O6cy:xneHo u NPUHSATO
na 3acenannu MQO
€CTeCTBEHHO-MaTeMATHYECKHX
HayK
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==




HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mo yueOHOMY mpeaMeTy «AnreOpa» Ha ypOBEHb OCHOBHOTO OOILIEro
0o0pa3oBaHUsl COCTAaBICHA B COOTBETCTBUU C TpeOOBaHUSAMHU Dedepanbhozo 20cyoapcmeennozo
CManoapma O0CHOBHO20 00uie20 00pa306anua N Ha OCHOBE aBTOPCKOM mporpamMmbl  A.I'. Mep3isk,
B.b. Ilononckuii, M.C. Axup, E.B. bynko (Maremaruka: nporpamMmsel: 5—11 kiaccer A.I'. Mep3isik,
B.b. ITonouckwuii, M.C. fxup, E.B. Byriko /.—M. : Benrana-I'pag, 2014) .

JlaHHasi mporpamMma OpHEHTHPOBaHA HAa PEANM3ALHUI0 CUCTEMHO-AEATEIBHOCTHOTO TMOAXO0Ma K
nporeccy oOydeHHs, KOTOPBI 00ECIeUYnBaeT COOTBETCTBUE y4eOHOU AEATEIHHOCTH YYaIIUXCS HX
BO3pacTy W MHAWBUIYaJbHOMY Pa3BUTHIO, a TAKXKe MOCTPOEHHE pPa3zHOOOpa3HBIX 00pa30BaTEIbHBIX
WH/IMBHUYAIBHBIX TPACKTOPHH [T KQXKIOTO Y4amlerocs, B TOM YUCIIE ISl OAapEHHBIX JIETEH.

N3yuenue ydyeOHOTO mpenmera «Anredpa» B 7 Kiacce Ha 0a30BOM YpPOBHE HaIlpaBJIEHO Ha
JTOCTIDKCHHE CIEAYyomed mean: GOopMUPOBAHHE KA4eCTB JIMYHOCTH, HEOOXOIUMBIX YEJIOBEKY IS
MOJTHOIIEHHON JKW3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMATHYECKOW IESTEIbHOCTH:
SICHOCTH W TOYHOCTH MBICIH, KPUTHYHOCTH MBIIICHNAS, WHTYHIWH, JIOTUYECKOTO MBIIICHHS,
AIIEMEHTOB AITOPHUTMUYECKOH KYJIbTYpBI, IMPOCTPAHCTBEHHBIX IPEJCTABICHUH, CHOCOOHOCTH K
MPEOJI0JICHUIO TPYAHOCTEH; OBJIAJICHHE CHUCTEMON MAaTeMaTHUYEeCKUX 3HAHUN U YMEHUN, HE0O0X0UMBIX
IUTs. TIPUMEHEHUSI B MPAKTUYECKON NESTeThbHOCTH, M3YYEHHUS CMEXKHBIX NUCIHILINH, TPOJIODKEHUS
o0OpazoBaHwUsI.

Ncxons u3 nenu oOyueHue HampaBeHO Ha pelIeHHE CIeIyIOMHX 3a4a4:

e (GopMHUpPOBaHNWE MOTHBAIIMU U3yYCHUSI MAaTEMATHKH, TOTOBHOCTH U CIIOCOOHOCTH yJaIlTuXcsl K
CaMOPAa3BUTHIO, JHYHOCTHOMY CaMOONPEACICHHUIO, MOCTPOSHHIO HWHIMBHUIYaTbHOH TpPAaeKTOPHH B
W3YUYCHHH TTPEIMETA;

e (opMupoBaHue y 00yqaronuxcsi CmocCOOHOCTH K OpraHU3aIMK CBOEH yueOHOH NeATeTbHOCTH
MIOCPEJICTBOM OCBOEHHUS JIMYHOCTHBIX, MO3HABATENbHBIX, PETYIATUBHBIX U KOMMYHHKATHUBHBIX
YHUBEpCAIbHBIX YU€OHBIX JCHCTBUI;

e (dopmupoBaHue crnenupUUYEcKUX ISl MaTeMaTUKUA CTHJIEH MBIIUICHUS, HEOOXOIUMBIX IS
MOJIHOIICHHOTO  (DYHKIMOHUPOBAHUS B COBPEMEHHOM OOIECTBE, B YAaCTHOCTU JIOTHYECKOIO,
ITOPUTMUYECKOTO U AIBPUCTUYECKOTO.

B noctpoenun nporpamMMsl 00ydeHust anredpe BeAyIIMMUA METOI0JIOTHYECKUMU OPUEHTHPAMU

BBICTYIAIOT:

® MHTErpaTHBHBIM MOJXO0/ K IOCTPOEHHUIO 0OYUEHHsI B COBPEMEHHOM ILIKOJIE C OpUEHTaLUe Ha
MeTalnpeIMEeTHbIE CBSI3U U OTOOPAXKEHHUE POJIN IKOJIBHBIX PEIMETOB B LIEJIOCTHON KapTHHE
OKPY’KaOILLEr0 MApa U HCTOPUYECKON PETPOCIIEKTHUBE;

® COBpPEMEHHbIE KOHLENIMY MaTeMaTHUeCKOro o0pa3oBaHus B 0011e00pa3oBaTeIbHOM 1IKOJIE;

® [IPUHIIMII JUYHOCTHO OPUEHTHUPOBAHHOTO PA3BUBAIOILEIO O0YUYCHHUS.

[Iporpamma peanu3yeT aBTOPCKHE UAEU pa3BUBAIOIIEro oO0ydyeHUs anredpe, KOTOpoe
JOCTUTaeTCsl OCOOCHHOCTSAMU H3JI0KEHUS] TEOPETHUUYECKOr0 MaTepualla M CUCTEMOM YNpaKHEHUH Ha
CpaBHEHHE, aHAJINU3, BbIJEJICHNE TTIABHOTO, YCTAHOBIIEHUE CBSI3€H, Kilaccu(pHKaLN0, 00001IeHUEe U CU-
cremMatu3anuio. Oco00 aKIEHTUPYETCs COoJepXkKaTelabHOE pPACKPBITHE aJIreOpanuyecKux MOHITHH,
TOJIKOBAaHME CYIIHOCTM MAaTeMaTHYeCKUX METOJ0B M 00JacTh HMX MPUMEHEHHs, JIEMOHCTpaIus
BO3MOKHOCTEl TMPUMEHEHUs TEOPETHUECKUX 3HAHUM JJIs PpEIIeHUs pPa3HOOOpas3HbIX 3ajay
MIPUKIIAJHOTO XapaKrepa.

Pabouas mporpamma opueHTHpoBaHa Ha ucrnosib3oBanne YMK B 7 kiacce:

1. A. T'. Mep3nsk. Anrebpa: 7 ki1.: ydaeOHUK 11 001ieoOpa3zoBaTeiabHbIX yupexaeHuit / A. T
Mepansk, B. b. [lononckuit, M. C. Sxup. — M.: Benrtana-I'pag, 2012.

2. Jlupaktuyeckue Matepualisl o anredpe g 7 kiacca / A. I'. Mep3snsik, B. b. ITononckuii, M.
C. Sxup. — M.: Benrana-I'pad, 2013.

3. Anrebpa 7 kmacc: meroguueckoe mnocodue /E.B.bynko, A.I'. Mep3nsk, B.b. Ilononckui,

M.C. Skup. — M.: Benrana-I'pad, 2013.



4. basucHoro y4eOHoro miaana Ha 2021 — 2022 y4eGHbIN T01;
5. Ycrasa MBOY COIII Ne 33 umenu 3.Kanoesa umenu 3.Kanoesa r.BiannkaBkasa;
Pabouass mporpamma CIyXUT OPHEHTUPOM NPH TEMATHUYECKOM IUIAHUPOBAHUH, OMPEICIISeT

WHBAapUaHTHYIO (00s3aTeNnbHYI0) YacTh Y4eOHOTO Kypca, 3a TpelaeiaMu KOTOPOTO OCTaeTcs
BO3MOXHOCTh BHIOOpA BAPHATHBHOMN COCTABIISIONICH COCpXKaHMs 00pa30BaHUS.

KommuectBo yueOHBIX 4acoB, Ha KOTOpoe paccuntaHa Pabodas mporpaMma mo mMaTeMaTuKe JUIs
YPOBHSI OCHOBHOTO oOrmiero oOpa3zoBanust (7ki). ABTOpckas pabodas mporpaMma B 7 Kiacce
paccunTana Ha 34 yyeOHbIC Henenu; 3 yaca B Heneno, 102 gaca B ro.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

Copep:xxanue Kkypca auaredpsl B 7 Ki1acce MNPEACTABJEHO B BHAE CJEAYIOIIMX
co/iep:KaTeJbHBIX pa3fesoB: «AiureOpa», «DyHkuun», «OIEMEHTHl NPHUKIATHON MaTeMaTHKW»,
«Anredpa B UICTOPHYECKOM PA3BUTHHY.

Conepxkanne paszznena «AJaredpa» (opMHpyeT 3HAHHS O MaTeMaTHYECKOM  S3BIKE,
HEOOXOIMMBbIE [JISl pellleHus] MaTeMaTHUYeCKUX 3a/ay, 3a7ad U3 CMEKHbIX AHCHUILUIMH, a TaKiKe
IIPAaKTUYEeCKUX 3a7ad. B naHHOM pasnene ¢opMmupyercsi mHeJocTHasi cucreMa IpeoOpa3oBaHMN
anredpanvyeckrx BbIpa:KeHUH, KOTopasi CIyXUT (pyHIaMEHTOM FMOKOrO0 M MOLIHOIO anmapara, uc-
MOJIb3YEMOTO B PEIICHUHU Pa3IMYHbIX MaTeMaTHYeCKHX 3aj7ad B Kypce anreOpbl 1 MaTeMaTH4ecKoro
aHaJM3a.

N3yuenne marepuana cnocoOCTByeT (pOPMHPOBAHUIO y YYAIIMXCS MaTEMATUYECKOTO ammapara
pelieHrs 3aAa4v ¢ TOMOIIbI0 YpaBHEHUH, CHUCTEM ypaBHEHHUIl M HepPaBEHCTB, a TAaKiKe DPELICHHS
YpaBHEHMH, CUCTEM YpPaBHEHHH U HEPABEHCTB € MOIYJISIMU U TapaMeTpaMH.

Marepuan IaHHOrO pasjesia MpEeACTaBIE€H B acleKTe, CIOCOOCTBYIOIIEM (OPMHUPOBAHUIO Yy
yyalluXcsl YMEHHMsl MO0Jb30BaThCsi ajroputMamu. CylleCTBEHHas pojib HPH 3TOM OTBOJUTCS
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUIEHUS — Ba’KHOM COCTABJIAIOIIEH MHTEIIEKTYaJIbHOTO Pa3BUTHS
Yesi0BeKa.

Ienb comepkanus pazgena «@yHKUMW» — IOJyYEHHE LIIKOJbHUKAMHU KOHKPETHBIX 3HAaHUH O
GyHKIMU Kak BaKkHeWIell MareMaTHyecKOW MOJENH sl ONUCAHMUSA U UCCIEIOBaHMS IPOLECCOB U
SBJICHUH OKPY’KaIOIIEro MUpa.

Conepxanue paszena «JieMeHThl NPHUKJAJIHONH MaTeMaTHKHW» pPAaCKpbIBaeT NPUKIAJHOE U
IIPAKTUYECKOE 3HAUYEHUWE MAaTEeMaTHMKH B COBPEMEHHOM Mupe. Marepual [JaHHOTO  pasjena
crocoOCTBYeT (POPMHUPOBAHUIO YMEHMsI MPEACTABIATh M aHAIM3MPOBATH PA3JIMYHYIO MH(OpMaIuio,
IIOHMMaHUS BEPOSATHOCTHOI'O XapaKTepa peanbHbIX 3aBUCUMOCTEH.

MECTO YYEBHOT' O IPEJIMETA B YYEBHOM IIVTAHE

KosnuecTBo y4eOHBIX 4acoB, Ha KOTOpoe paccuntaHa Pabouas mporpamma mo anredpe amus
YPOBHSI OCHOBHOTO 00111eT0 00pa3zoBaHus 7 Kiacc:

Komuuectso Komnuaectso Oo011ee KonuuectBo C
Kiacc JacoB B yueOHBIX KOJIMYECTBO KOHTPOJIBHBIX POK )
HEJICITIO 13 (1 (13 JacoB paboT 3a rof PeaTH3ALIH:
7 3 34 102 12 roJ

PaGoueit mporpammoil mpeaycMOTpeHO MpoBeAeHHEe 7 TEeMaTHYEeCKUX KOHTPOIBHBIX padoT,
BXOJIHOHM M UTOTOBOM, UTOTO — 11 KOHTPOIBHBIX PadoOT.
I'padux npoBegeHnsi KOHTPOJIBLHBIX padoT Mo anredpe

7 kaacc 2021-2022 yueoHblii roa

JlaTa
NPOBeEJACHUS

Ne Tema

1 BxoHas kKoHTpoJibHas paboTa




2 Kontponenast padora Nel mo Teme «JIluneitHoe ypaBHEHHE C
OJIHOH NIEpEMEHHON».

3 KontponeHast pabota Ne2 no teme «ApupmMeTndecKie ornepanuu
HaJl OTHOWICHAMHU. MHOro4aeHbD)

4 [lonyronoBast KOHTpOJIbHAs paboTa
KontponeHast pabora Ne3 mo Tteme  «MHOTOYJICHHI,

5 apumeTnyecKkue  JCHCTBUS C  MHOTOWICHAMH,  METOJIbI
Pa3IO0KEHUD.

6 KonTtponsHas padota Ned mo Teme «DopMylibl COKPAIICHHOTO
YMHOKEHUSD).

7 Kontponsnast pabora NeS mo teme «llpuMmeHeHue pasinyHbIX
CHO0COO0B Pa3I0kKEeHHs] MHOTOWIEHA HA MHOXKUTEIIH.

8 KoHnTposabHast pabora 3a 3

9 KonTtponbHas pabora Ne6 no teme «JInHelHas QyHKIUI.

10 KOHTponLEJaﬂ pabota Ne7 mo Tteme «CucremMbl JHMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU.

11 ['omoBast koHTpOJIbHAS paboTa (MTOTOBas)

JIMUHOCTHBIE, METATIPE/IMETHBIE U IPEIMETHBIE PE3YJIbTATBI OCBOEHUA
COILEPKAHUSA KYPCA AJITEBPBI

N3yuenne anreOpbl MO JaHHOW TMporpamMMe CIocoOCTBYeT (OPMHUPOBAHHUIO Y YUAIUXCS
JUYHOCTHBIX, METANpPEAMETHbIX M MPEIMETHBIX pe3ylbTaTOB OOY4YEeHHs, COOTBETCTBYIOLIUX
TpeOboBaHUsAM (peepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

JIuunocmmuuwle pe3ynromameot:

1) BocriuTaHWE POCCHUCKON TIpaXkKJIaHCKOW MACHTHYHOCTH: MATPHOTH3Ma, YBaXCHHS K
OteuecTBY, 0CO3HAHMS BKJIa/1a OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOIl HAYKH;

2) OTBETCTBCHHOE OTHOIICHHWE K YYEHHIO, T'OTOBHOCTh M CIIOCOOHOCTh OOydYaromuxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIUU K OOYUEHUIO U MO3HAHUIO;

3) 0CO3HaHHBII BHIOOP W MOCTPOCHUE MajbHEHIICH HHANBUIYATbHON TPACKTOPUH 00pa30BaHUs
Ha 0a3e OpUEHTHUPOBKH B MHpe mpodeccuit u mnpodeccHoHANbHBIX NPEANOYTEHUI C Y4ETOM
YCTOWYMBBIX IM03HABATEIbHBIX HHTEPECOB, a TaKXKe HAa OCHOBE (OPMHUPOBAHUS YBAKHUTEIHLHOTO
OTHOIICHHUS K TPYAY, PA3BUTHE ONBITA YYaCTUS B COLUAIBHO 3HAYMMOM TPY/JIE;

4) yMeHHE KOHTPOJIMPOBaTh, OIIEHMBATh W AHAIM3HPOBATH MPOIECC M PE3yIbTaT y4eOHOH U
MaTeMaTH4eCKOH e TeIbHOCTH;

5) yMEHHE CaMOCTOSITEJIbHO PabOTAaTh C PA3IMYHBIMH HCTOYHHKAMHU HHpopMaimu (ydeOHbIC
oCcoOuH, CIIPaBOYHUKH, pecypchl IHTepHeTa U T. I.);

6) ymMeHHe B3aMMO/ICHCTBOBATH C OJHOKIIACCHUKAMH B MPOIIECcCe YUeOHOM AeATeIbHOCTH;

7) KpUTHYHOCTh MBIIICHUS, WHUIMATHBA, HAXOIYUBOCTh, AKTUBHOCTh TMPU PELICHUH
MaTeMaTHYeCKUX 3a7ay.

Memanpeomemmnule pe3yiomamnbol:

1) mepBoHaYaIbHBIEC MPEACTABICHUS 00 HIESIX U O METO/aX MATEMaTHKK Kak 00 YHHBEPCATbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEACTBE MOAEIIMPOBAHUS SBJICHUN U MTPOLIECCOB;

2) yMEHHE CaMOCTOSITEIbHO OTPEIENIATh IIEIH CBOEro 00y4eHHUs U MpUoOpeTaTh HOBBIC 3HAHUS,
CTaBUTHh U (HOPMYIUPOBATH IJs ceOs HOBbIE 3a7auu B yu€Oe, pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH
MO3HABATEIHHON AEITETbHOCTH;

3) yMeHHE COOTHOCHTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJabTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOIIECCe JOCTHKEHUS Pe3ynbTara, OMPEeAeNsTh CIIOCOObl AeWCTBUN
B paMKax MpeaoKeHHBIX YCIOBUN U TPEOOBaHMIA, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBUU C
W3MEHSIOLIECHCS CUTYyallUe;




4) yMeHue ONpeleNsaTh MOHSTHUS, BBISBISATh UX CBOWMCTBA W MPU3HAKH, CO31aBaTh 000OLICHUS,
yCTaHaBIIMBaTh aHAJOTHH, KIACCHU(UIIMPOBATH, CAMOCTOSITEIBHO BHIOMPATh OCHOBAHHUS U KPUTEPHH
IS KiacCUu(UKaIIHT;

5) yMeHue ycTaHaBJIMBATh NPUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKOE PACCYKICHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JIENIaTh BHIBObI;

6) pa3BuTHE KOMIIETEHTHOCTH B obnactu UCIIOJIb30BaHUs MH(QOpMaIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOT A

7) yMeHUE BUACTh MATEeMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CUTyallud B JPYTUX
JTUCLMIUIMHAX, B OKPYKAIOIIEH XKU3HU;

8) yMeHue MpaBUIIBHO U IOCTYITHO M3JIaraTh CBOM MBICIIM B YCTHOW M MUCBMEHHOM (hopme;

9) yMeHHEe HAaXOIWUTh B PA3IMUHBIX MCTOYHHUKAX HH(POPMAIHMIO, HEOOXOIMMYIO JUIS PEIICHHS
MaTeMaTHYECKUX 3a7ay, M MPEACTaBIATh €€ B MOHATHON (opMme, MPUHUMATh PEIICHHUE B YCIOBHAX
HEMOJIHOM UM U30BITOYHOM, TOUHOM MJIM BEPOSTHOCTHON MHPOpMAINH;

10) ymeHue oOpabaThiBaTh M aHAJTM3UPOBATH MOJIYUYSCHHYIO HH(OPMAIIUIO;

11) yMeHHe TOHMMAaTh M WCIOJb30BAaTh MAaTEMaTHYECKUE CPEICTBAa HArSIMHOCTH (Tpadukwy,
TaOJINLBI, CXEMBI U JIp.) JUIS WIUTIOCTPALK, HHTEPIPETALUH, apTyMEHTAlUH;

12) ymeHue BBIIBUTATh M PEATU30BBIBATH TUIIOTE3bI IPU PEIICHUH MAaTEMAaTHYECKUX 3a/1a4;

13) moHMMaHKe CYIHOCTH aJrOPUTMHUYCCKUX NCUCTBHI U YMEHHE JCHCTBOBATh B COOTBETCTBUH
C MPEUI0KEHHBIM aJITOPUTMOM;

14) ymMeHHEe HAXOJWTh pPA3JIUYHBIE CIIOCOOBI PEIICHHS MaTeMaTHYeCKOH 3aJadd, pelaTh
M03HABaTENIbHbIE U MPAKTUUYECKHUE 33/1a4H;

15) mpuoOpereHune onbITa BHITIOIHEHUS TIPOEKTHOM IS TEIbHOCTH.

Ilpeomemmnuie pe3ynomamei:

1) oco3HaHMe 3HAUYCHHSI MATEMATUKH IS IOBCETHEBHOMW JKH3HU YETIOBEKa;

2) mpejcTaBIeHHE O MAaTEeMaTHYEeCKOW Hayke Kak cdepe MareMaTHYeCKOH AeSTebHOCTH, 00
JTanax e€ pa3BUTHs, 0 €€ 3HAUMMOCTH AJIsl pa3BUTHsI LIMBUIM3ALIUY;

3) pa3BuTHE yMEHHI pabOTaTh C Y4eOHBIM MaTeMaTHYCCKMM TEKCTOM (aHaIM3HUpOBATh,
U3BJIEKaTh HEOOXOIMMYIO0 MH(OPMALIMIO), TOYHO ¥ T'PAMOTHO BBIPAXKaTh CBOU MBICIHU C IPUMEHEHHEM
MaTeMaTU4eCKOM TEPMUHOJOIMM M  CHUMBOJMKHM, IPOBOJUTH KJIacCU(UKAILMM, JIOTUYECKUE
000CHOBAHMS,

4) yMeHHE OIIepHPOBATh MOHATUSMU [0 OCHOBHBIM Pa3JieiiaM COJICPIKaHMUs; YMCHUE MPOBOIUTH
JI0Ka3aTelbCTBA MATEMATHUECKUX YTBEPKACHUM;

5) yMeHHe aHaJIM3UPOBATh, CTPYKTYPHPOBATh M OLICHUBATH U3yYCHHBIN MIPEAMETHBII MaTepual;

6) cucremaTH4ecKue 3HaHUs 0 QYHKLUSIX M UX CBOWCTBAX;

7) MpaKkTHYECKH 3HAYNMbIC MATEMAaTHYCCKHE YMECHUS M HaBBIKH, CIIOCOOHOCTh X MPUMEHEHHUS K
pelLIeHUI0 MaTeMaTHYECKIX U HEMaTeMaTHUeCKUX 3ajiay, PeINoJiaralonie yMeHus:

— BBINOJIHATh BBIYMCICHUS C IeHICTBUTEIbHBIMU YHCIAMU;

— peulaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHHH U HEPaBEHCTB;

— pewiatb ypaBHEHHs, HEpaBEHCTBA, CUCTEMbl YpPaBHEHHMH W HEPABEHCTB C MOAYISIMH U
napameTpamu;

— pewmiatb TEKCTOBbIE 3aJauyd apu(PMETHUYECKMM CHOCOOOM, C IOMOIIbIO COCTAaBICHHUS U
pELIECHNs YpaBHEHUM, CUCTEM ypaBHEHUIN U HEPABEHCTB;

— HCMOJb30BaTh aNreOpanyuecKuil s3bIK A OMMCAHUS TPEIMETOB OKPYXKAIOLEro Mupa u
CO3aHHsI COOTBETCTBYIOIUX MATEMAaTUYECKUX MOAEIIEH;

— IPOBOJUTH NNPAKTUYECKUE PACUETHI: BBIYMCIEHUS C IPOLEHTAMH, BBIYMCIEHUS C YMCIOBBIMU
MOCJIEI0BATEIbHOCTSIMU, BBIYHUCIICHUS CTATUCTUYECKUX XapaKTEPUCTHUK, BBHIOJIHEHUE MPHOIMKEHHBIX
BBIYHCJICHU;

— BBINOJIHATH TOXX/JIECTBEHHBIE IPE0OPa30BaHUs PAllMOHABLHBIX BHIPAXKECHUN;

— BBIIOJIHATH ONIEpAK HaJl MHOXKECTBAMH;

— HCCHeNoBaTh PYHKIIMU U CTPOUTH UX rpadukH,

— YUTaTh W MCIOJIb30BaTh MH(POPMALMIO, IMPEJICTABICHHYIO B BHUJE TaOJMIbI, AHArpamMMbl
(cronbuaToii MM KPYroBOi);



— pemath KOMOMHATOPHBIE 33a9, HAXOIUTh BEPOSATHOCTH COOBITHH.

COJAEP/KAHUE YYEBHOT'O MATEPHUAJIA KYPCA AJITEBPBI 7 KIIACCA.

1. J/Inneiinbie ypaBHeHUS C OTHOM NMepeMeHHOI

VYpaBHenust ¢ oaHOM nepemeHHOW. KopeHb ypaBHeHus. PaBHocuiibHBIE ypaBHeHus. CBolicTBa
YpPaBHEHUH C OJJHOM NIEPEMEHHOMN. YPaBHEHHS KaK MaTeMaTU4YecKasi MOJIEb PEaJIbHOM CUTYalluH.

JInneliHOE ypaBHEHHE.

VYpaBHeHHe ¢ ABYMsI IepeMeHHBIMU. [ 'padk ypaBHEHHUS C IBYMsI IEPEMEHHBIMU M €70 CBOKCTBA.

2. llenble BoIpaKeHUs!

Bripaxkenus ¢ nepeMeHHBIMH, 3HaYEHUE BHIPAKEHUS C IEpeMEHHBIMU. TOXIECTBO.

CreneHsp ¢ HaTypaJlbHBIM [TOKA3aTEIEM U €€ CBOWCTBA.

Opnounenbl. OqHOUIEH cTaHAApTHOTO BUa. CTENeHb OAHOWIEHA.

MHuorounensl. MHorouneH cranaapTHoro Bujaa. CreneHb MHOrowieHa. CiokeHue, BBIYMTaHuE U
YMHOKE€HHUE MHOTOYJIEHOB.

®opMmynbl COKpAIIEHHOTO YMHOXKEHHS: KBaJlpaT CyMMBI U KBaJIpaT pPa3HOCTHU JBYX BbIPAKEHUM,
MIPOU3BEACHNUE PA3HOCTU U CYMMBI IBYX BBIPaKEHUH.

PaznokeHne MHOTOWICHOB Ha MHOXHTENH, BeIHECEHHE 001IIeT0 MHOKHUTEIS 3a CKOOKH, MeTon
rpynnupoBKH. Pa3HOCTh KBaipaToB ABYX BhIpakeHH. CyMMa M pa3HOCTh KyOOB JIBYX BBIpaKEHUH

3. OyHKUUMH.

OYHKIIMOHATBHBIE 3aBUCUMOCTH MexAy BennuuHamu. [lonstue ¢yHkiun. DyHKIHUS Kak
MaTeMaTH4ecKas MOJIeNb pealbHOro npouecca. ObaacTb onpeaeneHus U 00JacTb 3HaYCHUs PYHKIINU.
CriocoOwl 3amanus ¢pyHknuu. ['paduk Gynkiuu. Jluneiinas pyHkuus e€ cBoHCTBa U rpaduk.

4. CucTeMbl JIMHEHBIX YPABHEHUI € OJIHOW MepeMeHHO

Cucrema JMHEHHBIX YpaBHEHHWHW C JBYMS TEPEMEHHBIMH. | paduyeckuili crnoco0 perieHus
CHUCTEMBbI JIMHEWHBIX YpAaBHEHUW C ABYMS NEpPEMEHHBIMHU. PernieHre cuctem JTMHEHMHBIX ypaBHEHUM ¢
JNBYMSI IEPEMEHHBIMM METOJOM IOJICTAHOBKHU U CIIOKEHUA. CUCTEMBI JBYX JINHEWHBIX YPABHEHUH C
JBYMS [IEPEMEHHBIMU KaK MaTEMAaTUYECKasi MOJIENb PEAJIbHON CUTYalluH

Auredpa B HCTOPHYECKOM Pa3BUTHH.

3aposxaeHue anreOpbl, Kak KHUTa O BOCCTAHOBJIEHUH U IMPOTUBOINOCTaBiIeHUH MyxaMMena alb-
Xope3mH. pacCyKIeHUs, YMO3aKIIO4eHUs (MHIyKTHUBHOE, AEIYKTHUBHOE, MO aHAJIOTWH) W JelaThb
BBIBO/IBI.

Copep:xanue Kypca

Ne ypoka \ Tema ypoka \ KoJ1-Bo yacoB
IloBTOpeHne Kypca MareMaTHuKH 5-6 kiacc (3 yaca)
1-2 [ToBTOpEHME 2
3 Bxoanas koHTpoJIbHAS paboTa 1
I'nasa 1. JIuneiinoe ypaBHeHue ¢ oiHoii nepemenHoii (14 yacos)
4-5 Benenue B anredpy 2
6-10 JluneitHoe ypaBHEHHE C OJIHOI MepeMeHHON 5
11-15 Pemenue 3a1ay ¢ moMoIIpI0 ypaBHEHU I 5
16 IToBTOpEHUE M cucTeMaTH3alus y4eOHOro MaTepuaa 1
17 KonTpoJsabHnas padora Ne 1 1
I'nasa 2. Ilesbie Boipakenus (52 yaca)

18-19 To/1eCTBEHHO paBHbIE BbIpaKeHUs. ToXIecTBa 2
20-22 Crenensp ¢ HaTypaJIbHBIM [TOKA3aTENEM 3
23-25 CBOJCTBa CTENEHM C HATYPAJIbHBIM I10KA3aTEIEM 3
26-27 OIHOYTIEHEI 2
28 MHorousneHsl 1
29-31 CnoxeHue ¥ BBIYUTaHHE MHOTOUYJIEHOB 3
32 KonTposabHas pabora Ne 2 1




33-36 YMHOKEHHE 0JJTHOWICHA HA MHOTOYJICH 4
37-40 YMHOKEHHE MHOTOYJICHA HA MHOTOUJICH 4
41-43 PaznoxxeHne MHOro4J€HOB Ha MHOKUTENU. BbiHECEHHE 00111eT0 3
MHOYKHUTEJIS 32 CKOOKH
44 IMoayrogoBasi KOHTPOJILHAsA padoTa 1
45-47 Pa3noxeHne MHOrO4WIEeHOB HA MHOKUATEIU. MeTo 1 TpylIupOBKU 3
48 KonTpoJibHasi padora Ne 3 1
49-51 [IpousBeneHre pa3HOCTH U CYMMBI IBYX BbIPaXKECHHUM 3
52-53 Pa3HOCTH KBaJpaTOB JBYX BBIPAKEHHUN 2
94-57 KBagpar cymmBbl ¥ KBasipaT pa3HOCTH JIBYX BBIPAKECHUN 4
58-60 [IpeoOpa3oBaHre MHOTOWIICHA B KBAJpAT CYMMBI HJIH Pa3HOCTH JIBYX 3
BBIPAXKECHUI
61 KonTposabHas padora Ne 4 1
62-63 CyMMa ¥ pa3HOCTh KyOOB JIBYX BBIPaKEHHH 2
64-67 [IpuMeHeHne pa3InyHBIX CIOCOO0B Pa3I0KEHUSI MHOTOUYJIEHA Ha 4
MHOKHUTEITN
68 [ToBTOpEHUE M cHCTEMATH3aAIUs YIeOHOTO MaTepraia 1
69 KonrpoJibHasi pagora Ne 5 1
I'naBa 3. ®yukuuu (12 yacos)
70-71 Cas13u Mex 1y BennunHaMu. OyHKIus 2
72-73 CriocoObI 3a/1aHus QYHKITHH 2
74-75 I'paduk pynkium 2
76-79 Jluneiinas Gynkums, e€ rpaduku CBOMCTBA 4
80 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepraia 1
81 KonTposabHas padora Ne 6 1
I'naBa 4. CucTeMbl JIHHEHHBIX YPAaBHEHHH ¢ IByMsi nepeMeHHbIMH (19 yacoB)
82-83 VYpaBHEHUs ¢ BYMSI TTI€pEMEHHBIMU 2
84-86 JluneliHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €ro Tpaduk 3
87-89 Cucrembl ypaBHEHHUH ¢ AByMs repeMeHHbIMH. [ paduueckuii MmeTon 3
peIIeHNs] CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUH C JIBYMs IEPEMEHHBIMHU
90-91 Pemenne cucrem TUHEHHBIX YpaBHEHUH METOAOM IOJICTAHOBKH 2
92-94 Pemenne cucrem TUHEHHBIX YpaBHEHUH METOIOM CJIOKCHUS 3
95-98 Pemenne 3a1a4 ¢ MOMOIIBIO CHCTEM JIMHEWHBIX YpaBHEHUN 4
99 [ToBTOpEHME M cHCTEeMaTH3alUs Y9eOHOTO MaTepraia 1
100 KonTpoabHas padora Ne 7 1
IloBTOpEeHue u cucreMaTu3anus y4e0HOro MmarepuaJia (2 yaca)
101 IToBTOpEHME 1
102 I'omoBasi KOHTpoOJbLHasI padoTa (MTOroBast) 1

IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA AJITEBPBI B 7 KJTACCE

AuredpanyecKkue BbIPaKeHH

Buinycknux nayuumes:

* OIIEpUPOBATh MOHATUAMHU «TOXKIECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHMey, pellaTh 3ajauu,
cojJiepalue OyKBeHHbIE JaHHBIE; paboTaTh ¢ (hOpMyIaMu;

* BBITNIOJIHATH NPeoOpa30oBaHMs BBIPAKEHUMH, COJIEPKALIUX CTENEHU C LEJbIMU MOKa3aTeIs MU U
KBaJ[paTHbIE KOPHHU;

* BBITIOJIHATH TOXJAECTBEHHbIE MPe0oOpa30BaHUs pallMOHAIBHBIX BBIPAKEHUM Ha OCHOBE IMpaBHII
JeWCTBUI HaJl MHOTOYJICHAMH U anredbpanyeckKuMu ApoOsmMu;

* BBITIOJIHATH PA3JIOKEHHE MHOTOUJICHOB HA MHOKUTEIIH.




Buinycknux nonyuum 6o3modrcnocms.

* BBITIOJIHATH MHOTOIIArOBbIE TPE0OPA30BaHUs PAIMOHAIBHBIX BBIPAKEHHUH, TPUMEHSISI ITUPOKHUIA
Habop crocoOoB U MPUEMOB;

* IPUMEHATh TOXIECTBEHHbIC MPEOOpa3oBaHMs UL PEIICHUS 3ajad W3 Pa3IMyYHBIX pa3lelioB
Kypca (HarmpuMmep, A1l HaX0XKIeHUSI HanOOoIbIIer0/HauMeHb-TIeTr0 3HAUCHHSI BRIPOKECHU).

YpaBHeHus1

Buinycknux nayuumes:

* pemaTh OCHOBHBIC BUBI PAllMOHAIBHBIX YPAaBHEHUH C OJHOW TMEPEMEHHOW, CHCTEMBI JBYX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU;

* MIOHUMATh YpaBHEHHE KaK BAXHEUIIYI0 MaTEMaTHUYECKYIO MOJEIb JJIsl OMUCAHUS U U3yYCHUS
pa3Ho0Opa3HBIX PeaTbHBIX CUTYAlUH, PEeNIaTh TEKCTOBBIE 33/1a4H alIreOpandecKiuM METOIOM;

* IPUMEHATh TpaduyecKue TMPENCTaBICHUs JUIsl WCCIICAOBAaHUs ypPaBHEHWH, HMCCIENOBAHUS W
peIIeHHs CUCTEM YPaBHEHUH C IByMs TIEPEMEHHBIMH.

Buinycknux nonyuum 6o3modrcnocms.

* OBJIAJICTh CIEIUAIBHBIMU NPUEMAMH PEIICHUs YpaBHEHHH M CHCTEM YpaBHEHUI; YBEPEHHO
MPUMEHSTH anmapar ypaBHEHHWH Ui pEmIeHHs pa3HOOOpa3HBIX 3aJad W3 MaTeMAaTHKH, CMEXHBIX
MIPEIMETOB, TPAKTHKH;

* IPUMEHSATH TpaduyecKre MPeACTaBICHHS I UCCIEIOBAaHMs YpaBHEHHI, CUCTEM YpaBHEHUH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

D yHKUUHA

Buvinyckuux nayuumces:

* MIOHUMAaTh W HCIOJIB30BaTh (PYHKIIMOHAIBHBIC TMOHATHS W S3BIK (TEPMUHBI, CHMBOJMYECKUE
0003HaYCHHS);

* CTPOUTH TpadUKH dIEMEHTApHBIX (DYHKIMI; MCCIeAoBaTh CBOMCTBA YMCIOBBIX (YHKLIHUN Ha
OCHOBE U3YyUEHUS MOBE/ICHUS UX IPaPUKOB;

* MOHUMAaTh (YHKIHIO KaK BOKHEHUIIYI0O MaTEeMaTUYECKYI0 MOJEINb ISl ONMKCAHUS IPOLECCOB U
SIBJIGHUN OKPYKAIOLIEro MHUpa, MPUMEHATh (YHKIIMOHAJIBHBIA S3bIK AJIS OMUCAHUS U UCCIIEIOBAHUS
3aBUCHUMOCTEN MeXy (PM3NUECKUMU BETUYUHAMU;

* IOHUMaTh W HCIMOJIb30BAaTh S3bIK IOCJIEAOBATENbHOCTEH (TEPMUHBI, CHUMBOJIMYECKHE
0003HaYCHHS);

* IPUMEHATh (OPMYJIBI, CBSI3aHHBIE C APUPMETUYECKON M TNeOMETPUYECKOW MpOrpeccuei, u
anmnapart, chOpMUPOBAHHBIN MPU U3YYEHUU APYTUX Pa3lIeoB Kypca, K PELICHUIO 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM U3 peaibHOM KU3HH.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD !

* IPOBOJUTH HCCIEAOBAHUSA, CBA3aHHbIE C HM3yYEHUEM CBOMCTB (YHKUHNA, B TOM YHCIE C
MCII0JIb30BAHMEM KOMIIBIOTEpA; Ha OCHOBE TpaduKOB U3YUEHHBIX (YHKIUN CTPOUTH OOJiee CIOKHBIC
rpaduku (KyCOUYHO-3aJaHHBIE, C «BBIKOJOTHIMI TOYKAMU U T. I1.);

* HCIOJIb30BaTh (DYHKIMOHAIbHBIC TPEACTABICHUS U CBOWCTBA (YHKUMHA M PpEHICHUS
MaTeMaTHYeCKUX 3a7a4 U3 Pa3IMuHbIX Pa3/IeioB Kypca;

* pemath KOMOMHUPOBAHHBIC 33/1a4Kl C MPUMEHEeHHEM (OpMYI N-TO YieHA U CYMMBI MEPBHIX N
4JIeHOB apu(METHUECKON U T€OMETPUUECKON MPOTPECCHH, PUMEHSIS IIPH 3TOM ammapar ypaBHEHUH U
HEpPaBEHCTB;

* IOHUMaTh ApU(PMETHUECKYI0O M T'€OMETPHUUECKYI0 HMPOTpeccuio Kak (DyHKIMHM HATypalbHOTO
apryMeHTa; CBSA3bIBATh apHU(PMETHUECKYIO IPOTPECCUI0 C JTUHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C
HKCTMIOHEHIATIBHBIM POCTOM.

CUCTEMA OLIEHUBAHUWSA 3HAHUI, YMEHU 1 HABBIKOB OB YYAIOIUXCSI.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T 00y4aroIuxcs Mo MaTeMaTHKe.

OTBeT oleHNBaeTcsd 0TMETKOH «5», eclu:
e paboTa BBHITIOJIHEHA MTOJTHOCTHIO;
® B JIOTHYECKUX PACCYXJCHHIX U 000CHOBAHUU PEIICHHS HET MPOOEIOB U OMIHOO0K;



® B pEIICHUM HET MAaTEeMaTHYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOUYHOCTh, OMUCKA, KOTOpasi HE
ABIISICTCS CIIECTBHEM HE3HAHUS WM HETIOHMMaHUs y4eOHOTO MaTepHuaa).

OtMeTKa «4» CTaBUTCS B CIEIYIONUX CAyYasX:

e paboTa BBINIOJHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEUICHHS HEAOCTATOYHBI (€CIu
yMeHHE 000CHOBBIBaTh PACCYK/IEHUS HE SIBJSUIOCH CIIELIUATIbHBIM 0OBEKTOM IMPOBEPKH);

® JIONYIIEHbl OJjHA OIIMOKA WM €CTh JIBa — TPU HEI0UYETa B BBIKJIAJKAX, PUCYHKAX, YEPTE)KAX
Wi TpaduKax (eCim 3TH BUIBI padOT HE SBISUTUCH CIIEIIHATIBHBIM 00BbEKTOM MTPOBEPKH).

OtMmeTtka «3» cTaBHTCH, €CIU

e jiomymieHo OoJsiee 0 HON OomHMOKK WK OoJiee IByX — TPEX HEJ0YETOB B BBIKIIAIKAX, YEePTEkKAX
i rpadukax, Ho oOyJaronuiicss 061amaeT o0s13aTeIbHBIMI YMEHUSMH T10 TIPOBEPSIEMOM TeMe.

OtMeTKka «2» cTaBUTCH, €CIIU:

® JIONYIIEHbl CYIIECTBEHHbIE OMIMOKM, IIOKa3aBIIME, YTO oOOydarouuiics He o0nanaer
00s3aTeNbHBIMY YMEHUSAMH T10 JIaHHOM TeMe B TIOJTHOM Mepe.

OrMmerka «1» cTaBuTCH, €CIIU:

e paboTa nokaszaia MoJHOE OTCYTCTBHUE Y OOydaromerocs o0s3aTeIbHbIX 3HAHUM U YMEHHUU 110
MIPOBEPSAEMOM TeMe WM 3HaYUTeNbHasl YacTh paOOThI BHINOJIHEHA HE CAMOCTOSITENBHO.

Yuutenb MOKET MOBBICUTH OTMETKY 32 OPUTHMHAIbHBIA OTBET Ha BOIPOC WM OPUTHMHAIbHOE
pellIeHre 3a/1a4k, KOTOPbIe CBUAETEILCTBYIOT O BHICOKOM MaT€MaTUYECKOM Pa3BUTHU 00YYarOIIerocs;
3a pelieHue Oojee CI0KHOW 3aJayd WM OTBET Ha OoJjiee CIOXKHBIA BOIPOC, MPEAOKEHHbIE
oOyuaroliemMycs JOTOJIHUTENBHO MOCIIE BBIMOIHEHNUS UM KaKUX-T100 APYrux 3alaHuil.

OuneHka yCTHBIX OTBETOB 00y4arOLIMXCsl.

OTBeT OLIEHNBAETCH OTMETKOH «5», €ClM yYEHUK:

® IIOJHO PAacKpbUl COJAEp)KaHUE MaTepuasa B 00bEMe, MPEIyCMOTPEHHOM IpOrpaMMod u
Y4eOHUKOM

® U3JI0KMJI MaT€pHal FPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YsI MATEMATHYECKYI0 TEPMHHOJIOTHIO
U CUMBOJIUKY, B OIIPEIEICHHOMN JIOTHYECKOH MOCIIEN0BATEIbHOCTH;

® TIPaBUJIBHO BBINOJIHWI PUCYHKH, YEPTEXKH, TPaQUKH, COYTCTBYIOIIUE OTBETY;

® [I0Ka3aJl yMEHHE WIIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHM IIPUMEpAaMM, NPUMEHATh €€ B
HOBOW CHUTYyallUU IIPY BBIIIOJHEHUH NPAKTUYECKOTO 3alaHuUs;

® [IPOJEMOHCTPUPOBAJ 3HAHME TEOPUM pPaHEE HU3YYEHHBIX  COIYTCTBYIOIIUMX  TEM,
C(OPMHPOBAHHOCTb M YCTOMUMBOCTh MCIIOJIb3YEMBIX IIPU OTBETE YMEHUI U HABBIKOB;

® OTBEYAJ CAaMOCTOSITEIbHO, 0€3 HAaBOSIIUX BOIIPOCOB YUUTES;

® BO3MOXHBI OJHa — JIB€ HETOYHOCTH IIPH OCBEILECHHE BTOPOCTEIEHHBIX BOIIPOCOB WU B
BBIKJIa/IKaX, KOTOPBIE YYEHMK JIETKO UCIIPABUII IIOCIIE 3aMEYaHUs yUUTEIS

OTBeT olleHNBaeTCsl 0TMETKOM «4»,eCliu yI0BJIETBOPSIET B OCHOBHOM TPEOOBAHUAM Ha OLICHKY
«5», HO IIpU 3TOM MMEET OJIMH U3 HEAOCTAaTKOB:

® B M3JIOKEHUM JIOMYIIEHbl HeOoJblIMe Mpolenbl, HE MCKa3MBIIEE MaTeMaTU4YecKoe
COJZIep’KaHue OTBETA;

e JONYyLIEHbl OJMH — JBa HEAOYETa IPU OCBEUICHMM OCHOBHOTO COJAEP)KAHMS OTBETA,
WCIIPABJICHHBIE [TOCJIE 3aMEUYaHUs YUUTEIS;

® JIONYyIIEHB! omKOKa MK 6oJiee ABYX HEJOUETOB IPH OCBEIEHUH BTOPOCTENEHHBIX BOIPOCOB
WJIM B BBIKJIAJKaX, JIETKO MCIIPABJICHHBIE TIOCIIE 3aMEUaHUs YUUTEIIS.

OtMeTKa «3» CcTaBUTCH B CIEIYIOIIUX CIyYasax:

® HEMOJHO PACKPBITO COJEp)KaHHWE MaTepuana (ColepKaHHWE H3JI0KEHO (parMeHTapHO, He
BCerja IOCNe0BaTeIbHO), HO IOKa3aHO o0Illee MOHMMaHUE BOMpPOca M MPOJIEMOHCTPUPOBAHbI
YMEHUS, OCTATOYHbIE U1 YCBOGHHS NpPOTpaMMHOro MaTepuana (ompeneneHsl «TpeGoBaHHAMHU K
MaTeMaTH4eCKOH MMOArOTOBKE yUYaIllUXCs» B HACTOALICH MporpaMme Mo MaTeMaTHKe);

® UMENUCh 3aTPyJHEHHS WM JIONyLIEHbl OMIMOKM B ONPEAEICHUH MaTeMaTH4eCKOn
TEPMUHOJIOTMH, YEPTEKaX, BBIKJIAJIKAX, WCIIPABICHHBIE IIOCIE HECKOJIBKUX HABOIAIIMUX BOIPOCOB
YUUTENS



® VYEHHMK HE CHpaBWJICS C MNPUMEHEHHEM TEOPUU B HOBOM CHUTyallMd MPU BBHINOJHEHUU
MPAKTUYECKOTO 33aHUs1, HO BBITIOJIHUII 33/1aHUS 0053aTEIBHOTO YPOBHS CIOXHOCTH IO TAHHOH TeMe;

® [Ipu JOCTAaTOYHOM 3HAHUM TEOPETHYECKOI0 MaTepuaja BbIABIEHA HEAOCTaTOYHAas
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHI M HaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CICAYIONIUX CIIydasx

® HE PacKphITO OCHOBHOE COJIEp)KaHNE y4eOHOT0 MaTepuaia;

e OOHApyKCHO HE3HaHHE YYEHHUKOM OoublIeid Wi Haubojee BAKHOW YacTh y4eOHOTO
MaTtepuana;

® JONMYIIEHbl OIIMOKA B ONpPENCICHUU TOHSATHH, IPU MCHOJB30BAaHUU MaTEeMaTHYECKOMN
TEPMUHOJIOTUH, B PUCYHKaX, YepTeKax WUiu rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE UCIIPABJICHBI TOCTIE
HECKOJIbKUX HAaBOJSIIHUX BOIIPOCOB YUUTEIIS.

Ot1meTrka «1» cTaBUTCSH, €CITH:

® y4YEHUK OOHapYXWJI [TOJIHOE HE3HAHHE U HEOHUMaHUe U3y4aeMoro yueOHOro MaTepuana uin
HE CMOT OTBETUTh HU Ha OJIMH U3 MOCTABJIEHHBIX BOMPOCOB [0 U3YYEHHOMY MaTepHaiy.

O6mas kaaccupukanus omMmnoOoK.

[Tpu onieHKe 3HAHWI, YMEHHI M HABBIKOB YUAIMXCS CIEAYET YIUTHIBATh BCE OMMOKH (TpyObie U
HerpyOble) U HEOUETHI.

11 I'pyObiMH cunTAOTCS OIIMOKH:

v/ He3HaHHE ONpENENECHNs] OCHOBHLIX IIOHATHM, 3aKOHOB, NPaBHJ, OCHOBHBIX ITOJOXKEHHI
TeOpuHu, He3HaHue (opmMysa, OOIMENPUHATBIX CHUMBOJOB O0003HAYEHUN BEIWYHMH, CIUHUIl WX
U3MEpPEHUST;

HE3HAHWE HAUMCHOBAHWI €IMHHI] N3MEPECHHUS;

HEyYMEHHUE BBIICTUTH B OTBETE IJIaBHOE;

HEyYMEHUE MIPUMEHSTh 3HaHUSI, aJITOPUTMBI JUI PELICHUs 3a/1a4;

HEYMEHHE JIeNIaTh BBIBOJIBI M 0000IICHNS,

HEYMEHHE YUTATh U CTPOUTH IPaUKH;

HEyYMEHHUE IMO0JIb30BaThCs MEPBOUCTOUHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
MOTepst KOPHSI UM COXpaHEHHE MTOCTOPOHHETO KOPHS;

oTOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHbBIC UM OIINOKH;

BBIYHCIUTENIbHbBIE ONIMOKH, €CITH OHU HE ABJISIOTCS OMHUCKOM;

v/ JIOrHYECKUE OIIUOKH.

12 K HerpyOnIiM omuéKam cjieyer OTHeCTH

v/ HETOYHOCTH (POPMYJIMPOBOK, OIPEAECICHUM, MOHATHH, TEOPHUii, BbI3BAHHAS HEIOJHOTOM
O0XBaTa OCHOBHBIX MPHU3HAKOB ONPEICIIEMOr0 MOHITHS WJIM 3aMEHOM OJHOTO - ABYX M3 O3THX
MPU3HAKOB BTOPOCTETIEHHBIMH;

v HETOYHOCTH rpaduka;

v/ HepalMOHAIBHBIM METOJ| PElIeHHs 3aJaud WM HEJOCTATOYHO MPOJIYMAHHBIA IUIAH OTBETA
(HapylIeHue JIOTUKH, TT0JIMEHA OT/IEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMHU);

v/ HepalMoHaIbHBIE METOIBI Pa0OTHI CO CIIPABOYHOM U JPYroi JUTEPaTypoi;

v HeyMEHHE pelIaTh 3aj1auu, BBIIOIHATH 3a/IaHUs B O0IIEM BH/IE.

1.3 Henoueramu aABIAIOTCS:

v/ HepalMoHaJIbHBIE IPUEMBI BHIUMCIIEHHH M TIPE0Opa30BaHMI;

v’ HeOpeXXHOE BBINIOJIHEHUE 3aIMCE, YEPTEKEH, CXeM, TpadUKOB
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OINIUCAHUE YYEBHO-METOJNYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMUS OBPA30OBATEJIBHOI'O NTIPOLHECCA ITO HPEIMETY «AJI'EBPA»

OcHamenue mporecca oOydeHus anredbpe obecneunBaeTcs OuOIMOTEYHBIM (DOHIOM
NeYaTHBIMU MOCOOMSIMHU, a TaKXkKe WH(DOPMAIMOHHO-KOMMYHHUKATUBHBIMU CPECTBAMH, YKPAHHO-
3BYKOBBIMH TPHOOpPaMH, TEXHHYECKUMHU CpPEICTBAMH OOydYeHHS, y4eOHO-IPAKTUYCCKUM U
y4aeOHO-11a00paTOPHBIM 000PYIOBAHUEM.

YuyeoHo-MeToANYeCKHIl KOMIJIEKT:

1. Anrebpa: 7 xnacc: yaeOHUK Ui ydamuxcs oOmeoOpa3oBaTenbHBIX yupexaeruit / A.T.
Mep3nsk, B.b. [Tonouckuit, M.C. Sxup. — M.: Benrana-I'pad, 2012.

2. Anrebpa: 7 kiacc: JMJAKTUYECKHME Marepuaibl: I[Mocodme Uil ydammxcs
obmeoOpazoBaTenbHbIX yupexaeHuit / A.I'. Mepansk, B.b. I[lononckuii, E.M. Pabunosuu, M.C.
Axup. — M.: Benrana-I'pad, 2013.

3. Anrebpa: 7 kmacc: mertoamdeckoe mocodome / E.B. bymnko, A.I'. Mep3nsik, B.B.
[Monouckuii, M.C. Sxup. — M.: Benrana-I'pad, 2013.

CnpaBoyHble MOCOOUS, HAYYHO-TIOMYJ/ISIPHAS M HCTOPUYECKasl TUTepaTypa

1. Aeaxanos H.X., Iloonuncxuu O.K. MaTematuka: paiOHHBIE OJTUMITHABI: 6-11 KIaccel. —

M.: ITpocemienue, 1990.

2. Taspunosa T.J[. 3anumarenvbHas matremaruka: 5-11 kmaccel. — Bousrorpan: Yuwurtens,
2008.

3. Jlesumac I'.I. HectannapTHsie 3agaun no marematuke. — M.: MJIEKCA, 2007.

4. Ilepau C.C., Ilepau b5.C. CTpaHHIBI PYCCKOM MCTOPHM Ha YpOKax MaTeMaTuku. — M.:

[Temaroruka-IIpecc, 1994.

5. Iuuyeun JI.@. 3a crpanunamu yueoHuka anreopsl. — M.: [IpocBemenue, 2010.

6. lloua /[rc. Kak pemats 3amauy? — M.: IIpocBemenue, 1975,-

7. Ilpoussonoe B.B. 3agaun Ha BeipocT. — M.: MUPOC, 1995,

8. @apxoe A.B. MaremaTuueckue oJauMIuaabl B mkoje : 5- 11 kmaccel. — M. : Aiipuc-
IIpecc, 2005.

9. Duyuxnoneous nns aereid. T. 11: Maremaruka. — M.: ABanra-+, 2003.

10.http: / /www.kvant.info/ Hay4yHo-momynspHblii (hU3HKO-MaTEeMAaTHYCCKUH KYpPHAIT
JUISl IIKOJIBHUKOB U CTYJeHTOB «KBaHT».

N

IleuaTHbIE MOCOOHA
1. Tabuwupl mo anredpe mas 7-9 Kaaccos.
2. IlopTpeThl BhIgAIOMUXCS AeATENCH B 001aCTH MAaTEMaTUKH.
YyeOHO-IpaKkTH4YECKOE M YUeOHO-1a00paTOpHOE 000py10BaHUE
1. Jlocka MarHuTHasl.
2. KommiekT 4epTEXHBIX MHCTPYMEHTOB (KJIACCHBIX M pa3/aTOYHBIX): JHUHEHKa,
Tpa"ncnopTup, yroiasHuk (30°, 60°), yronpHuk (45°, 45°), UUPKYIb.
3. HaGopel anst moaenupoBanus (1BeTHas Oymara, KapTOH, KallbKa, KJI€H, HOXKHHIIBI,
TUTACTHJIMH).
HNuTepHeT-pecypcsl
www.sch2000.ru
WWW.ege.moipkro.ru
www.fipi.ru
ege.edu.ru
WWW.MIi0o.ru
www. 1september.ru
www.math.ru
www.allmath.ru
WwWw.uztest.ru
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2.html



http://www.kvant.info/
http://www.fipi.ru/
http://www.catalog.alledu.ru/predmet/math/more2.html

KAJIEHIAPHO-TEMATHUHYECKOE IIVIAHUPOBAHMUE 110 AJITEBPE (A.I'. MEP3JISIK)
Knace 7
Bcero — 102 gyaca

Ne Tema ypoka Coaepikanue ypoka Buael u cpeacrea ILnanupyemMsble pe3ybTaThl Jomamnee HMara
KOHTPOJISA 3alaHue nposeje
HUSA
ypoka

IloBTOpEeHuUe u cucTremaTu3anus yueOHoro marepuaJa (3 yaca)

esn yuenuka:

IOBTOPCHHUEC HeﬁCTBHﬁ ¢ OOBIKHOBEHHBLIMH I[pO6$IMI/I, IIOJIOKUTCIIBHBIMHU U
OTPULATCIIBHBIMU YU CIIaMU;

OO6o006mmenre u cucTeMaTu3alus CBelIeHUH O MpeoOpa3oBaHUM OYKBEHHBIX
BBIPQKCHUH ¥ pelIeHNs YPaBHEHHIA, MTOTYYSHHBIX B Kypcax MaTeMaTHKH B 5-6

IMeau mexarora:
Co3nanne yCIOBUHM I aKTUBHU3ALUU apU(PMETUIECKUX HABBIKOB YUAIIUXCS:
JNEUCTBUM €  OOBIKHOBEHHBIMH  JIPOOSIMH,  JACCSITHYHBIMUA  JIPOOSIMHU,

MMOJIOKHUTECIBbHBIMA U OTPHULATCIIbHBIMHA YU CJIAMU,

Co3nanne yciaoBUW Juisi OOOOIIEHHWS € CHCTeMaTH3alusl CBEACHUH O

KJlaccax. npeoOpa3oBaHUM  OYKBEHHBIX BBIPQKEHHH W  pElIeHUs  YpaBHEHUH,
MOJTyYEHHBIX B Kypcax MaTeMaTUKu B 5-6 Kiaccax.
1 [ToBTOpEeHME 32 Kypc 5-6 HarypanbsHble uucna. D0 BeIinoyHATE neicTBUS © [ToBTOPUTH
KJIACCOB OOBIKHOBEHHBIE APOOH. HaTypaJbHBIMH YHCIIAMH, MPONICHHBIN
Jecstuunblie apoou. paluMOHAIbHBIMH YHCIAMU U Marepuanl
Panmonansubie yncia. CBoi- OOBIKHOBEHHBIMH JIPOOSIMH.
CTBa JECHCTBUH C
palMOHATIBHBIMU YUCIAMHU.
Haxoxnenue npoOu ot uucia,
yucya [0 3HAYEHHIO €ro
Ipo0ou.
2 [ToBTOpEHue 3a Kypc 5-6 VYpasuenue. Kopenb c/p IloHnMaroT, YTO 3HAYUT PELLIUTH [ToBTOpPUTH
KJIacCOB ypaBHeHUs1. YTo 3HaUuT pe- yYpaBHEHHUE. PO IEHHBIN
muTh ypaBHenue. [Ipasuna [IpumeHsTh U3ydeHHbIE NIpaBUIa IPU Marepuanl
NepeHoca CaraéMbIX U3 OJTHOM pemieHuu ypaBHeHuil. [lomydar
YacTH ypaBHEHUS B JPYTYIO; BO3MO>KHOCTb COCTaBJIITh YPABHEHUS
YMHOXKEHUS (JIeTIeHHsT) 00ernx IO YCJIOBHIO 33/1a4H U PEIaTh UX.
YacTell ypaBHEHHUs Ha OJTHO U TO




K€ YHCII0, HE PAaBHOE HYIIIO

BxojiHas KOHTpOJIbHAS CamocTosTenbHOe
paboa BBITIOJTHEHUE KOHTPOJIBHOU
paboTHL.

K/P

BoInonHATE AeHCTBHA C IToBTOpPUTH
HATYPAJIIbHBIMHU YUCIIAMU, MPONICHHBIN
palMOHAIBHBIMH YHCIIAMHU U Marepuanl

OOBIKHOBEHHBIMH JIPOOSIMH.
AHaMM3MPOBATh U OCMBICIIUBATH
TEKCT 3a/1a4H, IepeopMyIINpOBaTh
YCIIOBHE, U3BJIEKATh HEOOXOIUMYIO
uH(popMaIrio, MOJIEIUPOBATH
YCIIOBUE C TIOMOIIBIO CXEM,
PUCYHKOB, pEATbHBIX TPEIMETOB.

I'nasa 1. JIuneiinoe ypaBHeHue ¢ oiHO# nepemenHoii (14 yacos)

esan yyenuka:
N3yunte Moayns «JInHEHHOE ypaBHEHHUE C OJTHOM EPEMEHHOW»
Jlnst TOTO HEOOXOAMMO:

v

v

v

OBJ1aieTb YMEHUSIMH

BrInonmHATE  paBHOCHIIBHBIE TPEOOpPa3OBAHUA,
YpaBHEHUS,

OBnageHue yMEHHEM ONPENCTATh, SBISCTCS JIM YHUCIO PEIICHUEM
JINHEITHOTO YPaBHEHHS;

Pemrate nmuHeliHbIC ypaBHEHUS Pa3IUYHBIMH METOJAMU;

peliasi  JTUHEWHbIE

v

Ileau mexgarora:

Co3znanue yciaoBuil Ui TOTO, YTOOBI yJalluecs MOTy4riIn LEeT0CTHOE
MMpeaACTaBJICHUE O JTMHEWHBIX YPaBHCHUAX,

Co3nanue ycnoBUM JUIsi  TOro, YTOOBI yyalivecs MOJYYHIIN
IpEJCTaBICHUE O JMHEWHBIX YpPaBHEHHUSX KaK O MaTeMaTU4yecKOil
MOJIETIU peaNbHON CUTYaIlUH;

Co3znanue yciaoBHil Ui OCBOEHHS y4alllUMHCS CIIOCOOO0B MPEIMETHBIX
JIEWCTBUUA PEUICHUIO O JIMHEWHBIX YPaBHEHUSX;

Ilomomb B OBJIaleHUM HABBIKAMM y4yacTHs B JUAJOre, MOHUMaHHS
TOYKH 3peHUs coOeceHNKa, TPU3HAHUS IIpaBa HA UHOE MHEHUE.

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4€OHOM 1eSITeJIbHOCTH Y4eHUKa (Ha ypoBHe YY)

Pacnosnasams unucnoBbie BBIpAXKEHUSI U BBIPKEHUS C IEPEMEHHBIMHU, JTMHEHHbIE ypaBHeHUS. [IpUBOIUTH MprUMeEpbl BRIPAKEHU ¢ IEPEMEHHBIMH, TMHEHHBIX
ypaBHeHuil. COCTaBIATh BhIpAXEHHE C MEPEMEHHBIMHU 10 YCIOBUIO 33/1a4H. BBIMONHATE MpeoOpa3oBaHus BRIPAKEHH: IPUBOANUTE OJOOHBIE ClaraeMsle,
packpbIBaTh CKOOKM. HaxoIuTh 3HaYeHHE BHIPAXKEHUS C IEPEMEHHBIMU MPHU 3aJaHHBIX 3HAUYCHUAX epeMeHHbIX. Kitaccuduuposarts anredpandeckue
BbIpakeHUs1. ONUCHIBATh LENbIE BEIPAKECHHUSL.
Dopmynuposams ONpeNielieHne TUHEHHOro ypaBHeHus. Pemath nuHeiiHoe ypaBHeHUE B oOieM Bujae. HTeprnpeTupoBaTh ypaBHEHHE KaK MaTeMaTHUYECKYIO
MOJIeNb peaibHOI cutyanuu. ONKChIBaTh CXEMY PElIEHUs] TEKCTOBOW 3a/1auu, NPUMEHSTh €€ AJis pelIeHus 3a1a4

4

Beenenue B anredpy UYucnoBble BEIpAXKEHUS U
BBIPQ)XEHUS C IEPEMEHHBIMH,
JVHENHHbIE YpaBHEHUS.

[TpuBOAUTH IPUMEPEI

D0

Yyamuiicss HayduTCsl BBIYUCIIATh
3HAYEHUE YHCIIOBOTO BBIPAXKEHUS,
HaxXOJUTh 3HAYEHUE BBIPAKECHUS C
IIEPEMEHHBIMU TIPU 3aJaHHBIX

I1.1, Bompocel
1-3 Ne5(1,2),
7,9.




BBIPAKEHUH C IEPEMEHHBIMU,
JIMHEUHBIX YPaBHEHUM.
CocTaBiiTh BbIpa)KEHUE

C IEPEMEHHBIMHU IO YCIOBUIO
3aJauy, 11eJ0€ BhIPAKEHHE.

3HAYCHUX IEPEMEHHOM.

5) BBenenue B anredpy bykBeHHOE BBIpaKeHUE, M VYyamuiics Hayuutes Beiuuciars | [1.1 Ne5(3.,4),
YHCIIOBOE BBIPAKEHUE, 3HAUCHUE Ne 1(1-3), 3HAa4YCHHE YHCIIOBOTO BhIpakenus, | 14, 24
YHCIIOBOTO BBIPAKCHUS, 2(1-3),3(1-3) pemraTh 3a/1a49u ¢ MOMOIIBIO
TepeMEeHHast, BBIPAKEHUS C COCTaBJICHUS YHCIIOBBIX
TepEMEHHBIMH, 3HAUCHUE BBIpaKEHUH.
MepPEMEHHOM, 3HAYEHNE
BBIPAKEHUS C IEPEMEHHBIMH.
6 JIuHeitHOE ypaBHEHUE C JIuneitHoe ypaBHEHHE C OJTHOM M VYyamuiicss HayduTcs I1.2, Bonpockl
OJIHOW ITEPEMEHHOMN IIEPEMEHHOM, OTIPEIEIICHHE, Ne 4,5 pacno3HaBaTh U pelaTh 1-2, Ne35, 38.
KOPHH JIMHEHHOTO YPaBHEHHS. JIMHENHBIE YDAaBHEHUS.
7 JIuneitHOE ypaBHEHUE C JIuneitHoe ypaBHEHHE C OJTHOM M VYyamuiicss HayduTcsi peniaTh I1.2, Ne40, 42,
OJHOU EPEMEHHOM MePEMEHHOM, OTIPEEIICHUE, Ne 1(4), YpaBHEHUS, CBOJISIINE K 44, 58.
KOPHH JIMHEHHOTO YpaBHEHUS. 2(4-7),3(4) JMHEHHBIM YPaBHEHHUSM.
8 JIuneitHOE ypaBHEHUE C JIuneitHoe ypaBHEHUE C OJTHOU M VYyamuiicss HayduTcsl peniaTh I1.2, Irp. Ne46,
OJHOU MEPEMEHHOM MEPEMEHHOM, OTIPEECIICHUE, Nel1(3-6) JIMHEWHBIE YypaBHEHUs ¢ moayneM | 63, 50; 2 rp.
KOPHH JINHEHHOTO YpaBHEHUS. Y MMapaMeTPOM. Ne48, 52 (1-
3),609.
9 JIuneitHOE ypaBHEHUE C JIuneitHoe ypaBHEHUE C OJTHOM M VYyanuiicst HaydyuTcsl peliaTh I1.2,
OJHOU MIEPEMEHHOM MIEPEMEHHOM, ONpEICTICHHE, Ne 12-15 YpaBHEHUS, CBOJISIINE K No46,48,50
KOPHH JIMHEHHOTO ypaBHEHHUSI. JMHEHHBIM ypaBHEHUSIM.
10 JIuneitHOE ypaBHEHUE C JIuneitHoe ypaBHEHUE C OJTHOM M VYyanuiicst HayduTcsl peliaTh I1.2, No52 (4-
OJHOM MEPEMEHHOM MIEPEMEHHOM, ONpeIeTICHHE, Ne 19-23 YpaBHEHUS1, CBOJIAIIUE K 6), 67, 73.
KOPHH JIMHEHHOTO YpaBHEHHUSI. JMHEHHBIM ypaBHEHHSIM.
11 Pemenne 3amau ¢ MaremaTudeckas MOJICIb, JIAM Vyamuiics pemaer ypapaenus u | 11.3, Ne80, 82,
MIOMOIIIbIO YPABHEHUI aJITOPUTM PEIIEHUST TEKCTOBBIX Ne 24,26 3a[a4d [Py MOMOIIM ypaBHEeHH; | 84.
3a/ay. BBIOMpAET yAOOHBIN CIIOCO0
penieHus 3a1ayu.
12 Pemenue 3anau c MaremaTtnueckas MOJIEIb, M VYyamwiics pemaer ypapuenus u | [1.3, 1 rp.
IIOMOIIIbIO YPAaBHEHUIN AJITOPUTM PEILIECHUS TEKCTOBBIX Ne 29,30 3a/1a4M Npy oMoIuu ypaBHeHui; | Ne88, 90,
3aja4. JICHCTBYET 10 3aIaHHOMY U 125(3), 2 rp.




CaMOCTOSATENIbHO cocTaBieHHomy | 87, 90, 125(4).
TJIaHy PEIICHUs 3aJ1auu.
13 Pemenune 3amau ¢ MartemMaTuueckast MOJIEIb, M Yyamuiicst caMOCTOSATEIBHO I1.3, Ne100,
ITOMOIIBIO YpaBHEHUN QITOPUTM PELIEHUS TEKCTOBBIX Ne 40 00HapyXUBaeT 106, 119.
3a/1a4. U YCTpaHsEeT OINUOKU
JIOTHYECKOTO U apH(PMETHIECKOTO
XapaxkTepa
14 Pemenne 3amau ¢ Maremarudeckast MOJICb, JIM VYyamuiics 3aKperisieT HaBbIKU I1.3, Ne108,
MOMOIIbIO YPABHEHHI QITOPUTM PEIICHUS TEKCTOBBIX No 32,36 pelIeHus 3a7a4 ¢ NOMOIIBIO 111, 128.
3a/1ay. ypaBHeHUs, GOopMyIupyeT
HaBBIKH PEIIECHUs 3a/1a4 Ha
MIPOU3BOIUTEIHHOCTD MTOMOIIBIO
ypaBHEHUH

15 Pemenne 3amau ¢ MaremaTuueckast MOJIEINb, M VYyamuiicss HayduTCs peniaTh I1.3, Ne104,
MOMOIIbIO YPaBHEHHI QITOPUTM PEIICHUS TEKCTOBBIX Ne 33,39,41,42 3aJ1a4ud Ha IPOU3BOAUTENHHOCTE ¢ | 113, 117.

3a/1a4. MMOMOUIBIO YPABHEHUH.

16 [ToBTOpEeHUE M JluneliHoe ypaBHEHHE C OJHOM p/T Vyamuiics momaroBo I1.1-3
cUCTeMaTH3aIus yueOHOTO | IEpeMEHHOM, OTIpeiesieHre, KOHTPOJIUPYET MPABUILHOCTh U MTOBTOPHTb,
Marepuaia KOPHH JINHEHHOTO YpaBHEHUS. MOJTHOTY BhIMOJIHEHUA anroputMma | Nel14, 127,

MaremaTHnueckas MOJIENb, BBIIIOJTHEHUS 3aJaHUN 110 130.
AITOPUTM PEIICHUS TEKCTOBBIX MOBTOPSIEMOM TeMe
3aj]a4.

17 KonTpoabHasi padora JIuneitHoe ypaBHEHUE C OJTHOM CaMocTosTeapbHOE | YUamuicss CaMOCTOSITEILHO I1.1-3

Ne 1 NIepEeMEHHOM, OTIpeiesieHue, BBITIOJIHCHHE MIPUMEHSET TEOPETHUCCKHI MTOBTOPHUTH
KOPHU JIMHEHHOTO YpaBHEHUS. KOHTPOJIBHOM Marepua, U3ydeHHbIN Ha
MaremaTHuueckass MOJIENb, paboTHI. MPEIBIIYIIUX YPOKaX, MpU
AITOPUTM PEIICHUS TEKCT.3a/1a4. pPEIICHUU KOHTPOJIbHBIX 3a/IaHUI

I'aaBa 2. Ileanie Boipaskenust (52 yaca)

CreneHnb ¢ HATYpaJbHBIM NOKa3aTeJIeM U ee CBOMCTBA.

Lemn yuenuka:
v OcBoenue noHsTHs «TOXIECTBEHHO PaBHBIC BhIpaXKeHHs. TOKIeCTBAY
v OcBOeHHUE TIOHATHS «CTEIEHb C HATYPATbHBIM MOKa3aTeneM»,
v’ OBrajieHHe YMCHHEM HAXOJUTh HATYPATbHYIO CTETICHB YHCIIA,
M0JIb30BaThCs TaONULEH CTEeNeHeH;
v OBJajicHHe YMEHHEM HCIOJIb30BaTh CBOMCTBA CTEIICHH TSI

Llenu nenarora:

Opranuzanysi MO3HABATENbHOW JESATENBHOCTH 10 BBIBOJY COBMECTHO C
YYAIIUMHUCS TOXKJECTBEHHO PABHBIX BBIPAXKEHUM, TOXIECTB, CBOMCTB
CTEIICHEH;

Co3nmanue ycrnoBUW Ans TOro, 4YTOOBI yyalluecs HayYWINCh NPUMEHSThH
CBOMCTBA CTETIECHU JJIsl YIIPOIIEHUS alreOpandyecKuX BhIPAKCHHI,




npeoOpa3oBaHus aNreOpandecKux BHIPAKCHUN. Co3panue ycioBHM Ui BBEJICHUS CTENEHM C HYJEBBIM IIOKa3aTelieM Kak
MOHSITHUS, HE TPOTUBOPEYAIETO U3yYEHHBIM CBONCTBAM CTEIICHHU.

XapakTepucTHKAa OCHOBHBIX BH/I0B y4eOHOI 1eATeJbHOCTH YYeHUuKa (Ha ypoBHe Y Y/I)

DopMynHpOBATH ONPEAETICHUS . TOXKIECTBEHHO PAaBHBIX BBIPAKEHUM, TOXKAECTBA, CTEIICHHU C HATYpaJbHbIM I10Ka3aTeIeM, OJHOWIEHA, CTAaHJApPTHOTO BUJIA
OJIHOWIEHA, KOA(QPULUEHTA OJHOWIECHA, CTEIIEHN OJHOWIEHA, MHOTO4JICHA, CTEIEHH MHOTOUJICHA;

ceoticmea: CTEIIEHN C HaTypalbHBIM II0Ka3aTeNIeM, 3HaKa CTEIICHH;

npaeunq: N0Ka3areabCTBa TOXKAECTB, YMHOKECHHA OJHOWIECHA HA MHOTOWIEH, YMHOKEHUS MHOTOYICHOB.

Jloka3pIBaTh CBOMCTBA CTETIEHH C HATYPAIBHBIM MOKa3aTeNieM. 3alrChIBaTh M JOKAa3bIBaTh (POPMYJIBI: IPOU3BEICHUS CYMMBI U Pa3HOCTH JIBYX BBI POXKEHHIA,
Pa3HOCTH KBaJpaTOB JIBYX BBIPAKEHUH, KBaJjpaTa CyMMBI U KBaJipaTa pa3HOCTH JBYX BBIPAXKEHHM, CyMMbI KyOOB ¥ pa3HOCTH KyOOB JIBYX BBIPa)KEHUH.
BoruncnsaTe 3HaueHUE BhIpaXXeHUN ¢ mepeMeHHbIMU. [IprMeHsITh cBOMCcTBA CTENEHU /sl TPeoOpa30BaHusl BbIpaKEHUH. BBINOIHATS YMHOKEHNE OTHOUIICHOB U
BO3BE/ICHUE OJIHOYJIEHA B CTENEHb. [IpMBOIUTH OJHOWIEH K CTaHJApPTHOMY BHUIY. 3alKChIBATh MHOTOWIEH B CTaHJAPTHOM BHJIE, OIpPENENISITh CTENEHb
MHorowieHa. [IpeoOpa3oBbiBaTh NMPOU3BEACHNE OJHOWIEHA U MHOTOUWIEHA; CyMMBbI, Pa3HOCTH, MPOU3BEJCHUS IBYX MHOTOWICHOB B MHOTOYJIEH. BBINONHATH
pa3joKeHue MHOTOYJIeHa Ha MHOXHUTENIN CIOCOOOM BBIHECEHHUS OOLIEro MHOMKUTENS 3a CKOOKH, COCOOOM TIpYNMIHPOBKH, MO (PopMyliaM COKpAII€HHOTO
YMHOKEHHUSI U C NPUMEHEHHEM HECKOJbKHUX CrocoOoB. Mcmonb30BaTh yka3zaHHblE MpeoOpa3oBaHUSl B IpOIECCEe PEIICHUsS YpaBHEHUH, JT0Ka3aTeJbCTBa
YTBEPKIACHUM, peIlIeHUs] TEKCTOBBIX 3a/1a4

18 | ToxmecTBEHHO paBHBIC ToXIECTBEHHO paBHBIE JIM VYyamuiics Hayautcst onpenensiteb, | [1.4, Nel34,
BhIpakeHUs. ToxaecTBa BBIPAKECHUS, TOXKIECTBA, Ne 44 SIBJISIETCSI JIM PABEHCTBO 137,139, mom.
TOXXIECTBEHHBIC PEOOPa30BaAHUSI. TOXXJIECTBOM, JIOKA3bIBATh Nel51.
TOXKJIECTBA.
19 | ToxxaecTBEHHO paBHbBIC ToXIECTBEHHO paBHBIE M VYuamuiics Hayuutcst qokasbiBath | [1.4, Nel43,
BbIpakeHUs1. ToxXaecTBa BBIpAKEHUS, TOXKJIECTBA, Ne 45-46 TOXIECTBA. 145, 150.
TOXXIE€CTBEHHBIC IMPEOOPA30BAHUSI.
20 | Crenenb ¢ HaTypaIbHBIM Crenenb, OCHOBaHUE CTEIICHHU, M YMEIT NpUMEHSATh CBOMCTBA I1.5, Bomp. 1-6,
MoKasaTeyeM roka3aTellb CTEIICH!, CBOMCTBO CTEMEeHEN ISl yIPOIIECHUS Nel56, 158,
BO3BEJICHUS B CTENEHD YHUCJIOBBIX U aIreOpandecKux 198.
HEOTPHIIATEIILHOTO YHUCIIa, BBIpQXCHUI; TPUMEHSTH
CBOMCTBO BO3BEIEHHUS B CTEIIEHD CBOMCTBA CTEIEHEHN I
OTPHIIATEIILHOTO YHUCIIA. YIPOIIEHUS CITOXKHBIX
anreOpanvecKux apooeit
21 | Crenensb ¢ HaTypaIbHBIM Crenenb, OCHOBAHHUE CTEIECHH, M VYyamuiics Hayuutes Beruncnatey | ILS5, 1 Tp.
MoKazaTeneM MoKa3aTellb CTEIEeHH, CBOMCTBO Ne 49,51 3HAYEHUE BBIPAKECHUN, Nel63, 165,
BO3BEACHHUS B CTCIICHD COAEpKALIUX CTEINCHb. 199; 2 rp.
HEOTPHULIATEIIBHOTO YUCIIa, Nel67, 176,
CBOMCTBO BO3BCACHUS B CTCIICHD 199.
OTPHIIATENILHOTO YUCIIA.




22 | CreneHb C HATYPATBHBIM Crenenb, OCHOBaHUE CTEICHU, M Vyamuiics nayuutcs Beruucisats | I1.5, Nel81,
MoKazaTeyeM MO0Ka3aTellb CTENEHU, CBOMCTBO Ne 47-50 3HAUYCHHE BBIPAKEHUH, 186, 190, 192.
BO3BEJICHUS B CTCIICHD COJICPIKAIIUX CTEIICHb.
HEOTPUIIATEILHOTO YUCIIA,
CBOMCTBO BO3BEJCHUS B CTCIICHD
OTPHUIATEIILHOTO YHCIIA.
23 | CBolicTBa CTEIICHH C Jloka3aTenbCcTBO, TEOpEMa, IM Yyamuiics yMeeT MpUMEHSTh I1.6. Ne205,
HaTypaJbHBIM MMOKa3aTEJIeM | OCHOBHOE CBOMCTBO CTEICHH, Ne 57-59 CBOMCTBA CTEIEHEN s 207, 210, 212.
CBOWCTBO CTEIEHH C VIIPOIICHUS YUCIOBBIX U
HATypaJIbHBIM TIOKa3aTelIeM. anreOpanvdecKuX BRIPAKCHUN;
IIPUMEHATH CBOWCTBA CTEIIEHEN
JUTSL YIIPOTICHHSI CJIOKHBIX
anredpanvyeckux Apooen.
24 | CBolicTBa CTEIICHH C OCHOBHOE CBOWMCTBO CTEIECHH, M VYyamuiics yMeeT NIpuUMEHSTh I1.6, Ne216,
HaTypaJbHBIM MMOKA3aTeJIeM | CBOMCTBO CTEMEHU C Ne 56,60 MpaBujia YMHOXKEHUS U JICJICHUS 218, 220,
HaTypaJbHBIM MTOKa3aTEIEeM. CTENEHEN C OMHAKOBBIMH 222,232.
MOKA3aTeIISAMU JIIS YIPOIICHUS
YUCJIOBBIX U aNreOpandecKux
BBIpXCHUI; HAXOJUThH CTENEHB C
HYJIEBBIM TTOKA3aTeJIeM.
25 | CBoiicTBa CTEIIEHH C OCHOBHOE CBOMCTBO CTEIICHH, M VYyamuiicss MOKET HaX0JUTh I1.6, Ne237,
HaTypaJbHBIM MTOKA3aTeJIeM | CBOMCTBO CTEIEHU C Ne 61-64 CTEIEeHb C HaTypaJbHbIM 239, 246, 249.
HaTypaJbHBIM MTOKa3aTeIIeM. MoKa3zareyieM. YMeeT HaXOIUTh
CTEINEHb C HYJIEBBIM IMOKa3aTeIIeM.
MoryT apryMeHTHPOBaHO
000CHOBATh PAaBEHCTBO a° =
OnHouwjieHbl. ApudMeTHYECKHE ONIePAIlUH HA OTHOYIEHAMM.
Heaun y4yeHuka: Ilean nmemxarora:
v" OCBOEHUE MOHATHS «OIHOUIEHY, «KOI(P(UIHEHT OIHOUIECHAY, v Cospmanue ycioBuid s (OPMHUPOBAHMS TPEICTABICHUM yUaIIUXCs
«CTaHAAPTHBIN BUJI OJTHOYIIEHAY, «CYMMa OJHOYJICHOBY; 00 O/IHOYJIEHE U €T0 CyMMeE KaK JIeMEHTOB MaTeMaTHUECKOTO SI3bIKa;
v' OBnaJeHne yMEHUEM IPUBOINTH OJHOUIEH K CTAHIAPTHOMY BHILY, v' Co3sjgaHue YCIOBHH IS TOrO, YTOOBI ydYaIldecs OCO3HAIM, YTO
BBINOJIHATH CIOKEHUE U BEIYUTAHKME OJHOUYJICHOB. CTaHJAPTHBIA BUJ OJHOWIEHA — camas mpocTas U ynoOHas Qopma
v

OBJ'Ia,[[eHI/Ie YMCHHEM UCIIOJIB30BATh CJIOKCHHUC U BBIYUTAHUC

€ro 3alrcCu.




OJTHOWIEHOB ISl MpeoOpa3oBaHusl aareOpanyecKiX BhIPaKEHUH.

26 | OgHOUNICHBI OpHowIeH, OJHOWIEH B M VYyamuiics yMeeT HaXOAUTh I1.7, Bomp. 1-
CTaHJIapPTHOM BU/JIE, OIIPEIEIIATh Ne 65-66 3HaUEHUE OJJTHOWIECHA [IPU 5, 1rp.
CTETIeHb ¥ KOA(PPHUIIUEHT YKa3aHHBIX 3HAYEHUSX Ne264, 268,
OJIHOYJICHA. NEpEeMEHHBIX. YMeeT NpuBoauTh | 287; 2
K CTaHJApTHOMY BUAY CIIOKHbIE rp.Ne266, 287,
OJHO4WICHBI;, paboTaTh IO 288.
3a/IaHHOMY QJITOPUTMY
27 | OgHOYIIEHBI Opnnousied, OIHOYIEH B JIAM VYyamuiicss HayduTcs I1.7, Ne272,
CTaHJIaPTHOM BHU/JIE, OTIPEIEIIATh Ne 69-70 peoOpa3oBbIBATh BEIPAKEHHE B 274,277, 281.
CTeNeHb U KOAP(UIIUEHT OJHOYIEH CTaHJAPTHOTO BUJA.
OJHOYJICHA.
MHoro4JjieHbl.
Heaun y4yeHuka: Ieau nmexgarora:
v OCBOEHHUE TIOHATHSA «KMHOTOUWIEH, «KOI(POUIUEHT MHOTOUIIEHAY, v Cosznanue yciaoBHil s GOPMUPOBaAHKS NPEICTABIEHUI ydanuxcsi 00

«CTaHJIAPTHBIN BUJ] MHOTOWIECHA», «CyMMa MHOTOYJICHOBY; MHOTOYJICHE M €T0 CYMME KaK AJIEMEHTOB MaTEMATHYECKOTO S3BIKA;

v' OBnajgeHue yMEHUEM IIPUBOIANUTH MHOTOUIEH K CTAHAAPTHOMY BUJLY, v' Opranuzanust y4eOHO-TI03HABATEILHON JEATEILHOCTH [0 OBJIaIEHUIO

BBITOJIHATH CI0KCHUE U BEIYUTAHHE MHOTOYJICHOB. YMEHUS BBIMOJHATH JICUCTBUS HAJ MHOTOWIEHaMH (CymMMa H

v' OBnajicHuEe YMEHHUEM UCIIOIB30BATh CIIOXKEHHE ¥ BHIUNTAHHE Pa3HOCTh);

MHOTOYJICHOB JIJIsI TPeoOpa3oBaHusl alreOpandecKux BIPAKCHHIM. v' CosgaHue YyCJIOBHHM Ui TOrO, YTOOBI yd4alluecss OCO3HAJH, 4YTO
CTaHJAPTHBIN BUJI MHOTOWICHA — caMasl MpocTas U yaoOHas ¢opma ero
3aIIMCH.

28 | MHorouieHbl MHorouieH, 4jiIeHbl MHOTOYJICHA, M VYyanuiicst HayduTcs I1.8, No294,
JBYYJICH, TPEXWICH, ITOJ00HbIE Ne 74-75 pacro3HaBaTh MHOTOWICHBI, 296, 298.
YJICHBl MHOTOUJICHA, IPUBEICHUE OTIPEICIISATh CTEIICHh MHOTOYJICHA,
IOJJOOHBIX YWICHOB MHOT'OYJICHA, peoOpa3oBhIBATh BEIPAKCHUE B
MHOTOYJICH CTaH/IapTHOTO BU/IA; MHOTOYICH CTaH/IapTHOTO BU/IA.
CTETeHb MHOTOYJICHA, HYIIb
MHOTOYJICHA.

29 | CnokeHUe U BEIYUTAHUE CnosxeHne MHOTOWICHA, JIM VYyamuiics Hayuutcs ckinaneiBath | 11.9, Ne307,

MHOTOYJIEHOB BBEIUMTAaHUE MHOTOWICHA. Ne 76 U BBIYUTATL MHOTOYJIEHBL. 309, 312.

30 | CroxeHHE U BEIYUTAHUE CnoxeHue MHOTOYJICHA, JIM VYyamuiics Hayuutcs ckinaneiBath | 11.9, Ne316,
MHOTOYJIEHOB BBEIUMTAHUE MHOTOWICHA. Ne 77,81,82 U BBIYUTATL MHOTOYJIEHBL. 318, 320, 322.




31 | CnoxeHue U BIYUTAHUE CrnosxeHne MHOrOuJIeHa, M VYyamuiics Hayuuresa npumensats | [1.9,1 rp.
MHOTOYIEHOB BBIYMTAHHE MHOTOYJICHA. No 78(1),79(1), | cnoxeHre U BHIYUTAHUE Ne326, 329,
80(1) MHOTOYWICHOB IIPH PELICHUN 334; 2 rp.
MaTEMaTUYECKUX 3aad. Ne327,
344(1),349.
32 | KonTpoabHas pa6ora Ne 2 | CrnoxeHre MHOTOWIEHA, Pewenne Hcenone3yror paznuyHble IPUEMBL IToBTOpPUTH
BBIYUTAHUE MHOTIOYJICHA. KOHTPOJIBHOM IIPOBEPKU IIPAaBUIIBHOCTU POV ICHHBIN
paboThl HAXOXJICHUS 3HAYCHUS Marepuanl
YUCJIOBOTO BBIPAKECHUS
33 | YMHOXeHue omHOwIeHa Ha | [IpaBuiio yMHOKEHHSI OTHOUYJICHA M VYyamuiics Hayuutes BoIoHATh | [1.10, Ne356,
MHOTOYJIEH Ha MHOTOYJIEH. Ne 92 YMHOKEHHUE OJTHOWICHA Ha 358, 360.
MHOTOYJICH.
34 | YMHOXeHUe oqHOWIeHa Ha | [IpaBMIo YMHOKEHUS OTHOUICHA JIM Yyanuiicss BBIIIOJTHSET I1.10, Ne364,
MHOTOWICH Ha MHOTOYJICH. Ne 93(1- YMHOKEHHE MHOTOWICHA Ha 367, 379.
3),94(1),95 OJIHOYJIEH, BBIHOCUT 3a CKOOKH
OJHOUYJICHHBIA MHOKUTETb.
35 | YMmHOXeHue oqHowIeHa Ha | [IpaBMiIo YMHOKEHUS OTHOUICHA M VYyamuiicsi BBITIOJTHSAET I1.10, 1 rp.
MHOTOYJIEH Ha MHOTOYJIEH. Ne 96,100(5-8) | yMHOKEHHME MHOTOWICHA Ha Ne370, 372,
OJIHOYJICH, BEIHOCHT 3a CKOOKH 387; 2 rp.
OJHOWIECHHBIN MHOKUTEND. Ne371, 374,
381.
36 | YMHOXeHue oqHowieHa Ha | [IpaBuiio yMHOXKEHUS OTHOWICHA M VYyanuiicst Hayuutcs BoinodHATh | [1.10, Ne376,
MHOTOYIEH Ha MHOTOWIEH. Ne 101,102, YMHOXEHHUE OJTHOWICHA Ha 383, 385.
100(3-4) MHOTOYIEH IPHU PEIICHUH 3a/1aY. .
37 | YMHOXeHHE MHOTOYJICHA [IpaBuno yMHOKEeHUs M VYyanuiicst Hayuutcs npuMensats | [1.11, Ne393,
Ha MHOTOYJIEH MHOTOYJIEHA Ha MHOTOYJIEH. Nel03 YMHOKEHUSI MHOTOWICHA Ha 395, 397.
MHOTOYJICH.
38 | YMHOXEeHHE MHOTOUJIeHA IIpaBuiio yMHOXEHUS M [IpaBuno yMHOXEHUS I1.11, Ne399,
Ha MHOTOYJIEH MHOTOYJIEHa HA MHOTOYJIEH. Ne104,105(1-2) | MHOTOYICHA HA MHOTOYWIEH MPH 401, 404.
pEIIeHUH 3aau.
39 | YMHOXeHHe MHOTOWJIeHa [IpaBuiio ymMHOXEHUS IM IIpaBuo yMHOXEHUSA IT.11, Ne408,
Ha MHOTOYJIEH MHOTOYJIEHA HA MHOTOYJIEH. Nel06(1) MHOTOYJIEHA HA MHOTOYJIEH ITPU 411, 427.
,105(3-4) pEIIeHUH 3a]au.
40 | YMHOXeHHe MHOTO4JIeHa [IpaBuiio yMHOXEHUS M YMeEIT pelarb TEKCTOBbIE I.11, 1 rp.
Ha MHOTOYJIEH MHOTOUYJI€HA Ha MHOTOUJIEH. Nel108-110 3aJa4d, MaTeMaTndeckas mMoaens | 412, 421, 428;




KOTOPBIX COJAEPKUT
IIPOU3BEICHNE MHOTOUJIEHOB.

21p. 415, 417,
428,

41 | Paznoxxenue MHorowieHoB | Pa3nokeHune MHOrouseHa Ha M VYyamuiicss HayduTCs I1.12, Bomip.
Ha MHOXKUTEIH. BeIHECEHHE | MHOXKHUTENN, BHIHECEHUE OOIIEro Nell11,113(1-2) | packiaasiBaTh MHOTOWICH Ha 1,2 Ne434,
00II[ero MHOKHUTEIIS 3a MHOYKUTEIIS 32 CKOOKH. MHOUTEJH, UCTIONB3YsI METO/I 436, 438, 440.
CKOOKH BBIHECEHUS 00IIET0 MHOKUTEIS

3a CKOOKH.

42 | Pa3znokeHre MHOTOWIEHOB | PasiioxeHre MHOTOYJICHA HA JIM VYMeroT pemarb TEKCTOBBIE I1.12, No442,
Ha MHOXKHUTEJIM. BriHeceHne | MHOXKUTENHN, BEIHECEHHE 00IIIEro Nell4 3aa4d, MaTeMaTndeckas Moaens | 444, 448, 456.
00111eT0 MHOXKHUTEJS 32 MHOYHUTEJIS 32 CKOOKH. KOTOPBIX COJIEPIKUT
CKOOKHU MIPOU3BEICHNE MHOTOYJICHOB.

43 | Paznoxxenue MHOTOWIEHOB | PasznoxxeHne MHOTOWIeHA Ha M VYyamuiics ymeeT NpuMeHsITh I1.12, 1 rp.
Ha MHOXXUTENH. BeIHECEHHE | MHOXKHUTENN, BEIHECEHUE O0IIEro Nel12,113(3-4) | npuém BeIHECEHHS OOIIIETO Nod45, 454,
o011ero MHOXKHUTENS 3a MHOKHTEJIS 32 CKOOKH. MHO>KUTEJS 32 CKOOKHU IS 460: 2 rp.
CKOOKH YIOPOUIEHUS BEIYUCIECHUH, Ne445, 458,

peIIeHNs MaTeMaTHIeCKuX 3aaad. | 472.

44 | TloyrogoBas Muorounensl, apudpmernyeckue | Pemenue Hcnonp3ytoT pa3nuyHble PUEMBI IToBTOpPUTH

KOHTPOJIbHasi padora JEUCTBUS C MHOTOYJICHAMHU, KOHTPOJIBHOM MPOBEPKHU MPABUIBHOCTH MPONICHHBIN
pa3io’KeHue MHOTOYICHOB Ha paboTsI HAXO0X/ICHUS 3HAUCHUS MaTepuai
MHO>KHMTEJIH, BHIHECEHHE 0011ero YHCIIOBOTO BBIPAKEHUS
MHO>KHTEJIS 32 CKOOKH.

45 | Pazno)keHHE MHOTOWIECHOB | MeTo ] rpyniupOBKH. M VYyanuiicst HayduTcs I1.13, Ned477,
Ha MHOXHUTEIU. MeTo Nell17(1), packiajpBaTh MHOTOUYJICH HA 479, 481.
IPYIITUPOBKH. 116(1-4) MHOKHUTEIH METOI0M

TPYIIHPOBKH.

46 | PaznoskeHHEe MHOTOWIECHOB | MeTo ] rpyniupOBKH. M VYyanuiicst HayduTcs I1.13, Ne483,
Ha MHOXKHUTEIU. MeToJ Nell8 packiaibiBaTh MHOTOWICH Ha 485(1,2), 495.
TPYNIUPOBKU MHOKHUTEJIH METOJ0M

TPYIIHPOBKH.
47 | Pa3noxxeHrue MHOTOWIEHOB Merton rpynnupoBKH. JIM VYyamuiics yMeeT BBIINOJIHATh I1.13,
Ha MHOXXHTeIIH. MeTon Nel19, Pa3JIOKEHUE MHOTOYJICHA HA Ne485(3,4),
IPYNIIAPOBKU 116(5-8) MHOXHUTEIH CIIocoOoM 488, 496.
TPYHNIUPOBKH MO aJITOPUTMY.
48 | KonTpoJabHas padora Ne 3 | MHorounensl, apupmerndyeckue | Pemenue Hcnons3yrot paznuunslie npuémsl | [1.10-13
JICCTBUSI C MHOTOYJICHAMHU, KOHTPOJIBHOM MIPOBEPKHU MPaBUIBHOCTH MTOBTOPUT.




METO/IbI PA3JIOKEHHS
MHOTI'OYJICHOB Ha MHOXUTCIIH,
BBIHCCCHHC O6H_ICFO MHOXHUTCJIA
3a CKOOKH.

paboTsl

HaXOXIACHUA 3HAYCHUA
YHUCJIOBOT'O BBIPAKCHUA

49 | [IpousBenenue pazHocTd U | DopMysia COKpPAIICHHOTO M Vyamuiics nayuutcs npumensats | [1. 14, Bomp.
CYMMBI JIBYX BBIpQXKEHUI YMHOYKEHUS, IPaBUIIO0 Ne120(1-6) IPaBWIIO Mpou3BeaeHUs pasHocTH | 1,2 Ne501,
IIPOU3BENICHUS PA3HOCTU U CYMMBbI U CYMMBI JIBYX BBIPa)KEHUH. 503, 505.
JIBYX BBIPAKECHUH.
50 | [IpowmsBenenue pazHoctTu U | DopmMyrna COKpaIeHHOTO M VYyamuiics ymeet packnaasiBate | [1.14, Ne 509,
CYMMBI JIBYX BBIpQXKCHUI YMHOYKEHUS, IPaBUIIO0 Ne120(7-10), 10001 MHOTOYJIEH 110 MPAaBUITY 511, 514.
MIPOU3BEACHUS PA3HOCTU U CYMMBI 122(2-3) IIPOU3BE/ICHNUS Pa3HOCTU U CYMMBI
JIBYX BBIPAKEHUI. JIBYX BBIPAXKEHHUIA.
51 | lIpousBenenwne pazHoctTu 1 | PopMyIia COKpaIEeHHOTO M YMET NpuMeHSITh TPUEM I1.14, 1 rp.
CYMMBI JIBYX BBIPaKEHUIN YMHOXEHUS, IPAaBUIIO Nel21,122(1) Pa3JIOKEHUS Ha MHOXKUTEIHN C Ne520, 524,
MPOM3BENICHUS PA3HOCTH U CYyMMBI MOMOTIIBIO (hopMyT 532; 2 rp.
JIBYX BBIPAKEHUI. COKpAIIEHHOTO YMHOXEHUS IS No522, 528,
YIPOIIEHUSI BHIYUCIEHUH U 532.
peuIeHNs ypaBHEHUI
52 | Pa3HoCTh KBaApaToB ABYX ®opmysia pa3HOCTH KBaJIpaToOB M VYyamuiicsi BHITOJTHAET IEJICHUE I1.15, Bomp.
BBIpKCHUI JIBYX BBIPQKEHUU Nel123(1-5), OOBIKHOBEHHBIX ApOOEH 1 1,2, 3537, 539,
124 CMEIIaHHBIX YUCE, UCTIOIB3YET 541.
MaTEeMaTHYECKYI0 TEPMUHOIOTHIO
IIPU 3aIKMCH U BBIMIOJTHEHUS
apuQMEeTHUYECKOTO AeHCTBUS
53 | Pa3HocTh KBaapaToB ABYX ®dopmysia pa3HOCTH KBaJIpaTOB M VYyanuiicst Hayuutcst npuMensats | [1.15, No543,
BBIpaKEHUI JIBYX BBIpKEHUU Ne123(6-10), dbopmyiy pa3HOCTH KBaJpaTOB 549,551.
125(1-2) JIBYX BBIPQKCHHUI.
54 | KBagpar cymmbl u kBajipar | @opmyna KBagpaTa CyMMBI IBYX M VYyamuiics Hayuntes nqokaseiBate | [1.16, Bomp. 1-
Pa3HOCTHU JIBYX BBIPAXKEHUN | BBIPAXKEHUI M KBaJlpaTa pa3HOCTH Ne127(6-15), U npuMeHATh Gopmyny kBaapata | 4, Ne570,
JBYX BBIPaXKEHUI. CYMMBI JIBYX BBIpQXKCHUN 572,617.
U KBaJIpaTa pa3HOCTH JBYX
BBIPAXKCHUM.
55 | KBagpar cymmbl u kBagpat | @opmyna KBajapaTra CyMMBI IBYX M VYyamuiics yMeeT IpUMEHSATh I1, 16, Ne574,
Pa3HOCTH JIBYX BBIPQXEHHUI | BBIPA)KEHUM U KBaJpara pasHOCTU Ne128(4-10), pUEM pa3JIOKEHUS Ha 576, 582.

JIBYX BBIPAYKEHHH.

MHOKHUTEJH C IOMOLIbI0 (OpMYIT




COKpalIEHHOIO YMHOEHUS JUIs
YIPOIIEHUSI BBIYUCIECHUH U
pelieHusl ypaBHEHUM.

56 | KBamgpar cymmsl u kBajgpar | @opmyra KBagpaTa CyMMEI IBYX M VYyamuiicss yMeeT HaXOqUTh I1.16, 1 rp.
Pa3HOCTH JIBYX BBIP@XEHUI | BBIpaXKEHUM U KBaJpara pasHOCTU Ne128(1-3), YHUCIIO Ne587, 589,
JIBYX BBIPAYKEHHH. 130(3) [0 JaHHOMY 3HAYEHHIO €T0 619; 2 rp.
MIPOLICHTOB; ICUCTBYIOT 10 Ne590, 594,
3a/IaHHOMY U CaMOCTOSITEIIbHO 6109.
COCTAaBJICHHOMY IIJIaHY pPELIeHUs
3a/1a4H.
57 | KBagpar cymmsl u kBajipar | @opmyna KBagpaTa CyMMBI IBYX M VYyamuiics ymeeT NpuMeHsTh I1.16, Ne599,
Pa3HOCTH JIBYX BBIDOKEHHUH | BBIPAXKEHUH W KBaJpaTa pa3HOCTH Ne127(1-5), npuéM pasNoKeHHs Ha 608, 610.
JIBYX BBIPAYKEHHH. 131(3,4) MHOYHUTEIH C TIOMOIIBIO (POPMYIT
COKpPaIIEHHOTO YMHOXEHHUS TS
VIIPOIICHHSI BBIYUCIICHUI 1
pelIeHusl ypaBHEHM.

58 | IlpeoOpasoBanue ®dopmyra KBagpaTa CyMMBI JBYX M VYyamuiics HayduTCs I1.17, Ne627,
MHOTOYJICHA B KBaJIpaT BBIpaKeHUH, opMyJia KBajpaTa Ne132(5-8) npeoOpa3oBbIBATh MHOTOUJICH B 629, 631.
CYMMBI WJIA Pa3HOCTH JIBYX | Pa3HOCTHU JABYX BBIPAXKCHUIA, KBaJIpaT CyMMBbI WJIM Pa3HOCTH
BBIPAKCHUHN MOJIHBIN KBaJpaT, BbIACICHUE JIBYX BBIPAXKEHHUI.

KBaJIpaTa JBy4IeHa..

59 | [IpeoOpazoBanue ®dopmyiia KBajipaTa CyMMBbI IByX M VYyamuiics nayuurcs npumensate | 1117, 1rp.
MHOTO4IeHa B KBaJipaT BBIpaXEeHUH, (popMysa KBaapara Nel132(1-4), npeoOpazoBaHKe MHOTOYJICHA B No633, 637,
CYMMBI WJIM PA3HOCTH JIByX | Pa3HOCTH JIBYX BBIPQKEHUIH, 133,135(1) KBaJpaT CYMMBI HJIM PA3HOCTH 667; 2 rp.
BBIPAKCHUI MIOJIHBIN KBaJpaT, BbIACICHUE JIBYX BBIPAXKCHUI TP PEIICHUN Ne635, 649,

KBaJpaTa JBY4YJICHA.. MaTeMaTH4EeCKHUX 3a1ad4. 667.

60 | I[IpeoOpazoBanue dopmyna KBagpaTa CyMMBbI JBYX M Vyamuiics Hayuutcs npuMenars | 1. 17, No644,
MHOIOYJIEHA B KBaJIpaT BbIpaXXeHUH, popmyna kBaapaTa Nel37-139, npeoOpa3oBaHNe MHOTOYJICHA B 656, 658, 661.
CYMMBI WJIA Pa3HOCTH JIBYX | Pa3HOCTHU JABYX BBIPAKCHUIA, 134,135(2) KBaJIpaT CyMMBbI UJIM Pa3HOCTH
BBIPAKEHUN MOJIHBIN KBaJIpaT, BbIJCIICHUE JBYX BBIpQXEHUI MPU pelICHUH

KBaJlpaTa JBY4ICHA.. MaTeMaTHYeCKUX 3a/1a4.
61 | KonTpoabHas pa6ora Ne 4 | 3amganus no npoiiieHHsIM TeMaMm | ManuBuayaneHas | Mcnomb3yroT pa3audHble TPUEMBI [ToBTOPUTH
— peleHue MPOBEPKHU MPABUILHOCTH MPONICHHBIN
KOHTPOJIBHON HAXO0XJICHUS 3HAUCHUS MaTepuan

paboThI

YHUCJIOBOT'O BBIPAKCHUA




62 | Cymma 1 pa3HOCTH KyOOB dopmyna CyMMBI U pa3HOCTH
JBYX BBIpaKECHUU KyOOB JBYX BBIpQ)KCHUH,

M

Nel142,140(1-3), | u npumeHsTh Gopmyibl cymmbl 1 | 6 Ne676, 678,

VYyamuiics Hayuutces nokassiBate | I1.18, Bomp. 1-

HETIOJIHBIN KBaJIpaT Pa3sHOCTH, 143,141(1) pasHOCTH KyOOB JBYX 680, 684.
HETIOJIHBIM KBaJpaT CyMMBI. BBIPAYKCHUIA.
63 | Cymma u pa3HOCTh KyOOB dopmyia CyMMBI U Pa3HOCTH PT VYyamuiics mpeoOpa3oBbIBaeT I1. 18, Ne686,
TIBYX BBIPAXCHHUN KyOOB JIByX BBIp)KCHUH, MHOTOWIEH B KBajpat cymmsl win | 689, 691, 693,
HEMOJIHBINA KBaApaT Pa3HOCTH, Pa3HOCTHU JIBYX BBIPAXKEHUN 698.

HEIOJIHBIM KBaJApaT CyMMBI.

Pa3nokeHHe MHOTOYJI€HOB HA MHOKUTEJIN.

Heaun y4yeHuka:
v OcBOEHHUE TIOHATHS «PA3JI0KEHUE MHOTOUJIEHA Ha MHOKUTE) U

00JacTu ero NpUMEHEHNUS;

v OBJiajieHHE YMEHHEM BBITIOJIHAT Pa30oKEHUE MHOTOUICHA Ha

MHO>KMTEJIM IyT€M BBIHECEHHS OOIIEro MHOKUTEINS 33 CKOOKH,

CIOCOOOM TpYIIHUPOBKY;
v OBJiajieHHEe YMEHUEM MIPUMEHATD TTOJIyYEHHbIE 3HAHUS ISt
YOPOILIECHHsI BBIYMCIEHUH, pEIIEHUS] YPAaBHEHMI;

IMesm mexarora:
v' Cosjanue yCIOBHiA I TOTO, YTOOBI ydaIuecs: MOHUMaIH
HEO0OXO0IUMOCTD Pa3IokKEHUSI MHOTOWIEHA HA MHOXKUTEIIN;

v' Co3manue yCIOBH IS TOTO, YTOOBI YUaI[HeCs OCBOMIIM OCHOBHBIE

CIOCOOBI Pa3I0KeHHsI MHOTOYJIEHA HA MHOKUTENH, HAyIHIINCh
MIPUMEHATH UX IS YIIPOUIEHUS BBIPAXKEHUM, pELICHUS] yPaBHEHHM.

XapakTepuCcTHKA OCHOBHBIX BU/J0B Y4eOHOM AeSITeJIbHOCTH Y4eHHKA (Ha ypoBHe Y'Y /)
3HaTh aJTOPUTM BBIHECEHUS O0IIEro MHOXKUTEINS 32 CKOOKH, YMHOKEHUE OJTHOUIEHA Ha MHOTOWIEH U MHOTOYJIEHa Ha MHOTOUJICH; YMETh PUMEH SITh
pa3ianyHbIe CIOCOOBI Pa3IoKEeHUsI MHOTOWIEHA HA MHOKHUTEIH, 3HaTh (POPMYIIbI COKPAIEHHOTO YMHOKEHHUS.
3HaTh NMpaBUiIa: YMHOXKEHUS OJJTHOWIEHA Ha MHOTOWIEH, YMHOKEHHSI MHOTOUJICHOB.
Jloka3bIBaTh BHIBOJ (POPMYIT COKPAIIEHHOTO YMHOKEHUS. 3alUChIBaTh U JJOKAa3bIBaTh (POPMYIIbI: IPOU3BEICHUS CYMMBI i PA3HOCTH JIBYX BbIpaXKEHHUIA,
Pa3HOCTH KBAJPATOB JIBYX BBIpaKEHUH, KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH JBYX BBIPAXKEHUM, CyMMBbI KyOOB U Pa3HOCTU KyOOB JBYX BBIPAXKCHUIA.
YMeTh YMHOKATh OJTHOYJICHBI M BO3BOJAUTh OJHOWIEH B cTeneHb. [IpeobpazoBeiBaTh NPOU3BEACHNUE OTHOUICHA U MHOTOYJIEHA; CYMMBI, Pa3HOCTH,
MIPOM3BEICHUS IBYX MHOTOUICHOB B MHOTOUJICH. BBIOIHATE pa3iioskeHre MHOTOUJIeHa Ha MHOXKHUTEN N cocoO0M BbIHECEHUS OOIIEro MHOKUTENS 33 CKOOKH,
CHocoO0M TPYIIUPOBKY, MO (GOpMyJIaM COKPaIIEHHOTO YMHOXEHHS U ¢ TPUMEHEHUEM HECKOJIbKHUX croco0o0B. Vcnoap30BaTh yKa3aHHbIE MpeoOpa3oBaHus B
MIPOLIECCE PelIeHNs YPaBHEHU, TOKAa3aTelIbCTBA YTBEP)KJICHUH, pEIIeHHs TEKCTOBBIX 3a]a4

64 | [IpuMeHeHHE pa3IMYHBIX BriHeceHne 00111eT0 MHOKHUTEIIS M Vyamuiics Hayuutcs npuMenars | 11.19, Ne708,
croco0O0B pa3IoKECHHUS 3a CKOOKHU, METOJ] TPYIIHPOBKH; Nel44 pasnuyHbIe cIocoObl pasioxenus | 710, 742.
MHOTOWJIEHA HA MHOKUTEIH | (DOPMYIIBI COKPAIIECHHOTO MHOTOYJIEHA HA MHOKHUTEJIH.

YMHOKEHHSI.

65 | [IpuMeHeHue pa3InYHbIX BriHecenue 00111ero MHOKHUTENS IM VYyamuiics Hayuutcsa npumenaTs | 11.19, Ne712,
Croco00B pa3I0KEeHUs 3a CKOOKH, METO/1 TPYIITHPOBKHY; Nel45 pas3JIn4HbIe CrIOCOObI pa3noxxenus | 714,
MHOTOYJIEHA Ha MHOXKHTEIN | (GOPMYIIbI COKPAIIEHHOTO MHOTO4WIEHa Ha MHOXKHTEJH.

YMHOXKEHHUSI.




66 | [IlpuMeHeHue pa3IMIHBIX Brinecenue 001ero MHOKUTES M Vyamuiics nayuutcs npuMenarsb | [1.19, Ne718,
CIOCO00B Pa3JI0KCHHS 3a CKOOKHU, METO]] TPYIITHPOBKH; Nel46 pa3iudHbIe crocoObl pa3noxenus | 720, 722.
MHOTOYJIEHA HA MHOXHTEIH | (POPMYIIBI COKPAIIEHHOTO MHOTOYJIEHA HA MHOKHUTEJIH.

YMHOYKCHUSI.

67 | IlpuMeHeHne pa3InIHBIX Brinecenue 001mero MHOKUATES M Vyamwmiics nayuutcs npumenars | [1.19, Ne 728,
CIIOCOOOB Pa3IOKEHUS 3a CKOOKH, METO]] TPYIITHPOBKH; Nel47-148 pasnuYHbBIE CIOCOOBI pasnoxenus | 733, 745.
MHOTOYICHA HA MHOXHTEIH | (OPMYIIBI COKPAIIEHHOTO MHOTOYJIEHA HA MHOKHUTEJIH.

YMHO)KCHHUSI.

68 | [loBTOpeHue u [TpumeHeHme pa3IunIHbBIX CpP [TomaroBo KOHTPOJIUPYIOT I1.19, Ne735,
cUCTeMaTu3alus yueOHoro | crocoOOB pa3iokKeHUs MPABWJIBHOCTH U MOJIHOTY 737, 740.
Marepuana MHOTOYJIEHA HA MHOKUTEJIH. BBITIOJIHEHUS aJlTOPUTMa

BBITIOJTHEHU S 33JaHUN 1O
MTOBTOPSIEMOM TEMeE
69 | KonTpoabHas pa6ora Ne 5 | [IpumeHeHne pa3mmaHbIX NupuBunyansHas | Mcnonb3yror pasnuunbie npuémsl | I1. 18, 19
CHOCO0O0B pa3IoKEeHU — peleHue MIPOBEPKHU MPABUILHOCTH MTOBTOPHUTH.
MHOTOYJIEHA HA MHOKUTEJIH. KOHTPOJIbHON HAXO0XK/ICHUS 3HAYCHUS
paboThI YHCJIOBOTO BBIPAKEHUS

I'naBa 3. ®yukuum (12 yacos)

esn yyeHuka:

O3HaKOMJICHHE C MOHATHEM « QYHKIMsD; CBA3M MEXITYy BEITUIHHAMH,
crioco0aMu 3a1aHus QYHKITUH.

OcBoenue aaropurMa nocTpoeHus rpaduka QyHKIUU;
Pa3Butne ymenuii uutath rpaduk QyHKIIHH.

Ilean mexarora:
v' Co3maHue YCIOBHI Ui TOTO, YTOOBI ydamruecs: MOJyYniIn oOIiee
MPEACTABICHHE O TIOCTPpOeHUM Tpaduka (yHKIUM 10 TOUYKaM,
HAYYWINCh ONPENENSTh IPOCTEHIIINE CBOMCTBA (GYHKIIMH 10 TpaduKy;

v' Co3maHue YCIOBHH JUIS MEPBUYHOTO O3HAKOMIICHHS YYalIUXCSA C
MOHATHEM (DYHKITHS.

XapakTepucTHKA OCHOBHBIX BU/JI0B Y4eOHOM AeSITeJIbHOCTH YYeHUKA
(na ypoBHe YY /|
[TpuBOIMTE IPUMEPHI 3aBUCUMOCTEN MEX Iy BelnuyuHamMu. Pa3znuuaTth cpeau 3aBucuMoctei PyHKIIMOHABHBIE 3aBUCUMOCTH.

OnuceIBaTh NOHATHS: 3aBUCUMOI M HE3aBUCHUMOM MNCPEMCHHEIX, q)YHKI_II/II/I, apryMmeHTa (1)YHKI_II/II/I; CIIOCOOBI 3aJaHusd (1)YHKI_II/II/I CDOpMyJ'II/IpOBaTB OIIp CACJICHUA:

obnactu onpenenenus GyHKIMK, 00IacTH 3HAaUeHUH (GyHKIMH, rpaduka QyHKUNU, TMHEHHONU QYHKIIUH, IPSIMOM MPOMOPLUOHAIBHOCTH.

Buiyucnams 3HaueHue (yHKIUM N0 3aJlaHHOMY 3HayeHHMI0 aprymeHTta. CocTaBisaTh Tabmuibl 3HaueHuil ¢yHkuuu. Ctpouth rpaduk (QyHKUMH, 3aJaHHOMN
tabmuuHo. [lo rpaduky ¢yHKIUU, ABISIOMIEICS MOAENBIO PEaIbHOTO IMPOIecca, ONPeNesIATh XapaKTepUCTUKU 3Toro npouecca. CTpouTts rpaduk JMHEHHOM

(GYHKIUY ¥ IPSIMON NPONIOPIUOHANBHOCTH. ONMUCHIBATh CBOMCTBA ATUX (PYHKIIMH.

70

CBsi3u MEXly BETMUUHAMM.
OyHKIMA

Omnpenenenue 4nucinoBoi GyHKIUY,
apryMeHT (pyHKIMH ,3HaYeHUe
(GyHKLMHU, 00JIACTH OTIpe/IeNIEHUs U

o0

VYyamuiics Hay4uTcs
OIIPENEIATD, ABIIACTCS JIU
JlaHHasl 3aBUCUMOCTD

I1.20, Bomp. 1-
8, 1 rp. No757,
758, 784; 2 p.




obnactu 3HaUeHUS (DYHKIIHH. (GyHKIHEH. Ne757, 759,
MaremaTtuueckasi MOJIEIIb, 785.
HEe3aBUCUMasl IepeMEHHast, 3aBUCHMAs
nepeMeHHast
71 | Ces3u Mexay BenmuunHamu. | OmpezneneHne 9nucioBoi QyHKIUH, CpP VYyamuiics Hayuutes «autath» | I1. 20, Ne766,
OyHK1IHA apryMeHT (QyHKIHU ,3HaYCHUE rpaduk, HAXOAUTh 3HAYEHHE 768, 780, 782.
(byHKIMH, 00JIACTH OTIpEeIeIICHUS 1 apryMeHTa 1 3Ha4eHue
oOnacty 3HaueHUs (PYHKIIHU. GyHKUMH [Tl 3a1aHHOM
Maremarnueckast MOJEIb, (GyHKIIMOHAIBHOM
He3aBHUCUMasl IepeMeHHast, 3aBUCUMast 3aBHCHMOCTH.
nepeMeHHast
72 | CriocoOs 3amanust pyakmun | CriocoOsl 3a1aHus yHKITHH: M VYyamuiicss HayduTCs I1. 21, Bomp. 1,
OINMCATEIIHLHEIN, C IIOMOIIBIO Nel150,151,153 | onpenensith crioco0 3amaHust 2, Ne791, 794,
(hopMyIbI, TAOTMIHBIN. (GyHKIMH, HAXOUTh 3HadYeHue | 796, 798.
apryMeHTa U 3Ha4YeHue
byHKIMH, 3a1aHHOI
bopmyIoi.
73 | CnocoOsI 3amanus pyakinun | CriocoObl 3a1aHus GyHKITUH: M VYyamuiics HayduTcs IT. 21, Ne 802,
OIMCATENIBHEIH, ¢ TIOMOIIBIO Nel54,155 OTIPENIETATh CIIOCO0 3aIaHus 804, 807, 809.
(hopMyIIbI, TAOTMIHBIN. (GYHKIIMY, HAXOIUTh 3HAYCHHUE
apryMeHTa u 3Ha4eHHe
GYHKITUN.
74 | I'paduk dyHKImMM I'paduk Gyaxmm M Yyamuiicsi HayquTcs I1.22, Bomip. 1-
Nel158,159 OIPEIENIATh CBOMCTBO 6, Ne823, 826,
GyHKIIUY 110 ee TpaduKy. 828, 841.
75 | I'paduk dyaxmm I'paduk Gyaxmm M Yyammuiics 3akperisier 3Hanus | [1.22, 1 rp.
Nel60-161 o rpadukax (yHKIIHH. Ne831, 836,
843; 2 rp. Ne
833, 838, 845.

JIuneiinas pyHKums.

Hean yyenuka:
v OcBOeHHE MOHATHH «IHHEHHOE YPABHEHHE C IBYMS TIEPEMEHHBIMUY,
«IMHEHHast QYHKIU», «IpsAMas IPONOPLUOHATBHOCTHY;
v OBrajicHHe YMEHHEM HAXOJUTh PEIICHUS JINHEHHOTO YPABHEHHUS C
JIBYMs IEpEMEHHBIMH, IPe00pa30BbIBaTh JIMHEHHOE YpaBHEHHE C

eas mexarora:
v Co3janue ycIoBHH JUIs TOTO, YTOOBI CHCTEMAaTH3UPOBATh H yIIIyOUTh
MIPEICTABICHUS YUAIIUXCS MOJIYJISL B CUCTEME;
v' Opranuzaiiyst 03HaBaTeIbHOM IeATEIBHOCTH C IETbI0 BEIPAOOTKH 1
OCBOEHHS yJalllUMHCS OCHOBHBIX CITIOCOOOB MPEIMETHBIX ACUCTBUIA C




IBYMS IEPEMEHHBIMH K BUJY JINHEHHON (YHKIINH; HOBBIMU IIOHATHUSMU;

v’ OBrajicHHEe YMEHUSMH CTPOUTH TPAPUK JTHHEHHOM QYHKIINH, B v' Cosznanue yclnoBHii Juist GOPMUPOBAHUS YMEHUM yIaIUXCs
YaCTHOCTH MPSMOU TPOTIOPLUUOHATBHOCTH, YUTATh I'paduK JIUHEHHON NEPEeBOIUThH AHATUTUYECKYIO HH(OPMALINIO HA S3BIK TPa(UKOB;
GbyHKIMH, OnpeAenaTs o GpopMyse 0COOEHHOCTH PACIOTI0KEHHS v Co3znanue yclioBUi Jyist pa3sBUTHs rpaQUuecKoil KyJIbTYpPhl YUalIuXCs.
rpaduKa Ha KOOPAUHATHOM MIJIOCKOCTH.

XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOMH 1eATeJbHOCTH YYeHUKA

(na ypoHe YY)

Pacnio3naBats smHeHbIE QYHKINHU, CTPOUTH IpadUKN TMHEHHBIX (yHKIUN. [[pUBOIUTH IPUMEPHI U CTPOUTH JIMHEHHBIE (PYHKIIMH, HAXOIUTh 3HAYEC HAE
¢byHKIMY, 3HaueHue apryMmenTa. CTpouTh rpaguk JIMHEHHON PYHKIIMHU 1O ycIoBUIO 3aaud. HaxoauTe 3HaueHue QyHKUMHU MO 33JaHHOMY 3HAYEHUIO
aprymenTta. Knaccudunuposars @ynkiuu. OnucbiBaTh JIMHEHHbIE QYHKIMKU. 3HaTh rpa@uK JUHEHHOW QYHKIMH B OOIIEM BHJIE.

76 | Jluneiinas QyHKIHS, € JluneitHast QyHKIMSA, TpsIMast M VYyamuiics HayuuTcs I1. 23, Bomp. 1-
rpaduku cBoHCTBa MPONOPLIMOHAIBHOCTb, IpapUK Nel62-164 dopmynupoBarts onpenenenue | 7, Ne 853, 855,
JTUHEHHOU (yHKITUH. nuHeHHON GyHKIwH 1 psmoi | 901.
MPOTIOPIIHOHAITFHOCTH;
OTIPE/ICIISTD, SIBJISIETCS JTN
byHKUIMS, 3a1aHHas
bopMyIoil, TMHEIHOM’;
CTPOUTH rpaduK JTMHEHHON
GyHKITUN.
77 | Jlunetinas ¢pyHkims, e€ Jluneiinas QyHKIM, TpsiMast M VYyammwmiics Hayuutcs ctpouth | [1. 23, Ne863,
rpaduKu CBOMCTBA MPOTIOPITUOHATBHOCTD, TPapUK Nel72-176 rpaduk nuHelHou ¢pynkiuu u | 865, 869, 871.
JUHEHHOH (YHKIUH. OIUCHIBATh €€ CBOMCTBA.
78 | Jlunetinas ¢pyHkius, e Jluneiinas QyHKIus, mpsmas M Yyamuiicsi HayquTcs IT. 23, Ne877,
rpauKu CBOMCTBA MPOTIOPIMOHAIBHOCTD, TpaduK Ne178-180 MIPUMEHATHh CBOMCTBA 880, 882, 884,
JUHEHHOH (yHKITUH. JUHEHHOW QYHKIIUHU, ee 887.
CBOMCTBA MpU PELICHUH 3a/1a4.
79 | Jlunetinas ¢yHkuus, eé Jluneitnast QyHKIUS, IpsIMast M VYyamuiics HayduTCs I1. 23, Ne890,
rpaduku cBolcTBa IPONOPIUOHAIBHOCTD, TpaduK Nel70(1),177- | npuMeHsTH CBOMCTBA 892, 894, 898.
JUHEHHON (YHKIIUH. 180 JTUHEHHON QYHKIIUH TIPH
pEIIeHUH 3a/ay.
80 | [loBTOpeHue u BrinosnHenue ynpakHeHui 1o M [TomraroBo KOHTPOJIUPYIOT Ne902-904.
cucreMaTu3anus yueOHOro | MpoWJeHHOM TeMe. Nel79 MPAaBHJIBHOCTH U TOJHOTY
Marepuana BBHITIOJTHEHHS allTOPUTMA
BBITIOJTHEHHS 33JaHUI TIO
MIOBTOPSIEMOU TEME




81 | KonTpoabHas pa6ora Ne 6 | BeimonHeHue yrpaxHEHHA 1O CamocrosarensH | Mcnonp3ytoT pa3nuyHbie IT. 20-23,
IIPOMICHHON T€ME, IPOBEPKA 3HAHUU. | O€ PEIICHUE IIPUEMBI IPOBEPKH IIOBTOPHUTb.
KOHTPOJIbHOM MPaBUILHOCTH HAXOXKICHUS
paboTHL. 3HAYECHHS YHCIOBOTO
BBIpAKCHUS
I'naBa 4. Cucrembl JIMHEHHBIX YPABHEHMIT ¢ IByMsi nepeMeHHbIMH (19 1acoB)
Lenn yuenunka: Hean nenarora:
M3yuuts ™Monynsr «Cucrtembl [BYX JIMHEHMHBIX YypaBHEHUH C JBYyMs e (CoznmaHue ycioBUHM JJIsl TOTO, YTOOBI y4aluecs MOJTYYHIIA IIET0CTHOE
MEPEMEHHBIMI» U «PEIICHUE CHUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUU C JBYMS MIPE/ICTABJICHUE O CUCTEMAaX YPaBHEHH C IBYMs IEPEMEHHBIMU;
MepEMEHHBIMIY; v' CosjgaHuve yCIOBHM JUIs  TOrO, YTOOBI  ydYalldecs MOJIYYHIH
Jj1s 3TOr0 HE0OX0UMO: MPE/ICTABIICHHE O CHUCTEME JIBYX JIMHEWHBIX YpaBHEHUW C JBYMS
e OBjaaxerb yMEHHSIMH: MEPEMEHHBIMH KaK O MaTeMaTH4YeCKOW MOJIEIH pealIbHOM CUTYyallHH;
v’ BBINOJHATG PABHOCHIBHBIE TPe0Opa3oBaHMs, pellias YpaBHEHUsS U v Opranusaiys Mo3HaBATEILHON JEATENLHOCTH C LENBI0 BHIPA0OTKU M
CHUCTEMBI YPaBHEHUM C IBYMS TIEPEMEHHBIMU; OCBOEHHUS NPEIMETHBIX ACUCTBUN MO PEIICHUI0 CUCTEM IrpapruecKuM
v OBJiajieHHEe YMEHHEM OTIPEIEINATD, SBIAETCS JIM Mapa YUCEN PEIIEHHEM METOJIOM;
CHUCTEMBI; v' Co3maHue yCIOBUil Ul OCBOECHHS yJaIlllUMKCS CIIOCOOOB MPEAMETHBIX
v Pemars ypaBHEHHs C CHCTEMBI YPAaBHEHHWM Pa3IMYHBIMH METOAMU: JEUCTBUM PEIICHUIO CHCTEM JIBYX JMHEHHBIX YPAaBHEHUH C JByMs
rpaduyecKkuM, MOJCTAHOBKOM, alNreOpanvyeckoro CI0KeHus, BBECHHS IIEPEMEHHBIMU;
HOBBIX IIEPEMEHHBIX; e [Ilomoumb B OBJIAJCHUHM HABBIKAMHM y4YacTUs B JUajiore, MOHUMaHUA
TOYKH 3peHUs coOeceHNKA, TPU3HAHUS IIPaBa HA HHOE MHEHHE.

XapakTepuCcTHKA OCHOBHBIX BUJ0B YUeOHOI eI TeJIbHOCTH YYeHUKA

(na ypoBHe YY /|

IIpusooums npumepul: ypaBHEHHUS C IByMS [IE€PEMEHHBIMU; TMHEHHOTO YPaBHEHHUS C ABYMS IE€PEMEHHBIMU; CUCTEMBbI IBYX JMHEHHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMH; PEaIbHbBIX MIPOLIECCOB, JIIsl KOTOPHIX YPAaBHEHHUE C ABYMS IEPEMEHHBIMH UM CUCTEMa YpaBHEHUH C IByMsI IEPEMEHHBIMU SBIISIOTCS
MaTeMaTH4YEeCKUMH MOJEISIMHU.

Onpenenstp, SBISETCS JIU [1apa YKHCeJl PEIICHUEM IaHHOTO YPaBHEHUS C JBYMS IEPEMEHHBIMHU.

Dopmynuposams:

onpeoeneHus: PeUICHUS YpaBHEHUSI C IBYMS IEPEMEHHBIMU; UTO 3HAYHUT PEIIUTh YpaBHEHHE C JBYMsI IEPEMEHHBIMU; Tpadrka ypaBHEHUS C ABYMS
MIEPEeMEHHBIMH; IMHEHHOTO YpaBHEHHUS C ABYMs NIEPEMEHHBIMU; PEIICHHS CUCTEMbl YPAaBHEHUH C ABYMS [IE€PEMEHHBIMU;

ceolcmea ypaBHEHUH C ABYMsI IEPEMEHHBIMH.

Onucwviéams: cBOMCTBa rpaduKa TMHEHHOTO YpaBHEHHsI B 3aBUCUMOCTH OT 3HaYeHUH K03(pPUiineHToB, rpaguueckuii METO/1 PEeIeHUs] CHCTEMBI IBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH, METOJ MOJICTAHOBKHU M METO/ CIIOKEHUS JUIsl PEICHUSI CUCTEMBI JIBYX JINHEWHBIX YPABHEHUU C IBYMSI IEPEMEHHBIMHU.
Cmpoums TpaduK TMHEHHOTO YpaBHEHHS C IBYMsI IEpeMEHHBIMU. Pemate cuctemsl ABYX TUHEHHBIX YpaBHEHHM ¢ ABYMS IEPEMEHHBIMH.

Pewams TexcTOBbIE 3a7aud, B KOTOPBIX CHUCTEMA JIBYX JIMHEWHBIX YpPaBHEHUH C JBYMS MEPEMEHHBIMH SBIISIETCSI MAaTEMaTHYECKOM MOJENbI pPeaTbHOTO




rpoliiecca, U UHTEPIPETUPOBATH PE3YJIbTAT PEIICHUSI CUCTEMBI.

82 | YpaBHeHus c IByMs VYpaBHEHUS C 1BYyMs [IEPEMEHHBIMU, M VYyamuiics Hayuutces npuBoauts | I1. 24, onp. 1-

[IEPEMEHHBIMU pelieHre ypaBHEHH C IByMs Nel82 IIPUMEpPBI YPABHEHUH C JBYMS 6, Ne 911, 918,
NEPEMEHHBIMU, PEIIUTh YpaBHEHHE, NIEPEMEHHBIMU; ONIPEAETIATh, 920, 924.
CBOMCTBA YPaBHEHUH C ABYMs ABJIACTCS JIA [1apa YUCEIl
NIepEMEHHBIMH, TpapHK YpaBHEHHUS, pelIeHUEeM JaHHOTO ypaBHEHUS
runepoOoJa. C IByMs IEPEMCHHBIMHU.

83 | YpaBHeHus ¢ qByms VYpaBHEHHUs C 1ByMs IEPEMEHHBIMHU, M VYyamuiics HaydyuTcs pemarhb I1. 24, 1 rp.

MepeMEHHBIMU pelieHre ypaBHEHUH C IByMst Nel183-184 YpaBHEHUS C ABYMS Ne929, 936,
IIEPEMEHHBIMH, PEIINTh YPAaBHEHUE, NEePEMEHHBIMH, CTPOUTh Tpaduk | 944; 2 rp. 933,
CBOMCTBA YpaBHEHUH C ABYMS YpaBHEHUS C ABYMS 940, 944.
MIepEMEHHBIMU, TpaQUK. NIEPEMEHHBIMH.

84 | JluneiiHOE ypaBHEHHUE C VYpaBHEHHUS C 1ByMs [IEPEMEHHBIMHU, M Vyammwmiics Hayuutcs npusoauts | I1. 25, Bonp. 1-
JBYMsI IEPEMEHHBIMU U €T0 | rpaduK ypaBHEHUS C ABYMS Nel85 IIPUMEPBI YPABHEHUH C JBYMSI 4, Ne 952, 954,
rpaduk MePEeMECHHBIMHU. MIEPEMEHHBIMH; OTIPEICTIATH, 958,962.

ABIIETCS JIM MTapa Yyucell
pelieHrneM JaHHOTO ypaBHEHUS
C IBYMsI IEPEMEHHBIMH, CTPOUTH
rpaduK ypaBHEHUS C IBYMsI
EPEMEHHBIMH.

85 | JluneiiHoe ypaBHEHHE C JIuneitHoe ypaBHEHUE C IBYMSI M VYyamuiicss HayduTcs I1. 25, Ne967,
JBYMSI TIEPEMEHHBIMU U €70 | IEPEeMEHHBIMH, TpaduK JIUHEHHOTO Ne186-187 MIPUMEHATHh CBOMCTBO 969, 971, 975,
rpadguk ypaBHEHUS. JUHEWHOTO ypaBHEHHs ¢ nByMs | 977.

HEPEMEHHBIMU IIPU PELICHUN
3ajay.

86 | JIuneliHoe ypaBHEHHE C JIuneitHoe ypaBHEHUE C IBYMS M VYyanuiicst HayduTcs I1. 25, Ne987,
JBYMsI IEPEMEHHBIMU U €T0 | IEPEMEHHBIMU, TPaQUK JIMHEHHOTO Nel91,190 MIPUMEHATHh CBOMCTBO 990, 995,
rpaduk ypaBHEHHUS. nuHeiHoro ypaBHeHus ¢ neyms | 1006.

HEPEMEHHBIMU IIPU PELICHUN
3ajay.

87 | Cucremsbl ypaBHEHUH C Oouiee pelieHre ypaBHEHUH, IM VYyamuiics Hay4uTcs I1. 26, Bomp. 1-
JABYMS [IEPEMEHHBIMU. CUCTEMa ypaBHEHUH, CUCTEMA ABYX Ne193(1-2) (bopMynHupoBaTh OIpeesieHIe 6, Ne 1008,
I'padpuueckuii meTon JVMHEWHBIX YPAaBHEHUH C IBYMs pEILIEHNE CUCTEMBI IBYX 1011, 1028.

peLIeHUs CUCTEMBI ABYX
JIMHEWHBIX YPABHEHUN C

NePEMEHHBIMU, OTHCHIBATH
rpaduuecKkuil METOJ pereHus

JIMHEUHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU, ONKCHIBATH




ABYMA ICPEMCHHBIMU

CUCTEMBI JBYX JIMHEHHBIX
ypaBHEHUH C IBYMS TIEpEMEHHBIMH,
OTIPENIENATh KOJIMYECTBO PEIICHUN
CUCTEMBI JBYX JIMHEHHBIX
yYpaBHEHUH C IBYMS TIEPEMEHHBIMU,
pemrate rpaguuecKu CUCTEMY
YpaBHEHUM.

rpaduyueckuii METO perieHus
CHUCTEMBI JIBYX JIMHEHHBIX
YpPaBHEHUH C JBYMS
MepEeMEHHBIMH, PEIIaTh
rpau4ecKu CUCTEMY
YpaBHEHUH.

88 | Cucremsbl ypaBHEHUH C OO1ee penieHne ypaBHCHUH, IM Yyamuiics HayIuTCs IT. 26, Ne1013,
JBYMSI IIEPEMEHHBIMU. CUCTEMa ypaBHEHUH, CUCTEMA JABYX Nel92 OIIPENEIATh KOJINYECTBO 1015, 1017.
I'padmueckuii meton JIMHENHBIX YPAaBHEHUH C ABYMs peLIeHnl CUCTEMBI ABYX
peIIeHusI CUCTEMBI ABYX TepEMEHHBIMU, OTHCHIBATH JUHEWHBIX YpaBHEHUH C JBYMsI
JIMHEWHBIX YPABHEHUN C rpaduyecKkuil METO]| pelIeHus IIEpEMEHHBIMU, pelIaTh
JBYMSI TIEPEMEHHBIMU CHUCTEMBI IBYX JIMTHEHHBIX rpaduyecku CUCTeMy

YPaBHEHUH C ABYMsI IEPEMEHHBIMH, YpaBHEHUM.
OTIPEIEeNATh KOJIMYECTBO PEIICHUMN

CHUCTEMBI IBYX JIMTHEHHBIX

ypaBHEHUH C ABYMSI IEPEMEHHBIMH,

pemaTh rpaguIecKu CUCTEMY

YpaBHEHUH.

89 | Cucrtembl ypaBHEHUH € OO6miee perieHne ypaBHCHHH, M VYyamuiics HayduTcs I1. 26, 1 rp.
JBYMSI TI€PEMEHHBIMU. CUCTEMa ypaBHEHHUH, CUCTEMA JABYX Ne196-197 OTIPENIETIATh KOJTUIECTBO Nel1019, 1024,
I'paduueckuit meros JMHEWHBIX YPAaBHEHUI C ABYMS pPEUICHUI CUCTEMBI JIBYX 1030; 2 rp.
pPELICHUS CUCTEMBI JIBYX MIepEMEHHBIMU, OTIUCHIBATh JMHEWHBIX ypaBHeHui ¢ neymst | Nel1022, 1026,
JIMHEWHBIX YpaBHEHUH C rpadu4ecKuii METO 1 perieHus MepeMEHHBIMH, PeIlaTh 1030.

JBYMsI IEPEMEHHBIMU CUCTEMBI JBYX JIMHEHHBIX rpauyecku cucTemy
yYpaBHEHUH C ABYMS IIEpEMEHHBIMH, YpaBHEHUH.
OTIPEIeNIATh KOJIMYECTBO PEIICHUN
CUCTEMBI JBYX JIMHEHHBIX
yYpaBHEHUH C ABYMS TIEpEMEHHBIMH,
pemiath rpaduyecKu CUCTEMY
YPaBHEHUN.

90 | Pemenue cuctem nMuHEHHBIX | MeTO MOJACTAHOBKH, AITOPUTM M VYyamuiics HayduTcs penaTh I1. 27, Ne 1039,
YpaBHEHUH METOI0M CUCTEMBI IBYX JINHEUHBIX Ne198(1-2) CHUCTEMBI JABYX JIMHEHHBIX 1040.

IIOACTaHOBKHU

yYpaBHEHUH C IByMs NEpEeMEHHBIMU
METOJIOM NOJCTAaHOBKH.

YpaBHEHMH C ABYMs
NIEPEMEHHBIMH METOZOM




MOJICTAHOBKH, PEIIaTh
rpaduyuecKku cucTemy
YpaBHEHUM.

91 | Pemenue cuctem JTUHEHHBIX | METO/I MMOJACTAHOBKH, AJITOPUTM M VYyamuiicss HayduTCsl peuaTh I1. 27, Ne 1037,
YPaBHEHUN METOJOM CUCTEMBI IBYX JIMHEWHBIX Ne198(3-4) CHUCTEMBI JABYX JIMHEUHBIX 10309.
MOJICTAHOBKHU ypaBHEHUH C ABYMsI IEPEMEHHBIMHU ypaBHEHUH C IBYMsI

METOJIOM TOJICTAHOBKH. MepeMEHHBIMU METO0M
MOJICTAHOBKH.

92 | Pemenne cucteM JTMHEHHBIX | METO CIIOKEHHUS, aJITOPUTM M VYyamuiicss HayduTcsl peniaTh IT. 28, Ne 1048,
YpaBHEHUI METO/I0M CUCTEMBI JBYX JIMHEHHBIX Ne199(1-2) CUCTEMBI JBYX JIMHEHHBIX 1050 (1-3),
CJIOKEHUS ypaBHEHUH C ABYMsI IEPEMEHHBIMHU ypaBHEHUH C IBYMsI 1072.

METOJIOM CJIOKCHHUSI. MepeMEHHBIMU METOI0M
CJIOKEHUS.

93 | Pemenue cucteM JTMHEHHBIX | MeTO/I CIIOKEHUS, alTOPUTM M VYyamuiics HaydyuTcs pemarhb I1. 28, Irp.
YPaBHEHUN METOJOM CUCTEMBI IBYX JINHEWHBIX Ne200 CHUCTEMBI JBYX JIMHEMHBIX Nel050 (4),
CIIOKEHHS ypaBHEHUH C ABYMS IEpEMEHHBIMU ypaBHEHUH C ABYMS 1060, 1073; 2

METOJIOM CIIOKECHUS. MEPEMEHHBIMHA METOJIOM rp. Ne1050(5),
CIIOKEHUS. 1052, 1073.

94 | Pemenne cucteMm JUHEWHBIX | MeTO CIIOKEHHMS, alTOPUTM JIM VYyamuiicss HayduTcs IT. 28, Ne 1062,
YpaBHEHUN METOJOM CHUCTEMBI IBYX JIMTHEHHBIX Ne199(3-4) HCITOJIH30BaTh CUCTEMBI ABYX 1066, 1068.
CJIO)KCHUS ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU 201,203 JUHEHWHBIX YpaBHEHUH C JBYMsI

METOJIOM CJIOKEHHUSI. MEPEMEHHBIMH MPHU PELICHUN
MaTeMaTHYeCKUX 3a1a4.

95 | Pemenue 3a1a4 ¢ momMomplo | 3a1a4u, B KOTOPHIX UCTIOJIB3YIOT M VYyanuiicst HayduTcs peniaTh I1. 29, Ne1079,
CHUCTEM JIMHEWHBIX CHUCTEMBI IBYX JIMHECHHBIX Ne206 TEKCTOBBIC 3a/1a4H, B KOTOPHIX 1081, 1083.
ypaBHEHUU ypaBHEHUH C ABYMS IEPEMEHHBIMU HCIIOJIL3YIOT CUCTEMBI ABYX

KaK MaTeMaTH4ecKhe MOJeNn JUHEHHBIX YPaBHEHUH C ABYMS

peanbHbIX CUTYaIUil. MIEPEMEHHBIMU KaK
MaTeMaTH4eCKUe MOAETN
peabHBIX CUTYaIUH.

96 | Pemenue 3aa4 ¢ moMouipio | 3aauu, B KOTOPBIX UCTIONIB3YIOT CP VYyamuiics HayduTcs peraTh IT1. 29, Ne1091,
CHUCTEM JIMHEWHBIX CUCTEMBI IBYX JINHEHUHBIX TEKCTOBBIE 33/1a4H, B KOTOPBIX 1095, 1116.

YpaBHEHUI

yYpaBHEHUH C IByMs NEpEeMEHHBIMU
KaK MaTeMaTU4eCKHe MOJEIN
peabHbIX CUTYaIUH.

UCIIOJB3YIOT CUCTEMBI ABYX
JIMHEUHBIX YPAaBHEHUH C ABYMs
MIEPEMEHHBIMU KaK




MaTeMaTHYECKUE MOJIEIN
pEeaIbHBIX CUTYALIUM.

97 | Pemenue 3a1a4 ¢ moMomipio | 3aa4n, B KOTOPBIX UCTIOJIB3YIOT M VYyamuiicss HayduTCsl peuiaTh IT. 29, Ne1101,
CUCTEM JIMHEHHBIX CUCTEMBI JBYX JIMHEHHBIX Ne208-209 TEKCTOBBIE 3a/1a4H, B KOTOPbIX 1103.
ypaBHEHUU ypaBHEHUH C ABYMsI IEPEMEHHBIMHU WCIIOJIB3YIOT CUCTEMBI ABYX

KaK MaTEMaTUYECKUE MO/IEIH JUHEWHBIX YPaBHEHUH C ABYMsI

peanbHBIX CUTYAIHH. MEePEMEHHBIMHU KaK
MaTeMaTH4YeCKUE MOIETIN
peaIbHBIX CUTYaLUH.

98 | Pemenue 3a1a4 ¢ moMomipio | 3aa4d, B KOTOPBIX UCTIOJB3YIOT JIM VYyamuiicss HayduTcsl peniaTh IT. 29, Ne 1105,
CHUCTEM JIMHEHHBIX CHUCTEMBI IBYX JINHEHHBIX Ne206-207 TEKCTOBBIC 33/1a4H, B KOTOPHIX 1097.
ypaBHEHUM ypaBHEHUH C ABYMsI IEPEMEHHBIMHU WCIIOJIB3YIOT CUCTEMBI JABYX

KaK MaTeMaTUYeCKHe MOJICITH JTUHEWHBIX YPaBHEHUH C JBYMsI

peaTbHBIX CUTYAIIH. MepEMEHHBIMHU KaK
MaTeMaTH4eCKUe MOAETIN
pEeabHBIX CUTYalIUM.

99 | [loBTOpeHuUE U BeinonHenue ynpaxHeHU# 1o CP [TonraroBo KOHTPOJIUPYIOT I1. 29, Ne 1099,
cUCTEMaTH3aIus yaeOHOTO | MPONJICHHBIM TEMaM. MPaBUIILHOCTH U TIOJTHOTY 1112.
Marepuana BBITIOJTHEHUS aJlTOPUTMa

BBITIOJTHEHU S 33AaHUI IO
MMOBTOPSAEMOI TEME
100 | KonTpoabHas padora Ne 7 | BolnonHeHnue ynpaxHeHUH 1O CamocrosarensH | Mcnonp3yroT pa3auyHbie [ToBTOPUTH
MPONJECHHON TeMe, MPOBEPKa 0€ pelieHue MpUEMBI POBEPKHU MPONICHHBIN
3HAHMH. KOHTPOJIBHON MPABUJIBHOCTH HAXOXKJICHUS MaTepuan
paboTHI. 3HAYEHUS YHUCIOBOTO

BBIPAXCHHA.

IloBTOpEeHHUE M cucTeMaTH3aIus y4eOHOro MmarepuaJsa (2 yaca)

esn yyenuka

[IpoBectu camoaHann3 3HAHUM, YMEHHI U HABBIKOB MOJTYYEHHOM B
MPHOOPETEHHOM Kypce anredpshl 3a 7 Kiacc mpu 000011aroIeM moBTOPEHUU
BCEX TeM

I[.Tlﬂ 3TOrO H606XOHI/IMO OBJIAICTh YMCHUAMU UCIIOJIB30BATH HpI/IO6peTeHHLIe

IMean nmexarora:

O060061UTH U CHCTEMAaTU3UPOBATH KypC anredpsl 3a 7 Kiacc.

Jo0uThCA MOHUMAHUSA YJAIIMMKICS BO3MOYKHOCTH MCIIOJIB30BaHUS
nproOpeTEeHHBIX 3HAHUHN U YMEHUI B IPAKTUYECKOH JIeATEIHOCTH U B
MIOBCEIHEBHOM JKHU3HH.




3HAHUA U YMEHHUSI IPAKTUYECKOM ACATEIBHOCTH U B IIOBCEAHEBHOM )KU3HU U
JUISL UCCIIEIOBAHUSI HECIIOKHBIX IIPAKTUYECKUX CUTyalluii Ha OCHOBE
M3yYEHHBIX ()OPMYIT U CBOICTB.

CBOIO JCATCIIBHOCTD.

Pa3Butue YMeHud CaMOCTOATCIbHO U MOTUBHUPOBAHHO OPraHU30BLIBATH

101 | IloBTopenwue. Pa3noxenne BeinonHenue ynpaxHeHUH 110 CP YMEIT NPUMEHSATh POPMYJIBI IToBTOpEeHue
MHOI'OYJIEHA HA MHOKHUTEIN | IIPOUICHHBIM TEMaM. COKpaLIEHHOTO YMHOEHUS [UIsl | IIPOMJIEHHOTO
YIPOIIEHUs BBIPAXKECHUM, Marepuaia
penieHust ypaBHEHUM.
102 | I'onoBasi KOHTPOJIbHASK BeInonHenue ynpaxHeHUH 10 3a NunnBuayansHo | Mcnone3yroT pa3audHble IToBTOpEHUE
pabora (uToroBas) Kypc 7 KJ1acca no npoiieHHbIM € pelieHue NPUEMBI IPOBEPKHU MPOUJEHHOTO
TEMaM. KOHTPOJIBHOM IIPaBUJILHOCTH HAXOXKICHUS Marepuaia
paboThI 3HA4YEHMS YUCIOBOTO

BBIPAXKCHUA
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