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1. MosicHUuTeIbHAS 3aNIUCKA
JlanHas pabodasi IporpaMMa COCTaBJIEHA HA OCHOBE CIICAYIOIIUX JOKYMEHTOB:
+  ®depepanbHblil 3akoH Poccuiickoit denepanuu ot 29 nexabps 2012r. Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanum» (.5 4.3
ct.47; m.1 u.1 cr.48)
. @enepanbhblii  ['ocynapcTBeHHBIH 00pa3oBaTeNbHBIM CTaHAAPT OCHOBHOIO OOIIEro 00pa3oBaHUs, YTBEPKICHHBIH MPUKa30M
MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanuu ot 7 nexadps 2022r. Ne 568
*  Ilpuka3 MunucrepctBa oOpazoBanust u Hayku P® ot 31 nexabps 2015r. Ne 1577 «O BHeceHun usmMeHeHMi B DenepalibHbIN
I'ocynapcTBeHHBIH 00pa3oBaTeNbHBINA CTaHAAPT OCHOBHOTO OOIIEroo0pa3oBaHMsl, YTBEPKAEHHBIN NpruKa3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepannu ot 17 nexadps 2010r. Ne 1897
*  CaHuTapHO-3NUJEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBUSAM U opranuzanuu ooydenus B OY (yTBep:kieHbl IOCTaHOBJIEHHEM | 1aBHOTO
canutapHoro Bpaya P® ot 29.12.2010r. Ne 189)
*  IlocranoBnenue I'maBHoro canutapHoro Bpaya P® ot 24.11.2015 Ne 81 «O BHecenun uszmenenuid Ne 3 B CaunlluH 2.4.2.2821-10
«CaHUTapHO-3UAEMHOJIOTHUECKHEe TPeOOBaHUS K YCIOBUSIM U opraHu3anuu ooydenus B OY»
*  Pabouune mporpammsl no anrebpe ans 8 kiacca. ABtopsl FO.H. Makaperues, H.I'Munmiok, K.M.Hemkos, C.b.CyBopoBa. CoopHHK
«[Iporpammsl 0011€00pa3oBaTeNbHBIX YupexaeHud. Anredpa. 7-9 kiaccel. CoctaButens: bypmuctposa T.A.- M: «lIpocsemenuer, 2009.
*  OcHoBHas oOpa3oBartenbHas IporpaMMa oCHOBHOTo obmiero oopazoanus OI'KOVY «bapaHoBckas 1Ikosa —MHTEpHAT»
*  VueOnsiit utan OI'KOY «bapanoBckast 11koa —MHTEPHAT



[Iporpamma oTBeuaer TpeOoBaHMSAM [ OCyIapCTBEHHOrO CTaHAapTa OCHOBHOrO oOmiero oOpa3oBaHus, 0a30BOro y4eOHOro IJIaHa
o0mieo0pa3oBarenbHbIX yupexaeHuid PO, yuuteiBaeT ocHOBHBIE TpeOOBaHUS, MpeabsBisieMblie kK coBpeMeHHbIM Y MK no anrebpe
1.1 Mecro npeamera B y4eOHOM IJIaHe
CornacHo ¢enepanbHOMy 0a3UCHOMY IUIaHy, Ha u3ydeHue anredpsl B 8 kiacce orBogutcs 102 yaca. KonnyecTBo y4eOHBIX 4acoB B y4eOHOM IUIaHE
rkoutel - 102.
[IpenonaBanue Begercs o 1 BapuanTy — 3 yaca B HEJIEIIO

1.2. O6ocHOBaHMe aKTYaJbHOCTH U BeylUe HIeH Kypca aiaredpbl
Co3HaTenbHOE OBJIAJCHHE YYalIUMHCA CHUCTEMOW anreOpandyeckux 3HaHUH M yMEHUHl HeoO0XOAMMO B TOBCEIHEBHOW >KU3HU JAJS HU3Y4EHUS
CMEKHBIX JTUCIUIUIMH U MPOJIOJKEHUSI 00pa30BaHUsL.

[IpakTyeckass 3HAYUMOCTh IIKOJBHOTO Kypca anreOpbl 0OyClOBIE€HAa TeM, 4YTO €€ OOBEKTOM SIBIJISIOTCS KOJIMYECTBEHHBIE OTHOLICHMS
JeHCTBUTENBRHOrO Mupa. MaremaTuueckas NOJArOTOBKAa HEOOXOJMMa JJisi IOHMMAHHUS IMPUHIMIIOB YCTPONCTBA U MCIOJIB30BAaHUS COBPEMEHHOMN
TEXHUKH, BOCIIPUATHUS HAYYHBIX U TEXHUUYECKUX MOHATUHN U uaed. MaremaTHKa sIBISETCS A3bIKOM HayKH M TEXHUKU. C €€ MOMOIIBI0 MOAEINPYIOTCS U
U3Y4alOTCsl SIBJIEHUS U TIPOLIECCHI, IPOUCXOSAIIUE B IPUPOJIE.

Anrebpa sBIsS€TCSI OJHUM M3 OHOPHBIX IIPEIMETOB OCHOBHOM HIKOJIBI: OHA O0ecleYrBaeT U3yuyeHUe IPYyrux JUCLUIUIMH. B mepByro odepens 310
OTHOCHUTCSI K TPEIMETaM E€CTECTBEHHO - HAyYHOrO LHKJA, B YAaCTHOCTU K (pusmke. Pa3BuThe JIOTMYECKOTO MBINLICHHUS YYAIIUXCS MPU O0yYCHUH
anredpe crocoOCTBYET YCBOEHHUIO MPEIMETOB F'YMAaHUTAPHOTO LUKJa. [IpakTHueckue yMeHHs M HaBBIKM alreOpandyeckoro XxapaxkTepa HEOoOXOIUMbI
JUIS TPYAOBON U MPOECCUOHATBHON MOATOTOBKY MIKOJBbHUKOB.

Pa3zButue y ydanmxcsi NpaBWIbHBIX MPEJICTABICHUH O CYITHOCTH M MPOMCXOXAECHUH alre0pandeckux abCTpakIMi, COOTHOIIEHUH PeabHOro U
UJeaIbHOTO, XapaKTepe OTpPakKeHHsS MaTeMaTU4YeCKOW HayKOW SIBIEHHH M IPOIECCOB PEAlbHOIO MHpa, MECTe airedpbl B CUCTEME HAyK M POJH
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS B HAYYHOM IIO3HAHMU M B INPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHS yyallluxcs U
KAaueCTB MBIIUIECHUS, HEOOXOJUMBIX JIJIS a/1aliTallii B COBPEMEHHOM MH(POPMAIlMOHHOM OOIIECTBE.

TpeOyst oT yyamuxcs yMCTBEHHBIX M BOJIEBBIX YCHWJIMH, KOHIIEHTpAllMM BHUMAaHHWS, aKTUBHOCTH Pa3BUTOrO BOOOpakeHus, anredpa pa3BUBaeT
HPAaBCTBEHHbIE YEPTHl JIMYHOCTH (HACTOMYMBOCTb, LIEJIEYCTPEMIEHHOCTh, TBOPYECKYIO AaKTUBHOCTH, CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTD,
TpyAoIo0ue, AUCHUIUIMHY U KPUTUYHOCTD MBIIIJICHHUS) U YMEHHE apryMEHTUPOBAHO OTCTaMBaTh CBOM B3IJIAJBI M YOSIKICHMS, a TAK)KE CIIOCOOHOCTh
MPUHUMATh CAMOCTOSITEJIbHBIE PEIICHHUS.

N3zyuenue anredpsl, GyHKINH, BEPOATHOCTH U CTATUCTHKH CYIIECTBEHHO PACIIMpPSET KPYro3op ydamuxcs, 3HaKOMs ¢ MHIYKIHUEH U JeAyKIHe,
0000IIeHneM M KOHKpeTH3allMed, aHalu30M M CHHTE30M, Kiaccudukanueil W cucremaruszauuei, aOCTparupoBaHUEM, aHaloOrued. AKTHBHOE
UCIOJIb30BAaHUE 3a/1a4 HA BCEX 3Talax pa3BUBAET TBOPUECKUE CIOCOOHOCTH MIKOJIbHHUKOB.

N3yuenue anredpsl mo3BoisieT (opMUPOBAaTh YMEHHSI U HAaBBIKM YMCTBEHHOI'O TPy/la — IJITAHUPOBAHUE CBOEH pabOTHI, MOMCK PAllMOHANBHBIX IyTeH
e€ BBINIOJIHEHUS, KPUTHUECKasl OIIEHKa pe3yibTaToB. B mporiecce u3yueHus: anredpsl MIKOJIbHUKHU JOJDKHBI HAYUYUTHCS M3JIaraTh CBOM MBICIHU SICHO U
MCUEPIIBIBAIOILE, TJAKOHUYHO U EMKO, TPHOOPECTH HABBIKUA YETKOTO, AKKYPATHOTO U TPAMOTHOTO BBITIOJHEHUSI MATEMaTHUECKUX 3aITUCEH.

Baxmuelimel 3agaueil MIKOJBHOIO Kypca anreOpbl SBISETCS PAa3BUTHE JIOTMUECKOTO MBIIUICHHS YYaIlHMXCs. CaMU OOBEKThl MaTeMaTHYECKUX
YMO3aKIIOYEHUH M TpPUHATHIE B ajredpe NpaBWiia MX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHHIO YMEHHMH OOOCHOBBIBATh U JIOKA3bIBAThH



CYXXACHUA, HNPUBOAUTH q&TKHUE OMpCAC/ICHHA, pPa3BHUBAIOT JIOTHUYCCKYIO HWHTYHULUIO, KPATKO MW HAIJIAAHO PACKPBIBAIOT MCXAaHH3M JIOTHYCCKHUX
MOCTPOCHHI M y4aT X MPUMEHEHUI0. Tem caMmbIM anreOpa 3aHUMAaeT OJHO U3 BEIYIIUX MECT B (POPMUPOBAHHU HAYYHO-TEOPETHUECKOTO MBIIIJICHUS
IIKOJIbHUKOB. PackpeiBas BHYTPEHHIOIO TapMOHHMIO MaTeMaTHKH, (OpMUpYs MOHMMaHHE KpPacoThl M M3SAIIECTBA MAaTEMATUYECKUX PACCYKICHUH,
anreOpa BHOCUT 3HAYUTENILHBINA BKJIA]l B 3CTETHYECKOE BOCITUTAHHUE yUAIUXCSI.

1.3.1esn 1 3axa4m Kypca

I/I3yquHe MaTeMaTUKHA B OCHOBHOM IIIKOJIC HaITpaBJICHO Ha JOCTHXKCHHUEC CICAYIOIIUX ueneﬁ:

1) 6 HanpaeneHuu TUYHOCHIHO20 PA36UIMUSL
- pa3BUTHE HMHTEpeca K MaTeMaTUYeCKOMY TBOPUYECTBY M MAaTEMaTHYECKUX CIHOCOOHOCTEH. MHTEIEKTyallbHOE pa3BUTHE, (OPMHUpPOBAHUE KaYeCTB
JIMYHOCTH, HGO6XOI[I/IMI)IX YCJIOBCKY JIA HOHHOHCHHOﬁ JKU3HU B COBPCMCHHOM 06III€CTBGI ACHOCTb MU TOYHOCTb MBICIIM, KPUTUYHOCTb MBbIIJICHHWA,
WHTYULUSA, JIOTUYECKOE MBIIIJICHHE, 3JIEMEHThl alTOPUTMHUYECKON KYyIbTYphl, IPOCTPAHCTBEHHBIX MPEICTaBICHUN, CIIOCOOHOCTH K MPEOJO0TICHUIO
TPYIHOCTEH;
- q)OpMHpOBaHI/Ie KOMMYHPIKaTHBHOfI KOMIICTCHTHOCTHU B 06HICHI/II/I N COTPYAHHUYECCTBE CO CBEPCTHUKAMM, CTApIIMMHU U MJIAIIHUMH,
- (GOpMHUPOBAHME Y YYAIUXCS WHTEIJICKTyaJlbHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K IMPEOJIOJICHHUIO MBICIUTENBHBIX CTEPEOTHUIIOB,
BBITCKAIOIINX N3 O6I)II[€HHOFO OIIbITA,
- BOCITUTaHHE KaueCTB JIMYHOCTH, 00ECIIEUNBAIOIINX COUANTBHYIO MOOUIBHOCTh, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS,;
- q)OpMI/IpOBaHI/Ie Ka4y€CTB MbIIIJICHUA, HCO6XOI[I/IMI)IX AJId aganTtainui B COBpEMEHHOM HHq)OpMaHHOHHOM O6HICCTB€;
- BOCIIUTaHUE KYJIbTYpbI JINYHOCTH, OTHOIICHUS K MaTEeMaTHUKE KaK K YaCTH OOIIEUEI0BEYECKON KYIbTyphl, TOHUMAHHE 3HAUMMOCTH MaTeMAaTUKH IS
HAyYHO-TEXHHYECKOTO Tporpecca;

2) B memanpeomemnom nanpagnenuu
- q)OpMHpOBaHI/Ie HpeI[CTaBHeHI/If/'I 0 MaTeéMaTHKE KakK 4aCTHu O6IIIC‘-I€J'IOB€‘I€CKOI71 KYJIbTYPBI, O 3HAYMMOCTHU MATCMATUKH B PAa3BUTUXU LUBHUIIU3AlIUU U
COBPEMEHHOT0 00I11eCTBa;
- Ppa3sBUTHC Hpe)ICTaBJ'IeHI/II\/’I 0 MAaTEMaTHUKE KakK cbopMe OIMMCAaHUA U MCETOAC IMO3HAHUA )ICI\/'ICTBI/ITCJ'II)HOCTI/I, CO3JaHUC YCHOBI/II;'I JJISA HpI/IO6peTeHI/I$I
MEPBOHAYAIILHOTO OIBITa MAaTEMaTHYECKOTO MOICTUPOBAHUS;
- (opmupoBaHHe OOIMIKX CIOCOOOB MHTEIUIEKTYaTbHON NEATEIbHOCTH, XapaKTEPHBIX JJII MAaTEMAaTUKH W SBIISIFOIIUXCS OCHOBOWM TO3HABATEIHHOM
KYJIbTYpPbI, 3HAUUMOU TSl pa3InYHBIX cep 4eTOBeUeCKOl AeITeTbHOCTH.
- OBJIAICHUC CHUCTEMOM MaTeMaTHYECKUX 3HAHUU U YMCHHﬁ, H€O6XOI[I/IMI)IX JJie IPUMCHCHUS B HpﬂKTH‘IGCKOfI JACATCIIBHOCTH, U3YYCHUSA CMCIKHBIX
AUCHUIUINH, IMTPOAOJIKCHU A 06pa30}3aH1/1$1;
- q)OpMI/IpOBaHI/Ie HpC)ICTaBHGHHI;’I 00 HACAX U METOJaX MATEMAaTHUKW KaK YHUBCPCAJIBHOI'O A3bIKA HAYKHM WM TCXHUKH, CPEACTBA MOJACIUPOBAHHA
SIBJIEHUM U IIPOLIECCOB;
- (¢dopmupoBaHre y4eOHOM U OOIIENOIL30BATEILCKOM KOMIIETEHTHOCTH B O0JACTH WCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTNU



3agauu npeaMera:

1. Pa3BuTre aiaropUuTMUYECKOTO MBIIUICHUS, HEOOXOIUMOro MJisi OCBOCHHUS Kypca HH(GOPMATUKH;, OBJAJCHHE HaBBIKAMU JEAYKTHBHBIX
paccyXIeHH, pa3BUTHE BOOOPAXKEHHUS, CIIOCOOHOCTEH K MAaTEMaTHUYECKOMY TBOPUYECTBY.

2. IlomyyeHue UIKOJILHUKAMH KOHKPETHBIX 3HAHUN O (DYHKUMAX KaK BaKHEHIIeH MaTeMaTHdecKol MOJEeNM AJis ONMUCAHHUS U HCCIeIO0BaHUS
pa3sHO0Opa3HBIX MPOLECCOB, I (HOPMUPOBAHMS Y YUAIIUXCS MPEJICTABICHUA O POJIM MAaTEMAaTUKU B Pa3BUTUH LIMBUIM3ALIUN U KYJIBTYPHI.

3. ®opMupoBaHUE S3bIKA OMUCAHHUS OOBEKTOB OKPYKAIOIIErO MHUpa s pa3BUTUSA IPOCTPAHCTBEHHOTO BOOOpaKEHUS W HHTYHIIHH,
MAaTE€MaTHYECKOU KyJIbTYPBI, JJI 3CTETUYECKOTO BOCIIUTAHUS yUYaIlIUXCs.

4. ®opMuUpOBaHUE y YYAIIUXCS YMEHHUS BOCIPUHUMATh M aHAIU3UPOBATh MH(OPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBIA XapaKTEP MHOTUX PEAJIbHBIX 3aBUCUMOCTEN, IIPOU3BOJUTD IPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

W3ydeHne MaTeMaTHKH B 8 KJlacce HampaBJieHO Ha (hOpMUPOBAHHE CIIETYIOMINX KOMITCTEHITHIA:

y4e0HO-TI03HABATEIHHOIA;

LIEHHOCTHO-OPHEHTAIIMOHHOI;

pedIIeKCHBHOIA;

KOMMYHHUKATHBHOW;

MH(OPMALIMOHHOI;

COLIMAJIBHO-TPYOBOM.

MaremaTnueckoe 00pa3oBaHHE B ILIKOJIE CTPOUTCSA C yYETOM IMPHUHLUIIOB HENPEpPhIBHOCTH (M3ydeHHE MATEMAaTUKHM Ha MPOTSHKEHHHM BCEX JIET

o0y4eHMs B IIKOJ€), NMPEEeMCTBEHHOCTH (y4YeT TIOJIOKUTEIBHOTO OIbITa, HAKOIJIEHHOTO B OTEYECTBEHHOM M 3a pyOeKHOM MaTeMaTH4eCKOM
00pa3oBaHNM), BApUATUBHOCTH (BO3MOXKHOCTh pealM3allii OJHOTO M TOTO K€ COJAEp)KaHUS Ha 0a3e paszIHMYHBIX HayYHO-METOAMYECKUX MOJXO/IO0B),
muddepeHranuy (BO3SMOXKHOCTD JJIS YUAIIUXCSl OTy4aTh MaTeMaTHYECKYIO0 MOJArOTOBKY Pa3HOrO YPOBHS B COOTBETCTBUU C MX MHIUBUAYAJIbHBIMH
OCOOEHHOCTSIMHU).

[Tmanupyercst NCTIONBb30BaHUE TAKKMX TEArOTHUECKUX TEXHOJIOTHI B MIPENOIaBaHUK ITpeIMeTa, Kak nudpepeHirpoBanHoe 00ydeHne, TpoOIeMHOe
oOy4eHHre, TEXHOJOTHS Pa3BUBAIOIIETO OOYUYEHUs, TECTUPOBAHUE, TeXHOJMOTUs Kputudeckoro Meinuienus, UKT. Mcnons30Banue 3THX TEXHOJIOT WA
MO3BOJIUT OO0Jiee TOYHO pealn30BaTh MOTPEOHOCTH YYallMXCsl B MaTeMaTH4YeCKOM oOOpa3oBaHMUM M TOMOXKET MOJATOTOBUTH Ydalluxcs K
rOCyJ1IapCTBEHHOW UTOTOBOM aTTECTALNU.

KoHTponb pe3ynpTaToB 00y4eHHsS OCYIIECTBISETCS Yepe3 UCIOJIb30BAHUE CIEAYIOMINX BUIOB OLEHKH U KoHTpouisd 3YH: BXoasamuii, Tekymmid,
TEeMaTU4YeCKHii, UTOTOBBIN. [IpH 3TOM HCHONB3YIOTCA paszauuHble GOPMBI OLICHKH U KOHTpois 3YH: KoHTponbHas paboTa, JOMAIIHAS KOHTPOJIbHAsS
pabota, camocrosiTenbHas padoTa, TOMAIIHsSI NpakTUYecKas paboTa, JOMAIIHSI CaMOCTOSATENIbHAS paboTa, TECT, KOHTPOJIBHBIN TECT, YCTHBIN OIpPOC.



1.4. Pe3yabTaThbl 00y4eHust

HporpaMMa o0OecreunBaeT JOCTHIXKCHUEC CIICAYIOIHNX PE3YIHTATOB OCBOCHUA O6paSOBaTeHBHOﬁ mporpaMmbl OCHOBHOTI'O 06H.[€FO O6pa3OBaHI/I$IZ

JUYHOCMHblE:

1) chopMHUPOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIIMXCsl K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO
Ha OCHOBE MOTHBAIlMM K OOYYCHHIO M TIO3HAHWIO, BBHIOOPY MAajbHEWIIero oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKM B MHpe Hpodeccuit u
npodecCHOHATIBHBIX IPEANOYTCHUH, OCO3HAaHHOMY MOCTPOCHUIO WHAMBUIYaIbHOW 00pa30BaTEIbHOM TPACKTOPHUH C YYETOM YCTOMYHMBBIX
MI03HABaTEIbHBIX HHTEPECOB;

2) cOpMHPOBAHHOCTH IEJIOCTHOIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH;

3) chOopMHPOBAaHHOCTh KOMMYHHUKATHBHOH KOMIIETCHTHOCTH B OOINECHHH W COTPYAHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU M MIIAJIIMMH, B
00pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIeJ0BATEIbCKOM, TBOPUECKO 1 IPYTUX BUAAX JACATEIBHOCTH;

4) yMeHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M MUCHMEHHOM Pe4H, MOHUMATh CMbICI ITOCTaBJICHHOW 3a/1auH, BHICTPAUBATh
apryMeHTaIus, IPUBOJUTH IPUMEPHI U KOHTITPUMEDHI,

5) npexcraBieHre 0 MaTeMaTHYECKOW HayKe Kak c(epe JeIOBEUECKOil IesTeIbHOCTH, 00 Tarnax e€ pa3BHTHs, O €€ 3HAYMMOCTH, JUIS Pa3BUTHUS
LUBUWIN3ALUY;

6) KPUTHYHOCTH MBIILICHHS, YMEHHE PACIO3HATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMUS, OTINYATH TUIIOTE3Y OT (DaKTOB;

7) KpeaTHBHOCTb MBIIIUICHUS, HHUIIMATHBA, HAXOTYUBOCTh, aKTHBHOCTD TPH PEIICHUH ANreOpanvecKux 3a1ad;

8) yMeHHe KOHTPOIMPOBATh MPOIIECC U PEe3yIbTaT yIeOHOH MaTEMAaTHIECKOI eI TeIbHOCTH;

9) crocoOHOCTh K AIMOIMOHAILHOMY BOCHPHUSATHIO MATEMAaTHYECKUX 00BEKTOB, 3a/1a4, PELICHUH, PacCyXKICHUH.

Memanpe()./nemuble:

1) yMeHHE caMOCTOSATENBHO TUIAHUPOBATh AJIbTCPHATUBHBIC MYyTH JOCTUXKCHUE IeJiel, OCO3HAHHO BBIOUpATh Hanbolsiee YPPEKTHUBHBIC CIIOCOOBI
pelnieHnii yueOHbBIX U MTO3HABATENbHBIX 33/1aY;

2) yMEHHE OCYIIECTBIISATH KOHTPOJb MO Pe3yJbTaTaM U 1O CHoco0y JeHCTBUN Ha YpOBHE MPOU3BOJHLHOIO BHUMAHHS U BHOCHUTH HEOOXOIUMbIE
KOPPEKTHUBBI;

3) yMeHHe aJIeKBaTHO OIEHUBATh MPABHJIBHOCTh U JIM ONIMOOYHOCTh BBIMOJHEHHS YIeOHOH 3a/1auu, e€ 00bEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ PENICHUS;



4) 0CO3HaHHOE BJIAJICHHE JIOTHYCCKUMH JIEHUCTBUSIMU OIPEEIICHUs MOHATHH, 0000LICHHS, YCTAHOBIICHUS aHAJIOTUH, KJIaCCU(pHKAIIMA HA OCHOBE
CaMOCTOSITENTLHOT'O BRIOOpA OCHOBAHUM U KPUTEPHUEB, YCTAHOBJICHUS POJIOBHIOBBIX CBS3CH;

5) yMeHue yCTaHABIMBATh MPHUYNHHO-CIICACTBCHHBIC CBS3U; CTPOUTH JIOTMYECKOE PacCyKICHHE, YMO3AKIIOUCHNE (MHAYKTHBHOE, J€TYKTUBHOC U
10 aHAJIOTUH) U BBIBO/IBI;

6) ymeHue co3gaBaTh, NMPUMEHITH W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIHMYECKHAE CPEICTBA, MOJEIU M CXEMBbl JJIsl PELICHUS YYeOHBIX W
[I03HABATENbHBIX 33/1a4;

7) yMEHHE OpPraHU30BBIBATH Y4EOHOEC COTPYJHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YYHUTEIEM W CBEPCTHUKAMH: OHPENCISATh LEIH,
pacripenenenue GyHKIUN U pojiei y4acCTHUKOB, B3aUMOJIEHCTBHIE U 00IIUe CIocO0bl paboThl; yMEHHE paboTaTh B IpyIIe: HAXOJUTh OOIIUE PelleHus
U paspeniatb KOH(IMKTBI Ha OCHOBE COIJIACOBAaHUS MO3MLMH M ydeTa HHTEPECOB; CIyIIaTh MapTHEpa; (OpMyIMpoBaTh, apryMEHTHpPOBATh U
OTCTauBaTh CBOE MHEHHUE;

8) chopmHpOBaHHOCTH Y4eOHOI M OOIIEIIOIB30BATEIBCKOM KOMIIETCHTHOCTH B 00JIACTH HMCIOJIb30BaHHUS WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
texHonoruil (MKT-komnerenTHOCTH);

9) mepBoHaYaJbHBIC MPEJCTABICHUS 00 HMIEIX M O METOJaX MAaTEeMaTHKH Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHHUKH, O CPEICTBE
MOJIETIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

10) YMEHHUE BUJIETh MaTEMAaTUYECKYIO 331a4y B KOHTEKCTE MPOOIEMHON CUTYalluy B APYIUX AUCLUILIMHAX, B OKPY)KAIOLIEH KU3HH;

11) YMEHHUE HaXOAMTh B Pa3IUYHBIX UCTOUYHMKAX MH(POPMALIMIO, HEOOXOIUMYIO JJIS peIIeHUs] MaTeMAaTHYEeCKUX MPOo0OJieM, U MPeICTaBIsATh
e€ B OHATHOW (hopMe; MPUHUMATh PEIIEHHs B YCIOBUAX HEMOJHON M U30BITOYHON, TOUHOM U BEPOSITHOCTHONW MH(OPMALINY;

12) yYMEHHE MOHUMAaTh W MCIOJb30BaTh MaTeMaTHUYECKHE CPEJCTBA HATVISIAHOCTH( PUCYHKH, YEPTEXKH, CXEMbl U Ap.) U WUTIOCTPALHH,
HHTEpIIpEeTalu, apryMEHTAIuN,

13) YMEHHE BBIJBUTATh TUIOTE3bI IPU PEIICHUH Y4€OHBIX 3a7]a4 U IOHUMAaTh HEOOXOAMMOCTb UX MTPOBEPKU;

14) yYMEHHE MPUMEHATh UHIYKTUBHBIE U J€yKTUBHBIE CIIOCOOBI PacCyXI€HUH, BUIETh Pa3IMYHbIE CTPATErUH PEIICHUs 3a/1ay;

15) MOHUMaHHE CYITHOCTH aITOPUTMUYECKHUX MPEANUCAaHUN U YMEHUE IeHCTBOBATh B COOTBETCTBUHU C MPEITI0KEHHBIM aITOPUTMOM;

16) YMEHHUE CaMOCTOSITEIbHO CTaBUTh L1E€JIH, BEIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIs peIIeHHs yUeOHbIX MaTeMaTHUECKUX MPpooieMm;

17) YMEHUE MJIaHUPOBATh M OCYILECTBIIATH AEATEIbHOCTD, HAPABICHHYIO Ha PEeIICHHE 33/]a4u UCCIIeI0BaTeIbCKOr0 XapaKkTepa.

npeomemmubwie:

1) ymenne paboTaTh ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHUE, N3BJICYCHUE HEOOXOIMMOM MHPOPMAIIMU), TOYHO U TPAMOTHO BBIPAXKATh
CBOM MBICJIA B YCTHOW U MUCBMEHHOU peyur. MPUMEHSISI MaTEMaTUYECKYI0O TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIB30BaTh PA3JIMYHbBIE S3bIKM MaTEMaTHKU
( clmoBecHBIH, CUMBOJIMYECKUH, rpadudeckuii), 000CHOBBIBATh CYKICHHMSI, IPOBOJUTH KJIACCU(UKALIUIO, I0OKa3bIBATh MATEMaTHUECKHE YTBEPIKICHUS;



2) BiazieHre 0a30BOM MOHATUHHBIM alapaToM: HMETh MPEACTABICHUE O YHCIIe, BIaICHUE CHMBOJIBHBIM SI3bIKOM aareOpbl, 3HAaHHE IEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEH, (popMHUpOBaHUE MPEICTABICHUA O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE M O Pa3IMYHbIX criocobax
HUX U3Yy4YCHHA, 06 OCOGGHHOCTHX BBIBOJOB U IMPOTHO30B, HOCAIIIHNX BCpOSITHOCTHLIfI XapaKkTep,

3) yMeHHE BBINOJHATH alreOpanveckue npeodpa3oBaHus PAllMOHAIBHBIX BBIPAXKCHUH, MPUMEHSTh UX Ui PEHICHHS YU4eOHBIX MAaTEeMaTHUSCKHX
3a4a4d U 3aJa4, BOSHHKAIOIKUX B CMCXKHBIX y‘-Ie6HbIX npeaMeTax;

4) yMeHHeE I0JIb30BaThCSI MATEMATHIECKUMHU (OPMYJIAMH U CAMOCTOSATEIILHO COCTABIIATH (DOPMYJIbI 3aBHCUMOCTEH MEX/Iy BEIIMYMHAMHU Ha OCHOBE
00001IEHNS YaCTHBIX CITy4yaeB U KCIIEPUMEHTA;

5) yMeHue pemiath JMHEHHbIC W KBaJpaTHbIC YPaBHEHHUsS M HEPABEHCTBA, a TAK)KE€ NMPUBOJMMBIC K HUM ypPaBHEHHs, HEPaBCHCTBA, CHCTEMBI;
MPUMEHSTh rpaQuuecKue MPEeACTABICHUS AJs PELICHUS W UCCIEOBAHMS YPaBHEHHM, HEPaBEHCTB, CUCTEM; MPHUMEHSTH MOJTYYEHHbIE YMEHUsS JUIf
pelmicHud 3a4a4 U3 MaTCMAaTUKH, CMCKHBIX ITPCIMETOB, IIPAKTUKH;

6) oBiasieHue CUCTEMOI (DYHKIIMOHAIBHBIX MOHATHHA, (YHKIIMOHAJIBHBIM S3bIKOM M CHMBOJIUKOW, YMEHUE CTPOUTH rpa@uku QYHKIHIA, OITUCHIBATH
nx CBOfICTBa, HCIIOJIB30BATh q)yHKIII/IOHaJII)HO-Fpa(bI/IIIGCKI/IG MNpEaACTaBJICHUA MOJId OIIMCAHUA MW aHajli3a MAaTCMAaTHUYCCKUX 3aJad W PCaJIbHBIX
3aBHCHUMOCTCH;

7) oBJIajieHHEe OCHOBHBIMHU CIIOCOOAMH MPEICTABICHUS U aHAIN3a CTATHUCTHYECKUX JTaHHBIX; YMCHHS PEIIaTh 3a/[aud HA HaXOXKICHHE YaCTOTHI U
BEPOATHOCTH CIy4YailHBIX COOBITHI;

8) yMeHHe MPUMEHSTh M3YYEHHbBIC MOHATHS, PE3yIbTaThl ¥ METOJBI NP PEIICHUH 3a7a4 U3 Pa3IHYHBIX Pa3[esioB Kypca, B TOM YHCIIe 3ajad, He
CBOJAIIUXCS K HETIOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

2.Copnep:xkanue o0y4eHust
I'nasa 1. Paunonanbusbie 1poou (23 yaca)

PanmonaneHas 1poOb. OCHOBHOE CBOWMCTBO ApoOu, cokpamieHue apodeil. ToxkaecTBeHHblE MpeoOpa3oBaHUS PALMOHAIBHBIX BbIPAXKEHHI.
K I
OyHKIM Y =— U e€ rpaduK.
X

Ieab: BEIpaboTaTh YMEHHE BHIIOIHATH TOXKAECTBEHHBIE TPE0OPa30BaHMsl pallMOHAIbHBIX BhIPAXKEHUH.

Tak kak JOEHCTBUS C palliOHAJIbHBIMU JIPOOSIMH CYIIECTBEHHBIM 00pa3oM OMHMPAIOTCS HA JIEUCTBUS C MHOTOWIEHAMH, TO B Hayaje TEMbl
HE00XO0IMMO MOBTOPUTH ¢ 00YUAIOIIUMUCS NPEOOPa30BaHUS LENIBIX BBIPAXKEHUI.

['maBHOE MECTO B JaHHOM TeMe 3aHMMAIOT aNTOPUTMBI NEHCTBHH C ApoOsSMH. Yuamuecs NODKHBI NMOHHMMAaTh, YTO CYMMY, pa3HOCTb,
NPOU3BEJCHNE U YacTHOE JpoOel Bcerna MOKHO MpEeACTaBUTh B BHUAe ApoOu. IlpmoOperaemble B MaHHON TeMe YMEHMS BBIOJIHATH CIIOKEHHE,



BBIUMTAaHUE, YMHOXKEHHUE U JIeJICHHE ApoOeil SBISIOTCS OMOPHBIMU B MpeoOpazoBaHUsSX JPOOHBIX BbIpaxeHuil. [loaTromy um cienyer ynenutb ocodoe
BHUMaHue. HemnenecooOpa3Ho mepexoanTh K KOMOMHHPOBAHHBIM 3aJaHHUSIM Ha BCE JICHCTBHUS C OPOOSIMH MpExK[e, yeM OyIyT YCBOCHBI OCHOBHBIC
QITOPUTMBIL. 3aJJaHUs HAa BCE JCHCTBUS C IPOOSIMU HE TOJKHBI OBITH U3JIHUIIHE TPOMO3IKUMH U TPYIOEMKHUMHU.

[Tpu HaXOXACHUM 3HAYCHU ApoOe MaroTcs 3aJaHus Ha BBIYMCIICHHS C MIOMOIIBI0 KaTbKYIATOpa. B MaHHOW TeMe pacIupsIOTCs CBEICHUS O
CTaTUCTUYECKHUX XapaKTEPUCTUKAX. BBOAUTCA MOHATHE CPETHETO TAPMOHUYECKOTO Psiia MOJIOKUTEIbHBIX YUCET.

W3ydeHue TeMbl 3aBepIlIaeTcs pacCMOTPEHUEM CBOMCTB rpaduka GyHKIUU

_ K
y=—.
X

I'naBa 2. KBagpaTubie kopuu (19 yacos)

[Tonsitue 00 wWppanuoHANBHBIX umciax. OOIME CBEACHHS O JACHCTBUTENBHBIX uMciax. KBaapartHelli kopeHb. [loHATHE O HaxO0XKICHHUH
MPUOTMKEHHOTO 3HAYCHHS KBajapaTHOro kKopHs. CBoiCTBa KBajpaTHBIX KOpHEW. [IpeoOpa3oBaHust BBIpaXCHHH, COACPIKAMUX KBAJAPAaTHBIC KOPHH.
OyHKIMA Yy = Jx , eé cBoiicTBa rpaduxk.

Hean: cucteMaTu3upoBaTh CBEJACHUS O PAIIMOHAIBHBIX YMCIAX U JaTh MPEACTABICHUE 00 MPPAMOHAIBHBIX YHCJAX, PACIIMPUB TEM CaMbIM
MOHATHE O YUCIIE; BRIPA0OOTATh YMEHHE BHITIONHATEH Pe0Opa30BaHus BEIPAKESHUI, COIEPKAIINX KBaIPATHBIE KOPHH.

B nanHoi Teme yyamuecs moiay4aroT HauadbHOE MPECTaBlIeHUE O OHIATUH JeHCTBUTENBHOTO yncna. C 3Toi 1enbio 000011at0TCsl U3BECTHBIE
00y4aroIuMCcsl CBEICHUS O pallOHAIbHBIX yuciax. [l BBeIeHUs MOHITHUS UPPALMOHATFHOTO YUCIA UCTIOIb3YEeTCSI MHTYUTHUBHOE MPECTaBICHUE O
TOM, YTO KaXIblii OTPE30K MMEET JJIMHY M MOTOMY KaXJOW TOYKE KOOPJAMHATHON MPSIMOM COOTBETCTBYET HEKOTOpoe uucio. [loka3wiBaercs, uTo
CYLIECTBYIOT TOUKH, HE UMEIOIIHE PAIllIOHATBHBIX a0CIUCC.

[Ipu BBeIeHUM MTOHSATHS KOPHS MOJIE3HO 03HAKOMUTH 00YJAIOIIUXCS C HAX0KICHHEM KOPHEHN C TTOMOIIBIO KAJIBKYJIATOPA.

OcCHOBHOE BHHMAaHHUE YACNACTCS TMOHATHIO apU(PMETHYECKOTO KBAIAPATHOTO KOPHS W CBOMCTBAM apU(METHUECKHX KBaJIPAaTHBIX KOPHEM.

JIOKa3bIBAIOTCS TEOPEMBl O KOPHE M3 MPOM3BEIEHHS M JPOOH, a TaKKe TOXKIECTBO va’ =|a

, KOTOpBIE MOTY4YaloT MPUMEHEHUE B MPEOOPa30BaAHUIX

BBIp@XEHUH, cofiepKallluX KBaapaTHble KOpHU. CrenuaibHOe BHUMaHHUE YAENIsSeTcs] OCBOOOXKACHHUIO OT MPPALMOHATIFHOCTH B 3HAMEHATeNe IpoOu B

BBIPKEHUSIX BUAA . YMeHue npeobpa3oBbIBaTh BhIpAXKEHHUs, COAepkKalllle KOPHHU, 4aCTO UCIOIb3yeTCs KaK B CaMOM Kypce anreOpbl, Tak

a2
NCRENCENS
U B Kypcax TreOMeTpuH, alreOpsl U Hayall aHaIH3a.

I[Iponosmkaercss paboTa MO PasBUTHIO (BYHKIMOHANBLHBIX MpEACTaBIeHUH oOydaromuxcs. Paccmarpupaiotes ¢yHkius y=+/x , eé cBoiicTBa u

rpaduk. IIpy nsydenun GpyHkium y=+/x , IOKa3bIBAETCA €€ B3aUMOCBS3b ¢ (QYHKIHEH y = x?, rue x > 0.



I'naBa 3. KBaapaTubie ypaBHenus (21 yac)

KBagpatHoe ypaBHeHue. @opmyiia KOpHEH KBaApaTHOIO ypaBHEHHUs. PelieHue palMOHAIBHBIX yYpaBHEHUW. Pelienue 3agad, MpUBOIAIIMX K
KBaJPaTHBIM YPAaBHEHUSAM U IIPOCTEUIINM PAllMOHAIbHBIM YPABHEHUSM.

LeJsb: BeIpaboTaTh YMEHHS pelIaTh KBaApaTHbIC YPABHEHUS U IIPOCTEHUIINE PAllMOHATIbHBIC YPABHEHHS U IPUMEHSTh UX K PELICHHUIO 33]1au.

B Havane Tembl NPUBOAATCS MPUMEPHI PEIIEHUS HEMOJIHBIX KBAPATHBIX YpaBHEHUI. DTOT MaTepuall CUCTeMaTu3upyercsa. Paccmarpuarorces
QITOPUTMBbI PEIICHUSI HEMOJHBIX KBAJPATHBIX YPAaBHEHUH PAa3JIMYHOIO BUJA.

OCHOBHOE BHUMaHUE CIEAYyeT YJIEIUTh PEUICHUI0 YpaBHEHUU BUIA ax? + bx + ¢ =0, rie, a # 0, ¢ HCIOIb30BAHUEM dbopmynbl KopHeil. B
JAaHHOW TeMe ydaluecs: 3HaKoMsTcs ¢ (hopMmylnamMu Bueta, BIpakaroIUMU CBSI3b MEKIY KOPHSMHU KBaJpaTHOTO ypaBHEHUS U ero KodpUIIuEeHTaMH.
OHU UCTIONB3YIOTCA B JaJdbHENUIIEM IIPU J1I0KA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUH KBaJAPATHOIO TPEXUeHa Ha IMHEWHbBIE MHOKUTEIU.

VYyaiuecs: oBl1aZieBalOT CIOCOOOM peLIEeHUS APOOHBIX PallMOHAIBHBIX YPaBHEHUH, KOTOPBIA COCTOMT B TOM, UYTO PELICHUE TaKUX YpaBHEHHM
CBOAMTCS K PEIICHUIO COOTBETCTBYIOIIMX LEIBIX YPABHEHUH C MOCIEAYIOIIMNM UCKIIOYEHUEM ITOCTOPOHHUX KOPHEH.

N3yuenue naHHOM TeMBI ITO3BOJISET CYIIECTBEHHO PACIIMPUTH AIIApaT yPaBHEHUH, HCIIOJIb3YEMBIX JUIS PELICHUs TEKCTOBBIX 3a/1a4.

I'naa 4. HepaBenctBa (20 yacos)

UucnoBble HepaBeHCTBA W HX CBOWCTBA. llouneHHOEe ClOK€HHE M YMHOXKEHHE YHCIOBBIX HEPAaBEHCTB. IlOrpemHOCTr M TOYHOCTH
npubnnxenus. JIuHeliHble HepaBEHCTBA C OHOM MEPEMEHHON U UX CUCTEMBI.

Ilesb: 03HAKOMUTH OOYYAIOIIMXCS C MPUMEHEHHEM HEPaBEHCTB JUISl OLEHKH 3HAaYCHWH BbIpa)KEHUH, BHIpaOOTaTh YMEHHUE pelIaTh JHUHEIHbIE
HEPaBEHCTBA C OJHOU IEPEMEHHOMN U UX CUCTEMBI.

CBolicTBa YMCIIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pelIeHNE JTMHEHHBIX HEPABEHCTB C OJIHOM nepeMeHHOoN. Teopembl
O TIOYJIEHHOM CJIOKEHWH M YMHOXXCHUM HEPABEHCTB HAXOJAT IPUMEHEHHE NPH BBINOJHEHUN NMPOCTEUIINX YIPAKHEHUM Ha OLIEHKY BBIPAKEHHM IO
MeToJly rpaHull. BBoasTcs nousatus abcontoTHoi [lorpemrHoct 1 TOYHOCTH NPUOIUKEHUS, OTHOCUTEIbHON OTPEIIHOCTH.

YMeHus poBOANTH JEAYKTHUBHBIE PACCYKJICHHUS MOIYYal0T Pa3BUTHE, KAK MPU JOKA3aTEIbCTBAX YKa3aHHBIX TEOPEM, TaK W MPH BHIITIOJHEHUH
yIpaXHEHUH Ha J0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pellleHreM JTUHEHHBIX HEPAaBEHCTB ¢ OJHOM IEPEMEHHOM JAeTCs MOHATHE O YHUCIOBBIX IIPOMEKYTKAX, BBOASATCS COOTBETCTBYIOIIHE
Ha3BaHUS M 0003HaueHUs. PaccMOTpPEHHIO CHUCTeM HEpaBEHCTB C OJHOM MepeMEeHHOW MpEeIIECTBYET O3HAKOMJICHHE OOYYaIOIIMXCS C MOHSITHUSIMHU
nepeceyeHust U 00beTMHEHUS MHOXKECTB.

[Tpu perieHuN HEPAaBEHCTB UCHOIB3YIOTCS CBOMCTBA paBHOCHUIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHAIOTCS Ha KOHKPETHHIX nmpumepax. Ocoboe
BHUMaHUE CJIEIyeT YJCIUTh OTpabOTKE YMEHHs peliaTh MPOCTEHINe HEpaBeHCTBA BHIA ax > D, ax < Db, ocTaHOBMBIIMCH CHEIMAIBHO HA Cy4ae,
xorna, a<0.



B 510il Teme paccmaTpuBaeTCs TAK)KE pELIEHUE CUCTEM JBYX JIMHEHHBIX HEPaBEHCTB C OJHON NEPEeMEHHOM, B YaCTHOCTH TaKUX, KOTOpbIE
3aIMCcaHbl B BUJIE IBOMHBIX HEPABEHCTB.

I'naBa 5. Ctenens ¢ mejbIM noka3arejieM. JjieMeHThI craTucTuKH (11 yacoB)

Crenenp ¢ 1eNnbIM MOKa3aTeaeM M ee cBoicTBa. CraHmapTHbIM B uucina. HavanbHble cBeAeHHs 00 OpraHU3alMM CTAaTHCTHYECKUX
HCCIIE0BAHUM.

Hesab: BbIpabOTaTh yMEHHE NPUMEHSTH CBOWCTBA CTENEHU C LIENBIM I10KA3aTelIeM B BBIUMCIEHUSAX U NpeoOpa3oBaHMsX, cHOpMUPOBATH
HayaJbHbIE MIPEJICTABICHUS 0 cOOpe U IPYNIUPOBKE CTATUCTUYECKUX JaHHBIX, UX HATJISIHOW MHTEpPIpETalHU.

B stoli Teme GopmynupyroTCs CBOMCTBA CTEMEHU € LIENbIM IOKa3aTeneM. MeTos 10Ka3aTeabCTBa 3TUX CBOMCTB IIOKA3bIBACTCA Ha MPHUMEpE
YMHOKEHUSI CTETIEHEH C 0JIMHAKOBBIMM OCHOBAHUAMMU. JaeTcs NOHATHE O 3alMCU YHUciia B cTaHAapTHOM Buje. [IpuBoastes npuMepsl HCIOIb30BAHUSA
TaKOM 3anucH B (pu3nKe, TEXHUKE U JPYTUX 00IACTIX 3HAHUH.

VYyamumecss TONMy4aloT HadaJlbHBIE TPEACTABICHUsS OO0 OpraHM3alUdd CTATHCTUYECKUX HccieoBaHuil. OHHM 3HAKOMSTCS C TOHSATHAMHU
TCHEPaJbHOH W BBIOOPOYHOW COBOKYMHOCTH. IIpMBOIATCS TpHUMEpbl TPEACTABICHUS CTATHCTUYECKUX MaHHBIX B BHJE TaOJIHII YacTOT M
OTHOCHUTENIFHBIX 4acTOT. OOydarommMcsl TpeaiaraloTcesl 3alaHusl Ha HAaXOXJICHUE MO TAOJHIe YaCTOT TAKMX CTATHCTUYECKHX XapaKTEPHUCTHK, KaK
cpeaHee apudmeruueckoe, Moja, pazMax. PaccmarpuBaeTcs BOIPOC O HArJISTHOW MHTEpPIpETalu CTaTUCTHYecKod HH(popmarmu. M3BecTHbIE
00yJaroImuMcst CrocoObl HAIrJITHOTO MPEACTaBICHUS CTATUCTUYECKHX JIaHHBIX C TIOMOIIBIO CTOJIOUATHIX U KPYTOBBIX AMarpaMM paclIMpsOTCS 3a CUeT
BBEJICHUS TaKUX MOHATHUH, KaK IMOJUTOH U THCTOTpaMMa.

6. IlToBTOopenue (8 yacoB)

Hean: [ToBTOpenue, 06001IeHIE U CHCTEeMAaTH3allus 3HAHUH, YMEHHI 1 HABBIKOB 32 KypC aJireOphl 8 Kiacca.

KontpoabHbie padoThl

KonTponbnas padora Ne 1 «ParnmonanbsHble BbipaxeHus. Cl10)KeHHE U BBIUUTaHUE IpOOeii»
KonTponbnas padota Ne 2 «IIpousBenenue u yactHoe ApoOei»

Kontponsnas padora Ne 3 «KBaznpaTrHbie KOpHI»

Konrtponsnas padora Ne 4 «[IpumeHeHue cBOMCTB apu(hMETHUECKOTO KBAaJPaTHOT'O KOPHS»
Konrtponsnas pabora Ne 5 «KBaznpatHbie ypaBHEHUS

KonrtponsHas pabora Ne 6 «/IpoOHbIe palinoHaIbHBIE YPAaBHEHUS

Konrtponbnas padora Ne 7 «HnciaoBble HEpaBEHCTBA U MX CBOWCTBA»

KonTponbnas padota Ne 8 «HepaBeHcTBa ¢ 0JJHOW MEPEMEHHOMN U UX CUCTEMBI»
Kontponbnas padota Ne 9 «CteneHs ¢ mesbIM oKa3aTesieM»

Hrorosas konTpoasHas padora Ne 10



Tadauma TeMaTHYECKOr0 pacnpeaejeHusi KOJIHYeCcTBA YaCOB:

Ne Pazgensl, TeMbI KonngectBo yacos
m\
I'nasa |. PamnonajbHbIe 1poou 23
1 PanmoHansHbIe 1poOK U UX CBOMCTBA 5
2 | Cymma u pa3HOCTb JIpo0Oei 7
3 | [IpousBenenue u yacTHOE OPOOCH 11
I'nasa |l. KBagpaTHble kopHH 19
4 | JlelicTBUTEIBHBIC YKCTIA 2
5 | Apudmernueckuii KBapaTHbI KOPEHb 5
6 | CpoiicTBa apu(METHUECKOTO KBAaJAPATHOTO KOPHS 4
7 | Ilpumenenue cBOMCTB apu(PMETHIECKOTO KBaIPATHOTO 8
KOpHS
I'nasa |11. KBagpaTHbie ypaBHeHUs!
21
8 | KBampaTHoe ypaBHEHHE U €T0 KOPHU 11




9 | IpoOHbIe parmoHaNbHbIC YPAaBHEHUS 10
I'nasa IV. HepaBencTBa 20
10 | YwucrioBbie HEpaBEHCTBA U UX CBOMCTBA 9
11 | HepaBeHcTBa C OJJHOM MEPEMEHHOM U UX CUCTEMBI 11
I'naBa V. CTeneHb ¢ HeJbIM NOKa3aTe/ieM. JJIeMeHThI 11

CTATHUCTHKHU
IloBTOpPEHME 8
Bcero 102




1.5. Ilnanupyembie pe3yJibTaThl H3yUeHHsI Kypca ajaredpbl B 8 kiacce

PAIITMOHAJIBHBIE YUCIJIA

OOyuaromuiicst HayquTCs:

1)moHUMaTh OCOOCHHOCTH JIECATHYHONW CUCTEMBI CUUCIICHUS;

2)BIaAeTh MOHATUSAMH, CBSI3aHHBIMHU C IEJIMMOCTBIO HaTypajlbHBIX UHCEL;

3)BBIpakaTh YKCIIa B SKBUBAJICHTHOH (hopMme, BEIOMpasi Hanbosee MOAXO0IAIIYIO B 3aBUCUMOCTH OT KOHKPETHON CUTYalluy;

4) cpaBHMBATh U YIOPSA0YMBATh PALlMOHAIILHBIE YHCIIA;

5) BBINOJHATH BBIYMCIIEHUS C PALIMOHATIBHBIMU YHCIAMU, COUYETas! YCTHBIE U MUCHbMEHHBIE IIPUEMBbI BBIYMCICHUN, IPUMEHEHUE KAJIbKYIIATOPA;

OOyuaronuiics NOIYyYUT BO3MOXKHOCTb:

6) MO3HAKOMUTHCS C MO3ULIMOHHBIMU CHUCTEMAaMHU CUUCIIEHHSI ¢ OCHOBAHUSAMH, OTIMYHBIMU OT 10;

7)yrityOuTh U pa3BUTh MIPEICTABICHUS O HATYPAJIbHBIX YKCIaX U CBOMCTBAX JIEIMMOCTH;

8) HayuuTbCs UCIOJIb30BATH MPUEMBI, PALIMOHATTU3UPYIOILNE BBIYCUIICHHUS, TPUOOPECTH PUBBIYKY KOHTPOJIUPOBATH BEIYUCIICHHS, BEIOUpast
TOIXOJISAIMH JIUTSI CHTYAIlHH CITOCO0.

JIEMCTBUTEJILHBIE UHCJIA
OOyyaromuiicst Hay4YnTCS:

1)rcnonib30BaTh HaYaJbHBIE IPEJICTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX YUCEIT;

2) BnageTb NOHATHEM KBaIPaTHOTO KOPHsI, IPUMEHSTh €r0 B BBIYMCICHUIX

OOyuaronuiics NOIYYUT BO3MOXKHOCTb:

3)pa3BuUTh MPEICTABICHUE O YUCIIC U YUCIOBBIX CHCTEMax OT HATYPAIbHBIX J0 ICHCTBUTEIBHBIX YHCEN; O POJH BBIYHCICHUN B YEIOBEUSCKOM

NPaKTUKE;
4)pa3BUTh U YIIyOUTh 3HAHUS O IECATUYHON 3aIMUCH JCHCTBUTEILHBIX YHCEN (IEPUOTUUECKIE U HEMIEPHOINIECKUE APOOH).
N3MEPEHU S, ITPUBJIN)KEHM A, OLIEHKN

OO0yuaromuiicss HayYuTCs:

1)ucnonb30BaTh B XOJI€ pEIICHUs 3a/1a4 3JIeMEHTapHbIe IPEJICTaBICHUS, CBI3aHHbIE C TPUOIMKEHHBIMU 3HAUEHUSIMU BEJTUYHH.

OOyuarouuiics MOJyYUT BO3ZMOKHOCTH!

2) IOHATH, YTO YUCIIOBBIE TaHHBIE, KOTOPBIE UCIIOJIb3YIOTCS Ul XapaKTePUCTUKH OOBEKTOB OKPY)KAIOIIET0 MUPA, SBISIOTCA TPEUMYIIIECTBEHHO
NPUOIMKEHHBIMHU, YTO MO 3aITUCH MPHUOIMKEHHBIX 3HAUEHUH, CoepKauXxcs B MH(POPMAITMOHHBIX HCTOYHUKAX MOXKHO CYIUTh O TIOTPEIIHOCTH
NPUOINKECHHUS;



3) NOHATB, YTO MOTPELIHOCTh PE3yIbTaTa BBIYMCICHUN JOKHA OBITh COU3MEPUMA C NOTPEIIHOCTHIO HCXOAHBIX IaHHBIX
AJITEBPAYECKUE BBIPAXKEHU S
OO0yyaromuiics Hay4nuTCs:
1)BnaeTh NOHSATHIMH «TOXKICCTBOY», «TOXKJIECTBEHHBIC IPE0OPa30BaHU», PELIATh 3a/1a4H, CoJepKaline O yKBEeHHbIC TaHHbIC, pa00TaTh C
bopmynamu;
2)BBINOJHATH TPE0OPa30BaHUsI BBIPAKECHHUH, COJICPIKALIMX CTEHCHH C LIEJIBIMH MIOKA3aTeIIIMH M KBa/IpaTHbIE KOPHHU;
3)BBINOHATH TOXKIECTBCHHBIC IPEOOPA30BaHUsI PALIMOHAIBHBIX BBIPAXKCHHUI Ha OCHOBE IPABUIT HAJl AlIreOPandecKUMH IPOOSIMH
OOyuaronuiics NOIyYUT BO3ZMOKHOCTb:
4)Hay4uuThCs BBIITOJIHATH MHOTOILIATOBBIE MPE0OPa30BaHUs pallMOHATBHBIX BBIPAXKEHUH, IPUMEHSS IUPOKUI HAOOp Cr10COO0B U IPHEMOB;
S)IpUMEHSTH TOK/IECTBEHHbIE TPE0Opa30BaHus Uil PELICHUS 3aad U3 pa3IMuHbIX Pa3/IeioB Kypca.
YPABHEHUA

OOyuaronmiicss HayIuTCs:

1)pemats KBagpaTHBIC U JPOOHBIE PAllMOHATIBHBIC YPABHEHHS C OJJHON MEPEeMEHHON

2) NOHMMAaTh YpaBHEHUS KaK BaXKHEUIIYI0O MaTeMaTHUYECKYIO MOJIENb /1T ONMCAHUS M U3yYEHHS pa3HOOOpa3HbIX PEeaJbHBIX CUTYallUi, peraTh
TEKCTOBBIE 3aJ1a4M aIredpanyecKuM MeTOJ0M

3) mpuMeHATh rpaduyuecKue MPEACTABICHUS I UCCIEOBaHUS YpaBHEHUH

VY4eHHK MOIYYUT BO3MOXKHOCTB!

4)oBNafeTh CIeHATbHBIMU IPHEMaMH PEIICHNS] YPAaBHEHHI, YBEPEHHO ITPUMEHSTH annapar ypaBHEHHH /Ul peLIeHHs Pa3HOOOpa3HbIX 33134 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTUKU

5) npuMeHsTh rpadudeckue mpeacTaBIeHus IS UCCISTOBAHUS YPAaBHEHUH, COAEPKAIIUX OYKBEHHBIE KO (PHUIINCHTHI.

HEPABEHCTBA

OOyuaromuiics Hay4YuTCs:

1)noHUMAaTh ¥ MIPUMEHSTH TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIC C OTHOIIICHUEM HEPABEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;

2)pelaTh JUHEHHbIC HEPABEHCTBA C OJTHON MIEPEMEHHOM U X CUCTEMBI

3) NpUMEHSITh anmnapaT HepaBeHCTBA ISl PEIICHNUS 3a/1a4 U3 Pa3InYHbIX pa3/ielioB Kypca

OOyuaronuiicss HOIYIUT BO3MOXKHOCTh HAYUUTHCS:

4)pazH000pa3HBIM IpUEMaM JI0Ka3aTelIbCTBa HEPABEHCTBA; YBEPEHHO MPHUMEHSITH alapaT HEPaBEHCTB IS PELICHUS pa3HOO0Pa3HBIX

MAaTCMaTUYCCKHUX 3a/laq U 3a4a4 U3 CMCIKHBIX NPECAMCTOB, IIPAKTUKHU



5)IpUMEHSATh KOOPIMHATHYIO MPSIMYIO JUISl H300pakKeHHsI MHOXKECTBA PEIICHUI JTMHEWHOTO HEepaBeHCTBRA.
OCHOBHBGIE TTOHATUA,YUCIIOBBIE ®YHKIINN

OOyuaronumiicss Hay4uTCs:

1)moHMMAaTh ¥ UCIOJIB30BaTh (PYHKIIMOHAJIBHBIC TIOHITHUS U A3bIK (TEPMUHBI, CHMBOJINYECKUE 0003HAYCHUS);

. k —
2) crpontb rpaduKy QyHKLi Y = X Y=VX HccmenoBath CBOMCTBA YHCIOBBIX (DYHKIMII HA OCHOBE H3YUCHHUS IOBEICHHS UX IPAdUKOB;
’

3)noHrMaTh QYHKIHUIO KaK BXKHEHIIYI0O MATEMAaTHIECKYIO0 MOEIb ISl OITMCAHKS IPOLIECCOB U SIBJIICHHI OKPYKAIOIIEr0 MUPA, IIPUMEHSITh
(yHKIMOHATIBHBIH SI3BIK U151 OTMCAHUS U HCCIIEIOBAHUS 3aBUCUIMOCTEH MEXIY (PU3NIECKUMHU BEITMINHAMH.

O6yanOmHHCH MOJIYYUT BO3MOKHOCTb HAYYUTBLCA:

4)pOBOUTH UCCIICIOBAHUS, CB3aHHBIC C U3YUYCHHEM CBOMCTB (DYHKIIMU HA OCHOBE rpa)MKOB U3yUCHHBIX (DYHKIIUI

5)ucronb30BaTh GYHKIMOHAIBHBIC IPESICTABICHUS U CBOMCTBA (DYHKIMHI VIS PEIICHHS MATEMAaTHYECKUX 3a/1a4 U3 Pa3IMYHbIX pa3/IeioB Kypca.



3. Kanennapno- remaTudeckoe miaHupoBanue. Anredpa, 8 kiacc, 3 Jaca B Hejenmo, Becero 102 yaca

DopMbl, THIIbI

Cpoxmu npoBeaeHust

Homep |HaunmenoBanue nzy4yaemoit
OcHoBHoOe€ coiepkanue U BUABI AeATeTbHOCTH YYAIIUXCS
ypoka TeMbl KOHTPOJISE
1O IVIaHy | o (pakTy
I'masa |. Parmonaneabie n1poou — 23 gaca
1(1) |PaumonanbHbIe BeIpaxkeHus. |DOpMyIUpOBKA MOHITHS «PAllMOHAIBHOE BBIPAKEHUE», YMETh pa3jinyaTh IEIbie
1 ApoOHBIE BEIpaXEHHS, HAXOIUTh 3HAYCHUE IPOOH. B3anMHEIH KOHTPOJE
2(2) ParnmonansHbie 1podu. YMeTh HaXOJUTh NPU KaKKX 3HAYCHUSAX NIEPEMEHHON NMEET CMBICIT
alMOHAJILHOE BBIPAXKEHHE, IOIyCTUMbIE 3HAYCHUS IEPEMEHHON B BBIPAKEHUU .
pan P » Jlony P p > |DpOHTaTBHBIM
o0acTh onpeneneHus QyHKIUN
KOHTPOJb.
CamocrosiTensHas paboTta
3(3) [OcHoBHOE cBO#CTBO npobu. |DOpMYIHPOBATH OCHOBHOE CBOWCTBO PAIlMOHATIBHON JPOOU M IPUMEHSTH ero jist|MaremaTtudec-
npeoOpa3zoBaHus Apooeit KU TAKTaHT
4(4) CoxpaitieHue Ipooeii. 3HATh aJITOPUTM COKpAIEHHUS IPOOH, YMETh NMPHUMEHSTH €ro NMpHU BBITIOJHEHNN | CaMOCTOATEIHH as
3aJaHus paborta
5(5) |Coxpamenue npo0Oeii. YMeTh NpuBOIUTE APOOH K ONPEIeIEHHOMY 3HaMEHATENI0, CHOPMYJINPOBATh

aNTOPUTM 3TOTO JEHCTBUA, YMETh IPUMEHSTH €TO.

CaMocTosTenbpHas pa60Ta




6(6) CroxxeHme npoOeit c|BemonHaTe cnoxenwe Apobel C OAMHAKOBHIMH 3HAMEHATEISAMH, YMETh|B3anMHBIH KOHTPOII.
OJIMHAKOBBIMU (hopMynHpOBaTh AITOPUTM JCHCTBUI U MPUMEHSTDH €T0
3HAMCHATEJISAMHU. A naxTideckue
MaTepHabl
7(7)  |Bbruuranue Ipobeit c|BBIMONHITE crokeHue Ipodel ¢ OJUHAKOBHIMH 3HAMEHATEISIMU, OMPEACIUTH VIH MBIy ATb B
OJMHAKOBBIMU ITOPUTM JEHCTBUI, yMETh IPUMEHSTH €r0 KOHTDOITb.
3HaAMCHATCIAMU. TeCTHpOBaHI/Ie
8(8) |Cnoxenue apobeii ¢ BremmonmHATe cokeHHWE Jpobei ¢ pasHBIMH  3HAMEHATENSIMH, OIPEenTh
pa3HBIMM 3HAMEHATENsIMU.  |aJTOPUTM JEUCTBUI, YMETh IPUMEHATH €T0 B3aumublii KOHTPOJIB.
Maremarnuec
KUU OIUKTAHT
9(9) |Boruuranue apobeii ¢ BeimonHATe cnoxkeHue ApoOeidl ¢ pa3sHbBIMM 3HAMEHATENSIMH, ONPEAEIHUTH|B3auMHBIN KOHTPOIIb.
pa3HBIMHM 3HAMEHATENISIMU.  |aJITOPUTM JACHCTBUM, YMETh IPUMEHSTH €T0 Hdunaktuueckue
MaTepHabl
10(10) |CnoxeHue ¥ BBIYUTAHUE BrImonHATh cl0KeHne U BEIYUTAaHUE APOOEH ¢ pa3HBIMHU 3HAMEHATENSIMU, XOpoLIo | IHaMBH Iy anbHBIH
TpoOeii. 3HaTh  aJTOPUTM  JEWCTBUH, BBIMONHATH  pa3jMyHble  MPeoOpPa3OBaHUs [KOHTPOIIb.
PaLMOHAIbHBIX BBIPAKEHUH
TectupoBanue
11(11) |CnoxeHHe 1 BBIYHTAHUE BreimonHATe  pasnuuHble  NpeoOpa3oBaHMsS — PAUMOHAIBHBIX  BbIpakeHHH, | DpOHTAIBHBIN KOHTPOIIb.
poOeit. JTIOKa3bIBaTh TOXKIIECTBA, IPUMEHSIS IMMMPOKUN HAOOP CIIOCOOOB U MTPUEMOB JnnakTudeckue
MaTepHabl
12(12) |Koumponvras paboma Nel. WuanBuayansHBIiT
KOHTPOJIb.
13(13) |YmuOxeHue apobeii. BrimonaATE yMHOXKEHWE IpoOeH, ONpeNeNuTh AITOPUTM JICUCTBHS, YMETb

IIPUMCHATH €TI0

®poHTANBHBIN ONpOC




14(14)

Bo3seenenue npodu B
CTETICHb.

BreinmonsaTs BO3BCACHUC I[p06I/I B CTCICHbL, ONPCACIUTH aJIIrOPUTM ﬂeﬁCTBHH,
YMETH IPUMEHATD €T0.

B3anMHBII KOHTPOJIB.
MaremaTtruec-
KUU OIUKTAHT

15(15) |YmHOxeHue apobdei. BrImonHAT, yMHOXEHHE ApoOei, pa3iuuHble MPeoOpa3oBaHMs PalMOHATBHBIX DPOHTATBHEIH KOHTPOH
BBIPAKCHIH JnmakTudeckue
MaTepHabl
16(16) |Henenue apooeii. BrimonusaTs nenenne apo0el, OnmpeeuTh alroOpUTM JeHCTBHS, yMETh MPUMEHATh | CaMocTosTeNbHAs paboTa
ero.
17(17) |Hdenenue apooeii. BreimonHsATe AeneHue ApoOel, pasnuuHBIe MPEeoOpa3OBaHUs PalMOHANBHBIX
BBIPAKECHHUIA. OpOoHTaIBHBIA KOHTPOJIb.
TectupoBanue
18(18) |IIpeobpa3zoBaHue BbImonHATE CHOKEHWE, BBIYMTAHHE, YMHOXXEHHE W JIEJCHUE PalMOHAIBHBIX o .
. . . OHTAJILHBI KOHTPOJIb.
palMOHATBHBIX BBIPAXKECHUH. |Ap0o0eii, MHOTOIIArOBbIE TPEO0pa30BaHMUs pAllHOHATILHBIX BBIPAXKCHUH, TPUMEHSIS P P
. IpakTuyeckas pabota
LIMPOKUN HAOOP crIOCOOOB U MPHEMOB
19(19) |IIpeoGpazoBanue BEIMONHATE CIOKEHWE, BBIYMTAHWE, YMHOXKEHHUE W JICJICHUE pPalMOHATBHBIX o .
. . . OHTAILHBIA KOHTPOITb.
palMOHATIBHBIX BBIPAKECHUH. |IpOoOeH, MHOT'OIIarOBbIE npeoOpa3oBaHMs PALMOHANBHBIX BBIPAXKECHUH, P P
. [IpakTuuaeckas pabora
MIPUMEHSS IIUPOKUI HA0Op CIIOCOOOB U MTPUEMOB
20(20) |IIpeoOpa3oBaHue BbImonHATE cl0KEeHWe, BBIYMTAHHE, YMHOXKEHHE W JIEJICHHE pPalHdOHAIBHBIX C
. . .. |CaMOKOHTpOIIb
palMOHATBHBIX BRIPAKCHUH. |Ipo0Oet, MHOT'OIIarOBbIC npeoOpa3oBaHus PalMOHANBHBIX BBIPAXKCHUH, P
. CamocrosiTensHas paboTta
MPUMEHSISI LIMPOKUN HaOOp CIOCOOOB U MPHEMOB
k (v
21(21) OyHkuus y = “nee rpadux. dopmynupoBaHue onpeieeHus GyHKIM 00paTHON MPONOPIIMOHATBHOCTH

y=K/X, TJie K He paBHO 0, U yMETh CTPOUTH ¢ rpauK, 3aIIOMHUTD OTIpEeACICHIE
TUNEepOOITBl, IOHUMATh U MCIIOJIB30BaTh ()YHKIIMOHALHBIC TTIOHATHUS U SI3BIK
(TepMHHBI, CHMBOJIMYECKHE 0003HAYCHNS);

B3auMHBII1 KOHTPOJIB.
Hunaktuyueckue
MaTepHabl




Kk i i v=
22(22) DyHKLUA Y = 1 ee rpaduk. 3HaTh CBOMCTBA PYHKIMIA y=K/X, IJie K He paBHO 0, U yMeTh CTpOUTH ee rpaduk, |CaMOKOHTPOIbL
CamocrosiTensHas paboTta
23(23) |Kommponvuas paboma Ne2. WupuBuayansHbIid
KOHTPOJb.
24(1) |PaumoHaibHBIC YUCITIA. [IpuBoANTH MPUMEPHI PALIMOHAIBHBIX YHCEN, CPABHUBAThH U YIIOPSAA0UYNBATD B3anMHbIi KOHTPOITS.
panroHaIbHbIEC YHCIA TMaKTHYCCKHE
MaTepHabl
25(2) |UppaunoHaibHbIe YUCiIa. [IpuBOANTH IPUMEPHI PALIMOHAIBHBIX U UPPALMOHATILHBIX YHCEll, CPABHUBATD
CaMOKOHTpOJIb
yHcna
CamocrosTensHas paboTta
26(3) |KBampaTtHble KOpHH. BrnaneTs moHsATHEM KBaJAPaTHOTO, HAXOAUTH 3HAYCHUST apUPMETHICCKUX B3anMHbIi KOHTPOITS.
KBaJpaTHBIX KOpHEH MaremaTnyec-
KW TUKTAHT
27(4) |Apudmerndeckuii HaxonuTh 3Ha4eHus1 apuPMETHUECKUX KBaJ[PATHBIX KOPHEH, TOIB3YSICh
KBaJPaTHbII KOPEHb. TaGMuIeH KBaIPATHBIX KOPHEH, OHPEIENSTh CMBICH BEIPAXKEHHS, CTOSIIETro oy | B3AMMHBIH KOHTPOJIb.
KOpPHEM KBaJIpaTHbIM, HAXOAWTh 3HaYEHHE IEPEMEHHON HAnnaxrndeckne
MaTepHabl
28(5) YpaBHeHue X2 =a. ChopMynupoBaTh ITOPUTM PEIICHHUS YPaBHEHUS, YMETh TpadudecKu B3anMHEBII KOHTPOJTB.

OMpeaACIATb YHUCIIO KOpHeﬁ YpaBHCHUS, PCIIATh YPABHCHUA NAHHOI'O TUIIA

Hunaktuyueckue
MaTepuaibl




29(6)

YpaBHeHuE x? =a.

Pemats YpaBHCHUA, ONIPEACIIATH CMBICIT BI:Ipa)KeHPIfI, HaxoauThb HpI/I6J'H/I)K€HHOC
S3HaYCHUEC KBaAPAaTHOI'O KOPHA

OpOoHTaIBHBIM KOHTPOJIb
CamocrosTenpHas paborta

7 / / . .
30(7) Oynknus Y =V X uee Crpouts rpaduk pyakmnn Y = v X , popMyIupoBaTh CBOHCTBA (PYHKIINH, B3zaumHbIit KOHTPOITB.
rpaduK. HOHMMATh U UCTIOIb30BaTh ()YHKIMOHAIIBHBIE OHATHUS U A3BIK (TEPMUHBI, Maremarutec-
CUMBOJIMYECKHE 0003HAYEHH); KU KTaHT
31(8 / / . i
(8) ®yukuus Y =~/ X uee Crpowurts rpaduk Gpynkuuu Y = v/ X , 3HaTh CBOMCTBA (yHKIHUH, B3anMHblit KOHTPOJID.
HIaKTUYECKUE
rpaduk. Hun
WCCIIeIOBATh CBOICTBA (DYHKIIMH HA OCHOBE M3YYCHUS MOBEJICHUS NX TpaQuKoB; |MaTEpUaIIbI
32(9) |KBamparHblit KOpeHb 13 Jloka3pIBaTh TEOpEMBI O KOPHE U3 MPOU3BEACHUS U APOOH, IPUMEHSATH UX B B3anMHbIi KOHTPOITS.
MIPOM3BENIEHUS U JPOOH. peoOpa30BaHUM BHIPAKEHHH MatemaTnyec-
KW TUKTaHT
33(10) |KBampaTHbIii KOpEHb U3 [TpuMeHsTh TEOpEeMBI O KOPHE U3 MPOU3BEJICHUST U APOOH B TIPEe0Opa30OBaHUU DpOoHTATBHBINA KOHTPOJIb
MIPOM3BEIEHUS U JpodU BBIPAKEHUN TectupoBanue
34(11) |KBampaTHbIii KOPEeHb U3 Jlokxa3bIBaTh TEOPEMBI O KBaJIPaTHOM KOPHE U3 CTEIIEHU, IPUMEHSTh UX B DpOoHTaIBHBIA KOHTPOJIb
CTETIeHH. peoOpa3oBaHUK BBIPAKECHUH CamocrosiTensHas padoTta
35(12) |Kommponvuas paboma Ne3. WuanBuayansHbIiT
KOHTPOJIb.
36(13) |BbiHeceHHe MHOXKUTENS U3- |BBIHOCHTH MHOKHUTEINB 32 3HAK KOPHS M BHOCUTh MHOXKUTEIb TI0/1 3HAK KOPHS
I10J1 3HAKA KOPHSI. PpoHTATBHBIN ONPOC
37(14) |Buecenne MHOXKHUTENSI IO | BBIHOCHTH MHOKHUTEIb 3@ 3HAK KOPHS U BHOCUTh MHOXKHTEIb TI0/T 3HAK KOPHSI B3auMHBIN KOHTPOJIB.
3HaK KOpHSI. MaremaTuuec-
KUHA TUKTAHT
38(15) |IIpeobOpazoBanue CdhopmynupoBaTh aIropuT™ Npeodpa3oBaHusl BEIPAKEHUH, COAEPIKAIINX

BBIpAYKEHUM, coJiep KaIinx

KBaJIpaTHbIE KOPHH, UCTIOIB3Ys TEOPEMBI O KOPHE M3 MPOU3BEACHIS U APOOH,

BzaumHbIil KOHTPOIIB.




KBaJApaTHBIC KOPHHU.

YMETb NPUMCEHATH €TO0.

CamocTosTeabHas pa60Ta

39(16) |IIpeobpa3zoBanue Hcrionp30BaTh ()OPMYIIBI COKPALIEHHOTO YMHOKEHHS IIPH IPeoOpa3oBaHuI C
. . aMOKOHTPOJIb
BBIPXEHUH, COIEP)KAIMNX  |BBIPAKEHHH, COCPIKAIINX KBAPATHBIC KOPHH P
TectupoBanue
KBaJpaTHbIE KOPHHU.

40(17) |IIpeobpa3zoBanue CdopmynupoBath anropuT™M 0CBOOOKICHHUS OT HPPAIIOHATBHOCTH B B3anMHbIi KOHTPOIS.
BBIpQKEHHH, COACPKAIINX  |3HAMEHATENSIX IPOOU, YMETh IPUMEHSTH €rO. MaTemaTace-
KBaJIpaTHbIE KOPHH. Kuif TUKTAHT

41(18) |IIpeobpaszoBanue YMeTh 0CBOOOXKIATHCS OT HPPALMOHATHFHOCTH B 3HAMEHATEIE .

N B3auMHBINA KOHTPOJIB.
BBIpKEHH, COACPKAIINX
CamocrosrenbHas pabora
KBaJ[paTHBIE KOPHHU.
42(19) |Koumponwras paboma Ned. W vBuyanbHbIH
KOHTPOJb.
I'masa Ill. KBanparasie ypaBaenus — 21 gac
43(1) |Omnpenenenne KBaapaTHOTO |3HATH ONMpEAEICHHUE KBAJAPATHOTO YPABHEHMSI, PEIIaTh KBAIPATHEIC YPABHEHHUS .
®pOoHTATBHBIN ONPOC
ypaBHEHHUSI.

44(2) |HemosHble KBaJpaTHbIC CdhopmynrpoBaTh onpe/ielieHue U allTOPUTM PEIICHHUST HEMTOTHBIX KBAJIPATHBIX B3auMHBIN KOHTPOJIB.
ypaBHEHHUSI. ypaBHEHUS, peliaTh HETOJIHbIE KBAIPATHBIC YPaBHEHHS CamocrosTenb-Has

pabora

45(3) |Pemienue KBagpaTHBIX Pemate kBazpaTHble ypaBHEHHUS, IOHUMATh YPAaBHEHUS KaK BaKHEHITYIO B3auMHBIH KOHTPOJIB.
ypaBHEHUH BbIIEICHUEM MaTeMaTHYECKYIO MOJIETIb [T OIMCAHUS U U3yYeHHsI Pa3HOOOpa3HbIX peanbHblX  |JlupakTudeckue
KBajipara JBy4ICHA. CHUTYAIMH, peIIaTh 3a1a4i ¢ IPUMEHEHUEM KBaIPAaTHBIX YPaBHECHUI MaTepuabl

46(4) |PemieHue KBagpaTHBIX CdhopmynnpoBaTh aJropuT™ pelIeHUs KBaApaTHOTO YPaBHEHHUS, HCCIIEIOBATD

ypaBHeHu# 1o ¢popmyie D.

KBaJ[paTHOE YpaBHEHHUE 110 TUCKPUMHUHAHTY 1 K03 duipentam, 3ailOMHUTh

BzaumHbIil KOHTPOIIB.
CamocTosTenb-Has




(hopMyIity KOpHEH KBaIpaTHOT'O YpaBHEHHUS

paborta

47(5) |Perrenue KBagpaTHBIX CdopmynupoBaTh anropuTM pelIeHus] HeTIOTHOTO KBAIPATHOTO YPaBHEHHA,
ypaBHeHUi o Gpopmyne D;. |3amoMHUTE HOpMYITy KOPHEH KBaJIPaTHOTO YPaBHCHHUS B3anmuelii KOHTPOJIB.
TectupoBanue
48(6) |Perenwue 3a1a4 ¢ IOMOIIBIO |Pemarh TEKCTOBBIC 33/1a4H, UCIIOJIB3Ys B KAYECTBE allreOpanvecKoi MO
KBaJpPaTHBIX YPaBHEHU. KBaJIpaTHBIEC YPaBHEHUS B3anmHelii KOHTPOIIB.
CamocTosTenb-Has
pabota
49(7) |PereHwue 3a1a4 ¢ OMOIIBIO |Permarh TEKCTOBBIC 331a4H, UCIIOB3Ys B KAYECTBE aJIreOpanvecKoi MO BaHMHBIH KOHTDOITS.,
KBa/IpAaTHBIX ypaBHEHUI. KBaJIpaTHBIE YPaBHEHUS TMaKTHYCCKHE
MaTepHaibl
50(8) |Teopema Buera. ChopmynupoBath airopuT™ peIIeHUs KBAAPAaTHBIX YPABHEHUH C ITOMOIIBIO B3auMHbIH KOHTPOJIb.
TeopeMbl Buera CaMocTosTenb-Has
pabora
51(9) |Teopema Buera. Haxoaute mogbopoM KOpHU KBagpaTHOTO ypaBHEHUS, UCIIONB3Ys TeopeMy Buera |B3anMHBII KOHTPOI.
Hunaktuyeckue
MaTepHabl
52(10) |PemieHue KBagpPaTHBIX Pemarp kBaspaTHbIe ypaBHEHHS, PEIlIaTh TEKCTOBBIC 33]]a4H, UCIIONB3YS B
YpaBHEHUH. KauecTBe anredpandecKoi MOJeNn KBaJpaTHbIe yPaBHEHMS, I'pynmosoit
KOHTPOJIb.
Hunaktuyeckue
MaTepHabl
53(11) |Kommponvuas paboma NeS. WHIuBU Iy TbHBIN

KOHTPOJIb.




54(12)

Pemenue apoOHBIX
paIOHANBHBIX yPaBHEHHH.

CdhopmynupoBaTh aJroOpuT™ pelieHus JPOOHBIX PAlMOHAILHBIX YpaBHEHUH,
CBOJIA PEIlICHHE TaKUX YPaBHEHUH K PEIICHHIO THHEWHBIX ¥ KBaIPATHBIX
YPaBHEHUH C MOCIISAYIONUM HCKITFOYSHHEM ITOCTOPOHHUX KOPHEH

I'pynnosoi
KOHTPOJIb.
CamocTosTenb-Has
paborta

55(13) |Pemienne mpoOHBIX Pemats nqpobHbIe parioHaIbHBIE YpaBHEHUS, CBOS PElIeHNe TaKNX YpaBHEHUHN K | DpOHTAIHHBIN
palrOHAJIIBHBIX ypaBHeHHﬁ. PEHIICHUIO JIMHEWHBIX U KBaJApaTHBIX ypaBHCHI/Iﬁ C MOCICAYIOIHM UCKIIFOYCHUEM KOHTPOJIb.
MIOCTOPOHHUX KOPHEH CamocrosiTenb-Has
paborta
56(14) |Pemienue apoOHBIX Pemats nqpobOHbIe parioHaEHBIE ypaBHEHUS, CBOS pellleHNe TaKuX ypaBHeHNH K | UHInBHyapHBIH
palroOHAJIBHBIX ypaBHeHHﬁ. PEHICHUIO JIMHEWHBIX U KBaJApaTHBIX ypaBHCHI/Iﬁ C MOCICAYIOIINM UCKIIFOYCHUEM KOHTPOJIb.
MIOCTOPOHHUX KOPHEH TectupoBanue
57(15) |Pemienue apoOHBIX Pemats npoOHbIe palioHaIbHBIE YpaBHEHUS, CBO pEIlIeHNe TaKuX ypaBHEeHH K | [ pynmoBoi
palMOHATIBHBIX YPAaBHEHUH. |pEIICHHUIO JTMHEHHBIX U KBaIPAaTHBIX YPABHEHUH € TOCIEAYIOIUM UCKIIOUYCHUEM |KOHTPOJIb.
MMOCTOPOHHUX KOPHEH CamocrosTenb-Has
pabora
58(16) |PemreHue 3a1a4 ¢ HOMOLIBIO |AJITOPUTM PEIICHHS TEKCTOBBIX 3a/1ay Ha JABM)XKeHHUE. Pelats TeKcToBbIe 3a1aun, |B3auMHbIii
palMOHATBHBIX YPaBHEHHH. |HMCIIONB3Yys B KaUecTBe anreOpandeckoil MoJieliu IpoOHbIe YpaBHEHUS KOHTPOJIb.
CamocrosTenb-Has
paborta
59(17) [|Pemenue 3a1a4 C MOMOIIBIO | AJITOPUTM PEIICHMS TEKCTOBBIX 3a]a4 Ha paboTy. PemaTh TeKCTOBbIE 3a1a4H, OpoHTaIBHBIN
palMOHAJBHBIX YPaBHEHHUH. |HMCIIONB3YS B KAUeCTBe anreOpandeckoil MoJieliu IpoOHbIe YpaBHEHHUS KOHTPOJIb.
CamocTosTenb-Hast
pabora
60(18) |Permenue 3a1a4 ¢ MOMOIIBIO | AJITOPUTM PEIIEHNS TEKCTOBBIX 3a/1a4 Ha CIUIABBI U pacTBOPHL. Pemarh TekcToBbie | PPOHTAIBHBII
palMOHATBHBIX YPaBHEHUN. |3a/Ja4d, UCIIONB3Ys B KAUECTBE are0pandecKoi MoJenu JpoOHbIe YpaBHEHHS KOHTPOJb.
JnmakTudeckue

MaTepuaJibl




61(19)

I'paduueckuii ciocod
peuIeHUs] ypaBHEHUH.

3Hath rpadudeckuii crnocod peleHns ypaBHeHUH.

I'pynnosoi
KOHTPOJIb.
CamocTosTenb-Has
paborta

62(20) |Pemenune QpOOHBIX Perrates poOHBIE parioHaIbHBIC YpaBHEHUS, CBOJIS PEIICHUE TAKUX YPaBHEHUH K | B3auMHEbIiA
paIMOHAIBHBIX YPABHEHHUH. |pPEIICHUIO JIMHEHHBIX U KBaJIPATHBIX YPABHCHHH C TIOCJICIYIOIIUM HUCKIIFOUCHUEM |KOHTPOJIb.
MIOCTOPOHHUX KOPHEH CamocrosiTenb-Has
paborta
63(21) |Koumponvnas paboma Ne6. WHnuBuyanbHbIH
KOHTPOJIb.
I'masa IV. HepaBencTsa — 20 gacos
64(1) |YuciaoBbic HEpaBEHCTBA. DopMyTUPOBATH OMPECICHUE YUCIOBBIX HEPABEHCTB, YMETh B3auMHbIi
HMHTEPIPETUPOBATH HEPABEHCTBO C TIOMOIIBIO KOOPAMHATHOW MPSIMOM, IOHUMATh |KOHTPOJIb.
U TIPUMEHSATh TEPMUHOJIOTHIO i CUMBOJIMKY, CBS3aHHbBIE C OTHOIIICHUEM CamocrosTenb-Has
HEpaBEHCTBA, pabora
65(2) |YuciaoBbic HepaBeHCTBA YMeThb 10Ka3bIBaTh HEPABEHCTBA B3auMHbIi
KOHTPOJIb.
CamocrosiTenb-Has
pabora
66(3) |CroiicTBa YMCIOBBIX @opMyJIUPOBATH U 1I0Ka3bIBATh CBOMCTBA YHCIOBBIX HEPABEHCTB, PEIICHNE Bzaumusrit
HEPaBEHCTB. HEPaBEHCTB KOHTPOITb.
CamocrosiTenb-Has
pabora
67(4) |CsoiicTBa YUCIOBBIX Pernienue HepaBeHCTB, HCIIOIH30BATH AINApaT HEPABEHCTB JIJISI OTIICHKH
HEPaBCHCTB. MIOTPEIITHOCTY U TOYHOCTH TTPHOIIMIKESHUS DpoHTabHBII
KOHTPOJIb.

JnmakTudeckue




MaTcpuabl

68(5)

CroXeHne YUCIOBBIX

cI)OpMyj'II/IpOBEITL AJITOPUTM CJIOKEHHUS YUCIIOBBIX HEPABECHCTB, YMETh IPUMEHATH

®poHTaIBHBIN
HEPaBEHCTB. ero KOHTPOJTb.
[IpakTnueckas padora
69(6) |YMHOXEHHE YHUCTOBBIX PopMyIMpOBaTh aITOPUTM YMHOXKECHHSI YUCIIOBBIX HEPABEHCTB, YMETh DpoHTATBHE
HEPABEHCTB. MIPUMEHATH €T0 KOHTPOJTb.
TectupoBanue
70(7) |I[MorpeurHocTh M TOYHOCTh  |McHONB30BaTh anmapat HEPaBEHCTB ISl OLICHKH MOTPEHIHOCTH U TOYHOCTH OpOHTAIBHBIN
MpHUOIKEHU I MIPUOIKEHUS KOHTPOJIb.
[IpakTryeckas pabota
71(8) |YuciaoBble MPOMEKYTKH. Haxonuts nepeceuenue 1 00beIMHEHNE MHOXKECTB B YACTHOCTH YUCIIOBBIX
IIPOMEKYTKOB MOHAMATh 1 TIPHMEHATH TEPMUHOJIOTHIO M CHMBOJIHKY, CBSI3aHHbIe |B3aHMHBIH
C OTHOIIIEHUEM HEPABEHCTBA, CBOMCTBA YMCJIOBBIX HEPABEHCTB; KOHTPOJIb.
CamocTosTenb-Hast
pabora
72(9) |YucioBbie MPOMEXKYTKH. ChopmynrpoBaTh ONpeieiieHus YUCIOBBIX IIPOMEXKYTKOB, 3HATh NX 0003HAUCHHE BanMubii
Y Ha3BaHUE, YMETh N300pakaTh YHCIOBOM MPOMEXYTOK Ha KOOPMHATHOM KOHTDOITE
TipAMon CamocTosTenb-Has
paborta
73(10) |Kommponvuas paboma Ne7. WuanBuayansHbIiT
KOHTPOJIb.
74(11) |Permuenne HEPABEHCTB C ChopMymupoBaTh AITOPUTM PEIICHUS HEPABEHCTB C OJHOM MepeMEeHHOH, yMeTh | B3anMHBIi
OJTHOM MEPEMEHHOM. MIPUMEHATH ero. Pemars TMHelHbIe HEpaBEHCTBA KOHTpOJIb.

Hunaktuyeckue




MaTcpuabl

75(12) |PeleHne HEPABEHCTB C Pewiate nuHeiiHbIE HEPABEHCTBA, UCIOJb3YS CBOMCTBA YHCIOBBIX HEPABEHCTB Bzaumubrit
OJTHOM MEePEeMEHHOM. KOHTPOJIb.
CamMocTosTenb-Has
pabora
76(13) |PereHre HEPaBEHCTB ¢ Pemarp nuHEHBIE HEPABEHCTBA, HCITONIB3YS CBOWCTBA YHCIOBEIX HEPABEHCTB, I'pynmosoii
OJTHOM NIEPEMEHHOM. n300paxarp pemeHne Ha KOOPANHATHON TIPSIMOit KOHTPOIIb.
CamocTosTenb-Has
pabota
77(14) |PerueHre HEpaBEHCTB C Pewiate nuHeHbIE HEPABEHCTBA, UCIIOJb3YS CBOMCTBA YMCIOBBIX HEPABEHCTB, MNunuBuyans-HbII
OJTHOM NIEPEMEHHOM. n300paxartp pereHne Ha KOOPANHATHON TPSIMOit KOHTPOIIb.
TectupoBanue
78(15) |Permuenue cucteM HepaBeHCTB|CHOPMYITHPOBATH AITOPUTM PEIICHHS CUCTEM JIMHEHHBIX HEpaBeHCTB. PeriaTsh Bsaumssrit
C O[IHOﬁ HepeMeHHOﬁ. CUCTEMBI JIMHEHHBIX HEPABCHCTB, B TOM YUCJIC TaKUX, KOTOPBIC 3allMCaHbl B BUAC |KOHTPOJIb.
JIBOMHBIX HEPABEHCTB CaMocTosTenb-Has
pabora
79(16) |Pemenue cucreM HepaBeHCTB |PemiaTh CHCTEMBI TIMHEHHBIX HEPABEHCTB, B TOM YHCIIE TAKHMX, KOTOPbIE 3anMcansl | B3anMHubIit
C OJTHOU IIEpEMEHHOM. B BU/IE IBOMHBIX HEPABEHCTB, N300paXaTh PELICHUE C MOMOIIBI0 KOOPAUHATHONH |KOHTPOJIb.
psAMOI CamocTosTenb-Has
pabora
80(17) [|Pemienue cucteM HepaBeHCTB|PeraTh CHCTEMbI JIMHEHHBIX HEPABESHCTB, B TOM YHCIIC TAKUX, KOTOPbIC 3aIMCaHbI DpoHTATbHBI
C OJTHOU IIEpEMEHHOM. B BUJIE IBOMHBIX HEPABEHCTB, H300paXKaTh PEIICHHE C TOMOILBIO0 KOOPAHMHATHOMN KOHTDOITb
TpAMon Hunaktnyeckue
MaTepHuabl
81(18) |Pemenwe crcTeM HepaBeHCTB |PelaTh CHCTEMBI INHEMHBIX HEPABEHCTB, B TOM YKCJIE TAKKX, KOTOPHIE 3amucansl |1 pymmoBoit
C OJTHOU IIEpEMEHHOM. B BUJIC IBOMHBIX HEPABEHCTB, N300paXaTh PELICHUE C MOMOIIBI0 KOOPAUHATHONH |KOHTPOJIb.

CamocTosTeNb-Hast




MPSIMOiA pabora

82(19) |Pemenwe crcTeM HepaBeHCTB |PelIaTh CHCTEMBI INHEMHBIX HEPABEHCTB, B TOM YKCJIE TAKKX, KOTOPHIE 3amucansl |PpoHTaIbHbIH

C OJTHOM IIepeMEHHOM. B BU/JIE IBOITHBIX HEPABEHCTB KOHTPOJIb.
CamMocTosTenb-Has
pabora

83(20) |Kommponvnas paboma Nes. WHnuBuyanbHbIH

KOHTPOIIb.

84(1) |OmnpeneneHue CTENCHH C 3HaTh ONpEIENICHUE CTENEHU C LIEJbIM IIOKA3aTENEeM, HAXOIUTh 3HAYECHUE OpOoHTaTIBHBIA KOHTPOJIb
LETBIM OTPHUIATEIEHBIM BBIPKCHUIN Junakruyeckue
MTOKa3aTeNeM. MaTepHuabl

85(2) |Cremnenb ¢ nenbim 3HaTh ONpesieTieHne CTETIeHH C 1IeTIbIM MToKa3aTeNIeM, HaXOAUTh 3HaYeHHe DpOHTATBHBINA KOHTPOJIb
OTPHUIIATEITHHBIM BBIPKEHH, MPEJICTABIICHNE BBIPAYKEHUS B BUJIEC JPOOH CamocrosiTensHas padoTta
[IOKa3aTeNEM.

86(3) |CsoiicTBa cTeleHH C IENbIM |3HATH CBOMCTBA CTENEHH C LENBIM [T0Ka3aTeIeM OpOoHTaIBHBIA KOHTPOJIb
IIOKa3aTeJIeM. TectupoBanue

87(4) |CsoiicTBa crenenu ¢ menbiM | [I[pUMEHSTh CBOWCTBA CTETIEHH C IIEJIBIM ITOKa3aTeNIeM TPH BBIOJTHEHUH @pOoHTaIBHBIM KOHTPOJIb
[TOKa3aTeNeM. BBIYHCJICHUN U PE0OPa30BaHUU BHIPKEHUI CamocrosiTenb-Has

pabora

88(5) |CranmapTHBIH BHJ YUCTA. Hcnonb3oBaTh 3aMuch YUCEN B CTAHJAPTHOM BUJE ISl BEIPAXKEHUS U B3auMHBII KOHTPOJIB.

COTIOCTABIIEHUS pa3MepPOB 00BEKTOB, JUIUTEILHOCTH MTPOIIECCOB B OKPYKAIOIIEM
MHUpE.

JnmakTudeckue
MaTepuaibl




89(6)

Brinmonnenue neiicTBUM HaL
YUCIIaMU B CTaHJAPTHOM
BHJE.

Hcnonb30BaTh 3aMKch YUCEN B CTAHJAPTHOM BUJIE JJIS1 BEIPAXKEHUS U
COTIOCTABIIEHUS pa3MepPOB 00BEKTOB, JUIUTEILHOCTH MTPOIIECCOB B OKPYKAOIIEM
MHpe.

OpPOHTAIBHBIN KOHTPOJIB .
CamocrosTenpHas paborta

90(7) |Co6op u rpynmupoBKa ITpuBOAUTE MPUMEPHI PENIPE3CHTATUBHON M HEPEMPE3EHTATUBHON BHIOOPKH. I'pymmoBoit
CTATHCTHYECKUX JTAHHBIX H3Biiexath HHOOPMAIHIO U3 TAOJIHI] YACTOT U OPraHU30BBIBATh HHOOPMAIIHIO B |KOHTPOJIb.
BHJI€ TaOJIHI[ YaCTOT, CTPOUTH HHTEPBATBHBIHN PsIT CamocrosTenb-Has
paborta
91(8) |C6op u rpynmupoBKa W3Bnekath nHGOpMAIIHIO M3 TaOJIUIl YaCTOT U OPraHU30BbIBaTh HHpopManuio B |['pynmosoi
CTaTUCTUYECKUX TAHHBIX BHJI€ TaOJIUI[ 4aCTOT, CTPOUTH HHTEPBAILHBIHN PsIT KOHTPOJIb.
CamocrosiTenb-Has
pabora
92(9) |Harmsanoe npencraienne |Mcmosap30BaTh HATJISLIHOE MPEICTABICHHE CTATHCTUYECKON nHpopManuu B Buae |[Ipaktuueckas pabora
CTATHCTHYECKOU CTOJIOYATHIX ¥ KPYTOBBIX THArPAMM, ITOJIMTOHOB, THCTOTPAMM
HHpOpPMAITUH
93(10) |HarmsimHOe mpejcTaBieHUe | YPOK 3aKperuieHus U3y4eHHOTO. VICIonb30BaTh HATIISAAHOE TPEICTABICHHIE B3auMHBbIi
CTaTUCTUICCKOM CTaTUCTUYECKOM MH(POPMAIHH B BUJIC CTOJOYATHIX M KPYTOBBIX THATPAMM, KOHTPOJIb.
HHPOPMAITHH MTOJIATOHOB, THCTOTPaMM CamocrosTenb-Hast
paborta
94(11) |Kommponvuas paboma Ne9. WuanBuayansHbIiT
KOHTPOJIb

IToBTOpeHME 8 YacoB




95(1) |IToBTOpCHME TEMBI B3aumubrit
«IIpeobpazoBanme KOHTPOITb.
panruoOHATBHBIX CamocrosTenb-Hast
BBIPKECHUI». pabora

96(2) |IloBTOpEHME TEMBI BsauMuBbIit
«[Ipeobpa3zoBanue KOHTPOJIb.
BBIPAXKEHUM, COAEPKAILINX CamocrosiTenb-Has
KBaJ[paTHBIC KOPHUY. pabora

97(3) |IloBTOpeHwue TEMBI BsauMHBIi
«Pemmenne KBaJIPaTHBIX KOHTPOJIb.
YpaBHEHUI». CamocrosiTenb-Has

pabota

98(4) |IloBTOpeHwue TEMBI BsauMHBIi
«Permenne KBaIPaTHBIX KOHTPOJIb.
YpaBHCHUIN. CamocrosiTenb-Has

pabora

99(5) |HToroBsrii 3aueT WNuanBuayansHbIiR

KOHTPOJIb

100(6) |Hmoecosas kommponvhas WuanBuayansHBIiT
paboma. KOHTPOJIb

101(7)

102(8) |IloBTOpeHHE TEeMbI BsanmMuerit
«Pemenne cucrem KOHTPOJIb.

HEPABEHCTB C OJTHOM

MIEPEMEHHOI».

CamocTosTeNnb-Hast
pabora




4. Y4e0HO-MeToANYeCKOe H MaTepHaIbHO-TeXHUYECKOe oDecredeHne

1.ABTOpCKas mporpamma 1o anredpe 8 kimacc. ABroper  FO.H. MakapsraeB u ap. M.: «IIpocBemenuey», 2009 r. CoopHHK
«IIporpamMmbl 0011€00pa30BaTENbHBIX YUpexkaeHui. Anredpa. 7-9 kiaccel. (0a3oBblii ypoBeHb)». CocTaButenb bypMmucrpona
T.A.- M: «IIpocBemenue», 201 1r..

2. YueOnuk. «Anredpa 8 kinace» Atop FO.H. Maxkaperues u np.. M.; "IIpocsemienue” - 2009 rog.

3. Anre6pa . 8 ki1acc: moypoussie miansl Mo yueOuuky FO.H. MaxkaperueBa u ap. ABtopsi-coctaButenu T.JI. Adanackena,
JILA. Tanunuua, Bonrorpan; Yuurens ,2007

4. Jlumaktuyeckue martepuanbl mo anredope ans 8 kimacca / B.M. XKoxos, FO.H. MakapeueB, H.I'. Munaiok. — M.:
IIpoceemenne, 2006. — 144 c.
5.KuBas matemartuka. YueOHo-MeToiuueckuit koMmruiekT. Bepcus 4.3. [Tporpamma. Kommnbrotepasie asibbombl. M: MHT.

6. HectannapTtHeie ypoku anredpsl. 8 kiacc. / Coct. H.A. Kum. — Bonrorpaa: UT] «Kopudeii», 2006. — 112 c.
7.Anrebpa: Tecthl A1 7-9 kiaccoB 001eo0pa3oBaTeabHbIX YupexkaeHui. Mopakosuy, A. I'. M: «Muemo3una»,2007

8.http://school-collection.edu.ru/ — equHas KoJIeKIUsA TUGPOBBIX 00Pa30BATEIIBHBIX PECYPCOB.
9. Bupryansnas mkosia Kupunna u Medonusa 7-11 knacc

10. JlemoHCTpaIimoHHbIEC TAOJIUIIBI, TOPTPETHl MATEMATHUKOB

11. Texuudeckue cpeacTBa 00yUeHHUS: BUACONPOCKTOPHI, HOYTOYK, MPUHTEP, UHTEPAKTUBHAS JOCKA


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

5. Cnocoo6bI 1 GopMbI OLIEHKH UX JOCTHKEHUS

_ B nmanHOM kiacce BeOyIIMMU METOJaMU OOy4Y€HHUS NpEeIMETy SBIAIOTCS: OOBSICHUTEIbHO-WUIFOCTPATUBHBIN U
PENPOLYKTUBHBIN, XOTS UCIIOIB3YETCS U YaCTUYHO-ITOMCKOBBIN. Ha ypokax MCHOJIB3YIOTCS 3JEMEHTHI CIEAYIOIUX TEXHOJIOTHIA:
audepeHrpoBaHHOE 00yUeHue, 00ydeHHe ¢ IPUMEHEHNEM TEKCTOBBIX 3aroToBok, MKT.

D®opMBI KOHTPOJIA:

e JludgdepeHunpoBaHHbIE CaMOCTOSTENbHBIE PAOOThl, COJEpIKAIIMe 3aJaHUsl 00s3aTEJIBHOIO M MOBBILIEHHOI'O YPOBHS,
paccuuTaHHble Ha 5-20 MHHYT, OLIEHMBAaEeMble OTMETKOW «2» - He ciaenaH oO0s3aTelbHbI YpPOBEHb, «3» - MPaBHIBHO
BBIIIOJIHEH 00513aTENbHBIN YPOBEHb, «4» - €CIIM JIONYIIEHa OJHA OIIMOKA WM HECKOJIBKO HETOYHOCTEH , «5» - MPaBUIIBHO
BBITIOJIHEHBI BCE 3aJaHUs WM JOMYIIEHA HETOYHOCTbh, HE MPUBEAIIAS K HENPABUIBHOMY PELICHHUIO.

e JludbdepeHurpoBaHHbIE KOHTPOJbHBIE PAOOTHI, COAEpPKAIIUE 3aJaHUA 0053aT€IbHOTO U TOBBIIIEHHOTO YPOBHS, BpEeMs
BBINOJIHEHUS — 35 MUHYT, OLIEHHBAE€MbIE OTMETKOW «2)» - HE CclieJIaH 00s3aTeNIbHBIN ypOBEHb, «3» - MPAaBUIbHO BBHIIOJIHEH
00s13aTeNbHBIA YPOBEHB, «4» - €CJIM JAOMYIEHA OJHAa OMMOKA WJIM HECKOJIBKO HETOYHOCTEH, «5» - MPaBUJIbHO BBIOJIHEHBI
BCE 3aJ]aHUs WX JONYIEHa HETOYHOCTh, HE MPUBEIIAsA K HEIIPABUIBHOMY PEILLECHUIO.

DopMblI OpraHu3anum y4e0HOro nmpouecca:

® UHAWBUIYyaJIbHBIE, TPYIIOBHIE, MHANBUAYAILHO-TPYNIOBBIC, (DPOHTAIILHEIE,

® KJIACCHBIE U BHEKJIACCHBIE.
CucremMa ypokoB yCJI0BHA, HO BCE Ke BbIIEJISIOTCS CJIeyIolue BU/IbI:

o Vpox-nexkyua. llpennonaraioTcsi COBMECTHBbIC YCWJIMS YUYUTENsT W YYEHUKOB JUIsl pEIICHUs oO0med mnpoOiaeMHOM
MO3HABaTeNbHOM 3amauu. Ha TakoM ypoke MCIoJib3yeTcs NeMOHCTPAIMOHHBIA MaTepuanl Ha KOMITbIOTEpe, pa3pabOoTaHHbIN
YUYUTEIIEM WM YYEHUKAMU, MYJIbTUMEIUUHBIE TPOITYKTHI.

o Vpox-npakmuxym. Ha ypoke yuwammecs pa0OTarOT HaJa Pa3IUYHBIMU 33JaHUSMU B 3aBUCUMOCTH OT CBOEH
MOATOTOBJICHHOCTH. BHibl paboT MOTYT OBITH CAMBIMU Pa3HBIMU: MHUCHbMEHHBIC UCCIICIOBAHUS, PEIICHUE PAa3INYHBIX 3a7ad,
M3yYEHHUE CBOMCTB PA3IMUHBIX (PYHKIHM, TPAKTUUYECKOE MPUMEHEHUE Pa3IMUHbIX METOJIOB pelieHus 3aaad. Kommbiotep Ha
TaKMX YpPOKAaX HCIOJIb3YyeTCs] KaK SJEKTPOHHBIA KaJIbKYyJIATOp, TPEHaXep YCTHOTO cueTa, BUPTyalibHasg JabopaTopus,
MCTOYHUK CHPABOYHON MHPOPMALIUH.

e Vpok-uccnedoeanue. Ha ypoke yyaniyecs: pelaroT IpoOJIeMHYI0 3aJa4y UCCIE0BaTeIbCKOTO XapaKTepa aHaJTUTUHYECKUM
METOJIOM Y C TIOMOIILI0 KOMIIBIOTEPA C UCTIOIB30BAHUEM PA3IMYHBIX JTJabOpaTOpHi.



Kombunuposannwtit ypok npennosiaraet BbIIOJHEHHUE padOT U 3aJlaHUi pa3HOro BUAA. Ypok—uzpa. Ha ocHOBe UIpoBOM
NESATEIbHOCTH yYalllhuecs MO3HAI0T HOBOE, 3aKPEIUISIIOT U3YYeHHOE, OTPa0aThIBAIOT Pa3IMYHbIC yueOHbIE HABBIKH.
Ypok pewenusa 3aoau. BripabaTeiBaloTcs y y4amumxcss YMEHHS W HAaBBIKM PEIICHUS 33/Jad HA YPOBHE 00S3aTEIbHON U
BO3MOYKHOUM MOATOTOBKE. JIF000M ydamuiicss MOXET HCIOIb30BaTh KOMIBIOTEPHYIO MHGOPMAIMOHHYIO 0a3y Mo MeToaam
pEIICHUS Pa3IMYHBIX 33/1a4, IO CBOMCTBAM dJIEMEHTAPHBIX QYHKIIUN U T.J1.
Ypok-mecm. TectupoBanue NPOBOAUTCS C UEIbIO JUATHOCTUKU TPOOENIOB 3HAHUN, KOHTPOJIS YPOBHS OOYYEHHOCTH
y4alluXxcs, TPEHUPOBKH TEXHUKE TECTUPOBAHMSA. TeCThI MpeIaraloTcs Kak B IEYaTHOM, TaK U B KOMIIBIOTEPHOM BAapUAHTE.
[IprueM B KOMIIBIOTEPHOM BapUaHTE BCET/Ia C OTPAHUYEHUEM BPEMEHH.
Ypox-3auem. Y cTHBII onpoc ydalmuxcsl IO 3apaHee COCTaBJICHHBIM BOIPOCAM, a TAaKyKE PELICHUE 3aa4 Pa3HOro YPOBHS 10
W3YYECHHOU TEME.
Ypok-camocmosamenvnan paboma. llpennararorcs pa3Hbie BUAbI CAMOCTOSTEIBHBIX Pa0OT.
Ypok-koumponvnasa padoma. IlpoBoautcs Ha JBYX YpPOBHSX: YpPOBEHb OOS3aTENbHOW MOATOTOBKH - «3», YpOBEHb
BO3MO>KHOM MOJITOTOBKH - «4» U «5».

KommbroTep Hamien cBoe MeCTO B KaIOHM IiKosie. MarepualibHO- TEXHUYECKas CTOPOHAa KOMITbIOTEPHOM 0a3bl HIKOJ

HENpEephIBHO yiyuliaerca. Bee Gombliee YMCiio ydamuxcsi OCBauBalOT MEPBOHAYAIBHBIE HABBIKM IOJIB30BATENS KOMIIBIOTEPOM.
OpHako B HacTosIlee BpeMs HEIOCTATOYHOE BHUMAaHUE YJIEeNseTcs pa3padoTKe METOAUK MPUMEHEHHUS COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJOTUMH, KOMIBIOTEPHBIX W MYJIBTHUMEIMUHBIX MNPOAYKTOB B YYEOHBIM MPOLIECC U BOOPYKEHUIO
YaCTHBIMM TpHUEMaMH 3TOM METOJIMKH MpernojaBareyied KaXJ0ro MNpeaIMETHOro Npoduis sl KaKJOJHEBHOW paldoThl ¢
YYaIIUMUCS.

KomnbroTepHoe ob6ecnieueHue ypokoB
B pasnene padoueit mporpammel «KommbroTepHoe oOecnieueHre» CIJIaHUPOBAHO MTPUMEHEHNE UMEIOTIIUXCST KOMITBIOTEPHBIX

MPOAYKTOB: AEMOHCTPALMOHHBIA MaTepual, 3aJaHus JJsl YCTHOIO ONpOCa yYalIUMXCs, TPEHUPOBOYHBIE YIPAXKHEHHUS, a TAKKE
Pa3TUYHBIC AJICKTPOHHbBIE YUCOHUKH.

o Jlemoncmpayuonnwviii mamepuan (caaiioo). Co3maercs ¢ 1eIbl0 00ECTICUCHUS HATSAHOCTA TPU HM3YYCHUH HOBOTO

MaTeprajia, UCHOJIb30BAHMS IIPU OTBETax ydauuxcs. [IpumeHeHne aHMManuu NpH CO3JaHUM TAaKOrO KOMIIBIOTEPHOTO
IPOJYKTa IMO3BOJIIET paccMaTpyUBaTh BOIPOCHl MATEMATHYECKOW TEOpUU B JBUKEHUHU, OOECHEYMBAET APYroMl MOAXOH K



W3YYEHHUIO HOBOT'O MaTepuala, BbI3bIBAET IMOBBIIIEHHOEC BHUMAaHUE U WHTEpec y ydammxcsa. [lpu pemeHun iro0bIxX 3a1ay
UCIIOJIb30BaHUE Tpaduueckoil MHTEpHpeTalMyd yCIOBUS 3a/aud, €€ pEIIeHHs TO3BOJISIET Yy4dalluMCsA TOHSTh
MaTEeMaTUYECKYIO UJICI0 peleHus, 6osee ri1y00KO OCMBICIUTh TEOPETUUECKUN MaTepral 1o JaHHOU TeMe.

e 3adanusa 0aa ycmnoz2o cuema. DTY 33JaHUSl JAIOT BO3MOXKHOCTh B YCTHOM BapHaHTE OTpadaThiBaTh Pa3IMYHbIE BOMPOCHI
TEOPUH W TPAKTUKW, MPUMEHSIS MPUHIUIIBI HATJSAHOCTH, JOCTYMHOCTH. VX MOXHO HMCHOJIb30BaTh Ha JIIOOOM ypOKE B
PEKUME YUUTEIb — YUYEHUK, B3aUMOIIPOBEPKH, a TAKKE B BUJIC TPCHUPOBOYHBIX 3aHITUU.

o Tpenuposounsvie ynpaxcuenua BKIIO4aloT B ceOs 3aJaHusd C BONPOCAMU M HAIVISIAHBIMA OTBETaMH, COCTaBIECHHBIMHU C
noMoIiblo aHuManuu. OHU TO3BOJISIIOT YYEHUKY CAMOCTOSITEIBLHO OTpadaThiBaTh pa3iUYHbIC BOMPOCHI MAaTEMaTHYECKOM
TEOPUU U TIPAKTUKU.

e Onexmponnsvle yueonuxku. OHU UCTOJIB3YIOTCS B Kau€CTBE BUPTYAIbHBIX JIAOOPATOPHM MPU MPOBEIACHUU MPAKTHUYECKHUX
3aHSTUNA, YPOKOB BBEJCHUS HOBBIX 3HAHWU. B HHMX 3akiioueH OOJBIION TEOPETUYECKUH MaTepua, MHOTO TPEHaXXEpPOB,
MPaKTUYECKUX M MCCIIEOBATENbCKUX 3aJaHul, CIIPaBOYHOro mMartepuana. Ha inro00oM 13 ypoKOB BO3MOKHO MCITOJIb30BAHUE
KOMITBIOTEPHBIX YCTHBIX YIPAKHEHUW, NPUMEHEHUE TPEHAX)epa YCTHOTO CYETAa, 4YTO AKTHUBU3UPYET MBICIUTEIbHYIO
JESITEIbHOCTh YYaIlIMXCSl, Pa3BUBACT BBIYUCIUTEIbHBIC HABBIKM, TaK KakK ITO3BOJISIET OCYLIECTBUTh WHOM TMOJAXOA K
M3y4aeMOU TEME.

Hcnonb3oBaHWEe KOMIBIOTEPHBIX TEXHOJIOTUW B MPENOJaBaHUU MAaTEMATHUKHU TMO3BOJISIET HEMPEPHIBHO MEHSATH (HOPMBI

paboThl HA YpOKE, TOCTOSIHHO YE€PEIOBaTh YCTHHIEC W MUCHbMEHHBIC YNPAXKHEHUS, OCYIIECTBISATh Pa3HbIe MOIXObI K PEHICHUIO
MaTeMaTUYeCKHUX 3a/lay, a 3TO MOCTOSHHO CO37aeT U MOJJIEPKUBACT UHTEIICKTYAIbHOE HAMPSDKEHUE ydamuxcsi, GOpMHUPYET Yy
HHUX YCTOWYMBBIA MHTEPEC K M3YUYEHHIO JAHHOTO MPEIMETa
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