MHUHUCTEPCTBO IIPOCBEILIIEHUA POCCUMCKOMN ®EJEPALIUU

MunucrtepcTBo o0pazoBanus TyJbckoi o0acTu
MO [ly0enckuii paiioH
MKOY Hanexaunckasa COLI

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

[IIMO ecTecTBEHHO- 3amecTuTenb JUpEKTopa
MaTEMAaTUYECKOr O 1UKJIa

JupexTop MKOY

[IpoTokon Nol oT no YBP Arcesa E.H Hanexnuuckoit COLL
28.08.2024 r b S A0 Kwbixosa
[Tpuxa3z Ne 69 ot 28.08.2024r
PABOYAS ITPOI'PAMMA
(ID 351422)

yueOHoro npeamera «AJjredpa 1 Ha4aJJa MATEMaTHYECKOI0 aHAJIN3A.

ba3oBblil ypoBeHb» 115

obOyuaromuxcs 10-11 kimaccos

Hane:xxauuo



IMNOACHUTEJIbHAS 3AIIMCKA

PaGouas nmporpamma yue6HOTO Kypca «Anredpa M Hadajga MaTeMaTHIECKOTO
aHanM3a» 0a30BOro ypoBHs s obydwaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIbLHOIO CTaHIapTa CPEIHETO
obmiero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbABIAEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPATUIUN POCCHUHUCKOTrO
oOpa3oBaHud. Peanuzanusi mporpaMMbl 00€CII€UMBAET OBJIAJIEHUE KITIOYEBBIMU
KOMITCTECHITUSIMH, COCTaBIISIOIIMMH OCHOBY JIJII CAaMOPA3BHTHs W HEMPEPHIBHOTO
00pa3oBaHus, IETOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOT'O M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O00YYaIOIIUXCS.

HEJIM U3YYEHHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa v Hauana MaTeMaTHYECKOrO aHAIM3a» SIBJISIETCS OAHUM W3
Hanbosee 3HaYMMbIX B IPOrpaMMe CTapIIe MIKOJIbI, TOCKOJIBKY, C OJTHOI CTOPOHBI,
OH o0ecreyuBaeT MHCTPYMEHTAIbHYIO 0a3y UIsl M3Y4eHHs BCEX E€CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (DOPMHUPYET JOrHUYECKOE M aOCTPaKTHOE
MBILUICHUE Y4YallluXCsl Ha YPOBHE, HEOOXOIMMOM Ui OCBOEHHUS KYypCOB
MH(POPMATUKH, OOILIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax gaHHOrO Kypca
yyaliecsl OBJIAJE€BalOT YHHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopas
bopMyIMpyeT CBOM TOCTHKEHUSI B MaTeMaTuueckon hopme.

Kypc anreOpbl 1 Hayasl MaTEMaTUYECKOIO aHAIKM3a 3aKJIaJIbIBAET OCHOBY JUJIS
YCTICITHOTO OBJIAJICHUS 3aKOHaMH (U3MKH, XUMHH, OWOJIIOTHH, TOHUMaHUS
OCHOBHBIX TEHIEHIMH OSKOHOMHKMA ¥ OOINECTBEHHOW IKWU3HHU, TO3BOJISET
OPHEHTHPOBATHCSI B COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIIb30BaTh MX B TOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHuE
aOCTpakTHBIMU ¥ JIOTUYECKH CTPOTUMH MATEMaTUYECKUMHU KOHCTPYKIHSIMH
pa3BUBAaE€T yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPXKACHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3alno, abcTparupoBaHue u
aHaJIoruio, GOPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbllIeHne. B xone nzyuenus
anreOppl M Hayajgl MaTEeMaTUYECKOrO aHaju3a B CTaplIel IIKoJe ydaliuecs
MOJIYYatOT HOBBIM OMNBIT PEIICHUsS MPUKIAIHBIX 3a7a4, CaMOCTOSTEIHHOrO
MOCTPOEHUSI MaTEMaTUYECKUX MOJeNIed pealIbHbIX CUTYallud U HUHTEPIpETaIiu
MOJIYYCHHBIX  pEHIeHUH, 3HAaKOMATCA C  [pUMepaMu  MaTeMaTH4eCKUX
3aKOHOMEpPHOCTE B TpUpOAE, HAykKe MU B HCKYCCTBE, C BBIJIAIOIIUMHUCS
MaTEeMaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Kypc o6mamaer 3HAUMTENBbHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIH
peanusyercs Kak 4epe3 Y4eOHbI maTepuan, CrocOoOCTBYIOMIUM (HOPMUPOBAHUIO



HAyYHOT'O MHPOBO33PEHHs, TaK U uepe3 crneuu@uky yd4eOHOM eAaTeTbHOCTH,
TpeOyromen CaMOCTOSITENILHOCTH, AKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHIIEHTPAIIMM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJIYYCHHBIN PE3yJbTar.

B ocHoBe MeToauku 00y4yeHus aredpe u HauajaaM MaTeMaTUYECKOIro aHaIHM3a
JISKUT NIEATeIbHOCTHBIA TPUHITUTT OO yICHHSI.

CrtpykTypa Kypca «Anredpa u Hadajga MaTEMaTHYECKOTO aHAJIN3a) BKIFOYAET
CIEAYIOIIHUE COAEPKATEIbHO-METOIUUECKUE JUHUMU: «YuCaa W BBIYUCIECHUA,
«DyHKIMH U TpapuKn», «YpaBHEHHs U HEpaBeHCTBay, «Havana MaremMaTnueckoro
aHanuza», «MHOXKECTBA U JIOTUKay». Bce OCHOBHBIE COJIEPKATEIbHO-METOIUYECKUE
JUHUU W3Yy4yaloTCsl Ha MPOTSHKEHUM JBYX JIET OOyYeHHs B CTaplled IIKoJe,
€CTECTBEHHO MIOMOJHAS APYT APYyra U MOCTENEHHO HACHIIASICh HOBBIMU TEMAaMU U
pasnenamu. JlaHHBIA KypC SBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B
cebe colepKaHME HECKOJIbKMX  MaTeMaTH4eCKuX JAUCIUIUIMH:  aireopa,
TPUTOHOMETPHUS, MATEMATUUECKUIN aHAIU3, Teopust MHOXKECTB U Ap. [To Mepe Toro
KaK y4allluecs OBJIaJIeBAIOT BCE Oosee MMPOKUM MAaTEMaTUYECKUM amnmnaparoM, y
HUX TMOCIEN0BAaTEIbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MAaTEMAaTHYECKYI0 MOJIENIb PEATbHOW CUTYalluH, TPUMEHSATh 3HAHUS, [IOJIyYCHHBIE B
Kypce «Anrebpa ¥ Havyala MaTEMaTHYECKOTO aHAW3a», I PEIICHUS
CaMOCTOSITETILHO  CPOPMYJIIMPOBAHHON MaTEMaTHYECKOM 3amadyM, a 3aTeM
MHTEPIPETUPOBATH NIOJYUYEHHBIN PE3YyJIbTaT.

ConepxaTtenbHO-METOANYECKasT TUHUS «YHCia U BBIYUCICHUS 3aBEpIIAcT
(dbopMHUpOBaHKE HABBIKOB MCIOJIb30BAHUS EUCTBUTEIBHBIX YHUCE, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Imkosie. B crapmieil mkose ocoboe BHUMAHUE YACIACTCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUYAIOIIUX B CeOs
WCIIOJIb30BAaHUE PA3JIMYHBIX (POPM 3aMUCHU JACHUCTBUTENBHOIO YHCIA, YMEHHE
PAallMOHAIIBHO BBIIOIHATh JEUCTBUS C HUMM, J€laThb NPUKUAKY, OLICHUBATh
pesynbrar. OOyuaromuecs MOMY4YalOT HABBIKU NPHOTMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMH B CTaHIapTHOU dopme,
VCIIOJIb30BAHUS MATEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIvans «YpaBHEHHS W HEPABEHCTBA» PEATU3YETCS HA NPOTSIKEHUU BCETO
oOydeHuss B CTapuiedl IIKOoJe, IOCKOIbKY B KaXJIOM paslelie MpOrpaMMbI
MIPETYCMOTPEHO PELIEHNE COOTBETCTBYIOIIMX 3a1ady. OOydarommecs: OBJIAJEBaIOT
Pa3IMYHBIMA METOJIAMHU PEIICHUs LENbIX, PAalUOHAJIbHBIX, WUPPAUUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApUPMUYECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUCTeM. [lonydueHHbIe YMEHUS UCITONB3YIOTCS MIPU UCCIEA0BAHUN
GYHKIUNA C TOMOIIBIO MPOU3BOJIHON, PEIIEHUW MPUKIATHBIX 3a7a4 U 3a7a4 Ha
HAaXOXJEHUE HauOONBIIMX M HAUMEHBIIUX 3HaueHud ¢yHkuuu. JlanHas
coliep)KaTeNibHas JIMHHUS BKJIOYaeT B ce0s Takke (OpMHUpPOBAHHME YMEHHI



BBINIOJIHATD pacy€Thl 1Mo (opmynamM, npeoOpa3oBaHUs IENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUW, a TAKXKE BbIPAXKEHUH,
COJEpPXKAILUX CTeNeHu M Jjorapudmel. braromaps u3ydeHHIO anredpanyueckoro
MaTepHalia IpOUCXOJIUT JAJIbHENIIEE pa3BUTUE AITOPUTMUYECKOTO U a0CTPAKTHOT O
MBIIUICHUST  y4aliuxcsi, (QOpMHUPYIOTCS HABBIKA JEIYKTHUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJIbHBIMU (hOpMaMu, NPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB. Anrebpa npeiaraeT 3QGeKTUBHBIC
MHCTPYMEHTBI ISl PEUIEHUS TMPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HArJsTHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKHU.

CopepkarenbHo-MeToAuueckass JIMHUS «DyHKIUUM ©  TpaduKu» TECHO
MEPEIUIETAETCA C APYTUMH JIMHUSMH Kypca, TOCKOJIBbKY B KAKOM-TO CMBICIIE 33JaET
MOCJIEN0BATENBHOCTh U3YUEHU MaTepuana. M3yueHue CTeneHHOM, TOKa3aTeIbHOM,
Jorapu(MUYECKOd U TPUTOHOMETPUUYECKUX (PYHKIUH, UX CBOWCTB U TI'paHUKOB,
UCIIOIb30BaHuEe (YHKIMM JUIsl pelIeHus 3a/ad U3 JAPYruX y4eOHBIX MPEIMETOB U
peanbHOM KM3HM TECHO CBA3AHO KAK C MATEMaTHUYECKUM aHAJIU30M, TaK U C
pElIeHHEM YpaBHEHUW M HepaBeHCTB. [Ipu 3TOM OoibIIOe BHUMaHHUE YIENSeTCs
(dhopMUpPOBaHUIO YMEHUS BbIpakaTh (hOpMyJIaMu 3aBUCUMOCTU MEKY Pa3TUYHBIMHU
BEJTMYMHAMM, UCCIICIOBATH MOTyUYeHHbIE (DYHKINH, CTPOUTH UX rpaduku. Marepuan
ATOM COJEPKATEIIbHOM JIMHUM HAUEJICH Ha pPa3BUTHE YMEHUHM W HAaBBIKOB,
MO3BOJISIIONIUX BBIPAXKaTh 3aBUCHMOCTH MEX]y BEIMYMHAMU B Pa3Iu4HON (dopme:
aHAIUTUYECKOU, Tpaduueckoid u cioBecHoil. Ero wusydeHme cmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIMH, UCITOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHasgs nauHusA «Hayana maTreMaTHyecKoro aHaiau3a» IO3BOJISET
CYIIIECTBEHHO PAaCHIMPUTh KPYr KaK MaTEMAaTHYECKUX, TaK W MPHUKIATHBIX 3aj]ad,
JIOCTYITHBIX OOYyYarolMMCs, Y KOTOPbIX MOSBIISAETCS BO3MOXKHOCTh UCCIIEA0BAaTh U
CTpPOUTH I'paduKu QYHKIUHN, ONIPEAEATh UX HAUOOJIBIIINE U HAMMEHBIIINE 3HAUCHUS,
BBIYHCIIATH TUIOMAAd GUryp u oOBEMBI Tel, HAXOAWTh CKOPOCTH U YCKOPCHHS
npoueccoB. JlaHHas coxepiKarenbHAas JUHUSA OTKPBIBAET HOBBIE BO3MOXXHOCTH
MIOCTPOCHHSI MATEMAaTHYECKMX MOJENEN PEAJbHbIX CHUTYallMd, HAXOXICHUS
HAWJIy4IlleTO PEIICHUs] B MPUKIAAHBIX, B TOM YHKCJIE COLUMATIbHOPKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHMYECKOr'0 aHalih3a CIOCOOCTBYET
pPa3BUTHIO aOCTPaKTHOrO, (POPMaTBLHO-JIOTMYECKOT0 M KPEATHUBHOTO MBIIIJICHUS,
(bopMHUPOBAHUIO YMEHUN Pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTHUKH B HayKe,
TeXHUKE M HuckyccTBe. OOyyaromuecs y3HAIOT O BBLAAIONIMXCS PE3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MATEMATUKHU KAK HAyKH, U KX aBTOpax.

COI[Cp}KaTeJ'IBHO-MGTOI[I/I‘ICCKEISI nuHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM
IIOCBAIICHA OJICMCHTaM TCOPpHUHU MHOJKCCTB. TCOpCTI/IKO-MHO}KCCTBCHHI)IG



NPEICTaBICHNS POHU3BIBAIOT BECh KYpPC IIKOJBHONM MATEMaTUKU U MpEAJIararoT
Haubosiee YHUBEPCAJIbHBINA A3bIK, OOBEIUHSIIONIMM BCE pa3/ienbl MaTEMATUKU U €€
NPWIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MAaTEMAaTUYECKUE TUCUUIUIMHBI B €IUHOE
nenoe. IlosTomy  BaXXHO JaTh  BO3MOXKHOCTb  IIKOJBHUKY  IOHHUMATh
TEOPETUKOMHOKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTEMaTUKU M MCHOJIb30BATh €0
JUTSl BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa M Hauyajga MaTeMaTHYECKOTO aHaln3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaT€MaTHYECKOrO0  MOJEIMPOBAHUSA, KOTOpPbIE IPU3BAHbI
c(OopMUPOBaTh HABBIKU IMOCTPOCHUS MOJIENIEH peanbHbIX CUTYallUH, NCCIIEIOBAHMS
TUX MOJENIed C MOMOLIbI0 amnmapara aareOpbl 1 MaTeMaTHYECKOro aHajlu3a U
MHTEpIpPETALMU TOTYYEHHBIX PE3YJIbTaTOB. Takue 3aaHus BIJIETEHbBI B KX IbIM U3
pa3ennoB MporpaMMsbl, OCKOIbKY BECH MaTepUall Kypca IHUPOKO UCIIONIb3YETCs IS
peleHusl NpUKIAAHBIX 3anad. llpu pemeHun peanbHBIX NPAKTUYECKUX 3343y
ydalecs: pa3BUBAalOT HaOJIOJATEBHOCTh, YMEHHME HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIb30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3MPOBATH
npobnemy. [lesTrenbHOCTh O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJa4 OpraHu3yercsl B IPOLECCE M3YYEHHs BCEX TeM Kypca «Anredpa M Hadasua
MaTEMaTUYECKOIO aHATU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 1UTaHE Ha M3y4YeHUE Kypca anreOphl M Hadall MAaTEMaTHIECKOTO aHaTN3a
Ha 0a30BOM YPOBHE OTBOJUTCA 2 yaca B HeAemto B 10 kitacce v 3 yaca B HEJICHIO B
11 kmacce, Bcero 3a nBa roga ooy4denusi — 170 gacos.

COJIEP)KAHUE YUYEBHOI'O KYPCA

10 KIIACC

Yucja 1 BIYUCIEHUS

Panmonanbabie yncina. OOBIKHOBEHHBIE W JIECSITUYHBIC IAPOOH, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuYeckue  Apodou.  Apudmernyeckue  omepamuu ¢
palMoHaIbHBIMU YUCJIaMU, MPEe0OpPa30BaHUsI YUCIIOBBIX BhIpakeHuil. [Ipumenenue
JpoOeil U MPOLIEHTOB JJIsl PEIICHUs MPUKIAJAHBIX 3a/lad U3 Pa3IudYHbIX OTpaciieut
3HAHUU U PEANBHOM KU3HU.

JlelicTBuTeNbHBIE 4MCla. PanyoHanbHBIE W UPPAUMOHAJIBHBIE YMCIIA.
Apudmernyeckue orepanuu ¢ JIeUCTBUTENbHBIMH uncliamu. [IpubnmxéHHbie
BBIUMCIICHUS, PABUJIA OKPYTJICHUSI, TPUKUIKA U OI[EHKA Pe3yJbTaTa BHIYUCICHUM.



Crenmenp ¢ uensiM  mnokazareneMm. CranpapTHas  Qopma  3amucu
JNeicTBUTENbHOr0 uucna. Vcnonp3oBanwe mnoaxoasmied Qopmbel  3amucu
JICUCTBUTENBHBIX YMCEN IS PELICHUS MPAKTUYECKUX 3aady U NPEACTABICHUS
JTaHHBIX.

ApubmMernyecknii  KOpeHb  HaTypaibHOW  cremeHu.  JlelicTBus ¢
apupMEeTUUECKUMH KOPHIMU HATYpalbHOU CTEIECHH.

CuHyc, KOCUHYC M TaHT'€HC YUCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHI'€HC YMCIJIOBOIO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBIL.

VYpaBHenue, kKopeHb ypaBHeHus. HepaBeHCTBO, pellieHre HEpaBeHCTBA.
MeTto1 UHTEpBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppanroHanbHBIX YPaBHEHU U HEPABEHCTB.

Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHUEe ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3aj1ay U
3a/lay U3 Pa3IuvHbIX 00JIaCTe HAYKH U peabHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkus, criocoObl 3ananus hyHkuud. ['paduk ynkiuu. Bzanumuo obpatHbie
byHKIHN.

OO6macth ompeneneHuss 1 MHOXKECTBO 3HadeHWH ¢yHkumu. Hynmu QyHkimm.
[IpomexxyTku 3HAKONOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas QyHKIMS C HaTypalbHBIM M LIETBIM MoKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa U rpa@uK KOpHS N-0M CTENEHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN 9UCIIOBOTO apTyMEHTA.

Hayana maTteMaTH4eCKOro aHajamsa

ITocnemoBaTenbLHOCTH, CIIOCOOBI 3aJIaHMs MOCJIEeA0BaTEIbHOCTEH.
MOHOTOHHBIE ITOCIEN0BATEIBHOCTH.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuHno yoOwiBaromias
reoMerpuueckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH Te€OMETpPUYECKOM
nporpeccund. dopMmyna CIOXKHBIX IPOLEHTOB. Mcmonp30BaHUE NMPOrpeECCUM IS
pElIeHUs peajbHbIX 3aJ1a4 IPUKIIAJHOTO XapaKkTepa.

MHo:kecTBa M JIOTHKA

MHOXecCTBO, Olepanuu HajJ MHOKecTBaMH. Jluarpammbl Jitnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O aIapara [Jig ONKMCAHUS pPeaIbHBIX



MPOLIECCOB M SIBJICHUH, MPHU PEIICHUU 3a7ad M3 JIPYyruX Yy4eOHBIX MPEIMETOB.
Omnpenenenue, Teopema, ClIeCTBUE, J0Ka3aTEIbCTBO.

11 KIIACC

Yucia 1 BBIYMCICHUSA
Harypanbneie u nensle yucina. [IpuzHaku 1eIMMOCTH LIENIBIX YUCEIL.
CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeiaeM. CBOMCTBA CTEIEHM.

Jlorapudm uncna. JlecITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHHs] 1 HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpAXKEHH, COAEpKAITUX JTOTapru(pMBbI.

[IpeoOpa3zoBaHue BBIpAXKEHHM, COAEPKANIMX CTENEHU C PAlMOHAJIbHBIM
ITOKA3aTEJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3arenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHUS] U1 HEPABEHCTBA.

CucTtempl TUHEWHBIX YpaBHEHUU. Pernienue npukiIagHbIX 3a1ad € MOMOUIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHHUM.

CucTembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIprMeneHne ypaBHEHHN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3a/lay M 3aj1a4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkuus. [lepuonnyeckue pynkunu. [IpomexyTku MOHOTOHHOCTH (DYHKIIUH.
Makcumymbl 1 MUHUMYMBI (pyHkuud. HaunGomnbiiee m HauMeHblee 3HaYCHHUE
GYHKIIUY HA TTPOMEKYTKE.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U TpadUKH.

[Toka3zarenbHas u Jorapupmuueckas GyHKUIMU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKUUNA JJI1 pEUIEHUS YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QYHKIMA 7S HUCCIEIOBaHHUS TMPOIECCOB H
3aBHCHMOCTEH, KOTOpPbIE€ BO3HUKAIOT MPHU PEHICHUM 3a1ad U3 JIPYruX y4eOHBIX
MIPEIMETOB U PEAJIbHOM KU3HMU.

Hayana maTteMaTH4eCKOro aHajamusa

HenpepsiBabie pyHKIIMH. MeTo MHTEPBAIOB ISl pEIICHUS HEPABEHCTB.

[IpouwsBonnas  ¢yukmuu. ['eomerpuueckuii. W (QU3UYECKUH  CMBICTT
MIPOU3BOJTHOM.

[IpousBoaHble  3yeMEHTApHBIX  (QyHKUMA.  DoOpMynbl  HAXOXKACHUS
MPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIIUH.



[IpumeHeHne nMpou3BOAHON K HCCIENOBaHUIO (QYHKUIMA HA MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxkaenue HauOombIIero ¥ HAaMMEHbILIEro 3HaUeHHsI (PYyHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOIHOM I HAXOXKACHUS HAWIYyYIIEero peneHus B
NPUKIIAHBIX 33]1a4ax, 11 ONMPEeICHUs CKOPOCTH MPOILIECca, 3aJaHHOr0 OPMYJII0it
WIH TpauKOM.

[TepBooOpaznas. Tabnuiia nmepBooOpa3HBIX.

WNurerpan, ero reoMerpuueckuii W (U3MUYECKHN CMBICHI. Brluncienue
uHTerpana no gopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATDI

OcBoenne yuebHOro mpeamera «MaTemaTHKa» JODKHO O0eCIIeYUBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl CAEAYIONIUX JUYHOCTHBIX,
METanpeIMETHBIX ¥ MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJBbTATDBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHS MPOrpaMMbl y4yeOHOro MHpeaMera
«MaremaTrKa» XapaKTepU3yITCS:

I'paxxnanckoe BOCIMTAaHHUE:

c(hOpPMHUPOBAHHOCTBIO TPAXKIAHCKON MO3UIIMHU 00YyJaronIerocs Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJICHUM,
npouenyp TrpaxkaaHckoro oomectBa (BbIOOPHI, OMNPOCHI W IMp.), YMEHHUEM
B3aMMOJEHCTBOBaTh C COLUMAJbHBIMA HMHCTUTYTAMHU B COOTBETCTBUM C UX
GyHKUMAMY U Ha3HaueHueM. [laTproTnyeckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON I'PAKIAHCKON UEHTUYHOCTH, YBAKECHUS K
IIPOLIJIOMY U HACTOSIIEMY POCCUHMCKOW MAaTeMaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCHMCKON MaTEMATUYECKOMN LIKOJBI,
K HCIIOJB30BAHUIO JITHX JOCTIDKEHUW B JIPYrUX HayKaxX, TEXHOJOrusXx, cdepax
HDKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOTO TOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U ACSATENbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOI'0 BKJIaJa B TOCTPOEHUE YCTOMYUBOrO OYyAYIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIIECHHUEM K MHUPY, BKIIOYAs ICTETUKY MaTEeMaTUUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a1a4, PEIICHUMN, PACCYKIECHUI; BOCHPUUMYUBOCTHIO
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO yMEHUS MPUMEHATh MAaTeMAaTHUYeCKUE 3HaHUS B
MHTEpEecax 370pOBOro U 6e30macHoro o0pasa *U3HU, OTBETCTBEHHOIO OTHOILIECHUS
K CBOEMY 3J0pPOBbIO (3/10pOBO€ MHUTaHUE, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, peryiisipHas pusznueckas akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEILHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
paznuyHbIM  chepaM  MPOPECCHOHAIBHOM  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymieit mnpodeccuu U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC IUJIaHbI,
FOTOBHOCTHIO M  CIHOCOOHOCTHIO K  MaTE€MaTHMYeCKOMYy OOpa3oBaHUIO U
caM0oOOpa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMaTUYeCKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTUYECKOM KYJIbTYpPhl, MOHUMAHUEM BIHMSHUS
COLIMANILHO-YKOHOMHMYECKUX TPOLIECCOB HA COCTOSIHME MPUPOIHOW U COLHMATIBHOM
Cpelbl, OCO3HaHUEM TJIOOATBHOIO XapaKTepa JKOJOTMYECKUX MpodIIeM;
OpUEHTallMeld Ha NPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM Jid pelleHHs 3a7ad B
00J1aCTU OKpY’Karolen Cpe/ibl, IIIaHUPOBAHUS TOCTYIIKOB U OIIEHKH UX BO3MOXKHBIX
MOCIICICTBUMN [T OKPYKAIOIIEN CPEbI.

[leHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTHI0O MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM U  OOIIECTBEHHOM TMPAKTUKH, MOHHUMaHUEM
MaTEeMaTUYECKOH Hayku Kak cdepbl YeloBEYECKON esATEeIbHOCTH, JTAaroB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTUS LMBUIW3AIMHM; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKH M MaTEeMaTU4YeCKOW KyJIbTypOoHM KakK CpEeACTBOM IIO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOSKTHYIO W HCCIEI0BATEIbCKYIO JIESITEIIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeMeTHble Pe3yJbTaTbl OCBOEHHSI MPOrpaMMbl Y4eOHOIro MpeameTa
«MaremaTuka» XapaKTEepU3yHTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUEHLIMU
oelcmeusMu, YHUBEPCATbHLIMU PeSYIAMUSHLIMU OCUCTNGUAMU.

1)  Vuusepcanvuvie  nosmasamenvhvie  Oelicmeus, — 0becnevuUB8aOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0OyUarowuxcs (oceoenue
Memo008  NO3HAHUSL  OKpyJcaloweco  Mupa,  NpUMeHeHue  J102UYEeCKUX,
uccnedosamenbcKux onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBbie norudyeckue aeUCTBUA:

BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbBIE MPU3HAKA MaTEMaTHIECKHX

00BEKTOB, TOHATHN, OTHOUICHWW MEXIY MOHATHIMH; (HOPMYIUPOBATH
OTIpE/ICNICHNs] ~ TIOHSATWW; yCTaHABIHMBATH  CYIIECCTBEHHBIM  TMPHU3HAK



KJIaCCI/I(bI/IKaHI/II/I, OCHOBaHUA OJIsA 0606HICHI/I$I N CPAaBHCHUA, KPUTCPUHU
IMPOBOANMOI'O aHAJIN3A,



BOCIIpUHUMATh, (OPMYIUPOBATH W  NPeoOpa3OBbIBATh  CYXKICHHUSA:
yTBEpAUTENbHbIE U OTPULATENIbHBIC, €IUHUYHBbIC, YaCTHbIE WU OOIIHE;
YCIIOBHBIE;

BBISBJISITH ~ MaTE€MaTHUECKME  3aKOHOMEPHOCTHM,  B3aMMOCBS3M U
OpoTUBOpeuUMss B (akTax, [aHHBIX, HAONIONEHUSX U YTBEPKIACHUSIX;
npeuiaraTb KpUTEPUU AJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJIBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUEHU 110 aHAJIOTUH;
IIPOBOJIUTH CaMOCTOSITEJIHO JIOKA3aTeIbCTBA  MAaTEMAaTHYECKHUX
YTBEPKJIEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH NPUMEPHl U KOHTPIPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pemeHus yd4eOHOMl 3amaduu (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHsA, BBIOMpATh Hauboyiee MNOAXOASIIIUNA C y4ETOM
CaMOCTOSITEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrlIe uccienoBaTenbCcKkue IEUCTBU:

UCTIOJIh30BaTh BOIIPOCHI KaK HMCCIIEAOBATEIbCKUN HHCTPYMEHT ITO3HAHMS,
dbopMyITUpOBaTh BOIPOCH], (UKCHUPYIONIME MPOTUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO ITO3HIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEITLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCIIEJIOBAHNE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTro
00BeKTa, SIBICHHS, TPOIECCA, BBISIBICHUIO 3aBHCHUMOCTCH MEXKIY
00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITEIHLHO (pOpMyNIHUpOBaTh 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OIICHHBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BRIBOJAOB M 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TpOIEcca, a TaKXKE BBIIBUTATH
MIPETOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanueii:

BBISIBJISITH Ie(UIUTHI HHGOpPMAIIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U JUIsI pEIICHUs 3a]1auH;

BBIOMpAaTh  MHPOPMALMIO W3  HCTOYHHKOB  Pa3IMYHBIX  THUIIOB,
aHaJM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(OPMAIIHIO
Pa3MUYHBIX BUAOB U (POPM IIPEICTaBICHHS;

CTPYKTYpPUPOBATh HHPOPMAIIHIIO, TIPEACTABIATH €€ B pa3NIUYHBIX (popmax,
WLTIOCTPUPOBATH TPaPUUECKH;



OIICHUBATH HaJIEKHOCTh nHpopMauu o CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHbLE Oeticmaus,

obecneuusaiom cghopmuposarnHocmy COYUANBHBIX HABLIKOB

ooyuarowuxcs. OoieHue:

 BOCIPUHUMATH U (OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU
U [eJISIMUA OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHHUS
3a/1a4uv, KOMMEHTUPOBATh MOJTYyUYCHHBIN PE3yIbTaT;

B X0jI¢ OOCYXXJICHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYkKIaeMON TEMBI,
poOJIEMBI, perraeMon 3aa4u, BEICKa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIICHUS; COMOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUNE U CXOJICTBO IO3UIIMMA; B
KOppEKTHOU popme hopMyTMpOBaTh Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

« TPEACTaBISATh  pPE3yNbTaThl  pENICHHWs  3aJadyd,  OKCICPUMEHTA,
UCCJIeI0BaHUs, MPOEKTa; CAMOCTOSATEIBHO BEIOMPATh (POPMAT BHICTYILICHHUS
C y4€roM 3aJady TPE3CHTAIMd ©  OCOOCHHOCTEH  ayIHUTOpHUH.
CoTpyaHHUYECTBO:

 TOHUMAaTh U UCIIOIH30BATh MIPEUMYIIECTBA KOMAaHIHON U WHANBUYaTbHON
paboThl TIpU pemIeHUH YYeOHBIX 3a/iad; MPUHAMATH I[eIh COBMECTHOMN
NESTeNhbHOCTH, IUJIAHUPOBATh  OPraHW3allMI0  COBMECTHOW  padoTHI,
pacmpenensTh BHABI PpabOT, TOrOBApUBATHCS, OOCYXKIATh TMPOIECC U
pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

+  Y4acTBOBaTh B TPYMNMOBBIX opMax pabOThl (0OCYXKICHUS, 0OMEH MHEHHI,
«MO3TOBBIE€ IITYPMBI» W WHBIC); BBHIMONHATH CBOIO YacTh pPabOThI H
KOOPJIMHUPOBATh CBOU JICHCTBUS C APYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KauyeCcTBO CBOEr0 BKJIaja B OOMMHA TPOAYKT TI0 KPUTEPHSIM,
chOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

3) Vhusepcanvnvie pezynamusnvie Oeticmeusi, 0bOecnedusaom
Gopmuposarue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG
JIUYHOCTU.

Camoopranu3anusi: COCTaBIIATH IUIAH, AJITOPUTM PEIIECHUS 3a7a9i, BHIOUPATh
CIIOCO0 PEIIeHUs ¢ YIETOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH,
apTyMEHTHUPOBATh W KOPPEKTUPOBATh BAPHUAHTHI PEHICHHH C YYETOM HOBOWM
uHpopmarui. CaMOKOHTPOJIb:



- BIIQJETh HaBbIKAMU TIO3HABATEIBHOM pediekcmu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJISI TIPOIecca U
pe3yJibTara pelIeH!us MaTEMaTUYECKOMN 3a/1a4H;

IIPEABUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BOSHUKHYTB IIPU PELICHUH 3a1a4H,
BHOCUTHh KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAJICHHBIX OIITUOOK, BBISBICHHBIX TPYIHOCTEH;

+ OIICHWBAaTH COOTBETCTBHE pE3yJbTaTa IEINM W YCIOBHUSAM, OOBICHATH
MPUYMHBI JIOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIMUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenune ydeOHOTo Kypca «Anredbpa U Hayajma MaTeMaTHYECKOTO aHATN3a»
Ha YPOBHE CpelHero oOIero oOpa3zoBaHUs JOHKHO OOECIEYHBAThH JIOCTHXKCHHE
CIICAYIOIINX MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB:

10 KUIACC

Yucaa u BbIYMCTEHUS

OnepupoBaTh TOHITHSAMHU: pallMOHATBHOE U JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI.

BemonuaTe  apudmernueckne — omepandd ¢ palMOHaJIbHBIMA |
JEHCTBUTETHLHBIMU YHCIIAMHU.

BEITIONTHATE MIPUOIMKEHHBIC BBIYMCIICHUS, UCIIONB3Ys MpaBUiIa OKPYTJICHUS,
JIeNaTh MPUKHUIKY U OIEHKY pe3yJbTaTa BHIYUCICHUA.

OnepupoBaTh TMOHSATHUSMH: CTEIECHb C IEIBIM TIOKa3aTeJeM; CTaHIapTHas
dbopma 3ammMcu ACHCTBUTENHHOTO YHCHIA, KOPEHb HATypadbHOH CTEIICHU;
WCIIOJIB30BAaTh MOAXOAAIIYIO (hOPMY 3amuCH JEHCTBUTEIBHBIX YHCEN TSl PEIICHUS
MPAKTUYECKUX 3a71a4 U MPEACTABICHUS TaHHbIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC U TaHTE€HC MPOU3BOJILHOIO YIJIA;
UCTIOJIh30BaTh 3aIKCh MPOU3BOJILHOTO YIIIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHE
byHKIUY.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKJECTBO, ypaBHEHHUE, HEPABEHCTBO; IIEIIOE,
palroHaNbHOE, UPPAIMOHAIBHOE ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
ypaBHEHUE;



o

BeimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH M peEliaTh
TPUTOHOMETPUUYECKUE YPABHEHMS.

BoimonHaTe npeoOpa3zoBaHUs LENBIX, PAalMOHAJIBHBIX M HppallMOHAIbHBIX
BBIPAKEHHUI U PEIIaTh OCHOBHBIE THIIBI LENBIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA JJI PELICHUS MAaTEMAaTUUECKUX 33734
W 3aJ1a4 U3 Pa3INYHbIX 00JIacTel HAYKU U PEaIbHON KU3HU.



MopnenupoBarh pealibHble CHUTYyalldd Ha S3bIKE aireOpbl, COCTaBISATh
BBIDAKEHUSI, YpaBHEHHUsS, HEPABEHCTBA [0 YCJOBHUIO 3aJlayd, MHCCIEA0BATh
MOCTPOCHHBIE MOJIETH C UCITOJIb30BAHUEM ammapara anreOpsi.

DOyHkuuM U rpapuxu

OnepupoBarh MOHATUAMH: (QYHKIHMS, CHOCOOBI 3aAaHus (YHKIHMH, 00JIACTb
OINpECIICHUs] U MHOXKECTBO 3HA4eHUM GyHKUMUU, TrpaduK (QYHKIUH, B3aUMHO
oOpaTHble DYHKIIMH.

OmnepupoBaTh MOHATUAMH: YETHOCTh M HEUETHOCTh (YHKIIUU, HYJIA (DYHKITHH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMHA 715 PEIICHUs YpaBHEHUH.

Crtpoutb U ynuTath rpaduku JUHEHHONW (QYHKIIMH, KBAAPATUYHON (DYHKIIUH,
CTENEHHOM (PYHKITMH C 1IeJIBIM MOKa3aTesIeM.

Ucnonb3oBath rpaduku GyHKUMA [ HCCIAEAOBaHUS MPOIECCOB U
3aBUCUMOCTEH TIPW PEIICHUM 3a/1ad M3 JPYrux YYEOHBIX MPEAMETOB U peaTbHOMN
’KU3HU; BBIpQXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXTYy BETUIMHAMMU.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh MOHATUSAMM: TIOCIEAOBATENLHOCTh, apudMeTUyYecKas H
reoMeTprudecKas IpOrpeccu.

OnepupoBaTh TOHATHAMH: OECKOHEYHO YOBIBAIOIIash TreoMETpHUecKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBAIOIIEH T€OMETPHYECKOM MPOTPECCHH.

3amaBaTh MOCIENOBATEILHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEN0BATEIBHOCTEN U IIPOTPECCUN IS PELIEHUS
pEaNIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OmnepupoBatTh MOHSATUSIMU: MHOXXECTBO, OMIEPAIIUU Ha/l MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJis OMMCAHMS PeabHBIX
MIPOLIECCOB U SIBICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB.

OmnepupoBatb MOHATHUSIMU: ONpeJielieHne,  Teopema, CJIEJICTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjia 1 BLIYUCIEHUS

OnepupoBaTh TMOHATUSMHU: HaTypajdbHOE, II€JI0€ YHCIO0; HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTHU LENBIX YHUCEN, Pa3I0KEHUE YKUCIIa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a71a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBLHBIM MTOKA3aTEIIEM.



OnepupoBarh MOHATUSAMHU: JOrapudM Yucia, ECATUYHBIE U HATypaJIbHbIE
Jorapu@mel.

YpaBHeHUs] U HEPABEHCTBA

[IpumeHsTh  CBOWCTBA CTENMEHM MJisi NpPeoOpa3oBaHUsA  BBIPAKCHUM;
ONEepUpPOBATh TMOHATUSIMH: TOKA3aTEIbHOE YpPaBHEHHE W HEPABEHCTBO; pEIlIaTh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeinonHiATh  mIpeoOpa3oBaHusl  BBIPAXKEHUH, COAEpXkKallUX JIOorapuMsl;
OIEepUPOBATh MOHATUSAMU: JIOTapU(PMUUECKOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIbI JOrapu(PMUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemennst npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHHMU U €€ PEIICHHE;
MCIOJIb30BaTh CUCTEMY JTMHEHHBIX YPaBHEHUH I PEIICHUs MPAKTUUECKUX 3aad.

Haxonute pelieHus MpoCTEMINX CUCTEM M COBOKYIHOCTEH pallOHAJIbHBIX
YPaBHEHUN U HEPABEHCTB.

MonenupoBarh peallbHble CHTyalldd Ha SI3bIKE aireOpbl, COCTAaBISATh
BBIDAKECHHSI, YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3a/1ayH,
UCCIIEZIOBATH TOCTPOCHHBIE MOENN C UCTIOIb30BAaHUEM ammapara ajareopsol.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSAMH: TNEpUOAMYECKas  (QPYHKUUSA, MPOMEXYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpeMymMa (QYHKUWH, HauOoJpliee W
HauMeHblee 3HayeHus (QYHKIUM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
uccienoBanus PyHKIUH, 3aJaHHOU rpaduKoM.

OneprpoBaTh MOHATUSAMU: TpadUKH MOKA3aTENbHOM, JIOrapupMUUECKONH U
TPUTOHOMETPUUYECKUX (YHKIUHN; N300pa)kaTh X Ha KOOPAMHATHOM IMJIOCKOCTH U
VCIIOJIB30BATh JJIs PEIICHNs] YPAaBHEHUI U HEPABEHCTB.

N300pakath Ha KOOPAMHATHON TUIOCKOCTU IPpaPUKU JTUHEHHBIX YpaBHEHUHN U
MCIIOb30BaTh UX JJIS PELICHUS CUCTEMBI JINHEHHBIX YPAaBHECHUM.

Ucnonw3oBate rpaduku GyHKIUHA 178 UCCIEAOBAaHUS IPOLIECCOB H
3aBUCUMOCTEH U3 IPYrux y4eOHBIX JUCIUILIMH.

Hayana maTteMaTH4eCcKOro aHajamusa

OnepupoBaTh MOHIATUAMU: HEMPEPhIBHAS (PYHKIMS; TPOU3BOIHAS (DYHKIIHUH;
UCIOJIb30BaTh F€OMETPUUYECKUM U (PU3UUECKUN CMBIC TPOU3BOJAHOM JJIsl PEIICHUS
3a/1a4.

HaxoauTs npou3BOAHBIE AIEMEHTAPHBIX (DYHKIIMMA, BEIYUCISTH MPOU3BOAHBIC
CYMMBI, IPOU3BEJICHUSI, YaCTHOTO ()YHKIIUH.

Hcnonb30BaTh MPOU3BOIHYIO JJISl UCCENOBaHMS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3yJIbTaThl UCCICOBAHUS K TIOCTPOCHUIO TPa(UKOB.



Hcnonp30BaTh MPOW3BOIHYIO JII HAXOXKACHHS HAMIYUIIErO pPEIICHUS B
NPUKIIATHBIX, B TOM YHCJIE COIMATbHO-9KOHOMHYECKHX, 3aadax.

OnepupoBaTh TOHATHSAMHU: TIEpBOOOpa3Hasi ¢  HWHTErpal; TMOHHMATH
TeOMETPUIECKUN M PU3NICCKUI CMBICIT HHTETpaIa.

Haxonuth nepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKITHI; BEIYUCIATH HHTETPa 110
dbopmyne Herorona—JleiOnuna.

Pematsb IMPUKIIAJHBIC 3ala4d, B TOM YHCJIC COOHNAJIbHO-3KOHOMHYCCKOIoO H
(1)I/I3I/I‘I€CKOI‘O XapakTepa, Cpe€ACTBAMU MATEMATHYICCKOIo aHaJin3a.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonuyecrBo yacos DJIeKTPOHHbBIE
No (uu¢posbIe)
1/ HaumeHnoBaHue pa3aejaoB 1 TEM NMPOorpaMmbl Beero KOHTpOJILHLIe HpaKanecmle 06pa3OBaTe.}15m,1e
paGoThI padoThI pecypeel
MHoecTBa pallMOHAJIBHBIX U I€HCTBUTENBHBIX
1 yucen. PaimonanbHble ypaBHEHUS U 21 http._/ [resh.edu.ru/ ;
HEPAaBEHCTBA uchi.ru
Oynkiun U rpapuku. CTeneHsb ¢ ebM http://resh.edu.ru/ ;
2 nokazarejem 12 uchi.ru
ApudmeTrueckuil KOpeHb N—Oi CTETICHHU. http://resh.edu.ru/ ;
3 " 20 ;
ppalMOHAJIEHBIE YPABHEHUS U HEPABEHCTBA uchi.ru
DopMysl _
4 TpuroHomerpun. Tpuronomerpuyeckue 29 httrp]._//resh.edu.ru/ ’
YpaBHEHUA uchi.ru
http://resh.edu.ru/ ;
5 [TocnenoBarenbHOCTH U IPOTPECCUU 7 uchi.ru
[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIIUs http://resh.edu.ru/ ;
6 3HAHUI 13 uchi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0

11 KJIACC

Ne

KoanuecTBo 4acosB



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

n/n HaunmeHnoBaHue pa3/iesioB U TeM DJIeKTPOHHbBIE
NPorpamMMmslI B Konrpoabubie | IlpakTnyeckue = (uudposbie)
cero
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl

CreneHb ¢ pariiOHAIbHBIM TIOKA3aTeJIeM.

1 [loxazarensHast pynkuus. [lokazarenapHble 12 1
YpaBHEHUS U HEPABCHCTBA
Jlorapudmudaeckast GyHKITHSA.

2 Jlorapudmuueckue ypaBHEHHUS U 12
HEpaBeHCTBA
Tpuronomerpuyeckue GyHKIIHHA U UX

3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA

4 [IpousBoanas. [Ipumenenne npou3BoAHOMN 24 1

5 WuTerpan u ero npuMeHeHus 9

6 Cucrembl ypaBHEHUI 12 1

7 HatypanbHble u nienble yncia 6
[ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aLUs

8 3HAHUU 18 Z

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo 9acoB

Bcero

KonTpoabHbie
padoTsI

IIpakTH4eckne
padoThbI

DJIEeKTPOHHBbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

MHOKeCTBO, onepanu HaJl MHOKECTBAMHU.
Huarpammel Diinepa—BenHa

http://resh.edu.ru/ ;
uchi.ru

PaLII/IOHaJIBHBIG quca. O6BIKHOBCHHBI€ nu
JECATUYHBIC IPOOH, MPOIICHTHI, OCCKOHEUHBIC
MepUoIUYECcKHe Ipoou

http://resh.edu.ru/ ;
uchi.ru

Apupmernueckue onepanum ¢
paloHaIbHBIMU YHCIaMU, IPeoOpa3oBaHUs
YUCJIOBBIX BBIPAXKCHUN

[Tpumenenue npo6eit u NpOLEHTOB AJis
PCIICHUA MMPUKIAAHBIX 3aaa4 U3 pa3JIMYHbIX
oTpaciiell 3HAaHUM U peabHOU KU3HU

[Ipumenenue qpobeit U MPOLEHTOB ISt
pEILIeHNs MIPUKIIAIHBIX 3a7a4 U3 Pa3IuYHbIX
OTpaciiell 3HAaHUM U peabHOM KU3HU

JleiicTBuTENbHBIC Ynciia. PanimonanbHbie U
HppaluoHaIbHEIE YUCIIa

9-10

ApupmeTrueckue oneparuu ¢
JeHCTBUTEIBHBIMH YHCITAMHU



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

[TpubnmxEHHBIE BRIYMCICHNS, TIPAaBUIIA

http://resh.edu.ru/ ;

11-12 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3ysibTaTa :
BBIYMCIICHUI uchi.ru
ToxaecTBa U TOKJIECTBEHHbIE

13 npeoOpazoBaHus

http://resh.edu.ru/ ;

14-15 YpaBHEHHE, KOPEHb YPAaBHEHUS uchi.ru

http://resh.edu.ru/ ;

16-17 HepaseHcTBoO, penieHre HepaBeHCTBa ;

uchi.ru

18-19 Mertona uHTEpBAJIOB
Pemenue uenpix u 1poOHO-palIMOHATBHBIX

20 YPaBHEHUH U HEPABEHCTB
KoHTposbHas paboTa nmo Teme "MHOXKecTBa

21 palMOHATBHBIX U ICUCTBUTEIBHBIX YHUCEIL.

PanmonansHble ypaBHEHHUS U HEPABEHCTB"

i’ DyHKIUSA, CTTOCOOBI 3a1aHus (PYHKIIHH. http://resh.edu.ru/ ;
B3anmuo obpatHble QyHKIMN uchi.ru
I'paduk pyakmuu. O6nacTe onpeneneHus u

23-24 MHO>KeCTBO 3HaueHuil pynkuuu. Hynu
dbyskuun. [IpoMexyTku 3HAKOTIOCTOSIHCTBA

25-26 UYéEtHble 1 HEUETHBIE QYHKIINU
CrermneHs C eNbIM [TOKa3aTesIeM.

27-28 CrannaprtHas opma 3armmcu http://resh.edu.ru/ ;

JIEHCTBUTEIIFHOIO YHCIa

uchi.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

Hcnonp3zoBanue noaxoasmien Gopmsl 3amucu
JENCTBUTENIBHBIX YUCET JIS1 PELICHUS

29 MPaKTUYECKHX 3a]a4 U MPe/ICTaBICHUS
JTAHHBIX
30-32 CrenenHast GyHKIUS C HATYpaJbHBIM U http://resh.edu.ru/ ;
) 1enbIM TokaszateneM. E€ cBoiicTBa u rpaduk uchi.ru
33 Konrponbnas padora no teme «PyHKIUU U
rpaduKm»
34-36 ApupmeTrueckuii KOpeHb HaTypaIbHOM
) CTETICHH
37 CaoiicTBa apuhMeTHUIECKOTO KOpHS http://resh.edu.ru/ ;
HATYpaJIbHOW CTEIICHU uchi.ru
38 CoiicTBa apu(hMETHUECKOTO KOPHS
HaTypalbHOM CTeNeHU
39 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHON CTEIICHU
JleiicTBus ¢ apuMEeTHIECKUMU KOPHIMH N— http://resh.edu.ru/ ;
40 Olf CTeneHn uchi.ru
JeiicTBus ¢ apupMEeTHIECKUMU KOPHIMH N—
4l Oi1 CTeneHn
42 JeiictBus ¢ apupMeTHIECKUMH KOPHSIMH N—

Ol cTerleHn



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

JleiicTBus ¢ apupMETUIECKUMU KOPHAMH N—

43 Ol cTeneHn
KonTtponsnas pabora mo
44 teme" ApupMeTHIecKuii KOpeHb M-0i
cTeneHu"
A5 Pemenue nppaniMoHaIbHBIX YPAaBHEHHUN U http://resh.edu.ru/ ;
HEPABCHCTB uchi.ru
16 Pemienne nppanoHaIBHBIX YPAaBHEHUN U
HEPABEHCTB
47 Pemenune uppanroHalbHBIX ypaBHEHUHN U
HEPaBEHCTB
43 Pemenne nppanmoHaIBHBIX YPAaBHEHUN U
HEPABECHCTB
Pemenue nppauroOHaIBHBIX YPABHEHHUN U
49 HEPABCHCTB
5 5 http://resh.edu.ru/ ;
50-52 CpoiicTBa U rpaduK KOpHS N-0i CTETICHN uchi.ru
Kontpomnbnas pabota o teme
53 "ApupmeTrnueckuii KOpeHb N—Oi CTETEHHU.
HppanuoHanbHble ypaBHEHUS U
HepaBeHCTBA"
54 CuHyC, KOCUHYC M TAHT€HC YUCJIOBOIO http://resh.edu.ru/ ;

aprymeHra

uchi.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

CI/IHyC, KOCHUHYC U TAHTCHC YHUCJIOBOT'O

55 aprymeHra 1
ApKCUHYC, apKKOCUHYC M apKTaHI'€HC
56-59 YHCIIOBOTO apI'yMEHTa 4
Tpuronomerpuyeckas OKPY>KHOCTb,
. http://resh.edu.ru/ ;
60 OTIpeieJIeHne TPUTOHOMETPHUECKUX (DYyHKIIUI 1 -
YHCIIOBOTO apI'yMEHTa uchi.ru
Tpuronomerpuueckas OKpy>KHOCTb,
61 OIpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUI 1
YKCJIOBOIO apryMeHTa
http://resh.edu.ru/ ;
62-66 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 5 uchi.ru
[IpeoGpa3oBaHue TPUTOHOMETPHUUECKUX
67 BBIPAKECHUN 1
[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
68 BBIPAKEHHUN 1
[IpeoOpa3zoBaHme TPUTOHOMETPUUECKHUX
69 BBIPAJKECHUN 1
[TpeoGpa3oBaHue TPUTOHOMETPHUUECKUX
70 BBIpaKEHUI 1
KonTponbHas no reme " @opMyiibt
1 TpUTrOHOMETpUH" 1
. http://resh.edu.ru/ ;
72-81 Pemienne TpUrOHOMETPUYECKUX YPaBHEHUMA 10

uchi.ru



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

KonTtpomnsnas padota mo teme "dopmyisi

82 TPUTOHOMETpHH. TpUTOHOMETPUYECKUE 1

ypaBHeHUs"

[MocnenoBarenbHOCTH, CTIOCOOBI 33 TaHUS
83-84 1OCJIeIOBAaTEIbHOCTEH. MOHOTOHHBIE 2

MOCIIE0BATEILHOCTH

ApudmeTtrueckas U reoMeTpudecKas

nporpeccuu. Vcrob30BaHue MPOrPecCHu JIIs
85 pelLIeHNs pealbHbIX 3aa4 IIPUKIIAJHOTO !

Xapakrepa

beckoHeuHO yOBIBaroIas TeoMeTpHIECKast
86-87 nporpeccus. Cymma OECKOHEUHO 2

yOBIBAOIIECH TEOMETPUIECKOHN MPOTPECCHU

http://resh.edu.ru/ ;

88 dopmyra CII0KHBIX MTPOIIEHTOB 1 uchi.ru
89 dopmyra CII0KHBIX MTPOIIEHTOB 1
90 O00011eHNEe, CUCTEMATH3AIMA 3HAHUN 1

[ToBTrOopenue.Pemenue 3anay.
91-92 HroroBasi koHTpoIbHAS paboTa 2

O0o00meHue, cucTeMaTH3alns 3HAaHUH 32
93-102 | Kypc anreOpsl U HaYall MAaTEeMaTHYECKOTO 10

amann3a 10 ximacca



http://resh.edu.ru/
http://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



11 KVIACC

KosmnuectBo yacos DJIEeKTPOHHbIE
Ne T nugposbie
eMa ypoka
iy yp Beero Kontpoabneie | IlpakTHieckne  ogpasoBaTesnbHbie
padoTbI padoThI pecypcbl
1 CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1
2 CBoiicTBa CTETICHH 1
3 [IpeoOpaszoBaHue BRIpaKEHUH, COIEPKAIIIX
palyoHaIbHbIE CTEIIEHU 1
4 IIpeoOpa3oBanue BbIpaXXEHHM, COEPIKALLINX
paloOHaIbHBIE CTENICHU 1
. IIpeoOpa3oBaHue BbIpaXEHUM, COIEPIKALLMX
palyOHAIbHBIE CTEIICHU 1
6 Iloka3arenbHblE ypaBHEHUS M HEPABEHCTBA 1
7 Iloka3arenbHblE ypaBHEHUS U HEPABEHCTBA 1
8 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [loka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
1 IlokazarenbHas GyHKUIMA, €€ CBOICTBA U L

rpaduk




KonTponbhas pabora no teme "Crenens ¢
pannoHaIBHBIM Moka3zaresieM. [lokazaTenbHas

kuusi. [lokazaTenbHble ypaBHEHUS U

12 VH I y 1
HepaBeHCTBaA"

13 Jlorapudm gucia 1

14 JlecsiTUUHBIE U HATYpaJIbHBIE JTOTapUPMBbI 1

15 IIpeoOpa3oBaHue BeIpaKEHUH, COAECPIKALLINX 1
sorapudmsl

16 [IpeoOpaszoBaHue BBIpaKEHUH, COIEPIKAIINX 1
norapupMsl

17 [IpeoOpa3oBaHne BBIPAKEHHNA, COACPIKALIIX 1
norapuMsl

18 IIpeoOpa3oBanue BeIpaXKEHUH, COACPIKALINX 1
sorapudmel

19 Jlorapudmudeckue ypaBHEHHUsI 1 HEPAaBEHCTBA 1

rapudmuyecku BHEHUS U HEPABEHCTB
20 Jlora €CKHUE YpaBHE epaBeHCTBa 1
rapudmuyecku BHEHUS U HEPABEHCTB
21 Jlora €CKHUE ypaBHE epaBeHCTBa 1
orapru(pMuIecKre ypaBHEHHS 1 HEPAaBEHCTBA

22 J 1

23 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U 1
rpadux

24 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1

rpadux




Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA

25 U rpaduku 1
Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA
26 u rpaduku 1
Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA
21 U TpauKu 1
Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA
28 U rpaduKu 1
29 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB 1
30 IIpuMepsl TPUrOHOMETPUUECKUX HEPABEHCTB 1
31 IIpuMepsl TPUrOHOMETPUUECKUX HEPABEHCTB 1
32 [Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB 1
KonrtponsHas pabota o teme
"Jlorapudmuueckas QyHKIHUS.
Jlorapugmuueckue ypaBHEHUS U
33 HepaBeHCTBa. T puronomerpuyeckue QyHKIMN 1
1 ux rpaduxu. TpuronomMmerpuyeckue
HepaBeHCTBaA"
34 HenpepsbiBable QyHKIIUH 1
35 MeTto MHTEpBaIOB ISl PELICHNs HEPABEHCTB 1
36 MeTto MHTEpBaJIOB Il pELICHNS HEPABEHCTB 1
37 [TpousBoaHas GyHKIMH 1
38 [IpousBogHas GpyHKIHH 1




I'eomeTpuueckuit 1 HU3NYECKHUIA CMBICIT

39 MPOU3BOAHOMN

10 ['eomeTpuueckuii 1 GU3MUECKUN CMBICIT
MIPOU3BOJHOM

41 [IpousBoaHbIE AIIEMEHTAPHBIX (YHKLINH

42 [IpousBoaHbIE AIIEMEHTAPHBIX (YHKLINN

43 [IpousBogHast CyMMBI, IPOU3BEIECHNUS,
94acTHOTO (DYHKIMN

" [IpousBogHast CyMMBI, IPOU3BEIEHNUS,
Y4acTHOTO (DyHKIMH

45 [IpousBogHast CyMMBbI, TPOU3BEICHHUS,
Y4aCTHOTO (yHKIIHA

16 [IpumeHeHne TpOu3BOAHON K UCCIIEI0BAHUIO
(GyHKINH HA MOHOTOHHOCTB U AKCTPEMYMBI

47 [IpumeHeHne MpOU3BOJHON K UCCIIETOBAHUIO
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI

a8 [IpumeHeHne NpoU3BOJHOM K HCCIIEI0BaHUIO
(GyHKIMH HA MOHOTOHHOCTB U DKCTPEMYMBI

49 [IpuMeHeHre Mpor3BOJHON K UCCIIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

50 Haxoxaenne HanOoIbIIero 1 HANMEHBIIETO

3HA4YCHUA (bYHKI_II/II/I Ha OTPE3KE




Haxoxnenue HaMOOJIBIIEr0 U HAUMEHBIIIETO

51 3Ha4YeHUs (QYHKLUU Ha OTPE3KE

- Haxoxxnenne Han0oJbIIero 1 HAMMEHbBIIETO
3HaueHus QYHKIMU Ha OTpE3Ke

53 Haxoxxnenne HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs1 (YHKLIUHU Ha OTpPE3Ke
Haxosxaenne HanOoIbIIero 1 HANMEHBIIETO

54 3Ha4YeHUs (PYHKLUU Ha OTpe3Ke

- Haxoxaenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (PYHKLUU HAa OTPE3KE
[IpumeHeHne NPOU3BOIHON IS HAXOXKAECHUS
HAWIY4ILIEro peleHus: B IPUKIaJHbIX

56 3a/1a4ax, AJIs ONpeAEIEHUsI CKOPOCTH
npoliecca, 3alaHHoro (GopMyInnoi uiu
rpadukom

- KonTponbhas pabora no teme "IIponsBogHast.
[Ipumenenue npous3BogHON"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX

60 WuTerpan, reoMeTpuueckuil 1 Gu3nIecKui
CMBICJI HHTETpajia

61 Hurerpai, reomeTpudeckuii 1 PuU3NIECKUA

CMBICJI HHTCI'paJjia




WuTterpan, reoMeTpuueckuil 1 (pu3ndecKui

62 CMBICJI HHTETpaJia
Brruncnenue uaTerpana no gopmyne

63 .
Herorona—Jleitbauna

64 Breruucnenue unTerpana no gopmyse
Herorona—JleiOauna

65 Brruncnenue uaTerpana no gopmyie
Hrrorona—JleiiOnumna
Brruncnenue uaTerpana no gopmyie

66 o
Herorona—JleitOanna

67 Cuctembl TUHEHHBIX YpaBHCHUI

68 Cuctembl TUHEHHBIX YpaBHECHUIH

69 Pemenue mpuKIaIHBIX 33729 C TTOMOIIBIO
CHUCTEMBI JINHENHBIX YPaBHEHUIN

20 Pemenue mpukIagHBIX 337a4 C TOMOIIBIO
CHUCTEMBI JINHENHBIX YPAaBHEHUI
CucTeMbl ¥ COBOKYITHOCTH IIEJIBIX,
paloHATBHBIX, UPPAITMOHATBHBIX,

1 MOKA3aTeIbHBIX, JOTapH(PMIIECKUX
ypaBHEHU U HEPABEHCTB
CHcTeMBI ¥ COBOKYITHOCTH TICJTBIX,
paloHaIbHBIX, HPPALMOHATBHBIX,

72

MOKa3aTeIbHbBIX, JOrapu(PpMUUECKUX
YpPaBHEHUU U HEPABEHCTB




73

CucreMsl )51 COBOKYITHOCTU OCJIbIX,
padrOHAJIbHbIX, UPPALUOHAIIbHBIX,

MOKa3aTeIbHBIX, JIOTAPH(PMUIECKIX
YPaBHEHUI 1 HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
panoHaIbHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeNbHBIX, JIOTapH(PMUIECKIX
YPaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GyHKIUH 17151
pelIeHUs] ypaBHEHUH U CHCTEM

76

77

Hcnonb3oBanue rpadukoB GyHKIUH 1715
peleHust ypaBHEHU U CUCTEM

[IpumeHeHue ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00JIacTeil HayKu
U peallbHOU KU3HU

78

Konrpomnbnas padora no teme "UnTerpan u
ero npumMeHeHusi. CUCTeMbl ypaBHEHUN"

79

HatypanbHble u 11en1ble ynciia B 3a7a4ax u3
pEaIbHOM KU3HU

80

HarypanbpHble U 1ienble yncia B 3aJja4ax u3
pEaIbHOM KU3HU

81

HatypanbHble u 11e51bIe Yrciia B 3a7a4ax u3
peaIbHOM KU3HU




82

HpI/I3HaKI/I JACIIMMOCTHU LECJIbIX YUCCII

83 [pu3Haky AETMMOCTH LENbIX YUCEI

84 [Ipu3Haky AETMMOCTH LENIbIX YUCE

g5 IToBTOopenue, 00001IEHNE, CUCTEMATU3ALIUS
3HaHUU. Y paBHEHUS

86 [ToBTOpeHmEe, 00001IEHNE, CHCTEMATH3 AU
3HaHUU. YpaBHEHUS

87 [ToBTOpenue, 0000IIeHNE, CUCTEMATHU3ALIHS
3HAHUU. YpaBHEHUS

83 IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS
3HAHUU. YpaBHEHUS

89 IToBTOpenue, o0001IeHNE, CUCTEMATH3ALIHS
3HaHUU. Y paBHEHUS

90 [ToBTOpeHme, 06001IEHNE, CUCTEMATHU3AIIHS
3HaHUU. YpaBHEHUS

o1 [ToBTOpEHme, 06001IEHNE, CUCTEMATHU3AIIHS
3HaHuil. HepaBencrsa

9 [ToBTOpenue, 0000IIeHNE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTsa

93 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLUs
3HaHuil. HepaBeHnctBa

94 IToBTOpenue, 00001IeHNE, CUCTEMATU3ALHS

3HaHuil. HepaBeHcTBa




[ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIIS

95 3HaHui. CUCTEMBI YpaBHECHUH 1
[ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aIIUS

96 3HaHUi. CUCTeMBI YpaBHEHUH 1
[ToBTOpenue, 06001IeHNE, CCTeMaTH3alIns

97 3HaHui. OyHKUIKH 1
[ToBTOpenue, 0600MIEHNEe, CUCTEMATHU3AIIHS

98 3HaHuil. OyHKIKH 1

99 HToroBast KOHTpOJIBHAs paboTa 1

100 Wtorosas koHTposibHas paboTa 1
O6061eHne, cucTeMaTu3alys 3HaHU 3a Kype

101 anredpbl U HaYaJl MATEeMaTUYECKOTO aHaN3a 1
10-11 xmaccoB
O600611eHne, cucTeMaTru3alys 3HaHU 3a Kype

102 anreOpbl U HAYall MATEMaTUYECKOTO aHaN3a 1
10-11 kmaccoB

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOHECCA OBA3ATEJIbBHBIE YYEBHBIE
MATEPHUAJIbI 1JISA YYEHUKA

. II.LA. Anumos, FO.M. Komnsarun, FO.B. u 1p «Anredpa u Havana aHanuszay -
yueOnuk s 10-11 kmaccoB 061eoOpa3oBaTenbHBIX yYUpexkaeHui.- Mockaa,

ITpocsenienue, 2020r

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

1. [I.A. Amumos, FO.M. Konsrun, FO.B. u np «Anrebpa u Hadana
aHanu3ay - yueOHuk jyuis 10-11 kmaccoB 00111e00pa3oBaTEIbHBIX YUPEKICHUM. -
Mockasa, I[Ipocsenienue .

2. JunakTuyeckre MaTepuabl 1o anredpe u Havanam aHanm3a Juist 11 ki,

b.M Hesnes u . — M.: [Ipocsenienue

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

CHnHCOK UCIIONb3YEMBIX CAaUTOB.

1.www.fipi.ru

2.www.mathege.ru

3.www.reshuege.ru

4.www.ege.edu.ru



5.www.alleng.ru
6.www.alexlarin.net

7.www.egemetr.ru
8.www.interneturok.ru

9.www.egetrener.ru
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