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MNOACHUTEJBHASA 3AIINCKA

Y4eOnbiii Kypc «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIHM3a» SIBISICTCS OJIHUM W3
Hanbosiee 3HAYMMBIX B IpOrpaMMe CpeaHero oOIiero oopazoBaHusl, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH 00ecreYrBaeT MHCTPYMEHTAIbHYIO 0a3y Ui U3YyYeHHUs BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPyroil CTOPOHBI, (JOPMUPYET JTOITMUECKOE U a0CTPAKTHOE MBIIICHUE
oOy4aronuxcst Ha ypoBHE, HEOOXOJUMOM JJIsi OCBOEHMsI MH(POPMATUKHU, OOIIECTBO3HAHMS,
UCTOPUH, CIOBECHOCTH M JAPYTruX JIUCHUIUIMH. B pamkax maHHOro ydeOHOro Kypca
oOydaroniyecsi OBJaJIEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpas
(GopMyIupyeT CBOM JOCTUKEHUS B MAaTEMATUYECKOU (popme.

VY4eOHbIil Kypc anreOpbl U Hayall MaTeMaTUUYECKOTO aHAJIN3a 3aK/Ia/IbIBAET OCHOBY IS
YCIIEIIHOTO OBJIAJCHUS 3aKOHaMH (U3UKH, XUMHHM, OHOJIOTMHM, MOHHMAaHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHsI SKOHOMHUKHU U OOILIECTBEHHOW YKU3HHM, MO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO MCIOJb30BaTh UX JJIS
JalbHENIIero oOpa3oBaHMsS U B IOBCEAHEBHOW XH3HU. B TO ke BpeMs oOBiaaeHue
aOCTpakTHBIMU U JIOTMYECKH CTPOTUMH KOHCTPYKIUSIMU aIreOpbl U MaTEMaTUYECKOTO
aHanM3a pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb,
JOKa3bIBaThb YTBEPKIAEHUS C T[OMOUIbI0O MHAYKIMH M PacCyXIaTb JIEAYKTHBHO,
UCIIOJIb30BaTh 00O0OUIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHUE U aHAJIOTHI0, (popMuUpyer
KpPEaTUBHOE U KPUTUUYECKOE MBILIJICHUE.

B xone uzydyenus yueOHOro kypca «Anredpa u Hayania MaTeMaTHUYECKOIO aHAIU3a»
oOyyJarouiyecs: Mojay4yaroT HOBBIA OMNBIT PEIICHHs MPUKIAJAHBIX 3a/1ad, CaMOCTOSITEIIBHOTO
MOCTPOEHUSI MAaTEMATUYECKUX MOJIENEH peabHbIX CUTYAlMil, UHTEPIPETALMH MMOTYYEHHBIX
peuIeHuil, 3HAKOMSTCS ¢ IPUMEPAMHA MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHAMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00agaeT 3HAYUTENIbHBIM BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak yepe3 yuyeOHbI Marepuall, crocoOCTBYIOIIMI (OPMUPOBAHUIO HAYYHOTO
MUPOBO33pEHHUs, Tak U 4yepe3 cneuupuky ydyeOHOW JesATeNbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON KOHUEHTPALMM BHUMAHHUSA, CaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 NOJIyYECHHBII PE3yJIbTAT.

B ocHoBe mMeTonuku 00yueHus anreOpe ¥ HavajgaM MaTEeMaTUYECKOIro aHajau3a JEKHUT
NEeSATEeIbHOCTHBIN IPUHIIMI 00yYEHUS.

B crpykType yuebHOro kypca «Ainrebpa M Hayajga MaTeMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CIIEIYIOLIUE COJEPKATEIbHO-METOIUYECKHE JIMHUU: «YHrcaa W BBIUMCICHUSY,
«Dynkuuu u rpadukny, «YpaBHEHUS W HepaBeHCTBa», «Hauama Maremarmueckoro
aHanu3za», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEpKATEIbHO-METONYECKUE JIMHUU
U3YyYaroTCs Ha MPOTSKEHUU JIBYX JIET 00y4YeHHs] Ha YPOBHE CpeHEro ooiiero oopa3oBaHus,
€CTECTBEHHO JOMNOJHASA JpYyr JApyra M IOCTENEHHO HAChILAACh HOBBIMM TEMaMH U
paznenaMu. JlaHHBIA y4eOHBIN Kypc SIBISETCS MHTETPaTUBHBIM, IMOCKOJIbKY OOBEIUHSAET B

cebe COACPIKAaHUC HCCKOJBbKHX MAaTCMATHYCCKUX IUCHOUINIMH, TaKHX KakK anre6pa,
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TPUTOHOMETPHUSI, MATEMATUUYECKUI aHaIU3, TEOPUS MHOXKECTB, MaTeMaTHYeCcKas JIOTUKa U
npyrue. Ilo Mepe Toro kak oOydarouigecs OBJIQJEBAIOT BcE€ 0OoJee MIUPOKUM
MaTeMaTHYECKUM amlmnapaToM, y HUX MOCIEI0BATeIbHO (DOPMUPYETCS M COBEPILIEHCTBYETCA
YMEHUE CTPOUTHh MAaTEMAaTHYECKYI0 MOJENb pEeajJbHOM CHUTyalud, NPUMEHSATh 3HAHMS,
MOJIyYCHHbIE TPU HU3YYEHUHM Y4eOHOro Kypca, IS pEUICHUS CaMOCTOSITEIbHO
chopMyTUpPOBaHHOM MaTeMAaTUYECKOM 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHo-MeToAMYeckass JuHUS «Yucina © BBIUMCICHUS»  3aBEpIIAECT
(dbopMUpOBaHKE HABBIKOB UCTIOIB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HA4aToO Ha
YpOBHE OCHOBHOTO o00Imiero obpaszoBanms. Ha ypoBHe cpemnero oOrmiero oOpa3oBaHHUS
oco0oe BHUMaHUE yhensercss (OPMUPOBAHUIO HABBIKOB pAllMOHAIBHBIX BBIYMCICHUM,
BKJIIOYAIONIMX B ce0sl MCIOJIb30BAaHUE PA3NIMUYHBIX (POpPM 3alucu 4ucia, YMEHUE JeNaTh
NPUKHUIKY, BBIMOJIHATH MPUONMKEHHBIC BBIYMCICHUS, OLICHUBATH YHCIIOBBIE BBIPAKEHUS,
paboTaTh C MaTeMaTUYECKUMHU KOHCTAHTAMHU. 3HAKOMbIE OOYYalOIIMMCS MHOKECTBA
HATypaJbHbIX, LEJbIX, pPALUOHAIBHBIX W  JIEWCTBUTENIbHBIX YHUCEN JOIMOJHSIOTCA
MHOKECTBOM KOMIUIEKCHBIX 4YMCeNl. B KakIoM U3 3THUX MHOXKECTB pPaccMaTpUBAIOTCS
CBOICTBEHHbIE €My CleLU(PHUUECKUE 3a/1a4d U ONEpaluu: JEJICHNUE Halel0, ONepUPOBaHNE
OCTaTKaMW Ha MHOXECTBE LEJbIX YHCEN, OCOOble CBOMCTBA pAalMOHAIBHBIX H
UpPpAaLMOHAIBHBIX YHCEN, apu(METUYECKHE OIlepaluy, a TakKe H3BICUYEHUE KOpHS
HaTypaJIbHOM CTETEHN Ha MHOYKECTBE KOMIUIEKCHBIX yucell. biaroaaps nocienoBareibHOMY
pacIIMPEeHUI0 Kpyra HCIOJIb3YeMbIX YHCEJI M 3HAKOMCTBY C BO3MOYKHOCTSMM MX
OPUMEHEHUs NI PEIICHUs Pa3IMyHbIX 3a1ad (GOPMHUPYETCS NMPEACTABICHUE O €IUHCTBE
MaTE€MaTUKH KaK HayKM U €€ pOoJiM B MOCTPOCHHHM MOJIEIEH pealbHOr0 MHpa, MIMPOKO
UCIOJIb3YIOTCSl 0000IIEHHE U KOHKPETHU3AIH .

JIuaus «YpaBHEHHUS U HEPABEHCTBA» pPeaM3yeTCsl Ha MPOTSKEHUH BCEro o0yueHus Ha
YpOBHE cpeaHero oOmero oOpa3oBaHus, IMOCKOJIBKY B KaxaoM pasneine I[Iporpammbl
IPENyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ady. B pe3ynbrare oOyyaromuecs
OBJIAJICBAIOT  PA3IUYHBIMM METOJAMU PEIICHUS PAlUUOHAIBHBIX, HPPAIUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(pMUYECKUX U TPUTOHOMETPUUECKUX YpPAaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakKe 3a7ad, cojaepkamux mnapameTpbl. llomyuyeHHblE yMEHUS LIMPOKO
UCIOJIB3YIOTCSl MPU HMCCIEAOBaHMU (DYHKUUN C MOMOULIBIO IMPOU3BOJHOM, MPH pPELICHUU
OPUKIAJAHBIX 33Jlad M 3a/lad Ha HAaxOXKJIEHUE HauOOJIbIIMX M HAWMEHBIIWX 3HAYEHUU
¢bynkuuu. [lanHas coaeprkaTeiabHas JUHUS BKIIOYAET B ce0sl Takke (POPMUPOBAHUE YMEHUIN
BBITIOJIHATh PAacuéThl 10 (hopmysiaM, nMpeoOpa3oBaHus PAIMOHAIBHBIX, UPPAIMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPDAKEHUHN, a TaKXKe BBIPAKEHUH, COAEpKAIIUX CTEHNeHH U
norapudMel. braarogapst u3ydeHuo anredpandyeckoro mMatepuana NpoUCXOAUT JajbHeuIIee
pPa3BUTHE ANTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OOydaronuxcs, GopMupyroTcs
HaBBIKU JIEAYKTUBHBIX PACCYKICHUH, paOOThI C CUMBOJBHBIMU (hOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIE PaBEHCTB M HEpaBEHCTB. Ajirebpa mpejaraet
3¢ (deKTUBHbIE UHCTPYMEHTHI I PEIICHUs NMPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISITHO IGMOHCTPUPYET CBOM BO3ZMOMXHOCTH KaK A3bIKa HAYKH.
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CopepkarenbHo-MeToAMYeCKask TUHUS « DYHKIIUU U TpaQUKK» TECHO MEPEIJIETAeTCs C
JPYTUMHU  JIMHUAMH  y4eOHOro Kypca, TIOCKOJIbKY B KaKOM-TO CMbICIE 3a7acT
MOCIICIOBATENPHOCTh HM3YYEHHS] MaTepuasia. M3ydyeHune CTeneHHOW, IOKa3aTeIbHOu,
jgorapupMuueckoil W TPUTOHOMETPUUYECKUX (YHKIUH, HUX CBOWCTB M TIpaduKOB,
UCIOJIb30BaHUE (QYHKIUN I PEIICHUs 3a7a4d U3 JPYTUX y4eOHBIX MPEAMETOB U pealbHON
YKU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PELIICHUEM YPaBHEHUU U
HepaBeHCTB. [Ipu 3ToM OoJibllioe BHUMaHUE ynemnsercs GOpMUPOBAHUIO YMEHUS BbIPAXKaTh
dbopMynaMu 3aBHCHUMOCTH MEXIY Pa3TUYHBIMU BEIMYMHAMH, HCCIEAOBATH MOIyYCHHBIC
byHKIIMKM, cTpouTh MX Tpaduku. Marepuan 3Toi coiep aTeNbHOW JMHUW HalleJeH Ha
pa3BUTHE YMEHHI M HABBIKOB, MO3BOJISIIOIINX BbIpaXXaTh 3aBUCUMOCTH MEK]ly BEITUYUHAMHU
B pasznuuHON ¢dopMe: aHAJIUTHYECKOM, Tpaduyeckod U cjaoBecHOM. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHHUIO H
KOHKPETHU3ALUH, UCIIOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHasgs JmHUA  «Hadama  maremMarnueckoro  aHanms3a» — MO3BOJIIET
CYILIECTBEHHO PACIIMPUTh KPYT KAK MATEMAaTUYECKUX, TAK U MPUKIAAHBIX 3a7a4, TOCTYITHbIX
oOydJaronmmMmcsi, Tak Kak y HHUX TOSIBJISETCS BO3MOXKHOCTb CTPOUTH T'paUKHU CIIOXKHBIX
GyHKIUH, onpenensTh WX HAuOOJIbIINE W HAUMEHBIIUE 3HAYCHUS, BBIUUCISTH IUIOMIAIU
buryp u 0O0OBEMBI TeN, HAXOAUTb CKOPOCTH U YCKOpPEHHs TmpoueccoB. JlaHHas
co/iep)KaTelibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOEHUS MAaTEMAaTHYECKHUX
MOJENEN pealbHbIX CUTYAIUH, TO3BOJISIET HAXOAUTh HAWITYYILIEE PEIICHUE B TPUKIIAIHBIX, B
TOM  YHUCJIE€  COLHUAIbHO-3KOHOMHYECKHX,  3aJadax. J3HAKOMCTBO C  OCHOBAaMH
MaTeMaTHYECKOro aHajlin3a CIOCOOCTBYET Ppa3BUTHIO  a0CTpPakTHOro, (opMayibHO-
JIOTUYECKOTO M KpPEAaTMBHOIO MBIILIIEHUS, (POPMUPOBAHUIO YMEHHUIl pacrno3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTEMAaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOyUaroluecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTAaTaX, MOJTYYECHHBIX B XOJI€ PA3BUTHSI MAaTEMAaTUKU KaK HAyKH, U 00 UX
aBTOpax.

CopepxarenbHo-MeToAMYecKass JUHHUS «MHOXeCTBa M JIOTMKa» BKIIOYAET B ceOs
AJIEMEHTHl TEOPUU MHOXKECTB M MATEMATHYECKOM JIOTMKU. TeOpeTHKO-MHOKECTBEHHBIC
MIPEICTABIICHUS POHU3BIBAIOT BECh KypC MIKOJBbHON MaTEMaTUKU U TpeJiaraioT Hauboliee
YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONUN BCE Pa3Jesibl MATEMATUKU U €€ TPHIOKEHUH, OHU
CBSA3BIBAIOT Pa3Hble MAaTeMaTUYECKUE AMCLUMIUIMHBI M UX TPHUIOKEHUS B €AMHOE LEJOE.
[TooToMy  BaXHO  JaTh  BO3MOXHOCTH  OOydYaromieMycsi TMOHHMMAaThb  TEOPETHKO-
MHOKECTBEHHBII SI3bIK COBPEMEHHOM MAaTE€MaTUKH MU HCIOJIb30BaTh €ro JJIs BBIPAXKECHHUS
CBOUX MbICNEH. [[pyruM Ba’KHbIM NMPU3HAKOM MATEMaTHUKH KaK HAayKH CJEeAyeT MPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBaHUN M CIIEIOBaHUE ONPEICIEHHBIM IpPaBUIIaM
IIOCTPOCHUSI JOKA3aTEIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTEMATHUYECKOM JIOTHKHU
CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIJIEHUSI O0YYarOIIMXCS, MO3BOJISET UM CTPOUTH
CBOM DACCYXICHHUS HAa OCHOBE JIOTMUECKHX MpaBuil, (OPMHUPYET HABBIKA KPUTUYECKOTO
MBIIUICHUSL.



B yuebHOM Kypce «Anrebpa m Havajla MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
OCHOBbI ~MaT€MaTH4YEeCKOTO MOJCIUPOBAaHUSA, KOTOpPhIE TMPHU3BAHBI CIOCOOCTBOBAThH
(OpMHUPOBAHNIO HABBIKOB MOCTPOEHUSI MOJENEH peaNbHBbIX CUTYyallUd, UCCIEIOBAHUS ITHX
MoJieJiel ¢ TOMOIIBIO ammapara aiareOpbl U MaTeMaTHMYECKOTO aHalu3a, MHTEPHpeTaluu
MOJTyYEHHBIX PE3yJbTaTOB. Takue 3aJlaHus BIUICTCHBI B KOKABIA U3 Pa3eiioB MPOTPaMMBI,
MOCKOJIKY BECh MaTepuan y4eOHOro Kypca UIMPOKO WCIOJNB3YeTCS [UIsl PEIICHUs
NPUKJIATHBIX 3anad. [lpm pemieHuM peanbHBIX MPAKTHYECKUX 3a7ad  O0ydaromniuecs
pa3BUBAIOT HAOIIOJATENFHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJIb30BaTh aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBATh MpobiieMy. JlesTeNnbHOCTh IO
(OpMHUPOBAHNIO HABBIKOB PEIICHUS IPUKIIATHBIX 33724 OPTaHU3YeTCs B MIPOIIECCe N3yUCHUS
BCEX TeM yueOHOro Kypca «Anrebpa u Hayaia MaTeMaTHYECKOTO aHAIIN3ay.

Ha wusydenune yuyebHOrO Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIIA3a»
oTBoauTCs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11 kinacce — 136 yacos
(4 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BIYMCICHUSA

PaunonanpHpie  uncna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOH, MPOLEHTHI,
OeckoHeuHble mepuonndeckue apodu. [lpumenenue apoOel M MPOLIEHTOB ISl PEIICHUS
MPUKIIAIHBIX 3a]1a4 U3 PA3JIMYHbIX OTpACIel 3HAHUW U PEaJIbHOM KU3HMU.

JelicTBUTENnbHBIC Yncia. PalinoHanbHble U UppaIlMOHANIbHBIE YKClia. ApudMeTHIECKHe
OIepaluu C ACMCTBUTEIBbHBIMU YHCIaMU. MOIyJb 1E€MCTBUTEIILHOTO YHCIIA U €TO0 CBOMCTBA.
[Tpubnxk€HHbIE BBHIYUCIICHUS, TpaBUia OKPYTJEHUS, TPUKUIKA W OIEHKA pe3ysIbTara
BBIUHCIICHUU.

Crenenp ¢ uenbiM mnokazareneM. buHom HeroroHa. Hcmonbp3oBaHue MOIXOMSIIEH
dbopMbl  3amucu  ACHUCTBUTENBHBIX YHUCEN JJIs PEIICHHS MPaKTUYECKUX 3a1ady U
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp ¢ palMoOHaIbHBIM MMOKA3aTENIEM U €€ CBOWCTBA, CTENEHb C JICHCTBUTEIIbHBIM
IIOKAa3aTENEM.

Jlorapudgm yucna. CoiicTa jorapudma. JlecaTuuHble 1 HATYpaJIbHbIE JOTrapHU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOrO aprymeHTa. APKCUHYC, apKKOCHUHYC
Y ApKTAaHI€HC YUCIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa M TOXKAECTBEHHBIE TpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUS U YPABHEHUSA-CIIEACTBYS. HepaBeHCTBO, pelieHHe HEPABEHCTRA.

OCHOBHBIE METOJBl pEHICHUS MENbIX U JPOOHO-pAllMOHATIBHBIX YypaBHEHUU W
HEPAaBEHCTB. MHOIOYIECHBI OT OJIHOM MEPEMEHHOM. J[eNeHrne MHOro4jIeHa Ha MHOTOWIEH C
octatkoM. Teopema besy. MHorounens! ¢ nensimu ko3 dunnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHCIOBBIX BBIPAKEHUMN, COJIEPXKAIIUX CTENEHU U KOPHHU.

HNppaunonaneuble  ypaBHEHHS. (OCHOBHBIE METOABI PEIIEHUS UPPALUOHAIBHBIX
YPaBHEHU.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEUICHUS JIOrapU(PMUUECKUX
YPaBHEHHUM.

OcHoBHBIC TpuroHOMeTpuueckue Gopmyibl. [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX
BBIpAXKECHUU. PereHne TpUroHoOMETpUYECKUX YPaBHEHUN.

Pemienne cucrem NMHEWHBIX ypaBHEHHH. Martpuia CHUCTEMbI JIMHEMHBIX YpPaBHEHUU.
Onpenenutens MaTpuIpl 2X2, €ro reOMETPUYECKUNA CMBICT U CBOWMCTBA, BBIYMCIICHHUE €TI0
3HAYCHUS, MPUMEHEHUE ONPEACIUTEN JJisl PEIICHUS CUCTEMbl JIMHEHMHBIX YpPaBHEHUM.
Pemienne npukiiagHeIX 3aja4d ¢ HOMOLIBIO CUCTEMBI JIMHEMHBIX ypaBHeHUU. MccnenoBanue

ITOCTPOECHHOU MOJENH C IMTOMOILIBI MATPULL U OITPEACIIUTENCH.
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[TocTpoeHne MaTeMaTHYeCKUX MOJAECIIEH PEAIbHOW CUTYallMU C IOMOILBIO YPAaBHEHUN U
HepaBeHCTB. l[puMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1a4 U
3aJ1a4y U3 pa3auvHbIX 001acTeil HAYKH U peanbHOU KU3HMU.

DyHKIUHN U TPAPUKH

®yHkuus, cnocodsl 3aganus GpyHkuuu. B3anmuHo oOpathble QyHkunu. Kommosunus
byukuit. I'paduk pyHkiun. DnementapHbie mpeoOpazoBanus rpadukoB QYHKITUH.

OOnacTe oOmpeneiaeHUss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymn ¢dyHkuum.
[IpomexxyTkn 3HaKOMOCTOSHCTBA. YérHhie u HedéTHBble GyHKIMA. [lepuomnyeckue
bynkiun. [IpomMexxyTKu MOHOTOHHOCTH (YHKIIMH. MakCUMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiiee u HauMeHblee 3HaueHNs (PyHKIUU Ha IPOMEKYTKE.

JluneiiHas, KBajgpaTW4yHass W  JpOOHO-IMHEWHAas  (QYHKIUH. DJIEMEHTAPHOE
UCCJIEIOBaHHE U TTOCTPOCHUE UX IPa(pUKOB.

CrenenHasi QyHKIMs ¢ HATYpaJIbHBIM M LIEJbIM ToKa3aTeneM. E€ cBolicTBa U rpaduxk.
CpoiicTBa 1 rpauk KOpHS N-0il CTENEHU KaK (PYHKIIMM OOpaTHOM CTENEHH C HATypaJbHbIM
IIOKA3aTEeIIEM.

[TokazarenbHast u Jsorapupmuyeckas (yHKIUMM, UX CBOWCTBA U  TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHU.

TpuroHomeTpruyeckas OKPYXHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX (YHKIIMMA
YUCJIOBOTO apryMEHTa.

@OyHKIMOHAIBHBIE 3aBUCMMOCTH B pEalbHBIX Ipoueccax U sBiaeHusX. ['paduku
pealbHbIX 3aBUCUMOCTEN.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

ITocnemoBaTenbHOCTH, CHOCOOEI 3aJaHus MIOCJICIOBATECILHOCTEH. MeTton
MaTeMaTH4eCKOW MHAYKUMA. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCJIEIOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass M TreoMmeTrpuyeckas mporpeccud. beckoHewHo —yObIBaromias
reomerpuyeckass nporpeccus. CymmMa O€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHEMHBIM M O3KCIOHEHUHUAIbHBIM pocT. Yucno e. PopMyna CIOXKHBIX
IIPOLICHTOB. McIonp30BaHMe INMPOIpECCUM sl PELICHUS pPEAIbHBIX 3a7ad IPUKIALHOTO
Xapaxrepa.

HenpepoiBHbIe (YyHKIMHM M WX cBOWcTBa. TOYkM paspbiBa. ACHMNTOTHI T'pauUKOB
¢ynkuuid. CBoiicTBa (PyHKIMIT HENPEPHIBHBIX HAa OTpe3ke. MeTo1 MHTEepBaJIOB AJIsl pEeICHUs
HepaBeHCTB. [[puMeHeHre CBONCTB HEMPEPHIBHBIX (PDYHKITUHN JJIS PEIICHUS 3a/1a4.

[lepBass u BTOpass mnpousBoAHble (yHKUMU. OnpeneneHue, TEOMETPUUYECKUN U
(bu3MUecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoanbie saemeHTapHbIX GyHKUMA. [Ipow3BogHasi CymMMbl, NPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIIUU (QYyHKIUH.

MHokecTBa M JIOTHKA



MHOK€ECTBO, Omnepauuu HajJ MHOXECTBAMM M HUX CBoWcTBa. [uarpammel Jitnepa—
Benna. IIpuMeHeHHE TEOPETHUKO-MHOKECTBEHHOIO anmnapaTra il ONHUCAHUS pPEalbHBIX
MIPOIIECCOB U SIBIICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTUX YUCOHBIX IPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTHYECKOTO  OOBEKTa,  CIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUA

Harypanbabsie u ueneie yuncna. [[puMeHeHrMe NMPU3HAKOB JNEIMMOCTH LENbIX YHUCEIL,
HanOopIui oOmmit nenurtens (manee — HOJI) m mHammensIniee obOriee kpatHoe (manee —
HOK), octaTkoB o mojyinto, anroputMa EBkiinia i penieHus 3aad B [eJIbIX Yuciax.

Kowmmnekcuble uncna. AnreOpanueckass W TpUroHOMETpuueckass ¢GOpMbl 3allucu
KOMILJIEKCHOTO ~ 4YHciia.  ApudmeTndeckue omnepanu ¢ KOMIUIEKCHBIMH — YHCJIAMH.
N3o00pakeHne KOMIUIEKCHBIX 4YHCEel Ha KoopauHaTHOM mmiockoctu. dopmyna Myaspa.
Kopau Nn-oi1 creneHn W3 KOMIUIEKCHOTO 4ucia. [[puMeHEeHHe KOMIUIEKCHBIX YHUCEeN IS
peneHust GU3NIECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYIHOCTh YPAaBHEHHU W HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEN TPUTOHOMETPUYECKUX YPABHEHHU C MOMOILNBI0 TPUTOHOMETPUYECKON
OKPYXHOCTHU. PellieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEeNbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE  METOJABI  PEIICHUS CUCTEM M  COBOKYIHOCTEW  pallMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPAMMU.

[IpumeHeHne ypaBHEHHUM, CUCTEM UM HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a4a4 U
3a/1a4 U3 Pa3IUYHBIX O0JacTel HayKH M peajbHOM KW3HU, WUHTEPIPETALUs MOTYyUYSHHBIX
pEe3yJIbTATOB.

DOyHKUMH U TPaPUKH

['padux kommozunuu pyukiuii. ['eometpuueckre o0pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padpuueckre Meroabl perieHUs ypaBHEHUM MU HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a7a4 C ITapaMeTpaMH.

Hcnonp3oBanue rpadukoB GyHKIIUN 71 UCCIEAOBAHMS MPOILIECCOB M 3aBHCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPU PEHICHUU 3aJad U3 JAPYrHUX Y4EOHBIX MPEIMETOB U peajbHOU
JKU3HU.

Hauaja MaTeMaTH4eCKOro aHaJIn3a



[IpumeHeHrne MPOU3BOJHOM K HCCIENOBaHUI (YHKUMH HAa MOHOTOHHOCTh U
KcTpeMyMbl. HaxoxaeHue HamOOIbIIEr0 M HAUMEHBIIErO 3HAYEHUHW HENpEepbIBHOU
(GYHKIIMHM Ha OTpE3Ke.

[IppuMeHeHne NMPOU3BOMHON JUIA HAXOXKICHUS HAWIY4ILIEro PEIICHUS B IPUKIIAIHBIX
3aja4ax, AJs ONpPEAETCHHUs] CKOPOCTU U YCKOPEHHMs IpOoLEecca, 3aJaHHOTO (GOopMyJION WiH
rpauKOM.

[TepBooOpazHas, OCHOBHOE CBOMCTBO epBOOOPaA3HBIX. IlepBooOpazHble
aneMeHTapHbIX pyHkuui. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

WNurerpan. ['eomerpuyecknii CMBICI UHTErpajia. BbeluuciaeHue oOnpeneséHHOro
uHTerpaia no popmysne Herotona-JleiioHua.

[TpumeHeHne MHTErpana ajas HaXOXACHUS IUIOIAJEeH IIOCKUX (uryp m oObEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsr  pemeHuni auddepeHInanbHbIX  YpaBHEHUH. MaremaTtnueckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOLIECCOB C MOMOIIbIO AU (epeHIuaTbHBIX YPABHEHHIA.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBI YPOBEHL) HA
YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

chOpPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIMU O0O0ydYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO UYJIEHA POCCHICKOTO O0O0IIecTBa, MPEJACTaBICHUE O MaTeMaTH4YeCKuX
OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUHU, MPOIEAYP TPaXTAHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHWE B3aMMOJICHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIMSIMU U Ha3HAUCHHUEM,;

2) IAaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCHUMCKON  TpaXJaHCKOM HWICHTUYHOCTH, VYBaXXEHUS K
NpOILIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTWKH, IIEHHOCTHOE OTHOUIIEHUE K
JOCTHXKCHUAM POCCUMCKAX MATEMATUKOB M POCCHUHMCKOM MATEMATHUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTIKEHUN B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHWE JIyXOBHBIX LIEHHOCTEH POCCHUHCKOro Haponaa, CHOPMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMS, HTUYECKOTO TIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIXKCHUN HAYKU U JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JTUYHOTO BKJIaaa
B ITIOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE  OTHOIIEHHWE K MHUpPY, BKJIKOYas OCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aJay, PELICHUW, pPACCYXKIACHUH, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

c(hOpPMHPOBAHHOCTh yMEHUS MPUMEHATH MaTeMaTHYEeCKHE 3HAHUS B MHTEpecax
3I0pPOBOTO M 0e30MmacHOro odpasza *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBbBIO
(310poBO€ MUTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHITUA W OTAbIXA, peEryjspHas
dbu3nyeckass aKTUBHOCTDH), (PU3MUECKOE COBEPIICHCTBOBAHHE MPU 3aHATHUSIX CIOPTUBHO-
03JI0POBUTEIBHOU JEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHWE IIEHHOCTH TPYIOIIO0Us, MHTEPEC K Pa3IUYHBIM
chepam mpodecCHOHAIBHOW  ACATEIBbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €
NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieit mnpodeccun u
peann30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAaHBI, TOTOBHOCTh U CIOCOOHOCTh K
MaTeMaTHYECKOMY OO0pa30BaHUI0O M CaMOOOpPa30BaHHMIO Ha TMPOTSHKEHWU BCEU JKHU3HU,
TOTOBHOCTh K AaKTHUBHOMY YYacCTHIO B PEIICHUM MPAKTHYECKUX 3aJ]ad MaTeMaTH4YeCKOU
HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
10



c(hOPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJBTYPhl, MOHUMAHUE BIMSHUS COLMAIBHO-
PKOHOMMYECKHX MPOIECCOB HAa COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00ATBHOTO  XapaKTepa OJKOJIOTMYECKUX TMpoOJeM, OpHUEHTAlMsi Ha TPUMCHCHHE
MaTeMaTUYeCKUX 3HAHWK JUIs peUIeHUs 3ajad B OO0JacTH OKpYKAloImeH Cpenbl,
IJJAHUPOBAHUE TIOCTYIIKOB M OIGHKH WX BO3MOXHBIX IOCJEIACTBUM IS OKpYXKaroIieh
Cpesl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW NPAKTUKH, MOHMMAHUE MAaTEMATHYECKOW HAyKW Kak
chepbl YeNOBEUYECKOM JEATEIbHOCTH, ATAlloB €€ pa3BUTHUS M 3HAYMMOCTU JJISI Pa3BUTHUS
[MBWIN3ALIMKM, OBJIQJCHUE S3BIKOM MaTEeMaTUKU M MaTeMaTH4YeCKOW KYyJIbTYpOH Kak
CpPEACTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U UCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUW MEXKIYy MOHATUSIMHU, (OPMYIUPOBATH ONPEACICHUS] TIOHSATHUH,
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKALUKM, OCHOBAHMS NJii 00OOIIECHUS U
CpaBHEHMS, KpUTEPUHU MMPOBOJUMOTIO aHAIIN3A;

BOCIIPUHUMATh, (JOPMYJIMPOBATh U MPEOOPa30BbIBATH CYXKJICHUS: YTBEPIAUTEIIbHBIC U
OTpUIlaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOpEUHs B (DaKTax,
JAHHBIX, HAOMIONCHUSIX W YTBEPXKACHUSAX, TMpeasiaraTh KPUTEPUH [JIS  BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JIeJIaTh BBIBOJbI C WCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUECHHUM, YMO3aKJIIOUeHUHN TI0 aHAJIOTUU;

MPOBOJAUTH CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN (TPSIMBbIC
U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTAIIUIO, PUBOJIUTH MPUMEPHI U KOHTPIPUMEDHIL,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBHIOMpaTh CMOCOO pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHusi, BbIOMpaTh HamOoJiee MOAXOIAIIMNA C YYETOM CaMOCTOSITEIBLHO BBIJICIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

UCIIOJB30BaTh  BOMPOCHI  KaK  MCCJEAOBATEIbCKHUI  MHCTPYMEHT  MO3HAHUS,
dbopMyIUpoBaTh BOMPOCHl, (PUKCUPYIOIIHE MPOTHUBOpEUHE, MNpoOIeMy, YyCTaHABIWBAaTh
HMCKOMOE U JTaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;
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IIPOBOJUTE CaMOCTOSITEJIbHO CIIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEJOBAaHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro 0OBbEKTA, SBJIEHUS, [IPOLIECCA, BBISIBICHUIO
3aBHCUMOCTEN MeXIy 00BEKTaMu, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOSITENILHO ~ (POpMYIHpOBaTh OOOOIICHWSI M BBIBOABI 1O  pe3yJbTaTam
IPOBEAEHHOIO HAONIOIEHUS, HCCIIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTh IOJIYUYEHHBIX
pE3yJIbTaTOB, BHIBOJAOB U 0000IIEHMI];

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, @ TAKKE BBIABUTATH MPEIITOIOKCHUSA
0 €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISBJIATH Ae(PULINTE MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BOIPOC U
JUISL peLIEHUS 3a/1a4U;

BbIOMpaTh MHQOpPMALMIO H3 HMCTOYHHKOB pA3UYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HUHTEPIPETUPOBATh HHOOPMALIMIO DPA3NUYHBIX BHUAOB H (opm
IIPEJCTABIICHHUS;

CTPYKTYpUpOBaTh HMH(GOpPMALMIO, TMPEACTaBIATh €€ B  pa3iMuHbIX (opMmax,
WLTIOCTPUPOBATh IpapuuecKi;

OLICHMBATh HAAEKHOCTh HMH(POPMALMHM IO CAMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHHBePCATbHbIE YUeOHbI€ e CTBHS

Oo1enue:

BOCIIPUHUMATEL ¥ (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBHUHU C YCIOBUSMH U ICIISIMU
oOIIeHwsI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMUCHMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHHUS IO XOJy pEHICHHS 3aJayd, KOMMCHTHPOBATH TMOTYYCHHBIN
pe3yibTarT;

B X0JI¢ 00CYJICHHUS 3a/1aBaTh BOMPOCHI MO CYHIECCTBY 00CYKIaEMOU TEMBbI, TIPOOJIEMBI,
penraeMoi 3ajauu, BBICKA3bIBATh HWJCH, HAICICHHBIC HA TIOWMCK PEIICHHUS, COMOCTaBISATH
CBOM CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB Juajora, OOHapyXUBaTh pasziUdue |
CXOICTBO TIO3UITH, B KOPPEKTHOH opMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PaKEHUS;

NPEJICTABIATh PE3YNIbTAThl PEIICHHS 3aJa4H, SKCIICPUMEHTa, UCCICI0BaHUs, IPOCKTa,
CaMOCTOSITCIIBHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aja4 Mpe3CHTAlMH |
0COOEHHOCTEH ayUTOpHH.

PeryasiTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJIAITh IUIaH, aJTOPUTM PELICHHs 3aJaud, BHIOMPATh CIIOCOO pElIeHUs ¢ y4éToM
UMEIOUINXCS  pPEeCypcoB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBaThb |
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUM MH(OpPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
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BJIAJ€Th HAaBbIKAaMM TI03HABATEIbHOW pe(ieKCMM KaK OCO3HAHMS COBEPILIAEMBIX
JNEUCTBUA M  MBICIMTENBHBIX MPOLIECCOB, HMX pe3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U pe3yIbTaTa PEIIeHNs MaTeMaTHUeCKOH 3a1auu;

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHHUKHYTH NPHU PELICHUU 33Ja4M, BHOCHUTD
KOPPEKTUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JNAHHBIX, HaWJIEHHBIX
OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa IEJId U YCIOBUSM, OOBSICHATH HPUUYUHBI
JOCTHKCHUSI WIA HEJOCTIKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh U HCHOJB30BATh MPEUMYIECTBA KOMAHAHOW M WHIUBUIYaAIIbHOM pabOThI
IpU pEelIeHnH Y4eOHBIX 3a7ad, MPUHUMATh 11eJIb COBMECTHOM AESTENbHOCTH, TIIAHUPOBATh
OpraHM3aIlMI0 COBMECTHOM pabOThl, pachpenensTb BUABI paboOT, JOrOBapUBaTHCA,
00CyX/1aTh MPOLECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYyMIOBBIX (hopmax paboThl (00CYyxkAeHUSI, 0OMEH MHEHUMN, «MO3TOBBIC
IITYPMBD» U MHBIE), BBIIOIHITh CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOM JECUCTBUSA C
JIpYTMMH 4YJI€HaMHU KOMaHbl, OIICHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO
KpUTEepUsM, chOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMO,ICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy obydyenus B 10 kjacce oOyyaromuiicss MOJYYUT CIEAYIOLIUE MPEIMETHbBIE
pe3ysbTaThl MO OTAEIBHBIM TeMaM pabouell mporpamMmbl yd4eOHOro Kypca «Anredpa u
Hayajla MaTeMaTHYECKOTO aHAJIN3a:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO  ONEpUpOBaTh  MOHATHUAMU:  PaALMOHAIBHOE  YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, UPPALMOHAIBLHOE YKCIIO, MHOXKECTBA PAllMOHAIBHBIX U
JNENUCTBUTEIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOIO YNCIA;

NPUMEHATh ApOOM W TMPOLEHTHI JJIs PEIIEHUs NPUKIAJHBIX 3a/ady M3 Pa3IMYHBIX
OTpAaCJIE 3HAHUW U pEAIbHOW KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, MPAaBUIa OKPYTJICHUS, IPUKUIKY U OLEHKY
pe3ynbTaTa BIYNCICHUN;

CBOOOJHO OINEpPUPOBATH MOHITHEM: CTENEHb C LIEJIbIM IOKa3aTeJeM, HCIOJIb30BaTh
NOAXOASIYI0 (OPMY 3aMMCH JEHCTBUTEIBHBIX YKMCEI JJI PEIICHUs MPAKTUYECKHUX 3a]ad U
NIPE/ICTABIICHUS IaHHBIX;

cBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPAJIbHOM CTENEHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJHO OIEPUPOBATH MOHATHSIMU: JOrapu(p™m Yucia, JECATUYHBIE U HATYpaJIbHbIE
Jgorapupmsl;

cBOOO/IHO OINEPUPOBATh MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO
aprymMeHTa;
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ONEPUPOBATh MOHATHUAMHU: AapPKCUHYC, ApPKKOCHMHYC M apKTAHIME€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHHS U HEpaBeHCTBA:

CBOOOJHO  ONEpPUPOBATh MOHATUSMU: TOXJIECTBO, YypPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHSTh PA3IMYHbIE METOJbl PEIICHUS PAIlMOHAIBHBIX W JPOOHO-palMOHAIBHBIX
YpaBHEHU, IPUMEHSATh METOJI UHTEPBAJIOB JIJIs1 PEUICHUS HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: MHOTOYJIEH OT OJHOW MEPEMEHHOMN, MHOTOWIEH C
HeNbIMU KO3 (UIIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTh JeJeHHe MHOTOuYJieHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CHCTEMa JIMHEWHBIX YpPaBHEHM, MaTpula,
ONPENECINUTENIb MATPULIBI 2 X 2 W €ro T€OMETPUYECKUN CMBICH, HUCIIOJIb30BaTh CBOMCTBA
onpenenuTess 2 X 2 Juisl BBIYUCIEHUS €r0 3HA4Y€HUs, NPHUMEHSTh OINPEACIUTENN IS
pEelIeHUs] CUCTEMbI JIMHEWHBIX YPABHEHUM, MOJEIUPOBATh PEAIbHBIE CUTYAllUU C TOMOILBIO
CUCTEMBI JIMHEMHBIX YPaBHEHUH, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C TOMOIIBI0 MAaTPULL U
ONPEIEIUTENIEH, MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

MCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU AJIA IPpeoOpa30BaAHUS BbIPAKEHUN;

BBINIOJIHATh TPEOOpPA30BaHUSI YHUCIOBBIX BBIPAKEHHM, COJEP)KALIUMX CTEHNEHU C
palMOHAJIBHBIM [10KA3aTEeJIEM;

UCIIOJIb30BaTh CBOMCTBA Jiorapu(MoB i mpeoOpa3oBaHUs JOrapuPpMHUUECKUX
BBIPAKCHUN,

CBOOOJHO  ONEpUPOBaTh MNOHATHUSMHU:  HppAlMOHAIIBHBIE, IIOKA3aTeJbHbIE U
jgorapu(MUYECKHE YpPAaBHEHHs, HAXOAUTh HUX PEIICHHS C TOMOIIBIO PABHOCHIIBHBIX
NIEPEXOA0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TpHUTrOHOMETpUuYeckue (opMmynbl Uit mnpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO OINEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, MPUMEHSTh
HEoO0XouMble (POPMYJIIBI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUH;

MOJICIUPOBATh pEAbHbIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJadM, HWCCJIENOBATH IOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM armapara ajareopsl.

DOyHKuuu U rpapuku:

CBOOOJTHO OIEPUPOBATHh MOHITHAMU: (DYHKIIHS, CIOCOOBI 3aanus GyHKIIUU, B3AUMHO
oOpaTtHbie QPYHKITMU, KOMIO3UIUS PYHKIUH, rpaduk (yHKIIMU, BBITIOJHATH dJIEMEHTApPHBIC
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: O00JIACTH OMpPENENECHUSI U MHOXKECTBO 3HAYEHUU
byHKUMU, HYJW QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

cBOOOIHO ONEPUPOBATHh MOHATHSIMM: YETHBIE U HEUETHbIE (DYHKUMH, MEPUOTUUECKHE
GyHKIIUHA, TPOMEKYTKM MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl U MUHUMYMBI (YHKIIAH,
HanOOoJIblIEE U HAMMEHBIIIEE 3HaUEeHUE (PYHKIIUU HA TPOMEKYTKE;
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CBOOOJIHO OIEPUPOBATH MOHATHSIMU: CTENEHHAas (DYHKIMS C HATypajdbHBIM M IIEJIbIM
nokasareisieM, rpaduk CTeneHHOW (YHKIIMU C HATYypajJbHBIM U LIEJBIM MTOKa3aTeneM, rpapuk
KOpPHS N-OM CTENEeHU KaK (PYHKIIMH 0OpaTHON CTEMEHH C HATYpaJbHBIM MOKa3aTelleM;

OTIepUpOBaTh TOHATUSMH: JTUHEHHAS, KBaIpaTHUUHAs W JPOOHO-TMHEHHAs (yHKIINU,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEI0OBAHKUE U MTOCTPOEHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMMU: MOKa3aTeIbHas U Jorapupmudeckas QyHKINH, UX
CBOMCTBA U IrpauKu, UCIIOJI30BaTh UX IPAPUKU JUIs pELICHUS] YpaBHEHUI;

CBOOOJHO ONEPUPOBATH MOHATUAMH: TPUTOHOMETPUUYECKAS] OKPYKHOCTD, OIIPEIETICHUE
TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apryMEHTa;

UCI0JIb30BaTh rpaduKu PYHKIUHI JJIs KCCIEOBAaHUS MPOILECCOB U 3aBUCUMOCTEH MpHU
pEelIeHUN 3aJ1ay U3 IPYrux y4eOHbIX MPEIMETOB U pealbHOM KU3HU, BEIPAKATH POpMYIIaMU
3aBUCUMOCTH MEX]ly BEJIMYUHAMH;

Hauana MaTeMaTuecKoOro aHajamu3sa:

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: apu(PMETHUECKast U TeOMETpUYEcKasi Iporpeccus,
OECKOHEYHO YOBIBAOIIASl TE€OMETPUYECKasl MPOTPECCHUsi, JTUHEHHBIM U KCIIOHEHIIUATbHBIN
poct, GopMyJia CI0XKHBIX MPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCITI0JIB30BATh IPOrPECCHH ISl PEILICHUS PEAbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: MOCIEIO0BATEIBHOCTb, CHOCOOBI  3aJaHUs
MOCJIEI0BATEIbHOCTENH, MOHOTOHHBIE M OTrPAHUYEHHBIE IOCJIEIOBATEIBHOCTH, MOHUMATh
OCHOBBI 3apOKJICHHUSI MATEMAaTHYECKOTO aHallh3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OIIEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIC (PYHKIIUHU, TOUYKH pa3phiBa rpaduka
(yHKUIHH, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATUEM: (PYHKIUS, HENpPEpbIBHAS HA OTPE3KE, NPUMEHSTh
CBOMCTBA HEMIPEPHIBHBIX (PYHKITUHN I PEIICHUS 3a]1a4;

CBOOOJTHO OIEpUPOBATh MOHSATUSIMU: TeEpBas W BTOpas MPOU3BOAHBIC (PYHKIUH,
KacareyibHas K rpaduky QyHKIINY;

BBIYUCIISITh MPOU3ZBOAHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO W KOMIIO3UIIMHU JIBYX
GyHKIUN, 3HATh POU3BOHBIC dJIEMEHTAPHBIX (QYHKITUN;

UCIIOJIb30BaTh T€OMETPUUYECKUN W (DU3MUECKUN CMBICIT TPOU3BOJAHON JUIsl pEHICHUS
3az1ay.

MHokecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHSATUSAMH: MHOXKECTBO, OIEpAllMU HaJ MHOYKECTBAMH;

UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar i ONMCAaHUS  peajbHbIX
MPOIIECCOB U SIBJICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJHO OMEPUPOBATH MOHATUSIMH: ONpEIeNIeHuEe, TeopemMa, ypaBHEHHE-CIIE/ICTBHE,
CBOMCTBO MAaTe€MaTUYECKOro OOBEKTa, JOKAa3aTelIbCTBO, PABHOCWIIbHBIC YpaBHEHUS H
HEPABEHCTBA.

K koHiy obyuyenus B 11 kijacce oOyyaroluiicss MOJYYUT CIEAYIOLIUE MPEIMETHbBIC
pE3yNbTaThl MO OTACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «Anrebpa u
Hayajga MaTeMaTU4YECKOrO aHAIN3a»:
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Ywuciia 1 BbIYHCICHHSA:

CBOOO/IHO ONEPUPOBATH IOHATHUAMU: HATYpPAJIbHOE W LEJ0€ YHUCIIO, MHOYKECTBA
HATypaJbHBIX M LEJIBIX YHCEJ, UCIOJIb30BaTh MPU3HAKU JENUMOCTU Lenbix unucen, HOM u
HOK HaTypanbHBIX YKCeN IS peIeHus 3a/1a4, IPUMEHITh alroput™ EBKIHa;

CBOOO/IHO ONEpHUpOBaTh MOHATHEM OCTaTKa 10 MOJYJIO, 3alUChIBATh HAaTypaJlbHbIE
YKCJIA B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMIUIEKCHBIX
qucell, MPEACTABIATh KOMIUIEKCHBIE 4YHCIa B anreOpanueckodl W TPUTOHOMETPHUYECKOM
¢dbopMe, BBHIIOTHATH apu(PMETHUECKHE OINEpali ¢ HUMU U H300pakaTh Ha KOOPAMHATHOMN
IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh NOHATHSAMHU:  HpPPALMOHAIBHBIE, IIOKA3aTeJbHbIE U
Jorapu(MUUEcKre HEPaBEHCTBA, HAXOAUTh HX PEHICHHS C TOMOIIBI0 PaBHOCHUIBHBIX
IIEPEXO/IOB;

OCYILIECTBIATH OTOOP KOPHEH MpHU PELIEHUH TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CcBOOO/IHO ONEPUPOBATHh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HE0OXoauMbIe (DOPMYJIBI JIJISl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: CHUCTEMA M COBOKYNHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUSA CUCTEMBI
U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAllMOHAIBHBIX, IOKA3aTENbHBIX U JOrapu(pMUYECKUX
YPAaBHEHUU U HEPABEHCTB;

pemarb paluoHaNIbHbIE, UpPpalUOHANbHBIC, IMOKa3aTelIbHbIC, JIOrapu(PMUUYECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOILYIIN U NTApaMETPHI;

OPUMEHATh IpaduuecKkrue METOIbl Ui PEIIeHUs YpaBHEHUH M HEPaBEHCTB, a TaKKe
3a7a4 C ImapameTpamu;

MOJICJIUPOBATh pEAlbHbIE CHUTYyalldd Ha SI3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHIO 3aJa4y, UCCIEAOBATH MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapaTa aireOpbl, THTEPIPETUPOBATD MOJIYUYEHHBIN pe3ybTarT.

DYyHKIUHN U TPAPUKHU:

CTPOUTDH IpaPUKU KOMIO3UIMU (PYHKLIUN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEI0BAHUS U
CBOMCTB KOMITO3MIIMH JIBYX (PYHKIIUI;

CTPOUTh TE€OMETPUYECKHE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPJIMHATHOMN
IIJIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPAUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

NPUMEHSATH (DYHKIMH JIJISI MOJIETMPOBAHUS M UCCIIEIOBAHUS PEAIbHBIX MPOLECCOB.

Hauana MaTeMaTH4yecKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIAHYIO JUIsl HUCCIAEAOBaHHUS (YHKIMM HAa MOHOTOHHOCTh U
DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HAUMEHbIIIee 3HAUeHHs PYHKIIMUA HEMPEPHIBHON Ha OTPE3KE;
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UCTIOJIb30BaTh MPOM3BOIHYIO I HAXOKIEHUS HAMIYUIIETO PEIICHHS B MPUKIAIHBIX,
B TOM UYHCJIE COIHUATBHO-DKOHOMHUYECKUX, 3ajadax, /s OMPEIeIICeHUs CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOTo (popMyIon uin rpadukom;

CcBOOOZIHO OMNEpUPOBATh TMOHATUSAMU: TEpPBOOOpa3Has, ONPEACNEHHBIA HHTErpal,
HaXOJWTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (YHKIIUH M BBIYHCIATH MHTETpal 1Mo (opmysie
Hrrorona-Jleiibnumna;

HAXOAWTh IJIOMIAIN TUIOCKUX QUTYP U OOBEMBI TEJ C TTIOMOIIBIO HHTETPAIa;

UMETh MPEJCTABICHNE O MaTEeMaTHYECKOM MOJETUPOBAHUU Ha MPUMEPE COCTABIICHUS
mudepeHnnanbHbIX ypaBHEHUMH;

pemiath NPUKIAJAHBIE 3aJa4d, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKOTO W
(GU3MYECKOTO XapaKTepa, CpeCTBAMU MaTEMaTHICCKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue
pa3jaeiioB U TeM
MPOrpamMMbI

Ne
n/n

Bcero

KoanuecTBo 4acoB

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

MHOXECTBO
JICHCTBUTEIbHBIX YUCEI.
MHOTO4JICHEL.

1 PanmonansHuble
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YpaBHEHUH
OyHKIUYN U TpapUKH.

2 CrenenHast GyHKIIHS C
LIEJIBIM ITOKa3aTeaeM

24

12

Apudmernaeckuit
KOpPEHb N-O CTETIEHHU.
HppaunonaibHbie
ypaBHEHUs

15

Iloka3aTenpHas
4 GbyHKIHS.

Iloka3zaTenbHBIC

ypaBHEHUS

10

Jlorapudmuueckas
GyHKIHS.

5
Jlorapudmuueckue
YpaBHEHHUS

18

Tpuronomerpuyeckue
BBIPAKEHUS U YPABHEHUS

[TocrnenoBarensHOCTH U
HpOrpeccHu

22

10

HenpepriBable QyHKIIUY.
[IpousBoaHas

[ToBTOpEHME,
9 0000111EHHE,
cUCTeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

20

136

10

18




11 KJIACC

HauMenoBanue
Ne

pa3aesioB u TeM
n/n

NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl

UccnenoBanmne GpyHKmii
1 C TTOMOIIIBIO
MPOU3BOAHOMN

[TepBooOpasnas u
UHTETpal

I'paduknu
TPUTOHOMETPHUYECKUX
3 GbyHKIHH.
Tpuronomerpuveckue
HEpaBEHCTBA
WppanuoHnaibHsie,
MOKa3aTelIbHbIC U
JorapupMHUUECKUE
HEpaBEHCTBA

5 KommniiekcHbie uuncia

22

12

14

24

10

HaTyp AJIbHBIC U LICJIBIC
qucia

Cucrembl
palMOHANbHBIX,
HppaLMOHATIBHBIX
MOKa3aTEeNbHBIX U
Jorapu(PMUIEcKux
YpaBHEHUU

8 3amauu ¢ nmapaMeTpamu

10

12

16

[ToBTOpEHUE,
9 000011IeHNE,
CUCTEMaTHU3alus 3HAHUH

16

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10

19




