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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «Airedpa U Hadajla MaTeMaTHYECKOTrO
aHanuza» 06a3zoBoro ypoBHs aisa oOydaromuxcs 10 —11 knaccoB pa3paborana Ha
ocHoBe DenepalibHOT0 TOCYIaPCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmiero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIUIMA POCCHUHCKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
0o0pa3oBaHMsl, 1IETOCTHOCTh OOIIEKYIBTYPHOI'O, TMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00yYaIOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayanma mMaTeMaTHUYE€CKOTO aHaIW3a» SBISIETCS OJAHUM U3
HauOoJee 3HAUYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIEeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Uil W3Y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOPOHBI, POPMUPYET JTOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllMXCsl Ha YpPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HHGOpMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B pamxax
JAHHOTO Kypca ydallliecsl OBJIaJ€BalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIupyeT CBOU JOCTHKEHUSI B MATEMATUYECKOU opMme.

Kypc anreOpsl 1 Hayan MaTeMaTH4eCKOro aHalau3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJOTHHM, TOHUMaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMHUKH H OOIIECTBEHHOW JKW3HH, IO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM UM JIOTHUYECKHM CTPOTMMHM MAaTEMaTUYECKHUMH KOHCTPYKIHUSAMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPAKAEHUS, UCTIOJIb30BATh 0000IICHNE U KOHKPETU3AlUI0, aOCTparupoBaHue u
aHaJIOruio, POpMUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M Haval MaTEMaTHYECKOTO aHaiu3a B CTaplield IIKOJIEe YydJaluecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MNPUKIAJAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTYyallMd W HHTEpHpeTaluu
NOJYYEHHBIX  PEIICHHM, 3HAKOMSTCS C  TOpUMEepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTE B TMpUpoJe, HAyYKEe U B UCKYCCTBE, C BBLIAIOIIMMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPbIM
peanu3yercs Kak uyepe3 y4eOHbIM Marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Uepe3 crhenuduky ydeOHOU NeaTeNbHOCTH,



TpeOyroien CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IIPOIOJIKUTETBHON
KOHUEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHbIA PE3YNIbTaT.

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

CrpykTypa Kypca «Anredpa v Hadajga MaTEMaTUIECKOIO aHAIA3a» BKIOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «Uucna W BBIYUCICHUA,
«Dynkuu  u - rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauwana
MaTEMaTUYECKOrO0  aHanu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATENIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha IMPOTSHKEHHH 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: alre0pa, TPUTOHOMETPHUSI, MAaTEMAaTUUECKUI aHAIM3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJ€BalOT BCE Oojee
MIMPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIEN0BaTeNbHO (HOpMUpPYETCS U
COBEPIUEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYH) MOJEIb pPEaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, NOJy4YEHHbIE B Kypce «Anredpa W Haudana
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHHUs] CaMOCTOATENbHO C(HOpMYyIHPOBaAHHOM
MaTEeMaTUYECKOH 3aJa4M, a 3aTEM UHTEPIIPETUPOBATH ITOJYYEHHBIN pe3yibTaT.

CopepxarenbHO-MeTOANYECKasl JMHUA «UucCiia U BBIYMCICHUS» 3aBEpLIAcT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHMS IE€MCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW MIKojie. B crapmiedt mikone ocoboe BHUMaHUE YAENSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUKUCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIMIMX B CeOs
UCTIOIB30BAaHUE DPANUYHBIX (OPM 3amUCH JACWCTBUTEIBHOIO 4YHCIA, YMEHHUE
palMOHAIBHO BBIMOJIHATh JEHCTBUA C HUMH, JeNaTb HNPHUKUIKY, 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 METOJAMHU PELICHUS LENbIX, PALMOHAJIBHBIX, HUPPALMOHAIBHBIX,
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 HauOOJbIIMX W HAUMEHbIIMX 3HaYeHUud (QyHkuu. [laHHas
collepKaTelibHasl JIMHHMS BKJIIOYaeT B ceOs Takke (QOopMUpOBaHUE YMEHUUN
BBITIONIHATh Pacy€rsl Mo (QopMmynaMm, MpeoOpa3oBaHUsl UENbIX, PAMOHATIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHUN, a TAK)KE BBIPAKECHUH,



coJlepKallluX CTeneHu W Jorapudmel. brarogaps n3ydeHuro anreOpanyeckoro
MaTepualia  MPOUCXOIUT  JajbHEWIIee  pa3BUTHE  ANTOPUTMUYECKOTO U
a0CTPaKTHOIO MBINUICHUS ydaluxcs, (QOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHui, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. AJredOpa
npemiaraet d(pGheKTUBHbIE HMHCTPYMEHTBI JUJII  PEUICHUS TMPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxxarenbHO-MeTOANYECKass JUHUA «DyHKIMA # TpaduKu» TECHO
neperieTaeTcs ¢ IpyruMu JUHUSIMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATENBHOCTh U3YUYCHUS Marepuasna. N3yuenne CTENEHHOM,
MOKA3aTeNbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI ISl pEIeHMs 3aJad U3 JAPYTruX y4eOHbIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBSI3AHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C PEIICHUEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TomM Oombioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHUS BBIpaKaTh (GOpMYyIaMu 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEA0BaTh MOJYYEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojiepKaTebHON JTMHUU HalleJICH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYMHAMHU B
paznuyHOl ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBILUIEHUS, CIOCOOHOCTH K
0000I1IEHNIO ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUIA.

ConepxarenbHasg nuHUs «Hadanma mMareMarHdeckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYECKHX, TaK W MPUKIAAHBIX 3ajad,
JOCTYIHBIX 00YyYaroUMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTb MCCIIEI0BATh U
CTPOUTh Tpa@uKku (QYHKIUH, ONpenensTh UX HauOONbIIME W HaUMEHBIINE
3HAUEHHUS, BBIYUCISATH IUIOMIAAU (PUTYyp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
YCKOpeHHsI TpoueccoB. JlaHHas coaep)karenbHas JIMHUA OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHMSI MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHUTYalluH,
HAXOXKJICHUS] HAWJIYYILIErO PEHICHUS B MPUKIAIHBIX, B TOM YHCIE COLUHUAIBHO-
SKOHOMUYECKHUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHajin3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaATBHO-IOTUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUW pACIO3HABATH MPOSBICHUS 3aKOHOB
MaTEeMaTUKM B Hayke, TEeXHUKe U uckyccrtBe. OOydaroniuecss y3HAIOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHbIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HAyKU, U UX aBTOpax.

ConepxaTenbHO-MeTOANYECKas! JIMHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
MOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOMKECTB. | €OpPETUKO-MHOKECTBEHHBIE
MpEACTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTUKH WU Mpeararor



Han0OoJee YHUBEPCAIBbHBIN SA3bIK, OOBEAUHSIIONIMN BCE pa3Jeibl MAaTEMATHKU U €€
NPWIOXKEHUH, OHU CBS3bIBAIOT pa3Hble MATEMATHYECKUE JMCLMIUIMHBI B €IUHOE
nenoe. [loaroMy BakHO JaThb BO3MOKHOCThH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI SA3BIK COBPEMEHHOM MAaTeMAaTHUKM W HCIIOJIB30BaTh €ro Jyisl
BBIPAJKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajsa MaTeMaTUYECKOrO aHaU3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMaTUYECKOTO MOJACIHMPOBAHMUS, KOTOPbIE MPHU3BAHBI
chopMuUpPOBaTh HABBIKU MTOCTPOCHUS MOJIENIEN PeabHBIX CUTYallUi, UCCIIEOBAHMS
ATUX MOJENEH C MOMOIIbK amnmnapara aiareOpbl U MaTeMaTHYECKOro aHalu3a U
UHTEPIPETALMU MOJYUYECHHBIX Pe3yJbTaToB. Takue 3aJaHus BIUIETEHbI B KaXKIbIi
U3 pa3geNoB IPOrpaMMBbl, IOCKOJIBKY BECh MaTe€prall Kypca MIUPOKO UCIIOIb3YETCS
JUISL pelieHusl TpUKIaAHbIX 3a1ad. [Ipy pemennn peanbHbIX MPaKTUYECKUX 3a/1a4
ydaluecs pa3BHBAIOT HAOMIOAATENBHOCTh, YMEHHE HAXOAMTHh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000UIaTh M KOHKPETU3UPOBATH
npobsiemy. JlesTenbHOCTh MO (DOPMUPOBAHUIO HABBHIKOB PEHICHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIecce M3YYEHHUs BCEX TeM Kypca «Anredpa M Havaia
MAaTEMATUYECKOI0 AHAIIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM ruiaHe Ha u3ydYeHUE Kypca ajireOpbl MU Hayadl MaTEeMaTH4YECKOro
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 vaca B Hejento B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

Yucia 1 BHIYMCICHUA

PaunonanbHbie yncia. OOBIKHOBEHHbIE U JECATUYHBIE TPOOU, MPOLIEHTHI,
OecKkOHEUHble  mepuoAudeckue aApodu. ApudmeTuyeckue  onepanud C
paloHaIbHBIMU YHCIIaMU, IPE0Opa30BaHusl YUCIOBIX BbhIpakeHul. [Ipumenenune
Opo0eil M MPOUEHTOB JUIsl PELICHHs] MPUKIAJAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciien
3HaHUU U PEANbHOM KU3HH.

JlelictBuTenbHble uKcia. PanvoHalmbHbIE ©W  UpPpaUMOHAJIBHBIE YHCIA.
Apudmernueckue onepanuud C JAEUCTBUTENbHBIMU uyHciaamMu. [lpubmmxéHnbie
BBIYMCIIEHUS, ITPABWJIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenr ¢ 1ensiM  mokazareneM. CranpmaptHas ¢dopma  3alucH
neiicTBuTenbHOro  yucia. HMcmons3oBanue —monxonsmied  ¢GopMbl  3aMucU
JEUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a1a4 W INPEICTABICHUS
JAHHBIX.

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

CHHYC, KOCHHYC W TaHI€HC YHMCIIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxknecTBa U TOXKIECTBEHHbIE MPEe0Opa30BaHUs.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, pEIMICEHHME HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-paliliOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvioHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienre TpUuroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3a7ad
M 33]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U PEAIbHON KU3HU.

DOYyHKIUHN U TPAPUKHU

OyHkums, crnocodbl 3amanus ¢QyHkuuu. ['paduk  GyHkumu. BzaumHo
oOpaTtHbie (DYHKITHH.

Ob6nacTte ompeneneHds U MHOXECTBO 3HadeHH (yHkumu. Hymmn dyHkumu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast GyHKIMS ¢ HATYypajIbHBIM U IIEJIbIM MoKa3ateieM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauK KOpPHS 1-OW CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIMN YUCIIOBOTO apryMEHTa.

HauaJsia maTeMaTH4eCKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs I0CJIE€I0BATEIbHOCTEH.
MOHOTOHHBIE TOCJIEN0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reoMmerpuueckas nporpeccus. CymMma 6eCKOHEUHO YObIBaIOIEeld reoMeTpUYeCKOi
nporpeccun. GopMysia CIOXKHBIX MPOLEHTOB. Mcmonb30BaHWE HPOTPECCUU A
pELICHHS PEabHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOX€eCTBO, omepanuu Haj MHOXXecTBaMu. Juarpammbl Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONUCAaHHUS PEATbHBIX
MIPOLIECCOB U SIBJIICHUM, MPU PEUICHUH 3a]1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEeACTBHUE, J0KA3aTEIbCTBO.

11 KIIACC

Yucaa u BBIYMCICHUS

HarypanesHble u nensie yncna. IIpu3Hakyu 1eITMMOCTH LIETIbIX YUCEIL.

CrteneHb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JleciTUUHbIE U HATYpalbHbIE JOrapu(MBbl.

YpaBHeHUs] 1 HEPABEHCTBA

IIpeobpa3oBaHue BbIpaXKEHHUM, COIEPIKALINX JOrapu(MBbI.

[IpeoOpa3oBaHre BBIpaXXEHUH, COAEpXKAIIMX CTENEHH 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 (QyHKUuW. Haubomnbluiee W HauMeHbllee
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QPyHKIINN, UX CBOMCTBA U TPaPUKH.

[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
3aBHUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUU 3aJad U3 JPYrux y4eOHBIX
MPEIMETOB U PEATHHON KU3HHU.

Havana mareMaTH4ecKOro aHajm3a

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

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

[IpousBoaHble  37M€MEHTapHBIX  QyHKUUKA.  DopMysibl  HaXOXKIACHUS
IPOU3BOIHON CyMMBI, TPOU3BEAEHUS U YACTHOT'O (DYHKITHIA.

[IpumeneHnre MPOU3BOAHON K MCCIENOBAaHUIO ()YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus: QyHKIUH Ha
OTpE3KE.

[IpuMmeHeHue NPOU3BOAHOM Ui HAXOXKACHUS HAWIY4dlIEero pEUIeHUs B
OPUKIAJHBIX 3a/Jadax, Ui ONpENeJeHUs CKOPOCTHM IHPOLEecca, 3aJaHHOIrOo
(dopMynoi nian rpauKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuyeckuid u (Qusmdeckuid cmbicia. Bwruucienue
uHTerpaia no gopmyne Hetorona—JleliOuuna.



IINIAHUPYEMBIE PE3YJIBbTATBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOKHO 00€CIIeunBaThH
JTOCTH>KEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX JUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUSA MPOTpaMMbl Y4EOHOrO MpeaMera
«MaremMaTuKa» XapaKTepU3yITCS:

['paxxnaHckoe BOCIUTaHHUE:

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

[TarpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpakAaHCKOU 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; OCO3HAHMWEM JIMYHOI0 BKJIa/1a B IOCTPOEHHUE YCTOMYMBOrO OyAyIIEro.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILICHHUEM K MHPY, BKIIOYas 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peleHuH, paccyXIcHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:!

c(hOpMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *u3HU, OTBETCTBEHHOI'0 OTHOILICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHME, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, perymnsipHas busnueckas AKTUBHOCTB); bu3uIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHUSIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITeTbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
pasnmuyHeiM  chepaM  TPOPECCHOHAIBHONW  JCATEIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPWIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymel mnpodeccud W pealn30BBIBAaTh COOCTBCHHBIC JKM3HCHHBIC ILIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHUI0 Ha TIPOTSHKEHUH BCEH JKU3HH; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIICHUN MTPAKTHYCCKUX 3a/1a4 MaTEMaTHICCKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTBIO HIKOJOTMYECKOH KYJIbTYphI, IOHUMAHUEM BIIUSHUS
COIMAJIbHO-DKOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBLHOMN
Cpelbl, OCO3HaHHMEM TIJ00aJbHOTO XapakTepa OSKOJOTHMYECKHX  IpolJieMm;
OpHEHTallMeld Ha NPHMEHCHHE MaTeMaTHUYEeCKHX 3HAHHWHM JIS peIlcHUs 3a1ad B
00JaCTH  OKpY)KAroIIeH Ccpeabl, IUTAHHUPOBAHUS IIOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUISI OKPYKAIOIIEH CPEeIbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIECI'O COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH H  OOIICCTBCHHOH TNPAKTUKH, IOHHMMaHHEM
MaTEMaTUICCKON HAyKH KaK cQepbl YEeIOBEUCCKOW JIEATEIbHOCTH, 3TaroB ¢&
pPa3BUTUS M 3HAYUMOCTH JUUIS PA3BUTHS I[MBUIM3ALMN, OBJAIACHHUEM S3BIKOM
MaTEeMAaTUKH M MaTeMaTH4YeCKOW KyJIbTYpPOW KaK CpPEJICTBOM TIO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
UHIMBH/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl YYeOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yOTCA OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTNEUAMU.

1)  VYuusepcanvuvie  nosmaeamenwvmvle  Oeticmeus,  obecneuusarOm
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00yHanwuxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJCaAlowe20  Mupa,  NpUMeHeHue  J102UYECKUX,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ unHgopmayuei).

ba3oBble JIornyecKue 1enUCTBUA:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MAaTEMaTHYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHWUN MEXAYy TMOHATUAMH, (HOPMYITHUPOBATH
ONIpENCIICHUsS]  TOHSATUH; YCTAHABIMBATh CYIIECTBCHHBI TMPHU3HAK
KJaccu(uKanuy, OCHOBaHUA s OOOOIICHHS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAIH3A;



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

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

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIFOUEHU 110 aHAJIOT U H;
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], (UKCUPYIOIIHE NPOTUBOpEUUE, MpodIemy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO TO3HIINIO, MHEHHE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SBJICHUSA, TPOIECCA, BBIABICHUIO 3aBHUCUMOCTEH MEXIY
00BbEeKTaMH, SABICHUSIMH, TPOIIECCAMU;

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

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIECcCca, 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;

BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
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 CaMOCTOSITEIIEHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, obecneuugarom

Cd)OpMMpO@ClHHOCWlb COYUAIbHBIX HABBLIKO6 06)/1{61}01141/060}1.

OoOwienue:

BOCIIPHHUMATh ¥ (POPMYIHpPOBATH CYXKIECHHUS B COOTBETCTBHU C
YCIOBUSIMHU M IIETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHHUS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJTy peleHus 3a/1a9i, KOMMEHTUPOBAThH MMOTYyUYEHHBIN pe3ysIbTarT;

B X0JIe OOCYXKICHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
npo0JIeMBbI, pelraeMoi 3a/1a4yr, BICKa3bIBATh HJICH, HAICJICHHBIC HA TIOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YY9aCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMUUE W CXOJCTBO TO3WIINN; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEICTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCJICIOBAaHUS,  TPOEKTa;  CaMOCTOSTENIbHO  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
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3AIlMI0 COBMECTHOMN
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); BBIIOJHATH CBOI 4YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YiI€HAMH KOMAaHJbI;
OLICHMBAaTh Ka4ye€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom

qbopMupoeaHue CMbBICII06bIX YCNMAHOBOK U HCUZHEHHBLIX HABBLIKOB IUHHOCMU.

Camoopranuzanus:

COCTAaBJIATH IUJIaH, aJITOPUTM PCIICHUA 3a/la4u, BBI6I/IpaTB CII0co0 pemcHuA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU IO3HABaTENbHOM pediaeKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yipTara pelieHus MaTEMaTUYECKOW 3a1a4H;



e TMPEIBUACTb TPYAHOCTH, KOTOPBIE MOI'YT 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 HENOCTWKECHHUS PE3YJIbTAaTOB AECATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Hayanma MaTeMaTHUYECKOrO aHaIHM3ay
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHUsl TOHKHO oOecreYrBaTh JOCTHKEHUE
CIEIYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX 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 npulmmkEHHBIE BHIYMCIICHUS, UCTIONB3Ys MPAaBHIa OKPYTJICHUS,
JenaTh NPUKHUIIKY U OLIEHKY PE3YJIbTaTa BHIYUCICHUM.

OnepupoBaTh TMOHATUSAMHU: CTENEHb C LEIbIM IOKa3aTENeM; CTaHIapTHas
¢opma 3amucu  JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEINEHH;
UCIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCH JEUCTBUTEIBHBIX YACEN JUISl PEIICHMS
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; ILENOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPAaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BemonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HMPPALMOHAIBHBIX
BBIDQXKEHU W  pelmaTbh OCHOBHBIE THIIBI  LEIbIX, PAalUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATh YypaBHEHHs M HEPABEHCTBA I PEUICHUSI MATEMATUYECKUX 3a]1a4
W 3a]71a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U PEATbHON KU3HHU.



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

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHAMH: (QYHKIIHS, CIIOCOOBI 3aaHus (pyHKIKH, 001acTh
OTNpEeNeHUs] U MHOXKECTBO 3HAuY€HUW (PYHKIUHU, TpaduK (PYHKUHUHU, B3AUMHO
oOpaTtHbie (DYHKITUH.

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

Ncnonb3oBath rpaduku GyHKIMMA 715 pellieHUs] ypaBHEHUH.

Crpouthk U 4uTaTh rpaQuKu 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; BBIpaXXaTh (popMyraamMu 3aBUCUMOCTU MEXY BETUUMHAMH.

Havajia MaTeMaTH4eCKOro aHAJIN3a

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

OnepupoBaTh MOHATUAMH: OECKOHEYHO YOBIBAIOIIas TI'€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH reOMETPHUUECKOI MPOTrPECCHH.

3anaBaTh MOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

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

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUSIMH: MHOYKECTBO, OIEpAllMU HaJ MHOKECTBaMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar 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 MOHATHAMM: HATypajgbHOE, LEIO0E€ YHCIO; HCIOJIb30BaTh
OPU3HAKK JIETMMOCTH LIEJIBIX YHCEJI, Pa3I0KEHUE YUCIIA HAa MPOCThIE MHOKUTEIN
IUI peLIeHus 3a1auy.

OnepupoBath MOHATUEM: CTEIIEHD C PAL[MOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapudM 4YMcia, AECATHUUYHBIE UM HATypajbHbIE
Jaorapu(pMsl.



YpaBHeHUs] H HEPABEHCTBA

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

Bomonusate mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIIUX JIOTapu(MBbI;
ONepUpPOBaTh MOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEHHBIX YpPaBHEHUH U €€ pELICHUE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN JJIS1 PEIIECHUS MPAKTUUYECKHUX 3a7ad.

Haxomurts permieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarb peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDAXEHUS, YPABHEHHMs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBHIO 3a/1a4H,
UCCJIeIOBATh MOCTPOEHHBIE MOJIEH C UCIIOIh30BAHUEM aIllapaTa aireophl.

DOyHKUUM U rpaduku

OnepupoBaTth  MOHATUSAMHU:  NepUoAMYEcKas  (QYHKLIHS, MPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKH OKCTpemMyMma (QyHKIUM, HauOoibllee U
HalMEHblllee 3HAuYeHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOIb30BaTh HX IS
uccienoBanus (pyHKINM, 3aJaHHOU TPaPUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3aTEIbHOH, JIorapupmMuueckon u
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCITOJIB30BATh JJIsl PELLICHNs 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 (DYHKIIMH;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUBUYECKUI CMBICT TPOU3BOIHOMN ISl PEIICHUS
3aaad.

Haxonute npon3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, HACTHOTO (DYHKIUH.

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

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
NPUKJIIAJHBIX, B TOM YHCJIE COUNATbHO-3KOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TEpBOOOpa3Hasi W  MHTErpall; TMOHUMATH
TreOMETPUIECKUN U (PU3UYECKUIN CMBICI HHTErpaa.



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

Pemate mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKOTO U
dbusznyeckoro xapakrepa, CpeICTBaMU 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 pecypesI

MHoOXecTBa palliOHAIBHBIX U

JICVCTBUTEIIbHBIX YUCEN. PallMOHAIbHBIE 14 1

YpaBHEHUS U HEPABEHCTBA

Oynknuu 1 rpadguku. CTeneHsb ¢ MesIbIM 6

MoKa3aresiem

ApupmeTnueckuii KOpeHb N—Oi CTETIeHHU. 13 1

WppannoHanbHble ypaBHEHUS U HEPABEHCTBA

Dopmyibl

TpuroHomerpun. Tpuronomerpnyeckue 22 1

ypaBHEHUS

[locnenoBaTeabHOCTH U MPOTPECCUN 5

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 3 |

3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 4 0




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MpPOrpamMmMbl Bceero Koutpoabuere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypebi
CreneHsb ¢ palluOHAIBHBIM [TOKA3aTEJIEM.
1 [TokazatenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHSL.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBeHCTBA
Tpuronomerpuyeckue GyHKIIHHA U UX
3 rpa¢uku. TpuroHomeTpuyecKue 9 1
HEPAaBEHCTBA
4 [IpousBoanas. [Ilpumenenue nporu3BOIHON 24 1
5 WHTerpan n ero npuMeHeHHUs 9
6 CucreMsl ypaBHEHUN 12 1
7 HarypanbHble U 11enbie yucia 6
g [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIIHS 18 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHoecTBO, oniepaluy HaJl MHO>KECTBAMHU.
Huarpammel Oiinepa—BenHa

PanmonansHeie unciaa. OOBIKHOBEHHBIE U
JeCATUYHBIC IPOOU, TIPOIICHTHI,
OECKOHEUYHBIE IEPUOTNUECKUE IPOOH

ApudpmeTrueckue onepanu ¢
palMoOHaIbHBIMU YHUCIAMH,
peoOpa30BaHUs YUCIIOBBIX BbIPAXKEHUN
[Ipumenenue apobeit 1 MpOLEHTOB JJIst
peleHus MPUKIIAJHbIX 3a/1a4 U3 pa3InYHbIX
oTpaciieil 3HAaHUM U peabHOU KU3HU

[Ipumenenue npoGeil U NPOLEHTOB IS
peleHus NPUKJIAIHBIX 3a7ad U3 pa3IMuHbIX
oTpaciiell 3HAaHUM U peabHOU KU3HU

JlelicTBUTENIbHBIC YKclia. PallioHaIbHEIE U
HWppalUOHAJIbHBIC YHCIIa

ApubdmMeTrnueckue orneparuu ¢
I[CflCTBHTCHI)HI)IMH quciiaMu

[TpubnmxEHHbBIE BEIYUCICHUS, TPaBUIa
OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJbTaTa BEIYUCICHUAN




ToxaecTBa U TOXKJISCTBEHHBIC

9
npeoOpazoBaHus
10 VYpaBHEeHHE, KOPEHb YPaBHEHUS
11 HepaseHcTBO, penieHre HepaBeHCTBA
12 Meton uHTEpBaIOB
13 Pemenue niensix u ApoOHO-pAITMOHATBHBIX
YpPaBHEHUH U HEPABEHCTB
Konrtpomnbnas padota no teme "MHoxkecTBa
14 palOHANBHBIX U I€CTBUTEIBHBIX YHUCEIL.
PanmonanpHble ypaBHEHHS U HEPABEHCTB"
15 OyHKIUSA, CTIOCOOBI 3aaHus (PYHKIIUH.
B3aumuo obpatnbie QyHKIMU
I'paduk pyakmumn. O6aacTs onpeneneHus u
16 MHOXECTBO 3HaueHui pyHakumnn. Hymm
¢dbynkumn. [IpomMexyTKH 3HAKOIIOCTOSTHCTBA
17 Yéruple 1 HeUETHBIC (PYHKIUU
CreneHs C EeTbIM [TOKa3aTeIeM.
18 CrannmaptHas Gopma 3anucu
JIEUCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue moaxozsmeit Gopmbl
19 3alUCHU ACUCTBUTENbHBIX YUCEIT JJISI
pelIeHns MpakTUIeCKUX 3a1a4 U
MIpeICTaBICHUS TaHHBIX
CrenenHast QyHKIMS C HATypaIbHBIM U
20 LeJIBIM NToKa3aresneM. E€ colicTBa u
rpadux
21 ApubmMeTnueckuii KOpeHb HATYPaTbHOU

CTCIICHHU




ApudmeTnueckuil KOpeHb HATypalIbHON

22
CTEIEHU

3 CaoiicTBa apu(pMEeTHIECKOTO KOPHS
HaTypaJIbHON CTEIIEHU

24 CBoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJbHOM CTETIEHU

25 CaoiicTBa apu(pMEeTHIECKOTO KOPHS
HaTypaJIbHON CTEIIEHU

26 JeiicTBust ¢ apudMeTHUECKUMH KOPHIMHU
N—OW CTENEHU

7 JleiicTBust ¢ apupMETHUECKUMU KOPHIMH
Nn—Oi CTENEHU

73 JeiicTBust ¢ apudMeTHUECKUMH KOPHIMHU
N—OM CTENEeHU

29 JeiicTBust ¢ apupMeTHUECKUMH KOPHIMHU
N—Oi CTENEHU

30 JeiicTBust ¢ apupMeTHUESCKUMU KOPHIMHU
N—OW CTENEeHU

31 Pemenue nppaunoHaIbHBIX YPABHEHHUN U
HEPaBEHCTB

1 Peuienne uppanimoHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

1 Pemenue nppaioHaIbHBIX YPABHEHHUN U
HEpaBEHCTB

34 Pewienne uppanuOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

35 Pemenue nppannoHagIbHBIX YPABHEHUN 1

HEPABEHCTB




36 CaoiicTBa U rpaduk KOpHS n-0if CTENEHU 1

37 CaoiicTBa 1 rpauK KOpHS N-0¥ CTENEeHU 1
Konrponsnas pabota o teme

13 "ApudmMeTnueckuit KOpeHb N—Oi CTETEeHU. |
HppaunoHanbHble ypaBHEHUS U
HepaBeHCTBA"

19 CuHyc, KOCUHYC M TAaHT€HC YUCJIOBOTO 1
aprymeHra

40 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOTO |
aprymMeHra

A1 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC 1
YHCIJIOBOIO apryMeHTa

4 ApKcHHYC, apKKOCHHYC M apKTaHI'€HC |
YHCIIOBOTO apryMEHTa
TpuronomeTrpuyeckas OKpy>kKHOCTb,

43 onpeJieNICHUE TPUTOHOMETPUUYECKHUX 1
(YHKINH YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 ONpeAeICHUE TPUTOHOMETPUUECKUX 1
(G YHKIWI 9UCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

49 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BbIpaXECHUI

50 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1

BBIPAKECHUN




IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

51 . 1
BBIPAKCHUN
5 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPaKCHUIN
53 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAYKEHHI
54 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1
55 PemeHne TpUroHOMETPUYECKUX YPABHEHUN 1
56 PemreHre TpUroHOMETPUYECKUX YPABHEHUN 1
57 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1
58 Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN 1
59 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1
Kontpoinbnas padota o teme "dopmyiibt
60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHus"
IocnenoBareabHOCTH, CIIOCOOBI 3aaHUS
61 OCJIEN0BATEIbHOCTEN. MOHOTOHHEIE 1
MIOCJIEJOBATEILHOCTH
ApugpmeTrueckas ¥ reoMeTpudecKas
2 nporpeccuu. Mcnonp3oBanue nporpeccuu |
JUIsl pELIEHUs] PEAJIbHBIX 3a]a4
IIPUKJIAHOTO XapaKTepa
beckoneuHo yObIBatomiasi reomeTpudecKas
63 nporpeccus. Cymma 0€CKOHEYHO 1
yOBIBAIOIIEH F€OMETPUUECKON MPOTrPECCUH
64 dopmyJia CI0KHBIX MPOLIEHTOB 1
65 dopMyra CII0KHBIX TTPOLIEHTOB 1




O00011enne, cucTeMaTH3alysa 3SHAHUH 3a

66 Kypc aire0pbl ¥ Hayal MaTeMaTHIeCKOTO 1
aHanuza 10 kmacca

67 HToroBast KOHTpOJIbHAs paboTa 1
O0001enne, cucTeMaTu3amysd 3HAaHUH 3a

68 Kypc aireOphl 1 Hayal MaTeMaTHIeCKOTO 1

amann3a 10 kmmacca

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

CrenieHs ¢ panuoOHaJIbHBIM ITOKA3aTCIIEM

CBoiicTBa CTEIEHU

[TpeoOpazoBaHue BEIPAXKESHUH, CONEPIKAIIX
palMOHaIbHBIE CTETIEHU

[IpeoOpa3zoBaHue BhIpaKEHUH, COIEPIKAIIIX
panuoHaJIbHBIC CTCIICHU

[IpeoOpa3oBaHue BBIpAKEHUH, COACPIKALIUX
palyoHaIbHbIE CTETIEHU

IloxasaTennHbIE YpaBHCHHA U HEPpAaBCHCTBA

IlokasaTennHbBIC YpaBHCHHA U HCPAaBCHCTBA

IlokasaTennHbIE YpaBHCHHA U HEPABCHCTBA

IlokazaTenbHbIE YpaBHCHHA U HEPABCHCTBA

— O |0 | 3 O

[ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA

—_ | | [ |

[MokazarenpHast PyHKIHSA, €€ CBOWCTBA U
rpauk

12

Kontponbras padota o teme "CTerneHs ¢
palMOHaIbHBIM IIOKA3aTEJIEM.
[TokazatenpHas pynkuus. [lokazarensHbie
ypaBHEHUs U HEpaBeHCTBA"

13

Jlorapudm umncna

14

JlecsiTUuHbIE U HATYpaJbHBIE JTOTAPUPMBI




IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX

15
Jorapudmpl

16 [IpeoOpa3oBaHue BbIpaXeHHM, COEpIKALINX
JorapupmMsl

17 IIpeoOpa3oBaHue BBIpAKEHUN, COACPIKALIUX
Jorapudmbl

18 [IpeoOpa3oBanue BbIpaXXeHUM, COEpIKALINX
JorapupmMbl

19 Jlorapugmuueckue ypaBHeHUs U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHHS U
HEpaBEHCTBA

21 Jlorapugmuueckue ypaBHeHUs U
HEpaBEHCTBA

2 Jlorapudmuueckre ypaBHEHHS U
HEpaBEHCTBA

3 Jlorapudmuueckas QyHKIus, e€ cCBOWCTBA U
rpadpuk

24 Jlorapudmuueckas QpyHKus, €€ cBONCTBA U
rpaduk

25 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpauKu

2% Tpuronomerpuyeckue GyHKIUH, 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 TPUTOHOMETPUUECKHUX
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'eomeTpuueckuii 1 HU3NYECKHIA CMBICIT
MIPOU3BOAHOMN

41 [Ipou3BogHBIEC STIEMEHTAPHBIX (HYHKITHI

42 [Ipou3BoHBIE 3TIEMEHTAPHBIX (QYHKIUI




HpOI/ISBOI[HaSI CYMMEBI, ITPOU3BCACHUA,

43 .
YaCTHOTO (yHKIIHI

44 [IpousBogHast CyMMBI, TPOU3BENECHNUS,
4acTHOTO (DYHKIMHA

45 [IponsBogHas CyMMBI, IPOU3BENEHNUS,
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 HaubosbIIero 1 HAUMEHBILIETO
3HaueHus (QyHKIMHU Ha OTpE3Ke

51 Haxosxaenne HanOobIIEero 1 HANMEHBIIETO
3Ha4YeHUs (PYHKLUU HA OTPE3Ke

5) Haxoxnenue Haubob111ero 1 HAUMEHBILIETO
3Ha4YeHMS QYHKIIMU HA OTPE3KE

53 Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (PYHKLUU Ha OTPE3Ke

54 Haxoxnenue Hau6ob111€r0 1 HAUMEHBILIETO

3HaueHus (yHKIMHU Ha OTpE3Ke




Haxoxnenue HauOOJIBIIEr0 U HAUMEHBILIETO

> 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. Tabmauia 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

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

78

Kontponbnas padota o teme "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

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

82 [Ipu3HaKu AETMMOCTH LEJIBIX YHCENT

83 [Tpu3HaKK AETUMOCTH LEIBIX YUCEI

84 [Ipr3HaKu AETMMOCTH LEJIBIX YHCEN

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

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

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

28 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
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, 0000IIEHNE, CUCTEMATH3ATIHS

94 - 1
3HaHui. HepaBeHcTBa
IToBTOpenue, 0000IIIEHNE, CHCTEMATH3AIINSL

95 1
3HaHMH. CrucTeMbl ypaBHEHUN

9% [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS 1
3HaHUl. CrucTeMbl ypaBHEHUI
IToBTOpenue, 0600IIIEHNE, CHCTEMATH3AIINS

97 1
3HaHui. OyHKIMH

BTOPEHU LIeHHEe, CUCTEMATU3alUs

08 IloBTOpEHME, 0000IICHHE, CHCTEMATH3A )
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

oOlIeHue, CucTeMaTH3aIs 3HaHUi 3a

0606 ,

102 Kypc anreOpsl 1 Hayal MaTeMaTHIeCKOTO 1
ananm3a 10-11 kmaccos

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







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

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 98160421728937443086516107854325912870385464071
Bnageney LlaneHko AHHa BnagumuposHa
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