PaccmoTpeno

PYKOBOJMTENb METOAMYECKOTO O0BEAMHEHUS

y4HTEIIEH

[Tpotokon Ne 1
oT « 16»aBrycra 20231

MYHULUWNASTIbHOE
BIOAXKETHOE
OBLEOBPA3OBATE/IbHOE
YYPEXOEHNE
"A3AJTAKOBCKAA
OCHOBHAA
OBLEOBPA3OBATE/IbHAA
LIKOJTA"
CAPMAHOBCKOIO
MYHULUNATBHOIO
PAVIOHA PECMYBJINKU
TATAPCTAH

CoracoBaHo

/A .H.16parumosa/

3aM. gupekropa mno YP

/T".M.Kapumona/

«16 » aBrycra 2023r.

PABOYAS ITPOI'PAMMA
no anrebpe

aJd 8 Kiacca
MYHHUIIUNIAJIBHOTO OIOIKETHOr0 00111€00pPa30BATEIBHOI0 YUPEK/IeHUA

«A3aj1akoBCKasi 0OCHOBHAas 00111e00pa3oBaTeibHAs HIK0JI2»

Yr1Bepxaaro
TTUPEKTOP
MBOY «A3zamaxoBckas OOILL»
/®.M.I"aitHyTIMHOB/
IIpukas Ne 66
oT « 28 » aBrycra 2023r.

CapMaHOBCKOro MyHUIIMNIAJIBLHOIO paiioHa Pecnyoiukn Taraperan

MoanvcaHo uudpposon
NoAnucbIo:
MYHULNATbHOE
BIOAXETHOE
OBLLEOBPA30OBATEJIbHOE
YYPEXOEHNE
"A3AJTAKOBCKAA OCHOBHAA
OBLLEOBPA3OBATE/TIbHAA
LLIKOJTA" CAPMAHOBCKOIO
MYHVLIMNAJIbBHOIO PAIOHA
PECMYBNINKN TATAPCTAH
[Hata: 2023.10.20 08:32:44
+03'00'

2023 — 2024 yaeOHbIl TO

[IpuHaATO Ha 3acenanumn
NEAarorn4eckoro CoOBeTa
poToKOa Ne 2

oT «25» aBrycra 2023 1

CocTaBuUTeENb: yUUTEND
MaTeMaTUKU TEPBOU
KBAJTM(PUKAIIMOHHON KaTeTOPHH
lNaiinytaunosa B.M.



1. llosicHUTe/ILHAS 3aIHCKA

Hacrosimass mporpamma cocrtaBiieHa 1o anredpe aig 8 kiacca. ABtopsl FO.H. Makapsiues, H.I'.Munatok, K.M.Hemkos,
C.b.CyBopoBa. CoOopuuk «IIporpamMmmbl 00meoOpa3oBaTenbHbIX yupexaeHui. Anrebpa. 7-9 wimaccel. CocTaBUTENb:
bypmuctpoBa T.A.- M: «lIpocsemenue», 2018. Ilporpamma oTBedaeT TpeOoBanusiM ['ocynapcTBEHHOro cTaHaapTa
OCHOBHOIO 00miero oOpa3oBaHus, 0a30BOro y4eOHOro IiaHa oO0mnieo0pa3zoBaTenbHbIX yupexaeHud P®, yuuTsiBaer
OCHOBHbIE TpeOOBaHMS. YUEOHbI IUIAH MYHULMIAIBHOTO OIOJKETHOTO OO0pa30BaTEIbHOIO YUPEXKICHHS «A3alTaKOBCKAas
OCHOBHas oOrmeo0Opa3oBarenpHas mkonay Ha 2023 - 2024 ydeOHBIN TOJ, YTBEpXKIACHHBIM MpPUKa30M aupekTopa Ne 66
0128.08.2023 1.

1.1 MecTo npeaMeTa B y4eOHOM ILJIaHe
CornacHo ¢enepaibHOMy 6a3UCHOMY IIJIaHy, Ha U3ydeHue anreopsl B 8 kiacce orBoautcs 140 vaca. KonuuecTBo yueOHBIX 4acoB
B yueOHOM I1aHe mKouisl - 140.
[IpenonaBanue Beaercs no 1 Bapuanty — 4 yaca B HEICNIO
1.2. O6ocHOBaHUE AKTYAJBLHOCTH U BeIyIIIHE HAeH Kypca ajareopbl
Co3HaTenpHOE OBJIQJICHUE YUYAlTUMUCS CUCTEMOM aireOpandyeckux 3HaAaHUW U YMEHUN HEOOXOJMMO B MOBCEIHEBHOMW >KU3HU
JUTSL UBYYEHUSI CMEXKHBIX TUCIUIUIMH U TTPOJIOHKEHUS 00pa30BaHMUS.

[IpakTryeckas 3HAUUMOCTh IIKOJIBLHOTO Kypca aJire0pbl 00yCIOBIEHA TEM, UTO €€ 0OBEKTOM SIBJISIOTCS KOJUYECTBEHHBIE OTHO-
IIEHUS JCHUCTBUTEIIBHOTO Mupa. MaremaTuyeckass MOJArOTOBKAa HeoOXoAuMa il TMOHUMAaHUs TMPUHIIUIIOB YCTPOMCTBA H
HCIIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCHPUITUS HAYYHBIX U TEXHUUYECKUX MOHITUN U uaeh. MareMmaruka sBIseTCS SI3bIKOM
Haykd ¥ TeXHUKU. C €€ TOMOIIbI0 MOJETUPYIOTCS U U3YyUaIOTCA SIBJICHUS U MPOLECCHI, TPOUCXOSIINE B IIPUPOJE.

AnreOpa SBISETCS OJHUM U3 OTIOPHBIX MPEIMETOB OCHOBHOM IIIKOJIBI: OHA 00ECTICUNBACT H3yUYCHHUE IPYTUX TUCIUTUTNH. B miep-
BYIO OY€peIbh ITO OTHOCHTCS K TPEIMETaM €CTECTBEHHO - HAyYHOTO IMKJIAa, B YaCTHOCTH K (pu3uke. PazBuTHEe JTOTHYECKOTO
MBIIUICHNS YYalluXCcs MpU OO0ydeHWH anreOpe CIOCOOCTBYET YCBOCHHIO MPEAMETOB T'yMAaHWTApHOTO Iukma. [IpakTudeckue
YMEHUS U HABBIKH alTeOpandeckoro Xapakrepa HeoOX0aUMbI TS TPYI0BOH U MPOo(heCCHOHATLHOM MOATOTOBKY MKOJLHUKOB.

Pa3BuTre y ywammxcss TpaBUIIBHBIX MPEJACTABICHUH O CYUIHOCTHM U TPOUCXOXKACHUM ainreOpanvyeckux aOCTpakiui,
COOTHOIIEHUH PEAJTLHOTO U UICAIbHOT0, XapaKTepe OTPAKEHUSI MAaTEMaTHUYECKON HAYKOW SIBJICHUM U MPOIIECCOB pPeaJIbHOTO MUPA,



MecTe anreOphl B CHCTEME HAayK W POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHWH U B MPAKTHUKE CIIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS yUaAITUXCS M KAueCTB MBIIUICHUSA, HEOOXOAUMBIX JUIsl aJanTaiii B COBPEMEHHOM
UH(GOPMAIIMOHHOM OOIIIECTBE.

TpeOyst OT ydamuxcss YMCTBEHHBIX W BOJICBBIX YCHWJIMM, KOHIIEHTPAIMM BHUMAHUS, aKTUBHOCTH Pa3BUTOTO0 BOOOpaKCHMUS,
anrebpa pa3BUBaeT HPABCTBEHHBIE YEPTHl JIMYHOCTU (HACTOWYUBOCTDH, IIEJEYyCTPEMIIEHHOCTh, TBOPUYECKYIO aKTHBHOCT,
CaMOCTOSITeNIbHOCTb, OTBETCTBEHHOCTb, TPYJOIIO0ME, AUCHUILIMHY M KPUTUYHOCTH MBIIUICHUS) U YMEHHE apryMEHTHPOBAHO
OTCTauBaTh CBOM B3TJISAJIBI M YOCXKICHHS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHMUS.

N3yuenne anreOpwl, (yHKIMH, BEPOATHOCTH U CTATHUCTHUKH CYIIECTBEHHO PACIIMPSIET KPYro3op ydYalluxcs, 3HAKOMS C
WHIYKIMEH W JeayKIHuer, o00O0IeHHeM M KOHKpPETH3allMel, aHaJu30M M CHHTE30M, Kjaccu(ukamueldn W cucTeMaTh3alluew,
a0CcTparupoBaHUEM, aHaJIoTHeld. AKTHBHOE HCIIOJIb30BAaHUE 3aJa4 Ha BCEX JdTamaxX pa3BUBAeT TBOPYECKHE CIOCOOHOCTH
[IKOJILHUKOB.

N3ydenne anreOpnl mo3BoJsIeT POPMUPOBATH YMEHUSI U HABBIKU YMCTBEHHOI'O TpyJa — IJIJAHUPOBAHUE CBOEH pabOThI, TOUCK
pallMOHANIbHBIX MYTEH €€ BBIMOJHEHUSI, KpUTUYECKasl OLICHKA pe3yJbTaToOB. B mpoiiecce n3ydeHus aareOpbl MIKOJIBHUKHU JOJKHBI
Hay4YUThCS U3J1araTh CBOM MBICJIM SCHO W MCUEPHBIBAIOINIC, JAKOHUYHO U EMKO, MPUOOPECTH HABBIKA YETKOTO, aKKypaTHOTO U
rPaMOTHOTO BBHITIOJTHEHUSI MATEMATUYECKUX 3aIMUCEH.

Baxneimen 3amayell MIKOJBHOTO Kypca aireOphl SIBJISIETCS Pa3BUTHUE JIOTUYECKOTO MBIIUICHUS YYaIlIUXCA. CaMH OOBEKTHI
MaTeMaTUYECKUX YMO3aKIIOUCHUIN U IPUHATHIE B aJireOpe MpaBuiia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUMN
000CHOBBIBaTh M JOKa3bIBAaTh CYXKJICHHS, NMPUBOJWTH UYETKHE OINpEICICHHUS, Pa3BUBAIOT JIOTHYECKYIO HHTYHUIIMIO, KPaTKO H
HarJIsHO PACKPBIBAIOT MEXaHM3M JIOTMUECKHX MOCTPOSHUWM W ydaT WMX MpHMEHEeHHI0. Tem cambIiM anreOpa 3aHMMaeT OJIHO M3
BEIyIIUX MeCT B (hOPMHUPOBAHWU HAYYHO-TCOPETHUYCCKOTO MBIIUICHUS IIKOJBHUKOB. PacKpbiBas BHYTPEHHIOD TapMOHHIO
MaTeMaTuKH, (popMHUpys TOHMMAaHHE KPAacOThl M M3SAIIESCTBA MATEMAaTUYECKUX PACCYKIACHHM, aiareOpa BHOCHUT 3HAYMTEIIHHBIN
BKJIAJT B 9CTETUYECKOE BOCIIUTAHUE yJaITUXCA.

1.3.1lesn U 3aga4u Kypca

N3yuyeHne mareMaTUKy B OCHOBHOU IIIKOJIE HAIPABJIEHO HA JIOCTHXKEHUE CIEAYIOIIUX LIEJIECH:

1) 6 HanpaejleHuU TUYHOCMHO20 PA3BUM U
- pa3BUTHE HMHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY M MATEMaTHYECKUX CIIOCOOHOCTEH. MHTEIUICKTyaJIbHOE pa3BUTHE,
dbopMupoBaHrE Ka4eCTB JIMYHOCTH, HEOOXOJIUMBIX YEJIOBEKY JJIsI MOJHOIEHHON XU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U
TOYHOCTh MBICIH, KPUTHYHOCTH MBINUICHUS, WHTYUIIUS, JIOTMYECKOE MBIIIJIEHHUE, 3JIEMEHThl aJIrOPUTMHUYECKON KYJIbTYPHI,
IIPOCTPAHCTBEHHBIX MPEACTABIECHUN, CIIOCOOHOCTH K MPEO0JICHUIO TPYIHOCTEH;
- (¢opMuUpOBaHWE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHMHM W COTPYJHMYECTBE CO CBEPCTHHKAMH, CTapIIUMH U
MJIaIIIAMU,
- (opMHUpOBAHNE Y yUYAITUXCS WHTEIUICKTYaTbHON YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOJIOJICHUIO MBICIIHTEILHBIX
CTEpPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OMbITA;
- BOCTIIMTAHHE KA4eCTB JIMYHOCTH, OOECMEYMBAIONINX COIUATBHYI0 MOOWIBHOCTH, CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEIHHBIC
pelieHus;



- (hopmupoBaHUE KaYECTB MBIILICHHUS, HEOOXOUMBIX JIJIS aJanTallii B COBPEMEHHOM HUH(POPMAITMOHHOM OOIIIECTRBE;
- BOCTIHTAHHWE KYJIbTYphl JUYHOCTH, OTHOIICHHWS K MAaTEMAaTHKE KaK K YacTH OOIIEUEIOBEUYECKOW KYJIbTYphI, MOHUMaHUE
3HAYUMOCTH MAaTEMAaTHKH JIJIsl HAyYHO-TEXHHYECKOTO MPOTpecca;

2) B memanpeomemnom nanpaenenuu
- (¢opMHpoOBaHHEC MPEACTABICHUI O MaTEeMaTUKE KaK YacTH OOIICUCTOBCYCCKON KYJIBTYPhI, O 3HAYMMOCTH MAaTEMAaTHKU B
Pa3BUTHH [IUBUJIM3AIIMN U COBPEMEHHOTO OOIIIEeCTBa,
- pa3BHUTHE MPEJCTABICHUN 0 MaTeMaTHKE Kak opMe ONMUCAHUS M METOJIC TIO3HAHUS JICHCTBUTEILHOCTH, CO3aHUE YCIIOBUH JUIS
IPHOOPETCHMS TICPBOHAYAILHOTO OIBITa MATEMATHICCKOTO MOJICTUPOBAHMS;
- hopMupOBaHUE OOIIUX CIIOCOOOB MHTEIIEKTYaJIbHOU JCATEIBHOCTH, XapaKTePHBIX ISl MaTEeMAaTUKH U SBJISIOIMIMXCS OCHOBOM
MMO3HABATEIbHON KYJbTYPhI, 3HAUUMOM ISl pa3IUIHBIX c(Pep UeT0BeUECKOM eI TEIbHOCTH.
- OBJAJCHUC CHCTEMOM MaTeMaTHYCCKUX 3HAHUH M YMCHHH, HCOOXOJMMBIX JIUIS NMPUMEHCHHUS B NMPAKTHUYCCKOHW JEATCILHOCTH,
M3YUYCHUS CMEXHBIX JUCITUIUINH, TTPOIOJDKCHUS 00pa30BaHUS;
- (opMupoBanue mpeACTaBICHUN 00 WACAX W METOJaX MAaTEMAaTHKU KaK YHHBEPCAJIBHOTO S3bIKa HAYKH W TEXHUKH, CPEJICTBA
MOJICIIUPOBAHUS SBJICHU U TIPOIIECCOB;
- (opmupoBanue yuyeOHONH U OOIIEMNOIL30BATEIBCKOM KOMIETEHTHOCTH B 00JIACTM HCIOJIb30BaHUS MH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA

3agaum npeamera:

1. Pa3BuTHEe anrOpUTMHUYECKOTO MBIIIUICHHS, HEOOXOAUMOIO i OCBOCHUS Kypca WH(MOPMATHKHU; OBJIAJIEHUE HaBBIKAMU
JEAYKTUBHBIX PacCyKJIEHUH, pa3BUTHE BOOOPAKEHUSI, CIOCOOHOCTEHM K MAaTEMaTHIECKOMY TBOPYECTRY.

2. [lonmydyeHne MIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (YHKIMSIX KaK BaKHEWIIEH MAaTeMaTHUeCKOW MOJIENH ISl OMUCAHUS U
MCCJIEIOBAHMS PA3HOOOPA3HBIX MPOIECCOB, ISl (POPMUPOBAHUS Y yUAIIUXCS MPEJCTABICHUN O POJIM MATEeMaTHKUA B Pa3BUTUU
IUBWIN3ALNHA U KYJIbTYPBHI.

3. ®opMupoBaHUE S3bIKA ONMUCAHUS OOBEKTOB OKPYXKAIOMIETO MHUpA IS Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOpaKEHHUS WU
WHTYUIMHA, MAaTEMATUYECKOMN KYJIbTYPBI, ISl 3CTETUYECKOTO BOCHIUTAHUS YHAIUXCA.

4. dopMHUpOBaHUE Yy y4YaIIMXCS YMEHHUS BOCIPUHHUMATh W aHAJIU3UPOBaTh MHOOPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
dbopmax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTMX peajbHbIX 3aBUCHUMOCTEH, MPOU3BOIUTH IMPOCTEHIIINE BEPOSTHOCTHBHIE
pacuéThl.

N3yuenune MaTemMaTuku B § KJlacce HapaniieHO Ha (POPMUPOBAHUE CICAYIOUIMX KOMIIETEHIIHIA:

e  y4yeOHO-TIO3HABATEILHOM;
LIEHHOCTHO-OPHUEHTAIMOHHOM;
pedaekcuBHON;
KOMMYHHUKATUBHOM;
MH(POPMALIMOHHOI;
COLIMATILHO-TPYAOBOM.




MatemaTtnueckoe oOpa3oBaHHE B IIKOJIE CTPOUTCA C YYETOM NPUHIUIIOB HEMPEPHIBHOCTH (M3y4YEHHE MaTeMaTUKH Ha
MPOTSKEHUH BCEX JIET O0yUYEHUS B LIKOJIE), TPEEMCTBEHHOCTH (yUeT MOJIOKUTEIBHOTO OMBITA, HAKOTJIEHHOTO B OTE€YECTBEHHOM U
3a pyOEeKHOM MaTEeMaTHYeCKOM O0Opa30BaHWU), BAPUATUBHOCTH (BO3MOXKHOCTh PEajH3allMd OJHOTO U TOTO K€ COJEp)KaHUs Ha
0aze pPa3IMYHBIX HAYYHO-METOJUYECKUX MOJIXO0J0B), muddepeHnranyd  (BOZBMOXKHOCTh JUIS  y4alllUXCSl IOJIy4aTh
MaTEMaTUYECKYIO MOATOTOBKY Pa3HOTO YPOBHS B COOTBETCTBUU C UX UHIUBUIYAIbHBIMU OCOOCHHOCTSIMU).

[Inanupyercs MCHOIB30BAHUE TAKUX MEJArOTMYEeCKUX TEXHOJOTUM B MpPENoJaBaHUU MpeaMera, Kak JuddepeHnnpoBaHHOE
oOydeHue, npodseMHOe OOy4YeHHE,  TEXHOJIOTMS pPa3BUBAIONIETO OOYYEeHHs, TECTHUPOBAHHE, TEXHOJOTUS KPUTUYECKOTO
mpinieHuss, MKT. Hcnonp3oBaHWe HTUX TEXHOJOTUM TMO3BOJUT O0Jee TOYHO peaju30BaTh MOTPEOHOCTH YydYalllUXCid B
MaTeMaTU4eCKOM 00pa30BaHUH U MOMOKET MOATOTOBUTH YUAIIMXCSI K TOCYIapCTBEHHON UTOTOBOM aTTECTAIIMH.

KonTponb pe3ynbraToB 0OydeHHsI OCYLIECTBIISETCS YEpe3 MCIOIb30BaHUE CIEAYIONINX BUAOB OLEHKU U KOHTpossi 3YH:
BXOJISIIIANA, TEKYIIUNA, TeMaTHUYEeCKUi, UTOTOBbIN. [Ipu 3TOM HCHONB3yIOTCS pa3iuuHbie (POpMBI OLEHKH M KoHTpoisisa 3YH:
KOHTpPOJIbHAsA padoTa, TOMalIHsAs KOHTPOJbHAsA paboTa, caMocTosATeNbHas padoTa, JOMAIIHSA IMpaKkTHYecKas padoTa, JOMAIIHSAS
caMOCTOATeNbHAsg padoTa, TECT, KOHTPOJIbHBIN TECT, YCTHBIN OIpocC.

[Tpumeuanne: Ha ocnoBanuu nosoxenus MbOY «Azanakosckas OOLLDy o cTpykType, mopsiJiKe pa3padOTKU U YTBEPKIACHUS
pabouux nmporpaMm yueOHbIX KypcoB u ipenmeToB MBOY «Azamakosckast OOI», paccMOTpEHHOTO Ha MEaroru4eCKOMCOBETE
ot 25.08.2023 r., mpotokoin No2 yTBepKaeHHOTo npukazoMaupekTopa Ne66 ot 28.08.2023 1, B citydae coBMaieHUs YPOKOBC
Map3IHUYHBIMU ¥ KAHUKYJISIPHBIMU JTHSIMU,IIPOTPAMMY BBINOJIHUTH coriacHo 11 5,2. iaHHOTO MOI0KeHUs.

1.4. Pe3yabTaTsl 00yueHust
[IporpamMmMa oGecrnieunBaeT AOCTHKEHUE CIEAYIOIIUX PE3yJbTaTOB OCBOCHUS OOpa30BaTENbHON MPOTrpaMMbl OCHOBHOTO

oOmero o6pa3oBaHus:
Haspanue paznena [IpenmeTHBIE pe3ynbTaThI MertanpeameTHbIE PE3YyIbTaThl JIM4HOCTHBIE PE3yabTATHI




PanuonajnHbIe
Apoou

BBIPA0OTATh YMEHHE BBITTOTHAITh
TOKJIECTBEHHBIC TTPEOOPa30BAHMUSI
pallMOHAJIBHBIX BBIPAXKEHUH.

Tak Kak 1ercTBUS C
palMOHAJILHBIMU JIPOOSIMHU CYIIIECTBEHHBIM
00pa3oM ONMMUParOTCs Ha ICUCTBUSA C
MHOTOYJIEHaMH, TO B Ha4aJi€ TEMbI
HE00XO0IUMO TTIOBTOPUTH C 00YJaIOIIIUMHUCS
npeoOpa3oBaHUs MENBIX BEIPAKCHUH.

['maBHOE MECTO B JAHHOM TeMe
3aHUMAIOT aITOPUTMBI AEUCTBHM C
IpoOsiMU. Yyaluecs: JOJKHBI TOHUMATh,
YTO CYMMY, Pa3HOCTh, IPOU3BEJICHHUE U
yacTHOE ApoOei Bceria MOKHO
MPEJCTAaBUTh B BUJIE IPOOH.
[IpuoOpeTaecmble B JaHHOM TeMe YMEHHUS
BBITIOJIHSTH CJIOKEHHUE, BEIYUTAHUE,
YMHOKEHHE U JIEJICHUE IpoOeH SBISIOTCS
OTIOPHBIMH B MPEOOPa30BaHUAX TPOOHBIX
BbIpakeHui. [loaToMy UM criemyet
YACIHUTH 0CO00€ BHUMAHHUE.
HenenecooOpa3Ho nepexoauTh K
KOMOMHHUPOBAHHBIM 3a/IaHUSIM Ha BCE
JEUCTBUA C ApO0SMU TIpexIe, 4eM OyayT
YCBOEHBI OCHOBHBIE AITOPUTMBI. 3a/1aHUS
Ha BCE JICUCTBUSA C IPOOSIMU HE JTOJKHBI
OBITH U3JTUIITHE TPOMO3JAKUMHU U
TPYIOEMKHUMH.

[Ipu HaxoXAEeHUU 3HAYCHUHN Apodei
JAIOTCS 3a/IaHUSI HA BEIYUCIIEHUS C
ITOMOUIBIO KaJbKyJIATOpa. B MaHHOU Teme
PAaCIIMPSIFOTCS CBEACHHUS O
CTATUCTUYECKUX XAPAKTEPUCTUKAX.
BBoaurcs nonsitue cpetHero
rapMOHUYECKOTO PsiJia MOJOKUTETbHBIX

1) ymenue

CaMOCTOSITENIbHO
TUTAHUPOBATH

aJbTepHATHBHBIC yTH
TOCTHKECHHE TeNICH,
OCO3HAaHHO BBIOWPATH
HauOosee 3¢ HeKTUBHBIE

CIOCOOBI PEIICHU y4eOHbIX
Y TIO3HABATENbHBIX 3a7a4;

2) yMcHHE
OCYIIECTBISATh KOHTPOJIb TIO
pe3ynbTaTaMm U 10 CIOCco0y
JNEUCTBUN Ha YpPOBHE
IIPOU3BOJIBHOTO BHUMAHUS H
BHOCHUTH HE0OXOIUMBbIC
KOPPEKTHUBHI,

3) yMeHHEe  aJeKBATHO
OIICHUBATh MPABUILHOCTh H
M OIIMOOYHOCTh
BBIIIOJIHEHHUS y4eOHOM
3a1aud, €€ OOBEKTUBHYIO
TPYAHOCTh W COOCTBEHHBIC
BO3MOXXHOCTHU €€ PELICHHUS;

4) 0CO3HaHHOE BIIAJICHUEC
JIOTUYECKUMH  JIEHCTBUSAMH
OITpELICIICHUS MTOHATHUH,
00001IeHHs, yCTaHOBJICHUS
aHajoruy, KiaaccupuKaluu
Ha OCHOBE

CaMOCTOATCIBHOI'O BbI60pa

1) chopMUPOBaHHOCTH
OTBETCTBCHHOT'O
OTHOIIEHUSI K  YYEHHIO,

TOTOBHOCTH M CIIOCOOHOCTH

00yJarommxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE  MOTHBAIlUA K

OOy4YeHHI0 U TIO3HAHUIO,

BBIOOPY JabHEHIIero
obpa3oBanus Ha  0ase
OPUEHTHUPOBKH B  MHpPE
npodeccuii u
po¢heCCUOHATBHBIX
MIPEANIOYTEHUH,

OCO3HAaHHOMY IOCTPOCHUIO
WHIVWBUYaJIbHOU
obOpa3zoBaTeIbHON
TPACKTOPUU C  y4YETOM
YCTOMYUBBIX
MO3HaBaTEIbHBIX
HMHTEPECOB;

2) chOpMUPOBAHHOCTh

LEJI0CTHOTO
MHUPOBO33PEHU,
COOTBETCTBYIOILIETO
COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKHu u

OOIIIECTBEHHOH MPAKTUKH;
3) chopMHUPOBAHHOCTH




KBagpartHnbie
KOpPHH

YHUCEl.
N3ydeHune TeMbl 3aBEPIIACTCS
paccMOTpPEHHEM CBOMCTB rpaduka

byHKIIIH

y=X,
X

CUCTEMATU3UPOBATH CBEJCHUS O
palMOHANIbHBIX YHCJIaX U JaTh
MpeCTaBIeHUE 00 UppAIIMOHATBHBIX YUC-
J1aX, pacIIMPUB TEM CAMbIM MTOHATHE O
YucJye; BIpadoTaTh yMEHUE BBITIOTHATD
peoOpa3zoBaHUsl BEIPAKCHUH,
coAepKalluX KBaJIpaTHbIC KOPHU.

B nanHou Teme yyammecs
MOJIy4ar0T Ha4aJIbHOE MPEJICTaBICHUE O
MMOHATHU JICUCTBUTENbHOrO unciaa. C aTon
11eJIbI0 0000IIIal0TCS U3BECTHBIE
00y4JarOIIMMCS CBEICHUS O PAIIMOHATBHBIX
yrcnax. s BBeACHHS TTOHSATHS
HppaMOHAIBLHOTO YUCIIa UCTIONB3YEeTCS
WHTYUTHUBHOE MPEJICTABICHUE O TOM, UTO
KQKJIBIA OTPE30K UMEET JJIUHY U TTIOTOMY
KaXJ0M TOUYKE KOOPAMHATHOU NPSIMOU
COOTBETCTBYET HEKOTOPOE YHCIIO.
[Toka3piBaeTCsi, 4TO CYIIECTBYIOT TOUYKH,
HE UMEIOIINE PalliOHAIbHBIX a0CITUCC.

IIpu BBeICHUHU MTOHATHS KOPHS
MOJIE3HO 03HAKOMHUTH O0YJarOIIINXCS C
HaX0/JI€HUEM KOPHEU C MOMOILbIO
KaJIbKYJISITOPA.

OCHOBHOE BHUMAHHE YJIETACTCS
MOHSATHIO apU(METHIECKOTO KBAJIPATHOT'O
KOPHS U CBOMCTBaM apu(pmMeTHIecKux

OCHOBaHMM W KPUTEPHUEB,

YCTaAHOBJICHHUS
POJIOBUJIOBBIX CBSI3EH;

5) ymeHue
yCTaHaBJIMBaTh MPUYHUHHO-
CJIeICTBEHHbIEC CBSI3H;
CTPOUTH JIOTUYECKOE
paccykJeHue,
YMO3aKJIIOUEHUE
(MHAYKTUBHOE,
JNETYKTUBHOE U 1o
AQHAJIOTUU) U BHIBO/IBI,

6) yMeHHE  CO3/1aBaTh,
PUMEHSTh u

npeoOpa3oBbIBaTh 3HAKOBO-

CUMBOJIMYECKUE  CPEJCTBA,
MOJIEIM M CXEeMbl JJIf
peleHus y4eOHBIX u
NO3HAaBaTEJIbHBIX 33]1a4;

7) yMeHue
OpraHu30BbIBATH  yueOHOE
COTPYJIHUYECTBO 7

COBMECTHYIO J€ATEJIbHOCTD
c YUUTETIEM u
CBEPCTHUKAMU: OIPEICIIATh

LEJH, pacripeneseHue
byHKIIHAN U poJiei
YYaCTHHKOB,

B3aMMOJCHCTBHE U OOIIHe
CrocoObl palbOThI; yMEHHE

KOMMYHHUKATUBHON
KOMIIETEHTHOCTH B
oO01IeHnn

COTPYIHUYECTBE co

CBCpCTHUKAMH, CTapIINMHU

u MJIIIIAMH, B
00pa3oBaTEILHOM,
OOIIIECTBEHHO  ITOJIC3HOM,
y4eOHO-
HCCIEI0BATEILCKOM,

TBOPYECKOH H  JIPYIHX
BUJIaX JICATEIIHOCTH;

4) yMeHHUe SICHO, TOYHO,
IPaMOTHO H3j1araTh CBOH

MBICIM B YCTHOM W

MMACbMEHHOU peun,
MMOHUMATh CMBICI
IMOCTaBJICHHOM 3a7a4H,
BBICTPaNBATh

apryMeHTaIus, TPUBOJIUTH
MPUMEPHI ¥ KOHTIPUMEDHI;

5) npencraBieHue 0
MaTEeMaTU4YECKON HAayKe
Kak cdepe ueIoBeuecKoit
JEeITEJIBHOCTH, 00 »Tamax
e€  pasButua, O €€
3HAYUMOCTH, JIJISI PA3BUTHUS
IUBUJIN3AIUY;

6) KPUTHYHOCTD

MBIIJICHU A, YMCHHC




KBaaparHbie
YPaBHeHUS

KBaJpaTHbIX KOpHEU. Jloka3bIiBaroTCA
TEOPEMBI O KOPHE U3 ITPOU3BEACHUS U

PoGH, a TAKKE TOKIECTBO a? =|al,

KOTOPBIE MMOTYyYAOT IPUMEHEHUE B
npeoOpa30BaHUAX BbIPAKECHUH,

COJIep KalllUX KBaJpaTHbIC KOPHHU.
CnenuanbHO€ BHUMaHUE YACISIETCS
O0CBOOOKICHHUIO OT UPPAIMOHATILHOCTH B

3HaMCHATCIIC I[pO6I/I B BBIPpAKCHUAX BUJA

—2 . VMeHHe npeoOpa3oBbIBATh

a
Vb Vbxie
BBIPKCHUS, COJICPIKAIINE KOPHU, YacTO
UCTIOJB3YETCS KaK B CAMOM Kypce
anreOpsl, TaK U B Kypcax TeOMETpUH,
anreOphl U Havaj aHAITU3a.

[IpomomxkaeTcs paboTa MO Pa3BUTHIO
(YHKIIMOHATBHBIX TPEICTABICHUI
oOyuaroruxcsi. PaccmarpuBarotest
GyHKIHSA y=+x , €€ CBOHCTBA U rpaduK.
[Mpu u3yuenun GyHKIUU y=+x
MOKa3bIBACTCS €€ B3aUMOCBSI3b C
(ynxuueit y = x?, rae x > 0.

BBIpaboOTaTh YMEHHS pemarh
KBaJ[paTHBIE YpaBHEHUS M TMPOCTEUIITHE
palioHaJbHBIC ypaBHEHUS U TPUMEHSTH
UX K PEIICHHUIO 3a/1a4.

B  nawame TeMbl  mpUBOASATCA
IpUMEPHI pereHus HETIOJIHBIX
KBaJIpaTHBIX ypaBHEHUH. DTOT Marepuan
cucreMaTtusupyercs.  PaccmaTtpuBarorcs
aJIITOPUTMBI perieHus HETMOJHBIX
KBaJIPaTHBIX YPaBHEHHUM Pa3IMuHOTO BUA.

OCHOBHOE = BHUMaHuE€  CIEAYeT

paboTaTh B rpynmne:
HAXOJIUTh OOIIUE PEIICHUS 1

paspemiaTh KOH(IMKTHI Ha

OCHOBEC COTJIACOBAaHUS
MMO3UIINH U y4yera
UHTEPECOB; CIyliaTh

naptHepa; (HopMyIHpOBaTh,
apTyMEHTHPOBATh U
OTCTaWBaTh CBOC MHCHHC;

8) chopmMHUpPOBaHHOCTH
y4aeOHOM u
00LIEeN0Ib30BATENBCKOM
KOMIIETEHTHOCTH B 00JacTH
WCITOJIB30BAHUS
UH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUI (UKT-
KOMITETEHTHOCTH);

9) nepBOHaYAIbHBIC
npencTaBieHuss 00 HAEsX |
0 MeToJaX MaTeMaTHKH Kak
00 yHUBEPCAIBHOM SI3bIKE
HAyKH W TEXHUKH, O
CPEICTBE  MOJCINPOBAHUS
SIBJICHUW W TIPOLIECCOB;

10) yMEHUE BHUJCThH
MaTEMaTUYECKYIO0 3a7ady B
KOHTEKCTE poOIEeMHOM
CUTYaIluu B APYTUX

JTUCHUILIMHAX, B

pacno3HaThb JIOTHYECKHU
HEKOPPEKTHBIE
BBICKA3bIBAHUSA, OTJIMYATh

TUIIOTE3Y OT (HaKTOB,;

7) KpeaTUBHOCTh
MBIIIICHAS, WHHUIIUATHBA,
HAXOJIYHBOCTh, AKTHBHOCTh
npu pEIICHUH
anreOpanyecKux 3ajay;

8) ymenue
KOHTPOJIUPOBATh  MPOLIECC
U pe3yibTaT  yd4eOHOM
MaTeMaTUYeCKOM

JeSITCIIbHOCTH;

CITOCOOHOCTH K
AMOITMOHAJILHOMY
BOCITPHUSATHIO
MaTeMaTUYCCKHUX
00BEKTOB, 3a/a4,
pELICHUN, PACCYKIACHUN




HepasencrBa

YAEIUTh PELICHUIO yPaBHEHMI Buja ax’ +
bx + ¢ =0, rme, a # 0, ¢ HCIIOJIE30BAHHEM

dbopmynel  kKopHeH. B maHHON Teme
ydammecss: 3HAKOMSTCS C  QopMylaMu
Buera, BbIpaXaronmMMH CBSI3b  MEXIY

KOPDHSIMM KBaJpaTHOTO YPaBHEHUS U €r0
koapurentamu. OHU HKCHONB3YIOTCS B
JaJbHEUIIEM pu JIOKa3aTEIbCTBE
TEOPEMBbl O PA3JI0KEHUH KBAAPATHOIO
TPEX4ICHA HA JIMHEWHBIE MHOXKUTEIIH.
VYyamuecss OBIIaJeBalOT CHOCOOOM
pelIeHus JTPOOHBIX palMOHATIBHBIX
YPaBHEHHM, KOTOPBIM COCTOUT B TOM, YTO
pELICHUE TAaKUX YPABHEHHU CBOAUTCS K
PELICHUIO  COOTBETCTBYIOIIUX  LEJBIX
YpaBHEHUI c MOCJIEAYIOLIUM
VCKJIIOUEHUEM IIOCTOPOHHUX KOPHEM.

N3yuenune naHHOM TEMBI MO3BOJISAET
CYLIECTBEHHO pacIIupUTh arnmapar
YPaBHECHUU, WCIOJIb3YEMBIX IS PEIICHUS
TEKCTOBBIX 3aJ1a4.

03HAaKOMHTh o0yJaromuxcs C
IIPUMEHEHUEM HEPABEHCTB JUISI OLECHKHU
3HAYCHHUMN BBIPAXKCHUMU, BBIPabOTaTh
YMEHHE PElIaTh JMHEWHbIE HEPABEHCTBA C
OJHOM MEPEMEHHOU U KX CUCTEMBI.
CBoiiCTBa UHCIIOBBIX HEPABEHCTB
COCTAaBIISIIOT Ty 0a3y, Ha KOTOpOH
OCHOBAHO PEUICHUE JIMHENHBIX HEPABEHCTB
C OIHOM mnepeMeHHou. Teopembl O

OKPYXaroUEH KU3HHU;

11) yMEHUE
HAaXOAWUThb B  PA3JIUYHBIX
UCTOYHUKAX HH(POpMAIHUIO,
HEOOXOIUMYIO ISl PEIICHHUS
MaTEeMaTUYECKUX Mpoodem,
U  TOpEeacTaBlisiTb €€ B

MOHSATHOM dbopwme;
NpUHUMATh  pELICHUs B
YCIOBHUSIX  HENOJHOM |
M30BITOYHOM, TOYHOH U
BEPOSITHOCTHOM
uHbopMaIuy;

12) yMEHUE
MOHUMATh M WCIOJIb30BATh
MaTeMaTH4YeCKUe CpelCTBa
HaTJISTHOCTH( PUCYHKH,

YEpTEKHU, CXEMBbI U JIp.) JUIsS
WJUTIOCTPALINH,
WHTEPIPETAIINH,
apryMeHTallnu;

13) yMEHHE
BBIJIBUTATh THUIIOTE3Bl TIPH
pelicHM y4eOHBbIX 3a7ad U
MOHUMAaTh HEOOXOAMMOCTH
UX MPOBEPKU;

14) yMEHHE
OPUMEHSTh UHIYKTUBHBIE U
JEAYKTUBHBIE

pacCyXICHUN,

CITOCOOBI
BUJIETH




MOYIEHHOM CJIOKEHHM W  YMHOKEHUH
HEPABCHCTB HAXOJASIT MPUMEHECHUE MpPH
BBITIOJIHEHNH MPOCTEHIINX YIIPAKHEHUHN Ha
OLIEHKY BBIPDAXEHUW IO METOAYy TpaHUI.
BBoagarcs OHSITUSA a0COIIOTHOM
[TorpenrHocTd U TOYHOCTH TPUOIMKEHUS,
OTHOCHUTENBHON MOTPEUTHOCTH.

YMeHuss npoBOJAWUTH JAEAYKTUBHBIC
pacCyKJIeHUsl TOJIy4arOT pa3BUTHE, Kak
[P J0KA3aTENbCTBAX YKa3aHHBIX TEOPEM,
TaK W TIPU BBINOJHEHUH YIPAKHEHUW HA
JIOKa3aTEIbCTBA HEPABEHCTB.

B cBA3u ¢ pemieHneM JIMHEWHBIX
HEPABEHCTB C OJHOW MEPEMEHHOM HAETCA
MOHSATUE O YHUCIOBBIX MPOMEXKYTKAX,
BBOJSITCSI COOTBETCTBYIOIIME HA3BaHUS H
o0o3Hauenusa. Paccmorpenuto  cuctem
HEPAaBEHCTB C  OJHOM  II€PEMEHHOU
IIPEALIECTBYET O3HAKOMJICHUE
00yJaronuxcsi ¢ MOHATUSIMH TIEPECCUCHHUSI
1 00bEIMHEHNST MHOKECTB.

IIpu pemenuu HEPABEHCTB
HCHOJIB3YIOTCS CBOMCTBAa PABHOCHIIBHBIX
HEPABEHCTB, KOTOPbHIC PA3ZBICHAIOTCS Ha
KOHKPETHBIX npumMepax. Ocoboe BHUMaHUE
clenyeT yIeIuTb OTpabOTKE yMEHHs
pelIaTh NpOoCTEHIIMEe HEPABEHCTBA BUJIA ax
> b, ax < b, 0CTaHOBUBILNCE CIIEIHATBEHO
Ha ciyydae, korja, a<0.

B oroii Teme paccMarpuBaeTcs
TAKX€ PEIICHUE CHUCTEM JBYX JIMHEUHBIX
HEPAaBEHCTB C OJHOM IIEPEMEHHOM, B
YAaCTHOCTH TAaKHUX, KOTOPBIE 3aIlCaHbl B
BUJIE JBOWHBIX HEPABEHCTB.

pa3IuyHbIe CTpaTeruu
penieHus 3a1ay;

15) OHUMaHHE
CYIIIHOCTH
AITOPUTMHYECKUX
OpeaNnucaHuii ¢ yMEHHUe
NENCTBOBATh B
COOTBETCTBUU C
IPETOKEHHBIM
aJITOPUTMOM,;

16) yYMCHHE
CaMOCTOSITENILHO ~ CTaBUTH
LEJIH, BBIOMpATH u
CO3JaBaTh AQJTOPUTMBI IS
peleHus y4eOHBIX
MaTEeMaTUYECKUX poOIieM;

17) yYMCHHE
TJIAHUPOBATH u
OCYLIECTBJIAThH
JeSITeNIbHOCTb,

HaNpaBlICHHYIO Ha pEIICHHE
3a/lad  UCCIEeA0BaTENIbCKOTO
Xapakrtepa.




Crenennb
eJIbIM
MoKa3arejeM.
JJ1IeMeHTbI
CTATHCTHKH

BBIpA0OTaTh yMEHUE MPUMEHSTH
CBOWCTBA CTEIIEHU C LEJIbIM IMOKa3aTesIeM B
BBIUHCJICHUSX 151 npeoOpa30BaHUsX,
chopMHUpOBaTh HAYAJLHBIE MTPEACTABICHUS
0 cOope W TPYIIUPOBKE CTATUCTUUCCKUX
JAHHBIX, UX HATJIAIHON MHTEPIPETALH.

B oroii  Teme dopmynupyrorcs
CBOMCTBA CTENECHU C LIEJIBIM IMOKA3aTEIIEM.
Meron [nokKa3zarenbCTBa OTHUX CBOMCTB
IIOKa3bIBACTCsI Ha IMPUMEPE YMHOXKECHUSA
CTENEHEN C OJMHAKOBBIMU OCHOBAHUSIMU.
Jlaercs TMOHATME O 3alMCHA  4YHClIa B
crannaptHoM Buje. [IpuBoaarcs nmpumepsl
WCIIOJIb30BaHUs TAKOW 3amucu B (PUBHKE,
TEXHUKE U APYTUX 00JaCTAX 3HAHUH.

VYyanmecsd MNOMy4arOT HadajbHbBIE
MPEJICTaBICHUS 00 OpraHu3aluu
CTaTUCTUYECKUX  uccienaoBannii.  OHu
3HAKOMSATCSI C MOHSTUSIMUA T€HEPAIbHOU U
BBIOOPOUHOI COBOKYMHOCTU. [IpuBoasTCs
MIPUMEPHI TTPEACTABIEHUS CTATUCTUYECKHUX
JAaHHBIX B BHUAC TaONWIl 4YacToT U
OTHOCUTEIBHBIX YacTOT. OOydarommmcs
MpEeIIararoTcs 3a1aHus Ha HAXOKJICHUE 10
TaOJMIIE YacCTOT TaKUX CTAaTUCTUYECKHUX

XapaKTEePUCTHUK, KaK cpenHee
apupMeTHIECKOE, MOJIa, pa3max.
PaccmarpuBaetrcst BOmpoc O HarISIAHOM
UHTEpIpeTaluu CTaTUCTHUYECKOU

uHpopmairuu. M3BecTHbIE 00y4YarOMIUMCS
CrocoObl  HArISAHOTO  TMPEACTaBICHUS
CTaTUCTUYECKUX JAHHBIX C IOMOILBIO
CTOJOYATBIX W  KPYTrOBBIX  JIUArpamm




pacmmpsarOTCda 3a CUYCT BBCACHHA TaKHX
HOH?ITI/Iﬁ, KakK IIOJIMT'OH U THUCTOIpamMma.

2.Coaepxanue 00y4yeHHust
I'naBa 1. PaunonajbHbIe 1pO0H
PanmonanbHas 1pods. OCHOBHOE CBOMCTBO ApoOHU, cokpatieHue apooeit. ToxxaecTBeHHbIE TpeoOpa3oBaHus pallMOHATBHBIX

BoIpaxkenuil. DyHKIus y == u €€ rpaduk.
X

Ieab: BEIpaboTaTh YMEHUE BBIMOJHATH TOXKIESCTBEHHBIC ITPeoOpa3oBaHus PallMOHAILHBIX BHIPAKCHUH.

Tak Kak JDEMCTBUS C pallMOHAIIBHBIMH JIPOOSIMU CYIIICCTBEHHBIM O00Opa3oM OIMUPAIOTCS Ha JACHCTBHS C MHOTOUYJICHAMH, TO B
Havaje TeMbl HE0OXO0MMO MOBTOPUTH C 00YUAIOIUMUCS MPE0OPa30BaAHUS 1IETBIX BHIPAXKEHUM.

['maBHOE MeCTO B JTaHHOM TeM€ 3aHUMAIOT AJITOPUTMBI JIEUCTBUN C APOOSMU. YUaluecs MOJKHBI TOHUMAaTh, YTO CyMMY,
Pa3HOCTh, MPOU3BEACHUE U YaCTHOE JpOoOei BCerja MOKHO MPEICTaBUTh B BUE apoou. [IpuoOperaembie B TaHHOU TeMe YMEHUS
BBITIOJTHATh CJIOKCHHE, BBIYUTAHUE, YMHOXEHHE U JACJICHUE JpoOei SBIISIIOTCS OMOPHBIMM B TPEoOpa3OBaHUAX JIPOOHBIX
BbIpaxkeHuid. [loaToMy UM creayeT yaenuTh ocoboe BHUMaHue. Herenecoodbpa3zHo nepexoauTh K KOMOMHUPOBAHHBIM 3a/IaHUSM
Ha Bce JCHUCTBUS C JIpoOsIMU TIpexie, 4YeM OyAyT YCBOCHBI OCHOBHBIC allTOPUTMBI. 3aJaHus Ha BCE JNCUCTBUS C APOOSIMH HE
JOJDKHBI OBITh U3JIUIITHE TPOMO3AKUMH U TPYIO0CMKUMHU.

[Ipyn HaxoxaeHWW 3HAYEHUH JpoOel MaroTcs 3a/laHus Ha BBIYUCIICHHS C TOMOIIBIO KaldbKyssiTopa. B maHHOW Teme
pacCIIMPSIIOTCS  CBEAEHHUSI O CTAaTUCTHYECKMX XapaKTEpUCTHKAX. BBOAWUTCS TNOHATHE CPEOHEr0 TapMOHUYECKOTO psla
MOJI0XKUTEIbHBIX YHCE]I.

N3y4yenue TemMbl 3aBepIIaeTCss pAaCCMOTPEHHEM CBOMCTB Tpaduka GyHKITUN

=K
y==-
I'naBa 2. KBagpaTHble KOpHH



[TonsitTue 00 uppanroHanbHBIX YHciaax. OOmue cBeleHus O ACHCTBUTENbHBIX unciax. KBaapatueiii kopeHb. [lonarue o
HAXO0XJICHUW TMPUOIMKEHHOTO 3HAUCHHUS KBaJpaTHOro kopHs. CBoiicTBa KBaapaTHBIX KOopHeW. [IpeoOpa3oBaHus BBIpaKEHU,
cojiepKamux KBaapaTHble KopHU. OYHKIUSA y = /x , €€ CBOHCTBA U TpaduK.

Henab: cucTteMaTU3UpPOBATh CBEJECHUSA O PALMOHAIBHBIX YHMCIAX W AaTh MNPEJACTaBICHUE 00 HPPALMOHAJIBHBIX YHUCJIAX,
pacllupyB TE€M CaMblM IIOHATHE O 4HCIE; BbIPAOOTaTh YMEHHE BBIIOJHATH MpeoOpa3oBaHUs BBIPAXKEHUH, COAEpIKaILUX
KBaJIpaTHbIE KOPHU.

B nanHOW Teme ydamipecs IOJIy4arOT HAdaJbHOE IIPEACTABICHHE O NOHATHUU JIEHCTBUTENBHOTO uncia. C 3TOW LEnbro
000011a0TCSl M3BECTHBIE OOYYAIOIIMMCSl CBEJICHUS O PAllMOHAIbHBIX unciax. /[ BBeaeHUs MOHATHUS UPPalMOHAIBHOIO YMCIIa
HCIIOJIb3YETCsl UHTYUTUBHOE IIPEACTABICHUE O TOM, YTO KaXKIBIA OTPE30K UMEET JUIMHY U IIOTOMY Ka)XIOW TOYKE KOOPAMHATHOMN
IpSIMON COOTBETCTBYET HEKOTOPOE YKcio. [1oka3bIBaeTCs, UTO CyIIECTBYIOT TOUKH, HE HMEIOIIUE PallMOHATIBHBIX a0cLucC.

[Tpu BBei€eHNHU OHATHS KOPHSI ITOJIE3HO 03HAKOMHUTH 00YYAIOIIUXCS C HAXOKICHUEM KOPHEH ¢ MOMOUIbIO KaJbKYJIATOPA.

OCHOBHOE BHUMAaHHE YAEISIETCS MOHATHIO apU(PMETHUYECKOrO0 KBAaJPATHOTO KOPHS M CBOWCTBAM apH(PMETUUECKUX

KBaJpaTHbIX KOpHEH. J[oka3bIBaroTCsd TEOpEMbl O KOPHE M3 MPOU3BEACHHUS U APOOM, a TAKXKE TOXKIECTBO +va’ =|a|, KOTOpbIE

IIOJIY4arOoT IMIPUMCHCHHC B Hp€06paSOBaHI/IHX BBIpa)KGHI/Iﬁ, COACPKAIINX KBAAPATHBIC KOPHHU. CHGHI/IaJ'IBHOG BHHUMAHHC YICIISICTCA
a

a
Yo' Voo
BBIPAKEHUS, COiepKalllie KOPHU, YaCTO UCIOIb3YETCA KaK B CAaMOM Kypce ainreOpbl, Tak U B Kypcax FreOMETpHH, alredpbl U Havyall
aHaIMn3a.

[Tponomxkaercs paboTa 1Mo pa3BUTHIO GYHKITMOHAIBHBIX MPEACTAaBICHUH o0yuaronuxcs. PaccmaTpuBarotest pyHKIHS y=+/x ,
eé cBoiicta u rpaduk. [Ipy u3ydennu QyHKIUM y=+x , IOKA3BIBAETCS €€ B3aUMOCBA3b ¢ QyHKIUEHR y = X2, Tae x > 0.

I'nasa 3. KBajgpaTHble ypaBHeHUs!

KBagpaTtHoe ypaBHeHne. @opmyiia KOpHEN KBaApaTHOTO ypaBHEHHUs. Penenue pauroHanbHbIX ypaBHeHud. Pemenue 3anay,
MPUBOASIINX K KBAAPATHHIM YPABHEHUSM U POCTEUIINUM PALIMOHATIBHBIM YPAaBHEHUSAM.

Heanb: BeipaboTaTh YMEHUS pelIaTh KBAJIPATHbIC YPABHEHUS U MPOCTEHIINE PAlMOHAJIbHBIE YPABHEHUS U IPUMEHSTh UX K
pPELIEHUIO 3a1a4.

B Hauane TeMbl IPUBOAATCSA MPUMEPHI PELICHHS HEMOJHBIX KBaJAPATHBIX YPABHEHUN. DTOT MaTeprUall CUCTEMATU3UPYETCH.
PaccmarpuBaroTcs anropuTMbl PENIEHUS HEIMOJHBIX KBaJIpaTHBIX YPABHEHUM Pa3jIMYHOTO BUJA.

OCHOBHOE BHHMMaHHE CJIEAYET YACINTh PEIICHHMIO ypaBHEHWH Buma ax’ + bx + ¢ = 0, rme, a = 0, ¢ MCIONB30BAHHEM
dbopmynbl kopHeil. B nmanHOW Teme ywamumecs 3HaKomsTCcs ¢ Qopmyiamu Buera, BbIpaKaloOIUMHU CBS3b MEXKAY KOPHSIMHU
KBaJIPaTHOTO ypaBHEHHS M ero KodpduiueHnramu. OHU HCHOJNB3YIOTCS B JallbHEHIIEM MpPU JOKAa3aTEIbCTBE TEOPEMBI O
PA3JIOKEHUH KBAIPATHOI'O TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

VYyamuecs: OBIaJeBalOT CIOCOOOM pelleHusl APOOHBIX PallMOHATBHBIX YPaBHEHUM, KOTOPBIM COCTOMT B TOM, YTO pPEIICHHE
TaKUX YPABHEHUN CBOJIUTCS K PELICHUIO COOTBETCTBYIOLIMX LIENBIX YPABHEHHU C IMOCIEAYIOUIUM HCKIHOYEHHWEM IOCTOPOHHUX
KOpPHEH.

OCBOOOXKICHUIO OT HPPAIMOHAIBHOCTA B 3HAMEHATeNe APOOM B BBIPAKCHHUSX BHIA . YMeHue npeoOpa3oBbIBATH



N3ydyeHne maHHOM TEMbl MO3BOJISIET CYHIECTBEHHO PACIIMPUTH anmnapaT ypaBHEHWUW, WCIOJb3YEMBIX IS PEIICHUS
TEKCTOBBIX 3a]1a4.

I'naBa 4. HepaBencrBa

UucnoBble HEpABEHCTBA U MX CBOMCTBA. [IOUEHHOE CIOKEHHE M YMHOXXEHHME YHCIIOBBIX HepaBeHCTB. [lorpemmHocts u
TOYHOCTb MpUOIIMKeHus. JIMHeitHbIe HepaBEHCTBA C OJIHON MEPEMEHHON U UX CUCTEMBI.

Heab: 03HaKOMUTHh OOYYaIOIIMXCSA C MPUMEHEHHEM HEPABEHCTB JIsl OLICHKW 3HAYECHHUM BBIPAXKEHUM, BHIPpAOOTATh yMEHUE
pelaTh JUHEWHbIE HEPABEHCTBA C OJJTHOM MEPEMEHHON U UX CUCTEMBI.

CBolicTBa YHMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAHO PEIICHHE JMHEHHBIX HEPABEHCTB C OJHOU
[IEpEMEHHON. TeopeMbl O ITOYIEHHOM CJIOKEHUU U YMHOKEHUU HEPABEHCTB HAXOIAT IPUMEHEHUE IIPU BBINOJIHEHUU HNPOCTENIINX
YIPaKHEHU Ha OIICHKY BBIPAKEHUW MO METOoay rpaHull. BBoasTcs mnonsTus abcomtoTHo# I[lorpemHoctd M TOYHOCTH
MPUOJIMKEHHUSI, OTHOCUTEIHLHOM MOTPEIIHOCTH.

YMeHus MpOBONUTH AETYKTUBHBIE PACCYXKICHUS MOJYYalOT PA3BUTHE, KAK MPU JOKA3aTEIbCTBAX YKAa3aHHBIX TEOPEM, TAK U
MIPY BBIMIOJIHEHUH YTIPAXKHEHHUIN HA JOKA3aTEIbCTBA HEPABEHCTB.

B cBs3u ¢ pelnieHneM JTMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM JACTCS MOHSATHE O YMCIIOBBIX MPOMEKYTKAX, BBOASATCA
COOTBETCTBYIOIIME Ha3BaHUsI M OOO3HAUYCHUS. PacCMOTpeHHMIO CHUCTEM HEPaBEHCTB C OJHOW IMEPEeMEHHON NPEAIIeCTBYET
03HAKOMJICHUE 00YUaIOIINXCS C TTOHATUAMU MEpeceYeHus: U 00beTMHEHUS MHOXKECTB.

[Ipu pelieHnr HEPABEHCTB MCIOJIB3YIOTCS CBOWCTBA PABHOCHUJIBHBIX HEPABEHCTB, KOTOPBIE PA3bSICHAKOTCS HAa KOHKPETHBIX
npumMepax. Ocoboe BHUMaHHE CIIEAYeT YACTUTh OTPAaOOTKE YMEHHs pelliaTh MPOCTEHINNE HEpaBEHCTBAa Bhaa ax > b, ax < b,
OCTAHOBMBIIIKCH CTICIIMAIBHO Ha cirydae, koraa, a<0.

B sTol Teme paccMarpuBaeTCs TAKKE PELIEHUE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOU, B YACTHOCTH
TAKHUX, KOTOPBIC 3aIMCaHbl B BUJE JBOWHBIX HEPABEHCTB.

I'maBa 5. CteneHs ¢ HeJabIM MOKa3aTeJaeM. JJIEeMEHThI CTATUCTUKH

CreneHp C 1enbIM TOKa3zaTeneM M ee cBoicTBa. CraHmapTHbIM BuJ uuciaa. HauanpHbie cBeneHus 00 oOpraHU3aIMH
CTaTUCTUYECKUX HUCCIICTOBAHUM.

Heab: BeIpaboTaTh YMEHUE MPUMEHSIThH CBOMCTBA CTEMEHU C IEJBIM MOKa3aTeJeM B BBIYUCICHUAX W MPEOOpa3OBaHUSX,
chopMUpOBaTh HAYAJIbHBIC MPEICTABICHUS O COOpE U IPYIIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISAHON MHTEPIPETAIUH.

B or1oli Teme QopMyaupyrOTCS CBONCTBA CTENEHU C IEJIbIM TOKaszaTeraeM. MeToa Jl0oKa3aTelbCcTBa JITHUX CBOMCTB
MOKa3bIBACTCS HA IPUMEPE YMHOXKEHHS CTENEHEW C OJWHAKOBBIMU OCHOBaHUSMHU. JlaeTcs mNOHATHE O 3amucu 4Yucia B
cTaHaapTHOM Buje. [IpuBoasTcs npuMepsl UCIIONB30BAHUS TAKOW 3aMKUCH B (U3HUKE, TEXHUKE U IPYTUX 001acTsIX 3HAaHUM.

VYyanuecs: mojydaroT HadyallbHbIE MPEACTaBICHHUS] 00 OpraHU3allMM CTAaTUCTHUYECKUX HccieqoBaHuid. OHU 3HAKOMATCA C
MOHSTUSMU TeHEPATHHOU M BHIOOPOYHON COBOKYITHOCTH. [IpuBOASTCS TpUMEpHI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX B BUJIC
TaOJIUIl YaCTOT U OTHOCUTENIbHBIX 4acTOT. OOydYaromumcsl mpeayiaratoTcs 3aJaHusi Ha HaXO0XKJACHUE MO TaOJIMIle YacTOT TaKUX
CTaTUCTHUYECKUX XapaKTEePUCTHK, KaK cpeaHee apudmeTwmdeckoe, Moja, pa3max. PaccMarpuBaeTcs BONMPOC O HATJSAHOU
WHTEPIPETAMA  CTATUCTUYECKON wmHpopManuu. M3BecTHbie 0OydYaronmuMmcs CHOCOOBI  HAIJISIIHOTO — TIPEICTABIICHUS



CTaTUCTUYECKUX JTAHHBIX C TIOMOIIBIO CTOJOYATHIX M KPYTOBBIX JUArPaMM PACIIUPSIOTCS 32 CUET BBEJACHUS TaKWX MOHATUN, KaK
MTOJIUTOH ¥ TUCTOTpaMMa.
6. [loBTOpEHME

1.5. Ilnanupyemble pe3yabTaThl H3Y4YeHHsI Kypca ajare0pol B 8 kiacce
PALIMOHAJIBHBIE YHNCJIA

OOyuaromuiics Hay4uTCs:

1 )moHuMaTh 0COOEHHOCTH I€CATUYHON CUCTEMbI CUUCIICHMUS;

2)BiaJIeTh MOHSATUSMU, CBSI3aHHBIMU C JIETUMOCTBIO HATypaJIbHBIX YUCENT,

3)BbIpaXkaTh UKCiIa B SKBUBAJIEHTHOU opme, BbIOMpas Hanlosiee MOAXOISIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYyallUH;

4) cpaBHUBATh U YIOPSIOYMBATH PAIIMOHATIBHBIC YHCTIA;

5) BBINOJIHATH BBIYUCIICHUS C pallMOHATBHBIMH YUCIaMH, COYETasl yCTHBIE U TUCbMEHHBIE IPUEMbI BBIYUCIICHUI, TPUMEHEHUE
KaJIbKYJISITOPA;

OOyyaronuiics Moay4YuT BO3MOKHOCTD:

6) MO3HAKOMHUTHCS C MO3UIIMOHHBIMU CUCTEMAMU CUUCIIEHHSI C OCHOBAHUSAMH, OTJIMYHBIMU OT 10;

7)yriyOuTh U pa3BUTh NPEICTABICHUS O HATYPAJIbHBIX YHCIAX U CBOMCTBAX JIEJIMMOCTH;

8) HAyYUThCA UCTIOIB30BATh MPUEMBI, PATMOHATU3UPYIOLIKE BEIYCHIICHHUS], MPUOOPECTU MPUBBIUKY KOHTPOJIUPOBAThH
BBIUHCIICHUSI, BBIOMPAsk MOIXOJAIIMM ISl CHTYalluH CIOCO0.

JIEMCTBUTEJIbHBIE UMCJIA
OOyuaromuicst Hay4uTCs:

1 )ucrosib30BaTh HaYAJIbHBIE MTPEJICTABICHHSI O MHOYKECTBE ACUCTBUTEIBHBIX YUCET;

2) Bnazets moHsATHEM KBaJPATHOTO KOPHS, MPUMEHSTH €T0 B BEIUUCICHUSIX

OOyuaromuiics MOJIy4uT BO3MOKHOCTb:

3)pa3BUTh MPEACTABICHHE O YUCIIC M YUCIOBBIX CUCTEMAX OT HATYPaIbHBIX 10 JCHCTBUTEIBHBIX YHCEIT; O POJIU BHIYMCICHUN B

YEJIOBEYECKOU MPAKTHUKE;
4)pa3BUTh U YIIIyOUTh 3HAHHS O JCCSITUYHOM 3aIMCH JICUCTBUTEIBHBIX YKCEN (IEPHOAMYCCKUE U HETIEPHUOANUECKUE TPOOH).
N3MEPEHU A, TTPUBJIMOKEHW A, OHEHKN

OOyuaronuicst Hay4YuTCs:

1 )ucnonb30BaTh B X0/1€ PEIICHUS 3a1a4 dJIEMEHTapHbIE MTPEACTABIICHUS, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSIMU
BEJIMYMH.

OOyyaromuiics Moay4YuT BO3MOKHOCTD:

2) NOHSTb, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCIIONIB3YIOTCS I XapaKTEPUCTUKU O0OBEKTOB OKPYIKAIOIIEr0 MUPA, SBISIOTCS
MPEUMYIIECTBEHHO NPUOIMKEHHBIMHU, YTO 110 3aMMCH NPUOIKEHHBIX 3HAUEHUH, COAEPKAIIUXCS B MHPOPMALIMOHHBIX
MCTOYHUKAX MOXHO CYJIUTh O MOTPEIIHOCTU MPUOIMKEHNUS;

3) NOHATH, YTO MOTPEUTHOCTh PE3YyIbTaTa BHIYUCICHUHN T0JKHA OBITH COM3MEpPUMa C MOTPEIIHOCTHIO UCXOAHBIX JaHHBIX



AJITEBPAMYECKUE BBIPAKEHU A

OOyyaromuiicss HayquTCs:

1)Bi1afieTh MOHATUSME «TOXKIIECTBOY», «TOXIIECTBCHHBIC TPEOOPA30BAHUS», PEIIATh 3a/1a4H, COACpKaIe OYKBCHHbIC JaHHEIC,
paboTaTh ¢ hopmynamu;

2)BBINIOIHATH MPEOOPa30BaHMsI BEIPAKEHHIA, COICPIKAIINX CTEIICHHU C [EJIBIMU TTOKa3aTesIMUA M KBaJpaTHBIC KOPHU;

3)BBINIOIHATE TOXKICCTBEHHBIC IMPEOOpPa30BaHMs PAMOHAIBHBIX BBIPAKCHUH HA OCHOBE MpPaBWI HaJ aireOpandecKuMu
TpoOsSIMU

OOyuaromuiics MoJIy4uT BO3MOKHOCTb:

4)Hay4uThCS BBIIOJIHATH MHOTOLIATOBBIE IPEOOPA30BAHUS PALIMOHATIBHBIX BBIPAXKEHUH, IPUMEHSS IUPOKUI HA00Op crIocOO0B
U TIPUEMOB;

5)IpUMEHATH TOKJIECTBEHHbIE IPe0Opa30BaHuUs IS PELICHUS 3a/1a4 U3 Pa3IMYHBIX pa3/iesoB Kypca.

YPABHEHUA

OOyyaromuiics Hay4uTCs:

1l )pemiaTth KBajipaTHbIE U APOOHBIE PALIMOHAIBHBIE YPABHEHUSI C OJHOM IMEPEMEHHOMN

2) MOHMMATh YPAaBHEHHUSA KaK BaXKHEUIITYI0O MAaTEMaTHIECKYIO MOJIEIb JJT OMUCAHUS M H3yUeHUS pa3HOOOPa3HBIX PEaTbHBIX
CUTYaIluH, perraTh TEKCTOBBIC 3a/Ia4H anreOpandeckKuM METOIOM

3) npuMeHsTh TpaduIecKue MPEACTABICHUS ISl UCCICOBAHNS YPaBHEHU

VY4eHUK MOTYYUT BO3MOXKHOCTB:

4)oBnasieTh CHCIUAILHBIMY IPUEMAMH PEIICHHS YPABHEHU, YBEPEHHO IPUMEHSTH arapar ypaBHSHUH ISl peIeHHs
pa3HOO0pa3HbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX MPEAMETOB, MPAKTUKH

5) npuMeHsTh rpaduuecKue MPeACTABICHUS JJIs HCCIICIOBAHNS YPABHEHUH, COAePIKAIMX OyKBEHHBIC KOI()DUITUCHTHI.

HEPABEHCTBA

OOyyaromuiicst Hay4YUTCS:

1)oHUMATh U IPUMEHSTH TEPMHHOJIOTHIO U CHMBOJTUKY, CBSI3aHHBIC C OTHOIIICHUEM HEPaBEHCTBA, CBONCTBA YHCIIOBBIX
HEPaBEHCTB;

2)peniath JIMHEHHBIE HEPABCHCTBA C OJHOM MEPEMEHHOW U UX CHCTEMBbI

3) IpUMEHSITH anmapaT HEPaBEHCTBA JIJIs PEIICHUS 3a/1a4 U3 Pa3JIMYHBIX Pa3lIeioB Kypca

OOyyJarommiics MOJIY4YUT BO3ZMOKHOCTh HAYUUThHCS:

4)pa3HO0Opa3HBIM ITPHEMaM JI0Ka3aTelIbCTBa HEPABCHCTBA; YBEPEHHO NMPUMEHSTD aliapaT HEPaBEHCTB ISl PEIICHHS
pa3HOOOpPAa3HBIX MATEMATUYECKUX 3a]1a4 U 33]1a4 U3 CMEKHBIX IPEIMETOB, IPAKTUKHY;

S)npuMeHsITh KOOPAWHATHYIO IPSMYIO JUTS N300paskeHUs] MHOXKECTBA PEIICHUI TMHEWHOTO HEPABEHCTBRA.

OCHOBHBIE IMTOHATUA,UMCIIOBBIE ®YHKIMHA
OOyyaromuiicst Hay4YUuTCS:
1)moHMMATh U KCIIONB30BaTh (PYHKIIMOHAIBHEIC TOHATHUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHS );



. k
2) ctpouTh rpaduku GyHKUMi Y = X y=x , ICCJIEJTOBATh CBOMCTBA YMNCJIOBBIX (DYHKIIMI Ha OCHOBE U3YUCHHSI TIOBEICHUS UX

rpaduKoOB;
3)noHnMaTh PYHKIMIO KaK BAYKHEHIITYI0 MATEMaTHUCCKYFO MOJICIb JIIsl OIIMCAHUS TPOIIECCOB U SIBJICHUH OKPYKAFOIIEro MHpa,
NPUMEHATh (QYHKIIMOHATBHBIN S3BIK JUTSI OMUCAHMSI M MCCIICIOBAaHUS 3aBUCUMOCTEH MEXTYy PU3NICCKUMHU BEIIMIMHAMH.

OOBy4aIOWIHC 116 1vyyrT BO3MOKHOCTE HAYIHTHCS:

4)ITpOBOJIUTH MCCIICIOBAHNUS, CBSI3aHHBIC C U3YUYECHUEM CBOMCTB ()YHKIIMH Ha OCHOBE TPA(UKOB N3YUYCHHBIX (PYHKITUH
5)ucnonb3oBaTh (YHKIIMOHATIBHBIE MPECTABICHUS U CBOMCTBA (DYHKIIMM JIJISl peIlIeHNs MaTEeMAaTUYECKHUX 3a/1a4 U3 Pa3TuYHbIX
pa3zeloB Kypca.



Temarnueckoe njIaHUPOBAHUE C YUETOM paboyeil mporpaMmbl BOCIIMTAHUS

Tema paznena

Mopnyne BocnuTaTenbHOU porpaMMsbl «IIIKoIbHBIA yPOK»

KosmuecTBo ypokoB

1. PanmonanbHbIE 1poOH

YCTAHOBJICHHE JJOBEPUTEIbHBIX OTHOIICHUH MEXIY
[IEJArOTMYECKUM paOOTHHKOM M €r0 00YVYAIOIUMHUCS, CIIOCOOCTBYIOIIMX
MO3UTHUBHOMY BOCIPHATHIO 00YUaIOIIUMHUCS TPEOOBAHUN B IPOCKO
[IEJArOTMYECKOr0 paOOTHHKA, IPUBICYECHHUIO MX BHIMAHHUS
K 00CYy:KHaeMOM Ha ypoke MHGMOPMAaIMK, aKTUBH3ALMK MX O3HABATEILHON
LCATCIbHOCTH,

moOyKJIeHrEe 00YUaIOIINXCS COOII0IaThL Ha YPOKE OOIIEIPUHATEIE
HOPMBI HOBENEHMS], IIPAaBUIa OOIIEHNS CO CTapIIMMH (IEJarOrHYEeCKUMU
paOOTHUKAMM) H CBEPCTHHKAMU (00YYAIOIIMMHUC), MPUHIMILI YIeOHOH
IUCIHHIUIMHEL 1 CaMOOPTraHU3aliu;

MPUBJCUYEHNE BHUMAHM 00YJAIONIMXCSA K IEHHOCTHOMY aCIEKTY
M3VYAaEMBIX Ha YPOKAaX SBICHMI, OpraHn3auus uX padoThl ¢ MoJIy4aeMoii
Ha YpOKe COLMAILHO 3HAYMMOM MH(pOpMAalel — HHUIIUUPOBAHUE €€
00CYXKIIEHHS, BLICKA3bIBAHUS 00VYAIOMIMMHUCI CBOEr0 MHEHHUSI I10 €€
IMOBOY., BEIPAOOTKH CBOETO K HEHl OTHOIIEHU,

HCIIOJIb30BAHUE BOCTIMTATEIIHLHBIX BO3MOXKHOCTEH COJIEpIKaAHUS
yueOHOro MpeAMeTa Yepe3 JEMOHCTPALMIO 00YJaIOIIUMCs IPUMEPOB
OTBETCTBEHHOTO, TPKIAHCKOTO TIOBEJICHUS, POSIBIICHUS YSITOBEKOIFOOUS
U 100pOCepCUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTCHMSI, 3a/1a9 JUISl PEIICHUS, TPOOJIEMHBIX CUTYAIUH JIJIst OOCYKICHHS B
KJIacce;

NpUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX )OPM pabOTEI C
00VYAIOIIUMHUCS: HHTEJUIEKTYAIBHBIX UTD, CTUMYJIMPYIOIINX
MMO3HABATEILHYIO MOTHBAIIMIO 00YYAIOIINXCS; TPYIIIOBOH Pa0OThI MIIH
paboThI B apax, KOTOPbIE y4aT 00yJaroImuxcsi KOMaHIHON padoTe 1
B3aMMOJICHCTBHIO C IPYTUMH 00YYarOIIIHMHUCST

BKJIFOUEHHE B YPOK UTPOBBIX MPOLIEAYP, KOTOPHIE TOMOTAOT
MOJIJIEPKaTh MOTHBAIIHIO O0YJAFOIINXCS K TIOTYyUCHHUIO 3HAHUH,
HAJIQKUBAHUIO MIO3UTUBHBIX MEXINYHOCTHBIX OTHOIIIEHHI B KJIacce,
MTOMOTAIOT YCTAaHOBJICHUIO JOOPOXKEIATSIIbHON aTMOC(hEephl BO BpeMs
YpOKa;

HHULNMHPOBAHUE ¥ HOAAEPKKA UCCIEIOBATEIBCKON AEATENHLHOCTH
00VYAIOIINXCI B pPaMKaX peaIM3alliyi MMHA MHINBUIYAIbLHEIX M IPYIIOBBIX

HUCCICAOBATCIBCKHUX ITPOCKTOB, YTO AACT 06V‘IaIOH_[I/IMC${ BO3MOXHOCTH
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HDI/IO6DGCTI/I HaBBIK CAMOCTOATCIBHOTO PCHICHUA TGODCTHHGCKOﬁ
HDO6J'I€MBI, HaBBbIK TCHCPHUPOBAHUA U Od)O]I)MJ'ICHI/IH COOCTBEHHBIX Hﬂeﬁ,
HaBbIK YBAXKUTCIIbHOI'O OTHOMICHHUA K YY>KHM HIACAM, Od)ODMJIeHHbIM B
Da6OTaX APpYTrux HCCHCHOB&TCHCﬁ, HaBbIK HV6J'II/I‘IHOFO BBICTYIIJICHUA IIEPE

aV,Z[HTODHGfI, APTYMCHTHUPOBAHUA U OTCTaMBaAHUA CBOCH TOYKHU 3pCHUA.

2. KBanpatHble KOpHU

YCTAHOBJICHUE JJOBEPUTEIbHBIX OTHOIICHUH MEXIY
[1€IArOIrMYECKUM PaOOTHHKOM M €r0 00YYaIIIMMUCS, CIIOCOOCTBYIOIIUX
MO3UTHMBHOMY BOCIPHITHIO 00YYAIOIIUMHUCI TPEOOBAHUN K IPOCKO
[EeJarOTMYECKOr0 paOOTHHKA, IIPUBICYECHNUIO MX BHUMAHUS
K 00CYy:KIaeMOM Ha ypoKe HHGbOpMAaIliK, aKTUBU3AIIMK MX O3HABATEILHON
LCATCIbHOCTH,

moOyKJIeHrEe 00YUaIOIIMXCS COOII0IaThL Ha YPOKE OOIIENPUHATEIE
HOPMBI HOBEIEHMS], IIPAaBHIa OOIIEHNS CO CTAapIIMMH (IEJarOrHYeCKUMU
paOOTHUKAMM) H CBEPCTHHKAMU (00YYAIOIIMMHUCA), IPUHIMIEI YIeOHOH
IUCIHHIUIMHEL M CaMOOPTraHU3aliu;

MpUBJICUYEHNE BHUMAHM 00YJAIOIMXCs K IEHHOCTHOMY aCIIEKTY
M3Yy4aeMbBIX Ha VPOKaxX SBJICHMI, OpraHu3anus ux paboTkl C I10JIy4YaeMOil
Ha YpOKe COLMaILHO 3HAUMMOM MH(MOpMAaIIel — HHUIIMUPOBAHUE €€
00CYKJIEHHS, BBICKA3bIBAaHUS 00YJAIOIIMMHUCS CBOETO MHEHHS I10 €€
IMOBOJY., BEIPAOOTKH CBOETO K HEHl OTHOILIEHUS;

HCIIOJIb30BAHNE BOCTIMTATEIIHFHBIX BO3MOXKHOCTEH COJIEpIKAHUS
yueOHOro MpeaAMeTa 4epe3 JEMOHCTPALMIO 00YJaIOIIMCs IPUMEPOB
OTBETCTBEHHOTO, TPKIAHCKOTO TIOBEJICHUS, POSIBIICHUS YSITOBEKOTFOOUS
U 100pOCEepICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTCHHSI, 3a/1a9 JUIS PEIICHUS, TPOOJIEMHBIX CUTYAITUH JIJIsT OOCYKICHHS B
KJ1acce;

MIpUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX )OPM pPabOTEI C
00VYAIOIIUMUCS: HHTEJUIEKTYAIBHBIX UTD, CTUMYJIMPYIOIIHNX
MMO3HABATEILHYI0O MOTHBAIIMIO 00YUAIOIINXCS, TPYIIIOBOH Pa0OThI MIIH
paboThI B apax, KOTOPBIE y4aT 00yJaroImuxcsi KOMaHIHOH paboTe 1
B3aMMOJICHCTBHIO C IPYTUMH O0YYarOIIIHMHUCS

BKIJIFOUEHHE B YPOK MTPOBBIX MPOLIEAYP, KOTOPHIE TOMOTAOT
MOJIJIEPKaTh MOTHBAIIIO O0YYAOIIUXCS K TIOTYYCHUIO 3HAHUH,
HAJIQKUBAHUIO MIO3UTUBHBIX MEXINYHOCTHBIX OTHOIIIEHHI B KJIacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeNbHOU aTMOC(Ephl BO BpeMsI

YpOKa;
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3. KBagpaTHblie ypaBHEHUs

YCTAHOBJICHUE JOBECPUTEILHBIX OTHOIICHUH MEKIY
IeJArorM4ecKuM pabOTHUKOM M €r0 00YYAIOIIMMHCS, CIOCOOCTBYIOIIMX
IIO3UTUBHOMY BOCIIPHAITUIO 00yYaroImuMucs TpeOOBaHUI U IIPOCKO
IEeJArOrM4YeCcKOro pabOTHUKA, IPUBICUYSHHUIO X BHUMAHHUSA
K 00CYyKHaeMOH Ha ypoKe HHGOPMALIMN, AKTUBU3ALMY UX II03HABATEILHON
IEATENLHOCTH;

MOOYKJIEHUE 00YYAIOIIUXCS COOII0IATh HA YPOKE OOIICIPUHSITEIE
HOPMBI HOBEIEHUS, IpaBUIa OOIICHHS CO CTAPIIMMH (IeJaroruyeCKuMU
pabOTHHKAMHU) M CBEPCTHUKAMH (00YUAIOIIMMHUCS), IPUHIMIEL Y4eOHOH
JUCHHIUIMHBL M cCaMOOPraHU3aliu;

[IPUBJICYEHHNE BHUMAHKS 00YYAIOIMXCS K IEHHOCTHOMY aCIEKTY
H3yYaeMbIX Ha YPOKAaX SIBICHMH, OpraHMu3alys UX paOoThI ¢ MOJIy4aeMoi
Ha YPOKE COLMAJILHO 3HAYMMOM HHPOpMallkel — HHUIIMUPOBAHHE €€
00CYKIEHHS, BEICKA3bIBAHUSA 00YYAIOIIMMHUCI CBOET0 MHEHHS 110 €€
IIOBO/J1Y, BEIPA0OTKHU CBOEr0 K HEH OTHOIIECHUS,

HCII0JIh30BaHHUE BOCIIMTATEIILHBIX BO3MOXKHOCTEH COICpIKAHUS
y4eOHOTr0 MpeaMeTa yepes IEMOHCTPAINI0 00yJatoUMCs IPUMEPOB
OTBETCTBEHHOTO, TPAKJAHCKOTO TIOBE/ICHUS, IPOSIBICHUS YETOBEKOIIOOUS
1 100pOCEepACYHOCTH, YePe3 MOI00p COOTBETCTBYIONIUX TEKCTOB /IS
YTEeHUS, 33]1a4 JIsl PEIICHUS, TPOOIEMHBIX CUTYAIUH AJIs1 OOCYKICHHUS B
KJjacce;

IIPUMEHEHHE Ha YPOKE MHTCPAKTUBHEIX (hOpM pabOTHI ¢
00YYaOIIMMHCS . UHTEIUIEKTYAIbHBIX MI'D, CTUMYIUPYIOIIUX
ITO3HABATEJIbHYIO MOTHUBAIIMIO 00YYaIOIMXCSl; TPYIIIIOBOM paOOThI MIIN
paboThl B Iapax, KOTOPbIE y4aT 00yJaromuxcsi KOMaHIHOH pabore 1
B3aMMOJICHCTBUIO C IPYTMMHU 00yYalOIUMHUCS;

BKJIFOUEHHE B YPOK HTPOBBIX MPOIIEIYP, KOTOPHIE ITOMOTAOT
MOJJIEpKaTh MOTHUBAIIMIO 00YYAIOIINXCS K TIOTYyYSHHUIO 3HAHUH,
HaJTAKUBAHUIO TTO3UTHBHBIX MEKJINYHOCTHEIX OTHOIIIEHHH B Kitacce,
MOMOTAIOT YCTAaHOBIICHUIO JOOPOKENaTeNbHON aTMOC(hephl BO BpeMs

YpOKa,
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4. HepaBeHcTBa

YCTaHOBJICHUE JOBEPUTENLHBLIX OTHOIIECHHH MEKTY
[EeJArorn4eCcKuM pabOTHUKOM U €r0 00YYAIOIIMMHUCS, CIIOCOOCTBYIOIINX
MO3UTHMBHOMY BOCIIPHITHIO 00YYAIOIIUMHUCI TPEOOBAHUN U IPOCKLO
MEeJArorM4ecKoro paboTHUKA, IPUBICYCHHUIO MX BHUMAHHUS
K 00CyKHaeMoOH Ha YpoKe HHGOPMALIMN, AKTHBU3ALMN UX II03HABATEILHON
JIEATEIbHOCTH;
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MOOYKJIEHUE 00YYAIOIIUXCS COOII0IaTh HA YPOKE OOIICIPUHSIITELIE
HOPMBI HOBEIEHHUS, IpaBUIa OOIIECHHS CO CTAPIIMMH (IeJaroriyeCKUuMU
pabOTHUKAMH) U CBEPCTHUKAMU (00YUYAIOMMMUCS ), IPUHIUIILL YYEOHON
JUCHHIUIMHBL M cCaMOOPraHU3aliu;

[IPUBJICYCHUE BHUMAHKS 00YYAIOIMMXCS K IEHHOCTHOMY aCIEKTY
H3y4aeMbIX Ha YPOKAaX SIBJICHMHI, OpraHn3alusa UX paOoThl ¢ MOJIy4aeMoi
Ha YPOKE COIMAILHO 3HAYUMOM MH(pOpMAIEeH — MHUIIUUPOBAHKUE €€
00CYKJIEHHS, BEICKA3bIBAHUA 00YYAIOIIMMHUCI CBOET0 MHEHHS I10 €€
IIOBO/J1Y, BEIPA0OTKHU CBOEr0 K HEH OTHOIIECHUS

HCII0JIb30BaHHUE BOCIIMTATEIILHBIX BO3MOXKHOCTEH COICpIKAHUS
y4eOHOTr0 MpeaMeTa uepes IEMOHCTPAINI0 00yJarouMCs IPUMEPOB
OTBETCTBEHHOT'0, TPAKIAHCKOTO ITOBEICHHMSI, POSBICHUS YSIIOBEKOIOOMS
1 J00pOCEePACYHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIUX TEKCTOB JIJIs
YTEeHUS, 33]1a4 JUIs PEIICHUS, TPOOIEMHBIX CUTYAIlUH 1711 OOCYKIACHHUS B
KJjacce;

NpUMEHEHNE HA YPOKE MHTEPAKTUBHBIX (hOpM pabOTEHI ¢
00YYaOIIMMHCS . UHTEJUICKTYAIbHBIX MI'D, CTUMYIUPYIOLIUX
ITO3HABATEJIbHYIO MOTHUBAIIMIO 00YYaIOIMXCSl; TPYIIIIOBOM paOOThI MIIN
paboThl B Iapax, KOTOPbIE y4aT 00yJaromuxcsi KOMaHIHOH pabore 1
B3aMMOJICHCTBUIO C IPYTUMHU 00Y4arOMIMMHUCS;

BKJIFOUEHHUE B YPOK HTPOBBIX MPOIIEIYP, KOTOPHIE ITOMOTAOT
MOJJEP>KaTh MOTHUBALIMIO 00YYAIOIINXCS K TTOTYyYSHHUIO 3HAHUH,
HaJIAKUBAHUIO TTO3UTHUBHBIX MEKJINYHOCTHBIX OTHOIIEHHH B Kitacce,
MOMOTAIOT YCTAaHOBIIEHUIO JOOpOXKeNaTeNbHON aTMOC(hepsl BO BpeMs
YpOKa;

MHUIIMAPOBAHKUE U MOJIEPIKKA UCCACAOBATEILCKON ACATEIbHOCTH
00YYaOIIMXCs B paMKax peaM3allii UMK MHIMBUIYAIbHBIX U IPYIITIOBBIX

HUCCICAOBATCIABCKHUX MTPOCKTOB, YTO AACT 06V‘-IaIOIJ_[I/IMCH BO3MOXHOCTb
HDI/I06DGCTI/I HaBBbIK CaAMOCTOATCIBHOTO PCHICHUA TGODGTquCKOﬁ
HD06JICMBI, HaBbIK TCHCPHUPOBAHUA U Od)ODMJ'IeHI/IH COOCTBEHHBIX HUaeH,
HaBBIK YBAXKUTCIIbHOI'O OTHOMICHHUA K YYKHM HICIAM, Od)ODMJ'IeHHI)IM B
pa60Tax JPYTUX UCCIEa0BaTeNIeH, HABBIK HV6J'II/I‘-IHOTO BBICTYIIJICHUSA IICPE
aV)IHTODHefI, APTYMCHTHUPOBAHUA W OTCTaMBAHUA CBOCH TOYKHU 3pECHUII.

5.

Crernens ¢ OCJIBIM ITOKA3aTCICM.

DJIEeMEHTHI CTAaTUCTUKH

YCTAHOBJICHHUEC JOBCPUTCIBbHBIX OTHOH_ICHI/Iﬁ MCXKIY
[EIArOrM4eCKUM PAaOOTHUKOM U €ro 00VYaKIIMMHUCI, CHOCOOCTBYIOIIUX
[IO3UTHBHOMY BOCIPUATHIO 00yUYAOIIMMUCS TPEOOBAHNI U IIPOCHO
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[IEJArOTMYECKOr0 paOOTHHKA, IPUBICYECHHUIO MX BHIMAHUS
K 00Cy:KIaeMOM Ha ypoke MHGMOPMAIMK, aKTUBH3ALIMY UX MO3HABATENLHON
LCATCIbHOCTH,

noOyKJIeHrEe 00YUaIOIIUXCS COOII0AaTh Ha YPOKE OOIIENPUHATEIE
HOPMBI HOBEEHMS], IIPAaBUIa OOIIEHNS CO CTapIIUMH (IEJarOrHYECKUMU
paOOTHUKAMM) M CBEPCTHHKAMU (00YYAIOIMMHUCS), IPUHIMIIEI YIeOHOH
IUCIHHIUIMHEL M CaMOOPraHU3aliu;

NPUBJICUYECHNE BHUMAHMA 00YYAIOIMXCS K IEHHOCTHOMY acCIEKTY
M3VYAaEMBIX Ha YPOKAaX SBICHMI, OpraHn3auus uX padoThl ¢ MoJIydaeMoii
Ha YpOKE COLMAILHO 3HAUMMOM MH(pOpMAaIINell — HHUIINMPOBAHHUE €€
00CYXKIIEHHS, BLICKA3bIBAHUSA 00VYAIOMINMHUCI CBOET0 MHEHMSI 110 €€
IOBOY, BEIPAOOTKH CBOETO K HEHl OTHOIIECHU,

HCIIOJIb30BAHNE BOCTIMTATEIIHLHBIX BO3MOXKHOCTEH COJIEPIKAHUS
yueOHOro MpeaMeTa Yepe3 JEMOHCTPALMIO 00yJaroIMCs IPUMEPOB
OTBETCTBEHHOT'O, TPKIAHCKOTO TIOBEICHUS, IIPOSIBIICHUS YSIIOBEKOITFOOHS
U 100pOCEepCUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTCHHUS, 33149 JUIsl PEIICHUS, TPOOJIIEMHBIX CUTYAIUH JIJIsi OOCYKICHHS B
KJIacce;

NpUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX )OPM pabOTEI C
00VYAIOIIMMUCA: HHTEJUIEKTYAJIBbHBIX UT'D, CTUMYJIMPYIOIIMX
MMO3HABAaTEILHYI0O MOTHBAIIMIO 00YYAIOIINXCS; TPYIIIOBOH Pa0OThI MIIN
paboThl B apax, KOTOPbIE y4aT 00yJaroImuxcsi KOMaHIHOH paboTe 1
B3aMIMOJICHCTBHIO C IPYTUMH O00YUarOIIIHMHUCS,

BKJIFOUEHHE B YPOK UTPOBBIX MPOLIEAYP, KOTOPHIE TOMOTAOT
MOJIJIEPKaTh MOTHBAIIIO0 00YJAOIINXCS K TIOTYyYSHUIO 3HAHUH,
HAJIQKUBAHUIO MIO3UTUBHBIX MEXINYHOCTHBIX OTHOIIIEHH B KJIacce,
MTOMOTAIOT YCTAaHOBJICHUIO JOOPOXKEIATSIIbHON aTMOC(hephl BO BpeMs

ypoKa;




TemaTuueckoe IIAaHUPOBaHHUE yqeﬁﬂoro MaTepuaJia

Ne Tema JHara
Bunpl nesTenbHOCTH yHaluxcst 1Al
dakt
Panmonans Bakaanmasap(11)
1 KpICKBIYBI TanIKBIpIay GOpMyIazapsiH Kabatiay DopMyIMPOBKA MOHATHS «PALHOHATIBHOC BBIPAXKCHHEY, | 4,09
2 Panmonans aHjaTMaap YMETb pa3jinyaTh LEIbIC U )IpO6HBIe BbIpaXXCHUS, 6.09
HAXOJHUTh 3HaUEHUE APOOU. YMETh HaXOJUTh MPU
KaKUX 3HAYCHUSIX MEPEMEHHON HMEET CMBICT
paloHaIbHOE BhIpaXKEHHE, JOMYCTUMbIC 3HAYCHHUS
MIEPEMEHHON B BBIPOKEHUH, 00JIACTh ONPEACIICHUS
byHKIIUN
3 BaKHaHMaHBIH TOII Y3JIere. q)OpMy.HI/IpOBaTB OCHOBHOE CBOMCTBO paHHOHaHBHOﬁ 7.09
4 BaKHaHMaﬂapHBI KBICKapTy. I[pO6I/I 1 NPpUMCHSATH €ro JJIst Hp606pa3OBaHI/Iﬂ Hp06eﬁ. 11.09
5 Panmonane BakiiaHMasiap KyJiIaHbIII MUCAJUIAP YUIY. 3HaTh aJITOPUTM COKpALIEHUS IpoOH, yMETh MPUMEHSATH | 13.09
€ro MpH BHIMIOJTHEHUH 3a]IaHUS
6 Baxknayusutaper 6eprepie OynraH BakJaHMalapHbI KYIILY. BeInonHATE crnokeHue qpodeit ¢ 0MHAKOBBIMU 14.09
7 Baxknayusuiaper 0eprepie Oyiran BakjJaHMaIapHbI ay. 3HaAMEHATEJSIMU, YMEThb (POPMYJIMPOBATH AITOPUTM 18.09
JIEUCTBUA U TPUMEHSATH €T0
BrimonHATE cioxenue apooeit ¢ 0JuHaKOBBIMU
3HAMEHATEJSIMH, ONPEACIIUTh AITOPUTM JEHCTBUM,
YMETh MPUMEHSTH €TO0
8 Baknayusutapsl Tepie OyiraH BakJIaHMaJIapHBI KYITY. BoimoHsaTh croxkenue Apodeii ¢ pasHbIMHU 20.09
9 Baknayusutapsl Tepie OyiraH BakJIaHMaJapHbI KYILY. 3HAMEHATEJISIMH, ONIPE/IENTUTD aJlTOPUTM JICHCTBHH, 21.09
10 BaxranManapHbIH cymMMackl hom aepmachl TeMachlHa MUCAJIIAp YHIITY. YMETb IIPUMEHSATH €TI0 25.09
BhInonHATE ciiokeHue Apooei ¢ pa3HbIMU
3HAMEHATEJSIMU, ONIPEAETUTD aJITOPUTM JICHCTBHIA,
YMETh MPUMEHSTH €T0
11 KonTtpons 3m Nel 27.09

Panuonans Bakiaanmanap(12)




12
13
14
15
16
17
18
19

20
21
22

23

24
25
26

27
28
29

30

31
32
33

Xaranap ecteH9 11 BakianMmanapHbl Tankeipiay.

BaxnanManapHsbl Tankblpiiay TEMachblHa MUCAJUIap YUMIY.

BakiianManapHbl JopaKara KyTapy.

BaxnanManapHbl JOpayKora KyTopy TeMachblHa MUCAJUIAP YULILY.
Baknanmanapusl 6yny.

Baknanmanapusl Oyiry TeMacklHa MUCAILIIAp YUY,

Panmonans aHjiaTManapHbIH POBEILIEH Y3T9pTy.

Pannonane apaTManiapHbIH POBEIIEH Y3IopTy TEMAchblHa MUCAILIAP YMIILY.

y=X/K (yHKIHsICE.
y=x/K (yHKOusce rpaurel.

BaKHaHMaHapHBIH TAIIKbIPYbIT'bIIIbI hom eneriie TemacbiHa MUcCaJiap 4diry.

KonTpons smr Ne2
KBaapar tambipaap(15)

Xaranap ecreHa9 s Parmonans caHHap.
Hppanuonans caHHap.
Peanp canHap TeMachIiHA MUCAJUIAP YHIY.

KBanpat Tambipiap.
ApudMeTHK KBaJIpaT TaMbIp.
X =a TUre3JoMace.

KBaszaT TaMBIPHBIH SIKbIHYa KLIﬁMMQTHQpCH Ta6y.

y= X ¢yHKOHICE.
y= X d¢yHKOusIce Tpadurs .
KBagpaT TambIpnap TemachlHa KapaTa MUCaJuIap YUmly.

BrImonHATe yMHOXKEHHE APOOeii, onpeaenuTh
QITOPUTM JIEUCTBUS, YMETh IPUMEHSTH €r0

BrimonHsaTe Bo3BeeHHE IPOOH B CTEIIEHB, ONPEACTUTD
QITOPUTM JICUCTBUS, YMETh IPUMEHSATD €TO0.
Belinonuate JielIeHue npobeid, pazuyHbIe

peoOpa3OBaHUs PAIIMOHAIBHBIX BRIPAKEHUH.
BEIONHSATE ClIOKEHHE, BEBIYUTAHUE, YMHOXKEHUE U
JIEJICHUE PAIIMOHAIBHBIX JPO0Cii, MHOTOIIIATOBBIE
peoOpa3OBaHUs PAIIMOHAIBHBIX BRIPAKEHUH,
MIPUMEHSISI ITUPOKHUIA HAOOP CIIOCOOOB M MMPUEMOB

dopmynrpoBaHuE onpeeacHus GYHKI 00paTHOU
MPOIMOPLUOHAILHOCTU Y=K/X, TJie K He paBHO 0,
YMETh CTPOUTH €€ rpaduK, 3aIOMHHUTH ONIPE/ICIICHNC
runepOoIIbl, TOHUMATh U UCIIOJIb30BaTh
(YHKIIMOHATILHBIC TIOHSTHS U A3BIK (TCPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHHS ),

[TpuBOIMTE IpUMEpPBI PALIMOHAIBHBIX YHCET,
CpPaBHMBATh U YIOPSA0YMBATh PAllMOHAJILHBIE YK CIIA
[TpuBOIMTE IPUMEPBI PALIMOHAIBHBIX U
MPpaLMOHATILHBIX YHCEN, CPaBHUBATh YMCIa

Brnazners moHATHEM KBaApaTHOTO, HAXOAUTh 3HAUYEHUS
apu(mMeTHyecKux KBaJpaTHBIX KOpHEH

HaxonuTs 3HaueHus apupMeTHUIECKUX KBaIPAaTHBIX
KOpHEM, MoJb3ysACh TaOIHUIe KBaApaTHBIX KOpHEH,
ONPEAEIATH CMBICI BBIPAXKEHHUS, CTOALLETO 0] KOPHEM
KBaJIpaTHBIM, HAXO/IUTh 3HaYCHHE NTePEMEHHON
Pemate ypaBHEHUS, ONIPENENSATh CMBICI BBIPAKEHH,
HaXOJUTh MPUOIUKEHHOE 3HAUEHHUE KBaIPaTHOTO

OKpHS
Crpouts rpaduk GyHKIUHN Y = Jx , bopmynupoBartb
CBOWCTBA (DYHKIIMH, TOHUMATh U UCIIOJIb30BaTh
(yHKIMOHATIBHBIE TOHATUS U SA3BIK (TEPMHHBI,

28.09
2.10
4.10
5.10
9.10
11.10
12.10
16.10

18.10
19.10
23.10

25.10

26.10
8.11
9.11

13.11
15.11
16.11

20.11

22.11
23.11
27.11




34
35
36
37
38
39
40

41
42

43

44

45
46

47

48

49
50
51
52

TanksIpybIrBIIITAaH KBAJAPAT TaMBIP.

Baknanmaznan kBajpaT TambIp.

JIopaxKooH KBaIpaT TaMbIp.

ApudMeTHK KBaJIpaT TaMbIpJiap TeMachblHa MUCAJUIAP YUY

KonTposb smr Ne3

KBaapar Tambipiap(6)
Xaranap ecTeH9 311 TanKpIpiaaydbIlHbl TAMBIP TAMIaChl THIIIBIHA YBITAPY.
TankeipiaaydslHbl TAMBIP TAMTAChl THIIIBIHA YBITAPY TE€Ma-ChIHA MUCAJLIIAP
YHUIY.
TankeIpiaaydblHbl TAMBIP TAMIachl aCThIHA KEPTY.
TanksIpiiay4dslHbl TaMBIP TAMIachl aCThIHA KEPTY TEMACBIHA MUCAJLIAP
YUIILY.
KBagpart tambIpiiapHbl 3U€HS ajiraH aHJaTMaTapHbBIH POBEIICH Y3TPTY.

Kontpoinb s Ne 4

KBaapart Turesaamasap.(15)

KBagpar tTuresnoMoHeH Omirenomace.
Tynbl Oynmaran KBaJpaT TUTE3JIOMAIIP.

KBanpar tTure3noManopHe nKeOYbIHHBIH KBaPAThIH a€pHhIIl YbIrapy FOJIBI
OeoH uuIy.

WkeOybIHHBIH KBAaPAThIH a€phbIIl UbIrapy FOJIbl OSJIOH YUIIYT KapaTa
MUcaiap Yuily.

KBanpar ture3inoma hom aHbIH TaMbIpiapbl TEMAachlHa MUCAIUIAP YHUIITY.
KBaapar tureznomonopue 1 gopMysa KyJIaHBI YUIITY.

1 opmyna KynaHbII YUIIYT KapaTa MUcaJIap YUMIy.

KBanpar tureznomanapae 2 ¢opmyna KyJUTaHbIN YHUITY.

CHMBOJIMYECKHE 0003HAYCHHS ),

[TpuMeHsTh TeOpeMbl O KOpHE U3 IPOU3BENICHUS U
JipoOu B MpeoOpa30OBaHUM BRIPAXKEHUN
Jloka3bIBaTh TEOPEMBI O KBaJIPATHOM KOPHE U3
CTETICHH, IPUMEHSTh UX B MPEOOPa30BAHUH
BBIPAKCHU I

BEIHOCUTH MHOKHTEIIB 32 3HAK KOpPHs U BHOCHUTDH
MHOXHUTCJIb 110 3HAK KOPHA

Ucnionb3oBath GOpMyIIbI COKPAILIEHHOTO YMHOKEHHS
MIpH PeoOpa30BaHUH BBIPAKEHUH, COAEPKAIINX
KBaJpaTHbIE KOPHU

3HaTh ONpeereHNe KBaIpaTHOTO YPaBHEHUSI, peliaTh
KBaJIpaTHBIEC YPABHEHHUS

CdopmynupoBath onpeneneHrne U arOPUTM PeIIeHUs
HETIOJIHBIX KBaJAPATHBIX YPAaBHEHUS, PEIIaTh HEMOIHbIE
KBaJIpaTHbBIE YPABHEHUS

Pemrars kBagpaTHble ypaBHEHHUSI, IOHUMATh YPaBHEHUS
KaK BaXHEHIIYI0O MATEMAaTUYECKYIO MOJIEIb [T
OTIMICAHUS U U3YUEHUS Pa3HOOOPA3HBIX PeaIbHBIX
CUTYallM, pelIaTh 3a/1a4d ¢ IPUMEHEHUEM KBaJAPATHBIX
ypaBHEHUU

CdhopmynupoBaTh alrOpUTM pEIICHUs KBaIPaTHOTO
YPaBHEHUS, UCCIIEN0BATH KBAIPaTHOE YPABHEHUE 11O

29.11
30.11
4.12
6.12
7.12
11.12
13.12

14.12
18.12

20.12

21.12

25.12
27.12

28.12

10.01

11.01
15.01
17.01
18.01




53
54
55
56
S7
58

59

60
61

62
63
64

65
66
67
68

69
70
71
72
73
74
75

76
77

78
79

2 popmyna KyJUTaHBI YUOIYTS KapaTa MUCAJUIap YHIIY.

KBazpar Ture3noManop ApA9IMEH/I0 MACHIIAIQP UYUIIY.

KBaznpat Tureznomanap sSpaoMeH 19 MOChAIINIOP YHILLY.

Buet Teopemacsl.

Buer TeopemacsiHa KapaTa MUcaIap YUIILY.

KBazpar turesnoma TambIpiapblHbIH (OpMYyJIachl TeMachblHa MHECAILIAP
YUITY.

KonTposs a1 Ne 5

KBaapar Ture3omMainap(9)
Xatanmap ecTeH 19 3111. BakimaHManbl paiioHalb TUTE3JIOMAJIOpHE YHIITY.
Baknanmansl palilnoHainb THIe3JIOMAIOpHE YUILYTO KapaTa MUcaliap
qHUmy.
Parmonans TUre3moMamop sApJOMEHId MOChAIISP YHILY.
Parmonanb THTe371oMamIop SPAOMEHId MOCHIINISP YHIITY.
Panmonans TUre3moMamop sApJOMEHId TH3IIEKKS KapaTa MOChaJIaJIap
YUY
TuresnomanopHe rpaduk 101 OSJIoH YuIIy.
TuresnomanopHe rpaduk 10 O€JIoH YUY TeMAachlHA MUCAJUIAP YULIY.
Baknanmansl palinoHaib THIe37OMAJIOp TEMacklHAa MUCANIAp YUMIY.
KonTtpons sm Ne 6

Turescesaexop(20)
Xaranap ecteno 311 CaHIbl TUTE3CE3JICKITP.
CaHIbl TUTE3CE3IEKIOPHEH Y3IEKIIope.
CaHnitbl TUTE3CE3NEKIIOPHE KYIITY.
CaHIbl TUTE3CE3ICKIOpPHE KYITy TeMachlHA MUCAILIIAD YHIITY.
CaHJTBI TUTE3CE3JICKIIOPHE TAINKBIPIIAY.
CaHmbl TUTE3CE3ICKIIOPHE TAIKBIPJIay TEMAChIHA MUCAIIAP YHIILY.
Canutbl THTE3CE3TIEKIIOp hoM anmapHBIH Y37IeKIope TeMachlHa MUCAIIIap
YHIITY.
KoHntposb 511 Ne 7

Camnuel apanap.
Canbl apanap TeMacblHa MUCAJJIAp YHUIILY.
Canutbl apanapHbl KOOpAXHATAIAP TYPHICHIHAA OUITENAY.

JTUCKPUMHUHAHTY U KO3 uimenTam, 3aIOMHUTD
dbopMyy KOpHEH KBaJpaTHOTO YpaBHEHHS

CdhopmynupoBaTh alTOPUTM PEIICHUS HEMOIHOTO
KBaJIpaTHOT'O ypaBHEHUS, 3alIOMHUTH (DOPMYITy KOpHEH
KBaJI[paTHOI'O0 YPaBHEHUS

CdhopmynupoBaTh alTOPUTM PEIICHUS KBaJAPATHBIX

ypaBHEHUH ¢ MOMOLIBIO Teopembl Buera

CdhopmynupoBaTh aTOPUTM PEIICHUS JPOOHBIX
palMOHANIBHBIX YPaBHEHUMH, CBOJIS peIlIEeHHE TaKuX
YPaBHEHMH K PELICHUIO JTUHEHHBIX U KBAaJPAaTHBIX
YPaBHEHHH € MOCIEAYIOUIMM UCKIIOUEHUEM
IIOCTOPOHHUX KOpHEH

AJIFOpI/ITM peIICHNA TCKCTOBBIX 3a1a4 Ha ABHUIKCHUC.
Pemats TekcTOBBIC 3aaa4u, UCIIO0JIb3Ys B KaUCCTBEC
anredpanvecKkoi Moieu IpoOHbIE ypaBHEHUS
3Hath rpaduueckuii crnocol penieHns ypaBHeHUH.

DopMyJIUPOBATH ONPEICIICHUE YUCITOBBIX HEPABEHCTB,
YMETb UHTEPIIPETUPOBATH HEPABEHCTBO C IIOMOILBIO
KOOPAWHATHOW MPSIMOM, TOHUMATh U IIPUMEHSATH
TEPMHHOJIOTHUIO U CUMBOJIUKY, CBA3aHHBIE C
OTHOLIEHWEM HEPABEHCTBA,

@opMyIMPOBATh AJITOPUTM CIIOKEHUS YHUCIIOBBIX
HEPaBEHCTB, YMETh IIPUMEHSATH €T0
@opMyIMpPOBATH AJITOPUTM YMHOKEHHUSI YUACIOBBIX
HEPaBEHCTB, YMETh IPUMEHSATH €TI0

Haxonuth nmepeceuenue u o0beIMHEHNE MHOKECTB
B YACTHOCTH YHUCJIOBBIX TPOMEKYTKOB MTOHMUMATh U
MIPUMEHSATHh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C

22.01
24.01
25.01
29.01
31.01
1.02

5.02

7.02
8.02

12.02
14.02
15.02

19.02
21.02
22.02
26.02

28.02
29.02
4.03
6.03
7.03
11.03
13.03

14.03
18.03

20.03
21.03




80
81
82
83
84
85
86
87

88

89

90

91
92

93
94
95
96
97

98

99

100
101
102
103
104
105

bep y3ropenuiene TUre3ce3eKIopHe YUITY
bep y3ropenuiene TUre3ce31eKIopHE YNLTY
bep y3ropenuiene TUre3ce3eKIdpHE YUITY
bep y3ropenuiene cbI3blK4a TUTE3CE3IEKIP.
bep y3ropenwuiene TUre3ce3IeKIdp CUCTEMAIAPBIH YUY .
Hkeie TUre3ce3neKIopHe Ynuny.
Y3ropenuieHeH MOMKHH CaHaJITaH KbIMMMOTIIOpPEH Taly.
bep y3ropeuuiene TUre3ce3nekiIop CUCTEMAIapbIH YUAILLIYTS Kaparta
MHCaJUIap YUIIY.
KonTtposb s Ne 8
Beren kypcaTkeuse 1apaka(9)
Xaranap ecTeH9 3111 beTeH TUCKIpe KYpCITKewIe JOPIKIHEH
ounrenomMace.
Beten THckope KypcaTkeuse JopaKoHEeH OureaoMaoce TeMachiHa
MHCAJJIAp YUIIY.
beten Tuckope KypcoTKewie OpIKIHEH Y3IEKIIdPE.
beTeH THCKape KypCoTKeUsie JOPAKIHEH Y3JIEKIOpE TEMAChIHA
MUCaJUIap YUIILY.
CaHHBIH CTaHJAPT POBEIIIE.
CaHHBIH CTaHJAPT pIBeIlIe TEMAChIHA MUCAIIAP YUIITY.
SIKpIHYA KBIMMMOTJIOPHEH, SI3bLIBIIIBI.

SIxpIHYA KBIﬁMMSTHSp OCTCH/Q I'aMaJIUI9p TEMACblHA MHUCAJIJIAp YUIITY.

KonTpo:as a1 Ne9

Kabartnay(4)
Kabarnay.KBagpat turezmomomnap.
Kab6arnay. Turescesnexiop.
Mowmraknay.
BaknanmaHbIH TeI y3iiere.
Baxnayusutapel 6eprepiie OynraH BakjJaHMalapHbI KyIILY.
Baknayusuiapsl 6eprepie Oyiaran BakJIaHMalapHbI aly.
Baxnayubutapel Tepiie OyiraH BakjiaHMajapHbI KymIy.
KabGarnay

OTHOILIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX
HEPABEHCTB;
CdhopmynupoBaTh alrOPUTM pPEIICHUS HEPABEHCTB C

OJHOM EPEMEHHOM, YMETh IPUMEHSITH €ro. Pemarp
JIMHENHbIE HEPABEHCTBA

CdhopmynupoBaTh aNTOPUTM PEIICHUS CUCTEM
JIMHEMHBIX HEPABEHCTB. PemaTh CUCTEMBI JIMHEWHBIX
HEPaBEHCTB, B TOM YHCJI€ TAKHX, KOTOPHIC 3allCaHbI B
BH/JI€ IBOMHBIX HEPABEHCTB

3HaThb OIIpCACIICHUC CTCIICHU C LCJILIM ITOKAa3aTCIICM,
HaXoaAUuTh 3HAYCHUC BI)Ipa)KeHI/Iﬁ

3HaTh CBOMCTBA CTEICHHU C OCJIBIM ITOKAa3aTCIICM

Wcnonb30Bath 3anUCh YKCE B CTAHJAPTHOM BHUAE NS
BBIPQXXEHHS M COTIOCTABJICHHS pa3MEPOB OOBEKTOB,
JUTUTEITLHOCTH MPOLIECCOB B OKPYXKAIOLIEM MUPE.

HpI/IMeHHIOT MOJIYYCHHBIC 3HAHUS TIPU PCHICHUN
pa3jinuHOro BUJa 3a1a4

HpI/IMeHHIOT MOJIYYCHHBIC 3HAHUS TIPU PCHICHUN
pa3jindHOro BUJa 3a1a4

HpI/IMeHHIOT IMOJIYYCHHBIC 3HAHUS TIPU PCHICHUN
pa3jindHoOro BUJa 3a1a4

1.04
3.04
4.04
8.04
10.04
11.04
15.04
17.04

18.04

22.04

24.04

25.04
29.04

1.05
2.05
6.05
8.05
9.05

13.05
15.05
16.05
20.05
22.05
23.05




YyeOHUKM:
1. Anrebpa, yueOHMK myis 8 kiacca misi oOmieoOpaszoBarenbHbIX yupexaenuit / FO.H. Makapsraes, H.I'. Munmgrok,
K.M.Hemkos, C.b. CyBoposa : [IpocBemenue, 2018.
2. AnreOpa: 5JIE€MEHThl CTaTUCTHUKM W TEOPUM BEPOATHOCTEH. YueOHOoe mocoOue it yyammxcs 7 — 9 KiaccoB
obmeo6pazoBarenbHbIX yupexaenuit / / FO.H. Makaperues, H.I'. Munatok: [Ipocsemienue, 2008.
3. Jumnaxktuueckue matepuansl o reomerpun ais 8 kiacca / b.I'. 3us, B.M. Meiinep: [Ipocsenienue, 2004.
5. Temaruueckue Tecthl. 8 kiacc. Anredpa. [log penakuueit @.dD.JIpicenko,C.}0.Kymnadyxona.
HUDPOBbBIE OBPA3OBATEJIbHBIE PECYPCbI UnHoBanrioHHbIe yueOHbBIE MaTEpUATIbI

KonTtposbHbie paboThl 110 anredpe B 8 kiacce

Konmponvuas paboma Nel. 8 knacc.

Bapuanm 1.
14a‘b 3x y?2 — 72
1. Coxpatute npoOs: L6 : .
P P ) 49a°b’ )x2 cax' 2y + 212
2. lIpencraBbTe B BUIE Opodu: «) -1 —X__g; 6) 1 1. 5 5¢c-2

2 - v 6 T2 '
X 3X 2a—b 2a+b c+3 c“+3c



2

3. Haliiute 3Ha4€HHE BBIPAKEHUS

3 X+15 2
4. YIIpOCTUTH BBIPAKEHUE: —— ———— — —.
Xx—-3 X°=-9 X

—a nopu a=0,2, b=-5.

Koumponvnas paboma Nel. 8 knacc.

Bapuanm 2.
3 2 K2
1. CokpaTure 1pobb: a) 39)(2 Y. 6) 25)/ g2 b*
26x7y y2 -2y 3a—3b
_ _ a2 ~
2. IlpencraBbTe B BUIE ApOOU: a) 3-2a 1-a’, 6 1 1 3 4-3p

’ - i 68 - .
a’ 3X+y 3x-y b-2 b*-2b
2

. X6y
3. Haiigure 3HaUYeHNE BBIPAKECHUS

+3y ipu x=-8, y=0,.1.

2 Xx+8 1
4. YOpoCTUTh BbIpaXKEHUE: -— -=.
X-4 x°-16 X

KonTponbHble paboThl o anredpe B 8




Koumponvnas paboma Ne2. 8 knacc.

Payuonanvuvie svipasicenus.

1 sapuanm.

1. IlpencraBbTe BhIpaXKEHUE B BUJIE IPOOU:

a) 42f5 . y: . 583D :(18a%b} ) 4"’“: —1.6a+3. P ( P, p].
y'  ldx c a-9 a+3 p

P-q ¢
. 6
2. Iloctpoiite rpadguk pynkuun y =— . KakoBa obnacte onpenenenus Gpynkuun? Ilpyu kakux 3Ha4eHUSAX X (PYHKIUS IPUHUMAET
X

OTPpHUIATCIIBHBIC 3HAYCHUSA?

3. JlokaxkuTe, 4TO IIPU BCEX 3HAUCHUSAX b # +1 3HaUEHHE BbIpaXKeHUs (b —1)2[b2 ;b 1t bzl 1] s 2 7 1€ 3ABHCHT OT b.
—-2b+ -~ +

Koumponvnasa paboma Ne2. 8 knacc.
Payuonanvusie svipasicenus.

2 sapuanm.
1. IlpencraBbTe BeIpaXKEHHUE B BUIE IPOOU:
28p* ¢q° 72x° x> -1 5x+10 +c(c ¢
a) E . -, 0) y:(30x2y) 6)———! . z)y—- —+—
q 56p z X“-9 x-1 c y y+cC

. 6
2. IMoctpoiite rpaduk pynkuun y =—-—. KakoBa obmacts onpenenenus dpyakuun? [Ipu kakux 3HaUeHUSIX X QYHKIIUSA
X

IMPUHUMACT OTPULIATCIIbHBLIC 3HAYCHUSA?

1 1
2 + 2
X“=4 X" —-4x+4

2
X X—2
3. Jlokaxxute, 9TO [IPU BCEX 3HAYCHUSIX X = +2 3HAYCHUE BBIPAKECHUSA - ( ) (

HE 3aBUCHUT OT X.
X+2 2



Konrtponsnast pabora Ne3. 8 kiacc.
1 BapuaHr.

1 2
1. Beranciure: a) 0,94/0,04 +E\/144; 0) 2,/1% -1 ) (2\1015) .

2. Haliiute 3Ha4Y€HHUE BBIPAKCHUSA:

0 J025:64;  G)E6-V14; 6)3"-2%; 3)%_

3. Pemnth ypaBHeHus: a) x* = 49; 6))62 =10.

4
2 /g2 . 2
4. YIpocTuTh BeIpaxkeHue: a) X 9x“,20e x=0; 6)-5¢ 6_2’ 20e 6<0.

5. VKaxxuTe JBe MOCISI0BAaTCIbLHBIC JCCATUYHBIC I[p06I/I C OAHHMM 3HAKOM IIOCJIC BaHﬂTOI\/JI, MEXKIAY KOTOPBIMHU 3aKJIIOUCHO YUCIO V 17 .

6. Imeer siu KOpHU ypaBHEHUE \/; +1=07

2 BapuaHT.

1 2
1 Bursmenre: 0 157036 + 196 o) 1,5—7\/2:2; o (2J15).

2. Haiigute 3HaueHue BbIpaKEHUS:

2 V0,36-25;  6)/8-4/18; 6)y/2*-5% 2)%.

3. Pemuts ypaBHEHUS: a) X2 = 0,64, 6))62 =17.

/ 116
4. YIIpOCTHTH BBIpaXKEHUE: a) y3 4)/2 ,20e y>0; 6)7a a—z, ede a<0.

5. YKa)KuTe JIBE MOC/IEI0BATENLHEIC JCCATHYHbIC APOOH C OIHIM 3HAKOM IIOCIIE 3aIIATON, MEKIy KOTOPBIMH 3aKIIOUEH0 4ncio v 30.
6. Vmeer 1 kopuu ypasuenne VX —2 =17



KonrtponsHas padora Ne 4
1 sapuanm.

2
1. YopocTute BelpaxeHue: 0)6\/§ + \/ﬁ - 3\/7_5; 5)(\/% - 2\/5)\/5; 6)[2 - \/§ )

1 1
2. CpaBHI/ITeIE 12 u gm

3.0 6. ) J3-3 6)a—2\/a
. Coxpature 1po0kb: 75 :
5—-+/15; 3Ja -6

5 8
4. OcB0oOOAUTECH OT UPPAIIMOHAILHOCTH B 3HAMEHATEJIE: a)——; 0)—F—=—+.
V10 "6 ++2

1 1

5. JIokaxxuTe, 4TO 3HAYEHUE BBIPAKECHUS - €CThb YUCIIO PALlUOHAIBHOE.
’ N7 -1 24741

2 sapuanm.

1. YupocTtute BeIpaKeHHE: a)5\/§ +23,/27 —/98; 5)(4\@ + \/ﬁ)\@, 8)(\@ - \/52)

1 1
2.CpaBHHTe:E@ u g\/a

» ) a)\/10+5 6a—3JZ
. OKpaTuTeC ApPOOb: .
P P 2410 " 2Ja—6
7 22

4. OCB060,Z[I/ITCCB OTHUu AIIMOHAJIBHOCTHU B 3HAMCHATCIIC: a) — 6) e
PP 221" T \13-42
1 1

5. I[oxaxche YTO 3HAYCHHUC BBIPAKCHUA - €CTh YUCJIO pallUOHAJIBHOC.
’ 3++15 3-+15




Koumponvnasa paboma Ne5. 8 knacc.
Ksaopamnuie ypasnenus.
1 sapuanm.

a)2x* +7x-9=0;
6)3x* =18x
1. Pemmure ypaBHEHUS: g)jI_OOx2 -16=0
2)x* —16x+63=0
2. Ilepumetp npsamoyroneHuka 20 cm. Haiigure ero cTopoHsl, €Ciy U3BECTHO, YTO IUIOMIAAb IPAMOYTOJIbHUKA 24CM>.

2
3. B ypaBrenun X + PX— 18=0 OJIMH U3 KOpHEW paBeH -9. HaliquTte npyroi KopeHb U KO3PGUUUEHT P.

Koumponvnasa paboma Ne5. 8 knacc.
Kesaopammnuie ypagnenus.
2 sapuaum.

a)3x* +13x -10=0;
6)2x° = 3X
1. Pemmre ypasuenns: g)16x° = 49
2)x* —2x-35=0
2. Ilepumetp npsMoyroisHuka 30 cm. Haliure ero CTOpPOHBI, €CJIM H3BECTHO, YTO ILIOMIA[b IPIMOYTOIBHUKA 36CM>,

2 . . .
3. B ypasaenun X~ +11X+ 0 =0 oxun us xopueii pasen -7. Haiiure apyroit KopeHb 1 Ko>hGUITHENT (.
yp p p py p



Koumponvnasa paboma Ne6. 8 knacc.

| BapuaHT.
2
o lmxo g 0 .5
x*=9 x°-9 xX-2 x
2. U3 nynkra A B myHKT B BenocunenucT npoexain 1o OgHON Aopore JIMHON 27 KM, a 00paTHO BO3Bpallalics 10 Jpyroi aopore,
KOTOpas Obu1a Kopoye nepBoil Ha 7 kM. XOTs Ha 0OpaTHOM ITyTH BEJIOCUIIETUCT YMEHBIINI CKOPOCTh Ha 3 KM/4, OH BCE e Ha
oOpaTHbI MyTh 3aTpaThi BpeMeHu Ha 10 MUHYT MeHbllIe, ueM Ha yTh U3 A B B. C Kakoli CKOpOCTBIO €Xajl BEJIOCUIIEANUCT U3 A B

B?

1. Pemiuth ypaBHeHUE: a)

2 BapuaHT.
3x+4 x? 3 8
x2-16 x*-16 )

1. Pemuth ypaBHeHuHE: a)

xX—5 x

2. Karep npomen 12 kM npoTUB TeUEHUs pEKU U 5 KM 110 TeueHuto. [Ipu 3ToM OH 3aTpaTuil CTOJBKO BPEMEHH, CKOJIBKO MY
MOHaA00uI0Ch Obl, eciu Obl OH en 18 kM 1o o3epy. KakoBa coOCTBEHHas CKOPOCTh KaTepa, €ClIM U3BECTHO, YTO CKOPOCTh
TEUYEHUs PEKU paBHA 3 KM/4?



Koumponvnas paboma Ne7. 8 knacc.
1 sapuanm.

1. lokasxute Hepasenctso: a@)(x —2)° > x(x—2), 6)a’ +1> 2(3a-4).
2. U3BectHO, uto A < b.CpaBHHTe: a)2la u 21b; 6)-32a u-32b; )50 u 15a.

3. U3BectHO, uTo 2,6 < J7 < 2,7 . Ouennre: a)2\/7; 0) - J7.

4. OHGHI/ITG HepI/IMeTp n 1J1omaab HpHMOYFOHLHHKa CO CTOpOHaMI/I a CM U b CM, €CJIX N3BECTHO, YTO
26<a<27, 12<b<13.

5. K kaxxnomy u3 umcen 2, 3, 4 u 5 npubaBuiu o1HO U Toxe unciio d . CpaBHUTE MPOU3BEACHUE KPAlHUX YJICHOB
MOJYYHMBIIEICS MOCIEA0BATEIBHOCTH C IPOU3BEICHUEM CPEAHUX UICHOB.

Koumponvnasa paboma Ne7. 8 knacc.
2 sapuanm.

1. Jlokasxute HEpaBEHCTBO: a)(x + 7)2 > X(X +14); 6)b? +5> 10(b - 2).
2. UsBectHo, yto A > b . CpaBHuTe: a)l8a u 18b; 6)-6,7a u-—6,7b; 6)35b u 35a
3. UsBectHO, uto 3,1 < V10 < 3,2 Ouennre: 2)3+/10; 6) — V10,

4. OueHure NepuMeTp U oAb IPSIMOYTOJIbHUKA CO CTOpOHAaMU ¢ cM U b CM, €CJIM U3BECTHO, YTO

15<a<16, 3,2<b<33.

5. K xaxmomy u3 uncen 6, 5, 4 u 3 npubasunu ogHo U Toxke uncio ¢ . CpaBHuTe MpoMsBeneHNe KPAHNIX YIECHOB
MOJIYYMBLIEHCS TOCIIEOBATENBHOCTH C IPOU3BEAECHUEM CPEIHUX YICHOB.



KOHTPOJBHAA PABOTA N: 8

Bapuanrt 1
*1, Pemnte HEPABEHCTRO:

) %x<5; 6 1-3r<0; 8 5(y-12)-46>3y+1,

T+a
2. Tlpy rarux ¢ 3HAUEHHE apobu —ér MeHBIIe COOTBETCTBYIO-

12-a

mero 3HaueHud apolu &

* 3. Peumnre cucTEMY HEpaBEHCTB:

) 2x-3>10, 5) 3-2x <1,
Tx+4>0; 1.6+ x <2,9.
4, HafizuTe Iesole PeLLeHNS CHCTEMLl HEPABCHCTB
6-2x <3(x-1),
62~ > x.
2

5. Ilpy KakuxX SHAYCHWAX X MMEET CMLICH BRIDAMKEHUE
V8x—2+4B-x?
6. Ilpy KaxuX 3HAYEHHAX ¢ MHOMKECTBOM DeLIeHui HepaBeHCTBA

3x-T<2
R

ABIAETCA YHCJIOBOH IPOMERYTOK (—oo; 4)?



Bapuarnt 2
*1. Pemmnre HepapeHCTBO!

a)%x>2;6)2~7x>m B) 6 (y - 1,5) — 3,4 > dy — 2.4.

‘ _ b+4
2. Tipu rakux b 3HAYEHHE ApODU 5 00JILIIE COOTBETCTBYIOIIETO
5-2b

BHATEHNA Apo0H ?

*3. Peuure cucTeMy HepaBeHCTE:
5 4x -10> 10, 5) 1,4+ x > 1,5,
d3x-5>1; 5-2x> 2.

4, Hajlaure uessle pelleHUs CHCTEMbl HEPABEHCTB
10-4x 23(1-x),

3ﬁ+§<2%

5. Ilpu KaKuX BHAUEHMSX @ WMEET CMBICT BHID&IKEHUe

Jha-1++4a+8?

6. Ilpu KaKwx SHAUERHAX b MHOMKECTBOM pellleHuit HepaBeHCTBA
b.

=

0

4x 46>

ABNALTCH IHCIOBOM TpoMexyTOK (3 +00)?



KEOHTPOJBHAS PABOTA N: 9
?‘BapHaHT 1
* 1. Halizure 3HAUEHNE BLIPAMKEHUS:
a) 411.4%  6) 67:6% B) (228
* 2. Vnpocture Beipakenye; a) (x7%) . x™;  6) 1,5a%b7% . 4a%pt.



3. IIpeobpasyiiTe BeIpaKeHHE!

1 5 gx1)”
11,2l 6 XL Byl
a)[gx y), )(4y_3] Xy

3—9 i 9—4
279
5. TIpexcrasste npouseeserue (4,6 -10%) (2,5 10% B cram-
JAPTHOM BHJE WKCIA.
6. TIpeacrassTe Buipaskenne (o' +b7') (a +b)™ B Buge paruo-
HaJIbHOH ApOOH.

4. Briuucaure:

BapuasT 2
* 1. Haiigure 3Hauenue BLIpa&ReHHﬂ:
a) 57%. 5% 6) 127312 B) (37172,
*2, VopocTuTe BhIpameHue:

a) (a7t a% 6) 0,4x88 - 50x75°
3. IIpeobpasyiiTe BHIpAKEHHUE:
=1 -2
1 4 3} (3(1"4} %13
a) | =x : 6) | 22— | - 10a'b°.
: ( 6 7 ) o
2—6 . 479

- 4, Briumennre: e
5. Ilpencraspre mpomsefenne (3,5 - 1075) . (6,4 - 10%) B crag-
JAPTHOM BHAE THCHA.
6. Ilpencrasbre Boipakerue (x71-y™) (x - y)! B BHIE paIKO-
HaJIbHO! Apodu.



UTOTOBAA KOHTPOJIEHAA PABOTA

BapuagrgT 1
* 1. Pemmure cucTeMy HeDaBEHCTB

[8(x-1)-2(1+x) <1,
18x—-4>0.

* 2. Vupocrture BhIpasKeHME

(V6 +3)/12 - 2.6 - V3.
3. YupocTure BBEIpaXKeHUe

246
[5 N 1].y+y+9.

y>-9 3-y 5]

4. JIBa apToMOOHAA BEIC3MKAIOT OXHOBPEMEHHO M3 OJHOI'C ropola
B APYTOi, HAXOAAMACA HA PacCCTOAHKHA 560 kM. CKOpOCTE HEPBOTO
Ha 10 KM/4 GoJblile CKOPOCTH BTOPOro, W MO3TOMY IIepPBLIE aBTOMO-
GUIb TpHe3:KaeT HA MecTo Ha 1 4 paHEiile BTOPOro. Onpegenute CKO-
POCTh KAMAOTO aBTOMOOWIIS.

x—8

9. IIpm Karkux 3uHaYeHUAX X QYHKRIUA Y = -
4

+ 1 opuBEHMAaeT

MOJOMHNUTENLHbIE 3HAYECHHA?



Bapmamr 2

*1. Pemrure cucremMy HepaBedcTB

5(2x—-1})—3(3x+6) <2,
2x—17 > 0.

* 2. VIOpocTHTe BREIpAXKeHUe
(+10 + V/5)/20 — 58

3. YIOpOCTUTE BhIPAMKEHUE

( 2, 1 .1
x2 -4 2x—x? x?+4x+4

4, Ilaccaxkuperuil moe3x OLIA 3axepikay B IyTH Ha 16 MuH 1 HA-
PHaJ onoslaHue Ha rneperose B 80 KM, uaa co cropocThio HA 10 KM/4
Bospineii, yweM oJaranack o pacumucanmio. KarkoBa Gbplira CKOpPOCTh
‘[oe3a MO PACHMCAHHIO?

5. IIpy kakux 3HaYeHHAX X (QYHKIUA Y =?—2 IPMHIIMAaeT

COTPHUIATEIbHBIE 3HAYEHUS?



Kpurepuu u HOpMbI OLIEHKH 3HAHUN, YMEHUI U HABBIKOB 00Y4alOIIMXCS 10 MaTeMaTHKe.
1. OneHka NMUCbMEHHBIX KOHTPOJIbHBIX PA00T 00y4alIIUXCH 0 MaTeMaTHKe.
OTBeT OLIECHUBAETCSI OTMETKON «5», €CIIU:

» paboTa BBIMOJIHEHA TIOJTHOCTHIO;

» B pacCyXXICHHIX U 000CHOBAaHUM PEIICHHSI HET IPOOEIIOB U OIIHOOK;

» B pEIICHHH HET MAaTeMAaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIMHMCKA, KOTOpas HE SIBISICTCS CJICIACTBUEM
HE3HAHMSI WJIM HEMTOHUMAaHUs yueOHOTO MaTepuaa).

OtMmeTka «4» CTaBUTCS B CICIYIOIINUX CIy4dasiX:

» paboTa BBIMIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHHsS HEIOCTAaTOYHBI (€Cii yMEHHE OOOCHOBBIBATH
paccyXkAeHus HE SIBISIIOCH CIIEHUAIbHBIM 00BEKTOM MPOBEPKH );

» JIOMyIIEHBl OJHa OIIMOKAa WM €CTh JIBa — TPU HEM0UETa B BBIKIAJKAX, PUCYHKAX, YepTekax WM rpadukax (eciu ITH
BUJIbI PA0OT HE SIBJISUTUCH CTICIIUATBHBIM 00BEKTOM MTPOBEPKH).

OtMmeTKka «3» CTaBUTCS, €CIIU:

» JOMylIeHO Ooiiee OAHOM OMMOKM WM Oojiee JBYX — TpeX HENOYETOB B BBIKIAIKAX, YepTekKaxX WU Tpadukax, HO
oOyuaroiuiics o6nagaeT 00s3aTeIbHBIMU YMEHUSAMU 10 IPOBEPSIEMO TeMeE.
OTMmeTKa «2» CTaBUTCS, €CIIU:

» JIOMYIICHBI CYIICCTBCHHBIC OIIMOKH, IMOKA3aBIIHE, YTO OOydJarolmuics He o0yamaeT o00sA3aTeIbHBIMA YMEHHUSIMH I10
JTAHHOW TEME B TMOJIHOW MEpeE.

OtMmetka «1» craBUTCS, €CIU:

» paboTa mokasaja MOJHOE OTCYTCTBHE y OOydYaromierocsi 00s3aTeNnbHbIX 3HAHUNA U YMEHHU 110 MPOBEPSIEMON TeMe HIIH
3HAYUTETbHAS YacTh paOOThI BBIOJIHEHA HE CAMOCTOSATEIBHO.

YuuTenb MOXKET NOBBICUTh OTMETKY 32 OPUTMHAIIbHBIN OTBET Ha BOIIPOC UJIM OPUTHHAIBHOE PEIICHHE 3aa4l, KOTOPbIE
CBUJIETENBCTBYIOT O BBICOKOM MaTEMaTUYECKOM Pa3BUTUU 00YYAIOLIErocs; 3a peleHue 0oJiee CI0XKHOM 3a1a4u UiIu OTBET Ha
0oJiee CII0XKHBIN BOIPOC, MPEAJIOKEHHBIE 00YHaIOIEMYCs JOTIOIHUTENBHO MOCIJE BHITOJIHEHHUS] UM KaKUX-TU00 APYTrUX 3a1aHUM.
2.01eHKA YCTHBIX OTBETOB 00YYAIOIIMXCH 110 MATEMATHKE
OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIN YUCHUK:

» TIOJIHO PacKphUI COAEpKaHUE MaTepraia B 00beMe, MPeayCMOTPEHHOM TPOrPaMMOi U yUeOHUKOM;

» W3JIOKHWJT MaTepual TPaMOTHBIM S3BIKOM, TOYHO WCIIOJIb3yS MAaTeMaTHYEeCKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY, B
ONPEAEICHHON JIOTUYECKOM MOCIIEI0BATEIBHOCTH;



» TPaBWJIBHO BBITIOJHWJ PUCYHKH, YEPTEKHU, TPA()UKHU, COMMYTCTBYIOITUE OTBETY;

» TOKa3ajdl YMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMA MPUMEPAMH, MPUMEHSTh €€ B HOBOM CHTyallud WIpH
BBITIOJIHEHUHU MTPAKTUYECKOTO 3a/1aHMUS;

» TMPOJIEMOHCTPUPOBAJT 3HAHHWE TCOPHH PAHEE MU3YYCHHBIX COIMYTCTBYIONIUX TEM, CGHOPMHUPOBAHHOCTh M YCTOWYMBOCTH
UCIOJIb3yEeMbIX TIPU OTBETE YMEHUI 1 HABBIKOB,;

» OTBEYaJl CAMOCTOSITENTLHO, O€3 HABOIAIINX BOTIPOCOB YUHTEIIS;

» BO3MOXHBI OfJHA — JIB€ HETOYHOCTH TPU OCBEIICHHE BTOPOCTEIIEHHBIX BOMPOCOB HJIM B BBIKJIAJKAX, KOTOPHIE YUCHUK
JIETKO MCTPABUII TTOCIIEC 3aMEYaHUS YUUTEIS.

OTBeT OIIeHUBAETCA OTMETKOM «4», €CITU yJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha OLEHKY «5», HO TIPU 3TOM UMEET OJIMH U3
HEJOCTaTKOB:

» B U3JIOKCHHUHU JOMYIICHBI HEOOBIINE MPOOELITbI, HE HCKA3HBIIIEE MATEMATHYECKOE COJICPKAHNE OTBETA,

» JOIyIIEHBl OJMH — JIBa HEJO4YeTa MPH OCBEUICHUHM OCHOBHOTO COJIEP)KaHHsI OTBETA, UCIPABJICHHBIC TOCIIE 3aMEYaHUs
VUHUTEIIS;

» JOIyIIEHBI OMMOKa WiH 0oJiee IBYX HEAOYETOB IPH OCBEUICHUU BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKIIJKAX, JIETKO
WCIIPABIICHHBIC MTOCIIC 3aMEYaHUS YIUTEIS.

OtmMmeTka «3» CTaBUTCS B CICIYIONINX CIydasx:

» HETIOJIHO PaCKPBITO COJEpKaHUE MaTepuayia (Colep:kaHue M3JI0XKEeHO (hparMEeHTapHO, HE BCETa MOCIIEeI0BATEIILHO), HO
MOoKa3aHo o0Iee MTOHUMaHUE BOIIPOCa U MPOJAEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHBIC JJI1 YCBOCHHUS MPOTPaMMHOTO MaTepuana
(ompenenensl «TpeboBaHUSAMYU K MATEMATHUECKOM MOATOTOBKE 00YYAIONIUXCS» B HACTOAIIEH TPOrpaMMe MO0 MaTeMAaTHKeE);

» HWMETUCh 3aTPYJHCHUS WM JOMYIICHBI ONIMOKKM B OINpPEACICHUM MAaTeMaTHYeCKOW TEPMHUHOJIOTHH, YEPTEKax,
BBIKJIQJIKaX, UCIIPABJICHHBIE TIOCIIC HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

» YYCHUK HE CIpaBWICAd C MPUMCHEHHEM TEOPHHM B HOBOW CHUTYallUd TPH BBIMOJHECHUU TPAKTHYCCKOTO 3aTaHUs, HO
BBITIOJTHIII 33JJaHUS 0053aTeIHLHOTO YPOBHS CIOKHOCTH 110 TAHHOH TeMe;

» TMpU JOCTaTOYHOM 3HAHWU TEOPETUYECKOTO MaTepuaja BBISIBICHA HEAOCTaTO4YHas CHOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUH U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

» HE pacKphITO OCHOBHOE COJIEpKaHHE YICOHOTO MaTepHuaa,

» 0O0OHapyXeHO HE3HAHWE YICHUKOM OOJIbIICH MM HanOoJee BaXKHOW YacTH yueOHOTO MaTepHaa;

» JIOMYIICHBI OIMMOKW B OINPEACIICHUU TIOHATHH, TPU HWCIOJIH30BAHUU MAaTEMATHYECKON TEPMUHOJIOTHUH, B PHUCYHKAaX,
yepTekax Win rpagukax, B BEIKIAAKAX, KOTOPbIE HE UCIPABJICHBI MTOCJIE HECKOJIBKUX HABOSAIIUX BOIPOCOB YUUTEIIS.



OtMmetka «1» craBUTCH, €Ciu:
» YYEHHUK OOHApY>KWJ MOJIHOE HE3HAHWE M HEMOHMMAaHHE M3y4yaeMOoro yueOHOro MaTepuasa Wil HEe CMOT OTBETHTh HU Ha

OJIH U3 MOCTaBJICHHBIX BOIIPOCOB MO U3YYEHHOMY MaTepuaiy.

3. O0mas kaaccupurkanus OMUOOK.

[Ipu olieHke 3HaHUN, yMEHUIN 1 HABBIKOB O0YYAIOIINXCS CIIEYET YUUTHIBATh BCe OMIMOKH (TpyObie U HErpyObie) U HETOUETHI.

3.1. 'py0bIMHU CHUTAIOTCA OIIUOKHU:

® HE3HaHWE OMNpEJEICHUS OCHOBHBIX MOHSATUM, 3aKOHOB, IPAaBWJ, OCHOBHBIX IOJIOKEHUN TEOpUH, HE3HaHHe G(opMy,
OOIIETPUHATHIX CHMBOJIOB 0003HAYCHUH BEIMYHH, SIUHUIl UX U3MEPEHUS;

® HE3HAHNE HAMMEHOBAHUM €IMHUIl U3MEPECHUS;

® HCYMCHUE BBIJICIUTH B OTBETE IJIABHOE;

® HEYMEHUE IPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl PEIICHUS 3a/1a4;

® HEyMEHUE JeJIaTh BHIBOJBI U 0000IICHUS;

® HCYMEHHUE YUTATh U CTPOUTH IPadUKH;

® HEyMEHHE MOJIb30BAThCS MIEPBOUCTOUYHUKAMH, YYCOHHUKOM U CIIPAaBOYHUKAMU;

® [0TEps KOPHS WIH COXPAaHEHUE MIOCTOPOHHETO KOPHS;

e oTOpackiBaHuE 0€3 OOBACHEHHUI OJJHOTO U3 HUX;

® paBHO3HAYHBIC UM OIIUOKH;

® BBIYUCIIUTEIIbHBIE OIIUOKU, €CITM OHU HE SIBIISIFOTCS OMUCKOM;

® JIOTUYECKUE OIIMOKHU.

3.2. K HerpyObIM olIMOKAM CIIETyET OTHECTH:
HETOYHOCTh (OPMYJUPOBOK, OMNPEACIICHUM, TMOHATHM, TEOpHl, BBbI3BAHHAS HEMOJHOTOW OXBaTa OCHOBHBIX MPHU3HAKOB
OTIPEICNIIEMOTO TTOHSATHS WJIK 3aMEHOM OJHOTO - IBYX U3 ATUX MPU3HAKOB BTOPOCTEIICHHBIMU;

® HETOYHOCTb rpaduka;

® HEpAIMOHAIBHBIM METOJ PELICHUs 3aJayd WM HEJOCTATOYHO MPOAYMAaHHBIN IJIaH OTBETa (HApYILIEHHWE JIOTUKH, MOJIMEHa
OT/ICJIbHBIX OCHOBHBIX BOTIPOCOB BTOPOCTEIICHHBIMM );

® HepalMOHAJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHOMN U IPYroil IMTEpaTypoOii;

® HEyMEHHE pelllaTh 3a/1a4u, BBIMOJIHATh 3a/IaHUs B OOIIEM BUJE.

3.3. HexoueramMu SBIISIOTCS:

® HepalMOHAIbHBIC TPUEMbI BHIYUCIICHHUN 1 MPe0Opa30BaHMIA;



e HeOpeXHOE BBIMOIHEHHE 3aMUCEH, YUepTekeH, CXeM, rpapuKoB.
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