


HOACHUTEJIBHAS 3AIINCKA

Y4eOnblii Kypc «Anredpa W Havajga MaTeMaTHYCCKOTO aHaJN3a» SBJISCTCS OJHUM W3
HanOoJiee 3HAUUMBIX B IMPOTrpaMMe CpPEIHEro oO0Iero odpa3oBaHMs, MOCKOIBKY, C
OJTHOW CTOPOHBI, OH OOECIIEYMBACT MHCTPYMEHTAJIbHYIO 0a3y I W3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KypPCOB, a C JIPYrod CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHUE OOYyYaroOIUXCs Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHUS
nH(pOpMaTUKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH M NIPYTUX NHUCIMIUIAH. B
pamMKax JaHHOTO Yy4ueOHOro Kypca oOydaroliuecs OBJIQJEBAIOT YHUBEPCAIbHBIM
S3BIKOM COBPEMCHHOW HayKH, KoTopas (OpMyIHpyeT CBOWM JOCTHDKCHHS B
MareMaThdeckou popme.

VY4eOHbIN Kypc anreOpsl M Ha9al MaTeMaTHYSCKOTO aHaIM3a 3aKJIabIBacT OCHOBY JIJIS
YCHENTHOTO OBJIAJCHUS 3aKOHAMH (DU3HKH, XUMUHU, OMOJIOTUN, TIOHUMAHUSI OCHOBHBIX
TEHJICHIIMA  pPa3BUTUA OKOHOMUKM U  OOIIECTBEHHOM  JKWM3HHW,  IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX MHM(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIOIB30BaTh UX JUIS JAIbHEHUIIIET0 00pa30BaHMs U B TOBCETHEBHOM KU3HHU.
B 10 e BpeMs oBnaneHue aOCTPAKTHBIMH M JIOTUYECKA CTPOTUMHU KOHCTPYKIHSIMH
anreOpsl 1 MATEMAaTUYECKOTO aHaIM3a Pa3BUBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh MCTUHHOCTH, JOKa3bIBaTh YTBEP)KIACHUS C TMOMOIIBI0 WHIYKIUU U
paccyxnarb JACIYKTUBHO, HCIIOJNIB30BaTh O0OOIIEHWE W KOHKPETH3AIWIO,
abCcTparupoBaHUe U aHAJIOTUIO, GOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIICHHUE.
B xome m3yuenus ydeOHOro Kypca «Anredpa W Hadajla MaTeMaTHYECKOTO aHAJIA3ay
oOydaromuyecsi  TMOJy4YalOT HOBBIM  ONBIT  PEIICHUS  TPUKIAAHBIX  3a/ad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MAaTEeMaTWYeCKUX MOJeNIel pealbHbIX CHUTYaIlHi,
WHTEPIPETANH MTOTYYSHHBIX PEIICHN, 3HAKOMSATCS C MPUMEpaMy MaTeMaTH4deCKUX
3aKOHOMEPHOCTE B  TMPUPOJE, HAyKe U  HCKYCCTBE, C  BBIJAIOIUMUCS
MaTeMaTHYeCKUMHU OTKPBITUSIMH U UX aBTOPaMHU.

VY4eOublii Kypc 00MaiaeT 3HAYUTETHHBIM BOCIHUTATEIBHBIM MOTCHIINAIOM, KOTOPBIN
peanm3yeTcsi Kak dYepe3 Y4YeOHBI Marepuan, crnocoOCTBYOmUN (HopMHUpOBAHHIO
HAygYHOTO MHPOBO33PEHUS, TaK W dYepe3 crenuduky ydeOHOW JesTeTbHOCTH,
TpeOyroleld TPOAOHKUTEIbHON KOHIIGHTPAIlUM BHHUMAHHS, CaMOCTOSITEIHHOCTH,
aKKypaTHOCTH W OTBETCTBEHHOCTH 3a MOJYYCHHBIA PE3yJIbTar.

B ocHoBe MeToguku oOydueHus anreOpe U HayallaM MaTeMaTHYeCKOTO aHAIM3a JICKHUT
AESITeTbHOCTHBINA PUHIIAT OOYUYCHHSI.

B crpykrype ydeOHOro kypca «AnreOpa W Hadaja MaTeMaTUYECKOTO aHAJIHM3a»
BBIJICTICHB  CJICAYIOIIHME  COACpKATEIbHO-METOANYECKHe JuHUHM: «Yucna u
BEIYHCIICHUS», «DyHKIMU W Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hagama
MaTeMaTHYeCKOTo aHalin3a», « MHOXKECTBa U JIOTHKa». Bce 0CHOBHEIE cofiepikaTeabHO-
METOJNYCCKHUE JIMHUM M3yYaroTCs Ha IMPOTSHKEHWU JIBYX JIET OOYYCHHS Ha YPOBHE



CpeIHero oduero oOpa3oBaHUsl, €CTECTBEHHO JOMOJHSS APYr ApPyra U MOCTENEHHO
HACBIIIASICh HOBBIMU TEMaMU M pazjenamMu. JlaHHbII y4yeOHBIH Kypc SBIsSETCS
UHTETPaTUBHBIM, I[IOCKOJbKY OOBEIUMHAET B ce0e colIepkaHue HECKOIbKUX
MaTeMaTU4YEeCKUX JUCHUIUIMH, TAKMX KaK ajaredpa, TPUrOHOMETpPHUS, MaTeMaTuyeCKun
aHaJu3, TEOpUs MHOXKECTB, MareMarhyeckas Jioruka u japyrue. Ilo mepe Ttoro kak
oOyyaromuecs OBJIaJeBatoT BcE Ooiee MUPOKUM MATEMaTUYECKUM aIllapaToM, y HUX
MOCJIEIOBAaTENIbHO  (OPMUPYETCS U COBEPIICHCTBYETCS  YMEHUE  CTPOUTH
MaTeMaTHYECKY0 MOJIEIb PEAIbHOM CUTYalllH, IPUMEHATH 3HAHUS, [IOJIYUYEHHBIE MpU
U3y4YE€HUU Y4eOHOro Kypca, JUIsl PEUIeHHs] CaMOCTOSTENbHO C(HOPMYIMPOBAHHON
MaTE€MaTUYECKOU 3a7a4H, a 3aT€M UHTEPIPETUPOBATH CBOU OTBET.
ConepxarenbHo-MeTonuyeckass JuHUS «Yucaa W BBIYMCIEHUS»  3aBEpIIAET
(bopMHUpOBaHME HABBIKOB HCIOJIb30BAaHUS JEUCTBUTENIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaTo Ha YpOBHE OCHOBHOro oOuiero oOpazoBaHusa. Ha ypoBHe cpemHero oOIiero
o0Opa3oBaHUs 0c000€ BHUMaHUE yaenseTcs (OPMUPOBAHUIO HaBBIKOB PALlMOHAJIBHBIX
BBIYHCIICHH, BKJIIOYAIOUIUX B CE0s UCIOJIB30BAHUE PA3IMYHBIX (POPM 3aIIMCH YUCIIA,
YMEHHE JIelaTh MIPUKHUJKY, BBIIOJHATH HPHUOIMKEHHBIE BBIYMCICHUS, OLIEHUBAThH
YUCJIOBBIE BBIpAXKEHUS, paboTaTh C MAaTeMaTHYECKUMHM KOHCTAHTAMH. 3HAKOMBIE
00y4aromMMcsi MHO)KECTBA HaTypaJIbHBIX, LEJbIX, PALIMOHAIBHBIX U JEHCTBUTENIBHBIX
YuCe JOMOIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX Yncell. B KaXKioM U3 3TUX MHOXKECTB
paccMaTpHUBalOTCs CBOWCTBEHHBIE €My CIELIM(UUYECKHE 33]]a4l U Olepaluu: JeJICHUE
HaleJI0, ONEPUPOBAHNE OCTAaTKaMU HAa MHOXKECTBE LEJBIX YMCEN, 0COObIE CBOMCTBA
palMOHANBHBIX M HMPPAIMOHANIBHBIX YHUCEN, apu(PMETHUYECKUE OINepaluu, a TaKKe
U3BJICUEHNUE KOpPHS HAarypajibHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mnocienoBarebHOMY pPACIIMPEHUI0 Kpyra HMCHOJIb3YEMBIX 4YHCEN U
3HAKOMCTBY C BOBMO)XKHOCTSIMM WX NPUMEHEHMS JUISl PELIEHUs PA3JIMYHBIX 3a/1a4
(dopmMupyeTcsi IpeaCTaBICHUE O €AMHCTBE MAaTeMaTWKM Kak HAayKu U €€ poiu B
MOCTPOEHUHM MOJEJIE pPeanbHOro MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHE U
KOHKpETHU3allUsl.

JIunus «YpaBHEHHS U HEPABEHCTBA» PEATIU3YeTCs Ha MPOTSXKEHUHU BCEro 00y4YeHus Ha
YpOBHE CpeaHero o01ero oOpa3oBaHUs, MOCKOIbKY B KaxkaoM paszzeine IIporpaMmer
IPETyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aj1ad. B pesynsrare oOydarommecs
OBJIaJICBAIOT PA3JIMYHBIMU METOAAMH PEIIEHUS PAlMOHAIBHBIX, HUPPAIlMOHAIBHBIX,
MOKa3aTeNIbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB
U CHUCTEM, a TaKXke 3ajay, coaepkamux napamerpsl. [lonyyeHHble YMEHUS HIHMPOKO
MCIIOJIB3YIOTCS TPU UCCIIEOBAHUN (PYHKLUN C TOMOIIBIO IPOU3BOIHOM, IPU pEeLICHUN
IPUKIAIHBIX 337a4 U 3a/1a4 Ha HAXOXKJIEHUE HAauOOJbIINX U HAUMEHBUINX 3HAYEHUN
¢yHkuuu. /lanHas copeprarelibHasl JIMHHS BKJIIOYAET B ceOsl Takke (popMHUpOBaHUE
YMEHHMM BBINONHATH pacd€rsl Mo (GopMynaMm, IOpeoOpa3oBaHUS palMOHAJIbHBIX,
UPPAIMOHABHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,



coAepXalux crerneHd u Jjorapudmel. brnaromaps wu3ydeHHio anredpanyeckoro
MaTtepualia IPOUCXOIUT JaJIbHEHIlee pa3BUTHE AITOPUTMUUYECKOTO U aOCTPAKTHOTO
MBILIUICHUST 00ydarommxcs, (OpMHUPYIOTCSI HABBIKM JIEAYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMU (hOpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEpaBEHCTB. AjreOpa npeaynaraer 3p(eKTHBHbIE
WHCTPYMEHTBHI JUUIS PEIICHUS] IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISIIHO
JEMOHCTPUPYET CBOM BOBMOKHOCTH KakK sI3bIKa HAYKH.
ConepxarenbHO-MeToaAMYeCKasd JIMHUA « DyHKINU U TpadUKU» TECHO MEPEIIeTaeTCs
C JpYrUMHU JUHUSMHA Y4YEOHOro Kypca, IMOCKOJIIbKY B KAaKOM-TO CMbICIE 3adaéTt
MOCJIEI0BAaTENbHOCTh M3YyUYEHUsI Marepuana. V3ydeHune CTeneHHOW, MOoKa3aTreabHOM,
norapu(MUUECcKOil ¥ TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB U TpadUKOB,
UCIIOJIb30BaHUE (PYHKIMHI Il pelieHust 3ajad M3 JAPYyTrux Y4eOHBIX MPEIMETOB U
peaIbHOM KU3HHU TECHO CBSI3aHO KaK C MAaTEMaTHYE€CKUM aHAIM30M, TaK U C PEILIEHHEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM OobIlIOe BHUMaHUE yAenseTcs: (OopMUPOBAHUIO
YMEHUSl BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY pPa3IuYHbIMUA BEJIUYMHAMU,
UCCJIeIOBaTh TMOJy4YeHHble (yHKUIMHU, CTpPOUTh HX Tpaduku. Marepuan >Tol
COJIEPKATENbHON JIMHUM HalEJEeH Ha Pa3BUTHE YMEHUH M HAaBBIKOB, MO3BOJISIIOLIUX
BbIpaXkaTh 3aBUCUMOCTH MEX/Yy BEJIMYMHAMU B PA3IUYHON (POopMe: aHATUTHUECKOMH,
rpaguueckoi  u  cinoBecHOW. Ero  u3yueHue  cmocoOCTBYeT  pa3BUTHIO
AITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHWIO M KOHKPETU3allWH,
MCITIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast JuHUS «Havama  MaremMaTMueckoro aHajau3a»  IO3BOJISIET
CYLIECTBEHHO PACUIMPUTh KPYI KaK MaTe€MaTH4eCKHUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYMHBIX OOYYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXHOCTb CTPOHTH
rpaduKy CIOXKHBIX (DYHKIIHA, OIPEACTIATh UX HAUOOIBIINE U HAUMEHBIIINE 3HAYCHHUS,
BBIUUCIIATh IUIOMAAN (QUIryp U OObEMBI TeJ, HAXOAUTh CKOPOCTH MU YCKOPEHHUS
npoueccoB. JlaHHas copepXareiibHas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTHU
IIOCTPOCHUSI MareMaTHYECKUX MOJEJIEH pEaJIbHbIX CUTYallWi, IO3BOJSIET HAXOIWUTh
Haujyyllee peleHue B NPUKIAAHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHYECKUX,
3ajjayax. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO aHaJIN3a CII0COOCTBYET Pa3BUTHUIO
abCTpaKTHOTO, (HOPMAJILHO-TIOTMYECKOTO U KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO
YMEHUM pacrno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMAaTHMKH B HAayKe, TEXHHUKE H
uckyccre. O0yJaromuecs y3HatT O BbIJAIOLINXCS PE3YJIbTaTax, MOTYYEHHBIX B XO/€
pPa3BUTHS MAaTEeMaTUKK KaK HayKd, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOIMYeCKasl JMHUA «MHOXECTBa U JIOTHKa» BKIIOUaeT B cedd
AJIEMEHTBI TEOPUH MHOXKECTB U MaTEMaTHUECKOM JIOTUKHU. TeopeTUKO-MHOXKECTBEHHBIE
MPEICTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTreéMaTWKH M MpenararoT
HauOosee YHHUBEpCAIbHBIN S3bIK, OOBEIUHSIOLUINI BCE pa3leibl MaTeMaTUKH U €€
NPUWIOKEHUM, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKUE JUCLHUIUIMHBL W UX



MPWIOKEHUS B eauHOe 1eiioe. [103ToMy BaKHO JaTh BO3MOKHOCTH OOyUaromiemMycst
MOHMMAaTh TCOPETHUKO-MHOXKECTBCHHBIH  sI3bIK  COBPEMEHHOW MaTeMaTUKA M
UCIIOJIb30BaTh €r0 JUIS BBIPAXKCHHS CBOUX MBICICH. J[pyrMM BaKHBIM IMPU3HAKOM
MaTeMaTHKHU KaK HayKH CIICAYeT MPHU3HaTh CBOMCTBEHHYIO €l CTPOroCTh 000 CHOBAHHM
U CJICJIOBaHUE OINPENCIEHHBIM IPaBUIaM MOCTPOCHHS JTOKA3aTeIbCTB. 3HAKOMCTBO C
DIIEMEHTAMH MAaTEMaTHYeCKOW JIOTMKH CIIOCOOCTBYET pa3BHTHIO JIOTHYECKOTO
MBILUICHUST 00YYaroIIMXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIACHHS Ha OCHOBE
JIOTHYECKHUX MPaBuII, (GOPMUPYET HABBIKH KPUTHICCKOTO MBIITUICHUS.

B yueOHOM Kypce «AireOpa W Hayaja MaTeMaTHYECKOTO aHaJIM3a» IPHUCYTCTBYIOT
OCHOBBI MaTeMaTHYECKOTO MOJCIIMPOBAHUS, KOTOpPbIC NPU3BaHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJCIICH PeaIbHBIX CUTYAIIMi, UCCIICIOBAHUS
ATHX MOJEICH C TOMOIIBIO ammapara ajareOpbl W MaTeMaTHYEeCKOTO aHam3a,
WHTEPIIPETAIIMH TTOTYYCHHBIX Pe3yabTaToB. Takue 3adaHus BIUICTCHBI B KaXIbIH U3
pa3nenoB IMporpaMMbl, ITOCKOJBKY BeCh MarepHan y4eOHOro Kypca IIHpPOKO
UCIIONB3YETCS JUISL  PEIICHHS NPHUKIATHBIX 337ad. [IpW  pelieHud peabHbBIX
MPaKTUYSCKUX 3aJa4  oOydaromuecs pa3BUBAIOT HAOIIONATeIbHOCTh, YMCHHE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIIOJIB30BaTh aHAJIOTHIO, 00001IaTh
¥ KOHKPETH3UPOBATh Mpodemy. JlesTeIbHOCTh 10 (POPMHUPOBAHNIO HABBIKOB PEIICHUS
MPHUKJIAJIHBIX 3a/a4 OPraHHU3yeTCs B MPOIECCE M3YYCHHs BCEX TeM Y4eOHOro Kypca
«AnrebOpa 1 Hayaja MaTeMaTHICCKOTO aHAIN3ay.

Ha wusydenwe ydyeOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOTO aHaJHM3ay»
orBoautcs 272 4daca: B 10 kinacce — 136 yacoB (4 yaca B Henmento), B 11 kinacce — 136
4yacoB (4 Jaca B HEJEINIO).



COAEP/KAHUE OBYYEHMUSA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonaneubie uyncna. OOBIKHOBEHHBIE U JACCATUYHBIC JpoOU, MPOLEHTHI,
OeckoHeuHbIe mepuonuueckue Apoou. I[lpumenenwe apoOel W MPOIECHTOB IS
peLIeHus NPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUU U PEATIbHOM KU3HU.
JlelictBuTenpHbIE  uMcia.  PalnMoHampHBIE M UPPAUUOHAIBHBIE  YHUCIIA.
Apudmernueckue  omnepanud ¢ JCHCTBUTENBHBIMM  4YuciIaMd.  Moaynb
JNEUCTBUTEIBHOTO YKClia U ero cBoictBa. [Ipubnuk€HHBIE BBIUMCICHUS, MpaBUia
OKPYIVIEHHUS], TPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

CreneHb ¢ ueiaplM nokasareiaeM. buHoMm Hrprorona. HMcmonbp30BaHue NOOXOISIIEH
GbopMBI 3anmucH ACUCTBUTENBHBIX YHUCEN JUIS PEIICHHUS TMPAKTHYEeCKUX 3a7ad U
IIPEICTaBICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HaTYpPaJIbHOW CTETICHH U €T0 CBOMCTBRA.

CreneHp ¢ pallMOHAJIbHBIM MTOKA3aTeJIEM U €€ CBOMCTBA, CTENEHb C ACHCTBUTEIBHBIM
ITOKA3aTENEM.

Jlorapudm uncia. CpoiictBa norapudma. JlecaTnaHbie U HaTypadbHbIE JTOTapU(MBI.
CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC
Y APKTaHI'€HC YKMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxecTBa U TOXKIECTBEHHbIE NpPEeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YpaBHEHWSI.
PaBHOCUIIBHBIE ypaBHEHMsT U ypaBHEHUsA-CIEACTBUsS. HepaBeHCTBO, penieHue
HEPABEHCTBA.

OCHOBHBIE METOJBI PEIICHUS UEIbIX U JAPOOHO-PALMOHANBHBIX YpPaBHEHUH U
HEpPAaBEHCTB. MHOIOWIEHbl OT OAHOM NEepeMEeHHOW. JleseHue MHOrouieHa Ha
MHOTOuWIeH ¢ ocrarkoM. Teopema be3y. MHOrowieHsl ¢ 1HejibIMu KO3 (UIIMEHTaMH.
Teopema Buera.

[IpeoOpazoBaHus YUCIIOBBIX BBIPAXKEHUH, COJEpKAIINX CTETICHU U KOPHH.
Uppanuonaneuble ypaBHeHUs. OCHOBHBIE METOAbl PEIICHUS HPPALMOHAIBHBIX
YPaBHCHUU.

ITokazarensHble  ypaBHEHUA. (OCHOBHBIE METOABl PEIICHUS ITOKA3aTEJbHBIX
YPaBHECHUI.

[IpeoOpazoBaHue BRIPAXKEHUM, COAEPIKAIINX JTOTaApUPMBI.

Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE METOJBI PEHICHUS JOTapU(DMUUYECKUX
YPaBHECHUM.

OcHoBHBIE TpuroHOMeTprdeckre Ghopmynsl. [IpeodpazoBanre TPUTOHOMETPHUUECKUX
BbIpa)KCHUI. PellleHne TpUroHoMeTpuIeCKUX YpaBHECHUM.



Pemienne cucreMm JIMHEWHBIX ypaBHEHUW. MaTpuiia CUCTEMBI JINHEWHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUN CMBICII U CBOMCTBA, BBIUYMCIICHHUE
€ro 3HaYCHMs, NPUMEHEHHE OIPEACNIUTENs JUIsl PELIEHUs CHCTEMbl JIMHEHHBIX
ypaBHEHUI. PemieHne mNpuUKIagHbBIX 3aJad C IOMOIIBI CHUCTEMbBI JIMHEMHBIX
ypaBHeHuil. MccnegoBaHne TOCTPOCHHOM MOJEIM C MOMOIIBI0 MATpUIl H
OIPEICIIUTEIICH.

ITocTpoeHne MareMaTHYECKUX MOJEIIECH PEAIbHOW CUTYalUU C IIOMOILBIO YPABHEHUN
Y HEpaBeHCTB. [IpuMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX
3a/la4 U 3a/1a4 U3 pa3IMYHbIX 00JIacTel HAYKU U pEabHOM JKU3HHU.

DYyHKUUHN U TPaPUKHU

OyHKIUA, cnocodsbl 3ananusa Qynkuun. Bzaumuo obparasie Gynkimu. Kommnosuius
bysakuuit. ['paduk pyHkuuu. SnemeHTapHble peoOpa3zoBaHus rpa@UKoB QPyHKIIHIA.
OO6nacth ompeneneHuss W MHOXECTBO 3HaueHUM ¢yHkuuu. Hymm ¢yskumn.
[IpomexyTku 3HaKomocTossHCTBA. UETHble M HeuéTHble GyHKIMH. [lepuogmyeckue
¢yHkuuu. IIpoMexXyTKH MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkiuu. HanbomnpIiee 1 HauMeHbllee 3HaYeHUs (PyHKIIUUA Ha TPOMEKYTKE.
Jluneitnasi, kBajgpaTu4Hass ¢ JApPOOHO-TMHEWHas  (QyHKIUU. JIEeMEHTapHOE
HCCJIEJIOBAHNE U TIOCTPOCHUE UX IPa(PUKOB.

CrenenHast GyHKIMS C HATYpaJIbHBIM U 1I€JIbIM NTOKa3zareneM. E€ cBolicTBa u rpaduk.
CpoiictBa M rpaduK KOpHS n-0il cTeneHW Kak (PyHKIMH OOpaTHOM CTENEeHU C
HaTypaJIbHbIM MOKA3aTEIIEM.

[lokazarenbHass u Jorapupmuyeckas (yHKUMH, HX CBOMCTBA U rpaduKu.
Ucnonb3oBanue rpadukoB GyHKIUN IS peICHUS] YPaBHEHHIA.

Tpuronomerpuueckasi OKpY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUYECKUX (DyHKIUN
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCMMOCTH B peajbHBIX Mpolieccax U fABICHUAX. [paduku
pEANTBbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4€CKOI0 aHAJIN3a

ITocnenoBarenbHOCTH, CHOCOOBI 3aJlaHUsI  TOCJIEA0BAaTECIbHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKUMU. MOHOTOHHBIE U OTPAaHUYEHHBIE IOCIIEN0BATEIBHOCTH.
Wcropust BOBHHKHOBEHHSI MATEMATUUECKOTO aHAIN3a KaK aHalln3a O€CKOHEYHO MaJlbIX.
Apu¢dmernueckass u reoMeTpuyeckass mporpeccuu. beckoHedHo yObIBaromias
reomerpudeckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
nporpeccuu. JINHENHbIM U DKCIOHEHUMAIBHBIA pOCT. Yucno e. Popmysna CIOXKHBIX
IIPOLIEHTOB. VICI0Jp30BaHNE NPOrPECCUU JUISl PELLIEHUS] PEAIbHBIX 3a4a4 IPUKIIaIHOTO
XapakTepa.

HenpepsiBable (yHKIMH U WX cBoiicTBa. Toukm pa3pbiBa. ACHMIITOTHI I'pa(HKOB
¢bynkiui. CBoiicTBa (PyHKIMI HENpPEpBHIBHBIX HA OTpe3Ke. MeTon MHTEpBAJOB s



pelieHus HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIMM JJIsT pereHUs
3a1ad.

[lepBast m Bropas mnpou3BoaHble GyHKUMH. OnpeneneHue, TEOMETPUUYECKUN U
(bU3MYEeCKUN CMBICI MPOU3BOIHON. YpaBHEHHUE KacaTebHOU K rpaduKy GyHKIUH.
[Ipou3BonHble 3neMeHTapHBIX (yHKUMA. [IpousBogHas cyMMbl, NpPOU3BEACHMS,
YACTHOT'O U KOMITO3ULIUU (DYHKITHH.

MHokecTBa U JIOTHKA

MHOXeCTBO, Oonepanudyd HaJ MHOXKECTBAaMU M HMX CBoOicTBa. [[uarpammel Ditnepa—
Benna. [IpuMeHeHre TEOpETUKO-MHOKECTBEHHOTI'O anliapara Jjis OIMCaHus PEaIbHbIX
MPOLIECCOB U SIBICHUH, PU PELICHUN 3a]1ad U3 APYTUX Y4eOHBIX TPEIMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MAaTreMaTHYEeCKOT0 OOBEKTa, CIIEACTBUE,
J0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KJIACC

Yucia 1 BIYUCICHUSA

Harypanbabie u nensle yucna. [IpuMeHeHre TPU3HAKOB IEIUMOCTH LEIBIX YHUCED,
HaunOonpmuit o0mmii genurens (manee — HOJl) m mamMenbimee oOIiee KpaTHOE
(manee — HOK), ocrarkoB 1mo Moaymro, aaroputMa EBkiuga s perieHus 3a1ad B
LEJIBIX YUCIIax.

Kommuiekcuble umcna. Anrebpanyeckass U TpUTOHOMETpUueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Hciia. ApudmeTndeckue omnepanvu ¢ KOMIUICKCHBIMH YHCJIaMHU.
N300paskeHne KOMIUIEKCHBIX YHCENT Ha KOOPAWHATHOU tockocTH. dopmyna Myaspa.
KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO yucia. [I[puMeHeHue KOMILIEKCHBIX YUCEN
JUTSL pelieHust GU3NYECKUX U TEOMETPUUYECKUX 3aj1ad.

YpaBHeHUsI U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHHU W HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C MOMOIIBIO TPUTOHOMETPUUECKON
OKPY>KHOCTH. PenieHre TpuroHoOMeTpuYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS MTOKA3aTeNbHBIX U JOTapru(hMUYECKIX HEPABEHCTB.
OCHOBHBIE METO/IBI PELICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METONBl PEIICHHS CUCTEM M  COBOKYIMHOCTEH  palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JIOrapu(PMUUECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMM.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKUX 3a/1a4 U
3a7lad U3 PA3IUYHBIX oOOJacTed HAyKu M peaibHOW KU3HHW, UHTEpPIpeTarus
MOJTY4YEHHBIX PE3YJIBTATOB.

DYyHKIUHN U TPaPUKHU



I'paduk xommosunmu Qyuknmii. ['eomerpuueckue o0pas3pl ypaBHEHUN U HEPaBEHCTB
Ha KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKITUU, UX CBOWCTBA U TpauKy.

['padmyeckre MeTonbpl pellieHUs] ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTolbl
peneHns 3a1a4 ¢ MapaMeTpamu.

Hcnons3oBanue rpadukoB GyHKIMHA IS UCCIISA0BAHUS IIPOIIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE€ BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U PEaJIbHOM
KU3HHU.

Hauyana maremaTn4yeckoro aHajamsa

[IpumeneHne NPOU3BOAHOW K MCCIEAOBAHWIO (YHKIUA HAa MOHOTOHHOCTH U
sKCTpeMyMbl. HaxokjeHne HanOOoNbIIero 1 HaMMEHBIIETO 3HAYEHUN HeTpephIBHON
(YHKIMU Ha OTpE3KE.

IIprMmeHenne Mpon3BOIHON Ul HAaXOKACHMS HAWIYUIIETO PEUICHUS B NPUKIAIHBIX
3a/ia4ax, AJig ONpenesieHus: CKOPOCTH U YCKOPEHHUs MpoIlecca, 3aJaHHOT0 (hopMyIoit
WU TpauKoOM.

[lepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  mepBooOpa3HbiX.  IlepBooOpasHbie
anieMeHTapHbIX QyHkuuil. [IpaBuia HaxoXaeHUs NEPBOOOPA3HBIX.

WNuterpan. I'eomerpudeckuil CMBICH HHTErpana. BplunciaeHue onpeacinEéHHOro
uHTerpana no gopmyne Herorona-Jlenonuna.

[IpuMeHeHre uHTErpana JUisi HaXOKJIEHUs IUIOAAeH MIOoCKUX (Guryp m o0bEMOB
r€OMETPUYECKHUX TEJI.

[Ipumepsl  pemenudt  aud@epeHUManbHBIX  yYpaBHEHHMH.  Maremarudeckoe
MOJICIMPOBAHNE PEAIbHBIX MTPOLECCOB C MOMOUIbI0 AUPPepeHInaTbHBIX YPABHEHUN.
IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEGBHOI'O KYPCA «AJII'EBPA
1 HAYAJTIA MATEMATHUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOr0 BOCIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMKA OOYYAIOMIErocss KaK AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTUYECKUX
OCHOBaxX  (DYHKIIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SBJICHHWH, MPOIEIYp
rpaXKIaHCKOTO 0011IecTBa (BBIOOPHI, OITPOCHI U APYTOE), YMEHUE B3aUMOICHCTBOBATD C
COIMATbHBIMA MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMH U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

C(hOPMUPOBAHHOCTh POCCHUICKOM TPaKTAHCKOM HJICHTUYHOCTH, YBXKEHHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHICKONW MaTeMaTWKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUUCKUX MATEMaTUKOB U POCCHUMCKOM MareMaTU4YECKOW IIKOJIBI,
WCIIOJB30BAHUE ATUX JIOCTIXKCHMM B JPYrUX HaykKax, TEXHOJOTusIX, cdepax
HYKOHOMUKH;

3) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

OCO3HAaHWE [yXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, Cc(HOopMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWSA, STUYECKOTO TOBEJIEHHUS, CBS3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAyKU U JIESITEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TETHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJla4, PEIICHUN, PaCCYKICHUM, BOCIPUUMYUBOCTh K
MaTEeMaTHYeCKUM aCIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS

c(hOpMHPOBAHHOCT, yYMEHHUS NPHMEHAThH MaTeMaTHYeCKHWEe 3HAaHWUS B HMHTEpecax
3I0pOBOTO M Oe30omacHOro oOpa3a KHU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (37I0pOBOE THTaHHME, COAJaHCUPOBAHHBIM PEXUM 3aHATUA W OTAbIXA,
perynspHas (Gu3HYEeCcKas AaKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE TMIPH
3aHATHUSX CIIOPTUBHO-03/I0POBUTENBHOM IESITEIbHOCTHIO;

6) Tpya10BOT0 BOCTIMTAHMS

TOTOBHOCTh K TPYHdy, OCO3HAaHHWE IEHHOCTU TPYHOTIO0HUs, MHTEPEC K Pa3IMYHBIM
chepam mnpodeccuoHaNbHONW JEATeIbHOCTH, CBS3aHHBIM C MaTeMaTuKoOu u e
MPUWIOKCHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymied mpodeccuu u
peaIu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUECKUX 3aa4 MaTeMaTHYECKOM
HaIpaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:



Cc(OPMHUPOBAHHOCTD KOJOTHYECKOW KYJIBTYPhI, MMOHMMAHUE BIMSHUS COIHAIBHO-
HSKOHOMHUYECKHMX IPOIECCOB Ha COCTOSHHE IPUPOIHOM M COLHUAIBLHOM CpEbl,
OCO3HaHHE II00ATBLHOIO XapakTepa SKOJOTMUYSCKHUX MMPOoOIeM, OpHEHTAIMS Ha
NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW JIJIS PEIICHHS 3a/1ad B 00IaCTH OKPYKaIoIIeH
Cpenbl, IJIAHHPOBAHUE IMOCTYIKOB W OIECHKH HMX BO3MOMKHBIX ITOCICACTBUH IS
OKPYXAIOIEH CPEelIbl;

8) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH ¥ OOIIIECTBEHHOM NMPAKTUKHU, TOHMMaHUE MAaTEMaTHUECKON HAYKH KaK
cephl 4eI0BEUECKON IEATSILHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISl PA3BUTHS
[IUBUIIN3AIIMH, OBJIAJICHHE S3BIKOM MAaTEMAaTUKH M MaTeMaTHYECKOW KyJIBTYpOH Kak
CPEICTBOM  IIO3HAHHSA  MHpa, TOTOBHOCTh  OCYIIECTBIATH INPOEKTHYIO H
HCCIIEIOBATEbCKYIO AEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUS

Bba3oBble 1ornyeckue qecTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMATHYECKUX OOBEKTOB,
MOHSATUM, OTHOILIEHUM MEXIY MOHATUSAMHU, (HOPMYIUPOBATH ONpPENENCHUsI TOHITHM,
YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIAacCU(UKALIMU, OCHOBAHUSA JIIs1 0000IIEHUS
Y CPaBHEHUs, KpPUTEPUH MPOBOIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPA30BbIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeIbHbIE, IMHUYHbIC, YACTHBIC U O0IINE, YCIOBHbIE;

BBISIBJISITh MaT€MaTUYeCKHEe 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTHBOPEYHUS B
dakTax, MaHHBIX, HAONIONCHUSX U YTBEPXKICHUSAX, MpeIaraTb KpUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;

JIeJ1aTh BBIBO/BI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U WHYKTUBHBIX
YMO3AKJIFOUCHUM, YMO3AKJIIOYCHUH 110 aHAJIOTHM;

MPOBOJAUTH  CAMOCTOSITEIBHO  JOKa3aTelIbCTBA MAaTEMaTHYECKUX  yTBEPXKIECHUU
(npsiMBIE ¥ OT MPOTHUBHOIO), BBICTPAWBATh apryMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BBIOMPATh CMOCO0 pelIeHus yd4eOHOUM 3ajnaud (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh Hanbosee MOAXOAAIUN C YYETOM CaMOCTOSITENIbHO BbIJICTICHHBIX
KpUTEPUEB).

ba3oBble ncciieqoBare/ibCKkue 1eiicTBUA:

UCIIOJIB30BaTh  BOIIPOCBI  KaK  MCCIENOBATEIbCKUMM  HMHCTPYMEHT  IIO3HAHMS,
(dbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIIUE TPOTUBOPEUNE, TPOOIEMY, YCTaHABINBATh



MCKOMO€ H JlaHHOE, (OPMHUPOBATh THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HUIIUIO,
MHCHHE;

MPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MareMaTHuecKoro OOBEeKTa, SIBICHHUS, IIpoIecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKIy 00BEKTaMH, SIBIICHUSIMH, IPOIECCAMU,
CaMOCTOATENbHO  (opMynupoBaTh 00OOIIEHMST W BBIBOIBI IO  pe3yJbTraTaM
MIPOBEIEHHOTO HAOIONEHUS, NCCIIENOBAaHUSI, OIICHUBATh JIOCTOBEPHOCTD MOTYyYCHHBIX
PE3YIBTATOB, BEIBOIOB U 0000IICHMIA,

NPOTHO3MPOBATh  BO3MOKHOE  pa3BUTHE IMpollecca, a TakKe  BBIIBUTAThH
MIPEATOIOKEHHS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ ungopmanmeii:

BBISIBIISITH IE(PUITUTH MH(OOPMAIIMH, TaHHBIX, HEOOXOMUMBIX ISl OTBETA HA BOMIPOC H
TUTSI pEIICHUS 3a]1auu;

BbIOMpaTh WHGOPMAIMI0O W3 HWCTOYHWKOB pPA3IMYHBIX THIIOB, aHAJIU3HPOBATH,
CHUCTEMATH3UPOBATh M MHTEPIPETHPOBATh MH(POPMAITUIO PA3TMYHBIX BUIOB U (HOpM
MIPEICTABICHNUS,

CTPYKTypHpOBaTh HWH(MOpMAIMIO, TPEACTABIATh €€ B pa3MyHbIX (popMax,
WJUTIOCTPHUPOBATH TpaduyuecKH;

OIICHWBATh HAJEKHOCTh WHOOPMAIMHA I10 CAMOCTOSATEIBLHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBePCAJbHbIE YUeOHbIE TeHCTBHSA

OO0menue:

BOCIIPUHUMATH M (POPMYITHPOBATH CYXKIACHHS B COOTBETCTBUH C YCIOBHSIMH U IIEIISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIp@KaTh CBOIO TOYKY 3PCHHSI B YCTHBIX WU
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUs 3a7a4i, KOMMEHTUPOBATh
MOJTyYCHHBINA PE3YJIbTaT;

B X0J1¢ 00CY>KJICHHUsI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOI TeMbI, TPOOJIEMBI,
pelaeMoil  3ajayM, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK pEIICHHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXICHHSIMH JAPYTHMX YYaCTHHKOB JIHAJIOTa,
O0OHapy>KMBATh PA3IMYMUE U CXOJICTBO TIO3UITUH, B KOPPEKTHOU Popme popMyaupoBaTh
pa3HoIIacusi, CBOU BO3PAKEHUS;

MIPECTABIATH PE3YJIBTAThI PEIICHUS 3a/1a4H, YKCTICPUMEHTA, UCCIICOBAHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMar BBICTYIUICHHSI ¢ Y4E€TOM 3a/lad Npe3eHTAINH U
0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIe 1elicTBUS
Camoopranuszanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIIECHUS 3a7a4, BRIOUPATh CIIOCO0 PeIIeHus ¢ y4ETOM
MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yUETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPO/1b, SMOIIHOHAJIbHBIN MHTE/JIEKT:

BIIAJIETh HaBbIKAMM T03HABATEJIbHOW pe(rueKcuu Kak OCO3HAHUS COBEPIIAEMbIX
JEUCTBUNA W MBICIHUTEIBHBIX TPOIECCOB, MX pE3yJbTaToOB, BIAAETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTara PEIICHHUs MareMaTH4yeCcKon
3a/1a4u;

NPEBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPU PEIICHUH 3a/1a4i, BHOCUTH
KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JJAHHBIX, HAlJICHHBIX
OIINOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE peE3yJibTaTa €M U YCIOBHUSM, OOBSCHSTh NPUYMUHBI
JOCTUXKEHUSI WM HEAOCTUKEHUS PE3YJIBTATOB JAESATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHASA 1eITEJIBHOCTD:

MOHUMAaTh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIWBHUAYyadbHOU PabOThI
IpU pelIeHWH YYeOHBIX 3aj7ady, NPUHUMATH I1I€JIb COBMECTHOM JIESITEIBHOCTH,
MJIaHUPOBATh OPTraHU3AIMI0 COBMECTHOW paboOThl, pacHpeAessiTh BUIbI PadoT,
JIOTOBApUBATHCSI, OOCYXKJIaTh MPOIECC W pPe3yibTaT padoThl, 0000IIaTh MHEHHS
HECKOIbKUX JIOIEH;

y4acTBOBATh B TPYNIOBBIX Popmax padoThl (00CYKIeHUSI, 0OOMEH MHEHUM, «MO3TOBBIE
IITYPMBD» U UHBIE), BBITIOJHSTH CBOIO YaCTh paOOThl 1 KOOPJUHUPOBATH CBOU JIEHCTBUS
C IPYTMMHU YWICHAMH KOMaH/Ibl, OIICHHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUI TPOAYKT
M0 KpUTEpUsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJ/IBTATBI

K konny oOyuenus B 10 kiacce oOy4aromuiicss MOJYyYUT CIEAYIOIIUE MPEIMETHBIE
PE3YIBTATHI 10 OTJCIBHBIM TEMaM padouell MporpaMMbl yueOHOTO Kypca «Anredpa u
Hayajia MaTeMaTuueCKOro aHaIN3ay:

Yucaa v BbIYUCTEHUS:

CBOOOJAHO  ONEpUPOBATh MOHATUSIMHU:  palMOHAIBHOE  YHCIIO, OECKOHEeuHas
nepuoanyeckas  apoOb, TMPOLEHTHl, HWPPAUOHAIBFHOE  YHUCIO, MHOXXECTBa
palMOHANBHBIX U IEUCTBUTEIIbHBIX YUCEI, MOAYJb IEUCTBUTEIILHOTO YHCIIA;
OPUMEHSITh APOOM W TMPOLEHTHI Ui PEIICHUS MPUKIAAHBIX 3a7ad W3 Pa3iInuHbIX
OTpacier 3HaHUU U PEaIbHON KU3HU;

MPUMEHSATh MPUOTMKEHHBIEC BBIYMCIICHHS, TPaBUIa OKPYIVICHUS, IPUKUJIKY U OLICHKY
pe3yabTara BEIYUCIICHU;



CBOOOZHO OIEPUPOBATH MOHATHEM: CTENEHb C LIEJbIM ITOKa3aTeJeM, MCIOJIb30BATh
MOAXO/ASIIYI0 (POpMY 3amucH JIEWCTBUTENIBHBIX YUCEN I PEIICHUS MPAKTHYECKUX
3a/1a4 ¥ IPENCTABICHUS JaHHBIX;

cBOOOJIHO OIIEPUPOBATH OHATUEM: apUPMETUUECKHUI KOPEHb HAaTypaJbHOW CTEICHH;
CBOOOZHO ONEPHPOBATH MOHATUEM: CTENIEHb C PAlMOHATBHBIM [TOKA3aTEIEM;
CcBOOOJIHO ONEpPUPOBATh MOHATUSIMU: JIOTapU(PM UHKCIa, JECATUYHbIE U HATypaIbHbIC
norapuMsl;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH TOHATHUSMM: apPKCUHYC, APKKOCHMHYC M apKTAHI€HC YHUCIOBOIO
apryMeHra.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOZHO OINEpUPOBATH MOHATHSAMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSA-CIIEACTBUSL, PABHOCUJIbHBIC HEPABEHCTBA,
MPUMEHSATh Pa3JIMYHbIE METOJbl PELIECHUS PALMOHAJIBHBIX U APOOHO-pAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJl UHTEPBAJIOB [l PELICHUS HEPABEHCTB;

CBOOOZHO ONEPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOM IMEPEMEHHON, MHOTOUIEH C
HeJIbIMU KO3 PUIIMEeHTaMy, KOPHU MHOTOWJIEHA, IPUMEHATH JIeJIeHHEe MHOTOWIEHA Ha
MHOTOWJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s peuienus 3anad;
CBOOOZHO OMNEPUPOBaTh MOHATUSAMH: CUCTEMA JIMHEMHBIX YpPAaBHEHU, MaTpHulia,
OINPENENNTEINb MAaTPULIBI 2 X 2 ¥ €r0 TEOMETPUYECKUI CMBICII, HCII0JIb30BaTh CBOMCTBA
ONpPENENUTENA 2 X 2 JJIsl BBIYMCIICHUS €r0 3HAYCHUS, IPUMEHSTh ONPEACTUTENN IS
pelIeHNs] CUCTEMbl JIMHEMHBIX YpPAaBHEHUN, MOIEIUPOBATh PEAJbHBIE CHUTYallUH C
IIOMOIIIBIO CHUCTEMBI JIMHEWHBIX YPaBHEHHUM, MCCIEI0BATH IMOCTPOEHHBIE MOIEIU C
ITIOMOIIIBIO MATPUIL U ONIPEAECIUTENEN, HHTEPIPETUPOBATH ITOIYYECHHBIA PE3YNbTar;
MCIIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSMU AJIsl IPEOOpa30BaHus BBIPAXKEHUN;
BBINIOJIHATh MPEOOPa30BAHMSI UYHCIOBBIX BBIPAXKEHHUM, COAEpX AIIMX CTENEeHU C
palMOHAJIBHBIM I10KAa3aTesIeM;

UCIIOJIb30BaTh CBOMCTBa JOrapu@moB Juisi MpeoOpa3oBaHUs JIOTapU(DMHUUECKUX
BBIPAKCHU;

CcBOOOTHO  ONEpUPOBaTh IMOHATHSAMHU: HpPALMOHAIBHBIE, IOKAa3aTeJbHbIE U
jgorapu(pMUUYECKUE YPaBHEHHUS, HAXOIUTh UX PEUIEHUS C MOMOIIBIO PAaBHOCHJIBHBIX
IIEPEXO0/I0B WIH OCYLIECTBIISAS IIPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TpPUTOHOMETpPUYECKHE (QOpMynbl JUisl MpeoOpa3OBaAHMS
TPUTOHOMETPUYECKHUX BBIPAKCHUM;

CBOOOJTHO ONEpPUPOBaTh IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, INPUMEHATH
HEeoOxonuMble (OPMYIIBI /Ui PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
YPaBHEHUI;



MOJIEIUPOBATh pEalbHbIE CUTYal[MH Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA 110 YCJIOBHIO 33Jla4d, UCCIIEI0BATh MOCTPOECHHBIE MOJIETH C
MCIIOJIb30BaHUEM alllapara anareopsi.

DOyHKuMH U rpapuku:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (PYHKIIUS, COCOOBI 33/1aHUs (PYHKLINH, B3AUMHO
oOparable (pyHKUIMHU, KOMMO3UIUS GYHKUUNA, Tpaduk (QyHKIWHA, BBITOIHATD
AlIeMEHTapHbIE TPeoOpa3zoBaHus rpaduKoB QYHKIUN;

CBOOOZHO OIEPUPOBATH MOHATUAMU: OOJACTH ONPEIEICHHUSI U MHOXKECTBO 3HAUYCHUM
(GyHKUMH, HYIU QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZHO ONEPHUPOBATH MOHATUSIMU: YETHBIE U HEYETHBIE (DYHKIIMH, IEPUOJUYECKHE
(GYHKIMHM, TPOMEKYTKM MOHOTOHHOCTH (YHKIMHM, MAaKCUMyMbl M MHHHMYMBI
(GyHKIMH, HanOOoJbIIee U HAaUMEHbIIee 3HaYeHue (PYHKIMU Ha IIPOMEXKYTKE;
CcBOOOIHO OINEPHPOBATh MOHATUSAMU: CTeNEeHHas (QYHKIMS C HATypajJbHBIM U LEIBIM
nokaszaresieM, rpauK CTENIEHHOW (yHKLUMH C HaTypaJbHBIM U LEJIBIM IOKa3aTeseM,
rpa@uK KOpHS N-Oil CTENEeHM Kak (PyHKIMH OOpaTHOW CTENEHU C HaTypalbHbIM
HoKa3aTesieM;

OIepUpOBaTh MOHATUSAMU: JIMHEWHAsI, KBaJApaTU4HAsI U JPOOHO-IUHENHAs (QyHKIIUH,
BBITOJIHATH 3JIEMEHTApHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPaPHUKOB;

CBOOOZHO OIEpPUPOBATH MOHATUAMU: MOKa3aTelbHas U Jiorapudmuueckas QyHKINH,
MX CBOWCTBA U rpa)MKH, UCIOJIb30BATh UX T'Pa(UKH IJIs PEIICHHs YPAaBHEHU;
cBOOOIHO  OMEpUpOBaTb  MOHATUSAMMU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
OIpEENIeHNE TPUTOHOMETPUUECKUX (PYHKIINI YHCITIOBOTO apryMeHTa;

UCIOJIb30BaTh Irpaduku (PyHKIUH ISl KCCIIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN MU
pEelIeHUH 3aJlad U3 JPYruX Y4YeOHBIX MPEAMETOB M PEATbHOM JKU3HH, BBIPAXKATh
bopmynamMu 3aBUCUMOCTH MEXK1Y BEIIMYNHAMH;

Havana maremaTnuyeckoro anajiausa:

CBOOOAHO  OMNEpPUPOBaTh MOHATUSAMHU: apuUPMETHUYecKas U TreoMeTpudecKas
nporpeccus, 0OeCKOHEYHO yObIBarollas IeOMEeTpUYecKasi MpOrpeccusi, JIUHEWHbIN U
HKCMOHEHIMATIBHBIA POCT, (pOpMyNa CIOKHBIX MPOLEHTOB, UMETh IMPEICTABICHUE O
KOHCTaHTE;

MCIIOJIb30BaTh [IPOTPECCUH ISl PEILIEHUS PEAJIbHBIX 3aj]ay MPUKIIAJHOTO XapaKTepa;
CBOOOZHO OIEPUPOBATH MOHATHUSIMH: IOCJIEI0BATEIbHOCTh, CIOCOOBI 3aJaHus
MOCJIEJIOBATENIBHOCTEN, MOHOTOHHBIE U OTrPAaHUYEHHBIE IOCIENI0BaTEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apPOXK/ICHHS] MATEMaTHYECKOrO aHaIM3a Kak aHalin3a OECKOHEYHO
MaJblX;

CBOOOJTHO ONEPUPOBATh TIOHATUSAMHU: HENPEPBIBHbIE (QYHKLIHUH, TOYKH pa3pbiBa
rpaduka (yHKUIMH, aCUMITOTHI TpaduKa PyHKINY;

cBOOOJTHO OnepHUpoBaTh MOHITHEM: (DYHKIUS, HETIPEPbIBHASL HA OTPE3KE, MPUMEHSThH
CBOMCTBA HEMPEPBIBHBIX (PYHKIIMI ISl pellIeHUs 3a/1a4;



cBOOOTHO OMEpPUPOBaTh MOHATUSAMHU: TEpBasi U BTOpas MPOU3BOAHBIC (YHKIIHH,
KacarejabHas K rpaguky QyHKIUY;

BBIYUCIIATh IPOU3BOAHBIE CYMMBI, IIPOM3BEICHMS, YACTHOIO M KOMIIO3ULIMH JBYX
(GyHKLMI, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINH;

UCIIOJIB30BaTh F€OMETPUYECKUI U (PU3NYECKHUI CMBICT MPOU3BOJHOM IJISl PEIICHUS
3a1ay.

MHoxecTBa U JIOTHKA:

CBOOOZHO ONEPUPOBATH MOHATUSIMHU: MHOXECTBO, OIEpALMU HAaJl MHOXECTBAMU;
UCIIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIM —amnmapar Juisl OIMCaHUs peallbHbIX
MPOLIECCOB U SIBIICHUH, PU PELICHUN 3a]1ad U3 APYTUX YIeOHBIX IPEIMETOB;
cBOOOJIHO ONEpPHUPOBATh MOHATHAMU: OINpeEAeTeHHE, TEOpEMa, ypaBHEHUE-CIIEICTBHE,
CBOMCTBO MaTeMarnuyecKkoro oObEeKTa, JOKa3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEpPABEHCTBA.

K konny oOyuenus B 11 kjacce oOydarImuiics MOIYUYUT CIEIYIOUIME MPEIMETHBIE
pe3ysbTaThl [0 OTAEIBHBIM TeMaM pabouel mporpaMMbl y4eOHOTo Kypca «Anredpa u
HayaJia MaTeMaTU4eCKOTO aHAJIU3a»:

Yuciia ¥ BBIYMCICHHSA:

CBOOOZHO ONEpUpOBaTh MOHATUAMU: HATYpalbHOE M LEJI0E€ YHUCIO, MHOXKECTBa
HaTypAJIbHBIX W LEJNBIX YUCEJ, UCIIOIb30BATh NMPU3HAKU AECIUMOCTU LEJBIX YHCEN,
HOJl m HOK HarypanbpHBIX 4Mcel JUIsl PEUIeHMs 3a7ad, [PUMEHSATH aJrOpUTM
EBkimmpa;

cBOOOJIHO ONEpPHUPOBAaTh MOHATHEM OCTaTKa MO MOJIYJI0, 3alUChIBaTh HAaTypajbHbIC
YHuCia B Pa3JINYHbBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: KOMIIJIEKCHOE YHUCIIO U MHOKECTBO KOMIUIEKCHBIX
quCell, IPEACTABIATh KOMIUIEKCHBIE YHCIIa B aJIre0panyeckoi 1 TPUTOHOMETPUYECKON
dbopMe, BBINONHATH apU(PMETHUYECKHUE ONepalud C HUMH W H300paxarb Ha
KOOPAWHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPaBEHCTBA:

CcBOOOTHO  OMEepUpOBaTh MOHSATHSAMHU: HppallMOHANbHBIE, MOKa3aTelbHbIE U
Jgorapu(pMHUUECKrEe HEPABEHCTBA, HAXOAUTh X PEUIEHUsI C TIOMOLIbIO PAaBHOCUIIBHBIX
IIEPEXO/I0B;

OCYIIECTBIIATh OTOOP KOPHEH MPH peIIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;
CBOOOZHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoAaumble (OpMyNbl JJIsi PEHIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
HEPaBEHCTB;

CBOOOZHO ONEPUPOBaTh MOHATHSAMHU: CUCTEMAa W COBOKYNHOCTh YpaBHEHUU U
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBl U CHUCTEMBI-CIIEACTBUSA, HAXOIUTh DPEIICHUSA



CUCTEMBbl M COBOKYITHOCTEW pAallMOHAIBHBIX, HUPPALUOHAIIBHBIX, MOKA3aTENbHBIX U
JoTapu(PpMUUYECKUX YPaBHEHUN U HEPABEHCTB;

pemiath paruoHaIbHBIC, MPpPAlMOHATIBHBIC, IMOKA3aTeIbHBIC, JOTAPU(PMUUYCCKHE H
TPUTOHOMETPUYECKHUE YPABHEHHUS U HEPABEHCTBA, COJIEPKAIIUE MOTYIU U TapaMETPHI;
MPUMEHSAThH rpaduuecKrue METOBI JIJIs PELICHUsS] YPaBHEHU U HEPABEHCTB, a TaKXKe
3a/1a4 ¢ mapamMeTpaMu;

MOJICJIUPOBATh pealbHbIE CUTyallMd Ha S3BIKE alreOpbl, COCTABIATH BBIPAKEHHS,
ypaBHEHMSI, HEPABEHCTBA M HUX CHCTEMbl [0 YCIOBUIO 3a/laud, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENM C HCIOJb30BAaHUEM armapara aireOopbl, MHTEPIPETUPOBATH
ITOJIyYEHHBIN PE3YIIbTaT.

DOyHKuMH U rpapukn:

CTPOUTH TpadUKU KOMIO3UIIUU (PYHKIIUNA C TIOMOIIBIO DJIIEMEHTAPHOTO UCCIICIOBAHUS
Y CBOMCTB KOMITO3HITNH IBYX (PYHKIIHIA;

CTPOUTh TE€OMETpUYecKkhe oOpa3bl YpaBHEHUHW M HEPABEHCTB Ha KOOPAUHATHOU
MJIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATUSIMU: TPA(UKH TPUTOHOMETPUUECKUX (DYHKITHIA;
MPUMEHSATH (PYHKIIUU ISl MOJICTTUPOBAHUS U UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.
Hauyana maremaTnyeckoro aHajam3a:

HCIIOJB30BaTh MPOU3BOJIHYIO ISl HCCIENOoBaHUS (PYHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaXOIUTh HaUOOJIbIlIeEe U HAUMEHbIIIEe 3HaYeHUs (PYHKIIMN HEMPEPHIBHOM HA OTPE3KE;
MCIIOJIB30BaTh MPOU3BOIHYIO JJISI HAXOXKIECHUSI HAUJTYUIlIeTO PEIIeHUs B TPUKIIAIHbIX,
B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX, 3aJadax, ISl ONpPENEICHUsI CKOPOCTH U
YCKOpEHMUS Tporiecca, 3aAaHHoTo (opMyNoi win rpadukoM;

CBOOOJIHO OIEpPUPOBATh MOHATUSIMU: TEPBOOOpA3HAsA, OINPEACIEHHBIN HHTErpall,
HaxXOIUTh MEPBOOOpPA3HBIE DJIEMEHTAPHBIX (PYHKUMA M BBIYMCIATH HHTErpajig 1o
dhopmyne Herotona-JleiiOuuiia;

HAXOJIUTh IJIOMIAIU TUIOCKUX (PUTYP U 0OBbEMBI TEJ C MOMOIIBIO HHTETPAa;

HMMETh MIPEACTABICHNE O MaTEeMAaTUUYECKOM MOJICITMPOBAHUHN HA MPUMEPE COCTABIICHUSI
muddepeHuansHbIX ypaBHEHU;

pemarb NPUKIAIHBIE 3aJa4yd, B TOM YHCIE COLHAIBHO-DKOHOMHUYECKOIO U
(hU3MUYECKOTO Xapakrepa, CpeicTBAMU MaTeMaTUYECKOTO aHAIN3a.






