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IHosicHuTeIbHAA 3aNMCKA.

Pabouas mporpamma mo anrebpe st 7 kinacca pazpaboTaHa Ha OCHOBE CIIEAYIOLIMX
HOPMAaTUBHO-TIPABOBBIX U HHCTPYKTUBHO-METOANUECKUX JOKYMEHTOB:

° Oenepanbhblii 3akoH Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii deneparum»
ot 29.12. 2012 rona;

. [Tpuxa3z MunucrepcTBa o6pazoBanust u Hayku PO ot 17.12. 2010 r. Ne 1897 «O6
YTBEPXKICHUH (pellepalbHOTO TOCYIApCTBEHHOTO OOpPa30BaTENBbHOIO CTaHAApTa OCHOBHOTO
o01rero oOpa3oBaHUsY;

o [Tpuxa3z MunucrepcTBa o6pazoBanus u Hayku PO ot 29.12. 2014 r. Ne 1644 «O06
BHECEHUU M3MEHEHUH B mpuka3 MuHuCTepcTBO 00pazoBanus U Hayku PO ot 17.12. 2010 r. Ne
1897 «OO6 yrBepkaeHunu ¢eaeparTbHOr0 TOCYIapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOT'O 00111er0 00pa3oBaHUs»;

o [Ipuka3z MunuctepcTBa obpazoanust u Hayku P® ot 30.08.2013 r. Ne 1015 (¢
M. W pomomunenusmu) «OO6 yrBepxkacHuu [lopsaka opraHu3anid W OCYIIECTBICHUS
0o0pa3oBaTeNbHON  JEATETBHOCTH IO OCHOBHBIM  00II€00pa30BaTENbHBIM — MPOrpaMMaM-
00pa3oBaTeNbHBIM MPOrpaMMaM HadyaJdbHOTO OOIIETr0, OCHOBHOTO OOINET0 W CPEaHEro oOIIero
o0pa3oBaHUY;

° [Ipukaz MunncrepcrBa mnpocBemieaus P® ot 28.12.2018 roma Ne 345 "O
denepanbHOM TmepeyHe Y4YEOHHUKOB, PEKOMEHIYEMbIX K HCIOIb30BAaHUIO MpPU peaTu3aluu
UMEIOIIMX TOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEeIbHBIX IPOrPaMM HAaYaJIbHOTO OOIIEro,
OCHOBHOTO OOIIETO, CpeTHeTo 0011Iero 0O0pazoBaHus"

o [Mocranoenenne dexepanbHOi CayX OBl 1O HAA30PY B CBETE 3alIUTHl MPaB
noTpeOuTenei u 61aronoay4us 4yeioBeKa, [ TaBHOTo rocy1apcTBEHHOTO CAaHUTApHOTo Bpaya PD
or 29.12.2010 r. N 189 «0O6 yrBepxkaennun CanlluH 2.4.2.2821-10 «CanuTtapHo-
SMHUJEMHONIOTHYECKHEe  TpeOOBaHMS K  YCJIOBUSM M OpraHu3aluu  OOydyeHus B
0011e00pa30BaTEIbHBIX YUPEKACHUIXY», C U3BMEHEHUSMU;

J [IpumepHble OCHOBHBIE O00pa3zoBaTeIbHBIE IPOrPaMMBbl HAYaJILHOTO OOIIEro
00pa3oBaHUsI M OCHOBHOTO OOINEro oOpa3oBaHMs, BHECEHHBIX B peecTp 00pa3oBaTEIbHBIX
mporpamm, OJIOOPEHHBIX (eAepaTbHbBIM yU4eOHO-METOIUYECKUM OO0BEAMHCHHUEM IO OO0IIeMy
oOpazoBanuto (mpotokon ot 08 ampens 2015r.Nel/5)

o Anrebpa. CoopHuk paboumx mporpamm 7-9 kimaccel. YueOHoe mocoOue
st OO. CocraButens bypmucrposa T.A.
o [Ipumepnas nporpamma. MaremaTtuka 5-9 Kiacchl;

OO0mas xapakTepucTuKa y4e0HOro npeamera, Kypca

B kypce anrebpel 7 kiacca MOXKHO BBIICJIUTH CIEIYIOLIIUE OCHOBHBIE COJEPKATEIbHBIC
JUHUAW: apu(METHKa; SJIEMEHTHI aiareOphl; BEpPOATHOCTh M CTaTuCTHKa. Hapsgy c 3Tum B
COJIEpKAHNE BKJIIOYEHBI JOMOJHUTEIbHBIE TEMbI IOJ PYOpUKOH «Jlis TexX, KTO XO4eT 3HaThb
OoJbIIey, YTO CBSI3aHO C peanu3anuei 1eneil OOIEeHMHTEUIEKTyalbHOTO M OOIIEKYIbTYPHOTO
pa3BuTHs yuamuxcs. CoxepkaHue KaxI0W M3 3THX T€M pa3BOPAuyMBAETCs B COAEpPKATEIbHO-
METOAMYECKYIO JMHUIO, MTPOHU3BIBAIONIYI0 BCE OCHOBHBIE COJAEPIKATENIbHBIC JIMHUU U CIYXKHT
LEeJIM OBJIAZICHUS YYAIMMUCS HEKOTOPbIMHM 3JEMEHTAMU YHHMBEPCAJIBHOIO MaTeMaTH4YeCKOIro
SA3bIKa W BIAJICHUA OINpPEACICHHBIMA HaBBIKAMH, a TaK JK€ CHOCOOCTBYET CO3JaHHIO
00IIEeKYILTYPHOTO TYMaHUTAPHOTO (POHA MU3yUEHHUS Kypca.

Conepxanue TUHUN «ApuUpMETHKa» CIYKUT GYHIAMEHTOM JUIS NANbHEHIIEro N3ydeHUs
y4YallUMUCS MaTeMAaTUKU M CMEXHBIX JUCLUIUIMH, CHOCOOCTBYET pAa3BUTHIO HE TOJBKO
BBIYUCIUTENBHBIX HAaBBIKOB, HO U JIOTHYECKOTO MBIIUICHUSA, (OPMUPOBAHUIO YMEHUS
N0JIb30BAThCsl AITOPUTMAMH CIIOCOOCTBYET Pa3BUTHIO YMEHHMH IJIAHUPOBATh M OCYIIECTBIIATH
NeSITeIbHOCTD, HAINPABICHHYI0 Ha pEIIeHHE 3a1ad, a TakKe MPHOOPETEHHIO NPAKTHUYECKUX
HaBBIKOB, HEOOXOJJMMBIX B IIOBCEHEBHOM KHU3HH.

Conepxanue JTUHAN «DJIEMEHTHI alnreOpbl» CUCTEMATU3UPYET 3HAHUSA O MAaTEeMaTHYECKOM
A3bIKE, IIOKa3blBas IpUMEHEHHEe OyKB i O00O03HAa4eHHs 4YHUCe] U 3alllCU  CBOMCTB
apu(MeTHUECKUX JEHCTBUH, a TakXke ISl HaxXOXKACHUS HEU3BECTHBIX KOMIIOHEHTOB
apuMeTUIECKHUX JEeHCTBUM



Jluans  «BeposTHOCTh W CTAaTUCTHKA» - OOS3aTENbHBI KOMIIOHEHT IIKOJIBHOTO
o0pa3oBaHMs, YCHIMBAIOIIUNA €ro MPUKIAJHOE U NPAKTHUYECKOE 3HauYeHHEe. DTOT MarepHal
HEO0OXOMM, MPEXAE BCETO, M (POPMHUPOBAHMS Y yUalTUXcsl QYyHKIIMOHATHLHOW IPAMOTHOCTH —
YMEHHsI BOCHPHHHMATh W KPUTHUYECKH aHAIM3UPOBATh HH(OpPMAIHIO, MPEACTABICHHYIO B
pa3nmuuHbIX ¢GopMax, MOHUMATh XapaKTep MHOTHUX pPEaTbHBIX 3aBUCUMOCTEH, MPOU3BOIUTH
npocteiimue pacuetsl. [IpM  W3ydeHWHM BEPOSTHOCTH M CTATUCTUKHA  OOOTamIaroTcs
MIPEACTABJICHUS O COBPEMEHHOW KapTHHE MHpPa M METOJaX €ro MCCIeI0BaHUsA, (OPMHUPOBAHUS
MOHWMAHUS PpOJIM CTAaTHCTUKM KaK MCTOYHMKA COIMAIBHO 3HAYMMOW WHGOpMaNUU U
3aKJIaJIbIBAIOTCA OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHHUS. .

Kypc anrebper 7 kiacca xapakTepU3yeTCsl MOBBIIICHHEM TEOPETHUECKOTO OOYYCHHS,
MOCTETICHHBIM YCHUJICHUEM POJIM TEOPETHYECKUX OOOOIICHUH M NETyKTUBHBIX 3aKIIOUCHHM.
[IpuknanHas HampaBICHHOCTh Kypca OOECHedYMBACTCS CHCTEMAaTHYECKHM OOpalieHHeM K
MpUMepaM, PACKpPhIBAIOIIMM  BO3MOXKHOCTHM NPUMEHEHUS MATEMATUKH K  HM3YYEHHUIO
JIEUCTBUTEIIBHOCTH U PEIICHUIO MPAKTUYECKUX 3a]1a4.

ey u3yyenus npeamera
B nanpaenenuu nuunocmnozo pazeumus:
1) pa3BuUTHE JOTUYECKOTO W MPAKTHYECKOTO MBIIUICHUS, KYJIBTYPhl pPEYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
2) ¢hopMUPOBAHHE Y YYALTUXCSI UHTEIUIEKTYabHOM YECTHOCTU M OOBbEKTHUBHOCTH, CIIOCOOHOCTH
K [IPEOJIOJICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BBITEKAIOIINUX 13 OOBIIEHHOTO OIBITA;
3) BOCIIUTAaHUE KAYECTB JTUYHOCTH, 00ECIIEUHBAIOIINX COITUAIBHYI0 MOOMIBHOCTh, CIOCOOHOCTh
MPUHUMATH CAMOCTOSITENIbHbIE PEIICHNUS;
4) dopMupOBaHHE KA4YE€CTB MBIIUICHUS, HEOOXOAMMBIX I aJanTalii B COBPEMEHHOM
nH(pOpPMaITMOHHOM OOIIIECTBE;
5) pa3BUTHE HHTEpECca K MaTeMaTHY€CKOMY TBOPYECTBY M MATEMAaTHIECKUX CITIOCOOHOCTEH.
B npeomemmnom nanpaeienuu:
1) oBnazeHre MaTEeMaTHYECKUMH 3HAHUSMH W YMEHHUSMHU, HEOOXOAMMBIMU ISl TPOJIOJDKEHUS
oOydeHus B 001e0o0pa3oBaTeNbHBIX YUPESKICHUSAX, HU3YYEHHE CMEXHBIX JIUCHUIUIMH,
MPUMEHEHUS B TTIOBCETHEBHOM JKU3HH,
2) co3zmanme ¢GyHAAMEHTa JUIsi MaTEMaTUYeCKOro pa3BUTHS, (OPMHUPOBAHUS MEXAHH3MOB
MBIIUICHHS, XapaKTePHBIX JIJIT MATEMAaTUIECKOU e TEIILHOCTH.
B memanpeomemnom nanpaenenuu:
1) ¢popmupoBaHue mpeAcCTaBICHUI O MaTEMaTHKE KaK YacTH OOIIEYeTOBEUECKON KYIbTYpPBI, O
3HAYUMOCTH MaTEeMaTHKHU B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOIO O0IIIECTBA;
2) pa3BUTHE TPEACTABICHUNA O MaTeMaTHKe Kak QopMe OMUCaHUS M METOJAE IO3HAHUS
NEHCTBUTENBHOCTH, CO3JaHHe YCJIOBUH JUIsi TPUOOpETEeHHs MEepBOHAYAIBLHOTO  OIbITa
MaTEeMAaTHYECKOTO MOJICITHPOBAHUS;
3) ¢opmupoBaHue OOIMX CHOCOOOB MHTEIUICKTYIbHOW JESITEIIBHOCTH, XapaKTEePHBIX s
MATEeMATHKU U SIBISIONIMXCS OCHOBOM IMO3HABATENBHON KYIbTYPBI, 3HAYMMBIX ISl Pa3IMYHbIX
cdep yenoBeYeCcKOM NesITEIbHOCTH.
Mesicnpeomemmuwie ceasu.

1. AnreOpanueckue BBIpaKEHUS — BCTPEYAIOTCS B (PU3UKE MPU HU3YYCHUH TEMBI:
I'pagyvpoBanue MpyXUHBI U U3MEPEHHUE CUJT THHAMOMETPOM.

2. Tema OpHOYNEHBI U MHOTOWICHBI BCTPEYAETCS B XUMHUM MPU U3YYEHUHU TeMbl Pazmepsl
MOJIEKYJL.

3. CreneHb ¢ HaTypaJbHBIM TMOKa3areneMm, CTaHIapTHBIA BUJ OJHOWICHA, YMHOXKEHUE
OJTHOYJICHOB, MHOTOWIEHBI, TpuBeAeHUE TOM00HbIX, ClIO)KEHHEe ¥ BbIUUTAHUE
MHOTOYJICHOB, YMHOXX€HHE Ha 4YHMCIO M OJHOwWIeH, JleleHue OJHOYIEHOB U
MHOTOYJICHOB, Pa3no)keHue MHOTOWICHOB HA MHOXHUTENU — B (PHM3UKE COOTBETCTBEHHO
npu u3ydeHuu teM: Enuanier macesl, M3Mepenue o0bemMoB Tei, M3Mepenne maccel Tena
HAa pBYAXKHBIX Becax, OmpeneneHue IJIOTHOCTH TBepAoro Tena, [paduueckoe
n300pakeHHE CHJI, MOMEHT CWJibl, PaBHOMepHOe JIBWKeHue, BzammoneicTBue Te,
Macca, II0THOCTh, PaboTa, MomtHoCTh, SHEprus, KIT/I.



Hean usyyenust Kypca aaredpsl B 7 Kjacce

Lenbto n3ydenus Kypca ainredpsl B 7 Kiacce sBISETCS:

e chopMUpOBaTh  NPAKTUYECKWE  HABBIKM  BBIMOJIHEHHUS  YCTHBIX,  MHCHhMEHHBIX,
WHCTPYMEHTAIBHBIX BBIUMCIICHUN, Pa3BUTh BRIYUCIUTEIBHYIO KYIbTYPY;

e OBJIQJICTh CHUMBOJIMYECKUM S3BIKOM anreOpbl, BbIpadoTaTh (POpMalIbHO-ONEPATUBHbBIE
anreOpanvdeckKue yMEHUS M HAYYUThCS TMPUMEHATh UX K PEHICHUI0 MaTEeMaTHYeCKUX |
HEMaTeMaTUYECKUX 3a/1a4;

e U3YyYUTh CBOWCTBA H TpadUKH DIIEMEHTAPHBIX (YHKIMA, HAYIUTHCS HCIOIB30BATh
dbyHKIIMOHaIbHO-TpadUUecKue TMPEACTaBICHUs JJIs ONHCAaHWS U aHajdu3a peajbHBIX
3aBHCHUMOCTEI;

e Da3BUTh JIOTUYECKOE MBIIUICHHE U PeYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOANWTH HECIOXKHBIE CHUCTEMATH3al[Ud, MPHUBOJUTh MPUMEPBI U  KOHTPIPHUMEPHI,
UCIIOJIb30BaTh Pa3jIMyHbIC SI3bIKM MaTEMaTHKHU (CIOBECHBIH, CHUMBOIMYECKUN, rpaduueckuii)
JUTSL WJUTFOCTPAIIUH, HHTEPIIPETAIlNH, apTYMEHTAIIMH U JOKA3aTelIbCTBA;

e cdhopMUpOBATh MPEICTaBICHUS 00 H3Y4aeMbIX MOHATHSIX U METOAAX Kak Ba)KHEHIINX
CPEICTBAaX MaTeMaTU4YECKOT0 MOJIEIMPOBAHUS PEATBHBIX MPOLIECCOB U SIBJICHUM.

B ocHoBe 00yueHMsI MaTeMaTHUKU JICKUT OBJIAJICHHE YYALIUMUCS CIEAYIOIIUMU BHUIAMU
KOMITETCHIIMI: TPEIMETHOW, KOMMYHUKATHBHOHN, OpPraHW3allMOHHONW W OOIeKyIbTypHOH. B
COOTBETCTBUHU C ITUMH BHJAMU KOMIETEHIIMM BBIAEIEHBI OCHOBHBIE COJEPKATEIbHO-LIEIEBbIC
HaIpaBJieHUs (JIMHUU) PAa3BUTHUS yYaIIUXCS CPEICTBAMU MpPEeIMETa MaTeMaTHKa.

IIpenmeTrHasi KommeTeHuMs. 31eChb IOJ NPEIMETHOW KOMIIETEHIIMEN MOHHUMAETCs
OCBEJIOMJICHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaT€MaTHYECKHX TMpEeACTaBICHUN U
OBJIJICHUE HMHU OCHOBHBIMH TPEIMETHBIMU yMeHUSIMU. DopMHUpYIOTCA  CIEQYyIOIINE
oOpa3yromue 3Ty KOMIETEHIMIO MPEACTABICHUS: O MAaTEMaTHUYeCKOM S3bIKE KaK CpeliCTBE
BBIPQKEHHUSI MaTeMaTHYECKMX 3aKOHOB, 3aKOHOMEPHOCTEM MW T.J.; O MaTeMaTHYEeCKOM
MOJIEJTMPOBAHUHU KaK OJJHOM M3 BaXKHBIX METOJOB MO3HaHUA Mupa. DopmupyroTcs ciemyronue
oOpa3ylonye 3Ty KOMIIETEHIMIO YMEHMS: CO3/1aBaTh IMPOCTEHIINE MaTeMaTHUYECKHUE MOJIENH,
pabotaTh € HHMH U MHTEPHPETUPOBATH TOJYYEHHBIE pE3YyNbTaThl; MNpUOOpeTaTh U
CUCTEeMATHU3UPOBATh 3HAHUS O CIOCO0AX PEIICHHs] MaTeMaTHYEeCKUX 3a]a4, a TakKe MPUMEHSTh
9TH 3HAHUS U YMEHUS 7Sl peUICHHUs] MHOTHX KHU3HEHHBIX 3a/1a4.

KoMMmyHuKkaTHBHAS KOMNETeHUHA. 37eCh I10J KOMMYHHKATUBHOW KOMIIETCHIIUEH
MOHUMAETCS CPOPMUPOBAHHOCTb YMEHHS SICHO M YETKO H3JIaraTb CBOM MBICIIH, CTPOUTH
apryMEHTHPOBAHHBIEC PACCYKJICHHs, BECTU IUAJIOT, BOCIIPUHUMAs TOUKY 3pEHUsI cOOeCeIHUKa U
B TO € BpeMsl IOJIBEpras ee KpUTHUEeCKOMY aHanu3y. @opMHUpYIOTCS cieayroue oopas3yolne
3Ty KOMIIETCHLIMIO YMEHHUS: U3BIEKaTh MHGOPMAIMIO M3 Pa3HOTO0 poJa HCTOYHHKOB,
npeoOpa3oBhIBas €€ MPU HEOOXOAMMOCTH B Ipyrue GopMbI (TEKCTHI, TAOIUIIBI, CXEMBI U T.1I.).

Opranu3anuoHHasi KOMIeTeHIHUsl. 31eChb [0 OpPraHU3alMOHHON KOMIIETEHLMEN
NOHUMAaeTcs CHOPMUPOBAHHOCTh YMEHHUS CaMOCTOSITENIbHO HAaXOAWTh U  TPHUCBAaUBATh
HEOOXOAMMBIE Y4YalIUMCS HOBble 3HaHUSA. DOPMHUPYIOTCS CIeAyloIlue o00pa3ymomue 3Ty
KOMITETCHIIMIO YMEHHUsI: CaMOCTOSITEIbHO CTaBUTh Yy4eOHYIO 3amauy (11eib), pa3OuBaTh ee Ha
COCTaBHBIE YACTH, Ha KOTOPBIX OYyJEeT OCHOBBIBATHCS IMPOLIECC €€ PELICHUS, aHAJU3UPOBATh
pe3ynbTar NeWCTBUS, BBIABIATH JONYLUIEHHbIE OUIMOKM W HETOYHOCTH, HCHPABIATH HX U
MPEJICTABIISITh MOJIYYEHHBIM pe3yabTaT B (opMe, JETKO JOCTYIMHOW AJisi BOCIPHUSTUS IPYTHX
JIIOZIEH.

OO0meKyJIbTypHAsT KOMIeETeHNusl. 37eCh TOJ OOMICKYyIbTYpHOW KOMIIETEHIIUEH
MOHUMAETCS OCBEJOMJICHHOCTh IIKOJIBHUKOB O MaTeMaTHKE KaK 3JIEMEHTE 00IledyeoBeYecKOn
KYJIBTYpPbI, €€ MECTE€ B CHCTEME APYTUX HayK, a TAaKK€ €€ POJM B Pa3BUTUM IPEICTaBJICHUN
YyelloBeYeCTBa O IENOCTHOW KapTuHe Mupa. PopMupyrorcs cieayiomue oOpa3ymoliue 3Ty
KOMIIETEHIIMIO MPEJCTAaBICHUA: 00 ypOBHE pPa3BUTHs MAaTEMAaTUKU Ha PA3HBIX HMCTOPHYECKUX
JTamnax; O BBICOKOM MPAKTUYECKOW 3HAYMMOCTH MAaT€MaTHUKHU C TOYKH 3pPEHUS CO3[aHUs U
pPa3BUTHUS MaTEpPHATBLHOW KYJIbTYPHI YEIOBEYECTBA, a TAKKE O BAKHON pPOJIM MAaTEMATHKHU C
TOYKH 3peHUS (OPMHPOBAHMM TaKUX 3HAYUMBIX YEPT JUYHOCTH, KaK HE3aBHUCHUMOCTb H
KPUTHYHOCTH MBITIIICHUS, BOJISI 1 HACTOMYHUBOCTH B IOCTHKEHUU IIENIU U JIP.

B pamkax yka3aHHBIX JIMHUH PELIAIOTCA CJIeIYIOLHe 3a1a4n:



* OBJIAJICHUE CHCTEMON MaTeMaTHUECKUX 3HAHUI U yMEHU, HEOOXOAUMBIX JUIsl IPUMEHEHHS B
NPAaKTUYECKOHN eATENbHOCTH, U3YUEHHS] CMEXXHBIX AUCLUIUINH, TPOAOKEHHS 00pa30BaHus;

* (hopMUpPOBaHME UHTEIUIEKTA, & TAKXKE TMUYHOCTHBIX KAYECTB, HEOOXOIUMBIX UEIIOBEKY JJIS
IIOJIHOLIEHHOH JKU3HU, Pa3BUBAEMbIX MAaTEMATHKON: SICHOCTH U TOYHOCTH MBICIIU, KpUTHUHOCTH
MBILUICHHS], UHTYULIAH, JIOTHYECKOTO MBIIUICHUS, JIEMEHTOB aJITOPUTMHUYECKON KYIbTYPBI,
IPOCTPAHCTBEHHBIX MPEJICTABICHU, CIIOCOOHOCTH K MPEOJ0JICHUIO TPYIHOCTEH;

* (hopMupoBaHKE PEACTABICHUN 00 HIEAX U METO/IaX MaTEMATUKU KaK YHUBEPCAIbHOI'O SI3bIKA
HAyKH U TEXHUKH, CPEACTBA MOAEIUPOBAHNUS SIBJIEHUI U ITPOLIECCOB;

* BOCIIUTAHUE OTHOILIEHHS K MaTEMAaTUKE KaK K YaCTH 00Ie4eI0BEeYEeCKON KYIbTYpBI,
(opMHpOBaHUE TOHUMAHUS 3HAYMMOCTH MaTEMaTUKH [yl HAYYHO-TEXHUYECKOT 0 Iporpecca.

MecTo npeamera B 0a3MCHOM Yy4eOHOM IJIaHe

CormacHo AeUCTByOIIEMYy 0a3UCHOMY Y4eOHOMY TuiaHy mpu 34 ydeOHBIX HEACNsIX B TCUCHHE
OJTHOTO yueOHOTo roja pabouas mporpaMma Juisi 7 Kjiacca npeaycMaTpuBaeT ooydeHue anredpe
B 00beMe 3 Jaca B Heaelro - Bcero 102 yacoB B rog.

Pazoen 1. Buipasicenus, mosxcoecmea, ypasHeHusi.

B nmanHoM pasnene cucTeMaTu3upyIOTCs, 0000IIAl0TCS U YIITyOIsIOTCS TOJTY4YEeHHBIE B 5
— 6 KJaccax HayajlbHbIE CBEJICHUS O YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUAX, MPEe0Opa3OBaHUIX
BBIpaXEHUM, ypaBHEHMSIX. C TOHATHEM «UUCIOBOE BBIPAKEHHE» U «3HAYEHUE YHUCIOBOIO
BBIPAKEHUS» YYalIUeCs YK€ BCTPEYAINCh B MPEAbIIyIIMX KiaccaxX. [IpuHIMNManIbHO HOBBIM
JUISL HUX SBJIETCS IOHATHE «UHMCIOBOE BBIPAKEHUE, HE HMEIOLIEE CMBICIA». JTO IOHATHE
UCIIOJIB3YETCSl B JIaJbHEWIIEM KakK OINOPHOE, KOTJa pAacCMATPUBAKOTCA BBIPAKEHUS C
NIEPEMEHHBIMH, HE UMEIOIINE CMBICIIA IIPU HEKOTOPBIX 3HAYEHUSIX IIEPEMEHHBIX.

ToxxmecTBeHHBIE TIpeoOpa30BaHMs BBIPAKEHUW TMPEACTABISIIOT COOOH OIHY W3
BOXHEHIINX COJEpXKATENbHBIX JHUHUNA Kypca anreOpsl. B maHHOM pasjene paccMaTpuBaroTCs
CBOWCTBAa JECHUCTBUM HaJ YUCIAMU W HUX [PUMEHEHHUE [JI BBIIOJHEHHS NPOCTEHIINX
npeoOpa3oBaHuid. DTO TO3BOJIAET MOATOTOBUTH YYalIMXCAd K OCO3HAHHOMY BOCIIPHUSTHIO
BBOJAMMBIX IOHSATHM: TOKJIECTBEHHO paBHBIE BBIPAKEHUS, TOXKIECTBA, TOXKJIECTBEHHBIE
npeoOpa30BaHMsl BRIPAKEHUH.

[lo mepe Toro xak BBOAATCS HOBBIE BHJbI BBIPQKEHMM M M3y4YarOTCSl TOKIECTBEHHbIE
npeoOpa3oBaHus H3THUX BBIPAXKEHUH, pacHIUpSEeTCs KpYr paccMaTpUBAaEMbIX YpaBHEHHUU.
CucTeMaTu3upyIOTCs U YIIyOJIsIOTCS TaKUe MOHATHS, KaK «ypaBHEHHUE», «KOPEHb YPaBHEHUS»,
CMBICJI 33JIaHUSl «PEIIUTh ypaBHEHHE». HOBBIM SBIIAETCS MOHATHE PABHOCWIBHOCTH YPaBHEHHUM.
3agaya COCTOUT B TOM, YTOOBI y4yalllMecsl YCBOMJIM CMBICI MOHATHUS paBHOCWIbHOCTH. Criemyer
YVACIUTh 0c000€ BHUMAHUE PACCMOTPEHHUIO JIMHEWHOTO YpPaBHEHMsI C OJHOM NEPEMEHHOW Kak
yYpaBHEHUS C JBYMS TapaMeTpamu.

B o3tOoM pasgene ywammecs 3HAKOMATCA C NPOCTEUIIMMHM  CTaTUCTUYECKUMH
XapakTepucTukamu. X conepkaTelbHbI CMBICI Pa3bACHIACTCS Ha INPOCTEHIIMX MPUMEpax.
Vyamumecs AOMKHBI 3HAaTh COOTBETCTBYIOIIME ONPEICICHUS, HAYyYUTHCS HAXOOUTh 3TH
XapaKTEPUCTUKHU B HECIIOKHBIX CUTYALUSX, IOHUMATh UX MPAKTUYECKUN CMBICT B KOHKPETHBIX
ClIyvasix.

Ilenu uszyuenus pazoena:

* CHUCTEeMaTU3UpPOBaTh U OOOOIIUTH CBEIECHUS O YUCIOBBIX U OYKBEHHBIX BBIPAKEHUSIX,

IIOJIyYE€HHBIE ydalIuMucs B 5 — 6 Kiaccax;

* chopMupoBaTh HAYaJbHOE TPEIACTABICHHE O MpeoOpa3oBaHUSIX BBIPAKEHUN C

[IEPEMEHHBIMU;

*CHCTEMAaTU3UPOBATh U PACIIMPUThH CBEJIEHUS 00 YpaBHEHHUSX, MPOJOJDKUTH paboTy MO

(GopMHpOBaHHIO yMEHHWH pemaTh YpaBHEHHs M HCIONb30BaTh HX JUIS PELICHUS

TEKCTOBBIX 33]1a4;

* chopMupoBaTh y ywamuxcs MpeACTaBICHHE O MPOCTEHIINX CTaTUCTHYECKUX

XapaKTEPUCTUKAX U UX UCHOJb30BaHUU NIPU aHAIN3E JAHHBIX, IIOJIYUCHHBIX B PE3YJIbTATE

UCCIIEJOBAHMSL.

Pazoen 2. @ynkyuu



BBenenuto noHATHs «QYHKIUS» TPEIIIECTBYET PACCMOTPEHHUE MPUMEPOB 3aBUCUMOCTEH
MEXIy MepeMeHHbIMU. Ha 3THX mpuMepax pacKpbIBaeTCs COJCp)KAHUE TaKWX IMOHSATHH, Kak
«3aBUCUMBIE TIEPEMEHHBIE» U «HE3aBHCHMbIE IE€peMeHHbIe». BaxkHo o0paTuTh BHHMMAaHUE
yUalxcs Ha TO, YTO TEPMHUH «(QYHKIUS» YIOTPeONsieTcs B ABYX CMBICIaX: UM 0003HAYAETCs
KakK ONpeeIEHHOr0 BHU/Ia 3aBUCMMOCTh OJTHOM MEPEMEHHOM OT APYroM, Tak M caMa 3aBHUCUMAast
nepemeHHas. K BaxHeHmmM (QyHKIMOHAIBHBIM TMOHSATHSAM OTHOCHTCS TOHSTHE «00JacTh
onpeneneHus GyHkmuny. Ocoboe BHUMaHUE yIeIseTCs 3a1aHii0 QYHKIIMH (GOPMYIIOH.
OTaensHO paccMaTPHUBAIOTCS MPsiMasi MIPOMIOPIUOHAILHOCTD U JJMHEHHAS (PYHKITNH, UX TpapuKu
Y CBOMCTBA, TECOMETPUUYCCKUM CMBICT uncel k u b.

Ilenu uszyuenusn pazoena:

* O3HAKOMHUTbH C TOHATUSAMH «(YHKIHSI», «00JaCTh ompenenacHus QyHKIUN», «rpadux

GyHKITUNY;

* 03HAKOMUTH C TTOHATHUSMH MPSMOHN TTPOMIOPITMOHATILHOCTH U JIMHEHHOW (PYHKITHH,

BbIpAa00OTAaTh YMEHUS CTPOUTH U YUTATh rPauKu 3TUX (PYHKITHI

Pazoen 3. Cmenens c HamypanbHblM ROKA3AmMeneM.

W3ydyeHne Marepuana Ha4MHAETCSl C BBEICHMS OIPENCICHHUS CTENCHH C HaTypaJlbHBIM
nokaszarenaeM. Heo0xoanMo, yTOOBI yyaliuecs: YCBOWJIM CBOWCTBA CTENEHH C HATypalbHBIM
IIOKA3aTeNeM, BBITEKAIOIINE U3 IIPABWIIA YMHOKEHUS MOJOKUTENBHBIX U OTPULIATEIBHBIX YUCEI
U IpaBUJIa YMHOXKCHMS HA HOJIb. BaXHBIM SBIIIETCS BOIPOC O IOPSAAKE INCHCTBUM, KOTOPBIH
IIPUHSAT IIPY BBIYMCICHUU 3HAYECHHUN BBIPAKEHUH, CONEPIKAIUX CTEIEHU.

@opMabHBIX ONpEeNIEHU TMOHATUS OJHOWIEH M CTaHAAPTHBIA BUJ OJHOYIEHA He Jaércd,
COJlep’)KaHWE OSTUX TOHATUU Pa3bsACHAETCS HAa KOHKPETHhIX mpuMmepax. Ocoboe BHHUMaHUE
yaenseTcsl ciaydar, Korga koddgduuueHT omHowieHa paBeH 1 wiam -1. [lpum wu3ydenun
YMHOXKEHHS OJJHOWICHOB U BO3BEJICHMS OJJHOWJICHA B CTEIEHb y4alllMecs COBEPIICHCTBYIOTCS B
BBITIOJIHGHUH JIUCTBHM cO cTemneHsMHU. JlanbHeiinee pa3BUTHE MMOdy4daeT (YHKIMOHATbHAS
JUHHS HA TIpUMepe U3Y4YeHHS CBOMCTB (YHKITUH y=x2 u y=x3 u ux rpadukoB. [Ipu nzydenun
JAHHOW TEMBbI yyallldecs MOJIydaloT MEepBble MPEACTaBlIeHNEe O TpadUyecKoOM CIoco0e perieHnn
YPaBHEHHSI, €r0 OCOOCHHOCTSX.

Lenu uzyuenus pazoena:

* 03HAKOMHUTH CO CBOMCTBAMHU CTEIIEHEH C HaTypadbHBIMU [TOKA3aTESIMU U BEIPa0OTATh

YMEHHE BBIMIOJIHATh YMHOXKEHHE U JIeJIEHUE CTETIeHEN, BO3BECHHE CTENICHH B CTEIICHb;

* BBECTH MOHSATUE OJHOWICHA, TIPOJAOKUTH (POPMUPOBAHUE YMEHHUSI BHITTOJIHATD

JEHCTBHS CO CTETICHSAMHU C HATYpaJbHBIMH ITOKa3aTeIsIMU, O3HAKOMUTDH CO CBOMCTBaAMH U

rpaduKkamMi GyHKIHHA y=X" I y=X".
Pazoen 4. Muozounenoi.

B stom pazgene 3akmagpiBaeTcs (yHOAMEHT A M3YYEHUS MPeoOpa3oBaHHUM IENbIX
BBIDOKCHHH C HCMOJb30BaHUEM (OPMYJ  COKpAmIEHHOTO YMHOXEHHUS, JCHCTBUUA C
panroHaJIbHBIMU ,Z[pO6$IMI/I, KBaApPAaTHBIMU KOPHAMH, CTCICHAMH C ICJIbBIMU ITOKA3aTCIAMH, C
KOPHSIMM N-0il CTEMeHH M CTENeHsAMH C JpOOHBIMU TIOKa3aTensMu. BBoasATCS MOHATHS
«MHOTOYJIEH», «CTAHJAPTHBIM BUJ MHOIO4YIEHa», «CTENeHb MHOrouwieHay». PaccmarpuBaercs
CJIO)KEHHE W BhIYUTAHHE MHOTOYJICHOB, YMHOKEHHE OJHOWJIEHA Ha MHOTOYJIEH, MHOTOYJIEHa Ha
MHOI'O4YJICH, a TaKK€ JBa OCHOBHBIX cnoco6a PA3JI0KCHUS MHOTOWICHA HAa MHOKUTCIIHN. OCO60€
MECTO OTBOJUTCS TEKCTOBBIM 3a/ladaM, pEIIaeMbIM C IOMOILNBIO YpaBHEHHWH, a Takxke
YpaBHCHUAM, pCIIaCMbIM MCTOIOM PA3JIOKCHHA HA MHOKHUTCIIN.

Lenp u3ydyenus paszzgena:

® (O3HAKOMHUTH C IIOHATHUAMHU <«MHOI'OYJICH), ((CTaHHapTHBIﬁ BUJ MHOI'OYJICHA»,
«CTCIICHb MHOI'OWJICHa» U C(bOpMI/IpOBaTB YMCHHC BBIIIOJIHATL CJIOXCHUC U
BbIUWTAHHUE MHOTOUYJICHOB;

e chopmupoBaTh yYMEHHE TPe0oOpPa30OBLIBATH IMPOW3BEIACHHE OJHOWICHA U
MHOI'O4JICHa B MHOT'OYWICH CTAHAAPTHOI'O BUJAa U HNPUMCHATL 3TO HpeOGPaBOBaHI/Ie



IpH pEUICHUH ypaBHEHUH, a TAaK)KE YMEHUE BBITIOJHATH Pa3ioKeHHE MHOTOYJICHA Ha
MHO>KUTEH MTyTEM BEIHECCHHSI 0OIIEr0 MHOKHUTEIS 32 CKOOKH;

e chopMHpOBATH YMEHHE MPEOOpPa30BBIBATh MPOHM3BEICHHE BYX MHOTOWICHOB B
MHOTOYJICH CTAaHAAPTHOTO BH[A, & TAKXKE BBHITIOIHATH Pa3lioKeHWE MHOTOWICHA Ha
MHOXHTEJH CIIOCOOOM IPYIITUPOBKH.

Pazoen 5. @opmynvl COKpauyeHn020 YMHOMCEHUA.

[Ipy wu3ydeHuu pazgena BaXHYIO pOJb WrpacT TOHUMAaHUE CTPYKTYPBI
BBIp@XEHUS. Yualiuecs IOJDKHBI MPaBUIbHO MPUMEHATh TaKHe TEPMUHBI, KaK KBaapar
CYMMBI, CyMMa KBaJIpaTOB, KBaJIpaT Pa3HOCTH, Pa3HOCTh KBAJPaTOB, KyO CyMMBI, CyMMa
KyOOB, Ky0 pa3HOCTH, pa3HOCTb KyOoB. CrnemyeT oOpaTuTh BHUMAaHHE , UYTO yKa3aHHBIE
(GOpMyIbI MUPOKO TPHUMEHSIOTCS IS Pa3lIOKEHUsS MHOTOYJICHAa Ha MHOMXKUTEIH.
BBoguTcss  moHsATHE  1EIOTO  BBIpAXKEHHS U OOOCHOBBIBAETCSI  BO3MOXKHOCTD
peoOpa3oBaHus JFOOOTO MENOro BRIPAXKEHUS B MHOTOWICH. Pa3nokeHne MHOTOUICHA HA
MHOXHUTEH MPOBOAUTCS 0€3 yKazaHHsI KOHKPETHOTO CTIoco0a.

Lenv uzyuenus pazoena:

® BEIPA0OTAaTh YMEHHS NPUMEHSATH (OPMYIBI COKPAIIEHHOTO YMHOXCHHS IS
npeoOpa3oBaHus KBaJpaTa CyMMBbI HJIM Pa3HOCTH B MHOTOWIEH U JJISl MPEJCTaBICHUS
KBaJpaTHOrO TPEXUJIEHA B BUJIE KBaApaTa JBYWICHA,

e BEIpabOTaTh YMEHHE TPUMEHATH (QOPMYIly HPOU3BEIACHUS PA3HOCTU JBYX
BBIpXEHUI Ha UX CyMMYy JJisi TIpeoOpa3oBaHusl MPOU3BENEHUS B Pa3HOCTb KBAJpaTOB
JBYX BBIpaXXKCHUU;

e chopMupoBaTh YMEHHE BBIIOJHATH MPEOOpPa3OBaHUA LEJIbIX BBIPAKEHUH,
UCIIOJNIb3YSl M3YYEHHBIH KOMIUIEKC MpaBWJI JAEUCTBUH C MHOTOWIeHaMH, (OPMYIIbI
COKpAaLIEHHOIO0 YMHOXEHUS U IPUEMOB Pa3I0KEHUSI HA MHOXKHUTEIH.

Pazoen 6. Cucmembvt TuHEUHBIX YPAGHEHUIL.

BBoauTcst moHsATHE ypaBHEHUS C JIByMs NMEPEMEHHBIMU U JAETCsl OMpeeseHne
MOHSATHUSA PEUICHUs YpaBHEHUsI C JBYMS IEPEMEHHBIMU KaK Mapbl 3HAUCHUH EPEeMEHHBIX,
rpadguka ypaBHEHHMs] C JBYMS TIEPEMEHHBIMH, CHCTEMbl YpaBHEHHH C AByMS
nepeMeHHbIMU. DOPMUPYIOTCS HABBIKM TOCTPOSHUs TpaduKa JTUHEHHOTO ypaBHEHUS C
IBYMsI TIEpPEMEHHBIMH, PEIICHUs] CUCTEM JIMHEHHBIX YpaBHEHUN rpaduueckumM crocoOom,
CrocoO0OM TIOJICTAHOBKM W CIOCOOOM CIIOXKEHHs. PaccMmarpuBaeTcsi TreoMeTpuyeckas
MHTEpIIpeTaIysl CUCTEMbl JIMHEHHBIX YpaBHEHUU C JBYMs INEPEMEHHBIMH, Tlie 0coloe
BHUMaHUE CJEAYyeT YACIUTh ClIydasM, B KOTOPBIX CHCTEMAa HMMEET EIUHCTBEHHOE
perieHue, He MMEET PeIIeHWH, MMEeT OCCKOHEYHOEe MHOXKECTBO pelieHui. Bmepsrie
ydaluecs: 3HaKOMSITCSl C UCIOJIb30BAHUEM CHUCTEM YPaBHEHUM JIJIsl PEIICHUS] TEKCTOBBIX
3azad.

Llenw paszoena:
® O03HAaKOMUTh C MOHATHSIMH <«JIMHEHMHOE ypaBHEHHE C JBYMsI IEpEMEHHBIMU,
«rpauK JMHEHMHOro YypaBHEHHMsSI C JABYMS IMEPEMEHHBIMHUY», «CHCTEMa JIMHEHHBIX
YPaBHEHUN»;
e chopMupoBaTh YMEHHE peuiaThb CHUCTEMbI JIBYX JIMHEHHBIX YpaBHEHHI C JByMs
MEPEMEHHBIMH CIIOCOOOM TMOJCTAHOBKM M CIIOCOOOM CIIOKEHUS, pelaTh TEKCTOBbBIE
3a7a4M C TIOMOIIBIO CUCTEM JIMHEWHBIX YPaBHEHUMU.

1. COAEPXAHHUE YYEBHOI'O ITIPEJMETA

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

UucnoBble BBIpAXXEHUSI M BBIpaXKEHHUs C nepeMeHHbIMU. [IpocTeiimme mpeobpa3oBaHus
BBIpAXXEHUM. YpaBHEHUE C OJJTHUM HEU3BECTHBIM U €r0 KOPEHb, JIUHEIHOE YpaBHEHUE. PeleHne
3amad MeToAoM ypaBHeHuH. CpenHee apudmernueckoe, pasMax M Mojaa. MeauaHa Kak
CTaTUCTUYECKAsA XapaKTEPUCTUKA.



Llenp — cucTeMaTu3upoBaTh U OOOOIIUTH CBEJCHHUS O MPeoOpa30BaHUM BhIPAXKEHUH U
pelIeHNH YpaBHEHHH ¢ OTHUM HEU3BECTHBIM, IMOTyUYEHHBIE YJATUMHCS B Kypce MaTeMaTHKu 5,6
KJIACCOB.

3HaTh KaKue YMCIIa SBISIIOTCS LEIbIMU, APOOHBIMH, PAllMOHAIBHBIMH, ITOJIOKUTEIEHBIMH,
OTPULIATENIBHBIMA M JIp.; CBOMCTBA JEMCTBUH HAJ YUCIaMH; 3HaTb M I[OHMMAaThb TEPMMHBI
«4HMCIIOBOE BBIPAXKECHUEY, «BBIPAKEHUE C MIEPEMEHHBIMIY, «3HAYCHHUE BBIPAKEHHS», TOXKAECTBO,
«TOKIECTBEHHBIE IPEOOpa30OBaHMs»; «CpedaHee apu(METHUECKOe», «pa3Max», «MoJay,
«MeJIMaHa KaK CTATUCTHYECKAs XapaKTePUCTUKA

YMeTh oCyIECTBIATh B OYKBEHHBIX BBIPAKEHHUSIX UUCIIOBBIE MTOJICTAHOBKU U BBIITOJIHSATH
COOTBETCTBYIOIIME BHIYMCIICHUS; CPAaBHUBATh 3HAUCHUsI OYKBEHHBIX BBIPAKCHUN MPHU 3aJaHHBIX
3HAYEHUSAX BXOASIIUX B HUX MEPEMEHHBIX; IPUMEHATh CBOWCTBA JEWCTBUI HAJ YUCIAMU IIPU
HaXO0XJIECHUU 3HAYECHUI YHUCIIOBBIX BBIPAXKEHHUI.

2. @ynukuuu (114.)

Oynkuus, obnacte onpeaeneHus ¢yHkuuu, CrmocoObl 3amanus ¢yakmun. ['paduk
byakuun. Oyaknust y=kx+b u e€ rpaduk. Oynkuus y=kx u e€ rpaduxk.

Lenb — MO3HAKOMHUTH YYAIIMXCS C OCHOBHBIMH ()YHKIIMOHAJIBHBIMH TOHSATHSAMH H C
rpadukamu GyHKIUM y=kx+b, y=kx.

3HaTh onpenaeneHus QYHKIUHN, 00IacTH onpeaeneHust GyHKINUU, 001acTH 3HAYeHUH, 4TO
TaKO€ apryMeHT, Kakas IepeMEHHas Ha3bIBAaeTCs 3aBUCUMOM, Kakas HE3aBUCHMOH; ITOHMMATh,
9ro0 (QYHKIUS — 3TO MareMaThyeckas MOJeNb, II03BOJIAIONIAsl ONUCHIBATH M U3y4yaTh
pa3HOOOpa3Hble 3aBUCUMOCTH MEXJy pEalbHbIMH BEJIMYMHAMH, YTO KOHKPETHBIC THIIBI
¢ynkuuii (mpsMas U oOpaTHas TPOMOPLHUOHATIBHOCTH, JIMHEHHAas) ONMMCHIBAIOT OO0JIbIIOE
pa3Ho0Opa3ue peaabHbIX 3aBUCUMOCTEH.

YMeTh NpaBUIBHO YIOTPEOIATh GYHKINOHATIBHYIO TEPMUHOJIOTHIO (3HaYeHUE (DYHKIINY,
aprymeHT, rpaduk GyHKIMH, 00J1aCTh OnpeaesieHrne, 00J1acTh 3HaYCHH ), TOHUMATh €€ B TEKCTE,
B peud y4HTeNs, B (OPMYJIHMPOBKE 3a7ay; HAXOJUTh 3HAUeHUs (PYHKIUH, 3aJaHHBIX (OPMYIIOH,
tabnuiei, rpadpukom; pemarb oOpaTHYIO 3aaady; CTPOUTh TpaduKW JUHEHHON (YHKINH,
npsAMOi 1 00paTHOM MPONOPIMOHATFHOCTH; MHTEPIIPETUPOBATH B HECIOKHBIX CIIydasix rpaduku
peabHBIX 3aBUCUMOCTEN MEX/1y BEJIMYMHAMM, OTBEYAsl HA MIOCTABJICHHBIE BOIIPOCHI

3. CteneHb ¢ HATYpPAJbHBIM NOKa3aTeseM (144.)

CreneHb ¢ HATypaJIbHBIM MMOKa3zaTesneM U €€ cBorcTBa. OnHouwieH. yHKInmn sz, FX3,
U UX rpaduku.

Ilenp — BbIpabOTaTh yMEHHE BBIOJIHATH ACHCTBUS HaJ CTENEHSAMHM C HaTypalbHBIMU
MOKa3aTeIsIMH.

3HaTh OIpEJEeIEHUEe CTENEeHH, OJHOWIEHA, MHOIOWIEHA; CBOWCTBA CTENEHH C
HaTypaJbHBIM [TOKa3aTesieM, CBOMCTBA (GyHKIUN y=x2, y=x3.

YMeTh HaxXOuTh 3HAYEHUS (YHKIUN, 3alaHHBIX (GOopMyIloN, Tabiuiei, rpadukom;
pemaTh 0OpaTHYIO 3a/a4y; CTPOUTH TpapuKu (QYHKIUH y=X", y=X'; BBINOJHATH JACUCTBHUS CO
CTENEHSAMH C HaTypaJIbHbIM ITOKa3aTesleM; IpeoOpa30BbIBaTh BBIPAKEHUS, COJAEPKALIUE CTEICHH
C HaTypaJbHBIM TIOKa3aTelIeM; IPUBOJAUTH OJJHOUWICH K CTAaH/IaPTHOMY BUIY.

4. MHorouwiensl (234.)

Muorownes. CroxxkeHue, BBIYMTAHHE M YMHOXXEHHE MHOTOWICHOB. Pa3znoxxenue
MHOIO4JIEHa Ha MHOXKHTEJIH.

Lenp — BbIpaboTaTh yMEHHE BBHIMOJHATH CIOKEHHE, BBIYMTAHUE, YMHOXKEHHUE
MHOT'OYWJICHOB U Pa3j0kKEeHNEe MHOTOYJICHOB HA MHOXKHTEIH.

3HaTh ONpeAeTCHUEe MHOTOYICHA, MOHMMAaTh (DOPMYITUPOBKY 3aJaHUN: «YNPOCTUTH
BBIPA)KEHUEY, «PA3JI0KUTh HA MHOKHUTEINY.

YMeTh NpUBOIUTH MHOTOWIEH K CTaHJAPTHOMY BHUJAY, BBIIOJHATH JCUCTBHUS C
OJJHOWIEHOM U MHOTOWIEHOM; BBINOJIHATh PAa3JI0KEHHE MHOIOWIEHa BBIHECEHHEM OOILIEro
MHOXHTENS 32 CKOOKHM;, YMHOXaTh MHOTOYICH Ha MHOTOWIEH, PACKIaJbIBaTh MHOTOUYIEH Ha
MHOXHTEIHN CIOCOOOM IPyNIIUPOBKH, JOKA3bIBATh TOXKAECTBA.

5. ®opmyJibl COKPAIIEHHOT0 YMHOKeHUs (214.)

DopMyITbI (a+b) =a’ +2ab+b*, (a—b)a=b)=a’ —b*,[(a+b)(a’ Fab+b")].
[Ipumenenue GopmMyIr COKpanEHHOTO YMHOKEHHUS K Pa3JI0KEHUIO HA MHOKUTEIH.
Lens — BbIpaboTaTh YMEHHE MNPUMEHATH B HECIOXKHBIX CIOydasx (QOpMyIisl



COKpALIEHHOIO0 YMHOXEHHUS A NpeoOpa3oBaHUs LIEJbIX BbIPAXEHUM B MHOTOWIEHBl U AJIS
Pa30KEHUSI MHOTOWICHOB Ha MHOXKHUTEIIH.

3HaTh (OPMYNBl COKPAIEHHOIO YMHOXKEHMs: KBaJpaToB CYMMBbl M Pa3HOCTH JBYX
BBIPAXEHU; pa3IM4HbIe CIIOCOOBI Pa3I0KEHUSI MHOIMOYWIEHOB HA MHOXKHUTEIH.

YMmerbs uuTaTh (OPMYNBI COKPAIIEHHOTO YMHOXKEHMsSI, BBIIOJHATH IpeoOpa3oBaHHe
BBIPQXEHUM NpHUMeHEeHUuEM (OpMYJl COKpAILEHHOIO YMHOXEHUS: KBaJpaTa CyMMbl U Pa3HOCTHU
JBYX BBIPQXCHHE, YMHOXXEHHUS Pa3HOCTH JBYX BBIDAKEHUH Ha MX CYMMY;  BBIIOJIHATH
pa30XKEeHUE Pa3HOCTH KBAJIPaTOB JBYX BBIPAKEHUN HAa MHOMKUTENIM; NPUMEHATH DPA3IUYHbIC
CHOCOOBl Pa3JIOKEHUS] MHOTOWJICHOB HAa MHOXHTEIM; MPEoOpa3oBbIBATh IIEJIbl€ BBIPAXKEHUS;
IPUMEHSTH [IPEO0OPA30BAHNE LENbIX BHIPAKEHUH NPU PELICHUH 3a4a4.

6. Cucrembl JIMHeHHBIX YpaBHeHuil (144.)

Cucrema ypaBHEHUN C JByMsl NepeMeHHbIMU. PemieHue cucreM JBYX JIMHEHHBIX
YPaBHEHHUH C IBYMs IIEpEeMEHHBIMU. Pelenue 3a1a4 METOI0OM COCTABIIEHUSI CUCTEM YPABHEHUH. .

[enp — MO3HaKOMUTH y4alllUXCsl CO CIIOCOOAMH PELIEHUs CUCTEM JIMHEWHBIX ypaBHEHUMN
C IByMsl IEpEMEHHBIMHU, BbIpab0OTAaTh YMEHUE PEIIaTh CUCTEMbl YPaBHEHUH U MPUMEHATh UX MPU
PELICHUH TEKCTOBBIX 3a/1a4.

3HaTh, YTO TAKOE JUHEWHOE YpaBHEHHE C ABYMs IIEPEMEHHBIMHU, CHCTEMa ypaBHEHUH,
3HaTh pa3IMYHbIE CIOCOObI pEIIEHHsS CUCTEM YpPAaBHEHHUH C JBYMsI NEPEMEHHBIMHU: CIIOCOO
IIOJICTAHOBKH, CHOCOO CIIOXKEHMS; OHUMAaTh, YTO YpaBHEHUE — 3TO MaTeMaTHYEeCKHH ammapar
peleHus: pa3HOoOOpa3HbIX 3a/1a4 U3 MAaTEMaTUKH, CMEXXHBIX 00J1aCTe 3HAHUM, IPAKTUKU.

YMeTh NpaBUIBHO YHOTPEONATh TEPMHUHBI: «ypaBHEHHE C JBYMs IIE€PEMEHHBIMUY,
«cucTeMay; IOHUMATh UX B TEKCTE, B PEUU YUUTENs], IOHUMATh (OPMYJIUPOBKY 3a/1aul «PEIIUTh
CHUCTEMY YpaBHEHHUIl ¢ JIByMsl NEpPEMEHHBIMH»; CTPOUTh HEKOTOpbIE I'padUMKU YpPaBHEHUS C
JIBYMsI IIEPEMEHHBIMM; pellaTb CUCTEMbl YpaBHEHHUH C JByMs INEPEMEHHBIMU DPA3IMYHBIMU
CIoco0aMH.

7. UTtoroBoe nmosTopenne (34.)
3akperuieHue 3HaHUM, YMEHUH M HaBBIKOB, IOJIyYEHHBIX HAa ypOKax IO AAHHBIM TeMaM (Kypc
anredpsl 7 kiacca)

IInanupyemMsble pe3yJbTaThl H3y4eHHS Y4eOHOI0 peaMeTa

[IporpaMma no3BosisieT JOOMBATHCS CIEAYIOIINX PE3yIbTaTOB OCBOEHUS 00pa30BaTEIbHON
IIPOTrpaMMbl OCHOBHOTO 00I11er0o 00pa30BaHus:

JIuunocmnuie:
J OTBETCTBEHHOI'0 OTHOLIEHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH OOydarolUXcs K
CaMOpa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE MOTHBALIMU
J K 00yUY€HHIO U [TO3HAHUIO;
o (bopMHpOBaHNS KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOLCHUM U COTPYAHHUUYECTBE CO
CBEPCTHUKAMM, CTApIIUMH U MIIAJIIIUMU B
. o0pa3oBaTeIbHOM, y4e0OHO-UCCIIE0BATENbCKON, TBOPUECKONM M JAPYTHUX BHAAX
JESITEIbHOCTH;
J YMEHHS ACHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIM B YCTHOH U NMUCBMEHHOH pedud,
IIOHUMAaTh CMBIC]I [TOCTABJIEHHOM 3a1auu,
J BBICTPAauBaTh apryMEHTAaLMI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;
J IIEPBOHAYAJILHOTO MPEJCTABICHUS O MAaTeMaTU4YECKOW HayKe Kak c(epe ueloBeYeCKOu
JesITeIbHOCTH, 00 3Tanax e€ pasBUTHs, O €€ 3HAUUMOCTH
. IUIs pa3BUTHS LUBUIN3ALUY;
J KPUTUYHOCTH  MBILIUIEHUS, YMEHHS  paclo3HaBaTb JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBAHUS;
o KPEaTUBHOCTU MBIIIJICHUS, MHULUATUBBI, HAXOAYMBOCTH, AKTUBHOCTH IPH PELICHUU
apu(MeTHUeCKuX 3a1au;
o YMEHHMSI  KOHTPOJIMpOBAaTh IpOLECC M  pe3ynbTarT y4eOHOM  MaTeMaTH4yecKOu

JACATCIIBHOCTH,



o (GopMHUPOBaHUSI CHOCOOHOCTM K SMOIMOHAJIBHOMY BOCHPUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3aa4, PELIEHUH, pacCyXICHUH;

e  Memanpeomemnuie:

. CIIOCOOHOCTH CaMOCTOSITENIBHO IJIAHUPOBATh AJIbTEPHATUBHBIE MYTH AOCTHKEHUS LIENIEH,
OCO3HaHHO BbIOMpPATh Hanbosee 3P (HEeKTUBHBIE

o CIOCOOBI pelIeHus1 y4eOHBIX U [T03HABATENbHbIX 33/1a4;

o YMEHHUS OCYLIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOMMbIE KOPPEKTUBBI;

o CIIOCOOHOCTH aJIeKBaTHO OLIEHUBATh NPaBUIBHOCTh WKW OHIMOOYHOCTh BBIMOJIHEHUS
yueOHoil 3a1aun, €€ 00BEKTUBHYIO TPYIHOCTh U

. COOCTBEHHBIE BO3MOXKHOCTH €€ PELLEHUs;

o YMEHHsS YCTaHABJIMBATH IPUYMHHO-CICICTBEHHBIE CBA3H; CTPOMTH JIOTMYECKHE
paccyXIeHMsI, yMO3aK/II0UeHUs (MHAYKTUBHbBIE, IEAYKTUBHbBIC U IO AHAJIOTUH) U BBIBOJIBI,

J YMEHMSI CO3/1aBaTh, IPUMEHSTh U NPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA,
MOJIEIN U CXEMBI AJIs PELLIEHUSI yUYEOHbIX U

o [I03HABATEJIBHBIX 33/1a4;

o pasBUTH CHOCOOHOCTHM OpPraHU30BbIBaTh Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO
JESATEIIBHOCTD C YUUTEIEM U CBEPCTHUKAMU: ONIPENECIATh

o LM, PpaclpenensTh QyHKUUU U POJU YHYACTHHUKOB, B3aUMOAEHCTBOBATh M HAXOIUTh
oOuiue crocoObl paboThl; yMEHUs paboTaTh B

o rpyIe: HaXOAUuTh O0Ilee pelleHne U pa3pelaTb KOH(IMKTH Ha OCHOBE COIIACOBAHUS
NO3ULUN U y4€Ta HHTEPECOB; CIIyIIaTh NapTHEPA;

o (bopMynMpoBaTh, APryMEHTUPOBATh U OTCTAUBaTh CBOE MHEHUE;

o dbopmupoBaHus y4eOHONH M OOILIENOIb30BATENBCKON KOMIIETEHTHOCTH B 00JacTu
UCII0JIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX

. texnonoruit (MKT-koMmeTeHTHOCTH);

J IIEpBOHAYAJILHOTO TPEACTaBlIeHUs 00 uAesIX M O METoJaX MaTeMaTHKH Kak 00
YHUBEPCATbHOM SI3bIKE HAYKU U TEXHUKU;

o pasBUTHs CIIOCOOHOCTH BUAETh MAaTEMaTHUYECKyl0 3ajady B APYrUX JUCLHMIUIMHAX, B
OKPY>KaIOILEH KU3HU;

. YMEHMS HAXOAUTD B PA3IMYHbIX HCTOUYHUKAX MHPOPMALUIO, HEOOXOAUMYO JUIsl pEIICHHUS
MaTeMaTHYeCKUX MPoOJIeM, U MPEACTaBIATh €€ B

. MOHATHOM (hopMe; MPUHUMATH PEUICHUE B YCIOBUSAX HEMOIHOU U U30BITOYHOM, TOUHOU U
BEPOATHOCTHON MH(pOpMALUY;

o YMEHHUS IOHUMaTh M HMCIIOJIb30BaTh MaTeMaTHYECKUE CPEACTBA HAIJSAHOCTU (PUCYHKH,
YEPTEXH, CXEMBI U JIp.) Ul UILIIOCTPALUH,

o UHTEpIIpETalUM, apTyMEHTALUN;

J YMEHMSI BBIIBMraTh T'MIOTE3bl MpPU pEUIeHMM Y4eOHBIX 3aJady W I[OHUMaHUS
HEO0OXOIMMOCTH UX ITPOBEPKH;

o MOHMMAaHHs CYIIHOCTH aJrOPUTMUYECKUX MPEANHCAHUA W YMEHHUs JEHCTBOBAaTH B
COOTBETCTBUHU C IIPEJIOKEHHBIM aJITOPUTMOM;

o YMEHHMS CAMOCTOSATEIBHO CTABUThH 1I€JIM, BEIOUPATh U CO3/1aBaTh aJIrOPUTMBI JUIsl PEIICHHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

o CIIOCOOHOCTH IJIaHUPOBATh U OCYILECTBIIATH JESATEIbHOCTh, HAIIPABJICHHYIO HA PELICHHE

3ala4 UCCJICAOBATCIBLCKOTI'O XapaKTepa,

Ilpeomemmnuie:

J yMeHHs paloTaThb C MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpUpPOBAaHHUE, H3BIICUCHHE
HeoOxoauMol HWHQOpManMU), TOYHO M TPaMOTHO BBHIpaKaTb CBOM MBICIIM B YCTHOH W
MMACHEMEHHOMN pcuu, NpUMCHAA MATEMATUYCCKYI0O TCPMHUHOJOIMIO W CUMBOJIMKY, HWCIIOJIbB30BaATh
pa3MYHbIe S3BIKM MATEMaTHKH (CIIOBECHBIH, CHUMBOJMYECKUI, TIpadUuecKuii), pa3BUTHA
CIOCOOHOCTH 00OCHOBBIBATh CY>KJEHUS, TPOBOIUTH KIACCU(PUKALIHIO;



. BNafieHUs1 0a30BbIM MOHATHIHBIM ammapaToM: UMETh MPEJCTaBICHUE O 4YHCIie, Ipolu,
MPOLIEHTaX, 00 OCHOBHBIX T'€OMETPUYECKUX OOBEKTax (TOUKa, MpsiMas, JIOMaHas, yrojl, MHO-
TOYTOJIbHUK, MHOTOIPaHHUK, KpYI, OKPYKHOCTb, Map, cdepa u 1p.), (GOpMUPOBaHUSA
MPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE U PA3IMYHBIX CIIOCOOaxX
UX U3YYEHHUS;

. YMEHUS BBINOJHATH apu(METHUEeCKHEe MpeoOpa3oBaHUsl PalMOHATIBHBIX BBIPAXKEHUH,
NPUMEHATh WX JJIsl pElIeHUs Y4eOHbIX MaTeMaTHYeCKUX 3aJad M 3a7a4, BO3HUKAIOIINX B
CMEXHBIX YU€OHBIX MPEIMETaX;

. YMEHMUS 110JIb30BaThCS U3yUYEHHBIMU MaTEMaTHUECKUMHU (popMynamu;
o 3HAaHHUA OCHOBHBIX CIIOCOOOB IIPEACTaBICHMS M aHaliu3a CTATUCTUYECKUX JaHHBIX;
YMEHMsI pelIaTh 3a/1a4k ¢ IOMOLIbI0 Iepedopa BCEX BO3MOXHBIX BApUAHTOB;
. YMEHUS NPUMEHATh U3YUYCHHBIC IIOHATHS, PE3YJIbTATHl U METOBI IIPU PEILICHUH 3a1a4 U3

Pa3IMIHBIX Pa3acsioB KypcCda, B TOM 4YHCIIC 3aJa4d, HC CBOJAIIUXCA K HCEIOCPCIACTBCHHOMY
IMPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

B xone uzyuenus anredpsl B 7 Kjacce ydauiiecs: J0DKHBI OBJIAeBATh YMEHUSAMU 00111 y4eOHOro
XapakTepa, pa3Ho0Opa3HbIMU CIIOCOOAMU AEATEIbHOCTH, IPUOOPETATh OMBIT:

e IUIAHUPOBAHMS U OCYLIECTBICHHS aITOPUTMHUUYECKOMN 1€ATEIIbHOCTH, BHIITIOIHEHUS
3aJJaHHBIX U KOHCTPYMPOBAHHUS HOBBIX QJITOPUTMOB;

e pelIeHHs Pa3HOOOPA3HBIX KJIACCOB 3a/1a4 U3 Pa3JInYHbIX PA3/Iel0B Kypca, B TOM YUCIIe
3a/1a4, TpeOyIOIMX NOUCKa IYTH U CIIOCOOOB pPEILIEHNUS;

e  HCCIIEI0BATEIbCKON AEATENbHOCTH, Pa3BUTHUS UJIEH, TPOBEAECHNUS SKCIIEPUMEHTOB,
0000111eHuS, TOCTAaHOBKHU U (POPMYIMPOBAHUS HOBBIX 3a/1a4;

e SICHOI'O, TOYHOT'O, FPAMOTHOI'O U3JI0KEHUsI CBOUX MBICJIEH B yCTHOW U MMCbMEHHOH peun,
UCIIOJIb30BAaHUS PA3IMUHBIX A3BIKOB MATEMATUKH (CIIOBECHOT0, CUMBOJIMYECKOTO,
rpagu4eckoro), cBOOOAHOTO MEpexoaa ¢ OAHOTO S3bIKa HAa APYTOW ISl WILTIOCTPALIUH,
UHTEpIpeTalnu, apryMEeHTalMM U 10Ka3aTeNIbCTBA;

e TIPOBEACHUS JI0KA3ATEIBHBIX PACCYKICHH, apIyMEHTAIlUH, BBIIBKCHHS THIIOTE3 U UX
000CHOBAHHS;

e TIOMCKA, CHCTEMATH3aLlNH, aHAIN3A U KJIACCH(PHUKAIMKA HHPOPMALIUH, UCIIOTH30BAHUS
pa3HO00pa3HbIX NH(OPMALIMOHHBIX HCTOYHUKOB, BKJIIOYAsl yU€OHYIO M CIIPABOYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH.

e IIOMCKA, CUCTEMATU3aLUH, aHAJIN3A U KJIacCU(PHUKALMKU UHPOPMALIUHU, UCIIOIb30BAHUS
pa3zHO00pa3HBIX MHPOPMALIMOHHBIX HICTOYHUKOB, BKJIIOUasl yUeOHYIO U CIIPABOYHYIO
JIUTEPATypy, COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTUH.

BBINYCKHUK HAYIUTCS:

e  ONEPUPOBATH NOHATUSAMH «TOXKJECTBO», «TOKAECTBEHHOE IPe0Opa3oBaHuE», pellaTh
3a/1a4M, coseprkalue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hOpMyJIaMu;

e  BBINOJIHATH IPe0OpPa30BaHMs BBIPAXKEHUHN, COAEPIKAIIUX CTENEHHU C LIETIbIMU
NOKa3aTeJsIMH U KBaJpaTHBIE KOPHH;

e  BBINOJIHATH TOXJIECTBEHHbIE IPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOYICHAMH M alreOpandecKuMu Ipo0sMu;

e  BBINOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOXKHUTEIH.

e TIOHHMMATh U UCIIOJIB30BaTh (PYHKIIMOHAIBHBIEC TOHATHUS U S3BIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUCHU);

e  CTPOWTH IpadMKH 3JIEMEHTAPHBIX (PYHKIMII; HCCIIEJ0BATh CBOMCTBA YHCIOBBIX ()YHKIIMIA
Ha OCHOBE M3y4YEHHUs OBEJCHUS UX I'paUKOB;

e TOHMMATh (PYHKIMIO KaK BaKHEHIIYIO MaTEMAaTHYECKYIO MOJIEIb JJISl ONTUCAHUS
IPOLIECCOB U SIBJICHUIN OKPYXKAIOIIEro MUpa, IPUMEHATh PYHKIMOHAIbHBIH A3bIK AJIS
OTIMCAHMS U UCCIIEIOBAHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHYNHAMU.



e pelaTrb OCHOBHBIE BUBI PALIMOHAIBHBIX YPABHEHUN C OJHOU IIEPEMEHHOM, CUCTEMBI
JBYX YPaBHEHHM C JBYMS [IEPEMEHHBIMU;

e IIOHMMAaTh YPABHEHME KAK Ba)KHEHUIIYI0O MATEMaTUYECKYIO MOZEIb I ONMCAHUS U
U3YYEHHUS Pa3HOOOPA3HBIX peallbHbIX CUTYaLlUl, pelIaTh TEKCTOBbIE 3a1a4U
ayreOpanyeckuM MeTOJIOM;

e IPUMEHATH IpapuueCcKUe MPEACTABICHUS I UCCIEA0BAHNS YPaBHEHUH, UCCIIEA0BAHUS
Y PEUICHHS CUCTEM YPaBHEHUH C IBYMs [IEPEMEHHBIMH.

BEINYCKHUK MOJYYUT BO3MOXKHOCTb:

e  Pa3BUTH MPEACTABJICHUS O YUCIIE U POJIU BBIYUCICHUN B YEIOBEUECKON MPAKTHKE;
c(hOpMHUPOBATH MTPAKTUICCKUE HABBIKY BHITIOJHEHHS YCTHBIX, TMCHMEHHBIX,
UHCTPYMEHTAJBHBIX BBIUMCICHUN, Pa3BUTh BRIYUCIUTENBHYIO KYIbTYPY;

e OBJIJIETh CHMBOJUYECKUM SI3bIKOM aireOpsl, BEIpaboTaTh (hOpMabHO-ONIEPATUBHBIC
anredpanvyeckue yMeHUsl U HAyUUThCS IPUMEHSATh UX K PEIICHUI0 MaTEMaTHUECKUX U
HEMATeMAaTUYECKUX 3a/1a4;

e U3YYHUTh CBOWCTBA U rpauKu AIEMEHTAPHBIX (PYHKINNA, HAYYUTHCS UCIIOIb30BaTh
(GyHKIIMOHATBHO-TpaQUUECKUE TPECTABICHUS I ONMCAHUS U aHAIH3a PEaTbHBIX
3aBUCUMOCTEH;

e Pa3BUTH NMPOCTPAHCTBEHHBIC NMPECTABICHUS U N300Pa3UTEIbHBIE YMEHHUS, OCBOUTH
OCHOBHbBIE (DAKTBI U METOIbI TUTAHUMETPHH, TIO3HAKOMUTHCS C MPOCTEHITUMHU
POCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBAMU;

e TOJYYHUTb MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MHpPE U O
Pa3UYHBIX CIIOCO0AX MX U3y4YeHHUs, 00 0COOCHHOCTAX BBHIBOAOB M MPOTHO30B, HOCSILIUX
BEPOATHOCTHBIN XapaKkTep;

e Pa3BUTH JIOTUYECKOE MBIIICHUE U PEUYb — YMEHUS JIOTHYECKU 0OOCHOBBIBATD CYXKJICHMUS,
MPOBOAUTDH HECIOXKHbIE CUCTEMATHU3AIMH, TPUBOJUTH IPUMEPHI U KOHTP HMPUMEPHI,
MCIIOJIB30BATh Pa3IUYHBIC SA3BIKM MATEMATUKH (CIIOBECHBIN, CHMBOJIMYECKUH,
rpaduyecKuit) s WILTIOCTPALUY, HHTEPIIPETalliy, apTYMEHTAIlUU U OKA3aTeNbCTBA;

e chopMHpPOBATH MPEACTABICHUS 00 U3yUyaeMbIX MOHATUIX U METOAaX KaK Ba)KHEUIITUX
CpeICTBaX MaTeMaTH4YE€CKOT0 MOJIETTUPOBAHUS PEaJIbHBIX MPOIIECCOB U SIBJICHUIA.

e BBINIOJIHATH MHOTOIIIATOBEIE MPe0Opa30BaHMs PAlMOHATBLHBIX BBIPAXKCHHH, TPHUMCHSIS
NIMPOKHI HAOOp CIOCOOOB M MPUEMOB;

e TIPUMEHSTH TOXKJIECTBEHHBIC TPEOOPA30BAHUS IJIsl PEIICHUS 3374 U3 PA3ITUIHBIX
paznenoB Kypca (HampuMmep, Ui Hax0XKICHHsI HanOObIIero/HauMEeHbIEro 3HaYCHHU S
BBIPAXKEHMUS).

e TMPOBOJUTH HCCIEAOBAHNUSA, CBA3aHHbBIE C U3yYCHHEM CBOMCTB (YHKIUH, B TOM YHUCIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE TPauKOB U3YUYECHHBIX (DYHKIUN CTPOUTD
OoJee cioxHble rpaduKu (KyCOYHO-3aJaHHBIC, C «BBIKOJIOTHIMUY» TOYKAMU U T. 11.);

e HCIIOJIB30BaTh (PYHKIMOHAJIBbHBIE IPEACTABICHUS U CBOMCTBA QYHKIUI IS pelIeHHUs
MaTEeMaTUYECKHUX 3a/1a4 U3 Pa3IMYHbIX pa3/eioB Kypca.

e OBJAJETh CHEIHUAIBHBIMY NPUEMAMH PEIICHUS CUCTEM YPaBHEHHI; YBEPEHHO IPUMEHSATh
anmapar ypaBHEHUH /ISl pelIeHHs pa3HOOOpa3HbIX 3a]a4 U3 MAaTEMATHKH, CMEKHBIX
IPEIMETOB, IPAKTUKU;

e TPUMEHSATH rpaduuecKue MpeICTaBICHUs ISl UCCIEIOBAHMS CUCTEM YPAaBHEHH,
cojiepkaiux OyKBeHHbIC KOI(DPUITUEHTHI

Onucanue y4e0HO-METOAUYECKOI0 U MATEPUATbHO-TEXHUYECKOI0 o0ecrneyeHust
o0pa3oBaTe/IbHOI 1eATEJbHOCTH
IleuyaTHbIe MOCOOM:
Jna yvawuxcsa:



1. Maxkapsrues, 10. H. Anrebpa: yueOHuK 11 7 ki1acca o011e00pa3oBaTelbHbIX YUPEKACHUN /
1O. H. Maxkapsrues, K. U. Hemkos, H. I'. Mungaiok, C. b. CyBoposa; nox pea. C. A.
TensikoBckoro. - M.: IIpocsemienue, 2015.

2. unaxktuueckue matepuansl mo anredpe ans 7 kiacca / B.W. XKoxos, FO.H. Makapsiues, H.T'.
Munatok. — M.: IIpocsemienue, 2014.

3. Anreopa: [unakr. marepuanst mns 7 wi. / JI. W. 3BaBuu, JI. B. Kysuemnoma, C. b»
CyBopoBa.- M.: I[Ipocsemienue, 2015.

Jnsa yuumens:
1. Maxkapsrues, 10. H. Anrebpa: yueOHuK 11 7 ki1acca 00111e00pa30BaTeIbHbIX YUPEKACHUN /
1O. H. Makapsiues, K. M. Hemikos, H. I'. Mungiok, C. b. CyBoposa; nox pen. C. A.
TemsikoBckoro. - M.: [Ipocsemenne, 2015.
2. Uzyuenune anreOpsl B 7—9 kiaccax: mocobue mis yumrtenerr / FO. H. Maxkapeiues, H. T.
Mungtok, C. b. CyBopoBa..— M.: Ilpocsemenue, 2011.
3. Aupaktuueckue Matepuaisl 1o anreope mis 7 knacca / B.. XKoxos, FO.H. Makaperues, H.T'.
Mungtok. — M.: IIpocsemenue, 2014.
4. Anre6pa: {unakr. marepuansl 1 7 ki. / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. by
CyBopoBa.- M.: IIpocsemenue, 2015.
5. Ilporpammel 0011€00pa3zoBaTeNbHBIX yupexkaeHuil. Anredpa. 7-9 knaccol. CocTaBUTENb:
Bypmucrposa T.A. — M.: Ilpocsemenue, 2009 r.
TexHuuyeckue cpeacTsa 00y4eHus :

1) KomnbioTep
HNudopManmoHHO-KOMMYHUKATHUBHBIE CPEACTBA:
TemaTH4ecKue NMpe3eHTAIUH

NuTepHeT-pecypcenl:

http://www.prosv.ru-caiit uzgarejabcrsa “IIpocBemenne”
http://festival.1september.ru-5I uay Ha ypok MmaTreMaTUKH

http://www.fipi.ru- noprajg uH(pOpManMOHHOM MO//IePKKH MOHUTOPHHIAa Ka4eCTBa
o0pa3oBaHus.




KanengapHo-remaTudeckoe mJjiaHupoBaHue 1mo ajredpe B 7 Kiacce

No | Temsl ypokoB Hata Kon-Bo | Ilpumeuanue
n/n 4acoB
I'naBa I. Beipaxenus, Tok1ecTBa, ypaBHeHHs . (21 yacoB)

1 UncnoBbsle BBIPaKEHUS. 2.09 1

2 Bripaxkenus ¢ nepeMeHHBIMHU. 4.09 1

3 Bripaxxenus ¢ nepemMeHHbIME. Perienne npuMepos. 4.09 1

4 CpaBHEHME 3HaUEHUH BBIPAYKEHHH. 9.09 1

5 CpaBHeHME 3HaUEHHUH BblpakeHUH. PerieHne nprumepos. 11.09 1

6 CBoOICTBa AE€HCTBUN HaJ YUCIAMU. 11.09 1

7 CaoiicTBa nelicTBU Haj yicaamMu. PelieHue npumMepos. 16.09 1

8 ToxnectBa. ToxxaecTBEHHBIE IPe0Opa3oBaHus BeIpakeHuil | 18.09 1

9 CoiicTBa efcTBHI Haj yuciaMu. ToXIeCTBEHHbBIE 18.09 1
peoOpazoBaHus

10 | YpaBHEHHUE U €T0 KOPHH. 25.09 1

11 | YpaBHeHue u ero KopHU. Perienue npumepos. 25.09 1

12 | JluneitHOEe ypaBHEHUE C OAHOM MEPEMEHHOM. 30.09 1

13 | JluneiiHoe ypaBHEHHE C OAHON mepeMeHHoW. Pemenue | 2.10 1
IIPUMEPOB.

14 | Pemenue 3a1a4 ¢ IOMOUIBIO YPaBHEHU . 2.10

15 | VYpok 3akperuieHus o Teme: «PerieHune 3aaa4 ¢ IOMOLIBIO 7.10 1
YpaBHEHU .

16 | JluneiiHOe ypaBHEHHUE C OHOM NIEpEeMEHHOM, pemeHue 3a1a4 | 9.10 1
C IOMOIIBKO YPABHEHU

17 | Cpennee apudmernieckoe, pazMax U MOJIa. 9.10 1

18 | Cpennee apudmernieckoe, pazMax U Mojia. PereHue 14.10 1
IPUMEPOB.

19 | MeauaHa Kak CTaTUCTUYECKAsl XapaKTEPUCTUKA. 16.10 1

20 Menuana Kak CTaTUCTUYECKAsl XapakTepucTuka. PerieHue 16.10 1
IIPUMEPOB.

21 | Koutpoannast paGora Nel «YpaBHenme ¢ oaHoii | 21.10 1
nepeMeHHOI».

I'napa Il. ®yukunumu. 11 yacos

22 | Yto TaKoe GpyHKIusI. 23.10 1

23 | Bouncnenne 3naueHmid GyHKIUH 110 hopmyrie. 23.10 1

24 | Boumcnenne 3HaueHuid GyHKIHUHA 10 opmyrie. Perienne 3amad. | 6.11 1

25 | I'paduk pyHkmmm. 6.11 1

26 | I'paduk dpynkumu. Permenue 3anad. 11.11 1

27 | llpssmas mpoNOPLUHOHATBHOCTG U €€ TpaduK. 13.11 1

28 | Ypoxk 3akpemnenus no teme: «lIpsamast 13.11 1
MPOTIOPITMOHATLHOCTD U €€ TpaduKy.

29 | JluneitHas GyHKUUS U ee TpaduK. 18.11

30 | Jluneitnas ¢pyHkuus u ee rpaduk. Perenve 3amau. 20.11 1

31 | Pemenne npumepos mo teme: «JIuneitHas GyHKIUS U ee 20.11 1
rpaduk». [ToBropenne

32 | lIpoBepounasi padora Nel «JIuneiinasi GyHKIIUS. 25.11 1

I'naa III. Crenensb ¢ HaTypaJbHbIM NMOKa3aTeeM. 14 yacoB

33 | Ompenenenue CTENEHN C HATYPAIbHBIM ITOKa3aTeIeM. 27.11 1

34 | OmpeneneHue CTENIEHN C HATYPAIbHBIM ITOKa3aTeIeM. 27.11 1
Pemenne nmpumepos

35 | YMHOXXEHHUE U JICIICHUE CTENIECHEM. 2.12 1

36 | BosBenenue B cTeneHb MPOU3BECHUS U CTCIICHU. 4.12 1

37 | Pemienne 3amau 1o TeMe: «Bo3Bemenme B cTereHb | 4.12 1

ITPOU3BCACHUSA 1 CTCIICHN).




38 | Ypok 3akpemieHuss no Tteme: «Bo3BeneHue B cremneHs | 9.12 1
MIPOU3BEACHUS U CTCTICHI.

39 OJHOYICH U €T0 CTaHJAPTHBINA BUJL. 11.12 1

40 | OfHOUJIEH M €r0 CTaHJAPTHBIN BU. 11.12 1

41 | YMHOXeHHUE ofHOUYICHOB. Bo3BeneHne onHo4IeHA B 16.12 1
HATYpaJIbHYIO CTEIIEHb.

42 | YMHOXEHUE OTHOWICHOB. Bo3BeieHNE OTHOUIIEHA B 18.12 1
HATYpaJIbHYIO CTEIICHb.

43 | dynxuus y = x’u ee cBOiiCTBA. 18.12 1

44 | dynxuus y = x’u ee rpaduk. 23.12 1

45 |®yskumu y = x° u y = x'm ux rpaduxu. Pemenme | 25.12 1
IIPUMEPOB.

46 | KonTpoabHas padora Ne2 «CteneHb ¢ HATYpaJabHbIM 25.12 1
NoKa3arejaem».

I'maBalV. MHuorowienbl. 17 yaca

47 | OfHOYJIEH U €r0 CTaHJAPTHBIN BU. 30.12 1

48 MHorowieH v €ro CTaHIAPTHBINA BUI, 13.01 1

49 | CnoxeHue U BEIMUTAHUE MHOTOWICHOB. 15.01 1

50 | CrnoxeHue v BbIMUTAHUE MHOTOWICHOB. 15.01 1

51 VYMHOXKEHNE OTHOUYIIEHA HA MHOTOWIEH. 20.01 1

52 VYMHOXKEHME OTHOUIIEHA HA MHOTrOWIEH. Pelltenue 3agad. 22.01 1

53 | BeiHeceHue 00IIero MHOKHUTEIIS 32 CKOOKH. 22.01 1

54 | BeiHeceHue oOmero MHOXUTeNss 3a cKoOku. Pemienue | 27.01 1
MIPUMEPOB.

55 | lIpoBepounasi pa6ora Ne2 «Cjoxenue u BblunTaHue | 29.01 1
MHOI'04JICHOBY.

56 | YMHOXXEHHE MHOMOWIeHa HA MHOTOYJICH 29.01 1

57 | YMHOXXeHHE MHOTOWIEHa HA MHOTOUJIeH. Pemienue 3anay. 3.02 1

58 | YMHOXeHHME MHOrOwIeHa Ha  MHOrowieH. Pemenue | 5.02 1
MIPUMEPOB.

59 | Pa3znoxeHWe  MHOrOWICHa Ha  MHOXHUTEIHM  CriocoooM | 5.02 1
TPYNIIUPOBKH.

60 | Paznoxenne MHOrowieHa Ha  MHOXHUTENIH crocodom | 10.02 1
TPYIIIHUPOBKHU.

61 | Pemenne npumepoB no teme: «PaznoxeHne MHorowieHa Ha | 12.02 1
MHOKHTEJH CTIOCO0OM I'PYTIITUPOBKH.

62 | Ypok 3akpemneHus mo teme: «PaznoxeHue MHorowieHa Ha | 17.02 1
MHOKHTEIIH CTIOCO0OM IPYTIITHPOBKUY,

63 | Koutpoannasi padora Ne 3 «IlpousBenenue 19.02 1
MHOI'04JICHOBY.

I'naBa'V. ®opMyJibl COKpAILIEHHOT0 YMHOkeHus1. 20 yaca

64 Bo3sBenenue B kBaipaT CyMMBI M Pa3HOCTHU ABYX 19.02 1
BBIPAXKEHU.

65 | Bo3Begenune B KBagpaT CyMMbl M pa3HOCTU JBYX | 24.02 1
BEIpakeHUi. Pemenue 3aqau.

66 | Pa3noxeHne Ha MHOXKHTENH C TIOMOIIBI0 POpMYT KBaapara | 26.02 1
CyMMBI U KBaJpaTa Pa3HOCTH.

67 | Pemwenne 3amau no teme: «PasnoxeHue Ha MHOXHTENU C | 26.02 1
MTOMOIIIBIO (POPMYIT KBaJIpaTa CyMMEI M KBaJIpaTta pa3HOCTH»

68 | Pemienne ympaxkHeHuit mno Teme: «Pasnoxenue Ha | 2.03 1
MHOXHTEIA C TIOMOIIBI0 (OpMyNT KBaJpara CYMMBI H
KBaJpaTa Pa3HOCTI

69 | YMHOXXEHHE pa3HOCTH JBYX BBIpA)KEHHUI HA UX CYMMY. 4.03 1

70 | YMHOXXEHHE pa3HOCTH JBYX BBIpA)KEHHUI HA UX CYMMY. 4.03 1

71 | Pa3noxxeHue pa3HOCTH KBaJApAaTOB HA MHOKUTEIH. 9.03 1

72 | Pa3noxxeHue pa3HOCTH KBaIpaToB HAa MHOXUTeau. Pemenue | 11.03 1




3a/a4.

73 | PaznoskeHre Ha MHOXKHTENN CYMMBI H Pa3HOCTH KyOOB. 11.03 1

74 | Pa3znoskeHre Ha MHOXKHTENN CYMMBI H Pa3HOCTH KyOOB. 16.03 1

75 | Pemenue 3agau o teme: «PasnoxkeHue Ha MHOXKUTEIU 18.03 1
CYMMBI ¥ Pa3HOCTH KyOOBY.

76 | IIpoBepounasi padora Ne3 «@opMyJibl COKPAIIEHHOT 0 18.03 1
YMHOKEHHS»

77 | IIpeoOpa3oBaHue 1EIOT0O BHIPAKEHUSI B MHOTOUIICH. 1.04 1

78 | IIpeoOpa3oBaHue 1ENIOT0O BHIPAKEHUS! B MHOTOUICH. 1.04 1

79 | IIpeoOpa3oBaHue 1ENIOT0 BEIPAKEHUSI B MHOTOUIICH. 6.04 1
Pemenwne 3amauq.

80 | Ilpumenenme pa3nmUYHBIX CIIOCOOOB M pas3iiokeHus Ha | 8.04 1
MHOKUTEIH.

81 | [IpumeHeHne pa3NUYHBIX CIOCOOOB IJisi pa3iokeHHs Ha | 8.04 1
MHO>KUTEIH.

82 | Ypok 3akpemnenuss mo teme: «lIpumenenue pasnuuHbiX | 15.04 1
CIIOCO0OB JIJIsl PA3JIOXKEHUSI HA MHOXKHTEIIH.

83 | KonTponbHas padora Ne 4 «IIpeoGpa3zoBanmne mesoro | 15.04 1
BbIPaKeHHUs] B MHOTOWIEH.

I'nasa VI. Cucrembl TMHeHBIX YpaBHeHHH. 14 yacoB

84 | JIuHeliHOE ypaBHEHUE C IBYMS IGPEMEHHBIMIL. 20.04 1

85 | JIuHeliHOe ypaBHEHUE C IBYMs IIepeMeHHbIMU. PerieHue 22.04 1
TPUMEPOB

86 | I'padmk ymHEIHHOTO YpaBHEHHS C ABYMS ICPEMCHHBIMU. 22.04 1

87 | Ipadmk JwmHEHHOTO ypaBHEHHS C JABYMs TEpeMEHHBbIMH. | 27.04 1
Perienue npumepoB

88 | Cucrtembl TMHEHHBIX YPaBHEHUH C ABYMS TIEePEMEHHBIMIL 29.04 1

89 | Cuctembl JNHHEHWHBIX YpaBHEHWH C IByMs TiepeMeHHbIMH. | 29.04 1
Permenvie npumepoB

90 | Crocob noACTaHOBKH. 6.05 1

91 Pemenne 3amau no teme: «Crioco0d MOACTAHOBKID. 6.05 1

92 | Cnocol CroKeHusL. 11.05 1

93 | Pemrenue nprmepoB mo Teme: «Croco0 CIOMKEHHSD). 13.05 1

94 | Pemienue 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUM. 13.05 1

95 | Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUM. 18.05 1

96 | Pemienue 3amau ¢ moMombio  cucTeM — ypaBHeHui. | 20.05 1
IToaroroBka K KOHTPOJIBHOM paboTe.

97 | KonTpoJabHast padora NeS «CucteMbl JUHEHHBIX 20.05 1
YPABHEHHID.

98 | [loBTOpEeHue 25.05 1

99 | IloBTOpEHmUeE. 27.05 1

100 | IToBTOpEHHUE 27.05 1

101 | IToBTOpEHHE 1

102 | TToBTOpEHUE 1

npujaoxenue Ne2

KoHTposibHO-N3MepuTeIbHbIe MAaTEPHAJIBI N0 ajredpe 1Jis 7 Kjaacca
Konmponvnaa paooma Nel no meme: «Buvipancenun. Toscoecmea»

Bapuanm 1
* 1. Haiigure 3nauenue Boipaxkenus 4/7 (8,37:2,7-8,7).




* 2. HalinguTe 3Hauenue Boipakenust 8x-3,7 nmpu x= -2,6
* 3. Ypocture BblpakeHHE:

a) 4b+2y-12b-y; 0) 40+6 (a-7)

B) 2p+(3p-4)-(4p-7) r) 3(c-1)-2(3¢c-5)

4. Yupoctute Beipaxkenue: 5|6 (12c+a) +2|3(3c-2a)

5. Packpoiite cko6ku: 10y-(12y-(y-6))

Bapuanm 2
* 1. HaliguTe 3HaueHue BoIpakeHus 2-6,72(15,42-13,02)
* 2. Haiinure 3Hauenus Boipakenus: 4x-7y npu x= 7/12; y=-5/7.
* 3. Ypocture BbIpaKeHHE:
a) l4c - 14b+10b — 4c; 0) 5 (2x-3) +10;
B) Sa+ (a-4)-(2a-3); )4 (x-5)-2x+3)
4. Yupoctute Boipaxkenue: 0,4 (x —Sy) + 1,5 2x —y).
5. Packpoiite ckoOku: c-(3c-(5¢c-1))

Koumponvnasa paooma Ne2 no meme: «Ypaenenue c 00HOI nepemMeHHOw)

Bapuanm 1
1. Pemure ypaBHEHHE:
a) 5x — 0,8=2x +1,6; x—4 . 3
6)4—2(x+3)=4(x—5) B) 275 %

2. Cama pemmi e 3afauu 3a 35 muH. llepByro 3agady oH peman Ha 7 MUHYT JIOJIbLIE,
yeM BTOpYyr0. CkoyibkO MUHYT Calia peai BTOPYIO 3aaady?
1-2x x+3 2-4x

3. Pemmre ypaBHEHUE

4 5
4. Haiinute cpenHee apudMeTHUeCKOe U pa3Max psijaa YUCe:
30, 40, 5, 8, 25
Bapuanm 2
1. Pemute ypaBHEHUE:
a) 7-2x = 4,5-7x; x 2x+6
6) 2(x-8)-5(x-+6) =2 B)l-3=——~

2. TaHs B MIKOJIy CHauaja eJeT Ha aBTo0yce, a MOTOM HAET memkoM. Bes gopora y Hee
3aHnMaeT 26 MuH. Vet oHa Ha 6 MUH JIOJIbIIE, YeM efieT Ha aBToO0yce. CKOJIbKO MUHYT OHA €/IeT
Ha aBTOOYyC?
3x-7 2x x+4

3 2
4. Haiinute cpenHee apudMeTHuecKkoe U pa3Max psiaa dYuce:
15,20,9, 11, 37

3. Pemmre ypaBHEHUE

Koumponvnana paooma Ne3 no meme: «/luneitnaa gpynkuyusn
Bapuanm 1
* 1. Oyaknwms 3agana Gopmynoit y = 2x - 15. Onpenenute: a) 3HaYeHUE y, eciau x =-3,5;
0) 3HaUeHuE X, IPU KOTOPOM y =-5; B) IPOXOINT JiK Tpaduk GyHKuuu uyepe3 Touky K (10;-5).
» 2. a) [locTpoiite rpaduk GyHkuu y =-3x - 3.
0) YkaxxuTe ¢ IOMOIIBIO TpaduKa, IpU KaKOM 3HAYCHUU X 3HAYCHUE ) pasHO -6.
* 3. B ogHOI ¥ TOH e CUCTEME KOOpJUHAT IocTpoiTe rpaduku GpyHkmmii: a) y = 2x; 0) y

4. HaiimuTe KOOpAMHATHI TOUKU repeceueHus rpadukoB GyHKmi y=-10x - 9 u y = -24x +
19.
5. 3agaiite dhopmysoi ITUHEHHYIO (QYHKIHIO, TpaduK KOTOPOH MapaijiesieH MPSIMOU y =
8x +11 m mpoxoauT uepe3 HayaIo0 KOOPAHUHAT.
Bapuanm 2



* 1. ®ynkuus 3agana popmynoit y = Sx+178. Onpenenure:

a) 3HaueHue y, ecnu x =0,4; 6) 3HaYeHHE X, IPU KOTOPOM ) =3; B) MPOXOAUT JIH IpaduK
dbyakuun yepe3 Touky C (-6; -12).

* 2. a) [loctpoiite rpaduk pynkuuu y = 2x + 4.

0) YkaxxuTe ¢ ToMOIIbIo rpaduka yeMy paBHO 3HaUEHHUE y IpH X=-1,5.

* 3. B oxHOI#t 1 TOii ke cucTemMe KOOpauHaT nocrpoire rpaduku GpyHkmii: a) y = -0,5x;
06)y=>5.

4. HalinuTe KOOpIMHATHI TOUKH MepecedeHust rpadukoB GyHKIMH y=-14x + 32 nu y = 26x -
8.

5. 3apmaiite ¢opmynoil TuHEHHYI0 QYHKIUIO, TpauK KOTOpOH mapaiieneH MpsMon y =
2x +9 ¥ mpOXOJUT Yepe3 HayaJlo KOOPAUHAT.

Konumponvnas paboma Ned no meme: «Cmenensv ¢ HamypanbHbIM nHOKA3amenem»
Bapuanm 1
* 1. HaliguTe 3HaueHue BbIpaxkeHus 1 - 5x2, npu x = -4.
* 2. BelmosHuTe NEeNCTBUS:
a)y’ + % 6))" )% B) 07)% 1) ().
« 3. Vpocrute Beipaxerue: a) -2ab’  3a” « b*; 6) (- 2a°b%)’.
* 4. Tlocrpoiite rpaduk GyHKIwH y = x°. C MOMOIIBIO Tpad¥iKa ONPEIEINTE 3HAYCHHE y
npu x = 1,5; x=-1,5.

252 x 5°
57

5. Brluucnure:

Bapuanm 2

1

* 1. HaiiguTe 3Haue€HNE BBIPAXKEHUS -9p3, npup=- —.

3
« 2. Bomonnure xeiicteust: a) ¢ * ¢ 6) ¢ : ¢% B) (¢H’; 1) Be)’.
* 3. YopocTute BoIpakeHHE: a) -4)c5y2 . 3xy4; 0) (3x2y3)2.
« 4. Tocrpoiite rpaduk dyskmuy y = x°. C moMompo rpaduka GpYHKIHH OIpENeHTe,
MPU KaKUX 3HAYCHUSX X 3HAUEHHE ) PaBHO 4.

3%x27
812

Konmponvnaa paooma Ne5 no meme:  «Cnoscenue u pluumanue MHO204NEHOB»
Bapuanm 1
* 1. Bemonnure aeiictBus: a) (12aB - 5a) - (aB + 6a); 0) 5x(3x2 -2x -4).
« 2. BoiHecuTe 06IMii MHOKHITENb 3a CKOOKH: a) 2ab - ab’; 6) 10x° -5x.
* 3. Pemute ypaBHenue S5(x -3)=14-2(7-2x).
* 4. B Tpex mecThix kiaccax 91 yuenuk. B 6 «A» Ha 2 yyeHUKa MeHblle, 4eM B 6 «by, a
B 6 «B» Ha 3 yueHuka 6osnplie, yeM B 6 «b». CKOJIBKO yJanuxcst B KaxJJ0M Kiacce?
5. Ynpoctute Beipaxenue 3x (x +y+c¢)—3y(x-y-c¢)-3c(x+y-c).
Bapuanm 2
1. Bemmonsure geiictsust: a) (4y° +15y) - (17y — y°); 6) 2a(3a —B +4).
2. BeiHECHTE OOIIMIT MHOKHTEIIb 32 CKOOKH: a) 3x%+ 9xy; 0) 2x% + 6x°
3. Pemure ypaBaenue 7 -4 (3x - 1) =5 (1 - 2x).
4. B tpex kop3uHax 56 kr s010k. Bo BTOpOi#t Kop3une Ha 12 kr s10:10K OojbIle, YeM B
MIEepPBOii, a B TpeThel — B 2 pasa Oosbiie, 4eM B iepBoil. CKOJBKO KT 010K B KaXKI0W KOp3UHE.
5. Yopoctute Belpaxenue 6a (a-x+c)+6x(a+x-c¢)-6¢c(a-x-c).
Koumponvnas paboma Nob no meme: «llpouzsedenue mnozounienos»
Bapuanm 1

5. Brluucnure:

* 1. BeimosiHuTEe YMHOXKEHUE:

a) (a-4) (a-2);6) 3x + 1) (5x -6); B) (62 +x) (2a -3x); T) (c + 1) (¢* + 3¢ +2).
* 2. Pa3znioxxuTe Ha MHOKUTENH: a) 2X (a - B) +a (a - 8); 6) 3x+3y + 6x +ay.
3. Yopoctute Beipaxenue 0,5x (4)c2 - 1)(5x2+2).



4. [IpencraBbTe MHOTOUICH B BHJIC IPOU3BEICHUS:

a) 3x-xy—3y+y2; 0) ax - ac-ay +cy-cx—x+y.

5. U3 mpsamoyronbHOro jucTa (paHepsl BbIpe3alu KBaJpaTHYIO IUIACTHUHKY, AJI YEro C
OJTHOW CTOPOHBI JIUCTA (haHEepHl OTPE3aIU MOJIOCY MHUPHHOM 2 CM, a C APYroM, COCETHEMH, - 3 CM.
HaiinuTe CTOpOHY MOJYYMBHIErOCs KBajapara, €CIM H3BECTHO, YTO €ro Imiomaaps Ha Sl oM’
MEHBIIIE MJIOMIAH IPSIMOYTOJIbHHKA.

Bapuanm 2

* 1. Bemonnaute ymHOkenue: a) (x - 8) (x +5); 6) 38 -2) (4B - 2);

B) (3y - 2¢) (y + 6¢); 1) (B +3) (b* +2b - 2).

* 2. PaznoxxuTe Ha MHOKUTETHU: a) 2x (x - 1) - 3 (x - 1); 6) 2a - 2b + ca - cb.

3. Yapocrure Beipaxenue 0,2y (5y° - 1)(2y* + 1).

4. [IpencraBbTe MHOTOUICH B BHJIE IPOU3BEICHUS:

a)a’ +ae — 3a— 36; 6) kp - kc - px +cx +c - p.

5. bacceiin umeet npsiMoyronsHyo Gopmy. OHa U3 €ro CTOpOH Ha 6 M 0OJIbIIe APYTOH.
OH OKpyXeH TOpOoXKoH, mupuHa koTopoit 0,5 m. Haitnure cropoHsl OacceiiHa, ecliy IIoIaIb
OKpYXKaroIlen ero J0poxKku 15 M.

Koumponvnasn paooma Ne7no meme:  «Dopmynvt COKpAUEHHO20 YMHONCEHUA)
Bapuanm 1

* 1. IIpeoOpa3yiiTe B MHOTOWICH:

a) (y- 4)% 6) (7x + a)*; B) (5¢ - 1) (5¢ + 1); 1) (3a + 2b) (3a - 2b).

« 2. Vpocrute Boipaxenue (a - 9)° - (81 + 2a).

« 3. Pa3noxmuTe Ha MHOKHTENH: a) X° - 49; 6) 25x° - 10xy + yz.

4. Pemnte ypasaerue (2 - x)° - x (x + 1,5) = 4.

5. Bemonnute feiicteust: a) (v - 2a) (2a + %), 6) Gx* +x)% B) 2+ m)* (2 - m)~.

6. Pasnoxure Ha MHOXHUTEIH: a) 4x°)” - 9a*; 6) 27m’ + n’.

Bapuanm 2

* 1. IIpeoOpa3yiiTe B MHOTOWICH:

a) Ba +4)";6) 2x- b)Y B) (b+3) (b-3):1) (59 - 2x) (57 + 2x).

« 2. Vpocrute Boipaxenue (¢ + b) (¢ - b) - (5¢* - b°).

* 3. Pa3yioxuTe Ha MHOKUTEIH: a) 25y2 - a*; 6) &+ 4be + 4b%.

4. Pemrnte ypasaerue 12 - (4 - x)* =x (3 - x).

5. Bemonsnte aeiictaust: a) (3x +17) (3x - %), 6) (@’ - 6a)’; B) (a - x)* (x + a)*.

6. Paznoxure Ha MEOXHTEn: a) 1004” - §b2 :6)x° +)°

Koumponvnana paooma Ne8 no meme: «llpeobpazosanue yenvix vlparxcenuii)
Bapuanm 1

* 1. Ynpocrture BeIpakeHHE:

a) (x-3)(x-7)-2x(3x-5);6)4a (a-2)-(a-4)*;8)2 (m+ 1) - 4m.

« 2. Pasioxure Ha MHOXHTENH: @) X~ - 9x; 6) -5a” - 10ab - 5b°,

3. Ypocrute Beipaxenue (v - 2y)° - Ay + 3) (v - 3) + 2y (27 + 5).

4. Pasnoxure Ha MHOXuTenn: a) 16x" - 81; 6) x* - x -y - y.

5. JloKaXuTe, 9TO BBIp@KEHHE x° - 4x + 9, mpu OOBIX 3HAYCHUSAX X MPHHHMACT

MOJIOKUTEIbHBIC 3HAYCHHUS.

Bapuanm 2

* 1. Ynpocrture BeIpakeHHE:

a)2x (x-3)-3x(x+5);6)(a+7)(a-1)+(a-3)%58)3 (y+5)° -3~

« 2. Pasnoxure Ha MHOXHTENH: a) ¢ - 16¢; 6) 3a” - 6ab + 3b°.

3. Yopoctute Boipaxenue (3a - az)2 -d° (a-2)(a+2)+2a(7+ 3a2).

4. Pasnosxure Ha MHOXuTenn: a) 81a’ - 1; 6) y* - x* - 6x - 9.

5. JIoKaXuTe, 9TO BBIPAKCHHE -a° + 4a - 9 MOXET NPUHHMATH JIHIIb OTPHLATEIBHBIC

3HAYEHUSI.
Konmpononaa paooma Ne9 no meme: «Cucmemvl TUHEUHBIX YPAGHEH UL

Bapuanm 1

* 1. Pemnre cucreMy ypaBHEHUI



4x +y =3,
6x -2y =1.
2. bank mpomgan mpennpuHuMarento r-Hy Pasunay 8 obmuraruit mo 2000 p. u 3000 p.
Ckonpko oONHranuii Kaxaoro HOMHHANA Kymws T-H PasuH, ecnu 3a Bce oOnwranuu ObLIO
3artaueHo 19000 p.?

3. Pemurte cuctemMy ypaBHEHUI 4. Ilpsamas y = kx + b IpOXOUT Yepe3
2(3x+2y)+9=4x+21, touku A (3; 8) u B (-4; 1). Hanmmmre
2x + 10=3 - (6x + 5y). ypaBHEHUE ATOU MPSIMOH.

5| BeisicHuTe, UMEET JIU PElIeHNE CUCTEMA

3x-2y=17,
{ 6x -4y =1.

* 1. Pemure cucreMy ypaBHEHUI
3x-y=7,
2x+3y=1.
*12. Benocunenuct exan 2 4 mo JecHOM aopore u 1 4 no mocce, Bcero oH npoexan 40 k.
Ckopocth ero Ha miocce Obi1a Ha 4 KM/4 Oolbllle, YeM CKOPOCTh Ha JiecHOW aopore. C Kakoii
CKOPOCTBIO BEJIOCUIIEUCT €XaJl IO 1I0CCEe, ¥ C KaKOM T0 JIECHOU Jopore?

Bapuanm 2

3. Pemure cucreMy ypaBHEHUI 4. llpsimast y = kx + b mpoxoauT yepes
2(3x-y)-5=2x-3y, Ttoukn A (5; 0) m B (-2; 21). Hanummure
5-(x-2y)=4y+16. YpaBHEHHUE ITOU IPSIMOM.

. BBIsICHUTE, MMeeT i penieHns CUCTeMa B CKOJIBKO:
Sx-y=11,
{ “10x + 2y = 22,

Hmozosas konmponvhaa paboma no anzeope ¢ 7 Kiacce
Bapuanm 1
« 1. Vopocrute Boipaxenue: a) 3a°b « (-5a°b); 6) (2x%y)’.
* 2. Pemute ypaBHenue 3x - 5 (2x + 1) =3 (3 - 2x).
« 3. Pasnoxure Ha MHOXHTENH: a) 2xy - 6)°; 6) @’ - 4a.
* 4. TlepumeTtp tpeyronbauka ABC paBeH 50 cm. CtopoHa AB Ha 2 ¢M 0OIIbIIE CTOPOHBI
BC, a cropona AC B 2 paza 6ousbiiie croponbl BC. HaiiguTe CTOPOHBI TPEYTOJIbHUKA.
5. JlokaxuTte, 4TO BEPHO PAaBEHCTBO
(a+c)(a-c)-ba-b)-(a-b+c)(a-b-c)=0.
Bapuanm 2
« 1. VipocrtuTe Belpaxerue: a) -2x)° » 3x°y°; 6) (-4ab’)*.
* 2. Pemute ypaBuenue 4 (1 - 5x) =9 -3 (6x - 5).
« 3. Pasnoxure Ha MHOXHTENH: a) a°b - ab®; 6) 9x - x°.
* 4. Typuct npomten 50 kM 3a 3 aus. Bo BTopoii 1eHb oH nporien Ha 10 kM MeHbIIe, 4yeM
B TICPBBI JIeHb, U HA 5 KM OoJjbIe, yeM B TpeTHil. CKOJIBKO KUJIOMETPOB MPOXOIMI TYPUCT
Ka)XIbIi IeHb?
5. JIoKa)kuTe, 4TO MPH JIFOOBIX 3HAYEHHSIX IEPEMEHHBIX BEPHO PAaBEHCTBO
x-»)@x+y)-(a-x+ty)(a-x-y)-a2x-a)=0.

OuneHkKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT, 00y4aloIuxcs o MaTeMaTHKe.

OTBeT OlleHUBAETCSI OTMETKOM «5», eciiu:

- paboTa BBINOJIHEHA OJHOCTHIO;

- B JJOTHYECKHUX PACCYXICHUAX U OOOCHOBAHUU PEIIEHUS HET MPOOEIIOB U OIIUOO0K;

- B pEIICHUH HET MaTeMaTUYECKUX OMMOOK (BO3MOXHA OJJHA HETOYHOCTh, OIMCKA, KOTOpast He
SIBJISIETCS CIIE/ICTBUEM HE3HAHUS WM HEMMOHUMAaHUS Y4eOHOTO MaTepuana).



OT1MeTKa «4» CTABUTCH B CJACAYIONIUX CAYyYAAX:

- YETBIPE 3a/IaHUS BHITIOTHEHBI TPABIIIBHO;

- paboTa BBINTOJTHEHA TTOJIHOCTHI0, HO 00OCHOBAHUS IIArOB PEIICHUS HEAO0CTATOYHBI (€CITH
yMeHHE 000CHOBBIBATh PACCYKICHUS HE SIBUIIOCH CIIEIIMAIEHBIM 00BEKTOM MIPOBEPKH );

- TOMYIIEHbI OJTHA WJIK €CTh JIBa-TPU HEJO0YETa B BHIKIIAAKAX, PUCYHKAX, yepTexax (eciu 3Tu
BUJIBI PA0OT HE SBISUINCH CIICIIUATBHBIM OOBEKTOM IMPOBEPKH).

OT1MeTKAa «3» CTAaBUTCS, €CJIN:

- TPU 3aJaHUSI BHITIOJIHEHBI BEPHO;

- TomymieHo 6osee 0JHON OMMOKY WK OoJiee IBYyX-TpeX HeI0UYETOB B BHIKJIAJKAX, YepTexkax HO
oOyyaromuiics 006s1a1aeT 00s13aTeIbHBIMI YMEHHUSAMU 110 TIPOBEPSEMON TEME.

OTMeTKA «2» CTAaBUTCS, €CJIN:

- TOTMYIICHBI CYIIECTBEHHBIE OIMIMOKH, MIOKA3aBIIIHe, YTO O0yJarouiics He o0mamaer
00s3aTeNbHBIMH YMEHHUSIMU 110 JaHHON TeME B MTOJIHOM Mepe.



