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1. IlosicHuTeEIBHAS 3aNIMCKA

Hacrosimiass mporpamma cocraBiieHa Ha OCHOBE aBTOPCKOM MPOTpaMMEI 1O ajiredpe s 8
knacca. Apropel FO.H. Makapeiues, H.I'Munntokx, K.M.Hemkos, C.b.CyBopoBa. COopHHK
«IIporpammbl  001I€00pa30BaTENbHBIX YyUpexkAeHU. Anrebpa. 7-9 kmaccel. CocTaBUTEIb:
Bypmucrtposa T.A.- M: «lIpocsemenue», 2009,c.50 IlporpamMma oTBedaeT TpeOOBaHUAM
['ocynmapcTBeHHOro cTaHjapTa OCHOBHOTO oOmiero oOpa3oBaHHs, 0a30BOro ydeGHOro ImiaHa
o0m1eo0pa3oBaTeNbHBIX yupexaeHnii PO, yunTeiBaeT OCHOBHBIE TPEOOBAHHUSA, TPEIbSIBISIEMbIC
Kk coBpeMeHHbIM YMK 110 anre6pe

1.1 MecTo npeamMera B y4eOHOM IJIaHe
CornacHo denepaibHOMYy 0a3MCHOMY IUIaHY, Ha M3y4deHue anreOpbl B 8 kiacce orBogutces 102
yaca. KonnuecTBo y4eOHBIX yacoB B y4eOHOM TutaHe mKousl - 102.

[IpenonaBanue Benercs o 1 BapuaHTy — 3 yaca B HEJENIO

1.2. OGocHOBaHMe aKTYaJBLHOCTH U BeAyIlMe HeH Kypca ajareopsbl

Co3HaTelbHOE OBJIQJICHUE YYAIlUMHCS CHUCTEMOW alreOpandyecKuX 3HAHWK W YMEHUH
HEO0OXOJUMO B TOBCETHEBHOM MU3HU JJIS U3YYEHUS CMEXKHBIX JUCLUUIUIMH U TPOJOJIKEHUS
oOpaszoBaHwUs.

[IpakTHdeckas 3HAUMMOCTh IKOJIBHOTO Kypca anreOpbl 00yCIOBIeHA TeM, YTO €€ 00BEKTOM
SBIISIOTCS KOJIMYECTBEHHbIC OTHOIICHUS JEHCTBUTEIHLHOTO MUpa. MaTemaTuueckas MoJIroTOBKa
HeoOxouMa JJisl TOHUMAHUS IPUHIUIIOB YCTPOICTBA U HCIOIb30BAaHUS COBPEMEHHOMN TEXHUKH,
BOCTIPUATHS HAYYHBIX U TEXHUYECKHUX MOHATHIA U ujei. MaTemaTuka siBIsieTcs sI3bIKOM HaYKU U
TexHUKHU. C e€ MOMOLIbI0 MOAEIUPYIOTCA U U3Y4aIOTCsl SIBJICHUS U MPOLECCHI, IPOUCXOAIINE B
pupoie.

Anrebpa SBISIETCS OJHUM W3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA OOECIIEYMBAET
M3yYeHUEe APYTUX AUCUUIUIMH. B mepByro ouepenb 3TO OTHOCUTCS K IMpPEeaMETaM €CTECTBEHHO -
HAYYHOTO IIMKJIa, B YAaCTHOCTU K (m3uKe. Pa3BuUTHE JOTMUYECKOTO MBIIUICHHUS YYALIUXCS TPU
oOydeHuu anredpe crocoOCTBYET YCBOSHHUIO MPEIMETOB I'yMaHUTapHOro mukia. [lpaktuueckue
YMEHMSI U HaBBIKM alreOpandeckoro Xxapakrepa HEOOXOIWMBbI JUIsl TPYAOBOM M mpodec-
CHOHAJILHOW MTOATOTOBKH IIKOJIBHUKOB.

Pa3Butne y ywammxcs NpaBUIBHBIX HPEACTABICHUNH O CYIIHOCTM W MPOUCXOXKACHUU
anreOpanyeckux aOCTpaKIMif, COOTHOLIEHUH PEalbHOTO M HJICAIBbHOT0, XapaKTepe OTpaXKeHUs
MaTeMaTUYeCKOW HAayKOW SIBIIGHUM U TPOIIECCOB PEaIbHOTO MHUPA, MECTE anreOpbl B CHCTEME
HAayK M pOJIM MaTeMaTHUYeCKOr0 MOJEIMPOBAHHS B HAyYHOM TIIO3HAHUU M B MPAKTHKE
crocoOcTByeT (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS yYalllUXCS M KAa4eCTB MBIILJICHUS,
HEOOXOMMBIX JUIs aanTallMi B COBPEMEHHOM HH(OPMAIIMOHHOM OOIECTBE.

Tpebys OT ywammMxcsi YMCTBEHHBIX W BOJIEBBIX YCWIMM, KOHLEHTpallMM BHUMAaHMUS,
aKTUBHOCTH Pa3BUTOTO BOOOpaXkeHMs, anredpa pa3BUBAeT HPABCTBEHHBIE 4YEPThl JMYHOCTHU
(HacTOMYMBOCTh, LIENEYCTPEMIIEHHOCTh, TBOPYECKYI0 AKTUBHOCTb, CaMOCTOSITEIBHOCTb, OT-
BETCTBEHHOCTh, TPYJOJOOME, JAUCHUIUIMHY UM KPUTUYHOCTh MBILIUIEHHS) M YMEHHE
apryMEHTHPOBAHO OTCTAWBATh CBOMW B3TJISAAbI U YOEXKICHHsS, a TaKKE CIIOCOOHOCTH MPUHUMATh
CaMOCTOSITENIbHBIE PEIICHHUS.

Uzyuenue anreOpbl, (GYHKIUN, BEPOATHOCTH W CTATUCTHKH CYLIECTBEHHO pacHIMpSET
KPYro30p yyalluxcs, 3HaKOMsI C MHAYKLUMEH M JenyKiuen, o0o0IIeHneM U KOHKpETH3aIuei,
AQHAJIN30M U CHHTE30M, KjaccHuUKaluell U cucTeMarusaluei, abcTparupoBaHUEM, aHAJOTHEH.
AKTHBHOE WUCIOJb30BaHUE 3aJady Ha BCEX OJTalax pa3BUBaeT TBOPUECKUE CIOCOOHOCTH
HIKOJIbHUKOB.

N3yuenne anreOpsl Mo3BoJisieT (OPMHPOBATH YMEHHS M HABBIKM YMCTBEHHOTO Tpyla —
IUTAaHUPOBAHUE CBOEW pabOThl, MOUCK pPALMOHAIBHBIX MyTel €€ BBIMOJHEHUS, KpUTHYECKas
OLIEHKa pe3yJbTaToB. B mporecce n3ydeHus anreOpbl MIKOILHUKH J0JKHBI HAYYUThCS U3JIaraTh
CBOM MBICIIM SICHO W HCUEpNbIBAIOIIE, JJAKOHMYHO M EMKO, NMPUOOPECTH HaBBIKM YETKOTO,
AKKypaTHOI'O ¥ TPaMOTHOTO BBIITOJIHEHUSI MaTEMaTHUECKUX 3aIIUCEH.

Baxneiimeld 3amauell IMIKOJBHOTO Kypca anreOpbl SBISETCS pPa3BUTHE JIOTHYECKOTO
MBIIICHHS] YYaIUXCsl. CaMU 00bEKThl MAaTEMAaTHYECKUX YMO3AKIIIOUCHHUH 1 TIPUHSATHIE B ajredpe



IpaBUiIa WX KOHCTPYHMPOBAHHS CIOCOOCTBYIOT (DOPMHUPOBAHHMIO YMEHUH OOOCHOBBIBaTH M
JIOKa3bIBaTh CYXKICHUS, TIPUBOIUTH YETKUE OINPEIEIICHUS, Pa3BUBAIOT JIOTHUECKYIO HHTYHIIUIO,
KpaTKo M HAIIAHO PAaCKPHIBAIOT MEXAHMU3M JIOTMYECKHX MOCTPOCHUN M ydaT MX MPUMEHEHHIO.
Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYIIUX MecT B (OPMHUPOBAHMU HAy4YHO-
TEOPETUYECKOTO MBIIUICHUS IMIKOJIBHUKOB. PacKpbiBasi BHYTPEHHIOI TapMOHHUIO MaTEMAaTHKH,
bopMHpys TOHUMaHHE KPAacOThI U M3AIIECTBA MATEMATUICCKUX PACCYKICHHM, alreOpa BHOCUT
3HAYUTEIbHBIN BKJIAJ] B 3CTETUYECKOE BOCIIUTAHUE YUAIIUXCS.
1.3.1lesn 1 3a1a4m Kypca

W3ydenne maremMaTWKd B OCHOBHOM IIKOJIE HANpaBICHO HA JOCTH)KEHHE CIIEIYIOIIUX
LEeJIEn:

1) 6 HANPaeNeHUU TUYHOCIHO20 PA3GUMUA
- pa3BUTHE HWHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MAaTEMATHYECKHX CIOCOOHOCTEH.
MHTEJUIEKTYyaJIbHOE pa3BUTHE, (DOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX YEIIOBEKY IS
MIOJTHOIICHHOHM JKU3HUM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTHYHOCTh
MBIIUICHUS, WHTYWLUS, JIOTHYECKOE MBIIUICHHE, JJIEMEHTHl AITOPHUTMUYECKON KYJIBTYpHI,
POCTPAHCTBEHHBIX MPEICTABICHHI, CIIOCOOHOCTD K MPEOI0JICHUIO TPYTHOCTEIH;
- (opmupoBaHWE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOLICHMHM W COTPYIHHYECTBE CO
CBEPCTHUKAMH, CTAPIIUMH U MIIAJIIIIUMHU;
- (opMHpOBaHKE Y yUAIIUXCS HHTEIUIEKTYAIbHOW Y€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTEIILHBIX CTEPEOTUIIOB, BBITEKAIOIIMX M3 OOBIJICHHOTO OIIBITA;
- BOCIIUTaHHE KA4YEeCTB JIMYHOCTH, OOECIIEYMBAIONINX COIHMAIBHYI0 MOOMIBHOCTD, CIOCOOHOCTh
NPUHUMATh CAMOCTOSITEIILHBIC PEIICHUS;
- (QopMupoBaHME KAdeCTB MBIIIICHUSA, HEOOXOMUMBIX JUIS aJanTalid B COBPEMEHHOM
nH(pOpPMaAIMOHHOM OOIIECTBE;
- BOCIUTAHUE KYJIbTYPHI JMYHOCTH, OTHOIICHHUSI K MATEMaTHKE KaK K 9aCTH O0IIeYeI0BEYeCKOM
KYJIBTYpPbI, IOHUMaHUE 3HAYUMOCTH MaTEMaTUKH JIJI1 HAYYHO-TEXHUYECKOT'O IPorpecca;

2) B memanpeomemnom nanpaenenuu
- (opmupoBaHUE NPEJCTABICHUNA O MaTEeMAaTUKE KaK YacTHU OOIEYerIOBEYEeCKON KyJIbTYpHl, O
3HAYMMOCTH MaTEMaTHKHU B Pa3BUTHH IUBUIIN3ALMN 1 COBPEMEHHOTO OOIIECTBA;
- pa3BUTHE MpPEICTAaBICHMH O MareMaThKe Kak (opMe ONUCaHUS M METOJe IO3HaHUS
NEMCTBUTENIFHOCTH, CO3JaHUE YCIOBHH Ui TNPHOOPETEHHS MEPBOHAYAIBHOTO  OTBITA
MaTeMaTHYECKOro MOJICIMPOBAHUS;
- (¢opMupoBaHue OOLIMX CIOCOOOB HHTEJUIEKTYaIbHON JESATENbHOCTH, XapaKTepPHBIX IS
MaTEeMAaTUKU W SBISIOMIMXCS OCHOBOW MO3HABATENbHOM KYJIbTYPHI, 3HAYMMON AJI PA3TUYHBIX
chep yemoBeUECKON AESTEIHHOCTH.
- OBJIAJICHUE CHCTEMOW MAaTeMaTHYECKUX 3HAHWUN M YMEHUH, HEOOXOIMMBIX JJIsi TIPUMCHEHUS B
MPaKTUYECKOHN eATENLHOCTH, U3YUEHHS] CMEXKHBIX JUCITUTUINH, TPOAOIDKEHHST 00pa30BaHus;
- (opMupoBaHue MPEICTaBICHHU 00 UACSIX U METOJIaX MATEMAaTHKU KaK YHUBEPCAIBHOTO SI3bIKa
HAYK{ ¥ TEXHHUKH, CPEJCTBA MOJICIIMPOBAHMSI SIBIICHHIA U TIPOIIECCOB;
- ¢opmupoBaHue y4eOHOM U  OOIIEMONB30BATENBCKOW KOMIIETEHTHOCTH B  OOJACTH
UCTIOJTF30BaHUs HH()POPMAITTOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHIH

3agauu npeamera:

1. Pa3BuTHe aNropuTMHYECKOrO MBIIUICHUS, HEOOXOJMMOTO [UIi OCBOGHMS Kypca
MH(OPMATUKH; OBJIA/ICHWE HAaBbIKAMHU JEIYKTUBHBIX PAaCCYXJCHUW, pa3BUTHE BOOOpa)KeHUS,
CHOCOOHOCTEHM K MaTeMaTHYECKOMY TBOPUECTBY.

2. [lomyyeHne UIKOJIBHUKAMM KOHKPETHBIX 3HAaHMM O (QYHKIMAX Kak BaxHeien
MaTeMaTHYeCKOM MOJENu Ui OMHMCAHUS W HCCIIEAOBAaHHUS PAa3HOOOPA3HBIX MPOLIECCOB, I
(bopMUpPOBaHUS Y ydalIuXcs MPEACTaBIECHUN O pOJIM MaTeMaTHUKU B Pa3BUTHH IUBUWIM3ALMH U
KYJIBbTYPBI.




3. ®opMHupoBaHUE s3BIKA OMHCAHUS OOBEKTOB OKPYXKAIOMIETO MHUpAa IS Pa3BUTHS
MPOCTPAHCTBEHHOTO  BOOOpaXEHUS W UHTYULUH, MATEeMAaTUYECKOM  KYIbTYphl,  JUIS
ACTETUYECKOTO BOCITUTAHUS YUALIUXCSL.

4. ®opMUpOBaHUE Yy yyallUXcs YMEHHUS BOCHPHUHHMMATh W aHaJU3UPOBaTh HMH(pOpMalmio,
MPEJCTAaBICHHYI0 B pa3IUYHBIX (OpMax, IOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peabHBIX 3aBUCUMOCTEH, IPOU3BOIUTh IPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

M3ydeHne MaTeMaTHKH B 8 KJlacce HalpaBJIeHO Ha (HOPMUPOBAHKE CIIETYIOMNX KOMIICTCHIIHA:

e  yueOHO-I103HABATEILHOM;

LIEHHOCTHO-OPUEHTALIMOHHOIA;
pedIIeKCHBHOIA;
KOMMYHUKaTUBHOM;
UH(OPMALIIOHHOI;
COLIMAJIBHO-TPY/IOBOM.

Maremaruueckoe 00pa3oBaHUE B IIKOJIE CTPOUTCSA C yUYE€TOM MPUHIIUIIOB HETIPEPHIBHOCTH
(M3yyeHHe MaTEeMaTHKHU Ha MPOTSHKEHUU BCEX JIET 00yueHHUs B HIKOJIE), TPEEMCTBEHHOCTH (Y4eT
MOJIOKUTEITHHOTO OIBITa, HAKOTUICHHOTO B OTCUSCTBEHHOM H 32 PYOCIKHOM MATEMATHYECKOM
00pa3oBaHNM), BAPUATUBHOCTU (BO3MOXXHOCTh pealu3allud OJHOTO M TOTO K€ COJAEp KaHHs Ha
0a3e pa3IMYHBIX HAYYHO-METOIMYECKUX IOAXO0J0B), nuddepeHnranuu (BO3MOXKHOCTh IS
YYalUXCS TOJyd4aTb MAaTEMaTUYECKYI0 IOATOTOBKY Pa3HOrO0 YpPOBHA B COOTBETCTBUM C HX
WHIUBUTYAIbHBIMA OCOOCHHOCTSIMH).

[InaHupyercss MCHIOJIB30BaHUE TaKUX MEJArOrMYeCKUX TEXHOJOTMA B IPENoJaBaHUU
npenMera, kak auddepeHupoBanHoe 00ydeHHE, MPoOIEeMHOEe OOyYeHHe,  TEXHOJOTHS
pa3BUBAIOIIETO OO0Y4YeHUs, TECTHUPOBAHHE, TEXHOJOrusi Kputuueckoro wbinuieHus, HWKT.
Hcnonp30BaHne 3TUX TEXHOJIOTUI MO3BOJIUT 00JIe€ TOYHO peann30BaTh NOTPEOHOCTH yUalllUXCs
B MaTeMaTU4YeCKOM OOpa30BaHUU U TOMOXKET MOJrOTOBUTH YydalluXcsi K TOCYJapCTBEHHOMN
WTOTOBOM aTTECTALINH.

KoHTponb pe3ynbTaToB OOy4YeHHs] OCYIIECTBISETCS Uepe3 MCIOJb30BaHUE CIEIYIOIINX
BUJIOB OIIEHKH W KOHTposst 3YH: Bxoasmuii, TeKymuii, TeMaTH4ecKuid, UToropsiid. [Ipu sTom
WCTIONB3YIOTCSl pa3inyHble GOpMBI OLleHKH 1 KOHTpouisa 3YH: KoHTponbHas paboTa, JOMaIIHISA
KOHTpOJIbHAsI paboTa, caMOoCTosITeNIbHAs padoTa, JOMAIIHAS IpakTH4ecKas padoTa, JOMAaIIHsISA
camocTosTeNbHas padoTa, TECT, KOHTPOJIbHBINA TECT, YCTHBINA OMPOC.

1.4. Pe3yabTaThl 00y4eHust
[Iporpamma  obOecrieunBaeT  JOCTIDKEHHE — CIEAYIOIIMX  PE3YJIbTaTOB  OCBOCHUS
00pa3oBaTeNbHON IPOrPaMMbl OCHOBHOI'O OOIIIEr0 00pa30BaHMsL:

JUYHOCMHbLE:

1) chpopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
00yJaronuxcsi K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMH K OOYUYCHUIO U
MO3HAHUIO, BHIOOPY HanbHEiero odpa3oBanusi Ha 0a3e OPUEHTHPOBKU B MHpE Mpodeccuii u
npodeccuoHaIbHBIX MIPEATNIOYTEHNUH, OCO3HAaHHOMY  IIOCTPOCHHUIO WHJIMBUIYaJIbHOU
00pa30oBaTeNbHON TPACKTOPUH C YIETOM YCTOMYUBBIX MTO3HABATEIBHBIX HHTEPECOB;

2) copMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3) chopMUPOBaHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE
CO CBEPCTHHKAMH, CTApPIIMMHU M MIAJIINMH, B 00pa30BaTENbHOHN, OOIIECTBEHHO TMOJE3HOM,
y4eOHO-HUCCIIeI0BATENBCKOM, TBOPUYECKON U APYrUX BUAAX NEATEITHHOCTH,

4) yMeH#e SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M MUCHMEHHOW pedH,
IOHUMAThL CMBICI IIOCTABJIEHHOM 3aa4M, BBICTpauBaThb apryMmeHTalus, IpUBOJWUTb IIPUMEPLI U
KOHTIPUMEPHI;

5) mpeacTaBiIeHUE O MaTeMaTUYECKOW HayKe Kak cdepe 4YeIOBEUYEeCKON NeSaTeTbHOCTH, 00
JTarnax €€ pa3BUTHS, O €€ 3HAYUMOCTH, JUJIS PA3BUTHS LIUBUIIN3ALINH;



6) KPUTUYHOCTh  MBILIUICHUSI,  YMEHHUE  pPAclo3HaTh  JIOTMUYECKHM  HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PAKTOB;

7) KpeaTUBHOCTh MBILUICHUS,, WHUIIMATHBA, HAXOJYMBOCTb, AKTUBHOCTh MpPH PELICHUU
anredpanvyecKux 3ajay;

8) yMeHHe  KOHTpPOJIMpPOBATH MpPOIECC M  pe3yabTaT y4eOHOH MaTeMaTHYecKon
JEeSITEIIbHOCTH;

9) cIOCOOHOCTh K SMOLMOHAIBHOMY BOCHPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
pEeUIeHU, pacCyKICHUM.

Memanpeomemuuvle:

1) yMeHHe caMOCTOSITENIbHO IUIAaHUPOBATh albTEpHATHUBHBIE NYTHU JOCTH)KEHHUE LENeH,
OCO3HAHHO BBIOMpATH HanOomee 3 (HEeKTHUBHBIC CIIOCOOBI PEIICHUH yU4eOHBIX U MMO3HABATEIHHBIX
3ajady;

2) yMeHHE OCYIIECTBIIATH KOHTPOJIb MO pe3yJibTaTaM U IO CIOcO0y JIEHCTBUI Ha ypOBHE
MIPOU3BOJIHLHOTO BHUMAHUS U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;

3) yMeHHe aJieKBaTHO OLEHUBATH MPABWIILHOCTD U JIM OMIMOOYHOCTH BBIITOJHEHHUS y4eOHOU
3a1aun, e€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ pPellIeHus;

4) 0co3HAHHOE BIIAJICHUE JIOTHUYECKUMH JEHCTBUSMHU ONpEICICHUS MOHITHH, 0000meHHS,
YCTaHOBJICHHS aHAJIOTUH, KiIaccu(UKaIMi HA OCHOBE CaMOCTOSITEIILHOIO BbIOOpAa OCHOBAHUU U
KPUTEPUEB, YCTAHOBIIEHUS POJOBHUIOBBIX CBS3EH;

5) yMeHHE yCTaHaBIUBaTh NPUYUHHO-CICICTBEHHBIE CBS3U; CTPOUTH JIOTUYECKOE
paccyxaeHue, yMO3aKiIloueHue (MHIyKTUBHOE, J€TYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIbI;

6) yMeHue co37aBaTh, MPUMEHATh U IPEOOPA30BHIBATh 3HAKOBO-CUMBOJINYECKHE CPECTBA,
MOJIETN U CXEMBI JJIs PELLIEHUs] yYEOHbIX U IO3HABATENbHBIX 33/1a4;

7) yMEeHHE OpraHM30BBIBATH y4eOHOE COTPYIAHHMYECTBO U COBMECTHYIO MAESTEIBHOCTH C
YUUTENIEM U CBEPCTHHKAMHM: OTPEACISTH IeNH, pacrpeneneHue GyHKIui u posieil y9acTHHKOB,
B3aMMOJIeicTBHE U 00IIMe crocoObl paboThl; yMeHHE paboTaTh B TPYIIE: HAXOIUTH 0OIIUE
pelieHrs U paspemiarth KOHQIMKTHI Ha OCHOBE COIJIACOBAHMS IMO3ULMN M ydyeTa HWHTEPECOB;
CIIymIaTh napTHepa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

8) chopMupOBaHHOCTh y4eOHOW W OOIIENOIH30BATEIHLCKOM KOMIIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHUsl HH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

9) nmepBoHavYaJIbHBIE TMPEJCTABIECHUA OO0 HIEIX MU O METOJaxX MaTeMaTUKh Kak o0
YHUBEPCAIbHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHNUS SABJICHHI U MPOIECCOB;

10) YMEHHME BHJIETh MaTEMaTHYECKYIO 3a/ladyy B KOHTEKCTE NMpOOJIEMHON CUTYyallUd B
JAPYrUX QUCLMILIMHAX, B OKPYXKAIOLIEH KU3HH,
11) YMEHHME HaXOIUTh B PA3JIMYHBIX MCTOUYHUKAX MH(OpMAINIO, HEOOXOAUMYIO IS

pelIeHnss MaTeMaTHYeCKUX NpoOsieM, U MNpeAcTaBiIATh €€ B MOHATHOW (opme; NMpUHUMATH
peLIeHUs B YCIOBUSAX HEMOIHON U U30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMaLny;

12) yMEHUE MOHHMMAaTh W HCHOJb30BATh MaTEMAaTHYECKHE CPEICTBA HATJISAHOCTH(
PUCYHKH, YEPTEKH, CXEMBI U JIp.) I WIUTIOCTPAIH, UHTEPIIpETalliK, apryMeHTaluH;

13) YMEHHUE BBIABUTaTh TUIOTE3bl IPH pEIICHHM Y4YeOHBbIX 3ajad M IOHMMAaTh
HEO0OXOIUMOCTh UX MTPOBEPKU;

14) yYMEHUE TPHUMEHATh HHIYKTUBHbIE W JIEJYKTUBHBIE CIIOCOOBI pPACCyXIACHUH,
BUJIETh PA3JIMYHbIE CTPATETUHN PELICHUS 3a]a4;

15) MIOHMMAHHE CYIIHOCTH JIFTOPUTMHUYECKHX MPEANNCAHUN U YMEHHE I€HCTBOBATh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) YMEHHUE CaMOCTOSITENIbHO CTAaBUTh II€NH, BBIOMpATh M CO3/aBaTh aIrOPUTMBI IS
penIeHus yueOHbIX MaTeMaTUUECKUX MPOOIeM;

17) YMEHHME IUIAaHMPOBaTb U OCYIIECTBIATH JEATEIbHOCTb, HANPABICHHYIO Ha
pelIeHne 3aa4 UCCIIEN0BATENbCKOTO XapaKkTepPa.

npeomemmuuoie:

1) ymenue paboTarh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBAaHUE, H3BICUCHHE
HeoOXxonuMol MH(pOpMaIMK), TOYHO M TPAaMOTHO BBIpaXaTh CBOM MBICIM B YCTHOH U



MUCPMEHHOW PEeuYd. MPUMEHSST MAaTEeMATHYECKYI0 TEPMUHOJIOTUIO U CHMBOJIMKY, HCIIOIH30BATh
pas3UYHbIC SA3BIKK MaTEMaTHUKH ( CIOBECHBIA, CUMBOJIMYECKUH, Tpaduueckuii), 000CHOBHIBATH
CYXKCHUSI, POBOJUTH KJIACCU(UKAIIHIO, IOKA3bIBATh MATEMATUICCKUE YTBEPKICHHUS;

2) BiajeHre 0a30BOI MOHATUHHBIM allapaToM: UMETh MPEICTABICHUE O YHCIE, BIaJICHUE
CUMBOJIBHBIM SI3BIKOM  alTeOphl, 3HAHWE JJIEMEHTAPHBIX (YHKIIMOHATBHBIX 3aBUCUMOCTEH,
(dbopMHpOBaHUE TPEICTABICHUNA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE U O
pa3IMYHBIX Ccrmoco0ax WX HW3YYeHHUs, 00 OCOOEHHOCTSX BBIBOJOB W IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIH XapakTep;

3) yMeHHEe BBITIONHATh anreOpanyecKkue MPeoOpa3oBaHUs PANMOHAIBHBIX BBIPAKEHUH,
OPUMEHATh MX JUISI PEUICHUs YYeOHBIX MaTeMaTHUeCKUX 3aJad W 3a/la4, BO3HHUKAIOIUX B
CMEXXHBIX YUCOHBIX IPEIMETAX;

4) yMeHHE TOJb30BAThCA MAaTEMAaTHYCCKUMU (OPMYJIaMU M CAMOCTOSITEIbHO COCTaBIISTh
GbopMyIbl 3aBHUCHMOCTEH MEXAYy BEIMYMHAMH Ha OCHOBE OOOOIIECHHS YAaCTHBIX CIy4acB H
IKCIEPUMEHTA;

5) yMeHHe pemarh JIHHCHHBIE W KBaJpaTHBIC ypaBHEHUS ¥ HEPABCHCTBA, a TaKKe
NPUBOJMMBbIE K HHUM YpaBHEHHs, HEPAaBEHCTBA, CHCTEMbI; NPUMEHATh TrpaduuecKue
MIPEIICTABJICHUS /ISl PEIICHUS W HMCCIICOBAaHUS YPAaBHECHUW, HEPABCHCTB, CHCTEM; MPUMEHSTH
MIOJTyYCHHBIC YMEHUS JIUIsl PEIICHHS 3a]1a4 U3 MAaTEeMAaTHKHU, CMEKHBIX TPEJAMETOB, IPAKTUKH;

6) oBnaseHNe CUCTEMOW (YHKIIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM S3BIKOM H
CHUMBOJIMKOW, YMEHHE CTpPOUTh Tpaduku (DYHKIHMIA, OMHMCHIBATH WX CBOMCTBA, UCIIOJIB30BATh
(GyHKIIMOHATBHO-TpaQUUSCKUE TIPECTABICHUS I ONTMCAHUS U aHAIM3a MAaTEMaTHICCKHX 3319
U pealibHBIX 3aBUCHMOCTEH;

7) oBJIaieHNE OCHOBHBIMH CIIOCOOAMHU TPECTABIICHUS M aHAJIN3a CTATUCTUYCCKHUX JIaHHBIX;
YMEHHUS pelIaTh 33J1a4l Ha HAXOXKJACHUE YaCTOThl M BEPOSTHOCTH CIYYalHBIX COOBITHIA;

8) yMeHue NPUMEHSATh M3y4eHHBIC TTOHITHS, PE3YJbTAaThl U METOMBI TP PEIICHUU 3a7ad U3
pa3IMYHBIX pa3[eNIOB Kypca, B TOM YHCIIE 3ajad, HE CBOMISIIUXCA K HEMOCPEICTBCHHOMY
MIPUMECHEHHIO U3BECTHBIX aJITOPUTMOB.

2.Coaepxanue 00yyeHuUst

I'nasa 1. Paunonanbublie 1poou (23 yaca)

Panmonansnass  npoOb.  OCHOBHOE  CBOMCTBO  ApoOM,  COKpalieHue  JapoOeil.

v K o
ToxaecTBeHHbIE TpeoOpa30BaHMs pallMOHAIBHBIX BhIpaXeHUNH. OYHKINSA Y = — U e€ rpaduk.
X

Heanb: BbpaboTaTh  yMEHHE  BBINOJHATH  TOXKAECTBEHHBIE  MPeoOpa3oBaHUs
palMOHAIbHBIX BBIPAKECHHM.

Tak kak nefcTBUS ¢ pallMOHATIBHBIMU APOOSMHU CYLIECTBEHHBIM 00pa3oM OMHMPAIOTCS Ha
JNEHCTBUS C MHOTOWIEHAMH, TO B Haydaje TeMbl HEOOXOAMMO MOBTOPUTH C OOYyHarOIIUMUCS
npeoOpa30BaHus 1EIbIX BHIPAKEHUH.

I'maBHOE MecTO B JaHHOM TeM€ 3aHHMMAlOT AITOPUTMBI AEUCTBUN ¢ IpoOsAMU. Yyamuecs
JIOJDKHBI TTOHMMATh, YTO CYMMY, pa3HOCTb, MPOM3BEIEHUE M YacTHOE JIpoOel Bcerja MOXKHO
IpeJcTaBuTh B BUae Apodu. Ilpuobperaemble B JaHHON TeMe yMEHHS BBINOJHATH CIIOKEHUE,
BBIYUTAHNE, YMHOXKECHHE U JieNIeHHE IpoOel SBISAIOTCS OMOPHBIMU B IPe0Opa30BaHUSAX IPOOHBIX
BeIpakeHuil. [loaToMy uM crnenyer yaenuts ocoboe BHUMaHue. HerenecooOpa3Ho nepexoauTs K
KOMOMHUPOBAHHBIM 33JaHUSIM Ha BCe JEHCTBUS € JIpoOSIMHU Tpexie, 4yeM OyayT YCBOECHBI
OCHOBHbIE QJITOPUTMBI. 3a/JlaHus Ha BCEe ACUCTBUS C APOOSIMH HE JOJKHBI OBITh U3JIHIIHE
TPOMO3JIKUMU U TPYAOEMKUMH.

[Ipn HaxoxkneHuWM 3HaueHUM Jpobeil JaroTcsl 3afaHusl Ha BBIYMCICHHUS C ITOMOIIBIO
KAJIBKYJIATOpAa. B 1aHHON TeMe pacIIMpsrOTCS CBEACHUS O CTaTUCTUYECKUX XapaKTEPUCTUKAX.
BBoauTcs MOHATHE CPEAHETO TAPMOHUYECKOTO PsiJa MOJI0KUTEIBHBIX YHCET.

W3yuenne TeMbl 3aBepIIAeTCs PACCMOTPEHUEM CBOMCTB rpaduka GyHKIUN

y=—.
X



I'naBa 2. KBaapatnsie kopau (19 yacos)

[TonsTe 06 uppanuoHanbHBIX uynciax. OOmue CBEACHUS O JACHCTBUTENBHBIX YHCIAX.
KBanparsbiii kopeHb. [loHATHE 0 HAX0XKIEHUU NPUOIMKEHHOTO 3HAUEHUS! KBaJPATHOTO KOPHSI.
CgoiicTBa KBajpaTHbIX KopHed. I[IpeoOpa3oBaHus BBIpAXEHUMH, COICP)KAIIUX KBaJApaTHHIC
xopHH. DyHKIKS Y = /x , €& CBOICTBA U IpaduK.

Henab: cuctemMaTu3npoBaTh CBEIEHUS O PALMOHAIBHBIX YMCIAaX U JaTh IPEJICTaBICHUE
00 HppalMOHANBHBIX YHCIAX, PAaCIIMPUB TEM CaMbIM IMOHSTHE O 4YHCIE; BhIpabOTaTh yMEHHUE
BBINOJIHATH MPEOOPA30BaHMS BEIPAXKEHUH, COJIEpKAIINX KBaIpaTHBIE KOPHHU.

B onmanHOM Teme ywammecs NONYYalOT HAYAJIbHOE MPEACTABICHUE O TMOHATUU
neiictButenbHoro yucna. C 3Toi 1enpio 00001al0TCs U3BECTHBIE 00YYarOIIUMCS CBEACHHS O
palMoHalIbHBIX uyMchax. Jlis BBeJEHUS NOHATHS HMPPALMOHAIBHOIO YHUCIA MCIONb3YETCs
WHTYUTUBHOE MPEACTABICHUE O TOM, YTO KaXJbId OTPE30K MMEET JJIMHY M MOTOMY KaXKIOU
TOYKE KOOPJIMHATHOM NPSIMOM COOTBETCTBYET HeKkoTopoe uwucio. IlokaspiBaercsd, 4ro
CYILIECTBYIOT TOUKH, HE UMEIOIINE palliOHATIbHBIX a0CITCC.

[Ipu BBeleHUU TMOHATHS KOPHS IOJIE3HO O3HAKOMUTH OOYYaroIIMXCS C HaXO0XJIECHUEM
KOpHEH C OMOLIBIO KaIbKYJIATOPA.

OCHOBHOE BHHMMaHHE YJENSETCS TOHATHIO apu()PMETHUECKOro KBaAPAaTHOTO KOPHS H
cBOiicTBaM apu(METHUYECKHX KBaJIpaTHBIX KOpHEW. Jloka3bIBalOTCS TEOpEMBbl O KOpHE U3

NPOM3BENEHUST M APOOH, a TAKKE TOKIECTBO +a’ =|a|, KOTOpbIE MOIYYarOT NPHMEHEHHE B

peoOpa3oBaHUAX BBIPAKECHHUM, coaepkalluX KBajapaTHble KopHHU. CrenuanbHOEe BHHUMaHUE
yIENSeTCSl OCBOOOXKICHUIO OT MPPANMOHAIILHOCTH B 3HAMEHATEJE IPOOH B BBIPAKCHUSX BHJIA

a2
Vo Jbtie
KaK B CaMOM Kypce aireOpsl, Tak U B Kypcax T€OMETPHH, alreOpbl ¥ Hadall aHau3a.

ITponomxkaercs paboTta 1Mo pa3BUTHIO (GYHKLUOHAIBHBIX NPEACTABICHUN 00yJaromuXcs.
PaccmarpuBarotcst QyHKIMSA y=+/x , €€ cBoiicTBa u rpaduk. [Ipy nsyuenun QyHKUHH y=+/x,
IMOKA3BIBACTCS €€ B3aHMOCB3b ¢ (yHKIMEH y = X7, rae X > 0.

. YMmeHue Hp606paSOBBIBaTI> BBIPpAXKCHUA, COACPIKAIINC KOPHHU, 4aCTO UCIIOJIB3YyCTCA

I'naBa 3. KBagpaTHsble ypaBHenus (21 yac)

KBanpatHoe ypaBHenune. @opmyna KOpPHEHM KBaJApAaTHOrO YypaBHEHUsA. Pemenue
palMoOHalIbHBIX ypaBHEHUH. PemieHuwe 3ajad, NpUBOAAIIMX K KBaJpaTHBIM YpPaBHEHUSAM U
MPOCTEHIINM pallMOHAIBHBIM YPaBHEHUSIM.

Heanb: BbpaboTaTh yMEHHMs pellaTh KBaJpaTHbIE YypaBHEHHUsS M IpocTeiiue
palMoOHaIbHbIE YPAaBHEHUS U MPUMEHSTH X K PEILICHUIO 33/1a4.

B Havane TeMbl NPUBOIATCS NPUMEPBI PELICHMS HEIMOJHBIX KBAaJpPAaTHBIX YPABHEHWM.
OTOT Marepuall cUCTeMaTusupyerca. PaccmMaTpuBarOTCSl aldrOpUTMbl  PEIIEHUS HEMOJIHBIX
KBaJIpaTHBIX YPaBHEHHUH PA3JIMYHOrO BUJA.

OCHOBHOE BHUMAaHHE CIIEAYeT yAeTHTh PEIICHAIO YPABHEHNH Braa ax” + bx + ¢ = 0, rze,
a # 0, ¢ ucronpzoBaHueM ¢GopMynbl KOpHEW. B naHHON Teme ydaiuecs 3HAKOMSTCS C
dopmynamMu Buera, BhIpa)KarolIMMHU CBSI3b MEXAY KOPHSIMH KBaJpaTHOIO YPaBHEHHUS U €ro
kodp¢unmentamu. OHU HCHONB3YIOTCA B JajbHEHIIEM MpH JI0Ka3aTeIbCTBE TEOPEMBI O
pa3I0KEHUH KBAJAPAaTHOIO TPEXUWIEHA HA JINHENHBIE MHOYKUTEIH.

VYyamuecss OBIIaJeBalOT CIOCOOOM peIIeHUs JPOOHBIX pPAlMOHAIBHBIX YpaBHEHUH,
KOTOpPBIM COCTOMT B TOM, YTO PEIIEHUE TaKUX YPABHEHHM CBOAMUTCA K PELICHUIO
COOTBETCTBYIOIIMX LIEJIbIX YPAaBHEHUH C MMOCIETYIOIINUM UCKITIOYEHHEM ITOCTOPOHHUX KOPHEH.

N3ydyeHne naHHON TEMBbl MO3BOJSAET CYIIECTBEHHO PACIIMPUThL ammnapar ypaBHEHHH,
MCIOJIb3YEMBIX JIJISl peLICHUS] TEKCTOBBIX 3a]1ay.

I'naBa 4. Hepasencrna (20 yacos)



HucnoBble HEPABEHCTBA U UX CBOWMCTBA. [I0WIEHHOE CIIOKEHNE U YMHOXKEHHUE YUCITOBBIX
HepaBeHCTB. [lorpemHOCTh M TOYHOCTH NpUONOKeHHS. JIMHEHHbIE HEpaBeHCTBAa C OJHOU
MIEPEMEHHOM U UX CUCTEMBI.

Heab: o3HaKOMUTH 00ydarOIIUXCsl ¢ MPUMEHEHHEM HEPaBEHCTB JJISi OLEHKU 3HAUYCHUMN
BBIpa)KEHUI, BHIPA0OTaTh YMEHHE pellaTh JIMHEHHBIC HEPAaBEHCTBA C OJHON NMEPEMEHHON M HX
CHUCTEMBI.

CBoiicTBa YHMCIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3y, Ha KOTOPOH OCHOBAaHO peEIIeHHE
JIMHENHBIX HEPABEHCTB C OJHOW NepeMeHHOU. TeopeMbl 0 MOUJIEHHOM CII0KEHUU U YMHOXEHUU
HEPaBEHCTB HAXOJAT NPUMEHEHHE IIPU BBIIOJHEHMM IPOCTEHINNX YIPAKHEHUM Ha OLEHKY
BBIpQXEHUIN MO MeTony rpaHull. BBoastcs moustusi abcontoTHoi [lorpemHocTd U TOYHOCTH
IpUOIMKEHNS, OTHOCUTEIbHOM MTOTPEIIHOCTH.

YMeHHsT NpOBOAUTH JEAYKTUBHBIE PACCYKIEHHs IMONYy4aroT pa3BUTHE, Kak IpHU
JI0OKa3aTeNIbCTBAX YKa3aHHBIX TEOPEM, TaK M IIPYU BBIIIOJIHEHUU YIPAXKHEHUN Ha JI0KA3aTEIbCTBA
HEPaBEHCTB.

B cBs3u ¢ pemieHneM JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM JAETCs IOHATHE O
YHCIOBBIX  MPOMEXKYTKAaX, BBOASTCS COOTBETCTBYIOIME Ha3BaHUA M  O0O3HAYCHUS.
PaccMoTpeHnio cucTeM HEpPaBEHCTB C OAHOM MEPEMEHHOM MPEAIIECTBYET O3HAKOMIICHUE
00y4aromuXxcs ¢ MOHATHSIMHU IepeceueHuss U 00beTMHEHUS MHOKECTB.

[Ipn pemeHun HEPAaBEHCTB MWCHOJB3YIOTCS CBOWCTBA PaBHOCWIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bACHAIOTCS Ha KOHKpPETHBIX mpumepax. Ocoboe BHHMaHHE CIEAYyeT YICIUTh
0TpabOTKE yMEHMsI pellaTh MPOCTEHIINe HEepaBeHCTBAa BHJA ax > b, ax < b, ocTaHOBUBIIUCH
CIIELMaJIbHO Ha ciiydae, korga, a<(.

B aT0ll TeMe paccMaTpuBaeTCs TaKKE PELICHHUE CUCTEM JIBYX JMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM, B YaCTHOCTHU TaKUX, KOTOPBIE 3aIIMCAHbI B BUJIE JBOIHBIX HEPABEHCTB.

I'naBa 5. CteneHb ¢ 1eJIbIM NMOKa3aTejieM. JjieMeHThbI cTaTucTuku (11 yacos)

Crenenp ¢ 1eNbIM TMOKa3zaTeneM U ee cBoiicTBa. CTaHmapTHBIM BUJ uucia. HaganbHbie
CBeZIeHHsI 00 OpraHu3aluy CTAaTUCTUYECKUX UCCIIEeI0BAaHUI.

Lean: BbIpaboTaTh yMEHHE MPUMEHSATH CBOMCTBA CTEMEHW C IETBIM TOKa3aTelieM B
BBIUMCJICHUSIX W TPeoOpa3oBaHUAX, CPOPMUPOBATH HadadbHBIC MPEACTaBICHHUS O cOope U
TPYNIUPOBKE CTATUCTHUECKUX JTAHHBIX, MX HATJISAHONW MHTEPIIPETALINH.

B or1oit Teme (opmyaupyrOTCS CBOWCTBA CTEMEHU C IEJBIM TMOKa3zareneMm. Meroa
JIOKa3aTelIbcTBA JATUX CBOWCTB TIOKAa3bIBA€TCSd Ha TMpPUMEpPE YMHOXKEHUS CTENeHeH ¢
OJIMHAKOBBLIMH OCHOBaHMSMH. JlaeTcs TOHATHE O 3alKdCH YWClIa B CTAaHAAPTHOM BHJIE.
[TpuBOATCS MPUMEPHI MCIIOJIB30BAHMS TAKOW 3amucH B (U3MKE, TEXHUKE M JIPYTHX OOIACTIX
3HAHUM.

VYyamuecss moJiy4arOT HayaldbHBIE MPEJICTABICHUS OO0 OpraHU3aIlii CTATUCTUYECKUX
uccinenoBanuii. OHU 3HAKOMSTCS C TOHSATHUSMHU Te€HEpaIbHOW M BBHIOOPOYHOW COBOKYITHOCTH.
[TpuBOATCS TPUMEPHI TPEACTABIICHUS CTATUCTHYCCKUX JAHHBIX B BHUJAC TAOJHUI[ YacCTOT M
OTHOCHUTENbHBIX 4acTOT. OOydaronmmcs mpeiaraloTcesl 3aJaHusl Ha HAaXO0XJICHHWE Mo Tadiuie
YaCTOT TaKMX CTATUCTUYECKUX XapaKTEPUCTHK, KaK cpeaHee apuMeTHIecKoe, Moja, pa3Max.
PaccmatpuBaercs BoOmpoc O HarfsgHOW UWHTEPIPETAalUd CTAaTHCTUYECKOW WH(OOpMAIIUU.
N3BecTHbIE 00y4aromuMcst CrocoObl HATJSTHOTO TPEICTABICHUS CTATUCTUYECKUX JTAHHBIX C
MOMOII[BIO CTOIOUATHIX U KPYTOBBIX JUArpaMM PACIIMPSIOTCS 32 CUET BBEJCHUS TaKUX MOHSATHUH,
KaK TOJINTOH ¥ TUCTOTpaMMa.

6. IToBTOpenue (8 yacos)

Heaw: [ToBTopenue, 0600IIeHNE U cUCTeMaTH3alus 3HAHUI, YMEHUH U HaBBIKOB 3a KypC
anreOpsI 8 Ki1acca.

KonTpoJsbHbie padoThI



Kontponbnas padora Ne 1 «PannonansHbie BeipakeHus. ClI0KEHUE U BEIUUTAHUE TPOOSH)»
KonTponbras padota Ne 2 «[IpousBeneHue u yactHoe ApoOeii»

Kontponbnast pabora Ne 3 «KBaapaTHbie KOPHUY

Kontponbnas padora Ne 4 «[IpumeneHme cBOMCTB apu(hMETHUECKOTO KBaJPATHOT'O KOPHS
Kontponbnas padora Ne 5 «KBaaparHbie ypaBHEHUS»

KonTponbras padota Ne 6 «J{poOHbIC pariioHaTbHBIC YPAaBHEHUS

KontposbHast padota Ne 7 «HucmoBble HEpaBEHCTBA U UX CBOMCTBAY

KonTponbnas paborta Ne 8 «HepaBeHCTBa ¢ 0JJHOI MTEPEMEHHON M KX CHCTEMBI»
Kontponbnas padota Ne 9 «CteneHs ¢ 1eNIbIM IToKa3aTeIeM»

HToroBast KoHTposbHAsE paboTa Ne 10

Tabianna TeMaTHYeCKOro pacipeaeeHusi KOJIMYecTBAa YacoB:

ABTopckas | Pabouas
No Pa3penbl. TeMbl
I'nasa 1. PanmonajabHble I1D00OK 23 23

1 | PanimoHanbHble IpOoOM U MX CBOWCTBA 5 5

2 | CymMMa ¥ pa3HOCTh JIpo0ent 7 7

3 | IlpousBeneHne U YacTHOE Ap00OEM 11 11
I'nasa I1. KBaapaTHble KODHH 19 19

4 | JleicTBUTEIbHBIE YHCIA 2 2

5 | ApudmMernuecknii KBaJapaTHbII KOPEHD 5 5

6 | CpoiicTBa apudMeTHYECKOI0 KBaJIPATHOIO KOPHS 4 4

7 | IlpuMeHEeHHE CBOMCTB apu(hMETHYECKOTO 8 8
I'napa II1. KBagpaTHble VDABHEHUS

8 | KBagpaTHOe VpaBHEHHE U €r0 KOPDHU 11 11

9 | JIpoOHBbIe pallMOHAILHBIE VDABHEHUS 10 10
I'naBa IV. HepaBeHcTBa 20 20

10 | YncnoBble HEPAaBEHCTBA M MX CBOMCTBA 9 9

11 | HepaBeHncTBa ¢ 0JIHOM IIEPEMEHHON U UX CUCTEMBI 11 11
I'maBa V. CreneHn ¢ neJabIM NOKa3aTejaeM. JJIeMEHThI 11 11
IHoBTODEHME 8 8
Bcero 102 102




1.5. Ilnanupyemble pe3yabTaThbl H3yYeHHsI Kypca ajaredpnl B 8 Kiacce
PAILIMOHAJIBHBIE UMCIIA

OOyyaromuiicss Hay4uTCs:

1)noHUMaTh 0OCOOEHHOCTH 1ECATUYHON CHCTEMbI CUHCIICHUS;

2)BHaeTh MOHITUSMH, CBA3aHHBIMHU C JISIMMOCTBIO HATYPAIbHBIX YHCET;

3)BbIpakaTh 4YHCJIa B OSKBUBAJICHTHOH (opme, BbIOMpas HauOoyiee MOIXOMASIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOM CUTYaIlH;

4) cpaBHUBATb U YIOPAA0YMBATH PALMOHAIbHbIEC YHCIA;

5) BBINOJHATH BBHIYMCICHUS C PAllMOHAIBHBIMU YHCIAMHU, COYETas YCTHBIC U MUCHMEHHBIC
IPHUEMBbl BBIYUCICHUH, IPUMEHEHNE KAJIbKYJIATOPA;

OO0yyaromuiics MoJIy4UuT BO3MOKHOCTB!

6) IO3HAKOMUTHCS C MO3ULMOHHBIMU CHCTEMaMM CUHMCICHHUS C OCHOBAaHUSMM, OTIMYHBIMU
ot 10;

7)yriyOuTh U pa3BUTh MIPEJCTABICHUS O HATYPAJIbHBIX YMCIaX M CBOMCTBAX IEIUMOCTH;

8) HAy4YHTBCS HCIIOJIb30BaTh NPUEMBI, PAIMOHATU3UPYIOIINE BBIYCHUIICHUS, MPHOOpPECTH
HPUBBIUKY KOHTPOJIMPOBATh BHIYHUCIICHUS, BBIOUPAst MOAX O JUIsl CUTYyallMy Coco0.

JIEMCTBUTEJILHBIE UMCJIA
OOyuarouuiics Hay4uTCs:

1)ucnonp30BaTh HAYABHBIE MPEICTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCET;

2) Bnagetb NoHATHEM KBaIpaTHOTO KOPHS, IPUMEHSTH €r0 B BBIYUCIICHUAX

OO0yyaromuiics MoJIy4uT BO3MOKHOCTb:

3)pa3BUTh NPEACTABICHHE O UYHUCIE M YHMCIOBBIX CHCTEMax OT HaTypajbHBIX [0
JEHCTBUTEIBHBIX YUCEN; O POJIM BBIYMCICHUN B YEJIOBEYECKOM IPAKTUKE;

4)pa3BUTh M YIIyOMTb 3HaHUA O JECATUYHOM 3amMcu  JeMCTBUTENBHBIX YHCEl
(mepuoauYecKre U HEMEePHUOIUYECKHUE IPoOH).

N3MEPEHUA, ITPUBJIMDKEHM A, OLUEHKN

OOyyaromuiicst Hay4nuTCS:

l)ucnonb3oBaTh B XOJ€ pELICHMs 3aJad 3JEMEHTapHble NpPEACTaBJICHUS, CBS3aHHbIE C
NpUOJIMKEHHBIMA 3HAYEHUSIMH BEJTHYNH.

OOyuaronuiics NOIyYUT BO3MOKHOCTb!

2) MOHSTH, YTO YUCIIOBBIE JaHHBIC, KOTOPBIE UCTIOIB3YIOTCS IS XapaKTEPUCTUKH OOBEKTOB
OKpPYKAIOIIEr0 MHpa, SBISIOTCS MPEUMYLIECTBEHHO MNPHUONMKEHHBIMHU, YTO IO 3alHcu
NpUOJIMIKEHHBIX 3HAUEHHH, COJePKAIINXCs B MHPOPMAIIMOHHBIX UCTOYHUKAX MOXKHO CYIUTH O
HOTPEIIHOCTH MPUOIMKEHUS;

3) TOHATH, YTO MOTPEUIHOCTHh pe3yJbTaTa BBIYUCICHHHA [TOJDKHA OBITH COM3MEpUMa C
HOTPEIIHOCTHIO UCXO/IHBIX TAHHBIX

AJITEBPAMYECKUE BBIPAXKEHUW A

OOyuaronuiics Hay4uTCs:

1)BHaneTh MOHIATUSIMHU «TOXKAECTBOY», TOXKIECTBEHHBIE IPe0Opa30BaHUs», pelIaTh 3a/1a4H,
coJiepxalle OyKBeHHbIE JaHHbIE, padoTaTh ¢ GOopMyIaMu;

2)BBIONHATE  NpeoOpa3oBaHUSl  BBIPAKEHUH, COJEpXKAIIMX CTENeHH C  LENbIMU
NoKa3aTessIMM U KBaJpaTHbIE KOPHU;

3)BBINIONTHATE TOXKIACCTBEHHBIE IMPEOOpPa30BaHUS PAIMOHAIBGHBIX BBIPQKCHWH Ha OCHOBE
NpaBUJI HaJ adredpanuyecKuMu IpoosMu

OO0y4armuiics TOTYIUT BO3MOKHOCTD:

4)HayynTbCs BBINOJHATH MHOTOIIArOBBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKEHHI,
MPUMEHSISI LTUPOKUIA HAOOP CrIOCOOOB U MPUEMOB;

5)IpUMEHATh TOXAECTBEHHblE MpeoOpa3oBaHUs JUIs pELIeHHs 3afad M3 Pa3IUyHbIX
pa3zienoB Kypca.

YPABHEHUA
OO0yuaromuiicss Hay4YnuTCS:
1)pemmate KBagpaTHbIE U APOOHBIEC PAllMOHATIBHbBIC YPABHEHHS C OJJHON IepeMEHHON



2) TMOHWMATh YPAaBHEHHS KaK BaXHEHUINYI0 MATEMATHUYECKYI0 MOJEIh JJ OMHCAHUS U
M3YYEHHUS Pa3HOOOpAa3HBIX pealbHBIX CHUTYallMi, pelarb TEKCTOBBIE 3a/layd alredpanvdecKum
METOI0M

3) npuMeHATh rpaduyecKue NpeCTaBlICHUs AJI UCCIIEJOBAHUS YPAaBHEHHUI

Y4YeHHK TOTYyIUT BO3MOXKHOCTH:

4)oBnazieTh CHEMAIbHBIMU PUEMaMH PEIICHUs YPaBHEHU, YBEPEHHO MPUMEHSTH anmnapar
YpaBHEHUU [UIsI pEIICHHUS Pa3HOOOpa3HBIX 3aqad W3 MAaTeMaTHUKH, CMEXHBIX TIPEIMETOB,
MPAKTUKU

5) npuMeHsTh rpaduuecKkue MPeACTaBICHUS IS UCCIICIOBAHMS YPaBHEHUH, COAEPIKAIIUX
OykBeHHBIE KOA((PHUITUEHTHI.

HEPABEHCTBA

OO0yyarmuiicss Hay4YnuTCs:

l)moHMMaTh W TPUMEHITh TEPMHUHOJIOTHMIO W CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOICTBA YUCIIOBBIX HEPABEHCTB;

2)pelaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBbI

3) IpUMEHATH anmapaT HepaBeHCTBA AJIs PELIeHUs 3a7ayu U3 Pa3IMuHbIX pa3/ie]IoB Kypca

OO0yuaromuiics TOJYYUT BO3MOKHOCTh HAYUYUTHCS:

4)pazHoO0Opa3HBIM IpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTBA; YBEPEHHO MPUMEHSTH ammapar
HEPABCHCTB IS PEIICHUS Pa3HOOOPA3HBIX MATeMAaTHYCCKUX 3a7ad W 3a1ad M3 CMEXHBIX
MPEIMETOB, IPAKTUKU;

S)IPUMEHSATh KOOPAWHATHYIO MPSIMYIO ISl M300paKCHHUSI MHOKECTBA PEIICHUN JIMHEHHOTO
HEPaBEHCTBA.

OCHOBHBIE I[MTOHATUA,UNCIIOBBIE ®YHKIINHN

OO0yyaromuiicss Hay4nuTCS:

l)moHMMaTh W UCHOJB30BaTh  (PYHKIMOHAIBHBIE TIOHATHS W S3BIK  (TEPMUHBL,
CUMBOJINYECKUE 0003HAUCHU);

2) crpoutTh rpaduku (yHKIMHA y :ﬁ y =/x
x
,

(GYHKIMI Ha OCHOBE U3YYEHHUS MTOBEACHUS UX IPa(UKOB;

3)noHuMarh (QYHKIMIO Kak Ba)KHEHIIYI0 MaTeMaTH4eCKyl0 MOJAEIb JUId OINUCaHUA
IIPOIIECCOB U SBIICHUI OKPYXKAFOIIET0 MUPA, MPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK JJIST OTICAHUS
U MCCJIEIOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKUMHU BETMUMHAMM.

OO0yuaromuiics

, HCCJICOOBATH CBOMCTBA YMCIIOBBIX

MOJIYYUT BO3MOKHOCTb HayUUThCA:

4)IpOBO/IUTh HCCIIEZIOBAHUS, CBSA3aHHBIE C HU3YyYCHHMEM CBOWCTB (DYHKIMM Ha OCHOBE
rpauKoB U3yYEHHBIX PYHKUINN

5)ucnonb3oBarh (YHKIMOHAIBHBIE MPEICTABICHHUS M CBONCTBA (DYHKIMM 17 perieHus
MaTeMaTHYeCKUX 3a7a4 U3 pa3IMYHbIX pa3/ieloB Kypca.

OITMCATEJIbBHAS CTATUCTUKA

OO0yJaromuiicss HaAy9UTCsI UCTIOIB30BaTh MPOCTEHIITNE CITOCOOBI MPEACTABICHUS U aHAIN3a
CTaTUCTUYECKUX JTAHHBIX.

OOyyaromuiicss TONXY4YUT BO3MOXKHOCTH NPHUOOPECTH OMBIT MPOBEIEHUS CIydalHbIX
HKCIEPUMEHTOB, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPHOTO MOJEIUPOBAHMSI, UHTEPIPETALIMH UX
pe3yJbTaToB



3. KanengapHo- TemaTudeckoe miaHnupoBanue. Anredpa, 8 kinacc, 3 yaca B Hezielto, Bcero 102 gaca

DopMbl, THIIBI

Cpokn npoBeaeHnust

Homep HaumenoBaHue
- OcHoBHOE CoaepiKaHuE U BUADBI J€ATCJIBHOCTH YHYAIIUXCH
OKa H3Yy4a€MOHU TEMBI
yp y KOHTPOJIsSA oo dakty
IJI1aHY
I'nasa I. Paninonaneneie qpodu — 23 yaca
1(1) |PammonanpHbIE @OopMyIIMpPOBKa TMOHATHS «PAllMOHATBHOE BBIPAXKEHUE)», YMETh BaarMHbI
BBIPAXKEHUS. pasznyath EIble U APOOHBIC BBIPAXKEHUS, HAXOJIUTh 3HAUCHUE KOOI
TpoOH.
2(2) PartmonansHbie 1poOH. | YMETh HAXOAUTH MPU KaKUX 3HAYCHUSX IEPEMEHHON UMEET o .
POHTAJIBHBIN
CMBICJI PallMOHAILHOE BRIPAKEHUE, TOMYCTUMbIC 3HAUCHUS KOHTPOID.
MEPEMEHHOIN B BBIPAXKEHUU, 001ACTh ONpPEACICHUS] PYHKIUU |CamocTosTenbh
ast pabota
3(3) |OcHoBHOE cBOMCTBO |DOPMYIMPOBATH OCHOBHOE CBOMCTBO pallMOHAIBHOM ApoOu u|Maremarnyec-
Ipoowu. MPUMEHSITh €r0 JUIsl MpeoOpa3oBaHus ApooOeit Kii TMKTaHT
4(4) |Coxkparmienue qpobeit. |3HATh AITOPUTM COKpAIICHHS IPOOH, YMETh MPUMEHSTH €To MmpH|CaMocTosTebH

BBIITOJIHCEHUHU 3a1aHU

as pabota




5(5) |Coxkpamienue apobeii. |YMeTs NpUBOAUTH IPOOh K ONPEIeICHHOMY 3HAMEHATEIIO, CamocrosTenbH
chOpMYIMPOBATE AITOPHTM STOTO ACHCTBHUS, yMETh IPUMEHATH |21 PadoTa
ero.

6(6) |Cnoxenune napoOed c|BpmonHATh CJIO)KCHHE npobeit c OJMHAKOBBIMH | B3aumubiii
OJIMHAKOBBIMU 3HaMEHATESIMH, YMETh (POPMYITUPOBATh AJITOPUTM JAeUcTBUN 1| KOHTPOIE.
3HaAMEHATEIISIMHU. MIPUMEHSITh €ro I AKTHYECKHE

MaTCpUaJIbl

7(7) |Beruutanue apooOei c¢|BbInoaHATH CJIOKCHHUE npobei C OJIMHAKOBBIMHU

. . NupusunyansH
OJINHAKOBBIMU 3HAMEHATEIIAMH, ~ ONPENENUTh  ANTOPUTM  JCHCTBUH,  YMETh| it ourpoms.
3HaAMCHATCIISAMM. IMPUMCHATDH €TO0 TectupoBanwue

8(8) |Cnoxenue npobeii ¢ |BBIMONHATE CHOXKEHHE JApoOEH C pasHbIMU 3HAMEHATEISIMU,|B3anMHsIii
Pa3HBIMHU ONPENEIIUTh AITOPUTM ACHUCTBHUM, YMETh IPUMEHATH €TO KOHTPOIb.
3HAMEHATEIISIMHU. Marematiraec

KWW TUKTaHT
9(9) |Bwruuranue apobeii ¢ |BBIMOMHATE ClI0KEHHE ApoOeH C pa3sHBIMU 3HAMEHATEIsIMH,|B3anMubril
pa3HBIMU OTIPENIEUTH AITOPUTM JEHCTBUN, YMETh PUMEHSITH €T0 KOHTPOJIb.
Jnnaktuyeckue
3HAMEHATEIISIMHU.
MaTepHaIbl
10(10) |Cnoxenue u BrIONHATE ClIOKEHHWE ¢ BBIUMTAHHWE JpoOEH C pa3HbIMU
NupuBunyansH
BBIYMTAHHME POOCH.  |3HAMCHATENIAMH, ~ XOPOLIO  3HATH  ANTOPUTM  JCHCTBHIL,|piit wonrposs.
BBITIOJTHATh ~ pa3jM4Hbie  MpeoOpa3oBaHUsl  palMOHATBHBIX

BBIPAKECHUN

TectupoBanue




11(11) |Cnoxenue u BoimonusATe  pa3iauuHble  MpeoOpa3oBaHUS — pallMOHANbHBIX | PPOHTaIbHEIHR
BbIUUTAHUE APOOEH.  |BBIPAKEHUI, IOKa3bIBaTh TOXAECTBA, MPHUMEHsS MMUPOKwHif|XKOHTPOIE.
JnnakTuueckue
Habop CIocoOOB U MPUEMOB
MaTepHuabl
12(12) |Koumponwvnas paboma WHauBuyaibH
Nol. bIil KOHTPOJIb.
13(13) |YmHOXkeHue npobeil. |BpImonHAT, yMHOXKEHHE ApoOed, ONpEeAeNUTh  aJTOPUTM|DpoHTAIbHBI
JNEUCTBHUSI, YMETh IIPUMEHSTD €0 ompoc
14(14) |Bo3Benenue npobu B |BBIIONMHATE BO3BeJAeHHE JpoOM B  CTENECHb, OMNPEIeTnTh|B3anMusrii
CTEICHb. aNTOPUTM JEUCTBUS, YMETh IPUMEHSTH €T0. KOHTPOJIb.
Maremarnuec-

KWW TUKTAHT

15(15) |YmHOXkeHnue npobeil. |BbhImonHAT yMHOXEHHE ApoOeH, pasiauuHble NpeoOpazoBaHus |PpoHTanbHbIH
palOHAIbHBIX BBIPAKEHUI KOHTPOJIb.
JnnakTuyeckue
MaTepHaIIbI
16(16) |lenenune npooeii. BeInonHATh AeneHue ApoOeH, ONMpeaenuTh aIrOpUTM AeicTBHs, |CaMocTosTebH
as pabota

YMETbh IPUMEHSATH €TO.

17(17)

Jenenue apoOeil.

BoinonuaTe  genenve  ApoOed, pasaudHble MpeoOpa3oBaHUs
paLMOHAIBHBIX BBIPAKECHUH.

OpOoHTAIBHBIN
KOHTPOJIb.
TectupoBanue




18(18)

[IpeobpazoBanue BBINONHATE CIOKCHHE, BBIYMTAHHC, YMHOXKCHHC U JCTCHUC|Mponramsbiii
palMOHAIIBHBIX paIlMOHANBHBIX  APOOEH, MHOTOIIATOBBIC IpeoOpa30BaHUS |KOHTPOIIb.
BBIPAKCHUM. palMOHAIBHBIX  BBIPAXKEHUM, TNPUMEHsST UPOKU  HaOop [IIpakrnyeckas
CIIOCOOOB M TIPUEMOB pabota
19(19) |IIpeobpazoBanue BBITONHATE CIOKEHHE, BBIYMTAHHE, YMHOXKCHHE W JCICHUC|dponransubiii
palOHAIIBHBIX palMoHalIbHBIX JIpOOEH, MHOrOLIAroBble  MPeoOpa30BaHMSI|KOHTPOIIb.
BBIPAKCHUM. pallMOHAIBHBIX ~ BBIPAKEHUM, TNPUMEHsST IUPOKU  HaOop [IIpakrunyeckas
CIOcO0OB U IPUEMOB pabota
20(20) |[IpeobpazoBanue BBITIONHATE CIOKEHHWE, BBIYMTAHWE, YMHOMXCHUE W JICJICHHUE
o CaMOKOHTPOIb
palOHAIIBHBIX palMOHANIBHBIX Jpo0ei,  MHOrOIIAroBble  MpeoOpazoBaHUs
. . . CamocTosiTenbH
BBIPAXKEHUH. palMOHANBHBIX  BBIPOKCHHH, NPUMEHSA IIMPOKUH  HAOOp| paGota
Croco0O0B M PUEMOB
21(21) ®opMynupoBaHue onpenenaeHus GyHKIH 00OpaTHON

K
OyHKIUA Yy = _uee

rpaduk.

MIPOTIOPITMOHAIEHOCTH Y=K/X, TJi¢ K He paBHO 0, 1 yMeTh
CTPOHTH €€ TpaduK, 3aIIOMHUTD OINPEACICHUE THIIEPOOJIBI,
MOHUMATh ¥ UCTIOJIB30BaTh (PYHKIIMOHAIBHBIC TTOHSATHUS U SI3bIK
(TepMUHBI, CAMBOJIMYECKHE 0003HAYCHHS);

Banmusii
KOHTPOJIb.
JngakTuyecKkue
MaTepHuabl

22(22)

K
OyHKIUA Yy = —nee

rpaduk.

3HaTh cBOMcTBa (YHKUUH y=K/X, rae K He paBHO 0, U yMeTh
CTpOUTH ee Tpaduk,

CaMOKOHTpOIB
CamocrosiTensH
ast pabota




23(23) |KoumponvHas paboma NuauBunyans

No2. HBIN

KOHTPOJIb.
24(1) |PammonanbHbie uncina. |[IpuBoANTE MpUMEPHI pAlIMOHAIBHBIX YUCEN, CPABHUBATH U Bsanmublii
yHopsA04YuMBaTh pallMOHAJILHBIC YHCJIa KOHTPOIb.
JngakTuyeckue
MaTepHuabl
25(2) |UppauuoHanbHbie [IpuBOIUTH MpUMEPHI PALlMOHATIBHBIX U UPPALIMOHAIBHBIX
2) ppatt P & P PRI patl ppan CaMOKOHTpOIb
qyuca. 4yucesl, CPAaBHUBATh YHUCIIa CaMOCTOSTEBH
ast pabora
26(3) |KBampaTHble KOPHHU. Brnaners noHsTHEM KBaApaTHOTO, HAXOAUTh 3HAUCHUS B3auMHbIit
apu(pMETUIECKUX KBaJIPATHBIX KOPHEU KOHTPOJIb.
Marematuuec-
KWW TUKTaHT
27(4) |Apudmerndeckuit Haxonuthb 3HaueHMs apupMETHUIECKUX KBAJPATHBIX KOPHEH,

KBaJPaTHBIN KOPEHb. |MOJIb3YSICh TAOIUIIEH KBaJAPATHBIX KOPHEH, ONIPEACNISITh CMBICT  |B3anMusIit
BBIPAKCHUS, CTOSIICTO 0] KOPHEM KBaJpaTHbIM, HAXOJAUTH KOHTPOJIb.
3HAUEHHE MTEPEMEHHOM Aunakraseckue

MaTCpHUaJIbl
28(5) |VpaBHenue x° =a. CdopmynupoBaTh aIrOPUTM pEIICHUS] YPABHEHHS, YMETh B3aumHbIit

KOHTPOJIb.




rpauIecKu ONMpeaesITh YACIO KOPHEH YpaBHEHUS, PEIIaTh Hunaxkruueckne
YPaBHEHHUS JAHHOTO THUIIA MaTCepHaJIbl
29(6) |YpaBHeHue x° = a. Pemate ypaBHEHUS, ONIPEACIISATh CMBICT BBIPAKESHUN, HAXOIUTh |PPOHTAIbHBIA
PUOIMKEHHOE 3HaUYCHHE KBaIPATHOTO KOPHS KOHTPOJIb
CamocTrosTenbH
ast pabora
30(7) |®@yukuus y=+/xuee |Crpouts rpaguk GyHKIMH y =+/x , pOpMYIHpOBaTh cBOMicTBa  |B3anmMublii
KOHTPOJIb.
rpaduk. (GyHKIIMY, TOHUMATh ¥ UCTOJIB30BaTh (PYHKIIMOHAIbHbBIE M P
arTeMaTu4deccC-
MOHSTHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHUS ); y
KWW JUKTAHT
31(8) |Dynkmus y=+xuee |Crpouts rpaduk QyHKUUH y =+/x , 3HATH CBOHCTBA QYHKIUM,  |B3ammmubrii
rpadux KOHTPOJIb.
HUCCIICA0BATH CBOUCTBA (bYHK]_II/II/I Ha OCHOBC N3YyUCHUA I[I/IILaKTI/I‘{eCKI/Ie
MOBEJICHUS UX Tpa]uKoB; MaTepHalbl
32(9) |KBamgpaTHbiii KopeHb |J/{OKa3bIBaTh TEOPEMBI O KOPHE U3 MPOU3BEACHUS U IPOOH, Bsaumublii
U3 TIPOU3BEJICHUS U MPUMEHSTH UX B IPEOOPA30BAHUU BbIPAKEHUN KOHTPOJIb.
npobu MaremaTtuuec-
KHU JUKTAHT
33(10) |KBagpaTHbiii kopeHb  |[I[pEMEHSATH TEOPEMBI O KOPHE U3 MMPOU3BEACHUS U JpOOH B OpOHTAIbHbIH
U3 MPOU3BEICHUS U npeoOpa3oBaHUU BHIPAKECHU I KOHTPOJIb
npodu TectupoBanue
34(11) |KBagpaThslii kopeHb |/{oka3pIBaTh TEOPEMBI O KBaAPATHOM KOPHE U3 CTEIICHH, ®poHTaTbHBIN
U3 CTEICHHU. OPUMEHSITh UX B MPE0OpPa30BaHUM BhIPAXKEHUN KOHTPOIIB

CaMocCTOSTEIBLH




ast pabota

35(12) |Koumponavuas paboma NuauBunyanp
Ne3. HbIN
KOHTPOJIb.
36(13) |Beinecenne BpIHOCUTH MHOXKUTEIb 32 3HAK KOPHSI 1 BHOCUTHh MHOXKHUTEIb
MHOKHUTEIIA U3-110] 110/ 3HaK KOpPHs OpoHTANBHBIH
3HaKa KOPHSI. onpoc
37(14) |BHecenne MHOXKUTENS |BRIHOCUTH MHOKHUTEIb 33 3HAK KOPHSI 1 BHOCUTHh MHOKUTENb B3aumueblii
noJ 3HaK KOpHsI. noJ 3HaK KOpHs KOHTPOJIb.
MaremaTtudec-

KHH JUKTAHT

38(15) |IIpeobpazoBanue ChopmynupoBath allrOPUTM IPEOOPA30BaHUS BBIPAKECHUM, ———
BBIPaKCHHH, COZEPIKAIIMX KBAPATHBIC KOPHH, MICTIONB3YS TEOPEMBI O KOPHE |\ oo
COJIEpIKaIIIX U3 MIPOM3BEACHUSA U APOOH, YMETh IPUMEHSTH €TO. CaMOCTOSITEBH
KBaJ[paTHbIC KOPHHU. ast pabora

39(16) |IIpeobpazoBanue Hcnonb3oBath GOpMyIbl COKPAILIEHHOTO YMHOXKEHUS MTPU
BBIPAKCHHUIA, npeoOpa3oBaHUM BBIPAKEHHM, COACPIKALINX KBAAPATHBIE KOPHU |CaMOKOHTPOIb
CcoZeprKaInx Tectuposanue
KBaJpaTHbBIC KOPHH.

40(17) |IIpeobpazoBanue CdopmynupoBaTh aIrOPUTM OCBOOOXKIEHUS OT BsanmubIit
BBIPAKCHH, WUPPAIMOHATILHOCTH B 3HAMEHATESIX APOOU, yMETh IPUMEHSATh | KOHTPOIE.

Maremarnuec-




COZIepIKaIINX
KBaJ[paTHbIE KOPHHU.

€ro.

KUW JUKTAHT

41(18) (IIpeobpa3zoBanue VYMeTh 0CBOOOXKIATHCS OT UPPALIMOHATIBHOCTU B 3HAMEHATENE | Bsapmumiii
BBIpa)KeHHﬁ, KOHTPOJIb.
CoJIeprKaIluX CaMocTosITenbH
KBaJpaTHbIE KOPHH. ast pabota

42(19) |Konmponvuas paboma NunuBnnyanb
Ned. HBIN

KOHTPOJIb.
I'masa III. KBagpaTHbie ypaBHeHus — 21 yac
43(1) |Onpenenenue 3HaTh ONpeIeNICHUE KBaAPATHOTO YPABHEHUS, pEIIaTh
@pOoHTAIBHBIN
KBaJpaTHOTO KBaJpaTHbIE YPABHEHUS ompoc
I1
YpaBHEHUS.
44(2) |Henosnble CdopMmynupoBaTh onpeeIeHUE U AITOPUTM PEILICHUS B3anmubIi
KBaJpaTHbIE HETIOJIHBIX KBAJIPaTHBIX YPABHEHMSI, pelIaTh HEMOJIHBIE KOHTPOJIb.
CamocrosiTensb-
ypaBHEHHUSI. KBa/IpaTHbIE YPaBHEHUS
Has pabora
45(3) |Pemenue kBagpaTHeIX |Pemiars KBagpaTHbIC ypaBHEHUs, IOHUMATh YPABHEHUS KaK BaanMHE
ypaBHEHUN BAKHEMIIYIO MAaTEMaTHYECKYIO MOJIEIIb JIJ1 OIIMCAHUS U KOHTPOJIb.
BbIJIEJIEHUEM KBaJpaTa |M3y4eHUs pa3HOOOpa3HbIX pealbHbIX CUTYyallui, pelaTh 3aaun |Hunakriuyeckue
MaTepUalIbl

JBYYJICHA.

C IPUMCHCHHUCM KBAaAPATHBIX ypaBHeHI/Iﬁ




46(4)

CdopMynupoBaTh aITOPUTM PEIICHUS KBAAPATHOTO YPAaBHECHHSI,

Pemenune kBaapaTHbIxX BsanMHEL
YpaBHEHUH 1O HCCJIEI0BATh KBAPATHOE YPAaBHEHHUE MO JUCKPUMUHAHTY H KOHTPOJIb.
dopmyne D. K03 unmenTam, 3aIOMHUTH (PopMyITy KOpHEH KBajgpaTHOro  |CamocTosTes-
ypaBHEHUS Has paboTta
47(5) |Pemenue kBampaTHbix |ChHOpMyIUpOBaTh AITOPUTM PEIICHHS] HETIOTHOTO KBAJIPATHOTO
YPaBHEHHUI 1O ypaBHEHUs, 3a[IOMHUTH (POPMYITy KOPHEH KBaJpaTHOTO BsanmubIit
dbopmyne D;. ypaBHEHUS KOHTPOJIB.
TectupoBanue
48(6) |Pemenue 3amau c Pemate TeKCTOBBIE 3a/1a4M, UCIIOJIb3YS B KAYECTBE S —
IOMOILBIO anredpandeckoil MOJIENIN KBaJIpaTHbIE YPABHEHUS KOHTPOJIb.
KBaJpaTHBIX Camocrosrens-
ypaBHEHHMIA. Has paboTa
49(7) |Pemenue 3anau ¢ Pemate TeKCTOBBIE 3a1a4M, HCIIOIB3Ys B KAYECTBE SR —
MTOMOILBIO anredpandecKkoil MOJENIHN KBapaTHbIE YPABHEHUS KOHTPOJIb.
KBaJpaTHBIX JIngaKkTuyecKue
YpaBHEHHUI. MaTepHaIbI
50(8) |Teopema Buera. ChopmynupoBaTh aiTOPUTM PEIICHUS KBAAPATHBIX YpaBHEHUM |B3auMHbIi
C MOMOUIBIO TeOpeEMBI Brera KOHTPOIIb.
CamocrosTens-
Has pabota
51(9) |Teopema Buera. Haxonuts mogbopoM KOpHU KBaJAPAaTHOTO YPAaBHEHHSI, BaanmusIii
KOHTPOJIb.

HCHOJIb3Ys Teopemy Buera

JunakTuyeckue




MaTCpUaJIbl

52(10) |Pemenne kBagpatHbix |Pemiate KBagpaTHbIE YpaBHEHHUs, PEIIATh TEKCTOBBIC 3a/1a4H, I pyrmosoii
YpaBHEHUH. HCIIOJIb3Ysl B KAYECTBE aNreOpandecKkoi MoIeu KBaipaTHbIE KOHTPOITb.
YpaBHCHUA, Junakruueckue
MaTepUaJIbl
53(11) |KoumponsvHnasa paboma NuauBuayanb
Nos. HBIN
KOHTPOJIb.
54(12) |Pemenue npoOHBIX CdopmynipoBath anroput pemIeHns APOOHBIX PALHMOHANBHBIX |[pyimosoii
palOHAIbHBIX YpaBHEHUH, CBOJISI pELIEHUE TAKUX YPABHEHU K PELICHUIO KOHTPOJIb.
YpaBHEHUM. JIMHEWHBIX Y KBAJPATHBIX YPABHEHH C MOCIEIYIOIINUM Camocrostens-
MCKIIFOUEHHEM MOCTOPOHHUX KOPHEH Hast pabota
55(13) |Pemenne npoOHBIX Perats 1po0OHbBIC pallOHAIbHBIC YPABHCHHS, CBOIA PEIICHHE | dponTambubiii
palMOHAIBHBIX TAaKMX YPaBHEHUH K PELICHUIO JIMHEWHBIX U KBaIPaTHBIX KOHTPOJIb.
ypaBHEHUH. YPaBHEHUH C MOCIEAYIOMNM HCKIFOYEHHUEM IOCTOPOHHUX CamocrosiTens-
KOpPHei Has pabora
56(14) |Pemenne npoGHbBIX Perrats 1poOHbBIC pAMOHAIBHBIC YPABHCHHS, CBOJS PCIICHUE | ymupuayansy
palMOHAIBHBIX TAaKMX YPaBHEHUH K PELICHUIO JIMHEUHBIX U KBaIPaTHBIX BIi
YPaBHEHHUM. YPABHEHHU C MOCIEAYIOMINM UCKIFOYEHUEM TTOCTOPOHHUX KOHTPOJIb.
KOpHeH TectupoBanue
57(15) |Pemenuie npoOHBIX Pemate qpoOHBIE paluOHAIbHBIE YPABHEHHUS], CBOJIS pellleHre [ 'pymnmoBoit

KOHTPOJIb.




palOHAJIBHBIX TAKUX YPABHEHUU K PELICHUIO JIMHENHBIX U KBAIPATHBIX Camocrosrerb-
YpaBHEHUM. YPaBHEHUH C MOCIEAYIOIHUM UCKIIOYEHUEM ITIOCTOPOHHUX Hast padota
KOpHEU
58(16) |Pemienue 3agay ¢ ANropuT™ peleHus TeKCTOBBIX 3a/1a4 Ha ABWKCHUE. PeIath | Bsaynmmin
ITOMOIIIBIO TEKCTOBBIC 3aJ1auH, UCIIOIb3Ys B KAUYeCTBE aJire0pandecKon KOHTPOJIb.
palMoHAIbHBIX MOJICIIN IPOOHBIC YpPaBHCHUS CaMoCTosTENb-
YPaBHCHUU. Hast paboTta
59(17) |Pemenue 3amau ¢ AJTOPUTM peIlIeHHS TEKCTOBBIX 3a/1a4 Ha padoTy. Pemarh DpoHTATbHbI
MTOMOIIIbIO TEKCTOBBIC 3aJ1auH, UCIIOJIb3Ys B KAUYECTBE aJire0pandecKon KOHTPOIIb.
palOHAIIBHBIX MOJIETU APOOHBIE YpaBHEHUSI CamocTosTeb-
YpPaBHEHHU. Has paboTa
60(18) |Pemenue 3agau ¢ AJITOPUTM pEIICHUS TEKCTOBBIX 3a]1a4 HA CIJIaBbl U PACTBOPHI. DpPOHTATBHEIH
MTOMOIIIBIO Pemiath TeKCTOBBIC 3a7a4M, UCIIOJIb3Ys B KAUECTBE KOHTPOJIb.
palUOHAIBHBIX anrebpanyeckoil Mojenu IpoOHbIE YpaBHEHUS JlunakTHYecKue
YPaBHCHU. MaTepuabl
61(19) |I'paduueckuii cnocod |3HaTh rpaduUIeCKuil crIoco0 peIIeHUs YpaBHCHHIA. I'pynmoBoii
pelLIeHUs] YPABHEHHUM. KOHTPOJIB.
CamMocTosTeNb-
Has paboTa
62(20) |Pemenne npoOHBIX Pemate n1poGHbBIE paliiOHaIbHBIE YPAaBHEHUS, CBOJS PEIICHUE  |Bsamvmmii
palMoHaIbHBIX TaKUX YPABHEHUM K PELICHUIO JUHEHHBIX U KBaJIPATHBIX KOHTPOJIb.
YPaBHECHUU. YPaBHEHUH C MTOCIEAYIOIINM UCKIIFOUEHUEM TTOCTOPOHHUX Camocrosrenb-
KOpHEU Hast paborta




63(21) |KonmponvHnas paboma NuauBunyans
Noé. HbIN
KOHTPOJIb.
I'naBa IV. HepaBenctBa — 20 yacoB
64(1) |Yucnosbie DopMyJIMPOBATH ONPEACICHUE YHUCIOBBIX HEPABECHCTB, B .
3aUMHBIN
HEpPaBEHCTBA. YMETb UHTEPHPETUPOBATH HEPABEHCTBO C MOMOIIBIO KOHTPOJIb.
KOOPJIMHATHOM MPSIMOM, TIOHUMATh U IPUMEHSITh CaMOCTOSITE b~
TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbBIC C OTHOIIICHUEM Has paboTta
HEpPaBEHCTBA,
65(2) |YucnoBbie YMeTh 1oKa3bIBaTh HEPABEHCTBA Bzanmusblii
HEPABEHCTBA KOHTPOJIB.
CamocTosTeh-
Hasi paboTa
66(3) |CaoiicTBa yuCIOBBIX |DOpPMYIHMPOBATH U JOKA3bIBaTh CBOMCTBA YMCIOBBIX Bzaumusiit
HEPABEHCTB. HEPABEHCTB, PELIEHNE HEPABEHCTB KOHTPOJIb.
CaMoCTOSTEIIb-
Hasi paboTa
67(4) |CroiicTBa uuClIOBBIX |PelieHne HEpaBeHCTB, UCTIOJb30BAThH anmapaT HEPABEHCTB IJid | PpoHTaTbHBIH
HCPABCHCTB. OLIEHKH MOTPEIIHOCTH U TOYHOCTH MPUOIMKEHUS KOHTPOJIB.
Junaktuyeckue
MaTcpHralibl
68(5) |Cnoxxenue 4ucioBbx |DOPMYIUPOBATH AJTOPUTM CIIOKEHUS YWCIOBBIX HEPABEHCTB, |PPOHTaIbHBIN
KOHTPOJIb.

HEPaBEHCTB.

YMETb IPUMEHSTH €T0

[IpaxTrueckas




pabora

69(6) |YmMmHOXEHUE DopMyNIHUpOBaTh AITOPUTM YMHOKEHUS YUCIOBBIX HEPABCHCTB
©) pMyJTHp p yM p > | DpoHTaNbHBIH
YHUCIIOBBIX YMETh MPUMEHSATH €T0 KOHTPOID.
HCPAaBCHCTB. TectupoBanue
70(7) |llorpemHocts u Hcnonb3oBath anmnapaT HEPaBEHCTB AJI OLEHKH IMOTPEIIHOCTH | PPOHTATBHBIA
TOYHOCTD Y TOYHOCTH NPUOTMKEHUS KOHTPOJIB.
o IIpakTrueckas
MPUOJIMKEHU N
pabora
71(8) |YucnoBrie Haxonutk nepeceuenne u 00beIMHEHHE MHOYKECTB B
POMEKYTKHU. YaCTHOCTHU YUCJIOBBIX MPOMEKYTKOB IOHUMATh U IPUMEHSTh B .
3auMHBIN
TEPMHUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOLLIEHHEM KOHTPOITh.
HEpPABEHCTBA, CBOKMCTBA YHCIIOBBIX HEPABEHCTB; CaMOCTOSTE b~
Has pabora
72(9) |Yucnossie CdopmynupoBaTh onpe/IeIeHUS] YUCIOBBIX TPOMEXKYTKOB, 3HATH B .
3aUMHBIN
POMEKYTKHU. X 0003HAYCHHUE U Ha3BaHUE, YMETh H300pakaTh YHCIOBOMN KOHTPOITH
MIPOMEXYTOK HA KOOPAUHATHON IIPSIMOM CaMOCTOSTE b~
Has paboTa
73(10) |Koumponvnas paboma NunuBuayans
No7. HBII

KOHTPOJIb.




74(11) |Pemrenne HepaBeHcTB |CHOPMYIMPOBATH AATOPUTM PEILCHHUS HEPABEHCTB C OJHOM Bsanmmb1it
C OHOM MEPEMEHHON. |IEPEMEHHOM, YMETh MPUMEHSTH €r0. Pelars TuHeHbIe KOHTPOIIb.
HEPABEHCTBA JunakTudyeckue
MaTepUaJIbl
75(12) |Peuienue HepaBeHCTB |PemaTh TMHEHBIC HEPABEHCTBA, UCTIO0JIb3Ys CBOMCTBA Bzaumusbii
C OJHOM MEPEMEHHON. |YHCIIOBBIX HEPABEHCTB KOHTPOJIb.
CamocTosTeb-
Has pabora
76(13) |Pemuienue HepaBeHCTB |PemaTh JUHEHBIC HEPABEHCTBA, UCTI0JIB3Ys CBOMCTBA ['pyrmoBoii
C OJTHOM MIEPEMEHHOMW. |YHCIIOBBIX HEPABEHCTB, H300paKkaTh PEIICHUE Ha KOOPAUHATHOM |XOHTPOIE.
pAMOU CaMocCTOSTEIIb-
Has pabora
77(14) |Pemenne HepaBeHCTB |Pemiars 1MHEWHBIC HEPABEHCTBA, UCIIONB3Ys CBOMCTBA WunuButyans-

C OJTHOU MEPEMEHHOM.

YHUCJIOBBIX HCPABCHCTB, 1/1306pa>1<aTL pEIICHUC HaA KOOpI[HHaTHOﬁ

HBIN

HpHMOﬁ KOHTPOJIb.
TectupoBanue
78(15) |Pemenue cuctem ChopmynupoBaTh aJITOPUTM PEIICHUS] CUCTEM JIMHEUHBIX B3aumHbli
HEPaBEHCTB C OJTHOM  |HEpaBEHCTB. PermaTh cucTeMbl IMHEHHBIX HEPABEHCTB, B TOM KOHTPOIIB.
o . CamocrosiTens-
MIEPEMEHHOM. YHCJIe TAKUX, KOTOPbHIC 3alMCaHbl B BUJIC IBOMHBIX HEPABEHCTB
Has paboTa
79(16) |Pemenne cucreM Pemraths cucTeMbl TMHEHHBIX HEPABEHCTB, B TOM YHCIIC TaKUX, |B3aumHbli
HEPABCHCTB C OJIHOM  |KOTOpBIC 3alMCaHbI B BUJIC JBOWHBIX HEPABCHCTB, N300paxaTp | KOHTPOID.
o . o CamocTosiTens-
MepPEMEHHOM. pellIeHue ¢ MOMOIIBI0 KOOPAMHATHON MPSIMOM
Has paboTa
80(17) |Pemenue cucrem Pemaths crucTemMbl TMHEMHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, |PpoHTaNbHEII

KOHTPOJIb.




HEPaBEHCTB C OJTHOM  |KOTOpHIE 3aIMCaHbl B BUJIE TBOWHBIX HEPABEHCTB, M300paxkaTh |[unakruueckue
MIEPEMEHHOM. pEIICHUE C MOMOIIBI0 KOOPAUHATHOW NPSIMOU MaTCpHaJIbl
81(18) |Pemenue cucrtem PemaTe cucTeMbl INHENHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, I'pynmoBoi
HEPaBEHCTB C OJIHOM  |KOTOPHIE 3alMCaHbl B BUJIE TBOWHBIX HEPABEHCTB, M300paxaTp  |KOHTPOJIE.
o o o CaMOCTOSTENb-
MIEPEMEHHOM. pEIICHUE C MOMOIIBI0 KOOPAUHATHON MPSIMOU
Has pabora
82(19) |Pemenue cucrtem PemaTe cucTeMbl IMHENHBIX HEPABEHCTB, B TOM YHCJIEC TAKUX, |PpoHTanbHbIH
HEPABEHCTB C OJIHOMN KOTOPBIE 3alIUCaHbl B BUJE JIBOMHBIX HEPABCHCTB KOHTPOJIb.
[epeMEeHHOI CamocrosiTenb-
Has pabora
83(20) |KoumponvHas paboma NunuBunyanp
NoS. HBIN
KOHTPOJIb.
84(1) |OmpeneneHue crerneHu |3HATH ONPESICHNE CTEIICHH C IIEIBIM IMOKa3aTeieM, HaXOUTh | PpOoHTaNIbHbIN
C LIEJIBIM 3HAYCHUE BBIPAKCHUN KOHTPOJIb
NJIAKTUYCCKUC
OTpHLATENHHBIM Hun
MaTCpHUaJIbl
[I0Ka3aTeJIEM.
85(2) |CreneHsb C 1IeNBIM 3HaTh ONpe/IeJICHUE CTENEHHU C LEJIbIM MTOKa3aTesieM, HaXOAUTh | PpOHTAIbHEI
OTpHUIIATETHHBIM 3Ha4YEHUE BBIPAXKEHUMN, IPEJICTABIICHUE BIPAXKEHUS B BUIE KOHTPOJIb
CaMocTosaTenbH
ITOKa3aTeIIeM. npodu




ast pabota

86(3) |CBoiicTBa cTerieHN ¢ |3HATH CBOMCTBA CTEIIEHH C IIEIBIM ITOKa3aTeIeM ®poHTanbHEIN

1IeJIBIM TTOKa3aTeIeM. KOHTPOJIb
TectupoBanue

87(4) |CnoiictBa crenienu ¢ |IIpumMeHATH CBOMCTBA CTENEHU C LETBIM MTOKa3aTEIEM MIPU ®poHTAIBHBIN

IIEJIBIM TIOKA3aTeIeM. |BBIMIOJHEHUH BBIYMCICHUH U ITpeoOpa3oBaHUN BhIPAKESHUM KOHTPOJIb
CamocrosiTenb-
Has pabora

88(5) |CrammapTHbI BUA Hcrons30BaTh 3aMKCh YHCEN B CTAHAAPTHOM BHE I BsaumHblii

qucla. BBIPAXKEHUSI U COTOCTABJICHUSI Pa3MEPOB OOBEKTOB, KOHTPOJIb.
JUTATENLHOCTH MPOLECCOB B OKPYIKAIOIIIEM MHUPE. Aupaxrieckue
MaTepUaIIbl

89(6) |BrmoaHeHne Hcronp30BaTh 3aMuch Yucel B CTAHAAPTHOM BHJIE TS DpOHTaTBHBIH
JEUCTBUI HaJ BBIPAXKEHUSI U COMOCTABJICHUSI Pa3MEPOB OOBHEKTOB, KOHTPOJIb .
YHCIIaMH B JUIUTEIBHOCTH MPOLECCOB B OKPYKAKOILEM MUDE. CamocroarersH

ast pabota
CTaHIapTHOM BHJIC.

90(7) |Coop u rpynmnupoBka |[IpuBoAUTE IPUMEPHI pENPE3EHTATUBHON U I'pynmosoi
CTaTUCTUYECKUX Hepernpe3eHTaTUBHON BhIOOpKHU. M3BIIeKaTh HHPOpMAIIUIO U3 KOHTPOIIb.
JAHHBIX TaOJIMI 4aCTOT U OPraHU30BBIBATh HH(POPMALMIO B BU/IE TAOJINUL] CaMOC;OﬂTem"

4acTOT, CTPOUTh HHTEPBAIBHBIN PSIJT Had pabora

91(8) |Coop u rpynnupoBka |M3Biexkars nHpopManMo U3 TaOIUL] YACTOT U OPraHU30BBIBATh |l pynmoBoi
CTaTUCTUYECKUX nH(OpMAIUIO B BUIE TaOJIMI] YaCTOT, CTPOMTh HHTEPBAIbHBIN  [KOHTPOIID.




JTAQHHBIX psan CaMocTosTeNb-
Has pabora
92(9) |Harnsgnoe Hcnonbs30BaTh HATJISIAHOE MPEACTABIEHUE CTATUCTUYECKOMN [IpakTraeckas
IIPEACTABIICHUE MH(pOpMaLUU B BUJIE€ CTOJIOYATHIX U KPYTOBBIX JHArpaMM, pabora
CTaTUCTUYECKOMN MOJIMTOHOB, TUCTOTPAMM
uHbopMaIuu
93(10) |Harnsaanoe VYPOK 3aKperieHns H3ydeHHoro. Mcrons30BaTh HArTIATHOE BsanmHbiii
MPEJICTABICHUE MPEJICTAaBIICHUE CTATUCTUYECKOU MH(POPMAIIUU B BUIE KOHTPOJIb.
o CamocrosiTens-
CTaTUCTUYECKOMN CTOJIOUATHIX M KPYTOBBIX AHArpaMm, MOJUTOHOB, THCTOTPaMM 5
Has paboTta
uH(bopMaIuu
94(11) |Koumponvras paboma |. NunuBunyanp
No9. HBIN
KOHTPOJIb
[ToBTOpEeHune § yacos
95(1) |IToBTOpEHME TEMBI BzauMHbIit
«IIpeobpa3zoBanue KOHTPOJIb.
CamocrosiTens-
palMOHAJIbHBIX
Has paboTta

BBIPOKCHUI.




96(2) |IloBTOpEHUE TEMBI B3aumHbIit
«IIpeoOpazoBanue KOHTPOJIb.
o CaMOCTOSTEIIb-
BBIPAKCHUH,
Hasi paboTa
coaepKalux
KBaJIPATHBIC KOPHW.
97(3) |lloBTOpEHUE TEMBI BzauMmHblit
«Pemenne KOHTPOJIb.
CamocTosTelNb-
KBaJIpaTHBIX
. Has pabora
YpaBHEHUIN.
98(4) |IloBTOpEHME TEMBI Bsanmublii
«Pemenune KOHTPOJIb.
CaMoCTOSTEIIb-
KBaJIpaTHBIX
. Has paboTta
ypaBHEHUI.
99(5) |HToroBslii 3aueT NunuBunyanp
HBIN
KOHTPOJIb
100(6) |Mmoecosas NunuBuyans
KOHMPOJIbHAs paboma. HBIN
101(7)
KOHTPOJIb
102(8) |IToBTOpEHUE TEMBI BzauMHBIit
«Pemenue cucrem KOHTPOJIb.
CamocCTosSTeNb-

HEPABEHCTB C OJTHOMN




MIEPEMEHHOW. Has paboTa

4. Y4eOHO-MeTOAUYECKOe H MaTePHAJIbHO-TEXHHYECKOe o0ecredeHne

1.ABTOpCKas nporpamma 1o anredpe 8 kiacc. Apropsl  FO.H. MakapsrueB u ap. M.: «lIpocBemenue», 2009 r. CoopHHK
«IIporpammbl 0011€00pa30BaTENbHBIX yupexaeHui. Anredpa. 7-9 kiaccel. (0a30Bblii ypoBeHb)». CocTaBuTenb bypMmucrpona
T.A.- M: «IIpocBemenue», 2011r..

2. Yuebnuk. «Anredpa 8 kinacc» Aptop HO.H. Maxkapserues u nip.. M.; "[Ipocsemenne” - 2009 roa.

3. Anre6pa . 8 ki1acc: moypoussie miansl o yueOuuky FO.H. MaxkaperueBa u ap. ABtopbi-coctaButenu T.JI. Adanackena,
JILA. Tanununa, Boarorpan; Yuutens ,2007

4. Jlumaktuyeckue martepuanbl mo anreope mnsa 8 wiacca / B.M. XKoxor, KO.H. MakapeueB, H.I'. Mungiok. — M.:
IIpocsemenne, 2006. — 144 c.
5.KuBas maTtemaTtuka. YueObHo-meroanueckuii komruiekT. Bepcus 4.3. IIporpamma. Kommnbrotepusie anps6ombl. M: THT.

6. HecrannapTtasie ypoku anreopsl. 8 kiacc. / Coct. H.A. Kum. — Boarorpaa: UT] «Kopudeii», 2006. — 112 c.
7.Anrebpa: TecTsl 115 7-9 KaccoB o01ieo0pa3oBaTenbHbIX yupexaeHuil. Mopakosuy, A. I'. M: «Muemo3una»,2007

8.http://school-collection.edu.ru/ — earHas KOJIEKIUS HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB.
9. Bupryansnas mkosa Kupunna u Medonusa 7-11 knacc

10. JlemoHCcTpanmoHHbIE TAOJIUILIBI, TOPTPETHl MATEMATHUKOB

11. Texuuueckue cpeacTBa 00yUEHUsS: BUICONIPOEKTOPHI, HOYTOYK, IPUHTEP, MHTEPAKTUBHAS JIOCKA




S. Cnoco6b1 U (OPMBI OLIEHKH UX JOCTHKEHUSA

B namHOM Kiacce BeaymuMMH METOJAMH OOYYEHHUS TIPEAMETY SBISIIOTCSA: OOBSICHUTEIHHO-WUUTIOCTPATUBHBIA W
PENPOYKTUBHBIN, XOTSA UCHOJIB3YETCSI U YaCTUUHO-TIOUCKOBBIN. Ha ypokax HCHONB3YIOTCA 3JIEMEHTHI CIEAYIOIINUX TEXHOJIOTHM:
muddepeHpoBaHHoe 00yUueHre, 00y4eHHE C MPUMEHEHHEM TeKCTOBBIX 3aroToBok, MKT.

DopMBbI KOHTPOJIA:

o JluddepeHurpoBaHHBIE CAMOCTOSITENbHBIE Pa0OThI, COAEPXKAIME 3aJaHus O005S3aTEJIBLHOTO U TOBBIINIEHHOTO YpPOBHS,
paccunTaHHble Ha 5-20 MHUHYT, OIICHHMBacMble OTMETKOW «2» - HE clieJlaH 00s3aTelIbHbI ypOBEHb, «3» - MPaBHIBHO
BBITIOJIHEH 00s13aTEIbHBIN YPOBEHB, «4» - €ClIi JIOMyIIeHa OJIHA OUIMOKA MJIM HECKOJIBKO HETOYHOCTEH , «5» - MPaBUIIBHO
BBITIOJIHEHBI BCE 3aJJaHUS WJIM JOITYIIEHA HETOYHOCTh, HE IPUBE/IIIAS K HEIPABUIBHOMY PELICHUIO.

o JlubdepeHurupoBaHHble KOHTPOJIbHBIE PabOTHI, COAEpKalIUEe 3aJaHUsl 00S3aTEIbHOTO W TOBBIIIEHHOTO YPOBHS, BpeMs
BbINOJTHEHUS — 40 MUHYT, OIIEHUBAEMbIE OTMETKOM «2» - HE clieJaH 00s3aTebHbI YPOBEHB, «3» - MPaBUIBHO BHITIOJIHEH
00s13aTeNIbHBIA YPOBEHB, «4» - €CJIM JIONMYIIeHAa OJIHA OIIMOKA WM HECKOJIbKO HETOUHOCTEU, «5» - MPAaBUIBHO BBITIOTHEHBI
BCE 33/IaHUS WJIH JIOMYIEHA HETOYHOCTh, HE TPUBEAIIASA K HEPABUIIBHOMY PEIICHUIO.

®opMbI OpraHu3anuM y4e0HOro nmpouecca:

® UHAWBUIYAJIbHBIE, TPYIIOBHIE, MHAUBUAYAJIbHO-TPYNIOBbIE, ((POHTAIILHEIE,
® KJIACCHBIC U BHEKJIACCHBIE.
CucremMa ypokoB yCJI0BHA, HO BCE K€ BBIACISIOTCSH CJeYIOIHe BUABI:

o Vpok-nexkyus. llpennonaraloTcsi COBMECTHBIE YCWJIMS YUMUTENIS M YYCHHKOB JJisi peElIeHus oO0mied mnpoOieMHON
MO3HaBaTeNbHOM 3aauu. Ha TakoM ypoke MCHoJIb3yeTcs I€MOHCTPAIMOHHBIA MaTepuan Ha KOMIbIOTepe, pa3padOoTaHHbIN
YUUTEJIEM WIN YYCHUKAMH, MYJbTUMEIUNHBIE TTPOTYKTHI.

o Vpox-npakmuxym. Ha ypoke yuwammecs pa0OTalOT HaJa pa3iUYHbBIMU 33JaHUSMU B 3aBUCUMOCTH OT CBOEH
MOATOTOBJIEHHOCTH. Bkl paboT MOTYT OBITh CAMBIMU Pa3HBIMU: MUCHbMEHHBIC UCCIICIOBAHUS, DPEIICHUE PAa3INYHBIX 3a7ad,
M3Y4YCHUE CBOWCTB Pa3IMYHBIX (DYHKIIHH, MTPAKTUYECKOE MPUMEHEHHE PA3IMYHBIX METO0B pemieHus 3aaa4d. KommproTep Ha
TaKMX YpOKaX HCIOJIb3YeTCs] KaK SJEKTPOHHBIA KaJIBbKYJIATOP, TPEHaXep YCTHOTO cueTa, BUPTyalbHas JabopaTopus,
MCTOYHUK CIPABOYHON MH(POPMAIIUH.



e Vpok-uccneoosanue. Ha ypoxe yuamiuecs: pemaroT npoOJeMHYIO 3a7ady MCCIEA0BaTEIbCKOTO XapaKkTepa aHAIUTHIECKUM
METOJIOM U C TIOMOIIIbIO KOMITBIOTEPA C HCIIOIb30BAaHUEM Pa3IHMUHbIX J1a00paTOpHUil.

o Komoéunuposannuii ypox npeamnoyiaracT BbIIOJIHEHUE pabOT M 3aJaHUil pa3HOro Buja. Ypok—uzpa. Ha ocHoBe urpoBoi
NEATEIbHOCTH yYalllhuecs MO3HaI0T HOBOE, 3aKPEIUISIIOT U3YYEHHOE, OTPa0aThIBAIOT Pa3INvHbIC yueOHbIC HABBIKH.

o Vpox pewenusa 3adau. BpipabaThiBalOTCA Yy ydalllMXCS YMEHHS M HaBBIKM PEIICHHS 3a/lad Ha YPOBHE 0053aTeNbHON U
BO3MOYKHOUM MOATOTOBKE. JIF00OM ydamuiicss MOXET HMCIOIb30BaTh KOMIMBIOTEPHYIO MHGOPMAIMOHHYI0 0a3y Mo MeTojaMm
pelIeHUs] pa3IMYHbBIX 33/1a4, IO CBOMCTBAM 3JIEMEHTAPHBIX (PYHKIHM U T.1I.

e Vpox-mecm. TecTupoBaHME NPOBOJUTCS C UEIbIO JUArHOCTUKU NPOOENOB 3HAHUN, KOHTPOJIS YPOBHS OOYyYEHHOCTH
y4aluxcsi, TPEHUPOBKH TEXHUKE TECTUPOBAHMSA. TeCThI MpeIaratoTcs Kak B IEUaTHOM, TaK U B KOMIIBIOTEPHOM BapHaHTE.
[IprueM B KOMIIBIOTEPHOM BapUaHTE BCET/Ia C OTPAHUYECHUEM BPEMEHU.

e Ypok-3auem. YCTHBIN OIIPOC yUaIllUXCs I10 3apaHee COCTABJICHHBIM BOIIPOCAM, a TAKXKE PELICHUE 3a1a4 Pa3HOr0 YPOBHS 110
V3yUYEHHOU TEME.

o Ypok-camocmosamenvnasn padoma. llpennaraiorcs pa3Hbie BUAbI CAMOCTOSITEIBHBIX Pa0OT.

o Vpox-koumponvnaa padoma. 1lpoBoaWTCS HA JBYX YPOBHSX: YPOBEHb OOSA3aTENBHOW IMOATOTOBKH - «3», YpOBEHb
BO3MOKHOM MOJITOTOBKH - «4» U «5».

KommbroTep Haimien cBoe MeCTO B KoM Iikoyie. MaTeprallbHO- TEXHUYECKass CTOPOHA KOMITBIOTEPHOW 0a3bl IIKOJ
HETPEPHIBHO yiyuinaercsa. Bee Oosblliee YMCIO ydamuxcsi OCBauBalOT MEPBOHAYAIBHBIC HABBIKH TOJIH30BATENSI KOMITBIOTEPOM.
Onnako B HAcTOsIIEe BpeMs HEIOCTATOYHOE BHUMAHUE YJEISeTCs pa3paboTKe METOAUK MPUMEHEHHUS COBPEMEHHBIX
MH(QOPMAITMOHHBIX TEXHOJOTUM, KOMIBIOTEPHBIX W MYJITUMEAUNHBIX MPOAYKTOB B YYEOHBIH MPOIECC U BOOPYKECHUIO
YaCTHBIMM TpHUEMaMH 3TOM METOJIMKHM MpernojaBareyied KaXJ0ro MNpeaIMETHOro Npoduis sl KaKJOJHEBHOW paboThl ¢

Y4aliuMHuCH.

e KomnbioTrepHoe odecrieueHue ypoKoB
B pasnene padoueit mporpammel «KommbroTepHoe o0ecniedeHre» CITIaHUPOBaHO MPUMEHEHNE UMEIOIIINXCST KOMITBIOTEPHBIX

MPOAYKTOB: AEMOHCTPALMOHHBIA MaTepual, 3aJaHus JJsl YCTHOIO ONpOCa yYalIUMXCs, TPEHUPOBOYHBIE YIPAKHEHHUS, a TAKKE
pa3TUYHBIC AIEKTPOHHbBIE YUCOHUKH.



o Jlemoncmpayuonnviit mamepuan (caaiodey). Co3naercs C LEIbI0 OOECHeUeHUs HArjasAHOCTH TNPU H3YYEHUH HOBOTO
MaTepuaia, WCIOJIb30BaHMS TPH OTBETax ydammuxcs. [IpuMeHeHrWe aHWMAIMU TPU CO3JaHUU TAKOTO KOMITBIOTEPHOTO
MPOJYKTa IMO3BOJIET pacCMAaTpUBATh BOMPOCHI MAaTEMAaTHUYECKOW TEOPUHU B JABUKEHUHU, OOecHeuuBaeT APYrol MoAXoid K
W3YYEHHUIO HOBOT'O MaTepuasa, BbI3bIBAET TMOBBIINIEHHOE BHUMAaHUE U MHTEpec y ydammxcsa. [lpu pemeHun iroObIxX 3a1ay
UCIIOJIb30BaHUE Tpaduueckoil HHTEpIpeTalMyd yCIOBUA 3aJauyd, €€ PEHICHUS TO3BOJISIET YYalluMcsi TOHSTh
MaTEeMaTUYECKYIO UJICI0 peleHus, 6osee riy00KO OCMBICIUTh TEOPETUUECKUN MaTepral 1o JaHHOU TeMe.

e 3adanusa 0aa ycmuoz2o cuema. DTH 33JaHUSl JAIOT BO3MOXXHOCTh B YCTHOM BapHaHTE OTpadaThiBaTh Pa3IMYHBIE BOMPOCHI
TEOPUH W TPAKTUKH, MPUMEHSIS MPUHIIUIBI HATJSTHOCTH, MOCTYIMHOCTH. VX MOXXHO HCMOJL30BaTh Ha JIIOOOM YpOKe B
peXKUME yINUTETh — YICHHUK, B3aMMOIIPOBEPKH, a TAKXKE B BUJIC TPCHUPOBOYHBIX 3aHATHH.

o Tpenuposounvie ynpaxcruenus.Bxmodaor B ceOs 3aaHusi ¢ BONPOCAMU M HArJIAHBIMA OTBETaMH, COCTABJICHHBIMH C
nomoipo aHuManuu. OHU TO3BOJISIOT YYEHUKY CAMOCTOSITEIBHO OTpadaThiBaTh Pa3jM4HbIE BOMPOCH MaTeMaTHYECKOU
TEOPUU U MPAKTUKH.

o Oaexmponnsvle yueonuxku. OHU UCTOJIB3YIOTCS B Kau€CTBE BUPTYAIbHBIX JIAOOPATOPHM MPU MPOBEICHUU MPAKTUYECKHUX
3aHSATHH, YPOKOB BBEJEHUS HOBBIX 3HaHHW. B HHUX 3akiifoueH OOJBIION TEOPETHUECKUN MaTepuajn, MHOTO TPEHaKEpOB,
MPAaKTHUECKUX M UCCIEeIOBATENbCKUX 3aJaHui, CIIpaBOYHOro MaTepuana. Ha 1r060M u3 ypoKOB BO3MOMXKHO MCIOJIB30BAHUE
KOMITBIOTEPHBIX YCTHBIX YIPOKHCHHWHA, MPUMEHEHHWE TpPEHaKepa YCTHOTO CYEeTa, YTO AKTUBHU3UPYET MBICIUTEIHLHYIO
NEATETLHOCTh YYAIIUXCS, Pa3BUBACT BBIYMCIWUTEIbHBIC HABBIKM, TaK KaK TO3BOJISET OCYIIECTBUTh HWHOW TOAXONI K
M3y4aeMOU TEME.

Hcrmonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTHMH B MpENOAaBaHWNW MAaTEMATHKH ITO3BOJIIECT HEMPEPBIBHO MEHATH (POPMBI

paboThl Ha ypoOKe, MOCTOSIHHO Yepe0BaTh YCTHBIC U MUCHbMEHHbBIC YNPAXKHEHUS, OCYIIECTBISATh Pa3HbIE MOJIXOJbI K PEIICHUIO
MaTeMaTHYECKUX 3a7ad, a 3TO IMOCTOSHHO CO3/JacT W IOJJICPKUBACT MHTEIUICKTyaIbHOE HANPSOKCHUE ydaluxcs, GopMHupyeT y
HHUX YCTOWYMBBIA MHTEPEC K U3YUYEHHIO JTAHHOTO MPEIMETa
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