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Yuurens : baitno ["anuna IMetposna

ITecuanooszépka 2021




IosicHuTe/IbHAA 3amIMCKAa K padoyeii mporpaMmme
no ajareodpe s 7 Kiacca

Pabouas nporpammMa no anredpe coctaBieHa Ha OCHOBE (hefiepaibHOr0 KOMIIOHEHTa
roCyJapCTBEHHOT O CTaH/1apTa OCHOBHOI'O O0ILEro 00pa3oBaHMUsI.

Jannas pabodas nporpaMMa OpHEHTUPOBaHA Ha YJalIuXcsl 7 KJIAacCOB U COCTaBJICHA Ha
OCHOBE CJIEYIOLIUX JOKYMEHTOB:

1. IIpumepHas nmporpaMmma OCHOBHOT'O 00111ero oopa3zoBanus 1o maremaruke. (COOpHHUK
HOPMAaTUBHBIX TOKyMeHTOB. Maremaruka. M.: [lpoa,2004r.)

2. Ilporpamma s oGiieoOpa3oBaTenbHbIX yupexaenuii (Coopauk “IIporpammsr mist
o61eo0pa3oBaTeNbHBIX YupexaeHuii: Anredpa 7-9 xin.”/ Coct. T.A. Bypmuctposa, 2-e u3n.,.-
M. Ilpocsemenue, 2009r..).

3. CraHmapt OCHOBHOTO 001Iero o0pa3oBaHus MO0 MaTEMATHKE.

(Crangapt ocHOBHOTO 00111eT0 00pa30BaHus 10 MaTeMaTuke /MareMaTHKa B LIKOJIE. —

2004r,-Ned, -c.4)

4. Paboueil mporpaMMbl OCHOBHOT'O 0OOIIET0 0Opa3oBaHUS MYHHUIUIAIBHOIO OIOJKETHOTO
obmieoOpazoBarenpHOro  yupexknaeHuss  «CpemHsis  oOmieoOpasoBareibHas — IIKOJIa  C.
[Mecuanoo3épka» (yTBepikacHa mprka3zoM aupektopa ot 1.98.2021 r Nel126).

5. YueOHoro 1uiana odopaszoBareinbHOro yupexaeHus Ha 2021-2022 r.(yTBep:kKIEH MpUKa30M
nupektopa ot 28.08.2021, Ne97)

6. TomoBoro kajeHmapHOro ydeOHoOro rpaduka ydeOHOro mpomecca MOY COII c.
[Mecuanoo3épkay.(yTBepkaEH npuKazoM aupekropa ot 28.08.2021 Ne 99)

7. O6 yrBepxaeHUU IporpaMMbl BocriuTanus (mpuka3z ot 28.06.2021 Ne96)

Pabouast mporpamma ydeOHOro Kypca mo ajiredpe s 7 Kilacca COCTaBieHa TaKXke Ha
ocHOBe aBTOpckoii mporpammsel FO. H. Makaperuesa. [Iporpamma paccuntana Ha 120 gacoB B
rogq — 5 yacoB B Heaemo B | tpumectpe u 3 uwaca B Hememo — Bo |l u Il Tpumectpax..
dakTHYecKoe KOJIUUECTBO YaCOB ONpEAeNseTcs KaJeHJapHbIM yu4eOHBIM IpauKOM.

YMK:
- Yuebnuk: Maxkapsrues HO. H. AnreOpa: yueOHuk uia 7 kiacca o01ieo0pa3oBaTeIbHbBIX
yupexaenuit / 0. H. Makapsrues, K. 1. Hemkos, H. I'. Munniok, C. b. CyBoposa; nox pen. C.
A. TensikoBckoro. - M.: IIpocemenue, 2018 r.

. IlporpammMa mpu3BaHa cONEHCTBOBATH (POPMUPOBAHHUIO KYJIBTYPHOTO YeNOBEKa, yMEIOLIETO
MBICJIUTh, TOHUMAIOIIETO UACOJIOTHI0 MATEMAaTHYECKOT'0 MO/ICTTMPOBAHUS PEATbHBIX TPOIIECCOB,
BJIQACKOIICTO MATCMATUYCCKHUM  A3BIKOM, KaK SA3BIKOM, OpPTraHU3YIOIIUM JICATCIBHOCTD,
YMEIOIIETO CaMOCTOSATENIFHO J00BIBaTh HMH(OPMALMIO U IOJIb30BATHCS €10 HA IIPAKTHKE,
BJIAZICIOIIETO JIUTEPATYPHOU PEUbl0 U YMEIOIIErO B Clydae HEOOXOJUMOCTH IMOCTPOHUTH €€ I10
3aKOHaM MaTEMaTUYECKON PEUH.

B mnporpamme ompezeneHa IOCIENOBAaTEIbHOCTh M3Y4EHHMsS MaTepuaja B paMKax
CTaHaapTa JUIsl cTapliel MIKOJbl U MyTH (POPMUPOBAHMS 3HAHUM U YMEHHUN, HEOOXOAUMBIX IS
IMPUMCHCHUS B HpaKTPI‘{eCKOfI ACATCIIBHOCTH, U3YYCHHA CMCKHBIX OUCHHUIUIMH, IMPOAOJIZKCHUA
o0pa3oBaHMsl, a TaK Ke Pa3BUTUS yYalLUXCA.

W3 OCHOBHBIX COIEpPKATEIHLHO-METOANYECKUX JIMHUI LIKOJBHOTO Kypca anreOpsl
NPUOPUTETHON B IPOTrpaMMe SBISETCS PYHKIMOHAIBHO-TpadudecKast JMHUS.

Y4eOHuK COOTBETCTBYET TpeOOBaHUSAM CTaHAapTa Mo Kypcy airedpbl. OTINYUTEIbHBIMU
OCOOCHHOCTSIMM y4€OHUKA SIBJISIFOTCSI pallMOHAJIBHOE COYETAHHWE YETKOCTH M JOCTYIHOCTH
U3JI0KEHUS, IPUOPUTETHOCTh (PYHKLIMOHAIBLHO-TPAPUUECKON JIMHUY, HaJduuue OOJIbLIOro Yucia
PUMEPOB C MTOAPOOHBIMU PELICHUSMHU.



1. IInanupyemvie npeomemHuvle pe3yibmamol

a) B pesynomame uzyuenus Kypca anzedput 6 7 Kiacce 00y4aroujuiica Hay4umcs

MOHUMATH*

CYIIIECTBO MMOHATHUS MaTeMaTHYECKOTr0 J0Ka3aTeNIbCTBA; IPUMEpPHI JOKA3aTENIbCTB;
CYIIECTBO MOHATHUS AJITOPUTMA; IPUMEPBHI AITOPUTMOB;
KaK MCIOJb3YIOTCS MaTeMaThyeckue (OpMylibl, YpaBHEHUS M HEPaBEHCTBA; NMPUMEPhI MX
NPUMEHEHHUS AJIS pellieHUs] MaTeMaTUYeCKUX U IPaKTUYEeCKUX 3a/1a4;
KaK MaTeMaTH4eCKU OINpe/eieHHble (DYHKIMM MOTYT OMNMCHIBaTh peajibHble 3aBUCHUMOCTH;
IPUBOJIUTH NPUMEPHI TAKOTO OMUCAHHUS;
KaKk IOTPEeOHOCTH MpPAKTUKM TPHUBEIM MATEeMAaTUYECKyl0 HayKy K HEoO0XOIUMOCTH
paclIUpeHus IOHATUS YHCIIA;
BEPOSITHOCTHBIM XapakTep MHOIMX 3aKOHOMEPHOCTEH OKpYXKAloIIero MHUpPa; IpUMEpHI
CTaTUCTHYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;
CMBICJI HJ€aJIN3alliy, TMO3BOJAIOIIEH pemaTh 3aJaud peaJbHOM JeWCTBUTEIbLHOCTH
MaTeMaTHYeCKUMH METOJJaMH, IPUMEPHI OINOOK, BO3HUKAIOLIUX IPU UI€aJIN3aLUH.
Tlomumo yKkazauHviX 6 OAHHOM paszoeine 3HAHUU, 8 MmpebOBaHUs K YPOGHIO NOO20MOBKU
BKNIOUAIOMCA MAKJHCE 3HANUS, He0OX00UMble O/l 0C80EHUs NEPEYUCTEHHBIX HUNCE YMEHUI.
0) MOJYYHUT BO3MOKHOCTH HAYUHTHCS:
BBIMOJIHATh apuU(METHUEeCKUe JEHUCTBUs, coyeTas YCTHble M IUCbMEHHBIE NpPUEMBI,
NPUMEHEHNE BBIUMCIUTENBHBIX YCTPOICTB; HAaXOAWTh 3HAUEHHs CTENEHH C HaTypalbHBIM
IIOKa3aTeNneM; OJIb30BATHCS OLEHKOW U MPUKUIKOHN NP MPAKTHYECKUX pacyerax;
OPOBOJUTH 10 M3BECTHBIM (opMynaM U mpaBwiaM mOpeoOpa3oBaHusi OYKBEHHBIX
BBIPAYKECHMI;
BBIYUCIIATh 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPKEHHM, OCYLIECTBISA HEOOXOAMMBIE
HOCTaHOBKH U MPeoOpa30BaHus;
HCIO0JIb30BAaTh MPUOOPETEHHbIEe 3HAHUS U YMEHHS B MPAKTHYECKOI AesiTe TbHOCTH U
MOBCEHEBHOM KU3HHU JIS:
NPaKTUYECKUX pPacyeToB Mo (GopMyinaM, HCHOIB3Ys NpU HEOOXOAMMOCTH CIIPABOYHBIE
MaTepHajbl U MPOCTEHIINE BEIUNCIUTENbHBIE YCTPOICTBA;
OIlpeneNATh 3HaueHHe (QYHKIMKM IO 3HAYCHHWIO apryMeHTa NpU PazIHyYHBIX crocolax
3a1aHus (QYHKIMH;
CTPOUTH TPAPUKH NU3YUIECHHBIX (DYHKITHIA;
OIUCHIBATh MO TpaduKy u 6 npocmenuwiux cay4asx no @opmyie NOBEIAECHUE U CBOWCTBA
(GyHKUIMH, HAXOAUTH MO TpapuKy GYHKIIMHA HAMOOJbIINE U HAUMEHBIINE 3HAUCHHUS;
pelaTb ypaBHEHHsI, IPOCTEUIINE CUCTEMbl ypaBHEHUH;
HCTO0JIb30BAaTh MPUOOPETEHHbIEe 3HAHUS U YMEHHS B NMPAKTHYECKOM AesiTeTbHOCTH U
NMOBCEAHEBHOM JKU3HHU JIS:
ONUCaHUA C TOMOUIbI0 (YHKIMHA pa3NUYHBIX 3aBHUCHUMOCTEH, TIPEICTABICHUS UX
rpaduuecKy, HHTEPIIPETAH rPaduKoB;
pelIaTs NpoCTeHIe ypaBHEHUS U HEPABEHCTBA, U UX CUCIIEMDbI,
COCTaBJISITh YPAaBHEHHUS U HepageHCmaa TI0 YCIOBUIO 3a/1a4u;
UCIIOJIB30BaTh Ui TNPHOMIKECHHOTO pEIICHUS YPaBHEHUH W HEPaBEHCTB TIpaduuecKuit
METOZ;
U300pakaTh Ha KOOPAMHATHOH IUIOCKOCTH MHOXKECTBA PELICHHUN MPOCTEHIINX ypaBHEHUN U
UX CHCTEM;
HCIO0JIb30BAaTh NPHOOPETEHHbIEC 3HAHUA M YMEHHMSl B IPAKTHYECKOH JesiTeIbHOCTH U
MOBCEAHEBHOM *KU3HHU IS
HOCTPOCHHUS ¥ UCCIIEJOBAHNUS IPOCTEHIIINX MaTEMATUIECKUX MOJETIEH

2. Cooepotcanue yuebnozo npeomema anzeopa 7 Knacc

B | TpumecTpe 5 yacoB B Hezento, Bo |l u Il Tpumectpax 3 u B Hexemnto, Bcero 120 yacos

Pa3nen 1. Boipa:xkenus, ToxaecTBa, ypaBHeHus (24 yaca)
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YucrnoBble BeIpaxkeHUs ¢ iepeMeHHbIMU. [Ipocreiime npeodpa3oBaHus BEIPAKEHHIA.
VYpaBHeHue, KOpeHb ypaBHEHUsI. JINHEITHOE ypaBHEHHE C OJTHOM IepeMeHHOM. Perenne
TEKCTOBBIX 3a7]a4 METOJIOM COCTaBJICHUS! ypaBHEHUN. CTaTUCTUYECKUE XaPaKTEPUCTUKH.

OcHOBHasl 11€JIb - CUCTEMATU3UPOBATh U 0O0OOIIUTH CBEJEHHS O TPEOOPa30BaHUAX
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 3aKkperuisitoTcst BHIUMCINTENbHbIE HABBIKY,
CHCTEMaTH3UPYIOTCS M 0000IAI0TCs CBEACHUS O PeoOpPa30BaHUAX BBIPAXKECHUH U PELICHUN
YPaBHEHHH.

Haxoxnenue 3HaueHMI YUCIOBBIX U OYKBEHHBIX BHIPAKEHUH J1aeT BO3MOKHOCTH IOBTOPHUTH C
yUalIuMHICs MpaBuiIa JeHCTBUN ¢ palliOHATbHBIMU YHCIaMU. Y MEHUS BBITIOTHSTh
apudmeTryeckue AeUCTBUS C PallMOHATILHBIMH YHCIAMHU SBIISIOTCS ONOPHBIMU IS BCETO Kypca
anredpsl. CriefyeT BbISICHUTh, HACKOIBKO MIPOYHO OBNAAEIN UMH yJallluecs, U B cliydae
HEOOXOAMMOCTH OPTaHHU30BaTh MMOBTOPEHHE C IENbIO0 TUKBU/IAIIUHU BBISBICHHBIX IPOOENOB.
Pa3BuTHIO HABBIKOB BBIYMCIICHUN TOJKHO YIEIATHCA CEPhE3HOEC BHUMAHUE U B JAJbHEHIIEM NpU
U3YYEHUU APYTUX TeM Kypca anreopsl.

B cBs13u ¢ paccMoTpeHreM BOIIpOca O CpaBHEHUH 3HAUEHUHN BBIPAXKEHUM PacIIUPSIIOTCS
CBEJIEHUS O HEPABEHCTBAX: BBOASTCSA 3HAKU M JAETCs MOHATHE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmorpenuu npeodpa3oBaHuil BeIpakeHUN (HOpMaIbHO-ONEpaTUBHBIE YMEHHSI OCTAIOTCS
Ha TOM, K€ YPOBHE, y4dallluecs MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHUU TEOPUEH.
BBozsTCS NOHATHS «TOXKIECTBEHHO PABHBIEC BBIPAXKEHUS», «TOKIAECTBO», «TOKIECCTBEHHOE
npeoOpa3oBaHUE BBIPAKECHUN», COJEPKaHNE KOTOPBIX OyIET MOCTOSTHHO PACKPBIBATHCS
yIayOIaThCs IPU U3yYEHUH NpeoOpa3oBaHUil pa3IuuHbIX alre0pandecKux BbIPaKeHUH.
[MomuepkuBaeTcs, 4To OCHOBY TOX/IECTBEHHBIX PeoOpa30BaHUIl COCTABISAIOT CBOICTBA
JNEUCTBUM HaJ YUCIAMH.

VYcunupaercs poib TEOPETUYECKUX CBEIEHUH IPU PACCMOTPEHUHU ypaBHEHUH. C LENbIo
o0ecreyeHns 0CO3HAHHOTO BOCTIPUSATHS YUAIIMMUCS aJTOPUTMOB PELICHHUS ypaBHEHUN
BBOJIUTCSI BCIIOMOT'aTeJIbHOE MOHATUE PAaBHOCWIIBHOCTU YpaBHEHUH, (OpMyIUpyrOTCS U
Pa3bIACHAIOTCA Ha KOHKPETHBIX IIPUMEPAxX CBOMCTBA PAaBHOCUIBLHOCTHU. [laeTcs noHsTHE
JIMHENHOI 0 YpPaBHEHMS U UCCIIEYETCS BOIIPOC O YUCIIE €ro KOpHEH. B cucreMe ynpakHeHUM
0c000e BHUMaHHUE Y/ICIACTCS PEIICHUIO YPaBHEHUH BUIa ax = D Ipu pa3iuuHbIX 3HAUCHHSX a
u b. [Iponomxkaercs pabora o GOpMHUPOBAHUIO Y yUAIIUXCS YMEHUS MCIIONB30BaTh anmapar
YPaBHEHUH KaK CPEICTBO JUIsl PELIECHUS TEKCTOBBIX 3a1a4. Y pOBEHb CJIIOKHOCTH 3a1a4 31€Ch
OCTaeTCsl TAKUM K€, Kak B 6 Kjacce.

H3y‘ICHI/I€ TCMbI 3aBCPIIACTCA O3HAKOMIICHUEM YydalllUXCA C HpOCTefIIHI/IMH CTaTUCTHYCCKHNMMU
XapaKTCPUCTUKAMU: CPCIHUM apPI(bMeTI/I‘{eCKI/IMPI, MOHOﬁ, MC,[[PIE[HOIZ, pa3dMaxom. VYuammecs
JO0JKHBI YMCTD UCIIOJIb30BATb 9TH XAPAKTCPUCTHUKH I aHaJIn3a psada JaHHBIX B HCCIIOKHBIX
CUTyaluiax.

Paznen 2. ®yukuuu (14 yacoB)

OyHK1UA, 007acTh onpeneneHust GyHknuu. Berancinenue 3nauennii GyHkimu no Gopmyie.
I'padux Gynkuuu. [Ipsmas nponopuroHaIbHOCTH U ee rpaduk. JInHeiHas GyHKIHA U ee
rpadux.OCHOBHAs LeJIb - 03HAKOMUTD YYAIIUXCS C BAXKHEUIIUMU (YHKIIMOHATbHBIMU
HNOHSATHSIMH U C Tpa)uKaMu MPSIMON TPOTIOPLIMOHATBHOCTH U IMHEWHOM (PyHKIIMH 00IIEero BUAA.
JlanHast TeMa SBJSETCS] HAYaJIbHBIM 3TallOM B CUCTEMAaTH4eCKON (YHKIIMOHAJIbHOU MOATOTOBKE
ydamuxcs. 3/1eCh BBOASTCS TaKUeE MOHATHUS, KaK (PYHKIHUS, apTyMEHT, 00JIaCTh ONpeIeICHUs
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¢bynkun, rpaguk GyHkn. OyHKIUS TPAKTyeTCs KaK 3aBUCUMOCTh OJHOW IEPEMEHHOM OT
JIpYroi. Yuamuecs mojydaroT IepBoe MpeACTaBIeHUE O crocodax 3amanus GyHkiuu. B nanHoit
TeMe HauyuHaeTcsi paboTa 1o (GOpMUPOBAHUIO Y YUAIIMXCS YMEHUN HAXOAUTh 10 popMyie
3HaueHHe (PYHKIIMU [0 U3BECTHOMY 3HAUECHHUIO apTyMEHTA, BBHIIOIHATH TY JK€ 3a/1a4y IO
rpaduky u pemars 1o rpaduKy oOpaTHyIO 3a7a4y.

QOYHKIMOHAIbHBIE MOHATHUS TOTYYal0T CBOI0 KOHKPETHU3ALMIO MPU U3yUEHUH JINHEHHOM
(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 GU3MKH. Yyaluecs AOJDKHBI TOHUMATh, KaK BIMSIET 3HaK K03 uirenta Ha
pacrojoKeHne B KOOPAMHATHOW TIOCKOCTH rpaduka pyHkuun y = kx, rae k=0, kak 3aBucuT ot
3HaueHuii K u b B3anMHOe pacnonoxenue rpagukoB AByX QyHKImA Buga y = kx + b
dopmupoBanue BceX (PyHKIIMOHAIBHBIX MOHATHN U BBIPA0OTKA COOTBETCTBYIONINX HABBIKOB, a
TaK)Ke U3yuyeHUE KOHKPETHBIX (DYHKLUIH COMPOBOXKAAIOTCS pACCMOTPEHUEM IIPUMEPOB peaTbHbIX
3aBUCUMOCTEHN MEXy BETUUMHAMH, YTO CIIOCOOCTBYET YCHJICHUIO MTPUKIAIHOM
HaIpaBJIEHHOCTH Kypca anreOphl.

Pa3nen 3. Crenenns ¢ HATYpaJabHbIM NMoKa3aTtesaeM (16 yacon)

Crenens ¢ HaTypaJabHBIM ITOKa3aTeNneM U ee cBoicTBa. OqHowieH. PyHKIMU y = X2, y = X3 U 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 yJaluecs yXKe BCTPEeJaJIuCh ¢ IpUMepaMy BO3BEICHUS YHCET B CTETICHb.
B cBs131 ¢ BBIUMCIICHMEM 3HAYEHUN CTEIIEHU B 7 KJIaCCe AACTCs MPEACTABICHUE O HAXOXKICHUN
3HAUEHUH CTENEHU C MOMOIIBIO KaJIbKYIsITOpa. PaccMaTpuBaroTCsi CBOMCTBA CTENEHU C
HaTypaJIbHbIM IOKa3areneM. Ha npumepe nokasarenbcTBa CBOWCTB am * an = am +N, am : an =
am-N rae m > n, (am)n = amn, (ab)n = anbn yyaruecs BepBble 3HAKOMSATCS C
JI0Ka3aTeNIbCTBAMHU, IPOBOAMMBIMH Ha alre0pandeckoM Marepuaie. Y Ka3aHHbIE CBOICTBA
CTENEHHU C HAaTYPaJIbHBIM ITOKa3aTeleM HaXoAAT IPUMEHEHNE IPU YMHOKEHUHU OHOWIEHOB U
BO3BE/ICHUM OJJHOYJICHOB B CTEIEHb. [Ipy HaX0XKIEHUY 3HAYCHUH BBIPAKEHUN, CONEPKALINX
CTENeHu, 0c000€ BHUMAaHUE CJIeIyeT 00paTUTh Ha TIOPSIOK ACHCTBUN.

Paccmotpenne pyHkmii y = X2, y = X3 M03BOJISET MPOAOIKUTH paboTy Mo popMHUPOBAHUIO
YMEHMM CTPOUTH U YNTaTh rpaduku GyHKui. BaxkHo oOpaTuTh BHUMaHUE yJallluxcs Ha
oco0eHHOCTH rpaduka GyHKIUU y = X2 : rpaduK IpOXOIUT Yepe3 Havajao KoopauHar, ock Oy
SBJISIETCS] €70 OChI0 CUMMETPUH, I'paUK PacONOKEH B BEPXHEH MOITYIIIOCKOCTH.

Ywmenue crpouts rpagukn GYHKIMNA y = X2 ¥ Y = X3 UCTIONB3YyeTCsl U1 03HAKOMIICHHUS
yyaimxcs ¢ rpadu4eckiuM crnoco0oM perieHns ypaBHEHHUH.

Pa3nen 4. Muorouwiens! (18 yacoB)

Muorounes. CinoxeHue, BBIMUTAHUE U YMHOKEHUE MHOTOWICHOB. Pa3inoxkeHne MHOTOWIEHOB Ha
MHOXHTEJH.

OcHoBHas 11€71b — BBIPA0OTaTh YMEHUE BBIMIOIHAT CI0KCHHE, BRIYUTAHNE, YMHOKECHUE
MHOT'OWJICHOB U Pa3i0KeHHE MHOTOUJIEHOB HA MHOYKHUTEIIH.

Jlannast TeMa urpaer QpyHaaMeHTaIbHYI POk B (GOPMUPOBAHUM YMEHHSI BBITIOIHSTH
TOKJIECTBEHHBIE TPeoOpa3oBaHus anredpandeckux BoipaxxeHul. DopMupyemMsbie 3/1eCh
(hopManbHO-OTIEpAaTUBHBIC YMEHUS SIBIISTFOTCSI OTIOPHBIMHE IIPH U3yYEHUH JICHCTBUH C
palMoOHANBHBIMU APOOSMHU, KOPHSMHU, CTETICHSIMHU C PAllMOHATLHBIMY MMOKA3aTEISIMU.
N3yuenue TeMbl HAUMHAETCS C BBEACHUS MMOHSATUN MHOTOWIEHA, CTAaHJAPTHOrO BUIA
MHOT'OWJIEHa, CTENeHN MHOrowieHa. OCHOBHOE MECTO B 3TOM TeME 3aHUMAIOT aJITOPUTMBbI
JEUCTBUN ¢ MHOTOWIEHAMH - CJI0)KEHHUE, BBIUUTAHUE U YMHOXKEHUE. Y Yalllrecs T0JKHbBI
MOHUMAaTh, YTO CYMMY, Pa3HOCTh, TPOU3BEAECHUE MHOTOWICHOB BCETJ]a MOKHO MIPEICTABUTH B
BUJIC MHOTOWIEHA. [{efCTBUS CIIOKEHUS], BRBIUUTAHUS U YMHOKEHHUSI MHOTOWICHOB BBICTYAIOT
KaK COCTaBHOW KOMIIOHEHT B 3a/IaHUSX Ha TIPpeoOpazoBaHus IeNbIX BhipakeHui. [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 BRIHECEHUS 32 CKOOKHU OOIIIEr0 MHOKUTEIS U ¢ TOMOIIIBIO TPYIIITUPOBKH.
CooTBercTBYyIONIME TPEOOPa30BaHMsI HAXOIAT IIUPOKOE MPUMEHEHNE KakK B Kypce 7 Kjacca, Tak
U B TIOCJIEIYIOIIMX Kypcax, OCOOEHHO B JEHCTBUAX C PallMOHATLHBIME JIPOOSMHU.

B nanHol Teme ydariuecs: BCTpEeYaroTcs ¢ MPUMEpaMy UCIIOIBb30BAHUS paCCMaTPUBAEMBIX
npeoOpazoBaHuil MpU PEeUICHUN Pa3HOOOPA3HBIX 3aa4, B YACTHOCTHU MIPH PEIICHUN YPaBHEHUH.
3TO0 MO3BOJISIET B XOJI€ M3YUEHUS TEMBI IPOAOKUTE paboTy 1o (GOpMHUPOBAHUIO YMEHHUS peliaTh
ypaBHEHUS, a TAK)XKE pelaTh 3a7ja4d METOJOM COCTaBIIEHUs ypaBHEHUI. B uncio ynpaxHeHuit
BKJIIOYAIOTCSl HECIIOXKHBIE 3aJaHHS Ha JOKa3aTeNIbCTBO TOXK/IECTBA.

Paznen 5. ®opmyJibl COKpaleHHOro yMHOKeHus (21 yac)

®dopmyIibl KBaJipaTa CyMMBI M KBajipaTa pa3HOCTH, Pa3HOCTH KBaapaToB.. [Ipumenenue popmyn
COKpAIIEHHOT'0 YMHOXEHHSI B IPeo0pa30BaHUsIX BbIPAKEHUH.

OcHoBHas 11€1b — BbIpa00TAaTh YMEHHUE IPUMEHATH (POPMYJIbI COKPAILIEHHOIO YMHOKEHHS B
Mpeo0pa30BaHUAX LENBbIX BHIPAXKEHUI B MHOTOWIEHBI U B Pa3j10KE€HUH 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 JOKHbBI 3HATh 3TH
(opMyJIBI M COOTBETCTBYIOIINE CIOBECHBIE (DOPMYIUPOBKH, YMETh IPUMEHSTh UX KAK «CJIEBa
HalpaBo», TaK U «CIIpaBa HaJIEBO.

Hapsny ¢ yka3aHHBIMU paccMaTpHUBarOTCs Takxke (POpMyJIbl Pa3HOCTH U CyMMBbI Ky0oB. OfHaKO
OHU HAXOJAT MEHbIlIee IPUMEHEHUE B KypCe, [I03TOMY HE CIIEyeT U3JIMIIHE YBIEKaThCs
BBITOJIHEHUEM YIIPAKHEHUH Ha UX UCIIOJIb30BAHUE.

B 3aximrounTenbHOM YacTu TEMbl pacCMaTPUBAETCsl IPUMEHEHHUE PAa3IMYHbIX IIPUEMOB
Pa3J10KEeHUs] MHOTOWIEHOB Ha MHOXHTENH, a TAK)KE MCIIOJIb30BaHUE IPeoOpa30BaHMil LiebIX
BBIPA)KEHUM JUI PELIeHUs IUPOKOro Kpyra 3aja4.

Pa3znea 6. Cucrembl JinHelHbIX ypaBHeHu# (16 4acoB)

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

OcHoOBHasl 11€J1b - 03HAKOMUTH YYAIIUXCS CO CIIOCOOOM PELICHMSI CUCTEM JIMHEHHBIX 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 ITOHATUE CUCTEMBI M pACCMATPUBAIOTCS CUCTEMBI JINHEWHBIX YPAaBHEHU.

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

dopmupyeTcst yMeHue cTpouTs rpaduk ypaBHenus a + by =c, 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 U3y4YE€HUE AIITOPUTMOB PEIIECHUS CUCTEM JIBYX
JMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMHU CIIOCOOOM IOACTAaHOBKH U CLIOCOOOM CIIOKEHHUS.
Bsenenue cucteM no3BOJISIET 3HAYUTENBHO PACIIMPUTH KPYT TEKCTOBBIX 3a/1a4, PEIIAEMBbIX C
HOMOIIBIO anmnapara anreopsl. [IpuMeHenne cucTeM yIpolaeT NpoLecc 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 MPOrPaMMBI
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 - -
Hroro: 120 6 -

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 03.09

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 | CaoiicTBa AeiicTBUI1 HAJ YHCTAMH 10.09
9 | ToxaecTBeHHBIC TPEOOPA3OBAHUS 13.09




Ne Tema ypoka JlaTa npoBeeHus
ypo Mo naany | Ilo pakry
Ka
10 | BxogHasi KOHTpoJIbHasi padoTa 14.09
11 | ToxnecTBeHHbIE IPe0Opa30BaHUS 15.09
YpaBHeHud ¢ 01HOH nmepeMeHHOM ( 9 u)
12 | YpaBHeHUs U ero KOpHH 16.09
13 | YpaBHeHUs ¢ 0JHOU EPEMEHHOM 17.09
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 | O0630pHBII yPOK MO TeMe «Y paBHEHHSD 24.09
19 | Koumponvnas pasoma Nel «/Iuneiinvie ypasnenus ¢ 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 01.10
24 | CTaTuCTHYECKUE XapaKTEePUCTHKHU 11.10
I'nmapa Il. ®ynknuu (14 yacon)
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 15.10
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 22.10
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 29.10
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 05.11
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 12.11




Ne Tema ypoka JlaTa npoBeeHus
3;1;0 Mo naany | Ilo pakry
48 | YMHOXXEHHE OMHOYWIEHOB 22.11
49 | YMHOXKEHUE OJHOYICHOB 24.11
50 | Bo3Benenue ogHOUYICHA B CTCIICHD 26.11
51 | Bo3BencHue OMHOWICHA B CTCIICHD 29.11
52 | ®yskuum y=x° 1 y=xX° u ux rpaduku 01.12
53 | ®yHkuEK Y=X° 1 Y=X" u uX rpaduKH 3.12
54 | Konmponvnas paboma Ne3. «Cmeneny ¢ HamypaibHovim 6.12
nokazamesem.
I'naBa IV. MHorouensl (18 yacos)
CyMMa M pa3HOCTh MHOTOYIeHOB (3 1) 8.12
55 | MHOrouseH 1 ero CTaHJIapTHHIN BUJ
56 | Cymma ¥ pa3HOCTh MHOTOWJICHOB 10.12
57 | Cymma u pa3HOCTh MHOTOYJICHOB
13.12
IIpousBenenne 0AHOYJIEHA © MHOrO4YjIeHa (6 u ) 15.12
58 | YMHOXeHHMe onHOWIEHA Ha MHOIOYIEH
59 | YMHOXXEHHE OHOUJICHA Ha MHOTOYICH 17.12
60 | YMHOXXEHHE ONHOUYJICHA Ha MHOTOYICH 20.12
61 | YMHOXXeHHE OHOYJIEHA Ha MHOTOYIEH 22.12
62 | BeiHeceHue 00IIEro MHOKHTEIS 32 CKOOKH 24.12
63 | BelHeceHue 001IEro MHOKHUTENS 32 CKOOKU 27.12
IlpousBeaenne MHOro4ieHoB (9 u)
64 | IlpousBeaeHne MHOTOWICHOB 29.12
65 | [IpousBeneHrne MHOTOUJICHOB 10.01
66 | [IpousBeneHrne MHOTOUJICHOB 12.01
67 | [IponsBeneHne MHOTOUICHOB 14.01
68 | Pemienue 3amau 17.01
69 | Pasno)xeHHe MHOrO4YJI€Ha Ha MHOKUTEIH CIIOCOOOM 19.01
TPYIITHPOBKU
70 | PasnoxxeHre MHOTO4YJI€HA Ha MHOKUTEIH CIIOCOOOM 21.01
TPYIIHPOBKU
71 | O630pHBIH ypok N0 TeMe « [Ipon3BeieHne MHOTOWICHOBY 24.01
72 | KontpoabHasi padora Ned «IIpou3BeseHne MHOTO4IEHOBY
I'masa V. ®opmyJibl COKPAIIEHHOT0 YMHOKEHUSI
(21 yac) 26.01
KBaapar cymMMbI 1 KBaaApaT pazHoctu (7 1) 28.01
73 | KBagpaTt cymMMBI M KBaJIpaT pa3HOCTH
74 | KBagpaT cyMMBbI U KBaJpaT pa3HOCTH 31.01
75 | KBagpaT cyMMBI U KBajjpaT pa3HOCTH 2.02
76 | Ky0 cymMmbl 1 KyO pa3HOCTH 4.02
77 | Ky6 cymmsbl 1 Ky0 pasHOCTH 07.02
78 | Pa3noxeHue Ha MHOXKHUTEIH C TIOMOIIBIO0 KBaApaTa CyMMBI 09.02
KBaJjpaTa pa3HOCTH
79 | Pa3noxeHne Ha MHOXKUTENH C TIOMOIIBIO KBa[paTa CYMMBI U 11.02
KBaJpaTa pa3HOCTU
Pa3HocTh kBagpaToB. CYMMa M pa3HOCTh KY00B (9 1) 14.02
80 | YMHOXeHHE Pa3HOCTH JBYX BBIPAKCHUN HA UX CYMMY
81 | YMHOKeHHE Pa3HOCTH JBYX BBIPAKCHHUN HA UX CYMMY 16.02
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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 18.02

83 | Pa3nokeHue pa3HOCTH KBaJIpaTOB HA MHOXKHTENIN 28.02

84 | Pa3nokeHue pa3HOCTH KBaJIPaTOB HA MHOXHTEIH 2.03

85 | PasnoxxeHne pa3HOCTH KBAaIPATOB HA MHOXHUTEIU 04.03

86 | KonurpoabHas padora Ne 5. «@opMy.Jibl COKPAIIEHHOT O 07.03

YMHOKEHU S
87 | CymMma 1 pa3HOCTh KyOOB 9.03
88 | Cymma u pasnocms kyo08 11.03
IIpeoOpa3oBanue NeJbIX BLIPAKEeHH i (54)

89 | IlpeobpazoBaHue 1ENOT0 BBIPAKEHUS B MHOTOWICH 14.03

90 | IIpeoOpazoBaHMe IETOT0 BBIPRXKEHUS] B MHOTOWIEH 16.03

91 | PaznuyHble criocoObl pa3iokKeHUs] HA MHOXKHUTEIH 18.03

92 | Paznuunbie ciocOOBI pa3ioKEHUS] HA MHOKHTEITH 21.03

93 | PaznmunbIe CIOCOOBI Pa3IOKEHUST Ha MHOXHTEITN 23.03

I'naBa VI. Cucrembl JIMHeHBIX yPaBHEHHUI
(16 yacos)
JInHeliHble YPABHEHHS C IBYMSI EPEMEHHBIMHU U MX
cucTeMBI (5 4)

94 | Jluneiinple ypaBHEHHS C IBYMsI IEPEMEHHBIMU 25.03

95 | JluneiiHble ypaBHEHHS C IBYMsI IEPEMEHHBIMU 28.03

96 | I'paduk nMHEHHOTO ypaBHEHHUS C IByMsI IEpEMEHHBIMHU 30.03

97 | I'padmk nMHEHHOTO YpaBHEHHUS C IBYMsI IEPEMEHHBIMHU 1.04

98 | CucteMbl TMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU 11.04

Pemienue cucreM JMHEHHBIX YPABHEHH
(114)
99 | Cnoco0 noacTaHOBKU 13.04
100 | Cnocob moacTaHOBKU 15.04
101 | Cnoco6 mojcTaHOBKU 18.04
102 | Criocob moacTaHOBKH 20.04
103 | IlpomMeskyTOYHAS ATTECTAIUS 22.04
104 | Cnocob cioxeHus 25.04
105 | Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM JIMHCHHBIX YPaBHCHHMA 27.04
106 | Pemrenue 3agau 29.04
107 | Pemrenue 3a7a4 ¢ TOMOIIBIO CUCTEM JIMHEHHBIX ypaBHEHUN 2.05
108 | Oo3opnbtit ypok «Peuwrenue cucmem JTUHEHHBIX YPAGHECHUT 04.05
109 | KonTpoabHasi padoTa Ne 6. «Peumenne cucreM JHHEHHBIX 06.05
YPaBHEHMID)
IloBTOpenne (11 yacos)

110 | IToBTopenwue. UncnoBbie 1 OYKBEHHBIE BHIPAKCHUS 11.05
111 | [ToBropenue. JIuneitHoe ypaBHEHHE 13.05
112 | IToBropenue. Jluneinas pyHKuus 16.05
113 | [ToBropenue. OTHOUICHBI 1 MHOTOWJICHBI 18.05
114 | IToBTropenue. @OPMYIIbI COKPAIICHHOTO YMHOKEHUS 20.05
115 | TloBropenue . DOpMyIIbI COKPAIIICHHOTO YMHOKCHHS 23.05
116 | IMoBropenue. CucTeMBbl JINHEWHBIX YpaBHEHUH 25.05
117 | lloBTopenne. CucTeMbl TMHEHHBIX ypaBHEHHUH 27.05
118

119

120
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Ne Tema ypoka JlaTa npoBeeHus

ypo

Ka Mo naany | Ilo pakry

ITo mporpamme: 120 yacos.
ITo xanengapro: 117 wacos. B 2021-2022 yyebHOM ro/ly ypOKH BBITIAJAI0T HA MPa3THUYHBIE
nHu: 4 HOsAOps, 9 Mmast, 31 nexalps
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