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IHosicHuTe IbHAS 3aNIMCKA
Craryc 10KyMeHTa
Pabouas mporpamma o MaTeMaTHKE COCTAaBIICHAa HA OCHOBE 00pa30BaTEIbHON MPOTrPAMMBI
cpennero (moaHoro) obmiero oopazoBanuss MBOY COII Ne37 r.I1enssi.

OOpaszoBarenbHass NporpaMMa  KOHKPETH3HPYET COACp)KaHUE IPEIMETHBIX  TeM
00pa30BaTeNbHOTO CTAHApTa U Iae€T paclpeesieHne yueOHbIX YacoB 10 pa3jienaM Kypca.

Ob6pa3zoBarenbHas IPOrpaMMa BBITIOJIHSET JBE OCHOBHBIE (DYHKIIHUU:

Hugpopmayuonno-memoouueckan byHKIUA MO3BOJISIET BCEM y4acTHUKaM
00pa30BaTeNLHOTO TpoLecca MOJIYYUTh TPEACTABICHUE O IENsAX, COJepKaHuu, OoOIIen
CTpaTreruu OOYy4YeHMs, BOCHUTAHHUS M Pa3BUTHUS Y4YalIUXCS CPEACTBAMU JAaHHOTO Y4eOHOTro
npeaMera.

Opzanuzayuonno-naanupyrouiaa GyHKIUS T[peAycMaTpUBAaeT  BbBIJCICHHUE HSTaIoB
o0y4YeHHsI, CTPYKTypHUpOBaHHE Y4eOHOrO MarepHaja, OINpPEeNICHHE €ro KOJMYECTBEHHBIX WU
KAYeCTBEHHBIX XapaKTEPUCTUK Ha KaXKIOM M3 JTallOB, B TOM YHUCIE JUIS COAEPKATEIHHOTO
HAIOJIHEHUS IPOMEKYTOYHOH aTTeCTAIMH YJAIIUXCSL.

CrpykTypa 10KyMeHTa

Pabouass mporpamma BKIIIOYAeT TPHU pasjieNa: HOACHUMENAbHYIO 3ANUCKY;, OCHOBHOE
cooepitcanue C paclipesiesieHueM y4eOHbIX 4acoB MO pas3fesiaM Kypca; mpedoeanus K ypOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

O0mas xapakTepucTHKa y4eOHOro npeamera

[Ipy wm3ydeHum Kypca MaTeMaTUKH Ha 0a30BOM YpPOBHE NPOAODKAIOTCS U IMOJIYyYaroT
pa3BUTHUE COJEp)KATEIbHBIC JIUHUU: «Anceopay, «Dyuxkyuuy», «Ypasnenus u nepasencmear,
«l'eomempusn», «Inemenmovt KOMOUHAMOPUKU, MEOPUU BEPOAMHOCHEN, CHMAMUCMUKU U
nocukuy, BBOnUTCA nuHUS «Hauana mamemamuueckozo ananuza». B pamkax ykKa3zaHHBIX
COJIepKaTEeNbHBIX TUHUIN PEIIAlOTCs CAeAYIOINE 3a1a4H:

CHCTEMaTH3alHs CBEIEHUIH O YMCIax; M3y4eHHWE HOBBIX BHUJOB YHCIIOBBIX BBIPAKCHHUU H
dbopMyI; COBEpIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB W BBIUMCIUTEIBHOW KYIBTYPHI,
pacmiMpeHrue ¥ COBEPIIEHCTBOBAaHWE alreOpandyeckoro ammaparta, Cc(QOpMHPOBaHHOTO B
OCHOBHOMH IIKOJIE, M €r0 IPUMEHEHHUE K PEIICHUIO MaTeMaTHYECKUX U HEMaTeMaTHUeCKUX 3a/a4;

pacmmpeHre M CUCTeMaTH3alsl OOMMX CBEACHWH O (YHKIMAX, TOMOJHEHHE Kiacca

M3y4aeMbIX (PYHKIHN, WIUTIOCTPAIHS IUPOTHI MpUMeHEHUs QYHKITUI Al OMHCAHUS U U3YUCHHS

peanbHBIX 3aBUCHUMOCTEN;

U3Y4YEeHHE CBOMCTB MPOCTPAHCTBEHHBIX TN, (HOPMHUpPOBAHHE YMEHUS TMPUMEHSTh
MIOJTy9YECHHBIC 3HAHUS [T PEIICHHS TPAKTUIECKHX 3a/1a4;

pa3sBUTHE TMPEJCTABICHUH O BEPOSTHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B
OKpY’KalOlIeM MHpPE, COBEPIICHCTBOBAHHE HWHTEIUICKTYyaJbHBIX M PEUYEBBIX YMEHUH ITyTeM
o0orameHnss MaTeMaTHIeCKOTO S3bIKa, PA3BUTHS JIOTHYECKOTO MBIIIICHHUS,

3HaKOMCTBO C OCHOBHBIMH HJIESIMH U METOJIaMH MaTEMAaTHIECKOTO aHAJIN3A.

Hean

N3yuenne wmartemaTHKH B CTapiied IIKojJe Ha 0a30BOM YpOBHE HaNpaBleHO Ha
JOCTH)KEHHUE CIETYIONNX Heei:

e (QopMupoBaHHe TNpeACTABJIEHUH O MaTeMaTHKE KaK YHHBEPCAILHOM SI3bIKE HAYKH,
CpeACTBE MOJICITMPOBAHMS SIBIICHHI U IMPOIIECCOB, 00 UESIX M METOJaX MaTeMaTHKH,

e pa3BUTHe JIOTHYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, aIrOPUTMHUYECKON
KYJIBTYpHl, KpUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JUIsi OOy4YeHHS B BBICIICH
IIKOJE€ IO COOTBETCTBYIOIIEH CHEUMANbHOCTH, B Oyaymied mpodeccuoHanbHON
NeSITeTTbHOCTH;

e OBJIaJlecHHEe MAaTeMATHYeCKHUMH 3HAHMAMHM W yYMEHMSIMH, HEOOXOJUMBIMH B
MOBCETHEBHON JKW3HM, ISl M3YYCHHs] IIKOJIBHBIX €CTECTBEHHOHAYYHBIX NUCIUIUIMH Ha
0a30BOM YpOBHE, I TOJYYCHHS 00pa3oBaHUs B 00JACTAX, HE TPEOYIOMIUX YriayOIeHHOM
MaTeMaTH4YeCKOM MOATOTOBKHU;

e BOCNHMTAHHE CPEICTBAMH MAaTEMAaTUKH KYJIbTYphl JIMYHOCTU: OTHOLLIEHUS! K MaTeMaTUKE KaK



YacTH OOIIeUeIOBEUYECKO KyNbTYphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHUS MaTEMaTHKH,
SBOJIIOIIMEH  MaTreMaTW4yecKuX HAel, TOHUMaHHs 3HAYUMOCTH MaTeMaTUKH s
00LIECTBEHHOI'O IIpOrpecca.

MecTo npeamera B 0a3MCHOM y4eOHOM IJIaHe

Cornacno ywyebnomy turany MBOY COII Ne37, oO6pa3oBaTenpHast —Iporpamma Iio
marematuke B 10 kimacce paccumtana Ha 204 y4deOHBIX 4acoB M3 pacuera 64. B Henenmo, B 11
kiacce — 204 yaeOHBIX 9acoB U3 pacyera 6 4. B HEJEINIO.

O01mey4eOHbIe YMeHHSI, HABBIKH M CIIOCOOBI 1eATEILHOCTH

B xone ocBoeHus coiepkaHusi MaTeMaTHUYECKOIOo OOpa30BaHMs yYalllUecs OBJIAJCBAaOT
pa3zHo00pa3HBIMU CIIOCOOAMU JESITEILHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIBIT:

IIOCTPOECHUS M MCCIEAOBAHUA MAaTEMAaTUYECKUX MOJENEH Il ONMCAHHUA M pPELICHUS
MPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXKHbBIX TUCIUILINH;

BBIMIOJIHEHUSI M CaMOCTOSITEIBHOI'O COCTaBJIECHMSI AITOPUTMUYECKUX MNPEANUCAHUNA U
MHCTPYKIIMA Ha MaTeMaTH4YeCKOM MaTepualie; BBINOJIHEHUS pPacyeToB MPAKTUYECKOTO
XapakTepa; HCIOJIb30BAaHUA MaTeMaTHYecKHX (OpMyT M CaMOCTOSTEIBHOTO COCTaBJICHHUS
dbopMy1 Ha OCHOBE 000OIICHHS YACTHBIX CIy4aeB M SKCIIEPUMEHTA,

CaMOCTOSITENIbHOW PabOThl ¢ UCTOYHUKAMU WH(POPMALNHU, 000OIIEHHSI U CUCTEMaTH3AIHN
MOJy4eHHOU HH(OpPMAaLIUY, HTHTETPUPOBAHUS €€ B JTMUHBIHN OMBIT;

IIPOBEJCHUS JOKa3aTeJIbHbIX PACCYXJECHUH, JIOTUYECKOrO0 OOOCHOBaHUS BbIBOJIOB,
pa3iauueHuss JOKa3aHHBIX U  HEJOKA3aHHBIX  YTBEPXKIEHUH, AapryMEHTUPOBAHHBIX U
AMOLIMOHAIBHO YOEIUTEIbHBIX CYXKICHUM;

CaMOCTOSITENIbHOM M KOJUIEKTUBHOW JEATEIbHOCTH, BKJIIOYEHHS CBOUX pPE3yJIbTaTOB B
pe3yabTaThl pabOTHI TPYIIIBL, COOTHECEHHE CBOETO MHEHHSI ¢ MHEHHEM JAPYIHX YYaCTHHKOB
yu4eOHOTr0 KOJUIEKTHBA U MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

PesyabTaTnl 00yyeHus

PesynbpTarel 00yueHus mpejacraBieHbl B TpeOoBaHUAX K YPOBHIO MOATOTOBKH U 33Jar0T
CUCTEMY HTOTOBBIX pE3YyJIbTaTOB OOYYEHMS, KOTOPBIX JOJDKHBI JIOCTMraThb BCE YydallHuecs,
OKaHYMBAIOIINE OCHOBHYIO HIKOJIY, M IOCTHXKEHUE KOTOPBIX SBJSETCS 0053aTEIbHBIM YCIOBHEM
MOJIO)KUTEIBHON aTTecTalliM y4YyeHUKa 3a Kypc OCHOBHOM IIKOJBI. OJTH TpeOOBaHUs
CTPYKTYPUPOBAHBI 110 TPEM KOMIIOHEHTAM: «3HAMb/NOHU-MAMDbY, KYMEMbY», UCHOIb306aAMb
npuodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU O0eAmenabHOCHmU U NO6CEOHEGHOIl
Jcuznuy. IIpy 3TOM mocnenHHe JBE€ KOMIIOHEHTHI IIPEJICTaBICHBI OTIAENBHO IO KaXIOMY H3
pa3zenoB, CoAepKaHusl.

OuepueHHBIE CTAaHAAPTOM PaMKH COJIEpKaHUs U TpeOOBaHUI OpUEHTHPOBAHbI HA
pa3BUTHE yyaIIMXCs U HE JOJKHBI IPENATCTBOBATh TIOCTHIKEHUIO 00JI€€ BBICOKUX YPOBHEH.

OCHOBHOE COAEPKAHUE

AJITEBPA 10 kaace
(136 u.)

Conep:xanue 00y4eHHs

1.* leaumoctsb unces (10u4)

[Tonstue nenmumoctu. [{enuMocTs cymMbl B TipousBeaeHus. Jlemenne ¢ octatkoMm. [Ipru3Haku
nenumoctu. CpaBHeHus. Pelienne ypaBHEHUH B UENbIX YUCTAX.

2. *“MHoOrouwieHbl. Ajnreopandeckue ypapHenus (17 4)

MHorowiensl 0T ofHoi nepemenHoil. Cxema 'opHepa. MHorounen P (X) u ero KopeHs.
Teopema besy. CnenctBus u3 Teopembl besy. AunreOpanueckue ypaBHeHus. Permienne
anreOpanvecKuxX ypaBHEHHH Pa3lioKECHHEM HA MHOKHUTEINH. J[eTMMOCTh JIBy4JICHOB X +a' Ha
X £ a. CuMMeTpHYeCcKHe MHOTIOWICHB. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX. DOpMyIIb
COKpAILLEHHOTO0 YMHOXEHUS AJIs cTapunx creneHeid. bunom HeroToHa. CucreMbl ypaBHEHUH.



3. CreneHs ¢ AeiicTBUTENbHBIM NOKa3zaTeseM (14 4.)

JleiicTBuTenbHbIC  YHCla. becKoOHeWYHO  yOBIBalOIas TEOMETPHYECKas IPOrPecCHsl.
Apudmernueckuii  KOpeHb  HaTypaidbHOW cTerneHH. CTeneHb €  palMOHATIBHBIM |
JIEMCTBUTEIIbHBIM NIOKA3aTEISIMH.

4. Crenennas ¢pynkums ( 17 4.)

Crenennas ¢yHkuus, ee cBoiicTBa M rpaduk. B3ammuo oOparHble QyHkumu. CroxHas
¢yukuus. JpoOGHo-nuHeiHas (yHKius. PaBHOCHIBHBIE ypaBHEHHMS M HepaBeHCTBa. Mppa-
[IMOHAJIbHBIE ypaBHEHHS. VpparoHaabHbIe HEpaBEeHCTBA.

5. Hoxka3zareabHas pynkuus (11 4.)

[TokazarenpHas (QyHKIUs, ee cBoiictBa u rpaduk. IlokasartenbHble ypaBHEHUS.
IToxazarenbHble HepaBeHCTBA. CHCTEMBI IOKA3aTENNbHBIX YPABHEHUH U HEPABEHCTB.

6. Jlorapupmuueckas pyuxuus (17 4.)

Jlorapudmsl. Coiicta JiorapudmoB. JlecsaTiuunbie U HaTypaibHble Jorapudmbel. Dopmyia
nepexonaa. Jlorapupmuueckas GyHKIus, ee cBoiicTBa u rpaduk. Jlorapupmudeckue ypaBHEHHUS.
Jlorapudmmuyeckre HepaBeHCTBA.

7. Tpuronomerpudeckue popmyJisbl (24 4.)

Panuannas mepa yrna. [loBopoT Touku BOKpYr Hayana koopAauHaT. OmnpenerneHue CHHYcCA,
KOCMHYCa M TaHIeHCca yIya. 3HAaKU CHHYCa, KOCMHYCa M TaHIEHCAa. 3aBHUCUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM U TaHI'€HCOM OJIHOT'O U TOrO k€ yrila. TpUroHOMETpHUYECKUE TOXKIECTBA.
CuHyc, KOCUHYC M TaHreHC YIJIoB a U -a. @opmyinbl cioxeHus. CUHYC, KOCUHYC U TaHI'€HC
nBoitHOro yria. CHHyC, KOCUHYC U TaHI€HC MOJOBUHHOTO yria. @opmyisl mpuseneHusa. CymMma
U pa3HoOCTh cMHYycoB. CyMMa U pa3HOCTh KOCUHYCOB. [Ipon3BeieHre CHHYCOB U KOCUHYCOB.

8. Tpuronomerpuveckue ypaBHeHus (21 4.)

VYpaBHeHus COSX = @, SinX = a, tgX = a. TpUroHOMETpUYECKHE ypPaBHEHHS, CBOIAIINECS K
anreObpandyeckuM. OTHOPOIHBIC U IMHEHHBIE YpaBHEHU. MeTO bl 3aMEHBI HEU3BECTHOTO U pa3-
JOKEHUS Ha MHOXUTETUW. METOJ OUEHKM JIEBOM W MPABOM 4YACTEd TPUTOHOMETPUUYECKOTO
ypaBHeHUsA. CUCTEMBI TPUTOHOMETPUUECKUX YPaBHEHUNU. TpUTOHOMETPUYECKUE HEPABEHCTBRA.

IToBTOpenue (S 4.)

IF'EOMETPHUSA 10 kaace
(68 1)
1. HekoTopble cBeleHU U3 IVIAaHUMeETpHUH. (3 4)
[ToBTOpEeHME akcMOM U TeopeM IaHuMeTpuu. [Ipumenenue GopMyn miIaHUMETPUH K
pELIEeHUIO 3a/1ad.

2. BBenenue (AKCHMOMBI CTEPEOMETPUM U MX CJIEACTBUA). (2 1)
[Ipenmer crepeomeTpr. AKCHOMEBI cTepeomeTpun. HekoTopbie ciieIcTBUS U3 aKCUOM.

3. IlapajaiejJbHOCTH NPAMBIX U IUI0CKOCTEM. (16 4).
[TapannenbHOCTh NPAMBIX, IPAMOU U MIIOCKOCTH.
B3anMHOe pacmnoniokeHue NpsMbIX B IPOCTPAHCTBE. YTOI MEXAY ABYMS IIPSIMBIMHU.
[TapaniaenbHOCTh MITOCKOCTEM.
Terpasap u napasuiesenuIen.



4. llepneHAUKYJISIPHOCTD NPSAMBIX M ILU1I0CKOCTEM. (18 4).
[lepneHguKyISpHOCTE NPSAMOM M INIOCKOCTH. lleprneHauKynsp M HakJIOHHas. YTroil
MEXly IPSIMOU U TUIOCKOCTHIO. JIByrpaHHbii yrod. [leprneHanKyaspHOCTb IIIOCKOCTEH.

5. MuororpanHuku (13 v).
ITousitue Muororpannuka. [Ipusma. [lupamuga. [lpaBusibHbIE MHOTOTPAHHUKH.

6. BekTopnl B mpocTpancrse (6 4.)
ITousrue BCKTOpaA B IIPOCTPAHCTBE. CrnoxeHne U BEIYUTaHHE BCKTOPOB. VYMHOXEHIE
BEKTOpa Ha 4yuciio. KomianapHsle BEKTOPHI.

7. lloBTOopenue (109).

AJITEBPA 11 kiaace
(136 uac)

1. MIOBTOPEHHUE KYPCA AJITEBPBI 10 KJIACCA (5 v)

2. TPUTOHOMETPUYECKUE ®YHKIHUMH (19 4.)

OO6nacte omnpeneneHus 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETpHuUecKuX (GyHKUud. YeTHOCTh U
HEYETHOCTh, MEPUOUYHOCTh TpUrOHOMeTpuueckux (yHkiuil. CBoiicTBa GyHKIHMU Y =COSXH

e€ rpaduk. CpoiicTBa pyHkumu Yy =Sin x u e€ rpapuk. CoiictBa pyHkunn Y =tgX u e€ rpaduk.
OOpaTHble TPUrOHOMETpHUUYECKHE (QYHKIUH.

3. MPOU3BOJHAS 1 EE TEOMETPUYECKHI CMBICJI (25 u.)
[Tpenen nocnenoBatensHocTu. [Ipenen ¢pynkuu. HenpepreiBHOCTh hyHKIMU. Onipenenenue
npousBoaHOM. [IpaBuna nquddepenumpoanus. [IpousBoaHas cTeneHHOW QYHKITHN. .
[Tpou3BoiHbIE NIeMEHTapHBIX QYHKIUH. ['eoMeTpruuecKuii cCMbICT IPOU3BOJHOM.

4. MIPUMEHEHUE IMPOU3BOIHON K UCCJIEJOBAHUIO ® YHKIIUI
(154.)

Bospacranue u yObiBanue QpyHkuuii. JkcrpemyMbl pyHkuuii. Haubonbiiee 1 HauMeHblee
3HayeHus pyHKkuuu. [Ipon3BoHas BTOPOro Mopsi/ika, BHITYKIOCTh M TOUKH Neperuoa,
acumnToThl. [TocTpoenue rpadukoB QyHKINH.

5. HEPBOOBPA3HASA U UHTEI'PAJI (17 4.)
ITepBooOpaznas. [IpaBuiia HaxoXAeHUS TepBO0Opa3HbIX. [1101maas KpUBOTUHEHHOM
Tpaneuuu. HTEerpain u ero BeryrcieHue. Beruncienue miomaaeil Gpuryp ¢ moMoIibio
uHTErpaioB. [I[ppumMeHeHne HHTErpaoB is pelieHus puzndeckux 3anad. [pocreiimme
muddepeHIManbHbIe YpaBHEHNUS.

6. KOMBUHATOPHKA (12 4.)

Maremarnueckast uanykuus. [Ipasuiio npousseneHus. Pasmelnenys ¢ NOBTOPEHUSIMH.
[TepectanoBku. Pa3zmenenus 6e3 moropennii. Coueranus 0e3 moBTopeHuit 1 OunoMm HeroToHa.
CoueraHus ¢ IOBTOPEHUSMH.



7. OJIEMEHTBI TEOPUU BEPOSITHOCTEM (10 u.)
BeposatHocTs cobbiTus. CroxeHne BeposiTHOCTEH. Y cioBHAs BeposITHOCTh. HezaBucumoctsb
MIPOU3BEICHUS HE3aBUCUMOCTh COOBITHI. BeposSTHOCTh IPOU3BEICHUST HE3aBUCUMBIX COOBITHH.
®opmyna bepuymiu.

8. YPABHEHUSA U HEPABEHCTBA C IBYMS IIEPEMEHHBIMU
(13 4.)

JIuHeliHble ypaBHEHUS M HEPABEHCTBA C JABYMs IepeMEHHbIMU. HenuHelHble ypaBHEHUS U
HEPABEHCTBA C ABYMs [IEPEMEHHBIMHU.
YpaBHEHHMsI U HEPABEHCTBA C IBYMs IIEPEMEHHBIMU, COJEPIKAIIME [TAPAMETPHI.

Pe3epB cBO0OHOTO Y4e0HOI0 BpEeMEHHU, HATIPABJISIeMbI HA UTOTOBOE
IOBTOPEHHUE M MOAroTOBKY K caavye EI'J: 20 yacos

IF'EOMETPUS
68 yacoB

1. Metoa koopauHaT B nmpocTpancTie. (15 4.)
[IpssMoyronpHas cuctemMa KoopAMHAT B mpocTpaHcTtBe. KoopauHatel BekTopa. CBA3b MEXIY
KOOpAHATaMH BEKTOPOB U KOOpAUWHATAMH TOYCK. HpOCTel‘/'IHH/IC 3ala4v B KOOpJAUHaTax.
VYron mexay BekTopamu. CKalspHOE IPOU3BECHNE BEKTOPOB. BrIuncieHne yrioB MeXIy MpsIMBIMU
" INIOCKOCTAMH.
CuMMeTpHH.

2. llmmuap, konyc u map. (17 4.)

[Nonstre mumaApa. [lnomans moBepxHocTy mumuHApa. [lorarre koHyca. [Inmomanp moBepxHOCTH
KoHyca. Yceu€Hnblii konyc. Cdepa u miap.

3. O0beMBbI TeJI U IUIOIIAH UX OBepPXHocTei. (22 4.)

[Tonste o6véMa. OO0BEM mpsAMoyrosipHOro mnapamienenumnena. Oovém npsmol npusMel. O0bEM
muIMHIpa. Beruucnenne o0BbEMOB Teld C MOMOIIBIO ompeaenéHHoro uHrerpana. O0bEM HAKIOHHOM
HPU3MBI, TUpaMubl U KoHyca. OOBEM Iapa, MapoBOro CerMeHTa, MIapoBOT0 CJI0s U MIAPOBOI0 CEKTOPA.
[Tnomane chepsr.

Pe3epB ¢cB0O00HOT0 Yy4e0HOI0 BPEMEHHU, HANIPABJISIEMbIH HA HTOT0BOE

NMOBTOPEeHUE U MOATOTOBKY K caadye EI'D — 14uacos.



TPEBOBAHMSA K YPOBHIO
INOAI'OTOBKH BbIITYCKHHUKOB

Bpe3yﬂbmame U3yueHus vamemamuKku Ha oazoeom YPOB8HE YUeHUK 00.]12iceH

3HATh/MIOHUMATh

3HAYCHHUC MaTeMaTI/I‘-ICCKOf/'I HayKI/I JJIA peH_IeHI/ISI 3a4da4d, BO3HHUKaOIIUX B TCOpI/II/I 158
MpaKTUKE; IIUPOTY M B TO K€ BPEMsl OTPAaHUYCHHOCTh MPUMEHECHHS MaTEMaTHYECKHUX
METOJIOB K aHAJIU3Y M HCCIIEOBAHUIO MTPOIIECCOB U SBIICHUH B MPUPOJIE M OOIIECTBE;
3HAYCHHE MPAKTUKUA U BOTIPOCOB, BOSHUKAIOIINX B CAMOM MaTeMaTHKe JJis1 popMUpoBaHUS
nu pa3BI/ITI/I$I MaTeMaTH‘{eCKOﬁ HayKI/I, I/ICTOpI/IIO pa3BI/ITI/I$I IIOHATHUA 4YuCJIa, CO3JaHHA
MaTeMaTU4YeCKOT0 aHalln3a, BOSHUKHOBEHHS U Pa3BUTHS T€OMETPUH,

YHUBEpCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MAaTeMaTU4EeCKUX PpaCCyKICHHM, UX
MIPUMEHHUMOCTB BO BCEX 001aCTIX YEIOBEUCCKOU JIeITEIbHOCTH;

BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MPOIIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeTh

BBINOJIHATh apu(MeTHUecKue AEUCTBUS, cOodeTas YCTHble M NHCbMEHHbIE IPUEMBI,
IIPUMEHEHHUE BBIYUCIUTEIbHBIX YCTPOMCTB; HAXOIUTh 3HAUYEHHUS KOPHS HaTypajJbHOU
CTENEHU, CTENEHH C pPALUOHAIBHBIM IIOKa3aTesleM, Jorapudma, HCHOIb3ys IMpHU
HEO0OXOUMOCTH BBIYMCIUTENIBHBIE YCTPONUCTBA; MOJIb30BATHCS OLIEHKON U MPUKUIKOHN IIpU
IPaKTUYECKHUX pacyeTax;

NPOBOJIUTH IO W3BECTHBIM (opMylaM H TMpaBwiaM mpeoOpa3oBaHus OyKBEHHBIX
BBIPQ)KEHUH, BKIIOYAIOIIUX CTENEHHU, PaJUKalbl, JOrapu(Mmbl U TPUTOHOMETPUYECKHE
byHKIINY,

BBIYUCIIATh 3HAYEHUSI YMCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYLIECTBIAS HEOOXOAUMBIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

HCIIOJb30BATH l'lpHOﬁpeTeHHbIe SHAHUA U YMCHHSA B HpaKTH‘leCKOﬁ ACATCJIBbHOCTH U
NMOBCETHEBHOM XKM3HHU IS

MPAKTUYECKUX pacyeTroB Mo QopmynaMm, BKIoYas (GopMysbl, cojaepikKalllie CTENEeHH,
panukanbl, JorapudmMbl U TPUTOHOMETPUUECKHE  (QYHKLUUH, HCHOIb3ys  IpH
HEO0OXOJUMOCTH CIPABOYHbIE MaTEpHAIIbl U IPOCTENIIINE BHIYUCIUTENbHbBIE YCTPONCTBA;

OYHKIIUU U TPAOUKHU

yMeTbh
OlpeneNaATh 3HaueHHe (YHKUUU IO 3HAUYEHUIO apryMeHTa NpU pa3IMYHBIX Crocobax
3aJaHus QYHKIINHY,

CTPOUTH TpapUKH U3YYEHHBIX (PYHKIHI;

OMKCHIBAThH MO IrpaguKy W B MPOCTEHIINX CiIydasx Mo ¢opMmyiie MOBEJEHUE U CBOWMCTBA
byHKUIMH, HAXOAUTH 1O TpaguKy GYHKIIMU HAaHOOJbIINE U HAUMEHbIINE 3HAYCHUS;
pelaTh ypaBHEHHUS, MPOCTEHIINE CUCTEMbl ypaBHEHUH, UCMOJb3Ys CBOMCTBA (YHKIMI U
uX rpauKoB;

HCHOJIB30BaATH npnoﬁpeTeHHme 3HAHUHA U YMECHHUSA B npaKanecxoifl JACATECJIBbHOCTHN H
HOBCCI[HeBHOﬁ JKU3HHU 1JIA:

OMHCAaHUS C TOMOIIBI0 (YHKIMNA pa3NUUHBIX 3aBUCHUMOCTEH, TMpEACTaBICHUS UX
rpagu4ecKu, MHTEPIPETAINH IPadrKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A



yMeTh

BBIUUCIIATh IIPOM3BOJHBIE U TIEPBOOOpA3HbIE 3JIEMEHTAPHBIX (QYHKLUUH, HCIONb3YS
CIIPaBOYHbBIE MaTEpPUAJIbI;

UCCIIeI0BaTh B MPOCTEHINX ciydasX (QyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HauOOJIbIINE
U HauMEHbIINE 3HAaueHUs (YHKIHHA, CTPOUTh TpadMKW MHOTOWICHOB W IMPOCTEHIINX
paLMOHATBHBIX (DYHKIMH C UCIIOJIB30BAaHUEM allllapaTta MaTeMaTUYeCKOro aHaIu3a;
BBIYUCIIATH B MPOCTEHIINX CITydasX TUIOIIAAH C UCIIOJIb30BaHHEM IEPBOOOPA3HOM;

HCII0JIb30BATH HpHOﬁpeTeHHbIe 3HAHUHA U YMCHHUSA B HpaKTH‘IeCKOﬁ ACATECJIBbHOCTHN H
NOBCEAHEBHOM KM3HM JIJIS:

pPE€UICHUSA MMPUKIAAHBIX 3a4a4, B TOM YHUCJI€ COINAJIbHO-O9KOHOMHWYECKUX U (1)I/ISI/I‘IGCKI/IX, Ha
HanOOJIBIINE U HANMCHBIIINE 3HAYCHHA, HA HAXOKACHUEC CKOPOCTH U YCKOPCHMUA,

YPABHEHUSA U HEPABEHCTBA

yMeTh
pelaTh paldoHaJIbHbIE, TOKa3aTeIbHbIEC U JIOrapu(pMHUUECKUE YpaBHEHHS U HEPaBEHCTBA,
IIPOCTEUIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI;
COCTaBJIATh YPAaBHEHUS M HEPABEHCTBA 10 YCJIOBMIO 3a7a4u;

UCIIOJIb30BaTh Ui NPUOJMKEHHOIO PEIIEHUs YpPaBHEHUHW U HEPaBEHCTB TIpapUuecKHii
METOJ;

n300paxkaTb Ha KOOPJAMHATHOW IUIOCKOCTH MHO>KECTBA PEUICHUM MPOCTEHIINX YpaBHEHUM
U UX CUCTEM;

HCMO0JIb30BATH MPUOOpPETeHHbIe 3HAHUSA U YMEHUS B NMPAKTHYECKOH JesiTeJJbHOCTH U
MOBCEIHEeBHOM KU3HH IS
MOCTPOEHUS U UCCIEAOBAHUS MTPOCTEUIIINX MATEMATHYECKUX MOJIETICH;

3JIEMEHTBHI KOMBUHATOPUKHU, CTATUCTUKHN U TEOPUH
BEPOSITHOCTEM

yMeTb

pemarb mOpocTeilline KOMOMHATOpHBIE 3aJadyd METOJ0M TIepedbopa, a Takxke C
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

BBIUHCIIATh B MPOCTEHIINX CIIy4asX BEPOSITHOCTH COOBITMI HAa OCHOBE MOJCYETa YHcia
HCXOJIOB;

HCHOJIB30BaATDH npuoﬁpeTeﬂﬂme 3HAHUA U YMECHUSA B l'lpaKTl/I‘-leCKOi/i JCATCJIBbHOCTH H
HOBceIlHeBHOﬁ AKU3HU U1

aHajIn3a pCajIbHbIX YHMCJIOBBIX JAaHHBIX, MIPCACTABJICHHBIX B BUAC AUATPaMM, l"pa(l)I/IKOB;
aHaJIM3a I/IH(I)OpMaI_II/II/I CTaTUCTHYECKOT'0 XapaKTepa,

I'EOMETPUA

yMeTh

pacmo3HaBaTh Ha YepTeXkKaxX W MOJCIAX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHUTH
TpeXMEepHbBIE OOBEKTHI C X OMHCAHUSIMHU, U300pKCHUSIMH,

ONKMCHIBATh B3aMMHOE PACMHOJIOKEHHE TMPAMBIX W IUIOCKOCTEd B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXJICHHUs 00 TOM PACIIONIOKECHHH;

aHAIM3UPOBATH B MIPOCTEHUIITNX CIIyYasx B3aUMHOE PACIIONIOKEHUE 0OBEKTOB B IPOCTPAHCTBE;
M300pakaTh OCHOBHBIE MHOTOTPAaHHWKU W KPYIJIbIE TeJa; BBIMOJHATH YEPTEKH [0 YCIOBHSIM
3a/1ay;

CTPOUTH MPOCTEUIIHE CEUCHUS Ky0a, IPU3MBI, ITUPAMUJIBI,

pemarh TUIAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPHUCSCKHE 3ajJadd Ha HaXOXJCHHE
TEOMETPUUYCCKHUX BEIWYNH (IJIMH, YTJIOB, IIOMAACcH, 00beMOB);



o WCIIOJIb30BaTh MPH PEIICHUH CTEPEOMETPUIECKIX 3aad TNIAHUMETPUIeCKre (DaKThl U METOBI;
o MIPOBOJIUTH JOKA3aTEIbHBIE PACCYXKACHHUS B XO/I€ PEIICHHS 33/1aY;

HCNOJIL30BATh MNPHOOpPETEeHHbIe 3HAHMSA W YMEHHS] B NPAKTHYECKOH [1eATEeJLHOCTH H
NOBCEIHEBHOM KU3HM IS

L HCCICIJOBaHUA (MOI[GHI/IpOBaHI/ISI) HCECJIOKHBIX IPAKTUYCCKUX CI/ITyaHI/Iﬁ Ha OCHOBC H3YYCHHBIX
(bopMyI1 U CBOMCTB Quryp;

L BBIUKCIIEHHS OOBEMOB H HJ'IOIHaI[efI HOBerHOCTCfI MPOCTPAaHCTBCHHBIX TCJI MNpU PCHICHUHN
MPAKTUYCCKUX 3ala4y, HCIOJIb3ysd IIpU H606XOI[I/IMOCTI/I CIIPAaBOYHUKN W BBIYUCIUTCIILHBIC
YCTPOMCTBA.
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