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MOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma yueGHOTO Kypca «Anredpa u Havajla MaTEMaTHIECKOTO
aHanu3a» 0a30BOro ypoBHs ais oOyuwaroumuxcs 10 —11 kiaccoB pazpaboraHa Ha
ocHoBe DenepanbHOro rocyAapCTBEHHOI0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHusd, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPENBABISIEMBIX K MaT€MaTUYECKOMY OOpa3oBaHUIO, W TPAAULHMA POCCHICKOTO
oOpazoBanus. Peanmuzanuss mporpaMMbl OOECIEUMBAET OBJIAJEHUE KIHOUYEBBIMU
KOMIIETEHIIUSMH, COCTABJIAIOIIMMU OCHOBY Ul CAaMOpPa3BUTHUS U HENPEPBIBHOI'O
00pa3oBaHusl, LIEIOCTHOCTh OOUIEKYJIbTYPHOT'O, JIMYHOCTHOTO M MO3HABATEIHLHOTO
pa3BUTHUS JIMYHOCTH O0YYaIOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa n Hadajga MaTeMaTH4YE€CKOIO aHAINW3a» SIBJISETCS OJAHUM U3
HamOoJiee 3HAYMMbBIX B MPOrpaMME CTapuied IIKOJbI, IMOCKOJbKY, C OJHOMU
CTOpOHBI, OH OO€CleYMBAaeT HHCTPYMEHTAIbHYIO 0a3y s HU3y4deHUs BcCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrol CTOPOHBI, (OPMHUPYET JIOTUYECKOE U
aOCTpakTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JJisi OCBOCHUS
KypcoB HH(OPMATUKH, OOILIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4allluecs OBJAJEBAIOT YHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KoTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MaTEMaTHUYECKO opMme.

Kypc anreOpel u Havan MaTreMaTH4E€CKOro aHajau3a 3aKJIaJIbIBA€T OCHOBY IS
YCIELIHOTO OBJIAJICHUS] 3aKOHaMU (U3UKH, XUMUHU, OHOJOTUH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMM SKOHOMUKH M OOIIECTBEHHOM IKU3HH, I[1O3BOJSET
OpUEHTHUPOBAThCA B COBPEMEHHBIX LHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh MX B IOBCEIHEBHOM XU3HU. B TOXKE BpeMs OBJIaJICHHE
aOCTpaKTHBIMH M JIOTHYECKHM CTPOTMMHM MAaT€MATHYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT yYMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTUHHOCTD
YTBEPKJICHHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3al1i0, adCTparupoBaHue u
aHaJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone nzyyenus
anreOpbl M Hayajl MaTEMaTUYECKOro aHajiu3a B CTapliedl MIKOoJe Yydauluecs
IIOJIy4alOT HOBBIM ONIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSATEIBHOIO
IIOCTPOCHUSI MAaTeMAaTUYECKUX MOJEJIEH PEAJbHBIX CHUTYallMM WM UHTEPIpETalUn
MOJIyYEHHBIX  PELICHHUM, 3HAKOMATCA C  NOpUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTENM B TMPUPOAE, HAYKE MU B MCKYCCTBE, C BBIJAIOIINMUCS
MaTeMaTHYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

Kypc ob6nagaer 3HauMTEIbHBIM BOCIUTATENIbHBIM IOTEHIUAIOM, KOTOPBIN
peanu3yeTcss Kak uyepe3 y4yeOHbId maTepual, CrocoOCTBYIOMUNA (HOPMHUPOBAHUIO
HAy4YHOI'O0 MHPOBO33PEHMs, TaKk M 4Yepe3 crneuuduky ydeOHON AesTeNbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOJIOJKATEIBHOM
KOHLIEHTpAalMi BHUMAaHHs U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN pe3ysbTarT.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajlaM MaTEeMaTUYECKOro
aHaJIM3a JISKUT AeSTENbHOCTHBIN NPUHLIUIT 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTUYECKOTO aHAJIM3a» BKIOYAET
CIIEIYIOIUE COJEPKATEIbHO-METOAMUECKHE JIMHUK: «YHcla W BBIYMCICHUD,
«Dynkmuun  u - rpadukmy, «YpaBHEHUS W HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanuza», «MHoOXkecTBa W JIOTMKa». Bce OCHOBHbIE
COJIepKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha MPOTSHDKEHUHM JIBYX JIET
o0y4eHHsl B CTapllei IIKOJIe, ECTECTBEHHO IOMNOJHSAA APYr Apyra U MOCTEIIEHHO
HAChIIAACh HOBBIMM TE€MaMM M  pasgenamu. JlaHHBIA Kypc — siBIsieTcs
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e cojepaHhue HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUrOHOMETPHSI, MaTeMaTUYECKUN aHaAJIH3,
Teopust MHOXXKeCcTB U np. [lo Mepe Toro kak ydaimiuecs OBJaJIeBarOT BCE Ooliee
HIMPOKUM MAaTEMAaTHYECKUM almnapaTroM, Y HUX MOCIENI0BaTeIbHO (popMuUpyercs u
COBEPILEHCTBYETCS yMEHUE CTPOUTh MATEMaTUYECKYI0 MOJEIb pPEeaJbHOU
CUTyallMM, TPUMEHSATh 3HaHUS, NOJyYeHHbIe B Kypce «Anrebpa W Havana
MaTEMaTUYECKOI0 aHaJIU3ay, JJIs PEeUIeHUs] CaMOCTOSTENbHO CHOPMYITUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auM, a 3aTeM UHTEPIIPETUPOBATH MMOJTYUYEHHBIN pe3ybTaT.

CopepxaTenbHO-METOAUYECKasl JIMHUA «UuCina M BBIYMCIECHHS» 3aBEpLIACT
(opMupOBaHUE HABBIKOB HCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOW Mmikojie. B crapuiell mkose oco00e BHUMAaHHE YJEsSETCs
(GOpMHUPOBAHUIO MPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKJIIOYAIOUIMX B ce0s
UCIIOJIb30BAHUE pPA3JIMYHBIX (OPM 3alKCH JIEUCTBUTENIBHOIO YHCIA, YMEHHE
palMOHAJIBHO BBINOJHATh JEHCTBHUS C HUMH, J€JaThb IPUKHUIKY, OLIEHUBATH
pesynbrar. OOyuwaroniyecs: NOJy4YalroT HaBBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJIHEHUS JIEUCTBUIM C 4YHWCJIaMu, 3allMCaHHBIMU B CTaHJIApTHOWU (opme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKEHUIA.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHHH BCETO
oOydeHuss B CTapuledl IIKoJie, MOCKOJbKY B KaXKIOM paszjesie MNporpamMMmbl
IPEeIyCMOTPEHO pEelIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaIeBaIOT
pPa3IMYHBIMM METOJIAaMU PELIEHUSI LEJbIX, PalMOHAIBHBIX, HpPPALUOHAIbHbIX,
MIOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U X cucteM. [lomydeHHble yMEHUS UCIIOJIb3YIOTCS TPU UCCIIEIOBAHUN
(GYHKIMI C MOMOIIbIO MPOU3BOJHOM, pPElICHWH NMPUKIAJAHBIX 33734 W 3a/Ja4y Ha
HAaXOXJEHUE HauOONBIIUX U HAUMEHBIIMX 3HauyeHUW QyHKuuu. [laHHas
colepxaTelnbHas JIMHUS BKJIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opmynaM, HpeoOpa3oBaHUS IIENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAXKEHHMM, a TaKXKe BBIPAXKEHUH,



coJiep)KalluX cTerneHu u Jjorapupmel. braromaps u3yueHuio anreOpanmdeckoro
Marepuaga MpPOUCXOAWT  JajlbHEWIEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIIJICHUST y4aluxcs, (GOpPMHUPYIOTCS HaBBIKA JIE€yKTUBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMH  (OpMaMH,  HIPEACTABICHUS
3aKOHOMEpPHOCTEM W 3aBUCHMOCTEH B BHJIE PAaBEHCTB W HEpaBEHCTB. AjreoOpa
npemyiaraetr 3(PQEeKTUBHbIE HMHCTPYMEHTHI IS PEIICHHS MNPAKTHYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]a4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuUKU» TECHO
NEePErIeTaeTCs ¢ IPYruMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEI0BATENILHOCTh M3YUYCHUS Marepuala. N3yuenue CTEIEHHOM,
MOKa3aTeNIbHOH, JIOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN NJIsl pelIeHus 3a7a4 U3 APYrux yueOHBIX
IIPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaKk U C PEIICHHWEM YpaBHEHHUW M HepaBeHCTB. [lpum 3TOM OoJibllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMHU, HCCIEIOBATh MOJYy4YeHHbIE (YHKIHMH, CTPOUTh UX
rpaduku. MaTtepuan 3ToN CoAepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
W HaBBIKOB, IMO3BOJISIONIUX BbIpaXaTh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B
pa3nuyHOi (opMe: aHATUTHUECKOH, rpaduyeckoil u cioBecHOil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO  MBIIIIEHUS, CIOCOOHOCTH K
0000I1IeHUIO M KOHKPETU3AIIMH, UCTIOIH30BAHUIO AHAJIOTHA.

ConepxxarenbHasg JuHUSA «Hadama maTreMarMdeckoro aHaau3a» IO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MAaTEeMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX OOYYaloIMUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh Trpaduku (QYHKIUN, OMPENEIsATh WX HAUOOJBIINE W HAUMEHBIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAX (QUTYp U OOBEMBI TeJ, HAXOJUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas coaepkKaTeiabHas JUHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHHUS MATEMAaTHYECKUX MOJENEl pealbHbIX CHTyaluH,
HaXO0XJICHUS HAWIYyYIIero PEUIeHUs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaILHO-JIOTUUECKOTO U KPEATUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHM pacrno3HaBaThb MPOSIBIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyuaromuecss Y3HAKWOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJYYEHHbIX B XOJE€ Pa3BUTUS MATEMATHUKU Kak
HayKH, U UX aBTOpax.

ConepkaTenbHO-METOANYECKAS JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
IOCBAIIIEHA  JJEMEHTAM TEOPUUM  MHOMKECTB. | €OpETHKO-MHOKECTBEHHBIC
NPEACTABICHUS MMPOHU3BIBAIOT BECh KypC WIKOJIBHOM MAaTEMaTUKU M MpEearator



Hanbosiee YHUBEPCATIbHBIN S3bIK, OOBEIMHSIIONINI BCE pa3Jeibl MAaTEMATUKH U €€
IPWIOKEHUH, OHU CBS3BIBAIOT PA3HbIE MAaTEMATHYECKUE JUCLUIUIMHBI B €IMHOE
nenoe. 1lo3ToMy BaXHO AaTh BO3MOXKHOCTH IIKOJIBHMKY ITOHUMAaTb TEOPETHUKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMATHMKA M MCIOJB30BATh €ro s
BBIPAJKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajla MaTeMaTHYECKOrO0 aHAJIN3a» MNPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTH4YECKOIO0  MOJEIMPOBAHUSA, KOTOpbIE IPU3BaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEEH peanbHbIX CUTyalUil, HCCIEA0BaHUS
ATUX MOJEJIed C MOMONIbIO ammapara ajareOpbl U MaTeMaTHYEeCKOro aHajiu3a U
MHTEPHPETALNN TOJyYEHHBIX PE3yibTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIU
U3 pa3/iesIoB IIPOrpaMMBl, IOCKOJIBKY BECh MAaTEpPHAl Kypca IIMPOKO HCIOJIb3YETCs
JUISL peLIeHus] MPUKIAAHbIX 3a1a4. [Ipyu penieHun peanbHbIX NMPAKTHYECKUX 3a1ad
ydalecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHE HaXOAUTb 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BaTh AaHAJIOTHIO, 0000LIATh M KOHKPETHU3UPOBATh
npobiemy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATIHBIX
3aJlay OpraHu3yeTcs B MIPOLECCe M3YUYEHMs BCEX TeM Kypca «Anredpa um Hayana
MaTEMaTUYECKOIO aHAJIU3a».

MECTO YYEBHOTI'O KYPCA B YYEGBHOM IIVIAHE

B y4yeOHOM maHe Ha M3ydeHHE Kypca ajreOpbl U Hayajdl MaTeMaTHYe€CKOTO
aHajau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezaemo B 11 kacce, Bcero 3a iBa roga ooyuenus — 170 yacos.



COJEP XAHME YYEBHOI'O KYPCA
10 KVIACC

Yucna 1 BBIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOILICHTHI,
OecKOHEUHblE  MepuoAuYeckue  JpoOu. ApudmeTuyeckue  omnepauud C
palMOHAIBHBIMU YHCJIaMu, TpeoOpa30BaHus YUCIOBBIX BbIpaxeHui. [Ipumenenue
Ipo0elt U MPOIEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEAIIbHOM KU3HMU.

JleucTtBurenbHble uyucia. PanuoHalbHBIE W UPPALMOHAJIBHBIE YHCIIA.
Apudmernueckre ornepauudd € JIeUCTBUTENbHbIMU YHuciaMmu. [IpubnmkEéHHbie
BBIUNCIICHUS, IIPABUJIA OKPYTJICHHS, TPUKUIKA U OLCHKA PE3YyJIbTaTa BBIYUCICHUMN.

Crenmenb ¢ menbiM  mokaszareneM. CranpmaptHas  (Qopma  3ammcu
NeucTBUTENbHOr0  uucia. Mcemonb3oBanue moaxonsmieid  ¢GopMbl  3alucu
JNEUCTBUTENBHBIX YHUCEN Ui PEUICHUS NPAKTUYECKUX 3alad U IPEACTaBICHUS
JTAHHBIX.

ApudmMeTnuecknii  KOpeHb  HaTypalibHOM  crtemeHu.  JleictBust ¢
apuPMETUIECKUMU KOPHSIMU HATypaJTbHON CTETICHHU.

CHHyC, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IIPE0OpPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU. OcHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHeHHe, KOpEeHb YypaBHEHUs. HepaBeHCTBO, pELICHHWE HEPABEHCTBA.
Meton uHTEpPBAJIOB.

Pemenue nienpix 1 ApoOHO-pAIIMOHATIEHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pelienue TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHne ypaBHEHMM U HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHMX 3a7a4
W 3a]71a4 U3 PA3IUYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DyHKUMH U TPaPuku

Oyakumsi, crnocodbl 3amganus ¢yHkuuu. ['padux ¢ysknuu. B3anmbo
oOpaTHbIe PYHKIHUU.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHU (pynkumnu. Hymm ynkumu.
[TpomexxyTku 3HAaKONOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas QyHKIMS ¢ HATypajbHBIM U IEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS 71-Oi CTENEHHU.



TpuronoMmerpuueckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMH 9UCIIOBOTO apryMEHTA.

Hauana MmaTeMaTH4ecKoro aHajamnsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs OCJIeJOBATEJILHOCTEH.
MOHOTOHHBIC MMOCJICOBATSIILHOCTH.

Apudmernueckas 1 TeOMETpUIECKasl Mporpeccui. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIICH reoMeTpUUYSCKOM
nporpeccund. Dopmylia CIOXKHBIX MPOLEHTOB. VCnonab30BaHWE MPOTPECCUU A
pelleHus pealIbHBIX 3a]1a4 MPUKJIATHOrO XapakTepa.

MHoKecTBa U JJOTHKA

MHoxecTBO, omnepauuu Haj MHoxecTtBamu. [(uarpammbl Jitnepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO armapara il ONUCAHUS PEATbHbBIX
MIPOIICCCOB U SIBJICHUH, IPY PEIICHHUH 3a]1a4 U3 JIPYyTUX YYCOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucna 1 BBIYMCICHUSA

HatypaneHble u neinble yncna. [IpusHakyu 1e1MMOCTH LEIBIX YUCEIL.

CreneHb ¢ pallMOHAJIBHBIM NIOKa3areseM. CBOWCTBA CTEIICHH.

Jlorapudm uncna. JleciTuuHbIe U HATYypaJIbHbIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanre BEIPAKEHH, COACPIKAITUX JTOTAPUPMBI.

ITpeoOpazoBaHue BBIpAKEHUHN, COAEPKALIUMX CTEHNEHU C palUOHAJIbHBIM
MIOKa3aTEeJIEM.

[Tpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHSI © HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHENHBIX ypaBHEHUN. PelleHne npuKiIagHbpIX 3a7a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pa3Iu4HbIX o0JacTedl HaykKu M peajbHOU
KU3HU.

DOyHKUUM U TpaPuKu

@yukuus. Ilepuonnueckne  ¢QyHkuuud. [IpomMeXyTKM  MOHOTOHHOCTH
bynkuun. Makcumymbl u MUHUMYMBI GyHKIud. Haunbonbiiee 1 HamMmeHbIee
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKH.

[Toka3arenbHas u JorapupmMuyeckast PyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB (PYHKIHMA A7 PEIICHUS YPaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NPHU PEUICHUHU 3aJady M3 JAPYTUX Y4eOHBIX
MIPEIMETOB U PEATBHOU KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

HenpepsiBable GpyHKIMH. MeTO MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB.

[IpowszBonnas  pynkuuu. ['eomerpudecknii u  QU3NYECKUH  CMBICI
IIPOU3BOJHOM.

[IpousBogubie  sneMeHTapHBIX  QyHKIUH.  DopMynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKLIUH.

[TpumeneHne Mpou3BOAHON K MCCIIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbospIIero 1 HAaMMEHbIIETro 3Ha4eHusl QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM Ui HAXOXKACHUS HAWIY4IIEero pEleHUs B
NPUKIAIHBIX 3ajayax, U1 OIPEACIICHUs CKOPOCTH IIpoLecca, 3aJaHHOIo
dbopmyIion uau rpaguKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMeTrpuyeckuid M (usmyeckuid cmbicil. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuua.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI' O
INPEIMETA

OcBoenne yueOHOro mnpeamera «MaremaTukay [TOJDKHO 00ecreduBaTh
JIOCTUKEHHE HA YPOBHE CPEJIHEr0 00111er0 00pa30BaHUsl CIEAYIOMINX JIUYHOCTHBIX,
METaIpeJAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

['paxtaHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUU 00YUaIOIIETroCcs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O 4WI€Ha POCCUHCKOro OOIIeCTBA, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUI,
IpoLeayp TpakAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHHUEM
B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaXJaHCKON UICHTUYHOCTH, YBOXKEHUS K
MPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHXKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHHU, pACCYXICHU;
BOCIIPUUMYHBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHIATHU U

OTJIbIXa, perymisipHas busnueckas aKTUBHOCTD); bu3nuecKoro
COBEpPIIICHCTBOBAHUA, npu 3aHSTUAX CIIOPTUBHO-03/I0POBUTEIHHOMN
NEATEIIbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOTIOOUS;, MHTEPECOM K
paznuyHbiM  cepam  MPOPECCHOHAIBHONW  JCSATENBHOCTH, CBA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyaymiein mpodeccuu © peann3oBBIBATH COOCTBEHHBIC >KW3HECHHBIC IUIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTHIO K  MaTeMaTUYeCKoMy OOpa3oBaHUI0 U
caM000Opa30BaHUIO Ha TPOTSHKEHWW BCEH JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOe BOCTIMTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKOH KYJIBTYPhl, TOHMMAHHEM BIIHSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSTHHE MPHUPOIHOW M COIMATBHON
Cpelpl, OCO3HAHHUEM TJIOOATBPHOTO  XapakTepa JKOJOTUYECKUX MpodieMm;
OpHEHTAllUel Ha TPUMEHEHHUE MaTeMaTHYEeCKUX 3HAHUUW NJis PEIICHUs 3a/1ad B
o0JacTH OKpYy)KaroIlel Cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIEHKA HX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYKAIOMIEH CPEIbl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIICCTBEHHOW MPAaKTUKW, [MOHUMAaHHEM
MaTEeMaTHYECKONH HayKH Kak cQepbl 4YeJOBEUECKOH MAESITeNbHOCTH, JTarloB ¢
pPa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUJIU3AINMH, OBJIAJCHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTUYECKON KYJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISATh TMPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JCSITEIBHOCTD
WHMBHUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJibTaTbl OCBOSHUSI MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTtuka XapaKkTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYawuxcs (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcaowe2o  mMupa,  NpuUMeHeHue  J102U4ecKUx,
uccie008amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBblie JIoTHUECKUE NIENCTBUSA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHWH MEXKIY TMOHATUSAMH; (OPMYITUPOBATH
ONpEeNEeNICHUs]  MOHSTUH; YyCTaHABIMBAaTh CYIIECTBEHHbIM  IPU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OpPMyJIupoBaTb MW  NpeoOpa3oBbIBATh  CYXKICHHS:
YTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AUHUYHBIC, YacTHble M OOIIHE;
YCIIOBHBIE;

BBIBISITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npeajiaraTb ~ KpUTEPUM IS BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPKJICHUN (MpPsSMbIE U OT MPOTHUBHOI'O), BBICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJBI;

BbIOMpATh crnoco® penieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peELIEHUs, BbHIOMpaTh Hauboiee MNOAXOMAUIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCICA0BATCIILCKHUC I[GﬁCTBPIH:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTH CaMOCTOSITENIBHO CIIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
O0BEeKTa, SIBJICHHUS, NPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMH;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI TIO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEJOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IIPOTHO3MPOBAaTh BO3MOKHOE PA3BUTHE NPOLECCa, a TAKXKE BbIIBUTATh
IPENOJI0KEHUS O €T0 PA3BUTHHU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ nundopmariueii:

BBISBJIATH €(PULINUTH MHPOPMAIMK, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1a4u;

BBIOMpaTh  MH(GOpPMALMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUAOB U (OPM IIPEJICTABICHMUS;

CTPYKTYpPUpPOBaTh UH(POpPMALMIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WTIOCTPUPOBATh TpaUUIECKH;

OLICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEJILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)  VuusepcanvHvie KOMMYHUKAMUGHble  Oelcmeus, 0becnedusarom
ChOPpMUPOBAHHOCMbB COYUATLHBIX HABLIKOG 00YUATOUWUXCSL.

OO01wienue:

e BOCIPUHUMATH U (OPMYJIUPOBATh CYXKJCHHS B COOTBETCTBUH C
YCIIOBHSIMHU M HEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHECHUS I10
XOJIy PEIICHUS 3a1a9i, KOMMECHTHPOBATh TOJIYYECHHBIN PE3yiIbTaT;

e B X07¢ 00CYXXJICHHS 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaEMOU TEMBbI,
POoOJIEMBI, pelrIacMou 3aauu, BEICKA3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIICHHS; COMOCTaBIATh CBOM CYXICHHS C CYXACHHSIMHU JPYTHX
YYaCTHHKOB JHaiora, OOHApY>KWBAaTh Pa3IMude U CXOJCTBO IO3HIINH; B
KOPPEKTHOU popMe popMyTHpOBaTh Pa3HOTIACHS, CBOM BO3PAXKEHHS,

e IPEICTaBIATb  pE3yNbTaThl  pEUIEHMs  3aJayd,  OKCIIEpUMEHTAa,
UCCJIEIOBAHMSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHHYECTBO:

e TOHMMATh W  WCIHOJB30BaTh  TNPEUMYINECTBA  KOMAHAHOH W
WHIMBHUIYJIBHON pabOThI PU pElIeHUH YYeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOM
paboThI, paclipeieNATh BUABI pabOT, JOTOBaApUBATKLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHHUS HECKOJIBKUX JIIOJICH;

e Y4YacCTBOBaTh B IPyNIOBBIX opMax paboThl (00CYXAeHUS, 0OMEH MHCHHH,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO 4YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMHU YJ€HAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTECPHUSM,
chOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHUCTBUSI.

3) Vuusepcanvnvie  pecynamueHuvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranuzauus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 3aJjaul, BBIOUPATh CIIOCO0 PEIIeHHUs C
y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHNUH ¢ Y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb:

e BIAQJCTh HAaBBIKAMHM MO3HABATEIbHON peIIEKCHH KaK OCO3HAHHS
COBEPILIAEMBIX JEHCTBUIA W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB;
BJIaJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJIL Ipolecca U
pe3ysbTara pelieHus MaTeMaTUYeCKOH 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IpU PpEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENIbCTB, TAHHBIX, HAWJIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHATH
MPUYUHBI TOCTUKECHUSI WIM HEAOCTHXKEHUSI PE3YJIbTAaTOB JEATEIIBHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTUYECKOTO aHAIU3a»
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHs AOKHO 00eCredynBaTh JOCTHXKEHHE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB:

10 KVIACC

Yuciaa 1 BBIYMCIECHUSA

OnepupoBaTh MOHATUSAMM: PAUUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHASI U JeCATHYHAS APOOb, TPOIECHTHI.

BoimonusaTe  apudmernyeckue  omepalud € PAalUOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonHATe npuOIMKEHHBIE BBIUMCIIEHUS, UCIIONIBb3YS MpaBUila OKPYTJICHHUS,
JIeJIaTh IPUKUAKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LEIBIM IOKAa3aTeleM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI ISl PEILICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YIJIA;
UCTIOJIB30BaTh 3aIlMCh MTPOM3BOJIBHOTO yIJla Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHAIBbHOE, UPPALIMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHECHUE;

BoinonusaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUUECKUE YPABHEHMUSL.

BoinoniHATh peoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W UPpPalUOHATBHBIX
BBIDQXKEHUH W  pelmarbh OCHOBHBIE THIBI  LEJbIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSA U HEPABEHCTBA I PEIICHUS MAaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTeil HAyKH U peaibHOU KU3HH.

MopnenupoBaTh peajibHble CUTyallud Ha $3bIKE anre0pbl, COCTaBIATh
BBID@KCHUS, YPaBHCHUs, HEPABEHCTBA [0 YCJIOBUIO 3aJayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAHUEM aIrlapara anareopsl.

DyHKIUHN U rpaguKu



OmnepupoBaTh MOHATUSAMH: (YHKIUS, CIIOCOOBI 3amaHus (DyHKIMH, 00IacTh
OTIpeNIeTICHUs U MHOXKECTBO 3HA4YeHHH (QyHKIWU, Tpaduk (QyHKIUH, B3aUMHO
obpaTHble (DYHKITUU.

OnepupoBaTh MOHATUSAMU: YETHOCT © HEYETHOCTh (DYHKIMHM, HYIH
GyHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonp3zoBath rpaduku GyHKUKN A PEIICHUS] YpaBHEHUIA.

Crtpouth W unTaTh TpaduKu TUHEHHON (PYHKIMHU, KBAAPATUYHON (DyHKITUH,
CTENEHHOUN (PYHKIIMU C IEJIBIM MTOKa3aTelIeM.

Hcnonw3oBath rpadukyd QyHKIMA Ui UCCIEIOBAHMUS TMPOIECCOB U
3aBUCUMOCTEH TIPHU PEIICHUH 3a/ad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEabHOU
KU3HH, BBIpAXkKaTh (OPMyIaMHu 3aBHCHMOCTH MEK/y BEIIMUNHAMH.

Havasa MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh MOHATUSIMHU:  I[OCJIEIOBATEIBLHOCTb, apupMeTHyecKas Hu
reoMeTpHuUecKas Mporpeccuu.

OmnepupoBaTh MNOHATUAMH: OCCKOHEUYHO YOBIBAIOMIAs Te€OMETpUYECKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIe reOMEeTpUUECKON IPOTPECCHH.

3anaBaTh MOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIIEOBATEIBHOCTEH U MPOTPECCUI IJIsl PEIICHMS
peaNIbHBIX 3a]a4 MPUKIAIHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSIMU: MHOXECTBO, OIIEPAIlUU HaJl MHOXKECTBAMH.

Hcrnonb3oBaTh  TEOPETHUKO-MHOKECTBEHHBIA — ammapar JJig  ONHCAHUs
peaNbHBIX TPOILECCOB W SBJICHHWMA, NMPU PEIICHHH 3a7ad W3 JAPYTHX y4eOHBIX
PEIMETOB.

OnepupoBaTh  MOHSATHSIMH: ompeieNeHne,  Teopema,  CJENCTBUE,
JI0Ka3aTeNIbCTBO.

11 KIIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh MNOHATHUSAMM: HATypaJIbHOE, LEIOE€ YHCIO; WCIOJIb30BAThH
IIPU3HAKHA JEJIMMOCTH LENBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCThIE MHOKUTEIN
JUISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUSAMU: JIOrapuPM UHKCIa, JECATUYHBIE U HATypajbHbIE
aorapudmel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsiT CBOMCTBa CTENEHW A MpeoOpa3oBaHMsI  BBIPAKECHUI;
ONEPUPOBATh MOHATUAMM: IOKA3aTEIbHOE YpPAaBHEHHWE U HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.



BoimonusaTe mpeoOpa3oBaHUS  BBIPAKECHUIM, COAEPKAIIMX JIOTapu(pMBI;
OIIEpUPOBATH MOHATUAMMU: JIOTAPU(PMHUUECKOE YpPaBHEHHUE U HEPABEHCTBO; PeIlaTh
OCHOBHBIE THUIIbI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxoguTe penienus npocTerinx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHHUW M €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS NIPAKTUYECKUX 3a7a4.

Haxoauts pemieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEN PalMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyallud Ha $3bIKE anre0pbl, COCTaBIATh
BBIPDAXXCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHMIO 3a/JayH,
MCCIIEJIOBATh MOCTPOCHHBIE MOJIENIU C UCIIOIb30BAaHUEM arlapara ajareopsl.

DyHKUMH U TPapuku

OnepupoBaTh  MOHATUSMU:  TepuoAnuYecKass  (QYHKUMS, [POMEXYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKH OJKCTpemMyma (QyHKIUH, HauOosblliee U
HauMEHblIee 3HayeHuss (QYHKUUM HA MPOMEXKYTKE; HCIOJIb30BaTh WX A
UCCleI0BaHus PYHKIUH, 3aJaHHOUN rpaduKOM.

OnepupoBarh MOHATUAMU: TpadUKH TOKA3aTENbHOM, JiorapupmMuueckon u
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh UX HA KOOPAMHATHOW MIJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxarb Ha KOOPJIAWHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonb3oBaTh rpadukd (QyHKIUN Ui HCCIIEOBAaHUS IPOIIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4YeCKOro aHajmu3a

OmnepupoBaTh MOHATUSAMU: HEMpephIBHAS (YHKIUS; MPOU3BOAHAS (DYHKINU;
UCIIOJIb30BATh TEOMETPUUYECKUIA M (PU3UUECKUI CMBICI MPOU3BOIHOM I pelieHus
3ajad.

HaxoauTh npon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHI.

Hcnonp30BaTh NPOM3BOJHYIO JJISl UCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSThH PE3yJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-DKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IE€pBOOOpa3Hasi W  HHTErpajl; IMOHUMATH
T€OMETPUYECKUIA U (PU3NIECKUN CMBICIT HHTETpaIa.

Haxonutbs nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTErpall
no ¢opmyne Hotorona—JIeionuna.

Pemars mpukiianHele 3aJadd, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOIO
duznyecKoro xapakrepa, CpeJICTBAMH MaTEMaTHIECKOTO aHaIH3a.



TemaTnuyeckoe NVIAaHNPOBaHNE € YKA3aHMEM KOJMYECTBA aKaJAeMHYeCKHX YaCOB, OTBOJUMBIX HA OCBOCHHE KaK/A0il TeMbl y4eOHOI 0
KYPCa M BO3MOKHOCTb HCII0JIb30BAHHUS 110 ITOM TeMe 3JIeKTPOHHBIX (HM(POBHIX) 00pa3oBaTeJIbHBIX PeCypcoB

10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

HanmeHoBaHMe pa3/e/ioB U TeM
NPOrpamMMbl

MHokecTBa palrOHAJIBHBIX U
JEUCTBUTENILHBIX uKcel. PalnonansHbIe
YpaBHCHUA U HEPABCHCTBA

®yukiun 1 rpapuku. CTeneHsp ¢ 1MeTbM
IIOKa3aTeJeM

Apudmerndeckuii KOpeHb N—OH CTETICHHU.
HppauyroHanbHble YpaBHEHNS U HEPABEHCTBA
DopmyJibl
TPUTOHOMETPUH. T pUroHOMETpUUYECKHE
YPaBHEHHUS

ITocnemoBaTenLHOCTH U nporpeccuun

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU

KoanuecTBo 4acoB

Bcero

14

18

22

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTbI

DJICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypcsbl

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3

bubnuoreka [JOK
https://m.edsoo.ru/1568aba3

bubmorexa [JOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

but6mmoreka [{OK
https://m.edsoo.ru/1568aba3

bubmuoreka [JOK
https://m.edsoo.ru/1568aba3




11 KIIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HEpPaBEHCTBA

Tpuronomerpuueckie GyHKIUH U UX
rpa¢uku. Tpuronomerpuyeckue
HEpaBEHCTBA

IIpousBoaHas. [IpumeneHne npou3BOgHOM
WHrerpai u ero npuMeHeHUs
Cucremsbl ypaBHEHUN

Harypasbnsle u niensie yucna

[ToBTOpEeHME, 0000IIICHNE, CHCTEMATH3AITUS
3HAHUHI

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbBbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubnuoreka [JOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl11c4afd

bubmmorexa [JOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [{OK
https://m.edsoo.ru/f11c4afd

bubmorexa [JOK
https://m.edsoo.ru/fl1c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl1c4afd

bubnuoreka [JOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/fl1c4afd




ITHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Ne
wn Tema ypoka

MHO€eCTBO, ONepaIuy HaJl
MHOXeCTBaMH. JluarpaMmpl
DOiinepa—Benna

PammmonansHBIC YmcHa.
OOBIKHOBEHHBIE U JECITUYHBIE
poOH, IPOIIEHTHI, 0ECKOHEUHBIE
MIepUONYECKHE Tpodu

Apudmernueckre onepanuu ¢
palMOHALHBIMH YHCIIAMH,
peoOpa3OBaHUS YHCIOBBIX
BBIPAYKECHUI

[Tpumenenue apoGeit U MPOLIEHTOB
JUI PEILIEHUs IPUKIJIAHBIX 3a7a4 U3
Pa3IMYHBIX OTpACIEl 3HAHUN U
peanbHON KU3HU

[Tpumenenue apoGeit U MPOLIEHTOB
JUI PEILIEHUs IPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpACIel 3HAHUN U
peanbHON KU3HU

JlericTBUTEIIbHBIE YHUCIIA.
PanmonaneHble 1 nppalvOHAIIbHBIC

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmnoreka [IOK
https://m.edsoo.ru/746d5dce

bu6mmoreka [JOK
https://m.edso00.ru/be888093

bubmuoreka [JOK
https://m.edsoo.ru/4d7{95fe

bubmuoreka [{OK
https://m.edsoo.ru/44dd1046

bubmuoreka [{OK
https://m.edsoo.ru/d99d8c74

bu6mmoreka [IOK
https://m.edsoo.ru/2f36a36f




10

11

12

13

14

15

16

qucia

ApudmMernueckue orneparuu ¢
JIEUCTBUTEILHBIMU YHCIIaAMHU

[TpubnuxEHHBIE BEIYMCIICHUS,
IIpaBUjIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA pe3yJIbTaTa BhIYUCICHUI

ToxnecTBa ¥ TOKIECTBEHHBIE
npeoOpa3oBaHus

VYpaBHeHHE, KOPEHb YPABHEHUS
HepaBeHcTBO, pelieHre HepaBEHCTBA

Merto nHTEpBaNIOB

Pemenwe nenpix u qpoOHO-
palMoOHAIBHBIX YPAaBHEHHH U
HEPaBEHCTB

KonrtponbHas pabota o teme
"MHOXeCTBa pallMOHAJIbHBIX U
JeUCTBUTENLHBIX YUCEIT.
ParronanbHble ypaBHEHUS U
HEpaBEeHCTB"

@OyHKIUS, CIIOCOObI 3a1aHHs
¢bynkumu. Bzaumuo o6patHbie
byHKIUN

I'padux pyskmum. O6macts
OIpEeJIeJIEHUs] © MHOYKECTBO 3HAUCHUI
¢bynkiuu. Hynmu dyskumu.

bubmnoreka [IOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [JOK
https://m.edsoo.ru/cb723fbd

bubmuoreka [{OK
https://m.edsoo.ru/3a23acl5

bu6mmoreka [IOK
https://m.edsoo.ru/l lac68be
bubmuoreka [{OK
https://m.edsoo.ru/50bdf26d

bubmuoreka [{OK
https://m.edsoo.ru/775£5d99

bubmuoreka [{OK
https://m.edsoo.ru/6ec7al07

bubmuoreka [{OK
https://m.edsoo.ru/1914a389

bu6mmoreka [IOK
https://m.edsoo.ru/226eeabf

bubmnoreka [IOK
https://m.edsoo.ru/763e75ee




17

18

19

20

21

22

23

24

25

26

27

28

IIpomeKyTKH 3HaKOIIOCTOSTHCTBA
YérHble 1 HeYETHBIE (PYHKITHH

Crenens ¢ IeabIM ITOKa3aTeIeEM.
CrangaptHas ¢popMma 3amucu
JIIECTBUTEIBLHOTO YHCIa
Hcnonw3zoBanue mogxosiieii hopmbl
3aIIMCHU JEHCTBUTEIBHBIX YHCET IS
pereHust MPaKTUYECKUX 3a/1a4d 1
MPE/ICTaBICHUS JTAaHHBIX

CreneHHast QyHKIHUS C HATYPaJTbHBIM

U LIETILIM IToKa3aTesieM. E€ cBolicTBa U

rpaduk
Apudmerndeckuil KOpeHb
HaTypaJbHOW CTENEHU

Apudmerndeckuil KOpeHb
HaTypaJbHOH CTEeNeHU

CaoiicTBa apu(pMEeTHIECKOTO KOPHS
HaTypaJbHOU CTENEHU

CBoiicTBa apu(phMETHUECKOTO KOPHS
HaTypaJIbHOW CTEIEHU

CBoiicTBa apu(pMeTHUECKOTO KOPHS
HaTypaJbHOH CTEeNeHU

JlevicTBus ¢ apuMeTHIECCKUMHU
KOPHSIMU N—OM CTENEHU

JlevicTBus ¢ apuMeTHIECKUMHU
KOPHSIMU N—OM CTENEHU

JleiicTBust ¢ apupMETHUESCKUMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff4564ad

bu6mmoreka [IOK
https://m.edsoo.ru/66446d3e

bubmnoreka [IOK
https://m.edsoo.ru/6eadc6f1

Bbu6mmoreka [JOK
https://m.edsoo.ru/3f25a047

bubmuoreka [{OK
https://m.edsoo.ru/d82¢36d4

bu6mmoreka [IOK
https://m.edsoo.ru/fe7fc4db

bu6mmoreka [JOK
https://m.edsoo.ru/d0f0b260

bubmuoreka [{OK
https://m.edsoo.ru/c3389865

bu6mmoreka [IOK
https://m.edsoo.ru/444c4b9c

bu6mmoreka [JOK
https://m.edsoo.ru/54b815¢c5

bubmuoreka [{OK
https://m.edsoo.ru/83105a0e

bubmuoreka [{OK




29

30

31

32

33

34

35

36

37

38

39

40

41

KOPHSIMU N—OM CTENEHU
JleiicTBus ¢ apuMeTHUCCKUMU
KOPHSIMU N—OM CTENEHU
JlevicTBus ¢ apuMeTHIECKUMHU
KOPHSIMU N—OM CTENEHU
Peurenue nppaioHanbHbIX
YPaBHEHUI U HEPABEHCTB
Pemrenne nppanroHanbHbIX
YpaBHEHUI U HEPABEHCTB
Pemenue nppannoHalbHbIX
YPaBHEHUI U HEPABEHCTB
Peurenue nppaoHanbHbIX
YpaBHEHUW U HEPABEHCTB
Pemrenne nppanroHanbHbIX
YpPaBHEHUI U HEPABEHCTB
CaoiicTBa u rpaduk KOpHS N-0if
CTETEHU

CBoiicTBa u rpaduk KOpHS n-oif
CTENIEHU

KonTponbhas padbota no teme
"ApudmeTrndeckuit KOpeHb N—0i
crenenu. MppanumonanbHbie
ypaBHEHUS U HEpaBEHCTBA"
CuHycC, KOCHUHYC U TAaHT€HC YHCIIOBOTO
aprymeHra

CuHycC, KOCHHYC U TAaHT'€HC YHCIIOBOIO
apryMeHra

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

https://m.edsoo.ru/2ablc7bc

bubmnoreka [IOK
https://m.edsoo.ru/eacb053¢

bubmuoreka [{OK
https://m.edsoo.ru/8a5adas1

bu6mmoreka [IOK
https://m.eds00.ru/69106ae7

bubmnoreka [IOK
https://m.edsoo.ru/9362fea9

bubmuoreka [{OK
https://m.edsoo.ru/78d9b391

bu6mmoreka [IOK
https://m.edsoo.ru/de7ca33e

bubmnoreka [IOK
https://m.edsoo.ru/87e5e52d

bubmuoreka [{OK
https://m.edsoo.ru/ebOcc5e3

bu6mmoreka [IOK
https://m.edsoo.ru/5f29b9b5

bubmnoreka [IOK
https://m.edsoo.ru/f13af630

bu6mmoreka [JOK
https://m.edsoo.ru/5f605ed0

bubmuoreka [{OK
https://m.edsoo.ru/ec9f4d78

bu6mmoreka [IOK




42

43

44

45

46

47

48

49

50

51

52

53

54

YHCIIOBOTO apryMeHTa
ApKCcUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
TpuroHomerpudeckast OKpyKHOCTb,
OTpeJieIeHUe TPUTOHOMETPHUYECKIX
(GYHKIMI 9ACIIOBOTO apryMeHTa
TpuroHomerpudeckast OKpy»KHOCTb,
orpeJiesIeHue TPUTOHOMETPUYECKUX
(GYHKIMIA 9ACIIOBOTO apryMEHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIbI

OCHOBHBIE TPUTOHOMETPUIECKUE
hopmyITbl

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIbI

IIpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH
ITpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI
[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH
IIpeoGpa3oBanue
TPUTOHOMETPUYECKUX BBIPAYKCHUH
ITpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI

Pemenue TpuroHoMeTpruueCcKuxX

https://m.edsoo.ru/b8f5d49a

bubmnoreka [IOK
https://m.edsoo.ru/f1{f9220

bu6mmoreka [JOK
https://m.edsoo.ru/6df195a0

bubmuoreka [{OK
https://m.edsoo.ru/6b61c578

bu6mmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

bu6mmoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bubmuoreka [{OK
https://m.edsoo.ru/b8a0ff2f

bu6mmoreka [IOK
https://m.edsoo.ru/12d1413¢

bu6mmoreka [JOK
https://m.edsoo.ru/e248c5fc

bubmuoreka [{OK
https://m.edsoo.ru/09basb3d

bubmnoreka [IOK
https://m.edsoo.ru/1f4655da

bu6mmoreka [JOK
https://m.edsoo.ru/76¢€9958

bubmuoreka [{OK
https://m.edsoo.ru/8fa598b5

bu6mmoreka [IOK




55

56

57

58

59

60

61

62

63

64

YpaBHEHUM

Pemenue TpuroHoMeTpruUeCcKuX
YpaBHEHUI

PemreHne TpUroHOMETpUYECKUX
YpaBHEHUI

Pemenne TpuroHoMeTpudecKux
YpaBHEHUU

Pemenue TpuroHoMeTpuueCcKuX
ypaBHEHUI

PemreHne TpUroHOMETpUYECKUX
YpaBHEHU

O060611eH1E 10 TeMaM "OCHOBHBIE
TPUTOHOMETpHUYECKHE (HOPMYIIHI.
Tpuronomerpuueckue ypaBHeHus"

Kontponbnas paboTa mo teme
"®opMyJibl TPUTOHOMETPUH.
TpuroHomerpuueckue
ypasHenus"/Bcepoccuiickas
poBepoyHas paboTa

Hroroas koHTpoabHAs paboTa /
Bcepoccuiickas mpoBepouHasi paboTa

O0001enne, cucreMaTH3amus 3HaHUH
3a Kypc aiareOpsl U Havya
MarteMaTtudeckoro aHaiamsa 10 kiracca

Apudmernueckas u reoMeTpudecKast
nporpeccuu. Mcnonb3oBanue
IIPOrPECCUH I PELIEHUS PEATBHBIX
3aJa4 IPUKJIAJHOTO XapaKTepa

https://m.edsoo.ru/6baefel9

bubmnoreka [IOK
https://m.edsoo.ru/alf8d141

bubmuoreka [{OK
https://m.edsoo.ru/65a0f2d0

bu6mmoreka [IOK
https://m.edsoo.ru/0d8a770d

bubmnoreka [IOK
https://m.edsoo.ru/cec28774

bubmuoreka [{OK
https://m.edsoo.ru/e6eec650

bu6mmoreka [IOK
https://m.edsoo.ru/ae44acdc

bu6mmoreka [IOK
https://m.edsoo.ru/b46a8228

bubmnoreka [IOK
https://m.edsoo.ru/188bbf6c

bubmuoreka [JOK
https://m.edsoo.ru/33e6629¢

bubmuoreka [{OK
https://m.edsoo.ru/d3666918




65

66

67

68

BbeckoneuHo yOsiBaromias
reomeTrpuyeckas nporpeccus. Cymma
0eCcKOHEeUHO yOBIBAOIICH
reOMETPUYECKON MPOrPecCcuu

dopmyJia CIOKHBIX IPOLIEHTOB

®opmyJia CIOKHBIX TPOLICHTOB

O0001enue, cucTeMaTH3alusI 3HaHUH
3a Kypc aiareOpsl U Havya
MaTeMaTuueckoro anaiansa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/1¢cbf72bl

bubmuoreka [{OK
https://m.edsoo.ru/538fc437

bubmuoreka [JOK
https://m.edsoo.ru/c2627¢eca

bubmuoreka [JOK
https://m.edsoo.ru/49f1b827




11 KIIACC

Ne
n/n

10

11

12

Tema ypoka

Crenenb ¢ palioHaIbHBIM
nokasaresem

CBoiicTBa cTENEHA

[IpeoOpazoBanue BEIpaXKEHUH,
COJICPIKAIIUX PAIMOHAIBHBIC CTEIICHU

[Ipeobpa3oBanue BbIpaKeHUH,
COJIEpKalIMX PALlMOHAJIBHBIE CTENIEHU

[IpeobpazoBaHme BhIpaKEHUH,
COJIEPIKAIINX PaIlMOHAIBHBIC CTCTICHU

IlokasaTenbHble ypaBHEHUS U
HEPABCHCTBA

IToxa3aTennHEIC YPaBHCHUA U
HCpPaBCHCTBA

[TokazarenbHble ypaBHEHUS U
HEpaBeHCTBa

IlokasaTenbHble ypaBHEHUS U
HEPABCHCTBA

IToxa3aTennHEIC YPaBHCHUA U
HCpPaBCHCTBA

[TokazarenbHast pyHKIMS, €€ CBOMCTBA
1 rpaduk

Konrponsnas pabora o Teme

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHYecKue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHbIE

uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.eds00.ru/a52939b3

bu6mmoreka [JOK
https://m.edsoo.ru/ff601408

bubmuoreka [{OK
https://m.edsoo.ru/3d87e248

bu6mmorexka [IOK
https://m.edsoo.ru/343c6b64

bubmnoreka [IOK
https://m.edsoo.ru/4064d354

bubmuoreka [{OK
https://m.edsoo.ru/be76320c

bu6mmorexka [IOK
https://m.edsoo.ru/3d408009

bubmnoreka [IOK
https://m.edsoo.ru/bd5ff0ec

bubmuoreka [{OK
https://m.edsoo.ru/cebf10c6

bu6mmoreka [IOK
https://m.edsoo.ru/536de727

Bbu6mmoreka [JOK
https://m.edso0.ru/85bc8132

bu6mmoreka [JOK




13

14

15

16

17

18

19

20

21

22

23

24

25

"CreneHp ¢ pallioOHaJIbHBIM
nokasaresneM. [lokazarenbHas
¢byskuus. [lokazarenbHbie ypaBHEHHUS U
HepaBeHcTBa"

Jlorapudm uucna

JlecATUYHbIEC U HATypaJbHbIE
sorapupmsbl

[IpeobpazoBaHme BhIpaKEHUH,
COJIEPIKALIHX JIOTapU(HMBI
[Ipeobpa3zoBaHue BhIpaXKEHUH,
coJiepKaIiux jJorapupmMbl
[IpeoOpazoBanue BEIpaXKEHUH,
COJIepKALIUX JIOTapU(HMBI
[IpeobpazoBaHme BhIpaKEHUH,
COJIEPIKALIHX JIOTapU(DMBI
Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

Jlorapudmmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHeHUS U
HEpPaBEHCTBA

Jlorapudmuueckast pynkuus, e
CBOWCTBa U TpauK

Jlorapudmudeckas pyHkmms, eé
CBOWCTBA U TpapuK

Tpuronomerpuieckne GyHKINU, HX

https://m.edsoo.ru/58e8e212

bubmuoreka [{OK
https://m.edsoo.ru/3e3230d4

bubmuoreka [{OK
https://m.edsoo.ru/lea72162

bubmnoreka [IOK
https://m.edsoo.ru/da48154c¢

bu6mmoreka [JOK
https://m.edsoo.ru/4beff03b

bubmuoreka [{OK
https://m.edsoo.ru/fe18912d

bubmnoreka [IOK
https://m.edsoo.ru/fadb8aa5

bubmuoreka [JOK
https://m.edsoo.ru/3034724e

bubmuoreka [{OK
https://m.edsoo.ru/712ac2d9

bubmnoreka [IOK
https://m.edsoo.ru/9e3{4bc9

Bbu6mmoreka [JOK
https://m.edsoo.ru/15bclctb

bu6mmoreka [IOK
https://m.edsoo.ru/d68bbe9d

bubmnoreka [IOK
https://m.edsoo0.ru/9d102051

bubmnoreka [IOK
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CBOWCTBA U TpaduKu

TpuroHomerpuieckne GyHKIIUU, HX
CBOMCTBA U rpauKu

Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue HyHKINH, UX
CBOWCTBA U TpapuKu

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPAaBEHCTB

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

ITpuMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPUUECKHUX
HEPAaBEHCTB

Konrponsnas pabora o Teme
"Jlorapudmmuaeckas QyHKIHUS.
Jlorapudmuueckue ypaBHeHUS U
HEepaBeHCTBA. T pUroHOMETpHUYECKHE
(GYHKIMHM B UX

rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"

HenpepriBable GyHKIIUN

Metoa UHTEpPBAJIOB TSI pEIICHUS
HEPaBEHCTB

Meto MHTEpPBAJIOB AJIsI PELICHUS
HEpPABEHCTB

[TpousBonHas pyHKIUU

https://m.edsoo.ru/beeff646

bubmnoreka [IOK
https://m.edsoo.ru/d2e4601b

bubmuoreka [{OK
https://m.edsoo.ru/ba9da96d

bu6mmoreka [IOK
https://m.edsoo.ru/24ab3c53

bubmnoreka [IOK
https://m.edsoo.ru/5272b9al

bubmuoreka [{OK
https://m.edsoo.ru/0c837397

bu6mmoreka [IOK
https://m.edsoo.ru/e6e1901f

bubmnoreka [IOK
https://m.edso0.ru/0f903c¢75

bu6mmoreka [JOK
https://m.edsoo.ru/10130727

bubmnoreka [IOK
https://m.edsoo.ru/403bfb0d

bubmnoreka [IOK
https://m.edsoo.ru/6db0b423

bubmuoreka [{OK
https://m.edsoo.ru/0adbcelb

bubmuoreka [JOK
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42

43

44

45

46

47

48

49

[TpousBonHas pyHKINU

I'eomerprueckuii 1 GPU3NIECKHIA CMBICIT
IIPOU3BOJHOM

I'eomeTpuueckuit 1 PU3NIECKUIT CMBICIT
MIPOU3BOJHOMN

ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH

ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKLUH

ITpou3BosiHas CyMMBI, IPOU3BEICHHUS,
4acTHOTO (yHKIMH

[Ipou3BoHast CyMMBI, IPOU3BEICHHUS,
4acCTHOTO (PyHKIIUHA

[Tpou3BoHas CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DYyHKIIMH

[Ipumenenne npon3BOIHON K
uCCcleIoBaHUIO (PyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne nporu3BOHON K
uccaea0BaHuio (QYHKITUN Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuI0 (QYHKITUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne NpOU3BOJHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://m.edsoo.ru/0731ad3d

bu6mmoreka [JOK
https://m.edsoo.ru/723dd608

bubmuoreka [{OK
https://m.edsoo.ru/6¢8d36ff

bu6mmoreka [IOK
https://m.edsoo.ru/a413eca9

bu6mmorexka [IOK
https://m.edsoo.ru/c7550e5f

bu6mmoreka [IOK
https://m.edsoo.ru/14ab3cdb

bu6mmoreka [IOK
https://m.edsoo.ru/c12a0552

bu6mmoreka [JOK
https://m.edsoo.ru/d5981201

bubmuoreka [{OK
https://m.edsoo.ru/1de34d4d

bu6mmoreka [IOK
https://m.edsoo.ru/17af2df9

bubmnoreka [IOK
https://m.edsoo.ru/a8ca5ad4

bu6mmoreka [JOK
https://m.edsoo.ru/0b411edd

bubmuoreka [{OK
https://m.edsoo.ru/caf9bd2f
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59

Haxoxneaue HauOoJIbILIETO U
HAUMEHBIIIETO 3HaUCHUsT (YyHKIIUU Ha
OTpe3Ke

HaxosxneHre HanOobIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU Ha
OTpe3Ke

Haxoxnenue HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAUYCHUS (YHKIIUU Ha
OTpe3Ke

Haxoxnenne HanOoJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS (PYHKIIMHU HA
OTpe3Ke

Haxoxneaue HauOoJIbILIETO U
HAaUMEHBIIIETO 3HAUCHUST (YHKIIUU HA
OTpe3Ke

Haxoxnenne HanGombIero u
HaMMEHBIIIETO 3HAYeHUS (PYHKIUHU Ha
OTpe3Ke

[IpumeneHnne npou3BOIHOM ISt
HAXO0XICHUS HAWTYYIlero pelieHus B
MPUKIIAIHBIX 3a7a4ax, s
OIIpeJIeJIEHUs] CKOPOCTH Ipolecca,
3aJJaHHOTO (POPMYJIIOi MK rpaduKoM
Kontponbnas paboTa mo Teme
"[IponzBoanas. [Ipumenenue
MPOU3BOAHOMN"

[TepBooOpasnas. Tabmuma
epBOOOPa3HBIX

[TepBooOpasnas. Tabmuma
epBOOOPA3HBIX

bubmuoreka [{OK
https://m.edsoo.ru/fac78105

bu6mmoreka [IOK
https://m.edsoo.ru/fb6a8act

bubmnoreka [IOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [JOK
https://m.edso0.ru/d9469916

bubmuoreka [{OK
https://m.edsoo.ru/ad15000e

bu6mmoreka [IOK
https://m.edsoo.ru/86adcbfd

bu6mmoreka [IOK
https://m.edso0.ru/13205d80

bu6mmoreka [IOK
https://m.edsoo.ru/f8ed5199

bu6mmoreka [JOK
https://m.edsoo.ru/d777edf8

bubmuoreka [JOK
https://m.edsoo.ru/30¢3697b
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65

66

67

68

69

70

71

72

WHTerpai, reOMeTpUYECKUN U
¢bu3nvecKkuil CMBICI UHTETpasa
WNuTterpan, reomeTpuyeckuii u
(bu3nueckuil CMBICT HHTETpala
NHTerpai, reoMeTpuyeCcKuii 1
(bu3nvecKuil CMBICI UHTETpasa
Brruncnenue uHTErpana mo gopmyiie
Herorona—JleitOHura

Boruncnenue unrerpana no ¢popmyiie
Herorona—JleitOanna

Brruucnenue unTerpana no gpopmyie
Herorona—Jleiibanma

Brrunciienue unaTerpana mno gpopmyie
Herorona—Jleitbauna

Cucremspl TMHEWHBIX YpaBHEHUN

Cucrempl TMHEWHBIX ypaBHEHUN

Pewrenue npukiagHeixX 3a1a4 ¢
IIOMOIIBKO CUCTEMBI JIMHENHBIX
YpaBHEHUU

Pemenue npuknaaHbix 3aga4 ¢
IIOMOIIIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUU

Cuctembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHBIX, JIOTApUPMUIECKUX
YpaBHEHUU U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIbIX,

bubmuoreka [{OK
https://m.eds00.ru/391272¢9

bubmnoreka [IOK
https://m.edsoo.ru/d359fb5f

Bbu6mmoreka [JOK
https://m.edsoo.ru/07eb464b

bubmuoreka [{OK
https://m.edsoo0.ru/b9b225¢3

bubmnoreka [IOK
https://m.edsoo.ru/b800deb4

Bbu6mmoreka [JOK
https://m.edsoo.ru/f5eed075

bu6mmoreka [IOK
https://m.edsoo.ru/41da431a

bu6mmoreka [IOK
https://m.edsoo.ru/b648235a

bubmuoreka [{OK
https://m.edsoo.ru/5ab83864

bu6mmoreka [IOK
https://m.edsoo.ru/a4d65ee5

bu6mmoreka [IOK
https://m.edsoo.ru/aa5962¢l

bubmnoreka [IOK
https://m.edsoo.ru/48190472

bubmnoreka [IOK



73

74

75

76

77

78

79

80

81

paLMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, JOTapUPMHUECKUX
YpPaBHEHUI U HEPABEHCTB

Cucrempl 1 COBOKYITHOCTH LIENbIX,
palOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTebHbIX, JIOTapu(pPMUIECKIX
YPaBHEHUU U HEPABEHCTB

CucremMpl 1 COBOKYITHOCTH LIENbIX,
palOHAIbHBIX, UPPALMOHAIIBHBIX,
NOKa3aTeIbHbIX, JIOTapu(pMUIECKIX
YPaBHEHUN U HEPABEHCTB

Hcnons3zoBanue rpadukoB GpyHKITUH
IUTsl pEIICHUs] YPaBHEHUH B CUCTEM

Hcnonp3oBanue rpadukoB QyHKIUIH
IUISL PEICHUS] YPaBHEHUH W CUCTEM

[IpuMmenenne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 u3
pa3IMyYHbIX 00JacTe HayKu U
peanbHON KU3HU

Konrtponbnas pabora o teme
"WHTerpan u ero npUMeHEHUsl.
Cucremsbl ypaBHeHUI"

Harypasibhble u niensle yncia B 3aa4ax
13 peajbHOM KU3HU
HarypanbHble 1 Lenbie ynucia B 3aa4ax
W3 peIbHOM )KU3HU
HarypanbHble 1 1enbie ynucna B 3agadax
W3 pEATbHOM )KU3HU

https://m.edsoo.ru/2dbd3859

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17¢e

bu6mmoreka [IOK
https://m.edsoo.ru/81cccfe9

bubmnoreka [IOK
https://m.eds00.ru/039949bf

bubmuoreka [JOK
https://m.edsoo.ru/a7d95{79

bubmuoreka [{OK
https://m.edsoo.ru/ca878deb

bubmuoreka [{OK
https://m.edsoo.ru/471¢735b

bubmnoreka [IOK
https://m.edsoo.ru/3ceel327

bubmuoreka [JOK
https://m.edsoo.ru/a35al131d

bubmuoreka [{OK
https://m.edsoo.ru/ef10c4{9
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95

HpI/ISHaKI/I JACIINMOCTHU LOCIIBIX YUCECIT

HpI/ISHaKI/I JACIINMOCTHU LOCIIBIX YUCECIT

[Tpu3HaKK AETMMOCTH LETBIX YHCEI

[ToBTOpeHmEe, 06001ICHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

[ToBTOpeHue, 06001IeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS

[ToBTOpenue, 06061IeHNE,
CUCTeMAaTH3alusl 3HAaHUIH. Y paBHEHUS

[ToBTOpeHmE, 06001ICHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

[ToBTOpeHue, 06001IeHNE,
CUCTEMaTH3alus 3HAaHUM. Y paBHEHU

[ToBTOpeHue, 06061IeHNE,
CUCTeMAaTH3alusl 3HAaHUH. Y paBHEHUS

[ToBTOpeHmE, 06001ICHNE,

cuctemaTtusanus 3HaHuil. HepaBeHcTBa

[ToBTOpeHue, 06001IEHNE,

cucreMarusanus 3HaHuii. Hepasencrsa

[ToBTOpeHue, o600mEeH e,

CHCTEMAaTHu3aIus 3HaHUM. HepaBeHCTBa

[ToBTOpeHmE, 06001ICHNE,

cuctemaTtusanus 3HaHul. HepaBeHcTBa

[ToBTOpeHme, 06001IEHNE,
cucreMaTrmni3anus 3HaHI/II>'I. CI/ICTGMBI
YpaBHEHUI

bubmuoreka [JOK
https://m.edsoo.ru/51696a67

Bbu6mmoreka [JOK
https://m.edsoo.ru/fab81c0e

bubmnoreka [IOK
https://m.edsoo.ru/ef2¢c6e43

bu6mmoreka [JOK
https://m.edsoo.ru/0312cf8¢

bubmuoreka [{OK
https://m.edsoo.ru/247d2fe7

bu6mmorexka [IOK
https://m.edsoo.ru/e8b87729

bu6mmoreka [JOK
https://m.edsoo.ru/1bf2{b98

bubmuoreka [{OK
https://m.edsoo.ru/9c44c6eca

bu6mmoreka [IOK
https://m.edsoo.ru/337aad59

bu6mmoreka [JOK
https://m.edsoo.ru/a86014¢l

bubmuoreka [{OK
https://m.edsoo.ru/5c45a60a

bubmnoreka [IOK
https://m.edsoo.ru/19304aba

Bbu6mmoreka [JOK
https://m.edsoo.ru/c3d4b282

bubmuoreka [{OK
https://m.edsoo.ru/a20b8adc
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99

100

101

102

[ToBTOpeHme, 06001IEHNE,
cucreMaTtmni3alusia 3HaHI/II>'I. CI/ICTGMBI
YpaBHEHUI

[ToBTOpenue, 06061IeHNE,
cucremaTusanus 3HaHu. OyHKIMU

[ToBTOpeHmE, 06001ICHNE,
cucrtemaTusanus 3HaHui. OyHKImn

Htorosas koHTposbHas paboTa

Hrorosas koHTpobHas paboTa

O0001enne, cucreMaTH3amus 3HaHUH
3a Kypc ajareOpsl U Havda
MaTeMaTudeckoro anaiamza 10-11
KJIACCOB

O0001enne, cucTreMaTH3aIus 3HaHUH
3a Kypc ainreOpbl U Haya
MaTeMaTudeckoro anaiamza 10-11
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

bubmuoreka [{OK
https://m.edsoo.ru/a012476d

bu6mmoreka [IOK
https://m.edsoo.ru/d620c191

Bbu6mmoreka [JOK
https://m.edsoo.ru/7017196f

bu6mmoreka [JOK
https://m.edsoo.ru/513c9889

bubmnoreka [IOK
https://m.edso00.ru/2276973

bubmnoreka [IOK
https://m.edsoo.ru/3330f7ef

bu6mmoreka [JOK
https://m.edsoo.ru/cead345e
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