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PABOYAS NMPOTPAMMA
Kypca BHEYPOUHOH JIeATENBHOCTH [UIA Yuaunxes 9 giaccos

"Tpyaueie sonpocki O, Maremaruxa."

Mopma opraHuzanun: BHEYPOLHAsN
Hanpasaenne: O01meuuTenIeKTyaANBHOE

Cpox peasmmsanmn: | ron



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o Kypcy BHEYpOUHOH aesaTenbHOCTH « TpynHbie Bompockl OI'D.
Maremaruka» 1 9 kiacca pa3padboTaHa B COOTBETCTBUU ¢ TpeOoBaHUsIMU DeiepanbHOro
rOCy/IapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO OOIIET0 00pa30BaHusL.

MaremaTrueckoe 00pa3oBaHue SBISETCS 0053aTEIBHON U HEOTHEMIIEMOH YacThIO 00IIEro
00pa3oBaHus Ha BCEX CTYIEHSX IIKOJIbL. BBeIeHNE TOCy1apcTBEHHOM HTOTOBOM aTTeCTAIlNH

[0 MareMaTHKe B HOBOM (hopMe B 9 Kitacce BbI3bIBAET HEOOXOUMOCTh UBMEHEHUS B METOJaX U
¢dopmax paboTsl yunrtens. lanHas HEOOX0IUMOCTh 00YCIOBIIEHA TEM, YTO U3MEHHIIIUCH
TpeOOBaHMS K 3HAHHSIM, YMEHHSIM U HAaBBIKaM YYaIUXCS B MaTepHaiax dK3aMeHa 110
MatemaTke. Camo coaep:kaHne o0pa3oBaHUs CYLIECTBEHHO HE H3MEHUIIOCh, HO B paMKax
peanuzanun OI'OC u3menunacy GopMyIHMpOBKa BOIIPOCOB: BOMPOCHI CTATM HECTAHIAPTHBIMU,
3aJIal0TCsl B KOCBEHHOM (popme, OTBET Ha BOIPOC TpeOyeT NeTalbHOTO aHanu3a 3agaun. U ato
BC€ B IIEPBOM YacTH HK3aMEHa, KOTOpas MpeaycMaTpUBaeT 00s13aTeNIbHbIN YpOBEHb 3HAHUH.
Copepxanue 3a1a4 U300MITyeT MATEMaTHYECKUMHU TOHKOCTSIMU, Ha OTPAOOTKY KOTOPBIX B
o011eo0pa3oBaTeabHON MPOrpaMMe He OTBOJIUTCS IOCTATOYHOE KOJIMYECTBO yacos. B
00s3aTeNbHYI0 YacTh BKJIIOYAIOTCS 3a/1a4, KOTOPbIE JINOO M3ydaauch IaBHO, JINOO Ha MX
M3Yy4Y€HHE OTBOJIUIIOCH MaJIo€ KOJIMYECTBO BPEMEHH (IIPOIIEHTHI, CTAaHJAPTHBIN BUJT YUCIIA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB, 33J]au [0 CTAaTUCTHUKE, YTEHUE rpa@UKOB (PYHKIUN), a TaKKe
3aaun, TpeOyrolire 3HaHU| 10 IPYTUM IMIpeIMeTaM, Harpumep, 1o (pusuke.

OcHoOBHBIE 11eJIN Kypca
- JUariHoCTHuKa l'[pO6J'IeMHI)IX 30H,
- 3(ppexTHBHOE BBHICTPAUBAHNUE CUCTEMATUYECKOTO MIOBTOPEHHUS;

- IOMOIIIb B IPUOOPETEHUH OTIBITA PEIICHHS Pa3HOOOPA3HOTO KIIacca 3a/1ad Kypca, B TOM YHCIIe,
TpeOYIOINX TOUCKA YT U CIIOCOO0B PEIICHHSI, TPAMOTHOTO M3JI0’KEHUSI CBOUX MBICIICH B
dhopmate padot OI'D.

3amauum Kypca
- IOBTOPEHHUE U 3aKPEIUICHUE 3HAaHUH, YMEHUN U HABBIKOB, IIOJIYYEHHBIX B 5-8 1 9 Kkiaccax;

- Pa3BHUTHUC CIIOCOOHOCTH CaMOKOHTPOJIA BpEMEHHU, ITOMCKA oIIMOOK B IUIAHUPYCMBIX
HpO6J'IeMHI>IX 3aJaHUAX;

- opMUpPOBaHUE CIIOKOHHOTO, YPAaBHOBEIIEHHOTO OTHOIIICHUS K SK3aMEHY;
- IJIAaHOMEpPHAas MOrOTOBKA K IK3aMEHY;

- 3aKPCIINICHUC MATCMATHYCCKUX 3HaHHfI, KOTOPBIC IPUT'OOATCA B OOBIYHOM KM3HH U IIpu
IpOAOCJIKCHUHA O6pa30BaHI/I$I.

Jlureparypa
1. SImenxo U.B. Maremaruka OI'D. TUNoBbIe TECTOBLIE 3aJaHUS.
M., «39k3amen», 2019 1.
2. Kouarun B.B., Kouarnna M.H. Matemaruka. OI'D 2019. 850 3aganuii ¢ oTBETaMH.
M., «9kcMom, 2018 1.
3. MunaeBa C.C., MenpnukoBa H.b. MaremaTuka 9 kinacc. OCHOBHOM rocy1apCTBEHHBIN
sK3aMeH. TemaThueckue TECTOBbIe 3aAanus. [IBa Moayms: anrebpa, reoMeTpusi.

M.: «Bk3amen», 2019 r.



4. Jlanmo JI. /1., Tlomo M.A. OI'D 2019. Maremaruka. k3aMeHAIIMOHHBIN TPEHAKED.

M.: «Ok3amen», 2019.

CaiiTbl VI NOATOTOBKH K 3aHATHAM
1. OTkpbITHI OaHK 3a1aHUI 1T0 MaTEMaTHKE

http://mathege.ru/or/ege

1. JlemoHcTpalMOHHBIE BApHAHTbI

http://edu.ru/moodle

1. OTkpsITBII cerMeHT (enepanbHOT0 OaHKa TECTOBBIX 3aJJaHUI

http://fipi.ru/view/sections/141/docs

1. KoHTposbHbIE U3MEPUTENbHBIE MaTepUaIbl

http://fipi.ru/view/sections/92/docs

®denepanbHbIN HEHTP TECTUPOBAHUS

http://www.rustest.ru/

1. ®epepanbHbIil HHCTUTYT MEJArOrMUECKUX U3MEPEHUN

http://fipi.ru/

Kypc BHeypouHoli nedarenbHOoCTH «TpynHbie Bonpockl OI'D. MaremaTtuka» 9 kinacc mo3BoJisieT
obecrieunTh PopMUpOBaHUE KaK MPEIMETHBIX YMEHUN, TAK U YHUBEPCAIbHBIX YUCOHBIX
JEHCTBUM IMIKOJBLHUKOB, a TAKXKE CIIOCOOCTBYET JOCTIKEHHIO onpenenéHHbIX Bo DI'OC
JIUYHOCTHBIX PE3yIbTaTOB, KOTOPHIE B JAIIbHEHUIIIEM ITO3BOJIAT YUATAMCS PUMEHSITh
MOJTyYCHHBIC 3HAHUSI U YMEHUS JUIsl PeIICHUS Pa3IMYHBIX )KM3HEHHBIX 3a/1a4.

OT60p MaTtcpurajia 06y‘IeHI/IH OCYHICCTBIIACTCA HA OCHOBEC CIICAYIOIINX JUIAKTHYCCKUX
IIPUHOMXIIOB: CUCTEMATH3alluN 3HaHHﬁ, IOJIYYCHHBIX YUalllUMHUCS B HadaJbHOU IIKOJIC,
COOTBCTCTBUC 065[33TCJ'II)HOMy MHUHUMYMY COJACPKaHUA O6pa3OBaHI/I5I B OCHOBHOM IIKOJIC,
YCUJICHHUC O6IHCKy.]'IBTypHOI7I HAITPpaBJICHHOCTH MAaTEpHraJia; YUCT IICUXOJIOIr0O-I€AArOrui4CcCKux
OCO6€HHOCTCI>1, AKTYAJIbHBIX JUIA 3TOTO BO3pacTa, CO3JaHUC yCJ'IOBI/Iﬁ JJIA IOHUMaHUA 1
OCO3HaHHA BOCIIPHHUMACMOT'O MaTCpHrajia.

PaGouas mporpamma BHEYpOUHOIl aesiTenbHOCTH «Tpyanbie Bonpocskl OI'D. MartemaTuka» mis 9
KJacca paccuurtana Ha 0,5 yaca B Hezento, Bcero 17 yacos.

1. TIJIAHAPYEMBIE PE3YJbTATHI OCBOEHUE KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH

B cooTBeTCcTBHU C CDCI[epaJ'IBHBIM TOCYyHAapCTBCHHBIM CTAHAAPTOM OCHOBHOI'O O6IJ_ICFO
O6paSOBaHI/I$I BBIACIIIOTCA CICAYIOMNE I'PYIIIILI INIAHUPYEMBIX PE3YIIbTATOB, PCATIU3YCMBbIX
JIaHHO HpOFpaMMOﬁI JIMYHOCTHBIC, MCTAITPCAMETHBIC, ITIPCAMCTHBIC.

JInYHOCTHBIE pe3yabTaThI:
e OTBETCTBEHHOE OTHOLICHHE K YUEHUIO, TOTOBHOCTh M COCOOHOCTH 00yJaromuxcs K

CaMOpa3BUTHUIO U CaM006p3.30BaHI/IIO Ha OCHOBC MOTHUBAIlMH K 06yquI/110 M IIO3HAHUIO,



(hopMupoBaHNEe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIICHUH U COTPYJHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIUMH U MIIAIINMU B 00pa3oBaTeIbHO, yaeOHO-
HCCIIEI0BATENIbCKON, TBOPUYECKOM U APYTUX BUJIAX JIEATEIBHOCTH;

YMCHHEC SACHO, TOUHO, 'PaAMOTHO HU3JIaraTb CBOU MBICJIM B yCTHOfI ¥ TTMCHhbMEHHOM pcyu,

IIOHMMATh CMBICJI IIOCTABJICHHOM 3a/]a4M, BBICTPAUBATh apIyMEHTALUIO, IIPUBOIUTE IIPUMEDPHI U
KOHTPIIPUMEDBI;

MepBOHAYAIBHOE TIPEJICTABJICHNE O MaTEMaTHYECKON HayKe Kak cepe denoBedeckoi
NeSITeILHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYUMOCTH IS Pa3BUTHUS [TUBUIIH3AIINH,

KPUTHUYHOCTH MBIIJICHUA, YMCHHUEC paCliO3HABATh JIOTHYCCKHU HCKOPPCKTHBIC
BBICKAa3bIBaHHA, OTJIIMYATh TUIIOTE3Y OT (paKTa;

KpEaTUBHOCTh MBIIIJICHUS, THUIIUATUBA, HAXOJYMBOCTh, AKTUBHOCTD NP PEIICHUN
apupMETUYECKUX 3a]1aY;

yYMEHHE KOHTPOJUPOBATh MPOLECC U Pe3yIbTaT yueOHO MaTeMaTuYeCKOM
NEeATENBHOCTH;

(dhopmupoBaHUE CIOCOOHOCTH K SMOIIMOHATHFHOMY BOCTIPUATHIO MATEMATHIECKUX
00BEKTOB, 337124, PEIICHHUH, PACCYKICHUI;

MetanpeamMeTHblie pe3yabTaThbl:

CIIOCOOHOCTH CaMOCTOSITEIIFHO TIAHUPOBATH AJTbTEPHATUBHBIC ITYTH JTIOCTHKECHUS TEIICH,
0CO3HAHHO BBIOMpaTh Hambosee 3 (HEKTUBHBIE CTIOCOOBI pEIICHUS YICOHBIX U
MO3HABATEIbHBIX 337134,

YMEHHE OCYIIECTBIIATH KOHTPOJIb [0 00pa3ily 1 BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBIL;

CIOCOOHOCTH aJIEKBaTHO OLIEHUBATH MPABUIBHOCTD WIIH OIIMOOYHOCTh BBITTOJTHEHUS
yaeOHOH 3a1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€
peleHus;

YMCHHEC YCTaHABJIWBATh MIPUYUMHHO-CIICACTBCHHBIC CBA3U; CTPOUTH JIOTHUYCCKUC
PACCYKIACHUA, YMO3AKITIOYCHUA (I/IH,I[YKTI/IBHBIC, ACAYKTHBHBIC U 110 aHaJ'IOFI/II/I) u
BBIBO/JbI,

YMCHHE CO31aBaTh, IPUMCHATH U HpeO6pa3OBBIBaTB 3HaKOBO-CHUMBOJIMYCCKUE CPCACTBA,
MOZICIIN U CXEMBI IJIs1 PCIICHUA y‘le6HHX H II0O3HABATCJIbHBIX 3aJ1a4;

pa3BHUTHE CIIOCOOHOCTU OPraHU30BBIBATh YUeOHOE COTPYIHUYECTBO U COBMECTHYIO
JEeSITeNIbHOCTD C YYUTENIEM U CBEPCTHUKAMU: ONIPENENIATh LIEIH, pacipeaensiTh QyHKIUU
Y POJIM YYaCTHUKOB, B3aUMOJCHCTBOBATh U HAXOAUTH OOIINE CIIOCOOBI pabOThl; yMEHUE
paboTaTh B rpymie: HaXoAUTh 00IIee pelIeHHe U pa3peniaTh KOHQIUKTH Ha OCHOBE
COTJIACOBAHUS MO3UIMI U y4€Ta UHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIUPOBATH,
apryMEHTUPOBAaTh U OTCTaUBaTh CBOE MHEHUE;

(dopmupoBaHue yueOHON U 001EN0Ib30BaATENBCKOM KOMIETEHTHOCTH B 00J1aCTH
UCIOJIb30BaHU MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruit (MKT-
KOMIETEHTHOCTH);

NEpBOHAYAJILHOC MPCACTABJICHUC 00 NAaCAX U 0 METOAaX MAaTECMATHKHU KaK 00 YHUBCPCAJIBHOM
SA3BIKC HAYKH U TCXHUKU,

pa3BHUTHE CIIOCOOHOCTH BUAETh MAaTEMATHUECKYIO 3a7auy B IPYTUX AUCHUILINHAX, B
OKpYXarollel KU3HHU;



e yYMEHHE HAXOJHUTb B PA3IUYHBIX HICTOUHUKAX HHPOPMALINIO, HEOOXOIUMYIO JIIsl pEIICHUS
MaTeMaTH4YECKUX MPOOJIeM, U TIPEACTABIATh €€ B MOHATHOW (hopMe; MPUHUMATH PEIICHNE
B YCJIOBUSIX HEMOJHON M N30BITOYHON, TOUHOW M BEPOSITHOCTHOW MH(POPMALIUY;

e YMEHHE IIOHMMATh U UCIIOJIb30BaTh MAaTEMAaTUUECKHUE CPEICTBA HAIVISIHOCTH (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) Ui WIUIIOCTPALIUH, HHTEPIIPETALIMU, apTyMEHTALUH;

e YMCHHE BBIJBHUIATh TUIIOTE3bI IPU PEHICHUH YY€OHBIX 3a/1a4 ¥ IOHUMAHUS
HEO0XOAMMOCTH MX MPOBEPKH;

e JIOHMMAHUC CYITHOCTHU aJITOPUTMHUYICCKHUX HpeI[HI/IcaHI/Iﬁ U YMCHHC IICI\/JICTBOBaTB B
COOTBCTCTBUU C NPCAIOKCHHBIM AJITOPUTMOM;

e YMEHHE CaMOCTOSITEIbHO CTaBUTH 11€JTH, BELIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIsI
perneHust yueOHbIX MaTEeMAaTHUYECKUX MTPOOIIeM;

e CIIOCOOHOCTH ITAaHUPOBATDh U OCYHICCTBIIATE ACATCIIbHOCTD, HAITPABJICHHYIO HA PCUHICHUC
3aa4 UCCIICAOBATCIBCKOTO XapaKTepa,

IIpexMeTHbIE pe3yibTAThI:

e yMeHHE pabdoTaTh C MAaTEMATUYECKUM TEKCTOM (CTPYKTYpPUPOBAHUE, U3BJICUECHUE
Heo0xo 1Mo nHpopMaIK), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICJIN B YCTHOH U
MMCbMEHHOM peuu, IpUMEHsII MaTeEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HC-
M0JIb30BaTh Pa3IMYHBIC A3bIKM MaTEMATHKU (CJIOBECHBIN, CHMBOJMYECKHH,
rpaduvecKuii), pa3BUTHS CIIOCOOHOCTH 0O0CHOBBIBATH CYXJCHUS, TPOBOIUTH
KJ1accu(pHUKaIuio;

e BJIAACHHUC 0a30BBIM OHATUHHBIM amnmapaToM: UMETh IPECACTABJICHUEC O YUCIIC, I[pO6I/I,
OCHOBHBIX TCOMETPHUICCKUX O6’beKTaX;

e YMEHHE BBINOJHATH apupMeTHUECKHe TpeoOpa3oBaHus pallMOHAIbHBIX BBIPAKEHUH,
MPUMEHSTH UX 7S pelIeHHs yueOHbIX MaTeMaTHYeCKUX 3aJa4 U 3a7a4, BO3SHUKAIOUIUX B
CMEXHBIX YUEOHBIX MPEAMETAX;

e YMCHHC I10JIb30BaTbCA U3YUYCHHBIMU MAaTCMAaTHYCCKUMHA (bOpMy.]'IaMI/I;
e 3HAHHE OCHOBHBIX CIIOCOOOB MMpEACTAaBJICHUA U aHAJIM3a CTAaTUCTUYCCKUX JAaHHBIX;

e YMCHHC IIPUMCHATH U3YUCHHBIC ITOHATHA, PE3YJIbTaThl U METOABI ITPU PEHICHUHN 3a1a4 U3
Pa3IMYHBIX Pa3gCJIOB KypCa, B TOM YHUCIEC 3aaa4, HC CBOAAIIUXCA K HCIIOCPEACTBEHHOMY
IIPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

TpeGoBanus K YPOBHIO NOATrOTOBKH 00y4Yarmuxcs 9 Kiacca.

B pPE3yIbTaTC U3YUCHUA JAHHOT'O KypcCa BHCypO‘IHOfI ACATCIbHOCTH o6y11a101111/Iec;1 9 knacca
JOJIDKHBI:

NOHUMamby

® CBOMCTBA CTEINEHU C HATYypaJIbHBIM U LIEJIBIM NOKA3aTEISIMH.
® CBOICTBa apH(PMETHUECKOTO KBAPATHOTO KOPHS

® CTaHJAPTHBII BUJ YUCIIa

¢ GOpPMYIBI COKPAIIEHHOTO YMHOKEHUS

® TIPUEMBI PA3TIOKEHUS HA MHOKHUTEIH

® BEIpOXEHHE IEPEMEHHOM U3 HopMyITbI



® CrI0COOBI pelIeHUs PAa3IMYHBIX YPaBHEHUN

¢ PA3JIMYHBIC MCTOABI PCIICHUSA CUCTEM ypaBHeHI/Iﬁ

® CII0COOBI pelIeHus pa3IMYHbIX HEPABEHCTB

® 00J1aCTh OTIPENICIICHUS BBIPAKEHHS

® CUCTCMbI HCPABCHCTB

® MOJTyJIb YHCJIA, €F0 TEOMETPHUCCKHUI CMBICI, OCHOBHBIC CBOMCTBA MOTYJISI

® YPAaBHCHUSA U HCPABCHCTBA, COACPIKAIINUC 3HAK MOJAYJIA U CcrocoObI UX peuicHusd
HAY4UMbCsl

® COCTaBJIATh OyKBEHHBIE BHIPAKEHUS U OPMYIIBI IO YCIOBUSAM 3a]1a4;

® OCYILIECTBJIATH B BBIPRKEHUIX U POPMYIaxX YUCIOBBIE MTOICTAHOBKHU U BBIIOJIHATH
COOTBETCTBYIOIIME BBIUHUCIICHUS], OCYIIECTBISATH MOJICTAHOBKY OJIHOTO BBIPAYKEHUS B IPYIOE€;
BBIpaXKaTh U3 GOPMYJI OJIHY IIEPEMEHHYIO Yepe3 OCTANIbHBIE;

® BEBITIOJITHATH OCHOBHBIC JleﬁCTBHH CO CTCIICHAMM C HAaTypaJIbHBIMU IMOKA3aTCIIAMU, C
OJHOYWICHAMH U MHOI'OYJICHAMHU, BBITIOJIHATH PA3JI0KCHUEC MHOT'OYICHOB HA MHOXHTECIIN,
COKpaImiaTh ajredpanyeckue apoou;

® pemraTh JUHEHHBIC YPaBHEHHUS U YPAaBHEHUS, CBOISIIHNECS K HUM, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU;

e pemiaTh TEKCTOBBIE 3a/1a4M aNTreOpanyecKuM METOJIOM, HHTEPIIPETUPOBATH MOTYUYEHHBIH
pe3ynbTaT, MPOBOAUTH OTOOP pEeUICHH, UCXO I U3 POPMYIUPOBKH 3a/1a4H;

® OTIPEICTISATh KOOPAMHATHI TOYKH IIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMU KOOPIMHATAMH,
CTPOUTD Tpaduku PYyHKIIHI;

® OIpeeNsaTh CBOMCTBA (DYHKIMHU 110 €€ rpauKy; MPUMEHITh rpaduuecKue MpeIcTaBiIeHUs Ipu
pELICeHUH YpaBHEHUHN U CUCTEM;

® pCIaTh 3aJa4d U3 KOHTPOJIBHBIX U3MECPUTCIIbHBIX MAaTCPHUAJIOB DK3aMCHaA.

UCNOIL306aMb NPUOOPEeMeHHble 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U
NOBCEOHEBHOU IHCUSHU ONA.:

® BLIIIOJIHCHUS PACUYCTOB I10 (1)0pMy.]'IaM, COCTaBJICHUA (1)OpMy.]'I, BbIpAKAarOIUX 3aBUCUMOCTH
MCKAY pCaJIbHBIMHU BCIIMUMHAMUA; HAXOXKICHUS Hy>KHOI71 Q)OpMYHLI B CIIpAaBOYHBIX MAaTCpHaIax; @
MOACIIMPOBAHUA ITPAKTHYCCKHUX CI/ITyaHI/Iﬁ H UCCIICAOBAaHUSA ITIOCTPOCHHBIX MO,I[GJ'IGIZ C
HCIIOJIb30BAHUEM allliapara anre6pbl;

® ONHCaHMS 3aBUCUMOCTEM MCKAY (1)I/I3I/I‘ICCKI/IMI/I BCJIIMYMHAMU COOTBETCTBYHOIIIMMU Q)OpMYHaMI/I
IIpH UCCIICAOBAHUUN HECJIIOKHbBIX ITPAKTUYCCKUX CI/ITyaHPlﬁ;

® MHTEpIIpEeTALUH I'PaUKOB peasbHBIX 3aBUCUMOCTEHN MeX/1y BeTMUYNHAMU
2. COJAEP)XKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU
Tema 1. Uncaa, yucjioBble BbIPaKeHHUs, IPOLEHTHI — 1 4.

HatypanbHbie uncna. ApudmeTnueckre ASUCTBUI ¢ HATypalbHBIMU Yrciamu. CBoMCTBa
apudmeTnueckux nercTBUil. J[enmMMoCcTs HaTypanbHBIX uncen. [lenureny u KpaTHbIE YHCTa.
[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocTsle uncna. Pa3noxenue HaTypaibHOTO YKCIIa Ha
npoctbie MHOKUTeM. Haxoxnenne HOK, HO/I. O6bikHOBEeHHBIE po0H, 1eHCTBUS C



OOBIKHOBEHHBIMH JIpo0siMu. JlecsiTuanbie qpodu, NEHCTBUS C AECATHYHBIMU JIPOOSIMH.
CrangapTHblil BUA yncia. [I[pumeHeHre cBONCTB MaTeMAaTUYECKUX JEUCTBUM JUIsl yIPOLIECHUS
BbIpakeHui. ToxaecTBeHHO paBHbIe BhIpaxkeHus. [IponenTsl. HaxoxaeHue nponeHToB Ot
4KCJIa, YHACTIA 110 IPOLECHTY, IIPOLICHTHOIO COACPKAHMS OJHOIO YUCIIA B APYTOM.

Tema 2. BykBeHHbIe BbIpakeHus — 1 4.

BripaxkeHnus ¢ nepeMeHHbIMU. TOXKAECTBEHHBIE MPE0OPA30BaHNS BEIPAKEHUH ¢ IEPEMEHHBIMH.
3HaueHue BbIPAKEHUH MTPU U3BECTHBIX YUCIIOBBIX JaHHBIX IEPEMEHHBIX.

Tema 3. IIpeoOpazoBanue Bbipa:keHH . @opMyJIbl COKPALEHHOT0 YMHOKEHHUS.
Pauunonanbubie 1podu — 1 4.

OnHounensl 1 MHOTOWIEHBI. CTaHAAPTHBIN BUJ OJTHOWIeHa, MHOTOWIeHa. Koadduruent
onHouseHa. CTeneHpb olHOYIeHa, MHOTOoUJIeHa. JIefCTBUS ¢ 0JHOWIEHAMU U MHOTOWJIEHAMH.
Pa3noxxenne MHOrousI€Ha Ha MHOKUTENU. POPMYJIIBI COKpAILlEHHOT0 YMHOKeHUs. CriocoObl
pa3oKeHus MHOTO4YWIEHa Ha MHOXKUTENU. ParnonanbHble 1po0u U UX cBoicTBa. JlomycTUMBIe
3HAYeHUs epeMeHHBIX. T0X/IeCTBO, TOK/IECTBEHHbIE TPEOOPA30BaHNUs PALIMOHAIBHBIX APOOEH.
CreneHs c 1eNbIM [TOKa3aTeneM U ux cBoiicTBa. KopeHs n-oii creneHu, cTeneHp ¢
palroOHAIBHBIM MMOKA3aTEIEM U UX CBOMCTBA.

Tema 4. YpaBHeHHs U HepaBeHCTBA — 2 4.

JIuneliHbIe ypaBHEHHUs ¢ OJHOU nepeMeHHON. KopeHb ypaBHeHus. PaBHOCWIIBHBIE ypaBHEHMS.
CucTeMbl TMHEWHBIX ypaBHEHU. METObI pEIICHHS] CUCTEM YPaBHEHUM: MOJICTAHOBKH, METO/T
cioxenus, rpadpuueckuit meton. KBagpatusie ypaBHenus. HemonHoe kBagpaTHoe ypaBHEHHE.
Teopema Buera o kopHsx ypaBHeHHs. HepaBeHcTBa ¢ o/iHOM nepemMeHHor. CucteMa
HEpPaBEHCTB. MeTOIbl pelICHUsI HEPABEHCTB U CUCTEM HEPABEHCTB.

Tema 5. Moay.ab uncia. Pelienne ypaBHeHUil 1 HEPaBEHCTB ¢ MOAYJIeM — 2 4.

[Tonsitue momyna. CoiictBa Moyiis. [IpaBuiio pacKpbeITUsS MOAYJIsl. Y paBHEHUSI U HEPABEHCTBA,
coJiepKaliiue MOAYlb, U CHOCOOBI UX PELICHUsI.

Tema 6. ®yHkuuu u rpagpuku — 2 4.

[Tonsarue pynkumu. Oynkuus u apryment. O6aacts onpeneiacHus Gyakiuu. O61acTh 3HAYCHUI
¢byukuun. I'padux pynkunu. Hynn pynkuun. OyHkius, Bo3pacratonias Ha oTpeske. OyHKIus,
yObIBaro1iast Ha otpeske. JInneinas ¢yHkius u ee cBoicTBa. ['paduk muHEHHON QyHKITHH.
VYrinoBo# kodddurmenT GpyHkiuu. OOpaTHO MPONOPIMOHAIbHAS (DYHKITUS U €€ CBOMCTBA.
UYernas, HeuetHas (yHkius. CBoHcTBa ueTHOM 1 HeueTHOU pyHKui. Utenue rpaduxos
¢byukuuii. [Toctpoenue rpagukoB GyHKIUN, COAEpKAIMX MOYIb. J{poOHO-nMHEelHAs QyHKIHS
u e€ rpaduk. Kycouno 3aganubie QyHKIIHH.

Tema 7. TexkcroBble 3agauu — 3 4.

TekcToBbBIC 3a4aUM HA JBHXKECHUE U CIIOCOOBI UX PCIICHUS. TexkcToBbIC 3agaun HA pa60Ty n
CITIOCOOBI MX peuicHus. 3az[aq1/1 Ha IMPOLCHTHI. TekcToBrIe 3a1a4M Ha MPOUCHTHOC COACPIKAHUC
BCIICCTB B CIlJIaBaXx, CMECAX U paCTBOpaAX, CITIOCOOBI MIX peuIcHu. Pemienue 3agau HpaKTI/I‘IeCKOﬁ
HaIIpaBJICHHOCTH. 38.,[[8.‘11/1 reéoOMCTPUYICCKOTI'0 COACPKAHUA.

Tema 8. Tpeyronbanku — 1 4.

BeicoTta, MeanaHna, cpeHss TUHUS TpeyrojbHUKa. PaBHOOEIpEHHBIN U paBHOCTOPOHHUI
TpeyroJisHUKH. [IpU3HaKy paBeHCTBA U 110100US TPEYTOILHUKOB. Pelienne TpeyroabHUKOB.
CymMa yriioB TpeyrojibHuka. CBoiCTBa IPSIMOYTOJIbHBIX TpeyroiabHUKOB. Teopema [Tudaropa.
Teopema cunycoB u kocuHycoB. HepaBeHCTBO TpeyroapHuKoB. Ilomans TpeyroapHuKa.

Tema 9. MuoroyroabHuku — 1 4.



Bunsl MEHOrOyronsHukos. [lapamienorpamm, ero csoiicrsa u npusHaku. Ilnomans
napajuiesorpamma. Pom0, npsMoyroibHUK, KBaapaT, X CBOMCTBaA U Iuiouaau. Tpanemus.
Cpennsas nunus Tpaneuuu. [Inomans Tpanenyu. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

Tema 10. OxpyxHOCTb — 1 4.

KacarenbHast K OKpy>KHOCTH U €€ cBoWcTBa. LleHTpanbHblil M BOUCAHHBIN YIiibl. OKPY>KHOCTbD,
ONMCAHHAs OKOJIO TpeyrojbHuKa. OKpyKHOCTb, BIMCAHHAs B TPEYroJibHUK. [lJINHA OKPYKHOCTH.
[lmomane kpyra.

Tema 11. PerieHue TpeHMPOBOYHBIX BAPMAHTOB M 33/IaHUI U3 OTKPLITOr0 0aHKa 3aJaHUM
I'NA-9 -2 u.

(I)OprI Opranmsanuv 1 BUJAbl A€ATCIbHOCTH

Metoiel 1 (hOpMBI 00YUEHHUSI ONIPENESIOTCS TPeOOBaHUSAMH 00YUEHUS, C YIETOM
WHIUBUIYAJIbHBIX U BO3PACTHBIX OCOOCHHOCTEHN yJallluXcsl, pa3BUTHS U CAaMOPa3BUTHUS
JUYHOCTH. B CBSI3U € 3TUM OCHOBHBIE IPUOPUTETHI METOAUKHI U3yUEHHS JaHHOTO Kypca
BHEYPOUYHOH JEATEIBHOCTH:

e 00y4yeHHe yepe3 OMbIT U COTPYTHUYECTBO;

® y4yeT WHIUBUIYAIbHBIX 0COOEHHOCTEN U MOTpeOHOCTeN 00yUaromuxcs;

® UHTEPAKTUBHOCTH (paboTa B MaJbIX rpynnax, TPEHUHT U, BHE 3aHITHH - METOJT IPOEKTOB);
° .]'II/I‘-IHOCTHO-)IGSITG.]'H)HOCTHBII\/’I IO AXO.

Jly1st paGoThI ¢ 0OyJarOIIMMUCS 0€3YCIOBHO MPUMEHUMBI Takue (POpMbI pabOThI, KaK JICKIUS U
cemuHap. [IoMUMO ATHX TPaIUIIOHHBIX (HOPM PEKOMEHIyETCSI HCIOB30BaTh TAKXKeE JUCKYCCHH,
BBICTYIIJICHHS C JIOKJIaJaMH, COJCPKAIMMH OTUYET O BBHITIOJTHEHUU HHIMBHIYaTBHOTO U
IPYIIOBOTO JOMAITHETO 3aIaHMsI WM C COAOKIIaIaMH, JOTIOJHSFOIIUMHE JICKITHIO YIUTEIs.
Bo3MosxHBI paznudHbie POpPMBI TBOPUECKON PabOTHI 00yUarONTUXCs, KaK HAPUMED, «3aluTa
pEeIIeHHS», OTYET 10 Pe3yIbTaTaM «IIOMCKOBOI» pabOThI Ha CTPAHUIIAX KHHUT, )KYPHAIOB, CAUTOB
B UHTepHeTe 1o ykazanHoi Teme. Takum 00pa3oM, TaHHBIN KypC HE HCKITIOYAET BO3MOXKHOCTH
MIPOEKTHOM JICATEIILHOCTH 00YYarONIUXCsl BO BHEYpOUHOE BpeMsi. ITorom Takoii AesTeIbHOCTH
MOT'YT OBITh TBOPYECKHE PAOOTHI.

YyeOHO-TEeMaTHYECKUH IIJIAH

HaumenoBanue pasaesia, TeMbl KoaunuyecrBo 4yacos
Yucna, 4ucioBble BBIPAXKEHUS, TPOLIEHTHI 1
bykBeHHBIE BBIpOKCHHUS 1
[IpeobpazoBanue BeipaskeHH. opmMyIbl 1
COKpAIIEHHOTO0 YMHOXeHUsA. PalnoHanbHbIe
npobu
YpaBHEHUS U HEPABEHCTBA 2
Mogyns uncia. Pelienue ypaBHeHU U 2
HEPABEHCTB C MOJyJIEM
OyHKIMH U TpaduKu 2
TekcroBble 3a1aun 3




TpeyronpHuKH

MHOroyroJbHIKH

OKpyXHOCTb

Pemrenne TpeHMPOBOYHBIX BAPUAHTOB U 3a/IaHUN
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3. TEMATUYECKOE INTAHUPOBAHUE

Tema

KoJ-Bo
JacoB

XapaKTepHCTHKa OCHOBHbBIX BUA0B
ACHATECJIbHOCTH

Uucna, 4ucinoBblie BBIpAXKEHUS,
MIPOLICHTHI

1

BoinonHsoT apupmeTrueckue JeMcTBUS ¢
HaTypaJbHBIMU, LEIBIMHA YUCIIaAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMU;
IIPEACTABIISIIOT YUCIIA B CTAHAAPTHOM BUJIE;
HAaXOJAT MPOLIEHT OT YUCJIA, YUCIIO N0 MPOLEHTY,
IIPOLIEHTHOE COJEPKAHNE OJTHOTO YUCIIA
OTHOCHUTEIIBHO IPYTOro.

BykBeHHbIE BBIpaKEHUS

BBIMOTHAIOT TOXKIECTBEHHBIE TPE0Opa30BaHMUS
BBIPQKCHUH ¢ IEPEMEHHBIMI;, HAXOIAT 3HAYCHUE
BBIPQKCHUH TPH M3BECTHBIX YUCIIOBBIX JaHHBIX
MepEMEHHBIX; YMEIOT padoTaTh ¢ popmyaaMu.

[IpeoOpazoBaHue BBIPAKEHUMN.
@DopMyITbl COKPAIICHHOTO
YMHOEHUs1. PaninoHasbHbIe
Ipoou

3HAIOT ONpeeNICHNS OJJHOWICHA U MHOTOWICHA;
YMEIOT PEACTaBIATh OJHOUIICH U MHOTOYJIEH B
CTaHJAPTHOM BHJIE, HAXOIUTh KO duimeHT
OJIHOWJICHA, CTEIICHb OJHOYJICHA 1 MHOTOWICHA;
BBITIOJIHAIOT IEHCTBUSA C OJHOYJICHAMU U
MHOTOWICHAMU; Pa3JiaraloT MHOTOWICHBI HA
MHOHUTEIH, TPUMEHSISI TPH U3BECTHBIX CIOCO0a;
BBITOJIHSIIOT JEUCTBUSA C PAllMOHATIbHBIMHU
Ipo0sIMU; YMEIOT HAaXOAUTh TOMYCTHMbIE
3HAYEHUs IEPEMEHHBIX, BXOIAIINX B
BBIp@)KEHHE. 3HAIOT ONPECIICHUE CTETICHD C
LIEJIbIM 1 pallMOHAJIbHBIM MOKa3aTesieM 1
CBOICTBA CTENEHEH; ONpe/IeIICHUE U CBOMCTBA
KOpHs n-0M creneHu. [[puMenstor cBoicTea
CTEINEHEN U KOpHEN.

ypaBHeHI/IH 1 HEpPABCHCTBA

YMeEIoT perars JIMHENHbBIE YPABHEHHUSI C OJTHOU
IIEPEMEHHOMN U CUCTEMBI JINHEWHBIX YPABHEHUIN
CII0OCOOOM ITOJACTAHOBKH, CJIOKEHHUSA U
rpaduueckuM MeToioM. PematoT kBagpaTHbie
ypaBHEHUs. 3HAIOT U YMEIOT IPUMEHSATh TEOPEMY
Buera o KOpHSX ypaBHEHUS. YMEIOT peliaTh
HEpPABEHCTBA C OJTHOW MEPEMEHHON U CUCTEMBI
HEPABEHCTB.




Monyinb uncia. Pemenune
YPaBHEHUH U HEPABEHCTB C
MOJyJIEM

HMeroT noHsATHE 0 MOIYJIE YUCIIA; 3HAKOT
CBOMCTBA MOJIYJIsl, IPABUJIO PACKPBITHS MOYJIA.
Pewraror ypaBHEHHsI 1 HEPABEHCTBA C MOJIYJIEM,
IIPUMEHSS OIIPENEICHUE MOAYIIS, U METOIOM
WHTEPBAJIOB.

OyHKUMU U TpaduKu

3natoT omnpenenenue Gpynkuuu. Biageror
NOHATUSMH (DYHKIIUS U apTyMEHT, 00JIacTh
onpenenenus pyHkuu. O0IacTh 3HAYCHUN
byHakmun, rpaguk GyHKIHHA. YMEIOT HAXOAUTh
HyH (QYHKIMH, TPOMEKYTKA MOHOTOHHOCTH
¢yHKIMH. 3HAIOT CBOMCTBA JIMHEHMHON QyHKIIMH,
YMEIOT CTPOUTH €€ rpaduk. 3HAIOT CBOMCTBA
00paTHO NPONOPIUOHATBHON (QYHKIIH, YMEIOT
ctpouth e€ rpaduk. IMeroT npencraBieHue o
YETHOW U HEUeTHOM (PyHKIMH, 3HAIOT CBOMCTBA
rpadukoB yeTHOW U HeueTHo! yHkIuil. UnTaror
rpaduku GyHkIui. B mpocTedmmx cirydasx
YMEIOT CTPOUTH IpapuKOB QPyHKIIUH,
cojiepkaiux Moayne. Mimerot npencrasienue o
JIpOOHO-TMHEWHON QYHKIUSA U 00 alNroputMe
noctpoenus eé€ rpadpuka. imerot npeacrasienne
0 MOCTPOEHHUH IrpaduKa KyCOUHO 3aJaHHOU

GyHKITUN.

TekcToBBIE 3a1aUN

PemmaroT TekCTOBbIE 33/1a4M Ha IBUKEHHE,
paboTy, MPOLIEHTHI, TPOLIEHTHOE COJIEPKaHUE
BELIECTB B CIJIaBaX, CMECSAX U pacTBOpax. Y MEIOT
pemaTh 3a/1a4u MPaKTUYECKOW HAMPaBIEHHOCTH
U TEOMETPUYECKOTO COAEPIKAHMUS.

TpeyroabHUKH

OnepupyroT NOHATUSMU BBICOTA, MEHaHa,
CpeIHsisl TUHUS TPEYroJbHUKA. 3HAIOT CBOICTBA
paBHOOEPEHHOTO, PABHOCTOPOHHETO U
MPSIMOYTOJIBHOTO TPEYroJIbHUKOB; MPU3HAKU
paBEHCTBA U MOJA0OHS TPEYroJbHUKOB.
[TpuUMEeHSIIOT 0 CyMMe YIJIOB TPEYTOJIbHHKA,
teopemy [ludaropa, Teopembl CHHYCOB U
KOCHHYCOB K PEILIEHUIO 33/1a4 Ha HAX0XK/ICHUE
HEU3BECTHBIX JIEMEHTOB TPEYrOJbHUKA. Y MEIOT
HAXOJWTH IO TPEYTOJIbHUKA.

MHOroyrojasHUKU

3HaI0T CBOMCTBA MapaieraorpaMma, pomoa,
MPsIMOYTOJIbHUKA, KBajIpaTa, paBHOOOKOM
Tpaneuuu, CpeTHe TNHUY TpaTelnH;
MPUMEHSIOT UX MIPU PEIICHUH 33/1a4. Y MEIOT
HAXOJWTH IJIONIA/b JTAaHHBIX
YETBIPEXYTOJIBHUKOB. 3HAIOT CBOMCTBA
MPABUJIbHBIX MHOTOYTOJTBHUKOB. Y MEIOT
MPUMEHSITh (POPMYIIBI 3aBUCHUMOCTH PaInYCOB
BIMCAHHBIX U OMKMCAHHBIX OKPY>KHOCTEH OT
CTOPOHBI MPABUIIBHOIO MHOTOYTOJIbHUKA MPU
pelIeHUY 3a/1ad4.




OKpyXHOCTb

[IpuMEHSIOT CBOMCTBO KacaTeIbHOM K
OKPY>KHOCTH IIPU PELLIEHUH 33/1a4. 3HAIOT
OIIpENEICHUs LEHTPAIbHOIO U BIIMCAHHOTO
YIJIOB, HAXOIAT UX Ha YEPTEXKE, ONPEACIAIOT UX
rpalyCHblE MEPHI IIPU PELICHUN 3a/1a4. 3HAIOT U
OPUMEHSIOT POPMYITBI PaTyCOB OKPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYrOJIbHUKA U OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK. 3HAIOT U IPUMEHSIOT
(GopMyJIbl JUTMHBI OKPYKHOCTH U ILIOLIAAN Kpyra.

Pemrenne TpeHUpPOBOYHBIX
BapUaHTOB U 3aJjaHU U3
OTKPBITOTO OaHKa 3aaHui

I'MA-9

Brnaneror o0muMu npuémMaMu penieHus 3a1ad.
OpueHTupyroTcs Ha pa3HOOOpasue crocoboB
pemenus 3a1a4. [IpuMeHsIOT MoTy4eHHbIe
3HAHUS, YMEHUS, HABBIKU; JUATHOCTUPYIOT
MpOOJIEMHBIE 30HBI.
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