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IHosicuuTeabHAA 3aNMCKa

PaGouast mporpamma ydueOHOTro mipeameTa «Anredpay cocTaBlieHa Ha OCHOBE (eepaaIbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTAHAapTa OCHOBHOTO 00IEro oOpa3zoBaHus, TpeOOBaHHUN K
pe3ylibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 001ero o0pa3oBaHUs
no anredpe, MPUMEPHON MPOTPaMMBI MO YYEOHBIM NpeAMeTaM C Y4E€TOM MPHUMEPHOH OCHOBHOMU
o0pa3oBaTelbHOH TPOrpaMMbl OCHOBHOrO o0miero oOpa3oBaHus (ofoOpeHa pelieHueM
benepanbHOro y4eOHO-METOAMUECKOT0 00BbeIUHEHHS MO 00IeMy 00pa3oBaHUIO, MPOTOKON OT §
anpens 2015 roga Ne 1/15 (B penakuuu niporokosa Ne 1/20 ot 04.02.2020)), paGodeii mporpaMmbi.
Anrebpa. COopHuK paboumx mporpamm. 7-9 Kiaccel: mocoOue JUisi yduTeneil oOmeodpa3oBart.
opranuzanuii / [coctaButens T. A. bBypmucrpoBa]. — M.: IIpocBemenue, 2014.

Pabouas mporpamma paccuMTaHa Ha OOYYarOIIMXCS, MUMEIOMIMX 3aJCPKKY MCHUXUYECKOTO
pazButuda. Ilpu cocraBieHMH MPOrpaMMbl YUYUTHIBAIUCH CIEAYIOUINE OCOOCHHOCTH JETEi:
HEYCTOWYMBOE BHUMAHKE, MAJIbI 00bEM MaMSTH, 3aTPYIHEHUS MIPH BOCIIPOU3BEICHUN MaTepuala,
Hec(OPMUPOBAHHOCTh MBICIUTENbHBIX OMepaluii, aHanu3a, CHHTE3a, CPAaBHEHUS, IJIOXO Pa3BUTHI
HaBBIKM YTEHUS, YCTHOM M mHUcbMeHHOW peun. [lpomecc oOydeHHs TakuX MIKOJIHHUKOB HMEET
KOPPEKIIMOHHO-Pa3BUBAIOIINN  XapaKTep, HalpaBiICHHbIH Ha KOPPEKUUIO HMEIOLIUXCS Y
o0yJaroImuxcss HEIOCTAaTKOB, IMPOOEIIOB B 3HAHMUAX W OMNHPACTCSd Ha CYOBEKTHUBHBIA OIBIT
IIKOJIbHUKOB, CBSI3b M3y4aeMOro MaTepuaia C pealbHOI kKH3HBI0. bonblioe BHUMaHNWE HA ypoOKe
yIeNsIeTcsl TPAKTUYeCKOW paboTe ydammxcs: ¢ Y4eOHHMKOM, COCTABICHHIO pa3HOOOpa3HBIX
OTIOPHBIX «aMITOK», CIIOBAPUKOB, Ta0muIil U cxeM. [Ipu u3ydyeHun HoBOro mMatepuana 0os13aTeIbHO
MPOUCXOIUT MHOTOKPAaTHOE €ro IMOBTOPEHHE IO CPEACTBaM MOJAPOOHOT0 OOBSICHEHUS HOBOTO
MaTepuajga C OpraHu3alueld MPaKTUYeCKOW CaMOCTOSTENbHON paboThl ydamuxcs, Oeryiioro
MOBTOPEHUSI C BBIACICHHEM TIJIABHBIX MOMEHTOB TEMbl M TOHSTHIA, OCYIIECTBICHHS OOpaTHOMN
CBSI3M: TIOHMCKA YYCHHKAMU OTBETOB Ha IOCTABJICHHBIE YYUTENIEM BOIIPOCHI, paboTa MO IUIaHy
(KaKIbIi yYEHUK MOJTyJYaeT Ha YPOKe MOJAPOOHYIO MaMATKY — alroput™M padotsl). [Tociie u3yueHus
TEMbl HEMPEMEHHO MPOBOASTCS OOOOIIAIONIMe YPOKH. YUeOHBI MaTepuall JaeTcsi KPYMHBIMU
TEMaTUYeCKUMH Onokamu. Takod MOaXoa CIocoOCTBYeT OOOOIICHWIO CBEACHHN, MOHMMAHHUIO
3aKOHOMEPHOCTEH HCTOPUYECKOTO IMpoliecca, JydlleMy 3allOMHHAHHIO U YCBOCHUIO KOHKPETHBIX
UCTOPUYECKHX (DaKTOB.

Co3HarenbHOE OBNAJCHHUE YYaIllUMHCA CUCTEMOW anreOpanveckuxX 3HAHUW M YMEHHH
HEOOXO/MMO B TIOBCETHEBHOW KHM3HH JUIS W3YYEHHUS CMEXHBIX TUCHHUIUIMH W TPOIOJDKCHHUS
o0Opa3oBaHHUsI.

[TpakTHyeckasi 3HaYUMOCTh IIKOJBHOTO Kypca ajredpbl 00ycIoBlIeHa TEM, UTO €€ 00bEKTOM
SIBJISIIOTCS] KOJIMUECTBEHHBIE OTHOILIEHUS JIEHCTBUTEIHOTO MUpa. MaTremaTuueckast oAroToBKa He-
o0xoarMa Il TIOHUMaHUs MPHUHIMUIIOB YCTPOHCTBA M HCIOJB30BAHHUS COBPEMEHHOH TEXHHKH,
BOCTIPUATHS HAYYHBIX M TEXHUUYECKUX MOHITUN M uael. MaremaTHKa SBISETCS SI3BIKOM HAYKH U
TexHUKHA. C e€ MOMOIIBI0 MOJENUPYIOTCS W M3Y4YaroTCs SBJICHUS M MPOIECCHI, MPOUCXOISIINE B
IIPUPOJIE.

Anrebpa sBIsSeTCS OAHUM M3 ONOPHBIX MPEJAMETOB OCHOBHOW IIKOJIBI: OHa 0oOecredyuBaeT
U3yueHHe APYruX NUCLMIUIMH. B mepBylo odepenb 3TO OTHOCHUTCS K IpeAMETaM eCTeCTBEHHO-
HAyYHOTO IMKJIA, B YaCTHOCTH K (H3MKe. Pa3BUTHE JOTHMYECKOTO MBIIUICHUS YYAIIUXCS TPH
o0y4yeHHH anredpe crnocoOCTBYET YCBOEHHMIO MPEIMETOB I'yMaHUTApHOro nukia. IIpakTtuueckue
YMEHHMS U HaBBIKM alreOpanvecKkoro Xxapakrepa HeOOXOAUMBI JIIsl TPYAOBOM U MpodecCHOoHaIbHON
MOJITOTOBKH HIKOJIBHUKOB.

PazButne y ydJammxcsi TpaBUIBHBIX MPEICTABICHHH O CYNTHOCTH M TPOMCXOXKICHUH
anreOpandeckux aOCTpaKIMH, COOTHOIIEHWH DPEATbHOTO U HJACAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYeCKON HayKO#l SBIIEHUH U MPOLECCOB PEaJIbHOTO MUPA, MECTE alredpbl B CUCTEME HayK
U PO MAaTeMaTHYECKOTO MOJICJIMPOBAHUS B HAYYHOM MO3HAHWU M B IPAKTHKE CHOCOOCTBYET
(GbOpMHUPOBAHHIO HAYIHOTO MHPOBO33PEHUS YUAIIMXCS W KAUECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajlanTalyuy B COBPEMEHHOM MH(POPMALIMOHHOM OOIIEeCTBE.

Tpebyss OT ydammxcs YMCTBEHHBIX W BOJICBBIX YCHIJIMH, KOHIIGHTPAIMM BHUMAaHUS,
aKTUBHOCTH DPAa3BUTOTO BOOOpakeHus, airedpa pa3BUBaeT HPABCTBEHHbIE YEPTHl JMYHOCTH
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(HaCTOMYMBOCTh,  LIEJIEYCTPEMIIEHHOCTb,  TBOPYECKYIO  AaKTHMBHOCTb,  CAMOCTOSATEIbHOCTb,
OTBETCTBEHHOCTb, TPYAOIIOOHME, JAUCUUIUIMHY M KPUTHYHOCTH MBIIUIEHUS) U yMEHHUE
apryMEHTHPOBAaHHO OTCTaMBaTh CBOM B3TJISIIBI U yOSXKICHMS, a TAKXKE CIIOCOOHOCTh NMPHUHUMATh
CaMOCTOATEJIbHBIE PEILICHHUS.

N3yuenne anreOpbl, (YHKIHUNA, BEPOATHOCTH W CTATHCTUKU CYIIECTBEHHO pPaCUIMPSCT
KpYyro3op y4alluxcs, 3HaKOMsI UX C MHAYKIHMEHW U JIeayKiuei, o00OmeHHeM U KOHKPETHU3alueH,
aHAJIM30M W CHUHTE30M, KiacCH(UKAIMEH W CUCTEeMaTH3aIlhel, a0CTparupoBaHUEM, AHAJOTHUECH.
AKTHBHOE HCIIOJIb30BaHME 3a7lad Ha BCEX HJTamax ydyeOHOro mpoliecca pa3BUBACT TBOPYECKUE
CIIOCOOHOCTH LIKOJILHUKOB.

Nzydenue anreOpbl Mo3BOJSIET (OPMUPOBATH YMEHHS UM HABBIKM YMCTBEHHOI'O TpyJda —
IUIAaHUPOBAHUE CBOEH pabOThl, OUCK PallMOHAJIBHBIX NIyTel €€ BBINOIHEHMS], KPUTUYECKYIO OLIEHKY
pe3ynbraTtoB. B mponecce u3yueHus anreOpbl IIKOIbHUKU JOKHBI HAYYUTHCS H3JIaraTb CBOU
MBICJIH SICHO U MCYEPIBIBAIOIIE, TAKOHUYHO U EMKO, TPUOOPECTH HABBIKH YETKOT0, aKKypaTHOTO U
IPAMOTHOTI'O BBIIIOJIHEHHSI MATEMaTHYECKUX 3aITACEH.

Baxneiiieir 3amadeil MIKOTBHOTO Kypca aireOpbl SIBISETCS Pa3BUTHE JIOTUYECKOTO
MbIlUIeHus ydamuxcsi. Camu 00beKThl MaTEMaTHUECKUX YMO3aKIIIOUEHUN U MPHUHATHIE B anredpe
npaBUjia WX KOHCTPYHUPOBAHHS CIHOCOOCTBYIOT (OPMHPOBAHUIO YMEHHMH OOOCHOBBIBATH U
JIOKa3bIBaTh CYXKJIEHUS, MPUBOJUTH UYETKHE ONPEICICHUS, Pa3BUBAIOT JIOTMYECKYI) WHTYHUIUIO,
KpaTKO ¥ HarJIsIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH U y4aT UX IpUMEHEHUI0. Tem
camMbIM anredpa 3aHMMaeT OJHO M3 BEAYIIMX MeCT B (OPMHpPOBAHMHM HAYYHO-TEOPETHUECKOTO
MBIIUICHUSI IIKOJIBHUKOB. PackpbiBas BHYTPCHHIOIO TAapMOHHIO MaTeMaTHKH, (OpMUPYS
MMOHMMAaHKE KPACOThI U U3AIIECTBA MATEMAaTUYECKUX PACCYXKACHUM, airedpa BHOCUT 3HAUUTEIbHBIN
BKJIJ] B 3CTETUYECKOE BOCIIUTAHUE YYAIIUXCS.

OO0masi xapakTepuCTHKA y4eOHOr0 mpeaMeTa

B kypce anreOpsl MOXKHO BBIJEIUTH CIEAYIOIINE OCHOBHBIE COJIEP)KATEIbHBIC JIMHUU:
apudmeruka; anrebpa; (YHKIUU; BEPOATHOCTb M CTAaTUCTUKA. Hapsiimy ¢ 3TUM B coaep:kaHue
BKJIFOUEHBI J[BA JIOIOJHUTENBHBIX METOJOJOTMYECKUX pa3/ielia: JIOTMKa U MHOXECTBA; MaTeMaTUKa
B HCTOPUYECKOM PAa3BUTUHU, YTO CBS3aHO C pealu3alnuei 1meneil OOUIeMHTEIUIEKTYalbHOTO H
OOIIEKYJIBTYPHOTO pa3BUTHs ydamuxcs. Coepxanue KaxI0ro U3 3THX pas/esIoB pa3BOPaYNBaCTCs
B COJEPKATEJIbHO-METOJAMYECKYI0 JIMHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COJEpKATEIbHBIC
muaun. [lpum sToM mnepBas nauHUS — <«JIOorMKa M MHOXECTBa» — CIYXHUT LETd OBJIAJACHUS
YUYallUMHUCST HEKOTOPBIMU 3JIEMEHTAMH YHHUBEPCATIBHOIO MaTeMaTH4YEeCKOTO $3bIKa, BTOpas —
«MartemaTiKa B MCTOPUYECKOM Pa3BUTHM» — CIHOCOOCTBYET CO3/IaHHIO0 OOIIEKYIbTYPHOIO,
ryMaHUTapHOTo (OHA U3YYEeHHUS Kypca.

Conepxkanne JUHUU «ApudMeTHKa» CIyKUT 0a30d [ JaTbHEUIEro W3Y4YeHHS
yUYalIUMHCS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHYECKOTO MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHSI TOJb30BaThCsl ANTOPUTMAMU, a TaKKe MPHOOPETEHUI0 NPAKTHUYECKUX HABBIKOB,
HEOOXO/JMMBIX B NOBCEAHEBHOM kHU3HH. Pa3BuTHE MOHATHUS O YHMCIE B OCHOBHOM IIIKOJIE CBA3aHO C
palMoOHATBHBIMA U UPPAIIMOHAIIBHBIMU YHCIIaMH, (POPMUPOBAHUEM MEPBUYHBIX MPEICTABICHUN O
JNEHCTBUTEIILHOM YHCIIE.

Copepxanne auHHM  «AnreOpa»  cHnocoOCTByeT  (OPMHpPOBAHUIO y  y4alluxcs
MaTeMaTUYeCKOro anmnapara Jajsl pelieHus 3a/1ad U3 pa3/iejIoB MaTEMaTUKH, CMEXKHBIX TPEAMETOB U
OKpY’Karolel peanbHOCTH. SI3bIK anreOphl MOAUYEPKUBACT 3HAYCHUE MATEMATHUKH Kak s3bIKa JIJIs
IIOCTPOECHUS MaTEMaTHUECKUX MOJIENIEN MTPOLIECCOB U SIBJIEHUI pPEabHOIO MUPA.

Pa3BuTHe aaropuTMHUYECKOro MBIILUIEHUS, HEO0OXOIUMOro, B YaCTHOCTH, ISl OCBOCHHS
Kypca WH(OPMATHUKH, W OBJIAJICHHUE HABBIKAMU JEAYKTUBHBIX PACCYXKACHUU TaKKe SBISIFOTCS
3aayaMu u3ydeHus anreopsl. [IpeoOpasoBanre cUMBOIBHBIX (POPM BHOCUT CIELM(PUUECKUNA BKIIA]
B pa3BUTHE BOOOPaXEHMs YyYalluXcs, MX CIIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpUYECTBY. B
OCHOBHOI IIIKOJIE MaTepuaj rpynnupyeTcsl BOKPYT palliOHaIbHBIX BhIPAKEHUH.

Conepxxanne pasnena «PyHKUMW» HALEIEHO HA MOJYYEHHE IIKOJbHUKAMH KOHKPETHBIX
3HaHUN O (PYHKIIMU Kak Ba)XKHEHIIEH MaTeMAaTHYEeCKOW MOJENW I OMHMCAHHS U HMCCIEIOBAHUS
pa3HoOOpa3HbIX MpoleccoB. M3yueHne 3TOro marepuaia CHOCOOCTBYET Pa3BUTHIO y ydalluxcs
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YMEHHUSI HCIOJb30BaTh  pa3jIMyHble S3BIKM MaTeMAaTUKU  (CJIOBECHBIM, CHMBOJIMYECKU,
rpaduyecknii), BHOCUT BKJIaJ B ()OPMHUPOBAHNE MPEACTABICHUN O POJIM MAaTEMAaTHKU B Pa3- BUTUH
UBWIN3ALUHI U KYJIBTYPHI.

Paznen «BeposTHOCTP ¥ CTAaTHCTHKa» — OOS3aTENbHBI KOMIIOHEHT IIKOJBHOTO
00pa3oBaHMs, YCHJIMBAIOIIMNA €ro NPUKIAJTHOE W MPAKTUYECKOE 3HAYeHHe. DTOT Marepua
HEOoOXO0MM, IpEeXJe BCEro, s (OPMHUPOBAHMA Y yJaluxcsl (GyHKIHOHAIBHOM I'PAMOTHOCTH —
YMEHHUS BOCHPUHUMATh M KPUTHYECKH AaHAIM3HPOBATh HMH(POPMAIUIO, MPEJCTABICHHYIO B
pa3nuuHBIX (OpPMax, TOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX pEallbHBIX 3aBHCUMOCTEH, Mpo-
M3BOAMUTH TPOCTEHINE BEPOSITHOCTHBIE pacuéThl. V3ydyeHue OCHOB KOMOWHATOPHKH IO3BOJHT
y4ameMycsi OCYIIECTBISATh PACCMOTPEHHE CIIydaeB, Mepedop M MOACUYET YKciIa BapUaHTOB, B TOM
YHcyIe B MPOCTEUIINX MPUKIATHBIX 3a/1a4ax.

[Ipn M3y4eHUH CTAaTUCTHKU W BEPOATHOCTH OOOTAIIAalOTCs MPEICTaBICHUS O COBPEMEHHOMN
KapTHHE MHUpPa U METOJaX €ro MCCieqoBaHus, (GOPMHUPYETCS NMOHMMAHHME POJM CTATUCTHKH Kak
UCTOYHHMKA COLMAIBHO 3HAYMMOW HWH(OpMANMM M 3aKIaJbIBAIOTCS OCHOBBI BEpPOSTHOCTHOTO
MBILICHUS.

Onucanue mecta yue0HOro npeaMera B y4eOHOM IJIaHe
VYueOublil ipeaMeT «Anredpa» peanu3yeTcs B paMKax 00s3aTelnbHON IMpeaAMeTHON obiacTu
«Maremaruka u uHpopMaTHka» ¢ 7 mo 9 kiaccel. PaGouas mporpamma mo mpemmery «Anredpay
COCTAaBJICHA U3 pacyera 4acoB, YKa3aHHbBIX B YI€OHOM IIIaHE IIKOJIBL:

Knacc KonmaecTBo 4acoB B HEEIIO OO0111e€ KOJIMYECTBO YacOB
7 Knacc 3 102
8 Kimacc 3 102
9 knacc 3 102

Onucanue HEeHHOCTHBIX OPHEHTHPOB COJIEPKAHUS YU4eOHOTr0 NMpeaMeTa

YueOHblii mpeamer «Anrebpa» sBISETCS OAHMM W3 BEAYIIMX IPEIMETOM Ha YpPOBHE
OCHOBHOTO 00mmero o0pa3zoBaHHs, OOecredynBalOmMM (OPMHUPOBaHUE OOMICYYEOHBIX YMEHHU
OOyJarommxcsi C 3aJepPKKOM TCUXUYECKOTO pa3BUTHUSA, HUX TMCUXOPU3UYECKOE pa3BUTHE U
KOPPEKLNIO UMEIOIIUXCS HAPYIICHUH.

L[eHHOCTHBIMU OpHUEHTUPAMU aNreOphl ABISIOTCS nonydeHue ydamumucs ¢ 3[IP ombita B
Pa3NMYHBIX BHIAX ACATEIBHOCTH, (DOPMUPOBAHKE IETIOCTHON KAPTHHBI O MpPEAMETaxX U SBICHUSX
OKpYXaloIllero MHUpPa, pPa3BUTHE KPyro3opa, MAaKCHMaJbHO BO3MOXHA CaMOCTOSATEIBbHOCTbD,
CIIOCOOHOCTH K aJanTalyH.

N3yyeHne JaHHOTO TMpeaMeTa sBISETCS BaKHEHIIUM (aKTOPOM pa3BUTHUS JIMYHOCTH
oOyuatommuxcs ¢ 311P.

W3yyenne maHHOrO TpeAMETa SBISETCS BaXKHEHIIUM  (aKTOpoM  COLMANIN3aLUU
oOyuatomuxcs ¢ 3[1P u ux npodeccnoHanbHOTr0 CaMOOTPeIeTICHUS.

JInuHOCTHBIE, MeTanlpeIMeTHbIE M NPeIMeTHbIEe Pe3yJbTAThl 0CBOCHHUSI
y4eOHOro npeaMeTa

OcBoenue obyuatomumucss ¢ 3IIP yueGHOro mnpenmera «Anrebpa» mpeanogaraeT
JTOCTH)KEHUE UMU TPEX BUJIOB PE3YJIBTATOB: JUYHOCTHBIX, METANIPEAMETHBIX U MPeAMETHBIX.

Juunocmuute pesynomamut ocsoenuss AOOII OOO ob6yuaromumucs c¢ 3I1P Bkmrowaror
WH/IMBUyaJIbHO-TAYHOCTHBIE KAaueCTBa W COIHUAIbHBIC (KU3HEHHBIE) KOMIETEHIIUH, COLHAIBHO
3HAauYMMbI€ [IEHHOCTHbIE YCTAHOBKHU, HEOOXOMMBIE [l TOCTUKEHUSI OCHOBHOM 11€JTH COBPEMEHHOTO
oOpa3oBaHuss — BBefieHUs1 oOyuatomuxcs ¢ 3[IP B kynbTypy, OBlajleHUE UMHU COILMOKYIBTYPHBIM
onbIToM. C yueToM MHIUBUAYAJIbHBIX BO3MOXXHOCTEH M 0COOBIX 00pazoBaTEeNIbHBIX MOTPEOHOCTEH
oOyuatomuxcs ¢ 3[IP auunocmmuuie pezynomamar ocsoenuss AOOIT OOO n0mKHBI OTpaXKaTh:

* ¢(hOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIECHUS K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
0o0yJarommxcsi K CaMOPa3BUTHIO M CaMOOOpPa30BaHWI0 HAa OCHOBE MOTHBAIIMU K OOyYEHHUIO W
MO3HAHUIO, BBIOOPY JanbHeiIIero odpazoBaHus Ha 0a3e OPHUEHTHPOBKM B Mupe mnpodeccuit u
poheCCHOHATTEHBIX MPEIIOYTCHUH, OCO3HAHHOMY MOCTPOCHHIO WH/IMBUYTbHOM
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUMBBIX MO3HABATENIBHBIX HHTEPECOB;
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* ¢(hOPMUPOBAHHOCTH IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOM MPaKTHKU;

* ¢(hOpMUPOBAHHOCTh KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIEHHH M COTPYIHUYECTBE
CO CBEPCTHUKAMHU, CTapIIMMU U MIIAAIIMMU, B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTrUX BUIAX JIEATEIbHOCTH;

* yMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOM M NHUCHbMEHHOW pedw,
IIOHMMATh CMBICJ IIOCTABJICHHOW 3a- Jjaud, BBICTPAUBATh apryMEHTALUIO, IPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI;

* IPEJICTaBJICHHE O MaTEMaTHYeCKOW HayKe Kak cdepe 4eTOBEYECKOW NesSTeNbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH I Pa3BUTHUS IIUBUIIM3AIINH;

* KpUTUYHOCTb  MBILIUIEHUS, YMEHHME  pPACIIO3HABATh  JIOTMUECKH  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

* KPEaTUBHOCTb MBIIIJICHUS,, WHULMATUBA, HAXOIYUBOCTb, AKTUBHOCTb IIPU pELICHUU
anredpanvecKkux 3ajad;

* YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT YIEeOHONH MaTeMaTHUECKON AEATEIbHOCTH;

* CIOCOOHOCTh K OSMOLMOHAILHOMY BOCHPUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pelIeHu!, pacCyKACHUM.

MeTtanpeameTHble pe3yNbTaThl W3YYEHHsS anreOpbl B OCHOBHOM IIKOJIE BBIPAXKAIOTCS B
CJIEYIOIINX Ka4eCTBAX:

* YMEHHE CaMOCTOATEIbHO IJIAHUPOBATh albTEPHATUBHBIC IYTH JOCTIDKEHUS LENeH,
OCO3HAaHHO BBIOMpaTh Hamboyiee d(PPEKTUBHBIC CIIOCOOBI pENICHHs YYEOHBIX M TO3HABATEIHHBIX
3azauy;

* YMEHHE OCYILECTBIATh KOHTPOJIb MO pe3yJIbTaTy U IO CrHocoOy AeWCTBUS Ha ypOBHE
MIPOM3BOJIFHOTO BHUMAHUS U BHOCUTH HEOOXO0/IMMbIE KOPPEKTHUBBI;

* YMEHHE aJIeKBATHO OIICHWBATH MPABMWIIBHOCTH WJIM OIIMOOYHOCTH BBIMOJHEHUS Y4eOHOMH
3a/1aun, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PeIlIeHUs;

* OCO3HAaHHOE BJIA/ICHUE JIOTMYECKMMM JEHCTBUSMHU OIPEAEICHUS MOHATUN, 0000LIeHMS,
YCTaHOBJICHHSI aHAJIOTHM, KiIacCU(pUKAlMU HAa OCHOBE CaMOCTOSATEIHHOTO BHIOOpAa OCHOBAaHUU H
KpUTEPUEB, YCTAHOBJIEHUSI POJIOBUIOBBIX CBSI3EH;

* yMEHHE YyCTaHABIMBaTh MNPUYMHHO-CICACTBEHHBIE CBS3U; CTPOUTH  JIOTUYECKOE
paccyxieHue, yMOo3aKtoueHue (MHIYKTUBHOE, I€TyKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI,

* yMEHHUE CO3/1aBaTh, MPUMEHATh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPE/ICTBA,
MOJIETIN U CXEMBI I PEllIeHUs] yYeOHbIX U MTO3HABATENIbHBIX 33/1a4;

* yMEHUE OpPraHM30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTh C
YUUTEIEM M CBEPCTHHUKAMH: ONpPEAENATh LIEIH, pacupeleneHne QyHKIUNH U pojiell y4aCTHHUKOB,
B3aUMOJIEHCTBHE U 0OLIMe CrocoObl paboThl; yMeHHEe padoTaTh B TIpyIIe: HAXOIUTh oOliee
pelieHre M paspeuiarb KOH(JIMKTHI Ha OCHOBE COIJIACOBAaHUS MO3ULMNH U y4€Ta HHTEPECOB;
clylaTh napTHépa; GopMyIHpOBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHE;

* cOpMHUPOBAHHOCTh YYEOHOW M OOIIENOIb30BATEILCKOW KOMIIETEHTHOCTH B 00J1IacTH
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);

* IEpBOHAUYAIbHBIE TPEJCTaBICHUS 00 UIesIX HU O METoJax MaTeMaTHuKH Kak o0
YHHUBEPCAIBHOM SI3bIKE€ HAYKH W TEXHUKH, O CPEJCTBE MOJEINPOBAHHUS SABJICHUHN U IPOLIECCOB;

* yMEHHE BUJETh MAaTEMaTHYECKYIO 3a7auy B KOHTEKCTE MPOOJEMHON CUTyallMu B JPYIHX
JUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHE HAaXOJUTh B PA3IMYHBIX UCTOYHHKAX MHPOPMAIUIO, HEOOXOAUMYIO AJIs pPelIeHus
MaTeMaTHYeCKUX MpoOJieM, M TPEICTaBIATh €€ B MOHATHOH ¢opme; NMPUHUMATh pEIIeHUE B
YCIIOBUSIX HETIOJTHON M U30BITOYHOM, TOUHOM U BEPOSATHOCTHON MH(pOpMAIUH;

* yMEHHE MOHUMAaTh M MCIOJIB30BaTh MaTEeMAaTHYECKHE CPEJICTBA HAIIATHOCTH (PUCYHKH,
YepTeXKH, CXEMbI U JIp.) AJI WUTIOCTPAIH, HHTEPIIPETAllUN, apTyMEHTAIlUH;

* YMEHHUE BBIIBUTaTh TUIIOTE3bI IPU PEIIeHUH y4eOHBIX 3a/1a4 U MOHUMAaTh HEOOXOIUMOCTh
UX NPOBEPKH;



* yMEHUE TPUMEHATHh HWHIYKTUBHBIE W JIEAYKTUBHBIE CIIOCOOBI pacCyXaeHUl, BUICTb
pa3IMYHBIC CTPATETUU PELICHUS 3a/1a4;

* IOHUMAHUE CYIIHOCTH aJrOPUTMHUYECKUX MPEANHUCAHUNH M YMEHHUE JIeHCTBOBaTh B
COOTBETCTBHUHM C ITPEIJIOKEHHBIM aITOPUTMOM;

* YMEHHE CaMOCTOSTEIbHO CTAaBUTh II€JIH, BEIOMPATh U CO3[aBaTh aJlTOPUTMBI JIJIsI PEIICHHS
y4eOHBIX MaTEMaTHYCCKUX TIPOOIIEM;

* YMEHHE IJIAHUPOBATh U OCYILECTBIATh AEATEIbHOCTD, HAPABIECHHYIO Ha pElleHuE 3ajau
HCCJIEIOBATEIBLCKOIO XapakTepa.

[TpeameTrHbIe pe3ynbTaThl U3yueHHs anredpsl odydaromumucs ¢ 3[1P BkimovaroT:

* yMeHUE paboTaTh C MaTeMaTHMYECKUM TEKCTOM (CTPYKTypHUpOBaHME, HW3BIICYEHUE
HE00X0AMMOM MH(OPMAIIUH), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIH B YCTHON M MHCbMEHHOMH
peun, NPUMEHSS MaTEMaTUYECKY0 TEPMUHOJIOTHIO U CHMBOJIMKY, HCIIOJIb30BaTh PAa3JINYHbIC A3BIKH
MaTeMaTHKHU (CIIOBECHBIH, CHUMBOJIMYECKUHN, TpaduuecKuii), 0OOCHOBHIBATh CY)KJEHUS, TPOBOIUTH
KJ1accu()UKALUIO, I0Ka3bIBaTh MATEMAaTUYECKUE YTBEP)KICHMS,

* BlIaJicHUe 0a30BbIM MOHSATHIHBIM amllapaToM: UMETh MPEACTABICHUE O YHCIE, BIIAJICHUE
CHUMBOJIBHBIM  SI3BIKOM ~ aJreOpbl, 3HAaHME JIIEMEHTAPHbIX (DYHKIHMOHAJIBHBIX 3aBUCHUMOCTEH,
(dbopMHpOBaHKE TPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEATBHOM MHUPE U O
pasNUYHbIX croco0ax HUX U3yuyeHHs, 00 OCOOEHHOCTSX BBIBOJAOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTeD;

* yMEHUE BBINOJHATH ainredpanyeckue MpeoOpa3oBaHMsl PALUOHAIBHBIX BBIPAXKEHUH,
MPUMEHSTh UX JUISl PELICHUS y4eOHbIX MAaTEMAaTUYECKUX 3aJayd U 3aJa4, BOZHUKAIOIINX B CMEXKHBIX
y4eOHBIX IpeaAMeTax;

* YMEHHUE I10JIb30BaTbCsl MaTEMaTHUYECKUMHU (OPMYJIaMU U CAMOCTOSITEIBHO COCTaBIISATH
(bopMysbl 3aBUCHUMOCTEH MEXAYy BEJIM- YMHAMHM Ha OCHOBE OOOOILIEHMSI YacTHBIX CIy4aeB M
AKCIIEPUMEHTA;

* YMEHHME pellaTh JMHEWHbIE W KBAJApaTHbIE YPAaBHEHMsS M HEPABEHCTBA, a TaKke
MIPUBOAMMBIE K HUM YpaBHEHHsI, HEPABEHCTBA, CUCTEMBI;, IPUMEHSITH TpapuuecKue NpeacTaBICHUs
JUIS PELLEHUS. U UCCIIEJOBaHMs YPaBHEHNUW, HEPABEHCTB, CUCTEM; IIPUMEHSATh IOJyYEHHBIE YMEHUS
JUI peIlieHus 3a]a4 U3 MaTeMaTHUKU, CMEKHBIX IPEIMETOB, IPAKTUKU;

* OBJIaJIeHHE cHCTeMON (YHKIMOHAJIBHBIX MOHATUH, (YHKIMOHAIBHBIM SI3bIKOM U
CUMBOJIMKOM, YMEHHE CTpOUTh TIpaduku (QYHKUMHA, ONUCHIBATH MX CBOICTBa, HCIOJb30BATh
(byHKIMOHATBHO-TpapHuuecKre MpeACTaBIeHUs ISl ONMCAaHUs M aHaJIM3a MaTeMaTHYeCKUX 3a1a4 U
peanbHBIX 3aBUCUMOCTEN;

* OBJIaJICHHE OCHOBHBIMHU CIOCOOAMHM MPEACTaBIECHUS U aHAJIM3a CTAaTUCTUYECKUX JIaHHBIX;
YMEHHE pelIaTh 33ja4l Ha HaX0XAEHUE YaCTOThl U BEPOSITHOCTHU CIIy4allHbIX COOBITHIA;

* YMEHHUE NPUMEHATH U3Y4YECHHBIE TIOHSTHS, PE3YJIbTaThl U METOABI IIPH PELICHUM 33134 U3
Pa3IMYHBIX pa3/ieloB Kypca, B TOM YHCIE 3a/lay, HE CBOJAALIUXCS K HEMOCPEICTBEHHOMY IpHMe-
HEHUIO U3BECTHBIX aJITOPUTMOB.

CooTHeceHne HJIEMEHTOB Y4e€OHOW [eATENbHOCTH IIKOJbHUKOB M BEAYIIMX MpPOLELyp
MaTeMaTHYECKOro MO3HAHUS MO3BOJISIET ONPENENIUTh CTPYKTYPY MOArOTOBKH oOyuatomuxcs ¢ 3[1P
no anredpe B €AMHCTBE €€ COJep’KaTeNbHbIX (OOBEKTHBIX) M JEATEIbHOCTHBIX (CYOBEKTHBIX)
KOMITOHEHTOB.

B pesynbrare uzydeHus anreOpsl:

BbinmyckHUK Hay4HTCS:
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHSMM: MHOKECTBO, 3JEMEHT MHOXKECTBa,
MIOJIMHO>KECTBO, IPUHAJIEKHOCTB;

® 3a7aBaTh MHOYKECTBA MEPEUUCICHUEM UX HJIEMEHTOB;

® HAXOIUTh MepeceueHne, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIINX CUTYALIMSIX;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMM: OIpeJeIeHHe, aKcHoMma, Teopema,
JI0Ka3aTeNIbCTBO;

® TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI AJIsl MOATBEPKIEHUSI CBOUX BbICKa3bIBAaHHM.
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B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPEIMETOB:

® JCIOJIB30BaTh TIpauuecKkoe MpPEICTaBICHUE MHOXKECTB JUIsl OINUCAaHHUSA PpealIbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 IPYTUX Yy4€OHBIX PEAMETOB.
Yucaa

e OmepupoBarh Ha 0a30BOM ypOBHE NOHSATHSAMH: HATypajJbHOE YHWCIO, LEI0E YHUCIIO,
OOBIKHOBEHHAss JIpoOb, JecATHYHAas JpoOb, CMemaHHas JpoOb, palMOHAIBHOE YHCIO,
apu(MEeTUYECKUI KBaIpaTHBIA KOPEHb;

® JCIIOJIb30BATh CBOMCTBA YMCEI U IPABWIIA JEHCTBUN IIPU BBIIIOJIHEHUH BBIYUCIICHUN;

® HCIOJb30BATh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUU BBHIYHCICHUN U
pELIEHNHN HECIIOKHBIX 3a]1a4;

® BBINOJIHATH OKPYIVICHHE PALIMOHAIBHBIX YUCEIl B COOTBETCTBUU C IIPAaBUIIAMH;

e OILICHUBATh 3HAYEHUE KBAJPATHOIO KOPHS U3 IOJOKUTEIBHOIO LIEJIOT0 YNCIIa;

® DACIO3HABATH PALIMOHAJIBHBIE U HPPALMOHAIIBHBIE YUCIIA;

® CpaBHMBATh YUCIIA.
B noBcexHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

® OLICHUBATH PE3YJbTAThl BEIYACICHUN IIPH PELICHUH ITPAKTUYECKHUX 3a]a4;

® BBINOJIHATH CPABHEHUE YUCEII B PEAJIBHBIX CUTYalLUsX;

® COCTaBJATb YNCJIOBBIE BBIPDAKEHUS IIPU DPELICHUM INPAKTUYECKUX 3aJad M 3a7ad M3
APYrUX y4yeOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe0Opa30BaHuA

e BpINOMHATH HECHOXKHBbIE MpeoOpa3oBaHus Ul BBIYMCICHUS 3HAYEHUN YMCIOBBIX
BBIPQXCHUM, COJEp)KAIIMX CTENEHU C HATypalbHBIM II0Ka3aTeleM, CTEIEHH C  LENbIM
OTpHULATEIbHBIM [TI0KA3aTENIEM;

® BBINOJHATh HECJOXKHBbIE IPEeoOpa3oBaHUs LEJBIX BBIPAKEHUI: pPAaCKpbIBaTh CKOOKH,
IIPUBOJIUTH MOJOOHBIE CIIAracMbI€;

® JCIOJIB30BaTh (OPMYJIBI COKPALIEHHOTO YMHOXEHMs (KBagpaT CyYMMBbI, KBajpaT
Pa3HOCTH, Pa3HOCTb KBAJPATOB) IJIsl YIPOIIEHUS BBIYMCICHUN 3HAUEHUH BBIPAXKEHUH;

® BBINOJHATH HECIOXKHBIE MTPeoOpa3oBaHus APOOHO-INHEHHBIX BBIPAKEHUIH W BBIpAKEHUH
C KBaJ[paTHbIMU KOPHSIMH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® [IOHMMATh CMBICI 3aIIMCH YKCJa B CTAHAAPTHOM BHJIE;

e ornepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTAHJAPTHAs 3alIUCh YUCIIa.
YpaBHeHus1 1 HepaBeHCTBA

e OmnepupoBarb Ha 0a30BOM YpOBHE MOHSATHSIMHU: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
YPaBHEHUE, KOPEHb YPAaBHEHHs, PELICHHE YPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;
IIPOBEPSATH CIPABEUIMBOCTD YACIOBBIX PABEHCTB M HEPABEHCTB;
pelaTh JMHEWHbIE HEPaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K TMHEWHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YpaBHEHUN, HEPABEHCTB;
IIPOBEPSATH, SIBISIETCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);
pelaTh KBaJipaTHble ypaBHEHHS 10 (GopMyJie KOpHEW KBaIpaTHOI'O yYPaBHEHUS;

e u300paxarh pelIeHNs HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSIMOM.
B noBceaHeBHO KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

® COCTaBJATh U pEIIaTh JUHEMHBIE ypaBHEHHUS IIPU PELICHUM 3a7ad, BO3HUKAIOIIHUX B
IpYTUX y4eOHBIX MpeaMeTax.
DyHKIUH

e HaxonuTh 3HaueHue GyHKIMH 110 33]aHHOMY 3HaYeHUIO apryMEeHTa;

® HAXOJWUTh 3HAYEHHME apryMeHTa IO 33JaHHOMY 3HAY€HHUIO (QYHKIHMH B HECIOXKHBIX
CUTYaIUsIX;



® ONpeAeisATh IOJOKEHHWE TOYKM II0 €€ KOOpAMHATaM, KOOpJAWHAThl TOYKH II0 €€
MOJIOKEHHIO HA KOOPJMHATHON IIOCKOCTH;

e 110 rpaduKy HaXxOAUTh O0JACTH ONpPENENICHUs, MHOKECTBO 3HAYCHHH, HYIH (DYHKIUH,
MPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHUsl W YObIBaHMSA, HauOoJblIee U
HaMMEHblIee 3HaYeHUsl PYHKLUY;

® CTpOuUTh rpapuk TMHEHHON QYHKINU;

® TIPOBEpsATH, SABJISIETCS JM JaHHBIA Tpaduk rpaduKoM 3aAaHHOW (YHKUMU (JIMHEHHOM,
KBaJIpaTHYHOM, 00paTHOW MPOMOPIIUOHAIEHOCTH);

® OIpeneNATh MNPUOIMKEHHbIE 3HAYCHHMsS KOOPAMHAT TOYKU IEepecedeHus TIpauKoB
byHKIHIH,

e OmepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: MOCIEIOBATEIBHOCTh, apupMeTHYecKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

e pemarh 3aJa4d  HAa IMPOrPECCHMM, B KOTOPbIX OTBET MOXET ObITh MOJY4YEH
HETOCPEJCTBEHHBIM IOJICUeTOM 0e3 mpuMeHeHHs (HopMy.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHMH JPYTUX NPeIMeTOB:

® JICINOJIb30BaTh I'paMKU peabHBIX IMPOLECCOB M 3aBUCUMOCTEH Il OMpPEIeNCHHs UX
CBOWCTB (HanOOJbIINE M HAMMEHBIINE 3HAYCHUS, IPOMEKYTKH BO3pACTaHUS U yOBIBaHUS, O0JIACTH
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX 3HAYEHUH U T.11.);

® JICIIOJIB30BaTh CBOWCTBA JIMHEHHON (yHKIMM M ee rpaduK NpU PEUICHUH 3aaad U3
IPYTUX Y4EOHBIX MIPEIMETOB.

CrarucTUKa U TeOpHUs BEPOSATHOCTE

e lIMeTh mpeacTaBieHUE O CTaTUCTHUUECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU CIIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4aXx;

e pemiath NpOCTEeHIIMEe KOMOMHATOpPHBIE 33aJjaud METOAOM IPSIMOIO M OpPraHW30BaHHOI'O
nepedopa;

® TIPE/CTABIIATH AAHHBIC B BUE TaONHII, AUAarpamMm, TpaguKoB;

® YuTaTh MHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TAOIUIIBI, THArpaMMBI, TpaduKa;

® OIIPEJeIIsATh OCHOBHbIE CTATUCTUUECKUE XapaKTEPUCTHKHU YUCIOBBIX HAOOPOB;

® OLIEHUBATh BEPOSATHOCTb COOBITUS B MPOCTEHIINX CIIyyasx;

® UMETh IPEACTABICHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBICHUIX.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTHX NMPEIMETOB:

® OIICHUBATh KOJMYECTBO BO3MOXKHBIX BApMAHTOB METOZOM Nepedopa;

® UMETh NPECTABIEHUE O POJIM MPAKTUYECKHU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;

® CpaBHMBAaTb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHKH, IOJYYEHHbIE B IIpoliecce
peLIeHNs IPUKIAJHON 3a/1a4M, N3Y4ECHHs] PEAJIBHOTO SIBJICHMUS,

® OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBJIEHUI B HECIOKHBIX CUTYaI[UIX.
TexcTroBble 3a1aun

e PemaTh HECIOXKHBIE CIOKETHBIE 3aJlaud pa3HbIX THUIIOB Ha Bce apupMeTHYECcKHe
JICNCTBUS,

® CTPOUTH MOJIETb YCIIOBUS 33/1a4u (B BUE TaOIMIIbI, CXEMbI, PUCYHKA WJIK YpaBHEHHS), B
KOTOpPOM N1aHbl 3HAYEHHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C LIEJBIO MOMCKA PELICHUS
3a/1a4y;

® OCYIIECTBISATH CIIOCOO MOWCKA pEeIIeHUs 3a7aud, B KOTOPOM PacCy>KICHHE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELIEHUS 3a]aul;

® BBUIEIATH 3Tallbl PELICHUS 33/1a4H;

® UHTEPIPETUPOBATh BBIUMCIMUTEIBHBIE PE3YJIbTAThl B 3a7aue, UCCIEAOBATH MOJIYyYEHHOE
pelieHue 3a1a4u;

® 3HATh pa3lMyHMe CKOpPOCTel 0OBeKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U 1O TEUCHUIO
peku;



e permIaTth 331a4M Ha HAXOXICHUE YaCTH YHCIIA U YUCIIA TI0 ero YacTu;

e pemiath 3aJaYd Pa3HBIX TUMOB (Ha paboTy, HAa MOKYIKH, HA JBIKEHHE), CBSI3BIBAIOIINX
TPH BEJIMYUHBI, BBIICIISTH STH BEJTHYUHBI M OTHOIIICHUS MEXy HUMU;

® HAXOIUTh MPOLEHT OT YMCJA, YUCJIO MO MPOLEHTY OT HEero, HaXOIHWTh IMPOLEHTHOE
CHIDKEHHE WJIM TPOLIEHTHOE TMOBBIIICHUE BEITUYHHBI;

® pelIaTh HECJIOXKHBIE JIOTHYECKUE 32141 METOIOM PACCYKIICHHIHA.
B noBceaHeBHOI )KM3HM M IPU U3YYE€HHH IPYTUX MPeIMETOB:

® BEJIBUTaTh TUIIOTE3bI O BO3MOKHBIX MPEEIIbHBIX 3HAYCHUAX UCKOMBIX B 33/1a4€ BEIUYHH
(menaTh TPUKUIKY).
BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:
JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e Onepuposams  NOHAMUAMU.  ONnpedelieHue,  meopema,  aKCuomd,  MHOICECMEBO,
XapakmepucmuKky MHONCECMEd, JJIeMeHmM MHONICeCmed, Nycmoe, KOHeYyHOoe U OeCKOHeuHoe
MHOHCECTNBO, NOOMHONCECMBO, NPUHAONEHCHOCTb, BKIIOYEHUE, PABEHCBO MHOMCECME,

® 1300pANCAMb MHONCECHBA U OMHOULEHUE MHOICECME C NOMOWbIO Kpy2os Dinepa,

e onpedensims NPUHAONEIHCHOCHb INEMEHMA MHONCECMEY, 00beOUHEHUI0 U NnepeceyeHuro
MHOJHCECE,

®300a8amb MHOICECMBO C NOMOUWBIO NEePEHUCTIeHUsL DIEMEHNO8, CLOBECHO20 ONUCAHUSL

® onepuposams NOHAMUAMU. BbICKA3bIBAHUE, UCTUHHOCMb U JIOJICHOCMb BblCKA3bIGAHUS,
ompuyanue 8blCKA3bl8AHUI, ONepayul Hao BbICKA3bLIBAHUAMU: U, UTU, He, VCIOBHbLE BbICKA3bIBAHUS
(umnauxayuu);

® CIPOUMDb BbICKA3LIBAHUS, OMPUYAHUSL 8bICKA3bIEAHUIL.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

® CIPOUMb YenouKU YMO3AKIIOYeHUl HA OCHO8E UCNOIb308AHUS NPABUT IOUKU;

® LICNOIL308AMb MHOMCECMBA, ONEPAYUU C MHONCECNBAMU, UX epaduiecKoe npeocmasieHue
0151 ONUCAHUS PEATbHBIX NPOYECCO8 U SIGTIeHULL.
Yuciaa

o Onepuposamsv NOHAMUAMU. MHONCECMBO HAMYPAIbHBIX YUCEL, MHONCECMBO YelblX Yucel,
MHOIICECNBO PAYUOHANLHBIX YUCEN, UPPAYUOHAIBHOE HUCILO, K8AOPAMHbIU KOPEHb, MHOICECMBEO
OelicmeumenbHblX Yucesl, 2e0MempuiecKas UHMmepnpemayius HamypaibHbulX, Yeavlx, pAyuoHAIbHbIX,
OeticmeumenbHvlX Yuce,

® NOHUMAMD U OOBACHAMb CMBLCTL NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

® BLINOIHAMYb  BbLIYUCTICHUS, 6 MOM HYUCle C UCNONb308AHUEM NPUEMO8 DAYUOHATbHBIX
BLIYUCTICHULL,

® GLINOIHAMb OKPY2IEHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

® CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHAIbHBLE YUCTA,

® NpPedCcmasiams PayuoHaIbHOe YUCTIO 8 8UOe 0eCAMUUHOU OpoOU

® YNOpA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8UO€ 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooums HO/[ u HOK yucen u ucnonv3osams ux npu peutenuu 3a0ay.
B noBceaHeBHOI )KM3HU M MPU U3YYeHHUH APYTHX MPEAMETOB:

® NPUMEHSIMb NPABGUILA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PEUEHUU NPAKMUYEeCKUX 3a0ay u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos,

® BLINOIHAMb CPABHEHUE Pe3YIbIMAmMO8 BbIYUCTICHUL NPU peueHuy NPakmudyecKux 3a0ad, 8
MOM YUc/ie NPUOIUNCEHHBIX BbIUUCTICHULL

® COCMaBnAmMs U OYEHUBAMb YUCLOBbIE GbIPANCEHUS NPU PEULEHUU NPAKMUYECKUX 3a0ay U
3a0ay u3 opyaux y4eOHvlX npeomemos;

® 3aNUCLIBAMb U OKPY2IsiMb YUCI08ble 3HAYEHUS DedlbHblX BeIUYUH C UCHOTb30BAHUEM
PA3ZHBIX CUCMEM U3MEPEHUSL.
ToxnecTBeHHBIE IPe0Opa30BaHUsA



e Onepuposams NOHAMUAMU CMENeHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ Yeibim
ompuyamenbHulM NOKa3amenem,

® GLINOIHAMb NPeodPA308AHUS YENbIX BbIPANCEHUL: OelCMBUsl ¢ 0OHOUIeHAMU (CTLOJdCEeHuUe,
gblUUmMaHUe, YMHONCEHUE), OeUCMBUs C MHO20UeHAMU (CNIOJCEHUe, BblUUmMAaHUe, YMHONCEHUE),

® BLINOIHAMb PA3NI0JNCEHUE MHOLOYLEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: B8bIHECeHUEe 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUSL,

® 8bi0eIAAMb K8AOPAM CYMMbl U PAZHOCTU OOHOUTIEHO8,

® PACKAA0bIBAMb HA MHOMCUMENU KBAOPAMHBIL  MPEXYleH,

® GLINONIHAMY ~ NPEOOPA308AHUS  BLIPANCEHUU,  COOEPHCAUWUX — CMeneHu ¢  Yeavblmu
OMPUYAMENbHBIMU — NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CMmeneHu ¢ YenbiM
ompuyamenbHulM NOKA3amenem K 3anucu 8 uoe opoou;

® 8LINOIHAMb NPeooPaA308aHUsl OPOOHO-PAYUOHATLHBIX BbIPAICEHUIL COKpaujeHue opobell,
npusedeHue aneeopaudeckux opoobetl K 0oOwemy 3HaMeHamenio, ClodiCeHUe, YMHONICEHUE, OeleHUe
aneebpauveckux Opobdell, 6038edeHuUe aneedpauyeckol Opoobu 8 HAMYPAIbHYIO U Yeryio
OMPUYAMENbHYIO CIeneHb,

® 8bINOIHAMb NPEO0OPA30BAHUSL BBIPANCEHUL, COOEPAHCAUUX KBAOPAMHBIE KOPHU,

® 8bideNAMb K8AOPAam CyMMbl UNU PA3HOCMU O8VUIEHA 8 GbIPANCEHUSX, COOePHCAUUX
K68aopammubvie KOpHU,

® bINOIHAMb NPE0OPAZ0BAHUSL BBIPANCEHULL, COOEPICAUIUX MOOYTb.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

® BLINOIHAMb NPeodPA308aHUsA U OEUCMBUSA C YUCIAMU, 3ANUCAHHLIMU 6 CMAHOAPMHOM
guoe;

® GLINOIHAMb NPE0OPA308AHUSL AN2COPAUYECKUX BbIPAICEHUL NPU peueHuu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8.
YpaBHeHUs] U HEPABEHCTBA

o Onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUsl, peuleHue
HepaseHcmad, pasHOCUNIbHbIe YPABHeHUs, 001acmb onpedeieHusi YpaeHeHus (HepaseHcmad,
cucmemvl YpasHeHUIl UL HEPABEHCME),

® pewiams JIUHElHble YPAGHEeHUs U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOWbIO
MOACOECMEEHHBIX NPE0OPA3Z0BANHULL,

® pewams Keaopamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K K8AOPAMHBIM C NOMOWBIO
MOACOECMBEHHBIX NPEOOPA306AHULL,

® peuwiams OPOOHO-TUHEUHbIE YPABHEHUS,

* pewiams npocmetiuiue uppayuonabhsie ypasienus euda (| f (x) =a, \/f (x) = \jg (x);

n

® peuwiams ypasnenus suda X =a;

® peuiamo YpasHeHusi CnoCObOM PA3NONCEHUS. HA MHONCUMENU U 3AMeHbl NEPEMEHHOL,

® LCNONBL306AMb  MEMOO UHMEPBANO8 Ol PEueHuss Yeavlx U OpOOHO-PAYUOHATIbHBIX
HepaseHcms;

® peuiamy JuHellible YPAGHEHUs. U HePAGEHCMBA C NAPAMEMPAMU,

® peuiams HecJl0CHble K8AOPAMHble YPAGHEHUsL C NAPAMEMPOM,

® peuiams HecJl0MCHble CUCTEMbl TUHELHbLX YPAGHEHULL C NAPAMEMpPaMmiL;

® peuiams Hecl0CHble YPABHEHUS 8 YEbIX YUCTAX.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

e cocmasnames U pewams JUHEUHble U K8AOpamuvle YPAGHEHUsl, YPAGHEeHUs, K HUM
€800AUUECs], CUCMEMbL TUHEUHBIX YPAGHEHULl, HEPABEHCME NpU peuleHuu 3a0ay Opyeux y4eOHbIX
npeomemos;

® BBINONIHAMb OYEHKY NPABOON0000OUsL PE3YIbMAamMos, NOLYHAEMbIX NPU PEUleHUl TUHEIHbIX U
K8AOPAMHbIX YPAGHEHUU U CUCEM JTUHEUHbIX YPAGHEeHUIL U HePABeHCME NPU PeuleHuu 3a0ay Opyaux
VueOHbIX NPeoMemos;
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® gblOUpPaAmMb  COOMBEMCMBYIOWUEe YPAGHEHUs, HEPAGeHCMEd UMW UX cucmemvl Ol
COCMABIEHUSI MAMEMAMUYECKOU MOOeNU 3A0AHHOU PeabHOl CUMYayuU Uil NPUKIAOHOU 3a0adu;

® yMemsb UHMEPNPEemupo8ams NOJYYEHHbI NPU peueHul YpAaeHeHUs, HepaeeHcmed Uil
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeailbHOU CUmyayuu Ui npukiaoHol 3a0adu.
DOyHKIUN

e Onepuposams NOHAMUAMU. DYHKYUOHATbHAS 3A6UCUMOCTD, QYHKYUA, epaduk yHKyuu,
Ccnocoobl 3a0aHusl PYHKYUU, apeymMenm u 3HaueHue QyHKyuu, 0o61acms onpeoesenuus U MHONCECHBEO
3HaAYeHUll QYHKYUU, HYIU QYHKYUU, RPOMEICYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHb (DYHKYUU,
YeMmHOCMb/HeuemHOCMb QYHKYUU,

o cmpoums epaguru TUHEUHOU, KeaAOpamuuHou HyHKYuil, 00pamHot NPOnoOPYUOHAIbHOCU,

@ynryuu euoa: y=a+ﬁ, y=~xy=%x, y=|x;

® Ha npumepe K8AOPAMU4HOU QYHKYUU, UCNONb308AMb NPeodpa3osanus epapuxa Gyrnkyuu
y=f(X) ons nocmpoenus epagpuxoe @pynxyuii y = af (kx+b)+c;

® COCMaBAmMs YPaGHEeHUsL NPAMOT NO 3A0AHHBIM YCOBUAM. NPOXOOsAWel yepes 08e MOUKU ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWel Yepe3 OAHHYI0 MOYKY U NAPALLENIbHOU OAHHOU NPAMOLL,

® ucce0o8ams hyHKYUIo no ee paguxy;

® HAXOOUMb ~ MHOJCECMBO  3HAYEHUU,  HYAU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

e onepuposams  NOHAMUAMU: — NOCAEO08AMENbHOCMb,  APUPDMEMUUECKds —NpoSpeccus,
2eoMempuyecKas npoepeccusi;

® peuams 3a0ayu Ha apu@dMemuyecKyio u 2eoMempuieckyro npoepeccuro.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® LULTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaNbHYIO 3A8UCUMOCTb ULU NPOYECC HO UX
XapakmepucmuKkam,

® LICNOIL308AMb  CBOUCMBA U 2pAPUK KEAOpAMUUHOU (YHKYUU NpU peuleHuu 3a0ay u3
Opyaux yueOHbIX npeoMemos.
TexcToBBIE 3a729H

® Pewiams npocmole U CILOJHCHbIE 3A0a4l PA3HLIX MUNOS, 4 MAKICe 3A0aYU NOBbIUEHHOU
mpyoHOCmu,

® LICNOIL306AMb PA3HBIE KPAMKUe 3aNnuci KAk MOOeiu MEKCMO8 CLONCHbIX 3a0ay OJis
nOCmMpoenUs NOUCKOBOLU CXeMbl U peuleHus 3a0ay,

® paziuuams MoOelb MeKCma U MoOelb peuleHust 3a0auu, KOHCMpPyuposams K OOHOLU
MOOenu peuleHUs HeCI0XHCHOU 3a0ayu pasHvle MoOelu MmeKCma 3a0ayi;

® 3HAMb U NPUMEHAMb 00a CNOCoOa NOUCKA peuwleHus 3a0ay (0m mpedosaHus K yCio8uro u
om ycnosusi K mpebo8anuio),

® MOOCTUPOBANMb PACCYHCOCHUS. NPU NOUCKE PEUEHUS 3a0at ¢ NOMOWBIO 2pagd-cxembi;

® 8b10eIAMb IMANDL peUlerUsl 3a0ayU U COOEPHCAHUE KAAHCO020 IMAand,

® yMemsb 8b10UPAMb ONMUMATbHBIN MEMOO0 peuleHus: 3a0aiu U 0CO3HA8AMb 8b100p Memooa,
Paccmampusams pasiuihble Memoobl, HaAX00UMb PA3HbLE PEUEHUs 3a0a4U, eClu B03MONCHO,

® QHAU3UPOBAMb 3aMPYOHEHUSA NPU PeUleHUU 3a0a4;

® GLINOIHAMb PA3IUYHBIE NPE0OPA308AHUSL NPEONONCEHHOU 3A0aUU, KOHCMPYUPOBAMb HOBbLE
3a0ayu u3 OAHHOU, 8 MOM YUCle 0Opammbie;

® UHMEPNPEMUPOBAMYb BLIYUCIUMENbHbIE PEe3VIbMAMblL 8 3a0aye, UCCIe008amb NOLYYEHHOE
peuierue 3a0ayu;

® QHATUZUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACNONONCEHUSL 08YX 0OBLEKMO8 U
U3MeHeHUe UX XaPaKMepUCmuK npu COBMeCmHOM OBUINCEHUU (CKOPOCMb, 8peMsl, pacCmosHUe) npu
peuleHuy 3a0ay Ha O08udiceHue 08yX 00beKMO8 KAK 6 OOHOM, MAaK U 6 HNPOMUBONOJIONCHBIX
HanpasieHusx;
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® LCCNIe008AMb BCEBOZMONCHBIE CUMYAYUU NPU peuleHul 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCmeMbl Omcyema,

® peuiams pasHooOpasHvle 3a0adu «HA YACMUY,

® peuiams 1 0O0CHOBLIBAMb CB0E peuleHue 3a0ay (8blOelsimb MAMeMamuyecKyio OCHO8Y) Ha
HaxoxcoeHue 4acmu Yucid U Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpoOU;

® 0Co3HABaMb U O0OBACHAMb UOSHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3bIBAIOUUX MPU
BeUYUHBL (Ha pabomy, HA NOKYNKU, HA O08UJICEHUe), 8blOeNsamb MU GeIUUUHbl U OMHOWEHUS
MedHCOY HUMU, NPUMEHAMb UX HNpU peuwleHuu 3aoay, KOHCMPYUpoeamv coOCmEeHHble 3a0ay
VKA3AHHBIX MUNOS;

® 81a0emb OCHOBHBIMU MEMOOAMU PeUeHUsl 3a0a Ha CMeCU, ChlA8bl, KOHYEHMPAYUuU,

® pewiams 3a0auu HA NPOYEHMbl, 6 MOM HUCTe, CIONHCHble NPOYeHmvl ¢ 0OO0CHOBAHUEM,
UCNONBL3YSA pA3HbBLE CHOCOODI;

® peuiams Jlo2udeckue 3a0ayu paHblMu cnocobamu, 6 mom ducie, ¢ 08yms OIOKAMU U C
mpems O10Kamu OAHHBIX ¢ NOMOWbIO MAdIUY,

® peuiams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu 8eposIMmHOCMeEl HA OCHO8e UCNOIb308AHUS
U3YYEHHBIX MemOo008 U 060CHOBbIBAMb peuleHUe,

® peuiams HeCl0HCHbLE 3A0ayU N0 MAMEeMamu4eckou CmamucmuKe,

® 0671a0eMb OCHOBHLIMU MeMOOAMU PEeUeHUs. CIOHCEMHbIX 3a0ay: apugmemudecKkul,
aneebpaudeckuil, nepebop 8apuanmos, 2eomMempudeckul, 2paguieckull, NPUMeHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOIi )KM3HM M NPU U3YYeHHUH APYTHX MPeEAMETOB:

® gbl0eIAMb NPU peuleHuU 3a0ay XapaKmepucmuku paccmampusaemoll 8 3aoade cumyayuu,
OmIUYHble OM peanlbHulX (me, Om KOMOPbIX abCcmpasuposanucy), KOHCMPYUpo8ams HOBble
cumyayuu ¢ yuemom dmux XapaKkmepucmuk, 8 4aCmHOCMU, NPU peulenuu 3a0a4 Ha KOHYeHmpayuu,
VUUMbI86AMb NIOMHOCMb 8eUlecmed,

® pewiams U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUs PeanlbHblX CUMYayutl, 6
KOMOPbIX He mpedyemcs MOUHbIl blYUCTIUMENbHBLU Pe3YTbman,

® peuiams 3a0a4u Ha 08UdNCEHUE NO peKe, PACCMAMPUBAsL pA3HbLE CUCIEMbl OmMCcYemd.
CTaTHCTHKA U TeOpPUs BEePOSTHOCTEMH

e Onepuposamv noHAMuUAMU: cmobuYambvle U Kpy208ble Ouazpammvl, madauybl OAHHBIX,
cpeoHee apugmemuueckoe, MeouaHa, Haubolbuiee U HaAuUMeHbulee 3HAYeHUs 8bIOOPKU, PAZMAX
8b100pKU, OUCNEPCUsi U CMAHOAPMHOe OMKIOHeHUe, CIYYAliHAs USMEHYUBOCIb,

® U361eKAMb UHpOPpMAaYUIo, NPEeOCMABIIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2pAduKax;,

® cocmasnams madauybl, CMpoUms OUAZPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® OnepuUposamsb NOHAMUAMU: PAKMOPUATL YUCIA, NePECNAHOBKU U COYeMANUsL, MPeY20IbHUK
Ilackans;

® NPUMEHAMb NPABUTIO NPOU3EEOCHUSI NPU PeUUeHUU KOMOUHAMOPHBIX 3a0al,

® onepuposamsv  NOHAMUAMU:  CIVUAUHLIL — ONbIM, CAVYAUHLIL  6blO0p,  UCNbBIMAHUE,
neMeHmapHoe  caydauHoe cobwvimue (Ucxo0), Kiaccuueckoe onpeoenenue  8eposimHOCmU
CIYYaiiH020 cOObIMUS, Onepayul Hao CLyYAUHbIMU COOLIMUAMU,

® npedcmasisms UHGOPMaAyuIo ¢ NOMOWbIo Kpyeos Jiiepad;

® peuiams 3a0ayu HA GbIUUCTIeHUe BEPOSIMHOCMU C NOOCUemOoM KOIUYecmea 8apuanmos
NOMOWbIO KOMOUHAMOPUKU.
B noBceaHeBHOI :KM3HU M IPU U3YYEHHH IPYTUX NMPeAMETOB:

® U367IeKAMb, UHMEPNPEMUPO8AmMb U NPeobpa306biéams UHDOPMAYUIo, NPeOCmMAasieHHYIo 8
mabauyax, Ha OUaAzpamMmax, cpaQurax, ompaxcaruwiyro ceoUcmsed U XapakmepucmuKku peaibHblx
npoyeccos u s61eHUl;

e onpedensimy CmMamucmuyecKkue Xapakmepucmuky 6bl00poK no mabauyam, ouazpammam,
epaguram, bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM YelU PeuleHus 3a0ayu;

® OYeHUBAMb BEPOSIMHOCTL PEANIbHbIX COOLIMULL U S87EeHULL.
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Conep:xanue yueOHOT0 npeamera
7 kaace

Tema 1. MatemaTnueckuii si3bik. MaTemaTudeckas mojaeab (13 4.)

YucnoBble U anredpanyeckue BbIpaxkeHUs. UTO Takoe MaTeMaTH4ecKHil si3bIK. UTO Takoe
MareMaruuyeckas Mozeinb. JIMHelHoe ypaBHEHHE C OnHOM nepeMeHHoM. KoopaunaTtHas npsmas.
CratucTtuka 1 koMOuHaTOpuKa. J[aHHbBIE U PSAAbI JaHHBIX.

KonTpomnpnas padora Ne 1 mo reme «MareMaTHIeCKHil sI3bIK. MaTeMaTH4ecKasi MOACIb.

Tema 2. JIuneiinas pynkuus (13 4.)

Koopnunataas miockocts. JIuHelHOE ypaBHEHME C JByMs IIEpEMEHHBIMU. JIMHEWHas
¢dbynkums. Jluneitnas ¢ynkuus y=kx. B3ammHoe pacrionokeHue rpadukoB JHHEHHBIX (DYHKITHIA.
YnopsiioueHne JaHHbIX, TAOIUIBI PACIPEICTICHHUS.

Kontponbnas padota Ne 2 o teme: «JIuHeiHas GyHKIHSI.

Tema 3. CucreMbl ABYX JINHEHHBIX YPABHEHMI ¢ AByMs epeMeHHbIMH (12 4.)

OcHoBHble noHATHS. Meto nojacraHoBku. MeToj anredpandeckoro ciioxeHus. CucTeMbl
JBYX JMHEMHBIX ypaBHEHUH C JBYMsI IEPEMEHHBIMM KaK MaTEMAaTUYECKHE MOJENN peaJIbHbIX
cutyauuil. HeuncnoBeie psiibl 1aHHBIX.

Kontponbhast pabora Ne 3 mo Teme: «CuCTeMbl ABYX JIMHEMHBIX YpaBHEHHH C AByMs
MIEPEMEHHBIMU Y.

Tema 4. CTeneHns ¢ HATYPAJIBLHBIM NOKAa3aTeJieM U eé cBoiicTBa (9 4.)

UYro Takoe CTerneHb C HAaTypalbHBIM MoKa3aTesneM. Tabiuia OCHOBHBIX cTeneHel. CBoiicTBa
CTENIEHU C HaTypaJbHBIM IIOKa3aTelieM. YMHOXEHUE WU JIeJIEHHE CTENEeHEel C OJMHAaKOBBIM
nokazaresneM. CTeneHb ¢ HyJleBbIM Noka3ateneM. Pabora ¢ Tabiumamu pacipeeseHusl.

Tema 5. OnHowienbl. Onepannu HaJa oqHOYJIeHaMH (8 4.)

[Tonstue ogHounena. CrangapTHbId BUA ogHO4YIeHa. CI0KEeHHE U BBIUMTAHUE OJHOUJICHOB.
YMHO)K€eHue oJHOUWIeHOB. Bo3BeneHne o HOUWIEHa B cTeneHb. JleneHre oHOouIeHa Ha OJHOYJIEH.
YacroTta pe3ynbrata. TaOnuibl pacrpeieieHus 4acToT.

Kontponbnas padota Ne 4 o teme: «OgHousnensl. Onepanuu HaJl OTHOWICHAME.

Tema 6. MHorouenbl. Onepauuu Hag MHOro4ieHamu (15 4.)

OcHoBHble NOHATHA. Cll0)K€HUE M BBIYUTAHHE MHOTIOWIEHOB. YMHOXXEHHME MHOTO4YJIEHa Ha
OJIHOWIECH. YMHOXEHUE MHOTOWIeHa Ha MHOrowieH. ®opMysbl COKpPAUIEHHOTO YMHOKEHHS.
Jlenenue MHOrowieHa Ha OJHO4WIEH. [IpolieHTHbIE 4acTOTHI.

KontponbHas padora Ne 5 o teme: «MHorouwiensl. Onepanuy HajJ MHOTOYJICHAMM.

DopMyJIbl COKPALLIEHHOTO YMHOXEHHUS (IIPOEKT).

Tema 7. Pa3jioskeHne MHOTO4JIEHOB HA MHOkHUTeH (16 4.)

Yro Takoe pa3noxkeHrue MHOIOWIeHa Ha MHOXKHUTENU U 3a4€M OHO HY>KHO. BbiHeceHue ob1iero
MHOXHTENS 3a cKoOku. Crnoco0 rpynnupoBkU. PasnoskeHue MHOrowlieHa Ha MHOMHUTEIH C
MOMOUIBI0 (OPMYJ COKpAIlEHHOTO yMHOXEHMs. Pa3nojkeHue MHOrodjeHa Ha MHOXXHUTEIH C
MOMOIIbI0 KOMOMHAIMU pa3nuyHbIX npuémoB. Cokparienue anredpanueckux apoodeil. ToxnecTsa.
CpenHee 3HaY€HHE U JUCTIEPCHSI.

KonTtponbHas padora Ne 6 o teme: «Pa3noskeHrne MHOTOUIEHOB Ha MHOXKHUTEIIN.

Tema 8. ®ynxuus y=x> (10 u.)

OyHKIHA y=x2. I'paduueckoe pemeHne ypaBHeHUH. UTO O3HauaeT B MaTeMAaTUKE 3allCh
y=f(x). ' pynnupoBka JaHHBIX.

KontponsHas pabora Ne 7 o teme: «DyHKIHS y:x2».

Hrorosoe nosropenue (6 4.)

JluHeliHble ypaBHEHUS M CUCTEMBbI ypaBHEHHH. AnreOpandeckue mpeoOpa3oBaHusl.
Htorosas koHTposIbHAs paboTa 3a Kypc 7 Kiacca.

8 knace

IToBTOpenue Kypca 7 kiacca (2 yaca)

@opMyIibl COKpAIIEeHHOT0 yMHOXKeHus. JluHeiiHas Qynkuus. JIuHelHble ypaBHEHUS U UX
CUCTEMBI.

Tema 1. Anredpaundeckue apoou (21 gac)
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[TonsTue anredpanueckoit Apodu. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CokpaieHue
anreOpandeckux apoOei. CrokeHWe W BBIYUTaHUE alreOpanyeckux ApoOeil. YMHOXKEHUE Hu
nenenue anreOpamueckux apoOeit. Bo3BeneHnue anredbpandeckoil apodu B creneHb. ParmonanpHoe
BblpakeHue. PaunuonanbHOe ypaBHeHMe. PelneHune panMoOHaJIbHBIX — YpaBHEHHMH  (1epBble
npenacrasieHust). CTeneHb ¢ OTPULIATENbHBIM 1IEJIBIM I10Ka3aTeEM.

Tema 2. ®yHkuus y=\/x. CBoiicTBa KBA/IpaTHOI0 KOpPH4. (18 yacos)

Pannonanehpie uucna. IloHsATHE KBagpaTHOrO KOpPHSA W3 HEOTPULATEIBHOIO YHCIA.
Hppannonanbaeie ynciaa. MHOXECTBO NEUCTBUTENbHBIX 4ucen. DyHKIuA F\/X, e€ CBOMCTBa U
rpaduk. Bemyknocts ¢ynkmuu. OOmacts 3HadeHuid Gynkumu. CBOICTBa KBaJpaTHBIX KOPHEW.
IIpeoOpa3oBanue BbIpaXKEHUH, COJEpPXKAIMX OINEPALUI0 M3BJIECYECHUS KBAJAPAaTHOIO KOPHI.
OcB0oOOXIeHUE OT UPPALUOHAIBHOCTH B 3HaMeHaTene Ipodu. Moaynb AeMCTBUTEIBHOIO YHCIIA.
I'paduk Gyukmmn y=x|, bopmyma V(x2 )=[x|.

Tema 3. KBagparnunasa pynkuus. @ynknus y=kx (18 yacos)

Oyukuus y=ax"2, e€ cBoiictBa u rpapuk. Oynkuus y=k/x, e€ cpoiicTBa M rpaduxk.
I'unepbona. Acumnrora. [Toctpoenue rpapukor pynkuuu y=f(x+1),y=f(x)+m,y=f(x+1)+m,y=-f(x)
o u3BecTHoMy rpaduky ¢ynknuu y=f(x). KBagpatueii tpexwien. KBagpatuunas ¢yHKnus, ee
cBorictBa u rpaduk. llonstue orpanmyenHoit ¢ynxmuu. IloctpoeHne W uTeHHE TpadUKOB
KyCOUYHBIX (ByHKIUHIT, cOCTaBIeHHbIX U3 QyHkmmii y=C,y=kx+m,y=k/x,y=[ax]"2+bx+c, y=Vx,y=|x.
I'paduueckoe pelieHne KBapaTHbIX YpaBHEHUH.

Tema 4. KBagpatubie ypaBHenus (21 4)

KBagpatHoe ypaBHenue. IIpuBeneHHoe (HempuBeIEHHOE) KBaJpaTHoe ypaBHeHue. [lonHoe
(HemonHOE) KBajapaTHOE ypaBHeHHME. KopeHb KBaJpaTHOro ypaBHEHHd. PelieHue KBagpaTHOro
YPaBHEHUS METOJIOM Pa3JI0KEHUS Ha MHOXKUTEIIN, METOIOM BBIJICIICHUS IIOJIHOTO KBapaTa.

JuckpumuHant. QopMynbl KOpPHEM KBajapaTHOro ypaBHeHusa. Ilapamerp. YpaBHeHus B
napamMeTpoM (HayajgbHOE IPEJCTAaBICHHUE). AJIFOPUTM pEIIEeHUs PALUOHAIBHOIO YpaBHEHHS.
bukBanpatHoe ypaBHeHHe. MeTon BBEIEHHsS HOBOM IepeMEHHOMN. PanMoHanbHble ypaBHEHUS Kak
MaTeMaTHUYeCKUe MOJENH peajbHbIX cuTyauuid. YacTHple ciydan (opMylibl KOPHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buera. PaznoxeHue KBagpaTHOro Tpex4yjcHAa Ha JIMHEHHBIE MHOKUTEIH.
HppauunonansHoe ypaBHEHUE. MeTO BO3BEICHUSI B KBaIparT.

Tema 5. HepaBenctna (15 4)

CaoiicTBa 4yuCIOBbIX HepaBeHCTB. HepaBeHCTBO ¢ mnepemeHHON. PelieHne HepaBeHCTB C
nepeMeHHOH. JInHeitHoe HepaBeHCTBO. PaBHOCHIIbHBIE HEPABEHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.
PaBHOCUIIbHOE mpeoOpa3zoBaHuEe HepaBeHCTBA. KBajgpaTHOe HEpPaBEHCTBO. AJTOPUTM pELICHUS
KBaJpaTHOro HepaBeHcTBa. Boszpacraromas ¢yHkuus. YOwBaromas ¢ynkuus. HcciaenoBanue
(GyHKIIMI HAa MOHOTOHHOCTH (C UCIOJIB30BaHUEM CBOMCTB YHMCIOBBIX HEpaBeHCTB). [IpubamxeHHbIe
3HA4YEHUsl JICHCTBUTENBHBIX YHCEJ, MOTPEUIHOCTh MPUOIMKEHUS, MPUOIIKEHHE 110 HEOCTAaTKy U
n30bITKy. CTaHAApTHBIA BUJ YKCIIA.

Oo6o0maromee nopropenne (8 4).

Anrebpanyeckue Apoou. DyHKIUS F\/x. CgoiictBa kBagpatHoro KopHs. KBampartudanas
¢bynkuusa. Gynkuus y=k/x. Ksagparusie ypaBHenus. HepaBeHcTBa.

9 kJacc

IHoBTOpenue. (4uaca)

Bxoanasi kKOHTpoJIbHAsE padoTa: 14

PanuonanbHble HepaBeHCTBA M UX cucTeMbl. (16 4.)

JluneiiHble U KBaJpaTHbIE HEpaBeHCTBA (MoBTOpeHHe). PanonanbHoe HepaBeHCTBO. MeTo
UHTEpBaJIOB. MHOXecTBa M omnepauuu HaJx HuMU. Cucrema HepaBeHCTB. PelieHue cuCTEMbI
HepaBeHcTB. KonTponbHas padota Ne 1

Cucremsbl ypapaenui. (15 4.)

PannonanbHOe ypaBHEHHE € JABYMs II€pEMEHHbIMH. Pemnienue ypaBHeHUs p(x; y)=0.
dopMyna paccTOSHUS MEXKAY ABYMS TOUYKAMH KOOPJMHATHOW IUIOCKOCTH. ['paduk ypaBHEHHS

2 2 o
(x—a) +(y—b) =r?. CucreMa YypaBHEHHMH ¢ JByMs TIePEMEHHBIMH. PelieHHe CHCTEMBI
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ypaBHeHHMH. HepaBeHCTBa M cHCTEMBl HEPAaBEHCTB C JBYMsI NEPEMEHHBIMU. METOIbl pelIeHUs
CUCTeM YpaBHEHHUH (METOJ TOJCTAaHOBKH, aNreOpanyecKkoro CIIOKEHMs, BBEIEHUS HOBBIX
nepeMeHHbIX). CucreMpl YpaBHEHMH Kak MaTeMaTHUYeCKHE MOJEIU pEabHbIX CUTYalUH.
Kontponbnas padora Ne 2

Yucaosbie pynkuun. (21 4.)

Oyukuus. HesaBucumas mnepemenHas. 3aBucuMas mnepemeHHas. OO6iacTh ompesesieHus
¢ynkuuu. EcrectBennas obsacts onpeneneuus Gyaxmun. O6macts 3HaueHnid GpyHkmmuu. CrocoOsl
3aanus PYHKIUN (QaHATUTUYECKHH, TpapuiIecKuid, TaOJIUYHBIN, cl1oBecHBIH). CBOMCTBA (yHKIMIA
(MOHOTOHHOCTb, ~OTPAHWYECHHOCTH, BBIMYKJIOCTh, HaWOOJbIIEE W HAUMEHbIIEE 3HAYCHUS,
HenpepbIBHOCTH). Mccnenosanne pynkumii: y =C, y =kx+m, y =xx’, \/_ = g, y= Jx, y= |x|,
y =ax’ + bx+c. Uéruble u HeudTHbIe GYHKIUH. AITOPUTM HCClIeN0BaHUS GYHKIMH HA YETHOCTD.
I'paduku uérHort m Heu€THOM (yHKUMK. CTeneHHas (QYHKIUS C HATypaJbHBIM MOKa3areieM, e
cBoiicTBa U rpaduk. CrenenHas GyHKUIUS C OTPULATEIBHBIM LIEJIBIM ITOKa3aTesneM, e€ CBOWCTBA U
rpaduk. yHKIUA Y = Ix , €€ cBoiictBa u rpaduk. KontponsHas padora Ne 3.4

IIporpeccuu. (17 4.)

UucnoBass mocnenoBarenbHOCTh. CrocoObl 3aJaHMs YHCIOBBIX IOCIEIOBATEIBHOCTEH
(aHaMUTUYECKUi, CIIOBECHBIA, peKyppeHTHbIN). CBOICTBa YMCIOBBIX IOCIIEIOBATEIbLHOCTEH.
Apudmernueckass mporpeccus. Popmyna N-ro uieHa. dopmyna CyMMBbl WIEHOB KOHEYHOM
apudmeTrnyeckoil mporpeccuu. XapaKTepUCTHUECKOe CBOMCTBO. ['eoMmeTpuueckas mporpeccus.
@opmyna nN-ro wieHa. Popmyna CyMMbl WICHOB KOHEYHOM TI'€OMETPUYECKOM IIPOrPECCHUM.
Xapaxkrepuctuyeckoe cBoicTBo. [Iporpeccuu u 6ankoBckue pacuétsl. KontponabsHas padora Ne 5

DyieMeHThl KOMOMHATOPUKH, CTATUCTUKH U T€OPHHU BeposiTHocTel. (12 4.)

Komb6unaropusie 3agaun. [IpaBuno ymuoxenus. @akropuan. [lepectaHoBkH.

['pynmmpoBka wuHpopmarmu. OOmmid psa AaHHBIX. KpaTHOCTH BapuaHTBl W3MEPEHUSI.
Tabnuunoe mnpencraBnenue uHpopManuu. Yactora Bapuanthl. ['paduueckoe mnpencraBieHue
uHpopmanuu. llomuron pacnpeneneHus NaHHBIX. [ ucTorpamma. YuWCIIOBBIE XapaKTEPUCTUKU
JTaHHBIX U3MepeHus (pa3max, Moja, cpeaHee 3HaueHue). BeposrHoctsb. CoObiTHe (cimyuaiiHoe,
JI0OCTOBEPHOE, HEBO3MOKHOE). Kitaccuueckast BeposiTHOCTHas cxeMma. [IpoTuBonosoxkHble COOBITHS.
HecoBmecTHble coObITHSA. BeposSsTHOCTH CyMMBI IBYX COOBITHHA. BeposSTHOCTH MPOTHUBOIOJIOKHOTO
coObrTusi. CTatucTuyeckasi ycTomunBoCcTh. CTaTUCTHYECKASI BEPOSITHOCTD.

Oo6o6marmee nopropenne. (16 1)

TemaTn4yeckoe nJIaHNpoOBaHue

7 kJjace
Ne HanmenoBanue pas3zaeinos u TeM Koa- OcHoBHbIE BUbI yUEOHOHN AESATEIbHOCTU
n/n BO Ya- o0yyJaromuxcs
COB
I'maa 1. Maremaruueckuii  s13bIk. | 134
Maremarnueckast MOJIEIb
1 | Yucnossle u anreOpanyeckue 1 Brimonsate JJIeMEHTapHbIE 3HAaKOBO-
BBIPQ)KEHUS CHMBOJIMYECKHE JICHCTBUS: IPUMEHSTH OYKBBI
Ui 0003HAUEHUS YMCel, JUI 3alucu OOIIMX
YTBEPXKICHHUI;  COCTaBIATh  OYKBEHHBIE

BBIDOKEHUSI IO  YCJIOBMSM,  3a/JaHHBIM
CIIOBECHO, PHCYHKOM  HJIM  YEpPTEXKOM;
peoOpa3oBbIBaTh ANreOpanyeckrue CyMMbl U
IMPOU3BCACHUSA (BI)IHOJ'IHSITI) IMIPUBCACHUC
MOJTOOHBIX ClIaraeéMbIX, PacKpbITHE CKOOOK,
YIPOILIEHNE TPOU3BEICHUIN).
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YucnoBble u aredpanyeckue
BBIPaXEHUS

BbINoIHATE 2eMeHTapHbIE 3HAKOBO-
CUMBOJIMYECKUE ICHCTBUS: TPUMEHSTH OYKBBI
JUIst 0003HAYEHUS YMCe, AJIs 3alUCh OOIINX
YTBEPXKIACHHIA, COCTABJIATh OyKBEHHBIC
BBIPAKEHHUSI 110 YCIIOBUSIM, 3aJJaHHBIM
CJIOBECHO, PUCYHKOM HJIH YEPTEKOM.
Boruncnsate uncnoBoe 3HaYeHre OyKBEHHOTO
BBIPKEHUS; HAXOAUTH 00JIACTh TOTYCTUMBIX
3HAYEHMI IEPEMEHHBIX B BBIPAKEHUH.

w

Bxopanas nuarnoctuueckas pabora

YT0 Takoe MaTEMATHUECKUH SI3BIK

BrInonaHsaTe 31eMeHTapHbIe 3HAKOBO-
CUMBOJIMYECKHUE JICHCTBUS: TPUMEHSTh OYKBBI
JUTSE 0003HAYEHUS YMCEI, JJIs 3aIMUCH OOIIIX
YTBEPKACHUI; COCTABJIATH OYKBEHHbBIC
BBIPXCHUS IO YCIOBUSM, 33/IaHHBIM
CJIIOBECHO, PUCYHKOM HJIA YEPTEHKOM.

Yrto Takoe MaTeMaThyecKas
MOJIEJIb

BBITIONHSATE 27IeMEHTapHBIC 3HAKOBO-
CHUMBOJIMYECKHUE JICHCTBUS: IPUMEHSTh OYKBBI
JUUIs 0003HAYEHHMS YHMCEI, IS 3aIIUCH OOIIUX
YTBEPIKJICHHIA; COCTABJIATH OYKBEHHbBIE
BBIPKCHHUSI 110 YCIIOBHSIM, 33JIaHHBIM
CJIOBECHO, PUCYHKOM WJIM YepPTEIKOM. PermaTh
TEKCTOBBIC 33JIa4H AITreOpandecKuM
cImocooom.

Y10 Takoe MaTeMaThuyecKas
MOJIEJIb

Brimoaaare OJICMCHTAPHBIC 3HAKOBO-
CHUMBOJIMYECKHUE JICHCTBUS: IPUMEHSITh OYKBBI
U1 0003HAYCHHS YHCEI, IS 3aITHCH OOIINX
YTBEPIKJICHHIA; COCTABJIATH OYKBEHHbBIE
BBIPpAXXCHUA 110 YCIIOBHUAM, 3aJIaHHBIM
CJIOBECHO, PHCYHKOM WJI YepPTEKOoM. Pemath
TEKCTOBBIC 33JIa4H aITreOpandecKuM
CIOCOOOM: EPEXOAUTH OT CIOBECHOM
(hopMyTUPOBKHU 33/1aUM K anreOpandeckon
MOJIEJIH ITyTeM COCTABIICHUS YPAaBHEHUS,
pemaTh COCTaBHOE ypaBHEHHE,
UHTEPIPETUPOBATH PE3YNbTAT.

JIuHeitHoOe ypaBHEHUE C OJHOU
IIEPEMEHHOMN

PacnioznaBath MHENHbIE ypaBHEHUS, pelIaTh
JVHEVHBIE  YpaBHEHMsT U ypaBHEHMUS,
CBOJIAIIMECS K HUM.

JIuneliHoe ypaBHEHHE C OAHOU
MepPEMEHHOMN

Pacnio3naBaTh TMHENHBIE YPABHEHUS, PEILIATh
JIMHEHHBIE YPAaBHEHUSI U YPABHEHU,
CBOJSIINECS K HUM.

KoopannatHas npsmast

CTpouth reoMeTpUUYECKYI0 MOJIENb
YHCIIOBOTO NMPOMEXKYTKA U yKa3aTh BCE IIEJIble
4Hclia, KOTOpble YMY MPUHAJIEXkKAT.
dopMUpOBaTh BOIIPOCHI, 3a/1a4H, CO3/1aBaTh
MPOOJIEMHYIO CUTYAIIHIO.

10

KOOp,Z[I/IHaTHaSI npamas

CTpoUTh reOMETPUUECKYIO MOJIENb
YHCIIOBOTO IPOMEXKYTKA U yKa3aTh BCE LIEIIbIE
4KClla, KOTOPbIE YMY IIPUHAIJIEXKAT.
®opmupoBaTh BOMPOCHI, 337a4u, CO3/1aBaTh
pOOJIEMHYIO CUTYAIIUIO.
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11

JlaHHBIE U pSAZIBI TAaHHBIX

N3Bnekaty nHGOpMaIIUIO U3 TAOJIUIL U
JIarpaMM, BBITIOIHATH BEIYUCICHHS 10
TaOJMYHBIM JJAHHBIM, OPTaHH30BHIBATh
nH(pOpPMAIHIO B BUE TaOIHII U THATPAMM.
[TpuBOAMTH PUMEPHI YHCIOBBIX JaHHBIX,
HAXO/UTh CPE/IHEE, pa3Max, MOy YHCIOBBIX
HaOOpPOB.

12

I[aHHBIe U pAAbl JAHHBIX

W3Bnekars napopmanmo u3 TabauI u
JiarpaMM, BBITIOHSTH BEIYUCICHHSI 11O
TaOJIMYHBIM JAHHBIM, OPTaHU30BEIBAThH
UH(POPMALIUIO B BUJIC TAOJIHUIL ¥ TUATPAMM.
[TpuBOINUTE IPUMEPHI YHCTIOBBIX TAHHBIX,
HAXOJIUTh CPEllHEE, Pa3Max, MOy YHCIOBBIX
HaOOPOB.

13

Kontponbnas padora Ne 1 o Teme:
«MaTreMaTH4eCKUI A3BIK.
MaremaTnueckas MOJEIb»

[IpumeHATHh TEOPETUUECKUI MaTepual,
M3YYCHHBIN Ha MPEABIYIINX YPOKaX MpH
pellIeHnH KOHTPOJIbHBIX BOIPOCOB.
PerynupoBaTh COOCTBEHHYIO JIEATEIHBHOCTh
MOCPEACTBOM MUChbMEHHON peuu. BriOuparts
Hanboee 3 (HeKTHBHBIC CIIOCOOBI pEIICHUS
3amad.

I'naBa 2. JIuneiinas GpyHKuus

134

14

Koopaunaraas niockocTb

CtpouTth Ha KOOPJIAUHATHOM TIOCKOCTH U
(burypsl 10 3a/IaHHBIM KOOPIMHATAM;
ONPEAEIISITH KOOPAUHATHI TOUCK.

15

KOOpI[I/IHaTHaH IIIIOCKOCTH

CTpouTh Ha KOOPAWHATHON IIJIOCKOCTH U
(GurypsI 10 3aJaHHBIM KOOPJMHATAM;
OIPEJEIATh KOOPAUHATHI TOYEK.

16

JInHeitHoOe ypaBHEHUE C IBYMS
MepEMEHHBIMU

Onpenensitsb, ABISETCS JIU apa YUCe
pEeLIeHUEM IaHHOTO YPaBHEHHUS C IByMsI
NEPEMEHHBIMU, IIPUBOJUTH IPHUMEPLI
peleHni ypaBHEHUH ¢ IByMs IEPEMEHHbBIMH;
pelarh 3aa4n, anredpandeckon MoIebIo
KOTOPBIX SIBJISIETCS YPaBHEHUE C ABYMS
NEPEMECHHBIMU,; HAXOJAUTH LCJIBIC PCIICHUA
nyTeM nepedopa.

17

JInHeitHoe ypaBHEHUE C IBYMS
NepEMEHHBIMU

Onpenensth, ABISETCS JIM apa YUCe
pEeLIeHUEM JIaHHOTO YPaBHEHHUS C IBYMsI
NEPEMEHHBIMU, IIPUBOJUTH IPUMEPHI
peleHni ypaBHEHUH C IByMs IEPEMEHHbBIMH;
pelarh 3aa4n, anredpandeckon MoIebIo
KOTOPBIX SIBJISIETCS YPAaBHEHUE C ABYMS
NEPEMEHHBIMU,; HAXOAUTH LCJIbIC PCIICHUS
myTem nepebopa.

17




18

JIuHeitHoe ypaBHEHUE C IBYMS
NEPpCMCHHBIMU

Onpenensrs, SBIAETCS JIX Tapa YUCEI
pELIEHNEM JAHHOTO YPaBHEHUS C IByMs
IIEPEMEHHBIMH; IPUBOJAUTD IPUMEPHI
peuIeHUI ypaBHEHU C IBYyMs IEPEMEHHBIMU;
pelaTh 3a/1a4u, anredpandeckoil Moesbio
KOTOPBIX SIBIIIECTCSA YPABHEHUE C IBYMsI
IIEPEMEHHBIMH; HAXOAUTH LIEJIbIE PEILICHUS
mnyrem nepedopa.

19

Jlunetinas QyHkIus

CrtpouTth rpadMKu JTHHEHHBIX YPABHCHHH C
JBYMsI IEPEMEHHBIMU. BBIUUCIIATH 3HAUCHUS
JUHEHHON (YHKIMH, COCTABIIATH TaOIUIIBI
3HayeHud pyHkuuu. CTpouTh rpaduk
JUHEHHOHN (QYHKIIUU, OTTMCHIBATh €€ CBOMCTBA
Ha OCHOBE rpaUieCKuX MPEICTABICHUN.

20

Jlunetinas QyHkIus

CtpouTth rpadMKu TUHEHHBIX YPABHEHHH C
JBYMSI IEPEMEHHBIMU. BBIUUCIIATD 3HAUCHUS
JUHEHHON (YHKIH, COCTABIIATH TaOIUIIBI
3Ha4eHud QyHKIuu. CTpouTh rpaduk
JUHEHHON (YHKIINH, OMHICHIBATH €€ CBOMCTBA
Ha OCHOBE rpaMUIeCKuX NMPeICTABICHUN.

21

Jluneitnas pyHkuus

Crpouts rpaduku JIMHEHHBIX YpaBHEHUH C
JIBYMs TIEPEMEHHBIMH. BBIYUCIIATH 3HAUCHUS
JIUHENHHON (YHKINHU, COCTABIATH TaOIHUIIbI
3Ha4eHud QyHKIuU. CTpouTh rpaduk
JTUHENHHON (YHKLINH, ONMCHIBATh €€ CBOICTBA
Ha OCHOBE rpa)UIeCKuX NMPeICTABICHUN.

22

Jluneitnas Gynkuus y=Kx

Ctpourts rpaduk TUHEHHON HYHKIUH,
OIMCBIBATh €€ CBOWCTBA HA OCHOBE
rpadudeckux npencrabieHuii. [loka3piBaTh
CXEMAaTHYCCKU TOJI0KEHUE Ha KOOPIUHATHON
IUTOCKOCTH rpauKoB QYHKIHI BUa Y=KX,
y=kx+b B 3aBucumMoOCTH OT 3HaYCHUI

k03¢ durmentos K, b.

23

JluneitHas QyHkims y=Kkx

Crtpouts rpaduk TUHEHHON QyHKINH,
ONMCHIBATH €€ CBOMCTBA HA OCHOBE
rpadguyeckux npenacrapieHuid. [lokassiBaTh
CXEMaTHUYECKH MOJIOKEHUE HAa KOOPINHATHON
IockocTu rpadukoB GyHKuuMi Buga y=KX,
y=kx+b B 3aBucHMOCTH OT 3HaYEeHMUI

ko3 durmentos K, b.

24

B3aumnoe pacronoxenue
rpaUKOB TUHEHHBIX PYHKIMH

Crpouts rpaduk JUHEHHON QyHKIUH,
ONMCHIBATh €€ CBOWCTBA HA OCHOBE
rpaduyeckux npeacrasneHuii. [lokaspiBaTh
CXEMaTHUYECKH ITOJIOKEHUE Ha KOOPIUHATHON
IockocTH TpadukoB GyHKuMi Buga y=KX,
y=kx+b B 3aBucuMOCTH OT 3HAYCHMI
kodddurmenTos K, b.

25

VYropsgouenue TaHHBIX, TAOTUIIBI
pacnpeneneHus

N3Bnekaty nHpOpMaIuo u3 TadJIUIl U
JIMarpaMM, BBITIOIHATH BEIYMCIICHUS 110
Ta0JIMYHBIM JaHHBIM, OPTAaHU30BHIBAThH
WH(OPMAIIHIO B BUJIE TAOIHI] U JarpamM.
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26 | KonTponbsHas padota Ne 2 o Teme: 1 [IpuMeHSTh TEOPETUUCCKUN MaTepual,
«JIunelinas QyHKIU» M3Y4YEHHBIN Ha NPEIbIAYIIUX YPOKaX IIpU
pelIeHNH KOHTPOJIbHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO AEATEIBHOCTD
IIOCPEICTBOM MHCbMEHHOMU peun. BeiOupath
HauOonee 3O GeKTUBHBIC CTIOCOOBI PEIICHHS
3ajau.
I'nmaBa 3. CucreMsbl IByX JTMHEUHBIX 124
YpaBHEHMH C IByMsl IEpPEMEHHBIMU
27 | OCHOBHBIE OHATHSA 1 Onpenensrts, SBISETCS JIU apa YUCel
pelLleHHEeM JaHHOTO YPaBHEHHUS C IBYMsI
[IEPEMEHHBIMU; IPUBOAUTDH IPUMEPHI
pelleHys] YpaBHEHUH C IByMsl IE€PEMEHHBIMH.
28 | OCHOBHBIE TOHATHSA 1 Onpenensts, SBISETCS JIU apa YUCEl
pelleHNEeM JAaHHOTO YPaBHEHUS C IBYMsI
[IEPEMEHHBIMU; IPUBOAUTDH IPUMEPHI
pelleHNs ypaBHEHUH C IByMsl IEPEMEHHBIMH.
29 | Merox OJCTaHOBKH 1 Pemrate cucreMsl IByX JIMHEHHBIX YPaBHEHUI
C IByMs [IepEMEHHBIMU IpauyecKH,
METOJIOM MOICTAHOBKH.
30 | Merox nOJCTaHOBKU 1 Pemiate cucremsl IByX JIMHEHHBIX YpaBHEHUN
C IByMsI IIEpEMEHHBIMU IrpaudecKH,
METO/I0M IO/ICTAHOBKH.
31 | Meron anre6panveckoro 1 Pematb cucteMbl JBYX JTMHEWHBIX
CJIO’KEHUS YPaBHEHUH C IByMs IEPEMEHHBIMH METOA0M
anreOpanvecKoro CIOKEHHUS.
32 | Meron anre6panveckoro 1 Pemrate crctemMbl IBYX JTHHEHHBIX
CJIO’KEHUS YPaBHEHUH C IByMs IEPEMEHHBIMH METOA0M
anreOpanvecKoro CIOKEHHUS.
33 | CucteMsl IBYX JTUHEHHBIX 1 Pemrate TekcTOBBIE 331aUK aNredpanuecKum
YpaBHEHUH C ABYMsI IEPEMEHHBIMU CIOCOOOM: IEPEXOIUTH OT CIIOBECHOM
KaK MaTeMaTU4eCKHe MOJEIN (OopMyIMPOBKH 3a/1a41 K anreOpanyeckon
peaIbHBIX CUTYyalUN MOJIETH IIYTEM COCTaBJICHMSI CHCTEMBI
JIMHENHBIX YPaBHEHUH, pellaTh
COCTABJICHHYIO CUCTEMY YPABHEHUH,
MHTEPIIPETUPOBATh PE3YJIBTAT.
34 | CucteMbl IBYX TMHEHHBIX 1 Pemats TekcToBbIE 3a/1auu anreOpandyeckum
YPaBHEHHUH C IBYMs IEPEMEHHBIMU CIOCOOOM: EPEXOAUTH OT CIIOBECHOM
KaK MaTe€MaTU4eCKue MOJIEIU (hopMyTUPOBKHU 33/1aUM K anreOpandeckon
pEAbHBIX CUTYyalui MOJIEJIH ITYyTEM COCTABJICHUS CUCTEMBI
JIMHENHBIX YPAaBHEHUH, peIIaTh
COCTaBJIEHHYIO CUCTEMY YPaBHEHUH,
MHTEPIPETHUPOBATh PE3YJIbTAT.
35 | CucteMsl IBYX TUHEHHBIX 1 Pemrate TekCTOBBIE 331a4H aIredpanuecKum

YpaBHEHUH € JIBYMS IEPEMEHHBIMU
KaK MaTeMaTH4YEeCKHE MOJIEIN
peanbHbIX CUTYyalU

CIOCOOOM: EPEXOAUTH OT CIIOBECHOU
(opMyYIMPOBKH 3a/1a41 K anredOpanyeckon
MOJIEIIH ITyTEM COCTaBJICHHS CHCTEMBI
JIMHENHBIX YPaBHEHUH, pellaTh
COCTABJICHHYIO CUCTEMY YPABHEHUH,
MHTEPIPETUPOBATH PE3YJIBTAT.
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36 | HeuwncroBble psiibl JaHHBIX 1 XapakTepru30BaTh HEUUCIOBBIC PSJIBI C
MIOMOLIBIO PA3IMUYHBIX cpeaHux. Haxoauts
BEPOSATHOCTH COOBITHI MPH PaBHOBO3MOKHBIX
nucxojax. Pemarp 3a1aun Ha BBIUMCIIEHHE
BEPOSATHOCTEN C MPUMEHEHUEM
KOMOWHATOPHKH.

37 | HeuncnoBsie psiibl JaHHBIX 1 XapakTepru30BaTh HEUHCIIOBBIE PSJIBI C
IIOMOLIBIO Pa3INYHBIX cpeaHux. Haxoaurs
BEPOSATHOCTH COOBITHI MPH paBHOBO3MOKHBIX
nucxojax. Pemarp 3a1aun Ha BBIUMCIIEHHE
BEPOSATHOCTEN C MPUMEHEHUEM
KOMOWHATOPHKH.

38 | KonTponpHas padota Ne 3 o Teme: 1 [IpuMeHATh TEOPETUUCCKUI MaTepual,
«CucTemsl ABYX JIMHEHHBIX M3YyYEHHBIN Ha IPEIBIAYIINX YPOKaxX mpu
YpaBHEHUH C IBYMS pElIeHUH KOHTPOJIbHBIX BOIPOCOB.
[IEPEMEHHBIMU PerynupoBaTh cCOOCTBEHHYIO AEATEIBHOCTD

MOCPEICTBOM MUChbMEHHON peuu. BriOuparts
Hanboee 3 (HeKTHBHBIE CIIOCOOBI pEIICHUS
3azad.

I'naBa 4. CreneHb ¢ HATYpaJIbHBIM 94

I10Ka3aTesIeM U €€ CBOKCTBA

39 | Yto TaKoe cTeneHb ¢ HaTypaJIbHBIM 1 ®opMyIUpOBaTh OIPENEICHUE CTENEHU C
MOKa3areieM HATYpaJIbHBIM IOKa3aTeNeM.

40 | Yro Takoe CTEreHb C HaTypaJbHBIM 1 ®opMyIUpOBaTh OIPENEICHUE CTENEHU C
MOKa3areiaem HATYpaJIbHBIM IOKa3aTeeM.

41 | TaGnuiia OCHOBHBIX CTETICHEH 1 @OopMyIMpPOBATh ONPEIEICHUE CTEIIEHU C

HATYpaJIbHBIM IOKa3aTeNeM.

42 | CpoiicTBa CTENEHU C HATypaIbHBIM 1 ®opmMyIHpoBaTh, 3aITUCHIBATD B

[IO0Ka3aTeIeM CHUMBOJIHYECKOU (hopmMe 1 000CHOBBIBATH
CBOICTBA CTENEHU C LIETIBIM
HEOTPHULATENIbHBIM I10Ka3aTeJIeM; IPUMEHSTh
CBOMWCTBA CTENEHHU JJIs IpeoOpa30BaHUs
BBIPA)KCHUI M BBIYNCICHUN.

43 | CpoiicTBa CTENEHU C HATYPaIbHBIM 1 dopMynupoBaTh, 3aMUCHIBAThH B

IIOKa3aTesIeM CUMBOJINYECKOH (popme U 000CHOBBIBATH
CBOICTBA CTENEHU C LIETIBIM
HEOTPHULATENIbHBIM [10Ka3aTeJIeM; IPUMEHSATh
CBOWCTBA CTENEHHU JJIs1 IPeoOpa30BaHUs
BBIPA)KCHUI M BBIYNCICHUN.

44 | YMHOXEHUE U JiefieHHe CTeneHeil ¢ 1 dopMynupoBaTh, 3aMUCHIBATh B

OJIMHAKOBBIMH TTOKa3aTeIeM CUMBOJINYECKOH (popme U 000CHOBBIBATH
CBOICTBA CTENEHU C LIETIBIM
HEOTPULATENIbHBIM I10Ka3aTeJIeM; IPUMEHSATh
CBOWCTBA CTENEHHU ISl MPeoOpa30BaHUs
BBIPQ)KCHUI M BBIYHCIICHU. .
45 | YMHOXEHUE U JiefieHHe CTeneHeil ¢ 1 dopmMynupoBaTh, 3aIUCHIBATH B

OJWMHAKOBBIMHU ITOKA3aTCIEM

CUMBOJINYECKOH (popme U 000CHOBBIBATH
CBOMCTBA CTENEHU C LEIBIM
HEOTpHULATENIbHBIM IT0Ka3aTeJIeM; IPUMEHSTh
CBOWCTBA CTENEHHU JIsl MPeoOpa30BaHUs
BBIPA)KCHUI M BBIYHCICHUN.
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46 | CreneHb C HYJICBBIM MOKa3aTeaeM 1 dopMynHpoBaTh OMNpEIETICHNEe CTEMECHU C
HYJIEBBIM TOKa3aTEeJIeM.
47 | Pabota c Tabaunamu 1 Oprann3oBbIBaTh HH)OPMAITUIO U
pacnpeneneHus MIPEJICTaBIATh €€ B BUJIE TaOIHII, CTOIOYATHIX
Y KPYTOBBIX JIHarpaMm.
I'maBa 5. OgHounensl. Onepanuu Haj 8u
OJHOWICHAMH

48 | IloHsaTHe OgHOYIEHA. 1 BreImoaHATE AeMCTBUS ¢ OJHOUICHAMM.
CraHapTHBIN BUJT OJHOWICHA

49 | CnoxeHue U BEIYUTAHUE 1 BrimmoaHaTh 1elicTBUS ¢ OJHOWICHAMH.
OJIHOWICHOB

50 | CinoxeHue U BBIYUTAHUE 1 BrimmoaHaTh 1elicTBUS ¢ OJHOWICHAMH.
OJIHOWICHOB

51 | YMHOXEHHE OJHOYICHOB. 1 BremonHaTh 1eHCTBUS C OQHOWICHAMH.
BosBenenue ofHOYIICHA B CTCIICHD

52 | YMHOXEHHE OJHOYICHOB. 1 BremmonHaTh 1elCTBUSA C OQHOUWICHAMU.
BosBenenue ofHOWIEHA B CTCIICHD

53 | [leneHue ogHOYICHA HA OQHOYICH 1 BrmmonHSTh n1elCTBUSA C OQHOUICHAMU.

54 | Tabmuisl pacupeeneHus 4acToT 1 BbruncnsaTe 4acToTy Cily4aiiHOrO COOBITHS;

OIIEHUBATh BEPOSITHOCTH C TOMOIIIBIO
YaCTOTHI, TOJIYYEHHOU OMBITHBIM MTYTEM;
IPOTHO3UPOBATh YACTOTY HACTYILJICHUS
COOBITHSI €0 BEPOATHOCTH.

55 | KonTponbsHas padora Ne 4 1o Teme: 1 [IpumeHATh TEOpETHUUECKUM MaTepual,
«Onnounensl. Oneparuu Haj M3YYEHHBIN Ha MPEIBIIYIINX YPOKaX MPU
OJTHOWICHAMMY pEeIIEHUH KOHTPOJIbHBIX BOIPOCOB.

PerynupoBaTh COOCTBEHHYIO JICATEIHBHOCTh
MOCPEICTBOM ITMCbMEHHOM peun. Beibupats
Hanbosee 3 (HeKTHBHBIC CIIOCOOBI pEIICHUS
3ajau.

I'maBa 6. MHOTrOUneHsl. Onepanuu Haz 154

MHOTO4YJICHAMH

56 | OCHOBHBIE TOHATHSA 1 BEITOIHATE AeMCTBUS ¢ MHOTOYICHAMHU.

57 | CinoxxeHnue U BBIYUTAHHE 1 BEIToIHATE AeMCTBUS ¢ MHOTOYJICHAMHU.
MHOTOYJICHOB

58 | CrnoxxeHne U BEIUUTAHHUE 1 BEIToIHATE AeMCTBUS ¢ MHOTOYJICHAMHU.
MHOTOYJICHOB

59 | YMHOXeHre MHOrOWIeHa Ha 1 BEITOIHATE AeMCTBUS ¢ MHOTOUYJICHAMH.
OJHOYJICH

60 | YMHOXEeHHE MHOTOWIEHA Ha 1 BEIToIHATE AeMCTBUS ¢ MHOTOYJICHAMHU.
OJHOYJICH

61 | YMHOXEHHE MHOTOYJIEHA Ha 1 BEIToIHATE AeMCTBUS ¢ MHOTOYJICHAMHU.
MHOTOYJICH

62 | YMHOXEHHE MHOTOYJIEHA Ha 1 BEITOIHATE AeWCTBUS ¢ MHOTOYJICHAMH.
MHOTOYJICH

63 | YMHOXEHHE MHOTOYIEHA Ha 1 BEITOIHATE AeWCTBUS ¢ MHOTOYJICHAMH.
MHOTOYJICH
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64 | ®opMyIbl COKPAIIEHHOTO 1 JloxaspIBaTh (POPMYIIBI COKPAIIEHHOTO

YMHOXCHHUS YMHOXEHHUS, IPUMEHSTH HX B
peoOpa3oBaHuUsAX BHIPAKEHUN U
BBIYHCICHUSIX. [[pUMEHSTh pa3inuyHbIe
(hOopMBbI CAMOKOHTPOJISI IIPU BBIOJIHEHUN
peoOpa3oBaHuil.

65 | ®opMyIIbl COKPAIIEHHOTO 1 JlokaspIBaTh (POPMYJIBI COKPAIIEHHOTO
YMHOXCHHUS YMHOXCHHUS, IPUMEHSTH HX B

peoOpa3oBaHuUsAX BHIPAKEHUN U
BBIYHCICHUSIX. [[pUMEHSTh pa3inuyHbIe
(hOopMBbI CAMOKOHTPOJISI IIPU BBIOJIHEHUN
peoOpa3oBaHuil.

66 | ®opMyIIBl COKPAIIEHHOTO 1 JlokaspIBaTh (POPMYJIBI COKPAIIEHHOTO
YMHOXCHHUS YMHOXCHHUS, IPUMEHSTH HX B

peoOpa3oBaHuUsAX BhIPAKEHUN U
BBIYHCICHUSIX. [[pUMEHSTh pa3nuyuHbIe
(hopMBI CAMOKOHTPOJISI IIPU BBIOJHEHUN
npeoOpa3oBaHUH.

67 | ®opMyIbl COKpPAIIEHHOTO 1 Jloka3biBaTh POPMYJIbI COKPAILLIEHHOTO
YMHOXEHHUS (TIPOCKT) YMHOXCHHUS, IPUMEHSTh HX B

peoOpa3oBaHUAX BBIPAKEHUN U
BBIUMCIICHUSIX. [[pUMEHATE pa3IinyHbIe
(hOopMBI CAMOKOHTPOJISI IIPU BBIOJIHEHUN
npeoOpa3oBaHMil. 3alUIIATh MPOEKT.

68 | Jlenmenue MHOTOYJICHA HA OJTHOWICH 1 [IpuMeHnsaTh paznuuHbie GOpPMBI
CaMOKOHTPOJIS TIPY BHITIOTHCHUN
npeoOpa30BaHUIA.

69 | IlpoueHTHBIE YaCTOTHI. 1 Omnpenensts B npoleHTax yactoty. CTpouthb
TaONIUIBI pacpeIesIeHUs YacTOT B
IPOIICHTAX.

70 | KonTponbHas padora Ne 5 o Teme: 1 [IpuMeHsSTh TEOpETUYECKUI MaTepuall,
«MHuorourensl. Onepanuu Hax M3YYCHHBIN Ha MPEABIYIINX YPOKaX MPH
MHOTOYJICHAMI pelIeHnH KOHTPOJIbHBIX BOIPOCOB.

PerynupoBath cOOCTBEHHYIO AEATEIHHOCTD
HOCPECTBOM MHCbMEHHOU peun. BeiOupath
HauOosee 3 PpeKTUBHBIEC CITOCOOBI peIIeHUS
3a/ad.

I'naBa 7. PaznoskeHne MHOTOUYJIEHOB Ha 16 4

MHOKUTEIH

71 | Yro Takoe pa3noxKeHHne 1 BrINoNMHATE pa3iokeHne MHOTOUJICHOB Ha
MHOTOWJICHa Ha MHOKHUTENN U MHOKUTEIN U COKpAIlleHHe anreOpandecKux
3a4eM OHO HYXKHO npo0ei.

72 | BeiHeceHue 00IIero MHOKHUTEIS 32 1 BBINOIHATE pa3iioxkeHne MHOTOWIEHOB Ha
CKOOKH MHOKHUTEJIH U COKpAIlleHUE anreOpandecKux

TpoOei.
73 | BoiHeceHue 001Iero MHOKHUTEINS 32 1 BrITIONMHATE pa3iiokeHne MHOTOUJICHOB Ha

CKOOKM

MHOKHUTEJIH U COKpAIllEHHE alreOpandecKux
IpoOeii.
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74 | Crioco6 rpynmupoBKH 1 BrimonHsATE pa3iokeHne MHOTOUYJICHOB Ha
MHOKUTEJN U COKpaIlleHUe aNredpanyecKux
TpoOei.

75 | Coco® rpynmupoBKu 1 BpInoyIHATE pa3iioxkeHne MHOTOYIEHOB HA
MHO>KUTEJIH U COKpalIeHHE alredpanyeckux
poOeii.

76 | PaznoxxeHue MHOro4JIeHa Ha 1 BoInonHATE pa3iiokeHre MHOTOYJICHOB Ha
MHOXHTEIH C TIOMOIIBbIO (popmMyT MHOKUTEIHN U COKpAIlleHUE aNredpandecKux
COKPAIIIEHHOT'O0 YMHOXECHUS npobeil.

77 | PaznokeHre MHOTO4JIEHa Ha 1 BpInoHATE pa3iioxkeHne MHOTOWIEHOB Ha
MHOJKUTEIH ¢ TOMOUIbIO hopMyIT MHO>KUTEJIH U COKpaIIeHHE alredpanyecKkux
COKpAIIEHHOTO YMHOKEHUS npo0Oei.

78 | PaznoxxeHue MHOro4JIeHa Ha 1 BoInonHATE pa3iiokeHre MHOTOYJICHOB Ha
MHOXHTEJIH C TIOMOIIBbIO (popmMyT MHOKUTEIN U COKpAIlleHUe anredpandecKux
COKPAIIIEHHOT'O0 YMHOXCHUS npobeil.

79 | Pa3noxeHne MHOTOYICHOB Ha 1 BBINONHATE pa3noKeHne MHOTOWICHOB Ha
MHO>KUTENH C TIOMOIIbIO MHO>KUTENH U COKpAIICHHUE aIre0panyecKkux
KOMOMHAIIMY Pa3IMYHbIX IPUEMOB pobeil.

80 | PaznokeHre MHOTOYJICHOB Ha 1 BoInonHATE pa3iiokeHre MHOTOUJICHOB Ha
MHOXHTEJH C TIOMOIIBIO MHOXHTEIH U COKpAIICHHE are0pandecKux
KOMOHMHAIIMY Pa3JIMYHBIX IPUEMOB pobeii.

81 | PaznokeHre MHOTOYJICHOB Ha 1 BrInonHATE pa3iiokeHre MHOTOUJICHOB Ha
MHOXHTEJH C TIOMOIIBIO MHOXHTEIH U COKPAIICHHE are0pandecKux
KOMOHMHAIIMY Pa3JIMYHBIX IPUEMOB npobeil.

82 | CokparnieHue anredpandecKux 1 BBITIONTHSATE Pa3iiokeHHEe MHOTOYJICHOB Ha
npobeit MHO>KUTENH U COKpAICHHUE aIre0panyecKkux

Tpo0ei.

83 | Cokparienue anredpandeckux 1 BoInonHAT pa3inokeHne MHOTOYJICHOB Ha

npobeit MHO’KUTENN U COKPALEHUE aIre0panyecKux
Ipobeii.

84 | ToxnectBa 1 BhINONHATE pa3nokeHne MHOTOWIEHOB Ha
MHOKUTEIN U COKpAIlleHHe anreOpandecKux
npoOel. yMeTh J0Ka3bIBaTh TOXKIECTBA.

85 | CpenHee 3HaYCHUE W TUCTICPCHS 1 HaxonuTh cpeaHee 3HaU€HUE U TUCTIEPCHUIO.

86 | KonrponbHas padorta Ne 6 o Teme: 1 [IpuMeHsATH TEOpETUUYECKHI MaTepHall,
«Pa3noxeHrie MHOTOWIEHOB Ha M3YyYEHHBIN Ha MPEIBIAYIINX YPOKaxX Mpu
MHOXHTeI» KoHTponbHas paboTa pELIeHUH KOHTPOJIBHBIX BOIIPOCOB.

Ne 6 o Teme: «Pa3znoxenue PerynupoBaTh COOCTBEHHYIO 1€ATENBHOCTh
MHOT'OYJIEHOB Ha MHOKUTEIN HOCPEICTBOM MHCbMEHHOU peun. BeiOupath
HauOosee 3 PpeKTUBHBIEC CITOCOOBI peIIeHUS
3ajau.
I'naBa 8. OyHKIHA y=X" 10 4
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87

DyHKIUA y=x2

" 2 2
Boruncnsate 3HaueHust QyHKIui y=x°, y=-x °,

COCTaBJISATH TAOJIULBI 3HAYCHUH (PYHKLINY;
CTPOUTH rpaduku GyHKIUH y=X°, y=-X ’u
KYCOYHBIX ()YHKIIMH, OMUCHIBATh UX CBOMCTBA
Ha OCHOBE IrpapuuecKux NpeAcTaBICHU.
Hcnonp3oBath GyHKIMOHATIBHYIO CHMBOJIUKY
JUIs 3aIIUCH Pa3sHOOOPa3HbIX (PaKTOB,
CBA3aHHBIX C PaCCMaTPUBACMBbIMHU
(GyHKLIMAME, 000TaIas ONbIT BBINOIHEHUS
3HAKOBO-CUMBOJIMYECKUX JIEHCTBUI; CTPOUTH
pedeBble KOHCTPYKIUU C UCIIOJIB30BAHUEM
(yHKIIMOHAIILHON TEPMHHOJIOTHH.

88

DyHKIHSA Y=X°

BbIumCIIATh 3HAUEHHs YHKIHH y=X°, y=-X °,
COCTABJISATH TAOJIUILBI 3HAYCHUH (QYHKIIUY;
CTPOUTH rpaduku GyHKIUH y=X°, y=-X ’u
KYCOYHBIX ()YHKIIMH, OMUCHIBATh UX CBOMCTBA
Ha OCHOBE IrpapuyecKux NpeAcTaBICHUH.
Hcnonp30Barh GyHKIMOHATBHYIO CHMBOJIUKY
JUIs 3aIIUCH Pa3sHOOOpa3HbIX (PaKTOB,
CBSA3aHHBIX C paCCMaTPUBAEMbIMHU
(GyHKUIMAME, 000TaIas ONbIT BBINOIHEHUS
3HaKOBO-CUMBOJIMYECKUX JIEHCTBUI; CTPOUTH
peueBble KOHCTPYKIIMH C UCIIOJIb30BaHUEM
(YHKIIMOHATILHON TEPMHHOJIOTHH.

89

DyHKIUA y=x2

BbIumcIIATh 3HAUeHHs YHKIHH y=X°, y=-X °,
COCTABIISATH TAOJIUIBI 3HAYCHUH (QYHKIINY;
CTpOUTH rpaduku GYHKIUN y=X°, y=-X *u
KYCOYHBIX ()YHKIIHI, ONMCHIBATh UX CBOMCTBA
Ha OCHOBE IrpapuyecKux NpeaAcTaBICHUH.
Hcnonp30Barh GyHKIMOHATBHYIO CHMBOJIUKY
JUIS 3aITUCH Pa3sHOOOpa3HbIX (PaKTOB,
CBSI3aHHBIX C PACCMATPHBAEMBIMU
(GyHKIMAME, 000TaIast ONbIT BBIMOJIHEHUS
3HAKOBO-CUMBOJIMYECKUX JIEHCTBHI; CTPOUTH
peueBble KOHCTPYKLUHU C UCTIOIb30BAHUEM
(YHKIIMOHATTLHON TEPMHHOJIOTHH.

90

I'paduueckoe perieHrne ypaBHeHU N

BhIumCIIATh 3HAUEHNs (BYHKIHH y=X°, y=-X °,
COCTaBJIATh TAOIUIIBI 3HAYEHUH (PYHKIINU;
CTpOUTH TpapukH QyHKIHMH y=X°, y=-X 2n
KYCOYHBIX (DYHKIMI, ONUCBIBATh UX CBOMCTBA
Ha OCHOBE Irpapuueckux NpeacTaBICHUH.
Hcnonb3oBath QyHKINOHATBHYIO CUMBOJIUKY
JUIS 3aITUCH Pa3sHOOOpa3HbIX (PaKTOB,
CBSI3aHHBIX C pacCMaTpPUBAEMbIMU
(GyHKIMAME, 000TaIas ONbIT BHIMOJIHEHUS
3HAKOBO-CUMBOJIMYECKUX JIEHCTBHI; CTPOUTH
pedeBble KOHCTPYKIUU C UCIIOJIb30BAaHUEM
(YHKIIMOHATILHOW TEPMHHOJIOTHH.
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91

['padpuaeckoe pereHue ypaBHEHUI

" 2 2
Boruncnsate 3HaueHust QyHKIui y=x°, y=-x °,

COCTABJISATH TAOJIULBI 3HAYCHUH (QYHKIIUY;
CTPOUTH rpaduku GyHKIUH y=X°, y=-X ’u
KYCOYHBIX ()YHKIIMH, OMUCHIBATh UX CBOMCTBA
Ha OCHOBE IpapuuecKuX NpeAcTaBICHUN.
Hcnonp3oBath GyHKIMOHATIBHYIO CHMBOJIUKY
JUIs 3aIIUCH Pa3sHOOOPa3HbIX (PaKTOB,
CBA3aHHBIX C PaCCMaTPUBACMBbIMHU
(GyHKLIMAME, 000TaIas ONbIT BBIIOJIHEHUS
3HAKOBO-CUMBOJIMYECKUX JIEHCTBUI; CTPOUTH
pedeBble KOHCTPYKIUU C UCIIOJIB30BAHUEM
(YHKIMOHATTLHON TEPMHUHOJIOTHH.

92

Yro 03HaUaeT B MaTeMaTHKE
3anuch y=f(x)

Hcnonp3oBath GyHKIMOHATIBHYIO CHMBOJIUKY
JUIs 3aIIUCH Pa3sHOOOPa3HbIX (PaKTOB,
CBA3aHHBIX C PaCCMaTPUBACMBbIMHU
(GyHKUIMAME, 000TaIas ONbIT BBIIOIHEHUS
3HaKOBO-CUMBOJIMYECKUX JIEHCTBUI; CTPOUTH
peueBble KOHCTPYKIIMU C UCIIOJIb30BaHUEM
(YHKIIMOHATILHON TEPMHHOJIOTHH.

93

Yro 03HaUaeT B MaTeMaTHKe
3anuch y=f(x)

Hcnonp30BaTh GYHKIIMOHATBHYIO CHMBOJIUKY
JUISL 3aITUCH Pa3sHOOOpa3HbIX (haKTOB,
CBSI3aHHBIX C PaCCMaTPHBAEMBIMH
(GyHKIMAME, 000TaIIast OMBIT BHITIOJTHEHUS
3HAKOBO-CUMBOJIMYECKUX JACUCTBHUI; CTPOUTH
peueBbie KOHCTPYKLIUU C UCTIOIB30BAHUEM
(YHKIIMOHAJIbHON TEPMHHOJIOTHH.

94

Yro 03HaUaeT B MaTeMaTHKE
3anuch y=f(x)

Hcnonp30Barh GyHKIMOHATBHYIO CHMBOJIUKY
JUIs 3aIIUCH Pa3sHOOOpa3HbIX (PaKTOB,
CBA3aHHBIX C paCCMaTPUBAEMBbIMHU
(GyHKIMAME, 000TaIast ONbIT BBHITOJTHEHUS
3HAKOBO-CUMBOJIMYECKUX JIEHCTBHI; CTPOUTH
pedeBble KOHCTPYKLIMU C UCIIOIb30BAHUEM

() YHKIIMOHATIbHOW TEPMHHOJIOTHH.

95

['pynnupoBKa JJaHHBIX

BbINONHATE TPYNIUPOBKY JaHHBIX.

96

KonTponbnas pabota Ne 7 o teme:
«DyHKIMA y=x2»

[IpuMeHATH TEOPETUUECKUI MaTepHall,
U3yUYEHHBIN Ha NpeAbIAYIINX YpOoKaxX mpu
pelIeHI KOHTPOIBHBIX BOTIPOCOB.
PerynupoBaTh cOOCTBEHHYIO A€ATENBHOCTD
MIOCPEACTBOM NUCbMEHHOU peun. BeiOupars
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI PELIeHUs
3aja4.

Hrorosoe nosropenue

97

JIuHeliHblE ypaBHEHUS U CUCTEMBI
YpaBHEHUM.

YMeTb peniats JINHEWHbIE YPABHEHUS U
CUCTEMBbI YPaBHEHUM, UCIIONb3Ys PA3IIMYHbIE
CIOCOOBI.

98

JIuneliHbIe ypaBHEHUS U CUCTEMBI
YpaBHEHUM.

YMeTh pemarhb JMHEeHHbIC YPABHEHUS U
CHUCTCMBI ypaBHeHHﬁ, I/ICHOJ'II)BY?I pa3J'II/I‘-IHBIe
CIIOCOOBL.
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99 | Anrebpandeckue mpeodpa3zoBaHUs. 1 YMeThb BBITIOTHATE AJIreOpandecKue
npeoOpa3oBaHusl.
100 | Anrebpanueckue nmpeodpa3oBaHusl. 1 YMeTb BBITIOTHATH AJIreOpandecKue
npeoOpa3oBaHusl.
101 | Kak Bo3HMKJIa anredpa (MIPOEKT: 1 Hcnonbs30BaTh mpuoOpeTeHHbBIE 3HAHUS U
MaTeMaTHYEeCKasi CTEHTa3eTa) YMEHUS B IPAKTHUECKON JAEATEIHHOCTH U
MOBCEJIHEBHOM JKHU3HH.
O6o0611eHNe
102 | [IpomexxyTodHas aTTeCTaIUs 1 O600maTh U CUCTEeMAaTU3UPOBATh 3HAHMS 110
OCHOBHBIM Te€MaM Kypca anreOpsl 7 Kiacca,
pemias 3a7ayd TOBBIIIEHHON CJIOHOCTH.
PerynupoBaTh COOCTBEHHYIO JESTEIBHOCTH
MOCPEACTBOM MUCHhMEHHOU peun. BriOuparthb
HaubOosee 3QPEeKTUBHBIC CIIOCOOBI PEIICHHS
3ajad.
Wroro: 102
8 Ki1ac
HaumenoBanue pa3nenoB u Tem Kozn- OcHoBHbIE BUABI y4EOHOH AEITETLHOCTU
Ne BO oOyuaromuxcs
/1 4acoB
Paznen I. Anreopa 22
Tema 1. AuredOpanveckue 1poou
1 OCHOBHBIE TTOHSTHSL. 1 DopMyJIMPOBATH OCHOBHOE CBOWMCTBO
2 BxonHas auarnocruyeckas 1 asireOpandeckoit 1poOH U IPUMEHSTh €ro JUIs
paborta npeoOpazoBaHus Apodei
3 . 1 ®opMyIHUpOBaTH OCHOBHOE CBOHCTBO
OcCHOBHOE CBOHCTBO .
o anreOpandecKoil IpoOH U IPUMEHSTD €ro JUIs
anredpanvdecKoi qpoou. .
npeoOpa3oBaHusl IpooOeit
4 1 DopMynHMpOBaTH OCHOBHOE CBOWCTBO
. anreOpandeckoit 1poOH U IPUMEHSTh €ro JUIs
OcCHOBHOE CBOMCTBO .
N nipeoOpazoBanus apoodeit DopmynupoBaTh
anredpandeckon Jpoou. . .
OCHOBHOE CBOICTBO anredpandeckoil 1podu u
MIPUMEHSTH €ro JUIsl IpeoOpa3oBaHusl 1podeit
) Crno’xeHue 1 BBIYUTAHNE 1 BoinonHATe AelicTBUS ¢ alreOpandyecKuMU
anreOpanyeckux Apoodeit ¢ IpoOsMu
OJIMHAKOBBIMH 3HAMEHATEIISIMHU.
6 CrnoxeHue 1 BBIUNTaHHUE 1 BoImonHaTe gelcTBUS ¢ anreOpandecKuMu
anreOpanvecKux apooei ¢ JPOOSIMH
OJIMHAKOBBIMH 3HAMEHATEIISIMHU.
7 CrnosxeHue 1 BHIYUTAHUE 1 BoinonHATe AelicTBUS ¢ alreOpandyecKuMU
anreOpanyeckux Apoodeit ¢ IpoOsMu
pa3HBIMU 3HAMEHATEIISIMU.
8 CrnoxeHue U BIYUTaHHE 1 BhInonHATE gelcTBUS ¢ areOpandecKuMu
anreOpanvecKkux apooei ¢ TpOoOsSMHU
pa3HBIMHU 3HAMEHATEIISIMH.
9 CiioxeHue ¥ BBIYNTAHHE 1 BoinonuaATe AeiicTBUs ¢ anredpandecKumMu
anreOpanyeckux Apoodeit ¢ IpoOsMu
pa3HBIMHU 3HAMEHATEIISIMH.
10 | KonrponbHas padora Ne 1 o 1 [IpumeHTH TEOpETUYECKUI MaTepHUall,

Tteme: «ClI0)KeHHE U BbIUNTaHUE
areOpanyeckux Apooein»

M3Y4YEHHBIN Ha NPEIbIAYIIUX YPOKaxX Mpu
pELIEHUU KOHTPOJBHBIX BOIIPOCOB.
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PerynupoBaTh COOCTBEHHYIO I€ATEIBHOCTh
MOCPEICTBOM IMMCbMEHHOU peur. BeiOupath
HanOoee 3¢ PeKTUBHBIC CITOCOOBI pelIEeHUS
3a/a4.

11 1 [Tonyuarot npeacTaBieHue 00 YMHOKCHHH H
YMHOXEHHE U JIeTIeHUE JeNIieHUH anredbpanyeckux Apooeit, o
anredpandeckux Ipooei. BO3BEJICHUU HX B CTEICHbD.

12 VYMHOXKEHUE U IEJICHUE 1 YrpomaroT BBIPKCHHS HanoboJee
anreOpanyecKux Apooei. panroHaIbHBIM croco0omM, OpUMEHSIS
BosBenenue anredpanueckoit (hopMyJIbI COKpPAIIECHHOTO YMHOKEHHUS
JIpOOH B CTETICHb.

13 1 DopMyIIMpPOBaTh, 3aIMMCHIBATH B

CHMBOJIMYECKOH (popMe U HILTIOCTPUPOBATH
[Ipeobpa3zoBanue paloOHAIbHBIX IIpUMEpPaMU CBONCTBA CTETIEHU C LIEJIbIM
BBIPAKCHU. I0Ka3aTeseM, IPUMEHITh CBOMCTBA
CTETEeHU JIJIsl MPpeoOpa30BaHUs BhIPAXKEHUN
Y BBIYHMCJICHUIA.

14 1 BrinonHaTe npeoOpa3oBaHus pallioOHATBHBIX
[TpeoOpa3oBanue parOHAIBHBIX BBIPQ)KEHUI B COOTBETCTBUU C ITOCTABJICHHOM
BBIPAXKCHHIA. LEJIbIO: BBIJICISITh KBAAPAT IBYWICHA, LIETYIO

9acTh APOOH U TIp.

15 1 BrimonHsaTe ipeoOpa3zoBaHusl palliOHATBHBIX
[TpeoOpa3oBanue parOHAIBHBIX BBIPA)KEHUI B COOTBETCTBUU C ITOCTABJICHHOM
BBIPAKCHHIA. LEJbIO: BBIICNATH KBaIpaT IByWIEHA, LIETYI0

9acTh ApOOH U TIp.

16 [lepBbie mpeacTaBiIeHUs O 1 [IpumensTs npeoOpa3zoBaHusl pallMOHATBHBIX
pEIIeHUH PalMOHAIBHBIX BBIPKEHUH [T pEeLIeHHs 3a71a4.

YpaBHEHUU.

17 | IlepBble mpeAcTaBICHUS O 1 [TpumeHnsaTH Ipeodbpa3zoBaHUs pallMOHATIBHBIX
pEIIeHNH PaMOHATBHBIX BBIPKEHUH JIJTs peIIeHHs 3a1a4.
YpaBHEHUM.

18 CreneHb ¢ OTpULIATEIbHBIM 1 @opMynMpOBaTh ONPEICICHUE CTEIEHH C
LEJIBIM [TOKa3aTeseM LeNBIM TOKa3aTesneM. BBIUNCIATE 3HauSHHS

CTETICHEH C IIeJTBIM NTOKA3aTeJIeM.

19 | Crenensb c oTpuLIaTEIbHBIM 1 dopMynupoBaTh OIpPECIEHUE CTENeHH C

ENTBIM TTOKa3aTeseM [EeNbIM TIOKa3aTeneM. BBIYHCIsITh 3HAYCHUS
CTEIEHEH ¢ I1eJIbIM NOKa3aTeseM.

20 | JlepeBo BapwaHTOB U MPABUIIO 1 PaccmotpeTrs pereHue 3agad ¢ MOMOIIBIO
HaXO0KJICHUs BEPOSITHOCTH nepebopa BapuaHTOB, JIEPEBO BAPUAHTOB

21 | lepeBo BapuaHTOB U MPABHUIIO 1 [IpuMeHATh TEOpETHUYECKHl Marepuan Ipu
HaXO0KJICHUs BEPOSITHOCTH pelLIeHnH 3aa4

22 | KontponpHas padora Ne 2 1o 1 [IpumeHsTs  TEOpETHUECKUH  MarTepuall,
Teme: «Y MHO)KEHUE U JeTICHHUE W3YYEHHBI Ha NPEAbLAYIIUX YpOoKax IpU
anredpanvyeckux apooei» pelieHnn KOHTPOJIbHBIX BOIIPOCOB.

PerynupoBaTh COOCTBEHHYIO €S TEIBHOCTh
MOCPEJCTBOM MUCBMEHHOW peun. BriOuparthb
Haubosiee >PQPeKTUBHBIE CIIOCOOBI pEIIeHUs
3a/a4.

Tema 2. ®yHkuus y = Jx . CBoiicTBa 19

KBa/JPaTHOI'0 KOPHA
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23

PanmmonansHbIe Uncia

OnuceBaTh MHOXECTBO LOEIbIX YHUCEI,
MHOKECTBO pallnOHaJIbHBIX qHuCeClI,
COOTHOHMICHUEC MCXKAY 9TUMHU MHOXKXCCTBAMU

24

PanmonanpHbIe Uncia

OnuchiBaTh  MHOXECTBO  LIENBIX  YHKCET,
MHO>KECTBO paloHaIbHBIX qrced,
COOTHOIICHUE MEXAY STUMU MHOXKECTBAMH.
CpaBHuBath u yIOPSII0YUBATh
palroHaIbHbIC yucia, BBITIOJIHSTh
BBIUMCJICHHSI C PAlIMOHAIBHBIMU YHCIaMH.

25

[TonsiTHE KBaAPaTHOrO KOPHS U3
HEOTPULATEIBHOI'O YUCIIA

@DopMyIMpoOBaTh OINpEAEIEHUE KBAaJIPATHOTO
KOPHS U3 HEOTPULATEIBHOIO YKCIA.

26

ITonsiTHE KBaAPAaTHOIO KOPHS U3
HEOTPULATEIBHOI'O YUCIIA

p
Hcnonp3oBate rpaduk GyHKIMU y = X° 114
HAaXO0XJICHHS KBAIPaTHBIX KOPHEH.

27

HppauroHanbHbIe YKCIIa

Bbuncnate  TOuHBIE W NPUOIMIKEHHBIC
3HAUEHUS KBAJPAaTHBIX KOPHEH, MCIOIb3Ys
pu HE00X0AUMOCTH KAJIBKYJIATOD;
IIPOBOJMTH OLICHKY KBaJIpaTHBIX KOPHEM.

28

MHOXeCTBO I[GflCTBI/ITCJIbHI:IX
YHCCII

Bbluncnate TOYHBIE U IPUONMKEHHBIE
3HAQYECHMS KBAJPATHBIX KOPHEW, MCIOIb3Ys
pu HE00X0UMOCTH KAJIBKYJISTOD;
IIPOBOJIUTH OLICHKY KBAJIPAaTHBIX KOPHEH.

29

OyHkuua Yy = VX, ee coiicTBa 1
rpaduk

HccnenoBath QyHKIHIO Y = Jx, CTPOUTH €€
rpaduk

30

OyHKIUA Y = VX, ee cBoiicTBa 1
rpaduk

HccnenoBats QyHKIUIO Y = Jx, CTPOUTH €€
rpaduk

31

CaolicTBa KBaJpaTHBIX KOPHEH

Pemaror kBajgpaTHble ypaBHEHHUs, KOPHSAMU
KOTOPBIX SABJISIIOTCS UPPALMOHAJIBHBIE YUCIIA,
Y IIPOCTEHINE NPPALMOHAIBHBIE YPABHEHHUS,
guTaloT  rpaduku  (yHKOMHA, — pemaTth
rpaduyeckd  yYpaBHEHUSI U CHUCTEMBbI
YpaBHEHUH, TNPUMEHSIOT JaHHBIE CBOMCTBA
KOPHEH  TNpU  HAaxXOXKACHUM  3HAYCHHUS
BBIPA)KCHUIN

32

CBolicTBa KBaJIpaTHBIX KOPHEH

Pemaror kBajpaTHble ypaBHEHHUS, KOPHSIMU
KOTOPBIX SIBJIFOTCSI MPPALMOHAIIBHBIE YHCIIA,
U MpoCTeHIINe UppallMOHAIbHBIE YpaBHEHUS,
yuTaloT  rpaguku  (QyHKUMHA, — pemaTth
rpadpuyeckd  yYpaBHEHUSI U CHUCTEMBbI
YpaBHEHUH, TNPUMEHSIOT JaHHBIE CBOMCTBA
KOPHEH  TNpU  HAaxXOXKACHUM  3HAYCHHUS
BBIPA)KCHUI

33

[IpeobOpazoBanme BhIpAXKEHUH,
COJIEpIKaIINX OTEePaIUIo
H3BJICHCHUSA KBAJIPAaTHOTO KOPHA

[Tony4yarot npeacraBieHue o
peoOpa30BaHUU BBIpAKEHUH, 00 oneparusx
H3BJICYCHUA KBaJPaTHOT'O KOPHA U
OCBOOOKICHHS OT UPPAIOHATHHOCTH B
3HameHaTene. PackiapiBarOT BhIpaKEHUS HA
MHOKHUTEJIH CIIOCOOOM TPYIITHPOBKH,
HCIIOJIb3YS OTIpe/ieNIeHHuE U CBONCTBA
KBaJIpaTHOTO KOPHS, GOpPMYIIBI KBaJIpaToB
CYMMBEI U Pa3HOCTH

34

[TpeoOpaszoBaHre BIpaKESHHH,

HOHy‘{aIOT MPpEACTABJICHUC O
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COJIEPIKAIIMX OTEPALIUIO
H3BJICUCHUS KBAIPAaTHOT'O KOPHA

npeoOpa3oBaHUM BRIPAXKEHUH, 00 OmepaImsix
H3BJICUYCHUS KBAIPATHOTO KOPHA U
OCBOOOKICHHS OT UPPAIOHATBHOCTH B
3HameHarene. PackiaablBalOT BEIPAKEHUS HA
MHO>KUTEH CIIOCOOOM IPYIIHPOBKH,
UCTOJB3Ys ONPEIeIIEHUE U CBOMCTBA
KBaJIpaTHOTO KOPHs, (hOPMYJIbI KBaJPaTOB
CYMMBI U Pa3HOCTH

35 | [IpeobpaszoBanue BhIpaXKEHUH, 1 [Tonyuarot npeAcTaBiICHUE O
COJIepPIKALINX ONEPALUIO peoOpa3zoBaHNy BEIPAKEHH, 00 Oneparusx
U3BJICUEHHSI KBAIPATHOTO KOPHS U3BJICUEHUSI KBAIPATHOTO KOPHA U
0CBOOOXKJICHHS OT UPPAILIMOHAIEHOCTH B
3HaMeHarese. PackiiafiplBaloT BBIpAKEHHS Ha
MHOXHUTEIH CIIOCOOOM IPYNIUPOBKH,
UCIIONIb3YS OIPEJeNIEHHE U CBOMCTBA
KBaJ[paTHOTO KOPHs, (OPMYJIbI KBaIPaTOB
CYMMBI ¥ pa3HOCTH
36 | KontponbHast padora Ne 3 o 1 [IpumeHsTH  TEOpETHUECKHH  Marepuadi,
Teme: «DyHKIHS Y = v/X . U3YyYCHHBIII Ha MpeAbIIylUX YpOKax IpH
CBOCTBA KBA/PATHOTO KOPHS pereHnH KOHTPOJIBHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO J1€STEIBLHOCTh
IIOCPEACTBOM NHUCbMEHHOW peuu. BriOuparthb
HanOosiee 3(PpPeKTUBHBIE CIOCOOBI pPELICHUS
3amad.
37 | Moaynb 1eHCTBUTEIBHOTO YHCIa, 1 [lonyyatroT  mpencTraBieHHME O  MOAYIE
rpaduk GyHKIHH Y= |X| ’ NEHCTBUTENLHOTO YHCA, CTPOAT Tpaduk
e = b=
38 | Moaynb IeHCTBUTEIBHOTO YHCTIA, 1 [lonywyator  mpencraBieHue O  MOAYJE
rpaduk GyHKIMHT Y= |X| , JeMCTBUTENIBHOTO 4YMCJa, CTPOST TIpaduk
V5 =l by =
39 | Moaynb 1eiCTBUTENBHOTO YHCIA, 1 [lonyyatroT  mpencTaBIeHME O  MOAYJE
rpaduk GyHKIHH Y= |X| ’ JECHCTBUTENIPHOIO YHCJIa, CTPOST TIpaduk
V5 =l by =
40 | IIpaBUIO YMHOXKEHHUS 1 Pemator  mpocreifiime  KOMOMHATOpPHBIE
3aauu
41 | IIpaBUIO YMHOXKEHHUS 1 Pemaror npocreiiye KoMOMHATOPHBIE
3aauu
Tema 3. KBaaparuunas ¢pynkums. 17
DyHKUuA Yy = E
X
42 Oynxims Y = kxX®, ee cBoiicTBa u 1 [TonyyaroT mpezcraBieHne o GpyHKIUH BUAA
rpaduk Y=%% 0 ee rpaduke U cBoiicTBax. 3HAIOT,
KaK CTpouTh rpaduk pyHxmm + = fed
43 | dyukuus Y = kX2, ee cBoiicTa 1 1 [Tonydarot mpencraBienne o GyHKIUH BHJA

rpaduk

¥ =#% 0 ee Tpaduke M cBoiicTBaX. 3HAIOT,

HJ}:M

KaK CTpPOUTH Ipaduk QyHKIH
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44 Dymxims y = K ce cROHCTEA I 1 [Tonyuarot npeacTaBieHue o GyHKIIMU BUIA O
- >
k
X ==
rpaduk GbyHKIIUMY BUAA % 0 ee rpaduke u
CBOMCTBaX. 3HAIOT, KAK CTPOUTH rpaduk
_k
byHKIIIHN X cBOMCTBA (DYHKIIHH.
45 Dynxima y = X, e croiictsa 1 [Mony4arot npencraBneHue o GyHKIIMU BUIA O
- 2
k
X ==
rpaduk ¢bynkiyuu Buia  +, 0 ee rpaduke u
CBOMCTBaX. 3HAIOT, KAK CTPOUTH rpaduk
_k
byHKIIIHN 4 cBoMcTBa (DYHKIUH.
46 | KontpomnpHas padota Ne 4 o 1 [IpuMeHATh  TEOpPETHYECKUH  MaTepual,
k W3YYEHHBI Ha NPEABIAYIINX YpPOKax MpU
Teme: «Dynkiusa Y =k, y = —, e PEARLIYIAX 3P P
X peleHuH KOHTPOJIbHBIX BOIIPOCOB.
ee CBOIiCTBa 1 rpaduK» PerynmupoBaTh COOCTBEHHYIO €S TEITHHOCTh
HIOCPEJICTBOM IMMHChMEHHOW peun. BriOupath
Hanbonee 3(PpPeKTUBHBIC CIIOCOOBI PEIICHUS
3ajau.

47 | Kak moctpouth rpaduk GyHKIHH 1 [Tony4aroT npeacraBaeHue, Kak ¢ IOMOIIBIO
y= f (x+1), eciiu u3BecTeH rpadux IapaJJIEIbHOTO IIEPEHOCA BIIPABO WM BIIEBO
byukimn yY=f(x) HOCTPOUTH Irpaduk QyHKIIUH

y=fx+1)

48 Kak noctpouts rpaduk GhyHKIIIN 1 [Tony4arot npeacraBiaeHne, Kak ¢ MOMOIIBIO
y= f (x+1), eciiu u3BecTeH rpadux IapaJJIEIbHOTO IIEPEHOCA BIIPABO WM BIIEBO
byukimn y=f(x) HOCTPOUTH rpaduk HyHKIIUH

y=fx+1)

49 | Kak noctpouth rpaduk GyHKIHH 1 [Tony4arot npeacraBiaeHne, Kak ¢ MOMOIIBIO
y=f(X) +m, eciiit u3BecTeH rpaduk MapajIeIbHOTO MEPEeHOCca
bynxuun y=f(x) BBEPX WJIM BHU3 OCTPOUTH rpaduk GpyHKIMH

y=1f(x) + m,

50 | Kak moctpouts rpaduk ¢pyHKIMN 1 [Tony4daroT npencraBiaeHue, Kak ¢ MOMOILBIO
y=f(x+l)+m, eciiu u3Becten MapajIeIbHOTO MTEPeHOCca BBEPX HITH BHU3
rpaduk Gpynkuun y=f(x) noctpouth rpaduk Gpynkuuu y = f(x + 1) + m.

3HAI0T, KaK CTPOUTH rpaduK PYHKIIMU BUJA
y=f(x +1) + m, onuceIBaTh CBOICTBA
dbyHKIMH 110 ee TpaduKy.

51 | Kak moctpouts rpaduk ¢pyHKIMN 1 [Tony4darot npencraBiaeHue, Kak ¢ MOMOILBIO
y=f(x+l)+m, eciiu u3Becten MapajIeIbHOTO MTEPEeHOCa BBEPX HITU BHU3
rpaduk Gpynkuun y=f(x) noctpouth rpaduk Gpyukuuu y = f(x + 1) + m.

3HAI0T, KaK CTPOUTH rpauK PYHKIIMU BUJA
y=f(x +1) + m, onuceiBaTh CBONCTBA
dbyHKIMH TTO ee TpaduKy.

52 | ®ynkuus y = ax? +bx+c, ee 1 [MomyuaroT mpencraBneHue 0 GyHKITHH

cBOiicTBa U rpaduk

y= ax? + bx + ¢, 0 ee rpaduKe U CBOWCTBAX.
3HAI0T, KaK CTPOUTH IpaduK PyHKINU Y = ax?
+ bx + ¢, onuceIBaTE ee CBOICTBA IO
rpadguky. 3HaIOT CIIOCOOBI PEIICHUS
KBaJPAaTHBIX YPAaBHEHUM, IPUMEHSIOT UX Ha
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MIPaKTHUKE.

53 Oynkims Y = ax’ +bx+c, ee 1 HonygaloT MPEJCTaBICHHUE O (PYHKIHH
cBOicTBa 1 rpaduk y=ax” +bXx + ¢, o ee rpaduKe u CBOMCTBAX. ,
3HalOT, KaK CTPOUTh rpaduk QyHKIHH Y = ax
+ bX + ¢, onuceIBaTEL €e CBOMCTBA 10
rpaguky.
54 Oynxims Y = ax? +bx+¢, ee 1 Honyga}oT IpeJicTaBlIeHHE O PYHKIIUU
cBOfiCTRA U rpaduK y=ax® +bx + ¢, o ee rpaduke u CBOMCTBAX. ,
3HaloT, KaK CTpOUTh rpaduk QyHKIUU Y = ax
+ bX + ¢, onuceIBaThH €€ CBOMCTBA 110
rpaduxy.
55 | I'padpuueckoe pemnienue 1 3HAIOT CIIOCOOBI PEIICHUST KB IPATHBIX
KBaJPaTHBIX YpaBHEHHH YPaBHEHMH, IPUMEHSIOT UX Ha NIPAKTHKE.
56 | KomOuHaTtopHbie u 1 YMeTp pemars npocTeiime KOMOMHATOpHBIC
BEPOSITHOCTHBIE 3a]1a41 Y BEPOSTHOCTHBIE 33/1a4H
57 | KomOunaTopHble U 1 YMeTp pemars npocTeninme KoOMOMHATOPHBIE
BEPOSITHOCTHBIE 3a]1a41 Y BEPOSTHOCTHBIE 33/1a4H
58 | KontponbHas padota Ne 5 mo 1 [IpuMeHATh TEOPETUUCCKUI MaTepHual,
teme: «KBaapaTuuHas QyHKIUSI» U3y4EHHBIN Ha NpeAbIAYIINX YpOKaxX Ipu
pelIeHIH KOHTPOJIBHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO A€ATENBHOCTD
IIOCPEACTBOM MUCbMEHHON peuu. BriOuparh
HauOoee 3¢ PeKTUBHBIC CITOCOOBI peIIECHUS
3a1ad.
Tema 4. KBaipaTHble ypaBHeHHS 20
59 | OCHOBHBIE OHATHS 1 [lomyyaroT  mpexncTaBieHHE O  [OJHOM
¥ HEMOJHOM KBaJpPaTHOM YpPaBHEHHH, O
pelLeHuu HEIOJIHOTO KBaJIpaTHOT'O
yYpaBHEHHS, O TUCKPUMHHAHTE KBaJPAaTHOTO
ypaBHEHHMSI
60 ®opMmysbl KOpHEN KBaIpaTHBIX 1 [lonyuaror mpencraBienne o (Gopmynax
ypaBHEHUH KOpHEHl ~ KBaJpaTHOTO  ypaBHEHUs, 00
ITOpUTME pemeHus KBaJ[paTHOTO
ypaBHEHMs. 3HAIOT, KaK pellaTh HENOJHbIE
KBaJ[paTHBIC yYpaBHEHHSI U TIOJHBIE

KBaJIpaTHbIE YPAaBHEHHUS, PA3JIOKUB JIEBYIO
yacTb HAa MHOXHUTEIU. 3HAIOT alrOpUTM
BBIUNCIICHUS KOpHEH KBaJIpaTHOTO
YpaBHEHHUS, HUCHOJb3Ysl IUCKPUMHUHAHT, Kak
pemaTte  KBaJpaTHbIE  ypaBHEHUS IO
¢bopMysiaM KOpHEH KBaJpaTHOTO YpaBHEHMUS
qyepes JUCKPUMHHAHT. [Tonyuator
npencraBieHne o (opmynax — KOpHeH
KBaJpaTHOTO ypaBHEHHs, 00 anropurMme
pelleHrs KBaJpaTHOTO YypaBHEHHUS. 3HAIOT,
KaKk  pemarb  HEMOJHbIE  KBaJpaTHBIC
ypaBHEHUs u TIOJIHBIE KBaJIpaTHbIE
YPaBHEHHUS, DAa3J0KHUB JIEBYIO 4YacTb Ha
MHOXKUTEIH. 3HAIOT aJTOPUTM BBIUYUCIICHUS
KOpPHEW KBaJpaTHOTO ypaBHEHUS, MCIOJIb3Ys
JUCKPUMHHAHT, KaK peniatb KBaJpaTHbHIE

31




ypaBHEHUs 1o bopmynam KOpHei

KBaJ[paTHOTO ypaBHEHHS gyepes
JMCKPUMHUHAHT.
61 @opmyJibl KOPHEN KBaJPATHBIX 1 [Tonydarot npencraBiaeHne o Gopmynax
ypaBHEHUH KOpHEH KBaJIpaTHOr0 ypaBHEHMsI, 00
QITOPUTME PEIICHUS KBaAPATHOTO
ypaBHEHHMs. 3HAIOT, KaK pelaTh HEMOJIHbIE
KBaJ[paTHbIC YPABHEHUS U MOJIHBIC
KBaJ[paTHbIE YPABHEHUS, PA3JI0KUB JIEBYIO
94acTh HA MHOXKUTENH. 3HAIOT AJITOPUTM
BBIUMCIICHUSI KOPHEN KBaJpaTHOIO
ypaBHEHHS, UCTIONb3YS TUCKPUMHUHAHT, KaK
pelaTh KBaJpaTHbIe ypaBHEHUS 110
(dopmynaM KOpHEH KBaAPAaTHOTO YPaBHEHUS
4yepe3 AUCKPUMHUHAHT.
62 | ®opmyIbl KOpHEH KBaApPATHBIX 1 PemraroT HenosHbIE KBAapaTHbIC YPABHEHUS U
ypaBHEHUH HIOJIHBIE KBa/IpaTHbIE ypaBHEHUS, PA3JIOKUB
JIEBYIO YaCTh HA MHOXHTEIH. 3HAIOT
QJITOPUTM BBIYMCIICHHSI KOPHEH KBaJApaTHOTO
ypaBHEHHS, UCTIONB3YS TUCKPUMHUHAHT, KaK
pelaTh KBaJpaTHble ypaBHEHUS 11O
(dopmyaM KOpHEH KBaApaTHOTO YpaBHEHUS
4yepe3 AUCKPUMHUHAHT.
63 | PanuonanbHbIC ypaBHEHUS 1 [omyyaroT mpeacTaBieHHE O palMOHATBHBIX
YPaBHEHMSX U ClI0c00axX UX PeLIeHUs, KaK
peIIaroTCs palMoOHATLHBIE YPABHEHUS 110
3aJaHHOMY aJITOPUTMY U METOJIOM BBEJCHHUS
HOBOM NEPEMEHHOM.

64 | PanuoHaibHble ypaBHEHUS 1 Pemator panroHaIbHbIE ypaBHEHH,
UCTIONB3YS ~ METOJ ~ BBEICHHS  HOBOM
IIEPEMEHHOMN

65 ParmmonanbHbie ypaBHEHUS 1 Pemraror panroHaIbHbIE ypaBHEHHS,
UCTIONB3Ysl ~ METOJ ~ BBEJICHHMS  HOBOM
MePEMEHHOMN

66 | PanuoHaibHbIE ypaBHEHUS KakK 1 Pemraror 3ajauun Ha yKcia, 3aa4 Ha
MaTeMaTHYECKUE MOICIIH JIBYDKEHUE T10 TOPOTe, 3a7au Ha JIBIKEHHE
peabHBIX CUTYalui 10 BOJI€, BBIIETISISI OCHOBHBIE ATAIIBI

MaTEeMaTHIECKOTO MOJICITHPOBAHUSI.

67 | PanuoHaibHbIE ypaBHEHUS KaK 1 Pemrarot 3a7jauun Ha yMcia, 3a7a4u Ha
MaTeMaTHYECKHE MOCIIH JIBYDKEHUE T10 TOPOTe, 3a7a9 Ha JIBIKEHHE
peabHBIX CUTYalui 10 BOJI€, BBIIETISISI OCHOBHBIE ATAIIBI

MaTEeMaTHIECKOTO MOJICITHPOBAHUSI.

68 | PanmoHanbHBIC YpaBHEHHS KaK 1 PemaroT 3a1aun Ha yuca, 3a1a41 Ha
MaTeMaTHYeCKue MOJEIH JIBIDKEHUE T10 T0pore, 3a7aul Ha JABM)KEHHE
peaTbHBIX CUTYaIHiA 10 BOJIC, BBIZICTISISI OCHOBHBIE JTAITBI

MaTeMaTHYeCKOT0 MOJIEITMPOBAHUSI.

69 | Eme ogna dopmyna kopHeit 1 Pemarot pocTeiIme KBaJIpaTHBIC
KBaJJpaTHOT'O ypaBHEHUS ypaBHEHHUS C YEeTHBIM BTOPBIM

ko3¢ uneHTOM

70 Eme ogna hopmyna kopHei 1 Pemaror pocTeimue KBaJIpaTHbIE
KBaJJPaTHOTO YPaBHEHUS ypaBHEHHSI C YETHBIM BTOPBIM
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kod(urmeHTom

71

Teopema Buera

[Tonyuaror npencrasieHue o teopeme Buera
u 00 oOparHoii Teopeme Bwuera. Pemaror
MpPOCTEHIINEe KBaJpaTHbIC ypaBHEHUS C
OMOIIbIO TeopeMbl Buera

72

Teopema Buera

[Ipumensitor Teopemy Buera u obparHyro
TeopeMy Buera g pemieHus KBaIpaTHBIX
ypaBHEHUU

73

Pa3noxeHne kBagpaTHOrO
TpEXUJICHA Ha JIMHEHBIC
MHOKUTENH

PackiianpiBaroT KBaJpaTHBINA TPEXWICH HA
JIMHEWHBIE MHOXKHUTEIN PacKiIaapIBaroT
KBaJ[paTHbIN TPEXWICH HA JIMHEIHBIE
MHOXHTEIIN

74

KomOunaropHsie u
BEPOSTHOCTHBIC 337291

YMeTh pemaTh npocTeiiinie KoOMOUHATOPHBIE
Y BEPOSITHOCTHBIC 3a/1a4

75

KomOunaropHsie u
BEPOSTHOCTHBIC 337291

YMeTh pemaTh npocTeiiinie KoMOuHATOPHBIE
Y BEPOSITHOCTHBIC 3a/1a4u

76

KonTponbnas padorta Ne 6 o
teme: «KBagpaTHbie ypaBHEHUS»

[IpuMeHAT  TEOPETHMYECKUH  MaTepuall,
U3YYCHHBII Ha MpeIbIAyIIUX YpoKax MpH
pelieHuu KOHTPOJIbHBIX BOIIPOCOB.
PerynmupoBaTh COOCTBEHHYIO [ESITEITHLHOCTh
MOCPEACTBOM NHCHbMEHHOW peuu. BriOuparthb
Hanbonee 3(PpPEeKTUBHBIC CIIOCOOBI PEIICHUS
3azad.

77

HppanmonansHble ypaBHEHUS

[Tonyuaror
VPPALMOHAIBHBIX
PaBHOCUIIBHBIX

MPEJICTABIICHHUE 00

YPaBHEHMUSIX,

yYpaBHCHUSIX, 0

PaBHOCWIBHBIX npeoOpa3oBaHuUsIX

ypaBHCHHUH, 0 HEPAaBHOCHIJIBHBIX
npeoOpa30BaHUSIX YPAaBHEHUH.

78

HppaunoHanbHble ypaBHEHUS

CocTaBisIOT KBaJpaTHBIE YpaBHEHHUS IO UX
KOpHAM, packKiIaablBarOT Ha  MHOXUTCIN
KBaJ[paTHBIN TPEXUIEH, pelaoT
HppAalMOHAJIBHEIE  YpaBHEHMA,  COBeplas
pPaBHOCHJIbHBIE nepexoabl B
peoOpa3oBaHUsX, MIPOBEPSIIOT KOpHH,
HOJYYHUBILIHECS npu HEPaBHOCUJIbHBIX
npeoOpa3oOBaHMIX

Tema S. HepaBencrsa

16

79

CBolicTBa YHMCIIOBBIX HEPABEHCTB

[TonyyaroT npesncraBiaeHne 0 CBOMCTBAX
YHUCJIOBBIX HEPABEHCTB

80

CBolicTBa YHMCIIOBBIX HEPABEHCTB

[TonyyaroT npencraBiaeHne 0 CBOMCTBAX
YHUCJIOBBIX HEPABEHCTB

81

UccnenoBanne GpyHKIu Ha
MOHOTOHHOCTb

[Tony4yaroT npeacraBieHrue 0 BO3PACTAOLIEH,
yOBIBatOIICH, MOHOTOHHON (DYHKIIMHU HA
MPOMEKYTKE. 3HAIOT, KaK MOCTPOUTH U
UCCIIeI0BaTh HA MOHOTOHHOCTD (DYHKITHH:
JUHENHYI0, KBaIpaTHYI0, 00paTHOM
PONOPIMOHATIBHOCTH, (DYHKIIHIO KOPHS.

82

UccnenoBanue ¢pyHKIINN Ha
MOHOTOHHOCTb

Uccnenytor  pa3nuuHble  (QYHKIUMM  Ha
MOHOTOHHOCTb,  pPEUIAIOT  YPaBHEHHS U
HEpaBEHCTBA, HCIIOJIB3YS CBOMCTBO
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MOHOTOHHOCTH, OCYIIECTBIISIIOT ~ HPOBEPKY
BBIBOJIOB, TIOJIO)KEHUH, 3aKOHOMEPHOCTEH,
TEOpeM,  HCCIEAYIOT  KyCOYHO-3a/IaHHBIC
(yHKIIMKM HA MOHOTOHHOCTb.

83

Pelienue TMHEHHBIX HEPABEHCTB

[Tosy4daroT mpencTaBiacHUE O HEPABEHCTBE C
IIEPEMEHHOM, PEIalOT HEPABEHCTBA C
MIEPEMEHHOM.

84

PenieHne TMHENHBIX HEPABEHCTB

PemraroT IMHEHHbBIE HEPABEHCTBA

85

Pemrenne KBaJApaTHbIX HEPABCHCTB

[Tosy4daroT mpencraBiacHUe O KBaIpPaTHOM
HEPaBEHCTBE, AITOPUTME PEILICHUS
KBaJI[paTHOI'O HEPABEHCTBA, O METOIE
HMHTEPBAJIOB, O PEILICHUH KBAPaTHBIX
HEPABEHCTB C IIapaMeTpOM. 3HAIOT, KaKk
peuaTh KBaJpaTHOE HEPABEHCTBO 110
QJITOPUTMY U METOJOM MHTEPBAJIOB.

86

Pewenne kBagpaTHbIX HEPABEHCTB

PemaroT kBagpaTHbIE HEPABEHCTBA METOIOM
MHTEPBAJIOB, pa0OTAIOT 110 33/1aHHOMY
AITOPUTMY

87

Pemenue KBaJApaTHbBIX HCPABCHCTB

Pemraror kBajpaTHbIE HEPABEHCTBA METOIOM
MHTEPBAJIOB, Pa0OTAIOT 110 3aJaHHOMY
QITOPUTMY

88

KonTponbnas padora Ne 7 o
teme: «PemeHne TMHEHHBIX U
KBaApPAaTHBIX HCPABCHCTB»

[IpuMeHATH  TEOPETHMYECKHMH  MaTepual,
U3YYCHHBI Ha MpPeNbIAyIIUX YpOoKax MpH
pereHnu KOHTPOJIBHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO JESTENBLHOCTD
IIOCPEACTBOM NHUCbMEHHOW peuu. BriOuparthb
HanOosiee 3(PpPeKTUBHBIE CIOCOOBI pPELICHUS
3a/1a4.

89

[TpubnuxeHHbIe 3HAYCHUS
JIEWCTBUTEIIbHBIX YUCEN,
MOTPEITHOCTH MPUOTHKECHUS

Hcnonp3oBate  pazHeie  (GOPMBI  3amHCH
npuOIMKEHHBIX 3HAYCHUH, J1e1aTh BBIBOJIBI O
TOYHOCTH TPUONMKEHUS 10 UX 3aIluCH.
BbIMONHATE  BBIUMCIEHUS C  peabHBIMU
JTAHHBIMH. BBIOTHATH MPHUKHUIKY U OLEHKY
pE3yJIbTaTOB BHIYMCIECHUI

90

[TpubnmxeHHbIe 3HAYCHUS
JIEWCTBUTEIIbHBIX YUCEN,
MOTPEITHOCTH MPUOTHKEHUS

Ucnonb3oBate  pasHble  (opmbl  3amucu
npuOIMKEHHBIX 3HAYCHUH, J1e1aTh BBIBOJIBI O
TOYHOCTH TPUONMKEHUS 10 UX 3aIluCH.
BbINONMHATE  BBIYMCIEHUS C  PEAIbHBIMU
JTaHHBIMU. BBIMONHATH NPUKUIAKY U OLEHKY
pE3yJIbTaTOB BHIYMCIECHUI

91

CranmapTHbIN BUJ 4ucia

Hcnosp30Barh 3auch YMCEN B CTAHIAPTHOM
BUJIC IS BBIPAXCHHS pPa3MEpPOB OOBEKTOB,
JUTUTEIIBHOCTH TIPOIIECCOB B  OKPYXKAKOIIEM
MUpE.

92

CrangapTHBIM BUJT 4YWCTIa

Hcnosp30BaTh 3aliCh YMCEN B CTAHIAPTHOM
BUJC I BBIPAXKCHHS Pa3MEpPOB OOBEKTOB,
JUTUTEIIBHOCTH TIPOIIECCOB B  OKPYXKAKOIIEM
MUpE.

93

[Tpocreiimre KOMOMHATOPHBIE U
BEPOATHOCTHBIE 337ja4n

YMeThb pemaTth NpoCTeIme KOMOMHATOPHBIE
Y BEPOSITHOCTHBIE 3a/1a4U

94

[TpoexT no Teme: «Brimatomuecs
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MaTeMaTHKHU U UX BKJIAJ B
pa3sBUTHE HAYKH»
06061ma0IIee NOBTOPEHHE 8
95 | AnreGpanyeckue 1poOu 1 YMmeTb mpeoOpa3oBhIBaTh aNredpaniecKue
BBIpAKCHHUSI
96 | AnreGpandeckue 1poOu 1 YMmeTb mpeoOpa3oBhIBaTh aNredpaniecKue
BBIpAKECHHUSI
97 OyHkuua y = Jx . CeoiictBa 1 Crpouts ¢yskmuo Yy = Jx. IIpumensTs
KBaJ[paTHOT'O KOPHS CBOICTBa KBaIpaTHOTO KOPHS
98 | Oynkums y = Jx . CpoiictBa 1 Crpoutsb pyHKIHIO Y = Jx. [IpumeHnATH
KBaJIPAaTHOT'O KOPHS CBOWCTBA KBaIpaTHOro KOpHA CTPOUTH
byHKIMIO Y = Jx. [IpumeHnsaTH cBOMCTBa
KBaJIPaTHOTO KOPHS
99 | KBaaparuunas QyHKIHS. 1 Crpouth W  pa3iuyuaTh  KBaJPaTUYHYIO
OyHKIUA Y = K GyHKIUIO, QYHKIHIO Y = K
X X
100 | KBamparHbie ypaBHEHHUS. 1 Pemratp KBaJ[paTHBIC ypaBHEHHS,
HepasenctBa HEPAaBEHCTBA
101 | KBampatHbie ypaBHEHHUS. 1 Pemate KBaJpaTHbIE yYpaBHEHUS,
Hepasenctsa HEPABEHCTBA
102 | [IpomexyTodHasT aTTECTAIHS 1 O6001aTh ¥ CUCTEMATU3UPOBATH 3HAHUS
110 OCHOBHBIM T€MaM Kypca anredopsl 8
KJIacca, pelas 3aJ1a4y MOBBIIIEHHON
cIoXHOCTH. PerynupoBath cOOCTBEHHYIO
JEeSITeTBHOCTh TIOCPEICTBOM IMUChMEHHOMN
peun. BeiOupaTs Hanbosee 3¢ (HEeKTUBHBIC
crocoObl penieHus 3a1ay.
Uroro: 102
9 Ki1ace
Ne HanmenoBanue pas3zaeinos u tem Komn OcHoBHbIE BU/Ibl YUEOHOH 1€ATEILHOCTU
n/m YECTB oOyJaromuxcs
0 ya-
COB
1 IToBTOpEHME. Anrebpanueckue 1 [ToBTOpEHME N3YYEHHOTO pAHEE.
" | npobu
2. | lloBropenue. KBanmparueie 1 [ToBTOpEHME N3YYEHHOTO pAHEE.
yYpaBHEHMsI 1 HEpAaBEHCTBA
3. | Bxomgnas muarnoctudeckast pabora 1 BrImonHATE 3a1aHUsT HA TOHUMaHHE,
OCMBICJIEHHE U3YYEeHHOT0 MaTepuaia.
Tema 1. PantmoHasbHBIE HEPABEHCTBA U UX 14
CHCTEMBI.
4. | JIuneliHble U KBaJIpaTHBIE 1 [loBTOpUTH wYacTHblE W OOLIME pELICHUs
HEPaBEHCTBA. JUHEWHOTO W KBAJPAaTHOTO HEPABEHCTB C
OJTHOW  TMEepeMeHHOW,  PaBHOCHUIBHOCTD,
paBHOCWJIBHBIE  TpeoOpa3oBaHus. MeTon
MHTEPBAJIOB
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JIvHeitHbIe 1 KBaJpaTHbIE
HEpaBEHCTBA.

[ToBTOPUTH YacTHBIE U OOIINE PELLICHUS
JUHEWHOTO U KBaJPAaTHOTO HEPABEHCTB C
OJIHOM MEePEMEHHON, PABHOCUJILHOCTD,
paBHOCHIIbHBIC ITpeoOpa3oBanus. Metos
WHTEPBAJIOB

JInHeliHbIE U KBaIpaTHBIC
HEPABEHCTBA.

[ToBTOPUTH YACTHBIE U OOIME PEIICHUS
JIMHEWHOT'O U KBaJPaTHOI'O HEPABEHCTB C
OJIHO TepeEMEHHOM, pAaBHOCUJIBHOCTb,
paBHOCUIIBHBIE ITpeoOpa3oBanus. Metox
MHTEPBAJIOB

PaHI/IOHaHbHI)Ie HCPaBCHCTBA

[To3HakOMUTBCS € TMOHATHUSMHU: YacTHOE
pemieHre, oOmiee  pelieHue,  pelieHue
HEPaBEHCTB, palOHAJIbHOE HEPABEHCTBO,
PaBHOCHIIbHBIC HEPABEHCTBA, PaBHOCHIBHOE
peoOpa3oBaHNe HEPABEHCTBA.

PanuonanbHble HEpaBEHCTBA

[To3HAKOMUTBCSI C TOHATHAMHU: YacTHOE
peumieHue, oOmiee  pelieHwe,  pelieHue
HEPaBEHCTB, pPALMOHAIBHOE HEPABEHCTBO,
PaBHOCHUIIbHBIE HEPABEHCTBA, PaBHOCHIIbHOE
peoOpa3oBaHNe HEPABEHCTBA.

PamuonannHeIe HCPABCHCTBA

Pemarsn palOHaJIbHBIC HCPABCHCTBA

10.

PanmoHanbHbIe HEpABEHCTBA

Pemrate pallnOHAJIbHBIC HCPABCHCTBA

11.

PamuonannHeIe HCPABCHCTBA

Pemarsn PpaiOHaJIbHBIC HCPABCHCTBA

12.

MHoXecTBa U onepanv Haa HUMHA

S

Hay‘II/ITLCH 3aJaBaTb MHOXCCTBA, HAXOAMUTb
NEPpCCCUCHUA U O6T)€I[I/IH€HI/I$[ MHOXCECTB.

13.

MHoXecTBa U onepanv Haa HUMHA

Hay‘II/ITLCH 3aJaBaTb MHOXCCTBA, HaAXOAMUTb
NEPCCCUCHUA U O6T)€I[I/IH€HI/I$[ MHOXCECTB.

14.

MHoxecTBa U onepanv Haa HUMHA

Hay‘II/ITLCH 3aJaBaTb MHOXCCTBA, HaAXOAMUTb
NEPpCCCUCHUA U O6T)€I[I/IH€HI/I$[ MHOXCECTB.

15.

CucreMsl HCPaAaBCHCTB

HayuuTbcss HaxoguTh YacTHOE U oOIiIee
pELIEHHUs] CUCTEMbl HEPABEHCTB; peEIIaTh:
CUCTEMBl  JIMHEHHBIX U KBaJpPaTHBIX
HEpPABEHCTB; CHUCTEMEI KBaJIpaTHBIX
HEpPABEHCTB, HCIIOJIb3YSI rpaduueckuit
METOJ; MPOCThIE panroOHaIbHBIE
HEpPaBEHCTBA METOJOM WHTEPBAJOB;
JIBOIHBIE HEPABEHCTBA.

16.

CucreMsl HCPaAaBCHCTB

Hay‘lI/ITLCSI HaxoauTb 4YaCTHOC U 06mee
pe€micHusd CHUCTEMblI HCPABCHCTB; pPCIIATh:

CHUCTEMBl  JIMHEHHBIX W KBaJpaTHBIX
HEPABEHCTB; CUCTEMBI KBaJ[PaTHBIX
HEpaBEHCTB,  HUCHOJB3ysd  rpaduyeckuit
METO/I; IIPOCTHIE paloHaIbHbIE
HEPABEHCTBA METOJIOM MUHTEPBAJIOB;

JIBOMHBIE HEPABEHCTBA.
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17.

CucreMbl HEpaBEHCTB

HayunThcsi HaxoauTh dYacTHOE U oOIIee
pELIEHHs] CUCTEMBbl HEPABEHCTB; pEIIATh:
CHUCTEMBI  JIMHEHHBIX | KBaJIpaTHBIX
HEPABEHCTB; CHCTEMBI KBaJIpaTHBIX
HEpPABEHCTB, HCTIOJIb3YsI rpaguvecKuit
METOJ; MPOCThIE paLKrOHAIbHBIE
HEpPaBEHCTBA METOJIOM WHTEPBAJIOB;
JIBOMHBIE HEPABEHCTBA.

18.

Cucremsbl HEPABCHCTB

HayunThcsi HaxoauTh YacTHOE U oOIIee
pELIECHHUs] CUCTEMbl HEPABEHCTB; pEIIATh:
CUCTEMbl  JIMHEMHBIX U KBaJpaTHBIX
HEPABEHCTB; CHCTEMBI KBaJIpaTHBIX
HEpPABEHCTB, HCTOJIb3YsI rpaguvecKuit
METOJ; MPOCThIE paLKrOHAIbHBIE
HEpPaBEHCTBA METOJIOM WHTEPBAJIOB;
JIBOMHBIE HEPABEHCTBA.

19.

KoHntposbnas padora Ne 1 mo teme
«PanmoHanbHbIE HEPABEHCTBA U UX
CUCTEMBI»

[MpuMeHAT  TEOPETHYECKUH  MaTepual,
M3YYCHHBIH Ha TMPEABIAYIIMX YPOKax IpH
peLIeHU KOHTPOJIbHBIX BOIIPOCOB.
PerynmupoBaTh COOCTBEHHYIO JEATECIBLHOCTH
MOCPEACTBOM MUChbMEHHON peur. BriOupath
HamOonee d(PPEeKTUBHBIC CIOCOOBI pEHICHUS
3aj1a4.

Tema

2. CucteMbl ypaBHEHHH.

20

20.

OCHOBHBIC TTOHATHUS

HayuuThcs onpenensTs, 4To Takoe
panroHaIbHOE YpaBHEHUE C IBYMS
NepEeMEHHBIMH, HAYYUTHCS BBHITIOIHSATH
paBHOCHUJIbHBIE TPEOOPA30BAHUS

21.

OCHOBHBIC TTOHATHS

HayuuThcs onpenensTs, 4To Takoe
panroHaIbHOE YpaBHEHUE C IBYMS
NEPEMEHHBIMH, HAYYUTHCS BBITOIHATD
paBHOCHUJIbHBIE TPEOOPa30BAHUS

22.

OCHOBHBIE TOHATUA

Hayuutbcs onpenensrs, 4To Takoe
panroHaIbHOE YpaBHEHUE C IBYMS
NEPEMEHHBIMH, HAYYUTHCS BBITOIHATD
paBHOCHUJIbHBIE TPEOOPa30BAHUS

23.

OCHOBHBIE TOHATUA

Hayuutbcs onpenensrs, 4To Takoe
panroHaIbHOE YPaBHEHUE C ABYMS
NEPEMEHHBIMH, HAYYUTHCS BBITOIHSATD
paBHOCHUJIbHBIE TPEOOPa30BAHUS

24.

MerToibl pemeHus CUCTEM
ypaBHEHUHU

Hayuutscs pemats cucteMsl METO0M
MOJICTAHOBKHU, METOJIOM aJIre0panyeckoro
CJIO’KEHUS, METOJOM BBEJICHUS HOBBIX
IIEPEMEHHBIX

25.

MeTo/ibl pelieHus: CUCTEM
yYpaBHEHUN

Hayuutscs pemats cucteMsl METO0M
MOJICTAHOBKHU, METOJIOM aJIre0panyeckoro
CJIO’KEHUS, METOJI0M BBEJEHUS HOBBIX
IIEPEMEHHBIX
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26.

Metoibl pelieHus: CUCTEM
YpaBHEHUU

Hayuutscs pemats cucteMsl METOA0OM
MOJICTAHOBKHU, METOJIOM JIreOpanvdecKoro
CJI0KEHUS, METOJOM BBEJCHUS HOBBIX
TIePEMEHHBIX

217.

Mertoapl peleHus: CUCTEM
ypaBHEHU I

Hay4uuThcs periaTh CHCTEMbI METOJIOM
MOJICTAHOBKHU, METOJIOM JIreOpanvdecKoro
CIIOYKCHUSI, METOIOM BBEICHUS HOBBIX
TIEPEMEHHBIX

28.

Mertoapl peleHns: CUCTEM
ypaBHEHUI

Hay4uuThcs periaTh CHCTEMbI METOJIOM
MOJICTAHOBKH, METOJIOM JIreOpanvdecKoro
CIIOYKCHUSI, METOIOM BBEICHUS HOBBIX
IIEPEMEHHBIX

29.

Mertoapl peleHns: CUCTEM
ypaBHEHUI

Hay4uuThcs periaTh CHCTEMbI METOJIOM
MOJICTAHOBKH, METOJIOM JIreOpanvdecKoro
CIIOYKCHUSI, METOIOM BBEICHUS HOBBIX
IIEPEMEHHBIX

30.

MeToabl peleHns: CUCTEM
ypaBHEHUH

Hayuutbcst pemath CHCTEMBI METOIOM
MOJCTAaHOBKU, METOI0OM aJIre0pandecKoro
CJIO’KEHUSI, METOJIOM BBEJICHHUST HOBBIX
IIEPEMEHHBIX

31.

OIHOPOHBIC CHCTEMBI

Hayuutbcs pemath CHCTEMBI METOIOM
MOJCTAaHOBKU, METOI0OM aJIre0pandecKoro
CJIO’KEHUSI, METOJIOM BBEJICHHUSI HOBBIX
IIEPEMEHHBIX

32.

CI/IMMeTpI/I‘lCCKI/Ie CHCTCMBbI

HayuuTtbcs pemarh CHCTEMBI METOIOM
MOJCTAaHOBKU, METOI0OM aJIre0pandecKoro
CJIO’KEHUSI, METOJIOM BBEJICHHUSI HOBBIX
IIEPEMEHHBIX

33.

HppanroHanbHbIE CUCTEMBI

Hayuutscs pemars cucteMsl METOA0OM
MOJICTAHOBKHU, METOJIOM aJIre0panyeckoro
CJIOKEHUS, METOJOM BBEJICHUS HOBBIX
IIEPEMEHHBIX

34.

HppanyroHanbHbIE CUCTEMBI

Hayuutscs pemars cucteMsl METO0M
MOJICTAHOBKHU, METOJIOM aJIre0panyeckoro
CJIOKEHUS, METOJOM BBEJICHUS HOBBIX
IIEPEMEHHBIX

35.

CucreMsl ¢ MOYJISIMU

Hayuutscs pemats cucteMsl METO0M
MOJICTAHOBKHU, METOJIOM aJIre0panyeckoro
CJIO’KEHUS, METOJOM BBEJICHUS HOBBIX
IIEPEMEHHBIX

36.

CucreMsl ¢ MOYJISIMU

Hayuutscs pemats cucteMsl METOA0OM
MOJICTAHOBKHU, METOJIOM aJIre0panyeckoro
CJI0’KEHUS, METOJOM BBEJICHUS HOBBIX
IIEPEMEHHBIX

37.

Cucrembl ypaBHEHUHN KaK
MaTEeMaTU4YECKUE MOJENH
peanbHbIX CUTYalUd

[To3HaKOMUTECS C TOHATUAMHU
MaTeMaTHYECKOU MOJENH, CUCTEMBI JABYX
HEJIMHENHBIX YPABHEHUN

38.

CucreMbl ypaBHEHH Kak
MaTeMaTHUYeCKHUe MOJIEH
peabHBIX CUTYalui

[To3HaKOMUTBCS € TOHATUSAMHU
MaTE€MaTHYECKOW MOJIENH, CUCTEMBI ABYX
HEJIMHEHHBIX YPaBHEHUN
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39. | Cuctembl ypaBHEHUHN KaK 1 [To3HaKOMUTBCS C TOHSATUSIMHA
MaTeMaTHYECKUEe MOACIH MaTeMaTHYeCKOM MOJIEIN, CHCTEMBI IBYX
peaIbHbIX CUTYallU HEJIMHEHHBIX YPaBHEHUI

40. | KontponbHas pabora Ne 2 o teme 1 [IpumensaTh  TeopeTHyecKUM  MaTepua,
«Cuctembl ypaBHEHUI» W3YYCHHBIH Ha MPEIbIIyIIUX YypoKax Ipu

pereHnH KOHTPOJIBHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO [ESTEIBHOCTH
IIOCPEJCTBOM IHUCbMEHHOW peuu. BuiOupath
HauOosiee d(HPEeKTUBHBIE CITOCOOBI pPEIICHUS
3a]1a4.

Tema 3. YUnucnoBbie GyHKIIUH 21

41. | OnpeneneHue YUCIOBON (PYHKITUU. 1 [To3HaKOMUTBCS C OCHOBHBIMH CIIOCOOAMH
Ob6nacTp omnpenenenusi, 061acTh 3agaHus (QYHKIMU: aHATTUTHYECKHUM,
3HaYeHUI QPYHKIHNH rpaduyeckuM, TaOJIMYHBIM, CJIOBECHBIM

42. | OnpeneneHue YMCIOBON PYHKIUH. 1 [1o3HaKOMUTBCS C OCHOBHBIMU CIIOCOOaMU
Ob6nactsp omnpeneneHus, 06J1acTh 3aanusl QYyHKIUU: aHATUTHYECKUM,
3HaYeHUH QYHKIIUU rpadU4ecKuM, TAOJIUIHBIM, CIIOBECHBIM

43. | Onpenenenue 4ucIoBON (HYHKITUH. 1 ITo3HAKOMUTECS C OCHOBHBIMM CIIOCOOaMU
Ob6unacTsp ornpeneneHus, 006J1acTb 3agaHus (QYHKIMA: aHATTUTHYECKHIM,
3HaYeHUI QYHKINU rpaduyecKuM, TaOJIMYHBIM, CJIOBECHBIM

44. | CriocoObl 3a1anust GyHKIUH 1 [lo3HaKOMUTBCS C OCHOBHBIMU cCIIOCOOAMU

3amaHusl QyHKIUI

45. | CriocoOsI 3aanust QyHKITUI 1 [To3HaKOMUTBCS € OCHOBHBIMH CIIOCOOaMHU

3amaHusl QyHKIUI
46. | CpoiicTBa QpyHKIHIA 1 [To3HaKOMUTBCSI C OCHOBHBIMU CBOMCTBAMH
GbyHKIUKM: Bo3pacTaroias U yObIBaroIias Ha
MHOECTBE MOHOTOHHAS GbyHKIHUS;
UCCIIeIOBaHHE Ha MOHOTOHHOCT®;
OTpaHWYEHHAsT CHU3y M  CBEpXy Ha
MHOXeCTBe, HauOoJpllleeé U HaUMEHbLIee
3HaYeHWe  (QYHKIMM  HAa  MHOJXKECTBE,
HenpepbiBHAsE (YHKIMSA, BBIMTYKIas BBEPX
VI BHU3

47. | CaoiicTBa (hyHKIIMIA 1 IIo3HaKOMUTBCS C OCHOBHBIMH CBOMCTBaMU

(GyHKIMU: Bo3pacTarolas U yObIBaroIas Ha
MHOXECTBE MOHOTOHHAs GbyHKINS;
UCCIIEIOBAHUE Ha MOHOTOHHOCTB;
OrpaHMYEHHas CHHU3Yy U  CBEpXy Ha
MHOKECTBE, HauOoJjbllee M HaMMEHbIlIee
3HaYeHWe  (QyHKIMM  HAa  MHOJXKECTBE,
HenpepblBHasE (YyHKLHMSA, BBINyKJIas BBEPX
WY BHU3
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48. | CroiicTBa hyHKIIHI 1 [To3HaKOMUTBCS C OCHOBHBIMH CBOMCTBAMH
¢yHKuMu: Bo3pacTaroias U yObIBaromas Ha
MHO>KECTBE MOHOTOHHAS byHKIUSA;
UCCIIC/IOBAaHHE Ha MOHOTOHHOCTb;
OrpaHHuYEHHAasT CHM3y UM  CBEpXy Ha
MHOXeCTBE, HauOoJbpIlee W HaUMEHbIICEe
3HauyeHWe  (QYHKIMM  Ha  MHOXECTBE,
HenpepbeiBHAsT (DYHKIMS, BBITYKJIas BBEPX
WM BHU3
49. | YerHsle 1 HEUETHBIC PYHKIUU 1 [To3HAaKOMUTBCS C MTOHSATUSMU YETHAS U
HedeTHas QyHKUHUS, HAyYUThCS IPUMEHSITh
AITOPUTM HCCeIoBaHus QyHKIUN Ha
YETHOCTbh, ONPENIEISATh rpapuKu HEUeTHOU U
YeTHOU (DYHKIIHH.
50. | YerHble u HEYETHBIC (DYHKITMH 1 [To3HAKOMUTBCS C TOHATUSMHU YETHAS U
HedeTHass QYHKIHUsS, HAyIUThCS PUMEHSITh
QITOPUTM HCcliefoBaHus QYHKIUN Ha
YEeTHOCTh, ONPEACIATh rpauKi HEUCTHOH U
4eTHON (YHKIIHH.
51. | IloBropenwue. CBoiicTBa GyHKINU 1 [ToBTOPUTH CBOMCTBA (DYHKITHH
52. | KonrponpHas  pabora Ne 3 1 [IpuMeHATH  TEOpEeTHYECKMM  MaTepuall,
«CBoiicTBa pyHKIUN» WM3YYCHHBI Ha MPEIbIIyIIUX YypOKax Mpu
pelieHun KOHTPOJIBHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO [ESTEIBHOCTH
MIOCPEJCTBOM NHUCbMEHHOW peuu. BriOupaTth
HauOosiee d(DPEKTUBHBIC CITOCOOBI pPEIICHUS
3a]1a4.
53. | Jluneitnas ¢pyHkuus, ee CBOMCTBA U Ctpouts u uutath rpaduk TMHEHHON
rpaduk byHKIIUU
S4. Oyukmun Y = X", UX CBOMCTBA U [Mo3nakomuthes ¢ Gpynknueir y=X" neN,
rpaduxu ee cBoiictBamu u rpaduxom. Hayuurbes
CTPOUTPH U YUTaTh Tpaduk ¢GyHKIHH Y = X",
ne N-
55. ®ynkmum Y = X", X CBOHCTBA U Hayuutecss cTpouts W uMTaTh Trpadux
rpaduku dynxumn y = X", ne N-
56. CDYHKI_[I/II/I y = X" » X CBOMCTBA U HayLH/ITI)Cﬂ CTPOUTL HW  YMUTATh rpa(bm(
rpaduku dynkumn y =Xx", ne N-
57. ®ynkmum Y = X", UX CBOHCTBA U Hayuutecss cTpouts W uMTaTh Trpadux
rpaduku dynxumn y = X", ne N-
58. | dymkmum y =X ", uX cBOICTBA [Mo3HakoMuThCS ¢ PyHKIHEH Y =X ",
u rpapuku HayuuThcst CTpOUTH U 4UTaTh Tpaduk
byakmun y =X ", ne N-
59. (DYHKI_[I/II/I y = X" , UX CBOIMCTBA Hay‘-H/ITBCSI CTPOUTH U YUTATh Fpa(l)I/IK
U rpapuku dynkmm y =x"", ne N-
60. ®dyHKmEM Y = X ", WX CBOHCTBA HayuuThcst CTpOUTH U 9UTATh Tpaduk

U rpapuku

byukmun Yy = X", ne N-
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61. | dynkuum y = X", ux cBoiicTBa M Hayuuthcst cTpouTh 1 ynTaTh TpaduK
-n
rpaduky dysKImK Yy =X, ne N-
62. | KourponbHas pabora Ne 4 [IpumensaTh  TeopeTHdyecKuil  marepuall,

«DyHKUHN»

W3YYCHHBI Ha MPEIbIIyIIUX YypoKax IpHu
peleHnu KOHTPOJIBHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO [ESTEIBHOCTH
IIOCPEJCTBOM IHMCbMEHHOW peuu. BuiOupaTth
HanOosiee d(DPEeKTUBHBIE CITOCOOBI pPEIICHUS
3a]1a4.

Tema 4. IIporpeccun.
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63.

YucnoBeie IIOCJICA0BATCIIBHOCTHU

[To3HAaKOMUTBCS C ONPEAECIIEHHEM YUCIOBOU
IIOCJIEI0BATEIbHOCTH, criocobamu ee
3alaHMsl:  AQHAJIUTUYECKUW,  CIIOBECHBIM,
PEKYpPPEHTHBI; CBOWCTBAMH: MOHOTOHHAS
[IOCJIEIOBATEIbHOCTh,  BO3pacraromas |
yObIBaroIasi NOCIE€10BATEIbHOCTD.

64.

YucnoBbie MOCIEA0BATEIBHOCTH

[To3HaKOMUTBECS C ONPEAECICHHEM YHUCIOBOU
IIOCJIEI0BATEIIbHOCTH, crocobamu ee
3alaHMsl:  AQHAJTUTUYECKUW,  CIIOBECHBIM,
PEKYpPPEHTHBI; CBOWCTBAMH: MOHOTOHHAS
MOCJIEIOBATEIbHOCTh,  BO3pacTraromas |
yObIBaroIasi OCJIE10BATEIbHOCTD.

65.

YucnoBbie MOCIEA0BATEIBHOCTH

[To3HaKOMUTBECS C ONPEAECICHUEM YHUCIOBOU
IIOCJIEI0BATEIbHOCTH, crocobamu ee
3alaHMsl:  AQHAJTUTUYECKUW,  CIIOBECHBIM,
PEKYpPPEHTHBI; CBOWCTBAMH: MOHOTOHHAS
MOCJIEI0BATEIbHOCTh, ~ BO3pacraromas |
yObIBaIoIIasi OCJIE10BATEIbHOCTD.

66.

YucnoBbI€ IIOCIEA0BATEILHOCTH

[T03HaKOMUTBCS C ONPENEICHUEM YHUCIOBOM
IIOCJIEI0BATEIbHOCTH, crocobamu ee
3a7aHusA:  AHAIUTHYECKUM,  CIIOBECHBIMH,
PEKYpPPEHTHBI; CBOWCTBAMH: MOHOTOHHAS
MOCIEN0BAaTEIbHOCTh,  BO3pacTarolmas Hu
yObIBaroIasi NOCI€10BATEIbHOCTD.

67.

Apudmerndeckast Iporpeccuu

ITozHakoMuThCS C HOHSTHSIMH
apudmernyeckass MpoOrpeccus, pa3HOCTb;
BO3pacTalpoIlas  Iporpeccusi,  KOHEYHas
nporpeccusi. HayuuTtsCs NpuMeEHATH Ha
IIPaKTUKE bopmymy n-oro 4JIeHa
apudmernueckoil mporpeccun;  Qopmyay
CYMMBI YJIEHOB apupMeTHyecKon
IpOrpeccuu,  cpefHee  apudMeTHdeckoe,
XapaKTepUCTHUECKOE CBOICTBO
apu(MeTHyeCcKoil Mporpeccuu.

68.

Apudmernueckast Iporpeccuu

HayunTbcs  mpuMEHATP  Ha  IPAKTHKE
dbopMyily N-oro uieHa apuPpMETHUECKOM
nporpeccud;  GOpMyILy CyMMBl  YJIEHOB
apuMETUYECKOH  TMPOTPECCUHU,  CpEIHEe
apu(pMeTHYECKOE, XapaKTepUCTHUECKOE
CBOMCTBO apu(PMETHYECKOI MPOTrPeCCUU.

41




69.

Apudmerraeckas Iporpeccuu

HayunTecs  mpuUMEHATP  Ha  IPAKTHKE
dbopMyiny nN-oro uieHa apupMETHUECKON
nporpeccud;  GOpMyIly CyMMBbl  UJIEHOB
apu(METHYECKOW  TPOTPECCHH,  Cpe/IHee
apu(pMeTHUYECKOE, XapaKTePUCTUYECKOE
CBOWCTBO apu()METHUECKOM MPOTPECCUH.

70.

ApudmeTrnueckas mporpeccuu

HayunTbcs  mpuMeHAT  Ha  IPAKTHKE
¢dopmyny nNn-oro wieHa apupMETHIECKOH
nporpeccud;  (GOpMyIly CyMMBbl  UJIEHOB
apu(pMETHUECKON  IPOrpeccuu,  CperHee
apu(pMeTHUYECKOE, XapaKTepUCTUYECKOE
CBOWCTBO apu()METHUECKOM MPOTPECCUH.

71.

Apudmernueckasi mporpeccuu

HayunTbcs  mpuMeHATP  Ha  IPAKTHKE
dopmyny n-oro wieHa apupMETHIECKOH
nporpeccud;  GOpMyly CyMMBbl  UJIEHOB
apu(pMETHUECKON  IPOrpeccuu,  CperHee
apu(pMeTHYECKOE, XapaKTEpUCTUUECKOE
CBOMCTBO apU(PMETUYECKOI IPOTrPECCUH.

72.

['eomeTpuyeckas Mporpeccuu

[To3nakoMuThCS C HOHSITUSIMU
Tr€OMETpPUYECKasi MPOrpeccusi, 3HaMEHaTehb
reOMEeTPHUUYECKOI MIPOrpeccuH,
BO3pacTalpollas  I[porpeccus,  KOHEYHas
reOMEeTpUYECKasi IPOrpeccusl.

73.

['eomeTpuyeckas Nporpeccuu

Hayuntbcss  npuMeHATP  HA  IIPaKTHUKE
Gopmyiy N — Oro uieHa reOMETPHYCCKON
nporpeccud, (GOpMylly CyMMBl YICHOB
reOMETPUICCKON HPOrPECCHH,
XapaKTEePUCTHYECKOES CBOMCTBO
reOMETPUYECKOM ITPOTrPECCHH.

74.

['eomeTpuyeckas nporpeccuu

Hayuntbcs  npuMeHATP  HA  IIPaKTHUKE
dbopMyny N — Oro 4jaeHa TeOMETPUUYECKOM
nporpeccuu, (GopMyny CyMMBI  YJIEHOB
reOMEeTPHUUYECKOI MIPOTPECCHH,
XapaKTePUCTUICCKOE CBOHCTBO
T€OMETPUYECKON MPOTPECCUHU.

75.

['eomeTpuyeckas nporpeccuu

HayunTtbcss  npuMeHATP  HA  IIPaKTHKE
dbopMyny N — Oro 4jaeHa TeOMETPUUYECKOM
nporpeccuu, (GopMyiny CyMMBI  YJIEHOB
reOMEeTPHUUYECKOI MIPOTPECCHH,
XapaKTePUCTUICCKOE CBOWCTBO
Te€OMETPUYECKON MPOTPECCUHU.

76.

['eomeTpuyeckas mporpeccuu

HayunTtbcss  mpuMeHATP  HA  IIPaKTHKE
dbopMyny N — Oro 4jaeHa TeOMETPUUYECKOM
nporpeccu, (GopMyny CyMMBI  YJICHOB
reOMETPHUUYECKOM MIPOTPECCHH,
XapaKTePUCTUICCKOE CBOWCTBO
T€OMETPUYECKON MPOTPECCUHU.
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77.

['eomeTpuueckast Mporpeccuu

Hayuntbcs  mpuMeHAT  Ha  IPaKTUKE
dopmMyity N — Oro wieHa TreoOMeTpUYECKON
nporpeccud, (QOopMylly CyMMBbl  YJICHOB
reOMEeTpUUYECKOI IIpOrpeccuy,
XapaKTepUCTHUECKOE CBOWCTBO
Ir€OMETPUYECKON IIPOrPECCUM.

78.

Kontposbnas padora Ne 5
«Iporpeccun»

[IpumeHnaTp  TEOpEeTUYECKUU  Marepual,
M3YYCHHBIH Ha NPEIBIIYIIUX YypOKaxX IpHU
pelieHun KOHTPOJIbHBIX BOIIPOCOB.
PerynupoBaTh COOCTBEHHYIO [ESTEIBHOCTH
MOCPEJCTBOM NUChbMEHHOU peun. Bruibupath
HauOomnee 3(PPEeKTUBHBIC CIOCOOBI pEHICHUS
3aza4.

I'maBa 5. DiieMeHTBI KOMOMHATOPHKH,
CTATHCTHKHU U TEOPHHU BePOSITHOCTEIH

12

79.

KomMOuHaTopHbIe 3a1aun

[To3HAaKOMHUTBCSI ¢ TOHATUSAMH  METOJ
nepedopa BapUaHTOB, ACPEBO BO3MOXKHBIX
BapHaHTOB, PaBUIIO YMHOXEHHUS,
(bakropuai.

80.

KomMOuHatopHbIe 3a1aun

Hayuuthcs pemiath 3aaaud, HCIOJIb3YsS BCE
BO3MOYHBIE CIIOCOOBI.

81.

KomMOuHaTopHbIe 3a1aun

Hayuuthcs pemnath 3aaaud, HCIOJIb3YsS BCE
BO3MOYHBIE CIIOCOOBI.

82.

CraTuctuka — qu3aiiH
uHpOpMaLUn

[To3HaKOMUTBCS C MOHATHSIMU METOJIBI
CTaTUCTUYECKOM 00pabOTKU pe3yIbTaToB
U3MEpPEHHH, OOLIMH Psi/Il JaHHBIX U P
JAAaHHBIX KOHKPCTHOI'O U3MCPCHUS, BapHaHTa
psiza TaHHBIX, €€ KPaTHOCTh, YacTOTa U
IIPOLICHTHAs 4acTOTa, CTPYIIIUPOBAHHBINA P
JAHHBIX, MHOTOYTOJIbHUKH pacipe/eseHus,
YHCIIOBBIE XapaKTEPUCTUKU UH(POPMALIUN
(Mona, o0beM, pazMmax, cpeanee). Hayunrbes
pemiaTth 3a4a4u, UCIIOJIB3YS MCTOAbI
penieHust: rpaduKy, THCTOrpaMMBbI, TaOJIHUIIBI.

83.

CraTtucTHKa — TU3aiH
uHpOpMaLun

HayuuThcs pemars 3a1a9u, UCIIOIb3YS
METO/IbI pelIeHus: Tpa(uKu, TUCTOTPAMMBI,
TaOJIALIBI.

84.

IIpocreiinne BEpOITHOCTHBIE
3a1a4n

[To3HaKOMUTBCS € TOHSTUSIMH CITy4ailHbIE
COOBITHS: JIOCTOBEPHOE U  HEBO3MOXKHOE
COOBITHS, HECOBMECTHBIE COOBITHS, COOBITHE,
MIPOTHUBOIIONIOKHOE ~ JIAHHOMY  COOBITHIO,
cymMa IBYX CIIy4alHbIX COOBITHIH,
KJaccuyeckast BEPOSTHOCTHAS cxema,
KJIACCUYECKOE OTpe/IeTICHUE BEPOSTHOCTH.
HayuuThest pemarh 3ajayv Ha TPUMEHEHHUE
W3YYECHHBIX TOHITHIA

85.

IIpocreiimne BEpOSATHOCTHBIE
3a7a4u

Pemrate 3amaun npocreiine BEpOSTHOCTHBIE
3a1a4u

86.

IIpocreiimne BEpOATHOCTHBIE
3a7a4u

Pemrate 3amaun nmpocreiine BEpOSTHOCTHBIE
3aa4u
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87. | DkcriepuMeHTaIbHBIC TaHHBIE U 1 Hayuuthcs BBIYUCIISITH coObITHE,
BEPOSITHOCTH COOBITUI IPOTHBOIOJIOXKHOE  JaHHOMY  COOBITHIO,
CyMMy  JIByX  CIy4alHBIX  COOBITHIA,
IPUMEHSTh TEOPEMBI  IIPU pelieHnn

IIPAaKTUYECKUX 3a/1a4

88. | DkcnepuMeHTaNbHBIC TaHHBIC U 1 HayunTtbcst BEIMHCIATH COOBITHE,
BEPOSITHOCTH COOBITUI IIPOTHBOIOJIOKHOE IaHHOMY COOBITHIO,

CYMMY JIBYX CITy4alHBIX COOBITUI

89. | DkcnepuMeHTaIbHBIC TaHHBIE U 1 Hay4uThbcst BBIMHCIATH COOBITHE,

BEPOSTHOCTH COOBITUI MPOTHBOIOJIOKHOE TaHHOMY COOBITHIO,
CyMMY JIBYX CIIYYaiHBIX COOBITUI

HToroBoe nmoBTOpEHUE. 16

90. | IloBropenue. [leiicTBus ¢ 1 [IpumensTh ~ TEOpeTHYECKHl  Marepual,
paLMOHATILHBIMU YUCIIAMU U3YyYEHHBI Ha NpeAblAyIIUX YpOoKax, Ha

IIPAKTHKE.

91. | IloBTopeHnue. JleiicTBus ¢ 1 IlpyuMeHsITH ~ TEOpPETHYECKHM  Marepual,

palMOHAIbHBIMU YU CIIAMU M3YYEHHBII Ha MpeAbAyIIMX YpOKax, Ha
IPAKTHUKE.

92. | IloBropenue. [IpeoOpazoBanue 1 [IpuMeHsTP  TEOpPETHYECKHH  MaTepual,
BBIPA)KEHUH, CoiepkKalUX CTENEHU U3YyYEHHBI Ha NpeAbAYIIUX YpOKax, Ha
Y KOpHU IIPAKTHKE.

93. | IloBropenue. [IpeoOpazoBanue 1 [IpuMeHsTP  TEOpPETHYECKHH  MaTepual,
BBIpa)KEHUI, collepKalux U3yYEHHBI Ha NpeAbLAYIIUX YpOKax, Ha
anreOpandecKyro 1podb MIPAKTHKE.

94. | [loBTopenue. Pemenue ypaBHeHMI 1 [Ipumenarpr  TeopeTUUYECKUi Marepual,
U UX CUCTEM YPAaBHEHUI M3YYEHHBII Ha MpeAbLAYyIIMX YpOKax, Ha

IIPAKTHUKE.

95. | IloBTopenue. Pemenne ypaBHeHUI 1 [IpuMeHAT  TEOpeTHMYECKMH  Marepual,

Y UX CUCTEM YPaBHEHMMU U3yYEHHBI Ha NpeAbLAYIIUX YpOoKax, Ha
MIPAKTHKE.

96. | IloBropenue. PemieHre HepaBeHCTB 1 IIpumeHsAT  TEOpETHYECKHl  Marepuall,

U CHCTEM HEPABEHCTB M3YYEHHBII Ha MpeAbAyIIMX YpOKax, Ha
IIPAKTHKE.

97. | IloBropenwue. Pemenwue 3agad c 1 [IpuMeHAT  TEOpeTHYECKHH  Marepual,

MIOMOUIbIO YpaBHEHUI U3yYeHHBI Ha NpeAbAyIIUX YpoKax, Ha
IIPAKTHKE.

98. | IloBropenue. Pemenue 3amgau c 1 IIpuMeHATb  TEOPETUYECKHH  Marepual,

MOMOIUIbIO YpaBHEHUI M3YYEHHBII Ha MpeabIIyIIUX YypoKax, Ha
IIPAKTHKE.
99. | IloBropenne. DyHKIMH U HX 1 [IpuMeHAT  TEOpeTHYECKHH  Marepual,
rpaduku M3yYeHHBI Ha NpeAbAYIIUX YpOoKax, Ha
IIPAKTHKE.
100. | IMoBropenwme. [Iporpeccun 1 [IpumeHsaTh  TEOpeTHYEecKHil  mMarepual,
W3YYEHHBI Ha MpEeAbAYIIMX YpOKax, Ha
MIPAKTHKE.
101. | IToBTOpeHue 1 IIpumeHsAT  TEOpETHMYECKHl  Marepual,
M3YYEHHBI Ha TMpeAbIyIIMX YpOKax, Ha
IPAKTHKE.
0O0001mmenne
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102.

Htorosoe noBTOpEHUE MO KypCy

O0600maTh ¥ CUCTEMATU3UPOBATH 3HAHUS TIO
OCHOBHBIM Te€MaM Kypca anreOpbl 7 Kiacca,
pelias 3aJadd  MOBBIIICHHOW CJIO)KHOCTH.
PerynupoBaTh COOCTBEHHYIO JAEATEIBHOCTD
MOCPEACTBOM ITUChbMEHHON peuu. BriOMpaTh
HaubOosee d(PPeKTUBHBIC CIIOCOOBI PEIICHUS
3ajad4.

Uroro:

102

Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecneyeHusi 00pa30BaTeIbHOIO Mpouecca
Y4eOHO-METOIMYECKHE CPENICTBA peau3ali MpOrpaMMbl HAIlpaBlieHbl HAa OOecreYeHue
HIMPOKOT0, MOCTOSHHOTO M YCTOWYHMBOrO JOCTYyNa JJisi BCEX YYaCTHHKOB 0Opa3oBaTEIbHOTO
nporiecca K J1000ii nH(opMaIiy, CBI3aHHON C peanu3anreil JaHHOW MPOrpaMMbl, IUTAHUPYEMBIMHU
pesdynbratamu. K ydeOHOMY 000pYyIOBaHMIO NPEABSBIAIOTCS CIEUUANIbHbIE I€1aroru4ecKue,
ACTETUYECKUE U TUTHEeHnYeckue tpeboBanus. [log0op yueOHBIX CpeACTB ompeienseTcs 3aJadaMu
ypoKa U Kypca B IeJIOM. MarepualbHO-TEXHHYECKOE OOECIeUYeHUe COOTBETCTBYET OCOOBIM
o0Opa3oBareTbHBIM NOTPEOHOCTIM oOyJarormxcs ¢ 3[1P.

No HaumenoBanne  00beKTOB CpeICTB  MaTepHalibHO-TexHu4eckoro | Komuue
/1 obecrieyeHus CTBO
1. OcHoBHasi IUTEepaTYypa AJsl y4uTes

1.1. @DenepalibHbIl TOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO | /I
obmero oopazopanusi. — M.: [Ipocsemnienue, 2011.

1.2. COopuuk pabouux mnporpamm. 7-9 Kiaccel: mocobme mus  yuureneu | [l
obmeobpa3oBar. opranuzanuii / [coctaButens T. A. BypmucrpoBal. — M.:
[Ipoceenienue, 2014

2. JlonoJIHUTeIbHAS JIUTEPATYPa AJs YUYUTeIs

2.1. Ypoku MareMaTUKU ¢ NMPUMEHEHHEeM HH(POpPMAIMOHHBIX TexHonoruit 5-10 | [
kiaccol. JILU. I'opoxosa. «Ilmaneray. 2011.

2.2. Martemaruka. IlpoGnemHo-pazBuBaromue 3amganus. KoOHCHIEKTH ypokoB. | I
IIpoektsl 5-11 knaccsl (PI'OC). I'.b. IlonTasckas. «Boarorpaa». 2012.

2.3. Marematuka. [Ipo6nemHoe u urpooe odyuenue 5-9 kmaccel (PI'OC). JL.P. | ]
[Maurynuna. «Bonrorpany. 2012.

2.4. Maremarnueckue onumnuazsl 5-8 k. A.B. @apkos. «Ik3amen». 2008. Pl

2.5. Bueknacchas pabora mo maremaruke 5-11 kmaccel. A.B. ®dapkoB. «Atipuc- | [l
mpecey. 2009.

2.6. Y4uM TBOpUYECKM MBICIUTh Ha ypokax Mmarematuku. M. 1O. Ily6a. M.: | []
IIpocsenienue. 2012.

3. YueOHas quTepaTypa

3.1. Mopakosuu A.I'.. Anrebpa. 7 kinacc. Y4ueOHUK 00111€00pa30oBaTEIbHBIX K
opranuzamuii. B2 4. Y. 1./ A. T'. Mopakosuu. - M.: MHemo3una, 2019.

3.2. Mopnakosua A.I'.. Anrebpa. 7 kinacce. 3ajaqHUK 00IIe00pa30BaTEIIbHBIX K
opranuzaimii. B2 4. Y. 2./ A. . Mopakosuu. - M.: MHeMo3una, 2019.

3.3. Mopnakosua A.I'.. Anrebpa. 8 kinace. YaeOHUK 0011e00pa3oBaTeIbHBIX K
opranuzaiuii. B2 4. Y. 1./ A. T'. Mopakosuu. - M.: Muemo3una, 2020.

3.4. MopakoBuu A.I'.. Anrebpa. 8 kimacc. 3agauHuk 0011e00pa3oBaTeIbHBIX K
opranuzaiuii. B2 4. Y. 2. / A. I'. Mopakosuu. - M.: Muemo3una, 2020.

3.5. Mopakosuu A.I'.. Anrebpa. 9 kimacc. YueOHuk 00111e00pa3oBaTeIbHBIX K
opranuzaimii. B2 4. Y. 1./ A. I'. Mopakosuu. - M.: Muemo3una, 2020.

3.6. Mopakosuu A.T'.. Anrebpa. 9 knace. 3agaqHuK 001Ie00pa30BaTEIbHBIX K
opraam3aruii. B2 4. Y. 2./ A. I'. Mopakosud. - M.: Muemo3una, 2020.

4. JlonoJiHuTeIbHAS JIUTEPaTypa AJs 00y4Yalouxcs

4.1. Jpobu u npouenTsl. 5-7 kiaccel/ C.C.MunaeBa. — M.: «K9K3AMEH», 2013. i
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4.2. Kupast matematuka. S.U. Ilepensman. « TPUATA-JIMTEPA». 1994, Jil|

4.3. HNHuTepHeT-pecypcebl

4.3.1 | http: //school-collection.edu.ru

4.3.2 | YpoKu MaTeMaTUKH ¢ MPUMEHEHUEM WH(OPMAIIMOHHBIX TEXHOJOTHHA 5-11
KJ1acchl. MynbTUMEIMiHOE TpriIokeHue K ypokam (CD). 2011.

5. Mamepuanbvno-mexHuueckoe ocHaujenue yuednozo npoyecca

5.1 Jleyxmecmuvie cmonivl ¢ KOMNJIEKMOM CMYlbes K

5.2. Knaccnas oocka ¢ nabopom npucnocobaenuti 015 KpenieHus maoauy |

5.3. OKCHO3UYUOHHDBLU IKPAH Jil|

5.4. IIpoexmop |

5.5. Hoymoyx I

J1 — nIeMOHCTpaIIMOHHBIN K3eMIULIp (13K3eMIuIsIp);

K — monHbIit KOMIUIEKT (JU1s1 KaXA0T0 YYCHUKA);

@ — KoMIUIEeKT 1J1s1 GPOHTAIBHON pabOTHI (He MeHee | dK3eMIUIsIipa Ha 2 YYCHHUKOB);
IT — komnuext
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