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TlosicHuTEIBLHASA 3aIMCKA

Pabouass mporpamma mo anredpe mns 8 kimacca pazpaboraHa ¢ yderom TtpeboBanuii ®I'OC OO0,
YTBEp)KJIECHHBIM MpHKa3oM MuHHcTEpcTBa 00pazoBanus U Hayku Poccuiickoit denepanmu ot «17» nexadps
2010 r. Ne 1897, B coorBeTcTBUU C aBTOpcKoM nporpammoit A.I'. Mepsisik, B.b. Tlononckuii, M.C. SAxup,
E.B. bynko (Maremaruka: nporpammsl : 5—9 knaccel A.I'. Mep3znsk, B.b. [lononckuii, M.C. Sxup, E.B.
bynko /. — M.: Benrana-I'pad, 2013. — 112 ¢.) u YMK:

1. AnrebOpa: 8 knacc: y4eOHHK AJis ydanuxcs oomeoOpa3oBaTenbHbIX yupexaenuii / A.I. Mep3mnsk, B.b.
[Tononckuit, M.C. SAxup. — M.: [Ipocsemenue, 2021 1.

2. AnrebOpa: 8 kiacc: AMIAKTHYECKUE MaTepUalbl: COOPHHK 3a7ad M KOHTPOJIbHBIX pabotr / A.I'. Mep3nsk,
B.B. Ilononckuii, M.C. fxup. — M.: Benrana-I'pad, 2015.

3. Aurebpa: 8 xmacc: meromudeckoe mocodbue / A.I. Mepsmsk, B.b. Tlomonckuii, M.C. Sxup. — M.:
Benrana-I"pad, 2015.

IIporpamma cocTaBiieHa MCXOZs W3 CIEAYIOLUIMX Iefell M3ydeHus areebpvl B paMKax (enepaibHOro
KOMIIOHEHTa TOCYIapCTBEHHOrO0 00pa3oBaTelbHOTO cTaHAapTra (OCHOBHOTr0) oOmiero oOpa3oBaHUs B
OCHOBHOM LIKOJIE:

1) 6 nanpaenenuu tuuHOCMHO20 pazeumus

* pa3BUTHE JIOTMYECKOTO0 W KPUTUYECKOI'O MBIIIJICHUS, KYJIbTYpbl PE4H, CHOCOOHOCTH K YMCTBEHHOMY
HKCIIEPUMEHTY;

* (opMupoBaHue y ydalIMXCs HMHTEUICKTYalbHOH YECTHOCTM M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJI0JICHUIO MBICIUTENFHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OIIBITA;

* BOCIIUTaHHE KayeCTB JIMYHOCTH, 0OECIIEUUBAIOLINX COLUAIBHYI0 MOOMIBHOCTh, CIOCOOHOCTh NMPUHUMATh
CaMOCTOSITEJIbHBIE PELLICHUS;

* (opMHpOBaHHE KAYeCTB MBIIIJICHUS, HEOOXOAUMBIX JUIsl aJlalTallid B COBPEMEHHOM HH()OPMALMOHHOM
00111eCTBE;

* pa3BUTHE UHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MAaTEMaTHUECKUX CIIOCOOHOCTEH;

2) 6 MemanpeoMenmHoM HanpasieHuu

* (popMupOBaHUE MpeACTaBIEHUI O MaTeMAaTUKE KaK YacTH OOLIeUeIOBEUYECKON KyIbTYpbl, O 3HAUUMOCTHU
MaTeMaTHKHU B Pa3BUTHH IUBWIIM3AIMN U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE NPEACTABICHUN O MaTeMaTHKe Kak (opMe OMHCAHUS U METOZE MO3HAHUS JAEeHCTBUTEIbHOCTH,
CO3/IaHKE YCIIOBHM JIsl MPUOOPETEHUS IEPBOHAYAILHOTO OIBITAa MAaTEMAaTHUYECKOI0 MOJIETMPOBAHMUS;

* (popmupoBaHue 0OOLIMX CHOCOOOB MHTENIEKTYAIbHOM NEATENbHOCTH, XapaKTEpHBIX IS MaTeMaTUKH U
SBJIIOIIMXCSI OCHOBOM IO3HABATEIbHOW KYJIBTYPBI, 3HAYUMOW JUISI Pa3IMYHBIX CQep YeI0BEeYeCKOU
NesTeNbHOCTH;

3) 6 npedmemnom Hanpasnenuu

* OBJIaJICHUE MATeMaTHYECKUMHU 3HAHUSMH U YMEHUSAMH, HEOOXOJIUMBIMHU I NMPOJODKEHUSI OOyUeHUs B
CTapiieil MIKoJe WJIM HHBIX O0O0IIeo0pa3oBaTENbHBIX YUPESKACHUAX, H3YUCHHS CMEKHBIX IUCIUILINH,
NPUMEHEHMS B IOBCEAHEBHOM KHU3HM;

* co3gaHue ¢yHIaMEHTa Ui MaTeMaTHYecKOro pa3BUTHUS, (OPMUPOBAHUS MEXAHU3MOB MBIIUICHUS,
XapaKTePHBIX JUI MAaTEMAaTHYECKOH JesITeIbHOCTH.

Kypc anreOpst 7-9 sBnsercs 06a30BbIM A MaTeMaTHUYECKOro 0oOpa3oBaHUS M Pa3BUTUS LIKOJBHUKOB.
OnHOM W3 OCHOBHBIX Lieled  M3y4YeHUs anreOpbl SBISETCS PpA3BUTHE MBIIUICHUS, MPEXAE BCEro
¢dbopMupoBaHue abCTpakTHOrO MbIlUIeHUs. B mpouecce n3yuenus: anredpsl GOpMUPYETCS JIOTUYECKOE U
AITOPUTMUYECKOE MBIIUIEHHE, a TakKe TaKhe KadecTBa MBIIUIEHUS, Kak CHUja, THOKOCTb,
KOHCTPYKTUBHOCTH Ml KPUTHYHOCTb.

OOyuenune anredbpe IaeT BO3MOXKHOCTb IIKOJbHUKAM HAYYMTHCS IUIAHHUPOBATH CBOIO JIESATEIHHOCTD,
KPUTHYECKH OIlleHnBaTh e€. [IpMHMMaTh CaMOCTOSTENbHBIE pEHICHHS, OTCTAaMBaTh CBOM B3TJISABI U
yOexIeHHUS.

OO0mas xapakTepucTuKa y4e0HOro npeamera



Coneprxanue Kypca anredpsl B 7-9 kimaccax MpeCcTaBIeHO B BHJIE CIEAYIOUINX COJIEPKATEIbHBIX pa3eiioB:
«Anrebpa», «HUucioBple MHOXKECTBA», «DYHKIIUNY», «DJIEMEHTHl MPHUKIAAHON MAaTEeMAaTHKN», «AJredOpa B
HUCTOPUYECKOM PA3BUTUI.

Copepxanne pazgena «AnreOpa» GopMUpyeT 3HAHHS O MaTeMaTHYEeCKOM S3bIKE, HEOOXOIUMBIE st
pelIeHns MaTeMaTHUECKHX 3a/1a4, 3a/1a4 U3 CMEXHBIX AUCLUIUIMH, a TAK)KE IPAKTUUECKUX 3a1a4u. V3ydueHue
MaTepuana crnocoOcTByeT (OPMUPOBAHUIO Y y4yallUXcs MaTeMaTHYeCKOro armapara pelleHds 3aaad C
IIOMOILBIO YPABHEHUM, CUCTEM YPaBHEHUN U HEPABEHCTB.

Martepuan JaHHOTO pasjeia MpelICTaBiIeH B acleKTe, CIOCOOCTBYIOIEM (OPMUPOBAHUIO Y yHalIUXCA
YMEHMSI TOJb30BaThCS  QJTOPUTMAaMM, CYLIECTBEHHAass poJib IPU 3TOM OTBOAMUTCS  Pa3BUTHIO
AITOPUTMHUYECKOTO MBIIIJICHUS — BaXKHOM COCTaBIIAIOIICH NHTEIJIEKTYaIbHOIO Pa3BUTHS YEIOBEKA.
Copepxanue pasgena «HuciaoBble MHOXKECTBA» HALEJIEHO HAa MaTeMaTHYECKOE pa3BUTHE Yydalluxcs,
dbopMUpOBaHHE Y HHUX YMEHHsI TOYHO, C’)KaTO U SCHO HW3JIaraTh MbBICIM B YCTHOM M MHCHBMEHHOW peyw.
Martepuan pasaena pa3BUBaeT NOHIATHE O YUCIIE, KOTOPOE CBSA3AHO C U3yYEHUEM JIEHCTBUTEIIBHBIX YU CEI.
Lenb cogepxanus paznena «OyHKIUUY - MOJTYYSHHE HIKOJIbHUKAMHM KOHKPETHBIX 3HAHUM O (QYHKIUU Kak
BOXHEHIIEH MaTeMaTHYeCKONH MOJENH JUIsi ONMHCAHHS W HCCICIOBAaHUS PAa3HOOOPA3HBIX IPOILECCOB H
SBJICHUN OKpyskaromero mupa. COOTBETCTBYIOIIMI MaTepuan CIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHHUS U
TBOPUYECKUX CIIOCOOHOCTEH yJaluxcsi, yMEHUIO HCIIOIb30BaTh PA3JINYHbIE A3bIKM MAaTEMaTUKU (CIOBECHBIH,
CUMBOJIMYECKUH, TpauaecKkuii).

Copepxanue paszzaena «IJEMEHTbl NPUKIAAHON MAaTEMaTUKW» PACKPbIBAIOT MPUKIAJIHOE U MPAKTUUYECKOE
3HAYEHHUS] MAaTEeMAaTUKH B COBPEMEHHOM Mupe. MaTepuan JaHHOTO pasjiesia crocoOCTBYEeT (POPMHUPOBAHUIO
YMEHHS TIPEJCTaBIATh W AHAIU3UPOBATH PAMYHYI0 HWHQPOPMAIUIO, I[MOHUMAHHWIO BEPOSTHOCTHOTO
XapakTepa peajabHbIX 3aBUCUMOCTEM.

Paznen «Anrebpa B HCTOpPUYECKOM pa3BUTUW» MpeAHA3HA4YeH JUis (OpMHpOBaHUS MPEICTABICHUN O
MaTeMaTHKE KaK YaCTH YeJIOBEUECKON KyJIbTYpBbI, 1751 OOIIET0 pa3BUTHS IKOJIbHUKOB, CO3/IaHUs KYIbTYPHO
- HICTOPUYECKON cpesibl 00yUEeHHUSI.

.JII/I‘IHOCTHI)Ie, NPpEAMETHBIC H METAIIPECAMETHBIC PE3YJIbTAaThl OCBOCHUA COACPKAHUN Kypca a.ﬂreﬁpa

CopepxaHve W METOJMYECKMH ammapar y4eOHHMKOB CIOCOOCTBYIOT (OPMUPOBAHUIO Yy y4alIUXcCs
JIMYHOCTHBIX, METANpPEeIMETHbIX, MPEJAMETHBIX PE3YyIbTaTOB OOyUEHHs, COOTBETCTBYIOIIUX TPEeOOBAaHUSAM
(dhenepalbHOr0 TOCYJaPCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO 00111er0 00pa3oBaHUsI.
M3yueHune HOBOTO cOepKaHUS B yUeOHHKaX COIPOBOKAAETCS paCCMOTPEHHEM 3aJau Kak MPaKTH4YeCKOro,
TaK M TEOPETUUYECKOro Xapakrepa. B yueOHMKax mpezacTaBieHa pyOpuka «['OTOBUMCS K M3yYEHHIO HOBOM
TEeMBI», B KOTOpPOH cojepxkarcs HEoOXOAMMBIE Ui H3YyYeHHUsl HOBOTO MaTepuana 3ajaud, JaloTcs
PEKOMEHIalliK 1O MOATOTOBKE K M3YYEHHUIO0 HOBOIO Marepuaja (IOBTOPEHHIO HEOOXOAMMBIX CBEIEHUI M3
IpoiiIeHHOr0). DTO TMO3BOJISET OOYdYaIOUIMMCS ONpeNeNiaTh eI CBOEro OOYy4eHus, CTaBUTh U
dhopmynupoBath 115 ce0sl HOBBIE 3a7a4u B ydyeOe.

VYnpaxkHeHus: KaxJaoro naparpaga COCTaBJIAIOT HECKOJIbKUX pyOpuk: «Pemaem yCTHO», «YTIpaKHEHHS,
«YTpaxHeHHs I IOBTOPEHUs», «['OTOBHMCS K H3y4EHHIO HOBOM TEMBD», «YUHUMCSA JIeJaTh
HecTaHAapTHbIE marny». Cucrema 3a/laHui MpeicTaBlieHa YIPaXHEHUSAMH Pa3IMYHON CI0KHOCTH (YeThIpe
YPOBHS CJIO)KHOCTH), OPUEHTUPYIOIIMMH Ha pa3iudHble POPMBI AESITEILHOCTH, YTO TOMOTAaeT yYalluMcs B
BbIOOpE MHIUBUAYATILHON 00pa30BaTeIbHON TPACKTOPHH.

B KkoHIle rnaB mpuBeNEHbl UTOTH, B KOTOPBIX MEPEUMCIICHBI IUIAHUPYEMble Pe3yNIbTaThl 00YUEeHHUS; JTaHbI
3aaHus B TecToBoi popme «IIpoBeps cedsi».

YMmenue co3naBath 0000IIEHHS], YCTaHABINBATD aHAJIOTUH, KJIACCU(PHUIIMPOBATh, CAMOCTOSITEILHO BBIOUPATh
OCHOBAHUS ¥ KPUTEPUH JUTSI KJTacCU(UKALIUU TTO3BOJIAIOT (POPMUPOBATH 33JaHUS HA YCTaHOBIIEHHE BEPHOCTH
YTBEPKACHUS, a TaKKe Ha MPEJCTaBIIEHUE JaHHBIX B BUJE Ta0nuil, rpaduKoOB, AMarpaMM, Ha padoTy C
TUMHU JJTaHHBIMHU.

Paznen «/lpy’)xuM Cc KOMIIBIOTEpOM», MOJTHOCTHIO MHTETPUPOBAHHBIA U C COJlep)KaHUEM Yy4deOHHKa, U C
CoZIepKaHUEM JHUJAKTHUECKOro MaTepuasia K HeMy, MO3BOJISET YUUTENI0 OpPraHU30BaTh y4eOHBIN IMporecce
Ha COBPEMEHHOM YpOBHE ¢ ucnoiib3oBanneM NUKT.

Jluunocmuvie pesynrbmamol.

BOCIIMTAHME POCCUHCKOM TI'PakIaHCKOM MACHTUYHOCTH: NATPUOTU3MA, yBaxkeHUs K OTedecTBy, OCO3HAHUS
BKJIaJ]Ja OT€YECTBEHHBIX YUYEHBIX B PA3BUTHE MUPOBOU HAYKH;



OTBETCTBEHHOE OTHOILIEHHE K YYCHHIO, TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOUIMXCS K CaMOPA3BUTHIO H
caM000pa30BaHMIO HA OCHOBE MOTHBAIMH K 00YYCHHIO 1 TTO3HAHUIO;

OCO3HAHHBIM BBIOOP W TOCTPOEHHUE AadbHEWINeH HHIUBUAYAIBHOM TpaceKTOpHHM oOpazoBaHHMs Ha Oase
OPUEHTHUPOBKM B Mupe mnpodeccuii U Npo(EecCHOHANBHBIX NPEANOYTECHUI € Y4ETOM YCTONYMBBIX
MO3HABATEIBHBIX MHTEPECOB, a TaK)Ke Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOT'O OTHOIIEHHS K TPYAY,
pa3BUTHE OMbITA YUACTHUS B COLIMATILHO 3HAUUMOM TPY/IE;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTAT YIeOHON M MaTeMAaTHYECKOH eI TeTbHOCTH;

KPUTHYHOCTH MBIIICHUS, THULIMATHBA, HAXOAUYUBOCTh, aKTUBHOCTh MPU PELICHUN MaTEeMaTUYECKUX 3a]1ay.
Memanpeomemnule pe3yiomamol.

YMEHHE CaMOCTOSTEIbHO ONPEAETATh 1IeJId CBOEro 00yueHHUsl, CTaBUTh U (POPMYJIUPOBATH Ui ceOsl HOBbIE
3aauu B yu€0e, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH MMO3HABATEIHLHOMN 1€ATEIILHOCTH;

YMEHHE COOTHOCUTH CBOM JIEHCTBHUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISTh KOHTPOJb CBOEH
JESATENbHOCTH B TPOLIECCE MAOCTIDKEHHSI pe3ylbTaTa, OIpENeNaTh CIIOCOObl JEHCTBHI B  pamKax
MIPeIJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JEHCTBHUS B COOTBETCTBUU C U3MEHSIOLICICS
CUTYyalMeH;

YMEHHE OIpenessaTh MOHSTHUS, cO3JaBaTh OOOOLICHHS, YCTaHABIMBATh AHAJIOTUH, KIACCH(PHUIMPOBATD,
CaMOCTOSITENTLHO BRIOMPATh OCHOBAHUS M KPUTEPHH IS KIacCU (UKL,

YMEHHE YCTaHAaBIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE pPacCyXkIEHUe,
YMO3aKII0YeHNe (MHAYKTUBHOE, ISIYKTUBHOE U 110 aHAJIOTHH) U JIeNIaTh BEIBOJIBI;

pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIBb30BAHUS UH()OPMAIIMOHHO-KOMMYHHKAIITMOHHBIX TEXHOJIOTHIA;
NepBOHAYAIbHBIC MTPEJICTABICHHS 00 MAeSX U 0 METOJaX MaTeMAaTUKU KaK 00 YHUBEPCAILHOM SI3bIKE HAyKH
U TEXHUKH, O CPEICTBE MOJICTUPOBAHUS SIBJICHHI U TIPOIECCOB;

YMEHHE BUACTh MAaTEeMAaTUYECKYIO 33Jadyy B KOHTEKCTE MPOOJEMHON CUTyallud B IPYTUX JAUCIUILIAHAX, B
OKpYKaroIIeH KU3HU;

YMEHHE HAaXOAWTh B PA3TUYHBIX UCTOYHHKAX WH(POPMAIINIO, HEOOXOIUMYIO JIUIsl PEUICHUS MaTeMaTHYECKIX
npoOyiieM, W TPEACTaBIATh €€ B IMOHATHOW ¢dopMe, MPUHUMATh PEUICHHE B YCJIOBUSAX HEIMOJHON WM
M30BITOYHOMN, TOUHOW WIJIM BEPOSTHOCTHOM MH(POPMAIINH;

yMEHHE TIOHUMAaTh U UCIOJIb30BaTh MaTEMaTUUYECKHE CPECTBA HATISAHOCTH (rpaduku, TaOIHUIIbI, CXEMBbl U
p.) VT WITFOCTPAIAN, HHTEPIIPETAIINH, apTyMEHTAIINH;

YMEHHE BBIABUTaTh TUIOTE3bI IPU PEIICHUH 3a/1a41, TOHUMAaTh HE00X0AUMOCTh UX IPOBEPKH;

MOHWMaHHWE CYIIHOCTH aJTOPUTMHUYECKUX NPEANHUCAHUA W yMEHHE [eHCTBOBaTh B COOTBETCTBUHU C
MPEUI0KEHHBIM aJITOPUTMOM.

IIpeomemnvie pezynomamui.

OCO3HAHME 3HAUYEHUS] MAaTEMAaTUKH JJIsl TOBCEAHEBHOM KHU3HU YEIIOBEKa,

MIpPE/ICTaBJICHNE O MAaTeMaTH4ecKOoW Hayke Kak cdepe MaTeMaTH4ecKOoW IesTeNbHOCTH, 00 JTamax eé
pa3BUTHS, 0 €€ 3HAUUMOCTH JUIsl Pa3BUTHS IUBUIIN3AIUH;

pa3BUTHE YMEHUH padoTaTh C YYEeOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJIM3HPOBATh, H3BIIEKATH
HE00X0AUMYI0 HH(OPMAIIHIO), TOYHO U I'PAMOTHO BBIpa)kaTh CBOM MBICIIU C IPUMEHEHHEM MaTeMaTHYECKOM
TEPMUHOJIOTHH U CHMBOJIMKH, TIPOBOJUTH KIIacCU(UKAIIUH, JTOTHYeCKre 000CHOBAHMUS,

BJIaJIeHHE Oa30BbIM NMOHATUHHBIM alapaToM 110 OCHOBHBIM Pa3JieiaM COJepKaHHUS;

MPAaKTUYECKH 3HAYMMBIE MaTEMAaTHIECKHE YMEHUS M HABBIKH, X IPUMEHEHHE K PEIICHUIO MaTeMAaTHIECKUX
Y HEMaTeMaTUYECKUX 3a/1a4, IPEAoaraioee yMeHHs:

BBITIOJTHATE BBIYUCIICHUS U ICHCTBHS C IEHCTBUTEIBHBIMH YHCIIAMU;

pelaTh ypaBHEHHsI, HEPaBEHCTBA, CUCTEMbl YPaBHEHUN U HEPABEHCTB,;

pemaTh TEKCTOBBIE 3a/1a4i apu(METHIECKUM CITOCOOOM H C TIOMOIIHIO COCTABIICHHS U PEIICHUST yPaBHEHHH,
CHCTEM YPaBHEHUI U HEPaBEHCTB;

n300pakath GUTYPHI HA TIJIOCKOCTH;

UCTOJIb30BATh aNre0pandecKuil «s3bIK» Ul OTIUCAHUS MTPEIMETOB OKPYKAIOLIET0 MUPA;

MPOU3BOJIUTh TPAKTUYECKHE pACUETHl; BBIUUCICHHUS C TPOICHTAMH, BBIYHACICHUS C YHCIOBBIMH
M0CJIeI0BATEIbHOCTIMU;

BBITIOJTHATH TOXKIECTBEHHBIC TIPe00Pa30BaHuUs PAIlHOHAILHBIX BHIPAKCHUN;

BBINOJIHATH ONEPAIH HA/l MHOXECTBAMU;

uccnenoBaTh PyHKIUHU U CTPOUTH UX Tpa(UKH;

YUTaTh W UCIOJIb30BaTh MH(POPMAIIHUIO, TIPEACTABICHHYIO B BHUJIe TAOJIUIIbI, JUATPaMMBbI (CTOJIOYATON WITH
KpYroBoii), B rpaduyeckoM BUaE;



peniaTh mpocTeiire KOMOMHATOPHEIE 3a/1a4H.
Conep:xanue 00ydyenus aaredpnl 8 kiaace

IToBTOpeHue Kypca anaredpnl 7 Kiacca

Lensle BblpakeHusd. CreneHb ¢ HaTypajlbHBIM IOKazareiaeM. DOpMysbl COKpPALIEHHOIO YMHOXEHMS.
CucreMbl JUHEWHBIX YpPaBHEHUU C ABYMs NepeMEHHbIMU. CHUCTEMbl JIMHEHMHBIX YpPaBHEHUU C ABYMSA
MepeMEHHBIMU

PaunonaabHbie apodu

* Parmonanbusie Apo6u. OCHOBHOE CBOMCTBO pallmOHAIBHON JpOOH.

* CrnoxeHHe ¥ BBIYMTAHHWE PALMOHAIBHBIX JApoOed C OJAMHAKOBBIMU 3HaMeHaTensaMu. CroxeHue u
BBIUUTAHWE PAIMOHAIBHBIX JpoOel C pa3HbIMH 3HAMeHaTeNsIMH. TOXIeCTBeHHbIE NpeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUM

YMHOKEHHE U JIeieHHEe paluOHANbHBIX JpoOeil. Bo3BeaeHume panuoHambHOW JpoOM B CTEICHB.
ToxnaecTBeHHbIe TpeoOpa30BaHus PallMOHAIBHBIX BbIPAXKEHHM

Paunonansubie ypaBHeHus. PaBHOCHIIbHBIE ypaBHEHUS.

Crenenb C 11eJIbIM OTpULATENBHBIM MOKa3aTeneM. CBOWCTBA CTENIEHHU C LIEJIBIM ITOKa3aTelleM

k

OyHKIUA X u eé rpaduk

OcHoOBHas 1edb — BbIPpa0OTAaTh yMEHHUE BBIIOJIHATH TOXKACCTBEHHBIE NPEOOpa3oBaHMs pallMOHAIbHBIX
BBIPa)KCHU.

Tak kak JelcTBHA ¢ pallMOHAJBHBIMU APOOSMHU CYIIECTBEHHBIM OOpa3oM OMNMparoTcs Ha JeicTBUA ¢
MHOTO4JI€HaMH, TO B Hauyaje TeMbl HEOOXOJMMO IOBTOPUTH C YyYalllUMHUCA NpeoOpa3oBaHUs LENbIX
BBIPAYKECHHUIA.

I'maBHOE MeCTO B IaHHOH TeM€ 3aHMMAIOT AJITOPUTMBI IEUCTBUI € APOOSAMHU. YUaluecs 10JKHbI IOHUMATb,
4YTO CyMMY, Pa3HOCTb, IPOM3BEAECHUE M YacTHOE JpoOell Bcerja MOXKHO INPEACTaBUTb B BHJIE JPOOH.
[TpuobOperaemple B NaHHOW TeMe YMEHHS BBINOJHATH CIOKEHUE, BBIYMTAHHE, YMHOXCHHE W JICJICHUE
Apo0ell ABIAIOTCS ONMOPHBIMU B NPeoOpa3oBaHUAX JPOOHBIX BbIpaxkeHUH. [loaToMy UM cienyer yaeauTb
ocoboe BHUMaHMe. HerenecooOpa3HO mepexoquTh K KOMOMHHPOBAHHBIM 3aJaHUsIM Ha BCE JCHCTBUS C
ApoOsMU TIpekie, YeM OyIyT YCBOEHBI OCHOBHBIE JITOPUTMBI. 3aJaHMs Ha BCe JNEMCTBUSA C ApOOSMHU He
JOJKHBI OBITh U3JIMILIHE TPOMO3IKUMHU U TPYIOEMKHUMHU.

IIpu HaxoxIeHUM 3HaYeHHUH ApoOeil MaroTCs 3aJaHus Ha BBIYMCICHHUS C MOMOILNBIO KalbKylsTopa. B
JAHHOM TeMe PaCIIMPSAIOTCS CBEJIECHUS O CTaTHUCTUYECKMX XapaKTEPUCTUKAX. BBOIWUTCSA MOHATHE CPEIHETO
FapMOHHUYECKOTO PsJia MOJIOKUTEIbHBIX YUCEIL.

k
W3yueHne TeMbl 3aBEpLIAETCS pACCMOTPEHUEM CBOMCTB rpaduka QpyHKIUH X

KBaapaTHbie KopHH

OyHk1uA y = X* u eé rpadpux

KBanpatusle kopHU. Apudmernueckuil KBaapaTHBIM KopeHb. CBoMCTBa apu(PMETHYECKOTr0 KBaJpaTHOTO
KopHs. ToxaecTBeHHbIe IPeoOpa30BaHUs BEIPAKEHUN, COACPIKAIIMX KBAAPaTHbIE KOPHU.

MHOXECTBO U €r0 3JIEMEHTHI.

[TonmuOXkecTBO. Onepanuu HaJi MHO>KECTBAMHU.

OyHKIUA y= \/;1/1 e€ rpa¢uk

OcHOBHasl 11eJIb — CHCTEMaTU3UPOBATh CBEJEHUS O PAlMOHANBHBIX 4YMCIaX U JaTh NpeAcTaBiieHue o0
UppalMOHABHBIX YHUCIIAX, PACHIMPUB TEM CaMbIM IOHATHE O 4YHCIE; BHIpAOOTaTh yMEHHUE BBIOJHATH
MpeoOpa30BaHUs BEIPAKEHUH, CoiepKaIUX KBAJAPaTHbIE KOPHH.

B nanHO# TeMme ywammecs IOJy4yarOT HadalbHOE IPEJICTABICHHUE O NMOHATUM AEUCTBUTENBbHOrO uucia. C
3TOW 1IeNibl0 000OIIAIOTCS HM3BECTHBIE YyYalllUMCSA CBEACHMS O pallMOHANbHBIX 4YHciax. s BBeaeHUd
MIOHATHUS UPPALMOHAIBHOTO YUCJIA UCIIOJIb3YETCS MHTYUTUBHOE IIPEACTABICHUE O TOM, YTO KaXKIbI OTPE30K
MMEeT JUIMHY W TNOTOMY KaXKJIOHM TOYKE KOOPJIMHATHOM IIPSAMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
IToka3bIBaeTCs, UTO CYIIECTBYIOT TOUKH, HE MMEIOIINE PALlMOHATIBHBIX abcIuce.

IIpyn BBEIEHMM IOHATHS KOpPHS IOJE3HO O3HAKOMUTH YYaIIUXCS C HAXO0XIACHUEM KOPHEH C IOMOIIbIO
KAJIbKYJIATOPA.




OcHOBHOE BHUMAaHHME YJIENSACTCS TOHATHIO apU(PMETHUYECKOro KBaJpaTHOTO KOpPHS M CBOHCTBaM
apu(MeTHyecKuX KBaJpaTHBIX KOpHEH. Jloka3pIBaroTCsl TEOPEMBbl O KOpHE U3 MPOW3BEACHUSA U Jpodu, a

2
va© =|a o
TaK)X€ TOXKIECTBO | | , KOTOpBIE TMOJIy4alOT TPUMEHEHHE B TPEoOpa3OBaHUIX BbIPAKEHUH,
colepKaliMx  KBaapaTHple KopHU. CrenuanbHOe  BHHUMAaHHME — YJENseTcss  OCBOOOXKICHHIO  OT
a a

)
UPPallMOHATILHOCTH B 3HAMEHATeJe IPOOU B BBIPAKECHHIX BHUA Vb Vb e . YMenue npeoOpa3oBbIBaTh
BBIpQXXEHUS, COJEpKalllie KOPHHU, YacTO HCIOJB3YEeTCsl KaKk B CaMOM Kypce aiaredpbl, Tak U B Kypcax
TeOMETPHH, IreOpbl U Havall aHAIIN3a.

[Iponomxaerca pabora mo pa3BUTHIO (YHKIIMOHAIBHBIX MpPEJICTaBICHUN Yydamuxcs. PaccmarpuBarorcs

byHKIUSA y= Vx , ee cBoiicTBa u rpaduk. [1pu m3yyennn GyHKIHH y= Vx MOKa3bIBACTCSI €€ B3aUMOCBSI3b
2
¢ QpyHKIHEH y=X , e X > 0.

KBaaparnble ypaBHeHu s

KBagparuele ypaBHeHMs. PelleHHe HENONHBIX KBaJApaTHBIX ypaBHeHHMU. PopMmyrna KOpHEHW KBaApaTHOIO
ypaBHeHus. Teopema Buera.

KBagparssiii TpEX4ieH.

OcHoOBHas 11eJIb — BbIPa0OTaTh YMEHMs pelIaTh KBaJpaTHbIE YpPaBHEHUS M MPOCTEHINE paluOHalIbHbIE
YpaBHEHHUS U IPUMEHATDH UX K PELICHUIO 3a/1a4.

B nHauane Tembl NPUBOIATCSA INPUMEPHI PELICHUS HENOJHBIX KBaJApaTHBIX ypaBHEHUU. OJTOT Marepuall
cucTeMarusupyerca. PaccmaTpuBalOTCsl alrOpUTMbl  PELIEHMS] HEMOJHBIX KBAJApPAaTHBIX YpaBHEHHM
pa3IM4HOIO BUAA.

OcHOBHOE BHUMAaHHE CIIEyeT YICIHUTh PEIICHUIO YpaBHEHHM BHUIA ax’ + bx + ¢ =0, tme a £ 0, ¢
UCHoJib30BaHUuEM (opMyibl KopHed. B manHol Teme yuammecs 3HakomsATcs ¢ Qopmynamu Buera,
BBIPOKAIONIMMH CBSI3b MEXIY KOPHSAMH KBAJpaTHOTO YypaBHEHHs U ero kodpdummentamu. OHU
UCIOJIb3YIOTCSL B JaJbHEHMIIEM IPU JOKA3aTENIbCTBE TEOPEMBI O PA3JIOKEHMM KBAJpPaTHOIO TPEXWiIeHa Ha
JIMHEIHbIE MHOKUTEIIH.

VYuyamuecs: oBla1eBal0T CIOCOOOM pelIeHus IPOOHBIX pallMOHAIBHBIX YPaBHEHHH, KOTOPBII COCTOUT B TOM,
YTO pElIEHUE TaKUX YPAaBHEHMH CBOJUTCS K PELIEHUI0 COOTBETCTBYIOIIMX LENbIX YPaBHEHHH C
MOCJIEAYIOIIUM UCKIYEHUEM TOCTOPOHHUX KOPHEH.

N3yueHnne naHHOM TeMBI MO3BOJISIET CYIIECTBEHHO PACIIMPUTH aIlapaT ypaBHEHUM, HCIOIb3YEMBIX IS
pELIEeHNs TEKCTOBBIX 3a4a4.

IloBTOpEHME

Cucrema oueHUBAHMSA:
Kpurepuu oueHuBanusi 3HAHUM, YMEHUH U HABBIKOB

o0yyamuxcs no ajareope.

OreHka OTBETa yJaIerocs Mpyu yCTHOM U TUCbMEHHOM OTIPOCE TIPOBOIUTCS TI0
NATUOAITEHON CUCTEME, T. €. 32 OTBET BBICTABJISICTCSI OJIHA U3 OTMETOK: / (n1oxo), 2
(HeyoosnemeopumenvHo), 3 (yoosiemeopumeinvho), 4 (xopowo), 5 (omauuno).

VYuutenb MOKET NOBBICUTh OTMETKY 3a OPUTHMHAJIBHBIA OTBET HA BOMPOC WIH
OpUTHHAJIFHOE PEIICHUE 33/1a4H, KOTOPhIE CBHUACTEIBCTBYIOT O BEICOKOM MaTEMaTHYECKOM
Pa3BUTUH yYalIETOCs; 3a pelIeHne 0oJiee CI0KHOM 3a/1a4y HIIM OTBET Ha 00JIee CIOXKHBIN
BOIIPOC, MPEJIOKEHHBIC YHAIIEeMYCs TOTIOJHUTEIHHO TOCIIE BBITIOJHEHUS UM 3aJaHUH.

OueHKa yCTHBIX OTBETOB YYAIMXCH



OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUEHUK:

IIOJTHO PACKpBLI COJIepKaHUe MaTepHraia B 00beMe, IPeayCMOTPEHHOM IIPOrpaMMOi 1
Y4eOHUKOM,

U3JI0’KUJI MaT€pHaJl TPAMOTHBIM SI3BIKOM B OIIPEIIEIICHHOH JIOTHYECKOU
IIOCJIEI0BATEIbHOCTH, TOYHO HUCIIOJIb3YSl MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;
IIPABUJILHO BBIMOJHMWII PUCYHKH, UEPTEXHU, TPAPUKH, COMMYTCTBYIOIUE OTBETY;

IIOKa3aJl YMEHUE UIUIFOCTPUPOBATH TEOPETUUECKUE TI0JIOKEHUS KOHKPETHBIMU
IIpUMEpaMu, IPUMEHATh UX B HOBOW CUTYallMH IPU BBIIOJIHEHUH IPAKTUYECKOTO 3aJaHMs;
IIPOJIEMOHCTPUPOBAJI YCBOCHUE PAHEE U3YUEHHBIX COIIYTCTBYIOLIUX BOIIPOCOB,
C(OPMHUPOBAHHOCTb M YCTOHUMBOCTb UCIOJIB3YEMBIX ITPU OTPA0OTKE YMEHUIN 1 HABBIKOB;
OTBEYAJI CAMOCTOSITEIHHO 0€3 HAaBOSAIIMX BOIIPOCOB yuHuTessl. BO3MOKHBI 0/1HA - JBE
HETOYHOCTH IIPU OCBEILEHUH BTOPOCTENIEHHBIX BOIIPOCOB MM B BBIKJIAJKAX, KOTOPBIE YUEHUK
JIETKO MCIIPABUII 110 3aMEYAHUIO YUUTEIS.

OTBeT OLIEHUBAETCS OTMETKOM «4», €Clli OH yJJOBJIETBOPSIET B OCHOBHOM TPeOOBaHUAM
Ha OLICHKY «5», HO IIPY 3TOM UMEET OJIMH U3 HEJOCTAaTKOB:

B U3JI0)KEHUU JIOMYILEHbl HEOOIbIIME IPOOEIbl, HE MCKA3UBILNE MAaTEMAaTHYECKOE
coJlepKaHUE OTBETA;

JOIYILEHBI OAVH — IBa HEJJ0UYETA IIPX OCBELICHUY OCHOBHOI'O COJIEPKaHUs OTBETA,
HCIIPABJICHHBIE 110 3aMEYAHUIO YUUTEIS;

JOMYLIeHbI OIINOKa UK 0oJiee IBYX HEJ0YETOB IPU OCBEILEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE 110 3aMEYAHHUIO YUUTEIIS.

OT1meTka «3» CTaBUTCS B CICAYIOMIUX CITydasK:

HETIOJTHO MJIM HEMOCIISIOBATEIFHO PACKPBITO COICpIKaHNEe MaTepraa, HO IOKa3aHo

o01iee MOHMMAaHKE BOIIPOCA M IMPOIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIC JIJIS TaTbHEHIIIEro
YCBOGHUS MTPOrPaMMHOT0 Matepuaia (onpeneieHuble «TpeOoBaHUIMEU K MAaTEMaTUYECKOM
MOATOTOBKE YUAIIUXCS);

MMEJHCh 3aTPYIHEHUS WIH JOMYIIEHbI OIIMOKH B ONIPEIEICHUN TTOHITHIA,

HCIIOJIH30BaHUH MAaTEeMAaTHUYE€CKOW TEPMUHOJIOTHH, YePTEkKaxX, BHIKIIAKAX, UCIIPABICHHBIC TTOCIIE
HECKOJIbKMX HaBOJSAIIUX BOIPOCOB YUUTES;

YYEHHK HE CITPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOW CUTYAIIMH MPU BBHITOJTHECHUHT
MPAKTUYECKOT0 33/JaHUsl, HO BBITOJTHUI 3aJJaHHsI 00s13aTEIBHOTO YPOBHS CII0KHOCTH 110 JaHHOM
TEME;

MIpH 3HAaHUH TEOPETUUYECKOT0 MaTepuaa BbIsIBIIeHa HEJOCTaTOuHasi COPMUPOBAHHOCTh
OCHOBHBIX YMEHHUH U HABBIKOB.

OT1MmeTKa «2» CTaBUTCS B CICAYIOMIUX CITydasK:

HE PacKpBhITO OCHOBHOE COJIep)KaHNe yueOHOro MaTepuana;

00HapyKEHO HE3HAHUE WJIM HETIOHMMAaHUE YYCHUKOM OOJIbIIEH M HanOoJiee BaXKHON

4acTu yueOHOro MaTepuana;

AONYIICHBI OILIIMOKY B ONpeaACICHUN HOHSITI/II\/'I, IIpr UCII0JIB30BaHNN MaTeMaTUUEeCKOU
TEPMHUHOJIOTHH, B PUCYHKAX, UePTEKaxX WU rpaduKax, B BEIKIAAKaX, KOTOPbIE HE UCIIPABICHBI
MOCJI€ HECKOJIbKUX HABOJSAIIUX BOMIPOCOB YUUTETIS.

OuneHka NUCbMEHHBIX PadoT y4aluXCH:

OT1MeTKA «5» cTaBUTCS, SCIIH:

paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJECHUIX U 000CHOBAHWH PEIICHUS HET MPOOETIOB U OMHUO0K;

B pPEIICHUU HET MaTeMaTHYECKHUX OIMOOK (BO3MOKHA OJIHA HETOYHOCTh, ONKCKA, HE
SIBJISIFOIIASICS CTICJCTBMEM HE3HAHUS WJIM HETIOHUMAaHHS y4eOHOTO MaTepuana).

OTMeTKa «4» CTaBUTCS, €CIIN:
paboTa BBIMOJIHEHA TTOTHOCTHIO0, HO 00OOCHOBAHMS IIATOB PEIICHUS] HEIOCTATOYHBI (€CITN
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SBIUIOCH CIIEIIUATLHBIM 00bEKTOM MPOBEPKH);



A0NYIIICHA OIHA OIJ_II/IGKa HJIW ABA-TPU HEAOUYCTA B BBIKJIAAKAX, pUCYHKAX, UCPTCIKAX WU
rpadukax (eciim 3T BUJIbI padOTHI HE SBIISTUCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH ).

OtmeTka «3» CTaBHUTCS, SCIIH:

JIOTYIIIEHBI 00JIee OTHOM OMIMOKH Wi 0oJiee IBYX-TPEX HEJOUYETOB B BBIKJIAIKAX,

yepTexkax win rpadukax, HO YYalIHiCs BIaJeeT 00s13aTeIbHBIMA YMEHUSMH 110 TIPOBEPSIEMON
TEME.

OTtMmeTKa «2» CTaBUTCS, €CIIH:
JIOTTYIIEHBI CYIIIECTBEHHBIE OIMNOKH, TOKA3aBIINE, YTO yYalTUHCS HE BIaJCET
00s13aTeTbHBIMA YMECHHSIMHE 110 JTAHHOM TeMe B TIOJTHOW Mepe.

O]_[eHKa TECTOBBIX paﬁoT Yualmuxcs

OTmeTka «5» CTaBUTCS, €CIH: yJaIuiics BBIIOIHUI BepHO 90-100% paboTs
OtmeTka «4» cTaBUTCS, €CU: yJaluics BepHo BbinoiaHm1 70-89% paboTsl
Otmetka «3» CTaBUTCS, €CIIH: yJaIUics BepHO BHIMOIHMI 50-69% paboTsl
OtmeTka «2» CTaBUTCS, €CIU: yJaluics BoIMoIHII MeHee 50% paboThl

ConeprxaHue TeM y4eOHOTo pasaesia
Aunreopa. 8 kiacc
3 yaca B Heaen1o, Becero 102 yacos

=
2 s Koan XapaKTepuCTHKA OCHOBHBIX BHI0B
g = Conep:xanue yueOHOT0 P P
2= 4ecTBO AeATeJIbHOCTH YYeHHKA
2, MaTepuasa N .
= = 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
I
I'nasa 1. [loBTOpEeHue 3
[{enpie BeIpaxeHUsI. 1
CreneHs ¢ HaTypalabHBIM [TOKA3aTEIEM. 1
DopMyJIbl COKPALLIEHHOTO YMHOXKEHHUS. 2
Cucremsl TMHENHBIX YPAaBHEHHUH C IBYMS 3
IIEPEMEHHBIMH.
BxonHas koHTposibHast paboTa 1
I'naga 1 37
PanuonanbHble BbIpakeHUs
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XapakTepucTHKa OCHOBHBIX BU/10B
AesITeIbHOCTH YUYCHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

PanmonansHbie 1poou

OCHOBHOE CBOMCTBO
paloHaIbHON Jpodu

CrnoxeHue 1 BBIUNTaHHUE
paloOHaIbHBIX Ipo0eii ¢
OJIMHAKOBBIMM 3HAMEHATENISIMU

CI10’keHU€e U BBIYUTAHHUE
panMoHATBHBIX APOOEH C pa3HBIMH
3HaMeHaTEIIMU

Pacnosnasams 1ienple paniioHaNbHbIE
BBIpQXXEHUS, TPOOHBIEC PallMOHATbHbBIE
BBIPAKEHMUS, IPUBOJUTH TPUMEPHI TAKUX
BBIpOKECHHUN. Dopmyruposams. onpeoe
JIeHUs: PalllOHAJIBHOTO BBIPA)KEHUS,
JIONYCTUMBIX 3HAYEHUH MTEPEMEHHO,
TOKJIECTBEHHO PABHBIX BBIPAKEHUH,
TOXKJIECTBA, PABHOCUJILHBIX YpaBHEHUH,
paloHaIbHOTO YPAaBHEHUS, CTETIEHHU C
HYJIEBBIM I10Ka3aTeJIeM, CTEIIEHH C LIEIbIM
OTpHUIATENIbHBIM ITOKa3aTeseM,
CTaH/IapTHOIO BUJIA YKcia, 00paTHOU
MPOMOPLUOHAIILHOCTH;  CBOUCMEA:
OCHOBHO€ CBOMCTBO pallMOHAIbHOU
JpoOH, CBOMCTBA CTENIEHU C LIEIBIM
[I0Ka3aTesleM, ypaBHEHUH, PYHKIINH

k
y= - , Npasuna: CIOXKEeHUs,

BbIUWTAHUS, YMHOKEHUS, AETICHUS
npobeii, Bo3BeeHus: ApoOU B CTETICHb;
yCIJIOBUE PAaBEHCTBA APOOU HYIIIO.
/Jloka3zbléamb CBOWCTBA CTEIIEHU C
LeNbIM MoKa3aTeneM.  Onucvieamo
rpaduuecKuil MeTo1 peleHus
YpaBHEHUH C OAHOMN
NEepEMEHHON. [Ipumernsims OCHOBHOE
CBOMCTBO pallMOHANBHOM 1po0u AJist
COKpaIlleHUs U ITpeoOpa3oBaHus IpoOei.
[TpuBoauTH 1POOH K HOBOMY (00IIEMY)
3HaMeHareno. Haxonuts cymmy,
Pa3HOCTh, IPOU3BEJCHUE U YACTHOE
npobeil. BRIMOMHATH TOKAECTBEHHbBIE
npeoOpa3oBaHMs pallMOHATBHBIX
BBIpDAKECHUN. Pewams ypaBHEHUs
C IEPEMEHHON B 3HAMEHATele
npobu. [lpumernsims CBOMCTBA CTETICHH C
L[EJIBIM TTOKa3aTeseM IS
npeoOpazoBaHus
BBIPDAKEHHUN. 3anucvieamp 4ucia
B CTaHJAPTHOM BUAE. Buvinoanamo
MOCTPOEHUE U UTeHUe rpapuka GyHKIUN
k

y=—
n

[ToBTOpEeHME U cucTeMaTH3alus
y4eOHOTr0 MaTepuana

Kontponbras padota Ne 1




=
2 s Koan XapaKTepuCTUKA OCHOBHBIX BHI0B
= Conep:xxaHue y4eOHOTO P P
= YeCcTBO AesITeIbHOCTH YUYCHHKA
S
2, MaTepuaa N .
= = 4acoB (Ha ypoBHe yueOHbIX el cTBHIl)
I
YMHOXKEHUE U JACIICHUE
g | PAUMOHATBHBIX npo0eit. 4
Bo3zBenenue pannoHaabHOM 1poou
B CTEIIEHb
6 ToxnecTBeHHbIE TPeoOpa3oBaHUs 5
panMoOHAIBHBIX BBIPAKEHUI
IloBTOpeHue u cucremaru3anus 1
y4eOHOro MaTepuasa
Kontponbnas padora Ne 2 1
7 PaBHOCHIIbHBIE YpaBHEHMS. 5
ParnmonanbHbie ypaBHEHHUS
8 CreneHsp ¢ 1I€IBbIM OTPULATEIbHBIM 3
[I0Ka3aTeieM
9 CBolicTBa CTENEHHU C LEJIBIM 3
roKa3zaresem
k.
10 | @ynkuus y=—wu e€ rpapux 3
X
[ToBTOpEHUE U cHCTEMaTH3aALUs 1
y4eOHOro MaTepuaa
KonTponbnas padora Ne 3 1
I'naea 2
KBanparnbie KopHu. 23
JeiicTBUTEIbHBIE YU CJIA
11 | dynkims y = X° 1 eé rpaduk 2 Onucvieams: TOHSATHE MHOXKECTBA,
DIIEMEHTa MHOXKECTBA, CITOCOOBI 3a1aHMs
KBagparssle KopHHU.
. . MHOYECTB; MHOXECTBO HAaTypaJlbHbIX
12 | Apudmerndeckuil KBaapaTHbIHN 3
KODEHD YKCeJ, MHOXKECTBO IIEJIBIX YHCET,
MHOX€ECTBO pallMOHAJIbHBIX YUCET,
13 | MHOXECTBO U €r0 3JE€MEHTHI 1 MHOKECTBO ACHCTBUTECILHBIX YHCET U
" ToaMHOKeCTBO. OTeparn Ha ) CBSI3U MEXK/Y 3THUMH YHCIOBBIMU
MHOKECTBAMIA MHOECTBaMH; CBSI3b MEKIY
0eCKOHEYHBIMH JIECITUYHBIMU IPOOSIMH U
15 | YucnoBble MHOKECTBA 2 panMoHaIbHBIMH, HPPALMOHAIBHBIMA
16 CoiicTBa apu(pMETHIECKOTO 3 “uciamu.
KBaJPaTHOTO KOPHS Pacnosnasams panmonanbHble 1
uppanroHaibHble uncia. [[puBoauTh
Toxcz[eCTBeUHHLIe npeoOpa3oBaHus NPUMepHI PAIOHATBHBIX THCEN I
17 | BeIpakeHU, COJEpKAIIUX KBaJ 5 MPPALMOHATBHBIX YHCEL.
paTHbIC KOpHU 3anucvieams ¢ TOMOIBIO POPMYII
18 | ®ymxmms y = [X w1 e rpacuk 3 CBOWCTBA JICHCTBUI C IEHCTBUTENBHBIMU

YUCITaMHU.
Dopmynuposamn:
onpeoeneHus: KBaIpaTHOTO KOPHS U3
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(Ha ypoBHe y4eOHBIX AelCTBHIi)

yrcia, apu(METHISCKOTO KBaJPaTHOTO
KOPHSI U3 YHCJIa, PABHBIX MHOXECTB,
IOJIMHOECTBA, IEPECECUCHUST MHOXKECTB,
00beAMHEHNST MHOXKECTB;

ceoticmea: GpyHKImH Y = X7,
apu(METHIECKOTO KBAIPATHOTI'O KOPHS,

Gyuxwn y =X

Jloxazvieams CBOMCTBA
apu(METUYECKOT0 KBaJIPATHOTO K0]23H;1.
Cmpoums Tpaduxu QyHKIMHA Y = X" 1

y=/x.

[IpumensaTs nouaTue apupMeTUIeCKOro
KBaJPaTHOI'O KOPHS JUIsl BBIYMCIICHUS
3HAYECHUM BBIPAKECHU.

Ynpowams Beipaxxenus. Pemath
ypaBHeHus. CpaBHUBATh 3HAUCHUS
BBIpXKEHUM. BBINONHATH
npeoOpa3oBaHNE BHIPAKCHUH C
MIPUMEHEHUEM BBIHECEHUSI MHOKUTENS
M3-T10J] 3HaKa KOPHsI, BHECCHUE
MHOXHUTEJS MOJ] 3HAK KOPHsI. BRIMOIHATH
0CBOOOKJIEHHE OT UPPALIMOHATIBHOCTH B
3HaMeHaTeNe Jpoou, aHaIH3
COOTHOIIIEHUW MEXKTY YUCIOBBIMU
MHOKECTBAMHU U UX JIEMEHTAMHU

[ToBTOpEHMEe U cucTemMaTn3anus
y4eOHOTro MaTepuana

KonTtponbHas padota Ne 4

I'naga 3
KBanparnbie ypaBHeHHsA

29

19

KBanpatnsle ypaBHeHUs. Pemenue
HEMOJIHBIX KBaJIpaTHBIX YpaBHEHUN

20

dopMyia KOpHEU KBapaTHOTO
YpaBHEHUS

21

Teopema Buera

Pacnoznasams n IPUBOUTH NIPUMEPEI
KBaJPAaTHBIX YPaBHEHHUH Pa3INYHBIX
BUJIOB (ITOJIHBIX, HETIOJHBIX,
MPUBENEHHBIX ), KBaAPATHBIX TPEXUIICHOB.
Onucviéamsb B 001IEM BUJIE PELICHUE
HEIOJIHBIX KBA/IPAaTHBIX YPAaBHEHUM.
Dopmynuposamy.

onpeoeneHus: ypaBHEHUS IEPBON
CTEIEHHU, KBaJPAaTHOIO YPABHEHUS;
KBaJPaTHOIO TPEXUJIEHA, TUCKPUMHUHAHTA
KBaJPaTHOI'O YpaBHEHUS

Y KBaIPaTHOI'O TPEXUJIeHA, KOPHS
KBaJPaTHOTO TpEXUWIeHa; OMKBaAPaTHOTO
YpaBHEHUS;

c6oticmea KBalpaTHOTO TPEXWIIEHA;




=
S S Konu XapaKkTepuCcTHKA OCHOBHBIX BUI0B
= Conep:xxaHue y4eOHOTO P p g
= YeCcTBO AesITeIbHOCTH YUYCHHKA
S
e MaTepuaa N .
= = 4acoB (Ha ypoBHe yueOHbIX el cTBHIl)
I
meopemy Buera u 00paTHyIO eii Teopemy.
3anucvieame U 10Ka3bIBaTh GOPMYILY
KOpHEH KBaIpaTHOTO YPaBHEHHS.
HccenenoBaTth KONMYECTBO KOPHEN
KBaJpaTHOT'O YPaBHEHUS B 3aBUCUMOCTHU
OT 3HAaKa ero JUCKpUMHUHAHTA.
Lokazvieame meopemvi: Buera (mpsmyro
1 00paTHYI0), O Pa3I0KCHUH
KBaJPaTHOIO TPEXUWIEHA Ha MHOXKUTEIH,
0 CBOICTBE KBaIPAaTHOTO TPEXUICHA
C OTpULIATEIbHBIM TUCKPUMUHAHTOM.
Onucviéams Ha IPUMEPAX METO/] 3aMEHBI
HEPEMEHHOMH JUIsl pellieHHs ypaBHEHUH.
Haxooums xOpHU KBaJIpaTHbBIX
YpaBHEHHH pa3JInYHbIX BUIOB.
[Tpumensits TeopeMy Buera u oOparnyto
eil TeopeMy. BBINOIHATD pa3nokeHue
KBaJPaTHOTO TPEXWICHA HA MHOXKHUTEJIH.
HaxonuTh KOpHM ypaBHEHUH, KOTOpBIE
CBOJIATCS K KBapaTHBIM. COCTaBIATh
KBaJ[paTHbIC YPABHEHUS U YPaBHEHMUS,
CBOJISIIIIMECS K KBAJAPATHBIM,
SBJISIOIINECS MaTeMaTUYeCKUMHU
MOJIEIISIMU PEATbHBIX CHTYallui
KontponbHas padora Ne 5 1
22 | KBanpaTHblil TpEXUIeH 3
Pemenne ypaBHeHui, KOTOpbIE
23 | cBOIATCA K KBaJpaTHBIM 4
YpaBHEHHSIM
ParmonanbHble ypaBHEHHUS KaK
24 | MaTeMaTUYECKUE MOJIENH 4
peanbHBIX CUTYaIMH
[ToBTOpEHUE 1 crcTEeMaTH3aANHUS 1
y4eOHOro MaTepuasa
KonTtponbHas padora Ne 6 1
YnpaxHeHus IS TOBTOPEHUS Kypca 8 3
KJlacca
Kontponbnas padota Ne 7 1
IloBTOpEeHue 5
U cHCTeMATH3alus
y4eOHOro marepuaJja
VYnpaxHeHus s MOBTOPEHUs Kypca 8 5

Kjacca







