MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPAIIUU

MuHucTEepCcTBO 00pPa30BaHUS U HAYKH Y AMYpPTCcKoii PecnyOsmku

YupasJijienue oopazoBanusi AIMUHUCTPauuu MyHUIIUIIAJIBbHOTO

o0pa3zoBanus I'opox Borkuuck

MBOY "COILI Ne 6 umenu I'eposi Coserckoro Corosza H.3. YiabsiHeHko"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3am. gupekropa no HMP  JlupekTtop

Mansuesa 3.M. Anekcannposa H.A. Adonnna M.10.
Howmep mpukaza 197-oc
e ~N ot «31» aBrycra 2023 .
AJOKYMEHT NOANMCAH
SNEKTPOHHOWN
noanncbio

CepTtudumkar:
22218BE379700958ED94EDD589234E23
Bnapeneu: AdoHnHa MaprapuTa tOpbeBHa
LencteuteneH: ¢ 07.07.2023 go 29.09.2024

PABOYASA ITPOTPAMMA

\. J

(ID 1996621)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHAJIu3a.
ba3oBblii ypoBeHb»

st ooygaromuxest 10-11 kmaccoB



Borkuuck 2023



MNOSICHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «Anrebpa w©  Hadaia
MaTeMaTH4YECKOro aHajn3a» 0a30BOro ypoBHsA Wi oOydarommxcs 10 —11
KJIaccOB  pa3paboTraHa Ha ocHoBe DenepaibHOr0 TOCYAapCTBEHHOTO
o0pa30BaTeNbHOrO CTaHAapTa CcpenHero obmiero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHMM, MPEABSIBISIEMBIX K MaTEMaTHIECKOMY
00pa30BaHUIO, U TPATUILIUNA poccuiickoro oOpazoBanus. Peanuzaius nporpaMMel
00ecreynBaeT OBJIAJICHUE KIIOYEBBIMH KOMIIETEHIIUSAMH, COCTaBIISIOIIMMHU
OCHOBY I CaMOpa3BUTHS M HENPEPHIBHOIO 00pa30BaHMs, IIEIOCTHOCTD
OOIIEKYTBTYPHOTO, JUYHOCTHOTO W TI03HABATENHFHOTO PAa3BUTHS JIMYHOCTH
00yyaromuxcs.

[Iporpamma coctaBiieHa Ha OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOCHHSI
oOpazoBarenbHOIl mporpammel, npenactaBieHHBIX B OI'OC COO, a Ttakxe
(denepanbHO paboyeil mporpaMMbl BOCITUTAHUS IIKOJIBI.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayana MaTeMaTHUECKOTO aHAJIN3a) SIBJISIETCS OJTHUM U3
Haubosiee 3HAYMMBIX B IMpOTrpamMMe CTaplieil LIKOJIbI, MOCKOJbKY, C OJHON
CTOPOHBI, OH OOECIEeUYMBAET HHCTPYMEHTAIbHYIO 0a3y il HM3y4yeHHUs BCeEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrod CTOPOHBI, (GOPMHUPYET JTOTUHUECKOE U
abCTpakTHOE MBIIIJICHUE YYallUXCsl Ha ypOBHE, HEOOXOJMMOM JUJIsi OCBOEHUS
KypcoB MH(GOpPMAaTUKH, OOIIECTBO3HAHUSA, UCTOPHM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4allluecs OBJaJeBal0T YHUBEPCAIbHBIM S3IKOM COBPEMEHHOMN
HayKH, KoTopas (GopMyIupyeT CBOU JOCTHIKEHUS B MaTEMaTHUECKO opme.

Kypc anreOpbl n Hauan MaTeMaTHYECKOrO aHajau3a 3aKJIaJIbIBAET OCHOBY
JUIS YCTIEIIHOTO OBJIAJICHUS 3aKOHaMU (DU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHJCHIMA HKOHOMUKM M OOLIECTBEHHOW JKWU3HM, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOIOTHUSX,
YBEPEHHO MCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toke Bpems oBlajeHue
aOCTpakTHBIMM U JIOTHYECKH CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBAaE€T yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKACHHSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETU3AILNI0, abCTparupoBaHue
U aHaJoruio, (GopMuUpyeT KpeaTMBHOE M KPUTHUYECKOE MblluieHue. B xoze
U3y4YeHHUsl anreOpbl M Hayal MAaTeMaTHYeCKOro aHajiu3a B CTapuieidl MIKoje
yyalldecs IMOJIYYarOT HOBBIM  ONBIT  PEIICHHs NPUKIAAHBIX  3a/ad,
CaMOCTOSTENIbHOI'O TOCTPOEHUSI MaTEMAaTUYECKUX MOJIENIEN PEATIbHBIX CUTYyalUil



M UHTEpIpEeTallMi TOJYYCHHBIX pELICHUH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTUYECKNX 3aKOHOMEPHOCTEM B MPUPOJE, HAYKE U B HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o6nanaer 3HauyuTeIbHBIM BOCIIUTATEIBHBIM MTOTEHIIUATIOM, KOTOPBIHI
peanu3yeTcs Kak 4epe3 yueOHbIM MaTepuall, CHOCOOCTBYIONUN (DOPMUPOBAHHTIO
HAyYHOTO MHUPOBO33pPEHUS, TaK M 4Yepe3 Creuu(uKy ydeOHOW AesTenbHOCTH,
TpeOyrolel  CaMOCTOSITENIBHOCTH,  aKKypaTHOCTH,  TNPOJODKUTEIIbHON
KOHIIEHTpAI[M BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ynbTart.

B ocHoBe MmeTomuku o0ydeHus anreOpe M HayalaM MaTeMaTH4eCKOro
aHaJM3a JEKUT ACSITETbHOCTHBIN MPUHITUI 00yUICHHS.

CrpykTypa Kypca «Ainredpa W Hayajla MaTeMaTHYECKOTO AaHAJIA3a»
BKJIIOYAET CIEAYIOIINUE COAEpKATeIbHO-METOANYeCKue JuHuM: «Yucna u
BbIUKCIHEHUSD, «DyHKINU U rpadukn», «YpaBHEHUs U HEpaBEeHCTBay, «Hauana
MaTEMaTHYeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COJZIEPKaTEHbHO-METOUYECKHIE JTHHUNA HM3Yy4aloTCs Ha TMPOTSHKEHUM JBYX JIET
0oOy4eHHs B CTapIIel MIKOJIE, ECTECTBEHHO JOIMOIHISA APYT APYyra U MOCTENEHHO
HachlI[asiCh HOBBIMH TeMaMH M pasfaenamu. JlaHHBIA Kype —sBIsE€TCS
MHTETPaTUBHBIM, IOCKOJBKY OOBEAMHSET B cebe coaepKaHHE HECKOJIbKUX
MaTEeMaTHYeCKUX JUCIUIUIMH: anrebpa, TPUTOHOMETPHUS, MaTeMaTUYECKUU
aHalu3, TEOpUsl MHOXKECTB U Jp. [Io Mepe Toro kak ydaiiuecst OBiaeBarOT BCE
0ojiee IIMPOKUM MaTE€MaTHYECKUM ammapaToM, y HHUX IIOCJIEI0BaTEIbHO
(opMupyeTCs U COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTUYECKYIO MOJIETh
peaslbHOM CUTyalluu, MPUMEHSTh 3HaHUs, MOJIyYeHHblE B Kypce «Auredpa u
Hayajga MaTeMaTHYeCKOro aHaliu3ay, JUIsl pELIEeHUs  CaMOCTOSITENIbHO
c(hOpMyTUPOBAHHOW MAaTEMAaTHYECKOW 3a/layd, a 3aTeM HMHTEPIPETUPOBATh
ITOJIyYEHHBIA pe3yJIbTar.

CopepxarenbHO-MeTOIMYeCKas TMHUS «YKca U BEIYKMCICHUS 3aBEpIIaeT
(dopMuUpOBaHWE HABHIKOB WCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOPOE
ObIO HAayaTO B OCHOBHOW IKoje. B crapmieit mikosie ocoboe BHUMaHUE
ynensieTcst GOpMUPOBAHUIO IPOYHBIX BEIUUCITUTEIHHBIX HABBIKOB, BKITFOYAIOIIIIX
B ce0sl MCIOJNb30BAaHUE PA3IMYHBIX (HOPM 3alUCU JEHCTBUTEIBHOTO YHCIA,
YMEHHE pAalMOHAIBHO BBIMOJIHATH ACHCTBUS C HUMH, JAeNaTh MNPUKUAKY,
OLICHMBATh pe3ynbraT. OOydarommecs TMOTyYar0T HAaBBIKM TPUOTIKEHHBIX
BBIYKMCIICHU, BBITIOJIHEHUSI ICUCTBUI C YMCIIaMH, 3alTMCAHHBIMU B CTaHJIaPTHOU
¢dopMe, MCIONB30BaHUS MATEMAaTUYECKUX KOHCTAHT, OIICHUBAHHS YHCIOBBIX
BBIPAKEHUU.

JIluaust «YpaBHEHHUS U HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHKEHUU BCETO
oOydyeHHs B CTapuledl WIKoJie, MOCKOJbKY B KaXJOM pasjesie MpOorpaMMbI



MPEAYCMOTPEHO  pELIEHWE  COOTBETCTBYHOIMX  3amad.  OOyuarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMHU PELICHHUS LENbIX, pPaluOHAIbHBIX,
UppalMOHAIbHBIX, IOKA3aTENIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTeM. [loydeHHbIe yMEHUS UCIIONB3YIOTCS IIPU
WCCIICIOBAaHUHM (PYHKIHMA C TMOMOIIBI0 MPOWU3BOJHOM, PEIICHUU MPUKIATHBIX
3a/1a4 U 33724 Ha HaX0KJI€HNE HAaHOOIBIINX U HAMMEHBIIUX 3HAYEHUN PYHKIUU.
JlanHast cojepkaTenbHas JIMHUA BKIIOYaeT B cebs Takke (OpMHUPOBAHHE
YMEHUM BBINOJHATH pacu€rel MO (opmynaMm, mnpeoOpa3oBaHUsA UENbIX,
pPalMOHAJIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE
BBIPQXEHUM, COJEpKAIIUX CTENeHu U Jjorapudmel. braromaps wu3ydeHuro
anredOpadyeckoro  Marepuanga  MPOUCXOAUT  JajbHEHIIee  pa3BUTHUE
QITOPUTMUYECKOIO M aOCTPAaKTHOIO MBIIUICHUS YyYallluxcs, (HOpMHUPYIOTCS
HaBbIKM JE€AYKTUBHBIX pacCyXJIE€HUH, pabOThl C CHMBOJBHBIMU (opmami,
MPE/ACTABICHHUS] 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJAE pAaBEHCTB U
HepaBeHCTB. Anre0pa npesiaraet 3p(EeKTUBHbIE HHCTPYMEHTHI ISl pELICHUs
MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOXXHOCTH KakK I3bIKa HAyKH.

CopepxarenpHo-MeTOoiMYecKass JUHUS «DYHKIMM U TpauUKU» TECHO
MepervieTaeTcsl ¢ APYrUMH JUHUSIMUA Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh M3y4YEHMs Marepuana. M3ydeHue CcTeneHHOM,
MOKAa3aTeNIbHOM, JOrapuMUYECKOH M TPUTOHOMETPUYECKUX (DYHKIUH, HUX
CBOMCTB U IpapMKOB, UCHOJIb30BaHUE (DYHKUUN JJIs pelleHus 3a1a4d U3 JpyTrux
y4eOHBIX MPEIMETOB U PEaIbHOM )KM3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM
aHAJIM30M, TaK U C PELICHWEM YpaBHEHHMU U HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHUMAaHHE yAelsercss (POPMHUPOBAHUIO YMEHHUSA BbIpaXarb (QopMynamu
3aBUCUMOCTH MEXIY pPa3Iu4YHbIMA BEJIMYMHAMH, HCCIEAO0BATh IOJYyYEHHBIE
dbyHKIIMK, CcTpouTh WX rpaduku. Marepuan 3TOH COAEPKATEIHHOW JIMHUU
HaleJeH Ha pa3BUTHE YMEHHMM W HAaBBIKOB, [O3BOJSIOIIUX BBIPAXKATh
3aBUCUMOCTH MEXKIY BEIMYMHAMHM B PA3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHo. Ero wu3ydeHwe cnocoOCTBYET pPa3BUTHIO
QJITOPUTMUYECKOTO MBIIIJICHHSI, CTIOCOOHOCTH K 00OOIICHNIO U KOHKPETU3allUH,
WCIIOJIb30BAaHUIO aHAJIOTHM.

ConepxarenpHas nuHUs «Havana Maremarnueckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MaTEMaTUYECKUX, TaK U PUKIIAJHBIX 3314,
JOCTYMHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSABIISETCS BO3MOXHOCTh UCCIIEI0BATh
U CTPOUTH TpapuKu (PYHKIMHA, ONMpenesTh UX HAuOOJIbIIMEe M HAUMEHBIINE
3HAY€HUs], BBIUUCIATH TUIomaan GUryp u oObEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpEHMs npoueccoB. JlaHHas conaepiKaTeslbHas JIMHHMS OTKPHIBAET HOBBIE



BO3MOYKHOCTH TIOCTPOCHHSI MAaTEMAaTHYECKHX MOJENIed pPEalbHBIX CUTYyaIluH,
HaXOXXJICHUSI HAWIYYIIICTO PEIICHUS B MPUKIATHBIX, B TOM YUCJIE COIHATBHO-
AKOHOMMYECKHUX, 3aJjadyax. 3HaKOMCTBO C OCHOBaMH MaTeMaTHYECKOI0 aHalr3a
CIIOCOOCTBYET  pa3BUTHIO  aOCTPakTHOTO,  (POPMaIbHO-JIOTHUYECKOTO U
KPEAaTUBHOTO MBINIICHUS, (POPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSIBICHUS
3aKOHOB MAaTEMAaTHKHU B HAyKe, TEXHUKE U UCKyccTBe. OOyJaroniuecs: y3HarT O
BBIIAIOIIUXCS Pe3yNbTaTaX, MOJYYCHHBIX B XOJIC Pa3BHTHS MaTeMaTHKHA Kak
HAyKH, ¥ KX aBTOpax.

ConepxaTenpHO-MeTOANYECKAasT JUHUS «MHOXKECTBA W JIOTHKAa» B
OCHOBHOM  TIOCBSIIIICHA  JJIEMEHTAM  TEOPUU  MHOXKECTB. TeOopeTHKo-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBbHOMN
MaTeMaTUKH W TpeiaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 00bEIMHSIIOIINMA
BCE pa3denbl MaTeMaTUKH W e€¢ MPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKhe MWCIUIUIMHBI B eAuHOoe 1menoe. IloaToMy BakHO 1aTh
BO3MOYKHOCTh IITKOJIBHUKY TOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHOM MaTeMAaTHKHU M HCIIOJL30BATh €0 VISl BRIPAKEHUS CBOMX MBICTICH.

B xypce «Anrebpa m Hayajga MaTeMaTHYSCKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEeMaTHYECKOTO MOJCIIMPOBAHMS, KOTOPBIC IIPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS MOJEICH  pEaNbHBIX  CUTYyaIlHi,
HCCIACAOBAHMS OTHX MOJENed C TIOMONIIBI0  ammapata anreOpsl |
MaTeMaTHYCCKOT0 aHaJIM3a M MHTEPIPETAIlMH MOJyICHHBIX pe3yJIbTaToB. Takue
3QIaHUsl BIUICTEHBI B KaX/bI W3 pa3/elioB NPOrpaMMBI, ITOCKOJBKY BECh
MaTepuall Kypca ITMPOKO HCIIOIb3YeTCs U pelieHrs MPUKIaIHbIX 3a1a4. [Ipu
pEIICHUM  peaNbHBIX  MPAKTHYCCKUX  3a7ad  ydalmuecs  Pa3BHBAIOT
HaOIIOAATEIBHOCTh, YMEHHWE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W KOHKPETHU3MPOBATH MPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHMIO HABBIKOB PEIICHHS NPHUKIATHBIX 3a7ad
OpraHU3yeTCs B TPOIECCEe HM3YyUYCHHS BCEX TeM Kypca «Anrebpa W Hayana
MaTEMaTHYECKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM T1utaHe Ha M3yYeHHE Kypca aureOpbl M HadaJl MaTeMaTHYECKOTO
aHaiu3a Ha 0a30BOM ypOBHE OTBOJIMTCS 2 yaca B Heaento B 10 kimacce u 3 yaca
B Heneno B 11 kimacce, Bcero 3a aBa rojga o0ydenust — 170 gacos.



COILEPKAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpubie ynciaa. OObBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TIPOLICHTHI,
OeckoHeUHbIe TepuoanyYeckue aApoOu. Apudmernyeckue omnepanmuu  C
palMOHAIBHBIMUA ~ YHCIIAMH, NPEoOpa30BaHUsS  YHUCIOBBIX  BBIPAXKEHUH.
[Ipumenenue napoOe W MPOUEHTOB [JIsi pEUICHUS NPUKIAIHBIX 3aJlady U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATIbHOU KU3HU.

JlelicTBUTENBHBIE 4YHWCIIA. PanWoHanbHBIE W HMPPALNUOHAIBHBIE YHUCIA.
ApudmMernyueckre omnepalnuu ¢ IeHCTBUTEIbHBIMU yuciaamu. [IpubnmxEéHHbie
BBIUMCIICHUs, TpaBUia OKPYIJIEHUs, TPUKHAJIKA MW OIEHKA pe3ysbTaTa
BBIUMCIICHUMU.

Crenenp ¢ uensiM mnokazatenem. CrangaptHas Qopma 3amucu
JNEUCTBUTEIBHOTO uyucaa. Mcnonp3oBaHue MNOAXOASmIe (GOpMBI  3aluCH
JNEUCTBUTENBHBIX YUCEN I PEIICHUS NPAaKTHYECKUX 3a7ad U IMPEICTABIICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb HaTypalbHOW  crereHu. [ledicTBus ¢
apu(pMETUIECCKUMH KOPHSIMH HaTypaJIbHON CTEIIEHHU.

CuHyc, KOCHHYC ¥ TAHT€HC YMCJIOBOT'O apryMeHTa. APKCUHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOIO ApPTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeoOpazoBanrie  TPUTOHOMETPUYECKUX  BbIpaxkeHUW.  OCHOBHBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHEHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meton UHTEpPBAJIOB.

Pemmenue nienpix 1 1poOHO-pAMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHNN Y HEPABEHCTB K PEIIEHUIO MAaTEMaTUYECKUX 3a1a4
Y 3aJ1a4 U3 Pa3IM4HbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DOYyHKIUHN U TPAPUKHU

Oynkuusa, crnocoObl 3amanus GyHkiuu. ['paduk Gynkumu. Bzaumuo
obpaTHbIe QYHKITUH.

ObnacTh ornpeneneHust © MHOXKECTBO 3HaueHuid GpyHkunu. Hynu Qynkumu.
[TpoMexyTkH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.



CrenenHast GyHKIHS C HATYPAIbHBIM | IIEJIBIM TTOKazaTeneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpa@uK KOpHS N-O CTETICHHU.

TpuronoMmerpuueckas OKPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
(GbyHKIUI 9YUCIOBOTO apryMEHTA.

Hauaja mareMaTHYeCKOIro aHAJIN3a

ITocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJaHUg  IOCJIEI0BATEILHOCTEM.
MOHOTOHHBIC MTOCIEIOBATEIBHOCTH.

Apudmernueckass W reoMeTpudeckas  mporpeccud.  beckoHedyHO
yObIBaromass reoMmerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH
F€OMETPUUECKON TTporpeccun. @opmyia CIOKHBIX MPOLUEHTOB. Vcronb30Banue
MPOTPECCUHN IS PEIICHUS PEATBHBIX 3a]1a4 MPUKJIIATHOTO XapakTepa.

MHo2KecTBa U JIOTHKA

MHOK€eCTBO, oniepaliui HaJl MHOKecTBamu. Jluarpammel Ditnepa—BeHHa.
[IpuMmeHeHne TEOPEeTUKO-MHOKECTBEHHOTO amnmapara Jyisi OMUCAHUST PeaIbHbIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yucaa v BIYUCICHUSA

Harypanbubie u nensie uncina. [Ipu3Haku 1eIMMOCTH LIENIBIX YHACEIL.

CreneHs ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm ymcna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JIOTapU(MBI.

[IpeoOpazoBanue BbIpaXKEHUH, COJAEPKAIIUX CTENEHU C PALMOHAIBHBIM
MIOKa3aTEJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHMS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS! U HEPABEHCTBA.

Cucrembl TMHEWHBIX YpaBHEHUN. PellleHne npukIIaiHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucteMbl M COBOKYITHOCTH PAlIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYECKUX 3aJad U 3a7ad U3 pa3jMyHbIX oOJacTeld HayKu U peanbHON
KU3HH.

DYyHKIUHN U TPAPUKHU



Oyukuus. [lepuognueckue ¢yHkiuu. [IpoMexyTkm MOHOTOHHOCTH
¢yHku. MakcumMyMbl 1 MUHUMYMBI (QyHKIIMK. Hambornbiiee 1 HauMeHbliee
3HaYeHUe (PYHKIMU Ha IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

[TokazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPaQUKH.

Hcnons3oBanue rpadukoB GyHKIUI AJIs1 pEIICHNS YPaBHEHUM 1 IMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (YyHKUUN I HCCIEAOBAHUSA IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PELICHUM 3a7ay U3 JPYruxX y4eOHBIX
MIPEAMETOB U PEATbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JIIsl PELICHUSI HEPABEHCTB.

[IpousBomnas ¢dyukiuu. ['eomeTrpudeckuii W (PU3HYECKUA  CMBICI
ITPOU3BOJTHOM.

[IpousBoansie  3neMeHTapHbIX  (yHKUMA. DOpMyabl  HAXOXKICHHS
MIPOU3BOJAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (D)YHKUIUH.

[IpumeneHnre MpOM3BOIHON K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
1 3KcTpeMyMbl. HaxoxxieHne HanOosbpIIero 1 HAaMMEHBIIEro 3HaYeHUs QyHKIUN
Ha OTpPE3KE.

[IpruMmeHenne NpoOW3BOAHOM Il HAXOXKIAEHUS HAWJIY4dIlero PEUIeHus B
IPUKIAIHBIX 3aJa4ax, JId OIPENEIICHUS CKOPOCTH IIPOLECcCca, 3aJaHHOIO
dbopmyoii unu rpaduKom.

[TepBooOpaznas. Tabnuila nepBooOPA3HBIX.

WNurerpan, ero reomerpudeckuil W (Quanyeckuii cmbici. Boluucnenue
uHTerpana no gpopmyne Hetorona—JleliOHuna.



IHJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydeOHOTO mpenMera «MaTemaTuka» JOHKHO 00ECIeunBaTh
JIOCTHKCHHE Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUS — CIEIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapaKTepUu3yrTCs:

I'paxknaHckO€ BOCIUTAHUE:

c()OPMHUPOBAHHOCTHIO TPAXKIAHCKOM TMO3MIMH  OOYYarolIerocss Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WI€HA POCCHUMCKOI0o OOIIECTBA, MPEACTaBICHUEM
O MAaTeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYD,
SBJICHUN, MPOLEAYp TPakIaHCKOTO oOIiiecTBa (BBIOOPBI, OMPOCHI W TP.),
YMEHHMEM B3aUMOJICHCTBOBATH C COIMAIIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHUHCKOM  T'pPaXTaHCKOW  HISHTHUYHOCTH,
YBOKEHUSI K MPOLIJIOMY U HACTOSIIIIEMY POCCUMCKON MAaTEeMaTUKU, IIEHHOCTHBIM
OTHOILIIEHUEM K JOCTHXCHHUSAM POCCHUWCKUX MAaTEMAaTUKOB W POCCHMCKON
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHXKEHUU B APYrUX
HayKaX, TeXHOJIOTHUSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TOBEICHUS,
CBSI3aHHOTO C  MPaKTUYECKUM TMPUMEHEHUEM JIOCTHXKEHUM HAyKH W
NEATEIbHOCThIO YYEHOrO0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OyIyIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MaTeMaTHYECKUX

3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUMMYHUBOCTBI0 K MaTEMaTUYECKUM ACIEKTaM  pas3jIu4yHbIX BHJIOB
HCKYCCTBa.

@u3nyecKoe BOCIIUTAHUE:

C()OPMUPOBAHHOCTBI0 YMEHUSl MPUMEHATh MATEMAaTUYECKUE 3HAHMS B
UHTEpecax 370pOoBOro M 0e30macHoro obOpas3a KHM3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3J0POBBIO (30pOBOE MHTaHME, COATaHCUPOBAHHBIN



PEXKUM 3aHITHI M OTIBIXA, PETYJISIpHAS (pU3HUecKasi akTUBHOCTD); (PHU3NIECKOTO
COBEPIICHCTBOBAHHS, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIBLHON
NEATEIBHOCTBIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPY/ly, OCOBHAHUEM IIEHHOCTHU TPYIOJIIOOMS; HHTEPECOM K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTEMaTUKOU U €€ MPHUJIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynymeld mpodeccur U peann3oBbIBaTh COOCTBEHHBIE KWU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U
CcaMOoOOpa30BaHMUIO0 HAa MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MAaTEMaTUUECKON HAPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJNbTYphl, TOHUMAHUEM BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLECCOB HA COCTOSIHUE MPUPOJHOM W
COLIMAJIBHOM CpEebl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
po0JieM; OpUeHTAIMEH HA TPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM ISl pEeIICHUS
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpejibl, MJIaHUPOBAHUS MTOCTYIKOB U OLIEHKH X
BO3MOXHBIX ITOCJIEICTBUU JIJI1 OKPY’KAIOLIEH CPEbI.

[lenHOCTH HAYYHOTO MO3HAHMUSL:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH ¢ OOIIECTBEHHOW MPaKTHUKH,
MOHMMaHUEM MAaTEeMaTUYECKON HayKH Kak cepbl YETOBEUECKON IeITeIbHOCTH,
ATanoB €€ pa3BUTHA W 3HAYMMOCTH I PA3BUTUS LUMBUIM3ALMU; OBJIAJCHUEM
SI3IKOM MATEMATUKU U MAaTEMATUYECKOM KYJBbTYpOW KaK CPEJICTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH TIPOEKTHYIO U  HCCIENOBATENBCKYIO
JNEATENBHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO TTpeaMETa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie no3nasamenvHnvle Oeticmeus, 0becneduudarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 00yuarouuxcsa (oceoeHue
Memoo0o8  NO3HAHUA  OKpyJcaowe20 Mupa; HpUMEHEeHUe  J0SUYECKUX,
UCCIe008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBrbie nornueckue AEUCTBUS:



BBISIBIISATD " XapaKTEpHU30BaTh CYILLECTBEHHbIE PU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, OHATUN, OTHOIIEHUN MEXAY MOHSATUSIMU;
dbopMynHrpoBaTh ONpEICIICHHUS MTOHSATHUI; YCTaHaBJIMBATh
CYILIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS JJIsl 0000IICHUS U
CpaBHEHUS1, KpUTEPHUH POBOJAUMOIO aHAIIN3A;

BOCIPUHUMATh, (QOPMYIHPOBATH M MPEOOPA30OBBIBATH CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIHUE;
YCIJIOBHBIE;

BBISIBISITD ~ MATEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
MPOTUBOpPEYHS B (PaKTaX, JAHHBIX, HAOIMIOACHUSAX U YTBEPKICHUSX;
npeayiaraTh ~ KpUTEpUU [ BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNIL;

JIeNaTh BBIBOJABI C HCIIOJNIB30BAHUEM 3aKOHOB JIOTHKH, JE€IyKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;
MPOBOJIUTH  CAMOCTOATENIbHO  JIOKa3aTelbCcTBA  MAaTeMaTHYECKUX
YTBEPXKIEHUM  (IpsMble W OT  NPOTUBHOIO),  BBICTPAWBATH
apryMeHTaluIo, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CY>KJICHUS U BHIBOJIbI;

BBIOMpATh croco0 pelieHust yueOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbHIOMpaTh HamboJiee MOAXOIAUIUNA C Y4ETOM
CaMOCTOATEIIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenqoBaTenbCKUE ICHUCTBUA:

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCJICAOBATEIBCKUN  HHCTPYMEHT
MMO3HaHUS, (HOPMYJIUPOBATH BOIPOCH], (PHKCHUPYIOIIKE MPOTUBOPEUHE,
mpo0JeMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOAUTH  CAMOCTOSITSJIbHO  CIUTAHUPOBAHHBIM  DKCIICPHMEHT,
UCCJICIOBAHUE 110 YCTAaHOBJICHHIO OCOOECHHOCTEH MaTeMaTHYECKOTO
0o0BbeKTa, SBJCHUSA, IMPOIECCa, BBISBICHUIO 3aBHUCHMOCTCH MEXKIY
00BeKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOJIOIEHUS, WCCICOBAHMUS, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0000IICHHUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIlecca, a TaK)Ke BBIJIBUTaTh
MIPEAMOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ uadpopmarmeii:

BBIABJIATD I[e(l)I/II_[I/ITLI I/IH(l)OpMa]_II/II/I, JaHHBIX, HGO6XOI[I/IMLIX JJI OTBETA
Ha BOIIPOC U AJIA pCIICHUA 3aJa4YH,



BbIOMpaTh MH(OPMALIMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIU3UPOBATh, CHUCTEMAaTU3HPOBATH U MHTEPIPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IPEICTABICHHUS,
CTPYKTYpPUpPOBaTh HH(POpPMAIIUIO, TMPEACTABIATh €€ B Pa3IUYHBIX
(dopMmax, WITIOCTPUPOBATH TpadUIECKH;

OLICHMBAaTh  HAAEKHOCTH  HMH(OpPMAIMM MO  CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHvle Oelicmeus, 0becnedusaon

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUATOUWUXCSL.
OO1eHue:

BOCIIPUHUMATh H (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U LESIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO
TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHPOBATH MOTYYCHHBIN Pe3yNbTar;

B XOJ€ OOCYXXJEHHUs 3aJaBaTh BONPOCHI MO CYLIECTBY OOCYXAaeMoi
TEMBbI, MPOOJIEMBI, pelIaeMOi 3a/1aul, BEICKA3bIBAaTh UJICH, HAIlCJICHHBIC
Ha TOMCK PEIICHHUS; COIMOCTABJIATH CBOM CYXACHUS C CYKICHUSIMHU
APYTUX YYaCTHUKOB Auaiiora, oOHapyXHUBaTh Pa3IMYUE U CXOICTBO
MO3ULIUNA; B KOPPEKTHOU (opme (opMyIHpoBaTh Pa3HOTIACHUS, CBOU
BO3PaKCHUS;

OpEICTaBISITh  pe3yJbTaThl  PELIEHUS  3a/Jayd, SKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa; CaMOCTOSITENIbHO  BBIOMpAaTh  (popMmar
BBICTYIUIEHHS C Yy4€TOM 3a7ad [Mpe3eHTalMu U 0coOeHHOCTeH
ayJTUTOPHH.

CoTpyIHHYECTBO:

3)

MOHUMATh ¥  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW W
WHJUBUyAIbHOW PabOThI MPU PEIIeHUH Y4eOHBIX 3aj7ad; MPUHUMATH
b COBMECTHOM  JICATENIBHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOM pabOThI, pachpeneisaTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJILKHX JIIOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMBD» U HHBIC); BBITIOJIHATH CBOIO 4acTh paOOTHI
U KOOPJAMHHPOBATH CBOM JEHUCTBUS C JIPYTUMHU UJICHAMU KOMAaHJbL;
OIICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIMI MPOMYKT MO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUS.

Vuueepcanouvie  pezynamuenvle  Oeticmeus,  obecnedusaiom

qbopMupoeaHue CMbBICIIOBbIX YCNMAHOBOK U IHCUZHEHHBLX HABBLIKOB IUYHOCMU .



Camoopranuzanus:

COCTaBJISITh IIJIaH, aJITOPUTM PELICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelIeHus
C YYETOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BApHUaHThl PEUICHUM C y4ETOM HOBOH
uH(pOpMaInu.

CaMOKOHTpOJIb:

e BIAJETh HaBbIKaMHU II03HABATEIbHOW pPEQIIEKCUM KaK OCO3HAHUS
COBEpUIAEMBbIX AEHCTBUI U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJAE€Th CIIOCO0AMHM CaMOIIPOBEPKHM, CAaMOKOHTpOJIA Ipoliecca U
pe3ynbTaTa pelieHsl MaTeMaTHIeCKON 3a/1auH;

e TIPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHUU
3aJja4yd, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
OOCTOSITENLCTB,  JIAHHBIX, HAaWJIEHHBIX  OMIMOOK,  BBISBIEHHBIX
TPYAHOCTEM;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa I U YCIOBUSAM, OOBSCHATH
MPUYUHBI TOCTIKEHUS WM HEJOCTHKCHHSI PE3yIbTaTOB ACSTEIbHOCTH,
HaXOJMUTh OIIUOKY, aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue y4yeOHOTO Kypca «Ainredpa M Hayajga MaTEMaTHUYECKOTO
aHajinM3a» Ha YPOBHE cpeaHero oOiiero oOpa3zoBaHMs JIOHKHO 00eCTeYrBaTh
JOCTI)KEHUE CIEAYIONINUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yuciia ¥ BBIYUCTCHUS

OnepupoBaTh TOHATHSAMHU: PANMOHATBLHOC W JICHCTBUTECIBHOE YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOH, MPOIICHTHI.

BoeimonasaTe  apudmerndeckue  omepanud ¢ palMOHAIBHBIMH |
JEHCTBUTETLHBIMH YHUCIIAMHU.

BeImonHATE  MpUOMMKEHHBIE  BBIYMCIICHHS,  HWCIOJB3ysS  IIpaBUia
OKPYTJICHHS, IeJIaTh IPUKUIKY M OLICHKY pe3yibTaTa BRIYNCICHUH.

OnepupoBarh MOHATHUSMU: CTENEHBb C IEJBIM MTOKA3aTelieM; CTaHAapTHAs
dbopma 3amucu JEHCTBUTETHLHOTO YHCIIA, KOPEHb HATYpPAJIbHOW CTEICHU;
UCIOJIb30BaTh MOJXOJAUIYI0 (OpMy 3amucu JIEUCTBUTENbHBIX YHCEN IS
pelIeHUs MPAKTUYECKUX 3a7a4 U MPEACTABICHUS IaHHbIX.



OnepupoBarh NOHATHAMHU: CHHYC, KOCHHYC M TAaHT'€HC IPOU3BOJIBHOIO
yria; UCHOJB30BaTh 3alHCh MPOM3BOJIBHOTO yria depe3 oOpaTHbIC
TPUTOHOMETPUYECKUE (PYHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palMoOHaIbHOE, UPpALMOHATIBHOE yYpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHHUE;

BoinonHATe peoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUI U peIIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrInonHATe peoOpa3zoBaHus LEbIX, PAMOHATIBHBIX U UPPAMOHAIBHBIX
BBIDQXKEHU M pemarb OCHOBHBIE THIBI LEJIbIX, pPalUOHAIBHBIX U
UPpAaLMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHsS M HEPABEHCTBA Ul PELICHUS MaTEMaTUYECKHUX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00J1acTell HAYKU U PEAIbHON KU3HHU.

MopenupoBaTh peajibHbIE CHUTYallUM Ha S3bIKE anreOpbl, COCTABISTH
BBIPA)KEHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allnapara aiareopsl.

DOyHKUUM U TpaduKu

OnepupoBath NOHATUAMU: PYHKIMS, CIOCOOBI 3a1aHns (PyHKIMH, 00J1acTh
OMpeNeNeHUs] U MHOXKECTBO 3HaueHU (yHKUHUH, rpapuK (QYHKIUU, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTb MNOHATHUAMHU: UYETHOCTb M HEYETHOCTh (YHKUUH, HYJIU
(YHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpa@uky GyHKIMMN 715 pelIeHUs YpaBHEHUH.

CtpouTh U UMTATh IPaPUKU TUHEHHON (PYHKIINU, KBAAPATUIHON (PYHKIIHH,
CTETNIEHHOHN (PYHKIIMH C LEJIBIM MOKa3aTelIeM.

Ucnonb3oBath rpaduku (QyHKUMH A7 HCCIEIOBAHHUS MPOLIECCOB U
3aBUCUMOCTEH MpU pelIeHUH 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U peaIbHON
KU3HU; BbIpaxaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEJIMUMHAMH.

Havana mareMaTH4ecKoro anajausa

OnepupoBaTh TMOHATUSMHU: TOCJIEIOBATENbHOCTb, apudmMeTnyeckas u
re€OMETpPUYECKast IPOTrPECCUM.

OnepupoBarh MOHATUSMHU: OECKOHEYHO YObIBarollas TIeoMeTpuyecKas
porpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON IIPOrPECCUH.

3amaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM M NPOIPECCUM IS
pELIeHMs pealIbHbIX 3a/1a4 NPUKIAJHOIO XapaKTepa.

MHoKecTBa M JIOTHKA



OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —amnmapar [JJjisi ONHCaHUus
peanbHBIX MPOIECCOB U SIBJIICHUHM, MPU PEUICHUHU 3a7ad U3 APYrUX ydeOHBIX
IPEIMETOB.

OnepupoBarh  MOHATUSMU:  ONpEIEICHUE, TEOpema,  CIEICTBHE,
J0Ka3aTeNbCTBO.

11 KITACC

Yucaa 1 BBIYUCTCHUSA

OneprpoBaTh NOHATHSAMU: HATYypAJIBHOE, ILEJNOE YMCIO; HCIOIb30BaTh
MIPU3HAKH JETUMOCTH LIEJIBIX YMCEI, PA3JIOKEHHAE YUCIIa Ha IPOCTHIE MHOKHUTEIN
JUISL PELLICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATUAMU: JIOTapU(PM YHCIIa, TECITUUHBIE U HATypaJbHbIC
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTy cBOWCTBA CTENEHU IS MPEOOpa3oBaHUSI BBIPAKECHHI,
OIEPUPOBATH MOHATUAMMU: IOKA3ATEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTe nmpeoOpa3oBaHUs BBIPAXKEHUH, COAEpKAUIUX JOrapuQMmsl;
OMepUpOBaTh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSAMU: CUCTEMA JTMHENHBIX YPABHEHHUU U €€ PEILLICHHUE;
UCIIOb30BaTh CHUCTEMY JIMHEWHBIX YPAaBHEHUM Il PELICHHS IMPAKTUYECKHUX
3aaad.

HaxonuTts penenust npoCcTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX
YPAaBHEHHU U HEPABEHCTB.

MopenupoBaTh peajibHbIE CHUTYallUM Ha S3bIKE anre0pbl, COCTABISTH
BBIPAXECHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMbI II0 YCIIOBHUIO 3aJayH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIEJIH C UCIIOJIB30BaHUEM arrapaTa anreOpshl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh TOHATUSAMHU: TepUOAUYECKas (YYHKUIUA, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKM OJKCTpeMyma (yHKIuU, HauOoJiblliee M
HauMEHbIlee 3HayeHUs (YHKIMM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX IS
UCCIe0BaHus PYHKINHU, 3aJaHHON TpaduKoOM.



OmnepupoBaTh NOHATUSAMU: TPAPHUKHU MTOKA3ATEIBHOMN, JorapuMuueckoil u
TPUTOHOMETPUYECKUX (PYHKIMI; N300pakaTh UX Ha KOOPJAUHATHOM IUIOCKOCTH
Y UCIIOJIb30BaTh JJIsSl PELICHHS] YPABHEHUN U HEPABEHCTB.

N300paxkatb Ha KOOPAWHATHOM IJIOCKOCTH Tpa@uKd JTHHEHHBIX
YPaBHEHUH U UCHOJIB30BaTh UX JUIsl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUH.

Ucnonp3oBath rpaduku (GyHKIMH a7 HCCIASAOBAHHUS TIPOIECCOB U
3aBUCUMOCTEH U3 APYTUX yUeOHBIX TUCIUTUIMH.

Hayajna MaTeMaTH4eCcKOro aHajamnsa

OnepupoBaTh MOHATUSIMHU: HENpepbiBHas  (QYHKOUS; [POU3BOJHAsS
(YyHKUMU; UCIIOJIB30BATh T€OMETPUUYECKUN U (PU3HUECKHUI CMBICI TPOU3BOAHOM
JUISL PELLICHUS 3a/1a4.

HaxomuTe  Npou3BOAHBIE  3JEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIHIL.

Ucnonb3oBaTh MNPOM3BOAHYIO IS HCCIENOBaHUS  (QYHKIUMHA  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, MPUMEHATH PE3YJNbTaThl HUCCIEIOBAHUS K
MIOCTPOCHUIO TPahUKOB.

Hcrnons30BaTh MPOU3BOAHYIO ISl HAXOXKJIEHUS HAWIy4dlIEro PEIICHHS B
OPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBarh MOHATUSMU: TE€pBOOOpa3Has W MHTErpaji; IOHUMATh
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTErpaIa.

HaxoauTs nepBooOpa3Hble 371eMEHTapHbIX (DYHKUNN; BEIYUCIISITh HHTETpall
o ¢opmyne Herotona—JIeiOnuma.

Pemate npukitagHele 3a/1a4, B TOM YHCIIE COLUAIBHO-3KOHOMHYECKOTO U
(u3nuecKoro xapakrepa, CpeICTBAMU MaTeEMaTUYECKOIO aHaJIu3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne KoanuectBo yacoB
HaumenoBanue pa3jaesioB

n/ KouTpoabHubie
1 TeM NMporpaMmbl Bcero

n padoThI
MHuosxecTBa

paloHaIBHBIX U

JNEeHCTBUTEIILHBIX YHCEII. 14 1
PanmonaneHbie ypaBHEHUS

Y HEPaBEHCTBA

@YHKIMU U TpadUKH.
CreneHp ¢ 1eTbIM 6
HoKasaresieM

ApudpmeTnueckuii KopeHb
N—Oi1 CTEeTECHM.

18 1
NppannonanbHbie
YpaBHEHHUS U HEPABEHCTBA
Dopmyisl
TpuronoMetpuu. Tpuronom 22 1
eTpUYECKUEe YpaBHEHUS
[TocnenoBarenbHOCTH U 5

POrpeCcCcuu

IIpakTn4yeckue
padoTshI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIe Pecypchl



[ToBTOpenwue, 0600mIEeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



11 KIIACC

Ne
/ HaumenoBanue pa3jiesioB
n
H TeM MPOrpaMmbl
n

Crenens ¢ pallMOHATIbLHBIM
MOKa3aTeJIeM.
[TokazarenbHas QyHKIIHS.
[Toka3zarenbHbIC ypaBHECHUS
Y HEPaBEHCTBA

Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHHUS U HEPABEHCTBA

Tpuronomerpuueckue
(GYHKLIUU 1 UX rpaduKy.
Tpuronomerpuyeckue
HEpaBEHCTBA

IIpousBoaHasl.
[IpumMeHeHne Mpou3BOIHON

WHurerpai u ero
[IPUMEHEHUs

Cucremsl ypaBHEHUN

KoauuecTBO 4acoB

Bcero

12

12

24

12

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



Harypanbnsle u nensie

6
qucia
[ToBTOpEHME, 0600IICHUE, 18
cHUCTEeMaTH3alus 3HaHUI
OBHLIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME






ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

KoaudecTBO 4acoB

n/ Tema ypoka KonTpoJbHble
Bcero
n padoThI

MHOXecTBO, Orepanun HaJ
MHOX€eCTBaMu. JlnarpaMMsbl 1
Ditnepa—Benna

ParnonansHbIE YKCIIA.

OOBIKHOBEHHBIE U

JECSATHYHBIE TPOOH, 1
MPOLIEHTHI, OECKOHEYHBIE
MePUOIUUECKHE TPOOH

Apudmernueckre oneparnuu
C PaLMOHAJILHBIMU YUCIIAMY,
npeoOpa30BaHus YUCIOBBIX
BBIPAKECHU

IIpakTH4eckue
padoThI

DJIeKTpOHHbIE U(POBBIE
o0pa3oBaTte/ibHbIE

pecypchl



10

[Tpumenenue apodeii u
IIPOLIEHTOB ISl pELICHUS
MPUKJIAHBIX 33]1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUH
Y peajbHOM KU3HU

[Tpumenenue apobeit u
IPOLIEHTOB ISl peIICHUs
NPUKIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpaciel 3HAHUI
1 pEATbHOU KU3HU

JlelicTBUTENIbHBIC YHCIIA.
PanuonanesHble 1
HMppaluroHaJbHbIC YHCIIa

ApudmeTrndeckre onepaiuu
C ICUCTBUTEIBHBIMH YHCTIAMU

[Tpubnnxénnple
BBIYUCIICHUS], TPaBUIIA
OKpYTJIEHUS, IPUKUIKA U
OLICHKA pe3yJIbTara
BBIYMCIICHHI

TO)K}ICCTB& U TOXICCTBCHHBIC
npeoOpazoBaHus

VYpaBHEHME, KOPEHD
ypaBHEHUS



11

12

13

14

15

16

17

HepasenctBo, pemienue
HEPaBEHCTBA

MGTOI[ HHTCPBAJIOB

Pemenue nensix u 1poOHO-
palroOHAILHBIX YPaBHCHHUN U
HEPABCHCTB

KoHTpoinbHas pabora 1o Teme
"MHoOK€eCTBa paliOHAIbHBIX
U IENCTBUTEIBHBIX YHCETL.
PanmonansHbie ypaBHEHHS U
HEpaBeHCTB"

Oynkuwms, crocoObl 3a1aHus
¢bynkuuu. Bzaumuao
oOpaTHble GYHKLIUU

I'padux pynkumu. O6aacTh
OIPENIEICHUS U MHOXKECTBO
3HayeHut pyHkuuu. Hymu
¢ynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

YETHRIE U HEYETHBIE
byHKIIUN



18

19

20

21

22

23

24

CreneHs C 1eJIbIM
nokasareneM. CtaHgapTHas
dbopma 3amucu
JCHCTBUTEIILHOTO YK CIIa

Hcronp30BaHKe IIOIXOISIICH
dbopmbI 3anucu
IENCTBUTEIBHBIX YHCET IS
PEIICHUS TPAKTUYECKHUX
3a/1a4 ¥ MpeJICTaBICHUS
aHHBIX

CrenenHnast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokasaresieMm. E€ cBolcTBa U

rpaduk

ApudpmeTnieckuii KopeHb
HaTypaJlbHOM CTETICHU

Apudmerndeckuit KOpeHb
HaTypalbHOI cTeneHn

CgoiicTBa apuMeTHIecKoro
KOPHSI HATypaJIbHOU CTEeHH

CaoiicTBa apu(pMeTUYECKOTO
KODPHSI HATypaJIbHON CTENIEHU



25

26

27

28

29

30

31

32

CaoiicTBa apu(PpMETHIECKOTO
KOPHSI HATYpaJIbHOU CTEICHH

JlewicTBus ¢
apuPMEeTHIECKUMHU KOPHIMH
N—OM CTEIEeHU

JlewcTBus c
apupMeTUYECKUMH KOPHIMHU
N—oii CTereHn

JlewcTBus c
apupMETHYECKUMH KOPHIMH
N—OM CTEIIEHU

JlewcTBus c
apuQMeTUIECKUMU KOPHIMHU
N—oil CTEIIeHU

JlewicTBus ¢
apupMeTHUYECKUMH KOPHIMHU
N—oil CTEIIeHU

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemenne HppanuoOHaJIbHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB



33

34

35

36

37

38

39

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemenue nppannoHaabHbIX
yYpaBHEHUU U HEPABEHCTB

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

CaoiicTBa u rpaduK KOpHs n-
0i1 cTeneHun

CoiicTBa u rpaduk KOpHS n-
0i1 cTeneHun

KonTponbhas pabota no teme
"ApudmeTnueckuil KOpeHb
N—Oi1 CTETIECHM.
HppanmoHanpHble ypaBHEHUS
1 HepaBeHcTBa"

CuHyc, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa



40

41

42

43

44

45

CuHyc, KOCUHYC U TaHT'€HC
YKCJIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpe/ICTICHHUE
TPUTOHOMETPHUUECKUX
(GyHKIMI 4nCI0BOTO
apryMmeHra

Tpuronomerpuueckas
OKPYKHOCTb, OIIpe/IeTICHHE
TPUTOHOMETPHUYECKHIX
(GyHKIMI 4nCI0BOTO
apryMeHTa

OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopMyIbl



46

47

48

49

50

51

52

53

54

OcHoBHbIE
TPUTOHOMETPUUECKHUE
bopmybl

OcHOBHbIE
TPUTOHOMETPUUECKHUE
bopmybl

OcHOBHbIE
TPUTOHOMETPHYECKHE
bopMyIbI
[Tpeobpa3oBanue
TPUTOHOMETPHUYECKHUX
BBIPKEHUMN

[Tpeobpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[Tpeobpa3oBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHU

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU



55

56

57

58

59

60

61

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

Pemenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

Pewenue
TPUTOHOMETPUUECKHUX
yYpaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUHU

KonTponbhas pabota no teme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHHUA"

ITocaemoBaTeILHOCTH,
CcHOCOOBI 3aJaHHs
MOCJIENOBATEIILHOCTEH.
MoOHOTOHHBIE
MMOCIEIOBATEILHOCTH



62

63

64

65

66

67

Apudmernueckas u
reoMeTpHYecKasi IPOTrPEeCCUH.
Hcnons3oBanue nporpeccun
JUISL pEILICHUS PealTbHBIX
3a/1a4 MPUKJIIaJHOTO
Xapakrepa

beckoHeuHO yObIBaromast
reoMeTpUYecKast IPOTPECCHs.
CymMa GecKOHEUHO
yObIBaIOLIE reOMEeTpUIECKON
pOTPEeCcCUu

CDOpMy.]'Ia CJIOKHBIX
IMPOUCHTOB

Dopmylia CIOKHBIX
MPOLICHTOB

O06006111EH1E, CHCTEMATU3ALIUS
3HaHUM 3a Kypc anreopsl U
Ha4yaja MaTeMaTHYECKOro
ananmza 10 kmacca

Nrtorosas KOHTpOJIbHAS
pabora



O00011eH1Ee, CUCTEMAaTH3 AL
3HAHUU 32 KypcC alnreOpbl U
Ha4aJl MaTEMaTHYECKOTO

68

anaimmsa 10 xiacca

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68



11 KIIACC

N Kosun4yecTBo yacos JIeKTPOHHBbIE HU(POBHIE
(]
o/ Tema ypoka B KouTpoabHubie IlpakTHYecKue oOpaszoBaTe/bHbIE
cero
padoThI padoThI pecypcbl

Crenens ¢ paluoHaIbHBIM 1

[I0Ka3areieM

CBoiicTBa CTeICHU 1

[IpeobpaszoBanue

BBIPAYKEHHI, COJIEPIKALLNX 1

palnMoHaIbHBIE CTEIICHU

IIpeoOpas3oBanue

BBIPaXXEHU, COAEPIKALUX 1

palMOHaIbHBIE CTEIIEHU

[Ipeobpa3zoBanue

BBIPaXXEHUI, COAEPIKALIUX 1

palMOHaIbHBIE CTEIIEHU

[TokazaTenbHbIE ypaBHEHUS 1

Y HEpaBEHCTBA

[Toka3zaTenbHbIe ypaBHEHUS 1

1 HCPABCHCTBA



10

11

12

13

14

15

IToka3zaTenbHble ypaBHEHUS
U HEpaBEHCTBA

ITokasaTenbHble ypaBHEHUS
U HEpaBEHCTBA

Iloka3zaTennHBIC YpaBHCHHA
1 HCpaBCHCTBA

[TokazarenbHast QyHKIHS,
e€ cBoiicTBa U rpaduk

KonTponbHas pabota no
teme "CreneHs ¢
paloHaIbHBIM
IIOKA3aTEeJIEM.
[TokazaTenpHas GyHKIMS.
[TokaszaTenbHbIe ypaBHEHUS
1 HepaBeHcTBa"

Jlorapudm yucna

JecsTuunbie
HaTypaJIbHBIE TOTaPUPMBI

IIpeoOpaszoBanue
BBIPAKECHUH, COJICPIKAIINX
Jorapu@msl



16

17

18

19

20

21

22

23

24

[IpeoOpaszoBanue
BBIPAYKEHH, COJIEPKALLNX
norapupmbl

[IpeobpazoBanue
BBIpAXEHUH, COMIEpKAITUX
Jorapudmpl

[IpeobOpaszoBanue
BBIPAYKEHHI, COJIEPIKAILNX
Jorapu@msl

Jlorapudmuueckue
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckue
ypaBHEHUS U HEPABEHCTBA

Jlorapupmuueckue
YpaBHEHUS U HEPABEHCTBA

Jlorapupmuueckue
YpaBHEHUS U HEPABEHCTBA

Jlorapudgmuueckas
¢byHKIMS, €€ cBOIICTBa U
rpaduk
Jlorapudgmuueckas
¢byHK1Us, €€ CBOWCTBA U

rpaduk



25

26

27

28

29

30

31

32

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuyeckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuyeckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku

ITpumepsr
TPUTOHOMETPUYECKHUX
HEPABEHCTB

ITpumepsl
TPUTOHOMETPUYECKHUX
HEPABEHCTB

ITpumepsl
TPUTOHOMETPUYECKHUX
HEPABEHCTB

[Ipumepsr
TPUTOHOMETPHUYECKHUX
HEPABEHCTB



33

34

35

36

37
38

39

40

41

KonrponsHas pabora no
teme "Jlorapupmuueckas
byHKIHSA.
Jlorapudmuueckue
ypaBHEHUS U

HepaBeHCTBa. Tpuronomerp
n4eckue QyHKIUHN U UX
rpaduku. Tpuronomerpuye
CKH€ HepaBeHcTBa"

HenpepriBable GyHKITUN

Metoa HHTEPBAJIOB IS
pelieHusl HepaBEHCTB

Meto1 UHTEPBAIOB ISl
peLIECHNS] HEPABEHCTB

[TpousBonHas GyHKIUU
[IpownsBonHas GyHKIIUN
I'eomerpuueckuii u

¢bu3nveckuit CMbICI
MPOU3BOAHOMN
I'eomerpuueckuii u

(bu3nUecKuil CMBICTT
MIPOU3BOAHOMN

[Ipou3sBoaHEbIE
AJIEMEHTAPHBIX PYHKIMH



42

43

44

45

46

47

[IpousBoaHbIe
3JIEMEHTAPHBIX (YHKIUN

IIpousBoaHas CyMMBl,
IIPOU3BEICHNUS, YACTHOTO
byHKIMHA

IIpousBoaHas CyMMBl,
IIPOU3BE/ICHNUS, YACTHOTO

byHKIUH

HpOI/ISBO,I[HaH CYMMBI,
IIPpOU3BCACHUS, HACTHOT'O

byHKIUH

[IpuMeHeHne Mpon3BOHOM
K MCCIIEJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM
K UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI



48

49

50

51

52

[IpuMeHeHne Npou3BOHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeHeHne Npou3BOJHOU
K MCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenue HanOo0JIbIIETO
N HAUMCHBIIICTO 3HAUYCHUA
GbyHKINU Ha OTpE3Ke

Haxoxnenue HanOoJIbIIETO
N HAUMCHBIIICTO 3HAUYCHUA
(GYHKIIMM Ha OTpe3Ke

Haxoxxnenue HanOombIero
Y HAaUMEHBILIETO 3HAYEHUS
(GyHKIIUM Ha OTpe3Ke



53

54

55

56

57

Haxoxnenue HanOOoJIbIIEro
Y HAaMEHBIIIEr0 3HAYEHUS
(byHKINU Ha OTpe3Ke

Haxoxnenue HanOombiero
1 HAMMCHBIICT'O 3HAUYCHUA
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero
1 HAUMCHBIICT'O 3HAYCHUA
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne Mpon3BOHOM
IUTSL HAXOXKICHUS
HAWTYYIIero PerIeHus B
MPUKIIAJHBIX 337a4ax, JUIs
OIpeJIeJIEHUs] CKOPOCTH
nporiecca, 3aJJaHHOTr0
¢bopmyoit unu rpadukom

KonrtponsHas pabora no
teMe "[IpousBonHasi.
[IpumeHenne
MIPOU3BOJHOMN"



58

59

60

61

62

63

64

[TepBooOpaznas. Tabnuma
[1€pBOOOPA3HBIX

[lepBoobOpa3nas. Tabnuna
1EpBOOOPA3HBIX

Wurerpai,
reOMETPUUYECKUN U
(buznuecKuit CMbICIT
WHTErpaja

HnTerpann,
F€OMETPUUYECKHI U
(buznyecKuit CMbICIT
WHTETpaja

HnTerpann,
TEOMETPUYECKUN U
¢bu3nyeckuit CMbICI
UHTErpaja

Brruncnienne uaterpana no
bopmyne
Herorona—JleiOauIa

Brruncienue HHTCErpaja 1o

bopmyine
Herorona—JleitOaumna



65

66

67

68

69

70

71

Brrunciienue unrerpana no

dbopmyiie
Herorona—JleitOnumna

Brrancnenue HHTErpaia mo

dhopmyne
Herorona—Jleitbauna

CucreMsl JIMHENHBIX
YpaBHEHUU

CucreMsl JIMHENHBIX
YpaBHEHUU

Pemrenne npukitagHbeIx
3a/1a4 C IIOMOIIBIO
CHUCTEMBbI JINHEHHBIX
ypaBHEHUH

Pemenne npukiagabeix
3a/1a4 C IIOMOIIBIO
CHUCTEMBbI JINHEHNHBIX
YpaBHEHUU

CucreMbl U COBOKYITHOCTH
LEeNbIX, PAllMOHAIbHBIX,
UppalMiOHATIbHBIX,
II0Ka3aTeNbHbIX,
JorapupMHUUECKUX
YPaBHEHUI U HEPABEHCTB



72

73

74

75

76

Cucremspl U COBOKYITHOCTHU
LIENbIX, PAllMOHAJIbHBIX,
UppaloHaIbHBIX,
[OKa3aTesbHbIX,
JorapupMUUECKuX
YpaBHEHH U HEPaBEHCTB

CucreMbl U COBOKYITHOCTHU
LETIBIX, PAIIMOHATIBHBIX,
HppaLOHAIIbHBIX,
II0Ka3aTCJIIbHbIX,
JorapupMuIecKux
ypaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH
LIENbIX, PAllMOHAJIbHBIX,
UPPaLMOHAIIBHBIX,
[I0KAa3aTeNbHbIX,
JorapupMUUECKUX
YpPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpaduxos
GbyHKUIMN 1715 pereHust
YPaBHEHHUI U CUCTEM

Hcnons3zoBanne rpadukoB
GyHKIUHN 1715 peteHust
YPaBHEHUU U CHCTEM



7

78

79

80

81

82

83

84

[IpumeneHnne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PEIICHUI0 MATEMATUUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JacTei
HAaYKHU U pEAIbHOM KU3HU

KonTponbHas pabota mo
teme "MuTerpan u ero
npuMeHeHust. CUCTEMBI
ypaBHEHHH"

HarypanbHble u niensie
YyHUCIIa B 337]a4ax U3
peanbHOU KU3HU

HarypanbHble u niensie
YHUCIIa B 337]a49axX U3
peanbHON KU3HU
HarypanbHble u niensie
YHUCIIa B 337]a49axX U3
peanbHON KU3HU

HpI/I3HaKI/I JACIINMOCTHU
TOEJIBIX YUCCIT
HpI/I3HaKI/I JACIINMOCTHU
TOCJIBIX YUCCII

[Ipu3naku nenumoctu
LEJIBIX YUCEI



85

86

87

88

89

90

91

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
YpaBHeHust

[ToBTOpeHME, 0000MIIEHNE,
cUCTeMaTH3aIis 3HaHHUH.
YpaBHeHust

[ToBTOpeHue, 06001meHNE,
CHCTEMaTH3aINsI 3HAHUH.
YpaBHeHust

[ToBTOpeHME, 0000MIIEHNE,
cUCTeMaTHu3alis 3HaHHH.
YpaBHeHus

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH.
YpaBHeHust

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIIMS 3HAHHH.
YpaBHeHus

[ToBTOpenue, 06001IEHNE,
cHCTEMaTH3aINsI 3HAaHUH.
Hepasencraa



92

93

94

95

96

97

98

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
HepasencrBa

[ToBTOpeHuE, 0600MIIEHNE,
CHUCTEMATHU3ALMS 3HAHHMH.
HepasencrBa

[ToBTOpeHue, 06001mEeHNuE,
CUCTEMaTHU3alsl 3HAHUM.
Hepagencrtpa

[ToBTOpeHue, 06001EeHNE,
CHCTEMAaTH3aINsI 3HAHUH.
Cucrembl ypaBHEHU

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIIMS 3HAHHH.
Cucrembl ypaBHEHU

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTH3alMs 3HaHHUMH.
OyHKIUU

[ToBTOpenue, 0600MIEHNE,
cHCTEMaTH3aINsI 3HAaHUH.
OyHKIIUU



Hrtoroas KOHTpoOJIbHAS

% pabora

Hrorosas KOHTPOJIbHAasA

100 paborta

O0o001eHue,
cHCTeMaTH3alus 3HaHUi 3a
101 Kypc ainreOpbl 1 Haval 1
MaTeMaTU4eCcKOro aHaIn3a
10-11 xmaccos

O6o06miecHue,
CHCTEeMaTH3alus 3HaHuH 3a
102 Kypc ainreopbl 1 Havall 1
MaTeMaTU4YEeCKOro aHaIn3a
10-11 xnaccoB

OBILIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Hukonbckwmii, C.M. Anrebpa u Hagana MmareMaTudeckoro ananusa [Tekcr]: yae6. mist 10 k.
o01eo0pasoBar. yupexxaeHuit: 6a3oBblil u npoduibHeii ypoBHu / C.M. Huxonsckuii, M.K.
IToramnog. - M.: [IpocBemienue,

2. Huxonbckuii, C.M. Anrebpa 1 Hayasa MaTreMaTu4eckoro ananusa [ Tekct]: yue0. mis 11 xo1.
o01eo0pasoBar. yupexaeHuii: 6a3opblii u npodunbHeiii ypoBau / C.M. Hukonbsckuii, M.K. [Toranos.
- M.: IIpocgelenue,

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1.ArtanacsH, JI.C. 'eometpust 10—11 [Teker]: yueO. ans oOiieo0pa3oBar. yupexaeHuit/
JI.C.Atanacsan, B.®. byry3os, C.b. Kagomies. — M.: [Ipocsenienue,

2. Hukonwckuit, C.M. Anre6pa u Hauana MareMaTudeckoro ananusa [Tekcer]: yue0. ans 10
KJI. 0011e00pa3oBar. yupexieHuit: 6a3oBbiii 1 npoduisHbid ypoBHu / C.M. Hukonbckwit,
M.K. IToranos. - M.: [Ipocsenienue,

3. Huxonbckuit, C.M. AnreOpa u Hauana maTematudeckoro ananusa [ Tekcrt]: yueO. as 11
KJI. 0011e00pa3oBar. yupexieHuit: 6a3oBbiii 1 npoduibHbiid ypoBHU / C.M. Hukonbckuit,
M.K. IToTtamos. - M.: [Ipocsemienue,

4. Tloranos, M.K. Anrebpa u Havajia MaTeMaTU4eCKoro ananusa [ TeKkcT]: mumakT.
matepuaisl A 10 ki1.: 6a30Bbiit 1 npoduinbHbIil ypoBHu / M.K. [Totanos, A.B. IlleBku=. -
M.: IIpocBenienue,

5. [lotanos, M.K. Anre6pa u Hauana maremMaTu4eckoro aHanu3[ TekcT]: AumaaKkT. MaTepuabl
st 11 ki1.: 6a3oBeiii 1 npoduibHbil yposau / ML.K. IToranos, A.B. IlleBkun. - M.:
[Ipoceemienue,

6. 3uB, b. I'. [lunaktndeckue Matepuaisl o reometpun 1uist 10 ki. [Teker] / b. T'. 3uB. - M.:
[Ipocsenienue,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
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http://festival.1september.ru/

http://festival.1september.ru, https://learningapps.org/4470596, UHpoypok, KONMUIKA YPOKOB,
P31, https://www.youtube.com/channel/UC8rgpanENYNQaYKJ-tK2jCA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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