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Pabouas nporpamma no mpeamery «MaremaTuka» (MOJIYJIH «Anrebpa W Hauana
MaTeMaTH4ecKoro aHaiamza» u «l'eomMeTpus») Ha ypOBHE CperHero o0Iiero oopa3oBaHus COCTaBICHA
c yuderoM TpeboBanuii DenepaabHOrO TOCYIapCTBEHHOTO 0O0pa30BaTEIbHOTO CTaHAApTa CPEIHETro
obmiero oOpazoBaHus (YTBEpXKICH NPHKa30M MHHHCTEPCTBAa oOpa3oBaHHS W Hayku Poccuiickoit
@eneparn Ne413 ot 17.05.2012 ¢ m3mMeHeHUsIME U fonOTHEHUSIME OT 29 nexabpst 2014 1., 31 nexabps
2015 r., 29 wurons 2017r.), B COOTBETCTBUU C OCHOBHOM 0Opa30BaTEIHLHOW MPOrPaMMOM CpPEeaHEro

obmrero oopazoBanusi [BOY COIL Ne22 r.0.YamaeBck, HA OCHOBE pabOYUX MPOTPAMM:

Kaacce IIpeamer, IIporpamma
MOIYJIb

10 MaremaTurka Maremaruka: anredpa U Hayajia MaTeMaTHIECKOTO
Mogynb: AnreOpa 1 Havasa aHanu3a, reoMeTpus. Anredpa U Havasa
MaTeMaTHYeCKOro anasm3a (0a3oBblit MaTemaTnyeckoro aHammsa. 10 kiacc. (6a30BbIi 1
YPOBEHB) yrIyOIEHHBIN YPOBHM): METOANYECKOE TOCOOUE s

yuurens. ABrop: M.W. 3ybapesa, A.I'. MopkoBuy,
M. Muemo3suHa, 2016

10 MaremaTurka Maremaruka: anredpa U Hayajia MaTeMaTHIECKOTO
Monyns: AnreOpa u Hadasa aHanm3a, reoMeTpus. Anredpa u Havdana
MaTeMaTHYECKOTr0 aHaIn3a MaTeMmaTndeckoro aHammza. 10 kmacc. (6a30BbIi 1
(yriryOJIeHHBIH ypOBEHB) yTITyONEHHBIN YPOBHHM ): METOINYIECKOE TTOCOOHE ISt

yuurens. Asrop: M.1. 3ybapesa, A.I'. MopikoBuy,
M. Muemo3suHa, 2016

10 Martematunka [Iporpamma o6meo0Opa3zoBaTeNbHBIX
Moayis: I'eomerpust (6a30BbIi yapexaennii «I'eomerpust 10-11 xmacce»,
YpOBEHB) Astop: JI.C. Aranacsn, B.®. byry3os, C.b.

Kanomues, M.: [IpocBemienue , 2016

11 MaremaTtrka IIporpamma «Anrebpa ¥ Havaja MAaTEMAaTHICCKOTO
Monynb: Anrebpa 1 Havdana anamm3a 10-11 kmaccer.

MaTeMaTH4ecKoro aHaam3a (06a30BbIi ba30BEIi ypOBEHBY.
YpOBEHB)

11 MaremaTtrka MartemaTtnka: anredpa 1 Hagaja MaTeMaTHICCKOT O
Monyns: Anrebpa u Hadaa AHATN3a, TeOMETpHUs. Airedpa U Hadaaa
MaTeMaTHIECKOTo aHaIn3a MaTeMaTHdeckoro anammsa. 10 kmace. (6a30BBIN U
(yrmyOneHHBII ypOBEHB) YTIyOJIEHHBIN YPOBHH): METOANYECKOE ITOCOOHE st

yautens. Astop: M.W. 3ybapesa, A.I'. MopakoBuy, M.
Mmuemo3suna, 2016

11 Marematunka MaTematnka: anredpa U Hadaia MaTeMaTHIeCKOTO
Momyns: I'eomerpust (6a30BbIit aHaM3a, TeoMeTpusi. Anredpa 1 Hadana
YPOBEHB) MaTeMaTH4deckoro aHanmmsa. 10 kmace. (6a30BBIH 1

YTIyOJIEHHBIN YPOBHH): METOANYECKOE TTOCOOHE st
yautens. Astop: M.U. 3ybapesa, A.I'. Mopakosuy, M.
MmuemozuHa, 2016

OOyueHnue BeaeTcs no ydeOHUKaM:

1. MopakoBuu A.I'., CemenoB IL.B. u np. Maremaruka: Anrebpa M Hayana MaTeMaTHYECKOTO
aHanmu3a, ['eomerpus. AnreOpa M Hayajla MaTeMaTH4YeCKOro aHaiau3a (06a30BBIA M yriIyOJEeHHBIH
ypoBHH) B 2-X yactax. 10 kmacc — M.: MHEMO3HWHA, 2019

2. Mopakosuu A.I'., CemenoB IL.B. u ap. Maremaruka: Anrebpa M Hadajga MaTeMaTHYECKOTrO
aHanmu3a, ['eomerpus. AnreOpa M Hayajla MaTeMaTU4YeCcKOro aHanu3a (06a30BbIA M yriIyOJEHHBIH
ypoBHHM) B 2-X yacTsx. 11 kmacc — M.: MHEMO3HMHA, 2019

3. Atanacsn JI.C , byryzoB B.®., Kagomues Cb. u np.Maremartuka: AnreGpa u
Hayaja MaTeMaTW4ecKoro aHanusa, reoMerpus. l'eomerpus (6a30BbIA U yriyOJeHHBIN
ypoBHH).10-11 kmacc— M.: IIpocsemienue, 2019

B yae6nOM mmane ['BOY COILL Ne22 r.o.YanaeBck Ha U3y4eHHE TTpeIMeTa



«MaremaTuka»: MOAylb «Anrebpa M Hayaja MaTeMaTH4ecKoro aHanmm3a» B 10-m Kimacce
OTBOJUTCS 4 yaca B HEACIIO, YTO cOCTaBisieT 136 yacoB B roj, Ha YriyOJIeHHOM YPOBHE.

Ha u3yuenue mpenmera «MaremaTtuka»: MOIydb «Anredpa ¥ Hayala MaTeMaTHYECKOTO
a”Hanm3a» B 11-m knacce:

- Ha yriyOJICHHOM YpOBHE OTBOAMTCS 4 Yaca B HEZEII0, YTO cocTaBiseT 136 yacoB B rof;

Ha uzyuenue npenmera «Matematukay»: Moaynb «l'eomerpus» B 10-Mm u 11-m kiaccax
OTBOJUTCS IO 2 Yaca B HEJENI0, YTO COCTaBisgeT 68 4acoB B ro/l.

Poar mnpeamMera MaTeMaTHKH B JOCTH:KEHHH IeJieid
cpeaHero oouero oopazoBaHus

B cootBerctBumM ¢ npunaroil KoHmenumen pa3BUTHS MaTeMaTH4ecKoro oOpa3oBaHUS B
Poccuiickoit ®enepanuy, MmareMaTHUeCKOoe OOpa30BaHHE pEIIAET, B YAaCTHOCTH, CIIEAYIOIIUE
KIIIOYEBBIE 3a/1a4H:

—  «IOPelOoCTaBIIATh KaXJAOMY OOy4JalmeMmycs BO3MOXKHOCTh JOCTHIXKEHHUS  YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HEOOXO0IMMOTO JUTsl TajbHEUIEeH YCIIeITHON KU3HHA B OOIIECTBEY;

— «obecrieynBaTh HEOOXOJMMOE CTpaHE UHMCJIO  BBIMYCKHUKOB, MaTeMaTH4ecKas
IMOATOTOBKA KOTOPBIX AOCTATOYHA IJIA IMPOAOJIKCHHUA O6pa3OBaHI/I$I B PA3JIMYHBIX HAITPABJICHHAX
n i HpaKTquCKOﬁ ACATCIIBHOCTH, BKIIIOYasA IMPECIOJaBaAHUE MATCMATHKH, MaTCMaTHYCCKHC
uccueaoBanus, padboTy B chepe nHPOPMAITMOHHBIX TEXHOJIOTHHA U AP.»;

— «B OCHOBHOM OOIIeM M cpeaHeM o0ImeM o0pa3oBaHUU HEOOXOAMMO MPEIyCMOTPETH
MOJTOTOBKY OOYYarOIIMXCS B COOTBETCTBHHM C WX 3allpocamMHd K YPOBHIO TOJTOTOBKH B cdepe
MaTeMaTH4EeCKOTO 00pa30BaHUs.

N3yuenune nmpeameTHoM obmactu «MaTemaTuka u HHGOPMATHKA» TOJDKHO 00ECTICUUTh:

e CchOPMHUPOBAHHOCTh TIPEACTABICHUI O COIUAIBHBIX, KYIBTYPHBIX W HCTOPHYECKUX
(hakTOpax CTAaHOBJICHHS MaTEMaTHKU U WH(POPMATHKH;

e CchOPMHUPOBAHHOCTh OCHOB JIOTHYECKOTO, alTOPUTMHUYECKOTO UM  MaTeMaTHYeCKOTO
MBIIUICHUS;

e CchOPMHUPOBAHHOCTh YMEHHUI NMPUMEHSTH TOJYYCHHBIC 3HAHUS TPU PEIICHUU Pa3IHYHBIX
3ajay;

e CchOPMHUPOBAHHOCTh TPEACTABICHUNA O MaTreMaTHKe KaK 4YacTh OOIIe4eIoBeYecKOn
KYJIBTYpbl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJIIONIEM OIHMCHIBATH M U3Yy4aTh PeabHBIC
MIPOIIECCHI U SIBJICHUSI.

IlnanupyemMble pe3yJibTaThl OCBOEHHS Y4eOHOI0 MpeAMeTa
[Iporpamma obecriednBaeT TOCTHKEHUE CIEAYIONINX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOMN
MIPOrPaMMBI CpeHEro 00IIero 00pa3oBaHus:

JIn4yHOCTHBIE Pe3yIbTAThl OCBOCHHS Y4eOHOI0 IpeaMeTa

- OpueHranus oOy4alOUUXCs Ha JOCTM)KEHHE JIMYHOTO CYacThsl, pPEalM3alldi0 TO3UTHUBHBIX
KU3HEHHBIX TEPCIEKTUB, HWHHUIMATUBHOCTb, KPEAaTUBHOCTh, T'OTOBHOCTb U CHOCOOHOCTh K
JMYHOCTHOMY CaMOONPEAETICHNIO, CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHbIE IJIaHBbI;

- TOTOBHOCTh M CIIOCOOHOCTHh OOy4aroIMXCs K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHMsI, TOTOBHOCTb M CIIOCOOHOCTb BBIPa0aThIBaTh COOCTBEHHYIO MO3HUIMIO IO OTHOILIEHHIO K
OOI1eCTBEHHO-TIOJIUTUYECKUM  COOBITHSM TPOLUIOT0 W HACTOSIIET0O Ha OCHOBE OCO3HAHUA M
OCMBICIICHUS UCTOPUH, TyXOBHBIX LICHHOCTEHW U JOCTUKECHUM HAILIEH CTPaHbl,

- TOTOBHOCTh M CIIOCOOHOCTh OOy4aroImuxcs K CaMOpPa3BUTHIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C
00111e4eIOBeYECKMMH IEHHOCTSIMH M HJleallaMH TPaskKJaHCKOTO O0IIeCTBa, MOTPEOHOCTh B (PU3NUECKOM
CaMOCOBEPILIECHCTBOBAHUY;

- MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M OOIIECTBEHHOMN
MIPAKTUKHA, OCHOBAHHOE HA JMAIOTe KyJIbTYp, a TaKkKe Pa3sNUYHbIX (opM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOEr0 MECTa B MOJIMKYJIBTYPHOM MUPE;

- IPUHATHE LEHHOCTEW NIEMOKpAaTUM M COLUAIbHOM COJUIAPHOCTH, T'OTOBHOCTH K JOTOBOPHOMY
pPEeryaupoBaHUIO OTHOLIEHUN B IPYIIIE WU COLMAIBHON OpraHu3alyiy;



- TOTOBHOCTH 00OYUarOImUXCs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHH PELICHUH,
3aTparMBalOMX WX IpaBa W HMHTEPECHl, B TOM 4YHCJIE B pa3IMYHbIX (opMax oOOIIECTBEHHOM
CaMOOpraHU3aIluK, CAMOYIPABICHHS, OOIIECTBEHHO 3HAYUMOMN JeATEIbHOCTH;
- MPUBEP)KEHHOCTh HJCSIM HHTEPHALMOHAIM3MA, JAPYKOBI, PaBEHCTBA; BOCIUTAHHE YBAKUTEIBHOTO
OTHOIICHUA K HAIUOHAJIBHOMY JJOCTOUHCTBY HIOI[GI;’I " UX 9yBCTBaAM;
- IPUHATHE 00IEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH M CIOCOOHOCTH BECTH JUAJIOT C
APYTrUMH JIIOJAbMHA, JOCTHUIaThb B HEM B3aUMOIIOHMMAHUWA, HAXOAWUTH O6HII/IG e U COTpyAHUYATh JJIA
UX JOCTUKCHUA,
- TPUHATHE TYMAHHUCTHYECKUX LEHHOCTEH, OCO3HAHHOE, YBAKHUTENBHOE U J00poKeIaTeIbHOe
OTHOIIIEHHE K APYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;
- ¢GopMHpOBaHHWE HPABCTBEHHOH MO3WIUHM, B TOM YHCIIE CHOCOOHOCTHM K CO3HATEIHHOMY BBHIOOpY
MOBEJICHHsI, OCHOBAHHOTO Ha YECTH, J0JITe, CIPABEIITMBOCTH, MUJIOCEPANH U IPYKEITI00NH;
- TOTOBHOCTH O0YYaIOIUXCSl K TPYIOBOU MPOPECCHOHAITBHON ACSITEIHHOCTH KaK K
BO3MOXHOCTH Y4aCTHs B PCIICHUU JIMYHBIX, 06HIGCTBGHHBIX, rocyaapCTBCHHBIX HpO6J’I€M;
- (hu3nyecKoe, IMOIMOHAIILHO-TICUX0JIOTMYECKOE, COIIMATIbHOE OJaronoiyyne 00yJaromuxcs B )KU3HU
o0Opa3oBaTeNbHOW  OpraHW3allH, OIIyIICHWE JeThbMH  (PU3MUYECKOW, TICHXOJOTMYECKOH M
nH(}OpPMaIMOHHON OE30MMACHOCTH U MICUXOJIOTMYECKOT0 KoM(opTa;
- copMHPOBAHHOCTH IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKH MaTEMAaTUKN U O6H.[€CTBGHHOI71 IMPAKTHUKU €€ IPUMCHCHUA
- OCHOBBI CaMOpa3BUTHUA U CaAMOBOCIIMTAaHUSA B COOTBETCTBHHU C O6HI€‘-I€J'IOB€‘I€CKI/IMI/I IICHHOCTAMU U
ujeasaMy TPaKTaHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIBHOW, TBOPYECKOH U
OTBETCTBEHHOM JACATCIIBHOCTH C IPUMECHCHUEM MCTOJ0B MATEMATHUKHU
- TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO, B TOM 4YMCIIE CaMOOOpa30BaHHUIO HA MPOTSKEHUM BCel
KU3HU; CO3HATEJbHOE OTHONIEHHE K HENpPEephbIBHOMY OOpa30BaHHMIO KaK YCJIOBHUIO YCIEHIHOM
npodeCCHOHANBHOM W OOIIECTBEHHOW NEATEIbHOCTH Ha OCHOBE PAa3BUTON MOTHBAIMU Y4eOHOMU
NEeSITeNIbHOCTH U JINYHOCTHOTO CMBICIIa U3yYEHHs] MAaTeMaTUKH, 3aMHTEPECOBAHHOCTH B MPUOOPETECHUH
W PACIIMPEHUH MaTEeMaTUYECKMX 3HAaHMM M CHocoOOB JCHCTBUN, OCO3HAHHOCTH B TIOCTPOCHUH
WHIMBHUIYAIBHOW 00pa30BaTEIbHOM TPACKTOPHH;
- OCO3HAHHBIM BBIOOp Oymymiel mnpodeccr, OpUEHTUPOBAHHOW Ha NMPUMEHEHHE MaTeMaTHYECKUX
METO/I0OB ¥ BO3MOYKHOCTEH peaan3alui COOCTBEHHBIX )KU3HEHHBIX [IJIAHOB;
OTHOIIEHHE K MPO(PecCHOHANBHOM NesTeIbHOCTH KaK BO3MOXKHOCTH YYacTHsI B PELICHUH
JIUYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM;
- OTBETCTBEHHOE OTHOIICHHE K VYUYEHHUIO, CIOCOOHOCTh M TOTOBHOCTH OOydalolIuxcs K
caM000pa3oBaHUI0, CAMOPA3BUTHIO U CaMOpean3allid Ha OCHOBE OCO3HAHHOM MOTHBAIMM y4eOHOU
NeSITeIbHOCTH, JMYHOCTHON HAamNpaBiICHHOCTH Ha HW3Y4YEHHE W TO3HAHHE TIE€OMETPHH, IMOCTPOCHHE
WHIUBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPHH MOBBIIIEHUS T€OMETPUUECKON KYIIBTYPHI;
- chOpMUPOBAHHOCTh MPEIACTABICHUNA O TEOMETPUU KaK YacTh OOIEYENOBEYECKOW KYIbTYPHI,
YHHUBEPCATbHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMHUCHIBATH M U3y4YaTh peaibHbIE MPOIECCHI U SBICHUS;
- chopMHpOBAaHHOCTH y OOy4arOUIMXCA MO3HABATEIHHONW AKTUBHOCTU U JIIOOO3HATEIILHOCTH, OCHOB
JIOTUYECKOT0, aJITOPUTMUYECKOTO, BHIYUCIUTEILHOTO MBIIIUICHUS U IPOCTPAHCTBEHHOTO BOOOPaKEHUS;
- chopMHPOBAaHHOCTH MPOYHOTO U CO3HATENHLHOTO OBJAJICHUS YYAlUTUMUCS CHCTEMON reOMETPHUYECKUX
3HaHUU U YMEHHU;
- cpOpMHUPOBAHHOCTh YMEHMH NPUMEHATh MNOJYYEHHBbIE 3HAHUS NpPU PELICHUU 3aJad Pa3IngHOro
YPOBHSI CJIOKHOCTH;
- c(OpPMHUPOBAHHOCTh YMEHHUH apryMEHTHPOBAHHO OOOCHOBBIBATH YTBEP)KICHUS JIOTHYECKOTO,
KOHCTPYKTUBHOTO U BBIYMCIUTEIBHOTO XapaKTepa.

JIM4HOCTHBIE Pe3yNbTaThl HIMEIOT HAIIPABICHHOCTh Ha PEIlIeHHE 3a/1a4 BOCIIUTAHUS, PA3BUTHS U
COLIMANN3ALMH, 00yJaroIUXCsl CPeICTBAMHU MTPEIMETA.

1. [Ipascoanckoe éocnumanue:
® [peJCTaBJICHHUE O COLMATBHBIX HOPMAaxX U MPaBUIIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, B TOM YHCJIE B COIUAIBHBIX COOOIIECTBAX; TOTOBHOCTh K pa3HO0Opa3HOM
COBMECTHOH JI€ATEIbHOCTH MPH BHITIOJIHEHUH YUEOHBIX, TO3HABATENBbHBIX 3a/1a4, CO3AaHUU
y4eOHBIX MPOEKTOB; CTPEMJICHHE K B3aMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIH B MPOIECCE ITOM
y‘-ICGHOfI ACATCIBHOCTHU, TOTOBHOCTSh OLICHHUBATh CBOE NMOBCACHUC U MMOCTYIIKU CBOUX



TOBapHH_[eﬁ C IMMO3HUIIUN HPABCTBCHHLIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHHuA
IIOCJIEACTBUM IIOCTYIIKOB.

2. Hampuomuttec:coe seocnumanue.

w

LIECHHOCTHOE OTHOLICHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAy4dHOMY
HacCJI€AUIO, IIOHMMAaHHUEC 3HAUYCHUA MAaTCMaTHKE KakK HaYKI/I B JXU3HHU COBpeMeHHOFO O6HI€CTB8,;
BJIaJICHUE JTJOCTOBEPHOU MH(OpMaIen 0 IepeI0BbIX MUPOBBIX U OTEYECTBEHHBIX JTOCTHKEHUSIX
B 00JIaCTH MaTEMaTHKH.

ﬂyxoeno—npaecm 6€HHOE 6ocnumanue:

OpuCHTaluMd Ha MOPAJIbHBIC LHOCHHOCTU W HOPMbI B CHUTyallUAX HPABCTBCHHOI'O BI)I60pa;
TOTOBHOCTh OLICHMBATh CBOE MOBEJICHUE U IMOCTYIIKH, a TAKXKC MOBCACHUC W IIOCTYIIKH APYIrHUX
J'IIOI[Gﬁ C MO3WIMUKW HPABCTBCHHBIX W IMPABOBBIX HOPM C y‘léTOM OCO3HaHuA HOCJ'IG)ICTBPIIZ
IMOCTYIIKOB; aKTHUBHOC HCIIPHUATUC ACOITUAJIBHBIX ITOCTYIIKOB.

4. acmemuueckoe 6ocnumauue) .

DcTeTn4eckoe OTHOUIEHHE K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTpPOWCTBY COOCTBEHHOTO
ObITa.

5. IIermocmu HAYYHO20 NO3HARUA:

c(hOopMUPOBAaHHOCTh MHUPOBO33PEHUECKHUX MPEACTABICHUN 00 nHpOopManuu, HHHOPMAITMOHHBIX
mporeccax ¥ HH(POPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW TMPAKTUKA M COCTABJISIOIMIMX 0a30BYI0 OCHOBY IS
MOHUMAaHMS CYIIHOCTH HAay4yHOM KapTUHBI MHpA; HMHTEpeC K OOY4YeHHIO M I03HaHUIO;
M0003HATENLHOCTh;, TOTOBHOCTh M CIIOCOOHOCTH K CaM0o00pa3oBaHUIO, HCCIEI0BATENbCKON
NeSITeIbHOCTH, OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTU U ypPOBHS OOy4deHHUS B JalbHEUIIEM;
chOpMUPOBAHHOCTh MH(OPMALIMOHHON KYJIBTYPHl, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIHHOU
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, pa3sHOOOpPa3HBIMH CpEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH, a TaKK€ YMEHHUS CaMOCTOSATEIbHO OMpEAENsATh ILENU CBOETro
oOyueHusi, cTaBuTh U (popmynupoBaTh A ce0s HOBBIE 33/7a4d B yuéOe U MO3HABATEIbHOMN
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH MM03HABATEILHON ACSITEILHOCTH.

6. @opmupoeanue Kyaomypul 300p06ba:

OCO3HAHHE IIEHHOCTH >KM3HH; OTBETCTBEHHOE OTHOILECHHE K CBOEMY 3[I0POBBIO; YCTAaHOBKA Ha
3JI0pPOBBII 00pa3 KU3HHU.

7. Tpyooeoe éocnumanue:

HMHTEpEeC K MpaKTUYeCKOMY H3ydeHHIo mpodeccuil u Tpyna B chepax mnpodeccHoHaTbHON
JeSITEeNIbHOCTH, CBSI3AHHBIX C MAaT€MaTHKW, OCHOBAHHBIMU Ha JOCTIDKEHUSAX HAyKH B O3TOM
obmacTM W HAay4YHO-TEXHMYECKOTO TMpOorpecca; OCO3HAaHHBIM BBIOOp M  MOCTPOCHHUE
WHIUBUAYAIbHOW TPaeKTOPHUH OOpa3oBaHHs M JKM3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX H
0OIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH.

8. Okonozuueckoe socnumanue:

0CO3HaHME TTI00ATIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelieHusl.
MeTanpeaMeTHbIe pe3y1bTAaThl OCBOCHHS Y4eOHOI0 NpeaMeTa

MCTaHpC,I[MCTHLIe pe3yibTaTbl OCBOCHUS OCHOBHOM 06pa3OBaTCJ'ILHOI71 nporpaMmal

MPEJCTaBICHbI TPEMsI IPYIIIIaMH YHUBEPCATbHBIX yueOHbIX AeicTBuil (YVY ).

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AeficTBHS BbinmyckHuk

HAYYHTCH:

CaMOCTOATCIIbHO OHNPCACIATh HCIIHU, 3adaBaTb HapaMETpbl U KPUTCPUHU, IO KOTOPbBIM

MOKHO OIIPEACINUTD, UTO LCIIb JOCTUTHYTA,

OLCHHUBATh BO3MOKHBIC ITOCICACTBUA JOCTHUKCHUA MOCTaBJICHHOM Oejan B ACATCIBHOCTH,



COOCTBEHHOW JKU3HH W JKU3HH OKPYXKAIONIUX JIFOJICH, OCHOBBIBASICH HA COOOPAKCHUSIX ITHKU U
MOpaJH;

— CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/Ja4M B 0Opa30BaTEILHOUW NIESATEIBHOCTH U
KU3HEHHBIX CUTYaIIMSIX;

— OILICHMBATh pECypChbl, B TOM UYHCIE BpeMs M JAPYrMe HeMaTepuajbHbIE PECypCHI,
HEOOXOIUMBIC JUTS TOCTHKEHUS TIOCTABICHHOH 1ITIH;

— BBIOMpATh MyTh JOCTHIKCHUS IEJIH, IUIAHUPOBAaTh PEIICHHWE ITOCTABJICHHBIX 3aj1ad,
ONTUMU3UPYS MaTepUaJIbHbIE U HEMATEepUAIbHBIC 3aTPATHI;

—  OpraHu30BBIBaTh JIPPEKTUBHBIM TOHCK PECYpPCOB, HEOOXOJUMBIX JUIS JOCTHKCHHS
IIOCTABIICHHOM 1IE€NIH;

—  COIIOCTaBJIATH MOJTYYCHHBIM pe3ybTaT ACATEILHOCTH C TIOCTaBJICHHOM 3apaHee IeNbIO.
IMo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE y4eOHbIe JeiicTBUsSI BhImycKHUK
HAYYHTCH:

— HCKaTh M HaXOJUTh 00OOLIEHHBIE CIIOCOOBI pelleHns 3aay, B TOM YHCJE, OCYIECTBIATh
pa3BepHYThI WH()OPMAIIMOHHBI TOUCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
M03HABaTENIbHbIE) 33/1a4H;

— KPUTHYECKH OIEHWBATh M WHTEPHPETUPOBATH HHPOPMALMIO C PA3HBIX TO3UIIUH,
pacrno3HaBaTh U (PUKCHPOBATH MMPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

—  HCTOJIb30BaTh pa3IMYHBIE MOJCIBHO-CXEMAaTHYECKUE CPEJACTBA I TPEICTABICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOIIEHWH, a TakkKe MPOTUBOPEUUN, BBISIBJIEHHBIX B
WH(POPMAITMOHHBIX HCTOYHUKAX;

—  HaxoJWTh W MPHUBOJWTH KPUTHYSCKUE apPTyMEHTHI B OTHOIICHUU JCUCTBHHA M CYXKICHUI
JIPYroro; CHOKOWHO M pa3yMHO OTHOCHUTHCS K KPUTHYECKHMM 3aMEUYaHHUSIM B OTHOIICHHUH
CcOOCTBEHHOTO CYKJEHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJHTH 32 paMKH y4eOHOTO MpeaMeTa M OCYILECTBISATH LEJIeHANPaBICHHbIN MOUCK
BO3MOXHOCTEH JJIsl IIUPOKOTO MEPEHOca CPECTB U CIIOCOOOB IEHCTBUS;

—  BBICTPaMBAaTh UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUYCHHUS
CO CTOPOHBI JAPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUUEHUS;

—  MCHATH U YACPKUBATh pa3HbIC IIO3UIIUU B MO3HaBaTeJILHOM JACATCIIBHOCTH.

KoMMyHMKaTHBHbIE YHUBeEpPCaAJIbHbIE y4eOHbIe 1eicTBUSA BbIyCKHUK
HAYYHUTCH:

—  OCYIIECTBIISATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00pazoBaTeIbHON OpraHu3alliy, Tak U 3a ee MpelesiaMu), MoJA0UpaTh MapTHEPOB
JUIS 1€TI0OBOM KOMMYHHUKAIIUU UCXOJ M3 COOOpaKeHUN pe3ylbTaTUBHOCTH B3aUMOJCHUCTBUSA, a
HE JIMYHBIX CUMITaTU;

— TpH OCYILECTBICHUHM TPYNIOBONH pabOThl OBITh KaK PYKOBOJUTENEM, TaK M YICHOM
KOMaH/Ibl B Pa3HBIX pOJIAX (F€HEpaTop UAEH, KPUTHUK, UCIIOJHUTENb, BHICTYHAIOMINMA, SKCIEPT U
T.1.);

—  KOOPIWHUPOBATH U BBIMIOJHATH PabOTy B YCIOBUSX pEaJbHOTO, BHUPTYaTbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

—  Ppa3BepHYTO, JIOTMMHO M TOYHO H3JaraTh CBOIO TOYKY 3pEHHSI C HCIOJIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX) SI3IKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(DIUKTOTEHHBIE CHUTyalldMd W TMPeNOoTBpaliaTh KOH(MIMKTHI 0 WX
aKTUBHOM (haspl, BBICTpamBaTh JAENOBYI0O M 0Opa3oBaTelbHYI0 KOMMYHHUKAIMIO, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHUMH.

IIpenmeTHble pe3yabTaThl.

Ha ypoBue cpennero obmero o6pazoBanust B coorBerctBun ¢ ®I'OC COO, momumo
TPaJIULUOHHBIX JBYX TPYII PE3yJIbTaTOB «BBIMYCKHUK HayduTCs» U «BBIMYCKHHUK IMOIY4HUT
BO3MO’KHOCTh HAyYUThCS» MOSBISIIOTCA €II€ JIBE TPYIIbI Pe3yabTaToOB: pe3yabTaThl 0a30BOTO U
yrIIyOJIC€HHOTO YPOBHEA.

Jloruka mpejacTaBIEeHUs PE3YJIbTATOB YETHIPEX BUAOB: «BBIMTYCKHHUK HayduTcst — 0a30BBbIii



YPOBEHbY», «BBINYCKHUK MOJIyYUT BO3MOKHOCTh HAYUUThCS — 0Aa30BbIN YPOBEHbY», «BBIYCKHUK
HAy4YUTCS — YINIYOJCHHBIH YpPOBEHb», «BBIMYCKHUK MOJYYUT BO3MOXXHOCTh HAyYHTHCA —
yryOJICHHBIN YPOBEHB)» — OTPEEIISICTCS CICAYIOIICH METOI0JIOTUEH.

I'pynna pe3ynbraToB «BBITYCKHMK HaydyuTCs» MPEACTaBISET COOOM pe3ysbTarthl,
JIOCTI)KEHHE KOTOPBIX OOECIeYMBAETCS YYUTEJIEM B OTHOUICHMHM BCEX OOy4aromuxcs,
BBIOpDAaBIIMX JaHHBIM ypOBEeHb OOydeHus. ['pymma pe3ynbTaToB «BBIMTYCKHUK MOJYyYHT
BO3MOXHOCTb HAyuyuThCS» oOOecneurBaeTcs Y4YUTEeNIeM B OTHOIIEHMHM YacTH HauboJee
MOTHBHPOBAHHBIX U CIIOCOOHBIX 00YYarOIMXCs, BRIOPABIINX JaHHBIA ypoBEeHb 0OyueHus. [Ipu
KOHTpOJIE KauecTBa 00pa30oBaHus IpyIia 33aJaHui, OpPUEHTUPOBAHHBIX HAa OLIEHKY JOCTHUKEHUS
IUIAaHUPYEMBIX PE3YJIbTAaTOB U3 OJI0Ka

«BBINTYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS», MOKET BKJIIOUATHCS B MaTepuabl 0JI0ka
«BBITYyCKHUK HAy4yuTCs». OTO TMO3BOJUT TNPEAOCTABUTH BO3MOXKHOCTH  OOy4YaroUIMMCS
MIPOJEMOHCTPUPOBATh OBJIAJICHUE KAa4e€CTBEHHO WHBIM YPOBHEM JIOCTMIKEHUH W BBISABIATH
JUHAMHKY POCTa YHCIEHHOCTH HanboJiee MOArOTOBICHHBIX 00YUatoUXCs.

[IpyHIMOMATBEHEIM ~ OTJIMYMEM  pPE3Yy/IbTaTOB  0a30BOrO0  YpPOBHS OT  pPE3YJbTAaTOB
yriyOJIeHHOTO YPOBHS SBJIETCS UX II€JIeBas HalpaBJIEHHOCTb. Pe3ynbTaThl 6a30BOr0 ypoBHS
OpPUEHTHPOBaHbI Ha OOIIYI0 (PYHKIMOHAIBHYIO IPAMOTHOCTb, MOTYy4€HUE KOMIIETEHTHOCTEN ISt
MTOBCETHEBHOM KM3HH M 0OIIEro pa3BUTH. DTa IpyIIa pe3yabTaToOB MPerosaraer:

— TIOHMMaHHWE TIPEIMEeTa, KIIOYEBBIX BOMPOCOB W OCHOBHBIX COCTABIISIONINX DJIEMEHTOB
M3y4aeMoOU MpeIMETHON 00JIacTH, 4TO 00ECTICUNBACTCS HE 3a CUET 3aydUBaHUsS OTNPEIEICHUN U
MpaBWjI, a MOCPEACTBOM MOJICTUPOBAHUS W TOCTAHOBKH TPOOJIEMHBIX BOIMPOCOB KYJIBTYPHI,
XapaKTEPHBIX JJIs1 JAaHHOUW TIPEeIMETHON 00IacTH;

— yMEHHE pelaTh OCHOBHBIC MPAKTUUECKHE 3a]aud, XapaKTEpPHBIC JJIsi HCIIOIB30BAHUS
METOJIOB M HHCTPYMEHTApPHsI JAHHOU MPEMETHOM 00J1aCTH;

— OCO3HaHME pPAaMOK H3y4aeMOW TMpeAMETHONM oO0JacTh, OrpaHUYEHHOCTH METOJO0B U
MHCTPYMEHTOB, THUIHMYHBIX CBSI3eH C HEKOTOPBIMH IPYTMMHU OOJacTAMHM 3HAHUSA. Pe3ynbTaTsl
yriayOJIEHHOTO YPOBHS OpPUEHTUPOBAHBI Ha MOJTyYeHHE
KOMIIETEHTHOCTEH IS TOCeayIoneld mpoPecCHOHAIbHON ACSITSIIPHOCTA KaK B paMKax JaHHOM
MpeAMETHON 00ylacTh, Tak W B CMEXHBIX ¢ Hed oOjacTsax. DTa Trpymnmna pe3ylbTaToB

MIpPeIoaraeT:

— OBJIQJICHUE KJIIIOYEBBIMU MOHSTUSMU U 3aKOHOMEPHOCTSIMHM, HA KOTOPBIX CTPOUTCS JaHHas
npeaMeTHasi 00JIacTh, pPAclo3HABaHUWE COOTBETCTBYIOIIMX UM IPU3HAKOB M B3aWMOCBS3EH,
CIOCOOHOCTh IEMOHCTPUPOBATH Pa3IMYHBIE MOAXO/bl K U3YUCHHIO SIBJICHHM, XapaKTEPHBIX IS
M3y4aeMou MpeaAMETHON 001acTH;

— YyMEHHE pellaTh, KaKk HEKOTOPble MPAKTUYECKUE, TaK M OCHOBHBIE TEOPETUYECKHE 3a/auH,
XapaKTepHbIe JJIs UCIOJb30BaHUs METOJIOB M MHCTPYMEHTApUs JaHHOU IIPEeIMETHONU 001acTH;

— HaJIW4Yue TPEACTaBICHUH O JaHHOMW MpeAMEeTHOW o0jacTh Kak IeIOCTHOH Teopuu
(COBOKYMHOCTH TEOPHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEKHBIMH 00JIACTSIMU 3HAHUI.
[IpenMeTHbie pe3ynbTaThl 0a30BOTO YPOBHS, OTHOCSIIMECS K paszaeny «BBINYyCKHHK MOIyddT
BO3MOHOCTh HAYYHUTHCSA», COOTBETCTBYIOT MPEIAMETHBIM pe3ylbTaTaM pasjaena «BbeimyckHHK
Hay4yuTCs» Ha YriayOiaeHHOM ypoBHe. [IpenMerHbie pe3ynbTaThl pasjena «BBIMTyCKHMK MOJY4UT
BO3MOKHOCTb HAyYUTHCS» HE BBIHOCATCA HAa UTOTOBYIO aTTECTALUI0, HO IIPU 3TOM BO3MOKHOCTbH UX
TOCTHKEHHS IOJKHA OBITh MPEI0CTaBICHA KaXIOMY 00yJaromemMycs.

TpebGoBaHMs K MPEAMETHBIM pe3ylibTaTaM OCBOCHHUs 0a30BOTO Kypca MaTeMaTUKH OTPaXKaroT:

[) chopMUPOBAHHOCTh TPEJICTABICHUNA O MaTeMaTHKE KaK YacTh MHPOBOM KYyJIbTYphl M O MECTe

MaTeMaTUKd B COBPEMEHHOW IMBWIIM3AIMH, O CMoco0ax OMHMCaHWsS Ha MaTeMaTHUYeCKOM S3bIKe

SIBJICHUH peajJbHOTO MUPAa;

2) c(hOpPMUPOBAHHOCTh TPEJCTABICHUNH O MAaTeMaTHYEeCKUX TOMATUSIX KaK O BaKHEHIINX

MAaTeMaTHYECKUX MOJEIISX, MO3BOJISIONIMX OMUCHIBATh M M3y4aTh Pa3HbIE MPOLECCH U SIBICHHUS;

[MOHMMAaHHE BO3MOKHOCTU aKCHOMAaTUUYECKOTO MOCTPOCHUSI MATEMaTHUECKUX TEOPHIl;

3)  BnajeHuMe MeToJaMH JOKA3aTeJbCTB M AJTOPUTMOB PELICHMS; YMEHHE MX MPMMEHST,

MPOBOJIUTH JI0KA3aTeNIbHBIE PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

4) BJIaJICHUE CTAaHAAPTHBIMU MPUEMAMU pPEHICHUS PALMOHANBHBIX WU HPPAIMOHAIBHBIX,

MOKa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUM M HEPABEHCTB, HX CHCTEM;



HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM, B TOM 4YMCJIEC IS IIOMCKA IIyTH PELICHHS U
MJUTFOCTPALIMY PELICHUs YPAaBHEHUN U HEPABEHCTB;

5) cdopmupoBaHHOCT NpeACTaBIeHHH 00 OCHOBHBIX TIONATHAX, MAEAX M  METOAaX
MaTEeMaTHYECKOr0 aHAJIN3a;

6) BJIAJICHUE OCHOBHBIMHM MOILITUSAMU O IUIOCKMX U IIPOCTPAHCTBEMHBIX T'€OMETPHYECKUX
¢urypax, UX OCHOBHBIX CBOWCTBaxX; C(OPMHUPOBAHHOCTh YMEHHsS PACIIO3HABaTh HAa YEPTEXKaX,
MOJICISIX M B pEalbHOM MHpPE TIeoOMeTpuYeckue (UTyphbl, NMPUMEHEHHWE HW3YYCHHBIX CBOMCTB
reoMeTpUIecKuX Guryp u GopmMys s peuieHus TeOMETPUIECKHUX 3a1a4 U 337a4 C MPAKTHYECKIM
COJIEpKAHUEM;

7)  chopMHPOBAHHOCTH MPECTABIECHHUI O MPOLECCAX U ABICHHAX, HMEIOIIMX BEPOSTHOCTHBIH
XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pPEATbHOM MHpPE, 00 OCHOBHBIX MOHSATHSX
2JIEMEHTapPHOU TEOPUU BEPOATHOCTEN; YMEHUM HAXOIUTh U OLIEHUBATH BEPOSITHOCTH HACTYILICHUS
COOBITHIM B NPOCTEMIINX NPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XAPAKTEPUCTUKH CIIydalHBIX
BEJINYUH;

8) BJIAICHUC HABBIKAMH HCIIOJIB30BAHHA T'OTOBBIX KOMIIBIOTCPHBIX IPOrpaMm IIpU pPCHICHUHA
3aaa4.

TpeGoBanusi K MPEIMETHBIM pe3yJIbTaTaM OCBOCHHS YrayOJEHHOTO Kypca MaTeMaTHK!
BKJIIOYAIOT TPEOOBAHUS K Pe3yabTaTaM OCBOEHHsI 0a30BOr0 Kypca U JIOTIOJHUTENIBHO OTPAKAIOT:

1) chopMHPOBaHHOCTH MPEACTABIEHMN 0 HEOOXOAMMOCTH AOKA3aTeNbCTB NP 0OOCHOBAHUH
MaTEMaTHYCCKUX YTBepH(}IeHI/Iﬁ H poJIM AKCHMOMATUKHM B TPOBCACHHUH ACAYKTUBHBIX
paccyXIeHUH;
2) c(hOopMUPOBAHHOCTh TMOHSITHUHHOTO ammapaTa Mo OCHOBHBIM pa3jieliaM Kypca MaTeMAaTHKH;
3HaHUI OCHOBHBIX TeOpeM, GOPMYJ M YMEHUS' UX NMPUMEHATh; YMEHUs J0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTaHIapPTHBIE CIIOCOOBI PEIICHNUs 3a/1a4;
3) chopMupoBaHHOCTH ~ yMEHHil ~ MOJEIMPOBaTh  pealbHblE — CHTYallMH,  HCCIEN0BaTh
IIOCTPOCHHBIE MOJIEIIN, HUHTEPIIPETUPOBATH MTOJIyYEHHBIN PE3YyIIbTAaT;
4) chopMHUPOBAHHOCTh MPEICTABIEHUH 06 OCHOBHBIX MOHATHAX MATEMAaTHUYECKOTO aHAIH3a
UX CBOWCTBaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh IOBEACHUE (DYHKIMHA, HCIOIb30BaHUE
IIOJIyYEHHBIX 3HAaHUH JJIS ONIMCAHUS U aHAJIN3a PEAJIBHBIX 3aBUCUMOCTEN
5) BrmaseHue yMeHHAMM COCTAaBIEHHS BEPOSTHOCTHBIX MoJeJedl MO YCIOBHIO 3aiaud U
BBIUMCIIEHUS] BEPOATHOCTH HACTYIUICHHMsI COOBITUH, B TOM YHCIIE C IpUMEHEHHEM (QOopMyi
KOMOMHATOPHKM M OCHOBHBIX TEOPEM TEOPHM BEPOSITHOCTEH; HCCIIEAOBAaHUS CIlydailHbIX
BEJIMYHH 110 UX PACIIPEACICHUIO.



MareMaTHKa: a.nreﬁpa U HAYaJIa MaTEMAaTUYECCKOI0 aHa/Iu3a, recoMeTpust

ba3oBblii ypoBeHb
«IIpodaeMHO-pyHKIIMOHAJILHBIE Pe3yJIbTATHD)

Yray0aeHHbIH ypoBeHb
«CHCTEMHO-TeopeTHYeCKHE Pe3yJIbTAThD)

Paznen

I. BeinycKkHUK HAyYuTCs

I11. BbInyCKHHK MOJYYHT
BO3MOKHOCTh HAYYHUThCS

I1. BoInyCKHUK HAYYHTCH

IV. BeIlyCKHHK IIOJIy4YUT
BO3MOKHOCTh HAYYUThCH

Mean
OCBOEHHUS
npeaMera

Jns ucrons30BaHus B
IOBCEIHEBHOM KU3HU U
ob0ecrieueHuss BO3MOKHOCTH
YCIICIIHOT'O TTPOAOIDKEHUS
00pa30oBaHUs 1O CIEIHATEHOCTSIM,
HE CBSI3aHHBIM C IPUKJIaIHBIM
HCIOIE30BAaHUEM MAaTEMATHKH

s pazeumust MbluiieHu,
UCNOIL308AHUS 8 NOBCEOHEEHOU
IHCUBHU

u obecnevenus 603MONCHOCMU
VCREUHO20 NPOOOINHCEHUS
0bpaszosanus no
CReYUAbHOCAM, He CEA3AHHbIM
C NPUKTIAOHBIM UCTIONIb308AHUECM
MAMemMamuxu

JI1s yCIIEIIHOrO MPOI0JIKSHHUS
o0Opa3oBaHUs

10 CIICHUAJIbBHOCTAM, CBA3aHHBIM
C IMPUKJIATHBIM UCIIOJIB30BAHUEM
MaTEMAaTUuKu

s obecneuenusi 803MONCHOCIU
VCREUHO20 NPOOOINCEHUS
obpaszosanus no
CReYUAbHOCMAM, CEA3AHHbIM C
ocyuecmeieHuem Hay4Hou u
UCCE008amMeNbCKOlL
desstmenbHocmu 6 obracmu
MAMEMAMUKYU U CMEIICHBIX

HayK

TpedoBaHus K

pe3yJbTaram

Onemenmul
meopuu
MHOIICECE U
Mamemamuy
ecKoil
J102UKU

— OmnepupoBaTh Ha
0a30BOM ypOBHE'
MOHATHAMH: KOHEYHOE
MHO>KECTBO, JIEMEHT
MHO>KECTBa,
MOJAMHOKECTBO,
nepeceyeHue u
o0beIMHEHNE

Onepupoeambz NOHAMUAMU.

KOHEeYHOe MHONCECMBO,
SJIeMeHm MHOJCeCmada,
NOOMHOIICECMBO, nepecedenue
U 00BEOUHECHUE MHONCECNS,
YUCTI08bIE MHONCECNEA HA
KOOPOUHAMHOU NPSMOLL,

— CB06OJHO OTIEPHPOBATH"

MOHITHSIMH: KOHEYHOE
MHO>KECTBO, 3JIEMEHT
MHO>KECTBA,
MOIMHOKECTBO,
nepeceyeHue,
00BbeIMHEHNE U PA3HOCTh
MHO>KECTB,

— Jlocmuoicenue
pe3ynibmamos pazoena I1;

— onepuposamb
nousmuem
onpeoenenus,
OCHOBHBIMU BUOAMU
onpeoenenuil,
OCHOBHBIMU BUOAMU

1 . o o o o
31eck U Aanee: paclio3HaBaTh KOHKPETHBIE IPUMEPhI 00X MOHATHH 10 XapaKT€PHBIM MPU3HAKaM, BBITIOTHATH ACHCTBUS B COOTBETCTBUH C ONPEIEICHUEM U IPOCTEHIINMH CBOHCTBAMH TOHSTHIA,
KOHKPETH3MPOBATh MPUMEPAMHU OOLINE MOHATHSL.

2 ~ o
3HQCL 1 [ajee; 3HaTh ONPEACIICHUE TOHATHA, YMETDH MOSACHATE €TI0 CMBICII, YMETH UCIIOJIB30BATh IMIOHATUE U €T0 CBOMCTBA IIPU MPOBEACHUN PACCYKIACHUHU, PECIICHUH 3a1a4.

3 N
31ech ¥ fanee: 3HaTh ONpe/ieIeHUe TIOHTHS, 3HaTh U YMETh 00OCHOBBIBATh CBOKMCTBA (TIPU3HAKH, €CIIM OHH €CTh) NOHATHUS, XapaKTEPU30BaTh CBS3H C IPYTUMH MOHATUSIMH, TIPEICTABIASA OJJHO
MOHATHE KaK YacTh [IEJTOCTHOIO KOMIUIEKCA, UCIOIb30BaTh IIOHSATHE U €r0 CBOMCTBA MPH MPOBEICHUH PACCYKICHHH, OKA3aTeNILCTB, PEIICHUH 3a/8a4.




MHOKECTB, YHCIIOBBIC
MHOKECTBA Ha
KOOPJIMHATHOM NIPSIMOM,
OTPE30K, HHTEPBAJ;

OTIEPUPOBATH Ha
0a30BOM ypOBHE
TTOHSATUSMH:
YTBEPKJICHHE,
OTpHIIAHUE
YTBEPXKACHHUS,
VWCTUHHBIC U JIOKHBIC
YTBEPKACHHS, IPUUNHA,
CIIeICTBYE, YACTHEIN
citydait o01ero
YTBEPKJICHHUS,
KOHTpIIpUMED;
HaxOJIUTh

[epeCceYeHUe 1
o0BbeIMHEHUE JIBYX
MHOYECTB,
MPEACTABICHHBIX
rpadu4YecKy Ha
YHCIIOBOM MPSIMOMU;

CTPOUTDH HA YHUCIIOBOH
HpﬂMOfI IIOAMHOXXCECTBO

Ompe30K, unmepaai,
NOYUHMeEPS8Al,
APOMENCYMOK C
8bIKOJIOMOT MOYKO,
epaghuueckoe
npeocmasieHue
MHOJHCECME HA
KOOPOUHAMHOU
NIOCKOCMU,

onepuposams NOHAMUAMIU.:
ymeepaicoenue, ompuyarue
VYMBepIHCOeHUsl, UCUHHbLE U
JIOJHCHBLE YIMBEPIHCOCHUS,
npuyuHa, creocmaue,
yacmuwlil cryuall oouje2o
VYMBEPHCOEHUS,
KOHmMpnpumep,

npogepsimo
NPUHAOTENHCHOCb
NeMeHMa MHOIHCECMBY,

Haxoo0umo nepeceuenue u
00veOUHeHUue MHOMCECE, 6
MoM Hucie npeocmasieHHbIX
epaghuvecku Ha YuUcio80u
NpAMOU U Ha

YHUCJIOBBIE MHOXKECTBA HA
KOOPJWHATHOM IIPSIMOI,
OTpPE30K, UHTEPBAJL,
IIOJIyUHTEPBAI,
IIPOMEKYTOK C
BBIKOJIOTOM TOYKOIA,
rpaduueckoe
IIPE/ICTABIICHHE
MHOXECTB Ha
KOOPJAMHATHOU
IIJIOCKOCTH;

3a/1aBaTh MHOYKECTBA
MepEUYNCICHUEM U
XapaKTEePUCTHICCKIM
CBOMCTBOM,;

OTIEPUPOBATH MOHATHUSIMH:
YTBEP)KJICHHE, OTPUIIAaHUE
YTBEPKJICHHSI, ICTHHHBIC
1 JIOJKHBIE YTBEPKIACHHUS,
MIpUYHHA, CJIEACTBUE,
YACTHBIN ClTydaid 00IIIero
YTBEPKACHUS,
KOHTPIIPUMED;

MIPOBEPSITH

meopem,

— NOHUMAantb Ccynob
KOCBEHHO20
()0Kd3am€ﬂbcm661,'

— onepupogamo
HNOHAMUAMU CUEMHO20 U
HeCcuemHo2o
MHOCECmBA,

—  npumeHsmb Memoo
MamemamuyecKkou
UHOYKYUU OJIs1
nposeodeHus
paccysicoeruil u
odokaszamenbcme u npu
peuteHuu 3a0au.

B nosceonesnoii scuznu u npu
U3yYeHuU Opyaux
npeomemos:

—  UCNONbL308aMb
meopemuxo-
MHOHCECMBEHHbII A3bIK U
A3BIK T02UKU OJisL ONUCAHUSL
PeanbHbiX NPOYecco8 u
A6eHUl, NpU peuleHun
3a0ay Opy2ux yyeOHbix
npeomemos




YHCJIOBOTO MHOXECTBA,
3aIaHHOE NTPOCTEUIINMHU
YCIIOBUSIMU;

— pacro3HaBaTh JIOXKHbIE
YTBEPKICHHS, OIUOKU B
paccyXJeHuUsX, B
TOM UHCJIE C
HCII0JIb30BAHUEM
KOHTPHIPUMEPOB.

B nosceonesnoii orcuznu u
npu uU3yHEeHUU Opyaux
npeomemoas:

— HCIOJIb30BaTh YMCIIOBBIC
MHOECTBA Ha
KOOPJIMHATHOM MPsIMOM
JUTS OTIMCAHUS pEATTbHBIX
MPOILIECCOB U SIBIICHUIA;

— TPOBOJIUTH JIOTUYECKHUE
pacCyXJEHHUS B
CHUTYaIUAX
MOBCEIHEBHOM KHU3HU

KOOPOUHAMHOU
nAOCKOCIU,

—  npoeooumyv
dokazamesbHble
paccysicoenuss Ons
000CHOBaHUS
UCUHHOCIU
YMEepHCOeHU.

B nosceonesnoii srcuznu u npu
usyyeHuu Opyaux npeomemos.:

—  UCNOJIb308aMb YUCTIO8bIE
MHOICECMBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NJIOCKOCMU
OJ151 ONUCAHUS PeANbHBIX
npoyeccos u A61NeHuUll;

—  npoBoOUMb 00KA3aMmMenbHble
PACCYAHCOCHUSL 8 CUMYAYUSAX
NOBCEOHEBHOU JHCUZHU, NPU
peuteHuu 3a0ay u3z opyaux
npeomemos

MMPUHAIICIKHOCTD
9JICMCHTA MHOXCECTBY,

— HaXOJUTh MEPECEUCHUE U
00beIMHEHNE MHOXKECTB, B
TOM YHCJIE
MIPEICTABICHHBIX
rpaduYecKy Ha YUCIOBOU
IIPSIMOM M Ha
KOOPJIWHATHOM MJIOCKOCTH;

— TIPOBOJUTH
JIOKa3aTeJIbHbIE
paccyXaeHus 1
000CHOBaHMS
UCTUHHOCTHU
YTBEPKICHHIA.

B nosceonesnoit srcuznu u npu
uzyuenuu opyeux
npeomemos:

— HCHOJIb30BaTh YHCIIOBbIE
MHOECTBA Ha
KOOPJMHATHOW NPSIMOIl U
Ha KOOPJAUHATHOM
IJIOCKOCTH ISl OITMCaHUs
peabHBIX IPOLIECCOB U
SIBJICHHI;

— MOpOBOAUTH
J0Ka3aTCJIbHBIC




PacCyXJICHHs B CUTYaLHsIX
IIOBCEIHEBHOM KU3HH, [IPU
peleHnn 3a1ay u3
JIpYrux MpeaIMeToB

Yucna u
8bIpAICeHUA

— OmnepupoBaTh Ha 6a30BOM
YPOBHE TIOHSITHSIMH:
EJI0€ YKCIIO0, AeTUMOCTD
quce, OOBIKHOBEHHAS
IpoOb, NecATUIHAS
Ipo0b, paroHAIbEHOE
YHCII0, MPUOIMKEHHOE
3HaYEHHUE YUCIIa, YacTh,
JI0J1s, OTHOILIEHUE,
MIPOLIEHT, MOBBIIICHUE U
MOHI)KEHUE Ha 33/1aHHOE
YHCIIO MPOIIEHTOB,
MacITao;

— OIepupoBaTh Ha 6a30BOM
YPOBHE MOHSTUSIMU:
norapudm yucia,
TPUTOHOMETpHUYECKAs
OKPYXXHOCTB, TPalyCHast
Mepa yria,

C60000H0 onepuposamuv
NOHAMUSMU. Yeloe YUCO,
oenumocmp yucer,
00bIKHOBEHHAsL OPOOb,
decsimuynas opooy,
PAYUOHATIbHOE HYUCTO,
NPUOTUINCEHHOE 3HAYEHUE
yucia, yacmeo, 00JiA,
OmHOWweHue, NPOYeHM,
no6blleHUe U NOHUNCEHUE HA
300aHHOe YUCTIO NPOYEHMO8,
macumab,

nPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCTNEAMU
OeUMoOCmu;

onepuposams NOHAMUAMIU:
Jnozapugm uucaa,
MPULOHOMEMPUYECKAsL
OKDYICHOCIb, PAOUAHHAS U
epadycuas mepa yena,
8eIUYUHA Y2id, 3ad0AHHO20
MOYKOU Ha

CB00OIHO OTIEpHPOBATH
MOHITHSIMH: HATYPAIBHOE
YHCII0, MHOXKECTBO
HATypaJIbHBIX YHCEII, IeJT0e
YHCII0, MHOXKECTBO TETBIX
qucen, OOBIKHOBEHHAS
IpoOb, necaTUIHas ApoOb,
CMEIIaHHOE YHUCIIO,
palroHaIbHOE YHCIIO,
MHO>KECTBO palliOHAIBHBIX
yKcell, UppalMoHaIbHOE
YHCII0, KOPEHb CTETIEHU 1,
JEHCTBUTENBHOE YUCIIO,
MHO>KECTBO
JEHCTBUTENBHBIX YHCE,
reoMeTpuyecKast
UHTEPIIpETALNS
HATYpaJIbHBIX, IENbIX,
paloHaIbHBIX,

Jlocmuoicenue
pe3ynrbmamos paszoena I,

Cc80000HO onepuposanu
YUCTIOBLIMU MHONCECBAMU
npu peueHuu 3a0ad;

HOHUMAMb NPUYUHBL U
OCHO8HbLEe uoeu
Pacuupenus Yucio8bix
MHOJHCECME;

671a0emsb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu
peueHuu CmaHOapmHbix
3a0ay

umems b6azo8vle
npeocmasienust o
MHOdICEcmEe
KOMNJIEKCHBIX YUCE;
C80000HO 8bINOIHAMb
mooicoecmeenmvie
npeobpazoeanust




BEJIMYMHA yIJIa,
3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOHN
OKPY>KHOCTH, CUHYC,
KOCHHYC, TAHT€HC U
KOTaHT'€HC yIJIOB,
HUMEIOLIUX
MIPOU3BOJIEHYIO
BEJIMYMHY;

BBIITOJIHATH
apupMeTHIECKHe
JNEUCTBUS C IEJILIMA U
palroOHaTbHBIMU
YHCJIAMU,

BBITIOJTHATH HECIIOKHBIC
npeoOpazoBaHus
YHCIIOBBIX BBIPAKCHUIH,
COJIEpKAIUX CTCIICHU
qrcen, 1100 KOPHU U3
qucen, 1100 Jorapudmpl
qrcen,

CpaBHHMBATh
palMoHaIbHbIC YHCIIa
MeXay co0oif;

OLCHUBATH U
CpaBHHBATb C

MPULOHOMEMPUYECKOT
OKDYHCHOCMU, CUHYC,
KOCUMYC, MAH2EHC U

KOMAaHeEerC Y2086, umerouux

NPOU3BONLHYIO BEIUHUHY),
yucna e u T

BbINOAHAMD
apugmemuuecxue
oeticmaus, couemas
YCMHble U NUCbMEHHbLE
npuembvl, NPUMEHIS NPU
Heobxooumocmu
BLIYUCTUMETIbHBLE
ycmpotuicmea,

HAX00Umv 3HAYEHUsL KOPH3L
HAmMypaibHOU CmeneHu,
cmeneHu ¢ payuoHaIbHbIM
nokazameinem, joeapugpma,
UCNONBL3YS NPU
Heobxooumocmu
BLIYUCTUMETIbHBLE
ycmpoucmea;
NOJIb308AMbCS OUEHKOU U
NPUKUOKOU Npu
NPaKmu4ecKux paciemax;

nPO6OOUMb NO U3EECIHBIM
Gopmynam u npasuiram

NENUCTBUTEIBLHBIX
qHCell;

MMOHUMATL U OOBSICHATH
pa3HULLy MEXKTY
MMO3UIIMOHHOMN 1
HEMO3UITHOHHOM
CHCTEMAaMH 3aIINCH YHCEIT,

NEPEeBOINTH YUCIIA W3
OJHOM CHCTEMBI 3alIUCHU
(cucTeMbl CUUCIIEHNUS) B

ApYTYIO;

JIOKa3bIBaTh U
MCII0JIb30BaTh IPU3HAKI
JEIMMOCTH CYMMBI U
MPOU3BEICHUS TPU
BBITIOJTHEHUH
BBIYMCIICHUI U pellIeHNun
3ajad;

BBITIOJIHATH OKPYIJICHHE
paloHaIbHBIX U
UPPALMOHATILHBIX YHCEI C
3aJJaHHOM TOYHOCTHIO;

CpaBHHBATb
HeﬁCTBHTeHBHBIC quciia
Pa3HbBIMH CHOCO6aMI/I;

MPULOHOMEMPUYECKUX,
Jl02apupmuiecKkux,
CMENeHHbIX GbIPANCEHUL,

enademv Gopmynotu
ournoma Horomona,

NPUMEHAMb NPU peuleHuu
3a0a4 meopemy o
JIUHEUHOM
npeocmasnenuu HOJJ;

NPUMEHSAMb NPU peteHuu
3a0auy Kumaiickyio
meopemy 06 0CmamKkax;

NpUMeHAMb NPU peuleHuu
3a0au Manyro meopemy
Depma,

yMemb 8bINOJIHAMb 3ANUCDH
uuCIa 8 NO3UYUOHHOU
cucmeme CUUCIeHUS;

NPUMEHAMb NPU PeuLeHUU
3a0a4 meopemurxo-
yucnosvle GYHKYUU:
YUCTIO U CYMMA
Oenumenet, YHKYUio
Dunepa;

NpUMEHAMb NPU




paloHaIbHBIMH
YUCJIaMH 3HAYEHUS
IEeJIBIX CTETICHEH YCel,
KOpHEH HaTypalnbHON
CTETIeHU U3 YHUCEll,
norapu(MoB uucen B
MPOCTHIX CIIydasx;
n300pakaTh TOUKAMH HA
YUCIIOBOW MPSAMOU LENbIE
Y palMoHaIbHBIC YHUCIIA;
n300pakaTh TOUKAMH HA
YUCIIOBOW MPSAMOM LENbIE
CTETEeHH YHUCell, KOPHU
HaTypaJbHOW CTENEHU U3
Yquce, Jorapu(mbl ducCe
B IIPOCTHIX CIIy4asix;
BBITIOJIHATh

HECJIOXKHbIE
npeoOpazoBaHUs

LETIBIX U APOOHO-
palMoOHaIbHBIX
OYKBEHHBIX

BBIPAXKECHUH;

BBIpaXKaTh B

npeobpazoeanus 6YKEeHHbIX
8bIPAdICEHUL, BKIIOUAIOUUX
cmenetu, KOpHU,
Jnocapughmul u
mpueoHOMempuieckue
dynkyuu;

—  HAX00UMb 3HAYEHUs.
YUCTOBIX U OYKBEHHBIX
8bIPAdCEHULL,
ocyujecmersis
HeobxXoo0umble
HOOCMAHOBKU U
npeobpazoeanusl,

—  uzobpasxcamo
cxemamuiecku yeoi,
BEUYUHA KOMOPO2O
8bIPAICEHA 8 2PAOYCAX
UnU paouanax,

—  UCNONb306aMb NpU
peuteHuu 3a0ay
MabauyHble 3HAYeHUs]
MPUSOHOMEMPUYECKUX
@yHKyuil yenos;

—  GLINONIHAMb NEPesoo
BEUYUHBL Yld U3
PAOUAHHOU Mepbl 8
2paodycHyo u 06pamHo.

B noeceounesnoii scusnu u npu

YHOPSI0YMBATH YKCIIA,
3alMCaHHbIE B BUJIE
OOBIKHOBEHHOM U
JECSITUYHOM 1po0u,
YHClia, 3allMCaHHbIE C
HCII0JIb30BAHUEM
apuhMeTUIECKOro
KBaJPaTHOTO KOPHS,
KOpHe creneHu 0oJiblIe
2;

Haxoauth HOJ[ 1 HOK
Pa3HBIMH CIIOCOOAMH 1
WCIIOJIh30BATh UX MPHU
pellIeHnH 3a1a4;

BBITIOJIHSTh
BBIUHCIICHUS U
npeoOpazoBaHus
BBIPAKECHU,
coiepKaIIux
JNEUCTBUTEIbHBIE
YHCIia, B TOM YHCIIC
KOPHH HaTypaJlbHbIX
CTEIIeHEH;

BBIMOJIHSTH CTAHIAPTHHIC
TOXIECTBEHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX,

peuitenuu 3a0a4 yentvle
opobu;

NPUMEHAMb NPpU
peuieHuu 3a0ay
MHO204IeHbl C
oeticmeumenbHbIMU U
yenvimu
Ko3ghhuyuenmamu;
61a0emsb NOHAMUAMU
npUBOOUMDBLL U
HenpusooUMblL
MHO20YIeH U
NPUMEHAMb UX NPU
peuteHuu 3a0ay;
NPUMEHAMb NPU
peuteHuu 3a0ay
Ocnoenyro meopemy
aneebpul;

NPUMEHAMb NPU peuleHUU
3a0au npocmetiuiue
@DYHKYUU KOMNIIEKCHOU
nepemeHHoU Kax
2eomempuyecKue
npeobpazosanus




MIPOCTEHNIINX CIIYqasiX U3

pPaBEHCTBA OJIHY
MIEPEMEHHYIO Yepe3
ApYyTHue,

— BBIYUCIIATH B IPOCTHIX
Cllydasix 3Ha4eHHUs

YHCJIOBBIX U 6yKBCHHBIX

BBIpAXKEHUM,
OCYILIECTBIISS
HEO0O0X0MMBbIE
MTOJICTAHOBKH U
npeoOpa3oBaHus;

— u300paxarh
CXEMaTUYECKH yToJl,
BEJIMYMHA KOTOPOTO
BBIpaKCHA B Tpalycax;

— OLCHHBATh 3HAKH
CHUHYC4a, KOCUHYCAa,
TaHI'CHCA, KOTaHI'CHCa
KOHKPCTHBIX YI'JIOB.

B nosceonesnoii orcuznu u
npu uU3yHeHuu opyaux
VUeOHbIX npeoMemos:

— BBIIOJIHATD
BBIYMCIICHUS [IPU
pelIeHny 3aaa4

usyyeHuu Opyeux y4eOHvlx
npeomemos:

8bLINOIHAMb 0CUCMBUSL C
YUCTIO8bIMU OAHHBIMU NPU
peuieHuu 3a0ay
NPAKMUYECcKo20 xapakmepa u
3a0a4 U3 pasiudHbIX
obaacmeti 3HAHUU, UCNONb3YSL
npu Heobxo0ouMocmu
Cnpasounvie Mamepuabl U
8bIYUCTUMETIbHBLE
ycmpoucmea,

OoYyeHusamv, CPaABHUBAMb U
UCNONIb308aMb NPU PeUleHUU
NPAKMUYEecKux 3a0a4
YUCNI08ble 3HAYCHUS PEeATIbHbIX
8eNIUYUH, KOHKDemHble
YUCNI08ble XAPAKMEPUCTUKU
00bEKM08 OKPYIHCAIOULe20
mupa

JorapuMHUICCKHX,
CTEIIEHHBIX,
UPpaLMOHATIBHBIX
BBIPAKCHUM.

B nosceonesnoii srcuznu u npu

uzyyeHuu opyaux
npeomemos:

BBITIOJTHATH U OOBSICHATH
CpaBHEHHE PE3yJIbTaTOB
BBIYUCIICHUH NPH
PEIICHUU PAKTHIECKUX
3aja4, B TOM 4HCIie
MPUOIMKEHHBIX
BBIYMCIICHU, UCTIOb3YS
pasHbIe CITOCOOBI
CpaBHEHUN;

3aMyuChIBaTh, CPABHUBATH,
OKpYIJISTh YUCIIOBbBIE
JTAHHBIE peabHbIX
BEJIMYMH C
MCIIOJIb30BAHNEM PaA3HbBIX
CHUCTEM H3MEPEHHS;
COCTaBJISITh U OLICHUBATh
pa3HbIMH crIocO0aMu
YHCIIOBbIE




MIPAKTHIECKOTO
XapakrTepa;

BBITIOJIHATH
MIPAKTUIECKHUE PACUETHI C
WCIIOJIb30BAHUEM TIPU
HEOOXOIMMOCTH
CIIPAaBOYHBIX

MaTepHaioB U
BBIYUCIIUTCIBbHBIX
YCTPOMCTB;

COOTHOCHTB PealTbHBIC
BCJIINYUHBI,
XapaKTepI/ICTI/IKI/I
00BEKTOB OKPY>KAIOIIETO
MHpa C UX KOHKPETHBIMH
YHCJIOBBIMM 3HAUCHHSIMU;

WCIIOJh30BATh METO/IbI
OKpYTJICHUS,
MPUOJIMKECHHS |
MPUKHJIKU TIPU PEIICHUN
MPAKTUYCCKUX 3214
MOBCETHCBHOM JKU3HU

BBIPAKECHU IIPU PEILICHUU
MMPAKTUYCCKUX 3a1a4 U
3a1a4 U3 APYrux y4eOHbIX
[pEAMETOB

Ypaeuenus
u
HepaseHcme

Pemars nuHenHrie
YPaBHEHUS U

—  Pewams PAayUOHAlbHbIE,

nokasameijlibHble U

CB00OHO
OIePUPOBATH

—  Hocmuorcenue
pe3yibmamos pasoena




HEPaBEHCTBA,
KBaJIpaTHbIE
YpaBHEHHUS;

pemiatb
norapudmudeckue
ypaBHeHus Bua log a (bx
+ ¢) = d u mpocTeiime
HepaBeHCTBa Bua l0g 4 X

<d;

pemaTh

MoKa3aTeIbHbIE
ypaBHeHus, BHa a”*t= d
(rme d MoxHO
NPE/ICTaBUTh B BU/IC
CTENEHU C OCHOBAHHEM )
U MPOCTEUIINE
HEepaBeHCTBa BHa &

<d (rze dmoxHO
NPECTaBUTh B BUJIC
CTENCHU C OCHOBAaHUEM
a);.

MPUBOIUTH HECKOJILKO
PUMEPOB KOPHEH
MPOCTEUIITETO
TPUTOHOMETPUYECKOT O
ypaBHEHHS BUa: Sin

Jloeapugmuieckue
VpasHeHus U Hepagencmad,
npocmeuuiue
uppayuoHaibHvle U
mpueconomempuyecKue
VpasHeHusl, HepaseHCcmed U
ux cucmembl;
UCNONIL3068aMb MEMOoObl
peutenus ypagHeHui:
npusedeHue K 8Udy
«npousgeoenue  pagHo
HYIO»  UMU  «4aCmHOe
PAasHO  HYMO», 3aMeHda
nepemMeHHbIX;
UCNONIb3068aMb MEMOO
UHMepP8anos Ojisi peuleHusl
Hepagencms,
ucnovb308ams epaguyecKuti
Memoo 0715 NPUOTUINCEHHO2O
peutenus ypasHeHu u
HepageHcma,

usobpasicamo Ha
MPUSOHOMeMpU4ecKoll
OKDYIHCHOCIU

MHOJCECM80 peuleHull
npocmeuuux
MPUSOHOMEMPULECKUX

IMOHATHUAMU: YPAaBHCHUC,
HEpPaBEHCTBO,
PAaBHOCHJIBHBIC YPAaBHCHHA
Y HEPaBEHCTBA, ypaBHEHHE,
SIBIISTIOIIIEECS! CIICICTBUEM
JPYroro ypaBHEHHS,
YpaBHEHUS, paBHOCUJIbHEIE
Ha MHOKECTBE,
paBHOCHUIIBLHBIE
npeoOpazoBaHUs
YpaBHEHUH;

pemaTh pa3Hbie BUIBI
YpaBHEHUH U HEPABEHCTB U
UX CHCTEM, B TOM YHUCJIE
HEKOTOPbIC YpaBHEHUS 3-i1
u 4-# cTenenei, 1poOHo-
palMOHAIIBHBIE U
UPPALMOHAIIBHBIE;

OBJIaJIeTh OCHOBHBIMU
TUTIAMU TIOKa3aTeNbHBIX,
Jorapu(pMUUECcKUX,
UPPALMOHATILHBIX,

1;

Cc80000HO onpeodensimb
Mun u 8b1OUPAMb MEMOO
peuieHus noOKa3amenbHblx
U 102apu@mMuieckux
VPasHeHull U HEPaABeHCMmS,
UPPAYUOHATILHBIX
VPasHeHUll U HEPABEeHCMS,
MPUSOHOMEMPUYECKUX
VPa8HeHUll U HEPABEHCMS,
ux cucmem,

Cc80000HO pewams
cucmemvl TUHEUHbIX
VPaBHeHUl;

peuiams 0CHOBHbIe
MUNbl ypaeHeHutl u
Hepagencma ¢
napamempamu,

NPUMEHAMb NPU peUleHUU
3a0au nHepasencmea Kowu
— bynakosckoeo,
bepuynnu;

umenio npedcmameﬂue




X =a, Cos X = a, tg X
=a,clgx=a,ronea—
TaOJMYHOE 3HAYECHHE
COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKOMN

(GyHKIMH.

B nosceonesnoii scuznu u
npu u3yHeHUU Opyaux
npeomemoas:

— COCTAaBIIATh U peuIaTh
YpPaBHEHUS U CHCTEMBI

YPAaBHEHUH MPU PEIICHUH

HECIIOXHBIX
IMPaKTUYCCKUX 3aaa4

YpasHeHuil U HepageHCcms;

8bINOIHAMB 0OMOOP KOPHell
VPAGHEeHUU U peuleHull
HepaseHCcma 6 COOMEemcmeauu
¢ OONOIHUMENbHBIMU
VCILOBUAMU U OCPAHUYEHUSMU.

NOBCEOHEBHOU JHCU3HU U NpU
uzyueHuu Opyeux y4eOHvIX
npeomemos:

COCMasAms U peuams

YpasHeHus, cucmembl
VpasHeHuil U HepageHCcmaea npu
peuteHuu 3a0a4 opyaux
VUEOHBIX NPeOMemos,

UCNOIBb308aMb YPABHEHUS U
HepaseHcmaa 0iis
NOCMPOEHUs. U UCCIe008AHUSL
npocmeuuux
MamemamuyecKux mooenetl
PeanbHbIX CUmyayuti unu
NPUKIAOHBIX 3A0a4,;

ymemo
UHMeEpPnpemuposamso

CTEIICHHBIX YPaBHEHUH U
HEPaBEHCTB U
CTaHJApTHBIMH METOaMHU
UX pELICHUN U IPUMEHSATH
WX [IPU PELICHUM 3a/a4;

MPUMEHSITH TEOPEMY
besy k pemrenuro
YpaBHEHUH;

IIPUMEHATH Teopemy Buera
JUISL peIIeHNs HEKOTOPBIX
YpaBHEHUH CTETIEHU BbIIIE
BTOPOW;

ITOHUMATh CMBICI TEOPEM

O PaBHOCHJIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpazoBaHMIX
YpaBHEHUH U YMETh UX
JIOKa3bIBaTh;

BJIa/IETh METOIaMU
pelIeHNs] ypaBHEHUM,
HEPAaBEHCTB U UX
CUCTEM, YMETh
BBIOMpATh METOJ
pelieHus u
000CHOBBIBAThH CBOM
BBIOOD;

0 HEepaeHCmeax
MeHCOY CPeOHUMU
cmeneHHbIMU




NOMLYYEeHHbIIL NPU PEULCHUU — HCIIOJIB30BaTb METOJ
VPaBHEHUsl, HePaBeHCcmeda Uil MHTEPBAIOB [UIS PELICHHS
cucmembsl pesyiomam, HEPABEHCTB, B TOM 4HUCIIE
oyeHusams e2o JIpOOHO- pallMOHATBHBIX U

npasoonooodue 6 KOHmMeKcme
3A0AHHOT PeanlbHOU CUmyayuu
UU NPUKIAOHOU 3a0adU

BKJIFOUAIONINX B ce0s
UppaIMOHATILHBIC
BBIPKEHUS;

pemarb
anreOpanvecKue
YPaBHEHHUS U
HEPABEHCTBA U UX
CHUCTEMBEI C
napaMeTpamMu
anreOpanvecKuM u
rpaduYecKuM
METOIAMU;

BJIAZICTH pa3HBIMU
METOJaMU
JOoKa3aTeJIbCTBa
HEPAaBCHCTB;

peliath ypaBHEHHS B
LENbIX YHCIIaX;

HU300paxaTh
MHOYKECTBA Ha
TUIOCKOCTH,
3a/laBaeMble
YpaBHEHUSMH,




HEpaBEHCTBAMH M UX
CHCTEMaMH;

— ¢BOOOJIHO HMCIIOJIb30BATh
TOKJIECTBEHHbBIE
npeoOpazoBaHus MpU
pelIeHnN ypaBHEHUN 1
CHUCTEM YpaBHEHUI

B nosceonesnoii srcuznu u npu
uzyuenul Opyaux
npeomemos:

— COCTaBJIATh U penIaTh
YpaBHEHUS, HEPABEHCTBA,
WX CUCTEMBI TIPU PEIICHUA
3a/1a4 APYrux yaeOHbIX
MPEIMETOB;

— BBITIOJIHSATH OLICHKY
MIPaBI0TIOI0OMS
pE3yNIbTATOB, MOJTYyYaEMbIX
MIPH PEMIEHAU PA3ITHMYHBIX
ypaBHEHUH, HEPABEHCTB U
WX CHUCTEM IIPHU PEUICHUHU
3a[a4 JpYTux y4eOHbIX
MPEIMETOB;

— COCTaBJATh U pCIIATb




YpaBHEHUS U HEPABEHCTBA
C IapaMeTpamHu Ipu
pelIeHnH 3a1a4 JpYTux
y4eOHBIX MPEAMETOB;

COCTaBJISITh YPAaBHEHMUE,
HEPaBEHCTBO MJIM UX
CHUCTEMY, ONHCHIBAIOIINE
peaIbHYIO CUTYALMIO WU
MPUKIIAIHYIO 3a7a4y,
WHTEPIPETUPOBATH
MIOJTY4ECHHBIE PE3YNbTATHI;

HCII0JIb30BATh
MIpOrpaMMHBIE CPEJICTBA
IIPU PEIICHUU OTJENIbHBIX
KJIACCOB YpaBHEHUM U
HEPABEHCTB

Dyukyuu

— OmnepupoBaTh Ha
0a30BOM ypOBHE
MOHATHSIMH:
3aBUCHUMOCTD BEJIHYMH,
(GyHKIHS, apryMEeHT |
3HaueHUe PYHKIIUU,
00macTh

- Onepupoeamb NOHAMUAMU.

3a6UCUMOCTIb GETUYUH,
Qyuryus, apeymenm u
3HaueHue yHKyuu,
obracmuv onpeoenenus u
MHOICECMB0 3HAYEeHUl

Brnaners nonstusamu:
3aBUCUMOCTD BEJIMYHH,
(byHKIUS, apryMEHT U
3HaYeHue QyHKIUH,
o01acTh ornpeaeneHus u
MHO>KECTBO 3HAaYEHUI

byHKIHH, TpaduK

—  Hocmuorcenue

pe3yremamos pasoena I1;

eademv noHsmuem
ACUMNMOMblL U yMenb
€20 npuMeHsms npu
peulenuy 3a0a4;




OTpeJeNieHus: U
MHOY>ECTBO 3HAYEHUN
¢bynkuuu, rpaduk
3aBHCUMOCTH, I'paduk
(GyHKIMY, HYTU
(YHKIMH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
BO3pacTaHHE Ha
YHCIIOBOM IPOMEXKYTKE,
yObIBaHUE Ha YUCIOBOM
MIPOMEKYTKE,
HauOoJbIIee U
HauMeEHblIIee 3HaueHue
(YHKIIMM HA YUCTIOBOM
MIPOMEKYTKE,
nepuoandeckas QyHKIIUS,
MepHo/I;

orepupoBaTh Ha 0a30BOM
YpOBHE NOHSTUSIMHU:
npsiMasi 1 oopaTHas
MPOMOPIUOHATBHOCTh
JIMHEWHAas,
KBaJIpaTUyHasl,

@ynryuu, epagux
3asucumocmiu, epagux
@yHxyuu, Hyau gyukyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
go3pacmanue Ha YUCi080M
npomexcymke, yovieanue Ha
YUCTI080M NPOMEICYIIKeE,
Haubonvbuiee U HaumeHbuLee
3HaueHue hyHKyuu Ha
YUCTIO80M NPOMEICYMKeE,
nepuooudeckas yHKyus,
nepuoo, YemHas U Heuemudas
dynryuu;

onepuposams NOHAMUAMIU.
npamas u 0opamuas
NPONOPYUOHAILHOCHb,
JIUHEUHAs, K8AOpamu4Has,
Jo2apugpmudeckasn u
nokasamenvbHas QyHKyuu,
mMpu2oHoMempuiecKue
dynkyuu;

onpeoeisimy 3HaueHue
yHKYUU NO 3HAUEHUIO
apaymenma npu pasiuiHslx
cnocobax 3a0anus QYHKYuu,

3aBHCHUMOCTH, TpaduK
byHKIMY, HYTH QYHKITUH,
IIPOMEXKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHHe Ha YHCIOBOM

IPOMEXYTKE, yObIBaHHE Ha

YHCIIOBOM MPOMEKYTKE,
HauOoJIbIIEeE U
HauMEHbIIIee 3HaUeHUE
(GYHKIMH HAa YUCIIOBOM
MIPOMEXKYTKE,
nepuoanueckas GyHkus,

nepruoa, 4€THasd U HCUCTHAA

GyHKIIUN; YMETh
NPUMEHSTh OTH TTOHSTHUS
NIPU PEUICHNN 337139,

— BJAJETh ITIOHATHEM
cTerneHHast PyHKITUS;
CTPOHTH €€ rpaduK u
YMETh TPUMECHSATH
CBOMCTBA CTEIICHHOM
(GyHKIMH IPU pELICHUH
3a7a4;

— BJAJETh MOHATUSIMU

NPUMEHSIMb MemoObl
peuienus npOCmeuuiux
oughghepenyuanvrovix
YpaeHeHull nepeozo u
8MOPO20 NOPSIOKOE




norapudmmuyueckas u
noxaszaTenbHas (pyHKIHH,
TPUTOHOMETPUYECKHUE
GbyHKIWH;

pacrno3HaBaTh rpaQuKu
3JIEMEHTAPHBIX PYHKINI:
psiMOi 1 oOpaTHOM
MPOTIOPITMOHATIEHOCTH

, TUHCHUHOM,
KBaJPaTHUYHOM,
sorapuMuIecKoit u
MTOKa3aTEIbHOU
byHKINH,
TPUTOHOMETPUUECKUX
GbyHKIIHMI;

COOTHOCHUTH Tpapuku
AJIeMEHTapHBIX (QYHKITUH:
psIMOM ¥ 0OpaTHOM
MIPOMOPIUOHATBHOCTH

, TUHEHHOMH,
KBaJIpaTUYHOM,
norapupMUIecKon U
I0Ka3aTeIbHOU

GbyHKIHH,

—  cmpoumbv epaguKru u3yueHHbIX
@yHxyuil;

—  OnucwLIBamMb NO epaAPUKY U 8
NPOCMeEUUUX Cyuasx no
¢opmyne nosedenue u

ceolcmea (hyHKyuil, Haxooumso

no epaguxy @yHKyuu
Haubonvbuiue u HaumMenbuiue
SHAYeHUsl;

— cmpoumbv 9cKu3 epagpuxa
¢ynryuu,
yooesnemeaopsouel
npuseodeHHoM)y Habopy
yenosutl (npomedcymru
803pacmanus/yovieanus,
3Hauenue hyHKyuu 8
3A0aHHOU MouKe, MOYKU
IKCMPemMymos, aCUMIIOMbl,
HYIU YYHKYUU U m.0.);

— pewiamv YpasHeHus,
npocmetiuiue cucmembl
YpasHeHu, UCNoIb3ys
ceoticmea hyHKyull u ux
epagukos.

B noeceouesnoii orcusnu u npu
usyyeHuu Opyaux yueOHbIX
npeomMemos:

nokaszarenbHast O yHKIHSA,
HKCIOHEHTA; CTPOUTH UX
rpaduKu U yMETb
IIPUMEHATH CBOWCTBA
NoKa3areabHON (QYyHKIIMU
IIPU PELIEHUN 33/1a4;

BJIQJIETh TTOHITHEM
norapudmMudeckas
(GyHKLMS; CTPOUTD €€
rpaduk U yMeTb
IIPUMEHATH CBOWCTBA
norapuMudecKoit
(GYHKIMH NTPU peLICHUH
3ajad;

BJIa/IETh MOHITUSIMU
TPUTOHOMETPHUUECKUE
(GYHKIIUU; CTPOUTH UX
rpaduKu U yMETh
MPUMEHSTH CBONCTBA
TPUTOHOMETPHUYECKUX
(GYHKIUN MTPU pEeIICHUH
3ajad;

BJIQ/ICTh MOHATHEM
obOpaTHast pyHKIIHUS;
MPUMEHSITh 3TO MOHATHE
IpY pelIeHUuH




TPUTOHOMETPHUYECKHX
¢bynkuuii ¢ popmynamu,
KOTOPBIMH OHH 33]1aHBbI;
HAXOJUTh 10 Tpaduky
MpUOIMKEHHO 3HAUECHUS
(GbyHKIIMU B 33JJaHHBIX
TOYKaX;

OTIpENIENATH TI0
rpaduky cBoiicTBa
GbyHKIMM (HyIH,
MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJbIINE U
HauMEHBIIIHE

3HAYEHUS U T.11.);
CTPOUTH 3CKH3 rpaduka
dbyHKINH,
yIIOBJIETBOPSIOLICH
MIpUBEACHHOMY Habopy
yCIOBUH (MIPOMEKYTKH
BO3pacTaHus /
yObIBaHUS, 3HAUCHHE
(GyHKIMY B 331aHHOI

— onpedensimv no epaguram u

UCNONb308aMb OJISl pEULeHUS
NPUKIAOHBIX 3A0aY C8OUCMBA
PeanbHbIX NPOYeccos u
3asucumocmeli (Haubonvuiue u
HauMeHbuUe 3HAYeHUsl,
APOMENCYMKU 803PACMAHUSA U
VObl8anUsl yHKYUU,
APOMENCYMKU
3HAKONOCMOAHCMEA,
ACUMNMOMbl, NEPUOO U M.N.);

UHmMepnpemuposams
ceoticmea 8 KOHmeKcme
KOHKPEmHOU NPpaKmuyeckol
cumyayuu,;

onpeodensimes no epaguxam
npocmeuuiue
Xapaxkmepucmuxu
nepuooUdecKux npoyeccos 8
buonozuu, SIKOHOMUKe,
My3biKe, paouocesizu u op.
(amnaumyoa, nepuoo u m.n.)

B

3aza4;
MPUMEHSATD NPU
pelIeHnHy 3a1a4
CBOMCTBA (YHKITHIA:
YETHOCTb,
NEPUOJUYHOCTbD,
OTPaHUYEHHOCTb;
MPUMEHSATH NPU
pelIeHny 3a1a4
npeoOpazoBaHus
rpadukoB QyHKIHUI;
BIIAJICTh TIOHATHUSAMHA
YHCIIOBast
MOCIIE0BATEILHOCTD,
apudmMeTHIecKas u
reoMeTpuiecKast
IPOrpeccusi;
PUMEHSITH [IPU
pellieHnu 3a1a4
CBOMCTBA U MPU3HAKU
apuMeTUUECKON U
reOMETPUIECKON
MPOTPECCUH.
NOBCEOHEBHOU JHCUZHU U NpU
usyyeHuu Opyeux yueOHvIX
npeomemos:
OTIPENEIATH IO
rpadukam u
UCIIOJIb30BATh ISl




TOYKE, TOUKH
9KCTPEMYMOB U T.[1.).

B nosceonesnoi sorcuznu u
npu uU3yHeHUU Opyeux
npeomemos:

— ONpEAeNATH I0
rpadukam cBoHCTBa
peanbHBIX MPOIIECCOB U
3aBUCUMOCTEN
(HanOousblINE U
HaWMEHbBIIINE 3HAYCHUS,
MIPOMEXKYTKH
BO3PACTAaHUS U
yOBbIBaHUS, MPOMEKYTKHI
3HAKOITOCTOSIHCTBA U
T.IL.);

— HHTEpPIPETUPOBATH
CBOICTBA B KOHTEKCTE
KOHKPETHOU
MPAKTUYECKOW CUTyaIuu

pelIeHus PUKJIATHBIX
3a/1a4 CBOMCTBA pEabHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HambonpIue u
HauMEHbIINE 3HAYEHUS,
IIPOMEXYTKU BO3paCTaHUs
U yObIBaHMS PYHKIIUH,
POMEXYTKA
3HAKOTOCTOSIHCTBA,
ACUMITOTHI, TOUYKH
neperu6da, nepuo u T.1.);
UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOM

MPaAKTUYECKOU

CUTYalluu;.

oTpeensTh 1o rpadukam
MpOCTEUIINE
XapaKTePUCTUKU
MEPUOTUYECKUX MPOIIECCOB
B OMOJIOTHH, SKOHOMHUKE,
MY3BbIKE, PaJAUOCBS3H U JP.
(amMmIuTYIa, IEPHO U
T.I1.)




Onemenmul
mamemamu
uecKo2o
ananuza

OnepupoBarh Ha
0a30BOM ypOBHE
MOHATUSMHU:
MIPOU3BOIHAS

(yHKIIUM B TOUKE,
KacaTrenbHasl K

rpaduky ¢pyHKIUY,
MIPOU3BOIHAS

byHKINH;

OTIpEIeNATh 3HaYCHHE
MIPOU3BOIHOM (PyHKIIMHU B
TOYKE TI0 H300paKEHUIO
KacaTeJlbHOU K rpaduky,
MPOBEICHHOM B ATOM
TOUKE;

pelIaTh HeCIOXKHbBIC
3aJlauM Ha IPUMCHCHHE
CBSI3H MEKTY
MIPOMEIKYTKAMH
MOHOTOHHOCTH H
TOYKaMH IKCTpEMyMa
(GyHKIMH, ¢ OJTHOMN
CTOPOHBI, H
MIPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U

Onepupogsams NOHAMUAMU.
nPpou3800HAst YYHKYUU 8
mouke, KacamenbHas K
epagpuxy ynukyuu,
npouU3BOOHASE PYHKYUU,
BLIYUCTIAMb NPOU3BOOHVIO
00HOYNIEHA, MHO20YJIeHd,
K8AOpAMHO20 KOPH,
NPOU3800HYIO CYMMbl
Gdynryuii;

BLIYUCTIAMb NPOU3BOOHBLE
NEMEHMAPHBIX DYHKYULL U
UX KOMOUHAYULL, UCNOb3YS
CNpasouHble MAMepuabl,
uccneo06ams 6 NpOCmMeuux
cayuasx pynkyuu Ha
MOHOMOHHOCMb, HAXOOUMb
HaubobuUe U HAUMEHbLUIUE
3HAYeHUst YYHKYUl, Cmpoums
2papuKku MHO2OUNEHO8 U
NPOCMEUuUx payuoHaIbHbIX
@YHKYULL ¢ UCNONL30BAHUEM
annapama

Bagers monsgtunem
OECKOHEUHO
yObIBaroIIas
reoMeTpuIecKast
MIPOTPECCHUsi U yMETh
MPUMEHSITH €T0 TIPH
pElICHUH 33139,
MPUMEHSITH JUTS PEIICHUS
3aJ1a4 TEOPHIO MPEICIIOB;
BJIAJETH OHATHAMHI
OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJIbIE
YHUCIIOBLIE
MOCJIEA0OBATENLHOCTH 1
YMETh CPaBHUBATH
OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJIbIe
MOCJIEA0BATENLHOCTH;
BJIAJETh HOHATUSAMM:
npou3BoHas (GYHKIIUU B
TOYKE, TPOU3BOHAS
byHKIMH;

BBIYUCIATH
MIPOU3BOIHBIC
3JIEMEHTAPHBIX

byHKIMA U UX
KOMOMHAIIHIL;

Jlocmuoicenue
pe3yarbmamos pasoena I,

Cc80000HO 611a0€eNb
CMAaHOapmHuIM
annapamom
Mamemamuyecko2o
amanuza OJisl 8bIYUCTIeHUs
npoOU3800HLIX PYHKYUU
0O0HOU NepemeHHOU,

C80000HO NpUMEHAMb
annapam
MAMemMamuyecko20
AHATU3A OIS UCCAeO08aAHUSA
@DyHKYUL U nOcMpoeHus
epaguros, 6 mom uucie
Uccnedo8anus Ha
BBINYKIOCHIb,

onepuposeamv NoHsAmMuem
nepeooopasHoll (hyHKyuU
0J151 peuerust 3a0a4,

0871a0emb OCHOBHbIMU
ceedeHusMu 00 unmezpaie
Hvromona—




HYJISIMU IIPOU3BOHOU
9TON (QYHKIHH — C
JPYTOM.

B noeceonesHou sHcuzHU U
ApuU U3YYeHUU Opy2ux
npeomemos:

— TOJIB3YSCh rpauKamu,
CpaBHUBATh CKOPOCTH
BO3pacTanus (pocTa,
MTOBBIIICHUS,
YBEJIMUYEHUS U T.I1.) WU
CKOPOCTH YObIBaHUS
(mageHus1, CHIDKCHUS,
YMEHBIIECHUS U T.I1.)
BEJIMYMH B PEaIbHBIX
npoleccax;

— COOTHOCHUTH TpaduKu
peaIbHBIX MTPOLIECCOB U
3aBUCHUMOCTEH C UX
OTIMCAHUSMH,
BKJIIOUAIOLIUMU
XapaKTePUCTUKHU
CKOPOCTH HU3MEHEHHS
(OBICTpBII pOCT,
IJIaBHOE MOHIKEHUE U
T.1L.);

mamemamudecKkozo
anaiusda.

B noesceonesnou owcusnu u npu

uzyuenuy Opyeux yueOHvix
npeomemoas:

—  pewamsv npuxkiadHvle 3a0ayu

u3 buonocuu, GuauUKU, XuMu,
IKOHOMUKU U OPYUX
NPeoMemos, Ce3aHHble C
uccneoosanuem
Xapakxmepucmux peanibHulx
nPoOYecco8, HaxoHcoeHuem
HAUOOIbUUX U HAUMEHBULUX
3HAYeHull, CKOpocmu u
VCKOpEHUsL U M.N.;

UHmMepnpemuposams
NOYYeHHble pe3ylbmamuyl

B

UCCIIEIOBATh (PYHKIIMH Ha
MOHOTOHHOCTbH U
IKCTPEMYMBI;

CTPOUTH TPaPUKH U
NPUMEHSTH K PEIICHHUIO
3aj1a4, B TOM YHUCIIE C
apaMeTpoM;

BJIQJIETh TTOHITHEM
KacaTesbHas K rpaguky
GyHKIMM U YMETh
NPUMEHSTH €ro pu
peIIeHUH 33/1ad;

BJIa/IETh MOHITUSIMU
nepBooOpazHas
byHKIHUA,
OIpeCICHHBIN
UHTETpa;

IPUMEHSITh TEOpEMY
Herorona—JleiiOuuna u ee
CIICJICTBUSA JJIs PEILICHUS
3a/1ad4.

NOBCEOHEBHOU JHCUSHU U NpU
usyyeHuu Opyeux yueOHvIX
npeomemos:
pelarh NpPUKIIaIHbIe
3a/1a4¥ U3 OUOJIOTHH,
bU3NKHN, XUMUH,
DKOHOMUKHU U JAPYTHUX

Jletionuya u e2o
npocmenuux
NPUMEHEHUSIX;

onepuposams 8
CMAHOAPMHBIX CUMYAYUSX
NPOU360OHbIMU BbICULUX
nops0Ko8,

YMemb NPUMEHAMb NPu
peutenuu 3a0a4 ceoicmea
Henpepvl8HbIX PYHKYULL,

YyMemb NPUMEHAMb NPU
peuilenuu 3a0a4 meopemol
Beuepwmpacca,

YyMemb 8bINOIHAMb
npuOIUIICEHHBLE
BbIUUCIEHUSL (MEMOObL
peulenus ypasHe U,
8bIYUCTICHUS
onpeoeneHH020
unmezpana),

yMemb NPUMEHsIMb
NPUNOdICEHUEe
npouU3800HOL U
onpeoeneHH020




— HCHOJb30BaTh rpaduku
peabHBIX IPOLECCOB
JUIS pelIeHUs
HECJIOKHBIX PUKJIIAJHBIX
3ajad, B TOM 4UCIIe
onpezenss no rpaguxky
CKOPOCTh X0/1a TpolLecca

IIPEAMETOB, CBSI3aHHBIE C
UCCIIEI0BaHUEM
XapaKTEPUCTUK
IIPOLIECCOB;

WHTEPIPETUPOBATh
ITOJTy4ECHHBIE
pe3yiabTaThl

UHmeecpajia K peuteHuro
3a0ay ecmecmeo3HaruA,

61a0emsv NOHAMUAMU
emopas npou3eo0Has,
8LINYKIOCHb epagura
dyukyuu u ymems
uccne0o8amv QyHKyuo
Ha 8bINYKIOCHb

Cmamucmu
Ka u meopus
8epoAmHOC
meil, 102uUKa
u
KomMoOunamo
PpuKa

— OmnepupoBaTh Ha
06a30BOM ypOBHE
OCHOBHBIMH
onucaTeIbHbIMU
XapaKkTepUCTUKaMHU
YUCJIOBOTO Habopa:
cpenHee
apudmeruyeckoe,
MeJ1aHa,
HauOoJbIlIee U
HauMEHbIIIee
3HAUCHUS;

— ONepHpoBaTh Ha
0a30BOM ypOBHE
MOHSATHSMH: YacTOTa U
BEPOSATHOCTh COOBITHS,
clly4yaiHbIi BBIOOD,
OTIBITHI C
PaBHOBO3MOKHBIMHU

—  Umems npeocmasnenue o

OUCKPEMHBIX U HeNnpepbl8HbIX
CILYYAUHBIX 8EIUYUHAX, U
pacnpeoeneHusx, o
He3a8UCUMOCMU CTYYAUHBIX
BENUYUH,

umems npeocmasienue o
MAmMemMamuyeckom
0JCUOAHUU U OUCNEPCUU
CYUAUHBIX BEIUYUH,

umems npeocmasienue o
HOPMANbHOM pacnpeoeienuu
U npumepax HOpMaibHO
pacnpeoeieHubiX CIy4auHbIX
BENUYUH,

NOHUMAMb CYMb 3AKOHA
OobuuUx yucen u

OnepupoBaTh OCHOBHBIMHU
OTHCATeITLHBIMU
XapaKTepUCTHUKAMU
YUCI0BOTO HabOpa,
MOHITHEM TeHepaibHas
COBOKYITHOCTh M BBIOOPKO#
U3 Hee;

OTIepUPOBATH NOHITUSIMU:
4acToTa U BEPOSITHOCTh
COOBITHSA, CyMMa U
MIPOU3BECHUE
BEPOSITHOCTEH, BEIYUCIISTH
BEPOSITHOCTH COOBITHI Ha
OCHOBE TOJICYeTa YKcia
HCXOJIOB;

BJIa/IETh OCHOBHBIMU
MOHITHSIMH

Jlocmuoicenue
pe3ynrbmamos pasoena Il;

umems npeocmasiexue o
YEHMPAIbHOU NPeoeibHOl
meopeme;

umems npeocmasiexue o
8b100POUHOM
Koaghhuyuenme
Koppenayuu u TuHeuHou
pezpeccuul;

umems npeocmasienue o
CMamucmuyeckux
2unome3sax u npoeepke
CMamucmuyecKkou
2unomesvl, 0 CmMamucmuke
Kpumepusi u ee yposHe
SHAYUMOCTIU,




AJIEMEHTaAPHBIMU
COOBITHSIMH,

—  BBIYUCITH
BEPOSITHOCTH COOBITUH
Ha OCHOBE TI0JICUeTa
YHCIIa UCXOJIOB.

B nosceonesnoti srcuznu u
npu usyyeHuu opyeux
npeomemoas:

— OIICHUBATh U
CpPaBHMBATH B IPOCTHIX
CIy4asiX BEPOSTHOCTH
COOBITHI B peaTbHOM
JKU3HU,

— YUTaTh, COMOCTABIIATH,
CpPaBHUBATH,
HHTEPIPETUPOBATH B
MPOCTHIX CITydastx
peabHBIE TaHHBIE,
MPEICTABICHHBIE B BUJIE
Ta0JIHII, TUarpamm,
rpauKoB

8b100POUHO20 Memooa
usmepenusl
geposimHocmel;

—  umems npedcmasienue 0o
VCI0BHOU 8ePOSIMHOCMU U O
NOIHOUL 8EPOAMHOCIU,
NPUMEHAMb UX 8 peuleHUl
3aoau;

—  umemv npedcmasieHue o
BAJHCHBIX YACTIHBIX BUOAX
pacnpeoeneHull U NPUMeHsAMb
Ux 6 peweHuu 3a0ay,

—  umemb npedcmasieHue o
KOppensayuu Cry4aunslx
8eUYUH, O TUHEUHOU
pezpeccu.

B noesceonesnoii srcuznu u npu
usyyeHuu Opyaux npeomemos:

—  BBLIYUCTIAMb UTU OYEHUBAMND
8epOSIMHOCMU COObIMULL 8
PEanbHOU HCUSHU,

—  8blOUpamsb nooxoosawue
Memoovl npedcmasieHust u
00pabomku OaHHbIX,

— ymemb peuaniob
Hecl0icHble 3a0aYU Ha

KOMOMHATOPUKH U
YMETb UX NPUMEHATH
IIpU pELICHUN 3aj1ay;

UMETh MpecTaBieHue 00
OCHOBAax TEOPHUH
BEpPOSITHOCTEM;

UMETD MPEJCTABICHUE O
JTUCKPETHBIX U
HETPEPHIBHBIX CITYYalHBIX
BEJIMYMHAX, U
pacnpeeneHusx, o
HE3aBHUCHUMOCTH
CIIy4aiHbIX BEJINYMH;

UMETh MPEJCTaBIICHUE O
MaTeMaTH4YeCKOM
0’KUJAHUU U TUCTIEPCUU
CIy4alHbIX BEJIMYMH;

UMETh MPEJCTaBICHUE O
COBMECTHBIX
pacnpeaeneHusxX
CIIy4ailHbIX BEJIMYHH;

MIOHUMATh CyTh 3aKOHA
0OJBIINX YHCET U
BBIOOPOYHOIO METO 1A
HU3MEPEHUS BEPOSATHOCTEH;

HMCETHb NPCACTABJICHUC

umems npedcmasienue o
CBA3U IMIUPUYECKUX U
meopemuyecKux
pacnpeoeneHull;

umems npedcmasienue o
KOOUpOBanuu, 080UYHOL
3anucu, 08OUYHOM Oepese;

61a0emsb 0OCHOBHbIMU
NOHAMUAMU MeopUl
epaghos (epagh, sepuuna,
pebpo, cmenensb epuiUmbl,
nyme 6 epage) u ymemo
NpUMEHSIMb UX Npu
peuteHuu 3a0ay;

umems npeocmasieHue o
oepesvsix u ymemsn
NPUMEHMb NPU PeueHUU
3a0ay;

81a0emsb nOHAmuUeMm
CBA3HOCTb U YMeNb
NPUMEHMD
KOMNOHEHMbl
C8A3HOCIU NPU
peutenuu 3a0ay;

yMemb oCyuwecmenams
nymu no pebpam,




npuMeHeHue 3aKOHA OOTbUIUX
yucen 8 CoOyuoiocul,
cmpaxoeanuu,
30pasooxpaneHul,
obecneuenuu bezonacHocmu
HaceleHUs 8 YPe38blUaALHbIX
cumyayusix

0 HOPMaJILHOM
pacnpeneneHuu u
npuMepax HOpMaJIbHO
pacnpeesieHHbIX
CIIy4ailHbIX BEJIUYMH;

— HMETh NPEACTABICHUE O
KOPPEJSLHH CIIy4alHbIX
BCJINYHH.

B nosceonesnoii srcuznu u npu
uzyuenuu Opyaux
npeomemos:

— BBIYUCIIATH WIH
OILICHUBATh BEPOSATHOCTH
COOBITHI B peaTbHOM
KWU3HU;

— BBIOMPATH METOIBI
1O IXOISIIIIETO
MIPEJICTaBJICHHS U
00pabOTKH JTAHHBIX

00x00b1 pebep u

eepuiun epagha;

umems npedcmasierue 0o
9UNEPOBOM U
2aMUTLINOHOBOM NYMU,
umems npedcmasienue o
mMpyoHOCmU 3a0a4u
HAXO0HCOEHUs.
2aMUTLINOHO8A NYMU,
61a0emb NOHAMUAMU
KOHEYHble U CUemHble
MHOJHCECBA U YMEMb UX
NPUMEHAMb Npu
peuteHuu 3a0ay;

yMemb NPUMEHsMb
Memoo
Mamemamuyeckou
UHOYKYUU,;

yMemb NPUMEHsMb
npunyun Jupuxie npu
peueHuu 3a0ay

Texcmoevie
3a0aqu

Perars HECIIOKHBIE
TEKCTOBBIE 3a0a4H
pa3HBIX TUTIOB;
aHAJIM3UPOBATh YCIIOBHE
3aJa4uu, MpH
HEOOXO0IMMOCTH
CTPOMTS JJIsl €€

—  Pewambv 3a0auu paznvix

Munos, 6 Mom ducie 3a0ayu
NOBbIUEHHOU MPYOHOCU,
8b10Upamb ONMUMANLHBLIU

Memoo0 peuieHus 3a0a4u,
paccmampusas pasiuyHvle

— Pemars Pa3HbIC 3a1a4n
MOBBILIEHHO N TPYAHOCTH,

— aHaAJIM3UPOBATH
yCJIOBHE 3aJ1auH,
BbIOMpATh
ONTUMAJIbHBIA METO/1

IHocmuoicenue
pe3yremamos pazoena Il




perieHus
MaTeMaTHYECKYIO
MO/IEJb;

IIOHUMATh H
HCTIOJIB30BATh JIJIS
pelieHus 3a1auu
uHpopmaluio,
MIPEACTABICHHYIO B BUJIE
TEKCTOBOH U
CHMBOJIBHOM 3aIIiCH,
CXeM, TaOJIuII,
nyarpamm, rpaukos,
PHCYHKOB;

JNIEUCTBOBATE 110
AITOPUTMY,
coJieprKaIeMycs B
YCJIOBUH 33]1a4H;
HCIIOJIb30BaTh
JIOTUYECKHE
paccyxJeHus Ipu
pELICHUH 3a/1a4u;

paboTtath C
M30BITOYHBIMU
YCJIOBHSIMH, BHIOHpAs 13
Bcel nH(popManuu,
TaHHbBIE, HEOOXOAUMbIE
JUIS PEIIeHUs 3a/1a4H;

Memoobl;

CMpOoUms MOOEIb PEUeHUs
3a0a4u, nPoeooUnty
odokazamesibHbie
paccyaicoerusi;

pewams 3a0auu, mpeoyrowue

nepebopa apuanmos, nposepKi

yenosuil, vlbopa
ONMUMATILHO20 Pe3yIbmama;
AHATUZUPOBAMD U
UHMEPNPemuposams
pe3yibmamsl 8 KOHMeKcnme
YCa08Us 3a0ay, 8blOUPans
peuienus, He npomusopeyauue
KOHMeEeKCmy;

nepesooums npu peuleHuu
3a0a4u uHpopmayuro us
00HOU (hopmbl 6 Opyeyio,
UCNONBL3YS NPU
HeoOX00UMOCMU CXeMbl,
mabauysl, epaghuxu,
ouazpammol;

B noeceonesnoii scusnu u npu

usyyeHuu Opyeux npeomemos:
peuiams npaxmudecKue
3a0a4u u 3a0a4u u3 Opyeux
npeomemos

pelIEHus 3a0a4u,
paccMarpuBas
pa3IMYHbIE METOBI;
CTPOUTH MOACIIb PCUICHUA
3aj1a4H, TPOBOUTH
JIOKa3aTelbHbIe
paccyxAeHus IIPU pELICHUN
3aj]a4uy;

pemarth 3a7a4u, TpeOyromue
nepedopa BapuaHTOB,
MIPOBEPKU YCIIOBHIA, BHIOOpA
OINITUMAIILHOTO PE3yJIbTATA;
aHAIM3UPOBATh U
HHTEPIPETUPOBATD
TIOJTyYEHHBIE PEIICHUS B
KOHTEKCTE yCJIOBUS 3aJ1auHu,
BBIOMPATDH PEIICHUS, HE
MPOTHUBOpEYAIINE KOHTEKCTY;
MEPEBOJIUTH TIPU PEIICHUA
3a1a4u HHMOPMAITUIO U3
OJHOU (hOPMBI 3amKCH B
JIPYTYIO, UCITOJIB3YS TIPH
HEOOXOAMMOCTH CXEMBI,
TaONHIIBI, TPAPHUKH,
JIAarpaMMBbl.

B nosceonesnoii srcuznu u npu

usyyeHuu Opyaux




OCYIIECTBIISTh
HECJIOKHBIN TIepedop
BO3MO’KHBIX pELICHUH,
BBIOMpast U3 HUX
OTITUMAIILHOE TIO
KPUTEPHSIM,
chopMyTUPOBAHHBIM B
YCIIOBHH;
aHAITM3UPOBATh U
WHTEPIPETUPOBATH
MOJTyYCHHBIC PEIICHHS B
KOHTEKCTE yCIIOBUS
3a/1a4u, BEIOMPATH
pelIeHus, He
MPOTUBOpEYAIIHE
KOHTEKCTY;

peliaTh 3a/1a4u Ha
pacder CTOUMOCTH
MOKYIIOK, YCIYT,
MOE3/I0K U T.IL.;
pelIaTh HEeCIOKHbIE
3a/1auu, CBSI3aHHbBIE C
JIOJIEBBIM Y4acTHEM BO
BIIaJicHUU (PUpMOH,
MPEANPUITHEM,
HEJBUXHUMOCTBIO;
peuiaTh 3a/1a4u Ha
MPOCTHIE MPOLICHTHI

npeomMemos:

peuaTh NTpakTHYECKUE
3aJa9M ¥ 3aJa4H U3
JIPYTUX MPEAMETOB




(cucTemMBbl CKUJIOK,
KOMHCCHUH) U Ha
BBIUHCIIEHHE CIOKHBIX
MIPOLICHTOB B Pa3IMIHBIX
CcXeMax BKJIa0B,
KpPEAUTOB U UTIOTEK;

penraTh MPaKTHICCKHE
3a/1auu, Tpedyromme
WCITIOJTb30 BaHUS
OTPHUIATEIIHHBIX YHCEIT:
Ha OTpe/eNieHIe
TEMIIEPATyphI, HA
oTipesieieHne
TIOJIOYKEHHSI Ha
BPEMEHHOMU ocH (10
HaIlei psl ¥ Toclie), Ha
JBYDKCHUE IEHEKHBIX
CpencTB
(mpuxoxa/pacxo), Ha
oTpeieieHne
TJTyOMHBI/BBICOTHI U T.11.;

HCIIOJIB30BATh
MMOHSATHE MacIITaba
JJI HAXOXKACHUA




pacCTOSIHUI U JUTMH HA
KapTax, IiaHax
MECTHOCTH, TIJIaHaX
MIOMEIICHUH,
BBIKPOMKAX, IIPH
pabote Ha
KOMITBIOTEPE U T.IL.

B nosceonesnoii srcuznu u
npu u3yyeHuu opyeux
npeomemoas:

—  peIIaTh HECITOXKHBIE
MPaKTHYECKUE 3a/1a4H,
BO3HHUKAIOIIHNE B CUTYyallUAX
MIOBCEAHEBHON
KU3HH

T'eomempusn

— OmnepupoBaTh Ha
0a30BOM ypOBHE
MOHATUSMU: TOYKA,
npsiMasi, TNIOCKOCTh B
MIPOCTPAHCTBE,
napauieIbHOCTh U
MEPIICHTUKYIISIPHOCTh
MPSIMBIX U IJIOCKOCTEH;

— Ppaclo3HaBaTh
OCHOBHBIE BUJIbI
MHOT'OTPaHHUKOB
(mpu3Mma, nupamuaa,
IIPSAMOYTOJIbHBIN

Onepuposamyo
NOHAMUAMU: MOYKA,
npaMas, n10CKoCmy 8
npocmpancmae,
napanieibHoCcms U
nepneHOUKyIAPHOCHIb
NPAMBIX U NIOCKOCMel;

npUMeHamyb OISl peuleHus:
3a0ay eeomempuyecKue
Gaxmul, ecnu ycnosus
npuMeHeHUs 3a0anbl 8 IBHOU

dopme;

— peutambv 3a0a4u Ha

Haxooicoenue

— Bnagets
T€OMETPUYECKUMHU
MOHATUSMH TIPU
pEIICHUY 337249 U
MIPOBEACHUH
MaTeMaTHYECKUX
paccyXJIeHUH;

—  CaMOCTOSITEJILHO
dbopMynupoBathb
oTpeeNIeH s
TEOMETPUYECKHUX Uryp,
BBIJIBUTaTh TUIIOTE3HI O
HOBBIX CBOMCTBAX U
pU3HaKax

—  Umemwv npedcmasnenue 06
AKCUOMAMUYECKOM Memooe;

—  enaoems noHsmuem
2eomempuyeckue mecma
MOYeK 8 NPOCMPAHCMEe U
yMemb HPUMEHMb UX 05
peuterus 3a0ay;

—  yMemb npuUMeHsIms Oisl
Ppewenust 3a0ay ceoUCmed
NIOCKUX U O8YSPAHHBIX Y2108,
mpexzpanno2o yeua,
meopembl KOCUHYCO8 U
CUHYCO8 OJI5l MPEXSPAHHO20
yena;

—  81ademv NOHAMUEM
nepneHOUKyISIPHOE ceyenue




napaJuleenumnes,
Kky0);

n300pakaTh U3y4aeMbie
(GUTypBI OT PYKH H C
MPUMEHEHHEM TPOCTHIX
YePTEKHBIX
UHCTPYMEHTOB;

JienaTh (BBIHOCHBIE)
IJIOCKHE YEPTEkKHU U3
PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BU]L
CBEpXy, COOKY, CHU3Y;

W3BIICKATh
nH(pOpMAITHIO O
MPOCTPAHCTBEHHBIX
Te€OMETPUICCKUX
¢durypax,
MPEJCTABICHHYIO Ha
YepTeKax U pUCYHKaX;

MPUMEHSTh TEOPEMY
[Tudaropa npu
BBIUMCIICHUH
AJIEMEHTOB
CTEPEOMETPHUECKIX

¢uryp;

ceomempudecKux 6ejludur no
06]76131461]1/1 uiu ajieopummam,

denamu (8bIHOCHbIE) NIOCKUE
yepmesic U3 pUCyHKO8
00beMHbIX Ppueyp, 8 mom
yucie pucogams U0 Ceepxy,
cOOKy, cmpoums ceyeHus
MHO202DAHHUKOB,

u38neKamo,
uHmMepnpemuposams u
npeobpazoevieams
unghopmayuro o
2e0MempuyecKux
Queypax,
nPeoCcmasieHHyo Ha
yepmesncax;

NPUMEHAMb 2e0MempUYECcKUe
¢axmul 015 pewrenus 3a0au,
8 MoM yucie
NPeononazaruux HeCKOJIbKO
wazoe peulerus;

ONUCHIBAMb 83AUMHOE
PACNON0CEHUE NPAMBIX U
niockocmell 8

reoMeTpu4eckux puryp u

000CHOBBIBATDH MITH

OTIPOBEpPraTh MX, 0000IIaTh

WJIM KOHKPETU3UPOBATH
pe3yJIbTaThl HA HOBBIX

KJjaccax Guryp, NpoBOJUTh

B HCCJIOKHBIX ClIydasaXx

Kiaccudukanuo Guryp mno

Pa3INYHBIM OCHOBAHUSAM;

HCCIIEI0BAaTh YEPTEXKH,
BKJTIOYAst KOMOWHAILINN
buryp, U3BJICKaTh,
HHTEPIPETHPOBATH
peoOpa3oBHIBATH
nHpopMaIuio,
MPEJICTAaBICHHYIO Ha
yeprexax;

peuiaTths 3aga4un
TC€OMETPUUCCKOIO
CoACpKaHus, B TOM
YHUCJIIE B CUTyallUAX,
Korga aJlrOpuTm
peuieHus HE CIICAYCT
SIBHO U3 YCJIOBUA,
BBIIIOJIHATH

nPUMbL U YMenb
NPUMEHSIMb €20 Npu
peuteruu 3a0au;

umMemv npedcmasieHue o
ogoticmeenHocmu
NPAGUTLHBIX
MHO202PAHHUK OB,

énaoemsb NOHAMUAMU
YeHmpanbHoe u
napanienvrHoe
NPOEKMUposanue u
NPUMEHSIMb UX NPU
ROCMPOEHUU CeYeHUl
MHO202PAHHUKO8 MEMOOOM
npoexyuii;

umMemv npedcmasiienue o
passepmke MHO202PAHHUKA U
Kpamuatiwiem nymu Ha
nosepxHocmu
MHO202PAHHUK A

umMemob npedCmasieHue o
KOHUYECKUX CeYCHUSX,
umMemv npedcmasiieHue o
Kacarowuxcs cgepax u
KOMOUHayuu men 8pawjenus u
YMEMb NPUMEHAMb UX NPU
peuteruu 3a0au;

NPUMEHSIMb NPU peuteHuu
3a0ay opmyny paccmosHus
oM MouKU 00 NAOCKOCHIU,
671a0emb pA3HbLIMU
cnocobamu 3a0anus




— HaxXOIUTh OOBEMBI U
IUIOIA
IIOBEPXHOCTEH
MPOCTEUIINX
MHOTOTPaHHUKOB C
MpUMEHEHUEM (POPMYIT;

— pacrno3HaBaTh
OCHOBHEIE BUJIBI TEJI
BpatieHust (KOHYyC,
HWIHHID, chepa u
map);

— HaXOIWUTb OOBEMBI 1
IUIOIa I
MOBEPXHOCTEMN
MPOCTEUIINX
MHOTOTPaHHUKOB U TEJ
BpaIeHus C
MpUMEHEHHEM (OPMYIIL.

B noeceownesnoi scusuu u
npu uzyueHuu opyeux
npeomemos:

— COOTHOCHUTb
a0CTpaKTHBIC
TreOMETPUYCCKUE
MOHATHS U (PaKTHI C

npocmpancmee;
Gopmynuposamso
CBOLICMBA U NPUSHAKU
pueyp;

0oKazvieamo
2eomempuieckue
VMBEPHCOCHUST;

61a0emvb CmaHoapmuou
Kaiaccuguxayuet
NPOCMPAHCMBEHHBIX Pucyp
(nupamuovl, npuzmbl,
napasnnenenuneovt),

HAXo00Uumov 00veMbl U
nI0Waou nosepxHocmell
2€0MEMPUUECKUX ML C
npumMeHeHuem Qopmyi,
BLIMUCTAMb PACCMOSIHUS U
yenvl 8 NPOCMPAHCmee.

B noesceonesnoii srcuznu u npu

usyyeHuu Opy2ux npeomemos:

UCNONIb308AMb CBOLICEA
2eomempuyeckux gueyp ons
peutenus 3a0ay
NPAKMUYECcKo20 xapakmepa
u 3a0ay uz opyeux oobaacmeti
3HaHUull

HEOOXOUMBIC JIJIS
pelieHus 3a1auu
JIOTIOJIHUTEITLHBIE
MOCTPOCHUS, UCCTEA0BATh
BO3MOKHOCTh
MPUMECHECHHSI TECOPEM U
dbopmyI nms pereHus
3a/1ay4;

yYMETb (pOopMynupoBaTh U
JI0OKa3bIBaTh
TeOMETPHIECKUE
YTBEPXKICHHUS,

BJIQJICTh TIOHITHSIMH
CTepeOMETpUU: IpU3Ma,
napasuiesienumne],
nUpamMuia, TETpa’ip;
UMETh MpeCTaBICHUS 00
aKCHOMax CTepeoMeTpUn
U CJIEJICTBUSIX U3 HUX U
YMETb IPUMEHSATH UX IPU
pellIeHnH 3aa4;

YMEThH CTPOUTH CCUHCHUSA
MHOT'OI'PaHHHUKOB C
HCIIOJIBb30BaAHHECM
pas3IM4YHbIX MCTOI0B, B TOM
qucCiI€ 1 METOJa

npAMOl  YPASHEeHUAMU U
YyMemb  NPUMEHAMb  npu
peuterHuu 3a0au;

NPUMEHAMb NPu
peuieHuy 3a0a4 u
ooKazamenbcmee
meopem 6eKMOopHbIL
Memoo u Memoo
KOOpOUHam;

umems npeocmasieHue 0o
axkcuomax oovema,
npUMeHsImb hOpMYibl
00beM08 NPAMOY20bHOCO
napanneienuneod, npusMbl
U nUpamuosl, mempas’aopa
npu pewieHuu 3a0ad;

NpUMeHAmMb meopemul 00
OMHOWEHUAX 00bEMO8
npu peweHuu 3a0ay,

NPUMEHSIMb UHMeSPaL Olisl
BLIYUCTIEHUSL 00BEMOB U
nosepxHocmeti mei
8PAeHUs, BLIYUCTICHUS
niowaou cghepuueckozo
nosica u




pEaTBbHBIMU

KN3HCHHBIMU
00BEKTAMH U
CI/ITyaIII/IFIMI/I;

HCI0JIb30BATh
CBOMCTBA
MIPOCTPaHCTBEHHBIX
r€OMETPUUECKUX
buryp Ui pereHus
TUTOBBIX 3a7a4
MIPaKTUYECKOTO
COJIepKaHNUS;

COOTHOCHTD TUIOIIAIH
MOBEPXHOCTEH TN
OJIMHAKOBOM (hOPMBI
Pa3IMYHOTO pa3Mepa;

COOTHOCHUTE 00BEMEI
COCY/IOB OJIMHAKOBOM
(hOpMBI pa3InIHOTO
pasmepa;

OIICHUBATh (HOpMy
MIPaBUIBHOTO
MHOTOIpaHHHUKA OCTIC
CIIJIOB, CPE30B U T.II
(ompenensiTh KOJIMYECTBO
BEpIINH, pedep U rpaHeit
MOJTy4E€HHBIX

CJIENIOB;

HUMETH IIPECTABICHUE O
CKpELIUBAIOIIMNXCS
IIPSMBIX B IIPOCTPAHCTBE
Y yMETh HAXOJUTh YroJl U
paccTosIHAE MEXy HUMHU;

MIPUMEHSTh TEOPEMBI O
MapajuIeIbHOCTH MPAMBIX
¥ TUIOCKOCTEN B
MPOCTPAHCTBE MPHU
pELICHNH 3a/1a4;

YMETh IPUMEHSATH
napajieIbHOe
POEKTUPOBAHUE JIJIS
n3o0pakeHus Guryp;

YMETb IPUMEHSTh
MEePIEeHIUKYISIPHOCTH
MPSIMON U TUIOCKOCTH MIPHU
pellIeHnH 3aa4;

BJIAJICTh MOHATUAMU
OpPTOrOHAJIbHOE
IPOEKTUPOBAHUE,
HaKJIOHHbBIE U UX
HPOEKIUH, YMETh
IPUMEHATh TEOPEMY O Tpex
HepreHIuKYIspax

obvema waposoco
cnos;

umMemv npedcmasieHue o
O0BUICEHUSX 8
npocmpancmee:
napanieibHoOM nepeHoce,
cummempuu
OMHOCUMENbHO
NIIOCKOCIU, YeHMPATbHOU
cummempuu, nogopome
OMHOCUMENbHO NPSIMOI,
BUHMOBOU CUMMEMPU,
VyMemb NPUMEHMb UX npu
peuteHuu 3a0ay;

umems npeocmasieHue o
NI0WAo0U OPMO2OHATLHOU
npoexkyuu;

umems npeocmasienue o
mpexepaHHom u
MHO202PAHHOM Yele U
NPUMEHSMb CEOUCMBA
NIOCKUX Y2Tl08
MHO202PAHHO20 Yeid npu
peutenuu 3a0ay;

— umemov npedcmaeﬂeﬂuﬂ




MHOTOTPaHHUKOB)

IIpU peLICHUN 3aj1ay;

BJI4/IETh NOHITUSIMU
pPacCTOSIHME MEXAY
¢durypamu B
MPOCTPAHCTBE, 00NN
NEPIEeHIUKYISAP IBYX
CKpEIIHUBAIOIINXCS
MPSIMBIX U YMETh
MPUMEHATh UX TIPU
pellIeHnH 3a1a4;

BJI4/IETh MTOHSITHEM YroOJI
MEXy MPSMOH U
IJIOCKOCTBIO U YMETh
MPUMEHSATH €ro NpU
pelIeHUH 3a/1ay;
BJIAJIETh NOHATUSAMHU
JIBYTpaHHBIN YTOJI, yroJ
MEXy IJIOCKOCTSIMH,
NEepPHEHANKYJIPHbIE
IIJIOCKOCTH U YMETh
MPUMEHATh UX IIPU
pelIeHny 3a/1ay;

BJIaACTh IIOHATHUAMUA
[mpu3sMa, 1mapajjiCiaCIiuIca
U IIPUMCHATDH CBOMCTBA
MnapajjejienmIcaa npu
peUICHUN 3a/1a4;

0 npeobpazosanuu
noooodus, 2comomemuu u
VyMemb NPpUMEHMb Ux npu
peuieHuu 3a0au,

yMemb peuams 3a0ayu
HA NIOCKOCMU
Memooamu
cmepeomempuil;

YMemb NPUMeHsAMb
dopmynvt 06vemos npu
peuieHuu 3a0ay




BJIAJIETh NIOHATHUEM
IIPSAMOYTOJIBHBIN
napauleJenunes u
IIPUMEHSATH €ro NpU
peneHnn 3auay;

BJIAJIETh NOHATUAMHU
NpamMua, BUIbI IHPAMUL,
JIEMEHTBI IPABUIIBHON
MApaMUJIbl U YMETh
MIPUMEHATH UX IIPU
pelIeHUN 3a/1ay4;

UMETh MPEJICTABICHUE O
Teopeme Dunepa,
MPAaBUJIbHBIX
MHOTOTpaHHHKAX;

BJIAJETh MOHATHEM
TJTOMIAAN TTOBEPXHOCTEN
MHOTOT'PAaHHUKOB 1
YMETh IPUMEHSATH €r0
P PEIICHUH 3a/1a4;

BJIJICTh MMOHSTUSMU TENa
BpameHus (IHIHHID,
KOHYC, I1ap u cdepa), ux
CCUCHHUSI U YMETh
NPUMEHSTh UX MIPH
peIlIeHnH 3a1a4;

BJIaACTh NIOHATHUAMUA




KacaTeJIbHbIE IPSIMBIEC U
IIJIOCKOCTH M YMETh
IIPUMEHSATH U3 NIPH
peleHnn 3a1ay;

UMETh TIPEJICTABIICHUS O
BITMCAHHBIX U OITMCAHHBIX
chepax u ymeTh
[IPUMEHSATH UX IIPU
pElICHUH 33139,

BJIAACTH ITOHATUSIMU
00BeM, 00BEMEBI
MHOFOFpaHHI/IKOB, TCII
BpaHIeHI/ISI nu HpI/IMeHSITI)
WX MIPH PEIICHHUH 33139,

UMETh MPEJCTaBIICHUE O
pa3BepTKe MIIMHApPA U
KOHYcCa, TUIoIaIn
MOBEPXHOCTHU IMJIMH]IPA U
KOHYCa, yMETh IPUMEHSITh
UX [P pelIeHUH 3a/1aY;

UMETb MPEACTABICHHUE O
wiomanu chepsl U yMETh
MPUMEHSATD €ro MpHu
pEIICHUY 3a/1a4,

YMETh peliath 3aauu Ha
KOMOMHAIIUU




MHOTOTPaHHUKOB U TeJ
BpalllCHHUS;

UMETh NPECTABICHUE O
110100MM B IIPOCTPAHCTBE
U YMETh pelaTh 3ajauu Ha
OTHOIIIEHHE 0OHEMOB U
MJIOIIAAEH TOBEPXHOCTEN
MOJ00HBIX (pUTY.

B nosceonesnoii srcuznu u npu

uzyuenuu opyeux
npeomemos:

COCTaBJIATH C
HCIIOJIb30BaHUEM CBOMCTB
reOMETPUUECKUX QUTYP
MaTeMaTHYECKHE MOIEIIN
JUTSL peIIeHUs 3a1a4
MIPaKTUYECKOTO XapaKTepa
Y 3a]1a4 U3 CMEXHBIX
JUCIUIUIMH, UCCIEA0BATh
MOJTYYCHHBIC MOJIEITH U
WHTEPIPETUPOBATH
pe3ynbTaT

Bexmopwvr u
Koopounam
ol 6

OnepupoBaTh Ha 6a30BOM
YPOBHE MOHSITHEM
JIEKapTOBBI KOOPAMHATHI B

Onepuposams nowsimusimu
oexapmosbl KOOpOUHaAmvl 8
NPOCMpPancmee, 6eKmop,

Bnagets nmoaaTusamMu
BCKTOPLI U UX
KOOPAUHATHI,

—  Hocmuorcenue
pe3yremamos pazoena II;




npocmpanc HpOCTpaHCTBe; MOOyJZb BeKmopa, pa@eHcmeo — yMeTI) BBIIIOJIHSTDH — Haxoaumb 06beM
mee HAXOIUTHh KOOPIHHATHI 8EKMOP0O8, KOOPOUHAMbL oTepaIuy Haj napannenenuneoa u
BEPUINH Kyba u 6EKMOPA, Y2011 MENHCOY BEKTOPaMH, mempasopa, 3a0aHHbIX
pAMOYT OJIbHOT'O BEKMOpamMu, CKAJISApHOe
HApAITeICHHIe A paM, P — HCIOJIb30BaTh CKAJIIPHOE KOOPOUHAMAMU C60UX
p ot npouseedeHue 6eKmopos, GeDLUUH"
IIPOU3BEJEHHUE BEKTOPOB P ,
KOJLIUHeapHwvle 6eKmopbsl, .
NP PELICHUY 33]1a4; — 3adasamv NpAMyIO 8
HAX00Uumb paccmosiHue .
p — IPUMEHATH YPABHEHUE hpocmpancmee,
MexHcOy 08YyMsl MOUKAMU,
MJIOCKOCTH, POpMyITy —  HAxooumuv paccmosiHue om
CYMMY 8€KmMOpOo8 U
YMMy P pPacCTOSIHUSA MEXKTY MOYKU 00 NIOCKOCMU 6
npouseedeHue 6eKmopa Ha .
N TOYKaMU, ypaBHEHUE cucmeme KOOpOUHam,
YUCTIO0, Y2071 MEHCOY
cdepbl IpH pelIeHnn —
seKmMopam, cRaTApHoe : HAX00Uums paccmosHue
3anad, medxncoy
npouseedeHue, packiaobleams
sexmop 1o d6yM NPUMEHSTh BEKTOPHI U cxpewueaiow(;mucg
HEKOLTUHEADHBIM 6eXMOPaM; METOJT KOOPJIMHAT B NpAMbIMU, 3A0AHHLIMU 8
MPOCTPAHCTBE MPHU cucmeme KOOpouHam
3a0aams NIOCKOCMb
pelIeHNH 3a/1a4
ypagHeHuem 8
dexapmosoll cucmeme
KOOpOUHam;
pewamsv npocmenuiue
3a0a4u 86e0eHUeM
8EKMOPHO20 basuca
Hcemopus OnuceIBaTh OTIENILHEIE Ilpeocmasnamo ka0 — HWmerp npencrapieHue o Hocmuoicenue pesynomamos
mamemamux BBIIAIOIIMECS PE3YIIbTATHI, BbLOAIOUWUXCSE MAMEMATNUKOS 8 BKJIAJI€ BBIJAFOIIMXCS pasoena Il
u

MIOJTyYEHHBIE B XOJI€
pa3BUTHA MaTEMAaTHKU KaK
HaYyKU;

pazeumue mMamemamurkyt U UHbIX
Hayuuwix obracmel;

NORUMANTb POJlb MAMEMAMUKU

MaTEMaTHKOB B pa3BUTHE
HayKH;
— TOHHMMATh POJIb




3HATh [IPUMEPHI
MaTEMaTUYECKUX OTKPBITUI
1 UX aBTOPOB B CBA3U C
OTEYECTBEHHON U
BCEMUPHOW UCTOPUEH;
IIOHUMATh POJIb
MaTEMAaTHUKHU B pa3BUTHH
Poccun

6 pazsumuu Poccuu

MAaTEMAaTHUKU B pa3BI/ITI/II/I
Poccun

Memoowt
Mamemamuk
u

IIpuMensTH N3BECTHBIE
METOMBI IIPU PELIEHUH
CTaHIapTHBIX
MAaTEMATHYCCKUX 3a1a4,
3aMe€4daTh U
XapaKTepHU30BaTh
MaTeMaTH4YecKue
3aKOHOMEPHOCTH B
OKpYy>Karolen
JIEMCTBUTCITLHOCTH,
MPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH B
MPUPOJE, B TOM YHCIIE
XapaKTEpU3YIOIIKUX KPacoTy
1 COBEPILIEHCTBO
OKpPYXaOLIEro Mupa u
MPOU3BEACHUMN UCKYCCTBA

Hcnonvsosams ocroeuble
Memoovl 00KA3amenbcmada,
npoeooUmMs 00KA3AMenNbCmeo U
BbINOIHSAMb ONPOBEPHCEHUE,
NPUMEHSMb OCHOBHbLE
Memoobl peuLens.
MAMemMamuyeckKux 3a0a4,

HA OCHOBE MAMEMATMUYECKUX
3AKOHOMEPHOCEll 8 NPUPOOe
Xapaxkmepuzoeamv Kpacomy u
COBEPULEHCINBO OKPYIHCATIOUIE0
MUpa u nPoussedeHull
uckycecmea,

npuUMeHsmb npocmenuue
npoSPAMMHbBIE CPEOCTEa U
9NEKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbL
npu pewenuy MamemMamusdecKux
3a0ay

Hcronp30BaTh OCHOBHBIE METOIBI
JTOKa3aTebCTBA, TPOBOIUTH
JI0Ka3aTeJIbCTBO M BEHITOJIHITH
OIIPOBEPIKEHHUE;

MIPUMEHSTh OCHOBHBIC METO/IBI
pEIIeHHS MAaTEMAaTHIECKAX
3a7ad4;

Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TIPHPOJIE
XapaKTepHU30BaTh KPacoTy U
COBEPIIEHCTBO OKPYKAIOIIEr0
MHpa U TIPON3BEICHIA NCKYCCTBA;
MIPUMEHSTH MTPOCTENTITIE
MIPOTPaMMHBIC CPEICTBA U
AIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI
MIPH PEIIEHUH MaTEMAaTHIECKIX
3a7ad4;

TIOJTB30BATHCS TTPUKIIATHBIMH
MporpaMMaMH ¥ IpOrpaMMaMHu
CHMBOJIbHBIX BBIYMCIEHUI IS
HCCIIEN0BAHUS MATEMaTUUECKUX
00BEKTOB

— Jlocmuoicenue
pe3yarbmamos pasoena I,

—  npumeHams
mMamemamuyeckue 3HaAHUs.
K UCCe008aAHUIO
OKpYJHcalouje2o mupa
(moOdenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




Conepxxanue y4eOHOro nmpeaMmera.

ba3oBrlil ypoBeHb

AJiredpa v HayaJIa aHAJIU3A

[ToBTOpenue. Pemenne 3ana4 ¢ UCIOJIB30BAHUEM CBOMCTB YHCENI U CUCTEM CUUCIIEHHUSA, JEITUMOCTH,
JI0JIE U 4acTeH, MPOLEHTOB, MOAYJIEH uucell. PelieHue 3agady ¢ KCMNOJIb30BAHUEM CBOMCTB CTEIECHEW U
KOpHEH, MHOTOYWICHOB, ITPeoOpa30BaHNii MHOTOWIEHOB U APOOHO-pAlMOHATIBHBIX BHIPAXKECHHH.
Pemenue 3agau ¢ CnoJyib30BaHUEM I'paAyCHOM MepbI yriia. Mo1ysb 4ucia U €ro CBOKMCTBA.

Pemenune 3amad Ha JABM)KEHHE M COBMECTHYIO DPAa0OTy C IOMOIIBIO JIMHEWHBIX M KBaJpPaTHBIX
YpaBHEHUH U UX cucTeM. PerieHue 3a1a4 ¢ MOMOIIBIO YHUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM
MIEPEMEHHOM, C IPUMEHEHUEM N300paKeHUsI YUCIIOBBIX IPOMEKYTKOB.

Pemenune 3amad ¢ ucCnojb30BaHMEM 4YMCIOBBIX (YHKIHMM M uX rpadukos. lcnonb3oBaHHe CBOWCTB U
rpadUKoOB JMHEWHBIX M KBaJApaTUYHBIX (YHKIHMIH, 0OpaTHON MPONOPLUUOHAIBHOCTH U (YHKIMH Y = .
I'padmueckoe pemnieHue ypaBHEHHI! M HepaBeHCTB. TpuroHomeTrpuyeckas OKpY)KHOCTb, pajJdaHHas Mepa
yriaa. CHHYC, KOCHHYC, TaHI€HC, KOTaHT€He MPOU3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO U CIIEACTBUS \7?

W3 Hero. 3Ha4YeHHs TpUroHoMeTpudeckux Gpynknuid s yriaos 0°, 30°, 45°, 60°, 90°, 180°,

TTTT
270°. (0, —, —,—, — pam). DOpPMYIIBI CIIOKECHHUSI TPUTOHOMETPUIECKUX (DYHKIIHH, (HOPMYJTBI
4

npuBeAeHUs, (OPMYJIbI TBOHHOTO apryMeHTa.

Hynu ¢yHKIMU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HamOoubiiee 1 HauMeHbIee 3HAUYCHHE
¢dbyaknuu. [lepuognueckue ¢pyakimu. YeTHOCTh M HeUeTHOCTh PyHKIMI. CloXHbIE (YHKITUH.
Tpuronomerpudeckue GyHKIIUN y=C0SX,y=sinX, y=tgx. OyHKIUs y = ctgx . CBoiicTBa

U rpaduKi TPUTOHOMETPUUECKUX (PYHKIIUH.

ApKKOCHHYC, apKCHHYC, apKTaHTe€HC yucna.  ApPKKOTaHTEHC yucna.  [lpocreiimme
TPUTOHOMETPHYECKHUE ypaBHEHUs. PelieHre TpuroHoMeTpuyecKux ypaBHEHHM.



OOpatHbie TpUroHOMETpHUYecKre (PYHKIIMHU, UX CBOMCTBA U rpaduku. Pemenue mpocTermmx
TPUTOHOMETPUYECKHX HEPABEHCTB.

Crenenp ¢ JEHCTBUTENBHBIM IIOKa3aTesIeM, CBOMCTBa cTemeHU. [lpocreiinine mnoka3aTelibHbIE
ypaBHEeHHUs U HepaBeHCTBA. [lokazarenbHas pyHKIMS U e CBOMCTBA U TpaduK.

Jlorapudm yucma, cpoiictBa norapudma. Jlecaruunsiii norapudm. Yucno e. HarypanbHbrit
norapupm. IIpeoOpasoBanue morapupmuuecKkux BblpakeHHid. Jlorapupmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U €€ CBOICTBA U rpaduK.

Crenennast GyHKIUS U €€ CBOKCTBA U rpaduK. MpparroHaibHbIe ypaBHEHUSI.

MGTO[[ HHTCPBAJIOB MJIA PCHICHUS HCPABCHCTB.

[IpeobpazoBanust rpadukoB (yHKUWA: CABUT BIOJb KOOPAMHATHBIX OCEH, pacTsHKeHHE U CKaTue,
OTpaK€HHE OTHOCUTEIILHO KOOPIUHATHBIX Ocell. [ padmueckne MeTo bl pelieHns ypaBHEHUI U HEPaBEHCTB.
Pemenue ypaBHeHU U HEPAaBEHCTB, COJIEPKALINX IEPEMEHHYIO 110]] 3HAKOM MOYJISL.

CucreMbl MOKa3aTeIbHbIX, JOTAPUPMUUECKUX U UPPALMOHAIBHBIX ypaBHEHUI. CUCTEMBI IOKa3aTeNIbHBIX,
Jorapu(MUUECKUX HEPABEHCTB.

B3aumno o6pathbie pyHkuuu. ['padrku B3auMHO 00paTHBIX PYHKIUH.

VYpaBHEHHUs, CHCTEMBI YPABHEHM C IIapAMETPOM.

[IpousBonnas ¢ynkuuu B Touke. KacatenbHas k rpaduky ¢yHknuu. ['eomerpuueckuit u
¢buznueckuit CMBICII IIPOU3BOJHOM. [IpousBoaHsbIE 3JIEMEHTAPHBIX GyHKIMA. [IpaBuiia
g depeHInpoBaHmsL.

Bropas npousBoiHas, ee reoMeTpUUeCKUid U GU3NYECKUN CMBICIT.

[lonstTne o HenpepbBHBIX (yHKIuAX. Toukum -skcTpemyma (MakcUMymMa W MHUHUMYMA).
HccnenoBanue aneMeHTapHbIX (PYHKIUN Ha TOUKU SKCTpeMyMa, HauOoJjblllee W HauMEHbIEee 3HAYCHHE C
nomolineio npousBoaHoM. I[locTpoenune rpadukoB ¢GyHKIMI ¢ HOMOIIbIO Tpou3BOAHBIX. [IpumeHeHue
MIPOM3BOIHOM MPH pEIIeHUN 3aau.

[TepBooOpasnas. IlepBooOpa3Hbie smeMeHTapHbIX (GyHKIMA. [lnomans KpUBOJIMHEWHON TpameIuu.
®opmyna Herotona-JlelOnuna. OnpeneneHHbI WHTErpall. Beamcinenue miomaneld IUIOCKUX GUTYp H
00BEMOB TeJ BpalleHHs ¢ MOMOLIBI0 HHTETpaa.



I'eomerpus.

[ToBTOpenue. Pemienue 3agady ¢ NpUMEHEHHWEM CBOWCTB (uryp Ha TUIOCKOCTH. 3afaydl Ha
JI0Ka3aTeIbCTBO M IIOCTPOEHUE KOHTpHpUMEpoB. Mcrmonp3oBaHuE B 3ajJadyax MPOCTEHIINX JIOTMYECKUX
npaBuil. PerieHue 3agad ¢ HCIOJIB30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUM B IPSIMOYTOJbHBIX
TPEyroJibHUKaX, (PaKTOB, CBSA3AHHBIX C YETHIPEXYTrOJbHUKAMU. Pemenne 3a1ay ¢ ncnojabp30BaHneM (hakrTos,
CBS3aHHBIX C OKPYXHOCTSAMH. PenieHue 3ajad Ha M3MEpPEHUs Ha IUIOCKOCTH, BBIYMCIEHHME MJIUH U
mwronfanen. Pemenue 3a1ay ¢ moMONIbI0 BEKTOPOB U KOOPAUHAT.

Harnsannas crepeomerpus. @urypel U ux u3oOpaxkeHus (KyO, mupamuia, MpusMma).

OcCHOBHBIC TIOHATHS CTEPEOMETPUH U UX cBoMcTBA. CedeHMs Ky0a B TeTpadpa.

Touka, npsiMas M INIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUHM M CIECACTBUS U3 HUX.
B3anMHOe pacrionoxeHue npsMbIX U IJIOCKOCTEN B MPOCTpaHCTBe. [lapamiensHOCTh NPSAMBIX U IUIOCKOCTEN
B npocTpaHcTee. M300paxeHne npocTelmnx NpoCTPaHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

PaccrostHus Mmexxay Gpurypamu B poCTPaHCTBE.

VYrusl B npoctpaHcTBe. [lepneHuKyIIpHOCTD NPSAMBIX U INIOCKOCTEM.

[Ipoexuust purypsl Ha MIOCKOCTh. [IpU3HAKY NEPHIEHINKYISPHOCTH NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTBe. Teopema o Tpex MeprneHIuKyspax.

Muororpannuku. Ilapamnenenunen. CBoicTBa NpPAMOYroJILHOTO —Mapajuienenumnena. leopema
[Tudaropa B npocrpanctse. [Ipuzma u nupamuga. [lpaBunbHas nupamuaa U npaBuibHas npusma. [Ipsamas
nUpaMuia. DJIEMEHTHI PU3MBI U THPAMUJIBL.

Tena BpameHus: UUIMHAP, KOHyC, cepa u map. OCHOBHbIE CBOICTBa MPSIMOTO KPYroBOIO
UWIMHJIPA, IPSIMOTro KpyroBoro konyca. M3o0pakeHue Ten BpalleHus Ha MI0CKOCTH.

[IpencraBienne 06 yceueHHOM KOHYCE, CeYeHMsI KOHyca (ITapajljieIbHOe OCHOBAHUIO M MPOXOdIee uyepe3
BEpIIMHY), CEUEHHUs IWIMHApa (MapajyielbHO M NEPIeHIUKYISIPHO OcCH), cedeHus mapa. Pa3BepTka
LUJIMHIPA U KOHYCA.

[IpocTeitmme KoMOMHAITMM MHOTOTPAHHUKOB | TEJ1 BpaIIeHU MEX Ty coO0i. Berancienue 3neMeHToB
MPOCTPAHCTBEHHBIX GUTYp (pedpa, TMaroHaIu, yriIbl).

[Inomaae MOBEpXHOCTH MPABUIILHOM MUPAMUIBI M IPSAMOM Mpu3Mbl. [1no1aas NToOBEpXHOCTH IPSIMOTO
KpPYTrOBOTO LIWJIMHJIPA, MPSMOIO KPYrOBOrO KOHYyCa M 11apa.

[Tonsitre 06 o6beMe. OOBEM UPaMUIBI U KOHYCA, MPU3MBI U HUIHHApa. O0beM mapa.



[Tono6usbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TUIOIIASIMH TOBEPXHOCTEH M 00beMaMu 1MoI00HBIX
Tel.

JIBMKEHHSI B IPOCTPAHCTBE: NapaJlIeIbHBIN IIEPEHOC, UEHTPAIbHAST CUMMETPHUsL, CHMMETPHUS OTHOCUTEIBHO
IJIOCKOCTH, MOBOPOT. CBoMcTBa ABMKEHUN. [[puMeHenne IBUKEHUI Ipy pEeLIeHUH 3a/1a4.

BekTopsl u koopauHaThl B ipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHME BEKTOpA Ha YMCIIO, YTOJI MEKIY
BekTopamu. KosmmHeapHble W KOoMILIaHapHble BEKTOPbI. CKalIpHOE IIPOM3BENEHUE BEKTOpOB. Teopema o
pa3joKEHUU BEKTOpa IO TPEM HEKOMIUIaHApHbIM BekTopaMm. CKalsipHOE NpOU3BEIACHUE BEKTOPOB B
KoopauHarax. [I[puMeHeHrne BEKTOPOB IpY PEIICHUH 33]1a4 HA HAXO0XKJAEHUE PACCTOSIHUM, IIMH, IUIOLIAAeH 1
00BEMOB.

VYpaBHEHHE TUIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cepsl B mpocTpaHcTBe. Popmyrna Ui BEIYUCICHHS
pPacCTOSIHUS MEKly TOUKaMU B IIPOCTPAHCTBE.

BepositHocTh M cTaTucTUKa. PadoTa ¢ naHHBIMEI

[ToBropenue. Pemenue 3amadu Ha TaOnauuHOe W TrpadUyecKoe NPEJCTaBICHHUE JaHHBIX.
Hcnonp3oBanne CBOWCTB U XapaKTEPUCTUK UYMCIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIETO M HAMMEHBIIIETO
3HAYEHMs, pa3Maxa, aucriepcuu. Pemienwe 3amad Ha OmpenereHHE YacTOThl W BEPOSATHOCTU COOBITHI.
Brruncnenue BepoATHOCTEH B OMBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU HCX0AaMu. Pemenue 3aga4 ¢
MPUMEHEHHEM KOMOWHATOpWKH. PelieHue 3agad Ha BBIYMCIECHUE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHH,
NpuMeHeHne (OPMYIIbI CIOKEHHsI BEpOsITHOCTEW. PeleHue 3amad ¢ mpUMEHEHHWEM Juarpamm Ouiepa,
nepeBa BeposiTHoCcTel, popmynsl bepaysmmm.

VYcnoBHas BeposTHOCTB. [IpaBriio yMHOXKeHUs BepossiTHOCTEN. DopMysa NOJIHONW BEPOSITHOCTH.

JluckpeTHble ciydaiiHble BEIWYMHBI W pacnpeneneHus. HesaBucuMble ciaydailHble BEJIWYWHBI.
Pacnipenenenrie cyMMbl U IPOU3BEICHUS HE3aBUCUMBIX CITYUYalHBIX BEJIMYMH.

MaremaTuyecKoe OXUJAHWE W JUCHEPCUsl CIy4alHOW BEJIWYMHBI. MaTeMaTH4ecKoe OXWJaHHWE U
JIUCTIEPCHST CYMMBI CIIy4ailHbIX BEIWYUH. ['eoMeTpuueckoe pacnpeneinenre. bunoMuanbHOe pacnpeaeneHue
U €ro CBOWCTBA.

HenpepbiBHbIE ciyyalinble BeTMYUHBL. [[oHsATHE 0 IIOTHOCTH BEpOsITHOCTU. PaBHOMEpHOE pacipeeieHue.

[TokazaTenbHOE pacnpeaeneHne, ero napameTpsl.



[ToHaTHE 0 HOpMaAJIILHOM pactpeaeneHud. [lapamerpel HopMansHOTO pacupenenacHus. [IpuMepsl cirydaiiHbIX
BEJIMYMH, IOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YEJIOBEKA).

HepaBencrBo YeOwimeBa. Teopema bepuymmm. 3akoH Oosbmiux yucel. BBIOOpPOYHBIH METON
M3MEPEHUs BEPOSITHOCTEN. Posib 3akoHa OONBIINX YKCeN B HAyKe, IPUPOJE U OOIIECTBE.
KoBapuanuss aByx ciydailHpix BenuuuH. [lonstHe o koadduuuente xoppemsuun. CoBMECTHBIC
HaAOJIOIEHUS IBYX CIIyYailHBIX BeIMYUH. BHIO0pOUHBIi KO3 PULIIUEHT KOPpEIALnT.

Yruy0aeHHbli ypoBeHb

Aure0pa u HayaJIa aHAJIU3a

[ToBTOpenue. Pemienune 3aad ¢ UCMOIb30BaHUEM CBOMCTB YMCEN U CUCTEM CUMCIICHUS, IETMMOCTH, JTOJIEH U
4yacTel, MPOLEHTOB, MOAYJel yucelsl. PelieHune 3agad ¢ MCMIOJb30BAHHEM CBOMCTB CTENEHEHW M KOpPHEH,
MHOTOYJIEHOB, MPeoOpa3OBaHUil MHOTOUYICHOB W JPOOHO-pAlMOHANIBHBIX BhIpakeHUH. Pemienune 3amau c
WCIIOJIb30BAHUEM TPAIyCHON Mephl yriia. Moayns uncia U ero cBoiicTBa. Pemenue 3aiay Ha JBUKEHUE U
COBMECTHYIO pabOTy, CMECH W CILJIaBbl C MOMOIIBIO JIMHEWHBIX, KBAJIPATHBIX U JPOOHO- PAIMOHATBHBIX
ypaBHEHUHN U UX cucTeM. PelieHne 3a1a4d ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM
MePEMEHHOM, C MPUMEHEHHUEM U300paKEHUS YMCIIOBBIX TPOMEKYTKOB. Pelienne 3a1ay ¢ UCMoIb30BaHUEM
YUCIOBBIX (YHKIMKA U ux TpaduxoB. Vcrmonp3oBaHne CBOWCTB M rpadUKOB JIMHEWHBIX M KBAaJIPATHYHBIX
¢byHKIMM, 00paTHOM

MPOMOPLUOHAIBHOCTY U (yHKIMH Y = . Fp&pnqecxoe peuieHue  ypaBHEHHMM M HEPABEHCTB.
Hcnonp3oBanne onepanuii HaJl MHOXKECTBAMH U BBICKa3bIBAHUAMH. VICIIOIB30BaHNE HEPABEHCTB U CUCTEM
HEpPAaBEHCTB C OJHOW TMEePEeMEHHOM, YHCJIOBBIX MPOMEXKYTKOB, HMX OOBEIUHEHMM U IepeceueHui.
[Ipumenenne Tmpu peumieHUH 3a7ad CBOMCTB apU(pMETHUYECKOH UM TEeOMETPUYECKOW MpOorpeccuw,
CYMMHPOBaHUSI OECKOHEYHOM CXOAIICHCS T€OMETPUUECKOU MPOTPECCUH.

MHoxecTBa (Y4UCIIOBBIE, FEOMETpUYECKUX (uryp). XapakTepucTUUECKOE CBOMCTBO, 3JIEMEHT MHOXECTBA,
IycTO€, KOHEYHOoe, OeckoHeuHoe MHOXkecTBO. CriocoObl 3amanus MHOecTB IlongmHOkecTBO. OTHOLIEHMS
IIPUHAUICKHOCTH, BKJIIOUEHUS, paBeHCTBa. Onepanuu Hax



MHoxecTBamu. Kpyru Ditnepa. Koneunsie n 0ecCKOHEUHBIE, CUETHBIE M HECUETHBIE MHOYKECTBA.

VicTuHHBIE U JIOKHBIE BBICKA3bIBaHMS, OMEPAIlMM HAJ BbICKa3bIBaHUSAMH. AnreOpa BbIcKa3biBaHUL. CBS3b
BBICKa3bIBAaHUI C MHOKeCTBaMH. KBaHTOPBI CyIleCTBOBaHMS U BCEOOLTHOCTH.

3akoHbl JJOrUKU. OCHOBHBIE JIOTMUECKHE TpaBuiIa. PerieHne J0ruueckux 3a4ad ¢ UCIO0JIb30BaHUEM KPYroB
DOlinepa, OCHOBHBIX JIOTUYECKUX [TPaBUIL

Ymo3zaxmouenns. OOOCHOBaHMS M JIOKA3aTelNbCTBO B MareMaTHke. TeopeMbl. Buabl MaTeMaTudeckux
yrBepkAeHu. Buasl nokazarenscTB. Maremarudeckass MHIAYKLIMS. YTBEpKICHUS: OOpaTHOE JAaHHOMY,
IIPOTUBOIOJIOKHOE, OOpaTHOE MPOTUBOMOJIOKHOMY JaHHOMY. I[Ipu3HaK M CBOHCTBO, HEOOXOIUMBIE U
JOCTAaTOYHBIE YCIOBUSL.

OcHoBHast TeopeMa apudmetruku. Octatku u cpaBHeHus. AnroputMm EBkinmpa. Kuraiickas Teopema 00
ocratkax. Manas Teopema depma. q-uuHble cucteMbl cuuciaeHus. OyHkuus Oiepa, YUCIO U CyMMa
JEJIUTENIEH HaTypaJIbHOIO YuCIIa.

Pannannast mepa yria, TpMroHOMETpUUYECKasi OKPYKHOCTb. TpuroHoMeTpuueckue pyHKIIUU YHCEN U YIJIOB.
®opMmysbl IPUBEIEHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YHKIHUH, (pOpMyNbl TBOWHOTO U MOJOBHUHHOTO
aprymenTa. l[IpeoOpa3zoBaHue CyMMbl, pa3HOCTH B NPOM3BEICHHE TPUTOHOMETPUYECKUX GQYHKUIUH, U
Ha000poT.

Hynu yHKuIMH, NpOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambosnbiliee 1 HauMeHblllee 3HauYeHHE
¢yukuuu. [lepuonnyeckne GyHKINY U HAUMEHBIIUN TIEPUO.

YerHble 1 HeueTHbIE QYHKINU. DYHKINU «IpOOHas YacTh YUCIIay y:{x} U «11ernas 4acThb

anema» Y =[x].

Tpuronomerpudeckue GyHKIIUH YUCIOBOTO apryMEHTa y=Ccosx, y=sinx, y=tgx, y=ctgx.
CpoiicTBa U rpaKu TPUTOHOMETPUYECKUX (DYHKITUH.
OO6parHbple TPUTOHOMETPUYECKUE (YHKIIUU, UX TJIABHBIC 3HAUEHUS, CBOMCTBA U TpaduKH.

Tpuronomerpuyeckre ypaBHeHUs. OJHOPOIHBIE TPUTOHOMETPUUYECKUE ypaBHEHHS. Pelienue npocrenmmx
TPUTOHOMETPHYECKUX HepaBeHCTB. [IpocTeiiiine cucTeMbl TPUTOHOMETPUYECKUX ypaBHEHUI.

CreneHb ¢ ACHCTBUTEIBHBIM MOKa3aTeseM, CBOMCTBA creneHu. [IpocTelinve nokasaTeabHbIE YPaBHEHUS U
HepaBeHcTBa. [lokazarenbHas GyHKIMs U ee cBoicTBa U rpaduk. Yuciao € u



Oyuxuus y = €.

Jlorapugm, cBoiictBa sorapudma. Jlecarnunbiii ¥ HaTypanbHbli sorapudm. IlpeoGpazoBanue
norapuMUUEcKuX BbIpakeHUil. Jlorapupmuueckue ypaBHeHMS U HepaBeHCTBa. Jlorapupmuueckas
(byHKIUS U ee CBOWCTBA U TpaduK.

Crenennas GyHKIUS U ee CBOWCTBa U rpaduk. VppannoHaabHble ypaBHEHHUS.

IlepBuuHbIE NpPEACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4YHCell. J[eMCTBUSA C KOMIUIEKCHBIMH
yucaamMu. KomIuiekcHO comnpsbkeHHble 4uciaa. Moaynnb U apryMeHT uucia. TpuroHomerpuueckas gopma
KOMIUIEKCHOTO 4HciIa. Penienue ypaBHEHN B KOMIUIEKCHBIX YUCIIAX.

Metoa wuHTEpBaJOB s pemieHus HepaBeHCTB. IlpeoOpasoBanust rpadmkoB (GYHKIUI: CHBHT,
YMHOXEHHE Ha YHCJIO, OTPAKEHUE OTHOCHUTEIIFHO KOOPAWHATHBIX Ocei. ['paduyeckne MeTonpl pemeHus
YPAaBHEHUI M HEPaBEHCTB. PelieHue ypaBHEHMH M HEPABEHCTB, COJACPKALIMX IEPEMEHHYIO II0J 3HAKOM
MOYJIS.

CucremMpl  NOKa3aTeNbHbIX, Jorapu(pMHUUECKUX U HUppalrOHAIBHBIX YpaBHEHUM.

CucreMbl IOKa3aTeabHbIX, JOTAPUPMUUECKUX U UPPALIMOHATbHBIX HEPABEHCTB.
B3aumno o6pathbie pyHkuuu. ['padrku B3auMHO 00paTHBIX PYHKIUH.
VYpaBHEHHsI, CHCTEMBI YPABHEHMI C TAPAMETPOM.

®opmyna buaoma HeroToHa. Pemienne ypaBHEHM CTENEHN BhIlIE 2 CleNUaibHbBIX BUAOB. Teopema Buera,
teopema besy. IlpuBomumbpie u HempuBoguMble MHOroujeHbl. (OCHOBHas Teopema  anreOpbl.
CummeTprdecKkrue MHOTOWIEHBI. Llenouncinennsle 1 1en03HauyHble MHOTOUYICHBI.

JuodanTtoBsl ypaBHeHus. Llemnrpie qpoou. Teopema depma o cymme KBaapaToB.

CyMMBI U psifibl, METOIbI CYMMHUPOBAHHUS U MPU3HAKH CXOJAUMOCTH. Teopembl 0
MpUOIMKEHUH JeMCTBUTENBHBIX YHCEN pallioHaIbHBIMUA. MHOXeCTBa Ha
KOOPJIMHATHOM MJIOCKOCTH.

HepasernctBo Komm—ByHAKOBCKOTro, HepaBeHCTBO VeHCeHa, HEpaBEHCTBA O CPEIHHUX.

[Tonstue mpenena ¢ynkiuu B touke. [loHsaTtue npexena QpyHKUMKU B OECKOHEYHOCTH. ACHUMITOTHI
rpaduka pyHknuu. CpaBHEHHE OSCKOHEYHO MaJIbIX M O€CKOHEYHO Ooybmux. HempeprlBHOCTh (QyHKIIHH.
CaoiicTBa HenpepbIBHBIX pyHknuii. Teopema Beiiepimpacca.

Huddepenuupyemocts ¢ynkuu. IlpomsBoanas ¢yHkiuu B Touke. KacarenpHas K rpaduky
¢byakuun. ['eomerpuueckuii 1 GU3HMYECKUN CMBICT MPOW3BOaHON. [IpuMeHeHne Mpou3BOAHON B (PU3HKE.
[IpousBonubie anemenTapHbix GyHkuuid. [IpaBuna nuddepenimpopanusi.



Bropas npousBoHast, ee reOMeTpUIECKUN 1 (PU3HMIECKHIA CMBICI.

Touku skcTpemyma (MakcuMymMa M MHHHUMYyMaA). MccnemoBaHue 5>JIeMEHTapHBIX (YHKIMHA Ha TOYKH
SKCTpEeMyMa, HauOOJbIlIee W HaWMEHbIIEe 3HAUYCHHE C MOMOIIbI0 mpou3BoaHOU. [locTpoenue rpaduxos
(GyHKIMH ¢ TOMOILIBI0 NMPOU3BOAHBIX. [IprMeHeHHe NMpPOM3BOJHON INpH pelieHuu 3anad. HaxoxiueHue
HKCTPEMYMOB (PYHKIHI HECKOJIbKUX ITePEMEHHBIX.

[TepBooOpasnas. Heonpenenenusiii naTerpai. [lepBooOpasHeie anemMenTapHbiX GyHknmid. [Tnomanb
KpuBoMHEWHON Tpaneuun. dopmyna Herotona-Jleibuuua. OmnpeneneHHblii uHTerpan. Beiuucienue
wionaaed IIocKkux ¢Guryp u oOBEMOB Tel BpallleHUs C IOMOUIbI0 HMHTerpajga. MeToabpl peuieHus
(GYHKIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpakTuueckas peanu3amus BOCIUTATEILHOTO MOTEHIIHANIA YPOKA OMPEACIIACTCS B PaMKaX MOTYJIs
«lIxonpHbIH ypok». PaboTa Ha ypokax opraHu3oBaHa B COOTBETCTBUU € BUJIaMU (ITPOOIEMHO -IIEHHOCTHOE
oO111eHne, TT03HABATENIbHAS, POEKTHAs) U (hOPMaMH IEATEILHOCTH (JIEKIIUHU, IPAKTUIECKUE PabOTHI,
MPE3CHTAINH, YUeOHbIE TPOEKTHI, TECTUPOBAHUE, TIOHATUITHBIC TUKTAHTHI, PEIIEHNE TT03HABATENbHBIX 3a/IaHUH;
BBITIOJTHEHHUE 3aJ]JaHUI Ha BBISIBJIEHUE XapaKTEPHBIX MPU3HAKOB, HA TTOMCK CXOJICTBA U Pa3IN4Hs, Ha BBIOOD
KpUTEPHUEB ISl CPABHEHUS, PEIICHUE MTPOOJIEMHBIX BOIPOCOB, YCTHBIE BBICTYIUICHHS Ha YPOKax, IO
JIOMaIllHEMY 3aJJaHHI0, C COOOLICHHEM Ha 3aJJaHHYIO TEMY, ITPE3EHTAIUs Ha 3aJaHHYIO0 TEMY, BBITIOJIHEHUE
MIPOEKTHOTO 3aJIaHUs, UCCIIEOBAaHUE HA TIOITBEPKICHUE UIIM OTIPOBEPKEHNE TUIIOTE3bI, COCTABJICHHUE
o0oO1aroriei TabInIIbl, CXeMBI, KIacTepa Ha 3aJJaHHYI0 TEMY, COCTaBJIEHHUE IIPOCTOT0, CJIOKHOTO, TE3UCHOTO,
[IUTATHOTO TIJIAHOB).

Peasm3auus BocnuTaTeIbHOTO MOTEHIIMAIA YPOKA NpeANoaraer cjeayloniee:
J YCTaHOBJICHUE JOBEPUTEIBHBIX OTHONICHUNA MEXAY YYHTEIEM W €ro YYEeHHWKAMH, CHOCOOCTBYIOIIHX
MIO3UTHBHOMY BOCHPHUSITHIO YYaITUMHUCS TPeOOBaHWN M TPOCHO yUWTENs, TPHUBJICYCHHUIO WX BHUMAHHUS K
o0cyx1aemMoii Ha ypoke nH(opmalyy, akTHBU3AlUY UX [T03HABATEIbHON JeATEeIbHOCTH;

° MOOYKJICHUE IIKOJHHHUKOB COOII0AaTh HA YPOKE OOLIENPUHATEIE HOPMBI HOBEACHNS, IPABUJIA OOIICHUS
CO  CTapIIUMU WTEISIMU) W CBEPCTHMKAMH (IIKOJBbHUKAMM), HPHHIUIBI YYEOHON JMCIMIIMHBL W
CaMOOPraHU3aIlNH;

. [IPUBJICYEHNE BHUMAHHUS IIKOJHHHUKOB K IIEHHOCTHOMY ACIEKTY H3YYaEMBIX Ha YPOKAax SBICHUN

OpraHm3anusg ux padoThl ¢ MOJYYAEMOM HA YPOKE CONMAILHO 3HAYMMOW MH(MOPMALMEH — MHUNMHUPOBAHUE €€
00CY)KJICHHMS, BRICKA3BIBAHUS YUAIIMMHUCI CBOET0 MHEHHS 10 €€ IOBOJIY, BRIPa0OTKH CBOEro K HEM OTHOIICHHS;
° HCIIOJb30BAHUE  BOCIIUTATEIBHBIX  BO3MOXKHOCTEH  COJEp)KaHHMS  y4eOHOTO TpeaMera  4epes
JEMOHCTPAIMIO JCTSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKJIAHCKOTO TIOBEACHHUS, MPOSBICHUS YEIOBEKOIIOOUSI 1
T0OpPOCEPICUHOCTH, YePe3 MOJ00P COOTBETCTBYIOIINUX TEKCTOB ISl UTEHUS, 3a/1a4 JUIS pelIeHuUs, TPOOIeMHBIX
CUTYaIIMH 17151 0OCYKJICHHS B KJlacce;

° NpUMEHEHHE Ha VYPOKE HMHTEPAKTHUBHBIX (GopM  padOThl yYaIIMXCSA: HHTEJUIEKTYAJBHBIX HIP,
CTHUMYJIMPYIOIIMX IT03HABATEIbHYIO MOTHMBALIMIO IIKOJBHMKOB; JUJAKTHYECKOTO TeaTpa, '€ HOJYYEHHBIE Ha
YPOKE 3HAHHWS OOBICPLIBAIOTCS B TEaTPAJbHBIX NOCTAHOBKAX, MIHCKYCCHM, KOTOPBLIE HAIOT YYAIIUMCS
BO3MOYKHOCTh IPHOOPECTH ONBIT BEAEHNS KOHCTPYKTUBHOTO JIHAJIOra; I'PYIIIIOBOM pabOThI MIM paOOTHI B IMapax,
KOTOpBIE yyaT MIKOJIbHUKOB KOMaHAHOHN paboTe U B3aUMOJICHCTBHIO C JPYTUMU JEThbMU;

° BKJIIOUEHHE B YPOK WIPOBBIX MPOIEAYp, KOTOpPbIE IMOMOTaOT MOAAEpKaTh MOTHBALMIO JIEeTeHl K
MOJIyUCHUIO 3HAHUM, HalaXUBAHUIO MMO3UTHUBHBIX MEXKIWYHOCTHBIX OTHOIIEHMA B KJacce, MOMOTaoT
YCTaHOBJICHHIO 10OpOsKeIaTebHOM aTMoc(ephl BO BpEMS YpOKa;

° opranmsanug medcTBa MOTHBHPOBAHHBIX M JOPYAMPOBAHHBIX VUAIIUMXCA HaJ HMX HEYCIEBAIOUIMMM
OJIHOKJIACCHUKAMU, JIAIOIIEro NIKOJbHUKAM COLIMAJIHFHO 3HAYMMBIA OIIBIT COTPYAHMYECTBA U B3aMMHOM
IIOMOIIIH;

° HHHUIIMMPOBAHKUE M IIOJJIEP:KKA MCCIEA0OBATEIILCKON ASITSIbHOCTH IIKOJHHMKOB B paMKax peaau3anun
MMM WHAWBUIYAIBHBIX M TPYIIIOBBIX HCCIEA0BATEIHCKUX NPOEKTOB, YTO JACT INTKOJBLHHUKAM BO3MOKHOCTH
IPUOOPECTH HABBIK CAMOCTOSITEJIBHOTO PELIEHUS TEOPETUYECKONM IpOoOIEMBI, HABBIK T'€HEPUPOBAHUI U
oopmiuennss coOCTBEHHBIX MAEH, HABBIK VBAKHTEILHOTO OTHOIIEHHMS K YYKUM HIesdM, ohOpMICHHBIM B
paboTax APYrUX MCCIEeNOBaTeNel, HaBLIK MIYOIHYHOIO BRICTYIUIEHHS IEPEN ayAUTOPUEN, aprYMEHTUPOBAHUS U
OTCTAaMBAaHUS CBOCH TOYKHU 3PECHHUI.




TemaTn4eckoe IJIAHUPOBAaHUE
mo anreﬁpa H HAYaJIa MAaTEMAaTHICCKOT0 aHAJIn3a

(10-11 kaacenr)

No KoauuecTBo yacos KoaunuecTBo yacos
TeM-bI Conep:xkanue y4eOHOro Marepuaia padoueii nporpaMmmbl paboueii nporpaMmmbl
(2 uaca 6 neoenio (4 uaca 6 neoenro)
10xnacc u 3uaca
11knacc)
10 kaace
1 [ToBTOpenue 3 3
2 JeiicTBUTENbHBIE YKCTIa 12
3 YucnoBsle pyHKIMH 3 9
4 Tpuronomerpuyeckue QyHKIIHA 15 26
) TpuronomerpuuecKkue ypaBHEHHUS 10 10
6 [IpeoOpaszoBaHue TPUTOHOMETPHUICCKUX 8 21
BBIPAKECHUM
KoMIuiekcHbIe uncna 9
7 [pousBonHas 20 28
Kombunatopuka u BEpoITHOCTh 7
8 [ToBTOpeHue 9 11
HToro 68 136
11 kuace
1 [ToBTOpCHME - 4
MHorouwieHbl - 10
3 Crenenu u kopHu. CTeleHHbIC 18 24
dhyHKIHHI
4 [TokazaTenpHas U JorapupmMuyuecKas 29 31
(dhyHKIIH
5 IlepBooOpa3Has 1 HHTErpal 8 9
DJNIeMEHTHI TEOPUH BEPOSITHOCTH U 15
MaTeMaTHYECKON CTATHCTHKH
7 YpaBHEHUS U HEPABCHCTBA. 20 33
CucTeMbl ypaBHEHUI U HEPABECHCTB
8 O6o01mmaroree TOBTOpEHNE 12 16
Hroro 102 136




TemaTnueckoe njaanuposanue no reomerpun (10-11 knacceel) (2 yaca B
HeJlen1, 68 4yacoB B roa)

KoanyecTBo yacoB padoyeii mporpaMmbl

Te‘]:‘:bl Conep:xkanune y4eOHOro MaTepuaia (2 uaca ¢ neoenro)
10 knacc
1 Bsenenue 3
2 [TapanenbHOCTh NPAMBIX U IMJIOCKOCTEN 14
3 [leprieHAMKYISAPHOCTD MPSIMBIX U TIIIOCKOCTEN 17
4 MHororpaHHUKA 18
5 Bexrops! B mpocTpaHCcTBe 10
6 [ToBTOpeHue 6
Hroro 68
11 knacc
1 Humuap. Konyce. lap 20
2 O06BeMbI 19
3 Meroj KOOpJIMHAT B IPOCTPAHCTBE 18
4 O06o0maroree MOBTOPEHUE 11
Hroro 68
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