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MOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma mo anredOpe cocTaBieHa Ha OCHOBE IOJIOKEHUH W TPeOOBaHHM K
pe3yibTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeiIbHOH MPOTPAMMBL,
npezcTaBieHHbIX B (DenepasbHOM Trocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTE OCHOBHOTO
obmero obpazoBanus (PI'OC O0O0), a Taxke ¢ yuérom [IpumepHO MporpaMMbl BOCITUTAHUS
u Konnenuuu npenojgaBanust ydeOHoro mpenmera «MartemaTuka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoit ®Demeparuu, pealu3yoOIUX OCHOBHBIE 00I1e00pa3oBaTeIbHBIE

IIPOrpaMMBI.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJI'EBPE"

PaGouas mporpamma mo anrebpe ans oOydaromuxcs 9 kiaccoB pa3zpaboTaHa Ha OCHOBE
®DenepantbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHus
C yd4€TOM H COBPEMCHHBIX MHPOBBIX TpPECOOBAHHA, MPEABIBIAEMBIX K MaTEMaTHYCCKOMY
0o0pa3oBaHMIO, W TPaAAULUNA POCCUUCKOrO 0O0pa30BaHUS, KOTOpPhIE O00ECIEUMBAIOT OBJIAJCHUE
KIIFOYEBBIMU KOMIIETCHIIUSAMHU, COCTABIAIOIIMMU OCHOBY [UIsl HENPEpPBIBHOTO OOpa30BaHUS U
CaMOpa3BUTHs, a TaKXKe LEJOCTHOCTb OOLIEKYJIbTYpPHOIO, JMYHOCTHOIO M IO3HABATEIbLHOIO
pasButus oOyuaromuxcs. B pabodeii mporpaMMe y4TeHbBI HJIEH U TI0JI0KeHUsT KOHIIeny pa3BUTHS
MaTematuueckoro oopasosanus B Poccuiickoit ®egepanuu. B snoxy mudposoil Tpancopmann
BCeX cdep dYenoBEYEeCKOW eATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
yesioBeKoM 0Oe3 0a30BOM MaTeMaTH4ecKoW IOATOTOBKH. Y€ B IIKOJE MaTeMaTHKa CIIY)KUT
ONOPHBIM MPEIAMETOM JUISi HM3Y4YEHUS CMEXKHBIX JHCIUIUIMH, a I[OCJE€ MIKOJBl pPEATbHOMN
HEOOXOIMMOCTBIO CTAaHOBHUTCSI HEMIpPephIBHOE 00pa3oBaHHeE, YTO TpeOyeT MOTHOIIEHHON 0a30Boit
0011eo0pa3oBaTeabHON MOATOTOBKH, B TOM YHCIIE U MaTEMAaTHUECKOH. DTO 00YCIIOBICHO TEM, YTO
B HallM JHU PacTET 4YHUCIO Npodeccuif, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM
MaTeMaTUKu: U B cepe dSKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHYECKUX OOJACTIX, U JlaXKe B
ryMaHuTapHbix cepax. Takum oOpa3om, Kpyr HMIKOIBHUKOB, A KOTOPBIX MaTeéMaTHKa MOXET
CTaTh 3HAYUMBIM IPEAMETOM, PACIIUPSIETCS.

Anrebpa sBISIETCS OJHHM W3 OMOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA OOECTIEYMBAET
W3yYECHHUE NPYTUX IHUCIUIUIMH, KaK €CT€CTBEHHO-HAYYHOI'0, TaK M T'YMAHUTApHOI'O LHKJIOB, €&
OCBOEHHE HEOOXOAMMO ISl MPOJOJDKEHUST 00pa3oBaHUs U B MOBCEIHEBHOW XKU3HH. Pa3zButue y
OOy4JaroIIMXCsl HAyYHBIX TIPEACTABICHUNA O TPOUCXOXKICHUUU CYIIHOCTH anreOpandecKux
abcTpakiui, croco0e OTpakKeHHsT MaTeMAaTUYECKON HAyKOW SIBJICHUW W MPOIECCOB B MPHUPOAE U

06HleCTBe, pojin MaTEMAaTUYCCKOro MOJCIUPOBAHWA B HAYYHOM IIO3HAHHUM W B IIPAKTHUKE



croco6cTByeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX
JUTSL QIaNTallii B COBpeMEHHOM Iu(poBoM obmiecTBe. M3yueHune anre6psl €CTECTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTHE yMEHHs HaONIOJaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCWUCTBUS U
BBIBOJIbI, (popmysnupoBaTh yTBepxkaeHusa. OcBoeHHEe Kypca aireOpsl oOecreuyuBaeT pa3BUTHE
JIOTUYECKOT0 MBIIUICHUS OOY4YaloIIMXCS: OHU MCIONb3YIOT JEAYKTUBHBIE M WHIYKTUBHbBIC
paccyxaeHus, 0000IIeHHe W KOHKPETH3AIMI0, abcTparupoBanue U aHanoruio. O0ydenne anredope
IperoiaracT 3HAYUTEIbHBIH 00BEM CaMOCTOATENBHOMN AEATEIBHOCTH O0YYaroIIUXCs, MO3TOMY
CaMOCTOSITENIbHOE ~ pPEIIEHWE  3aJad  eCTECTBEHHbIM  0o0pa3oM  SIBISETCS — peaju3anuei
JESTeIbHOCTHOTO MPUHIIKIIA 00yUEHUSI.

B crpykType mporpamMMel yaeOHOTO Kypca «Anredpay OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHAMAIOT COJIEP)KATEIbHO-METOANYECKHIE JMHUU: «YUClla W BBIYMCICHUN», «ANreOpandeckue
BBIpQXKCHUSY; «YpaBHEHHs] M HepaBeHCTBa»;, «DyHKUUNY», «IIEMEHTHl CTATUCTUKH U TEOPUU
BeposATHOCTeM». Kaxkgas u3 23TUX coAep)KaTelbHO-METOIWYECKUX JIMHUW  pa3BHBaeTcH,
€CTECTBEHHBIM 00pa30M MeperuieTasicb M B3aUMOJCHCTBYS C APYTUMH ero JIuHUsAMH. B xome
U3y4eHHs Kypca O00y4aromuMCs IPUXOJUTCS JIOTHUECKH PacCyKAaTh, UCIOIB30BATH TEOPETHKO-
MHO>KECTBEHHBINH SI3bIK. B CBSI3M ¢ 3TUM 1erecooOpa3HO BKIOYUTH B MPOrpaMMy HEKOTOpBIE
OCHOBBI JIOTUKH, MPOHU3BIBAIONINE BCE OCHOBHBIE paslielbl MaTEeMaTHMUeCKOro oOpa3oBaHHUS U
CIOCOOCTBYIOIIME OBJIAJICHUIO O0YYAIOIMMKCS OCHOB YHHBEPCAILHOTO MaTeMaTHUECKOTO S3bIKA.
TakuMm o0pa3oM, MOKHO YTBEPKJaTh, UTO CO/AEPKATEIBLHON U CTPYKTYPHOM 0COOEHHOCTHIO Kypca

«AnreOpay sBISETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA
[TpropuTeTHBIMU 1IENAMU 00yUeHus anredpe B 9 Kiacce sBISIOTCS:

— HIpoAoLKeHHE (HOPMUPOBAHMSI OCHOBHBIX MaTeMaTHUECKUX MOHATUHN (YUCIIO, BEIMYMHA,
ypaBHeHUE, PyHKIUS), 00ECTIeUNBAIOIINX TPEEMCTBEHHOCTh M IEPCIIEKTUBHOCTh MaTEMaTHYECKOTO
00pa3oBaHus 00yJaOLINXCS;

—  Dpa3BUTHE MHTEUIEKTyalbHBIX W TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUI, HHTEpeca K U3YUEHUIO MAaTEMaTUKH;

— TMO/Be/eHNE 00YyJaloIUXCsl Ha JOCTYITHOM JJIs HUX YPOBHE K OCO3HAHUIO B3aHMOCBSI3U

MaTE€MaTHKHU U OKPYXKAIOIIEro MUPA;



—  ¢opmupoBaHue (YHKIMOHAJIBLHOM  MAaTeMaTHYECKOW IpaMOTHOCTU:  yMEHUS
pacro3HaBaTh MaTe€MaTU4YeCKHME€ OOBEKThl B PpEAIbHBIX JKU3HEHHBIX CHUTYalUsX, NPUMEHATh
OCBOEHHBIE YMEHHUS JJIs PELIEHUS NPAKTUKO-OPUEHTHPOBAHHBIX 3a/ady, HHTEPIPETUPOBATH
[I0JIyYEHHBIE PE3YJIbTAThl U OLIEHUBATH UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALINH.
Copnepxanne nuHMM «Hucaa M BBIYMCIEHUS» CIIY)KMT OCHOBOM I JaJbHEMILEro HM3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUYaAIOLIMXCS JIOTHYECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHUSl TIOJb30BATbCA QITOPUTMaMH, a TakXKe TNPUOOPETEHHIO TPAKTHUYECKUX HABBIKOB,
HEOOXOUMBIX JJIsl TIOBCEIHEBHOM KU3HU. Pa3BuTue MOHATHS O YMCIIe B OCHOBHOM IIKOJIE CBA3aHO
C pPALMOHAJIBHBIMM M HPPALMOHAIBHBIMM YHCIaMHU, (OPMHUPOBAHUEM IPEACTABICHUA O
JEHUCTBUTEIIBHOM 4YHUCIIEe. 3aBeplIeHHe OCBOeHus uuciaoBord JsmHuM CopepkaHue IBYX
anreOpanyecKnx JHMHUNA — «AJNreOpandecKkue BBIPAXKEHUS» W «YPaBHEHUS U HEPAaBEHCTBA»
CrocoOCTBYET OPMHUPOBAHUIO Yy OOYJAIOMINXCS MaTEMaTHIECKOTO anmnapara, HeoOX0IUMOTO IS
peleHus 3a/1a4 MaTeMaTHKH, CMEXHBIX IPEIMETOB U IPaKTUKO-OpPUEHTHPOBAaHHBIX 3a1a4. Anreopa
JEMOHCTPUPYET 3HAUYECHUE MATEMAaTHKU KakK sA3bIKa JUIS MOCTPOEHUS MATEMAaTHYECKUX MOJIENEH,
ONMCAHUS IPOLECCOB U SIBICHUN peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOAMT TaKkKe
JanpHeHIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAUMOTO, B YaCTHOCTH, JIJIsl OCBOCHHUS
Kypca MH(QOPMATUKU, M OBJaJE€HHE HaBbIKaMM J€AYKTHUBHBIX paccyxjeHuil. [IpeobpazoBanue
CHUMBOJIbHBIX (POPM BHOCUT CBOM crieniM(uyeckuii BKJIaJ B pa3BUTHE BOOOpaKeHHs, CIOCOOHOCTEH
K MaTeMaThuyeckoMy TBopuecTBy. Copeprkanue (pyHKIMOHAIbHO-TpadUuecKOM IMHUM HalleJIeHO Ha
MOJIyY€HUE IIKOJbHUKAMHU 3HAHUN O (PYHKUMAX KaK Ba)KHEHIIEW MaTeMaTH4eCKOW MOJENH JUIs
ONMCAHUS U HCCIEIOBaHUS Pa3HOOOPA3HBIX IPOLECCOB U SBJICHUN B IMPUPOAE U OOIIECTBE.
N3yueHune 3TOoro marepuana CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOLIMXCS YMEHMS HCIOJIb30BATh
pa3MyYHbIE BBIPA3ZUTEIIBHBIE CPEICTBA S3bIKA MATEMAaTHMKU — CIOBECHBIE, CHMBOJIMYECKHE,
rpaduyeckre, BHOCUT BKJIaJ B (JOPMUPOBAHUE IMPEACTABICHUI O POJIM MAaTeMaTUKU B Pa3BUTUU

UHUBUJIN3AIUU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yueOHOMY TJIaHy B 9 Ki1acce u3ydaercs Kype «Anredpay, SIBISIOIMIMICI COCTaBHOM
yacTeio TipeameTa «Marematukay. Y4eOHbIN IUIaH Ha U3YYEeHUE MaTEeMAaTHKU B 9 Kilacce OTBOAUT

4 y4eOHbIX yaca B HEJeINto, Bcero 136 yueOHbIX 4acoB.



COJAEP/KAHUE YYEBHOI'O KYPCA "AJITEBPA"

KBagparuunas pyHkumst

OyHKIUA Kak 3aBUCUMOCTb. OO0JIaCTh ONpEIeNeHUs] U MHOYKECTBO 3HAueHUH (yHKIMU.
Bospacratomas u yObiBaromas (QyHKIUHM;, HyId (YHKIHH, MOJOKUTEIbHBIE UM OTPHIATEILHBIC
3HaYeHUs PYHKIUHN. AHAIU3 U3yYeHHBIX PYHKIUH 1 pyHKuuit odiero Buna. KBaapaTHbIi TpexuieH
U €ro KopHU. Pa3noxeHue kBapaTHOro TpexX4wieHa Ha MHOXKUTENN. Belaenenue kBagpara ABy4ieHa
U pelleHue cBA3aHHbIX 3ahad. CokpaiieHue ApoOeil ¢ IOMOIIBI0 PA3IOKEHHs KBaIpaTHOIO
TpexuieHa Ha MHOXuTenn. OyHkus y=ax?, ee cBolicTBa U rpaduk. Bimusuue ko3ddunmenta na Ha
Buj rpaguka. [loctpoenue rpaduka y=ax?. DyHKIHH BUOA
y=x2+n, y=a(x+m)> [Ipeo6pasopanue rpadpukos GpyHkuuii. IlocTpoeHue rpaguKoB CABMIOM BIOJb
oceit koopaunat. [Toctpoenne rpaduka kBagpaTtHuHOW (yHKIHMH. DopMysia aOCIHCCHl BEPIIMHEI
napa6onsl. I'paduk u cBoiictBa Gynkimu y=x". Kopenp n-it cremenn. I'padux dynxmmm y=v/x.
CBoiicTBa KOpHEil M-I CTENEHH.

YpaBHeHMsI M HEPABEHCTBA C OJIHOM NepeMeHHOM
Llenoe ypaBHeHul u ero kopHu. CtereHb ypaBHeHUs. Pemenne ypaBHEHUH ClIOCOOOM pa3ioKeHUs
HA MHOXHUTEIM W 3aMCHOW IepeMeHHOW. bukBanpatHple ypaBHeHUs. JIpoOHO-pallioHAIBHBIC
ypaBHeHMs. OGnacTh onpejeneHust ypaBHeHus. KBajparHble HepaBeHCTBA ¢ OJHOM INEpeMEHHOM.
Hcnonb3oBanue rpa)ukoB B pellieHUH HEPaBEHCTB. MeTOo HHTEpBaIOB.

YpaBHeHus U HEPaBEHCTBA ¢ IBYMS lepeMEeHHbIMH

VYpaBHeHHe ¢ JByMS T[E€pEMEHHBIMH U ero rpaduk. YpaBHEHHUE OKPYXKHOCTH U
npsamoil.I'papuueckuit crnoco® pemeHuss cucteMm. PemieHue 3agady ¢ MOMOUIbIO  CHCTEM.
HepaBenctBa ¢ J1Bymsas nepeMeHHbIMH. CHCTEMBI HEPAaBEHCTB C JBYMs II€PEMEHHBIMHU.
I'paduyeckass  MHTEpHpeTalysi CUCTEMbl HEPABEHCTB.

IIporpeccun

[TocnenoBarenbHocTh. ®dopMyna m-ro  uineHa, peKyppeHTHas  ¢opmyna. UneH
nocjaen0BaTeNbHOCTU. ApudmeTnyeckas U reoMmerpuueckas nporpeccuu. @opmMyssl n-ro 4ieHa u
(bopMyJibl CyMMBI I IEPBBIX YWIEHOB Mporpeccuil. Pemenue 3aaay, NpuBOAAIIUX K POTPECCUSIM.

DJIeMEeHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTENH

ITpumepsr koMmOuHaTOpHBIX 3anad. Ilepebop, nepeBo BapuanToB. [IpaBHiO yMHOXEHUS.
[TepectanoBku, coueranus, pazmerienus. CiyyaitHoe  coObiTue, ucxos. OTHOCUTENbHAS YacTOTa
CIy4yallHOTO  CcOOBITHS.  BeposTHOCTP ~ pPaBHOBO3MOXKHBIX  coObITHMH.  JlocTOoBepHOE W
HEBO3MOKHOE coObITHE. [IpoTHBONIONOXKHBIE COOBITHSA. HecoBMecTHBIE cOOBITHS. BeposiITHOCTB IBYX
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HECOBMECTHBIX CcOOBITHI. He3aBucumbie coObITHs. BEpOsSTHOCTh OJHOBPEMEHHOTO HACTYIUICHUS

JIBYX HE3aBUCHUMBIX COOBITHIA.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne y4eOHOTO Kypca «Aunredpa» TOMKHO OOECIeuuBaTh IOCTHKCHHE HA YPOBHE
OCHOBHOTO OOIIEro 00pa30BaHUs CIEAYIOMUX JHUYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:

JUYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMBI y4eOHOro mnpeamera «MaremaTtukar
XapaKTePU3YIOTCS:

ITaTpuoTHYeCcKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPECa K MPOILIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHKHU, IICHHOCTHBIM
OTHOULIEHUEM K JOCTHKEHHUSM POCCUIMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM LIKOJIBI, K
MCIOJIb30BAHUIO ITUX JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3allil €ro Ipas,
MPEJICTABIICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3TMYHBIX CTPYKTYP, SIBICHHIA,
IpoLeAyp TpaKAAaHCKOTo oOIecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAayKH, OCOZHAHUEM
BKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO.

TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE B PEHICHUMM NPaKTUYECKHUX 3a/ady MaTeMaTU4YeCKOU
HAIPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYEeCKOro O0pa30BaHMA Ha MPOTSIKEHHH BCei
JKU3HHU JUTSl YCTICIIHOW MPO(deCCHOHATBHON ACSITENIHPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAUBUAYATHHON TPAEKTOPUU O00pa30BaHUS U KHU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHHUE!

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JSCTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, pEUICHUH, PaCCyK/ICHU; YMEHUIO BUJETh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTAIIMEeH B JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJOBEKa, TMPUPOABI U OOIIECTBa, IMMOHUMAHHEM
MaTeMaTUYeCKOU HayKH Kak c(hepbl 4eTOBEUECKON IEITEILHOCTH, ATANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHS IUBWIIM3AIMU; OBJIAJIEHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTUYECKON KyIbTYpOr Kak

CpCACTBOM TIO3HAHUA MHUpPA;, OBJIAACHUCM HpOCTCﬁI.HPIMH HaBBIKAMHU HCCJIEI0BaATEIbCKOM
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NeSITeTLHOCTH.

dusnyeckoe BOCNUTAHUE, GopMHPOBaHHE KYJbTYPbI 310POBbS U 3MOUHOHAJILHOIO
OJ1aronmoyryymsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHSI B MHTEPECaxX CBOETO 3/10POBbS, BEICHHS
3I0pOBOTO 00pa3a XU3HHU (340pPOBOE NMHUTAaHUE, COANAHCHUPOBAHHBIM PEXUM 3aHATUH W OTHbIXA,
perynsipHas (uznyeckas aKTHBHOCTH); C(HOPMUPOBAHHOCTHIO HAaBBIKA pEeQIIEKCHUU, MPU3HAHHEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MPaBa JAPYroro 4eaoBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAlell Ha MPUMEHEHHWE MATeMaTHYeCKUX 3HAHWM U peleHus 3aaady B 001acTu
COXPaHHOCTH OKPY)XAIOWIEH cpenpl, IUIAHUPOBAHMUSA IMOCTYIIKOB M OIEHKH HMX BO3MOXKHBIX
HOCJICACTBUM /ISl OKPY)KAIOIIEH Cpeibl; OCO3HAHUEM TJI00AIBHOTO XapakTepa 3KOJIOTHYECKUX
npoOJIeM U IyTel UX peleHusI.

JInuHOCTHBIE pe3yJbTaThl, oO0ecnevyWBalOUIe AJaANTALMI0 o0ydawlerocsi K
U3MEHSIIOIIMMCS YCJI0OBUSAM COLMAILHON U PUPOAHOI cpeabl:

— TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHSX HEONPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMITETCHTHOCTH 4Yepe3 MPaKTHUYECKYIO NESTEIbHOCTh, B TOM YHCIE YMEHHE YYUTHCS Yy APYTUX
Jro/ie, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHNS, HABBIKA M KOMIIETEHITUH U3 OTIBITA
ApYrux;

— HEeOoOXOIUMOCThIO B (POPMHUPOBAHNHN HOBBIX 3HAHHI, B TOM 4ucie (OpMYyIUpOBaTh UICH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SIBJICHMUAX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

—  CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallUl0 KaK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMble PpEIICHUs |

HeﬁCTBHH, q)OpMyJ'II/IpOBaTB " OIICHUBATHL PUCKU U MOCJICACTBU, (bOpMHpOBaTL OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3yiabTaThl ~ OCBOEHHUS ~ HPOrpaMMbl  Y4eOHOTO  MpeaMeTa
«MareMaTuKa»XapakTEePU3yIOTCS OBIAJICHUEM YHUBEPCAILHBIMU NOZHABAMETbHBIMU OeliCTNEUsIMU,
VHUBEPCATbHIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU U YHUBEPCAIbHbIMU  PezyIAmMUGHbIMU
OelicmeusIMu.

1) Vuusepcanvhvie noznasamenvHvleoelicmsus odecneuusarom @Gopmuposanue 0a308vix
KOCHUMUBHBIX NPOYECcco8 00y4aowuxcs (0ceoeHue Memooo8 HO3HAHUSL OKPYHCAIOWe20 Mupda,

npUMeHeHUe J102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).



ba3oBble Jornyeckne AeHCTBUSA:

— BBIABIISATh M XapaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXTy TOHATUAMU; (POPMYITHUPOBATH ONPECICHHS TOHATHI; YCTaHABINBATh
CYIIIECTBCHHBIM TMPHU3HAK KIacCH(UKAIMK, OCHOBAHHUS IJii O0OOIICHUS W CpaBHEHUS, KPUTECPUH
MIPOBOJIMMOIO aHAJIN34;

— BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOPA3OBHIBATL CYXKICHUS: YTBEPAUTEIHHBIC H
OTpHUIIATEIIbHBIE, CIMHUYHBIC, YaCTHBIE M OOIIUE; YCIOBHEIE;

— BBIABJIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTHUBOpPEUHs B (haKTax,
JTAHHBIX, HAOMIOJACHUSX U YTBEPIKIICHUSX; TIPeIaraTh KPUTSPUH JJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHNIA;

— JIeNnaTh BBIBOJABI C WCIOJB30BAHHWEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKITIOUYEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

— pa30uparh T0KA3aTeIbCTBA MATEMATHICCKUX YTBEPKICHUH (MPSMBIC M OT MMPOTUBHOTO),
MPOBOJNTH CAMOCTOSTEILHO HECIIOKHBIE JOKAa3aTeIbCTBA MaTEMaTHYECKUX (PaKTOB, BHICTPAUBATH
apryMeHTalulo, TMPUBOIUTh NpPUMEPhl W  KOHTPIPUMEPHI; OOOCHOBBIBATH  COOCTBEHHBIC
paccyXIeHus;

— BBIOMpaTh cHoco0 pemeHus ydeOHOH 3amayl (CpaBHHMBATh HECKOJIBKO BapHUAHTOB
pelIeHus, BEIOUpaTh HanOOJIee TOIXOISAIINN ¢ Y4ETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBareabCKue JeiicTBHSA:

—  WUCTHOJB30BaTh  BOIMPOCHI KAk  HCCIEJOBATEIbCKUNA  HMHCTPYMEHT  IO3HAHWS,
dbopMyIUpOBaTh  BOMPOCHL, (DUKCHPYIOIIHE IPOTUBOpPEUYHE, MPOOJIEeMy, CaMOCTOSTEIILHO
YCTaHABIIMBATh MCKOMOE W JIaHHOE, ()OPMUPOBATH THIIOTE3Y, apPTYMEHTHUPOBATH CBOIO ITO3HUIIHIO,
MHEHHE;

— TMPOBOAHUTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUTAHY HECIIOKHBIH JKCIEPHUMEHT,
HEOOJIBIIIOE UCCJIEIOBAHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro oOOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

— CaMOoCTOSITENHHO (POPMYITHPOBATH OOOOIICHHS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, WCCIIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH MOJNYyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

— TPOTHO3HPOBATHh BO3MOXXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MTPEIITOIIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

— BBIABJIATH HCJOCTATOYHOCTD U HU30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBbIX, HeO6XOIlI/IMBIX JJIsL
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peLIeHHs 3a/1a4u;

— BBIOMpaTh, AHAIM3HPOBATH, CHCTEMATHU3MPOBATh M HHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IPE/ICTABICHNUS;

— BbIOUpaTh GopMmy mpencraBiaeHus HHGOPMALUH U HIUTIOCTPUPOBATH PELIaeMble 3a/1auu
cXeMaMH, ArarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

— OIICHMBATh HAAEKHOCTH MH(OPMAIIMHM MO KPUTEPUSAM, MPEIIOKECHHBIM YUUTEIEM MU
c(OpPMyITHPOBAHHBIM CAaMOCTOSITEIIBHO.

2) VHuusepcanvhvie KOMMYyHUKamueHwvle Oeucmeus 00ecneuugaom coopmuposaHHoCb
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

OO0menue:

— BOCHPUHHMMATh U (POPMYIMPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHSAMH M LEISIMHU
OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUSI 110 X0y PELICHHUs 3aa4l, KOMMEHTHPOBATH IOJIy4YCHHBIN PE3yIbTar;

— B X0 00CYXJIEHHsI 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYKAaeMOM TEMBI, IPOOIEMBI,
penraeMoi 3aj1aud, BBICKA3bIBaTh HJICH, HAllEJICHHBIE HA IOWCK PEIICHHS; COIMOCTABISATH CBOU
CYXICHUSI C CYXICHUSMH JPYIHX YYaCTHHUKOB AMAIOra, OOHAPY)XKUBATh Pa3IM4YHe M CXOJCTBO
NO3HIINN; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

— TPEACTABIIATH PE3yJIbTaThl PEIICHUS 3a/a4d, SKCIIEPUMEHTa, MCCICIOBaHUSA, MPOCKTA;
CaMOCTOSITENIbHO BBIOMPaTh (popMaT BBICTYIUIEHHUS C YUETOM 3a/iad MPe3eHTalul U 0COOEHHOCTEN
ayJUTOpUU.

CoTpyaHnuecTBo:

— TIOHMMATh M MCIIOJIb30BATh NMPEHMYIECTBA KOMaHAHON M MHIUBUIYaJTbHOU pabOThI IpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3aj1ay;

— MpPUHUMATH 1I€Jb COBMECTHOM N€ATENbHOCTH, MJIAHUPOBATh OPraHU3AILMI0 COBMECTHOM
paboThl, pacupelensTh BUIbl paboOT, 10rOBapUBaThCs, 00CYKIaTh MPOLIECC U PE3yabTaT pabOThI;
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

— y4yacTBOBaTh B IPYMIOBBIX opMax paboThl (00CYXk1eHUs,, 0OMEH MHEHUSIMU, MO3TOBBIE
LITYPMBI 1 JIp.);

— BBINIOJIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOM JICHCTBHSI C JPYTUMH YWICHAMHU
KOMAaH/IBI;

— OIEHHWBAaTh KayeCTBO CBOETO BKIaJa B OOMMWH MPOAYKT TIO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) VYuueepcanvuvie pecynamuensie Oeticmsus obecneuusarom Gopmuposanue cMulCi08biX
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VCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranmusanus:

CaMOCTOSITEJILHO COCTaBJIATH IJIaH, JITOPUTM PELIeHMs 3a/1auM (WM €ro 4acTh), BBIOUpPaTh Crocod
peleHus ¢ y4éToM HMMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BJIQJIETh CIIOCOOAMHU CAMOINPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a7auu;

— NPEeIBUIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IIPU PELIEHUM 3a]1a4H, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

— OLEHUBATh COOTBETCTBUE PE3yJIbTaTa ACSITEIbHOCTH IOCTaBICHHON LEIU U YCIOBHSM,
OOBSACHATh NPUYUHBI JOCTHXKEHUS WIM HEAOCTMIKEHMS LM, HaXOAUTh OIMIMOKY, JaBaTh OLIEHKY

IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

OcBoeHne yaeOHOT0 Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00IIET0 00pa30BaHUS JOJIKHO
o0ecreunBaTh TOCTUKEHUE CICAYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

KBaaparnunas pyHkumus

PacknagpiBaTh Ha MHOXHUTENW KBaApaTHBIA TpexuwieH. [IpeoOpa3oBbIBaTh palMoHaIbHbIC
BBIPKEHMUSI, UCTIONB3Ys PA3IOKEHHE HA MHOYKUTEIN KBaIPATHOTO TPEXUJICHA.

PacnioznaBaTh QyHKIIMHM U3yYEHHBIX BHJIOB.

Crtpouts u u300pakaTh CXeMaTH4YecKd TpaduKd KBaJpPaTHUHBIX (YHKIUH, OMHCHIBATH
CBOICTBa KBaapaTU4YHBIX (QYHKIUH Mo uX rpadukam. Pacmo3HaBaTh KBaJpaTUYHYIO (YHKIUIO 1O
dbopmyIie, MPUBOIUTH TPUMEPHI KBAAPATUUHBIX (PYHKIINI U3 peasIbHON KU3HH, (PU3UKH, TEOMETPUH.

YpaBHeHMSI M HEPABEHCTBA C OHOI NepeMeHHOoI

Pemiate nuHeliHbIE U KBAAPATHBIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM, IPOCTEUIINE
IpOOHO-pallMOHANIbHEIE YpaBHEHHs. PemiaTh TEKCTOBBIE 3aqaud ainreOpandecKuM CIOocoOOM ¢
MMOMOIIBIO COCTaBJICHUsI ypaBHeHUs. [[poBOauTH mpocTelmMe HCCIeNOBaHUsS YpPaBHEHUH, B TOM
Yucjiae C TpPUMEHEHHeM TpadUuuecKuX TMpeacTaBleHnid (yCTaHaBIMBaTh, MMEET JIM ypaBHECHHE
pEIIeHUs, €CJIU UMEET, TO CKOJIBKO, U TIP.).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA;, H300pakaTh peEIICHUE

HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3aIIUCbIBATh PCHICHUEC C ITIOMOIILIO CUMBOJIOB.
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Hcnonp30BaTh HEpAaBEHCTBA NPU PEILICHUH PA3IMYHBIX 3a/1a4.

YpaBHeHUsI U HEPABEHCTBA C ABYMS NepeMeHHbIMHU

Pemate cucteMsl IByX JMHEWHBIX YpaBHEHUH C ABYMS HNEPEMEHHBIMH M CHCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OJHO ypaBHEHHE HE SBISETCA JIMHEHHBbIM. Pemars TEKCTOBbIE 3agadn
anreOpanyeckuM CcrnocoOOM € TIOMOIIbIO COCTABICHHS CHUCTEMBI JBYX YpaBHEHHH C JABYyMs
nepeMeHHbIMU. [IpoBOANUTE mIpoCTEHINME HCCIENOBaHUS CHUCTEM YpPaBHEHUH, B TOM YHCIE C
IPUMEHEHHEM IpapUuecKuX Ipes-

CTaBJICHUH (yCTaHaBJIMBATh, UMEET JIM YPAaBHEHUE MM CHUCTEMa YpaBHEHHH pelLIeHus, eClu
UMEET, TO CKOJIbKO, W IIp.). Pemate cucTeMbl JUMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTIOYAIOIME KBAJAPATHOE HEPABEHCTBO; N300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
IPSMOI, 3aITUCBIBAaTh PEIIEHHE C TTOMOLIbI0 CUMBOJIOB.

ITporpeccun

Pacrnio3naBate apuMeTHUECKyI0 M T€OMETPHUYECKYI0 MPOTPECCHH TPH Pa3HBIX CIIOCOOax
3aJJaHMsL.

BbINONHATE BBIYMCICHHUS C HCHOJIb30BAaHMEM (OPMYNI N-ro 4YjeHa apu(MeTHUecKoW u
reOMEeTPUUECKOM Mporpeccuii, CyMMBbI IIEPBHIX N WICHOB. M300paxars 4wieHbl IOCIEI0BATEIbHOCTH
TOYKAaMM Ha KOOpPAMHATHOM IUJIOCKOCTU. PemaTe 3agaud, CBSI3aHHBIE C  YHCIOBBIMHU
[IOCJIEIOBATENbHOCTAMU, B TOM YMCJIE 3aJadd W3 pPEaJbHOM JKM3HM (C HCIIOJIb30BAaHUEM
KaJIbKYJIATOpPA, IU(POBBIX TEXHOJIOTHA).

JIeMEHThI CTATHCTHKH U TEOPUH BePOSITHOCTEI

W3Bnekars u npeoOpa3oBbIBaTh UH(POPMALIHIO, IPEICTABICHHYIO B Pa3JIMYHbIX HCTOYHHUKAX
B BU/JIe TaOIMIl, TuarpamMm, rpaukoB; IPEICTaBISITh JaHHBIE B BUJIE€ TaOJIUL, 1UarpaMM, rpadukosB.
HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOSTHOCTH HJIEMEHTapHBIX
COOBITHI1, B TOM YHCIIE B OMBITAX C PABHOBO3MOKHBIMU 3JI€MEHTapHBIMU COOBITUAMU. VICOIb30BaTh
rpadu4ecKrue MOJENU: JEPEeBO CIy4alHOTO 3KCIIEpUMEHTa, AuarpaMMbl Diiiepa, YiCiIoBas Mpsmasl.
Pemarts 3amaum  OpraHu3oBaHHBIM NEpeOOpPOM BAPHUAHTOB, a TaKK€ C HCIOJIb30BAHUEM
KOMOWHATOPHBIX MPAaBUI U METO10B. HaXxoIMTh 4aCcTOTHI 3HAUEHHH U YaCTOTHI COOBITHUS, B TOM YHUCIIE
HOJIB3YACh pe3yibTaTaMU NPOBENEHHBIX M3MEpeHMH W HabmogeHuid. HaxoauTbh BeposTHOCTH
CIIy4aliHBIX COOBITHH B W3YYEHHBIX OIBITAX, B TOM YHCIIE B OINBITaX C PaBHOBO3MOXKHBIMHU
snementapapl W [ €00W0” W, Mcnons30BaTh OMUCATEILHBIC XapPAKTEPUCTUKH JJISI MACCHBOB

YU CJIOBLIX JAaHHBIX, B TOM YHUCJIC CPCAHUC 3HAUCHUA.
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TEMATHYECKOE INTAHUPOBAHHUE

Kozx- 20P
Tema BO OCHOBHBIE BHJIBI ICITEIILHOCTH 00YJarOIIUXCSI
JaCoOB
IToBTOpeHue 6 AXTyalu3upoBaTh TEPMUHOJIOTHIO M OCHOBHBIC ICHCTBUS, CBSI3aHHBIC C https://resh.edu.ru/subject/12/5
YHCIIAMH: HATYPaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YHCIIA, ACTUMOCTh /
HATYPAIbHBIX YMCEII, IPU3HAKH JCIMMOCTH, LIEI0E YMCIIO, MOAYIIb WACHa, | hitps://sdamgia.ru/

OOBIKHOBEHHAs! U JIeCATUYHAs ApOoOU, CTAaHAAPTHBIN BUJ YUCIIA,
apudMeTHUeCKUil KBaipaTHbIH KOPEHb.

BbInonHATE AelcTBUS, CPAaBHUBATH U YIIOPSII0YMBATh YUCIIA, IPEACTABIATD
YHCiIa HA KOOPJUHATHON NPSAMOM, OKPYIJIATh YHUCIIA; BBIMOIHATh NIPUKUAKY
U OLIEHKY pe3yjbTaTa BbluMciaeHui. PelaTh TEKCTOBbIE 3a1a4u
apudMeTHueCcCKuM criocobom. Perate npakTudeckue 3a1a4m, coaepKaliie
MPOLIEHTHI, A0JIH, YaCTH, BbIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMs
— paccTosiHuE, LIeHa — KOJINYECTBO — CTOMMOCTh, 00BEM paboThl —
BpeMsI — MPOU3BOAUTEIBHOCTD TpyAa. Pa30uparh peanbHble KU3HEHHBIE
CUTYyalluH, GOPMYIHPOBAThH MX HA A3bIKE MATEMAaTUKH, HAXOUTH PEeLICHHE,
MPUMEHSISI MaTeMaTUYECKHI anmapar, UHTepIPETUPOBaTh Pe3yJIbTaT
OnepupoBaTh MOHATUAMU: CTENIEHD C LIEJIBIM [10Ka3aTelEM,
apugmMeTHuecKuil KBaJpaTHbIN KOpPEHb, MHOTO- WJIEH, ajaredpanyeckas
JpoOb, TOXKJIECTBO. BBHIMOIHATH OCHOBHBIE IEHCTBHSL: BBITOIHATH PACUEThI
o opmysam, mpeodpa3oBbIBATH LENbIE, IPOOHO-pallMOHATbHbBIE
BBIPAXEHUS U BBIPAKEHUS C KOPHSMHU, PEATM30BBIBATH PA3JI0KEHHE
MHOTOYJIEeHa Ha MHOKUTEJH, B TOM YHCJIE C UCITIOJIb30BaHHEM (popmyI
pPa3HOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH; HAXOAUTh
JIOTTYCTUMbIE 3HaYEHUsI IEPEMEHHBIX JIJIS1 IPOOHO-paIlMOHATBHBIX
BBIPAXEHU, KOPHEH.
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https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/

KBagpatuunas GpyHKIHsI 30 Pacrno3HaBaTh BH/IbI H3y4aeMbIX (DYHKI[HIT; HILTIOCTPUPOBATH https://resh.edu.ru/subject/12/5

CXEMaTU4ECKH, OOBSICHITh PACIIOIOKEHHE HA /
KOOPJAMHATHOH IJIOCKOCTH TpaduKoB (PYyHKIIHIA BUAA: https://sdamaia.ru/
y =kx,y =kx+b, y=k/x, y=ax2, y=ax3 B 3aBHCUMOCTHU OT 3HAYCHUI https://uchebnik.mos.ru/materi
K03 PHIIMEHTOB; ONMUCHIBATH UX CBOWCTBA. al/web app/3694
Pacmnioznasatn KBaApaTU4YHYIO q)yHKI_[I/IIO 110 (I)OpMy.TEC https:”content.edsoo.rU/Iab/SU
[TpuBOAKUTE PUMEPHI KBaJPATHYHBIX 3aBUCHMOCTEH 13 bject/3/
peabHOM XU3HU, QUIUKH, TCOMETPHUH.
BrIsBisTh 11 0600111aTh 0COOCHHOCTH rpaduKka KBaApaTuuHOU QyHKIUU y
= ax2 + bx + c. CTpouTh 1 N300paKaTh CXeMaTHUECKHU TpauKu
KBaJ[PaTUYHBIX (QYHKIIUH, 3aJaHHBIX (JOPMYIIaMHU BUIa y = ax2, y = ax2 +
g, y=a(x+p)2,y=ax2+bx + c. AHAIM3UPOBATH U PUMEHSTH
CBOWCTBA M3YYCHHBIX ()YHKIIUHU JIJISl UX TIOCTPOCHUS, B TOM YHCIIE C
MTOMOIIHIO ITM(POBEIX PECYPCOB

VYpaBHeHuUs u 19 Yutate, 3aIIUCHIBATh, IOHUMATh, HHTEPIIPETUPOBATH YPABHEHHUS U https://resh.edu.ru/subject/12/5

HEPaBEHCTBA C OHOM HEPaBEHCTBA; UCIIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO. BBITIONTHATS /

nepeMeHHO npeoOpa3oBaHus HEPABEHCTB, UCTIONIL30BATH JUTS IPEOOpa30BaHUS https://uchebnik.mos.ru/materi
CBOMCTBA YMCIIOBBIX HEPABEHCTB. Pacro3HaBaTh JMHEHWHBIE U KBAJIPATHBIE | g Iweb_app/3694
YPABHCHHUS U HEPABCHCTBA. PelliaTs MHEHHbIC YDAaBHEHNS H HEPABEHCTBA, | htps://sdamgia.ru/
00CyXX/IaTh TOJy4CHHBIC pelneHus. M300paxkarh pelieHre HepaBeHCTBa Ha
YHCIIOBOH MPSIMOMA, 3aIMCHIBATh PEIICHHE C MOMOIIBI0 CUMBOJIOB. Perrath
KBaJIpaTHbIC HEPABEHCTBA, UCIIOJNB3YsI IpaQUUECKUE MPEICTABICHUS.
OcBauBaTh U MPUMEHITH HEPABEHCTBA TIPU PEIICHUH Pa3IMYHBIX 33]1a4, B
TOM YHCJIC MPAKTUKO-OPHEHTHPOBAHHBIX.

VYpaBHeHUs U 20 OcBauBaTh ¥ NIPUMEHATH NPUEMBI PEIICHUSI CUCTEMBI IBYX JIMHEHHBIX https://resh.edu.ru/subject/12/5

HEPABCHCTBA C IBYMA
MNEPpCMCHHBIMU

YPaBHEHUH C ABYMS IEPEMEHHBIMU M CUCTEMBI JIBYX YPABHEHUN, B
KOTOPBIX OJTHO YpPaBHEHHUE HE SIBIISIETCA JTMHENHBIM. Mcrionb30BaTh
(GyHKIIMOHATBHO-TpadUUECKHe MPECTABICHUS TSl pEeIICHUS U
UCCIJIEIOBaHMsI YPAaBHEHUM U CUCTEM. AHAIM3UPOBATh TEKCTHI 3a/1a4,
pelaTh uX aaredpanyeckuM crocodboM: NePexXouTh OT CIOBECHOM

/

https://uchebnik.mos.ru/materi
al/web app/3694
https://sdamgia.ru/
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https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://sdamgia.ru/
https://uchebnik.mos.ru/material/web_app/3694
https://uchebnik.mos.ru/material/web_app/3694
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://uchebnik.mos.ru/material/web_app/3694
https://uchebnik.mos.ru/material/web_app/3694

(hOpMYITUPOBKHU YCIIOBUS 3a7[a4H K aJIreOpandecKol MOJIETH MMyTEM
COCTaBJICHUS CUCTEMbI YPABHEHUI; PEIIATh COCTAB-JIEHHYIO CUCTEMY
YpaBHEHUI; HHTEPIPETUPOBATH PE3YJIbTAT. 3HAKOMHUTHCS C UCTOPUEH
pa3BUTHS MAaTEMATUKHU

Yurath, 3aNIMCHIBATh, IOHUMATh, UHTEPIIPETUPOBATh YPABHEHUS U
HEpPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTUIO. BBINOIHATH
npeoOpa3oBaHus HEPABEHCTB, UCIIOJIB30BATH IS MPE0Opa3oBaHUs
CBOICTBA YMCJIOBBIX HEPABEHCTB. Pacrno3HaBaTh JTMHEWHBIC U KBAIPATHBIC
YpaBHEHUS U HEpaBEHCTBA. PeliaTes TuHEelHbIe ypaBHEHUS U HEPABEHCTBA,
00cyxaTh nojlydeHHbIe penienust. M300paxaTh pelieHne HepaBeHCTBa U
CHCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSAMOM, 3alUChIBaTh PEIICHUE C
MMOMOIIBIO CUMBOJIOB. PemaTe KBaJpaTHbIE HEPABEHCTBA, HCIIOJIb3YS
rpaduueckue npeacrapieHus. OCBauBaTh U MPUMEHATh HEPABEHCTBA TPH
pPELIEHUH PA3JIUYHBIX 3a7a4, B TOM YHCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.

[Tporpeccuun 19 OcBauBaTh ¥ MPUMEHSATH UHJICKCHBIC 0003HAYCHUS, CTPOUTH PEUCBBIC https://resh.edu.ru/subject/12/5
BBICKA3bIBAHUS C MCITOJIb30BAHMEM TEPMUHOJIOTHH, CBI3AHHOM C IIOHATHEM | /
MOCJIEI0BATEIbHOCTH. AHATM3UPOBATh (POPMYITy N-TO YjIeHa https://sdamaia.ru/
IOCJIEI0BATEILHOCTH WIIH PEKYPPEHTHYIO (DOPMYITY U BHIUUCIISTH YWICHBI

. https://content.edsoo.ru/lab/su
noCJIICAOBATCIBbHOCTCU, 3aJaHHbBIX OTHMHU (l)OpMYJ'IaMI/I. YcTraHnaBiauBaTh bjeCt/3/

3aKOHOMEPHOCTB B ITIOCTPOEHUH TOCIIEI0BATEIbHOCTH, €CIIN BBIITUCAHBI
HepBble HECKOJIBKO €€ uIeHoB. Pacro3HaBaTh apuMeTHUECKYI0 U
FeOMETPUUECKYIO IPOrPECCUU MPHU Pa3HbIX criocolax 3aaaHus. Pemarp
3aJ]auyl C UCTOJIb30BaHUEM (POPMYIT N-TO UieHa apu(PMETHUECKON U
reOMETPUUYECKOM MPOTrpeccHii, CyMMbI IIEpBHIX N ujeHoB. M300paxars
YJIEHBI II0CJIE0BATEIbHOCTY TOYKAMH Ha KOOPAUHATHON IIJIOCKOCTH.
PaccmaTtpuBaTh mpuMepbl IPOIIECCOB U SBICHUN U3 PE- AIbHOM KU3HH,
WITIOCTPUPYIOIIKE U3MEHEHUE B apu(PMETHUECKOI porpeccuu, B
T€OMETPUUECKON MPOTPECCUH; N300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpadudecku. PemaTs 3a1aun, CBsI3aHHbBIE C YHCIOBBIMU
IIOCJIEIOBATEILHOCTSIMHU, B TOM YHCIIE 33JJa4l U3 PEATbHON KU3HHU C
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UCIOJIb30BaHUEM LU(POBBIX TEXHOIOIUHN (3JIEKTPOHHBIX Ta0JIuLI,
rpau4ecKoro KajabKyIsTopa U T.11.). Pemars 3a1a4u Ha CIIOKHBIE
IPOLIEHTHI, B TOM YHUCIIE 331a4H U3 PEaIbHOM MPAKTHKH (C
MCII0JIb30BaHUEM KaJIbKYJIATOPA). 3HAKOMUTBCS C UCTOPUEH PA3BUTHS
MaTeMaTHKU

DIIeMEHTHI CTATUCTUKA U
TEOPUHU BEPOATHOCTEH

16

OcBanBaTh NOHATHUSA: KOMOMHATOPHOE TPABUIIO YMHOKCHUS,
yHopsiAoYeHHas apa, Tpoiika 00bEeKTOB, IEPeCTaHOBKA, (haKTOpUal YUCIia,
COYETaHUE, YUCIIO COUETaHuM, TpeyroiabHuK [lackans. Pemars 3a1aun Ha
MEPEUYHCIICHUE YIIOPAIOUEHHBIX NIap, TPOEK, IEPEUNCICHUE IEPECTAHOBOK
u CO‘-IeTaHI/Iﬁ 3JICMCHTOB pa3.HI/I‘IHI>IX MHO>XCCTB. PGIHaTI) 3a1a4Yd Ha
MPUMEHEHHE YHCcIia COYeTaHUl B anredpe (COKpaméHHOe YMHOXKEHHE,
ounom Heto- ToHa). Pemars, npuMeHssi KOMOMHATOPHKY, 3a/1a4H Ha
BBIYMCIICHUE BEPOSITHOCTEN, B TOM YUCIIE€ C MOMOIIBIO 3JIEKTPOHHBIX
Ta0IMI] B XOJI€ TPAKTUYECKON PaOOTHI

OcCBOUTD MOHATHUSA: CllydailHasl BEIMYMHA, 3HAUCHHUE CITy4YalilHON BEJTMYUHBI,
pacnpezenenue BeposiTHocTel. M3yuaTs u 00Cy)aaTh npumMepbl
JTUCKPETHBIX U HE- MPEPHIBHBIX CIyYalHbIX BETUYUH (POCT, BEC YeN0-BeKa,
YUCJICHHOCTb HACCJIICHUA, I{pyrI/Ie HN3MCHYHNBBIC BEJIMYUHBI,
paccMaTpUBaBIINECS B Kypce CTATUCTUKHU ), MOJEIBHBIX CITyYaiHbIX
BEJIMYMH, CBSI3aHHBIX CO CIy4YailHBIMU ONbITaMH (OpocaHne MOHETHI,
UTPaTbHON KOCTH, CO CITy4ailHBIM BEIOOPOM M T. T1.).

https://resh.edu.ru/subject/12/5
/
https://sdamgia.ru/

https://uchebnik.mos.ru/materi
al/web_app/3694

[ToBTOpEHME U pe3epB

24

OnepupoBaTh MOHATHUSAMHU: MHOKECTBO, TOJIMHOXKECTBO, ONIEpaLlUN HaJl
MHOECTBaMH; HCII0JIb30BaTh Irpauueckoe MpeICTaBlIeHne MHOXKECTB IS
OMMCAHUS PealIbHBIX IPOIECCOB U SBJICHUM, TP PEIICHUH 3a]1a4 U3
JPYTruX y4eOHBIX IPEeAMETOB. AKTYyaIHU3UPOBaTh TEPMUHOJIOTHIO U
OCHOBHbI€ JIEHCTBUS, CBSI3aHHBIE C YHCIAMU: HATYpaJlbHOE YUCIIO, IPOCTOE
Y COCTAaBHOE YMCIIA, IETUMOCTb HAaTypaJIbHBIX YUCENl, IPU3HAKU
JEIUMOCTH, LI€JI0€ YHCII0, MOIYJIb YKCIIa, OOBIKHOBEHHAS U IeCATUYHAS
JpoOu, CTaHAAPTHBIN BU Ykcia, apuMeTHUIecKUil KBaJpaTHbII KOPEHb.
BbInonHATE AelicTBUS, CPAaBHUBATH U YIIOPSIOYMBATH YUCIIA, TPEJCTABISTh

https://resh.edu.ru/subject/12/5
/

https://uchebnik.mos.ru/materi
al/web_app/3694
https://sdamgia.ru/
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YHCiIa HA KOOPJUHATHONW NPSAMOM, OKPYIJIATh YHCIIA; BBIMOIHATE NPUKUAKY
U OLICHKY Pe3yJIbTaTa BEIYUCICHUHN. Pemars TeKCTOBbIE 3a1auu
apudMeTHuecKuM criocodboMm. Perare npaktudeckue 3aaun, coaepKalie
IPOIICHTHI, JOJIU, YACTH, BBIPAXKAIOIINE 3aBUCIMOCTH: CKOPOCTh — BpeMsl
— paccTosiHuE, LIeHa — KOJINYECTBO — CTOMMOCTh, 00BEM paboThl —
BpeMs — MPOU3BOJUTEIBHOCTH Tpyaa. Pa3dupars peanbHble KU3HECHHbIC
CUTyalluH, (GOPMYIUPOBATh MX HA A3bIKE MATEMAaTUKH, HAXOIUTh PELICHHE,
NpUMEHSST MaTeMaTUYeCKHUH anmapar, HHTePIPETHPOBATh PE3YIIbTaT
OnepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIBIM IIOKA3aTeNIEM,
apu@mMeTHuecKuil KBaJlpaTHbI KOPEHb, MHOIO- YJIEH, ajredpanyeckas
Jpo0b, TOXK/JIECTBO. BBINOIHATH OCHOBHBIE IEHCTBUSL: BBIIOIHATH PACUEThI
o opmyram, mpeoOpa3oBBIBATE IEINIBIE, TPOOHO-PAIIMOHATBHBIE
BBIPQ)KEHUS U BBIPAKEHUS C KOPHSAMH, pEalIN30BbIBATh Pa3ioKeHUe
MHOTOYJICHa HA MHOXKHUTEIIH, B TOM YHCJIE C UCTIOIb30BaHUEM (HOpMyIT
Pa3sHOCTH KBaJIpaToOB M KBaJpaTa CyMMbI U Pa3HOCTH; HAXOAUTh
JIOITyCTUMBIE 3HAUYEHUS IEPEMEHHBIX [T POOHO-palnOHATIBHBIX
BbIp)KEHUI, KOPHEH.

OnepupoBaTh NOHATUAMU: QYHKIUS, Tpa@uK QYHKIUH, HYIU QYHKIUH,
IPOMEXYTKH 3HaKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHus, yObIBaHUS,
HauOoJIbIlIee U HAaMMEHblIee 3HaUeHNs QYHKIUU. AHATU3UPOBATh,
CpaBHUBATh, 00CYX/1aTh CBOUCTBA (DYHKIMI, CTPOUTH UX TPaPUKH.
OnepupoBaTh MOHIATUSAMHE: TPsIMasi MPOMTOPIIMOHAIEHOCTE, 0OpaTHAs
IPONOPLHUOHATIBHOCT, TMHEHHAs! (PYHKIMS, KBagpaTH4Has GyHKLNA,
napaboda, rurep6ona. Mcnonb3oBaThk rpaduky s onpeesieHrus CBOWUCTB,
MPOILIECCOB U 3aBUCUMOCTEMH, JJIsl peIIeHus 3a/1a4 U3 IPYTUX Y4eOHbIX
MPEIMETOB U PEaTbHOH KU3HU; MOAETHPOBATH C IIOMOIIBIO TPaduKoOB
peasbHbIe POLIECCHI U ABJICHUS. BripakaTh popMysiaMu 3aBUCUMOCTH
MEX]y BETHIHNHAMH.

Bcero

102
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