[HosicHuTeIbLHASA 3aNIUCKA

Pabouas mporpamma no anrebpe ans 7 — 9 kinaccoB pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATUBHO-TIPABOBBIX U MHCTPYKTUBHO-METOAMYECKUX
JOKYMEHTOB:
- Genepanbublii 3aKk0H PO Ne273-D3 «O6 obpazoBanuu PDy» ot 29.12.2012
- Ilopsimox opraHu3anyy W OCYHIECTBICHHS OOpa30BaTEIbHOW JAEATEILHOCTH IO OCHOBHBIM 00II€00pa30BaTeNbHBIM HporpaMMaM — 00pa30BaTeIbHBIM
IporpaMMaM HadajbHOTO OOIIEro, OCHOBHOTO OOIIEro U CPEAHETo 001Iero o0pa3oBaHus, YTBEPKICHHBIM ITpukazoM Munnpocsemenust PO ot 22.03.2021 Ne
115;
- [Ipuxaz Ne 67817 Munnpocsemierust PO ot 11.02.2022 r. Ne 69 «O BHecenuu usmeHenuii B [lopsaok opraHuzauu U OCyIIEeCTBICHHs 00pa30BaTEIbHOM
NESTEIPHOCTH TI0 OCHOBHBIM 00II€00pa30oBaTEIbHBIM IpOrpaMMaM Ha4aJbHOTO OOIIEro, OCHOBHOIO OOIIEro W CcpeaHero olmiero oOpa3oBaHus,
YTBEPKJICHHBIM ITpuKa3oM Munnpocsemenus PO ot 22.03.2021 Ne 115»;
- ®I'OC ocHoBHOTO 001IeT0 00pa30BaHUSs, YTBEPKIACHHBIM ITprKazoM MunmpocBenieHus PO ot 31.05.2021 Ne 287 (manee — ®I'OC O00);
- Ilpuxa3z MunucrepctBa npocsemenus PO ot 28 gexabps 2018 Ne 345 «O denepanbHOM mepeyHe y4eOHMKOB, PEKOMEHIYEMbIX K HCIIOJIb30BaHUIO MPU
peai3allil HMMEIOLUX TOCYJapCTBEHHYIO aKKpeIUTaluilo o0pa3oBaTeNbHBIX IPOrpaMM HauyajlbHOrO OOILIEro, OCHOBHOI'O OOILIEro, CPeAHEro OOIero
obpazoBanus» ¢ u3meHeHussMu ot 18.05.2020 (IIpukaz MunuctepctBa npocserienust PO Ne249)
- [locranoBnenue ' maBHOTO rocyaapcTBEHHOTO caHUTapHOTrO Bpada Poccuiickoit ®@eneparyu ot 28.01.2021 Ne 2 "OO0 yTBep>KACHUU CaHUTAPHBIX MPABUII U
HopM CanlluH 1.2.3685-21 "I'uruenuveckre HOpMaTUBHI U TpeOOBaHUS K oOecredyeHHuto 0e30macHOCTH M (W) Oe3BpeqHOCTH i 4eloBeKa (hakTOpoB
cpenbl oouTanus".
- [locranoBnenue I'maBHOTO rocynapcTBeHHOro canutapHoro Bpada Poccuiickoit @enepanuu ot 28.09.2020 Ne 28 "O6 yTBepkKI€HUM CAaHUTAPHBIX MPABUI
CII 2.4. 3648- 20 "CanuTapHO-3111IEMHOJIOTHYECKHE TPeOOBAaHUS K OpraHU3alMsIM BOCIIUTAHUS U O0YUYEHHUsI, OT/AbIXa U 0310pPOBJICHUS 1eTell 1 MooAexKu"
- Yuebnsiit mnan MBOY TITIUI na 2023-2024 y4eOHblii rox;
- [lonoxxenue o paboueit nporpamme MBOVY ITTIII.

Mecro nmpeamera B 6a3MCHOM y4yeOHOM IJIaHe

CormacHo paeicTByronieMy Oa3ucHOMYy y4eOHOMY IuiaHy Tpu 34 ydeOHBIX HENEelIsX B TEUEHHE OJHOro Y4YeOHOro rojga pabouas mporpamma
npeaycMaTpuBaeT o0yueHue anredpe B oobeMe ais 7 kiacca 4 gyaca B HEJIEINIO

8 Kkiacca 4 Jyaca B HEJIEIIO

9 knacca 3 4aca B HeZIEJtO

- Bcero B 7 kiracce 136 yacoB B TOjI.

B 8 kiacce 136 4acoB B roj.

B 9 kiacce 102 yaca B rom.

O0mas xapakTepucTHKa y4e0HOro nmpeaMera, Kypca



B Kkypce anre6ppl  MOKHO BBIICTUTH CIICIYIOIINE OCHOBHBIE COACpPIKATEIbHbIC TUHUU: apu(PMETHKA; FJIEMEHTHI alNreOphl; BEPOSITHOCTh U CTATHCTHKA.
Hapsiny ¢ »TuM B cozep:kaHHue BKIIIOUEHBI JOMOJHUTEIBHBIC TEMBI MO PyOpHuKoi «/[1s TeX, KTO X04eT 3HaTh OOJNbBINEe», YTO CBS3aHO C pean3aliuei 1enei
OOIIENHTEIUICKTYAJIbHOTO U OOIIEKYIBTYPHOTO pa3BUTUS ydamuxcs. CopepaHue KaXI0W U3 3TUX TEM Pa3BOPAYMBACTCS B COJIECPKATEIHHO-METOIUYECKYIO
JINHHUIO, TIPOHMU3BIBAOIYI0 BCE OCHOBHBIEC COJEPIKATEIIBHBIC JUHUM W CIIYXKUT LEIU OBJIAJICHUS YYaIUMHUCS HEKOTOPBIMHU 3JIEMEHTAMH YHUBEPCAIBHOTO
MaTeMaTUYeCKOT0 s3bIKa M BIIAJICHUS OINPECICHHBIMA HABBIKAMHM, a TaK )K€ CIIOCOOCTBYET CO3JaHHIO OOIIEKYJIbTYPHOI'O TYMAaHUTAPHOTO (OHA HU3YUCHHS
Kypca.

Conepxkanue JTUHUU «ApudMeTuka» CIyXuT (QyHIaMEHTOM I JAJbHEHWIIEro W3y4YeHUs Yy4YalldMUCS MAaTeMaTHMKH M CMEKHBIX JTUCIHUILINH,
CIOCOOCTBYET Pa3BUTHUIO HE TOJBKO BBIYMCIUTEIBHBIX HABBIKOB, HO W JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJB30BATHCS AITOPUTMAMH
CHOCOOCTBYET Pa3BUTHUIO YMEHHI IJIAHUPOBATH M OCYLIECTBISATH JAEATEIbHOCTh, HAMIPABJICHHYIO HA pEIlIeHue 3ajay, a TakKe MPUOOPETEHUIO MPaKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX B ITOBCEIHEBHOM KU3HU.

Copepxanue TUHUU «IEMEHTHI aNreOpb» CUCTEMATU3UPYET 3HAHUS O MAaTEMAaTHUYECKOM SI3bIKE, TTOKa3bIBasi MpUMEHEeHUe OYKB JIsl 0003HAUCHUS YHCe
Y 3aMKiCH CBOMCTB apuU(PMETUUCCKUX JACHCTBUH, a TAKKE JIJIs1 HAXO0XKICHUS HEU3BECTHBIX KOMIIOHEHTOB apu(PMETHUECKUX NEUCTBHUI

Jluaus «BeposTHOCTh M CTAaTHCTHUKA» - 00S3aTelNbHBIA KOMIIOHEHT IIKOJHHOTO 00pa3oBaHMs, YCHIMBAIOMIMKM €ro MPHUKIAJHOE U IMPaKTHYECKOe
3HaueHUE. DTOT Marepuay HEOoOXOIUM, TPEeXae Bcero, s (GOPMUPOBAHHS Y ydalIuXcs (YHKIIMOHATHHOW TPAaMOTHOCTH — YMEHHUS BOCIPUHUMATh H
KPUTHYECKH aHAJIM3UPOBaTh MH(OPMALIKIO, MPEACTABICHHYIO B Pa3NUYHbIX (hOpMax, MOHUMATh XapaKTep MHOTHX pPEaJbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
npocreimue pacuetsl. [Ipy M3ydeHUM BEPOSTHOCTH M CTATUCTHUKUA OOOTAIlAIOTCS TPEACTABICHHS O COBPEMEHHOW KapTHHE MHpa M METO/JaX €ro
nccaea0Banus, GOPMHUPOBAHUS IIOHUMAHKS POJIM CTATUCTUKU KaK UCTOYHHKA COLMAJIbLHO 3HAYMMOM MH(OPMAITUU U 3aKJIaJIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHUS. .

Kypc anrebpsi XapaKTepU3yeTcsl TOBBIIICHHEM TEOPETHUECKOTO OOYYEHHs, MOCTENEHHBIM YCHUJICHHEM pOJH TEOPETHYECKUX 0000meHuil u
NEAYKTUBHBIX 3akirodeHuil. [lpukinamHas HampaBJIIEHHOCTh Kypca OOECIEeUMBAeTCsl CHUCTEMAaTHUYECKHUM OOpalleHHueM K TpUMeEpaM, pPacKpbIBAIOIIUM
BO3MOXHOCTHY NMPUMEHEHUS MAaTEMATUKU K U3YYEHHUIO JEHCTBUTEILHOCTH U PEUICHUIO TPAKTUYECKUX 3aa4.

esu n3dyyenus npeamera
B nanpaenenuu nuunocmnozo pazeumus:
1) pa3BuUTHE JIOTUYECKOTO U MPAKTUYECKOIO MBIIIIEHUS, KYIbTYPbI €YU, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
2) hopMupoBaHHe Y yYaIIUXCsl HHTEUIEKTYaIbHOM YeCTHOCTH U OOBbEKTUBHOCTH, CIIOCOOHOCTH K MPEOI0JICHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX
13 OOBIIEHHOTO OIBITA;
3) BOCIIUTaHKE KA4eCTB JIMYHOCTH, 00ECIIEUNBAIOLINX COUATBHYI0 MOOMIBHOCTb, CIIOCOOHOCTh MPUHUMATh CAMOCTOATENbHBIE PELICHHUS;
4) hopMupoBaHHE KaueCTB MBILUICHUS, HEOOXOUMBIX JIJIS a/IallTallii B COBPEMEHHOM MH(}OPMallMOHHOM OOLIECTBE;
5) pa3BUTHE UHTEpECA K MATEMATHYECKOMY TBOPUECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH.
B npeomemmnom nanpagienuu:
1) oBnaneHre MaTeMaTHUYECKUMH 3HAHUSAMHU U YMEHHUSIMH, HEOOXOJUMBIMH ISl TIPOJIOJKEHUSI O0YUYEHHUsI B 00111e00pa30BaTeIbHBIX YUPEKICHUIX, U3 yUeHUE
CMEKHBIX JUCIUIUINH, IPUMEHEHHS B TIOBCETHEBHOM KU3HU;
2) coznanue (hyHIaMeHTa JIUIsl MAaTeMaTHYeCKOT0 pa3BUTHUS, (OPMUPOBAHMS MEXAaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JJII MATEMaTUYECKOH 1 TebHOCTH.



B memanpeomemmnom nanpaenenuu:

1) dbopMupoBanme MpenCTaBICHUA O MAaTeMaTHKE KaK YacTU OOIIEUeTOBEYECKON KYyIbTYphl, O 3HAYMMOCTH MAaTEMATHKH B Pa3BUTHH [MUBHIW3ALUU U
COBPEMEHHOT0 00I1IeCTBa;

2) pa3BUTHE TPEICTABICHUNH O MaTeMaTHKe Kak (opMe OMHCAHHS W METOJE IMO3HAHUS ICHCTBUTEIHHOCTH, CO3/IaHWUE YCJIOBHU JUIS MPHUOOPETEH s
MIEPBOHAYAJIBHOTO OIbITAa MATEMATUYECKOTO MOJICJINPOBAHUS;

3) dopmupoBanue OOIIMX CITIOCOOOB MHTEIICKTYaTbHOU JACATEIPHOCTH, XapaKTEPHBIX JJII MATEMATUKH U SIBJISIFOIIUXCS OCHOBOUM MO3HABATEIILHON KYIbTYPHI,
3HAYUMBIX JJIS1 PA3JIMYHBIX cep YeTOBEUEeCKON A TeTbHOCTH.

Mesnpeomemmnuie céasu.

1. AnreOGpanueckue BbIpaXXeHHs — BCTPEUaroTCs B (DU3HKE MPU U3yUYEeHUU TeMbl: [ pagynpoBaHue NpyKUHbBI U U3MEPEHUE CHII AMHAMOMETPOM.

2. Tema OmgHOWICHBI 1 MHOTOYJICHBI BCTPEUASTCS B XUMUU TPU U3YYICHUU TeMbI Pa3zMepsl MOJIEKYI.

3. Crenensb ¢ HaTypaJIbHBIM MOKa3aTeneM, CTaHAapTHBINA BUJ OJHOUYJICHA, Y MHOKEHUE OJJTHOUWICHOB, MHOTOUIEHBI, IPUBEACHNUE MO100HBIX, CIOKEeHUE U
BBIYMTAHUE MHOTOUYJICHOB, YMHOKEHUE HA YUCJIO M OAHOUWICH, JleneHre 0HOUICHOB U MHOTOWICHOB, Pa3nokeHrne MHOTOUJICHOB HA MHOXKHUTEIHN — B
(bu3MKe COOTBETCTBEHHO MU M3yyeHuu TeM: Exunuiibl macesl, 3mepenne o6beMoB e, Mi3MepeHue Macchl Tella Ha phlYayKHBIX Becax, OmnpeneneHue
IUIOTHOCTH TBeporo tena, I'padudeckoe m3o0pakeHHWE CHJI, MOMEHT CHJIbI, PaBHOMEpHOE IBMIKeHHE, B3ammMopeiicTBue Teln, macca, TUIOTHOCTh,
Pabota, momtHoCTS, 3HEprus, KI1/I.

Hesp n3yvyeHusi Kypca ajaredpbl

[enbro n3yueHus Kypca anredpbl  SBISETCS:

e c(opMupOBaTh MPAKTUYECKHUE HABBIKH BBHIMIOJHEHUS YCTHBIX, TUChMEHHBIX, HTHCTPYMEHTAIBHBIX BBIUUCIECHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

e OBJIAJIETh CUMBOJIIMYECKUM S3BIKOM anreOphl, BeIpaboTaTh (hopMaibHO-ONEpaTUBHBIE alreOpandeckrue yMEHUS M HAyYUThCS MPUMEHITh UX K PEIICHUIO
MaTeMaTHYeCKNX U HeMaTeMaTUUYeCKHX 3a/1a4;

e U3YYHUTh CBOHCTBAa M TpadUKHU SJIEMEHTAPHBIX (YHKIIMI, HAy4YUThCS HCIOJIb30BaTh (DYHKIHMOHAIBHO-TpadUyecKue MPEICTaBICHUS ISl OMUCAHUS U
aHaJM3a peaJbHbIX 3aBUCUMOCTEM;

e DPa3BUTH JOTHYECKOE MBIIUICHUE U PEYb — YMEHUS JIOTHUYECKH 0OOCHOBBIBATH CY)KJIEHUS, TPOBOJAUTH HECTIOKHBIE CHUCTEMATH3AIlUH, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh PA3INYHBbIC S3BIKH MAaTEMATHUKH (CIIOBECHBIN, CHMBOJIMYECKUH, Tpadudeckuil) s WLTIOCTPAllUU, WHTEPIPETAILNH,
apryMEHTAlllH U J10Ka3aTelIbCTBA;

e copmupoBaTh NMpeACTaBICHUS 00 N3YYaEMBIX MOHATHUIX U METO/IAaX KaK BAXHEHIINX CPECTBAX MAaTEMAaTHUYECKOTO MOJICIUPOBAHUS PEaTbHBIX TPOIIECCOB
U SABJICHHUH.

B ocHoBe o0OydeHHS MaTeMaTWKH JISKHT OBJAJICHUE YYAIIUMHUCS CIEAYIOIIMMH BHJIAMH KOMIICTCHIIMI: TPEAMETHOW, KOMMYHHKATHBHOM,

OpraHMU3aIlOHHON U OOIIEKyIbTypHOW. B COOTBETCTBHMU C STUMHU BHAaMU KOMIETCHIIMIA BBIICTICHBI OCHOBHBIE COJEP)KAaTEIbHO-IIENIEBbIE HAIpPaBIICHUS

(TMHWMH) pa3BUTHS yUYaIIUXCS CPEICTBAMH MPEIMETa MaTeMaTHKa.



IIpenmeTrHass KommeTeHUMsl. 371eCb IO MNPEIMETHOM KOMIETEHIIMEH TIMOHMMAETCd OCBEIOMJICHHOCTh IIKOJBHHUKOB O CHCTEME OCHOBHBIX
MaTEMATHYECKUX TPEJCTABICHUN W OBJAJICHUE MMH OCHOBHBIMH MPEAMETHBIMU YMEHUSMU. DOPMUPYIOTCS CIESIYIONIHE OOpa3yIOIIHe 3Ty KOMIETEHITHIO
MPEJCTABJICHUA: O MaTEMaTHYECKOM S3bIKE KaK CpPEACTBE BBIPAXKEHHUS MaTEMAaTHUYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH M T.I.; O MAaTeMaTHYE€CKOM
MOJICTTUPOBAHUU KaK OJHOM W3 BAXXHBIX METOJOB TO3HaHWS Mupa. DopMUPYIOTCS CIEAyomue O0Opa3yromiue 3Ty KOMIIETEHIIUIO YMEHHS: CO31aBaTh
MPOCTEHUININE MAaTEeMAaTHUYECKUE MOJICTH, paboTaTh ¢ HUMU W HWHTEPIPETHPOBATH IMOJIYYEHHBIC PE3yJbTaThl; IPHOOPETaTh M CHCTEMATHU3UPOBATH 3HAHHS O
crioco0ax perieHusl MaTeMaTHIEeCKIX 33]1a4, a TAK)KE MPUMEHSTH 3TH 3HAHUS U YMEHUS ISl PEIICHUS] MHOTHX KH3HECHHBIX 3a/1a4.

KoMMyHuKaTHBHAsi KOMIIeTEHIUsA. 371€Ch 110 KOMMYHHKATHUBHOW KOMIIETCHITUEH OHUMAETCs ChOPMUPOBAHHOCTh YMEHHUS SICHO M YETKO H3JIaraTh
CBOHM MBICIIH, CTPOUTH apTyMEHTHPOBAHHBIC PACCYXICHHUS, BECTH IUAJIOT, BOCIPUHUMAs TOYKY 3pEHHUs COOECEHHKAa W B TO K€ BpeMs IMOABEpras ee
KpUTHYECKOMY aHanu3y. PopMupyroTcs cieayroume o0pa3yromye 3Ty KOMIETEHIIMI0 YMEHHUS: H3BIEKaTh MH(OPMALUIO M3 Pa3HOrO poja HMCTOYHHMKOB,
peoOpa3oBBIBast €€ MPU HEOOXOJUMOCTH B APYrue POPMBI (TCKCTHI, TAOIHUIIBI, CXEMBbI H T.JI.).

Opranu3zanoHHasi KOMIeTeHIUsl. 3/1eCh M0/ OpraHN3allMOHHON KOMIIETeHIINEN MOHUMAaeTcs chOPMUPOBAHHOCTh YMEHUSI CAMOCTOSITENILHO HAXO/IUTh
Y MPUCBAUBATh HEOOXOJMMBIC yYallMMCS HOBBIC 3HAHUS. DOPMUPYIOTCS CIEAYIONUE 00pa3yIONIHe Ty KOMIIETCHIIUIO YMEHUS: CAaMOCTOSITEIbHO CTaBHTH
yueOHyro 3a1auy (1ienb), pa30uBaTh €€ Ha COCTaBHBIC YaCTH, HA KOTOPBHIX OYyJEeT OCHOBBIBATHCS MPOIECC €€ PElICHUs, aHAIU3UPOBATh Pe3yibTaT ACHCTBUS,
BBISIBJIATH JIONYINICHHBIC OMIMOKY U HETOYHOCTH, HUCIIPABJISITh UX M MPEACTABIISATEH NMOMyYEeHHBIA Pe3yabTaT B GopMe, JITKO TOCTYITHOW JUISI BOCIIPUSATHUS APYTUX
Jroaei.

OO0meKyJbTypHAsT KOMIETEeHIHs. 37eCh IMOJ OOMICKYJIbTYPHON KOMITETEHIIUEH TOHUMAETCS OCBEAOMIJICHHOCTh INKOJBHUKOB O MAaTEMAaTHKE Kak
JJIeMEHTEe OOIIeUeIOBEYeCKOl KyJIbTYphl, €€ MECTE€ B CUCTEME JAPYTruX HayK, a TakKe €€ POJIM B Pa3BUTHH MPEACTABICHUIN 4YEIOBEUECTBA O I1E€JIOCTHOM
kaptune mupa. Gopmupyrorcs ciaeayromue oOpa3yronme 3Ty KOMIETCHIIMIO MPEeICTaBIeHrs: 00 YpOBHE Pa3BUTHS MAaTEMaTUKU Ha Pa3HBIX MCTOPUUECKHUX
JTanax; O BBICOKOM IPAKTUYECKOW 3HAYMMOCTH MATEMATHUKHU C TOYKU 3PEHUS CO3JaHUsA U PA3BUTUS MAaTEPUAIbHOM KYJIbTYpPhbl YEJIOBEYECTBA, & TAKKE O
BOKHOM POJIM MAaTEMAaTHKU C TOYKU 3peHUS (DOPMUPOBAHMHM TAKMX 3HAYUMBIX UYEPT JIMYHOCTH, KaK HE3aBUCUMOCTh W KPUTHYHOCTH MBIIUICHUS, BOJIS U
HACTOWYHUBOCTH B IOCTMKEHUH LEIHU U JP.

B pamkax yKka3saHHBIX JIMHHH PelIaloTCs ceAyolue 3a1a4n:

¢ OBJIAJICHUC CUCTEMOM MaTeMaTHYeCKIUX 3HAHWUI 1 yMeHHfI, H€O6XO}II/IMBIX JJI1 IPUMCHCHUS B HpaKTH‘IGCKOfI ACATCIIBHOCTU, U3YYCHHA CMCKHBIX
JMCLUIUINH, TPOJOKEHHUS] 00pa30BaHus;

° q)OpMI/IPOBaHI/IG HHTCEIJICKTA, a TAKXKE JIMYHOCTHBIX Ka4U€ECTB, HCO6XOI[I/IMI>IX YCJIOBEKY IJIA HOJIHOIIGHHOI\/’I JKU3HH, pa3BUBACMbBIX MaT eMaTHUKO: ICHOCTH U
TOYHOCTH MBICIIU, KPUTUIHOCTU MBIIJICHUA, HHTYUIIUH, TIOTUYCCKOI'O MBIIIIJICHU A, 3JICMCHTOB aJIFOpI/ITMI/IIIeCKOI\/II KYJIBTYPBI, IPOCTPAHCTBCHHBIX
MPEJCTaBICHUN, CTIOCOOHOCTH K MTPEOI0JIEHUIO TPYAHOCTEH;

° d)OpMHpOBaHI/Ie Hpe)ICTaBJ'IeHI/Iﬁ 00 HOCAX U METOJaX MAaTEMATHUKU KaK YHUBCPCAJIIBHOTO A3bIKA HAYKH U TCXHUKH, CPEACTBA MOJACIITMPOBAHUA SIBIICHUH U
IIPOLIECCOB;

¢* BOCIIMTAHHUC OTHOIICHUS K MaTEMATHKE KaK K 4aCTu 06H1eqen013eqe01<0171 KYJIBbTYPHI, (bOpMPIpOBaHI/Ie IMOHMMAaHHWs 3HAYUMOCTH MAaTEMAaTUKU 1JIA HAYyYHO-
TEXHUYECKOI'0 IIporpecca.



Paszoen 1. Buipasicenus, moscoecmea, ypagHeHuA.

B nanHOM paznene cucteMaTH3UpPYIOTCs, 0000IIAI0TCS U YIITYOJISIOTCS MOIydYeHHBIE B 5 — 6 KilaccaX HayalbHbIE CBEICHUS O YHCIOBBIX U OYKBEHHBIX
BBIPR)KEHUSX, MIPEoOpPa30BaHUAX BBIPAXKEHUH, ypaBHEHUAX. C MOHATHEM «UHCIOBOE BBIPRXKEHUE» U «3HAUCHHE YHMCIOBOIO BBIPAXKEHUS» ydalllMecs YxKe
BCTpEUAINCh B IPEIbIAYIINX KiaccaX. [[pMHIMNNAIbHO HOBBIM JJISl HUX SIBIISIETCS IOHSATHE «YHCIIOBOE BBIPAXKEHME, HE MMEIOLIEE CMbICIA». JTO NOHITHE
UCIOJIb3YETCSl B JAIBHEHIIEM KaK OIIOPHOE, KOIZa pacCMaTpUBAIOTCS BBIPAXKCHMS C IEPEMEHHBIMU, HE MMEIOIIME CMBICIA IPU HEKOTOPBIX 3HAYEHHU X
IIEPEMEHHBIX.

ToxnecTBeHHble MPeoOpa30BaHMs BbIPAKEHUI NPEACTaBISIOT COOON OAHY M3 BaKHEHIIMX COJEp)KATeNbHBIX JUHMHA Kypca anreOpbl. B nanHom
paszesie pacCMaTpUBAIOTCS CBOMCTBA JAEWCTBUM HaJ 4YMCIaMM M HMX HPUMEHEHUE Ui BBIIOJHEHHUS NpOCTeHIInMX npeoOpa3oBaHUil. OTO IO3BOJISET
IIOArOTOBUTh YYallUXCSl K OCO3HAHHOMY BOCIPUSATUIO BBOIMMBIX IIOHATUH: TOXAECTBEHHO DPABHBIE BBIPAXKECHMs, TOKIECTBA, TOXKIECTBEHHBIC
peoOpa3OBaHUS BEIPAKEHUH.

Ilo Mepe TOro Kak BBOJATCS HOBBIC BHUJbI BBIPAKCHMH W H3y4yarOTCsS TOXKIECTBEHHbIE NPEOOPa30BaHUS 3TUX BBIPAKEHUH, pacIIUpSETcss Kpyr
paccMaTrpuBaeMbIX ypaBHeHUI. CHCTEMaTU3UPYIOTCS U YINIyOJSIOTCS Takue MOHSTHSA, KaK «ypaBHEHHE», «KOPEHb YPaBHEHHUS», CMBICI 3a/laHUsl «PEIIUThb
ypaBHeHHE». HOBBIM sIBIsieTCS MOHATHE PAaBHOCUIBHOCTH ypaBHEHMH. 3ajiaya COCTOUT B TOM, YTOOBI ydalyecs YCBOWJIM CMBICI MOHSITHS PaBHOCHUIIBHOCTH.
Crnenyet yaenuTs 0c000€ BHUMaHUE PACCMOTPEHMIO JINHEHHOTO YPAaBHEHMSI C OJIHOM MEpEMEHHON KaK YpaBHEHHUSI C ABYMsI IapaMeTpaMHu.

B sToM pasgene ywammecs 3HAKOMATCSA C NPOCTEHIIMMHM CTaTUCTUYECKUMH XapaKTepUCTHKamH. VX comep:KaTenbHBId CMBICT Pa3bsACHAETCA Ha
MIPOCTEUIINX ITpUMeEpax. Ydamuecs: JOKHBI 3HaTh COOTBETCTBYIOIIME ONPEIAECICHUsS, HAYYUThCS HAXOINUTh 3T XapPAKTEPUCTUKU B HECIIOKHBIX CUTyalUsX,
MIOHMMATh UX NMPAKTUYECKUI CMBICI B KOHKPETHBIX CIIydasix.

Ilenu uzyuenusn pazoena:

* CUCTEMAaTH3UPOBaTh U 00OOIUTH CBEICHUS O YMCIOBBIX U OYKBEHHBIX BBIPKEHUSX, MOTyUYEeHHbIE YUal[UMHCs B 5 — 6 Ki1accax;

* chopmMHpoBaTh HaAYAIBHOE MPEJCTABIEHUE O TPEOOPa30BAHUAX BbIPAKEHHUN C IEPEMEHHBIMY;

*CHCTEMAaTU3UPOBATh U PACIIUPUTh CBEJCHHS 00 ypaBHEHUSX, MPOJOIKUTH paboTy Mo (OpMHUPOBAHHUIO YMEHUI pelaTh ypaBHEHUs M UCIOJIb30BaTh

WX JUIA PELICHUS TEKCTOBBIX 3a/1a4;

* chopMupoBaTh y ydaluxcs MPEACTaBICHHE O MPOCTEHIINX CTAaTUCTHUECKUX XapaKTEpPUCTHKAX M MX HCIOJb30BAaHUM IPH aHAIM3€ JaHHBIX,

ITOJIYYEHHBIX B PE3YJIBTATE UCCICAOBAHUS.

Pa3zoen 2. @ynxkyuu

BBenenunto nouaTus «QyHKUIUS» MPEIIIECTBYET PACCMOTPEHUE MPUMEPOB 3aBUCHUMOCTEN MeX1y NepeMeHHbIMH. Ha 3Tux mpumepax pacKpbIBaeTcs
COJiep>KaHUE TAaKUX TOHSITHH, KaK «3aBUCHMBbIE TIEPEMEHHBIC» U «HE3aBUCHUMBIC MepeMeHHbIe». BakHO 0OpaTUTh BHUMaHWE yYalluxcs Ha TO, YTO TEPMHH
«hyHKIHS» ymoTpeOIsieTcs: B IBYX CMBICIIAX: MM 0003HaYaeTCs Kak OMpeIeIEHHOTO BH/IA 3aBUCHMOCTD OJTHOW TIEPEMEHHOM OT JPYTOi, TaK M cama 3aBUCHUMast
nepemeHHas. K BakHeHIINM (QYHKIIMOHAIBHBIM TOHATUSM OTHOCUTCSI TIOHATHE «00NacTh onpeaeneHus: GpyHkuny. Oco0oe BHUMAHHUE YAESIETCS 3aJaHUI0

GbyHKIMN GOpMYIIOH.



OTaenbHO pacCMaTPUBAIOTCS MPSIMasi MPOIOPLIUOHATLHOCTD U JIMHEHHAS (QYHKIMU, UX IPapUKH U CBOWCTBA, TEOMETPUUCSCKHIA CMbICT urcen K u b.
Ilenu usyuenus pazoena:
* 03HAaKOMUTb C MOHATUAMU «DYHKLHUA», «001acTh onpeaesneHus GyHKuumy, «rpaduk QyHKIum»;
* 03HAKOMHUTH C TIOHATUSAMH TPSIMOU PONOPIIUOHATHHOCTH U IMHEHHON (DYHKITUH, BBIPA0OTATh YMEHUS CTPOUTH U YUTATh TPadUKH dTUX QYHKIU A

Pa3zoen 3. Cmenens c HamypaibHblM ROKA3Amenem.

W3yuenne Martepuasia HauMHACTCS C BBEICHHS OMNpEICICHHs CTENCHW C HaTypalbHBIM IMOKa3aTeneM. HeoO0Xoaumo, 4ToObI ydarimecss yCBOMWIIN
CBOIICTBA CTEIIEHU C HaTypaJbHBIM ITOKAa3aTCJICM, BBITCKAIONINUEC U3 IIPaBUJIa YMHOKCHHSA MOJIOKUTCIBHBIX U OTPHULATCIIBHBIX YHUCCII U ITPpaBUJIa YMHOKCHUA HA
HOJIb. BayKHBIM SIBJISIETCS] BOIIPOC O MOPSIIKE ACHCTBHUI, KOTOPBIM MIPUHSAT MPU BBIYUCICHUH 3HAYCHUI BBIPAXKCHUMN, COICPIKAIINX CTCIICHH.

dopmanbHBIX ONpENeNCHUH MOHATHS OJHOWICH M CTaHAApPTHBIA BUJ OJHOWICHA HE NAETCs, COJIEp)KAHUE STUX MOHSATHH Pa3bsCHAETCS Ha KOHKPETHBIX
npumMepax. Ocoboe BHUMaHHUE yIENIAETCs CIy4ar, Koraa KodQuIrueHT ogHowieHa pased | wm -1. [Ipu u3ydeHnn yMHOKEHHS OJTHOYWICHOB U BO3BEICHHS
OJTHOWICHA B CTEIICHb YYaIlMecs COBEPIICHCTBYIOTCS B BHIINOJHEHUH JACHCTBUII CO cTeneHsMu. JlanpHelinee pa3BUTHE MMOTydaeT (yHKIUOHAIbHAS JIMHUS Ha
npUMepe W3YYeHUs CBOWCTB (DYHKUIUI y:X2 U y:X3 u ux rpapukoB. Ilpu u3yyeHUM AaHHOM TeMbl yualiuecs MOJIY4aroT IEpBbIE IMPEICTAaBICHUE O
rpaduyeckoM crocode pereH: ypaBHEHHS, €T0 OCOOCHHOCTSIX.

Lenu usyuenun pasoena:

* 03HAKOMHTH CO CBOWCTBAMH CTEIICHEH C HaTYpaJIbHBIMU ITOKA3aTeIsIMU M BBIPA0OTaTh YMEHHE BBIIIOJIHATH YMHOKEHHE U JICJICHUE CTETICHEH,

BO3BE/ICHUE CTEIICHH B CTETICHB;

* BBECTH MOHATHE OJHOWIEHA, IPOJIOJDKUTH (POPMUPOBAHUE YMEHUS BBIIOIHSTD JEHCTBUS CO CTENICHSIMHU C HaTypalbHBIMU ITOKA3aTeNIsIMHU,

03HAKOMUTH CO CBOMCTBaMHU U TpadukaMu QyHKIUN y:X2 " y:X3.

Pazoen 4. Muozounenowi.

B stom pazgene 3aknanpiBaeTcss (yHIAMEHT IJi M3Yy4EHHsS NpeoOpa3oBaHUN LIEIBbIX BBIPAXEHHH C HCHOJIb30BaHUEM (OPMYJN COKPAIIEHHOTO
YMHOXEHHsI, IeUCTBUN C pallMOHATILHBIMU IPOOSMH, KBaPATHEIMU KOPHSIMHU, CTENICHSIMU C LEIBIMHU MMOKA3aTEIsIMH, C KOPHAMHU N-0i CTENEHHU U CTETICHSIMH C
JTPOOHBIMHU TIOKa3aTeNsIMHU. BBOISATCS MOHATHUS «MHOTOYJIEH», «CTAaHIAPTHBIA BHUJ MHOTOWIECHA», «CTEIEHb MHOTOWIECHa». PaccMaTpuBaeTcs CIOXKEHHE U
BBIYMTAaHUE MHOTOUYJICHOB, YMHO)KEHHE OJHOYJICHA HA MHOTOYJIEH, MHOTOYJICHAa HA MHOTOYJICH, a TAK)KE JIBA OCHOBHBIX CIIOCO0a pa3ioKeHHsI MHOTOWICHA Ha
MHOUTeNH. Ocob60e MECTO OTBOJUTCS TEKCTOBBIM 33aJja4aM, PEIIAEMbIM C MIOMOIIBI0 YPABHEHUH, a TAKXKE YPaBHEHHIM, PEIIa€MbIM METOJIOM Pa3JoKEeHHs Ha
MHOXHUTEIH.

Henp nzydyenus pazaena:

® O03HAKOMHUTH C TOHITHSIMHU «MHOTOUJICH», «CTAaHIAPTHBIA BHUJ MHOTOYJIEHA», «CTEMEHbh MHOTOWICHa» W CHOPMHUPOBATH YMEHHE BBITIOIHITH
CJIO’KE€HUE U BBIYMTAHUE MHOTOUJICHOB;



e chopMHpPOBaTH YMEHHE MPEOOPA30OBBIBATH MPOM3BEACHUE OJHOYIEHA W MHOrO4YIEHAa B MHOTOYWIEH CTAaHAAPTHOIO BHIA M IPUMCHSTH 3TO
peoOpa3oBaHue MPH PEIICHUH YPaBHEHHH, a TaK)Ke YMCHHE BBIIOJIHATH Pa3IOKCHHE MHOTOYJIEHA HA MHOYKHTEIH IyTEM BBIHECCHHS OOIIEro
MHOJKHTEIIS 38 CKOOKU,

e chopMHpPOBaTH yMEHHE MPEOOPA30OBBIBATH IMPOM3BEICHHE JIBYX MHOTOWIEHOB B MHOIOYICH CTaHJAPTHOIO BHIA, a TAKKE BBITOIHATH
pasioKeHne MHOTOYIEHA Ha MHOYKUTEIH CIIOCOOOM IPYIITMPOBKH.

Pazoen 5. @opmynvt cOKpauieHH020 yMHOMHCEHUAL.

[Tpu m3ydyenuu paszzgena BaXXKHYIO POJb UIpaeT MOHMMAHUE CTPYKTYPHI BBIpaKEHUS. Ydaliuecs AODKHBI MPAaBUIBHO NPUMEHATH TaKHe
TEPMUHBI, KaK KBaJpaT CyMMBbI, CyMMa KBaJIpaTOB, KBaJpaT Pa3HOCTH, Pa3HOCTh KBaJIpaToB, Ky0 CyMMBbI, CyMMa KyOOB, KyO Pa3HOCTH, pa3HOCTb
KyooB. Crnenyer oOpaTuTh BHUMAHHE , YTO YKa3aHHbIE (OPMYIIbI HIMPOKO MPUMEHSIIOTCS JUIS Pa3lIoKeHHUsS MHOTO4YWIeHAa Ha MHOXUTENU. BBoauTcs
MIOHSITHE IIEJIOTO BBIPAKCHHSI U 000CHOBBIBAETCS BO3MOXKHOCTH ITPEOOPa30BaHUs JIIOOOTO I€I0T0 BRIPAKEHUS B MHOTOWICH. Pa3ioxeHne MHOro4IeHa
Ha MHOXKUTEIIM IPOBOAUTCS 0€3 yKa3zaHUsl KOHKPETHOTO croco0a.

Ilenv uszyuenusa pasoena:

e BBEIPa0OTATh YMEHHS MPUMEHATH (HOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS ISl TpeoOpa3oBaHusl KBaapaTa CyMMBI WIIM Pa3HOCTH B MHOTOWIEH H
JUIS TIPEJICTABIICHUs] KBaIpaTHOTO TPEXWICHA B BUJIE KBAJPATa BYWICHA,

e BBIPa0OTaTh YMEHHME NMPUMEHATh (OPMYINy NPOM3BEACHUS PA3HOCTH JBYX BBIPAXKEHHUN HAa MX CyMMY I NpeoOpa3oBaHMs MPOM3BEACHUS B
Pa3HOCTb KBAJpPATOB [BYX BBIPAKECHUU;

e chopMUpOBaTh YMEHHE BBINOJHATH MpeoOpa3oBaHMs LENbIX BBIPAXKEHUM, HCMONb3ys HW3YYEHHBI KOMIUIEKC NpaBUJ JEHCTBUI C
MHOTrO4YJIeHaMH, (DOPMYJIbI COKPAIIEHHOTO YMHOKEHMS U TPUEMOB Pa3JI0KEHHSI HA MHOXKUTEIH.

Pazoen 6. Cucmemol 1uHeliHbIX ypAGHEHUIL.

BBoauTcs nmoHATHE ypaBHEHUS C ABYMs IIEPEMEHHBIMHM U JIA€TCSl ONPEIECIICHUE MOHATUS PELICHHUs ypaBHEHUS C ABYMs NEPEMEHHBIMHM Kak
napbl 3HaU€HUHN NEePEeMEHHbIX, TpaduKa ypaBHEHHUS C JIByMS IIE€pEMEHHBIMHU, CUCTEMbl ypaBHEHUH ¢ IByMs nepeMeHHbIMU. DopMUPYIOTCS HaBBIKU
HOCTpOeHUs rpadyka TUHEHHOTO0 YpaBHEHHs C JBYMs NEpEMEHHBIMM, PELICHHs] CHUCTEM JIMHEHHBIX ypaBHEHMH rpauyeckuM crocodboMm, crocodoom
MOJICTAHOBKH U cIIOCOOOM ciiokeHusl. PaccmaTtpuBaeTcsi reoMeTpuieckasi HHTEpIpeTalusi CUCTEMbI JINHEHHBIX YpaBHEHUH ¢ IByMsI IEpEMEHHBIMU, T/1€
ocoboe BHMMaHHUE CIEAyeT YAEIUTb ClIydasM, B KOTOPBIX CHCTEMa HMMEET €IMHCTBEHHOE pEelIeHHEe, He MMEeT pelleHuil, uMeeT OeCKOHEYHOe
MHO’KECTBO pelleHui. BriepBrie yuarniyecst 3HaKOMSTCS ¢ HCIIOJIb30BAaHUEM CHCTEM YpaBHEHUH JJIsl PEIIEHUs] TEKCTOBBIX 3a/1ad.

Ilenw paszoena:
® 03HAKOMUTh C TIOHATUSMHU «IMHEHHOE YpaBHEHHE C JIByMS NEPEMEHHBIMH», «TpapUK JUHEHMHOrO ypaBHEHHUS C ABYMs MEepEeMEHHBIMU,
«CHUCTEMa JINHEWHBIX YPAaBHEHHI;
e chopMHPOBATH YMEHHUE PEIIATh CUCTEMBI JBYX JIMHEHHBIX YPaBHEHHN ¢ IBYMS MEPEMEHHBIMH CIIOCOOOM MOJCTAHOBKHU M CIIOCOOOM CIIOKEHUS,
peliaTh TEKCTOBBIE 33]a4l C TIOMOIIIbIO CUCTEM JIMHEWHBIX YpPaBHEHUH.



1. COAEPXAHHME YYEBHOI'O ITIPEJIMETA

1. Boipaxenus. To:xknecTBa. YpaBHenus. (22 4.)

YucnoBbie BEIpAXEHUS U BBIPAXKEHUS ¢ IepeMeHHbIMH. [IpocTeiinmme npeoOpa3oBaHus BEIpKECHUN. Y paBHEHHE C OJTHUM HEM3BECTHBIM U €r0 KOPEHb,
JIMHeWHoe ypaBHeHue. Pemenue 3agau meroioM ypaBHeHU. CpenHee apudmerndeckoe, pasMax U Moja. MennaHa Kak CTaTUCTUYECKAs XapaKTEePUCTHKA.

Llens — cucTemMaTH3upoBaTh U 00OOIIMTH CBEJCHHS O MPEOOPa3OBAHUM BBHIPAKCHHN M PEHICHUH YPAaBHEHHWH C OJHHUM HEW3BECTHBIM, MOJyYCHHBIC
y4aluMUcCs B Kypce MaTeMaTHKH 5,6 KIaccoB.

3HaTh KaKhe 4ucia SBISI0TCA LEJIbIMU, IPOOHBIMU, PALlMOHAIBHBIMHU, TOJOKUTEIBHBIMHU, OTPULATEIbHBIMU U Jp.; CBOMCTBA JEHCTBUI HaJ YHMCIaMUu;
3HaTh W IIOHMMAaThb TEPMHUHBl «UUCIOBOE BBIPAKEHHE», «BBIPAKEHUE C IEPEMEHHBIMU», «3HAUYEHUE BBIPAKEHUS», TOXKIECTBO, «TOXKIAECTBEHHbIE
peoOpa3oBaHus); «CpenHee apuPMETHIECKOE», «pa3Max», «MOJIay, «MEANaHa KaK CTATUCTHYECKAs XapaKTEPHCTUKA

YMeTh OCyIIECTBISATh B OYKBEHHBIX BBIPAKEHMSAX YHCIOBBIE MOJCTAHOBKU U BBINOJHATH COOTBETCTBYIOLIUE BBIYMCICHMS, CPAaBHUBATh 3HAYCHMS
OYKBEHHBIX BBIPOKCHHI MTPH 3aJaHHBIX 3HAYCHUAX BXOJSAIINX B HUX IIEPEMEHHBIX; IPUMEHATH CBOWCTBA JCHCTBUN HA/l YMCIAMHU MPH HAXO0XKICHUH 3HAYCHHIA
YHCIIOBBIX BBIPa)KEHUI.

2. Oynkuuu (114.)

®OyHk1us, obnacts onpeaenenus ¢pyHkuuu, CrnocoOwl 3ananus GyHkiun. ['padpuk pynkuun. Oyakmus y=kx+b u eé€ rpapux. dynkuusa y=kx u eé
rpaduk.

Ies1b — MO3HAKOMUTH y4aIlUXCsl ¢ OCHOBHBIMM (DYHKIIMOHAJIBHBIMU MOHATHIMU U ¢ rpadukamu yHkimil y=kx+b, y=kx.

3HaTh onpeneneHust GyHKIMH, 00JaCTH OnpeaenaeHus] GyHKIINH, 00JIaCTH 3HAaYEHU, YTO TaKOe apryMEHT, KaKkasi IepeMeHHasi Ha3bIBAaeTCsl 3aBUCUMOM,
KaKas He3aBUCHUMOM; MOHUMAaTh, YTO (PYHKIMS — 3TO MaTeMaTH4ecKas MOJIENb, MO3BOJISIONIAs OMMCHIBATh U W3y4aTh Pa3HOOOpPA3HbIE 3aBUCHUMOCTU MEXTY
peaJIbHBIMU BEJIMYMHAMM, YTO KOHKPETHBIE THUIBI (YHKIMH (IpsiMast 1 oOpaTHas MPOMOPLMOHAIBHOCTH, JIMHEIHAs) OMMCHIBAIOT OOJBIIOE pa3HOOOpas3ue
peaJIbHBIX 3aBUCUMOCTEN.

YMeTh npaBWIbHO YNOTPEOISATh (YHKIUMOHAIBHYIO TEPMUHOJIOTHIO (3HaueHHWE (DYHKLIMH, apryMmMeHT, rpa@uk (yHKuuu, obgacTh oInpejeseHue,
00J1acTh 3HAu€HMI), MOHUMATh €€ B TEKCTe, B peud yuuTens, B (HOpMYIUPOBKE 3a/a4; HAXOJAUThb 3Ha4eHUs (YHKUMH, 3a7aHHBIX (opmyioi, Tabmuuei,
rpadukoM; pemniath 00paTHYIO 3a7auy; CTPOUTh rpadUK JTUHEHHON QYHKIMH, PAMOI 1 00paTHOM MPONMOPIUOHATILHOCTH; UHTEPIPETUPOBATH B HECTIOKHBIX
cllyyasix rpaMKu pealbHbIX 3aBUCUMOCTEN MEX 1y BETMUYMHAMM, OTBEYAsl HA MIOCTABJICHHbBIE BOIPOCHI

3. CteneHsb ¢ HATYPaJbHBIM NoKa3areseM (144.)

CTerneHb ¢ HATYpaIbHBIM [OKa3aTeIeM | eé cBoicTBa. OnHouneH. DYHKIMHA y=X°, Y=X°, ¥ X rpaduKy.

[enb — BeIpaboTaTh YMEHUE BBIMOIHATH JEHCTBUS HAJl CTENICHSIMH C HATypaJIbHBIMHU IOKa3aTelsIMU.

3HATB ONPE/IEICHHE CTETICHH, OJHOWICHA, MHOTOWICHA; CBOMCTBA CTENICHN C HATYPATbHBIM MOKA3aTeIeM, CBOMCTBA (yHKIMIT y=X2, y=X".

YMeTh HaxoauTh 3Ha4eHUs] (PyHKUUH, 3a4aHHBIX (opMyIoi, Tabnuuel, rpagukomM; pemars oOpaTHYIO 3afady; CTpoUTh rpaduku (GpyHKUUN sz,



y=x°, BBIMONHATH JCHCTBHS CO CTENMCHAMH C HATYPAlbHBIM I0KA3aTeleM; MpeoOpasOBHIBAT BHIPAKCHHS, COJCPIKAILINE CTENCHH C HATYPAIbHBIM
[I0KAa3aTeJeM; IPUBOIUTD OJTHOYJIEH K CTAaHJAPTHOMY BUJTY.

4. MHorouwienbl (234.)

MHorounes. Ciio)xeHue, BBIMUTaHUE U YMHOXKEHHE MHOTO4IEHOB. Pa3iioxkeHne MHOroueHa Ha MHOKUTEIH.

Iesb — BbIpabOTaTh YMEHUE BBIIOIHATD CI0KEHUE, BBIYUUTAHNE, YMHOKEHUE MHOIOWIECHOB U Pa3j0KeHNEe MHOTOUJIEHOB HA MHOMKHUTEIH.

3HaTh OIpeesieHue MHOTOWIEHA, TOHUMATh (POPMYITUPOBKY 3alaHU: «YIIPOCTHTH BBIPAKEHUEY, «PA3TIOKHUTHh HA MHOKUTEIIN.

VYMeTh NpUBOJUTH MHOTOWIEH K CTaHJAPTHOMY BUAY, BBIIOJHATH JIEHCTBHUSA C OJHOWIEHOM M MHOTOUYICHOM; BBINOJHATH PA3JI0KEHHE MHOIOUYJIECHA
BBIHECEHHEM OOIIEro MHOXHTENS 3a CKOOKHM; YMHOXKaTh MHOTOYICH Ha MHOTOWIEH, PacKJIaJbIBaTh MHOTOWIEH Ha MHOXHUTEIH CIIOCOOOM TPYIIIHPOBKH,
JI0Ka3bIBaTh TOXKIECTBA.

5. ®opMyJibl COKPAIIEHHOTO0 YMHOXKeHus1 (214.)

Dopmyasl (a+b)’ =a® +2ab+b?, (a—b)(a=h)=a’—-b?, [(a+b)@® pab+b?)]. [Tpumenenne GopMys1 COKPAEHHOTO YMHOKEHHS K PA3IOKEHHIO
Ha MHOXXUTEIIH.

Lenp — BbIpabOTaTh YMEHHE MPUMEHATH B HECIOKHBIX CIydasx (POpMyIIbI COKPAIEHHOTO YMHOKEHUS JJIsi MIPeoOpa3oBaHUs LEIBIX BHIPAKCHHUN B
MHOTOWIEHBI U JUIsl Pa3JI0’KEHUs] MHOTOUJICHOB HA MHOXHTEIH.

3HaTh (OPMYIBI COKPAIIEHHOTO YMHOXKEHHS: KBAIPAaTOB CYMMBI M Pa3HOCTH ABYX BBIPAKECHUH; Pa3IMUHbIE CIOCOOBI Pa3JIOKEHUSI MHOTOYJICHOB Ha
MHOXHTEJIH.

YMerb untaTh HOPMYIIBI COKPAIIEHHOTO YMHOXEHHSI, BBIIIOIHATH MTPE0Opa30oBaHNe BBIPAKEHUN PUMEHEHUEM (DOPMYJ COKPAIICHHOTO YMHOKEHUS:
KBaJipaTa CyMMbl M Pa3HOCTU ABYX BBIPAKEHUE, YMHOKEHHUS PA3HOCTH JBYX BBIPDAKEHUI HAa UX CyMMY; BBIIOJHAThH Pa3JIOKEHUE PA3HOCTH KBAaJApaTOB ABYX
BBIPQKEHUI Ha MHOXHTEIHU; PUMEHATh Pa3INdHble CLIOCOOBI Pa3I0KEHUsI MHOIOWIEHOB Ha MHOXUTEIIN; IPe0Opa30BbIBaTh LENbIE BHIPAKEHUS; IPUMEHSITh
npeoOpa3oBaHue 1EJbIX BEIPAXKEHUH NP peIIeHUH 3a/1au.

6. CuctemMbl TUHEHHBIX ypaBHeHui (144.)

Cucrema ypaBHEHUH ¢ JIByMs IEpEMEHHbIMHU. PelnieHue cucreM IBYX JIMHEHWHBIX YpPaBHEHHH C JIByMs IN€pEMEHHbIMHU. PemieHue 3agad MeToaoM
COCTABJICHHS CUCTEM YPAaBHEHMIA..

Ilenb — MO3HAKOMUTH YYAIIMXCSI CO CIIOCOOAMHU PpEIIEHUS CUCTEM JIMHEWHBIX YpaBHEHHMH C JABYMS INEpEeMEHHBIMH, BbIpa0OTaTh yMEHHE pellaTh
CUCTEMBI YpaBHEHHUH U MPUMEHSTh UX MPU PEIIEHUH TEKCTOBBIX 3a]1a4.

3HaTh, YTO TaKoe JUHEHHOE ypaBHEHHE C JIByMs NEPEMEHHBIMM, CUCTEMa YpaBHEHHH, 3HaTh pa3iMyHble CIOCOOBI pelIeHHs] CUCTEM ypaBHEHUH C
JIBYMsI IEPEMEHHBIMU: CIIOCO0 MOACTaHOBKHU, CIIOCO0 CIIOKEHHUS; TOHUMATh, YTO YpaBHEHUE — 3TO MaTeMaTHYECKHl anmnapaT peleHus: pa3Hoo0pa3HbIX 3a7a4
U3 MaTeMaTHKH, CMEXHBIX 00JIacTel 3HaHUM, TPAKTUKU.

YMeTh MpaBUIIbHO YHOTPEOISTh TEPMHUHBI: «ypaBHEHUE C JIBYMs IEPEMEHHBIMUY», «CHCTEMay; MOHMMATh MX B TEKCTE, B PEUYH yUUTEJNs, IOHUMATh
(OpMYIMPOBKY 3a/1a4M «PEIIUTh CUCTEMY YpPaBHEHHUHU C IByMsI IEPEMEHHBIMHY; CTPOUTh HEKOTOphIE I'paMKN YpaBHEHHS C JBYMS IEPEMEHHBIMHU; pelIaTh
CUCTEMBI YpaBHEHHI ¢ IByMsI IEPEMEHHBIMU PA3IMYHBIMU CIIOCOOaMH.

7. UToroBoe nopropenue (24.)
3akpernieHue 3HaHUM, yMEHHI 1 HaBBIKOB, ITOJIYU€HHBIX HA YPOKax MO JaHHBIM TeMaM (Kypc aiareopsl 7 kiacca)



C HCJIBbIO pCAIIN3alIMN BOCIIMTATCIILHOTO ITIOTCHIIMAJIA YPOKa II€aaroraMm BKIFOUYCHBI CJICAYIOIMNUC 3JICMCHTDI:

- YCTaHOBJICHHE JOBEPUTENIBHBIX OTHOLICHUN MEXKIY YUMTEIEM U €ro yYeHUKaMH, CIOCOOCTBYIOLIMX ITO3UTUBHOMY BOCIIPHATHIO yJallUMUCS TpeOOBaHUH U
poch0 yuuTessi, IPUBJICUCHUIO NX BHUMAHUS K 00CYXK/1aeMOi Ha ypoke HH(OpMAINH, aKTUBU3AIMY UX TT03HABATEIILHON AEATEIbHOCTH;

- noOy>K€HUE IKOJIBHUKOB COOJIIOAATh HA YPOKE OOLIENPUHATHIE HOPMBI IOBEJICHUS, TIPAaBUIIa OOLIEHUS CO CTAPIIUMU (YUYUTEIIMHI) U CBEPCTHUKAMU
(oOy4aroMucs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBI M CAMOOPTaHU3AINH; -
IIPUBJICUEHNE BHUMAHMSI HIKOJbHUKOB K IEHHOCTHOMY aClEKTy U3y4aeMbIX Ha ypOKax sIBIECHUH, OpraHnu3alus UX paboThl C 0Jy4aeMoil Ha ypoKe COLUAIbHO
3HaYMMOI HH(pOpMaIel — MHUIIMUPOBAHUE €€ 00CYKICHHSI, BRICKa3bIBAaHUS YYAIIMMHUCS CBOEIO MHEHUS 110 €€ MOBOJY, BEIPAOOTKH CBOETO K HEH
OTHOILCHMUS; - HCIOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXKHOCTEN COiep KaHusl ydueOHOro mpeamera
4epe3 IEMOHCTPALUIO IETAM IPUMEPOB OTBETCTBEHHOI'0, IPaXIaHCKOTO NOBEJCHHUS, IIPOSIBIICHUS YEJIOBEKOIO0US U 100pOCEPAEUHOCTH, Yepe3 Mo100p
COOTBETCTBYIOLIMX TEKCTOB JJIsl YTEHUS, 3aa4 JUIsl pelleHHsl, IPOOJIEMHBIX CUTyallui AJ1s 00CYXKICHHS B KJIacce; - IPUMEHEHHE Ha
YPOKE MHTEPAKTUBHBIX (POPM paOOTHI yUaIIUXCS: HHTEIUICKTYaJIbHBIX, JETIOBBIX, CHTYallHOHHBIX U, CTUMYJIUPYIOIIUX [TO3HABATEIFHYIO MOTHBAITUIO
IIKOJIbHUKOB; JUCKYCCHI, KOTOPBIE JAI0T yYallluMCsl BO3MOXKHOCTb IPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTUBHOT'O IMAJIOra; IpyInoBoi paboThl Uian paboThl B
napax, KOTopble y4aT HIKOJIbHUKOB KOMaHJHOU paboTe U B3aUMOAECHCTBUIO C JPYTUMHU JETbMU; - BKJIFOYEHHE B YPOK UTPOBBIX
IpoLelyp, KOTOPbIE IOMOTalOT MOIEPKATh MOTUBALIMIO JeTel K MOIYYEHHUIO 3HAaHUH, HaJTa)KMBAaHUIO MIO3UTHBHBIX MEXJIMUYHOCTHBIX OTHOILIEHHH B Kiacce,
MIOMOTal0T YCTAHOBJICHUIO 100pOsKeIaTeIbHOM aTMOC(ephbl BO BpeMs ypoKa,; - OpraHuzanus meQcTBa, HAaCTaBHUYECTBA
MOTUBHUPOBAHHBIX U 3PYJUPOBAHHBIX YUALIUXCS HAJl UX HEYCIEBAIOLUIMMH OIHOKJIACCHUKAMH, JAIOLIET0 MIKOJIbHUKAM COLIUAIBHO 3HAYMMBIHN OIBIT
COTPYJHHYECTBA U B3aMHOMN MOMOILIN; - HHULIMMPOBAHKE U MOJIEPKKa HCCIIE0BaTENbCKON
JESTEIbHOCTH IIKOJIBHUKOB B paMKax peajln3allii MU MHAMBUIYAJIbHBIX U TPYNIIOBBIX UCCIIEOBATEILCKUX MPOEKTOB, YTO AACT IMIKOJbHUKAM BO3MOYKHOCTD
MPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIIEHUSI TEOPETHUECKON MPOOIEeMBbl, HABBIK T€HEPUPOBAHUS U 0()OPMIIEHUS] COOCTBEHHBIX ]I, HABBIK
YBKUTEIBHOI'O OTHOLIEHUS K UY>KUM HJIesiM, 0(OPMIIEHHBIM B paboTax APYrux McciaenoBaTenel, HaBbIK MyOJUYHOTO BBICTYIUICHUS MEepe]] ayAUTO PHUEH,
apryMEHTHPOBAHUS U OTCTAaWBaHUS CBOEH TOUKH 3pPEHHUS.

IInanupyemble pe3yabTaThl H3y4eHUs] Y1eOHOI0 peaMeTa
[Tporpamma mo3BoJsieT JOOMBATHCS CIEAYIOIIUX PE3yIbTATOB OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00OIIET0 00pa30BaHMs:

Jluunocmmuoie:
OTBETCTBEHHOT'O OTHOIIICHUS K YYEHHUIO, TOTOBHOCTH U CITOCOOHOCTH 00YJAIOMIUXCSl K CAMOPA3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUN
K 00Y4EHHUIO U MO3HAHUIO;
(1)OpMI/Ip0BaHI/I5I KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06HIGHI/II/I 158 COTPYI(HI/I‘—IGCTBG Cco CBepCTHI/IKaMI/I, CTapH_II/IMI/I 1 MJ1aglmImMu B
0o0pa3zoBaTenbHON, Y4eOHO-MCCIIEI0BATEILCKOM, TBOPUECKON U APYTUX BUAX NESITCIBHOCTH;



YMEHHUS CHO, TOYHO, PAMOTHO MU3JIaraTh CBOM MBICIIA B YCTHOM M MUCbMEHHOMN pe4Yd, IOHUMAaTh CMBICII IOCTABICHHOW 3a1a4H,

BBICTPAMBaTh apryMEHTALNIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

NEePBOHAYAIILHOTO MPECTABICHUS O MaTeMaTHUECKON HayKe Kak cdepe 4elOBeUeCKO! AesTeIbHOCTH, 00 ATanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH
JUISl pa3BUTHS IMBWIIM3ALUN;

KPUTUYHOCTH MBILUIEHUS, YMEHHSI PAaCIIO3HABATh JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHUS;

KpPEaTUBHOCTHU MBIIIJICHNS], THULIUATUBBI, HAXOYMBOCTH, AaKTUBHOCTH MIPH PEIICHUH apu(PMETHIECKUX 3a/1a4;

YMEHUSI KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT YIeOHONH MaTeMaTHUECKON AEATEIbHOCTH;

(bopMHUPOBaHUS CITIOCOOHOCTH K AMOLIMOHAIbHOMY BOCHIPUSITUIO MATEMAaTHYECKUX OOBEKTOB, 33/1a4, PELICHUN, PACCYXKICHU;

Memanpeomemnmnuie:
CIOCOOHOCTH CaMOCTOSITENbHO JIAHUPOBATh aJIbTEPHATUBHBIE ITYyTH JOCTHKEHUS 1eJIel, 0CO3HaHHO BbIOMpaTh Hanbosee 3pdeKTuBHbIE
CrocoO0Bbl pelIeHns y4eOHbIX U IT03HABaTENbHbIX 33/1a4;
YMEHHMSI OCYILLECTBIISITH KOHTPOJIb 10 00pa31ly U BHOCUTbh HEOOXOAUMbIE KOPPEKTUBBI;
CHOCOOHOCTH aJIeKBATHO OLEHUBATH MPAaBUIBHOCTH Wi OMIMOOYHOCTH BHITOHEHUS Y4eOHOH 3a/1a4r, €€ 00BEKTUBHYIO TPYIHOCTD U
CcOOCTBEHHBIE BOZMOKHOCTH €€ PEILICHUS;
YMEHHMsI YCTaHABJIMBATh IMPUYMHHO-CJIEICTBEHHBIE CBA3HM; CTPOUTDH JIOTMUECKUE PACCYKIEHUS, YMO3AKIOUeHUs] (MHAYKTUBHBIC, IEAYKTUBHBIE U I10

aHaJIOTUH) U BBIBOJIBL;

YMEHHUsI CO3/1aBaTh, MPUMEHSATH U MPE0oOPa30BBIBATH 3HAKOBO-CUMBOIIMYECKUE CPEACTBA, MOJICTH M CXEMBI JJIs PElIeHUs] yYeOHbBIX U
MO3HABATENIbHBIX 33/1a4;

Pa3BUTHSI CIIOCOOHOCTH OPTaHU30BbIBATh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONPEAEIATh
LeIN, pacupenemnsiTbh PYHKIIMU U POJIH YIaCTHHUKOB, B3aUMOICHCTBOBATh U HAXOIUTH 00IIIKE CITOCOOBI pabOoTHl; yMEHUs paboTaTh B
rpynie: HaXoAuTh oOlIee peleHue U pa3periaTh KOH(IMKTH Ha OCHOBE COIVIACOBaHMS MO3ULIMN U y4€Ta UHTEPECOB; CIyIIaTh MapTHEPA;
(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

(dbopMupoBaHus yueOHON 1 OOIIETO0Ib30BATENBCKON KOMIIETEHTHOCTH B 00JIACTH MCTIOIb30BaHMsI HH(POPMaIlMOHHO-KOMMYHHUKAIIMOHHBIX
texHojoruil (MKT-komnerenTHOCTH);

MEePBOHAYAIILHOTO MPECTaBIEHUS 00 UAESIX U O METOJ]aX MaTEMATHKHU Kak 00 YHHBEPCaTbHOM SI3bIKE HAYKU M TEXHUKH;

pa3BUTHUS CIOCOOHOCTH BUIETh MATEMATHUECKYIO 33]]a4y B IPYTUX TUCIUIUIMHAX, B OKPYKAIOIICH KU3HU;

YMEHHsSI HAXOJIUTh B PA3JIMYHBIX HCTOYHUKAX MHPOPMAIIUIO, HEOOXOIUMYIO IS PEIICHUS MAaTEMAaTHUECKUX MPOOIIEM, U TIPEICTABISTH €€ B
MOHSITHON hopMe; IPUHUMATh PEIICHHE B YCIOBUSX HETIOJHON M U30BITOYHOM, TOUHOW U BEPOSATHOCTHOM MH(OpMaIHH;

YMEHHsI IOHUMATh M UCIIOJIb30BaTh MAaTEMATHUECKHUE CPEICTBA HATTISAHOCTHU (PUCYHKH, YEPTEXKH, CXEMBI U JIP.) JUIS WILTIOCTPAIUH,
WHTEpIpETaLNH, APTyMEHTALINH;

YMEHUS BBIJIBUTATh THIOTE3BI IPU PEIICHUH YICOHBIX 3a7[a4 U IOHUMAaHHS HEOOXOIUMOCTH UX MPOBEPKU;



L4 MMOHUMAaHUs CYHNIHOCTHU aJITOPUTMHYCCKUX HpeI[HI/IcaHI/Iﬁ 1 YMCHUA HeﬁCTBOBaTB B COOTBETCTBUH C NIPEAIIOKCHHBIM aJITOPUTMOM;

J YMEHHSI CAMOCTOSTEIIFHO CTaBUTh LEJTH, BEIOMPATh M CO3/1aBaTh aJITOPUTMBI JUISl PEIICHNsT YIeOHBIX MaTEMaTHUECKHUX ITPOOIIeM;

J CIIOCOOHOCTH IUTAHUPOBATH U OCYIIECTBISTH JCATEIILHOCTD, HAIIPABICHHYIO HA PEIICHHE 33/1a4 UCCIIeI0BATEIILCKOTO XapaKTepa;

Ilpeomemnuie:

J yMeHHs paboTaTh C MaTeMaTHYECKHM TEKCTOM (CTPYKTYpHUpOBaHHE, M3BJICUEHHE HEOOXOIUMOI MH(OpPMALUK), TOYHO M IPaMOTHO BHIPaKaTh CBOH

MBICIIM B YCTHOM M IMCBMEHHOM pE€YH, NPHUMEHSSI MAaTeMAaTU4YECKYyH0 TEPMUHOJIOTHIO M CHMBOJIMKY, HCIIOJIB30BaThb DPA3JIMYHBIE SA3BIKM MAaTEMAaTHUKH
(coBecHBIN, CHMBOJIMYECKHM, TpaQUUECKHii), pa3BUTHS CIIOCOOHOCTH 00OCHOBBIBATH CYXKICHHUS, IPOBOIAMUTD KIacCH(UKAIUIO;

o BJIaJIeHHUs 0a30BBIM MOHATHHHBIM anlapaToM: UMETh MPEACTaBICHUE O YUCie, APOoOH, MPOLEHTaX, 00 OCHOBHBIX I'€OMETPUYECKUX OOBEKTax (TOouKa,
npsiMasi, JIOMaHasi, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPYKHOCTb, map, chepa u 1mp.), GopMuUpOBaHHs NMPEIACTABICHUNA O CTaTUCTUYECKHUX 3a-
KOHOMEPHOCTSX B PEaJIbHOM MHPE U PA3JIMYHBIX CIIOCO0aX MX U3YyUECHHUS;

o YMEHHMSI BBIIOJIHATh apupMeTuuecKre npeoOpa3oBaHms PallMOHAIbHBIX BBIPAXKEHUH, IPUMEHATh UX JJI pPELIEHHs] y4EeOHbIX MaTeMaTUYECKUX 3ajau U
3a]a4, BOSHUKAIOIINX B CMEXKHBIX YUECOHBIX IPEIMETaX;

o YMEHUS MOJIb30BATHCS U3YYEHHBIMU MaTeMaTHUECKUMH (popMynamu;

o 3HAHUSI OCHOBHBIX CIIOCOOOB IPEJCTABICHUS U aHAIU3a CTATUCTHUYECKUX JAHHBIX; YMEHUS peIlaTh 3a7aydl C IOMOIIBI0 repedopa BCeX BO3MOMKHBIX
BAPUAHTOB;

o YMEHUS NPUMEHATh M3Y4YCHHBIC NOHSTHS, PE3YyJbTaTbl M METOMABI NPH PEIICHUH 33Ja4 W3 Pa3JIMYHBIX PA3IEJIOB Kypca, B TOM YHUCIE 3a4ad, HE

CBOAAIIMNXCA K HCMOCPECACTBCHHOMY ITPUMEHCHUTO N3BCCTHLIX aJITOPUTMOB.

B xozne u3yuenust anredpsl B 7 KJ1acce yJamuecs: TOJDKHBI OBJIaeBATh YMEHUSIMU 00111e yueOHOTo XapakTepa, pa3HooOpa3HbIMU CITOCO0aMU
NesITeNbHOCTH, IPHOOPETATh OMBIT:

e IUIAHUPOBAHUS U OCYIIECTBIICHHS aITOPUTMHUYECKOHN JEATEIbHOCTH, BBHITIOTHEHUS 3a/IaHHBIX U KOHCTPYHPOBAHUS HOBBIX AJITOPUTMOB;

e peleHHs pa3HOOOpa3HBIX KJIACCOB 3a/1a4 U3 Pa3IMYHbIX Pa3/ieloB Kypca, B TOM YUCIIe 3a7a4, TPeOYIOIUX MOUCKA IIYTH U CIIOCOOOB PELICHMS;

e HCCIIEI0BATENbCKON JESATENIbHOCTH, Pa3BUTHUS UIEH, IPOBEACHMSI SKCIIEPUMEHTOB, 0000IIIEHNS, TOCTAHOBKH U (POPMYIMpPOBaHUS HOBBIX 33]1aY;

e SCHOTO, TOYHOTO, FPAMOTHOTO M3JI0KEHUSI CBOUX MBICIIEH B YCTHOW M MMCbMEHHOM peyH, UCII0JIb30BaHMS PA3JINYHbIX S3bIKOB MAaTEMaTHKU
(coBeCHOr0, CUMBOJIMYECKOT0, IPpahuuecKoro), CBOOOIHOrO MEPEX0/1a C OJJHOTO A3bIKa Ha APYroi IS WILTIOCTPaLlui, HHTEPIPETaIUH,
apryMEeHTaluH U JI0Ka3aTeNIbCTBA;

e TIPOBEACHUS JIOKA3ATEIFHBIX PACCYKICHHI, apTyMEHTAINH, BBIIIBUKCHHUS TUTIOTE3 U KX 00OOCHOBAHUS;

e IIOMCKA, CHCTEMaTHU3alliH, aHAIN3a U KJIacCU(pHUKAIIMU HHPOPMALIUH, UCIIOIB30BAHUS PAa3HOOOPA3HBIX HH()OPMAITMOHHBIX HCTOYHUKOB, BKJIIOYAst
y4eOHYIO U CIIPaBOYHYIO JINTEPATYPY, COBPEMEHHbIE HH(POPMAIIHIOHHBIE TEXHOJIOTHH.

e IIOMCKA, CHCTEMaTHU3alliH, aHAIN3a U KJIacCU(pHUKAIIMU HHPOPMALIUH, UCIIOIB30BAHUS PAa3HOOOPA3HBIX HH()OPMAITMOHHBIX HCTOYHUKOB, BKIIIOYAst
y4eOHYIO U CIIPaBOYHYIO JINTEPATYPY, COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH.



BrIIyCKHHUK HAYYHUTCS:

e  OIEPHUPOBATH MOHATUSIMHU TOXKIECTBOY, «TOKIACCTBEHHOE IPeOOpa3oBaHue, peliaTh 3a1auu, CoAepKaline OYKBEHHbBIC TJaHHbIC, pad0TaTh C
dhopmynamu;

e BBINOJIHATH MIPEOOPA30BAHUS BRIPAKEHUH, COACPIKANINX CTEIICHU C IIETBIMU MTOKA3aTESIMU U KBaIpAaTHBIE KOPHU;

e BBHINOJHATH TOXKIECTBEHHBIC TPe0Opa30BaHus paIlMOHAIBHBIX BBIPAKEHH HA OCHOBE TPABWII JCHCTBUI HaJl MHOTOWICHAMH U aJreOpandecKuMU
Ipo0siMu;

e BBINOJIHATH PA3JIOKCHUE MHOTOYJICHOB HA MHOYKUTEIIH.

e TOHWMATh M HCIIOJIb30BATh (DYHKIIMOHAIBHBIC MOHITHS U S3BIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUS);

e  CTPOWTH IpadMKH JIEMEHTAPHBIX (PYHKIIMI; HCCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3Y4YCHUs TIOBEJCHUS UX IPAPHKOB;

e TMOHUMATh QYHKIIMIO KaK BAKHEHIIIYIO MAaTEMAaTHYECKYIO MOJIENb JIUIsI OMTUCAHWSI IIPOIIECCOB U SIBJICHUN OKPY)KAFOIIET0 MUPA, TPUMCHSITh
(YHKIIMOHATIBHBIH SI3BIK ISl ONMCAHHS U UCCIICIOBAHUS 3aBUCMOCTEH MEX Ty (PU3MYCCKHUMHU BEIIMYMHAMHU.

e pemaTh OCHOBHBIE BUJIBI PAIlMOHAILHBIX YPAaBHEHUH C OJHON TIEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHHH C JBYMsI IEPEMCHHBIMU;

e IIOHMMATh YPaBHEHHE KaK BOXHCUIITYI0 MATEMAaTHUECKYIO MOJICIb JUIsl ONIMCAHMS U U3YyYCHUS PAa3HOOOPA3HBIX PeabHBIX CHTYallui, peiiaTh
TEKCTOBBIC 33JIa4H aNTeOpandecKuM METOIOM;

e IPHUMEHATH rpaduyecKue NpeACTaBICHUS ISl HCCIICIOBAHUS YPAaBHEHUH, UCCIICIOBAHUS M PEIICHHUS CUCTEM YPaBHEHUH C JBYMS TIEPEMECHHBIMH.

BEITYCKHUK TOTYIUT BO3MOKHOCTh:

e  Pa3BUTH MPEACTABICHUS O YHCIIE U POJIU BBIYUCICHUN B YETOBEUECKON MPAKTHKE; CHOPMUPOBATH MPAKTHUECKHUE HABBIKM BHIMIOTHEHUS YCTHBIX,
IMACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHUM, Pa3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

e  OBJJIETh CUMBOJIMYECKUM SI3BIKOM aNreOpbl, BRIPAOOTaTh (OpMaANbHO-OMEPATUBHBIC AreOpanveckie YMEHHUS U HAyYUThCS IPUMEHSITh UX K PEIICHUIO
MAaTEMATHYCCKUX U HEMATEMAaTHYCCKHUX 3a1a4,

e H3yYUTh CBOWCTBA U TpadUKU ANEMEHTAPHBIX (PYHKINN, HAYYUTHCS UCIIOJIb30BaTh (DYHKIIMOHAIBEHO-TpadUUIecKe MPEeACTaBICHUS ISl OIUCAHUS U
aHaJn3a peaJbHbIX 3aBUCUMOCTEN;

e  Pa3BUTH MPOCTPAHCTBEHHBIE MPEACTABICHUS U N300pa3UTENbHBIE YMEHUS, OCBOUTH OCHOBHBIE (DaKThl U METO/IbI INITAHUMETPHUH, ITOZHAKOMHUTHCS C
IpocCT eNTIMMHI MMPOCTPAHCTBCHHBIMU TCJIaMU U UX CBOI\/'ICTBaMI/I;

e TOJYYHUThH NMPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PA3IMYHBIX CIOC00aX MX U3yueHUs, 00 0COOCHHOCTSAX BHIBOJOB
1 IPOTHO30B, HOCAIIINX BepOSITHOCTHLIﬁ XapaKkTep,

° Pa3BUTH JIOTHYCCKOC MBIINIJICHUC U PEYDb — YMCHHS JIOTHYCCKHU 000CHOBBIBATH CYXKACHUA, MPOBOJAUTH HECIOXKHBIC CUCTEMAaTU3alluu, IPUBOANUTDH
MIPUMEPHI U KOHTP MPUMEPHI, UCIIOIB30BATh PA3IMYHBIC SI3bIKK MATEMATHKH (CJIOBECHBIN, CHMBOJIUYECKHM, TpadUuecKuil) Isl WIUTFOCTPAIUH,
MHTEPIPETALNH, ApTYMEHTALMN U JOKa3aTeIbCTBA,



e copMHUpOBaTH NPEACTABICHUS 00 N3yIaeMbIX MOHATHIX U METOAaX KaK BAXKHEHIIMX CPECTBAX MAaTEMATHUYECKOTO MOJICITMPOBAHUS peaTbHBIX
MPOLECCOB U SIBJICHU.

e BBINOJIHATH MHOTOIIIArOBBIE MPEe0Opa30BaHus PAMOHAIBHBIX BBIPAXKCHHUH, TPUMEHSS IIUPOKHUIA HAOOP CITOCOOOB M MPUEMOB;

e MPUMEHSTH TOXKJICCTBEHHBIC MPEOOPA30BAHUS ISl PEIICHUS 3a/1a4 U3 Pa3IUYHBIX Pa3JIesioB Kypca (Hampumep, A HaXOXICHUS
HanOOJIBIIIET0/HAUMEHBIIIETO 3HAYCHUSI BBIPAXKEHUS).

e MPOBOJUTH UCCIIEAOBAHUS, CBSI3aHHBIE C U3YUCHHEM CBOMCTB ()YHKIIMI, B TOM YHUCJIE C UCTIOIh30BAHUEM KOMITHIOTEPA; HA OCHOBE IPauKOB
M3YYCHHBIX (DYHKIHH CTPOUTH 00JIee CIIOKHBIE rpaduKh (KyCOYHO-33JaHHBIC, C «BBIKOJIOTBIMU» TOYKAMH H T. I1.);

e HCIONB30BaTh (PYHKIIMOHAIBHEIC MPEACTABIICHUS M CBOWMCTBA (DYHKITUH /ISl pEIICHHS] MATEMAaTHICCKUX 3a/1a4 U3 Pa3lIuIHbBIX Pa3esioB Kypca.

e OBJIAJICTD CICIUATBHBIMUA TPUEMAMHK PEIICHHUS CUCTEM YPaBHEHUH; YBEPEHHO MTPUMEHSTH alllapaT YpaBHEHUI IS PeICHUs Pa3HOOOPa3HbIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, IPAKTUKU;

e IPHUMEHSATH rpaduyeckre NpeCTaBICHUS ISl KCCICIOBAHUS CUCTEM YPaBHEHUI, coliepKamux OyKBeHHbIe KO3 puineHThI

C HEJIbI0 pea/In3allii BOCIIUHTATC/IbHOIO IIOTCHIIMAJIA YPOKA NeJaroraMiu BKJIIOYCHDbI CJICAYIOIINE 3JIEMEHTDI:

- YCTaHOBJICHHE OBEPUTEIBHBIX OTHOUICHUH MEXKIy YYUTEJIEM M €ro YUeHHUKAaMH, CIIOCOOCTBYIOIINX MO3UTUBHOMY BOCIIPUATHIO yYAaITUMHCS TPEOOBAaHUN U
pochO yuuTessl, IPUBJICUCHUIO X BHUMaHUS K 00CYyX1aeMOll Ha ypoke HH(GOpMalUY, aKTUBU3ALIMU UX I03HABATEIbHOM 1EATEIbHOCTH;

- MOOYXJEeHHE MIKOJIbHUKOB COOMIOAAaTh Ha YPOKE OOIIETIPUHSATHIE HOPMbI MOBEIEHUS, MpaBWiia OOIIEHUS CO CTAapUIMMH (YUUTEISIMH) U CBEPCTHHUKAMHU
(oOyuaroMucs ), MPUHLUIBI y4eOHOW AMCHUIUIMHBI U CAMOOPTaHU3aluH;

- TpUBJIEYEHHE BHMMAHHUS IIKOJIBHUKOB K LIEHHOCTHOMY acHeKTy M3y4aeMbIX Ha YpOKax sBJIEHUHM, OpraHu3alus ux paboThl ¢ MOJy4aeMOll Ha ypoke
COLIMAJIBHO 3HAYMMOM MH(OpMaIuel — MHUIIMUPOBaHHUE €€ 00CYX/IeHHs, BbICKA3bIBAHUS YYaAIlMMHUCS CBOET0 MHEHUS IO €€ TIOBO/Y, BEIPAOOTKU CBOETO K HEM
OTHOIICHHUS;

- HCTIOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXKHOCTEN COJiepKaHusl y4eOHOro IpeMeTa yepe3 IEMOHCTPAIUIO I€TSM IPUMEPOB OTBETCTBEHHOT0, I'PaXkITaHCKOTO
MIOBE/ICHUS, MIPOSBIECHUS YEJIOBEKOIIO0US U JO0OPOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJISl UTE€HHUS, 3a]a4 JUIsl pEeLIeHUs], TPOOIEMHBIX
CUTyalui A7 00CYXKICHHS B KJIacCe;

- NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl yUaAIIUXCS: MHTEUIEKTYaJIbHbIX, JI€J0BbIX, CHTYallMOHHBIX UIP, CTUMYJIUPYIOIIUX [103HABATEJIbHYIO
MOTHUBAIUIO IIKOJBHUKOB; JUCKYCCHH, KOTOpBIE JTAIOT YYAIIUMCS BO3MOXKHOCTh MPHUOOPECTH OIBIT BEIEHUS KOHCTPYKTUBHOTO JHAJora; TPYNIOBOi paboThI
WK paboTHI B Mapax, KOTOPHIE y4yaT HIKOJIbHUKOB KOMaHHOW padoTe U B3aMMOAEHCTBHIO C IPYTUMHU JETHMHU;

- BKJIIOYEHUE B YPOK HIPOBBIX IPOLELYp, KOTOpPbIE MOMOTarOT IMOAJAEPKaTh MOTUBALMIO AETEH K TMOJIYYEHWIO 3HAHWM, HAJIaXUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTaloT YCTaHOBIIEHUIO JOOpoKenaTesIbHOM aTMoc(epbl BO BpeMs ypoKa;

- opraHu3anus medcTBa, HACTABHUYECTBA MOTHUBUPOBAHHBIX U HPYAUPOBAHHBIX YUYAIIMXCS HAJ MX HEYCHEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOLIETO
IIKOJIbHUKAM COIIMAJIbHO 3HAYMMBIHM ONBIT COTPYAHUYECTBA U B3aUMHON ITOMOIIIH;



- HHUIMUPOBAHME U IOAJIEPKKA HCCIENAOBATEIBCKOM JEATEIbHOCTH IIKOJbHUKOB B paMKax pealu3alud WMH HWHIUBUIYAJIbHBIX M TPYIIIOBBIX
MCCIIEIOBATEIBCKUX MPOEKTOB, YTO JIACT HIKOJIBHUKAM BO3MOXHOCTH MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHHS] TEOPETUYECKOH MpoOIeMbl, HaBBIK
reHepupoBaHus U 0GOPMIICHHSI COOCTBEHHBIX MIeH, HABBIK YBAKUTEIHHOIO OTHOLICHHS K YYXKUM HaeIM, 0hOpMIICHHBIM B paboTax IpYyrux MccieloBarTesei,
HaBBIK ITyOJIMYHOTO BBICTYIUICHUS TIEpel ayJUTOPUEH, apryMEHTUPOBAHHS U OTCTAWBAHUS CBOCH TOUKU 3PCHUS.

Onncanue y4eOHO-METOAUYECKOT0 1 MATEPUAIbHO-TEXHUYECKOr0 o0ecriedeHus1 00pa3oBaTeIbHOM AeSITeJIbHOCTH
IleuaTHble OCOOMS:
Lna yvawuxca:
1. Makapsrues, FO. H. Anrebpa: yaeOHuK 1151 7 kitacca oOmieodpa3oBarenbHbix yupexaenuii / FO. H. Maxkaperues, K. U. Hemxos, H. I'. Munmiok, C. b.
CyBoposa; nox pea. C. A. Tensikosckoro. - M.: [Ipocsemenue, 2015.
2. InmakTrdeckue MaTepuaisl o anredpe mis 7 kinacca / B.W. XKoxos, FO.H. Makaperues, H.I'. Munarok. — M.: IIpocsemmenne, 2014.
3. Anre6pa: unakr. matepuanst ans 7 ki. / JI. Y. 3BaBuy, JI. B. Ky3nenona, C. b»  CyBopoBa.- M.: IIpocBemenue, 2015.

CyBopoBa.- M.: lMpocBelweHune, 2015.
5. IlporpaMmer 001I€00pa3oBaTenbHBIX yupexaeHui. Anredpa. 7-9 kmaccel. CoctaBurens: bypmuctposa T.A. — M.: IIpocBenienne, 2009 r.



KanenaapHo-remaTudeckoe IJIaHUPOBAHUE Y4eOHOr0 MaTepuasia
no ajaredpe 7 Kjiaacc

Ne ypoka Coaep:xxanue yueOHOro MaTepuaJia Kou. Tpumepbie Koppexuus
4aCoB CPOKH M3YYCHHUSA
Boipa:keHus, ToxkecTBa, ypaBHeHus (21 ypokos) 21
1-5 [ToBTOpEHUE. 3)
Yucnossle BBIPAKEHUS
BxonHasi KOHTpoJibHAs padoTa.
0 Bripaxkenus ¢ mepeMeHHBIMU 1
7-8 CpaBHEHUS 3HAYEHUI BBIPAXKEHUI 2
9 CBolicTBa AeliCTBUH HAJ YMCIaMU 1
10-11 | ToxaectBa. ToxxaecTBeHHBIE TPe0Opa30BaHMs BRIPAKCHUN 2
12 Koumponvnas paboma Nel 1
13 YpaBHEHHE U €r0 KOPHU 1
14-15 | JluneiiHoe ypaBHEHHE C OJJHOM NMePEMEHHOMN 2
Pemenune 3a1a4 ¢ mOMOIIBIO YPaBHEHUIN
16-20 | Cpennee apudmeTrudeckoe, pazmMax 1 MoJa. 5
MennaHa, Kak CTaTUCTHUYECKasl XapaKTePUCTHKA.
21 Koumponvnas paboma No2 1
®yuknuu ( 13 ypokos) 13
9923 Yro Takoe ¢pyHkuus. Beruucienue 3naueHnil GyHKUIUN 11O 5
dbopmye
24-25 | I'padpuk pyHKIIMM 2




26-28 | JluneitHas pyHkums u e€ rpaduk 3
29-30 [IpsiMast mpONOPIMOHAIBHOCTD 2
32-33 | B3auMHoe pacnofiokeHre rpadMKoB JMHEWHBIX QYHKIIUH 3
34 Koumponvnas paboma Ne3 1
CreneHb ¢ HATYpaJbHBIM NMoka3aresieM (18 ypokos) 18

35-37 | OnpenesneHre CTEIEH C HaTypallbHBIM MOKa3aTelieM 3
38-39 YMHOXEHHUE U eJIeHUE CTEIICHEN 2
40-41 Bo3Benienre B cTeneHb NPOU3BEIICHUS U CTETICHU 2
42-44 OJHOYJIEH U €0 CTAHJAAPTHBIN BUJT 3
45-47 VYMHOKEHHE 0JHOYWICHOB. Bo3BegeHne oqHOWICHA B CTECICHD 3
48-50 | dyHKIMH FXZ, y=x3 U UX rpauku 3
o1 Koumponvnas paboma Ne4 1
52 AOCOII0THAS ¥ OTHOCHUTENIbHAS TTOTPEIIHOCTH 1
Mmuorouienbl ( 20 ypokoB) 20

53-54 | MHOTOWICH 1 €ro CTaHJAPTHBIA BHT 2
55-56 | CnosxeHHe U BEIYUTAaHHE MHOTOUYJIEHOB 2
57-59 | YMHOXeHNE OqHOYIEHA HA MHOTOWIEH 3
60-62 | BeiHecenue 00Iero MHOKATEIS 32 CKOOKH 3
63 Koumponvuas paboma Nes 1
64-66 | YMHO>XKeHHE MHOTOYJIeHa Ha MHOTOYJICH 3
67-69 | Pa3noskeHne MHOTOYJIEHA HA MHOYKHTEIIH CITOCOOOM 3

TPYIITHPOBKHU

70-71 | Jloka3aTelIbCTBO TOXKISCTB 2
72 Koumponvnas paboma Ne6 1
®opMyJIbI COKPAIIIEHHOTO YMHOKeHHus1 (24  ypOKOB) 24

7/3-75 | Bo3BeneHne B KBaJpaT CYMMBI M pa3HOCTH JIBYX BBIPAKEHUN 3
76-78 | Pa3jioskeHHE HA MHOXKHTEIM C TOMOLIBIO0 (hOPMYJI KBajpara 3




CYMMBI U KBaapaTa pa3HOCTH

79-81 | YMHOXEHHUE PA3HOCTH JIBYX BBIpQKEHUN HA UX CYMMY 3
82-84 | PazynoxxeHne pa3HOCTH KBaJAPATOB HA MHOKHUTEIU 3
85 Koumponvnas paboma Ne7 1
86-87 | Pa3nokeHne Ha MHOYKUTENIM CYMMBI M pPa3HOCTH KyOOB 2
88-90 | [IpeoOpa3zoBaHue 1IETOTO BRIPAKEHUS B MHOTOWICH 3
91-93 | [IpumeHeHHE pa3IMUHBIX CITOCOOOB /IS Pa3IOKCHUS Ha 3
MHOKHUTENN
94-95 | [Ipumenenue npeoOpa3zoBaHUM 1EIBIX BRIPAKECHUN 2
96 Koumponvnas paboma Ne§ 1
CucTeMbl JHHEHHBIX YpaBHeHHId (22 ypOKOB) 22
97-99 | JluneitHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMU 3
100-102 | I'paduk 1MHEHHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMU 3
103-106 | CucTeMbl IMHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU 4
107-110 | Crioco0 moacTaHOBKHA 4
111-113 | Cnioco0 cioxeHus 3
114-117 | Perenwue 3amad ¢ MOMOIIBIO CHCTEM YpaBHEHHIA 4
118 Konmponvuasn paboma Ne9 1
119-134 | O6o6marmee uTOroBoe nosTOopenue Kypea(16 ypokos) 16
135-136 2

Konumponvnasa paboma Nel() (umoeosas)




TexHuueckue cpeacTBa 00y4eHHs :

1) Kommerotep

NudopMannoHHO-KOMMYHHUKAaTHBHBIE CPEJICTBA:

TemaTnyeckue npe3eHTaluu

WuTtepHeT-pecypesl:

http://www.prosv.ru-caiit usnarenscrsa “IIpocsenienue”

http://festival.1september.ru-5 uay Ha ypok MareMaTHKH

http://www.fipi.ru- nopran naGopManMOHHOHN MOIIEPKKA MOHUTOPHHTA Ka4eCTBa 00pa30BaHMUsL.

KoHTpoIbHO-U3MepHUTEIbHbIE MATEPUAJIBI MO ajiredpe 1Js 7 Kiaacca
Konmponvnaa paboma Nel no meme: «Buipasrxcenusn. Toscoecmea»
Bapuanm 1
* 1. Haiiaure 3Hayenue Boipakenus 4/7 (8,37:2,7-8,7).
* 2. HaiimuTe 3Ha4eHne BeIpaxeHus 8X-3,7 mpu X= -2,6
* 3. Ynpoctute BeIpaXKeHHE:
a) 4b+2y-12b-y; 0) 40+6 (a-7)
B) 2p+(3p-4)-(4p-7) r) 3(c-1)-2(3c-5)
4. Yupoctute Beipaxkenue: 5|6 (12c+a) +2|3(3c-2a)
5. Packpoiite ckooku: 10y-(12y-(y-6))

Bapuanm 2
* 1. Haiinure 3HaueHue Beipakenus 2-6,72(15,42-13,02)
* 2. Haiiaure 3Ha4YeHus BoipakeHus 4X-7y mpu X= 7/12; y=-5/7.
* 3. YIIpoCcTHTE BBIpaKEHHE:
a) l4c - 14b+10b — 4c; 0) 5 (2x-3) +10; B)5a+(a-4)-(2a-3);
4. Yopoctute Boipaxenue: 0,4 (X—5y) + 1,5 2x—y).
5. Packpoiite ckobku: c-(3c¢-(5¢c-1))

r) 4 (x-5) — 2 (x+3)



Koumponvnana paooma Ne2 no meme: «Ypasenenue c 00HOI nepemMeHHO)

Bapuanm 1
1. Pemute ypaBHeHHUE:
a) 5x — 0,8= 2x +1,6; x—4 . 3
6)4 -2 (x+3)= 4 (x-5) B g g

2. Cama pemun Be 3aaauu 3a 35 muH. llepByto 3aauy oH peman Ha 7 MUHYT J0Jb1Ie, yeM BTOpyro. Ckoapko MuHYT Calia pean BTOpyro 3aaady?
1-2x x+3 2-4x

3. Pemute ypaBHeHMe

3 4 5
4. Haiinute cpeanee apudMeTndeckoe U pa3mMax psijia Yuce:
30, 40, 5, 8, 25
Bapuanm 2
1. Pemnte ypaBHeHue:
a) 7-2x = 4,5-7x; X _2x+6
6) 2(x-8)-5(x-+6) =2; B)l-g=—5—X

2. Tans B mKoJly cHavaja eeT Ha aBToOyce, a MOTOM UAET nemkoM. Besa nopora y Hee 3anumaer 26 muH. Vet oHa Ha 6 MUH J10yibliIe, YEM €1eT Ha
aBTOOyce. CKOJIbKO MUHYT OHa €JIeT Ha aBTo0yc?
3x—-7 2x x+4
3 2

4. Haiinute cpenHee apuMeTHUecKoe U pa3Max psiaa Yuce:
15, 20, 9, 11, 37

3. Pemure ypaBHEHUe

Koumpononaa paooma Ne3 no meme: «/luneiinas pynkyus»
Bapuanm 1

* 1. ®ynknus 3agana popmyioi y = 2x - 15. Onpenenure: a) 3HAYCHHUE Y, €ClK X =-3,5; 0) 3HAYCHHE X, TIPU KOTOPOM y =-5; B) IPOXOIUT JK TpaduK
¢dynkun yepes Touky K (10;-5).

* 2. a) [Toctpoiite rpaduk pyHKIHN ¥ =-3X - 3.

0) YkaxuTe ¢ MOMOIIBIO TpaduKa, MPU KaKOM 3HAYCHUU X 3HAYECHUE ) pasHo -6.

* 3. B oHOI 1 TOM ke cucTeMe KOOpPAUHAT ocTpoiTe rpaduku GyHKIui: a) y = 2X; 0) y = -4.

4. Haiigure KOOpAMHATHI TOUKH NlepecedeHust rpadukoB pyHKmit y=-10x - 9 u y = -24x + 109.

5. 3amaiiTe popmysioi THHEHHYIO QYHKITHIO, TpaduK KOTOPOH mapaiiesieH npsiMoi y = 8x +11 1 mpoxoIuT depe3 Havaao KOOpMHAT.



Bapuanm 2
* 1. ®ynknus 3agana popmynoii y = 5x+18. Onpenenure:
a) 3HayeHue y, eciu X =0,4; 0) 3HAYCHHE X, IPH KOTOPOM ) =3; B) IPOXOAHMT Jik Tpaduk GpyHKiuu yepe3 Touky C (-6; -12).
* 2. a) [loctpoiite rpaduk pynkuuu y = 2x + 4.
0) YKaxuTe ¢ TOMOIIbIO rpadrka 4eMy paBHO 3Ha4YeHHUe y mpu x=-1,5.
* 3. B o1HOI 1 TOM &e cucTeMe KOOpAMHAT ocTpoiite rpaduku GyHkuid: a) y = -0,5x; 6) y = 5.
4. HaitnuTe KOOpAMHATHI TOUKH nepeceueHus rpadukoB Gynkimii y=-14x + 32 u y = 26x - 8.
5. 3agaiite popmysol TMHEHHYIO QYHKIUIO, TpadUK KOTOPOU MapaiesieH IpsMoi y = 2x +9 U MpoXoAUT Yepe3 Hayalio KOOpIUHAT.

Konmponvnaa paboma Ned no meme: «CmeneHnsb ¢ HAmMypaibHbIM NOKA3AMeEEM)
Bapuanm 1
* 1. Haitgure 3HaueHue BoipaxeHus 1 - 5x?, pu x = -4.
* 2. BeimosinuTe NEeUCTBUS:
a)y ¥ 6) v 1y B) (V)% 1) ()",
« 3. Viipocrure Boipaxenue: a) -2ab® « 34 « b*: 6) (- 24°b%)°.
* 4. [Toctpoiite rpaguk GyHKIUH ) = x°. C IIOMOLLBIO rpaduka onpenenure 3HadyeHue y npu x = 1,5; x = -1,5.
25° x5°
5—7 )

5. Beruncnure:

Bapuanm 2
1

+ 1. Haiizure 3HaueHue BeIpaxenus -9p°, mpu p = - = .

« 2. Bemonnute aeiictsust: a) ¢« ¢ 6) ¢ 1 ¢ B) (¢Y)®; 1) (3¢)°.
* 3. Ypocture BbIpaXeHHE: a) -4x5y2 *311"; 6) (33
* 4. Iloctpoiite rpaguk ¢pyHkuu y = x°. C noMomibio rpaguka GyHKIUU ONPENETUTe, IPU KaKUX 3HAUEHUSAX X 3HAUE€HUE Y paBHO 4.
3% x 27
5. Beruncnure: ———.
81°
Konmpononas pavoma Ne5 no meme:  «Cnoscenue u gpluumanue MHO2041EHO6»
Bapuanm 1
* 1. Bemonnure aeiictus: a) (12aB - 5a) - (aB + 6a); 0) 5x(3x2 -2x -4).
« 2. BeIHecHTe 06IMi MHOXKHUTEIb 3a cKOOKH: a) 2ab - ab%; 6) 10x° -5x.



* 3. Pemnre ypaBHenue 5(x -3)=14-2(7-2x).
* 4. B tpex mecthix knaccax 91 ydenuk. B 6 «A» Ha 2 ydeHuka MeHble, 4eM B 6 «b», a B 6 «B» Ha 3 yueHuka Oombiie, 4eM B 6 «by». CKOJIBKO
yyalmxcs B KaKJ10M Kiiacce?
5. ¥Ympocture Boipaxkenue 3x (x +y+c¢)—-3y(x-y-c¢)-3c(x+y-c).
Bapuanm 2
1. BoinmonauTe necTBUs: a) (4y3 +15y) - (17y — yS); 0) 2a(3a -8 +4).
2. BeiHecuTe 00IIMIiT MHOKUTEIH 32 CKOOKH: a) 3x%+ Oxy; 0) 2x% + 6x*.
3. Pemute ypaBuenue 7 - 4 (3x - 1) =5 (1 - 2x).
4. B tpex xop3unax 56 xr si610k. Bo BTopoii kop3uHe Ha 12 kr s010K Ooblile, 4eM B IEPBOM, a B TpeThell — B 2 pa3a 0oJbliie, 4eM B nepBoil. CKOIbKO
KT 10JI0K B KaXKJI0M KOp3UHE.
5. Ympocrtute BelpaxkeHue 6a (a-x +c¢)+6x(a+x-c)-6¢c(a-x-c).
Konumponsnan paboma Neb no meme: «llpouzsedenue mnozounienoe»
Bapuanm 1
* 1. BeinmonHute yMHOXKEHHE:
a) (a-4) (a-2);6) 3x + 1) (5x -6); B) (62 +x) (22 -3x); ) (c + 1) (¢* + 3¢ +2).
* 2. Pa3joxuTe Ha MHOKUTENH: a) 2X (a - B) T a (a - 8); 0) 3x+3y + 6x +ey.
3. Ypocrute Beipaxenue 0,5X (4x? - 1)(5x°+2).
4. IlpencraBbTe MHOTOUJIEH B BUJI€ TPOU3BEICHUS:
a) 3x-xy—3y+y2; 06)ax-ac-ay+cy-cx—xty.
5. U3 npsamoyronpHOTo JMcTa (haHephbl BhIpE3alid KBaJAPATHYIO TUTACTHHKY, JIJIST 4YeTO C OJAHOM CTOPOHBI JiMcTa (haHephl OTPE3alu MOJ0CY IMHUPUHOMN 2
CM, a C JIpyroil, cocenneur, - 3 cm. Haiigure CTOpOHY MOJTy4YMBIIETOCs KBaApaTa, €CIM H3BECTHO, YTO €ro Iuiomaab Ha 51 cM® MeHble Mionaau
MPSIMOYTOJIbHUKA.
Bapuanm 2
* 1. Bemonuaute ymHOXKeHue: a) (X - 8) (x +5); 0) (3B - 2) (4B - 2);
B) 3y - 2¢) (y + 6¢); ) (B +3) (b* + 2b - 2).
* 2. Paznoxxute Ha MEHOKUTENH: a) 2x (x - 1) - 3 (x - 1); 6) 2a - 2b + ca - cb.
3. Ypocrute Beipaxenne 0,2y (5y° - 1)(2y* + 1).
4. IlpencraBbTe MHOTOUJIEH B BUJIE TPOU3BEICHUS:
a) a® +ae — 3a — 36; 6) Kp - kc - px +cx +c - p.
5. Bacceiin umeer npsimoyroiabHyto Gopmy. OnHa U3 ero CTO})OH Ha 6 M Oousblie Apyroil. OH OKpYKeH JOPOXKKOM, mupuHa Kotopoit 0,5 m. Haiiaure
CTOpPOHBI OacceiiHa, €CIH TUIONIAIb OKPY)KAIOIIEH ero JOPOXKKHU 15 M”.
Konmponvnasa paooma Ne7no meme:  «Dopmynivl COKPAULEHHO20 YMHOINCEHUA)
Bapuanm 1



* 1. [IpeoOpa3yiiTe B MHOTOYJICH:
a) (v - 4)% 6) (7x + @)%, B) (5¢ - 1) (5¢ + 1); 1) (3a + 2b) (34 - 2b).
« 2. Viipocrure Boipaxerue (a - 9)° - (81 + 2a).
« 3. Pa3noxuTe Ha MHOXHUTEIH: a) x° - 49; 6) 25x - 10xy + 7.
4. Pemnre ypasHenue (2 - x)° - x (x + 1,5) = 4.
5. Bomonnute aeiicteust: a) (7 - 2a) (2a +17); 6) Gx* + x)% B) 2 + m)* (2 - m).
6. Pa3noxxnure Ha MHOXKHTEIH: a) 4x2y2 -9a";0) 27m” + n".
Bapuanm 2
* 1. IIpeoOpa3yiiTe B MHOTOUJICH:
a) 3a +4),6) (2x-b)*; ) (b +3) (b-3); 1) (5y - 29) (By + 2v).
« 2. Viipocture Boipaxenue (¢ + b) (¢ - b) - (5¢° - b).
« 3. Pasnoxute Ha MHOXHTENIH: a) 25)° - a%; 6) ¢ + 4bc + 4b.
4. Peunte ypasHenne 12 - (4 - x)° = x (3 - x).
5. Bemonsute aeiictaust: a) (3x + %) (3x - )%); 6) (a® - 6a); B) (a - x)° (x + a)*.

6. Pasnoxute Ha MEHOXHTEH: a) 1004 - § b%; 6) x> +,°.

Konmponvnaa paboma Ne8 no meme: «llpeobpazoeanue yenvix evipasrxcenuil)

Bapuanm 1

* 1. Ynpocture BeIpakeHHE:

a) (x-3) (x-7)-2x (3x - 5); 6) 4a (a-2)-(a-422;13)2(m+l)2-4m.

« 2. PasnouTe Ha MHOKHTEIN: a) x° - 9x; 6) -5a° - 10ab - 5b°.

3. Ypocrute Beipaxenne (12 - 2y)° - 2(y + 3) gy -3) + 2y (2)° + 5).

4. PaznoxuTe Ha MHOXKHTETH: a) 16x" - 81; 6) x° - x - y2 - ).

5. JIOKaxKHTe, 4TO BHIPAKEHHE X° - 4x + 9, IIPH JIOGBIX 3HAYCHUSX X TIPHHIMACT TTOTOKHTEIBHBIC 3HAYCHNS.
Bapuanm 2

* 1. Yopocrure BelpaxxeHHeE:

a)2x (x-3)-3x(x+5);6)(a+7)(a-1)+(a-3)%8)3 (y +5)%- 3~

« 2. PasnoxuTe Ha MHOKHTENN: a) ¢ - 16¢; 6) 34 - 6ab + 3b%.

3. Ypocrure Bepaxenue (3a - a?)? - a® (a - 2) (a + 2) + 2a (7 + 34).

4. Paznoxure Ha MHOKHTeNH: a) 81a” - 1; 6) y2 -x*-6x-9.

5. JIOKaxKHTe, 4TO BHIPAKEHHE -a° + 4a - 9 MOXKeT IPHHIMATD JIIIb OTPHIATEIbHBIC 3HAYCHNSI.

Konmponvnaa paboma Ne9 no meme: «Cucmemvl TUHENHBIX YPAGHEHUIL»

Bapuanm 1



* 1. Pemte cucremy ypaBHEeHUM

4x +y =3,
6x -2y =1.
2. bank npojaan npeanpuHUMarenio r-uy Pazuny 8 obmuranwmii mo 2000 p. u 3000 p. Ckonbko obOaHranuii Ka)xa0ro HoMiuHajua Kynwi r-H PasuH, ecinu
3a Bce obnuranuu Obuto 3artadeHo 19000 p.?

3. Pemmre cuctemy ypaBHEHUI 4. Ilpsimas y = kx + b mpoxoauT uepe3
2(Bx+2y)+9=4x+21, touku A (3; 8) u B (-4; 1). Hanumwre ypaBHeHHE
2x +10=3- (6x + 5y). 9TOM MPSAMOH.

5| BeisicHUTe, UMEET TN pellIeHne CUcTeMa
3X-2y=1,
6x - 4y = 1.

Bapuanm 2

* 1. Pemnre cucremy ypaBHEHUIt
x-y=7,
2x+3y=1.

*R2. Benocuneuct exain 2 4 1o JiecHoit jopore u 1 4 o mocce, Bcero o npoexain 40 km. CKopocTs ero Ha mocce 0buia Ha 4 kM/4 0oJIblie, 4eM CKOpOCTb Ha
necHoit qopore. C Kakoil CKOPOCThIO BETIOCUTIEAUCT €XaJl 10 MI0CCe, U C KaKOU TI0 JIECHOU J1opore?
3. Pemmre cuctemMy ypaBHEHUI 4. Tlpsimast y = kx + b mpoxomgur uepes
2(3x-y)-5=2x-3y, touku A (5; 0) m B (-2; 21). Hamumwure
5-(x-2y)=4y+16. ypaBHEHUE ITOH MPSIMOH.
BrisicHuTe, IMEeT N1 peleHusl CUCTEMA U CKOJIBKO:
S5x -y =11,

{ 10 + 2y = -22.

Hmozosasa konmponvnas padboma no anzeope ¢ 7 Kuacce
Bapuanm 1
* 1. Ypocture BeIpaxkeHue: a) 3a’b « (-54°b); 6) (2x2y)3.
* 2. Pemnre ypaBuenue 3x -5 (2x + 1) = 3 (3 - 2x).
* 3. Pa3noxuTe Ha MHOXKUTENH: a) 2X) - 6y2; 6) a° - 4a.
* 4. Tlepumetp Tpeyronbarka ABC paBen 50 cm. CtopoHa AB Ha 2 cM Gombine ctoponsl BC, a ctopona AC B 2 pasa 6onbie croporsl BC. Haiiaute
CTOPOHBI TPEYTOJIBHUKA.
5. JIokaxuTe, 4TO BEPHO PAaBEHCTBO



(@a+c)(@-c)-b(2a-b)-(a-b+c)(a-b-c)=0.

Bapuanm 2
« 1. Vipoctute Boipaxerue: a) -2x1° * 3x°)°; 6) (-4ab®)%.
* 2. Pemnre ypaBuenue 4 (1 - 5x) =9 - 3 (6x - 5).
« 3. PasnoxuTe Ha MHOXHUTENH: a) a°b - ab’; 6) 9x - x°.
* 4. Typuct npomen 50 km 3a 3 ausi. Bo BTopoii neHb oH npomies Ha 10 KM MeHblle, YeM B MEepPBbIN JIeHb, U Ha 5 KM 0oJiblie, 4eM B TpeTuid. CKOIbKO

KAJIOMETPOB MPOXOIUIT TYPUCT KaXKIbIi JCHB?

5. JIoOKaXXuTe, 9TO MPH JIFOOBIX 3HAYCHUAX TIEPEMEHHBIX BEPHO PABEHCTBO

(x-y)c+y)-(a-x+y)(a-x-y)-a(2x-a)=0.

Ouenka NMCbMEHHBIX KOHTPOJIBHBIX PadoT, 00y4aomuxcs o MaTeMaTHKe.

OTBeT OLleHUBaETCsl 0TMETKOM «5», ecJIn:

- paboTa BBINTOTHEHA TOJHOCTHIO;

- B JIOTHYECKUX PACCYKJICHHUIX U 000CHOBAHUM PEIICHUS HET MIPOOEJIOB U OMIMOOK;

- B PEIICHNUU HET MaTeMaTHYECKUX OIMUOOK (BO3MOKHA OJIHA HETOUHOCTb, OTHCKA, KOTOpas HE SBJSETCS CIeICTBUEM HE3HAHUS WM HEMMOHUMAaHUs y4eOHOTo
MaTepuaia).

OTMmeTKa «4» CTABUTCH B CJIEAYIOIIMX CIyqYaaXx:

- YETBIPE 3a/IaHMsI BHIMIOJHEHBI MPABUIIBHO;

- paboTa BBIMIOJIHEHA TTOTHOCTHIO, HO 0OOCHOBAHMS IIATOB PELIEHUSI HEIOCTATOYHBI (€CTT yMEeHHEe 000CHOBBIBAThH PACCYKIEHUS HE SBUIIOCH CTIEUATbHBIM
00BEKTOM MPOBEPKH);

- IOTIYIIEHBI OJTHA WK €CTh JIBa-TPU HEJOYETa B BBHIKIIAJKAX, PUCYHKaAX, yepTexax (eciu 3TU BUbI pabOT HE SBISUINCH ClIeUaTbHBIM O0BEKTOM MPOBEPKH).
OtMeTKa «3» cTaBUTCH, €CJIN:

- TPH 3a/1aHUsI BBIIIOJHEHBI BEPHO;

- IOMyIIEeHO OoJiee 0THOM OMMOKH MIIh 00Jiee IBYX-TPEX HEIOYETOB B BHIKJIAJAKAX, UePTEKaX HO 00ydaromuiics 001aaaeT 00s3aTeTbHBIMUA YMEHUSIMHU 10
IIPOBEPSIEMOU TEME.

OTMeTKa «2)» CTABUTCHA, €CJIM:

- IOTIYIICHBI CYIIECTBEHHBIE OLTHOKH, MMOKa3aBIlKe, YTO 00yJaronuiicss He 001a1aeT 00s3aTeIbHBIMA YMEHUSIMH T10 TaHHOM TeMe B TIOJTHOU Mepe.






