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HOACHUTEJIBHASA 3AIIMCKA

Pa6ouas mporpamma yueOHOTO Kypca «Anredpa U Hayaia MaTeMaTUYECKOTO
aHanm3a» 0a30BOro ypoBHs misi oOydarommxcs 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOrO rocy1apCTBEHHOTO 00Pa30BATENHLHOTO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHusi, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPENBABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAJULUN POCCUICKOIrO
oOpazoBanus. Peanmzamus mporpammbl 00eClEYMBAECT OBJAJCHUE KIIOYEBBIMU
KOMIETEHIIUSAMH, COCTABIISIOIIMMHU OCHOBY HJISi CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Havajla MaTeMaTUYECKOTO aHAJIN3a» SIBJISETCS OJIHUM W3
HauOojiee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOJIbI, IMOCKOJbKY, C OJHOM
CTOPOHBI, OH OOECHneYrMBaeT WHCTPYMEHTaJIbHYIO 0a3zy Mg H3y4YyeHHUs BceX
€CTECTBEHHO-HAYYHBIX KYypPCOB, a C APYrod CTOPOHBI, (HOPMHUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCSd HAa YpPOBHE, HEOOXOJUMOM Il OCBOCHUS
KypcoB HHGOPMATUKH, OOIECTBO3HAHMS, UCTOPHUH, CJIOBECHOCTH. B pamkax
JJAHHOTO Kypca yd4alllhecsl OBJIaJCBAIOT YHUBEPCAJIbHBIM SA3bIKOM COBPEMEHHOM
HayKH, KoTopas (GopMyJIMpyeT CBOU JOCTHIKEHUSI B MaTEMaTHIECKOM (opMme.

Kypc anreOpsl 1 Hayan MaTeMaTUYeCKOro aHaIKM3a 3aKJIabIBaeT OCHOBY JIJIst
YCIIEITHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHHM, OHOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJCHIIMH HOKOHOMHUKH U OOIIECTBEHHOW IKW3HU, TO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEJHEBHOW XU3HU. B TOoxe BpeMs OBIaJieHHE
a0CTpPaKTHBIMU W JIOTUYECKH CTPOTMMHU MAaTEeMaTUYECKUMHU KOHCTPYKIIUSIMU
pa3BHUBAET YMEHHE HAxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKJEHHUS, UCI0JIb30BaTh 0000IIEHNe U KOHKPETHU3allNi0, a0CTparupoBaHue u
aHaJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIUICHUE. B X07e n3yueHus
anreOppl M HavYaJl MAaTEMaTUYECKOrO aHajiu3a B CTapllieil IIKoJie Yyyaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHHWS TMPUKIAIHBIX 3aJlady, CaMOCTOATEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH pealIbHbIX CUTyalldid U WHTEPIpPETalUU
MOJYYEHHBIX  PELICHUW, 3HAKOMATCS C  [PUMEpPaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TMpUPOJE, HAYKE U B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCIHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak depe3 y4eOHBIM Marepual, CIoCcOOCTBYIOMUM (HOPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHs, TaK M UYepe3 CHerupuKy y4eOHOU NeATelbHOCTH,



TpeOyromien CaMOCTOSITEJILHOCTH, AKKypaTHOCTH, IPOJOJDKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YJIbTAT.

B ocnoBe wmetoauku oOyueHusi aiareOpe W HadajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AEATEIbHOCTHBIM MPUHIIUIT O0y4EHUS.

CrpykTypa Kypca «Anredpa n Hauajga MaTEMaTUYECKOTO aHaJIN3a» BKIIIOYAET
CIIEAYIOIINE CONEPIKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCICHUSD,
«Dynkuuun U rpapukm», «YpaBHeHHMs M HepaBeHcTBay, «Hauwama
MaTeMaTU4ecKoro aHanusa», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEP>KATEIIbHO-METOIUUECKUE JIMHUM HU3Yy4aroTCid Ha NPOTSHKEHUU JABYX JIET
oOyueHusl B CTapuieil IIKOoJie, ECTECTBEHHO JOMOJHSIS APYT ApYyra U IMOCTENEHHO
HAChII[asiCb HOBBIMM TE€MAaMW W pasaenamu. JlaHHBIA Kypc  SIBISETCS
WHTErPAaTUBHBIM, IOCKOJBKY OOBEAMHSET B ce0e COAECpKAHUE HECKOJIbKUX
MaTeMaTHUYECKUX JTUCUUIUIMH: anre0pa, TPUrOHOMETpHUs, MaTeEMaTUUECKUN aHaIN3,
Teopusi MHOXKeCTB M Ap. [lo Mepe Toro kak ywamiuecs OBJafeBalOT BcE Oosee
HIMPOKUM MAaTEMATHUYECKHUM alllapaToM, y HUX MOCIEA0BATEIbHO (POPMUPYETCS U
COBEPLICHCTBYETCS YMEHHME CTPOUTh MAaTEMAaTHYECKYI0 MOJEINb pPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHUS, MOJY4YEHHbIE B Kypce «AnreOpa M Hayaia
MaTEeMaTHUYECKOTO aHaINU3a», JUIsl PELICHHUs] CaMOCTOSATENbHO C(HOPMYIHMPOBAHHON
MaTEeMaTUYECKOH 3aJ1a4M, a 3aTEM HHTEPIIPETUPOBATH MTOTYYEHHBIN PE3yIbTaT.

ConepxaTenbHO-METOANYECKasA TUHUSA «UuCna W BBIYMCIECHUS» 3aBEpPLIACT
(opMHpOBaHKE HABBIKOB MCHOJb30BAHMS IEUCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW IKojie. B crapmieii mikone oco0oe BHUMaHUE YACNSCTCS
(OpMUPOBAHNIO TPOYHBIX BBIUMCIMTEIbHBIX HABBIKOB, BKIIIOUAKOLIUMX B ceOs
UCIIOJIb30BAaHUE PANIUYHBIX (OPM 3alKuCH JEWCTBUTEIBHOIO 4YHUCIA, YMEHHE
pPAlMOHAJIBHO BBINNOJHATH JACHUCTBUS C HUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuyecs MOJYyYaroT HAaBBIKM NPUOJMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JICUCTBUM C 4YHCJIaMH, 3allMCaHHBIMU B CTaHJapTHOW (dopwme,
VCITOJIb30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLEHUBAHUS YMCIIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHUS U HEPABEHCTBA» PEAJU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHs] B CTaplied IIKOJIe, MOCKOJbKY B KaXJOM pasjelie MporpamMmbl
PEIyCMOTPEHO PEUIEHUE COOTBETCTBYIOUIMX 3ajay. OOydaroniyecs: OBJaJeBaoT
pa3IMYHBIMA METOJAMHU PEIICHHs IEJbIX, PAalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(MMUYECKUX U  TPUTOHOMETPUUECKUX YypaBHEHUIA,
HEPABEHCTB U X cucteM. [lomydeHHble YMEHUS UCTIOIb3YIOTCS MIPU UCCIEA0BAaHUH
GyHKUMHA C TOMOIIBI0 MPOU3BOIHOM, PEIIeHUH MPUKIAIHBIX 337a4 M 3a/Jay Ha
HaxoXKJeHHWE HauOONbIIMX ¥ HaUMEHbIIMX 3HaueHud ¢Qynkuuu. JlanHas
colepKaTeNbHas JMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHHE YMEHHU
BBIMOJHATH pacu€Thl Mo QopmysiaM, npeoOpa3oBaHUs LENbIX, PAUOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHM, a TaKK€ BBIPAKECHHI,



coJlepKallux CcTerneHn u Jorapudmel. bmaromaps m3ydeHHio anredpanyeckoro
MaTepyasa IPOUCXOJUT  JAJbHEWINEE  Pa3BUTHE  ANTOPUTMUYECKOrO U
aO0CTPAKTHOTO MBINIICHUST yYaIuxcs, (QOPMUPYIOTCS HAaBBIKM JETYKTHBHBIX
paccyXJieHuid, paboTbl C  CUMBOJBHBIMH  (OpMamMu,  MPEACTABICHHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. AureOpa
npemnaraet d(PQPEeKTUBHBIE WHCTPYMEHTHI IS PEIICHHWS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HArJsIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUUM H  TpaduKu» TECHO
MEPEIIETAETCS C APYTUMU JIMHUSIMU KypCa, MMOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T
MOCJIEIOBATENBHOCTD U3YUYEHUS Marepuana. N3yuenue CTEIEHHOM,
MIOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHI, X CBOKCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pEIIeHHs 3a1ad U3 JIPYTUX y4eOHbIX
MPEAMETOB U PEATBHOM )KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaKk U C PEIICHHEM YpaBHEHHMA W HepaBeHCTB. [Ipu 3ToM OoiblIOE BHHUMaHHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXkaTb (POPMyJIamMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, MCCJENOBAaTh MOJYYEHHbIE (QYHKIHH, CTPOUTH HUX
rpaduku. Marepuan 3Toil cofiepKaTeIbHON JTMHUU HAlleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMHU B
pazuyHOM (popMe: aHAIMTUYECKOM, rpaduueckoil U cioBecHoil. Ero msyuenue
CIIOCOOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETH3AIIMHU, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHasg nuHus «Hadaa mMaTeMaTH4ecKOoro aHaian3a» MO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYr Kak MaTeMAaTHUYECKUX, TAK W MPUKIAIHBIX 3ajady,
JOCTYITHBIX OOYYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh MCCIEA0BATh U
cTpouth Tpaduku GYHKIUN, ONpPEeAeNsITh UX HauOOJbIIME W HAUMEHBIINE
3HAUEHUSA, BBIYUCIATH IUIOMIAAN (GUTyp U OOBEMBI Tell, HAXOIUTh CKOPOCTU U
yCcKopeHusi TmporeccoB. [laHHas copaepkarelibHasi JIMHUS OTKPHIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUS MATEMAaTHYECKUX MOJIEJE pealbHbIX CHUTYalluid,
HAXOXKJEHUSl HAWJIY4lIIero pPelleHUs B MNPUKIAJHBIX, B TOM YHUCJE COLUAJIBHO-
HPKOHOMHMYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTUYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIIbHO-IOIMYECKOTO U KPEaTUBHOTO
MBIIIICHUS, (OPMUPOBAHUIO YMEHWUW paClO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHUKe M ucKycctBe. OOydarommecss y3HAIOT O
BBIIAIOUINXCS PE3yJIbTaTax, IMOJIYYEHHBIX B XOAE pPa3BUTHS MAaTeMAaTHKH Kak
HayKH, U UX aBTOpax.

CopepxarenpbHO-MeToANYECKask JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. TEOpETHKO-MHOKECTBEHHbBIE
MIPE/ICTABIICHUS MTPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKH U MpeaiararoT



Haubosiee yHUBEPCAJIbHBIN S3bIK, OOBEIUHSAIONINN BCE pa3/ieibl MaTEMaTUKH U €€
NPWIOKEHU, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATHYECKHE IUCLUIUIMHBI B €QUHOE
uenoe. 1lo3roMy BaXHO JaThb BO3MOYKHOCThH IIKOJBHUKY MOHUMAaTh TEOPETHKO-
MHOKECTBEHHBIH $3bIK COBPEMEHHON MAaT€MaTUKU U UCHOJIb30BaTh €ro Jyisl
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Havaja MaTeMaTUYECKOIO aHajau3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJEIUPOBAHUSA, KOTOPBIE IPU3BAHBI
c(opMUPOBATh HABBIKM MTOCTPOEHUS MOJEIIEH PEAIbHBIX CUTY alllii, NCCIET0BAaHUS
TUX MOJEJIEH C MOMOIIbIO almnapara ajareOpbl ¥ MaTeMaTHUECKOrO aHajau3a U
MHTEPIIPETALNU MOJTYYEHHbBIX pe3yibTaToB. Takue 3alaHusl BIUIETEHBI B KayKIbIH
U3 Pa3esIoB IPOrPaMMBl, TIOCKOJIBKY BECh MaTEPHUAIl Kypca HIIMPOKO MCIOIb3yeTCs
JUISL peleHusl MPUKIaAHbIX 3a1a4. [Ipu permeHnn peanbHbIX NPaKTUYECKUX 3a/1a4
ydalecs: pa3BUBAIOT HAOMIOATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJIB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. JlestenbHOCTh MO (OPMUPOBAHHIO HABBIKOB PEIICHMS MPUKIIAIHBIX
3aJa4 OpraHM3yeTcs B IPOLIECCE M3YUEHUs BCEX TEM Kypca «Anredpa um Hayaia
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B ydeOHOM miaHe Ha M3yueHHE Kypca aiareOphl W Hadajdl MaTeMaTHYeCKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 4aca B Hejaento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a niBa roja ooyuenus — 170 qacos.



COJEPKXAHHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubpie uncna. OOBIKHOBEHHbIE W JECATUYHBIE IPOOHU, MPOLEHTHI,
OECKOHEUHbIE  MepUuoANYecKrue  Japodu.  Apudmernueckue  omnepamuu ¢
palMoOHAIBHBIMU YKCIaMU, TPeoOpa30BaHus YUCIOBBIX BhIpakeHuil. [Ilpumenenue
Ipo0ell U MPOUEHTOB IS PELICHUs NPUKIAJHBIX 33a4 U3 PAa3JIMYHBIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenbHble uuncia. PalnuoHanbHblE YW HUpPpalMOHAIbHBIE YHCIIA.
Apudmernueckre orepanud ¢ JEHCTBUTENbHBIMU YHuciaMmu. [IpubnrxkEHHbIE
BBIYMCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHHM.

Crenenp ¢ 1menbiM  nokazatenem. CrangaptHas  Qopma  3amucu
JNeUCTBUTENbHOTO uyuciaa. Mcmonb3oBaHue moaxonsdmied  (GopMmbl  3amucu
JEHCTBUTEIBHBIX YHUCEN Ul PELICHHUs NPAKTUYECKUX 3a7ad U IMPEICTaBICHUA
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalbHOM  creneHu.  [ledictBus ¢
apu(PpMETUYECKUMU KOPHSAMHU HATYyPaJIbHON CTEIEHH.

CuHHyC, KOCHHYC ¥ TaHI'€HC YMCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE PE0OPa30OBaAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHHEe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHE HEPaBEHCTBA.
Meton uHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-palIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienue nppanoHaibHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a1ad
W 33]1a4 U3 PA3IMYHbIX 00J1aCTel HayKU U PeaIbHON KU3HU.

DyHKIUHN U rpaPuKH

@Oyukius, cnocoOsl 3amanus ¢yHkuuud. [padux dysaxkumm. BzanmuO
oOpaTHbIe (DYHKITHH.

OObnacTh ompeneneHns U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynmn ¢yHkimm.
[TpomexyTku 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHas (QyHKIMS ¢ HATYpaJbHBIM U LIETBIM MOKa3aTesneM. E€ cBolicTBa
rpaduk. CBolicTBa U rpaduK KOpHS N-O CTENIEHHU.



TpuronoMmerpuueckasi OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

HauaJsia MmaTeMaTH4€CKOr0 aHAJIN3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATENBHOCTEN.
MOHOTOHHBIE MOCIEN0BATEILHOCTH.

ApudmeTrnueckas U reoMeTpuueckas nporpeccui. beckoneuyHo yoObiBaromas
reoMerpuueckas mnporpeccus. Cymma 6eCKOHEUHO yObIBaIOIIeH TeOMeTpUYECKOM
nporpeccur. DopMmylia CIOXKHBIX MPOUEHTOB. VCronb30BaHUE TPOTpeccUu st
peLIEHUs peallbHbIX 3a]1a4 IPUKIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoKecTBO, onepanuyd HajJ MHOKecTBamu. [uarpammer Ounepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO arapara JJjisi ONKMCAaHUS PEajbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PEIIEHUU 3a]]a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BBIYMCICHUSA

Harypanshubie u niensie yncna. [Ipu3Hakyn qe1mMOoCTy HEIbIX YUCed.

CreneHb ¢ palioOHAJIbHBIM TTOKa3atesnieM. CBONCTBA CTETICHHU.

Jlorapudm uucna. JleciTudabie U HATypaJbHbIC TOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BBIpAKEHUM, COEPKAIIUX JIOTapUPMBI.

[IpeoOpa3oBaHue BBIPAXKEHUM, COACPKAIIUX CTEMNEHH C palydOHAIbLHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIC yPABHEHUSI 1 HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUSI U HEPABEHCTBA.

CucTtemMbl TMHENHBIX YpaBHEHUW. Penienne npukiaaHbixX 3aad ¢ MOMOLIBIO
CUCTEMBI JIMHENHBIX YPAaBHEHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM U  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3jIudHbIX 00JlacTell HayKu U peanbHOU
KU3HHU.

DOyHKUUM U rpaQUuKHU

Oynkrus.  [lepuommueckue  QyHkmuu. [IpoMexyTkn  MOHOTOHHOCTH
byHkuud. MakcumMymbl 1 MUHUMYMbl (QyHKUUU. HanOosbliee W HauMeHbIlEe
3HaueHue (PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIUU, UX CBOMCTBA U TpaUKH.

[TokazatenbHas u norapudmMuyeckast QyHKIIUH, X CBONCTBA U Tpaduku.



Hcnonp3oBanue rpadukoB QyHKIMI 111 pelieHus] ypaBHEHUN W TUHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKOUN I HCCIEAOBAaHUS TPOILECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPHU PEUICHUHU 3a7a4 U3 JPYTUX Y4eOHBIX
MIPEAMETOB U PEATBbHOM KU3HH.

Hauana MaTeMaTH4eCKOro aHajau3a

HemnpepsiBabie (hyHKIIMA. MeTOI MHTEPBAIOB JIJISl PEIICHUS HEPABEHCTB.

[IponsBonnas  ¢ynkumu. ['eomerpuueckuii W (GUUYECKHH  CMBICI
MIPOU3BOJIHOM.

[IpousBoaHble  d7MeMEHTApHBIX  QYHKIUNA.  DopMysbl  HAXOXKICHUS
IPOU3BOJHON CyMMBI, TPOU3BEJAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue mpou3BOAHON K MCCIEIOBaHUIO (YHKUMNA Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero 1 HAMMEHbBIIETO 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHWS HAWIIY4llIero pELICHUs B
NPUKIIAIHBIX 3ajadax, JUIs OIpENEJeHUs CKOPOCTH IIPOILECCa, 3aJaHHOTO
(bopmyoii unu rpadUuKoMm.

[TepBooOpa3znas. Tabnuiia nepBOOOpa3HbIX.

Wurerpan, ero reoMeTpuYecKMd © (U3MYECKUN CMbICI. Bbraucienue
uHTerpana no popmyne Hetorona—Jlelionuna.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBocHue yq€6HOFO npecameTa «MartemaTuka JOJIDKHO o0ecrneynBaTh
AJOCTUKCHHUC HA YPOBHC CPCIAHCTO 06HI€FO O6pa3OBaHI/IH CICcAyroIHnX JUIYHOCTHBIX,
MCTAIPECAMETHBIX U IPCAMCTHBIX O6p&30BaTCHBHBIX PE3yJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS MPOTpaMMbl Yy4eOHOro MpeaMera
«MareMaTuka» XapakTepU3yIOTC:

['paxxnaHcKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO IPAKAAHCKON MO3UIMK 00YHAIOIIErocsl KaKk akTUBHOTO
M OTBETCTBEHHOIO 4JIEHAa POCCHUIICKOro oOIlecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH,
nporeayp TpaxaaHCKOro ooOimiecTBa (BBIOOPHI, ONPOCHI W IMp.), yMEHHUEM
B3aMMOJICHCTBOBaTh C COLIMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UCHTUYHOCTH, YBOKCHHS K
MPOIIIOMY Y HACTOSILIEMY POCCHICKOM MaTEMAaTHUKH, IECHHOCTHBIM OTHOLIEHUEM K
JIOCTUKEHUSIM POCCUIUCKUX MATEMATHUKOB U POCCUNUCKOW MAaTEMAaTHUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIDKCHHH B JPYTrUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHMSL:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, JSTUYECKOrO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKHU U JIESITEILHOCTHIO
y4E€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYHBOTO OYIyIIEro.

DCTeTU4EeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOUYAsl 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHUH, pacCyKJIeHUN;
BOCIIPUUMUYHUBOCTBIO K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHUYEeCKUE 3HAHUS B
WHTEpecax 370pOBOro U 0e30MacHOTo o0pa3a )KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXKHUM 3aHIATHI U

OTHbIXa, peryJisipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHNUA, npu 3AHATHUAX CIIOPTUBHO-03/I0POBHUTEILHOMN
JEATEIbHOCTBIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTH TPYJIOJIOOWS; MHTEPECOM K
paznuyabiM  chepam  Tpo(EeCCHOHATBLHOW  EATETLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMU, YMEHHEM COBEpIlIaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccun U peaau30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIC IUJIAHbL
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K MaTreMaTH4eckoMy oOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSKEHUU BCEU >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 33/1a4 MATEMATUYECKON HAIPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COUUAIBHOU
Cpellbl, OCO3HaHUEM TIJI00AJBbHOrO XapakTepa SKOJOTMYECKUX  MpoOJeMm;
OpHEHTAIIMEN HA MPUMEHECHUE MATEMAaTHYECKMX 3HAHUM Uil pEIIeHUs 3aJad B
0o0JaCTH OKpY’Karollel cpeipl, I[UIAHUPOBAHUS TIOCTYNIKOB W OIIEHKH HX
BO3MOKHBIX MTOCHEACTBUN ISl OKPYKAIOLIEN CPELBI.

[{eHHOCTH HAYYHOTO MTO3HAHUSL:

c(hOpPMHUPOBAHHOCTBIO MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM U  OOIIECTBEHHOW TMpPaKTHKHA, MOHUMaHHUEM
MaTEMaTUYECKON HayKd Kak c@epbl YelIOBEYECKOW JeATEIbHOCTH, JTaloB ¢
pa3sBUTUS W 3HAYUMOCTH JUISI Pa3BUTHUS LUBWIM3ALKUM; OBJIAJICHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJbTYpOM Kak CPEACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYUIECTBJISATH IPOEKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
VH/IMBUIyaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrpamMMbl y4eOHOTO TpeIMeTa
«Maremartuka XapaKTEPU3yIOTCS OBIIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHOIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2yIamusHbIMU 0eUCmUsIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oelicmsus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOZHUMUBHBIX NPOYECCO8 obyyaowuxca (oceoeHue
Memoo08  NO3HAHUSL  OKpyMcamowe2o0  Mupa,  HNpUMeHeHue  JI02UYEeCKUX,
UCC1e008amenbCKux onepayuli, ymeHul pabomamso ¢ uH@opmayuet) .

ba3oBpie JIorMUeCKHE IEUCTBUS:

e BBIBIIATh U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKU MATEMATHIYECKUX
00BEKTOB, TOHATUN, OTHOIICHUN MEXIy MOHATUSAMU; (BopMyIUpoBaTh
ompeieNieHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanuu, OCHOBaHUSA Mg OOOOIIEHHS U CpaBHEHUS, KPUTEpUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCIIPHUHUMATh, (OPMYJIUPOBaTh H  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPUIATEbHBIC, €IWHUYHBIC, YaCTHBIC W O0OIue;
YCIIOBHBIE;

BBISIBIISITH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JAaHHBIX, HAOJIONEHUAX U YTBEPKICHUSX;
npemyiaraTh ~ KPUTEpUH  JJI8  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JienaTh BBIBOJABI C HWCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOATENEHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEP)KJICHUN (IIPSMBIE U OT POTHUBHOTO), BEICTPANBATh apTyMEHTAIIHIO,
MPUBOJUTH TIPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBECHHBIE
CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus y4eOHOW 3ajadyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe MOAXOMAIMUNA C YYETOM
CaMOCTOSITEITEHO BBIJICTICHHBIX KPUTEPHUER).

Bba3oBbie nccnemoBaTebCKue JSMCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEOBATEIILCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIIeMy,
yCTaHaBJIMBaTh HCKOMOE MW  JaHHOe, (OPMHpPOBATH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

MIPOBOIUTH CaMOCTOSATEILHO CIUUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0O YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSATENbHO (OPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOIlecca, a TaKKe BBIJIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmanueii:

BBISIBIISATE JeuimThl UHPOpPMAIIMU, JAHHBIX, HEOOXOJUMBIX JJII OTBETA
Ha BOMPOC U JIUIS PEIICHUS 3a1a4K;

BBHIOMpAaTh  MHPOPMAIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH MH(GOPMAIIHIO
pa3TUYHBIX BUAOB U (POPM TIPE/ICTABIICHNUS;

CTPYKTYpPUPOBaTh HH(POPMAITHIO, MPECTABIATH €€ B pa3IMYHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATh HaJEXHOCTD uHbopMauu 1o CaMOCTOSITEIILHO
c(OpMyIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KOMMyHuKamueHwvle Oelicmsus,  o0becneuusarom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 0OYUAIOUUXCSL.
OO01ienue:

BOCIIpUHUMATh U  (GOPMYIUPOBATH CYXACHHUSA B COOTBETCTBHH C
YCJIOBHUSIMU M LIEJISIMUA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHMS B YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
X0y pelIeHus 3a7aui, KOMMEHTHPOBATh MOJyUYEHHBINH PE3yIbTAT;

B X0JI€ OOCY’KIEHMS 331aBaTh BOIIPOCHI 110 CYILECTBY 00CYkIaeMOIl TEMBI,
po0IeMbl, periaeMon 3aJja4uu, BbICKa3bIBaTh UJIEU, HALIEJIEHHBIE HA TTIOMCK
pelIeHus; COMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMU JPYrUX
Y4aCTHUKOB JAMAJIora, OOHapyXKUBaTh pa3iMuue U CXOJACTBO IO3MIIMIH; B
KOppEKTHOU popme popMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  pe3yJbTaThl  pPELIEHUs  3aJaud,  SKCIIEPUMEHTA,
UCCJIEIOBAHUS,  NPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C YYETOM 3a]1a4 MPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHUHU.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJAHOW U
WHIUBUyaJTbHON paOOTHI MIPU PEIICHUH YIeOHBIX 3a1a4; MPUHUMATD 1IEJTh
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeAenaTh BUIbI pabOT, 10rOBapUBaThCs, 0OCYKIATh IPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYyKaeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIC IITYPMbl» W WHBIC); BBITOJHITH CBOI YacTh palbOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JAPYTMMH YICHAMH KOMAaHJIbI;
OIICHMBATh KAa4€CTBO CBOETO BKJAJa B OOIIUI MPOIYKT MO KPUTEPHUSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposarue cMblCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AJITOPUTM PEIIEHUS 3a7a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(GOPMALIIH.
CaMOKOHTPOJIb:

BIAJICTh HABBIKAMHU TIIO3HABATEIBHOM pPEQIIEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yybTara peleHus MaTeEMaTHYECKOM 3a/1a4H;



e TNPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IMPH PpELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAWIEHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTara €U M YCJIOBHUSIM, OOBICHATH
MPUYUHBI JOCTUXEHUS WJIM HEIOCTHUKECHUS PE3YJIbTATOB HEATEIBLHOCTH,
HAXOJUTh OMUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHoro Kypca «Anredpa n Hayala MaTeMaTHYECKOrO aHaIu3a»
Ha YpPOBHE CpelHero obmiero oOpa3oBaHMs JAOHKHO OOECHeYMBaTh JOCTHXKEHUE
CJIETIOLTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 KIIACC

Yucsia ¥ BBIYMCICHUSA

OnepupoBaTh MNOHATHUSAMH: PAUMOHAIBHOE M JEHUCTBUTENBHOE YHCIO,
OOBIKHOBEHHAS U IECATUYHAS IpOOb, POLIEHTHI.

BoinmonusaTe  apudmernyeckue — omnepanud ¢ palUOHAIbHBIMH U
JNEWCTBUTEIbHBIMU YUCIAMU.

BrinonHaTe npuOIMAKEHHBIE BBIYUCIEHUS, UCIIONb3YS MpaBujla OKPYTJICHHUS,
JIeJaTh MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJIbIM IOKa3aTeJIeM; CTaHAApTHas
dopMa 3amucu JEHCTBUTENILHOTO YHCJIA, KOPEHb HATYpaJbHOM CTENEHU;
UCIOJIB30BaTh MOAXOASANIYI0 (JOpMY 3aIIUCH JEHCTBUTEIbHBIX YUCEN AJI PEIIEHUs
IIPAKTUYECKUX 3a]1a4 U IPEACTABICHUS TaHHbIX.

OnepupoBath MOHATUSMHU: CHHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOIO YTJIa;
UCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yrila yepe3 00paTHbIe TPUTOHOMETPHUUECKHE
byHKINN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATUAMH: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; LEJIOE,
palrOHAaJIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YPaBHEHHE;

BoinonHsaTh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUYECKUE YPABHEHHS.

BoinonHaTh npeoOpa3oBaHUs LETbIX, PAlMOHANBHBIX M HPPALMOHATIBHBIX
BBIDQXKEHU W  pelmaTb OCHOBHBIE  THUIIBI  LEIbIX, PALUOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA ISl PEILICHUS] MATEMATUYECKHUX 3a]1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.



MonenpoBaTh pealbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBJIAThH
BBIPDAXXECHUS, YPAaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4yd, MWCCIEN0BATh
MIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHMEM arrapara anreOpbl.

DOyHKUMH U TPaPUKu

OnepupoBaTh MOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (QYyHKIMHU, 00JaCTh
OTIpPENENICHUs] ¥ MHOXXECTBO 3HAaueHMH (YHKUWHU, TpapuK (YHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh MOHATHUSAMHU: YETHOCTh W HEUETHOCTh (YHKIWHU, HYJIU
GyHKIHUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduku GyHKIUNA U pelIeHUs] ypaBHEHHI.

Crpoutb M ynTaTh rpaduku JUHEHHON (DYHKIMH, KBaJAPATUYHOW (YHKLIHH,
CTENEHHOU (PYHKIMU C LIEJIbIM MOKa3aTeJIEM.

Wcnonb3oBaTh rpaduku (QyHKOMI A7  MCCIeOBaHUS MPOLIECCOB U
3aBUCUMOCTEH NPH PEIICHUU 3a7a4 U3 JAPYTHX YYEOHBIX MPEAMETOB U pPeabHOU
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIY BEJIMUMHAMMU.

Hayana MaTeMaTH4eCKOro aHau3a

OnepupoBaTh MNOHATUSMHU: IOCIEIOBATEIbHOCTh, apudmeTHyeckas M
reOMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMU: OECKOHEUHO YyObIBaroUlasi TIeOMETpUYecKast
porpeccusi, cyMMa OECKOHEYHO yObIBAIOIIEH r€OMETPUYECKON TPOTrPECCHH.

3anaBaTh NOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEN U MIPOTPECCUN IS PELICHUS
peaNbHbIX 3a/1a4 IPUKIIAJHOTO XapaKrepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATHIMU: MHOKECTBO, OIIEPALIH HAJlT MHOKECTBAMU.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  anmapar [yl ONKMCaHUs
peaslbHbIX MIPOLECCOB U SIBICHUM, MPH pPELIEHUH 337ad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTh  MOHATHSAMU: ONpENeNIEHne,  TEOpeMa, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh MOHATHUSMU: HATypaJlbHOE, LEJIOE YHUCJIO; MCIOJIb30BaTh
MPU3HAKKU JICJIMMOCTH TIEJIBIX YMCEJI, PA3JIOKECHUE YUCIIa HA MPOCTHIE MHOXKUTEIU
JUJISL pELICHUS 3a7a4.

OnepupoBaTh MOHATUEM: CTETIEHDb C PAIIMOHAIBLHBIM ITOKA3aTEIIEM.

OmnepupoBaTh TMOHATHSAMU: Jiorapudm yucia, JECATUUHBIC W HATYPAIbHbBIC
JorapuMsI.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHUM M NOPeoOpa3oBaHUsl  BBIPAKEHUN;
ONEPUPOBATH MOHATHUSAMH: IOKA3aTEIbHOE YPAaBHEHHME M HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI II0KA3aTEJIHBIX YPABHEHUI U HEPABEHCTB.

BoeinonHATe npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKALIUX JOrapudMsl;
OTIEpPUPOBATh MOHATUSAMU: Jorapu(pMUUecKoe ypaBHEHHE U HEPaBEHCTBO; pPEIIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenns NpoCTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMM: CHCTEMa JIMHEWHBIX YPAaBHEHHMU M €€ peLICHHE;
WCITI0JIB30BATh CUCTEMY JIMHEHHBIX YPaBHEHUH IS PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxoauTp pemeHns npocTelmx CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenpoBaTh peanbHble CUTyallud Ha $A3bIKE anreOpbl, COCTaBIAThH
BBIDAKCHHSI, YpPaBHEHMS, HEPABEHCTBA W CHUCTEMBbI 110 YCJIOBHUIO 3aJa4H,
MCCJIEI0BATH MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allapaTa ajareOphl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUSMHU:  [EpUOAMYECKAs  (PYHKUUSA, IPOMEKYTKU
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OKCTpemMyMa (yHKIHUHM, HaAuOOJbIIee U
HauMEHbIllee 3HAuYeHUs (QYHKIMM Ha MOPOMEXKYTKE; HCHOIb30BaTh HUX s
UCCJeI0BaHUs (PYHKIIMH, 3aJaHHOU IpaUKOM.

OnepupoBarh MOHATUAMM: TpadUKH TOKA3aTEIbHOM, JIOrapuMHUUECKOU U
TPUTOHOMETPUUYECKUX (YHKIMI; N300pakaTb UX HA KOOPJMHATHOM IJIOCKOCTH U
VCIIOJIb30BaTh JJIsl PELICHNs] YPAaBHEHUN U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOMN TIOCKOCTU TpadUKH JIMHEHHBIX ypaBHEHHI
Y WCIIOJIB30BaTh UX JJI PEIICHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBath rpaduku (QyHKUMA A8  HUCCIEAOBaHUS MPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbIX TUCIUILINH.

Hayana MaTeMaTH4eCKOro aHajau3a

OnepupoBarh MOHATUAMU: HENPEpPbIBHASA (PYHKIMS; MPOU3BOJHAS (YHKIUY;
UCII0JIb30BaTh TEOMETPUUYECKUIA U (PU3MUECKHUI CMBICI TPOU3BOAHON JIJISl PEILICHUS
3aja4.

Haxoautb npou3BoiHbIE 3JIeMEHTAPHBIX (YHKLUHN, BEIYUCISTH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIUHA.

Hcnonb30BaTh MPOU3BOAHYIO IJIs1 KCCAEAOBaHUS (DYHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K IOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOKICHUS HAWIYYIIETO pPEUICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-ODKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: TIepBOOOpa3Hass W  HMHTErpaj; IMOHUMATH
reOMETPUYECKU U (PU3UUECKUN CMBICI MHTErpaa.



Haxoauth mepBooOpa3HbIe 3IEMEHTAPHBIX (PYHKIMM; BBIYUCIATH MHTErpal
no popmyne Herorona—Jleibuua.

Pemars mpuknagHble 3a7add, B TOM YHCIE COIHAIBHO-PKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeCTBAMU MaTEMaTUYECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dyekTpoHHbIE (LM (pPOBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
MHokecTBa pallMOHAJIBHBIX U
1 JIEMCTBUTEINIBHBIX Yhcell. PaninonanbHbIe 14 1 2 https;//m.edsoo.ru/863f47ea
ypaBHEHUS U HEPABEHCTBA
2 Dynicunn u rpaguicu. Creners ¢ uemsi 6 0 0 http://www.fcior.edu.ru/
MoKa3aresiem
Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU.
3 HppanmonansHble ypaBHEHUS U 18 1 2
HEPaBEHCTBA
DopMyIsl
4 . LS ———— 29 1 9 https://workprogram.edsoo.ru/work-
PHTOHOMCTPHH. £ PHTOHOMETPHHCCKHC programs/373104
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5 0 1
[ToBTOpenue, 0600LIIeHNE, CUCTEMATU3ALUS https://workprogram.edsoo.ru/work-
6 - 3 1 0
3HaHUHN programs/373104
OBUIEE KOJIMYECTBO YACOB I10 68 4 ;
[MPOTPAMME



http://www.fcior.edu.ru/
https://workprogram.edsoo.ru/work-programs/373104
https://workprogram.edsoo.ru/work-programs/373104
https://workprogram.edsoo.ru/work-programs/373104
https://workprogram.edsoo.ru/work-programs/373104

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM duekTpoHHbIE (LM pPOBbLIE)
Kontpoabnbsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
CreneHsb ¢ palliOHAILHBIM [T0OKA3aTEIEM.
II . )
1 OKa3ATCIBHA YHKLLI 12 1 2 http://www.fcior.edu.ru/
[Toka3arenbHble ypaBHEHHUS U
HEPaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12 0 2
HEPAaBEHCTBA
Tpuronomerpuueckue GyHKLIUU U UX
3 rpadpmxu. TpUTOHOMETpHHECK 9 1 1 https://workprogram.edsoo.ru/work-
p | PUTOHOMETpHHACCKHE programs/373104
HEPAaBEHCTBA
4 Hp01/13Boz[Haf{. IIpumeHeHue 24 1 5
IIPOU3BOJHON
5 WuTerpan u ero npuMeHeHus 9 0 1
. https://workprogram.edsoo.ru/work-
6 Cucrembl ypaBHEHUI 12 1 1 orograms/373104
7 HatypanbHble u 1ienblie grcia 6 0 1
8 [ToBTOpeHwme, o6o61ueHI/vIe, 18 5 0
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 10
[NPOT'PAMME



http://www.fcior.edu.ru/
https://workprogram.edsoo.ru/work-programs/373104
https://workprogram.edsoo.ru/work-programs/373104
https://workprogram.edsoo.ru/work-programs/373104
https://workprogram.edsoo.ru/work-programs/373104

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne undgposbie
/i Tema ypoka Beero Kontposabubie IIpakTnueckue o0paszoBaTebHbIE
padoThI padoThI pecypesI
1 MHosxecTBo, o?epaupm HaJ MHOXKECTBaMH. 1 0 0 htto://www.fcior.edu.ru/
Huarpammsl Ditiepa—Benna
Pannonaneubie yncna. OObIKHOBEHHBIE U
2 JECSATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1 0 0
NepPUOANYECKHE IPOoOH
Apudmerndeckne onepaum ¢
3 palroHaTFHBIMU YUCIIaMH, TPE0Opa30BaHUs 1 0 0
YHCIIOBBIX BBIPAXKCHUN
[Ipumenenne nqpobeit 1 NPOLEHTOB IS
4 pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1 0 0 http://www.fcior.edu.ru/
OTpaciell 3HaHUW U peanbHOU KU3HU
[Tpumenenue apoGeil ¥ NPOLEHTOB IS
5 peleHus MPUKIIAIHBIX 33/1a4 U3 Pa3IndHbIX 1 0 1
oTpaciell 3HaHUW U peabHOU KU3HU
6 JleicTBuTENbHBIE YKCIa. PainoHanbHbie U 1 0 0
UppalMoOHATIbHBIC YUCIIA
7 Apudmerrdeckue oneparuu ¢ 1 0 0
JNEHCTBUTENbHBIMH YHCIaMU
[TpuOkEHHBIE BBIYMCIICHUS, TIPaBUIIa
8 OKpYTJIEHUs, MPUKUJIKA U OLIEHKA pe3yJibTara 1 0 0 http://www.fcior.edu.ru/

BBIYUCIICHUN



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

ToxnecTBa U TOXKJIECTBEHHBIE

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPaBHEHUS
11 HepaBeHCTBO, pelrieHre HepaBeHCTBa
12 Meroa uHTEpBaJIOB
13 Pemienue nensix u ApoOHO-pAIMOHAIBHBIX
YPaBHEHMI U HEPABEHCTB
KonTponbHas pabora o teme "MHoxkecTBa
14 paLMOHANBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
PanmonanbHble ypaBHEHHS U HEpaBeHCTB"
15 OyHK1IMS, CIIOCOObI 3a1aHus (PYHKIIH.
B3aumHo obpaTHbIe QyHKIUU
I'paduk dpynkunu. OGnacTs onpeaencHus u
16 MHO>KECTBO 3HaueHui ¢pyHKuu. Hynu http://www.fcior.edu.ru/
¢ynknuu. [IpoMexXyTKH 3HAKOITOCTOSIHCTBA
17 YérHble 1 HEUETHBIE QYHKIIUN
CreneHsb ¢ LIeIbIM OKA3aTENIEM.
18 CranpmaptHas ¢popma 3armcH
JNEUCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue noaxosieit Gopmbl 3anucu
19 JeMCTBUTENIBHBIX YUCEN JUISl peIleHHs
NPaKTUYECKHUX 3a/1a4 U TIPE/ICTABICHUS
JAHHBIX
20 CrenenHasi GyHKIHUS C HATYpaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk
21 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTETIeHU
22 ApudmeTnueckuii KOpeHb HaTypaJTbHOU



http://www.fcior.edu.ru/

CTCIICHU

23

24

CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

CBoiicTBa apu(PMETHIECKOTO KOPHS
HATYpaJIbHOM CTETEeHU

25

CaoticTBa apu(PMETUUECKOTO KOPHS
HaTypaJbHOW CTENEHU

http://www.fcior.edu.ru/

26

27

JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Ol CTENEHN

JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
O CTeIleHU

28

29

30

JeiicTBus ¢ apupMeTHUECKUMH KOPHIMH N—
O CcTeneHu

JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oil cTereHn

JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Ol cTeneHn

31

32

33

Pemrenne nppaniuOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB
Peuienne nppanuoHaIBHBIX YPAaBHEHUN U
HEPaBEHCTB
Pewienne nppaluOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

http://www.fcior.edu.ru/

34

Pemrenne nppaninoOHaIbHBIX YPaBHEHUN U
HEPABCHCTB

35

36

Penenune uppanmoHanbHbIX YpaBHEHUH U
HEPABEHCTB

CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHH



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

37 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn 1 0 0
KonTponbsHas paboTa mo teme

38 "Apudmerrnueckuii KOpeHb N—0if CTeNeH . 1 1 0
WppanmonansHbie ypaBHEHUS U
HepaBeHcTBa"

39 CuHyc, KOCHHYC M TAHT'€HC YHCIOBOTO 1 0 0 hito:/www.fior.edu.ru/
aprymMeHTa

40 CuHyC, KOCHHYC M TAHT'€HC YHCIOBOT'O 1 0 0
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apTyMEHTa

42 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1 0 0
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

43 oTpeieIeHue TPUTOHOMETPHUECKUX (DYyHKIMH 1 0 0
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,

44 orpeziesieHue TPUTOHOMETPUUECKUX (QYyHKIUI 1 0 0
YHCIIOBOTO apTyMEHTa

45 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1 0 0

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0 0 http://www.fcior.edu.ru/

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 1

49 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKHUX 1 0 0
BBIPAKCHUI

50 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHX 1 0 0
BBIpa)KEHU I

51 [IpeobpazoBanmre TPUTOHOMETPUUECKUX 1 0 0



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

BBIPAKCHUI

[TpeobpazoBaHre TPUTOHOMETPUYECKUX

52 . 1 0 0
BBIPXCHUI
53 Hp606p33033aHI/Ie TPUTOHOMETPHUUECKHUX 1 0 1 htto:/fwww. Feior edu.ru/
BBIpaXCHHI
o4 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 1 0 0
55 Pemienne TpuroHoMeTpUYECKUX YpaBHEHUM 1 0 0
56 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUI 1 0 0
57 Pemenune TpUroHoOMeTpUUECKUX YpaBHEHU I 1 0 0
58 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 0 0
59 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUI 1 0 0
KonTtponsHas padora no teme "dopmyIs
60 TPUTOHOMETPHH. TPUTOHOMETPUYECKUE 1 1 0
ypaBHeHuUs"
[TocnenoBaTeTbHOCTH, CLIOCOOBI 3aJaHUS
61 [I0CJIEOBATEIBHOCTEH. MOHOTOHHEBIE 1 0 0 http://www.fcior.edu.ru/
[0CJIEI0BATEIbHOCTH
ApudmeTrnueckasi 1 reoMeTpuyecKas
62 nporpeccuu. Micnonap30BaHne MPOTPECCHH 1 0 1
JUTSL PEeUICHUsT PEeaTbHBIX 3a7a4 MPUKIaTHOTO
Xapaxrepa
BeckoneuHo yObIBaromias reoMmeTpuieckas
63 nporpeccusi. CymMmma 0€CKOHEYHO 1 0 0
yOBbIBaIOLIEH reOMETPUUECKON TPOrpeccuu
64 ®opMyIia CI0KHBIX IPOLIEHTOB 0 0
65 dopMyria CI0XHBIX TIPOIIEHTOB 0 http://www.fcior.edu.ru/
66 O0001Ienre, cucTeMaTA3alus 3HaHUH 3a 0



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

Kypc aiareOpbl ¥ Hadall MaTeMaTHIECKOTO
agann3a 10 kimacca

67 Wrorosast kKoHTpOJIbHAS paboTa 1
O060061ieHue, cucTeMaTu3anys 3HaHUH 3a
68 Kypc aiareOpbl 1 Hayall MaTeMaTH4eCKOT 0 1
aHanmu3za 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypesr
CrerneHb ¢ paliOHAIBHBIM TTOKa3aTeIeM 0 0
CBolicTBa CTENEHU 0 0
3 [IpeoOpa3oBaHye BRIpaKEHUH, COJEPIKAIINX 1 0 0
palroHaIbHBIE CTENIEHN
[IpeoOpa3oBaHme BBIpaXKEHUH, COJEPIKAIINX ,
4 peodp P ’ P 1 0 0 http://www.fcior.edu.ru/
paluOHAIbHBIE CTETICHH
5 [IpeobpazoBanue BeIpaKEHHA, COACPIKAIIX 1 0 1
panroHalbHbIE CTEIICHH
6 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
7 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA 1 0 0
8 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 0
9 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA 1 0 0 http://www.fcior.edu.ru/
10 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 0 1
11 [Toka3zarenbHas pyHKIMS, €€ CBOMCTBA U 1 0 0
rpaduk
KonTponbhas pabota no teme "CreneHs ¢
12 pannoHanbHBIM nokaszareneM. [lokazaTenbHas 1 1 0
¢dynkus. ITokazaTenbHbIe ypaBHEHUS U
HepaBeHcTBa"
13 Jlorapudm ymncna 0 0
14 JlecaTuuHbIe U HaTypaJIbHBIE JTOTapH(PMbI 0 0 http://www.fcior.edu.ru/



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

[IpeobpaszoBanue BeIpaXXeHUU, COECPKAIINX

15 1 0 0
JorapuMbl
16 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIIX 1 0 0
JoTapupMbl
17 [IpeoOpa3oBaHme BBIpaXEHUH, COAECPIKAIINX 1 0 0
JorapudMbl
H o
18 PEOOpa3sOBAHHE BLIPAKEHHI, COACPHAILIIX 1 0 1 http://www.fcior.edu.ru/
JorapudMbl
19 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1 0 0
20 Jlorapudmuueckre ypaBHEHHUs U HEPABEHCTBA 1 0 0
21 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1 0 0
22 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1 0 0
93 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1 0 0
rpaduk
24 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1 0 1
rpaduk
o5 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA 1 0 0
u rpaduKu
T .
26 pPUTOHOMETpHYECKUE (PYHKITUH, UX CBOWCTBA 1 0 0 hitto:/Avww.fior.edu.ru/
u rpaduKu
97 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA 1 0 0 hitto:/Awww.fior.edu.ru/
u TpaduKu
28 Tpuronomerpuueckue GyHKIINHN, UX CBOWCTBA 1 0 1
u rpaduKu
29 [TpuMepbI TPUTOHOMETPHUECKUX HEPABEHCTB 0 0
30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 0 0
31 [TpuMepbI TPUTOHOMETPHUECKUX HEPABEHCTB 0 0



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

32 [IpumMepsl TPUTOHOMETPHUUECKUX HEPABEHCTB 1 0 0
KonrtponbHas pabora no reme
"Jlorapudmuueckast pyHKIuUS.
33 Jlorapugairicciue ypashetis 1 1 0 http://www.fcior.edu.ru/
HepaBeHCTBa. TpuroHoMeTprudeckue QyHKIIHN
U ux rpaduku. TpuronomeTpudeckue
HepaBeHCTBA"
34 HenpepsiBabie pyHKINN 1 0 0
35 MeTton MHTEPBAIIOB JUJIsl PELIEHHSI HEPABEHCTB 1 0 0
36 MeTto1 MHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB 1 0 0
37 [TpousBoaHas GyHKIMH 1 0 0
38 [IpousBoaHas GyHKINN 1 0 1
39 FGOMeTpI/ILIeSKHﬁ U GU3UUECKUIN CMBICIT 1 0 0
IPOM3BOIHON
40 FGOMeTpI/I‘-IeSKI/Iﬁ 1 GU3UYECKUN CMBICT 1 0 0
IIPOU3BOIHOM
41 [Tpon3BoIHBIC NIEMEHTAPHBIX PYHKIINH 0 0
42 [Ipou3sBoaHbIE yIeMEHTAPHBIX (QYHKIUN 0 0
43 [TponsBonHas cyMivH)I, NIPOM3BEICHUS, 1 0 0
4acTHOTO (PyHKUUH
44 Hpomseonas CyMiw Pl MPOHSBEACHIL, 1 0 0 http://www.fcior.edu.ru/
4acTHOTO (PYHKIUH
45 [Tpou3BomHas cyMivn)I, IPOM3BEICHUS, 1 0 1
4acTHOTO (PYHKIUN
46 [TpuMeHeHre POU3BOTHOM K MCCIIEIOBAHUIO 1 0 0
(GYHKIHH HA MOHOTOHHOCTH M OKCTPEMYMBI
47 [IpuMeHeHne npou3BOIHON K UCCIEA0OBAHUIO 1 0 0



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

($yHKUIMH HA MOHOTOHHOCTB U 9KCTPEMYMBI

48

49

[TpuMmeHeHne TPOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKUIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

HpI/IMeHeHI/IC HpOHSBO,Z[HOﬁ K UCCICAO0BAaHHUIO
q)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb 1 O9KCTPEMYMBbI

50

Haxoxxnenne HanOobIIero 1 HAMMEHBILIETO
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE

http://www.fcior.edu.ru/

51

52

Haxoxxaenne HanOobIIero 1 HAMMEHbILIETO
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE

Haxoxnenue HanOOIBIIEro 1 HAaUMEHBIIIETO
3HA4YCHUA (bYHKI_II/II/I Ha OTPE3KE

53

54

55

Haxoxnaenne HaubobII1ero 1 HANMEHBILETO
3Ha4YeHUs (YHKIIMU Ha OTPE3KE

Haxoxxaenune HanOobIIero 1 HAMMEHbILETO
3HaueHusl QyHKIUU HAa OTPE3Ke

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (YHKIMU Ha OTpE3Ke

56

IIpumeneHre mpOU3BOIHOM JJ1s1 HAXOKIACHUS
HaWJIy4dlIero PeleHns B IPUKIaJIHbIX
3a/1a4ax, Ui ONPEEIeHUsI CKOPOCTH
npoiiecca, 3aJJaHHOro (GopMyJION HITH
rpadpukom

57

58

KonTtponbnas padora mo teme "[IponsBoHas.

[Ipumenenue npon3BogHOMN"

[TepBooGpasnast. Tabnuma nepBooOpa3HBIX

http://www.fcior.edu.ru/

59

[TepBoobOpaznas. Tabnauia nepBooOpa3HbIX

60

WnTerpan, reomeTpuueckuit 1 pu3nyecKuii
CMBICJI HHTETpaJIa



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

61

WuTerpan, reomeTpuueckuii 1 pu3nyecKuii

CMBICJI MHTCTpaJIa

62

63

WuTerpan, reomeTpuueckuii 1 pu3nyecKuii

CMBICJI MHTETpaia

Brruncnenue uHTErpaia mo hopmyie
Herorona—JleliOuuia

64

Brrancnenue nHTErpana mo popmyiie
Herorona—JleitOHuna

http://www.fcior.edu.ru/

65

66

Brrancnenue wHTErpana mo gopmyiie
Herorona—JleiiOuuia
Brrunciienue uHTETpaa no Gopmyie
Herorona—Jleiibaumna

67
68

69

CucreMbl TUHEHHBIX YpaBHEHUM
CucreMbl TUHENHBIX YPaBHEHUN

Pemenne npukitagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

70

71

Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

CucTtembl U COBOKYITHOCTH IIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHbBIX, Jorapu(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

72

73

CucTtembl U COBOKYITHOCTH IIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YPaBHEHUM U HEPABEHCTB

CucteMsl u COBOKYITHOCTH LCJIBIX,
palrOHAJIBHBIX, UppAllUOHAIBbHBIX,

http://www.fcior.edu.ru/



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
palrOHAJIbHBIX, UPpPALlMOHAIBbHBIX,

4 MOKa3aTeIbHBIX, JIOTAaPUHMUIECKUX
YPaBHEHUM U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKUUN A5
pelieHus: ypaBHEHUN U CUCTEM

76 Hcnons3oBanue rpadukoB GyHKIUN ATs
pELIeHUs] YpaBHEHUI U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MaTCMaTI/ILIeCf(I/IX hitt:/Avww.fior.edu.ru/
3a/1a4 U 3a/1a4 U3 pa3uYHbIX 00JacTeil HayKu
Y peasbHOM KU3HU

78 KonTponbHnas pabora o teme "MuTerpan u
ero npumeHeHus. Cucrembl ypaBHeHU"

79 Harypanbhble u 1ienbie yucia B 3aa4ax u3
peaIbHOU KU3HU

80 HarypanbHble 1 1ienple yncia B 3aja4ax u3
peaIbHOU KU3HU

81 HarypanbHble u 1ienpie yncia B 3ajja4yax u3
pEaTbHOM KU3HHU

82 [Ipu3Haku nenMMOCTH LETbIX YUCEI http://www.fcior.edu.ru/

83 [Tpu3HaKy AETMMOCTH LETBIX YUCEI

84 [Ipu3Haku 1enMMOCTH LETBIX YUCEI

85 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUSA

86 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITHS



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

3HaHUU. YpaBHEHUS

87

88

[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHUU. YpaBHEHUSA

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HAHUU. Y paBHEHUS

89

[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUs

90

91

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAaHUU. YpaBHEHUSA

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui. HepaBeHcTBa

http://www.fcior.edu.ru/

92

93

94

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa
[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. HepaBeHcTBa

95

96

97

[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui. CucTeMbl ypaBHEHUN
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. CHCcTEeMBl ypaBHEHUN
[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui. OyHKUIMH

http://www.fcior.edu.ru/

98

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuW. OyHKIUU

99

Hroropas KOHTpPOJIbHAA pa60Ta

100

HtoroBast KoHTpoJIbHAs paboTa



http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

O06o01IeHne, cucTeMaTu3anus 3HaHUH 33 KypC

101 anreOpsl ¥ Hayal MAaTEMaTHYECKOTO aHAIM3a 1 0 http://www.fcior.edu.ru/
10-11 kmaccos
O06o01IeHre, cucTeMaTH3alus 3HAaHUH 32 KypC
102 anreOpbl ¥ Havyal MaTeMaTUYECKOTO aHaIHU3a 1 0
10-11 xnaccos
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 11



http://www.fcior.edu.ru/

YYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YHEHUKA
MaremaTtuka:anreOpa u Hayalla aHajau3a, reoMeTpust Anredpa u Havana
MaTeMaTtnyeckoro aHanu3a 11 ki1 6a30Bbii U yrinyOneHHslid ypoBHu C.M.
Huxonsckuii, M K. Iloranos, H.H. PemetnukoB, A.B. IlleBkun 5 n3ganue
Mocksa ITpocsemenue 2018 rog.

MaremaTtuka:anredpa u Hayalla aHajau3a, reoMeTpusi Anredpa u Havana
MaTeMaruyeckoro ananu3a 10 ki 6a30Bblil 1 yriryoseHnsiit yposau C.M.
Hukonbckuii, M.K. ITlotanos, H.H. Pemernukos, A.B. llleBkuH 4 n3nanue
Mocksa IIpocsemienue 2018 rox

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA
Aunrebpa 1 Havajla MaTeMaTUYeCKOro aHanu3a 11 ki1 KHUra Jj1sl y4uTelist aBTop:

M.K. TToranos,A.B. IlleBkun u3-Bo IIpoceemenue 2018 r.
AnreOpa 1 Hauaja MaTeMaTUYeCKOro aHanu3a 10 K1 KHUTa JIJ1s1 y4uTeNs aBTop:

M. K. IToranos,A.B. llleBkun u3-Bo IIpocsemenue 2018 r.

NUD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

http://www.fcior.edu.ru/

https;//m.edsoo.ru/863f47ea

http://www.uroki.ru/

http://www.festival.1september/
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