh W KOHKPETH3WPOBAaTh Mpoliemy. JeaTenbHOCTh 0
(GbOpMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a71a9 OPTAHU3YETCS B MPOIECCE N3YUCHUS
BCEX TeM Y4eOHOTO Kypca «Anrebpa v Hadajla MaTeMaTHYECKOTO aHATIN3ay.

Ha wu3ydenme yueOHOro Kypca «AnredOpa M Hadajla MaTeMaTHYECKOTO aHaIU3a»
oTBoauTCs 272 yvaca: B 10 knacce — 136 yacoB (4 daca B Henento), B 11 kinacce — 136 vacos
(4 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue npodu. IlpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYUCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHUH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpeCcCrr. JINHENHBIN U SKCIOHEHIMATBHBINA POCT. Uncio €. @opmyna CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
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 mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

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

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHInaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOIECCA, A TAaKKE BbIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMM U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM, OOBICHITH MPUUNHBI
JOCTHKEHUSI WM HE JOCTHKEHHUS PE3yJIbTaTOB ACSITEIbHOCTU, HAXOAUTH OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh 1I€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuouyeckasl JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYUCIICHUS, PABUJIA OKPYTIICHUS, IPUKHUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIMEHTaMu, KOPHM MHOIOYI€Ha, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenuTtess 2 X 2 g BBIYUCICHHUS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIIBI TSl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, Trpadux QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zaTeneM, Ipapuk CTeNeHHOW (YHKUHUU C HATypajJbHbIM U LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHHUA MPOLECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMU: TOCIEA0BATEIBHOCTD, CIIOCOOBI 3aaHHS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPBIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOro (OpMYJIOoN WIn
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXecTBO JIeHICTBUTENBbHBIX YHCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://resh.edu.ru/
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 https://resh.edu.ru/
LEJIbIM IT0Ka3aTeIeM https://www.yaklass.ru/

3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 https://resh.edu.ru/
HppaumnoHnanbHble ypaBHEHUS https://www.yaklass.ru/

4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 https://resh.edu.ru/
YpaBHEHUS https://www.yaklass.ru/

5 Jlorapudpmuueckas pyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmudeckue ypaBHeHUS https://www.yaklass.ru/

6 TpuronomeTprudeckue BoIpaKeHUs U 29 1 https://resh.edu.ru/
yYpaBHEHUS https://www.yaklass.ru/

7 n 10 1 https://resh.edu.ru/

OCJIEI0BATENBHOCTH U NIPOTPECCUN https://www. yaklass.ru/
https://resh.edu.ru/

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 https://www.yaklass.ru/

9 [ToBTOpeHnue, 06061IeHNE, CUCTEMAaTH3AUS 5 5 https://resh.edu.ru/
3HaHUHN https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1 https://resh.edu.ru/
MPOU3BOIHOMN https://www.yaklass.ru/
https://resh.edu.ru/
2 Tepsoobpasuas u mirerpan 12 ! https://www.yaklass.ru/
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1 https://resh.edu.ru/
TpuronomeTpuuecKre HEpaBeHCTBA https://www.yaklass.ru/
4 HppannonaibHbie, MoKazaTelbHbIE U 24 1 https://resh.edu.ru/
norapu(MHYEeCKUE HEPAaBEHCTBA https://www.yaklass.ru/
https://resh.edu.ru/

5 KommiekcHbie uncna 10 1 D
https://www.yaklass.ru/
https://resh.edu.ru/

6 HarypanbHble u nensle yucna 10 1 D

https://www.yaklass.ru/
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Kanengapubie
CpOKH

Tema ypoka
Bcero

MHoecTBO /1elicTBUTE/IbHBIX YHce. MHOrowiensl. PaiinonajibHbie ypaBHeHUs] 1 HEPABEHCTBA.
eliHbIX ypaBHeHH i 24 yaca

CucremMbl JJUH

MHO)K@CTBO, orcpanru Haa

1
MHOXECTBAMHU U UX CBOICTBA
Juarpammel Diinepa-Benna 1
[IpuMeHeHne TeopeTHKo-
MHOECTBEHHOTO arapara AJisi pelIeHHs 1

KoHuTtpousb
HbIE
padoThI

3aaa4

IIpakTH4eckue
padoThI

I1aH (paxr

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

https://distant.msu.
ru/

https://www.yaklas
s.ru/p/matematika-
pro/2-
uroven/mnozhestv
a-i-operatcii-nad-
7181225/diagram
ma-eilera-venna-
znakKi-i-
7210565/re-
85cad608-8ada-
408f-8e95-
e40cc6e05e05

https://infourok.ru/
uchebnometodiche

skoe-posobie-



https://distant.msu.ru/
https://distant.msu.ru/
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
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https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
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https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html

sbornik-zadach-po-
teorii-mnozhestv-
2499303.html

Panmonansueie yncia. OOBIKHOBEHHBIE U https://urok.1sept.r
JICCATUYHBIC IPOOH, MIPOIIEHTHI, u/articles/589850
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Herotona 6/start/
https://resh.edu.ru/
34 CrerneHb ¢ 1eIbIM MoKa3areieM. bruHom 1 subject/lesson/257
Herotona 6/start/
https://resh.edu.ru/
CrenenHast GyHKITUS C HATYPATBHBIM U subject/lesson/o54
35 YHIEH P 1 0/conspect/326999
I[eJTBIM TIOKa3aTesieM, CBOMCTBA U Tpaduk /
36 Konrtpoabnas padora Ne2 "Crenennas 1 1
¢pynxnus. E€ cBoiicrBa u rpaguk"
Apudmernyecknii KOpeHb N-oii crenenu. UppannonanbHbie ypaBHeHus 15 yacos
37 ApudmeTHuecKkuii KOpeHb HATYPATbHON 1 https://resh.edu.ru/s



https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
https://resh.edu.ru/subject/lesson/5175/conspect/326684/
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https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/

CTEIIEHU U €TI0 CBOMCTBA

ubject/lesson/5498/c

onspect/272541/

https://resh.edu.ru/s

5 5 ubject/lesson/5498/c
38 Apudmernueckuit f(OpeHb HaTypaJIbHON onspect/272541/
CTEIEHU U €ro CBOWCTBA
https://resh.edu.ru/s
5 ubject/lesson/5138/t
39 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAXKECHHH, rain/200460/
coJiepKalluX CTENEHU U KOPHU
https://resh.edu.ru/s
5 ubject/lesson/5138/t
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, rain/200460/
COJIEpIKaIMX CTENEHU U KOPHU
https://resh.edu.ru/
[TpeoOpa3zoBaHus YKCIOBBIX BBIPAKEHHUH, subject/lesson/513
41 .
COZEPIKAIIMX CTEIICHH U KOPHU 8/train/200460/
https://resh.edu.ru/s
Uppanmonanbubie ypaBHeHUsI. OCHOBHBIE ubject/lesson/5569/c
42 METO/IbI PENIEHUS MPPALMOHATBHBIX onspect/159262/

YpaBHEHUI



https://resh.edu.ru/subject/lesson/5498/conspect/272541/
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https://resh.edu.ru/subject/lesson/5138/train/200460/
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https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5138/train/200460/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/

43

44

45

46

WppanmonansHble ypaBHeHUs. OCHOBHbIE
MCTOBI PCHICHUS UPPALUOHATIBHBIX
YpaBHEHUU

WppanumonansHble ypaBHeHN. OCHOBHbIE
METO/Ibl PEeIIEHUS UPPALMOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUU
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppaloHAIbHBIX YPaBHEHHH

https://resh.edu.ru/s
ubject/lesson/5569/c
onspect/159262/

https://resh.edu.ru/s
ubject/lesson/5569/c
onspect/159262/

https://egemaximum
.ru/ravnosilnye-

perexody-v-
irracionalnyx-
uravneniyax/

https://egemaximum
.ru/ravnosilnye-
perexody-v-
irracionalnyx-
uravneniyax/

47

PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHN
MPPALMOHAIIBHBIX YPABHEHUN

https://egemaximum
.ru/ravnosilnye-

perexody-v-
irracionalnyx-
uravneniyax/

48

PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UPPalMOHAIBHBIX YPaBHEHUI

https://egemaximu
m.ru/ravnosilnye-



https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
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https://resh.edu.ru/subject/lesson/5569/conspect/159262/
https://resh.edu.ru/subject/lesson/5569/conspect/159262/
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https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
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https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/

perexody-v-
irracionalnyx-
uravneniyax/

CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

https://www.yaklass
.ru/p/algebra/10-
klass/stepeni-s-

ratcionalnym-
pokazatelem-korni-

49 Kak QYHKIUH 0OOPaTHOM CTEICHH C stepennye-funktcii-
HaTypaJbHBIM [TOKa3aTeieM 11016/funktciia-
kornia-n-i-stepeni-
11554
https://www.yaklass
.ru/p/algebra/10-
klass/stepeni-s-
ratcionalnym-
CaoiicTBa 1 TpadyK KOPHS N-0M CTENeHH pokazatelem-korni-
50 Kak (QyHKIMH 00OpaTHOM CTEIEHH C stepennye-funktcii-
HaTypaJbHBIM ITOKa3aTelleM 11016/funktciia-
kornia-n-i-stepeni-
11554
KonTtpouabHnas pa6ora Ne3 "CpoiicTBa
o1 U rpaguK KOPHs N-0¥ CTENEeHH.

HppaunonaabHbie ypaBHeHHus "



https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-uravneniyax/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
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https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554

IToxa3zarenbnas ¢pynkuus. IloxkazarenbHble ypapHenus 10 yacos

https://resh.edu.ru/s
ubject/lesson/4729/c
52 CTC..HCHL"C paluOHAJIbHBIM IIOKAa3aTCJIEM 1 OnSDeCt/159012/
U €€ CBOHUCTBA
https://resh.edu.ru/s
ubject/lesson/4729/c
53 CTE.‘,.HCHLUC pallOHAJIbHBIM I1OKA3aTCJIEM 1 0nspect/l59012/
" €€ CBOUCTBA
https://resh.edu.ru/s
ubject/lesson/4729/c
54 CTe"HeHBvC paHI/IOHaJILHBIM IIoKa3aTejiceM 1 0nspect/159012/
" €€ CBOUCTBA
https://resh.edu.ru/
[TokazarenpHas pyHKIMS, €€ CBOWCTBA U subject/lesson/384
55 ’ 1 1/conspect/225572
rpaduk /
https://uchitelya.co
m/algebra/25672-
Hcnonw3oBanue rpaq)mca (I)YHKLII/II/I I konsp_ekt-uroka-
56 . 1 funkcionalno-
DCLICHHA YpapHEHHH graficheskiy-metod-
resheniya-
logarifmicheskih-i-



https://resh.edu.ru/subject/lesson/4729/conspect/159012/
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https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html

Hcnons3oBanue rpaduka QyHKIIUN IS

pokazatelnyh-

uravneniy-10-
klass.html

https://uchitelya.co
m/algebra/25672-
konspekt-uroka-
funkcionalno-
graficheskiy-metod-

> peuIeHusl ypaBHEHUI resheniya-
logarifmicheskih-i-
pokazatelnyh-
uravneniy-10-
klass.html
https://resh.edu.ru/s
[TokazarenbHble ypaBHeHUs. OCHOBHBIC ubject/lesson/5627/c
58 METO/IbI PELIEHNUS TIOKA3aTENbHBIX onspect/159320/
YpaBHEHUU
https://resh.edu.ru/s
[Moka3zarensHble ypaBHeHHst. OCHOBHbIE ubject/lesson/5627/c
59 METOBI PEIICHUS TTOKa3aTEIbHBIX onspect/159320/
YpaBHEHUU
[Moka3zarensHble ypaBHeHHst. OCHOBHbIE https:/ /resh.edu.ru/s
60 METO/IbI PEIICHHS TTOKA3aTeTbHBIX ubject/lesson/5627/c
onspect/159320/

ypaBHEHUH



https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
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https://uchitelya.com/algebra/25672-konspekt-uroka-funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-i-pokazatelnyh-uravneniy-10-klass.html
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KonTpoabHas padora Ne4

61 "Iloka3aTeabHasi pyHKIHS. 1 1
Ioka3arenbHble ypaBHeHHS"
Jlorapudmuueckas pynkuus. Jlorapupmuueckne ypapuenuss 18 yacos
https://resh.edu.ru/s
62 Jlorapudm uucna. CpoiicTBa orapudpma 1 ubject/lesson/5753/c
onspect/272573/
https://resh.edu.ru/s
63 Jlorapudm gucna. CpoiicTsa iorapupma 1 ubject/lesson/5753/c
onspect/272573/
https://resh.edu.ru/
subject/lesson/575
64 Jlorapudm gucna. CoiicTa jorapupma 1 3/conspect/272573
[
https://resh.edu.ru/s
65 JlecATHUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1 ubject/lesson/3823/s
tart/198625/
https://resh.edu.ru/s
66 JlecATHYHBIC U HATypaJIbHBIE JIOTapH (MBI 1 ubject/lesson/3823/s
tart/198625/
https://uchitelya.
IIpeoOpa3oBaHue BBIpAKEHHI, RS./TUCATENya.CO
67 1 m/algebra/103055-

COJIepKALIHX JIOTapU(PMBI

otkrytyy-urok-
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https://resh.edu.ru/subject/lesson/3823/start/198625/
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https://uchitelya.com/algebra/103055-otkrytyy-urok-preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
https://uchitelya.com/algebra/103055-otkrytyy-urok-preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
https://uchitelya.com/algebra/103055-otkrytyy-urok-preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html

preobrazovaniya-
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121 ITepBast n BTOpas MpOU3BOIHBIE PYHKIINU ravnenie-kasatelnoj-
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124 YpaBHEHHE KacaTeIbHOM K rpauKy 1 ubject/lesson/6114/c
yHKIHK onspect/201072/
https://resh.edu.ru/s
5 ubject/lesson/3954/c
195 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1 onspect/201010/
byHKIMH
https://resh.edu.ru/s
126 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHN 1 ubject/lesson/3954/c
onspect/201010/
https://resh.edu.ru/s
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1 ubject/lesson/3954/c
onspect/201010/
128 HpOI/I3BOI[Ha$I CyMMBI, HpOI/I3Be,Z[eHI/IH, 1
HJaCTHOT'O U KOMITIO3UIINN (DYHKIII/II\/JI
[Tpou3BoaHAS CYMMBI, TIPOU3BEICHUS https://resh.edu.ru/
129 p a Y - TP a 7 1 https://www.yaklas
YaCTHOI'O U KOMITO3UIINN (I)YHKI_II/II/I S ru/
ITpou3BoHAS CYMMBI, IPOU3BEICHUS https://resh.edu.ru/
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YAaCTHOI'O U KOMITIO3UIINN (bYHKI_II/II/I S.IU /
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[ToBTOpeHme, 06001EHNE,

https://resh.edu.ru/

132 . n " 1 https.//www.yaklas
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS s.ruf

133 [ToBTOpeHue, 0600mIEHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HTorosasi KOHTpPoOJIbLHasI padoTa

135 HTorosasi kKoHTpoOJIbHAsI padoTa

136 [ToBTOpEHME, 06061].[6HI:I€, 1
cUCTeMaTHh3alis 3HAHHUH.

OBLIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHue Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(byHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [IpumMeHeHHe UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckre GYHKIHH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKINHU, HX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MOKa3aTeIbHbIE U JOrapuPMHUIECKIE
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Kontponsnas padora: "KomiuiekcHsie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpuMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a1a4 B IeJIbIX YUCcIax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema 1 COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe cHCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS TTOTYy4YECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHBIE ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpamMu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u uccieoBanue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125

126

[ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 060061IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






