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IosicHuTeILHAS 32N CKA

OcobennocTy padoyeii mporpaMMbl

PaGouast mporpamma kypca «IIpakTHKyM 1O MaTeMaTHKE» COCTABICHA B COOTBETCTBHH C TPEOOBAHUSIMU
®denepanbHOr0 rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOIIETO 00pa30BaHUS U SBISETCS
4acThIO OCHOBHOI 00pa3oBaTenbHOl nporpammbl MBOY BCOIL Ne 1.

[Tporpamma pa3zpaboTaHa Ha OCHOBE:

-Koaudukaropa TpeOOBaHMI K YPOBHIO IOATOTOBKM OOyJaromMXCsi JJsi IPOBEJIEHUS OCHOBHOTO
roCyJapCTBEHHOT0 SK3aMeHa 1o Maremaruke 2024 r.

-crenu(UKauy KOHTPOJIBHBIX W3MEPUTENIbHBIX MaTepuasoB Ajs npoBeneHus B 2024 rogy OCHOBHOTO
roCyJapCTBEHHOI'0 2K3aMeHa I10 MaTeMaTHKE.

-JIEMOHCTPAIIMOHHOTO BApHaHTa KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTEPHANIOB Ui mpoBeaeHus B 2024 rony
OCHOBHOT'O F'OCY/IapCTBEHHOT'O 3K3aMEHa 10 MaTEMaTHKE.

[Iporpamma dakyneratuBHOTO Kypca «lIpakTukym mo matemaTuke B 8-9 kiacce» OpHeHTHpOBaHA Ha
MPUOOpPETEHHE OMPENEICHHOIO OIbITa PEHICHUS 3aJad Pa3JIUYHBIX THUIIOB, MO3BOJIAET YYCHUKY TMOJYyYUTh
JOTIOTHUTENIbHYIO MOATOTOBKY JJISl CIaYM 9K3aMeHa 10 MaTeMaTHK e 32 KypC OCHOBHOM IIKOJIBL.

LlesieBble yCTAHOBKH IIKOJbHOI0 MaTeMaTH4eCKOIro 00pa3oBaHus 1J1sl 00y4aroluXcs
W3yyenne maTeMaTHUKH Ha 0a30BOM YpPOBHE OCHOBHOTO OOIIETO0 OOpa3OBaHUs HAIMPABICHO HA JOCTHIKCHHE
CIEIYIOUMX LEJIeH:

* (hopMHpOBaHUE MPECTABICHUI O MaTEMAaTHUKE KaK YHHUBEPCATbHOM SI3bIKE HAYKH, CPEACTBE MOJICIHPOBAHUS
SBJICHUH U MIPOLIECCOB, 00 UJIeAX U METOJaX MaTeMaTHKU;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, AITOPUTMUUYECKON KYIBTYPHI,
KPUTUYHOCTH MBIIITICHUSI Ha YPOBHE, HEOOXOIUMOM I Oyayiiel mpodeccruoHaabHOM AeITeTbHOCTH, a TaKXKe
MOCTIeIYIOUIETO 0Oy4YeHHsI B BBICIICH IIKOJIE;

* OBNIAJICHHE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOTUMBIMH B TOBCEAHEBHOM KU3HU, JUTSI U3Y4EHUS
HIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 2 0a30BOM YpOBHE, Ul MOJy4eHHs] 00pa30oBaHUs B 00JaCTsIX,
He TpeOyIoUMX yriyOJlIeHHONH MaTeMaTU4eCKON MOITOTOBKY;

* BOCIUTAHHE CPEJCTBAMH MaTEMAaTHKH KYJIbTYpPhl JIMYHOCTHU, TMMOHMMAHUS 3HAYMMOCTH MAaTEMaTHUKHU IS
HAy4YHO-TEXHUYECKOTO IPOrpecca, OTHOUICHUS K MaTEMaTHKE KaK K 4aCcTH O0IIeUeI0BeYeCKOi KYIbTyphl uepe3
3HAKOMCTBO C UCTOPUEH pa3BUTHSI MAaTEMATHUKH, IBOJIFOIIUEN MATEMATUYECKUX UIEH.

N3ydyenne mareMaTUKU B OCHOBHOM IIKOJIE HANIPaBJIEHO HA IOCTUKEHUE CICAYIONMX HeJiei:
1)6é nanpasnenuu nuunocmmnozo pazeumus

» pa3BUTUE JIOTUYECKOTO U KPUTHYECKOTO MBINUICHUS, KyIbTypel pedn. CrnocoOHOCTH K
YMCTBEHHOMY 3KCIIEpUMEHTY;

» (dopMHupOBaHNE Y 00YJAIONMXCS MHTEIICKTYaIbHOM Y4ECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K MPEOJI0JICHUIO MBICTTUTEIBHBIX CTEPEOTHUIIOB, BHITEKAIOIMX U3 OOBIICHHOTO OIbITA;

» BOCIHTAHHE KA4eCTB JINYHOCTH, OOCCIICYMBAIOIIMX COIHAIBHYI0 MOOUIBHOCTH, CIIOCOOHOCTD
MPUHUMATh CAMOCTOSATEIbHBIC PEIICHHUS;

» (GOpMHpOBaHME KAa4yeCTB MBIIUICHHUS, HEOOXOMUMBIX IS aJanTalldd B COBPEMEHHOM
nH(}pOpMaIMOHHOM O0IIECTBE;

» pa3BUTHE HHTEpEeca K MATEMaTUICCKOMY TBOPUECTBY U MATEMATHICCKUX CITOCOOHOCTEI;

2) 6 MemanpeomenmHoM HanpasieHuu

» (QopMupoBaHHE TPEICTABICHUH O MaTeMaTHKE KaK YacTH OOIICYeIOBEYeCKON KYIBTYPHI, O
3HAUYMMOCTHU MAaTEMATHUKH B PA3BUTHH [TUBUJIN3ALIUH U COBPEMEHHOTO 00IIeCTBA;

> pa3BUTHE TIPEACTAaBICHWA O MaTeMaThKe Kak ¢opMe ONHUCAaHHWS M METO/AC IO3HAHHS
JNCUCTBUTENBHOCTH, CO3JaHUE YCIOBUM [ MPUOOPETEHUS TMEPBOHAYAIBLHOTO OIBITA
MaTeMaTHYeCKOro MOJIETUPOBAHUS;

» (QopMmupoBaHHe OOUMX CHOCOOOB HWHTEIICKTYAIIbHOW JEATEIIbHOCTH, XapaKTePHBIX IS
MaTEeMAaTHKU U SIBIISIOLMXCS OCHOBOM MO3HABATEIbHOW KYJABTYPbI, 3HAUMMOM JUISI PA3IMUHBIX
cdep 4enoBeUYECKOM AeITCIIEHOCTH;

3) 6 npeomemnom HanpagieHuu
» OBIAJCHHC MAaTEMaTUYSCKHUMH 3HAHWSAMHU M YMEHUSIMH, HEOOXOIUMBIMH IS TIPOJIOJDKEHUS
OoOy4eHHsI B CTaplliel IIKOJE€ WM WHBIX OOIIe00pa30BaTENbHBIX YUPEKACHUAX, HIYyUCHHS
CMEXHBIX JUCIUTUINH, TPUMEHEHUS B TIOBCETHEBHOM KU3HH;



> CO3JaHUC (1)YHIlaM€HTa JI1 MaTEMAaTHYCCKOI'o pa3BUTH A, q)OpMI/IpOBaHI/Iﬂ MCXaHU3MOB MBIIIUIICHH A,
XapPaKTCPHbIX JIA MaTeMaTHYEeCKON JACATCIIbHOCTU.

Kypc npeaycmarprBaeT OBTOPHOE pPAaCCMOTPEHHME TEOPETUUECKOIO MaTepuasa 10 MaTeMaTHKE, U B IIEPBYIO
ouepe/ib HallpaBJIeH Ha YCTPaHEHUE «IIPOOeIoB» B 3HAHUAX 00yJarOIIMXCs 10 OCHOBHBIM M3y4EHHBIM pa3zesiaM
3a KypC OCHOBHOM IIKOJIBL.

OcHoBHas 3aja4a 00yueHUss MaTeMaTUKe B IIKOJIE 3aKJII0UaeTcs B 00ECIEYeHHH MPOYHOTO U CO3HATEIBHOTO
OBJIQ/ICHUS YJallMMUCS CUCTEMOI MaTeMaTHYeCKUX 3HAaHUI U yMEHUH, He0OXOJUMBIX B ITOBCEHEBHOM KU3HU
U TPYIAOBOH JIEATEILHOCTU KaXkJIOMY WIEHY COBPEMEHHOI'0 OOIIECTBA, TOCTATOYHBIX Ul U3Y4EHUS CMEXKHBIX
JUCLUIIIMH ¥ TPOJOJDKEHUsT oOpa3oBaHus. [loaToMy Hapsqy C pelleHHEeM OCHOBHOM 3a/Jayd PacIIMpPEHHOE
U3y4eHHE MaTeMaTUKH MpeaycMaTpuBaeT (POPMUPOBAHUE Yy ydallMXCsA YCTOMYMBOIO MHTEpeca K IpPEeIMETy,
BBISIBIICHWE W Pa3BUTHE WX MaTEMaTHYECKHX CIIOCOOHOCTEH, OPHEHTalWI0 Ha MpOo(eccHu, CYIeCTBEHHBIM
00pa3oM CBsI3aHHBIE C MATEMATUKOM, TIOATOTOBKY K 00y4eHHUI0 B Kosuteke u ITY.

OOyuaronmecs, BbIOpaBILME NaHHBIN (PaKylIbTaTHB, BO BPEMS YPOKOB pabOTarOT MO 3aAaHUSIM «OTKPBITOro OaHKa
3amanuii OI'D» @enepanbHOrO0 HHCTUTYTA NEAATOTMYECKUX U3MEPEHHUI.

OcHoBHast 1enb (akylbTaTHBa - 3TO IOATOTOBKA OOY4YalOUMXCS K TOCYAApCTBEHHOM (MTOrOBON)
aTTecTalMu 10 MaTeMaTuKe B 9 kilacce.
OCHOBHBIM JMJIAKTHYECKUM CPEICTBOM AJI JAHHOIO Kypca SBISIOTCA TEKCTHl pa3JWYHBIX TUIIOB 3ajad,

KOTOpbIE BBIOpPAaHBI U3 COOPHHUKOB s MOAroTOBKU K OI'D 1Mo MareMaruke, a Tak kK€ UCIOJIb30BaHbI 3aJaHus

HNurtepHer-pecypcos.
Tak kak OI'D oTiauyaercss OT OOBIUHBIX JK3aMEHOB, TO IOMHMO JIOIOJHHTEILHOW MaTeMaTHUeCKOM
MOATOTOBKHU, TPEOYETCSI HAYYUTh 00yJaroIIerocss padoTaTh C TECTaAMU, 3aIIOJIHATH MTPABUIILHO OJTAaHKH OTBETOB.
XapakTepuCTHKa YK3aMEHAIIMOHHON pabOThl O MaTeMaTHKe: paboTa COCTOMT W3 JABYX yacTeil. Ilepmas
4acTh HaMpapeHa Ha MPOBEPKY 0a30BOM MOJArOTOBKHU BBITYCKHHUKOB. JTa 4acTh paboThl coaepxut 19 3amanuii
C BEIOOPOM OTBETA, C KPAaTKUM OTBETOM M Ha COOTHECCHHE. BTopasi uacTh HanpapieHa Ha TudGepeHIInpOBAHHYIO
MPOBEPKY TMOBBIIIEHHOTO YPOBHS MOArOTOBKH. OHa CONEPKUT 3aJaHMs M3 PA3IMUHBIX pa3/eloB Kypca,
MpeayCMaTPUBAIOIIMX IMOJTHYIO 3aUCh X0/1a PEIICHUHN. 3aaHus BO BTOPOM YaCTH PACIIONOKEHBI IO HAPACTAHHIO
CIIOHOCTH — OT OTHOCHUTEIBHO MPOCTHIX JO AOCTATOYHO CIOXKHBIX, TPeOyroUmX CBOOOJHOTO BIAICHUS
MaTepUaJioM U BBICOKOTO YPOBHSI MaTEMaTHUYECKOTO Pa3BUTHSL.
®axkynpTaTUBHBIN Kype «lIpakTukyMm mo maTremaTuke B 8-9 Kiiacce» BXOJUT B 00pa3oBaTEIbHYIO 00JIaCcTh
«MatemaTurKa» 1 Ipe/ICTaBIseT yrIIyOJIeHHOe H3ydeHHE TeOPETUUECKOro MaTepuaia yKpylnHeHHbIMU OJI0KaMu.
Kypc paccuntan Ha y4eHUKOB, >KEJIaOIIMX OCHOBATEIbHO NOArOTOBUThLCS K ' IA. 3ansTus npoBoasrcs B
dbopme 0030pHBIX JICKIIHI, HA KOTOPBIX COOOIIAIOTCS T€OPETHUYECKHUE GAKThI M IPAKTUKYMOB T10 PEIICHUIO
3az1ad4.
[Ipu pabGoTe MCHONB3YIOTCA MPUEMBbI MAPHOM, TPYNIOBOM AESITENBHOCTH JUIS OCYILECTBICHUS 3JEMEHTOB
CaMOOIICHKH, B3AUMOOIICHKH, YMEHHE Pab0TaTh C MAaTEMATUIECKOM TUTEPATYPOI U BBIICIATH TIIaBHOE.

Onucanue MecTa Kypca B yueOHOM IJIaHe
Ha xypc «IIpaktukym mo matematuke B 8-9 kimacce» orBomutcs 1o 1 dacy B Hememo (mo 34 yaca B TOx).
Pabouas nporpamma yueGHOTO Kypca paccuuTaHa Ha 68 yueOHBIX HEEIb 3a 1Ba rojia 00y4eHHUs .

O01mas xapakTepuCTHKA Y4eOHOro Kypca:

OOyueHue B pamkKax oOpa3oBaTEIbHOW CHCTEMBI MPEACTaBISeT COOOM 1IETOCTHBIM U MPEeMCTBEHHBIHA
npolece, ONMUpAoLMKCS Ha AMHYI0 METOAMYECKYIO U IICUXOJOTHYECKYI0 0a3y M MaKCUMaJIbHO YUUTHIBAIOLIM il
BO3pacTHBIE 0COOCHHOCTH ydammxcs. CrucreMa MaTeMaTUYecKOro 00pa3oBaHUsl B OCHOBHOW IIKOJIE JOJDKHA
cTaTh OoJiee TMHAMUYHOM 32 CYET BApUATUBHON COCTABIISIIOIICH Ha BCeM MPOTSHKEHUH BTOPOHM CTYNEHU OOIIero
o0OpazoBaHuUsl.

Xapaxkmepucmuxa knacca: Y 0Oy4yaloumxcs JaHHOTO Kiacca HaOM0JaeTcss HHU3KUH YpOBEHb
c(hOpMHUPOBAaHHOCTH MAaTEMAaTHYECKUX 3HAHWUW M HU3Kas MO3HaBaTeIbHask akTUBHOCTh. O0ydaromecs: 9
KJIacCa MMEIOT Pa3HbIi YpOBEHb 3HAHUH U HCTIBITHIBAIOT 3aTPYAHECHUSI IPU U3Y4EHU U Y4EOHOTO MaTepHaa,
MO3TOMY TPHU U3II0KECHUH TEMbI HCTIONB3YeTCsl TIPUHIIKI OT IPOCTOTO K CiioxkHOMY. [logOuparoTcs 3ananus
WM TIPOOJIEeMHBIE CUTYyallUH, KOTOPBIE CIOCOOCTBYIOT JYUIleMy BOCHPHSITHIO M3Y4aeMOTO MaTepHala.




Ectp oOyuatronmecs (okomno 50%) uMeronmx HHU3KHHA YPOBEHb OOYUYE€HHOCTH, IS HHUX MaTepHal
U3JIaraeTcsi ¢ HCIOJIb30BaHMEM OOJIBbILEr0 KOJUYECTBA HAIVISIAHOCTH M IPAKTHUECKUX MeToJ0B. OHHU
TPeOyIOT HOCTOSHHOTO KOHTPOJIS M IIOMOIIM CO CTOPOHBI yunTess. [l JaHHOro Kiacca IUIaH upyeTcs
noa0op 3aJaHMii Ha OTPAOOTKY OCHOBHBIX BBIYMCIMTENBHBIX HABBIKOB M 3aJaHUM A cAayu

o0s3aTenbHOro MuHuMyma OI'3.

CrpykTypa Kypea

Kypc paccunran Ha 68 yueOHBIX 3aHATHNA. BKIIOUEHHBIN B MporpaMMy MaTepHal IpearnojaracT HOBTOPEHUE U
yrIyOJieHHe CIEAYIOIMX pa3/iesioB MaTeMaTUKHU MO TpeM MOAyIsiM: «Anredpa», «I'eomerpus», «PeanbHas
MaTeMaTHUKa:

o Ypciia ¥ BEIYMCICHUS

o AnreOpanyecKye BRIPAXKCHUS

e YpaBHCHHUS M HCPABESHCTBA

e YucnoBble MOCIeA0BATSIBHOCTH

o ODyHKIMHU
e KoopauHaTtsl Ha IpsAMOM B JIOCKOCTH

o [Teomerpus
o (CraTHCTHKA U TEOPHUI BEPOATHOCTEN

@DopMbl OPraHu3anum yueOHbIX 3aHATH I

@opMBI TIPOBEACHUS 3aHATUN BKIIOYAIOT B CeOsl JICKIWHM, MPAKTHKYMBI IO PEHICHHUIO 3a/a4, TPEHUHTH II0
UCIIOJIb30BaHUIO METOJIOB MOUCKa peteHNil. OCHOBOHN SIBISIETCSI CUCTEMHO-AEATeNbHOCTHBIN noaxo. Kaxnas
TeMa Kypca HauMHAeTCs C TIOCTAHOBKHM Y4eOHOH 3aaui, MOTHBAIIMOHHOTO dTara WA MPOOJIEMHON CUTYAIIHH.
Teoperndeckuii MmaTepuan uznaraercs B ¢popme MUHH JieKuuu. [lociae u3ydeHHuss TeOpeTUYECKOro MarepHraia
BBINIOJTHSIIOTCS] TPAKTHUECKUE 3a/IaHUS ISl €T0 3aKPEIUICHUS. 3aHITHS CTPOATCS C YUETOM HHIUBUAYaTbHBIX
ocobeHHOCTel 00y4aronmMXcsi, WX TEeMIa BOCIPHUATHS W YPOBHSA YCBOCHHs MaTepuaia. B xome oOyueHwus
HEPUOJANYECKH MTPOBOJATCS HEIPOAOJIKHUTENbHBIE, paccUUTaHHble Ha 5-10 MUHYT, mpoBepouyHble PabOTHI U
TECTOBBIC MCIIBITAHUS JJISl ONPEACTICHHs INIyOMHBI 3HAHUH M CKOPOCTH BBINOJHEHUS 3ajaHuil. KoHTponpHbIE
3aMepbl o0ecnieunBaroT 3((PEKTUBHYIO OOPATHYIO CBSA3b, MO3BOJIIOT KOPPEKTHPOBATH CBOIO JIEATEIBHOCTb.
CucremaTHueckoe MOBTOPEHHE CHOCOOCTBYET OoJiee IEIOCTHOMY OCMBICICHHIO HM3y4€HHOTO MaTepHana,
IOCKOJIbKY LIeJIeHaIIpaBIeHHOE OOpallleHHe K U3yY€HHBIM paHee TeMaM I03BOJIAET yJalMCsl BCTPauBaTh HOBbIE
MIOHSATHUS B CUCTEMY YK€ OCBOCHHBIX 3HAHUH.

[TporpamMma Kypca HpoaoJDKaeT M pa3BUBAET (DYHKIMOHANBHBIA M CPAaBHUTENBHBIA MOJIXOJ, 3aJI0’KEHHBIN
nporpamMmon mo marematuke. OpraHu3zanus yaeOHOW NeSTeIbHOCTH JIETeH BBITTOIHICTCS B pa3IHYHBIX (hopMax:
(bpoHTaNBbHONW (COBMECTHOE JEHCTBUS BCEX YUEHHUKOB IIOJI PYKOBOJCTBOM YUHUTENs), HHAMBUAYaJIbHON
(camocTosiTenpbHAs paboTa KaXXJI0T0 YUSHHKA), TpynmnoBoi (padoTa o 3-4 yenoBeka, 3aaHus JUIsl TPYIIT MOTYT
OBbITH OTMHAKOBBIMU MU TP PEpEeHIUTPOBAHHBIMHU).

MeTtonbl 0OyueHus:

CrnoBecHble: JIeKIIMs, pacckas, beceqa, co31anue NpooIeMHON CUTYallUH.

Harnaguele: wuirocTpanuy, JEMOHCTpAallMM Kak OObIYHBIE, TaK M KOMIIBIOTEpHBIE, 3aliTa pedepaTos,
IIpE3CHTALUMN.

[IpakTHyeckue: BbIOJIHEHUE POEKTHBIX paboT, caMOCTOATENIbHAs padoTa co CIPaBOYHUKAMU U JTUTEPaTypoit
(OOBIYHOM H AJIEKTPOHHOH), CAMOCTOSATENBHBIC MHUCHMEHHBIC YIPAXKHEHUS, CaMOCTOSTEIbHas pabora 3a
KOMIIBIOTEPOM, BblltosiHeHue KMM.

MemanpeomemHnule u npedmemmule pe3ynbmamnvl
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B pesynbraTe n3y4eHus JaHHOTO Kypca y BBITYCKHHKOB OCHOBHOM IIKOJIBI OyAyT CPOPMHPOBAHEI INYHOCTHBIC,
M03HABATEIbHBIC, KOMMYHUKATUBHBIC W PETYISITHBHBIC YHHBEpCAJbHBIC Y4eOHBIC JCHCTBHS KaK OCHOBA
y4e0HOTO COTPYAHUYECTBA U YMEHHS YUUTHCS B OOIIICHHH.

Memanpeomemnoie:

1) yMeHHE CaMOCTOSATENBHO IUIAHUPOBATh AbTEPHATUBHBIC ITYTH JOCTHKCHHS 1€JIei, OCO3HAHHO BHIOMPATH
Haubosee 3(h(heKTUBHBIE CIOCOOBI peIleHNs YUeOHBIX U MTO3HABATENbHBIX 33/1a4;

2) yMEHHE OCYIICCTBISATh KOHTPOJb MO PE3yJAbTaTy W MO CIOCO0y [eHCTBUS Ha YPOBHE MPOU3BOJIBHOTO
BHUMAaHUS U BHOCUTH HEOOXOMMbIE KOPPEKTUBHI;

3) yMeHHWe aJIeKBaTHO OIICHWBATH IPABHJIBLHOCTh WJIM ONIMOOYHOCTH BBIOJIHEHUs y4eOHOW 3amaud, e€
O00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pelICHMS;

4) 0CO3HAaHHOE BIIAJICHHE JIOTUYCCKUMH NEHCTBUSAMHU OMpEICICHUS TMOHITHIA, O0OOMIEHUs, yYCTAaHOBJICHHS
AQHAJIOTUH, KJIACCH(HUKAIIMU HAa OCHOBE CAMOCTOSTEIBHOTO BHIOOpAa OCHOBAaHUN M KPUTEPHUEB, YCTAHOBICHUS
POJIOBUIOBBIX CBS3CH;

5) yMeHHE yCTaHABIWBaTh MPHYUHHO-CJICICTBCHHBIC CBS3H, CTPOHUTH JIOTHUYECKHE PACCYKICHHUS,
yMo3akitoueHue( MHIYKTUBHOE, ISAYKTHBHOE H 110 aHAJIOTUH ) ¥ BBIBOJIBI,

6) yMeHHe cO3/1aBaTh, IPUMEHSTh U MTPEOOPA30BBIBATH 3HAKOBO- CHMBOJIMYECKHE CPEICTBA, MOJCIH M CXEMBI
JUIS pellieHns y9eOHbIX U MO3HABaTEIbHBIX 3a/1a4;

7) yMeHHe OpraHNu30BaTh y4eOHOE COTPYIHUIECTBO U COBMECTHYIO JACSATEIBHOCTh C YUUTENIEM M CBEPCTHUKAMU:
OTIpE/IEIIATD 1T, paclpeAesaTh GYHKIUU U POJIM YYACTHUKOB, OOIIME CIIOCOObI pabOThl; yMEHHE paboTaTh B
TpylIe: HaxOAUTh OOINee pelieHHE U pa3pemiaTh KOHOIMKTHI HA OCHOBE COTJIAaCOBaHHS IMO3UIUN U ydéTa
UHTEPECOB; CIIyIIATh MapTHEpa; GOPMYIUPOBaTh, APTYMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

8) hopmupoBaHUe U pa3BUTHE YICOHOW U OOINETIONB30BATEIHCKON KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIH30BaAHUS
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

9) nepBoHAYaIbHBIE MPEICTABICHUS 00 MACAX U O METOJaX MaTeMaTUKUA 00 YHHBEPCAILHOM SI3bIKE HAYKU U
TEXHUKH, O CPEJICTBE MOACITNUPOBAHMS SIBJICHUN U MTPOIIECCOB;

10) yMeHre HaXOJUTh B Pa3IMYHBIX HCTOYHUKAX HH(POPMaINIO, HEOOXOAUMYIO [UIS PEIICHUS MaTeMaTH YEeCKUX
npo0JIeM, U TPEACTABIATH €€ B MOHATHOHN (OopMe; IPUHUMATH PEIICHHE B YCIOBHIX HETOJIHON U M30BITOYHOM,
TOYHOW M BEPOSATHOCTHOW HHPOPMAIIHH.

Ilpeomemnvie:

1)oBnaseHne 0a30BbIM TOHSATHHHBIM amlapaToOM O OCHOBHBIM paszfeflaM COJCpKAaHHs;, MpEACTaBICHUE 00
OCHOBHBIX M3Y4aeMBbIX MOHATHIX (UHUCII0, FeoMeTprudecKas GUrypa) Kak BaKHEHIIIMX MaTeMaTHUYECKUX MOJIEIISX,
MIO3BOJISIIOIIMX OIUCHIBATH M N3Yy4aTh peasibHbIC MPOIECCHI U SIBJICHNUS;

2) ymeHue paboTaTh C anredpanuecKuM U FeOMETPUUIECKUM TEKCTOM (aHATTM3UPOBATh, U3BJIEKATh HEOOX0IUMYIO
UH(POPMAINIO), TOYHO M TPAMOTHO BBIPAXKAaTh CBOM MBICIM B YCTHOH M HMHCBMEHHOW peyd C NMPUMEHEHUEM
MaTeMaTHYeCKO TEPMUHOJIOTHMH U CHMBOJIMKH, MCIOJB30BATh PA3JIMYHBIC S3BIKH MaTEMaTHUKH, IPOBOJHUTH
KJIaccu(UKAIIH, JOTHIECKHE 000CHOBAaHUS, JOKA3aTEILCTBA MAaTEMAaTHIECKHUX YTBEPIKAICHUI;

3)oBraicHHE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUMCIICHHIA,

4)oBnazeHue anreOpanyecKuM U reOMeTPUUECKUM S3bIKOM, YMEHHE UCIIOIB30BATh €T0 JUIsl ONMCAHUS TPEIMETOB
OKPYXAIOIIETO MHpa, pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJICTABICHUH W W300pa3WTENbHBIX YMEHHH,
npruoOpeTeHne HaBbIKOB T€OMETPHYECKHX IIOCTPOCHHUIA;

5) ycBOGHHE CHCTEMAaTHYECKHX 3HAHUH O TUIOCKUX (PUTYypaxX M MX CBOIMCTBAX, a TAK)Ke Ha HATJISTHOM YPOBHE -O
IPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJIaX, YMEHHE MPUMEHITh CUCTEMAaTHUECKUE 3HAaHUS O HUX JJIS peIICHUS
reOMETPHUYECKHUX M MTPAKTHYECKHX 3a/1a4;

6) yMeHHE MPUMEHSTh U3YyYCHHbIC IMOHATHS, PE3ylbTaThl, METOMBI Ul PEIICHUS 3a7ad MPaKTHYECKOTO
XapakTepa 1 3aJa4 U3 CMEXHbIX JUCIUIUINH C HCIOJIb30BAaHUEM IIPU HEOOXOAMMOCTH CIIPAaBOYHBIX MAaTEPHAJIOB,
KaJIbKYJISTOPOB, KOMITBIOTEPA.

KoHTpoJib U cucTeMa o11e HUBAHUS
Texymmii KOHTPOJIb YPOBHSI MaTepUalia OCYILIECTBISIETCS. HA KAXOM 3aHSTHH 10 PE3YJIbTaTaM BbINOJHECHUS

oOy4Jaromucs padorT.
B xon11e kypca OyayT mpOBEICHBIL:



-3a4€T 10 MPOBEPKE YMEHUSI OPUEHTUPOBATHCA B 33/IaHUSX TIEPBOM YaCTH U BBIMOJHATH UX 32 MUHUMAJIbHOE
BpeMms;
-TECTHPOBAHUE IO MTPOBEPKE YMEHUSI paObOTATh C MOJIHBIM TEKCTOM M OJTAHKAMH OTBETOB.
[TpakTudeckas paboTa mpeanoaaraer:
- TIepexo]] OT MPOCTHIX TUIIOB 3aJaHU MEPBOM (00A3aTEIBHON ) YACTH IK3aMEHAIIMOHHOW PabOThI K 3aJaHUSIM
BTOPOU 4acCTH;
- TPEHUPOBOYHBIE TECTHI B PEXKHUME «T€CTA CKOPOCTHY;
- TPEHHPOBOYHBIE TECTHI B PEIKMUME MaKCUMaJIbHON HArPy3KH, KaK M0 COJIEPKaHUI0, TAK U TT0 BPEMEHU.
[IpucyrcTByeT Kak KauecTBEHHas, TaK W KOJUYECTBEHHAs OIleHKa JesATelIbHOCTH. KadecTBeHHas OIleHKa
0asupyeTcs Ha aHAIM3€ YPOBHS MOTHBAIlUU yJaIMXCs, UX OOIIECTBEHHOM MOBEJICHUH, CAMOCTOSTEIIBHOCTH B
OpraHu3aluy yueOHOro TPyHa, a Tak e OLEHKE YPOBHS aJanTalliy K MPeUI0KeHHOW )KM3HEHHON CUTYyalluu
(cmaum sk3amena mo anredpe B (opme OI'D). KonmmdecTBeHHas OICHKA MpeTHA3HAUEHA I CHAOXEHUs
yyanmxcsi OOBEKTHBHOM HH(OpMmaiueir o0 OBIaJieHUH HUMHU Y4eOHBIM MaTEpHaIOM U TMPOU3BOAUTCA IO
NATUOAIITIBHON CUCTEME.
HTOroBbIif KOHTPOJB pean3yeTcs B ABYX (hopmax: TpaJullMOHHOTO 3a4€Ta U TECTUPOBAHUS.

B nensx wcmpapieHus nmpoOeIoB B 3HAHUSAX YYAINMXCS OCYIIECTBIATh CHCTEMAaTHYSCKHA KOHTPOJIb 3a
MOCEUIEHUEM KOHCYJIbTALINH.

YyeOHO-TEMATHYE CKU I IIJIaH
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Yucna u BEIUMCIECHUS
Anrebpanyeckue BbIpaKeHHUS
VYpaBHEHUSs 1 HEPABEHCTBA
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CONAEP/KAHUE YYEBHOI'O KYPCA

I[To mporpamme (hakynbTaTUBHOTO Kypca 3a JiBa roja o0ydeHus §-9 Kjacc mpeICTOUT PaCCMOTPETh:

Tema 1. Uucaa u Borunciaenns (89)
Haxoxnenue 3HaueHuil BblpakeHuil. CpaBHeHHE uMcen. PemieHue 3amady Ha 4acTH M IMPOLEHTBHI.
CBoOlCTBa CTENEHU C HATYPAJBHBIM U IEJBIM Moka3aTessiMu. CBoiicTBa apruMETHIECKOTO KBAPATHOTO
KopHA. CranpapTHbii BuJ uncia. QopMylibl COKpalEHHOrO yMHOXeHud. IIpuémel pasznoxxeHus Ha
MHOXUTENU. Beipaskenne nepeMeHHon u3 popmMyIsl.

Tema 2. Anreopanyeckue BpipakeHus(10q)
Haxosxnenne 3HaueH BRIpaXKEHUS TIPY 33/ IaHHBIX 3HAUCHU X IIEpeMeHHbIX. [IpeoOpa3oBaHue TpOOHBIX
BelpakeHunil. CokpareHue JpoOeii. VYmpolieHHWe BbIpaXEHUH. 3aJadud  Ha <«JIBWIKEHHE», Ha
«KOHIICHTPALIUIO», HA «CMECH U CIUIaBbI», Ha «paboTy». ToxaecTBeHHbIe MpeoOpa3zoBaHus. JlomycTumbie
3HAYCHUS IEPEMEHHBIX.

Tema 3. YpaBHeHusi u HepaBeHcTBa(109)
CriocoOsI pelieHHsl pa3IMYHbIX YPaBHCHHU 1 HEPABEHCTB (YMCIIOBBIX, TUHEHHBIX, KBaIPaTHBIX). MeToa
uHTepBasoB. O6nacTh onpeaenaeHus BoipakeHus. CHCTeMbl ypaBHEHHU U HEPaBEHCTB. TEKCTOBBIC 3a/1a4U
U CTIOCOOBI X PEIICHUS.

Tema 4.Yucaossble nociaenopareabHocT (10u)



http://opengia.ru/subjects/mathematics-9/topics/1
http://opengia.ru/subjects/mathematics-9/topics/2
http://opengia.ru/subjects/mathematics-9/topics/3
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Onpenenennie apupMETHIECKOH U TEOMETpPUUECKOl mporpeccuii. PexyppentHas dopmymna. dopmyssin-oro
yrieHa apu(MeTHUecKoi U reOMEeTPUYECKOl mporpeccuii. XapakTepuctuueckoe cBoicTBo. CyMMa N-TiepBBIX
ywieHoB. KomOuHupoBanubie 3a1aun. CymMmma 0€CKOHEUHOM TeOMEeTPHIECKOM MPOTrPEeCCHH
Tema 5. Dynkuuun(6y)
OyHKIMH, UX CBOMCTBA U Tpaduku (JIMHEHAas, 00paTHO-NIPONIOPLIMOHAIbHAS, KBAJpaTUYHAasl, CTEIIEHHas
u 1p.) Obnacts onpeneneHus: GpyHKuuU. «CUUThIBaHHUE» CBOWCTB (pyHKIMM 1o €€ rpaduky. AHanu3
rpauKoB, OMMCHIBAIOUMX 3aBUCUMOCTh MEXJIY BEITUYMHAMH. YCTAHOBJIEHHE COOTBETCTBHUSI MEXKIY
rpadukoM QYHKIMH U €€ aHATUTUIECKUM 3a/IaHUEM.
Tema 6. KoopanHaThl Ha MPSIMOii M IJI0CKOCTH (69)
N300pakeHre 4YHceNn TOYKAMU KOOPAMHATHOM NpsMOil. YpaBHEHHUs NpsSIMBIX, Hapabon, rumepOor.
['eomeTpuyecknii cMmbIcT KOI(POUIHEHTOB IS YpaBHEHUW mpsiMor u mapabonsl. [ 'paduueckas
WHTEpIpPETALNs] ypaBHEHUI U HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.
Tema 7. 'eomeTpusi (124)
['eomeTrpuyeckue ¢urypel u ux cpoiictBa. Teopema Iludaropa. PaBHoOenpeHHBI TpeyronbHUK. BricoTa,
MeauaHa, OMCCeKTpuca TpeyroibHuka. MHoroyronbHUKUA. OKpyKHOCTh U Kpyr. Ilmomaap kpyra. [mmHa
OKpY)KHOCTHU. Brincannble U nieHTpasibHble Yribl. COOTHOILEHHUSI MEXIY CTOPOHAMU U YIJlaMu TPEYrojibHUKa.
KacarenpHass Kk oOkpyxHocTH. POpMyiabl IUIOI@IEH MHOIOYTOJBHUKOB. PemeHue npsAMOYyroiabHBIX
TPEYTrOJIbHUKOB. 3a/1a4ll T€OMETPUUECKOI0 COACPKAHUS.
Tema 8. CTaTHCTHKA ¥ TeOpHUsi BepPOSITHOCTE (64)
[IpencraBnenue AaHHBIX B BHJE Tabnul, auarpamm, rpadukos. Pemenune komOuHaTopHBIX 3amad. CpenHee
apudmernyeckoe, pazmax, moga. Co0p M rpynmnupoBKa CTATUCTUYECKUX JaHHBIX. [lepecTaHOBKH, pa3MeleHus,
couetaHus. BeposTHOCTB ciydaitHoro coObITHs. ClI0KEHHE U YMHOKEHHE BEPOSTHOCTEH .
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http://opengia.ru/subjects/mathematics-9/topics/8

IlnanupyeMble pe3yJbTaTbl H3yUeHHUs Kypca
JIMYHOCTHBIE:
® TOTOBHOCTh W CIOCOOHOCTH OOy4aroIMXCs K CaMOPA3BUTHUIO U JIMYHOCTHOMY CaMOOIIPEEIICHUIO,
c(OpMUPOBAHHOCTh UX MOTUBAIIMH K OOYYEHHIO U TIO3HAHUIO;
® I[CHHOCTHO-CMBICIIOBbIC YCTAHOBKH OOYYAIOMIMXCS, OTPaKAIOUMEe WX WHIUBHIYATbHO-THIHOCTHBIC
MO3UIINH;
® chopMHPOBAaHHOCTH OCHOB I'PAKTAHCKOHN MJACHTUIHOCTH.
METAITPEAMETHBIE:
® OCBOEHHUE MEXKIPEAMETHBIX TOHATHI;
® OCBOEHHE OOYJAIONMMHUCA YHHMBEPCAJIBHBIX YYEOHBIX JEHCTBHI (IMO3HABAaTEIbHBIC, PETYIATUBHBIE U
KOMMYHUKATUBHBIC);
® CaMOCTOSTEIBHOCTD IUTAHUPOBAHUS U OCYIICCTBICHHS Y4eOHOM NesITeTbHOCTH;
® opraHu3anus yaeOHOro COTpyAHUUYECTBA C II€JaroraMu U CBEPCTHUKAMU;
® [TIOCTPOCHHE MHANBUAYaJIHbHON 00pa30BaTEIbHOIN TPACKTOPHH.
I[TPEAMETHBIE:
® OCBOCHHBIN 00YJaONMMUCS B XOA€ M3y4CHUS y4eOHOTO MpeaMEeTa OMBIT Criennu(GUUecKo Tt JaHHON
IpeIMETHON 00JIaCTH AEATEIBHOCTH O MOJIy4EeHUIO HOBOT'O 3HAHMUS, €r0 MPeoOpa30BaHUI0 U IPUMEHEHHIO;
® IIpeIMETHBIE PE3YJIbTAThl CTPYIIIAPOBAHBI 110 y4eOHBIM TpeameraM. OHu GOPMYIUPYIOTCS B TEPMHUHAX
«BBIITYCKHUK HAY4UTCs...» (Tpynmna oOs3aTeNbHbIX TpeOOBaHMiIl) U «BBITYCKHUK IOJYYUT BO3MOKHOCTH
HAY4UTHCS ...» (HE AOCTHXKEHUE ITHX TPEOOBAHUN BBITYCKHUKOM HE MOXET CIY)KUTh IIPENATCTBUEM JUIs
IIEPEBO/Ia €T0 Ha CIICAYIOLIYI0 CTYIIEHb 00pa30BaHUs).

B pe3ynbrare u3ydeHusi JAHHOTO Kypca 00yJaroImecs JTOJDKHBIL:

- 3Hamb TEOPETHYECKHH Marepuand IO MaTeMaTHKe 3a KypC OCHOBHOW IIKOJIBI, OCOOEHHOCTH
rOCyIapCTBEHHOU (MTOrOBOI) aTTECTAI[MU IO MaTEMATHKE; KaK UCIIOIB3YIOTCS MaTeMaTH4eckue GopMyIibl,
YpaBHEHHSI U HEPABEHCTBA; MPUMEPHI UX MPUMEHEHHUS I PEIICHUs] MATEMAaTHYECKUX M MPAKTUUYECKUX
3ajay;

- yMemb TIPUMEHSTH CBOM 3HAHMS B PCIICHUH MPAKTHYCCKUX 3aJaHUN 110 MaTEMAaTHKE 32 Kypc OCHOBHOM
IIKOJIBI; COCTABISATH OYKBEHHBIE BBIPAXKEHUS U OPMYJIBI IO YCIOBHSAM 3a]1a4; OCYIIECTBIISATH B BEIPAKCHUSIX
u ¢GopMynax YHCIOBBIE IOJICTAHOBKUM W BBINOJHATH COOTBETCTBYIOUIME BBIYMCIICHHUS, OCYIIECTBIATH
MOJICTAHOBKY OJHOTO BBIPKEHHS B JIPYroe; BbIpaxaTh U3 (HOPMYI OJHY MEPEMEHHYIO Yepe3 OCTaIbHBIC;
BBINOJIHATh OCHOBHBIE [JEHCTBHS CO CTEHNEHSAMHU C LENbIMA IOKa3aTeIsIMU, C MHOTOWIEHaAMU U C
anreOpandeckuMu JpoOsSMH; BBIIOIHATH PA3J0KEHHE MHOTOWIEHOB HAa MHOMMUTENH; BBINOJIHATH
TOXKJIECTBEHHBbIE MPEeoO0pa30BaHUsI PALIMOHAIBHBIX BBIPAKEHUM; MPUMEHATH CBOMCTBA apu(METHUUECKHX
KBaJIpaTHBIX KOPHEH JUIsl BBIYMCIICHUS 3HAUEHUIN U IPe0Opa30BaHU YMCIIOBBIX BBIPAKEHUMN, COJIEPIKALX
KBaJpaTHbIE KOPHU; pELIaTh JIMHEHHBIE, KBAPATHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHM S, CBOISALIMECS
K HUM, CHCTEMBI JBYX JIMHEWHBIX YPABHEHUM; pEIIaTh JMHEWHBIE U KBAaJPAaTHBIE HEPABEHCTBA C OJHOMU
MEePEeMEHHON M UX CHUCTEMBI; pPellaTh TEKCTOBBIC 3aJauu anreOpandyeckuM MeTOA0M, U300pakaTh 4YHcliia
TOYKaMH Ha KOOPJIWHATHOW MPSAMOM; OMPEAENATh KOOPAWHATHI TOYKU TUIOCKOCTH, CTPOUTH TOYKHU C
3aJJaHHBIMH KOOpJIWHATAMU; U300pa»kaTh MHOXECTBO PEIICHUN JTHHEHHOT0 HEPAaBEHCTBA; PACIO3HABAThH
apu(METUIECKHIE M TEOMETPUUECKHIE POTPECCHH; PEIIATh 3a]]a4H C MPUMEHEHHEM (POPMYJITBI OOITETo YIeHa
U CyMMBI HECKOJIbKUX TEPBbIX WICHOB; HAXOAWTh 3HAUCHUs (DYHKIUU, 3aJaHHOU (popmynol, Tabnuiei,
rpadukoM 1Mo ee apryMeHTy; HaX0uTh 3HAUCHHE apryMeHTa 0 3HaUeHHI0 PYHKIIMHU, 3aJaHHOUN rpaduKkoM
WU TaOJUIIEH; ONIpeesIsITh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy; MPUMEHATh rpaduIeCKUe MPeACTaBICHUS
IIPH PEIICHUH YPAaBHEHUI, CHCTEM, HEPABCHCTB; OIKCHIBATH CBOMCTBA M3YyYCHHBIX (DYHKIIU, CTPOUTH UX

rpaduku.
- YMemb TI0JIb30BAThCSI KOHTPOJIBHO-M3MEPHTEIILHBIMU MaTepUalaMu 1 OJITaHKaAMH.
Ha ocHOBe MoCTaBICHHBIX 33/1a4 IIPEIIOIAraeTCs, 9TO 00YJaoIMecs: JOCTUTHYT CIECAYIOIMX Pe3yIbTaToB:

- OBJIAACKOT 06I_I_H/IMI/I YHUBEPCAJIBbHBIMH IPUCMAMU U MTOAXOAaMHU K PCHICHUTO 3aJlaHui TECTA,
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- YCBOAT OCHOBHBIC ITPHUEMBI MBICJIMTCIIBHOI'O ITIOUCKA.

- BLIpa6OTaIOT YMEHHA CAMOKOHTPOJII BpEMCHU BBIITOJIHCHU S SaﬂaHHﬁ;

-Hay4daTcCsda OUCHUBATL TPYAHOCTH SaIIaHI/Iﬁ H, COOTBETCTBCHHO, pa3yMHO BI)I6I/IpaTI) 3aJlaHud IJid pClICHM A,
a TaAKIKC «KIIPUKUABIBATDH» PE3YJIbTAT BLIIIOJHCHUSA pa6OTBI.

IInanupyemble pe3yJbTaTbl 0CBOCHHS 00y4arOIIUMHCS OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMbl 0CHOBHOI0 0011ero oopazosanuss MbOY «COILL Ne7»

B coorBercTBUM C TpeboBaHusiMu CTaHgapTa CHUCTEMa IUIAHUPYEMBIX Ppe3yJAbTaTOB — JMYHOCTHBIX,
METaNpeMETHBIX U MPEIMETHBIX — YCTaHABIMBAECT U OINMUCHIBAET KJIACCHI YUeOHO-NO3HABAMENbHBIX U
YuebHO-npakmuieckux 3a0ay, KOTOpble OCBaUBAIOT 0OyJaroImecs B X01e 00ydeHHsI, 0c000 BBIIEISAS Cpenn
HUX T€, KOTOPBIE BEIHOCATCS HA UTOTOBYIO OLIEHKY, B TOM YHMCJIE FOCYJapCTBEHHYIO HTOTOBYIO aTTECTALHIO
BBIITYCKHUKOB

BbinmycKHUK HAy4YnTCA:

* BBOOUThH pe3YNbTarbl U3MEpPEHUN U Jpyrue LU(PPOBbIE JaHHBIE IS UX 00pabOTKH, B TOM YHCIE
CTaTUCTUYECKOH, U BU3YAJIM3aLIUH;

¢ CTPOUTH MAaTCMATUYCCKUC MOJCIIN

* MPOBOJUTH IKCIIEPUMEHTHI U KCCIICTIOBAHUS B BUPTYAJIbHBIX JTAOOPATOPHSIX IO €CTECTBEHHBIM HayKaM,
MaTeMaruke U HHpopMaTHKe.

Buinycknuk nonyuum 603M0M#CHOCHb HAYYUMbCA:

* IPOBOJIUTh €CTECTBEHHO-HAYYHBIE U COLIMAJIbHBIE U3MEPEHUs, BBOAUTh PE3YJIbTAaThl U3MEPEHUH U
Opyrux HU(GPOBBIX JaHHBIX U 00padaThIBaTh UX, B TOM YHCIIE CTATUCTUYECKH U C TIOMOIIBIO BU3YalIU3alliuu;

* AHAJIM3UPOBATH PE3YJILTATHI CBOCH ACATEIBHOCTH U 3aTPAYUBACMBIX PECYPCOB.

IlepeyeHb YUY€ 0HO-METOAMYECKUX CPEJACTB _00VUEHHU S

MeTtoanyeckune mocoous
1. Xoxos B. U., Makapsrae 0. H., Munmtox H. I'.//{lugaktudeckue Mmatepuaisl mo aareope, 9
kiacc— M.: TIpocsemenue, 2020.
2. Kyznenosa JI.B. u np. 'ocynapctBenHas utorosas arrectanus. Anreopa. COOpHUK 3aJaHUN IS
MOJTOTOBKU K TOCYAapCTBEHHON HTOTOBOM arTecTamnuu B 9 Kiacce.
3. Jlbicenko @.D. Maremaruka 9 witacc. Urorosas arrecranusa-2021. Usn. «Jlermon» Pocros-Ha-
Hony 2021r.;
4. MakapsiueBlO. H., MunmokH. I'., HemkoBK. U., CysoposaC. B.; nox pea. C. A. TensikoBckoro/
Anrebpa. 9 knacc: Yueb. mig o6meoOpazoBaTeabHbIX yupexaeHuit. — M.: [Ipoceemenne, 2019.
5. OI'D 2021. Maremaruka. TunoBssle TecToBble 3ajaHus. 36 BapuanToB. menko M.B., IllecrakoB
C.A. u gp. (2021, 224c.)
6. OI'D 2018. Harnsaueiid cripaBoyHMK 1o moarotoske k OI'D, EI'D. Ynanosa H.H. (2018, 304c¢.)
7. OI'D 2021. Maremaruka. CoopHuk 3ananuii. 750 3amanuii ¢ orBeramu. Koyarun B.B., Kouaruna
M.H. (2020, 240c.)
OI'D 2021. Marematudeckuii Tperaxep. JIpicenko @.D. u ap. (2021, 240c.)
9. OI'D 2021. Maremaruka. TUNIoBBIE 2K3aMeHAIIMOHHBIC BapuaHThl: 14 BapuanToB. [lox pen.
SAmenko N.B. (2021, 88c.)
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http://www.alleng.ru/d/math/math1239.htm
http://www.alleng.ru/d/math/math1673.htm
http://www.alleng.ru/d/math/math1673.htm
http://www.alleng.ru/d/math/math1665.htm
http://www.alleng.ru/d/math/math1640.htm
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http://fipi.ru/oge-i-gve-9Marematuka. OTkpbiThid OaHk 3amanuii [MA 2021 mo MareMaTHKe: MPOTOTHIIBI
3aaHUM.
http://www.mathgia.ru
http://en.edu.ru/db/sect/3217/3284 - EctecTBeHHO-Hay4HBIi 00pa30BaTeIbHBIA MOPTaN (y4eOHHKH,
TECTBI, OJIMMITHA/IbI, KOHTPOJIbHBIE)
http://mathem.by.ru/index.html- Maremarukaonline
http://matematika.agava.ru/
http://alexlarin.net/ege15.html
http://sdamgia.ru/
http://reshuege.ru/
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http://en.edu.ru/db/sect/3217/3284
http://mathem.by.ru/index.html
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