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1. [losicHUTEIBHAA 3AIMUCKA

Pabouas mporpamma no yuebHOMy Kypcy «Anredpa 8-9 kiacc» pa3paboraHa Ha
OCHOBE MPUMEPHOM  OCHOBHOW 0OOpa3oBaTENbHOW MPOrPaMMbl OCHOBHOTO

obmero O6pa3zoBanus

H3yuenue anzeopvl 6 o0pazoeamenbHuIX YUPEHCOEHUAX OCHOBHO20 00uLeco

00pazoeanusn HANPAaeieHo HA 0OCHMUMCEHUE CT1e0YIOWUX Uelell:

®OBJIQJICHHE CHCTEMON MaTeMaTHUYCCKUX 3HAHUHN M YMEHUI, HEOOXOIUMBIX TS
NPUMCHCHHS 51 TPAKTUYCCKOM eI TEIbHOCTH, U3YUCHHS CMEKHBIX JTUCIMILIHH,
IPOJIOJKEHUST 00pa30BaHuUS;

SUHTEIJIEKTYyaJIbHOe  pa3BUTHUE, dbopmupoBaHue Ka4uecTB  JIMYHOCTH,
HEOOXOAUMBIX YEJIOBEKY JUISl MOJTHOIICHHOW JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MATEMAaTHYECKON IEATEIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
KPUTUYHOCTH MBIIUICHHUS, UHTYUIIMH, JIOTUYECKOTO MBIIIJICHUS, JJEMEHTOB
AITOPUTMUYECKOM KYJbTYPBHI, MIPOCTPAHCTBEHHBIX peCTaBICHUH,
CIOCOOHOCTH K TIPEOJIOTIEHUIO TPYTHOCTEH

epopMHpOBaHHE TpEACTABICHUNH 00 wHaeIX W MeToJdaX MAaTeMaTHKH Kak
YHUBEPCAJIBHOTO S3bIKa HAYKU M TEXHUKH, CPEJICTBA MOJCIMPOBAHUS SIBJICHUN H
IIPOIIECCOB;

®BOCMMTAHUE KYJIbTYPHl JIMYHOCTH, OTHOIICHUS K MaTeMaTHKe KaK K 4YacTH
00IIIeueIoBeYeCKOr KyJIbTYphl, HWIparIieii 0coOyr poJib B OOIIECTBEHHOM
Pa3BUTHH.

O0GocHoBaHHe BBIOOpA COAEPKAHMSI YACTH NPOrpaMMbl MO Y4YeOHOMY

npeaMeTy

Co3HaTenbHOC OBJIQJICHUE YYAIIUMHUCSA CHCTEMOM anreOpandecKuX 3HAaHUU H
YMEHHUH HEOOXOMMO B TTOBCETHCBHOM KU3HHM JIJII H3YUYCHUS CMEKHBIX JUCITUTIINH
U TpoaoJDKeHHus oOpa3oBaHms. IIpakTudeckas 3HAYMMOCTH IIKOJBHOTO Kypca
anreOpsl 00ycliOBIIeHa TeM, 4YTO €€ OOBEKTOM SBISIOTCS KOJWYECTBEHHBIC
OTHOIIICHHSI JCHCTBHUTEIBHOrO MHpa. MaremaTtndyeckas IOATOTOBKa HEOOXOauMa

AJIA  IIOHMMAaHWA IIPHUHIOWUIIOB YCTpOﬁCTBa U HCIOJIBb30BaHUA COBpCMCHHOﬁ
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TEXHHUKH, BOCIPHUATHS HAYYHBIX M TEXHUYECKMX MOHATUN M uael. Maremaruka
SBJISICTCS SI3BIKOM HAayKHU U TEXHUKU. C €€ MOMOIIBI0 MOACIUPYIOTCA U U3YHYAIOTCA

SIBJICHUA U ITPOLCCChI, ITPOUCXOAAINNEC B IIPUPOAC.

AnreOpa sBISETCA OAHUM U3 OINOPHBIX IPEIMETOB OCHOBHOW IIIKOJIBI: OHA
oOecrieunBaeT U3ydeHUe IPYrux AUCIUIUIMH. B mepByro ouepenb 3T0 OTHOCHUTCS K
MpeIMETaM €CTECTBEHHO-HAyYHOTO ITMKJIa, B YacTHOCTH K (u3uke. Pa3Burtue
JIOTUYECKOTO MBIIUJICHUS Yy4YallluXcss MpU OOy4YeHUH airedpe CrnocoOCTBYET

YCBOCHHIO MPCAMCTOB I'YMAHUTAPHOT'O IIUKJIA.

Hean o0yuenust

[IpakTHYeckne yMEHHUS W HABBIKM aIreOpanveckoro xapakrepa HEOOXOIUMBI s
TPYAOBOH © TPOPECCHOHATHHONW TIOJATOTOBKH IIKOJIHHUKOB. PazButne y
y4YaluXcsi TPAaBUIBHBIX TPEACTABICHUH O CYIIHOCTH U TIPOUCXOXKICHUH
anredpanvecknx a0CTpaKInii, COOTHOIIEHUU PEAbHOTO U UACATLHOTO, XapaKTepe
OTpPaKEHHUS MaTeMaTHYEeCKOW HAyKOW SIBICHHA M TPOIECCOB PEATBHOTO MHpAa,
MecTe anreOpsl B CHCTEME HAyK W POJM MAaTEeMAaTHYECKOTO MOJEIHPOBAHUS B
HayYHOM TIO3HAHMHM M B TPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHHUIO HAYYHOTO
MHUPOBO33PCHUS yUAIIUXCS M KAYECTB MBIILICHUS, HCOOXOAUMBIX JUTSI alalTalliy B
COBPEMEHHOM nH(pOpMaITMOHHOM oO1ecTRe.
TpelOys OT ydammxcsi YMCTBEHHBIX U BOJICBBIX YCHJIMH, KOHIICHTPAI[MH BHUMaHMUS,
aKTUBHOCTH Pa3BUTOTO BOOOpaKeHWsI, anreOpa pa3BHBAcT HPABCTBEHHBIC UYCPTHI
JUYHOCTH (HACTOWYMBOCTH, IEJICYCTPEMIEHHOCTh, TBOPYECKYI) aKTHBHOCTB,
CaMOCTOSITETIbHOCTh, OTBETCTBEHHOCTb, TPY10JII00UE, AUCIUILIMHY U KPUTHUYHOCTD
MBIIIJICHUSI) W yMEHHE apryMEHTUPOBAaHHO OTCTaWBaTh CBOU B3IJISABI |

Y6G}KI[€HI/I${, a TaK)Ke CITOCOOHOCTH IMIPUHHUMATb CaMOCTOATCIIBHBIC PCIICHUS.

Nzydyenne anreOpbl, (QYHKIHA, BEPOSTHOCTH W CTATHCTHKH CYIIECTBEHHO
pacuupsieT Kpyrozop ydJalluxcsl, 3HaKOMsI HUX C HUHAYKUHEH W JenyKIUeH,
0000IIIeHHeM W KOHKpETH3aIluel, aHaJu30M M CHHTE30M, KIIacCHU(pUKAIUCH H
cUcTeMaTHh3alueil, abCTparupoBaHHEM, aHAJIOTHMed. AKTHUBHOE HCIOJIb30BAHUE
3a/1a4 Ha BCEX 3Tamax y4yeOHOTO MpOoIEecca pa3BUBAET TBOPUECKUE CIOCOOHOCTH

IIKOJIBbHHUKOB.



N3yuyenue anreOpsl Mo3BOJsI€T (POPMUPOBATH YMEHHMS M HABBIKM YMCTBEHHOTO
Tpyda — IUJIJAHUPOBAHHME CBOEW pabOThl, NMOMCK pAIMOHAJIBHBIX MyTeH eé
BBINIOJIHEHUS, KPUTHUYECKYIO OLIEHKY pe3yJbTaToB. B mporecce uzyuenus anreopsl
IIKOJIBHUKHU JOJDKHBI HAYUYUTBHCA M3J1araTb CBOM MBICIU SCHO M MCYEPIIBIBAIOLIE,
JAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOIO, aKKypaTHOIO M IPAMOTHOTO

BBIIOJIHCHHUS MaTeMAaTUYECKUX 3aIIMCEH.

3agaum yueOHOro Kypca:

Baxxneiimieit 3aaueil MKOJIBHOTO Kypca aJireOphl SBISIETCS Pa3BUTHE JTIOTHYECKOTO
MbIUIeHUST ydamuxcs. CaMu OOBEKThI MAaTeMAaTHYECKUX YMO3AKIIOUCHUN W
OpUHSATBIE B anrebpe TMpaBwiia HUX  KOHCTPYHUPOBAHUSA  CIIOCOOCTBYIOT
dbopMupoBaHu0 YMEHHI OOOCHOBBIBATH M JIOKA3bIBaTh CYXJCHUS, MPUBOJUTH
4ETKHUE ONpEJCICHUs, Pa3BUBAIOT JIOTUYECKYIO) HHTYMIUIO, KPAaTKO M HArJISIHO

PACKPBIBAOT MCXAaHU3M JIOTUYICCKUX HOCTpOQHI/Iﬁ " y4daT uxX NpuMCHCHUIO.

Tem cambiM anrebpa 3aHUMAET OAHO U3 BEAYIIMX MECT B (DOPMUPOBAHUU HAYYHO-
TEOPETUYECKOIO MBIINUICHUS IIKOJIBHUKOB. PackpeiBas BHYTPEHHIOI TapMOHUIO
MaTeMaTUKH, (GopMHUpYys MOHMMAHHME KpacoThl W H3SILIECTBA MaTEMaTHUECKUX
paccyxJieHul, anredpa BHOCUT 3HAYUTENIbHBIN BKJIAJ] B 3CTETUYECKOE BOCIIUTAHUE

yYaluXCsl.

2. O6mas XxapaKTepuCTHKA y4e0HOr0 mpeaMera
B kypce anreOppl MOXHO BBIJCIHUTH CIEAYIONINE OCHOBHBIC COJICPIKATEIIBHBIC
nuHUM: apudmeTnka; anredpa; GYHKINUU; BEpOSTHOCTh M CTaTUCTHKA. Hapsgy c
STUM B COJIEpKaHWE BKJIIOYEHBI JBa JOMOJHHUTEIbHBIX METOJI0JOTHYECKUX
paszerna: JIOTUKAa W MHOXECTBA; MaTeMaTHKa B HCTOPUYECKOM PAa3BUTHHU, UYTO
CBS3aHO C peanu3anuel 1eneil o0Ie WHTEIUIEKTYyalbHOTO W OOIIEKYJIhTYPHOTO
pasButus ydamuxcs. ConepikaHue KakKI0TO U3 dTHUX Pa3/IesioB pa3BOPAYMBAETCS B
COJIEPKATEIIbHO-METOIMUECKYI0  JIUHWIO, TPOHU3BIBAIONIYI0O BCE OCHOBHBIC
conepkarenbuble TuHUU. [Ipu aTOM TIepBas nuHUS — «Jloruka U MHOKECTBay —
CIIYKUT TIENIA OBJAJICHUS YUYAIIUMHUCS HEKOTOPBIMH JJIEMEHTAMHU YHUBEPCATHHOTO

MATEMATHYCCKOI'O sA3bIKAa, BTOpasd — «MaremaTuka B HCTOPHUYCCKOM PA3BUTHN» —



CIOCOOCTBYET CO3AAHMIO OOLIEKYJIBTYPHOIO, TYMAaHMTApHOro (OHA H3YUYECHHS

Kypca.

Conepxanue JTUHUM «ApudMETHKa CIYKUT 0a30M 1 JadbHEHUIIEro M3y4eHUs
yYallUMHUCS MAaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTMUECKOTO MBIIUICHHUS,
GbopMUPOBaHUIO YMEHUS MOJIB30BaThCA AJITOPUTMAMHU, a TAKKE MPUOOPETCHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOJIMMBIX B TIOBCEIHEBHOW >XMU3HU. Pa3Butue
MOHATUSL O YHCJIE B OCHOBHOM IIKOJE CBA3AHO C pPAaUMOHAIBHBIMU U
UPPALMOHAIBHBIMU  YWCIIaMH, (DOPMUPOBAHUEM TIEPBUYHBIX MPEACTABICHUNA O

JICUCTBUTEIHLHOM YHCJIC.

Copnepxxanue nuHUU «AnreOpa» crnocoOCTByeT (POPMUPOBAHMIO y YHAIIKUXCS
MaTeMaTUYECKOTo armapara Ui pelIeHUs 3aaad W3 pa3lesioB MaTeMAaTHKH,
CMEXXHBIX TIPEIMETOB U OKPYKAIOIIEH peambHOCTH. SI3bIK anreOpsl Moaq4EépKUBaeT
3HAYCHWE MAaTeMaTUKH KaK s3bIKa JJISl MOCTPOCHHUS MaTeMaTHYeCKHX MOJeiei

IMponecCCOB U SIBJICHUU PCAJIBbHOI'O MHpPA.

Pa3BuTne anropuTMHYECKOro MBILIUICHUS, HEOOXOIMMOIo, B YaCTHOCTH, IS
OCBOCHHS Kypca HWH(POPMATUKH, M OBJIAJIEHUE HABBIKAMHM JEAYKTUBHBIX
pacCcy>KIeHUuM TakKe SBIAIOTCS 3ajadyaMu u3ydeHus anreOpsl. [IpeoOpazoBanue
CUMBOJIHBIX ()OpPM BHOCHUT CHElU(PUUIECKHA BKJIAJ B Pa3BUTHE BOOOpaKEHUS
yUYaluxcs, WX CIIOCOOHOCTEM K MareMaTHYeCKOMY TBOpUYeCTBY. B OCHOBHOI

LIKOJIE MaTepUaj IPyNIUpyeTcs BOKPYT pAlMOHAIBHBIX BBIPAKEHUM.

Conepxanue pazaena «DyHKIUW» HAIEICHO Ha TMOJy4YEeHHUE IIKOJbHUKAMU
KOHKPETHBIX 3HAHUW O (PYHKIMHM KaK Ba)KHEHIEH MaTeMaTHYCCKONW MOJICIH s
OMHMCAHWUsS W HCCICIOBaHHUS PAa3HOOOpPA3HBIX MpoleccoB. M3ydeHue 3Toro
MaTtepuaiga CrocoOCTBYET Ppa3BUTHUIO Y Yy4aIIUMXCS YMEHHUS HCMOJIb30BaTh
pa3TUYHBIC S3BIKM MATEMaTHUKH (CIIOBECHBIN, CHUMBOJWYECKUN, TpaduyuecKuii),
BHOCHUT BKJIaJl B (DOPMHUPOBAHUE MPEACTABICHUNA O PO MaTEMAaTUKH B Pa3BUTHU
UBHIN3AINN u KYJbTYPBI.
Paznen «BeposSTHOCTh M CTaTUCTUKA» — 00s3aTEIbHBIH KOMMOHEHT IIKOJIBHOTO
00pa30BaHus, YCWJIMBAIOUIUA €ro MPUKIATHOE U MPAKTHUYECKOE 3HA4YeHHEe. ITOT

MaTtepuail HeoOXoauMm, TIpexae Bcero, i (OPMUPOBAHUS Y  ydYaIIUXCS
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(YHKIMOHAIBHOM TPaMOTHOCTM — YMEHHUS BOCHPUHHUMATh W KPUTUYECKH
aHANIM3UPOBATH MHPOPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX (popMax, IOHUMATh
BEPOATHOCTHBIM XapaKTEp MHOIMX pEAIbHBIX 3aBUCUMOCTEH, IIPOU3BOAUTH
MpPOCTEHIINE BEpPOSTHOCTHBIE pacyéThl. l3ydyeHne OCHOB KOMOMHATOPHUKHU
MO3BOJIUT YYalIEMYCsl OCYIIECTBIIATh PACCMOTPEHHE CIydaeB, epedop U MOACUET

4qucjia BApUaHTOB, B TOM YHCJIC B HpOCTGﬁH.IPIX IMPUKIIaJHBIX 3aJa4dax.

[Ipy wW3yYeHUU CTAaTHUCTHUKM M BEPOSTHOCTH OOOramaroTcs MpeACTaBICHUS O
COBPEMEHHOM KapTUHE MHUpa W METOJlax ero ucciefoBaHus, G(HopMHUpyeTCs
NOHMMAaHHE POJIM CTATUCTUKU KaK MCTOYHHMKA COLMAIBLHO 3HAYUMON MH(POpPMALIUU

" 3aKJIaAbIBAOTCS OCHOBBI BEPOATHOCTHOT'O MBIIIIJICHUS.

3. MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

B cootBeTcTBUM ¢ yueOHBIM mIaHOM MBOY rumuasun um. I1 .M. Yanosa
cTaHulbl TeMUProeBCKOW Ha M3y4eHHUS] MaTeMaTHKU Ha CTYIIEHH OCHOBHOTO
obmrero oOpazoBaHusi OTBOAMTCS 272 yaca, B TOM 4ucie B 8 kiaccax 136
y4eOHBIX 4acoB U3 pacueTa 4 yueOHBIX yaca B HeJiento, B 9 kiaccax 136 y4eOHBIX

JaCOB U3 pacucTa 4 y‘{€6HBIX Jaca B HCACIIIO.

4.JIn4HOCTHBIE, MeTANPeIMeTHbIE H MPeMeTHbIe

pe3yJIbTaThl OCBOEHHUSI Y4eOHOr0 nmpeamera

[Iporpamma oOecrnieurBaeT JOCTHKEHUE CIEIYIOIIUX PE3YyIbTaTOB OCBOCHHUS

00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUS:

B nanpasnenuu nuunocmuoeo pazeumus:

1) cdhopmMupOoBaHHOCTH OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTb U
CIIOCOOHOCTH, OOYYAIOMIMXCA K CAMOPA3BUTHIO U CaMOOOpPAa30BaHUIO HA OCHOBE
MOTHUBAILIMU K O0YUYEHHIO U MMO3HAHUIO, BBIOOPY JaibHeiero oopasoBanus Ha 0asze
OPUEHTUPOBKM B MHpe mnpodeccuii U TPOo(hEeCCHOHATBHBIX MPEANOYTECHUH,
OCO3HAHHOMY TOCTPOCHUIO HWHIWBHAYaJbHOW 00pa30BaTENbHON TPAECKTOPUU C

y‘-IéTOM YCTOﬁqHBBIX IMO3HAaBATCJIbHBIX HHTCPCCOB;



2) chOpMHUPOBAHHOCTH LEJIOCTHOIO  MHUPOBO33PEHHMS, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHOMN MPAKTUKH;

3) chopMUPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU H
COTPYIHHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMHU U MIIAIIIMMU, B 00pa30BaTEIbHOM,
OOIIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIEA0BAaTENbCKOW, TBOPUECKONM MW JPYTUX

BHUJIaX JCATCIBHOCTH;

4) ymeHue ICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOM M MUCbMEHHOMN
peuyu, MOHUMATh CMBICI TOCTAaBIEHHOM 3aJayd, BBICTPAUBATh apryMEHTAlMIO,

IPUBOAUTE IPUMEPHI U KOHTPIIPUMEPHI;

5) MpeACTaBIeHUEe O MaTeMaTHYECKOW HayKe Kak cdepe UelIOBeUeCKOi
NeATeNIbHOCTH, 00 JTamax e€ pa3BUTUsI, O €& 3HAYUMOCTH ISl Pa3BUTHUSA

IUBUJIN3allH,

6) KPUTUYHOCTL MBIIIJICHUS, YMCHHUC PACIIO3HABATH JIOTHUYCCKHU HCKOPPCKTHHIC

BBICKA3bIBAHUA, OTIINYATh TUIIOTC3Y OT q)aKTa;

7) KpCaTUBHOCTb MBIIIJICHUA, HWHUIOMWATHUBA, HAXOAYHWBOCTH, AKTUBHOCTL IIpU

pPCUICHUHN aﬂl“e6paI/I"ICCKI/IX 3ajJgay,

8) yMeHHE KOHTPOJHMPOBATH MPOIECC M Pe3yibTaT Y4EOHOM MaTeMaTH4eCKOu

ACATCIIBHOCTH,

9) cnocoOHOCTh K AMOIIMOHAIBEHOMY BOCIPHUSITHIO MAaTEMAaTHYECKUX OOBEKTOB,

3a71a4, PEUIEHUN, PACCYKICHUM.

B memanpeomemmuom nanpasnenuu:
1) ymMmeHue caMOCTOSITENBHO IMIAHHUPOBATH AJIBTEPHATHUBHBIE MYTHU AOCTHKECHUS
1eneil, OCO3HaHHO BEIOWpaTh Hambonee d>(PGEeKTUBHBIC CIIOCOOBI PEIICHUS

y‘-Ie6HBIX M ITI03HAaBAaTCJIbHBIX 3a1a4,

2) yMEHHE OCYIIECTBISATh KOHTPOJIb MO Pe3yJbTaTy U MO CHOCOOy NEeUCTBUS Ha

YPOBHC IMIPOU3BOJIbBHOI'O BHUMAaHHUA 1 BHOCUTD H€O6XOI[I/IMLI€ KOPPCKTHBEI,



3) yMmeHue aJeKBaTHO OLICHHBATh MPABWJIHLHOCThH WIIM OITUOOYHOCTH BBHIOTHEHUS
yueOHOM 3a7auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&

pelLIeHHUS;

4) OCO3HAaHHOE BJIAJCHHC JIOTUYECKUMH JICHCTBUSAMH OIpPEACICHUS TOHATHH,
0000IIIeHNs,  YCTAHOBJICHHS  aHAJIOTUM,  KjIaccupukanmmu  Ha  OCHOBE
CaMOCTOSITEIILHOTO BEIOOpPA OCHOBAHHWI M KPUTEPUEB, YCTAHOBJICHHS POJOBHIOBBIX

CBS3€EH;

5) yMmeHue ycTaHaBIMBaTh MPUYMHHO-CJICJACTBEHHBIE CBSI3U; CTPOUTH JOTUUYECKOE
paccyxJeHue, yMO3akiatoueHue (MHAYKTUBHOE, JACAYKTUBHOE W IO aHAJIOTUHU) U

BBIBO/BI,

6) YMCHHUC CO3aBaTb, MPUMCHATL U Hp606p330BBIBaTB 3HAKOBO-CHMMBOJJIMYCCKHUC

CpeaAcCTBA, MOACIN U CXCMbI IJIs1 PCIICHUA y‘le6HBIX M ITO3HABAaTCJIBbHBIX 3aJ1a4,

7) yMEHHUE OpPraHU30BBIBAaTh Y4YEOHOE COTPYIHHUYECTBO M COBMECTHYIO
JESTENBHOCTh C YUYUTEJIEM U CBEPCTHUKAMM: OMNPEACNSTh eI, pachpeeieHue
GyHKIIMH U pojiedl y4acTHUKOB, B3aMMOJICMCTBHE U OOIIHME CHOCOOBI PaOOTHI;
yMeHHe paboTaTh B TPYIIIE: HAXOAUTh OOIIee pelieHne U pa3peniaTb KOHPIUKTHI
Ha OCHOBE COTJIAaCOBaHUS TMO3MIMK W y4€Ta HMHTEPECOB; CIyIIaTh MNapTHEPA;

bopMynHpoBaTh, APryMEHTUPOBATH U OTCTAWBATh CBOE MHEHHE,

8) copMHupoOBaHHOCTh y4€OHOW M OOIIENOJIL30BATEIILCKOW KOMIIETCHTHOCTH B
00JIaCTH  WCIIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX  TEXHOJOTHI
(MKT-KkOMIETEeHTHOCTH);

9) mnepBOHaYaNbHBIC MPEACTABICHUA 00 UCIX M O METOJAaX MAaTeMAaTHKH Kak 00
YHUBEPCAIBHOM $I3bIKE HaYKH U TEXHHKH, O CPEICTBE MOJCIMPOBAHUS SBICHUN U

IIpOLCCCOB,

10) ymeHue BUAETh MATEMATUUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallUH

B IPYTUX JUCHMILJIMHAX, B OKPYXKAIOIIEH KU3HU;

11) ymeHue HAaXOIUTh B PA3TUYHBIX UCTOUHHKAX WMH(OpMalNio, HEOOXOIUMYIO

JUTSL pEIICHHs] MaTEMAaTUYECKUX MPO0OJieM, U MPEJCTaBIATh €€ B MOHITHOU Qopme;



NPUHUMATh PEIICHHE B YCIOBUAX HENOJHOM M U30BITOYHOM, TOYHOM U

BEPOSITHOCTHON MH(pOpPMALIHH;

12) ymeHHe NOHMMATh M MCHOJb30BATh MATEMAaTUUYECKUE CPENCTBA HATJISAIHOCTH
(puCyHKH, YepTexH, CXeMbl U JAp.) A WUIOCTpalud, HHTEpIpeTaIuH,

apryMeHTalllu;

13) yMeHHEe BBIIBUIaTh TMIIOTE3bl MPU PEIIEHUU YYEOHBIX 3a/lad U MOHUMATH

HEO0OXOJIUMOCTh UX MPOBEPKU;

14) ymeHue NMPUMEHATh WUHIYKTUBHBIE M JIETYKTUBHBIE CIIOCOOBI PacCyXIACHHI,

BUACTH PA3JIMYHBIC CTPATCTUN PCIICHUA 3a1a1,

15) IMOHUMAHHUC CYIIHOCTH  aJITOPUTMHYCCKUX npeanncaHHﬁ U  YMCHHC

ﬂeﬁCTBOBaTb B COOTBCTCTBHH C NIPCAJIOKCHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSITEILHO CTaBUTH €M, BBIOUPATHh U CO37aBaTh aJTOPUTMBI

IJIA pCIICHHA y‘l€6HBIX MAaTEMaTHYCCKUX HpO6JI€M;

17) YMCHHUC INIAHUPOBATL U OCYHICCTBIIATH ACATCIbHOCTDL, HAIIPABJIICHHYIO Ha

pELIeHUE 3a1a4 UCCIIEI0BATENBCKOIO XapaKTepa.
B npeomemmnom nanpasnenuu:

1) yMeHHE paboTaTh C MaTEeMaTHYeCKHMM TEKCTOM (CTPYKTYpHpOBaHHUE,
U3BJICYEHUE HE0OXoAnMoi WHGOpPMAIMK), TOYHO U TPAMOTHO BBIPAXKATH CBOU
MBICIM B YCTHOW M TMHCbMEHHOHM peuYd, TMPUMEHSSI MaTEeMaTUYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY, HCIOJIb30BaTh PAa3JIMYHBIE SI3bIKM MaTEeMaTHUKHU
(cmoBecHBIN, CHMBOJMYECKUH, Trpapuieckuii), O0OOCHOBBIBATH  CYXKICHUS,

IIPpOBOAUTD Knaccn(bm(aumo, AO0Ka3bIBaTb MATCMATHUYCCKHUC YTBCPIKICHUA,

2) BnageHue 0a30BbIM MOHSITHUHHBIM anmapaToM: UMETh MPEACTABICHUE O YHUCIE,
BIAJICHUE  CHMBOJIBHBIM  SI3BIKOM  anreOphl,  3HaHWE  DJIEMEHTaPHBIX
(GYHKIIMOHAIBHBIX ~ 3aBUCHUMOCTEH, dbopMupoBaHWE  TPEACTABICHUNA O
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U O PA3JIMYHBIX CIIOCO0aX UX
M3y4yeHHUsi, 00 OCOOCHHOCTSX BBIBOJIOB M IMPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN

XapakTep;



3) YMEHHUE BBINOJHATh anreOpandyeckue MpeoOpa3oBaHMsl PALMOHATBHBIX
BBIPAKEHUM, MPUMEHATh WX JJI1 pEUICHUs y4eOHBIX MaTeMaTU4yeCKUX 3ajad u

3aJa4, BOBHUKAIIIUX B CMCXKHBIX y‘-Ie6HBIX npeaAMcETax,

4) yMeHHE TIOJIb30BAaThCSI MaTeMAaTHUYeCKUMH (GOpMyJaMH M CaMOCTOSITEIHHO
COCTaBJIATHh (POPMYJIbI 3aBUCUMOCTEH MEXIy BEIMYMHAMU HA OCHOBE 00OOIIECHUS

YaCTHBIX CIIy4YacB U OKCIICPUMCHTA,

5) yMeHue pemiath JIMHEHHBIC U KBaJIpaTHbIC YPAaBHEHUS U HEPABCHCTBA, & TAKXKE
NPUBOJMMBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHATH TpaduyecKue
IPEACTABIECHUS JJIsl PELICHUs U UCCIEAOBAHUS YPAaBHEHUM, HEPABEHCTB, CHUCTEM;
NPUMEHATH MOJYYECHHbIE YMEHUS Ul PELICHUS 3a]1ad U3 MATEMATUKH, CMEKHBIX

mpeaAMETOB, ITPAKTHUKH,

6) OBJaJEHUE CUCTEMOMN (PYHKIIMOHAIBHBIX MOHATHNA, (DYHKIIMOHATIBHBIM SI3bIKOM
U CHUMBOJIMKOW, YMEHHE CTPOUTHh I'paduku (YyHKIMHA, ONMHCHIBATH UX CBOWCTBA,
UCMOJIb30BaTh (PYHKIHOHAIBHO-TpapUUECKHE MPEACTABICHUS ISl ONUCAHUS U

dHaJIn3a MaTCMAaTHUICCKUX 3a/1a4 U PCAJIbHBIX 3aBHCHMOCT€ﬁ;

7) OBJIAICHHUC OCHOBHBIMHU crmocodbaMu MpCaACTaBJICHUA U aHAJIN3d CTATUCTUYCCKUX
JAaHHBbIX; YMCHHUC PCHIATh 3aJda4d Ha HAXO0XKICHHUC 4YaCTOTbl W BCPOATHOCTH

CITy4alHBIX COOBITUI;

8) yMeHHE NMPUMEHSTh U3YUYCHHbBIE TTOHATHUS, PE3YJITAThl U METOJIbI IIPU PELLICHUH
3a7a4 U3 PA3JIUYHBIX PA3JEJIOB Kypca, B TOM YHUCJE 3aJay, HE CBOISIIIUXCA K

HCIIOCPCACTBCHHOMY IIPUMCHCHHNIO U3BCCTHBIX AJITOPUTMOB.

5 .Conep:xanue Kypca aJjreopsl 7-9

Auare0pa

Yuciaa

PanuonanbHble 4ucaa MHOXKECTBO pallMOHAIbHBIX uucesl. CpaBHEHUE
palMOHAIBHBIX YUCelL. [evicTBus c panroOHaIbHBIMA YUCIIAMHU.
HppauunonanbHbie yucaa. [loHatue mppannoHanbHOro uucia. Pacrio3naBanue

uppaloHanbHbIX uyncel. [IpuMepsl qokazatenbcTB B anredpe. UppainoHaibHOCTh
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upcna 2. IlpumeneHne B reoMerpuu. CpaBHEHHE HPPAMOHANBHBIX YHCET.
MHO0XEeCTBO JEUCTBUTEIIBHBIX YHCE.

ToxnecTBeHHble  npeoOpa3oBaHus. YuciaoBble U OyYKBEHHBbIE
BbIpakeHus. BpIpaxkeHue ¢ NOEPpEeMEHHOW. 3HAYEHUE BBIPAXKCHUS.
[TogcTtaHoBKa BeIpaXEHUU BMECTO NMEPEMEHHBIX.

Heabie Bbipakenus. CTeneHb C HATypajbHBIM IIOKA3aTeNeM M €€ CBOWCTBA.
[IpeoOpazoBanusi  BbIpaXEHUHM, COAEpKAIMX CTENEHU C  HATypaldbHBIM
nokaszaresnieM. OJIHOUYJIEH, MHOTOYJIEH. JI€MICTBUS ¢ OJHOWIEHAMU U MHOTOYJICHAMHU
(cioxeHue, BbIYMTaHUE, YMHOXEHHE). DOpMyJbl COKPAIIEHHOTO YMHOMXKEHUS:
Pa3HOCTh KBAJAPATOB, KBAJpPaT CYMMbI U Pa3HOCTU. Pa3iiokeHue MHOroujeHa Ha
MHOXXHUTEJIM: BBIHECEHHE OOIIEro MHOXHTENISI 3a CKOOKH, TpPYINIUPOBKA,
npuMeHeHne (OopMyNn COKpam€HHOro yMHOXXeHHs. KBaapaTtHelli TpEXUieH,
Pa3yoKEeHUE KBAJIPAaTHOTO TPEXUJIEHA HA MHOXHUTEIIH.

JApoOHo-panuoHa/ibHbIe BbIpa:xkeHUss CTENEHb C IEJIbIM IOKa3aTeJeM.
[IpeoGpa3zoBanue JpOOHO-IMHEWHBIX BBIPAKEHUN: CIIOKEHUE, YMHOXEHUE,
nenenue. Anredbpandeckas 1poOb. JlomycTuMble 3HaYEHUS IEPEMEHHBIX B APOOHO-
panoHanbHbIX BeipaxeHusx. Cokpanienue anredpandeckux apoodeit. [Ipusegenue
anredpanueckux Apobdeit k obmemMy 3HaMmeHarento. JlefcTBus ¢ anredpandecKuMu
IpOoOSIMU: CIOXKEHHUE, BEIUUTAHNUE, YMHOKEHHE, JIETICHUE, BO3BEICHUE B CTCIICHb.

KBagpaTtHble  kopHuH.  Apudmernueckuid  KBaJIpaTHBIH  KOPEHb.
[IpeoGpa3oBanue BBIpAKEHUH, COAEPNKAIIMX KBaJIpaTHbIE KOPHU: YMHOXKEHHE,
JICJICHHE, BBIHECEHUE MHOYKUTEISI U3-T10J1 3HaKa KOPHs, BHECEHUE MHOKUTEIS N0
3HAK KOPHSI.

YpaBHeHHs U HEPABEHCTBA

PaBencTtBa YwncioBoe paBeHcTBO. (CBOMCTBA YHUCIOBBIX PAaBEHCTB.
PaBeHCTBO ¢ mepeMeHHOM.

YpaBHenusi. [loHATne ypaBHEHUMs W KOpHsS YypaBHEHUs. JInHEHHOe
yYpaBHEHHE U €ro KOpHU.PemeHue JMHENWHBIX ypaBHeHUN. KonmyecTtBo KOpHeEn
JIMHEMHOTO YPaBHEHHS.

KBagpaTtHoe ypaBHeHue u ero KoOpHU. KBaapaTHble ypaBHEHHUS.

Henonnble kBagpaTHble ypaBHEHHs. JMCKpUMUHAHT KBAaJAPATHOTO YpPABHECHUS.
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dopmyna KopHeU kBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpatHas
teopeMe Buera. PenieHne kBagpaTHbIX ypaBHEHUMN: HCIOIb30BAHUE (OPMYIIBI IS
HAXO0XJEHUSI KOpHEH, rpauuecKuil METOJ pelIeHUs], Pa3I0KeHUE Ha MHOXKHUTEIH,
non0op KOpHEH ¢ wucnonb3oBaHueM TeopeMmbl Buera. KomnnmuecTBo KopHeit
KBaJpaTHOTO YPAaBHEHUS B 3aBHCUMOCTH OT €ro JUCKpPUMHHAHTa. bHKBaJIpaTHbIE
ypaBHEHUs. Y paBHEHUSA, CBOJAUMBIE K TUHENHBIM U KBaJPATHBIM.

/lpoOHo-panuoHanbHble ypaBHeHMs. PemieHue mnpocTedmux ApoOHO-
JIMHEVHBIX YPaBHECHUM.

Cucrembl ypaBHeHHH. YpaBHEHHE C JAByMs IepeMEHHbIMU. JIMHelHoe
YpaBHEHHUE C IByMs IEPEMEHHBIMH.

IToHaTHE cucTEMBI YpaBHEHUM. Pellienre cucremMbl ypaBHEHU .

Mertoapl penieHrs CUCTEM JIMHEMHBIX YpPaBHEHUU C ABYMs MEPEMEHHBIMU:
rpaduueckuii METo, METO/1 CIIOKEHUSI, METO/ MIOJICTAHOBKH.

HepaBencrBa. HucioBsie HepaBeHCTBa. CBONCTBA YMCIOBBIX HEPABEHCTB.
IIpoBepka cripaBelNIMBOCTY HEPABEHCTB IIPU 3aJaHHBIX 3HAYCHUSX IEPEMEHHBIX.

HepasencTtBo ¢ nepemenHoi. CTporue u HeCTpOTHe HEpaBEHCTBA. PemnieHue
JIMHEVHBIX HEPABEHCTB.

KBanpatHoe HepaBeHCTBO M €ro peuieHus. PemeHne KBagpaTHBIX
HEPABEHCTB: UCIOJIb30BAaHUE CBOMCTB M rpaduka KBaapaTUIHOU (QYHKIIMH, METOJ
MHTEPBAJIOB. 3alIUCh PEUIEHUSI KBAaJIPaTHOT'O HEPABEHCTBA.

Pemenne 1enbix W APOOHO-paIllMOHANBHBIX  HEPABEHCTB  METOIOM
MHTEPBAJIOB.

Cucrembl HepaBeHCTB. CHUCTEMbl HEPABEHCTB C OJIHOW NEPEMEHHOM.
Pemienne cucteM HEpPaBEHCTB € OJHOM IEPEMEHHOW: JIMHEHMHBIX, KBAJAPATHBIX.
N300parkeHne pemieHusi CUCTEMbl HEPABEHCTB HA YHUCIOBOW MPsSMOM. 3ammuch
pelIeHnss CUCTEMbI HEPABEHCTB.

@dOyukuuu. Ilonsitue ¢QyHkuoumm. JlexapToBbl KOOpPAMHATHI Ha
miockoctu. DopmupoBaHHUe NPEACTABICHUN O METANIPEAMETHOM NOHATUU
«KOOPAUHATHI». CnocoObsl  3amaHus b yHKIMHA: AHAJTUTUYECKHH,
rpaduueckuit, Tabnuuubii. I['paduxk ¢ynkuuu. Ilpumepsr ¢GyHKIHH,

MoJIy4acMbIX B IIPOLCCCC MCCICAOBAHUA PA3JIUMYHBIX PCAJIBHBIX IIPOLCCCOB

12



U pemeHus 3anad. 3HauyeHue (yHkuuM B Touke. CBoWcTBa (YHKLIUIM:
obnacTh oOmNpenesieHusl, MHOXECTBO 3HAYEHHUH, HYJIHU, MNPOMEKYTKH
3HAKOMOCTOSHCTBA,IPOMEXKYTKM BO3pacTaHUs M yObIBaHUs, HauOoJblIce
1 HauMeHblee 3HaueHus. UccneqoBanue PyHkuuu no €€ rpaduxy.
JInneitnasa ¢ynxuus CpoiicTBa U rpaduk nauHeHOW (QyHKIMHU. YTioBoH
kodhduument mnpsmor. Pacnonoxkenwe rpaduka JMHEMHOW (yHKUMU B
3aBUCUMOCTH OT €€ yIJoBoro ko3dduimeHta # CBOOOJHOrO0  4jcHa.
KBanpatuunas ¢ynkuusa. CpoiictBa M Tpaduk KBaJpaTUYHOW (QYHKIUHU

(mapabona).. HaxoxaeHue HyJed KBaJpaTHUHOU (YHKIINH,

. k k
OOpaTtHass nponopuuoHaJbHOCTL CBoiicTBa (PYHKIMU y=—) = =
X

['unep6omna.

ITocsienoBaTeIbHOCTH M MPOTPECCHH

Yucnosas MOCJIEI0BATEIILHOCTD. [Tpumepsr YHUCJIOBBIX
nociieoBaTeNIbHOCTeH. beckoHeuHble ToclieIoBaTebHOCTU. ApudMeTnyeckas
nporpeccus u e€ cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obujezo yieHa
U cymmsl N Nepevix UYieHO8 apupmemuyeckou U 2eomMempuiecKol npozpeccull.
Cxooawascsa ceomempuyeckas npocpeccusl.

Pemienune TekCTOBBIX 3a/Ja4

3anauu Ha Bce apudmMerndyeckue jJeilcTBUs. PerieHre TEKCTOBBIX 3a7ad
apupMeTHIecKUM criocoboM. Mcrmonb30BaHUE TaOIUIl, CXEM, YepTexer, NPyrux
CPEACTB NPEACTABICHUS TaHHBIX IIPU PEIICHUU 33/1a4U.

3anaun Ha ABUHIKeHHeE, Pa00Ty M MOKYNKH. AHAJIU3 BO3MOKHBIX CUTYaIIUil
B3aMMHOTO PACIOJIOKEHHSI 0OBEKTOB MPH UX JIBUKEHUHU, COOTHOIICHUS 00BHEMOB
BBITIOJTHSIEMBIX pa0dOT MPU COBMECTHOM padoTe.

3agaum Ha 4YacTM, A0JM, NMPOUEHTHI. PenieHue 3aj7ay Ha HaXOXIACHUE
YacTU YHWCla M 4ucjia Mo ero 4yactu. PelleHuwe 3agady Ha MPOUEHTHI U JOJIU.
[IpumeHenne mponopuui Npy peuIeHny 3a1a4.

Jlornueckue 3agaum. Perenne morudeckux 3ajad.

OcHOBHBbIE MeTOAbl pelleHUs] TEeKCTOBBLIX 3a4au: apupMeTUuecKui,
anreOpanyeckuii, nepedop BapuaHTOB.

CraTucTuka u TEOPpUA BepOHTHOCTeﬁ
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Cratuctuka. TabnuuHoe W Tpaduyeckoe MPEJCTABICHUE JAHHBIX,
cToJIOYaThle YW KPYroBble AUArpaMmbl, rpadukd, TPUMEHEHHE UarpaMM H
rpauKOB I OMHCAHUS 3aBUCUMOCTEM peajbHbIX BEJIWYMH, U3BJICUCHUE
uH(popmauu U3 TadauL, JuarpaMm U rpa@ukoB. OnucaTelbHble CTATUCTHYECKHUE
MOKa3aTeld  YHUCIOBBIX HAOOpPOB: cpelHee  apupMETHYecKoe, MeJuaHa,
HanOoJIblIee U HauMEHblllee 3HaueHus. Mepbl paccenBanus: pazmax, CiydaiiHas
W3MEHYHMBOCTh. MI3MEHUMBOCTD MPU U3MEPEHUSIX.

Cayuaiinbie cOObITHS

CrnyyaitHble OMBITHI (IKCIIEPUMEHTBI), AJIEMEHTApPHBIE CIIy4yalHbIE COOBITHS
(ucxonpl). BepostHOoCTH »dieMeHTapHbIX COObITUN. COOBITHS B ClIydyalHBIX
AKCTIEPUMEHTAX M OJAroNnpUsITCTBYIOIIME dJIEMEHTapHbIe COOBITUSI. BeposTHOCTH
CITy4alHBIX COOBITHM. OTBITHI C PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITHSIMHU.
Kiaccudeckrue BEpOSTHOCTHBIC OIBITBI C HUCIIOJB30BAHHUEM MOHET, KYyOHWKOB..
[IpencraBneHne 0 HE3aBUCUMBIX COOBITHSX B KU3HHU.

Inemenmovt KomoOunamopuxu. lIpaBuno yMHOXEHHS, IE€PECTAaHOBKU,
dakropuan yucia. Couetanus u yucio couetanuii. Dopmyna yricia coueTaHum.
MaremMaTnka B HUCTOpPHUYECKOM pa3BuTuUM. VcTopus dhopMHupoBaHUS MOHSATHUS
qyclia: HaTypalbHbIE Yucia, APOOH, HEAOCTATOUYHOCTh PAIlMOHAIBHBIX YKCEN IS
F€OMETPUYECKUX H3MEPEHUN, HppalHoOHalIbHble uuciia. CTapuHHBIE CHCTEMBI
3amcu yucen. [pobu B Basuinone, Erunte, Pume. OTKpbITHE IECATUYHBIX
npobeit. CrapuHHble cUCTEMBI Mep. JlecsaTuuHble IpoOU W METpUYecKas cucTema
Mep. [losiBnenue orpuuarenbHblx uncen u Hyds. JI. Maraumnkuit. JI. Diinep.
3apoxxnenue anreOpsl B Heapax apudmertuku.  An-Xopesmu. Poxaenwme
OykBenHou cumBonuku. [I. depma, ®. Buer, P. [Jlekapr. Mcropus Bompoca o
HaXOXJeHUU (POopMyN KOpHEH anreOpandecKux ypaBHEHUUH, HEPa3peuruMOCTh B
paaukaiax ypaBHEHUHW creneHu, Oosbmed deTeipéx. H. Tapranss, k. Kapmano,
H. X. A6ens, D. Tlamya. UN300pereHne metoja KOOPIAWHAT, TO3BOJISIOIIETO
MEPEBOIUTHh TEOMETPUIECKHE 00BEKTHI Ha A3bIK anreOprl. P. JlexkapT u I1. @epma.

[Iprmeps! pa3nuyHBIX CUCTEM KOOPAWHAT Ha IUIOCKOCTH.
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3amaua Jleonapno Iluzanckoro (dubonauuu) o kponukax, uucia dubonauywm.
3amadya o0 maxMaTHOW Jocke.VICTOKM Teopuu BEpOSITHOCTEM: CTPaxoBOE JENIO,

azaptable urpsl. II. ®epma n b. Ilackans. . bepnymu. A. H. Konmoropos.

8 kimacc (136 4, 4 u B Heme10)

1.Panuonaiabubie apoou (30u)
ParpionanbHas 1po6b. OCHOBHOE CBOMCTBO JAPOOH, COKpalleHHe IpOoOei.

ToxaecTBeHHble NpeoOpa3oBaHUs PALMOHATBHBIX BbIpaKEHUNH. DYHKIUH
_k
y = — U ee rpaduk.
X

OcHoBHa# oeiib — BBIpa6OTaTB YMCHUC BBIITOJIHATH TOXKIACCTBCHHBIC

npeoOpa30BaHusl pallHOHATBHBIX BHIPAYKCHHIA.
2.KBaapaTHubie kopHH (254)

[Tonsitue 00 uppanmoHaNbHBIX uyHciax. OOIIMe CBEAEHUs O JEHCTBUTEIBHBIX
yucnax. KsaapatHeiii kopeHb. [loHSATHE 0 HaxOXIACHUU MPUOIMKEHHOTO
3HaueHHUs KBaJpaTHOro kopHs. CBoiicTBa KBajapaTHBIX KopHell. [IpeobpasoBanus
BBIPAXECHHUH, COJEpKAIIUX KBaJApaTHble KOpHU. DyHKIUA Y =\x, ee CBOIiCTBA U
rpaduk.

OcHOBHas 1UEIb — CUCTEMATU3UPOBATH CBEACHUS O PALlMOHAIBHBIX YHCIAX U
JIaTh TPEACTABICHHE 00 HWPPANMOHATBHBIX YHCIAX  PACIIUPUB TEM CaMbIM
MOHATHE O YUCIIE; BEIPA0OTaTh YMEHUE BBHIIOIHATH MPEe0Opa30BaHUs BBIPAKECHUM,

coaepKaIux KBaJpaTHbIC KOPHHU.

3.KBaaparubie ypaBHeHus (304)

KBanparnoe ypaBaenune. @opmyiia KOpHEW KBaApaTHOTO ypaBHEHUU. Pemenne
palMOHATbHBIX YpaBHEHUH. Pellienne 3a1a4, TpUBOISAIIMX K KBaIPATHBIM
YPaBHEHHUSIM U MPOCTEHIIIUM pallMOHATbHBIM YPABHEHHUSIM.

OcHOBHas 1eJb — BbIPA0OTATh YMEHUS pelIaTh KBaAPATHBIC YPABHEHUS U

MPOCTEUIIINE PAMOHAIIBHBIE YPABHEHUS U IPUMEHSTh X K PEIICHUIO 3a7a4.

4.HepaBeHcTBa (244)
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HucnoBble HEpaBEHCTBA U UX CBOWCTBA. llowieHHOE ClIOKEHUE U YMHOXXEHUE
YUCIIOBBIX HepaBeHCTB. IlorpemHocTs U TOYHOCTh NpuOIMXKeHUs. JIuHeilHbie
HEPABEHCTBA c OJTHOM IIEpEMEHHON 51 150, CHUCTEMBI.
OcHOBHAasA Lelb — O3HAKOMUTH Y4YallMXCA C NPUMEHEHUE HEPABEHCTB A
OLICHKM 3HAYEHWH BBIpaXEHMH, BbIpaOOTaTh YMEHHE pelaTh JIMHEWHbIE

HEPABEHCTBA C OJTHOM NMEPEMEHHOU U UX CUCTEMBI.

5.CTeneHb ¢ UeJbIM TOKa3aTejleM. OJJIeMEHTbl CTATHCTHKH (134)
CreneHb ¢ IICNIBIM [MOKa3zaTeleM W ee cBoiicTBa. CTaHIapTHBIA BHA 4YHCIA.
HauvanpHble cBefeHMs 00 OpraHu3alid  CTATHCTHYECKHUX  HMCCJICIOBAaHUM.
OcHOBHas IeJIb — BbIPa0OTaTh YMEHHE MPUMEHSITH CBOMCTBA CTEIEHHU C IIEJIBIM
MoKas3aTelieM B BBIUHCICHHAX M IpeoOpa3oBaHUSIX, CPOPMHUPOBATH HaYalbHBIC
IpEeCTaBIICHUS 0 cOOpE U IPYIITUPOBKE CTATUCTUUYCCKHUX.

6.IToBTOopenue (14 4)

Conep:xxkanne 9 kiacca (136 4, 4 4 B Hee110)

1. CpoiicTBa pynkumii. KBagparuunas ¢pyakmus (294)

Oynknus. CoiicTBa QyHkimii. KBaapatHslil TpexwieH. PaznoxeHnne KBaJipaTHOTO
TpexuieHa Ha MHoxuTend. OyHkuus y = ax? + bx + ¢, ee cBolicTBa u rpaduk.
CrenenHas QpyHKIIHS.

OcHOBHAas IeJb — PACHIUPUTH CBEJCHHUS O CBOMCTBAX (PYHKIIMI, O3HAKOMHUTH
yUYaIIUXCsl CO CBOMCTBAMHU U TPaQUKOM KBaJAPATUIHON (DYHKITHH.

2. YpaBHeHHSI M HEPABEHCTBA C OHOIi mepeMeHHOM ( 2149)

Lensie ypaBHeHus. [[poOHble panmoHanbHble ypaBHeHHs. HepaBeHcTBa BTOpOH
CTEIIEHU C OJHOM MEPEMEHHON. MeTo MHTEepBaoB.

OcHOBHasi  1eJIb — CUCTEMATU3UPOBaTh M OOOOLIUTH CBEICHHS O PEIICHUU
LUENbIX W JAPOOHBIX palMOHAIBHBIX YPaBHEHHH C OJHOMU MIEPEMEHHO,
chopMHpOBaTh YMEHHE peliaTh HEPABEHCTBA BUA ax?+ bx + ¢ > 0 unm ax? + bx
+c¢<0,rmea< 0.

3. YpaBHeHHUS M HEPABEHCTBA C ABYMs llepeMeHHbIMHU (244)

Cucrembl ypaBHEHH BTOpPOM CTeneHU. PelieHue 3agad ¢ MOMOIIBK) CHCTEM
ypaBHEHUW n-i cteneHu. HepaBeHCTBa ¢ IBYMsI NMEPEMEHHBIMU U UX CHCTEMBL.
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OcHoBHa# 1enb — BbIpa0OTaTh yMEHHUE pEIlaTh MPOCTEHIINE CHCTEMBI,

CoJiep>Kalllie ypaBHEHUE BTOPOM CTENEHU C JBYMS IMEPEMEHaMU, U TEKCTOBBIC

3aJa4u C IIOMOIIBIO COCTAaBJICHUA TAKHUX CUCTCM.

4 Mporpeccuu (174)
ApudmeTtrueckas ¥ reoMeTpudeckas nporpeccuu. Dopmysibl #-20 WieHa U CYMMBbI

MEPBBIX 7 YWICHOB Mporpeccuu. beckoHeuHo yObIBaroIias reoMeTpuyecKast

HPOTPECCHSI.

OcHoBHas 1eib — AaTh MOHATUA 00 apu(PMETHUECKON U TEOMETPUUYECKOMN

MMPOTpPECCHAX KaK YHUCJIOBBIX ITOCICOOBATCIBHOCTAX oco0oro BHUaa.

5.9/ieMeHTHI KOMOMHATOPHKY U Teopuu BepositHocTeil (17 u)
KomOuHaTopHOE MpaBUiI0 yMHOXKEHUS. [lepecTaHOBKH, pa3MeICH s, COYCTAHUS.

OTHOCHUTENILHAS YacToTa U BCPOATHOCTD CquaﬁHOFO COOBITHS.

OcHoBHa# ICJIb — O3HAKOMUTH YUAIIUXCA C IIOHATUAMU IICPCCTAHOBKH,

pasMCiCHusA, COYCTAHUA U COOTBCTCTBYOIIUMU (bOpMYJ'IaMI/I JJI1 ITOACYCTa UX

qyuciia, BBECTHU ITOHATHUA OTHOCHUTEJIbHOM YaCTOThI U BCPOATHOCTH cnyqaﬁHoro

COOBITHS.

6.IToBTOpenne (28 )

5. TemaTuveckoe MIIAHUPOBAHUE C OCHOBHBIMHM BHJIAMH Y4e0OHOI

ACATECJIBbHOCTH

8 ki1acce
Templ, OcHoBHoe coaepxanue | Koi- XapakTeprucThKa OCHOBHBIX BUJIOB
BXOJAIIINE B 10 TEMaM BO JEeSITeIbHOCTH YUYCeHUKA (Ha ypOBHE
paszensl 4acoB yUeOHBIX JICHCTBU)
MPUMEPHO U
MIPOTpaMMBbI
PanuonaabHbie 1podn 30
Coxkpatienue apooeit ®opMynHpOBaTh OCHOBHOE CBOMCTBO
CrnoskeHne U BEIYUTaHHE parroHaIbHOU APOOU U IPUMEHSATH €ro
ParnmonanbHbIe - N
1POGH U HX npo6eii ¢ 0IMHAKOBBIMHU JUIst peoOpa3oBaHust IpoOeii.
CE oiicTBa 3HaMeHAaTEIIMH BEITOTHATE ClOKEeHUE, BEIYNTAaHHUE,
Cvvva 1 CrnoskeHne U BEIYUTaHHE YMHOEHUE U JIeJICHHUE PAllMOHAIBHBIX
M ., [mpo0eii ¢ pa3HBIMU Ipo0eii, a Takke Bo3BeIeHHE ApoOH B
Pa3HOCTH poOeit
3HaMeHaTeIIMH cTeneHb. BBIMOMHATE pa3nuyHbIe
[IpousBenenue u
. |KontponbHas pabota Nel npeoOpa3oBaHUs PAIMOHATBHBIX
qacTHOE ApoOeit . .
o Teme: teme «Cymma u BBIPa)XXEHUI, I0KAa3bIBaTh TOXK/JECTBA.
. I
PasHOCTb pallMOHAIbHBIX 3Hath cBolicTBa pyHKIMU Y = =, T71e K #
npoOeii» *
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YMHOXKEHHE ApoOeit
Bo3sBeaenue qpodu B cTENeHb
Jlenenue npodeit
TOXKIECTBEHHBIE
peoOpa3oBaHms
pAIlMOHATILHBIX BBIPAKCHUH.
Dynkius y=k/x u e€ rpapux
KonTposnsHast padota Ne 2 1o
TEME: « YMHOXKEHHE U
NeNieHre palnoOHaIbHBIX
po0et .

0, u ymeTb cTpouTh €€ rpadux.

M cnoap30BaTh KOMIIBIOTED IS
UCCIIEIOBAHUS MTOJIOKEHHS Ipaduka B
KOOPJMHATHOM MJIOCKOCTH B
3aBUCHMOCTH OT K

KBaapaTHble KOpHU o5
HppammoHaibHbIe YKCIia [TpuBOAUTH IPUMEPHI PAIIMOHATBHBIX
KBanparHbie KOpHH. U HppalMoOHAIBHBIX Yucen. HaxomuTs
Apudmernueckuit 3HAUEHUS! BBIPAKEHUS apu(PMETHUECKUX
KBaJ[paTHBIA KOPEHb KBQJPAaTHBIX KOPHEW, WCIONB3ys TPHU
KBanpatHbie KOpHH. HE00X0MMOCTH KaJIbKYJSATOP.
VpaBHEHHE BHa X—=a’ Jloka3piBaTh TEOpEMBI O KOpHE W3
Haxoxnenne MIPOU3BEICHUS U APOOH, TOKIECTBO v a?
MPUOIMKEHHBIX 3HAYCHU I — la, IPHMEHSATH X B
JlelicTBUTENLHBIE [KBAIPATHOTO KOPHS npeoOpazoBaHMIX BBIPA)KEHUH.
quciia DyHKIHA F\/X u e OcBOOOXIAaTbCSI OT UPPAMOHATIHLHOCTH
Apnpmernieckuit rpa(bfm B 3HAMEHATENAX Apo0eii Buia —, =
kBazparueiii | CBOMCTBA apu(pMETHUECKOTO VB JB+Ve
KOpPEHb KBaJPaTHOIO KOPHS: BbIHOCHTE MHOXUTENb 32 3HAK KOPHA U
CaolicTBa KBaJI[paTHbI KOPEHb M3 BHOCUTb MHOXHUTEIb TOJ 3HAK KOPHS.
aprMeTHUECKOT [IPOM3BEJCHHS U JPOOH. Hcnonp30BaTh KBaJpaTHBIE KOPHU JUIS
0 KBaJPATHBI KOPEHb U3 BBIPAKEHUS NIEPEMEHHBIX u3
KBaJpaTHOro (CTENEHU F€OMETPUYECKHUX u buznyeckux
KOPHS KonTtponbHas padorta Ne 3 o dopmyn. Ctpouts rpaduk GyHKIHH Y =
HpI/IMeHeHI/Ie TCMC <<ApI/I<1)MeTI/I‘leCKI/II71 aﬁ U UIJUIIOCTPUPOBATH Ha rpa(bm(e eé
CBOICTB KBa/IPAaTHBINA KOPEHb CBOCTRA.
apudmernueckor [[I[pumenenne cBOICTB
0 KBaJIpaTHOro |[ApU(PMETHUECKOTO
KOpHS KBaJPAaTHOI'O KOPHS:
BriHeceHre MHOKUTENSA 3a
3HaK KOpHsA. BHeceHue
MHOYUTEJS O] 3HaK KOPHSI
[IpeoOpazoBanme
BBIPAXKEHUI, COJEPIKALUX
KBaJpaTHbIE KOPHHU.
KonTponsHast padota Ne 4 o
teMme «IIpumeHenue cBoNCTB
apu(MeTHUECKOTO
KBaJPAaTHOTO KOPHS»
KBaapaTHble ypaBHeHusI 30
Ksagparueie |OmnpezneneHne KBagpaTHOTO Pematp KBaJIpaTHbIE YpaBHEHHS.
ypaBHEHUE U €ro |ypaBHeHuUs. HenonHbie Haxonutb o 100poOM KOPHH|
KOpHHU KBaJ[paTHbIEC YPaBHEHUSI. KBaJpPaTHOTO  YpaBHEHUs, MCHOJb3YS
JpoOHbie Pelienne kBagpaTHbIX TEOpEMY Buera. Hccnenosarty
paloHaNbHbIE |ypPAaBHEHUI BbIACICHUEM KBaJpaTHbIE ypaBHEHUS 0|
ypaBHEHUsl  [KBaJpara JBY4JICHA. TUCKPUMHHAHTY #  Koddduimentam.
Pelienne kBaapaTHbIX Pemiatp IpoOHbIE palMOHAIbHBIE
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ypaBHEeHUH 10 (hopmyie.
Pewrenne 3aa4 ¢ MOMOIIBIO
KBa/IpaTHbIX YpaBHEHUH (Ha
NIBUKEHHE ,HA TEUCHUE .Ha
paboty)Teopema Buera
.Pemenne npoGHBIX
palMOHAIbHBIX YPAaBHEHUIN
["paduueckuii criocod
pemeHust APOOHBIX
palMOHAIBHBIX YpaBHEHHUU
Pemrenne 3a1a4 ¢ MOMOIIBIO
pallOHAIBHBIX YPAaBHEHHUU
(Ha IBWKEHUE, HA JABMKEHUE,
Ha pabdoty) KontponpHas
pabota Ne 5 o Teme
«KBaznpaTHble ypaBHEHUS
KouTtponsHas padora Ne 6 o
TeMe «J{poOHbIe
paloHaIbHbIE YPABHEHUS»

YpPaBHEHUS, CBOJS  PCELICHUE  TaKHX
YPaBHEHUN K PELICHUIO U KBaJAPATHBIX
YpaBHEHU U c MOCJIEAYIOLINM
VCKJIFOYEHUEM ITOCTOPOHHUX KOPHEMN.
Pemate TekCTOBBIE 3a7a4M, UCIIOJIB3YS B
KayecTBE  anreOpamvyeckoil  MojenH
KBaJIpaTHBIE W JAPOOHBIC PaIMOHAIBHEIC
YpaBHEHUS

HepaBencTBa 24

YUucnossie UucnoBsle HEpaBEHCTBA DopMynHpoBaTh U I0Ka3bIBaTh CBOMCTBA
HepaBeHCTBA U X [CBOMCTBA YHCIIOBBIX YHCIIOBBIX HEPAaBEHCTB. Mcnosib30BaTh
CBOICTBA. HEPaBEHCTB armapaT HEPaBEHCTB TS OIIEHKH
IlounenHoe CIlI05)KeHUE U YMHOKEHUE MMOTPEITHOCTH U TOYHOCTH
CJIOXKEHHE U YUCIIOBBIX HEPABEHCTB MPUOTIKEHUS.
YMHOKEHHUE Penienne HepaBeHCTB HaxonuTe nepeceyeHune u 00beTMHCHUE
YHCIOBBIX [TorpemHocTh U TOYHOCTH MHOKECTB, B YACTHOCTH YHCJIOBBIX
HEpPaBEHCTB. MIPUOJTKCHUS MIPOMEKYTKOB.
[Torpemuocts 1 [KoHTposbHas paboTta Ne 7 mo Pemiath nuHeliHbIE HEPABEHCTBA.
TOYHOCTH teme: «HucoBelie Pemarts cucteMbl  JIMHEMHBIX
MPUOIDKEHHS.  [HEPAaBEHCTBA WM MX CBOMCTBa» HEpPABEHCTB, B TOM YHCJIE TaKHX,
JInHeiiHbIe [Tepeceuenue u KOTOpBIE 3aMUCaHbl B BUJE ABOMHBIX
HEpPaBEHCTBA C  |00BEIMHEHUE MHOXKECTB. HEpPaBEHCTB.
0HOM UucaoBbie TPOMEXYTKH
[epeMEHHOM U UX |PellieHre HEpaBeHCTB ¢
CHCTEMEL OJIHOM TIEpEMEHHOMN

Penienne HEpaBEHCTB C

0JTHOU MIEPEMEHHOM

CJIOJKHOT'O BUJIA

Permmenne 1BOMHOIO

HEpPABEHCTBA

KouTtponsHas padora Ne 8 mo

Teme: ««HepaBeHcTBa ¢

OJHOM IEPEMEHHON U UX

CHCTEMBI»

CTenens ¢ HeJbIM 13

MmoKa3zarejeM. JJIeMeHThI
CTATHCTHKH.

CTeIeHs ¢ IeIbIM
[MoKa3aTelieM U ec
CBOMCTBA.
CrangapTHBIN
BH]I YKCIIA.

OrnpeneneHue CTENeHu ¢
[[eTBIM OTPUIATEILHBIM
[MOKa3aTeseM.

CBolicTBa CTETNICHH C IEJTBIM

IIOKa3aTcJICM

3HATD ONPpCHACIICHNUEC U CBOICTBA CTEIECHU
C IICJIBIM IIOKa3aTCIICM. HpI/IHI/IMaTB
CBOIMCTBA CTEIIECHHU C IIEJIBIM ITOKa3aTelIeM
I[IPU BLIIIOJITHCHHU N BBIUHCJICHUN U

peoOpa30BaHNUN BBIPAKEHHIA.
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HavanbHbie CrangapTHBIM BUJ YMciIa VM crionp30BaTh 3aI1MCh YKCEIl B
CBe/IeHUs 00 KonTponsHas padora Ne 9 mo CTaHJAPTHOM BUJIE JUIS BBIPAKECHUS U
OpraHu3aluu Teme:« CTENeHb ¢ 1IeJIbIM COTIOCTABJICHUS Pa3MEPOB OOBEKTOB,
CTaTUCTUYECKUX [[TOKA3aTEIEM» JUINTEILHOCTHU IIPOLIECCOB B
uccienoBanuil.  |(COOp U rpyNIUpOBKa OKPY>KaIOILIEM MUPE.
CTATUCTUYECKUX JaHHBIX [TpuBOIMTH IPUMEPBI PENIPE3CHTATUBHON
HarusgHoe npencraBieHue U HepeNnpe3eHTaTUBHOM BEIOOPKH.
CTATUCTUYECKOUN H3BiekaTh I/IH(i)OpMaHI/IIO nus3 Ta6JII/IH
uH OpMAIHH JacTOT U OPraHU30BBIBATH WH(OPMAIIHIO
B BU/JIE TaOJIMIl YACTOT, CTPOUTH
WHTEPBAJIbHBIN P
M cnoJib30BaTh HarsgHOE
[pEJICTaBICHUE CTATUCTUUECKON
nH(pOpMaLMU B BUJE CTOJIOYATHIX U
KpPYTOBBIX IMarpaMM, MOJUTOHOB,
CUCTOIPAMM.
IToBTOpEHUE 14
PanrionansHbIe APOOH.
KBanparHble KOpHU.
KBanparHble ypaBHEHUS.
HepaBenctBa. CteneHs ¢
L[eJIbIM TIOKa3aTeJIeM.
DIIEMEHTBI CTATUCTUKH.
\Umocoeas koumponvHas
24
paboma Nel()
9 knacc
Templ, OcHoBHoe coaepxkanue mo | Koi- XapakTepucTUKa OCHOBHBIX BUIOB
BXOJSLINE B TeMaM BO JeITeNbHOCTH YUYEHHUKA (Ha ypOBHE
paszensl 4acoB y4eOHBIX IEHCTBUI)
MPUMEPHOMI
IIPOrPaMMBbl
KBaaparnunas ¢pynkuusi 29

Ksanmpatuunas
(byHKIMSA 1 e€
rpaduk.
KBangpatuunas
¢yaxuus. Kopens N-it
CTETECHHU.

Oyukuusa. CBolcTBa
dbyaknuid. KBagpatHeii
TpexuieH. Pa3noxenue
KBaJI[PaTHOTO TPEXUIeHa Ha
MHOKUTETH. OYHKIUS Y = ax
+ bx + ¢, ee cBolicTBa U
rpaduk. Crenennas QpyHKus
KouTtponsHas padora Ne 1 mo
Teme «KBaapaTHblit
TPEXUWICH

KonTponeHast padota Ne 2
no TeMe «KBagpaTuunas
¢dbyukus. Kagpatuunas

GyHKITIS

2

Bbruuciate 3HaueHus QyHKIUH,
3alaHHON (DOPMYIIOH, a TaKKE IBYMS U
TpeMs popmynamu. OnuceiBaTh
CBOIcTBa (DYHKIIMI HAa OCHOBE UX
rpauuecKoro MnpeicTaBIeHUs.
HuTepnperrpoBath rpadMKu peabHbIX
3aBUCUMOCTEH.
[Toka3pIBaTh CXeMAaTUYECKU MOJIOKEHHE
Ha KOOPJIMHATHON TJIOCKOCTH IrpauKoB
ynkumit y = ax?, y =ax?+n,y = a(x —
m)?. Ctpouts rpaduk pyHKIUN Y = ax>
+ bx + C,ymeTh yKa3bIBaTh KOOPIUHATHI
BEpLIUHBI TapaloJibl, €€ 0Cb CHMMETPHH,
HarpaBJIeHUE BeTBEeH apaboIbl.
M croap30BaTh KOMITBIOTED VIS
UCCIIEIOBAHUS MTOJIOKEHHS Ipaduka B
KOOPAWHATHOM IJIOCKOCTH.
N300pakaTh cxeMaTHUECKH rpaduk

¢GyHKIMK Y = X" C YSTHBIM U HEUCTHBIM
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N. MOHUMATh CMBICT 3amuceii Bua 3/a,
{au . 1., roe a — HekoTOpOE UKCIIO.

MMeTs npeacraBieHue 0 HAX0KICHUH
KOpHEH N-U CTENEHHU C TOMOIIBIO
KAJIBKYJISITOPA.

BEPOATHOCTEI.

DJIeMeHTbI KOMOMHATOPHUKH U TEOPUH

YpaBHeHUsI 1 HEPABEHCTBA ¢ OJTHOM 21
nepeMeHHOI.
YpasHenus ¢ onHoi  [[enpie ypaBHEHUSI. Pemiate ypaBHEHUS TPEThEH U YETBEPTOU
[ICPeMCHHO _ IpoGHsbIe parmoHanbHble CTEIEHH C TIOMOILBIO PA3JI0KEHUS HA
HepaBeHCTBf‘ € onHou ypaBHenns. Hepasencrsa MHOKHTEIN U BBEIEHNE BCIIOMOraTEIbHBIX
[ICpCMCHHOK BTOPOii CTEMEHH ¢ O/HOI IEpEMEHHBIX, B YACTHOCTH PEIATh
MepeMenHoi. MeTor OuWKBazpaTHBIC ypaBHEHUs. Pemats n1poOHbIC
palrioHaIbHbIC YpaBHEHUS, CBOS UX K
MHTEpBAIOB. KOHTpOJIbHAA .
6 No3 116 TeMe Le/bIM YPABHEHHAM C TIOCTIEytOIIIeH
paboTa [TPOBEPKOI KOPHEH.
«ypaBIfeHHﬂ u Hepa}EeHCTBa PemaTe HepaBeHCTBAa BTOPOM CTEINEHU,
C OTHOM IIEPEMEHHON) UCIIOJIB3YsI FpaUUYeCKHe PEeCTaBICHHS.
Vcnonb30BaTh METOJ] MHTEPBAJIOB JIJIS
pEIIeHUs] HECTIOKHBIX PaIlMOHAIBHBIX
HEPABEHCTBR.
YpaBHeHHsI 1 HEPABEHCTBA C JAIBYMSsI 24
NepeMEHHbIMHU.
YpaBHeHus ¢ 1ByMa  |(CHCTEMBI YpaBHEHUH BTOPOU Crpouth rpadukyu ypaBHEHHU € ABYMsI
MCPEMCHHBIMU U UX CTEIICHU. PeHIeHI/Ie 33213"1 C MEPEMCHHBIMU B IMPOCTECHUIITNX CHy‘{aﬂX, Koraa
CHUCTEMBI . rpauKoM SIBJISICTCS MpsiMasi, mapadoria,
HepaBencTBa ¢ 1Byms HO\I,VIOIHHO CHCTEM YpaBHCHIH rurnepOona, OKpyKHOCTb. cronp30BaTh UX st
nepemvenuemvi nux  [1-H cTeneHn. HepaBenctsa ¢ rpapUIecKOro pelieH s CUCTEM YPaBHEHMIA ¢
CHCTCMBI JABYMA IICPEMCHHBIMU U UX IBYMSI IICPEMCHHBIMH.
cuctemMbl KoHTpOIbHAS Pemate crmoco60oM MOICTAHOBKH CHCTEMBI ABYX
pa60Ta N94 IO TEME YPAaBHCHUU C IBYMS HelfieMeHHbIMI/I, B KOTOPI)IX
Y paBHEHNA 1 HEpABEHCTEA © OIHO ypaBHEHUE NEPBOH CTENeHN, a APYroi —
BTOPOU CTCIICHU.
JABYMS TICPEMEHHBIMID) . Periars TEKCTOBBIE 3a][a41, UCTIOJIb3Ys B
Ka4yecTBe AlIreOpaIecKOi MOJICIN CHCTEMY
YpaBHEHUI BTOPOI CTENIEHU C IBYMS
MepEMEHHBIMHI; PEIIaTh COCTABICHHYIO CHCTEMY,
WHTEPIPETUPOBATH PE3YIbTAT.
ApudmernyecKkasi U reoMeTpuUYecKast 17
MPOrPecCHm.
Apudmernueckas Apudmernyeckas u [TpuMeHsITh UHIEKCHbIE 0003HAYCHUS IS
rporpeccust FeOMETPHIECKas IPOTPECCHIL 4JIEHOB nocienoBaTenbHocTel. [IpuBoanuTs
I'eomeTpuueckas [IPUMEPHI 3a1aHUS [TOCIIEN0BATBHOCTEN
DopMyJIbl 1-20 YIEHA U o N
porpeccHs (bopMyII0ii N-TO YlieHa U PEKYPPEHTHOM
CYMMBI IIEPBBIX 7 YJICHOB (opmysoit. BeiBomuTh GopMyIbl N-T0 4ieHa
rnporpeccuu. beckoHeuHo apru(METHIECKON IPOrPECCHH U TEOMETPHUIECKON
yOBIBaroIasi reoMeTpudecKas POTPECCHH, CYMMBI TIEPBBIX N YICHOB
nporpeccus KonTpobHas apH(I)MeTHrieCKoﬁ Y TEOMETPUYECKOI
6 NoS 110 TeMe [POrPeCCHii, pelaTh 3a1a4r C UCIIONB30BAHUEM
paboTa STHX opmyll. JloKa3pIBaTh XapaKTEPUCTHIECKOE
«ApumeTHyecKas nporpeccus» CBOICTBO apH(METHIECKOH H TeOMETPUIECKO#
KonTponbHas pabota Neb mo TporpeccHuit
TeMe «IeomeTpudecKas [IpuBOINTE IPUMEPBI TMHEUHOTO POCTA YJIECHOB
porpeccisy. HEKOTOPBIX apUPMETHIECKUX MIPOrpeccruii u
OKCITOHCHIIMAJIBHOT'O POCTAa YICHOB HEKOTOPBIX
reOMETPUUECKUX TPOTrPECCHM.
PemraTte 3aa4M1 Ha CJIOXXHBIC IPOLICHTHI,
HCIIOJIb3ys TTPU HeO6XOHI/IMOCTI/I KaJBKYIISTOP
17
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DJIEMEHTBI KOMGI/IHaTopHOG BEITIOTHATE TTepe0op BCEX BOBMOXKHBIX
KOMOHHATOPHKH [1PaBIIIO YMHOKEHUSL. BApHaHTOB JUIA MepectieTa 00BEKTOB U
HauaisHbIe CBECHUS xoMOuHaiui. [IpuMeHsaTs IpaBuUIo
[lepecTaHOBKM, pa3MEIlICHMUS,
U3 TEOpUH KOMOUHATOPHOI'O YMHOXEHHUS.
BEPOATHOCTEH coueranus.  OTHOCHTE/IbHASA Pacrio3HaBaTh 33714491 Ha BHIYUCICHUE YUCITA
qacToTa u BEPOSATHOCTD, [EepecTaHOBOK, Pa3MelIeHU, codeTaHui 1
CITy4aiiHOTO COOBITHS. PUMEHATH COOTBETCTBYIOMINE (DOPMYIIBL
[Konmponwvnas paboma Ne7 no BBIUHCISTE 4aCTOTY CITy4aifHOTO COOBITHSI.
OLeHUBaTh BEPOATHOCTb CIy4aiHOro COOBITHS C
meme «Onemenmoi .
[IOMOIIIBIO YACTOThI, YCTAHOBJIEHHOH OIBITHBIM
KomOunamopuku u  meopuu nyreM. Haxomuts BEPOATHOCTE ClydaiiHOro
geposmunocmeuy COOBITHS HAa OCHOBE KJIACCUUECKOTr0 ONpPE/IENIeHUS]
BEPOSTHOCTH. [IpUBOMTE IPUMEPHI
TOCTOBEpPHBIX U HEBO3MOXKHBIX COOBITHH.
IloBTOpEHUE 28
KBangparnunas KBanpatuunas ¢GyHKIMS
(b yHKIMS YpaBHEHHUsI 1 HEPABEHCTBA C

YpaBHEHUS U
HEPaBEHCTBA C
0HOM
[MepEMEHHO N
YpaBHEHUS U
HEPaBEHCTBA C

B yMST
TepeMEHHBIMHU.
YpaBHEHUS U
HEPaBEHCTBA C
IBYyMSI
[epeMEeHHbBIMHU.
Apubmernueckas
1 TeOMeTpUYecKas
[IPOrPECCUU.
DJIEMEHTHI
KOMOMHATOPHUKH U
TEOpUU
BEPOSITHOCTEH.

OJIHOU ITIEPEMEHHOMN
YpaBHEHHsI 1 HEPABEHCTBA C
ByMsI T1€pEMEHHBIMU.
YpaBHEHHsI 1 HEPABEHCTBA C
BYMsI TI€pEMEHHBIMHU.
Apudmernueckas u
reoMeTpHuyuecKas porpeccuu.
JneMEeHTbl KOMOMHATOPUKU U
TEOPUU BEPOSTHOCTEN.
ToroBasi KOHTPOJIbHAS
paboTta

ITeyaTHbie mocooud:

7. Onucanne y4e0HO-METOANYECKOT0 M MATEPHATIbLHO- TEXHHYECKOTO0
o0ecrieueHusi 00pa3oBaTeIbHON AeATEILHOCTH

1. Makaperues FO. H. Anrebpa, 8 xi1.: yaeOHUK 1151 00111€00pa3oBaTebHbIX
opranm3aruii / FO. H. Makaperaes, H. I'. Munmiok, K. U. Hemkos, C. b.
Cysopoga; noa penaxiueit C. A. Temskockoro. — M.: Ilpocsemienue, 2015.

2. MaxkapsrueB FO. H. Anre6pa, 9 xi1.: yueOHUK 11 0011100 pa30BaTEIbHBIX
opranm3aruii / FO. H. Makaperaes, H. I'. Munmiok, K. U. Hemkos, C. b.
CyBopoga; o penakiueit C. A. TemskoBckoro. — M.: Ilpocsemnienne, 2015.

3. Koxos B. 1. Anrebpa, 8 ki1.: aumaktuaeckue matepuans / B. 1. XKoxos, 10. H.
Makapserues, H. I'. Munatok. — M.: IIpocsemenue, 2014.

22




4. MakaperueB FO. H. AnreGpa, 9 ki.: nunaktudyeckue matepuanst / FO. H.
Makapserues, H. I'. Munaiok, JI. b. KpaitneBa. — M.: IIpocsemnue, 2013

5. IL.Epmosa, B.B. I'ono6opoasko «CaMOCTOATENBHBIE U KOHTPOJIbHBIE pa0OThI 110
anreOpe it 8 kmaccay -M.: Mnekca,- 2005

6. I1.Epmosa, B.B. I'ono6opoabko «CaMocToATENbHbIE U KOHTPOJIbHBIE paOOThl 110
anredpe g 9 knacca»  -M.: Unekca,- 2005

Texnnueckne cpeacTsa 00y4eHust:
MYJIbTUMEIUNHBIN KOMIUIEKC, MTHTEPAKTUBHAS JOCKA

udposbie u IEKTPOHHBbIE 00pa30BaTeIbHbIC PEeCYPChI:

1. www.ege.edu.ru Ananutuyeckue oTuéthl. Pezynbrarel EI'D. denepanbHblit
MHCTUTYT MEJarorMuecKuX u3MepeHnit; MuHuctepcTBo o0pa3oBaHus U
Hayku PD, denepanbhas ciyx6a o Haa30py B chepe oOpazoBaHus u
Hayku. (2003—2009 rr.).

2. NntepHeT-pecypcsl Ha pycckoM si3bike http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library/ http://www.problems.ru/
http://kvant.  http://www.etudes.ru/

3. S uny Ha ypok MaTeMaTHKH (METOINYECKUE pa3padboTku). — Pesxxum
nocrtyma: www.festival.1september.ru

4. Ypoku, KOHCIIEKThI. — Pexxum jgocTyma: Www.pedsovet.ru

5. Jluck nmpunoxkeHue K yueOHuky Anredpa-8,9.

8. IlnaHupyemble pe3yJbTAThl H3yYeHHUsI Kypca ajaredopbl B 8—9 kiiaccax

8 kiacc
PAIIMOHAJIBHBIE YUCIIA
BrimyckHuk HayuuTcs:
1)  BeIpaxaTh 4HCIa B OSKBUBAICHTHBIX (opmax, BeIOMpas HamOomee
MOIXOIAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIIHH;
2) cpaBHUBATH U yMOPSAOYNBATH PAIMOHAIBHBIC YHCIIA;
3) BBINIOJHATH BBIYKCICHUS C PAIMOHAIBHBIMUA YHUCIAMH, COYETasl YCTHHIC U
MMCEMEHHBIE TIPUEMBI BEIYUCICHUN, TPUMEHSTH KAJIbKYJISTOD;
BBITTyCKHUK MOTYyYUT BOZMOXKHOCTD:
4) nozHakomMumvcs ¢ NOZUYUOHHBIMU CUCMEMAMU CYUCTEHUSL C OCHOBAHUAMU,
omauynvimu om 10;
5) yenyoumo u pazeume npedcmasienus 0 HAMypPAaIbHbIX YUCIAX U CEOUCMBAX
oenumocmu,
JIEUCTBUTEJBLHBIE YNCJIA
BrITyCKHUK HAay4IUTCS:
1) BnageTh MOHSATHEM KBAJPATHOTO KOPHS, MPUMEHSATH €r0 B BBIYHCIICHUSX.
Buinycknuk nonyuum 603moxicHocmy:
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2) pazeumuv npedcmasieHue 0 Yucie U YUCI08bIX CUCIeMax om HAmMypaibHblX

00 0elicmeUmMenbHbIX YUCes; 0 POU bIYUCTIEHUL 8 Ye08eYeCKOU NPAKMUKe:
MU3MEPEHUA, TTPUBJIMXKXEHUSA, OLIEHKHU

BrinyckHuK Hay4uTCA:

l)ucnonb3oBaTh B XOJI€ PEIICHHS] 3aJad dDJIEMEHTapHbIE MPEICTABICHUS,

CBSI3aHHbBIC C TMPUONMKEHHBIMU 3HAUYCHUSIMU BEJIMYUH.

Buvinycknuuk nonyuum 603moxucHoCcmy .

2)nonams, UMO  YUCIOBble  OAHHblEe, KOMOpble  UCHOAL3VIOMCA  OJIf

Xapaxkmepucmuku 00beKmos OKpYdHCarouse2o mupa, AGNAIOMCA

NPeUMyujeCmeeHHo NPUOIUNCEHHbIMU, YMO NO 3anUcU  NPUOIUHNCEHHBIX

3HAYeHUll, COO0ePHCaAUUXC 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMb

0 NO2PeUHOCU NPUOTIUNCEHUS,

AJITEBPANMYECKHWE BBIPAXKEHUA

BrinyckHUK Hay4uuTCH:

1) BBINONHATH TPeOoOpa30OBaHUs BBIPAXKEHUM, COACPKAIIMX CTEMEHU C
LEJBIMU MOKA3aTENsIMU W KBAJIpAaTHbIE KOPHU;

2)  BBINOJHATH  TOXJICCTBEHHBIC  MPEOOpa30BaHMs  PAIMOHAIBHBIX
BBIDQXKCHUI  HAa OCHOBE TNpaBWJI  JIEUCTBUM  HAJ  MHOrOWICHAMHU H
anreOpanyecKumMu JIpoOsMH;

3) BBINOJIHATH Pa3I0KEHUE MHOTOUYJIECHOB Ha MHOXKHUTENH,

Buinycknuk nonyuum 803moxicHocmy.:
4)nayuumovcs  8bINOIHAMb MHO20UIA208blE NPe0OPA308AHUS  PAYUOHATHBIX
BbIPAdCEHU, NPUMEHSS WUPOKULL HAOOP CNOCO0608 U NPUEMO8,

YPABHEHUA

BrinyckHuk HayuuTcs:

1) pemath OCHOBHBIE BUBI PAIMOHAIBHBIX YPABHEHUH C OJHON MEPEMEHHOM,
CHUCTEMBI JIByX YPaBHEHHUH C JABYMsI IIE€PEMEHHBIMU;

2) NoHMMAaTh YpPaBHEHUE KaK BAXXHEHIIYI0 MaTEMaTUYECKYIH0 MOJENb s
OMMCAHMS U M3YUYCHUS] Pa3HOOOPA3HBIX PEaNbHBIX CUTYAIMH, pelaTh TEKCTOBbIC
3a/lauyu aIreOpanyeckuM METOIOM;

3) npumeHsTh rpaduUyecKue MPEACTABICHHS NJIs UCCIENOBAaHUS YpaBHEHUH,
UCCIICIOBaHUs U PELICHUsI CUCTEM YPABHEHUM C JIBYMs [IEPEMEHHBIMU.

Buinycknuk nomyuum eosmoorcnocms.:

1) osnadems cneyuanvHvblMu  npuemamu  peuieHus YPAGHeHull U  Cucmem
VPaBHEeHUU, VB8EPEeHHO NPUMEHAMb  annapam YpasHeHuu Ol  peuleHus
PA3HO0OPA3HBIX 340aY U3 MAMEMAMUKU, CMEHCHBIX NPEeOMEmMO8, NPAKMUKU,

HEPABEHCTBA
BbInycKHUK Hay4yuTCs:
1) moHMMaTh W NOPUMEHSATH TEPMHUHOJOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C
OTHOIIIEHUEM HEPABEHCTBA, CBOWCTBA YHCJIOBBIX HEPABEHCTB;
Buvinyckuuk nonyuum 603mM04CHOCIb HAYUUMBCA:
2) paznoobpasHvim npuemam 00Ka3amenbCmea HepaseHCcme.
OCHOBHBIE TTIOHATHA. YACJIOBBIE ®YHKIMNN
BbilyCKHUK HayuyuTCS:
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1) crtpoute rpaduKH BIEMEHTapHBIX (PYHKIUH; MCCIEI0BAaTh CBOMCTBA
YHCIOBBIX (PYHKIMI HA OCHOBE WM3Y4YCHHs MOBEACHHS WX IPauKOB;

Buoinycknuk nonyuum 603M0M#CHOCHb HAYYUMBCSL:

2) npogooums uccied08anus, C8A3AHHbIE C UYUEHUEM CEOUCME (DYHKYUI.

9 kiacc
PAIIMOHAJIBHBIE UNCJIA

BBITyCKHUK Hay4IHTCS:

1) WCTHoONB30BaTh MOHATHS M YYEHUS, CBSI3aHHBIE C MPOTOPIHOHAIBHOCTHIO
BEJIMYMH, MPOIICHTAMH B XOJI¢ PCIICHHUS] MAaTeMAaTHYECKHX 3aja4 W 3a1ad U3
CMEXHBIX TIPEIMETOB, BHITIOJIHSATH HECJIOKHBIC TTPAKTUICCKUE PACUETHI.

BBITTyCKHUK MMOJTYyYUT BO3MOXKHOCTD:

2) Hayuumuvcs UCNOIb308aMb NpUEMbl , PAYUOHATUSUPYIOUJUE BbIYUCTEeHUS,
npuobpecmu NPUBLIUKY KOHMPOIUPOBAMb BbIYUCICHUS, 8bIOUPAsL NOOX0O0AWULL OISl
cumyayuu cnocoo.

JIENCTBUTEJIBHBIE YUCJIA

BBITyCKHUK HAay4IUTCS:

1) BIaseTh MOHATHEM KBAJIPATHOTO KOPHSI, MPUMEHSATH €r0 B BBIYMCIICHUSX.

Buvinycknuk nonyuum 603moxicHOCMb !

2) pazsums u yenyoumsv 3HaHUs 0 0eCAMUYHOU 3ANUCU OeliCMBUMETbHBIX YlUCe]l
(nepuoduuecxue u Henepuoouyeckue opoou).

AJITEBPANYECKUE BBIPAXXEHU A

BbIyCKHUK Hay4YHTCS:

1) BBINOJHATH  TOXIECTBEHHBIE  MMpeoOpa3oBaHUS  PAIMOHATIBHBIX
BBIpOKEHU HA OCHOBE TMpaBWi  JCHCTBUH  HaJ  MHOrOWIeHaMHU W
anreOpanyecKuMu JIpoOsMHU;

2) BBIMONHATH Pa3JI0KEHWE MHOTOWICHOB Ha MHOXHTEIH,

Buinycknuk nonyuum 603mMoicHOCMb !

3) npumensmov modcoecmeeHHble NPeodPA3068anus O peuleHus 3a0ad u3

DA3IUYHBIX paszoenos Kypca (Hanpumep, 074 HaxoocoeHus
HaubonbULe20/HaUMEHbULE20 3HAYEHUS BLIPANCEHUS).
YPABHEHUA

BrimyckHuk HayuuTcs:

1) moHMMaTh ypaBHEHHE KaK BaXHEHIIYI0 MaTEMaTUYECKYI0 MOJENb IS
OMMCAaHMS U M3YYCHUS] Pa3HOOOPA3HBIX PEANbHBIX CUTYAIMH, pelaTh TEKCTOBBIC
3a/lauyu areOpandyeckuM METOI0M;

Buvinycknuk nonyuum 603moxicHOCMb !

2)npumenamov epagpuyeckue npeocmasieHus Oisi UCCIe008aHUS YPABHEHUL,

cucmem ypasHeHutl, cooepacamux OyKeeHHuvle Kodghhuyuenmai.

HEPABEHCTBA

BrITyCKHUK Hay4IHTCS:

1) pemiatrh nMuHEWHBbIE HEPABEHCTBA C OJHON MEPEMEHHOM U HMX CHCTEMBI,;

pemath KBaJapaTHBIE  HEPAaBEHCTBA C  OMOpOHM  Ha  rpaduvecKkue

MIPE/ICTABIICHNUS;

2) TpUMEHSATH amnmapaT HEPaBEHCTB I pEIICHUS 3a7a4 W3 Pa3IUdIHBIX

pa3nesnoB Kypca.
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BuinyckHuk noayuum 03MOMCHOCIb HAYYUMbCA!

3) paszHoobpasHviM npuemMam  O0KA3ameabCmed Hepa8eHCms, VBepPeHHO

NpUMEHAmMb — annapam — HepaseHcme Ol peuleHus — pAa3Ho0OPAa3HbIX

MamemamudecKux 3a0ay u 3a0ay CMeHCHbIX NpeoMemos, NPaKmuKu,

4) npumenams epaguueckue npedcmasieHus 0 UCCIe008AHUS HEPABEHCMS,

cucmem HepageHcma, cooepiacawjux OyKeeHHvle Kodghduyuenmol.

OCHOBHBIE TTIOHATHA. YNCJIOBBIE ®YHKINHN

BBITyCKHUK Hay4YUTCS:

1) moHMMaTh W  WCHOJB30BaTh  (YHKIUOHAIBHBIC TOHATUS W S3BIK
(TepMUHBI, CUMBOJIMYECKHE 00O3HAYECHUS);

2) crtpoutTh TrpadUKd BIEMEHTapHBIX (YHKIUH; UCCIENI0BAaTh CBOMCTBA
YHUCJIOBBIX (DYHKITMI HA OCHOBE HM3YYCHHS IOBEJICHUS WX I'Pa(HKOB;

3) nmoHMMaTh (YHKIMIO KAaK BaXXHCHIIYI0 MaTEeMaTHYECKYH0 MOJETb JIIs
ONMMCAaHMSI  TIPOIECCOB M  SIBICHHH  OKPYXKAIOIIET0  MHUpPA, MPUMEHSATH
(YHKIIMOHAIBHBIN SA3BIK JIJIS ONMUCAHUS W WCCIICIOBAHUS 3aBUCUMOCTECH MEXKIY
(U3HYECKIMY BEIIMYNHAMH.

Bvinycknux noayuum 803MOMCHOCIb HAYYUMbBCS:

4) npo6ooumv uUCcie008anus, CESA3AHHbIE C U3YUEHUEM CEOUCME QYHKYUL, 8
MOM Yuclle C UCHONb308AHUEM KOMHbIOmMepda; HA OCHO8e 2paqhuKo8 U3yUeHHbIX
@ynkyuii  cmpoumsv  Oolee  ClodicHble  epagpuku  (KYCOUHO-3a0auHble, C
«BbIKOJIOMBIMUY MOUKAMU U M.N.);

5) ucnonvzosams QyHKYUOHANbHBIE NPEOCMABIEeHUS U CBOUCMBA PYHKYULL 05
PpeuleHUss MamemMamudeckux 3a0ay U3 paziuiHulx pazoeios Kypcd.

YMCJIOBBIE [TOCIIEAOBATEJIBHOCTHU

BbIyCKHUK Hay4YHTCS:

1) mnoHMMaTh W WCHOJB30BAaTh S3BIK TOCIEAOBATENLHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHMUS);

2) PUMEHSATH bopMyIbl, CBSI3aHHBIC c apupMeTHICCKON U
r€OMETPUYECKON MPOTPECCUsiMUA, U ammapar, cHOPMHUPOBAHHBIN TPU U3YYCHUH
JIpYTHX pa3[eioB Kypca, K PEIICHHUIO 337a4, B TOM YHCIE C KOHTEKCTOM U3
pEATBHOM KU3HMU.

Buinycknuk nonyuum 803M0MCHOCMb HAYUUMBCA!

3) pewamv KOMOUHUPOBAHHbBIE 3A0ayU C NPpUMEHeHUueM opmyn N-20 YieHa u
CYMMbL  nepevlx NUIeHO08 apu@dmemudeckolu U 2eoMempuiecKol npocpeccutl,
NPUMEHSMb NPU SMOM annapam ypaeHeHUll U HepageHCma,

4) nonumams apupmemuyeckyo u 2eomMempuyecKyio npocpeccuu Kax QyHKyuu
HAMYpanvHo20 apeyMeHma, CeA3bl8amb  aApUPMemuyeckyio Nnpozpeccuio ¢
JIUHETIHbIM POCHOM, 2e0MeMPUYEeCKyIo — ¢ IKCHOHEHYUATIbHbIM POCTHOM.

OIMNCATEJIbBHAS CTATUCTHUKA

BBITyCKHUK Hay4HTCs HWCIIOJB30BATh MPOCTEHUININE CHOCOOBI nPEICTABICHUS
W aHaNIM3a CTATUCTHYECKUX JTaHHBIX.

BoinyckHuk nomyyum 603MOMNCHOCMb HpUOOpecmu NepeoHAUANbHBIL ONbIM
opeanuzayuu coOopa OAHHLIX NPU NPOBEOEHUU ONPOCd OOUIeCEEHHO20 MHEHUS,
0CYWecmsIsams uUx aHaiu3, npeocmasiams pe3yavmamsl Onpoca 6 uoee maoauybl,
ouazpammoi.

CJIYYAUHBIE COBBITUS U BEPOATHOCTD
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BBITyCKHUK Hay4YUTCs HAXOAWTh OTHOCHUTEIBHYIO YacTOTY | BEPOSTHOCTH
CIIy4alHOTO COOBITHSI.

Buinycknuk  nonyyum — 803MOJCHOCMb — npuoOpecmu  Onvlm  NPOBeOeHUs
CYUAUHBIX IKCNEPUMEHMO8, 6 MOM YUclie C HOMOWbIO KOMNbIOMEPHO2O
MOOeUPOBAHUSA, UHMEPNPemayuy ux pe3yibmamos.

KOMBHMHATOPHUKA

BBITyCKHUK HAyduTCs pemaTh KOMOWHATOPHBIC 3a7ayd Ha HaXOXIACHHUE
YHCiIa 00BEKTOB WIIM KOMOWHAIUIA.

Buvinycknuk noayuum 603MOACHOCMb HAYYUMbCS HEKOMOPLIM CHeYUATbHbIM
npuemam peueHuss KOMOUHAMOPHbIX 3a0ay.
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Kputepuu oneHok no ajareope

Pexomenoayuu no ouenke 3HaHuil U yMEHUI y4auuxcsa no aiaredope

Onupasch Ha 3T PEKOMEHAAIMU, YYUTENb OLICHUBACT 3HAHUS U YMEHHS
yUYaluXcs C Y4ETOM UX UHAUBUIYATbHBIX OCOOCHHOCTEH.

1. Conepxanne u 00beM MaTepHalia, MOJJICKAIIEro IMPOBEPKE, OMpenessercs
nporpammoii. [lpu mpoBepke yCBOCHUSI MaTepuaia HY>KHO BBISBIISTH IOJHOTY,
IPOYHOCTh YCBOCHUS yUAIIUMUCS TEOPUU U YMEHUS MIPUMEHSThH €€ Ha NIPAKTUKE B
3HAKOMBIX M HE3HAKOMBIX CUTYaIIHsX.

2. OcHOBHBIMHU (hOpMaMH MPOBEPKU 3HAHUW U YMEHHH ydalluxcsl 10 MaTeMaTHKE
SIBJISIIOTCSI TUCbMEHHAs! KOHTPOJIbHAs paboTa M YCTHBIN OIpOC.

[Ipu olleHKEe MUCHMEHHBIX U YCTHBIX OTBETOB YYHMTENh B MEPBYIO Ouepeib
YUHUTHIBACT MOKA3aHHbBIE YUalTUMUCS 3HAHUS U yMeHUs. OlieHKa 3aBUCUT TaKkKe OT
HAJIUYMS U XapakTepa MOTPelTHOCTe!, TOMYIICHHBIX yYalllUMHCH.
3.Cpenu TMOrpenrHocTe BBIAEISAIOTCS OMIMOKM W HejoueThl. [lorpemHocTs
CUMTAETCA OUIMOKOM, €ciii, OHA CBUIECTEIbCTBYET O TOM, YTO YUCHHK HE OBJIAJEI]
OCHOBHBIMU 3HAHUSIMHU, YMEHUSAMH, YKa3aHHBIMH B IIPOTPaMMe.

K Hemoyeram  OTHOCSTCS  MOTPEUIHOCTH, CBHUJETEILCTBYIOIIUE O
HEJ0CTATOYHO TMOJHOM WJIM HEIOCTATOYHO NMPOYHOM YCBOCHUHM OCHOBHBIX 3HaHUM
U yMEHUH wixn 00 OTCYTCTBHM 3HAaHUM, HE CUMUTAIONIUXCS B TPOrpaMMme
OoCHOBHbIMHU. HenodueTamu TakyKe CUMTAIOTCS: TIOTPEIIHOCTH, KOTOPhIE HE TIPHUBEIH
K HCKOXEHHUIO CMBIC/Ia TOJYYEHHOTO YYEHHMKOM 3aJiaHusi WIH crocola ero
BBHITIOJTHEHUS; HEAKKYpaTHAs 3aliCh; HEOPEKHOE BBHITIOJIHEHUE YEePTEXKa.

['panuna Mexay ommOKaMu U HEJOYETAMU SIBJIIETCS B HEKOTOPOU CTENEHU
ycioBHOU. [Ipu ogHMX OOCTOSITENbCTBAX MOMYIIEHHAS YYAlTUMUCS MOTPEITHOCTh
MOXET paccMaTpHUBAThCS YUYHUTENIEM Kak OIIHMOKa, B JPYroe BpeMs W MpHU JIPYTrux
00CTOSTENhCTBAX — KaK HEJIOYET.

4. 3apaHus 11l yCTHOTO M MUCbMEHHOTO OMPOCa YYaIIUXCsl COCTOST U3
TEOPETUYECKUX BOMPOCOB U 3a7a4. OTBET HA TEOPETUUECKUM BOMPOC CUUTACTCS
0e3yNnpeyHbIM, €CJIM [0 CBOEMY COJIEPKAHUIO MTOJIHOCTBIO COOTBETCTBYET BOIPOCY,

COJIEPKUT BCE HEOOXOAUMBIE TEOPETUUECKHUE (PAKThl U OOOCHOBAHHBIE BBIBOJIbI, &
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€r0 M3JIOKCHHUE W MMUCbMEHHASI 3aITMCh MAaTEMAaTUYECKHA TPAMOTHBI ¥ OTIIMYAFOTCS
MOCIIEI0BATENBHOCTHIO U aKKYPATHOCTBIO.

Pemenue 3amaun cunraercst 6€3ynpeyHbIM, €CIIM MIPABIIIBHO BRIOPAH CIIOCO0
pelieHus, caMo PEIIeHUE COMPOBOKIAETCS HEOOXOAUMBIMU O00BSICHEHUSIMU, BEPHO
BBHITIOJTHEHBI HY)KHBIC BBIUMCICHUS M TPEOOpa3oBaHUs, MOITYYEH BEPHBIH OTBET,
MOCTIEIOBATENHHO M AKKYPATHO 3aIMCaHO PEIICHHE.

5. Ornenka oTBeTa ydyanierocs mpyu YCTHOM U MTUChbMEHHOM OTIPOCE MPOBOJIUTCS TIO
NATHOATLHOM CHUCTEME, T. €. 32 OTBET BBICTABIISICTCS OJJHA U3 OTMETOK: 1 (TUI0X0),
2 (HeyOBIETBOPUTEILHO), 3 (YIOBIETBOPUTEIBHO), 4 (XOpOI110), 5 (OTIUYHO).

6. YuuTenab MOXET MOBBICUTH OTMETKY 32 OPUTMHAJIBLHBIH OTBET Ha BOIPOC HIIH
OPUTHHAJIIBHOE PEIICHHWE 3a/Jaud, KOTOpPhIC CBHUACTECIBCTBYIOT O BBICOKOM
MaTeMaTUYECKOM Pa3BUTHHU YYaIIerocs; 3a pelIeHrne 0ojee CIOKHOW 3a1a4il WIn
OTBET Ha 0oJiee CIOXKHBIA BOMPOC, MPEAJIOKECHHBIC yJameMycsl JOMOTHUTEIBHO

ITOCJIC BBIIIOJIHCHHUA UM BaﬂaHHﬁ.

Kpumepuu owiuoox

K rpyObiM ommubOkaM OTHOCATCS OIIMOKH, KOTOpPbIE OOHAPYKUBAIOT
HE3HaHUE ydaluMucs Gopmysi, IpaBuil, OCHOBHBIX CBOICTB, TEOPEM U HEYMEHHE
UX TPUMEHSTh; HE3HAHWE TPUEMOB pEIIEHUs 3a7ad, pPacCMaTPUBAEMBIX B
y4eOHUKAX, a TAKKE BBIUMCIUTEIbHBIC OMUOKH, €CITU OHHM HE SIBIISIFOTCS] OTIHCKOM;

K HerpyObIM omuOkaM OTHOCSITCSI: TOTEPs] KOPHS WM COXPAHEHHUE B OTBETE
ITOCTOPOHHETO KOpHS; OTOpachiBaHWe O€3 OOBSICHEHWH OJHOIO U3 HUX U
paBHO3HAYHBIC UM;

K  Hemouetam  OTHOCATCA:  HEpAIMOHAIBLHOE  PEIICHHUE,  OIMUCKH,

HCIOCTATOYHOCTDb UJIN OTCYTCTBHUC HOHCHeHI/II\/'I, 000CHOBaHHMH B PCHICHUAX

Ouenka yCmHbIX OMEemos yHauuxcs

OtBeT OLICHUBACTCA OMMEMKOU ((5)), CCJIM YUCHHUK!

v [IOJIHO PacKphUI COJEPKaHUE MaTepHajia B 00beMe, MPEIYCMOTPEHHOM

MPOrpaMMON ¥ YUeOHUKOM,
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v’ U3JI0KHJI MaTepUall TPAMOTHBIM SI3BIKOM B OTPEICICHHON JTOTHIECKON
IIOCJIEA0BATENBHOCTH, TOYHO MCIIOIB3Yys MAaTEMAaTUYECKY0 TEPMUHOJIOTHIO U
CHUMBOIJIUKY;

v IPaBUJIBHO BBITIOJHUII PUCYHKH, YEPTEXKH, TPAPUKH, COMyTCTBYIONINE OTBETY;

v/ I0Ka3al yMEHHE WIUTIOCTPUPOBATh TEOPETHUECKUE MOJIOKEHHS
KOHKPETHBIMH TPUMEpaMu, IPUMEHITh KX B HOBOI CUTYallUU MIPU
BBIIIOJIHEHUU ITPAKTUYECKOTO 3aJaHNs;

v IIPOIEMOHCTPUPOBAI YCBOCHUE PaHee H3yIEHHBIX COMYTCTBYIOMINX BOIPOCOB,
c(hOpMHPOBAHHOCTh U YCTOMYMBOCTH MCIIOIB3YEMBIX MTPU OTPAOOTKE YMEHUMN U
HAaBbIKOB;

v/ OTBEYaJl CaMOCTOATEIbHO 6€3 HABOIAIIMX BOIIPOCOB yUUTENs. BO3MOXHBI O/1HA
- JIB€ HETOYHOCTH NPU OCBELLIEHUH BTOPOCTENEHHBIX BOIIPOCOB WJIU B

BBIKJIAAKAX, KOTOPBIC YUCHHUK JICTKO UCIIPABUII 11O 3aMCUAHUTIO YUHTCIIA.

OtBeT OLICHUBACTCA OMmMemKou «4», ecau OH YAOBJICTBOPACT B OCHOBHOM

TpeOOBaHUSAM Ha OLICHKY «5», HO TIPU 3TOM MUMEET OJINH U3 HEeJIOCTATKOB:
v B M3I0XKEHUH JONYIIEHL HEOONbIIME NPOOENbl, HE MCKA3UBIIUE
MaTEMATUYECKOE COAECPIKAHUE OTBETA;
v/ JIONyIIEHbl OAMH - JBa HEJAOYETA IPH OCBELICHUU OCHOBHOIO COIEPXKAHUS
OTBETA, UCITPABJICHHBIE 10 3aMEYAHHUIO YUUTEIIS;
v/ jomymieHsl omuMOKa WId 0ojiee  IABYX HEIOYETOB IIPU  OCBELIEHUU
BTOPOCTEINEHHBIX BOIMPOCOB WJIM B BBIKJIAJKaX, JECKO HCHPABICHHBIE 10

3aMCYaHUIO YUHUTCIIA.

Ommemxa «3» CTaBUTCS B CICAYIOIHUX ClIydasax:

v/ HENONIHO WM HENOCIEN0BATEILHO PACKPBITO COAEpKAHME MaTepuaia, IIo
MOKa3aHo oOIllee TOHUMAaHUE BOIPOCAa W MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIE JUIsl  JAbHEHIIEro YCBOEHHUsS IPOTPAaMMHOIO MaTepuaia
(onpenenenubie « TpeOOBaHUAMH K MATEMATUYECKOM MOATOTOBKE yUAITUXCS);

v HMENHCH 3aTPYIHEHNS WK JOMYIIEHBI ONIMOKH B OMPENCIICHUN TOHATHUIA,
HCTOJIb30BAaHUY MaTEMATHYECKON TEPMHUHOJIOTUH, YePTEKaX, BHIKIIAIKAX,

HCIIPAaBJICHHBIC ITOCJIC HCCKOJIBKHNX HABOAAIIUX BOIIPOCOB YUUTCIIA,
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v/ YYEHHK HE CIPaBHJICS C IPUMEHCHUEM TEOPUH B HOBOM CUTYaIlMH TIPU
BBIMIOJTHEHUU MTPAKTUYECKOTO 3a/1aHMsI, HO BBIMOJIHWI 3aaHusl 00513aTEIBHOIO
YPOBHSI CIIO)KHOCTH I10 JAHHOM TEME;

v’ TIpH 3HAHUHU TCOPETHIECKOTO MaTepHaa BBISBICHA HEA0CTATOUHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HAaBBIKOB.

Ommemxa «2» CTaBUTCS B CAEAYIOIIUX CIyYasX:

v/ HE pacKphITO OCHOBHOE COJCPIKAaHKE YUeOHOTO MaTepHaa;

v/ O0OHapyKe€HO HE3HAHWE WM HENOHMMAaHWE YYEHUKOM OOJBIICH WIH
HauOoJee BaXKHOM YacTu yueOHOro MaTepuaia;

v’ JonylieHbl OKMOKA B ONPEACIECHUM IOHATHH, IPH HCIOJIL30BAHUU
MaTeMaTHYEeCKON TEPMHUHOJIOTUHU, B PUCYHKaX, YepTEkKaxX WU rpadukax, B
BBIKJIQJIKaX, KOTOpPHIE HE HCHOPABJIEHbI TOCJIE HECKOJBKUX HABOASIINAX
BOIIPOCOB YUHUTEIIS.

Ommemxa «1» CTaBUTCS, €CIIH:

v yueHMK OOHApyXXWJ IIOJIHOE HE3HAHWE W HEIMOHMMAaHHE H3ydaeMoro
y4eOHOro mMaTepuaia WJId He CMOT OTBETHUTh HM Ha OJIMH U3 MOCTaBIECHHBIX
BOMPOCOB TI0 U3y4YaeMOMY MaTepuaiy.

Ouyenka nUCbMeHHbIX padom yuaujuxcs

Ommemxa «5» CTaBUTCS, SCIIH:

v’ paboTa BBLIIIOIHEHA TIOJIHOCTBIO;

v/ B JIOTUYECKUX PACCYKIECHUAX U 00OCHOBAHUM PELIEHUS HET MPOOEIOB U
omuOOK; B PEIICHUU HET MaTEeMAaTHYECKUX OITMOOK (BO3MOYKHA OHA
HETOYHOCTD, OIIMCKA, HE SIBIISIONIASICS CJIEACTBUEM HE3HAHUS WIN

HEMIOHMMaHMs y4eOHOIr0o MaTepHaa).

Ommemxka «4» CTaBUTCS, CCIIU:

v paboTa BBHINOJHEHA IOJHOCTHIO, HO OOOCHOBaHMsS IIAroB pEIICHUS
HEJOCTATOYHBI (€CIM yMEeHHE OOOCHOBBIBATH PACCYXKICHHUS HE SBISIIOCH
CHCIMAITLHBIM 00BEKTOM TIPOBEPKH);

v/ JlomyIieHa OjfHa OIMOKa WIIM JIBa-TPH HEI0YeTa B BBIKIAJIKaX, PUCYHKaX,
yepre:xkax wuinm rpadukax (ecid OSTHU BUAbl pabOThl HE SIBISIIKCH
CIEUUATIBHBIM 00BEKTOM MPOBEPKH).

31



Ommemxa «3» CTaBUTCS, €CIIH:

v momyieHsl 0ojee OAHON ommOKkM WM Ooiee IBYX-TPEX HEIOYETOB B
BBIKJIQ/IKaX, 4YepTexax WiIM TIpadukax, HO YyyalIMics  BIaJeeT
00s3aTeIbHBIMU YMEHUSIMU IO MPOBEPSEMOI TEME.

Ommemxa «2» CTaBUTCS, €CIIH:

\/I[OHYH_IGHBI CYHCCTBCHHEIC OIJ_II/I6KI/I, ITIOKa3aBIINUEC, YTO yanlHﬁCH HEC

BJIaacCT 00s3aTeIbHBIMU YMCHUSAMMU I10 IIaHHOfI TE€ME B ITOJIHOU MEpC.

Ommemxa «1» CTaBUTCS, €CIIU:

v/ pabora Tokasaja IOJHOe OTCYTCTBUE Y y4alerocs: 00s3aTeIbHbIX 3HAHUN 1
YyMEHUU TI0 TIpOBEpsieMOM TeMe WM 3HAYUTeNIbHAs 4YacTh PabOoThI

BBIITOJTHCHA HC CaMOCTOATCIIBHO.

CornacoBaHo CoritacoBano
[IpoTokoa 3acegaHuss METOAMYECKOTO 3amectuTens gupekropa no YBP
00BeIMHEHUS

NBamuanaa M. A.
yuuTened (pU3NKo-MaTeMaTHIeCKOTO UK
MBOY rumuazug uMm I1. 1 .YamoBa cTaHUIILI
TeMmuproeBckoi

31 aBrycra 2022 rona

ot 30 aBrycta 2022 roga Nel

UYepnpix T.A.
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