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IHosicHuTEeNLHAA 3aNIUCKA

Pabouast mporpamma no aiaredpe Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
COCTAaBJICHA Ha OCHOBe @DYHIAMEHTAIBHOIO SApa COAEpX aHusi OOIIEro
oOpa3zoBaHus, TpeOOBaHMI K pe3yibTaTaM OCBOCHHS  0Opa3oBaTEIbHOU
porpaMmMbl OCHOBHOTO O0IIIET0 0Opa30BaHUs, MPEACTABICHHBIX B (eAepaTibHOM
roCyJapCTBEHHOM CTaHJIapTE OCHOBHOI'O OOIIEro 00pa30BaHMUS.

HopmaTuBHBIE TOKYMEHTHI:

-OenepalibHbId  TOCYIAPCTBEHHBIN 00pa30BaTENbHBIM CTaHAAPT OCHOBHOIO
oOmero oOpa3oBanus (mpuka3 MuHHCTepcTBa OOpa3oBaHud M Hayku P® ot
17.12.2010rNe1897)

- @OopMHpOBaHUE YHUBEPCAIbHBIX YYEOHBIX JACHCTBUNA B OCHOBHOW IIKOJIE.
Cuctema 3amanuii / A. I'. Acmonos, O. A. KapabanoBa. — M.: IIpocernieHue.
2010.

- Marematuka: nporpammbi:S-11 kmaccel /[ Mep3nsik A. T'., Ilononckuit B. b,
Sxup M. C. B ap. ].-M.: Benrana —I'pad, 2018.(TIporpamma mo anredpe ms 7-9
KJIaCCOB 00111€00pa30BaTENbHBIX OpPraHU3alIHil)

-VueObnuku :Anrebpa:7 kiacc: ydeOHMK I 00mIeoOpa3oBaTeIbHBIX
opranmzanuii/A.I".Mep3msik, B.b.[Tonorckuit ,M.C . Sxup-M.:Benrana-I"pad,2018

- VYueOHuku :Anrebpa:8 kiacc: yueOHUK Mg 001Ie00pa3oBaTEIbHBIX
opranuzanuii/A.I". Mep3sik, B.b.ITosnoHckui ,E.M.Pabunosuy,M.C.dxup-
M.:Bentana-I'pad,2018

- VYueOHuku :Anrebpa:9 kiacc: yueOHUK Mg 001Ieo0pa3oBaTEIbHBIX
opranmzanuii/A.I". Mep3msk, B.b.ITomorckuit ,M.C.Sxup-M.:Benrana-I"pad,2018

Pabouast mporpamma paccuntana Ha 34 yuyeOHbIe Henenu B oObeMe 3 ypoka B
Henenmo B 8-9 kmaccax, 4 4 B 7 Kjaccax B COOTBETCTBUHM C yUEOHBIM IJIAHOM U
roJoBeIM KajieHaapHbIM rpaduxom KOI'OOII ¢ KyBmmuckoe

OpHOii M3 OCHOBHBIX II€JeM H3ydeHUs] anreOpbl SBISETCA pa3BUTHE
MBIIIICHUS, TPEeXaAe Bcero, (opmMupoBaHue aOCTPaAKTHOTO MBINIUICHHUS. B

npoliecce M3ydeHus anreOpbl (GopMUpYETCs JIOTHUYECKOE U alrOPUTMUYECKOE



MBIIUICHHE, a Tak)Ke TaKhWe KauecTBa MBIIUICHUS, KaK CHJa M THOKOCTb,
KOHCTPYKTUBHOCTb W  KPUTHMYHOCTb. Jljii ajantaiuu B~ COBPEMEHHOM
MH(POPMALIMOHHOM O0IIECTBE BaXHBIM (PAKTOpPOM ABIAETCA (POPMUPOBAHUE
MaTEeMaTHYECKOrO CTHJIS MBIIUICHHUS, BKIIOYalolmee B ce0s UHAYKLIHUIO U
JEAYKILNI0, 0000IIeHHEe U KOHKPETU3ALNIO0, aHAJIU3 U CUHTE3, KIAaCCU(PUKALUIO U
CUCTEMAaTH3alINI0, a0CTParupoOBaHUE U aHAJIOTHIO.

OOyuenue anredpe 1a€T BO3MOKHOCTD IIKOJIbHUKAM HAayYHUThCS INIAHUPOBATh
CBOIO JIESITEJIbHOCTh, KPUTHUUECKHU OLIEHUBATh CBOIO JAESITEIBbHOCTb, NMPUHUMATh
CaMOCTOSITENIbHBIEC PEIICHNUS, OTCTAUBATh CBOM B3TJISABI M yOEXKIEHUS. 3HAKOMCTBO
C UCTOpUEH Pa3BUTHS alreOphl Kak HAYKH (POPMHUPYET y yUaIIuXcsl MPeACTaBICHUS
O MaTeMaTUKe KaK 4acTH OOIIeuYelOBEYECKOW KyNbTyphl. M3yueHue mpenmera
criocoOCTBYET (POPMUPOBAHUIO KITFOUEBON KOMIIETEHTHOCTH-YMEHUST YUUTHCS

Conmepxxanue Kypca aiaredpsl B 7—9 kjaccax NpeJICTaBICHO B BUJE
CIIEIYIOIUX COJAEPKATEIbHBIX pa3fenoB: «Anredpa», «HuciaoBble MHOXECTBAY,
«DyHKIUWY, «IJIEMEHTHI MPUKIATHON MaTEMaTUKW», «AJredpa B UICTOPUUECKOM
pa3BUTUN.

Conepxanue pasnena «Anredpa» ¢GopMUpyeT 3HAHUS O MaTEMaTHYECKOM
A3bIKE, HEOOXOAUMBIE JUISl PELIEHUS] MaTeMaTHYeCKUX 3a/ay, 3aJa4 U3 CMEKHBIX
JUCIMIUIMH, a TaKKe NPaKTHUeCKUX 3aiad. M3yueHue martepuana crnocoOCTBYyeT
(GbOpMUPOBAaHMIO y YYaIIMXCS MaTeMaTHYECKOTO ammapara pelieHds 3afad C
NOMOUIbIO YpaBHEHHUI, CHUCTEM YpaBHEHHM M HEPAaBEHCTB, CIIOCOOCTBYIOILEM
(hOpMUPOBAHUIO Yy YUAIIUXCSl YMEHUS MOJIb30BaThCs anroputMamu. CyliecTBeHHas
POJIb TIPH 3TOM OTBOJUTCS PA3BUTHIO aTOPUTMHUYECKOTO MBINIJICHHUS] — Ba)KHOM
COCTaBJISIIOLICH MHTEIEKTYAIbHOTO Pa3BUTHS UeIOBEKa.

Copmepxxanme  pazmena  «YuciaoBble  MHOXKECTBa»  HAlEIEHO  Ha
MaTeMaTHUYeCKOE pa3BUTHE ydalluxcs, (GOPMUPOBAHHE y HUX YMEHHUS TOYHO,
C)KaTO W SICHO M3J1araTh MBICIU B YCTHOW U MUCbMEHHOM peyH, pa3BUBAET MOHATHE
0 4HCJIe, KOTOPOE CBA3aHO C U3YYEHHEM JEHCTBUTENIBHBIX YHCET.

Llens comepxkanus pazgena «DyHKIUM» — TOIYyYEHUE MIKOJIbHUKAMU

KOHKPETHBIX 3HAaHUU O (I)YHKHI/II/I KaK Ba)XXHEUIIIEM MaTeMaTH4YE€CKOM MOACIIN OJIA



OMMCAaHUS U HCCIEIOBAaHUSI TMPOLECCOB U SIBJICHUW OKPYXKAIOUIETO MHUpa.

CoOTBETCTBYIOIIMI  MaTepual CIOCOOCTBYET pPa3BUTHIO BOOOpPaKEHUS U

TBOPUYCCKHUX crocoOHocCTEH YHaluxcst, YMCHUS HCIIOJb30BATh PA3JIMYHBIC A3BIKU

MaTEeMaTHUKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduueckuii). CoaepkaHue paszjena

«DJIeMEeHTHI HpHKHaIIHOfI MATCMATUKU , CTATUCTUKHU WM TCOPHUU BCPOATHOCTU »

PACKPBIBACT IIPHUKIIAAHOC U ITPAKTUYICCKOC 3HAYCHUC MAaTCMATUKH B COBPCMCHHOM

mupe. Marepuan AaHHOTO paszziena CrocoOCTBYeT (OPMUPOBAHUIO YMEHUS

NpCaACTAaBLITb HW  AHAJIM3HUPOBATH  PA3JIUIHYIO I/IH(l)OpMaHI/IIO, ITIOHUMAaHHIO

BEPOSITHOCTHOI'O XapaKTEPA pealbHbIX 3aBUCUMOCTEM.

Pa3znen «Anrebpa B HICTOPUYECKOM Pa3BUTUW» MPEAHAZHAYEH IS

(bOpMI/IpOBaHI/IH HpGIICTaBJICHI/Iﬁ 0 MaTeMAaTHKE KaK 4acTH YE€JIOBCUCCKOMN

KYJbTYPBI, OJI 0611_[61"0 Pa3sBUTHA INKOJIbHUKOB, CO3aHNA KYJIBTYPHO-

HUCTOPUYECKON Cpe/ibl O0yUCHHUS.

JInuHOCTHBIE, MeTanpeIMeTHbIC U MPeAMETHbIC Pe3yJIbTaThI

OCBOEHHA CO/IeP:KaHNs Kypca MaTeMaTHKH

N3yuenne anreOpsl Mo JaHHOW MPOTpaMMe CIOCOOCTBYET (POPMHUPOBAHUIO

Yy ydalmuxcsa JHYHOCTHBIX, METANPCIAMETHDBIX, MNPCIAMECTHBLIX PE3yjJbTarToB

OoOy4eHHs, COOTBETCTBYIOIUX TpeOoBaHusiM DenepaibHOTO TOCYJapCTBEHHOTO

00pa3oBaTEILHOIO CTaHIapTa OCHOBHOI'O O0IIEro 0Opa3oBaHuUsl.

JInuHOCTHBIE pPe3yabTaThI:

1)

2)

3)

BOCIIUTAaHUE POCCUKCKOM T'PaXJAHCKOW HJIECHTUYHOCTHU: NATPUOTHU3MA,
yBaxkeHUsI K OTeuecTBy, OCO3HAHUsS BKJIAJa OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIEHHE K YUYEHHIO, T'OTOBHOCTb M CIIOCOOHOCTH
oOyyarolmuxcss K CaMOpa3BUTHUI0O M CamMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIIMU K O0YUEHHIO U MO3HAHUIO;

OCO3HAHHBIA BBIOOP M TOCTPOCHUE JAJbHEHUINEH WHIANBUIYAIBHOM
TpaeKTOpUH oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKU B MHUpe npodeccuii u

npoecCUOHANBbHBIX ~ MPEANOYTeHHH ¢ Yy4€TOM  yCTOMYUBBIX



MO3HABaTEJIbHBIX MHTEPECOB, a TaKXke Ha OCHOBE (POPMHUPOBAHUS
YBOKUTEIBHOTO OTHOLIEHUS K TPYAY, pPa3BUTHE OIbITA y4yacTus B

COMMAJIbHO 3HAYMMOM TPYZAC,

4) yMeHUE KOHTPOJMPOBAaTh TMPOLECC H  pe3yiabTaT y4eOHOU U

MaTEMaTUYE€CKOM ACATCIIBHOCTH,

5) KPUTUYHOCTD MBIINUICHUA, HHUIIUATUBA, HAXOJYNBOCTb, AKTUBHOCTH IIPpH

PCIICHUN MAaTCMATUUYCCKUX 3a/1a4.

MeTtanpeaMeTHblIe pe3yJbTATHI:

1)

2)

YMEHHE CaMOCTOSATEILHO OMPEACIIATh M CBOETo OOYYEeHUS, CTaBUTh U
dbopmynupoBath AJig ceOsl HOBBbIE 3a/lauu B yu€Oe, pa3BUBAaTh MOTUBBI U
MHTEPECHl CBOEH MO3HABATEIHHOM JI€ITEIbHOCTH;

YMCHHEC COOTHOCHUTBL CBOH I[CIZCTBPISI C INTAHUPYEMbIMHU PEC3YyJIbTaTaMU,

OCYHICCTBJIAATE KOHTPOJIb CBOCH ACATCIBHOCTH B IIPOICCCC JOCTUIKCHUA

pe3yiibTaTra, OInpCaACIATh CITOCOOBI I[GﬁCTBPIfI B paMKaXx IIPCATOKCHHBIX YCJ'IOBI/Iﬁ )51

TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUU C U3MEHSIOIIECHUCS

CUTYyallUeH;

3)

YMCHHC OIIPCACIIATH ITOHATHUSA, CO30aBaTh O606H_[€HI/I$I, yCTaHaBJINBATb

aHAJIOTUH, KIaCCU(PUIIUPOBATH, CAMOCTOSTEIIBHO BHIOMPATh OCHOBAHUS U

KpUTEPHUH JIs Kilaccu(pukaiuu;

4)

5)

6)

7)

YMEHHME YCTAHABIWBATh MNPUYUHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH
JIOTUYECKOE paccyxaeHue, YMO3AKJIIOUECHHE (MHAYKTUBHOE,
JETYKTUBHOE U 10 aHAJIOTHH) U JIeJIaTh BBIBOJIBI,

pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH MCIOJIH30BaHUSI HHGOPMAIIUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH.

NepBOHAYaJIbHbIE MPEICTABICHUS 00 HIEAX M O METOJaX MaTeMaTHKU
Kak 00 YyHUBEpPCAJIbHOM S3bIKE HAyKW H TEXHHUKE, O CpEACTBE
MOJIETUPOBAHUS SBJICHUHN U MIPOIIECCOB;

yMEHUE BHJIETb MaTEeMaTHYECKYIO 3a7adyy B KOHTEKCTEe MpOoOJIeMHOU

CUTyalluu B APYIrux JUCHHUIIJIMHAX, B 0pr>1<a}0mel71 KU3HU,



8) yMeHue HaxoAWTh B  PA3IMYHBIX HCTOYHUKAX  HH(MOPMAIHIO,
HEOOXOUMYIO JIJISl peHICHHs] MaTeMaTUYECKUX MPOOIeM, U IPEICTaBIATh
e€ B IOHATHOM (opMe, IPUHUMATH PELIEHUE B YCIOBUSAX HENOJHON WU
M30BITOYHOM, TOYHOM HIJIM BEPOATHOCTHON MH(POpMAIUH;

9) yMeHME TIOHUMATh ¥ WCIOJIB30BaTh MaTeMaTHYECKHE CpPEICTBa
HarsiAHOCTH (rpaduKu, TAaOMWIBI, CXeMbl W Jp.) IS HIUIFOCTpaIlvu,
MHTEPIIPETAINN, APTyMEHTAIUH.

10) ymeHMe BBIBUTATh THIIOTE3bl TPU PEHICHUW 33Jauydl MOHUMATh
HE0OXOAMMOCTb UX IIPOBEPKH;

11) mnoOHMMaHHWE CYNIHOCTH JITOPUTMUYECKHUX NPEIANHCAHUN U yMEHUE
J€ICTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM aAJITOPUTMOM.

IIpenmeTHbIe pe3yJibTATHI:

1) oco3HaHME 3HAYCHUSI MATEMATUKH JUUISl TOBCEHEBHOM JKU3HU YEIIOBEKa;

2) MpenCcTaBICHUE O MAaTeMaTUYeCKOW HayKe Kak cepe MareMaTH4ecKOu
AeSTeNbHOCTH, 00 dTanax e€ pa3BUTHS, O €€ 3HAYUMOCTU ISl Pa3BUTHS
LUBUIIM3AIINH;

3) pasButHe yMeHUWi paboTaTh C Y4eOHBIM MAaTEMATHUYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BJIEKATh HEOOXOIUMYIO HH(POPMAIUIO), TOYHO MU
IPaMOTHO BbIpaXKaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTH4eCKON
TEPMHUHOJIOTHH W CHMBOJUKHU, MPOBOJIUTH KiIacCH(UKAIINU, JIOTUYECKUE
000CHOBaHHUSI.

4) BnameHnue 0a30BBIM IMOHSATUHHBIM allapaToM MO OCHOBHBIM pa3jeiiam
COJZIEpKaHUS;

5) Cucremarnveckue 3HaHUS O PYHKIMAX U UX CBOIMCTBaX;

6) mpakTUYeCKM 3HAYMMBIC MATEMAaTHYCCKUE YMEHUS W HAaBBIKH, UX
NPUMEHEHHE K PEIICHHUI0 MAaTEMaTHYECKMX W HEeMaTeMaTHUYeCKUX 3ajad,
IpeIoaratomiee yMeHue:

® BBINOJIHITH BBIYUCICHUS C IEHCTBUTEIHBIMU YU CIIAMU;

® peulaTh ypaBHEHMUs], HEPABEHCTBA, CUCTEMBI YPABHEHNN U HEPABEHCTB;



® pelmiaTh TEKCTOBBIC 3a7aud apu(PMETHUYECKUM CIOCOOOM U C TTOMOIIBIO
COCTABJICHHSI M PEIIICHUS] YPABHCHHM, CHCTEM ypaBHECHUIN 1 HEPABCHCTB;

® UCTIONIb30BaTh QITCOPAaMveCKUil  «SI3bIK» ISl OMHUCAHHS TPEAMETOB
OKPY’KaIOIIero MUpa U CO3aHHUs COOTBETCTBYIOIIMX MAaTEMAaTHUECKUX MOJICIICH;

® [IPOBOJIUTH MPAKTHUYECKHE PACUETHI: BBIYKHCICHUS C TMPOICHTAMHU,
BBIYHCIICHUSI C YHCIIOBBIMH TTOCIICIOBATEILHOCTSMH, BEIYACICHUS CTATUCTUYECKHUX
XapaKTEePUCTHK, BHITIOJHEHUE MPUOTMKEHHBIX BRIYHCICHUH;

® BEITIOJTHATH TOXKJICCTBEHHBIC MPE0OPa30BaHMS PAIMOHATBHBIX BBIPAKECHU;

® BEITIOJTHATH OTIEpaIlii Hal MHOXECTBAMHU;

® ycce0BaTh (PYHKIIUU U CTPOUTH UX TpaduKy;

® YHUTaTh U UCIOJB30BaTh MH(POPMAIKIO, PEICTABICHHYIO B BUEC TAOJIUIIbI,
JUarpaMmbl (CTOIOYATOMN WIIM KPYrOBOM), rpadyuuecKkoM BUJIE;

® pemiaTh NpocTerime KOMOMHATOPHbBIC 3aa4H.

Ilnanupyemble pe3yJbTaThl H3y4YeHHs aJaredpsl B 7-9 Kiaaccax

Anzebpauueckue eviparxicenus

BpinyCKHUK Hay4uuTCS:

* OIIEPUPOBATH TOHATUSIMUA «TOX]IECTBOY, «TOXJIECTBEHHOE
npeoOpa3zoBaHuey, peniaTh 3aa4u, coaepxKaiiiue OyKBeHHbIC JaHHBIEC;, paboTaTh C
bopmynamu;

* BBITIOJIHATh TPEOOpa30BaHUSI BBIPAKEHUHN, COJEPIKAIIUX CTETEHU C
[EJIBIMU TTOKA3aTEIISIMU U KBaJIpaTHBIE KOPHU;

* BBITTOJTHATH TOXKJIECTBEHHBIC TIPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAXKCHUI
Ha OCHOBE MPaBUJI ICHUCTBUIN HAJl MHOTOUJICHAMH U aJIreOpandecKuMu IpoOsIMH;

* BBITTOJTHATH PA3JI0’KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

Buinyckuux noiyuum 603mMo*CHOCMb HAYYUMbCAL:

* 8bINOJIHAMb MHO20ULA208blEe NPeoOPA306AHUS PAYUOHAILHBIX GbIPANCEHUL,

NPUMEHSS WUPOKULL HabOp cnocoO08 U NPUEMOS;



* NPUMEHAMb MOACOeCMEEHHble NPeodpA308anUs Ol peuleHus 3a0ay U3

DPAa3IUYHBIX pa30enos Kypca.

YpaBHeHus

BBITTyCKHUK HAy4UTCS:

* pemaTb OCHOBHBIE BH/Ibl PALIMOHATIBHBIX YPABHEHUM C OHOW IEPEMEHHOM,
CHUCTEMBI JIBYX YPaBHECHUH C ABYMS IICPECMCHHBIMH,

* IOHUMAaTh YpPaBHCHHE KaK BAKHEHIIYI0O MaTEMAaTHYECKYI0 MOJIENb JUIS
ONMCaHUsl W W3YYCHHUS Pa3HOOOPAa3HBIX PEABHBIX CHTYAIlHi, PEIIaTh TEKCTOBBIC
3a]1a4M aIreOpandecKuM METOIOM;

* IPUMEHSATH IpaduuecKkue NPEACTaBICHUS I MCCIICAOBAHNS yYpaBHEHUH,
WCCJICIOBAHMSI M PEIICHUSI CUCTEM YPaBHEHUH C IBYMs TIEPEMEHHBIMH.

Buvinycknux nonyyum 603mMo4#cHOCMYb !

* 061A0eMb  CNeYUATbHbIMU NPUEMAMU  DeuleHUsT YPABHEeHUNl U CUcmem
VPABHeHUl,  VBEPEeHHO  NPUMEHAMb  annapam  YpasHeHuu Ol peuleHus
PA3HOOOPA3ZHBIX 3404 U3 MAMEMAMUKU, CMENCHIX NPeOMemos, NPAKMUKU,

* npumMeHams epaguueckue npedcmasieHus 01 UCCIe008aHUsL VPABHEHUL,

cucmem ypasHeHutl, cooepicaujux byKkeeHHvle Kodppuyuenmeol.

HepaBenctBa

BrinyckHuK HayuuTCs:

* IOHUMATh U MPUMEHATbH TEPMHUHOJIOTUI0 U CUMBOJIMKY, CBSI3aHHBIE C
OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

* pelIarh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM U WX CHUCTEMBI,
periaTh KBaJapaTHbIe HEPABEHCTBA C OMOPOU Ha rpadudecKre MPeaCTaBICHHUS;

* IPUMEHATH aIrmapar HEPAaBEHCTB I PEIIECHHUS 3a1a4 U3 Pa3IMYHbIX
pas3zeioB Kypcea.

BblnyCKHuK NOY4YUM 803MOHCHOCIMb HAYUUMBCAL.



* pa3sHOOOPA3HLIM  NPUEMAM  0OKA3AMENbCMBA  HEPABEeHCMS,  Y8EPEeHHO
NpUMEHAMb — annapam  HepageHcme 0Nl peuleHusi  pa3HooOpA3HbIX
MamemMamuyeckux 3a0ad U 3a0a4 U3 CMeHCHbIX NpeoMemos, NPAKmuKu,

* npumMeHAms epaguieckue npedcmaesierus 0 UCCIe008aAHUSI HEPABEHCMS,

cucmem HepaseHCms, cooepicauux byKkeenHvle Kodpouyuenmeol.

Yncjio0BbIE MHOKECTBA

BrINyCKHUK HAy4YUTCS:

* IOHUMaTh TEPMUHOJOTUI0O U CHUMBOJIMKY, CBSI3aHHBIE C TIOHATHEM
MHOYKECTBA, BBITIOJIHITH ONEPAIIMU HAJl MHOKECTBaMHU;

* CIOJIb30BAaTh HAaYaJlbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIbHBIX
quCcenl.

Buvinyckrux nonyyum 603modxicHoCmb!

* pazsusamv npeocmasieHue 0 MHOMCeCmeaax,

* paszeusams npeocmasieHue o yucie U YUCIO08bIX CUCmeMax Oom
HamypanibHvlx 00 OetiCmM8UMENbHbIX YUCE, O POIU 8bIYUCTICHUN 8 NPAKMUKE,

* pazeums U yenyoumev 3HAHUSL O OECAMUYHOU 3anucu OetucmeUmelbHbIX

yucen (nepuoduyeckue u Henepuoouieckue opoou,).

DOYyHKIUU

BpinyCKHUK Hay4uuTCS:

* IOHUMAaTh W HUCIOJIb30BaTh (DYHKIMOHAJIbHBIE MOHATHS, A3BIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);

* CTpOUTh TpaduKU JJIEMEHTApHBIX (PYHKIMHA, HCCIEeN0BaTh CBOWCTBA
YHUCJIOBBIX (PYHKIIMI HA OCHOBE M3YUYEHUS TOBEACHUS UX IPAPUKOB;

* MOHUMAaTh (QYHKIUIO KaK BaXKHEHMIIYI0 MaTEeMaTHYECKYI0 MOJeNb s
OMMCAHMSI  IPOLIECCOB M  SIBJIGHUWA  OKPYXAIOIIEro MHUpa, [PUMEHSThH
(GYHKUMOHATIBHBIA SA3BIK JJI ONMUCAHUS U MCCIENOBAaHUSA 3aBUCUMOCTEH MEXIY

(I)I/IBI/I‘-ICCKI/IMI/I BCINYMNHAMU,



* IOHUMAaTh M HCIOJb30BaTh S3bIK IOCJIEAOBATEIBHOCTEW (TEpPMHHBI,
CUMBOJIMYECKHE 0003HAUCHUS)

* IPUMEHATHh (OPMYJIbI, CBSI3aHHBIE C ApU(PMETHUECKOM M T€OMETPUYECKOM
IPOTPECCUsIMU, U ammapar, cOPMHUPOBAHHBIM MpPU H3YyYEHUH IPYTUX Pa3/eiioOB

KypcCa, K pCIICHHUIO 3a/1a4, B TOM YHCJIC C KOHTCKCTOM H3 peaHLHOﬁ ZKHN3HHU.

Buvinyckuux nonyuum 603mMoicHOCMY '

* NPOBOOUMDb UCCNIE008AHUS, CBA3AHHbIE C U3YUeHUeM C80UCME (YHKYUl, 8
MOM Uucle C UCHOTb308AHUEM KOMNbIOmMepa, HA OCHO8e 2PAPUKO8 U3VUEHHbIX
dyukyu  cmpoums  Oonee  Cr0dCHble  2paguku  (KYCOYHO-3A0aHHble,  C
«BLIKOJIOMBIMUY MOYKAMU U M.N.);

* UCNOTBL306aMb  (DYHKYUOHAIbHBIE NPEeOCMABNeHUsl U C8OUCMBA (QYHKYULL
peuleHus MamemMamuyeckux 3a0ay U3 pasiuyHblx pazoenos Kypca,

* peuams KOMOUHUPOBAHHbBIE 3A0a4U C NPUMeHeHuem Gopmyn N-20 yjieHa u
CYMMbl nepevix N UNeHO8 apugmemudeckou U 2eomMempuiecKkol npozpeccul,
NPUMEHSIS. NPU DMOM ANNApam YpasHeHull U HepageHcme,

* NOHUMAMb APUDMEMUUECKYIO U 2eOMEMPULECKYI0 NPO2PEeCCUl KaxK (hyHKYuu
HAMypanbHOo20 ap2yMeHma, C6sA3bl6amsb — apu@dMemudeckylo npozpeccuro ¢
JIUHEUHBIM POCIOM, 2e0MEMPULECKYIO — C IKCNOHEHYUATbHBIM POCHIOM.

DJieMeHThI MPUKJIAAHON MaTeMaTUKHU

BpinyCKHUK Hay4uuTCS:

* ICTIOJIB30BaTh B XOJE pEIICHUS 3aJad d3JIEeMCHTApHBIC IPEACTaBICHUS,
CBsI3aHHBIC C MTPUOIMKEHHBIMU 3HAYCHUSMHU BEJTNYNH;

* ICTIOJIb30BAaTh  MPOCTEHINME CHOCOOBI  MPEJACTAaBICHUS W aHalW3a
CTaTUCTUYECKUX JIAHHBIX;

* HAXOJIUTh OTHOCHUTEIIbHYIO YACTOTY U BEPOSITHOCTH CIIYYaWHOTO COOBITHS;

* permaTh KOMOWHATOPHBIE 3a/Jaud Ha HAXOXACHHE YWCIa OOBEKTOB WIIH

KOMOMHAIIUH.

IIpeaMeTHbIe pe3yJbTaThbl OCBOCHHUSI NMPOrpPaMMbl Y4eOHOI0 Kypca
«BeposTHOCTh M CTaTUCTHKAY BKIIOYEHHOTO B alredpy K KOHILY 00y4deHus B 7
KJjlacce:



Y4YeHHK HAy4YUTCH :

- UYutare uH(OpMaIUIO, MPEACTABICHHYIO B Ta0iMIlaXx, Ha JIUarpaMmmax,
NPEACTaBIATh JaHHbIE B BHUJIE TaOJHI], CTPOUTH AHArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBAM 3HAUYCHHIA.

- OnuckiBaTh W HUHTEPHOPETUPOBATH pEaJbHBIE YHCJIOBBIC JIaHHBIE,
MpEJCTaBJICHHbIC B TA0JMUIIAX, HA JUarpamMMmax, rpadukax.

- Mcnonb30BaTh AJis1 OMUCAHUSI JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU CPEIHEE
apupMETHIECKOE,METNaHa, pa3Max, HanOOJIbITICe U HAaMMEHBIIIEe 3HAYCHHUS.

- Hmets mnpeacTtaBieHue O ClIy4alHOM W3MEHUYMBOCTH Ha MPUMEpPAX IIEH,

bu3NYecKuX BEJIMYMH, AHTPOMOMETPUYECKHUX JAHHBIX, UMETh IPE/ICTABICHUE O

CTaTUCTUYECKON YCTOMYUBOCTHU

Buvinyckuux nonyuum 603mMoiCHOCMY.

* NOHAMb, YMO YUCI0BblE OAHHbIE, KOMOPble UCNONIbIYIOMCS ONls
Xapaxkmepucmuku 00beKmos OKpyscarowe20 Mupa, A6aA0mcs NPeumyuecmeenHo
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTIUNCEHHBIX SHAUEHUL, COOEPICAUJUXCS 8
UHGDOPMAYUOHHBIX UCHOYHUKAX, MONCHO CYOUMb O NOCPEUHOCTIU NPUOTUNCEHUSA,

* NOHAMb, YMO NOSPEULHOCHb PE3VIbMAma 8blYUCTEHUL 00IHCHA ObIMb
COUBMEPUMA C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX,

* npUOOpecmu NePEoHAYANbHYIL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU
npogedeHul onpoca oouecmeeHH020 MHEHUS, OCYUeCMBIAMb UX AHAIU3,
npeocmasisims pe3yibmamsl ONpoca 6 ude madbauysl, OUApPamMMmbl;

* npuobpecmu onvim NPo8eoeHUst CIY4AUHbIX IKCNEPUMEHMO8, 8 MOM YUCTE C
HOMOWBIO KOMNBIOMEPHO20 MOOEIUPOBAHUS, UHMEPRPemayuy ux pe3yibmamos,

* HAYUUMbCSL HEKOMOPLIM CHeYUATbHIM NPUEMAM PeuleHUsi KOMOUHAMOPHBIX

3a0ay.

Conep:kanue Kypca ajare0psl 7-9 Kj1accos.

AJire0OpanvecKue BbIPaKeHUs!
BripaxkeHue ¢ mnepeMEeHHBIMU. 3HAUYC€HUE BBIPAKEHUA C TMEPEMEHHBIMU.
Jomyctumsbie 3HA4YCHUEC [IEPEMEHHBIX. ToxnecTBo. ToxxnecTBeHHEBIE

npeoOpa3zoBaHus anreOpandeckux BelpaxkeHUi. Joka3aTenbCTBO TOXKIECTB.



CreneHb ¢ HaTypajdbHbIM MOKa3areneM M €€ cBoicTBa. OJHOUIEHBI.
OpHounen crangapTHoro Bujaa. CreneHb ogHOWIeHA. MHoOrowieHsl. MHOro4sieH
cranaapTHoro Buaa. CreneHs MHoOrounaeHa. CloeHue, BBIUUTaHUE U YMHOKCHUE
MHOTI'04JIEHOB. POPMyYJIBI COKPAILIEHHOIO YMHOKEHHMS: KBaApaT CYMMBbI U KBaJpaT
PA3HOCTHU JIBYX BBIPAXKCHHUH, TPOU3BEJICHNE PA3HOCTH U CYMMBI JIBYX BBIPa)KCHHM.
Pa3noxeHne MHOTOWJIEHOB Ha MHOXXMUTEIW. BbpIHEceHHE OOIIEro MHOXHUTENS 3a
CKOOKU. Metop rpynnupoBKH. Pa3HOCTh KBaJIpaToB ABYX BbIpakeHHil. Cymma u
pa3HoCTbh KyOOB ABYX BblpaxkeHui. KBaapaTHbiil TpéxuiieH. KopeHb kBajpaTHOrO
TpéxwieHa. CBOWCTBAa KBaJApaTHOTO TpéxwieHa. PasmoxkeHue KBaIpaTHOTO
TPEXWICHA HA MHOKUTEIH.

Panmonaneubie BblpakeHus. llenbie BblpakeHus. JlpoOHbIE BBIpaXKEHUS.
PanmonanbHast apo6s. OCHOBHOE CBOMCTBO palMOHaTIbHOW apodu. CroxkeHue,
BbIUWTAHUE, YMHOXXEHHE U [IEJICHHE palUOHaJIbHBIX Jpobeil. Bo3eaenue
panMoHaIbHOW  OpoOM B cTeNmeHb.  TOXIECTBEHHbIE  IPEoOpa3OBaHUSA
palMOHATBHBIX BhIpakKeHUN. CTEMEHb C LEJIbIM MOKAa3aTeNIeM U €€ CBOMCTBA.

KBagpatueie xopHu. ApudMeTuueckuii KBagpaTHBIA KOpPEHb M  €ro
cBoiicTBa.  ToxaecTBeHHble  NpeoOpa3oBaHUsS  BBIPAKEHHUN,  COJEpHKAIIMX
KBa/IpaTHbIE KOPHHU.

YpaBHeHus

YpaBHeHue ¢ onHOM mnepeMeHHOW. KopeHb ypaBHeHHs. PaBHOCHIIBHBIE
ypaBHeHHsl. (CBOWCTBAa YpaBHEHUW C OJHOM TNIEPEMEHHOW. YpaBHEHHE Kak
MaTeMaTU4YECKasi MOJAENb PEAJIbBHOW CUTYallNH.

JIunerinoe ypaBHeHue. KBampaTtHoe ypaBHeHue. @opmyna KOpHEH
KBaJIpaTHOro ypaBHeHus. Teopema Buera. PaunonaneHble ypaBHeHus. Pemienue
pallMOHANBbHBIX YPaBHEHUW, CBOJASIIMUXCA K JMHEHMHBIM WM K KBaJpaTHBIM
ypaBHEHUSIM. Pemenne TeKCTOBBIX 3a/1a4 C MOMOLIBIO PAaMOHAIBHBIX YPaBHEHU.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEeHUs C JAByMsA
nepeMeHHbIMU. JIMHeHOe ypaBHEHUE C JBYMsI IEPEMEHHBIMU U €T0 IpaduK.

Cucrempl ypaBHEHUH C JByMs mepeMeHHbIMU. ['paduueckuit meron

peUICHUA CHCTCEMBI ypaBHCHI/Iﬁ C JByMs IICPEMCHHLIMU. Pemenue cucrem



YpaBHEHUII  METOJIOM MOJCTAHOBKU U clioxkeHusd. Cucrema ABYX YpPaBHEHH C
JIBYMSI IIEPEMEHHBIMU KaK MOJIEJIb PEATbHOW CUTYallH.

HepaBenctBa

UucnoBbie HEPaBEHCTBA U UX CBOMCTBA. CJI0OKEHHE U YMHOKEHUE YUCITIOBBIX
HepaBeHCTB. OlleHMBaHUE 3HA4YeHUs] BbIpaxkeHus. HepaBeHCTBO ¢  OJHOM
nepeMeHHON. PaBHOCHIIBHBIE HEPABEHCTBA. UMCIIOBBIE TIPOMEKYTKU. JINHEWHBIE U
KBaJIpaTHbIE HEPABEHCTBA C OAHOW MepeMeHHOW. CUCTEMBI HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

Yucjio0Bble MHOKECTBA
MHuoxecTBO U ero dreMeHThl. CriocoObl 3aJaHNsI MHOKECTB. PaBHBIE MHOKECTBA.
ITyctoe muoxkecTBO. [TogMHOXKecTBO. Onepaiuy HajJi MHOKECTBAMU.
NnmrocTpannsi COOTHOIIEHUM MEXKTy MHOKECTBAMU € MMOMOILBIO THATPAMM

Bfmepa. MHoxecTBa HaTypaJbHBIX, ICJIbIX, pPAIMOHAJIbHBIX YHUCCII. PaHI/IOHaHBHOC

m
YHUCJIO0 KakK JIpoOb BUIA —,Tae m € Z,n € N, u xak 6eCKOHEUHas TIEPUOIMICCKas

npoob. [IpencraBnenue 06 uppanroHalIbHOM yucie. MHOXKECTBO JEHCTBUTEIbHBIX
gucen. [IpeacraBnenue neliCTBUTEILHOTO YUCIA B BHIe OCCKOHSYHOM
HEMEePUOINYECKON AeCITUUHON ApoOu. CpaBHEHUE AEUCTBUTENBHBIX ynceln. CBs3b
Mexy mHoxkecTtBamu N, Z, Q,R.

DOYyHKIUU

Yuciaosbie pyHKUUH

OyHKIMOHANBHBIE 3aBUCUMOCTH MEXAy BeiauuuHamu. llonatue ¢yHKIuu.
OyHKIMS Kak MareMmaruueckas MoJeNlb peajgbHoro mpouecca. O0xacTh
ompeneneHuss W o0nactb 3HadeHHss QyHKOUH. CrnocoObl 3amaHust (QyHKUIUU.
I'paduk dpynkiuu. [locrpoenue rpadukoB PyHKIIHUM C TOMOIILI0 TPeoOpa30OBaHU M
¢buryp. Hynu dynkuuu. [TpoMexxyTkn 3HakonoctostHeTBa pyHKIuu. [IpomexyTku
BO3pacTaHus U yObIBaHUS (PYHKIIUH.

Jluneitnass QyHkus, oOpaTHas MNPONOPUUOHATBHOCTh, KBaJpaTHUHAS
dyHKImA, GyHKIMSA Y=1/X, UX CBOICTBA 1 TPadHKHL.

YucjoBble MOCJI€10BATEIbHOCTH



[Tonsatre wymuciaoBoil mocieaoBaTeabHOCTH. KoHeuHble M OECKOHEUHbIE
nocineaoBareabHOCTH. CrocoObl 3ajaHusl MOCIeI0BaTeIbHOCTH. AprudmMeTndeckas
U reomeTpuueckas mporpeccud. CBoiicTBa WIEHOB apumeTHdeckol u
reoMeTpuueckoi mporpeccuii. dopmynbl o0mero wieHa apudMETHUEeCKOW u
reOMETpUYeCcKOM  mporpeccuid. @opMyabl CyMMbl N-  TIEPBBIX  YJICHOB
apupMeTHYeCKOH U TreoMmeTpuueckoit mporpeccuit. Cymma OecKOHEUHOM
reOMETPUUCCKOM  mporpeccuu, y  kortopoir  |q| < 1.  IIpencraBneHue
NEePUOINYECKOMN AECATUIHON JPOOH B BUJIE OOBIKHOBEHHOMN APOOH.

JJleMeHThl MPUKJIAJHOW MATEeMATHKH, CTATUCTUKA W TEOPUH
BEpPOSITHOCTH
Marematnueckoe mopaenupoBanue. [IponeHtHeie pacu€rbl. DopMyna CI0XKHBIX
nporieHTOB. [IpuOmk€HHbIE BbhIUMCICHHUS. AOCOJMIOTHAsE W OTHOCHUTEJbHAs
norpemHocTd. OCHOBHBIE MpaBuUiia KOMOWHATOpPHKU. YacToTa U BEPOATHOCTH
ciayvaitHoro coObiTus. Kiaccuueckoe ompeneneHue BeposiTHOCTH. HavanbHbie
CBEIICHUS O cTatucTuke. lIpeacTtaBieHue NaHHBIX B BHJE TaOJUIl, JUarpamm,
rpadukoB. 3anoysiHeHUe TaOJUIl, YTEHWE U MOCTPOCHUE AUArpaMm (CTOJIOMKOBBIX
(cTonbuathiX) U KpyroBbIx). UTeHue rpa@uKoB peanbHbIX MpoleccoB. M3Bneuenue
uH(pOpMAIUU U3 JUarpaMM U TaOJIHII, UCTIOIb30BAHUE U MHTEPIPETAIUs JAaHHBIX.
OnucarenpHasi CTaTUCTUKA: cpeAaHee apudMeTUUYecKoe, MeauaHa, pa3Max,
HauOoJbIIIEE W HaUMEHbIIIEE 3HAYCHUsT HaOOpa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYUBOCTH.

CrydaitHbIil SKCIEPUMEHT (OIIBIT) U ClIy4daitHoe coObITHEe. BeposiTHOCTh U YacToTa.
Ponp MasioBepOSTHBIX W MPAKTUYECKU JTOCTOBEPHBIX COOBITHM B MPUPOJAEC U B
oOmecTBe. MoHeTa U UrpajibHast KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepunHa, pedpo. Crenens BepuinHbl. Yuciio péoep U cymMMapHasi CTENeHb
BepmH. [IpencraBnenue o cBs3Hoctu rpada. llemn u mmknel. [lyta B rpadax.
O6xon rpada (sinepoB myTh). IlpeacraBieHune o0 opHEHTHPOBAHHOM rpade.

Pemienue 3anau ¢ momoiipio rpados.



AJire0pa B HCTOPUYECKOM Pa3BUTHH

3apokaeHue anreOpbl, KHUTa O BOCCTAHOBJIICHUH M IMPOTHUBOIIOCTABICHUU
Myxammena anbp — Xopesmu. Mcropust GopMupoBaHHsl MaTeMaTUYECKOTO SI3bIKA.
Kak 3apogunace unes xkoopauHat. OTKpbITHE MppauuoHanbHOCTU. M3 mcTopum
BO3HUKHOBEHHUS (POpMYJI ISl pelIeHUs] ypaBHeHUM 3- u 4-i creneneit. Ucropus
pazButus moHsATUs (yHkiuu. Kak 3apoaunack Teopusi BepositHocTeil. Yucia
®ubonayun. 3agada JI. [Tn3anckoro (PuboOHAYYN) O KPOJIUKAX.

JI.®. Maruaunkwuid. I1.JI. YeoOsmes. H.U. Jlobauerckuii. B.Sl. ByHskoBckuid.
A.H. Konmoropos. ®@. Buer. II. ®epma. P. [lexaprt. H. Tapranes. [I. Kapnano. H.

Aoenb. b. Ilackane. JI. ITuzanckuii. K. I'aycc.

3. TemaTHueckoe INIAHUPOBAHMUE C ONPEACJICHUEM OCHOBHBIX BH/I0B yqeﬁﬂoii

ACATCJIBbHOCTH.



TemaTnueckoe miIaHupoBanue ajaredpa 7 kiacc

TemaTnueckoe uIaHupoBaHue is 7 Kilacca MpeACTaBiIeHo B cOOTBETCTBUU ¢ TpeboBanusiMu @I'OC obuiero obpasoBanusi. B memamuueckoe
nianuposanue KI0YeHbvl memul u3 «Bepoamnocmu u cmamucmuxuy. Temamuueckoe nnanupoganue paccuumano nHa 34 yueonvie nedenu, umo
cocmaeysnem 136 uacoe 6 200 (4 uaca 6 neoenio)

Ne Haszpanue tembl KomnuectBo XapakTepuCcTUKAa OCHOBHBIX BUJIOB JE€SATEIBHOCTHA YUCHHKA ( HA YPOBHE
4acoB y4eOHBIX IeHCTBUN)
1 [ToBTOpEHuUE Kypca 4
MaTE€MaTHUKH 5-6 K1acchl
2 | JluHeliHOE ypaBHEHUE C 12 Pacno3znasams 4ucnoBelie BBIPAXKEHUS U BBIPAKEHUS C IEPEMEHHBIMU,

OJIHOM NIEPEMEHHOM JUHENHBIE ypaBHEHUs. [[pMBOANTH MpUMEPHI BBIPAXKEHUI C IIEPEMEHHBIMU,
JUHENHBIX ypaBHEHUI. COCTABIISATH BBIPAKEHUE C MEPEMEHHBIMH I10 YCIOBUIO
3aaui. BeInonHATE npeoOpa3oBaHus BBIPAXKEHUN: IPUBOIUTH MOJOOHBIE
ciiaraemble, pacKpbIBaTh CKOOKU. HaxoauTh 3HaueHue BbIpaXKEHUS C
NEepPEMEHHBIMU NIPH 33/1aHHBIX 3HAYEHUX NepeMeHHbIX. KnaccudpuimponaTth
anreOpandeckue BolpakeHusa. ONUCHIBATh LIETbIE BhIPAKEHUS.

Dopmynuposams ONPENEIICHUE JINHEMHOTO ypaBHeHUA. Pemares nuHenHoe
ypaBHeHUE B o011eM Buae. MIHTepnpeTupoBaTh ypaBHEHUE KaK
MaTEeMaTUYECKYIO0 MOJIENb peajabHOU cuTyaluuu. OnuchIBaTh CXEMY PEIICHHS
TEKCTOBOM 3aJ1ayu, IPUMEHSTh €€ JIJIsl pelieHus 3a1a4
3 [lenbie BoIpakeHUs 50 Dopmynuposams:

onpeoesienus: TOXIECTBEHHO PaBHBIX BBIPAKEHUM, TOXKIECTBA, CTEIIEHHU C
HaTypaJbHbIM IIOKA3aTEJIEM, OJHOWIEHA, CTAHIAPTHOTO BUJA OJHOYJICHA,
koddduIreHTa o JHOUIIEHA, CTETICHH OJHOYJIEHa, MHOTOYJICHA, CTETICHH
MHOT'OYJIEHA;

ce0Ucmea: CTENEHU C HaTypalbHbIM MOKA3aTEIEM, 3HaKa CTETICHHU;

npasuna: N0Ka3aTelbCTBA TOXKIECTB, YMHOKEHUS OJTHOUYJIEHA HA MHOTOYJIEH,
YMHO>KE€HUS MHOTOYJICHOB.

Jlokazvieamsb CBOMCTBA CTENEHU C HATYPAJIBHBIM MTOKa3aTeIeM. 3alUChIBATh U




JIOKa3bIBaTh (DOPMYIIBI: IPOU3BEACHUS CYMMBI U PA3HOCTH JIBYX BBIPAKEHUH,
Pa3HOCTH KBaJAPATOB JIBYX BBIpAXKEHU, KBaJpaTa CyMMbI U KBaJipaTta pa3HOCTH
JIBYX BBIPOKCHHUH, CyMMBbI KyOOB U Pa3HOCTU KyOOB JIByX BBIpaKEHUN
Boiuucnames 3Ha4eHNUE BBIPAXKEHUM C IEPEMEHHBIMU. [[pUMeEHSTh CBOKCTBA
CTETICHHM JIJIs MPe0oOpa30BaHMs BhIpaKECHUN. BBIMOTHATh YMHOKEHHE
OJHOWICHOB U BO3BEJECHUE OJIHOYJICHA B CTENIEHb. [[pUBOIUTH OTHOWIEH K
CTaHJIapPTHOMY BHUIY. 3alKChIBATH MHOTOWIECH B CTaHJAPTHOM BHUJIE,
OTpEeNIeNIATh CTeNeHb MHOTOWIeHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE
OJIHOYJIEHA Y MHOTOYJIEHA; CYMMBbI, Pa3HOCTH, IPOU3BEJICHUS IBYX
MHOTOYJICHOB B MHOTOYJIEH. BBITIOIHATE pa3yioKeHUEe MHOTOUJICHA Ha
MHOJKHTEIN clIoCOOOM BEIHECEHHUS OOIIET0 MHOKHUTEIIS 3a CKOOKH, clTocoO0OM
TPYIIUPOBKY, 110 (hOpMYJIaM COKPAIIEHHOTO YMHOXKEHUS U C IPUMEHEHUEM
HECKOJIbKUX CIOc000B. Mcnonb30BaTh yKa3aHHbIE MpeoOpa3oBaHus B MPOIECCe
pelieHus ypaBHEHUH, JOKA3aTeIbCTBA YTBEPKIACHUM, PEIICHUS TEKCTOBBIX
3aJ1a4

OyHKIMU

12

IIpuooums puMepsl 3aBUCUMOCTEN MEXy BeTnuMHaMU. Pasnuyars cpenu
3aBHUCHUMOCTEHN (PYHKIIMOHAIbHbIE 3aBUCUMOCTH.
Onucvieams nouamus: 3aBUCUMOM U HE3aBUCUMOM MEpEMEHHBIX, PYHKIINH,
aprymenTa (GyHKIUM; criocoObl 3ananus GyHkiuu. DopMyaupoBaTh
onpeneneHus: 00JacTH onpeaeneHust PyHKIUU, 001acTH 3HaYeHUN (QyHKIINH,
rpadguka GyHKIUY, TUHEHHON QYHKUIMHU, TPSIMOU MPONOPLUHUOHAIBHOCTH.
Boruucname 3HaueHne PYHKIUU 1O 33IaHHOMY 3HaYEHUIO apryMEHTA.
Cocrainsath Tabnuibl 3HaYeHUi GyHKIuU. CTpouTh rpaduk GyHKINH,
3agaHHOM TabimuHo. [1o rpaduky GyHKIMHU, SBISIIOMIEHCS MOICIIBIO PEATTLHOTO
npolecca, onpeaeisaTh XapaKTepUCTUKH 3TOTo npouecca. CTpouTts rpaduk
JUHEHHOW (PYHKITUU U TPSIMOM MTPOTIOPIIMOHAIBHOCTH. OTIMCHIBATH CBOMCTBA
TUX QPYHKIUH




CucreMbl JIUHEUHBIX
YPaBHEHUM C IBYMS
IEPEMCHHBIMH

18

IIpusooums npumepwvl: ypaBHEHUS C IByMs IEPEMEHHBIMU; JTUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU; CUCTEMBbI JIBYX JIMHEHHBIX YpaBHEHUI

C IByMs1 IEPEMEHHBIMU; PEaJIbHBIX MTPOLIECCOB, ISl KOTOPHIX YPAaBHEHUE C

JBYMsI IEPEMEHHBIMU WJIA CUCTEMA YPABHEHUN C ABYMS [IEPEMEHHBIMU

ABJIIIOTCSI MATEMAaTUYECKUMH MOJEIISIMU.

Onpenenars, ABISETCS JIM ITapa YNCEll PEIIEHUEM JaHHOTO YPAaBHEHHUS C IBYMs

EPEMEHHBIMH.

Dopmyruposams:

onpeoenenus: PelieHNus] ypaBHEHUA C ABYMsI IEPEMEHHBIMU; YTO 3HAUUT

pPELINTh YpaBHEHUE C ABYMs IEPEMEHHBIMU; rpaduKa ypaBHEHUS C ABYMS

MEPEMEHHBIMU; JIMHEMHOTO YPABHEHUS C ABYMsI IEPEMEHHBIMU; PELIECHUS

CUCTEMBbI YpaBHEHUI C ABYMsI IEPEMEHHBIMH;

C80UCmMBEa YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Onucvieams: cBOWCTBa TpaduKa JMHEMHOTO YpaBHEHUS B 3aBUCUMOCTH OT

3HaueHUH K03 PUIHMEHTOB, rpaPUUECKUl METO]T PELLIEHUS] CUCTEMBI JIBYX

YPaBHEHUH C IBYMsI IEPEMEHHBIMU, METOJI ITIOJACTAHOBKU U METOJI CJIOKEHHUS

JUISl PELIEHUSI CUCTEMBI JIBYX JINHEWHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMH.

Cmpoums Tpa@uK JMHEHHOTO YpaBHEHHUs ¢ IByMsI IepeMeHHbIMU. Periats

CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMH.

Pewams TexcTOBBIE 337a41, B KOTOPBIX CUCTEMA JIBYX JIMHEWHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMHU SIBJISIETCS MATEMATUYECKON MOJIENBIO PEaIbHOTO

npolecca, U UHTEPIPETUPOBATh PE3YJIbTaT PEIICHUS CUCTEMbI

DJIEMEHTBI TEOPUHU
BEPOSITHOCTH U CTATUCTUKH
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YuraTh nnopMaiuio, mpeJACTaBICHHYIO B Ta0JIUIIaX, HA JUArpaMMax;
[IpeacTaBisTh JaHHBIE B BUJE TAOJHII, CTPOUTH AUATPAMMBI (CTOIOMKOBBIC
(cTonbuaTeie) UKPYTOBBIE) IO MACCHBAM 3HAUCHUM.




OnuchIBaTh M MHTEPIPETUPOBATH PEATHHBIC YHCIOBBIC JTAHHEIC,
MIPEICTABJICHHBIC B TaOMUIlaX, HaJuarpamMmax, rpadukax.
Hcnons3oBath I OMUCAHUS JAHHBIX CTATUCTUYECKUE XapAKTEPUCTUKHU:
cpenHeeapumMeTuuecKoe, MeuaHa, HauboJbIllee U HAUMEHbIIIee 3HAaUCHHUS],
pa3max.

Nmeth mpencTaBieHue O Cly4yallHOM M3MEHUYMBOCTH Ha MpUMEpax IICH,
(bu3NUEeCKUX BEIWYUH,aHTPONOMETPUUYECKUX TAHHBIX; UMETh MIPEICTABICHUE O

CTaTUCTUYECKOW YCTOMUYUBOCTHU

[ToBTOpEeHue u 6
cucTteMaTu3aius yaueOHoro
MaTepuana
Hroro 136




TemaTnueckoe mianupoBanue anredpa 8 kiacc 3 yaca B Hezesnro, Becero 102 yaca

Ne Ha3zBanue TeMbl KoauvecTBo XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YUeHHKA (HA yPOBHE
JacoB Y4eOHBbIX AeiiCTBHI)
1 [ToBTOpEHUE Kypca 4
anreOpel [ Kuacca
2 PanmonansHbIe 42 Pacnosznasams nienpie panioHaIbHBIC BRIPAKEHUS, IPOOHBIE PAIIMOHATBLHBIC
BBIPAKCHHS BBIPKCHHUSI, TPUBOAUTH TPUMEPHI TAKUX BBIPAKEHUH.

Dopmyruposams:

onpeoenenus: PallMOHAIILHOTO BEIPAKEHHUS, TOIYCTUMbIX 3HAaYEHUI
MEPEMEHHOM, TOXKIECTBEHHO PABHBIX BBIPAKEHUM, TOXKAECTBA, PABHOCUIIBHBIX
YpaBHEHUM, pallMOHAJILHOTO YPABHEHUS, CTETICHU C HYJIEBBIM MOKa3aTeNeM,
CTEIEHH C LIEJIBIM OTPUIATEIbHBIM [TOKA3aTeIeM, CTaHIapTHOTO BUIA YHCIIA,
0o0paTHOM MPONOPIMOHATBHOCTH;

C6801icmea: OCHOBHOE CBOMCTBO pallMOHAILHOM IpoOU, CBOMCTBA CTEMEHU C

. k
ICJIBIM IIOKAa3aTCJICM, YPAaBHCHUU, (1)YHKI_[I/II/I y=—,
n

npaeuna: CIOXKEHUs, BBIYMTaHUS, YMHOXKEHHUSI, JieJieHus: ApoOei, BO3BEACHMUS
IpoOu B CTENEHB; YCIOBUE PABEHCTBA IPOOU HYJIIO.

/loka3vieamsb CBONCTBA CTEINEHU C LEJIBIM MTOKA3aTEIEM.

Onucvieamsb rpaduyecKuil METO/ pEUICHUS] YPABHEHHI C OJHOM MepEMEHHOM.
IIpumensims OCHOBHOE CBOMCTBO PAlMOHAILHON APOOU JIJIsi COKPAILIEHUS

u ipeoOpazoBanus podeit. [IpuBoauTh qpodu kK HOBOMY (00I1IEMY)
3HameHaTeno. HaxoauTs cyMMy, pa3HOCTb, MPOU3BEICHUE U YACTHOE JpOOEH.
BbINOMHATE TOXKAECTBEHHbIE TPe00pa30BaHusl PallMOHATBHBIX BBIPAXKEHUH.
Pewamy ypaBHeHUs ¢ IepeMEHHON B 3HAMEHATes e IpOOH.

Ilpumenamsb CBONCTBA CTENIEHU C LIETBIM [TOKA3aTeIeM sl MpeoOpa3oBaHUsI
BBIPAKCHUM.




3anucwviéampb 9uciia B CTaHAApTHOM BHUIC.

k
Buvinonname noctpoeHue u urenue rpapuka GyHkuun y =—
n

KBagpaTHbie KOpHHU. 24 Onucblgéams: IOHSTUE MHOXKECTBA, JIEMEHTA MHOKECTBA, CIIOCOOBI 3a/JaHuUs
JelicTBUTENBHBIE YUCIIA MHOECTB; MHOKECTBO HATYPAJIbHBIX YUCEJ, MHOKECTBO LEJIBIX YHCET,
MHOKECTBO PAllMOHAIIBHBIX YMCEN, MHOKECTBO JICMCTBUTEIIBHBIX YUCEN U CBA3U
MEXy 3TUMHU YUCIOBBIMA MHOKECTBAMU; CBSI3b MEKYy O€CKOHEUHBIMU
JNECATUYHBIMH IPOOSIMH U PAIMOHAIBHBIMU, UPPALMOHAIBHBIMUA YUCIAMH.
Pacnosnasams panmonanbHble M UppallMOHANIbHBIE Yncia. [IpuBoanuTh
IIPUMEPHI PALTMOHAIBHBIX YUCEI U UPPALUOHAIBHBIX YUCET.
3anucvieams ¢ TOMONILI0 POPMYJT CBOMCTBA ACHCTBUM C 1EMUCTBUTEIbHBIMU
YUCIJIAMMU.

Dopmynuposams:
onpedesienus: KBAAPaTHOTO KOPHS U3 YKCIIa, apuhMETHIECKOrO KBaJAPaTHOTO
KOpHs U3 YMCJIA, PABHBIX MHOXKECTB, [IOJMHOKECTBA, IIEPECEYCHUT MHOKECTB,
00BEIMHEHNSI MHOYKECTB;
ceoticmea: GyHKUMHU Y = X2, apu()METHUECKOTO KBAIPATHOTO KOPHS, (PyHKIIUK
y=+x.
/lokazvieams cBOMCTBA apU(METUYECKOTO KBAJPATHOTO KOPHSI.
Cmpoump rpaduku GyHximit y = X2u y=+/x.
[IpuMeHATh NOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS /17151 BBIYMCIICHUS
3HAYEHUM BBIPAKEHUM.
Ynpowamw Beipaxkenus. Pemars ypaBHeHuss. CpaBHUBAaTh 3HAYCHUS
BBIpaKEHUI. BBIMONTHITE MpeoOpa3oBaHUE BBIPAKEHUN C TPUMEHEHHUEM
BBIHECEHUSI MHOKUTENA U3-T101 3HAKa KOPHsI, BHECEHUE MHOKUTEIS 11O/ 3HAK
KOpHA. BBIMOTHATE 0CBOOOXKACHNE OT HPPALMOHATIFHOCTH B 3HAMEHATEJE
ApoOH, aHAJIU3 COOTHOIIEHUN MEXK]Ty YUCIOBBIMU MHOKECTBAMH U UX




JJICMCHTaMU

KBaapatHbie ypaBHEHUS

24

Pacnosnasams v TpUBOANTH MIPUMEPHI KBaJAPATHBIX YPABHEHUN PA3JIMYHbBIX
BUJIOB (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBAJIPATHBIX TPEXUJICHOB.
Onucwieamsb B 001IEM BUJE PEUICHUE HEMOJIHBIX KBAJAPATHBIX YPaBHEHUH.
Dopmynuposamy:.

onpeoesienus: ypaBHEHUS TIEPBOM CTETIEHU, KBAJAPATHOTO YPABHEHMUS;
KBaJpaTHOTO TPEXUJIEHA, TUCKPUMUHAHTA KBAJIPATHOTO YPABHEHHUS

Y KBaIPAaTHOTO TPEXWICHA, KOPHS KBaJIPAaTHOTO TPEXWICHA; OMKBaAPATHOIO
YPAaBHEHUS;

C80UCMBa KBAIPATHOTO TPEXWICHA,;

meopemy Buera u o0OpaTHyIo €il Teopemy.

3anucvieams 1 JOKa3bIBaTh (POPMYITy KOPHEHN KBaPaTHOIO YPAaBHEHUSI.
HccnenoBars KOMMYECTBO KOPHEN KBAAPATHOTO YPABHEHHUS B 3aBUCHMOCTH OT
3HAaKa ero JUCKpUMHUHAHTA.

Jokazvieame meopemsbi: Bueta (mpsiMmyro 1 00paTHYIO), O pa3jioKEHUN
KBaJPAaTHOI'O TPEXUJIEHA HA MHOKUTEIIN, O CBOMCTBE KBAJAPATHOIO TPEXUWICHA
C OTPULIATEIIBHBIM JUCKPUMHUHAHTOM.

Onucviéamsb Ha IpUMEpPax METOJ 3aMEHbI IEPEMEHHOM IS PELICHUS
YPAaBHEHHUM.

Haxooumw xopHU KBaApaTHBIX YpaBHEHUHN Pa3IMYHbIX BUAOB. [[puMeHsTh
Teopemy Buera u 00patHyto eii TeopeMmy. BBIOIHATH pa3iioskeHne KBaJIpaTHOrO
TPEXWICHA HA MHOXKUTENU. HaxoInTh KOpHU ypaBHEHUI, KOTOPBIE CBOASTCS K
kBagpaTHbIM. COCTaBIIATh KBaJAPATHBIE YPABHEHUS U YPABHEHHUSI, CBOISIIIIUECS K
KBaJPATHBIM, SIBJISIFOIIMECS MATEMATUYECKUMU MOJEISIMA PEATIbHBIX CUTYAIIUI

[ToBTOpEHuE n
CHCTEMaTH3aIIUs
y4eOHOTO MaTepuaia

Hroro

102




TemaTnueckoe mianupoBanue 9 kiaace, 3 yaca B Hegeno, Becero 102 u

Ha3zBanue temMbI

KoanuecTBo
4acoB

XapakTepuCcTHKA OCHOBHBIX BU/I0B YU€OHOM 1eATEIbHOCTH
HAa YPOBHE y4eOHOi

IlosTopenue Kypca anreOpsl 8 kiacca

4

Hepasencrtaa

16

Pacnosnasams n npuBOANTE IPUMEPHI YHCIIOBBIX HEPABEHCTB,
HEPABEHCTB C IIEPEMEHHBIMU, JIMNHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM, IBOWHBIX HEPABEHCTB.

Dopmynuposams:

onpeodenenus; CpPAaBHEHUS ABYX YHCEI, PEIICHUS HEPAaBEHCTBA
C OJTHOW MEPEMEHHOM, PABHOCUJIBHBIX HEPABEHCTB, PEILICHUS
CUCTEMbI HEPABEHCTB C OJJHOM MEPEMEHHOM, 00J1acTH
OIIPENEIICHNS BBIPAKECHU;

CB801iCM6a YUCIOBBIX HEPABEHCTB, CI0KEHUS U YMHOKEHHUS
YHUCJIOBBIX HEPABEHCTB

/loxa3zvléams: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O
CJIO’KEHUHM U YMHOKEHUHU YUCIIOBBIX HEPABEHCTB.

Pewamsb nuHelHbIE HEPABEHCTBA. 3aIMCHIBATH PEIICHUS
HEPABEHCTB U UX CUCTEM B BHJIE YUCIIOBBIX IPOMEKYTKOB,
00bEIMHEH NS, IEPECEUCHHS] UNCTIOBBIX TPOMEKYTKOB. PemaTh
CHUCTEMY HEPABEHCTB C OAHOM MepeMeHHOo. OIeHNBATh
3Ha4Y€HHE BbIpakeHus. 1M300pakaTh Ha KOOPAMHATHON NpAMON
3aIaHHBIE HEPABEHCTBAMH YMCJIOBBIE IPOMEKYTKH

Ksangpatnunas QyHKIus
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Onucvleams nioHATHE PYHKIIMU KaK MPaBUJIA,
YCTaHABJIMBAIOIIIETO CBSI3b MEXKTY JIEMEHTAMHU JIBYX
MHOECTB.

Dopmynruposams:




onpedenenus: Hylsl QYHKINH; TIPOMEKYTKOB
3HAKOIOCTOSHCTBA (YHKIUH; (PYHKIHH, BO3pACTAIOIIEH
(yObIBaroIei) Ha MHOXKECTBE; KBaAPAaTHIHONU (PYHKIINH;
KBaJIpaTHOTO HEPABEHCTBA;

c601icmea KBaIpaTUIHON (PYHKITNY;

npasuia NocTpoeHus rpapukoB GyHKIUNA ¢ TOMOIIBIO
npeobOpasoBanuii Buaa f(x) — f(x)+a;

f(X) — f(x + a); T(X) — kf(X).

Cmpoumps rpa@uku GyHKIHHI ¢ TOMOIIBI0 TPeoOpa30oBaHUN
Buna f(x) — f(x) + a;

f(X) = f(x + a); f(X) — kf(x).

Cmpoumbo rpaduk kBagpatudHoil pynkuuu. ITo rpapuky
KBaJJpaTUYHON (YHKIIMU ONMKCHIBATH €€ CBOWCTBA.
Onucwieams CXeMaTHYHOE PACTIONOKEHUE TapadoIbI
OTHOCHUTEJILHO OCH a0CIIUCC B 3aBUCUMOCTH OT 3HaKa
cTapuiero ko3gpuurenta u TMCKpUMUHAHTA
COOTBETCTBYIOILIETO KBAJIPATHOTO TPEXUJICHA.

Pewamy xBaipaTHbIE HEPABEHCTBA, HCIIOb3Ys CXEMY
pacnosoXkeHus mapadoabl OTHOCUTEIBFHO OCH a0CIHCC.
Onucvisams TpaQUuUecKUii METOJT PEILIEHUS] CHCTEMBI JIBYX
yYpaBHEHHUH C IByMsI IEPEMEHHBIMH, METO]I IOJICTAHOBKH U
METO/I CIIOKEHHUS JUISI PEIICHUSI CUCTEMBI IBYX YPaBHEHHI C
JBYMsI TIEPEMEHHBIMHU, OJTHO U3 KOTOPBIX HE SIBISIETCS
JIMHENHBIM.

Pewams TexcToBBIC 3371a91, B KOTOPBIX CHCTEMA ABYX
YpaBHEHUH C IBYMs IEPEMEHHBIMHU SIBIISICTCS MAaTEMaTHUECKON
MOJIETIBIO PEaTLHOTO MPOIIecca, I HHTEPIPETUPOBATH
pe3yJIbTaT PEUICHUs] CHCTEMBI




DJeMEeHTHI HpPIKJ'I&I[HOﬁ MaTCMaTHUKH

19

IIpusooums npumepbwi:

MaTeMaTUYECKUX MOJIETIEH PEATbHBIX CUTYalMil; TPUKIIAIHbBIX
3a/1a4; TPUOIMKEHHBIX BETMYMH; UCTIOJIb30BaAHUS
KOMOWHATOPHBIX MPABUII CYMMbI U TPOU3BEICHUS; CITy4alHbIX
COOBITHH, BKJTIOUYasi JOCTOBEPHBIE U HEBO3MOKHBIE COOBITHS;
OMBITOB C PABHOBEPOSITHBIMU UCXO/IaMH; TIPEACTABICHUS
CTATUCTUYECKHUX JAHHBIX B BUJE TAOJIHI], TUArPaMM,
rpaduKOB; UCIIOJIH30BAHMUS BEPOSTHOCTHBIX CBOMCTB
OKPYXAIOIIUX SBJICHUM.

Dopmynruposams:

onpeoenenusi: a0COTIOTHON MOTPEIIHOCTH, OTHOCUTEILHON
MOTPEIIHOCTH, TJOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO
COOBITHS; KITACCUYECKOE OTPEICIICHUE BEPOSTHOCTH;
npasua; KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE
MIPABUJIO TPOU3BEACHUSI.

Onucvigams 3Tanbl peUICHU MPUKIATHON 3a0a4H.

[TosicHsATP 1 3aMKUCHIBaTh (POPMYITY CIIOKHBIX TTPOLIEHTOB.
[TpoBOAUTH MPOIIEHTHBIE PACUETHI C UCIIOIB30BAHUEM
CJIOKHBIX TIPOLICHTOB.

Haxooums TOYHOCTH TPUOMKEHUS TI0 TaOJIUIIe
NpUOIMKEHHBIX 3HAYEHUN BeTMUUHBL. Mcob30BaTh
pazynuHbie (HOPMBI 3aMUCU TPUOTMKEHHOTO 3HAUCHUS
BeJMYMHBL. OLIEHUBATh NPUOINAKEHHOE 3HAUCHUE BETUYUHBI.
1Ipo6ooums oNBITHL CO CTydyaHBIMU HcXoaMu. [ToSCHATE U
3aMuUChIBaTh POPMYITYy HAXOXKIEHUS YaCTOThI CIIy4aHOTO
coObITHsI. ONMUCHIBaTh CTATUCTHYECKYIO OIIEHKY BEPOSTHOCTH
cirydaitHoro coObITHs. HaxoauTh BEpOSATHOCTH CIIy4aitHOTO




COOBITHS B OTIBITAX C PABHOBEPOSITHBIMHA HCXOIAMH.
Onucwiéams 3Tambl CTATUCTUYECKOTO HCCIEA0BAHNS.
OdopmitsaTh HHPOPMALIHIO B BUJE TAOIUIL U AUATPAMM.
W3Bnekats nHGOpMALIHIO U3 Ta0IHIl U AuarpamMm. HaxoauTs u
MPUBOIUTH MPUMEPHI UCTIOIH30BAHUS CTATUCTUICCKIX
XapaKTePUCTHK COBOKYITHOCTH JIAaHHBIX: Cpe/IHEE 3HAUCHHE,
MOJIa, pa3Max, MeJInaHa BEIOOPKH

YucioBbie MOCIEI0BATSIILHOCTH

16

IIpusooums npumepsi: OCIEIOBATEILHOCTEN; YACIOBBIX
MOCIIE0BATEIBHOCTEH, B YACTHOCTH apu(PMETUIECKON U
r€OMETPUYECKON MPOTrPECCHI; UCTIOJIb30BAHUS
MOCJIEIOBATEILHOCTEN B peaIbHOM KU3HU; 33]1a4, B KOTOPBIX
paccMaTpHUBAOTCSI CYMMBI C OECKOHEUHBIM YHCIIOM
CJIaraeMblIX.

Onucvlgéams: TIOHATUE TIOCIEA0BATENBHOCTH, YWICHA
MOCJIEA0BATEIBHOCTH, CIIOCOOBI 3a/1aHuUs
IIOCJIEIOBATEIbHOCTH.

Buvruucnamo 4neHsl OCIEI0BAaTEIbHOCTH, 3aJaHHON
(dbopMyI10il n-TO YJIeHa WU PEKYPPEHTHO.

Dopmyauposams.

onpeodenenus: apu(HPMEeTHIECKON MPOrpeccu, reOMeTpUIEeCKOn
MPOTPECCHH;

C6801iCMEa YJIEHOB TEOMETPUYECKON U apu(PMETHIECKOM
IIPOTPECCHIA.

3aoasamb apuPMETHUECKYIO U T€OMETPUUECKYIO POrPECCUU
PEKYPPEHTHO.

3anucvieamo 1 nosichams GOPMyYJIIbl 0OILETO UjieHa
apu(PMETHIECKON 1 TeOMETPUUECKOM MPOTPECCUH.




3anucvieamsv n 00Kkasvieams: HOPMYIIbI CYMMBI N MEPBIX
YJIEHOB apu(IMETUUECKON U TEOMETPUIECKON MPOTPECCHit;

(b opMyIIbl, BEIpaXKAIOIINE CBOMCTBA YJICHOB apuU(PMETUIECKOM
Y T€OMETPUYECKOM MPOTPECCHU.

Buiuucnsams cymmy 6€CKOHEYHOM reéOMeTPHUUYECKOM
nporpeccuu, y kotopoit | q | < 1. IIpencraBnars OecKOHEUHbIE
MEePUOJINYECKHUE TPOOHU B BUJIe OOBIKHOBEHHBIX

[ToBTOpEHME U cUCTEMAaTHU3AIUS 13
y4eOHOT0 MaTepuaa
UTOTO 102




Onucanmue y‘l@ﬁHO- METOAHUICCKOIO U MATCPUAJIBbHO- TCXHUYCCKOI'O oOecreyeHus

HopwmatusHbie nokymeHThl 1. @enepanbHblil rocyJapCTBEHHBIN 00pa3oBaTeIbHBIA CTAaHAAPT OCHOBHOTO O0IIIEro oOpa3oBaHus. 2.
[IpumepHas ocCHOBHAst 00pa3oBaTeIbHAS MPOrpaMMa OCHOBHOTO 00111ero oOpazoBanus. 3. @opMUpOBaHUE YHUBEPCATHHBIX
y4eOHBIX IEWCTBHUI B OCHOBHOM 1IKoJIe : cucteMa 3ananuii / A. I'. Acmonos, O. A. KapabanoBa. — M. : [Ipocsemenune, 2010.
Y4ueOHO-METOANYECKUN KOMITIEKT

1. Anrebpa : 7 ki1acc : y9eOHHUK IS ydanuxcsi o0meo0pazoBarenbHbIX yapexaeHuit / A. I'. Mep3msak, B. b. I[Tononckuit, M. C.
Axup. — M. : Benrtana-I'pad.

2. AnreOpa : 7 Ki1acc : IMIaKTUYECKHE MaTepuallsbl : mocoOue Uil yyaluxcs 0011eo0pa3oBaTeNbHbIX yupexaeHui / A. T
Mepsnsik, B. b. [Tononckuit, E. M. Pabunosuu, M. C. Sxup. — M. : Benrana-I"pad.

3. Anrebpa : 7 kiace : Mmeroauueckoe rnocodue / E. B. bynko, A. I'. Mep3msk, B. b. [Tononckuit, M. C. Skup. — M. : Benrana-
I'pad.

4. Anrebpa : 8 kiacc : y4eOHHK 1)1 ydamuxcsi 001eodpazoBarenbHbix yupexaenuit / A. I'. Mepsmsk, B. b. Tlononckuid,
E. M. Pabunosuu, M. C. Skup. — M. : Benrana-I'pad.

5. AnreOpa : 8 KJ1acc : JUAAKTUYECKHUE MaTepUallbl : TOcOoOue i ydaluxcs 00111eo0pa3oBaTeIbHBIX OpraHu3aIui /
A.T. Mep3nsk, B. b. Ilononckuit, M. C. Slkup. — M. : Benrana-I'pad.

6. Anre6pa : 8 kinacc : merogudeckoe rnocooue / E. B. byuko, A. I'. Mepaisik, B. b. [Tononckuii, M. C. Sdxkup. — M. : Benrana-
I'pad.

7. Anre6pa : 9 kiacc : yueOHHMK Uil ydaiuxcs oomieo0pazoBaTenbHbix opranuzamuii / A. I'. Mep3nsik, B. b. [Tononckuit,
M. C. Axup. — M. : Benrana-I'pad.

8. AnreOpa : 9 xacc : TUIaKTHYECKHE MaTESPHAJIBI | TOCOOME TSl yUaluXcst 001eo0pa3oBaTeIIbHBIX OpraHU3aluii /
A.T. Mep3nsk, B. b. Ilononckuii, E. M. PabunoBuy, M. C. Axup. — M. : Benrtana-I'pad.

9. Anrebpa : 9 kiace : meroauueckoe nocodue / E. B. byniko, A. I'. Mep3mnsk, B. b. [Tononckuit, M. C. Slkup. — M. : Benrana-
I'pad.
CrnpaBo4HbI€ TOCOOUS, HAYIHO-TIOMYJISIPHAS U UCTOPUYECKAs TUTEpaTypa

1. AraxanoB H. X., ITogmunckuit O. K. MatemaTuka : paiioHHbie onumnuansl : 6—11 knaccel. — M. : [IpocBemienue, 1990.

2. I'aBpunosa T. /. 3anumarenbHas maTemaTtuka : 5— 11 knaccel. — Boarorpan : Yuutens, 2008.

3. Jleutac I'. I'. Hectannapthaseie 3agaun o maremaruke. — M. : UJIEKCA, 2007.



4. Ilepmu C. C., Ilepnu b. C. CTpaHuipl pycckoil HICTOpUM Ha ypokax marematuku. — M. : Ilegaroruka-IIpecc, 1994.

5. Muayrun JI. ®. 3a ctpanunamu yuyebnuka anreOpsl. — M. : [Ipocsenienue, 2010.

6. IToita /. Kak pemats 3amauy? — M. : [IpocBemienue, 1975.

7. IlpousBonos B. B. 3agauu Ha BeipocT. — M. : MUPOC, 1995.

8. ®apkoB A. B. Marematuueckue onuMnuasl B mkoiie : S—11 kimaccel. — M. : Afipuc-IIpecc, 2005
[TeyaTnbie mocobust 1. Tabmuuel mo anredpe st 7—9 knaccos. 2. [lopTpeTsl BblaaOmMXcs aesTeneii B 00JacTH MaTEMaTHKH.
HNudopmanuoHHbIe CpeacTBa

1. Konnekuus MenuapecypcoB, 3JIeKTpOHHBIE 0a3bl JaHHBIX. 2. UHTEepHET.
DKpaHHO-3BYKOBBIE MOCOOUS

BuneodunbMbl 00 UCTOPUU pa3BUTHS MATEMATUKU, MAaTEMAaTUYECKUX UIEH U METO/IOB.
TexHn4yeckue cpeacrsa o0yueHust

1. Kommbrotep. 2. MynpTuMeauanpoekTop. 3. DkpaH (Ha ITAaTUBE UIN HABECHOM).
VYuebHo-nipakTUUecKkoe U yueOHo-1abopaTopHoe obopyaoBanue 1. Jlocka MarHuTHasi ¢ KOOpAMHATHOM ceTkou. 2. KomruekT
YepTEKHBIX UHCTPYMEHTOB (KJIACCHBIX M pa3AaTOUHbIX): JIMHEIKA, TPaHCTIOPTUP, YroybHUK (30°, 60°), yronpHuk (45°, 45°),
UUpKyyb. 3. Habopsl 1y1st MOJIETUPOBAHUS .
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