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Pabouas mporpamma mo mnpeamery «Marematuka» (MOIYIH «Anrebpa u Hayana
MaTEeMaTHYECKOro aHann3a» u «['eoMeTpus») Ha ypOBHE CPEIHEro 00Iero o0pa3oBaHus COCTABICHA
c yuetoM TpebOoBanuii dDemepasbHOrO0 TOCYAAPCTBEHHOTO OOPa30BaTENFHOTO CTaHAAPTa CPEAHEro
oOuiero oOpa3oBaHus (YTBEp)KIEH NIpPUKa30M MHHHCTEPCTBa oOpa3oBaHMs M Hayku Poccuiickoit
Oeneparn Ne413 ot 17.05.2012 ¢ u3mMeHeHUsIME U JOTIOTHEHUsIMU 0T 29 nexadps 2014 1., 31 nexabps
2015 r., 29 urons 2017r.), B COOTBETCTBUH C OCHOBHOW 0OOpa30BaTEIBHOW IMPOTrPaAMMOM CpEaHETO

obmrero oopazoBanusi [ bOY COII Ne22 r.o.YamaeBck, Ha OCHOBE pabOUYUX MPOrPaMM:

Kaacc IIpeamer, IIporpamma
MOIyJI1b

10 Marematuka Maremaruka: anreOpa 1 Hadajia MaTeMaTHIeCKOTO
Monynb: Anrebpa u Hadana aHajm3a, reoMeTpus. Airebpa U Havaja
MaTeMaTHYEeCKOro aHanu3a (6a30BbIi MaTeMaThdeckoro ananusa. 10 kmacc. (6a30BbId 1
YPOBEHB) yIIyONnEHHBINM YPOBHH): METOANYECKOE MOCOOUe ISt

yautens. Asrop: .M. 3ybapesa, A.I'. Mopakosuy,
M. Muemo3una, 2016

10 Marematuka Maremaruka: anredpa 1 Hadajia MaTeMaTHIeCKOTO
Monynb: Anrebpa u Havasa aHanmu3a, reomeTpus. Anredpa u Hayana
MaTeMaTUYeCKOro aHajIu3a MareMaTHdeckoro aHanmsa. 10 kmacc. (0a30BbIi 1
(YyrnyOneHHBIH ypOBEHb) yIIyONEHHBINM YPOBHH): METOANYECKOE TOcOOue st

yuutens. Astop: U.W. 3ybapea, A.I'. MopakoBuy,
M. Muemo3una, 2016

10 Maremartunka [Iporpamma o61e00pa3oBaTeTbHBIX
Monynb: ['eomerpust (0a30BbIT yupexeHuit «'eomerpus 10-11 xmacco,

YPOBEHbD) Astop: JI.C. Atanacss, B.®. byry3os, C.b.
Kanomues, M.: IIpoceemenue , 2016

11 Maremartunka [Iporpamma «Anrebpa 1 Hayasa MAaTEMaTHIECKOTO
Monynb: Anrebpa u Havasa ananuza 10-11 xmacchl.

MaTeMaTHYEeCKOro aHanu3a (6a30BbIi ba3oBblii ypoBEeHbY.
YPOBEHB)

11 MaremaTuka Maremaruka: anredpa 1 Hayajla MaTeMaTH4eCKOTo
Monynb: Anrebpa u Hauaa aHanmm3a, reomeTpus. Anredpa u Hayana
MaTeMaTHYECKOr0 aHaIn3a MaTemMaTuyeckoro aHanuza. 10 kiacc. (0a30BbIN U
(yriyOneHHBIH ypOBEHB) YTITyOJEHHBIN YPOBHH): METOIMYECKOE IIOCOOHE IS

yautens. Asrop: .M. 3ybapesa, A.I'. Mopakosuu, M.
Muemo3uHna, 2016

11 MaremaTuka Maremaruka: anredpa 1 Hayajla MaTeMaTH4eCKOTo
Monyne: ['eomerpust (0a30BbIH aHaM3a, TeoMeTpus. AnreOpa U Havana
YPOBCHB) MaTeMaThdeckoro ananmsa. 10 kiacc. (6a30BbIif 1

YTIIyOJIEHHBIN YPOBHH): METOUYECKOE IIOCOOHUE ISt
yautens. Atop: .W. 3ybapesa, A.I'. Mopakosuy, M.
Muemo3suHna, 2016

OO0yueHue BeneTcs 1Mo yaeOHUKaM:

1. MopakoBuu A.I'., CemenoB II.B. u gp. Martematuka: Anrebpa M Hayajla MaTeMaTHYECKOTO
aHanuza, ['eomeTpus. Anrebpa ¥ Havaja MaTeMaTUYeCKOro aHanu3a (0a30BbI M yriayOJIEHHBII
ypoBHM) B 2-x "actax. 10 kmacc — M.: MHEMO3UWHA, 2019

2. Mopakoua A.I'., CemenoB II.B. m np. Maremaruka: AnreOpa ¥ Hadaia MaTeMaTHYECKOTO
aHanmu3a, ['eomerpus. AnreOpa M Hayajga MaTeMaTHYEeCKOro aHanu3a (0a30BBIA M yriIyOJEHHBIH
ypoBHH) B 2-X yacTsax. 11 kimacec — M.: MHEMO3UWHA, 2019

3. Artanacsn JI.C , ByryzoB B.®., Kagomues Cb. u ap.MaremaTtuka: Anrebpa u
Hayajla MaTeMaTHYecKoro aHanusza, reomerpus. ['eomerpus (0a30Bblii M yriayOJaeHHBIN
ypoBHH).10-11 kmacc— M.: [Ipocsemenue, 2019

B yue6noM mnane 'bOY COILL Ne22 r.0.YamaeBck Ha H3y4eHHUE MPEAMETa

«MaremaTtuka»: MOAyJlb «AnreOpa M Havajla MaTeMaTHYecKoro aHaiamsa» B 10-M Kiacce



OTBOJIUTCS 4 Yaca B HEJIEII0, YTO cocTaBisieT 136 4acoB B rof, Ha yriayOJIeHHOM ypOBHE.

Ha wmsydenme mpeamera «MaTemaTHka»: MOIylb «Airedpa W Hayaga MaTeMaTUYECKOTO
aHanuza» B 11-M kiacce:

- Ha yriTyOJIGHHOM YPOBHE OTBOJIUTCS 4 4yaca B HEAEIO, 4TO cocTaBisieT 136 4acoB B rop;

Ha u3ydenue npenmera «Matemartukay: moayib «l'eomerpus» B 10-m u 11-M knaccax
OTBOJUTCS IO 2 yaca B HEJIENI0, YTO COCTaBJIsIET 68 4acoB B T'OJ.

Posb mpeamera MaTeMaTHKH B JIOCTHXKEHHHM IeJiei
cpeaHero oo1ero o0pa3zoBaHus

B coorBerctBuu ¢ mnpunsatoi Konuenuued pa3BUTHS MaTeMaTHYeCKOro OOpa3oBaHUs B
Poccuiickoit ®eneparuu, maremMaTH4eckoe OOpa30BaHHUE pEIIAeT, B YACTHOCTH, CIEIYIOIINE
KJIFOUEBBIC 3a/1aUN:

—  «IpeJoCTaBIATh KAKIOMY OOYYalomEeMycsi BO3MOXKHOCTh JOCTHKEHHS  ypPOBHS
MaTeMaTHYeCKUX 3HaHUH, He0OXO0AUMOro /ISl AajbHEHIIeH YCIeIIHON KU3HU B O0LIECTBEY;

— «obecrieunBaTh HEOOXOIUMOE CTPaHE YHUCIO  BBIIYCKHHKOB, MaTeMaTHYecKasl
MOJI'OTOBKA KOTOPBIX IOCTATOYHA JUIS MPOJIOIDKCHUST 00pa30BaHUs B Pa3JIMYHBIX HANIPABICHUSIX
U ISl TIPAKTUYECKOM JIeSTENbHOCTH, BKIIIOYAS MPENoJaBaHHe MATEMAaTHKH, MATEMaTHUCCKUC
HCCIIeIOBaHMs, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTHIA U JIP.»;

— «B OCHOBHOM O0IIeM M cpeAHeM o0ImieM 00pa3oBaHUU HEOOXOJUMO MPEAYCMOTPETH
MOJITOTOBKY OOYYaroNIMXCs B COOTBETCTBHH C UX 3alPOCAMH K YPOBHIO TOJITOTOBKU B cdepe
MaTEeMaTHYeCKOro 00pa30BaHUSI.

N3ydenue npeameTHoil obnactu «Maremarnka 1 ”HPOPMATHKa» JOJDKHO OOECIICYHTh:

e Cc(hOPMHUPOBAHHOCTD TIPEJICTABICHUH O COLMUAIBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX
(akTOpax CTaHOBIICHHS] MATEMAaTUKU ¥ HH()OPMATHKH;

e Cc(hOPMHUPOBAHHOCTb OCHOB JIOTMYECKOIO, aJITOPUTMHUECKOTO U  MaTeMaTH4YeCKOTo
MBILIICHHS;

e Cc(hOPMHUPOBAHHOCTh YMEHUN MPUMEHSTH MOJNYYCHHBIC 3HAHUS TPU PEHICHUU Pa3THIHBIX
3aja4;

e CchOPMHUPOBAHHOCTh TPEACTABICHUH O MaTreMaTHKe KaK 4YacTH OOIIeYeIOBEYECKON
KYJBTYPBI, YHUBEPCAILHOM $SI3BIKE HAYKH, MTO3BOJISIONIEM OIUCHIBATh M U3ydYaTh peajbHbIE
HPOLIECCHI U SIBJICHUS.

IInanupyemsle pe3yJibTaThl 0CBOCHHS YUeOHOI0 MpeaMeTa
[Tporpamma obecriednBaeT JOCTHKEHHE CIEAYIOUINX Pe3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON
pOTrpaMMBbl CpeTHEro 0011ero 0Opa3oBaHus:

JInuyHOCTHBIE pe3yJIbTaThl 0CBOCHHUSI Y1e0HOI0 IMpeaMeTa

- OpueHtanus O0OYyYalOIIMXCS Ha JOCTHKEHHE JIMYHOTO CYACThs, peaIu3alui0 MO3UTHUBHBIX
KU3HEHHBIX TEepPCHEeKTUB, WHHUIMATUBHOCTb, KPEaTUBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAENIEHUI0, CIOCOOHOCTh CTaBUTh LEJU U CTPOUTH KU3HEHHBIE IIJIaHbL;

- TOTOBHOCTb M CIIOCOOHOCTH OOYYalOMIMXCSl K OTCTAMBAHUIO JMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BBIpabaThIBaTh COOCTBEHHYIO MO3UIUIO IO OTHOUICHHIO K
OOIIECTBEHHO-TIOIUTUYECKUM COOBITUAM TPOLUIOTO W HACTOSALIETO HAa OCHOBE OCO3HAHHUS U
OCMBICIIEHUS HCTOPHUH, TyXOBHBIX [IEHHOCTEW U JOCTHKEHHI HAIlIEH CTPaHblI;

- TOTOBHOCTh U CIIOCOOHOCTH O0YyYaroIUXcs K CaMOpPa3BUTHIO M CAMOBOCIIMTAHHUIO B COOTBETCTBUM C
0011e4eI0BeYeCKUMHU IEHHOCTSIMU M HieajlaMH Tpak/IaHCKOro 00I1ecTBa, MOTPEOHOCTh B PU3NIECKOM
CaMOCOBEPILIECHCTBOBAHUY;

- MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKHM U OOIIECTBEHHOM
NPAaKTUKHA, OCHOBAaHHOE Ha JUAJOTe KYyJbTYp, a TaKKe Pa3IUYHBIX (pOpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTa B IOJUKYJIBTYPHOM MHPE;

- NPUHATHE LIEHHOCTEH IEMOKpPAaTUU U COLMAIBHOM COJMAAPHOCTH, N'OTOBHOCTH K JOTOBOPHOMY
PETYJINPOBAHUIO OTHOLIECHUH B TPYIIIE WIKA COLMAILHON OpraHu3aluy;

- TOTOBHOCTb 00YYarOIMUXCsl K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHATHU PELICHUH,



3aTparuBalOIMX HX IpaBa M HHTEPEChl, B TOM 4YHCIE B pa3IMYHbIX (opmMax OOIIECTBEHHON
CaMOOpraHU3aIiH, CaMOYIpaBIICHHs, O0IIIECTBEHHO 3HAYUMOM JeSITEIbHOCTH;
- IPUBEPKEHHOCTb WAEAM HHTEPHALMOHAIN3MA, JPYKObl, paBEHCTBA; BOCIUTAHHE YBA)XKUTEIBHOTO
OTHOLIEHHUSI K HALlMOHAJIbHOMY JOCTOUHCTBY JIIOJIEH U UX YYBCTBaM;
- IPUHATHE OOLIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH U CLIOCOOHOCTH BECTH JTUAJIOT C
JPYTUMH JIOABMH, TOCTUTATh B HEM B3aUMOIIOHMMAHMsI, HAXOIUTh OOIIME LN U COTPYAHUYATD ISt
UX JOCTHIKEHMUS,;
- TPUHATHE TYMAaHUCTHUYECKUX LIEHHOCTEHW, OCO3HAHHOE, YBAXKUTEIBHOE M JI0OpPOKEIATEIbHOE
OTHOILIEHHE K JPYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;
- (opMupoBaHUE HPABCTBEHHOH IMO3WIMH, B TOM YHUCIIE CHOCOOHOCTH K CO3HATEIBHOMY BBHIOOpY
HIOBEJICHUsI, OCHOBAHHOI'O Ha YECTH, JI0JIT'€, CIIPABEATUBOCTH, MUJIIOCEPANHU U IPYKETOOUH;
- TOTOBHOCTb 00YYarOMUXCsl K TPYAOBON MPOECCHOHATBHON IEATEIIEHOCTH KaK K
BO3MOYKHOCTH YYacTHsl B PELLICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX ITPO0IIEM;
- u3nUecKoe, SMOLIMOHATIBHO-TICUXO0JIOTHYECKOEe, COLMAIBHOE 01aromnoryuyne 00yJaromuxcs B )KU3HA
o0pa3oBaTeNbHOW  OpraHu3aluy, OILyLIeHHE JAEeTbMU  (U3MUECKOW, ICHXOJOIMYECKOW U
UH(POPMALMOHHON O€30MTaCHOCTH U TICHXOJIOTHYECKOT0 KoM(opTa;
- ¢(hOpMUPOBAHHOCTb LIEJIOCTHOIO MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU MaTEMAaTUKU U OOLECTBEHHON IPAKTUKYU €€ IPUMEHEHMUS,
- OCHOBBI CaMOpPa3BUTHsS U CaMOBOCIIMTAaHUS B COOTBETCTBHM C OOLIEUYEIIOBEUYCCKUMH LEHHOCTSIMU U
ujeajaMu IpaXAaHCKOro oOIIECTBA; TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPUYECKOH U
OTBETCTBEHHOMH JIEATEIbHOCTH C IPUMEHEHUEM METOJI0OB MAaTEMATUKH;
- TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30oBaHMIO, B TOM YHUCJIE CaMOOOPa30BaHMIO HAa MPOTSHKEHUU BCe
KU3HHM; CO3HATEJIbHOE OTHOLIEHHE K HEMPEepPhIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIELIHON
npoeCCHOHATBPHON W OOIIECTBEHHON MESATETbHOCTH HAa OCHOBE PA3BUTOW MOTHBALMU Y4eOHOM
JeSITeIbHOCTH U JIMYHOCTHOI'O CMBIC/IA U3YYEHUsI MaTeMaTUKH, 3aUHTEPECOBAHHOCTH B MPUOOPETECHUN
U pACIIMPEHUH MaTEMaTUYECKUX 3HAHUM U CHOCOOOB JEUCTBUH, OCO3HAHHOCTH B TOCTPOCHUU
WH/IMBUyaJIbHOM 00pa30BaTeIbHOM TPaeKTOpUH;
- OCO3HaHHBIM BBIOOp Oymyiiel mnpodeccur, OPUEHTUPOBAHHOW HA TMPUMEHEHHWE MaTEMaTHYECKHUX
METO/I0B M BO3MOKHOCTEH peanu3anuy COOCTBEHHbIX )KU3HEHHBIX IJIaHOB,;
OTHOLIEHHE K MPO(ecCHOHAIbHOMN 1eATEeNbHOCTH KaK BO3MOKHOCTH Y4acTHS B PEILIEHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATIBHBIX IPOOIIEM;
- OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, CIOCOOHOCTh M TOTOBHOCTh OOYyYaroIIMUXCS K
caM000pa30BaHUI0, CAMOPA3BUTHIO U caMopeau3allii Ha OCHOBE OCO3HAaHHOW MOTHMBALIUU Y4eOHOM
JeSITEIbHOCTH, JUYHOCTHOM HAamNpaBJICHHOCTM HAa H3Y4YEHHE W IO3HAHHE TI'E€OMETPHH, IMOCTPOCHHE
WH/IMBUYaJIbHOW 00pa30BaTeIbHON TPAEKTOPUH MOBBIIIEHUS T€OMETPUUECKON KYIbTYPHI;
- c(OpMHUPOBAHHOCTH MPEACTABIEHUNH O TEOMETPUM KaK 4YacTh OOIIEeYeIOBEYECKONH KYJIbTYpHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, I03BOJISIOLIEM ONUCHIBATH U M3Yy4aTh PEAJIbHBIEC IPOLIECCH] U SBICHUS;
- ¢(OpMHUPOBAHHOCTh Y OOYyYaIOLIUXCsl MMO3HABATEIbHON AKTUBHOCTH U JII0OO3HATEIBHOCTH, OCHOB
JIOTMYECKOT0, aITOPUTMUYECKOT0, BEIYUCIUTETLHOIO MBIIIJICHHUS U IPOCTPAHCTBEHHOTI'O BOOOpayKeHMS;
- ¢()OpMHUPOBAHHOCTH NMPOYHOTO U CO3HATEIHLHOTO OBJIAJECHUS YUAIIUMUCS CHCTEMOI reOMETPHUUECKHUX
3HAaHUU U YMEHWII;
- cOpMHUPOBAHHOCTh YMEHUN NPUMEHSTHh MOJYYEHHbIE 3HAHUS INPU PELIEHUU 33Jad PazIuYHOro
YPOBHS CII0KHOCTH;
- c(hOpMUPOBAHHOCTh YMEHHH apryMeHTHPOBAaHHO OOOCHOBBIBaTh YTBEPXKICHHS JIOTHYECKOIO,
KOHCTPYKTHMBHOT'O Y BBIYMCIUTEIBHOTO XapaKTepa.

JInaHOCTHBIE pe3yIbTaThl UMEIOT HANIPABICHHOCTh Ha PEIIeHNE 3a]]a4 BOCIIUTaHMS, Pa3BUTHUS U
COLIMANIN3ALIMH, 00YUaAIOIIMXCS CPEICTBAMHU MTPEIMETA.

1. TI'paxccoanckoe éocnumanue:

® [IPEICTaBICHHUE O CONMANBHBIX HOPMAaX M MPaBUIIAX MEXIIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, B TOM YHCJI€ B COITMATILHBIX COOOIIECTBAX; TOTOBHOCTh K Pa3HOOOpa3HOU
COBMECTHOH JI€ATEIbHOCTH MPH BHITIOJTHEHUH YUE€OHBIX, TO3HABATENBHBIX 3314, CO3JaHUU
yueOHBIX MPOEKTOB; CTPEMIICHHE K B3aMOITIOHUMAHUIO U B3aMOIIOMOIIIH B IpoIiecce ITON
y4eOHOIl 1eITeTbHOCTH; TOTOBHOCTh OIICHUBATh CBOE MOBEICHUE U TIOCTYIKUA CBOUX
TOBApHUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEACTBHUM MOCTYIIKOB.



2. Hampuomuuecxoe eocnumanue.

w

LIECHHOCTHOE OTHOLIEHUE K OTECYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY M HAy4YHOMY
HACJIEIUIO; TIOHUMaHUe 3HAaYeHHs] MaTeMaTHKEe KaK HayKH B KU3HU COBPEMEHHOI'O OOIIECTBa;
BJIQJICHUE JJOCTOBEPHOH MH(POPMAITUEH O MEePEIOBBIX MUPOBBIX M OTCUYECTBEHHBIX JOCTHKCHHSIX
B 00J1aCTH MaTEeMAaTHKHU.

ﬂyxoeno—npascm 6€HHOE eocnumanue.;

OopucHTauusA Ha MOpPAJIbHBIC NCHHOCTH W HOPMBI B CHUTyallUAX HPABCTBCHHOI'O BLI60pa;
TOTOBHOCTh OLICHHMBATh CBOE MMOBEACHNE M IIOCTYIIKH, a4 TAKXKC IMOBCACHUC U IMOCTYIIKH APYIUX
HIOHGﬁ C HIO3MIOMH HPABCTBCHHLIX W IIPABOBBIX HOPM C y‘IéTOM OCO3HaHUsA HOCJIGI[CTBI/Iﬁ
INOCTYIIKOB,; aKTUBHOC HECIIPUATHEC aCOLUATIbHBIX ITOCTYIIKOB.

4. 3rcmemuueckoe eocnumanue):

DcTeTU4ECcKOe OTHOLIEHUE K MUPY, TOTOBHOCTb K 3CTETHUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO
ObITa.

5. l[elmocmu HAYYHO20 NO3HARUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUECKUX MpeACTaBlIeHu 00 nHdopmanuu, HHPOPMAITHOHHBIX
nporeccax M HH()OPMALMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOH MPAKTHKH M COCTABIAIONMX 0a30BYI0 OCHOBY IS
MOHMMAHUSA CYIIHOCTH HAyYHOW KapTHUHBI MHUpPA; HHTEpec K OOYYEeHHIO U TO3HAHHIO;
JTF0003HATENTFHOCTh; TOTOBHOCTh M CIHOCOOHOCTH K CamMOOOpa30BaHHIO, HCCIIEI0BATEIbCKOU
JESITEIbHOCTH, OCO3HAHHOMY BBIOOpPY HAMPABICHHOCTU U ypPOBHS OOydYeHUS B JalbHEUIIEM;
c(OpMUPOBAHHOCTh MH(OPMALIMOHHONW KYJIBTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHON
paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM JMTEpaTypoil, pa3HOOOpa3HBIMH CpeICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHH, a TaKK€ YMEHHS CaMOCTOSITENbHO ONPEAENsATh LENU CBOEro
o0y4yeHMsl, CTaBUTh U (PopMyIupoBaTh JUIsl ceOsl HOBbIE 3a/auM B y4€0e M IO3HaBaTEIbHOU
JeSITeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH 1MO3HABATEIbHOU JEATENIbHOCTH.

6. @opmuposanue Kyaibmypol 300p06ba:

OCO3HAHME LIEHHOCTH XM3HM; OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0pPOBBIO; YCTAaHOBKAa Ha
3/10pOBBIN 00pa3 )KU3HH.

7. Tpyooeoe éocnumanue:

MHTEpEC K MPaKTUYECKOMY HU3Yy4eHHI0 npodeccuil u Tpyaa B cdepax npodeccuoHaIbHON
ACATCIIBHOCTH, CBA3aHHBIX C MAaTEMaTUKW, OCHOBAHHBIMHW Ha JOCTHIKCHHAX HAYKHU B ITOU
0o0acTH ¥ HAYYHO-TEXHHYECKOIO Mporpecca; OCO3HAaHHBIH BBIOOP U  IOCTPOCHHE
WHAMBUAYAJIbHON TpPAaeKTOpUH OOpa3oBaHMs M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U
0O0I1IeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

8. Okonozuueckoe socnumanue:

0CO3HaHME III00AIIBHOTO XapaKTepa 3KOJOIMUECKUX MPoOIeM U MMyTel UX peleHHUs.
MertanpeaMeTHble pe3yJabTaThl 0CBOCHUSI Y1eOHOI0 IIpeaMeTa

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMBbI

MIPEJCTaBIICHbI TPEMs IPyIIaMi YHUBEpCaIbHBIX yueOHbIX AeiicTBuil (YV /).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUSL BbIyCKHUK

HAYYHTCH:

CaMOCTOSITENIbHO OMPEIeNATh ILIeNU, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, 1O KOTOPHIM

MOKHO OIIPCACIUTDh, UTO LCJIb JOCTUTHYTA,

OLICHUBATh BO3MOXXHBIC ITOCICACTBUA JOCTHIKCHUSA IMOCTaBJICHHOM Oejn B JCATCIIbHOCTH,

COOCTBEHHOM KM3HM M KU3HHU OKPYKAIOLIUX JIFOJIeH, OCHOBBIBAsICh HA COOOpPaKEHUSIX STUKU U
MOpaH;



— CcTaBuTh U (PopMyaupoBaTh COOCTBEHHBIC 3a7au B 00pa30BaTEIbHON IEATEIHLHOCTH H
KU3HEHHBIX CUTYaIIHIX;

— OIICHMBaThb pECypcbl, B TOM 4YHUCIE BpeMs MU Jpyrue HeMaTepHalIbHBIE PECYpCHI,
HE0OXOIMMBIE JUIS TOCTUKEHHS IOCTaBICHHOH 1IeJH;

— BBIOWpaTh MyTh JOCTMIKCHUS II€NM, IUIAHUPOBATh pEIICHHE ITOCTABJICHHBIX 3a/ad,
ONTUMU3HPYS MaTepHAIIbHBIE U HEMaTepUabHbIE 3aTPaThI;

—  OpraHu30BBIBaTh JIPQPEKTUBHBI TOHWCK PECYpPCOB, HEOOXOMMMBIX JJSI JOCTHKCHUS
MIOCTaBJICHHOM 11eJIH;

—  COMOCTaBJIATH MOJTYYCHHBIN pe3yibTaT AeSTEIbHOCTH C OCTABICHHOW 3apaHee 1eNblo.
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBbIE YUeOHbIe AelicTBUsSI BhImycKHUK
HAYYHUTCH:

—  HCKaTh M HaXOJUTh 00O0OIIEHHBIE CIIOCOOBI PEIICHUS 3ajay, B TOM YHUCIIE, OCYILECTBIISAThH
pa3BepHyThI UHGOPMAIMOHHBIA TMOMCK W CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHbIE U
[I03HABaTENbHbIE) 3a/1a4H;

— KpUTUYECKH OLEHUBAaTh U MHTEPIPETUPOBATh HH(POPMALMIO C Pa3HBIX MO3UIHUIH,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUHs B MH(GOPMAIIMOHHBIX UCTOUHUKAX;

—  WCIIOJNIb30BaTh DPAa3JIMYHBIE MOJCIBHO-CXEMATUYECKHE CPEJCTBA ISl IPEICTABICHHS
CYUICCTBEHHBIX CBA3€M M OTHOIIEHHMH, a TakkKe MPOTHUBOPEUMH, BBISBICHHBIX B
WH()OPMAIMOHHBIX HCTOYHUKAX

— HaxoJIUThb U NPHUBOJUTH KPUTHUECKUE apryMEHThl B OTHOLIEHUHU ACUCTBUHN M CyXICHUH
JpYroro; CHOKOHHO M pPa3yMHO OTHOCUTBCSI K KPUTHYECKMM 3aMEYaHUSIM B OTHOILEHHH
COOCTBEHHOTO CYXJ/ICHUS, pACCMAaTPUBATh MX KaK PECypc COOCTBEHHOTO Pa3BUTHUS;

—  BBIXOJUTH 3a PaMKU y4yeOHOro MpeAMeTa M OCYLIECTBIAThH LeJICHANPaBICHHBIH MOMUCK
BO3MOKHOCTEH ISl IIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOO0B JCHCTBUS;

—  BBICTpauBaTh MHJIUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYEHUS
CO CTOPOHBI IPYTHX YYaCTHUKOB M PECYPCHBIE OTPAHUYCHHUS;

— MCHIATH U YACPKUBATH PA3HBLIC ITO3UIIUN B MO3HABaTeILHOMI JACATCIIBHOCTH.

KommyHukaTnBHbBIEe yHHBepcaibHble YueOHbIe 1elicTBUSI BbIyCKHUK
HAYYHTCH:

—  OCYIIECTBIJIATh JCIOBYIO KOMMYHHMKAIIMIO KAK CO CBEPCTHUKAMHM, TaK U CO B3pPOCIBIMU
(xax BHYTpH 0Opa30BaTeJIbHOM OpraHu3alMy, TaKk U 3a ee Ipeienamu), MoJ0upaTh HapTHEPOB
JUISL 1€JI0BOM KOMMYHUKALIUU MCXOJ M3 COOOpa)KeHUM pe3yJbTaTUBHOCTU B3aWMOJAEWUCTBHUS, a
HE JIMYHBIX CUMIIATUH;

— pH OCYIIECTBJIEHUU TPYNIOBOM pabOThl ObITh KaK PYKOBOJUTENIEM, TaK U UJIEHOM
KOMaH/bl B Pa3HbIX pOJIsIX (F€HEpaTop UAEH, KPUTHK, UCIIOJHUTENb, BHICTYNAIOLIUH, SKCIIEPT U
T.1.);

—  KOOPJIMHHUPOBAaTH U BBINOJHATH pabOTy B YCIOBUSIX peaJbHOr0, BHUPTYaJbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOJCHCTBUS;

— Ppa3BepHYTO, JIOTMYHO M TOYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

—  pacno3HaBaTh KOH(DIUKTOTEHHbIE CUTYallMM W TPEAOTBpAaTh KOH(IUKTH 10 HX
aKTUBHOHM (a3bl, BBICTpauBaTh JEJOBYI0O M OOpa3oBaTelbHYI0 KOMMYHHUKAIMIO, H30eras
JINYHOCTHBIX OLICHOYHBIX CYKIECHUM.

IIpeaMeTHbIe pe3y/ibTaThI.

Ha ypoBue cpennero o6mero o6paszoBanust B coorBerctBuu ¢ ®I'OC COO, momumo
TPAAUIUOHHBIX ABYX TPYIIl PE3YJIbTAaTOB «BBIHYCKHI/IK HAay4IUTCA» U ((BBIHYCKHI/IK MMOJIYYHUT
BO3MOKHOCTh HAYYUTHCS» MOSBISIOTCA €IEe JIBE TPYIIIBI pe3yJbTaTOB: pPe3ysbTaThl 0a30BOr0O U
YTIIyOJIGHHOTO YPOBHEH.

Jloruka mpeacTaBIeHUsI PE3yIbTaTOB YETHIPEX BUAOB: «BBIMYCKHHK Hay4duTCs — 0Oa30BBIi
YPOBEHbY, «BBITYCKHUK MOJIYYUT BO3MOXHOCTh HAYUUThCSl — 0a30BbI ypOBEHBY, «BBIMYCKHUK
Hay4YuTCsi — YIUIyOJCHHBIH YypPOBEHb», «BBINYCKHHUK MOJYYUT BO3MOXHOCTH HAyYUThCA —



YTIyOJIEHHBIN YPOBEHB) — OMPEILISIETCS CICTYIONICH METOI0I0THEH.

['pynna pe3ynbTaToB «BBIMYCKHUK HayduTCs» NPEACTaBIsieT COOOW pe3ynbTaThl,
JOCTH)KEHHE KOTOpBIX O0€cleuuBaeTcsi Yy4YMTeJIeM B OTHOLIEHHH BCeX OOydaroluxcs,
BbIOpDAaBIIMX JAaHHBIA YpOBEeHb 0OydeHus. [pymma pe3ynbTaToB «BBINYCKHUK MOIYYHT
BO3MOYKHOCTh HAYYHUTBHCS» OOECHEUMBAETCsl YYMTENeM B OTHOLIEHMM 4YacTu Hauboiee
MOTHBHUPOBAHHBIX U CHOCOOHBIX O00YYarOIUXCsl, BRIOPABIIMX JAAHHBIA ypoBeHb oOyueHus. [Ipu
KOHTpOJIE KauyecTBa 00pa3oBaHMs IpyIIa 3aaHUN, OPUEHTUPOBAHHBIX Ha OLIEHKY JAOCTHXKEHMS
TUTAHUPYEMBIX PE3YJIbTAaTOB U3 OJI0Ka

«BBINYCKHUK MOJIyYUT BO3MOXKHOCTh HAYUUTHCS», MOKET BKJIFOUATHCS B MaTepHalibl 0JI0Ka
«BBIMYCKHUK HAayduTCs». ITO TO3BOJMT MPEAOCTABUTH BO3MOXKHOCTH  OOYYaIOIIMMCS
IIPOJEMOHCTPUPOBATh OBJAJCHUE KAaYECTBEHHO HWHBIM YPOBHEM JOCTH)KCHHH U BBIABIATH
JMHAMUKY POCTa YUCIECHHOCTH HanboJiee MOATOTOBICHHBIX 00YyJarOIIUXCS.

[IpyuHIMOMAIBHBIM ~ OTJAMYUEM  pPE3yJbTaTOB  0a30BOrO0  YpPOBHS OT  PE3Y/IbTaTOB
yIIIyOJICHHOTO YPOBHS SIBJSIETCS MX LI€JIeBasi HANpaBICHHOCTh. Pe3ynbrarel 6a30BOro ypoBHS
OPUEHTUPOBAHBI Ha OOIIYI0 (DYHKIIMOHAIBHYIO IPAMOTHOCTD, [TOJy4YeHHE KOMIIETEHTHOCTEH 171
[IOBCEIHEBHOM JKM3HU U OOLIET0 pa3BUTHsL. DTa IrpyIia pe3yJibTaToB MpeAoaraer:

— TIIOHMMaHUE€ IIpeIMeTa, KIKYEBBIX BOIPOCOB M OCHOBHBIX COCTAaBISIOLIMX 3JIEMEHTOB
M3y4aeMo# MpeAMETHON 00J1acTH, YTO OOECIIEUnBAETCS HE 32 CUET 3ay4MBaHUs OINpEAEICHUN U
IPaBUJ, a MOCPEICTBOM MOJIEIMPOBAHUS M ITOCTAHOBKM NPOOJIEMHBIX BOIPOCOB KYJIBTYPHI,
XapaKTepHBIX U JAHHOW MPEeIMETHOM 001acTH;

— yYMEHME peuarb OCHOBHBIE IIPAKTUYECKHME 3aaud, XapaKTEpPHbIE JUIS HCIIOJIb30BaHUS
METOJIOB M MHCTPYMEHTAPHS JAaHHOU MPEeAMETHOMN 001acTH;

— OCO3HaHME pPaMOK H3y4aeMOW IMpeAMETHON o00JacTh, OrpaHMYEHHOCTH METOAOB U
WHCTPYMEHTOB, TUIIMYHBIX CBSI3€ C HEKOTOPHIMH JPYTHMH OOJIaCTAMH 3HaHUsA. Pe3ynbTaTh
yriayOJIeHHOTO YPOBHS OPUEHTUPOBAHBI Ha MOJIy4ECHHE
KOMITETEHTHOCTEH ISl TTOCIIEAYIOMEH MPoPecCHOHAIBHON IEATSIPHOCTH KaK B paMKax JaHHOU
MpeIMeTHOW o0nacTH, Tak M B CMEXHBIX C Hed o0nactax. DTa Tpymma pe3yiabTaToB

MIPEATIOIIaraeT:

— OBJAJCHUE KJIKOYEBBIMH MOHATHUSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOMUTCS JAaHHAS
mpeaMeTHass 00JacTh, pPaclo3HABAaHHWE COOTBETCTBYIOIIMX WM MPU3HAKOB M B3aWMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATh PA3TMYHBIC TTOJXObl K U3yUYEHHUIO SIBIICHUN, XapaKTEPHBIX IS
M3y4aeMol mpeMeTHON 001acTH;

— YMCHHEC pClIaTb, KaK HCEKOTOPBLIC MPAKTHYCCKUC, TaK WU OCHOBHBLIC TCOPCTUYCCKHC 3alayH,
XAapPaKTCPHBIC UI UCITOJIB30BAHUA MCTOAOB U MHCTPYMCHTAPUA HaHHOﬁ HpeHMCTHOﬁ O6HaCTI/I;

— HaJM4Yue TMPEACTaBICHUN O JaHHOM TMpeAMETHONM 00JacTH KakK LEJNOCTHOW Teopuu
(COBOKYITHOCTH TE€OpHil), 00 OCHOBHBIX CBSI35IX C MHBIMU CMEKHBIMU 00JIACTSIMU 3HAHUM.
[IpenMeTHble pe3ynbTaThl 0a30BOTO YPOBHS, OTHOCSIIMECS K paszieny «BbIIycKHUK mMomydut
BO3MOKHOCTb HAyYHUTHCS», COOTBETCTBYIOT IIPEIAMETHBIM peE3yJbTaraMm pasjaena «BblmyCKHHUK
HAy4YUTCs» Ha YIIIyOJeHHOM ypoBHeE. [IpenMeTHble pe3ynbTaThl pasjena «BBIMYyCKHHUK IMONYy4UT
BO3MOKHOCTh HayYUTBHCS» HE BBIHOCATCSA HA UTOTOBYKO ATTECTALMIO, HO IIPU 3TOM BO3MOKHOCTbH MX
JOCTHIKEHUS TOJDKHA OBITh MTPeJoCTaBlIeHa KaKJOMy 00ydaroneMycs.

TpebGoBanus K MPEeMETHBIM pe3yIbTaTaM OCBOEHHUS 0a30BOro Kypca MaTeMaTUKU OTpaXKaroT:

) copMHUPOBaHHOCTh NPEACTABICHUN O MaTeMaTWKe KaKk YacTH MHPOBOM KYyJIbTYpHl U O MECTe

MaTeMaTUKd B COBPEMEHHOM IMBWJIM3AIMM, O CIOCO0axX OINUCAaHUS Ha MaTeMaTUYeCKOM S3bIKe

SBJICHUM pPEaJIbHOIO MUPA;

2)  chOpMHPOBAHHOCTh TIPEACTABIEHHI O MATEMaTMYECKMX MOMATHAX KaK O BakKHEHIIHX

MaTE€MaTUYeCKUX MOJECIIAX, MO3BOJIIOIIUX OIMMUCHIBATH M U3ydaThb Pa3HbIC IPOLECCH U SBJICHUS;

ITOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOTO ITOCTPOEHNS MATEMATHYECKUX TEOPHUH;

3) BrazeHHMe MeTogaMM JOKAa3aTeNbCTB M ANTOPUTMOB pEIIEHHS; yMEHHE HX MPHMEHSTH,

IIPOBOAMTH JOKA3aTENBHBIE PACCYKACHHS B XOI€ PELICHU 3a/1a4;

4) BIAJICHUE CTAHJAPTHBIMU INPUEMAMHU PEUICHHsS pPalMOHAIBHBIX M HPPALMOHAIBHBIX,

IIOKA3aTEeNIbHBIX, CTCICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU M HEPAaBEHCTB, HMX CHCTEM;

UCIIOJIB30BAaHNUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM, B TOM YHUCJE U ITOMCKA IIyTH PELIEHUS U

WUTIOCTPALIVK PEIICHUs] yPaBHEHUN Y HEPABEHCTB;



5) cohopMmupoBaHHOCTH NpeAcCTaBieHHHt 00 OCHOBHBIX TOMATUAX, HAEAX U MeToAax
MaTEeMaTU4YeCKOro aHaJn3a;

6) BJIAJICHUE OCHOBHBIMHM MOIATUSAMU O IUIOCKMX U IMPOCTPAHCTBEMHBIX I'€OMETPUUYECKUX
durypax, uXx OCHOBHBIX CBOMICTBax; C(POPMHUPOBAHHOCTH YMEHHS pPAclO3HAaBATh HA YepTEkKax,
MOJIENIIX ¥ B PEaJbHOM MHpPE TIeOMETpHYecKHue (UTypbl, NMPUMEHEHHE HW3YYEHHBIX CBOMHCTB
reoMeTpuueckux Guryp u Gopmys A penieHus TeOMeTpUYeCKUX 3aad U 3ajjayd ¢ MPaKTUYECKUM
CoJIepyKaHuEM;

7)  chopMHUPOBAHHOCTH MPEJCTABIEHUH O TpoLeccax M SABIEHMAX, HMEIOIIMX BEPOATHOCTHBIH
XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pPEAITbHOM MHpPE, 00 OCHOBHBIX IOHSTHUSX
3JIEMEHTAapHOU TEOPUU BEPOSITHOCTEW; YMEHUN HAXOAUTh U OLIEHUBATh BEPOSITHOCTU HACTYILICHUS
COOBITUM B NIPOCTEMIIMX NPAKTUYECKUX CHUTYyalUsIX U OCHOBHBIE XapaKTEPUCTHKHU CIIy4alHBIX
BEJINYMH;

8) BnajzeHue HaBBHIKAMU HCHOJIB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOIPAMM IIPH pPeIIeHUH
3azay.

TpeboBaHusi K NOpeaIMETHBIM pe3yibTaTaM OCBOEHUS YINYOJIEHHOrO Kypca MaTeMaTUKH
BKJIIOUYAIOT TPeOOBAHMS K pe3ysibTaTaM OCBOEHHUS 6a30BOr0 Kypca U AOMOIHUTEIBHO OTPAXKAIOT:

1) cdopMupOBaHHOCTH MPECTaBIEHHI O HEOOXOMMMOCTH JO0KA3aTeNbCTB HPU 0OOCHOBAHHH
MaTeMaTUYeCKUX YTBEPXKACHHM M pOJIM aKCUOMAaTUKA B TPOBEACHUU JACAYKTUBHBIX
pacCy X IEHHUI;
2) cdopMHUPOBAHHOCTH TIOHATUHHOTO AanmapaTta 1O OCHOBHBIM pa3jielaM Kypca MaTeMaTHKH;
3HaHUI OCHOBHBIX TEOpeM, POPMYI M YMEHHUS' MX MPUMEHATh; YMEHHS JIOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PElIeHHs 3a/1a4;
3) chOPMUPOBAHHOCTh ~ YMEHUW  MOJCIUPOBATH  pCANbHBIC  CHUTYyallud, HCCIEA0BaTh
MIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH NOJYYEHHBIN PE3YyJIbTAT;
4) c(OPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHSIX MAaTEMaTHYECKOTO aHAlM3a U
nux CBOfICTBaX, BJIAICHUC YMCHHUCEM XapaKTCPHU30BaATh IMOBCIACHUC q)yHKHHﬁ, HUCIIO0JIB30BaHHUEC
MOJYYECHHBIX 3HAHUM I ONUCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN
5) BJIAACHUC YMCHHAMH COCTABJICHUA BCPOATHOCTHBIX MO)IGJ'IGI\/'I o YCJIOBHUIO 3ajJadyu H
BBIYHCIICHUS] BEPOSITHOCTU HACTYIUICHUS COOBITHI, B TOM YHCIE C IpUMEHEHHeM GopMyl
KOM6I/IHaTOpI/IKI/I U OCHOBHEBIX TCOPEM TCOPUU BGpO?[THOCTGI\/'I; HucciacaoBaHuAa cnyqaﬁme
BEJIMYMH 10 UX PACIPEACICHUIO.



MareMaTHKAa: a.nreﬁpa U HaYaJa MaTeMaTUYE€CKOI0 aHa/Iu3a, recoMeTpus

ba3oBblii ypoBeHb
«IIpodsieMHO-pyHKIMOHAJIBHBIE Pe3yabTAThD)

YrayoJsieHHbIl YPOBeHb
«CucTeMHO-TeOpeTHYECKHE Pe3y/IbTaThI»

Pa3nen

I. BeinycKHHK HayYHuTCS

I11. BIyCKHHUK NOJYYHT
BO3MOKHOCTb HAYYUTBHCH

II. BoInyCKHUK HAY4YUTCH

IV. BeInyCKHHK HOJIY4YHT
BO3MOKHOCTb HAYYUThCS

Hean
OCBOEHHUSI
npeaMera

JJ1s1 BCIIOIb30BaHUS B
TMOBCETHEBHOM KM3HU 1
obecrieyeHus BO3MOKHOCTH
YCHEIIHOTO MPOIOJIKEHUS
00pa30BaHUs MO CHETIHATFHOCTSIM,
HC CBsI3aHHBIM C HpI/IKHaI[HBIM
HCII0JIb30BAaHUEM MaTeMaTUKU

s pazeumus mvluiienus,
UCTIONB306AHUSL 8 NOBCEOHEGHO
HCU3HU

u obecneyenust 603MON’CHOCU
VCREeUIH020 NPOOOANCEHUS.
00pazosanus no
CReYUaIbHOCTHAM, He CEA3AHHbIM
C NPUKTIAOHBIM UCHOTIb308AHUEM
Mamemamuxu

JIisl yCHenHOro MPOA0JKEHUS
00pazoBaHUSA

10 CIICUaJIbHOCTAM, CBA3aHHBIM
C INPUKJIAAHBIM UCIIOJIB30BAHUCM
MaTeMaTHKH

Jlns obecneuenus 603MONCHOCHIU
VCHeuHo020 npooONCEeHUS]
00pazosanus no
CEeYUAIbHOCHISM, CEA3AHHBIM C
ocyujecmeneHueM HayyHou u
UCCe008amenbeKoll
desimenvHocmu 8 obnacmu
MAMEMAMUKY U CMEINCHBIX

HayK

TpedoBanus K

pe3yJbTaTam

Onemenmul
meopuu
MHOMCECME U
Mmamemamuy
ecKoil
J102UKU

— Omnepuposars Ha

0a30BOM ypoOBHE'
MOHATHSAMHU: KOHEYHOE
MHOKECTBO, DJIEMEHT
MHOJKECTBa,
ITOIMHOKECTBO,
nepecedeHue u
00BbeIMHEHHE

Onepupoeamb2 NOHAMUAMU.

KOHEYHOe MHONCEeCme0,
SJleMeHm MHOJCeCmed,
NOOMHOIHCECB0, nepecedetue
U 00BEOUHEHUE MHONCECE,
YUCTI08ble MHOJCeCmEd Ha
KOOPOUHAMHOU NPAMOU,

— CB06OIHO OMEPUPOBATHS

IIOHATHUAMU: KOHECYHOC
MHO>KECTBO, JJIEMEHT
MHOXECTBa,
TIOZIMHOKECTBO,
nepeceyeHue,
00bEeTMHEHNE U Pa3HOCTb
MHOECTB,

—  [locmuosicernue
pe3yrbmamos pazoena I1;

— onepuposamb
NOHsMuem
onpeoeneHus,
OCHOBHBIMU BUOAMU
onpeoeneHutl,
OCHOBHLIMU BUOAMU

1 o o o o o
31ech u manee: pacno3HaBaTbh KOHKPETHBIC TPUMEPBI 06IHHX TIOHATHH 110 XapaKTEPHBIM IIPHU3HAKAM, BBIIIOJHATH JEUCTBUA B COOTBETCTBUH C ONIPEACIICHUEM U IIPOCTCUIITNMU CBOMCTBAMU IMOHATUH,
KOHKPETU3UPOBAThH MTPUMEPAMU 06H_[I/Ie TIOHATHA.

2 o o
3}1605 " Jajiee; 3HaThb OINPEACICHUE IIOHATUSA, YMETD IOSICHATH €TI0 CMBICJI, YMETH UCIIOJIb30BATh IOHATUE U €TI0 CBOUCTBA ITPHU IPOBEACHUN PACCYKJACHNUH, PEILICHUN 3a1a4.

3 o
3IIeCB " fanee: 3HaTb ONPEACICHUE NOHATHSA, 3HATh U YMETDH 000CHOBEIBATH CBOMCTBA (HpI/ISHaKI/I, €CJIM OHH CCTI)) TIOHATHA, XapaKTEPU30BaTh CBA3U C APYIUMH MNOHATUAMU, IPEACTABIIAA OJHO
IMOHATHUEC KaK YaCTh LEJIOCTHOTO KOMIIJICKCA, UCIIOJIb30BaTh IOHATUC U €TO CBOICTBa IpH NPOBECACHUU paCCy)KJJ,eHPIl\;I, J10Ka3aTeCJIbCTB, PCIICHWUHA 3a/1a4.




MHO>KECTB, YHCJIOBBIC
MHO’KECTBa Ha
KOOPAMHATHOU MPSIMO1A,
OTpPE30K, HHTEPBAJ;

OTIepHpOBATH HA
0a30BOM ypOBHE
TOHSATHSIMH:
YTBEpPXKACHUE,
OTpHIIaHUE
YTBEPKACHHUS,
UCTHHHBIC U JIOKHBIE
YTBEPKACHHUSI, IPUYMHA,
CIIEACTBHE, YACTHHIN
Clty4aii o01ero
YTBEPKICHHUS,
KOHTpIpUMEp;
HaXO/IUTh

nepeceyeHue u
00BbeIMHEHNE IBYX
MHOYECTB,
NpeICTaBICHHBIX
rpaduvecky Ha

YU CJIOBOU MPSMOM;

CTPOUTH HA YUCIIOBOU
PSIMOM TIOJIMHOXECTBO

ompe30K, unmepaai,
NOLYUHMepP8al,
NPOMENCYMOK C
8bIKOJIOMOU MOYKOI,
epaguueckoe
npeocmasieHue
MHOJHCECE HA
KOOPOUHAMHOU
NAOCKOCMU;

onepuposams NOHAMUAMIU:
ymeepacoenue, ompuyanue
VMepHcOeHUsl, UCIUHHbLE U
JIOJHCHBLE YMBEPIHCOEHUS,
npuyUHa, creocmaue,
yacmuwlil cryuail oowe2o
Vmeep#coeHus,
KOHmMpHnpumep;

npogepsimo
NPUHAONEHCHOCTb
91eMEeHMa MHOIHCECMBY,

Haxooums nepecevenue u
00vbeOUHeHUEe MHONCeCS, 8
MOoM Yucie npeodCcmasieHHblX
epaguuecku Ha YuUcio8ol
NpAMOU U HA

YHCIIOBBIE MHOYKECTBA Ha
KOOPJAMHATHOU MPSIMOiA,
OTpE30K, HHTEPBAJl,
MOJIYUHTEPBAI,
MIPOMEXKYTOK C
BBIKOJIOTON TOYKOM,
rpaguueckoe
MIPE/ICTABIICHHUE
MHOYKECTB Ha
KOOPJAMHATHOU
IIJIOCKOCTH,

— 3aJaBaTh MHOXKECTBa
MIEPEUYUCIIEHUEM U
XapaKTepUCTUUYECKUM
CBOMCTBOM;

— OIEepHUpPOBATh MOHATUSIMHU:
YTBEPKIEHUE, OTPULIAHUE
YTBEPKACHHUSI, ICTUHHBIC
1 JIOKHBIC YTBCPIKACHUA,
pUYMHA, CTIEICTBUE,
YaCTHBIN cTydai 00111ero
YTBEPKIACHHUS,
KOHTpPIIPUMED;

— TPOBEPSTH

meopem;

—  NOHUMAMb CYMb
KOCBEHHO020
ooKazamenbCcmed,

— onepuposamyp
HOHAMUAMU CYEMHO20 U
HeCuemHoz2o
MHOJICeCmsa,

—  NpuMeHsms Memoo
Mamemamuyeckou
UHOYKYUU 015l
nposeoeHus
paccysicoenui u
ookaszamenbcme u npu
peuieHuu 3a0ad.

B noeceonesHoll scusnu u npu
usyueHuu Opyaux
npeomemos:

— UCnonb308amo
meopemuxo-
MHOXCECMBEHHbIU A3bIK U
AZbIK JI02UKU OJ151 ONUCAHUSA
PeanvHblX npoyeccos u
ABNEHUL, NPU peteHuu
3a0ay Opy2ux yueOHvix
npeomemos




YK CIIOBOIO MHO>KECTBA,
3aJIaHHOE IPOCTEUILINMU
YCIIOBUSIMU;

— pacmo3HaBaTh JIOKHbBIE
YTBEPKACHHUSI, OIUOKU B
paccyX/IeHHUsX, B
TOM 4YHCIIE C
HCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

B nosceonesnoii sorcuznu u
npuU U3yHeHUU Opyeux
npeomemos:

— HCIIOJI30BaTh YUCIIOBbIE
MHO>K€ECTBA Ha
KOOPJMHATHOU IIPSAMOM
JUISL OTIMCAHMS PEATIbHBIX
IIPOLIECCOB U SIBJICHUI;

— IPOBOJHUTH JIOTUYECKHE
paccyXJIeHHs B
CUTYalHAX
MTOBCETHEBHOM KU3HU

KOOPOUHAMHOU
RAOCKOCU,

—  npoeoounv
odokazamenvHole
paccyaicoenust 0
0b0CcHO8aHUSA
UCMUHHOCMU
VMEep#COeHUIL.

B nosceounesnoii srcuznu u npu
usyueHuu Opyeux npeomemos.

—  UCNONIb306aMb YUCLOBbIE
MHOdMICECMBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIO0CKOCMU
07151 ONUCAHUSL PEATIbHBIX
npoyeccos u A61eHUl,

—  Npo6ooumb 00Ka3amenbHble
PACCYAHCOCHUSL 8 CUMYAYUSX
NOBCEOHEBHOU IHCUZHU, NPU
peuleHul 3a0ay u3z opyeux
npeomemos

NPHUHAIJIC)KHOCTD
OJIEMCHTA MHOXXECTBY,

— HaXOJIUTh MEPECCUCHUE U
00beIMHEHNE MHOXKECTB, B
TOM YHCJIIE
IPEICTABICHHBIX
rpagu4yecKy Ha YUCIOBOH
NpsSIMON U HA
KOOPAMHATHOW IIOCKOCTH;

— TPOBOJUTH
JI0KA3aTeIbHbIC
paccykaeHus s
000CHOBaHHUS
VMCTUHHOCTH
YTBEPKJICHHM.

B noeceonesnoii orcuznu u npu
usyyeHuu Opyaux
npeomemos:

— HCIHOJIb30BATh YHCIIOBBIE
MHO’KECTBA Ha
KOOPJIMHATHOM IPSIMOU U
Ha KOOPJAMHATHOU
IUIOCKOCTH JUJISI ONMCaHUs
pEeabHBIX MPOIECCOB U
SIBJICHMI;

— HPpOBOAUTH
J0Ka3aTCJIbHBIC




pacCyXJIeHUs B CUTYyalHUsIX
MOBCEHEBHOM KU3HU, IIPU
pelIeHuu 3a/1a4 13
JIPYruX MpeaIMeToB

Yucna u
BbIPAdCEHUA

— OmnepupoBath Ha 0a30BOM
YPOBHE TIOHATHSIMH:
LIEJIO€ YHUCIIO, JE€TUMOCTD
yHcell, OObIKHOBEHHAS
JIpOOb, TECATUIHAS
Ipo0Ob, paroHATBHOE
YHCII0, TPUOIMKEHHOS
3HAYCHHE YNCIIA, YACTh,
JIOJIS, OTHOIIICHHUE,
MIPOIICHT, IMTOBBIICHUE U
MOHIDKEHHUE Ha 3aJaHHOC
YHCIIO MPOIICHTOB,
MaciiTao;

— OomnepupoBaTh Ha 6A30BOM
YPOBHE TOHATUSMU:
norapum yucia,
TPUTOHOMETPHYECKAS
OKPYXHOCTB, TpalyCHast
Mepa yria,

C60600H0 onepuposamv
NOHAMUAMU. Yelloe YUCITO,
oenumocms uucer,
00bIKHOBEHHAsL OPOOb,
oecsimuunas Opoodw,
PAYUOHATIbLHOE YUCITIO,
NPUOIUICEHHOE 3HAUEHUE
yycna, yacmo, 0074,
omHuoulenue, npPoyeHm,
noBblUleHUe U NOHUNCEHUE HA
3a0aHHOe YUCTIO NPOYEHMOB,
macumao,

nPUBOOUMb NPUMEPHL YUCEIL C
3A0AHHLIMU CEOUCTNEAMU
OeauUMocCmu,

onepupo6amv NOHAMUAMU:
no2apughm uucna,
MpU2OHOMEMPUYECKas
OKDYIHCHOCMb, PAOUAHHAS U
epadycHas mepa yaua,
8eUYUHA Yeid, 3A0AHHOO0
MOYKOU Ha

CB00OOHO ONIEpUPOBATH
MOHSTUSIMH: HATypaJIbHOE
YHCJI0, MHOKECTBO
HATYPaJIbHBIX YHCEII, IIeJI0e
YHCII0, MHOYKECTBO IIEJIBIX
qrces, OOBIKHOBEHHAS
Ipo0b, AeCATHYHAS TPOOb,
CMEIIIAHHOE YHCIIO,
parroHaIbHOE YHUCTIO,
MHOKECTBO PalliOHATLHBIX
Yucell, HppaloHaAIbHOE
9HCII0, KOPEHb CTETICHH N,
JIEHCTBUTEIBLHOE YHUCIIO,
MHOYECTBO
JEMCTBUTEIBHBIX YHCETT,
reoMeTpHYeCKast
WHTEPIpETAIHS
HATypaJIbHBIX, IIEITBIX,
paIoHaIbHBIX,

Hocmuoicenue
pe3ynibmamos pazoena I1;

Cc80000HO ONEPUPOBAMb
YUCTOBBIMU MHONHCECTNBAMU
npu pewleruu 3a0a4;

HOHUMAMb NPUYUHBL U
OCHOBHbLE Udeu
pacuuperus Yuciosbix
MHOICECME;

81a0emb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu
peutenuy cmaHoapmuvlx
3a0au

umemu b6azo8wle
npeocmasieHus o
MHOdHICECmEE
KOMNJICKCHBIX YUCE]L;

C60000HO 6bINOIHAMb
moocoecmeeHHble
npeoodpazosamisl




BEJIMYMHA YIIIa,
3aJJaHHOT0 TOYKOM Ha
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTAHI'€HC YIJIOB,
MUMEIOLIIX
IPOU3BOJIbHYIO
BEJIMUUHY;

BBITMIOJHATH
apupMeTHIeCcKue
NENCTBUS C LIETIBIMU U
paluroHaIbHBIMH
YHCIIaMU;

BBITTOJIHSATH HECIIOXKHBIE
npeoOpazoBaHus
YHCIIOBBIX BBIPAKEHUH,
coJiepXKaliX CTeTeHN
yucell, JIn00 KOPHU U3
qucen, JT100 Jorapu@mbl
qHCel;

CpPaBHMBATH
parroHaIbHbBIE YHCTa
MeXIy co00¥;

OLICHUBATh U
CpPaBHMBATH C

MPUOHOMEMPUYECKOUL
OKDYIHCHOCMU, CUH)C,
KOCUHYC, MAH2EHC U

KOmMaHeeHrc yeio6, UMerouux

NPOU3BOTILHYIO BEIUYUHY),
yucna e u m;

BLINOIHAMD
apugpmemuuecxue
Oeticmsus, couemas
VCMHble U NUCbMEHHbLEe
npuembvl, NPUMEHSA NPU
Heobxooumocmu
BLIYUCTUMETIbHBLE
ycmpoucmea;

HAxXo0ums 3HAYeHUsl KOPHsL
HamypanibHoU cmenetu,
cmeneHu ¢ payuoHAaIbHbIM
nokasamenem, iozapugma,
UCnonbL3ys npu
Heobxooumocmu
BLIYUCTUMETIbHBLE
ycmpoucmea;
NOJIb308AMbCS OUCHKOU U
NPUKUOKOU npu
NPAKMU4ecKux paciemax,

npPOBOOUNb NO U3BECTNHBIM
Gopmynam u npagunam

NENCTBUTEIILHBIX
YHCeT;

IIOHUMATE U OOBICHITE
pa3HUILY MEXKIY
MO3UITHOHHON U
HENO3UILIMOHHOU
CHCTEMAaMH 3aITMCH YHCET;

NEPEBOIUTH YUCIIA U3
OJIHOM CUCTEMBI 3alIUCH
(cucTemMbI CUMCIICHUS) B
APYTYIO;

JTOKa3bIBaTh U
UCIIOJIb30BaTh NIPU3HAKU
JEIMMOCTH CYMMBI U
MIPOU3BEACHUS TTPU
BBITIOJTHEHUH
BBIYHCIICHUI U PEIICHUN
3aj1ad;

BBITIOJHATH OKPYTJICHHE
paIMOHATLHBIX H
UpPPAIMOHATILHBIX YHCEN C
3aJaHHON TOYHOCTHIO;

CpaBHUBATH
JIeMCTBUTENILHEIC YHClIa
Pa3HBIMH CIIOCO0AMU;

MPUSOHOMEMPUUECKUX,
Jlo2apugmuyeckux,
CMENeHHbIX GbIPANCEHU,

enaoemn hopmynoi
ournoma Horomowna;

NPUMEHAMb NPU peuleHuu
3a0a4 meopemy o
JUHEUHOM
npeocmasnenuu HOJJ;

NPUMEHSIMb NPU PeueHUn
3a0au Kumaiickyio
meopemy 06 OCIMmamKax,

NPUMEHAMb NPU petueHuu
3a0au Manywo meopemy
Depma,

yMemsb GbINOIHAMb 3ANUCDH
YUCNa 8 NO3UYUOHHOL
cucmeme CHUCIeHUs,

NPUMEHSIMb NPU PEULeHUU
3a0ay meopemuxo-
yucnoevie GyHKYuU:
YUCIO U CyMMa
oenumenei, QYHKYUIO
Dunepa;

NPUMEHAMb NpU




panMoHaIbHBIMU
YHUCIIaMU 3HAaYEHUS
[IEJIBIX CTEIICHEH Yrce,
KOpHEH HaTypaJIbHOM
CTEIEHU U3 YUCeTI,
norapudmoB ducen B
MPOCTHIX CIIydasiX;
n300paxaTh TOYKaMH Ha
YUCJIOBOM MPSMOM 11€JIbIe
U palMOHAJIbHBIC YHUCIIA;
n300paxarbh TOUKaMH Ha
YUCJIOBOM MPSMOM 11€JIbIe
CTEINEHU YUCEJI, KOPHU
HATYpaJIbHOM CTETICHU U3
YHCell, JIOrapu(pMBbl YUCEI
B [IPOCTBIX CIIyYasx;
BBITIOJIHSTh

HECJIOKHBIE
npeoOpazoBaHus

HEJIBIX U APOOHO-
palroHaNIbHBIX
OYKBEHHBIX

BBIPAKECHMUI;

BBIPAXKATH B

npeobpazosanusi 6YKEEHHbIX
8bIPAICEHULL, BKTIOUAIOUUX
cmenetu, KOpHU,
Jnozapugmol u
MpucoOHOMempuiecKue
dynryuu;

—  HAxoOumv 3HaYeHus
YUCNIOBIX U OYKBEHHBIX
8bIPAdICEHUIL,
ocyujecmerisis
Heobxooumble
nOOCMAaHO8KU U
npeobpazosanus,

—  uzobpasicame
cxemamuuecku yeoi,
BEUYUHA KOMOPO2O
8bIPAICEHA 8 2PAOYCAX
UnU paouanax,

—  UCNOTb308aMb NPU
peuieHuu 3a0ay
mabauuHble 3HAYeHUs
MPUSOHOMEMPUUECKUX
@yHKyuLl yenos;

—  GbINOIHAMb NEPEBOO
BEUYUNBL Yd U3
PAOUAHHOT Mepbl 8
2paodycHyo u 06pamHo.

B nosceounesnoii scusnu u npu

— YHOpSI0YMBATH YUCIIA,
3aIIMCaHHBIE B BUJIE
OOBIKHOBEHHOI U
JECATUYHOMN 1pooH,
YHUCIIa, 3alMCaHHbIE C
HCII0Jb30BaHHEM
apru(METHIECKOTO
KBaJIPaTHOT'O KOPHSI,

KOpHEH cTeneHu 0obIe

2;

— mnaxoauth HOJl 1 HOK
pa3HBIMU CIIOCOOAMU U
WCIIOJIB30BATh UX MPU
pellleHuy 3aay4;

—  BBINOJIHATH
BBIYUCJICHUS U
npeoOpazoBaHUs
BBIPaKCHU,
coJiepKaIInx
JIEUCTBUTEIIbHBIE
4yHucia, B TOM YUCTe
KOpPHU HaTypajbHBIX
CTEIICHEM;

— BBIIIOJIHATH CTaHAAPTHBIC

TOKJIECTBEHHBIC
npeoOpazoBaHus
TPUTOHOMETPUYECKHUX,

peweHuu 3a0ay yenHvle
opoou;

NPUMEHAMb NPU
peuenuu 3a0a4
MHO20UIeHbL C
OelicmeumenbHblMU U
yenvimu
Ko3¢hhuyuenmamu;
enadems NOHAMUAMU
NPUBOOUMBLU U
HEeNnpu8ooUMbl
MHO20YeH U
NPUMEHAMb UX Npu
peuwieHuu 3a0ay;
NpUMeHAmMb Npu
peutenuu 3a0ay
OcHosnyro meopemy
aneeopwi;

NPUMEHAMb NPU peteHuu
3a0ay npocmetiuiue
@yHKYUU KOMNIIEKCHOU
nepemeHHou Kaxk
2eomempuyeckue
npeobpazosamnusl




IIPOCTEUINX CIIY4asiX U3
paBEHCTBA OJHY
IIEPEMEHHYIO Yepe3
ApYTHC;

BBIYHCIIATH B IPOCTHIX
ClIy4asix 3Ha4YEHUs
YHUCIIOBBIX U OYKBEHHBIX
BBIPXKEHU,
OCYLIECTBIIAA
Heo0XO0aUMBIE
MOJCTAHOBKHU U
npeoOpazoBaHus;

n300paxkarhb
CXEMaTHUYECKH YOI,
BCJIIMYHMHA KOTOPOTro
BBIpaXK€Ha B Irpajlycax;

OLICHUBATh 3HAKU
CHHYCa, KOCMHYCA,
TaHIr¢Hca, KOTaHIr€¢Hca
KOHKPCTHBIX YTIJIOB.

B nosceonesnoii sorcuznu u

npu u3yHeHun Opyeux
VUEOHBIX NPeOMemos.
BBITNIOJIHSATH
BBIUKCIIEHUS TIPH
pEIIeHNH 3a]1a4

usyueHuu opyaux yueoHvix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIOBLIMU OAHHBIMU NPU
peutenuu 3a0ay
NPAKMUYecKo2o xapakxmepa u
3a0ay U3 pasiuyHbIX
obnacmeti 3HAHUU, UCNONb3YS
npu Heobxooumocmu
Cnpagounvlie Mamepuansl u
BbIYUCTUMENbHBLE
ycmpoucmaea;

OYeHUusamy, CpasHUBams u
UCNONIBb306AMb NPU PeLeHUU
NPAKMUYEcKux 3a0a4
YUCN08ble 3HAYEHUS PEeATIbHBIX
8eNUYUH, KOHKDenHble
YUC08ble XAPAKMEPUCMUKU
00beKmMo8 OKpYHcaIouje2o
mupa

norapupMuIECcKUX,
CTCTICHHBIX,
HppaliOHATLHBIX
BBIPAXKEHUM.

B noeceonesnoii orcuznu u npu

usyueHuu opyeux
npeomemos:

BBINOJIHATH U OOBACHATH
CPaBHEHUE PE3YJITATOB
BBIUNCIICHUN ITPU
pELIEHNN TPAKTHYECKUX
3a/1a4, B TOM 4HCJIe
NpUOIMKEHHBIX
BBIUNCJICHUH, UCTIOJIb3YS
pasHbIe CITOCOObI
CPaBHEHUMU;

3aMnMchiBaTh, CPAaBHUBATD,
OKPYIJISATh YHCIIOBBIE
JaHHBIE PEaTbHBIX
BEJIMYHH C
VICTIOJIb30BAHUEM Pa3HbIX
CUCTEM U3MEPEHUS;
COCTaBJIAITh U OLIEHUBATh
pa3HbBIMU CIIOCOOaMU
YHCIIOBBIE




MPAKTHYECKOTO
XapakTepa,;

BBIIIOJIHATH
MPaKTUYECKHUE PACUYETHI C
UCTIOJIb30BaHUEM TIPU
HE00OXOOUMOCTH
CIIPABOYHBIX
MaTepHaJOB U
BBIYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHTB PCaIbHBIC
BEJIMYHUHEI,
XapaKTePUCTUKU
00BEKTOB OKPYKAIOIIEr0
MHUpPa ¢ UX KOHKPETHBIMU
YUCJIOBBIMU 3HAYCHUSIMU;

UCTIOJIb30BaTh METO/IBI
OKpYTJICHUS,
OpUOIIMKEHUS U
NPUKHAIKA TIPU PEIICHUH
NPaKTUYECKUX 3a/1a4
ITOBCEJTHEBHOM KU3HH

BBIP@KEHHUS IIPU PEILICHUU
HPaKTHYECKUX 3a7a4 U
3aa4 U3 APYrux y4eOHbIX
IpeIMETOB

Ypasnenua
u
HepageHncme

Pemares nuHennnie
ypaBHEHUS U

—  Pewamo payuonalbHbsle,

nokasameJjbHbvle U

CB00OIHO
OIEepPHUPOBATH

—  Hocmuorcenue
pe3yibmamos pazoend




HEPaBEHCTBA,
KBaJ[paTHBIC
YpaBHEHHS;

pemiarhb
norapudmuueckue
ypaBHeHHs Buaa log a (bX
+ ¢) = d u nmpocreiime
HepaBeHcTBa Buja 10g 4 X

<d;

pemarb
MOKa3aTeIbHbIC
ypaBHeHus, Bua a¥+= d
(rme d MOXKHO
NPEJCTaBUTh B BHJIE
CTETCHU C OCHOBAHUEM Q)
Y IIpOCTENIINE
HepaBeHCTBA BujIa a*

<d (rme d MOXxHO
NPE/ICTABUTH B BUTIC
CTETICHU C OCHOBAHUEM
a);.

NPUBOUTH HECKOJIBKO
PUMEPOB KOPHEH
MIPOCTEUIIETO
TPUTOHOMETPHUYECKOT O
ypaBHEHHsI BHa: SiN

Jloeapugmuieckue
VPABHEHUs U HepaBeHCmed,
npocmetivuiue
UppayUoOHaIbHbLE U
MpucoOHOMempuiecKue
VDABHEHUsI, HEPABEHCMBA U
Ux cucmembvi;
UCNONb308aMb MEMoObl
PeuerUst yPasHeHUl:
npusedeHue K U0y
«npousseoexue  pagHo
HYII0»  UIU  «YACMHOE
PA6Ho  HYNIO», 3aMeHa
nepemeHHbIX;
UCNONb308aMb MEMOO
UHMEPBANOE O/l peuleHUs.
HepaseHcma,
UCNONb308aMb 2papuyecKull
Memo0 0151 NPUOIUNCEHHO20
pewieHus ypasHeHull u
HepaseHcma;

uszobpasicams Ha
MPUSOHOMEMPUYECKOU
OKpYIHCHOCMU

MHOIHCECBO peueHUll
npocmenuux
MPUSOHOMEMPUYECKUX

TIOHATUAMU: YPABHCHUC,
HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHCHHA
Y HEPAaBEHCTBA, YPAaBHECHHUE,
SBJIAIOILEECS CIECICTBUEM
JpYroro ypaBHEHus,
YpaBHCHU:A, PABHOCUJIbHBIC
Ha MHOXECTBE,
paBHOCHIILHEIE
npeoOpa3oBaHus
YpaBHEHUU;

pelaTh pa3Hble BUJIbI
YpaBHEHUH U HEPABEHCTB U
UX CHUCTEM, B TOM YHCIIE
HEKOTOphIE€ ypaBHEHUs 3-ii
u 4-i crenenel, 1poOHO-
panoHaNIbHbIE U
UPPALMOHAJIBHBIE;

OBJIaJIETh OCHOBHBIMU
TUIIAMU T10KA3aTEIIbHBIX,
Jaorapu(pMUUEcKuX,
VPPaLMOHAJIBbHBIX,

I;

Cc80000HO onpedesimb
mun u uloupams mMemoo
PpeeHUst NOKA3amelbHbIX
U 102apugmudeckux
VpasHeHUll U HEPABEHCMS,
UPPAYUOHANLHBIX
VPasHeHUll U HEPABEHCMS,
MPULOHOMEMPUYECKUX
VPasHeHUll U HEPABEHCMS,
ux cucmem,

8000010 peuiams
cucmemul TUHEUHbIX
VpagHeHull;

peuiamb OCHO6HblLE
Munvl ypasHeHutl u
Hepaeencme ¢
napamempamu,

NpUMeHsIMsb NpU peuleHuu
3a0au nHepasencmea Kowiu
— bynaxoeckozo,
bepuynnu;

umemsv npedcmasieHue




X =4, CoS X = a, tg X
=a,ctgx=a,rnea—
TaOIMYHOE 3HAYCHHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOMN

GyHKIIHH.

B nosceonesnoit socusnu u
npuU U3yHeHuU Opyeux
npeomemos:

— COCTaBJIATH U pelIaTh
YpPaBHEHUS U CUCTEMBI

YPaBHEHUH IIPU PELICHUN

HCECJIOKHBIX
MPAKTUYCCKUX 3aaa4

VPasHeHuli U HepaeeHcme,

8bINOIHAMb OMOOP KOPHEll
VPA8HEeHUl UIU peueHUl
HepaseHCcme 8 COOMEemcmauu
¢ OONOHUMENLHLIMU
VCLOBUAMU U 02PAHUYEHUSMU.

NOBCEOHEeBHOU JHCUSHU U NpU
usyueHuu Opyeux yueOHvlx
npeomemos:
cocmaensams u peuiams
VpaeHeHus, cucmemol
VpaeHeHull U Hepagsencmea npu
peuieHuu 3a0a4 opyaux
VueOHbIX NpeoMemos,

UCNONIL306aAMb YPAGHEHUS U
Hepagencmaa OJis
HOCMPOEHUs. U UCCLeO08ANUSL
npocmenuux
mMamemamuyeckux mooeneti
PeaIbHbIX CUMYayuti uiu
NPUKIAOHBIX 3A0a4;

ymemby
UHmMepnpemuposams

CTEIIEHHBIX YPABHEHUN U
HEPABEHCTB U
CTaHJapTHBIMUA METOAAMHU
UX PELICHNU U IPUMEHATh
UX IIPY pELICHUH 3a/ay4;

IPUMEHSTh TEOPEMY
be3y k pemenuto
YpaBHEHUH;

IIPUMEHSATH TeopeMy Buera
JUISL pEeLLIEHUS HEKOTOPBIX
YpaBHEHUH CTEIICHU BBIIIE
BTOPOIi;

IOHMMATbh CMBICII TEOPEM

0 PaBHOCUJIBHBIX U
HEPaBHOCUJIbHBIX
peoOpa3oBaHUgX
YPaBHEHUH U YMETh UX
JTOKa3bIBaTh;

BJIaJIETh METOAAMU
peuieHusl ypaBHEHUH,
HEpaBEHCTB U UX
CHCTEM, YMETb
BBIOMPATh METOJ
peteHus 1
000CHOBBIBAaTh CBOM
BBIOOD;

0 HepaseHcmaax
MedHCOy CpeOHUMU
cmeneHHvIMU




NONYYeHHbIU NPU peueHun —  WCIIOJIB30BATh METOI
VPAGHEHUsl, HepaBeHCmea Uil UHTEPBAJIOB ISl PELIEHUS
cucmembol pezyiomam, HEPaBCHCTB, B TOM YHCJIC
oyerueams eco JIPOOHO- parMOHANTBHBIX U

npagoonooodue 8 KOHmeKcme
3A0AHHOLL PeabHOU CUMyayuu
UIU NPUKIAOHOU 3a0a4U

BKJIFOUYAIOILIUX B ce0s
HppairoHaIbHbIE
BBIPAKCHHUS,

peuiarb
anredpanvecKue
ypaBHEHUSA U
HEPaBEHCTBA U MX
CUCTEMBI C
napameTpamu
anredpanveckum u
rpaduyecKkum
METOJlaMH;

BIIQJIETh Pa3HBIMHU
METOJIaMH1
JI0Ka3aTeNIbCTBA
HEPaBEHCTB;

pelaTh ypaBHEHUs B
LEbIX YUCIIAX;

M300paxaTh
MHO)KECTBa Ha
MJIOCKOCTH,
3aJjaBacMble
yYpaBHEHUSMH,




HCPaBCHCTBAMU U UX
CHUCTEMaMMU,

— CBOOOJIHO HCIIOTH30BATh
TOXKIECTBEHHbBIE
npeoOpa3oBaHUs IPU
pellieHIH YpaBHEHHUI U
CUCTEM ypaBHEHUI

B noeceonesnoii orcuznu u npu
uzyueHuu Opyeux
npeomemos:

— COCTaBJISITh M PENIATH
YpaBHEHUS, HEPABEHCTBA,
WX CUCTEMBI ITPU PEIICHUA
3a/1a4 APYyrux y4eOHbBIX
NIPEAMETOB;

—  BBIIOJIHATH OLICHKY
MPaBIOTI0 100U
pe3yJIbTaTOB, MOJIY4aeMbIX
MPU PEIIEHUH PA3TUYHBIX
YpaBHEHUH, HEPABEHCTB U
HX CHCTEM MPH PEIICHUN
3a/1a4 IPYrux y4eOHbIX
TPEAMETOB;

— COCTaBJIATH U pCIIaTh




yYpaBHEHUS U HEPABEHCTBA
C MmapaMeTpaMu Tpu
pElIeHUH 3a1a4 JPYTHX
y4eOHBIX MPEIMETOB;

COCTaBJISITh YpaBHEHUE,
HEPaBEHCTBO WJIH UX
CUCTEMY, OIIUCHIBAIOIIINE
peaIbHYIO CUTYAIUIO WK
MPUKJIaJHYIO 337a4y,
HWHTEPIPETUPOBATH
[I0JIy4YE€HHBIE PE3YJIbTATHI;

UCII0JIb30BaTh
MIPOTPaMMHBIE CPEJICTBA
IIPU PELICHUN OTIEIbHBIX
KJIACCOB YPABHEHUU U
HEPABEHCTB

Dynkyuu

— OmnepupoBars Ha
0a30BOM ypOBHE
TIOHSTHSIMH:
3aBHCUMOCTh BEJIMYMH,
GbyHKIMS, apryMEHT U
3HaYeHue PyHKIUH,
o0nacTp

Onepupoeamb NOHAMUAMU.

3a8UCUMOCTMb BETUYUH,
@yHKyus, apeymenm u
3HayeHue PyHKyuu,
obnacmo onpeodeneHus u
MHOIHCECB0 3HAYUEHUT

Bnaners moustusmu:
3aBUCUMOCTD BEJTMYMH,
(GyHKIUS, apryMEHT U
3HaueHUE PYHKIIHNH,
00JacTh omnpeneseHus u
MHOXECTBO 3HaYEHU M

bynxumu, rpapux

—  Hocmuorcenue

pe3yrbmamos paszoena I1;

81ademv NOHsIMueM
ACUMNIMOMbL U YMemb
€20 NPUMeHsIMb Npu
peutenuu 3a0ay;




ompeseeHus: U
MHOKECTBO 3HAYCHHI
¢bynkuumu, rpadpuk
3aBUCUMOCTH, rpaduk
byHKIMHN, HYTH
GYHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE Ha
YHUCIIOBOM ITPOMEKYTKE,
yObIBaHUE HA YUCIOBOM
MIPOMEXKYTKE,
HanOoJbIIee U
HaWMCHBIIICE 3HAUCHHE
(GyHKIIMY HAa YHCIOBOM
MIPOMEXKYTKE,
nepuoanydeckas QyHKIus,
TIEPHOT;

orepupoBaTh Ha 0a30BOM
YPOBHE TIOHSATHSIMH:
npsiMasi 1 oOpaTHas
MIPOTIOPITHOHATBHOCTH
JIMHEMHas,
KBaJIpaTHYHAs,

@yuryuu, epaghux
3asucumocmu, epagpux
@yuryuu, Hyau QynKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCiL080M
npomexcymke, yovieanue Ha
YUCTI0BOM NPOMEIICYNIKeE,
Haubobuee U HauMeHblulee
3HayYeHue hyHKyuu Ha
YUCTOBOM NPOMENCYIIKE,
nepuoouyeckas yHKyus,
nepuoo, YemHas u HeuemHdas
@yHryuu;

onepuposamv NOHAMUAMU:
npsamas u oopamuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMU4HAs,
Joeapupmuueckas u
NOKA3aMenbHas YYHKYUU,
mpueoHOMempuiecKue
dynxyuu;

onpeoensme 3HaueHue
Gynryuu no 3navenuio
apeymenma npu pasiuyHuIx
cnocobax 3a0anust yHKYul,

3aBUCUMOCTH, TpaduK

byHKUIMH, HYTH QYHKITAH,

IIPOMEXYTKH
3HAaKOIIOCTOSIHCTBA,

BO3pacTaHHUE HA YHUCIIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha

YHCIIOBOM ITPOMEXKYTKE,
HauOoJIbIIEE U
HanMEHbIIIEe 3HAUCHNE
(GYHKIIUU HA YHCIIOBOM
MIPOMEXKYTKE,

[mepuoanuvICCKas (bYHKHHﬂ,
nepuona, 4€THasA 1 HCUCTHAA

GyHKIINHN; YMETh
NPUMEHSTH 9TH MTOHITHUS
IIPU PELIeHNH 3a7ay;

— BJIAJIETH ITOHATHEM
cTereHHast PyHKIINS;
CTPOUTH €€ rpaduk u
YMETh IPUMEHSATH
CBOMCTBA CTECIICHHOM
(GYHKIIUH TPU peIeHUH
3a7a4;

— BIIAJIEThb IIOHATHSIMHU

NPUMEHSIMb MemoObl
peuenus npoCmenuiux
oughghepenyuanvivix
VpagHeHull nepeoco u
8MOP0O20 NOPAOKO8




norapudmuyueckas u
nokasarenbHasi pyHKIHUH,
TPUTOHOMETPUUECKHE
byHKIUY;

pacrio3HaBartb rpapuKu
AJIEMEHTAPHBIX (PYHKIIMIA:
psSMOi 1 00paTHOMN
MPONOPIIMOHATBHOCTH

, TAHCHHOMH,
KBAJIpPATUYHOM,
norapupMuIECKON 1
MOKa3aTeIbHOU
byHKINH,
TPUTOHOMETPHUYECKHUX
GyHKIIHI;

COOTHOCHUTD I'paduKu
AJIEMEHTApHbIX (PYHKINI:
npsAMOit 1 oOpaTHOM
IPONOPIIMOHATBHOCTH

, TUHEHHOMH,
KBaJ[paTUYHOM,
norapuMuuecKoi u
MTOKa3aTebHOU

byHKIHH,

—  cmpoumv epaguKu U3yYeHHbIX
QyHryuti;

— onucwleamv no epaguxy u 6
npoCmetuux Cayuasx no
Gopmyne nogedenue u

ceolicmea QyHKyutl, Haxoo0umbs

no epaguxy @yukyuu
Haubobuiue u HaUMeHbuiUe
3HAYEHUsL,

—  cmpoumbv 3cKu3 epapuxa
@yuryuu,
yoosnemsopsirowel
npueeodeHHOMY Habopy
VCI08ULL (NPOMENCYMKU
go3pacmanus/yovleanus,
3HayeHue hyHKyuu 6
3a0aHHOU MOYKe, MOUKU
IKCMPEMYMO8, ACUMNIOMDbI,
HYIU QYHKYUU u m.o.);

—  pewambs ypasHeHus,
npocmetiuiue cucmembl
VpasHeHull, UCNOIb3YSL
ceoticmea GYHKYul u ux
epaghuxos.

B noecednesnoii scuznu u npu
uzyuenuy Opyeux yyeOHbIX
npeomemos:

nokaszarenabHas QyHKIHS,
HKCIIOHEHTA; CTPOUTH UX
rpaduKu U yMeTh
HNPUMEHSTH CBOWCTBA
MOKa3aTeabHON PyHKIHH
NP PELICHUH 337a4;

BJIAJICTh MMOHITHEM
JorapupmMuyuecKas
(GyHKIUS; CTPOUTD €€
rpaduK 1 yMeTh
IIPUMEHATH CBOWCTBA
JorapupmMUUEcKon
(YHKIUY NIPU PELICHUU
3ajay;

BJIAJICTh MMOHATUSIMHI
TPUTOHOMETPUUYECKHE
(GYHKIIMH; CTPOUTDH UX
rpadMKu U yMeTh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPUUYECKUX
(GyHKIUI NpU pereHnu
3ajay;

BJIAJICTh MTOHITHEM
oOpaTHast pyHKIHS;
IPUMEHSTH 3TO TOHATHE
NIPU pEIICHUH




TPUTOHOMETPUUYECKHX
byHKIMA ¢ popmyiamu,
KOTOPBIMH OHH 331aHbI;
HAXOJHTh 0 TpaPuKy
npUOIMKEHHO 3HAUYEHUS
(GyHKIMH B 33/1aHHBIX
TOYKaX;

OIpeseNATh 10
rpaduKy cBOiCTBa
byHK1IMY (HYIH,
POMEKYTKH
3HAKOIOCTOSIHCTBA,
IPOMEKYTKH
MOHOTOHHOCTH,
HauOoIbIINE U
HalMEHbIIINE
3HAueHUs U T.11.);
CTPOUTH 3CKM3 rpaduka
byHKIIH,
YAOBJIETBOPSIONICH
MPUBEICHHOMY HabOpy
yCIIOBUH (IIPOMEXKYTKHU
BO3pacTaHus /
yObIBaHUS, 3HAUECHHE
(GyHKIMY B 3aJaHHOM

— onpedensmy no epagukam u

UCNONL3068aMb OJIsL PEULEHUSL
NPUKTIAOHBIX 3a0ay CBOUCMBA
PEANbHbIX NPOYECCO8 U
3agucumocmetl (Haubovuiue u
Haumenbuile 3HA4eHUsl,
NPOMENCYMKU 803DACAHUSA U
yovisanus gyukyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
acumnmomol, nepuoo U m.n.);

UHmMepnpemuposamo
ceoticmea 8 KoHmexkcme
KOHKDEemHOU NpaKkmuyeckou
cumyayuu;

onpeoensims no epaguram
npocmeuuiue
Xapakmepucmuxu
nepuoouUYecKux npoyeccos 8
ouono2uu, IKOHOMUKe,
My3vlKe, paouocsesazu u op.
(amnaumyoa, nepuoo u m.n.)

3a7ay;
MPUMEHSATh IPU
pellIeHNH 3a/1a4
CBOICTBA (PYHKIMI:
YETHOCTb,
MEPUOUYHOCTb,
OrPaHUYECHHOCTH;
MIPUMEHSTH MPU
pelIeHNH 3a1a4
npeoOpa3oBaHus
rpaduKoB (HYHKIIHIA;
BJIAJIETh NOHATUSMU
YHCIIOBas
MOCJIEIOBATEIBHOCTb,
apudmernyeckas u
reoMeTpUYECKas
nporpeccus;
MIPUMEHSTh NPU
pelIeHnH 3a1a4
CBOWCTBA U NPU3HAKU
apu(pMETHIECKON 1
r€OMETPUYECKON
MPOTPECCUM.
NOBCEOHEBHOU JHCUSHU U NpU
uzyweHuu Opyaux yueOHbIX
npeomemos:
OIPENIEISTh MO
rpaduxam u
WCIIOJIb30BATh IS




TOYKE, TOUKH
SKCTPEMYMOB H T.11.).

B nosceonesnoii sorcuznu u
npu U3yHeHun opyeux
npeomemos.

— OIpenensTh Mo
rpadukaM CBOHCTBa
pealbHbIX MPOIECCOB U
3aBUCHMOCTEN
(HambopIIHE U
HAUMCHBIIINE 3HAYCHWS,
MIPOMEXKYTKH
BO3pacCTaHUs U
yOBIBaHUS, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA U
T.1L.);

— UHTEPIPEeTUpPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKON CUTYaAIluU

pelIeHNs] TPUKIIATHBIX
3ajja4 CBOMCTBA peaIbHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HambompIINEe U
HAauMEHbBIIINE 3HAYCHMUS,
IIPOMEKYTKH BO3PACTaHMSI
1 yObIBaHUS (DyHKITUH,
IPOMEKYTKU
3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOUKH
neperuda, nepuos 1 T.11.);
MHTEPIPETHPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOU
MIPaKTUYECKOU

CUTYallUu;.

oIpeneNnATh o rpapukam
MIPOCTEUILINE
XapaKTepUCTUKU
NEPUOANYECKUX IIPOLIECCOB
B OMOJIOTHH, PKOHOMUKE,
MY3BIKE, PaIMOCBS3H U JP.
(ammmuTya, epuos U
T.1I.)




Idnemenmut
Mmamemamu
uecK020
ananusza

— OmnepupoBatb Ha

0a30BOM ypOBHE
TOHSATHSIMH:
IPOM3BOIHAS

(GYHKIINH B TOYKE,
KacaTeJbHas K

rpaduky QyHKIHH,
POM3BOIHAS

byHKINY;

OIpeseNATh 3HaUeHUe
NPOM3BOIHON (DYHKIIUH B
TOYKE 0 N300PAKEHHIO
KacaTeJIbHOU K TpaduKy,
IPOBE/IEHHOM B 3TOi
TOUKE;

peniaTh HECIOKHBIE
3a/1aud Ha TPUMEHEHNE
CBSI3U MEXKTY
MIPOMEKYTKAMHU
MOHOTOHHOCTH U
TOYKaMHU IKCTpEMyMa
GyHKIIUU, C OTHON
CTOpPOHBI, U
MIPOMEKYTKaAMH
3HAKOIOCTOSIHCTBA U

Onepuposams noHAMUAMU.:
npou36o0Has yHKYuU 8
moukKe, KacamenbHas K
epaguxy ynxyuu,
npou3BOOHAs (PYHKYUU,
BbIUUCTIAMND NPOUZBOOHYIO
00HOUIeHA, MHO20YJIeHd,
K68AOpamHo20 KOpHs,
NPOU3BOOHYIO CYMMbl
@yHryu;

BbIUUCTIAMD NPOUZBOOHbIE
NeMEHMAPHBIX PYHKYULL U
UX KOMOUHAYULL, UCTOb3YS
CNpasounbie Mamepuaibl,
uccneo08ams 6 NPOCMeEUUUx
Cyuasx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubobuiue u HaUMeHbUlUe
3HaYeHust YYHKYULl, Cmpoumao
2paguKu MHO2OYIEHO8 U
npoCmetuux payuoHaIbHbIX
@yHKYUL ¢ UCNONL30BAHUEM
annapama

Bragers nonsTHEM
OCCKOHEUHO
yObIBaromas
reoMeTpuUecKas
MPOrPECCHUs U YMETh
MPUMEHSITH €r0 IPH
pCILICHUH 33]1a4;
MPUMEHSIT JUIS PEIICHUS
3aJ1a4 TEOPHIO MPEJICTIOB;
BJIAJIETh IOHATHUSIMU
OeCKOHEYHO OOJIbIINE U
OCCKOHEUHO MaJIble
YUCJIOBLIE
MTOCACA0BATEILHOCTH U
yYMETh CPaBHUBATH
OeCKOHEUHO OOJIbIINE U
OCCKOHEUHO Mallble
MTOCIE0BATEIBHOCTH;
BJIAJETh MOHATHSIMM:
MPOU3BOIHAS (PYHKIINH B
TOYKE, TPOU3BOTHAS
dyHKIHH;

BBIUNCIIATH
MIPOU3BOJIHBIC
3JIEMEHTaPHBIX

GyHKIUH 1 Ux
KOMOMHAIIHIL;

Jlocmuoicenue
pe3yrbmamos pazoena I,

€80000H0 811a0emb
CMAaHOapmHvIM
annapamom
MAMeMamuyecKo2o
aHanusa OJis 8bIYUCTIeHUs
NPOU3BOOHBIX PYHKYUU
O0OHOU nepemMeHHOU,

C80000HO NPUMEHSMb
annapam
MaAmMemMamuyecko20
AHATU3A OIS UCCAeO08AHUS
@yHKYULL U NOCMPOEHUS.
epaguxos, 6 mom uucie
UCCne008anus Ha
BLINYKIOCHIb,

onepuposams nOHAMuUEM
nepeoodpasHoll YyHKyuu
07151 peuleHus 3a0ay;

081a0emv OCHOBHbIMU
ceedeHusMU 00 uHmezpae
Hvtomona—




HYJIIMU IIPOU3BOJHON
9TON QYHKIIUH — C
JPYTOM.

B nosceonesnoil sorcuznu u
npU U3yHeHUuU Opyeux
npeomemos:

— TOJB3YysCh rpaduKamu,
CpaBHUBATh CKOPOCTHU
BO3pacTaHus (pocra,
MOBBIIICHUS,
YBEJTUYCHUS U T.I1.) UIH
CKOPOCTH YObIBaHUS
(majenusi, CHI>KEHUSI,
YMEHbIIIEHUS U T.I1.)
BEJIMYHH B PEATbHBIX
MpolLeccax;

— COOTHOCHUTbH Ipauku
peabHBIX MPOLECCOB U
3aBUCHMOCTEN C UX
OTHCAHUSIMH,
BKITIOYAFOIITIMH
XapaKTEePUCTUKU
CKOpPOCTH M3MEHEHUS
(ObICTpBIIf pOCT,
TUTABHOE TTOHWKCHUE U
T.IL);

mamemamudecKkozo
daHanusa.

B nosceonesnou orcusnu u npu

usyyeHuu Opy2ux YueOHbIX
npeomemos:

—  pewams NpuKiIaoHbvle 3a0adu

u3 buono2uu, GuzuKy, Xumuu,
IKOHOMUKU U OPYSUX
npeomemos, Céa3aHHble C
uccneoosanuem
Xapakmepucmux peaibHulx
npoyeccos, HaxoHcoeHuem
HaubOIbUUX U HAUMEHbULUX
3HAYeHUll, CKOpocmu u
VCKOpEeHUsL U M.N.;

UHmMepnpemuposams
noJy4enHbvle pe3ylbmanbl

B

uccleoBaTh (PyHKIUH HA
MOHOTOHHOCTbD U
HKCTPEMYMBI;

CTPOUTH IrpauKH U
NPUMEHSTH K PEIICHHUIO
3a1a4, B TOM YHCIIE C
napamMeTpoM;

BJIAJICTh TIOHSTHEM
KacaTenbHast K rpaduky
(GYHKIIY U YMETh
IPUMEHSTH €ro MPU
pELICHUY 33/ay;

BIIJICTh TTOHSATUSMU
nepBooOpazHast

dynKums,

ONpEeAECICHHbBIN

WHTErpal;

MIPUMEHATH TEOPEMY
HeroTona—JlelioHuna u ee
CJICICTBUS JJI PEIICHUS
3azay.

NOBCEOHEBHOU JHCUSHU U NpU
usyyeHuy Opyaux yueOHbIX
npeomemos:
perarh NpUKJIaIHbIE
3aj1a4u U3 OMOJIOTHH,
(bU3HUKH, XUMUH,
SKOHOMUKH U IPYTUX

Jletibnuya u ezo
npocmeuuiux
NPUMEHEHUSX,

onepuposamu 6
CMAHOAPMHBIX CUMYAYUAX
NPOU360OHBIMU BbLCUUUX
nopso0Kos,

yMemb NpUMeHsImsb npu
peuteHuu 3a0ay ceoUcmea
HenpepvLeHbIX DYHKYULL

YyMemsb NpUMEHAMb NPpu
peuteHuy 3a0ay meopembl
Beuepwmpacca,

yMembs 8bINOIHAMb
npubIUdiCeHHbIe
BbIYUCIEHUSL (MEMOObL
peulerus ypasHeHui,
8bIYUCTEHUS
onpeoeneHHo20
unmezpana),

yMemv npUMeHsImb
NPpUNOdCEHUe
npPOU3800HOU U
onpeoeneHH020




— HCIOJB30BaTh rpaduKu
pEaNbHBIX MTPOIIECCOB
JUISL PELICHUs
HECJIOXKHBIX MTPUKJIIaTHBIX
3aj1a4, B TOM 4HCIIE
oIpezessist 1o rpaduKy
CKOPOCTb X0/1a IpoIiecca

IIPEAMETOB, CBSI3aHHBIE C
UCCIIEI0BAHUEM
XapaKTEPUCTUK
IIPOLIECCOB;
HMHTEPIPETUPOBAThH

MOJIy4YEHHBIE
pe3ybTaThl

uUHmezcpajia K peueruro
3a0ay ecmecmeo3HAaHUA,

61a0emsv NOHAMUAMU
8mopas NPou3B00HAsL,
8bLINYKIOCMb epagura
dynkyuu u ymems
uccnedo8amv QYHKYUro
Ha 8bINYKIOCHb

Cmamucmu
Ka u meopus
eepoamuoc
meil, 102UKa
u
KomOunamo
PuKa

— OmnepupoBatb Ha
0a30BOM ypOBHE
OCHOBHBIMH
OIUCATEILHBIMH
XapaKTepUCTUKAMHU
YHCIOBOTO Habopa:
cpenHee
apudmMeTHIecKoe,
MenuaHa,
HauOoJbIIIee U
HaMMEHBbIIIee
3HAYEeHUS;

— omnepupoBaTh Ha
0a30BOM ypOBHE
MOHATHUSIMH: YacTOTa U
BEPOSITHOCTH COOBITHS,
CIIy4aifHbII BBIOOD,
OTIBITHI C
PaBHOBO3MOXHBIMH

Hmemwv npedcmasnenue o
OUCKDEMHbIX U HeNpepbl8HbIX
CIYYAUHBIX BETUYUHAX, U
pacnpeoeieHusx, o
He3a6UCUMOCMU CTIYYAUHBIX
BENUYUH,

umems npedcmasienue o
MAMemMamuyecKom
02CUOAHUU U dUCnepcul
CILYHAUHBIX BENUYUH,

umems npeocmasienue o
HOPMANbHOM pPacnpeoeleHuu
U npumepax HOpMaibHO
pacnpeoeneHubix ciy4aunblx
BENUYUH,

HOHUMAMb CYyMb 3aKOHA
boavuux yucen u

OnepupoBaTh OCHOBHBIMU
OIHCATETLHBIMU
XapaKTepUCTHKAMHU
YHCIIOBOTO Habopa,
MOHATUEM T'eHepaJIbHas
COBOKYITHOCTb U BEIOOPKOI
U3 Hee,

OTIEPHPOBATH TOHSATHSIMU:
94acTOTa M BEPOSATHOCTH
COOBITHS, CyMMa U
NIPOU3BEICHUE
BEPOSTHOCTEH, BBIYUCIIATD
BEPOSITHOCTH COOBITHI Ha
OCHOBE IT0JICUeTa YUCla
HCXOJIOB;

BJIaJIETh OCHOBHBIMHU
MOHITHSIMH

Jlocmuoicenue
pe3ynemamos pasoena I1;

umemvb npeocmasienue o
YeHmpaibHOU NpedeibHOU
meopeme;

umMemyb npedcmasieHue o
8b100POUHOM

K03 puyuenme
Koppenayuu u 1uHeuHou
peepeccuul;

umemyv npedcmasieHue o
CMamucmuyeckux
2unomesax u npogepke
cmamucmuyeckou
2unomeswl, 0 CMamucmuKe
Kpumepusl u ee yposHe
3HauuMocmu,




DJIEMEHTaPHBIMU
COOBITHSIMH,;

—  BBIYHCIIATH
BEPOSITHOCTH COOBITUM
Ha OCHOBE I10JICYEeTa
YHUCJIa UCXO0B.

B nosceonesnoil sorcuznu u
npU U3yHeHuU Opyeux
npeomemos:

— OILICHHMBATh U
CpPaBHMBATH B IIPOCTHIX
CIIy4asiX BEPOSITHOCTH
COOBITHI B peasibHOM
JKU3HU;

— YHTaTh, COIMOCTABJIATh,
CpaBHMBATh,
MHTEPNPETUPOBATH B
IPOCTBIX CIIy4asx
peaJIbHbIC TaHHBIE,
IIPEJCTABIICHHBIE B BUJIE
Ta0JIHIL, TUarpamm,
rpauKoB

8b100POUHO20 MeMOOa
usmMepenusl
8epossmHocmetl;

—  umems npedcmasierHue 0o
VCI0BHOU 8EPOSIMHOCIU U O
NOJHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 PeueHUU
3a0ay;

—  umembv npedcmasieHue o
BAJNCHBIX YACMHBIX BUOAX
pacnpeoeieHull U NPUMeHsamb
Ux 6 pewteHuu 3a0a4;

—  umemv npedcmasieHue o
KOppensayuu Cay4atiHblx
8eNUYUH, O JUHEUHOU
pezpeccu.

B nosceonesnoii srcuznu u npu
usyueHuu Opyaux npeomMemos.

—  BBIMUCTISIMDb UTU OYEHUBATND
8epoOIMHOCMU COOLIMULL 8
PEanbHOU HCUSHU,

—  gvlOUpamsv nooxoosauue
MemoObl npedcmasieHus u
00paboOmKUu OAHHBIX;

—  yMemb peuams
HeCl0M4CHble 3a0aYU HA

KOMOWHATOPUKH U
YMETb UX IPUMEHSTh
IIPU PEUICHNUH 337a4;

UMETh MpeJCTaBleHue 00
OCHOBaxX TEOPHUH
BEPOATHOCTEM;

HUMETh MPECTaBICHUE O
JTUCKPETHBIX U
HETIPEPHIBHBIX CIIYYaHBIX
BEJIMYMHAX, U
pacnpeeneHusx, o
HE3aBHCUMOCTH
CIIyYaHBIX BEJIUYMUH;

UMETh MPEJICTaBICHUE O
MaTeMaTU4eCKOM
0XKMJIAaHUH U TUCTIEPCUU
CITyYalHBIX BEJIUYHH;

HUMETh MIPEJCTABICHHE O
COBMECTHBIX
pacrpeieeH sIx
CIIy4aiiHbIX BEJIMYMWH;

MMOHMMATh CYTh 3aKOHA
OOJIBIIINX YHCENT U
BBIOOPOYHOTO METO/IA
U3MEPEHUS BEPOSTHOCTEH;

HMETH NMPCACTAaBJICHUC

umems npedcmasiienue o
CBA3U IMNUPUYECKUX U
meopemuiecKux
pacnpeoeneHutl;

umems npedcmasiienue o
KOOUposauuu, 080UYHOU
3anucu, 080UYHOM Oepese;

611a0enmsb OCHOBHbIMU
NOHAMUAMU MeopUl
epaghos (epagh, sepuuna,
pebpo, cmenensb epuiUHbI,
nymo 6 2paghe) u ymems
NPUMEHAMb UX NpU
peweHuu 3a0ay;

umMemv npedcmasieHue o
oepesbsix u ymems
NPUMEHSIMb NPU PEUeHUU
3a0ay,

61a0emov NOHAMuUEM
CBA3HOCMb U YMemb
npUMeHSIMb
KOMNOHEHMbl
C8A3HOCU NPU
pewteHuu 3a0ay;

yMemb 0Cywecmsisims
nymu no peopam,




npuMenenuUe 3aKoHa DOIbUUX
yucen 6 CoyuoIo2ulL,
CMpaxo8anuu,
30pasooxpaneHuu,
obecneyenuu 6e30nacHocmu
HaceNeHusl 8 Ype3sblUaliHblX
CUMyayusix

0 HOpMaJIbHOM
pacnpeziesieHuu U
npuMepax HOpMaJIbHO
pacnpeeieHHbIX
CIIyYalHBIX BEJIUYMH;

— HMETb NPEACTaBICHUE O
KOPPEISALHH CITyYalHbIX
BEJIMYMH.

B nosceounesnoii srcusnu u npu
uzyueHuu opyaux
npeomemos:

— BBIYHCIATH WIN
OLIEHUBATh BEPOATHOCTHU
cOOBITHI B peasibHOI
JKU3HU;

— BBIOMpATh METOJbI
IO IXOJISTIIETO
MPE/ICTaBICHUS U
00pabOTKM TaHHBIX

00x00bl pebep u

eepuiun epagha;

umems npedcmasienue 0o
2UNEPOBOM U
2aMUILIMOHOBOM NYMU,
umems npedcmasiienue o
mpyoHocmu 3a0a4u
HAXO0HCOEHUS.
2aMUILMOHOBA NYMU;
611a0emsv NOHAMUAMU
KOHeUHble U cuemmuble
MHOJICECBA U YMEMb UX
NPUMEHAMb Npu
peweHuu 3a0ay;

yMemb npuMeHsamy
Memoo
Mamemamuyeckotl
UHOYKYUU,

yMemv npUMeHsImb
npunyun J{upuxie npu
peuteHuu 3a0a4

Texcmoevie
3a0auu

PermaTte HecI0XKHBIE
TEKCTOBBIE 3aa4H
paSHBIX THIIOB,
aHAJTU3UPOBATh YCIOBHE
3a71a4uu, TPU
HEOOXOIMMOCTH
CTPOHMTB IS €€

—  Pewamb 3a0ayu pazuvix

Munoe, 8 Mom 4ucie 3a0ayu
NOBbIUEHHOU MPYOHOCMU

8bLOUPAMb ONMUMATBHBLIL
Memo0 peuteHus: 3a0ayu,
paccmampueas pasiuyHble

— Pemmats pa3Hble 3a1a4n
MTOBBIIIEHHOW TPYTHOCTH;

— aHaATU3HPOBATH
YCJIOBHE 3aJ1a4H,
BBIOMPATh
ONTHMANbHBIA METO

Jlocmuoicenue
pe3yrbmamos pazoena Il




perieHus
MaTeMaTUYECKYIO
MO/ICIIb;

IIOHUMATh U
HCIIOIL30BaTh IS
pElICHUS 3a/1a4u
UH(OPMALIHUIO,
MPEJICTABICHHYIO B BUJIE
TEKCTOBOH U
CHMBOJILHOM 3aIIHCH,
CcXeM, Ta0JIulI,
JIarpamm, rpadukos,
PHUCYHKOB;

JIEUCTBOBATH 110
AITOPUTMY,
coziepxaliemMycs B
YCJIOBHH 33]1a4H;
HCIIOJIb30BaTh
JIOTUYECKHE
paccyXJIeHus pu
pelleHnH 3a7a4u;
paboratb ¢
U30BITOYHBIMHA
YCIIOBUSMU, BBIOUPAsT U3
Bceil nHpopmanuy,
JIaHHEIE, HE00XOTMMEIE
JUTSL pEIICHUS 3a/1a4H;

Memoobl;

cmpoums MoOeb peuleHus.
3a0a4u, RPOBOOUMb
OdokazamenbHbie
paccyxcoeHus,

peuwams 3a0ayu, mpeoyrouue
nepebopa apuanmos, npogepKu
yeaosuil, gbloopa
ONMUMATILHO20 Pe3VIbMama,
aunanuzuposams u
UHmMepnpemuposamy
pe3yibmamul 6 KOHmMeKcme
YCao08us 3a0adu, bloupams
peulenus, He npomugopeyauyue
KOHmMeKCmy,

nepegooums npu peueHuu
3a0a4u uHgpopmayuro u3
00HOIL hopmbl 6 Opyeyio,
UCNONL3YS NPU
HeoOX00UMOCImU cxembl,
mabauysl, epaghuxu,
ouazpammol;

B nosceonesnoti srcuznu u npu

usyuenuu Opyeux npeomemoas:
pewams npaxmuyeckue
3a0ayu u 3a0a4u U3 Opyeux
npeomemos

peleHus 3a1auu,
paccMmarpuBas

pa3IMyYHbIE METO/IBI;
CTPOHTH MOJICITb PEIICHHS
3a/1a4, IPOBOIUTD
JIOKa3aTeNbHBIC
PacCyKICHUSI TIPH PEIICHUN
3a/1a4u;

pemaTs 3a1a49u, TpeOyromme
nepedopa BapuaHTOB,
MPOBEPKH YCIIOBHH, BEIOOpa
ONTHMAJIBHOTO Pe3yJIbTaTa;
AHAM3UPOBATD U
HMHTEPIPETUPOBATh
TOJTyYCHHBIC PEIICHHS B
KOHTEKCTE YCIIOBHSI 33/1a4H,
BBIOUpATH pEIICHHUs, HE
POTHBOPEYAIIHE KOHTEKCTY;
MIEPEBOANTH MPU PEIICHUHN
3aauu uHpOpMaIuio u3
OJIHOM (hOpMBI 3aITUCH B
JIPYTYI0, UCTIOJIB3YS PU
HEOOXOJIMMOCTH CXEMEI,
TabyuLbl, rpadukwy,
JUarpaMMBbl.

B nosceonesnoii scusnu u npu

usyueHuu opyaux




OCYILIECTBIISITh
HECJIOXKHBIN TIepedop
BO3MOJKHBIX PELICHUH,
BbIOMpas U3 HUX
ONITUMAJIBHOE TI0
KPUTEPHSIM,
c(OpMyITHPOBAHHBIM B
YCIIOBHU;
aHAJIM3UPOBATH U
UHTEPIIPETHPOBATH
MOJIy4YCHHBIC PELICHHS B
KOHTEKCTE yCIIOBHS
3aJ1a4u, BHIOMPATh
peuieHus, He
POTHBOpEYAIIIE
KOHTEKCTY;

pemaTh 3a/1a4M Ha
pacyeT CTOMMOCTH
HOKYIOK, yCIyT,
MOE3/IOK H T.IL.;
pelaTh HeCJI0KHbIE
3aJauu, CBSA3aHHbIE C
JIOJIEBBIM Y4aCTHEM BO
BJIaJIeHUH (hUpMOii,
TpEINPUITHEM,
HEJIBUKUMOCTBIO;
pemaTh 3a1a4n Ha
HPOCTBIE POLIEHTHI

npeomemos.

peuIaTh MPaKTHYECKUE
3aJa4U U 3314494 U3
JIPYTUX TIPEIMETOB




(cucTeMbl CKUIOK,
KOMHCCHH) U Ha
BBIUMCIICHHUE CIIOXKHBIX
MPOIICHTOB B Pa3JIMYHBIX
CXeMax BKJIAJIOB,
KPEIUTOB U MITOTEK;

pelarh NpaKTH4YeCKHe
3a7iauu, TpeOyrolue
UCIIOJIb30BaHUs
OTPHLIATENIbHBIX YUCEI:
Ha OIpe/eICHHE
TeMIIepaTyphbl, Ha
olpeieNeHue
HOJIOKEHHUS Ha
BpEMEHHOH ocH (10
HaIlel bl U 110CIIE), Ha
JBUKEHHE TEHEKHBIX
CpezAcTB
(mpuxop/pacxon), Ha
OlpeieNIeHue
[JTyOUHBI/BBICOTHI U T.I1.;

KCII0JIb30BAaTh
OHATHE MacIITada
I HAXOXKIACHUA




pPacCTOSHUM U JJIMH Ha
KapTax, IUIaHax
MECTHOCTH, IUIaHAX
IMOMEIICHHH,
BBIKPOMKAX, IIPH
pabote Ha
KOMIBIOTEPE U T.II.

B nosceonesnoii scuznu u
npu u3yueHuu Opyaux
npeomemos:

—  pelarh HeCIOKHBIC
NpaKTHYECKUE 33/1a4H,
BO3HHUKAIOIHE B CUTyallUAX
MOBCEIHEBHOMI
KU3ZHH

T'eomempusn

— OmnepupoBatb Ha
0a30BOM ypOBHE
HOHSTHSAMU: TOUKA,
npsiMasi, TNIOCKOCTh B
IPOCTPAHCTBE,
napauIeIbHOCTh U
HEePIEeHINKYISIPHOCTh
NPSMBIX U IIOCKOCTEH;

— pacnos3sHaBaTh
OCHOBHBIE BUIbI
MHOTOIPAHHUKOB
(mpu3Ma, mupamuia,
IIPSIMOYTOJIBHBIN

Onepuposamso
NOHAMUAMU: MOYKA,
npsamasl, RI0CKOCMb 6
npocmpancmee,
napanieibHoCmy u
NePNeHOUKYIAPHOCIb
NPAMBIX U NIOCKOCMeLlL,

npUMeHsAmb OJisl peuleHUsl
3a0ay ceomempuyecKue
gakmol, ecu ycious
npumMeHenus 3a0ambl 8 AGHOU

Gopme;

— peuiamsos 3a0a4u Ha

Haxoolcoenue

— DBumagers
r€OMETPUYECKUMU
MTOHATUSAMH NPU
peLICHUH 3a1a4 U
IIPOBEACHUHU
MaTeMaTUYeCKUX
pacCyJIeHNH;

— CaMOCTOSITEJIbHO
dbopmynupoBaTh
onpeeaeHus
reOMEeTPUUECKUX GUryp,
BBIJIBUTATh THUIOTE3BI O
HOBBIX CBOMCTBax u
MpU3HAKaX

—  Hmems npeocmasnenue 006
AKCUOMAMUYECKOM Memoode;

—  grademv NOHAMUEM
2eomempuuecKue Mecma
MoYex 8 NPOCMPAanHcmee u
yMemb NPUMEHIMb UX O
peuieHus 3a0au,

—  yMemv npumeHsms Ol
peuienus 3a0ay ceoticmaa
NJIOCKUX U O8Y2PAHHBIX Y208,
mpexepannHoeo yaud,
meopemvl KOCUHYCO8 U
CUHYCO8 OJ11 MPeXePaHHO20
yena;

—  gr1ademv NOHAMUEM
NEePREeHOUKYISPHOE CeUeHUe




napaJiesienumne],
Ky0);

n300paxarb U3ydaeMble
(GUTypBI OT PYKH U C
MMPUMCHCHUCM ITPOCTBIX
YEePTEKHBIX
UHCTPYMEHTOB;

Jenath (BBIHOCHBIC)
IUTOCKHE YEPTEIKHU U3
PHCYHKOB ITPOCTBIX
00BEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHH3Y;

U3BJICKATh
uHpopmaIuio o
POCTPAHCTBEHHBIX
reOMEeTPHUYECKUX
¢urypax,
NpeJICTaBICHHYIO Ha
YepTekax U PUCYHKAX;

NPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYUCIICHUH
3JIEMEHTOB
CTEPEOMETPHUYECKUX

Guryp;

ceomMemMpu4ecCKux 6ejlu4uH no
06]?6131461]1/! uiu ajieopummam,

denamb (8bIHOCHbLE) NIOCKUE
yepmesicu U3 PUCyHKo8
00veMHbIX ueyp, 6 mom
yucie pucosams 6uUd céepxy,
cOOKY, cmpoums ceuenust
MHO202PDAHHUKOB,

u3zeneKamo,
UHmMEPNPemuposams u
npeobpazoevleamy
unghopmayuro o
2eoMempuyecKux
Queypax,
npeocmagieHHyI0 Ha
uepmesicax;

NpUMeHSIMb 2eoMempuyecKue
Gaxmol 01 peuwtenus 3a0ad,
8 MoM Hucie
npeononazanuux HecKoJIbKo
Wazoe peuteHus;

onuceleanivb 63aumHoe

Ppacnonodcenue npsmMolx u
niockocmeli 6

reoMeTpHUecKuX Guryp u

00OCHOBBIBATh UJIN

OTpOBEpPraTh MX, 0000IIaTH

WJIM KOHKPETU3UPOBATh
pe3yJIbTaThl HA HOBBIX

KJ1accax (uryp, mpoBOJIUTh

B HCCJIOXKHBIX CJIydasax

KJaccudukanuio Guryp mno

pa3iInuHbIM OCHOBAHUAM,

HCCJIE0BATh YEPTEKH,
BKJIFOYass KOMOMHAIVYI
¢buryp, u3BIEKaTh,
WHTEPIPETHPOBATH U
npeoOpa3oBhIBATH
uH(popMaInIo,
MPEJICTABICHHYIO Ha
JepTeKax;

pemaTs 3aia4n
reoOMCTPHUICCKOIO
COJACpKaHuA, B TOM
YHuCJIC B CUTyalluAXx,
KOoTrJaa aJlrOpuTM
pemCHuA HE CIICAYET
SIBHO U3 YCJIOBU,
BBIINIOJIHATD

npU3MbL U yMems
NPUMEHAMb €20 NPU
peutenuu 3a0ay;

UMemb npeoCcmasieHue o
080UCMBEHHOCTIU
NPAGUTLHBIX
MHO202DAHHUKOB;

61a0emv NOHAMUAMU
yeHmpanvbHoe u
napainenvbHoe
nPOEKMUposanue u
NPUMEHSMb UX NPU
nOCMpOeHuU ceyenull
MHO202PAHHUKO8 MEMOOOM
npoexyuii;

uMemb nPe0CmaesieHue O
pazeepmie MHO20SPAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCU
MHO20SPAHHUKA,

uMemb nPedCmagieHue o
KOHUYECKUX CeYeHUsX,
umMems npedcmasieue o
Kacaowuxcs cgepax u
KOMOUHAYUU mei 6pAWeHUst U
yMemb NPUMEHSING UX NPU
peuieHuu 3a0ay;

NPUMEHSMb NPU PEUEeHUU
3a0ay popmyny paccmosHus
OMm MOYKU 00 NIOCKOCMU,
61a0emv pasHbiMu
cnocobamu 3a0anus




— HaxoJIUTh 00bEMBI U
oI
MMOBEPXHOCTEN
MPOCTEUIINX
MHOTOIPAHHUKOB C
pUMEeHEeHHEM (HOpMYIL;

— pacrno3HaBaTh
OCHOBHBIE BHJIbI TEJ
BpallieHus (KOHYC,
nuaImHAp, chepa u
map);

— HaxoAUThb 00BEMBI U
TJIOIIAN
MOBEPXHOCTEH
MPOCTEUIIINX
MHOTOTPAaHHHUKOB U TEJ
BpaIeHus ¢
npuMeHeHueM (Gpopmyi.

B noeceonesnoi scusnu u
npU uzyueHuu opyaux
npeomemos.

— COOTHOCUTb
abCcTpaKTHbIE
TeOMETPHUYECKUE
HOHATHUS U (DAKTHI C

npocmpancmee;
Gdopmynuposamo
CBOUCMBA U NPUSHAKU
pueyp;

00Ka3vieamsy
2eomempuieckue
VMBEPHCOEHUS,

671a0emv CIMAaHOAPMHOU
Kaaccugpuxayuei
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npusmol,
napanieienuneowl),

Haxooums 06vemul U
naowaou nosepxHocmeti
2eoMempudecKux mej ¢
npumeHenuem Qopmyi,;
BLIYUCTIAIMb PACCMOAHUSA U
Yyelnvl 8 NPOCMPAHCMEE.

B nosceonesnoii srcuznu u npu

uzyyenul Opyaux npeomemos:

UCNONb308aAMb CEOUCMEA
2eomempudecKux gueyp ons
peutenus 3a0ay
NpAKmMu4ecKo2o xapakmepa
u 3a0ay uz opyeux obnacmetl
SHaHUU

HEOO0XOAUMBIE IS
peLeHus 3a1a4n
JIOTIOJTHUTEIILHBIE
IIOCTPOCHMSI, UCCIIEI0BATh
BO3MOXHOCTb
IIPUMEHEHUS TEOPEM U
bopmy asis pereHus
3ajay;

yMeTb (POPMYIHPOBATh U
JIOKa3bIBaTh
reOMEeTPHYECKUE
YTBEPXKICHMUS;

BJIAJICTh MMOHATUAMHI
CTepEOMETpUH: NIpU3Ma,
napauiesienume],
nUpaMuia, TeTpasap;
UMETh NPEeJCTaBIEHUs 00
aKCHOMaX CTePEOMETPUH
U CIIE/ICTBUSIX U3 HUX U
YMETh IPUMEHSTH UX MIPH
peLIeHUH 3aj1ay;

YMEThb CTPOUTH CEUEHUS
MHOTOTPAaHHUKOB C
HCTIOJIb30BAHUEM
Pa3JIMYHBIX METOJIOB, B TOM
YHUCIie U METOJIa

NPAMOILL  YDAGHEHUAMU U
yMemb NpuMeHsmb npu
peutenuu 3a0ay;
NPUMEHAMb NPU
peueHuu 3a0a4 u
ookazamenbcmee
meopem 6eKMopHblll
Memoo u mMemoo
KOOpOuHam;

umems npeocmasietue 0o
axcuomax oovema,
npUMeHams hopmyivl
00beM08 NPAMOY20IbHOO
napanienenuneod, npu3mbl
U NUPAmMuosl, mempas’aopa
npu pewenuy 3a0ay;

npUMeHAmb meopemvl 00
omHoueHuax 06vemoe
npu peuieHuu 3a0a4;

npUMeHsAMb UHmMe2pan O
BbIUUCTIEHUSL 00bEMOB U
nosepxHocmetl mei
8paLyeHUsl, BLIYUCTEHUS
naowaou cghepuieckozo
nosca u




peabHBIMU
JKM3HEHHBIMU
00BEKTaMU U
CUTYaIUSIMU;
HCIOJIb30BATh
CBOMCTBaA
MPOCTPAHCTBEHHBIX
r€OMETPUYECKHUX
buryp 1uist perieHus
THUIIOBBIX 33734
MPaKTUYECKOTO
COJICpKaHUS;

COOTHOCHTS IUIOIIAAH
HOBEPXHOCTEH Te
OJINHAKOBOI (OpMBI
pa3IMYHOTO pa3Mepa;

COOTHOCUTH 0OBEMBI
COCY/IOB OJIMHAKOBOM
(bopMBI pazIMYHOTO
pa3mepa;

olLleHUBaTh (hopmy
IIPABUJILHOTO
MHOTOTpaHHMKA 110CIIe
CIIWJIOB, CPE30B U T.II.
(onpenensaTh KOJIMYECTBO
BEpILKH, pedep U rpaHeit
MOJIyYEHHBIX

CJIENIOB;

UMETh MPEJICTaBICHUE O
CKPELIUBAIOIINXCS
MPSIMBIX B IPOCTPAHCTBE
U YMETh HAXOJUTh yroJl U
paccTosiHuEe MEXy HUMU;

MIPUMEHSTH TEOPEMBI O
MapasieIbHOCTH MPSAMBIX
¥ TIOCKOCTEH B
MPOCTPAHCTBE MPHU
pELIEHNH 3a]1ay4;

YMETb IPUMEHATH
napauielIbHOe

NPOEKTUPOBAHUE IS
n3o0paxeHus Guryp;

YMETb IPUMEHSATH
MEPICHAUKYIAPHOCTH
MIPSIMOM M TUIOCKOCTH ITPU
pELICHUH 3a/ay4;

BJIa/IETh NOHITUSIMHU
OpPTOTrOHAJILHOE
IIPOEKTUPOBAHUE,
HAKJIOHHBIE U UX
MIPOEKINHU, YMETh
IIPUMEHATH TEOPEMY O TPEX
NEPIEHIUKYIIpax

00vemMa waposozo
cnosi;

umMemsv npedcmasieHue o
O0BUIICEHUAX 6
npocmpancmee:
napanieibHoM neperoce,
cummempuu
OMHOCUMENbHO
NJIOCKOCMU, YEeHMPAIbHOU
cummempuu, n0BOpome
OMHOCUMENbHO NPSIMOL,
BUHMOBOU CUMMEMPULL,
YyMemb NpUMEeHMb UX npu
peweHuu 3a0ay;

umMemv npedcmasieHue o
RIOWAOU OPMO2OHANLHOU
npoexkyuu;

umems npedcmasiienue o
MpexepaHHoM u
MHO202PAHHOM Yaie U
NPUMEHSIMb CEOUCMEA
NJIOCKUX V208
MHO202PAHHO20 Yela npu
peuwteHuu 3a0ay;

— umenib npedcmaeﬂeﬂuﬂ




MHOTOTPaHHHUKOB)

IIPU pELICHNH 33/1a4;

BJIAJICTh MMOHITUSIMU
paccTosTHUE MEKTY
¢durypamu B
MPOCTPAHCTBE, 00U
NEPIECHIUKYIISP TBYX
CKPEIIUBAIOIIAXCS
NPSIMBIX U YMETh
MPUMCHSITh UX TIPH
pCILICHUH 33]1a4;

BJIAJICTh TIOHSTHEM YTOJI
MEXIy NpsMOH U
MJIOCKOCTHIO U YMETh
MIPUMEHSTD €ro MPH
pelIeHUH 3a/1a4;

BIIAJICTh NIOHATUSAMHU
JIBYI'PaHHBIN yTOJI, yroJl
MEXY IJIOCKOCTSIMHU,
NEePIEHIUKYIISIPHbBIE
IIJIOCKOCTH U YMETh
MIPUMEHATH UX IIPU
pelIeHny 3a/1a4;

BJIaACTh IIOHATUAMU
npusMa, nmapauiCICInIca
" NPpUMCHAITH CBOMCTBaA
napajjiccnmicaa nmpu
pCIICHUU 3a/1a4;

0 npeobpazoeanuu
nooodus, 2omomemuu u
YyMemyb NpUMeHImMb Ux npu
peutenuu 3a0ay;

yMemyb peuams 3a0ayu
HA NIOCKOCMU
Mmemooamu
cmepeomempuil;

yMemb npUMeHaAmb
dopmynel 00vemos npu
peuteHuu 3a0ay




BJIQJICTh TOHSITUEM
MPAMOYTOJIbHBII
napajuieJienunesa u
MPUMEHSTDH €ro IpU
pelIeHUH 3a/1a4;

BJIaJIETh [IOHATUAMU
NUpaMuaa, BUIbl TUPaAMU/I,
3JIEMEHTHI [IPABUIILHOM
MUPAMUIBI U YMETh
IIPUMEHSATH UX IIPU
pELIEHNH 3a]1ay4;

UMETh MPEJCTABICHHUE O
TeopeMme Dinepa,
NPaBUIIBHBIX
MHOTI'OrpaHHUKAXx;

BJIAJIETh MOHIATHEM
IUIOLIAIA TOBEPXHOCTEN
MHOTOTPaHHHUKOB U
YMETb IPUMEHSTH €TO
IIpU pelIeHUN 3ajay;

BJIaJICTh MOHATUSAMH TeJa
BparnieHus (IUIHHIP,
KOHYC, 1ap u cepa), ux
CCUCHHS U YMETh
NPUMEHSTH UX MPH
peIIeHUH 33/a4;

BJIaACTh NIOHATUAMU




KacaTeJIbHbIE IIPSIMBIC U
IIJIOCKOCTH U YMETh
IIPUMEHSATD U3 NIPU
peLIeCHUY 3a/1a4;

HUMETh MTPECTABICHHS O
BITCAHHBIX M OMHUCAHHBIX
cdepax u yMeTh
OPUMEHATH UX TIPU
pCIICHUH 33/1aY;

BJIAJIETh IOHATHUSIMU
00BbeM, 00BEMBI
MHOTOTPaHHUKOB, TEJI
BpameHm{ nu HpI/IMerlTI)
UX [PH PEIICHUH 33]1aY;

UMETh MPEJCTABIEHUE O
pa3BepTKE LMIMHAPA U
KOHYCa, IUIOIIAIH
MOBEPXHOCTHU IIWJIMHJpPA U
KOHYCa, YMETb IPUMEHSTh
UX MIPHU pELIeHUH 3a/]a4;

HMMETh MPEACTaBICHUE O
riomaau chepsl U yMETh
MPUMEHSTD €ro Mpu
peIIeHn  3a/1a4;

YMETh PelIaTh 3a7a4i Ha
KOMOMHAIINH




MHOTOTPaHHHUKOB H TEJ
BpalllCHUS;

UMETh TPEJICTABIICHUE O
110JI00MH B ITPOCTPAHCTBE
¥ yMETh pemaTh 3a7a9d Ha
OTHOIIIEHHE 00HEMOB H
IJIOIIAIeH TOBEPXHOCTEN
no00HbBIX uryp.

B nosceounesnoii srcusnu u npu

usyuenuu opyeux
npeomemos:

COCTABIIATS C
UCIOJIb30BAaHUEM CBOMCTB
reOMETPHUECKUX PUTYP
MaTeMaTHYECKUE MOJIEIH
JUTSL pEeUIeHUs 3a71a4
MPAaKTUYECKOT0 XapakTepa
¥ 33124 U3 CMEKHBIX
JUCLUIUIMH, UCCIIEJOBATh
MOJTy9YeHHBIE MOJIEITN
MHTEPIPETHPOBATH
pe3ynbTaT

Bexkmopwt u
Koopounam
vl 8

OnepupoBats Ha 6a30BOM
YPOBHE IIOHSITHEM
JIeKapTOBbI KOOPIUHATHI B

Onepuposams nousmusamu
0eKapmovl KOOPOUHAMbL 8
npocmpancmee, 6eKmop,

Bnanets noHsITHUAMU
BEKTOPBI U UX
KOOPJAWHATHI;

—  Hocmuowcenue
pe3ynremamos pazoena I1;




npocmpawnc IIPOCTPAHCTBE, MO()leb 6eKmopda, pa6eHcmeo — YMETb BBINOJIHATH —  Haxooums oovem
BEpIIMH Ky0a 1 8EKMOPA, Y201 MeAHCOY BEKTOPaMH; mempas’opa, 3a0aHHbLX
HPAMOYTOJIHOT'O 6eKMoOpamu, CKAuApHoe
ADATNeICIHIC A pam, P — HCIOJIb30BaTh CKAISIPHOE KOOPOUHAMAMU CEOUX
p A npoussedenue 6eKmopos, GeDUILH:
[IPOU3BEECHUE BEKTOPOB P )
KOJLIUHEeapHble 86eKMopbl, i
IIPU PELICHUH 33/1a4; — 3a0asambv NPAMYIO 8
HAxXoo0ums paccmosnue .
p — IPUMEHATH YPAaBHEHUE hpocmpancmee,
MedHcoy 08yMs MOUKAMU,
IJIOCKOCTH, (opmyity —  HAX00umuv paccmosiHue om
CYMMY 6EKmMOpPO8 U
PACCTOSIHUS MEXKIY MOYKU 00 NIOCKOCMU 8
npousgedeHue eKmopa Ha )
TOYKaMH, YpaBHEHUE cucmeme KOOpouHam,
YuUC0, Y201 MeNcoy A — 5
geKMOpaMY, CKAIAPHOE : HAXo0ums paccmosnue
3a1au 0
; medHcoy
npouseedeHue, packiaoviéams
sexmop no deym MIPUMEHSTH BEKTOPHI U cxpewuearom(;muc;z
METOJT K WHAT B
HEKOILTUHEADHBIM BEKMOPAM; €TOJ] KOOp/AUHA NPAMbIMU, 3A0AHHBIMU 8
MIPOCTPAHCTBE MPHU cucmeme KOOpOUHam
3a0a8ams NIOCKOCMb
pelieHuu 3a1a4
ypasHenuem 8
oexapmosoul cucmeme
KOOpOuHam;
peutams npocmetiviue
3a0a4u 66edeHuem
8eKmMopHO20 bazuca
Hcmopusn OnucsIBaTh OTAENBHBIC Ilpeocmasnamo 6xnao — MHwmets npeacrasienue o Hocmuoicenue pesynomamos
mamemamux BBLJAIOIIUECS PE3YIbTATEL, BbLOAIOUUXCS MAMEMATNUKOS 8 BKJIaJI€ BBIAAIOIINXCSA paszoena 11
u

HOJy4€HHbIE B XOI€
pa3sBUTHS MaTEMAaTUKU KaK
HaYKU;

paszsumiie Mamemamuxy U UHbIX
Hayunvlx obnacmel;

nOHUMAanNnto pojib Mamemamuxku

MaTEMaTHKOB B Pa3BUTHE
HayKH;
— TIOHMMAaTh POJb




3HATh NPUMEPHI
MaTeMaTUYeCKUX OTKPBITUN
Y UX aBTOPOB B CBSI3H C
OTEUECTBCHHOMN U
BCEMHUPHOMN UCTOPUEH;
MMOHUMATh POJIb
MaTE€MaTUKU B Pa3BUTUU
Poccun

6 pazeumuu Poccuu

MaTEeMAaTHKH B Pa3BUTHH
Poccun

Memoowt
mamemamux
u

IIpumeHsTh U3BECTHBIE
METOJBI IIPH PELICHUH
CTaHIapTHBIX
MaTeMaTUYECKUX 3a/1a4;

3aMeyarb U
XapaKTepU30BaTh
MaTeMaTHYeCKHUE
3aKOHOMEPHOCTH B
OKpYy>Karoleu
JIECTBUTENBHOCTH;
MIPUBOJUTH NTPUMEPHI
MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B
IIPUPOJIE, B TOM YHCIIE
XapaKTEepU3YIOIUX KpacoTy
U COBEPILIECHCTBO
OKPY’KaroIlero Mupa u
IIPOU3BEIAECHUI UCKYCCTBA

Hcnonvzoeams ocroeHble
MemooObl 00KA3amenbCcmaa,
npo8ooUms O0KA3AMeNbCME0 U
BbINOJHSAMb ONPOBEPICECHUE,
NPUMEHANb OCHOBHbBLE
MemoOobl petueHust
Mamemamuyeckux 3a0ay,

HA OCHOBE MAMEMAMUYECKUX
3AKOHOMEPHOCMEl 8 nPpUpooe
Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCTNBO OKPYIHCATOUE20
MUpa u npoussedenull
ucKkyccmea,

npuMeHsims npocmetiuiue
npoSPaMMHbLe CPEOCmEd U
INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTIEMbL
npu peulenuy MamemMamuiecKux
3a0ay

Hcnonns30BaTh OCHOBHBIE METOIBI
JIOKa3aTeIbCTBA, IPOBOAUTH
JIOKa3aTeIHCTBO M BBITIOJIHATE
OTIPOBEPIKCHHUE;

MIPUMEHSTH OCHOBHBIE METOIBI
PEIICHUS] MaTeMaTUIECKIX
3a71a4;

Ha OCHOBE MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOLE
XapaKkTepru30BaTh KPacoTy U
COBEPIIICHCTBO OKPYKAIOIIETO
MUpa U IPOU3BEICHUI UCKYCCTBA;
IIPUMEHSATH POCTEMIINE
MIPOrpaMMHBIE CPENICTBA U
AJIEKTPOHHO-
KOMMYHHUKAIIMOHHEIE CUCTEMBI
MIPU PEIICHUN MATEMATHYECKUX
3a7ad4;

TMOJIb30BAThCS MPUKIIATHBIMU
IIporpaMMaMH U TIpOTpaMMaMHu
CHMBOJIbHBIX BBIYMCIICHUHN JIJ1s1
HCCJICIOBAaHUS MaTeMaTHICCKUX
00BEKTOB

—  Hocmuorcenue
pe3ynemamos pasoena I1;

—  npuMeHams
MamemamuyecKue 3HAHUsL
K UCCIe008AHUIO
OKpYJHcaouje2o mupa
(moOdenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




Conep:xanue y4eOHOro nmpeaMera.

ba3oBblii ypoBeHb

Anredpa u HaYaJIa aHAJIU3A

[ToBTOopenue. Pemienue 3a1au ¢ UCHOIb30BAaHUEM CBOMCTB YHCEN U CUCTEM CUHCIICHHUS, ICIUMOCTH,
JI0JIE U 4YacTel, MPOUEHTOB, MOAyJeld uucen. PelieHue 3agady ¢ HUCMHOJB30BAHUEM CBOMCTB CTEIEHEH U
KOPHE, MHOTOYJICHOB, ITPE0Opa30BaHNii MHOTOUICHOB U IPOOHO-PAIIMOHATILHBIX BRIPAKCHU.
Pemenue 3amay ¢ uCnosib30BaHUEM T'PalyCHOM MephI yrita. MoaysIb YKClia U €ro CBOMCTRBA.

Pemrenne 3amad Ha ABMOKCHHE M COBMECTHYIO pabOTy C IOMOINBIO JIMHEHHBIX M KBaIpaTHBIX
yYpaBHEHHI U UX CUCTEM. PelieHue 3a1au ¢ OMOIIBIO YHCIIOBBIX HEPABCHCTB U CHCTEM HEPABCHCTB C OJIHOM
[EPEMEHHOM, ¢ IPUMEHEHUEM M300paKEHUS YUCIIOBBIX IIPOMEXKYTKOB.

Pemenre 3agad ¢ HMCHOJB30BAaHMEM YHCIIOBBIX (QYHKIMH M HUX rpadukoB. McCrmoab30BaHHE CBOWCTB H
rpadUKOB JIMHCHHBIX M KBaAPATHYHBIX (YHKIIUH, OOpPAaTHON MPOMOPHUOHAILHOCTH W (QYyHKIUH Y = .
I'paduyeckoe perieHne ypaBHEHHH W HEpPaBEHCTB. TpPUTOHOMETpUYECKas OKPY)KHOCThb, paJdaHHas Mepa
yrina. CHHYC, KOCHHYC, TaHICHC, KOTaHrejc Mpou3BOJILHOTO yriia. OCHOBHOE TPHUTOHOMETPHUYECKOE
TOXIECTBO U CIIEICTBUS X

13 Hero. 3Ha4yeHHs TpUroHoMerpuueckux Qpynkmmii st yraos 0°, 30°, 45°, 60°, 90°, 180°,

MTTMTTT
270°. (0, —, —,—, — pam). POPMYIIBI CIOKEHHS TPUTOHOMETPUIECKUX (DYHKIIUH, (HOPMYITBI
6 43 2

IpUBEAEHUA, (POPMYJIbI IBOMHOTO apryMEHTA.

Hynu ¢gyHkuuu, npoMeXKyTKu 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hambosnblllee 1 HauMeHblee 3HaYCHHEe
¢ynkuuu. [Tepuoanueckue GpyHkuuu. YeTHOCTh U HeUeTHOCTh QyHKUMN. ClloKHBIE QYHKINU.
Tpuronomerpuueckue GyHKIUH y =CO0SX, Yy =sinX,y =tgx. @yHKnus y = ctgx . CBoiicTBa

U rpadUKu TPUTOHOMETPUYECKUX (QYHKIIUH.

ApPKKOCHHYC, apKCUHYC, apKTaHTE€HC yucia.  ApKKOTaHI€HC gucna.  IIpocreiimme
TPUTOHOMETPUYECKHE YPABHEHUS. PellleHne TPUrOHOMETPUYECKUX YPAaBHEHUH.



OOparHble TpUrOHOMETpHYECKHE QYHKITUU, UX CBOMCTBA U Tpaduku. Pemenue nmpocredmmx
TPUTOHOMETPUYECKHIX HEPABEHCTB.

Crenenb ¢ [EWCTBUTENBHBIM IOKa3aTejaeM, CBOWCTBa crTeneHW. [IpocTeimme mokas3aTelbHbIE
ypaBHEHHUS U HepaBeHCTBA. [loka3zaTenpHast pyHKIUS U €€ CBOKCTBA U TpaduK.

Jlorapudm uucna, cBoiictBa sorapudma. Jlecatuunwnii jorapudm. Ywcio e. HartypaabHbrit
norapudm. IIpeoOpazoBanue sorapupMuyeckux BoIpakeHud. Jlorapudmudeckue ypaBHEHUS U
HepaBeHcTBa. JlorapudmMuueckas GyHKIUS U €€ CBOMCTBA U rpaduK.

Crenennas ¢GyHKIMS U ee CBoMcTBa U rpaduk. ppanroHalibHble ypaBHEHHUS.

MCTO,Z[ HWHTEPBAJIOB JJIsA pCHICHUSA HCPABCHCTB.

IIpeoOpa3oBanust rpadukoB (GYHKUMNA: CIABUT BJOJb KOOPAMHATHBIX OCEH, pPACTSHKEHHE U CXKaTue,
OTpa)KEHHE OTHOCHTEIBHO KOOPIMHATHBIX oceil. [ padnueckre MeTo bl pelieHns ypaBHEHHA U HEPAaBEHCTB.
Pemenne ypaBHeHNI 1 HEPABEHCTB, COAEPIKAIINX IIEPEMEHHYIO 110]] 3HAKOM MOZYJIS.

CucTeMsbl MOKa3aTeNbHBIX, JOrapUPMUUECKIX U UPPAIMOHAIBHBIX YpaBHEHUH. CHCTEMBI OKA3aTENbHBIX,
Jorapu(pMUUECKUX HEPABEHCTB.

B3anmuo obparubie pyHkmmu. ['paduku B3auMHO 00paTHBIX (QYHKITHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

[TIpomsBonnas ¢ynkuum B TOouke. KacarempHas k rpaduky QyHkuuu. [eomerpuueckuii u
¢usnyeckuif  CMBICA  IPOM3BOJHOM. [Ipou3BonHble  3neMmeHTapHbIX  (yHkumid.  [IpaBuna
Qg QepeHITpOBaHUSI.

Bropas npousBojHasi, ee reoMeTpuuecKuil U pu3nyecKuil cMpIci.

[TonsiTue o HempepbIBHBIX (GyHKIUAX. Touku »sKcTpemyma (MakcUMymMa HW  MUHHUMYMa).
HccnenoBanme sneMeHTapHbIX (PYHKIMNA HA TOYKU SKCTpEMyMa, HauOoblllee W HaUMEHbIlee 3HAYCHHUE C
MOMOIIBI0 TTpou3BoaHON. [locTpoeHne rpadukoB (QYHKIUI C MOMOIIBIO MPOW3BOAHBIX. [IpuMeHeHwne
MPOU3BOIHOMN MIPH PEIICHUH 3a]1a4.

[TepBooOpaznas. IlepBooOpa3ubie sneMeHTapHbIX (GyHKIMM. [lnomans KpUBOJIWHEWMHON Tpameruu.
®opmyna Herorona-Jleitouuma. OmnpeneneHHblid HHTErpai. BreruuciaeHue Iomaned Mmiockux Quryp u
00BEMOB TeJ BpAIllEeHUsI C IIOMOIIIBIO HHTErpaa.



I'eomerpus.

[ToBropenne. PemieHne 3amady ¢ NPUMEHEHHEM CBOWCTB (UTYp Ha IUIOCKOCTH. 3aJadyd Ha
JI0Ka3aTeIbCTBO M IIOCTPOEHUE KOHTpHpHMepoB. lcrmonbp3oBaHue B 3aJadyax MPOCTEHUIINX JIOTMUECKUX
npaBwiI. PerieHue 3afayd ¢ KUCIOJIb30BAHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIECHUHN B MPSMOYTOJIbHBIX
TPEyroJibHUKaX, ()aKTOB, CBI3aHHBIX C YETHIPEXYroJbHUKaMH. Perienne 3aqad ¢ UCHOIb30BaHUEM (aKTOB,
CBSI3aHHBIX C OKpPYXKHOCTAMH. PerieHue 3agady Ha H3MEpEHUS HA IUIOCKOCTH, BBIUYMCICHHE MJIUH H
momaae. Pemenue 3a1a4 ¢ NoMoIbl0 BEKTOPOB U KOOPIUHAT.

Harnsguas crepeomerpusi. @urypsl U ux wm3o0OpakeHus (KyO, mupamuia, Mpu3Ma).

OcHoOBHbIE MIOHATHUS CTEPEOMETPUU U UX cBoMcTBa. CeueHus Kyda U TeTpadipa.

Touka, npsiMast U INIOCKOCTb B IIPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
B3anMHOe pacnosioxkeHue MpsMBIX U IUIOCKOCTEH B ITPOCTpaHCTBE. [lapaienbHOCTh NIPAMBIX U IUIOCKOCTEN
B IIpocTpaHcTBe. M300paxkeHne npocTeiiux npocTpaHCTBEHHBIX (PUIYp Ha TIIOCKOCTH.

PaccrosHus Mexny purypamu B IpOCTPaHCTBE.

Vsl B IIPpOCTPAaHCTBC. HepHCHI[I/IKy.HHpHOCTB IpsAMBIX U MJIOCKOCTEH.

ITpoekius Gurypsl Ha IIOCKOCTh. [Ipu3HaKu neprneHuKyIIPHOCTH IPSMBIX U IUIOCKOCTEH B
IIpOCTpaHCTBE. Teopema 0 TpeX NEPHEHAUKYJIIIpax.

Mpmuororpanauku. Ilapamnenenunen. CpoiicTBa NpsIMOYTOJIBHOTO Mapajuenenunena. Teopema
[Mudaropa B npoctpanctse. Ilpusma u nupamuaa. [lpaBunbHas nupamuaa U npaBuibHas npusma. [psmas
NUpaMKia. JIEMEHTHI IPU3MbI U IHPaMUIbIL.

Tena BpameHus: IIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBAa TMPSMOTO KPYrOBOT'O
LWINHApPA, IPSIMOT0 KPyroBoro KoHyca. Mzo0pakeHue Tes BpaleHHs Ha MJI0CKOCTH.

IIpencraBnenue 00 yceueHHOM KOHYCE, CEUeHMsI KOHyca (IapajuleIbHOe OCHOBAHHUIO M IIPOXOJslIee Yepes
BEpIINHY), CEUYCHHS IWIMHApA (MapauieIbHO M TEPIEeHIUKYISIPHO OCH), cedYeHHus Imapa. PasBeprka
LWIMHpA U KOHYCA.

[Ipocreiimne KOMOMHAIIMY MHOTOIPAaHHUKOB M TE€J BpallleHUsI MeXAy co00il. Boruncienue 31eMeHToB
IIPOCTPAHCTBEHHBIX (puryp (pedpa, 1uaroHaau, yribl).

[Inomane MOBEpXHOCTH PaBUIIBHON MUPAMUIBI U IPSIMOM MpU3MBI. [0 TOBEPXHOCTH IPSIMOTO
KpyroBOro LIMJIMHAPA, IPSMOr0 KPYyroBOrO KOHyCa U Iapa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUJIBI U KOHYCA, TPU3MBI U InHApa. O0beM 1mapa.



ITonoGHbIe Tena B npocTpaHcTBe. COOTHOLIEHUS MEXTy TUIOINAAsIMUA TOBEPXHOCTEN M 00beMaMU OJO0OHBIX
Tell.

JIBM>KEHHS B IIPOCTPAHCTBE: MAapaJIJICIIBHBIN NIEPEHOC, IEHTPAIbHAS CHMMETPHS, CHMMETPUS OTHOCUTEIILHO
IJIOCKOCTH, TOBOPOT. CBolicTBa ABM>KEHUN. [[pruMeHeHne NBUKEHUH IpY PELIEHUH 3a1a4.

BekTopsl 1 KoOpaMHATHI B IpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKCHHME BEKTOpA HA 4MCIIO, YIOJ MEXIY
BekTopamu. KosmmHeapHble U KOMILIaHapHbIE BEKTOpbl. CKalsipHOE IPOM3BENEHUE BEKTOpPOB. Teopema o
pa3jIoKEHUU BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTopaMm. CKalsipHOE NPOU3BEICHHE BEKTOPOB B
KoopauHarax. [IppumeHeHrne BEKTOpOB IIpU PEIICHUH 3a]a4 Ha HaXO0XKICHUE PACCTOSHUM, [UIUH, IUIOIIANECH U
00BbEMOB.

VYpaBHEHHE IUIOCKOCTH B NPOCTPAaHCTBE. YpaBHEHUE chepbl B mpocTpaHcTBe. DopMyiia JUisl BEIYUCICHUS
pPacCTOSHUSA MEXYy TOUKaMU B IIPOCTPAHCTBE.

BepositHocTh M cTaTucTHKa. PadoTa ¢ JaHHBIMU

[ToBTOopenue. Pemenne 3amau Ha TabaudHoe W TpadUUecKoe TNPEICTABICHHUE JIAHHBIX.
Hcnonb30BaHre CBOWCTB M XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEIHUX, HAaMOOJBIIETO U HAUMEHBIIETO
3HAUEHUs, pa3Maxa, aucnepcuu. PemieHue 3amad Ha ONpEAeNieHHE YacTOThl M BEPOSTHOCTH COOBITHH.
Brluucienne BeposTHOCTEN B ONBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXO0AaMU. Pemenue 3agau ¢
MIPUMEHEHUEM KOMOWHATOpUKH. PerieHue 3amau Ha BBIUKCICHUE BEPOSTHOCTEH HE3aBUCUMBIX COOBITHH,
npuMeHeHne (HOpPMYIbI CIOXKEHHsS BeposSTHOCTeH. Pemienue 3amad ¢ mpuMeHEHHEM auarpamMm ODiinepa,
JiepeBa BepoATHOCTEH, (hopMyibl beprymu.

VYcenoBHas BeposaTHOCTS. [IpaBrito yMHOXkeHUs BeposiTHOCTEN. DOopMysia IOJIHON BEPOSTHOCTH.

JlMckpeTHble chydailHble BEIWYMHBI WM pacnpenesicHus. He3zaBucuMble ClydailHbIE BEJIMYHHBI.
Pacnipenenenue cyMMbl U POU3BEICHHS HE3aBUCUMBIX CIIyYalHbBIX BEJIUYUH.

MareMatnueckoe OXUIaHUE U JTUCIEPCUsl CIy4YalHOW BENIMYMHBI. MaTeMaThyeckoe OXHUAaHUE U
JIMCTIEPCHS] CYMMBI CIIy4aiiHBIX BEJIMYMH. ['eoMeTpruecKoe pacnpenesienrie. buHoMuanbHOe pacnpeaeieHue
U €TO CBOMCTBA.

HenpepeiBHbIe cityyalinbie BeIM4YrHBI. [[OHATHE O IIIOTHOCTH BEPOATHOCTH. PaBHOMEPHOE pacipe/iesiCeHHeE.

[loka3zaTenbHOE pacupeneseHue, ero napameTpsl.



[TonsiTue o HOpManbHOM pacnpeneseHnu. [lapameTpsl HOpMaIbHOTO pacnpenenenus. [IpuMepsl cydaiiHbIX
BEJIMYMH, IOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUH, POCT YETIOBEKA).

HepaBenctBo YeoObimeBa. Teopema beprymnu. 3akoH Oonpmmx uucen. BviOopounblii MeTon
u3MepeHus BeposiTHocTel. Poib 3akoHa OoNbIIUX YKCeN B HAayKe, IPUPO/IE U OOIIECTBE.
KoBapuamust nByx ciydailHpix BenuuuH. [loHatne o koaddummente xoppensuun. COBMECTHBIC
HaOII0/IeHUs ABYX CIy4alHBIX BEIMYUH. BRIOOpOUHBIH KO3 (PULIMEHT KOpPENALUU.

Yriay0JeHHblii YypOBEHb

Anredpa u HaYaJIa aHAJIU3A

[ToBTrOpenue. Pemenue 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YHMCENI U CUCTEM CUHMCIICHHUS, IEIMMOCTH, A0JEH U
yacTel, IMPOLIEHTOB, MOAYJIed yucesn. PemeHue 3amad ¢ MCHOJIB30BaHUEM CBOWMCTB CTEIEHENM M KOPHEW,
MHOTOYJICHOB, MpeoOpa3oBaHUil MHOTOYJICHOB U JPOOHO-pallMOHANBHBIX BbIpakeHW. Pemienue 3amay c
HCIIOJIb30BAHUEM T'PaJyCHOM Mephl yria. Moaylib 4ucia U €ro cBoicra. Pemienue 3a1a4y Ha IBUKEHUE U
COBMECTHYIO paboTy, CMECH U CIUIaBbl C MOMOIIBIO JIMHEWHBIX, KBAaJIPaTHBIX M APOOHO- pallMOHAIBHBIX
YpPaBHEHUI U UX CUCTEM. PemieHne 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OHOMN
MEPEMEHHOH, ¢ MPUMEHEHUEM U300paKeHHs YUCIOBBIX MPOMEXKYTKOB. Pelienre 3aad ¢ UCMOJIb30BaHUEM
YHUCIIOBBIX (YHKIMI W UX TpadukoB. Mcmonap3oBaHHEe CBOWCTB W TPaUKOB JTMHEHHBIX W KBAJIPATHUYHBIX
byHKIM, 00paTHOIM

MPOMOPLUUOHANIBHOCTH U (YHKIUU Y = . Fp&bnqecxoe pelIeHe ypaBHEHMM U HEPaBEHCTB.
Hcnons3oBanue onepanuii HaJl MHOKECTBAMU U BbICKa3bIBaHUSAMU. VICIIONIb30BaHNE HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHOW IMEPEMEHHOW, YHCIOBBIX IPOMEXKYTKOB, HX OOBEIUHEHUN U IepeceueHui.
[IpumeHeHne Tpu peHIeHUH 3a/ady CBOWCTB apU(PMETHUYECKOH U TeOMETPUYECKOW MpOrpeccuw,
CYMMHPOBaHHS OECKOHEUHON CXOAIIECHCS TE€OMETPUUECKON MPOTPECCHUU.

MHosxecTBa (YUCIOBBIE, TEOMETPUUECKUX (UTYp). XapaKTepUCTHUYECKOE CBOMCTBO, 3JIEMEHT MHOXECTBA,
MyCcTO€, KOHEUHOE, OecKkoHEeUHOe MHOXKecTBO. CriocoOsn! 3amanus MHOXeCTB [logmuoxecTBO. OTHOIICHUS
MIPUHAJUIC)KHOCTH, BKIIFOUEHHUSI, paBeHCTBa. Onepanuu Haj



MHOxecTBaMu. Kpyru Diinepa. Koneunbie 1 0eCKOHEUHBIE, CUETHBIE M HECUETHBIE MHOYKECTBA.

VicTuHHBIE W JIOKHBIC BBICKA3bIBAHMUS, ONEPAIlMM HAJ BbICKa3bIBaHUSAMH. AireOpa BhICKa3biBaHHH. CBS3b
BBICKa3bIBaHUI C MHOKeCTBaMU. KBaHTOPHI CYIIECTBOBAHUS U BCEOOITHOCTH.

3axoHbl JIOTUKH. OCHOBHBIE JIOTUUECKHE ITpaBWiia. PellleHne JIornyeckux 3a1ay ¢ UCI0JIb30BAHUEM KPYTroOB
Diiniepa, OCHOBHBIX JIOTUYECKHX MTPABUJL.

Ymozakmouenus. OOOCHOBaHUS M JOKAa3aTEIbCTBO B MareMaTuke. Teopembl. Buabl maremaTtuyeckux
yTBepKaeHH. Bumpl nokazaTenscTB. MaTemarndeckas HMHIYKLIUSA. YTBEpKICHHs: 0OpaTHOE IaHHOMY,
MIPOTUBOIMOJIOKHOE, 00paTHOE MPOTUBOMOJIOKHOMY AaHHOMY. [Ipu3Hak M CBOWCTBO, HEOOXOAWMMBIE H
JOCTaTOYHBIE YCIIOBUSI.

OcHoBHas Teopema apudmernku. OctaTtkum U cpaBHeHUs. AnroputMm EBknuma. Kuralickas teopema 00
ocraTkax. Manas teopema depma. q-UUHbIE CHCTEMbI cuucieHus. PyHKIMS Oiepa, YUCIO U CyMMa
JEJIUTEIIed HaTypaJIbHOTO YUCIIA.

Pagnannas mepa yria, TpUrOHOMETpHYECKasi OKPYKHOCTh. TpUroHomerpudeckue GyHKIIMHA YUCET U YTIIOB.
@®opMmysbl IPUBEICHUS, CIOKEHUS TPUTOHOMETpUYecKuX (DyHKIUN, GOpMysbl ABOWHOTO U MOJIOBUHHOTO
aprymenrta. [IpeoOpa3zoBaHue CyMMBbI, Pa3HOCTH B MPOU3BEACHHWE TPUTOHOMETPUUYECKUX (YHKUIUH, H
Hao000pOT.

Hynu ¢yHkunu, mpoMeXyTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hamboublliee 1 HauMeHbIlee 3HAUYCHUE
¢byukun. [lepuonnyeckne GyHKIMYA U HAUMEHBIINN TIEPUOI.

YerHbie 1 HeueTHBIC GyHKINU. DyHKINU «IpOoOHAs YaCTh YHCIIa» y:{x} U «11ei1as 4acThb

ancnay Yy =[x].

Tpuronomerpuieckre GyHKIIUN YUCIOBOTO apryMeHTa y=cosx, y=sinx, y=tgx, y=ctgx.
CBoiicTBa U rpad)Ku TPUTOHOMETPUUYECKUX (PYHKIIHUI.
OOpatHbie TpUroHOMeTprUYecKre (HYHKIINHU, X TIaBHbIC 3HAYCHUS, CBOMCTBA U TPaHKH.

Tpuronomerpuueckue ypaBHeHUs. OTHOPOAHBIE TPUTOHOMETPUYECKUE YpaBHEHUS. Pemienue npocreimmx
TPUTOHOMETPUYECKUX HEPABEHCTB. IIpocTelimue cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

CreneHb ¢ nelCTBUTENBHBIM IIOKA3aTelNeM, CBOICTBa creneHu. [IpocTeiine nokazarenbHble ypaBHEHUS U
HepaBeHcTBa. [TokazarenbHas QyHKIMS U ee cBoiicTBa U rpaduk. Yuciao € u



Oynkuua Y = e*.

Jlorapudm, cpoiictBa norapudma. Jlecarnunpli ¥ HarypalbHbIA Jorapudm. I[IpeobpazoBanue
norapuMHUUECKUX BbIpakeHHH. Jlorapupmuueckue ypaBHeHMs U HepaBeHcTBa. Jlorapudmmueckas
(GyHKIHS ¥ €€ CBOWMCTBA U rpad K.

CrenenHast GyHKIIUS U €€ CBOMCTBA U Tpaduk. MppanoHaibHbIe ypaBHCHHUS.

[lepBuuHbIe TPEICTABICHUS O MHOXECTBE KOMIUIEKCHBIX uMced. J[eWCTBUA € KOMIUIEKCHBIMHU
yucnamu. KomriekcHO compsbkeHHble unciaa. Moaynb M apryMeHT uucia. TpuroHoMmerpuueckas (opma
KOMIUIEKCHOTO yHciia. Perienne ypaBHEHUI B KOMIUIEKCHBIX YHCIIaX.

Meton uHTepBaJIOB [Uisl pelieHus HepaBeHCTB. IIpeoOpazoBanusi rpadukoB (QYyHKUMNA: CHBWT,
YMHO)XEHUE Ha YHCJIO0, OTPaKEHUE OTHOCHUTEIHLHO KOOPAMHATHBIX Ocei. ['paduueckue mMeTonbl penieHus
ypaBHEHUI M HepaBeHCTB. PelieHue ypaBHEHHII M HEPaBEHCTB, COAEPKAIIUX MEPEMEHHYIO O] 3HAKOM
MOJYJIS.

CucreMbl  1NOKa3aTeNbHbIX, JTOrapupMHUECKIX U HppaLMOHAIBHBIX yYpaBHEHUH.

CucTeMbl OKa3aTeNbHBIX, JOTApUPMHUUECKIX U UPPALMOHATBHBIX HEPABEHCTB.
Bsanmuo obparubie pyHkmn. ['paduku B3anMHO 00paTHBIX QYHKITHIA.
VYpaBHEHMUSI, CUCTEMBI YPABHEHUH C 1APaMETPOM.

®opmyna bunoma Hetotona. Penennie ypaBHEeHHI cTeneHH BbIlle 2 ClieNUalbHbIX BUAOB. Teopema Buera,
teopema besy. IlpuBogumble W HempuBoIuMble MHOrowieHsl. (OCHOBHas Teopema  anreopsl.
CumMmMeTrpHrueckue MHOTrouIeHb!. LlenounciaeHHble U 11e103HaYHbIE MHOTOWIEHBI.

JuodantoBsl ypaBHeHus. Llennbie apodu. Teopema depma 0 cymme KBapaToB.

CyMMBI U psiJibl, METOJIbl CYMMUPOBAHUS U IPU3HAKU CXOJAUMOCTH. TeopeMsl 0
NPUOIMKEHNH IEHCTBUTEIBHBIX YHCEN PAllMOHATBHBIMA. MHOKECTBa Ha
KOOPJAMHATHOM IIOCKOCTH.

Hepapenctso Komm—ByHsIKOBCKOT0, HepaBeHCTBO Vencena, HepaBeHCTBA O CPEHHUX.

[Tonstue npenena ¢yukuu B Touke. [loHsTHe mpenena GyHKIUM B OECKOHEYHOCTH. ACHMITOTHI
rpapuka QyHkiuu. CpaBHeHHE OECKOHEYHO MajbIX M OeckoHeYHO Ooibiux. HempepblBHOCTH (yHKIMH.
CsoiicTBa HenpepbIBHBIX (pyHKIUH. Teopema Beliepmrpacca.

Huddepenuupyemocts Qynkiuu. IlpousBonnas ¢yHkuuu B Touke. KacarenbHas k rpaduky
¢yakun. ['eomerpuueckuil U (U3NYECKUN CMBICH NMPou3BOAHON. [IpumMeHeHue npou3BoAHON B (U3HKE.
ITpouzBosHbIe aneMeHTapHbIX GyHKUMH. [IpaBuna nuddepeHupoBaHus.



Bropas nmpousBogHas, ee reoMeTpuuecKuil M U3MIECKUN CMBICIL.

Touku sKkcTpemyMa (MakcUMyMmMa W MUHUMYMa). VcciaenoBaHue 3J€MEHTapHBIX (YHKIHMA Ha TOYKH
SKCTpeMyMa, HauOoJbIllee W HaUMEHbIIee 3HAUYCHHE C MOMOLIbI0 mpou3BoaHOW. [TocTpoenue rpadukon
GyHKIUI ¢ TOMOIIbIO NMPOU3BOAHBIX. [IpuMeHeHHe MPOU3BOMHON MpH pelieHuu 3aaad. HaxoxxaeHue
HKCTPEMYMOB (PYHKITUI HECKOJIBKUX MTEPEMEHHBIX.

ITepBooOpasnas. Heonpenenennsiii naterpai. IleppooOpa3Hbie ameMeHTapHbIX GyHKIUN. [Tnomans
KpuBoJMHEWHOUW Ttpaneuuu. @Popmyna Herorona-JleliOnnna. OnpeneneHHbI WHTErpai. Beruucinenue
wiomaaed TiIockux Guryp U oOBEMOB TeJ BpallleHUus C MOMOLIbI0 HHTerpaiga. MeToasl peleHus
(YHKIMOHATILHBIX YPAaBHEHUN 1 HEPABEHCTB.

[IpakTHyeckas peaM3arys BOCIUTATSIIEHOTO MOTEHIMANIA YPOKa OMPEICIACTCS B paMKax MOy
«IxonpHBIH ypoky». PaboTa Ha ypokax opraHu30BaHa B COOTBETCTBHH C BUJAMH (ITPOOIIEMHO-TIEHHOCTHOE
oOIeHKe, TT03HABATENIbHAS, IIPOCKTHAA) U (DOPMaMHU JEATSIBHOCTH (JICKIIUH, MPAKTHISCKUE PAOOTHI,
Mpe3eHTAINH, Y4eOHbBIE TPOCKTHI, TECTHPOBAHKE, TOHATHIHBIC TUKTAHTHI, PEIICHUE TIO3HABATEIHHBIX 3a[aHHIA,
BBITIOJTHECHUE 3a/IaHNI Ha BBIABIICHUE XapPaKTEPHBIX MPU3HAKOB, HA MIOMCK CXOJCTBA U PA3JIMYus, Ha BEIOOD
KPUTEPUEB ISl CPABHEHUS, PEIICHUE TTPOOJIEMHBIX BOIIPOCOB, YCTHEIC BBICTYIICHUS HA YPOKAX, 110
JOMAIIHEMY 3aJ[aHUI0, C COOOIIEHHEM Ha 3aJIaHHYIO TEMY, IIPE3CHTAIUS Ha 3aJ]aHHYIO TEMY, BBIITOJHCHHE
MIPOEKTHOTO 3aJ[aHMsI, UCCIICIOBAHKE HA TIOITBEPIKICHUE HITH ONPOBEPKCHIE TUIIOTE3bI, COCTABIICHUE
o0o01aromiei TabIHIIbI, CXEMBbI, KJacTepa Ha 3aJJaHHYI0 TEMY, COCTABJIICHUE TIPOCTOTO, CII0KHOTO, TE3UCHOTO,
[UTATHOTO TIJIAHOB).

Peasiu3anms BOCHUTATEIHLHOI0 MOTEHIMAJIA YPOKA NpeANoJiaraer cjeayoiuiee:
o YCTaHOBJICHHE JIOBEPUTEIILHBIX OTHOIICHUH MEXKIY YYMTEIEM W €ro YYCHHKAMHU, CIIOCOOCTBYIOIIUX
HO3UTUBHOMY BOCHPHATHIO YYAIIUMHUCS TPeOOBaHMN W TPOCHO y4YHMTEssl, MPHUBJICYCHUIO WX BHUMAHHS K
O6CV)I([[3€MOI>'I Ha YPOKE I/IHd)ODMaIII/II/I AKTHUBU3AIIUU UX O3HaBaTEIbHOU JACATCIIBHOCTH,
. n00YXJICHUE IIIKOJIBHUKOB COOJIIOJIaTh HA YPOKE OONICIPUHATHIC HOPMbI TOBEJICHHSI, TIPABHJIA OOIICHUS
Co crapmuMy (YYUTEISIMH) M CBEPCTHUKAMU (IIKOJBLHUKAMU), TPHHIUOBL YYCOHON JIMCIUIUIUHBL U
caMOOpTaHU3aINH;
o [PUBJICYCHHEC BHUMAHMS IIKOJbHUKOB K IICHHOCTHOMY AacleKTy HW3YYaeMbIX Ha YpOKax SBICHHM
opraHuzaiys ux paboThl ¢ MOJyYaeMO Ha YPOKE COIMAIbHO 3HAaYMMOW WHGOpMalveld — WHUIIMUPOBAHUE €€
O6CV)KI[€HI/I$I, BBICKA3bIBAHHUS YHAIITMMHUCSI CBOCIO MHCHHS 110 €€ ITOBOAY, BBIDa6OTKI/I CBOEro K HeH OTHOIIICHMUS
o UCIOJIL30BaHUE  BOCIHUTATEIBHBIX  BO3MOXKHOCTEH  coiepxaHHs y4yeOHOro TmpeaMera  dYepes
JIEMOHCTPALIMIO JIETSM MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEICHHUS, TIPOSBICHHS YEIOBEKOIIOOHS U
T00pOCEPIEYHOCTH, Yepe3 MOA00p COOTBETCTBYIOMIMX TEKCTOB JUISl YTEHUS, 3a7a4 Ul pelIeHus, TPpOOIEeMHBIX
CUTYaIui a7si OOCY>KICHHS B KJ1acce;
o IOPUMCHCHHUEC HA VYVPOKEC HHTCPAKTUBHBIX d)ODM Da6OTI)I YHAIIIUXCA: HMHTCIJICKTYAJIBHBIX HUIP,
CTUMYJIHMPYIOIIMX MO3HABATEIbHYI0 MOTHBAIIMIO IIKOJBLHUKOB; TUAAKTHYECKOTO Tearpa, I/ie MOJyYeHHBbIe Ha
YPOKE 3HAHUIA 06BIFDI)IBaIOTC$[ B TCAaTpaJbHBIX IIOCTAHOBKAX; I[HCKVCCHﬁ, KOTOPBIC HAK0T VYYaIlIMMCA
BO3MOYXHOCTb IPUOOPECTH ONBIT BEJICHUS KOHCTPYKTUBHOTO JUANIOTA; TPYNNOBON PabOThI MM PabOThHI B Mapax,
KOTOPLIC y4UaT IIKOJIBHUKOB KOMaH)IHOﬁ pa60Te u BSaHMOHefICTBHIO C ApYIruMHU AC€TbMU;
o BKIIIOUEHHE B YPOK HUTPOBBIX MPOIENYpP, KOTOpPhIE MOMOTAIOT TOJJEpKaTh MOTHBAIMIO JETel K
MOJIYYEHUIO 3HAHWM, HANQXUBAHUIO TMMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHHA B KIacce, IOMOTAOT
YCTaHOBJICHUIO TOOpOKeIaTeIbHON aTMOC(EPHI BO BpeMs ypOKa;
J opranmzaiys medCcTBa MOTHBHPOBAHHBIX W JPYAUPOBAHHBIX YYalIUXCS HaJ WX HEYCHEBAIOUIUMHU
OJTHOKJIACCHUKAMM, JIAIONIEr0 IIKOJbHUKAM COLMATbHO 3HAYMMBIN OMBIT COTPYIHWUYECTBA M B3aMMHOU
IOMOIIH,
. MHUIIMUPOBAaHUE U TOJJICPKKA MCCIEI0BATEIbCKON JIeATeIbHOCTH IIKOIbHUKOB B PaMKaX peald3allud
UMW WHJIWBHUIYaJIbHBIX M TPYIIOBLIX HCCIEI0OBATEIBCKUX IMPOEKTOB, YTO JACT INKOJbHUKAM BO3MOXKHOCTb
HDI/IO6DeCTI/I HABBIK  CAMOCTOATCJIBHOTO PCUHICHUSA TeODeTquCKOﬁ HDO6H€MBI, HABBIK T'CHCPHUPOBAHUA U
odopmiieHHs COOCTBEHHBIX WJieH, HABBIK YBKHUTEIHHOTO OTHOIIEHUS K YYKUM HIesM, OQOpMIIGHHBIM B
Da6OTaX APYyrux I/ICCHe}IOBaTeHefI, HAaBBIK HV6J'II/I'-IH01"O BBICTVIIJICHUS IICPE aV}IHTODHeI)’I, APIr'YMCHTUPOBAHUSA U
OTCTaWBaHUA CBOEH TOYKU 3PCHUS.




TemaTuyeckoe MIIAHMPOBAHUE
no ajredpa M HaAYAJIa MATEMATHYECKOr0 AHAJIN3A

(10-11 kaaccwr)

No KonuyectBo yacoB KonuyecTBo yacoB
- Coaepxanne yueOHOr0 MaTepHuasa pabGoueii mporpaMmsl padoyeii mporpaMMsI
TeMBbI
(2 uaca 6 neoenio (4 uaca 6 neoenio)
10xnacc u 3uaca
11knacc)
10 xknace
1 [ToBTOpenue 3 3
2 JelicTBUTEIBHBIC YHCTA 12
3 UucioBbie GyHKIUH 3 9
4 Tpuronomerpuueckue HyHKIIUU 15 26
5 Tpuronomerpuueckre ypaBHeHHS 10 10
6 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX 8 21
BBIPAKCHUI
KoMmruiekcHbie yncia 9
7 [IpousBoaHas 20 28
KombOunaToprka 1 BEpOSTHOCTD 7
8 [ToBTOpEeHHE 9 11
Hroro 68 136
11 knacc
[ToBTOpeHme - 4
MHorouseHsl - 10
Crenenn u kopHH. CTENIEHHBIE 18 24
(GyHKIIH
4 [Toka3arenbHas u jorapumMudeckas 29 31
GbhyHKIIIH
[lepBooOpazHas 1 HHTETpa 8
6 ONEeMEHTBI TEOPUHN BEPOSITHOCTH U 15
MAaTE€MATHYECKON CTaTUCTUKU
7 VYpaBHEHHS U HEPABEHCTBA. 20 33
CucreMbl ypaBHEHHI U HEPABEHCTB
8 O6o01maroriee MOBTOPEHNE 12 16
Hroro 102 136




TemaTnueckoe miiannposanue no reomerpuu (10-11 kiaaccesl) (2 yaca B
Helea1, 68 4yacoB B roa)

KoanyecTBo 4acoB padoyeid mporpaMMbl

Ne
TeMbI Conep:xanue yueOHOro MaTepuaJia (2 uaca 6 neoenio)
10 knacc
1 Beenenue 3
2 [TapamreTsHOCTH MPSAMBIX U TUIOCKOCTEH 14
3 [lepneHAUKyIAPHOCTH MPAMBIX U IIOCKOCTEN 17
4 MHoOrorpaHHUKH 18
5 BekTopsl B IpOCTpaHCTBE 10
6 [ToBTOpenue 6
Hroro 68
11 kaace
1 Humuaap. Konyc. lap 20
2 O06BbeMbl 19
3 MeTto/ KOOpIMHAT B MIPOCTPAHCTBE 18
4 Ob6o01maroree MOBTOPEHNE 11
Hroro 68
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