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1. ITosicHuTEIbHAS 3aNIMCKA

Hacrosimass mporpamma cOCTaBJIeHa Ha OCHOBE aBTOPCKOW MPOTpaMMBbI IO
anreOpe ans 8 knacca. Atopel FO.H. Makaperues, H.I'.Munmrok, K.M.Hemikos,
C.b.CyBopoBa. Coopuuk «lIporpammbl 00111€00pa30BaTENbHBIX YUPEIKICHUI.
Anrebpa. 7-9 xnaccel. CocraButenb: bypmuctpoBa T.A.- M: «lIpocBemienuey,
2009,c.50 Ilporpamma orTBeuaeT TpeOoBaHMsIM ['OCymapcTBEHHOro cTaHgapTa
OCHOBHOTO o011ero oOpa3oBaHus, 6a30BOro y4eOHOro rJiaHa
oO1eo0pa3oBarenbHbIX yupexaeHud P®D, yuuThiBaeT OCHOBHBIE TpeOOBaHUS,
npeabsaBisgemMbie K coBpeMeHHbIM Y MK 1o anrebpe

1.1 MecTo npeagMeTa B yueOHOM ILIaHe
CornacHo QeaepanbHOMy 0a3uCHOMY IUIaHY, Ha M3ydeHHe anreOpel B 8 Kiacce
orBogutcs 102 yaca. KonmnyecTBo yueOHbIX 4acoB B yueOHOM I1aHe mKoJsl - 102.

[IpenonaBanue Benercs o 1 BapuaHTty — 3 4yaca B HEAEIIO

1.2. O6ocHOBaHUE AKTYAJIBLHOCTH U BeIyIlIHE HAeH Kypca ajaredpsbl

Co3HaTenpHOE OBJIAJICHUE YYAIUMUCS CHCTEMOW anreOpandecKuX 3HAHWH |
YMEHHI HEOOXO0IMMO B TTIOBCETHEBHOM JKU3HU IS M3YUYCHUS CME)KHBIX JIUCIIATIIINH
Y TIPOJIOJDKEHUS] 00Pa30BaHUS.

[TpakTryeckass 3HAYMMOCTh IIKOJIBHOTO Kypca aiareOpsl 00yCIOBJICHA TEM, YTO
e€ OOBEKTOM SBIISIOTCS KOJIMYECTBCHHBIC OTHOIICHHUS JICHCTBUTEIBLHOTO MHpA.
MaremaTuyeckass TMOATOTOBKAa HeoOXoauma [l TOHMMAaHUS — TMPUHIUIIOB
YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUATHS HAyYHBIX U
TEXHUUYECKUX MOHATUN U ujei. MaTemaTuka sBISETCS S3bIKOM HAYKU U TEXHUKHU.
C e€ mnoMouIpI0O MOACIUPYIOTCS M M3y4yaloTCSd SBJICHHS U IPOIIECCHI,
IPOUCXOJISIINE B IPUPOJIE.

AnreOpa sBIsS€TCA OJHUM M3 OIOPHBIX MPEAMETOB OCHOBHOW IIKOJBI: OHA
oOecreuynBaeT U3yueHue IPyrux JUCIUIUIMH. B mepByro odepear 3TO OTHOCUTCS K
npeIMeTaM eCTECTBEHHO - HAyYHOrO IMKJA, B YaCTHOCTH K (usuke. PazButne
JIOTUYECKOTO MBIIIJICHUS y4YalluXcs TpH OOy4YeHUH alredpe CIocoOCTBYET
YCBOCHHIO MPEIMETOB T'yMaHUTapHOro mukia. [IpakTuueckue ymMeHUss U HaBBIKU
anreOpanyecKkoro xapakTtepa HEOOXOAUMBI IJI TPYAOBOM W MpodecCcHOoHaTbHOU
MOATOTOBKH HIKOJIBHUKOB.

Pa3Butne y ydYammxcs TpPaBWIBHBIX TMPEACTABICHUNA O CYIIHOCTH U
MIPOUCXOXKJCHUN aNreOpandeckux aOCTpaKIui, COOTHOUIEHWH pPEaTbHOTO U
WJCAIBHOTO, XapaKTepe OTPaXEHUsI MATEMaTHUYECKOW HAYKOW SBICHUU W
MPOIIECCOB peajbHOT0 MHpa, MeCTe aiureOpsl B CHUCTEeME HayK U pOJd
MaTEeMaTHYeCKOTO MOJICTUPOBAHUS B HAy4YHOM TIO3HAHUM ¥ B TPAKTUKE
crocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHUS y4allIMXCS U KAdyeCTB
MBIIIICHUSI, HEOOXOAMMBIX I aJaNTallid B COBPEMEHHOM HH(POPMAIMOHHOM
o01iecTBe.

TpeOyss oT ydamuxcsi YMCTBEHHBIX W BOJICBBIX YCHWIWW, KOHIIEHTpAIUU
BHUMAaHWs, AaKTUBHOCTA  pa3BUTOr0  BooOpaxeHus, anreOpa  pa3BHBacT
HPABCTBEHHBIC  YEPTHl JUYHOCTH (HACTOWYMBOCTH, IIEJICYCTPEMIIEHHOCTD,
TBOPYECKYI0 aKTUBHOCTH, CaMOCTOSITEILHOCTh, OTBETCTBEHHOCTBH, TPYAOJIO0OHE,
JTUCITUTUTMHY U KPUTHUYHOCTH MBIIJICHUS) U YMEHUE apTyMEHTHPOBAHO OTCTaWBAaTh



CBOM B3IJISAJbl U YOSXKICHHUS, @ TAKKE CIOCOOHOCTh MPUHUMATh CAaMOCTOSITEIbHbIE
peleHus.

N3yuenue anreOppl, (PyHKIMI, BEPOATHOCTH M CTATUCTUKHU CYUIECTBEHHO
paclpseT Kpyro3op y4YallMXCs, 3HAaKOMs C MWHAYKUHEH W JEOyKUHUEH,
00001IeHNEM U KOHKpETH3allMeil, aHalu30M W CHUHTE30M, KilacCUpUKALUEeHd u
cucTemMaTu3aluuen, a0CTparupoBaHUEM, AaHAJIOTMEd. AKTHBHOE HCIOIb30BAHUE
3a/lay Ha BCEX dTalax pa3BUBAET TBOPUECKUE CIOCOOHOCTH IKOIbHUKOB.

N3yuenue anreOpsl mo3BoJsieT GOPMUPOBATH YMEHHUS U HABBIKM YMCTBEHHOTO
TpyJa — IUIAaHUPOBAaHHWE CBOEH paboThl, MOUCK paAlUOHAIbHBIX MyTeH eé
BBIMOJTHEHUS, KPUTUYECKAs OLIEHKa pe3ysbTaToB. B mponecce nzyueHus anreOpbl
IIKOJIHUKH JIOJ>KHBI HAYYWTHCSI M3JaraTh CBOM MBICIH SICHO M HMCUEPIIBIBAIOLIE,
JAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOIO M I'PAMOTHOTO
BBINIOJIHEHUSI MATEMATUYECKHUX 3aIIUCEH.

Baxneitmeit 3agadyeil IMIKOJBHOTO Kypca aiureOpbl SBISETCS pa3BUTHE
JIOTUYECKOTO  MBIIUICHUS  YYallUXCSA.CaMH  OOBEKThl ~ MaTeMaTHYECKHX
YMO3aKJIIOUYEHUH M TpUHAThIE B anredbpe MpaBuia HX KOHCTPYUPOBAHMUS
CIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHUIM OOOCHOBBIBATH U JIOKA3bIBATH CYXKICHHUS,
OPUBOAUTE YETKUE OMNPEACIECHUS, PA3BUBAIOT JIOTMUYECKYIO MHTYMIIMIO, KPATKO W
HaIJSIAHO PAcKpPbIBAIOT MEXaHU3M JIOTUYECKUX IOCTPOCHUM M ydaT uX
npuMeHeHuto. Tem cambIM anrebpa 3aHUMaeT OJHO U3 BEAYUIUX MECT B
(GbopMHUpPOBAaHUN HAYYHO-TEOPETHUECKOIO0 MBIIUIEHUS IIKOJBHUKOB. PackpbiBas
BHYTPEHHIOI0O TapMOHHMIO MAaTeMaTuKH, (OpMHUpPYs TOHUMAHUE KpacoOThl H
U3AIeCTBa MAaTEMAaTHUYECKUX PACCYXKACHUM, anredpa BHOCUT 3HAYUTEIbHBINA BKIIA]
B 3CTETUYECKOE BOCIIUTAHUE YUYaAIIUXCS.

1.3.leau u 3agaum Kypca

N3ydyenne maTeMaTHKM B OCHOBHOM IIIKOJIE HANpaBJICHO Ha JOCTHKEHUE
CIEIYIOIINX LIEJICH:

1) 6 HANpaegileHuu TUYHOCIMHO20 PA36UMUSL

- pa3BUTHE HHTEpPECAa K MATEMaTH4YECKOMY TBOPYECTBY M MATEMATHYECKUX
CIIOCOOHOCTEH. MHTEIUIEKTyalIbHOE pa3BUTHE, (POPMUPOBAHHE KAYeCTB JIMYHOCTH,
HEOOXOMMBIX YEJOBEKY [IJISl TIOJHOIICHHOW XWU3HU B COBPEMEHHOM OOIIECTBE:
SICHOCTb M TOYHOCTH MBICJIM, KPUTUYHOCTH MBIIIJICHUS, UHTYULMS, JIOTUYECKOE
MBIIUICHUE, JJIEMEHThl  aITOPUTMUYECKOM  KYJIbTYpbl, MPOCTPAHCTBEHHBIX
MpeJCTaBICHUN, CHOCOOHOCTH K MIPEOI0JICHUIO TPYIHOCTEH;

-popmupoBaHre  KOMMYHHMKAaTHBHONW  KOMIETEHTHOCTH B  OOMIEHWH W

COTPYOAHHUYECTBE CO CBEPCTHUKAMM, CTapIIUMH U MJIAANINMU,

- (hopmupoBaHue y ydanuxcs MHTEIUICKTYaTbHOW YECTHOCTH W OOBEKTHBHOCTH,
CIIOCOOHOCTH K MPEOJIOJICHUIO MBICTUTEIbHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3
OOBIJICHHOTO OIIBITA;

- BOCIUTAHUE KAayeCTB JUYHOCTH, O0OECIEUMBAIOIIUX COLMATBHYI0 MOOWJIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHbIE PELICHNUS;

- (dopmupoBaHHE KAueCTB MBIIUICHHUS, HEOOXOMMMBIX [JIsi aJanTalid B
COBPEMEHHOM HUH(POPMAIMOHHOM OOILIECTBE;



- BOCIIUTaHUE KYJIbTYpPhl JUYHOCTH, OTHOIIEHUS K MAaTEMAaTHKE KaK K YacTH
00IIeYeTIOBEYECKOM KyIbTYPhI, IOHUMAaHUE 3HAYMMOCTH MaTeMAaTUKH JJISI HAYIHO-
TEXHHUYECKOTO TPOTpecca;

2) B memanpeomemnom nanpagienuu
- (opMHpOBaHUE TPEACTABICHUNH O MaTEeMAaTHKE KaK YacTH OOIIEYeIIOBEUECKOU
KYJbTYpBI, O 3HAYMMOCTH MaTEMaTUKH B PA3BUTHH ITUBUIIU3AIMHA U COBPEMEHHOTO
00I11eCTBa;
- pa3BUTHE TPEICTABICHUHA O MaTeMaTHKEe Kak (OpMe OINMHCAaHUSA W METOJE
MO3HAHUSA  JCHCTBUTCIBHOCTH, CO3JaHUEC  YCJIOBHW IS  NPUOOPETCHUS
MEPBOHAYATIHLHOTO OIBITA MATEMATHYCCKOTO MOICIIUPOBAHUS;
- (opMupoBaHue O0OIIMX CIOCOOOB  WHTEUICKTYaJIbHOM  JIESITEIHHOCTH,
XapaKTepHBIX JIJII MAaTeMaTUKH W SBISIOIIMXCS OCHOBOW TO3HABATEIIBLHOM
KYJIbTYPbI, 3HAUUMOM IS Pa3IMYHBIX Cep YeTOBEUSCKON ACATCIBHOCTH.
- OBJIQJICHUEC CHUCTEMOW MaTeMaTHYCCKUX 3HAHWW W YMEHUH, HEOOXOJMMBIX IS
NPUMCHCHHUS B IMPAKTHYCCKOW JIEATCIbHOCTH, WU3YYCHHS CMEXKHBIX JUCIUTLINH,
IPOJIOJKEHUST 00pa30BaHuUS;
- (dopmupoBaHHE TMpEICTABICHUNH 00 HIEAX W METOJAaX MAaTeMaTHKH Kak
YHUBEPCAJIBHOTO SI3bIKa HAYKW M TEXHHWKH, CPEJICTBA MOJICIUPOBAHUS SIBJICHUU W
TIPOIIECCOB;
- (hopmMupoBaHue y4eOHOM U OOIICTIONB30BATEILCKOM KOMIIETEHTHOCTH B 00JIaCTH
UCII0JIb30BaHMS MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA

3axauu npeaMera:

1. Pa3BuTHE QITOPUTMHUYECKOTO MBIILUICHHUS, HEOOXOIUMOIO JJII OCBOCHHS
Kypca wuWHGOPMATUKH; OBJIQJICHUEC HaBBIKAMU JICAYKTHUBHBIX PacCyKJICHUH,
pa3BUTHE BOOOPaXKEHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

2. [TonyuyeHne IIKOJbHHMKAMH KOHKPETHBIX 3HAaHMHM O (QYHKIUAX Kak
Ba)KHEWIIE MaTEeMaTHUYECKOM MOJEIM JJISI OIIMCAaHWA W HCCIEIOBaHUSA
Pa3HOOOPa3HBIX MPOIIECCOB, I (POPMHUPOBAHMS y yYAIIUXCS TPEJACTABICHUN O
pOJY MAaTEMAaTHKH B PA3BUTHHU IIUBWIN3AIWU U KYJIbTYPHI.

3. ®opmMupoBaHHUE S3bIKA ONUCAHHS OOBEKTOB OKPYKAIOMIET0 MHpa s
Pa3BUTHS TPOCTPAHCTBEHHOTO BOOOpPAXCHHWS W WMHTYWUIIMH, MaTEMaTHYECKOM
KYJIbTYPBI, JJIs1 3CTETHYECKOTO BOCIIMTAHUS YUAIIUXCA.

4. ®opMupoBaHME Yy Yy4YalUXCS YMEHHUS BOCIPUHUMATh WU aHAJIM3UPOBATH
nHpopManuio, MPEACTaBICHHYIO B pa3iIuYHbBIX  (popMmax, MMOHUMATh
BEPOSITHOCTHBIA ~ XapakTEp MHOTHX PpPEaJbHBIX 3aBUCHUMOCTEH, MPOU3BOJAUTH
MPOCTEUIIINE BEPOSITHOCTHBIE PACUYETHI.

N3ydyenne marematuku B 8 Kilacce HampaBiIeHO Ha (OPMHUPOBAHUE CIICTYIOIINX

KOMIIETEHIINN
e y4cOHO-TIO3HABATEIHHOM;
® [[CHHOCTHO-OPHUEHTALIMOHHOM;
e pedIIeKCUBHOM;
® KOMMYHHUKATHUBHOW;



e  UH(POPMALMOHHOI;
®  COLMAIBHO-TPYAOBOM.
Martematudyeckoe 0Opa30BaHHE B IIKOJE CTPOUTCS C yYE€TOM MPUHLHUIIOB

HEMPEPHIBHOCTU (M3yUYEHUE MATEeMAaTUKU HA TMPOTSHKEHUU BCEX JIET OOy4YEeHUS B
IIKOJIE), MPEEMCTBEHHOCTH (y4eT TOJIOKUTEIBHOIO OIbITa, HAKOIJIEHHOTO B
OTEUECTBEHHOM U 3a PyOEKHOM MaTEMaTH4YECKOM OOpa30BaHUM), BAPUATUBHOCTH
(BO3MOKHOCTbH peasiu3allii OJHOTO W TOTO K€ COJIepaHusg Ha 0a3e pa3IM4HbIX
Hay4YHO-METOJIMYECKUX TMOJXO0J0B), i depeHumanun - (BO3MOKHOCTb IS
yYallluXxCcsd TMOJy4aTb MaTE€MATHYECKyl0 TMOATOTOBKY pPa3HOrO YpOBHS B
COOTBETCTBUHM C MX UHIUBUAYAIbHBIMU OCOOCHHOCTSMHU).

[InanupyeTcss UCHOJB30BaHME TaKUX  IEIarOTMYECKMX TEXHOJIOTHM B
NpernojiaBaHuy TpeaMeTa, kKak gaud@epeHrupoBaHHOE OOy4YeHHE, MPOOIEeMHOE
oOydyeHue, TEXHOJIOTUSI Pa3BUBAIOIIETO OOYyYEeHUsS, TECTUPOBAHUE, TEXHOJIOTHUS
kputnueckoro MbinuieHus, UKT. HMcnonb3oBaHWe 3THX TEXHOJIOTHH ITO3BOJIUAT
Oojlee TOYHO peaau30BaTh TMOTPEOHOCTH yYalIUXCA B  MaTEeMaTUYECKOM
00pa3oBaHUU M MOMOYKET MOJTOTOBUTH yUYAIMXCA K TOCYJAPCTBEHHOM HMTOTOBOM
aTTECTaIlUU.

KoHTponb pe3ynbTaToB 00Yy4YeHUS OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE
CICIYIOIIMX BHAOB OLECHKH W koHTposis 3YH: Bxoagmwui, TEKyUIui,
TEMaTUYECKUU, UTOTOBBIN. [Ipn 3TOM HCONB3ylOTCS paznuyHbie (HOPMBI OLEHKH
u  koHTposns 3YH: KoHTposibHas paboTa, JOMAaIIHAS KOHTpOJbHas paboTa,
camocTosiTesIbHasE paboTa, JOMalIHss npakTuyeckas pabora, JOMAIIHAS
caMoCTosITeIbHas paboTa, TECT, KOHTPOJbHBIM TECT, YCTHBIN OMPOC.

1.4. PesyabTaThl 00yueHust

[Tporpamma obecrieunuBaeT JOCTHKEHUE CICIYIONMIUX PE3yIbTATOB OCBOCHHUS
00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMUs:

JUYHOCHIHblE:

1) copMHPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHUS K YYCHHIO, TOTOBHOCTh H
CIIOCOOHOCTH 00YYaIONIMXCSI K CAaMOPAa3BUTHIO M CaMOOOpPAa30BaHUIO HA OCHOBE
MOTHBAIIMU K 00YUYEHUIO U MTO3HAHUIO, BRIOOPY MalibHElHIero oopasoBanus Ha 0aze
OPHUEHTUPOBKM B MHpe mnpodeccuii U Tpo(ecCHOHATBHBIX MPEANOYTCHUH,
OCO3HAHHOMY TMOCTPOEHUIO WHJMUBHUAYaJTbHOM 00pa30BaTEIbHON TPAEKTOPUU C
Y4€TOM YCTOMUYMBBIX TO3HABATEIbHBIX HHTEPECOB;

2) COOPMUPOBAHHOCTh  IICIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKU;

3) chopMUPOBAHHOCTh KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUHM U
COTPYJHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMU U MIIQIIIUMH, B 00pa30BaTEIbHOM,



OOILIECTBEHHO TOJIE3HOM, Y4YEOHO-HCCIEA0BATENbCKOM, TBOPYECKOM H JPYTrUX
BUJIaX JACSITEIbHOCTH;

4) yMeHHE SICHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW H
NUCPbMEHHOW peYM, TOHUMATh CMBICT TIOCTABJICHHOW 3a/Ja4yd, BBICTPAMBAThH
apryMeHTaIusl, MPUBOIUTH IPUMEPHI U KOHTIIPUMEDHI,

5) mpesncraBieHne 0 MaTeMaTHUECKOW Hayke Kak cdepe dernoBeYecKon
AesTeNbHOCTH, 00 »JTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH, JUIS Pa3BUTHS
[IUBUIIA3AIIHH;

6) KPUTHYHOCTh MBIIUICHHUS, YMEHUE PACIO3HATh JIOTHYCCKU HEKOPPEKTHBIC
BBICKA3bIBaHMSI, OTINYATH TUIIOTE3Y OT (haKTOB;

7) KpEaTUBHOCTh MBIIIJICHUS, WHHUIIMATHBA, HAXOJAYUBOCTh, AKTUBHOCThH IPHU
pelIeHnH anredpandyecKux 3ajay;

8) yMeHHE KOHTPOJIMPOBATH TPOILECC M PE3y/IbTaT YU4eOHON MaTeMaTH4ecKOn
JeSTebHOCTH;

9) cmOCOOHOCTh K AMOIMOHAIIBHOMY BOCIIPHSATHIO MAaTEMaTHUYCCKUX OOBEKTOB,
3aJ1a4, pEIUICHUM, PACCYXKICHUN.

Memanpedmemuble:

1) yMEeHHE CaMOCTOSITENILHO IJIAHUPOBATh AIbTCPHATUBHBIC MYTH JIOCTHIKECHHE
1ejael, OCO3HAaHHO BbIOMpaTh HaubOosee >3PEGEKTUBHBIE CMOCOOBI pPEIICHUMN
y4eOHBIX U TTO3HABATEIBHBIX 33/1a4;

2) yMEHHE OCYILIECTRIATh KOHTPOJb IO pPe3yJIbTaTaM M IO CIOCO0Y JeHCTBUI
Ha YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBI;

3) yMeHHME aJeKBAaTHO OICHWBATh NPABUJIBHOCTH M JIM OMIMOOYHOCTH
BBITIOJIHCHUSL y4eOHOM 3adaud, €€ OOBEKTHMBHYIO TPYAHOCTh M COOCTBEHHBIC
BO3MOXHOCTH €€ PELICHUS;

4) 0CO3HaHHOE BJIQJICHUE JIOTUYCCKUMU JECHCTBUSMH OTPEICIICHUS TOHSATHUH,
000011IeHHS, YCTAHOBJICHUS AHAJIOTHUH, KJ1accupuKaIuu Ha  OCHOBE
CaMOCTOSITEIILHOTO BEIOOpA OCHOBAHUN W KPUTEPUEB, YCTAHOBICHUS POJOBHIOBBIX
CBSI3EH;

5)yMeHHe  yCTaHaBIWBaTh MNPHYUHHO-CICACTBEHHBIC  CBSI3U;  CTPOUTH
JIOTUYECKOE PACCYXKIACHUE, YMO3AKITIOYeHUE (MHAYKTHUBHOE, NETyKTUBHOE W TIO
aQHaJIOTUH) U BBIBOJIbI,

6) yMenue  co3jmaBaTh, NPUMEHITH W TPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJCIM ¥ CXEMBl [JIsi pEHIeHUS Yy4eOHBIX U
MMO3HABATEIBHBIX 33]1a4;

7) yMEHUE OpPraHW30BBIBATH Yy4eOHOE COTPYAHUYCCTBO K COBMECTHYIO
JESTENHHOCTh C YUUTEJIEM W CBEPCTHHKAMH: OIMPEACIATH IEIH, PacCTIpeeiIcHIe
GyHKUMI U poJed y4YaCTHMKOB, B3aUMOJECHCTBHE W OO0lIME CcHOcOObl palOoThI;



yMEeHHUE paboTaTh B TPYIIE: HAXOAUTH OOIIUE PEIICHUS U pa3peniaTh KOH(QIUKTHI
HAa OCHOBE COTJIaCOBaHHWs TMO3WIMHA W yd4eTa HHTEPECOB; CIylIaTh HapTHEPA;
bopMyIHpOBaTh, APTYMEHTUPOBATH H OTCTAWBATh CBOE MHCHHUC;

8) chopMUPOBAHHOCTH YUeOHON M OOIIEIOIb30BATEILCKONH KOMIIETCHTHOCTH B
00JIaCTH  WCITOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHI
(MKT-koMneTeHTHOCTH);

9) nepBoHayYaIbHBIC MPEACTABICHUS 00 HISAX U O METOJaX MATEMAaTHKU Kak
00 YHUBEpCAIBHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJICITUPOBAHUS SBIICHHM
1 TIPOIIECCOB;

10) YMCHHE BHUACTh MATEMATHYCCKYIO 33Jladyy B KOHTEKCTE MPOOJIEMHOMN
CUTYaIlU! B IPYTUX TUCIHUILIMHAX, B OKPYKAIOMIEH KU3HU;

11) YMCHHE HaXOJWTh B PA3IMYHBIX HCTOYHHMKAX WH(OOPMAIIHIO,
HEOOXOUMYIO JUIsl PEHICHUS MaTeMaTHYECCKUX MPoOJeM, M MPEACTABIATh ¢ B
NOHIATHOW (popMe; MPUHHUMATH PEHICHUS B YCIOBHSX HEMOJIHOW M W30BITOYHOM,
TOYHOH M BEPOSATHOCTHOW MH(POPMAIIHH;

12) YMCHHE TIOHMMaTh M UCIOJb30BaTh MaTEMaTHYECKUE CpPEJICTBa
HATJISATHOCTH( PUCYHKH, YEpPTSHKH, CXEeMbl H Jp.) JUIA  WUIIOCTPAIUH,
UHTEpIIpETaIllui, apryMEeHTAlHH;

13) yMEHHE BBIABUTATh THUIOTE3bl MPU pEHICHUH Y4eOHBIX 3a7ad M|
NOHUMATh HEOOXOIUMOCTh X MPOBEPKU;

14) yMEHHE TPUMEHSATh WHIYKTUBHBIE U JIEIYKTUBHBIE CIIOCOOBI
paccyKIeHul, BUACTh pa3INuHble CTPATErUH PEUICHUS 3a/1ay;

15) NOHMMAaHUE CYIIHOCTU aJITOPUTMHYECKHX MPEANUCAHUN U yMEHHE
JIEHCTBOBATh B COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOATENIbHO CTaBUTh II€JH, BBIOMpAaTh U CO3/1aBaTh
QITOPUTMBI I PEHICHUS YYEOHBIX MAaTEMAaTHYECKUX MPOOIIeM;

17) yMEHHE TUTAaHUPOBATh M OCYIIECTBISTh JIEATEILHOCTD, HATIPABICHHYIO
Ha PEIICHHE 3a/1a4 UCCIIeI0BATEIBCKOTO XapaKTepa.

npeomemmuuple:

1) ymenue paboTaTh ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpHpPOBaHHUE,
M3BJICUEHUE HEOOXOAMMOW WH(GOpPMAIMK), TOYHO W TPAMOTHO BBIPAXKATH CBOH
MBICJIA B YCTHOUW ¥ MMCHbMEHHOM PEYH.MPUMEHSISI MATEMATHIECKYIO TEPMHHOJIOTHIO
U CHMBOJIUKY, WCIIOJIb30BaTh pa3IMYHBIC S3BIKM MaTeMaTHUKUA ( CIIOBECHBIH,
CUMBOJIMYECKHUH, Tpadudeckuii), OOOCHOBBIBaTH  CYXKICHHs, IPOBOIUTH
KJIacCU(DUKAINIO, TOKA3hIBATh MATEMATUYECKIE YTBEP)KICHHUS,

2) BajieHue 0a30BOM TIOHATUHHBIM aIapaToM: HMETh TPEJACTABICHUE O
quclie, BJIQJCHHE CHMBOJBHBIM SI3BIKOM aiureOpbl, 3HAHUE DSJIEMEHTAPHBIX
(YHKIIMOHAIBHBIX ~ 3aBUCUMOCTEH,  (OpMUpOBaHHWE  TPEACTABICHUHA O
CTAaTHCTHUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHPE M O PA3IMYHBIX CIIOCO0axX UX



U3y4YeHHus, 00 OCOOEHHOCTAX BBIBOJIOB M MPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN
XapakTep;

3) yMeHHE BBINIOJHSATH ajreOpandeckue mpeoOpa3oBaHUs PAlMOHATBHBIX
BBIPAKEHUM, MPUMEHATh WX I peuleHus y4yeOHBbIX MaTeMaTHYeCKUX 3ajad U
3a/1ay, BO3HUKAIOIINX B CMEKHBIX YU€OHBIX MpPEMETaX;

4) yMeHHE TIOIbh30BATHCS MAaTEMATUYCCKUMU (OPMYJIaMHU U CaMOCTOSITEIBHO
COCTaBJIATh (POPMYJIbI 3aBUCUMOCTEH MEXIy BEIUYMHAMH Ha OCHOBE OOOOIICHUS
YAaCTHBIX CJIy4aeB U SKCIEPUMEHTA;

5) yMeHME peliaTh JIMHEHWHBbIC M KBaJpATHBIC YpaBHCHHsS M HEPAaBEHCTBA, a
TaK)Ke€ MNPUBOJAMMbBIE K HHUM YPAaBHEHUS, HEPABEHCTBA, CUCTEMBbI; MPUMEHSTH
rpaduueckue TMpeACTaBICHUS IS pELIeHUs MW HUCCIEAOBAHMS YpaBHEHM,
HEPABEHCTB, CUCTEM; MPUMEHSTHh IOJYYEHHbIE YMEHUS IS pelleHus 3aaad u3
MaTEMaTUKU, CMEKHBIX TPEAMETOB, MPAKTHKU;

6) oBnageHre cucTeMol (YHKIMOHAIBHBIX MOHATHH, (YHKIIMOHAIBHBIM
A3BIKOM M CHMBOJIMKOW, yYMEHHE CTPOUTH Tpaduku (YHKIUH, OMHUCHIBATH HX
CBOICTBa, WCIOJb30BaTh (YHKIMOHAIBHO-TpadUYECKUE TMPEACTaBICHUS IS
OMMCAHMS U aHAJIM3a MaTEeMaTHUYECKUX 3a/1a4 U PEabHbIX 3aBUCUMOCTEH;

7) OBIIaJIcHWE  OCHOBHBIMH  CIIOCOOaMHM  TIPEJICTABICHUS W aHallu3a
CTaTUCTUYECKUX JAHHBIX; YMEHHUS pellaTh 3aJauyd Ha HAaXOXKIEHHE YacTOThl U
BEPOSTHOCTHU CIIy4alHbIX COOBITHIA;

8) yMeHHE TPUMEHSATh W3YYCHHBIC TIOHITHUS, PE3YJIbTaThl M METOHIBI TIp
pellIeHnH 3aJad U3 pa3MyHbIX pa3/leloB Kypca, B TOM UHCIE 3ajad, HE
CBOJISLIIUXCS K HEMOCPEACTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

2.Conep:xxaHue 00y4yeHUs
I'naBa 1. PaunonajbHble a1podu (23 yaca)

PanmonanpHas npo0b. OCHOBHOE CBOMCTBO JpOOH, COKpAIICHHE APOOeH.

ToxaecTBeHHbBIE IPe0OPa30BaHUs PALMOHAIBHBIX BhIpaXkeHnil. OyHKIUS y ==n
X

e€ rpaduk.

Heab: BrIpabOTaTh YMEHHE BBITIOIHATH TOXIACCTBEHHBIC MPEOOpa3OBaHUS
pallMOHATbHBIX BBIPAXKCHUH.

Tak kak ACHCTBUS C PAIMOHATBHBIMHU JIPOOSMH CYIIECTBEHHBIM 00pa3om
OMUPAOTCA Ha ACHCTBHUS C MHOTOYJIEHAMHM, TO B Hayaje TeMbl HEOOXOAMMO
MOBTOPUTH C 00YYAIOIIMMUCS MPE0OPA30BAHMS LETBIX BHIPAKEHUN.

['maBHOE MeCTO B TaHHOM TeMe 3aHUMAIOT aJrOPUTMBI JEUCTBUH C IPOOSIMHU.
VYuyanuecs NOMKHBI MOHUMATh, YTO CyMMY, Pa3HOCTb, MPOU3BEJICHHE M YaCTHOE
npoOeil Bcerjga MOXHO MPEACTaBUTH B BuAe JApoou. IIpuoOperaemble B JaHHOU
TEME YMEHUS BBINOJHATH CJIOKEHHE, BBIUMTAHUE, YMHOKEHUE U JIeJIeHHe ApoOei



ABJIAIOTCSL ONMOPHBIMH B NMpeoOpa3oBaHMSIX APOOHBIX BblpakeHuid. [loaTomy um
cieayer yAeaUTh ocoboe BHuUMaHue. HemnenecooOpa3Ho mepexoguTbh K
KOMOMHUPOBAHHBIM 3a/JIaHUSIM Ha BCE JIEUCTBUA C APOOSMHU MpexJe, 4eM OynyT
YCBOEHBI OCHOBHBIE aITOPUTMBI. 3a/1aHMsI HA BCE AEUCTBUS C IPOOSMU HE JTOTKHBI
OBITh U3ITUIITHE TPOMO3AKUMU U TPYAOEMKHUMH.

[Ipy HaxoXIE€HUM 3HAYEHMH OpoOed AaroTCs 3aJaHus HA BBIYUCIEHUS C
MOMOIIBIO  KaJbKyJsiTOpa. B gaHHOW Teme paciupsiioTcs CBEACHUS O
CTaTUCTHUYECKUX XapaKTEepUCTHKaX. BBOAUTCS MOHATHE CPEIHETO TAPMOHUYECKOTO
psiJa IOJOKUTEIbHBIX YHCEIL.

N3yuyenue Tembl 3aBepiiaeTcs pacCMOTPEHUEM CBOMCTB rpaduka GyHKIUN
y = 5

X

I'naBa 2. KBaapaTubie kopuu (19 yacos)

[lonsitue 00  uwppanmoHalIbHBIX  uyucinax. OOmwMe  cBeAeHUs O
JNEUCTBUTENBHBIX uuciaxXx. KsaapaTHbiii KopeHb. [loHSITHE O HaXO0XICHUH
npUOIMKEHHOTO0 3HAYEHUS! KBaJApaTHOTO KOpHs. CBoMCTBa KBaJIpaTHBIX KOPHEH.
[IpeobpazoBaHus BEIpKEHUH, COACPKAIMNX KBaApaTHbie KOpHU. DyHKINA y =Vx ,
e€ cBoiicTBa U rpaduk.

Heab: cucTeMaTU3UpOBaTh CBEACHUS O PpAalMOHAIBHBIX 4YHUCIAX W JaTh
npescTapieHne 00 MPPalMOHANIBHBIX UYMCIIAX, PACHIMPUB TEM CaMbIM TOHATHE O
yuclie; BBIPA0OTaTh yMEHHE  BBINOJHATH MPEeoOpa3oBaHUS  BBIPAKECHUH,
COJIepKalllUX KBaJAPATHbIE KOPHHU.

B nanHOi#l TeMe ydaiiuecs Moiay4aroT HauyajlbHOE MPEICTABICHUE O MOHATUHI
nercTBuTeNbHOrO yncaa. C 3To# 1enbio 0000IIa0TCs U3BECTHBIE 00YJaroITUMCS
CBEJICHHS O pallMOHAJIbHBIX uuciax. [[ns BBeleHUS MOHATUS UPPALUOHAIBHOTO
Yyyclia MCHOJIb3YETCSI UHTYUTUBHOE IMPEICTABICHHE O TOM, YTO KaXKIbId OTPE30K
MMEET [UIMHY W TMOTOMY KaXJOW TOYKE KOOPAMHATHOW NPSAMOM COOTBETCTBYET
HekoTopoe uyucno. [lokaspiBaeTcsi, YTO CYHIECTBYIOT TOYKH, HE HMMEIOLIUE
palMoOHaIBHBIX a0CIHCC.

[Ipu BBegeHMM MOHATUS KOPHS MOJIE3HO O3HAKOMUTH OOYHYaIOIIUXCS C
HAXO0XKJIEHUEM KOPHEH C MOMOIIBIO KAJIBKYJISATOPA.

OcCHOBHOE BHHMaHHUE YAENSAETCS MOHATHIO apU(PMETHUECKOTO KBaJAPAaTHOTO
KOpHS M CBOMCTBaM apu(PMETHUECKUX KBAAPATHBIX KOpHEH. JlokasbIBaroTcs

TEOPEMBI O KOPHE W3 IPOU3BEIEHUS M JPOOM, a TAKKE TOXKAECTBO +a’ =|a,
KOTOpBIE TOJy4ar0T NMPUMEHEHHE B MPE0oOpa3OBaHUAX BBIPAKEHUN, COIEPIKAIIUX

KBaApPaTHBIC KOPHH. CHGI_II/IaJ'H)HOG BHUMAHHUC YIACIIACTCA 0CBO60>KI[€HI/IIO oT

a a
APPALIMOHAILHOCTH B 3HaMeHaTesjle ApoOM B BBIpAXKEHHUAX BHIAd —, — —.
pp P P %' Jotde

YMenue npeoOdpa3zoBbIBaTh BhIPAXKEHUS, COIEpKALIEe KOPHHU, YACTO MCIOJIb3YyeTCs



KaK B CaMOM Kypce aireOppl, TaKk M B Kypcax TeOMETpUH, anreOpbl M Haydaj
aHanu3a.

[Iponomkaercs pabora MO pa3BUTHIO (PYHKUIMOHAIBHBIX MpPEICTABICHUN
oOyuatormuxcs. PaccmatpuBatorcs ¢yHKIus y=+x, €€ coiictBa u rpaduk. [Ipu
M3ydeHuH QYHKIHMHU y=+/x , TOKAa3bIBAETCS €€ B3aUMOCBA3b ¢ QYHKIHEH y = X2, Ije
x >0.

I'nasa 3. KBaapaTusbie ypaBHeHusi (21 gac)

KBagpatHoe ypaBHeHune. @opMysna KOpHEM KBagpaTHOTO YpaBHEHMS.
Pemienne panMoHANBHBIX ypaBHEHWW. PemieHue 3amad, nOpUBOASIIMX K
KBaJpaTHBIM YPABHEHUSIM U MPOCTEHIIIUM pallMOHAIbHBIM YPAaBHEHUSM.

Hean: BoIpaboTaTh YMEHHS pelIaTh KBaJAPATHBIE YPABHEHUS U MPOCTEHIIne
palMOHATbHBIE YPABHEHUS U IPUMEHSTh UX K PEIICHUIO 33/1a4.

B nawane Tembl NMpUBOIATCS MPUMEPHI PEUICHUS] HEMOJHBIX KBaJPATHBIX
ypaBHEHUW. DTOT MaTepuan cucreMaTuzupyercs. PaccMaTpuBarOTCs alrOpUTMBbI
pelIeHns HENOJHBIX KBaJApaTHBIX YPAaBHEHUMN Pa3IMYHOTO BUJA.

OCHOBHOE BHHMAHME CJIeyeT YAEIMTh PEIICHHUI0 YPaBHEHUM BHaa ax’ + bx
+ ¢ =0, rne, a =0, ¢ ucnonabzoBanueM ¢GopMmynbl KOpHel. B nanHoW Teme
yyaiiuecss 3HaKomsTcsa ¢ Qopmynamu Bueta, BbhIpakalolldMU CBSI3b MEXIY
KOPHSIMU KBaJpaTHOTO ypaBHEHHUs U ero koddduimentamu. OHU UCTIONB3YIOTCS B
JajdbHEHIIEM TIpU JOKAa3aTEIbCTBE TEOPEMBI O PA3JI0KEHUU KBaJIpaTHOTO
TPEXUJICHA HA JTMHEWHbIE MHOKUTEIIN.

VYyamuecss OBIaAEBalOT CIOCOOOM pelieHus] JAPOOHBIX pPAIMOHATBHBIX
YpPaBHEHUH, KOTOPBIM COCTOUT B TOM, UYTO PEIICHUE TAKUX YPABHEHUU CBOJIUTCA K
PEUIEHUIO COOTBETCTBYIOIIMX LEIbIX YPAaBHEHUW C MOCIEAYIOUIUM HCKIIOUEHUEM
MTOCTOPOHHUX KOPHEM.

N3ydeHne NaHHONW TeMbl MO3BOJSET CYIIECTBEHHO pAaCIIMPUTH amnmapar
YPaBHEHUM, UCIIOJIB3YEMBbIX ISl PEIIEHUS] TEKCTOBBIX 3a]1a4.

I'naBa 4. HepaBenctBa (20 yacos)

UucnoBble HepaBeHCTBA M HUX cBoWcTBa. llowieHHoe cioxeHne u
YMHOXEHHE YMCIIOBBIX HEpaBEeHCTB. llOrpemrHocTs U TOYHOCTH MPUOIMKECHHUS.
JInHeliHbpIe HEPABEHCTBA C OJJHOW IIEPEMEHHON U UX CUCTEMBI.

Henb: 03HaKOMUTH O0YYAIOIIMXCS C IPUMEHEHUEM HEPABEHCTB ISl OLEHKU
3HAYEHUI BBIpAXKEHUH, BbIPA0OTaTh YMEHHUE pellaTh JIMHEHHbIE HEPABEHCTBA C
OJHOW MEPEMEHHON U UX CUCTEMBI.

CBoiicTBa 4YMCIIOBBIX HEpPABEHCTB COCTaBISAIOT Ty 0a3y, Ha KOTOpOM
OCHOBAaHO pPEIICHUE JIMHEMHBIX HEPABEHCTB C OJIHOW NEpPEMEHHOM. Teopemsbl O
MMOWIEHHOM CJIO)KEHUH M YMHOXX€HHW HEPABEHCTB HAXOMST IMPUMEHEHHE IIpHU
BBIIIOJIHEHUN MPOCTEUIINX YIOPAXKHEHUM HA OLEHKY BBIPAXKEHHH 10 METOMY



rpanul. BBoxdrcs monatus  abcomtotHoM  IlorpemHocTM M TOYHOCTH
MPUOIMKEHUS, OTHOCUTEIHHON MOTPEITHOCTH.

YMeHus npoBOAUTH JE€IYKTUBHBIE PACCYKACHHUS MOJYYAIOT Pa3BUTHE, KAK
MpU JOKA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TaK U MPU BBINOJHEHUU YIPaKHEHUU
Ha JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHreM JIMHENHBIX HEPABEHCTB C OJAHOM IEPEMEHHOU aeTcs
MOHATUE O YHCIIOBBIX MPOMEXKYTKAX, BBOASATCA COOTBETCTBYIOIIME HA3BaHUS U
o0o3HaueHusi. PaccMOTpeHHMIO CHUCTEM HEpPaBEHCTB C OJHOW MEpEeMEHHOU
MPEAIIECTBYET O3HAKOMJICHHE OOYYaIOIIUMXCSl C TOHSATUSIMHU TEpEeceUeHUs u
00bEeIMHEHUSI MHOYKECTB.

[Ipy pemieHMH HEPABEHCTB HCHOJB3YIOTCS CBOMCTBA PaBHOCHIBHBIX
HEPaBEHCTB, KOTOPBhIE pPa3bICHAIOTCA Ha KOHKPETHBIX mpumepax. Ocoboe
BHUMAaHUE CIEYET yIeIUTh OTPA00TKE YMEHUS peliaTh NPOCTEUIIINE HEPaBEHCTBA
Bua ax >b, ax <b, ocraHOBHBIIKCH CHICIMAIBHO Ha ciTydae, korjaa, a<0.

B aT10ii Teme paccMaTpuBaeTCs TaKXK€ PEUICHHE CUCTEM JIBYX JIMHEMHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPBIC 3allUCAHbI B BUE
JIBOMHBIX HEPABEHCTB.

I'nmaBa 5. CreneHb ¢ HeJIbIM MoOKa3aTejaeM. JjeMeHTbl craTHucTHkm (11
4acoB)

CreneHp Cc LENbIM MOKa3aTeleM U ee cBokcTBa. CTaHAApTHBIM BUJ YHUCIA.
HauvanbHbie cBefieHust 00 OpraHu3alii CTaTUCTUYECKUX UCCIIE0BAHMIM.

Heab: BbIpabOTaTh yMEHHE NPUMEHSTH CBOMCTBA CTENEHH C IIEJIBIM
MoKa3aTeJeM B BBIYMCICHHUSIX M TMpeoOpa3oBaHusX, CHOpPMHUPOBATH HadaIbHBIE
NpeJICTaBlIeHUsI 0 cOOpe U TPYNIHUPOBKE CTATUCTHUECKHUX TAHHBIX, WX HATJISTHOU
UHTEPIPETALIUH.

B aT0if Teme GopMyIUpYIOTCS CBOMCTBA CTENEHU C IEIBIM ITOKa3aTesIeM.
Meton nokKa3aTelnbCTBa ATUX CBOMCTB IOKA3bIBACTCS HA NPUMEPE YMHOXKCHUS
CTEIEHENW C OJAWHAKOBBIMM OCHOBAHUSMHU. JlaeTcs MOHATHME O 3aluCU 4YKCia B
CTaHIApTHOM Buae. [IpuBoasTCA npUMEpPHl HCHOJIB30BaHUS TAaKOW 3alUMCH B
dusnKe, TEXHUKE U IPYTUX 00JIaCTAX 3HAHHM.

VYyamuecss moay4yaroT HayalbHbIe TMPEACTABICHHS OO0 OpraHU3AINH
CTATUCTUYECKUX HUcciaeqoBaHUNA. OHU 3HAKOMSTCS C MOHSTUSMHU T€HEpaJbHOU U
BEIOOPOYHON ~ COBOKYITHOCTH. [IpuBoasTCS ~ TpUMEpPBl  MPEACTABIICHUS
CTAaTHUCTHYECKUX JaHHBIX B BHUAC TaOJHUI] YAaCTOT W OTHOCUTEIBHBIX YACTOT.
OO6yuaronuMmces peasiaraloTcsl 3aJaHrs Ha HaXO0XKICHHUE M0 TaOJIuIe YacTOT TaKUuX
CTATUCTUYECKUX XapaKTePUCTHUK, KaK cpeJHee apudmeTudyeckoe, Mojaa, pa3max.
PaccmarpuBaeTcss BOmpoC O HariasilHOW HWHTEPNPETALUH CTATUCTUYECKOU
nHpopmanuu. M3BecTHbIE OOYYAIOIIUMCS CIIOCOOBI HATJISIAHOTO IMPEICTaBICHUS



CTaTUCTHUYECKUX JaHHBIX C IOMOIIbIO CTOJOYATBIX M KPYTrOBBIX JUArpaMm
pacIIMPSAIOTCS 32 CUET BBEACHUS TaKUX NOHSATUH, KaK IMOJIUIOH U THCTOTpaMMa.

6.IloBTOpenne (8 yacon)

Hean: IloBTopeHue, 0000IMIEHNE U CUCTEMaTH3alMs 3HAHUNM, YMEHUU U
HABBIKOB 3a Kypc anreOpsl § kiacca.
KouTpoJsbHbie padoThI
Kontponbshas padora Ne 1 «Panumonaibable IpoOU U UX CBOMCTBa»
KontponsHas pabora Ne 2 «Omnepamuun ¢ apoOsmu. JIpoOGHO-parimoHaibHas
byHKIHS»
Kontponbsnas pabora Ne 3 «IlonsiTre apudmeTniyeckoro KBajpaTHOrO KOHS U UX
CBOWCTBa»
KonTtponbsnas padora Ne 4 «IIpumenenre cBOMCTB apuMETHIECKOT0 KBaIPaTHOTO
KOPHSI»
Kontponbnas pabota Ne 5 «KBaapaTHbie ypaBHEHUS»
KonTtponbsnas pabora Ne 6 «/IpoOHble panioHaIbHbIe YPaBHEHUS
KonTtponbshas padora Ne 7 «HucnoBbie HEpaBEHCTBA U UX CBOWCTBA»
KonTtponbshas pabora Ne 8 «HepaBeHcTBa ¢ 0JIHON IEPEMEHHON U UX CUCTEMBbI»
KonTtposnbHas padota Ne 9 «Ctenens ¢ 1enbIM oKa3zaTeIeM»
Nroropas koHTponbHas padota Ne 10

Tabauna TeMaTHYECKOro pacnpefeaeHnsi KOJIM4eCTBA 4YacoB:

No Paznensl, TeMbl KommuecTBo yacos
m\

ABtopckast | PaGouas
nporpamMma | mporpamma
I'naBa |.PanuonajbHbie 1pooH 23 23
1 | PanroHanbsHbIE IPpOOU M UX CBOMCTBA 5 5
2 | CymMa 1 pa3HOCTh ApoOei 7 7
3 | IlpousBenenne u 9acTHOE ApoOeii 11 11
I'nasa |l. KBagpaTHble KopHHI 19 19
4 | JleCTBUTCIBHBIC YHCIIA 2 2




5 | ApupmMeTnueckuil KBaapaTHbI KOPEHb 5 )
6 | CoiicTBa apuMETHUECKOTO KBAIPATHOTO KOPHS 4 4
7 | [IpumeHeHue CBOMCTB apu(pMETHYECKOTO 8 8
KBaJIpaTHOTO KOPHS
I'nasa |11. KBagpaTHble ypaBHeHus
21 21
8 | KBaapatHoe ypaBHEHHE U €r0 KOPHU 11 11
9 | ApoOGHbie palmoHaIbHBIE YPABHEHHUS 10 10
I'nasa |IV. HepaBencrBa 20 20
10 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA 9 9
11 | HepaBeHcTBa ¢ 0OIHOM NEPEMEHHOM U UX CHUCTEMBI 11 11
I'maBa V. CreneHs ¢ neJibIM nokasaresaeM. JJIeMeHThI 11 11
CTATHCTHKH
IloBTOpEeHUE 8 8
Bcero 102 102

1.5. IlnanupyemMbie pe3yJibTaThl H3yUeHHs Kypca ajareopsl B 8 kiacce

PAIIMMOHAJIBHBIE YUCJIA

OOyyaromuiics HayIuTCs:

1 )moHMMaTh OCOOEHHOCTH IECATUYHON CUCTEMbI CUMCIICHHUS;

2)BNaZieTh OHSITHSIMH, CBI3aHHBIMU C JIETUMOCTHIO HATYPAIBHBIX YHCET;

3)BbIpakaTh YHWClIa B OKBHBWICHTHOW (Gopme, BbIOuUpas Hauboiee
MOIXOIAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIIHH,

4) cpaBHUBATh M YIOPSIOYMBAThH PAIIMOHATLHBIC YNCTIA;

5) BBIMIONHATH BBIYUCIICHHS C PAMOHATBHBIMH YHCIAMHU, COYETas YCTHBIC U
MMMCEMEHHBIE TIPUEMbI BEIYUCIICHUN, TPUMEHEHUE KaJIbKYISATOPa,;

OOyyaromuics MOyIUuT BO3MOKHOCTb:

6) TTO3HAKOMHTHCS C TMO3UIIMOHHBIMU CHCTEMaMH CUHCIICHUS C OCHOBAHHSMH,
OTJIMYHBIMU OT 10;

7)yrnyOuTh W pa3BUTh MPEJCTABICHUS O HATYPAIbHBIX YHCIAX M CBOMCTBAX
JIETUMOCTH;




8) HAy4YHTHCS HCIOIB30BaTh NPUEMBI, PAMOHATIU3UPYIOUIUE BHIUCHUIICHHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BBIYUCIICHHMSI, BEIOMPAsT TIOIXOASTITIIN IS
CUTYallUU CrocoO.

JIEVCTBUTEJILHBIE UMCJIA
OOyyaromuiicss Hay4uTCs:

l)ucnionp30BaTh HauadbHBIC TPEJCTABICHHUS O MHOXXECTBE ICHCTBUTEIHHBIX
qHCceT;

2) BrnageTs MOHATHEM KBaJIPATHOTO KOPHSI, IPUMEHSTH €T0 B BBIYUCICHUIX

OOy4aromuiics: MOTy4UT BO3MOKHOCTD:

3)pa3BUTh MPEICTABICHUE O YUCIE U YHCIOBBIX CUCTEMax OT HATYPAJIbHBIX JIO
JICHCTBUTETBHBIX YUCEIT; O POJIM BEIYUCIICHUH B YEIOBEYECKOM MPAKTHKE;

4)pa3BUTh U yrIyOUTh 3HAHUS O JCCATUUHOMN 3alMCH JACHCTBUTEIBHBIX YHCEI
(mepuouuecKue U HeTIEPUOUIECKHUE IPOOH).

N3MEPEHUS, ITPUBJIMDKEHW A, OLIEHKHN

OOyyarouiics Hay4uTCs:

1)ucnonp3oBaTh B XOJI€ pEIICHUS 3a/lad JJIEMEHTApHBIC MPEICTaBICHHUS,
CBSI3aHHBIC C MPUOJIMIKEHHBIMY 3HAYCHUSMHU BEITUYHH.

OO0yyaroluiics MoJTy4uT BO3MOKHOCTD:

2) TOHATH, YTO YKCIOBbIE JIaHHBIE, KOTOpbIE HCHOJB3YIOTCS IS
XapaKTepUCTUKH OOBEKTOB OKPYKAIOIIETO MHUpa, SBISIOTCA MPEUMYIECTBEHHO
npUOIMKEeHHBIMU, YTO MO 3alKMCH MPUOJMKEHHBIX 3HAYCHHM, ColepiKalluxcs B
MH(GOPMAIIMOHHBIX HCTOYHUKAX MOKHO CYJIUTh O MOTPEITHOCTH MPUOIIKEHHUS;

3) MOHATH, YTO TOTPEIIHOCTh pe3yJbTaTa BBIYUCICHUN JIOJDKHA OBITh
con3MepHuMa C TOTPEIIHOCTHIO0 UCXOHBIX TAHHBIX

AJITEBPANYECKHUE BbIPAXKEHUA

OOGyuaronuics HAy4YnuTCS:

1)BiIafeTh TOHSATHUSAMH «TOXJIECTBO», «TOXJICCTBEHHBIC IMPEOOPA30OBAHHSIY,
peniath 3aa4u, coiepxaiire OykBeHHbIC JaHHbIe, padoTath ¢ (hopMyIamu;

2)BBITIOHATH MPEOOPa30BaHMsI BBIPAKCHUM, COACPKAIMIUX CTEIICHHU C IEITBIMU
MOKAa3aTeNsIMA U KBaJPaTHBIE KOPHH,

3)BBITIOIHATH TOXJICCTBEHHBIC MPEoOpa30BaHMs PAIMOHATBHBIX BBIPAKCHUM
Ha OCHOBE MPaBUJI HAJT aNTeOpandecKuMu Jpo0sMu

OOyuaromuicst MoTy4nuT BO3MOKHOCTD:

4)Hay4uThCS BBIIOHITH MHOTOINATOBBIE TPEOOPA30BaHUS PAMOHATBHBIX
BBIPKEHUM, IPUMEHSS IMUPOKUI HAOOP CTOCOO0B U MTPUEMOB;

S)npuUMeHSTh TOXXKIECTBCHHBIE MPeoOpa3oBaHMs IS pEIICHUS 3amad  u3
Pa3TUYHBIX Pa3/IesioB Kypca.

YPABHEHUA

OOyuaronuiics HAy4YnuTCS:



l)pemiath KBaApaTHblE W JpPOOHBIE pALMOHAIBHBIE YPABHEHUS C OJHOM
IIEPEMEHHOU

2) MmoHUMAaTh YpPAaBHEHMS KaK BAXKHEHIYI0 MAaTeMaTUYECKYI0 MOJENb
ONMMCAHMS U U3YUYEHUS PA3HOOOPA3HBIX pEalbHBIX CUTYyallMi, pellaTh TEKCTOBBIE
3a/1a4uu aNreOpandecKuM METOI0M

3) npuMeHsTh TpaduyecKue NpeACTaBICHUS ISl UCCIIEAOBaHUs YpaBHEHUN

VY4eHHUK MOJIyYUT BO3MOXKHOCTb:

4)oBnasieTh CHCIUAIBHBIMUA TPUEMAMU DCEIICHUS YPaBHEHUH, YBEPEHHO
OpUMEHSTh anmapar YpaBHEHUW [UJIi pelIeHHs pPa3HOOOpa3HbIX 3ajad U3
MaTEMaTUKU, CMEKHBIX MTPEJMETOB, MPAKTUKU

5) npumeHsITh rpaduyYecKre MPENCTABICHUS Ui UCCIICOBAHUS ypaBHCHUH,
coJiepKalux OyKBEHHbIE KO3(P(PUIIUEHTHI.

HEPABEHCTBA

OOyyarouiicss Hay4uTCs:

1)moHMMaTh W TPUMCHATH TEPMHHOJIOTHIO M CHUMBOJIUKY, CBSI3aHHBIC C
OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

2)peliath JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CUCTEMBI

3) mpuUMEHSATH ammapaT HEpPaBEHCTBA I PEUICHUS 3a1a4 W3 Pa3IndHbIX
pa3zesnoB Kypca

OO0yyaromunCcAnOoNyYUuT BOZMOKHOCTh HAYUUTHCS

4)pa3HOOOpa3HBIM  MpHEMaM  JIOKa3aTeIbCTBA HEPABEHCTBA,  YBEPEHHO
NPUMEHSTH alnmapaT HEPaBEHCTB JJIA PEIICHUs Pa3sHOOOpPa3HBIX MATEeMaTHYECKHX
3a/1ay ¥ 33724 U3 CMEKHBIX MPEIMETOB, MPAKTHKY;

S5)IpUMEHITh  KOOPAWHATHYIO MPSIMYIO U1 HM300pakeHUS MHOMKECTBA
PEILIEHUN JTUHENHOTO HEPABEHCTRBA.

OCHOBHBIE ITOHATUA,UNCJIIOBBIE ®YHKIINN

OOyyaromuiicss HayIuTCS:

1)moHuMaTh ¥ HCIIONIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3BIK (TCPMHUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

. k
2) crpoutsb rpaduku GyHKIMA Y = X y=x , UICCJIeJOBATh CBONCTBAUYMCIIOBBIX

(GyHKITMH HA OCHOBE M3yUYEHUS MMOBEJACHUS UX TPAPUKOB;

3)noHrMaTh (YHKIUIO KAaK BAXKHEUITYI0 MaTEeMAaTHYCCKYH0 MOJCHIb JUIs
ONMCAaHUSl TMPOLUECCOB W  SABJICHUW  OKPYXKAIOWIETO  MHUpA, NPUMEHSTH
(GYHKITMOHAIBHBINA SI3BIK ISl OTHCAHWS W WCCICIOBAHUS 3aBHUCHUMOCTEH MEXITY
bU3NYECKUMU BETUYUHAMH.

OOYHAIOMHHC 116 1yt BO3MOKHOCTD HAYTHTBCS:

4)IpOBOANTH HMCCJICIOBAHUS, CBS3aHHBIC C M3YYCHHEM CBOWCTB (YHKIUU Ha
OCHOBE I'pa)UKOB U3YUEHHBIX (PYHKIIHMA



5)ucnonb30Bath (QYHKIIMOHAIBHBIC MPEICTABICHUS U CBOMCTBA (DYHKIIMA IS
peleHnss MaTeEMaTUYECKUX 3aa4 U3 Pa3JINYHbIX Pa3esioB Kypca.

OIIMCATEJIbHASA CTATUCTHUKA

OO6yyaromuiics HAay4HUTCS UCII0JIb30BATh IIPOCTEHUILINE CIOCO0BI
IIPECTABJICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX.

OOyyaromuiics TOJYYUT BO3MOXKHOCTH MPUOOPECTH OMNBIT MPOBEICHUS
CIIy4ailHbIX JSKCIEPUMEHTOB, B TOM 4YHCJE€ C TOMOMIbIO KOMIBIOTEPHOTO
MOJIETUPOBAHMSI, HHTEPIIPETAIIMN UX PE3YJIHTATOB



3. Kanennapno- reMatuyeckoe mianupoBanue. Anredpa, 8 kiacc, 3 yaca B Heaelnto, Bcero 102 yaca

®opMbl, THIIBI

Cpoxu npoBeeHust

Homep HaumeHoBaHue
- OcHoOBHOE CoacpKaHUuEC 1 BUADBI A€CATECJIbHOCTH YHALIIUXCH
OKa H3Y4aeMOU TEMbI
yp y KOHTPOJISI no e dakty
NJIaHy
I'mara |. Pantnonanwsubie 1pobu — 23 yaca
1(1) |PanmoHanbHbIC dopMyIHPOBKA TIOHATHS «PAlMOHATBHOE BBIPAKEHUE)», YMETh YR
BBIPKCHUSI. pasnuyarh Ieable M APOOHBIC BBIPAKEHUS, HAXOJWTHh 3HAUCHUE KOHTPOITh
TpoOu.
2(2) Parnmonansabie ApoOH. |YMETh HAXOUTH MPU KaKUX 3HAYCHHUSIX IEPEMEHHON NMeeT .
OpoHTaATBHBIN
CMBICTT paIlliOHATFHOE BBIPAXEHHE, TOTTYCTUMBIC 3HAUCHISI KOHTPOID.
NIEPEMEHHOW B BBIPAXXCHHUH, 00JIACTh ONPENCTCHUS] PYHKINUA  |CanocTosTelb
as pabora
3(3) |OcHoBHOe cBOicTBO |DOpPMYIHPOBAaTH OCHOBHOE CBOMCTBO pallMOHAJIbHOW JpoOHM u|Maremarudec-
apoowu. IPUMEHSTH €T0 JUIs TPeoOpa3oBaHus Apoodei KiH AUKTAHT
4(4) |Cokparmienue apodeii. [3HATh AITOPUTM COKpAICHUsS JPOOU,yMeTh MIPUMEHATh €ro MpH|CaMocTosTe b

BBIIIOJTHCHWH 3aJaHHUA

ast paboTa




5(5) |Coxkpaiienue apoOeii. |YMeTh MPUBOAUTD APOOH K ONPEICICHHOMY 3HAMEHATEIIO, CamocrosTenbH
c)OpMyYITHPOBATH ANTOPHTM STOTO JCHCTBHS, yMETh IPHMEHSTH |27 PadoTa
ero.

6(6) |Cnoxenue napoOeii c¢|BbIMOIHITH CIIO’KCHHUE npooei C OJIMHAKOBBIMH | B3anMHbIi1
OJINHAKOBBIMU 3HAMEHATEISIMH, YMETh ()OPMYJIMPOBATh AITOPUTM JACUCTBHIA U |KOHTPOMIE.
3HAMCHATCIISIMH. IPUMCHSTH €TO JlunaKTHIeCKTE

MaTepHabl

7(7) |Bbruntanue apoOei c|BbIMOIHITEH CJIOKEHUE npo0eit c OJIMHAKOBBIMU

. N NunuBuayanbH
OJIMHAKOBBIMH 3HAMCHATCIIMH, ~ ONPEICTUTh ANIOPUTM  JACHCTBHH, YMETb|, it wouroms.
3HAMCHATCIISIMH. IPUMECHSTH €TO TecTrpoBanue

8(8) |Cmosxenue npobeii ¢ |BBINOIHATL clOKeHHE JIpOOCH ¢ pasHBIMH 3HAMEHATEIISIMH, | BsauMHbIi
pa3HBIMH OTIPEICTUTH ANITOPUTM JEHCTBHH, YMETh PUMEHSTh €T0 KOHTPOJIb.
3HAMEHATEISIMH. Maremarmraec

KWW TUKTAHT

9(9) |Berunrtanue apobeii ¢ |BbIMOAHATE claoKeHHE apoOei ¢ pasHbIMM 3HAMEHATCIISIMH, |B3auMHblii
pa3HbIMHU OIPECITUTD aJITOPUTM JACHCTBUH, YMETh IPUMEHSATD €r0 KOHTPOJIb.
3HAMEHATEIIIMU Aunaicriieciue

MaTCpHaJIbl
10(10) |Cnoxxenune u BeImonHATE ClOXKEHWE W BBIUUTAHWE JpOOEH C pa3HBIMU
NunuBuayanss

BBIUUTAHUE JIPOOEH.

3HAMEHATEIsIMU,  XOpPOLIO  3HAaThb  AJTOPUTM  JEWCTBUM,

BBIMIOJIHSITh ~ pa3iMuHble  MpeoOpa3oBaHUd  palMOHATbHBIX

BBIPAKCHU U

bl KOHTPOJIb.

TectupoBanue




11(11) |Cnoxenue u BbeImonHAT,  pa3nuyHble  NMPEoOpa3oBaHHUS — PalMOHATBHBIX | PPOHTAIBHBIN
BBIYUTAHUE IPOOCH.  |BBIPaXKCHUMU, JIOKA3bIBATh TOXJIECTBA, MPUMEHSS MIMPOKuid |KOHTPOIb.
JunnakTudyeckue
HabOp CIOCOOOB U MPUEMOB
MaTepUabl
12(12) |Konmponvuas paboma VHuBHyabH
Nel. BIif KOHTPOJIB.
13(13) |YMHOxeHHe npoOeii. |BBIMONHATE yMHOXEHUE JApoOCH, ONpeAeTuTbh  aarOPUTM |PpoHTaIbHBI
JNEUCTBUSL, YMETh IIPUMEHSATH €r0 ompoc
14(14) |Bo3Benenue apoOu B |BeIMOMHATE BO3BeACHHE JpOOM B CTENEHb, OIPEICIUTh |B3anMHbIil
CTETICHb. QJITOPUTM JIEHCTBUS, YMETh IPUMEHSTH €TO. KOHTPOJIb.
Maremarnuec-

KUWA TUKTAHT

15(15) |YMHuoxeHue apobeii. |BBIMOIHATE YMHOXKEHHE APOOEH, pasaudHbIe MpeoOpa3oBaHust|PpoHTATbHEII
palOHAJBLHBIX BhIPAKCHUHN KOHTPOJIb.
JnpakTudaeckue
Marepuralbl
16(16) |denenue apobeii. BeInosiHATE JeneHne apoOeH, ONpeACIITh alrOPUTM ACHCTBHS, | CaMOCTOATEIbH
as pabora

YMETb IPUMEHSTH €TO.

17(17)

Henenue apooeii.

Bremmonuate nenenuwe apoOel, pasnuyHble MPeoOpa3oBaHMS
PaIMOHAIILHBIX BHIPAKCHUH.

@poHTaIBHBIN
KOHTPOJIb.
TectupoBanue




18(18)

[Ipeo6pazoBanue BpInoNHATE CIIOKEHWE, BBIYUTAHUE, YMHOXXEHUE U [EJICHUE DpOHTAIbHBIH
paloHaIbHBIX palMOHANIBHBIX ApO0O€i, MHOTrOIIaroBbIe Ipe0Opa30BaHUS |KOHTPOIIb.
BBIPAKCHU . paliOHANBHBIX ~ BBIDAKCHUW, TMPHUMEHSsI MHPOKUi  Habop|lIpaxrnyeckas
CIIOCOOOB ¥ MPUEMOB pabota
19(19) |IIpeobpazoBaHue BbINOJIHATE CIIO)KEHUE, BBIYMTAHUE, YMHOXEHHUE U JECJICHUE DpOHTAbHBIH
paloHaIbHBIX palMOHANIBHBIX JpOOE,  MHOromIaroBble  MPeoOpPa30BaHUS |KOHTPOIIb.
BBIPAKCHU. palOHANBHBIX ~ BBIPAKCHUH, MPHUMEHAS MHMPOKU Habop|lIpakTinyeckas
CIIOCOOOB ¥ MPUEMOB pabota
20(20) |ITpeobpa3zoBanue BbINOJIHATE CIIOKEHUE, BBIYMTAHUE, YMHOXEHHUE U JECJICHUE
o CaMOKOHTpOIBb
panoHaIbHBIX palMOHANIbHBIX JIpo0Oei,  MHOroIIaroBele  MpeoOpa3oBaHUs
" . . CaMocCTOSITEeNIbH
BBIPAKCHU M. palOHANbHBIX  BBIPAXKEHUH, MpPUMEHssI IIMPOKUM Habop ast paGoTa
CIOCO00B U IPUEMOB
k )
21(21) OYHKUHA Y = ~ U ee dopmynupoBaHue ornpeeacHus PyHKIM 00paTHOM
X

rpaduk.

IPOIMOPIIMOHATIBHOCTH Y=K/X, TJie K He paBHO 0, 1 yMETh
CTPOUTH €€ TpaduK, 3aIOMHUTH ONPEICIICHUE TUIIEPOOJIBI,
MOHUMATh U MCTOJIb30BaTh (DYHKIIMOHAIBLHBIC TTOHSITHS U SI3bIK
(TepMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);

Bzanmubiit
KOHTPOJIb.
JnpakTudaeckue
MaTepHuabl

22(22)

OyHKIUA Yy = % U ee
rpaduxk.

3Hath cBoiicTBa (pyHKIMI y=K/X, e K He paBHO 0, U yMeTh
CTPOUTH €€ Tpaduk,

CaMOKOHTpOJIb
CamocrosATensH
ast paboTa




23(23) |Koumponvuas paboma WuauBuyanb

No2. HBIN

KOHTPOJIb.
24(1) |ParuonanbHbie uyncia. |I[IpuBOAUTH MPUMEPHI pallHOHAIBHBIX YHCE, CPABHUBATH B3aumublit
YIOPsIA0YMBATh palliOHAJIbHbBIC YHCIIA KOHTPOJIb.
Jnnaktnyeckue
MarepHuabl
25(2) |UppammoHanbHbIe [IpuBOANTE NMPUMEPHI PAITMOHATIBHBIX U UPPALMOHATIBHBIX
(2) bpatt P & p PBI pall ppalt CaMOKOHTpOJIb
YUCIIa. 4yucell, CpaBHUBATh YKCIIa CaMOCTOSTOIbH
ast pabora
26(3) |KBampaTHble KOpHH. BiianeTs noHaTHEM KBaApaTHOIr0, HAXOAUTH 3HAYCHHUS B3aumHblii
apupMETHIECCKUX KBaJPATHBIX KOPHEH KOHTPOJIb.
Maremarnyec-
KWW TUKTAHT
27(4) |Apudmerndeckuii Haxonute 3HaueHus apudMeTnueckux KBaJpaTHBIX KOPHEH,

KBaJIpaTHbIN KOPEHb. |MOJIB3YSACH TAOMUIIEH KBaJAPAaTHBIX KOPHEH, OMPENEsaTh CMbICH | B3aumubrii
BBIPAXXEHUS, CTOSAIIETO 101 KOPHEM KBaJpaTHBIM, HAXOIUTh KOHTPOJIb.
3HAYEHHUE TIEPEMEHHOI Aupaxrieckue

MaTCepHraJIbl
28(5) |YpaBuenue x° =a. ChopmynupoBaTh anropuT™M peIIeHUs] ypaBHEHUS, YMETh B3auMHbIi

KOHTPOJIb.




rpaduUecKu ONpeaAeNIsaTh YUCIO KOPHEH ypaBHEHHS, pelIaTh Huakrudeckue
YpaBHEHUS TAHHOTO THUIA MaTCpHaIbl
29(6) |YpaBHeHue x’ =a. PemaTes ypaBHEHHSI, ONIPEACIATH CMBICH BBIPAKCHUH, HAXOAUTh |PPOHTaTbHBIN
npuOIMKEHHOE 3HAU€HHE KBAJAPATHOI'O KOPHS KOHTpOIIb
CamocrosTensH
ast pabora
30(7) |®ynkmus y=+xuee |Crpouts rpaduk GyHKIHH Y = v/X , YOPMYIUPOBATH CBOICTBA | B33UMHbIN
rpaduk (GYHKIIMY, TOHUMAaTh ¥ UCIIOIb30BaTh (PYHKIIMOHAIbHBIE KOETpOIE.
P ' y ’ y MaremaTuyec-
MOHSITUSA U SI3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUCHHUS ), Kutif TMKTAHT
31(8) |®ynkums y=+xuee |Crpouts rpadux GyHKIHH Y = /X , 3HATH CBOHCTBA QYHKIMH,  |B3anMHbIit
rpadux KOHTPOJIb.
UCCIIEIOBATh CBOMCTBA(DYHKIIMM HA OCHOBE U3YUCHUS JIMIaKTHYECKHE
MOBEJICHUS MX IpadUKOB,; MaTepHrabl
32(9) |KBampatHsbiit kopeHb |Jl0Ka3bIBaTh TCOPEMBI O KOPHE M3 MPOM3BEACHHUS U IPOOH, B3auMmHblii
U3 IPOU3BCIACHUS U NPUMEHSTH UX B MPe0Opa30BaHUM BBIPAKECHUHN KOHTPOJIb.
npo6u MaremaTtuuec-
KWW TUKTAHT
33(10) |KBaapatHbliit kopeHb |[IpUMEHATH TECOPEMBI O KOPHE U3 NMPOM3BEICHUS U IPOOH B dpoHTATLHBI
U3 MPOU3BE/ICHUS U npeoOpa3oBaHUH BBIPAKEHUM KOHTpOJIb TecTr
I[pO6I/I poBaHue
34(11) |KBaapatHblii KopeHb |JloKa3bIBaTh TCOPEMBI O KBaJAPATHOM KOPHE U3 CTCIICHH, DpoHTANEHBIN
U3 CTETICHHU. OPUMEHATH UX B IPEOOPa30BaHUU BbIPAKEHUM KOHTPOJIB

CaMocCTOATENRLH




ast pabora

35(12) |Koumponvnas paboma WuauBuyanb
No3. HBIN
KOHTPOJIb.
36(13) |Boinecenue BpIHOCUTHE MHOXKHUTEND 34 3HAK KOPHSA U BHOCUTh MHOKUTEIIb
MHOXUTEIIA U3-T10/] 1101, 3HaK KOpHs DpoHTANBHBIN
II
3HaKa KOpPHSI. OHpoc
37(14) |Buecenne MHOKHUTENS |BBIHOCHTH MHOXKHTENb 3a 3HAK KOPHSI M BHOCUTh MHOXKHTE/b Bzaunmubii
I10J1 3HaK KOPHSI. I10J1 3HAaK KOPHSI KOHTpOJIb.
Maremarnuec-

KUWA TUKTaHT

38(15) (IIpeobpaszoBanme CdopmynupoBaTh aJroOpuTM MpeoOpa3oBaHUs BBIPAXKEHUH, B .
3aNMHBIN

BBIPAKCHHU, CONEPHKAUIMX KBATPATHBIE KOPHH, HCTIONb3Ys TEOPEMBI O KOPHE |\ o
COJIEPIKaIIIX U3 TIPOU3BEICHUS U IPOOH, YMETh MPUMEHSTH €T0. CaMOCTOSTeIbH
KBaJpaTHbIC KOPHHU. as pabota

39(16) (ITpeobpazoBanme Hcnonb3oBaTh (hOPMYITBI COKPAILIEHHOTO YMHOXEHUS TIPH
BBIPKEHU, npeoOpa3oBaHUU BBIPAKEHUN, COIEPKAIINX KBAAPATHBIE KOPHH |CaMOKOHTPOIIb
coJIepIKanIux TectupoBanue
KBaJIpaTHbIC KOPHHU.

40(17) |IIpeobpa3oBanue CdopmynupoBaTh aITOPUTM OCBOOOKIACHHS OT BzanMubIi
BBIPAKEHU, UPPAIMOHATHPHOCTH B 3HAMEHATEIISAX IPOOH, YMETh MPUMEHSTE | KOHTPOJIE.

Maremartuuec-




COZIepKaInX
KBaJpaTHbIE KOPHH.

€ro.

KHU JUKTAHT

41(18) |IIpeodOpazoBanue VYMeTh 0CBOO0XKATHCS OT UPPALMOHATIBHOCTU B 3HAMEHATENE | Bsaumubii
BBIPAKECHUM, KOHTPOJIb.
CcO Hepmamnx CamocTosTeENbLH
KBaJIpaTHbIC KOPHHU. ad pabota
42(19) |Koumponavnas paboma WuauBuayanb
N4, HBIN
KOHTPOJIb.
I'nasa Ill. KBagpatnsie ypaBHeHus — 21 gac
43(1) |Ompenenenue 3HaTh ONpeesIeHHE KBAIPaTHOIO YPaBHEHUS, peliaTh 5
OpoHTaATBHBIN
KBaJpaTHOTO KBaJpaTHbIC YPAaBHEHUS ompoc
ypaBHEHHUS.
44(2) |Henomusie ChopmynupoBaTh OIpeaCIICHUE U AITOPUTM PEIICHUS BsanmHubrii
KBaJIpaTHBIC HETOJIHBIX KBAJPATHBIX YPaBHEHUS, PEIIaTh HETIOTHBIC KOHTPOJIb.
Camocrosrens-
YpaBHEHHS. KBaJpaTHbIC YPAaBHEHUS
Has paboTa
45(3) |Pemenne kBajpaTHBIX |Pemarh KBajpaTHBIC ypaBHEHUS, TOHUMATh YPAaBHEHUS KaK B3auMHbIi
yYpaBHEHUU BAKHENIIYIO MATEMAaTUYECKYIO MOJENb JJ1 ONMMCAHUS U KOHTPOJIb.
BBIJICICHUEM KBaJpaTa |M3y4CHHs pa3HOOOPa3HBIX PEAIbHBIX CUTYaIlui,peniaTh 3a1aun  |unakruieckue
MaTCpHraJIbl

JIBYWICHA.

C IPUMEHEHHUEM KBaJIPATHBIX YPABHEHUM




46(4)

Pemenue kBanpatHbix |CHopMyarpoBaTh AITOPUTM PELICHUS KBAAPATHOIO YPABHEHUS, |Bsauvubiii
ypaBHEHUH 110 UCCIIEIOBATh KBAJpaTHOE YpaBHEHHUE M0 JUCKPUMHUHAHTY U KOHTPOJIb.
dopmyne D. K03 puIreHTaM, 3aIOMHUTH (POPMYITy KOPHEH KBapaTHOTIO CamocrosiTerns-
ypaBHEHHUS Hasg paboTa
47(5) |Pemenne kBagpaTHbiX |CHOpMYIHUPOBATEH ATOPUTM PEIICHUS HEMOJHOTO KBaJAPATHOTO
ypaBHEHUH 110 ypaBHEHUS, 3alIOMHUTH (OPMYITy KOPHEH KBAJAPATHOTO B3aumHbIit
dbopmyne Di. ypaBHEHUS KOHTPOIb.
TecTtupoBanue
48(6) |Pemrenwe 3amau ¢ Pemiath TekcTOBBIE 3a/1a4M, UCTIONB3YS B KAUECTBE BianMHbL
MTOMOIIBIO anreOpanyecKo MoJIeNId KBaJpaTHbIC YpaBHEHUS KOHTPOJIb.
KBaJpaTHBIX CamocCTosTENb-
ypaBHEHHIA. Hast paboTa
49(7) |Pemienue 3amay ¢ PemaTe TeKCTOBBIC 3a/1a4M, UCIIOIB3Ys B KAUECTBE BRayMHL
MOMOIIIbIO anreOpanyecKo MoJIeNId KBaJIpaTHbIC YpaBHEHUS KOHTPOJIb.
KBaJpaTHBIX JunakTuueckue
YPaBHEHUM. MaTepHrabl
50(8) |Teopema Buera. CdopmynpoBaTh alNropuT™ pelleHns KBaJpaTHbIX ypaBHEHUi |B3anMubri
C IIOMOIIBIO TeopeMbI Buera KOHTPOJIb.
Camocrosrens-
Hasi paboTta
51(9) |Teopema Buera. HaxoauTh mogb0opoM KOPHU KBaAPATHOTO YPABHEHUS, Bsaumublii
UCIIONIBb3Ys TeopeMy Buera KOHTPOJIb.

JlngakTudecKue




MaTrepuabl

52(10) |Peurenue kBampatHbeix |Pemath KBagpaTHbIE YpaBHEHUS, pellaTh TEKCTOBBIC 3aJIa4H, r y
o . pynmnoBoit
ypaBHEHH. UCIIOJIb3YA B KQUECTBE alre0panyeckoi MOJEIH KBaJApaTHbIE KOHTPOI.
YpaBHCHMUA, JlnmakTuyeckue
MaTepHuabl
53(11) |Koumponvnas paboma WuauBuayanb
No5. HBIN
KOHTPOJIb.
54(12) |Peurenue mpoOHBIX CdopmynnpoBaTh anroput™ pereHus APOOHBIX PALHOHATBHBIX |[pyrmosoii
palMoHaIbHbIX ypaBHEHUI, CBOJS pEUICHUE TAKUX YPABHEHUH K PEIIEHUIO KOHTPOIIb.
ypaBHEHHUII. JMHEWHBIX U KBAJPAaTHBIX YPABHEHUH C MOCIETYIOIIUM CamocrosTens-
UCKJIFOUEHHEM ITOCTOPOHHUX KOPHEMH Has pabota
55(13) |Pemrenue mpoOHBIX Peruats 1poOHbIC paliHOHANIBHBIC YPABHCHNUSI, CBOAS PCIICHHC | dponrasubrii
palMoHaIbHbIX TaKUX YPaBHEHUH K PEIICHUIO JMHENHBIX U KBaIPaTHBIX KOHTPOIIb.
ypaBHEHHUIL. YpaBHEHUH C MOCIEAYIOINUM UCKIIOYEHHEM TOCTOPOHHUX CamocrosTes-
KOpHEii Has paboTa
56(14) |Pemenue npoOHBIX Pemrats IpOOHbIC PALIHOHATIBHBIC YPABHCHUS, CBOJS PCIICHUC | yupuayash
paOHAIBHBIX TaKUX YPAaBHEHHMM K PEIIECHUIO JTUHEWHBIX U KBaJAPATHBIX bIiA
YpPaBHEHUU. YPAaBHEHUH € MOCIEAYIOUIUM UCKIIFOUEHUEM IIOCTOPOHHUX KOHTPOJIb.
KOpHeH TectupoBanue
57(15) |Pemrenne npoOHBIX Pemiats 1poOHbIe pallMOHaNbHbIE YPABHEHUS, CBOJS penieHue  |[‘pynmosoii

KOHTPOJIb.




CamMmocTosATeNhb-

paIrmoOHATBHBIX TaKUX YPAaBHCHHH K PEIICHUIO TMHCWHBIX U KBAJPATHBIX
YPaBHECHU. YPAaBHEHMH C ITOCIEAYIOIUM UCKIIFOUEHUEM IIOCTOPOHHUX Hasi paboTa
KOpHEU
58(16) |Perenue 3anau c ANropuTM penieHus TEKCTOBBIX 3aJa4 Ha ABW)KEHUE. PelaTh  |Bsauvumrii
MTOMOIIIBIO TEKCTOBBIC 3a]]a4M, HCIIOJIh3Ys B KAUECTBE aIreOpandecKoi KOHTPOJIb.
paIrMoHAIbHBIX MOJIeNT APOOHBIC YPaBHCHHSI CamocTosTens-
ypaBHEHHIA. Hast paboTa
59(17) |Pemenue 3amay ¢ AJNTOPUTM pellieHus TEKCTOBBIX 3aJ1ad Ha padoTy. Pemarts DpoHTATHBI
TOMOIIIBIO TEKCTOBBIC 3a]]a4M, HCIIOJIb3Ys B KAUECTBE aIreOpandecKoi KOHTPOJIb.
paIrMoHaAIbHBIX MOJIeTI APOOHBIC YPaBHCHHSI CamocTosTens-
ypaBHEHHIA. Hast paboTa
60(18) |Pemienue 3amau ¢ AJITOPHUTM PEIICHUs TEKCTOBBIX 3a/ia4 Ha CILIABBI M PACTBOPBL. | dponrasbrii
IOMOIIBIO PemaTh TekcTOBBIE 3371241, UCIIONB3Ys B KAUECTBE KOHTPOIIb.
parMOHAIbHBIX anredpanueckor MojeNu JpOOHBIE YpaBHEHUS Hunakrnyeckue
YPaBHEHUM. MaTepHrabl
61(19) (I'paduueckuii criocod |3HaTh rpaduUECKHii CIIOCOO pEIIeHHs YpaBHEHUI. ['pynmosoit
pELICHUs] YPABHEHUM. KOHTPOJIB.
Camocrosrens-
Has paboTa
62(20) |Pemenue qpoOHBIX Pemats qpoOHbIE palliOHAIBHBIE YPABHEHHUS, CBOS PEIICHUE | Biauvubiii
paIrmoOHAIbHBIX TAaKUX YPABHCHHH K PEIICHUIO TUHEWHBIX U KBAJAPATHBIX KOHTPOIIb.
ypaBHEHUH. YPaBHEHHH C IMOCIIEIYIONUM UCKIFOUEHUEM MTOCTOPOHHUX Camocrositens-
Has paboTta

KOpHEH




63(21) |Koumponvuas paboma WuauBuyanb
Noé. HBIN
KOHTPOJTb.
I'nmaBa IV. HepaBencta — 20 yacoB
64(1) |Yucrnossie dopMyIHpPOBaATh OMPE/IEICHUE YUCIOBBIX HEPABCHCTB, Bsa .
NMHBbIN
HEPaBCHCTBA. YMETh HHTEPIPETUPOBATH HEPABEHCTBO C IIOMOIIIBIO KOHTPOJIb.
KOOPJUHATHOM MPSMOM, TOHUMATh ¥ IIPUMCHSITh CaMoCTOSTEb-
TEPMHUHOJIOTUIO ¥ CHMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM Has paboTa
HEPABCHCTBA,
65(2) |Ywuciossie YMeTh 10Ka3bIBaTh HEPABEHCTBA B3aumubrii
HEpPaBEHCTBA KOHTPOJI.
Camocrosrens-
Has paboTa
66(3) |CaoiicTBa uncioBbIX |DOPMYIHPOBATH U TOKA3hIBATH CBOWCTBA YHCIOBBIX BsanmHubrii
HEPaBCHCTB. HEPaBEHCTB, PEIICHUE HEPABEHCTB KOHTPOJIb.
CamocrosTesnb-
Has paboTa
67(4) |CsoiicTBa uMCIIOBBIX |PelieHue HEpaBEHCTB, UCIIOJIb30BATh almapaT HEPaBEHCTB JJis | PpoHTaIBHbII
HEPaBEHCTB. OIICHKH TIOTPEIIHOCTH U TOYHOCTH MPUOIMKESHUS KOHTPOJIb.
JIngakTu4ecKue
MaTCepHraJIbl
68(5) |Cnoxenue uncioBeiX |DOPMYIHPOBATH AJATOPUTM CIIOKECHHS YHCIOBBIX HEPABCHCTB, |PpPOHTaIbHbIN
KOHTPOJIb.

HEPABEHCTB.

YMETh IPUMEHSTH €TO

IIpaxTrueckas




paborta

69(6) |YmHOXCHUE DopMyIHPOBaATH AATOPUTM YMHOXKEHUS YHCIIOBBIX HEPABEHCTB, g
@poHTAIBHBIN
YHCIIOBBIX yYMETb MIPUMEHSTH €T0 KOHTPOJIS.
HCPAaBCHCTB. TectupoBanue
70(7) |IorpemHOCTh U Hcnonp30BaTh anmapaT HEPABEHCTB /ISl OLICHKH IMOTPEITHOCTH | PPOHTaIbHbIH
TOYHOCTh ¥ TOYHOCTH MPUOITHKCHHS KOHTPOIB.
. IIpakTrueckas
npUOIMKEHUH
paborta
71(8) |Yucnossie Haxonuts nepeceyenue n 00beIMHEHNE MHOXKECTB B
IPOMEKYTKH. YaCTHOCTHU YUCJIOBBIX MPOMEXYTKOB TOHUMATh U IIPUMEHATh B .
3aMMHBIN
TEPMHUHOJIOTHUIO ¥ CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
KOHTPOJIb.
HEPABEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB; CaMOCTOSTe b
Has paboTa
72(9) |YmcnoBbie ChopmynupoBaTh OnpeeIeHNs YUCIOBBIX IPOMEXYTKOB, 3HAThH B .
3aMMHBIN
IIPOMEKYTKH. ux 0003HaUYCHHE U Ha3BaHUE, YMETh N300pakaTh YHCIOBOU KOHTPOIE
IIPOMEKYTOK Ha KOOPIUHATHOU MPAMOU CaMOCTOSTE b-
Has paboTa
73(10) |Koumponvuas paboma NuanBuayansb
Ne7. HBII

KOHTPOJIb.




74(11) |Pemenue HepaBeHCTB |CPOpMyIMPOBATH ANTOPUTM PEIICHUS HEPABCHCTB C OTHOM B3anmHeIii
C OJTHOU TIEPEMEHHOM. |epEeMEHHOM, yMETh MPUMEHSThH ero. Pemars nuHelHbIe KOHTPOJIB.
JunnakTudyeckue
HEpaBEHCTBA
MaTepUabl
75(12) |Pemienue HepaBeHCTB |Periarh JIMHEHHBIC HEPABEHCTBA, UCIIOJB3YsI CBOMCTBA BzanmHbIii
C OJIHOM MEePEeMEHHON. |YHUCIOBBIX HEPABEHCTB KOHTPOJIb.
CamocrosTens-
Has paboTta
76(13) |Pemienue HepaBeHCTB |Periath JIMHEHHBIC HEPABEHCTBA, UCIIOJB3YsI CBOMCTBA ['pynmnosoi
C OJIHO# MEePEeMEHHOMN. [YMCIIOBBIX HEPABEHCTB, N300paKaTh PEIICHUE HA KOOPAUHATHOM |KOHTPOTIE.
o CamocrosTens-
pSIMOK
Has paboTa
77(14) |Pemienuie HepaBeHCTB |PemaTh TMHEHHBIE HEPABEHCTBA, UCTIONB3YsI CBOWCTBA WnmBnayans-
C O/IHO MepeMeHHOMN. [YHCIIOBBIX HEPAaBEHCTB, N300pakaTh pelieHre Ha KoopauHaTHou [HPH
o KOHTPOJIb.
npsAMOK
TectupoBanue
78(15) |Pemienue cucrem CdopmynupoBaTh aaropyuT™M PEIISHUs] CUCTEM JTUHEHHBIX BsanmHubIii
HEPaBEHCTB C OJTHOW  |HEpaBEHCTB. Pemath CHCTEMBI IMHEWHBIX HEPABCHCTB, B TOM KOHTPOJIb.
o o CamocrosTens-
NEPEMEHHOM. qHClie TAKUX, KOTOPBIE 3allMCaHbl B BUJIE IBOMHBIX HEPABEHCTB
Has paboTa
79(16) |Pemenue cuctem PemaTh cUCTEMBI TUHCHHBIX HEPABEHCTB, B TOM YHCIIC TaKUX, |B3auMHEI
HEPABEHCTB C OJIHOM  |KOTOpBIC 3alMCaHBI B BHJIC JBOWHBIX HEPABEHCTB, M300paxarp | KOHTPOIb.
o o o CamocrosTens-
MEPEMEHHOM. pelleHre ¢ MOMOIIBI0 KOOPAMHATHON MPSIMOM
Has paboTa
80(17) |Pemienue cuctem Pemath cucteMbl IMHEWHBIX HEPABEHCTB, B TOM YUCJIC TAKUX, |DPpoHTanbHBIH

KOHTPOJIb.




HEPABEHCTB C OJIHOMN

KOTOPBIC 3aIlIMCaHbl B BUAC I[BOﬁHBIX HCPaBCHCTB, I/1306pa)KaTB

JlugaKTHIecKue

MIEPEMEHHOM. pelieHre ¢ MOMOIILI0 KOOPJUHATHON MPSMOM MaTCpHaJIbI
81(18) |Pemienue cuctem Pemath cUCTEMBI TUHEHHBIX HEPABEHCTB, B TOM YHCIIC Takux, |['pymmoBon
HEPABEHCTB C OJIHOM  |KOTOpBIE 3aMKCaHbl B BHJIC JBOWHBIX HEPABCHCTB, H300paxkaTp | KOHTPOTIb.
o o o CaMOCTOATEIIb-
MIEPEMEHHOM. pEIICHHE C ITOMOIIbIO0 KOOPIUHATHOM MPSIMOU
Has paboTta
82(19) |Pemienue cuctem PemaTth cUCTEMBI TUHEHHBIX HEPABEHCTB, B TOM YHCIIC TaKUX, |PpoHTaTbHBII
HEPABEHCTB C OJHOU KOTOpPBIE 3aIIMCAHbI B BUJIE JIBOMHBIX HEPABEHCTB KOHTPOJIb.
[ePEeMEeHHOI CamMocCTOsATEIb-
Has paboTa
OHMpOnbHAsL paboma
83(20) |K O Nupusuayais
No§. HBIN
KOHTPOJIb.
84(1) |OmpenencHue cTeneHy |3HATH OMPEACICHUE CTCIICHH C LIEIbIM ITOKAa3aTeIeM, HAXOAUTh | PpOHTAIbHBIH
C LEJIBIM 3HAYEHUE BBIPAKECHUMN KOHTPOJIb
JIngakTu4ecKue
OTPHUIIATEIIBHBIM
MaTCpHaJIbl
TTOKa3aTeJIeM.
85(2) |Crenens c 1eNIbIM 3HaTh ONMpEICIICHUE CTEIICHHU C IIEIBIM ITOKa3aTeIeM, HaXOIUTh |PpOHTAIbHBIH
OTPUIIATETHHBIM 3HAYEHWE BBHIPAKCHHM, IPEACTABICHUE BHIPAKCHUS B BUJIC KOHTPOIIB
CaMoOCTOSTENNbH
MoKa3aTeseM. Tpoou




ast pabora

86(3) |CsoiicTBa cTeneHu ¢ |3HATH CBOMCTBA CTEICHU C IICJIBIM [TOKa3aTelIeM DpoHTANIbHBIN
LETTBIM TTOKa3aTeNIeM. KOHTpPOJIb
TectupoBanue
87(4) |CsoiictBa crenenu ¢ |[IpuMeHSATh CBOMCTBA CTEIIECHU C LIEBIM [TOKA3aTEIeM MPH DpoHTaILHBIH
LEJIbIM MMOKa3aTelIeM. |BBIMOJHEHUU BBIYMCICHUN U TPeoOpa30BaHUU BbIPAXKEHUI KOHTpOIIb
CamocTosiTens-
Has paboTta
88(5) |CranaapTHbIN BH]T Hcnonap30BaTh 3alUCh YHCEN B CTAHAAPTHOM BHJIE IS BsanMubIi
qHClIa. BBIPQYKEHUS U COTIOCTABIICHUS Pa3MEPOB 00BEKTOB, KOHTPOJIb.
JnnakTuyeckue
JUTMTEIILHOCTH MPOIIECCOB B OKPYIKAIOIIEM MHUPE.
MaTepHuabl
89(6) |BeimonHeHme Hcrnonap30BaTh 3alUCh YHMCENT B CTAHAAPTHOM BHJIE IS DpoHTANBHBIN
JeNUCTBUM HaA BBIPQYKEHUS U COTIOCTABIICHUS Pa3MEPOB 0OBEKTOB, KOHTPOJIb .
CamocrosTensH
YHCJIAMH B JUTMTEIILHOCTH MPOIICCCOB B OKPYIKAIOIIEM MHUPE.
as pabora
CTaHJapTHOM BHJIC.
90(7) |Coop u rpynmupoBka |[IpuBOAMTH MPUMEPHI PEIPE3CHTATUBHON U I'pynmnosoit
CTaTUCTUYECKHUX Hepernpe3eHTaTUBHON BbIOOpKH. M3BiekaTh HHpOpMALIHIO U3 KOHTPOIIB.
Camocrosrens-
JAHHBIX TaOJINI] YACTOT U OPTaHU30BHIBATh HH(POPMAIIUIO B BUAE TaOIHUI] 5
o Hasda paodoTa
9acTOT, CTPOUTH HHTCPBATBHBIN PSIJT
91(8) |Coop u rpynmupoBka |M3BiekaTh HHGOPMALIHMIO U3 TaOJIMI] YaCTOT M OPraHU30BbIBaTh |[pymmoBoi
CTAaTUCTHYECKUX UH(GOpPMAIIMIO B BUJIE TAOJIMII YaCTOT, CTPOUTh UHTEPBaIbHbI  |KOHTPOIL.




CamMmocTosATeNhb-

TaHHBIX pan
Has paboTta
92(9) |Harmsmnoe Hcmonp30BaTh HATIISAIHOE TIPEICTABICHUE CTATHCTHUECKON IIpakruyeckas
npe/ICTaBICHUE MH(OPMAIIMYU B BUJIE CTOJIOYATHIX U KPYTOBBIX JHArpamMM, pabota
CTaTHCTHYCCKOU MOJIMTOHOB, TUCTOTPaAMM
nHpopmaru
93(10) |HarmsaHoe VYpoxk 3akperieHus u3ydeHHoro. Mcmnonp30BaTh HArJsIHOE BsanmHubIii
IpeICTaBICHNE NPEJICTaBICHNE CTATUCTUICCKONW MH(OPMAIIUY B BUJIC KOHTPOJIb.
o Camocrosrens-
CTaTUCTUIECKON CTOJI0YATHIX U KPYTOBBIX JIHArpaMM, MOJUTOHOB, TUCTOTPaMM s
Has paboTa
uHdopMauu
94(11) |Koumponvuas paboma |. WuauBuayaib
Ne9. HBIN
KOHTPOJIb
[ToBTOpeHue § yacos
95(1) |IToBTOpEHUE TEMBI BsanmubIii
«IIpeobpazoBanue KOHTPOJIb.
Camocrosdrens-
parMoOHAIbHBIX
Has paboTa

BBIPAKCHUID.




96(2) |IToBTOpEeHHE TEMBI BsauMubIit
«IIpeobpazoBanue KOHTPOJIb.
o Camocrosrens-
BBIPOKCHUH,
Has paboTta
coJiep KaIInux
KBa/IPATHBIC KOPHUY.
97(3) |IToBTOpEHUE TEMBI BsanMHubIit
«Pemenne KOHTPOJIb.
Camocrosrens-
KBaJIpaTHBIX
_ Has pabota
yYpaBHCHHIAY.
98(4) |IToBTOpEHUE TEMBI BianMHusIit
«Pemenne KOHTPOJIb.
Camocrosrens-
KBaJIpaTHBIX
. Has paboTa
ypaBHCHHIAY.
99(5) |HMToroBeiii 3a4er WuauBuayaib
HBII
KOHTPOJIb
100(6) |HAmoecosas WuauBuyab
KOHMPOJIbHAs paboma. HBIH
101(7)
KOHTPOJIb
102(8) |IToBTOpEHHE TEMBI B3auMHBbIi
«Pemenne cucrem KOHTPOJIB.
Camocrosrens-

HEPaBEHCTB C OJIHOMN




IIEPEMEHHON. Hast paboTta

4. Y4ueOHO-MeTOAMYeCKOe U MATEPUAIbHO-TeXHUYECKOe obecneueHmne

1.ABTopckas mporpamma 1o anredpe 8 kinacc. ABropsl  FO.H. MakapsiueB u ap. M.: «IIpocsenienue», 2009 r. CoopHuUK

«IIporpammbl o01Ie00pa3oBaTeNbHBIX yupexaeHuil. Anredpa. 7-9 knaccel. (6a30Bbiii ypoBeHb)». CoctaButens bypmucrtpona
T.A.- M: «IIpocBemienney, 2011r..

2. YueOnuk. «Anredpa 8 kinace» ABrop FO.H. MakaperueB u ap.. M.; "IIpocsemenune” - 2009 rog.

3. Anrebpa . 8 kiacc: moypounsle miansl mo yueonuky KO.H. MakaperueBa u np. ABropsi-coctaButenu T.JI. Adanachena,
JILA.Tanununa, Bonrorpazn; Yuurens ,2007

4. Jlmmaktudyeckre matepuanbl mo ainreope mus 8 kmacca / B.M. Xoxor, FO.H. MakapeiueB, H.I'. Munmok. — M.:
IIpocsemienue, 2006. — 144 c.
5.KuBas matemaTuka. YueOHO-MeToauueckuit koMruiekT. Bepcus 4.3. IIporpamma. Kommnerotepasie anboombel. M: MHT.

6. Hectannaptueie ypoku anre6psl. 8 kinace. / Coct. H.A. Kum. — Bonrorpaa: T/ «Kopudeity», 2006. — 112 c.
7.Anrebpa: TecThl 11 7-9 KimaccoB o01eo0pa3oBaTeNbHBIX yapexaeHuii. Mopakosud, A. I'. M: «Muemo3una»,2007

8.http://school-collection.edu.ru/ — enuHas KoyeKIus MUPPOBBIX 00PA30BATEIBHBIX PECYPCOB.
9. Bupryanbnas mkona Kupumia u Medomaus 7-11 xmacc

10. JlemoHCTpaIimoHHbIE TAOJIUIIBI, TOPTPETHl MATEMATUKOB

11. Texuuueckue cpeAcTBa OOYICHUS: BUACOMPOCKTOPHI, HOYTOYK, MPUHTEP, MHTEPAKTUBHAS JOCKA


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

5. Cnocoobl 1 opMbI OlIEHKH UX TOCTHKEHUS

B nmanHOM Kiacce BeOyIIMMH METOJaMU OOYy4YeHHsI TpPEeIMEeTy SBISIIOTCS: OOBSICHUTEIBHO-WUTFOCTPATUBHBIA |
PETPONYKTUBHBIN, XOTSI MCIIOJIB3YETCSl M YaCTUYHO-TTOMCKOBBIA. Ha ypokax MCIONB3yIOTCS 3JE€MEHTHI CIASAYIOMINX TeXHOJIOTHIl:
¢ depeHurpoBaHHOE 00yUeHUE, OOyUYEHHE C TPUMEHEHNEM TEKCTOBBIX 3aroToBOK, MKT.

DopMbI KOHTPOJIA:

e JlubdepeHurpoBaHHbIE CaMOCTOSITeNIbHbIE PA0OTHI, CcoOAEpXkallhe 3aJaHus 0053aTeIbHOr0 M TMOBBIIMIEHHOIO YPOBHA,
paccuutanHble Ha 5-20 MHUHYT, OLIEHMBA€Mble OTMETKOM «2» - HE clelaH 00s3aTeNbHbI YpOBEHb, «3» - MPaBUIIBHO
BBITMIOJTHEH 00s13aTEIbHBIA YPOBEHb, «4» - €Ccliu JOMyIleHa OJHa OIMOKa WJIM HECKOJbKO HETOYHOCTEH , «5» - MPaBUIBLHO
BBIIIOJIHEHBI BCE 3a/IaHUS WM JOIYLIEHA HETOYHOCTh, HE TPUBEAIIAs K HEMPABUIBHOMY PELIEHUIO.

e JlubdepeHurpoBaHHble KOHTPOJIbHBIE PAOOTHI, COAEpKALIUE 3aJaHusl 0053aTE€ILHOTO M TMOBBIIIEHHOTO YPOBHSI, BpeMs
BBIMOJHEHUS — 40 MUHYT, OILICHMBaeMbI€ OTMETKOM «2» - HE clieJlaH 0053aTeNbHbIN YPOBEHb, «3» - MPAaBUIBHO BBIIOJIHEH
00s13aTeIbHBIA YPOBEHD, «4» - €ClIi AOMYIIEHa OJHa OINOKA WM HECKOJIBKO HETOUHOCTEH, «5» - MPABUIBHO BBIIIOJHEHBI
BCE 3aJjaHUs WX JONYyIIEHAa HETOYHOCTD, HE IPUBEAIIAS K HEIIPABUIBHOMY PELICHHUIO.

®opMBbI OpraHu3anuy y4e0HoOro npouecca:

® UHIUBHUIYyalbHbIC, TPYIIOBHIE, HANBUAYAILHO-TPYNIIOBBIE, (DPOHTAIBHEIE,

® KJIACCHBIC M BHEKJIACCHBIC.
CucremMa ypoKoB YCJI0BHA, HO BCe K€ BbIEJAIOTCS CJeAyIoNe BUAbI:

o Vpox-nekuyus. llpenmonaraloTcs COBMECTHBIC YCWIMS Y4YUTENS W YUYCHHUKOB JUIS peHIeHUs oO0Imed mpoOIeMHON
Mo3HaBaTeIbHON 3amaun. Ha TakoM ypoke MCHONB3YyeTCs IEMOHCTPAIIMOHHBIN MaTepHrall Ha KOMITbIOTEpe, pa3padoTaHHBIN
YUYUTEIIEM WIN YYCHUKAMU, MYJIbTUMEIUNHBIC IPOIYKTHI.

o VYpox-npakmuxym. Ha ypoke yuammecs pabOTalOT HaJ pPa3IUYHBIMH 33JaHUSIMH B 3aBUCHMOCTH OT CBOEH
MOATOTOBIIEHHOCTH. BHibI paboT MOTYT OBITH CAMBIMHU Pa3HBIMU: MMCHbMEHHBIC CCIICIOBAHUSA, PEIICHUE PA3IMYHBIX 3a7a4,
M3y4eHHE CBOWCTB PA3NMYHBIX ()YHKIIHHA, TPAKTHIECKOE MPUMEHEHUE PA3IMYHBIX METOIOB pemieHus 3aaa4d. Kommprotep Ha
TaKUX YPOKaX HCIOIB3YETCS KaK AJIEKTPOHHBIM KalbKyJIATOp, TPEHAXEp YCTHOIO CYETa, BUPTyalibHasi Jaboparopus,
HMCTOYHUK CHPABOYHON UHPOPMAIUH.



e YVpok-uccnedosanue.Ha ypokeydamyecs: pemaroT IpoOJEMHYIO 3aJady HCCIEJOBATEIbCKOIO XapaKTepa aHAJIUTUYECKUM
METOJIOM U C IIOMOIIIbIO KOMIIBIOTEPA C UCIIOJIB30BAHUEM PAa3IMUHBIX JIAOOpATOPHIl.

o Kombunupogannwiii ypoK INpenarosaracT BbIIOJIHEHHE PadOT U 3aJaHUN pa3HOro BUAA. Ypok—uzcpa. Ha ocHOBe UrpoBOM
JEeSATENbHOCTH yYallluecs MO3HAI0T HOBOE, 3aKPEIUISIOT U3yUYEHHOE, OTpadaThIBAIOT PA3IMUHbIE yUeOHbIE HaBBIKH.

o Vpox pewenusa 3adau. BpipabaThiBalOTCS y yYallUXCSd YMEHMS M HaBBIKM PEIICHUS 3a/ady Ha YPOBHE O0Os3aTEIbHOU U
BO3MOXKHOM moAroToBke. JIroOOW ydamuics MOXKET HMCIOJIb30BaTh KOMIIBIOTEPHYIO MHPOPMALMOHHYIO 0a3y MO MeToJaM
pELIeHUs pa3IMYHbIX 3a/1a4, IO CBOWCTBAM JIEMEHTAPHBIX QYHKUMNA U T. 1.

e Vpok-mecm.TecTUpoBaHME IPOBOAMUTCA C ILEJIBIO JUArHOCTUKM MpPOOENOB 3HAHUN, KOHTPOJS YPOBHA OOY4YEHHOCTH
y4YalUuXCsl, TPEHUPOBKU TEXHUKE TECTUPOBAHUSA. TECThI peiaratoTcs Kak B I€YaTHOM, TaK U B KOMIIBIOTEPHOM BapHUaHTE.
[IprueM B KOMITBIOTEPHOM BapUaHTE BCETA C OTPAHUYEHUEM BPEMEHMU.

e Ypok-3auem. YCTHBIN ONPOC yYalIUXCs I10 3apaHee COCTABICHHBIM BOIIPOCAM, a TAKXKE PEILICHUE 3a/1a4 Pa3HOr0 YPOBHS I10
U3YUYECHHOHN TEeME.

o Vpok-camocmoamenwvnasa padoma. Ilpennaratorcst pa3Hble BUABI CAMOCTOSITENBHBIX Pa0OoT.

e Vpok-koumponvhaa padoma. IlpoBonuTcs Ha JBYX YpPOBHSX: YpPOBEHb O0S3aTE€IbHONW IOATOTOBKH - «3», YpOBEHb
BO3MOXXHOM ITOATOTOBKH - «4» U «5».

KomneroTep Hamien cBoe MecTO B KaxAoW IIKojie. MarepuallbHO- TEXHUYECKas CTOPOHA KOMIIBIOTEPHON 0a3bl HIKOJ
HEeNpepbIBHO yiyulaercs. Bee Oomblee 4Mcno ydanmxcs OCBauBaIOT NMEPBOHAYAIbHbBIE HABBIKU I10JIb30BATENS] KOMIIBIOTEPOM.
OpHako B HacTosllee BpeMs HENOCTATOYHOE BHHMMAHHE YJeiseTcs pa3paboTke METOAUK MPUMEHEHHUs COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJIOTUH, KOMIBIOTEPHBIX M MYJIbTUMEIUNHHBIX HPOAYKTOB B YYEOHBIN Ipouecc U BOOPYKEHUIO
YaCTHBIMM TMpUEMaMU 3TOH METOJIMKH IMpernojaBareled KakJIoro HpeaIMEeTHOro Mpo@uiis s KaXKAOJHEBHOW paboOThl ¢

YYaIIMMHUCH.

e KomnbroTepHoe obecneueHne ypoKoB
B paznene paboueii mporpammbl «KoMiproTepaoe obecreueHrey CrjIaHupPOBaHO TPUMEHEHNE UMEIOIIUXCST KOMITBIOTEPHBIX

MPOAYKTOB: JEMOHCTPAllMOHHBIM Marepuai, 3aJaHus Uil YCTHOTO OIPOCa y4YallluXCs, TPEHHUPOBOUYHBIC YIPAKHEHUS, & TAKKE
Pa3IUYHBIE JIEKTPOHHBIE YUEOHUKHU.



o Jlemoncmpayuonnoiii mamepuan (caaiodey). Co3gaercs ¢ I1EJIbI0 00E€CIICYEHUs HArISHOCTA MPU H3YYEHUH HOBOTO
Marepuasia, MCHOJb30BaHMS NpH OTBeTax yuauuxcs. [IpumeHeHue aHMMalMu MpU CO3[JaHUU TAaKOTO KOMIIbIOTEPHOIO
MPOJYKTa IMO3BOJISIET pacCMAaTPUBATh BOMPOCHI MAaTeMaTUYECKOM TEOPUHM B JABUKEHUH, OOECIEUMBAET APYrod MOAXOJ K
M3YYEHHUIO HOBOI'O MaTepuaja, BbI3bIBA€T IOBBIIICHHOE BHUMaHUE W WHTepec y ydammuxcs. llpu pemenHun nro0bix 3anay
UCIIOJIb30BaHUE TpadUuecKod HHTEpHpeTallMy YCIOBUS 3a/ladyd, €€ pELICHUs I[O03BOJSET ydalluMCA TOHATH
MaTEMaTUYECKYIO UCI0 PelleHUs, 00yiee IITyOOKO OCMBICIUTh TEOPETUUECKUIM MaTepral Mo JaHHOW TeMe.

e 3adanusa 013 ycmnoz2o cuema. DTH 337aHUs JalOT BO3MOKHOCTb B YCTHOM BapHaHTe OTpadaThIBaTh pa3iu4HbIE BOIPOCHI
TEOPUU M TMPAKTUKH, MPUMEHSS MPUHIMIBI HAIVISIAHOCTH, JOCTYMHOCTH. VX MOXHO HCHONBb30BaTh Ha JIOOOM YpOKE B
peXUME YUUTENIb — YUEHUK, B3aUMOIIPOBEPKH, a TAKKE B BUJE TPEHUPOBOUYHBIX 3aHITUH.

o Tpenupoeounsie ynparxcrnenusn. BkioualoT B cebsi 3aJaHusi C BOINPOCAMH U HATJIAIHBIMU OTBETAMH, COCTABIIEHHBIMHU C
noMoupl0 aHuManuu. OHM TO3BOJISIIOT YYEHUKY CaMOCTOSITENIbHO OTpadaThiBaTh PAa3MUYHbIE BOMPOCHI MAaTEMAaTHYECKOU
TEOPUU U TIPAKTUKH.

o Onexmponnsvie yuedOHuku. OHU UCIOJB3YIOTCS B KaueCTBE BUPTYaAJIbHBIX JIAOOPATOPHUM MPU MPOBEICHUU MPAKTUYECKHUX
3aHATUN, YPOKOB BBEJEHUS HOBBIX 3HaHMW. B HuX 3akiarodeH OONbLION TEOpPETHYECKUN MaTepHuall, MHOTO TPEHAaXepoB,
NPaKTUYECKUX M MCCIEAOBATENbCKUX 3aJaHUMN, clipaBouHOro marepuana.Ha qro060M K3 ypOKOB BO3MOYKHO MCIIOJIb30BaHHE
KOMIIBIOTEPHBIX YCTHBIX YIPA)XHEHUH, NPUMEHEHHE TPEHA)Xepa YCTHOIO CYETa, YTO AKTHBU3UPYET MBICIHUTEIBHYIO
NEATENBHOCTh yYalllMXCsl, Pa3BUBACT BBIUYMCIMUTEIIBHBIE HAaBBIKM, TAK KAaK I103BOJISIET OCYIIECTBUTh HMHOW NOAXOJ K
U3y4aeMou TeMeE.

Hcnonp3oBaHNe KOMIBIOTEPHBIX TEXHOJOTHMH B MPENOJaBaHUM MAaTEMAaTHKU I03BOJIET HENPEPHIBHO MEHATH (POPMBI

paboThl HA YpOKE, MOCTOSHHO Yepe0BaTh YCTHBIC M MUCHMEHHbBIC YIPAXKHEHUSI, OCYIIECTBIATh Pa3HbIC MOAXOAbl K PEIICHUIO
MaTeMaTUYeCKUX 3aJ]lad, a 3TO MOCTOSHHO CO3JaeT U MOJJEPKUBACT MHTEIUICKTYaIbHOE HAIMPSHKECHUE ydaluxcs, GopMUpyeT y
HUX YCTOMYUBBIN MHTEPEC K U3YUYEHUIO JaHHOTO MpEIMETa
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