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[To anreOpe my1st 7a kiacca

YUYHUTCIIAI MAaTCMAaTHUKN

Edpemonoit Mapuu EBreHbeBHBI

Cankr-IletepOypr

2022-2023 yueOHbIl 101
IMosichuTeIbHAA 3anMCKa

Pabouasi nporpamma mo asnredpe aJis 7a Kjiacca coCcTaBjieHa Ha OCHOBE:
- ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmu

(manee - PO)y;



- @enepanbHOTO TOCYJIAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEPKACHHOTO puka3oM MuHucrepcTBa oopa3oBanus u Hayku PD ot 17.12.2010 Ne
1897 (nanee — ®I'OC ocHOBHOTO 0011IETO 00PAa30BAHMS);

- Ilpukasza MunucrepcrBa npocsenieHus Poccuiickoit ®@enepauuu ot 11.12.2020 Ne 712 "O
BHECEHUU W3MEHEHUH B HEKOTOpble (elnepaibHble rocydapCTBEHHBIE 00pa30BaTeIbHbIE CTAHIAPTHI
o01iero o6pazoBaHMs 110 BOIPOCAM BOCTIUTaHUs 00ydaromuxcs';

- [Ipukaza Munnpocsemenust Poccun or 20 mas 2020 r. Ne 254 «O denepanbHOM nepedHe
YYEOHHMKOB, PEKOMEHAYEMbIX K HCHOJb30BAaHUIO NPU peaau3allii HMEIOIMUX TOCYAapCTBEHHYIO
aKKpeIUTAIMI0 00pa3oBaTeIbHBIX MPOTrPaMM HAYaIbHOIO OOIIEro, OCHOBHOIO OOIIEro, CPEeIHEro
0o011ero oopasoBa”usy;

- [lepeuns opranu3zanuii, OCyIeCTBISIOMNX BBITYCK Y4€OHBIX ITOCOOMI, KOTOpPBIE AOMYCKAIOTCS
K HMCIIOJI30BAaHUIO NIPHU PEAIN3ALUN MUMEIOIIMX IOCYJapCTBEHHYIO aKKPEIUTALHI0 00pa30BaTeIbHBIX
IporpaMM HAa4yaJbHOTO OOIIETr0, OCHOBHOT'O OOILEro, CpeAHEro o01Iero oo0pa3oBaHms, YTBEPKICHHBIM
npuka3zoM MuHHCcTepcTBa 0Opa3zoBanus u Hayku Poccuiickoit @eneparuu ot 09.06.2016 Ne 699;

- Canutapubix npasui CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHUOIIOTHYECKUMU TPeOOBaHUAMU
OpraHu3alysIM BOCHUTAHUA M OOy4YEHHs, OTAbIXa W O3J0POBJIEHUS JAeTeldl U MOJOIEKN»,
YTBEPXKACHHBIX I[IOCTAHOBIEHUEM [JIaBHOrO TIOCYAapCTBEHHOIO CAaHUTAPHOrO Bpada Pocculickoiu
Oenepanun ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20);

- Canurapubix npasun u Hopmamu CanlluH 1.2.3685-21 «I'urunennueckue HOpMaTHBBI U
TpeboBaHUsI K oOecredeHno 0e30MmacHOCTH M (W) Oe3BPEIHOCTH IJIA 4YeloBeKa (DaKTOPOB Cpeibl
OOUTaHUsA», YTBEP)KICHHBIX IOCTAHOBJICHHWEM [JIaBHOrO TOCYIAapCTBEHHOTO CAHUTApHOTO Bpaua
Poccutickoit ®eneparuu ot 28.01.2021 Ne 2 (nanee — CanlluH 1.2.3685-21);

- KOHIIETIIMY MPETNoaBaHusl MaTeMaTHKH B 00pa30BaTeIbHBIX Opranu3anusax PO, peanuzyromux

OCHOBHBIE  00IIeoOpa3oBaTeNbHbIE MpPOrpamMMbl, yTBepxkaeHHoW 24  nekabps 2013  rona
pacnopsbkenreM [IpaButensctBa P®; (Toabko 1iis PII yuuTesneil MAaTeMATHKH);

- Pacmopsokenne Komwurera mo obpaszoBanmio oT 15.04.2022 Ne 801-p «O dopmupoBanuu
KaJICHJApHBIX Y4YeOHBIX TIpa(UKOB TOCYAapCTBEHHBIX  00pa3oBaTelbHbIX YupexaeHuid CaHKT-
[TerepOypra, peanu3yromux OCHOBHBIE o00IIe00pazoBarenbHbie porpammbl, Ha 2022/2023 y4yeOHbIH
rom ;

- Yueonoro mana ['BOY Jlunenr Nel79 Kanununckoro paiiona Cankt- IletepOypra na 2022-
2023 yueOHbIii TOI;

- IlonoxeHuss 0 cuUcTeMe OIICHWBAHMs OOpa30BATENBbHBIX PE3yNbTaToB, oOydaromuxcs ['BOY

munei 179 Kanmuannackoro pariona Cankt-IletepOypra;

- [onoxenust o ¢oune oneHouHbix cpeactB ['bOY muneii 179 Kanuaunckoro paiiona CaHKT-
[TetepOypra;
«COOpHUK MpUMEPHBIX pabouyux mporpamm. 7-9 kiaccel: coctaButenb: T.A. Bypmuctposa. —
M.: IIpocBemienue, 2020. — 112 c».

MecTo 1 poJib IpeaMeTa B y4eOHOM IJIaHe

Cornacao yueonomy iany ['bOY murneit Nel79 Ha n3ydenne anreOpsl B 7 Kiacce OTBOAUTCS 4
yaca B HeJenmo, 136 Jaca B rof, U3 HUX Ha UTOroBoe noBTopeHue (pe3eps) 11 yacoB. KoHTponbHBIX
pa6ot-10.



HNupopmanus 0 BHECEHHBIX H3MEHEHUAX

Konuuects | KomnnuectBo
Ne 0 YacoB IO JacoB,
Tema ABTOPCKOM COIJIaCHO
nporpaMme | BHECEHHBIM
U3MEHEHUSIM
1 BripakeHusi, TOK1€CTBa, YPaBHEHUS 26 26
2 DOyHKIHUH 14 18
3 CTeneHb C HAaTypaJIbHBIM NTOKA3aTeNIeM 15 18
4 MHoOrouneHbl 22 23
5 DopMyJIbl COKPAIIEHHOTO YMHOXEHHUS 23 23
6 CucTeMbl JTUHEUHBIX YPAaBHEHUHN 17 17
7 | AToroBoe noBTOpEHUE 19 11
Hroro 136 136

BHeceHne maHHBIX M3MEHEHUH ITO3BOJIMT OXBATHTH BECh U3y4aeMbIil MaTepual Mo mporpaMme,
MOBBICHTH YPOBEHb O0YUYEHHOCTH y4YalIMXCs MO MPEAMETY, a Takke 0onee 3pPEeKTUBHO OCYIIECTBUTH
WHIUBHUTyaTbHBIN TTOIXO K 00yYaroIuMCS.

PaGouasi nporpamMMa BBINIOJIHSIET JIB€ OCHOBHbIE (PYHKIIMHU:

— HNupopmanuonHo-MeToauvecKkasi QyHKIMS MMO3BOJISET BCEM YYacCTHUKaM 00pa30BaTEIbLHOTO
nponecca noJiyuduTb nNpeaACTaBJICHUC O LCIIAX, COACPKAHUMN, O6H1€I>'I CTpaTeruu OGy‘-IQHI/I}I, BOCIIMTaHUA
Y Pa3BUTHS YUaIllUXCs CPEACTBAMU JAHHOTO y4eOHOTrO MpeaMETa.

— OpraanzaunmoHHO-IJIAHUPYIOIIAsT PYHKIMS NpeayCcMaTpUBAeT BbIACIEHUE ATAlOB 00yUYeHHUS,
CTPYKTYpUpOBaHHE Yy4eOHOrOo MaTepuaina, OMpeAclieHHe €ro KOJMYECTBEHHBIX U KAa4€CTBEHHBIX
XapaKTepUCTHK Ha KaXIOM U3 JTaloB, B TOM 4YHCIE MJIsS COJEP)KAaTEJbHOIO HAMOTHEHUS
MIPOMEKYTOYHOM aTTECTALMU YUAIIUXCS.

ean u3yyenus ajaredopol B 7 Kiiacce:

— OBJIaJleHMe CHCTEMOM MaTeMaTH4eCKUX 3HAHUN M YMEHHM, HeOOXOIUMBIX JIJIsl IPUMEHEHUs B
HpaKTquCKOﬁ ACATCIIBHOCTHU, NU3YUCHUA CMCIKHBIX JUCHUIIINH, IPOJOJIKCHUS 06pa30BaHI/I$I;

— HHTEJUIEKTyalbHOe pa3BUTHE, (OPMUPOBAHNE KAUECTB JTUYHOCTH, HEOOXOIUMBIX YEIIOBEKY
JIIsL HOHHOHGHHOﬁ JKU3HU B COBPCMCHHOM 06H.[€CTB€Z SICHOCTb U TOYHOCTb MBICIIU, KPUTHYHOCTH
MBIIJICHUS, WHTYMLHUS, JIOTHUYECKOE MBIIUICHUE, O3JEMEHTHl aJITOPUTMHUYECKON  KYyJIbTYpHI,
MPOCTPAHCTBEHHBIX MPEICTABICHUI, CHOCOOHOCTH K TIPEOIO0ICHHIO TPYTHOCTEH;

— (opmupoBaHue mpeACTaBIeHUIl 00 WACSIX W METOAaX MaTeMaTHKH KaK YHUBEPCAIHLHOTO
S3bIKa HAYKU U TEXHUKHU, CPEJICTBA MOJICIMPOBAHUS SBJICHUI U MPOIIECCOB;

— BOCHHUTAaHUeE KYJbTYPhl TUYHOCTH, OTHOILIEHUS! K MaTeMaTHUKE KaK K 4acTH 00IIedeIoBeuecKoit
KYJbTYpPbl, HOHUMAHNC 3HAYUMOCTHU MATCMATUKHU JIS1 HAYIHO-TCXHUYCCKOT'O IIPOrpecca,

— pa3BHTHe BBHIUUCIUTEIBHBIX U (POPMaTIHHO-ONEPATUBHBIX aIreOpanuecKux YMEHUH 10 YPOBHH,
MO3BOJISIIOIIETO YBEPEHHO HUCIIONIB30BAaTh X MPHU PEIICHUH 3a/1a4 MAaTEMAaTUKU U CMEXHBIX TPEIMETOB
(pusmka, XumHs, OCHOBbl MH(GOPMATUKM U BBIUYUCIUTEILHOW TEXHUKH), YCBOCHHE ammapara
YpaBHEHUI M HEPAaBEHCTB KaK OCHOBHOI'O CPEICTBA MATEMaTHYECKOTO MOJEIUPOBAHMS MPUKIIATHBIX
3aja4, OCYIIECTBJICHHWE (PYHKUMOHAIBHON MOArOTOBKM UIKOJBHMKOB. B Xome wu3ydeHus Kypca,
y4Jaluecs OBJIaJAeBalOT MpUEMaMU BBIYUCICHUN Ha KaJIbKYJIATOPE.

BocnuTat/ibHBII KOMIIOHEHT padoueil MporpaMMbl
Peanuzanus negaroramMmu BOCIUTATEIHLHOTO MOTEHIIMAIA YPOKA MPEIOJIaraeT cleyIomee:

— YCTAQHOBJICHUC  JOBCPHUTCIIbHBIX OTHOIIICHUU MCXKIAY  YYHUTCICM u €ro YUCHUKAaMH,
CHOCOOCTBYIOLIUX TO3UTUBHOMY BOCHPHUATHIO YydYallUMHUCS TpeOOBaHUN U MpoChO yduTes,
NPUBJICUYEHUIO MX BHHUMaHUS K 0OCyXIZaeMoil Ha ypoke HH(OpManuy, aKTUBU3AIMH UX
MO03HABATEIbHOMN JESITETbHOCTH;



— mnoOyX/IeHue MKOJILHUKOB COOJII0/IaTh HA YPOKe OOLIENPUHSTHIE HOPMBbI TIOBE/ICHUS, paBUiIa
oOmmeHnst co crapmuMu (YYUTENsIMH) W CBEPCTHUKAMHU (IIKOJbHUKAMHU), MPHHIMILI y4eOHOU
JUCLUIIIIMHBI U CAMOOPTraHU3aluu;

— IpPUBJICYCHUE BHHMMAaHHUS UIKOJIBHUKOB K IEHHOCTHOMY acCIEeKTy HM3y4aeMbIX Ha YypOKax
SABJICHUN, OpraHM3alus UX paboThl C MOJIy4aeMoW Ha ypOKe COLHMAJbHO 3HAYUMON HH(OpManuei,
WHUIUUPOBAaHUE €€ OOCYXKICHMs, BBICKA3bIBAHMUSA YYAllUMHUCS CBOETO MHEHHsS IO €€ MOBO.Y,
BBIPA0OTKH CBOETO K HEH OTHOIICHUS;

— WCIOJIb30BaHHWE BOCIUTATENHHBIX BO3MOXHOCTEH coaep)kaHus Y4eOHOro mpeaMera vepes
JNEMOHCTPALIMIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TPaXXJIAHCKOTO TIOBENCHHMS, MPOSIBICHUS
YeIIOBEKOIIOOUS U TOOPOCEPACUHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUSI, 3324
JUIS pellieHus1, IPOOJIEMHBIX CUTYaIUil 17151 00CY>KISHHSI B KJ1acce;

— MpUMEHEHHE Ha ypOKE MHTEPAKTUBHBIX (opM pabOThl y4alllMXCsl: MHTEUIEKTYyaJlbHBIX UID,
CTUMYJIMPYIOLIUX [MO3HABATEIbHYI0 MOTUBAIUIO IIKOJIBHUKOB; TUCKYCCUN, KOTOPBIE AIOT yYalllUMCs
BO3MOXXHOCTh TMPHOOPECTU OMBIT BEACHHUS KOHCTPYKTHUBHOTO JHANIOra; TPYIIOBOM pPabOTHI WM
paboThel B mMapax, KOTOpbIE y4yaT MHIKOJBHUKOB KOMAaHIHOW paboTe M B3aMMOJCHCTBHIO C JIPYTUMHU
NETbMU;

— BKJIIOYEHHE B YPOK UTPOBBIX IPOLEIYDP, KOTOPBHIE TIOMOTAIOT MOAAEPKATh MOTUBALIMIO IETEH K
MOJIyYEHUIO0 3HAHUN, HAJIAKUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHHH B KJIacce, MOMOTaroT
YCTaHOBJICHUIO TOOpOKeIaTeIbHON aTMOC(EPHl BO BpEMS ypOKa,

— OpraHM3anus HAacTaBHMYECTBA MOTHMBHUPOBAHHBIX W JSPYJMPOBAHHBIX Y4YAIIUXCSA HaA HX
HEYCHEBAOIIMMHU  OJHOKJIACCHUKAMHU, JIAIOIIETO IIKOJIbHUKAM COLMAJIbHO 3HAYUMBIM  OMBIT
COTPYAHMYECTBA U B3aUMHOW ITOMOIIIY;

— HHHUIMMPOBAHME W MOJJIEPKKA HMCCIEI0BATEIBCKOM JEATEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3alud WMHM HWHIWBHAYaJIbHBIX UM TPYNIOBBIX MCCIEI0BATEIbCKUX MPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHHUS TEOPETUIECKOM
npo0JieMbl, HaBbIK T'€HEPUPOBAHUA M OQPOPMIICHHS COOCTBEHHBIX HJICH, HABBIK YBaKUTEIHHOIO
OTHONICHHUS K YyXUM HesM, 0QOpMIICHHBIM B paboTax APYTUX UCCIEIOBATENeH, HABBIK MyOJINIHOTO
BBICTYIUICHMS TIEPE]T Ay AUTOPUEH, apTyMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHUSI.

— ucnons3oBanre WMKT w©  aucTaHIIMOHHBIX 00pa30BATENbHBIX  TEXHOJOTHH  OOyYCHHS:
MporpaMMbl — TPEHAXKEPBI, TECThI, 3a4€Tbl B AJIEKTPOHHBIX MPUIIOKEHUIX, MYJIbTUMEAUIHbBIC
Mpe3eHTAlMK, Hay4YHO-TIOMYJIApHbIE Mepenayu, QMIbMbI, OOydalollue CaillThl, YypOKU-OHJIAlH,
BUJICOJICKIINH, OHJIAH-KOH(EPEHIINH U Jp.

Cucrema ypokos
OcHoBHas Gopma opranuzanuy 00pa3oBaTeIbHOTO Mpoliecca — KIACCHO-ypOYHasi CUCTEMA.
[IpenycmaTpuBaeTcs NpUMEHEHHE CIEAYIOUINX TEXHOIOTHH 00yYeHHS:
- TpaJAMLIMOHHAS KJIaCCHO-YPOYHasl;
- HTPOBBIE TEXHOJIOTHH;
- 3JIEMEHTHI IPOOJIEMHOTO O0yYCHHUS;
- TEXHOJIOTUH YpOBHEBOU auddepeHunanmu;
- 3JI0pOBbE cOeperaromne TeXHOIOTHH;
- UKT.
Buabi ypokos
Ypok — nexuyusa. llpeanonaraiorcsi COBMECTHbBIE YCHIIUSI YUUTEIsI U YYEHUKOB JUIS PELICHHUS
oOmieit mpoOeMHOM To3HaBaTeIbHON 3ajaun. Ha TakoM ypoke HCIOJIB3yeTCsl JEMOHCTPAIIMOHHBIN
MaTepuaj Ha KOMIIBIOTepe, pa3paboTaHHBIN YUYUTEIIEM WIH YICHUKAMH, MyJIbTUMEINITHBIC TPOTYKTHI.
Ypox — npaxmuxkym. Ha ypoke yuwammecs paOOTaroT HaJa pPa3IUYHBIMU 3aJlaHUSIMH B
3aBHCUMOCTH OT CBOEH MOATOTOBICHHOCTU. Buibl paboT MOTYT OBITH CAMBIMHU Pa3HBIMU: TUCHMEHHBIE
UCCIIEIOBaHMsI, pellIeHrnEe Pa3INYHbIX 3aJa4, U3YYeHHE CBOMCTB Pa3iIMYHbIX (YHKIHH, MPaKTUYECKOEe
MPUMEHEHHE PA3IMYHbIX METOJIOB pelieHus 3aqad. KoMIbIoTep Ha TaKUX YpOKax UCHOIB3YEeTCs Kak
ANEKTPOHHBIA KaJbKYJSITOP, TPEHAaXKEp YCTHOrO CYeTa, BUPTyajbHass JlabopaTopHsi, HCTOYHUK
CIIpaBOYHOM WH(OpMAIUH.



Ypok — uccnedosanue. Ha ypoke yuammecs pemaloT NpoOJIEeMHYIO  3amady
HCCIIEIOBATENIbCKOIO  XapakTepa aHaJUTHYEeCKUM METOJOM M C T[OMOUIbI0 KOMIIBIOTEpa C
WCIOJIb30BaHUEM PA3IUYHBIX TAOOPATOPHIA.

Komobunuposannwlii ypox npearnosaraeT BbIIOJIHEHNE padoT U 3aJJaHUil pa3HOTO BUAA.

Ypox pewenun 3a0au. BreipaGaThIBalOTCS y ydalIuxcs YMEHHS U HaBBIKM PEHICHHsS 3a7ad Ha
YpPOBHE 0053aTebHOW W BO3MOXXHOW ToATOTOBKE. JIF0OOW ydYamuicss MOXKET HCIOIb30BaTh
KOMITBIOTEPHYIO MH(MOPMAIMOHHYI0 0a3y MO METOJaM pPEIICHUs pPa3WYHbIX 3a/ad, MO CBOWCTBAM
AJIEMEHTAPHBIX (PYHKLIMH U T.JI.

Ypox — mecm. TectupoBaHue NpoBOIUTCS C LIENBIO TUATHOCTUKHU IPOOETOB 3HAHUI, KOHTPOJIS
ypOBHSI OOYYEHHOCTH YYaIlIMXCs, TPEHUPOBKH TEXHHKE TECTUPOBAHUSA. TECTHI MpejiararoTcs Kak B
MeYaTHOM TakK M B KOMIBIOTEPHOM BapuaHTe. llpuyeM B KOMIBIOTEPHOM BapHaHTE BCerga c
OrpaHUYEHUEM BPEMEHHU.

Ypok — 3auem. YcCTHBII Onpoc ydamuxcs MO 3apaHee COCTABJICHHBIM BOIIPOCaM, a TAKkKe
pelieHune 3a1a4 pa3Horo ypoBHs M0 U3YYEHHOU TEME.

Ypox — camocmoamenwvnasn paboma. Ilpennaraiorcs pazHble BUIbl CAMOCTOSITENBHBIX PaboT:
JIBYXYpPOBHEBASI — YPOBEHb 00s3aTEILHOM MOATOTOBKH - «3%, yPOBEHb BO3MOKHOM MOATOTOBKH - «4» H
«5»; OONBIIONW CIMUCOK 3aJaHWi PA3HOTO YPOBHS, M3 KOTOPOTO YYAIIHICS pemiaeT MX 1O CBOEMY
BEIOOpPY. PS0OM ¢ YYEHHKOM Ha TaKUX YPOKaX — BKJIIFOUEHHBIH KOMITBIOTED, KOTOPBI OH MCIOIB3YET
10 CBOEMY YCMOTPEHHUIO.

Ypok — kommponvnas paboma. IlpoBoguTcs Ha JBYX YPOBHSIX: YPOBEHb 0OO0S3aTENIbHOU
MOJATOTOBKH - «3» U YPOBEHb BO3MOKHOUM MOJATOTOBKH - «4» U «5».

KomnbrorepHoe odecrieueHne ypokoB
B paznene paboueii mporpamMmbl «KoMmisroTepHoe oOecriedeHne» CINIaHUPOBAHO MPUMEHEHUE
UMEIOLIUXCSI KOMIMBIOTEPHBIX MPOIYKTOB: JAEMOHCTPALIMOHHBIA MaTepual, 3aJaHus Uis YCTHOTO
OIpOca YYaIIuXxcsi, TPEHUPOBOUHBIC YIIPAKHEHUS, & TAKXKE PA3IUYHbBIC SJICKTPOHHBIC YUCOHUKH.

JleMOHCTPAMOHHBIH MaTepuaJ (caaiabl)

Cozpaercss c 1enplo oOecreueHus HarisJHOCTH TMpPH HM3yYEHHH HOBOIO Marepuaa,
WCIONB30BaHUST TpPU OTBeTax ydyamuxcsa. [IpuMeHeHWe aHUMAalMM TpPU  CO3JaHUU  TaKOro
KOMITBIOTEPHOIO MPOAYKTAa TO3BOJISIET paccMaTpUBaTh BOINPOCHI MAaTEMaTHYECKONM TEOpHM B
JBIKEHUH, 00eCleunBaeT APYroi MoaxoJ] K M3y4eHHWI0O HOBOTO MaTepuaia, BBI3bIBAET MOBBIIICHHOE
BHMMAaHUE U UHTEPEC Y yUaLIUXCS.

N3yuyenne MHOTMX TE€M B MaTeMaTHKE CBS3aHO C 3HAaHUEM M IIOHMMAaHHUEM CBOMCTB
aneMeHTapHbIX (GyHKIuN. Pernienue ypaBHEHHI, HEpaBEHCTB, pa3jIMYHBIX 3aJay MPeAroyaraeT
rIyOOKOe 3HaHWE TMOBEACHUS AJIEMEHTapHbIX (yHKIuWA. Hayuwmtbes pacrno3HaBaTh TpaduKd TaKUX
GyHKIHA, CyMeTh paccka3aTh 00 X CBOMCTBAX MOMOTAIOT KOMITBIOTEPHBIC CIIAMIbI.

[Ipu pemennn MOOBIX 3a/1a4 MCIIOJB30BAaHUE IpadUUecKoil MHTEPIpPETallUU yCIOBUS 3aJ1auH,
€e pEIICHHs IMO3BOJISIET Yy4alllUMCS MOHSITh MAaTeMaTHYeCKyl0 WK pelieHus, 0ojee TIyOoKo
OCMBICIIUTh TEOPETUYECKUM MaTEPHAII II0 TaHHOU TEME.

3agaHus AJs1 YCTHOTO CYeTa
OTu 3afaHusl JAlOT BO3MOXKHOCTh B YCTHOM BapHaHTE OTpabaThiBaTh pa3iM4HbIE BOIMPOCHI
TEOpUU U MPAKTUKU, TPUMEHSS TPUHIUIIBI HATJISTHOCTH, TOCTYITHOCTH. MIX MOXKHO MCIOJL30BaTh Ha
T000M ypOKe B pEeXHMME YUYUTENb — YUYEHHUK, B3aHMONPOBEPKH, a TAKKE€ B BUAE TPEHUPOBOYHBIX
3aHATHUH.

TpeHupoBoYHbBIE yIPasKHEHUS
Bxuirouaror B ce0si 3aJaHUs C BONPOCAMHM W HAIVIAJHBIMH OTBETaMH, COCTABJICHHBIMH C
MOMOIIBI0 aHuMaIMK. OHHU TO3BOJISIIOT YYEHUKY CAMOCTOSITETIbHO OTpabaThIBaTh PA3IMUYHbIE BOIIPOCHI
MaTeMaTHYeCKON TEOPHH U MPAKTHKU.

DJIeKTPOHHbIE YYeOHUKH
OHM UCTIONB3YIOTCS B KaueCTBE BUPTYAJIbHBIX JTAOOPATOPHH NpU MPOBEACHUU MPAKTUYECKUX
3aHATUH, YPOKOB BBEJCHUS HOBBIX 3HAHWK. B HHMX 3akitoueH OOJIBIION TEOPETUYECKHH MaTepHall,
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MHOT'O TPEHAXEPOB, MPAKTHUYECKUX M HUCCIEIOBATENbCKUX 3aJaHUM, CIpaBOYHOro marepuana. Ha
J000M M3 YPOKOB BO3MOKHO HCIIOJIb30BAHHWE KOMITBIOTEPHBIX YCTHBIX YHNpPaXHEHHH, MpUMEHEHHE
TpEHaXXepa YCTHOTO CYETa, YTO AKTHUBU3UPYET MBICIUTEIbHYIO JCSITEIbHOCTh yYalllUXCs, Pa3BUBACT
BBIUHCIIUTENIbHbIE HABBIKU, TaK KaK IMO3BOJISET OCYLUIECTBUTh MHOM MOIXO K U3y4aeMOl TeMe.

Hcnonbs3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHI B MpENOAaBaHUM MaTEMaTHUKH MO3BOJSET
HENpephIBHO MEHATH (GOpPMBI pabOThl Ha ypOKEe, MOCTOSHHO 4YepeloBaTh YCTHbIE U MHCbMEHHBIE
YIpaXKHEHUS!, OCYIIECTBIISITh pa3HbIe MOAXO/Abl K PEIICHNUI0 MAaTEMaTHYECKUX 3a/1a4, a 3TO MOCTOSIHHO
CO3/1a€T U MOJAJIEP’KUBAET HHTEIUIEKTyaJIbHOE HANpsHKEHUE yJYaluuxcsi, OpMUPYET y HUX YCTONUUBBIN
MHTEPEC K U3YUYEHUIO TaHHOTO MpeaAMETA.

Buabl 1 popMbI IPOMEKYTOUHONH M MTOTOBOM aTTECTAIUU
HpOMe)KYTO‘-IHaSI aTrTeCTalusd IMpoOBOAUTCA B (I)OpMe TCCTOB, KOHTPOJIbHBIX, CAMOCTOATCIbHBIX
pabot. toroas aTTecranus npeaycMOTpeHa B BUJIE aIMUHUCTPATUBHON KOHTPOJIbHOM pabOTHI.

TPEBOBAHMUSA K YPOBHIO NIOAI'OTOBKH OBYUYAIOILIIUXCA
B pezynomame usyuenus Kypca anzedpui 7 Knacca 00y4aiouuecss 00N4CHblL:
3HATH/IIOHUMATh:

— CYLIECTBO MOHSTHS MATEMaTHUYECKOI0 JOKAa3aTENbCTBA; MPUMEPHI I0KA3aTeIbCTB;

— CYIIECTBO MOHATHUS AJITOPUTMA; IPUMEPHI AJITOPUTMOB;

— Kak HUCIOJB3YIOTCS MaTeMaTtudeckue (GopMysbl, YpaBHEHHS M HEPaBEHCTBA, NMPHUMEPHI UX
MPUMEHEHHUS JUIsl pEIICHUsI MaTeMaTHUECKUX U MPAKTUYECKUX 3a/1a4;

— Kak MaTeMaTH4YecKd OIpejAesieHHble (YHKIMM MOTYT OMNKCHIBATh peajbHbIE 3aBUCUMOCTU;
MPUBOIUTH PUMEPHI TAKOTO OMUCAHUS;

— Kak NOTpeOHOCTH MPAKTUKHU MPUBEIIM MaTEMAaTHYECKYI0 HAYKY K HEOOXOIMMOCTH PaCIIUPCHHS
MOHSTHSI YUCIIA;

— BEPOSTHOCTHBIN XapakTep MHOTUX 3aKOHOMEPHOCTEH OKPY’KaIoLEro MHpa; MHpPUMEpPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

— KakuM o00pa3oM TeOMETpHs BO3HHKJIA M3 MPAKTUYECKUX 3aJad 3eMIIEMEpHs; MPHUMEPHI
TE€OMETPUUYECKUX OOBEKTOB U YTBEPKACHUM O HUX, BAKHBIX IS IPAKTUKY;

— CMBICJI HJCAIH3alMM, TMO3BOIOLIECH pemarh 3aJayd  pPeajlbHOM  JEHCTBUTEIBHOCTH
MaTeMaTHYeCKUMH METO/IaMH, PUMEPHI OIINOO0K, BOSHUKAIOIIMX IIPU HUeaTu3allnu;

yMeTh:

— COCTaBIISITh OyKBEHHBIC BBIpAXKECHHUS W (POPMYJIBI MO YCIOBHUSAM 3a7a4;, OCYIICCTBISTH B
BBIpOXKEHUSAX M (HOpMYJIax YHUCIOBbIE MOJCTAHOBKH U BBIMOJIHATH COOTBETCTBYIOIINE BBIUMCICHHUS,
OCYIIECTBIISITh MOJACTAHOBKY OJTHOTO BBIPAXKECHHSI B IPYTO€; BBIpaXaTh U3 (HOPMYI OJIHY MEPEMEHHYIO
4yepe3 OCTAIIbHBIE;

— BBINOJHATH OCHOBHBIE JEMCTBHS CO CTEMEHSMU C HATypajJbHBIMU IIOKa3aTelsiMU, C
MHOT'O4YJIEHAMU; BBIMOJHATH Pa3I0KEHHUE MHOTOUYICHOB HAa MHOXHUTENH; BBIMIOJIHSITH TOXK/IE€CTBECHHbIE
peoOpa3oBaHUs pallMOHATBHBIX BHIPAKEHUH;

— pemaTh JUHEIHbIE YpaBHEHUsI pelliaTh JUHEHHbIE pellaTh TEKCTOBbIE 3ajaul alredpandeckum
METOJIOM, HWHTEPIIPETHPOBATh MOJYYEHHBIH pE3yJIbTaT, MPOBOIUTH OTOOP pEIICHUH, UCXOAS U3
(hOopMyYITUPOBKHU 3a/1a4H;

— n300paxkaTh YKCIIa TOYKAaMU Ha KOOPJIMHATHON TIPSIMOI;

— OMpeeNATh KOOPAUHATH TOYKHU TUIOCKOCTH, CTPOUTH TOUKH C 331aHHBIMU KOOPINHATAMU;

— HaxXOJWTh 3HAaUEHUs (PYHKIWH, 3alaHHON (HOopMyJIoH, Tabnuiiei, rpad)uKoM IO €€ apryMEHTY;
HAXOJUTh 3HAUEHHE apryMeHTa M0 3HaUeHUI0 (YyHKIUY, 33JaHHOMN rpadKOM WU TaOIHIIeH;

— MPUMEHSTH rpapuuecKre MpeICTaBIeHUs PU PELIeHUH YPaBHEHUN, CUCTEM, HEPABEHCTB;

— ONMCBIBATH CBOMCTBA M3ydeHHBIX QyHKIMI (y=KX, rae k=0, y=kx+b, y=x*, y=x%), cTpouts ux
rpaduKu.

HCNOJIb30BATh NPHOOpPeTeHHbIe 3HAHUSI M YMEHHsSI B NPAKTUYECKOH /JeATeJbHOCTH H
NOBCEJIHEBHOH KU3HHU JJIA:

— BBINIOJTHEHUS PacueToB MO QopmyliaM, COCTaBlIeHHUS (HOpPMyJ, BBIPAXKAOIIUX 3aBUCHMOCTH

MEXy pealbHbIMU BEIMUYUHAMU; HAX0XKICHUS HYKHOM (OPMYJIBI B CIIPABOYHBIX MaTepHaiax;



— MOJETHPOBAHUS MPAKTUYECKUX CHUTyallMd M UCCIEJOBAHUM IOCTPOCHHBIX MOJEIEH C
MCIOJIb30BaHUEM ammapara anreOpsl;

— OMHCAHUS 3aBUCUMOCTEH MEXIY (QU3MYECKUMU BETMYMHAME COOTBETCTBYIOIIUMU (OpMYTIaMu
MIPU UCCIIEIOBAHUU HECIOKHBIX MPAKTUUYECKUX CUTYaIUH;

— UHTepHpeTanuu rpaguKoB peabHbIX 3aBUCUMOCTEN MEXKy BETUYMHAMU.

B xone npenonaBanus anreOpbl B 7 Kiacce, paboThl Haa (HOPMUPOBAHHEM Y OOYYaroIIUXCs
MIEPEYUCIICHHBIX B MPOrpaMMe 3HAHWW W YMEHHUH cieayeT oOpallaTh BHUMaHUE Ha TO, YTOOBI OHH
OBJIA/ICBAIM YMEHUSIMH 0011ey4eOHOro Xapakrepa, pa3HOOOpa3HBIMU CIOCO0AMH JeSTeJbHOCTH,
MpUOOpEeTaH OIBIT:

— TUIAHWPOBAHUSI U OCYIIECTBJICHUS aJITOPUTMUYECKON JEeSTENIbHOCTH, BBIMOIHEHUS 3a/laHHBIX U
KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

— peuieHHs pa3HOOOpa3HBIX KJIACCOB 3aJla4 U3 Pa3IUYHBIX Pa3JeiioB Kypca, B TOM YHCIE 3a1ad,
TPeOYIOIIMX MOUCKA ITyTH U CITIOCOOOB PEIIICHHUS;

— HCCIIEZI0BATEIbCKOM AEITETbHOCTH, PA3BUTHUS UJIEH, POBEICHUS SKCIIEPUMEHTOB, 0000IIeHMS,
MOCTaHOBKU U (hOPMYJIMPOBAHMSI HOBBIX 33]1aY;

— SICHOTO, TOYHOTO, IPaMOTHOTO H3JI0’KEHHUS CBOMX MBICJIIEM B YCTHOM M MHCHBMEHHOW peEyH,
WCIIOJIb30BAHUSI PA3IMYHBIX S3BIKOB MATEMAaTHKHU (CIOBECHOTO, CHMBOJIMYECKOTO, Tpaduueckoro),
cBOOOHOTrO Mepexo/ia ¢ OJHOTO SA3bIKA HA IPYTOW ISl WIITIOCTPALMU, UHTEPIIPETAllUY, apryMEeHTalun
1 JI0Ka3aTelbCTBA;

— TPOBEACHHS JIOKA3aTeIbHBIX PACCYXKICHHM, apryMEHTAllUW, BBIIBIDKEHUS THIIOTE3 W HX
000CHOBAHHS;

— TIOMCKa, CHUCTeMaTu3alliM, aHanu3a U Kiaccupukauuu uHGOpMaAIMU, HCIOIb30BaHUS
pa3zHoo0pa3HbIX HMH(OPMAIMOHHBIX HCTOYHUKOB, BKIIOUas y4eOHYIO W CIPAaBOYHYIO JIUTEPATypy,
COBpeMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH.

®opmuposanue YYJI:

PeryastuBubie YY/I:

—  OIpEeAeNATh 1elb AeSITeIbHOCTH Ha YPOKE C MMOMOIIBIO YUUTENSI U CAMOCTOSITENIBHO;

—  YYHTHCSI COBMECTHO C YUUTEJIEM 00OHAPYKUBATh M (POPMYIMPOBATH YICOHYIO MPOOIIEMY;

—  YUYUThCS IJIAHUPOBATH YUEOHYIO NEATEIBHOCTh HAa YPOKE;

—  BBICKa3bIBaTh CBOIO BEPCHIO, MBITAThCS MpenjaraTh crnoco0 e€ mpoBepKH (Ha OCHOBE Mpo-
JTYKTHUBHBIX 3aJ]JaHU B y4eOHUKE);

— paborasg TO TPEMIOKEHHOMY IUIaHy, HCIOJb30BaTh HEOOXOAUMBIC cpeacTBa (y4eOHUK,
KOMITBIOTEP ¥ HHCTPYMEHTHI);

—  OMNpEeAeNsTh YCIENTHOCTh BBIMOJTHEHUS CBOETO 3aJaHMsI B TUAJIOTE C YUUTEIIEM.

CpenctBoM (GopMHUPOBaHMS PETYJISTHUBHBIX JAEUCTBUN CIIy)KaT TEXHOJOTHS MpOoOIEMHOTro
IUaiora Ha JTane W3Y4YeHHs] HOBOTO MaTepuaia W TEXHOJIOTHS OLIEHWBAaHUS O0pa30BaTEIbHBIX
JTOCTIKEHHUM (YYEOHBIX YCIIEXOB).

IToznaBarenabHbie YY/I:

— OpHUCHTHPOBATHCS B CBOCH CHCTeME 3HAHWI: NMOHMMAaTh, YTO HY)KHA JOMOJHHUTEIbHAs WH-
dbopmarust (3HaHUS) TS penieHus: yaeOHOM 3a/1aui B OJIMH IIIar;

—  JIenaTh NpeABapuTeIbHbIH 0TOOp UCTOYHUKOB UH(OpPMALIMK [Tl pelIeHns yueOHO! 3a1auu;

— 1oObIBaTh HOBBIC 3HAHUS: HAXOJIUTh HEoOXoauMmyro MH(OpMaInio, Kak B y4eOHHKE, TaK U B
MPEITIOKEHHBIX YUYUTEIIEM CIIOBapsIX, CIPABOYHUKAX U HHTEPHET-pecypcax;

— 7100bIBaTh HOBBIC 3HAHUS: HM3BJICKaTh HH(OpPMAIHIO, MPEACTABICHHYIO B pPa3HBIX (opmax
(TekcT, Tabnuiia, cxema, HIUTFOCTPALs U JIp.);

— mepepabaTeiBaTh TMOJYYCHHYIO WHGPOpMAIUIO: HAOMIOMATh H JeNaTh CaMOCTOSITEIbHBIC
BBIBO/JIBI.

CpenctBoM (opMUpPOBaHMS TO3HABATENbHBIX JCHCTBHM CIYXKHUT Y4eOHBIH Marepuan u
3a/laHus yueOHMKa, 0OecrieynBalonie MepByIo JIUHUIO PA3BUTHUS - YMEHUE OOBSICHITh MUP.

Kommynnkatuubie YY/I:



— JIOHOCHUTb CBOIO HMO3MIHUIO JI0 APYTUX: O()OPMIIATE CBOIO MBICIb B YCTHOW M MMCbMEHHOM peun
(Ha ypoBHE IPEATIOKEHHS WM HEOOJIBIIIOTO TEKCTA);

— CiIywaTh U IOHMMATh PEUb APYTHUX;

— BBIPA3UTEJIBHO YNTATh U NIEPECKA3bIBATh TEKCT;

— BCTyHaTh B Oecey Ha YpOKe U B KH3HH;

— COBMECTHO JIOTOBapUBAThCS O MpaBHiIaxX OOIICHUS U MOBEJICHHS B IIIKOJIE U CIIEAOBATh UM;

— YYHWTBCS BBINOJIHATH PA3JIUYHbIE POJIU B Ipymnne (JINAEpa, UCIIOTHUTENS, KPUTHKA).

CpenctBoM (hopMUpOBaHUS KOMMYHHKATHBHBIX JEHCTBUH CITy>KaT TEXHOJOTHS MPOOIEMHOTO

auanora (MoOyKOAromUi M MOABOJAINMN JAMANOr), TEXHOJOTHA MPOAYKTUBHOITO UTEHHA H
opraHu3anysi paboTbl B MaJIbIX TpyIIax.

Y4yeOHO-TeMaTHYCCKHI MJIAH

Ne Tema KonuyecrBo | KoHTpoabHBIX padoT
4acoB
1 | BelpaxeHusi, TOKJIECTBA, YPaBHEHMSI 26 2
2 | OyHKIMHU 18 1
3 | CteneHb ¢ HaTypaJIbHBIM MOKA3aTEIEM 18 1
4 | MHorouneHs! 23 2
S | ®opMyJIbl COKPALLIEHHOIO YMHOXKECHUS 23 2
6 | CucteMbl IMHENHHBIX YPaBHEHUM 17 1
7 | UtoroBoe noBTOpEHHE 11 1
(amMUHUCTpAaTHUBHAS
KOHTPOJIbHAsI paboTa)
Hroro 136 11

COJEPKXAHUE TEM YYEBHOT O KYPCA

1. Boipa:keHusi, TO:K1€CTBA, YpaBHeHHs (264)

UucioBble BBIpaXEHUS C TepeMeHHbIMH. [Ipocteiimme mpeoOpa3oBaHMsl BBIPAXKEHUH.
VYpaBHEHHE, KOPEHb ypaBHEHUs. JINHENHOE ypaBHEHHE C OJHOM MEPEMEHHOM. PeleHne TeKCTOBBIX
3a/1a4 METOJIOM COCTaBJeHUs ypaBHEHUN. CTaTUCTUYECKHE XapaKTEPUCTUKH.

Hean: cucreMaTu3npoBaTh M OOOOIIUTH CBEICHHS O MPEoOpa30OBAHUAX alreOpanvdecKux
BBIPQYKEHHUI U PEIICHUN YPAaBHEHUH ¢ OJHOW MEPEMEHHOM.

[lepBas Tema Kypca 7 kjacca SIBISETCS CBA3YIOIIMM 3BEHOM MEXIy KypcOM MaTeMaTuku 5—6
KJIACCOB U KypcoM anreOpsl. B Hell 3aKkperuisitoTcsi BBIYUCIUTEIbHbIE HABBIKH, CUCTEMATU3UPYIOTCS U
000011at0TCS CBEICHUS O MPeoOpa30BaHMIX BRIPAKEHUHN U PEIICHUN ypaBHEHUH.

3HaTh:

— Kakue 4Hcia SBISIOTCA LEJIbIMHU, JOpPOOHBIMHU, palMOHATIbHBIMHU, MOJOKUTEIbHBIMH,
OTPULIATENLHBIMU U JP.;

— CBOICTBA JIeHCTBUI HAJ YHUCIaMU;

— 3HaTh U TOHUMAaTh TEPMHUHBI «YHUCIOBOE BBIPAXKEHUE», «BBIPAXKEHUE C TMEPEMEHHBIMUY,
«3HAYEHHUE BBIPAXKEHUSD», TOKAECTBO, «TOKIECTBEHHbIE IPEOOPA30BAHUSY.

Ymers @

— OCYHICCTBIIATh B OYKBEHHBIX BBIPAKEHUSX UYHCIOBBIC TMOJCTAHOBKA U  BBITIOJNHSTH
COOTBETCTBYIOIINE BBIUMCICHUS;

— CpaBHHBATh 3HA4YCHHsI OYKBEHHBIX BBIPDAKEHUH TPH 3aJaHHBIX 3HAYCHUSAX BXOISAIIUX B HUX
MIEPEMEHHBIX;

— NOPUMEHSTh CBOWCTBAa JEUCTBUM HAJ YHCIAMU MPU HAXOXKICHUM 3HAYEHUN YHCIOBBIX
BBIPAKCHUH.

HaxoxneHve 3HaUeHUN YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH J1a€T BO3MOXHOCTH MOBTOPUTH C
YYAIUMUCS TIPaBWIIA JICUCTBHIA C PAIMOHATHHBIMU YUCJIAMU. YMEHUS BBINOJHATH apu(PMEeTUIECKUe
NEHCTBHUS C palMOHAIBHBIMM YHMCIAMHU SBIISIOTCS OMOPHBIMHU ISl Bcero Kypca anreOpel. Ciemyet
BBISICHUTH, HACKOJBKO MPOYHO OBJIAJICIH MMM YyYalldecs, U B clydyae HEOOXOIMMOCTH OpraHM30BaTh
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MIOBTOPEHUE C IIETbI0 JTUKBUAALUH BBIABICHHBIX MPOOEIOB. Pa3BUTHIO HABHIKOB BBEIYUCICHUH JOIKHO
YAEIAThCA CEphe3HOE BHUMAHKE U B JAJIbHEHINIEM NTPU U3YUEHUH IPYTHX TEM Kypca anreopsl.

B cBA3uM ¢ paccMOTpeHHMEM BOIPOCAa O CPaBHEHHM 3HAYCHUN BBIPAXKCHUHN DPACIIUPSIOTCS
CBEICHHS O HEPABEHCTBAX: BBOAATCA 3HAKHU > U <, 1a€TCS NOHATHE O IBOMHBIX HEPABEHCTBAX.

IIpu paccmoTpeHnu mnpeoOpa3oBaHM BBIpaXKEHHH  (HOpMaNbHO-ONEPATUBHBIE yYMEHUS
OCTalOTCA Ha TOM JK€ YPOBHE, ydalllMecs IMOJHUMAIOTCA Ha HOBYIO CTYIICHb B OBJIAJICHUU TEOPHUEH.
BBogsATCS TNOHATUSA  «TOXIECTBEHHO pPABHBIE BBIPAKEHUS», «TOXKIECTBO», «TOXKIECTBEHHOE
peoOpa3oBaHuE BBIPAKEHUI», COlEpKaHUE KOTOPBIX OYJET MOCTOSIHHO PacKpPhIBAThCA U YIITyOIsThCs
IPpU M3Y4YEHUU IpeoOpa3oBaHU pasIMYHbIX aiaredpanyeckux BblpaxeHUH. [lomuepkuBaercs, 4TO
OCHOBY TOXIECTBEHHBIX MPe0OpPa30BaHUI COCTABIISIFOT CBOWCTBA JCHCTBHIA HAJl YACTAMH.

YcunuBaercss poib TEOPETHUYECKUX CBEICHUN NPH pPAacCMOTPEHHH YypaBHeHU. C  IeNblo
o0ecreyeHrs: OCO3HAHHOTO BOCHPHUATHUS YYAIIMMUCS AITOPUTMOB PELICHHUS] YPaBHEHUH BBOAMUTCS
BCIIOMOTaTeJIbHOE TOHATHE PAaBHOCUIBHOCTH YpaBHEHUH, (HOPMYJIUPYIOTCS U Pa3bsICHAIOTCS Ha
KOHKPETHBIX IIPUMEpPAax CBOMCTBA PAaBHOCWIBHOCTH. JIa€TCs NOHATHE JIMHEWHOIO YpaBHEHUA U
UCCIIelyeTCs BOIPOC O 4HCie ero KopHeil. B cucreme ympakHeHMH oco0O€ BHUMaHME YAEISIETCA
peLICHUIO YpaBHEHUH BUIAa ax = b Ipu pa3nuyHbIX 3HaueHHAX a u b. Ilponmomxaercs pabora 1o
(OpPMHPOBAHHUIO Y yUalIUXCs YMEHMsI UCIOJIb30BaTh almnapaT ypaBHEHUH KaK CPEACTBO I PEIIECHUsS
TEKCTOBBIX 3aJa4. Y POBEHb CII0)KHOCTH 3aJa4 3[I€Ch OCTAETCsI TAKUM K€, KaK B 6 Kiacce.

M3y4eHne TeMbl 3aBEPIIACTCS O3HAKOMIICHHEM YYAIUXCsl C MPOCTEUIIUMHU CTATHCTHYECKUMH
XapaKTEePUCTHKAMHU: CPETHUM apu(METUUECKIM, MOJIOHN, MeTMaHOM, pa3MaxoM. Yyaluecs JOJKHBI
YMETb MCIIONIb30BAaTh 3TU XapaKTEPUCTUKHU JUIsl AaHAIW3a PsAJla JAHHBIX B HECJIOXKHBIX CUTYyalHsX.

Ilenb: MO3HAKOMUTH C OCHOBHBIMM CTaTUCTHMUYECKMMHU XapaKTEPUCTHKaMHU: MOJa, pa3Mmax
YHUCIOBOTO  psifia, cCpefHee apupMEeTHyYecKoe, MeIuaHa. W3ydyeHne TeMBl 3aBepIIAETCs
O3HAKOMJICHUEM YYAIIMXCS ¢ MPOCTEUIIIMMU CTATUCTHUECKUMH XapaKTEPUCTHUKAMH: CPETHUM apudme-
TUYECKUM, MOJOH, MEIUAHOM, pa3MaxoM. Y4Yaluuecs JOJDKHBI YMETh HCIOJIb30BaTh 3TH
XapaKTEPUCTHUKU JJIs aHAJIN3a PsAa JaHHBIX B HECJIOKHBIX CUTYaLlUsX.

YVA

KoMMmyHnkaTuBHBIC:

[IpeacTaBisITh KOHKPETHOE COJIEp)KaHUE M COOOIIATh €T0 B MUCbMEHHOU U YCTHOU (popme;

YMmerb (MM pa3BUBATh CIIOCOOHOCTH) C TIOMOIIBIO BOIIPOCOB J0OBIBATH HEIOCTAIOIIYIO
nH(popManuo.

PerynsaTuBHble:

CraBuTh yueOHy!0 3a/lauy Ha OCHOBE COOTHECEHUS TOr0, YTO YK€ M3BECTHO, YCBOEHO, U TOTO,
YTO eIlé HEM3BECTHO; CAaMOCTOSTENIEHO (POPMYIUPOBATh IO3HABATEIBHYIO 1I€TTb M CTPOUTH JCHCTBUS B
COOTBETCTBHUH C HEH.

Ilo3HaBaTenbHbIE:

[TpoBoauTH aHa)IN3 CIOCOOOB pEILICHUS 3a/1ay.

2. Oynkuuu (18 1)

Oynkus, obnacte onpeneneHus Qynkiuu, CrnocoOsl 3amanus QyHkiuu. ['paduk QyHKIIM.
Oyukius y=kx+b u e rpaduk. @yHkuus y=kx u e€ rpadux.

Ilesib: MO3HAKOMUTh YYaIIUXCSI ¢ OCHOBHBIMU (DYHKIIMOHAJIBHBIMH MOHITUSAMU U € TpapuKaMU
byukuuii y=kx+b, y=kx.

3HaTh:

— ompeaeneHus QyHKIUUA, 00JAacTH ompeneiaeHuss (QyHKIMH, O0JaCTH 3HAYEHUH, YTO TaKoe
apryMeHT, Kakasl IepeMEHHasi Ha3bIBAE€TCSl 3aBUCUMOM, KaKasl HE3aBUCUMOM;

— TIOHUMaTb, YTO (DYHKIHS — 3TO MaTeMaTU4ecKas MOJEIb, IIO3BOJISIONIAs ONMUCHIBATh U U3y4aTh
pa3sHOOOpa3Hble 3aBUCUMOCTH MEXIY pEalbHbIMU BEJIMYMHAMH, YTO KOHKPETHBIE THUIIBI (DYHKIMI
(mpsimast ¥ oOpaTHasi TMPOMOPIMOHAIBHOCTH, JIMHEHHAsA) OMUCHIBAIOT OOJbIIOE pa3zHOOOpasue
pealbHBIX 3aBUCUMOCTEH.

Ymersn:

— TPaBWIBHO YHOTPEONATh (PYHKUMOHAIBHYIO TEPMHHOJIOTUIO (3HaYeHHE (PYHKLIHHU, apTyMEHT,
rpaduk GyHKIMHU, 00JIACTH ONpeeNeHne, 00JIacTh 3HAUCHHI), IOHUMATh €€ B TEKCTE, B PEUU YUUTEIS,
B (hopmynmpoBKe 3a1ay;

— HaxXOJWTh 3HaUeHUs QYHKIUHN, 3aTaHHBIX (HOPMYJIOH, Tabmuiel, rpadgukoM; pemarh 00paTHYIO
3ajady; CTPOMTHh TpaduKd JUHEWHOW (YHKIMH, NPSAMOM M OOpaTHOW MPOMOPLUUOHATBHOCTH;
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MHTEPIPETHPOBATh B HECIOXKHBIX CIIydasX IpadUKd peabHBIX 3aBHCHUMOCTEH MEXIy BEeTUYWHAMH,
OTBEYasi Ha MOCTABJICHHbIE BOIIPOCHI.

JlaHHast Tema sIBISieTCS Ha4aJbHBIM 3TAllOM B CUCTEMAaTUYeCKON (PYyHKIIMOHAIBHON MOJATrOTOBKE
ydamuxcs. 31eCh BBOASATCS TaKUe MOHATHUS, Kak (QyHKIKS, apTyMEHT, 001acTh onpeseneHus QyHKIuH,
rpaduk Gyskimr. OyHKIHUS TPAKTYeTCsl KaK 3aBUCMMOCTb OJJHOW MEPEeMEHHON OT ApYyrod. Yuammecs
MOJTy4aloT MEePBOE MpeJCTaBlIeHUe 0 crioco0ax 3ananus GyHKIUU. B 1anHON Teme HaunHaeTcs: paboTa
1o (POPMUPOBAHMIO Y YHALIUXCS YMEHUN HaXoIUTh 1o (opMyiie 3HaueHHE (QYHKIMU MO U3BECTHOMY
3HAYEHUIO apTryMEHTa, BBIMOIHSTH Ty K€ 3aJauy Mo rpaduKy U pemars 1o rpaguky oopaTHyto 3ajady.

QOYHKIMOHAIbHBIE TOHATUS TOJY4YalOT CBOI KOHKPETHU3AIMIO TPU H3YyUYEHUU JIMHEHHOM
(GyHKIMHU U €€ 4YaCTHOTO BUJA — MPSMOM MPOMOPIHOHAIBHOCTH. Y MEHUS CTPOUTD U YUTATh IpaduKu
3TUX (GYHKIHUH HIMPOKO MCHOJB3YIOTCA KaK B CaMOM Kypce anreOpbl, TaK U B Kypcax T'€OMETpUU U
¢u3uku. Yyammecs IODKHBI NOHUMAaTh, Kak BIMAET 3HaK KOA((UIMEHTAa Ha pPACHOJOXKEHHE B
KOOPJAMHATHOU TIIIOCKOCTH Tpaduka ¢yHKuuMuU y = kx, rae k # 0, Kak 3aBUCHT OT 3HaueHUU Kk u b
B3aMMHOE€ pacroyio)keHue TpapukoB AByX (yHKuuil Buma y = kx + b. dopmupoBaHue Bcex
(GYHKIIMOHATBHBIX TIOHATUH U BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TakKe U3yUeHHUE
KOHKPETHBIX (DYHKIUH COMPOBOXKIAIOTCS PACCMOTPEHUEM IPUMEPOB PEATBHBIX 3aBUCUMOCTEH MEXTY
BEJIMYMHAMU, YTO CIIOCOOCTBYET YCHIJICHUIO MTPUKIIATHOM HANIPaBICHHOCTH Kypca aareOpsbl.

YV

KomMMmyHukaTuBHbIE:

Caymare ¥ HOHUMAaTh peub APYTUX; JOHOCUTH CBOIO MO3UIMIO 10 IPYTHX: OQOPMIIATH CBOIO
MBICJTb B YCTHOW M TUCBMEHHOM pPeyH.

PerynsTuBHble:

Yuurbcs IUIaHUPOBATh Y4YEOHYIO JACSATENBHOCTh HA YPOKE; ONpeAeNsiTh YCIHEHIHOCTh
BBITIOJTHEHUS CBOETO 33JIaHUS B AMAJIOTE C YUUTEIIEM.

Ilo3naBaTenbHbIE:

JloObIBaTh HOBBIE 3HAHUS: U381eKkamb WH(OPMAIMIO, MPEACTaBICHHYIO B pasHBIX (opmax
(Texct, Tabnuila, cxema, WUTIOCTpaIss W Jp.); IepepadarpiBaTh IOJYyYCHHYIO HH(DOpMaIHUIo:
HaOII0AaTh U JIEJIaTh CAMOCTOSITEIIbHBIC BHIBOIBI.

3. CreneHb ¢ HATYPAJBLHBIM NOKa3aTeaeM (18 v)

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeaeM U €€ cBoiicTBa. OHOUIIEH.

Henb: BbpaboTaTh yYMEHHE BBINOJIHATH JEHCTBUS HAJ CTENEHSMU C HATypaJbHBIMU
MIOKAa3aTEIsIMHU.

3HaTh: oONpeesieHre CTENEeHH, OJHOUYIEHa, MHOTOUJIEHa; CBOMCTBA CTENEHU C HATYyPaJbHBIM
IIOKA3aTEeJIEM.

YMeTh: BBINOJIHATH JEHCTBUS CO CTENEHSIMU C HATYpalbHBIM MTOKa3aTeneM; NpeoOpa3oBhIBATh
BBIPKEHUS, COAEpXKAIIUE CTENEHM C HaTypaJbHBIM II0KAa3aTeJIeM; IPUBOJUTh OJHOUYIEH K
CTaHJIapPTHOMY BH]LY.

B naHHOM TeMe maercs OIpeNesIeHHe CTEINEHU C HaTypalbHBIM IIOKasaTtesneMm. B kypce
MaTeMaTHKU 6 Kjacca ydaliuecsl yKe BCTPEYaJuCh C MpUMepaMu BO3BEICHHS 4YHCENl B CTerneHb. B
CBSI3M C BBIYMCIIEHUEM 3HAUEHUH CTENIEHU B 7 Kjlacce JaeTcsl MPEACTABICHNE O HAX0KIEHUH 3HAaUEHUI
CTENIEHH C TOMOUIbI0 KalbKyJisiTopa. PaccmaTpuBaroTCsi CBOICTBa CTENEHH C HaTypajbHBIM
nokasareseM. Ha npuMepe mokasarenscrBa cBOWCTB a™” - a" =a” ™ ", a™ " rne m > n,

a":a"=a

(@™)'=a"", (ab)" = a"b" yuammecs BnepBbIe 3HAKOMSITCS C JOKA3aTEIbCTBAMU, ITPOBOIUMBIMHU
Ha anre0panvyeckoM mMarepuase. YKa3aHHbIe CBOWCTBA CTEIICHH C HATypalbHBIM MOKa3aTeIeM HaXOdsT
MPUMEHEHHUE NIPU YMHOXEHUH OJHOWICHOB M BO3BEJCHUU OJIHOYJICHOB B cTemneHb. [Ipu HaxoxaeHuu
3HAYCHUH BBIPAXKEHUM, COJEpXKAIMX CTENEHH, 0co00e BHHUMAHHUE cleayeT oOpaTuTh Ha MOPSIAOK
JIEUCTBUM.

Paccmotpenue GyHkimit y = x%, y = x° M03BOJAET MPOAOIKUTE paboTy MO (hOPMUPOBAHHIO
yMEHHH cTpouTh U uyHTarh rpaduku ¢yHknuil. BaxkHo oOpaTuTe BHHMaHuE Yy4allUXCsS Ha
ocobenHocTH rpaduka QyHKIME y = x°: rpaduK IPOXOIUT Yepe3 Hadano KOopAuHaT, ock Oy ABjseTcs
€ro OChbI0 CUMMETPHH, I'paK pacnoio’keH B BEpXHEH MOTYIIIOCKOCTH.

YMeHue cTpouTh Tpaguku GyHKmui y = x> U y = X° HCHONb3yeTcs s O3HAKOMIEHHS
yYammxcs ¢ TpaguaecKkuM crmocoOoM pemieHnus ypaBHEHUMN.

YV

KomMmyHukaTuBHbBIE:

3
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JIOHOCUTB CBOIO IO3ULIMIO /10 IPYTHX: O(OPMIIATH CBOIO MBICIb B YCTHOM U TMCbMEHHOMN pedH;

PeryasiTuBHbie:

OnpenensaTh yCIEeUIHOCTh BBHITIOJIHEHUS CBOCTO 33/1aHUS B TUAJIOTE C YUUTEINIEM;

Ilo3naBaTenbHbIE:

[lepepabaTpiBaTh NOJMYYCHHYI0 HHPOpPMALMIO: HAOMIOaTh M JIeNaTh CaMOCTOSTEIIbHBIC
BBIBO/JIBI.

4. MHOTrOWIeHbI (23 4)

Mpuorounen. CioxxeHue, BEIYUTAaHHE U YMHOKEHHE MHOTOWIEHOB. Pa3nojkeHue MHOrousieHa
Ha MEOXHTEH. DOPMYTH (@+b) =a*£2ab+b*. (a—b)a=b)=a’ —-b’, [(atb)a’ Fab+b")]
[Ipumenenue Gopmyn COKpaIIEHHOTO YMHOXKEHHUS K Pa3I0KEHUIO HA MHOXKHUTEIH.

Iesas: BbIpabOTaTh YMEHUE BBIMOIHATH CIOXEHHUE, BHIUNTAHUE, YMHO)KEHUE MHOTOWIEHOB U
pa3ioKeHUEe MHOTOWJIEHOB Ha MHOXHUTENH, BbIpa0OTaTh yMEHHE NMPUMEHATH B HECIOKHBIX CIIydasx
(bopMyIIBl COKPAIEHHOTO YMHOXEHHS ISl IPeoOpa30BaHus 1EJIbIX BBIPAKEHU B MHOTOWICHBI M JJIS
pa3ioKeHUs: MHOTOUYJIEHOB HA MHOXHUTEIIH.

3HaTh:

— OIlpelelieHue MHOTOWIeHa, MOHUMAaTh (OPMYJIHPOBKY 3aJaHUI: «YHPOCTUTH BBIPAKEHUEY,
«Pa3NOKUTh HA MHOXKHUTEIIN.

— (opMynbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJIpaToB CYMMbl M Pa3HOCTH [BYX BBIpaXKEHHIA;
pa3IUYHbBIE CIIOCOOBI Pa3I0KEeHUSI MHOTOUJICHOB HA MHOKUTEIIH.

Ymersn:

— MPUBOJIUTH MHOTOWIEH K CTAaHAAPTHOMY BUIY,

— BBINOJHATH AEUCTBUS C OJHOUICHOM U MHOTOWIEHOM;

— BBINOJHATH Pa3I0KEHNE MHOTOUYJIEHAa BHIHECEHUEM OOIIEro MHOXKHUTEIS 32 CKOOKU;

— YMHOXAaTh MHOTOWIEH HAa MHOTOYJIEH,

— packJaabIBaTh MHOTOWIEH Ha MHOXKHTEIN CIOCOOOM I'pyNITUPOBKH,

— JIOKa3bIBaTh TOXKAECTBA, YUTATH (POPMYIIBI COKPALLICHHOTO YMHOXECHHUS,

— BBINOJIHATH NPE0Opa30BaHKE BBIPAKECHUN MPUMEHEHHEM (OPMYJI COKpPAIIEHHOTO YMHOKEHUS:
KBaJpaTa CyMMbl M Pa3HOCTH JABYX BBbIpaXKEHHE, YMHOXXEHHUS PAa3HOCTU JBYX BBIPAKEHUH Ha HUX
CYMMY; BBINOJIHATH Pa3IOkKEHUE Pa3HOCTH KBAPATOB ABYX BBIPAKECHUN HAa MHOXKHUTEIH,

— TPUMEHSTH Pa3InYHbIE CIIOCOOBI Pa3JI0KEHUSI MHOTOUJICHOB HA MHOXHTEJIH;

— TpeoOpa30BbIBATH IENIbIC BEIPAKECHUS;

— TPUMEHSTH IPeoOpa30BaHUE LEJBIX BHIPAXKEHUH MPH pEIICHUH 3a1ad.

Jannass TemMa wrpaeT (yHZAMEHTAIbHYI pOJIb B (OPMUPOBAHWU YMEHHUS BBIMOTHSITH
TOXICCTBEHHBIC TIPeoOpa3oBaHus anreOpandeckux BbIpakeHuil. DopMupyemsie 37ech (GopMaabHO-
OIEpPAaTUBHBIC YMEHHS SIBJSIFOTCS OMOPHBIMU NPHU W3YYEHUH NEHCTBUI C pallMOHAIBHBIMU JPOOSMH,
KOPHSIMH, CTEMIEHSIMU C PAllMOHATbHBIMU MTOKA3aTEISIMH.

W3ydyeHnne TeMbl HAuMHAETCS C BBEAEHUS TMOHATHI MHOTOYIEHA, CTAaHAAPTHOrO BHUAA
MHOTO4JIeHa, CTeleHH MHOorowieHa. OCHOBHOE MECTO B 3TOH TeMe 3aHMMAIOT aJrOPUTMBI JeHCTBUH C
MHOTOYJIEHAMH - CJIOKEHHE, BBIYUTAHHE M YMHOXKEHHE. YJaluecs JOJDKHBI OHUMAaTh, YTO CYMMY,
pa3HOCTh, NPOM3BEICHUE MHOTOWICHOB BCET/Ia MOXKHO NPEJCTaBUTh B BHJIE MHOrowieHa. JleHcTBus
CIIO)KCHMSI, BBIYUTAHUS W YMHOXKEHHS MHOTOYIEHOB BBICTYNAIOT KAaK COCTaBHOM KOMIIOHEHT B
3aJJaHUAX Ha MpeoOpa3oBaHusl IENbIX BbIpakeHH. [lodTOMy HerenecooOpa3HO NEPeXoaAuTh K
KOMOMHHPOBAHHBIM 33JIaHUSIM IPEXKIE, YEM YCBOCHBI OCHOBHBIE aITOPUTMBI.

Cepbe3Hoe BHMMaHHE B 3TOM TeMe YAENSeTCs Pa3IOKEHHIO MHOTOUICHOB Ha MHOXHTEIU C
MOMOUIbI0 BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHUTEIS W C TOMOUIbI0 TPYNIHUPOBKU.
CooTtBeTcTBYIOIIKE PeoOpa30oBaHusl HAXOMAT IIMPOKOE NMPUMEHEHUE KakK B Kypce 7 Kiacca, Tak U B
MOCIIEAYIOIUX KypcaX, 0COOCHHO B ICUCTBUSX C PALlMOHATLHBIMH JPOOSIMHU.

B nanHO#l Teme ydamuecs BCTPEYalOTCs C NMPUMEpPaMH HCIOJIb30BAHUS PacCMaTPUBACMBIX
npeoOpa3oBaHMil PH PEIICHUH Pa3HOOOPa3HBIX 3a7ad, B YACTHOCTH TNPH PEIICHHH ypaBHEHHU. JTO
MO3BOJISIET B XOJE€ H3YyYEHHs] TEMBbl MPOAODKUTH pPadoTy MO (GOPMHPOBAHUIO YMEHHS pEIIaTh
ypaBHEHHS, a TakXKe pellaTh 3aJayd METOIOM COCTaBJEHHsS ypaBHEHHMH. B uucio ympaxkHeHuit
BKJTIOYAIOTCSI HECTIOXKHBIE 3a/1aHUS HA JOKa3aTeIbCTBO TOXKAECTBA.

YV

KomMmyHukaTuBHBIC:
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[IpencraBnsaTh KOHKPETHOE COJIEPKAHHUE U COOOIIATh €r0 B MUCbMEHHOM U YCTHOH (opme;

YMerp (MM pa3BUBATh CIIOCOOHOCTH) C IOMOIIBIO BOIPOCOB J0OBIBATH HEIOCTAIOIIYIO
UH(OpMALHIO.

PeryasitTuBHbie:

CraBuTh yueOHYIO 3a/lauy HA OCHOBE COOTHECEHHS TOTO, YTO Y»KE€ M3BECTHO, YCBOEHO, U TOTO,
4TO etl€ HEM3BECTHO; CAMOCTOSITENIbHO (POPMYJIMPOBATH MO3HABATEIBHYIO 1I€JIb U CTPOUTD JICUCTBUS B
COOTBETCTBHUH C HEM.

Ilo3naBaTenbHbIE:

[IpoBoauTh aHanu3 cnocoOOB pemieHus 3aAad; J00bIBaTh HOBBIE 3HAHUA: HAXOIUTh
HEoO0XouMyI0 HH(pOpPMAIMI0O KaKk B y4yeOHUKE, TaK M B TMPEIIOKEHHBIX YUYUTEJIEM CIOBapsAx M
SHIMKJIONEOUSAX;  mepepabaThiBaTh  MOJIY4YEHHYIO  HHpopManuio:  HaOmogarb U Jejarh
CaMOCTOSITEIIbHBIE BHIBOJIBI.

5. ®opMyJIbI COKPALIEHHOI0 YMHOKEeHU (23 1)

®opmynsl (a +b)? =a?+ 2ab+b% (a+b)’ =a’+3a’b+3ab’ + b,

(a £ b) (a> + ab + b?) = a® £ b’. IIpumenenne GopMyn COKpAIIEHHOTO YMHOMKEHHUS B
peoOpa30BaHUSX BBIPAKCHHIA.

Heab: BbIpabOTaTh YMEHHE MNPUMEHATH (OPMYJBI  COKPAILIEHHOTO yMHOXEHHUS B
npeoOpa3oBaHUAX LENbIX BRIPAKECHUI B MHOTOWICHBI ¥ B Pa3JI0)KEHUH MHOTOUYICHOB Ha MHOKHTEIH.

B nanHo#l Teme mponoikaercs pabota mo (GOpPMHUPOBAHUIO Yy YHAIIUXCS YMEHHUS BBIMOIHSITDH
TOKIECTBEHHBIE MpPeoOpa3oBaHusl MLEJBIX BbhIpakeHH. OCHOBHOE BHUMaHHME B TeME YACNsAeTCs
dopmynam (a - b) (a+b)=a’-b% (a+b)>=a?+2ab+ b’

VYyamuecss JOKHBI 3HATh 3TH (HOPMYJIBI U COOTBETCTBYIOIME CIIOBECHBIE (POPMYIHMPOBKH,
yMeThb IPUMEHSATh UX KaK «CJIE€BA HAIIPABO», TAK U «CIIPAaBA HAJIEBOY.

Hapsiny ¢ yka3aHHBIMU paccMaTpHUBAIOTCS Takke (popMyIsl

(a£b)’=2a’+3a%b+3ab> £ b’ a’+b’=(azxb)(a>+ ab + b?). Ognako oHM HAXOIAT
MEHbBIIIEE TNPUMEHEHUE B Kypce, IOITOMY HE CJIEAYEeT H3JIMIIHE YBJIEKaTbCSl BBINOJIHEHUEM
YIpa>XHEHUH Ha UX UCIIOJIb30BAHHUE.

B 3akmrounTenbHOM 4YacTM TEMBl paccMaTpuUBaeTCsi NPUMEHEHHWE pa3iIMYHbIX IPUEMOB
pa3joKeHUs] MHOTOWIEHOB HA MHOXHTENIH, a TakKe MHCIIONb30BaHUE MPeoOpa3oBaHUM IIEJIBbIX
BBIPAXXCHUM JJIs1 pEIICHHs] IIUPOKOT0 Kpyra 3ajad.

Yy

KomMmyHukaTuBHBIC:

JIOHOCUTH CBOIO MO3HIIMIO 10 APYTUX: OPOPMIISITH CBOIO MBICJIb B YCTHOM M MHUCHbMEHHOM peuu;
CIIyLIATh U TOHUMATh PeUb JPYTHUX;

PeryasituBHbie:

OnpenensaTh yCHEMHOCTb BBIIIOJIHEHUS CBOETO 3a/1aHUs B JUAJIOTE C YUUTENIEM;

Ilo3naBaTenbHbIE:

JlenaTh nmpeaBapuTeNbHbIA 0TOOP HCTOYHUKOB HH(POPMALIUH TS peIIeHUs y4eOHOH 3a1a4H.

6. CucTembl JIMHEHHBIX YPaBHeHUH (17 9)

Cucrema ypaBHEHMH ¢ ABYMs IIEpEMEHHBIMU. PelieHne cucteM JByX JUHEWHBIX YPaBHEHUH C
NBYMsI [IEPEMEHHBIMU. Penienue 3aja4 METOJOM COCTABIICHHSI CUCTEM YPaBHEHUI.

Iesb: MO3HAKOMHUTH YYaIIUXCS CO CIIOCOOAMHU PEIICHUS CHUCTEM JIMHEHHBIX ypaBHEHHMH C
IBYMsI TIEpEMEHHBIMH, BBIPA0OTAaTh yMEHHE pellaTh CHUCTEMbl YpPaBHEHUN W MPMEHITh HX MpH
pELIEHNN TEKCTOBBIX 3a4a4.

3HaTh, 4TO TaKO€ JIMHEMHOE YpaBHEHHE C JBYMs IEPEMEHHBIMH, CUCTEMAa ypaBHEHUH, 3HATh
pa3nuYHbIE CHOCOOBI pPEIICHHUs] CHUCTEM YpPaBHEHHMH C JBYMsI NEPEMEHHBIMU: CIIOCOO TOICTaHOBKH,
Croco® CIOXKEHUsS; MOHMMAaTh, 4YTO YpaBHEHHE — OTO MaTeMaTHMYeCKUW ammapar pelleHus
pa3HO0Opa3HbIX 33124 U3 MAaTEMaTUKH, CMEKHBIX 00J1acTel 3HAaHUM, TPAKTUKU.

YMeTb npaBUIbHO YIOTPEOISTh TEPMUHBL: «ypaBHEHUE C IBYMS MEPEMEHHBIMUY», «CUCTEMay;
MOHUMATh UX B TEKCTE, B PEUYM YUHUTENS, MOHUMATh (DOPMYIHPOBKY 3aladll «PEUIUTh CHUCTEMY
YpaBHEHUH C JABYMs TE€pEMEHHBIMH»; CTPOUTh HEKOTOpble TpaduKU YpaBHEHUS C JBYMS
NEPEMEHHBIMH; PeIIaTh CUCTEMbI YPAaBHEHHI € ABYMS MIEPEMEHHBIMU Pa3IMUYHBIMU CIIOCOOAMH.

N3ydenue cuctem ypaBHEHUW pacnpenensercss Mexay Kypcamu 7 u 9 knaccoB. B 7 kmacce
BBOJUTCSI IOHATUE CUCTEMBI U PACCMAaTPHU-BAOTCSI CUCTEMBI JIMHENHBIX YPaBHEHU.
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W3noxxeHne HauumHAaeTcd C BBEICHHUS IOHSTHUS <«JIMHEMHOE ypaBHE-HUE C  JBYyMs
IIEPEMEHHBIMIY. B cucTemMy ynpaXxHEHMI BKIIOYAIOTCSI HECJIOXKHBIC 3a/JaHUs HA PELICHUE JTUHEHHBIX
YpaBHEHHI C JByMs IEpPEeMEHHBIMH B LeENbIX yuciaax. DopMupyercs yMeHHE CTPOUTh TIpaduk
ypaBHeHus a + by = c, rie

a# 0 nm b # 0, mpu pa3nuyHbIX 3HAYCHUSX a, b, c. BBeneHune rpa-puueckux oO6pa3oB maeT
BO3MO>XHOCTB HarJIJHO UCCIIENI0BATh BOIPOC O YUCJIEC PEIIEHUN CUCTEMBI IBYX JTMHEHHBIX YPaBHCHUN
C IByMsl IIE-pEMEHHBIMH.

OcCHOBHOE MECTO B JaHHOW TEME 3aHMMACT M3YyYEHHUE AITOPUTMOB PELICHHs CHUCTEM [BYX
JUHEWHBIX YpaBHEHMH C JByMs HEPEMEHHBIMH CIIOCOOOM IOACTAHOBKM M CIOCOOOM CIIOKECHHMS.
BBeneHue cucteM mO3BOJISET 3HAUUTENBHO PACIIMPUTH KPYTr TEKCTOBBIX 3a/ay, peUlacMbIX C
MIOMOILBIO anmnapara anreopsl. [IpuMeHneHne cuctem ymporaer npo—Lecc nepeBoja AaHHBIX 33aJauu ¢
OOBIYHOTO SI3bIKA HA SI3bIK YPAaBHEHHIA.

YVA

KomMmyHnkaTuBHbIC:

ApryMeHTHpOBaTh CBOIO TOUKY 3PEHUS, CIIOPUTh U OTCTAUBATh CBOIO MO3ULMIO HEBPAKIEOHBIM
IUI. ONIIIOHEHTOB 00pa3oM; pa3BUBAaTh YMEHHUS MHTEIPUPOBATHCA B TPYIILYy CBEPCTHUKOB M CTPOHTH
IIPONYKTUBHOE B3aMMOJEHCTBUE CO CBEPCTHUKAMM U B3POCIIBIMHU.

PerynsaTuBHble:

BHocuTe HE0O0XOAMMBIE JTOMOJHEHUS U KOPPEKTHBBI B IJIaH M CHOCOO JEHCTBUS B ciyyae
Pacxo’KJIeHUs ATAJIOHA, PEATILHOT'O IEHCTBUS U €0 pE3yJIbTara.

ITo3naBartenbHbIC:

Ocy1iecTBIATh CpaBHEHUE U KIACCU(UKAIUIO 110 331aHHBIM KPUTEPHSM.

7. llosTopenue. Pemienue 3agay (11 49)

3aKkperneHue 3HaHuil, yMEHUI M HaBBIKOB, MTOJIyYEHHBIX Ha ypOKax IO JaHHBIM TemaM (Kypc
anreOpsl 7 Kiacca).

YV

KomMMmyHukaTuBHbIE:

JIOHOCUTH CBOIO MO3UIIMIO JI0 IPYTHUX: OQOPMIISITH CBOIO MBICIIb B YCTHOM M MMCHMEHHOM peun;
CJIyIIaTh U IOHUMATh PeYb APYTHUX.

PerynsaTuBHble:

OnpenensaTs yCIEIHOCTb BBIITOJIHEHUS CBOETO 3aJaHNS B JTUAJIOTE C YUUTEIIEM.

Ilo3HaBaTenbHbBIE:

Jlenath mpeaBapUTENbHBI OTOOP MCTOYHUKOB MH(OpMAaIMM AJIs pelleHus y4eOHOM 3aiauu.
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Hemxos, H. I'. Munaiok, C. b. CyBopoga ; nog pen. C. A. Tensikockoro. — M. : [Ipocsenienue, 2017.

JonosHuTeIbHAS JTUTEpPaTypa:

1. KonrtponbHO-u3MeputenbHble Marepuanbl. Anredpa. 7 kinacc — Coct. JLU. Maptsimosa. — M.
BAKO, 2017.

2. Anrebpa. 7 xnacc: moypouHnsie iansl mo yueonunky FO.H. MaxkaperueBa, H. I'. Munniok, K. H.
Hemkosa, C. b. CyBopoBoii — aBt.-cocoT. T.1O. ltomuna, A.A. Maxonuna. — Bonrorpaa: Yuurens,
2016.

3. Pypyxun A.H. [loypounsie pa3paboTku no anredpe. 7 kinacc. — M.: BAKO, 2016.

4. Anreopa: [upaktuueckwe wmaTtepuanbl. 7 kinacc: ydeOH. IlocoOme mims o6mieoOpa3oBar.
opraam3anwii / JI. W. 3BaBuy, JI. B. Ky3uenona, C. b, CyBopoBa. — M.: [Ipocsemenue, 2016.

5. Epmosa A.Il., 'omo6oponsko B.B., Epmosa A.C. CaMmocTOATENbHBIE U KOHTPOJIbHBIC PAOOTHI
no anredpe u reomerpun s 7 knacca. MJIIEKCA, - 2016.

6. Anrebpa. 7 xmacc. Jupakthueckwe wMartepuanbl. Meroaudeckue pexkomenmganuu / W.E.
®deokTucToB. — M.: MHeMo3uHa, 2013.

HNuTepHeT-pecypceb:
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuii 061ieo6pazoBaTeabHbIIN opTa).
www.pedsovet.org (Bcepoccuiickuit UHTEepHET-TIEICOBET).
www.fipi.ru (caiit @enepanbHOT0 MHCTUTYTA MEAArOTMYECKUX U3MEPEHUH).
www.math.ru (MaTepHET-TIOIIEP)KKA YUUTETIEH MAaTEMATHKH ).
. www.mccme.ru (callT MOCKOBCKOIO IIEHTpa HENPEPBIBHOTO MaTEMATUYECKOTO
oOpazoBaHmus).

7. www.it-n.ru (ceTb TBOPYECKUX yUUTEICH).

8.  www.som.fsio.ru (ceTeBoe 00bETMHEHUE METOIUCTOB).

9. http:// mat.1september.ru (caiiT razersl «MaTemaTukay).

10. http:// festival.1september.ru (dbectuBanp nenarorndeckux uaei «OTKpwITHIN ypok» («IlepBoe
CEHTSIOpS»)).

11. www.eidos.ru/ gournal/content.htm (MHaTEpHET - )XypHaAT «DUIOCH).

12. www.exponenta.ru (00pa3oBaTenbHBI MATEMATUYECKUI CAT).

13. kvant.mccme.ru (37eKTpoHHas Bepcus xKypHaia «KBaHT».

14. www.math.ru/lib (3nexTpoHHass mMaremarudeckasi OMOIMOTEKA).

15. http:/school.collection.informika.ru (equHas komiekus muPpPOBBIX 00pPa30BATEIHHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccer).

17. http://teacher.fio.ru (memarorudeckasi Mmacrepckas, ypoku B lHTepHeTE 1 pyroe).

18. www.uic.ssu.samara.ru (ITyTeBOAUTENb «B Mupe HayKku» 111 IKOJBHUKOB).

19. http://mega.km.ru (Mera>amuknoneans Kupumia u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTel « JHIIMKIIOTICTAI ).

SRV

14



KanenpapHo-temaTudeckoe IaHUPOBaHMe 10 ajaredpe 7 Kiaacca

4 yaca B Hezemto, Bcero 136 4

Ne Tema Jara OcBoeHue nmpeIMETHBIX 3HaHUI YV Buger n
YpoOKa (bopMBI
KOHTPOJISI
I'nasa 1. Buipasxcenue, moscoecmeo, ypasenenus (26u)
1 YucnoBble BEIpaXKEHHUS 02.09 BBINOJHATE 37IEMEHTapHBIE 3HAKOBO- PeryasituBHbIC: CII, BII
2 YHCIOBBIE BHIPAKEHHSI 02.09 CHMBOJIMYECKHE JICHCTBHA: MPHUMEHsATH OyKBBI | OLEHMBATH NIPABHILHOCTE | CII, BII, VO
3 BhIpaskeHHs C IepEMEHHBIMHU 05.09 ISt 0603Haqc3HHﬂ qHCe, TS 3aIUCH O0IIHX BBITIOJTHCHHS ,Z[el\/'ICTUBI/II\/'I Ha [ CP, PK
4 BLIDaXeHus ¢ IEpeMEHHBIMA 07.09 YTBEPXKICHHUIT; COCTABIATH OYKBEHHBIC BBIPA- | YPOBHE aIeKBATHOI CI1, BIL, YO
JKEHUSI TI0 YCIIOBHAM, 33/IaHHBIM CJIOBECHO, PETPOCIIEKTHBHOMN OLICHKH.
> Bripaskenns ¢ IEpeMCHHBIMH 09.09 PUCYHKOM IJIH 4EePTEXKOM; mpeodpazoBpiBath | [lo3HaBaTe/IbHBIE: ®0, T
6 CpaBHeHHE 3HAYCHUI BRIPAKCHUIA 09.09 anredpanyecKue CyMMbI U IIPOM3BEICHHS CTPOUTH PEYCBOC CIL, BII
7 CpaBHeHHE 3HAYCHUI BBIPAKCHUN 12.09 (BBINOJIHSATD NPHBEICHAE [IOTOOHBIX ciarac- | BhickassiBanue B yeruoii n | CIL BII, YO
8 CBoiicTBa IeWCTBUI HAJ YUCIAMU 14.09 MBIX, PACKpBITHE CKOOOK, YIIPOILEHUE NHUCBMEHHOH (hopMe. CII, BII, YO
9 CBoiicTBa NEUCTBUN HAM YUCIIAMU 16.09 MIPOU3BEICHUN). KoMMyHHKaTHBHBIE: CII, BII, YO
10 | Tosxmectsa. ToxIeCTBEHHBIE PEOGPA3OBAHHS 16.09 BbIMHCISATE YHCII0BOE 3HaUYeHHE OYKBEHHOTO | KOHTPOJMPOBATh JeHCTBHA | CII, BII, YO
BLIpAKEHHI BBIPAKCHHS; HAXOUTH 001aCTh JIOMYCTUMBIX | MApPTHEpA.
11 ToxxnectBa. ToxxnecTBEHHBIE MPEOOpa30BaAHUS 19.09 SHASCHUH TICPEMCHHBIX B BHIDAKCHIM PeryasTuBHbIe: CII, BI1, YO
Feenomma e oo | s
12 | Koumponavuas paboma Ne 1 na memy: 21.09 yDABHEHHS, CBOJL ﬂmn}g;ﬂ < HHM;’ Pemars NJIAHUPOBAHUH M KOHTPOJIC | [e3y
«Buipasicenusy TEKCTOBBIE 3a]a4H aIre0pandecKuM criocoba peiens,
13 | YpaBHeHHE U €r0 KOPHU 23.09 CIOCO6OM: HePEeXOAUTh OT CJIOBECHOM pasmiath crocod u CII, BII
14 | YpaBHEHUE U €r0 KOPHU 23.09 (bOpMYITHPOBKHU YCIOBUS 337241 K pe3yJIbTaT JCHCTBH. CII, BII, YO
15 JluneliHoe ypaBHEHHE ¢ OHOM NMEPEMEHHON 26.09 anreGpanyeckoit Mozenu myTem coctapienus | Ilo3naBaTenbubie: VO, T, CII
16 | JIuneliHOE YpaBHEHHUE C OJTHOU MIEPEMEHHOM 28.09 YPABHCHUSL; PEIIATh COCTABICHHOC yPABHEHUC; | OPHCHTHPOBATLCS B CII1, BIL, YO
17 | JIuneiiHOE ypaBHEHHE C OIHOH TIepEMEHHOM 30.09 MHTEPIPETHPOBATE pesyIbTat pasHoo0pasuu crnoco6os YO, CP
18 Pemienue 3aga4 ¢ mOMOIIBIO YPaBHEHUS 30.09 peuIeHus 3a1ad. CII, BII, YO
19 | PemieHue 3a7a4 ¢ IOMOIIBIO YPaBHEHUS 3.10 KommyHukaTuBHbIE: YO
20 Pemienue 3aga4 ¢ mOMOIIBIO YPaBHEHUI 5.10 YUUTBIBaTh padHbie MHEHUs | CII, BII, YO
21 | PemeHue 3a/1a4 ¢ IOMOIIBLIO YPaBHEHUI 7.10 1 CTPEMUTECS K YO, CP
22 CTaTUCTUYECKUE XapaKTEPUCTUKH 7.10 KOOpAUHALIUY Pa3IUYHBIX CII, BII, YO
23 | CTtaTUCTHUYECKUE XapAaKTEPUCTUKHI 10.10 no3uuuii B CII, BIL, YO
24 | CTaTUCTHYECKUE XapAaKTEPUCTUKHU 12.10 @O, CIL, T
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25 | CTaTUCTHUYECKUE XapAaKTEPUCTUKHI 14.10 COTPYIHUYECTBE, CII, BII, YO

26 | Koumponvnas paboma Ne 2 na memy: 14.10 KOHTpoNHMpoBath aeiictBus | K3Y
«VYpasnenus» mapTHepa

I'nasa 2. @ynkyuu (18 u)

27 | Yro Takoe pyHKIMs. Beraucienue 3HaUCHUI 17.10 3uarn: PeryasiTuBnbIe: CII, BII
¢byHKuMu 1o popmyIe. - onpesenIeH st QYHKINH, 00MacTH BHOCHTb HEOOXOUMBIC

28 | Yro Takoe (yHKIMs. Beraucienue sHauCHUIH 19.10 onpesieneHus QyHKIMH, 001aCTH 3HAUCHNH, KOPPEKTHBBI B JIEHCTBUE CII, BII
DYHKIHH 10 QOpMYJIE. YTO TaKOE apryMEHT, KflKa}I rnepeMeHHas § [OCIIE er0 3ABEPIICHN Ha

29 Urto takoe pyHkIMs. Beraucienue 3HaUCHUI 21.10 HASRIRACTCS 3ABHCIMON, KAKAL HE3ABHOHMOM, OCHOBE y4eTa XapakTepa CII, BIL, YO

- IOHUMAThb, 4YTO (byHKL[I/Iﬂ — 9TO

¢byHKuMu 1o popmyIe. MaTeMaTH4ecKas MOJIEIIb, TIO3BOJISIOIIAs CHENAHHBIX ONIMOOK.

30 | I'padux GpyHkuuu. Beranucienue 3HaueHUM 21.10 OTHCHIBATD U H3Y4aTh PA3HOOOPA3HBIE IMo3HABATEILHBIE: CI1, BI1, YO
byHKIMYN 110 hopMmyIie. 3aBUCHUMOCTH MEXy peaIbHBIMH MIPOBONUTE CPABHEHUE,

31 | I'papux pyskumn 24.10 BC/IMMMHAMH, YTO KOHKPETHBIC TUIIbL QYHKIMI | ceppanmio n CII, BII

32 | I'padux ¢pynxuun IIpsmas 26.10 (Hp;ﬂ\fa;[ 1 00paTHas MPOTOPIMOHABHOCTH, KITACCH(HKATIAIO TIO CII, BII
HPONOPIHOHATEHOCTb JIMHEHHAsT) OMUCHIBAIOT OONBIIOE § 3 TAHHBIM KDHTEPUAM.

33 | IIpssMas nponopIimoHaILHOCTh 7.11 I;?;}elgfpame peabHbIX 3aBUCHMOCTCH. KoMMyHHKATHBHbIE: CII, BIT, YO

34 | Jluneitnas ¢pyskuus u e€ rpaduk. [Ipsmas 9.11  HpaBmIbHO yHOTpeGIATE dyHKIMORATbHyro | YAHTHIBATS PA3HbIC MHCHHS CII, BII, YO
Hpon?puHOHaHBHOCTL - TEPMHHOJIOTHIO (3HAYCHUE (PYHKIIUH, 1 CTPEMUTBCA K

35 | Jluneitnas yukuus u e€ rpaduk. [psmas 11.11 aprymenT, rpaduK dyHKIIH, 06IACTS KOOP/IMHALIMH PA3THHHBIX YO, CP
[pONIOPUMOHAJIBHOCTD oTpejieNienre, 001acTh 3HAYECHHIT), moHnmarp | TOSHIHH B COTPYHUHCCTBE

36 | Jluneiinas QpyHkius u e€ rpadux 14.11 €e B TEKCTE, B PeYH YUHUTENs, B HOPMYIUPOBKE CI1, BIT

37 | Jluneiinas pyHkuus u e€ rpaduk 16.11 3aj1a4; CI1, BIT

38 | Jluneitnas ¢pyHkums u e€ rpaduk 18.11 - HAXOIMTh 3HAYECHHUA QYHKIMH, 3aJaHHBIX VO, CP

39 | B3aumHoe pacrnonoxeHue rpagukoB JuHeHHbIX | 18.11 bopmynoi, TabimueH, rpadukom; permars CII, BII
DyHKLM 06pa{Hy}(v) 3a/a4y; CTPOUTH Epa(l)I/IKI/I }

40 | B3aumHoe pacnionoxeHue rpadpukoB JuHeHbx | 21.11 JMHCHHOH pyHiciAw, H_pHMOH u 0GpatHoi CII, BIL, YO

. MPOTIOPIIMOHAIBHOCTH; HHTEPIIPETUPOBATH B

(byHKHHH HCCJIOKHBIX ClIydasaX Fpa(bI/IKI/I PCaIbHBIX

41 | B3aumHoe pacrioniokeHre rpaduKoB JuHeHHbIx | 23.11 3aBHCHMOCTEH MEXKITy BEHTHHAMH, OTBEYAs! CII, BII, YO
yHKImMiT Ha TOCTaBJIEHHBIE BOIIPOCHI.

42 | B3auMHoOe pacroiokeHne rpauKoB JIMHEHHBIX | 25.11 YO, T
byHKIMA

43 | B3aunMHoOe pacriosiokeHre rpaduKoB JUHEeHHbIX | 25.11 CII, BIL, YO
byHKIMI

44 | Koumponavhas paboma Ne 3 na memy: 28.11 K3V
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\ «Dynkyusa»

I'nasa 3. Cmenens ¢ namypaivhoim noxkazamenem (18 uacos)

45 Onpenenenne CTENEHN ¢ HaTypaJIbHbIM 30.11 3HaTh: OIpeleNcHNE CTENICHHU, OJHOWICHA, PeryasiTuBHbIe: CII, BII
OKa3aTeyieM MHOTOYICHA; CBOWCTBA CTCNICHH C pasnuyath croco0 51

46 | OmpefesieHHe CTEIICHH C HATYPAIbHBIM 2.12 HaTypajlbHBIM IOKA3ATCIICM. pe3ynbTaT IeHCTBYSL. CIL, BIL YO
e T ST S SIS e

47 OrnpezenieHre CTENEHN ¢ HATypaJIbHBIM 2.12 BEIPAKEHIS, COTEpIKAIIIE CireHeHI/I . Bnagers obmuM npuemom | PO, CP
TOKa3aTe/IeM HaTypaJIbHBIM [IOKa3aTelIeM; IPHBOAUTH PCIICHHS 3819 H.

48 | YMHOXEHHE U JEJICHUE CTENIEHEN 5.12 OJIHOUITCH K CTAHAPTHOMY BUIY. KoMMYHHUKATHBHbIE: CII, BII, YO

49 | YMHOXCHHE U JCJICHUE CTEIeHEH 7.12 JIOTOBAaPUBATLCS CTI, BIL, YO

50 VYMHOXEHHUE U JICICHUE CTEIICHEH 9.12 HPUXOAUTH K 00IEMY CII, BII, YO,

PEILIEHUIO B COBMECTHOM CP

51 | Bo3BezneHue B cTeneHb NPOU3BEACHUS U 9.12 AesTenbHOCTH, B ToM uncie | CII, BIT
CTEIIEHU B CUTyalluu CTOJIKHOBCHHUA

52 | Bo3BezieHHE B CTENCHD IPOU3BEIACHHS 12.12 MHTEPECOB. CII, BIL, YO
CTCIICHH

53 | Bo3BeneHue B cTENEHb NPOU3BEACHUS U 14.12 CII, BIL, YO
CTCTICHH

54 | Bo3BeneHue B CTENEHb IPOU3BEACHUS U 16.12 @O, CP
CTCTICHH

55 OnHOYJIEH M €r0 CTaHAAPTHBIN BUJT 16.12 CII, BIT

56 VYMHOXKEHHE OJHOUJICHOB. Bo3BeneHme 19.12 CII, BII, YO
OJIHOYJICHA B CTENIECHb

57 VYMHOXKEHHE OJHOUJICHOB. Bo3BeneHme 21.12 CII, BII, YO
OJIHOYJICHA B CTENIECHb

58 | YMHOxeHue onHOUIEeHOB. Bo3Benenue 23.12 YO, CP
OJIHOYJICHA B CTENIECHb

59 | ®yHKIUM y=X2, Y=X> ¥ UX rpaduku 23.12 CII, BIT

60 | dyHKIMH y=X?, y=X> ¥ UX rpaQuKu 26.12. CII, BIL, YO

61 | ®dynkiwn y=x2, y=x> 1 UX rpapuku 9.01.23 Cl1, BII, YO

62 | Konmponvuas paboma Ne 4 na memy: 11.01.23 K3Y
«Cmenenb ¢ HamMypaibLHbIM NOKA3ATENIEM»

I'nasa 4. Muozounenwt (23 u)
63 ‘ MHOro4JjIeH U €ro CTaHAapTHBIN BUJ | ‘ 3HarThb: PeryasiTuBnbie: CII, BII
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64 MHOro4ieH 1 €ero CTaHAapTHBIN BUJ - OIpeesICcHHEe MHOTOUJICHA, TOHUMATh YUIUTHIBATh MMPABHIIO B CII, BII, YO,
(hopMy1MpPOBKY 3alaHuii: «yIPOCTHTH nanuposanuy 1 koutpone | CP
65 CJI0’)KEHME Y BBIYMTAHUE MHOTOUYJIEHOB BBEIPOKCHHEY, «PA3TIOKUTh HA MHOKHUTEITN. crocoba pereHus, CIIL, BII, YO
66 | CrnoxxeHue ¥ BBIUYUTAaHUE MHOTOUYJICHOB - (hOpMyIIbI COKPAIICHHOTO YMHOKCHHUS: Pa3IHYaTh COCO0 1 CII, BII, YO
67 | YMHOXKEHHE OJHOUIEHA HA MHOTOYJIEH KBapaToB CyMMbI I paSHOCTH ABYX e T— CII, BIT
68 | YMHOXeHHE OJIHOYJICHA HA MHOTOWICH BEIDAXCHHI; PASTMHLIC CIOCOOb! Pas/IOACHHA Mo3HABATELHbIE: ' CII, BII, VO,
MHOT'O4JIEHOB HA MHOKUTEJIU. : CP
69 | YMHOXEHHE OJTHOYJIEHA HA MHOTOWICH Ymers: OPHEHTHPOBATECH Ha CII, BIL, YO
- IPUBOJWUTH MHOT'OYWICH K CTaHAaPTHOMY pa3H006pa3He Ccroco0o0B
70 VYMHOKEHUE 0JHOYJIEHAa HA MHOT'OWIECH BILTY, pelIIeHII 3a7a". @O, CP
71 | BeiHeceHue 00I1ero MHOXKHTES 32 CKOOKH - BBITOJHATD JCHCTBUS C OHOWICHOM ¥ K oMMy HUKATHBHBIC: CI1, BII
72 | BelHeceHHe 00I1ero MHOKUTEIS 33 CKOOKH MHOTOUJICHOM; JAHTHIBATH PA3HBIC vnerms |Gl BIL YO
73 Brinecenne o0IIero MHOKHUTEISA 32 CKOOKH - BBHITIOJIHATE Pa3lIoKEeHNE MHOTOUJIEHA W CTPEMUTHCS K CII, BIIL, YO
74 KOHmpO/leaﬂ pa60ma No 5 na memy: BBIHECEHHEM OOIIETO MHOXKUTEIIS 3a CKO6KI/I; KOOP/MHALMH PA3IINIHBIX K3V
((MHOZOlUleHbl» - YMHOXXaTb MHOT'OYJICH HA MHOTI'OYJICH, HO3PILIPII>1 B
75 | YMHOXEHHE MHOTOUICHA HA MHOTOUJICH - PACKIa/bIBATE MHOTOMIICH Ha MHOXKHTCIIH COTPY/IHHYCCTBE, CII, BII
76 VYMHOKEHIE MHOrO4IeHa Ha MHOTO4JIEeH fl;zi(;ggll\;a?; y:;ﬁgg::; e — KOHTPOIIMPOBATh AeicTBUa | CII, BII, ®O
77 VYMHOKEHIEe MHOTOWIEHA Ha MHOTOYJICH COKPANICHHOTO YMHON eH’M, pMY napTHEepa YO, CP
78 | Pa3noxkeHne MHOrOWwIeHa HA MHOXKUTEIN - BBIIOJHATH PEOOPa30BAHIE BHIPAKEHHL CII, BIT
C110co0O0M IpYNNUPOBKU MpUMEHEHUEM (POPMYI COKPAIIEHHOTO
79 | Pa3znoxkeHre MHOTOUYJICHA HA MHOKHTCITH YMHOXKEHHS: KBaJpata CyMMBI U Pa3HOCTH CII, BIT, YO
Croco00M TPYNIHUPOBKU JIByX BBIPAKCHHUE, YMHOKCHUS PA3HOCTH JIBYX
80 Pa3noxxenne MHOrowjieHa Ha MHOKUTEIN BBIPA;KCHUI HA MX CYMMY; BBIMOIHATH CII, BI1, YO
CHOCOGOM prnHI/IpOBKI/I pa3J'I0)K€HI/IuC Pa3HOCTH KBAaApPATOB ABYX
81 PasnoskeHne MHOTrO4IeHAa HA MHOKHATEITH BRIPAKCHIN Ha MHOMHTCIIH, CII, BII, YO
- IPUMCHATL PA3JIMIHLIC CHOCO6BI
CIOCO0OM TPYNITUPOBKU .
PAa3JI0KCHNUA MHOTOWICHOB Ha MHOKUTCIIN,
82 Paznoxenne MHOTOUICHA HA MHOKHTEIIH - [IPEOBPA3OBHIBATE HETHIE BHPAKCHHS, ®O, CP
CIOCOOOM IPYIITUPOBKH - IPUMEHSATB NPe0oOpa30BaHKE LEITBIX
&3 HOKaSaTeHBCTBO TOXICCTB BBIpa)KeHPIfI MIPU PELICHNN 3a1a4. CH, BII
84 JlokazaTenbCTBO TOXKJIECTB CII, BII, YO
85 | Kommponvuas paboma Ne 6 na memy: K3V
«Mnozeounenvy
I'nasa 5. @opmynwl cokpawénnozo ymuoxcenus (23 yacos)
86 Bo3Benenue B KkBaipat CyMMBbI U pa3HOCTH JIBYX Yyarmuecs TODKHEI 3HATH 3TH (QOPMYJIBI U PeryasiTuBHbIE: CII, BII
BBIpa)KeHI/Iﬁ COOTBCTCTBYIOIIIHUC CIIOBCCHBIC YUUTBIBATDH IMpaBUJIO B
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87 | Bo3BeneHue B KBajipaT CyMMBI U pa3HOCTH JIBYX
BBIPAYKEHHI

88 | Bo3BeneHue B KkBajipaT CyMMBI U pa3HOCTH JIBYX
BBIPAYKEHHI

89 Pa3noxxenne Ha MHOKUTEIH C IIOMOIIBIO
dbopMyI1 KBajipaTa CyMMBI U Pa3HOCTH

90 Paznoxxenne Ha MHOKUTEIH C IIOMOIIBIO
dbopMyI1 KBajipaTa CyMMBI U Pa3HOCTH

91 Paznoxenue Ha MHOXKUTEIHN C TOMOIIBIO
dbopMyI1 KBajipaTa CyMMBI U Pa3HOCTH

92 | YMHOXEHHE Pa3HOCTH ABYX BBIPA)KEHUH Ha UX
CYMMY

93 | YMHOXEHHE pa3HOCTH JIBYX BbIpaKEHUI HA UX
CYMMY

94 | PaznoxeHne pa3HOCTU KBaJIpaTOB HA
MHOXHUTEIN

95 | PasznoxeHne pa3HOCTH KBaJIpaTOB HA
MHOXHUTEIN

96 | PasnoxkeHne pa3HOCTU KBaJIpaTOB HA
MHOXHUTEIN

97 | Pa3znoxeHne pa3HOCTU KBaJIpaTOB HA
MHOXUTEIN

98 | Kommponavuas paboma Ne T na memy:
«Keaopam cymmul u pasnocmuy

99 | Pa3noxeHne Ha MHOKUTENIN CyMMBI M pPa3HOCTH
KyOoB

100 | Pa3noxeHne Ha MHOYKUTEIN CYMMBI U Pa3HOCTH
KyOOB

101 | [IpeoOpa3oBaHue 1ETOTO BHIPAKECHHUS B
MHOTOYJIEH

102 | [IpeoOpa3oBaHue 1ENTOTO BHIPAKCHHUS B
MHOTOYJIEH

103 | [IpumeHeHHE pa3IHYHBIX CLIOCOOOB AJIs

Pa3JI0KCHUA HAa MHOXUTCIIN

(hOpMyJIUPOBKY, YMETh MPUMEHSThH HX KaK
«CIIeBa HaMpaBoOy», TaK U «CIIpaBa HAJEBOY.

TUTAHUPOBAHUU U KOHTPOJIC
crocoba pereHus,
paznmnyaTh croco0 u
pe3yNbTaT NeHCTBUSL.

ITo3HaBaTeJbHBIE:
OPHEHTHPOBATHCS Ha
pasHooOpazue  crmocoOoB
peuIeHus 3a1a4.
KoMMyHHKAaTHBHBIE:

YYUTBIBATh Pa3HBIC MHEHUS
U CTPEMUTHCS K
KOOPIMHAIINY Pa3TUIHBIX
[O3ULUI B
COTpYAHUYECTBE,
KOHTPOJUPOBAThH JEUCTBUS
nmapTHepa

CIL, BIL, YO

@0, CP

CIL, BIL, YO

CIL, BIL, YO

®0, CP

CII, BII

CII, BII, YO,
CP

CII, BIL, YO

CII, BIL, YO

DO, T

CII, BIL, YO

K3y

CII, BII

CII, BIL YO,
CP

CII, BII

CII, BIL, YO,
CP

CIL, BIL, YO
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104 | [IpumeHeHHE pa3IMYHBIX CIIOCOOOB AJIst CII, BII, YO
pa3oKeHUsi HAa MHOXKHUTEIU

105 | [IpumeHeHHe pa3IHUHBIX CLIOCOOOB AJIs CII, BII, YO,
pa3IoKEeHUsi HAa MHOXKHUTEIU Cp

106 | [IpumeHeHHE pa3IMYHBIX CIIOCOOOB AJIs CII, BII, YO
pa3oKeHUsi HAa MHOXKHUTEIU

107 | [IpumeHeHHE pa3IHYHBIX CLIOCOOOB AJIs CII, BII, YO
pa3JoKeHUsi HAa MHOXKHUTEIU

108 | Kommponvuas paboma Ne 8 na memy: K3y
"Dopmynvl cokpawénnozo ymuocenusn”

I'nasa 6. Cucmemul nuneitnvix ypasnenuii (17 uacos)

109 | JluHeiiHbIe ypaBHEHUS C IBYMS IEPEMEHHBIMU 3HATD, YTO TAKOE JINHEHHOE YPaBHEHHE C PeryisiTHBHBIE: CII, BIT

110 | JIu"eiHBIC YpaBHEHUS C IBYMS IIEPEMEHHBIMU JBYMsl IGPEMCHHBIMH, CHCTEMa YPABHEHHIA, OLICHUBATh IPAaBUIBHOCTH CII, BIL, YO

1 1 1 rpa(bI/IK HHHeﬁHOFO ypaBHeHI/IH C IBYMsI 3HaThb pa3J:IJI/I‘-IHBI€ CII0COOBI peuicHuA CUCTEM BBIMOJTHEHUS I[eﬁCTBPIH Ha CH, BH, VO
ITepeMEHHBIMH YpaBHEHHH C ABYMS HepeMeHHHI\./II/IZ croco0 YPOBHE AICKBATHOMN

= IOJICTAaHOBKH, CIIOCO0 CIIO)KEHUS; TIOHUMATh, .

112 | I'paduk TMHEHHOTO ypaBHEHUS C IBYMSI 9TO YPABHCHHE — 5T0 MATEMATHTECKH perpocnextusroii onenku. | CIL, BIL, YO,
HCPCMCHHBIMH anmapar pelieHus pasHoOOpasHbIX 3a1a4 U3 Mozunapatesnbuble: P

113 | Cucrtembl TMHEHHBIX YPaBHEHUN C ABYMsI MaTeMaTHKH, CMEXHBIX 00acTeil 3HAHHIA, BIAJIETh OOIIUM TIPHEMOM CIL, BII
IEPEMEHHBIMU MIPAKTHUKH. pemieHus 3aaad.

114 | CucteMbl IMHEHHBIX YPaBHEHUH C IBYMS KOMMYHHKATHBHbIE: CII, BIL, YO
IIEPEMEHHBIMU YMeTh IpaBUIBHO YIIOTPEOISATH TCPMUHBIL: JOrOBAPUBATHCS U

1 15 CHOCO6 [MOJCTAaHOBKH «YypaBHCHUEC C IBYMS IEPEMEHHBIMN), NPUXOIUTH K 06H.ICMy CH, BH, YO

116 | Criocob mOACTaHOBKH «CHCTeMay; MOHUMATh UX B TEKCTE, B peUl PCIICHHIO B COBMECTHOI CII, BII, YO

1 17 CHOCO6 T10/ICTAHOBKH y4uuTeid, IOHNUMATh q)OpMy.]'IPIPOBKy 3aJadyu JIESITEILHOCTH, B TOM YHCIIC (DO, CP

«pCUIUTH CUCTEMY YPAaBHCHHU C JIBYMA B CUTyallud CTOJIKHOBEHUS

118 | Criocob cnoxenus MIEPEMEHHBIMI»; CTPOUTH HEKOTOPbIC IpaduKU HHTEPECOB CII, BII

119 | Criocob croxenus yPaBHEHHS C ABYMsI ICPEMEHHBIMU; PeLIaTh CIL, BIL, YO

120 | Cnoco0 cioxeHust CHCTEMBI yPAaBHEHHH € IBYMsI IIEPEMEHHBIMH @0, CP

121 | Pemenue 3a/1a4 ¢ MOMONIBIO CHCTEM YpaBHEHUM pa3IMYHBIMU CIIOCO0aMHU. CII, BIT

122 | Pemenue 3a/1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHUI CII, BIL, YO

123 | Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHCHUI CIL, BII, YO

124 | Pemenue 3a/1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHUI CII, BIL, YO

125 | Kommponvuas paboma Ne 9 na memy: K3y

«Cucmemuvly
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Hmozoeoe noesmopenue (11 u)

126 | O6o0mIaroiee nTOroBoe MOBTOPEHUE Kypca
127 | O6o01aroniee HTOroBoe MOBTOPEHHUE Kypca
128 | O6o0mIaromee nTOroBoe MOBTOPEHHUE Kypca
129 | O6o0maroniee HTOroBoe MOBTOPEHHUE Kypca
130 | O6o01aroniee HTOroBoe MOBTOPEHHUE Kypca
131 | O6o0miaromiee nTOroBoe MOBTOPEHUE Kypca
132 | O6o0maroniee HTOroBoe MOBTOPEHHUE Kypca
133 | AOmunucmpamusnas konmpoavHas paboma
134 | AHanu3 KOHTPOJIbHOW PabOTHI

135 | IToBTOpUTETHEHO-0000IIAIOIIHNI YPOK

136 | IloBTOpUTEIHHO-0000IIAIOIIHHA YPOK

K3y

K3V — xoHTposs 3HaHMI 1 yMEHUI
T —Tect

CII — camomnpoBepka

BII — B3aumornpoBepka

CP — camocTtosaTensHas paboTa

PK — pa6ora o kapToukam

@O — dpoHTaTBHBII OITPOC

YO — ycTHBIH onpoc

[TP — mpoBepouHas pabota

3 —3ayer
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