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HOACHUTEJIbBHASA 3AIIUCKA

Cmamyc 0oKymenma

Pabouas nmporpamma 1o anredpe coctaBieHa Ha OCHOBE (pefiepaIbHOTO KOMIIOHEHTA
rOCy/IapCTBEHHOTO CTaHIapTa OCHOBHOTO 00111ero o0pa3oBanus. OHa KOHKPETU3UPYET
coJiep>KaHHe MPEAMETHBIX TeM 00pa30BaTeIbHOrO CTaHapTa U AAET pachpeieseHue
y4eOHBIX YacOB MO pa3jesiaM Kypca.

JlanHast paboyasi mporpaMMa OpUEHTHPOBaHA Ha ydaluxcs 7-9 Ki1accoB U
peanu3yercs Ha OCHOBE CIEAYIONMINUX TOKYMEHTOB:

1) CrangapT OCHOBHOTO 00111er0 00pa30BaHus [0 MAaTEMaTHKE

//Marematuka B mikoje. — 2004, — Ne4, — c.4.

2) Yuebnoe m3nanue «lIporpammel 00111e00pa30BaTENBHBIX YUPEIKICHUMN:

Anrebpa. 7-9 ki.» / Coct. T.A.bypmuctpona. — 2-¢ u3a.— M. [Ipocsemenue, 2009.

3) O6pazoBarenbHas nporpamma MOBY COIII cena Dumenen
4) Y4eOHUKH:

v" Makapsrues FO.H., Mungrox H.I'., Hemkos K.1., CyBoposa C.B. Anre6pa:
y4eOHUK it 7 Kiacca o01ieo0pa3oBaTenbHbIX yupexaeHuid. — M.: [Ipocsemienue,
2014.

v" Makapsrues FO.H., Mungrox H.I'., Hemkos K.1., CyBoposa C.B. Anre6pa:
y4eOHUK U1t 8 Kiracca o0rieo0pa3oBaTeNbHbIX yupexaenuid. — M.: [Ipocsemienue,
2014.

v Makapsrues F0.H., Mungrox H.I'., Hemkos K.1., Cysoposa C.b. Anre6pa:
yaeOHuK 1t 9 Kiacca o0mieo0pa3oBaTenbHbIX yupexaeHuid. — M.: [Ipocsemienue,
2014.

PaGouas mporpamMma BBITONHSIET 1BE OCHOBHbIE (DYHKIIUU:

Hugpopmayuonno-memoouueckas GpyHkuus mo3BossieT BCEM y4aCTHUKAM
00pa3oBaTENHHOTO MPOIIecca MOIYYUTh MPEACTABICHUE O MENISX, COAEPKaHuH, OOIIeH
cTpaTeruu OOy4eHHs, BOCIUTAHUS U PA3BUTHS, YUAIIUXCSA CPEJICTBAMH TAHHOTO Y4EeOHOTO
npeaMeTa.

Opzanuzayuonno-naanupyrouias GyHKIUS IpeIycCMaTPUBAET BBIJICICHUE ITATIOB
o0ydeHus, CTPYKTYpHUpOBaHUE yueOHOTO MaTepualia, OpeiesieHne ero KOJIMYeCTBEHHbBIX U
KaueCTBEHHBIX XapaKTEPUCTUK Ha KaXKJIOM M3 ITAIMOB, B TOM YHCJIE JIJIsi COACPIKATETLHOTO
HaIOJIHEHUS TPOMEXKYTOYHOM aTTeCTalluy yYalllUXCHl.

Anzeopa nanenerna Ha GOpMHUPOBAHUE MATEMATHUECKOTO anmapara Jyisi perieHus
3a/1a4 U3 MaTEMAaTHUKH, CMEXHBIX MTPEAMETOB, OKPY>KAIOIICH pealbHOCTU. SI3bIK anreOphl
MoAUEPKUBACT 3HAUCHHE MAaTEMATHUKH KaK sI3bIKa JIJIsl TOCTPOCHUSI MaTEMaTUYECKUX
MO/IeJIe!, MPOIIECCOB U SIBJIICHUM peanbHOro Mupa. OJIHON U3 OCHOBHBIX 3a7a4 U3yUECHUS
anreOphl SBISICTCS PA3BUTHE AITOPUTMHUUECKOTO MBINIJICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JIJISI OCBOCHHS Kypca HH(POpMATHUKU; OBJIaJICHUE HABBIKAMH JCAYKTUBHBIX
paccyxnenuii. [I[peobpa3zoBanne cuMBOINYECKHX (POPM BHOCHUT CBOM criennPUIECKUii
BKJIQJI B Pa3BUTHE BOOOPaXKEHUsI, CTIOCOOHOCTEH K MaTEMaTHIECKOMY TBOpYeCTBY. Jpyroii
BKHOM 3a/1aueil U3y4eHUs aireOphl SIBISACTCS MOTyUYeHHE MKOJIbHUKAMHU KOHKPETHBIX
3HaHUM 0 QYHKIUSIX KaK BaKHEHWIIEH MaTeMaTUYECKON MOJIETN JIJIsl ONUCAHUS U
HCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, IKC-
MOHEHITUATBHBIX, IEPUOTUUECKUX H JIP.), 17151 GOPMHUPOBAHUS Y YUAIIIUXCSI
NpEJCTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUM ITUBWIM3ALUU U KYJIbTYPHI.

Inemenmol 102UKU, KOMOUHAMOPUKU, CIHAMUCHUKYU U MeoPUU 8ePOAMHOCHEll
CTaHOBATCS 00s3aTEIHLHBIM KOMIIOHEHTOM IIKOJILHOTO 00pa30BaHusl, yCHIMBAIOIIUM €T0
NPUKIIAIHOE U MMPAKTUYECKOE 3HAaUeHHE. DTOT MaTepual He0OX0 UM, MPEXkKIe BCEro, M
dbopMupoBaHUs PYHKIIMOHATILHON IPaMOTHOCTH — YMEHHUI BOCIIPUHUMATH U
aHATM3UPOBATH UH(HOPMAIIHIO, PEACTABICHHYIO B Pa3IUYHBIX opMax, MOHUMATh



BEPOSITHOCTHBIN XapaKTep MHOTMX PEaJIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTH IIPOCTEUIIINE
BEPOSATHOCTHBIE pacyeThl. MI3ydeHne 0ocHOB KOMOMHATOPHUKH IO3BOJIUT yYalleMycCsl
OCYILECTBIISITh PACCMOTPEHUE CIy4yaeB, epedop U MOACUET YMCiIa BAPUAHTOB, B TOM YHUCIIE
B IIPOCTEMIINX NPUKIAJHBIX 3aa4ax.

[Ipu n3yd4eHuu CTaTUCTUKU U TEOPUH BEPOSITHOCTEW 000TaIatoTCs IPEICTaBIECHUS O
COBPEMEHHOM KapTHHE MHpa U METOJIaX €ro UCCIIe0BaHus, POPMHUPYETCS IOHUMaHUE
POJIM CTATUCTUKH KaK UCTOYHMKA COLMAIBHO 3HAUMMON MH(POPMALIMU U 3aKJIabIBAIOTCS
OCHOBBI BEPOATHOCTHOI'O MBILIICHUS.

I'nagnoii yenvio odpazosanus sBISETCS pa3BUTHE peOEHKA KAK KOMIIETEHTHON
JIMYHOCTH ITYTEM BKIIFOUEHHUS €r0 B Pa3JIU4HbIC BUbI HIEHHOCTHON 4EJIOBEYECKOU
NeATeNbHOCTHU: yu€0a, Mo3HaHUs, KOMMYHHUKAIU, MTPOdECcCUOHATBFHO-TPYI0BOM BBIOOD,
JMYHOCTHOE CaMOPA3BUTHUE, LICHHOCTHBIE OPUEHTALINN, IOUCK CMBICIIOB
Ku3HeaeaTenbHOCTH. C 3TUX MO3ULUN 00ydeHHE pacCMaTpUBAETCsl KaK MTPOLIECC OBJIaIeHUS
HE TOJIBKO OIPEJEICHHON CyMMOW 3HAaHUW U CUCTEMOW COOTBETCTBYIOIIUX YMEHHUU U
HABBIKOB, HO U KaK MPOIIECC OBJAJACHUS KOMIIETEHIUAMU. DTO ONPEEITHIIO Yeau 00ydeHus
MaTeMaTHKE:

o 0671a0€HUe CUCMEMOTI MAMEMAMUYECKUX 3HAHUIL U YMEHUTl, HeOOXOUMbIX
JUISl IPUMEHEHUS B IPAKTUYECKOM JAEATEIbHOCTH, U3YUCHUS CMEKHBIX THCIUIUINH,
POJOJKEHHS] 00pa30BaHUS;

o uHmenneKmyanvroe pazeumue, GopMUpOBaHUE KAueCTB JINIHOCTH,
HEOOXOAUMBIX YEJIOBEKY JJIsl HOJHOLEHHON )KU3HU B COBPEMEHHOM OOIIeCTBE,
CBOMCTBEHHBIX MaTEMATHYECKOMN AESITENBHOCTH: ICHOCTH U TOUHOCTH MBICIIM, KPUTUYHOCTH
MBIIUICHHS], THTYHULIMH, JIOTHYECKOTO MBIIUICHHUS, 2JIEMEHTOB aJITOPUTMHUYECKON KYJIBTYPHI,
IPOCTPAHCTBEHHBIX MPEJCTABIEHUI, CIIOCOOHOCTH K MPEOIOJICHHUIO TPYTHOCTEH;

o ¢opmuposanue npedcmasnenuit 06 UAESIX U METOAAX MATEMATUKHU KaK
YHUBEPCAJIBHOTO A3bIKAa HAYKH U TEXHUKH, CPEJICTBA MOJICITUPOBAHUS SBICHUN U
IIPOLIECCOB;

o 6éocnumanue KyJlbTypbl JUYHOCTH, OTHOLIEHUS K MAaTEMAaTUKE KAaK K 4aCTU
o0111eYesI0BEYeCKOM KYJIbTYphl, UTparoieil 0coOOYI0 poJib B OOIIIECTBEHHOM Pa3BUTHH.

Ienvro n3ydyeHus Kkypca anreOpsl B 7-9 KiaccaxsBlsieTCsl pa3BUTHE
BBIUMCIIUTENBHBIX U (OPMAIbHO-ONEPATUBHBIX aNreOpanyecKux yMEHUN 10 yPOBHS,
IIO3BOJISAIOIIETO YBEPEHHO MCIOJIb30BaTh UX IIPU PELICHUH 3a1a4 MAaTEMAaTUKA U CMEKHBIX
npeaMeToB ((pu3rKa, XuMuUsl, OCHOBbI HHPOPMATUKU U BEIYUCITUTEILHON TEXHUKH,
OMOJIOTMH, SKOHOMUKH U Jp.), YCBOCHHE aliapaTa ypaBHEHUN U HEPABEHCTB KaK OCHOBHOI'O
CpeAcTBa MaTEMAaTHYECKOTO MOJCIIMPOBAHUS IIPUKIAJHBIX 33/1a4, OCYILECTBICHHUE
(GyHKIIMOHATBHOM MOATOTOBKY IIKOJIBHUKOB. B X07€ n3ydyenus Kypca, ydamuecs
OBJIQ/ICBAIOT NIPUEMAMU BBIYHMCIICHUN HA KaJIbKYJISATOPE.

Kypc xapakrepusyeTcs MOBBILICHHEM TEOPETHUECKOTO YPOBHS O0yUeHHUS,
NOCTENICHHBIM YCHJIEHUEM POJIM TEOPETUYECKUX 0000IICHU U AETyKTUBHBIX 3aKIIOUCHUI.
[TpuknanHas HanpaBiIEeHHOCTh Kypca o0ecreunBaeTcs CUCTEeMaTHYeCKuM o0pallieHueM K
IIpuMepaM, pacKpbIBAIOIIUM BO3MOXXHOCTH IPUMEHEHNS MATEMATUKH K U3YUEHUIO
JEUCTBUTEIIBHOCTH U PELICHUIO MPAKTUYECKUX 3a/1a4.

Ha ocnoBanuu Tpe6oBanuii I'ocygapcTBeHHOTO 00pa3oBaTeIbHOIO CTaHIapTa
MIPEANOJIAraeTCsl PEaIn30BaTh aKTyaJIbHbIE B HACTOAILEE BPEMSI KOMIIETEHTHOCTHBIN U
JeSITETbHOCTHBINA TIOJIXObI, KOTOPBIE OTPEAETSAIOT 33a4a4U 00yUCHUS:

npuoOpeTeHrne 3HaHUI U YMEHUN ISl NCTIOIB30BAHUS B TPAKTHYECKOM

JESTEIIBHOCTHU U IIOBCEJHEBHOM JKU3HU;

OBJIaJICHHE CIIOcO0aMU MO3HABATENbHOM, HH(OPMAIMOHHO-KOMMYHUKAaTUBHOMN U

pedIIeKCUBHOM IS TENbHOCTH;

OCBOEHHE MTO3HABATEIbHOM, MHPOPMAIMOHHON, KOMMYHHUKAaTHBHOH, pedIeKCUBHON



KOMIIETEHITN .

TpeGoBanusi k pe3yibTaTaM 0CBOCHHA Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3yIbTaThl

JIM4HOCTHBIE pe3yJIbTAaThl OCBOSHUS MPOrpaMMbl y4eOHOIO IIpe -

MeTa «MaTreMaThuka» XapaKTepu3ylTCs:

IlaTprnoTHYeckoe BocIUTAHHUE:

OpPOSIBJICHUEM MHTEpPECA K IIPOIIIOMY U HACTOSIIEMY POCCUUCKOM
MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSIM POCCUHCKUX
MaTEeMaTHUKOB U POCCUNCKON MaTeMAaTHYECKOM IIKOJbI, K UC-II0JIb30BAaHUIO
ATHUX JOCTHXXEHHUU B JIPYyIruxX HayKax U MPUKIIAIHBIX chepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEH I'pakJJaHUHa U peaju3aluu
€ro npas, IPEeJICTaBJIICHUEM O MaTEMAaTUYECKUX OCHOBaxX
(pyHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBJICHUU, OPOLIEAYP
rpa’kJaHCKOTO obI1iecTBa (BBIOOPHI, ONPOCHI U IIP.); TOTOBHOCTBIO K
00CYXIEHUIO 3TUUECKUX ITPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUUN HAYKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHOATUYECKUX ITPUHIIMIIOB B JICSITEIIBHOCTU YYEHOTO.

Tpynosoe BocniuTanue:

YCTAaHOBKOM Ha aKTUBHOE y4aCTHE B PEIIEHUH NPAKTUUYECKHUX 3a- Jay
MaTeMaTUYECKON HAIIPABJIEHHOCTH, OCO3HAHUEM BAXKHOCTU MaTEMaTUYECKOTO
oOpa3oBaHUsI Ha MIPOTSKEHUH BCEH KU3HU JJIs1 yCHEUIHON NTpodecCUOHATBHON
JIESITEJILHOCTU U pa3BUTHEM HEOOXOJAUMBIX YMEHHUIT; OCO3HAHHBIM BHIOOPOM U
MNOCTPOEHUEM UHAUBUIYAJTIbHON TPAEKTOPHUHU OOpa30BaHUS U )KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEMH.

JcTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K YMOIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPUSI THIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, pelUI€HUI, pacCyKJICHUN; yMEHUIO
BUAETh MAaTEMATUYE€CKNE 3AKOHOMEPHOCTH B UCKYCCTBE.

LlenHoCTH HAY4YHOT0 MIO3HAHNA:

OpHMEHTallMel B AesITeIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX
MpeacTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA,
OPHUPOJBI U OOIIECTBA, IOHUMAaHUEM MaTEeMAaTHYECKON HAyKH Kak cgepsbl
4eJI0BEYECKOM JesITeIbHOCTH, DTAIOB €€ Pa3BUTHUSI U 3HAYUMOCTH J1JI5I
Pa3BUTHS IUBUIIU3AIIMW; OBJIAJICHUEM SI3bIKOM MAaTEMaTUKHU U
MaTEMaTUYECKON KyJIbTYpPOU KaK CPEACTBOM MNO3HAHHUS MUPA; OBJIAJIECHUEM
OPOCTEUIINMHU HaBbIKAMHU MCCJIEI0BATEIIb- CKOM NESITEIbHOCTH.

®usuyeckoe BocnuTanue, GopMHpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLHOHAJIBHOIO 0JIArONOJIYYHA:

TOTOBHOCTBIO IIPUMEHSITh MAaTEMAaTUYECKHE 3HAHUSI B UHTEpPECcax
CBOETO 3J0POBbs, BEACHUS 3JI0POBOro obpasa KU3HU (3J0pOBOE MU- TaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHITUU U OTJbIXa, pEryjaspHas puzndeckas
aKTUBHOCTH); CPOPMHUPOBAHHOCTHIO HaBbIKA PePIICK-CHUN, TPU3HAHUEM
CBOETro IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4ejJoBeKa.

JKo0J0rHYecKOe BOCIIUTAHHUE:

OpMEeHTaled Ha IPUMEHEHUE MAaTEMAaTUYECKHUX 3HAaHUU IS pe-
LIEHMS 3aJ1a4 B 00JIACTH COXPAHHOCTHU OKpPY Karollel cpeabl, MJIaHU -
pOBaHUs NOCTYINKOB M OLIEHKHW UX BO3MOKHBIX NOCJIEICTBUN JJIs1
OKpYy Karolllel cpeabl; OCO3HAHUEM IJI00AJIBHOIO XapakTepa dK0oJI0-

IMYECKUX MPOOJIEM M MyTEW UX PELICHUS.



JInuHOCTHBIE pe3y/bTaThl, 00ecneYnBalOIUe AJaNTAMI0 00y4aluierocs K us-
MEHSIIOIIUMCS YCJIOBUSIM COLMAIBHOM M IPUPOJIHOM Cpe/bl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIOBUSIX HEONPEACIEHHOCTH, T10-
BBILIICHUIO YPOBHSI CBOEH KOMMNETCHTHOCTH Yepe3 NPaKTUUYECKYIO JICSITEJILHOCTD,
B TOM YHUCJI€ YMEHHE YUYUTHCS Y JAPYTUX JIIOJieH, IpU- 0OpeTaTh B COBMECTHOM
JIeSITEIbHOCTU HOBBIC 3HAHUSI, HABBIKU U KOMIIETCHIIUU U3 OTbITa APYTHUX;

HEO0OXO0JIUMOCThIO B (POPMHUPOBAHNN HOBBIX 3HAHHUMI, B TOM YHCIIE
(popmynupoBaTh ujeu, NOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJIE-HUSIX, B TOM
YucJie paHee HEe U3BECTHBIX, OCO3HABATh JIS(PUIIUTHI COOCTBEHHBIX 3HAHUHN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE pa3- BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIIUIO, BOCIPUHU-MAaTh
CTPECCOBYIO CUTYaIlHIO KaK BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTUPOBATH
OpUHUMAEMBbIE PEIICHUS U JIEUCTBUsI, (POPMYJIIN-pOBATh U OLICHUBATh PUCKH
U TIOCJICZICTBUSI, (OPMUPOBATH OMBIT.

MetanpeameTHbie pe3ybTaThl

MeranpeagMeTHbIE pe3yJIbTaTbl OCBOCHUS IIPOTrPAMMBI YU€OHOTO
npeaMeta «MaTemMaTHKay XapaKTepHU3YIOTCsI OBIAJICHUEM YHUBEP- CANbHbIMU
NO3HABAMENLHBIMU OCLICMBUAMU, YHUBEPCANIbHBIMU KOMMYHUKAMUGHBIMU
oeticmeuamMu U YHUBEPCATIbHLIMU PeZy-IAMUGHBIMU OeLiCNEUIMU.

ba3zoBble Joruueckue JeicTBHA:

6 BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTeMa-
TUYECKHUX OOBEKTOB, MOHSITUN, OTHOIIEHUN MEXAY NOHATHUSIMU;
(opmynupoBaTe ornpesieneHus IMOHITUI; yCTaHaBIUBAaTh CyIll€-CTBEHHBIN
MNpU3HAK KJIacCU(PUKAIIUNU, OCHOBAHMUS AJIs1 0OOOIIEHNUsI U CpaBHEHUS,
KPUTEPUHU NPOBOJIUMOIO aHAIN34;

6 BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTEIILHBIC U OTPUIIATEIbHBIC, SANHUYHBIC, YaCTHBIE U 00- IIHE;
YCJIOBHBIEC;

6 BBIABIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U IIPO-
TUBOpEUHs B (paKkTax, JaHHBIX, HAOIIOJICHUSX U YTBEPK/ICHUSX;
npeaiaraTh KPpUTEPHUH TSI BBISIBICHUSI 3aKOHOMEPHOCTEN U TIPO-
THUBOPEYUN;

6 nenaTh BHIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, 1Ty KTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUYCHUH, YMO3aKIIOUYCHUH 1O aHAJIOTHH;

6 pa3bupaTth JJ0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEP KIASHUN (Tpsi-
MBI€ U OT IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIILHO HECIOKHBIE
JI0Ka3aTeJIbCTBA MaTeMaTHYECKUX (PAaKTOB, BEICTPAUBaTh apry- MEHTAIIUIO,
MPUBOJIUTH TIPUMEPHI 1 KOHTPIPUMEPHI; 0OOCHOBBI- BaTh COOCTBEHHBIC
paccy XJICHUS;

6 BBIOMpATh cIOCO0O penieHus yueOHoMU 3a1auu (CpaBHUBATh HE-
CKOJIBKO BapHaHTOB PEIICHHS, BEHIOMPATh HaAaNOO0JIee MOIXOISIUNC YIETOM
CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbie ncciien0BaTebCKHE IeiiCTBHS:

6 UCTIOJIB30BaTh BONPOCHI KaK UCCIIEOBATEIILCKUN MHCTPYMEHT MO~
3HaHUsA; GOPMYJIUPOBATH BOIIPOCH], (PUKCUPYIOIINE NPOTUBOPE-YHE,
nmpobieMy, CaMOCTOSITEIILHO yCTaHABIMBATh HICKOMOE H JIaH- HOE,
(opMupoBaTh THNIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

6 MPOBOJAUTH MO CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIAHY HECJIOX-
HBIM YKCOEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO



OCOOECHHOCTEHM MaTeMaTU4eCKOro 00ObeKTa, 3aBUCUMOCTEH 00BbEK- TOB
MEXIy cOO0OM;

6 camocTosATeNbHO (OPMYIUPOBATH OOOOIIEHUSI U BHIBOJIBI 110 pe-
3yJIbTaTaM MPOBEAEHHOTO HAOIIOJICHUS, UCCIIEIOBAHUS, OIICHU-BaTh
JIOCTOBEPHOCTbH MOJIYUYE€HHBIX Pe3yJIbTaTOB, BHIBOJAOB U 0000-1IIEHUH;

6 TPOrHO3MUPOBATHh BO3MO>KHOE pa3BUTHUE MPOIIecca, a TAaK)Ke BbI-
JIBUTATh TIPEAMNOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanmneii:

6 BBISBJISITh HEJOCTATOYHOCTh U U30BITOYHOCTH MH(MOPMAIIUU, JaH-
HBIX, HEOOXOAUMBIX IJIsl pEeUICHUs 3aJa4H;

6 BpIOMpATh, aHATM3UPOBATH, CUCTEMAaTHU3UPOBATh U UHTEPIIPETH -
poBaTh UHPOpPMALIUIO PA3JIUYHBIX BUAOB U (POPM IIpeaCTaABICHUS;

6 BeIOUpaTh (OopMy mpeacTaBiIeHUs WHPpOpMALTUN U UILTIOCTPUPO-
BaTh pelraeMble 3aja4l CXEMaMHU, JuarpaMMamMu, HHOU rpadu- KO U UX
KOMOWHAITUSIMU,

6 olleHUBATh HAJIEKHOCTh UH(OPMAIIUU IO KPUTEPHUSIM, TIPEIIIO-
)KEHHBIM yYUTEJIeM WU c(HOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

Oo0menue:

6 BocipuHUMATHh U (HOPMYJITHUPOBATH CYKIACHHUS B COOTBETCTBUU C
YCIIOBUSIMU M 1EJISIMU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BhIpa- KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, Jla- BaTh IMOSICHECHUS 11O
XOZy pEIIeHUs 3a/1a9i, KOMMEHTHPOBATH MOJTYYCHHBIN pe3yabTarT;

6 B xoe o0Cy>KJIeHUs 3a/laBaTh BOMPOCHI IO CYIIECTBY 00Cy»X1ae-
MOM TE€MBbI, TPOOIJIEMBI, pelIaeMoil 3aJiauu, BbICKA3bIBAaTh UJEH,
HalleJICHHBIC Ha MTOMCK PEHICHUS; COTIOCTABIISITH CBOH CYXKICHUSI C
CYXXIEHUSIMU JIPYTUX YYAaCTHUKOB JIMajiora, OOHAPYKUBATh pa3- JIUUYUE U
CXOJICTBO MO3UIINH; B KOPPEKTHOU popme hopmMyaupo-BaTh
pa3HoOTJIIacHusl, CBOM BO3PaKCHUSI;

6 MPEeaACTaBISITh PE3yIbTaThl PEIICHUS 3aJa9d, SKCIISCPUMEHTA, UC-
clIeJOBaHUsI, MPOEKTA; CAMOCTOSITEIILHO BbIOUpPATh (hOPMAT BHICTY-TICHUS C
y4ETOM 3aJa4 Mpe3eHTALIMU U OCOOEHHOCTEH ay IUTOPUU.

CoTpyaHN4eCcTBO:

6 MOHUMAaTh U UCMOJI30BATh IIPEUMYIIIECTBA KOMaHIHOW U UHIU-
BUAYaJIbHOU paboThl IPU PEIICHUHN yUYEOHBIX MaTeMaTHYECKUX 3a]1a4;
MPUHUMATH 11€J1b COBMECTHOMU JICSITEIILHOCTH, TUIAHUPO- BaTh OPTaHU3AIIHIO
COBMECTHOU paboTHhI, pacipeaeasiTh BUILI pa- 00T, JOTOBapUBaThCH,
00CYXIaTh MPOIIECC U PEe3yIbTaT PadOThI; 0000IIaTh MHEHUSI HECKOJIBKUX
JIoaeH;

6 yyacTBOBaTh B I'pYIIOBBIX hopMax padoThl (00CykaeHUs1, OOMEH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIP.); BBIMOJHITH CBOIO YaCTh Pa0OTHI U
KOOPJAWHUPOBATH CBOM ACHUCTBUS C JPYTUMH YJICHAMHU KOMAaHJIbI, OIICHUBATh
Ka4eCTBO CBOETO BKJIaJia B OOIIHN MPOAYKT MO KPUTEPHSIM,
chOPMYJITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICH- CTBHSI.

1) Yuueepcanvnuuie pecynamuensie oeiicmeusn obecneuusarom
dopmuposanue cmvici108b1X YCMAHOBOK U HCUZHEHHBIX HABBLIKOG IUYHOCHIU.

Camoopranusanmusi:

6 CaMOCTOSITEJILHO COCTaBJISITh TUIAH, aJITOPUTM pEIeHUs 3a/1auu (MIIu
€ro 4acTh), BBIOUPATH CIIOCO0 pEHICHUS C YUYETOM MMEIOIINX-CSI PECYPCOB U
COOCTBEHHBIX BO3MOYXKHOCTEN, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHUMN ¢ y4€TOM HOBOM MH(pOpMa- IIUU.

CaMOKOHTPOJIb:



6 BJIaJ€Th CHOCOOAMU CaAaMOIPOBEPKU, CAMOKOHTPOJISI IpoLecca U
pe3yJibTaTa peuieHusI MaTeMaTU4eCcKO 3aa4du;

6 peaBUAETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU pelIe-
HUU 3a]1a4U, BHOCUTh KOPPEKTHUBHI B N€ATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEeNbCTB, HAMICHHBIX OIIUOOK, BHISIBJICHHBIX TPYJ- HOCTEH;

6 OoLleHNBAaTh COOTBETCTBUE PE3yJIbTAaTa JICSATEILHOCTHU NOCTABIECH-
HOM LIEIH U YCJIOBUSAM, OOBSACHATH MIPUYUHBI JJOCTHKEHUS WU
HEJOCTHKEHHUSI LIeJIU, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY IIPHOO-
PETEHHOMY OIIBITY.

IIpeqmeTHbIe pe3yabTaThI

- 1) ymenue paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM, (CTPYKTYpUpPOBaHUE,
U3BJIEYEHUE HEOOXOMMOM HH(OpPMAIMH), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIIH B
YCTHOM ¥ MUCbMEHHON PEYH, MPUMEHSSI MATEMAaTHUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY,
HCII0JIH30BaTh PA3JIMUHbIC S3bIK MATEMATUKH (CIIOBECHBIN, CHMBOJIMUECKUH, Tpaduueckuii),
000CHOBBIBATH CYKJICHUS, JOKA3bIBATh MaTEMaTHUECKHE YTBEPKICHUS,

- 2) BnazieHre 0a30BbIM MOHSTHBIM allapaToM: UMETh MPECTaBICHUE O YHCIIE,
BJIQJICHUE CHMBOJIBHBIM SI3bIKOM alreOphl, 3HAHUE AJIEMEHTAPHBIX (DYHKIIMOHATHHBIX
3aBUCHUMOCTEH, OpMUPOBaAHHE MPEACTABICHHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MUPE U O CTATUYECKUX 3aKOHOMEPHOCTSAX B peabHOM MHUPE U O Pa3IMUHbIX
croco0ax ux u3ydeHus, 00 0COOEHHOCTH BBIBOIOB U TPOTHO30B, HOCSIINX BEPOSITHOCTHBIM
XapakTep;

- 3) yMeHHe BBITIONHATH anredpandeckue npeodpa3oBaHus palliOHaTIbHBIX
BBIPKEHUH, MPUMEHATD UX JIJISl peIIeHUs] yueOHBIX MaTeMaTHUECKHUX 3a/1a4 U 3ajad,
BO3HHUKAIOIINX B CMEXHBIX yU€OHBIX MPEIMETAX;

- 4) ymMeHHUE MOIb30BaThC MaTeMaTHIECKUMU (DOPMYIIaMH U CAMOCTOSITEITEHO
COCTaBIIATH (DOPMYJIIBI 3aBUCUMOCTEH MEXAY BETUYMHAMH Ha OCHOBE OOOOIICHHS YaCTHBIX
CIIy4aeB M 3KCIEPUMEHTA;

- 5) ymeHue peniaTh JMHEHHBIC U KBaJIpaTHBIC YpPaBHEHUS U HEPABEHCTBA, a TaK
K€ TIPUBOJIUMbBIC K HUM YPaBHEHUS, HEPABEHCTBA; CUCTEMbI; IPUMEHATH rpauuecKue
MpeACTaBICHUS ISl PEIICHUs U UCCIIEIOBAHNS YPABHEHUH, HEPABEHCTB, CUCTEM;
MPUMEHSATDH MOJYUYCHHBIC YMEHUS JIJISl PEIICHUS 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX
MPEAMETOB, IPAKTUKH;

- 6) oBiasieHue CUCTEeMON (DYHKIIMOHAIBHBIX MMOHATUHN, () YHKITMOHAIBHBIM
S3bIKOM U CUMBOJIMKON, YMEHUE CTPOUTH Tpadpuku PyHKITNNA, OMUCHIBATH UX CBOMCTBA,
HCIIOJIh30BaTh X (DYHKIIMOHATHHO-TpadUUECKUE TIPEACTABICHUS JJIsl OIMCAHUS U aHATN3a
MaTEeMaTHYECKUX 3a]1a4 U pealibHbIX 3aBUCUMOCTEH;

- 7) oBiIaJieHuE OCHOBHBIMH CIIOCOOAMHU MPEACTABICHUS U aHAIH3a
CTATUCTUUYECKHUX JIAHHBIX; YMEHHUE PEIIaTh 3aJja4l Ha HAXO0XKJICHUE YaCTOTHI U BEPOSTHOCTH
CIIy9aifHBIX COOBITHIA;

- 8) yMeHue NPUMEHATh U3YYCHHbBIE MOHATHSI, PE3YJIbTaThl U METO/bI IIPU
pELIeHNH 3a/1a4 U3 Pa3IMYHbIX Pa3/esioB Kypca, B TOM YHCIe 3aa4, He CBOAAIIUXCS K
HEIMOCPEJACTBEHHOMY MPUMEHEHHUIO U3BECTHBIX aITOPUTMOB.

Mecmo npeomema ¢ hedepanvnom 6a3ucHom yueoHom niane

CornacHo ¢enepanbHOMY 0a3UCHOMY y4eOHOMY TUIaHY AJisi 00pa30BaTeIbHBIX
yupexaenui Poccniickon @eaepanyu Ha U3y4eHUE MaTEMATHKU HA CTYIIEHU OCHOBHOTO
ob1iero oOpa3zoBaHus OTBOUTCS 5 4 B HeAento B 7-9 kinaccax. B 7 kiacce -105 yacos; B
8 kmacce -105 gacos, B 9 knacce — 102 yaca. Mtoro 3a 3 roga o6yuenus — 312 yacos.



COJIEP)KAHUE PABOYEN TIPOT'PAMMBbI

Ocnosnoe cooepicanue

Auredpa

1) Anreopanyeckne BbipazkeHusi. bykBeHHbIE BBIpaKEHUS (BBIPaXKEHUS C
nepeMeHHbIMH). YncnoBoe 3HaueHnue OyKBEHHOTO BbIpaxkeHUs. JlonmycTumMble 3HaUeHUs
HepEeMEHHbIX, BXOJAIINX B anredpanyeckue BoipaskeHus. [logcraHoBKa BeIpaKeHUI BMECTO
nepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BhIpaKeHUU. TOXKIECTBO, JOKA3aTENbCTBO TOXKAECTB.
[IpeoOpa3zoBaHusi BeIpaKEHUH.

CaolicTBa cTeneHel ¢ nenplM nokasaresneM. MHorounensl. Ciio)keHue, BBIYUTaHUE,
YMHOKE€HUE MHOTrO4IeHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI U
KBAJPaT PAa3HOCTH, K6 cymmbl i Ky6 paznocmu®. GopMymIa pasHOCTH KBagpaTOB, (hopmyibL
cymmbl Ky0o6 u pasnocmu Ky6os. PaznoxeHne MHOrowieHa Ha MHO>KUTENH. KBaapaTHelii
TpexuiieH. Boidenenue noino2o keaopama 6 keaopamuom mpexunerne. Teopema Buera. Pa3-
JIO’KEHME KBAIPATHOIO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIN. MHOTOWIECHBI C OTHON
nepemMeHHOM. Ctenens MHOTOWwIeHa. KopeHnb MHOrOWwIeHA.

Anre6panueckast 1po0b. Cokparienue apooeit. JleficTBus ¢ anredpandeckKiumMu
TPOOSIMH.

PannonanbHble BeIpaxeHUs U UX npeoOpa3oBanusi. CBOICTBA KBaApaTHbIX KOPHEN U
UX IPUMEHEHUE B BBIYUCICHUSAX.

2) YpaBHeHUS M HEPABEHCTBA. YpaBHEHUE ¢ OAHOU nepeMeHHoi. KopeHb
ypaBHenus. JIuneitHoe ypaBHenue. KBaapatHoe ypaBHeHHe; GopMyiia KOpHER KBapaTHOTO
ypaBHeHus. Pelienre paiuoHaIbHBIX ypaBHEHUN. [ [pumepsl penieHus: ypaBHEHUH BBICIINX
CTENEHEMN; METOBI 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIIH.

VYpaBHEHHE € IBYMS IEPEMEHHBIMU; PEIICHNE YPABHEHHUS C IBYMS IIEPEMEHHBIMHU.
Cucrema ypaBHEHM; pelieHre cucTeMbl. CUCTEMa JBYX JINHEWHBIX YPABHEHUN C ABYMS
NepeMEHHBIMU; PELIeHHEe MOICTAHOBKOM U alre0pandeckuM CI0KEeHHEM. Y paBHEHUE C
HECKOJIbKUMU IIepeMeHHbIMU. [ IpuMepsl periennst HenmHeHbpIX cucteM. [Ipumepsl
pelIeHus] YPABHEHNH B LIEJIBIX YHACIIAX.

HepaenctBo ¢ ogHO# nepemeHHoN. Penmenne HepaBeHcTBa. JIMHEHBIE HEPABEHCTBA
C OZHOM NIEpEMEHHOM U UX cucTteMbl. KBagpaTHble HepaBeHCTBA. [Ipumepul peuierus
OpOOHO-TUHEIIHBIX HePABEHCMNE.

UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. [JoKa3amenbcmeo Yuciosulx u
aneebpauyecKux HepaseHcms.

[Tepexo OT cIOBECHOM (POPMYITUPOBKHA COOTHOIICHUH MEKTY BEJIMUMHAMH K
anreOpanyeckoil. Pemienne TeKCTOBBIX 3a/1ay aredpanyeckumM CrocoOoM.

3) Yncaossblie mocaea0BaTeJJbHOCTH. [[oHsATHE TOCIEA0BATENBHOCTH.
Apudmerndeckas u reomeTpudeckas nporpeccuu. opmyisl 00IIeTo YiIeHa
apu(pMETHIECKON U TeOMETPUUIECKON IPOTPECCHIA, CyMMBI NMEPBHIX HECKOJIBKUX YJICHOB
apu(pMETHYECKON U TEOMETPUUECKON MPOTPECCHIA.

4) Yucaosble pynkuun. [Tonstue Gpynkiun. O6macts onpenenenus QyHKIHH.
CniocoOsb1 3axanns pyakiun. ['paduk pyHKIMH, Bo3pacTaHue U yObIBaHHE (DYHKITUH,
HauOoJbIIee U HAUMEHbIIIee 3HAaUeHUsI PYHKIIMH, HYJIU (PYHKIIUU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA. UTeHue rpagukoB ¢ yHKIUHI.

OyHKIMHU, ONUCHIBAIOLINE MPSAMYIO U 00pPaTHYIO MPOMOPLHOHATBHYIO 3aBUCUMOCTH,
ux rpa¢uku. Jluneitnas GyHkuus, e€ rpaduk, reOMeTpUIECKHA CMBICT K03 (PULIHEHTOB.
I'mnepOona. KBagpatuunas ¢pyHkuus, e€ rpaduk, napadosa. KoopauHaTsl BEpLIIMHbBI
napaboJbl, Ock cuMMeTpun. Cmenennvle QyHKYUY ¢ HAMypaibHbIM NOKA3amenem, ux




epaguxu. I'paduku GyHKIMNA: KOPEHb KBaAPATHBIN, KOPEHb KyOUIECKHiA, MOYIIb.
Hcnonb3oBanue rpadukoB GyHKIMNA 1)1 PELIEHUs] YpaBHEHUH U CUCTEM.

[Tpumeps! rpaduuecKux 3aBUCUMOCTEH, OTpaKaAIOIUX PeAIbHbIE IIPOLIECCHI:
KoJIe0aHHe, I0KA3ATEIbHBINA POCT; YUCA08blE YYHKYUU, ONUCHIEAIOWUE IMU NPOYECCHL.

[TapamienbHbIil IepeHoc TpapuKOB BI0JIb OCEH KOOPAUHAT U CUMMETpUs
OTHOCHUTEJIBHO OCEM.

5) Koopaunatsl. 1300paxeHue yncen ToUKaMu KOOPAMHATHON MPSIMOM.
['eomeTpuueckuii CMbICIT MOAYJIS Ynciia. YMCIOBBIE TPOMEKYTKHU: HHTEPBAJ, OTPE30K, JIyY.
Dopmyna paccmoanuss Mex#coy moukamu KoOOpOUHAMHOU NPAMOLL.

JlexapTOBBI KOOPAMHATHI Ha INIOCKOCTH; KOOPAMHATHI TOUKU. KoopauHaTs!
cepeaunsl oTpeska. DopMyna paccTOSHUS MEXAY ABYMs TOUYKaMH IUIOCKOCTH. Y PABHEHHE
npsAMOil, yriaoBoi k03 GULIMEHT NpsSMOH, yCI0BHE NapaIeIbHOCTH MPSIMBIX. Y paBHEHUE
OKPY>KHOCTH C IIEHTPOM B Hauaje KOOPAHHAT U 8 000U 3a0AHHOL MOUKe.

I'padnueckas nHTEpHpeTalns ypaBHEHUN C ABYMsI IEPEMEHHBIMU U UX CUCTEM,
HEPaBEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.

6) Di1eMeHThI KOMOMHATOPUKH, CTATUCTUKU 1 TEOPMH BEPOSTHOCTEH

Kombunatopuka.

[Ipumeps! pemieHuss KOMOMHATOPHBIX 3aja4: epedop BapUAHTOB, IPABUIIO
YMHOKEHUS.

Cratuctuyeckue naHusle. [IpencraBieHne NaHHBIX B BUE TaOJIHII, JUArpaMM,
rpaduxoB. CpenHue pe3yabTaToB u3MepeHuil. [loHsTue 0 cTaTUCTUYECKOM BBIBOJIE Ha
OCHOBE BBIOOPKH.

[TonsATHE M TPUMEPHI CITYJalHBIX COOBITHA.

BepostHocTs. HacToTa cOOBITHS, BEPOATHOCTh. PAaBHOBO3MOXKHBIE COOBITHS U
MOACUYET UX BEpOATHOCTH. lIpencraBinenne o reoMeTpu4ecKkoi BEpOSTHOCTH.

Cooepicanue mem yuedHoz20 Kypca

7 kaacc(105 yacos)

1. Boipa:keHus 1 ux npeodpaszoBanus. YpaBHenus (21 4)

HucnoBble BBIpaKEHUS U BRIPAXKEHUS C IEpeMEHHBIMU. [[pocTelimme
npeoOpa3oBaHus BEIpaKCHUH. YpaBHEHHE ¢ OJHUM HEU3BECTHBIM U €0 KOPCHb, TMHEHHOE
ypaBHeHUE. Pemienue 3a1a4 METOI0M ypaBHEHUN.

OcHogHas yenb — CACTEMAaTU3UPOBATH U 000OIIUTE CBEJICHUS O TPeoOpa3oBaHUU
BBIPA)XEHUH U PEILIEHUH YPAaBHEHHI C OJJHUM HEU3BECTHBIM, [TOJYYEHHBIE YUalllUMUCS B
Kypce MaTeMaTUKH 5,6 KJIacCOB.

3Hamob KaKue Ynciia SBISIFOTCA ETbIMU, IPOOHBIMH, pallUOHATLHBIMU,
MOJIOKUTEIbHBIMU, OTPULIATENILHBIMU U JIP.; CBOMCTBA JEHCTBUI Ha/l YMCIaMU; 3HATh U
MMOHUMATh TEPMHUHBI «UHUCIIOBOE BBIPAXKEHHUE, «BBIPAXKEHUE C IEPEMEHHBIMIY, «3HAUCHUE
BBIPXKCHUS», TOKIECTBO, «TOXKICCTBEHHBIC TPEOOPA30BAHUS.

Ymems ocymiecTBIATh B OyKBEHHBIX BRIPAKEHUSX YHCIIOBBIC MMOJICTAHOBKH H
BBITIOJIHSITH COOTBETCTBYIOILIME BHIYMCIICHUS; CPABHUBATh 3HAUECHUS] OYKBEHHBIX
BBIpXCHUH TIPH 33JJaHHBIX 3HAYCHUSAX BXOMSIINX B HUX MTEPEMEHHBIX; TPUMEHSATH
CBOMCTBA JICVCTBUIM HAJl YUCIIAMU IPU HAXOXKICHUH 3HAYEHUN YUCIIOBBIX BBIPAKECHUM;
UCIIOJIb30BATh MOHATHUS «CpeHEee apu(METUUECKOEY, «MOJIay», «MEANaHay, «pa3Max» I
aHanu3a psAaa JaHHBIX B HECIIOKHBIX CUTYalUsX.

2. @ynkuuu (11 49)

Oynkuus, obnacts onpenenenus pynkun, Criocoos 3aganns GyHkun. ['papuk
¢ynkun. Oynknust Y = kx+ b u e€ rpapuk. Oynknus y = kX u e€ rpaduk.

OcHosHas yenb — MO3HAKOMHUTH YYaIllUXCSl C OCHOBHBIMH (DYHKIIMOHAJBHBIMU
MOHATUAMU M ¢ Tpadukamu GyHkmnuii Y = kx + b, y = kx.

3name onpenenenus GpyHkuun, 006IacTH onpeaeneHus GyHKINUN, 00JacTH 3HAYCHUIH,



YTO TAKOE apryMeHT, KaKas IEpeMEHHasl Ha3bIBAECTCS 3aBUCUMOM, KaKasi HE3aBUCUMOM;
MOHUMATb, YTO (PYHKILIHS — 3TO MaTeMaTH4eCcKasi MOJIEJb, TO3BOJISIONIAsl OIUCHIBATH U
U3y4aTh pa3HOOOpa3HbIe 3aBUCUMOCTH MEX]y pealbHbIMU BETUYMHAMH, YTO KOHKPETHBIE
TUIBl PYHKIMM (TIpsiMasi U oOpaTHas MPONOPLUOHAIBLHOCTH, JTMHEHHAS ) OUCHIBAIOT
00JbIII0€E pa3HOOOpa3ue peaabHbIX 3aBUCUMOCTEH.

YmemsnipaBUIIbHO yNIOTPEOIATH GYHKIIMOHATBHYIO TEPMUHOJIOTHIO (3HaYCHUE
(GyHKIMU, apryMeHT, rpaduk QyHKINHU, 001acTh ONpeeiIeHe, 00JacTh 3HaYEHUI),
NOHMMATh €€ B TEKCTE, B PEUU YUUTENS, B POPMYINPOBKE 33]1a4; HAXOAUTH 3HAUECHHUS
byHKIMH, 3a7aHHBIX (popMyIoi, TabnuIeH, rpadgukoM; pemaTs 0OpaTHYIO 3a/1a49y; CTPOUTH
rpaduku TUHEHHON (DYHKITUH, IPSIMOM M 00OpaTHOM MPOMOPIIMOHATBHOCTH;
MHTEPIPETUPOBATH B HECTIOKHBIX CIIy4asX rpapuKy pealbHbIX 3aBUCUMOCTEN MEXKAY
BEJIMYMHAMHU, OTBEYas Ha MMOCTABJICHHBIE BOPOCHI

3. CteneHsp ¢ HATYpaJbHbIM NoKka3aTtesaem (13 4)

CTerneHb ¢ HaTypaIbHBIM [OKa3aTeneM u eé coiictsa. Oxnowren. OyHKmn y = X, y
=3, 1 ux rpaduxmu.

OcHosHas yenb — BRIpaOOTATh YMEHHE BBITIOIHSITH IEHCTBUS HAJ| CTETICHSIMHU C
HATypaJIbHBIMU MTOKA3aTEIISIMHU.

3name onpejeNieHne CTEeNeH!, OJHOYWIEHA, MHOTOWIEHA; CBOMCTBA CTENEHH C
HATYpaTbHBIM [IOKa3aTelleM, CBOICTBA BYHKIHMI y = X, ¥ = X".

Ymems HaxonuTh 3HaUCHUS (PYHKIMIA, 3a1laHHBIX (HOpMyII0ii, Tabmuieit, rpaduKkoM;
pematb 00paTHYIO 3a7auy; CTPOUTh TpaduKu QYHKIHMN y = X2, Yy = X"; BBIIIOJIHATH ICUCTBUSA
CO CTEIEHSIMHU C HaTypalbHBIM MTOKA3aTeIeM; IPe0OpPa30BbIBATH BHIPAXKEHHUSI, COIEpIKAILINE
CTEMNEHH C HaTypaJbHBIM MMOKa3aTelieM; IPUBOAUTH OJHOWIECH K CTaHAPTHOMY BHULY.

4. MHoro4iens! (18 1)

Mpuorounen. CinoxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. Paznoxenue
MHOTIO4JIEHA HA MHOXHUTEIIH.

Ocnoenas yenv — BbIpabOTAaTh YMEHHUE BBITIOIHATH CJIOKEHHE, BEIUNTAHHE,
YMHOKE€HUE MHOTOYJIEHOB M Pa3NI0’KEHHE MHOTOWIEHOB HA MHOKUTEIH.

3nams onpezaeneHne MHOTOYJIEHa, TOHUMAaTh (POPMYIUPOBKY 3a/laHUMN: «YIIPOCTUTD
BBIPAKEHUEY, «PA3JI0KUTh HA MHOXKHUTEIIN.

Ymems nprBOAUTH MHOTOUJIEH K CTAHIAPTHOMY BUJY, BBIIIOJIHATH JEHCTBUS C
OJIHOYJIEHOM M MHOTOYJICHOM; BBITIOJIHATh Pa3JI0’KEHUE MHOTOUJIEHA BEBIHECEHUEM OOILIEro
MHOXHTENS 32 CKOOKH; YMHOKAaTh MHOTOWIEH Ha MHOTOWIEH, PacKJIabIBaTh MHOTOUYIEH Ha
MHOYHUTEIU CIIOCOOOM I'PYIIUPOBKH, TOKA3bIBaTh TOKIECTBA.

5. ®opmMyJibl COKPAIEHHOTO YMHOKeHUus (19 4)

Dopmyiibl

(atb)® =a’ + 2ab+b?, (a—b)(a=h)=a%—b?, [(a+b)@® Fab+b?)].
[Tpumenenue GopmMy COKpAIIEHHOTO YMHOXKEHUS K PA3I0KEHUIO HA MHOKUTEIH.

OcHosHas yenv — BBIpabOTaTh YMEHHE PUMEHSTH B HECIIOXKHBIX CIIydasiX GopMyJibl
COKpaH_IéHHOFO yMHO)KeHI/IFI JUISL npeo6pa3OBaH1/m CIIBIX BBIpa)KeHI/Iﬁ B MHOT'OYJICHBI U JIA
paBJ'IO)KeHI/IH MHOTOYJICHOB HAa MHOXUTCJIAU.

3namb GOpMYIIBI COKPAIIEHHOTO YMHOXEHHS: KBaJIpaTOB CYMMBI M Pa3HOCTH JIBYX
BBIp&)KeHI/Iﬁ; paSJ'H/I‘-IHBIe CHOCO6BI paSJ'IO)KeHI/Iﬂ MHOT'OYJICHOB HA MHOXUTCJIN.

Ymems untath GOpMYIIBI COKPAILIEHHOTO YMHOKEHHUS, BHITIOIHATH ITPeoOpa3oBaHue
BBIpOXCHUH TpUMEHEHUEM (POPMYJI COKPAIICHHOTO YMHOXKEHHS: KBaapaTa CyMMBI U
PA3HOCTH JIBYX BBIPAXKEHUE, YMHOKEHHS PA3HOCTHU JBYX BBIPAXKECHUN HA UX CYMMY;
BBIITOJIHATH pa3J'IO)KeHI/Ie pa3HOCTI/I KBaI[paTOB Z[BYX BBIpa)KeHI/Iﬁ Ha MHOXKHUTCIIN, HpI/IMCHﬂTB
Pa3JINYHLBIC CHOCO6I>I Pa3I0KCHUA MHOT'OYJICHOB HA MHOYKHUTCIIN, HpeO6paSOBI>IBaTI> I CJIbIC
BBIPpAKCHUA, IPUMCHATDH Hpeo6pasoBaH1/Ie HESJIBIX BI)Ipa)KeHI/II‘/'I IIpyu pCIICHUH 3a1a4.

6. Cucrempl JIUHeHBIX YpaBHeHu i (12 4)



Cucrema ypaBHeHUH C AByMs IEpeMEHHBIMU. PellieHre cucTeM JIByX JTMHEHHBIX
YpaBHEHUH ¢ IBYMs NIEpEMEHHBbIMU. Perienue 3a1a4 METOI0M COCTABIIEHUSI CUCTEM
YPaBHCHUU.

OcHoenas yenb — NO3HAKOMHUTh YYaIlIUXCSl CO CIIOCOOAaMU PEILIEHUsI CUCTEM
JMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMHU, BEIPa00TaTh YMEHHUE peliaTh CUCTEMbI
YPaBHEHUW U IPUMEHSTh UX MPU PEIICHUN TEKCTOBBIX 3aa4.

3Hamu, 4TO TaKoE JIMHEIHOE YPaBHEHHE C JIByMs IEPEMEHHBIMU, CUCTEMA
yYpaBHEHUM, 3HaTh PA3IUYHBIE CTIOCOOBI PEIICHUS CUCTEM YPAaBHEHUH C IBYyMsI
NEPEMEHHBIMU: CIIOCO0 MOJCTAHOBKH, CIIOCO0 CIIOKEHHUS; TOHUMATh, YTO YpaBHEHUE — 3TO
MaTeMaTUYECKHIl anmapar peieHus: pa3Hoo0pa3HbIX 3a/a4 U3 MAaTeMaTHKH, CMEKHBIX
oOnacTeil 3HaHU, MPAKTUKH.

Ymems nipaBUIIbHO YIIOTPEOISITH TEPMUHBI: KYpPaBHEHHE C JBYMS IIEPEMEHHBIMUY,
«CHUCTEeMay; TOHUMATh UX B TEKCTE, B pEYU YUUTEINS, TOHUMATh (OPMYIUPOBKY 3a7auu
«pEUIUTh CUCTEMY YPABHEHUM C IBYMS MEPEMEHHBIMIY; CTPOUTH HEKOTOPhIEC rpaduKu
YpaBHEHUS C IBYMsI IEPEMEHHBIMH; PEIIATh CUCTEMbI YPABHEHUH C ABYMS IEPEMEHHBIMU
Pa3IMYHBIMU CIIOCOOAMH.

7. IloBTOopenue. Pemenue 3agau (11 4)

3akperuieHue 3HaHUi, YMEHUI 1 HABBIKOB, TTOJIYYEHHBIX HAa YPOKaX MO JaHHBIM
TeMaM (Kypc anredpsl 7 Kiacca).

8 kiracc(105 yacos)

IToBTOpeHue (2 1)

1. PaumonanbHbie 1podu (26 4)

Panmonanbnas 1po6s. OCHOBHOE CBOMCTBO JIpoOH, cokpalieHue apobeit. CrnoxeHue,
BbIUUTAHUE, YMHOKEHUE U JIETICHHE TPOOEH.

IIpeoOpazoBaHue palOHAIBHBIX BelpaxkeHn. DyHKIusA Y = — u e€ rpaduxk.
X

Ocnoenas yenv —BBIpa00TaTh YMEHHUE BBITIOJIHATH TOXKICCTBEHHBIC TPEOOpa30BaHMUS
paIoOHAIBHBIX BBIPAKCHUH.

3Hamb OCHOBHOE CBOMCTBO JPOOH, pallMOHANIbHEIE, 1IeTIbIE, IPOOHBIE BEIPAKEHUS;
NPaBUIIBHO YIIOTPEOIISATH TEPMUHBI «BBIPAKEHUE), «TOKIAECTBEHHOE ITPeoOpa3oBaHue,
MOHUMATh POPMYIHPOBKY 3a/IlaHUI: YIPOCTHTH BBIPAKCHHE, PA3TIOKUTh HA MHOKUTEIH,
NPUBECTH K 00IIeMYy 3HAMEHATEII0, COKPATUTH IPO0b. 3Hams u nonumams GOPMYITHPOBKY
3aJJaHUI: YIIPOCTUTH BBIPAXKEHUE, PA3I0KHUTh HA MHOXKHUTEIH, TPUBECTU K O0IIEMY
3HaMEHATeI0, COKPATUTh IPOOb, CBOMCTBA 0OPATHOI MPOMOPIIMOHATEHOCTH

Ymemsb ocymIeCcTBISTH B pAIIMOHAIBHBIX BBIPAXKCHUSIX YUCIOBBIC TIOJICTAHOBKU U
BBITTOJIHATH COOTBETCTBYIOIINE BHIYMCIICHHUS, BBITIOIHATD ACUCTBUS CIIOKEHUS U BBIYMTAHUS
¢ anreOpanyecKuMH IpOoOsIMH, COKpaIaTh ApoOb, BHIMOIHATH PAa3JIOKEHNE MHOTOUIEHA Ha
MHOYHUTEIU PUMEHEHHEM (OPMYJT COKPAIIICHHOTO YMHOKEHHS, BEITIOTHSTh
npeoOpa3oBaHKe PAMOHATBLHBIX BBIPAKEHUH. Y Mems OCyIIECTBIATh B palliOHATBHBIX
BBIPAKCHUSAX YUCIIOBBIC MOJICTAHOBKH U BBITIOJHATH COOTBETCTBYIOUINE BHIYUCICHHUS,
BBITIOJTHATH JACWCTBUS YMHOKCHUS U JICTICHUS C alreOpandecKuMu Ipo0sMH, BO3BOJAHUTH
IpoOb B CTETICHB, BHITIOJHATH IPe0Opa30BaHKe PAllMOHABHBIX BBIPAKECHUH; TIPAaBUITHHO
yIoTpeOsIATh (YHKIIMOHAIBHYIO TEPMUHOJIOTHIO (3HaYeHHE (DYHKIIUHU, apTyMEHT, TpapuK
¢$yHKIMK), CTPOUTH rpauK 0OpaTHON MPOMOPIIMOHATBHOCTH, HAXOAUTh 3HAUCHHUS
dyukimn y = K/X o rpaduky, o popmysie.

2. KBaapatHblie kopHH (24 1)

[TonsiTe 06 upparmonansHOM uncie. OOIIe CBeICHNS O ICUCTBUTEILHBIX YHCIIAX.
KBagparHelil KOpeHb, IpUOIMKEHHOE 3HAUEHUE KBaJApaTHOro KOpHs. CBOMCTBa
KBaJpaTHBIX KopHEl. [IpeoOpazoBanus BeIpaK€HUH, COIEPIKALMX KBAaJpaTHbIE KOPHHU.

OyHKIHS Y = /X 1 eé rpaduxk.



OcHoeHas yenb —CUCTEMaTU3UPOBATh CBEJICHUS O PALlMOHAJIBHBIX YUCIAX U 1aTh
npecTaBiIeHNe 00 UPPAMOHATIBHBIX YHCIIAaX, PACHIMPUB TEM CaMbIM MOHSATHE YHUCTIA;
BbIpa0OTAaTh YMEHUE BBIMOJIHATH NPOCTEMIINE MPeoOpa3zoBaHus BEIPAXKEHUH, COAEPKAIINX
KBaJIpaTHbIE KOPHHU.

3name omnpesieieHns KBAAPAaTHOTO KOPHS, apu(pMETHIECKOTO KBAJPATHOTO KOPHSI,
KaKHe Yrcia Ha3bIBAIOTCS PAllMOHATBHBIMU, UPPALIMOHAIBHBIMY, KaK 0003Ha4aeTcs
MHO’KECTBO PALIMOHAIBHBIX YHCEN; CBOMCTBA apu(hMETUUECKOTO KBAIPATHOI'O KOPHSI.

Ymems BBINONHATH IPe0OpPa30BaHNE YUCIIOBBIX BBIPAKEHUMN, COEPKALUX
KBa/IpaTHBIC KOPHH; PEIIaTh yPABHEHHS BHAA X° = a; HAXOIUTH IPHOIKCHHBIC 3HAYCHIS
KBaJIpaTHOTO KOPHS; HAXOUTh KBAaJIpaTHBIA KOPEHb U3 MPOU3BEICHUS, APOOU, CTETICHH,

CTPOUTD TpaduK PYHKIMH Y =+/X ¥ HAXOIWTh 3HAYCHUS STOM (QYHKIIUH 1O TPadUKy HITH

1o opmyse; BBIHOCUTH MHOKUTEJb U3-TI0]1 3HAKA KOPHS, BHOCUTh MHOKUTENb MOJ] 3HAK
KOPHSL; BBITIOJHATH MTPe0oOpa3oBaHuE BHIPAXKEHUH, COJIEpKAIINX KBApaTHBIE KOPHH.

3. KBagpatHbie ypaBHenus (24 4)

KBagparnoe ypaBHenue. @opmylibl KOpHEN KBaApaTHOro ypaBHEeHUs. Teopema
Buera. Pemienue paunoHaIbHBIX YpaBHEHU. Pemenne 3amad, mpuBOASIIMX K KBaIPATHBIM
Y PallHOHAIBHBIM YPABHEHUSIM.

OcHosHas yenv — BRIpabOTaTh YMEHHS peliaTh KBaJpaTHbIE YPAaBHEHUS, TPOCTEHIIIHE
palMoHaIbHbIE YPABHEHUS U IPUMEHATH U3 K PELICHUIO 3aa4.

3Hamb, 94TO TAaKOE KBAIPATHOE YPABHEHHE, HEMTOJTHOE KBAaAPaTHOE ypaBHEHUE,
MPUBEJICHHOE KBAJAPATHOE ypaBHEHUE; POPMYJIbI TUCKPUMUHAHTA U KOPHEH KBAJPaTHOTO
ypaBHEHHUsI, TepemMy Buera u oOpaTHyIO eif; Kakue ypaBHEHHs Ha3bIBAIOTCS APOOHO-
palMoHaIbHBIMU, KaKue OBIBAIOT CIIOCOOBI PEIICHUS! ypaBHEHUM, TOHUMATh, YTO YPaBHEHUE
— 3TO MaTeMaTUYECKUM anmapar penieHus pa3HooOpa3HbIX 3a7a4 MAaTEMAaTUKH, CMEXHBIX
obnacTeil 3HaHU, MPAKTUKH.

Ymemw pemath kBaipaTHbIC YpaBHEHUS BbIJICJICHUEM KBaJpaTa JABY4YJICHa, PEeIIaTh
KBaJpaTHBIC YpaBHEHUS 1O (HopMmylie, periaTh HEMOJIHbIC KBAApaTHbIC YPaBHEHUS, pelIaTh
KBaJpaTHBIC YPABHEHUS C MIOMOIIILIO TEOPEMBI, 00OpaTHOU Teopeme BueTa, ncnonab30BaTh
TeopeMy Buera aiist HaxoxaeHus K03 PUITUEHTOB U CBOOOIHOTO YJieHA KBaIPaTHOTO
YpaBHEHUS; pEIIaTh TEKCTOBBIE 3aja4M C MTOMOIIBIO KBAJIPATHBIX YPABHEHUH; pEIIATh
JIpOOHO-palOHaIbHbIE YPABHEHUS, pellaTh ypaBHEHUS Tpa)uuecKuM CriocoOoM, peniarhb
TEKCTOBBIE 334U C TIOMOIIBIO APOOHO-PAIIMOHATBHBIX YPaBHEHUH.

4. HepaBencrta (20 1)

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. [[oUsIeHHOE CIIOKEHUE U YMHOKEHUE
YHUCJIOBBIX HEPABEHCTB. [[pMeHeHne CBOMCTB HEPABEHCTB K OLICHKE 3HAYCHUS BBIPAKCHUS.
JInHeitHOE HEPABEHCTBO € OHOM nepeMeHHOM. CucTemMa JIMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM.

OcHosnas yenvb —BpIpabOTATh YMEHHS PEIIaTh JIUHEHHBIC HEPABEHCTBA C OJTHOU
MIEPEMEHHOM U UX CHCTEMBI.

3Hamw onpeieNieHNue YMCIOBOI0 HEPABEHCTBA C OAHOM MEPEMEHHOM, YTO Ha3bIBACTCS
pEILIEHNEM HEPABEHCTBA C OJHOM MEPEMEHHOM, YTO 3HAUYUT PEIINTh HEPABEHCTBO, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB, MIOHUMATh (POPMYITUPOBKY 33J1aUl «PEIIUTh HEPABECHCTBOY.

Ymems 3aniuchIBaTh M YUTATh YUCIOBBIC TPOMEKYTKH, H300pakaTh UX HA YUCIOBOU
MPSMOM, PELIaTh JUHEWHBIE HEPABEHCTBA C OJHOU MEPEMEHHON, pEIIATh CUCTEMBI
HEPaBEHCTB C OJTHOM NEPEMEHHOM; IPUMEHATh CBOMICTBA HEPABEHCTBA IIPU PELICHUH
HEPABEHCTB U UX CUCTEM.

5. Ctenens ¢ neabim noxkazaresuem (13 4)

CrerneHs ¢ 11eJ1bIM TIOKa3aTesneM U e€ cBoiicTBa. CtanaapTHeIi Bua yucia. Coop u
IPYINIIMPOBKA CTATUCTUYECKUX AaHHBIX. HarnsaHoe npeacraBieHne CTaTUCTUYECKON
uHpOopMauu



OcHnoenas yeno —CHOpMHUPOBATh YMEHHUE BBIIOJIHATh AEHCTBUS Ha/l CTENIEHSIMU C
LEJIBIMU [TOKA3aTeJIIMU, BBECTH ITOHATHE CTAaHIAPTHOTO BHUJ1A YKcia; copMHUpOBATH
HayaJbHbIE NPEICTABICHUS 0 cOOpe U IPYNIUPOBKE CTATUCTUUECKUX JTAHHBIX, UX
HarJIsIJHOM UHTEPIPETALINH.

3Hamb ONPENEIIEHNE CTENEHU C LIEJIBIM U LIEJIbIM OTPULIATEIbHBIM I1I0KA3aTEIIEM;
CBOICTBA CTETEHHU C LIEJIBIM [TOKA3aATEISIMHU.

Ymems BBINONHATH NEUCTBUS CO CTENIEHSIMH C HATYPAJIbHBIM U LETIBIM
NOKAa3aTesIMU; 3alMChIBATh YKCIIA B CTAHAAPTHOM BHJIE.

7. IloBTOopenue (14 4)

3aKkperieHue 3HaHW|, YMEHUH U HaBBIKOB, TIOJYYEHHBIX HAa YPOKax M0 JaHHBIM
TeMaM (Kypc anredpsl 8 Kiacca).

9 knace

1. KBaaparuunas pyHkuus (22 4)

Oynkuus. Bospacranue n yosiBanue ¢pynkuuu. KBagpatusiii TpexuiieH. Paznoxxenue
KBaJIpaTHOTO TpeXuieHa Ha MHOKHUTENU. Perienne 3a1a4y myTeM BblACNICHUs KBaapaTa
JIBYHIICHA U3 KBAAPAaTHOro Tpexwiena. dynkuus y=ax® + bx + ¢, eé cBoiicTra, rpaduk.
[Tpocreiimue npeoOpa3zoBanus rpadukoB ¢pyHkiuit. CteneHHas ¢yHKIHUS.

OcHoeHas yenb — paClIupUTh CBEJIEHUS O CBOMCTBAX (QYHKUUN, O3HAKOMHUTh
yUaIIuxcsi CO CBOMCTBAMU U rpa)KoM KBaJpaTUYHON PyHKIUH.

3namb OCHOBHBIE CBOMCTBA (DYHKIUI, yMETh HAXOAUTh TPOMEXYTKU
3HAKOMOCTOSIHCTBA, BO3pAaCTaHus, yObIBaHUS (DYHKLUI; ONpEIe]IeHIE CTEIEHHON (PyHKIIUU
U €€ CBOMCTBA; MOHATUE KOPHS N-OW CTEIICHH.

Ymemsb HaxoauTh 001aCTh ONpeenaeHus U 001acTh 3HaUeHUH QYHKIUH, YUTATh
rpaduk QyHKIMH; peliaTh KBaJApaTHbIE ypaBHEHMsI, ONIPEAEIATh 3HAKU KOPHEH; BHIIOIHATD
pa3NoKeHre KBaIpaTHOTO TpeXuieHa Ha MHOXKHUTEINHN; CTPOUTh I'padUK KBaJpaTUYHOU
GbyHKIUY, BBITIONHSTH MPOCTeHIne mpeodpa3oBaHus rpadukoB (PyHKIIHIT, HAXOIUTD IO
rpaduky Hynu QYHKIHH, TPOMEXYTKH, e PyHKIUS IPUHUMAET MOJIOKUTENIbHbIE U
OTpULATENIbHbIE 3HAYEHUS; HAXOAUTh TOKU MepecedyeHus rpaguka KBaapaTUIHON G yHKIUU
C OCAMHM KOOPJIMHAT; PUMEHSTh CBOMCTBA KOPHS N-O CTENEeHH NMpU IpeoOpa3oBaHUU
BBIPAKCHU .

2. YpaBHeHUS U HepaBeHCTBA C 0JHOI nepemeHHoi (14 1)

[lenoe ypaBHEHME U €T0 KOPHU. Penienne ypaBHEHNI TPEThEN U YETBEPTOM CTENEHU
C OJTHUM HEU3BECTHBIM C IIOMOIIIBIO PA3JIOKEHUS HA MHOXKHUTENIN U BBEJICHUS
BCIIOMOTATEIbHON IEPEMEHHOM.

VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU U €ro rpaduk. Y paBHEHHE OKPY>KHOCTH.
Pewenune cucrem, coaepkaiix 04HO YpaBHEHHUE MEPBOI, a IPYyroe BTOPOW CTEIECHH.
Pemenne 3aga4 MeTOI0M COCTaBJICHUS CUCTEM. Pellienre cuctemM AByX ypaBHEHHU BTOPOHN
CTENEHM C JBYMS IEPEMEHHBIMHU.

OcHosHas yenb — CUCTEMAaTU3UPOBATh U 000OIIUTE CBEJCHUS O PEIICHUH LEbIX U
JIPOOHBIX PallMOHATIBHBIX YPABHEHUH C OHOMN MEpeMeHHOi, chopMHUPOBATH YMEHHUE pelIaTh
HEpPAaBEHCTBA BUIA ax?+ Bx + ¢.> 0 wim ax’ + Bx + ¢.< 0, rne a=0.

3name METOJIbl pelIeHs] ypaBHEHUH: a) pa3oKeHUeM Ha MHOKUTENH; 0)
BBEJICHUEM HOBOM MEPEMEHHOM.

Ymems pemats 1ieible ypaBHEHUS METOJIOM BBEJEHUS HOBOW NIEPEMEHHOM; peIIaTh
KBaJIpaTHOE HEPABEHCTBO aJireOpanvyecKuM CrocoOOM; pelIaTh KBaApaTHOE HEPABEHCTBO C
IOMOILBIO I'padyKa KBapaTUYHON (YHKIMH; peliaTh KBaJpaTHOE HEPABEHCTBO METOIOM
MHTEPBAIOB; HAXOINTH MHOXKECTBO 3HAYCHHI KBaJPATHIHOM (DyHKIIHH; HEPABEHCTBO ax_ +
BX + C¢.> (0 Ha OCHOBE CBOMCTB KBaJIpaTUYHOUN (YHKITUH.

3. YpaBHeHHs M HEPABEHCTBA C ABYMs nepeMeHHbIMH (17 1)



VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMHU U eT0 rpaduk. CucTeMbl ypaBHEHUH BTOPO
crerneHu. PenieHne 3a7a4 ¢ MOMOLIBIO CUCTEM ypaBHEHUM BTOpoi creneHu. HepaBeHcTBa ¢
JBYyMsI IEPEMEHHBIMU U UX CUCTEMBI.

Ocnoenas yenv — BBIpadOTaTh YMEHHE PELIaTh POCTEUILINE CUCTEMBI, COJIEPIKALLUE
YpaBHEHHE BTOPOI CTENEHU C ABYMS IEPEMEHHBIMU, U TEKCTOBBIE 3aa4H C IIOMOIIBIO
COCTaBJICHUS TAKUX CHCTEM.

3Hamwb c10cOOBI pelIeHUs CUCTEM YPAaBHEHUI U CUCTEM HEPABEHCTB C IBYMsI
MIEPEMEHHBIMU.

Ymems cTponTh rpaduk ypaBHEHUsI C IBYMSI IEPEMEHHBIMU; PEIIATh CUCTEMBI
YPaBHEHUU U CUCTEMbI HEPABEHCTB C ABYMS IEPEMEHHBIMU; IPUMEHSTh NOJIYYEHHBIE
HAaBBIKU IPU PEIICHUU 3a7a4 Ha COCTABIICHUE CUCTEM YPAaBHEHUN U CUCTEM HEPABEHCTB.

3. ApudmeTuyeckas U reoMeTpuyeckasi nporpeccuu (15 4)

Apudmerndeckas U reomeTpuueckas nporpeccu. Dopmysbl N-ro uieHa U CyMMBI N
MEPBBIX YICHOB Iporpeccuu. beckoHeuHO yObIBaroiiasi reoMeTpruiecKast Mporpeccusl.

OcHosHnas yenvb —1aTh MOHATUS 00 apu(PMETUUECKON U TEOMETPUIECKOM
MPOTrPECCUsX KaK YUCIOBBIX MOCIIEIOBATEIHHOCTAX 0CO0O0T0 BUIA; 00OUmMbCs TOHUMAHHUS
TEPMHUHOB «WJIEH TIOCIE0BATEILHOCTHY, «HOMEP YiIeHa MOCIeI0BaTeIbHOCTIY, «(hopMyna
N—ro wieHa apuPpMEeTUUECKOU MPOTPECCUI

3name hopmyity N-To uineHa apupMeTHIECKON MPOTPECCUu, CBOMCTBA YICHOB
apumeTruecKoi mporpeccuu, Crocoobl 3ajaHusl apUPMETHIECKON MTPOTPECCUN; KaKas
MOCJIE0BATEIIBHOCTD ABJISETCS TEOMETPUUYECKO; CBOMCTBA YJIEHOB FT€OMETPHUYECKOM
MPOTPECCUU;

Ymems npuMeHaTs GOpMyITy CyMMBI N —TIEPBHIX YWICHOB aprU(METHIECKOM
MPOrPECCUU TIPU PEIICHUH 33/1a4; BEIYUCISATH JIFOOOH WIeH T€OMETPHUECKON MPOrPeCcCUu o
dbopmyrne; BBISBIST, SIBISETCS JIU MOCJIEI0BATEIbBHOCTh T€OMETPUIECKOM, €CJIH J1a, TO
HAXOJUThH (; MPUMEHATH GOPMYITY IIPU PEIICHUH CTAaHAAPTHBIX 33]1a4; MPUMEHSTH POpPMYITy

8 .
S= T a NPU PEIICHUH MTPAKTUYECKUX 3a7a4; HAXOIUTh Pa3HOCTh apu(METHIECKOM

IPOrPecCru; HaXOUTh CYMMY N MEPBbIX WICHOB apU(PMETHUECKON MPOTrPecCHr; HAXOIUTh
110001 YJIeH reOMEeTPUYECKON MPOTPECCHM; HAaXOAUTh CYMMY N MEPBBIX WICHOB
r€OMETPUYECKON IPOTrPECCUM.

4. DyieMeHThl KOMOMHATOPUKHU U TeOPpUHU BeposiTHOCTel (13 )

Kom6unaTopHoe npaBuio ymHokeHus. [lepectanoBKkH, pa3MelieHus, CoueTaHusl.
[TepectanoBku. Pazmenienusi. OTHOCUTENbHAS YACTOTA U BEPOSTHOCTH CIIy4ailHOTO
COOBITHS.

OcHosnas yenb — 03HAKOMUTD YYALIUXCS C MOHATUSIMU IEPECTAHOBKH, pa3MEIICHUS,
COUYETAHUS U COOTBETCTBYIOIIMMHU (POPMYIIAMH ISl TIOJICUETA UX YUCIIA; BBECTU TTOHITHS
OTHOCUTEJIBHON YaCTOTHI ¥ BEPOSITHOCTH CIIYHaiiHOI'O COOBITHS.

3name hopMyIbl YKciia IEPECTaHOBOK, Pa3MEIICHHM, COUeTaHUN U YMETh
M0JIb30BATHCSI UMH.

Ymemw nonp3oBaThCst POPMYITONH KOMOMHATOPHKY MPHU BBIYUCICHUH BEPOSITHOCTEH.

5. lloBTOopenue. Pemenue 3anau (21 4)

3akperieHue 3HaHUM, YMEHUI U HaBBIKOB, ITOJYYEHHBIX Ha YPOKaX MO TaHHBIM
TeMaM (Kypc anredpsl 9 kiacca).

TemaTnyeckoe NJIAHUPOBAHUE

Koim Teopern IIpakTH
Ha3Banue Tembl 4eCTBO YecKue YyecKue
/n 4acoB 3aHATHA 3aHATHA
7 kJaacc 35
HeJeIb




Bripaxenus, ToxaecTBa, 21 2
ypaBHEHHUS

DyHKIIUU 11 1

CreneHb ¢ HaTypaJIbHBIM 13 1
noKa3aTesiem

MHoOrouseHsI 18 2

DopMyITBl COKPAIEHHOTO 19 2
YMHOXEHUS

CucTeMbl TUHEHHBIX 12 1
YpaBHEHUI

[ToBTOpEeHNE 11 1

8 kiacc 35

Helelb

BBosiHOE OBTOpEHME 2

PanmonansHbie Apodu u 26 2
HX CBOWCTBA

KBaaparHblie KOpHU 24 2

KBanpaTHble ypaBHEHHS 24 2

HepaBeHnctBa 20 2

CreneHsb ¢ 1LEIbIM 13 1
ITOKa3aTeaeM. DJIEMEHTHI
CTaTHCTUKHU

IToBTOpEeHNE 14 1

9 k1acc 34

HeleH

KBagparnanas ¢yHKImsS 22 2

VYpaBHEHHUS 1 HEPABEHCTBA 14 1
C OJIHOM EPEMEHHOMN

YpaBHEHHS U HEPABEHCTBA 17 1
C IByMs ITEPEMEHHBIMH

Apudmerndeckas u 15 2
reoMeTpHYecKasi MPOTPECCUu

DJIeMEHTHI 13 1
KOMOMHATOPUKU U TEOPUU
BEPOSTHOCTEN

IToBTOpeHune 21 1

Ilpeobnaoarouwue ghopmur opranuzaiy yaeoHou paboThl yuanuxcs: GpoHTalIbHAS,
UHAWBUAYaJIbHAs, TApHAs, PeKe TPYNIoBas. B TaHHBIX Ki1accax BEAYITUMU MemMOo0amu
00yueHus PeIMETY SIBJISIOTCS: TTOMCKOBBIH, 00bSICHUTEILHO-UJUTFOCTPATUBHBIN U
penpoAyKTUBHBIM. Ha ypokax UCTIONIB3YIOTCS 971eMEeHmM bl C1E0YIOUUX MEXHOI02UI
BHyTpHuKIaccHou auddepennuaruu, KT, 3nopoBeecOeperaromniye, o0ydeHue B
COTPYTHUYECTRBE.

Texkyujuit KOHmMPO1b OCYIECTBIISAETCS C TIOMOIIBIO B3AUMOKOHTPOJISI, OIIPOCOB,
CaMOCTOSITEIHHBIX, TECTOBBIX U KOHTPOJIBHBIX pa0OT, YCTHBIX U MMChMEHHBIX
MaTEeMaTHYECKUX TUKTAHTOB, MPAKTHUYECKUX PaboT.

Pe3ynomamot 00yuenus nipeicTaBieHbl B TPEOOBAHUIX K YPOBHIO MOJTOTOBKU
ydamuxcst 7-9 kiiacca u B COJIEp)KaHUH TEM, B KOTOPBIX OTPAXEHBI CIISTYIONINE
KOMIIOHEHTBI: 3HAMb/NOHUMAMb — TIEPEYCHb HEOOXOAUMBIX JIJISl YCBOCHHUS KaXKIbIM
y4YaluMcs 3HaHUI; yMemsb — IepeueHb KOHKPETHBIX YMEHUI U HABBIKOB 110 MAaTEMAaTHKH,




OCHOBHBIX BHJIOB PEUEBOH JCATEIBHOCTH; 81d0€Mb KOMNEeMeHYUusMuy; BBIICICHA TAKKe
rpymnna 3HaHUM 1 YMEHUN, BOCTPEOOBAHHBIX B IPAKTHUECKON JACSTEIIbHOCTH YUYEHUKA U €T0
MOBCEJHEBHON KU3HU.

C yuétoMm ypoBHEBOU crieiu(HUKHU KIACCOB BHICTPOCHA CUCTEMa YUEOHBIX
3aHATUN (YPOKOB), CIIPOEKTUPOBAHBI IIEJIH, 33]1a4H, 0KHIaeMbIE pe3yIbTaThl 00yUCHHUS
(TuTaHupyeMble pe3ysIbTaThl). 3a1aun YICOHBIX 3aHATUH (TUTAHUPYEMBIHA PE3yIbTaT)
OTIPEJICIICHBI KaK 3aKPETUICHUE YMEHHH pa3IesaTh MPOIECChl HA ATAIbI, 3BEHbS, BBIICIATD
XapaKTepHbIC MPUINHHO-CIICICTBEHHBIE CBSI3H, OTIPEICISITh CTPYKTYPY OOBEKTa TIO3HAHWSI,
3HaYUMble (DYHKIIMOHAJIBHBIEC CBS3U M OTHOIICHUS MEXIY YacTsIMU 1I€JIOr0, CPAaBHUBATH,
COTIOCTABJIATh, KIACCU(PUIIUPOBATH, PAHKUPOBATH OOBEKTHI IO OJJHOMY WJIM HECKOJIbKUM
MPEITIOKEHHBIM OCHOBAHUSM, KPUTCPHUSIM.

Cpoxk peanuzanuu paboueil yaeOHOM mporpaMMbl — TpU YU€OHBIX TOJ1a.

TPEBOBAHMUS K YPOBHIO ITIOATI'OTOBKH
B pezynomame usyuenus anzeopol yueHuK 0014ceH
yMeTh:

® COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS U (DOPMYJIBI IO YCIOBUSAM 3aJ1a4, OCYIIECTBIIAT
MOJICTAHOBKY OJTHOTO BBIPAXKEHUS B APYTO€, OCYIIECTBIATH B BEIPAKEHUAX U PopMyIax
YKCJIOBBIE ITOJCTAHOBKY U BBIIIOJIHATH COOTBETCTBYIOIINE BEIYMCIICHUS, BBIPAXKaTh U3
bopMys OHU NIEpEMEHHBIE Yepe3 APYTHeE;

e BBINOJHATH OCHOBHBIE JCHCTBHS CO CTEIIEHSIMHU C LEIBIMH ITOKA3aTEISIMHU, C
MHOTOYJIEHAMU U C alnreOpandyecKuMu IpoOsMHU; BBIIIOJIHATH Pa3ioKEHNE MHOTOUJIEHOB Ha
MHOYHUTEIH; BBIIIOJIHATh TOXK/IECTBEHHbIE IPe00pa3oBaHNs pallMOHAIBHBIX BBIPAXKEHUH;

® IPUMEHSTh CBOMCTBA apU(METHUECKUX KBAJAPATHBIX KOPHEH Il BEIUMCIICHUS
3HaUYEHUHN U MPeoOpPa30BAHUN YMCIOBBIX BHIPAKEHUM, COIEPKAILNX KBAIPATHBIE KOPHU;

e pelaTth JUHENHbIE, KBAaIpaTHbIE YPABHEHUS U PAllMOHATIbHBIE YPaBHEHMS,
CBOJSIIIMECA K HUM, CUCTEMBI YPAaBHEHU (JIMHEHHBIE U CUCTEMBI, B KOTOPBIX OJHO
ypaBHEHHE BTOPOM, a Ipyroe nepBoi CTENeHH);

e pemaTh JMHEHHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CUCTEMBI, KBaIpaTHBIC
HEPaBEHCTBA,

e peuiaTh TEKCTOBBIE 331aYH aNreOpandecKuM METO/I0M, HHTEPIIPETUPOBATD
MOJIYYEHHBIHN pe3ysbTaT, IPOBOJUTH OTOOP PEIIeHUH, YYUTHIBATh OIPaHUYEHUS
LI€JIOYNCIICHHOCTH, AUalla30Ha U3MEHEHMS BEINYMH;

e OIpEACNATh 3HAYCHUs] TPUTOHOMETPUUECKUX BBIPAKEHUM 110 3aJaHHBIM 3HaYEHUAM
YTJIOB;

® HaxOJUTh 3HAYEHUS TPUTOHOMETPUUECKHUX (PYHKLIUN MO 3HAUSHHUIO OJTHOM U3 HUX;

® OIpEeACNsTh KOOPIAUHATHI TOYKU B KOOPAUHATHOMN IUNIOCKOCTH, CTPOUTH TOUKH C
3aJJaHHBIMHU KOOPJAMHATAMU; PEIIaTh 3a/1a4 Ha KOOPAWHATHON TIOCKOCTH: N300pakaTh
pa3JINYHbIE COOTHOUIEHUS MEXKy IByMS IEPEMEHHBIMU, HAXOIUTh KOOPAUHATHI TOUEK
nepeceveHus rpaduKoB;

* TPUMEHSTH rpaduuecKkre MpeACTaBICHHS NP PEIICHUU YPaBHEHH, CHCTEM,
HEPaBEHCTB;

® HaxOJuTh 3HAYCHUS QYHKIUH, 3aJaHHBIX (POPMYIIOH, TabnuIIeH, rpa@uKoOM; peraTh
oOpaTHy!o 3a/1auy;

* CTpOWTH rpadMKU U3YUYECHHBIX (PYHKINN, OMUCHIBATH UX CBOMCTBA, ONPEACIATH
CBOMCTBa (PYHKIIUHU T10 €€ TpaduKy;

* pacro3HaBaTh apUPMETHUECKUE U TEOMETPUUECKUE MPOTPECCUH, UCIIOIB30BATh
(dbopmyIBl 00IIETO WieHa B CYMMBI HECKOJIBKUX MEPBBIX YICHOB;

e OILICHUBATh JIOTHUECKYIO NIPAaBUIIBHOCTD PACCYKIECHHUH, B CBOUX JI0KA3aTEIbCTBAX
UCIIOJIb30BATh TOJBKO JIOTHYECKH KOPPEKTHBIE NEHCTBHS, TIOHUMATh CMBICI
KOHTPIIPUMEPOB;



e U3BJIEKaTh MH(OPMALIMIO, IPEJACTABICHHYIO B TAOMUIIaX, HAa AUAarpaMMax, Ha
rpadukax; COCTaBJIATh TAOIMIIbI; CTPOUTH AUArPAMMBI U TpaduKy;

e peuiaTb KOMOMHATOPHBIE 33Ja4l IyTEM CUCTEMAaTHYECKOIo nepedopa BO3MOXKHBIX
BapUaHTOB U C UCIOJb30BAHUEM IIPaBUJIAa YMHOKEHMUS;

e BBIYNCIIATH CPEIHUE 3HAUEHUS PE3YJIbTaTOB U3MEPEHUI; HAXOAUTH YaCTOTY
COOBITHS;

e B [IPOCTEHIINX CIy4yasiX HAXOJUTh BEPOSITHOCTU CIIYyYailHBIX COOBITHI, B TOM YHUCJIE C
MCI0JIb30BAHNEM KOMOWHATOPUKH;

NPUMEHSATH MOJIy4YeHHbIe 3HAHUSA:

e /U1 BBIIOJHEHMsI pPacyeToB IO (GopMyiiaM, MOHUMAs POPMYITYKAK allTOPUTM
BBIUHCIIEHUS; AJI COCTABJIECHUS (POPMYJI, BBIPAKAIOIIUX 3aBUCUMOCTH MEXKY PeaIbHBIMU
BEJIMYMHAMM; JUIS HAXO0XKIEHUS HYKHON ()OpMyJIbl B CIIPAaBOYHBIX MaTepuaax;

®  IIpU MOJEIMPOBAHUU NIPAKTUYECKUX CUTYALM U UCCIEN0BAHUN ITOCTPOEHHBIX
MoJienel (MCIob3ysl anmnapar anreopsl);

®  [IpU UHTEpIpETALMH IPaPUKOB 3aBUCUMOCTEN MEXAY BEIMYUHAMHU, IEPEBOJIS HA
A3bIK (DYHKIMH U UCCleysl peajbHble 3aBUCUMOCTH; JJIS1 paCY€TOB, BKIFOUAOLIUX
HpOCTENIINEe TPUTOHOMETPUUECKHE (POPMYIIBI;

e  IIpW 3allMCU MAaTEMAaTHYECKUX YTBEPKIEHUH, 10Ka3aTeNbCTB, PEIICHUH 3a/1ay;

e B aHAJIM3€ PEAIBbHBIX YUCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUAE THArPAMM,
rpaduKoB;

®  [IpU pELIEHUU y4EOHBIX U MPAKTUYECKUX 3aJa4, OCYLIECTBIISISI CUCTEMaTHYECKHUMA
nepedop BapuaHTOB;

*  IIPU CPAaBHEHUU IIAHCOB HACTYIUJICHUS CIYyYalHbBIX COOBITUH;

® Ui OLIEHKU BEPOSATHOCTHU CIIy4alfHOTO COOBITHSI B TPAKTHUUECKUX CUTYALUSAX,
CONOCTABJICHUS MOJENIH C PEaJIbHON CUTYyaluen;

BJIa/IeThb KOMIIETEHIMAMM:

. y4eOHO-T103HaBATENbHOM, [ICHHOCTHO-OPUEHTAIIMOHHOU, PeIIEKCUBHOM,
KOMMYHHUKaTUBHOM, HTHPOPMAIIMOHHON, COLIMATILHO-TPY/I0BOM.

KoHTpoabHO-n3MepuTe/IbHbIE MATEPHAJIBI:

7 kaacc: 3BaBuu JL.U., Ky3nenosa JI.B., CyBoposa C.b. Jlugaktuueckue MaTepuaibl
no anredpe, 7 kiacc. — M.: [Ipocsemenne, 2014.

KonTponsnas padora Nel no teme «Bolpaxkenusi, Tox/1ecTBa, ypaBHEHUsD, TP 99

KonTponwsnas padora No2 «ypaBHeHHE U ero KOpHH», cTp 103

KonTponsnas padora Ne3 mo teme «Dynkiuny, ctp 107

KonTpoasnas padora Ne4 no temam «CTeneHb C HATYpaJbHBIM ITOKA3aTENIEM U €€
cBoiicTBa.OaHowieHb»,cTp 111

Kontponbshas pabota Ne5 no reme «BoiHecenne 00IIeT0 MHOKHUTEINS 3a CKOOKH», CTP
115

KounTponsnas padora Ne6 nmo teme «MHorounens», ctp 119

Kontponbshas pabora No7 «PaznoxkeHre Ha MHOXHUTEIHU C TOMOIIBIO (OPMYIT
KBaJipaTa CyMMBbI M KBaJparTa pa3HOCTW», cTp 123

KontponsHas padora Ne§ no teme «IIpeobpazoBanue 1enbiX BeIpaxkeHuin», ctp 127

KonTponsnas padora Ne9 no teme «CrucTeMbl TMHEHHBIX YPABHEHUH C IBYMS
nepeMeHHbIMIY, cTp 131

Wrorosas koHTpoibHas pabdota, ctp 139, 143

8 kaacc:’Koxos B. Makapsiues 0. H., Munatok H. I'. Jlugaktuueckue maTepuaibl
no anrebpe, 8 kinacc. — M.: [Ipocemenne, 2014

KontponpHas padora Nel «Cymma u pazHocTs ApooOei», ctp 106

KontponbHas pabora Ne2 «Parmonanpabie 1poduy», ctp 108

KonTponsnas padora Ne 3 «KBanpaTHsie kopHU», cTp 110



KonTponbsHas padora Ne 4 «IIpumeHeHre cBOWCTB apu(pMETUUECKOTO KBAIPATHOIO
KOpHsi», cTp 112

KontponpHas pabora Ne 5 «KBagpaTHsie ypaBHeHUs», cTp 114

KonTponsnas padora Ne 6 «/{poOHbIe palilnoHanbHbIE ypaBHEHU», cTp 115

KontponpHas padora Ne 7 «UuciioBble HEpaBeHCTBA M X CBOMCTBay, cTp 116

KonTponsnas padora Ne 8 «HepaBeHcTBa ¢ 0fHOM MTEPEMEHHON U UX CUCTEMBI», CTP
118

Kontponbnas padora Ne 9 «Ctenens ¢ nenspiM nokasarenem», ctp 122

Hrtorosas koHTposibHas padota, cTp 124, 125

9 knacc:Makaperues 0. H., Munatok H. I'., Kpaitnesa JI.b. /lunaktuueckue
MaTtepuaibl 1o anreope, 9 kimacc. — M.: [Ipocsemienue, 2014.



YYEBHO-METOAUYECKOE U THOPOPMALIMOHHOE OBECITEYEHUE
KYPCA
OcHosénas numepamypa:

1. Makapsrues FO.H., Munatok H.I'., Hemmkos K.U., CyBoposa C.b.
Anrebpa: yueOHHK 1 7 Ki1acca o01ieo0pa3oBaTeNbHBIX YUpEKISHUH. — M.:
[Tpoceemenue, 2023.

2. Makapsrues F0.H., Munatok H.I'., Hemmkos K.U., CyBoposa C.b.
Anrebpa: yueOHHK U1 8 Ki1acca o01eo0pa3oBaTebHBIX YUpEKISHUNH. — M.:
[Tpoceemenue, 2016.

3. Makapsrues FO.H., Munatok H.I'., Hemmkos K.U., CyBoposa C.b.
Anrebpa: yueOHuk /i 9 kitacca o0iieo0pa3oBaTeNbHBIX YUpexKaeHUM. — M.:
[Tpoceemenue, 2016.

4. VYueOnoe uznganue «IIporpammsl 0011e00pa30BATENBHBIX YUPEKICHHI:
Anrebpa. 7-9 xin.»/ Coct. T.A.Bypmuctposa. — 2-¢ u3a.— M. [Ipocsemienne, 20é4.

Jlononnumenvnan numepamypa:

1. 3BaBuu JI.U., Ky3nenosa JI.B., CyBopoBa C.b. lunaktuueckue
Martepualsl 1o aiareodpe, 7 kinacc. — M.: [Ipocsemienue, 2015.

2. Koxos B.MakapsiueB 0. H., Munmatok H. I'. Jlugakrnueckue
Martepuaisbl 1o aiareodpe, 8 kimacc. — M.: [Ipocsemienue, 2014.

3. Makapsrues 0. H., Munaiok H. I'., Kpaiinesa JI.b. JIlugakrudeckue
Matepualsl 1o aiareope, 9 kimacc. — M.: [Ipocsemienue, 2014.

4. I'A 2013 Maremartuka. 9 kiacc ['ocynapcTBeHHasi HUTOrOBast

arrectanus Tunosslie TecToBbie 3aganus / .B. fAmenko, C.A. Illectakos, A.C.
Tpenanmn, A.B Cemenos, I1.1. 3axapos - M.: «Ok3amen»

5. JI.B. Ky3nemnoga, C.b. CyBoposa u np., COOpHUK 3aiaHHil 1715t
MOJITOTOBKH K TOCYIapCTBEHHOM UTOTOBOM aTTecTaluu B 9 Kiacce, u3/1-BO
«IIpocemennen, 2010 r.

6. Hacronpnas kaura yunrens marematuku. M.: OOO «M3gaTenscTBO
ACT»: OO0 «13narenbctBo AcTpenby, 2013

7. Marematuka: 9 xin.: k. st yaurens / C.b.CyBoposa,
E.A.bynnmosuy, JI.B.Ky3nenosa, C.C.MunaeBa. — M.: IIpocsemenue, 2012.

8. ExxenenenpHOe yueOHO-METOIMUYECKOE TIPUIIOKEeHHE K TazeTe «llepBoe
ceHTs10psi» Maremaruka.

9. Hay4Hno-TeopeTtndeckuii 1 MeTOAUYECKUM )KypHal «MaremaTuka B
LIKOJIE».

10. Untepuet-pecypc «Ennnas xomtekius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcoBy. — http://school-collection.edu.ru.

11. NuTtepuer-pecypc « OTKpbITHINA OaHK 3aJaHUM IO MAaTEMaTUKE». —
http://mathege.ru:8080/or/ege/Main.

12. http://www.prosv.ru - caiit u3ngarenscta «IIpocBerienue» (pyopuka
«MaremaTtuka)

13. http:/www.drofa.ru - caiit usnarenscrsa JIpoda (pyopuka
«MaremaTtuka)

14. http://www.alleng.ru  -uaTepHET pecypch

15. MynbTUMEIUNHHBIE TIPE3ESHTALIUH.
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