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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENIbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NpPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMHA, COCTABJISTFOIIUMEI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaiga MareMaTHUYECKOTO aHaln3a» SIBJISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapUIeH IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECImeYMBaeT HWHCTPYMECHTAIbHYI0 0a3y I HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOW CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBIIUICHWE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM [l OCBOCHHS
KypcoB WH(GOPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHYECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIH30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiM3a B CTaplied INKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTE B TIpHpOJIE, HAyKe M B HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEeMaTHYECKUMU OTKPBITUSIMU B UX aBTOPaMH.

Kypc obnamaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIHA
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHHS, TaK W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOJOJIKUTEIILHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYCHHBIN PE3yJIbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaau3a JISKUT JIeITeIIbHOCTHBIN NPUHITUI O0YUYEHUS.

CrtpykTypa Kypca «Anredpa u Hadajia MaTeMaTHIECKOTO aHAIIN3a)» BKITIOYACT
CIEAYIOLINE COAEPKATEIBbHO-METOANYECKUE JIMHUU: «YHHCIa U BBIUUCICHUS,
«Dyukuuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MAaTEMATHYECKOTO aHanu3a», «MHO)ecTBa W JIoTMKa». Bce OCHOBHbIE
COAEPKATEIbHO-METOANYECKUE JIMHUM H3Y4alOTCSd HA NPOTSHKCHUM JBYX JIET
oOy4eHus B cTapuiel IIKOoJie, €CTECTBEHHO JOMOJHSISA APYT Ipyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TE€MaMM U paszaenamu. JlaHHBIA KypC  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJBbKY OOBEIUHSET B ce0e COJepKaHHe HECKOJIbKHUX
MaTeMaTUYECKUX TUCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTHYECKHUI aHATTU3,
Teopusi MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
IIMPOKUM MAaTEeMaTHUYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYK) MOJEIb pPEaIbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, ITOJyYeHHbIE B Kypce «Auredpa W Haudaia
MaTeMaTUYECKOT0 aHalii3ay, JJIsl PEHICHUs CaMOCTOSITEIbHO CPOPMYIUPOBAHHON
MaTEMATHYECKOM 3a/1auM, a 3aTEM UHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTaT.

CopnepxaTenbHO-MeTOANYECKast TUHUA «Hucna v BBIYUCIEHUSD 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJjie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUMYHBIX (OPM 3amucCHU ACHCTBUTEIBHOTO YHCIIA, YMEHUE
pPaLlMOHAJIBHO BBIIOJHATh JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEMCTBUM C YKCIIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUUE€CKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUH.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» PEANU3YETCS HAa IMPOTSIKEHUU BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXJIOM pas3feie MpoTrpaMMbI
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuyecs OBIaJICBAIOT
pa3JIUYHBIMM METOJIAMHU PEIIEHUS UEJbIX, PAalMOHAIbHBIX, HPPALMOHATBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U NX cCUCTEM. [loydyeHHbIE YMEHUS HCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUN
GyHKIHNA ¢ TTIOMOIIBIO TIPOM3BOMHON, PENICHUHM TPUKIAAHBIX 33a/1ad U 3a7ad Ha
HAaXOXXJE€HUE HauOONBIIMX U HAUMEHbIIUMX 3HauyeHUW QyHkuuu. [lanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHH
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalMOHAIBHBIX,
VPPAUHOHANBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKXKE BBIPAKECHUM,



COJEpJKaIlMX CTENEHU U JiorapupMbl. braronaps H3ydeHHMIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPakTHOTO MBILIUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM W TpaduKu» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTh U3Y4YECHUS MaTepHaa. N3yuyenune CTEIIEHHO,
NOKa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh IOJTYYEHHbIE (PYHKIMH, CTPOUTh HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHoOi dopme: aHATUTHYECKOM, Tpaduueckoid M cioBecHoOM. Ero mzyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTb MCCIIEI0BAaTh U
CTpouTh Tpaduku (YHKIUH, ONpeAessITh WX HAWOONbIINE W HAWNMEHBIIIHE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyalUu,
HAXOXKJIEHUS HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKe U HcKyccTBe. OOydamomuecs y3HAOT O
BBIAIOLIMXCSI PE3ysbTaTaxX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTenpbHO-METOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM TEOPUH  MHOXECTB. T€O0pPEeTHMKO-MHOKECTBEHHBIE
IPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEAararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3/eibl MATEMATUKU U €&
MPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHYECKUE NHUCIUIUIMHBI B €IMHOE
uenoe. [loaToMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHHKY MOHUMATh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTUKH M HCIOJIb30BAaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl ~MaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYUYECHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHBI B KaXKIbIA
U3 pa3/iesioB IIPOrpaMMBl, IOCKOJIBKY BECh MAaTEPHUAI Kypca IIMPOKO HUCIIONIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 3a/1ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000IIAaTh M KOHKPETU3UPOBAThH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS IMPHUKIATIHBIX
3aJja4 OpraHU3yeTcs B MPOIIECCE M3YUEHHUs BCEX TeM Kypca «Anredpa v Hayaia
MaTEeMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM muiaHe Ha H3ydyeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIro
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenust — 170 yacos.



COIJEPXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

PannonansHbie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHBIE  MEepHoauYeckre JApoOu.  ApupMeTHUYEeCKHe  OIlepaluu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [I[pumeHenue
Ipo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U PEATIbHOU KU3HMU.

JlelicTBuTenbHbIle 4ucha. PanuoHalbHBIE W UPpPAMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEUCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenmenb ¢ 1menbiM  mokazareneM. CranmaptHas Qopma  3amucu
JNeUCTBUTENB HOTO uucna. Hcmonp3oBanue monxonsmied ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN i1 PELICHUS NPAKTUYECKUX 3aJlad U NIPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHMEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix 1 1poOHO-pAMOHATLHBIX YPaBHEHUN U HEPABCHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7ad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amganus ¢GyHkuuu. ['paduk dysknuu. B3aumHo
oOpartHbie (QYHKITUH.

OO6unacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HAaKONOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3zateneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4eCcKOro aHajIu3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEe0BATEIILHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH TeOMETPUUYECKON
nporpeccun. Mopmyiia CIOXKHBIX NPOLEHTOB. VMcronp30BaHWE MPOTPECCUU TS
pELICHUS PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

MHOX€eCTBO, olepanuyd HajJ MHOXXecTBamu. Jluarpammsl Jiliepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYyTUX y4eOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanbnsbie u uensle uyncia. [IpuzHaku 1e1MMOCTH LENbIX YHUCEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. /leciTuuHbIE U HATYpATbHBIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTApU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHUS 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IUdHbIX 00JIacTel HAyKH WU pPealbHOMN
JKU3HU.

DyHKUMH U TPaPUKH

Oyukius.  I[lepuonuueckne  GyHkuuu. [IpomMexyTkMm  MOHOTOHHOCTH
byaknun. MakcumMmymbl ¥ MUHUMYMBI (QyHKIIMA. HanOonbiiee u HamMeHBIIEE
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IpaUKH.

[TokazaTenbHas u Jorapudmuyueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Hcnons3oBanue rpadukoB GyHKIMN I pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIEIOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT MPU PEIIEHUU 330ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuueckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTApHBIX  (QyHKUUHA.  DOpMydbl  HAXOXKACHUS
IPOU3BOJHON CyMMBbI, IPOU3BEACHUS U YACTHOTO (DYHKIHI.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HaMMEHbILIEro 3HayeHus: QyHKIUHA Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM JUId HAXOXKACHUS HAWIIY4dllero pELICHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (u3myeckuid cmbicia. Bbeluucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



ININTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npecamMcecTa «Maremartukan» JOJIDKHO oOecrneynBaTh JOCTHKCHHUC Ha YPOBHC CPCIHCTO 06HIGI‘O
O6pa3OBaHI/I$I CIICAYIOMUX JIMIYHOCTHBIX, MCTAIIPECAMCETHBIX U IIPECAMCTHBIX O6p330BaTCJ'IBHI)IX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTrpaMMbl Y4€OHOT0 TIpeaMeTa «MaTeMaThka» XapakTepu3yroTCs:

['pax1anckoe BOCIIUTaHUE:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKON MO3UIIMU OOYYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO
oO1iecTBa, MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MPOLEAYP
rpaXJIaHCKOTO o0miecTBa (BbIOOPHI, OMNPOCHI M TIP.), YMEHHEM B3aWMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKIMSIMU U HA3HAYCHUEM.

[TaTproTHyecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTBHIO POCCUUCKON TPaKIaHCKOH HJICHTMYHOCTH, YBAKCHHUS K IPOINIOMY M HACTOSIIEMY POCCHHCKOMN
MAaTEMATUKH, [ICHHOCTHBIM OTHOIIIEHUEM K JOCTHUKEHHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUHUCKON MAaT€MaTHUYE€CKOW IIKOJIbI, K
HCIIOJB30BAHUIO ATUX JJOCTUXKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SIKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHHUCKOTO Hapona; c(pOpMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMUS, dTHYECKOTO
MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKECHUNA HAYKU U JCATEIBHOCTBIO YYEHOTO; OCOZHAHUEM JIMYHOTO
BKJIaJla B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

OCTETUUECKOE BOCITUTAHUE:

ACTETUYCCKUM OTHOIICHHUEM K MHUPY, BKIIOYAs ICTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH,
pacCyXJI€HUI; BOCIIPUUMYUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS PUMEHSATh MaTEMAaTHUYECKHE 3HAaHUS B MHTEpPECcax 3JI0pOBOT0 M O€30IMacHOro odpasa K13HH,
OTBETCTBEHHOTO OTHOILIECHHUS K CBOEMY 30pOBbIO (3I0pOBOE MHUTaHUE, COATIAHCHUPOBAHHBIM PEKUM 3aHATUA W OTIbIXa,



perynspHasi (¢u3nyecKas aKTUBHOCTH); (PU3UUECKOTO COBEPUICHCTBOBAHMS, MPH 3aHIATUAX CHOPTHBHO-03OPOBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTU TPYIOJIOOMs; MHTEpPECOM K pa3nudHbiM cepam mpodeccuoHaIbHON
JESITeIbHOCTH, CBA3aHHBIM C MATEMAaTUKON U €€ MPUJIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiieit mpodeccuun
U PEaTu30BbIBAaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIMOCOOHOCTHIO K MaTeMaTUYECKOMY OOpa3OBaHUIO U
caMo00pa30BaHUI0 HAa MPOTSKEHHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY YYacTHUIO B PEIICHUHM MNPAKTHYECKHX 33734
MaTeMaTU4YECKOW HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c()OPMHUPOBAHHOCTHIO 3KOJIOTHUECKOW KYJbTYpbl, NMOHUMAHUEM BIIMAHHS COLMAIIBHO-3KOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE MPUPOJHON U COLMAIBHOU Cpebl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MPOOIeM; OpUEHTALMEH Ha
IPUMEHEHNE MaTEMaTUYECKUX 3HAHUM JUJIs peleHus 3a/1a4 B 00J1aCTU OKPYXKaroIIe cpeibl, JIaHUPOBAHUS IOCTYNKOB U OLICHKU
MX BO3MOXXHBIX MOCIIEACTBUM I OKPYKAFOIIECH CPEIbI.

[{eHHOCTH HAyYHOTO NIO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKH U OOILIECTBEHHOM
MPaKTUKH, MOHUMAHUEM MaTEMaTUYECKON HayKu Kak c(epbl YeTOBEUYECKOMN AESITENIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTU
JUISL PA3BUTHS LIMBWIIM3ALMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJbTypOW KaK CPEACTBOM IMO3HAHUSA MUDA;
TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTo mpenMera «MaTemaTuka» XapaKTepu3yloTCsl OBJIaJIEHUEM
YHUBEPCAIbHBIMU HO3HAGAMETIbHBIMU OCUCEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU OeUCMBUIMU, VHUBEPCATbHbIMU
DPe2YIAMUBHBIMU OCUICTNEUAMU.



1) Vuueepcanvuvie noznasamenvHvle Oelicmeus, obecneuusaiom @opmuposanue 0Aa306bIX KOSHUMUBHBIX NPOYECCO8
ooyuarouwuxcs (oceoenue mMemooo8 NO3HAHUSL OKPYICAIOUe20 MUpd, NPUMEeHeHUe J02UYeCKUX, UCCIe008amenbCKux onepayutl,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBrlie Jornueckue IeMCcTBUS:

BBISIBIIAITh M XapaKTE€PU30BATh CYIIECTBEHHbIE MPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSITHI, OTHOLICHUN MEXIY
NOHATUSMH; (HOPMYIHPOBATh OMNPEICICHUS TIOHATUHN; YCTaHABIMBATh CYIIECTBEHHBI NpPU3HAK KiIaccU(UKAIHH,
OCHOBaHUS J1s1 0000IICHUS U CPaBHEHHSI, KPUTEPUH MTPOBOAMMOIO aHAIIN34;

BOCIPUHUMATh, (OPMYyJIMPOBaTh M NPEOOPa3OBBIBATh CYKICHUS: YTBEPAUTEIBHBIE W OTPULIATENIBHBIE, €IMHUYHBIC,
YacTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpPEUYMS B (DAaKTaxX, JAHHBIX, HAONIOACHUSIX U
YTBEPKICHUSIX; IPEAJIaraTh KpUTEPHUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, AEAYKTHUBHBIX U MHAYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKIOYEHUI
10 AHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIILHO J0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKJIEHUH (IIpsIMbIE U OT MPOTHUBHOIO), BEICTPAaUBaTh
apryMeHTaluI0, IPUBOJAUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJBIL;

BBIOMpPATHh CMOCOO perieHus yuyeOHOW 3adgaud (CpaBHMBATh HECKOJIBKO BApUAHTOB pEIICHMs, BHIOMpaTh Haubosee
HNOAXOSIINNA ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenqoBarenbCKue ICHUCTBUA:

HCIIOJB30BaTh BOIPOCHI KaK HCCIIEIOBATEIILCKUM MHCTPYMEHT IMO3HAHUS; (OPMYJIHUPOBATH BOMPOCH], (PUKCUPYIOIINE
MpOTUBOpEYHE, MpoOJieMy, YCTaHABIMBATH HMCKOMOE W JlaHHOE, (OPMHUPOBATh THUIIOTE3Yy, ApPTyMEHTHPOBATH CBOIO
MO3ULIAI0, MHEHUE;

POBOJUTH CAMOCTOSITEILHO CIJITAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEOBAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro OOBEKTa, SBJICHHWSA, IMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXay OOBEKTaMH, SBICHUSMU,
poLEeCcCaMu;

CaMOCTOSITENIbHO (popMysMpoBaTh 000OIIEHUSI M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOJACHHUS, UCCIICIOBAHMS,
OIICHUBATh JOCTOBEPHOCThH MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 00O0IIECHUH;



MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIIECCa, & TAKKE BBIIBUTATh MPEANOJONKEHHUS O €ro Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ nadopmariueii:

BBISIBIISATH JeUIUTH HH(POPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOMPOC U JIJISl PEILICHUS 3a/1a4K;

BBIOMPATh HHPOPMAIIUIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
nH()OPMAITHIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUSI,

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B Pa3IMUHBIX (hopMax, WILTIOCTPUPOBATH TpadUiecKH;

OILICHUBATh HAAEKHOCTh MH(OPMAIIUU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) VHuusepcanvhvle KoMMyHUKamueHwvle Oelicmeus, 006ecneuusaom CcEOPMUPOSAHHOCHb — COYUAILHBIX — HABIKOG
00yYaArOUUXCHL.
OO6mienue:

BOCIIPUHUMATH U POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U EISIMU OOIIIEHUS;, ICHO, TOYHO, TPAMOTHO
BbIpakaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U NMHCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO XOJy PpEIICHUS 3aJayH,
KOMMEHTHUPOBATh NOJYUYEHHBIN Pe3yJIbTaT;

B XOJIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX)JaeMOM TeMbI, TPOOJIEMBI, periaeMoi 3aJjauu, BbICKa3bIBaTh
WJIeH, HalICJICHHbIC Ha TMOWCK PEIICHUS; COMOCTABIIATh CBOM CYXKJICHHUS C CYKJICHUSMU JPYTUX YYaCTHUKOB JHAJIOra,
oOHapy>KUBaTh PAa3IMUNE U CXOJCTBO MO3UIIHI; B KOPPEKTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPENCTaBIATh PE3YyJbTaThl PEUICHUs 3aJayd, HKCIEPUMEHTA, HUCCIECJAOBAHMS, MPOEKTA; CAMOCTOSITEIHHO BBIOMPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aJ1ay IPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHHUYECTBO:

MMOHMMATh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAJIbHOW PabOTHl MpH pelIeHWHd y4eOHBIX 3ajad;
IPUHUMATh 1€ COBMECTHOW NIEATENbHOCTH, TUIAHHUPOBATH OPTaHHU3aIlMI0 COBMECTHOW PabOThI, paclpeiessiTh BUIIbI
paboT, JOTOBapHUBATKLCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JTFOJIEH;

y4acTBOBATh B TPYNIOBHIX (hopMax paboThl (00CYKJIeHHS,, OOMEH MHEHUN, «MO3TOBbIE IITYPMbI» U HHBIC); BBITIOJHSIThH
CBOIO 4YacTh pabOThl U KOOPAUMHUPOBATH CBOM JICUCTBUS C APYTUMH UYJE€HAMU KOMAaHbI; OLICHMBATh Ka4€CTBO CBOEIO
BKJIaJIa B OOIIMIA IPOJIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMO/ICHCTBHUS.



3) Vnusepcanvuvie pezynamuensie Oelicmeus, obecneuusaiom @opmMuposanue cMulCIO8bIX YCMAHOBOK U HCUSHEHHBIX
HABBIKOG TUYHOCTU.
Camoopranu3anus:
COCTAaBJIATh IUIAH, AJITOPUTM pEIIEeHHUs 3aJadyd, BBIOUPATh CIOCOO peIIeHUs ¢ Y4ETOM HUMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(GOpPMAIIUH.
CaMOKOHTpOJIb:
e BIQJICTh HABBIKAMH MO3HABATEIbHON pedieKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOIECCOB,
UX pPe3yJbTaTOB; BIaJeTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLIecca M pe3yJibTaTa pelIeHus] MaTeMaTHIeCKOi
3a]1a4u;
e TIPEIBHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1adl, BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OMNOOK, BBISABICHHBIX TPYIHOCTEH;
e OIICHMBAaThb COOTBETCTBHE pe3yJbTaTa €I U YCJIOBUAM, OOBSICHATb HPUYUHBI JTOCTHKEHUS WM HEJAOCTHXKEHUS
pE3yJIbTAaTOB JIEATEIbHOCTH, HAXOIUTh OUIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOTO Kypca «Ayredpa U Havajla MaTeMaTUYECKOr0 aHaJIM3a» Ha YPOBHE CpeAHero odiiero oOpazoBaHUs
JOJHKHO 00€CTIeurBaTh JOCTHIKEHHE CICIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yuciaa 1 BbIYUCIEHUSA

OrneprpoBaTh MOHITUSMHU: PAIIMOHAIBHOE U ICUCTBUTEILHOE YMCII0, OOBIKHOBEHHAS U JICCATUYHAS APOOb, TPOIICHTHI.

Brinonuats apudMeTruueckue onepaiuy ¢ paldoHaJIbHbBIMU U JeHCTBUTEILHBIMU YUCIaMU.

BeinonHate npuOMMKEHHBIE BBIYMCICHUS, UCIIONB3Ys MpaBUjia OKPYIVICHHUS, JefaTh MPUKUIKY M OIEHKY pe3yibTaTa
BBIYHUCIICHUH.



OnepupoBaTh MOHATHAMH: CTEIIEHb C IIEJIBIM TOKa3aTeseM; CTaHAapTHas (opma 3amucH JeHCTBUTENBHOTIO YHCIIa, KOPEHb
HATYpaJIbHOHN CTENEHU; UCIIONIb30BaTh MOIXOIAIIYI0 (POPMY 3alHCH AEHUCTBUTEIBHBIX YUCEI JJISl PEUICHUS MPAKTHUECKHUX 33134
U TIPEJICTABIICHUS JaHHBIX.

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC M TaHTE€HC NPOU3BOJIBHOIO YIJa; MCIOJb30BaTh 3alMCh IMPOU3BOJIBHOIO yIJIa
yepe3 00paTHbIE TPUTOHOMETPUUYECKUE (PYHKITHH.

YpaBHeHNs U HEPaBeHCTBA

OnepupoBarh MOHATUAMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO; LIEJIOE, PAMOHAIBHOE, MPPALMOHAIBHOE YpaBHEHUE,
HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BoinonHsATe peoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUH U pelllaTh TPUTOHOMETPUYECKUE YPAaBHEHMUS.

BoInonHATh TpeoOpa3zoBaHus LEbIX, PAUOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUA M pElIaTh OCHOBHBIE TUIIBI LEJBIX,
pPalMOHAIBHBIX U UPPAIIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsSl PELLIEHUS MaTeMaTHYECKHUX 33/ad U 33Jad U3 Pa3IMYHBIX 00JacTel HaAyKu U
pEaAIbHOM KU3HMU.

MonennpoBaTh pealibHble CUTYallUd Ha SI3bIKE aJreOpbl, COCTABIISTh BBIPAXKEHUs, YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO
3a/1ayu, UCCIIEIOBATh NOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa ajreopsl.

DOyHKUMU ¥ TpaGUuKH

OnepupoBaTh MOHATHAMU: (DYHKIIHS, CIOCOOBI 3adaHus (YHKIMH, 00JIaCTh ONpPEACICHUS W MHOXECTBO 3HAYCHUH
bynkumun, rpaguk GyHKIMN, B3aUMHO 0OpaTHBIE (PYHKITUH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTh (YHKLNU, HYJIN (DYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMM 715 pelIeHNs YpaBHEHUH.

CtpouTh 1 UnTaTh rpaduKu TMHEHHON (PYHKIIMH, KBaIpaTUYHON (QYHKIIMH, CTEIEHHON (YHKUIUHU C UEIbIM MTOKa3aTEIEM.

Hcnonb3oBath rpaduku GyHKIUHN 1715 UCCIIEJOBAaHUSI MPOLIECCOB M 3aBUCUMOCTEH MpU PelIeHUH 3aa4d U3 IPYrux yueOHbIX
MPEIMETOB U PealIbHOM JKU3HU; BBIPAXKATh (OPMYJIaMU 3aBUCHUMOCTH MEKAY BEIHMUNHAMHU.

Hayaja MmaTeMaTH4ecKoOro aHajamnsa

OnepupoBath MOHATUAMHU: TTOCIEA0BATEILHOCTD, apu(PMETHUECKasi U TEOMETPUYECKas MPOTPECCUMU.



OnepupoBaTh MOHATUSMHU: OECKOHEUHO YOBIBAIOIIAasi T€OMETpUYECKas Mporpeccusi, cymMma OECKOHEYHO YObIBarolei
reOMETPUYECKON MTPOTPECCHH.

3a1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEN0BATENBHOCTEN U IPOTPECCUIM JUIsl PEIIEHUS] pEAJIbHBIX 33]a4 IPUKIIaJHOTO XapaKkTepa.

MHoxecTBa M JIOTHKA

OnepupoBarh MOHATUSAMH: MHOYKECTBO, OI€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONUCAaHUs PEAbHBIX POLECCOB U SBJICHHM, IPU PEIICHUH 3a/1a4
U3 APYTruxX y4eOHBIX IPEIMETOB.

OnepupoBath MOHATUAMHU: OIIPEAEIICHNE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KITACC

YucJia ¥ BIYMCICHUSA

OneprpoBaTh NMOHATUAMHU: HATYPAJIbHOE, LEJI0€ YHCIIO; MCIOIb30BaTh NPU3HAKMA JEIUMOCTH LEIBIX YUCEI, PA3JI0KECHUE
YyCJIa Ha TIPOCTBIE MHOXKUATENM JJIS PEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBarh NOHATUAMHU: JIOTapU(M YUCIa, JECATUYHBIE U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHHU AJIsi IPeoOpa3OBaHusl BBIPAXKEHU; ONepUpOBaTh MOHATUAMU: MOKAa3aTeIbHOE YpaBHEHUE U
HEPABEHCTBO; pelIaTh OCHOBHBIE TUIIBI IIOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATe mpeoOpa3oBaHus BBIPAKEHUM, COAEpKAIIMX Jorapu@Mbl; ONEPUPOBATH MOHITUSIMU: JIOTapUPMUUECKOE
YpaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonute pemennst npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMH: CUCTEMA JIMHEMHBIX YPABHEHUU M €€ PEIICHUE; HCIOIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHI
IUIS pELICHUS NTPaKTUYECKUX 3a7ay.

Haxonute pemennst npoCTEeNINX CUCTEM U COBOKYITHOCTEH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.



MonennpoBaTh pealbHbIE CUTYallMH Ha SI3bIKE alreOpbl, COCTABIIATh BHIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 33]1a4H, UCCIEA0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIb30BAHUEM aIrlapaTa ajreopsl.

DOyHKUUM U Tpaduku

OnepupoBaTh NOHATUAMU: NIepuoanYecKas (yHKIUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpEMyMa (DyHKLIUH,
HauOoJbIlIee U HaUMEHbIICe 3HAUYeHUs (DYHKIMU Ha MPOMEXKYTKE; MCIONb30BaTh WX JJIS MCCIEAOBaHUs (YHKIUH, 3aJaHHOM
rpaduxom.

OnepupoBath NOHATUAMU: TpadUKH MMOKA3aTEIBHON, JOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKINN; N300paxaTh UX
Ha KOOPJAMHATHOM INIOCKOCTH M MCIOJIb30BATh JUIsl PEIICHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW IUIOCKOCTHU TpaUKH JMHEWHBIX YpaBHEHUI M MCIONb30BaTh UX JJI PELICHUS CUCTEMbI
JIMHEWHBIX YPaBHECHHM.

Hcnons3oBath rpa@uku GyHKIMM 17151 UCCIIEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUEOHBIX JUCIMIUIVH.

Hayana mareMaTH4ecKOro aHaIu3a

OmnepupoBaTh NOHATUAMU: HeNpepbIBHASA (PYHKLNSA; TPOU3BOIHAS (DYHKIIUH; UCTIOIB30BaTh T€OMETPUUYECKUI U (PU3NYECKUIL
CMBICJI ITPOU3BOAHOMN JUIsl pELIEHUS 3a/]1a4.

Haxonutb npon3BOAHBIE 371€MEHTAPHBIX (PYHKIUH, BEIYUCISATH TPOU3BOJAHBIE CYMMBI, TPOU3BEEHUS, YACTHOIO (PYHKIIUI.

Hcnonb3oBaTh MPOU3BOAHYIO Ui MCCIAEAOBaHUS (PYHKIMHM HAa MOHOTOHHOCTb M 3KCTPEMYMBI, PUMEHATH PE3YJIbTAThI
HCCJIEIOBaHMSI K TOCTPOEHUIO TpauKOB.

Hcrnons30BaTh MPOM3BOAHYIO JUIS HAXOXKIAEHUS HAWIY4yIIEro pELICHHs B MPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHUX, 3a/1a4ax.

OnepupoBath MOHATUAMHU: IEPBOOOPA3HAS U MHTETPAIT; IOHUMATh FT€OMETPUUYECKUIA U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonuts nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIMI; BEIYUCIATH HHTErpal o Gpopmysie Hetotona—JIeioHuna.

Pemarp mnpuknaaHele 3a7adyd, B TOM YHUCIE COLHAIbHO-PKOHOMHYECKOIO U (DHU3MUECKOr0 Xapakrepa, CpeacTBaMU
MaTeMaTUYECKOro aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Konrponbupie  Ilpaxtirieckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
MHokecTBa paMOHAIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHUS U HEPABEHCTBA
9 Oynknun 1 rpadukn. CTEreHs C MelbiM 6
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—0i CTEIICHHU. 18 1
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
4 @OopMyIIBI TPUTOHOMETPHH. 29 1
TpuronomeTrpuueckue ypaBHEHUsI
S) [TocnenoBaTreabHOCTH M POIPECCUH 5
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0




11 KJTACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/m NPOrpaMMmbl Bcero Konrponbupie  Ilpaxtireckue o0pa3oBaTejbHbIe
padoThI padoTshI pecypesI
CreneHb ¢ paliOHAILHBIM TOKA3aTEJIEM.
1 [TokazarenbHas pynkius. [TokazaTenbHble 12 1
yYpaBHEHHsSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuyeckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
3 rpaduku. TpuroHomMeTprudecKue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEeHUN 12 1
7 HarypanbHble 1 1ienbie yncia 6
8 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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