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I[TOACHUTEJIBHAA 3AITMCKA

VYueOHbll Kypc «Anredpa W Hadyajga MaTeMaTHYECKOTO aHalM3a» SIBIISETCS
OTHUM U3 HauOojiee 3HAYMMBIX B IpOrpamMme cCpeaHero oOmiero oOpa3oBaHMUS,
IIOCKOJIbKY, C OJHOH CTOPOHBI, OH O0CCIICYMBACT MHCTPYMEHTAIbHYIO 0a3y s
U3YUYCHHSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (OpMHUpPYET
JIOTHYECKOe M a0CTPAaKTHOE MBIIUICHHE OOy4YarolIUXcs Ha ypoBHE, HEOOXOANMOM
JJIA OCBOCHUA I/IH(bOpMaTI/IKI/I, 06H_IGCTBO3HaHI/I5I, HUCTOPUHU, CIIOBCCHOCTU U APYIrux AUCHHUILIIWH.
B pamkax pgaHHOro y4eOHOrO Kypca OOydYaromIuecs OBJIAQJIEBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOI HayYKH, KOTOpast bopmynupyer CBOM
JOCTHKEHUS] B MaTEeMaTHIECKO# (opme.

V4eOHblid Kypc aiareOpbl ¥ Hayajl MaTeMaTHYeCKOro aHajiu3a 3aKiaJblBacT  OCHOBY

JJI1 YCIICHIHOI'O OBJIaACHU A 3aKOHaMH (bI/ISI/IKI/I, XUMHU, 6I/IOJ'IOFI/II/I,
MMOHMMAaHHUSI OCHOBHBIX TEHJCHIUI Pa3sBUTHA SKOHOMHUKH U 06H_ICCTBGHHOI71 KHN3HH, IIO3BOJIICT
OPUCHTHUPOBATLCA B COBPCMCHHBIX III/I(prBI)IX u KOMITBIOTCPHBIX

TCXHOJIOTHAX, YBCPCHHO HCIIOJB30BATH UX JIA JaabHEHUIIEr 0o O6pa3OBaHI/I$I U B
MMOBCEIHEBHOM XM3HM. B TO ke BpEMs OBJIaJICHUC a6CTpaKTHBIMI/I U JOTUYCCKU CTPOruMH
KOHCTPYKIHAMU anre6pbl U MATCMATH4YCCKOI'0 aHaji3a pa3BUBACT YMCHHC HAXOIUTb

3aKOHOMEPHOCTH, 000CHOBBIBATh VCTUHHOCTD, JIOKa3bIBaTh
YTBEPXKJIEHHUS C MOMOIIBIO MHIAYKIUU W pacCyXIaTh NEAYKTUBHO, HCIOJB30BaTh 0000IIEeHHE
51 KOHKPETHU3aLHUIO, abcTparupoBaHue " aQHAJIOTHIO, bopmupyet

KPEaTUBHOE U KPUTUYECKOE MBIIIJICHHE.
B xonme usyuenus yueOHOro kypca «Anredpa ¥ Hauyaisa MaTeMaTHUYECKOIO
aHanmM3a» OOydalouIrecs MOJyJyaroT HOBBIM ONBIT pEIIeHUS NPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO IOCTPOEHHUSI MaTeMaTHYECKHX MOJIENEeW peajbHBbIX CUTYyallHil,
UHTEpIIpETalNN MOJTy4YEHHBIX pelieHui, 3HAKOMSATCS c puMepamMu
MaTeMaTUYeCKUX  3aKOHOMEPHOCTEH B Ipupoe, Hayke U HCKYCCTBE, c
BBIIAIOIIMMUCS MaTEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.
VY4eOHbIl Kypc oO0nazaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM MOTEHIUAIOM, KOTOPBII

peanusyercs Kak yepes y4eOHBIN Marepual, CIOCOOCTBYIOIIUNA
(GOpMHUPOBAHHIO HAYYHOIO MMPOBO33pEHHUS, TaK M uepe3 creuuduky ydeOHOM
JeSITEIIbHOCTH, TpeOyromen MPOJOJKUTEIbHON KOHIIEHTpaluu BHUMaHUs,

CaMOCTOATCIIBHOCTH, AKKYPaTHOCTH n OTBE€TCTBCHHOCTH 3a HOJ'Iy‘ICHHBIfI pe3yibTar.
B ocHoBe wMmeroauku oOyueHuss anreOpe M HadajgaM MaTeMaTHYecKOro
aHaJn3a JIEKUT AEATSIIbHOCTHBINA MPUHLUI O0yUCHHUSL.
B crpykrype yueOHOro kypca «Anrebpa W Hayajga  MaT€MaTH4YECKOTO
aHaJM3a» BBIJICJIEHBI CIEAYIOUIME COJepkKaTelbHO-MEeTOInYeckre JIUHUU: «Hucna
U BeIUMCIEHUs Y, «DyHKIMN U Tpaduku», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKOTo aHaIn3a, «MHO)ecTBa u JIOTHKa. Bcee OCHOBHbIE



COJIePXKATEIbHO-METOJJUYECKNE  JIMHUM ~ M3YYaloTCs  Ha  MPOTSHKEHWH  JIBYX  JIET
0o0y4yeHUs1 Ha ypOBHE cCpenHero ooOmero oOpa3oBaHMS, €CTECTBEHHO JOIOIHSS
Jpyr Ipyra W IOCTEIIEHHO HACHINASCh HOBBIMHU TeMaMH W pasjenamu. J[aHHBIA  y4eOHBIH
KypCc  SIBIIICTCSl ~ WHTETPATUBHBIM,  IIOCKOJBKY  oOBemuHseT B cebe colepkaHue
HECKOJIbKUX MaTeMaTHYECKUX JMCIUTUINH, TaKUX KaK anreOpa,
TPUTOHOMETPHSI, MAaTEMAaTHUYECKUU aHAIW3, TEOPHS MHOXECTB, MaTeMaTHUYECKas
goruka W Apyrue. [lo Mepe Toro kak oOydarommecss OBJIAJEBAlOT BcE Oolee
HMIMPOKHM MaTeMaTUYECKHM aIlllapaToM, Y HHUX TOCJIEIOBaTeIbHO (hopMUpyeTCs U
COBEPILIECHCTBYETCSI yYMEHHUE CTPOHUTH MaTeMaTHYECKYIO MO/IEITh peaabHOI
CUTYyallMH, NMPUMEHSATh 3HAHUs, MOJyYCHHbIC NIPU M3YYCHHUU Y4eOHOTO Kypca, IUIs
pEILICHHsI CaMOCTOSITEIIbHO C(OPMYITMPOBAHHON MaTeMaTHYeCKOW 3aJauu, a 3aTeM
UHTEPIPETHPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMYEeCKast TUHUS «Yuclia W BBIYUCICHHS» 3aBEpIIacT
(GbopMUPOBaHHE HABBIKOB WCITOJIL30BAHUS JCHCTBUTEILHBIX YHCET, KOTOPOE OBLIO
HAYaTO Ha yPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpennero oOrmiero

o0Opa3oBaHus ocoboe BHHUMaHUE ylensiercs (bopmMHpOBaHHUIO HaBbIKOB
panuoOHaJIbHBIX BBI‘IHCJ’IGHI/Iﬁ, BK/IIOHAOIIIUX B ce0s1 HCIIOJIb30BaHUE Pa3IMIHBIX q)OpM
3alImucu quciia, YMCHUC J€JIaThb IIPUKUIKY, BBIIIOJIHATD HpI/I6JII/I)KéHHI)I€
BBIYUCJICHUA, OLUCHHBATH YHCJIOBLIC BBIPAXKCHUA, pa60TaTI) C MaTeéMaTu4eCKUMHU

KOHCTaHTaMHU. 3HaKOMBbIE O6y‘-IaIOHII/IMC$I MHOXECTBA HaTypaJlbHBbIX, OEIbIX,
panuoOHaJIbHBIX u HeﬁCTBHTeHLHBIX YHUCECIl JOITOJIHAKOTCS MHOXCCTBOM
KOMITJIEKCHBIX YHUCCII. B KaXJ10M u3 9THUX MHOXCECTB paccMaTpruBarOTCA

CBOWCTBEHHBIE €My  CIeHU(HUECKHe  3aJaud W ONepaluu.  JeJIeHWEe  HaIelo,
ONEPHpPOBAHME  OCTAaTKaMH  HAa  MHOXXECTBE  IIENBIX  4YHCed, OCOOble  CBOICTBa
PpaluOHAJIbHBIX W UPPALUMOHAJIBHBIX YHCCII, apI/ICpMeTI/ILICCKI/Ie ornecpanru, a TaKKe
H3BJICUCHUC KOPHA HaTypaﬂLHOﬁ CTCIICHN HAa MHOXECTBC KOMIIJICKCHBIX YHCECII. Bnaroz[apfl
MOCJIEIOBATEITIFHOMY paciumpeHuto Kpyra HCIIOJTE3YEMBIX quce "
3HAKOMCTBY C BO3MOXHOCTAMU HX HNPUMCHCHHA I PCUHICHUSA PA3JIMYHBIX 3aJaq
dbopMHpyeTCs TPEACTABICHHE O €IMHCTBE MAaTEMaTHKH KaK HayKH M €€ poJid B
MOCTPOCHUH MOJIENIEH peallbHOTO MUpA, IMUPOKO HCIOJIB3YIOTCS 0000IIeHNEe |
KOHKpECTU3aIMs.

JIuana «YpaBHEHHsS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
0o0y4yeHuss Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXKIOM pas3jele
[TporpaMMbl  TIPEAYCMOTPEHO  pEIIeHHWE  COOTBETCTBYIOIIMX  3ajJad. B  pesynbrare

oOyyJaromuecs OBJIAJICBAIOT pa3IMYHBIMU METOIaMH pelIeHus] pauroOHaIbHbIX,
MppalOHAIBHBIX, IMOKa3aTeNIbHBIX, Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEpPABEHCTB MW  CHUCTEM, a TakKXKe 3aJad, COJAEpKAIMX IapaMeTPBhL.
[Tonyuyennbie YMEHHUS IUPOKO HCTOJIb3YIOTCS npu

UCCIIeOBaHUM (YHKIUN C MOMOIIBI0 MPOU3BOJHOM, NPU pPEUICHUH MPUKIATHBIX



3aJa4 M 3a/ad Ha HaxOXKIeHHE HauOONbIINX U HAaUMEHBIIMX 3HAYCHUU (PYHKLIHU.
Jannast conepskarenbHasi JIMHUS BKIIIOYaeT B ce0sl Takke (OPMUPOBAHHWE YMEHHUH BBINOIHSTD

pacuéTsl o dbopmynawm, npeobpazoBaHus palyoHaNbHbIX, HPPALMOHATBHBIX U
TPUTOHOMETPUUECKHIX BBIPAYKEHUH, a TaKxe BBIpaXEHUI,
COJlep)KalIMX CTeMeHH U Jorapudmbl. bmaronaps wu3zydeHuro aiaredOpanyeckoro Marepuana
MIPOUCXOJUT nanpHenmee pasButue JIITOPUTMHYECKOTO u
a0CTPaKTHOTO MBILIUICHUS] OOy4arommxcs, (OPMUPYIOTCS HAaBBIKU JI€IyKTUBHBIX

paccyXJIeHUM, paboThI c CHUMBOJIBHBIMU dbopmamu, [peJICTaBICHUS
3aKOHOMEPHOCTE M 3aBHCHUMOCTEl B BHJE PaBEHCTB M HeEpaBeHCTB. AnreOpa

npejaraeT s dexkTUBHBIC UHCTPYMEHTBI IE pelieHus MPAKTHYECKUX u

€CTECTBEHHO-HAYYHbIX 3aJa4, HarjJsiIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenbHo-MeToanueckas  JuHUA  «DyHKIMM U rpadukm» TECHO
MEPEIUIeTaeTCsl C JAPYTMMHU JIMHUAMH Y4eOHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBbICTIE 3a1a€T MOCIEA0BATEIBHOCTh U3yUEHHsI MaTtepruaiia. M3ydeHne CTEneHHo,
NOKa3aTeIbHOH, JIOTapu(PMUIECKON U TPUTOHOMETPHUUECKUX (PYHKIMH, X CBOHCTB
U TpaUKOB, WCIOIB30BAHUE (PYHKIMA JJIs PEIICHUsS 3a1ad U3 JPYTHX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU TECHO CBS3aHO KaK C MAaT€MaTUYECKUM aHaJIU30M,
TaKk W C pEIICHHEeM ypaBHEHWH W HepaBeHCTB. [Ipu 3ToM OoibIlloOe BHHUMaHUE
yaensiercss (GOPMUPOBAHUIO YMCHHsS BhIpaxaTh (OPMYJIAMH 3aBUCUMOCTH MEXKIY

pa3MYHBIMH  BEIMYMHAMH,  HCCIENOBaTh  MOJy4YeHHblE  (YHKIHH,  CTPOUTh  HX
rpaduku. Marepuan 3TOi CoAepKaTeNbHOW JTMHUM HAIeJIeH Ha Pa3BUTHE YMEHHMA
HAaBBIKOB, ITO3BOJIIOIINX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJINYUHAMU B
pa3nuyHOK (opMme: aHATUTHUYECKOW, Tpaduueckoil u cioBecHoW. Ero m3ydenwue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIILLJICHUS, CIIOCOOHOCTHU K

0000IICHIIO U KOHKPETU3AITUH, UCTIOIH30BAHUIO aHAJIOTHH.

ConepxarenpHass nuHUS «Hauama maTeMaTwdeckoro aHaim3ay» IO3BOJISET
CYHIGCTBGHHO paCIHI/IpI/ITI) prr KaK MaTeMaTH4YCCKHUX, TaK U HpI/IKHa)IHBIX 3aja4,
I[OCTYHHI)IX 06y‘~IaIOHlI/IMCﬂ, TaK KakK Y HHUX ITOABJISICTCS BO3MOXKHOCTH CTpOI/ITB Fpaq)HKI/I

CJIOKHBIX GbyHKIMH, OIPENEIATh 170:¢ HauOoJbIINE " HaVMEHBIIINE
3HAU€HUs, BBIYUCIATH IJIOWEAAM (GUryp M OO0BEMBI Tell, HaXOAUTh CKOPOCTH M YCKOPEHHS
mpoueccoB.  JlaHHasg ~ coaepkarenapHas ~— JIMHUSA  OTKPBIBAET  HOBBIE BO3MOXKHOCTH
IIOCTPOEHUsT ~ MAaTEeMaTU4YECKUX  MOJENIEH  pealbHbIX  CHUTyallMd, II03BOJIIET  HAXOJIWUTh
Hauy4uiee peuieHue B MIPUKJIAIHBIX, B TOM YUCJIE€  COLIMAIBHO-
HKOHOMUYECKHUX, 3aJjauax. 3HAKOMCTBO ¢ OCHOBAMM MAaT€MAaTHYECKOrO aHajlh3a CIIOCOOCTBYET
Pa3BUTHIO abCTpaKTHOrO, (GbopManbHO-JIOTHYECKOTO U KpEaTHMBHOTO MBIIUICHHUS,
(GbOpMUPOBAHUIO YMEHUI pacno3HaBarTh MIPOSIBIICHUS

3aKOHOB MaTeMaTHUKH B HayKe, TEXHUWKE M HCKyccTBe. OOydaroniuecs y3HAIOT O



BBIJIAIOIINXCS PE3Yy/IbTaTax, MOJTYYSHHBIX B XO/I€ Pa3BUTHS MAaTEeMaTHKU KaK HayKH,
U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKash JTMHUSA «MHOXeCTBA U JIOTHKa» BKIIOYACT B cebst
JJIEMEHTHI TEOpUU MHO>KECTB " MaTeMaTHIeCKOn JIOTHKH. Teoperuko-
MHO>KECTBEHHBIC TIPE/ICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTeMaTUKU
U Tpe/yiaraloT HamboJiee yHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONINN BCE pa3Zeiibl
MaTeMaTUKu ¥ €  NPWIOKEHWH, OHHM  CBA3BIBAIOT  Pa3Hble  MaTeMaTHYeCKHe
JUCUMIUIMHBL M WX  [pWIOKEHHs B  eauHoe  nemoe. lloaTomy  BakHO — dath

BO3MO>XHOCTh oOyuaroiemycs MOHUMATh TEOPETUKO-MHOKECTBEHHbII SI3BIK
COBPEMEHHOM MaTeMaTUKH M HCIOJIb30BaTh €r0 JJI BBIPAKEHUS CBOUX MbICIEH. Hpyrum
BaXHBIM IPU3HAKOM MaTEeMaTHKM KaK HayKd CJelyeT MpPU3HATh CBONCTBEHHYIO ei
CTPOTOCTh  OOOCHOBaHMIl U  CleJOBaHHE OMNPEICIIEHHBIM IpaBUIaM MOCTPOCHUS
JI0Ka3aTeNbCTB. 3HaKOMCTBO c 3J€MEHTAaMU MAaTEMaTUYeCKOW  JIOTHMKHU
CIocoOCTByET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS

oOyuaroluxcs, Mo3BOJISET UM CTPOUTH CBOU PACCYXKJIEHHUS HAa OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUUECKOTO MBIILIJICHUS.

B  yueObHOoM  Kypce  «Anrebpa M = Hayajga  MaTEeMAaTUYECKOIO  aHaIM3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MaTH4YECKOTO MOJAEIHMPOBAHUSA, KOTOpPbIE IPU3BAHBI
croco6cTBoBaTh  (POPMUPOBAHMIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX CUTYalUH,
UCCIICJOBAHM ITUX Mozenen c IIOMOUIBIO amnmapara anreOpbl 51
MaTE€MaTU4YeCKOro aHajusa, UHTEPIPETALUU IIOJIyYEHHBIX pe3ynbTaToB. Takue
3aJaHus BILUIETEHBI B KAKIBIA U3 Pa3elIoB IPOrPaMMBbl, IIOCKOJIBKY BECh MaTEpHall
y4eOHOro Kypca LIMPOKO HMCHOJIb3YeTCs JUIsl pelleHMs] NMpUKIaAHbIX 3ajnad. [lpu  pemenun

peasIbHbIX MPaKTUYECKUX 3aja4y oOyuaromuecs pa3BUBalOT HAOIIOAATEIBHOCTD,
YMEHHE HaxOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThbCs, HUCIOJIL30BATh aHAJIOTHIO,
000011aTh u KOHKPETU3UPOBATh npoOiemMy. lesarenbHOCTh 1O  (POPMUPOBAHMIO
HaBBIKOB perieHus MPUKJIaIHbBIX 3aja4

OpPTaHU3yeTCs B MPOIIECCe M3YICHHS BCEX TeM y4eOHOTo Kypca «Anredpa U Havaa
MaTEMATHYECKOr0 aHaIHu3ay.

Ha  wum3yuenme  yueOHOro Kypca «Anrebpa W  Hayala  MaTeMaTHYE€CKOTO
aHamu3a» oTBoguTcs 272 vaca: B 10 xmacce — 136 gacoB (4 gaca B Henmenmo), B 11 kmacce —
136 yacos (4 uaca B HEZIEIIO).



COJEPXAHMNE OBYUEHUA
10 KJIACC

Yucna v BBIYUCICHUS

Panmonanbupie unciaa. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOH, MPOICHTHI,
OeckoHeuHble mepuoandeckue apoou. I[Ipumenenwe npobeld W MPOLEHTOB IS
peLIeHUs IPUKIIAJHBIX 3aa4 U3 PA3JIMYHBIX OTPACIICH 3HAHUU U PEAIbHOU JKU3HU.

[eiicTBuTENbHBIE qucna. PannonansHbIE u UppalOHaIIbHBIC YHUCIIa.
Apudmernueckue orepanuu c NENCTBUTENbHBIMU YHCIIaMU. Monynb
JEMCTBUTEIILHOTO YKCa U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCIICHUS, MpaBHUiIa
OKpYIJICHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb c LEJIBbIM IIOKa3aTeJIEM. bunom Herorona. Hcnonb3oBanue
noaxoAs1e GopMbl 3alMCH AEHCTBUTEIbHBIX YUCEI AJIS PEIICHUS PaKTHUECKUX
3a/1a4 ¥ [PeJICTaBICHMS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHON CTENEHU U €ro CBOWCTBA.

Crenenb C panuMOHAJIBHBIM T[IOKa3aTeaeM MW €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIBHBIM IIOKA3aTCIIEM.

Jlorapu¢pm uymcna. CoiictBa norapupma. JlecsiTuuHble W HATypalbHBIC JOTAPH(MEI.

CuHyC, KOCHMHYC, TaHIE€HC, KOTAHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCUHYC,
ApKKOCHHYC U apKTaHI'€HC YHUCIIOBOIO apryMEHTa.

VYpaBHEHHUsI U HEPABEHCTBA

ToxnectBa u TOKJIECTBEHHbBIE npeoOpa3oBaHuUs. VYpaBHenue, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUs U YypaBHEHMs-cieacTBus. HepaBeHcTBo,
pelIeHre HEpaBEHCTBRA.

OCHOBHBIE METO/IbI PELIECHUs LETbIX U JIPOOHO-pallMOHANIbHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOTOWIEHBI OT OJHOW NepeMeHHOW. J[leneHne MHOroudseHa Ha MHOTOWIECH
c OCTaTKOM. Teopema besy. MHorouieHs! c LEIbIMH
koa¢p¢unmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTEIEHH U KOPHH.

HppanuoHanpHble YPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
VPPALMOHAIILHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIIEHUS MOKa3aTeJIbHbIX
ypaBHeHui. [IpeobpazoBaHne BhIpaKEHUH, COIEPIKALIUX JIOTaPU(PMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHbIE METO/bI peleHus
Jorapu(pMHUUECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHE (hopMyIIBI. IIpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUI. Pelenrne TpuroHoMeTpu4eCcKuX ypaBHEHHUH.



Pemienne  cucreM  JIMHEWHBIX ~— ypaBHEHUM.  Marpuma — CUCTEMBI  JIMHEHHBIX
ypaBHeHuil.  Ompenenurtens  MaTpuibl  2X2,  €ro  TIEOMETPUYECKMA  CMBICI |
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONPEIEINUTENS U1 PEIICHHS  CUCTEMBI
JUHEHHBIX ypaBHEHUH. PemleHne NpUKIAAHBIX 3a4a4 C I[OMOIUBIO CUCTEMBl  JIMHEWHBIX
YpPaBHEHUU. Uccnenosanue MMOCTPOEHHOU MOJIETN c
IIOMOILBIO MAaTPULL U ONPEACIIUTEIICH.

ITocTtpoeHne MaTeMaTH4YEeCKUX MOJECIEH pPEalbHOM CHUTyalMd C IIOMOILBIO
YpPaBHEHUN W HeEpaBeHCTB. lIpuMeHEHue ypaBHEHUN M HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 337a4 M 33Jad U3 pa3IMYHBIX OONacTel HAayKd W peajbHOU >KHU3HU.

OyHKIIUK U Tpaduku

Oynkuus, cnocodbl  3amaHus  QyHknuu.  B3ammuHO < oOpatHble  (yHKUIMU.
Komnozunus GyHKIUH. I'padux byHKINN. DneMeHTapHbIe npeoOpa3oBaHus
rpaduKoB GyHKIUH.

OO6nacTh ompeneseHuss 1 MHOXeCTBO 3HaueHud (pyHkuuu. Hymu ¢yHkuumu.
[TpomexyTku 3HaKomocTostHCTBa. UETHBIE U HeuéTHbIE GyHKIMH. [lepuonnyeckue
¢ynkuuu. TIpoMeXKyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U MHHHUMYMBI
¢byakuun. Hanbomnpiiee u HauMeHblee 3HaYeHUs (PYHKIIUUA Ha TTPOMEKYTKE.

JluneliHas, KBaJpaTu4Has M JpOOHO-TMHEWHas (QYHKIUH. DJIEeMEHTapHOe
UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(HKOB.

CrenenHasi GyHKIMS ¢ HaTypaJbHBIM U ILI€JIBIM TTOKa3aTesneM. EE€ cBoiicTBa U rpaduk.
CaoiicTBa u rpaduk KOpHS n-oif CTENEHU KaK byHKIIT oOpaTHOU
CTENEHU C HATYpaJIbHbIM [1OKa3aTEJIEM.

[TokazarenbHas u snorapupmuueckas (yHKLUMH, MX CBOWCTBA M TIpaduKH.
Hcnonp3oBanue rpagukoB PyHKIUH A1l peIICHUS YpaBHEHHH.

TpuronomeTpruyeckass OKpPYXKHOCTb, OIPEIEICHUE TPUTOHOMETPUUYECKUX
(GYHKIHMI 4MCIOBOrO apryMeHTa.

QOYHKIMOHAIBbHBIE 3aBUCUMOCTM B DPEAIBHBIX IpOLlECCaX U  SIBICHHUSAX.

['paduku peanbHBIX 3aBUCHUMOCTEH.

Hauana maremaTrnueckoro aHanmusa

ITociemoBarenbHOCTH, CIOCOOBI 3aJaHUsI IIOCJIEAOBATEIBHOCTENH. MeTon
MaTeMaTHYECKON MHAYKIIMH. MOHOTOHHBIE U OTPAHUYEHHBIE I1OCIIEJOBATEIBHOCTH.

Wcropuss BO3HMKHOBEHHUS MaTeMaTHMUYECKOI'0 aHallM3a Kak aHajln3a OECKOHEUHO MalbIX.

Apudmerndeckas U reomerpuueckas nporpeccuu. beckoHeuHo yObIBaromias
reomerpuydeckas nporpeccus. Cymma OeCKOHEYHO YObIBaroliei reoMeTpruecKon
nporpeccuu. JIMHENHBIN 1 3KCIOHEHIMANBHBIN pocT. Yucio e. @opmyiia CIOKHBIX ITPOLIEHTOB.
Hcnonb3oBaHWEe MNPOrpecCHH Ui PELICHUS  PEAJIbHBIX  3a/a4 NPUKJIAIHOTO XapakTepa.



HenpepoiBuble ¢yHKIIMM W uX cBoiictBa. Touku paspsiBa. ACHMITOTHI rpaduKoB
¢ynkuuii. CpoiicTBa (yHKIMHA HENpEephIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJoB JUis
peleHuss HepaBeHCTB. [IprMMeHeHue CBOWCTB HENpPEpBIBHBIX (GYHKIUHI AJ pelIeHUs 3a/1ad.

[lepBas u BTOpas mpousBoaHbIe QyHKIMU. OnpeaeneHne, TeOMETPHUECKUI 1
(bu3n4ecKkuil CMBICI POU3BOJHON. YpaBHEHHE KacaTesIbHOM K rpaduKy GyHKLIUU.

IIpousBoaHbIe 3JIEMEHTapHBIX (GyHKIUH. IIpousBoaHas CYMMBI,
IPOM3BEACHUS, YACTHOI'O U KOMIIO3ULMU (DYHKIIHH.

MHoOXxecTBa U JIOTUKa

MHoOXecTBO, omepanudyd HaJd MHOXECTBaMH U HX CBo#cTBa. Jluarpammbl Dinepa—
BenHna. IIpumenenne TEOPETUKO-MHOKECTBEHHOIO anmapara JUIS
ONMCAHHS PEAJIbHBIX IPOLIECCOB M SBICHUM, IPU PEIICHUU 3aJad M3 IPYrux
y4€OHBIX MIPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO MaTeMAaTHYECKOIo OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KJTIACC

Yucna v BBIYUACICHUS

Harypanpabie n mensie umcna. [IpuMeHEHHE TPU3HAKOB JSIUMOCTH IIEJIBIX
yrices, Haubobimid o0mui aenutens (manee — HOJI) u Hammenbiee oOriee
kpatHoe (nanee — HOK), ocraTkoB 1mo Moy, aroputMa EBKIuaa 1uist perieHus
3a]a4 B LEJNbIX YHCTaX.

Komiuiekcusie YHUCIIA. Anrebpanueckas " TPUTOHOMETPUYECKAs (bopMbI
3alMcU KOMIUJIEKCHOTO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU YMCIaMHU.
N3o06paxenue KOMILIEKCHBIX qrcen Ha KOOpJAMHATHOU IIJIOCKOCTH.

®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIUIEKCHOToO yucia. IIpumenenne
KOMILJIEKCHBIX YHCEJT JUIs pelieHus] (GU3NYECKHX U TeOMETPUYECKUX 3ajiay.

VYpaBHEHHS U HEPABEHCTBA

CucreMa U COBOKYIIHOCTb YypaBHEHHMHI U HepaBeHCTB. PaBHOCHIbHBIE
CUCTEMBI U CHCTEMBI-CJeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEHl  TPUTOHOMETPUYECKMX  ypaBHEHUH C  IOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienrie TpuroHoMeTpu4ecKux HEPaBEHCTB.

OcHOBHBIE METOABl  pPEUICHUS [OKa3aTeJbHBIX M  JIOTapu(PMHUUECKHX HEPABEHCTB.

OcCHOBHBIE METO/BI PEIICHNS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJIbl PELICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UppalMOHATIBHBIX, TIOKA3aTEIBbHBIX U JTOTapU(PMUUECKUX YPaBHEHHH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMH.



[Ipumenenue YpaBHEHHH, CHUCTEM u HEpPABEHCTB K PELIECHUIO
MaTeMaTHUYeCKUX 3a/Jad M 3a/lad U3 Pa3IMYHBIX 00JacTeil HayKu W peanbHOU
JKU3HHU, UHTEPIPETALNS TOJTYYEHHBIX PE3yIbTaTOB.

OyHKIUYU U TpaduKu

I'padux xommosunuu ¢yHKIUHA. ['eomeTpudeckue o0pa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U TpadUKH.

['paduueckue MeTOIbl pelIeHHs YpaBHEHUH M HepaBeHCTB. [ paduueckue
METO/Ibl PEUICHUS 3a7a4 C IapaMeTPaAMH.

Hcnonw3oBanue  rpadukoB  GYHKOUH UL MCCICNOBAaHUS  NPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IMPH PEUICHWH 33134 U3 JAPYIHX Y4eOHBIX
MPEAMETOB U PEAIbHOMN KU3HU.

Hayana maTemaTnyeckoro aHaiansa

[IpumeHeHre TPOU3BOJHON K MCCIENOBAaHUIO (YHKIMII Ha MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxoxzaeHnue  HamOoOJbIIEro YU HAaMMEHBIIETO  3HAuY€HUM
HENpephIBHON (PYHKIIMU HA OTpE3Ke.

[IpumeHeHne  NpPOU3BOAHOM I HAaXOXKACGHMS  HAWIydllero  peleHus B
NPUKIAOHBIX  3aJadax, Uil ONpENeNeHUss CKOPOCTM M YCKOpEHHMs  Ipolecca,
3ajaHHOTO (POPMYION MK TpapuKOM.

[lepBooOpasHas, OCHOBHOE CBOMCTBO MepBooOpasHbIX. llepBooOpa3Hbie
aneMeHTapHbIX (yHkImi. [IpaBuna HaxoxaeHHs TepBOOOPa3HBIX.

HNuTerpan. I'eomeTpuueckunit CMBICIT HWHTErpaia. Brruncnenue
onpeaenéHHoro uHTerpana mno ¢popmyne Hetotona-JleiiOuuna.

[lpumeHeHne WHTErpana A HAXOXACHUS IUIOMIA[AeH IUIOCKUX Guryp u
00BEMOB T€OMETPUYECKUX TEJl.

ITpumepsl penieHuin nuddepeHIanIbHbIX YpaBHEHUM. Maremarnueckoe
MOJICJIMPOBAHUE pEATbHBIX TMPOIECCOB C TMOMOUIbI0  JAudepeHInanbHbIX YPaBHEHHH.



ITNIAHUPYEMBIE PE3VJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«AJI'EBPA 41 HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YT JIYBJIEHHBIN YPOBEHD) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3VJIbTATbBI

1) rpa)xIaHCKOTO BOCITHTAHHMS:

c(OpPMHPOBAHHOCTD IPAKAAHCKON MO3UIMK 00YJaOLIETrocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO o01iecTBa, IIPEJICTaBICHUE 0
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PAa3IMYHBIX CTPYKTYp, SIBICHUH, Mpoueayp
rpaxJaHckoro oOmecTBa (BbIOOpPBL, OHNPOCBl U JPYyroe), yMEHHUE B3aMMOAEHCTBOBATH
C COLMANbHBIMU MHCTUTYTAMH B COOTBETCTBUM C MX (QYHKLUMAMHU U Ha3HAUYEHUEM;

2) MaTPHOTUYECKOTO BOCITUTAHHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKJAHCKOW HICHTHUYHOCTH, YBAXKEHUS K
IIPOLUIOMY M HACTOAILIEMY POCCHUNCKON MAaT€MaTUKH, LICHHOCTHOE OTHOILEHUE K
JOCTHUKEHUSAM POCCUMCKUX MaTEMaTHUKOB M POCCUMCKONW MaTEMaTHYECKOM ILKOJIBL,
UCIOJNb30BaHUE  ITHX  JOCTM)KEHHMH B JpPYrMX  HayKaX, TEXHOJOIusax, cdepax
HSKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUSL:

OCO3HAHME JYXOBHbBIX IIEHHOCTEH POCCUHCKOro Haponaa, c(hOpMUPOBAHHOCTb
HPaBCTBEHHOI'0 CO3HAHMsI, 3TUYECKOr'O IIOBEJIECHHUs, CBA3aHHOIO C MPAKTUYECKUM
[IPUMEHEHUEM JOCTHKCHU N HAayKU u JEATEIIbHOCTBIO y4€HOTO, OCO3HaHUE
JMYHOTO BKJIaZia B IOCTPOCHHUE YCTONUMBOro Oyayiiero;

4) 3CTETUYECKOTO BOCITUTAHHUS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpY, BKJIIOYAas  OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHH, PacCyKIEHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JIM4HbIX BUJIOB UCKYCCTBA;

5) ¢usnveckoro BOCIUTAHHUS:

c(OpMHPOBAHHOCTH YMEHHUS IPUMEHSTD MaTEMaTHYECKHE 3HAHUSA B
MHTEpecax 30pOBOT0 U 6e30MacHOro oopasa *HU3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pOBBIO (310pOBO€ MHTaHUE, COAJAaHCHUPOBAHHBIM PEXUM 3aHATUH U
OTJIbIXa, peryisipHas (u3nueckas aKTUBHOCTbH), (PU3MUECKOE COBEPILIEHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN JIEATEIBHOCTBIO;

6) Tpy1OBOrO BOCIIUTAHUSL:

FOTOBHOCTb K  TpPYyAY, OCO3HaHHE  IIEHHOCTH  TpYyHONIoOWs,  HHTepec K
Ppa3JIMYHBIM cepam npohecCuOHATBLHOM JIEeATEIbHOCTH, CBSI3aHHBIM c
MaTeMaTUKOW W e€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyIyIIeH
npodeccun )51 peann30BbIBaTh cOoOCTBEHHBIE KU3HEHHBIE TUJIaHBbl,



TOTOBHOCTH u CIIOCOOHOCTh K MaTeMaTHIECKOMY 00pa3oBaHHIO u
caMo00pa3oBaHHI0O  HAa  MPOTSDKEHMHM  BCeH  KM3HU, TOTOBHOCTH K  QKTUBHOMY
YUYaCTHUIO B PELICHUU MPAKTHYECKUX 33/1a4 MaTeMaTU4YEeCKON HaIllPaBICHHOCTH;

7) KOJIOrMYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 9KOJIOTMYECKOI KYJbTYPBI, MOHUMAaHUe BIIUSIHUS
COLMAIBHO-?)KOHOMHYECKUX IPOIECCOB Ha COCTOSIHME MPUPOJHON M COIMAIBHOMN
Cpefbl, OCO3HAaHUE TII00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIEM, OpPUEHTAIS Ha
NPUMECHEHHE MAaTeMAaTHUYeCKUX 3HAHUU I pemieHHusl 3aJad B 00JIACTH OKpYXKaroIieu
Cpesl, TUTAHUPOBAHHE MOCTYITKOB u OIICHKHU ux BO3MOYKHBIX
IIOCJIEICTBUM U1 OKPYXKAIOIEH CPEJIbI;

8) HeHHOCTH HAyYHOT'O TIO3HAHHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKu u 00IIeCTBEHHOMN MIPAKTHKH, MMOHMMAaHNUE MATeMaTUIECKOM
HayKd Kak cqQeppl YeJIOBEYECKOH JesTeIbHOCTH, JTamoB €€ pa3BUTHS ¢ 3HAYMMOCTHU
JUISL  Pa3BUTHUS  [MBWIW3ALMH, OBJAQJCHUE  S3BIKOM MAaTEMaTUKA M  MaTeMaTHYeCKOM
KyJIbTYpPOH Kak CpEICTBOM TIO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYI0 JICSITEIbHOCTh WHANBUYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDBI

[To3naBarenbHble YHUBEpCalbHble YueOHbIE AeHcTBUS ba3zoBble nornyeckue 1eHCTBUS:

BBISBJIITh M XapaKTEPU30BAaTh CYLIECTBEHHbIE INPU3HAKUM MaTeMaTHYECKUX
00BEKTOB, HOHATHH, OTHOILLECHUH MEXTY HOHATHSMH, (bopmynupoBaTh
olpeieIeHusl MOHATUH, YCTaHaBIMBAaTh CYIIECTBEHHbIN MpU3HAK Kiaccudukauuy,
OCHOBaHHUS JUIsl 0000ILEHUS U CPaBHEHMsI, KPUTEPUU ITPOBOJIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (OpMYyIMpOBaTh M MpeoOpa3oBbIBATh  CYKACHUS:
yYTBEpPAUTENbHbIE U OTpULIATENIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U MPOTHUBOPEUHUS
B (hakTax, NaHHBIX, HAOJMIOJEHUSX M YTBEPKACHUSX, IpeliaraTb KPUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;

JieNaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAEIyKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3AKIFOUEHNH 110 aHAJIOTHH;

IIPOBOAMTH CaMOCTOSITENIBHO J10KA3aTEIbCTBA MAaTEMATUUECKUX YTBEPIKICHUN
(mpsiMbIe M OT MPOTUBHOTO), BHICTPAUBATH apPryMEHTAIHIO, IPUBOIUTH IPUMEPBI H
KOHTpPIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKAECHUS U BBIBOJIBI,

BBIOMpaTh  Ccrmoco0  pemieHuss  ydyeOHOM  3amaum  (CpaBHHMBaTh  HECKOJBKO
BapHaHTOB pelieHus, BbIOMpPATh Haunbosee MOAXOAAIIU I C y4ETOM
CaMOCTOSITENIBHO BBIIEJIEHHBIX KPUTEPUEB).



ba3oBrle nccnenoBaTeIbCKUE JIEUCTBUL:

UCIIOJIb30BaTh ~ BOMPOCHI  KaK  HCCIAEAOBATENbCKUM  MHCTPYMEHT  MO3HAHUS,
dbopmynupoBath BOIPOCHI, bukcupyromue MIPOTUBOPEUHE, npobiemy,

yCTaHaBIMBaTh HCKOMOE U JaHHOE, (popMHpOBaTh TUNOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIUIO, MHEHUE;
MPOBOAUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBIM AKCIIEPUMEHT, HCCIEIOBAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHHUIO 3aBUCHUMOCTEHN MeX1y 00bEKTaMu, SABJICHUSIMH, [TPOLIECCaAMU;
CaMOCTOSITENIbHO (POpPMYyIUPOBaTh OOOOIIEHUS M BHIBOJABI 10 pe3yibTaTaM

HpOBeI[éHHOFO Ha6J'IIOI[eHI/I$I, HUCCiaIea0BaHUsd, OLICHNBAThb JAOCTOBCPHOCTD

MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 00OOIICHNUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCa, a TAaKKEe BBIIBUTATh
MPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nndopmarnueii:

BBISIBIIATh JACPUINTH MH(OPMAIIMH, TAHHBIX, HEOOXOJUMBIX JJIs OTBETa Ha
BOIIPOC U IS PEIICHUS 33/1a4H;

BBIOUPATh WHPOPMAIIMIO M3 UCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAIU3HPOBATH,
CHUCTEMAaTH3UpPOBATh W HWHTEPIPETHUPOBATh HMH(GOPMAIMIO PA3JIMYHBIX BHIOB H
dbopm mpecTaBIeHUS;

CTPYKTYpUPOBaTh WH(POPMALIUIO, TPEACTaBIATh €€ B pa3iuyHbIX (opmax,
WLTIOCTPUPOBATh rpaduyuecK;

OIICHHUBATH HaJEKHOCTD uH(popMaun 1o CaMOCTOSITEITEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpCAJIbHbIE yueOHble AeiicTBus OOLieHue:

BOCIPUHUMATh U (DOPMYIHPOBATh CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
HeNsIMU  OOILlEHUs, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMs M0 XOAY PELICHHs 3a7a4H,
KOMMEHTHPOBAThH MOJYYECHHBIA pe3ysbTarT;

B Xo0Je OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXKIA€MOM TEMBI,
npoOsieMbl,  pelmaeMoW  3aJayd,  BbICKa3blBaTh  WJIEM,  HAIEJIEHHbIE  Ha
peleHus, COMNOCTABIIATh CBOM CYXKICHUS C CYXACHUSAMH JPYTMX YYaCTHHKOB
auanora, oOHapyXUBaTh pa3iMuMe U CXOACTBO MO3MUIMI, B KOPpPEKTHOW (opme
(opMynupoBaTh Pa3HOITIACHS, CBOM BO3PAXKEHNUS;

IIPEACTABIITh PE3YJAbTAThl PEIICHUs 3a]adM, SKCIIEPUMEHTA, UCCIEA0BaHUsA,
CaMOCTOSITEIIBHO BbIOMpATh ¢dopmar BBICTYTUICHHS c y4ETOM
IPE3eHTalMd U OCOOCHHOCTEN ayTUTOPHH.

PerynstuBHbIE YHUBEpCAlIbHbIE yuyeOHbIE NEHCTBUS

ITOHUCK

MIPOEKTA,

3a7a4



Camoopranu3zanusi:

COCTaBJIATH IIJIaH, AJITOPUTM pEIIEHUs 3a7aud, BHIOMpATh CIIOCOO peIIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh
U KOPPEKTHPOBATh BAPHAHTHI PEIIEHUH C Y4ETOM HOBOM HH(OpPMALIUH.

CaMOKOHTpOJIb, 3MOLMOHATIBbHBIA UHTEJUIEKT:

BJIAJIETh HaBbIKaMU [I03HABaTEIbHON peduexcun KaK OCO3HaHMS
COBEpPILAEMBbIX JEHCTBUH M MBICIMTENbHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJIsS nporecca u pe3yibTara pereHus

MaTeMaTHYECKOH 3a/1a4H;

IIPEIBUIETh TPYJHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHUM 3aJauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalJIEHHBIX OMIMOOK, BBISBJICHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBHE PE3YJIbTaTa IENU U YCIOBUSIM, OOBACHATH PUIUHBI
JOCTHDKEHUS! MM HEAOCTHXKEHMs Pe3y/bTaTOB AESTEIbHOCTH, HaXOIUTh OLIUOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas JESTENBHOCTD:

IIOHMMATh M HMCIOJb30BaTh NPEUMYLIECTBA KOMAaHJHOW M WHIUBUIYaIbHOU

paboThI npu pelieHnn y4eOHBIX 3amad, MPUHUMATH 1eJNb COBMECTHOI
JESTENIbHOCTH, TUIAHUPOBATh OPraHU3AlUI0 COBMECTHOW pPalOThHI, pacHpenessTh BU/IBI
pabor, JIOTOBapUBATHCA, o0cyX1aTh nporecc u pe3ynbTaT paboThl,

0000111aTh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (00CyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYpPMBI» W HHBIE), BBINOJHATH CBOK  4acTh  pabOThl U KOOPAMHUPOBATh CBOU
necTBus c JpYTUMH YJIeHaMH KOMaH/1bl, OLIEHUBATh
Ka4eCTBO CBOETO BKJIAJa B OOWIWI MPOIYKT MO KPUTEPUAM, cHOpMyTupOBAaHHBIM
Y4aCTHUKAMHU B3aUMOJIEUCTBHUS.

[MPEAMETHBIE PE3VJIbTATDI

K xonmy o6yusenus B 10 kmacce oOyyaromuiicss  MOJYYUT — CIEAYyHOIIUE
IpeMETHBIE pe3yNbTaThl MO OTJENIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anredpa v Hadajga MaTeEMaTHYECKOTrO aHaIU3a»:

Yucna v BBIYUCIICHUS:

CBOOOJHO  OmepupoBaTh  MOHATUSAMH.  PAlMOHAIbHOE  YUCIO,  OECKOHEeuHas
NEPUOANYECKAs] JpoOb, IIPOLIEHTHI, UPPaLMOHAIIBHOE 4HCJIO, MHO’KECTBA
palMOHAIbHBIX U AEVCTBUTEIBHBIX YUCEI, MOAYJIb IEHCTBUTENBHOIO YNCIIA;

OPUMEHATh JApOOM M TPOLEHTHl JUIs pEHIeHUs MPHUKIAAHBIX 3a1ad M3
Pa3IMYHBIX OTpaciied 3HAHWM U peaIbHOMN KU3HH;

OPUMEHATHh NPUOIMKEHHBIE BBIUMCIICHUS, MTPaBUIa OKPYIJICHUS, TPUKHUIKY U
OLICHKY pe3y/IbTaTa BBIYMCIICHUN;



cBOOOHO OTepupOBaThH MTOHSITHEM: CTETEHb C LEJIBIM MOKa3aTeleM,
MCIOJIb30BaTh MOJIXOIAIIYI0 (POpPMY 3alUCH JIEUCTBUTEIBHBIX YUCEIN IS PeIleHuUs
MPAKTUYECKUX 3a/1a4y U MPEJICTABICHUS JaHHBIX;

CBOOOJHO OIEpUpPOBaTh MOHATHEM: apuPMETUYECKUN KOpEeHb HaTypaJbHOH CTEIeHH,

CBOOOJHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAllMOHAILHBIM MOKa3aTelieM; CBOOOIHO

OTEpUPOBATh TMOHATHSAMH: JIOTapUPM dYHCIa, JACCATUYHBIC U
HaTypaJibHbIE JIOrapu(MBbI;

CBOOOJHO OMEpPUpPOBATh MOHITHSIMH. CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC
YHCJIOBOT'O apryMEHTa;

ONEpUPOBATH MOHATUSIMHU: APKCUHYC, apKKOCHHYC U apKTAaHT€HC YHCIOBOTO
aprymenTta. Y paBHEHUS U HEPABEHCTBA!

CBOOOJHO OINEpPUPOBATH MOHATHUSAMU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICJICTBUSI, PABHOCHIIbHbIC HEPABEHCTBA,;

NPUMEHSATh  pa3JIMYHbIE  METOJbl  pEHICHUS  palMOHAIBHBIX W JIPpOOHO-

palMOHAIBHBIX  YPaBHEHHI, IIPUMEHSATH METOA MHTEPBAaJIOB JUIl  PELICHUS
HEPaBEHCTB;

CBOOOJHO OIEPHPOBATH TOHSATHSIMH. MHOTOWIEH OT OIHOH II€PEeMEHHOMH,
MHOT'OWIEH c LETIBIMU KO3 puHreHTamy, KOpHU MHOI'OYJICHA, IIPUMEHSATH

JieJIeHHe MHOTOWIEHa Ha MHOIOWIEH C OCTaTKoOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHUs 3a/1a4;
CBOOOJHO  ONEpUpPOBATh MOHATUSAMHM: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIIA,

OIpEENINTEND MaTpUILIbI 2 x 2 U ero reOMEeTPUUECKUM CMBICII,
UCITIOJIB30BAaTh CBOMCTBA OMpENeNuTeNss 2 X 2 Juid BBIYMCICHHS €ro 3HA4YCHUs, IPUMEHSTH
OIIPEICTTUTENN ISt peuieHus CHCTEMBI JMHEHHBIX ypaBHEHHI,

MOJIEJIMPOBAaTh PEAIbHBIE CUTYallMU C IOMOILBI CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIEIOBaTh  IIOCTPOCHHbIE  MOJAEIM C  IIOMOIIBI0  MAaTpULl U ONpEeAETIUTENeH,
MHTEPIIPETUPOBATH MOJYyYEHHBIH pe3yJbTar;

UCIIOJIb30BAaTh CBOWCTBA JEHCTBUII € KOpHSAMHU JUIsl TPeoOpa30BaHUs BBIPAKEHUM;

BBITNOJIHATH IPEOOPAa30BAHUSI YUCTIOBBIX BBIPAKEHUH, COJIEPIKALIUX CTEIEHHU C
PalMOHATILHBIM I1OKa3aTeleM;

HCII0JIb30BATh CBOICTBa norapudmoB TUISE npeoOpazoBaHus
Jorapu(pMHUUECKUX BbIpaXKEHUI;

CBOOOJHO ONEpPUPOBATh MOHATHSAMH. HppalMOHAJbHbIE, IOKa3aTelbHbIE U
jgorapupMuyUecKre ypaBHEHUS, HAXOJUTh UX PELIEHUS C TTOMOIIbI0 PAaBHOCUIIbHBIX
MEPEX0JI0B WIIM OCYILECTBIISS IPOBEPKY KOPHEN;



INPUMEHSITh OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIbI sl TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUM;
CBOOOJHO ~ ONEpPUPOBATH TOHATHEM: TPUIOHOMETPUYECKOE YpaBHEHUE, IPUMEHATh

HEOOXO0IUMbIE (hopmyIibl IE pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUN;

MOJIEJIUPOBATh pealibHbIe CUTYaIuu HA  S3BIKE anreopsl, COCTaBIISITh
BBIpaXKCHMUSI, ypaBHEHUS, HEpaBEeHCTBA o YCIIOBHIO 3a/a4u, UCCIIeI0BaTh

MOCTPOCHHBIE MOJIEH C UCIOJIB30BaHUEM arapara anreOphl.

OyHKIMH U TpaduKU:

CBOOOJIHO OIEpUPOBATH MOHATHUAMU: (PYHKITHS, CIIOCOOBI 3aaHus (YHKIINH,
B3aUMHO OOpaTHble (YHKIHMH, KOMIIO3MIMS (QYHKIUKA, Tpaduk ¢GyHKINH,
BBITIOJHSATH AJIEMEHTapHbBIE TPeoOpa3oBanms TpaduKoB (yHKIIHIA,

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU. OOJACTh ONPEICNICHUsS U MHOKECTBO
3HaYeHUH (QYHKIUHU, HYyIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOAHO  OIEpPHPOBATh MOHSTUSIMHU: yéTHBIE W HEUETHBIC byHKIIH,
nepuoArndecKre (yHKIUH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMBI I MUHUMYMBI
GyHKIMKM, HaWOONbIIEe W HAaWMEHbIICe 3Ha4deHHE (YHKIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPHPOBATH MOHATHUSAMU. CTEIIEHHAS (YHKIHS ¢ HATYpPaJIbHBIM U
LEeNbIM TOoKa3zareiaeM, rpaduk CTENeHHONW (YHKUMU C HATypadbHBIM M IEJNbIM
nokasarenemM, rpauk KOpHsS N-oif cTeneHU Kak (YHKIMU OOpaTHOM CTENeHHu C
HATypaJIbHBIM TIOKa3aTeleM;

OMEepUPOBATh MOHATUSIMH. JIMHEHHAs, KBagpaTU4yHas M JIPOOHO-TMHEHHAs
(GYHKIMH, BBIOJHATH 3JIEMEHTAPHOE MCCIIEJOBAHUE M TIOCTPOEHUE UX TpaUKOB;

CBOOOJHO OIEpUPOBaTh MOHATHUAMHU: TMOKazaTeidbHas M Jorapudmuueckas
byHKIMKM, MX CBOMCTBAa M TrpaduKH, HCHOIB30BaTh MX TIpaUKu AN pelieHus
YpaBHEHUM;

CBOOOJHO OIEPUPOBATh IMOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezieNieHue TPUTOHOMETPUUECKUX (DYHKITUI YUCIOBOTO apTryMEeHTa,

WCIIOJIb30BaTh rpaduku byHKIMMA TUISt HCCIIEIOBAHUS MPOIIECCOB "
3aBUCHUMOCTEH TP PEIICHWH 3aJ1ad U3 JPYTHX y4eOHBIX NMPEIMETOB M pPEaTbHON
JKU3HU, BBIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXy BETHUNHAMU;

Hauana maTemaTnueckoro aHaiamnsa:

CBOOOJHO OINEpPHPOBaTh MOHATHUSMU. apudMeTHyecKas M TeoMeTpuyecKas
nporpeccus, 0ECKOHEYHO YOBIBAOIAs TeOMETPUYECKasi IPOTPeCcCrs, TUHCHHBIA 1
HKCMIOHEHIIMATBHBIA POCT, (OpMYyNa CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU IS PEIICHUS peaNbHbIX 3a7ad MPHUKIATHOTO XapaKTepa,



CBOOOJTHO ONEPUPOBATH MOHATUSAMU: MTOCIEI0BATEILHOCTh, CIIOCOOBI 3a1aHUs
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U  OrPaHUYEHHBIE IOCIEI0BATEILHOCTH, TOHUMATh
OCHOBBI  3apOXJCHMSI MAaTeMaTHYEeCKOro aHalu3a KaKk aHajlinu3a 0ECKOHEYHO MaJblX;

CBOOOJHO OIEPUPOBATH TMOHSATHSIMU: HENpEephIBHbIE (YHKIHMH, TOYKH
paspbiBa rpadguka GyHKIHH, aCUMIITOTHI Tpaduka GpyHKIUN;

CBOOOJHO OINEpPHPOBATH MOHATHEM: (YHKIMS, HENpepbiBHAsS Ha OTPE3Ke,
IMPUMEHSTh CBOWCTBA HEMIPEPHIBHBIX (DYHKIMN JIJIsl pEeLICHUs 3a/1ay;

CBOOOAHO oOmepupoBaTh TMOHATHUAMU: TepBas M BTOpas IPOU3BOJHBIC
GbyHKIMH, KacaTeabHas K rpaduky GyHKIIHH;

BBIUKCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3HIIUU
JIBYX (YHKIIMIA, 3HATH TPOU3BOHBIC FJIEMEHTAPHBIX (DYHKIIUA;

UCIIOJIb30BaTh T€OMETPUYECKUII W (U3NYECKUN CMBICT MPOU3BOIHON ISt
peleHus 3a/1a4.

MHOXeCTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBATh  TMOHATHAMHU:  MHOXKECTBO,  OIEpaldd  Hax
MHO>KECTBaMHU,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alllapar AJisi OMUCaHUs PeaTbHbIX
MIPOLIECCOB U SIBIICHUH, MPU PEIICHUH 33/1a4 U3 APYTUX y4eOHBIX MPEIMETOB,;

CBOOOZHO OIMEpPUPOBATh MOHATHSAMH. OIpEAeJeHHe, TEOopeMa, YypaBHEHHE-
CJIEZICTBHE, CBOMCTBO MAaTeMaTHYECKOT0 0OBEKTA, TOKA3aTeIbCTBO, PABHOCHIIbHEIC
yYpaBHEHHs 1 HEPABEHCTBA.

K koHmy oOyuenus B 11 kmacce oOydaloomuics TMOJYYUT — CIEAYIOIIHE
peIMEeTHbIe pe3ybTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMmbl Y4eOHOTO
Kypca «Anredpa u Havaja MaTeMaTHYECKOTO aHaIH3ay:

Yucna ¥ BEIYUCICHUS:

CBOOOJTHO OIIepPHPOBATH TTOHSATHUSIMH HaTypaJbHOE " 1ernoe YHCIIO,
MHOXECTBAa HATYPaJbHBIX M LEJbIX YHCEN, UCIOJIb30BAaTh MPU3HAKU AECITUMOCTH
nensix yncen, HOJl u HOK HaTypanbHBIX uucen A pelleHus 3aaad, IpUMEHSThH
anroput™ EBkinna;

CBOOOJTHO OIEPHPOBATH TMOHATHEM OCTaTKa MO0 MOXYJIO, 3alUCHIBAThH
HaTypaJbHbBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CHUCTEMAaX CUHCIICHUS;

CBOOOJTHO ~ ONEpPUPOBATH  TOHATHAMM:  KOMIUIEKCHOE  YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YMCelN, TNPEACTaBIATh KOMIUIEKCHBIE 4YMCIa B ajredpandeckoil u
TPUTOHOMETPHUYECKON (hOpMe, BBITIONHITH apu(PMETHUYECKHE ONEpaluud C HAMHU U
n300pakaTh Ha KOOPJMHATHOW MJIOCKOCTH.

YpaBHEHHS 1 HEPABEHCTBA:



CBOOOJHO ONEpUPOBATh MOHATUSAMH. HUpPpalMOHAIbHBIE, IOKa3aTelIbHbIE U
Jorapu(pmMuyecKue HEPABCHCTBA, HaXOIWTh 150.¢ peleHus c ITOMOUIBIO
PaBHOCHJIBHBIX [IEPEXONIOB;

OCYILECTBJIATh  OTOOpP KOpHEW IpU pElIeHUMM TPUTOHOMETPUUYECKOIO YpaBHEHUS,

CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, IPUMEHATh
HE00X0IuMblIe (bopMmyInbl I E; peleHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh HMOHATHAMM: CUCTEMA U COBOKYIIHOCTb YPaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEICTBHS, HAXOOUTh PEIICHHUS
CUCTEMBI M COBOKYIIHOCTEH pPallMOHAIBHBIX, UPPALMOHAIBHBIX, I1I0KA3aTEIbHBIX U
JOrapu(pMHUUECKUX YpPaBHEHUI 1 HEPABEHCTB;

pears palOHaJIbHBIE, UPpaLMOHAIILHEIE, IIOKa3aTeNbHbIE,
JorapupmMuyecKue u TPUTOHOMETPUUYECKHE yYpaBHEHUs U HEPABECHCTBA,
coJieprKalliue MOLYJIU U IapaMeTphl,

OPUMEHSATh rpaduyeckre MeTobl Ui PEIIeHUs] YPaBHEHUH U HEpaBEHCTB, a
TaKKe 3a/1a4 ¢ IIapaMeTpamy;

MOJIEJIUPOBATh peayibHbIE CUTyaluu Ha A3BIKE anreOpsl, COCTaBIIATh
BBIDQXCHMS, YPaBHEHMs, HEPAaBEHCTBA M HMX CHCTEMbl [0  YCIOBUIO  3aJa4H,
UCClieloBaTh ~ IIOCTPOEHHBbIE  MOJAEIM  C  HUCHOJb30BAaHHMEM  ammapara  anredpsl,
MHTEPIPETUPOBATH IIOJyUYEHHBIM pe3yNbTar.

OyHKIUYU U TpapUKu:

CTpOUTh TIpadUKH KOMMO3ULUU (YHKIMA C MOMOILBIO 3JIEMEHTapHOrO
WCCIICIOBAHMSI 1 CBOWCTB KOMITIO3UIIMHU ABYX (DYHKIIWH;

CTPOUTh TE€OMEeTpUYEeCKHe 00pa3bl ypaBHEHMH U  HEpPaBEHCTB  Ha
KOOPAMHATHOW IIJIOCKOCTH;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU: TpadUKH  TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHSTh (YHKIUU JUII MOJEIUPOBAHUS U MCCIEAOBAHUSA PEaJbHBIX MPOIECCOB.

Hauana mareMaTrnyeckoro aHaiausa:

UCIIOJIb30BaTh MPOU3BOJHYIO JJIS MCCIel0BaHUs (PYHKIIMM Ha MOHOTOHHOCTb
U SKCTPEMYMBI; HAXOAUTh HauOOJbIlIee U HaUMEHbIIee 3HaUeHHUs! (YHKIUN HETpephIBHOI Ha
OTPE3KE;

UCIIOJIB30BaTh  NPOU3BOJHYKO  JUIA  HAXOXKIACHUsA  HAWIYYIIero  peuieHus B
MPUKIIAJHBIX, B TOM 4yuCIIe COLIMAJIBHO-D)KOHOMUYECKUX, 3a/1a4ax, JUIS
OTpeNieNIeHus] CKOPOCTH W YCKOpPEHMs TIpoliecca, 3aJaHHoro (opmynoil wuiau rpaguxom,;



CBOOOJHO  ONEpPHPOBATH  TOHATHSIMH: TEPBOOOpa3Has, ONpeACIEHHBIN HHTErpall,
HaXO/IUTh MepBOOOPA3HbIC DIIEMEHTAPHBIX byHKIHI " BBIYUCIISITh
uHTerpai mo Gopmyne Hetorona-Jleitonuna;

HAXOJUTh TUIOIIAAH IIOCKUX GUTYP U OOBEMBI TEJI C IIOMOIIBIO MHTETpasia; UMETh

NPEJCTaBICHHE O MAaTeMAaTHYeCKOM MOJICIIMPOBAaHUH Ha TpUMeEpe
cocTaBiieHUs! T epeHIHaTbHBIX YPaBHEHHIA,

peliaTh MPHUKIAIHBIC 3aadd, B TOM YHCJIE COLUATBHO-d)KOHOMUYECKOTO M
(bu3nUecKoro xapakrepa, CpeJCTBaMiu MaTEeMaTHYECKOTO aHaIH3a.



/i
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CHOHCOK UTOTOBEIX Crioco0 oneHku

IJIAaHUPYCMBIX HUTOI'OBBIX
PE3YJIbTATOB C IUIAaHUPYEMBIX
yKa3aHHEM 3TaroB pEe3yJIbTaToB
ux GOpPMHUPOBAHUS

- cBOOOJIHO TemaTuueckas
OIepUpPOBATh paboTta
HOHATHSMH:

panMoHalbHOE YHCIIO,
OeckoHeuHas
nepuoInYecKas Ipo0sb,
MIPOIICHTHI,
UppaIrMoHaIbHOE
YHUCJI0, MHOKECTBA
paIoOHAIBHBIX U

e CTBUTEIBHBIX

qrces, MOAYb
JIeHCTBUTEILHOTO YHCIa
- IPUMEHATH APOOU U
MIPOLIEHTHI ISt

pelIeHuUs TPUKIIATHBIX
33719 U3 Pa3IMIHBIX
OTpaciiel 3HaHUU U
peanbHOM KU3HU,
MPUMEHSTh
npuOIMKEHHBIC







BBIUMCIICHUS, TIPaBHUIIA
OKPYTJICHHUS,

MPUKUIKY U OIICHKY
pe3ynprara
BBIYHCIICHU;

- ¢cBOOOIHO
OTIEPUPOBATH
MOHSATHSIMU. TOXKIECTBO,
ypaBHEHUE,
HEPaBEHCTRBO,
PaBHOCHWJIbHBIC
YpaBHEHUS U
YpaBHEHUS-CIEACTBHS,
pPaBHOCUIIbHBIE
HEPaBEHCTBA,

- IPUMEHSATH
pa3IHYHBIC METOIBI
pereHus
palMOHABHBIX U
JTPOOHO-pAMOHATBHBIX
YpaBHEHHI,

OPUMEHSTh METOJ
UHTEPBAJIOB IS
peIlIeHUS HEPABEHCTB,; -
CcBOOOHO OTIEPHPOBATH
MOHSATHIMU:
MHOT'OYJIEH OT OJHOU




MIEPEMEHHOM,
MHOT'OYJICH C LEIbIMU
kod( punmenTamy,
KOPHH MHOTOYJICHA,
HNPHUMEHSATH JICJICHHE
MHOI'O4YJIeHa Ha
MHOT'OYJICH C
0CTaTKOM, TEOpEMY
besy n Teopemy Buera
JUTSL pEeTIeHUS 3a/1a4,

OyHKINHA U
rpauKu.
CrenenHas
GYHKITUS C TIETBIM
nokasarenem
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- CBOOOTHO
OIIEPHUPOBATH
HOHATHAMU: QYHKITUS,
CIOCOOBI 331aHUS
(GyHKLUH, B3aUMHO
oOparHble PYHKIINH,
KOMTIO3UIIHS
byHK1MiA, Tpaduk
(GYHKIINH, BBITOIHAT
DIIEMEHTapHBIC
npeoOpa3zoBaHus
rpadukoB QyHKIUH;
CBOOOJTHO OTIEPUPOBATH
MOHATUSMU: 001aCTh
oTpeieNIeHHs U
MHOECTBO 3HAUEHU U
byHKINH, HYTU
byHKIINH,

TemaTnueckas
pabora







IPOMEXYTKU
3HAKOTIOCTOSIHCTBA,;

- ¢BOOOIHO
ONepUPOBATh
HOHATHSMU: YETHBIE U
HEYETHBIC ()YHKIINH,
NEePUOMUECKHUE
(GYHKINH, TPOMEKYTKH
MOHOTOHHOCTH
(GyHKINH, MAKCUMYMBI
U MUHUMYMBI (QYHKINH,
HauOoublee u
HalMeHbIllee 3HaYeHUe
byHKIIMH Ha
POMEXYTKE;

- ¢cBOOOIHO
OTIEPHUPOBATH
HOHATHSIMHU:

CTeNeHHas QYHKIHS C
HATypaJlbHBIM U

IeJIBIM TIOKa3aTeleM,
rpadyK CTENeHHOM
byHKIUH C
HATYpaIbHBIM U

IeJTBIM TIOKa3aTeleM,
rpaduk KOopHs N-oi
CTENEHU KaK (QyHKIUU
o0OpaTHOIi cTerneHu ¢




HATYpaJbHBIM
mokasarejaeM; -
OTIEpUPOBATh
MIOHATUSMU.
JINHENHAa,
KBaJlpaTU4YHas U
JIpOOHO-TMHEHHAS
(GYHKIMH, BBITIOTHATD
AJIEMEHTapPHOE
HCCIIENOBaHKE U
MOCTPOCHUE UX

Apudmernueckuii
KOpEHb N-0H
CTETICHU.
HppaunonanbHeie
ypaBHEHUS

15
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rpaguKoB;
- HCII0JIb30BAaTh TemaTnyeckas
CBOMCTBA JACUCTBUH C pabota

KOPHSMH ISt
npeoOpa3zoBaHus
BBIPAKECHUH;
BBITIOJTHSTH
npeoOpa3zoBaHus
YHUCIIOBBIX BBIPAKCHUH,
COJIEp>KaIIUX CTETIEHU
C palMoHaIbHBIM
noKa3aTeleMm,;

- cBOOOTHO
OTIePUPOBATH
MOHATUSAMU:
UppalnoHaibHbIE,
ypaBHEHUS, HAXOIUTh




UX PELIEHUs C
HOMOIIBIO
PaBHOCWIIBHBIX
NepPeX00B WU
OCYULIECTBIISSA
IPOBEPKY KOpPHEH;

CBOOOJIHO orepupoBarh TemaTuueckas
MOHATHSIMU: pabora
MOKAa3aTeNbHas

[Toka3arenbHas .

o PO (GyHKIMH, CBOWCTBA U

KITUS.
i 10 . rpaduKH, UCIONb30BATh

[MTokasatenbHbIe https://resh.edu.ru/subject/5]
rpaduKy JJ1s peIICHUsI

yYpaBHEHUSI / .

- YpaBHCHUM;

- cB0OOIHO omepupoBaT] Temaruueckas
HOHATHAMU: Jorapupm ~ pabota
qrcia, JeCITHYHBIC U
HATypaJIbHbIC

Jlorapudmuueckas P ]

b PII aorapudmsl,

KIS,
T 18 . - HCTIOJTh30BaTh

Jlorapudmuueckue https://resh.edu.ru/subject/5] .
CBOMCTBa JOrapu(gmMoB

ypaBHEHHUS /

JUIs IpeoOpazoBaHus
JorapupMUIECKUX
BBIPAKECHUH;




TpI/IFOHOMeTpI/I‘ICCK POIII - IPUMCHAITH OCHOBHEIC Tematuueckas

W€ BRIPAXKEHUS U 22 1 . TPUTOHOMETPUYECKUE abora
P https://resh.edu.ru/subject/5] P P P
ypaBHEHUs

1




ITocnenoBarenbHOCT
U U IIPOTPECCUu

10

POII
https://resh.edu.ru/subject/5]
/

bopmynsl s
npeoOpazoBaHuUs
TPUTOHOMETPUYECKUX
BBIPAKEHU;

- ¢cBOOOIHO
OTIePUPOBATH
TIOHSATHEM:
TPUTOHOMETPUIECKOE
ypaBHEHUE, IPUMCHSITh
HEOO0XO1MbIe
bopmynsr s
pelIeHNs] OCHOBHBIX
TUTIOB
TPUTOHOMETPHUYECKUX
YpaBHEHMUI;

- cBOOOJIHO
OTIePUPOBATH
[IOHATHSIMU.
apudpmMeTHIecKas u
reoMeTpudecKkas
porpeccus,
OCCKOHEUHO
yOBIBaroIIast
reoMeTpudecKas
pOrpeccus,
JIMHESHHBIA 1
SKCIIOHEHIIMATLHEIN
poct, popmyna

Tematnueckas
pabora




CJIOKHBIX MPOLIEHTOB,
UMETh MPEJICTABIICHHUE
0 KOHCTAHTE;

- HCIIOJIb30BaTh
POTPECCUH IS
peIIeHus peabHbBIX
3aJ1a4 MPUKIIATHOTO
XapakTepa;

- ¢cBOOOIHO
OTICpUPOBATh
MIOHSITHSIMU.
MOCJIEI0BATEIbLHOCTD,
CIOCOOBI 3a1aHUs
IIOCJIEIOBATEILHOCTEN,
MOHOTOHHEIE U
OTpaHUYCHHBIE
[IOCJIEI0BATEALHOCTH,
IMIOHMMATh OCHOBBI
3apPOKIACHHS
MAaTeMaTHYECKOTO
aHajaM3a Kak aHajau3a
OECKOHEYHO MambIX;

HemnpepsiBHbIe

GyHKIUN.
[IpousBognas

20

POII
https://resh.edu.ru/subject/5]
/

- ¢cBOOOIHO
OTIEPUPOBATH
MIOHATHSIMU.
HETPePHIBHBIE
GYHKIMH, TOYKA
paspsbiBa rpadpuka
GyHKIIUK, aCUMIITOTHI

Tematnueckas
pabora







rpaduka QyHKIuM; -
CBobos1HO
OIIepUPOBATH
MOHATHEM:. (YHKIIUA,
HeTpepbIBHAS HA
OTpe3Ke, MPUMEHATh
CBOMCTBA
HETPEPBIBHBIX
byHKIMi s
peleHus 3a/1a4;

- ¢cBOOOIHO
OTIEPUPOBATH
MOHATUSAMU: TIepBas U
BTOpasi IPOU3BOIHbBIE
byHKIINH,
KacaTeJlbHas K
rpaduKy QyHKIHH;
BBIUUCIIATH
MPOU3BOIHBIE CYMMBI,
POU3BEICHHUS,
YaCcTHOTO U
KOMTIO3UIINH JIBYX
byHKIMIA, 3HATH
MIPOU3BOIHBIE
3JIEMEHTAPHBIX
byHKINH;

- CTIOJIb30BATh
TEOMETPUYECKUN U
(bU3NIECKHiA CMBICT
MIPOU3BOJIHON IS




penieHus 3aaau.

IToBTOpEHUE,
0000111EeHNE,
cHCTEMaTH3aIus
3HaHWH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136

10

POIII
https://resh.edu.ru/subject/5]
/

- UCIIOJIb30BaTh
TEOPETHKO-
MHO>KECTBECHHBIHN
anmnapar Jiisi OUCaHus
peabHBIX MPOIECCOB

Y SBJICHUH, IPU
pEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX
MPEeIMETOB; CBOOOIHO
OTIepUPOBATh
MIOHSITHSIMU.
ompeJeneHue,

TeopemMa, ypaBHEHHE-
CIIeICTBHE, CBOMCTBO
MaTeMaTHYECKOTO
00BEKTA,
JI0Ka3aTeIbCTBO,
PaBHOCHWJIbHbBIE
ypaBHEHUS U
HEPaBEHCTBA

Pemenue
YUeOHBIX U
MPaKTUKO-
OpPUEHTHUPOBAHHBI
X 3a7a4
TemaTuueckas
pabora

3auér




11 KJITIACC

KonunuectBo yacos ONEeKTpOHHbIE
Ne HanMeHoBaHue pa3aenoB U TeM (mdpoBeIe)
Kontponsn [IpakTuyeck
n/m IpOrpamMmbl Bcero oOpa3zoBareabHbIe
b€ pabOTHI ue paboThl
DECVDCEHI
1 Uccnenoanne GyHKIUH C TOMOIIBIO 29 1 POIII
HPOM3BOTHOMN https://resh.edu.ru/subject/5!
POIII
2 [TepBooOpa3Has 1 UHTETrpal 12 1 .
P P P https://resh.edu.ru/subject/5!
3 I'paduxu TpuroHoMeTprudecKux GyHKIHH. 14 1 POIII
TpUroHoMeTpHUYECKHE HEPABEHCTBA https://resh.edu.ru/subject/5!
HppaumoHanpHble, IOKa3aTENbHBIE U POIII
4 24 1 i
jgorapupMHUUYECKHe HEPAaBEHCTBA https://resh.edu.ru/subject/5!
POIII
5) KommuiekcHsle uncna 10 1 )
MITHICIKCHBIE JHE https://resh.edu.ru/subject/5!
POIII
6 HarypanbHble 1 11e7p1e uncia 10 1 )
TYPAIRHRIE T HEIRIE HHET https://resh.edu.ru/subject/5!
Cucrembl pallMOHATBHBIX, UPPAIIIOHATBHBIX
7 MOKa3aTeJIbHBIX U JOrapu(pMHUECKUX 12 1 PO
. P https://resh.edu.ru/subject/5!
ypaBHEHUI p
POIII
8 3anayu ¢ mapaMmeTpamu 16 1 )
8 P P https://resh.edu.ru/subject/5!
9 [ToBTOpenue, 06001IeHNE, CCTEMAaTH3alUs 16 9 POII
3HaHUH https://resh.edu.ru/subject/5!
136 10
O011ee KOJIMYECTBO YacOB IO MPOTpamMme
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