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1. MosicHUTeIbHAS 3aMHCKA
JlanHasi paboyas mporpamMma COCTaBJIeHA Ha OCHOBE CJICIYIOUINX JIOKyMEHTOB:
*  ®enepanbHblii 3aK0H Poccuiickoit @enepanuu ot 29 nexadpst 2012r. Ne 273-D3
«O06 obpazoanuu B Poccuiickoit @enepanum» (1.5 4.3 c1.47; m.1 4.1 cT1.48)
. Oenepanpubiii  ['ocymapcTBeHHBIN 00pa30BaTeNbHBIA  CTaHIAPT OCHOBHOTO
oOmiero o0OpazoBaHMs, YTBEPXKIEHHBIH NpHKa3oM MHHHUCTEpCTBA OOpa3oBaHUS W
Hayku Poccuiickoit ®deneparuu ot 17 nekadpst 2010r. Ne 1897 (11.18.2.2)
*  Ilpuka3 MunucrepctBa obpa3zoBanusi u Hayku P® ot 31 nexabpsa 2015r. Ne
1577 «O  BHecenun usMeHeHuidr B DenepanbHblli  ['oCygapCTBEHHBIM
o0Opa3oBaTeNbHBIA  CTAaHIAPT OCHOBHOTO OOIIEr000pa3oBaHUs, YTBEPKACHHBIN
npukazoM MuHuctepctBa oOpa3oBaHusi U Hayku Poccuiickoit @enepanuu ot 17
nexadpst 2010r. Ne 1897»
*  CaHMTapHO-3IUAEMHOJIOTMYECKHE TpeOOBaHMSI K YCJIOBHSIM M OpraHU3alUU
o0yuenust B OV (yrBepKaeHbI mocTaHoBIeHueM [ 1aBHOro caHuTapHoro Bpaya P® ot
29.12.2010r. Ne 189)
*  Ilocranosnenue ['maBHOro canurapuoro Bpaya P® or 24.11.2015 Ne 81 «O
BHeceHnn u3MeHeHud Ne 3 B CanlluH 2.4.2.2821-10 «CanutapHo-
SMUAEMUOJIOTMYecKre TpeOOBaHUS K YCIOBHIM U opranu3anuu ooydenus B OY»
*  Paboume mporpammsl mo anredpe mis 8 kmacca. ABtopel FO.H. Maxkapsrues,
H.I''Munarok, K.1.Hemxos, C.b.CyBoposa. COopHuk «IIporpammsl
001eo0pa3oBaTeNbHBIX  yupexkaeHud. Anrebpa. 7-9 wimaccel.  CocTaBUTENb:
Bbypmuctposa T.A.- M: «lIpocsemenne», 2009.
*  OcHoBHasg oO0Opa3oBaTenbHAs NpPOrpaMMa OCHOBHOTO OOIIEero oOpa3oBaHUs
OI'KOYVY «bapaHoBckas 1IK0Jila —MHTEpHAT)
*  VYuebnsrit utan OI'KOY «bapanoBckas 11koja —MHTEpHAT
[Iporpamma oTBeuaer TpeOGoBaHMsIM ['O0CynapCTBEHHOrO CTaHAApTa OCHOBHOIO OOIIEro
o0OpasoBaHus1, 6a30BOTO Yy4eOHOTO TUTaHa 00IIe00pa30BaTEebHBIX YUpeKaeHu PO, yauTeiBaeT
OCHOBHBIC TpeOOBaHUS, TPEIbsIBIsIeMbIe K coBpeMeHHBIM Y MK 1o anredpe
1.1 MecTo npeamera B yueOHOM IJIaHE
CornacHo ¢enepanpbHOMY Oa3UCHOMY IUTaHY, Ha U3ydeHue aareOpsl B 8 kiacce orBoautes 102
yaca. KonndecTBo yueOHBIX YacCOB B yueOHOM IUTaHe KOsl - 102.
[IpenonaBanue Beaetcs 1o 1 BapuaHty — 3 yaca B HEAEIIO

1.2. O60ocHOBaHHE AKTYAJIbHOCTH U BeyIMe HAeH Kypca ajireopol
Co3HaTenpbHOE OBJIQJICHUE YYAIIUMHCS CHCTEMOW aireOpandyecKux 3HAHUW W YMEHUH
HE0O0XOIMMO B MOBCETHEBHOUN JKU3HU JUISI M3YUEHUS CMEXKHBIX JUCIUILUIMH M MPOIOJDKCHHS
o0OpazoBaHwUsI.

[IpakTyeckass 3HAYUMOCTh IIKOJIBHOTO Kypca aireOpbl OOyCIOBJICHAa TeM, 4TO o€
00BEKTOM SIBJISIFOTCS KOJIMYECTBEHHBIC OTHOIICHHS JCHCTBUTEILHOTO MUpa. MaremaTuueckast
MOJrOTOBKA HeoOXoauMma Uil TMOHMMAaHUSl TPHUHIUIOB YCTPOWCTBA M  KCIOJIb30BaHUS
COBPEMECHHOW TEXHUKH, BOCIIPUSATHUS HAYYHBIX U TEXHHUUECKUX MOHATUH M uield. Matemaruka
SIBIISIETCS SI3BIKOM HAayKu M TeXHUKU. C e€ MOMOIIbI0 MOJCTHPYIOTCS U U3YYarOTCs SIBICHUS H
MPOIIECCHI, MPOUCXOSIINE B IPUPOJIE.

AnreOpa sBIsSI€TCS OIHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHAa 00ecreunBaeT
U3y4eHUE JPYTUX TUCHUIUIMH. B mepByto odepenp 3TO OTHOCUTCS K MPEIMETaM eCTECTBEHHO -
HAYYHOTO IMKJIA, B YaCTHOCTU K (pu3nke. Pa3BUTHE TOTHUECKOTO MBIIIICHUS YYaIIUXCs TPU
oOyyeHun anrebpe CIOCOOCTBYET YCBOCHHMIO IPEIMETOB TyMaHUTApHOTO  IMKIIA.
[TpakTHueckne YMEHHUSI M HaBBIKM alreOpanveckoro Xapakrepa HEOOXOJUMBI ISl TPYIOBOH U
po(eCcCHOHATTBHOM MOrOTOBKH MIKOJIEHUKOB.

Pa3zBuTHe y ydammxcs NpaBWIBHBIX HPEACTABICHUN O CYIIHOCTH M IPOMCXOXKICHUU
anreOpanmyeckux abCTpaKIMid, COOTHOLUICHUU PEaTbHOTO M HJICaJIbHOTO, XapaKTepe OTPaKeHUsI
MaTeMaTU4ecKOi HAyKOW SIBICHUH M MPOIECCOB PEATLHOIO MHpa, MECTE alreOphl B CUCTEME
HAayK W POJM MATEMaTHYeCKOTO MOJCIMPOBAaHUS B HAyYHOM IIO3HAHUM W B IIPAKTHUKE



crocoOCTByeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS YYAIIUXCS U KAueCTB MBIILICHHUS,
HEOOXOIUMBIX JIJISl QIalITAlliU B COBPEMEHHOM WH(GOPMAIIMOHHOM OOIIECTBE.

TpeOys OT yyammxcsi YMCTBEHHBIX M BOJICBBIX YCHJIMK, KOHIICHTpAIlMH BHUMAaHUS,
aKTUBHOCTH Pa3BUTOrO BOOOpa)keHUs, anredpa pa3BUBACT HPABCTBEHHBIC UYEPTHI JTHMYHOCTH
(HaCTOMYMBOCTD, LEICYCTPEMIEHHOCTh, TBOPYECKYIO AKTUBHOCTb, CaMOCTOSITEIBHOCTb, OT-
BETCTBEHHOCTb, TPYJOJIOOME, MAUCLUUIUIMHY W KPUTUYHOCTh MBIIIJICHUS) W YMEHHE
apryMEHTHPOBAHO OTCTaMBATh CBOM B3TJIAJBI M YOSKICHUS, a TAKXKE CIIOCOOHOCTh MTPUHUMATD
CaMOCTOSITEJIbHBIE PEIIEHHUS.

WN3yuenue anreOpbl, (yHKIUH, BEPOATHOCTH M CTATUCTUKU CYLIECTBEHHO pACUIUPSET
KPYro30p YYalluxcsi, 3HaKOMs C MHIYKIIMEH U JAeAYyKIHeH, 0000IIeHNeM U KOHKPETU3allu eH,
aHAJIM30M U CHUHTE30M, KilacCu(pUKalluel U cucTeMaTh3anuei, abcTparupoBaHueM, aHaJIOTHEH.
AKTUBHOE HCIOJIb30BaHUWE 3aJad Ha BCEX JTalax pa3BUBAeT TBOPYECKHE CIIOCOOHOCTH
IIKOJIbHUKOB.

N3yuenue anredpsl mo3BosisieT (GOPMUPOBATH YMEHHUS M HABBIKM YMCTBEHHOTO TpyjAa —
IUIAaHUPOBAaHUE CBOEH pabOThl, MOUCK PALIMOHANBHBIX MyTeHl €€ BBIMOJHEHMS, KpUTHYECKas
OlIEHKa pe3ylnbTaToB. B mpomecce wu3ydeHHs anreOpbl IIKOJBHUKH JIOJKHBI HayYUThCS
u3NaraTb CBOM MBICIU SICHO W HCYEPIBIBAIOIIE, JJAKOHMYHO U EMKO, MpUOOpPECTH HAaBBIKU
4E€TKOT0, aKKypaTHOTO U TPAMOTHOT'O BBIMIOJIHEHUSI MaTEMaTHUECKUX 3aIUCEei.

Baxneimer 3agadeld MIKOJIBHOTO Kypca anreOpbl SBISETCS Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUS] yYalllUXCA. CaMH OOBEKThl MaTeMaTHUECKHX YMO3AKIIOUEHHH M TPUHATHIE B
anrebpe TOpaBWJIa WX KOHCTPYHPOBAHHUS  CIOCOOCTBYIOT  (OPMHUPOBAHHIO  YMEHUI
000OCHOBBIBaTh M JOKa3bIBaTh CYKJEHUS, MPUBOAUTH UETKHUE OIpENeiIeHHs], pPa3BUBAIOT
JIOTUYECKYI0 MHTYUIIMIO, KPATKO U HArJIsAJHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX IMOCTPOECHUM
W y4yaT MX NpUMEHEHH0. TemM caMmbIM anrebpa 3aHUMaeT OJHO U3 BEOYUIUX MECT B
(hopMHUPOBAaHUM HAYYHO-TEOPETUYECKOTO MBIILIEHHUS IIKOJIBHUKOB. PackpbiBas BHYTPEHHIOIO
TapMOHHUIO MaTeMaTHKH, (OpMHUpPYS MOHUMAHUE KPAacOThl M M3SAIIECTBA MaTEeMAaTUYECKUX
paccyXJeHui, anredpa BHOCUT 3HAYUTENbHBIN BKJIAJ] B 3CTETUYECKOE BOCIIUTAHUE yJaIlIUXCSl.

1.3.1leu 1 3axa4m Kypca

N3yuenne maTeMaTHKM B OCHOBHOM IIIKOJIE HANpPAaBJICHO HAa JOCTIKCHHE CIICIYIOITUX
LEJIEH:

1) 6 HanpaeieHuu TUYHOCHIHO20 PA36UM U
- pa3BUTHE MHTEpeca K MaTeMaTUYeCKOMY TBOPYECTBY M MaTeMaTHYECKUX CIIOCOOHOCTEH.
MHTEJJIEKTYyadIbHOE pa3BUTHE, (HOPMUPOBAHNUE KAYECTB JINYHOCTH, HEOOXOAUMBIX YEIIOBEKY s
MIOJIHOIICHHOW KU3HU B COBPEMEHHOM OOILECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTHYHOCTH
MBIILJICHHUS, MHTYHUIMS, JOTHYECKOE MBIIIJICHHE, 3JEMEHTbl alrOPUTMUYECKON KYIbTYpPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHHI, CIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;
- (opmupoBaHNE KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUH M COTPYJHHYECTBE CO

CBEpCTHHKAMH, CTapIIMMH U MJIAAIIHNMMU,

- (hopmupoBaHUE y yUaIIMXCS UHTEIUIEKTYaTIbHOM YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH
K MPEOJIOJIEHUIO MBICITUTENBHBIX CTEPEOTHIIOB, BHITEKAIOIINUX U3 OOBIIEHHOTO OIBITA;
- BOCIIUTaHHUE Ka4eCTB JIMYHOCTH, 00ECTIEUNBAIOIINX COI[UAIBHYI0 MOOUIEHOCTbD, CIIOCOOHOCTD
MPUHUMATh CAMOCTOSITEIbHBIE PEIICHHUS;
- (GOopMHpOBaHHME KA4eCTB MBIIUICHUS, HEOOXOMUMBIX IS aJanTallii B COBPEMEHHOM
UH(OPMAIIMOHHOM OOIIECTBE;
= BOCIIUTAHHUC KYJIBTYPbl JIMYHOCTH, OTHOIICHUA K MATEMATHUKEC KaK K qacTu
O6LL[C‘1€JIOB€Q€CKOIZ KYJIBTYPBI, INOHUMAHHUEC 3HAYUMOCTU MaTeMaTHuKn JJIA HAy4YHO-
TEXHUYECKOTO TPOTpecca;

2) B memanpeomemnom nanpasnenuu
- (opmupoBaHue mpeAcTaBICHUN O MaTeMaTHUKE KaK 4acTH OOIIEeYeI0OBEYECKON KYIbTYPHI, O
SHAYMMOCTHU MATCMATHUKU B Pa3BUTUHU HUBUJIU3AllUN U COBPECMCHHOT'O 06H_[CCTBa;



- pa3BUTHE MpPEICTABICHHA O MaTreMaTHKe Kak (opme OMHMCAaHUS M METOJE IO3HAHHS
NEUCTBUTENBHOCTH, CO3JaHUE YCIOBHHM Uil TNPUOOPETEHHsI MEPBOHAYAIBHOTO OTIBITA
MaTeMaTHYECKOI0 MOIEIUPOBAHUS;

- (QopmupoBaHue 0OLUMX CHOCOOOB HMHTEIJICKTYaJbHOW JESATEIBbHOCTH, XapPaKTEPHBIX JUIS
MaTEeMaTUKU U SBJISIONIMXCS OCHOBOM MO3HABATEIbHOW KYJIbTYpPbI, 3HAUMMOW Ul pa3IU4HbIX
cdep 4eIoBEYECKOU NeTSILHOCTH.

- OBJIaJICHUE CUCTEMON MaTeMaTUYECKUX 3HAHUN U YMEHHUH, HEOOXOAUMBIX JJIsl IPUMEHEHUSI B
MPaKTUYECKON JESITEbHOCTH, U3yUEHUsI CMEXHBIX TUCUUIUIMH, IPOJAODKEHNS 00pa30oBaHUs;

- (opmupoBaHuE MpeACTaBICHUM 00 MIESX M METOJaX MAaTeMAaTHKH KaK YHUBEPCAJIbHOIO
sI3bIKa HAYKU U TEXHUKHU, CPEJCTBA MOJIEIMPOBAHUS SBJICHUI U MIPOLIECCOB;

- (opmupoBanue y4eOHOW U OOIIEMOJH30BATEIHCKON KOMIETEHTHOCTH B 00JacTH
MCI0JIb30BaHUS HH(POPMATMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUI

3agaum npeaMeTa:

1. PazButue anropuTMHYECKOIO MBILIUIEHHS, HEOOXOJUMOro Uil OCBOEHHS Kypca
nH(OPMATUKH; OBJIAJICHNE HABbIKaMU JETYKTHUBHBIX PacCyKJEHHUH, pa3BUTHE BOOOpaKeHMUS,
CIOCOOHOCTEHN K MaTeMaTUYECKOMY TBOPYECTBY.

2. IlonyueHre IIKOJBHUKAMU KOHKPETHBIX 3HAHMH O QYHKIHSIX KaK BaKHEHIIeH
MaTeMaTU4YeCKON MOJeNU JUlsl ONHCAaHMsS M HCCIIEAOBAaHUS Pa3sHOOOPA3HBIX MPOLIECCOB, UIS
(hopMHpOBaHUS y y4aIIUXCS MPEACTABIEHUN O pOJIM MaTeMAaTUKU B Pa3BUTHM LIUBHIIM3AINH U
KYJIbTYpHI.

3. ®opMupoBaHHE S3bIKA OINUCAaHHUS OOBEKTOB OKPYKAIOIIEr0 MHpa Uil Pa3BUTHUS
IIPOCTPAHCTBEHHOTO  BOOOPaKEHUS M  UHTYMIMM, MaTEMaTHYECKOW KyJIbTYypbl, JUIS
3CTETUYECKOTO BOCIIUTAHUS yYaIUXCS.

4. ®opMHpOBaHHUE Yy ydyalllUXCsd YMEHMs BOCIHPHHHUMATh M aHAIM3MPOBATh MH(POPMALHIO,
IIPEJCTAaBICHHYI0 B Ppa3IUYHBIX (opMax, MOHMMAaThb BEPOATHOCTHBIA XapakTep MHOTUX
peaJIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTD IIPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

W3ydyenne MaTemMaTuku B 8 Kjacce HANpaBIeHO Ha (POPMHUPOBAHME  CIEIYFOLIMX

KOMIIETEHITWN:

¢  yueOHO-TI03HABATEIHHOM;

®  [IEHHOCTHO-OPUEHTALMOHHOI;

pedIICKCUBHOM;

KOMMYHHMKATHUBHO;

HMH(OPMAITIOHHO;

COLMATBHO-TPY/I0BOM.

Matrematuueckoe 0Opa3oBaHKE B IIKOJIE CTPOUTCS C YUETOM MPUHIIUIIOB HENIPEPHIBHOCTH

(u3yyeHre MaTeMaTUK{A Ha MPOTSHKEHUHM BCeX JIET OOY4YeHHsI B IIKOJIE), MPEEeMCTBEHHOCTU
(y4eT TMOJOXUTENBHOTO OIbITa, HAKOIUICHHOTO B OTEYECTBEHHOM U 3a pPYOEKHOM
MaTeMaTH4eCKOM OOpa30BaHHM), BAPUATUBHOCTH (BO3MOXKHOCTh peaTH3allii OJHOTO U TOTO
Ke cojepkaHusa Ha 0a3e pazIUYHBIX HAYYHO-METOJWYECKHX MOJX0A0B), auddepeHmanm
(BO3MOXKHOCTh JJISl YYall[UXCSl MOTy4aTh MAaT€MaTUYEeCKyH TMOJrOTOBKY Pa3HOTO YpPOBHS B
COOTBETCTBUU C UX HHIWBUIYATHHBIMU OCOOCHHOCTSIMHU).

[Inanmpyercs HMCHOJB30BAaHME TAaKMX [EIArOTHUECKUX TEXHOJOTUH B TIPETNOJaBaHUU
npenMera, kak auddepenimpoBanHoe oOydeHue, TpoOIeMHOe OOy4deHHe,  TEeXHOJIOTHS
pa3BHBAIOIIET0 OOy4YEeHHs, TECTHUPOBAHHE, TEXHOJOTUS KpuTHueckoro wMeieHus, HWKT.
Hcnonb30oBaHWe HSTUX TEXHOJIOTHHA TO3BOJUT 0o0jiee TOYHO peann30BaTh MOTPEOHOCTH
yyaliuxcss B MaTeMaTH4ecKoM OOpa3oBaHWM U TIOMOXKET TMOATOTOBUTH yYallUXCS K
roCyJlapCTBEHHOW UTOTOBOM aTTECTALUU.



Kontpons pe3ynbratoB 0oOydeHHsI OCYILIECTBIISIETCS YEpe3 MCHOJIb30BAaHUE CIICTYIOIINX
BHJIOB OIICHKU W KOHTpoJsist 3YH: Bxonsdmui, TeKyui, TeMmaTuueckuit, uToroeiil. [Ipu stom
UCIOJIL3YIOTCSL  pa3nuuHbie (Gopmbl onleHku W KoHTposst 3YH: koHTposnpHas paboTa,
JOMAIITHSIS KOHTPOJIbHAs paboTa, caMOCTOSITeNbHAs padoTa, JOMAIHSS MpaKTUIecKas padora,
JOMAIITHSST CAMOCTOSITeNIbHAsI paboTa, TeCT, KOHTPOJIBHBIN TECT, YCTHBIN OMpOC.

1.4. PesyabTaThl 00yyeHHs

[Iporpamma obecneunBaeT JOCTWKEHHE CIEAYIOIMIMX  PE3yJIbTaTOB  OCBOCHUS
o0pa3oBaTebHON IPOTPaMMbI OCHOBHOTO 00IIETo 00pa3oBaHUs:

JU4YHOCmHblE:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOINCHHS K YYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTH 00YYarOIIUXCsl K CAaMOPA3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAILIUM K
00yueHUIO U MO3HAHMIO, BBIOOPY JajibHelero oopa3oBanusi Ha 06a3e OpPUEHTHUPOBKU B MUPE
npodeccnii W Npo(ecCHOHANBHBIX  MPEINOYTeHHWH,  OCO3HAHHOMY  ITOCTPOCHHUIO
WHIMBHIYAIBHON 00pa3oBaTeIbHON TPACKTOPHH C Y4YETOM YCTOWYHMBBIX ITO3HABATEIHHBIX
HUHTEPECOB;

2) chOpMHPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOM IMPaKTHKH;

3) chopMHPOBAHHOCT, ~ KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OONICHMH U
COTPYJHHYECTBE CO CBEPCTHMKaMH, CTapHIMMM M MIQIIIUMH, B 0Opa30BaTeIbHOM,
OOIIIECTBEHHO TIOJIE3HOM, y4eOHO-UCCIIENOBATEILCKOM, TBOPUYECKOM W JPYrUX BHUAAX
NesITeNIbHOCTH;

4) yMeHHue SICHO, TOYHO, IPaMOTHO HM3JIaraTh CBOM MBICIIA B YCTHOW M MUCBMEHHOW peud,
MMOHUMATh CMBICJ MOCTAaBJICHHON 3aa4y, BBICTPAUBATh apryMEHTALUs, IPUBOAUTH IPUMEPHI U
KOHTIIPUMEPHI;

5) mpezcraBiieHHe O MaTeMaTHYeCKON Hayke Kak cepe YelOBeUeCKOr MesTeIbHOCTH, 00
JTanax e€ pa3BUTUS, O €€ 3HAUUMOCTH, JJISl Pa3BUTHSI LIMBUIIN3ALINN;

6) KpUTUYHOCTH ~ MBIIUICHUS, YMCHHE  PACHO3HATh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (PAKTOB;

7) KpEaTUBHOCTh MBIIUICHHS, WHUIIMATHBA, HAXOAYMBOCTb, AKTHBHOCTb IPHU PEUICHUU
anredpanvecKkux 3ajaay;

8) yMeHHe KOHTPOJIMPOBATh MPOIECC H  pPe3yiabTaT yd4eOHOH MaTeMaTHUYEeCKOi
NesITeNIbHOCTH;

9) crocoOHOCTh K 3MOLHMOHAILHOMY BOCIPHITHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELIEeHNH, PACCYKICHUM.

mem anpewuemnble:

1) yMeHHe caMOCTOSITENIbHO IUIAaHUPOBATh ajbTePHATHBHBIC MYTH IOCTHXKCHHE IeJeH,
OCO3HAaHHO  BbIOMpaTh HauOosee 3S(PQPEKTHBHBIE CIOCOOBI  pelmeHU  y4yeOHBIX |
MO03HaBaTEIbHBIX 337124,

2) yMEHHE OCYIIECTBISTH KOHTPOJIb MO pe3yibTaTaM M 10 CHOCO0y NEUCTBHI HAa YPOBHE
MIPOU3BOJILHOTO BHUMAaHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHBBI,

3) yMeHHE aJeKBaTHO OLEHHWBAaTh NPABHIBHOCTb M JM OLIMOOYHOCTH BBIMOJHEHUS
yueOHoi1 3a1auu, €€ 00BEKTUBHYIO TPYJTHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ pellIeHus;



4) 0CO3HaHHOE BJIAJICHUE JIOTUYMECKHUMHU JICHCTBUSIMH ONPEACICHUs MOHATHI, 0000IIeHH S,
YCTaHOBJICHHSI aHAJIOTUH, KITaCCU(PHUKAIIMKA HA OCHOBE CAMOCTOSITEIIbHOTO BBIOOpA OCHOBAHHUH H
KPUTEPUEB, YCTAHOBJIEHUSI POJIOBUAOBBIX CBA3EH;

5) yMeHHe ycTaHaBIWBATh IMPUYUHHO-CICJCTBCHHBIC CBSI3M; CTPOHUTH JIOTHUYECKOE
paccyxaeHue, yMO3aK/ItoueHUe (MHIyKTUBHOE, AETyKTUBHOE U IO aHAJIOT'MH) U BBIBOIBL;

6) yMeHue co3/1aBarh, MPUMEHSITh U MPEOOPa30BHIBATh 3HAKOBO -CHMBOJIMUYECKHE CPEIICTBA,
MOJIENIU U CXEMBI Ul pellIeHUs1 y4eOHbIX U [M03HABATENIbHbIX 33/1a4;

7) yMeHHE OpraHH30BbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YUUTENEM ¥ CBEPCTHUKAMU: OTIPENIENIATH LENH, pacipeaeicHne GyHKIUNA U pojel y4aCTHUKOB,
B3aUMOJICICTBHE U OO0IIMEe crocoObl paboThl; yMeHUE paboTaTh B TPYIMIE: HAXOIUTh OOIIHE
pelieHns U paspeliaTth KOHQUIMKTHI Ha OCHOBE COIJIACOBAHMS MO3ULIMNA M y4eTa MHTEPECOB;
CIIyIIaTh apTHEpa; GOpMyIHUPOBATH, ApPTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHUE;

8) chopmupoBaHHOCTH YyU4eOHOW W OOINENOIH30BATEIHCKONH KOMIIETEHTHOCTH B 00J1aCTH
MCI0JIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komnerentHoCcTH);

9) mepBOoHaYaJbHBIC MpEJCTaBICHUS 00 HAEAX W O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICITMPOBAHMSI SIBJIEHUN U POLIECCOB;

10) yMEHHE BUAETh MAaTEMAaTUYECKYIO 3aJ]auy B KOHTEKCTE IPOOJIEMHON CUTYyalluu B
JPYTrUX IUCHUIUIMHAX, B OKPYXKAIOUIeH KU3HH;

11) yYMEHHE HAaXOJIUTh B Pa3IMYHbIX UCTOYHUKAX MHPOPMALUIO, HEOOXOAUMYIO IS
pelIeHus MaTeMaTH4eCKUX MpoOiieM, M TMPEeACTaBlATh €€ B MOHATHOM (opme; MpUHUMATH
peIIeHus B YCIOBHIX HETIOJIHOM U M30BITOYHOM, TOUHOUM M BEPOSITHOCTHON MH(MOpMAITUH;

12) yMEHHUE MOHMMaTh W HWCIOJIb30BaTh MAaTEMAaTHYECKHE CPEJCTBA HATJISTHOCTH(
PHUCYHKH, YEPTEKHU, CXEMBI U JIp.) JUTS WILTIOCTPAIMH, UHTEPIIPETAlNN, apryMECHTAIINH,

13) yYMEHHUE BBIIBUTATh THIIOTE3bl NPU PEIICHWH Y4eOHBIX 3a7a4 W IOHUMATH
HEO0X0IMMOCTh MX TIPOBEPKH;

14) yYMEHHUE TNPUMCHATh WHIYKTUBHBIC W JICAYKTHBHBIC CIIOCOOBI PACCYXKICHHIA,
BUJICTh PA3JINYHBIC CTPATETUU PEIICHUS 3a/1a4;

15) MMOHUMaHUE CYIIHOCTH AITOPUTMHUYECKUX MPEANMCAHUA U YMEHUE JCHCTBOBATh

B COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CAMOCTOSITENIbHO CTaBUTh LI, BEIOUPATh U CO37aBaTh aITOPUTMBI JIJIs
pelIeHns y4eOHbIX MaTeMaTHYECKUX MpoOIieM;

17) YMEHHME IUIAHUPOBaTh W OCYHIECTBIATH JAEATEIBHOCTb, HAMPAaBICHHYIO Ha
pelIeHre 3a/1a4 UCCIIeI0BATENIBCKOTO XapaKTepa.

npeomemHbole:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, H3BIICUCHHE
HeoOxonuMoi WH(OpManKuK), TOYHO M TPaMOTHO BBIp@XATh CBOM MBICIM B YCTHOU H
MUCbMEHHOM peyu. MPUMEHSSI MaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh
pa3IUYHbIE SI3BIKM MaTeMaTUKHU ( CJIOBECHBIN, CHMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBAThH
CYXJCHHUS, TPOBOJUTH KIacCU(UKAIINIO, TOKA3bIBATh MATEMAaTUYECKIE YTBEPKIACHHUS,

2) BnajgeHue 0a30BOM MOHATUHHBIM alapaToM: UMETh TPEICTABICHUE O YKCIIe, BIaJICHUE
CHUMBOJIBHBIM SI3IKOM anreOpbl, 3HAHUE DIEMEHTAPHBIX (YHKIIMOHATBHBIX 3aBUCHMOCTEH,
(hopMHUpOBaHKE TPEJICTABICHUA O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHUpPE U O
pPa3IMYHBIX CHOCO0axX WX H3y4eHUs, 00 OCOOEHHOCTSIX BBIBOJIOB M IMPOTHO30B, HOCSIIUX
BEpPOSITHOCTHBIN XapakTep;



3) yMeHHE BBINMOIHATh alreOpanveckue MpeoOpa3oBaHUs PaIlMOHAIBHBIX BBIPAXKCHUH,
MPUMEHSITh MX JJIs PEIIeHUs y4eOHBIX MaTeMaTU4YeCKUX 3a/lad W 3a]ay, BO3HUKAIOIIUX B
CMEXHBIX YUCOHBIX MMPEAMETAX;

4) yMeHHE TOJIb30BATHCS MAaTEMAaTHYCCKUMHU (POPMyJIaMH U CaMOCTOSITEIBHO COCTABJISAThH
(hopMyITbI 3aBUCUMOCTEH MEXJy BEIMYMHAMHU HAa OCHOBE OOOOIIEHUS YACTHBIX CIIydaeB W
SKCIEPUMEHTA;

5) ymMeHue periath JIMHEHHBIC W KBaJpaTHbIC YpPaBHEHHUS M HEPABEHCTBA, a TaKKe
MPUBOJMMBIE K HUM YypaBHCHHS, HEPAaBEHCTBA, CHUCTEMBI; NPHMCHITH Trpaduueckue
MPEJCTAaBICHUS JUIsl PELICHUSI U HUCCIIEIOBAHUS YPABHEHHI, HEPABEHCTB, CUCTEM; MPHUMEHSTh
MOJIyYCHHBIE YMEHUS JIJISl PEUICHUS 3a]1a4 U3 MAaTEMATHKH, CMEXXHBIX MIPEAMETOB, TPAKTUKH;

6) oBnajieHue CUCTEMOW (YHKIIMOHAIBHBIX TOHATHHA, (YHKIIMOHATIBHBIM S3BIKOM U
CUMBOJIUKOM, YMEHUE CTPOUTH rpaduku (yHKIIMI, OMUCHIBATH UX CBOWMCTBA, HCIIOJH30BATH
(GbyHKIIMOHATBEHO-TparuecKre TMPEeACTaBICHUS JIs OMHCAHUS M aHajdu3a MaTeMaTHYeCKHX
3a7a4 ¥ peaibHbIX 3aBUCUMOCTEN;

7) oBnajicHHE OCHOBHBIMH CHOCOOAMM TPEACTABICHUS M aHAIW3a CTAaTHCTHYECKUX
JAHHBIX; YMEHUS pElaTh 3aJadyd Ha HAXOXJIEHUWE YaCTOThl U BEPOATHOCTH CIIyHalHBIX
COOBITHIA;

8) yMeHMe MPUMEHSTh U3YUEHHBIC MTOHITHS, PE3YJIbTAThl K METO/IBI TP PEIICHUH 3a/1a4 U3
pPa3IMYHBIX pa3AeNioB Kypca, B TOM YHCJE 3a/Jad, HE CBOMSIIMXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

2.Conep:xkanue o0yueHust
I'naBa 1. PanuonanbHbie 1podu (23 yaca)

Panmonanenas  apoO6b. OCHOBHOE  CBOMCTBO  JpoOHM, COKpalieHue JApoOeid.
o K .
ToxxnecTBeHHBIC TPEOOpPa30BaHMsl pAllMOHATBHBIX BhIpaKeHUH. DYyHKIUA y = — H € rpaduk.
X

Heanb: BbpaboTaTh yMEHUE  BBINOJHATH  TOXJAECTBEHHblE  INpeoOpazoBaHUs
palMoHaIbHBIX BEIPAXKECHUN.

Tak kak 1eficTBUs ¢ pallMOHAIBHBIMH JIPOOSIMHU CYIIECTBEHHBIM 00pa3oM OIMPAIOTCS Ha
NEUCTBUSL C MHOIOWIEHAaMM, TO B Hayajle TeMbl HEOOXOJUMO MOBTOPUTH C OOYYAIOLIUMHCS
peoOpa30BaHuUs 1EIbIX BHIPAXKECHUH.

I'maBHOE MeCTO B JaHHON TeMe 3aHUMAIOT AJTOPUTMBI ACHCTBUIH ¢ ApoOsMu. Yyaluecs
JOJDKHBI TIOHUMATh, YTO CYMMY, Pa3HOCTb, INPOU3BEJICHUE M YAacCTHOE IpoOell Bcerja MOXKHO
IpeJCcTaBUTh B Buje apoodu. IlpuoOperaemble B AaHHOW TeMe YMEHHUS BBINOJIHSTH CIOXKEHUE,
BbIUNTaHWE, YMHOXEHHE M JeJeHHe ApoOeil SBIAIOTCS ONOPHBIMH B IpPeoOpa3oBaHUAX
IpoOHBIX BbIpaxkeHHu. [loaToMy UM cnenyer ynenuTh ocoboe BHMMaHue. HenenecooOpasHo
NEePeXoAUTh K KOMOMHUPOBAHHBIM 3aJ[aHUSM Ha BCe JICHCTBUA ¢ APOOSMH Ipexe, 4eM OynyT
YCBOEHBl OCHOBHBIE AITOPUTMBIL. 3aJaHHs Ha Bce JEHCTBHUS C JIpOOSIMHM HE JIOJDKHBI OBITH
U3JIMIIHE TPOMO3AKUMH U TPYAOEMKHMH.

[Ipu HaxoXAEHUU 3HAYEHHH IpoOel NaroTcs 3alaHus Ha BBIYMCICHHUS C MOMOIIBIO
KaJIbKYJIATOpa. B TaHHON TeMe pacIInpsIIOTCS CBEIEHUS O CTaTUCTHUECKUX XapaKTEPUCTHKAX.
BBoauTcs noHsATHE CPEAHETO TAPMOHUYECKOTO PsAA MOJI0KUTEIBHBIX YHUCE.

N3yueHne TeMbl 3aBepIIaeTCss pACCMOTPEHHUEM CBOMCTB rpaduka QyHKIIHIH

y=—.

X



I'naBa 2. KBaapaTHsblie kopHu (19 yacoB)

[Honsitne 006 uppannoHaNbHBIX yuciaax. OOMe CBEIEHUS O JCHCTBUTENbHBIX YHCIAX.
KBanpathslii kopeHs. [loHsTHE 0 HAXOKICHUN TPUOIMKEHHOTO 3HAYEHUS KBAJAPATHOTO KOPHS.
CpoiicTBa KBagpaTHbIX KOpHeH. [IpeoOpazoBaHusi BBIpOKEHHM, COJEpXKAIMX KBAJIpaTHHIC
xopHu. Dynkuus y = /x , eé cBoiicTBa u rpaduk.

Ieab: cucreMaTn3upoBaTh CBEACHUS O PALMOHAIBHBIX YUCIAX U JaTh NPEICTABICHUE
00 MppanroOHAIBHBIX YUCIIAaX, PACIIUPUB TEM CaMBIM IMOHITHE O YHCIIE; BHIPaOOTaTh YMEHHE
BBINIOJIHATH IPE0Opa30BaHMs BBIPAXKEHUN, COJEPKAIINX KBAIPATHBIE KOPHHU.

B nmaHHON Teme ywamuecs MOJy4alrOT HaydajgbHOE MPEJACTABICHUE O MOHATUU
nercTBUTeNnbHOTO uncia. C 3To# 1enbio 0000IaI0TCSl U3BECTHBIE 00YYAIOIIMMCST CBEJICHUS O
paloHaIbHBIX YMchaax. J[ns BBeneHUs MOHATHS HPPALMOHAIBHOTO YHCIA HCIOJIB3YETCS
MHTYUTUBHOE TPEACTABICHUE O TOM, YTO KaXKJbli OTPE30K MMEET JJIMHY U MOTOMY KaXKIOW
TOYKE KOOPAMHATHOW IIPSMOM COOTBETCTBYET HEKOTOpoe umcio. IlokaseiBaercs, d9To
CYIIECTBYIOT TOUKH, HE UMEIOINE pallMOHATIbHBIX a0CITHCC.

[Ipn BBeAeHHUM NOHATHSA KOPHSI MOJIE3HO O3HAKOMHUTH OOYYAIOIIMXCS C HaXOXICHHEM
KOpHEH ¢ TOMOIIBIO KaJbKYJIATOPA.

OcHOBHOE BHUMaHHE yJeNsieTcd NOHATHIO apu(pMETHUYECKOro KBaJIpaTHOTO KOPHS U
CBOMCTBaM apu(METHUYECKHX KBaJIpaTHbIX KOpHeH. [loka3pIBaloTCs TEOpeMbl O KOpHE W3

NPOM3BENICHHA MW JpOOH, a TakKe TOXAECTBO va’ =|a|, KOTOpbIe MOIy4aloT NPHMEHEHHE B

peoOpa3oBaHUAX BBIPAKEHUN, COACpXKAIIUX KBaapaTHble KopHH. CrenuaibHOE BHUMAHHE
yAENISIeTCsl 0CBOOOXKICHUIO OT UPPAMOHATLHOCTH B 3HAMEHATENIE APoOU B BBIPAKEHUSAX BUIA

a a
—, ———=. VYMmeHue npeoOpa3oBbIBATh BBIPAKEHUS, COJEp)Kalle KOPHHU, YacTo
v Jbxe

UCIIOJIb3YeTCSl KaK B CaMOM Kypce aireOpbl, Tak U B KypcaxX I'€OMETpHH, aireOpbl U Hayaul
aHaiusza.

[Ipomomxaercst  pabota 1HO  pa3BUTUIO  (PYHKUMOHAIBHBIX  IPEACTaBICHHIMA
oOyuaromquxcs. PaccmatpuBatorcs ynkuus y=+/x , eé cpoiictBa u rpaduk. Ilpu usyuenuu
(yHKIMK y=+/x , TOKA3BIBAETCS e B3aHMOCBS3b ¢ ByHKIHe y = X°, rae X > 0.

I'nasa 3. KBaaparHble ypaBuenus (21 yac)

KBampatnoe ypaBuenue. dopmyna KOpHEH KBaJpaTHOro ypaBHeHus. Pernenue
paloHaJIbHBIX ypaBHeHUH. PemieHue 3amad, MpUBOISAIIMX K KBaJApPaTHBIM ypaBHEHUSM H
MIPOCTEHIINM paIlIOHATIBLHBIM YPaBHEHUSIM.

Henab: BbipaboTaTh yMEHUA pelIaTh KBaJgpaTHbIE YypPAaBHEHUS U MPOCTEUIIHE
palMoOHaNIbHbIE YPABHEHUS U IPUMEHSATh UX K PEIICHUIO 3a/a4.

B Hauane tembl MPUBOJATCA MPUMEPHI PEIIEHUS HEMOJIHBIX KBAJpPATHBIX YpPaBHEHUM.
DTOT Marepuan CUCTEeMaTu3upyercs. PaccMaTpuBarOTCs alrOpUTMbl  PEHIEHUST HEMOJHBIX
KBaJPAaTHBIX YPAaBHEHUU pa3IMYHOTO BUJA.

OCHOBHOE BHUMaHUE CIEAYyeT YACIUTh PEIICHUIO YpaBHEHUH BUAA ax’ + bx + ¢ = 0,
rae, a # 0, ¢ ucnonp3oBaHueM (HOpMyIbl KOpHEH. B maHHOW Teme ywamiuecs 3HAKOMATCS C
dbopmynamu Buera, BBRIpaKaIOUMMHU CBSI3b MEXKIY KOPHSIMH KBaJIpaTHOTO YpaBHEHHS U €ro
koapunmentamu. OHU UCHONB3YIOTCS B JalbHEWIIEM MPH JOKAa3aTeIbCTBE TEOPEMBI O
Pa3ioKEHUU KBaIPATHOTO TPEXWICHA Ha JIMHEWHBIE MHOYKUTEIIH.



VYyamuecss OBIIAJEBAIOT CHOCOOOM pEUICHHsS JPOOHBIX PAMOHANBHBIX YpaBHEHUI,
KOTOPBIA COCTOMT B TOM, YTO PEIICHHUE TAKUX YPAaBHEHHM CBOAMUTCS K PEIICHUIO
COOTBETCTBYIOIIMX LEIbIX YPABHEHUH C MOCHEAYIOINM UCKIOYEHUEM TOCTOPOHHUX KOPHEH.

N3yuenne naHHOW TEMBI MO3BOJIAET CYIIECTBEHHO PACIIMPUTH anmapar ypaBHEHUH,
WCIIOJIb3YEMBIX IS PEUICHUsI TEKCTOBBIX 3a/au.

I'naBa 4. HepaBenctna (20 4yacoB)

UucnoBble HEpABEHCTBA M HMX CBOMCTBA. [lOWIEHHOE CIIO)KEHHE W YMHOKEHUE
YHUCJIOBBIX HEPaBEHCTB. [IOrpemHOCTs U TOYHOCTh MpUOIMKeHus. JInHelHble HEpaBeHCTBA C
OJHOM EPEMEHHOM U UX CUCTEMBI.

[eab: 03HAKOMHUTH O0YJAIONTUXCSI C TPUMEHEHUEM HEPABEHCTB JIJISl OILICHKW 3HAYEHUU
BBIPA)KEHUH, BbIpA0OTaTh YMEHUE pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON U UX
CUCTEMBI.

CBoiiCTBa YHCIIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIICHUE
JINHEMHBIX HEPAaBEHCTB C OJHOW mepeMeHHOW. TeopemMbl O TOWICHHOM CIIOKEHUH U
YMHOXEHUU HEPABEHCTB HAXOJAT MPUMEHEHHE TIPH BBIMOJHEHUU MPOCTEUITNX YIpaKHEHUN
Ha OIIEHKY BBIPAKECHUI 1O MeTOAy TpaHuil. BBoasTcs nmousTus abcomornoi [lorpemHocTr u
TOYHOCTH MPUOIIKEHHS], OTHOCUTEIBHOU TTOTPEITHOCTH.

YMeHHs TpPOBOAUTH JCIYKTUBHBIC PACCYXKICHUS TMOJy4alOT pa3BUTHE, KaK TMIpH
JI0Ka3aTelIbCTBaX YKa3aHHBIX TEOPEM, TaK M TIPH BHITIOJTHEHUH YIIPAKHEHUH Ha JOKA3aTelIbCTBA
HEPaBEHCTB.

B cBs3u ¢ penieHreM JMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOW JAETCsl MOHSITUE O
YHUCIOBBIX IPOMEXKYTKaX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHUS U  0003HAYEHHS.
PaccmoTpennio cucTteM HEpPaBEHCTB C OJHOM IMEPEMEHHOW MPEeNIIecTBYeT O3HAKOMJIEHUE
oOyuarouuxcs ¢ NOHATHIMHU MepeceyeHus] 1 00beJMHEHHS] MHOXKECTB.

[Ipn pemieHMn HEpPaBEHCTB HCHOJBb3YKOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB,
KOTOpbIE Pa3bICHSIOTCS Ha KOHKPETHbIX NpuMepax. Ocoboe BHUMaHHE ClEAyeT YAEIUTh
0TpabOTKEe YMEHHS pelllaTh MPOCTEHIME HEpPaBEHCTBA BUAA ax > b, ax < D, 0CTaHOBHUBIIHUCH
CHelHalbHO Ha ciydae, korja, a<0.

B sroii Teme paccMaTrpuBaeTCs TAKXKE PELIEHUE CUCTEM ABYX JIMHEHMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM, B YACTHOCTHU TaKUX, KOTOPBIE 3aIIMCAHbI B BUJIE ABOMHBIX HEPABEHCTB.

I'aasa 5. CreneHsb ¢ HeJIbIM MOKa3aTeaeM. JjieMeHThbl craTucTuku (11 yacoB)

Crenenb C LIeJIbIM NOKa3zaTesieM U ee cBoicTBa. CraHnapTHbIM Buj uncna. HavanbHbie
CBeZIeHHsI 00 OpraHu3aly CTAaTUCTUYECKUX UCCIICJOBAHUM.

Henab: BbpaboTaTh yMEHHE MPUMEHSATH CBOICTBA CTENEHU C LIEJBIM IOKa3aTeleM B
BBIYHCIICHUSX U TpeoOpa3oBaHusX, chopMupoBaTh HaudajbHbIE MPEACTaBICHUS O cOope u
TPYNIUPOBKE CTATUCTUUECKHUX JaHHBIX, UX HATJISAHON UHTEpIIPETALUH.

B »a10if Teme QopmymHpyrOTCs CBOWMCTBAa CTEMEHHM C ILENbIM MoKa3zaTeneMm. Meton
JI0Ka3aTelibCcTBa JSTUX CBOWCTB IIOKa3bIBA€TCSI Ha MPUMEPE YMHOXKEHHS CTENEeHEeH ¢
OJIMHAKOBBIMU OCHOBaHUSIMHU. JlaeTcs MOHATME O 3alUCH 4YHMCJIa B CTAaHJAPTHOM BHJE.
[IpuBoATCS MpUMEPBI UCTIONB30BaHUS TaKOW 3aluCH B (DM3HMKE, TEXHUKE M JPYrHUX 00IacTsX
3HAHUM.

VYyamuecss Moay4aroT HadajdbHbIC MPEICTaBICHHUS 00 OpPTraHMU3allMd CTATUCTHYECKHX
uccienoBanuil. OHU 3HAKOMSTCS C MOHSATHSIMHU Te€HEPATbHOW M BBIOOPOUYHOW COBOKYITHOCTH.
[IpuBonsATCS TpUMEpHI MPEACTABICHHUS CTAaTUCTUYECKUX JAHHBIX B BHJE TaOIUI] 4acTOT U
OTHOCHUTENBHBIX 9acTOT. OOyJaronmmcs npeuiaraloTcsl 3aJaHusl Ha HaXOXKJeHHE 10 Tadyuie
YacTOT TAKUX CTATHCTUYECKUX XAPAKTEPHCTUK, KaK CpeqHee apruPMETHUIECKOe, MOJa, pa3Max.



PaccmarpuBaercss BONpPOC O HArjsAHOM HWHTEPIPETAUN CTAaTUCTHYECKOW HWH(POPMAIIUH.
W3BecTHBIE 00yUYaIOMIMMCS CIIOCOOBI HATIISAHOTO MPEICTABICHHUS CTaTUCTUYECKHX JTAHHBIX C
MOMOIIBIO CTOJIOUATBIX M KPYTFOBBIX AMAarpaMM pACHIMPSIOTCS 3a CYET BBEICHHS TaKHUX
MOHATHM, KaK MOJIUIOH U TUCTOTpamMMa.

6. [loBTOpenue (8 yacon)

Heab: IloBropenue, o0o0IIeHNE U CUCTEMaTU3alus 3HAHWM, YMEHUH U HaBBIKOB 3a
Kypc anreOpsI 8 Kiacca.
KonTpoJsbHbie padoThl
KonTpomasnas padora Ne 1 «PanuonanbHble BbipakeHus. Cl0KeHHe U BBIYUTAHUE IpoOein»
KonTponasnas padora Ne 2 «IIpousBenenue u yactHoe ApoOein»
KonTponsnas padora Ne 3 «KBagpaTtHbie KOpHU»
KonTponsnas padora Ne 4 «IIpuMeHneHne cBOMCTB apuMETUUECKOTO KBAPATHOTO KOPHS»
KonTponsnas padora Ne 5 «KBagpatHble ypaBHEHUS»
KonTponsnas pabota Ne 6 «J[poOHbIe paliioHaIbHbIE YPaBHEHUS»
KonTponsnas pabora Ne 7 «HucnoBbie HEpaBEHCTBA U UX CBOWCTBa»
KonTponsnas pabora Ne 8 «HepaBeHcTBa ¢ 0/1HOM NEPEMEHHOM U UX CUCTEMBI»
KonTponsnas padora Ne 9 «Crenens ¢ 1eabIM MoKa3zaTeneM»
Wrorosas koHTposbHas padota Ne 10



Tabauua TeMaTH4YECKOro pacnpeieieHisl KOJMYeCTBA YacOB:

No Pazgensl, TeMbl
m\it

KomnmuectBo yacos

I'naBa |. PanuonajbHble Apoou 23
1 | PanuoHnanbHbIe ApoOU U UX CBOMCTBA 5
2 | Cymma u pa3HOCTB JIpoOeit 7
3 | IIpousBenenue u yacTHOE ApoOei 11

I'naBa Il. KBagpaTHbie kopHun 19
4 | JlelicTBUTEIbHBIC YUCITA 2
5 | Apudmernyeckuil KBaapaTHbII KOpEHb 5
6 | CBoiicTBa apupMETHIECKOTO KBAJIPATHOTO KOPHS 4
7 | [lpuMeHEHHE CBOMCTB apu(METHICSCKOTO KBaIPAaTHOTO 8

KOpHS
I'nasa |1l. KBaapaTHbie ypaBHeHUsI
21

8 | KBagparHoe ypaBHEHHE U €T0 KOPHHU 11
9 | poOHble paniioHaIbHBIC YPaBHEHUS 10

I'naBa IV. HepaBeHncTBa 20
10 | YucrioBble HEPABEHCTBA U UX CBOMCTBA 9
11 | HepaBeHcTBa C OJTHOM MEPEMEHHOM U UX CHCTEMBI 11

I'maBa V. Crenenb ¢ meJbIM IOKA3aTeEJIE€M. DJIeMEeHThI 11

CTATHUCTHKHU

TloBTOpenne 8

Bcero 102




1.5. IInanupyemble pe3yJIbTaThl H3y4eHHs Kypca ajredpsl B 8 kiiacce

PAIITMOHAJIbHBIE UNCJIA

OOyuaromuiicss Hay49uTCs:

1)moHUMaTh 0COOEHHOCTU JECATUIHON CUCTEMBI CUHCIICHHUS;

2)BJIAJICTh MOHSATUSIMU, CBSI3aHHBIMHU C JCITUMOCTBIO HATYPAITbHBIX YUCEIT,

3)BbIpakaTh YMCIIAa B KBUBAJIICHTHOH (popme, BBIOMpast HanboIee MOoAX0ISIIYIO B
3aBUCHUMOCTH OT KOHKPETHOH CUTYaIlHH;

4) cpaBHUBATh U YIOPSAAOYUBATH PALlUOHAIIbHBIE YHCIIA;

5) BBITIOTHSATH BBIYUCIICHUS C PAlMOHATLHBIMH YUCIIAMH, COYETas YCTHBIC M MTHChMEHHBIE
MPUEMBI BEIYUCIICHUN, TPUMEHEHUE KaITbKYIISTOPa;

OO0yyaromuiics MOJIy4uT BO3MOKHOCTD:

6) TO3HAKOMUTHCS C TTO3UITUOHHBIMU CHCTEMAaMU CUUCIICHUS C OCHOBAHUSMU, OTIIHYHBIMH
ot 10;

7)yriryOuTh ¥ pa3BUTh MPENICTABICHHS O HATYpaJIbHBIX YHCIAaX M CBOMCTBAX ETMMOCTH;

8) HayuUThCS UCTIOIB30BATH PUEMBI, PAITHOHATUZUPYIOIINE BIUCHIICHHS, IPHOOPECTH
MIPUBBIYKY KOHTPOJUPOBATH BBIUNCIICHHSI, BRIOUPAs TIOIXOASIINAN JUTSI CUTYAI[UH CII0CO0.

JIEMCTBUTEJIbHBIE YUCJIA
OO6yyaromuiics Hay4uTCs:

1)ucrnonp30BaTh HavYAIBHBIC IPECTABICHUS O MHOXKECTBE JICHCTBUTEIHHBIX YHCET,

2) Brniageth nMoHATHEM KBaJpaTHOTO KOPHS, IPUMEHSTH €0 B BEIYUCICHUSX

OO0yuaromuiics MOJTy4YUT BO3MOKHOCTB:

3)pa3BuUTh MpEACTaBICHHE O YHCIEC W YHUCIOBBIX CHCTEMax OT HATYpalbHBIX 0

JNENCTBUTEIBHBIX YMCEN; O POJIM BBIYUCIICHUN B UEJIOBEYECKON IIPAKTHUKE;

4)pa3BUTh W YrAyOWTh 3HAHHUA O JCCSATUYHOM 3aluCH JICHCTBUTEIBHBIX YHUCEI
(meproIMYecKre U HEeTePUOIMIECKHIE IpooH).

N3MEPEHUA, ITPUBJIMKEHU A, OLIEHKU

OO0yuaromuiicst HayquTCs:

1)ucnonib30BaTh B X0/I€ peUICHUs 3a/1a4 dJIEMEHTapHbIE MTPE/ICTaBICHUS, CBSI3aHHbIE C
MPUOIMKEHHBIMU 3HAYEHUSMU BEJTUYHH.

OOyyaromuiics MOIy4UT BOZMOKHOCTb:

2) MOHSATH, YTO YUCIIOBBIC JAHHBIE, KOTOPbIE UCIIONb3YIOTCS I XapaKTePUCTHKU
00BEKTOB OKPYKAIOIIEr0 MUPA, SABISIOTCA MPEUMYIIECTBEHHO MPUOIHKEHHBIMHU, YTO 110
3anucy MpUOIMKEHHBIX 3HAYSHHM, COJIepKalIUXCcsl B MH(OPMALIMOHHBIX HCTOUHUKAX MOYKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS,

3) MOHSATH, YTO MOTPENIHOCTh PE3yabTaTa BHIYMCICHHUH T0KHA OBITh COM3MEpUMa ¢
MOTPEIIHOCTHIO UCXOAHBIX JaHHBIX

AJITEBPANYECKUE BBIPAXKEHU A

OOyuaromuiics Hay4dnuTCs:

1)BrasieTh MOHATHIAMHU «TOXIECTBOY, «TOKIACCTBEHHBIE MPEOOPA30BAHUY, PEIIATh
3a/1auu, cojepkaiiue OyKBeHHbIE TaHHBIE, paboTaTh ¢ (opMyIamu;

2)BBITOJHATH MPEOOPA30BaHMSI BEIPKECHUH, COICPIKAIINX CTETICHU C IIETBIMU
MOKa3aTes MU U KBaJpaTHbIC KOPHH,

3)BBINONHATL TOXKICCTBEHHBIC MPEOOpPA30BaHUsS PAIIMOHAIBHBIX BBIPAKECHHI HA OCHOBE
MIpaBWJI HAJ anreOpandyecKuMu JpoOsiMU

OOyuaromuiicst HOIYIUT BO3MOKHOCTb:



4)Hay4UTHCS BHITOJIHATH MHOTOIIIATOBBIE MIPE0Opa30BaHMsl pAllMOHATIBHBIX BBIPAXKCHUH,
MPUMEHSS IMUPOKUI HabOP criocoOOB U MPUEMOB;
5)IpUMEHSTH TOXKIECTBEHHBIC TPEOOpA30BaHUS ISl PEIICHUS 3a7a4 U3 PA3IMYHBIX
paszienoB Kypca.
YPABHEHUA
OOyuaromuiics Hay4uTCs:

1)pemath kBajipaTHbIE U IPOOHBIE PALIMOHAIBHBIE YPABHEHHUS C OJIHOM MepeMeHHON

2) NoOHUMAaTh YPAaBHEHHUS KaK BaKHEHUIITYI0O MaTeMaTHYECKYIO0 MOJEIb JJ1 ONIUCAaHUs U
M3Y4EHHUs pa3HOOOPa3HbIX peaIbHbIX CUTYalluH, pelaTh TEKCTOBbIE 3a/1a4M aareOpanyecKum
METO0/I0M

3) npuMeHsTh rpaduyecKre MPEACTABICHUS I UCCIISI0BaHUS YPaBHEHUM

VY4eHUK MOTYyYUT BO3MOKHOCTB!

4)oBnasieTh CHCNUATBHBIMU TIPHEMaMHK PEIICHUS yPaBHEHHI, YBEPEHHO TPHUMEHSTh
anmnapaT ypaBHEHHH 7S pelIeHus pa3HOOOpa3HbIX 3a/1a4 U3 MaTEMATUKH, CMEXHBIX
MPEAMETOB, MPAKTUKU

5) npuMeHsTh rpaduUecKue MpeaCcTaBIeHHs /IS UCCICI0OBAHMUS YPAaBHEHHIA, COAEPIKAIUX
OyKkBeHHbIE KOAPDUITUEHTHI.

HEPABEHCTBA

OO6yyaromuiics Hay4uTCS:

1)nmoHUMaTh U MPUMEHSTH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOILICHHEM
HEpaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

2)pemiath JMHEHHBIC HEPABCHCTBA C OJHOM MEPEMEHHOM M UX CHCTEMBI

3) mpUMeHSTh anmnapaT HEpPaBEHCTBA [T PEIICHHS 3a/1a4 U3 Pa3IMIHbIX Pa3/IesioB Kypca

OO0yuaromuiicst MOJIyYUT BO3MOKHOCTh HAyUYUThCS:

4)pa3Ho00pa3HBIM [IPUEMaM JI0Ka3aTelIbCTBA HEPABEHCTBA; YBEPEHHO PUMEHSTh amapar
HEPaBEHCTB JJIs PEHICHHs pa3HOOOPa3HBbIX MAaTEMaTHUECKHX 3aa4 U 3314 U3 CMEXHBIX
MPEeIMETOB, MPAKTUKU;

5)IpUMEHATh KOOPIMHATHYIO IPSAMYIO UIs H300paskeHHsI MHOKECTBA PEIICHUIMA
JUHEIHOTO HEPaBEHCTRA.

OCHOBHBIE TTOHATUA,YNCIIOBBIE ®YHKIINN

OO0yuaromuiics Hay4uTCs:

1)oHMMAaTh U MCIOJIB30BaTh GYHKIIMOHAIbHbIC IOHATUS U A3bIK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAUCHUS );

. k
2) ctponTs rpadukn QyHKIHMA Y = M y=+x , HCCIIEI0BATH CBOMCTBA YHCIIOBBIX
’

(GyHKIMI Ha OCHOBE M3Y4€HUS MOBEJCHUS UX IPadUKOB;

3)noHnMath QYHKINIO KaK BKHEUIIYI0 MATEMATHIECKYIO MOJICIb JIsl OTIMCAHHS
MIPOLIECCOB U SBJICHUN OKPYXKAIOIIEro MUpa, IPUMEHATh (PYHKIIMOHAIBHBIA A3bIK JUIS
ONMCAHMS U UCCIIeIOBAaHUS 3aBUCUMOCTEH MEXTy GPU3NUECKUMU BEIUYMHAMHU.

O6yanOHIHHCﬂ TOJYYUT BO3BMOXKHOCTb HAYYUTHCA:

4)IpOBOAMTH UCCIICIOBAHUS, CBSI3aHHBIC C N3yYEHUEM CBOMCTB (DYHKIIMH HA OCHOBE
rpaduKOB U3y4E€HHBIX (PYHKIIHI

5)ucnonp30BaTh PyHKIMOHAIBHBIE TIPEJICTABICHUS U CBOMCTBA (DYHKLUH JUIsl PEIICHUS
MaTeMaTHUYECKUX 3a7a4 U3 Pa3IMuHbIX pa3/eioB Kypca.



3. KanennapHo- TemaTrueckoe uianupoBanue. Anredpa, 8 kiacc, 3 yaca B Henento, Bcero 102 yaca

DopMbl, THIIBI

Cpoxu npoBeeHust

Homep |HaummeHnoBaHue usydyaemoii
OcHoBHOeE coiep:kaHMe W BUBI 1€ TeJbHOCTH YYAIIAXCS
ypoka TeMblI KOHTPOISI
10 IVIaHy | 10 (pakTy
I'naBa |. PanmonansHbie qpobu — 23 yaca
1(1) |PamnmoHanbHbBIC BhIpaXeHHs. |DOPMYIHPOBKA TMOHATHS «PAallMOHAIBHOE BHIPAKEHHEY, YMETh Pa3IHyaTh IIENbie
1 IpoOHBIE BHIPAXKEHNS, HAXOIUTh 3HAUEHUE IPOOH. B3aHMHEIH KOHTPOb
2(2) PanmonansabIe IpOOH. YMerb HaXOJUTh NMPH KaKUX 3HAYCHUAX TIEPEMEHHON MMEeT CMBICIT
AIMOHAJIBHOE BRIPAYKEHHE, JOMMYCTUMbIE 3HAUCHUS TEPEMEHHON B BBIPAYKEHHUH N
p611 p » Aoty P P > |DPpoHTanbHBINA
o0JTacTh oIpeeneHus KIIAN
per (bynkn KOHTPOITb.
CamocrosTenpHas padora
3(3) OcHOBHOE CBOICTBO IpoOH. |DOpMynmHpOBaTH OCHOBHOE CBOMCTBO PAIlOHANBHONW IpoOH M MPUMEHSTH ero it | MaTtemaTidec-
rpeobpazoBaHus Apode KA JTUKTaHT
4(4)  |Cokparienue qpooei. 3HaTh aNTOPUTM COKpAIICHUS APOOH, YMETh MPUMEHSTH €ro MPH BHIMONHEHUH | CaMOCTOSTENbH as
3aJaHUS pabota
5(5) |Cokpaenue nqpobdeit. YMeTs IpUBOAUTE APOOb K ONpeesieHHOMY 3HaMeHaTeN0, chOpMyIUpOBaTh

AJITOPUTM 3TOIr'0O Z[ef/’ICTBI/ISI, YMCTh NPUMCHATH €T0.

CamocTosTenpHas pa60Ta




6(6) |Cnoxenue npobeit c|BpimonusaTe  ciokeHne apobell ¢  OAMHAKOBHIMM 3HAMEHATENSIMH, yMETh | B3auMHBII KOHTPOJIb.
OIMHAKOBBIMH (GbOopMyIHUpOBaTh AJITOPUTM JACHCTBHIA U TPHUMEHSTH €ro
3HAMEHATEISIMH. Hunaxruyeckue
MaTepHabl
7(7) |Bbluutanue — apoGeit  c¢|BbImonHATH ClOKeHHE ApoOei ¢ ONMHAKOBHIMU 3HAMEHATENSIMH, OIPENCIUTh VHMBH Iy ATBHbI
OJINHAKOBBIMH QJITOPUTM JICUCTBUHN, yMETh IPUMEHSTH €ro KOHTPOII®.
3HaMEHATEISIMH. Tecnposanue
8(8) |Cnoxenue mpobeii ¢ BeimonusaTe  cnokeHue JpoOedl ¢ pasHBIMH 3HAMEHATESIMU, OIPECIHTh
pa3HbIMU 3HAMEHATENSIMH. aJIrOPUTM JIEUCTBUMN, YMETh TPUMEHATH €TO B3auMHbIIT KOHTPOIIE.
MaremaTtuuec
KUWA TUKTAHT
9(9) |Borunranue gpobeii ¢ BoeinoHATh  clioKeHHe ApoOeil ¢  pa3sHbIMM 3HAMEHATENISIMH, ONPEACIUTD | B3aMMHBIH KOHTPOJIb.
pa3HBIMHU 3HAMEHATEIISIMH.  |AITOPUTM JCHCTBHH, yMETh IIPUMEHSATH €TI0 Jnnaktuaeckue
MaTepHrabl
10(10) |CnoxeHue U BEIYUTAHHE BBITIONHATE cltoXeHue U BBIYUTAHHUE Ipo0eli ¢ pa3HbBIMU 3HAMEHATEISIMH, XOpoIo | IHanBHIya bHBIH
apooeii. 3HaTh  aNTOPUTM  JCHCTBHH, BBIIONHATH  pa3iM4YHbIE  NPEOOpa30BaHUS [KOHTPOII.
panMOHaIBHBIX BBIPAKCHHH
TectupoBanue
11(11) |CnoxeHue U BEIYUTAHHE BemonHATe  paznauyHBIe  NpeoOpa3oBaHMS — PAlMOHANBHBIX  BBIpaKEHHH, | DpOHTAIBHBIN KOHTPOI.
apooeii. JIOKa3bIBaTh TOXKAECTBA, PUMEHSS IMMPOKHI HaOOp CIIOCOOOB M IPHEMOB Junaktuaeckue
MaTtepHrabl
12(12) |Koumponvhas paboma Nel. WnauBuayanbHbIN
KOHTPOJIb.
13(13) |YmHOXeHue apodeii. BeimonusaTe yMHOXKEHHME JpoOei, OIpenenuTbh ajiropuTM JCHCTBHSA, YyMeETb

OPpUMCHATL €ro

®pOHTANBHBINA OITPOC




14(14)

Bossenenue npodu B
CTCIICHb.

BeimonusaTe Bo3BeneHHE OpoOW B CTENEHb, ONPENEIHTh aJrOpUTM JICUCTBUS,
YMETb IIPUMEHSTH €r0.

B3auMHBII1 KOHTPOIIB.
MaremaTuyec-
KW TUKTAHT

15(15) |YwmHOxeHue apodeii. BeimonusaTe yMHOKEHHE IpoOel, pasnuyuHble MpeoOpa3oBaHUsl palOHAIBHBIX DpOHTATHBIH KOHTPOTH
BRIPAKCHIH Junaktuueckue
MaTepHabl
16(16) |Hdenenue npoodeii. BrimonusaTh nenenne ApoOeH, OnpeienuTh alropuT™ JCHCTBHS, yMETh MpUMEHATh | CaMocTosiTenbHas padoTa
ero.
17(17) |Hdenenune mpobeii. BeinonHsaTe  AeiacHHe ApoOeH, pasiidyHble IpeoOpa3oBaHHs PAlMOHAIBHBIX
BBIPAYKEHHIA. ®poHTaIBHBINA KOHTPOIIb.
TectupoBanue
18(18) [(IIpeoGpa3oBaHue BbInonHATh clOKEHHE, BBIYMTAHUE, YMHOXKEHHME M JAEIECHHE pPAaLMOHAJIBHBIX o .
. . . OHTAJIbHBIA KOHTPOJIb.
palMOHAIbHBIX BBIPAXKEHUH. |ApoOeil, MHOroIaroBele npeodpa3oBaHusl pallMOHAIbHBIX BBIPAXKEHUH, TPUMEHSIS P P
. [IpaxTrueckas padora
ITUPOKHA HAOOp CITOCOOOB M IPUEMOB
19(19) (IIpeoGpa3oBaHue BbImonHATh clOKEHHME, BBIYMTAHME, YMHOKEHHME W JAEICHHE DPaLUOHAIBHBIX @ .
. . . OHTAJIHBIA KOHTPOJIb.
palMOHAJIBHBIX BBIPAXEHUH. |Apobeii, MHOT'OIIAT OBBIE peoOpa3oBaHysl PalMOHAIBHBIX BBIPAKCHUH, P P
. [IpakTudaeckas padora
MIPUMEHSIS IIPOKH HaOOp CITOCOOOB U MPHUEMOB
20(20) |IIpeobpasoBanue BemonHATh cnoXeHWe, BBHIYWTaHHE, YMHOKEHHUE W JIeEHHWE PpaIllMOHAIBHBIX C
. . .. |CamokoHTpONB
palMOHAaJIBHBIX BBIPAXEHUH. |apobeii, MHOT'OIIATOBBIE npeoOdpa3oBaHMsl PalMOHAJBHBIX BBIPAKCHUH, P
. CamocrosiTenbHas padoTta
MIPUMEHSISI LIMPOKUH Habop CrIOCOO0B M MIPHEMOB
k [
21(21) OyHKIIS Y = “uee rpadux. dopmynupoBaHue orpeneneHus GyHKIN 00paTHON MPOMOPIIHOHATHLHOCTH

y=K/X, TJi¢ K He paBHO 0, U YMETh CTPOUTH ee rpaduK, 3aTIOMHHUTH OTPEEIICHUE
rUTNepOOITbI, IOHUMATh U UCIIONB30BaTh (YHKIIMOHAIEHBIEC TIOHSTHUS U SI3BIK
(TepMUHBI, CHMBOJIMYECKIE 0003HAYCHNUS);

B3auMHBII1 KOHTPOIIB.
JlunakTuueckue
MaTepHuabl




k i i v=
22(22) OyHKUHA Y = “uee rpadux. 3HaTh cBocTBA PYHKIMH Y=K/X, I'7ie K He paBHO 0, 1 yMeTb CTpouTh ee rpaduk, |CaMOKOHTPOIb
CamocrosiTenpHas paboTta
23(23) |Kommponvnas paboma Ne2. WuauBuayansHbIH
KOHTPOJTb.
24(1) |PammoHaibHBIC YKCTIA. [IpuBOaUTH PHMEPHI PAIIMOHAIBFHBIX YUCET, CPABHUBATH M YIIOPSIOUYNBAThH BaMMHEI KOHTDOJS.
paloHaIbHbIE YHCIa TMaaKTHICCKHE
MaTepHaIbl
25(2) |UppaumoHasibHbIC YKCIIa. IIpuBonuTH NpUMeEpH] PALMOHANBHBIX U UPPALIMOHAIBHBIX YHCENl, CPABHUBATD
qrena CaMOKOHTpPOJIb
CamocrosiTenbHas padoTta
26(3) |KBampaTHbIe KOpHH. Brnaners noHsTHEM KBaApPAaTHOrO, HAXOAUTH 3HAYCHUS apUPMETHIECKUX BaanMHbIi KOHTPOTS.
KBaJ[paTHBIX KOpHEN MaTemaTaec-
KU TUKTaHT
27(4) |Apudmernueckwuii Haxoauts 3HaueHns apupMeTHIecKinX KBaJpaTHBIX KOPHEW, MOIb3YsICh
KBaJpPaTHBII KOPEHb. TaGMuIIeH KBaIPATHBIX KOPHEH, ONPENeTaTh CMBICT BHIPAKEHHS, CTOAIIEro o | B3aMMHbIH KOHTPOIIb.
KOpPHEM KBaJIpaTHBIM, HAXOJUTh 3HAUEHHUE IePEMEHHON Hunakruyeckue
MaTepuabl
28(5) Ypasuenne X2 = a. CdopmynupoBaTh aJropuT™M pelieHUs ypaBHEHUS, yMETh TpadHuecKu B3anMHBII KOHTPOJIb.

OnpeAcIATh YUCIIO KOpHCfI YpaBHCHUSA, pCLIATh YPABHCHUA JAHHOI'O TUIIA

JlunakTuueckue
MaTepUabl




29(6)

YpaBHeHue X =a.

Pemats YpaBHCHUA, ONIPCACIIATE CMBICJI BBIpa)KCHI/IP'I, HaXOJHUThb HpI/I6J'H/I)K€HHOG
3HA4YCHUEC KBAJIPAaTHOI'0 KOPHHA

OpoHTaIBHBIN KOHTPOIb
CamocrosiTenpHas paboTta

30(7) Oynkius Y =+ X u ee CtpouTth rpaduk ¢pyHknuu Y = +/ X , HopMyIUpoBaTh CBOHCTBA (DYHKIUH, B3auMHBII1 KOHTPOIIB.
rpadux. HIOHUMATh ¥ UCIIONL30BaTh (DYHKIIMOHAIBHBIE TIOHATUS U SI3bIK (TEPMUHBL, Maremarnyec-
CHMBOJIMYECKHE 0003HAYCHUS); KHH THKTaHT
31(8) Oynkius Y =/ X u ee Crpoutb rpaduk GpyHKIuu Y = +/ X , 3HaTh CBOMCTBA (PYHKIUH, B3auMHbIil KOHTPOIIE.
MJIAKTUYECKUE
rpaduxk. Aun
KCCIIEI0BATh CBOMCTBA (DYHKIIMHM HA OCHOBE M3YUEHUS MOBEACHUS UX rpad)UKOB; |MaTepHaIIbl
32(9) |KBagparHsIii KOpEHb U3 Jloka3bIiBaTh TEOPEMbI O KOPHE U3 MPOU3BEACHUS U IPOOU, IPUMEHSITh UX B BaMMHEI KOHTPOJTE.
TIPOU3BEACHUS U IPOOH. peoOpa3oBaHNUN BBIPAKEHUN MaTeMaTHaec-
KUWA TUKTAHT
33(10) |KBaapatHslii KOpeHb U3 IIpuMeHATH TEOpEMBI O KOPHE U3 TIPOU3BENCHUS U APOOU B MpeoOpa3oBaHUN ®poHTaNBHBINA KOHTPOJIb
TIPOU3BEACHUS U IPOOH BBIpKEHUM TectupoBanue
34(11) |KBagpatHslii KOpeHb U3 Jloka3pIBaTh TEOPEMBI O KBaJIpATHOM KOPHE U3 CTEIIEHHU, TPUMEHSTh UX B ®poHTaIBHBINA KOHTPOJIb
CTETIeHH. peoOpa3oBaHNN BEIPaKEHUN CamocrosTenpHas padora
35(12) |Kommponvhas paboma Ne3. WNnnuBuayanbHbIiH
KOHTPOITb.
36(13) |BbiHeceHHE MHOKHUTEINS H3- |BBIHOCHTD MHOKHTEIb 32 3HAK KOPHS M BHOCUTh MHOKHTEIb [10]] 3HAK KOPHS
T10]T 3HAKa KOPHSL. OpoHTaIBHBIN OIpoc
37(14) |Buecenue MHOXKHTEIS TO]T | BBIHOCHTH MHOKHUTEIH 38 3HAK KOPHS M BHOCHTH MHOKHTEIb [10]] 3HAK KOPHS BzanmubIil KOHTPOIB.
3HAK KOpHSI. Marematudec-
KW OUKTAHT
38(15) [IIpeobpazoBanue CdopmynupoBaTb aaroput™ npeodpa3oBaHuUs BEIPAKEHUH, COIEpKAIINX

BBIpa)KCHHﬁ, COACPIKAIINX

KBaJApaTHbBIC KOPHU, UCTIOJIb3Ys TCOPEMBI O KOPHE U3 MPOU3BCACHUA U I[pO6I/I,

B3auMHBII1 KOHTPOIB.




KBaApaTHbIC KOPHU.

YMETb NPpUMCEHATDH €T 0.

CaMocTosiTenbpHas pa60Ta

39(16) |IIpeobpa3zoBanue Hcnonb3oBaTh GopMyInbl COKpaIIeHHOTO YMHOKEHHS ITPHU IPeoOpa3oBaHuN C
. . aAMOKOHTPOITh
BBIPOKEHHI, COIEPXKAIIUX  |BBIPAXKECHUH, COACpKAIINX KBapaTHBIE KOPHH P
TectupoBanue
KBaJIpaTHBIE KOPHH.

40(17) |TIpeobpazoBanue CdopmynpoBaTh aIropuT™M OCBOOOKICHHUS OT UPPAIIMOHAILHOCTH B BaMMHEIH KOHTDOJTE.,
BBIpKEHHI, COIEpXKAIIUX  |3HAMEHATENSAX IPOOH, YMETh MPUMEHSTh €ro. MaTemaTuuec-
KBaJIpaTHbIE KOPHHU. XU TMKTAHT

41(18) |IIpeobpa3oBanue YMeTb 0CBOOOXKAATHCSA OT UPPAMOHATIHHOCTH B 3HAMEHATENEe .

. B3anMHBI1 KOHTPOIb.
BBIPKEHHH, COJIEPIKAIIIX
CamocrosTensHas pabora
KBaJ[paTHBIC KOPHH.
42(19) |Koumponvnas paboma Ne4. WNHmuBu Iy TBHBIH
KOHTPOJIb.
I'masa I1l. KBagpaTasie ypaBaeHus — 21 gac
43(1) |Omnpenesnenue KBaApaTHOro |3HATH ONpeaecHUE KBAAPATHOIO YPaBHEHHUS, PEIIIaTh KBaPATHBIC YPaBHEHHUS .
OpoHTaIBHBIN OIPOC
YpaBHCHHS.

44(2) |HemomHble KBaJpaTHbBIC CdhopmynupoBaTh onpeeieHre U arOpUTM PEIICHHS HEMOHBIX KBaIPATHBIX B3auMHBII KOHTPOJIb.
YpaBHCHHS. ypaBHEHUS, pelaTh HEMOMHbIC KBAIPATHBIC YPAaBHEHUS CaMocTosiTenb-Has

pabota

45(3) |PemieHue KBaapaTHBIX Pemiath KBasipaTHbIC YpaBHEHUS, TOHUMATh YPABHEHUS KaK BXKHEHIIIYIO B3auMHBII KOHTPOJTb.
YpaBHEHUH BBIJICTICHUEM MaTeMaTHYECKYIO MOJIENb JT ONTUCAHUS M U3YyUYCHUS Pa3HOOOPA3HbBIX peasbHBIX  [JlnaakTudyeckue
KBaJIpaTa JBy4JICHA. CUTYyaIuii, pemaTh 3a/1a4u ¢ IPUMEHEHHEM KBaJIPaTHBIX ypaBHEHHA MaTepHabl

46(4) |Permenue KBaapaTHBIX CdopmynupoBaTh alropuTM pelieHus KBaAPaTHOrO YpaBHEHHs, UCCIIETOBATh

ypaBHeHu# 1o popmyine D.

KBaJ[paTHOE ypaBHEHHUE M0 JUCKPUMHUHAHTY B K03 (puireHTam, 3aliOMHUTh

B3auMHBII1 KOHTPOIB.
CamocrosTenb-Hast




(dhopmyny KOpHeil KBaIpaTHOTO YpaBHEHHUS

pabota

47(5) |PemieHue KBaJapaTHBIX CdopmynupoBaTh aJropuT™M perieHrsT HEMTOIHOTO KBaIPaTHOT'O YpaBHEHHS,
ypaBHeHu# 1o gopmyne Di. |3amoMHUTE GpopMyiTy KOpHEH KBAAPATHOTO YpaBHEHHUS B3auMHBIi KOHTPOIIE.
TectupoBanue
48(6) |Pemienue 3ama4 ¢ momMolpo |Pemate TeKCTOBBIC 331241, UCTIONB3YS B KAYECTBE aureOpandeckoi MOIeIH
KBaJPaTHBIX YPABHEHMIA. KBaJpaTHbIE YpaBHEHUS B3anMHEIi KOHTPOIID.
CamocrosTenb-Hast
pabora
49(7) |Pemenue 3a7a4 ¢ moMoIIIb0 |Perrath TEKCTOBBIC 331441, UCTIOb3YS B KAYECTBE areOpandecKoi MOJIEIH BanMHbIi KOHTDOTTS.
KBAaJ[PaTHBIX YPaBHEHUH. KBaJlpaTHbIC ypaBHEHUS THaKTHYICCKHE
MaTepuabl
50(8) |Teopema Buera. CdopMymrpoBaTh aJITOPUTM PEIICHUS KBaAPATHRIX YPAaBHEHUI C TIOMOIIIBIO B3auMHBI1 KOHTPOIIb.
TeopeMsl Buera CamocTosiTenb-Has
pabora
51(9) |Teopema Buera. Haxoauts mombopom KOpHU KBaIpaTHOTO ypaBHEHHSI, NCTIONB3Ys TeopeMy Buera |B3anMHBII KOHTPOITE.
JlmpakTu4decKue
MaTepuabl
52(10) |PereHne KBaIpaTHBIX Pemates kBaspaTHBIE ypaBHEHUS, pelIaTh TEKCTOBBIE 3aa9H, UCIIOIb3YS B
YpaBHEHUH. KayecTBe ajredpanyeckoi MoJaeNn KBaJpaTHble ypaBHEHHS, I'pynmosoii
KOHTPOJIb.
JlnpakTuyeckue
MaTepuabl
53(11) |Kommponvhas paboma NeS. WnauBuayansHbIi

KOHTPOJIb.




54(12)

Pemenne npoOHbIX
paloOHaIbHBIX YPaBHEHHI.

CdopmynupoBaTh aaropuT™ pelieHns ApOOHBIX PalMOHATBHBIX YpPaBHEHUH,
CBOJISl pElIeHNE TaKuX YPaBHEHUI K pelIeHUIO JIMHEHHBIX U KBaJIPaTHBIX
ypaBHEHUI C MMOCIEIYIOIUM UCKITIOUEHHUEM ITOCTOPOHHUX KOpHEH

I'pynnosoit
KOHTPOJTb.
CamocrosTenb-Hast
pabota

55(13) |Permienue npoOHBIX PemaTh 1poOHBIE parioHaIbHBIE YpaBHEHUS, CBOJIS PEIlIEHHE TAKUX YpaBHeHUH K |DpoHTaIbHBIHI
paIlOHAIbHBIX YPAaBHEHHUH. |pEIIeHUI0 JMHEHHBIX U KBaIPATHBIX YPAaBHEHUH C TOCJIEAYIOUINM HCKIIOYEHHEM |KOHTPOIIb.
MTOCTOPOHHMUX KOpHEH CamocrosTenb-Hast
pabota
56(14) |Perrenue npoOHBIX Pemate npoOHBIe pariioHaNbHBIE YpaBHEHHS, CBO/IA PEIlIEHHEe TaKUX ypaBHEeHUH K | THANBHIyanbHBINH
panoOHAIBHBIX YPAaBHEHHUH. |pEIIeHUI0 IMHEHHBIX U KBaIPATHBIX YPABHEHHUH C TIOCIEAYIOUINM HCKIIOUYEHHEM |KOHTPOIb.
MOCTOPOHHUX KOPHEH TectupoBanue
57(15) |Pemenue mpoOHBIX Pemats apoOHBIE parioHaILHEIC YPaBHEHHUS, CBOS PEIICHHE TAKUX YpaBHEHUH K | pyImoBoi
palMOHAJbHBIX YPaBHEHUH. |pelleHHIO JUHENHHBIX U KBaPaTHBIX YPABHEHUH C IOCIIEIYIOUIUM UCKIIIOUEHUEM |KOHTPOJIb.
[IOCTOPOHHUX KOPHEH CaMmocTosiTenb-Has
pabora
58(16) |Pemrenue 3amad ¢ MOMOILIBIO | AJITOPHUTM pEIIEHUs TEKCTOBLIX 3a7a4 Ha JBM)KEHHE. PelaTh TeKCTOBLIE 3a0aul, |B3anmMHbIH
palMOHAaJIbHBIX YPaBHEHUH. |HCIIOb3Ys B Ka4eCTBE aJIreOpandecKoil MOAEN! APOOHbIE ypaBHEHUS KOHTPOJIb.
CamocTosiTenb-Has
pabota
59(17) |Perenue 3a1a4 ¢ MOMOIIBIO |AJITOPUTM PEIICHUS TEKCTOBBIX 3a/1a4 Ha paboTy. PemmaTh TeKCTOBBIC 3a1a4H, ®poHTaTBHBINA
palMOHATIbHBIX YPaBHEHUH. |HMCIIOJB3YS B KAUECTBE aJIreOpandecKoil MOeny ApOOHbIE ypaBHEHUS KOHTPOJIb.
CamocTosiTenb-Has
pabota
60(18) [Perienue 3a1a4 ¢ IOMOIIBIO | AJITOPUTM PELICHUS TEKCTOBBIX 3a/a4 Ha CIUIABBI U PacTBOPBL. PeriaTh TekcToBbie | DpOHTAIBHBIIH
palMOHAJbHBIX YPaBHEHUH. |3aJa4d, UCIIOJIb3Ys B KaUeCTBE aJlreOpandecKoil MOenH JpOOHbIE ypaBHEHUS KOHTPOJIb.
JlunakTuueckue

MaTepualibl




61(19)

I'paduueckuii ciocod
peLIeHNs] YPaBHEHUN.

3HaTh rpadUuecKuil Crocod penieHus: ypaBHEHHH.

I'pynnosoit
KOHTPOJTb.
CamocrosTenb-Hast
pabota

62(20) |Perienue npoOHBIX PemaTh 1poOHBIE panioHaIbHBIE ypaBHEHUS, CBOJIS pEIlIEHHE TAKUX YpaBHEHUH K | B3anMHblit
panoOHaAJIBHBIX ypaBHeHHﬁ. PEHICHUIO JIMHEWHBIX U KBaJpaTHBIX ypaBHeHI/Iﬁ C MOCICAYIOINUM HNCKITIOUCHHUEM KOHTPOJIb.
MTOCTOPOHHMUX KOpHEH CamocrosTenb-Hast
pabota
63(21) |Kommponvnas paboma Ne6. WuauBuayansHbIH
KOHTPOJTb.
I'maBa IV. HepaBenctra — 20 yacos
64(1) |YmcooBbie HEPABEHCTBA. DopMyIHUPOBATH OINPEECIEHUE YUCIOBBIX HEPABEHCTB, YMETh B3aumubIit
HHTEPIPETUPOBATH HEPABEHCTBO C IIOMOIbI KOOPAUHATHOH NPsAMOIi, IOHUMATh |KOHTPOJIb.
1 IPUMEHATh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOLLICHUEM CamocTosiTenb-Has
HEpaBEHCTBA, pabora
65(2) |YmciooBbie HepaBEHCTBA YMerb A0Ka3bIBaTh HEPABEHCTBA B3aumubIit
KOHTPOJIb.
CamocrosTenb-Hast
pabota
66(3) |CBoiicTBa YHCIOBBIX DopMyIUpOBaTh U AOKA3bIBATH CBOMCTBA YUCIOBBIX HEPABEHCTB, PELLICHUE B3aumHslit
HEpPaBEHCTB. HEpaBEHCTB KOHTPOJIb.
CamocTosiTenb-Has
pabota
67(4) |CsolicTBa YUCIIOBBIX Pemmenne HepaBeHCTB, HCITONB30BATh ANNAPAT HEPABEHCTB IS OLIEHKU

HCPABCHCTB.

norp€HOCTU U TOYHOCTH HpI/I6J'II/I)KCHI/I$I

®poHTaNbHBIN
KOHTPOJIb.
JlunakTuueckue




MaTepualibl

68(5)

CriokeHue YHUCIOBBIX

(DOpMy.HI/IpOBaTI) AJITOPUTM CJIIOKCHUA YHCJIOBBIX HCPABCHCTB, YMCTh IPUMCHATH

®poHTaNBHBIN
HEPaBEHCTBR. ero KOHTPOITb.
[IpakTuueckas pabora
69(6) |YMHOXEHHE YHCIIOBBIX DopMyJIIPOBaTh AITOPUTM YMHOXKEHUS YUCIIOBBIX HEPABEHCTB, YMETh dpoHTANHBI
HEPABEHCTB. IIPUMEHATH €r0 KOHTPOITb.
TectupoBanue
70(7) |TIorpemHoOCTh M TOYHOCTD Hcrnonp3oBaTh annapat HEPABEHCTB I OLIEHKU IOTPEIIHOCTH U TOYHOCTH DpoHTAIBHBII
TPHOITMKEHHH TIPUOTIDKEHUS KOHTPOJIb.
[IpakTrueckas padbora
71(8) |YucioBbie MPOMEKYTKH. Haxomuts nepecedenue u 00beAMHEHNE MHOXKECTB B YaCTHOCTH YHCIIOBBIX
IPOMEXYTKOB IIOHHMATh ¥ IIPHMEHSTH TEPMUHONOTHIO M CHMBOJINKY, CBSI3aHHbIe |B3aMMHbIH
C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB; KOHTPOIIb.
CamocrosTens-Hast
pabora
72(9) |YuciaoBbie MPOMEKYTKH. CdopmynrpoBats oIpeneneHns YICIOBBIX TPOMEKYTKOB, 3HATh X 0003HAUCHHE S ——
Y Ha3BaHWE, YMETh N300pakaTh YHCIOBOH MPOMEKYTOK Ha KOOPAWHATHON KOHTPOJTB
TpAmMon CamocrosTenb-Hast
pabota
73(10) |Kommponavuas paboma Ne7. WnauBuayanbHbIN
KOHTPOITb.
74(11) |PerieHue HEPABEHCTB C CdopmynpoBaTh alropuTM pelieHHs] HEPABEHCTB C OJTHON TIEpEMEHHOM, yMeTh | B3anMHBIi
OJTHOY TIepEMEHHOM. MIPUMEHSATH ero. Pemate TruHelHbIe HEpaBEHCTBA KOHTPOITb.

JlunakTuueckue




MaTepualibl

75(12) |PereHue HEpPaBEHCTB C Pematp nuHeliHbIe HEpaBEHCTBA, HUCIIONB3YsI CBOMCTBA YHCIIOBBIX HEPABEHCTB Biaumnsrit
OJIHOM IIEpEMEHHOM. KOHTPOIIb.
CamocrosTenb-Hast
pabota
76(13) |PereHne HEPABEHCTB C PemaTe nuHelHbIE HEPABEHCTBA, HUCIIONb3Ysl CBOMCTBA YUCIIOBBIX HEPABEHCTB, I'pynnosoit
OJIHOH IIEPEMEHHOM. n300paxkaTh pelieHne Ha KOOPIMHATHON MPSMOKN KOHTPOIIb.
CamocrosTens-Hast
pabora
77(14) |PerieHre HEPABEHCTB C PemaTe nuHelHbIE HEPABEHCTBA, HUCIIONb3YsI CBOMCTBA YUCIOBBIX HEPABEHCTB, WNHnuBuyanb-HbIA
OJIHOH IIEpEMEHHO. n300pakaTh perieHrne Ha KOOPAMHATHOM MpsSMoin KOHTPOJIb.
TectupoBanue
78(15) |Pemenue cucrem HepaBeHCTB | CHOpMyYIHPOBATH arOPUTM PENICHUS CHCTEM JIMHEHHBIX HepaBeHCTB. Perath B3anmnsrit
C OIHOM NEPEMEHHOMU. CHUCTEMBI JINHEWHBIX HEPABEHCTB, B TOM YMCJIEC TAKUX, KOTOPBIE 3alIMCAHbl B BUJE |KOHTPOIIb.
JBOWHBIX HEPABEHCTB CamocTosiTenb-Has
pabora
79(16) |Pemenue cucreM HepaBeHCTB |PemaTh CHCTEMBI THHEHHBIX HEPABEHCTB, B TOM YHCJI€ TAKUX, KOTOPhIE 3alliCaHbl | B3anMHbIH
C OJHOU MEPEMEHHOM. B BHJIE IBOWHBIX HEPABEHCTB, N300paXKaTh PEIICHHE C TTIOMOIIBI0 KOOPAUHATHON  |KOHTPOIIb.
npsIMOi CamocrosTenb-Hast
pabota
80(17) [Perenue cucteM HepaBeHCTB |PemiaTh CHCTEMbI JIMHEHHBIX HEPABEHCTB, B TOM YHCIIE TAKUX, KOTOPHIC 3aITUCaHBbI DpoHTATBHE
C OIHOM NMEepPEMEHHOM. B BUJIE IBOMHBIX HEPABEHCTB, N300pa)aTh PELICHNE C TOMOIIbIO KOOPANHATHON KOHTDOITb
TpAMon Hunakrtuueckue
MaTepHuabl
81(18) |Pemenue cucrem HepaBeHCTB |PelaTh cuCTEMbI IMHEHHBIX HEPAaBEHCTB, B TOM YHCJIE TAKUX, KOTOpBIE 3anmucanbl | [ pymmoBoit
C OZIHOM MEepPEMEHHOM. B BUJIE IBOMHBIX HEPABEHCTB, N300pa)aTh PelICHNE C TOMOLILI0 KOOPAUHATHOW |KOHTPOIb.

CaMocTosdTeNb-Hast




MPSIMOM pabora

82(19) |Pemienue cucremM HepaBeHCTB |PelaTh cHCTEMbI IMHEIHBIX HEPABEHCTB, B TOM YHUCIIC TAKUX, KOTOpHIE 3arucanbl |DpOHTaIbHBIN

C OJIHOM MEPEMEHHOM. B BUJIE IBOWHBIX HEPABEHCTB KOHTPOJIb.
CamocrosTenb-Hast
pabota

83(20) |Kommponvnas paboma Nes. WHuanBuayansHBIH

KOHTPOJTb.

84(1) |OmpeneneHue CTENEHN C 3HaTh OIpENeeHIE CTEIICHN C IIEIBIM ITOKa3aTelieM, HaXOAUTh 3HAUCHHE DpoHTATBHBIN KOHTPOIH
LIEIBIM OTPULIATENBHBIM BBIpAKEHUM Juaktuueckrue
MTOKa3aTeleM. MaTepHUabl

85(2) |Crenens ¢ nenbM 3HAaTh OIpeneieHHEe CTENIEHH ¢ 1IeTIbIM IT0Ka3aTeleM, HaXOAUTh 3HaUCHUE OpOHTAIBEHBIA KOHTPOIIb
OTPHLIATENBHBIM BBIP)KEHUI, IIPE/ICTaBJICHUE BBIPAXKEHUS B BUJE APOOU CamocrosiTenbHas padoTta
MTOKa3aTeleM.

86(3) |CsoiicTBa cTemeHn ¢ HeABM | 3HATh CBOMCTBA CTEIEHH C IEIBIM IIOKA3aTeIeEM ®poHTaIBHBINA KOHTPOJIb
[IOKa3aTeIeM. TectupoBanue

87(4) |CsoiictBa crenenu ¢ 1neiabiM |[IpUMEHSATh CBOMCTBA CTEMEHH C IEIIBIM [TOKA3ATEIEM ITPU BBITTOTHEHHH OpoHTaTBHBIN KOHTPOJIb
[OKa3aTeIeM. BBIYHCIICHUI U TIPe00pa30BaHUU BBIPAKEHUH CamocrosTenb-Hast

pabota

88(5) |CranmapTHbIii BUJ YKCIA. Hcnonp30BaTh 3aIMCh YMCEN B CTAHAAPTHOM BUAE AJIS BEIPAXKEHUS U B3aumHbII KOHTPOIB.

COIIOCTaBIICHUS Pa3MEPOB OOBEKTOB, IIUTEIFHOCTH MIPOLIECCOB B OKpyXkamomeM  |unakrudeckue
MHDE. MaTepHuabl




89(6)

BreinonHeHue qelcTBUM HaL
YUCIIAMU B CTaHAAPTHOM
BUJIE.

Hcronb30BaTh 3aMMCh YMCENT B CTAHAAPTHOM BHUJIC JUTS BRIPOKCHHS U
COIOCTABJICHHUS Pa3MEPOB 00HEKTOB, JUTUTEIBHOCTH POIIECCOB B OKPYKAIOIIEM
MHpE.

DpOHTAIBHBII KOHTPOIIb .
CamocrosiTenpHas paboTta

90(7) |Co6op u rpynmnupoBka [IpuBOIUTH MPUMEPHI PEMPE3CHTATUBHOM 1 HEpENpe3eHTaTHBHON BHIOOPKH. I'pynnosoit
CTaTUCTUYECKUX JTAHHBIX W3zBnekats MHPOpMAIHIO U3 TAOJIUI] YACTOT U OPTaHW30BBIBATH HHPOPMAIUIO B [KOHTPOITb.
BHUJIe TAOJIUI] YACTOT, CTPOUTH WHTEPBAIBHBIH Pl CamocrosTenb-Hast
pabora
91(8) |Co6op u rpynmnupoBKa W3Bnekats nHGOpMAHIO U3 TaOIUI] YACTOT ¥ OPTraHU30BbIBATH MH(popManuio B | pynmoBoit
CTaTHCTUYECKUX JTAHHBIX BH/JIE TaOJINII YaCTOT, CTPOUTH WHTEPBAIBHBIN P KOHTPOJTb.
CamocrosTens-Hast
pabora
92(9) |HarmsmHoe npexacraBienue |Mcrmonb30BaTh HATIISIIHOE MTPEICTaBIICHHE CTaTHCTHYECKOH nHpopmanun B Bune |[IpakTudeckas pabora
CTaTHCTUYECKOU CTONIOYATHIX U KPYTOBBIX AWArpaMM, MOJUTOHOB, TUCTOTPAMM
nHpOpMAITIN
93(10) |HarmsaHoe npencraBieHue |YpOK 3aKperuieHHs U3y4eHHOro. VIConb30BaTh HArIISAAHOE MPEACTABICHUE B3aumHslit
CTaTHCTUYECKOM CTaTUCTUYECKOW MH(OPMAIIMH B BU/IE CTOJIOYATHIX M KPYT'OBBIX THArpaMm, KOHTPOIIb.
nH(pOopMaLUH MTOJINTOHOB, TUCTOTpPaMM CamocrosTens-Hast
pabota
94(11) |Kommponvuas paboma Ne9. WnauBuayanbHbIN
KOHTPOITb

[ToBTOpeHue 8 yacos




95(1) |IToBTOpEHHE TEMBI Biaumubrit
«IIpeobpasoBanmue KOHTPOJIb.
palroOHATBHBIX CamocrosTenb-Has
BBIPKCHHIT». pabora

96(2) |IToBTOpEHHE TEMBI BiaumubIit
«IIpeodpa3zoBanue KOHTPOJTb.
BBIpAKEHHH, COIEPIKAIIIX CamMocTosTeb-Has
KBaJ[paTHBIC KOPHUY. pabora

97(3) |IloBTOpeHme TEMBbI B3aumubIi
«Permrenne KBaJIPaTHBIX KOHTPOJIb.
ypaBHEHUI. CamocTosTenb-Hast

pabora

98(4) |IloBTOpeHme TEMBI B3anMuBIi
«Pemrenne KBaJIpaTHBIX KOHTPOJIb.
YpaBHEHUI. CaMocTosiTenb-Has

pabora

99(5) |MroroBhlii 3auer WHauBHya bHbINH

KOHTPOJIb

100(6) |HMmoecosas konmponvras WNnnuBuayanbHbIiH
paboma. KOHTPOITh

101(7)

102(8) |IloBTOpeHHE TEMBI B3anMHBIi1
«Perrenune cucrem KOHTPOJIb.

HCPABCHCTB C O,Z[HOI>'I

MIEPEMEHHON .

CamocTosiTenb-Has
pabota




4. YuyeOHO-MeTOAHYECKOE U MAaTePHAJIbHO-TEXHUYECKOe o0ecneueHue

1.ABTopckas mporpamma 1o anreope 8 kinacc. ABtopsl  HO.H. MakapsiueB u np. M.: «IIpocsemienue», 2009 r. CoopHUK

«IIporpammbl oOuIeoOpa3zoBaTeNbHBIX yupexkaeHul. Anredpa. 7-9 kmaccel. (0a30Bbli ypoBeHb)». CoctaBuTens bypmucrtposa
T.A.- M: «IIpocBemenue», 201 1r..

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

3. AnreGpa . 8 knacc: noypouHsle miaansl no yueonuky KO.H. MaxkapsiueBa u ap. ABropsi-coctaButenu T.JI. Adanacresa,
JILA.Tanununa, Boarorpazn; Yuurens ,2007

4. Jlumaktudyeckue matepuanbl mno aiareope s 8 kmacca / B.M. JKoxos, FO.H. Makaperue, H.I'. Munmgiok. — M.:
IIpoceemienue, 2006. — 144 c.
5.KuBas matemaTuka. YueOHO-MeToauueckuii koMruiekT. Bepeust 4.3. [Iporpamma. Kommnberotepasie anboombl. M: MHT.

6. Hecranmaptaeie ypoku anreopsl. 8 kimacc. / Coct. H.A. Kum. — Bonrorpan: T/ «Kopudeitn, 2006. — 112 c.
7.Anrebpa: TecTsl i 7-9 kiaccoB 001eo0pa3oBaTebHBIX YUpexkaeHnii. Mopakosud, A. I'. M: «Muemo3unay»,2007

8.http://school-collection.edu.ru/ — enuHas KoyueKIKs MUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB.
9. Buptyanbnas mkona Kupunna u Medonus 7-11 kmace

10. JlemoHCTpaIimoHHbBIE TAOJIUIIBI, TOPTPETHl MATEMATUKOB

11. Texauveckue cpencTBa 00yUeHUs: BUACOMPOCKTOPHI, HOYTOYK, TPUHTEP, MHTEPAKTUBHAS JIOCKA


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

5. Cnoco0Obl 1 popMBbI OlIEHKH UX TIOCTHKEHUS

_ B nmamHom Kmacce BeaymMMH MeTOAaMH OOy4YeHHS TIPEeAMETY SBISIOTCA: OOBSACHUTENBHO-WUTIOCTPATUBHBIA U
PETPONYKTUBHBIHN, XOTS UCIIOJIB3YETCSl U YaCTUYHO-TTOMCKOBBIA. Ha ypokax MCIONB3yIOTCS AIEMEHTHI CIEIYIOMNX TeXHOIOTHI:
muddepeHurpoBaHHOe 00yUeHHE, O0yUeHUEe ¢ MPUMEHEHNEM TEKCTOBBIX 3aroToBok, MKT.

DopMbI KOHTPOJIA:

e JlubdepeHurpoBaHHbIE CaMOCTOSITeNIbHbIE PA0OTHI, COAEp KallUe 3aJaHus 005A3aTeNbHOTO W TMOBBIIIEHHOTO YPOBHS,
paccuutanHble Ha 5-20 MHUHYT, OLIEHMBAaeMble OTMETKOM «2» - HE cleiaH 00s3aTeNbHbI YpOBEHb, «3» - MPaBUIIBHO
BBITMIOJTHEH 00S3aTENbHBIA YPOBEHb, «4» - €clu AOMYyIIeHa OJHa OIHUOKAa MM HECKOJbKO HETOYHOCTEH , «5» - MPaBUIBHO
BBIIIOJIHEHBI BCE 33/IaHUS WM JOIYLIEHA HETOYHOCTh, HE TPUBEAIIAsl K HEMPABUIbHOMY PELIEHUIO.

e JlubdepeHurpoBaHHblE KOHTPOJIbHBIE PAOOTHI, COAEp KalIue 3aaHusi 00S3aTEIBHOTO M TMOBBIIIEHHOTO YPOBHS, BpeMs
BbINOJIHEHNS — 40 MUHYT, OLIEHUBAaEMble OTMETKOMN «2» - HE clieJaH 00s3aTeNIbHbIN ypOBEHb, «3» - IPAaBUIBHO BBINOJIHEH
00s13aTeIbHBIA YPOBEHD, «4» - €CIIU JOMYIIEHa OJHA OIINOKA WM HECKOJbKO HETOYHOCTEH, «5» - NIPaBUIBHO BBIIIOJHEHBI
BCE 3aJjaHUs WX JOIYIIEHa HETOYHOCTh, HE NPUBEAILIAS K HEIPABUWIBHOMY PEILIEHHUIO.

®opMBbI OpraHu3anuy y4e0HOro npouecca:

® UHIUBHUIYyalbHbIEC, TPYNIOBHIE, HHANBUAYAILHO-TPYNIIOBBIE, (DPOHTAIBHEIE,

® KJIACCHBIC M BHEKJIACCHBIC.
CucremMa ypoKoB yCJI0BHA, HO BCe K€ BbIIEJSAIOTCH CJeAyIolne BUAbI:

o Vpox-nekuyus. llpenmonaraioTcs COBMECTHBIC YCWIMS YYUTEIs W YUYCHHUKOB IS pelieHus oO0miedl mpoOieMHon
Mo3HaBaTeNbHON 3amaun. Ha TakoM ypoke MCHONB3yeTCs IEMOHCTPAIIMOHHBIN MaTepHuall Ha KOMITbIOTEpe, pa3padoTaHHBIN
YUUTENEM WIN YYEHUKAMH, MYJIbTUMEIUINHBIE TPOTYKTHI.

o Ypok-npakmuxym. Ha ypoke yuammecs paOoTalOT HaJ pPa3IWYHBIMU 3aJlaHUsIMA B 3aBUCHUMOCTH OT CBOEil
MOATOTOBIIEHHOCTH. BHibI paboT MOTYT OBITh CAMBIMHU Pa3HBIMU: MMCHMEHHBIC CCIICIOBAHUSA, PEIICHUE PA3IMYHBIX 3a7a4,
M3y4eHHE CBOWCTB PA3NMMYHBIX ()YHKIIHH, TPAKTHIECKOE MMPUMEHEHUE PA3IMYHBIX METOJIOB perieHus 3a1a4. Kommeiorep Ha
TaKUX YPOKaX HCIOIb3YETCSd KaK DJIEKTPOHHBIN KalbKYyJSTOp, TPEHAXXEp YCTHOrO cYeTa, BUPTyalibHas jabopatopus,
HMCTOYHUK CHPABOYHONU UHPOPMAIUH.

e Ypok-uccnedoeanue. Ha ypoke yuaniuecs pemaroT IpoOJEMHYIO 3aJjauy MCCIEA0BATEIbCKOI0 XapaKkTepa aHaJTuTUYECKUM
METOJIOM U C IOMOIIbIO KOMIIBIOTEPA C UCIOJIBb30BAHUEM PA3TMYHBIX TA00PATOPHUH.



Kombunupoeannwtii ypok npearnosiaraeT BHITIOJHEHUE PabOT W 3allaHuil pa3sHoro Buja. Ypok—uzepa. Ha ocHOBe UTpoBOi
JEeSTENbHOCTH y4YalllMecs MO3HAI0T HOBOE, 3aKPEIISIOT U3yUYEHHOE, OTpa0aThIBAIOT pa3InyHble YUeOHbIE HABBIKH.
Ypox pewenusn 3aoau. BripabaThiBalOTCS Y y4YalllUXCS YMEHHS U HABBIKM DPEIICHUs 3aJady Ha YpPOBHE OOS3aTENbHOU U
BO3MOXKHOM moarotroBke. JIt00o# ydamuiicss MOKET MCIOJIb30BaTh KOMIBIOTEPHYIO MH(OpPMaIMOHHYIO 0a3y MO MeToJaM
peleHns pa3InuHbIX 3a]1a4, IO CBOMCTBAM 3JIeMEHTapHBIX (DYHKITUN U T.11.
Ypoxk-mecm. TectupoBanue NPOBOAUTCS C UENbIO JAUATHOCTUKH MPOOENOB 3HAHUM, KOHTPOJS YpPOBHA OOYYEHHOCTH
yYalIuXCs, TPEHUPOBKU TEXHUKE TECTUPOBAHUA. TeCThl MpeiaratoTcsl Kak B IEYaTHOM, TaK U B KOMIIBIOTEPHOM BapHUaHTE.
[Ipruem B KOMIIBIOTEPHOM BapUAHTE BCET/a C OTPAHUYECHUEM BPEMEHH.
Ypox-3auem. Y cTHbIl ONpOC ydalmuxcsl IO 3apaHee COCTaBIEHHBIM BOIPOCaM, a TAK)KE PEILIEHHE 3a]1ad Pa3HOr0 YPOBHS IO
U3YUYECHHOHN TEeME.
Ypok-camocmoamenvnan paboma. Ilpennararorcs pa3Hble BUIBI CAMOCTOSATEIBHBIX PadOT.
Ypox-konmponvnaa padoma. IlpoBonutcs Ha JBYX YPOBHSIX: YpPOBEHb OO0fA3aTEIbHOW MOJATOTOBKH - «3», YpOBEHb
BO3MOKHOU MOATOTOBKU - «4» U «5».

KommbroTep Hamien cBoe MECTO B KaxIOW IKoje. MaTepuaabHO- TEXHHUYECKas CTOPOHA KOMIBIOTEPHOM 0a3bl MIKOJ

HCIIPCPBIBHO YIIYHUIIACTCA. Bce Oonbiiee guncio YJalnuxcCsa OCBAWBAIOT IMMCPBOHAYAIBHBIC HABBIKH ITOJIB30BATCIIAA KOMIIBIOTCPOM.

Opnako B HacTosIee BpeMsi HEAOCTATOYHOE BHHUMAHUE YHENseTcs pa3paboTKe METOAMK MPUMEHEHUS COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUM, KOMIIBIOTEPHBIX M MYJIBTUMEIUNHBIX MTPOAYKTOB B YYEOHBIM MPOIECC M BOOPYKEHHUIO
YaCTHBIMU TMpPUEMaMH JTOM METOJUKHM TMpEerojaBaTeiel KaKIoro MpeAMETHOro mnpoduis s KaKIOJAHEBHOW pabOThl C
YYaIIMMUCH.

o KomnbloTepHoe oGecrieueHne YPOKOB

B paznene paboueit nporpammel «KommbroTepHOE 00ecTieueHre CINIAaHUPOBAHO MPUMEHEHUE UMEIOIUXCS KOMIBIOTEPHBIX

IIPOAYKTOB: I[CMOHCTpaHHOHHLIﬁ Marcpuall, 3aaaHusd A1 YCTHOI'O OIIPpOCa y4dYalluXCiA, TPCHHUPOBOYHBLIC YIIPAXKHCHHA, 4 TAKIKC
Pa3IUYHBIC DJICKTPOHHBIC y‘—Ie6HI/IKI/I

o Jlemoncmpayuonunotii mamepuan (caaiuoey). Co3naercsi ¢ UEIbI0 O0ECIEUEHUs] HATrVISIAHOCTH TMPU HU3YYEHUU HOBOTO

Marepuana, HUCIOJIb30BaHMUS MPU OTBETaxX ydamuxcs. [[puMeHeHne aHuMaluu OpU CO3JaHUM TaKOr0 KOMIIBIOTEPHOTO
MPOJAYKTa IMO3BOJISIET PACCMATPUBATHh BOIMPOCHI MAaTeMaTHYECKOW TEOPUU B JABUKEHHUM, 0OECIEUMBAET APYrol MOAXOJ] K



M3YYEHUIO HOBOI'O MaTepuaia, BhI3bIBAET IMOBBIIIEHHOE BHUMAaHHE M MHTepec y ydammxcs. [lpu pemenun mro0bIx 3a1ad
UCIIOJIb30BaHUE TpadUuecKod HHTEpHpeTaly YCJIOBUS 3a/Jayd, €€ PpELICHUs T[O03BOJSET YYalluMcs MOHSTh
MaTeMaTUYEeCKYIO UJEI0 PelIeHHs], 0osiee rITyOOKO OCMBICIUTh TEOPETUUECKHUI MaTepual o TaHHOH TeMe.

e 3adanusa 013 ycmnoz2o cuema. DTH 337aHUs JalOT BO3MOKHOCTb B YCTHOM BapHaHTe OTpadaThiBaTh pa3iu4HbIE BOIPOCHI
TEOPUU M TMPAKTUKH, NMPUMEHSS MPUHIUIBI HArJIsSAHOCTH, JAOCTYMHOCTU. VX MOXXHO HCHOJB30BaTh Ha JIIOOOM YpOKE B
peXUME YUUTENlb — YUEHUK, B3aUMOIIPOBEPKH, a TAK)KE B BUJI€ TPEHUPOBOYHBIX 3aHATHIA.

o Tpenupogounvie ynparxcrnenusa.Bxiroualor B ce0s 3aJaHMsl ¢ BOIPOCAMU M HArJsAJHBIMU OTBETaMH, COCTABIECHHBIMU C
noMoupio aHumManuu. OHM TO3BOJISIIOT YYEHUKY CaMOCTOSITENIbHO OTpadaThiBaTh Pa3iMyYHble BOINPOCHI MAaTEMAaTHUYECKOU
TEOPUU U TIPAKTUKH.

o Onexmponnsvie yuedOHuku. OHU UCTOJB3YIOTCS B KaueCTBE BUPTYaAJIbHBIX JIAOOPATOPHUM MPU MPOBEICHUU MPAKTUYECKHUX
3aHITHI, YPOKOB BBEJCHHUS HOBBIX 3HaHUU. B HHUX 3akitoueH OONBIION TEOPETHUECKUI MaTepuas, MHOTO TPEHa>KEPOB,
NPaKTUYECKUX U UCCIIENOBATEIbCKUX 3a/1aHUH, CIIpaBOUYHOro mMarepuana. Ha n1r000M U3 ypoKOB BO3MOXKHO HCIOJIb30BaHUE
KOMIIBIOTEPHBIX YCTHBIX YIPAXXHEHUH, NPUMEHEHHE TPEHAXEepa YCTHOIO CYETa, 4YTO AKTHUBU3UPYET MBICIUTEIbHYIO
NEATENBHOCTh y4YallluXCsl, Pa3BUBACT BBIUYMCIMTEIIBHBIC HAaBBIKM, TAaK KakK II03BOJIIET OCYIIECTBUTh HMHOW IOAXOXN K
U3y4aeMou TeMe.

Hcnonp3oBaHre KOMIBIOTEPHBIX TEXHOJOTUMH B NMPENOJAaBaHUU MATEMAaTHKU MO3BOJIIET HENPEPHIBHO MEHATH (POPMBI

paboThl HA ypOKEe, MOCTOSHHO Yepe0BaTh YCTHHIE W MUCHbMEHHBIC YIPAXKHEHUS, OCYIIECTBISATh Pa3HbIe MOIXO0bI K PEHICHUIO
MaTEMaTUYECKUX 3a7[a4, a 9TO MOCTOSIHHO CO3/a€T U MOMAJIEPKUBACT MHTEIUICKTYaIbHOE HAMNPSIKEHUE ydamuxcs, GOpMHUPYET Yy
HUX YCTOMYHBBIN MHTEPEC K U3YUYEHHUIO JaHHOTO MpEIMETa
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