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HOACHUTEJBHASA 3AIINCKA

VY4eOHblll Kypc «Alredpa U Hayaida MaTeMaTUYECKOTO aHAIM3a» SIBJISETCS OJHHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro 001iero oopa3oBaHUs, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH 00eCreYnBaeT MHCTPYMEHTAIbHYIO 0a3y Al M3Y4YeHHsI BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C APYToil CTOPOHBI, POPMUPYET JIOTHUECKOE M a0CTPAKTHOE MBIIIJICHUE
oOyJaromuxcsi Ha ypoBHE, HEOOXOAUMOM JJIsi OCBOEHUSI WH(GOPMATUKU, OOIIECTBO3ZHAHMUS,
UCTOpPUHU, CJIOBECHOCTM M JPYrux JIUCHMIUIMH. B pamkax maHHoro ydeOHOro Kypca
oOydJaroniecs: OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
bopMyIupyeT CBOM AOCTKEHHUS B MaTeMaTHIeckoi popme.

VY4eOHbIi Kypc anreOpsl U Haual MaTEeMaTUYECKOTO aHaJIM3a 3aKIagbIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUsI 3aKOHAMU (PU3UKH, XUMHUH, OWOJIOTHMH, TOHHUMaHHUS OCHOBHBIX
TEHJICHIIUN pa3BUTUS IKOHOMHUKHU M OOIIECTBEHHOU KU3HU, TTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOIB30BATh UX JIJIS
JajabHEelIero o0pa3oBaHUs M B IOBCEIHEBHOM >XM3HU. B TO ’Xe BpeMms OBIaJIcHHE
aOCTpakTHBIMM M JIOTUYECKH CTPOTMMH KOHCTPYKIUSMHU anreOpsl M MaTeMaTHUeCKOTO
aHajM3a pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb,
JIOKa3bIBaTh YTBEPXKJICHHUS C TIOMOIIBIO MHAYKIMH U PacCy>KJIaTh JIEIyKTHUBHO,
UCIIOJIb30BaTh 0000IIEHHE U KOHKPETH3alMI0, a0CTparupoBaHUE U aHAJIOrUIo, (hOpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xome m3yuenus yueOHOTO Kypca «Anredpa u Hadajga MaTEMaTHUYECKOTO aHAIN3a»
oOydaromiecs: MoJydaroT HOBBIA OMBIT PEIICHUs MPUKIATHBIX 3a]lad, CaMOCTOSTEIHHOTO
MOCTPOEHUSI MATEMAaTHUYECKUX MOJIEJIEH peaIbHbIX CUTYallUii, MHTEPIIPETAIIMN TTOJIYYCHHBIX
pEIIeHUH, 3HAKOMSITCS C PUMEPAMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MIPHUPOJIE, HAYKe
1 UCKYCCTBE, C BBIIAOIITMMUCS MaTEeMAaTHYECKUMH OTKPBITHUSMHU U UX aBTOpPaMH.

VY4eOHblll Kypc 00JalaeT 3HAYUTEIbHBIM BOCITUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIT
peanu3yeTcs Kak uyepe3 yueOHbIH MaTepuall, CiocOOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U depe3 crnenuduxky ydeOHOM JesATeNbHOCTH, TpeOyromen
MPOJOHKUTETFHOW KOHIIGHTPAIlMM BHUMAHMs, CAaMOCTOSITETFHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYYCHHBIN pe3yNbTarT.

B ocHOoBe MeToaMKK 00yueHus anredpe U HavajgaM MaTeMaTHYeCKOro aHaIHM3a JICHKUT
JeSTETbHOCTHBIN MPUHIIUIT 00yUYEHUSI.

B crpykTrype yueOHOrO Kypca «AnreOpa M Hadada MaTeMaTHYECKOTO AaHanu3a»
BBIJICTICHBI CIIEAYIOUINE COJEPKATEIbHO-METOANYECKHE TUHUU: «Hucna u BBIYUCICHUSY,
«Dynkuun u rpadukuy», «YpaBHEHHs U HepaBeHCTBa», «Hauanma maTemaTH4ecKoro
aHanu3a», «K MHOXECTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOIUYECKHUE JTMHUN
M3Y4Yal0TCs Ha MPOTSHKEHUU JIBYX JIET 00yUeHUsI Ha YPOBHE CpelHEero o01ero oopazoBaHusl,
€CTECTBEHHO JOMOJHSSA APYyr Jpyra M TOCTEIIEHHO HACHIIAasICh HOBBIMH TEMaMH U
pasnenamu. JlaHHBIN yueOHBIA Kypc SBISETCS MHTETPATUBHBIM, TTOCKOJIBKY OOBEAMHSET B
cebe cojepkaHWe HECKOJbKMX MaTeMaTWYeCKUX JUCIMIUIMH, TaKux Kak anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKUA aHAIN3, TEOPHUs] MHOXKECTB, MaTeMaTHUecKasi JIOTUKA U
apyrue. Ilo Mepe Toro xak oOydarolmuecs OBJIaJgeBalOT Bc€ Oojee IMUPOKUM
MaTEeMaTHYECKHUM ariapaToM, Y HUX MMOCIEI0BATENbHO (DOPMHUPYETCS U COBEPIICHCTBYETCS



YMEHHUE CTPOUTh MAaTEMAaTHUECKYID MOJENb PEaJbHOM CUTyallMd, MPUMEHSATH 3HAHUS,
MOJIyYeHHbIE TIPU HM3YyYEHUH y4eOHOro Kypca, M PEIICHHS CaMOCTOSITENbHO
chopMyTUPOBAHHONW MaTeMaTUYECKON 3a/1a4uH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHO-MeTOANYECKAasT JUHUASA «YHClIa W BBIUMCICHUS»  3aBEPIIACT
(hopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JIEUCTBUTEIIbHBIX YHUCEN, KOTOpOE OBbLIO HAYaTo
Ha YpOBHE OCHOBHOTO 0011ero oopasoanusi. Ha ypoBHe cpenHero o0iiero oOpa3oBaHuUs
ocoboe BHHMaHHME YyAenseTcs (OPMUPOBAHMIO HABBIKOB pPAIMOHATIBHBIX BBIYUCICHHM,
BKJIIOUAIOIUX B C€0S KCIOJIb30BaHME PA3IUYHBIX (OpM 3alKcCH 4Yucia, YMEHUE JenaTh
NPUKUJIKY, BBIOJHATh MPUOIMKEHHBIE BBIYMCICHUS, OLIEHUBATH YHCIIOBBIE BBIPAXKECHMUS,
paboTath ¢ MaTE€MaTUYECKUMHM KOHCTAHTaMH. 3HAKOMbIE OOYyYaloIUMCS MHOXKECTBa
HaTypaJbHBIX, UEIbIX, pPaAlMOHAIBHBIX W JACHCTBUTEIBHBIX YHUCEN JIOMOJIHSIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4HCeld. B KaXIOM U3 3THX MHOXECTB pPAaCCMaTPUBAIOTCS
CBOMCTBEHHBIC €My CelM(PHUUECKHUEe 3aa4l U OINEpaluu: JeICHNEe Hallelo, OTIepUPOBaHNE
OCTaTKaMW Ha MHOXECTBE II€JIbIX YHCEJ, OCOOble CBOMCTBA pAallMOHANBHBIX U
UppALMOHATIBHBIX YHCEN, apu(METUYECKHE Olepalui, a TaKkKe H3BICUECHUE KOPHS
HaTypajJbHOM  CTEIEHM  HAa  MHOXECTBE  KOMIUIEKCHBIX  yuced.  braronmaps
MOCJIEIOBATEIbHOMY PpACIIMPEHUI0 Kpyra HWCIOJIb3YEMBIX YHCEII M 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX TPUMEHEHMs JUIsl pEIICHUS Pa3IMYHbIX 3a1a4d  (hopMupyercs
MPEJCTABICHHE O €IUHCTBE MAaTeMAaTHUKH KaK HAyKHM U €€ pOoJu B MOCTPOCHUH MOJENEH
peaIbHOTO MHpA, IIKUPOKO UCHOJB3YIOTCS 0000IEHNE U KOHKPETU3aIusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS] HAa MPOTSIKEHUU BCEro OOydeHus
Ha YpPOBHE CpeIHEro oOmEero oOpa3oBaHMs, MOCKOJIbKY B KaxaoM paszaene [IporpaMmebl
IPEyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3adad. B pesynbrare oOyvaromuecs
OBJAJEBAIOT PA3IUYHBIMM METOJAMH PEIICHHUS PalMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNIbHBIX, JOTapu(PMUUYECKUX U TPUTOHOMETPUUYECKUX YpPABHEHUU, HEPABEHCTB U
CUCTEM, a TakKXke 3aJay, coiepkamux mnapaMmerpol. I[logydeHHblEe YMEHHS IIHPOKO
UCIIONIB3YIOTCS TIPU HMCCIIEOBAaHUM (YHKUUNA C TOMOIIBIO MPOU3BOAHOM, MPHU pEUICHUU
NPUKIAAHBIX 3a7a4 M 3a/lad Ha HAXOKJICHHE HauOOJIbIIUX M HAUMEHbBIIUX 3HAYCHUUN
¢bynkuuu. JlanHas cojepskaTenbHas JIMHHUS BKJIIOYaeT B ce0s Takxke (PopMUpPOBAHUE
YMEHUN  BBINIOJHATH pacu€Tel 1O QopMynaMm, MpeoOpa3oBaHUsl PaIMOHAIBHBIX,
HppaMoOHaIbHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAKEHUM, COIEpIKAITUX
cTeneHu M Jorapudmel. brarogaps u3ydenuro anaredpandeckoro marepuaia MpOUCXOJUT
JanbHEHIee pa3BUTHE AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBINIJIEHUS O0y4YaroIIuXcs,
(GOpMHUPYIOTCS HaBBIKH JISYKTUBHBIX PacCy>KJIeHUN, pabOThl C CUMBOJIbHBIMU (hOpMamH,
MPEACTABICHNUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEl B BHJI€ PABEHCTB M HEPABEHCTB.
AnreOpa mnpemiaraeT S(QQEKTUBHbIE HHCTPYMEHTBHI JJI PELICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJlay, HarJIAIHO JAEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa
HayKH.

ConepxarenbHo-MeToaudeckas JUHUS «DyHKIUH U Tpa@UKU» TECHO MEpEIieTaeTcs
C JpYrMMHU JMHUSIMH Y4eOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMBbICHE 3aJaéT
MOCJIEIOBATENbHOCTh M3YYCHHUSI Marepuaina. lM3ydeHune CTeneHHOM, MOKa3aTelIbHOM,
norapuMUUECKOW W TPUTOHOMETPUUYECKMX (PYHKIUMNA, WX CBOWCTB H TpaduKoOB,
WCIIOJIb30BaHUE (PYHKITUH JIJIST PEIICHUS 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PeaIbHON



KU3HU TECHO CBS3aHO KaK C MaT€MaTUYECKUM AHAJIM30M, TaK U C PELICHUEM YPaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHUE YAEnseTcs (OPMUPOBAHUIO YMEHUSI BhIPAKaTh
dbopMynamMu 3aBUCHUMOCTHA MEXKIY Pa3IMYHBIMU BEIMYWHAMHU, WCCIIECIOBATH TOJYyYCHHBIE
dbyHKUMH, CTpouTh UX Tpaduxu. Matepuan 3ToW copepKaTEIbHOW JMHUW HalEJIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, IMO3BOJISIIOIINX BBIPAKAaTh 3aBUCHUMOCTH MEXKIY BEIMUYUHAMHU
B pa3IM4HOM dopMme: aHAIMTHYECKOM, rpaduyueckorl u cioBecHOW. Ero wusyuenwe
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K 0000IIEHUI0 U
KOHKPETHU3al1UH, UCTI0JIb30BAHUIO aHATIOTUH.

ConepxarenpHass auHud «Hawama  maTreMaTWyeckoro  aHaiau3a»  MO3BOJISET
CYLIECTBEHHO PpACIIMPUTh KPYr KaK MaTEMaTHYECKHWX, TaK W TMPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYaroImMMCsl, TaK KaK y HHUX IOSBIISICTCS BO3MOXXHOCTHb CTPOHTH TpaduKu
CIIOXKHBIX (DYHKITUH, OMpenensITh UX HAHOOJbINNE M HAUMEHBITUE 3HAYCHUS, BBIYUCIISATH
mwiomaa Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M YCKOpPEHHs mpoueccoB. JlaHHas
COJIepKaTelibHAs JMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTU IOCTPOEHUS MATEMATUUYECKHUX
MOJIEJIEN pealbHBIX CUTYallUi, MO3BOJISIET HAXOIUTh HAWIYUYIIEE PEUICHUE B MPUKIAJIHBIX,
B TOM YHCII€ COIMAJIbHO-3KOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYECKOT0 aHaju3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HopMajbHO-
JIOTUYECKOTO W KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
MIPOSIBJICHUS 3aKOHOB MAaTEMAaTUKHU B HAyKe, TEXHUKE U UCKyccTBe. OOyyaromuecs y3HaT O
BBIJIAIOIIUXCS pe3yJIbTaTax, MOJYyUYEHHBIX B XOJI€ pa3BUTHS MAaTEeMAaTUKU KaK HayKd, U 00 UX
aBTOPAX.

ConepxarenpHO-MeTOAUYECKasd JMHUA «MHOXECTBa M JIOTMKa» BKIIOYAaeT B ceOs
AJIEMEHTBl TEOPUM MHOYKECTB M MAaTEMaTHUYECKON JIOTMKH. TeOopeTUKO-MHOKECTBEHHbIC
MIPEICTABJICHUS POHU3BIBAIOT BECh KYypC IIKOJIBHOW MaTEMATUKU U MpEIaraloT Haubosee
YHUBEPCAIbHBIA S3bIK, OOBEAUHSIONIMI BCE pa3/ieibl MATEMATUKU U €€ MPUIOKEHUH, OHU
CBA3BIBAIOT pa3Hble MAaTEMaTHYECKUE NUCLUMIUIMHBI U MX MNPUIIOKEHUS B €IMHOE IIEJIOE.
[loaToMy Ba)XHO JaTh  BO3MOXKHOCTh  OOydaromieMycsi MOHUMaTb  TEOPETHUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMAaTHKW M HCIIOJb30BaTh €r0 [JIsl BBIPAKECHUS
CBOUX MbICIEH. [[pyruM Ba)KHbIM NPHU3HAKOM MATEMATHKHA KaK HAayKH CIIEIyeT MNPU3HATH
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHMW M CIEAOBAaHUE OMNPENEIEHHBIM IpaBUiIaM
MOCTPOEHUsI JI0KA3aTENbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MAaTUYECKOW JIOTHKHU
CHOCOOCTBYET PA3BUTHIO JOTMUECKOIO MBIIIJICHUS] 00y4YarolUXCsl, MO3BOJISIET UM CTPOUTD
CBOM PACCYXKJICHUS HAa OCHOBE JIOTHYECKUX MpaBuj, (HOPMUPYET HABBIKU KPUTHUYECKOTO
MBIIUIEHUS.

B yuebHOM Kypce «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIU3a» MPUCYTCTBYIOT
OCHOBBl ~MaTeMaTHYE€CKOTO MOJEIUPOBAaHUS, KOTOpbIE MpPHU3BaHbl CHOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBIKOB TTOCTPOCHUSI MOJIENIEH PEAIbHBIX CUTYaIlui, UCCIICIOBAHUS dTUX
MoOJIeJiell C TIOMOIIBIO amnmapara aiareOpbl U MaTEeMaTUYECKOTO aHalin3a, MHTEePIPETAIluu
MOJIyYeHHBIX pe3yJbTaToB. Takue 3aJaHusi BIUICTEHBI B KaXK]IbI U3 Pa3esioB MPOrPaMMB,
MOCKOJIbKY BECh Marepuajg y4yeOHOro Kypca IIMPOKO UCIHOJb3YeTCs g pelieHus
NpPUKIAAHBIX 3amad. [lpw pemeHun peanbHBIX MPAKTUYECKUX 3ajad  O0O0ydaroIiuecs
Pa3BUBAIOT HAOIIOAATEIIBHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, abCTparmpoBaThCA,
MCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh Mpodiemy. JleaTenbHOCTh 1Mo



(GOpMUPOBAHMIO HABBIKOB PEIICHHUS TMPUKIAJAHBIX 3a7ad OpPraHM3yeTcs B Mpoliecce
M3YYEHUS BCEX TEM YUeOHOT0 Kypca «Anredpa u Hayajaa MaTeMaTHIeCKOTO aHAIIA3ay.

Ha wm3yuenme ydeOHOTO Kypca «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaN3a»
otBoaMTCs 272 vaca: B 10 kimacce — 136 dacoB (4 yaca B Henento), B 11 kimacce — 136 gacoB
(4 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOHU, MPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre omepanmuy ¢ JICWCTBUTEIBHBIMH  4YHCIaMd.  Moyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BeIpaKeHHH, COACPIKANTUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMBI JIMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOW MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HaKonocTosiHCTBA. YETHbIE U HeuéTHbIe (pyHKUMU. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX TPA(UKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeeneHne, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJBIX 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 creneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/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/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/Jad U3 pazIUYHbIX OO0JacTell 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 pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajansa

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

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

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



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIVYBJIEHHBIA YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCcKOro BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKMAAHCKON TMO3ZHUIIMK OOYyJaIOMIeToCsl KakK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHMCKOTO OOIIECTBA, MPEACTABICHUE O MaTEeMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIMUHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp TPakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U JPYTO€), YMEHHE B3aUMOJICUCTBOBATH C COLUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C X (YHKIIUSIMHU ¥ Ha3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUHCKOW TPAkKJTAHCKOM HJEHTUYHOCTHU, YBAKEHHS K
OPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKECHUAM POCCUMCKMX MATEMAaTHKOB W POCCHMCKOM MATEMATUYECKOM IIKOJIBI,
HCTIOJIb30BAaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JYXOBHBIX I[EHHOCTEH pOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUS, OTUYECKOTO TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAYKH U JIESITEIbHOCTHIO YUEHOTO, OCO3HAHUE JTMYHOTO BKJIaja
B IMOCTPOEHUE YCTONYMBOIO OyAYILETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas OCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pPELIEHUH, pPacCyKIEHUH, BOCHPUUMYHMBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puznyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHsI TPUMEHATh MaTeMAaTUYECKHEe 3HaHUS B HMHTEpecax
310pOBOT0 U 0€30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO
(310poBO€ TIUTaHHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUH U OTHAbIXA, peEryJspHas
¢u3nueckass aKTUBHOCTh), (PU3NYECKOE COBEPUICHCTBOBAHUE MPHU 3aHITHSX CIOPTHUBHO-
03JI0POBUTEIBHOM JIEATEIBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYAOJIIOOUs, UHTEPEC K Pa3IMUYHBIM
chepam mnpodeccuoHaIbHON  ACATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
NPUWIOKECHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieit mnpodeccun u
peann30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIC IUIaHBI, TOTOBHOCTh UM CIIOCOOHOCTH K
MaTeMaTUYeCKOMy OO0pa30oBaHUIO W CaMOOOPa30BAaHMIO HAa TPOTSHKEHUU BCEH KU3HU,
FOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEHICHUM NPAKTHUUECKUX 3aJa4 MaTEeMaTHYeCKOMN
HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COIMAIBHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIMATIBLHOM Cpeibl, OCO3ZHAHUE



IJI00QJBPHOTO  XapakTepa HJKOJIOTMYECKHX MpoOJieM, OpHEHTAlMs Ha MpPUMEHEHUE
MaTeMaTHYECKUX 3HAHUW JJI1 peIIeHWs 3a7ad B 00JacTH OKpPYKalIIeH Cpelbl,
MJIAHUPOBAHUE TIOCTYNKOB M OIIEHKM MX BO3MOXHBIX TMOCJIEICTBUM ISl OKpPYXKaroIIei
Cpenbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKU M OOIIECTBEHHOW MPAaKTHUKH, MOHMMaHWE MaTEeMaTHYEeCKOM HayKH Kak
chephl YEeTOBEYECKON NEATeIbHOCTH, ATAloOB €€ pa3BUTHS M 3HAYMMOCTU IS Pa3BUTHUSA
UUBWIN3ALINM, OBJIAJICHUE S3bIKOM MATeMaTUKH M MAaTeMaTUYeCKOM KyJIbTypoill Kak
CPEACTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISTh MPOECKTHYIO U UCCIIEA0BATEIBCKYIO
NeATEeIbHOCTh MHANBUIYaIbHO U B TPYIITIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue aeiicTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMAaTUUYECKUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIUPOBATH OIPEIACICHUS] TOHITHH,
yCTaHABJIMBATh CYIIECTBEHHBIM MpPU3HAK KJIACCU(PUKAIIMKM, OCHOBAHUS MJisi O00OOIICHUS U
CpaBHEHMSI, KpUTEPUHU MPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIE U
OTpHUIlaTeIbHbIE, €AIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTUBOPEYMUS B
dakTax, JaHHBIX, HAOTIOJEHUAX U YTBEPXKIACHUSX, MIpeajiaraTb KPUTEPUU JIJIS1 BBISBIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JienaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUN 110 AaHAJIOTHH;

IPOBOJNTh  CAMOCTOSITENIBHO  JIOKA3aTEIbCTBA MATEMAaTUYECKUX  YTBEPKICHUM
(npsiMble ¥ OT TPOTHUBHOTO), BHICTPAMBATh APTYMEHTAIUI0, TPHUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh CHoco0 pelieHus: ydyeOHOW 3aiaud (CpaBHUBATh HECKOJBKO BapHaHTOB
penieHusi, BeIOUpaTh HamOoJiee MOAXOMSIINNA C y4€TOM CaMOCTOSTENIBHO BBIICIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

UCIIOIB30BaTh  BOMPOCHl  KaK  MCCIEAOBATENCKUM  MHCTPYMEHT  IIO3HAHUA,
dbopMyIUpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOPEUHE, MPoOJeMy, YCTaHABIMBATH
MCKOMOE U JJaHHOE, ((POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE,

MPOBOAUTH CaMOCTOSITENIBHO CIUIAHHUPOBAHHBIM JKCIEPUMEHT, HCCIEAOBAHUE 10
YCTAaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00beKTa, sIBJICHUS, POIIeCcCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00BEeKTaMU, SIBJICHUSMHU, MPOIECCAMMU;

CaMOCTOSTENbHO  (popMyIHpoBaTh O0OOIIEHHWS W BBIBOJALI IO  pe3yibTaTam
MPOBEAEHHOTO HAONIOJCHHS, HWCCIEAOBAHMS, OIEHWBATH JOCTOBEPHOCTH MMOJYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNIA;



MPOrHO3UPOBaTh  BO3MOXKHOE  Pa3BUTHE  Tpolecca, a TakkKe  BBIIBUTATh
HPEANONI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBJIATH Je(UIUTHl HHGOPMAIIUH, TaHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA BOIPOC U
IUTS PEIICHUs 3aa4H;

BBIOMpaTh WHPOPMALMIO W3 MCTOUYHUKOB PA3IUYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpPOBaTh W WHTEPHPETUPOBATh HH(OPMAIUIO pPA3IUYHBIX BUAOB U (HopM
Mpe/ICTaBICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIMIO, TMPEACTAaBIATh €€ B pasNu4HbIX (opMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLIEHUBAaTh HAA&KHOCTh HMH(OPMAIMM IO CaMOCTOATEIBHO C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHUKaTHBHBbIE YHUBEPCAJIbHbIE yueOHbIe AeiicTBUS

OO0menne:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSAMU U LEJIIMU
OOIIeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pEIICHUs 3a/ladl, KOMMEHTHUPOBATH MOTyYEHHBIN
pe3yJbTarT;

B X0 00CYX/I€HUS 3a/1aBaTh BOIPOCHI [0 CYIIECTBY OOCYKIaEMOU TEMBI, TPOOJIEMBI,
pemraeMoil 3amaun, BBICKA3bIBATh HJIEW, HAICICHHBIE HA TMOWCK PEIICHUs, COMOCTaBIIAThH
CBOM CYXJCHUS C CYXACHUAMU IPYTHX YIaCTHHUKOB TUANOra, OOHAPY>KMBATh pazauyuue U
CXOACTBO TMO3WMIMKA, B KOPPeKTHOH (opme ¢dopMynupoBarh pa3HOTIACUSA, CBOU
BO3PaKEHUS;

HOPEICTaBISTh PE3YyIbTaThl PEIICHUs 3aJaul, SKCIIEpUMEHTAa, UCCIIEOBAHUS, IPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a1ad TpPE3eHTAlUd U
0COOEHHOCTEN ayIUuTOpHUH.

Pery/siTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBIISITh TUIAH, AITOPUTM PEIICHHS 3a/1a4H, BBIOMPATh CIOCO0 pemieHus ¢ y4ETOM
UMEIOIINXCS  PECYpcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELUICHUH ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLHMOHAJIBHBII HHTEJIEKT:

BJAJICTh HAaBBIKAMU II03HABATENHHOW pe(dIECKCHU KaK OCO3HAHHS COBEpIIAeMbIX
JICHCTBUA W  MBICIUTENBHBIX TPOIECCOB, HUX pe3ydbTaTOB, BIAAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpOIiecca U pe3yIbTaTa pelIeHus MaTeMaTHUeCKON 3a1auu;

MpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3a/1a4l, BHOCUTD
KOPPEKTHUBEI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX, HANJICHHBIX
OIMOOK, BEISIBJICHHBIX TPYJHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa LEAHM W YCJIOBUAM, OOBICHATH MPUUYUHBI
JOCTUKEHHSI UM HEJOCTHKEHUS Pe3y/bTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY, JAaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.



CoBMecTHasi 1eATEIbHOCTD:

NOHUMAaTh W HCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW W MHIWBHUIYaTbHOW PabOTHI
IpU PelieHUH YIeOHBIX 3a7a4, MPUHUMATh 11eJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATH
OpraHM3alMi0 COBMECTHOM paboThl, pachpeneisTh BHABI paboOT, IOTrOBapHUBATHCH,
o0Cy>KIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIOCH;

y4acTBOBaTh B TPyNmoBbIX (opMax paboTel (0OCyXaeHus, OOMEH MHEHUH,
«MO3TOBBIC MITYPMBD) M MHBIE), BBIIOJHATH CBOIO YacTh PaOOTHI U KOOPAMHHUPOBATH CBOU
JACHCTBUS C OPYTMMH 4YIEHAMHU KOMaHbl, OLIEHWBATh KauyeCTBO CBOErO BKJIaja B OOIIMIA
MPOAYKT MO0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce oOy4yaroUIUiicsl MOJIYYUT CIEAYIOLIUE MPEAMETHBIE
pe3ysbTaThl M0 OTAEIbHBIM TeMaM pabodell MmporpaMMbl y4yeOHOro Kypca «Aunredpa u
HayaJla MaTeMaTHYECKOr0 aHAIIU3a»:

Yuciia ¥ BBIYMCJICHUSA:

CBOOOJHO  ONEpUPOBaTh MOHATUSAMHU:  PAlMOHAIBHOE  YHCJIO, OECKOHEYHas
nepuoanyecKkas IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHUCIO, MHOKECTBA PAllMOHAIBHBIX U
JNEUCTBUTEIBHBIX YHACEII, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

MPUMEHATh IpOOM W MPOLIEHTHI JUIsl PELICHUS MNPUKIAIHBIX 3a7ad U3 Pa3IudHbIX
OTpAaCIIe 3HAHUW U PEAIbHOU KU3HU;

MPUMEHATH NPUOIMKEHHBIE BHIYUCIICHUS, PABUIIA OKPYTJIEHUS, IPUKUAKY U OLEHKY
pe3ynbTara BIYMCICHUM;

CcBOOOIHO ONEpUPOBATh MOHSITHEM: CTENEHb C LIEJBbIM IOKa3aTelieM, HCIOJIb30BaTh
MOAXOSILY0 (OPMY 3alUCH JEHCTBUTEIBHBIX YMCEN AJIs PEIICHUS MPAKTUUYECKUX 3a]a4 U
IIPEACTABIICHUS TAHHBIX;

cBOOO/IHO ONEpUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIbHBIM ITOKa3aTelNeM;

cBOOOZIHO ONEpUPOBATh MOHATUAMU: JIOTapU(PM UHUCIA, NECATUYHBIC U HATypaJbHbIC
norapuMsl;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa;

OIEPUPOBATh IOHATUSAMU: APKCUHYC, ApPKKOCMHYC M apPKTAHICHC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO  OMEpUPOBaTh MOHATHSAMHU: TOXJAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHMSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3jMYHble METOJbI PEUICHHs] PAlMOHAIBHBIX M JIPOOHO-PAIMOHAIBHBIX
YPaBHEHHM, MPUMEHATHh METOJI MHTEPBAJIOB JUJISl PELIEHUSI HEPABEHCTB;

CBOOOJIHO OTIEpUPOBATH NOHATUSAMHU: MHOTOUYJIEH OT OJHOW MEPEMEHHON, MHOTOUIEH C
HEeNIbIMU KO3 PUIIMEeHTaMl, KOPHM MHOTOYJIeHA, NMPUMEHSTHh JI€JeHHEe MHOTOYJieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenus 3anay;



CBOOOZHO OMNEpUPOBATh MOHATUSAMHU: CHUCTEMa JIMHEMHBIX YpaBHEHHH, MaTpula,
OINpEAEIUTENIb MATPULBl 2 X 2 U €ro reOMETPUUYECKUN CMBICII, HCIOJIb30BAaTh CBOWCTBA
omnpeaenuTens 2 X 2 g BBIYUCIEHUS €r0 3HAYEHMs], MPUMEHATh ONPEACIUTENN AJis
pELIEHUs] CUCTEMBI JIMHEWHBIX YPABHEHHI, MOJEIUPOBATH PEATIbHbIE CUTYallUHd C TOMOULIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUM, UCCIIEI0BATh MOCTPOEHHBIE MOJIEIH C IOMOIIBIO MAaTPULl U
OIpeeIuTeNIel, MHTEPIPETUPOBATH MTOJIYyYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JAEHCTBUM ¢ KOPHIMHU ISl IPE0Opa30BaHMsI BbIPaKEHUH;

BBIIIOJIHATh NPEOOpPA30BAHMS YHUCIOBBIX BBIPAXKEHUHM, COJEP)KALIUMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

HCIIOJIb30BaTh CBOMCTBAa JIOrapu(pMoB JUIsl MPeoOpa3oBaHUs JOrapUPMUUYECKUX
BBIPAKCHU U,

CBOOOZIHO  ONEpUPOBATH  IOHATUSIMHU: HPpPALMOHAJIbHBIE, IIOKa3aTeJIbHbIE U
jJorapuMuUecKUe YpaBHEHHUS, HAXOJUTh WX PEIICHHS C TOMOIIBI0 PAaBHOCHIBHBIX
MEPEXO0B WIIA OCYIIECTBIISAA MPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYNbl Il  MPeoOpa3oOBaHUS
TPUTOHOMETPUUYECKUX BBIPAXKECHU;

CBOOO/JIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPHUMEHSTH
He00XoauMbIe (DOPMYJIBI 1711 PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YPABHEHMIA;

MOJEJIUPOBATh pPEANbHbIE CHUTyallud Ha S3bIKE aiareOpbl, COCTABIIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, HMCCIIEIOBAaTh ITOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM allrapara ajareopsl.

DOyHKUMU U rpaduKu:

CBOOOJHO ONEPUPOBATH NOHATUAMU: QYHKUHUSA, CHOCOOBI 3a/1aHus (YHKIIMH, B3aUMHO
oOpaTHble (PYHKIHMH, KOMIO3ULKA (YHKIMNA, TpadUK (PYHKIIMH, BBIIOJHATH AJIE€MEHTAapHbIC
npeoOpazoBanus rpa@uKoB QyHKIINIA;

cBOOOIHO ONEpUPOBATh MOHATUAMU: OOJACTH ONPEAENCHUS U MHOXECTBO 3HAUCHUU
byHKIMH, HyTW QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONMEpUPOBATh MOHATUSAMHU: YETHBIE U HEUETHBIE (QYHKUUHU, EPUOTUUECKUE
(YHKIIMM, TPOMEXYTKH MOHOTOHHOCTH (PYHKIHMHM, MAKCUMYMbl U MHUHUMYMBI (DYHKIIMH,
HauOoJbllIee U HauMEHbIIIee 3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE;

CcBOOOJIHO ONEpUPOBATh MOHATUAMU: CTENEHHas QYHKIUS C HATYpaJbHBIM U LIEJIbIM
roKasaTesieM, rpaguk CTerneHHOoN (YHKIHUU ¢ HaTypaJIbHbIM U 1I€JIBIM MTOKa3aTesieM, rpaduk
KOpHS N-0M CTeNneHu KaK PyHKIMU 0OpaTHOM CTENEHH C HATypajJbHbIM MOKa3aTeJeM;

ONepUpPOBaTh NMOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U APOOHO-IHMHEWHas (QyHKUUH,
BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBaHNE U TOCTPOCHUE UX IPpaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MOKa3aTelabHas M Jorapudmuueckas QyHKIUH,
UX CBOMCTBA U rpadMKH, UCIIOIB30BATh UX IpadUKH AJisl PEIICHUs YPaBHEHUN;

CBOOOJHO  ONEpPUPOBATH  TOHATHSMHU:  TPUTOHOMETpPUYECKas  OKPY>KHOCTb,
oTpesiefieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

MCIOJIb30BaTh rpapuku GyHKIUI AJIs UCCIIEeIOBaHUS POLECCOB U 3aBUCUMOCTEN MPH
pelieHnn 3ajady M3 JAPYTUX YYEOHbIX NPEJAMETOB M pPEalbHOM JKWU3HHM, BbIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEKy BEIMYMHAMU;

Hauyana maTeMaTH4eCKoOro aHajmu3a:



CBOOOJHO  OMEpUPOBATH  MOHATUSAMHU: apupMeTHUecKass U  TeOMETpHYecKas
nporpeccusi, OECKOHEYHO YyObIBalIlas TIEOMETPUYECKas MpPOTrPeccHs, JIMHEHHBIA W
HKCIIOHEHIIMAJIBHBIA pOCT, (opMysa CIOXKHBIX MPOLEHTOB, HWMETh IPEACTABICHUE O
KOHCTaHTE;

WCIIOJIb30BaTh MIPOTPECCHH IS PELIEHUS PEaIbHBIX 3a]1a4 IPUKIIAIHOTO XapaKkTepa;

CBOOOZIHO OINEpPUpPOBaTh MOHATUSAMHU: IOCIEAOBATEIBHOCTh, CIOCOOBI 3aJaHUA
[IOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPaHUYECHHBIC I1OCIEAOBATEIBHOCTH, ITOHUMATh
OCHOBBI 3apOKJICHHUS MAaTEMaTHYECKOr0 aHAJIN3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMEpUPOBATh TMOHSATUSAMHU: HEMpPephIBHbIE (YHKIWK, TOYKH pas3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QyHKINHY;

CBOOO/IHO ONEpUPOBATH MOHATUEM: (DYHKLMSA, HENIPEPhIBHAS HA OTPE3KE, NPUMEHATH
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMH s pEIIeHUs 3a]1a4;

CBOOOZHO OMNEpUpPOBaTh MOHATHSAMH: TEpBas M BTOpas MPOU3BOJAHBIC (YHKIUH,
KacareiabHas K rpaduKy QyHKINM;

BBIYKCIIATh IIPOU3BOJHBIE CYMMBI, IPOM3BEICHHS, YACTHOIO M KOMIIO3MLMHU JIBYX
(YHKIIMI1, 3HaTh IPOU3BOJHBIE AIEMEHTAPHBIX (PYHKLIUI;

UCIOJb30BaTh F€OMETPUUECKUA M (U3NYECKUH CMBICI MPOU3BOJHON IJI pELICHUS
3az1ay.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATh MOHATUSMU: MHOKECTBO, ONIEPallU HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar il  ONUCAaHUS PEabHBIX
MIPOLIECCOB U SABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: OINpPENESIEHUE, TEOPEMA, YpaBHEHHE-CIIECTBUE,
CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, [0Ka3aTelIbCTBO, PABHOCUJIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K konmy oOyuenus B 11 kiacce oOyyarouuiicsi MOJy4UT CIIEAYIOLIME MPEAMETHBIC
pe3ynbTaThl MO OTIEIBHBIM TemaM palbodeil mporpamMmbl y4eOHOro Kypca «Aunredpa u
Hayaja MaTeMaTU4eCKOrO aHAIN3a»:

Yucia 1 BbIYUCICHHUA:

CBOOOZIHO OINEpUPOBaTh MNOHATHUAMU: HATypajlbHOE U IL€JI0€ YHCIO, MHOXKECTBa
HATypaJbHBIX U LEJBIX YHUCEJI, UCIOJIb30BaTh NPU3HAKHA JEIMMOCTH Lenblx yucen, HO/ u
HOK HarypanbHBIX Uncel 115 peMeHus 3a1a4, IPUMEHTh alropuTM EBKimaa;

CBOOOJHO OMEpUPOBATh MOHATUEM OCTAaTKa MO MOMAYJIO, 3alUChIBATh HATYypaJIbHbIE
YKCJIa B PA3JINYHBIX TO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO  ONEpPUpPOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX ~ YHCENl, MPEJCTaBIsATh KOMIUIEKCHbIE 4YHUCIa B airedpandyeckol u
TPUTOHOMETPUUYECKOW (QopMe, BBINOJIHATh apUPMETHUYECKUE ONEepali C HUMU U
U300paXkaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO  OMNEpUPOBATh MOHATUSIMU: HpPpPaLMOHANIbHBIE, IOKa3aTeJIbHbIE U
norapu(MHUUECKHEe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIbIO PaBHOCUIIBHBIX
NIEPEXOJIOB;

OCYIIECTBIISATH OTOOP KOPHEN NMpU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;



CBOOOJHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHATH
HeoOxonuMble  (QOpPMYINIBI  JUIsl  PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOZHO OMNEpUPOBATH TMOHATHUSAMU: CHCTEMa M COBOKYIHOCTb YpaBHEHHH W
HEPABEHCTB, PABHOCWJIBHBIC CUCTEMBI M CUCTEMBbI-CJICICTBUS, HAXOJUTh PEIICHUS CUCTEMBI
U COBOKYITHOCTEW pallMOHAIbHBIX, UPPAIIMOHAIIBHBIX, TOKA3aTEIbHBIX U JOrapUPMUIECKUX
ypaBHEHUI 1 HEPABEHCTB;

pelath paluuMoHalbHBIC, HppaloHaJIbHbIE, IMOKa3aTelbHBIC, JIOTAPUPMUUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAECPKALIUE MOIYJIA U MTapaMETPBhIL;

MPUMEHSATh TpaduuecKre METOABI IS PEUICHUsS YPAaBHCHHM W HEPAaBEHCTB, a TaKKe
3a/1ay ¢ mapaMeTpaMus;

MOJIENIUPOBAaTh peajbHblE CHUTyallMd Ha SI3bIKE aiareOpbl, COCTAaBJIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBUIO 33J1ayM, UCCIEN0BATh MOCTPOCHHBIE
MOJEJIM C MCHOJIb30BAaHUEM ammapara aiareOppl, HHTEPIPETUPOBATH MOJYYECHHBIN
pe3ynbTar.

DOyHKUUMA U Tpaduku:

CTPOUTH TpaUKu KOMIO3UIIMK (HYHKIIUHA C TTOMOIIBIO JIEMEHTAPHOT'O UCCIEAOBAHUS
Y CBOMCTB KOMITO3HMILIMH JIBYX (PYHKIIWI;

CTPOUTh TE€OMETPUYECKHE O0pa3bl YpaBHEHH M HEPABEHCTB Ha KOOPJIMHATHOM
IUIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: TPAQUKU TPUTOHOMETPUIECKUX PYHKITUH;

MPUMEHSTh (PYHKIWHU JJI MOJICTUPOBAHUS M UCCIIEIOBAHUS pPeabHBIX MPOIECCOB.

Havana mareMaTH4ecKoOro aHajiusa:

MCIIOJIb30BaTh MPOU3BOJHYIO [UIsl MCCIENOBaHUA (PYHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HAXOJUTh HAUOOJbIIIEE M HAMMEHBIIIee 3HAaUeHUS (DYHKIIUU HETIPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOIHYIO I HAXOKICHUS HAMIYYILEro PEIICHUs B IPUKIIAIHBIX,
B TOM YHUCJE COLUMAIbHO-3KOHOMUYECKHX, 3aJadax, /I ONpENEJCHUs CKOPOCTU U
YCKOPEHHUSI MPOIIECCa, 3aJaHHOTO (hOpMYIION UiTH TpaduKoM;

CBOOOZHO OIEpUpPOBaTh MOHATUSMU: TepBOOOpa3Has, OMNpeneIEHHbIH HHTErpal,
HAXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (QYHKIUA W BBIUMCIATH HHTETpal mo (opmyne
Hrrorona-Jleiibnnna;

HaXOJIUTh IMJIOLIAH TIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh MPEJICTABICHUE O MATEMAaTHYECKOM MOJCIUPOBAHUN HA TIPUMEPE COCTABJICHHUS
muddepeHnnanbHbIX ypaBHEHUM;

pemiaTh MOpPUKIAJHBIE 3aJladyd, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKOTO U
(du3ruecKoro xapakrepa, CpeJICTBaMU MaTeEMaTUYECKOIO aHaJIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOkeCTBO, OnI€palii Ha/l MHOYKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anapara Juis peleHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MIPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €T0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenrue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucteMsbl TUHEMHBIX YPaBHEHUH.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

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

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

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

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

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

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnast padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI pEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHAIIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppanmonanbHele
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabora: "Jlorapugmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUs"

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

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

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKIX

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CoiicTBa (hyHKIIMH HENPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 Meton HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

OW3BOJHBIE DJIEMEHTAPHBIX KIUH

127 IT

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

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas padora: "[IpousBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[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 HerepLIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU 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 JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

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

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTAPHBIX (QYHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

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

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o ¢opmyne HeroTona-JleiiOnuma

28 Brruucnenue 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 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpuuecKux
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 pCHICHUSA

> 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 peLICHHUS
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 peLIeHus
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 MOKa3aTeIbHBIX 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: "HpparnmoHaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

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

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOpPMBI 3aHcu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

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 TPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 L[EJTBIX YUCEI: anropuT™ EBkinaa s
peleHus 3a1a4 B IeJIbIX YUCcIax

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

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
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
KU3HHU, UHTEPIPETALNs TTOTYIEHHBIX
pe3yIbTaToB




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

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
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 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

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 uccienoBanue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI
C mapameTpaMu

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

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpenue, o6o0mEeH e,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

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

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

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 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 Hrorosast koHTpopHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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