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IlosicHuTe ILHAA 3aIMCKA

PaGouast mporpamma 1o anredpe s 8 kinacca paspadotana ¢ yuerom tpedoanuit ®I'OC OOO, yTBepKIeHHBIM ITPHUKa30M MHUHHCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit @enepanun ot «17» aexadps 2010 r. Ne 1897, B cooTBeTCTBUM ¢ aBTOpPCKOM mporpammoit A.I'. Mep3msik, B.b.
[Tononckuit, M.C. Sxup, E.B. bynko (Maremaruka: nporpammsi : 5-9 kiaccsl A.I'. Mepamnsk, B.b. [lononckuii, M.C. Skup, E.B. Bynko /. — M.
:Benrana-I'pag, 2013. — 112 ¢.) u YMK:

1. Anrebpa : 8 kimacc: y4eOHUK IS ydamuxcst o0meoopa3zoBarenbHbIX yupexaenuii / A.I'. Mepsisk, B.b. [Tononckuii, M.C. fAxup. — M.
Benrana-I'pad, 2015 .
2. Anrebpa : 8 Ki1acc: TUIaKTHYECKUE MaTepHalIbl: COOPHUK 3a7a4 U KOHTPOJIbHBIX padot / A.I'. Mep3aisk, B.b. [Tononckuii, M.C. SIkup. — M.:
Benrana-I'pad, 2015.
3. Anrebpa : 8 knacc: pabouas Terpaab Nel, Ne2 / A.I'. Mepansik, B.b. [Tononckuit, M.C. Sxup. — M.: Bentana-I'pad, 2015.
4. Anrebpa : 8 kiracc: metonudeckoe mocooue / A.I'. Mepaisik, B.B. ITonouckuii, M.C. fAxup. — M.: Benrtana-I'pad, 2015.

[IporpamMMa cocTaBiieHa HCXOJS U3 CIEAYIOUIMX LEeJell H3ydeHus aneeOpvl B paMKax (eaepalibHOro KOMIIOHEHTa TOCYJIapCTBEHHOIO
00pa3oBarenbHOro cranaapra (OCHOBHOIO) 00IEero 00pa3oBaHus B OCHOBHOM IIIKOJIE:

1) B HampaBJI€eHUH JTMYHOCTHOTO PAa3BUTHUS

* pa3BUTHE JIOTUYECKOTO U KPUTHUECKOT'O MBILIUIEHUS, KYJIbTYphl PEUH, CHOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;

* (OpMHUPOBAHUE Y YYALIUXCS UHTEIUIEKTYaJIbHOW YECTHOCTH M O0OBEKTUBHOCTH, CIIOCOOHOCTHU K MPEOJI0JIEHUIO MBICIUTEIbHBIX CTEPEOTHIIOB,
BBITEKAIOUINX U3 OOBIJICHHOT'O OIIbITA;

* BOCIIUTaHHE KauecTB JIMYHOCTH, 00ECIIEUNBAIOIINX COLUATbHYIO MOOUIBHOCTD, CHOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHBIE PELICHHUS;

* (popmHpoBaHUE KaUeCTB MBIIUICHUSI, HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM MH(OPMaIllMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPEca K MaTEMATUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) B MeTanpeIMeTHOM HaIpaBJIEHUU

* (QopMmupoBaHHE TpEACTABICHUH O MaTeMaTHKe KaK 4YacTH OOIeYeOBEYECKOH KyJIbTYphbl, O 3HAUMMOCTH MaTeMaTHKH B DPa3BUTUHU
[UBUJIN3ALUN U COBPEMEHHOTO OOIIEeCTBA;

* pa3BUTHE IMPEJCTaBICHUM O MareMaTuke Kak (opMe ONUCAaHHs W METOJEe IO3HAHHs JCUCTBUTEIBHOCTH, CO3JaHME YCIOBHM IS
pUOOpETEHHUs MEPBOHAYATIHLHOTO OIBITa MATEMaTHYECKOT'O MOJICTTUPOBAHMS;



* (dopMmupoBaHue OOMIMX CIOCOOOB HWHTEIICKTYalbHOM JESATeNbHOCTH, XapaKTepHbIX JJs MaTeMaTHUKH M SBJISIOUIMXCS OCHOBOM
MO3HABATENIBHON KYJIbTYphl, 3HAUUMOM JIIsl pa3IMUHBIX c(ep YeI0BEeYeCKO NesTeIbHOCTH,

3) B mpeIMEeTHOM HaIpaBJIeHUN

* OBJIQJICHHME MaTeMAaTUYECKUMHU 3HAHUSIMU U YMEHHUSMHU, HEOOXOJUMBIMU JJIsi MPOJOJDKEHHS OOydeHHs B CTaplledl MIKOJIe WM HMHBIX
0011e00pa30BaTEIbHBIX YUPEKIACHUIX, H3YUSCHUS CMEKHBIX JUCIHUILINH, IPUMEHEHUS B TIOBCETHEBHOM JKU3HU;

* co3ganue (hyHIAMEHTa i MAaTEeMAaTUYECKOTO pa3BUTHS, (POPMHUPOBAHHS MEXAaHH3MOB MBIIUICHUS, XapPAKTEPHBIX I MATeMAaTUYECKOU
NESITEIbHOCTH.

Kypc anredpsr 7-9 sBnsiercs 6a30BBIM JIJIi MAaTEMAaTUYECKOTO 00pa30BaHUs U Pa3BUTHSI MMKOJIBHUKOB. OIHOW W3 OCHOBHBIX IEICH W3yYeHUs
anreOppl ABISETCS PA3BUTUE MBILIUICHUS, Tpexae Bcero (opmupoBaHHe aOCTPaKTHOTO  MBIIUICHHA. B mpoliecce u3yueHus anreOpsl
(dbopMupyeTCsl JTOTHYeCcKOe U AIrOPUTMUYECKOE MBIIIJICHUE, a TaKKe TaKHe KaueCTBa MBIIUICHHS, KaK CUila, THOKOCTh, KOHCTPYKTHUBHOCTh U
KPUTHYHOCTD.

OO0yuenue anredpe JaeT BO3MOXKHOCTh HIKOJFHUKAM HAyYUTHCS MIIAHUPOBATH CBOIO I€ATEIbHOCTh, KDUTUUYECKU OLIEHUBATh e€. [I[puHumaTh
CaMOCTOSITEJIbHBIC PEIICHHS], OTCTAUBATh CBOU B3IJISAIBI M YOCKICHHUS.

Ha peanuzanuto faHHON nporpamMmsl B COOTBETCTBUU ¢ yueOHbIM m1aHoM MOV «I'umHazusg Ne9» otBoautcs 7ki — 3uac , 8ki — 3yac, 9kt —
3uac B Henenmo; 102 yac B kaxasiid roma; 306 gac Bcero 3a Kypc.

O0mas xapakrepucTuKa y4e0HOro npeamera

Cogepxanue Kypca anreOpsl B 7-9 kiaccax MpeACcTaBlIeHO B BHJIE CICAYIOIINX COJIEPKATENbHBIX pa3iesioB: «Anredpay», «HucnoBbie
MHO>KeCTBay», «DyHKIHUNY», «ITEMEHTHI MPUKIATHON MAaTEMAaTUKN, «ANTe0pa B UCTOPUYECKOM Pa3BUTUN.

Conepxanue pazaena «Anredpay GopMUPYET 3HaHUSA O MATEMAaTHYECKOM SI3bIKE, HEOOXOUMbIE JJI PELICHHUs] MaTeMaTHYeCKUX 3a/1ad, 3a7a4
U3 CMEXHBIX TUCIUIUINH, a TAK)Ke MPAKTUUECKUX 3a7a4. M3yueHue marepuana cnocoocTByeT GOpMUPOBAHUIO Y YHAIIUXCS MATEMAaTHYECKOTO
anmapara peuieHus 3a/1a4 ¢ IOMOIIbI0 YPaBHEHUH, CCTEM YpaBHEHUN U HEPABEHCTB.

Martepuan 1aHHOTO pa3jiena MpeICTaBIeH B acleKTe, ClOCOOCTBYIONIEM (POPMHUPOBAHUIO Y YUALTUXCS YMEHHUS M10JIb30BAThCsI aJIrOPUTMaMH,
CYILIECTBEHHAs POJIb IIPU 3TOM OTBOJUTCS PA3BUTHUIO aITOPUTMUUYECKOTO MBIILIEHUS — BaXKHOM COCTABIISIFOLIEH MHTEIEKTYaJIbHOTO Pa3BUTH
4eJI0BEKA.

Conepxanue pazaena «UucIoBbIe MHOKECTBa» HAIIEJICHO Ha MaTeMaTHYEeCKOE Pa3BUTHE ydaluxcs, GopMUpOBaHUE Y HUX YMEHHS TOYHO,
CKaTo U SICHO M3JIaraTh MBICIIM B YCTHOM M MMUCbMEHHOM peun. Matepuan pas3zena pa3BUBAET MOHATUE O YUCIIE, KOTOPOE CBS3aHO C U3YYCHUEM
NENCTBUTENbHBIX YHCET.



Llens comeprkanus pazaena «OyHKIUW - MOJIyYeHUE MTKOJIbHUKAMH KOHKPETHBIX 3HAHUH O ()YHKIIMU KaK BaKHEHIIIeH MaTeMaTu4ecKon
MOJISIN JIJIsl OUCAHUS M UCCIICAOBAHUS Pa3HOOOPa3HBIX MPOIECCOB U SBICHHI OKpyKaromiero Mupa. COOTBETCTBYIONINI MaTepral
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS U TBOPUECKUX CIIOCOOHOCTEH yUaluxcsi, yMEHHIO UCTIOIb30BaTh PA3IMUHBIC I3bIKH MATEMaTHKU
(CITIOBECHBIN, CAMBOJIMYECKUH, TpaQUUSCKHI).

Copepxanue pasjena «JIeMEHThI IPUKIATHON MaTeMaTUKI» PACKPBIBAIOT MPUKIIATHOE U MPAKTUICCKOE 3HAUYCHUSI MATEMAaTHUKH B
COBpEeMEHHOM MHpe. Marepuall JaHHOTO pasjielia CliocoOCTBYeT (POPMHUPOBAHUIO YMEHUS IPEIICTABIISITh U aHATHU3UPOBAThH PA3ITUIHYIO
uH(pOpMAaIIHIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHBIX 3aBUCUMOCTEH.

Pazen «Anrebpa B MCTOPUIECKOM PA3BUTUN MIPEIHA3HAYECH 711 (JOPMUPOBAHUS MIPEICTABICHUA O MAaTEMaTHKE KaK YaCTH YEIIOBEYECKOM
KYJBTYPBI, JUIsl 00IIETO Pa3BUTHS MIKOJIBHUKOB, CO3JJaHHS KYJIbTYPHO - HCTOPHYUECKOM CPeIbl O0YUCHHUSI.

.]IPI‘IHOCTHLIe, NMPEAMETHBIC U METAIIPEAMETHLIC PE3YJIbLTATHI OCBOCHUA COACPKAHUA KypCa ajir eﬁpa

Copep:xaHue ¥ METOIMYECKUH armapar y4eOHUKOB CIIOCOOCTBYIOT ()OPMUPOBAHUIO Y YUAIIUXCS JIMYHOCTHBIX, MeTANpPeAMeTHBIX, MPeAMeTHbIX
pe3yJabTaToB OO0YYEHHUS, COOTBETCTBYIOUIMX TPEeOOBaHUSAM (heIepallbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO OOMIETO
oOpazoBaHus.

W3yuenne HOBOro coiep>kaHusl B y4eOHHMKaX CONPOBOXKIAECTCS PACCMOTPEHHMEM 3aJad Kak IMPaKTUYECKOro, TaK M TEOPETUYECKOro Xxapakrepa. B
yueOHUKax IpejacraBieHa pyopuka «['0TOBUMCS K U3y4EHUIO HOBOM TEMBI», B KOTOPOW coJeprKaTcsi He0OOXOIUMBIE JJIsi U3yUEHHs] HOBOTO MaTepuaia
3aJjau, JAlOTCS PEKOMEHJALMU IO TOATOTOBKE K H3YYEHHUI0 HOBOTO MaTepHaa(llOBTOPEHUIO HEOOXOIMMBIX CBEICHHUH M3 NMPOWUIEHHOro). ITO
MO3BOJISIET 00YUAIOIIKUMCS ONPEEIIATH LEJTH CBOEro 00y4eHusl, CTaBUTh U (OPMYIMPOBATH JJIs ce0s1 HOBBIE 337a4H B yueoe.

VYnpaxHeHus: Kaxaoro mnaparpaga COCTaBISIOT HECKOJNbKHUX pPYOpHK: «PemaeM yCTHO», «YTNpakHEHHs», «YIpaKHEHHs IS TOBTOPEHUS»,
«['oToBUMCSl K M3Yy4EHHIO HOBOM TEMBbI», «YUUMCS JeNaTh HecTaHAapTHbIE maru». Cucrema 3aJaHuil NpeICTaBI€HAa YNPAKHEHUSMHU pa3IMuHOU
CIIO)KHOCTH (YeThIpE YPOBHS CIIO)KHOCTH), OPUEHTUPYIOIIMMH Ha pa3dudHble (OpPMbI JIE€ATEIbHOCTH, YTO IIOMOTaeT ydYalluMcsi B BbIOOpeE
MHIUBUAYAJIbHON 00pa30BaTeIbHONU TPACKTOPHH.

B xonIle rnaB npuBeeHbl UTOTH, B KOTOPBIX MEPEUMCIICHBI INIAHUPYEMBIE pe3yibTaThl 0Oy4eHHUs; JaHbl 3a/aHusl B TecToBOM (opme «IIpoBepn
ceos».

YMeHue co3gaBaTh OO0OOILEHHS, YCTaHABIMBATh AHAJIOTHH, KJIACCU(HUIMPOBATH, CAMOCTOSATEIBHO BbIOMPATh OCHOBAHUS W KPUTEPUHU IS
KJ1accu(UKaLUK MO3BOJISIIOT (POPMHUPOBATH 3aJ]aHUs Ha YCTaHOBJIGHHWE BEPHOCTH YTBEPXKIEHUS, a TAK)Ke Ha MPE/ICTaBlIeHUE JaHHBIX B BUJAE TaOJIMIL,
rpaduKoB, IUarpaMm, Ha paboTy ¢ ITUMHU JaHHBIMHU.



Paznen «/Ipyxum ¢ KOMIBIOTEPOM», MOJIHOCTHIO HHTEIPUPOBAHHBIN U C COJEpKAHUEM y4eOHHKA, U C COJEpKAHUEM JAUJIAKTUYECKOTr0 MaTepuania K
HEMY, IO3BOJIAET YYUTEII0 OPraHu30BaTh y4eOHBIl Mpoliecc Ha COBpEMEHHOM ypoBHe ¢ ucrnoib3oBanueM UKT.

JIn4yHOCTHBIE pe3yJIbTaThI:
1) BocIMTaHUE POCCHICKOW TPaKAAHCKOW HMICHTUYHOCTH: MATPHOTHU3MA, yBaXkeHUs K OTE4ecTBY, OCO3HAHHUS BKJIaJa OTCUYCCTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh 00YYAIONIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTUBAIIMHU K
00y4YEeHHIO U TIO3HAHUIO;

3) oco3HaHHBIM BBIOOp M MOCTPOCHHE AajbHEHINICH HHIMBUAYAILHONW TPAacKTOpPUH 0Opa3oBaHMs Ha 0a3e OPUCHTHUPOBKH B MUpe mpodeccuil u
poECCHOHATBHBIX MPEANOYTEHUH ¢ y4ETOM YCTOWYMBBIX MO3HABATEIBHBIX HMHTEPECOB, a TaKKe HAa OCHOBE (DOPMHUPOBAHUS YBAKHUTEIHHOTO
OTHOIIEHHUSA K TPYAY, Pa3BUTHUE OIbITA YYACTHUs B COLUATIBHO 3HAYMMOM TPY/IE;

4) YMCHHUE KOHTPOJIHUPOBATH POUCCC U PE3YJIbTAT y‘le6H0ﬁ 1 MaTeMaTHYECKOM ACATCIIBHOCTH,

5) KPUTUYHOCTD MBIIJICHHUA, MTHUIIUATHBA, HAXOAYUBOCThb, AKTUBHOCTH IIPHU PCIICHUU MATCMAaTUYCCKUX 3a1a4.

MeTtanpeamMeTHbie pe3yJbTaThl:
1) yMeHHe caMOCTOSATEIbHO OMPECISTh eI CBOCro 00y4YeHHs, CTaBUTh U (POPMYITHPOBATh Ui ceOsl HOBBIC 33/1a4u B y4€0e, pa3BUBaTh MOTUBBI U
MHTEPECHI CBOEH MMO3HABATEIIBLHOW JIEATEIbHOCTH;

2) yMEHUE COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBISATh KOHTPOJIb CBOCH JESTENbHOCTH B MPOLECCE TOCTHKCHUS
pe3ynbTaTa, onpeAensaTh cocoObl IEUCTBUN B paMKaxX MPEI0KEHHBIX YCIOBUIM U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JAEUCTBUS B COOTBETCTBUU
C U3MEHAIOLIEHCS CUTyallue;

3) yMeHHe OmpenessTh MOHSTHUS, CO3aBaTh OOOOIICHHS, yYCTAaHABIMBATh AHAJIOTUH, KJIACCU(UIMPOBATh, CaMOCTOSITEIEHO BBHIOMPATh OCHOBAaHHS H
KpUTEpUH I KJIacCU(DUKALINH;

4) yMeHHE YCTaHABJIMBATh MPUUYNHHO-CIICACTBEHHBIC CBS3H, CTPOUTD JIOTHUECKOE PACCYXICHUE, YMO3AKIIIOUeHHE (MHAYKTUBHOE, IETYKTHBHOE U IO
aQHAJIOTUH) U JIeJIaTh BHIBOJIBI,

5) pa3BHUTHE KOMIIETCHTHOCTH B 00JIACTH UCIIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;



6) IEPBOHAYATIBHBIC ITPEACTABIICHUA 00 naeiax M O METoJgaX MarTeéMaTHKHU Kak 00 YHUBCPCAJIBHOM A3BIKEC HAYKM W TCEXHHUKH, O CpPCIACTBC
MOJICIINPOBAHUSA SIBIICHHUI U IIPOLECCOB;

7) yMEHUE BUJCTh MATEMAaTUYECKYIO 33/1a4y B KOHTEKCTE POOJIEMHON CUTYAIMU B IPYTUX AUCIUIUIMHAX, B OKPY)KAIOLICH JKU3HMY;

8) yMeHHe HaXOIUTh B Pa3IMYHBIX MCTOYHUKAX HH(POPMALUIO, HEOOXOMUMYIO ISl PEIICHHS MaTeMaTHYECKUX MPOOJIEM, W MPEICTaBIATh €€ B
MOHATHOW (hopMe, MPUHUMATD PELICHNE B YCIOBHUIX HETIOJIHOM MM U30BITOYHOM, TOUHON MIIM BEPOSTHOCTHOW MH(OPMALINY;

9) yMeHHE TMOHMMATh W HCIOJb30BaTh MATEMATHYECKUE CPEICTBAa HAMNIAHOCTH (rpaduku, TaOMHMIbBI, CXEMbl W Jp.) s WUIFOCTPALUH,
MHTEpIPETALNH, APTyMEHTALIUH;

10) ymeH#ue BBIIBUTaTh TUIIOTE3bI MIPH PELICHUH 331a49H, IOHUMATh HEOOXOJUMOCTh HX ITPOBEPKHU;

11) IMOHUMAHHEC CYITHOCTU AJITOPUTMHUYCCKUX HpCI[HI/IcaHI/Iﬁ U YMCHUC HeﬁCTBOBaTB B COOTBCTCTBUU C IIPCATTOKCHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThI:
1) oco3HaHWE 3HAYCHHS MATEMATHKH JJIs TIOBCEIHEBHOM KHU3HH YCIIOBEKa,

2) TmpeacTaBiIeHHEe 0 MaTEeMaTHUYECKON Hayke Kak cepe MaTeMaTHUECKOW JEATEIbHOCTH, 00 dTamax ¢€ pasBUTHS, O €€ 3HAUMMOCTH IS Pa3BUTHS
B3 AIHAN,

3) pPa3BUTHE YMeHI/Iﬁ pa6OTaTI> C y‘Ie6HBIM MaT€MaTU4YCCKUM TCKCTOM (aHaJ'II/I3I/IpOBaTB, MU3BJICKATb H6‘06XOI[I/IMYIO I/IH(I)OpMaLII/IIO), TOYHO U I'paMOTHO
BBIPAXKAaTb CBOU MBICJIU C IPUMCHCHUCM MaTeMaTH4eCKOM TCPMUHOJIOT'MHA 1 CUMBOJIMKHU, TIPOBOAUTDH KJ'IaCCI/I(I)I/IKaI_[I/II/I, JJOTUYCCKUEC O6OCHOBaHI/I$I;

4) BJIaACHUC 0a30BbIM MOHATUHHBIM arrapaToMm 1Mo OCHOBHBIM pa3JjicjiaM COACPKAHUA,

5) MMPAKTUYCCKU 3HAYUMBIC MATCMATUUYCCKHUEC YMCHUSA W HABBIKH, UX IMPUMCHCHHUC K PCIICHHIO MATCMATUYCCKHUX U HCMATCMATUYCCKHUX 3a/ady,
npeamnojaararomee ymMeHus:

* BBIIOJIHATH BBIYHACICHUS U JENUCTBUS C JEHCTBUTEIbHBIMU YHCIIAMY;
* pelaTh ypaBHEHUs, HEPABEHCTBA, CHCTEMbl YPABHEHUI U HEPABEHCTB;

* pewath TEKCTOBBIE 3a/1a4l apu(METHUECKIM CIIOCOOOM U C TIOMOIIbIO COCTABJICHUS U PELLICHUS] ypaBHEHU, CUCTEM YpaBHEHHM U HEPABEHCTB;



* u300paxarb (GUrypsl HA TUIOCKOCTH;

* HCTOJBb30BaTh ANTCOPANUECKHUNA «SI3BIK» JUISI OMUCAHUS MPEAMETOB OKPYKAIOIIETO MUPA;

* TPOU3BOJUTH MPAKTUUECKUE PACUETHI; BEIUUCICHHUS C MIPOIICHTAMU, BEIUUCIEHUS C YUCIOBBIMU MOCIIEIOBATEIBLHOCTIMU;

* BBINOJHITH TOX/IECTBEHHbIE TPEOOPa30BaHNUs PALIMOHATIBHBIX BHIPAKEHU;

* BBIIOJIHATH Oll€pallMy HaJ MHOKECTBAMU;

* HccrnenoBath QYHKUIUU U CTPOUTDH UX IPpadUKy;

* YHUTATh U MCIIOJIH30BaTh MH()OPMAIIHIO, TPEICTABICHHYIO B BHJIC TAOIHUIIBI, JHArPAMMEI (CTOJIOUATOH HIIM KPYTOBOK), B TpadrueckoM BUJC;,

* pemarh MPOCTEUIIe KOMOMHATOPHBIC 3a]a4H.

Conepxxkanue o0y4enus ajaredopa 8 kiaace.

1. PanumonajbHble apodu (54 1)

* Parmonanbubie Apo6u. OCHOBHOE CBOMCTBO paIliOHAIBHON JTPOOH.
» CJI0)K€HHE U BEIYUTAHUE panroOHaJIbHBIX )1p06el71 C OAMHAKOBBIMU 3HAMCHATCIIAMU. CroxeHue u BBIYUTAHUC pallMOHAJIBHBIX z[p06el71 C pa3HbIMUA
3HaMeHaTeISIMH. TOXIeCTBEHHBIC TIPe0Opa30BaHUs PAIMOHATBHBIX BBIPAXKCHHHA
* YMHOKEHUE U JIeJICHHE PalloOHATBHBIX Ipo0eil. Bo3BeneHne palinoHalbHOM TIpOOH B CTETICHb.
ToxaecTBeHHBIEPEe0Opa30BaHUS PAIIMOHATBHBIXBBIPAKEHU T
* PaninonaneHble ypaBHeHUs. PaBHOCHIIbHEBIE YpaBHEHHUS.
* CTemneHsb C 1eNbIM OTPHIIATeThbHBIM TToKa3aTeneM. CBONCTBA CTETIEHH C IIeNIBIM MOKa3aTeleM

k
* Oynkuus Y = X u e€ rpadux

OcHOBHAal 1leJIb — BEIPA0OTaTh YMEHUE BBITIOIHATH TOXKASCTBEHHbIE TPEO0Opa30BaHUs PALIMOHATBHBIX BBIPAKEHHIM.




Tak kak neHCTBUS C pallMOHAIBHBIMHU JPOOSIMH CYIIECTBEHHBIM 00pa3oM ONMUPAIOTCS Ha JEHCTBHUS ¢ MHOTOWIEHAMH, TO B Hadaje TeMbl HEOOXOIMMO
MOBTOPUTH C YUAIIUMHUCS MPeoOPa30BaHUs LIETbIX BhIPAKESHUN.

['maBHOE MecTO B JaHHOHM TeMe 3aHUMAIOT AJTOPUTMbI IEHCTBUHN C ApOoOsMU. YUaliuecs JOHKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEACHHUE U
yacTHOe ApoOel Bceria MOXHO MpeACTaBUTh B Bue 1podu. [Ipuobperaembie B TaHHOM TeMe YMEHUS BBIMOJIHATH CJI0KEHHE, BBIUUTAHUE, YMHOKEHUE
U jAeneHue JApoOed SBISIOTCS OMOPHBIMH B MpPeoOpa3oBaHUSX APOOHBIX BbIpakeHUH. [lodToMy UM cleayeT yaeiauTh oco0oe BHUMAHWE.
HenenecooOpa3Ho mepexoauTh K KOMOMHUPOBAHHBIM 3aJ]aHHSM Ha BCE JICHCTBUS C IPOOSMU MpEkJe, YeM OYyAyT YCBOCHBI OCHOBHBIC aJITOPUTMBI.
3aanus Ha BCE IEHCTBUS C IPOOSMU HE TOJKHBI OBITH U3JIHUIIHE TPOMO3IKUMH U TPYIOEMKUMHU.

[Ipyn HaxoxaeHUM 3HAYEHUN APOOEH MaroTCs 3aJaHusl HAa BBIUMCICHUS C IOMOIIBIO KaJbKyJsATOpa. B naHHOW Teme pacumupsitoTcs CBEICHUS O
CTaTUCTUYECKUX XApaKTepUCTUKaX. BBOAUTCS MOHATHE CPEAHErO TAPMOHUYECKOTO Psifia MOJ0KUTEIIbHBIX YHCET.

W3yuenne TeMbl 3aBEpLIACTCsl pACCMOTPEHUEM CBOMCTB rpaduka QyHKIUN Y = —.
X
2. Ksagparubie kopuu (33 )

» Oynkums Y = X° u eé rpadux

* KBagpaTtHsie kopHH. ApudMeTndeckuil KBaapaTHblil KopeHb. CBOWCTBa apuU(pMETHUECKOTO KBaJpaTHOrO KOpHS. TOXJIeCTBEHHbIE MTPEOOpa30oBaHUs
BBIPAXEHU, COIEPIKALUX KBAJAPaTHbIE KOPHH.

* MHO€CTBOM €T0 JIEMEHTHI.

* [TonmHOXecTBO. OnepanuuHa MHOKECTBAMHU.

» Oynkuus Y = \/; u e€ rpadux
OcHOBHasl LleJIb — CUCTEMaTH3UPOBATh CBEICHUS O PAIlMOHAIBHBIX YUCIaX U JaTh MpPEJACTaBICHHE 00 MPPALMOHANBHBIX YUCIAX, PACHIMPUB TEM

CaMbIM IMOHATHE O YHCIIE; BEIpaO0OTaTh YMEHHUE BBIIOIHATH IPeoOpa30BaHuUs BBIPAKEHUN, COACPIKALINX KBAJApaTHbIE KOPHU.

B nanHOi Teme ywamuecs MOJy4alOT HayaJlbHOE TNPEACTaBIEHUE O TOHATHM JAECHCTBUTENbHOro uucia. C 3TOH Lenbio 00O0OIIAIOTCS H3BECTHBIC
YYAIIMMCS CBEICHHS O PAallMOHAIBHBIX ynciax. i1 BBeIeHN NOHATUSA UPPALMOHAIBHOTO YMCIa UCIIOIb3YETCS MHTYUTHBHOE IIPEICTABIEHHE O TOM,
YTO KaXKIBIM OTPE30K HMMEET UIMHY M IOTOMY KaKIOM TOYKE KOOPAMHATHOW IPSMON COOTBETCTBYET HEKoTopoe umciio. [lokaspiBaercs, 4to
CYUIECTBYIOT TOUKH, HE UMEIOIINE pallMOHAIbHBIX a0CIUCC.

[Ipu BBEIEHNM MMOHATHS KOPHS MOJIE3HO O3HAKOMUTD YYAIIUXCS ¢ HAXOKIAECHUEM KOPHEHN C MOMOUIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMaHME YJIENAETCS TOHATHIO apU(PMETHUYECKOro KBaJPAaTHOIO KOPHS W CBOWCTBAM apU(PMETHYECKHX KBaJpPaTHBIX KOpHEH.

I[OKaSBIBaIOTCSI TCOPEMbI O KOpHC U3 NPOU3ZBCACHUA U ,Z[pO6I/I, a TAaKXC TOXICCTBO +/ az = |a , KOTOPBIC IMOJIy4arOT MPUMCHCHUC B HpCO6paBOBaHI/ISIX

BBIPOKCHHH, COJEPKAMMUX KBaJpaTHbIe KOpHU. CrienaibHOe BHUMaHHUE YJEISETCs OCBOOOKIECHUIO OT MPPAIIMOHAILHOCTH B 3HAMEHATENe ApoOu B



BBIPKEHUSAX B YMmenue npeoOpa3oBbIBaTh BBIPAXKEHUS, COAEPIKAIINE KOPHHU, YaCTO MCIIOJIB3YETCs Kak B CAaMOM Kypce anreOpsl,

a a
NCRRCENCE
TaK U B Kypcax reOMeTpuH, anreOpbl U Hayal aHaIu3a.

[Tponomxkaercs paboTa 1Mo pa3BUTHIO PYHKIIMOHAIBHBIX MPEACTaBIeHUN yuammxcs. PaccmaTpuBaroTes QyHkuus Y = \/; ,ee cBoiicTBa u rpaduk. [Ipu

o 2
u3ydeHun GpyHkoun Y = VX mokasbIBaeTCA ee B3AMMOCBS3D ¢ ¢bynakmueit Y = X", rme X > 0.

3. Ksaaparnble ypaBHeHus (324)

* KBagpaTtHbie ypaBHeHus1. PelieHne HenmonHbIX KBaApaTHbIX ypaBHeHUN. DopMmyiia KopHel KBaapaTHOro ypasHeHus. Teopema Buera.
* KBagpaTHBIUTpEXUIIEH.

OcHOBHasl 11e1b — BBIPA0OTaTh YMEHHUS PEIIaTh KBaJpaTHbIE YPaBHEHUS U IPOCTEHIIINE PAllMOHAIBHBIC YPAaBHEHUS U IPUMEHATH X K PEHICHHUIO 3a1a4.

B Hawane TeMbl NpUBOAATCA TPUMEPHI PEIICHUS HEMOJIHBIX KBAJpaTHBIX YpaBHEHHMU. DTOT Marepuan cucremarusupyercs. PaccmarpuBarorcs
ANTOPUTMBI PEIICHUS HEMOIHBIX KBAIPATHBIX YPABHEHUU PAa3IMYHOTO BUJA.

OcHOBHOE BHHUMaHHE CIIEAYET YACIUTh PEIICHUIO YPAaBHEHUI BHU/Ia ax? + bx + ¢ = 0, rme a # 0, c ucronpzoBanueMm Gopmysbl KOpHEH. B nanHol Teme
yJaniiecss 3HaKoMmsTcs ¢ ¢opMmynamu Buera, BbIpaKaloOUUMHU CBS3b MEXIY KOPHSMHU KBaJpPaTHOTO ypaBHEHHs M ero kodddummentramu. OHU
HCIIOJIb3YIOTCS B JAJBHEUILIEM IIPU J0KA3aTENBCTBE TEOPEMBI O PA3JI0KEHUH KBAIPATHOTO TPEXUJIEHA HA JIMHEMHBIE MHOXKHUTEIH.

VYyaruecs: oBlafeBaloT CIOCOOOM pelIeHus JPOOHBIX PAIMOHATBHBIX YPaBHEHUH, KOTOPBIN COCTOUT B TOM, YTO PELICHHE TAKHX YPAaBHEHUN CBOAMUTCS
K PELICHUIO COOTBETCTBYIOIIMX LIEJIBIX YPABHEHUMN C IMOCIEYIOIUM UCKIIFOUYEHUEM ITIOCTOPOHHUX KOPHEM.

N3ydenue naHHOW T€MbI MO3BOJISET CYHIECTBEHHO PACIIMPUTh anmnapar ypaBHEHUM, UCTIOJIb3YEMBbIX I PEIIECHHS TEKCTOBBIX 3a7a4.

4. TloBTopenue (94)

5. Pe3eps (4u)
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Jlara
nposeje
HHS

1-4  TloBTOpeHuHe Kypca ajredpsnl

7 knacca 4
I'naga 1 54
PanmnonanbHble BbIpakeHUs
5-7 | PanmonanpHble JpooH 3 Pacnosnasams 1ienple pallioHaNbHbIE BBIPAXKEHUS, APOOHbIE pallMOHATIbHBIE
o BBIPAXXEHUSI, IPUBOIUTH IPUMEPHI TAKUX BBIPAXKEHUH.
8-11 | OcHOBHOE CBOICTBO 4 p » TPUBONL puMep p

paloHaIbHON Apodu Popyyruposams:

07’lp€a€]leHZ/l}li parOHAJIBHOI'O BBIPAKCHUS, TOITYCTUMBIX 3Ha4YCHMH HepeMCHHOﬁ,

12-15 | Cnioxenue u BEIMUTAHHE 4 TOXJICCTBEHHO PaBHBIX BBIPAKEHUH, TOXKICCTBA, PABHOCHIIBHBIX YPABHCHUIA,

paIMOHATBHBIX IPOOei ¢ PAIOHAIEHOTO YPABHEHUS, CTEIICHH C HYJIEBBIM MTOKa3aTeJIeM, CTEIICHH C LIEJIbIM

OMMHAKOBBIMU OTPHUIIATEILHBIM TTOKa3aTesieM, CTAaHAAPTHOTO BH/Ia YUCIIa, 00OpaTHON
3HaMCHaTCIAMHU MIPOIIOPIMOHATILHOCTH,
16-22 | Crioskenme i BEAHTAHIE 7 c601icmea: OCHOBHOE CBOMCTBO paIllMOHAIBHOU IPOOH, CBOMCTBA CTEMEHU C IEIBIM

parroHaIbHBIX Ipo0eit
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C pa3HBIMU 3HAMEHATEISIMU .
MoKa3aresneM, ypaBHeHU!, GyHKIUH Y = —;
23 | KonurpoabHasipadora Ne 1 1 n
npasuia: CI0KEHUs, BBIMUTaHUSI, YMHOXKECHHUSI, IEIEHUs Apo0eii, BO3BeeHUS IpoOU
2324- | YMHOKEHHUE U JIeTICHUE 5 )
N B CTEIICHB; YCIIOBHE PABEHCTBA APOOH HYITIO.
28 | pauMOHAIBHBIX IPOOEH. .
. Jlokazvieame CBOMCTBA CTENEHU C LIEIBIM ITOKA3aTEIIEM.
Bo3Beaenue paunoHaIbHOM o . o N
Onucviéamsv rpauIecKuil METO/I PEUICHNS YPaBHEHUH C OHOM MepeMeHHOH.
IpoOu B CTENEHb 17 . .
[pumensams OCHOBHOE CBOMCTBO PallMOHAIBHOM IpOOH /711 COKpAICHUSI
29-36 | ToxxnecTBeHHBIETIPEOOpa30Ba 8 u ipeobpazoBanus apodeit. [IpuBoanTts qpodu k HOBOMY (00IIeMY) 3HAMEHATEITIO.
HUSPAIMOHATBHBIXBBIPAXKECHU Haxonuthk cymMmy, pa3HOCTB, IPOU3BEJICHUE U YaCTHOE JpoOeit. BoImoaHATh
i TOKIECTBEHHBIE MPEOOPa30BaHMsl PAllMOHATIBLHBIX BEIPA)KEHUI.
Pewamb ypaBHEeHUS ¢ IEPEMEHHOM B 3HaMeHaTene Apoou.
37 | Kourpoasnasipadora Ne 2 1 yp p p
8-38- | PaBHOCHIIbHEIE ypaBHEHUSI. 4
41 | PannoHanbHbIE YpaBHEHUS
42-46 | CteneHsb C 1eIbIM 5
OTPULATENBHBIM [IOKa3aTeNeM Ilpumenamo CBOMCTBA CTENIEHU C LIEJIBIM [TOKa3aTeseM JUIsl mpeoOpa3oBaHus
Z BLIPAKECHUM.
47-52 | CBONCTBA CTENEHU C LIEIBIM 6
3anucvieamp 4ncaa B CTAHJAPTHOM BUJIE.
nokasaresieM
53.57 K 5 Buvinoaname moctpoenne u urenne rpaduka Gyakmoum y = —
- ) n
Oyukuus Y = —u e€ rpadux
X
58 | KonTpouabHasipadora Ne 3 1
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KBagparHble KOpHH. 33
JeiicTBUTEeILHBIC YHCJIA
2 o
59-61 | ®ynknus Yy = X* u e€ rpaduk 3 Onucbieamy: TIOHATHE MHOXKECTBA, JIEMEHTA MHOXECTBA, CITIOCOOBI 3ajaHus
MHO’KECTB; MHOKECTBO HATypaJIbHBIX YHCEN, MHOKECTBO LIEJIBIX YHCE, MHOXKECTBO
62-65 | KBagpaTHbie KOpHH. 4 ’ yp . ’ H ’
. palOHaIbHBIX YMCEN, MHOKECTBO JEHCTBUTENIbHBIX YUCEI U CBSI3U MEXY 3TUMU
Apudpmerndeckuii
. YHCIOBBIMA MHOXECTBAMH; CBSI3b MEXAY OECKOHEUHBIMH JECATUYHBIMU JIPOOSIMU U
KBaJIpaTHbIN KOPEHb
panroHaIBLHBIMU, HPPALIMOHAIEHBIMU YHCIIaMHU.
66-67 | MHOXeCTBOM €T0 JIeMEHTEI 2 Pacnosnasame panmoHanbHbIe U UppalMOHAbHBIC Yrcia. [[puBOANTE TpHMEpBI
68-70 | TToaMHOKECTBO. 3 palMOHAIbHBIX YMCEN U UPPALMOHATIBHBIX YHCE.
OneparyyHa | MHOXKECTBAMH 3anucvieams ¢ TIOMOIIBIO (HOPMYJT CBOMCTBA ACHCTBUMN C ACHCTBUTEILHBIMHU
YHUCJIaMHU.
71-73 | YuCIOBBIEMHOKECTBA 3
Dopmynuposamo:
74-79 | CpoiicTBaapu(pMeTHIECKOro 6 onpeoeneHus: KBaIpaTHOTO KOPHS U3 YKCIa, apuPMETUUECKOTO KBAJPaTHOTO KOPHS
KBaJApaTHOTO KOpHs M3 YHCIIa, paBHBIX MHOXECTB, IIOAMHOKECTBA, IIEPECCUCHHUS MHOKECTB,
80-86 | ToxxnecTBeHHBIE 7 OOBETUHEHNA MHOXKECTB; )
MPEOGPA3OBAHHS BEIPAKCHIIH, ceolicmea: GyHKUUHU Y = X°, apu(PMETHIECKOro KBaIpaTHOTO KOPHS, GYHKIIUU
coziep KaIiux y= Jx.
KBaApaTHBIC KOPHU Hoxkazvieams CBOWCTBA apu(PMETHUECKOTO KBaIPATHOTO KOPHSI.
. 2
Cmpoums rpapuku GyHKIUI Y = X"u Yy = \/; .
87-90 Dynxus Y = \/; " ed 4 [TpuMeHSTH MOHATHE apUPMETUIECKOTO KBAJAPATHOTO KOPHS [T BEIUMCIICHUS
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~ g
rpaduk 3HAYECHUM BBIPAKEHU.
91 | KomtpomsmaspaGora Ne 4 1 Ynpowamy Beipaxenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUEHUS BBIPAKEHUMH.
BeimonHsATe mpeoOpa3oBaHye BEIPAXKEHUI ¢ TPUMEHEHUEM BBIHECCHUSI MHOKHTEIIS
U3-T10J1 3HaKa KOPHS, BHECEHUE MHOKUTEIS 110/] 3HaK KOpHs. BBIIOIHATH
0CBOOOKJIEHUE OT UPPALIMOHAIBHOCTH B 3HAMEHATese Ipo0u, aHAJIU3 COOTHOILIEHUHN
MEX/y YHCIOBBIMU MHOXECTBAMH U UX JIEMEHTaMHU
I'nasa 3 32
KBanparTHnbie ypaBHeHHsA
92-95 | KBagpaTHble ypaBHEHHUS. 4 Pacnosznaéams v npuBOIUTH IPUMEPHI KBAJAPATHBIX YPAaBHEHUH pa3IMUHBIX BUOB
Pemenue HenoaHbIX (TIOJTHBIX, HENOJIHBIX, MPUBEAEHHBIX ), KBaAPATHBIX TPEXUIICHOB.
KBaJPaTHBIX YpaBHEHHM Onucviéams B 001IEM BUJIE PELLICHUE HETIOIHbBIX KBAJAPATHBIX YPaBHEHUH.
96- | ®opmyna KopHEN 5 Popmymuposame: .
100 | kBagpaTHOrO ypaBHeHHs on{.?e()eﬂeﬁuﬂ: YpaBHEHHUS MIEPBON CTENEHH, KBaIpaTHOI'O YPAaBHEHUS; KBaIpaTHOTO
TpEXUIIeHa, TMCKPUMHUHAHTA KBaJPaTHOTO YPaBHEHUS
101- | Teopema Buera 4 ¥ KBaJIpaTHOTO TPEXUIEHA, KOPHS KBaJIPAaTHOTO TPEXUIIeHa; OMKBAIPATHOTO
104 YpaBHEHHS,
105 | Kontpoasnasipa6ora Ne 5 1 c6oticmea KBaJlpaTHOTO TPEXWIIEHA;
o meopemy Bueta n obpaTHyto eil Teopemy.
106- | KBagpaTHBIATpEXUWIEH 4 .
3anucvieams 1 10Ka3bIBaTh (OPMYILY KOPHEH KBaJIpaTHOTO ypaBHEHHUS.
109 HccnenoBaTh KOJIMYECTBO KOPHEH KBapaTHOTO ypaBHEHHUS B 3aBUCIMOCTH OT 3HaKa
110- | Pemenue ypaBHEeHUH, 6 €ro TUCKPUMHHAHTA.
115 | xoTopsie cBOASATCA K
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KBaJ[PaTHBIM YPaBHEHUSIM Hoxazvieams meopemvoi: Buera (mpsiMyto 1 00paTHYIO), O Pa3I0KEHUH KBaIPATHOTO
TpEXUIIeHa HA MHOXKUTEIH, O CBOMCTBE KBaJPAaTHOTO TPEXUWIEHA C OTPUIATEIbHBIM
116- | PaunoHanbHbIE ypaBHEHUS 7 p ’ P P pun
JTVCKPUMHUHAHTOM.
122 | xkak MaTeMaTHYECKUE MOJIETHN . .
. Onucviéams Ha IpUMEpPax METOJ] 3aMEHBI IEPEMEHHOH TS peIICHHs YPaBHEHHIA.
peabHBIX CUTYAIH 5
Haxooums KOpHY KBaJIpaTHBIX YPaBHEHHUH Pa3IMYHBIX BUAOB. [[puMeHATH TEOpEMY
123 | KontpoabHasipabora Ne 6 1 Buera u 06paTHyto €if TeopeMy. BHINOIHATE pa3iokeHre KBapaTHOro TpEXUieHa
Ha MHOXUTeNU. HaxoauTh KOpHU ypaBHEHUN, KOTOPBIE CBOJISATCS K KBaIPATHBIM.
CocTaBnsTh KBaJIpaTHbIE YPaBHEHUS U YPAaBHEHHUs, CBOJIAIIMECS K KBAJAPATHbIM,
SBIISIOIINECS MAaTEMaTUYECKUMH MOJIEJIIMU PEAJIbHBIX CUTYalui
124-
131IMoBTOpEHUE 8
U cHcTeMaTH3alus
y4eOHOro marepuaJia
132KonTpoabHasipadora Ne 7 1
133-
136Pe3epBHOE Bpems 4
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