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[MosicHuTeIbHAS 3anIMCKa K padoyeill mporpaMmme
no anaredpe aJs 7 Kiaacca

PaGouas nmporpamma mo anredpe cocrtaBieHa Ha OCHOBE (efiepaibHOr0 KOMIIOHEHTa
rOCyAapCTBEHHOTO CTaHAapTa OCHOBHOTO OOITEro 00pa3oBaHMs.

Jlannas pabouasi mporpaMma OpUEHTHPOBAaHA Ha yJalluxcsl 7 KJIACCOB U COCTaBJICHA Ha
OCHOBE CJIEJYIOIIUX IOKYMEHTOB:

1. ITpumepnas mporpaMma OCHOBHOT'O 00111eT0o 0OpazoBanus o Marematuke. (COOpHHUK
HOPMAaTHBHBIX JOKyMeHTOB. Maremarnka. M.: JIpoda,2004r.)

2. Ilporpamma nms obmeodpazoBaTenbHbIX yupexaenuit (Coopauk “TIporpammsl s
001eodpa3oBaTenbHBIX yupexkaenuii: Anreopa 7-9 kin.”/ Coct. T.A. bypmuctposa, 2-e¢ uzn.,.-
M. IIpocsemenue, 2009r..).

3. CraHmapT OCHOBHOTO 00111ero 00pa3oBaHUs MO0 MaTeMaTHKE.

(Cranmapt ocHOBHOT0 001Iero 00pa3oBaHus 1Mo MareMaruke /MaTemaTHKa B HIKOJE. —

2004r,-Ne4, -c.4)

4. Pabouell mporpaMMbl OCHOBHOI'O 0OIIEro oOpa3oBaHHs MYHUIUNAIBHOIO OFOJKETHOTO
obmeoOpaszoBarenbHoro  yupexknaeHuss  «CpemHsis  oOmieoOpasoBareibHas — MIKoJa .
IMTecuanoo3épkax (yTBepkaeHa mpukaszom aupextopa ot 1.09.2022 r Nel100).

5. YuebHoro maHa odpazoBatenbHOro yupexacHuss Ha 2022-2023 r.(yTBepKaéH MpUKa3oM
aupektopa ot 01.09.2022, Ne90)

6. TomoBoro kamenpapHoro ydeOHoOro rpaguka ydeOHoro mporecca MOY COLI c.
[Mecuanoo3épkay.(yrBepkaéH npukazom aupekropa ot 01.09.2022 Ne 95)

7. O0 yTBepxIeHUH nporpaMmbl Bocriutanus (mpuka3 ot 21.07.2022 Ne89a)

PabGouast mporpamma ydeOHOro Kypca mo anreOpe [uiss 7 Kiacca COCTaBlieHa TakXKe Ha
ocHoBe aBTOpckoil nporpammel FO. H. Makaperuesa. [Iporpamma paccuutana Ha 120 yacoB B
rog — 5 yacoB B Heznemto B | Tpumectpe m 3 uaca B Hememto — Bo |l u Il Tpumecrpax..
@dakTHUECKOe KOIMMYECTBO YaCOB OMPEAEISIECTCS KaJCHAAPHBIM y4eOHBIM IrpadHKOM.

YMK:
- YuyeOnuk: MakapserueB FO. H. AnreGpa: yueOnuk 1151 7 kiacca 061eo0pa3oBaTeIbHbIX
yupexaenuit / 0. H. Makapsriues, K. W. Hemkos, H. I'. Munntok, C. b. CyBoposa; nox pen. C.
A. TemsxoBckoro. - M.: IIpocsemenne, 2018 r.

. IlporpammMa npu3BaHa cOIEHCTBOBaTh (POPMUPOBAHUIO KYJIBTYPHOTO YEJIOBEKA, YMEIOLIEro
MBICJIUTh, TOHUMAIOLIEr0 UAECOJIOTUI0 MATEMAaTUYECKOI0 MOJEIUPOBAHUS PEAIIBHBIX IIPOLIECCOB,
BIAJCIONIEIO0 MAaTEeMaTUYECKUM SA3BIKOM, KaK S3BIKOM, OPIraHM3YIOLIUM JEATCIBHOCTD,
YMEIOIIETO CaMOCTOSATENFHO J00bIBaTh MH(POPMALMIO M TOJB30BAThCA €H0 Ha IPAKTHKE,
BJIAJICIOILErO JIUTEPATYPHOU PEUbl0 M YMEIOIEro B Cilydae HEOOXOAMMOCTU MOCTPOUTH €€ IO
3aKOHaM MaTEMaTUYECKON PEUH.

B mnporpamme ompeneneHa moOCIE€N0BaTENbHOCTh H3YYCHHS Marepuanga B paMKax
CTaHJapTa JUIsl CTapuied IIKOJIBI U MyTH (OPMHUPOBAHUS 3HAHUN M YMEHUH, HEOOXOAMMBIX JJIs
IIPUMEHEHUS B IPAKTUYECKON ACATENBHOCTH, U3YUYECHUsS CMEXKHBIX AUCLUIUIMH, MPOAOIKEHUS
00pa3oBaHMsl, a TaK XK€ Pa3BUTHS YUALHXCSL.

W3 OCHOBHBIX COJEpPKATEIbHO-METOANYECKUX JIMHUM LIKOJBHOIO Kypca ainredpsl
MIPUOPUTETHOM B MIporpaMmMe sBJsieTcst GPyHKUMOHAIBbHO-Tpaduyeckast JMHUSA.

VY4eOHUK COOTBETCTBYET TPEOOBAHUSAM CTaHIApTa MO Kypcy aiareOpbl. OTIMYUTETbHBIMU
0COOEHHOCTSIMM y4eOHHUKa SIBJSIOTCS PALMOHAIBHOE COYETaHHE YETKOCTH U JIOCTYIHOCTH
U3JI0KEHUS, IPUOPUTETHOCTh (PYHKIMOHATBHO-TpaQUUECKON TUHUH, HATMUUE OOJIBIIOrO YHCIIa
IPUMEPOB € MOJPOOHBIMU PELICHUSMHU.

1. Ilnanupyemvie npeomentnole pe3yibmanvl
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a) B pezynomame uzyuenusn Kypca anzeopuvt 6 7 Kiacce 00yuaroOuwiuiica Hayuumcs

MOHUMATH*

CYLIECTBO MOHATHS MAaTEMaTHYECKOTO JJOKA3aTENIbCTBA; MIPUMEPHI JOKa3aTENbCTB;
CYLIECTBO MOHATHS AITOPUTMA; IPUMEPHI AJITOPUTMOB;
KaK MCIOJb3YIOTCS MaTeMaTH4Yeckue (OpMyJibl, YpaBHEHUS M HEpPaBEHCTBA; NPHUMEPHI UX
IPUMEHEHUS JJI PELIEHUS] MaTEMATUYECKUX U IPAKTUYECKUX 3a7ay;
KaK MaTeMaTU4eCKHU ONpe/eleHHble (DYHKIMM MOTYT ONKCHIBaTh peajibHble 3aBUCHUMOCTH;
IPUBOJUTH PUMEPHI TAKOT'O OIUCAHMUS;
KaKk IOTPEOHOCTH TMpPAKTHKH TPUBEIN MAaTEeMAaTUYECKyld HAyKy K HEOOXOJUMOCTH
paclIupeHys IOHATHS YNCIIa;
BEPOSTHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIEro MHpa; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;
CMBICI HJealM3alliM, MO3BOJIIOIIEH pelaTh 3a7adyd pPEaJbHOM JEHCTBUTEIBHOCTH
MaTeMaTHYeCKUMH METOJJaMU, IPUMEPhI OIIUOOK, BOSHUKAIOLINX MPHU HJI€an3aliH.
Ilomumo yKkazauHviX 6 OAHHOM paszoeine 3HAHUU, 8 MpebO8aHUs K YPOGHIO NOO20MOEKU
BKNIOUAIOMCA MAKIHCE 3HANUS, He0OX00UuUMble O/ 0C80EHUs NEPEYUCTEHHBIX HUNCE YMEHU.
0) MOJy4YHUT BO3MOKHOCTb HAYYHMThCSH:
BBIMOJIHATh apuU(MeTHUecKue JEHUCTBHUs, coyeTas YCTHble M MUCbMEHHbIE IPUEMBI,
NPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAaXOJUTh 3HAYEHUS CTENEHM C HATypaJbHBIM
[I0KAa3aTelIeM; I101b30BaThCs OLIEHKOW U MIPUKUIKON IIPU IMIPAKTUYECKUX pacyeTax;
OPOBOJUTH 10 M3BECTHBIM (opMynamM U mpaBwiaM HpeoOpa3oBaHUs OyKBEHHBIX
BBIPAJKCHU;
BBIYUCIIATh 3HAYEHUS UYUCIIOBBIX U OYKBEHHBIX BBIPaKEHHH, OCYLIECTBISAsS HEOOXOAMMBIE
HOJICTAaHOBKH U PeoOpa30BaHus;
HCI0JIb30BAaTh NPHOOpPeTeHHbIEe 3HAHUS U YMEHHUSI B IPAKTHYECKOH AeTeJJbHOCTH H
MOBCEAHEBHOM KU3HU VIS
NPAaKTUYECKUX pPACYeTOB MO (opMynaM, HCHONb3ysd MpU HEOOXOAMMOCTH CIIPABOYHBIE
MaTepHuaJibl U IPOCTEUIINE BEIYUCIUTEIbHBIE YCTPOUCTBA;
OIlpeleNATh 3HaueHue (QYHKIMM 10 3HAYEHMIO apryMeHTa HpU paszIHuHBIX crocolax
3aanus QyHKIUY;
CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIIHI;
OIUCHIBAaTh MO TpauKy u 6 npocmetiuiux cayuasx no @opmyie NOBEICHUE U CBOWCTBA
(GyHKUIMH, HAXOAUTH MO TpapuKy GYHKIIMKA HAMOOJbIINE U HAUMEHbIINE 3HAUCHHUS;
peuaTh ypaBHEHMs, IPOCTEUIINE CUCTEMBI YPABHEHUN;
HCI0JIb30BAaTh NPUOOpeTeHHbIe 3HAHUS U YMEHHS B NPAKTUYECKOH JeSTeJIbHOCTH H
NOBCEIHEBHOM KU3HH JIS:
ONMCaHUA C TOMOUIbI0 (YHKIMHA pa3NWYHBIX 3aBHUCHUMOCTEH, TIPEICTABICHUS UX
rpaduuecKu, MHTEpIIpeTaly rpaduKoB;
pemars NpoCTEeNINEe YPaBHEHNS U HEPABEHCTBA, U UX CUCMEMbl,
COCTABJIAITh YPABHEHUS U HepageHcmaa 10 yCIIOBHIO 3a]1a4H;
UCTIOJIB30BaTh Uil TPHOIKEHHOTO DEUICHUsT YpaBHEHHH M HEPaBEHCTB TpauUeCKHid
METO/I;
n300pakaTh Ha KOOPAWHATHOHN IUIOCKOCTH MHOXKECTBA PEIICHHUI MPOCTEHIINX ypaBHEHUN H
UX CUCTEM;
HCII0JIb30BAaTh NPHOOPETeHHbIC 3HAHNSA U YMEHHS B NPAKTHYECCKOH NeATEJLHOCTH M
MOBCEAHEBHOM »KU3HU VIS
IIOCTPOEHUS U UCCIIEIOBAHMS MPOCTENIINX MATEMATUYECKUX MOJENIEN

2. Cooepiwcanue yueonozo npeomema anzeopa 7 Knacc

B | TpumecTtpe 5 yacos B Hezemnto, Bo |l u Il TpumecTpax 3 u B Henento, Bcero 120 yacos

Pa3nen 1. Boipa:xkenus, ToxaecTBa, ypaBHeHus (24 yaca)



YucrnoBble BeIpaxkeHUs ¢ nepeMeHHbIMU. [IpocTeiiimne npeodpa3oBanus BhIpaKEHHIA.
VYpaBHeHue, KOpeHb ypaBHEHUsI. JINHEITHOE ypaBHEHHE C OJTHOM IepeMeHHOM. Perenne
TEKCTOBBIX 3a7]a4 METOJIOM COCTaBJICHUS! ypaBHEHUN. CTaTUCTUYECKUE XaPaKTEPUCTUKH.

OcHOBHasl L1€JIb - CUCTEMATU3UPOBATh U 00OOIINUTH CBEASHHS O IPeoOpa3oBaHUIX
anredpanvyecKuX BbIPAKEHUI U PEILIEHNU YPaBHEHUH C OTHON IIEPEMEHHOM.

IlepBas Tema Kypca 7 Kjacca sBJISETCS CBSI3YIOLUIMM 3BEHOM MEX1y KypcOM MaTeMaThKu 5—6
KJIACCOB U KypcoM anreOpbl. B Hell 3aKperisitoTcst BHIYUCIUTENbHbBIE HABBIKH,
CHCTEMAaTH3UPYIOTCS M 0000IIAI0TCS CBEACHUS O IPEe0OPa30BaHUAX BBIPAXKEHHUH U PEIICHUN
YPaBHEHHH.

Haxoxnenue 3HaueHMI YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH J1aeT BO3MOKHOCTH IOBTOPHUTH C
yUalIuMHICs MpaBuiIa JeHCTBUN ¢ palliOHATbHBIMU YHCIaMU. Y MEHUS BBITIOTHSTh
apudmeTnyecKkue AeUCTBUS C pallMOHATILHBIMH YUCIIaMU SIBIISIFOTCS OTIOPHBIMU JIJIS1 BCETO Kypca
anredpsl. CriefyeT BbISICHUTh, HACKOIBKO MIPOYHO OBNAAEIN UMH yJallluecs, U B cliydae
HEOOXOAMMOCTH OPTaHHU30BaTh MMOBTOPEHHE C IENbIO0 TUKBU/IAIIUHU BBISBICHHBIX IPOOENOB.
Pa3BuTHIO HABBIKOB BHIYMCIICHUN TOJKHO YIENATHCA CEPhE3HOE BHUMAHUE U B JaJIbHEHIIEM MTPU
U3YYEHUU APYTUX TeM Kypca anreopsl.

B cBs13u ¢ paccMoTpeHreM BOIIpOca O CpaBHEHUH 3HAUEHUHN BBIPAXKEHUM PacIIUPSIIOTCS
CBEJIEHUS O HEPABEHCTBAX: BBOASTCSA 3HAKU M JJAE€TCs MIOHATHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmorpenuu npeodpa3oBaHUi BbIpaKEHUN (GOpMaNbHO-ONIEPaTUBHBIE YMEHHSI OCTAIOTCS
Ha TOM, K€ YPOBHE, y4dallluecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHUU TEOPUEH.
BBozsTCS NOHATHS «TOXKIECTBEHHO PABHBIEC BBIPAXKEHUS», «TOKIAECTBO», «TOKIECCTBEHHOE
npeoOpa3oBaHUE BBHIPAKECHUN», COAEPKaHUE KOTOPBIX OyeT MOCTOSIHHO PAaCKPhIBAThHCS U
yIayOIaThCs IPU U3yYEHUH NpeoOpa3oBaHUil pa3IuuHbIX alre0pandecKux BbIPaKeHUH.
[MomuepkuBaeTcs, 4To OCHOBY TOX/IECTBEHHBIX PeoOpa30BaHUIl COCTABISAIOT CBOICTBA
JNEUCTBUM HaJ YUCIAMH.

¥Ycunupaercs poiab TEOPETUYECKUX CBEIEHUH NPU PACCMOTPEHUHU ypaBHeHU. C 1eIbI0
o0ecreyeHns 0CO3HAHHOTO BOCTIPUSATHS YUAIIMMUCS aJTOPUTMOB PELICHHUS ypaBHEHUN
BBOJIUTCSI BCIIOMOT'aTeJIbHOE MOHATUE PAaBHOCWIIBHOCTU YpaBHEHUH, (OpMyIUpyrOTCS U
Pa3bACHAIOTCA Ha KOHKPETHBIX IIPUMEPax CBOMCTBA PaBHOCWIBHOCTH. [laeTcs noHsATHE
JIMHENHOI 0 YpPaBHEHUS U UCCIIEYETCsl BOIIPOC O YUCIIE €ro KOpHEN. B cucreMe ynpakHeHUN
0c000e BHUMaHHUE Y/ICIACTCS PEIICHUIO YPaBHEHUH BUIa ax = D Ipu pa3iuuHbIX 3HAUCHHSX a
u b. [Ipogomxkaercs pabora o GOPMHUPOBAHUIO y yUYaIlUXCS YMEHUS UCIIOIb30BaTh anmapar
YPaBHEHUH KaK CPEICTBO JUIsl PELICHUS TEKCTOBBIX 3a7a4. Y pOBEHb CIIOKHOCTH 3a1a4 31ECh
OCTaeTCsl TAKUM K€, Kak B 6 Kjacce.

H3y‘ICHI/I€ TCMbI 3aBCPIIACTCA O3HAKOMIICHUEM YydalllUXCA C HpOCTefIIHI/IMH CTaTUCTHYCCKHNMMU
XapaKTCPUCTUKAMU: CPCIHUM apH(bMeTH‘{eCKI/IMI/I, MOI[OfI, MCHHaHOﬁ, pasmMaxoMm. Yyamuecs
JO0JKHBI YMCTD UCIIOJIB30BATb OTH XAPAKTCPUCTUKH I aHaJIn3a pPsada JaHHBIX B HCCIIOKHBIX
CUTyaluiax.

Paznen 2. ®yukuuu (14 yacoB)

OyHK1UA, 007acTh onpeneneHust GyHknuu. Berancinenue 3nauennii GyHkimu no Gopmyie.
I'padux Gynkuuu. [Ipsmast mponoproHanbHOCTh 1 ee rpaduk. JInneitnas GpyHKIMA U ee
rpadux.OCHOBHAs LeJIb - 03HAKOMUTD YYAIIUXCS C BAXKHEUIIUMU (YHKIIMOHATbHBIMU
HNOHSATHSIMH U C Tpa)uKaMu MPSIMON TPOTIOPLIMOHATBHOCTH U IMHEWHOM (PyHKIIMH 00IIEero BUAA.
JlanHast TeMa SBJISI€TCS] HAYaJIbHBIM 3TAllOM B CHCTEMaTH4YeCKOW (PyHKIIMOHAIBLHOM MOATOTOBKE
yyaiuxcs. 3/1eCb BBOAATCSA TaKU€ MOHSTUS, KaK (PYHKIMSI, apryMEHT, 00J1aCTh ONPEeIICHUs
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¢bynkun, rpaguk GyHkn. OyHKIUS TPAKTyeTCs KaK 3aBUCUMOCTh OJHOW IEPEMEHHOM OT
JIpYroi. Yyariuecs mojaydaroT IepBoe MpeACTaBIeHUE O criocodax 3aaanus GyHKIU. B nanHoi
TeMe HauyuHaeTcsi paboTa no (OpMUPOBAHMIO Y YUAIIUXCS YMEHUN HAXOAUTH 10 GpopmyIie
3HaueHHe (PYHKIIMU [0 U3BECTHOMY 3HAUECHHUIO apTyMEHTA, BBHIIOIHATH TY JK€ 3a/1a4y IO
rpaduky u pemars 1o rpaduKy oOpaTHyIO 3a7a4y.

QOYHKIMOHAIbHBIE MOHATHUS MOTYyYaloT CBOK KOHKPETU3AIHMIO MPU U3YUYE€HUH JIMHEHHOM
(YHKIIUHM 1 €e YaCTHOTO BU/Ia — MPSIMOM MPOMOPLUUOHATEHOCTUA. Y MEHHS CTPOUTH U YUTATh
rpaduky 3TuX QYHKIHUNA HIMPOKO UCIIONB3YIOTCA KaK B CAMOM Kypce ainredphl, Tak U B Kypcax
reoMeTpuu U (PU3MKHU. Yyaliuecs AOJDKHBI IOHUMAaTh, KaK BIUSET 3HaK KO3 duIueHTa Ha
pacrojoKeHe B KOOPAUHATHOW TIOCKOCTH rpaduka pyHkuun y = kx, rae k=0, kak 3aBucuT ot
3HaueHuii K u b B3anMHOe pacnonoxenue rpagukoB AByX QyHKImA Buga y = kx + b
dopmupoBaHue BceX (PYHKIIMOHAIBHBIX MIOHSATHN M BRIPA0OTKA COOTBETCTBYIOIIUX HABBIKOB, a
TaK)Ke U3yuyeHHEe KOHKPETHBIX (DYHKLUH COMPOBOXKAAIOTCSI pACCMOTPEHUEM NIPUMEPOB PEaTbHBIX
3aBUCUMOCTEHN MEXy BETUUMHAMH, YTO CIIOCOOCTBYET YCHJICHUIO MTPUKIAIHOM
HaIpaBJIEHHOCTH Kypca anreOphl.

Pa3nen 3. Crenenns ¢ HATYpaJabHbIM NMoKa3aTtesaeM (16 yacon)

Crenens ¢ HaTypaJabHBIM ITOKa3aTeneM U ee cBoictBa. OgHowieH. @ynkunn y = x2, y = X3 1 Ux
rpaduKu.

OcHoBHasl 11€1b — BbIpa0d0TaTh YMEHHUE BHIMOIHATH ASHCTBHS HaJl CTENICHSIMU C HATypaJIbHBIMU
NOKa3aTEISIMH.

B nanHo#1 TeMe taeTcs onpeesieHUe CTENEHU C HaTypaJIbHBIM NOKas3aTeneM. B kypce
MaTEMATHUKH 6 Kjlacca yJalluecs yXKe BCTPEeYaIuCh C IPUMEPAMU BO3BEICHUS YHUCEN B CTEIICHb.
B cBs131 ¢ BBIUMCIICHMEM 3HAYEHUN CTEIIEHU B 7 KJIaCCe AACTCs MPEACTABICHUE O HAXOXKICHUN
3HAUEHUH CTENEHU C MOMOIIBIO KAJIBKYJIsSITOpa. PaccMaTpuBaroTCsl CBOWCTBA CTENEHHU C
HaTypaJIbHbIM IOKa3areneM. Ha npumepe noka3arenbcTBa CBOWCTB am * an = am +N, am : an =
am-N rae m > n, (am)n = amn, (ab)n = anbn yyaruecs BepBble 3HAKOMSATCS C
JI0Ka3aTeNbCTBAMH, MPOBOIMMBIMHU Ha alredpanyeckoM MaTepuaie. YKa3aHHble CBOHCTBA
CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM HaX0IAT NIPUMEHEHNE IPU YMHOXKEHUH OJTHOWIEHOB U
BO3BE/ICHUM OJJHOYJICHOB B CTEIEHb. [Ipy HaX0XKIEHUY 3HAYCHUH BBIPAKEHUN, CONEPKALINX
CTeneHu, 0c000e BHUMAHUE ClIeIyeT 0OpaTUTh Ha TOPSAIOK JEHCTBUIMA.

Paccmotpenne pyHkmii y = X2, y = X3 M03BOJISET MPOAOIKUTH paboTy Mo popMHUPOBAHUIO
YMEHHMM CTPOUTH U YNTaTh rpaduku GyHKIM. BaxkHo 00paTuTh BHUMaHUE yJallluxcs Ha
oco0eHHOCTH rpaduka GyHKIUU y = X2 : rpaduK IpOXOIUT Yepe3 Havajao KoopauHar, ock Oy
SBJISIETCS] €70 OCBI0 CUMMETPUH, T'paUK PaCcONOKEH B BEPXHEH MOITYIIIOCKOCTH.

Ymenue crpouts rpagukn GYHKIMNA y = X2 ¥ Y = X3 UCTIONB3YyeTCs U1 03HAKOMIICHUS
yyaimxcs ¢ rpadu4eckiuM crnoco0oM perieHns ypaBHEHHUH.

Pa3nen 4. Muorouwiens! (18 yacoB)

Muorounes. CnoxeHue, BBIMUTaHUE U YMHOKEHUE MHOTOWICHOB. Pa3noxkeHnne MHOrOWIEHOB Ha
MHOXHTEJH.

OcHoBHasl 11€71b — BBIPA0OTaTh YMEHUE BBIMIOJIHATH CJI0XKEHHE, BRIYUTAHUE, YMHOKCHUE
MHOT'OWJICHOB U Pa3i0KeHHE MHOTOUJIEHOB HA MHOYKHUTEIIH.

Jannast TeMa urpaer GpyHaaMeHTaIbHYI poib B (GOPMUPOBAHUN YMEHHUS BBITIOIHATH
TOKJIECTBEHHBIE TPeoOpa3oBaHus anredpandeckux BoipaxxeHul. DopMupyemMsbie 3/1eCh
(hopManbHO-OTIEpAaTUBHBIC YMEHUS SIBIISTFOTCSI OMOPHBIMU TP U3YYEHUH JIEHCTBUH C
palMoOHANBHBIMU APOOSMHU, KOPHSMHU, CTETICHSIMHU C PAllMOHATLHBIMY MMOKA3aTEISIMU.
N3yuenue TeMbl HAUMHAETCS C BBEACHUS MMOHATUN MHOTOUYJI€HA, CTAHIapTHOTO BUA
MHOT'OWJIEHa, CTENeHN MHOrowieHa. OCHOBHOE MECTO B 3TOM TeME 3aHUMAIOT aJITOPUTMBbI
JEUCTBUN ¢ MHOTOWIEHAMH - CJI0)KEHHUE, BBIUUTAHUE U YMHOXKEHUE. Y Yalllrecs T0JKHbBI
MOHUMAaTh, YTO CYMMY, Pa3HOCTb, TPOU3BEAEHNE MHOTOWIEHOB BCET1a MOXHO MPEJACTABUTD B
BUJIC MHOTOWIEHA. [{efCTBUS CIIOKEHUS], BRBIUUTAHUS U YMHOKEHHUSI MHOTOWICHOB BBICTYAIOT
KaK COCTaBHOW KOMIIOHEHT B 3aJIaHUSIX Ha MpeoOpa3oBaHUs IENbIX BeIpaxeHuid. [ToaTomy
HEIeNIeCO00pa3HO NEPEXOUTh K KOMOMHUPOBAHHBIM 3aJaHHSIM MPEXK/IE, YeM YCBOCHBI
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OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAaHUE B 3TOU TeMe YAEIAETCs Pa3IoKEHNI0O MHOTOWJIEHOB HA MHOXKUTENH C
MOMOIIIbIO BEIHECEHUS 32 CKOOKHU OOIIEr0 MHOKUTEINS U C TOMOIIbIO TPYNIHUPOBKHU.
CooTBercTBYyIONIME TPEOOPa30BaHMsI HAXOIAT IIUPOKOE MPUMEHEHNE KakK B Kypce 7 Kjacca, Tak
U B TIOCJIEIYIOIINX Kypcax, OCOOEHHO B JEHCTBUAX C PallMOHATBHBIME JIPOOSMHU.

B nanHol Teme yyaiiuecs: BCTpeyaroTcs ¢ IpUMepaMH UCIOIb30BaHUS PACCMATPUBAEMBIX
npeoOpazoBaHuil MpU PEeUICHUN Pa3HOOOPA3HBIX 3aa4, B YACTHOCTHU MIPH PEIICHUN YPaBHEHUH.
3TO0 MO3BOJSIET B XOJI€ U3yUEHUS TEMBI IPOAODKUTH paboTy 1o (GOpMHUPOBAaHUIO YMEHHUS pelIaTh
YpaBHEHUS, a TAK)XKE pelaTh 3aJ]a4d METOJOM COCTaBIICHUS ypaBHEHUH. B uncio ynpaxHenui
BKJIIOYAIOTCSl HECIIOXKHBIE 3aJaHHS Ha JOKa3aTeNIbCTBO TOXK/IECTBA.

Paznen 5. ®opmyJibl COKpaleHHOro yMHOKeHus (21 yac)

@dopmyiibl KBajipaTa CyMMBI ¥ KBajipaTa pa3HOCTH, Pa3HOCTU KBaApaToB.. [Ipumenenue popmyin
COKpAIIEHHOT'0 YMHOXKEHHSI B Pe00pa30BaHUIX BbIPaKEHHI.

OcHoBHas 11€1b — BbIpa00TAaTh YMEHHUE IPUMEHATH (POPMYJIbI COKPAILIEHHOIO YMHOKEHHS B
Mpeo0pa30BaHUAX LENbIX BRIPAKEHUI B MHOTOWIEHBI U B PA3JI0)KEHUH MHOTOYJIEHOB Ha
MHOXHTEIH.

B nanHoli Teme nponoikaercs pabora mo GOpMHUPOBAHUIO Y YUAIIMXCS YMEHHUS BBIIOJTHATh
TOX/1ECTBEHHbIE TPe0Opa30BaHUs LENbIX BbIpakeHUH. OCHOBHOE BHUMAHUE B TEME yIENISeTCs
(hopMyniaM KBajipaTa CyMMbI U Pa3HOCTH, Pa3HOCTH KBaJpaTOB. YUaliuecs JOIKHbBI 3HATh 3TH
(opMyJIBI M COOTBETCTBYIOIINE CIOBECHBIE (DOPMYIMPOBKH, YMETh IPUMEHSTh UX KaK «ClIeBa
HalpaBo», TaK U «CIIpaBa HaJIEBO.

Hapsny ¢ yka3aHHBIMU paccMaTpHUBarOTCs Takxke (POpMyJIbl Pa3HOCTH U CyMMBbI Ky0oB. OfHaKO
OHU HAaXOJAT MEHbIlIee IPUMEHEHUE B Kypce, IOATOMY HeE CIIelyeT U3JIMILIHE YBJIEKAThCsS
BBITOJIHEHUEM YIIPAKHEHUH Ha UX UCIIOJIb30BAHUE.

B 3aximrounTenbHOM YacTu TEMbl pacCMaTPUBAETCsl IPUMEHEHHUE PAa3IMYHbIX IIPUEMOB
Pa3J10KEeHUs] MHOTOWIEHOB Ha MHOXHTENH, a TAK)KE MCIIOJIb30BaHUE IPeoOpa30BaHMil LiebIX
BBIPA)KEHUI JUI pEeLIeHUs IIUPOKOTo Kpyra 3aaau.

Pa3znea 6. Cucrembl JimHeliHbIX ypaBHeHui (16 yacoB)

Cucrema ypaBHeHH. PemieHne cucteMsl IByX JIMHEHMHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU U
€ro reoMeTpru4ecKasi HHTeprperanus. Pemenne TeKCTOBbIX 3a7a4 METOJOM COCTaBIICHUS CUCTEM
YpaBHEHUM.

OcHoOBHasl 11€JIb - 03HAKOMUTH YYalllUXCs CO CIIOCOOOM pElIeHHs CUCTEM JIMHEWHBIX YpaBHEHUIN
C IByMs1 IEpEMEHHBIMH, BEIPA00TAaTh YMEHHE pellaTh CUCTEMbl YPaBHEHHUI U IPUMEHSATh UX MPU
pELIEHUH TEKCTOBBIX 3a/1a4.

N3yueHne cucreM ypaBHEHUH pacnpenensercs Mexay Kypcamu 7 u 9 kitaccos. B 7 kimacce
BBOJIUTCS ITIOHATHE CUCTEMBI M pACCMATPUBAKOTCS CUCTEMBI JINHEVHBIX YPAaBHEHUIA.

N3noxenne HauMHAETCS C BBECHUS MMOHATHA IMHEHHOE YPaBHEHUE C ABYMS IEPEMEHHBIMM.
B cucremy ynpaxHEHMI BKIIFOUAIOTCS] HECJIOKHBIE 3aaHUs HA PEIICHNE JTUHENHBIX YPABHEHUN
C IByMs IEPEMEHHBIMHU B LIEJIBIX YHCTIAX.

dopmupyeTcst yMeHue cTpouTh rpaduk ypaBHenus a + by = ¢, rae a # 0 wiu b # 0, npu
pas3IMYHbIX 3HAUYEHUSX a, b, c. BBenenue rpaduuecknx o0pazoB 1aeT BOZMOKHOCTh HAIJISTHO
HCCIIEA0BATh BOIPOC O YUCIIE PELICHUN CUCTEMBI IBYX JIMHEMHBIX YPABHEHUM C IBYMs
[IEPEMEHHBIMU.

OcCHOBHOE MECTO B JAHHOH TEME 3aHUMAET U3yUYE€HUE AITOPUTMOB PELIECHUS CUCTEM JIBYX
JMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMHU CIIOCOOOM IOACTAaHOBKH U CLIOCOOOM CIIOKEHHUS.
Bsenenue cucteM no3BOJISIET 3HAYUTENBHO PACIIMPUTH KPYT TEKCTOBBIX 3a/1a4, PEIIAEMBbIX C
MOMOIIBIO anmnapara areopsl. [IpuMeHeHre cucTeM yIpolaeT MpoLecc NepeBoia JaHHBIX
3aJ1a4i C OOBIYHOTO S3bIKa Ha S3bIK YPABHEHUIA.

7. IloBTopenue (11 yacos)



3. Yueono-memamuueckoe naanupoeanue

Ne | HammenoBanu | Koumnu KoHTpoJb 1 onenka Monyb
n/ € pa3Je/ioB ectB0 | KonTpoub Tecrsl, BHyTpuum | BOCHMTATEALHO
n 4acoB HbIE NPAKTHYECK | KOJAbHBIH | M MPOTPaMMBI
padoThbI ue, MOHHUTOP «IllxoabHp1i
JabopaTtopH HHT ypOI»
bie
1 Bripaxenus, 24 1 - 1- VYyactue B
TOXKAECTBA, 6X00Has OHJIAliH-
YpaBHCHUA KOHMpO/b | yPOKaX Mo
Hast (buHaHCOBOI
paboma IPaMOTHOCTH
2 OyHKIHUN 14 1 - BceMupHbIit
JCHb
MaTEMAaTuKHu
3 Crenens ¢ 16 1 -
HATYpaJbHBIM
noKasareyneM
4 MHorouieHsl 19 1 -
5) DopmyIasl 21 1 -
COKpAIICHHOTO
YMHOXKEHUS
6 Cucremsl 17 1 -
JIMHEHHBIX
ypaBHEHUH
7 [ToBTOpEHME. 11 1 -
Hroro: 120 7 -

1 yac - npome:xxyTouHasi arrecramusi 22.04.2022

KanenaapHo- rTeMaTnuyeckoe IJIaHHPOBaHue 1o ajredope 7 kjiace

Ne Tema ypoka JlaTa npoBeeHus
3;1;0 IIo nnany | Mo dakry
I'maBa |. BeipakeHusi, TOKAeCTBA, yPABHECHUS
(24 gaca)
Beipa:xxenus ( 6 4)

1 | UnucnoBbie BEIpaKECHUS 01.09

2 | YucnoBble BRIPAKCHHUS 02.09

3 | YncrnoBble BBIpOKEHUS 05.09

4 | YucrnoBsle BRIpOKEHHS 06.09

5 | BelpaxxeHus ¢ nepeMeHHbIMU 07.09

6 CpaBHEHHE 3HAYCHUT BRIPAKCHUN 08.09

7 IIpeo6pa3oBanus BhIpakeHuii (5 1) 09.09

CBolicTBa I€HCTBUIN HaJ YUCIaMU
8 | CoiicTBa AeiicTBUII HAJ YUCITAMH 12.09
9 | BxoaHast KOHTpoJIbHasi padoTa 13.09




Ne Tema ypoka JlaTa npoBeeHus
ypo Mo naany | Ilo pakry
Ka
10 | ToxxmecTBeHHBIE TPEOOPA3OBAHS 14.09
11 | ToxnecTBeHHbIE IPe0Opa30BaHUS 15.09
YpaBHeHud ¢ 01HOH nmepeMeHHOM ( 9 u)
12 | YpaBHeHUs U ero KOpHH 16.09
13 | YpaBHeHUs ¢ 0JHOU EPEMEHHOM 19.09
14 | YpaBHeHUs ¢ 0JJHOW TIEPEMEHHOM 20.09
15 | YpaBHeHus ¢ oHOM epeMeHHON 21.09
16 | Pemenue 3aad ¢ MOMOIIBIO YpaBHEHUHN 22.09
17 | Pemenue 3a1a4 ¢ TOMOIIBIO YPaBHEHHIA 23.09
18 | OG30pHBIN YPOK IO TEME «Y paBHEHUS 26.09
19 | Koumponvnas paboma Nel «/Tuneiinvie ypasuenus ¢ 00Hol 27.09
nepemeHHou».
20 | Pemrenue 3a1a4 ¢ TOMONIBIO YPAaBHEHUIH 28.09
Crarucrnyeckue XapakrepucTuku (4 u)
21 | Cpennee apudmerndeckoe 29.09
22 | Pasmax 1 moza 30.09
23 | Mennauna 10.10
24 | CTaTuCTHYECKUE XapaKTEePUCTHKHU 11.10
I'naa |l. ®yukuum (14 yacoB)
DyHKuuU ¥ ux rpaduku (5 4)
25 | Yro takoe pyHKIMsA 12.10
26 | Boruncienue 3HaueHUH QyHKIMH 110 hopmyie 13.10
27 | Boluncienue 3HaueHuH QyHKIMH 1o hopmyie 14.10
28 | I'paduk GpyHKIMN 17.10
29 | I'paduk ¢pyHKIMM 18.10
Jluneiinas ¢gyukuus (9 u)
30 | IIpssmast mpONOPIIMOHATBHOCTD U €€ Tpaduk 19.10
31 | Ilpstmast mpONOPIMOHATILHOCTD U €€ rpaduk 20.10
32 | Ilpsimasi mpoTNOPIIMOHAIEHOCTD U €€ Tpaduk 21.10
33 | Jluneiinas ¢pyHkuus u ee rpaduk 24.10
34 | Jluneiinas GyHKIUS U ee Tpaduk 25.10
35 | JIuneiinas ¢pyHKIWS U ee rpaduk 26.10
36 | Jluneiinast pyHKIMS U ee rpaduk 27.10
37 | O630pHBI ypok 10 TeMe «DyHKIHN 28.10
38 | Koumponsnas paboma Ne 2. «/ITuneianan gpynxuusy 31.10
I'nasa I1l. Ctenenn ¢ HaTypajabHBbIM NOKa3aTesieM (16
4acoB)
CreneHb ¥ eé cBoiicTBa (8§ 1)
39 | Onpenenenue CTENEHU ¢ HATypaJbHBIM MOKa3aTeIeM 01.11
40 | OmpeneneHue CTENEHU C HATYpaJbHBIM MOKa3aTeIeM 02.11
41 | YMHOXEHUE U JIeJICHHE CTEIeHEeH 03.11
42 | YMHOXXEHUE U JIeJICHHE CTEIeHeH 07.11
43 | YMHOXXEHUE U JICTICHUE CTEIICHEH 08.11
44 | Bo3BeJicHHE B CTEIICHb ITPOU3BEICHNS U CTCTICHU 09.11
45 | Bo3BeJieHHE B CTEIICHb TPOU3BECHHUSI U CTEIICHU 10.11
46 BosBenenue B cTeNeHb NPOU3BEACHUS U CTENEHU 11.11
OanouwieHn! (8 1)
47 | OgHOYJIEH M €TO CTaHAAPTHBIN BUT 14.11




Ne Tema ypoka JlaTa npoBeeHus
3;1;0 Mo naany | Ilo pakry
48 | YMHOXXEHHE OMHOYWIEHOB 16.11
49 | YMHOXKEHUE OJHOYICHOB 18.11
50 | Bo3Benenue ogHOUYICHA B CTCIICHD 28.11
51 | Bo3BencHue OMHOWICHA B CTCIICHD 30.11
52 | ®yskuum y=x° 1 y=xX° u ux rpaduku 2.12
53 | ®yHkuEK Y=X° 1 Y=X" u uX rpaduKH 5.12
54 | Konmponvnas paboma Ne3. «Cmeneny ¢ HamypaibHovim 7.12
nokazamesem.
I'naBa IV. MHorouensl (18 yacos)
CyMMa M pa3HOCTh MHOTOYIeHOB (3 1) 9.12
55 | MHOrouseH 1 ero CTaHJIapTHHIN BUJ
56 | Cymma ¥ pa3HOCTh MHOTOWJICHOB 12.12
57 | Cymma u pa3HOCTh MHOTOYJICHOB
14.12
IIpousBenenne 0AHOYJIEHA © MHOrO4YjIeHa (6 u ) 16.12
58 | YMHOXeHHMe onHOWIEHA Ha MHOIOYIEH
59 | YMHOXXEHHE OHOUJICHA Ha MHOTOYICH 19.12
60 | YMHOXXEHHE ONHOUYJICHA Ha MHOTOYICH 21.12
61 | YMHOXXeHHE OHOYJIEHA Ha MHOTOYIEH 23.12
62 | BeiHeceHue 00IIEro MHOKHTEIS 32 CKOOKH 26.12
63 | BelHeceHue 001IEro MHOKHUTENS 32 CKOOKU 28.12
IlpousBeaenne MHOro4ieHoB (9 u)
64 | IlpousBeaeHne MHOTOWICHOB 30.12
65 | IIpousBeneHre MHOTOYJICHOB 9.01
66 | [IpousBeneHrne MHOTOUJICHOB 11.01
67 | [IponsBeneHne MHOTOUICHOB 13.01
68 | Pemenue 3amay 16.01
69 | Pasno)xeHHe MHOrO4YJI€Ha Ha MHOKUTEIH CIIOCOOOM 18.01
TPYIITHPOBKU
70 | PasnoskeHue MHOro4wIeHa Ha MHOXKHTEIN CIIOCOOOM 20.01
TPYIIHPOBKU
71 | O630pHBIH ypok N0 TeMe « [Ipon3BeieHne MHOTOWICHOBY 23.01
72 | KontpoabHasi padora Ned «IIpou3BeseHne MHOTO4IEHOBY
I'masa V. ®opmyJibl COKPAIIEHHOT0 YMHOKEHUSI
(21 gac) 25.01
KBaapart cymMmbl M KBagpart pa3Hoctu (7 1) 27.01
73 | KBagpaTt cymMMBI M KBaJIpaT pa3HOCTH
74 | KBagpaT cyMMBbI U KBaJpaT pa3HOCTH 30.01
75 | KBagpaT cyMMBI U KBajjpaT pa3HOCTH 1.02
76 | Kyb cymmbl 1 KyO pa3HOCTH 3.02
77 | Ky6 cymmsbl 1 Ky0 pasHOCTH 06.02
78 | Pa3noxeHue Ha MHOXKHUTEIH C TIOMOIIBIO0 KBaApaTa CyMMBI 08.02
KBaJjpaTa pa3HOCTH
79 | Pa3noxeHne Ha MHOXKUTENH C TIOMOIIBIO KBa[paTa CYMMBI U 10.02
KBaJpaTa pa3HOCTU
Pa3HocTh kBagpaToB. CYMMa M pa3HOCTh KY00B (9 1) 13.02
80 | YMHOXeHHE Pa3HOCTH JBYX BBIPAKCHUN HA UX CYMMY
81 | YMHOKeHHE Pa3HOCTH JBYX BBIPAKCHHUN HA UX CYMMY 15.02
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Ne Tema ypoka JlaTa npoBeeHus
3;1;0 Mo naany | Ilo pakry

82 | YMHOXeHHEe Pa3HOCTH JIBYX BBIp@KEHHE HA HX CYMMY 17.02

83 | Pa3nokeHue pa3HOCTH KBaJIpaTOB HA MHOXKHTENIN 27.02

84 | Pa3noskeHue pa3HOCTH KBaJIPATOB HA MHOYKHUTEIH 1.03

85 | PasnoxxeHne pa3HOCTH KBAaIPATOB HA MHOXHUTEIU 03.03

86 | KonurpoabHas padora Ne 5. «@opMy.Jibl COKPAIIEHHOT O 06.03

YMHOKEHU S
87 | Cymma u pa3HOCTbH KyOOB 10.03
88 | Cymma u pasnocms kyo08 13.03
IIpeoOpa3oBanue NEJbIX BLIPAKEeHHUH (54)

89 | IlpeobpazoBaHue 1ENOT0 BBIPAKEHUS B MHOTOWICH 15.03

90 | IIpeoOpazoBaHMe IETOT0 BBIPRXKEHUS] B MHOTOWIEH 17.03

91 | PaznuyHble criocoObl pa3iokKeHUs] HA MHOXKHUTEIH 18.03

92 | Paznuynble criocoObl pa3ioKeHus] HA MHOXKHTEIH 20.03

93 | PaznmunbIe CIOCOOBI Pa3IOKEHUST Ha MHOXKHUTEITH 22.03

I'naBa VI. Cucrembl JIMHeHBIX yPaBHEHHUI
(16 yacos)
JIuHeiiHble YpaBHEHNs ¢ ABYMS epeMEHHBIMU U UX
cucTeMBI (5 4)

94 | Jluneiinple ypaBHEHHS C IBYMsI IEPEMEHHBIMU 24.03

95 | JluneiiHble ypaBHEHHS C IBYMsI IEPEMEHHBIMU 27.03

96 | I'paduk nMHEHHOTO ypaBHEHHUS C IByMsI IEpEMEHHBIMHU 29.03

97 | I'padmk nMHEHHOTO YpaBHEHHUS C IBYMsI IEPEMEHHBIMHU 31.03

98 | CucteMbl TMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU 10.04

Pemienue cucreM JMHEHHBIX YPABHEHH
(114)
99 | [Ipome:kyTOUHASE ATTECTAINSA 11.04
100 | Crioco6 moacTtaHOBKH 14.04
101 | Crocob moacTaHOBKU 17.04
102 | Criocob moacTaHOBKH 19.04
103 | Crocob crnoxxeHust 21.04
104 | Cnocob cioxeHus 24.04
105 | Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM JIMHCHHBIX YPaBHCHHMA 26.04
106 | Pemrenue 3agau 28.04
107 | Pemrenue 3a7a4 ¢ TOMOIIBIO CUCTEM JIMHEHHBIX ypaBHEHUN 3.05
108 | Oo3opnbtit ypok «Peuwrenue cucmem JTUHEHHBIX YPAGHECHUT 05.05
109 | KonTpoabHasi padoTa Ne 6. «Peumenne cucreM JHHEHHBIX 10.05
YPaBHEHMID)
IloBTOpenne (11 yacos)

110 | IToBTopenwue. UncnoBbie 1 OYKBEHHBIE BHIPAKCHUS 12.05
111 | [ToBropenue. JIuneitHoe ypaBHEHHE 15.05
112 | IToBropenue. Jluneinas pyHKuus 17.05
113 | [ToBropenue. OTHOUICHBI 1 MHOTOWJICHBI 19.05
114 | MitoroBasi KOHTPOJILHAsK paboTa 22.05
115 | [ToBTopenue . DopMyIbl COKPAIIEHHOTO YMHOKCHUS 24.05
116 | TToBTOpenue. PopMyIIbl COKPAIIEHHOT'O YMHOKEHHSI 26.05
117 | lloBropenne. CuCTeMbI TMHEHHBIX ypaBHEHHUH

118 | NorTopenue. OOOOIICHHE 3HAHUI

119 | IloBTOpeHmEe

120 | IloBTOpeHmE
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Ne Tema ypoka JlaTa npoBeeHus

ypo

Ka Mo naany | Ilo pakry

ITo mporpamme: 120 yacos.
ITo xanengapro: 116 wacos. [Ipa3nanunsie 4 HOsOps,8 MapTa, 1,8 mas
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