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IHosicuuTennLHAA 3aMCKA

Pabouas mporpamma o anredpe Ay 9 kimacca paspaboraHbl B cooTBeTcTBHM ¢ [IpumepHOit
IpPOrpaMMOil OCHOBHOrO 0OIIero oOpa3oBaHMsl IO MaTeMaTHKe, C Yy4eToM TpeOoBaHUM
(denepaabHOrO KOMIIOHEHTa TOCYAAapCTBEHHOTO CTaHIapTa oOmero ooOpa3oBaHMs W Ha
OCHOBaHWHU aBTOpckux mporpamm JmHuu W.W. 3ybOapepoir, A. I'. Mopakosuya. CoriacHo
@OenepanbHOMy 0a3ucHOMY yueOHOMY IJIaHy JaHHas pabodas Imporpamma MnpeaycMaTpuBaeT
obyuenue B oobeme 102 yacoB, B HEIETIO 3 4acoB.

C y4eroM BO3pacTHBIX OCOOCHHOCTEH KaKJOro Kjacca BBICTPOEGHA CHCTEMa Y4eOHBIX
3aHATUH, CHPOCKTUPOBAHBI LIE€TH, 3aJa4yd, MPOAYyMaHbl BO3MOXXHbIE (OPMBI KOHTPOJIS,
c(OpMYITHPOBAHBI 0’KUIAEMbIE PE3YIbTATHI O0yUCHHS.
ey 00yyenus:

1. oBaageThp CUCTEMOIl MaTeMATHYeCKHX 3HAHHMI M yYMEHMii, HEOOXOIUMBIX IS
NPUMEHEHUS B NPAKTHUECKON MAESITENbHOCTHU, HW3YYEHHS] CMEXKHBIX JIUCLHUILINH,
IIPOJOJKEHHSI 00pa30BaHusl.

2.  (opMHupoBaTh KauecTBa JMYHOCTH, HEOOXOAMMBIX YEIOBEKY MJIs MOJTHOLEHHOM
KU3HA B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MAaTEMATHYECKOH JEATeIhHOCTH:
SICHOCTH M TOYHOCTHU MBICIH, KPUTHYHOCTH MBIIUICHUS, WHTYULUSA, JOTHYECKOTO
MBIIUICHHS,  DJIEMEHTOB  QJITOPUTMHUYECKOW  KYJIBTYpPhl,  TPOCTPAHCTBEHHBIX
MIPEICTaBICHU, CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH.

3. ¢popmupoBaTh mpeacTaBJeHHMd 00 UACIX H METOAAX MATEMATHKH Kak
YHHUBEPCAIBHOTO $I3bIKA HAyKH M TEXHHKH, CPEACTBA MOJEIUPOBAHUS SBJICHUU H
IIPOLIECCOB.

4. BOCHUTATh KYJIbTYPY JMYHOCTH, OTHOIIEHHE K MaTeMaTHKe KaK K 4YacTH
00111e49esI0BeUeCKOM KYIbTYphI, UTparoield 0coOyIo poJib B OOIIIECTBEHHOM Pa3BUTHH.

3agaun o0yueHnus:

1. npuobOpereHHs MaTEeMAaTHUYECKUX 3HAHUN U YMEHHIA;

2. oBIajgeHue 000OIMIEHHBIMHU CIOCO0aMHU MBICTUTENBHOM, TBOPUYECKOM IS TEILHOCTEH;

3. ocBoeHHE KOMITETECHIIMI: y4eOHO-T03HaBaTEIbHOM, KOMMYHUKATUBHOM,
pedIeKCUBHOM, JHYHOCTHOTO  CAMOpPa3BUTHUS, I[IEHHOCTHO-OPUEHTAIMOHHON W
po¢eCCHOHATBHO-TPYIOBOTO BBIOOPA.

Copaeprxanue nporpaMmmbl
PanmnoHabHbIe HEPABEHCTBA U HX CHCTEMbI

JluneiiHble M KBaJpaTHbIE HepaBeHCTBa (MOBTOpeHue). PannonanbHoe HepaBeHCTBO. MeTon
WHTEPBAJIOB.
MHosxecTBa U onepalnyy HaJ HUMH.

Cucrema HepaBeHCTB. PenieHne cucteMbl HEpPaBEHCTB.

Cucrembl ypaBHeHU#

PanronanbHOe ypaBHEHHE C JByMs MepeMeHHbIMU. Perienue ypaBuenus p(x, y) = 0.
PaBHOCHIIBHBIE ypaBHEHHUS C JABYMs IepeMeHHbIMU. Dopmyna pacCTOSHHS MEXIY ABYMS
TOYKAMH KOODIMHATHOM IIOCKOoCTH. I'paduk ypaHeHus (x - a)’ + (v — b)?> = r’. Cucrema
yYpaBHEHUI C JAByMs TepeMeHHbIMU. PerieHne cucteMsl ypaBHeHUH. HepaBeHCTBAa M CHCTEMBI
HEPABEHCTB C IByMsI IEPEMEHHBIMH.

Mertopl pelieHus CHCTEM ypaBHEHHH (METOJ MOJCTaHOBKHU, alreOpandecKkoro CIOXKEHUS,
BBE/ICHHSI HOBBIX IIEPEMEHHBIX ). PABHOCHIIBHOCTB CHCTEM YpaBHEHUH.

Cucrembl ypaBHEHHUH KaK MaTEMaTHYECKUE MOJICIIN PEaIbHBIX CUTYaIIHH.

Yucaosble pyHKUNH



Oynaknus. HezaBucumas mepemeHHas. 3aBucumasi rnepeMeHHas. OO0JacTh ONpeesieHHs
dbynkuun. EctecTBeHHast o6macth onpeaenenus GpyHkiuu. O6macth 3HaYeHUN (HYHKIIUH.

Crioco6sb1 3a1aHus PYHKIUH (QaHATUTHYECKHUH, TpaduuecKuii, TAOIMYHBINA, CIOBECHBIN).

CpoiictBa (¢yHKIUH (MOHOTOHHOCTb, OTPAaHUYEHHOCTh, BBIYKJIOCTh, HAWOOJNbIIEEe W
HAaMMEHBIIIEE 3HAYCHNS, HeNPephIBHOCT). Mccnenoanne bynkumii: y = C, y = kx + m, y = k&, |
y=\x\ y=ax’+bx +c

YeTHble ¥ HEYCTHBIC (QDYHKIUH. AJTOPUTM HCCIICAOBAaHUS (PYHKIIMM HA YETHOCTH. [ paduku
YEeTHOW ¥ HEYETHOU (DYHKITHHA.

CrenenHass (yHKIHs C HaTypalbHBIM IIOKa3areieM, ee¢ cBoiictBa W rpaduk. CreneHHas
(GYHKIUS C OTPUIIATEIBHBIM LIEJIBIM [TOKA3aTelIeM, €€ CBOMCTBA U TpaduK.

OyHKIUS y =, ee CBOMCTBA U rpauK.

IIporpeccun

UucnoBass mocienoBaTeibHOCTh. CrocoObl  3alaHUsl YHCIOBBIX IOCIIENOBATEIbHOCTEH
(aHaTMTUYECKU, CIIOBECHBIN, PEKYpPpPEHTHBII). CBONCTBA YHCIOBBIX [10CIIEOBATEILHOCTEN.

Apudmernueckas nporpeccus. ®opmyna n-ro uineHa. Gopmyna cymMMbl WIEHOB KOHEUHON
apu@MeTHyecKoil mporpeccuu. XapakTepucTUIECKOE CBOMCTBO.

I'eomerpuueckast nporpeccus. @opmyna N-ro wieHa. GopMyna CyMMbl WIEHOB KOHEYHOM
reOMETPUUECKON mporpeccuu. XapakTepucTuueckoe cBoiictBo. Ilporpeccun u OGaHKOBCKHE
pacyeTsl.

DJileMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPHH BePOSATHOCTEH

KomOunaropusle 3agauu. [Ipasuno ymuoxxenusi. @akropuai. [lepectaHoBKH.

I'pynnupoBka uHpopmauuu. OOmumi psa AaHHbIX. KpaTHOCTh BapuaHThl H3MEpPEHUS.
TabnuuHoe npexacraBienue uHpopmanuu. Yacrora BapuaHThl. I'paduueckoe mnpeacTaBiIeHHE
uHpopmanuu. Ilomuron pacnpenenenus naHHbIX. [Hcrorpamma. UucnoBble XapaKTEpUCTUKU
JAHHBIX U3MEpeHus (pa3Max, MoJia, Cpe/lHee 3HaYCHHE).

BepositHocTs.  CoOblTHE  (ciywaiiHoe,  JOCTOBepHOe, HeBo3MoOxkHoe).  Kilaccuueckas
BEPOSITHOCTHASA cxeMa. [IpoTHBOMOIOXKHBIE COOBITHS.

HecoBmecTtHble  coObiTusi.  BeposTHOocTh cymMMBbl  JIByX  coObITHH. BeposiTHOCTh
MPOTUBOMNOJIOXKHOTO coObITHs. CTaTucTHYeCKast yCTOMUMBOCTh. CTaTucTUYECKasi BEPOSITHOCTb.

TemaTnuyeckoe NIaHKPOBaAHUE

Ne Copepxanue yueOHOro MaTepuana KonnuectBo yacos
naparpada

1 16
ParonanbHble HEpaBEHCTBA U UX CUCTEMBI

2 14
CucteMbl ypaBHEHHHA

3 YucnoBele GyHKIUU 25

4 [Tporpeccun 16

5 DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU 12
BEPOATHOCTEM
O6o061maroniee MOBTOPEHUE 19

Hroro 102




TPEBOBAHMA K YPOBHIO IIOAI'OTOBKHU YUYAIIIUXCA

B pesynpraTe mM3ydeHus MaTeMaTHKU YYCHHK JOJDKEH: 3HAMb/NOHUMAMb CYIIECTBO IOHSTHUS
MaTEeMaTUYECKOI0 JIOKa3aTeJIbCTBA; IPUMEPHI JOKA3aTEIbCTB;

* CYILECTBO MOHATHUS AIFOPUTMA; IIPUMEPHI AITOPUTMOB;

* Kak HCIOJIb3YIOTCS MaTeMaTHueckue (popmysbl, ypaBHEHUS U HEPABEHCTBA; IMPUMEPHI UX
MPUMEHEHHUS U1 PeIlieHUs] MaTeMaTUYECKHUX U MPaKTUYECKUX 3a/1ay;

* KaK MaTeMaTH4eCKH ONpeeseHHble (PYHKIUU MOTYT ONUCHIBATh pealIbHbIE 3aBUCUMOCTH;
MPUBOJIUTH MPUMEPHI TAKOTO OMUCAHUS;

* Kak NOTPeOHOCTH NPAKTUKU MpPHUBEIM MAaTEMaTHYEeCKyl0 HayKy K HE0OXOJUMOCTH
pacuIMpeHust MOHATHUS YNCIa;

* BEPOSATHOCTHBIN XapaKTep MHOTHMX 3aKOHOMEPHOCTEH OKpPY’KAIOLIEro MHpa; MPUMEPHI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;
* KakuM 00pa3oM reoMeTpHs BOSHHUKIIA U3 MIPAKTUUYECKHX 3a]a4 3eMIIeMEpHs;

MMPUMCEPBI TCOMCTPHUICCKUX 00BEKTOB U YTBep)KI[eHI/Iﬁ 0 HUX, BAJKHBIX IJIS IIPAKTUKU
¢ CMBICII HICaIN3alluu, HO3BOJI$IIOH.I€I>1 peliaTth 3aJdadun peanLHoﬁ IleICTBI/ITCJIBHOCTH
MAaTCMAaTUYCCKUMHU METOJaMU, IIPUMCEPDbI OHII/I6OK, BO3HHUKAOMUX IIPH UACATNU3ANH,

Apudmernka

ymemb

* BBIIOJHATH YCTHO apudmMeTHueckue ACUCTBUS: CIOKEHHWE U BBIYUTAHHME JIBY3HAUHBIX
yhcesl W JECATHYHBIX JpoOed ¢ JByMs 3HaKaMH, YMHOJKEHUE OJIHO3HA4YHBIX YHCEN,
apupMeTHUecKue omnepalud ¢ OOBIKHOBEHHBIMU JApPOOSIMM C OJHO3HAYHBIM 3HaMEHATeleM M
YHUCIIUTENEM;

* MEepexXoauTh OT OJHOM (hOPMBI 3aMKMCH YUCEN K APYrod, MPEACTaBIATh JECITUYHYIO IpOOb
B BHUJE OOBIKHOBEHHOW M B MPOCTEHUIIUX CIIydasX OOBIKHOBEHHYIO B BHJE JECATUYHOM,
IOpPOLIEHTH — B BUJE JApoOu U ApoOb — B BHUJE NMPOLIEHTOB; 3alUCHIBATh OOJbIINE U Majble
YHClla C UCTIOIb30BAaHUEM LIEJIBbIX CTEIIEHEH IECATKY;

* BBINOJHATH apupMeTHYecKhe [JeHCTBUS C palHOHAIBHBIMU YHCIaMM, CpPaBHUBATb
palMoOHaJIbHbIE U IEHCTBUTENIbHBIE YKCia; HAXOAUTh B HECJIOXKHBIX CIIydasX 3HaYCHHs CTeTeHen
C LIEJIBIMM [T0KA3aTeIsIMU U KOPHEHN; HAXOANUTh 3HAYEHUsI YUCIIOBBIX BBIPAXKCHMUI;

* OKpYIJIATH IIeJible 4YHClia M JECSATHYHbIE ApOoOM, HAXOAUTh NPUOIMKEHHUS 4YHCET C
HE/I0CTaTKOM U U30BITKOM, BBIMIOJHATH OLIEHKY YHCIIOBBIX BBIPAXKEHUH;

* II0JIb30BaThCs OCHOBHBIMU €IMHULIAMHU JIJIMHBI, MAacChl, BpEMEHH, CKOPOCTH, IUIOIIA]IH,
o0beMa; BeIpakaTh 0oJiee KpyIHbIe eAMHULBI Yepe3 OoJiee MeJIKUue U Hao0OopoT;

* pewmaTh TEKCTOBbIE 3a/ayd, BKJIOYas 3aJaud, CBS3aHHbIE C OTHOIIEHHEM M C
IPONOPIHUOHATIBHOCTBIO BETMUUH, IPOOSIMHU U MIPOLIEHTAMU;

UCIIOJIb30BaTh MNPUOOpPETEHHbIE 3HAHMSI W YMEHUS B MPAKTUYECKOW JESITeNIbHOCTH U
MIOBCEITHEBHOM JKU3HM JUISL:

* pelIeHUs] HECIOKHBIX MPAKTUYECKUX PAcUeTHBIX 3a/1ay, B TOM YHUCIE C MCIOJIb30BaHHUEM
IpY HEOOXOIMMOCTH CITPABOYHBIX MAaTE€PUAJIOB, KAIbKYIATOPA, KOMIBIOTEPA;

* YCTHOM MPUKHUJIKH U OLIEHKU pe3yJbTaTa BbIUMCICHUI; IPOBEPKU PE3yNbTaTa BHIYUCICHUS
C MCIOJIb30BAaHUEM PA3JINYHbIX IPUEMOB;

* UHTEpNpeTalMu pPe3yJbTaTOB pEIIEHUs 3a7ad C Y4YEeTOM OTpaHWYECHHM, CBA3aHHBIX C
pEaIbHBIMU CBOMCTBAMU PacCMaTPUBAEMBIX ITPOLIECCOB U SBJICHUM;

Anredpa
ymembo

* COCTaBIATh OYKBEHHBIC BBIpRKEHHUS U (OPMYJIBI MO YCIOBHUSAM 33/a4; OCYILECTBIISATH B
BBID@KEHUAX M (opMynax YHCIOBbIE TIOJCTAHOBKUM M BBINOJHATH COOTBETCTBYIOIINE



BBIYUCIICHHSI, OCYIIECTBIATh MOJCTAHOBKY OJHOTO BBIPAXKEHUS B JAPYroe; BhIpaxarb U3 HopMyi
OJIHY IIEpEMEHHYIO Uepe3 OCTAJIbHBIC;
* BBINOJIHATH OCHOBHBIE JIEMCTBUS CO CTENEHSAMM C LIeJIbIMU MIOKA3aTeIsIMH, C MHOTOUIEHAMH U €
anreOpanyecKUMH IpOoOSIMU; BBITIOIHATH Pa3JI0KEHHUE MHOTOYJICHOB HA MHOXKHTENH; BHITIOJIHSITD
TOKJECTBEHHbIE IPE0Opa30BaHMs PALIMOHATIBHBIX BBIPAKEHUI;
* IPUMEHATh CBOMCTBAa apU(PMETHUECKUX KBAJIPATHBIX KOPHEW Il BBIYUCICHHS 3HAYCHUH U
peoOpa30BaHUI YUCIIOBBIX BBIPAXKEHUH, COIEPKAILMX KBaIpaTHbIE KOPHHU;
* pelaTh JUHEWHbIE, KBaJPaTHbIC YPABHEHUS U PALIMOHAJIbHbBIE YPABHEHUS, CBOASIIMECS K HUM,
CHCTEMBI JBYX JMHEHHBIX YPAaBHEHUH U HECIIOKHbIC HEJTMHEHHBIE CUCTEMBI;
* pelaTh JMHEHHbIE U KBapaTHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI;
* pemaTh TEKCTOBBIC 33/a4M aJNreOpanuecKuM METOJO0M, HHTEpPIPETUPOBATH TMOTY4CHHBIN
pe3ysbTarT, MPOBOAUTE OTOOP PELICHUN, HCXO U3 (POPMYITUPOBKH 331a4H;

* M300paxkaTh YUCIIA TOUKAMH Ha KOOPJIUHATHON MIPSAMOIL;
* OIpeneisITh KOOPAMHATHI TOYKU IJIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMU KOOpJIMHATAMU;
n300pakaThb MHOKECTBO PELICHUH JINHEHHOTO HEPaBEeHCTRA;
* pacmo3HaBaTh apU(PMETUUYECKHE M TE€OMETPHUYECKHE IPOrpeccHM; peuarb 3ahadd ¢
IpUMEHEHHEM (OPMYJIbI OOLIEro WieHa U CyMMbI HECKOJIBKUX IEPBBIX YICHOB;
* HAXOJAWTb 3HaU€HUs QYHKLMH, 3alaHHOM (opMyIoil, Tabnuuel, rpadukom, IO €€ apryMeHTYy;
HaXOJIUTh 3HAYCHHE apryMEHTa [0 3Ha4eHUI0 (YHKIIMH, 33laHHON TpapUuKOM MM TabJInLeH;
* ONpeneNATh CBOMCTBA (YHKIMU 1O ee rpaduKy; MPUMEHSTh TpadUuecKue MpeICTaBICHUS TIPU
pELICHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;
* OIUCHIBATH CBOMCTBA U3YYEHHBIX (DYHKIUH, CTPOUTH UX TpadyKy;
UCIIOJIb30BaTh INPUOOPETEHHbIE 3HAHMSI W YMEHUS B IPAKTUYECKOM JESITEIbHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL:
* BBINOJHEHUS] pacyeToB IO (opMyliaM, COCTaBJIE€HUS (OPMYJ, BBIPAKAIOUIUX 3aBUCHUMOCTH
MEX/ly peallbHbIMU BEIMUMHAMU; HAX0XK/IEHUS HY>)KHOUM (OpMYJIbl B CIPaBOYHBIX MaTepHallax;
* MOJENHMPOBAHMUS IPAKTUYECKMX CHTyallUd M HWCCIEJOBaHMUS ITOCTPOCHHBIX MOJENEH C
UCIIOJIb30BaHUEM allapaTa ajareopsl;
* ONUCAHMS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETMUYNHAMH COOTBETCTBYIOIIMMH (pOpMyTIaMu
IIPU UCCIIEI0BAaHUH HECTIOKHBIX MPAKTUUECKUX CUTYallH;
* WHTEepIpeTayy rpaguKoB pealbHbIX 3aBUCUMOCTEN MEKy BETUUMHAMY;

J1eMeHThI JIOTUKHU, KOM6HHaT0pHKI/I, CTATUCTUKH U TEOPUHU BCpOﬂTHOCTeﬁ

ymembv

* IIPOBOJAMTBH HECIJIOKHBIE JOKA3aTEIbCTBA, MTOJIy4aTh MPOCTEUILINE CIEACTBUS U3 U3BECTHBIX
WIM paHee MOJYyYEHHBIX YTBEP)KICHHH, OLIEHMBATh JOTMYECKYIO MPaBWIBHOCTh PACCYXACHUM,
MCII0JIb30BaTh IPUMEPBI AJIs WILTIOCTPALMK U KOHTPIIPUMEDHI JIJIs1 OITPOBEPKEHUSI YTBEPKIACHUI;

* u3BJIEKaThb MHGOpPMAIMIO, MPEACTABIEHHYIO B TabMuIaX, Ha auarpammax, rpapukax;
COCTaBJIATH TaOJIUILIbI, CTPOUTH AUATPAMMBbI U I'pauKu;

* pewmaTh KOMOWHATOpPHBIE 3aJaud IyT€M CHCTEMaTH4YecKoro mnepedopa BO3MOXKHBIX
BapHaHTOB, a TAK)KE C UCIOJIb30BAHUEM IIPABUJIA YMHOKEHUS;

* BBIYMCIIATH CPEIHHIE 3HAUEHUS PE3yIbTaTOB U3MEPEHHUIA;

* HAaXOJUTh YAacTOTy COOBITHS, HCIIONB3Yys] COOCTBEHHblE HAOIIOACHUS U TOTOBBIE
CTaTHUCTUYECKUE JIaHHBIE;

* HAXOJUTh BEPOSTHOCTHU CIyYaHBIX COOBITHI B MPOCTEUIINX CITydasX.



