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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMAaTUYECKOr0 aHAJIN3a» ABIIAECTCSA OAHUM U3
HanboJsiee 3HAYUMBIX B IPOrpaMMe CPEJHEro O0IIero oopa3oBaHusl, MOCKOIbKY, C OJHOU
CTOPOHBI, OH 00EeCTeunBaeT UHCTPYMEHTAIbHYIO 0a3y ISl M3Y4YEHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JpYrod CTOpOHBI, (QOPMHUpPYET JOrHYecKoe U aOCTpPaKTHOE
MBILIUIEHHE OO0YyYaroUMXcs Ha YpPOBHE, HEOOXOAMMOM [UIsl OCBOEHHUS HH(POPMATHKH,
OOLIECTBO3HAHUSA, MCTOPHUM, CIOBECHOCTM M JPYIMX IUCUUIUIMH. B pamkax naHHOTO
yu4eOHOro Kypca OOydyarouiMecs OBJIQJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOMN
HAyKH, KOTopas (GOpMyIHpPYyeT CBOU JAOCTHKEHUS B MaTeMaTHUECKOH dopme.

VY4eOHblil Kypc anreOpsl U Hayajg MAaTeMaTHYECKOrO0 aHajlu3a 3aKJIa/JbIBAET OCHOBY
JUIS YCIIEUTHOTO OBJIQJICHUS 3aKOHAMU (PU3UKU, XUMUHU, OMOJIOTHUH, TOHUMAaHUsI OCHOBHBIX
TEHJACHLUN Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHOM KU3HH, [TO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOIb30BATh HMX
JUIs JasibHEHIero o0pa3oBaHus U B MOBCEIHEBHOM >XU3HU. B TO ke Bpems OBiajicHUE
a0CTpaKTHbIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSMHU ainreOpsl ¥ MaTeMaTHUYECKOIro
aHaJli3a pa3BUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD,
JOKa3blBaTh YTBEPXKACHHS C TIIOMOLIbI0 HWHAYKUMHA U PacCy’kKaaTb JACITYKTHBHO,
MCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AIMI0, a0CTparnpoBaHUe U aHAJIOTUI0, popMuUpyer
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone usyuenus yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHUYECKOIO aHAIU3a»
oOyJaronuecs: moJay4yaroT HOBBIA OMNBIT PELICHUS MPUKIAIHBIX 33134, CAMOCTOSITEILHOTO
INOCTPOEHUSI ~ MAaTEMAaTUYECKUX MOJENEH  peajbHbIX CUTyallWid, HWHTEpPIpETalun
MOJIyYEHHBIX PEIICHU, 3HAKOMSTCS C MPUMEpPaMU MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE M UCKYCCTBE, C BBIIAIOMIMMUCS MATEMATHUYECKUMHU OTKPBITUSIMU U HX
aBTOpaMH.

VY4eOHbIi Kypc 00s1afjaeT 3HAUUTEIbHBIM BOCIIUTATEIBHBIM OTEHIUATIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 yueOHbI MaTepual, CiocOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO
MUpPOBO33pEHHUs, TaKk M uepe3 cnenupuky ydeOHOM JeATeTbHOCTH, TpeOyrolen
IPOJOJDKUTEIPHON KOHUEHTPALMK BHUMAHMS, CaMOCTOATEIbHOCTH, aKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a MOJy4YEHHBIN pPe3yJIbTar.

B ocHoBe Mmeromuku oOyueHusi airebpe M HadajlaM MaTeMaTHYeCKOTO aHajn3a
JIEKUT NEATeIbHOCTHBIA MPUHIUIT O0yYESHHUS.

B crpykType yuebHOro kypca «Airedpa M Havajlla MaTEMaTHYECKOTO AaHAIIA3a»
BBIJICJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOINYECKHUE JIMHUM: «Hucna U BBIYUCICHUS,
«Dynkmun u tpadukm», «YpaBHEHUS M HEpaBeHCTBa», «Hadama MareMaTuyeckoro
aHanu3a», « MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOINYECKHUE JIMHUN
U3y4aloTCs Ha MNPOTSHKEHUM JIBYX JIeT OOydeHHs Ha YPOBHE CpEJHEro oOIIero
0o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSSA JIPYr Apyra U MOCTENEHHO HACHIIAICh HOBBIMU
TeEMaMH U pasjenamu. J(aHHbIA y4deOHBIM KypcC SIBJISETCS MHTETPATUBHBIM, MOCKOJBKY



o0benuHAET B ce0e ColeplKaHWe HECKOIbKUX MAaTeMaTUYEeCKUX IUCIUIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MATEMATUYECKUN aHAIN3, TEOPUs MHOXKECTB, MaTeMaTHUECKast
noruka u apyrue. [lo Mepe Toro kak oOywaromigecs: OBIaJeBalOT BcE Oosee MUPOKUM
MaTeMaTUYECKUM  ammapaToM, y  HHMX  [OCIEJOBAaTE€IbHO  (QopMHUpYETCS U
COBEpULICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb PEAJbHOM CHUTyaluH,
NPUMEHATh 3HAHWS, TMOJYyYEHHBIE MPU H3YyYEHUH YYEOHOTO Kypca, MO peuieHUs
CaMOCTOSITENIbHO  CHOPMYJIIMPOBAHHOM  MaTeMaTHYeCKOM  3ajadd, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYECKass JHMHUA «Yucna W BBIYMCICHUS  3aBEPILIACT
(opMuUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAEUCTBUTEIBHBIX YUCEIN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOTO 00Iiero oopaszoBanusi. Ha ypoBHe cpemHero oOuiero oopa3oBaHust
ocoboe BHUMaHHE yJemnseTcs (HOPMUPOBAHMIO HABHIKOB PAIlMOHATBHBIX BBIYHCICHUI,
BKJIFOYAIOLINX B C€Os MCIOJIb30BAHUE PA3JIMYHBIX (OPM 3alHMCH YHUCIIa, YMEHUE JeaTh
OPUKHUJIKY, BBIIOJHATH MPUOIMKEHHBIE BBIYMCIICHUS, OLIEHUBATh YMCJIOBBIC BBIPAKCHUS,
paboTath C¢ MaTeMaTUYECKHMMH KOHCTAaHTAMH. 3HAKOMbIE OOYYarOIIMMCSI MHOKECTBa
HATypalbHBIX, IENbIX, PAIMOHAIBHBIX ¥ JCHCTBUTEIBHBIX YHCEN JOTOJIHIIOTCS
MHO>KECTBOM KOMILJIEKCHBIX 4YHCEN. B KaXIOM M3 3TUX MHOKECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My cllelU(UUECKUE 3a7]aul U ONIEpaLUU: JEJIC€HNE HALENO0, ONIEPUPOBAHUE
OCTaTKaMM Ha MHOXECTBE LEJbIX 4YHCEN, OCOOble CBOMCTBA palMOHAIBHBIX M
UPPALMOHAIBHBIX 4YHUCEN, apu(PMETHUYECKUE ONEpalMH, a TAKXKE HU3BJICUYEHUE KOPHS
HAaTypaJlbHOM  CTENEHM  HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  bmaromaps
[OCJIEIOBATEIbHOMY PACIIMPEHUIO Kpyra MHCIOJNb3yeMbIX YHCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX TPUMEHEHHUs [UIsl pEIIEHUs pa3IuyuHbIX 3a7ad  (QopMHUpyeTcs
IpEICTaBICHUE O €IMHCTBE MAaTEeMAaTUKH KaK HayKd M €€ poJii B MOCTPOCHUM MOJEJeH
peasbHOr0 MUPA, IUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETHU3aIIUSl.

JIunus «YpaBHEHMS] U HEPABEHCTBA» PEANTM3yeTCs] Ha MPOTSHKEHUH BCEro 00ydeHUs
Ha ypOBHE cpeAHero oOumiero oopa3oBaHusi, MOCKOJIbKY B KaxaoM pazaene [Iporpammel
OPEeIyCMOTPEHO pEIlIEHHWE COOTBETCTBYIOIIMX 3adad. B pesynbrare oOyuarouuecs
OBJIAJICBAIOT PA3JMYHBIMH METOJAMH pEIICHUS pPalMOHANBHBIX, HWPPalMOHAIBHBIX,
MOKa3aTeNbHBIX, JTOTaPUPMUUECKHX W TPUTOHOMETPHUUECKUX ypaBHEHUN, HEPABEHCTB U
CUCTEM, a TakXe 3aJay, coJepKamux napameTpbl. [lonmydeHHbIE YMEHHSI HIMPOKO
HCIOJIB3YIOTCS MIPHU MCCIEN0BaHUU (YHKIUI C MOMOILIBIO MPOU3BOAHOM, MPU PEUICHUU
NPUKIAIHBIX 3aa4 U 3a/Ja4 Ha HaXOXKJICHUE HauOOJBIIUX W HAaWMEHBIIMX 3HAYCHHM
¢bynkuuu. JlanHasi conep)KaTelibHasl JIMHUSA BKJIIOYAeT B ceOsl Takxke (OopMHUpPOBaAHUE
YMEHHIA BBIMONHATH pacu€Tel 1o Qopmynam, mnpeoOpa3oBaHUS PalMOHATBHBIX,
UPPALMOHATIBHBIX W  TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TakKe BBIPAKCHUI,
COJIepKalINX CTENEHU U JIorapuMbl. briaronaps nzydenuro airedpandeckoro MaTepuasia
MPOUCXOIAUT JaJbHENIee pa3BUTHE ANTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS
oOyyarouxcsi, (GOPMUPYIOTCS HABbIKA JEAYKTHUBHBIX pacCykKJIeHUH, padoThl ¢



CUMBOJIBHBIMH (hOpMamu, MPECTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHIIC
PaBEHCTB W HEpaBEHCTB. AnreOpa npeaiaraet 3QPEKTUBHBIC HHCTPYMEHTHI JJISI PEIICHUS
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3a7ay, HAVISAHO JAEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKH.

ConepxarenpHo-MeToquuecKkas TuHus «DyHKIMU U rpaduKm» TECHO MeperieTaeTcs
C JpYyTMMH JHHHSIMH Y4eOHOTO Kypca, IIOCKOJIbKY B KaKOM-TO CMBICIE 3aaaéT
MOCJIEIOBATENbHOCTh HM3YYEHHS Marepuana. l3ydeHwe CTeneHHOM, NO0Ka3aTelbHOM,
norapu(MUUECKOd U TPUTOHOMETpUYECKUX (GYHKUMHA, WX CBOMCTB M TrpaduKoOB,
UCIOJIb30BaHUE (YHKUMHA 71 pelieHusl 3a7ad M3 APYruX Yy4eOHbIX MPEeIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KAK C MAaTEMAaTHUYECKUM aHaJM30M, TaK M C PEHICHUEM
ypaBHEHUI U HepaBeHCTB. IIpu »Tom Oomblloe BHUMaHUE yAeusieTcs (POpMHUPOBAHUIO
YMEHHSI BBIpaXaTh (QOopMyJlaMH 3aBUCHUMOCTH MEXAY pa3JIMYHbBIMUA BEJIUYHMHAMM,
UCCJIeIOBAaTh TMOJIydeHHbIE (YHKIHMH, CTpPOUTh UX rpaduku. Matepuan 5>ToH
COIEPKATEJIbHON JIMHUM HAlleJIeH Ha pPa3BUTUE YMEHUM W HABBIKOB, ITO3BOJISIOIINX
BbIpaXXaTh 3aBUCUMOCTU MEXJYy BEJIMYMHAMHU B pPa3IUUyHOM (QopMme: aHAIUTHUYECKOH,
rpadguueckoil U ciaoBecHo. Ero m3ydyeHue crnocoOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIUIEHUS, CIIOCOOHOCTH K 00O0OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas auHusA «Havama MaTeMaTM4ecKOro  aHaiau3a»  MO3BOJISIET
CYIIECTBEHHO pAaCUIMPUTh KpPyr KakKk MaTEeMaTHYeCKUX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYMHBIX OOYYaloIUMCS, TaK KaK y HUX IOSBIISIETCS BO3MOXKHOCTb CTPOUTH rpadUuKu
CJIOKHBIX (PYHKIIHMM, OMPENeNSTh UX HAUOOJbIINE U HAUMEHBIINE 3HAUYCHUS, BBIUUCIATH
wiomaan Guryp u o0bEMbI TeN, HAXOJUTh CKOPOCTU M YCKOpEHHUs IpoiieccoB. JlaHHas
colep KaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHHUS MATEMATHYECKUX
MOJIEJIEH peaIbHBIX CUTYAIMH, MI03BOJIAET HAXOAUTh HAWJIyyllee PEUICHUE B TPUKIAIHBIX,
B TOM UHCJE COLMAJIbHO-3KOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYECKOr0 aHajdu3a CIOCOOCTBYeT Pa3BUTHIO aOCTpakTHOro, (QopmalibHO-
JIOTUYECKOTO W KpPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
IPOSIBJICHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HatoT
O BBIJAIOIIMXCS pe3yJIbTaTaX, MOJYyYeHHBIX B XOJIe PA3BUTHS MaTEMaTUKU KaK HAyKH, U 00
WX aBTOpaXx.

ConepxaTenpHO-MeTOANYECKasT JTUHUS «MHOXECTBa M JIOTMKa» BKJIOYAET B ce0s
3JIEMEHTBl TEOPUM MHOXKECTB U MATEMATHYECKOM JIOTUKHU. TeOpEeTUKO-MHOKECTBEHHBIE
MPEJICTABJICHUSI NPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMAaTHUKA W MPEIJIararoT
HauOoJiee YHUBEPCAIBbHBIA S3bIK, OOBEAMHSIONIMN BCE pa3/elibl MaTeMaTUKH M €€
MPUIIOKEHHM, OHU CBS3BIBAIOT PA3HbIE MATEMATUYECKUE JUCHMIUIMHBI U UX MPUJIOKEHUS B
equHoe T1ienoe. [losToMy BaKHO JaTh BO3MOXKHOCTH OOydYaromieMycsi TOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMATUKH W HWCIOJIb30BaTh €ro JJs
BBIPaKEHUS CBOMX MbICIEH. [[pyruM Ba)KHBIM MIPU3HAKOM MATEMAaTUKHU KaK HAYKH CIIETyEeT
pU3HATh CBOWMCTBEHHYIO €M CTpPOroCTh OOOCHOBAaHWUN M CJIEIOBAHUE OMPEACIEHHBIM



MpaBWJIaM TTOCTPOCHHS JOKa3aTeJIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTeMaTHUSCKOH
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUS 00yYarOIInUXCs, MO3BOJISIET UM
CTPOUTh CBOHM PACCYXJICHHS Ha OCHOBE JIOTHYECKHX IMpaBWI, (POPMHUPYET HABBIKH
KPUTHYECKOI'O MBIIIICHUS.

B yueOHOM Kypce «Alredpa M Hayala MaTeMaTHYSCKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMAaTHYECKOTO MOJICIIHPOBAHMS, KOTOPbIE NPH3BaHBI CIIOCOOCTBOBATH
(OpMHUPOBAHNIO HABBIKOB ITOCTPOCHHS MOJICIICH PealTbHbIX CUTYAIUi, UCCIICOBAHUS dTHX
MOJIEJIeH ¢ MOMOIIBIO amrapara aareOpbl ¥ MaTEMaTHYECKOIO aHajau3a, WHTEPIpPETAIHH
HOJIyYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIbIi U3 Pa3/IeiIioOB IIPOrPaMMEI,
IOCKOJIbKY BeCh MaTepHall y4eOHOro Kypca IIHPOKO HCIOJB3YETCS JUIS PEIICHHS
NPHUKIAIHBIX 3aj1ad. [Ipy pelIeHud peajbHBIX MPAKTHYCCKHX 33ad  O00ydarouruecs
pa3BHUBAIOT HAOJIIOJIATEIIBHOCTh, YMCHHE HAXOJHUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCs,
UCII0JIB30BaTh AHAJIOTHIO, 0000MaTh U KOHKPETU3UPOBATh MpooOsieMy. JeITeIbHOCTh 10
(OpPMHPOBAHHIO HABBIKOB PEIICHUS NPHKIAJHBIX 3aJlad OPraHu3yeTcs B IIPOIECcCce
M3YYCHHS BCEX TEM y4eOHOro Kypca «Ajredpa u Hadajga MaTeMaTHICCKOTO aHAIM3ay.

Ha wm3ydenme ydyeOHOTO Kypca «AjireOpa M Hadajga MaTeMaTHYCCKOTO aHaJIM3a»
orBomutcs 272 gaca: B 10 kmacce — 136 gacoB (4 waca B Hememo), B 11 kmacce — 136
4acoB (4 4yaca B HEJIETI0).

COAEPXAHUE OBYUEHUA
10 KITACC

Yucya 1 BbIYUCIEHUSA

Parmmonanpabie  uymcna. OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH, IIPOIICHTHI,
OeckoHeuHble Tepuoanueckue apodu. [TpuMenenue apoOed M MPOLEHTOB JJIsl PEIICHUS
MIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleCTBUTEIbHBIC quca. PanyonanbsHbIe U AppallMOHAJILHBIE qucIa.
Apudmernyeckue omnepanudu ¢ ACHCTBUTEIBHBIMH YHUCIaMUA. Moaynb JAEHCTBUTEIHHOTO
yucia u ero cpoiicTBa. [IpubamkEHHbIC BRIYUCICHUS, MTPAaBUIa OKPYTJICHUS, IPUKUIKA U
OLICHKA Pe3yJIbTaTa BHIYUCIICHUM.

Crenenb ¢ 1eiabIM mokazareneM. bunom HprotoHa. Mcnosbp3oBaHue MOAXOAAIIEH
dbopMBbI  3amUCH  JACHCTBUTENBHBIX YHCEN JUJI PEIICHUS TNPAKTHYSCKUX 3a7ad M
NPEACTABICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenb ¢ pallMOHAIIBHBIM MOKA3aTeNIEM U €€ CBOMCTBA, CTENEHb C ICHCTBUTEIbHBIM
ToKa3aTeJieM.

Jlorapudm uucna. CoiicTBa sorapudma. /lecatnunbie U HaTypabHbIE JIOTapU(PMBIL.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTAHT€HC YMCIIOBOTO ApTyYMEHTA.



YpaBHeHHs U HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE MPEOOpa30BaHUs. YPAaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCUNIBHBIE  ypaBHEHMsS W ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pemieHune
HEPaBEHCTBA.

OcCHOBHBIE METOJbI PEIICHUS LEIbIX M JPOOHO-pallMOHAIBHBIX YPAaBHEHUU U
HEpPABEHCTB. MHOIOWIECHBI OT OJJHOM IIEPEMEHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH C
octatkoM. Teopema be3y. MHorounens! ¢ uensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUM, COIEPKAIIUX CTEIIEHU U KOPHHU.

HppaunonaneHeie ypaBHeHHs. OCHOBHBIE METOJIbl PEIICHUS HPPalUOHAIbHBIX
YPaBHCHUU.

[loka3arenbHble  ypaBHEHHMS. (OCHOBHBIE METOJbl PELICHHUS IOKAa3aTEIbHBIX
YpPaBHECHUM.

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALUX JOTapUPMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKHX
YpPaBHEHUM.

OcHoBHBIE TpUroHOMETpUYecKkue popmybl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpQXEHN. Perenne TpuroHOMETpUIECKUX YPAaBHEHUN.

Pemenue cucreM JIMHENHBIX YpaBHEHUN. MaTpuiia CUCTEMBI JINHENHBIX YPAaBHEHUN.
Onpenenurens MaTpULbl 2X2, €ro FeOMETPUYECKANA CMBICII U CBOMCTBA, BBIYHUCIICHUE €TI0
3HAYECHUS, NMPUMEHEHUE ONPENCIIUTENS Uil PELICHUsS CUCTEMBI JIMHEHMHBIX YpPaBHEHUMU.
Pemenne npukiiaaHbixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHeHU. MccnenoBanue
IIOCTPOEHHOW MOJENH C IMTIOMOILIBK MATPULL U OITPEACIIUTENIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIBHON CUTYaLMU C IIOMOILBI0 YPABHEHUN
U HepaBeHCTB. IIpuMeHeHHE ypaBHEHMH M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00JIacTell HAYKU U PeaIbHON HKU3HHU.

DOyHKUMU ¥ TpaduKH

OyHKIMs, cnocoOb! 3ananus GyHkuu. Bzaumuo obparueie Gynkimu. Kommosurms
dbynkuui. ['padux byHkmu. dneMenTapHbie npeodpazoBanus rpaduKkoB QPyHKITUH.

O6nacte omnpeneneHuss M MHOXECTBO 3HaueHUM QyHkouu. Hymm  QyHxuum.
[IpomexxyTku 3HaKomocTossHCTBa. YUETHble W Heu€THble QyHKuuMH. I[lepuoandeckue
dbyukiuu. [IpomexyTku MOHOTOHHOCTH (DYHKIIMA. MakCUMyMbl I MUHUMYMBbI ()YHKITUH.
Haubonbiee n HauMeHblee 3Ha4eHNs (PyHKIUN Ha IPOMEKYTKE.

Jluneitnasi, KBagpaTU4Has ©  JPOOHO-JIMHEWHAs  (PYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHNE U TOCTPOEHUE UX IPAPUKOB.

CrenenHas GpyHKIMS C HATypaJIbHBIM U IIEJIbIM MoKa3zaTeneM. E€ cBolicTBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-OM CTEMeHW Kak (yHKIMHM OOpaTHOM CTENmeHu ¢
HATYpPAJIbHBIM ITOKA3aTEJIEM.

[TokazatenpHass w Jjorapupmudeckas (QYHKIIMHA, UX CBOWCTBA U TpaduKU.
Hcnonb3oBanue rpadgukoB GyHKIMM 1715 pellIeHrs ypaBHEHUH.



TpuronomeTrpudeckasi OKpy>KHOCTb, OMPEICICHUE TPUTOHOMETPUUECKUX (YHKIUH
YUCJIOBOTO apryMEHTAa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX Mpoleccax u sBieHusax. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayana mareMaTH4ecKOro aHaIU3a

ITocnemoBaTeIbHOCTH,  CHOCOOBI  3aJaHusg  IIOCJIEAOBAaTeIbHOCTEH.  MeTton
MaTeMaTUYECKOW HWHAYKIMM. MOHOTOHHBIE W OIPAHUYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOTO aHaIN3a KaK aHajan3a 0ECKOHEYHO MaJIbIX.

ApudpmeTrnueckas U TreoMeTpuYecKas Iporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIE€OMETPUYECKON
nporpeccuy. JIMHEMHBIM M JKCIIOHEHIMANbHBIM pocT. Yucmo e. dopmyna CIOKHBIX
MIPOLEHTOB. VCronp30BaHME MPOrpeccur sl PEIICHUs] PEajbHBIX 3a7ad IMPUKIAJTHOTO
Xapakrepa.

HenpepriBable (pyHKIMH M UX cBoWcTBa. TOUkM pa3pbiBa. ACUMHOTOTHI rpauKoB
¢ynkuuid. CBoiicTBa (YHKIMI HENpEpbIBHBIX Ha OTpe3ke. MeToj HHTEpBajoB IS
penieHuss HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEpPBIBHBIX (DYHKIUN UIsl pelueHus
3aaad4.

[lepBas m BTOpas mpousBoAHble (yHKUMU. OnpeneneHue, TE€OMETPUUYECKUHA U
(u3nyecKuil CMbICI IPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoanbie 3nMeMeHTapHbIX (yHKIUA. IIpon3BoaHAsE CyMMBbl, NPOU3BEIECHUA,
YaCTHOTO ¥ KOMIO3UIUU (QYyHKLIUH.

MHoKecTBa M JIOrMKa

MHOXeCTBO, ONEpali HaJl MHOXXECTBAMHM U MX CBOWCTBa. J(marpammbl Diinepa—
Benna. [IpumeHeHne TEOpETHKO-MHOKECTBEHHOI'O arapara Juld ONMCAHUs PEaIbHBIX
MIPOLIECCOB U ABJICHUM, TPU PELIEHUH 3a]1a4 U3 APYTHX yYeOHbIX MPEAMETOB.

OmnpeneneHue, TeopeMa, CBOMCTBO MAaTeMaTHMYECKOrO OOBEKTa, CIEJCTBUE,
NI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPAaBHEHHS.

11 KUIIACC

Yuciaa v BIYUCICHUSA

Harypanbubie un nensie uncna. [IpumMmeHeHrne npu3HAKOB EIMMOCTH LEJbIX YHCEN,
HauOosbIMi o0mumit nenurensd (nanee — HOJl) u HaumeHbiiee oOiiee kpaTHoOE (Janee —
HOK), octaTkoB no Mmoyinto, anroputMa EBkiua ajist peiieHust 3aj1ad B LEJIbIX YHCIIAX.

Kowmmiekcapie uucna. AnreOpanueckass W TpUTOHOMETpuueckas (OpMBI 3amuch
KOMILUIEKCHOTO 4ucia. Apu]MmeTHdeckue omepandd ¢ KOMIUIEKCHBIMUA — YHCJIAMH.
N3o0pakeHre KOMITIEKCHBIX YHCeN Ha KOOpAMHATHOM Tmuiockoctu. @opmyna Myaspa.
Kopnau n-oit creneHn u3 KOMIUIEKCHOTO uucia. IIpuMeHeHre KOMIJIEKCHBIX 4YuceN s
pereHus: GU3NIECKUX U TEOMETPUUYECKUX 3a71ad.

YpaBHeHHs U HEPABEHCTBA



Cucrema U COBOKYIHOCTb YPaBHEHHUU W HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIECTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPHUUECKHUX YPABHEHHUM C MOMOIIBI0 TPUTOHOMETPHUUECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKMX HEPaBEHCTB.

OCHOBHBIE METObI PELLIEHUS TIOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI pPEIIEHUS CHUCTEM H COBOKYIHOCTEH pPallMOHAJIBHBIX,
UppaMOHATIbHBIX, I0KA3AaTEIbHBIX U JOrapu(PMUUECKUX YPABHEHH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

IIpuMeHeHne ypaBHEHNI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4
Y 33/1a4 U3 Pa3auvHbIX 00JIacTEel HayKHU U PEAIbHOM JKU3HU, HHTEPIPETAlUs MOJy4YEHHbIX
pPEe3yJIbTaTOB.

DOyHKUUM U TpapuKu

I'paduk xomnosunuu ¢pyHkuui. ['eomerpuueckrue o0pas3sl ypaBHEHUI U HEPABEHCTB
Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpruyeckue (PyHKIIUU, UX CBOMCTBA U IPAPUKH.

I'padpriueckne mMeTonbl pelleHUs ypaBHEHUN W HEpaBEHCTB. I'paduyeckue MeTOAbI
peleHns 3a1ay ¢ mapameTpaMu.

Hcnonp3oBanue rpadpukoB QyHKUIUHN AJIs1 UCCIIEOBAHMSI IPOLIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PELICHUM 3aJad U3 JAPYTHX YUYEOHBIX MPEAMETOB U PEalbHOU
KU3HU.

Havana mareMaTH4ecKOro aHaIu3a

[IpumeHneHrne MNPOU3BOJHOM K UCCIEAOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U
skcTpeMyMbl. Haxoknenne HauOONbIIETr0 M HAUMEHBIIETO 3HAYCHWM HENpephIBHOU
(yHKLIHUU Ha OTPE3KE.

[IprmeHenne MPOU3BOIHOM ISl HAXOXKICHUSI HAWUTYUYIIErO PEUIEHUs B MPUKIAIHBIX
3aja4yax, JJs ONpeseIeHHs] CKOPOCTH U YCKOPEHHMs mpoliecca, 3aJaHHOro GopMyJIoi 1iu
rpadgukom.

IlepBooOpa3Hasi, = OCHOBHOE  CBOMCTBO  TmepBooOpasHbix.  I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurerpan. I'eomeTpudyeckuid CMbICH HHTErpana. BblunciieHUE OIpPeaesEHHOTO
uHTerpana no gpopmyne Herotona-Jleitoauna.

[Ipumenenue uHTErpana s HaAXOXKACHUS IJIOMAAEH IIIOCKUX (QUryp u oOobEMOB
r€OMETPUYECKUX TEIL.

[Ipumepst  pemienuidt  auddepeHunanbHbIX — ypaBHeHH.  MareMmarnuyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINaTbHBIX YPaBHEHHIA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUNA YUEBHOI'O KYPCA «AJIT'EBPA U
HAUAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TO3UIMU OOYYaIOMIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHICKOrO OOIIECTBa, MPEACTABICHHE O MaTEeMaTHYECKHX
OCHOBaxX (hYYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUU, TPOILEAYP TPaKIAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHUE B3aMMOJIEUCTBOBATH C COLIMAJIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUAMHA U Ha3HAUCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOM TPaXKIAHCKOW HACHTUYHOCTH, VYBAKECHHUS K
MPOIUIOMY U HACTOSIIEMY POCCHUHCKOM MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHE K
JNOCTUKEHUSAM POCCHUICKMX MaTEMAaTHKOB M POCCHMCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax YKOHOMUKY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH pOCCHIICKOrO Hapoja, CcHOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHUS, JTUYECKOrO IMIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KCHUN HAYKW M JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAash OCTETHUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, pPACCYXKIEHUW, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3jIMyHbIX BUIOB UCKYCCTBA;

5) pu3nyecKkoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTEMaTHUYE€CKHWE 3HAHUA B MHTEpecax
310pOBOr0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3710POBBIO
(3mopoBoe TMTaHWE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATUA M OTHbIXa, peryJisapHas
¢usnyueckasi aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE TMPHU 3aHSATUSX CIOPTHUBHO-
03JIOPOBUTENBHOU NESITENBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJZy, OCO3HAaHWE IIEHHOCTH TPYAOIIO0WsS, WHTEPEC K Pa3TUYHBIM
chepam TmpodeccHOHaTBHON  NEATENbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW u eé
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKW3HEHHBIE IIJIaHbl, TOTOBHOCTh W CIIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUI0O U CaMOOOpPA30BAHUIO HA NPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, TIOHUMAHHUE BIHMSHUS COIMATHHO-
SKOHOMMYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOM Cpejbl, OCO3HAHUE
I00aJbHOIO  XapakTepa JKOJOTUYECKUX MpoOjieM, OpHEeHTalus Ha MPUMCHEHHUE
MaTeMaTUYCCKUX 3HAHUW JUIS pEIICHHWS 3aJad B 00JIACTH OKpYIKaoIIeH Cpelpl,
IJJAHUPOBAHKUE TMOCTYNKOB W OIIEHKM MX BO3MOXHBIX MOCIEICTBUI JJISI OKpY>Karomieh
cpensl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH W OOIIECTBEHHOM MPAaKTUKH, MOHUMAaHHE MAaTeMaTHYECKOM HayKH Kak
chepbl 4eIOBEUECKON AEATEILHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYUMOCTHU JJISI pa3BUTHUS
IUBWIN3ALNK, OBJIAJICHUE S3BIKOM MAaTEMAaTHKU W MAaTeMaTUYeCKOM KyJIbTypoM Kak
CpPEJICTBOM  TMO3HAHUA MHUpa, TOTOBHOCTD OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO ACSATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHBbIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUA

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTUUYECKUX OOBHEKTOB,
MOHSATUH, OTHOIICHUN MEXIY TOHATHAMHU, (DOpPMYyIHUpOBATH OMNpPENETCHUsl TOHATUH,
yCTaHaBJIMBATh CYIIECCTBEHHBIN MPHU3HAK KiacCU(PHUKAIMK, OCHOBAHUS /1 0000IIEeHUS U
CpaBHEHUS, KPUTEPHH IMPOBOJIUMOTO aHAJN3A,

BOCIIPHHUMATh, (DOPMYJIMPOBATh U MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpULIATEIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOPEYHUS B
(dakTax, TaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX, MPeJiaraTb KpUTEPUH JIJIS BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JIeNnaTh BBIBOJBI C MCITOIH30BAHUEM 3aKOHOB JIOTHKH, ICTyKTUBHBIX U MHIYKTHBHBIX
YMO3AaKJIFOYEHHUM, YMO3AKIIFOUEHUH 110 AHAJIOTHH;

MPOBOJIUTh  CaMOCTOSITEIBHO ~ JOKAa3aTeIhCTBA MATEMAaTHUUECKHX yTBEPKICHUN
(IpsiMBIE ¥ OT MPOTHBHOTO), BBICTPAWBaTh APTYMCHTAIMIO, MPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBO/IBI,

BBIOMpATh CIMOCO0 pelieHus y4eOHOUM 3ajaur (CpaBHUBATh HECKOJBKO BAapHUAHTOB
perieHus, BrIOMpaTh HauOoJiee MOAXOAIINN C y4€TOM CaMOCTOSITEIBHO BBIJICIICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

UCIIOJI30BaTh  BOIMPOCHI  KaK  HCCIEAOBATCIIbCKUH  WHCTPYMEHT  TIO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTUBOPEUHE, MPOOJieMy, yCTaHABIMBATH
HMCKOMOE U JJaHHOE, ((OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHE;



MPOBOANTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA JKCIEPUMEHT, MCCIEAOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH  MaTeMaTH4ecKoro OOBEeKTa, SBJICHMS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKTy O0OBEKTaMH, SBJICHUSMH, IPOIIECCAMU;

CaMOCTOSTENbHO  (QOopMyJNIHpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
POBEIEHHOTO HAOJIO/ICHUsI, HMCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCThH MOITYYEHHBIX
PE3yIBTATOB, BHIBOJOB M 0000IIECHNUIA;

MPOTHO3MPOBaTh BO3MOXKHOE  pa3BUTHE TMpollecca, a TakXKe  BbIIBUTATh
IPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH IeUIMTHI MH(DOpMAIKU, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BOMPOC U
JUTS PEIICHUs 3aauH;

BBIOMpaTh WHGOPMAIMI0O W3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UpPOBaTh W HHTEPHPETUPOBATH HH(OPMALMIO PA3NUYHBIX BUIOB U (opm
IpEICTABICHUS;

CTPYKTYypUpOBaTh HMHGPOpPMAIMIO, TPEACTABIATE €€ B pasnuyHblXx  (opmax,
WJUTIOCTPUPOBATH IpapruecKu;

OILICHMBATh HAA&KHOCTh WH(GOPMALMK IO CaMOCTOSTENBHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS

Oo0wmenue:

BOCIIPUHUMATh U (QOPMYJIUPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCJIOBHSIMH U
LeJsIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pPEHHS] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY pEUIeHUs 3aJadd, KOMMEHTHPOBATH
MOJIyYEHHBI PE3yNbTarT;

B XoAe 0OCyXJeHHs 3aJlaBaTh BONPOCHl MO CYIIECTBY OOCYKAaeMOW TEMBbl,
npoOJieMbl, pelraeMoil 3ajJaud, BBICKA3bIBaTh WM, HALIEJCHHbIE Ha IMOWUCK pELICHMUS,
COMOCTaBJIATh CBOM CYXJEHHUA C CYXICHUSAMH JPYrMX YYaCTHUKOB JIMAJIOTa,
oOHapyXMBaTh Pa3jM4ve M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (opme (opMyIrpoBaTH
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTAaThl PELICHHsS 33JauM, SKCIEPUMEHTa, WCCIEIOBaHUsA,
MPOEKTa, CAMOCTOSTENBHO BHIOMPATh (hOpMAT BBHICTYIIJICHUS C yYETOM 3aJ1ad MPE3eHTAuU
U 0COOEHHOCTEN ayAUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]a4H, BHIOUPATh CIIOCOO PEIICHUS ¢ YUETOM
UMEIOIIUXCS  PEeCYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATbH W
KOPPEKTUPOBAThH BAPHAHTHI PEIICHUN ¢ yIETOM HOBOW HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:



BJIQ/IETh HAaBBIKAMHM TIO3HABATENbHON pedreKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA W MBICIUTENBHBIX NPOLECCOB, HX PpE3yJIbTaToOB, BIAAETh CcHocodaMu
CaMONPOBEPKH, CAMOKOHTPOJISL Ipollecca M pe3yibTaTa pELIEHUs MaTeMaTHYeCKOU
3a/lauu;

peIBUAETbh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH MPU PEIICHUH 3a]1a4l, BHOCUTh
KOPPEKTHUBBI B JESATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWIECHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa I€JIM U YCIOBUSIM, OOBICHATH NPUUYUHBI
JTOCTH)KEHUSI WJIM HEJOCTHXKEHUS Pe3yJIbTaTOB JACSATEIbHOCTH, HAXOUTh OMIMOKY, JaBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIBHOCTD:

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIANBUAYATbHONH PabOTHI
IpU PEIICHUHU YUYEOHbIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHON JESATEIbHOCTH, IIJIAHUPOBATh
OpraHM3alMi0 COBMECTHOM paboThl, pachpenensiTh BHUABI padoOT, JI0roBapuUBaThCH,
00Cy>KIaTh MPOILECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TIpyNNoBbIX QopMax paboTsl (00CyxJIeHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBD» M WHBIE), BHITIOIHATH CBOIO YacTh paOOTHl U KOOPAMHUPOBATH CBOU
JEUCTBUS ¢ IpYIMMM 4Yj€HaMH KOMaH/bl, OLICHUBATh KA4€CTBO CBOErO BKJaza B OOLIMil
OPOAYKT IO KPUTEPUSIM, CHOPMYIMPOBAHHBIM yUaCTHUKAMHU B3aUMOECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kyacce oO0yyaromuiics MOJy4YUT CIEAYIOIIME MPEAMETHbBIE
pe3yJIbTaThl MO OTACJIBHBIM TeMaM paboueil mporpaMmbl yueOHOTo Kypca «Auredpa u
Hayajga MaTEMAaTHYE€CKOTO aHAJIN3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO  OMEpUpPOBaTh MOHATUSAMH: palMOHAJIBLHOE YHUCIO, OECKOHEYHas
nepuoaudeckasi IpoOb, MPOLIEHTHI, UPPALIMOHAIBHOE YHUCJIO, MHOXKECTBA PAllUOHATIbHBIX U
JNEUCTBUTENBHBIX YUCET, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSTh POoOU M TPOIEHTHI JIJISi PEIICHUs] MPUKIAIHBIX 3a71ad W3 Pa3IudHBIX
OTpacier 3HaHUU U PEAJIbHOU JKU3HU;

MPUMEHSITh TPUOMKEHHBIC BEIYMCIICHUS, TPAaBUJIa OKPYTJICHUS, IPUKUAKY U OIIEHKY
pe3yJibTaTa BEIYMCIICHUN;

CBOOOJIHO OTEPUPOBATH MOHSATHUEM: CTEMEHb C IIEJIBIM TOKa3aTesieM, UCIOJIb30BaTh
MOAXO/ISIIYI0 (DOPMY 3alMCH IEWCTBUTEIBHBIX YUCEN JUIsl PEIICHUS] TIPAKTHYECKUX 3a/1a4
Y MIPEJICTABIICHUS TAHHBIX;

CBOOO/IHO OTIEpUPOBATH MOHATHEM: apu(PMETHUECKUI KOPEHb HATypaIbHOMN CTENEHH;

CBOOOJIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKa3aTeIEM;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: JIOTapU(M YKCIIa, IECITUUYHBIE U HATYypaJIbHbBIE
aorapudmel;



CBOOOJHO OMEpUPOBATH TMOHITUSIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHTEHC
YHCIIOBOTO apTyMEHTAa;

ONEPUPOBATh TMOHITHSIMH: AapPKCHHYC, AapKKOCHHYC U apKTaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpUpPOBaTh TMOHATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHUS U YPAaBHEHUS-CIICICTBHS, PABHOCHIIbHBIE HEPABEHCTBA,;

OPUMEHSTH Pa3IMYHbIC METOAbl PEIICHUS PAIIMOHATIBHBIX U JPOOHO-PAIIMOHATBHBIX
ypaBHEHUH, MPUMEHSTh METO]] MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOTOYJIEH OT OJHOW MEPEMEHHONU, MHOTOUJICH
C LeNbIMH KOX(PPUIIMEHTAMH, KOPHU MHOTOYJICHA, MPUMEHAThH JEJIEHUE MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera ans pemienus 3aaad;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIa,
OTIpEeIECUTENIb MAaTPULIbl 2 X 2 ¥ €ro reOMETPUYECKUN CMBICI, HUCIIOJIb30BAaTh CBOMCTBA
ompeaenuTens 2 X 2 nAns BBIYUCICHHUSA €r0 3HAYCHHs, MPUMEHSITh OMPEICTUTETH IS
pEIICHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHHUW, MOJEITUPOBATH pEAlbHbIC CHUTYyallud C
MOMOIIBI0 CHCTEMbl JMHEWHBIX ypaBHEHWH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIN C
HOMOIIbIO MaTPUI] U ONPEAEIUTENEH, HHTEPIPETUPOBATH OITYUECHHBIN pe3ybTar;

UCIIOJIb30BATh CBOMCTBA ACHCTBUMN C KOPHIMU JJIs IpeoOpa30BaHUsI BhIPAKEHUM;

BBITIONHATh TMPEOOPa30BaHMsI YHCIOBBIX BBIPAKEHUN, COAEpXKAIIUX CTENEHH C
paloHaIbHBIM TIOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JorapuMoB mJisi TpeoOpa3oBaHus JOrapuhMUUYECKUX
BBIPAKCHUM;

CBOOOZHO  ONEpUpOBaTh MOHATUSAMHU: HUppalUOHAJbHbIE, IOKA3aTelbHbIE U
norapuMUUecKUe ypaBHEHHWsS, HAXOAWUTh HMX PEIIEHUS C TOMOIIBI0 PaBHOCHIBHBIX
MEPEXO0JI0B MJIM OCYIIECTBIISISI TPOBEPKY KOPHEN;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHEe (GOopMyJbl g NpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKCHHUI;

CBOOOMHO OTMEpPUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHHUE, MPUMEHSTH
HeoOXoaumble (OpMyJBl  JUIsl  PEUICHHWs] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUN;

MOJICIUPOBATh PEAIbHBIE CUTYaIlMH HA SI3bIKE anreOphbl, COCTABJIATh BHIPAKCHUS,
ypaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 3a/layM, HCCIEAOBATh IMOCTPOEHHBIE MOJAEIU C
MCTIOJIb30BAaHUEM arapara anreOpsbl.

DYyHKIUM U TPaPUKH:

CBOOOJHO OIEpUpPOBaTh MOHATHUAMHU: (QYHKIMS, CHOCOObl 3adaHust (PyHKUHUH,
B3aMMHO OOpaTHbIe (PYHKIMU, KOMMIO3UIMsA (yHKIHH, Tpaduk ¢GyHKIUHU, BBITOIHSATH
aJIeMEeHTapHbIe TPeoO0pa3oBaHus rpaPuKoOB HYyHKIIHIA,



CBOOOIHO ONEPUPOBATh MOHATHUSAMHU: 00JIACTH OINpPENeTICHHUs] U MHOKECTBO 3HAUCHUIN
byHKIMA, HYA (QYHKINH, TPOMEXYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJTHO OTICPUPOBATH MOHATUSIMH: YETHBIC U HEUETHBIC (DYHKIIMH, TIEPUOIUICCKUE
(GyHKUIMY, TPOMEXKYTKH MOHOTOHHOCTU (YHKIIMHM, MAKCUMYMbl U MUHUMYMBbI (DYHKIIUH,
HauOOoJbIIee U HAUMEHbIIIee 3HaYeHUE (PYHKIIUU HA TPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: CTETICHHAS (QYHKIIUS C HATypaJbHBIM U IIEJIBIM
nokasaresieM, rpaduk cTeneHHOW (YHKIUU C HATypaldbHBIM M LEJIBIM IOKa3aTelleM,
rpa@uk KOpHS N-OM cTeneHu Kak (YHKIMHM OOpaTHOM CTENEHH C HaTypabHbIM
NOKa3aTeJeM;

OMepUpOBaTh MOHATUSAMU: JTUHEHHAsA, KBaJApaTUYHAs U JPOOHO-ITMHEHHAs (yHKINH,
BBITMIOJIHSTH 3JIEMEHTAPHOE UCCIIEA0OBAHUE U MIOCTPOCHHUE UX IPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MTOKa3aTeNIbHAS U JorapupmMuyeckas QpyHKIuH,
UX CBOMCTBA U rpaduKu, UCIIOIH30BATh UX TpadUKH IJis PEIICHUs YPaBHEHUN;

CBOOOJTHO  OMEpUpOBaTh  MOHATHUSMHU:  TPUTOHOMETPHUYECKAass  OKPY>KHOCTD,
OnpeaereHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apIyMEHTA;

WCTONB30BaTh Trpaduku (GYHKIUN N7 UCCIEAOBaHUS TPOILIECCOB U 3aBUCHUMOCTEH
NPy pElIeHUU 3a7a4 U3 JIPyTUX Y4YEOHBIX MPEIMETOB M PEATbHOM >KU3HH, BBIPAXKATH
dbopMyIamMu 3aBUCUMOCTH MEK/y BEJIMYNHAMU;

Hauajna MaTeMaTH4eCcKOro aHAJIN3A:

CBOOOJHO OMNEpHUpPOBaTh MOHATUAMH: apudMeTHyeckass U  TreoMeTpuyYecKas
nporpeccusi, OECKOHEYHO YObIBarollas TreoMeTpuYecKkasi MpOrpeccusi, JUHEHHBbIM U
AKCIIOHEHIIUATIBHBIN pocT, (OpMyJia CIOXHBIX MPOIEHTOB, UMETh TNPEJCTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MIPOTPECCUU JIJISl PEIIEHUS PEAIbHBIX 337a4 NPUKIIATHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATH TMOHATUAMH: TMOCIEAOBATEIBHOCTh, CHOCOOBI 3aJaHUs
MOCJIEI0BATEIbHOCTEM, MOHOTOHHBIE U OTPAHMYEHHBIE MOCIIEI0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS MATEMAaTHUYECKOTO aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: HENPEPHIBHBIC (PYHKIIMU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka QyHKIUY;

CBOOOJHO OMEPUPOBATH MOHATHEM: (DYHKIIUSI, HETIPEPhIBHASI HA OTPE3KE, MPUMEHSIThH
CBOMCTBA HEMIPEPBIBHBIX (PYHKIMM 1JI pelieHus 3a/1a4;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: TIEpBasi U BTOpas TPOU3BOJHBIE (YHKIIWH,
KacaTelibHasl K Tpaduky QyHKIUY;

BBIYUCIISITh TIPOU3BOJIHBIC CYMMBI, MPOU3BEJICHHS, YaCTHOTO W KOMIIO3UIIMM JIBYX
byHKIUH, 3HaTh TPOU3BOIHBIE JJIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIH30BaTh TE€OMETPUYECKUN M (PU3UYECKUN CMBICI MPOW3BOJHOMN IJISi peIIeHUs
3azay.

MHoKecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPAllMU HAJ MHOKECTBAMH;



HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar il ONKWCAaHUSA PeajbHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

CBOOOHO ONEPHUPOBATh MOHIATHSIMH: OMPECICHNE, TeOpeMa, YpaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHYECKOro OOBEKTa, JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YpPAaBHEHUS WU
HEPaBEHCTBA.

K kon1y o0yuenus B 11 kyacce oO0ydaromuiics MOJYYUT CIEAYIOIIME MTPEAMETHBIE
pe3yNbTaThl MO OTAETBHBIM TeMaM paboueil mporpaMMbl yuyeOHOro Kypca «Amnredpa u
Hayaja MaTeMaTU4YECKOIO aHAJIA3a»:

Yucia 1 BIYUCICHHUA:

CBOOOZIHO ONEpPUPOBATH IOHATUSMHU: HATypalbHOE W LEJIOE YHUCIIO, MHOXKECTBA
HaTypaJbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh MPU3HAKU IeIMMOCTH Henbix uynces, HO n
HOK HarypanpHBIX 4ncel 11 pelIeHUs 3a1a4, IPUMEHITh anroput™ EBkimaa;

CBOOO/IHO ONEpUPOBATH MOHATHUEM OCTaTKa MO0 MOJYJIO, 3allMChIBaTh HATypaJlbHbIE
YyCJa B Pa3JIMYHBIX [IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO  OINEpUPOBAaTh MOHSITHUSAMHU: KOMIUIEKCHOE YHCIO M  MHOYKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B aiareOpanvyeckol u
TPUTOHOMETPUUYECKONH (QopMe, BBIIONHATh apU(PMETUUYECKHE OINepalud C HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMNEpUpPOBaTh IMOHATHUAMM: UPpPALMOHAIbHBIE, [OKa3aTeJIbHbIE U
norapu(MHUUYECKHEe HEPABEHCTBA, HAXOJIWUTh HX PEUIEHUS C IMOMOIIbI0 PABHOCHIIbHBIX
[IEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJHO OIEpPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HEeoOXoauMble (OpMyJbl i PEUIEHUS OCHOBHBIX THUIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB;

CBOOOZIHO ONEpUpPOBATh MOHATHUAMU: CHUCTEMA U COBOKYNHOCTb YpPaBHEHUU W
HEPABEHCTB, DPABHOCUJIBHBIE CHUCTEMBI M CHUCTEMBI-CICICTBUSA, HAXOAWUTb PEIICHUSA
CUCTEMBl M COBOKYNHOCTEM pPalMOHAIbHBIX, HMPPALHOHAIBHBIX, IIOKA3aTEIbHBIX H
norapu(pMUUECKNX YpaBHEHUIN 1 HEPABEHCTB;

pemiaTh panuoHalIbHbIE, HpPAIMOHANIbHBIE, TMOKa3aTelbHbIe, JIOTapu(dMHUUECKUE U
TPUTOHOMETPHUUYECKNE YPAaBHEHUS U HEPABEHCTBA, CONEPIKAILNE MOIYJIM U IIapaMETPBI;

NPUMEHSTh rpapuueckre METObl Ul PEIIeHUs] YpaBHEHUN M HEPaBEHCTB, a TAKXKe
3a/1a4 C MapaMeTpaMH;

MOJICJIMPOBAaTh pPEANbHBIE CUTYyallud Ha S3BbIKE aireOpbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIETM C UCIHOJb30BAaHMEM amnmapara aiareOpbl, HHTEPIPETUPOBATH IOIYUYCHHBIN
pe3yJIbTar.

DYyHKIUMU U TPAPUKH:



CTPOUTH TpaPUKN KOMITO3UIHH (PYHKITUH C TTOMOIIILIO AJIEMEHTAPHOTO UCCIIEIOBAHMS
Y CBOMCTB KOMITO3HIIMH JIBYX (DyHKITHH;

CTPOUTH TEOMETPUYECKHE O0Opa3bl ypaBHEHUM M HEPABEHCTB HA KOOPAMHATHOMU
IJIOCKOCTH;

CBOOO/THO OTIEpHUPOBAThH MOHATHUAMU: TpadUKHA TPUTOHOMETPHUUECCKUX (DYHKITUI;

MPUMEHATH (DYHKIMH 711 MOJACITUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauaja maTeMaTH4eCKOIro aHAJIM3a:

WCIIOJIb30BaTh IPOM3BOJIHYIO ISl MCCeAOoBaHUS (YHKIMHM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaxOJWTh HaWOOJbIIee W HauMeHbIllee 3Ha4YeHUs (YHKIMU HENpPEephIBHOW Ha
OTPE3KE;

WCIONB30BaTh MPOW3BBOAHYIO JIJIE  HAXOXJCHMUS HAWIYYIIEro pElICHUs B
INPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-PKOHOMHUYECKHUX, 3aJadax, JJid OIpeesICHUs
CKOPOCTH M YCKOPEHUS Ipoliecca, 3aAaHHOTO (popMyIoi mim rpadukom;

CBOOOJHO OMNEPUPOBATh IMOHATUSAMU: MEPBOOOpa3Has, OMNpPENCIEHHBIA HWHTErpa,
HaxXOJUTh NEPBOOOpA3HBIE JIEMEHTAPHBIX (DYHKIIUNA W BBIYUCIATH UHTETpal o Gopmyle
Hrrorona-Jleiibnnna;

HAXOJIUTh TUIOMIAIN TIOCKUX (PUTYP M 0OBEMBI TEJI C TOMOIIBIO HHTETpaa;

UMETh MPEJACTABICHUE O MATEeMaTUYECKOM MOJCIMPOBAHMM Ha IPUMEPE
cocTaBiieHUs TUQPepeHInaNbHBIX YPABHEHHI;

pemiath MOpPUKIATHBIE 3a7a4d, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOTO U
(U3UYIECKOro XapakTepa, Cpe/ICTBAMHU MaTeMaTHICCKOTO aHAIHM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrieckue o0pazoBaTe/bHbIC
padoThI padoTsbI pecypenr

MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.

MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1

HepaBeHCTBa. CUCTEMBI IMHEWHBIX

YpaBHEHUU

Oynkuun ¥ rpapuku. CreneHHas GyHKIUS C 12 1

L[EJIbIM TI0Ka3aTeNIeM

ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1

HppanmonanbHble ypaBHEHUS

[TokazarenpHas ¢pyukuus. [lokazarenpHbie 10 1

YpaBHEHHUS

Jlorapudmuueckast pyHKIUS. 18 1

Jlorapudmuueckue ypaBHEHHS

Tpuronomerpuyeckue BoIpaXXeHUs U 29 1

ypaBHEHUs

[TocnenoBaTeabHOCTH U IPOIPECCHH 10 1

HenpepsiBable pynkuuu. [IponszBoanas 20

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10 0




11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/m MPOrpaMMblI Bcero Konrpoabnpie  Ipakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrne HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KomrmnekcHeie yncna 10 1
6 HatypanbHble u ensle uncia 10
CucTeMbl pariMOHATBHBIX, UPPAIMOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kontpoabusie  Ipakrueckue il?»y‘lel-ll/lﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypenr
1 MHOX€eCTBO, OIepaluy HaJl MHOKECTBaAaMH 1 1
UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JJisl pelieHus 3a1a4
Pamnonansueie unciaa. OOBIKHOBEHHBIC U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbBIE 1
MEPUOIUUECKHIE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NEePUOANYECKHUE TPOOH
5 [Ipumenenue qpobeit ¥ MPOLEHTOB JIst 1
peNIeHHS TPUKIIAIHBIX 33129
7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
pelIeHHs TPUKIIATHBIX 331a9
8 JlelicTBUTEeNbHBIE YKCIIa. PallnoHalbHBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckne onepanuu c 1
JICHCTBUTEIIbHBIMU YUCIIAMH
10 Monynb 1eiCTBUTENEHOTO YUCHA U €r0 1

CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTara
BBIUNCIICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIBIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHUS LEJbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUN U
HEPABCHCTB

OCHOBHBIE METO/IbI PEIIECHHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ HeabIMA KO3PPUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpuLbl 2X2, ero
F€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[Ipumenenne onpenennuTens il pelieHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

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

23

24

25

Pemenne npukinaaHbIx 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbnas padota: "PanronanbHbie
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKITUH.

B3aumuo obpatabie pyHkiuu. Kommnosunus

byHKIUI

26

I'paduk dpyHKIMU. D1eMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QyHkiuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK MOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTudHas U IpoOHO-
TuHeHas GyHKuun

31

32

SHCMCHTapHOC HCCJIICAOBAHUC U ITIOCTPOCHUC

rpadukoB 3TuX QyHKINUN

SHCMCHTapHOC HCCJIICAOBAHUC U ITIOCTPOCHUC

rpaduKoB 3TUX QYHKIMH

33

CreneHn ¢ LIEJIBIM ITOKa3aTeneM. buaom




Hrrotona

CreneHsn ¢ LIETIBIM ITIOKa3aTeneM. buaom

34 Herorona

35 Crenennast GyHKIUS C HATypalIbHBIM U
1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpadux

36 KonTtponsnas padora: "Crenennas QyHKIHSL.
E€ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAKEHUH,
COJIepKalIiX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoOJIepKaliX CTENEeHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUsl. OCHOBHbIE

42 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppaunonanbueie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
YpPaBHEHUNU

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

UPPALMOHAIIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIbHBIX YPaBHECHUM

47 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUU
UPPALMOHATIbHBIX YPaBHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPAaBHCHUM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

49 GbyHKIIUM 00paTHOM CTENEHH C HATypalbHBIM
IIOKa3areseM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 (GYHKIIUM 00paTHOM CTENEHU ¢ HATypaTbHBIM
II0Ka3aTesIeM
KonTponbnas pabora: "CsoiicTBa u rpaduk

o1 KOpHs N-oi crenenu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U €€
CBOMCTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CremneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

55 [Toxa3zatenbHast GpyHKIMA, €€ cBOIicTBA U
rpadux

56 Hcnonp3zoBanue rpaduka QyHKIUN 115
penieHust ypaBHEHU N

57 Hcnonb3oBanue rpaduka QyHKINM 15
peueHust ypaBHEHU N

58 [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE




MCTOJbI PCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

IToxasaTennHBIE YpPaBHCHUA. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTeIbHBIX YPaBHEHUI 1

50 [Toka3arenbHble ypaBHeHHs. OCHOBHBIE 1
METO/IbI pEIIEHUs T0KA3aTeNIbHBIX YPAaBHEHUM

61 KonTtponpHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoiicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JecsaTuunble U HATypaJlbHbIE TOTapU(PMBI 1

66 JlecaTHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1
J0rapupmbl

68 [IpeobpazoBanue BEIpaKEHHIA, COACPIKAIIX 1
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cBOWCTBA U 1
rpadux

79 Hcnonb3oBanue rpaduka QyHKINM 15 1
peneHust ypaBHEHU N

73 Hcnonb3oBanue rpaduka QyHKIUM 15 1
pelIeHNs ypaBHEeHUH

74 Jlorapudmuaeckue ypaBHeHUs1. OCHOBHBIC 1




METOJIbI PEIICHUS JTOTapu(PMHUIECKUX
ypaBHEHU U

Jlorapugmuueckue ypaBHeHusi. OCHOBHBIC

75 METOBI peIIeHUs Torapu(HMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELLICHUT
Jorapu(pMHUUECKUX YpaBHEHHM

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
JOTapu(PMHUECKUX YpaBHEHUI

79 Kontpoinbhas padota: "Jlorapudpmuueckas
¢yukus. Jlorapupmuueckre ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

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

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyXKHOCTb,

84 orpezieNieHue TPUTOHOMETPUYECKUX (YyHKIUI
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

85 orpezieieHue TPUTOHOMETPUUECKUX (QYyHKIUI

YHCIIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAXKEHUM

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

94 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Penienne TpUrOHOMETPUYECKUX YpaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
KonTtponsHas padora: "Tpuronomerpuueckue

101 BBIPKEHUSI U TPUTOHOMETPUUECKHE 1
ypaBHeHUA"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocieaoBarenbHocTell. MeTon 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE U OTPAaHUYEHHBIE 1

noCICaA0BAaTCIBbHOCTHU. I/ICTOpI/IH aHaju3a




OECKOHEUYHO MAaJIBIX

104 Apudmerraeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas 1
nporpeccust

107 CyMMma OecKOHEUYHO yObIBaromen 1
reoMeTPUUECKON porpeccun

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT. 1
Yucno e. DopMyia CI0KHBIX POLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT. 1
Yucno e. DopMyia ClI0KHBIX POLEHTOB

110 Vcnonb30BaHue MPOrpeccuu AJIs perieHus 1
peabHbIX 3aJjau MPUKJIIAHOTO XapaKTepa

111 Kontponbnas padota: "l[locnenoBarenbHocTH 1
u nporpeccun”

112 HenpepbiBHbIE QYHKIIMN U UX CBOICTBa 1

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB 1
byHKIHI

114 CaolicTBa QyHKIUI HETIPEPHIBHBIX Ha 1
OTpe3Ke

115 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA 1
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 MeTto MHTEPBAIIOB JUIsl PELIEHUSI HEPABEHCTB 1

119 IIpuMeHeHne CBOMCTB HETIPEPBIBHBIX 1

GyHKIMA 7151 pelIeHus 3a1a49




120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
byHKIM 115 pereHust 3a1a4

121 [lepBas u BTOpast npon3BOIHbIC (PYHKIUU

122 Onpenenenre, reOMETPUYECKUN CMBICIT
MIPOU3BOIHOMN

123 Omnpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOJHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

125 YpaBHeHHe KacaTeabHOU K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIHN

OM3BOJIHBIE JIEMEHTAPHBIX QYHKIUI

127 IT

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

130 [Tpou3BoiHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH (DyHKIIMHA

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHUi: "YpaBHeHus"

133 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHknun"

134 Hrorosast koHTpOBHAS paboTa

135 Wrorosast KoHTpoJbHASA paboTa

136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchl
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKUIMNA HA MOHOTOHHOCTb U SKCTPEMYMBI
3 [IpumeneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GbyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHMre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne mponu3BOIHON K HCCIIET0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
GbyHKIHMH HA MOHOTOHHOCTD U DKCTPEMYMBI
Haxoxnenne HanOobIIEro 1 HAUMEHbIIETO
7 3HA4YeHHUs1 HeTIpephIBHOM (pyHKIMM Ha 1
OTpE3Ke
Haxosxnenne HanOObIIEro 1 HAUMEHBIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOHN (PyHKIMM Ha 1
OTpE3Ke
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIIETO
9 3HAYEHUS HeMPEepbIBHOM (PyHKIINK Ha 1
OTpE3Ke
10 Haxoxnenne HanOOJIBIIETO U HANMEHBIIIETO 1




3HA4YEHHUs1 HeTPEPHIBHOHN (pyHKIMH HA
OTpe3Ke

11

12

13

Haxosxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HA4YEeHUs1 HeTPEPhIBHOHN (pyHKIMH HA
OTpe3Ke

Haxoxnenue Haubo1b111ero 1 HaUMEHbILIETO
3HAYEHUS HEMPEPHIBHOM (PyHKIINU HA
OTpe3Ke

[IpumeneHne mpou3BOTHON I HAXOXKACHUS

HaWJIy4dIICTrO pCHICHUSA B IIPUKIIAHBIX
3aJadax

14

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HaWJIy4llEero peeHus B TPUKIaaHbIX
3aja4ax

15

[IpuMeHeHne Mpou3BOJHON IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (opMyJIoN Hin
rpaduKom

16

[IpuMeHeHne Mpou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHOro (GopMyJIoN HiIn
rpaduxom

17
18

Komnozunus pyHkuumit

Komnozunus yHkuumit

19

20

Komnozunus ¢pyHkuit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM TIOCKOCTH

21

['eomerpuueckue 0Opas3sl ypaBHEHUN Ha




KOOPJAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3eMEeHTapHBIX QYHKIUH.
[IpaBuia HaXOXIEHHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

7 Brruucnenue onpenenéHHoro MHTerpaia 1o
dbopmyiie Hetotona-Jlelioamma

08 Brruncnenue onpenenéHHOro HHTerpaia mno
dhopmyne HeroTona-Jleitonuna

29 [IpuMmeHeHne nHTerpana Ui HaXOXKACHUS
Ioaiel TIOCKUX GUryp

30 [TpumeHeHne UHTETpaia Al HaXOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudepeHnarbHbIX
ypaBHEHUU

39 [Tpumeps! pemenuit AudGepeHnambHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIIMPOBAHUE PEaTbHBIX

33 MIPOIIECCOB ¢ TOMOIIBIO AU PepEeHINATHHBIX
YpaBHEHUI

34 KonTponbnas pabota: "[lepBoobpasnas u

uHTerpan”




Tpuronomerpuueckue GyHKINHU, UX

35 . 1
CBOMWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U IpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX 1
CBOWCTBA U IrpapuKu

39 Tpuronomerpudeckne GyHKINHU, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

40 ypaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUN C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHUH € TOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemrenne TpuroHoMeTpUUYECKNX HEPABEHCTB 1

46 Pemenne TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpUUECKNX HEPABEHCTB 1

48 KonrponsHas padora: "I'paduku 1

TPUTOHOMETPUYECKUX (QYHKITHI.




Tpuronomerpuyeckue HepaBeHCTBA"

OcCHOBHEBIE MCTOJbI pCHICHUS ITOKa3aTCIbHBIX

49
HEPABCHCTB

50 OcHOBHBIE METOBI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

51 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIIbHBIX
HEPABCHCTB

59 OcHOBHBIE METOBI PELICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

53 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HPPaIMOHAIILHBIX HEPABCHCTB

58 OcHOBHBIE METOBI PELICHUS
UppallMOHANLHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAILHBIX HEPABCHCTB

61 I'padmyeckue MeToabl perieHus
UppaIlMOHATLHBIX YPaBHEHUI

62 I'paduueckne MeTOBI PEIICHHS




HMPPALMOHAIIBHBIX YPAaBHEHUN

63

64

I'papuueckue MeTo bl peLIeHus
[I0KA3aTENIbHBIX YPAaBHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmueckue MeToAbI pelicHUs
Jorapu(pMHUUECKUX ypaBHEHUN

66

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemicHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

69

70

71

I'paduueckue MeToabI peIICHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUI

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
HEPaBEHCTB

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPaBEHCTB

72

KonTponbnas pabora: "UppannonanbHele,
MoKa3aTebHbIE U JToTapuMuIecKme
HepaBeHCTBA"

73

KommekcHeie uncna. AnreOpandeckas u
TpPUTOHOMETpHYECKask GOPMBI 3aIHCH




KOMIIJICKCHOT'O YHncCJia

KowmrmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmerndeckue onepaum ¢
KOMILIEKCHBIMHU YU CJIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCET Ha
KOOPJAMHATHOM INIOCKOCTH

78 N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi1 ctenenu u3
KOMIIIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oi1 ctenenu u3
KOMILUIEKCHOTO YHCIIa
[TpuMeHeHne KOMIIEKCHBIX YHCeN JUIs

81 pemeHust GU3NYECKUX U reOMETPUUECKUX
3aja4

82 KonTponbnas padora: "KomiiekcHbie
gucia"

83 HartypanbHble 1 11e5bie yncia

84 HatypanbHble u ensle uncia

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen

86 [TpumMeHeHre TPU3HAKOB AETMMOCTH LENBIX
qHcen

87 [IpuMeHeHne MpU3HAKOB ACIIUMOCTH HEITBIX




gucen: HOJl u HOK

HpI/IMCHeHI/Ie IIPU3HAKOB ACIMMOCTHU LEIIBIX

88 gucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB IETUMOCTH LEIIbIX
YHCeN: OCTaTKU 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YHCeJl: OCTaTKU 110 MOAYJIIO
[IpuMeHeHHne NPU3HAKOB IETMMOCTH LIEIIbIX

91 yuces: aropuT™ EBkinnia ams pereHus
3aJ1a4 B LIEJIBIX YKCIax

92 Kontponbnas padota: "Teopus menbix
yucen"
CucremMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIECTBUSA
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUIN
OCHOBHBIE METOABI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEW HPPaLlMOHAIBHBIX
ypaBHEHUU

97 OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX YPABHEHUI

98 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX YPABHEHUI

99 OCHOBHBIE METOJIbI PELICHHS CUCTEM U




COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUI

100

101

102

103

104

105

OCHOBHBIE MCTO/JbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

IIpuMeHeHNnE CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7ad U 3a7ad u3
pa3NUYHBIX 001aCTe HAYKH U PEeaTbHOM
YKU3HU, HHTEPIIPETALUS TIOJTy4EHHBIX
pe3yJIbTaToB

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuYHBIX 001aCTe HAYKH U PEeaTbHOM
YKWU3HM, HHTEPIIPETALUs TOJTyYEeHHBIX
pe3yJIbTaToOB

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad u3
pa3auyYHbIX 00JacTel HayKu U peanbHON
KU3HU, HHTEPIPETALUs OTYyYEeHHBIX
pe3yIbTaTOB

KonrtponsHas pabdora: "Cucremsl
paloHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUUecKux

ypaBHEeHUI"

PanunoHannHBIC YpaBHCHHU C I[TapaMCTpaMn

106
107

PanmonansHble HepaBeHCTBaA ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

WppanmonansHble ypaBHEHHU S, HEPAaBEHCTBA

Rl




C rapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuveckne CHCTEMBI C
napameTpamu
ITocTpoenue u uccienoBanue

117 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYyallHil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYyallUi C TOMOIIIBIO CUCTEM YPaBHEHHUH C
napameTpamu
ITocTpoenue u uccienoBanue

119 MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYyalUi C TOMOIIIBIO CUCTEM YpaBHEHHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢

napamerpamu”




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIS

121 2. n n
3HaHUU: "YpaBHEHUS

122 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUN"

124 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

125 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencra"

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHncrna"

127 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHuii: "l[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "l[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoanas n e€ npumeHnenue"

130 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHKUN"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

133 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHASA paboTa

135 HroroBast koHTpobHAs paboTa




136

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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