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1. HOACHUTEJBHASA 3AIINCKA

IIporpamma nuist 10-11 kaaccos
Hacrosimas pabodas mporpamma 1o ainreope B 10 kacce nmpeaHa3HaueHa:

o JUI pealM3aliyd OCHOBHBIX O00pa30oBaTeIbHBIX HPOTPaMM CPEIHEro OO0IIero
o0Opa3oBaHus,
o JUI  pean3allii  aJalTHPOBAHHBIX OCHOBHBIX 00pPa30BaTEIbHBIX MPOTPaAMM

(AOOII) npu mnonydyeHHH OOpa30BaHUS COOTBETCTBYIOIIETO YPOBHS OOYYarOIUTUMHUCA C
OTpaHHYEHHBIMHA BO3MOXKHOCTSIMHU 370POBbsI B ciydasx, eciau Bapuant AOOII o pesynbpraram
U CPOKaM €€ OCBOCHHSI COOTBETCTBYET (peliepalibHbIM TOCYAAPCTBEHHBIM O0OPa30BATEIbHBIM
cragaaptam (@I'OC) u comocTtaBUMO € pe3ynbTaTaMd W CPOKAMH OCBOCHHS O0yUYaIOITUMHUCH,
HE UMCIOIIMMH OTPAaHUYEHUH 110 BO3MOKHOCTSIM 310POBBSI.

Hacrosimas pabGouast mporpamma copMupoBaHa B COOTBETCTBHH C TPeOOBaHUSIMH,
YTBEP>KICHHBIMHU:
- ®enepanbHbIM 3aKk0HOM OT 29 nexabpst 2012 1. Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Oenepannn» (B pen. enepanbHbix 3akoHOB oT 17.02.2021 _No 10-D3, ot 24.03.2021 No 51-
@3, ot 05.04.2021_Ne 85-®3, ot 20.04.2021_Ne 95-®3, or 30.04.2021 _Ne 114-®3, or
11.06.2021 Ne 170-®3, ot 02.07.2021 Ne 310-D3, ot 02.07.2021 Ne 351-D3);
- @enepanbublil 3akoH OT 29 nekadps 2010 r. Ne 436-D3 «O 3ammre nereit or nHbopManuy,
MPUYHHSIONIEH Bpe/l X 3I0POBBIO U pa3BUTHIOM (B pen. denepanbHbix 3akoHOB oT 01.05.2019
Ne 93-@3, o1 01.07.2021 Ne264-D3);
Pacnopsixxenue IlpaBurensctBa Poccuiickoir ®enepaunu ot 29 mas 2015 r. Ne 996-p
«Ctparerust pa3Butus Bocriutanus B Poccuiickoit @enepanuu Ha niepuoa 10 2025 rogay;
-IIpuxkaz MunucrepcTBa obpasoBanusi u Hayku Poccuiickoit ®@enepaunu ot 17 mas 2012 r.
Ne413 «O6 yrBepkaeHUH (eaepanibHOr0 TrOCYAapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHIapTa
cpenHero obmiero obpazoBanusi» (B pex. Ilpukazor MunoOprayku Poccuum ot 29.12.2014 Ne
1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, ot 11.12.2020 Ne 712); mpukazom
MunuctepctBa oO6pazoBanus 1 Hayku Poccuiickoit ®@enepauun ot 17 mas 2012 1. Ne 413 «O06
YTBEP)KJICHUHU U BBEJICHUM B JeWCTBUE (helepallbHOro0 rocyJapCTBEHHOTO 00pa3oBaTeNIbHOTO
cTaHjapta cpenHero ooOmero oOpazoBanus» (B pen. [lpuxazoB MunoOpnayku Poccunm ot
29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613).
-IIucemo MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 11 mapra 2016 r.
Ne BK-452/07 «O BBenennu ®I'OC OB3y;
- IIpuka3z MunuctepctBa npocsenieHusi Poccuiickoit ®enepanuu ot 22 mapta 2021 r. Ne
115 «O6 yrBepxaenun Ilopsaka opraHM3anMd W OCYHIECTBICHHMS 00pa3oBaTeIbHON
JESITEIbHOCTH 110 OCHOBHBIM 00I1€00pa3oBaTeNbHBIM IMporpaMmaM - 00pa30BaTENIbHBIM
porpaMMaM HayaJlbHOTo OOIIEro, OCHOBHOTO OOIIET0 U CPEAHEro 00IIero o0pa3oBaHus»;
- [TocranoBnenneM ['naBuoro I'ocynapcreenHoro canutapHoro Bpada Poccuiickoit ®enepanuu
«O06 yrBepxxaennu Canllun 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOIOTHYeCKHe TpeOOBaHUS K
YCIIOBUSIM U OpraHu3aluu o0y4yeHHus B 001Ieo0pa3oBaTeNbHbIX yupexaeHusx» ot 29.12.2010
Ne 189, (3apeructpuposano B Muntocre Poccuiickoit @eneparuu 03.03.2011 Ne19993);
- CaHHUTapHO-3TUAEMHOJIOTHYECKUMHI TipaBmwiiaMu u HopMatuBamu CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUEMHOJIOTHYeCKHe TpPeOOBaHUS K YCIOBHSM M OpraHu3anuud oOydeHus B
o011e00pa3oBaTeabHbIX  YUPEXKICHUAX», yTBepkIeHHbIMU IlocranoBnenueMm InaBHOTO
canutapHoro Bpaua Poccuiickoit @enepamuu ot 29.12.10.Ne 189;
- [Ipuxa3z MunucrepcTBa obpazoBanust u Hayku Poccuiickoit @enepanuu ot 17 nexabps 2010
r. Ne 1897 «O06 yTBepxaeHuu ¢eaepaabHOro rocyIapCcTBEHHOT0 00pa3oBaTeIbHOIO CTaHapTa
OCHOBHOTO 001I1eTr0 00pazoBanus» (B pen. [Ipukaszos Munobpuayku Poccun ot 29.12.2014 Ne
1644, ot 31.12.2015 Ne 1577, ot 11.12.2020 Ne 712);
- IIpuka3z MunuctepctBa npocsemenus: Poccuiickoit @enepamuu ot 22 mapra 2021 r. No 115
«O06 yrBepxxaenuu Ilopsiika opraHu3auy U OCYIIECTBICHUS 00pa30BaTeIbHON NeATEIbHOCTH
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[0 OCHOBHBIM 00I€00pa30BaTeNbHBIM IporpaMmMaM - 00pa30BaTENbHBIM MPOTrpaMMam
Ha4YaJIbHOTO OOIIETO, OCHOBHOT'O OOIIETO M CPEIHETrO 00IIero 00pa3oBaHUs»;

- Pacnopsokenune IlpaBurtensctBa Poccuiickoit @enepanuu ot 24.12.2013 Ne22506-p«O6
yrBepxaeHur KoHlenuuu pa3BUTHS MaTeMaTHuecKoro oOpaszoBanus B Poccuiickoii
Denepauuny;

- Ilucemo MunucrepctBa npocsenieHus Poccutickorr ®@enepanun ot 23 okTsaops 2019 r. Ne
Bb-47/04 «O06 ncnonb30BaHUN PabOYHX TETPAALCH;

- [Ipuxazom MunucrepcrBa npocsenienusi Poccutickoit @eneparuu ot 20 mas 2020 r. Ne 254
«O06 yTtBepxkaeHuu ¢GenepaIbHOro mepedHs y4eOHUKOB, MOMYIIEHHBIX K UCIIOIb30BAaHUIO TPU
peaiM3allid UMEIOUIMX TOCYIapCTBEHHYIO aKKpEOUTAIMI0 O00pa30BaTelIbHBIX IMPOrpamMm
HAyYaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CpeaHero oOIIero odpa3oBaHMs OpraHU3AIMSIMU,
OCYIIECTBISIOIUMU 00pa30BaTeIbHYIO0 JesATeNbHOCTHY (B ped. [IpukazoB MunHnpocsemieHus
Poccuu ot 23.12.2020 Ne 766);

- YcraBoM ~ MyHHIMOATRHOTO  Ka3eHHOTO  0011e00pa3oBaTeNbHOTO  YUPEKICHHS
«Kapbimkapckas cpequsisi o01ieoopa3oBarenbHast IKOIay;

- OcHoBHOM  oOpa3oBaTenpbHOM  MporpaMMol  cpeaHero  oOmero  oOpa3oBaHUS
MyHHUIIMIIaTIBHOTO Ka3€HHOT0 00I11€00pa3oBaTenbHOI0 yupexaeHus «KapbsiMkapckas cpeaHsist
00111e00pa3oBaTeNbHas MIKOJIaY;

- -Y4eOHBIM IUTAHOM CcpeaHero  obmero oOpa3oBaHust MyHUIIMIAIBHOTO Ka3eHHOTO
obmieoOpazoBarenpHOro  yupexknaeHuss «KapeimMkapckas cpemss — o0meoOpazoBaTeiibHAS
mikostay Ha 2021-2022 yueGHbIii ro;

- -llomoxxennem o paboueil mporpamme y4eOHBIX NPEAMETOB, KypcOB MYyHHIMIIAIBHOTO
Ka3eHHOTO 0011e00pa3oBaTeILHOTO YUPEXKICHUS «Kapbimkapckas cpenHsis
o0mieo0pa3oBareabHast MIKOIay.

- YMK: Anre6pa u Hayana MaTeMatuieckoro ananmmsa. 10-11 kmaccel.: yueb. as
o0mieoOpa3oBar. oprauu3anuii : 0a30Belii U yrinyoiaeHHbIH ypoBens / I..A. Anumos, FO.M.
Komnsrun, M.B. Konsrun, M.B. TkauéBa u np. — M.: [Ipocsemenne, 2019

OOyuenue MaTemMaTuKe B cpefiHel 0011e00pa30BaTeNIbHON IIKOJIe HAIIPaBICHO Ha JOCTHXKEHHE
CIIEIYFOIIHX
neJsed M3y4YeHus:

e OBJIaJlecHHe CHUCTEMOM MaTeMaTU4YeCKUX 3HaHUM M yMEHHMH, HeOoOXOIUMBIX MJs
IPUMEHEHUs B IPAKTUYECKOM JEATEIBHOCTH, U3YYCHHUS CMEXHBIX JAUCLUIUIMH,
MPOJOJKEHUsI 00pa30BaHus;

® HHTeNJIEeKTyaJlbHOE Ppa3BUTHe, (OPMHUPOBAHME KAyeCTB JIMYHOCTH, HEOOXOIMMBIX
YeJOBEKY JJIs TOJHOLEHHON JKM3HUM B COBPEMEHHOM OOIIECTBE: SCHOCTh M TOYHOCTD
MBICJIM, KPUTUYHOCTb MBINUICHUA, WHTYHUOUA, JIOTUYCCKOEC MBIINIJICHUC, JJICMCHTHI
QITOPUTMUYECKON KYJIbTYPbI, NPOCTPAHCTBEHHBIX MPEICTABICHUH, CIOCOOHOCTh K
MPEOJOJICHUIO TPYAHOCTEM;

e (opMupoBaHue npeacTaBIeHUi 00 UIESIX U METO/AX MaTeMaTHKH KaK YHUBEPCAIBHOTO
A3bIKa HAYKU U TEXHUKU, CPEICTBA MOJCIUPOBAHHUS SIBICHUHN U IIPOLECCOB;

¢ BOCIIMTAHHME KYJIbTYpbl JIMYHOCTH, OTHOIICHHUA K MATEMATUKC KaK K YaCTHu
00I11eYeNIOBEYECKOW KYJIBTYphl, MOHMMaHUE 3HAYUMOCTH MaTeMaTUKU JJIs Hay4dHO-
TEXHUYECKOTO IIporpecca;

e npuoOpeTeHMe KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE U MPAKTUUECKU 3HAYMMBIX YMEHUH,
dopmHpoBaHHE S3bIKa OINUCAaHUA OOBEKTOB OKPYXKAIOLIEro MHpa, JUIsl Pa3BUTHUS
IMPOCTPAHCTBECHHOI'O B006pa>KeHI/I${ U HWHTYULIUH, MaTeMaTHYEeCKOM KYJIbTYPBI, JIA
HCTETUYECKOT0 BOCIIUTAHUS 00YJaIOLIIXCS.

‘ 1.B HaImpaBJICHUM JIUYHOCHIHO20 PA36UMUA. ‘ o Pa3Butne morudeckoro u KPUTHYCCKOT'O




MBIIUICHHUS, KYJIbTYphl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

. dopmupoBaHue y yUanmxcs
WHTEIICKTYaJIbHOM YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TPEOJIOJICHUIO MBICTUTEILHBIX
CTCPEOTHIIOB, BHITCKAIOIINX U3

OOBIIEHHOTO OIIBITA;

. Bocnuranue Ka4yecTB JIUYHOCTH,
00eCIeYMBAIOIINX COLUAIBHYI0 MOOHJIBLHOCTD,
CIIOCOOHOCTh ~ TMPUHUMATh  CAMOCTOSTEIbHBIC
peIIeHUs;

. dopMHUpOBaHUS  KAUeCTB  MBIILJICHUS,
HEOOXOMUMBIX JIJISl aJanTaluid B COBPEMEHHOM
HH(pOPMAIMOHHOM OOIIIECTBE;

° Pa3BuTHEe MHTEpeca K MaTEeMaTHUYECKOMY
TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH.

2. B.memanpeomemnom nanpaenenuu:

° dopMupoOBaHUE MPEJCTaBICHUI 0
MaTeMaTHKE KaK 4YacTH OOleYeIoBeYeCcKoi
KYJbTYpPbl, O 3HAYUMOCTH MAaTEMAaTHKH B
Pa3BUTUM  LMBUJM3AIMA W COBPEMEHHOTO
00I11eCTBA;

° Pa3BuTue mnpenacraBieHuid O MaTeMaTUKE
KaKk (opme omucaHus W METOAC IO3HAHUS
JIEUCTBUTEIBHOCTH, CO3/AaHUE YCIOBUM IS
npruoOpeTeHUs MEePBOHAYAIILHOTO OITbITa
MaTeMaTUYECKOr0 MOJAEIUPOBAHHUS;

° dopmupoBaHue 001X CII0CO00B
VHTEIUIEKTyAJIbHON JeITeILHOCTH,
XapaKTEPHBIX 11 MAaTEMATHKH U SBISIOIIMXCS
OCHOBOM II03HABATEIbHON KYJIBTYpPBbI, 3HAYNMOU

TUTSt Pa3ITUYHBIX chep YEJI0BEUECKOM
JIeSTEIbHOCTH.

3. B npeomemnom nanpasnenuu. . OBnazieHue MaTeMaTUYEeCKUMU 3HAHUSMU
u YMEHUSAMH, HEOOXOUMBIMH TUTSt

NPOIOJKEHNs 00ydeHHs B cTaplieil HIKoJe WK
HHBIX 0011e00pa30BaTEIbHBIX

YUPEKACHUAX, U3YUEHHS] CMEXHBIX JUCLUIUINH,
MPUMEHEHHSI B TOBCEHEBHOM JKU3HMU;

J Coznanue byHngamenTa JUTST
MaTeMaTHYeCKOro  pPa3BUTHA, (POpPMUPOBAHUS
MEXaHU3MOB

MBILUIEHUS, XapaKTePHBIX JUIs MaTeMaTHYECKOM
NeSITeIbHOCTH.

3agaum o0yueHnus:

e CrCTeMaTH3alMs CBEACHHH O qucjax; M3ydCHUC HOBLIX BUIOB YHCJIIOBBIX BBIpa)KCHI/II\/'I u
q)OpMy.]'I; COBCPUICHCTBOBAHUC TMPAKTHUYCCKUX HABBIKOB H BBIYHCITUTEIILHOM KYJIBTYPHI,
pacIipeHuCe U COBCPHICHCTBOBAHHC anre6pa1/1qec1<or0 alrirapara, C(I)OpMI/IpOBaHHOI“O B




OCHOBHOI IIKOJIE, U €r0 MPUMEHEHHE K PEIICHHI0 MaTEMAaTHIYECKHX U HEMaTEeMaTHUYECKUX
3ajady;
® pacuIMpeHHe M CHCTeMaTH3alus OOIIMX CBEeIeHHH O (YHKUUAX, MOMOJIHEHHE Kiacca
U3y4aeMbIX (YHKIUHN, WUTIOCTpAIs IIUPOTHl MpUMEHEHUs (QYHKIMHA AJii ONUCAHUS U
W3YYCHUS PealTbHBIX 3aBUCUMOCTEI;
® pa3BUTHE TMPEACTABIECHUN O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B
OKpY’KarollleM MHUpPE, COBEPILICHCTBOBAHNE MHTEJUIEKTYAIbHBIX U PEUEBBIX YMEHHH IyTeM
o0orareHns: MaTeMaTUIECKOTO SI3bIKA, PA3BUTHS JIOTHUECKOTO MBIIUICHUS.
Mecto npeamera: PaGouast mporpamMma cocTaBiieHa Ha OCHOBE ['0Cy1apcTBEHHOTO CTaHAapTa
cpeaHero (IMOJIHOro) o0Imero o0pa3oBaHUs MO MAaTEeMAaTHKE U B COOTBETCTBUU C MPOrPaMMOI
U1 o0meo0pa3oBaTenbHbIX  yupexaeHud 1o anredpe 10 - 11 Kimaccel, COCTaBUTEINb:
Bypmuctposa T.A.-M.: Ilpocsenienne,2010.
[Iporpamma paccuurtana: B 10 kiacce Ha 70 4yacos, B 11 kiacce Ha 68 yaca (2 yaca B
HeIe10)

I11. Ilnanupyemblie pe3yJbTaThl OCBOCHHUS Y4eOHOr0 mpeaMera «Ajuredpa u
HayaJjia MaTemMaTu4yeckoro anaamusa 10 — 11 kiaace»

PabGouast mporpamma ydeOHOro mpenmera «Anredpa M Hayajla MaTEeMaTHYECKOTO
aHaimsa 10 — 11 kiacc» oOecneuMBaeT IOCTHIKEHUE CIEAYIOLIUX PE3yJlbTaTOB OCBOCHMUS
00pa3oBaTENFHOMN MPOrPaMMBbI CPETHETO O0IETr0 00pa30BaHMUS:

Jluunocmuuie pe3ynbmamat:
1. JluyHocTHBIe pe3yJbTaThl B c(epe oTHOWEHHIT oOydawmmxcss K cele, K

CBOEMY 310POBbI0, K MO3HAHUIO ceds:

- OpHUCHTalusd 06yqa101u14xcs1 Ha pfain3alri0 MNO3WTUBHBIX JKHU3HCHHBLIX IICPCICKTUB,
UHHUIMATUBHOCTb,  KPEATUBHOCTh, TOTOBHOCTb U  CIIOCOOHOCTb K  JMYHOCTHOMY
CaMOOIIpeIeNIEHUIO0, CTIOCOOHOCTh CTAaBUTh LEJIU M CTPOUTD KU3HEHHBIE TUIaHbI;

- TOTOBHOCTh M CIIOCOOHOCTH OOecredyuTh cebe U CBOMM OJM3KUM JOCTOMHYIO KH3Hb B
IIPOLIECCE CAMOCTOSATENBHOM, TBOPYECKON U OTBETCTBEHHOM NEATEIBHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh OOyYaromMXcs K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOT'O MHECHHUS,

- TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIIMXCS K CaMOpPa3BUTHIO M CAaMOBOCHUTAHHUIO B
COOTBETCTBHUH C 00I[€4YETIOBEUECKMMH LIEHHOCTSIMHU U HUJeallaMi TPaklaHCKOT0 OOIIEeCTBA,;

2. JInyHOCTHBIC pe3yabTaTbl B cepe OTHOIWIEHHH O0YyYAIIIUXCHA € OKPYKAIMUMHU
JIIOIbMU:

- HpPaBCTBEHHOE CO3HAHME U TIOBEJCHHE HAa OCHOBE YCBOEGHMS OOIIEUeIOBEUECKUX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHUSA U IOBEIACHUS B IOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH ajainor ¢ ApyrumMud JIrFOJAbMH, JOCTUTIaTb B HEM B3aMMOIIOHHMMAHUNA,
HaxoauThb O6HII/IC eI U COTPYAHUYATD A1 UX JOCTUIKCHUSA,

- IPUHATHE  TYMAHUCTUYECKMX  I[IEHHOCTEW, OCO3HAaHHOE,  YBAXXWUTEIBHOE U
J00pO’KeNaTeIbHOE OTHOILIEHHE K JPYTOMY U€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

3. JIn4HOCTHBIE Pe3y/IbTATHI B c(hepe OTHOMIECHUIT 00y4aI0IIUXCS K OKPYKAKOIIEMY
MHPY, KUBOH NPHPOJE, XyI0:KECTBEHHOM KYJIbType:

- MUPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYUMOCTHU
HayKd, TOTOBHOCTb K HAy4yHO-TEXHUYECKOMY TBOPYECTBY, BIAJACHUE JOCTOBEPHOU
uHpopMalLreil 0 epeoBbIX JOCTHXKEHUSX M OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUPA U OOIIIECTBA;



- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha
MNPOTSKCHUH BCEW JKU3HM, CO3HATENBHOE OTHOIIECHHWE K HEMPEepPhIBHOMY OOpPa30BAHHUIO Kak
YCIIOBUIO YCIICUTHOW MTPOo(hecCHOHATEHOM U 00IIECTBEHHON ACSITELHOCTH.

Memanpeomemnoie pe3yiomamat:
1. PeryasiruBnble yHuBepcaibubie YUeOHbIe AelicTBUS

BbINyCKHUK HAYYUTCS:
- CaMOCTOATEIbHO OMpPENeNATh 1IeNd, 3aaBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXKHO

ONPENIETUTh, YTO LENb TOCTUTHYTA;
OLICHUBATh BO3MOXHBIE TMOCIEACTBUSA JIOCTHUKEHUS IOCTABJICHHOW LEJIW B JEATEIbHOCTH,
COOCTBEHHOM >KU3HU M JKU3HU OKPY)KAIOLINX JIFOAEH, OCHOBBIBASACH Ha COOOPAKECHUAX ITUKH U
MODAJIH;
- CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3aJla4dl B 0OOpa30BaTEIbHOW ACSITETLHOCTH U
JKAU3HECHHBIX CUTYalHsX;
- OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U Apyrue HeMaTepualbHbIe PeCypChl, HEOOXOANMbIE
JUISL IOCTUKEHUS TTOCTaBICHHOM LIEIH;
- BBIOMpaTh MYyTh [JOCTIKEHUS IIeNIM, IUIAHMPOBATh pEIICHHE I[IOCTAaBIEHHBIX 3ajad,
ONTUMU3HPYS MaTEepUAJIbHbIE U HEMATEepUaAIbHbIE 3aTPAThI;
- OpraHm3oBbIBaTh A(D(OEKTUBHBIA TMOUCK PECypCOB, HEOOXOIUMBIX JUIS JIOCTHKCHUS
IMOCTaBJICHHOMN I1CTIN;
- COIIOCTABJIATH IIOJIYYEHHBIM PE3yNbTaT A€ATEIBHOCTH C IIOCTABICHHON 3apaHee LEbIo.

2. [lo3HaBaTe/IbHbIEC YHHBepPcaIbHbIe yueOHbIe 1elCTBUSA

BbInyCKHUK HAay4YUTCH:

- UCKaTh U HaXOAHUTh 000OIEHHBIE CIIOCOOBI PElIeHUs 3a]a4, B TOM YHCIIe, OCYILECTBISATh
pa3BepHYThI WH(GOPMAIMOHHBIA TOUCK M CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHBIE H
MO3HABATENbHBIE) 3a/1a4H;

- KPUTHUYECKHM OIEHWBATh M WHTEPIPETUPOBATH HH(OPMAIIMIO C PA3HBIX TMO3UIIUH,
pacro3HaBaTh U GUKCHPOBATH MPOTHUBOPEUHS B UHPOPMAIIMOHHBIX UCTOYHUKAX;

- HCIIOJB30BAaTh pPAa3jIU4HbIE MOJIEIBbHO-CXEMATUYECKUE CPEACTBA I IPEACTABICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOUIEHWH, a TaKXe NPOTUBOPEYUM, BBISIBICHHBIX B
WH()OPMAIMOHHBIX UCTOUHHUKAX;

- HaxOJWUTh U MPHUBOJAUTH KPUTUUECKHE APTYMEHTHI B OTHOIIEHUH JIECUCTBUM U CYKJICHUU
JIPyroro; CIIOKOMHO M Pa3syMHO OTHOCUTHCS K KPUTHYECKHM 3aME4YaHUsM B OTHOILIECHUU
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBICTPAaWBaTh MHJIWBUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPaHHUYCHUS
CO CTOPOHBI APYTMX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

- MEHATH U yJIEPKUBATh Pa3HbIC MO3UIINH B TO3HABATEIBLHOU JIEITEIHLHOCTH.

3. KoMMyHHMKATHBHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiicCTBUS
BbInyCKHUK Hay4YuTCH:

- OCYUIECTBIIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (Kak
BHYTpU 00pa30BaTeNbHON OpraHMU3alliM, TaK U 3a €€ MpeaeliaMu), MoAOupaTh MapTHEPOB IS
JIEIOBOM KOMMYHUKAIIMHM MCXOJ U3 COOOpaKeHHI pe3ylIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JUYHBIX CUMIIATUH;

- IpPU OCYUIECTBIEHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOJAWUTENEM, TaK M UICHOM
KOMaH/IbI B Pa3HBIX POJISIX (TEHEpaTop HIEH, KPUTHK, UCITOJTHUTEIb, BRICTYNAIONINN, SKCTIEPT U
T.1.);



- KOOpPAMHHUPOBATh M BBHINOJIHATH pPaOOTy B YCIOBHSX pealbHOr0, BHUPTYaJbHOTO U

KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- Pa3sBCPHYTO, JOIrMYHO W TOYHO MH3JIAraTb CBOKO TOYKY 3pCHUA C HCIOJB30BAHHUEM

aJIeKBaTHBIX (YCTHBIX U IUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH()IMKTOT€HHBIC CHTYyallud W TPEAOTBPAIIAaTh KOH(IUKTBI 1O HUX

aKTUBHOM (ha3bl, BBICTpauBaTh JEJNOBYIO M OOpa3oBaTeNbHYI0 KOMMYHHKAIMIO, H30eras

JIMYHOCTHBIX OLCHOYHBIX CY)I(,I[CHI/Iﬁ.

Ilpeomemmnile pe3yiomamot:

Paznen

1. BoImycKHUK HAy4YHuTCS

V. BoInyCKHUK MOJTYYHT
BO3MOKHOCTH HAYYHTbHCS

Iean ocBoeHMsI

HJ’IH YCIICUIHOT'O ITPOAOIPKCHHU A

ﬂﬂﬂ obecneyerus 603MONCHOCU

Kol 102uKu

Pa3HOCTb MHOXKECTB, YHCIIOBBIE
MHOX€ECTBA HA KOOPJAMHATHOM IIPSIMO,
OTPE30K, UHTEPBAJI, ITOJIyUHTEPBAII,
MPOMEKYTOK C BBIKOJIOTOW TOYKOM,
rpaguyueckoe npecTaBieHne
MHO€ECTB Ha KOOPJAMHATHON
IIJIOCKOCTH;

— 3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM
1 XapaKTEPUCTUYECKUM CBOMCTBOM;

—  OIEpUPOBATH MOHATUIMH:
YTBEPKICHUE, OTPULIAHUE
YTBEPKJICHMS], ICTUHHBIE U JIOKHBIE
YTBEPKICHMS, IPUUNHA, CIIEICTBUE,
YaCTHBIN clTydait 0011ero
YTBEPKICHUS, KOHTPIIPUMED;

— IPOBEPSTH NPUHAIEKHOCTD DJIEMEHTA
MHOXECTBY;

— HaxOJUTh [IEPECCUCHUE U
00beTMHEHNE MHOXKECTB, B TOM YHCIIE
MIPeJICTaBICHHBIX IpaUUecKy Ha
YHUCJIOBOM IIPSAMOM U Ha KOOPAUHATHOU
IIJIOCKOCTH;

— IPOBOJIUTH JJOKA3aTEIIbHbIE
paccyxaeHus 111 000CHOBAHUS

npeaMera o0pasoBaHus YCneuHo20 nPoOoIdICeHUs 00Pa308anus
no CNeYuUaNbHOCMAM, CES3AHHbIM C
[0 CIIEUAIBHOCTSAM, CBA3aHHBIM C ocyiecmenenuem Hayunoti u
HPUKTATHBIM UCTIOJIL30BAHMEM UCCe006aMeNbCKoll 0esiMeNbHOCU 6
MaTcMaTHKH obnacmu Mamemamuky U CMEJICHbIX HAYK
TpedoBanus K pe3yabTaTam
1
Inemenmol — CB00OIHO ONIIEPUPOBATH MOHATHAMHU: | — Jlocmuoicenue pe3yibmamos pasoeina
meopuu KOHEYHOE MHOKECTBO, DJICMEHT I;
MHOXCECmE U MHOKECTBA, II0JAMHOXECTBO, —  onepuposamu NoHAMUEM
Mamemamuyec nepeceyenue, 00beJMHEHNE U onpeoenenus, 0CHOBHbIMU EUOAMU

onpeoeneHutl, OCHOBHbIMU BUOAMU
meopem,

—  NOHUMAMb CYMb KOCBEHHO20
00KA3amenbcmed,

—  onepuposame NOHSAMUIMU CUEMHO20
U HECHemHO20 MHOMCeCmEd;

—  npuMeHamb Memoo
Mamemamuyeckol UHOYKYuu 0Jis
npoBedeHUst paACCYHCOeHULL U
00KA3amenbCms U npu peuleHuu
3adau.

B nosceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

—  UCHONb308aMb MEOPEMUKO-
MHONCECMEEHHBLUL SA3bIK U A3bIK
JIO2UKU OJ151 ONUCAHUSL PEATbHBIX
npoyeccos u seienull, npu peuenuu
3a0ay opyaux yueOHvIX npeomMemos




HUCTUHHOCTHU YTBEPKICHUH.
B nosceonesnou orcuznu u npu uzyuenuu
Opyaux npeomemos:

— HCIIOJIb30BaTh YUCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOM MPsIMOM U Ha
KOOPAMHATHOM IIOCKOCTH JJISt
ONUCAaHUs PEAIbHBIX IIPOLECCOB U
SIBIICHUI;

— IPOBOJHUTH JOKA3aTEJIbHbIE
PacCyKJIEHUS B CUTYalUsIX
MOBCEHEBHOM KU3HU, TIPU PELICHUU
3a/1a4 U3 IpYyrux NpeIMeToB

Yucna u — CB000JHO OTIEpUPOBATH TOHITUSIMH: —  Hocmuoicenue pe3yromamos pazoena
6LIPANCCHUA HATYpaJIbHOE YMCII0, MHOXKECTBO I,
HaTypaJIbHBIX YHCEJI, LIEJI0€ YHUCIIO, —  C80D0OHO ONEpUpPo8ams YUCI08bIMU
MHOECTBO IIEJIBIX YHCEll, MHOIHCECMBAMU NPU PEeUleHUU 3a0aU;
OOBIKHOBEHHAs IPO0b, JeCATHIHAS — NOHUMAMb NPUUUHbL U OCHOBHbIE
ApO0b, CMELIAHHOE YK CIIO, uoeu pacuupenus Yuciosvlx
panMoHaIBHOE YUCIIO, MHOKECTBO MHONCECE,
panOHAJIBHBIX YUCEIL, —  61ademv OCHOBHLIMU NOHAMUIMU
praHHOHaﬂbffoe 1HUCJI0, KOPCHb meopuu 0eUMOCmu npu peteHun
CTETICHH N, JICHCTBUTEIIBHOE YHCIIO, cmanoapmuwix 3a0au
MHOXECTBO ACHCTBUTCILHBIX YHUCE, —  umemp 6az06bie NPeOCMAGIEHUS O

reoMCTpHUYCCKad HHTCPIIPETA A
HAaTypaJbHbIX, LECJIbIX, pPAIUOHAJIbHBIX,
IIGI?ICTBPITGJIBHI:IX YHUCCII,

MHOHCECTBE KOMNIEKCHBIX YUCE,;
—  ¢B80O0OHO BbINOIHAMb
mooicoecmeenHvle npeobpaz08anus

— TIOHMMATh U OOBSCHSTH PA3HUILY MPUZOHOMEMPUYECKUX
MEXKAY HO3HIIMOHHON 1 Jlocapugmuyeckux, cmenenHvlx
HETO3UIMOHHON CUCTEMaMHU 3alucu sbIpadICeHl;
qHCel;

— enademv opmynou bunoma
— TEepeBOAUTDH YHCIIA U3 OJTHOM CUCTEMBI Hoiomona:

3anucy (CUCTEMbI CUMCIICHHS) B —  npumensimo npu pewienuu 3a0au

APYTYIO; meopemy 0 TUHEeHOM
— JIOKa3bIBaTh U UCMOJIb30BATh MPU3HAKU npedcmasnenuu HOJ;

JIETMMOCTH CYMMBI U IPOU3BEACHUS
MIPU BBITIOJTHEHWN BBIYUCIICHUH U
pElIeHNH 3a/1a4;

—  BBITIOJIHSATH OKPYTJICHUE
palMOHANBHBIX U UPPAMOHATBHBIX
YHCell ¢ 3aJaHHOU TOYHOCTBIO;

— CpaBHUBATH JICHCTBUTEIIbHBIC YHCIIA
Pa3HBIMHU CIIOCOOAMH;

—  yNOpsA0YMUBATh YKCIIA, 3alIUCAHHBIC B
BHJI€ OOBIKHOBEHHOW U IECATUIHOMN
JpoOu, YKCIIa, 3aMCaHHbIC C
MCIIONIb30BaHUEM apu(PMETHIECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTETICHU
OobIe 2;

— naxoauth HOJl u HOK pa3ubimu
crocob6aMu M UCIOJIb30BATh UX MPH
pElIeHNH 3a]1a4;

—  NpuMeHsmb NpuU peuleHuy 3a0ay
Kumaiickyro meopemy 06 ocmamxkax,

—  NpUMeHsAmb Npu peuieHuU 3a0ay
Manyro meopemy Pepma;

—  yMemb 8bINONHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU cUCeMe CYUCTIeHUsL,

—  npuMeHAmb Npu peuleHuu 3a0ay
MeopemuKo-4uciogvle QYHKYuu:
YUCIO U cymMma oeaumeneti, QyHKYuro
Diinepa,

—  npuMeHsAmb Npu peuleHuy 3a0ay
yenuvle Opoou;

—  NpUMeHAmb NPU peuleHuu 3a0ay
MHO204IeHbl ¢ 0eliCM8UMENbHbIMU U
yenvimu Koa3gpuyuenmamu,

—  81a0emv NOHAMUAMU NPUBOOUMDBLU U




BBITIOJIHATH BBIYUCIICHUS U
npeoOpa3oBaHMs BIPAKEHUH,
COZEpKAIIMX ICHCTBUTEIIbHBIC YNCIIA,
B TOM YHCJIe KOPHU HAaTypaJIbHbBIX
CTCIICHEH;

BBITNOJHATH CTaHJapTHBIE
TOXKJIECTBEHHBIE TIPE0Opa3OBaHUs
TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKUX, CTETICHHBIX,
UPPALMOHAIBHBIX BBIPAXKCHUM.

B nosceonesnoui sxcuznu u npu usyuenuu

Opyaux npeomemos:

BBITIOJHATH M OOBSCHATH CPABHEHUE
pPe3yJbTaTOB BBIYUCIIEHUN IIPH
PELICHUH IPAKTUYECKUX 3a/a4, B TOM
YHCIIe TIPUOTMKEHHBIX BBIYUCIICHUH,
UCIIOJIB3YS pa3HbIe CIIOCOObI
CpPaBHEHUN;

3alKUChIBaTh, CPABHUBATh, OKPYIJIATh
YHUCJIOBBIE JAHHBIE PEAIbHBIX BEJIUYUH
C UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM
W3MEPEHHUS;

COCTaBJISITh U OLICHUBATh PAa3HBIMU
crocob6aMu YUCIIOBbIE BHIPAKEHUS MIPU
pELICHUH IPAKTUYECKUX 3aad U 3a7a4
U3 IPYTUX y4eOHBIX NMPEIMETOB

HenpugoOUMbIL MHO2OUNEH U
NPUMEHAMb UX NPU peleHuu 3a0ay;
NPUMEHAMb NPU PeueHuU 3a0ay
OchosHnyto meopemy aneebpoi,
NpUMeHAMb NPU peueHuu 3a0ay
npocmeuiuiue QYHKYUU KOMNIEKCHOU
nepemMenHoll KaK 2eomMempuyeckue
npeobpazoeansl

Ypasnuenus u
Hepagencmea

CB000OTHO OnEpUPOBATh MOHATHSIMHU:
ypaBHEHUE, HEPABEHCTBO,
PaBHOCHIIbHBIE YPAaBHEHUS U
HEPAaBEHCTBA, ypaBHEHUE, SIBIIAIOIIEECS
CJIEICTBUEM JIPYTOro ypaBHEHMS,
YpaBHEHUS, PABHOCUJIbHbBIE HA
MHO’K€ECTBE, PABHOCHJIbHBIE
npeoOpa3oBaHus YpaBHECHUI,

pelaTe pa3Hble BUIbl yPAaBHEHUHN U
HEPABEHCTB U UX CUCTEM, B TOM YHCJIIE
HEKOTOphIe ypaBHEHUs 3-i U 4-i
cTerneHe, IpoOHO-palloHaIbHbIE U
UppalMOHAJIbHBIE;

OBJIAJIETh OCHOBHBIMU TUIIAMH
MOKa3aTeIbHbIX, JIOrapu(HhMUIECKUX,
UPPALMOHATIbHBIX, CTENIEHHBIX
YPaBHEHUH U HEPABEHCTB U
CTaHJapTHBIMU METOJAMH MX PELICHUI
Y IIPUMEHSATH UX IIPU PELICHUN 33/]a4;
MIPUMEHATH TeopeMy be3y k pemeHnro
YPaBHEHU;

IIPUMEHATH TeopeMy Buera s
pEIIEHNs] HEKOTOPBIX YpaBHEHU I
CTEIEHU BBIIIE BTOPO;

IIOHMMATbh CMBICII TEOPEM O

Hocmuoicenue pesynbmamos pazoena
I;

€c80000HO onpedensims mun u
8b10UpPaAMb MEMmoo peulenus
NOKA3AMENbHBIX U 102APUPMULECKUX
VPasHeHUll U HEPABEHCMS,
UPPAYUOHATLHBIX YPAGHEHUU U
HepaseHCcmes, mpueoHOMempuiecKux
VpasHeHull U HEPABEeHCME, UX
cucmem,

€c80000HO pewtams cucmembl
JUHEUHBIX YPAGHEHULU,

peuams 0OCHOBHbLE MUNbL YPAGHEHULL
U HEpaseHcma ¢ Napamempami,;
NPUMEHAMb NPU PeueHuU 3a0ay
Hepasencmea Kowu —
bynaxoeckoeo, bepuynnu,

umems npedcmasietue o
HepPAageHCmeax Mexicoy CpeoHuUMU
cmeneHHbIMU




PaBHOCHIIBHBIX M HEPABHOCHIIHHBIX
npeoOpa30BaHUsAX YpPaBHEHUN U YMETh
UX JOKa3bIBaTh;

—  BIIQJIETh METOJIAaMH PEIICHUS
YpaBHEHHIA, HEPABEHCTB U HX CHCTEM,
YMETh BBIOMPATh METOJ] PEIICHUS U
000CHOBBIBaThH CBOI BHIOOD;

—  HCIOJB30BATh METOJ WHTEPBAJIOB IS
peIICHHsI HEPABEHCTB, B TOM YHCJIC
JIPOOHO-PANIMOHATBHBIX U
BKITIOYAOIIUX B Ce0s1 HPPALMOHAIbHBIC
BBIPAXKCHUS;

— pemaTh adredpanyecKue ypaBHEHUS U
HEPaBEHCTBA U MX CHCTEMBI C
napaMeTpamu anreOpandecKkuM u
rpadMuecKUM METOIaMH;

—  BIIQJICTh PA3HBIMU METOJaMHU
JI0Ka3aTeIbCTBAa HEPABEHCTB;

— pelaTh ypaBHEHHs B IEJIBIX YHCIIAX;

—  M300pakaTh MHOXKECTBA Ha TIOCKOCTH,
3aJjaBaeMble YpaBHEHHSIMH,
HEPaBEHCTBAMH M UX CUCTEMaMHU;

— cBOOOJIHO HUCIIONIB30BATh
TOKIECCTBEHHBIE MMPEOOPA3OBAHUS ITPH
pCILICHUH YPAaBHCHUN M CUCTEM
yYpaBHEHU U

B nosceonesnoii sicuznu u npu uzyuenuu
opyeux npeomemos.

— COCTaBJISITh U pelIaTh YPaBHEHUS,
HEpPABEHCTBA, X CUCTEMBI IPH
peIlIeHnH 3a1a4 JPYTux y4eOHbIX
MPEIMETOB;

—  BBINOJHATH OIEHKY MPaBAONOA00M
pe3yJIbTaTOB, MOJIYYaEMbIX IIPU
PELIEHUH PA3JINYHBIX YPAaBHEHUMH,
HEPABEHCTB U UX CUCTEM IIPU PELIEHUHN
3a/1a4y APYruX y4eOHBIX MPEIMETOB;

— COCTaBJIATh U pELIaTh YPAaBHEHUS U
HEpPABEHCTBA C MapameTpaMH IpU
pEIICHUH 3a7a4 IPYTUX YI4eOHBIX
MPEIMETOB;

— COCTaBJISITh YPaBHEHUE, HEPABEHCTBO
WJIM UX CUCTEMY, ONIMCHIBAIOILINE
peaTbHYI0 CUTYalI0 WU MPUKIATHYIO
3a7a4y, UHTEPIIPETUPOBATH
MOJTyYECHHBIE PE3YJIbTATHI;

—  HCHOJIb30BaTh IPOTrPaMMHbIE
CpPEACTBA MPU PELICHUHN OTACIIbHBIX
KJIACCOB YPABHEHHI 1 HEPABEHCTB




Dyukyuu

Brnaners noHATHAMU: 3aBUCUMOCTb
BEJIMYMH, QYHKIHSA, apTyMEHT U
3HaueHue QPyHKIHUH, 007aCTh
OIpeIeIeHUs] 1 MHOKECTBO 3HaUEHHM
¢yHkunu, rpaduk 3aBUCUMOCTH,
rpaduk GyHKIMH, HYTH QYHKIIAH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YMCIOBOM
POMEXYTKe, yObIBaHUE HA YHCIIOBOM
IPOMEXKYTKEe, HauOoJbIlee U
HaMMEHbIIIee 3HaUeHue (PyHKINH Ha
YHUCIOBOM IIPOMEKYTKE,
nepuonuieckas QyHKIUs, IEPHOJI,
YyeTHas U HedeTHast QyHKIMH; yMETh
IPUMEHSTH 3TH MOHATHUS TIPH PEIICHUH
3ajay;

BJIAJICTh MMOHITHEM CTEIICHHAS
(byHKIUS; CTPOUTH €€ TpadyK U YMETh
IIPUMEHSATH CBOMCTBA CTEIIEHHOM
(GYHKIMY NIpU PELICHUH 3a/1a4;
BJIAJICTh MMOHATUSAMH ITOKa3aTeNIbHAs
(byHKLUS, SKCIIOHEHTA; CTPOUTh UX
rpaduKu ¥ yMETh IPUMEHSTH CBOWCTBA
1oKa3aTeabHON (PYHKIUH MIPH
peILIeHUH 331a4;

BJIAJICTh ITOHATHEM JlorapupMuieckas
GbyHKIUS; CTPOUTH €€ TpaduK U YMETh
IIPUMEHSATH CBOWCTBA
JorapupmMuueckoi GyHKIMU IpU
pEILIeHUH 33/1a4;

BJIaJIETh MOHATUAMU
TPUTOHOMETpHUUYECKHE (DYHKIUH;
CTPOHTH UX TPaPUKH U YMETh
IPUMEHSTH CBOMCTBA
TPUTOHOMETPHUYECKUX (PYHKIUH PU
peLIeHUH 3a]ay;

BJIa/IETh NOHATHEM OOpaTHast PyHKIINS;
NPUMEHSTH 3TO TIOHSATHE TIPU PELICHUN
3ajay;

NPUMEHSTH MIPH PEIICHUH 33134
CBOWCTBA (PYHKIIMI: YETHOCTb,
NEPUOIMIHOCTD, OTPAaHHYEHHOCTb;
IPUMEHSTH MIPU PELICHUH 33134
npeoOpa3oBaHus rpaukoB GyHKINHT;
BJIAJICTh MMOHSITHSMH YUCIIOBAS
MOCJIe0BATENHHOCTD,
apudMeTHUecKas 1 reoMeTpruIecKas
MIpOrpeccusi;

IPUMEHSTH MIPU PELICHUH 33134
CBOWCTBA U MIPU3HAKH
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCU.

—  Hocmuoicenue pesynbmamos pazoeia
I;

—  61a0emb NOHAMUEM aACUMNIMOmMbl U
YyMemb e20 NPUMEeHAMb NPU peuleHul
3a0ay,

—  NPUMEHAMb MemoObl PeUeHUs]
npocmeuuux Oug@depeHyuaibHbix
VPABHEHUll Nep8o2o U 8Mopo2o
nOpSIOKO8




B nosceonesnoii srcuznu u npu uzyueruu
Opyaux yueOHbIX NPeOMemos:

—  ONpeAeNsATH 1o rpadukaM u
MCIIOJIb30BATh JIJISl PEIICHUS
MPUKIIAIHBIX 3a7]a4 CBOMCTBA
pEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH
(HamOOoIBIIIME M HAMMEHBIITNE
3HAYEHUS, POMEKYTKH BO3pACTAHUS U
yObIBaHUS (YHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ACUMITTOTHI, TOYKU
nepern0a, Iepuo 1 T.11.);

— HMHTEPIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHON NPaKTHYECKON
CUTYallUu;.

—  OIpeAensTh Mo rpaduKkaM MpoCcTeHIIme
XapaKTEPUCTUKU TIEPUOTHUECKUX
MIPOLIECCOB B OMOJIOTHUH, IKOHOMUKE,
MY3BIKE, PAJIUOCBSI3H U JIP.
(ammmuTyna, Nepuos  T.11.)

Inemernmol
mamemamuyec
K020 ananusza

Bnaners noHaTrueM OECKOHEYHO
yOBIBaroMasi TeOMETPUICCKas
Hporpeccnﬂ n YMGTI) HpI/IMeHﬂTI) cro
IIPH PEIICHUH 33/1a4;

HpI/IMeHﬂTB JUUIA peHIeHI/Iﬂ 3a1a4 TeopI/IIO
IPEJICIIOB;

BJIAJIETH HOHATUAMU OECKOHEUHO OOJIbIIINE
1 OECKOHEYHO MaJIble YHCIIOBEIE
MOCJIEI0BATEIHHOCTH U YMETh
CpaBHHMBATh OECKOHEYHO OOJIBIIUE U
OECKOHEYHO MaJIble
[OCJIEIOBATEIHLHOCTH;

Texcmoevie
3a0auu

— Pemartp pa3zHbie 3a1a4u MOBBIIEHHON
TPYAHOCTH;

— aHaJIM3MPOBATH YCIOBHE 3a]auH,
BBIOMPATh ONTHUMAJIbHBII METO]
pelIeHus 3a1aui, paccMaTpuBas
pas3InYHbIE METO/IBI;

— CTpPOMTb MOJEIb PELIEHUS 3a7auH,
IIPOBOAMTH JOKA3aTeIbHbIE
paccyXIeHHs IIPU PELIeHNH 3a/1a4H;

— pemiath 3aaa4u, TpeOyromue nepedopa
BapHaHTOB, IPOBEPKHU YCIOBUIA,
BbIOOpa ONTUMAJIBHOTO PE3yIbTaTa;

— aHaATM3UPOBATh U UHTEPIIPETUPOBATH
MOJIyUYE€HHBIE PEIIEHUsI B KOHTEKCTE
YCIIOBHS 33J]auH, BBIOMPATh PELICHUS,
HE MPOTHUBOPEYAINE KOHTEKCTY;

— TepEeBOAUTH MU PEIICHUH 3a/1a41
UH(OPMALIHIO U3 OTHON (POPMBI
3aM1CHU B JAPYTYI0, HCTIONb3YsI IPU

—  Jlocmuoicenue pe3ynomamog pazoena
I




HEOOXOIMMOCTH CXEMBI, TA0JIUIIbI,
rpaduKu, TuarpaMMsl.

B nosceonesnoti scuznu u npu usyuenuu
opyaux npeomemos:

— pemiarb NPaKTHYECKHUE 3a7a4u U
3a/1auu U3 JIPyrux NpeIMeToB

IV. Conep:xanue yueOHOIo npeamera

«Adredpa n Hayaj1a MaTeMaTH4yeckoro anaiausa» 10 kiaacc (70 1)

Tema 1. «IloBTOpenne kypca 7 -9 kiaacca» (1 1)

UucioBble M OYKBEHHBIC BBIPDAKCHHs.  YTPOIICHHWE BBIpOKCHHH. YpaBHeHUs. CHCTEMBI
ypaBHeHuid. HepaBeHcTBa. DiieMeHTapHbIe (DYHKIUH.

Tema 2. «/leiicTBUTEIbHBIE YncIa» (8 1)

Llenple w panuoHaNbHBIE uHcha. JleHCTBUTENBbHBIE 4HCIA. bBECKOHEYHO yOBIBaroIias
reoMeTpuueckas mporpeccus. ApudmeTuuecKkuil KOpeHb HaTypajbHOU cTerneHu. CTeneHb C
PaLMOHATILHBIM U IEUCTBUTEIbHBIM ITOKA3aTEISIMHU.

OcHoBHble 11enu: (HOPMUPOBAHUE MIPEJICTABICHHUN O HATYPaIbHBIX, LIEJIBIX YUCIAX;

O MPU3HAKAX JIEJTMMOCTH, IPOCTHIX U COCTABHBIX YHCIIAX;

O palMOHAIbHBIX YHUCIIAX;

0 TIepuoJie, O TIEPHOAMYECKON APOOH, O NEHCTBUTEILHBIX YUCIIAX;

00 uppanuoHaIbHBIX YHUCIAX;

0 OECKOHEYHOW JeCATUIHOMN MePHOANYECKON IpO0oH;

0 MOJyJIe JE€HCTBUTEIBHOIO YUCIIA;

(dopMHpoBaHUE YMEHHI OMPEACIATh OECKOHEYHO YOBIBAIOIIYIO T€OMETPHUYECKYIO TPOTPECCHUIO,
BBIUUCIATH 1O opMylie CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPHUIECKON MPOrPEeCcCu;
OBJIAJICHUE YMEHUEM M3BJICUEHUS KOPHS M- CTENeHM U HNPUMEHEHHE CBOICTB
apuMeTUYECKOro KOpHS HATYpallbHOM CTENeHu;

OBJIAJICHUE YMEHUEM M HaBBIKAMU pEIIECHUS HWPPALUOHAIBHBIX YPaBHEHHH, HCIONb3YS
pas3InyHble METObl PEIIEeHHUs] WPPALHMOHAIBHBIX YpaBHEHHH M CBOICTB CTENEHH C JIIOOBIM
LEJI0YHMCIIEHHBIM [TOKA3aTEJIEM.

Tema 3. «Crenennas pynkous» (10 1)

Crenennas ¢yHkus, €€ cBoiicTBa M rpaduk. PaBHOCUIIbHBIE YpaBHEHHS U HEPaBEHCTBA.
HppauroHanbHble ypaBHEHHUS.

OcHoBHbIE TIenH: (HOPMUPOBAHHE TPEACTABICHUM O CTETIEHHOW (QYHKIMHU, O MOHOTOHHOM
INZINIVIH

(¢bopMHpOBaHME YMEHMH BBINOJIHATH IPEOOpa30BaHUE JAHHOTO YpaBHEHHUS B ypaBHEHHE-
CJIEZICTBHE, paCIIUPEHUs 00JIaCTH OTIpeieNIeH s, TPOBEPKU KOPHEH;

OBJIaJICHUE YMEHHUEM pellaTh UppalMOHAIbHBIE YPaBHEHHUS METO/IOM BO3BEICHMS B KBaJapat
o0eux yacTeil ypaBHEHUs, IPOBEPKU KOPHEH ypaBHEHMUS;

BBITMIOJIHATh PaBHOCUJIbHBIE MPeoOpa3oBaHUS YpaBHEHUSI U ONPENENSTh HEPaBHOCHIIbHbBIE
npeoOpa3oBaHusl ypaBHEHUS.

Tema 4. «Iloka3zarenabHasi pynkuus» (10 v)

[TokazarenbHas (QyHkius, e€ cBoiictBa u Tpaduk. IlokazaTenpHble ypaBHEHHS.
[ToxazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPAaBHEHUN U HEPABEHCTB.

OcHoBHbIE 11eTH: POPMUPOBAHUE MTOHIATUH O MOKA3aTeIbHON (DYHKIIMH,

0 CTENEHH C IMPOU3BOJILHBIM JEHCTBUTENbHBIM ITOKa3aTelIeM,

0 CBOICTBax Moka3aTeNbHON (PYHKIMH, O rpaduKke GYHKIUU, O CAMMETPUU OTHOCHTEIBHO OCH
OpIUHAT,

00 SKCHOHEHTe; (OPMHUPOBAHUE YMEHHs peIIaTh IMOKa3aTelbHbIE ypPaBHEHUS pa3IMYHBIMU
METOJIJaMH: YpaBHUBAHUEM IOKa3aTesiell, BBeJJeHHEM HOBOM MEPEMEHHOM; OBJIaIEHUE YMEHUEM
pelaTe IOKa3aTeJIbHbIE HEPABEHCTBA pA3IMYHBIMU  METOJAaMH, MHCIIONb3ysd CBOWMCTBA
PaBHOCHJILHOCTH HEPABEHCTB;



OBJIaJICHUE HAaBBIKAMU DPELIEHUS CHCTEM IOKA3aTENIbHBIX YPAaBHEHUU M HEPABEHCTB METOAOM
3aMeHbl IEPEMEHHBIX, METOJIOM MOJICTAHOBKHU.

Tema 5. «J/lorapudpmuyeckas pynkuus» (12 1)

Jlorapudmel.  CpoiictBa jorapudmoB. JleciTUYHBIE W  HATypajbHBIE  JIOTAPHU(MBI.
Jlorapudpmuueckass ¢yHkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHUS.
Jlorapugmuueckue HepaBeHCTBA.

OcHoBHbIE 1IenU: (HOPMHUPOBAHUE TPEACTABICHUH O Jorapudme, 00 OCHOBaHHHM Jorapudma, o
JOrapu(pMHUPOBAHUH, O IECATUYHOM Jiorapugdme,
0 HarypaimsbHOM Jiorapudme, o GopMmyie mepexoja OT Jorapudma ¢ OJHHM OCHOBAHHEM K
Jorapu(my ¢ JpyruM OCHOBAHUEM,;

(dbopmMHupoBaHKE YMEHHSI IPUMEHATH CBOMCTBA JIOrapu(pMOB:

jgorapudM Ipou3BEIECHUs, Jiorapu(dM YacTHOro, JiorapudmM CTENeHH, MpPU YIPOLIEHUU
BBIPA)KEHUH, COEPKAIUX JOTapUPMBbI;
OBJIQICHUE yMEHHEM pellaTh Jiorapu(MUYEeCKUe YpaBHEHMs; Iepexois K PaBHOCHIBHOMY
JOTapu(pMHUUECKOMY YPAaBHEHHUIO, METOJ MOTEHIMPOBAHUS, METOJl BBEACHHS HOBOH
IIEpPEMEHHOI, OBJIaJICHUE HABBIKAMH PEILCHHsI JOrapu(pMHUUECKUX HEPABEHCTB.

Tema 6. «Tpuronomerpunueckue gpopmyJin» (16 4)

Paguannas mepa yrna. IToBopoT TOYKM BOKpYr Hadaia koopauHat. OmnpezeneHue CUHYca,
KOCHMHYCa M TaHreHca. 3HaKU CHHYCa, KOCUHYCa U TaHI€HCa. 3aBUCHUMOCTb MEXIY CHHYCOM,
KOCHMHYCOM M TaHT€HCOM OJHOI0 W TOro ke yria. TpuroHomerpuueckue ToxzaectBa. CHUHYC,
KOCHUHYC M TaHT'€HC YIJIOB 0 U 0. POPMYJIbl CIOXKEHUS.. CUHYC, KOCUHYC M TaHI'€HC JBOMHOIO
yrina.. @opmynsl npuBeaeHus. Cymma U pasHOCTb cuHYcoB. CymMMa U pa3HOCTb KOCHHYCOB.
OcHoBHbI€ 11eNU: (GOPMUPOBAHKE NIPEICTABICHUN O paJIMaHHON Mepe yria,
0 IIEPEeBO/IE PaJAMAaHHON MEphI yIila B IPajlyCHYI0 Mepy M Hao0O0poT;
0 YKCJIOBOM OKPYKHOCTH Ha KOOPAMHATHOMW INTIOCKOCTH;
0 CHUHYC€E, KOCHHYCE, TAaHI€HCEe, KOTAaHT'€HCEe, X CBOMCTBAX;

0 YETBEPTAX OKPYKHOCTH;

(dopMHpOBaHHE YMEHMH YIIPOIIATh TPUTOHOMETPUYECKHE BBIPAXKEHHSI OTHOTO apryMEHTa,
JTOKa3bIBaTh TOXK/IECTBA;

BBINOJIHATH NPE00pa30BaHKe BEIPAXKEHUI TOCPEICTBOM TOXKAECTBEHHBIX TPe0Opa3oBaHuii;
OBJIaJICHHE YMEHUEM MIPUMEHSTHh (OPMYJIbl CHHYCa U KOCUHYCA CYMMBI U Pa3HOCTH, (POPMYIIbI
JBOMHOTIO yIJia Juisl yIPOLICHHSI BBIPDAKEHU;

OBJIaJICHHE HAaBBIKAMM HCIIOJIb30BaHMUSI (QopMya IpuBeneHus U (Gopmyn mnpeoOpazoBaHUS
CYMMBI TPUTOHOMETPUYECKUX (PYHKLUH B IPOU3BECHHUE.

Tema 7. «Tpuronomerpuyeckue ypapuenus» (13 u)

VYpaBHeHHe cos X = a. YpaBHeHMe sin X = a. YpaBHeHMe tgx = a. Pemienue
TPUTOHOMETPUUECKUX YPABHEHHH.

OcHoBHble 1eNU: GOPMHUPOBAHKUE MPEJCTABICHUA O PELIEHHH TPUTOHOMETPUYECKUX
YpaBHEHUH Ha YHUCJIOBOM OKpPY)KHOCTH, 00 apKKOCHHYCE€, AapKCHHYCE, apKTaHT€HCe,
apKKOTaHI'€HCE YNCIIa;
dbopMupoBaHHEe YMEHMIl  pelleHus MNPOCTEHIIMX TPUTOHOMETPUUECKUX  YpaBHEHUH,
OJIHOPOJHBIX TPUTOHOMETPUUECKUX YPABHEHUI;

OBJIaJICHE YMEHHEM pellaTb TPUTOHOMETPUUYECKHE YpPaBHEHHUS METOJOM BBEJCHHS HOBOM
NIEPEMEHHO, METO/IOM Pa3JI0KEHUSI HA MHOKHUTEIIN;

pacipenue u 00001eHNe CBeIEHUI 0 BUJIaX TPUTOHOMETPUUECKUX YPaBHEHHH.

«Anredpa u HaYajIa MaTeMaTH4yeckoro ananausza» 11 kaacce (68 4)
Tema 1. «IloBTOpeHue Kypca aareopsl 1 HayaJ aHaau3a 10 kiaacca» - 1 yaca
YpoBeHb 00513aTeJIbHOM MOATOTOBKH 00y4aI0IIerocst
e VYMeTb peuath HeCI0XKHbIE ajredpandeckre, UppaluoHalbHbIe, TOKa3aTelbHbIE,
norapupMUUEcKue, TPUrOHOMETPUYECKHE YPaBHEHHSI, HEPAaBEHCTBA U UX CUCTEMBI.

e 3HaTh CBOWCTBA CTENEHHOM, MOKA3aTeNbHOM, JorapudmMuyeckoil yHKIMii 1 yMeThb
CTPOUTH UX TPapUKU.



Tema 2. « Tpuronomerpuuyeckue GpyHKuum» - 13 yacon
YpoBeHsb 00s13aTe/1bHON MOATOTOBKH 00y4aronierocst
e HayuuThcs HaX0AUTH 001aCTh OMPEEIICHUS TPUTOHOMETPUYECKUX (PYHKIIUH.
e HayuyuThCs HAXOAUTH MHOKECTBO 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKIIUH.
e HayuuThcs onpenesnsiTh YeTHOCTb, HEUETHOCTb, IEPUOAUYHOCTh TPUTOHOMETPUUECKUX
G YHKIIHA.
e 3HaTh CBOMCTBA TpUTOHOMETpHUecKuX GpyHkuin ) =COSX, y = sin x, Yy=1I1gxu
YMETb CTPOUTH UX rpaduku.
Tema 3. «IIpou3BoaHasi U ee reoMeTPUYECKHA CMBICT» - 12 yacoB
YpoBeHb 00513aTe/ILHON MOATOTOBKHU 00y4a01Ierocst

e [loHMMaTh MEXaHUYECKHUI CMBICI MPOU3BOTHOM.
e HaxoauTh MPOU3BOIHBIC FJIEMEHTAPHBIX (YHKIIUM, MTOIB3YACH TAOJIUIICH MPONU3BOTHBIX.
e HaxoauThk MpOU3BOIHBIC AIEMEHTAPHBIX QYHKIIUH, TTOJIB3YSICh TIPABUIAMH
nuddepeHIpoBaHuS.
e [loHMMaTh TEOMETPUUYECKUNA CMBICI IIPOU3BOIHOM.
Tema 4. «[IpuMeHeHne NPOU3BOIHOI K Ucc/eA0BaAHUI0 PyHKUMID» - 14 yacoB

YpoBeHb 00s13aTeJIbHON MOATOTOBKH 00Y4YaK0OIIEr0Ccs

o HpI/IMeHHTB IMPOU3BOJHBIC JIA UCCIICAOBAHNA (bYHKI_[I/Iﬁ Ha MOHOTOHHOCTD B
HCCJIOXKHBIX ClIydasX.

o HpI/IMeHHTB IMPOU3BOJHBIC IJIsI UCCIICAOBAHUS (I)YHKI_[I/Iﬁ Ha S3KCTPEMYMBI B HECJIOKHBIX
ClIyJasix.

e [IpuMeHATH IPOU3BOIHBIC ISl KCCIIEAOBAHUS (PYHKIUH U TOCTPOCHHS UX IPaUKOB B
HECJIOKHBIX CIIydasx.

o HpI/IMeHHTB IIPOU3BOJHBIC IS HAXOXKACHUA HauOONBIINX ¥ HAUMEHBIINX 3HAUECHHUH

byHKIIUN
Tema S. «MAuTerpam» - 13 yacon

YpoBeHb 00s513aTeJIbHOI MOATOTOBKH 00Y4YaK0IErocs
e HayuuTbcst HAXOIUTH MEPBOOOPA3HBIC, MOIB3YSICh TAOIHIICH TEPBOOOPA3HBIX.
e HayuuTbcs BBIUUCIATH UHTETPAIIbI B MPOCTHIX CIyYasx.
e HayuuTbcs HAXOAUTH IIIONIA/Ib KPUBOJIMHEMHOW Tpamnenuu.
Tema 6. «eMeHTHI KOMOUHATOPUKMW» - 10 YacoB
YpoBeHb 00s13aTeJIbHON MOATOTOBKHU 00y4aK0IIerocst

e VYMeTh pemarb KOMOMHATOPHBIC 3a/1a4H.
Tema 7. « 3HAKOMCTBO € BEPOATHOCTBIO» - 7 4aCOB

e VYMeTh HaXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUI B IPOCTEUIINX CIydasX.

TemaTnueckoe NJIAHMPOBAHHME MOAYJISA «AJIredpa M HAYAJIA MATEMATHYECKOI0
anaania» 10 kaace

Ne | HaumenoBanue temsl | Koia-Bo XapakTepuCcTUKa OCHOBHBIX BU/I0B
o\ 9acoB NeSITeTTHHOCTH YYeHHUKA
(Ha ypoBHE y4eOHBIX JIeHCTBUI)

1 | [ToBTOpenue xypca 7 -9 lu
KJacca

1.1 | BXoaHO# KOHTPOJIb

2 | I'nasa L 8u Haxonuth cymmy OeCKOHEUHO yObIBaroIIeit
/Jleiicmeumenshoie TeOMETPUUYECKOM TIporpeccuu. [lepeBoanuThb




quciaa

OCCKOHEYHYIO MIEPUOUIECCKYIO APOOh B
OOBIKHOBEHHYIO APOOH.

[TpuBOANTE MpUMEpHI (1aBaTh OIPEEICHHE)
apu(pMETHYECKUX KOpHEH HaTypaTbHOU
CTEIICHHU.

[TosicHATH Ha IpUMeEpaXx MOHATHE CTEIIEHU C
JHOOBIM I€MCTBUTEIIBHBIM IIOKA3aTEIEM.
IIpuMeHATH paBuIIa NEUCTBUH C
pasivKallaMy, BBIPQ)KEHUAMH CO CTEIIEHSIMU C
panroOHAIBHBIM MOKa3aTeneM (JTIF00bIM
JIEMCTBUTENIBHBIM IIOKA3aTeIeM) IPU
BBIUMCJIEHUSIX U IIPe0Opa30BaHUAX
BBIPAKECHHUI.

Jloka3bIBaTh TOKIECTBA, COEPKALLHE
KOPEHb HAaTypaJIbHOM CTEIIEHU U CTEIICHHU C
J00BIM J€MCTBUTEIBHBIM [TOKA3aTEIEM,
IPUMEHSS pa3IMyHble CIIOCOObI.

[TpumensaTH YMEHHUS IPe0OPa30BHIBAT
BBIPAXEHUS U IOKA3bIBaTh TOXK/IECTBA IIPU
pELICHNN 3aa4 NOBBIIIECHHON CJII0KHOCTH

I'masa II. Ctenennas
byuxkuus

104

[To rpadukam creneHHbIX GyHKUUHN (B
3aBHCHMOCTH OT IIOKa3aTelIsl CTEIIEHH )
OIUCBIBATH UX CBOWCTBA (MOHOTOHHOCTb,
OTPaHUYEHHOCTh, YETHOCTh, HEYETHOCTB ).
CTpouTh cxeMaTHUECKH rpauK CTEIeHHON
(YHKIIMH B 3aBUCUMOCTHU OT
NPUHAAJICKHOCTH IT0Ka3aTelis CTENeH! (B
aHAJIMTUYECKON 3alKcH paccMaTpUBaeMon
(GYHKLNHN) K OTHOMY M3 pacCCMaTPUBAEMBIX
YHCJIOBBIX MHOXECTB (IIPH MMOKAa3aTeNsx,
IIPUHAUIEKANINX MHOKECTBY LIENBIX YUCEIL,
IIPU JIFOOBIX 1€HCTBUTENBHBIX TOKA3aTENSIX)
U NIEPEUUCIIATH €€ CBOMCTBA.

Onpenensrs, ABAsSeTCS U QYHKIUSA
0o0paTHUMOH.

Ctpouts rpaduk CloKHON (HYHKLUH,
JIpOOHO-PALIMOHAIBHON (PYHKIIMU
AJIEMEHTapHBIMU METOAAMH.

[TpuBOIUTE MpUMEpPHI CTENEHHBIX (PYHKINN
(3a1aHHBIX ¢ IOMOIIBIO (OPMYIIBI UITH
rpaduka), 00Ia1ar0INX 33 TaHHBIMA
CBOMCTBaMH (Harmpumep, OrpaHUYEHHOCTH).
Pa3bsacHATH CMBICIT MIEPEYNCIIEHHBIX
CBOICTB. AHAJIM3UPOBATH IOBEICHUE
GyHKIMI Ha pa3IMYHbIX yyacTKax 00JacTu
OIpEENICHNUs], CPABHUBATH CKOPOCTHU
Bo3pacTaHus (yObiBaHUs) PyHKINH.
DopMyIMpOBaTh ONPENETICHUS
MEPEYUCIICHHBIX CBOWCTB.

Pacnio3naBaTh paBHOCHIIbHBIE
npeoOpa3oBaHus,

npeoOpa3oBaHusl, IPUBOJSIINE K




YPaBHEHHIO-CIIEICTBHIO

Pemate nmpocreime nppanoHaIbHbIE
YpaBHEHH,

MppaLMOHAJIbHBIE HEPABEHCTBA U UX
cucreMsl. PacniozHaBaTh rpauku U CTpOUTH
rpaduKu CTENEHHBIX (DYHKIUN, HCTIONB3YS
rpagoroCcTpoUTeNN, U3y4aTh CBONCTBA
¢byHKuni Mo uX rpadukam.
®opMynupoBaTh FMIOTE3bI O KOJIUYECTBE
KOpHEH ypaBHEHMH, COAEPKAILUX
CTENEHHbIe QYHKLUU, U IPOBEPATH UX.
BeimonusaTe npeoOpazoBanus rpadukoB
CTENEHHBIX (PYHKITUHI: apaJlIeTbHbIN
IIEPEHOC, pacTsLKEHUE (CKaTUE) BJIOJIb OCH
opauHAT (IocTpoeHue rpaduKoB ¢
MOJTYJISIMH, IOCTPOCHHE TpaduKa 0OpaTHOMH
GbyHKIUN).

[TpuMeHSITh CBOKCTBA CTEIICHHON (PYHKIIMH
npu

peLIeHUH MPUKIIAJIHBIX 3a/1a4 U 33134
ITOBBIIIIEHHON CII0KHOCTH

I'nmasa III.
IToxa3zaTenpHasn
byuxkumus

104.

[To rpadukam mokazaTenpHOW (YHKIUU
ONMHUCBHIBaTh €€ CBOWCTBA (MOHOTOHHOCTb,
OTPaHUYEHHOCTb).

[IpuBoauTe,  mpUMEpHl  IOKa3aTeIbHOU
GyHKIMM (3alaHHOM € TOMOIIBIO (POPMYJIBI
uam  rpaduka),odnagaromeld  3aJaHHBIMHA
cBOiicTBaMM (HampuMep, OTPaHUYEHHOCTH).
PazbscHAT CMBICII HePeUNCIEHHBIX
CBOMCTB.

AHanu3upoBath TMoBeAeHUEe (YHKIMHA Ha
Pa3IMYHBIX y4acTKax 00JIaCTH oNpeseseHus,

CpaBHUBATH CKOPOCTH BO3pacTaHus
(yObIBaHUA) QYHKIUI.

®opMyIHpoOBaThH ONpeIeICHUS
MIEPEYMCIIEHHBIX CBOMCTB.

Pematp IpocTenIne [I0Ka3aTelIbHbIE
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI.
Pematp IIOKa3aTeJIbHbIC YpaBHEHUS

MCTOAaMH  PA3JIOKCHUA HA MHOXHUTCIIN,
CIocoooM 3aMCHBI HEHU3BCCTHOTO, C
HCIIOJIb30BaHHUEM CBOMCTB (I)yHKI_II/II/I, peuaTtb
YpaBHCHUA, CBOAANIMECA K KBaAPaTHBIM,

UPPALMOHATIBLHBIM.
Pematp MIOKa3aTeJIbHbIC yYpaBHEHHUS,
IIPUMEHSA

pa3INYHbIE METO/BI.
Pacnio3HaBath rpaduku U CTpOUTH Tpaduk
NOoKa3aTeIbHON ¢dbyHKIIUY, UCIIOJIB3YS
rpadornocTpouTeNny,  HM3y4daTb  CBOMCTBa
GyHKIMH 110 TpaduKaM.

@opMynIMpoBaTh THUIOTE3bl O KOJUYECTBE




KOpHEM YpaBHEHUH, CoZIepIKaIHNX
MOKa3aTenbHYI0 (DYHKIINIO, U TIPOBEPSITH UX.
Bomonusate  mpeoOpaszoBanus — rpaduxa
MOKAa3aTeNbHOW (YHKIMH: TapaijieIbHbII
MEPEHOC, pacTsbKeHUe (C)KaTHe) BIOJIb OCH
opauHaT  (TOCTpOeHHE  TpaguKoB  C
MOJYJIIMU, TOCTpoeHHe rpaduka oOpaTHOI
GyHKIUN).
[IpumensTh CBOMCTBA MOKa3aTEIbHOU
(YHKIIUY TIpY PEIICHUH MPUKIIAIHBIX 33129
¥ 3aJ1a4 NOBBINICHHON CJII0)KHOCTH

I'nasa IV.
Jlorapudpmmuueckasi
pyHxkuus
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Beimonuate mpocreimmie mpeoOpa3oBaHUs
JorapupMHUECKUX BBbIpa)KEHUI C
UCTIOJIb30BAaHUEM CBOMCTB Jlorapu(mMoB, C
HIOMOILBIO (hOPMYJT ITEpPEX0Ia.

[To rpaduxy mnorapudmuueckord GyHKIUN
ONHUCBHIBaTh €€ CBOWCTBA (MOHOTOHHOCTb,
OrpaHuueHHOCTh). [IpuUBOIUTE  HpUMEpPHI
norapudmuueckort (GyHKIMU (3aJaHHOH C
IMOMOIIBIO bopmMyIbI 158105
rpaduka),obnagaromiei 3aJaHHBIMUA
cBoOiicTBaMM (Hapumep,

OFPaHUYEHHOCTH).  Pa3biCHATH  CMBICI
IIEPEYUCIIEHHBIX CBOMCTB. AHaIM3UpPOBATh
noBeJeHUEe  (QYHKUMH  Ha  Pa3IMYHBIX
y4acTKax obnacTu olpezeneHus,
CpaBHUBATb CKOpPOCTH BO3PACTaHMS
(yObIBaHUA) QYHKIUI.

dopmynupoBaTh OIIpeAEICHUS
MEPEYUCIICHHBIX CBOWCTB.

Pemate  mpocteiimme  norapupmMuueckue
ypaBHEHHUS, JorapupMuyecKue HepaBeHCTBA
U UX cHucTeMbl. PemaTth norapupmudeckue
YpaBHEHHUS Pa3IMUYHbIMU METO/IaMHU.
Pacrnio3HaBath rpaduku U CTpOUTh Tpaduk
JorapupmMuuecKko  QYHKIMH, HUCHOIb3YS
rpadonocTpouTeny,  HM3y4yaTb  CBOICTBa
¢bynkunn o rpadukam, (GOpMyIHPOBATh
TMIIOTE3bl O KOJIMYECTBE KOPHEH ypaBHEHMIA,
coJiepKalmx JorapupMuyeckyro ¢GyHKIHIO,
" MIPOBEPATH uX. BemmonssTh
npeoOpa3oBaHus rpaduka
norapu(MUIecKor (PyHKITUN: TTapaieTbHbBII
NIEPEeHOC, pacTsKeHHe (CKaThe) BIOJb OCH
opauHat  (mocTpoeHue  rpaukoB  C
MOJYJISIMH, TOCTpOEHHUE Tpaduka oOpaTHOU
GyHKIUN).

[TpumeHsTH CBOICTBA JTOrapupMUIecKoit
(GYHKINY TIPU pelIeHUH TPUKIIAIHBIX 33134
Y 3a7ja4 NOBBILIEHHOMN CJI0)KHOCTH

I'maBa V.
Tpuronomerpuyeckue

16 a

[TepeBoUTH rPagyCHYIO MEPY B paluaHHYIO
u o0patHo. HaxouTh Ha OKPYXHOCTH




(hopmyiibl

MOJIO’KEHUE TOYKH, COOTBETCTBYIOLIEH
JTAHHOMY JIEUCTBUTEIILHOMY YUCITY.
HaxonuTh 3Haku 3Ha4eHUH CHUHYCA,
KOCHUHYCa, TAHT€HCA YHuCJIa.

BbISBISATH 3aBUCUMOCTD MEXKIY CHHYCOM,
KOCHUHYCOM, TAHT€HCOM OJIHOTO U TOTO XKE
yria. [[pumMeHaTs JaHHbIE 3aBUCUMOCTH JJIS
JIOKa3aTelIbCTBA TOXKACCTBA, B YACTHOCTH Ha
onpeaeaEHHbIX MHOXECTBAX.

[TpumensTh pu mpeoOpa3zoBaHUAX U
BBIYMCIICHUSIX (POPMYIIBI CBSI3H
TPUTOHOMETPUYECKUX (PYHKIIHIA YTIIOB O U -
o, popMyItbl ciioxkeHus, GOpMYJIbl TBOMHBIX
Y TIOJIOBUHHBIX YTJIOB, (hOPMYIIBI
npuBeeHUs, GOPMYJIbI CYMMBI U PA3HOCTH
CHUHYCOB, CYMMBI U pa3HOCTH KOCHHYCOB,
MIPOU3BE/ICHUS] CHHYCOB U KOCHHYCOB.
Jloka3pIBaTh TOXKIECTBA, TPUMEHSIA
pa3IMYHbIE METOIbI, UCIIOIB3YS BCE
W3Y4YEHHBIE (POPMYIIBL.

IIpuMeHATH BCe N3y4YEHHBIE CBOMCTBA U
(dbopMyIIbI IPU pelICHUH MPUKIIAJAHBIX 33124
M 3aJ1a4 MOBEIIICHHON CIIOXKHOCTH

I'naBa VI.
Tpuronomerpuieckme
YPaBHEHUA

134

YMeTb HaXOAUTh APKCUHYC, APKKOCHHYC,
ApKTAHI€HC JIEHCTBUTENIBHOTO YHCIIA.
[IprMeHsATH CBOMCTBA ApKCUHYCA,
apKKOCHHYCAa, apKTaHI'€HCa YHCIa.
[TpumeHsTH POPMYIIBI AJ HAXOXKACHUS
KOpHEeH ypaBHEHHUH COs X = a, Sin X = a,

tg X = a. YMeTh pemars
TPUTOHOMETPUYECKHUE

YPaBHEHUS: INHEWHBIE OTHOCUTEIBHO
CHHYCa, KOCHHYCa, TAHI'€HCa yIiia (Jucia),
CBOJSILIMECS K KBAJPATHBIM U APYTHM
anreOpanyeckuM ypaBHEHHSM IOCIIE 3aMEHbI
HEU3BECTHOT'0, CBOASAIIMECS K IIPOCTEHIIUM
TPUTOHOMETPUYECKUM YPABHEHUSM I10CIIE
Pa3IoKEHUS HA MHOYKUTEIIN.

Pematb ogHOpOIHBIE (TIEPBOI M BTOPO
CTETIEHU) YpPaBHEHHs OTHOCUTENIBHO CHHYCA
1 KOCHHYCa, a TAK)K€ CBOJAIINECS K
OJHOPOJHBIM YPaBHEHUSIM.

Hcnons30BaTe METOJ BCIOMOTaTEIBHOTO
yria.

[IpuMeHATh METO IPEIBAPUTEIBLHON
OLICHKH JIEBOHM U IIPABOM YacTel ypaBHEHUS.
YMeTh NPUMEHATh HECKOJIBKO METOJIOB IIPU
pelieHnu ypaBHeHus. Pemars HecnoxxHbIe
CHCTEMBI TPUTOHOMETPUYECKUX YPABHEHUM.
Pemate TpUroHOMETPUUECKUE HEPABEHCTBA
C IOMOIIBIO €IMHUYHON OKPYKHOCTH.
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