MHHHCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJIEPAIIUN
JenaprameHnT oopa3zoBanus SpociaBckoii 061acTn

MyuuuunajabHoe oopasoBanue llepeciaBckuid rOpoACKON OKPYT

YacTHoe 0011€00pa3oBaTe/ibHOE YUpPeKIeHUE
«Knaccnueckas 'umHa3zusi-nancuon CBaTo-AJiekcueBCeKkoi IlycThinm

namMsaTHi nporouepest Bacuiaus Jlecusika»

YTBEPXJIEHO
HupekTop

Bacunenko CeTiiana AHJIpeeBHA
IIpoToxos Ne63
ot «31» aBrycra 2023 r.

PABOYASA ITPOI'PAMMA
(ID 2488276)
Y4eOHOro Kypca «AJiredpa v Ha4aJIa MATEMaTHYECKOI0 AHAJIN32»

st ooyvatromuxcsa 10-11 kiaccos

Ha 2023-2024 yueOHbIH 1O

Yyurennp

CwmupnHoBa Cpetiana BinagumupoBHa

c. HoBoasnekceeBka, CBsiTo-AnexkcueBckas Ilycrbinb, 2023r.



MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4ebHOro Kypca «Ainredpa U Hadajla MaTeMaTHYECKOTrO
aHanmm3a» 0a30BOro ypoBHs aisi oOydarommxcsi 10 —11 xmaccoB pazpaboraHa Ha
ocHoBe DenepalibHOT0 TOCYIaPCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAHMIUNA POCCUICKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
00pa3oBaHMsI, LIETOCTHOCTD OOIIEKYIHTYPHOT'O, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH 00YyYaOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayana mMaTeMaTHUYE€CKOTO aHaIu3a» SBISIETCS OJAHUM U3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECMEYMBAECT WHCTPYMEHTAIbHYIO 0a3y Il HU3Y4EHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, POPMUPYET JTOTUYECKOE U
a0CTpPaKTHOE MBIIIUICHUE YyYalllUXCsl Ha YpPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HHGOpMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamxax
JAHHOTO Kypca ydallluecsl OBJIAaJEBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIupyeT CBOM JOCTHKEHUSI B MATEMATUUYECKOU opMme.

Kypc anreOpsl n Hayan MaTeMaTHYeCKOro aHalIu3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOT'O0 OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMHUH, OHOJIOTHHM, TOHUMaHUS
OCHOBHBIX TEHJICHIINA OSKOHOMUKH U OOIIECTBEHHOW IKWU3HU, IMO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOW XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM W JIOTMYECKH CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPAKACHUS, UCTIOJIb30BATh 0000IIEHNE U KOHKPETU3AlUI0, aOCTparupoBaHue u
aHaJIOruio, POpMUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone uyuenus
anreOppl M Haval MaTEMaTHYECKOro aHajin3a B CTaplledl IIKoJe ydaruecs
MOJIyYalOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTyallMd W HHTEpHpeTaIluu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSTCS C  TIpUMepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpUpOJEe, HAYKE U B HCKYCCTBE, C BBIIAIOUIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIM
peanu3yercs Kak uyepe3 y4eOHbIM marepual, CIOCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Uepe3 crhernuduky ydeOHOU NeaTeNbHOCTH,



TpeOyroien CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IPOIOIKUTENBHON
KOHUEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHbIA PE3YNIbTaT.

B ocHoBe Meroguku oOydeHHs] anreOpe M HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

CrpykTypa Kypca «Airedpa 1 Hadyaja MaTeMaTUYECKOr0 aHaJIn3a» BKIIFOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dynkuu  u - rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauwana
MaTEMaTUYECKOrO0  aHanu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATENBHO-METOANYECKUE JIMHUM H3Y4YalrOTCSd Ha MPOTSHKEHUH JABYX JIET
oOy4eHMs B CTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSS APYr APYra U MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHbIA Kypc  SBIISIETCS
UHTErPAaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0€ COAEpKAHUE HECKOIBKUX
MaTEeMaTUYECKUX AUCLUIUIMH: alire0pa, TPUTOHOMETPHUSI, MATEMATHYECKUI aHaIIN3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJ€BalOT BCE Oojee
MIMPOKUM MaTEMaTUYECKHM alllapaToM, Y HUX MOCIIeN0BaTeNbHO (HOpMUpPYETCS U
COBEPIUEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYH) MOJEIb pPEaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, NOJYyYEHHbIE B Kypce «Aurebpa W Hayana
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHHUs] CaMOCTOATENbHO C(HOpMYyIHPOBaAHHOM
MaTEeMaTUYECKOH 3aJa4M, a 3aTEM UHTEPIIPETUPOBATH ITOJYYEHHBIN pe3yibTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUA «UuCiia M BBIYMCIICHHS» 3aBEPIIAET
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW MIKojie. B crapmiedt mikone ocoboe BHUMaHUE YAENSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUKUCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIMIMX B CeOs
UCTIOIB30BAaHUE PA3NMUYHBIX (OPM 3amMUCH JACUCTBUTEIHHOTO YMCIA, yMEHHE
palMOHAIIBHO BBINOJIHATh JEHCTBUSA C HUMH, J€laThb HPUKUIKY, OLEHUBATH
pe3ynbrar. OOyuyaromiyecs TNOMYYarOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUI C 4YHUCJIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
UCIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHHIA.

JIunnsa «YpaBHEHUST W HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCErO
oOydeHHs] B CTaplled IIKOoJie, TMOCKOJbKY B KaXJIOM pas3felne MporpaMMbl
OpeIyCMOTPEHO pEIIeHNnEe COOTBETCTBYIOUIMX 3ahad. OOydarouuecs: OBJIa/ieBaloOT
pa3IMYHBIMM METOJAMU PEHICHUS LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIbHBIX,
NOKA3aTeNbHbIX, JIOrapuMHUUECKUX M  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHbIE yMEHUS UCTIOIB3YIOTCS MPU UCCIEI0BAHUU
(YHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHWH MPUKIAIHBIX 3a/7ady W 3ajad Ha
HaXOXJEHUE HauWOONbIIMX W HAUMEHBbIIMX 3HadeHUuH (QyHkuu. JlanHas
collepKaTesibHasi JIMHHUS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIONIHATh Pacy€rhl Mo (QopMmynaMm, MpeoOpa3oBaHUsl UENbIX, PAlMOHATIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHUW, & TAK)KE BBIPAXKECHUH,



COJlepKalllUX CTENeHW W Jiorapu@mel. brarogaps M3ydeHUIO anredpandyeckoro
Marepuajga OPOMCXOAUT  JaJbHEWIIEEe  Pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOT'O MBINUICHUST ydaluxcs, (QOPMUPYIOTCS HABBIKU JAEIYKTUBHBIX
paccyxJeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE PAaBEHCTB M HEPAaBEHCTB. AureOpa
npemiaraet d(pGheKTUBHbIE HMHCTPYMEHTBI JUJII  PEUICHUS TMPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOANYECKass JUHUA «DyHKIMA # TpaduKu» TECHO
NEPEIUIETAETCA C APYTUMU JMHUASMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET
MOCJIEIOBATENBHOCTh U3YUYCHUS Marepuasna. N3yuenne CTENEHHOM,
MOKA3aTeNbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelIeHus 3adad U3 APYrux y4eOHBIX
IPEAMETOB U PEANBHOM KM3HU TECHO CBS3aHO KAaK C MAaTEMAaTHYECKUM AHAIM30M,
TaKk U C PEIICHUEM YpaBHEHUU U HepaBeHCTB. [Ipu 3TomM Oombioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BhIpaKaTh (HOpMyIaMu 3aBUCUMOCTH MEXKIY
pa3JIMUHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJYyYEHHbIe (DYHKIMU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojiepKaTeIbHON JTMHUY HalleJICH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IO3BOJSIIOIIUX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIMYMHAMHU B
paznuyHON ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOIO MBIIIJIEHUS, CIOCOOHOCTH K
0000I1IEHNI0 ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUIA.

ConepxarenbHasg nuHUs «Hadanma mMareMaTHdeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTEMAaTHUYECKUX, TAK U MPUKIIAJHBIX 3a/1ad4,
JOCTYIHBIX 00YYaromUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEI0BATh U
CTPOUTh TpapuKku (QYHKIUH, ONpefensTh UX HauOONbIIME W HaUMEHBIINE
3HAUEHHUS, BBIYUCISATH IUIOMIAAU (PUTyp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
yCKOpeHus npoueccoB. /[laHHas copepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOECHMSI MAaTE€MATHUYECKUX MOJEIEH pPEAJbHBIX CUTYyaluH,
HAXOXKJICHUS] HAWJIYYIIErO PEHICHUS B MPUKIAIHBIX, B TOM YHCIE COLUHUAIBHO-
SKOHOMUYECKHUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHajin3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaATBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUW paclO3HABaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKM B Hayke, TEeXHUKe U uckyccrtBe. OOydaroniuecss y3HAIOT O
BBIJIAIOIIMXCA PE3YJIbTATaX, IOJIYYEHHBIX B XOJE pPA3BUTHsS MaTEMaTHUKU Kak
HayKH, U UX aBTOpaXx.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
MOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOXKECTB. | €OpPETUKO-MHOKECTBEHHBIE
MIPEACTABJICHUS] MPOHU3BIBAIOT BECh KypC WIKOJIBHOW MATEMATHUKU U MPELIAraroT



Han0OoJee YHUBEPCAIBbHBIN S3bIK, OOBEAUHIIONMN BCE pa3/ieibl MATEMATUKHA U €€
NPWIOXKEHUH, OHU CBS3bIBAIOT pa3Hble MATEMATHYECKUE JMCLMIUIMHBI B €IUHOE
nenoe. [loaroMy BaKHO JaTh BO3MOKHOCThH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI SA3BIK COBPEMEHHOM MAaTEMAaTHUKM W HCIIOJIB30BaTh €ro Jyisl
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havalia MaTeMaTHUYECKOI'0 aHAJM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMAaTUYECKOTO MOJCIMPOBAHUS, KOTOPBIE MPHU3BAHBI
chopMuUpPOBaTh HABBIKW MTOCTPOCHUS MOJIENIEN peabHBIX CUTYallUl, UCCIIETOBAHMS
ATUX MOJENIEH C MOMOIIbI amnmapara aiareOpbl U MaTeMaTHYEeCKOro aHajlu3a U
UHTEPIPETALMU MOJYUYCHHBIX PE3yNbTaToB. Takue 3aJaHus BIUIETEHbI B KaXKIbIil
U3 pa3qeNnoB IpOrpaMMBbl, MOCKOJbKY BECh MaTEepUal Kypca IHUPOKO UCTOIb3YETCs
JUISL pelieHusl TpUKIaAHbIX 3a1ad. [Ipy pelmennn peanbHbIX MPaKTUYECKHUX 3a/1a4
y4dalyecss pa3BHBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAHUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOJIb30BaTh AaHAJIOIHIO, 0000UIaTh M KOHKPETU3UPOBATH
npobsnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIecce M3YYEHHUs BCEX TeM Kypca «Anredpa M Hayaia
MaTEMATUYECKOI0 AHAIIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rmuiaHe Ha u3ydYeHUE Kypca ajireOpbl MU Hadajdl MaTEMaTH4YeCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXAHME YYEBHOI'O KYPCA
10 KITACC

Yucia 1 BHIYMCICHUA

PaumonanbHbie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JPOOM, MPOLIEHTHI,
OecKkOHEUHble  mepuoAudeckue aApodu. ApudmeTuyeckue  onepanud C
paloHaIbHBIMU YHCIIaMU, IPE0Opa30BaHusl YUCIOBIX BbhIpakeHul. [Ipumenenune
Ipo0eil U MPOLEHTOB JUIsl PELICHUS] MPUKIAAHBIX 3a/1ad U3 Pa3IM4HbIX OTpacien
3HaHUU U PEANbHOM KU3HH.

JlelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJIBHBIE YHCIIA.
Apudmernueckue onepanuud C JAEUCTBUTENbHBIMU uyHciaamMu. [lpubmmxéHnbie
BBIYMCIICHUS, [IPABUIIA OKPYTJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenr ¢ 1ensiM  mokazareneM. CranpmaptHas ¢dopma  3alucH
neicTBuTENbHOr0 yucia. Mcnonb3oBaHue moaxonsiied  (GopMbl  3amUCH
JEUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a1a4 W INPEICTABICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYPAJbHOM CTETICHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxknecTBa U TOXKIECTBEHHbIE MPEe0Opa30BaHUs.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, peElIEHHME HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-palliOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvioHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienre TpuroHOMETpUYECKUX YPaBHEHUM.

IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3a7a4
¥ 3a71a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U PeaTbHOM KU3HU.

DOYyHKIUHN U TPaPUKHU

OyHkums, crnocodbl 3amanus ¢QyHkumu. ['padux ¢GyHkumu. Bzaumuo
oOpaTtHbie (DYHKITUH.

Ob6nacTe ompeneneHus U MHOXKECTBO 3HadeHHH QyHkumu. Hymm QyHkimm.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennas GyHKIMS ¢ HATypajdbHBIM U IIENIBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpauK KOpHS n-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIMN YUCIIOBOTO apryMEHTa.

HauaJyia maTeMaTH4€CKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€A0BaTEIbHOCTEH.
MOHOTOHHBIE TOCIIEA0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEUHO YOBIBAIOIIEH I€OMETPUUYECKON
nporpeccun. GopMysia CIIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWE mporpeccuu s
pElICHHS PEabHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, olepaluyd Haj MHOXXecTBaMu. Jluarpammbl JOinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONUCAaHHUS PEATbHBIX
MIPOLIECCOB U SIBJICHU, MPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHbBIX MPEIMETOB.

Onpenenenue, Teopema, CIEeACTBHUE, J0KA3aTEIbCTBO.

11 KIIACC

Yucaa u BBIYMCICHUS

HarypaneHble u nensie yncna. [IpusHakyu 1e1MMOCTH LEIBIX YUCEIL.

CrteneHb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecITUUHbIE U HATYpaJIbHbIE JTOTapU(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

IIpeobpa3oBaHue BbIpaXKEHHUM, COIEPIKALINX JOrapu(MBbI.

[IpeoOpa3oBaHre BBIpaXXEHUN, COAEpKAIIUX CTEHNEHH C palOHAJIbHBIM
IIOKAa3aTeNeEM.

[Ipumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHUS U HEPABEHCTBA.

JlorapupmMudeckue ypaBHEHHUsI 1 HEPaBEHCTBA.

CucTtembl TUHEHWHBIX YpABHEHMI. PeleHne MpUKIaIHbIX 33a/1a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad W3 Pa3judHbIX 00JacTel HAayKUu W peaibHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkumsa. [lepuogmueckne  pynkumu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl U1 MUHUMYMbl (QyHKUMU. HaunOosnbliee W HavMeHbIlee
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKIINHN, X CBONCTBA U TpadUKH.

[TokazarenbHast u gorapudmuyeckas GyHKIUH, X CBOWCTBA U TPAQUKH.



Hcnonb3oBanue rpaukoB QyHKUUN ISl PELICHHUs] YPABHEHUM M JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpa@ukoB (QyHKIUI s HCCIENOBaHUS MPOLIECCOB U
3aBHUCHUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJady U3 JPYTUX Y4eOHbIX
MPEIMETOB U PEATHHON KU3HHU.

Havana mareMaTH4ecKOro aHajm3a

HenpepoiBabie pyHKIMKU. MeTo HHTEPBAJIOB /1JIs PEIICHUS] HEPABEHCTB.

[IpomsBonnas  ¢yHkmuu. ['eomerpudeckuii ©w  QU3HYECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKUIUH.  DopMynbl  HAXOXKICHHS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKITHIA.

[IpumeneHnre MPOU3BOAHON K MCCIENOBAaHUIO ()YHKIIMA HA MOHOTOHHOCTH H
sKkcTpeMyMmbl. Haxoxaenne HanOobIIero 1 HAaMMEHbIIEro 3HaueHus1 QyHKLIUH Ha
OTpE3KE.

[IpruMmeHeHne TPOU3BOAHOM IS HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
OPUKIAJHBIX 3a/Jadax, [UIsl OIpENeleHUs CKOPOCTH NPOLEecca, 3aJaHHOIrOo
(dopMynoi nian rpauKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reomerpuyeckuidi W (Qusmdeckuil cmbicia. Bwruncnenue
uHTerpaia no gopmyne Hetorona—Jlelibuuna.



IINIAHUPYEMBIE PE3YJIBbTATBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOKHO 00€CIIeunBaThH
JTOCTH>KEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTrpaMMbl y4EOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITCS:

['paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIErocsi KaKk aKTUBHOI'O
U OTBETCTBEHHOTO WJIE€HAa POCCHUICKOro 0O0IlecTBa, TMPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxaaHCKoro ooOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
(GYHKUIMAMYA U Ha3HAYEHUEM.

[TarpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaXAaHCKOW UJICHTUYHOCTH, YBAKCHHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4YECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCTTUTAHUS:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOTO TMOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOI'0 BKJIa/a B IOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peleHuH, paccyXacHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKAM ACTIEKTAM PA3JIUYHBIX BUIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE!

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro odpasa *u3HU, OTBETCTBEHHOI'0 OTHOILICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHME, COATAHCUPOBAHHBIN PEXHUM 3aHATUNA U

OT/IbIXa, perynsipHas dbusnueckas AKTUBHOCTB); bu3nIecKoro
COBEPIIIEHCTBOBAHMS, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHHOM
JeSITebHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TPOPECCHOHAIBHONW  JCATEIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymel mnpodeccud W pealn30BBIBAaTh COOCTBCHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUI0 HAa TIPOTSHKEHUH BCEH JKM3HH; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUYCCKHUX 33J1a4 MaTEeMaTUYCCKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBIO HIKOJOTMYECKOH KYJIbTYphI, IOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMell Ha NPUMEHEHHE MaTeMAaTHUYEeCKHX 3HAHWM JUIs pellcHUs 3a1ad B
00JaCTH  OKpY)KAroIIeH Ccpeabl, IUTAHHUPOBAHUS IIOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUISI OKPYKAIOIIEH CPEeIbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH M  OOIICCTBCHHOH TMPAKTUKH, IMOHHMMaHHEM
MaTEMaTUICCKON HAyKH KaK cQepbl YEeIOBEUCCKOW JIEATEIbHOCTH, 3TaroB ¢&
pPa3BUTUS M 3HAYUMOCTH JUUIS PA3BUTHS I[MBUIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTUKH W MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYIO M HCCIEAOBATEIBCKYIO JESTEIbHOCTh
WHIMBH/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yiabTaTbl OCBOSHHUS IMPOrpaMMbl yueOHOTo MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMESIbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANIbHbIMU PeCYNAMUBHBIMU OeUCTNBUIMU.

1) Vuusepcanvnvie  no3znasamenvhvle  Oeticmaus, obecneyusawom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYXcanowe2o  Mupa,  HpUMeHeHue  JI02UYeCKUX,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ uHgopmayuei).

ba3oBbie nornueckue JeMCTBUS:

e BBIABIIATH U XapaKTepPHU30BaTh CYIICCTBEHHBIC NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpEeNeNeHUs] TOHATHI; YCTaHABIWMBATh  CYIIECTBEHHBIM  MNpPHU3HAK
KJ1accupuKaIuyu, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;



BOCHIPUHUMATh, (OPMYIUPOBATbH M  NPEOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHbIE W OTpPULATENbHBIC, €IMHUYHBIC, YAaCTHbIE W OOLIUE;
YCIIOBHBIE;

BBIBISITD ~ MaTr€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeUHss B (akTax, JaHHBIX, HAOIIOMEHUSX M YTBEPKACHUIX;
npenjiaraTb ~ KpUTEpUM  JJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUEHH, YMO3aKIIOUEHU 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BbIOMpATh crnoco0 pemeHus ydyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOosiee MNOAXOASIIUNA ¢ Y4YETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrIie nccneaoBaTenbLCKIUe JSHCTBUS:

UCTIOJIh30BaTh BOIIPOCHI KaK HMCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCHPYIONIHME MPOTUBOpEUUE, MpodIemy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO TO3HIINIO, MHEHHE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBIEHUS, TPOIecca, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SABICHUSIMH, TPOIIECCAMU;

CaMOCTOSITEIbHO (POopMyTHUpPOBaTH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEA0BAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000ILIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKXKE BBIABUTaTh
MPEATNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJISITH IeUITUTH MH(OpPMALIMK, JAHHBIX, HEOOXOAUMBIX JIs OTBETA
Ha BOIIPOC U JJIsI pELIEHU 3a1a4U;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (hOPM IMPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIMIO, MIPEACTABIATH €€ B pa3IMuHbIX (hopmax,
WUTIOCTPUPOBATh TpaduyecKky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.
Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, obecneuugarom

CcHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOE 00OVHAIOUJUXCHL.
OO1enue:

BOCIIPHHUMATh ¥ (POPMYIHpPOBATH CYXKIECHHUS B COOTBETCTBHU C
YCIIOBUSIMU U LETSIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJy peleHus 3a/1a4i, KOMMEHTUPOBATH MMOTYyYEHHBIN pe3ysIbTaT;

B X0JIe OOCYXKICHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
npo0JIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAICJICHHBIC HA ITOUCK
pEIICHHsI; COIMOCTAaBISATh CBOU CYXKICHUS C CYXKICHUAMH JIPYTUX
YY9aCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMUUE W CXOJCTBO TO3WIINN; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEICTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCJICIOBAHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HUCIIOJNIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHANBUYyaTbHON paOOThI MPY PEIICHUH YIEOHBIX 3aj1a4; MPUHUMATH I1eITh
COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OpPraHMU3alMI0 COBMECTHOM
paboThl, pactpenensaTb BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTHI (00CYKIeHUsI, 0OMEH MHCHUA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIOJHATH CBOK YacTh pPabOTHI H
KOOpJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YICHAMH KOMAaHJbI;
OLICHUBAaTh KA4ye€CTBO CBOETO BKJIaJia B OOIMIMNA MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom

Gdopmuposanue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3aJla4u, BBI6I/IpaTB CII0co0 pemcHuA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN ¢ y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU IO3HABaTEIbHOM pedaeKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yipTara pelieHus MaTEMaTUYECKOW 3a1a4H;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBbHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE peE3ylbTaTa LEIM U YCIOBUSAM, OOBSICHATH
IIPUYMHBl TOCTVIKEHHSI WIM HENOCTHKECHHS PE3YJIbTATOB AEATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Hayanma MaTeMaTHUYECKOrO aHaIHM3ay
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHUsl TOHKHO oOecreYrBaTh JOCTHKEHUE
CJIEIYIONTUX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB:

10 KJIACC

Yucaa v BLIYMCICHUS

OnepupoBaTh MNOHATHUSMH: PALMOHAIBHOE U JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JECATUYHAS APOOb, MPOLICHTBHI.

BoimonuaTe  apudMmeTHyeckde — onepauudd ¢ paldOHAJIbHBIMM U
JNENCTBUTEIBHBIMU YHCIAMU.

BomonusaTe npuOmmkEHHbIE BBIYUCIICHUS, UCIIONB3YS MpaBUiia OKPYTJICHHUS,
JenaTh NPUKHUIIKY U OLIEHKY PE3YJIbTaTa BHIYUCICHUM.

OnepupoBaTh TMOHATUSAMHU: CTENEHb C LEIbIM IOKa3aTENeM; CTaHIapTHas
¢opma 3amucu  JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEINEHH;
UCTIOIB30BaTh MOIXOIAIIYI0 (JOPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIS PeIICHUs
NIPAaKTUYECKUX 3a]1a4 U MIPEACTABICHUS 1aHHBIX.

OneprpoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJIa;
UCTOJIb30BaTh 3alIMCh MPOU3BOJIIBLHOIO yria uepe3 o0paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPAaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoemonusaTe npeoOpa3oBaHUs LIEIBIX, PAlMOHAIBHBIX W HPPALMOHAIbHBIX
BBIDQXKEHU W  pelmaTbh OCHOBHBIE THIIBI  LEIbIX, PAalUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATh YypaBHEHHs M HEPABEHCTBA I PEUICHUSI MATEMATUYECKUX 3a]1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON KU3HH.



MopnenupoBarh peajibHbIE CUTyalldd Ha S3bIKE aure0pbl, COCTaBISATh
BBIPAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
NOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHMEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OmnepupoBaTh MOHATHSIMH: (PYHKIIHS, CTIOCOOBI 3a1aHusi (QYyHKIUHU, 00IacThb
OTNpEeNeHUs] U MHOXKECTBO 3HAuY€HUW (PYHKIUHU, TpaduK (PYHKUHUHU, B3AUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBaTh rpa@uku GyHKIMMA 715 pellieHnus ypaBHEHUH.

Crpoutps U 4uTaTh rpapuKu JUHEHHON (QYHKIMH, KBAJpaTUYHON (PyHKLMH,
CTENEHHOM (PYHKIIMH C LIEJIBIM [IOKa3aTeJIEM.

Ucnonw3oBath rpaduku QyHKIMA I UCCIEAOBAHMUSI TMPOIIECCOB U
3aBUCUMOCTEN MpPHU pEIIeHUH 3aJlad U3 JPYruX y4eOHBIX MPEIMETOB U peaibHON
KU3HU; BBIpaXaTh (POpMyIamMH 3aBUCUMOCTH MEXy BEIMUYMHAMM.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMHU: IOCJIEIOBATENbHOCTh, apu(pMeTHyecKas H
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIas TI'€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBAIOIIEH FeOMETPHUYECKOM MPOTPECCUH.

3anaBaTh MOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCJIEIOBATENBHOCTEW U MPOTPECCUI IJIsl PEIICHHUS
peasIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MNOHATUSMH: MHOXECTBO, OIlEpallMy Ha/l MHOXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juisl  ONMCaHUs
peabHBIX NPOLECCOB U SIBJICHUM, NpPU PEUICHUM 3a4ad M3 JAPYrux Y4eOHbIX
PEIMETOB.

OnepupoBarh  MOHATHUAMMU: ONpEEIICHUe,  TEeOopeMa,  CJEACTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucaa u BBIYMCTCHUS

OnepupoBaTh MOHATUSAMM: HATYpalIbHOE, ILEJI0E€ YHUCIO; HCIOJIb30BaTh
OPU3HAKK JIETMMOCTH LIEJIBIX YHCEJI, Pa3I0KEHUE YUCIIA HAa MPOCThIE MHOKUTEIN
IUI peLIeHus 3a1auy.

OnepupoBath MOHATUEM: CTEIIEHD C PAL[MOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapu(dM 4YMcia, JECITHUYHBIE M HATypaJbHbIE
Jaorapu(pMsl.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW JJId MpeoOpa3oBaHUs  BBIPAXKECHUIA;
ONEPUPOBATH TOHATUAMM: IOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHUs  BBIPAKEHUMN, COJEpXKAIIUX JIOrapu(Mbl;
ONepUpPOBaTh MOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEHHBIX YpPAaBHEHUH M €€ pPEIICHHE;
UCITOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JJISl PEIIEHUS MPAKTUYECKHUX 3a7a4.

Haxomurts permieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarb peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDQXEHUS, YPABHEHHMs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCJIeIOBAThH MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM aIllapaTa aireophl.

DOyHKUUM U rpaduku

OnepupoBaTth  MOHATUSAMHU:  NepUoAMYEcKas  (QYHKLIHS, MPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKH OKCTpemMyMma (QyHKIUM, HauOoibllee U
HalMEHblllee 3HAueHUs (QYHKIMM Ha TPOMEXKYTKE; HCIOIb30BaTh HX JUIS
uccienoBanus (pyHKINM, 3aJaHHOU TPaPUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3aTEIbHOH, JIorapupmMuueckon u
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOM IUIOCKOCTU IpaMKH JIMHEWHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX JUIS PELIEHUs CUCTEMBI JIMHENHBIX YPaBHECHUM.

Ucnonb3oBath rpaduku QyHKIUNH JUIsi  UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYrUX y4eOHbBIX TUCHUILIMH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUIMU: HENpEpbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMHY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUBUYECKUI CMBICT TPOU3BOIHOMN ISl PEIICHUS
3aaad.

Haxonute npon3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO JI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIEAOBAaHUS K IOCTPOCHUIO IPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TMOHATHSMHU: TEpBOOOpa3Hass W  MHTErpayl; IOHUMATH
TreOMETPUIECKUN U (PU3UYECKUIN CMBICI UHTErpaa.



Haxonute mepBooOpa3HbIie dJeMEHTAPHBIX (DYHKIHMH; BBIYHCIATH WHTETPal
no ¢popmyiie Hetorona—JIeitGHumna.

Pemate mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKOTO U
dbusznyueckoro xapakrepa, CpeJICTBaMi MaTeMaTUYECKOT'0 aHaJU3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieoB 4 TeM (undposbie)
n/n NMPOrpaMMblI Bcero Konrpoapabie | Hpaktiieckie o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl

MHokecTBa pallMOHAJIbHBIX U

JEeUCTBUTEIBHBIX YHCcell. PalinoHaIbHEIC 14 1 0.75

YpaBHEHUS U HEPABEHCTBA

Oynknuu 1 rpadguku. CTeneHsb ¢ MesIbIM 6 0.25

noKa3aresiem

ApupmeTnueckuii KOpeHb N—Oi CTETIeHHU. 3 | 1

WppannoHanbHble ypaBHEHUS U HEPABEHCTBA

Dopmyibl

TpuroHomerpun. Tpuronomerpnyeckue 22 1 1.25

ypaBHEHUs

[locnenoBaTeabHOCTH U MPOTPECCUN 5 0.5

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 3 |

3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3.75




11 KJIACC

Ne
n/n

HaunmeHoBaHMe pa3iesioB U TeM
NporpamMMel

KoandecTBO 4acoB

Bcero

KonTpoabHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTe/bHbIE

pecypchl

CreneHsb ¢ palluOHAIBHBIM [TOKA3aTEJIEM.
[TokazatenpHas ¢pynkuus. [lokazarensHbie
YpaBHEHUS U HEPABEHCTBA

12

Jlorapudmuueckas QyHKIIHSL.
Jlorapumuueckre ypaBHEHHUS U
HEepaBeHCTBA

12

CucreMsbl ypaBHEHUI

12

Tpuronomerpudeckue GyHKIUU U UX
rpa¢uku. TpuroHomeTpuyeckue
HEpaBEHCTBA

[IpousBoanas. [IpumeneHne npon3BOIHOM

24

I/IHTeraJ'I " Cro NpuMCHCHUA

HaTypaJ'IBHBIC M OCIbIC YHClIa

[ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIIHS
3HAHUU

18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHoecTBO, onepaluy Ha/l MHOKECTBAMHU.
Juarpammel Dilnepa—Benna

PanmonansHeie ynciaa. OOBIKHOBEHHBIE U
JeCATUYHBIC IPOOH, TPOIICHTHI,
OECKOHEUYHBIE TIEPUOTNUECKUE APOOH

ApupmeTrueckue onepaniu ¢
paloHaIbHBIMU YHCIAMH,
peoOpa30BaHUs YUCIIOBBIX BBIPAXKEHUI
[Ipumenenue apobeit u MpOLUEHTOB ISt
peleHus MPUKIIAJHbIX 3a/1a4 U3 pa3InYHbIX
oTpaciiell 3HAaHUM U peabHOU KU3HU

[Tpumenenue npo6eit u NpoLEHTOB AJIs
peleHus NPUKIAJHBIX 33]a4 U3 Pa3INuHbIX
oTpaciiell 3HAaHUM U peabHOW KU3HU

0.25

JlericTBUTENbHBIC YKCIia. PallioHaIbHEIE U
MppalyOHaJIbHbIC YUCIIa

ApubdmMernueckue oreparuu ¢
I[eﬁCTBHTCHBHBIMH quciiaMu

[pubnnxEHHbBIE BEIYUCICHUS, TPABUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yabpTaTa BHIYMCICHUN




ToxaecTBa U TOXKJICCTBEHHBIE

9 0.25
npeoOpa3oBaHus
10 VYpaBHeHHE, KOPEHb YPaBHEHUS
11 HepaseHcTBo, pelieHre HepaBeHCTBa
12 Meto UHTEpBaIOB 0.25
13 Pemenne nenbix u ApoOHO-paMOHATBHBIX
YpPaBHEHUH U HEPABEHCTB
KonTtponbnas padbota no teme "MHokecTBa
14 paIoHaIbHBIX U JCHCTBUTEIBHBIX YHCEN.
PauvonaneHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIUSA, CTTOCOOBI 3a1aHus (PYHKIIUH.
B3aumno obpaTHbIe GyHKIIHH
I'paduk dyrkumun. O61acTh ONpeaeacHus 1
16 MHOECTBO 3HaueHUH GyHKIMU. Hymnmm
dbynakuu. [IpoMexxyTkn 3HAKOMTOCTOSTHCTBA
17 Yérupie 1 HeUETHBIC (HYHKIUU
CremneHs C HeNTbIM MTOKa3aTeIeM.
18 CrannmaptHas popma 3amnucu 0.25
JNEUCTBUTEILHOTO YHCIIa
Hcnons3oBanue noaxoasmieit popmsl
19 3aMKUCH JEHCTBUTEIBHBIX YHUCEN TS
pellIeHus MPaKTUUECKHX 3aa4d U
IpeJICTaBICHUS JaHHBIX
CrenenHast (yHKIMS C HATypaIbHBIM U
20 LEJIbIM TTOKa3aresieM. E€ cBoiicTBa 1
rpadux
o1 ApubmMeTnueckuii KOpeHb HATYpaTbHOU

CTCIICHHU




ApupmeTrueckuil KOpeHb HaTypaIbHOM

22
CTEIECHU
3 CsaoiicTBa apUI/IQ)MeTqucxoro KOPHSI 0.25
HaTypaJIbHOM CTENEeHU
24 CaoiicTBa apu(hMETHUECKOTO KOPHS
HaTypaJbHON CTEIIEHU
)5 CaoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHON CTEIICHU
JeiicTBus ¢ apupMEeTHIECKUMU KOPHIMHU
26 . 0.25
N—OW CTENEeHU
7 JeiictBus ¢ apupMeTHUECKUMH KOPHIMHU
Nn—Oil CTENEHU
)3 [IpeoOpazoBaHne BBIpAKEHHIA,COAEPKAIINX
paguKanbl.
29 [Ipeo6pa3oBanue BbIpaKeHUH,
COJZIepKallUX pajiuKalibl.
30 Pewienue ynpaxHeHHi HIIO TEME: 0.25
"ApudMeTHIeCKUit KOPEHb N-CTEMEeHN". '
31 Pemrenne nppanmoHaIBHBIX YPaBHEHUN U
HEPABEHCTB
1 Pemenune uppanvoHalbHBIX ypaBHEHUN U
HEPaBEHCTB
133 Pemenue nppallMoOHaIbHBIX YPABHEHHUI U
HEPABEHCTB
Pewienne nppanuoOHaJIBHBIX YPAaBHEHUN U
34 0.25
HEPaBEHCTB
35 Pemenue nppalMOHAIbHBIX YPABHEHHUI 1

HEPABEHCTB




36 CaoiicTBa U rpaduk KOpHS n-0if CTENEeHU

37 CaoiicTBa ¥ rpauK KOpHS N-Oi CTENEHU
Konrponsnas pabota o teme

13 "ApupmeTrnueckuii KOpeHb N—Oi CTETIeHH.
WppaunonansHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC M TAHT€HC YUCJIOBOTO
aprymeHra

40 CuHyC, KOCUHYC U TaHT€HC YHCIIOBOTO
aprymeHra

A1 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC
YHCJIOBOTO apryMeHTa

4 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>kKHOCTb,

43 onpeJieNICHuE TPUTOHOMETPUUECKUX 0.25
(GyHKIMI YUCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>XHOCTb,

44 OnpeAeIeHue TPUTOHOMETPUYECKUX
(GyHKIMIT YUCIIOBOTO apryMeHTa

45 CuHHYyC 1 KOCUHYC CyMMBI U pa3HOCTH
apryMeHTOB.

46 TaHreHc CcyMMbl U pa3HOCTH apryMEHTOB.

47 ®opMyIbl JBOMHOTO apryMeHTa. 0.25

48 DopMyIIbI TIOHUKEHUS CTEIICHU.
[IpeobpazoBanue cymm

49 TPUTOHOMETPUIECKUX (PYHKITUH B

IMPOU3BCACHUC.




[Ipeo6paszoBanue MpousBeACHUN

30 TPUTOHOMETPUUYECKUX (PYHKIUI B CyMMBI.
51 OcHoBHbIE (POPMYJIBI TPUTOHOMETPHH. 0.25
5 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX
BBIPAJKEHUN
53 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUN
54 Pemenne npocrenmmx
TPUTOHOMETPUUECKUX YPABHEHUN
55 OCHOBHBIE METO/IbI PEILIECHUS ) 0.25
TPUTOHOMETPUUECKUX YpaBHEHHH.
56 OnHOpOHBIE TPUTOHOMETPUUECKUE
ypaBHEHUS.
57 VYpaBHeHUs1, CBOIALIMECS K OJHOPOIHBIM.
58 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 0.25
59 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI
KoHTposnbHas padota mo teme "dopmyibt
60 TPUTOHOMETPHUHU. TPUTOHOMETPUUECKHUE
ypaBHeHus"
[ocnenoBareabHOCTH, CIIOCOOBI 3aaHUS
61 10CJI€0BATENbHOCTEN. MOHOTOHHbIE
10CJIE10BATEIbHOCTH
ApudmeTrueckasi U reoMeTpruecKas
& nporpeccuu. Vcnonb3oBaHue nporpeccun 025
JUIS peLIeHNs] peajbHbIX 33134
HPUKJIAJHOTO XapakTepa
63 beckoHeuHo yObIBarolIasi reoMeTpuyecKas

nporpeccusi. CyMMa 6€CKOHEUHO




yOBIBaIOIIEH reOMETPUYECKOM MPOrpeccuu

64 ®dopMyra CI0KHBIX TPOIIEHTOB 1

65 ®opMyIia CI0KHBIX TPOLIEHTOB 1 0.25
O0001Ienne, cucTeMaTH3alyd 3SHAaHUH 3a

66 Kypc anre0pbl 1 Hayala MaTeMaTH4YeCKOTro 1
ananm3a 10 xnacca

67 Wrorosas koHTpoJsibHas paboTa 1
O0001Ienne, cucTeMaTH3amysd 3SHAaHUH 3a

68 Kypc anreOpbl 1 Hadaja MaTeMaTH4eCKOro 1
ananm3a 10 xnacca

OBUIEE KOJIMYECTBO YACOB I10 68 375

[NPOI'PAMME




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoThI padoTbI
pecypchbl
CreneHb ¢ paliMoHaIbHBIM MTOKA3aTelIeM 1
2 CBoiicTBa cTeneHN 1
3 [IpeoOpa3oBanue BBIpAKEHHUH, COACPIKAIIAX |
palMOHaIbHBIE CTETIEHU
4 [IpeoOpa3zoBaHue BhIpaKEHUH, COIEPIKAIIIX |
panoHaIbHbIE CTENIEHU
5 [IpeoOpazoBaHue BEIpaXKEHU, COIEPIKAIIIX |
palKoOHaTIbHBIE CTETIEHU
6 [ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA 1
7 [loka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 [loka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
9 [loka3zaTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 ITokazatenbHbIe ypaBHEHUSI 1 HEPABEHCTBA 1
1 INokazarenbHas GyHKIMA, €€ CBOICTBA U |
rpauk
Kontponbras padota o teme "CTerneHs ¢
12 palMOHaIbHBIM IIOKA3aTEJIEM. | |
[TokazatenpHas pynkuus. [lokazarensHbie
yYpaBHEHUs U HEpaBeHCTBA"
13 Jlorapudm umncna 1
ATUYHbIC U HAT bHBIE JTIOTapU(pMBI
14 ec € ¥ HaTypaJIbHbIE JIOra 1




IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX

15
Jorapudmpl

16 [IpeoOpa3oBaHue BRIpAKEHHUH, COACPIKAIIAX
JorapupmMsl

17 [IpeoOpa3oBaHue BBIpAKEHUH, COACPIKALLIUX
Jorapudmbl

18 [IpeoOpa3oBanue BBIpAKEHHUH, COACPIKALIAX
JorapupmMbl

19 Jlorapugmuueckue ypaBHeHUs U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHHS U
HEPaBEHCTBA

o1 Jlorapugmuueckue ypaBHeHUs U
HEpaBEHCTBA

” Jlorapudmuueckre ypaBHEHHS U
HEPaBEHCTBA

3 Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U
rpadpuk

24 Jlorapudmuueckas QpyHKus, €€ cBONCTBA U
rpaduk

)5 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpauKu

26 Tpuronomerpuueckue QyHKIUH, UX
CBOIcTBa U rpaduku

7 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpauKu

)% Tpuronomerpuueckue GyHKIUH, UX

CBOWCTBA U TpaduKu




[Tpumepbl TPUrOHOMETPUUECKUX

29
HEPaBEHCTB

30 [IpuMepsl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

31 [Ipumepsl TPUTOHOMETPUUECKHUX
HEPaBEHCTB

1 [Ipumepsl TPUTOHOMETPUUECKUX
HEPABEHCTB
KontpomnbHas pabota o teme
"Jlorapupmuueckast GyHKIIHSI.
Jlorapudmuueckue ypaBHEHHS U

33 HepaBeHCTBa. T puroHomeTpudeckue
GYHKIIUH 1 UX
rpa¢uku. TpuroHomeTpuueckne
HepaBeHCTBA"

34 HenpepoiBable QyHKINT

35 MeTto MHTEpPBAJIOB ISl pELICHUS
HEPaBEHCTB

36 MeTto UHTEpPBAJIOB JIJIs1 pEeLICHUS
HEpaBEHCTB

37 [pousBoaHas GpyHKIUH

38 [TpousBoaHas GyHKIHH

39 ['eomeTpuueckuii 1 GU3HMUECKUI CMBICIT
MPOU3BOAHOMN

40 I'eomerpuueckuii 1 GU3NIECKUNA CMBICI
MIPOU3BOAHOMN

41 [Ipou3BogHBIEC STIEMEHTAPHBIX (HYHKITHI

42 [Ipou3BoHBIE 3TIEMEHTAPHBIX (QYHKIUI




HpOI/ISBOI[HaSI CYMMEBI, ITPOU3BCACHUA,

43 .
YaCTHOTO (yHKIIHI

44 [IpousBogHast CyMMBI, TPOU3BENECHNUS,
4acTHOTO (DYHKIMHA

45 IIponsBogHas CyMMBI, IPOU3BEACHHUS,
4acTHOTO (QYHKITUN
[IpumeneHne npou3BOIHOM K

46 WCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeHeHue npor3BOIHON K

47 Hcciea0oBaHuIo (PyHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeHeHne MpoU3BOAHON K

48 uccieoBaHuio GYHKIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpumeneHne npou3BOIHOM K

49 UCCIIEZIOBAaHUIO (PYHKIIUI HA MOHOTOHHOCTb
U SKCTPEMYMBI

50 Haxoxnenne Hau6o0Ib111€r0 1 HAUMEHBILIETO
3HaueHus (QyHKIMHU Ha OTpE3Ke

51 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (PYHKLUU HA OTPE3Ke

50 Haxoxnenue Haubob111ero 1 HAUMEHBILIETO
3Ha4YeHMS QYHKIIMU HA OTPE3KE

53 Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (PYHKLUU Ha OTPE3Ke

54 Haxoxnenue Hau6ob111€r0 1 HAUMEHBILIETO

3HaueHus (PYHKIIMHU Ha OTpE3Ke




Haxoxnenue HauOOJIBIIEr0 U HAUMEHBILIETO

53 3HaueHus (yHKIMHU Ha OTPE3Ke
[IpumeHeHne npou3BOIHOM IS
HaXOXKJCHHS HAWTy4IlIero perieHus B

56 MIPUKJIAIHBIX 3a]]a4ax, 7S ONpeaeIeHus
CKOPOCTH TIpoliecca, 3aaHHOTro (GopMynoit
WK rpaguKoM

57 KonTponbhas pabora 1o teme
"[IponsBoaHas. Ilpumenenue nponzBoaHoin"

58 [TepBooOpasnas. Tabnuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX

60 WuTterpan, reoMeTpuueckuii 1 Gu3nIecKui
CMBICTT HHTETpalia

61 WuTerpan, reomerpuueckuii U Gu3nyeCcKuit
CMBICIT HHTETpajia

62 WuTterpan, reoMeTpuueckuil 1 Gu3nIecKui
CMBICTT MHTETpalia

63 Brruncnenue unrerpana no gopmye
Herorona—Jleitbanna

64 Beruncnenue wHTErpana no Gopmyie
Hrrorona—JleiiOaumna

65 Brruncnenue unrerpana no gopmye
Herorona—JleitOauna

66 Brruucnenue unTerpana no gopmye
Hrrorona—JleiiOaumna

67 CucTteMbl TUHEUHBIX YpaBHEHUI

68 CucTeMbl TUMHEUHBIX YPABHEHUI

69 Petrenue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO




CHCTEMBI JINHENHBIX YPAaBHEHUN

70

Pemrenne npukitagHeIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN

71

CuctemMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHaNIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

72

CucreMbl 1 COBOKYITHOCTH L ECJbIX,
panuoHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JOTaPUPMUUIECKUX
YpaBHEHUH U HEPABEHCTB

73

74

CucreMbl ¥ COBOKYITHOCTH LIEJIBIX,
palOHAaIbHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX, JJOTAPHUPMHUUECKIX
YPaBHEHUI U HEPAaBEHCTB

CucTtemMbl 1 COBOKYITHOCTH LIETTBIX,
palrOHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, TOTAPHPMUIECKUX
ypaBHEHUH 1 HEPABEHCTB

75

HcnonpzoBanue rpadukoB GyHKIUN 1515
peleHus: ypaBHEHU U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKUUN 1715
peleHust ypaBHEHUH U CUCTEM

77

[IpumeHeHue ypaBHEHUM, CUCTEM U
HCPABCHCTB K PCHICHUIO MAaTEMATUICCKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IuIHbIX 00IacTei
HayK{ U peaNbHOU KU3HU

78

Kontpoinbnas padora o reme "MHTETpan u




ero npuMeHeHus. Cucremsl ypaBHeHUI"

HatypanbHble U 1ienble yncia B 3a7ja4ax U3

7 peanpHOM )KU3HU

20 HatypanbHble ¥ 1ie7ble Yrciia B 3a7a9ax u3
pEaIbHOM KU3HU

81 HarypanbHble u 11e1ple 9rciia B 3aja4ax u3
pEAIbHOM KU3HU

82 [Ipu3HaKu AETMMOCTH LEJIBIX YHCENT

83 [Tpu3HaKK AETUMOCTH LEIBIX YUCEI

84 [Ipr3HaKu AETMMOCTH LIEJIBIX YHCEN

85 [MoBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHUU. YpaBHEHUSA

26 [ToBTOpenue, 060061IeHNE, CHCTEMaTU3alus
3HAHUU. YpaBHEHUS

g7 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3AUS
3HaHUU. YpaBHEHUSA

28 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3ALIHS
3HAHUU. YpaBHEHUS

29 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS
3HaHUU. YpaBHEHUSA

90 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ATIHS
3HAHUU. YpaBHEHUS

91 [ToBTOpEeHue, 0600IIEHNEe, CUCTEMATU3AIIHS
3HaHui. HepaBeHcTBa

9 [ToBTOpenue, 060061IeHNE, CHCTEMaTU3alUs
3HaHuii. HepaBeHnctBa

93 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3ATIHS




3HaHui. HepaBeHnctBa

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3ATIHS

94 - 1
3HaHui. HepaBeHcTBa

95 [MoBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS 1
3HaHMH. CrucTeMbl ypaBHEHUN

96 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS |
3HaHUl. CrucTeMbl ypaBHEHUI

97 [MoBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS 1
3HaHui. OyHKIMH

08 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATU3ATIHS |
3HaHUU. OyHKIIUU

99 HtoroBas KOHTpOJbHAs paboTa 1

100 Hrorosas xkoHTposIbHAs paboTa 1
O00011eHne, cucTeMaTU3alysa 3HAHUH 3a

101 Kypc anareOpsl ¥ Hayal MaTeMaTH4YeCKOIro 1
ananu3a 10-11 kimaccos
O600611eHne, cucTeMaTu3alus 3HaHU 3a

102 Kypc anreOpsl 1 Hayaa MaTeMaTHIECKOTO 1
ananm3a 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Marematuka: anrebpa v Hauajga MaTeMaTHYECKOr0 aHaIu3a, TeOMETPHS.
AnreOpa v Havasia MaTeMaTH4decKkoro aHanu3sa (B 2 yactsax), 10-11 kmaccel/ Yacthb
1: Mopakosuu A.I'., CemenoB I1.B.; Hacts 2: Mopakosuu A.I'. u gpyrue; noa
penaknueit Mopakosuya A.I'., O01ecTBO ¢ orpaHHYEHHON OTBETCTBEHHOCTHIO

«M1OLl MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

- y4ebHUK Hukonbckmn C.M. Anrebpa u Havyana maTemaTMyYecKoro aHanmsa 10
Knacc; - ydebHuK Hukonbckmn C.M. Anrebpa 1 Hayana matemaTUyeckoro

aHanmu3a 11 knacc;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;
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