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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma mo yueOHOMY mHpeamery «AureOpa» Ha ypOBEHb OCHOBHOI'O OOIIEro
o0pa3oBaHMs COCTaBJI€HA B COOTBETCTBUU C TpeOoBaHUSMU  Dedepanbhozo 20cyoapcmeeHnozo
cmanoapma 0CHOBHO20 00uie2o0 00pazosanus 3-20 NOKOJIeHUA ¥ HAa OCHOBE aBTOPCKOM MPOrpamMMbl
A.I'. Mep3msaxk, B.b. [Tononckuit, M.C. fkup, E.B. byrniko (Maremartuka: nporpammsbl: 5—11 kimaccel
A.T'. Mepausik, B.b. [Tonounckuii, M.C. Skup, E.B. Byiko /.—M. : Benrana-I'pad, 2019) .

JlanHasi mporpaMMa OpHEHTHpPOBAaHA Ha PeaM3allhi0 CUCTEMHO-JESATENIbHOCTHOTO MOAX0Aa K
nporeccy oOy4eHHs, KOTOPBI 00ECIeunBaeT COOTBETCTBUE y4eOHOW AEATENIbHOCTH YYAIIMXCS UX
BO3pacTy ¥ MHAMBHAYAJIbHOMY Pa3BUTHIO, & TaKXe MOCTPOEHUE pa3HOOOpa3HbIX 00pa3zoBaTeNbHBIX
UHIUBUAYAIbHBIX TPACKTOPUH JJIs1 KQXK/I0TO yJalllerocs, B TOM YUCIIe Ui O1apEHHBIX JeTeH.

N3yuyenue yueOHoro mpeamera «Anredpa» B 7 Kiacce Ha 0a30BOM YpOBHE HaIlpaBJICHO Ha
JOCTIDKEHHE CIEAyIonlel neau: (GopMUpOBaHHE KAavyeCTB JMYHOCTH, HEOOXOAMMBIX YEJIOBEKY IS
MOJIHOIICHHON >KM3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MAaTEMATHYECKOW IEsITeIbHOCTHU:
SCHOCTH ¥ TOYHOCTH MBICIH, KPUTHYHOCTH MBIIUICHUS, HHTYHMIHH, JIOTUYECKOTO MBIIIICHHS,
AJIEMEHTOB QJITOPUTMHUYECKONH KYNbTYPbl, MPOCTPAHCTBEHHBIX MPEICTABICHUN, CHOCOOHOCTH K
MIPEOIOJICHUIO TPYTHOCTEH; OBIIAJICHUE CHCTEMOW MaTEMAaTHUSCKUX 3HAHUA M YMEHUU, HEOOXOJUMBIX
JUIS TIPUMEHEHHUs B MPAKTUYECKON NEeSATENbHOCTH, M3YUYEHUS CMEXKHBIX JUCHUUIUIMH, MPOAOIKEHUS
o0Opa3oBaHMUs.

Hcxons u3 nenu oOyueHrne HampaBiIeHO Ha pelIeHUE CIEAYIOIINX 3a/1a4:

e (opMHpOBaHHE MOTHUBALIMK U3YyYEHUS] MaTEMATUKH, TOTOBHOCTU U CIIOCOOHOCTH y4alllUXCsl K
CaMOpa3BUTHIO, JTUYHOCTHOMY CaMOONIPEICICHUI0, MOCTPOCHUIO WHINBUAYAIbHONH TPACKTOPUH B
U3Y4YEHUHU [IPEIMETA;

e (opmupoBaHHe y 00YJAOIIMXCS CIIOCOOHOCTH K OpPTaHU3alUU CBOEH yueOHOM esTenbHOCTH
MIOCPEJICTBOM OCBOCHHUSI JIMYHOCTHBIX, IT03HABATEIbHBIX, PETYIATHBHBIX M KOMMYHHKATHBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA;

e (opmHpOBaHHE CIEMUPHUSCKUX TSI MATEMAaTHKH CTHJICH MBIIUICHUS, HEOOXOIUMBIX IS
MOJIHOIICHHOTO  (DYHKIIMOHUPOBAHUS B COBPEMEHHOM OOINECTBE, B YACTHOCTU JIOTHYECKOTO,
QITOPUTMHUYECKOTO U 3BPUCTUYECKOTO.

B noctpoennu nporpamMmsl 00yueHus ajnredpe BeAyIMMHI METO10JI0TMYeCKUMH OpUEHTUPAMHU

BBICTYIIAIOT:

® HHTErpaTHBHBIN MMOJXO K MOCTPOEHUIO 00YYEHHUS B COBPEMEHHOM IIKOJIe C OpUEHTAIel Ha
MeTanpeIMETHBIE CBSA3HU U OTOOpaKEHHE POJIU IIKOJIbHBIX MPEAMETOB B IIEJIOCTHON KapTHHE
OKPY’KaIOIEro MUPA U NCTOPUYECKON PETPOCIIEKTUBE;

® COBpEMEHHbIE KOHLENIIMHY MaTeMaTHUeCKOro o0pa3oBaHus B 00111€00pa30BaTeIbHON IIKOJIE;

® [IPUHIIMII JUYHOCTHO OPUEHTHUPOBAHHOTO Pa3BUBAIOIIETO O0YUECHHS.

IIporpamma peann3yeT aBTOPCKME UJAEW pa3BUBarollero oOy4deHHs anredpe, KOTopoe
JOCTUTaeTcsd OCOOCHHOCTSIMHU M3JIOKEHHUS TEOPETHUECKOro MaTepuaja M CUCTEMOH yNpaKHEHUH Ha
CpaBHEHME, aHAJIU3, BbIIEJICHNE TJIABHOTO, YCTAHOBJIEHUE CBs3€il, KiaccupUKaIuio, 00001meHe 1 Ch-
creMaTu3anuio. Oco00 aKIEHTUPYETCS COAEpPKATENbHOE PACKPhITHE anreOpanyecKux MOHATHUM,
TOJIKOBAaHHME CYIIHOCTH MaTeMaTHUYeCKUX METOJOB U 0O0JacTH HUX TNPUMEHEHHs, JEMOHCTpAIUs
BO3MOXXHOCTEHl NPUMEHEHHs TEOPEeTUYECKHX 3HaHWM [ pelleHuss pa3HooOpa3HbIX —3ajay
IIPUKJIAJHOTO XapaKTepa.

Pabouas nporpamma opreHTHpOBaHa Ha ucnons3oBanne YMK B 7 kiaacce:

1. A. T'. Mep3nsk. Anrebpa: 7 k.. yaeOHHUK JjIsi 0011e00pa3oBaTebHBIX yupexaeHuit / A. T
Mepznsk, B. b. [Tononckuit, M. C. Sxup. — M.: Benrana-I'pag, 2019.

2. JlumakTraeckre MaTepuaisl 1o anredpe s 7 kinacca / A. I'. Mepsnsk, B. b. [Tononckwii, M.
C. Slxup. — M.: Benrana-I'pag, 2019.

3. AunreOpa 7 xmacc: meroauueckoe nocobue /E.B.byiko, A.I'. Mepznsak, B.b. Ilononckwuii,

M.C. Sxup. — M.: Benrana-I'pag, 2019.



4. BazucHoro yueOHoro mnaHa Ha 2023 — 2024 y4eOHbIii rox;
5. Ycraa MBOY COIII Ne 33 umenu 3.Kanoesa r.Biannkaskasa;
Pabouass mporpamma CIyXUT OPHEHTHPOM IIPU TEMATHYCCKOM IUIAHHPOBAHHH, OINPEACIACT

WHBapUaHTHYIO (00s3aTeNbHYI0) YacTh y4eOHOro Kypca, 3a IMpelaesiaMd KOTOPOTO OCTaeTcs
BO3MOKHOCTh BBIOOPA BapUAaTUBHON COCTABIISIONICH COJepKAHUs 00pa30BaHMUsL.

KonnyecTBo y4eOHBIX YacoB, Ha KOTOpoe paccunTana Pabodasi mporpaMMa 1o MaTeMaTHKe IS
YPOBHSI OCHOBHOTO o0miero oOpaszoBanusi (7 ki) ABTOpckas pabodas mporpamma B 7 Kiacce
paccunTaHa Ha 34 yuyeOHbIe Henenu; 3 yaca B Hejeno, 102 Jaca B roJ.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA

Copep:xxanue Kypca anaredpel B 7 KiIacce TMNPEACTABJIEHO B BHAE CJIEAYIOIIHMX
co/iep:KaTeJbHBIX pa3fesoB: «AureOpa», «DyHKUUU», «IJIEMEHTHl MPHUKIATHON MaTeMaTHKK»,
«Anre0Opa B UCTOPUYECKOM Pa3BUTHH.

Copepxanue pasgena «AJaredpa» ¢opMupyer 3HAHHSI O MaTeMaTHYECKOM  SI3BIKE,
HEOOXOAUMBIC JAJISA pellleHUus] MATeMaTHUECKUX 3a/ad, 337ad M3 CMEKHBIX JAMCHUILUIMH, a TaKikKe
IPAaKTUYeCKUX 3anad. B naHHOM pasnene ¢opMupyercsi HeJIOCTHAs cucTeMa IpeoOpa3zoBaHMN
anreOpandecKnx BbIPaKeHUi, KOTOpasi CIIYKUT (PYHAAMEHTOM THOKOTO M MOIIIHOTO ammapara, ¥c-
II0JIb3YEMOT'0 B PELICHUHU pa3IMYHBIX MATeMAaTH4YeCKHX 3ajiad B Kypce anreOpbl 1 MaTeMaTH4eCKOIro
aHaJIM3a.

N3yuenune marepuaia ciocooCTByeT (pOPpMHPOBAHUIO Y YUALIUXCSA MAaTEMATHYECKOTO arrmapara
peuieHus 3a4a4 € IIOMOLIbIO YPAaBHEHUM, CUCTEM YPAaBHEHUN U HEPABEHCTB, a TAKKe pELICHUs
YPaBHEHUN, CUCTEM YPAaBHEHUI U HEPABEHCTB ¢ MOJYJISIMU U IIapaMETPaMH.

Marepuan JaHHOTO pasjena HPEACTaBICH B acHeKTe, CIOCOOCTBYIOMIEM (OPMUPOBAHUIO Y
ydaluuxcs YMeHHsl I0JIb30BaThbcs ainroputMamu. CylecTBEeHHas poib NPH ITOM OTBOAUTCS
Pa3BUTHUIO AJITOPUTMHUYCCKOTI'O MBINIJICHUA — BaKHOM COCTEIBJI)IIOHIGFI HUHTCJUICKTYAJIbHOT'O PAa3BUTHA
YeJI0BeKA.

enb conepxkanus paznena «@yHKUUM» — TMOIYYEHHE MIKOJbHUKAMH KOHKPETHBIX 3HAHHUM O
(GYHKIMN Kak BaKHEWIIEH MaTeMaTH4ecKOM MOJENu JJs ONMUCAHMUS U UCCIEeIOBaHMS IMPOLECCOB U
SIBJICHUH OKPYXKaIOLIEro MUpa.

Copepxanue paszznena «JIeMEHTbI NPHUKJIATHOH MATEeMaTHKW» PAacKpbIBacT INPUKIAJAHOE U
IIPAKTUYECKOE 3HAYEHUE MAaTEeMAaTHMKH B COBPEMEHHOM Mupe. Marepuan »aHHOrO — pasfiena
CIOCOOCTBYET (POPMHUPOBAHUIO YMEHUS NMPEACTaBIATh UM aHAJIM3UPOBATh PA3IMYHYIO HMH(POpPMAIHUIO,
ITIOHUMaHHUsI BEPOSTHOCTHOT'O XApaKTePa PEAIbHBIX 3aBUCUMOCTEM.

MECTO YYEBHOI'O IPEJJMETA B YYEBHOM IIVIAHE

KoauyecTBo y4eOHBIX 4acoB, Ha KOTOpoe paccuntaHa Paboyast mporpamma mo anredpe amns
YPOBHSI OCHOBHOT'O 00111eT0 00pa3oBaHusl 7 KJiacc:

KonunuectBo KomnunuectBo O6miee Komuuecto C
Kiace 4acoB B y4eOHBIX KOJINYECTBO KOHTPOJIBHBIX POK .
HEJIEITI0 HeJelb 4acoB paboT 3a rox peazalii:
7 3 34 102 12 rong

PaGoueit mporpammoii MpenycCMOTPEHO MpOBeAeHUE 7 TEMAaTHMYECKUX KOHTPOIBHBIX pPadoT,
BXOJHOU U UTOTOBOM, UTOTO — 11 KOHTPOJIBHBIX padoT.
I'paduk npoBeneHnss KOHTPOJIBLHBIX padoT Mo ajnredpe

7 knace 2023-2024 y4e6Hblii rojg

ara

Ne Tema A
NpoBeIeHHUs!

1 Bxonnas koHTposibHast paboTa

2 KontponbHast pabora Nel mo Teme «JIuHeilHOe ypaBHeHHE ¢




OJTHOUM MIEPEMEHHOI.

3 KonrtponbHast pabota Ne2 no teme «ApupMeTHIECKUE Onepauu
HaJ OJHOWIeHaMU. MHOTOUJICHBI»

4 [ToyromoBast KOHTpOIbHASI paboTa
Kontponpnas  pabora Ne3 mo Teme  «MHOTrOYJIEHBI,

5 apudmernueckue  OEHCTBUS €  MHOTOWICHAMH,  METOJIBI
Pa3IOKEHUS.

6 KontponpHaas pabora Ned mo Teme «DopMynbl COKpAIIEHHOTO
YMHOXKEHUS).

v Kontponbnast padora Ne5 mo Teme «lIpuMeHeHue pa3inyHbIX
croco00B Pa3I0KEeHHs] MHOTOWJIeHA HA MHOKHUTEIIN.

8 KontposbHas pabora 3a 3

9 Konrtponbnas pabora Ne6 o teme «JIuHeiHas GyHKIUY.

10 KOHTpOJ'IBEIa}I padora Ne7 mo Teme «CHCTEMBI JHMHEHHBIX
ypaBHEHUH C IBYMS IEPEMEHHBIMHI).

11 I'omoBast KOHTpOJIbHAS paboTa (MTOroBas)

JIMHHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJbTATBI OCBOEHUSA
COJEPKAHUA KYPCA AJIT'EBPBI

W3yuenune anreOppl MO JaHHOW IporpamMme crnocoOCTBYyeT (OPMHUPOBAHUIO Y ydaluxcs
JUYHOCTHBIX, METANpPEAMETHbIX M TMPEIMETHBIX pE3YJIbTaTOB OOYYEHMs, COOTBETCTBYIOLIUX
TpeGoBaHUAM (ellepaIbHOr0 rocy1apCTBEHHOrO0 00pa30BaTENBbHOIO CTaHJapTa OCHOBHOI'O OOLIEro
o0Opa3oBaHwUS.

Jluunocmmuuie pezyromamot.

1) BociMTaHWE POCCHIMCKONW TPAKAAHCKOW HMJICHTUYHOCTH: MNATPUOTH3MA, YBAKCHHS K
OteuecTBy, OCO3HaHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2) OTBETCTBCHHOE OTHOILICHHWE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCS K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIIMM K 00Y4EHHIO U IO3HAHUIO;

3) OCO3HaHHBIH BHIOOP M MOCTPOCHHE MAbHEUIICH WHANBUIYATbHON TPACKTOPUH 00pa30BaHUsI
Ha Oaze OpPUEHTHPOBKM B MHUpe npodeccuil U Npo(ecCHOHANBHBIX NPEANOYTEHHH ¢ Y4ETOM
YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a TaKXK€ Ha OCHOBE (DOPMHPOBAHHUS YBAKUTEIHLHOTO
OTHOILIEHHUS K TPYAY, Pa3BUTHE ONBITA yYaCTHs B COLUAIBHO 3HAYMMOM TPYJIE;

4) yMeHHE KOHTPOJIMPOBATh, OLICHHBATH M aHAJIM3MPOBATh MPOIECC M pe3yiIbTaT y4eOHOH U
MaTeMaTU4YECKOU e TeIbHOCTH;

5) YMEHHE CaMOCTOSITENILHO PaboTaTh C pa3IMYHBIMH HCTOYHUKaMH WH(opMmanuu (ydeOHbIC
ocoOuu, CripaBOYHUKH, pecypcbl IHTepHeTa U T. I.);

6) yMeHHe B3aUMO/ICHCTBOBATh C OJJHOKIIACCHUKAMH B ITPOLIECCE YICOHOH eITeIbHOCTH;

7) KPpUTHYHOCTh MBINUICHUS, WMHUIMATHBA, HAXOJIYUBOCTh, AKTUBHOCTb IPH PEUICHUH
MaTEMaTHUYECKUX 3ajad.

Memanpeomemmoie pezyibmamol:

1) mepBOHaYaNbHBIC MTPEACTABICHHS 00 UACAX M O METO/IaX MATEMATHKU Kak 00 YHHBEPCATbHOM
SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJIEIMPOBAHUS SBJIICHUN U ITPOLIECCOB;

2) YMEHHUE CaMOCTOSTEILHO ONPEIENATh LENU CBOEro 00y4eHHs U MPHOOpeTaTh HOBbIE 3HAHMS,
CTaBUTh M (OPMYIUPOBATH ISl ce0s HOBBIE 3a/1aydl B yuéOe, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH
[IO3HABATEJILHOU JEATEIbHOCTH;

3) yMEHHE COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIEATENILHOCTH B MPOIIECCe JOCTHKEHUS pe3ysbTara, ONpeleNaTh criocoObl JeicTBrit
B paMKax IMpPEJIOKEHHBIX YCIIOBUN U TpeOOBaHMN, KOPPEKTHUPOBATh CBOM JAEHCTBHS B COOTBETCTBUU C
U3MEHSIOIIENCS CUTYallueH;

4) yMeHue ONpeneNsaTh MOHITHS, BBIABIATh UX CBOMCTBA M MPU3HAKHU, CO3/1aBaTh 00OOIICHUS,
yCTaHaBJIMBaTh aHAJOTHH, KJIACCU(PULIUPOBATh, CAMOCTOATENBHO BBIOMpPATh OCHOBAHUS U KPUTEPHUU
JUIs KJ1accu(UKalny;




5) yMeHue ycTaHaBIMBATh NPUYUHHO-CIICACTBEHHBIC CBS3U, CTPOUTH JIOTHUECKOE PACCYXKICHUE,
YMO3aKJII0YeHNe (MHAYKTUBHOE, I€AYKTUBHOE U 110 aHAJIIOTUHN) U JeaTh BEIBOIBI;

6) pa3BuTHe KOMIIETEHTHOCTH B o0macTu MCII0JIb30BaHUs UH(}OpMAIIOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH;

7) yMEeHUE BUACTh MAaTEMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CUTyallud B APYTUX
JTUCLUIUIMHAX, B OKpYXaroIlel KU3HHU;

8) yMeHue MpaBUIIbHO U IOCTYITHO M3JIaraTh CBOM MBICJIH B YCTHOW M MMUCBbMEHHO# (hopme;

9) yMeHHE HAaXOAUThb B Pa3iIMYHBIX MCTOYHHKAX HH(POPMALHUIO, HEOOXOAUMYIO ISl PELICHUS
MaTeMaTHYeCKUX 3a]ad, U NPEACTaBIATh €€ B MOHATHOW (opMe, IPUHUMATH PEHICHUE B YCIOBHSIX
HETIOTHOW MJT U30BITOYHOM, TOYHOW MJTH BEPOSITHOCTHON MH(MOpMAInu;

10) ymenue o0pabaThIBaTh M aHAIM3UPOBATH MMOJIYUYCHHYIO HH(POPMAIIHIO;

11) yMeHHe NOHMUMATh W HCIOJIB30BaTh MATEMAaTHUYECKUE CPEICTBAa HArLSIIHOCTH (rpaduki,
TaOJMIIBI, CXEMBI U JIP.) U1 HIUTIOCTPALUU, UHTEpIPETalliy, apryMEHTAIUH;

12) ymeHwHe BBIIBUraTh M PEATM30BBIBATH THIIOTE3bI IPU PEIICHUN MaTeMaTHYCCKHUX 3a/1a4;

13) moHMMaHHe CYIIHOCTH aITOPUTMHYECKHUX JICHCTBUI U yMEHHE JCHCTBOBATh B COOTBETCTBUH
C MpeVI0KEHHBIM AJITOPUTMOM,;

14) ymMeHHEe HaxOIMTh pPAa3IMYHBIC CIIOCOOBI PEIICHUS MaTeMaTHYeCKOH 3alaud, pelaTh
[I03HaBaTENIbHbIE U MPAKTUUECKUE 3a/1a4H;

15) npuoOpeTeHue OmbITa BHIMOIHEHUS IPOSKTHOM JACATSILHOCTH.

IlIpeomemmnuie pezynomamar:

1) oco3HaHMe 3HAYCHUS] MATEMATHKH JIJIsl [IOBCEIHEBHOMW JKU3HU YEIIOBEKA;

2) MpeACTaBICHHE O MaTeMAaTHYECKOH Hayke Kak cdepe MaTeMaTH4ecKOil JesITelbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JJIs Pa3BUTHUS LIUBUIN3ALINY;

3) pa3BuTHEe yMeHHH paboTaTh C Y4eOHBIM MAaTEeMATHYECKHM TEKCTOM (aHAIU3UPOBATh,
M3BIIEKaTh HEOOXOIUMYIO0 HH(POPMAINIO), TOYHO ¥ TPAMOTHO BBIPAXKAaTh CBOM MBICIH C IPUMEHEHHEM
MaTeMaTUYeCKOM TEpMUHOJIOIMH M  CHUMBOJMKH, TNPOBOJAMTH  KJIACCU(PHUKAIMH, JIOTHUYECKUE
000CHOBAHUS;

4) yMmeHHe ONepUpoOBaTh MOHITUSMU [0 OCHOBHBIM pa3JieliaM COJICPIKaHUs; YMEHHE MTPOBOIHUTh
JI0Ka3aTeJIbCTBA MaTEMaTHUECKUX YTBEPKIECHUM;

5) yMeHHe aHaTM3UPOBATh, CTPYKTYPHPOBATh M OLICHUBATh M3YUCHHBIN MPEAMETHBII MaTepuar;

6) cucremaTuyeckue 3HaHUS O QYHKIHUAX U UX CBOWCTBAX;

7) MpaKTHYECKU 3HAYNMbIC MATEMAaTHICCKUE YMEHHUS M HABBIKH, CIIOCOOHOCTh X MPUMEHECHUS K
PEILICHNI0 MaTeMaTHYECKUX U HEMaTeMaTHYeCKUX 3a]1a, IPeoiaratoiie yMeHus:

— BBIIIOJIHATD BBIUNCIICHUS C ACUCTBUTEIbHBIMU YU CIIAMU;

— peliath ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHHUI U HEPABEHCTB;

— pelmarb ypaBHEHMS, HEPAaBEHCTBA, CHCTEMbl YPaBHEHHUH M HEPAaBEHCTB C MOAYJISMHU H
napameTpamu;

— pemarb TEKCTOBbIE 3aJjaud apU(PMETHUYECKHMM CHocoOOM, C TOMOUIbIO COCTaBICHUS U
peuieHusl ypaBHEHUH, CHCTEM YPaBHEHHUI U HEPABEHCTB;

— HCMOJb30BaTh ajNreOpanydecKkuil s3bIK JJIs ONMCAaHUS TPEIMETOB OKPY’XKAaloIIEero Mupa u
CO3/IaHHS COOTBETCTBYIOIIMX MaTEMATUYECKUX MOJIEIIEH;

— IPOBOJUTH NPAKTUUECKUE PACUETHI: BHIYUCIEHUS C MIPOLEHTAMH, BBIYMCIEHUS C YUCIOBBIMU
MOCJIE0BATENBHOCTSAMH, BHIYMCIECHUS! CTATUCTUUECKUX XapaKTEPUCTHK, BBHIIIOJHEHNE MPUOIMKEHHBIX
BBIYHCIICHUI;

— BBINOJIHATH TOXKJECTBEHHBIE MPe0o0pa30BaHusl palliOHAIBHBIX BbIPaXKEHHII;

— BBIIOJIHATH ONEpAIMK HaJl MHOXKECTBAMY;

— HccaenoBaTh GYHKIIMHU U CTPOUTH UX TpaduKH,

— YUTaTh W HCIOJB30BaTh WH(OPMALMIO, IMPEJICTABICHHYIO B BHJE TAOIUIIBI, JHArpPaMMbl
(cronOyaroit WM KpyroBoi);

— peuatb KOMOWHATOPHBIE 33]]a4l, HAXOJUTh BEPOSITHOCTH COOBITHIA.



COJAEPKAHUE YYEBHOI'O MATEPHUAJIA KYPCA AJITEBPBI 7 KIIACCA.

1. J/IuHeliHbIe ypaBHEHUS € OJHOM MepeMeHHOi

VYpaBHenust ¢ onHoil nepemeHHol. KopeHnb ypaBHeHus. PaBHocuibHbIE ypaBHeHus. CBoOMCTBa
YpaBHEHUH C OJJHOUN MEPEMEHHON. Y paBHEHUS KaK MaTEMAaTHYECKasi MOJICNIb pealIbHOM CUTYaIlUH.

JInneliHOE ypaBHEHHE.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk ypaBHEHUS ¢ IBYMS IEPEMEHHBIMU U €r0 CBOMCTBA.

2. Lenble BbIpaKeHUs!

BeipaxkeHus ¢ nepeMeHHbIMH, 3HaYEHUE BBIPAKEHUS C IEPEMEHHBIMU. TOXKIECTBO.

CreneHsp ¢ HaTypaJIbHBIM [IOKA3aTENEM U €€ CBONCTBA.

Opnnounensl. OHOWIEH cTaHAAapTHOrO BuAa. CTEneHb OJHOUICHA.

MHuorounensl. MHorounen cranaaptHoro Buja. Crenenb MHorowieHa. CiokeHue, BBIMUTaHUE U
YMHOK€HHE MHOTI'OUYJIEHOB.

@DopMyJIbl COKpAIIEHHOTO YMHOXKEHMS: KBalpaT CYMMBbI U KBaJpaT Pa3sHOCTHU JIBYX BBIPAKEHUH,
MIPOU3BEICHNE PA3HOCTU U CYMMBI JIBYX BBIPAKECHUMU.

Pasnoxxenre MHOrOWICHOB Ha MHOXKHTEIU, BriHeceHre o0IIero MHOKHUTEIIS 3a CKOOKU, MeTox,
rpynnupoBKU. Pa3HOCTH KBaApaToB IBYX BhipakeHU. CyMMa U pa3HOCTh KyOOB JBYX BBIPAKECHHIA

3. OyHKOMH.

OyYHKIMOHAIBHBIE 3aBUCUMOCTH MeXAy BenuunHamu. [lonstue ¢ynknuu. DyHKUIUS Kak
MareMaThyeckas MoJIeib peajbHOro npoiecca. O0nacTh onpeneneHus U 00J1acTh 3HaYCHUs (PYHKIUH.
CrnocoOs 3ananus ¢pyukiuu. ['paduk Gynkuuu. Jluneiinas ¢pyHnkius e€ cBoiicTBa u rpaduxk.

4. CucreMbl JUHEHHBIX YPABHEHUH ¢ OJHOM NepeMeHHOM

Cucrema JNMHEMHBIX YpaBHEHHH C AByMs mnepeMeHHbIMU. ['paduyeckuit crmocod pemeHus
CUCTEMBI JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. PellleHHe CUCTEM JIMHEWHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMH METOJOM IIOJICTAHOBKHU U CilOkeHUs. CUCTEMBI BYX JIMHEHHBIX YpaBHEHUU C
JBYMsI IEPEMEHHBIMU KaK MaTeMaTU4ecKasi MOJIEJIb PeasIbHOM CUTyaluu

AJiredpa B MICTOPUYECKOM PA3BUTHM.

3apoxJieHue anredpbl, KaKk KHUra 0 BOCCTAHOBJIECHUH U MPOTUBOIIOCTaBIeHUH Myxammena aib-
Xope3MH. pPacCyXJIEHUs, yMO3aKIIOUeHUs (MHIYKTHBHOE, NEAYKTUBHOE, 110 AHAJOTHUH) M JAeJaTh
BBIBOJIBI.

Coaepsxkanue Kypca

Ne ypoka | Tema ypoka \ Kou1-Bo yacoB
IToBTOpEeHne Kypca MaTeMaTHKH 5-6 kiacc (3 yaca)
1-2 [ToBTOpeHue 2
3 BxopHas koHTpobHAS paboTa 1
I'naBa 1. JIuneiiHoe ypaBHeHHe ¢ 0/1HOii mepemMenHoii (14 yacoB)

4-5 Brenenue B anre6py 2
6-10 JIuHelHOEe ypaBHEHHE C OJTHOM EpEMEHHON 5
11-15 Pemrenne 3a1a4d ¢ nOMOIBIO YpaBHEHHN S)

16 [ToBTOpeHMe U cucTemMaru3alys yaieOHOro MaTepuaia 1

17 KonTtpoJsbHas padora Ne 1 1

I'nasa 2. Ilesabie BoipaxkeHusi (52 yaca)
18-19 Tox1eCTBEHHO paBHbIE BhIpakeHuUs. T0x1ecTBa 2
20-22 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 3
23-25 CBOJiCTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM 3
26-27 OOHOYIIEHBI 2

28 MHoTro4JIeHBI 1
29-31 Cno)xeHue ¥ BBIUUTaHUE MHOTOUYJIEHOB 3

32 KontpoabHnasi padora Ne 2 1
33-36 YMHOXEHUE 0JIHOWICHA Ha MHOTOUIECH 4
37-40 YMHOXEHHE MHOTOYJICHA Ha MHOTOWICH 4




41-43 PasioxxeHre MHOTOWIEHOB Ha MHOKUTENN. BeIHECEHIE 00IIIETO 3
MHOXKHTEJIS 32 CKOOKH
44 IlosryrogoBasi KOHTpOJIbLHAsI padoTa 1
45-47 PasnokeHrne MHOTOYIEHOB HA MHOXKUTEIU. MeTo ] rpynnupoBKU 3
48 KonTpouabHasi pagora Ne 3 1
49-51 [Ipon3BeneHne pa3HOCTH U CYMMBI JIBYX BBIPa)KEHUMN 3
52-53 Pa3HoCTh KBaJIpaTOB IBYX BHIPAKCHUM 2
54-57 KBagpar cymMMBbl 11 KBaJipaT pa3HOCTH JIBYX BBIPa)KCHUM 4
58-60 [IpeoOpa3oBanne MHOTOUICHA B KBAApaT CyMMBbI MJIH Pa3HOCTH JIBYX 3
BBIPAYKCHU I
61 KonTpoJsbHas padora Ne 4 1
62-63 CyMMa 1 pa3HOCTb KYOOB JIByX BBIPKCHHM 2
64-67 [TpuMeHeHHnEe pa3IMYHBIX CIIOCOO0B PA3JIOKEHHUSI MHOTOWICHA HA 4
MHOYKHUTEIIH
68 [ToBTOpEeHME M cucTemMaTH3aIys yaeOHOTO MaTepuaa 1
69 KontpoabHnas padora Ne 5 1
I'nasa 3. ®yukuuu (12 yacos)
70-71 CBs13u MEX]ly BeTMUMHAMU. DYHKIINS 2
72-73 CrniocoOsl 3a1anust GYHKIUU 2
74-75 I'padux pyHKIIMHN 2
76-79 Jluneitnas pynkuus, e€ rpaduxu cBoiicTa 4
80 [ToBTOpEHME M cucTeMaTH3aIMs YI9eOHOTO MaTepuaa 1
81 KouTposibHasi paGora Ne 6 1
I'1aBa 4. CucreMbl JIMHEHBIX YPABHEHHII ¢ IByMsi nepeMeHHbIMHE (19 yacoB)
82-83 YpaBHEHUs ¢ ABYMS IEPEMEHHBIMU 2
84-86 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €r0 rpaduk 3
87-89 CucTeMbl ypaBHEHHH ¢ IByMs iepeMeHHbIMU. [ padudeckuii Mmeton 3
pElIeHUs CUCTEMBI ABYX JIMHEWHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU
90-91 Pemrenune cucrem TMHEHHBIX YpaBHEHUH METOJIOM TIOJICTAHOBKH 2
92-94 Pemenue cucrem JIMHEHHBIX YpaBHEHUI METO/IOM CII0KEHHUS 3
95-98 Pemenue 3a1ay ¢ TOMOIIBIO CUCTEM JIMHEWHBIX YpaBHEHUU 4
99 [ToBTOpEeHME M cucTEeMaTH3aIKs YIeOHOTO MaTepraa 1
100 KonrpoJbnas paora Ne 7 1
IloBTOpEeHuUe M cucTeMaTu3anus y4eOHoro MmarepuaJa (2 yaca)
101 IToBTOpEHNE 1
102 I'onoBasi KOHTpoJIbLHAsA padoTa (MTOroBas) 1

IINTIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA AJITEBPBI B 7 KJIACCE

Auaredpanyeckne BbIpaKeHHA

Buinycknux nayuumcs:

* OTEPUPOBATH MOHATUSIMHU «TOXKAECTBO», «TOXKAECTBEHHOE MpeoOpa3zoBaHMEy», pelaTh 3a/1auH,
cojJieprkarire OyKkBeHHbIE JaHHbIE; pad0TaTh ¢ hopMyiaMu;

* BBIMOJIHATH MPe0Opa30oBaHUsl BBIPAKEHUH, COJEPKAIIUX CTENEHH C IeNbIMU MOKa3aTeNsIMU U
KBaJpaTHbIE KOPHU,

* BBIMOJIHATH TOXKAECTBEHHBIE MPe0OpPa30BaHMs PALlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE NpaBHII
JeMCTBUI HaJl MHOTOWIEHAMHU U alreOpandyeckuMu Jpo0simMu;

* BBIIIOJIHATH PA3JI0)KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.

BoinyckHux noayuum 603MONCHOCb:

* BBIMOJIHATH MHOTOIIArOBbIE TPe0Opa30BaHus PALlMOHATIBHBIX BBIPAKEHUH, TPUMEHSS IIUPOKUI
Habop croco0oB U MPUEMOB;




* IPUMEHSATH TOXKJECTBEHHBIC MPEOOPa30BaHUS MJISl PEIICHUs 3aJad W3 Pa3IMYHBIX Pa3eiioB
Kypca (Hampumep, Uil HaXO0XJICHHUS HauOOJIbIIIEro/HauMEeHb-IIIETO 3HAYEHUS BRIPAKCHHS ).

YpaBHeHus

Buinyckuux nayuumes:

* pelaTh OCHOBHBIC BHJIBI PAIlMOHATBHBIX YPAaBHEHUH C OJHOW MEPEMEHHOH, CHCTEMBI JBYX
yYpaBHEHUH C IByMS IEpEMEHHBIMH;

* IOHUMATh YPaBHEHHE KaK BAKHEHIIYI0O MaTEMaTHYECKYIO MOJEINb ISl ONMUCAHUS U U3YYCHHUS
Pa3HOO0Pa3HBIX pealbHbIX CUTYALUN, pelIaTh TEKCTOBbIE 3a/1a4H anre0pandyecKuM METOIOM;

* IPUMEHATH TpadUUecKhe MPEACTABICHUS IS HCCICIOBAHUS YPaBHCHHI, WCCIICOBAHHS H
pElIeHUs CUCTEM YPaBHEHHM C ABYMS NIEPEMEHHBIMHU.

Buinycknux nonyuum 6o3modrcHocms.:

* OBJIQJIETh CIICHUATbHBIMU MPUEMAMU PEIICHHs] YPaBHEHUI U CUCTEM YpaBHEHHIl; yBEpEHHO
MPUMEHSITh ammapaT ypaBHEHUH Mg PEIICHUsS Pa3HOOOPa3HBIX 3aqady M3 MATEeMATHKU, CMEKHBIX
MIPEeIMETOB, MPAKTUKH;

* IPUMEHSATH TpapUUECKHE MPEACTABICHUS JJIsi UCCIICOBAHMS YPABHCHH, CUCTEM YpPaBHEHHI,
coJiepKaux OyKBeHHbIE KOI(PPUITUESHTHI.

DYyHKIUH

Buinyckuux nayuumes:

* IOHUMATh W HCIIOJIB30BAaTh ()YHKIIMOHAILHBIC TIOHATUS W S3BIK (TEPMUHBI, CUMBOJIMYCCKUE
0003HauCHHUS ),

* CTPOUTH TpaUKH SJIEMEHTAPHBIX (YHKIUI; MCCIEA0BATh CBOMCTBA YMCIIOBBIX (DYHKIMA Ha
OCHOBE U3y4Y€HUs MOBEICHUS UX TPAPHUKOB;

* IOHUMATh (PYHKIMIO KaK BOXKHEUIITYI0O MAaTEMAaTHYCCKYIO MOJIENb ISl ONMHUCAHUS MPOIECCOB H
SIBJIGHUN OKPY’KAIOLEro MHpa, MPUMEHATh (PYHKIIMOHATBHBIN SI3BIK ISl OMUCAHMS U MCCIEIOBAHUS
3aBUCHMOCTEH MKy (PU3MYCCKUMH BEITUINHAMU;

* IOHUMaTh W HCIOJB30BaTh S3bIK IOCJIENIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIUYECKHE
0003HauCHHUS ),

* IPUMEHATH (OPMYIBI, CBS3aHHBIE C apUPMETUYECKON M TeOMETPUYECKOW Mporpeccuen, u
amnmapart, COPMUPOBAHHBIN MPU U3YUECHUH JAPYTUX PA3JICIOB Kypca, K PEIICHUIO 33a]1a4, B TOM YHCJIE C
KOHTEKCTOM U3 PeabHOM JKU3HH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* IPOBOJUTH HCCIEAOBAHUS, CBS3aHHBIE C HM3YUYEHHEM CBOWMCTB (YHKIHI, B TOM YHCIE C
HCIIOJIb30BAHUEM KOMITBIOTEPA; Ha OCHOBE TpaMKOB M3YUCHHBIX (DYHKIIUH CTPOUTH OOJIee CIOXKHBIC
rpaduky (KyCOYHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY TOYKAMHU H T. I1.);

* HCIIOJIB30BAaTh (DYHKIIMOHAJIBHBIC TMPEACTABICHUS W CBOWCTBA (YHKIMA IS PEIICHUS
MaTeMaTHUYECKUX 3a7[ad U3 Pa3IMYHBIX pa3/ieloB Kypca,

* penath KOMOMHUPOBAHHBIC 33/1a4H C MPUMEHEHUEM (GOPMYJT N-TO WieHAa U CYMMBI TMIEPBBIX N
YJIEHOB apU(PMETHUUECKON U TEOMETPUUYECKOM MPOTPECCHH, IPUMEHSS TIPH ITOM anmnapar ypaBHEHUN U
HEPABCHCTB;

* IOHUMAaTh ApUPMETHUECKYI0O U T€OMETPUUYECKYIO MPOTPeccri0 Kak (DYHKIUH HATypallbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUCCKYIO MPOTPECCHIO C JTUHEHHBIM POCTOM, T€OMETPHUYECKYI0 — C
AKCIIOHEHIIMATLHBIM POCTOM.

CHUCTEMA OLIEHUBAHUA 3HAHU, YMEHUW 1 HABBIKOB OBYYAIOIMUXCSI.

OueHka NUCbMEHHBIX KOHTPOJBHBIX PA00T 00y4alouuXxcs N0 MaTeMaTHKe.

OTBeT OLleHNBAETCSI OTMETKOM «5», €CIIN:
e paboTa BHITOJTHEHA MOTHOCTHIO;
® B JIOTHYECKHUX PACCYKJICHUSIX U 000CHOBAHUU PEMICHHS HET MPOOEJIOB 1 OMHOOK;
® B PCIICHUH HET MaTEeMAaTHYECKUX OMMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OMHMCKA, KOTOpas HE
SIBJISIETCS CJIC/ICTBHEM HE3HAHMSI HJIM HETIOHUMaHUs Y4eOHOT0 MaTepuana).



OT1MmeTKa «4» CTABUTCS B CICAYIONIUX CIyYasaX:

e paboTa BBIMOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIAroB PEIICHHUs] HEAOCTATOYHBI (ECiu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

® JIOMYILEHbI OJHa OIIMOKa UM €CTh JBa — TPU HEI0uéTa B BBIKJIAJIKAX, PUCYHKaX, YepTEKax
n rpadukax (eciau 3TH BUABI pabOT HE SBIISIIUCH CIIEIUATIBLHBIM 00BEKTOM ITPOBEPKH ).

OT1MmeTKka «3» CTABUTCH, ECIIU

e JomyIleHo 6osee OJHON OMMOKH Ui OoJiee IBYX — TpeX HEeIOUETOB B BBIKJIA/IKaX, YepTexkax
win rpadukax, Ho oOydaromuiics 061aaaeT 00a3aTeIbHBIMU YMEHHUSMHU 110 IPOBEPSIEMOM TEMe.

OTMeTKa «2» CTABUTCH, €CIIU:

® JIONMYILEHbl CYIIECTBEHHbIE OMIMOKM, I[IOKa3aBIIMe, YTO oOOydaromuiics He oO0janaer
00s13aTeTbHBIMU YMEHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

Ot1meTka «1» cTaBUTCSH, €CIIU:

e paboTa Mmokasaja IOJIHOE OTCYTCTBUE y oOydaromierocsi 00s3aTeabHbIX 3HAHUM U YMEHUH 10
MIPOBEPSIEMOI TeMe WJIM 3HAYUTENIbHAs YacTh paOOThI BHIMOJIHEHA HE CAMOCTOSITENIBHO.

Y4uTens MOXKET MOBBICUTh OTMETKY 32 OPHTMHAIBHBIA OTBET HA BOIPOC WM OPUTHHAIHHOE
pellIeHre 3a/1a4k, KOTOPbIe CBUAETEIHCTBYIOT O BHICOKOM MaTeMaTHYE€CKOM Pa3BUTUU 00ydarolIerocs;
3a pelieHre OoJiee CIIOXKHOM 3aJaud WIM OTBET Ha OoJee CIOXKHBIA BOMPOC, MPEIOKEHHBIE
oOyuarolemMycs JOTOTHUTEIBHO MOCIIE BBIMOTHEHHS] UM KaKUX-THO0 APYruX 3a/1aHuil.

Onenka YCTHBIX OTBETOB oﬁyqaloumxcn.

OTBeT OLCHMBAETCH OTMETKOM «5», €CIIN yUEHUK:

® [I0JIHO PACKpBUI COJAEpP)KAHME Marepuaja B 00beMe, MPEeIyCMOTPEHHOM IIPOrpaMMoil u
YIeOHUKOM

® U3JI0KWJI MaTepuall FPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3YSl MAaTEMATUUECKYO0 TEPMUHOJIOTHIO
U CUMBOJIUKY, B OIIPEJICIICHHOMN JIOTUYECKOM 10CIIEI0BATEIbHOCTH;

® [PaBUIbHO BBIIOJIHUI PUCYHKH, YEPTEKHU, IPaUKH, COMYTCTBYIOIIUE OTBETY;

® [I0Ka3aJl yMEHHME WIIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHM IPHUMEpPAMM, NPUMEHATH €€ B
HOBOW CUTYyallUU IIPU BBITIOJHEHUH NTPAKTUYECKOTO 3a/1aHuUs;

® [IPOJEMOHCTPUPOBAJ 3HAHHWE TEOPHUM paHEEe U3YYEHHBIX  COMYTCTBYIOLIUX  TEM,
c(OPMHUPOBAHHOCTh U YCTONYMBOCTh MCMOJIb3YEMbIX IIPH OTBETE YMEHUHN U HaBBIKOB;

® OTBEYAJ CAMOCTOSTEIbHO, 0€3 HABOAIINX BOIPOCOB YUUTEIS;

® BO3MOXHBI OJJHA — JIB€ HETOYHOCTH IPH OCBEIIEHUE BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIa/IKaX, KOTOPBIE YUYEHHK JIETKO UCIIPABUJI I1OCJIE 3aMEUaHUs YUUTEIA

OTBeT OLleHNBaeTCS 0TMETKOM «4»,eClii y/10BJIETBOPSET B OCHOBHOM TPeOOBaHMSIM Ha OLEHKY
«5», HO TIPH 3TOM MMEET OJIMH U3 HEJAOCTATKOB!

® B U3JIOXKEHUU JONYLIEHbl HeOOJbIINEe MpoOeNbl, HE MCKa3MBIIEE MaTeMaTHUYeCKOe
coJIep’KaHue OTBETA;

® JIONYyILIEHbl OJMH — JiBa HEAOYETa IpU OCBEUICHHMM OCHOBHOIO COJEp)KaHHs OTBETa,
WCIIPABJIEHHBIE MTOCIIE 3aMEYaHMsI YUUTENS;

® JIONyIIEHHI OmKOKa MK OoJiee IByX HEJ0UETOB IPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WM B BBIKJIQJKAX, JIETKO MCIIPABJICHHBIE MIOCIIE 3aMEUaHUS YUUTES.

OT1MmeTKa «3» CTaBUTCH B CICIYIOMMX CIIyqasx:

® HEMOJIHO PACKPBITO COJEp)KaHWE MaTepuana (CoJepKaHue H3JI0KEHO (parMeHTapHO, He
BCerJa IMOCJeN0oBaTeNbHO), HO IOKa3aHO o0Ilee MOHMMaHUE BOMNpPOca M MPOJEMOHCTPUPOBAHBI
YMEHHMsI, JOCTaTOYHbIE ISl YCBOGHMsI NMpOrpaMMHOro marepuana (ompeaeneHsl «TpeboBaHusAMU K
MaTEMaTHYECKOM MOJrOTOBKE YUYaIIUXCs» B HACTOSILEN IPOrpaMMe 110 MaTEMATHKE);

® UMENHCh 3aTpyJHEHUS WM JONYHIEHbl OIIMOKKM B OMNpENelIeHHMH MaTeMaTH4YeCKOU
TEPMHUHOJIOTHH, YepTeKax, BBIKJIAJKaX, HCIPABJICHHbIE MOCIE HECKOJbKUX HaBOJALIUX BOMPOCOB
YUUTEIS

® VYYEHUK HE CIpaBUJICS C MPUMEHEHHEM TEOpPUM B HOBOW CUTyallUM TpPU BBITOJHEHUH
MIPaKTUYECKOI0 3a/IJaHUs, HO BBIIOJIHUII 3aJjaHHsI 00s13aTEILHOTO YPOBHSI CJI0’KHOCTH IO IaHHOH TeME;



® pyW JOCTaTOYHOM 3HAHMM TEOPETHMUECKOTrO Marepuaia BbISBICHA HEJOCTATOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HABBIKOB.

OTMeTKa «2» CTABUTCA B CICAYIOMIUX CIIydasx

® HE PacKpHITO OCHOBHOE CO/IepKaHKME yueOHOro MaTepHarna;

e O0OHapyeHO He3HaHUE YYEHUKOM Ooibliel wiu Hauboyiee BaKHOM dYacTu Y4eOHOTO
MaTepuana,;

® JIONYINEHbI OIMMOKH B OMNPEICICHHH TOHSTHW, TMPU HCIOJIB30BAHUA MAaTEMATUYECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YepTek,axX WM rpagukax, B BHIKIAIKAX, KOTOPbIE HE HCIPABJICHBI ITOCIIC
HECKOJIbKUX HAaBOJSIIUX BOIIPOCOB YUUTEIIS.

OT1meTka «1» cTaBUTCS, €CIIU:

® yUYEHUK OOHAPYKWUJI MOJIHOE HE3HAHUE U HEMTOHMMAaHHE U3Y4aeMOro y4eOHOro MaTepuania Uil
HE CMOT OTBETUTh HU Ha OJIMH U3 IIOCTABJIECHHBIX BOIIPOCOB MO U3YYEHHOMY MaTepHaiy.

O0mas kiaaccupukanus ommnoOOK.

IIpu onieHKe 3HAHUM, YMEHUH U HABBIKOB yJalllUXCsl CIEAYET yUYUTHIBATh BCEe OMNOKY (rpyOble
HErpyObIe) U HETOUETHI.

11 I'pyObiMu cyuTAIOTCS OIIUOKM:

v/ He3HaHWE ONpeJeeHusT OCHOBHBIX IOHATHMN, 3aKOHOB, IMPABHJ, OCHOBHBIX MOJIOXKEHHUI
TEOpUH, He3HaHue (opMys, OOLIENPUHATHIX CHMBOJIOB O0003HAUYE€HUI BEIMYUH, €IUHHI] HX
M3MEpEHUS;

HE3HaHME HAaMMEHOBAHUHN €IMHUIl U3MEPEHUS;

HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE;

HEYMEHHE IPUMEHSATh 3HaHUS, AITOPUTMBI JUISl peLLICHUs 3a]1a4;
HEYMEHHE JIeTIaTh BEIBOJBI M 000OIICHHS;

HEYMEHHE YUTaTh U CTPOUTH TpaUKH;

HEYMEHHE MOJIb30BAThCS TIEPBOMCTOUYHIKAMH, YICOHUKOM U CIIPaBOYHUKAMH,
HoTepst KOPHS WIN COXPaHEHHE ITOCTOPOHHETO KOPHS;
oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;

paBHO3HAYHbIE UM OIIMOKY;

BBIYUCIIUTENFHBIC ONIMOKH, €CITH OHH HE SIBIISTFOTCS] OMTUCKOIA;
JIOTMYECKHE OIIUOKH.

1.2 K HerpyObiM ommokam cienyer OTHECTH

v/ HETOYHOCTh (OPMYJIHUPOBOK, OMpPEICICHUM, MOHITHI, TEOPHl, BBI3BAaHHAs HEIMOIHOTOM
OXBaTa OCHOBHBIX IIPU3HAKOB OMNPEIENSEMOr0 MOHSATHS WM 3aMEHOH OIHOTO - JBYX U3 OTHX
MIPU3HAKOB BTOPOCTETIEHHBIMU;

v HETOYHOCTH rpaduka;

v/ HepalMOHANBHBIA METOJ| PEIICHUs 3a/aud WM HEJIOCTaTOYHO MPOJAYMAaHHBIA TUIaH OTBETA
(HapylIeHHE JIOTUKH, TOIMEHA OT/IEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMH);

v/ HepanuoHaIbHbIe METOIbI PAbOTHI CO CIIPABOYHOM H JAPYTOif IUTEPATypOl;

v/ HeyMeHHe pelarh 3aj1a4u, BBIIOIHAT 3aJaHus B 00IIEM BHUJIE.

1.3 Henoueramu aABIAIOTCS:

v/ HepalMoHaJIbHbIE IPUEMBI BEIYUCIEHHN U TIPe0Opa3oBaHumii;

v’ HeOpeXHOE BBIMOJIHEHUE 3aMUCEH, YepTekKel, CXxeM, TpaduKOB

NN N N N N N NN



OIMIUCAHHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYHEHHUSA OBPA3OBATEJIBHOT'O ITIPOLHECCA IO TPEAMETY «AJI'EBPA»

Ocnamenue mporecca oOydeHus anredbpe obecredmBaeTcs OuOMMOTEYHBIM (BOHIOM
MeYaTHBIMH TOCOOMSIMH, a TaK)Ke HHPOPMAITMOHHO-KOMMYHUKATUBHBIMH CPEJCTBAMH, SKPaHHO-
3BYKOBBIMH MPHOOpAMHU, TEXHHYCCKUMH CpPEICTBAMU OOydYeHUs, Y4EOHO-NPAKTHYECCKUM U
y4eOHO-1a00paTOPHBIM 000PYIOBAHUEM.

YueOHO-MeToANYeCKHUIl KOMILIEKT:

1. Anre6pa: 7 knacc: y4eOHUK JJIs ydamuxcs o0meoOopa3zoBaTeabHbIX yupexaenuid / A.l.
Mepansk, B.b. Ilononckuii, M.C. SIxup. — M.: Benrana-I'pad, 2012.

2. Anrebpa: 7 Kkiacc: JOUMIAaKTUYECKUE MaTepUalibl: I[MOcoOWe Ui  ydamuxcs
obmeobpazoBarenbHbIX yupexaeHnuit / A.I'. Mepsnsik, B.b. [lononckuii, E.M. Pabunosuu, M.C.
Axup. — M.: Benrana-I'pad, 2013.

3. Anrebpa: 7 xinacc: meroamdeckoe mocobue / E.B. bymko, A.I'. Mepsmsik, B.b.
[Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2013.

CnpaBovHble MOCOOHSI, HAYYHO-TIOMYJISIPHAS M MCTOPUYECKAasi JIUTepaTypa

1. Aeaxanos H.X., [loonunckuu O.K. MatemaTuka: pailoHHbIe ouMnuanbl: 6-11 kmaccel. —

M.: IIpoceemenue, 1990.

2. I'aspunosa T./]. 3anumarenbHas matemaTtuka: 5-11 kmaccel. — Bonrorpan: Yuurens,
2008.

3. Jlesumac I'.I'. Hectannaptueie 3agaun no maremaruke. — M.: MJIEKCA, 2007.

4. Ilepau C.C., llepau b.C. CTpaHullbl pycCKOM MCTOPUU HA ypOKaX MaTeMaTUKH. — M.:

[Tegaroruka-Ilpecc, 1994.

5. Iuyyeun JI.@. 3a ctpanunamu yueOHuka anredpel. — M.: [Ipocsemienune, 2010.

6. Ilotia /[rc. Kak pemats 3agauy? — M.: [IpocBemenue, 1975,-

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

8. @apkosé A.B. MaTtemaTuueckue oluMmnuaasl B mkoise : 5- 11 kmaccel. — M. : Aiipuc-
IIpecc, 2005.

9. Duyuxnoneous nnsg aereit. T. 11: Marematuka. — M.: ABanrta-+, 2003.

10.http:/ /www.kvant.info/ Hayuno-momynspHbii (Qu3HKO-MaTeMaTHYECKUN >KypHAI
TSl IIKOJTBHUKOB U CTYJIeHTOB «KBaHT».

AN

IeuyaTHbIe MOCOOHUA
1. Tabnuusl no anredpe ayst 7-9 kaaccos.
2. IlopTpetsl BplAalOMMUXCS esTeNeil B 00J1acTH MaTeMaTUKU.
Y4eOHO-TpaKTH4YeCKOe U Y1eOHO-/1a00paTOPHOE 000py/I0BaHHE
1. Jlocka MarHuTHas.
2. KommnektT 4YepTEXKHBIX HMHCTPYMEHTOB (KJIACCHBIX W pa3daTOYHBIX): JIMHEWKa,
TpaHcnopTup, yroiapHuk (30°, 60°), yronsHuk (45°, 45°), HUpKyIb.
3. HabGopel ans mopenupoBaHus (LBeTHas Oymara, KapTOH, KalbKa, KJEH, HOMXHHUIIBI,
TUIACTHIIUH).
HNHuTepHeT-pecypcsl
www.sch2000.ru
www.ege.moipkro.ru
www.fipi.ru
ege.edu.ru
WWW.Mioo.ru
www.1september.ru
www.math.ru
www.allmath.ru
Www.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

KAJIEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE I10 AJITEBPE (A.I'. MEP3JISIK)
Knace 7
Bcero — 102 yaca

Tema ypoka Conep:xkanue ypoka

Buasl u cpeacra
KOHTPOJIA

Ilanupyemblie pe3yabTaThbl Jdomamnee Hara
3ajaHue nposejae
HHA
YpPOKa

IloBTOpeHune U cucremaTu3anus yueOHoro marepuaJja (3 yaca)

ey yueHuka:

IIOBTOPCHUC I[CflCTBPIfI ¢ OOBIKHOBCHHBIMU I[pO6$IMI/I, IIOJIOXKUTCIBHBIMU U
OTPHULATCIIbHBIMHA YU CJIIaAMU;

OO6oOmerne ¥ cucTeMaTH3alMs CBEICHHH O NMpeoOpa3oBaHWU OyKBEHHBIX
BBIPXCHUI U PEIICHHs ypaBHEHUI, OJTYUYEHHBIX B KypcaXx MaTeMaTuku B 5-6

Ilenu mexparora:
Coznanue ycnoBUM IJIsl aKTUBU3ALUUU apU(PMETHUECKUX HABBIKOB YYAILUXCS:
JNEUCTBUM C  OOBIKHOBEHHBIMH  JIpOOSIMHM,  JIECATHYHBIMH  JIPOOSMH,

IMOJIOKUTCIIBHBIMHA U OTPHULATCIIbHBIMY YUCIIAMHU,

Cozpmanue ycinoBud ansg 00OOIIEHUS M cHUCTEMaTH3alusi CBEACHUU O

KJIacCax. npeoOpa3oBaHUM  OYKBEHHBIX BBIPQKEHMM U pelIeHUs  YpaBHEHMI,
MIOJIYYEHHBIX B Kypcax MaTeéMaTUKH B 5-6 Kiaccax.
1 IToBTOpeHue 3a kypc 5-6 HarypanbHble uncia. 0l0) BeinonuaTe geicTeus ¢ IToBTOpUTH
KJIaCCOB OOBIKHOBEHHBIE IPOOH. HaTypaJIbHBIMHU YHCIIAMH, MIPONICHHBIN
Jecstuunble 1po0H. panMoHaIbHBIMU YHACIAMU U Marepuan
Parmonansuele uncia. CBoii- OOBIKHOBEHHBIMH JIPOOSIMH.
CTBa JEHCTBHH C
PaIMOHATBHBIMU YUCIIAMHU.
Haxoxxaenue npobu ot umcia,
YucIIa [0 3HAYEHHIO €T0
JIpooH.
2 [ToBTOpeHME 3a Kypc 5-6 VYparuenne. Kopenn c/p [ToHMMaroT, 9TO 3HAYUT PEITUTH [ToBTOPUTH
KJIaCCOB ypaBHeHus1. UTo 3HauuT pe- YpaBHEHHUE. IIPONICHHBIN
HIMTH ypaBHeHue. [IpaBuiia [IpumensITh M3ydeHHbIE NpaBUiia Mpu MaTepuan
IIEPEHOCA CIIAaraéMbIX U3 OJTHOU peuienuun ypasHeHuil. Ilomyqar
9acTU ypaBHEHUS B JPYI'YIO; BO3MOKHOCTb COCTaBJIAITh YPAaBHCHU
YMHOXEHHUS (IETICHHST) 00EHX IO YCJIOBUIO 33/1a4H U PEIliaTh UX.
4acTeil ypaBHEHUS HA OJTHO U TO




K€ 4MCJI0, HC paBHOEC HYIIIO

BxonHast KOHTpOJIbHAS CamocrosrenbHOe
paboa BBIIOJIHEHUE KOHTPOJIBHON
paboTHI.

K/P

BrimmoaHaTe neiicTBus ¢ [ToBTOpPUTH
HaTypaJbHbIMU YHCIIAMH, MPONICHHbBIN
palMOHANIBHBIMU YUCIAMH U Marepual

OOBIKHOBCHHBIMH JIPOOSIMH.
AHanu3upoBaTh U OCMBICIUBATH
TEKCT 3aJ1a4, TiepeopMyTHpoBaTh
yCJIOBHE, U3BJIEKATh HEOOXOTUMYIO
UHGOPMAIIHIO, MOJICTTHPOBATh
YCIIOBHUE C MTOMOIIIBIO CXEM,
PHCYHKOB, PEaJIbHBIX TPEJAMETOB.

I'nasa 1. JIuneiinoe ypaBHeHue ¢ oHol nepemenHoii (14 yacon)

ey yyenuka:
N3yunte Moaynp «JInHEWHOE ypaBHEHHUE C OJJHOM IEPEMEHHOW
J1s 3T0r0 HEe0OXOAUMO:

v

v

v

OBJiaeTb yYMEHHSAMM:

BoinonHATe  paBHOCHUIIBHBIE TPEOOpPa30BAHUSA,
YPaBHEHUS;

OBnaneHne yMEHHEM ONPENENATh, SBISETCS JIM YHCIO pEIIeHHEM
JMHENHOIO ypaBHEHUS;

Pemrate nuHeENHbIE YpaBHEHHs Pa3IMYHBIMU METOJAMU;

pemas JMHEHHbIE

v

IMenu meparora:

Co3pnaHue yciaoBul Ui TOTO, YTOOBI yJallMecs MOJIyYMIIN LEJI0CTHOE
IIPEJCTaBICHUE O JUHEHHBIX YPAaBHEHUSX;

Cozpmanue ycnmoBuil g TOro, 4YTOOBl yyaliuecs MOJIYYHIN
IPEJICTaBICHUE O JIMHEWHBIX YPABHEHMSIX KaK O MaTeMaTH4YeCKOU
MOJIENIN PEATIbHOW CUTYaIINU;

Co3naHue ycnoBUH Ul OCBOGHUS YYaIIUMUCS CLIOCOOOB MPEAMETHBIX
JNEUCTBUM PELICHUIO O JINHEWHBIX YPABHEHUSX;

Ilomomps B OBJIaieHHMN HABBIKAMM y4YacCTHs B JUAJOre, IOHUMaHUs
TOYKH 3pEeHUsl coOeceHUKA, IPU3HAHMS MTpaBa Ha MHOE MHEHHUE.

XapakTepucTHKAa OCHOBHBIX BU/J0B Y4eOHOM 1eAATeIbHOCTH YUYeHUKa (Ha ypoBHe YVY/I)

Pacnosnaseams 4ncioBble BBIpaXKEHUS U BBIPAXEHUS C IEPEMEHHBIMY, JIMHENHBIE ypaBHEHUS. [[pUBOANTH TPpUMEPHI BBIPAKEHUN C IEPEMEHHBIMH, JINHEHHBIX
ypaBHeHUN. COCTaBIIATH BbIpaXXEHHE C MEPEMEHHBIMHU 110 YCIOBHIO 331a4U. BBINONHATE IpeoOpa30oBaHus BEIPAKEHUI: IPUBOAUTD [10J00HBIE CllaraeMble,
packpeIBaTh CKOOKU. HaxouTh 3HaueHNE BBIPAXKEHHSI C TIEPEMEHHBIMU TIPY 33/1aHHBIX 3HAYCHUAX nepeMeHHbIX. Kinaccudunuposars anredpanyeckue
BbIpaxeHMs1. ONKCHIBATh LIE€IbIE BEIPAKEHUS.
Dopmynuposams OlpenieleHre TUHEHHOro ypaBHeHUs. PemaTh nnHeliHOe ypaBHEHHE B 00mieM Bujae. MHTepnpeTHpoBaTh ypaBHEHHE KaK MaTeMaTHYECKYIO
MOJIeJIb pealbHOM cuTyaluu. ONKChIBaTh CXEMY PELIEHUS] TEKCTOBOM 3aJa4ui, IPUMEHATD €€ IS pelIeHMs 3a/1a4

4

Beenenue B anredpy YuciioBble BBIpAKEHUS U
BBIPAKCHMS C IEPEMECHHBIMU,
JIMHEUHBIC YPaBHEHUS.

[TpuBOAUTHE TPUMEPHI

010

VYyamuiicss Hay4uTCsl BBIYUCIIATh
3HAYEHHUE YMCIIOBOTO BBIPAKECHUS,
HAaXOJUTb 3HAYEHUE BBIPAKECHUS C
MIEPEMEHHBIMU NPH 3aJAHHBIX

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




BBIPAXCHUI C IEPEMEHHBIMU,
JIMHEUHBIX YPAaBHEHUM.
CocTaBnATh BBIPAKEHUE

C IEPEMEHHBIMM I10 YCIIOBUIO
3aJ]a4H, LIEJI0€ BBIPA)KCHHUE.

3HAYCHUAX nepeMeHHoﬁ.

) Beenenue B anredpy bykBeHHOE BBIpaKEHHUE, M VYyamuiics Hayuutces Beluncaath | [1.1 Ne5(3,4),
YHUCJIOBOE BBIPaKCHHE, 3HAUCHUE Ne 1(1-3), 3HAYECHHE YMCIIOBOTO BeIpaXkeHus, | 14, 24
YHCIIOBOTO BBIPAKEHUS, 2(1-3),3(1-3) peniaTh 3aa4u ¢ TOMOIIIIO
HepEeMEHHas1, BBIPAXKEHUSI C COCTaBJICHUSI YU CIIOBBIX
IIEPEMEHHBIMU, 3HAUECHUE BBIPAKEHU.
IepEeMEHHOI1, 3HaueHne
BBIPAXECHMSI C IEPEMEHHBIMHU.
6 JIuneliHOE ypaBHEHHUE C JIuneiiHoe ypaBHEHHE C OHON IM VYyamuiics HayuuTcs I1.2, Bonpocsl
OJIHOM IepeMeHHOMN IIEPEMEHHOM, ONpeIesIeHuE, Ne 4,5 pacrno3HaBaTh U pelaTh 1-2, Ne35, 38.
KOpPHU JINHEMHOTO YpaBHEHMSL. JMHENHbIC YPAaBHEHHUSI.
7 JInHeitHoe ypaBHEHHUE C JInHeitHoOe ypaBHEHUE C OJHOMU M VYvyamuiicss HayduTCcs peniaTh I1.2, No40, 42,
OJIHOM TIEpEMEHHOM MIEPEMEHHOM, OIpe/iesieHuE, Ne 1(4), YpaBHEHUS, CBOISIINE K 44, 58.
KOPHU JITHEHHOTO YpaBHEHHSI. 2(4-7),3(4) JTMHEHHBIM YPaBHEHUSIM.
8 JIuHeliHOE ypaBHEHMUE C JIuneliHOEe ypaBHEHHE C OAHOU M VYyamuiics HayduTCs penarhb I1.2, Irp. Ned6,
OJIHOW TIEPEeMEHHOM NIepEMEHHOM, OTpeieNieHue, Nel1(3-6) JTUHENHbIe ypaBHEeHUsI ¢ MoayieM | 63, 50; 2 rp.
KOPHU JIMHEWHOT'O YPaBHEHUS. U IIapaMeTPOM. Ned8, 52 (1-
3),69.
9 JIuHeliHOEe ypaBHEHME C JIuneliHOe ypaBHEHHE C OAHOU M VYyamuiics HayduTCs peIaTh I1.2,
OJIHOM MEPEMEHHOM MIEPEMEHHOM, ONPEICIICHHE, Ne 12-15 YpaBHEHUS, CBOJIAIINE K No46,48,50
KOPHH JJMHEWHOTO ypaBHEHHUS. JVMHEWHBIM YPaBHEHMSIM.
10 | JIuneliHOE ypaBHEHHUE C JIuHeitHoe ypaBHEHUE C OJHOU M VYyamuiicss Hay4uTCcs peniaTh I1.2, No52 (4-
OJIHOM TIEpEMEHHOM MIEPEMEHHOM, OIpe/ieNieHue, Ne 19-23 ypaBHEHUS, CBOSIINE K 6), 67, 73.
KOPHH JIMHEMHOTO ypaBHEHUSI. JMHEHHBIM YpaBHEHHSIM.
11 Pemenue 3amau ¢ MartemaTtndeckas MOJICIIb, JAM VYyamuiics pemaeTr ypaBHEHUS U I1.3, Ne8O0, 82,
IIOMOILBIO YPaBHEHUI AJITOPUTM PEILIEHUs TEKCTOBBIX Ne 24,26 3aJauu MpU MIOMOLIM ypaBHEeHMH; | 84.
3a;ad. BBIOMpAET yAOOHBII CIOCO0
pelIeHNs 3aJauH.
12 Pemenue 3amau ¢ MaremaTuueckasi MOJENb, M VYyamuiics pemaet ypapaenuss 1 | [1.3, 1 rp.
IIOMOILBIO YPaBHEHUI AJITOPUTM PEILIEHUs TEKCTOBBIX Ne 29,30 3a/1a4M Npy oMoIY ypaBHeHui; | Ne88, 90,
3azad. JEHCTBYET MO 3aIaHHOMY H 125(3), 2 p.




CaMOCTOATEILHO cocTaBiienHomy | 87, 90, 125(4).
TUTAHY PEUIeHUS 3a1a4u.
13 Pemrenue 3agau c MatemaTrndeckas MOJICIIb, M VYyamuiicst caMOCTOSATENLHO I1.3, Ne100,
IIOMOUIbIO YPaBHEHUN QJITOPUTM PELIEHUS TEKCTOBBIX Ne 40 Oo0Hapy>KUBaeT 106, 119.
3a/1ad4. U yCTpaHsET OMIMOKHU
JIOTHYECKOT0 U apu(PMEeTUIECKOTO
XapakTepa
14 Pemenue 3amau ¢ Maremarudaeckast MOJICb, M VYyamuiics 3aKpervisieT HaBbIKA I1.3, Ne108,
MIOMOIIIbKO YPABHEHUI AJITOPUTM PEILICHUS TEKCTOBBIX Ne 32,36 pelieHust 3aj1a4 ¢ TOMOIIbIO 111, 128.
3a/1a4. ypaBHEHUs, GOpMYIIUpYyET
HaBBIKM pEIICHUS 3a/1a4 Ha
IPOU3BOUTEIIEHOCTH IIOMOIIBIO
ypaBHEHUH

15 | Pemenue 3amau ¢ Maremaruueckasi MOJIEIb, M VYyamuiics HayuuTCs peniaTh I1.3, Ne104,
MOMOIUIBIO YpaBHEHUN AJITOPUTM PEIIECHUS TEKCTOBBIX Ne 33,39,41,42 3a/1a4yd Ha IPOU3BOAUTENIbHOCTL ¢ | 113, 117.

3a1ad4. IIOMOILBIO YPAaBHEHHH.

16 [ToBTOpEeHue u JluneliHoe ypaBHEHUE C OAHOU p/T Vuamuiics momaroBo I1.1-3
CUCTEMAaTH3aIHsI YIeOHOTO | IEPEeMEHHOH, OIIpeIeIICHHE, KOHTPOJIMPYET MPABIWIBHOCTH H MTOBTOPHTb,
Marepuana KOPHU JIMHEWHOT'O YPaBHEHUS. IIOJIHOTY BBINIOJIHEHUS anroputMma | Nell4, 127,

MaremaTndueckas MOJIEIIb, BBIIOJIHEHUS 3aJJaHUH I10 130.
QITOPUTM PEUICHHS TEKCTOBBIX MOBTOPSIEMO TEMe
3a7ad.

17 | KonTpoabHas pa6ora JIuneiitHoe ypaBHeHue ¢ onHOM | CaMocTOATENBbHOE | Y4YalUICs CaMOCTOATEIBHO I1.1-3

Ne 1 IIEPEMEHHOM, OIIPEEIICHUE, BBIIIOJIHEHUE MIPUMEHAET TEOPETHUECKUI IIOBTOPUTH
KOPHH JTUHEHHOTO ypaBHEHUSI. KOHTPOJIbHON MaTepuan, U3y4yeHHbIA Ha
Marematnueckast MOJENb, paboTBhL. NpEABIAYIIAX YPOKaX, MPH
QITOPUTM PEIICHHS TeKCT.3a/1a4. pElIeHNN KOHTPOJIBHBIX 3aJaHui

I'aasa 2. [leanie Boipaxenus (52 yaca)

CreneHb ¢ HATYpaJbLHBIM NIOKA3aTeJIeM H ee CBOHCTBA.

emn yveHuka:

v
v
v

OcBoeHnue noHsATUs «T0XIECTBEHHO paBHbIE BhIpAXEHU. T0XK1eCTBA»
OcBoeHUe TTOHATHS «CTENIEHBb C HATypaIbHBIM ITOKa3aTeIeM,
OBJIa,Z[GHI/Ie YMGHI/IGM HaXOo4UuTh HaTypaHI:HyIO CTCIICHBb 4YHCJIia,
MIOJIL30BATLCS TAOIULIEH CTEIEHEN;

OBJIa,Z[GHI/Ie YMGHI/IGM HCII0JIb30BaTh CBOfICTBa CTCIICHU OJIs

Ilenu nenarora:

Opranuzanys I[03HABATEIbHOW JEATENbHOCTH 110 BBIBOJY COBMECTHO C
YYalIMMHUCS TOXKJIECTBEHHO pPABHBIX BBIPAXKEHHM, TOXKIECTB, CBOMNCTB
CTEIICHEH;

Co3manne yCIOBHM [IJIi TOTO, YTOOBI ydYalluecss HayYWIUCh TPUMEHSTH
CBOWCTBA CTENECHHU JJIsl YIIPOIICHHUS alIre0pandecKUX BBIPAKCHUH;




Hp606pa3OBaHI/I${ anre6pa1/1qecm/1x Bpra)KeHHﬁ. COS,I[aHI/Ie YCJ'IOBI/If/'I IJIs1 BBEACHHA CTCIICHHM C HYJICBBIM I10Ka3aTCIEM Kak
TIOHATHUA, HC IPOTUBOPCHAICTO N3YUCHHBIM CBOMCTBaM CTCIICHHU.

XapakTepuCcTHKA OCHOBHBIX BU/JI0OB Y4eOHOM JeSiTeJIbHOCTH Y4eHUKA (Ha ypoBHe YY)

DopMyIMpPOBATH OIIPEACIICHUS . TOKACCTBEHHO PABHBIX BBIPAKEHUMN, TOKIECTBA, CTEIIEHU C HATypaJIbHBIM I10Ka3aTelIeM, OJHOWIECHA, CTAHAAPTHOIO BUAA
OJITHOWIEHA, KOA(P(PHUIMEHTA OJTHOWIEHA, CTENIEHH OJHOUWIEHA, MHOIOWIEHA, CTENIEH! MHOTOYJICHA;

ceoticmea: CTENEHH ¢ HaTypaJIbHBIM I10Ka3aTeNIeM, 3HaKa CTEIICHH;

npaeuia: 10Ka3aTeNnbCTBa TOXKIECTB, YMHOKEHHUS OJTHOYICHA HA MHOTOYJICH, YMHOXXEHHUSI MHOIOWICHOB.

Jloka3bIBaTh CBOICTBA CTENIEHH C HATYPaJIbHBIM ITOKa3aTeNeM. 3alrChIBaTh M TOKA3bIBaTh (POPMYIIBI: IPOU3BEACHHUS CYMMBI U Pa3HOCTH JIBYX BBIPAXKEHHIA,
Pa3sHOCTH KBaJpaToB JIBYX BbIpa)KEHUIl, KBaJjpaTa CyMMbI U KBaJjpaTa pa3HOCTH JIBYX BbIpaKE€HHH, CyMMBbI KyOOB M Pa3HOCTH KyOOB /IBYX BbIpa)KEHUH.
Brrancnare 3HaYeHrnE BRIPAXKEHUH C TepeMeHHBIMU. [[pUMEHSATh CBOMCTBA CTETIEHU /ISl IPeoOpa30BaHus BRIPAKEHHUH. BBINONIHATE yMHOKEHHE OJHOYIICHOB U
BO3BEJICHUE OJHOUWICHA B cTeneHb. lIpUMBOOUTH OJHOWIEH K CTaHJApPTHOMY BMJy. 3alUCBhIBATh MHOTOWIEH B CTaHAAPTHOM BHJE, ONPEACIATH CTEICHb
MHorouseHa. [IpeoGpa3oBbIBaTh MPOU3BENECHNUE OJTHOUICHA U MHOTOWIEHA; CyMMBbI, Pa3HOCTH, MIPOU3BEACHUS IByX MHOTOWIEHOB B MHOTOYJIEH. BBINOIHATH
pa3yioKeHUEe MHOTOYJIEHAa HAa MHOXMTEIM CIOCOOOM BBIHECEHMs OOLIEro MHOXHUTEINS 32 CKOOKH, CIIOCOOOM TpYNIHMPOBKH, 1O (opMyjiaM COKPALIEHHOTO
YMHOXEHHUSI UM C INPUMEHEHHEM HECKOJIbKUX croco0oB. Mcnonp30BaTh ykazaHHblE NpeoOpa3oBaHUs B IPOLIECCE PEIICHUS YPAaBHEHMM, JOKa3aTeJIbCTBa
YTBEPKACHUM, PEIICHUS TEKCTOBBIX 3a/1a4

18 | ToxmecTBEHHO paBHBIC ToXAECTBEHHO paBHbIE M VYuyamumiics HayunuTces onpenenstb, | [1.4, Nel34,
BbIpaKeHUs. ToxaecTBa BBIPAKECHMS, TOXKIECCTBA, Ne 44 SIBJISIETCS JIM PABEHCTBO 137,139, nom.
TOKJIECTBEHHBIE TIPE0OpPa30BaHUSI. TOJIECTBOM, 1OKa3bIBATh Nel5I.
TOXKJIECTBA.
19 | ToxmecTBEHHO paBHBIC ToXAECTBEHHO paBHbIE M VYyammiics HayunuTcs nqokaseiBaTh | [1.4, Nel43,
BbIpakeHMs. ToxaecTBa BBIPAKEHMSI, TOXKIECTBA, Ne 45-46 TOXKJIECTBA. 145, 150.
TOKJIECTBEHHBIE TPEOOPA30BaHUSI.
20 | CremneHb C HaTypaIbHBIM CremneHb, OCHOBaHHE CTEIICHH, M YMET NpUMEHATH CBOMCTBA 1.5, Bomp. 1-6,
MOKa3aTeyieM MOKa3aTellb CTENEHU, CBOMCTBO CTEMEeHEN ISl yIIPOLIECHUS Nel56, 158,
BO3BC/ICHHS B CTCIICHD YHCIIOBBIX U alreOpandecKux 198.
HEOTPHUIIATEIILHOTO YHCIIA, BBIpXCHUI; TPUMEHSTh
CBOICTBO BO3BEICHUS B CTCIICHD CBOICTBA CTEICHEH IS
OTPHUIIATEITLHOTO YHUCIIA. YIPOIIEHUS CJIOKHBIX
anredpandeckux apooeit
21 | CremneHb ¢ HATYpAITBHBIM CreneHb, OCHOBaHUE CTETIEHHU, M VYyamuiics Hayuutcs Beruucaars | IS5, 1 rp.
rokazarTejieM IMoKazaTellb CTEIIEHH, CBOMCTBO Ne 49,51 3HAYEHUE BBIPAKCHUM, Nel63, 165,
BO3BEICHUS B CTEIEHD COZEpKAIINX CTENEHb. 199; 2 rp.
HEOTPULIATEIILHOTO YUCIIA, Nel67, 176,
CBOWCTBO BO3BEIECHUS B CTEIIEHD 199.
OTPULIATEIILHOTO YHUCIIA.




22 | CreneHb ¢ HATypajIbHBIM CreneHb, OCHOBAaHME CTCIICHH, M Vyamuiics Hayuutcs Beruucnarh | [1.5, Nel81,
okKasarejieM IoKa3aTeJib CTENEHU, CBOMCTBO Ne 47-50 3Ha4YE€HHE BBIPAKECHUH, 186, 190, 192.
BO3BEJCHMS B CTEIEHD COJIEpXKAIINX CTCIICHb.
HEOTPUIIATEIILHOTO YUCIIA,
CBOICTBO BO3BEJIEHHUS B CTENEHD
OTPULIATEIIHHOTO YHUCIIA.
23 | CBoiicTBa CTEICHHU C JlokazarenbCcTBO, TEOpEMA, M VYvyamuiics ymeeT NIpuMeHsTh I1.6. Ne205,
HATypaJbHBIM MIOKa3aTelieM | OCHOBHOE CBOMCTBO CTEICHH, Ne 57-59 CBOICTBaA CTENEHEH IS 207, 210, 212.
CBOICTBO CTEIEHH C YIPOILEHUS YUCIIOBBIX U
HATypaJIbHBIM MTOKA3aTEIIEM. anreOpanvecKux BhIPAKEHUI;
MIPUMEHSTh CBOMCTBA CTENIEHEH
JUTSL YIIPOILICHUSI CIIOKHBIX
anreOpanvecKux ApoOei.
24 | CBoiicTBa CTEIICHHU C OcCHOBHOE CBOMCTBO CTETICHH, M VYyamuiicss ymMmeeT NIpuMEHSTh I1.6, No216,
HaTypaJbHbIM IIOKA3aTeJIeM | CBOWCTBO CTEIEHU C Ne 56,60 npaBuja YMHOXEHUS U JACJICHUS 218, 220,
HATypaJIbHBIM MTOKA3aTEIIEM. CTENEHEN C OTMHAKOBBEIMU 222,232,
MOKA3aTEeNSIMH JTsl YIPOIICHUS
YUCJIOBBIX U aJIreOpandecKux
BBIPAKCHHI; HAXOJIUTh CTETICHb C
HYJIEBBIM TTOKa3aTeJIeM.
25 | CBoiicTBa cTENEHH C OCHOBHOE CBOMCTBO CTEIICHH, IM Yuyanuiicss MOXKET HaXOIUTh I1.6, Ne237,
HaTypaJbHBIM MOKA3aTeJIeM | CBOMCTBO CTEIEHU C Ne 61-64 CTENEeHb C HATypaJbHBIM 239, 246, 249.
HATypaJIbHBIM MOKa3aTeleM. IoKa3zaTelieM. Y MeeT HaXOJIUTh
CTENEeHb C HYJIEBBIM MTOKa3aTEeIeM.
MoryT apryMeHTHpOBaHO
000CHOBATh PaBEHCTBO a° =
OnHouwneHbl. ApudMeTnyeckre onepanuy HajJa OJJHOYICHAMM.
Hean yuyeHuka: Ileau nmexparora:
v OCBOEHHE TIOHATHS «OJHOUIEHY, «KOIPPHUIUEHT OJHOUIECHAY, v' Cospanue yciaoBMi Juis (POPMHUPOBAHMsS TPENCTABICHUM yJaluxcs
«CTaH/IAPTHBIN BUJ OJHOYIIEHAY», «CYyMMa OJTHOWICHOBY; 00 OHOYJIEHE M €TO CyMME KaK JIEMEHTOB MAaTEMaTUUYECKOTO S3BIKA;
v OBjazieHHe€ YMEHUEM NPUBOIUTH OJHOWIEH K CTAHAAPTHOMY BHY, v' Co3zganue YCIOBHM I TOro, 4YTOOBI ydYalldecs OCO3HAIM, YTO
BBIIOJIHATH CJI0KEHHE U BEIYUTAHHUE OJHOWICHOB. CTaHJAPTHBIA BHJ OJHOUYJIEHA — camas MpocTas ¥ ymoOHas dopma
v

OBJIEI,Z[GHI/IG YMCHHEM UCIIOJIBE30BATh CJIOXKCHUC U BEIYUTAHUC

€10 3aIIucCu.




OAHOYJICHOB AOJIsA HpCO6p830BaHI/IH anre6pa1/mec1<lzlx BBIpa)KeHI/If/'I.

26 | OgHOUICHBI OpnHowIeH, OJHOWIEH B JIM VYyamuiics yMeeT HaXOAUTh I1.7, Bomp. 1-
CTaHJIAPTHOM BUJIE, ONIPEACIISITH Ne 65-66 3HAYEHUE OJJHOWICHA IIPH 5, 1rp.
CTETeHb ¥ KOAPPHUIIUEHT YKa3aHHBIX 3HAYEHUSX Ne264, 268,
OJIHOYJIEHA. NepEeMEHHBIX. YMeeT IPUBOAUTH 287: 2
K CTaHJApTHOMY BUAY CJIOKHbIE rp.Ne266, 287,
OJIHOWICHBI; paboTaTh 10 288.
3a/IAHHOMY QJITOPUTMY
27 | OgHo4IeHbI OnHouJIeH, OJHOYWICH B IM VYyamuiics HayuuTcs I1.7, Ne272,
CTaH/IapTHOM BUJE, OIPEIEISATh Ne 69-70 IpeoOpa3oBbIBaTh BhIPAXKEHUE B 274,277, 281.
cTerneHb U KodppuimeHt OJIHOWICH CTaHJIapTHOTO BHUJIA.
OJHOYJICHA.
MHoroujeHsl.
Heaun yyeHuka: Ileaun memarora:
v" OcBOEHHE TOHATUSA «KMHOTOUWIEHY, «KOI(PPHUIUEHT MHOTOUIEHAY, v' Cosnanue ycnoBuii s GopMHUPOBaHUs MPEACTABIEHUH yUaMXCs 00

«CTaHJAPTHBIM BUJI MHOTOUJIEHAY, «CyMMa MHOTOYJICHOBY; MHOTOYJIEHE U €r0 CYMME KaK 3JIEMEHTOB MaTEMaTUYECKOTO S3bIKa;

v' OBjiaJicHie YMEHHEM IPUBOJUTH MHOTOWIEH K CTAHIAPTHOMY BH]LY, v Opranusaiys y4eOHO-T03HABATENLHOM JEATENLHOCTH M0 OBJIAJICHUIO

BBITIOJTHSATH CJIOJKEHHE U BEIYMTAHWE MHOTOYJICHOB. YMEHHMsI BBINIOJNHATH JEHCTBUS HaJ MHOTOYJIEHaMH (CymMma H

v' OmnajieHne YMEHHEM UCIIOIB30BaTh CIIOKEHHE M BEIYUTAHHE pPa3HOCTh);

MHOTOYJICHOB Il TPeoOpa3oBaHus anredpandeckux BhIPaKEHUH. v' Co3gaHue YCIOBHM I8 TOTO, YTOOBI yYam[Mecs OCO3HAIIM, YTO
CTaHJApTHHINA BUJI MHOTOWICHA — caMasi TIpocTast ¥ yaoOHas opma ero
3aIIMCH.

28 | MHOro4JIeHBI MHorouieH, 4jeHbl MHOTOYJICHA, IM VYvyamuiicss HayuuTcs I1.8, No294,
JBY4YJIECH, TPEXWIEH, TOJJOOHBIE Ne 74-75 pacrno3HaBaTh MHOTOUJIEHBI, 296, 298.
YJIEHbl MHOTOWJIECHA, IPUBEICHUE ONpEJIENATh CTENEHb MHOTOUJICHA,
MOJJOOHBIX YJIEHOB MHOT'OYJICHA; peoOpa3oBHIBATh BEIPAKEHUE B
MHOTOYJICH CTaHIAapTHOTO BHJIA; MHOT'OUJIEH CTaHIapTHOTO BU/JA.
CTereHb MHOTOYJICHA, HYJTh
MHOTOYJICHA.

29 | CioxeHue U BEIYMTAHHE CrnoxeHre MHOTOUJICHA, M Vyamuiics Hayuntcs ckinaasiBath | [1.9, Ne307,

MHOT'OYJICHOB BBIYUTAHAE MHOTOWICHA. Ne 76 U BLIYUTATH MHOTOYJIEHBI. 309, 312.

30 | CnoxxeHue U BEIYUTAHHE CrnokeHHre MHOTOYJICHA, IM VYwyammumiics Hayuntes ckianbiBath | 11.9, Ne316,
MHOTOYJIEHOB BBIYNTAHUE MHOTOWIEHA. Ne 77,81,82 Y BBIYATATh MHOTI'OYJIEHBI. 318, 320, 322.




31 | CnoxxeHne U BHIYUTAHUE CI0’)keHre MHOTOYJICHA, M VYyamuiics Hayuutcs npumensats | 11.9,1 rp.
MHOTOYJICHOB BBIYMTAHHE MHOTOYJICHA. No 78(1),79(1), | cnoxkeHue W BBIYUTAHHE Ne326, 329,
80(2) MHOTOYICHOB IIPH PEIICHUN 334; 2 rp.
MaTeMaTUYECKHUX 3a1a4. Ne327,
344(1),349.
32 | KonurpoabHasi pagora Ne 2 | CiioxeHre MHOTOWIEHA, Pewenne Hcnone3yror paznudHble NPUEMBL [ToBTOpPUTH
BbIUMTAHUE MHOTOUJICHA. KOHTPOJIbHOU IPOBEPKHU MPABUILHOCTH MPOUICHHBIN
paboThI HaxO0KJICHUs 3HAUCHUS Marepuanl
YHCIIOBOTO BBIPAYKEHUS
33 | YMHOXeHue oqHOowIeHa HA | [IpaBriIo yMHOKEHUS OJTHOYICHA M VYyammiics HayunuTces BeIMONAHATE | [1.10, Ne356,
MHOT'OYJIEH Ha MHOTOYIEH. Ne 92 YMHOKEHHE OJHOYJICHA Ha 358, 360.
MHOTOYJICH.
34 | YMmHOxeHue oqHowieHa Ha | [IpaBuiio ymMHOMKEHUsI OJTHOUJICHA IM VYyamuiicst BBIIOJIHSET I1.10, Ne364,
MHOTOYJICH Ha MHOTOYJICH. Ne 93(1- YMHOXCHHE MHOTOWICHA Ha 367, 379.
3),94(1),95 OJIHOWIEH, BBIHOCUT 3a CKOOKHU
OJIHOWICHHBI MHOXUTEJb.
35 | YMHOxeHHe ofHOWwIeHa Ha | [IpaBuiio yMHOXEHHs OlHOUJIEHA M VYyamuiicss BBINOIHSAET I1.10, 1 rp.
MHOTOWICH Ha MHOTOWIEH. Ne 96,100(5-8) | yMHOXEHHE MHOTOWICHA Ha Ne370, 372,
OJHOYJIEH, BLIHOCUT 3a CKOOKH 387; 2 1p.
OJIHOWIEHHBLIH MHOKHUTED. Ne371, 374,
381.
36 | YMHOXeHHMe onHOWIeHa Ha | [IpaBuiio yMHOXEHHS OTHOUYJICHA JIM VYyamuiics Hayuutcs BeionHATh | [1.10, Ne376,
MHOTOUJIEH Ha MHOTOYJIEH. Ne 101,102, YMHOKEHHE OJHOYJIEHA Ha 383, 385.
100(3-4) MHOTOWIEH NPH PEIICHUH 3a]1a4..
37 | YMHOXEHHEe MHOTOYJIEHA IIpaBuno yMHOXKEHUS JIM VYyammiics Hayuntesa npuMeHats | [1.11, Ne393,
Ha MHOTOYJIEH MHOTOYJIEHA Ha MHOTOYJIEH. Nel03 YMHOKE€HHSI MHOTOYJIEHA Ha 395, 397.
MHOTOUJIEH.
38 | YMHOXXeHHe MHOTOUJIeHa IIpaBuno yMHOXKEHUS M [IpaBuiio yMHOXEHUS IT.11, Ne399,
Ha MHOTOYJIEH MHOTOYJIEHa Ha MHOTOYJIEH. Ne104,105(1-2) | MHOTOYICHA HA MHOTOYWIEH MTPH 401, 404.
penieHnu 3aaad.
39 | YMHOXEHHe MHOTOYJIEHA IIpaBuno yMHOXKEHUS JIM [IpaBuiio ymMHOXeHUA IT.11, Ne408,
Ha MHOTOYJIEH MHOTO4JIEHAa HA MHOTOYJIEH. Nel06(1) MHOTOWIEHa HA MHOTOYIEH IPH 411, 427.
,105(3-4) pEIICHUH 3a/1aY.
40 | YMHOXXEHUE MHOTOUICHA [IpaBuiio yMHOXEHUSA M YMeIT pemaTh TEKCTOBBIE I.11, 1 rp.
Ha MHOTOYWIEH MHOTOYWIEHA Ha MHOT'OYJIEH. Ne108-110 3ama4yu, MaTeMaruueckas monuens | 412, 421, 428;




KOTOPBIX COACPIKHUT
IIPOU3BCACHUC MHOTOYJICHOB.

2r1p. 415, 417,
428.

41 | PaznoxeHue MHOTOWICHOB | Pa3iokeHne MHOTro4sIeHa Ha M VYvyamuiicss HayduTCs I1.12, Bomp.
HA MHOXUTENIM. BhIHECEHNE | MHOXKHUTENH, BEBIHECEHUE O0IIETO Nel11,113(1-2) | packiaapiBaTh MHOTOYJICH Ha 1,2 Ned434,
00IIeEro MHOXKUTENIA 3a MHOKATEIIS 38 CKOOKH. MHOKHTEIH, UCIIOIB3YS METO]T 436, 438, 440.
CKOOKH BBIHECEHHUS 00IIETO MHOKUTEIIS

3a CKOOKHU.

42 | Pa3noxeHne MHOTOYWICHOB | PasiiokeHre MHOTO4YJICHA Ha M YMeroT pemaTth TEKCTOBbIE I1.12, No442,
Ha MHOKATENIU. BeiHeceHne | MHOKHTEIIH, BEIHECEHHE OOILETO Nell4 3aJa4d, MaTeMaThueckas Monens | 444, 448, 456.
00111eT0 MHOXKHUTEIS 32 MHOHTEJS 32 CKOOKHU. KOTOPBIX COJEPIKUT
CKOOKU POU3BEIEHUE MHOTOUYJICHOB.

43 | Pa3noxeHne MHOTOWICHOB | PasznoxxeHne MHOro4ieHa Ha JIM Yyamuiics ymeeT NpUMEHTh I1.12, 1 rp.

Ha MHOJKHMTCIIM. BEIHECeHHE | MHOMKHMTEIIM, BEBIHECEHHE OOIIEro Nel12,113(3-4) | npuém BeIHECEHHUS OOIIErO No445, 454,

00LIero MHOXKHTENS 32 MHOKUTEJS 38 CKOOKH. MHOKUTEJS 38 CKOOKHU 1151 460: 2 rp.

CKOOKH YIPOLIEHUS BBIYUCIICHHI, No445, 458,
pelIeHNs MaTeMaTHYeCKuX 3a1ad. | 472.

44 | TlonyronoBas Mmorounensl, apupmeruueckue | Pemenue Hcnons3yroT paznuyHbie MPUEMBI [ToBTOpPUTH

KOHTpOJIbHAasA padoTa JICHCTBHSI C MHOTOYJICHAMU, KOHTPOJIBHON IIPOBEPKU IIPAaBUIIBHOCTU POV ICHHBIN
pa3oXeHHe MHOTOUJIEHOB Ha paboThI HAXOK/JICHUS 3HAUECHUS MaTepuan
MHOYKHUTEJIH, BBIHECEHHE 00I1IeT0 YHUCJIOBOT'O BBIPAKEHUS
MHO>KUTEJSI 38 CKOOKH.

45 | Pa3noxenue MHOro4sieHOB | MeTo IrpynIupOBKH. JIM VYyamuiics HayduTcs I1.13, Ned477,
Ha MHOXXHTENIN. MeTox Nell17(1), packiaJplBaTh MHOTOWJIEH HA 479, 481.
TPYNITAPOBKH. 116(1-4) MHOXHUTEIH METOJIOM

TPYIIUPOBKH.

46 | Pa3noxxeHne MHOTOYICHOB | MeToa rpyniupoBKH. M VYuyamuiics HayduTcs I1.13, Ne483,
Ha MHOXXHTEeIN. MeTox Nell8 packiiagpBaTh MHOTOWIEH HA 485(1,2), 495.
TPYIITUPOBKH MHOXHUTEH METOJIOM

TPYIIUPOBKH.
47 | Pa3noxxeHne MHOTOYICHOB | MeToa rpyniupoBKH. M VYyamuiics yMeeT BBIIIOIHATh I1.13,
Ha MHOXXHUTENH. MeTop Nel19, pasiokeHue MHOTOWIECHA Ha No485(3.,4),
IPYNIHAPOBKH 116(5-8) MHOXHUTEIH CII0COO0M 488, 496.
TPYNIUPOBKU MO aJITOPUTMY.
48 | KonrpoJubHas padora Ne 3 | MHorownensl, apupmernueckue | Pernenune Hcnons3ytor paznuunsie npuémsl | [1.10-13
JIENCTBUSI C MHOTOWJIEHAMH, KOHTPOJIbHOU MIPOBEPKHU MPABHIbHOCTH TTOBTOPUTD.




METOJTbI PA3JI0KCHUS
MHOI'O4JICHOB HaA MHOXXUTCIJIN,
BBIHECEHHUE OOIIIETO MHOKHTEIIS
3a CKOOKH.

paboThl

HaXO0XICHUS 3HAYCHUA
YHCJIOBOT'O BBIPAXKCHUSA

49 | IIpousBenenue pazHoctd U | Dopmysa COKpaIIeHHOTO M Vyamuiics nayuutcs npumensats | I1. 14, Bomp.
CYMMBI JIBYX BBIPaKCHUH YMHOKEHMUS, [IPABUIIO Ne120(1-6) IIpaBWJIO Npou3BeaeHus pazHocTH | 1,2 Ne501,
MIPOU3BEICHUS PA3HOCTU U CYMMBI ¥ CyMMBI JIBYX BBIPaXKEHUH. 503, 505.
JIBYX BBIPaKECHUMU.
50 | IIpousBenenue pasHoctu 1 | DopMysia COKpaIIEHHOTO M VYyamuiics ymeer packiaaeiBate | [1.14, Ne 509,
CYMMBI JIBYX BBIpa)KE€HUI YMHOXEHHUSI, IPABUIIO Ne120(7-10), 110001 MHOTOYJIEH I10 MPABUITY 511, 514.
MIPOU3BEICHUS PA3HOCTU U CYMMBI 122(2-3) MPOU3BEICHUS PA3HOCTU U CYMMBI
JIBYX BBIPaKECHUM. JIBYX BBIPAKCHUM.
51 | [IpousBenenue pasHoctu 1 | Dopmysia COKpaIIEHHOTO M YMET NPUMEHATH PUEM I1.14, 1 rp.
CYMMBI JIBYX BBIPaKEHUU YMHOKEHMS, IPABUIIO Nel21,122(1) Pa3JIOKEHUS HA MHOKUTEIHN C Ne520, 524,
IPOM3BEACHUS PA3HOCTU U CYMMBbI HOMOILBIO (hOpMYIT 532; 2 rp.
JIBYX BBIPaKCHUM. COKpPAIIEHHOTO YMHOXEHUS JUIS Ne522, 528,
YIPOILEHNUS BBIUNCICHUN 1 532.
penieHusl ypaBHEHUI
52 | Pa3HOCTB KBaJIpaToB JIByX ®dopMyna pasHOCTH KBapaTOB M Yyaimuiics BBIIOJIHAET JEICHUE I1.15, Bomp.
BBIpKEHU I JIBYX BBIPKCHHUN Ne123(1-5), OOBIKHOBEHHBIX Jpo0ei u 1,2, 3537, 539,
124 CMEIIAaHHBIX YHUCETl, UCIIOJIB3YET 541.
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO
IIPY 3alMCH U BBIIIOJHEHUS
apruMETUIECKOTO JEHCTBUS
53 | Pa3HOCTB KBaJpaToB IBYX ®dopMyna pasHOCTH KBagpaTOB M VYyamuiica Hayuutcs npumeHsaTh | [1.15, Ne543,
BBIPKCHUI JIBYX BBIPAKCHHIMA Ne123(6-10), (dhopMyITy pa3HOCTH KBaJPaTOB 549,551.
125(1-2) JIBYX BBIPAKECHUH.
54 | KBagpaTt cymmbl 1 kBagpar | Dopmyrna KBajpaTa CyMMBI IBYX M VYyamuiics HayuuTcs qokasbiBark | [1.16, Bomp. 1-
Pa3HOCTHU JABYX BBIPDAKCHUHN | BBIPAXXEHUU U KBaJpaTa pa3HOCTU Ne127(6-15), U IpUMEHTh Gopmyiy kBajapara | 4, Ne570,
JIBYX BBIpaXKEHUI. CYMMBI JIBYX BBIpa)K€HUHN 572,617.
U KBaJlpaTa pa3HOCTHU ABYX
BBIPAYKCHU.
55 | KBagpat cymmsl 1 kBagpar | Dopmyra KBajpaTa CyMMbI IBYX M VYvyamuiics yMmeeT NIpuMeHsTh I1, 16, No574,
Pa3HOCTH JIBYX BBIPQXXECHHUI | BBIPAKEHUI U KBaJpaTa pa3HOCTH Ne128(4-10), MpUEM pa3IoKEHUS Ha 576, 582.

JIBYX BBIPaKEHU.

MHOXKHUTEJH C TOMOIIBI0 hopMyIT




COKPAIEHHOTO YMHOXECHUS IS
YIPOILEHNUS BBIUNCICHUN U
pEIICHNs YPaBHEHHUH.

56 | KBampar cymmsl u kBagpar | @opmyna kBaapaTa CyMMBI IBYX M VYyamuiics ymeeT HaXOquTh I1.16, 1 rp.
Pa3HOCTH JBYX BBIPOKCHUW | BBIPAKEHUH W KBaJlpaTa pa3HOCTH Nel128(1-3), YHUCIIO No587, 589,
JIBYX BBIPAXKCHHM. 130(3) 0 JaHHOMY 3HAYEHHUIO €ro 619; 2 p.
MIPOIEHTOB; JACHUCTBYIOT 1O Ne590, 594,
3a/IAHHOMY M CaMOCTOSITEITLHO 6109.
COCTaBJICHHOMY IUIaHY pPeLleHHs
3aJ1a4H.
57 | KBagpat cymmbl u kBajipatr | @opmysa KBajpaTa CyMMBI IBYX IM VYyamuiics ymeeT NpuMeHsTh I1.16, Ne599,
Pa3HOCTH JIBYX BBIDOKEHHUH | BBIPOKEHHH U KBaJpaTa pa3HOCTH Nel27(1-5), npuéM pa3ioKeHus Ha 608, 610.
JBYX BBIPaXKCHHI. 131(3,4) MHO>KUTENH C TOMOIIBbIO POpMYTT
COKpAILEHHOIO YMHOXKECHUS IS
YIPOLIEHUs BEIYUCICHUN U
penIeHusl ypaBHEHM.

58 | IIpeobpazoBanue ®dopmyna KBagpaTa CyMMbI IBYX M VYuyamuiics HayduTcs I1.17, Ne627,
MHOTOWJIEHA B KBapaT BBIpaKEHUH, (hopMysa KBajpara Ne132(5-8) peoOpa3oBhIBATh MHOTOUJICH B 629, 631.
CYMMBI WJIN Pa3HOCTHU ABYX | Pa3HOCTH ABYX BBIPDaKEHU, KBaJpaT CyMMBI WJIM Pa3HOCTH
BBIPAKECHUI IIOJIHBIM KBaJPAT, BBIICICHNAE JIBYX BBIPaKEHUH.

KBaJ[paTa JBY4JIEHA..

59 | IIpeoOpa3zoBanue ®dopmyrna KBajipaTa CyMMbI IBYX M VYyammiics Hayuntcs npumensts | [1.17, 1rp.
MHOI'OYJICHA B KBaJpaT BbIpakeHUi, (hopMysa KBajapara Ne132(1-4), npeoOpa3oBaHUEe MHOIOYJIEHA B Ne633, 637,
CYMMBI WJIM Pa3HOCTHU ABYX | Pa3HOCTH JBYX BBIPaKEHUH, 133,135(1) KBaJIpaT CyMMbI WIH Pa3HOCTH 667; 2 1p.
BBIPAKECHUM IIOJIHBIM KBAJPAT, BBIACICHUE JBYX BBIPAQKCHUU IIPU PELICHUN Ne635, 649,

KBaJlpaTa JBy4IeHa.. MaTeMaTHYeCKHX 3ajau. 667.

60 | [IpeobpazoBanue ®dopmyna KBagpaTa CyMMBI JBYX M VYyamuiica Hayuutcs npumensaTs | [1. 17, Ne644,
MHOTOYJIEHA B KBapaT BBIpKEHUH, (hopMysa KBajpara Ne137-139, npeoOpa3oBanne MHorowieHaB | 656, 658, 661.
CYMMBI WJIN Pa3HOCTHU ABYX | Pa3HOCTH JABYX BBIPDAKEHUH, 134,135(2) KBaJIpaT CyMMBI WM Pa3HOCTH
BBIPKECHUI IIOJIHBIN KBaJPAaT, BBIICIICHHAE JIBYX BBIPQKEHUH IIPU pPELICHUN

KBaJjpaTa JBY4ICHA.. MaTEMaTHYECKHX 3a]au.
61 | KonTpoJabHasi pabora Ne 4 | 3aganus no npoiiieHHbIM TeMaM | MaauBunyansHas | Mcnonb3yroT pa3audHbIe MPUEMBI [ToBTOpPUTH
— peuieHue IIPOBEPKU IIPAaBUIILHOCTH IIPOVICHHBIN
KOHTPOJIbHOM HaXO0XKJICHUs 3HaYEeHUs MaTepHan

paboThI

YU CJIOBOT'O BBIPAXKCHUS




62 | Cymma 1 pa3HOCTb KyOOB ®opmya CyMMBI U Pa3HOCTH
JIBYX BBIpaKCHUHN KyOOB JIBYX BBIpa)KE€HUIA,

M

Ne142,140(1-3), | u npumensaTh (HopMmylibl CyMMBI 1 | 6 Ne676, 678,

VYyamuiics Hayuutcs qokasbiBarh | [1.18, Bomp. 1-

HETOJTHBINA KBaApaT Pa3HOCTH, 143,141(1) pa3HOCTH KyOOB ABYX 680, 684.
HETIOJHBIN KBaJpaT CyMMBI. BBIPAKCHU.
63 | Cymma u pa3HOCTh KyOOB dopmylia CyMMBbI U pa3HOCTH PT VYyammuiics mpeoOpa3oBbIBACT I1. 18, Ne686,
JIBYX BBIPAKCHUN KyOOB JIBYX BBIpa)KEHUIA, MHOTOYIEH B KBajpat cymmbl win | 689, 691, 693,
HEMOJHBINA KBaJIpaT pa3HOCTH, Pa3HOCTH JIBYX BBIpaKECHUIN 698.

HEITOTHBIN KBaaApaT CyMMBI.

Pa3jio:xxeHne MHOIT04JI€HOB HA MHOKHMTEJIH.

Hean yuyeHuka:
v" OCBOCHUE TOHATHUS «PA3JI0KEHHE MHOTOUWICHA Ha MHOKHTEI» U

o0jacTu ero NpUMEHEHUs;

v OBjajiecHHe yMEHHEM BBIMOJHAT Pa3I0KCHHE MHOTOYWICHA Ha

MHOXHUTCIIN ITYTEM BBIHCCCHUA O6HICFO MHOXUTECIIA 3a CKO6KI/I,
CHOCOOOM IpYIITUPOBKU;

v OBJI&I[GHI/IG YMCHHUEM IIPUMCHATD MOJIYUYCHHBIC 3HAHUS JJIA
YIPOLIEHUs BBIYUCICHHM, PElIeHUs] YpaBHEHUM;

IMesm mexarora:
v Co3zaHue ycJIoBHH IS TOTO, YTOOBI ydaluecs: HOHUMAIIH
HCO6XOIII/IMOCTI) PA3JI0KCHUS MHOTOYJICHA HA MHOYKUTCIIN,

v CO3I[aHI/Ie YCJ'IOBI/Iﬁ JJIA TOTO, YTOOBI ydamuecsa OCBOUJTIN OCHOBHBIC

CIIOCOOBI Pa3JI0KCHUA MHOTOYJICHA HA MHOXUTCIIN, HAYYHUJIUCh
MMPUMCHATD UX IJIA YIIPOILICHUA Bpra)KeHHﬁ, PCUICHUA ypaBHeHHﬁ.

XapakTepucTHKa OCHOBHBIX BH/JI0B Y4eOHOH /1esiTeJIbHOCTH yYeHuKa (Ha ypoBHe YY/I)
3HaTh aJTOPUTM BBIHECEHUS OOILEro MHOXKUTEIIS 32 CKOOKH, YMHOXKEHHE OJJHOUW/IEHA HA MHOTOYJIEH U MHOTOYJIEeHa HA MHOTOWIEH; YMETh IPUMEHSTh
pa3IuYHbIE CTIOCOOBI Pa3I0KEHUSI MHOTOYIEHA HA MHOXKUTEIHN, 3HaTh (POPMYJIbl COKPAILIEHHOTO YMHOKEHUS.
3HaTh IpaBWJIa: YMHOXKEHHS OJHOWIEHA HA MHOTOWIEH, YMHO)KEHHSI MHOTO4JIEHOB.
Jloka3bIBaTh BBIBOJ (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS. 3alUChIBaTh U JOKa3bIBaTh (POPMYJIbI: IPOU3BEACHUS CYMMbI M PA3HOCTH JIBYX BBIpaKEHUI,
Pa3HOCTH KBaJpaToB JIByX BhIpaKE€HUI, KBaJjpaTa CyMMbI U KBaJjpaTa pa3HOCTH JIBYX BbIpa)K€HHH, CyMMBbI KyOOB U pa3HOCTH KyOOB JIBYX BBIPAKEHHH.
YMeTh YMHOXKaTh OJTHOYJIEHBI U BO3BOJAUTH OJIHOUWIEH B cTeneHb. [IpeoOpa3zoBeIBaTh MPOU3BEACHHUE OJTHOUJIEHA U MHOTOYJIEHA; CYMMBI, Pa3HOCTH,

MIPOU3BECHNUS IBYX MHOTOWJIEHOB B MHOTOWICH. BBIMONMHATE pa3nokeHne MHOTOWIEHa HA MHOXKUTENIM CIIOCOOOM BBIHECEHHSI OOIIIETO MHOXKHUTEIS 32 CKOOKH,

CIOoCc000M TPYIIUPOBKH, 1O GOpMyJiaM COKPaIEHHOTO YMHOXKEHHS U ¢ IPUMEHEHHEM HECKOJIbKUX crioco0o0B. Mcnonb3oBaTh yka3aHHbIE TPpeoOpa3oBaHUs B

ITPOLIECCE PELICHUs] YPAaBHEHMH, JOKA3aTEIbCTBA YTBEPKAEHUH, pEIICHNs TEKCTOBBIX 33Ja4

64 | [IpuMeHeHHe Pa3IMIHBIX Brinecenue 0011ero MHOKUTES M VYyamuiics Hayuutcs npuMmeHsaTh | [1.19, No708,
CIOCO0OB Pa3JIoKEHUS 3a CKOOKH, METO/1 TPYIIITUPOBKH; Nel44 pa3nuuHble crocoOb! pasioxenus | 710, 742,
MHOTOYJIEHa Ha MHOKUTENU | (POPMYJIbI COKPAIIEHHOTO MHOTOYJIEHa HA MHOXKHUTEH.

YMHOXEHHUS.

65 | [IpumeHeHME pa3IMIHBIX Brinecenue 00111ero MHOKUTES M VYyamuiicss Hayuutcst npuMeHsaTh | [1.19, No712,
CHOCO0OB Pa3JIoKEHUS 3a CKOOKH, METO/1 TPYIIITUPOBKY; Nel45 pa3uyHbIe CIIOcOObI pa3noxenus | 714,
MHOTOYJICHa Ha MHOKUTENU | (POPMYJIbI COKPAIIEHHOTO MHOI'O4YJIEHA HA MHOKUTEIIH.

YMHOXEHHUS.




66 | [IpumeHeHME pa3IMYHBIX BriHecenne 00111ero MHOKHTEIIS M VYyamuiics Hayuutcst npuMeHsaTh | [1.19, No718,
CIIOCOOO0B Pa3I0KEHUS 3a CKOOKH, METOJ1 TPYIITUPOBKY; Neld6 pasnu4HbIe crIOco0bI pa3ioxenus | 720, 722.
MHOTOYJICHa Ha MHOKUTENU | (POPMYJIbI COKPAIIEHHOTO MHOTOYJICHa Ha MHOKUTEJIH.

YMHOKEHHS.

67 | IlpumeHeHME pa3IMIHBIX BriHecenne 00111ero MHOKHTEIIS M VYyuamuiics Hayuutcst ipuMesaTs | [1.19, No 728,
CIIOCOOO0B Pa3I0KEHUS 3a CKOOKH, METOJI TPYIITUPOBKY; Nel47-148 pa3nUYHbIE CIIOCOOBI pa3ioxeHus | 733, 745.
MHOTOYJICHa Ha MHOKUTENU | (POPMYJIbI COKPAIIIEHHOTO MHOTOYJICHa Ha MHOKUTEJIH.

YMHOKEHHSI.

68 | [loBTOpeHUE N [IpumeHeHue pa3TmIHbIX Cp [ToraroBo KOHTPOIUPYIOT I1.19, Ne735,
cUCTeMaTu3alus yueOHOro | cnocoOOB pa3yIoKEHUS IPAaBWJIBHOCTbD U IIOJHOTY 737, 740.
MaTepuaia MHOTOYJICHA Ha MHOKUTEJH. BBITMIOJTHEHHSI alITOPUTMA

BBITIOJIHEHUS 3aJJaHUH 110
MOBTOPSIEMOM TEME
69 | KonTposabHas pa6ora Ne 5 | [IpumeHeHne pa3ianaHbIX NunuBunyansHas | Mcnonb3yroT pazmuunsie npuémsl | I1. 18, 19
CIO0COO0B pa3IoKEHUS — pelieHue POBEPKHU MPABUILHOCTH MTOBTOPUTD.
MHOTOYJIEHA Ha MHOKUTEIH. KOHTPOJIbHOM HAXOXXJICHUS 3HAYCHUS
paboThI YHUCJIOBOT'O BBIPAKEHUS
I'naBa 3. ®yuxkuuu (12 yacon)
ey yyueHuka: IMenu mexarora:
v O3HaKOMJIEHHE C TIOHATHEM « (QYHKIHs»; CBA3M MEXIY BEINYHHAMHU, v' Cosznanue yCJIOBHH JUIi TOrO, 4TOOBI ydallhecs MOJydWn oOmiee
crocobamu 3a1anus (QYHKIUH. NpeJICTaBICHUEe O TMOCTpOoeHUU Tpaduka (YHKIMH TIO TOUYKaM,

v OcBOeHHE anropuT™Ma MOCTPOEHUs rpaduka QpyHKIHH;
v' Pa3BuTne yMeHHi 4yuTaTh rpaduK QYHKIHH.

Hay4YWJIMCh ONPEENSTh MPOCTENIIINE CBONCTBA (PYHKIIMHU 10 TpaduKy;
v' Cozaanue YCIOBHH Ul TEPBUYHOTO O3HAKOMIICHHS YYAIUXCS C
MOHATHEM (PYHKIHS.

XapaKkTepuCcTHKA OCHOBHBIX BU/I0B Y4eOHOM AeATeIbHOCTH YUYCHUKA
(Ha ypoBHe YY ]|

HpI/IBO,Z[I/ITB IpUMCEPBI 3aBHCHUMOCTEN MCKAY BCINMYNHAMU. Pazauuate cpeaun 3aBHCHUMOCTEH (I)yHKI_II/IOHaHLHLIe 3aBUCHUMOCTH.

OnuceIBaTh MOHATHS: 3aBUCUMON U HE3aBUCUMOM NepeMeHHbIX, PYHKIMHU, apryMeHTa QYHKIMH; crIocO0bI 3ajaHusl GyHKIMH. POpMyIHPOBAThH ONpENETICHHUS:

oOnactu onpezaeneHus GyHKIUU, 00JIACTH 3HaYeHUH QYHKUUH, rpaduka GYHKUNHU, TUHEHHON QyHKIINH, TPSIMOM TPONOPIHOHATIBHOCTH.

Buiyucnams 3HadeHre (QyHKIMM 1O 3a/JlaHHOMY 3HaueHuio aprymeHTa. CoctaBiaTh TaOnuubl 3HadyeHUH ¢GyHKIuH. CTpouTh rpaduk (GyHKIMH, 33JaHHON
tabauuno. ITo rpaduky QyHKIUY, SBIAIOLICHCS MOJENBIO PEaJbHOrO Mpolecca, ONpeaesaTh XapaKTepUCTUKU ATOro mpouecca. CTpouTh rpaguk JTUHEHHON

GYHKIUM U IPSIMOUN TPONTOPIIMOHATILHOCTH. OTIUCHIBATH CBOMCTBA ATUX (PYHKITHH.

70 | Ces3u Mmexnay BenmuuuHamMu. | OmpeneneHne YucioBon GyHKINH, dO
DyHKIUA apryMeHT (pyHKIMH ,3HaYeHUE
byHKIIMH, 00JIaCTH ONIPEICTICHUS U

VYyamuiicss HayduTCs
OHpeIIeHHTL, SABJIACTCA 1IN
JIaHHas 3aBUCUMOCTD

I1.20, Bomp. 1-
8, 1 rp. Ne757,
758, 784; 2 1p.




obJyacTy 3Ha4YCHUS PYHKITUH. dyHKIHECH. No757, 759,
Marematnueckas MOJIEIb, 785.
He3aBHCHUMas [IepeMEHHas, 3aBUCUMAas
nepeMeHHast
71 | Cess3u mexay BenmuuuHamMu. | OmnpeneneHne YucioBon GyHKINH, Cp VYyuamuiicst Hayuutcst «autath» | I1. 20, No766,
OyHKIMSA apryMeHT (pyHKIUH ,3HaYeHHE rpaduK, HAXOAUTh 3HAYECHUE 768, 780, 782.
byHKIIMH, 00JIACTH ONpeeIeHUs U apryMeHTa U 3HaueHue
o0acT 3HaYCHHS (DYHKITHH. byHKUIMM 1715 3a1aHHON
Matemaruyeckasi MOJIeIb, GbyHKIIMOHATBHOU
HE3aBUCHMAasl IEpEMEHHAsI, 3aBUCHMAsI 3aBHCUMOCTH.
nepeMeHHas
72 | CrocoOwI 3amanust GpyHKIUN | CriocoObl 3aqaHus (PyHKITHH: M VYuanuiics HayduTcs I1. 21, Bomp. 1,
OIMCATEIbHBIN, C IIOMOIIBIO Nel50,151,153 | onpenensars crmocod 3agaHust 2, No791, 794,
(dbopMyIIbl, TAOIMYHBIN. (GyHKIIUHM, HAXOIUTh 3HaYeHue | 796, 798.
apryMeHTa U 3HauYeHUe
(GyHKIMH, 3a1aHHOU
dbopmyIoi.
73 | Croco0OwI 3amanus GyHKIUH | CriocoObI 3aqaHus (yHKITHH: M VYuarnuiics HayduTcs IT. 21, Ne 802,
OITMcaTeIbHBIHA, C TIOMOIIBIO Nel54,155 OTIPeIeNATh CIIOCO0 3a/1aHUS 804, 807, 809.
(bopMyIIbI, TAOJIMYHBIN. (GyHKIMM, HAXOIUTh 3HAYCHUE
apryMeHTa U 3Ha4YeHUe
(GYHKITIH.
74 | I'paduk pyHKUIMN I'padux pyHKIHIN M VYyamuiics HayquTcs I1.22, Bomp. 1-
Nel58,159 OTIPENIeTISATH CBOWCTBO 6, Ne823, 826,
(byHKIMY 10 ee rpaduKy. 828, 841.
75 | I'paduk GpyHKImm I'paduk dysxmmm M VYuamuiics 3akpernsier 3Hanust | [1.22, 1 rp.
Nel60-161 o rpadukax (yHKIHU. Ne831, 836,
843; 2 rp. Ne
833, 838, 845.

JIuneiinas GpyHKUus.

Hesan yuenuka:

v OCBOEHHE TOHATHI JIMHEHHOE YPABHEHHE C JBYMS IIEPEMEHHBIMU,
«JIUHEHas QYHKIUSY, «IIpsAMasi IPONOPLIUOHATILHOCThY;

v OBnaJeHue yMEHUEM HAXOAUTh PEIICHUS JUHEHHOTO YPaBHEHUS C
JIBYMsI IEpEMEHHBIMU, TPe0Opa30BbIBaTh JHUHEHHOE YpaBHEHHE C

Ilean neparora:

v Co3zaHue yCIIOBHiA TS TOTO, YTOOBI CHCTEMATH3UPOBATh U YIIIyOUThH

IpCACTAaBICHUA YUalllUXCAd MOAYJISA B CUCTEME;

v Opranuzaiys 03HaBaTeIbHOM JeITEIbHOCTH C IEIbI0 BEIPA0OTKU
OCBOCHMS yUAIITUMHUCS OCHOBHBIX CITOCOOOB MPEAMETHBIX JACHCTBUHN C




JBYMsI IEPEMEHHBIMH K BUAY JTHHEIHOHN QyHKINY;

v' OBajieHue yMEHUSIMH CTPOUTD TpaduK TMHEHHON QyHKIINH, B
YaCTHOCTH NPSIMO MPOMOPIHOHATIBHOCTH, YATATh T'paduK JTUHEHHON
byHKINH, ONpeAeTATh 10 HopMyiie 0OCOOCHHOCTH PACTIONOKEHHS
rpajuka Ha KOOPIMHATHOM IJIIOCKOCTH.

HOBBIMH TTOHATHUSIMU;

v Coszaanue ycioBuii juist pOpMUPOBAHUS YMEHHUH yIalIAXCSI
HEPEBOANTH AHATUTUYIECKYIO HHPOPMAIIHIO Ha S3bIK TPaUKOB;

v CosaHue yCIIOBHiA JUTsl pa3sBUTHS IPaUUECKOM KyIbTYpPhI YUaIIUXCSL.

XapakTepucTHKA OCHOBHBIX BU/JI0B Y4eOHOM 1eATeIbHOCTH YUEHUKA
(na ypoBHe YY]I)

Pacno3naBate nmHeHbIe GYHKIMH, CTPOUTH rpadukn TMHEHHBIX QyHKIMHA. [IpuBOINTE MIPUMEPHI M CTPOUTH JTMHEHHBIC (PYHKIINHU, HAXOAUTH 3HAUCHHUE
¢GyHkuny, 3HaueHue aprymenTa. CTpouTts rpaduk JUHEHHON QyHKIMM 110 yciaoBUIO 3a1aun. HaxoauTs 3HaueHne QyHKIMM [0 33 JaHHOMY 3HAUE€HUIO
aprymenTta. Kiaccuduuuposats GyHkimn. OnuceBaTh JMHEHHBIC GYHKINU. 3HaTh TpaduK JHMHEHHOW (GYHKIMHU B OOIIEM BHIE.

76 | JIuneiinas pyHKIus, €€ Jluneitnas pyHKUMA, TpsIMast
rpaduKu CBOHWCTBA POTNOPIHUOHATIBHOCTb, TPaPUK
JTUHEHHON (QYHKIUH.

JIM Yyamuiicss HayuuTcs I1. 23, Bonp. 1-
Nel62-164 ¢dopmynupoBath onpezenenue | 7, Ne 853, 855,
nuHeHoi ¢yHkmuu u npsimont | 901.
IPOINOPLIMOHAIBHOCTH;
OIpEeNeNATh, SIBJIAETCS I
¢$yHKIUS, 3a1aHHAs
bopmyol, TMHEHHOH;
CTPOUTH TpapuK TMHEHHON

GbyHKIMN.
77 | Jluneiinas ¢pyHKUus, €€ Jluneitnast pyHKuMA, TpsiMast M Vyamuiics Hayuutcs ctpouts | I1. 23, Ne863,
rpaduKu CBOHCTBa IPONOPLHUOHATIBHOCTD, TpapuK Nel72-176 rpaduk JuHeiHo# Gynkuuu u | 865, 869, 871.
JUHENHON QyHKIUH. ONMCHIBATh €€ CBOMCTBA.
78 | Jlunelinas QyHkus, e Jlunelinas QyHKIM, psiMast M VYyamuiics HayquTcs I1. 23, Ne877,
rpaduKu CBOHWCTBA POTNIOPIMOHATBHOCTH, TpapuK Ne178-180 IPUMEHSTH CBOICTBA 880, 882, 884,
JTUHEWHOW (QYHKIMU. JTUHEeWHOW (QyHKINH, ee 887.
CBOICTBA NPH PEIICHUH 3a]1a4Y.
79 | Jluneiinas QyHkius, e Jluneiinas QyHKIMS, IpsiMast M VYyamuiics HayquTcs I1. 23, Ne890,
rpaduKu CBOKCTBA POTIOPIIMOHATBHOCTH, TPaduK Nel170(1),177- | mpuMeHSITH CBOICTBa 892, 894, 898.
JTUHEWHOW (QYHKIMU. 180 JUHEWHOU QYHKLIMU TpU
peneHnn 3ajad.
80 | IloBTOpenue u Brinonnenue ynpaxHeHui no M [TomaroBo KOHTPOJIUPYIOT Ne902-904.
cUCTeMaTh3aIus yueOHOTO | MPONICHHON TeMe. Nel79 MPaBWIBHOCTD U MOJHOTY
marepuaia BBITIOJIHEHUS aJrOpUTMa

BBITIOJIHEHUS 3aJaHUH 110
IIOBTOPSIEMOM TEME




81 | KonrpoubHasi padora Ne 6 | BeinonHeHue ynpaxxHeHH 110 CamocrositensH | Mcnonb3yroT pa3auyHble I1. 20-23,
IIPOMICHHOM TEME, IIPOBEPKA 3HAHUMU. | O€ pelleHue IIPUEMBI IPOBEPKHU IIOBTOPHUTb.
KOHTPOJIbHON IIPABWJIBHOCTH HAXOKICHUS
paboTHI. 3HAYEHMS YUCITIOBOTO
BBIPAKCHUS
I'naBa 4. Cucrembl JUHEHHBIX YPABHEHHIA ¢ IByMsi nepeMeHHbIMH (19 yacoB)
Lenn yyenuka: Henn neparora:
WN3yunts ™Moaynb «CHcCTeMBbl [BYX JMHEMHBIX YPAaBHEHMM C JOBYMs e CoznaHue ycloBHUH Ui TOTO, YTOOBI yyaliyuecs MOJYYHIN eTOCTHOE
NEPEMEHHBIMU» U «PEILIEHUE CUCTEMBI JIBYX JIMHEWHBIX YPABHEHHM C IBYMs IpEJICTaBICHUE O CUCTEMaX YPaBHEHUN C IBYMs IEPEMEHHBIMH;
IIEPEMEHHBIMUY; v' Cozganue yCIIOBHM JUii  TOrO, YTOOBI  ydalldecss —OJIy9HIId
Jli1st 5TOr0 HEe0OXOAMMO: IIPEICTaBICHUE O CHUCTEME JBYX JIMHEHHBIX YpPaBHEHUH C JABYMs
e OBiazerb yMCHUSIMH: IEPEMEHHBIMH KaK O MaTEMaTHYECKON MOJIENIN PeaIbHOM CUTYallUH;
v' BBINOJHATh PaBHOCHJIbHBIE MPEOOPa30BaHUs, pellias YpaBHCHUS U v Opranusaiys M03HaBATEIIbHON JEATENBHOCTH C IIENbI0 BBIPAOOTKU U
CUCTEMBI YpaBHEHUI C JBYMsI IEPEMEHHBIMU; OCBOEHUS TPEAMETHBIX JEUCTBUM 110 PEIIEHUIO CUCTEM I'padUueCcKUM
v' OBajiecHue yMEHUEM OIPE/IEIISITh, SIBISICTCS JIM Mapa YUCell peuIeHHEM METOJIOM;
CUCTEMBI; v Co3zaHue YCIOBHH JUI OCBOEHHS YYaIIUMHUCS CIIOCOOOB TPEAMETHBIX
v' Pemiath ypaBHEHHUSI C CHCTEMbI ypPaBHEHHU Pa3IUYHBIMH METOAMH: JNEHCTBUM PpELICHUIO CHUCTEM JIBYX JIMHEWHBIX YpPaBHEHHH C JBYMs
rpaduyecKkuM, MOJACTAaHOBKOMW, alredpandeckoro CI0KeHUs, BBEICHUS [IEpEMEHHBIMU;
HOBBIX IIEPEMEHHBIX; e [Ilomomp B OBJIaJCHMH HABBIKAMM Y4acTUs B JHAJIOre, TOHUMaHUA
TOYKH 3pEeHUsl COOeCeAHNKA, IPU3HAHMSI ITpaBa HA MHOE MHEHHE.

XapakTeprcTHKa OCHOBHBIX BH/I0B Y4eOHOM 1eATeJIbHOCTH YYeHUKA

(Ha ypoBHe YY/]|

Ilpusooums npumepul. ypaBHEHHUs C JBYMsI IEPEMEHHBIMU; JTMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX JIMHEHHBIX YpaBHEHUI ¢ IByMs
MEPEMEHHBIMU; PEATIbHBIX MPOLECCOB, AJI1 KOTOPBIX YPABHEHHE C IBYMs IEPEMEHHBIMU WJIM CHCTEMa YPaBHEHUU C IBYMSI IEPEMEHHBIMU SIBIISIIOTCS
MaTeMaTUYECKUMHU MOJIETISIMHU.

Ornpenensrs, SIBISIETCS JIM M1apa YKHCeIl PEIICHUEM JAHHOTO YPaBHEHUS C IBYMSI IEPEMEHHBIMHU.

Dopmynuposamy:

onpeoeneHus: PEIICHNs YpaBHEHHS C ABYMS IEPEMEHHBIMU; YTO 3HAYHUT PEIIUTh YpaBHEHHE C ABYMsI IEPEMEHHBIMU; TpadrKka YpaBHEHUS C ABYMS
MepEeMEHHBIMH; JIMHEHHOTO YPaBHEHHUSI C IBYMs IEPEMEHHBIMU; PEIICHHUS CUCTEMBI YPaBHEHUU C JBYMS IEPEMEHHBIMH;

c6oticmea ypaBHEHUH C IByMsl IEPEMEHHBIMHU.

Onucwviéams: cBONCTBA rpaduKa TMHEHHOTO YpaBHEHHUS B 3aBUCUMOCTH OT 3HaUYEHUHN KO3(PPUIMEHTOB, rpa@uecKuii METO/T PEILIEHUS] CUCTEMBI IBYX
yYpaBHEHUH € ABYMS IEPEMEHHBIMH, METO/] TIOJICTAHOBKH M METO/I CIIOKEHUS JUIsl PEILIEHUS CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
Cmpoums Tpa@uK TMHEWHOTO YpaBHEHHUS C IBYMsI IEpeMEHHBIMU. Pemath cucTemMbl ABYX JIMHEHHBIX ypaBHEHUH C IBYMSI IEPEMEHHBIMH.

Pewamy TEKCTOBBIE 3a/aud, B KOTOPBIX CHUCTEMA JBYX JIMHEHHBIX YPAaBHEHHMH C JBYMsI NIEPEMEHHBIMHU SIBJIIETCS MATEMAaTUYECKOW MOJIENbI0 PEAJbHOTO




polecca, 1 MHTEPIPETUPOBATh PE3YJIbTAT PEUICHHUS] CHCTEMBI.

82 | YpaBHeHus ¢ 1ByMs YpaBHEHUs C 1ByMs IEPEMEHHBIMU, M VYyamuiics Hayuutcs npuBoauts | I1. 24, Bonp. 1-

MepEeMEHHBIMU pelieHue ypaBHEHUN ¢ IBYMsI No182 MIPUMEPbl YPABHEHUH C ABYMS 6, Ne 911, 918,
IIEPEMEHHBIMU, PEILINTh YpaBHEHUE, IIEPEMEHHBIMU; OIIPENEIATD, 920, 924.
CBOWCTBA ypaBHEHUH ¢ AByMs SBJISICTCS JIM [Iapa Yucell
NepEMEHHBIMH, TpapUK ypaBHEHUS, pelIeHNEM JaHHOTO ypaBHEHUS
runepOoJa. C JIByMsl IEPEMEHHBIMHU.

83 | YpaBHeHus ¢ 1Byms YpaBHEHUs C 1ByMs IEPEMEHHBIMU, JIM VYyamuiics HayduTcs penaTh I1. 24, 1 rp.

NepEMEHHBIMU pelleHne ypaBHEHUH C IByMs Nel183-184 YPaBHEHUS C ABYMs Ne929, 936,
IIEPEMEHHBIMH, PELIUTh YPABHEHHUE, HepeMEHHBIMH, CTPOUTH rpaduk | 944; 2 rp. 933,
CBOICTBa ypaBHEHUH C ABYMS yYpaBHEHUS C ABYMS 940, 944.
NIepEMEHHBIMH, TpaQuK. EPEMEHHBIMU.

84 | JluneitHoe ypaBHEHHE C YpaBHEHUsI C IByMS IIEPEMEHHBIMU, M VYyamuiics Hayuntcesa npusoguts | I1. 25, Bomp. 1-
JBYMsI IEPEMEHHBIMH U €T0 | rpaduK ypaBHEHHUS C IBYMS Nel85 IIPUMEPBI YPABHEHUH C ABYMsI 4, No 952, 954,
rpaduk MePEMEHHBIMH. MIEPEMEHHBIMH; OTIPE/IEIIATD, 958,962.

SIBJIIETCS JIM [1apa Yucell
pELIEHNEM TaHHOTO YPaBHEHUS
C IByMsl IEPEMEHHBIMH, CTPOUTH
rpaduK ypaBHEHUS C IBYyMs
NIEpEMEHHbBIMHU.

85 | JluneiiHoe ypaBHEHHUE C JIuneliHOEe ypaBHEHHE C IBYMS M VYyamuiics HayduTcs I1. 25, Ne967,
JIBYMsI IEPEMEHHBIMH U €T0 | TIepeMEHHBIMU, TpadUK JTMHEHHOTO Nel186-187 MPUMEHSTh CBOHCTBO 969, 971, 975,
rpapuk YPaBHEHHS. JUHEWHOTOo ypaBHEHus ¢ 1syms | 977.

MIEPEMEHHBIMH MPU PELICHUN
3a/a4.

86 | JluneitHoe ypaBHEHHE C JIuneliHOEe ypaBHEHME C 1BYMs JIM VYyamumiics HaydnuTcs I1. 25, Ne987,
JIByMs1 IEPEMEHHBIMU U €T0 | IepeMEHHBIMH, rpauK JUHEHHOTO Nel91,190 MIPUMEHSTH CBONCTBO 990, 995,
rpaduk YpaBHEHHUS. nuHeHHoTo ypaBHeHus ¢ neyms | 1006.

MIEPEMEHHBIMU NIPU PELIEHUHN
3ajad4.

87 | CucreMsl ypaBHEHHUH C Oob1ee penieHre ypaBHEHUH, M VYyamuiics HayduTcs I1. 26, Bomp. 1-
JIBYMsI IEPEMEHHBIMHU. CHCTEMa ypaBHEHMI, CUCTEMA JIBYX Ne193(1-2) (hopmynupoBaTh onpeaeIcHue 6, No 1008,
I'paduueckuit meton JMHENHBIX YPaBHEHUH C ABYMs pEeLIeHNEe CUCTEMBI IBYX 1011, 1028.

pELICHUs CUCTEMBI ABYX
JIMHEUHBIX YPABHEHUH C

HepeMEHHBIMH, ONICHIBATH
rpadu4ecKuil MeTO1 pelIeHUs

JMHEWHBIX YPaBHEHUH C JBYMS
MIePEMEHHBIMU, ONHUCHIBATH




ABYMS IEPEMCHHBIMU

CHCTEMBI JABYX JTMHEHHBIX
YPaBHEHHMIA C IByMsI IEPEMEHHBIMH,
OIpeseNATh KOJIMYECTBO PELICHUH
CHCTEMBI JABYX JTMHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMH,
pemath rpauuecKu CHCTEMY
ypaBHEHUH.

rpaduyeckuil METoJ| pelIeHus
CHUCTEMBI JIBYX JINHEHUHBIX
ypaBHEHUH C IBYMS
MepEMEHHBIMU, PEIaTh
rpauyecKku cCucTemy
YpaBHEHUH.

88 | CucreMbl ypaBHEHHI C OO6iee perieHue ypaBHEHUH, M VYyamuiicss HayduTCs I1. 26, Ne1013,
JIBYMsI [IEPEMEHHBIMHU. CHUCTEMa ypaBHEHUH, CUCTEMA JIBYX Nel92 ONpeACIIATh KOJUYECTBO 1015, 1017.
I'paduueckuit metox JIMHEHHBIX YPABHEHUN C ABYMS pEeUIeHUI CUCTEMBI IBYX
pELIEHUs CUCTEMBI IBYX IEpPEMEHHBIMHU, OIUCHIBATh JUHENUHBIX YPAaBHEHUH C IBYMsI
JIMHEHHBIX YPABHEHUH C rpadu4ecKuil METO/ PEeLICHUS [IEPEMEHHBIMU, PEILIATh
JBYMs1 IIEpEMEHHBIMU CHCTEMBI JABYX JTMHEHHBIX rpadu4ecKu CUCTEMY

YPaBHEHUH C ABYMs IIEPEMEHHBIMH, YpaBHEHUM.
OIpesieNATh KOJIMYECTBO PEeLICHUH

CUCTEMBI JIBYX JINHEHHBIX

YPaBHEHHUH C IBYMS IEPEMEHHBIMH,

pemath rpaUyecKu CUCTEMY

YpaBHEHUM.

89 | CucreMbl ypaBHEHHI C OoO1iee pemeHne ypaBHEHHH, IM Yyamuiics HayIuTcs IT. 26, 1 Tp.
JBYMS IIEPEMEHHBIMU. CUCTEMa ypaBHEHUH, CUCTEMA IBYX Nel196-197 OIPEIEATh KOJIUYECTBO Nel019, 1024,
I'padmueckuit metox JIMHENHBIX YPABHEHUN C ABYMS pEeUIeHUI CUCTEMBI IBYX 1030; 2 rp.
PELICHUS CUCTEMBI IBYX IIEPEMEHHBIMU, ONUCHIBATH JIUHENHBIX ypaBHeHUN ¢ neyms | Nel022, 1026,
JMHENHBIX YpaBHEHUH C rpaduyeckuil METOJ peleHus MIEpEMEHHBIMH, pelIaTh 1030.

JIBYMsI IEpEMEHHBIMU CUCTEMBI ABYX JINHEHHBIX rpaduuecKu CUCTEMY
YPaBHEHUH C ABYMsI IEPEMEHHBIMH, YpaBHEHUM.
OINPEAEIATh KOJIMUYECTBO PELLICHUI
CUCTEMBI JIBYX JINHEHHBIX
YPaBHEHHUH C IBYMS IEPEMEHHBIMH,
pemath rpaduyecKu CUCTEMY
YpaBHEHUM.

90 | Pemenne cuctem TUHEWHBIX | MeTOT MOACTAaHOBKH, aITOPUTM M VYyamuiicss Hay4uTCs pemaTh I1. 27, Ne 1039,
YpaBHEHUN METOJ0M CHUCTEMBI JIBYX JIMHEHHBIX Ne198(1-2) CUCTEMBI JIBYX JINHEHHBIX 1040.

IMOACTaHOBKH

YpaBHEHUH € ABYMS IEPEMEHHBIMU
METO/IOM TOJCTAaHOBKH.

YpaBHEHUH C IBYMS
NCPECMCHHBIMU MCTOJOM




MOJICTAHOBKH, peIIaTh
rpaduuecKu CUCTEMY
ypaBHECHUH.

91 | Pemenue cuctem TUHEHHBIX | METOM MOJACTAHOBKH, JITOPUTM M VYyamuiicss Hay4uTCs perarhb I1. 27, Ne 1037,
YpaBHEHU METOJ0M CHUCTEMBI JIBYX JIMHEHHBIX Ne198(3-4) CUCTEMBI JIBYX JIMTHCHHBIX 1039.
[10JICTAHOBKU YPaBHEHHIA C IByMsI IE€PEMEHHBIMHU YpaBHEHHIA C IBYMS

METO/O0M IOACTaHOBKH. IIEPEMEHHBIMU METOZ0M
10/ICTAaHOBKHU.

92 | Pemenne cucteM JJMHEWHBIX | METOM CII0KEHHUS, aJITOPUTM IM VYyamuiics HayuyuTcs penaTh I1. 28, Ne 1048,
YpaBHEHUN METOJIOM CUCTEMBI JIBYX JINHEHHBIX Ne199(1-2) CUCTEMBI JIBYX JIMHEHHBIX 1050 (1-3),
CIIOKECHHS YpaBHEHUH C ABYMS IEPEMEHHBIMU YpaBHEHUU C IBYMs 1072.

METOJIOM CJIOKEHHUSI. HepPEMEHHBIMH METOZOM
CJIO’KEHUSI.

93 | Pemenue cucteM TUHEHHBIX | METOJ CIIOKEHHS, AITOPHTM M Yyamuiics HayduTcs penarb I1. 28, 1rp.
YpaBHEHUN METOJ0M CHUCTEMBI JIBYX JIMHEHHBIX Ne200 CUCTEMBI JIBYX JTMHEUHBIX Nel050 (4),
CIIOKEHUS YpaBHEHUH C ABYMSI IEPEMEHHBIMU YpaBHEHUH C IByMs 1060, 1073; 2

METOJOM CIIOKECHHS. NEPEMEHHBIMU METOJIOM rp. Ne1050(5),
CIIOKEHHSL. 1052, 1073.

94 | Pemenue cucteMm TUHEHHBIX | MeTOA CIOKEHUS, allTOPUTM IM VYyamuiicss HayduTcs I1. 28, Ne 1062,
YpaBHEHHI METOIOM CHCTEMBI JIBYX JTMHEHHBIX Ne199(3-4) WCTIOJIB30BATh CHCTEMBI JIBYX 1066, 1068.
CIIOXKECHUS YPaBHEHHUH C IBYMs IEPEMEHHBIMU 201,203 JVHENHBIX YPaBHEHUH C IBYMs

METOJIOM CJIOKEHHUSI. MIEPEMEHHBIMHU TIPH PEIICHUH
MaTeMaTHYeCKUX 3ajay.

95 | Pemenue 3aa4 ¢ TOMOINIBIO | 3a7a9d, B KOTOPBIX UCTIOIB3YIOT M VYyamuiicss HayquTCs permarh I1. 29, Ne1079,
CUCTEM JIMHENHBIX CUCTEMBI IBYX JINHEHHBIX Ne206 TEKCTOBBIE 33]1a4H, B KOTOPBIX 1081, 1083.
ypaBHEHHIA YpaBHEHHIA C IBYMsI TEPEMEHHBIMHU WCTIOIB3YIOT CHCTEMBI JABYX

KaK MaTeMaTH4YeCKUue MOJIeNN JUHENWHBIX YPAaBHEHHUMH C IBYMsI

peabHBIX CUTYAIIHH. MEpEeMEHHBIMH KaK
MaTeMaTHYeCKue MOIEIH
peanbHBIX CUTYyaIUi.

96 | Pemenue 3a1a4 ¢ moMoIbpo | 3a1a4M, B KOTOPHIX UCHOIB3YIOT CP VYyamuiics HayduTCs penarb I1. 29, Ne1091,
CHUCTEM JIMHEHHBIX CHUCTEMBI IBYX JIMHEHHBIX TEKCTOBBIC 3aJ1a4H, B KOTOPHIX 1095, 1116.

YpaBHEHUU

YpaBHEHUH € IBYMs IEPEMEHHBIMU
Kak MaTeMaTHYeCKHe MOJIEITH
peaJbHbIX CUTYaALlH.

HCIIONB3YIOT CUCTEMBI ABYX
JMHEWHBIX YPaBHEHUH C JBYMS
MePEMEHHBIMU KaK




MaTEMAaTHYECKHUE MOJIEIH
peanbHbIX CUTYyalUH.

97 | Pemenue 3a7a4 ¢ MOMOIIBIO | 3a/1a4M, B KOTOPBIX UCIIOIb3YIOT M VYvyamuiicss Hay4uTCs pelaTh I1. 29, Nel1101,
CUCTEM JIMHEHHBIX CUCTEMBI IBYX JINHEHHBIX Ne208-209 TEKCTOBBIE 33]1a4H, B KOTOPBIX 1103.
YPaBHEHHUN YPaBHEHHUH C IBYMs IEPEMEHHBIMU UCIIOJIB3YIOT CUCTEMBI IBYX

KaK MaTeMaTU4eCKHE MOJEIN JMHENHBIX YPaBHEHUH C IBYMs

pEaIbHBIX CUTYaLlUH. IIEPEMEHHBIMU KaK
MaTeMaTHYeCKHe MOJIEIN
pEAIbHBIX CUTYalLUH.

98 | Pemenue 3a1a4 ¢c moMoIbpo | 3aga4um, B KOTOPBIX UCIOIB3YIOT JIM VYyamuiics HayduTcs penaTh I1. 29, Ne 1105,
CHUCTEM JIMHENHBIX CHUCTEMBI JIBYX JIMHEHHBIX Ne206-207 TEKCTOBBIC 3a/1a4M, B KOTOPBIX 1097.
ypaBHEHUI YPaBHEHUH C ABYMsI IEPEMEHHBIMU UCIIOJIb3YIOT CUCTEMBI JIBYX

KaK MaTeMaTU4eCKHe MOJEIN JMHEWHBIX YPaBHEHUH C IBYMs

peaJIbHBIX CUTYyaLUH. IEPEMEHHBIMU KaK
MaTEMAaTUYECKHUE MOJIEIH
pealbHBIX CUTYyaIUH.

99 | [loBTOpEHUE U BelnonHeHne ynpaxHEeHUH 110 CP [TomaroBo KOHTPOJIUPYIOT I1. 29, Ne 1099,
CUCTeMAaTH3alMs y4eOHOro | MPONJAEHHBIM TEMaM. MIPAaBUIILHOCTD U TIOJIHOTY 1112.
MaTepuana BBITNOJIHEHMSI AJITOPUTMA

BBITIOJTHEHUS 331aHUM IO
IIOBTOPSIEMOU TEME
100 | KonTposbHasi padora Ne 7 | BeimonHeHne ynpakHeHUH 110 CamocTosTensH | Mcrnonb3yroT pa3inyuHble [ToBTOpPUTH
IIPOWIEHHOH TeMe, IIPOBEPKaA 0€ pelIeHue IPUEMBI IPOBEPKU IIPOWICHHBIN
3HaHUH. KOHTPOJIbHON MIPaBUIIBHOCTH HAXOKJICHUS MaTepuan
paboThI. 3HAUEHUS YUCIIOBOIO
BBIPAKEHUSI.

IloBTOpEHME U CHCTEMATH3ALl

usi yueOHOro marepuaJa (2 yaca)

Henu yuenuka

[IpoBecTu camoaHanu3 3HAHUM, YMEHHUI 1 HaBBHIKOB TOJYYEHHOM B
MprUOOPETEHHOM Kypce anreOpsl 3a 7 Kirace mpu 00001IaroIeM MOBTOPEHUHN

BCEX TCM

JJ1s1 3TOr0 HEOOX0AMMO OBIIAZCTh YMEHUSIMH HCIIOH30BATh MPUOOPETCHHBIC

Ilenu mexparora:

HOBCEIHEBHOU KU3HHU.

O6001Th U CUCTEMAaTU3UPOBATH KypC aaredpsl 3a 7 Kiacc.

Jo0nThCcss MOHMMAHNS YYAIIUMHUCS BO3MOXKHOCTHU UCIIOIb30BaAHUS
MPUOOPETEHHBIX 3HAHUN U YMEHHI B IPAKTUYECKOM JCSITCIIBHOCTH U B




3HAHUS U YMEHUS MPAKTHUECKOM IeATeIbHOCTH U B IOBCEAHEBHON KU3HU U
JUTSL UCCJIEIOBAHUSI HECJIOKHBIX TPAKTUYECKUX CUTYalM HA OCHOBE
U3YYEHHBIX (DOPMYI U CBOICTB.

Pa3Butue YMEeHUAA CaMOCTOATCIIBHO 1 MOTUBUPOBAHHO OPraHMU30BbIBATH
CBOIO ACATCIBHOCTD.

101 | [ToBropenwue. Paznoxenue | BeimonHeHnue ynpaxHeHu# 1mo CP YMEIT NpUMEHSTH (POPMYIIBI IToBTOpeHue
MHOT'OYJICHA HA MHOKUTENH | IIPONACHHBIM TEMaM. COKPAIICHHOI'O0 YMHOXCHUS I | IPOUIEHHOTO
YIPOLIEHUS BBIPAKECHU, Marepuaia
pellIeHNs] ypaBHEHUI.
102 | F'onoBasi KOHTpOJILHAS BrinonHenue ynpaxHeHui 10 3a NunuBunyansHo | Mcnonws3yroT pa3inyHble IToBTOpeHue
pabora (uTorosasi) Kypc 7 Kj1acca 1o NponJeHHbIM € pelleHue IPUEMBI IPOBEPKU IIPOMJICHHOT O
TEMaMm. KOHTPOJIbHOU IPABUJIBHOCTHU HAXOXACHUS MaTepuaia
paboThI 3HAYEHUS YACIIOBOIO
BBIPAKEHMUSI




