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HOACHUTEJBHASA 3AIINCKA

AnreOpa siBIIsieTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOLIEro 0O0pa3oBaHUs: OHA
obecrieuynMBaeT U3Y4YEHUE JAPYrUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOIro, TaK U
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOCHUE HEOOXOIUMO ISl MPOOJDKEHUS OOpa3oBaHUS U B
NOBCEAHEBHOM u3HHU. Pa3Butue y oOydaronmmxcsi Hay4HbIX MPEACTaBICHUN O
INPOUCXOXKJECHUN U CYIIHOCTH ajreOpandeckux aOCTpakiui, crocode OTpakeHUs
MaTEMaTUYECKOM HayKOM SIBJICHHM W TMPOIECCOB B MPHUPOAE M OOIIECTBE, POJH
MaTeMaTUYECKOTr0 MOJICIMPOBAHUS B HAYYHOM IIO3HAHUU W B MPAKTUKE CIHOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYE€CTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTalyu B COBpeMeHHOM IudpoBoM obmiecTBe. M3ydyenue anreOpsl obOecreunBacT
pa3BUTHE YMEHHs HaOoIaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JICUCTBUS U
BBIBO/IbI, (DOpMyIHpoBaTh yTBepKaeHUsI. OCBOeHHUE Kypca alireOphl 00eCieYrBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OO0YYarOUIUXCs: OHU MCHOJIb3YIOT JIEAYKTUBHBIE U WHIYKTUBHBIE
paccyxJieHus, 0o00OIIeHne U KOHKpETH3alulo, abcTparupoBanue M aHajoruto. OOyueHue
anredpe  mpeanojaraeT  3HAYUTEIbHBIA  O0BEM  CaAMOCTOATENBHOM  JIEATEIHbHOCTH
oOy4Jaronmxcsi, MO3TOMY CaMOCTOSITEIbBHOE pEelIEeHUEe 3aJad SBISETCA peau3aluei
NEATEeIbHOCTHOTO MPUHIIUIIA O0yUYEHUS.

B crpykrype mnporpamMmbl y4eOHOro Kypca «Auredpa» Jyuisi OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeIbHO-METOANYECKUe JIUHUM: «Yucna u
BBIYHMCIICHUS», « ANITeOpandecKue BhIPAKEHUSD», «YPaBHEHUS U HEPABEHCTBaY, « DyHKIIUNY.
Kaxnas U3 3TUX COAEpKATEIbHO-METOIMUECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIeT U3YUYEHHUS Kypca, B3aUMOJICUCTBYSI C APYTUMHU €r0 JUHUAMU. B xo0/1€ n3ydeHus yuyeOHOTo
Kypca OOy4YaromMMCsi TPUXOIAUTCS JIOTHYECKH pacCyKJIaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIH A3BIK. B CBsI3U ¢ 3TUM B Tporpammy y4eOHOTO Kypca «Aredpay BKIFOUCHbI
HEKOTOPBIE OCHOBHI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTU4eCKOTo
o0pa3oBaHMsI M CHOCOOCTBYIOLIME OBJIQJCHHUI0 OOYYarOIMMHUCA OCHOB YHUBEPCAIBHOTO
MaTeMaTu4yeckoro si3bika. CozepKaTelIbHON U CTPYKTYPHON OCOOCHHOCTBHIO YU4eOHOTO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUM «Yuciaa W BBIYUCICHUS CIYXKUT OCHOBOM ISl JTalIbHEMIIETro
M3YUYCHHS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y O0YUAIOITUXCS JIOTUYECKOT'O MBIIIICHHUS,
(GOpMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AJITOPUTMAaMH, a TakKKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJIsI TTOBCEAHEBHOW KM3HH. Pa3BUTHE TOHSATHS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs CBSI3aHO C pAIMOHATBLHBIMU U
HMpparMoHaIbHBIMU YKCIaMHU, (OPMUPOBAaHUEM TPEACTABICHUN O JNEUCTBUTEILHOM YHUCIIE.
3aBeplleHre OCBOEHUS YMCIOBOM JIMHUKM OTHECEHO K CpelHeEMY 0011eMy 00pa30BaHuUIo.

Conepxanue JBYyX alreOpavyecKux JUHUM — «AJre0Opandeckue BBIPaKEHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y  OOYYArOIIUXCS
MaTEeMaTUYeCKOTro ammapara, HeoOXOIUMOTO IJIsi perieHus 3aJad MaTeMaTHUKHA, CMEKHBIX
OpeIMETOB M MNPAKTUKO-OPUEHTUPOBAHHBIX 3ahady. Ha ypoBHE OCHOBHOro OOIIEro
oOpa3zoBaHusl y4eOHBI MaTepuang TPYHNIUPYETCS BOKPYT pPAlMOHAIBHBIX BBIPAKECHHI.



Anrebpa JIEMOHCTpUpPYET 3HAYE€HHE MaTEeMaTHKH KaK S3bIKa ISl  TOCTPOCHUS
MAaTEMATUYECKUX MOJICJIEN, ONMUCAHUA MPOLECCOB U SIBIICHUU pEeAIbHOro Mupa. B 3amaum
oOydeHusi anreOpe BXOIAT TaKkkKe JalbHeWllee pa3BUTHE AJTOPUTMUYECKOTO MBIILICHUS,
HE0OXO0IUMOI0, B YaCTHOCTH, JIJI OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxkaeHuil. [[peoOpa3zoBaHne CUMBOJIBHBIX (POPM CLIOCOOCTBYET Pa3BUTHIO
BOOOpakeHUs1, CHOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue  (YyHKIUOHAIBHO-TPAPUUYECKON JIMHUM HAIEICHO Ha MOJIyYeHHE
oOy4JaronMMuUCss 3HaHUW O (YHKIMSIX KaK BaKHEWIIeW MaTeMaTHYeCKOW MOJEeNH JUis
OMMCAHUS U MCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJE U OOIIECTBE.
N3ydyenne matepuana crnocoOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS YMEHHUS HCIIOJIb30BaTh
pa3IMYHbIE BBIPA3HUTENIBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (DOPMHUPOBAHUE TMPEACTABICHUNA O POJIM MAaTEMaTUKH B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CormacHo yuyeOHOMY IlaHy B 7-9 Kiaccax wu3yyaercs y4eOHbIM Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3febl coAepkanus: «Hucna u BEIYUCICHUSD,
«AJredpanyecKkue BhIpAKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIMM.

Ha usyuenue yue6Horo kypca «Anredbpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Henento), B 8 kitacce — 102 gaca (3 gaca B Heento), B 9 kinacce — 102 gaca (3 yaca B
HEJICITIO).



COILEPKXAHUE OBYYEHUA

7 KIIACC

Yuciia 1 BBIYMCTICHUS

Jpobu OOBIKHOBEHHBIE M JECATHUYHBIC, TIEPEX0] OT OAHOW (OpPMBI 3amucu Ipodei K
npyroi. IloHsATMe palMOHAIBHOTO 4MCIA, 3allUCh, CPAaBHEHHE, YIOPSAJOYMBAHUE
paloHalIbHbIX Yncen. ApupMeTHYecKre IeUCTBUS C pallMOHAIbHBIMU YKciIaMu. Perienue
3a]1a4 U3 pealbHOM MPAKTUKU Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJIbHBIM ITOKA3aTEIEM: ONPEEICHUE, MPE0OPA30BAHUE BHIPAKECHHUI HA
OCHOBE OIPEAEIICHHUS, 3aUCh 00JIbIIMX YKcell. [IpoLeHTsl, 3anuch IPOLUEHTOB B BUAE ApOOH
U poOu B BUJE MPOLEHTOB. TpH OCHOBHBIE 33aJaud HA NPOLEHTHI, PEUICHHE 3a]1ad U3
peanbHON MPAKTHUKH.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIbHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IpONOPLIMOHATILHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHON. JlomycTUMBIE 3HAYCHUS
nepeMeHHbIX. llpenctaBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUAE (QOPMYIIBI.
Boruucnenuss no ¢opmynam. IIpeoOpazoBaHne OyKBEHHBIX BBIPXKEHHM, TOXIECTBEHHO
paBHBIE BBIPAXKEHHUSI, IPABUIIA IPEOOPA30BAHUS CYMM U MPOU3BENCHUN, PABHUIIA PACKPBITHS
CKOOOK U IPUBEEHUS MOJOOHBIX ClIaraeéMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHounensl 1 MHOrOwIeHb!l. CteneHb MHOrousieHa. Ciio)keHNe, BEBIUNTaHNE, YMHOKECHHE
MHOTO4IEHOB. @OpMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJApaT CYMMBI M KBaJIpaT pa3HOCTH.
dopMya pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYJICHOB HA MHOKHUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHU S, IPaBUiia IPeoOpa30BaHusl ypaBHEHUs, PABHOCUIILHOCTD
YpaBHEHUM.

JIuHelHOEe ypaBHEHME C OJHOM IMEPEMEHHOM, YMCJIO KOPHEN JIMHEHHOIO YpPaBHEHUS,
pelieHrne JMHENHbIX ypaBHeHUH. COCTaBlIeHHE YpaBHEHUH MO YCJIOBHIO 3ajaud. Pemienue
TEKCTOBBIX 3a/1a4 C [IOMOILBI YPABHEHUM.

JluneitHoe ypaBHEHUE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. CucteMa AByX JTUHEHHBIX
ypaBHEHUH ¢ JByMs MepeMeHHbIMU. PerieHue cucteM ypaBHEHUN CIOCOOOM TMOACTAaHOBKH.
[IpumMeps! pemieHust TEKCTOBBIX 3a7a4 C MOMOILBIO CUCTEM YPAaBHEHUM.

DOyHKIUU

Koopaunara toukn Ha mpsmou. YucnoBbie mpomexyTKu. PaccTosiHue Mexay AByms
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U opJiHaTa TOYKU Ha
KOOPJIMHATHOM miiocKocTH. [IpumMepsl rpagukoB, 3aganHbiX Gopmynamu. Utenue rpadukos
peanbHbIX 3aBucuMocTeil. [lonstue ¢ynkuun. 'paduk @ynkmuu. CpoiicTBa (yHKIIHA.
Jluneitnas ¢pynkmus, e€ rpadguk. ['paduk Gpynkmum y = |X|. 'paduueckoe pernieHne TMHEHHBIX
YPABHEHUU U CUCTEM JIMHEWHBIX YPAaBHEHUM.



8 KUIIACC

Yucaa 1 BIYMCICHUS

KBagpatueiii kopenb u3 uucina. [londarue o0 uppanuoHaibHOM uwucie. [lecaTuyHbie
npUOIMKEHUST UppAlMOHANIbHBIX yKcen. CBolicTBa apuMETHUYECKUX KBAJIPATHBIX KOPHEU U
UX TpPUMEHEHHE K TPeoOpa3OBaHUIO YHUCIOBBIX BBIPAKEHUH UM  BBIYUCICHUSM.
JlercTBUTENBHBIC YHCIIA.

Crenensp ¢ enpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJireOpandecKkue BbIPAKEHUS

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIU.

Anrebpanyeckass ApoOb. OCHOBHOE CBOWMCTBO anredpamveckor apobu. CroxeHue,
BBIUUTAHUE, yMHOXKECHHE, JIeJICHHE allreOpandeckux apooeil. ParmonanbHble BIpaKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOASIIMXCA K JMHEHMHBIM M KBaJapaTHbIM. [IpocTteilmme npoOHO-
paluMoOHaIbHbIE YPABHEHMUS.

['padmyeckas nHTEpIIpETaLlU YPAaBHEHHUM C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C JBYyMs NEPEMEHHBIMU. [IpUMeEpBI pelIeHnss CUCTEM HEIMHEWHBIX YPABHEHUN C
JIBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

HucnoBble HEpaBEHCTBA M HX CBOWCTBA. HepaBeHCTBO € OOHOM NEPEMEHHOM.
PaBHOCUIBHOCTE HEpaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM INepeMeHHOH. CucTeMbl
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOYyHKIUU

[Tonsitue pynkuuu. O0IaCTh ONpeaeneHrs 1 MHOKECTBO 3HaUeHU (yHKIUUA. CriocoObl
3a1aHus QYHKITUH.

I'padux ynxuu. YUrenue cBoiicTB (yHkimu mo e€ rpaduky. [Ipumepst rpadukos
(GyHKUHIA, OTPa’KaIOMIKUX PEATIbHBIE MPOLECCHI.

@DYHKIMHU, OMUCHIBAIOLIUE MPSAMYIO U OOpaTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, X
rpaduxu. Pyukmmn y = X2,y = X3, y = VX, y=|X|. [padudeckoe pernenne ypaBHEHHI 1 CHCTEM
YpaBHEHUM.

9 KUIIACC

Yuciia ¥ BBIYUCTICHUS

PannonanbsHbie Kcia, UppaliOHAIbHbBIE YUCa, KOHEYHbIE 1 OECKOHEYHbBIE 1€CSITUUHbIE
npobu. MHOXKECTBO NIEWCTBUTENIbHBIX YMCEJ, JEHCTBUTEIbHBIE 4YMCla KaKk OECKOHEUYHbIE
AecsITUUHble JpoOu. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM
JNEVUCTBUTEIILHBIX YACET U KOOPAUHATHOW MPSIMOM.

CpaBHeHME EMCTBUTENbHBIX YKCell, apu(pMEeTUYECKUe NEUCTBUS C ACHCTBUTEIbHBIMU
YUCJIAMH.

Pa3mepbl 00BEKTOB OKPYXAIOIIEro MHpPA, AJTUTEIBHOCTH MPOILIECCOB B OKPYKAIOIIEM
MHUpE.



[TpubnmxkEHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyriieHue YHUCEl.
IIpyukuaka 1 OLEHKa PE3yNbTATOB BBIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIIMXCA K  KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepsl peleHuss ypaBHEHUM TPETbEN U YETBEPTOM CTEIEHEN
PA3JI0KEHUEM Ha MHOXKHUTEIH.

Pemenne  npoOHO-pallMOHANbBHBIX  ypaBHEHMH. PereHue  TEKCTOBBIX  3a/iay
anredpanvyeckuM METOJIOM.

VYpaBHeHHE ¢ IBYMSI IEPEMEHHBIMH U €ro rpaduk. Pemenne cucrteM ABYX JTHMHEWHBIX
YPaBHEHUH C IByMs IIEpEMEHHBbIMU. Pemenue cucrem IByX ypaBHEHHMM, OJHO M3 KOTOPBIX
JUHENHOoe, a APyroe — BTOPO CTeNeHu. I 'paduueckast UHTEpIpEeTaLMs CUCTEMbl YPaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PeleHne crucTteMm JIMHEWHBIX
HEPAaBEHCTB C OJHOU nepeMeHHol. KBagparHble HepaBeHCTBA. ['paduueckas nHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DOYyHKIUU

KBanmpatuunas ¢gynkuwms, e€ rpaduk u cBoictBa. [lapabosia, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHUH MapaOOIIbI.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux cBoiicrsa.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccun

[lonsiTME  YKMCIIOBOM  TOCIENOBATEJBHOCTH.  3aJaHH€  IOCJEN0BATEIbHOCTH
peKyppeHTHOH dhopmynoi u popmymoil N-ro uieHa.

Apudmernueckass U = reomerpuueckas mnporpeccuu. @Dopmynbl  N-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N3o00pakeHne wWieHOB apu(PMETHYECKON U TE€OMETPUYECKOM MPOrpeccuil TOUKaMu Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCIOHEHIUANIbHBIN POCT. CI0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMSA INPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHS TNPOrpaMMbl y4eOHOTO Kypca «Airedopar»
XapaKTEPHU3YIOTCH:

1) maTrpuoTnyeckoe BOCIIMTAHHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHIICKOM MaTe€MaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB W POCCUNCKOU
MaTeMaTU4YECKOM IIKOJbI, K HCIOJb30BAaHUIO JTUX JOCTHKEHHM B JPYIrMX HayKax H
MPUKIATHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TIpaKAaHMHA W peaju3ald €ro Ipas,
NPEJICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAX (DYHKUMOHMPOBAHHS PA3NIUYHBIX CTPYKTYP,
SBJICHUH, IPOLEAYP rPaKIAHCKOTo 001IecTBa (HapruMep, BEIOOPHI, OIPOCHI), FOTOBHOCTBIO K
00CYXJIEHHIO STUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHHUM
HayK{, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE y4YacTHE€ B PELICHUU NMPAKTHYECKUX 3a7a4 MaTEMaTUYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOrO0 OOpa30BaHUSl Ha MPOTSKEHUU
BCEU MKU3HU ISl YCHEIIHOW MPO(EeCCHOHATbHON NEATEIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX
YMEHUM, OCO3HAHHBIM BEIOOPOM M IMOCTPOECHUEM WHIWBUIyAIbHOU TPAEKTOPUH 00pa30BaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M ACTETHYECKOMY BOCIPHUSATHUIO MaTEeMaTHYECKUX
OOBEKTOB, 3a/lay, pEHIeHUH, pacCyKJICHUM, YMEHHUI0O BHUAETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 O3HAHMSA

OpHUEHTALMEN B JEATEIHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKa, MPUPOABI M OOIIECTBA, MOHUMAHHUEM
MaTEeMaTUYeCKOM HAayKH Kak c(epbl YEJOBEUYECKON AESTENbHOCTH, ATANoOB €€ pa3BUTUA U
3HAYUMOCTU JUISL Pa3BUTHS LMBWIM3ALUHU, OBJAQJACHHEM S3BIKOM MAaTEMaTUKU U
MAaTEMATUYECKON KYJIBTYPOW KaK CpPEICTBOM IO3HAHWS MHUPA, OBJIAJCHUEM MPOCTEHIINMH
HaBBIKAMH HCCIIEIOBATENIBCKOMN IESITEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GOpMHPOBAHME KYJbTYPbI 3A0POBbS W
IMOIMOHAIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHYECKHE 3HAHUS B MHTEpPECax CBOETO 3/10POBbS,
BEJICHUS 37I0pPOBOr0 00pasa KU3HHU (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN
U OT/bIXa, peryiisipHas pusnyeckas akTUBHOCTD), COPMHUPOBAHHOCTHIO HaBbIKa peIIeKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OMIKOKY U TAKOTO K€ IpaBa APYroro YeIOBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:



OpHUEHTAaIlMel Ha MPUMEHEHNE MaTEeMaTHYECKUX 3HAHUM JIJIsl pelIeHus 3a7a4 B 001acTu
COXPAaHHOCTH OKPY’KAIOLIEH CpEelbl, IJAHUPOBAHMS ITOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
HOCIIEACTBUN ISl OKPY KAIOIIEeH Cpe/bl, 0CO3HAHUEM TTI00aIbHOI0 XapaKTepa 3KOJIOTMUECKUX
po0JieM U MyTel X peLeHUs;

8) ajanTauusa kK M3MEHAIOIUMCH YCJIOBUAM COLMAIBHON M IPUPOIHON Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUAX HEONPEAEIEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 IPAKTUYECKYIO IEATEIBHOCTD, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTUX
Jr07EH, IpruoOpeTaTh B COBMECTHON JEATEIbHOCTU HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU
U3 ONBITA IPYTUX;

HE00XOIUMOCTHIO B JOPMUPOBAHNHU HOBBIX 3HAHHI, B TOM YHCIe POPMYTUPOBATH UJIEH,
MOHSITHS, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIC paHee HEM3BECTHBIX, OCO3HABATH
Ae(PUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEMH, IIJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHHUMATH CTPECCOBYIO
CUTYAaIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U
nencTBud, (OpMYyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBbIC YHUBEpPCaJIbHbIE y4eOHbIe 1eiiCTBUA

Bba3oBble jiornyeckue AeiicTBUA:

e BBIABJIITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKNA MATEMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXy MOHATUIMH, (POPMYIUPOBATH ONPEACICHHS MOHATUM,
yCTaHaBIUBATh CYIIECTBEHHbIM MpHU3HAK KiIacCU(UKALMKM, OCHOBaHMS  JJis
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

e BOCIPUHUMATH, (POPMYIUPOBATH U IPEOOPAZOBBIBATH CYKJIEHUS: YTBEPAUTEIIbHbBIE U
OTpULIATEIbHbIC, €AUHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE,

e BBIBJIITh MaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHUBOPEUYUS B
dakTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSAX, MpeUiaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEY U,

e JIeNaTh BBIBOJBI C UCMOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMaTHUECKUX YTBEP)KICHUN (TpsMble U OT
IIPOTUBHOTO),  NPOBOAUTH  CAMOCTOSITENIBHO  HECJIOXHBIE  JTOKa3aTesIbCTBa
MaTE€MaTUYECKUX (PAKTOB, BBHICTPAMBATh APTYMEHTAILIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

e BbIOMpaTh croco0 peuieHusi y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelIeHus1, BHIOMpaTh Hanbosee MOAXOASMINN ¢ y4ETOM CAMOCTOSTEIHHO BBIACIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarenbcKne 1eiiCTBUSA:

e HCMOJb30BATh BOIMPOCHl KaK HCCIAEAOBATEIbCKUH  HMHCTPYMEHT TO3HAHUS,

dbopMynupoBaTh  BONPOCH,  (DUKCHUPYIOIIHME  TPOTUBOpPEYHE,  MPOoOIeMy,



CaMOCTOSITEJIbHO yCTaHABJIMBATH HCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apTyMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH TI0 CAMOCTOSITENILHO COCTaBICHHOMY IIJIaHY HECIIOKHBIN JKCIIEPUMEHT,
HEOONIBIIIOE HWCCIIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEKTa, 3aBUCUMOCTEH 0O0BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO  (hopMyIupoBaTh OOOOIIEHWS] W BBIBOABI 10 PE3yJIbTaTaMm
NPOBEACHHOTO  HAONIONICHWsS,  HWCCICJOBaHMS,  OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB H 0000IIIEHNUH;

IPOTHO3UPOBATh  BO3MOXKHOE pPa3BUTHE TMpoIecca, a TaKKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTHh M M30BITOUHOCTHh MH(OpPMALIMK, JaHHBIX, HEOOXOIUMBIX
JUISL pELIEHUS 3a]1a4H;

BBIOMPATh, AHAJIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IMIPEICTABICHHUS;

BBIOMpPATh (POPMYy NpE/CTaBICHUS HHPOPMALMH M WILIIOCTPUPOBATH pEUIAEMBbIe
3aJlauM CXeMaMH, JuarpaMmMaMu, HHOHM rpa@uKoil 1 ux KOMOMHAIUAMUY;

OLICHMBATh HAJIEKHOCTh HH(DOPMALINU 110 KPUTEPUSIM, IPEUIOKEHHBIM YUNUTEIEM WIN
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBH])le YHUBEpPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPUHUMATH U (HOPMYITUPOBATH CY>KJICHHSI B COOTBETCTBUU C YCIOBUSIMHU U HEIISAMU
oOIlleHus, SCHO, TOYHO, I'PAMOTHO BBIPAKATh CBOI TOYKY 3pPEHUS B YCTHBIX U
NUCBMEHHBIX ~ TEKCTax, JaBaTh TIOSICHEHUS 10 XOAYy pelIeHus  3ajadu,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTaT;

B XOJe OOCYXIEHHs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXITaeMOU TEMBI,
po0JIeMbl, pelIaeMon 3a/1auu, BEICKA3bIBATh UJIEH, HAIICJICHHBIEC HA TIOMCK PEIICHUS,
COTIOCTaBIISATh CBOM CYXKJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHAJIOTA,
oOHapy>XKWBaTh pa3IMdyue MW CXOACTBO TIIO3WIIMKA, B KOPPEKTHOH Qopme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

MPEACTABIATh PE3YyAbTaThl PEIICHUS 3aJadd, »OSKCIEPUMEHTa, HCCIICIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4&€TOM 3ajad
IPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

MOHWMAaTh W WCITOJIH30BaTh MPEHMYIIECTBA KOMAaHIHON M MHIWBHIYATBHOW PabOTHI
IIPH PEIICHUHN YYECOHBIX MAaTEMaTHICCKUX 3a]1aY,

MpPUHUMATh 1I€Jb COBMECTHOM JEATEIBHOCTH, IIJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM paboThI, pacmpeneisTh BUAbI padOT, JOTOBAPUBATHCSA, OOCYKIATh
MIPOIIECC U PE3YNHTAT PAdOTHI, 0000IIaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTbl (0OCYykaAeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMbI M JIPYTHE), BBITOITHITH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH Ibl, OICHUBATh KAYECTBO CBOETO BKJIa/Ia B
o0muit  TPOAYKT TO  KpUTEpUsM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJEUCTBHUSL.

PerynsiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzanus:

e CAMOCTOSITENIBHO COCTABJIATH IUIAH, AJITOPUTM pEUIeHUs 3aAadd (WIA €ro 4acTh),
BbIOMpaTh Cnoco0 pelIeHuss ¢ y4€TOM MMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C YUETOM
HOBOM HH(OpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

e BJQJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIECCa U Pe3ybTaTa PELICHUS
MaTeMaTU4YeCKOH 3a1auu;

e IIPEIBUJETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 314, BHOCUTb
KOPPEKTUBBI B IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWJCHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IIOCTABICHHOW LEIN MU
YCIIOBUSIM, OOBSACHATh MPUYMUHBI JOCTHKEHUSI WIM HETOCTHXKEHUS LEIH, HaXOAUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 kJjacce oOydarOUIUMHCS TMOJYYUT CIEAYIOLIUE MPEIMETHbBIC
pE3yNbTATHI:

Yucua ¥ BbIYHCICHUSA

BoInonHATh, coyeTass yCTHbIE U MUCbMEHHbIE NPHUEMBI, apU(PMETHUECKUE ACUCTBUS C
paMOHAIBHBIMU YUCIIAMH.

Haxonuth 3Ha4Y€HMs] YHUCIOBBIX BBIPAXKEHHM, MPUMEHATH PAa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBbI BBIYMCIICHUS! 3HAUYEHUN JIPOOHBIX BBIPAKEHUH, COJAEP)KALIUX OOBIKHOBEHHBIE U
JECATUYIHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3aITUCH YHUCEN K APpYroi (peoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTU B OECKOHEUYHYIO
TECATHYHYIO IpOOB).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyTJIsITh ynca.

BBINONMHATE NPUKUIKY U OLIEHKY PE3YJIbTaTa BHIYMCICHHM, OLICHKY 3HAUEHHUI YUCIOBBIX
BBIPKECHU. BBIMOMHATE AEMCTBUS CO CTENEHSIMH C HATYPAJIbHBIMU MTOKA3aTENIAMH.

[IpuMeHATh NPU3HAKYU JETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOLUIEHWEM BEJIMYMH,
MPONOPIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMU, UHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS
3a/1a4y ¢ y4ETOM OIrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBaTh anredpandyeckyro TEPMHUHOJOTHIO U CHMBOJHUKY, MPUMEHITH €€ B
IpOLECCe OCBOCHHS y4eOHOro MaTepuaia.

Haxonuthb 3HaueHusi OyKBEHHBIX BBIPAKEHUN NP 3aJJaHHBIX 3HAUCHUSIX NTEPEMEHHBIX.

BoinonHaTe mpeoOpa3oBaHus 1IEJIOT0  BBIPAXKEHUS B MHOTOWIEH MPUBEJACHUEM
MOTI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.



BBINOMHATE YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOIOWIEHAa Ha MHOIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcymecTBIATh pa3I0KEHUE MHOTOWICHOB HA MHOYHUTENN C MOMOILIBIO BBIHECEHUS 3a
CKOOKHU OOIIEro MHOKUTETS, TPYIIUPOBKU CIaraeMbiX, IpUMEHEHUs: GOpMyIT COKPAIIEHHOTO
YMHOXKEHHS.

[IpuMeHATh TpeoOpa3oBaHUs MHOTOWIECHOB Ul PELICHUS pa3IMYHbIX 33J1ad U3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypaJbHBIMM  TOKa3aTEIsIMHU IS
peoOpa3zoBaHusl BHIPAKECHHIM.

YpaBHeHNs U HEPaBeHCTBA

Pemars nuHelHbIE ypaBHEHHS C OHOW NTEPEMEHHOM, IPUMEHSIS MPAaBUJia IEpexoaa OT
UCXOJHOTO YPAaBHEHUS K PABHOCUIBHOMY €My. lIpoBepsiTh, ABISETCA U YUCIO KOPHEM
YpaBHEHHUSI.

[IpuMeHATh rpaduueckue MEeTOAbl IPHU PELIEHUH JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TogOupaTe mpuMepsl map 4YUCeNd, SBISIOLIMXCS PEIICHUEM JIMHEHMHOTO YPaBHEHHS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpauK JUHEHHOrO YpaBHEHHsSI C JABYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMS.

Pemate cuctembl JByX JMHEHHBIX YpPaBHEHHWH C JBYMSI MEPEMEHHBIMH, B TOM YHUCIE
rpaguuecku.

CocTaBiATh M penlaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHMI IO
YCIIOBHIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 33J1a4l MOJyYEHHBIN
pe3yibTar.

DOYyHKIUU

N3o0paxkath Ha KOOPAMHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEpBajbl, 3allMCHIBATh YHCIOBBIE IIPOMEKYTKH Ha
anreOpandecKkoMm si3bIKe.

OTMeuars B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATaM, CTPOMUTH
rpaduku TuHEeNHbIX QyHKUUA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh ¢ MOMOUIBI0 (DYHKIIMII HM3BECTHBIE 3aBHUCUMOCTH MEXKIY BEJIMYMHAMU:
CKOpOCTB, BPEMs, PACCTOSIHUE, LI€HA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIILHOCTD, BPEMH,
00BEM paboTHI.

Haxonuthb 3HaueHune PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod NpecTaBiIeHUs U aHaIn3a HHpOpMaIuy, U3BJIeKaTh U
MHTEPIPETUPOBATH HH(POPMALINIO U3 TPAPUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kjacce oOydaromuiics NOJYYUT CIEAYIOLIUE IMPEAMETHBIC
pEe3yNbTaTHI:

Yuciia ¥ BBIYUCTICHUS

Hcnonp30BaTh HayanbHBIE MPEIACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YMCEI IS
CPaBHEHHUS, OKPYTJICHUS W BBIYUCICHUH, N300paXkaTh NEHCTBUTENbHbIE YHCIa TOYKAMH Ha
KOOPJUHATHOM MPAMOM.



[IpumeHATh MOHATHE apUPMETUIECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBAaJPATHBIC
KOPHHU, WCHONB3YysSd TMpPU HEOOXOMAMMOCTH KAaJbKYJSATOpP, BBIMOJHITH MPeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIINX KBAJIpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOMBIIMX W MaJbIX YUCEN C MOMOIIBIO NECATUYHBIX JpoOei u
crenenen uncia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHSTUE CTENEHU C IEJIbIM IOKa3aTesieM, BBINOJHATH MpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKAIINX CTETIEHU C IIEIbIM MOKA3aTEJIEM.

BbINONHATE TOXIECTBEHHBIE MPEe0Opa30oBaHusl pallMOHATIBHBIX BHIPAXKEHUN HA OCHOBE
MpaBWJI ICUCTBHUI HAJl MHOTOWICHAMH M aJITeOpandeCKUMH IPOOSMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTy mnpeoOpa3oBaHUA BBIPAKEHUM JUISI PEHICHHS pas3MyHBIX 3a7a4 U3
MAaTeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 PEATIBHON TPAKTHKHU.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHeliHbIe, KBaJIpaTHBIE YPAaBHEHUS U PAllMOHAJIBHBIC YPABHEHUS, CBOJISIIINECS
K HUM, CUCTEMBI JBYX YPABHEHUH C JBYMS MEPEMEHHBIMHU.

[TpoBOAUTE MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHUI, B TOM YUCIIE
C MpUMEHEHUeM Tpaduyueckux MpeacTaBieHuil (yCTaHABIUBATh, UMEET JIU YPABHEHHUE WM
CHUCTEeMa YpaBHEHUH pelIeHus, €ClId UMEET, TO CKOJIBKO, U MpoYee).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3aJaud K €€ alreOpandyecKod MOJEIH C
MIOMONIBI0 COCTABJIEHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYYEHHBIA PE3YJIbTAaT.

[IpuMeHsATh CBOWMCTBA YHCIOBBIX HEPABEHCTB MJIsI CPAaBHEHHWsS, OLICHKH, pelaTh
JMHEWHBbIC HEPABEHCTBA C OJHOW MMEPEMEHHOM M HX CHUCTEMBbl, JaBaTh TI'padUyECKyrO
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonumaTte ¥ UCMONB30BaTh (YHKIMOHAIBHBIC TIOHSITHS W  S3bIK  (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUYCHUS), ONPEELsATh 3HAUCHUE (PYHKIMH MO 3HAYCHHUIO apTyMEHTa,
OnpeaensaTh CBOMCTBA (YHKLMHU 10 €€ TpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/X,y =x%y=x%Yy=|x|,y=+x, onuceBaTs cBO}CTBa UYHCIOBOI QYHKINH TIO €&
rpaduky.

K koHiy oOydenuss B 9 kjacce oOy4aroUIMIiCs MOMYYUT CIEAYIOLIME MPEIMETHbIE
pE3yNbTaThI:

Yucia v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALMOHATIBHBIE YHCIIA.

Brimonuars apudgmernueckue ASHCTBUS ¢ palldUOHATILHBIMUA YUCIaMU, COYETasi YCTHbHIC
Y NTUChbMEHHBIE TTPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPAIMOHATILHBIMUA YHCIIAMH.

HaxoauTe 3HaueHus CTENEeHEeH C LeJIbIMU MOKa3aTeIsIMUA U KOPHEH, BRIUUCIISATH 3HAUCHUS
YU CJIOBBIX BBIPAKECHUMU.

OKpyrJisiTh JE€UCTBUTEIBHBIE YUCIA, BBINOJHATh MPUKHUAKY pE3yJibTaTa BBIYUCICHUM,
OIICHKY YHCJIOBBIX BBIPAYKEHUM.

YpaBHeHUS U HEPABEHCTBA



PemaTe nuHElHBIE W KBAaJApPATHBIE YPABHEHUWS, YPABHCHUS, CBOJSIIHMECS K HHM,
MpOoCTEHIne APOOHO-PAITMOHAIBHBIC YPABHCHHUS.

Pemate cuctemsl ABYX JTUHEHHBIX YPaBHEHUN C IByMSI IEPEMEHHBIMU U CUCTEMBI JIBYX
ypaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABJISACTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauM anreOpamdecKuM CIOCOOOM C IOMOIIBIO COCTABJICHHS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEHNIINE UCCIEAOBAHUS YPABHCHUN U CUCTEM ypaBHEHUM, B TOM YHUCIIE
C MpUMeHEeHHeM rpaduuecKux IMpeaCcTaBIeHU (yCTaHABIMBATh, UMEET JIM YPaBHCHHUE WIIU
CHUCTEeMa YpaBHEHUH pelIeHus, eClId UMEET, TO CKOJIBKO, U IpoYee).

Pemates nuHEWHBIC HEpPaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh pPEIICHHEC
HEPABCHCTB HA YHCJIOBOM MPSMOM, 3alUChIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

PemaTe cuCTEMBbl JMHEWMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, H300pakaTh PEIICHUE CUCTEMbBI HEPABEHCTB HA YHCIIOBOM MPSIMOH,
3aIlMCHIBATh PEIUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs3oBaTh HEPAaBEHCTBA MIPU PENICHUM PA3JIMYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBaTh hyHKIIMY M3y4eHHBIX BUJIOB. [I0Ka3pIBaTh CXeMaTHUYECKH PACTIONIONKEHUE

Ha KOOPMHATHOM IIocKocTH rpadukoB GyHkimil Buaa: Y = kX, y = kx + b, y = k/x,y = ax® +
bx + ¢,y = x% y =+/x,, ¥y = |X|, B 3aBucUMOCTH OT 3HaYeHHI KO3(DHIUEHTOB, OINUCHIBATE
CBOMCTBA (DYHKIIHIA.

Crtpouth 1 U300paXkaTh CXeMaTHUECKH I'paUKHU KBaJApPAaTUUHbIX (QYHKIUH, ONICHIBATH
CBOMCTBA KBaIPAaTUYHBIX (DYHKLMM 110 UX rpaduKam.

Pacno3naBaTe KBagpaTHuHyr0 (yHKIMIO 10 (opmyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO IPOrPECCUH IIPU Pa3HbIX CIIoco0ax
3a/1aHus.

BBINONHATH BBIYKMCIICHUS C UCIOJIb30BaHUEM (DOpMYJT N-TO uieHa apuPpMETHYECKON U
r€OMETPUYECKON MPOTrPECCUi, CYMMBI IIEPBBIX N YWICHOB.

N306paxaTh 4iIeHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3a1aum, CBsI3aHHbBIE C YMCIIOBBIMU MTOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE 3a/1a41
13 peAIbHOM JKU3HU (C UCTIOIb30BaHUEM KaIBKYISATOPA, HUGPOBBIX TEXHOJOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumeHoBaHue Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
n/m  pasjiesioB U TeM Bcero Kontposabubie IIpaktuyeckue (UH(PpPOBBIE)
NnporpaMmmbl paﬁo’rbl paGOTbl 06pa3OBaTeJIbele
pecypchl
1 Uucna v BBIYKCIICHHUS. 25 1 bubmuoreka [JOK
Panmonansuble uncina https://m.edsoo.ru/7f415b90
2 AnreOpandeckue 27 1 bubmuorexa [JOK
BBIPAKCHUS https://m.edso0.ru/7f415b90
3 VYpaBueHus u 20 1 bubnmoreka [JOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunats! u 24 1 bu6mmoreka [IOK
rpaduxu. @yHKIUU https://m.edso00.ru/7f415b90
5 [ToBTOpEeHUE M 6 1 bubnnoreka [HOK
00001meHune https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJI0B U TeM K I (pposIe)
/i ﬁ OJIF on i Beero Oﬁl{Tpo.]Ibele pﬁaKaneckne 0Bpa3oBaATETBHbIC
porp PaooTHI PadoThI pecypcsbl
1 Yuciia 1 BIYUCICHUS. 15 bubnuoreka [{OK
KBanpaTHble KOpHU https://m.edsoo.ru/7f417af8
) |y, | BuGnonsa LOK
" https://m.edsoo.ru/7f417af8
MOKa3aTelemM
3 BABJIFZ?KIZ?LTCKHG 5 1 bubmuoreka [{OK
P N https://m.edsoo.ru/7f417af8
KBanpaTHsiii TpéxuneH
A
4 Bfiiiiﬁecm 15 1 Bubmorexa LIOK
P ) https://m.edsoo.ru/7f417af8
Anrebpanyeckast 1poOb
5 | nomamencres 15 1 brbmmorexa LTOK
P ' https://m.edsoo.ru/7f417af8
KBagparusle ypaBHEHUS
b
6 Hf;;}f:;‘f};;‘ Cuctembr 13 bubmorexa IOK
. https://m.edsoo.ru/7f417af8
ypaBHEHUM
7 Xf anorcTsa, 12 1 bubnmorexa LIOK
P ' https://m.edsoo.ru/7f417af8
HepasenctBa
3 @yuknun. OCHOBHBIE 5 bu6muoreka [IOK
TTOHSATHUSA https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yuciaosbie 9 bubmuotexa [IOK
byHKIHNN https://m.eds00.ru/7f417af8
10 IToBTOpEHME N 6 1 bu6nuorexa [IOK

000011eHNE

https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 > 0
9 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
N a3/1eJIoB M TeM K 1 (wnpposnie)
/i E OI; - Beero Oﬁl-lTpo.]IbeIe pﬁaKanecmle 06pazoBaTebHbIe
porp padoTnI paooTsl pecypebt
1 Yucia 1 BEIYUCICHUS. 9 bubmuorexa [JOK
JlelicTBUTENIbHBIC YKCIIA https://m.edso0.ru/7f419d08
v
2 H&I:);;BH:HIZPE:I VYpaBuenus = 14 1 buGmnorexa LIOK
. i . https://m.edso00.ru/7f419d08
C OJIHOM MIEPEMEHHOM
v
3 Hé);;lfeilipi};:l Cucremsr 14 1 buGmorexa LIOK
. https://m.edso00.ru/7f419d08
ypaBHEHUH
4 nepumencrsa, 61 buGnorexa LIOK
p ' https://m.edso00.ru/7f419d08
Hepagencrtra
bubmuorexa [JOK
S Dynxuun 16 1 https://m.edso00.ru/7f419d08
6 YucoBkie 15 1 bu6mmoreka [IOK
OCIEN0BATEILHOCTH https://m.edsoo.ru/7f419d08
IToBTOpEHUME
’ bubmuorexa [JOK
! obobmenne, . 18 1 https://m.edso00.ru/7f419d08
cHUCTeMaTu3alus 3HaHU I
OBUIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHMUE
7 KUIIACC

Ne Tema ypoka

KosmnuecTBo JiaexkrpoHHbIE HM(ppOBbIE

n/n 4acoB o0pa3oBaTe/IbHbIE
pecypchbl
I'naBa 1 bubmmoreka [JOK
YucJiia, BIpaxKeHHs1, TOKIECTBA,
YPaBHEHHUS
1 PanmonanbHbie uncna 1
2  YwucnoBble BhIpaKCHUS 1
3  Yucnosble BbIpaKEHUS 1
4 Yucnoble BbIpaXKEHUS 1
5  BeIpaxkeHus ¢ nepeMEHHBIMH 1 https://m.edsoo.ru/7f41feec
6  BblpaxkeHus ¢ mepeMEeHHbBIMU 1
7 CpaBHEHHE 3HAUECHHI BbIPAKEHUN 1
8  CpaBHeHME 3HAYCHUHN BBIPAKECHUN 1
9 CBoiicTBa AEHCTBUM HAJ YHUCIAMU 1
10 CaoiicTBa IeWCTBHI HAJl YUCIAMH 1
11 Toxaectea. TO)KHGCTBeHHH? 1 https://m.edsoo.ru/7f41fafa
npeoOpa3oBaHUsl BRIPAKCHUI
12 Toxaecrsa. TO}KHGCTBGHHH? 1 https://m.edsoo.ru/7f41fd70
npeoOpa3oBaHus BbIpaKEHUIN
Kontponrnas padota Nel o teme:
13  "Uwmcna, BEIpaKeHHs, TOXKICCTBA, 1
ypaBHEHUS"
14  VYpaBHEeHUS U €r0 KOPHU 1
15 JInueitnoe }ipaBHCHI/IC C OJIHOU 1 https://m.edsoo.ru/7f420482
epeMEHHOM
16 JInueitnoe }ipaBHCHI/IC C OJIHOM 1 https://m.edsoo.ru/7f420482
ePEeMEHHOM
17  PemieHue 3a1a4 ¢ MOMOIIBIO YpaBHEHHH 1 https://m.edsoo.ru/7f42064e
18 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHeHH 1 https://m.edsoo.ru/7f420806
19 PemieHue 3a1a4 ¢ MOMOIIBIO ypaBHeHHN 1 https://m.edsoo.ru/7f4209a0
20 ®opmynbl 1
Kontponbshas padota Ne2 o Teme:
21  "Ywucna, BeIpaXKCHUS, TOKICCTBA, 1 https://m.edsoo.ru/7f421044
ypaBHEeHUS"
['1asa 2 bu6mmoreka IJOK
DyHKUMHA
22 YucnoBbie IPOMEKYTKH 1 https://m.edsoo.ru/7f41de76
23 Yro Ttakoe QyHKIHsI 1 https://m.edsoo.ru/7f41ef06
g4  Bbriucnenue smauenmii pynkuunno g https://m.eds00.ru/7f41dff2

bopmyie



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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Brruncnenue 3naueHuii PyHKIIUU 110

25 bopmyie 1
26 T'padux pyHKIHN 1 https://m.edsoo.ru/7f41f078
27 ?p% ;(Ipl\;f HMPOTOPIMORATLHOCTD 1 €€ 1 https://m.edsoo.ru/7f41f1fe
28 g)g’&)“;f MPONIOPIHOHATLHOCTE H € 4 https://m.eds00.ru/7f427282
29  Jluneitnas GpyHkims u €€ rpaduk 1 https://m.edsoo.ru/7f427412
30 Jlunetinas ¢pyHKIHUS U €€ Tpaduk 1 https://m.edsoo.ru/7f426d1e
31 Jluneitnas GyHkuus u e€ rpaduk 1
32 Jluneiinas ¢pyHkius u e€ rpadux 1
33 Fd(;;zi ?IJ;II;I},I,M pabora Ne3 o Tewe: 1 https://m.edsoo.ru/7f41f50a
I'naBa 3
CreneHnb ¢ HATypPaJIbHBIM
nmoKa3arejeM
34 OIpEICIICHHE CTENCHH ¢ HATYPAIbHBIM 1 https://m.edsoo.ru/7f4211de
IMoKa3aTejieM
35  VYMHOXKeHHE U JeJIEHUE CTEIEHEN 1 https://m.edsoo.ru/7f421382
36 YMHOXEHUE U JeTIeHUE CTEMeHER 1 https://m.edsoo.ru/7f42154e
37 Bossenenue B cTeneHs Ipo3se/ieHHs u 1 https://m.edsoo.ru/7f4218be
CTCIICHH
38 Bospenenue B CTenens npousseacHuA u 1 https://m.edsoo.ru/7f421382
CTEITEHH
39  OpmHO4IEH M €r0 CTaHIAPTHBIN BUI 1 https://m.edsoo.ru/7f42154e
40 YMHOXEHUE OJHOUWIEHOB. 1 https://m.edsoo.ru/7f4218be
41 Bo3sseneHue OJHOWIEHA B CTENEHD 1
42 ®yakuuu Y = X? 1y = X° U ux rpaQuku
43  ®yakoum Y = X2 ny = X3 u ux rpaguku https://m.edsoo.ru/7f41ea24
Kontponbshas padora Ne4 o teme: "
44 CreneHb ¢ HaTypajIbHBIM IMOKAa3aTEIEM
ﬁ]lf:li)iﬂeHbl bu6moreka IJOK
45  MHOTOYJICH M €T0 CTaHIaPTHBIA BUJI https://m.edsoo.ru/7f42276e¢
46 Cno)keHue ¥ BEIYUTAaHUE MHOTOUYIEHOB https://m.edso00.ru/7f422930
47  CnokeHHe ¥ BLIYUTAaHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
48 Cno)keHre ¥ BEIYUTaHUE MHOTOUYIEHOB https://m.edsoo.ru/7f422cc8
49  YMHOXEHUE OJHOWIEHA HA MHOTOUJIEH https://m.edsoo.ru/7f422fca
50 VYwmHOXeHUE OJHOYJIEHA Ha MHOTOYJIEH https://m.edsoo.ru/7f423182
51 VYMHOXeHHe OHOWIEHA Ha MHOTOYJIEH
59 Brinecenue 00111ero MHOXKUTEIS 3a

CKOOKH
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Brinecenue 06HIGI‘O MHOXKHUTCIIA 3a

53
CKOOKH

54 Brinecenune 001ero MHOXKHUTEIS 3a
CKOOKHU

55 Kontponbshas padora Ne5 no teme:
"MHorowieHsI"

56 YMHOKEHHE MHOTOWICHA Ha
MHOTOYJICH

57 YMHOKEHHE MHOTOYJIEHA Ha
MHOTOYJICH

58 YMHOKEHHE MHOTOYJIEHA HA
MHOTOYJICH

59 PaznoxeHne MHOrowieHa Ha
MHOHUTEIU CIIOCOOOM IPyHIUPOBKH

60 Pa3noxenne MHOro4sI€Ha Ha
MHOKHTEIIN CITIOCOOOM TPYIITUPOBKHU

61 PaznoxeHne MHOrowieHa Ha
MHOHUTEIN CIIOCOOOM TPyHITUPOBKH

62 Koutponbshas padota Ne6 1o Teme:
"MHorousneHs"
I'naBa §
D®opMyJIbl COKPALLIEHHOI'0
YMHOKEHUA

63 Bo3Benenue B KBagpar u B K¥6 CYMMBI
U Pa3HOCTH JIBYX BbIpaKEHUM

64 Bo3Benenue B KkBagpar v B KYG CYMMBI
Y Pa3HOCTH JIBYX BBIPaXEHUI

65 Bo3Benenue B KBagpar u B K¥6 CYMMBI
U Pa3HOCTH JIBYX BbIpaKEHUM
PaznoxeHnne Ha MHOXKUTEIH C

66 momoIbo GopMyIT KBagpaTa CyMMBI U
KBaJpaTa pa3HOCTH
PaznoxeHne Ha MHOXXUTEIH C

67/ nomoibio popMyI KBajgpaTa CyMMbI U
KBaJpaTa pa3HOCTU

68 VMHO)KGHHVe Pa3HOCTHU IBYX
BBIpQKEHUN HA UX CYMMY

69 YMHO)KeHHUe Pa3HOCTH JIBYX
BBIPAKEHUN HA UX CYMMY

70 Paznoxxenue pa3HOCTH KBaJIpaToB HA
MHOKUTEIN

71 Pa3noxxenne Ha MHOKUTEIU CYMMBI U

pa3HOCTH KyOOB




PaznoxeHne Ha MHOKHUTEIU CYMMBHI U

72
Pa3HOCTH KyOOB
KonTtponrHas pabota Ne7 o teme:
73 "dopmyibl COKpAIEHHOTO
YMHOKEHHS"
24 [IpeoOpa3zoBaHue LIETOTO BBIPAKEHUS B
MHOTOWICH
75 [IpeoOpa3zoBaHue 1IETOTO BRIPAKEHUS B
MHOTOWIECH
76 [IpeoOpa3zoBaHue 1IETOTO BRIPAKEHUS B
MHOTOWICH
77 [IpumMeHeHue pa3IMdHbIX CIOCOOOB IS
Pa3oKeHUs] HA MHOKUTEITU
78 [Ipumenenne pa3IMdHbBIX CIIOCOOOB IS
pa3IoKeHUS Ha MHOKUATEITH
79 [IpumeneHune pa3IMdHbIX CIIOCOOOB IS
Pa3oKeHUs] HA MHOKUTEITU
80 Kontponrsnas pabota Ne8 o teme:
"[Ipeo6Gpa3zoBanue 1ENbIX BhIpAXKEHUN"
I'maBa 6
Cucrembl JINHEHHBIX YPABHEHHI
81 JInHelHOoe ypaBHEHHUE C IBYMS
nepeMEHHBIMU
82 ['paduix nuHENHOTO YpaBHEHUS C ABYMS
IePEMEHHBIMH
83 ['paduk nuHEHHOTO YpaBHEHUS C ABYMS bubmmoreka [{OK
IEPEMEHHBIMHU https://m.edsoo.ru/7f427¢32
84 CucTeMbl JIMHENHBIX YPAaBHEHUH C bubnmoreka [{JOK
JBYMSI IEPEMEHHBIMHU https://m.edsoo.ru/7f427e8a
85 CucTeMbl JINHENHBIX YPaBHEHUH C bubmmoreka [JOK
JIBYMsI TIEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
86 Cmocob moacTaHoOBKH
87 Cnocob moJcTaHOBKH
88 Cnoco0 moICTaHOBKA bu6moreka IJOK
https://m.edsoo.ru/7f4284de
89 Crioco0 ciokeHus bu6mmoreka IJOK
https://m.edsoo.ru/7f42865a
90 Cnoco6 cnoxxeHus bu6mmoreka [{JOK
https://m.edso00.ru/7f4287d6
91 Cnocob crnoxeHus
92 Pemenue 33721 € NOMOLLBIO CHCTEM
ypaBHEHUI
93 Cnocob cioxeHus

94

Cnoco0 citoxeHus



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
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95

KontponbsHas pabota Ne9 o teme:
"CHCTEMBI TUHEUHBIX YpaBHEHMIT"

https://m.edsoo.ru/7f421044

IHoBTOpEeHue

bu6moreka IJOK

96

97

98

[ToBTOpEHNE OCHOBHBIX OHATHHU U
METOJIOB Kypca 7 Kjacca, 000011eHre
3HAHUHN

[ToBTOpEHME OCHOBHBIX TTOHITHIA U
METOJ/IOB Kypca 7 Kiacca, 00001eHIe
3HAHUU

[ToBTOpEHME OCHOBHBIX TTOHITHIA 1
METOJ/IOB Kypca 7 Kiacca, 0000IeHIe
3HAHUUN

https://m.edsoo.ru/7f429c6¢c

https://m.edsoo.ru/7f429f32

https://m.edsoo.ru/7f42a0e0

99

100

[ToBTOpEHVE OCHOBHBIX MTOHITHH U
METOJIOB Kypca 7 Kiacca, 000011eHe
3HAHUU

Htorosas koHTposibHas pabota Nel0

https://m.edsoo.ru/7f42a27a

101

[ToBTOpEHME OCHOBHBIX TTOHITHIA U
METOJ/IOB Kypca 7 Kiacca, 000011eHe
3HAHUU

https://m.edso0.ru/7f42a900

102

[ToBTOpCHKE OCHOBHBIX TTOHITHIA 1
METOJ/IOB Kypca 7 Kiacca, 000011eHe
3HAHUU

OBIIEE KOJIMHECTBO YACOB I10O
I[TPOI PAMME

102

https://m.edso0.ru/7f42a900



https://m.edsoo.ru/7f421044
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8 KVIACC

Ne Tema ypoka KosuuectBo /[larta JJieKTpoHHbIe HU(POBbIE
n/n 4acoB U3y4eHusi oOpa3oBaTesbHbIE
pecypchbl
I'nasa 1 bu6mmoreka IJOK
PanuonanbHbie a1poou
ParmonanbHbie https://m.edsoo0.ru/7f430382
BBIPAXKEHUS

OCHOBHOE CBOMCTBO
JpoOH.

Coxkparmienue apooeit

https://m.edsoo.ru/7f4308e6

https://m.edsoo.ru/7f430a8a

CrokeHUe U BBIYUTAHUE
Jpo0ei ¢ 0IMHAKOBBIMU
3HaM€eHAaTeIIIMU
CroxeHue 1 BEIYUTAaHUE
npoOei ¢ OJIMHAKOBBIMU
3HAMeHaTeIIMU

https://m.edsoo.ru/7f43128¢c

https://m.edsoo.ru/7f4315c0

CrnosxeHue U BEIYUTAHUE
po0elt ¢ pa3HbIMU
3HaM€eHAaTeIIMHU
CroxeHure U BEIYUTAaHUE
Jpo0eit ¢ pasHBIMU
3HaM€EHAaTEeISIMU
CroxeHue 1 BRIYUTaHHE
Jpo0eit ¢ pasHBIMU
3HaMeHaTEeIIMU

https://m.edso0.ru/7f4318c2

https://m.edsoo.ru/7f431a20

https://m.edsoo.ru/7f43128¢c

Cr1oXeHHne U BbIUYUTAHUE
po0elt ¢ pa3HBIMH
3HAMEHATEISAMU

KonTtponbshas padorta Nel
10 TEME
"ParuonansHeie 1poou”

YMHOXEHUE ApoOei.

Bo3sBenenue npobeit B
CTEICHb

https://m.edso00.ru/7f4315c0

https://m.edsoo.ru/7f431d36

https://m.edsoo.ru/7f43128¢

https://m.edsoo0.ru/7f4315c0

Henenue npobeit
Henenue npobeit

[IpeoOpazoBanue
palMOHANIbHBIX
BBIPAXKECHUH

[IpeoOpazoBanue
palMOHAIBHBIX
BBIPAKCHUH

https://m.edso0.ru/7f4318c2

https://m.edsoo.ru/7f431a20

https://m.edsoo.ru/7f43128¢c

https://m.edso0.ru/7f4315c0
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Oynkums Y =k/x u eé
rpaduk

Kontponbshas padota Ne2
1o Teme
"ParmonansHbie 1poou”

I'naBa 2
KBaapaTrHbie KOpHH

bu6moreka IIOK

JIeCTBUTENBHBIC YHCIIA
KBagpaTHbie KOpHHU.

ApudmeTnueckuii
KBaJpaTHbIM KOPEHb

https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

VpaBHeHue X° = @
VYpaBHenue X° = a

Haxoxnenne
NPUOIMKEHHBIX 3HAUCHU N
KBAaJAPaTHOTO KOPHSA

DOyHKIMA Y = Vx

KBagpaTHbIil KOPEHD U3
MPOU3BEACHUS U JpoOU

https://m.edsoo.ru/7f42d862

KBanpaTHblii KOpeHb U3
CTEIECHU

KonTtponbshas padora Ne3
1o TeMe

"KBanpartabie kKopHU'

BriHeceHnne MHOXUTENS
3a 3HAK KOPHS

https://m.edsoo0.ru/7f42d862

https://m.edsoo.ru/7f42dd26

BHecenue MHOXuUTEIIA
o[ 3HaK KOpHS
[IpeobpazoBanue
BBIPAXEHUW, COAEPKAIINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

https://m.edsoo.ru/7f42e0be

[IpeoOpazoBanue
BBIpAKECHUH, COJIEpKaIAX
KBaJIpaTHbIC KOPHU

https://m.edsoo.ru/7f42e0be

[IpeobpazoBanue
BBIPAKEHUU, COJEPIKALINX
KBaJIpaTHBIEC KOPHU
KonTtponbsHas pabota Ned
1o Teme

"KBanpaTtHbie KOpHU'

https://m.edsoo.ru/7f42e262

I'maBa 3

bu6moreka IJOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

YpaBHeHUS U CUCTEMBI
YPABHEHU U

Henonneie xBagpaTHbie
YPaBHEHHUS

https://m.edsoo.ru/7f42eela

HenomnuHeie kBagpaTHbIE
YpaBHEHUS

dopmysa KOpHEU
KBaJpPaTHOTO YPABHEHHUS
dopmyJiia KOpHEN
KBaJpaTHOTO YPABHEHHUS

https://m.edsoo.ru/7f42eela

https://m.edsoo.ru/7f42f158

https://m.edsoo.ru/7f42f3f6

Pemenue 3agau

Pemenue 3agau
Teopema Buera

Teopema Buera

https://m.edsoo.ru/7f42fef0

https://m.edsoo.ru/7f430076

KBaapaTHbIil TpEXUIEH U
€ro KOpHH
KBazpaTHsbIil TpEXUIIEH U
€ro KOpHH

Paznoxxenue KBaaApaTHOI'O
TpéXLIJIGHa Ha MHOXKHNTCJIN

Pa3znoxxenue kBaapaTHOro
TpEXuseHa Ha MHOXKUTEIH

https://m.edsoo.ru/7f42fd38

Paznoxenue kBagpaTHOro
TPEXUIICHA HA MHOXUTEIIN

KontponbHas padota Ne5
1o TeMe

"VpaBHEHHUS U CUCTEMBI
ypaBHeHUH"

Pemenue apoOHBIX
paIMoHaTbHBIX
YpaBHEHUI

https://m.edsoo.ru/7f42fd38

https://m.edsoo.ru/7f42ec80

https://m.edsoo.ru/7f43c3d0

Pemenue apoOHBIX
paIrmoHAIBHBIX
YpPaBHEHUU

https://m.edso0.ru/7f4328c6

Pemenue apoOHBIX
pauMOHAIBHBIX
YpPaBHEHUU

Pemenue 3agau

Pemenue 3agau

https://m.edsoo.ru/7f432b6e

https://m.edsoo.ru/7f42f75¢

https://m.edsoo.ru/7f42f8f6

Pemenue 3agau



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

YpaBHEHHE C IBYyMS
MIEPEMEHHBIMU U €TI0
rpaduk

YpaBHeHuE C AByMS
MIEPEMEHHBIMU U €TI0
rpaduk
HccnenoBanne cucreM
JIBYX JIMHEHUHBIX
YPaBHEHUM C IBYMS
IIEPEMEHHBIMU

HccnenoBanue CUCTEM
JIBYX JIMHEWMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU

['padprueckuii cnocod
pELIEHUs] CUCTEM
YpPaBHEHUU
['padprueckuii cnocod
peLIeHUs] CUCTEM
YpaBHEHUI

https://m.edsoo.ru/7f43d6d6

https://m.edsoo.ru/7f43d6d6

AnreOpandeckuii crocod
pelIeHus: CUCTEM
YpPaBHEHUU

AnreOpanyeckuii crnocod
pEIICHUs CUCTEM
YpPaBHEHUU
AnreOpanyeckuii cnocod
pEIICHUs CUCTEM
YpaBHEHUI

Pemrenne 3amau
Pemrenne 3amau

Pemenne 3amau

Kontponbshas padora Ne6
o TeMe

"VpaBHEHUS U CUCTEMBI
ypaBHEHUI"

I'nasa 4
HepaBencrBa

https://m.edsoo.ru/7f4301f2

bu6moreka IJOK

YucnoBble HEPABEHCTBA

CBONCTBA YUCITOBBIX
HEPaBEHCTB

CnoxeHHne U yMHOKEHHE
YHUCJIOBBIX HEPABEHCTB



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f4301f2

Cnoxenue u YMHOXCHHEC
YHCJIOBLIX HCPABCHCTB

[Iepeceuenue u
00BbEIMHEHNE MHOKECTB

https://m.edsoo.ru/7f42c9e4

UucoBbie TPOMEKYTKH

Pemenne HepaBeHCTB €
OJIHOM NIEPEMEHHOM

https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c692

PenieHre HEPaBEHCTB C
OIHOW MEPEMEHHOMN
Pemenue cucrem
HEPABEHCTB C OJHOMU
MIEPEMEHHON

https://m.edsoo.ru/7f42¢c840

https://m.edsoo.ru/7f42cb88

Perienune cucrem
HEPABEHCTB C OJTHOM
MIEPEMEHHOU

https://m.edsoo.ru/7f42cd2c

KoutponbsHas pabota Ne7
10 TEME

"HepaBenctpa"

I'naBa 5 bu6aunoreka IIOK
DOyHKUUA

OyHKIHA. https://m.edsoo.ru/7f433c12

OO6nacTh onpeesICHUs 1
MHO>KECTBO 3HAUCHUH

byHKIIUN

https://m.edsoo.ru/7f433d84

CaoiicTBa PyHKITUU

CaoiicTBa PyHKITUU
CpoiicTBa PyHKIIMU

CBolicTBa TUHEHHOMN
byHKIIUN
CBoiicTBa TUHEHHOU
byHKIIUN

https://m.edsoo.ru/7f434bbc

CaoiicTBa QyHKIHH Y
=k/x

CaoiicTBa pyHKIUH Y
=k/x

CaoiicTBa pyHKIUH Y
=k/x

CaoiicTBa QyHKIUH Y =
Vx

CpoiicTBa QyHKIUH Y =

Vx

https://m.edsoo.ru/7f4343e2

https://m.edso0.ru/7f434572

https://m.edsoo.ru/7f434d38

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

Kontponbsnas pabota Ne®
10 TEME

"®yHkums"

I'naBa 6

CreneHb ¢ HeJbIM
nokasarejieM

OHpC,ZIeJIGHI/IG CTCIICHH C
HCJIBbIM OTPHULATCIIbHBIM
IIOKAa3aTCJICM

bu6moreka IJOK

https://m.edsoo.ru/7f4354a4

CBoiicTBa CTEIEHHU C
LIEJIBIM ITOKA3aTEIEM
CBoOICTBA CTEIIEHH C
II€JIBIM ITOKa3aTeseM

https://m.edsoo0.ru/7f436098

https://m.edsoo.ru/7f435648

[TonsiTue CTaHIapTHOI'O
BHU a4 4YuCjia

Pemenne 3amay ¢
OOJILIIIUMH ¥ MAJIBIMHA
YUCIIaMU

Pemenue 3agau c
OOJIBIIIMMH ¥ MAJIBIMHA
qUCJIaMU

https://m.edsoo0.ru/7f435648

https://m.edsoo.ru/7f435648

https://m.edsoo.ru/7f43599a

Koutponbshas padota Ne9
10 TEME "CreneHb
C LIEJILIM IOoKa3aTejieM"

IHoBTOpEeHME
[ToBTOpEHNE OCHOBHBIX 1 bubmmoreka [{OK
[IOHATHHA U METOJIOB https://m.edsoo.ru/7f437510
KYpCOB 7 U 8 KJ1accoB,
00o0011IeHEe 3HaHUH
[IoBTOpEHNE OCHOBHBIX 1 bubnmoreka [{JOK
IIOHATHI U METOJIOB https://m.edsoo.ru/7f4376b4
KypCOB 7 U 8 KJaccoB,
00o0011IeHEe 3HaHUH
Htorosas KOHTpOJIbHAS 1 bubmotexa [JOK
paboTa https://m.edsoo.ru/7f436b88
[ToBTOpEHME OCHOBHBIX 1 bubmotexa [JOK
MOHSATHI U METO/IOB https://m.edsoo.ru/7f437858
KypcoB 7 1 8 KJIacCOB,
00o0011IeHNe 3HAHUH
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

1. Marematuka: 5-i kiacc: 0a30BbIil ypOBEHb: YUeOHUK: B 2 4acTsX, 5 kiacc/ Bunenkun
H.A., XKoxos B.U., UecnokoB A.C. u apyrue, AkiuoHepHoe o01ecTtBo «l3marenbeTBo
«IIpocBernienue»

2. Marematuka: 6-i kiacc: 0a30BbIi YpOBEHb: YUCOHUK: B 2 4acTsx, 6 kiacc/ BuneHkun
H.A., XKoxoB B.U., YecnokoB A.C. u apyrue, AkiuoHepHoe oOmiectBo «M3maTenbcTBO
«IIpocBernienue»

3. Marematuka. Anre6pa: 7-i kiacc: 6a30BbIi YPOBEHb: YUCOHUK, 7 Kilacc/ MakapbIueB
10.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen. TenskoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3narenscTBO «IIpocBeiienne»

4. Marematuka. AnreOpa: 8-i kiacc: 0a30BbIN YPOBEHB: yueOHUK, 8§ Kiacc/ Makapbrues
I0.H., Munmtok H.I'., HemkoB K.W. u npyrue; nox pen. TensikoBckoro C.A., AKIHOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienue

5. Marematuka. Anredpa: 9-if kiacc: 6a30BbIl ypOBEHB: YUeOHUK, 9 ki1acc/ MakapbrueB
I0.H., Munmtok H.I'., HemkoB K.W. u npyrue; nox pen. TensikoBckoro C.A., AKIHOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienner

6. MaremaTtuka. BeposTHOCTb U cTaTUCTHKA: 7-9-€ Ki1acchl: 0a30BbI YPOBEHB: YUCOHUK:
B 2 uyactiax, 7-9 wimaccel/ Bwiconkuit WU.P., Smenko W.B.; mox pen. Smenko M.B.,
AximonepHoe o6miectBo «M3marensctBo «lIpocBenienue»

7. Marematuka. ['eomerpust: 7-9-e kiacchl: 6a30BbIil YpOBEHb: y4eOHUK, 7-9 Kiacchl/
Atanacsn JI.C., byryzop B.®., Kagommer C.b. u gpyrue, AKIHMOHEpHOE OOIIECTBO
«3narensctBo «lIpocBemienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Poccutiickmii 001eo0pa3oBarensHbIid mopran http://www.school.edu.ru

2. ®enepanbubii moptan  «MHbOPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTUU B
obpazoBanum» http://www.ict.edu.ru

3. depnepanpHbIN opTal «HenpepbiBHas IIOJAITOTOBKA IperoaBaTesein»
http://www.neo.edu.ru

4. Bcepoccwuiickuit nHTepHET-TIeAcOBeT hitp://pedsovet.org

5. Caiit «DneKTpoHHBIEC 00pa3oBaTelbHbIe pecypch» http://eorhelp.ru/

6. denepanbHbIi HEHTP HUPPOBBIX 00pa30BaTENIBHBIX pecypcoB WWWw.fcior.edu.ru

7. Enuaas  xoimiekius  nudpoBBIX  00pa3oBaTENBHBIX  pecypcoB  WWWw.school-
collection.edu.ru

8. IMopran «OTkpseITHIH KiTace» http://www.openclass.ru/



http://www.school.edu.ru/
http://www.ict.edu.ru/
http://www.neo.edu.ru/
http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPUAJIBI U KPUTEPUHN
OINEHUBAHUA

KonrpoabHast padora Nel '"Ymciia, BbIpa:keHHs, TOXKIeCTBA, ypaBHeHuA "'

BapuaHT 1

1. HafiguTe 3HAYeHHE YHCIOBOI0 BEIPAXEHHH
2 .1 1 ;1 ]

(0,937 +0,7-0,09): [3— +5H=-+2=--1=
3 7T 3 7
2. dpaay enponseegerne pasHocTH uncen 32 u 27 HA cyMMY STHX UH-
cell» 3ANHIIATE B BHAE YHCAOBOTO BRIDAKEHHA W HANWIHTE ero 3HAYCHHE.
3. BriuscnuTte nepUMeTp W MI0MAAE IPAMOYTONIBHHKEA, CTOPOHB! KOTO-
poro pasasl 2,3 cm 1 3,7 cM.

4. Onpepenure, genuresa au uneno 11...12 ga 9. Oreer obbAcHHTE.
'\-—.“.—-'
43 mr.

5. CroumocTs ToBapa noesicunan Ha 20%, a aarem cEnanan Ha 10%.
Ha crojibkO NPOLEHTOE HEMEHHIACE [IEHA TOBAPA [0 CPABHEHHIO ¢ IepEO-
HAYANLHON?

Bapuwaurt 2

1. HailiguTe 3HAUEHHE YHCIOBOT0 BEIPAKEHHA

(n,s-u,nam,%z}:[1§+zi+zl—1§]‘
Fiiat i

2. dpaay enpouseegenne pasHocTH dncen 47 u 42 Ha cyMMY STHX YH-
cell» 3ANHIIATE B BHAE YHCAOBOrO BRIDAXKEHHA U HANWJHTE ero 3HAYEHHE.

3. BriusenuTte nepuMerp U MI0MAAEL IPAMOYTONIBHHKEA, CTOPOHE! KOTO-
poro pasael 2,4 cm 1 4,6 cM.

4. OnpepenuTe, genurceda au uneno 22...21 va 9. Oreer obbACHHTE.

13 war.
5. CroumocTs ToBapa cHHauau Ha 20%, a zarem noewicuan Ha 20%.
Ha croabko NPONEeHTOE H3MEHHIACK [[eHA TOBAPA 110 CPABHEHHIO ¢ [IepBO-
HAYANLHON?

KonrpouabHasi padora Ne2 "Umucia, BbIpaKeHus1, TOKAECTBA, ypaBHeHus "'

Bapuanr 1

. 2 5
1. Haiigure 3Hauenue BrIpakeHns 6x — 8y mpu X ==,y = .
2. Cpasuure 3HaueHus Boipaxennidi —0,8x — 1 u 0,8x — 1 npu x = 6.
3. YrpoctuTe BbIpaXeHHE.
a)2x—3y—11x+8y; 6)52a+1)-3; B) l4x—(x—1) + (2x + 6).
4. V3 1ByX TOpPOJIOB, PACCTOSHHE MEXy KOTOPHIMH S KM, OJIHOBPEMEHHO HABCTPEUY APYT IPYTy BbIEXalH
JIETKOBOM aBTOMOOMJIb M TPY30BHUK M BCTPETWIIHCH 4epe3 t 4. CKOpOCTh JETKOBOTO aBTOMOOWIIS 0 KM/H.
HaiinuTe ckopocts rpy3oBuka. OTBeThTE Ha Bompoc 3amaqn, eciu S = 200, t = 2, v = 60.

5. . Pemure ypaBHEHHE.
a) §x= 12; B) 5X — 4,5 = 3 + 2,5;
6) 6x—10,2 = 0; r)2x—(6x—5)=45. m)7x—(x+3)=3(2x-1).

6. Packpoiite cko0ku: 3x — (5X — (3x — 1)).

Bapmuanr 2



. 1
1. HaiinuTe 3HaueHue BeIpaskeHust 16a + 2y npu a = s Y= %.

2. CpaBuure 3HaueHus Boipaxenuit 2 + 0,3a u 2 — 0,3a npu a = -9.

3. YopocTtute BbIpaskeHUeE.

a) 5a+ 7b — 2a —8b;0) 3 (4x + 2) — 5;8) 20b — (b — 3) + (3b — 10).

4. U3 nByX TOpO/I0B OJIHOBPEMEHHO HABCTPEUY APYT APYTY BbIEXaJIH aBTOMOOMUIIb U MOTOLIMKII H BCTPETHIIUCH

yepe3 t u. Haiigure paccTosHHe MEKAY TOPOAAMH, €CIIM CKOPOCTh aBTOMOOWIIS 01 KM/4, a CKOPOCTB
MOTOIHMKIIA v2 KM/4. OTBEThTE Ha BONpOC 3a1auu, eciau t = 3, v1 =80, v2 = 60.

5. Pemnre ypaBHeHueE.
2) X = 18; B) 6X — 0,8 = 3x +2,2;
0) 7x +11,9=0; r) 5x—(7x+7)=09. ) 6X — (2x —5) = 2(2x + 4).

6. Packpoiite ckobOku: 2p — (3p — (2p — C)).

KonTtpoJsbHas padora Ne3 « DyHKUMH»

Bapuanr 1

1. ®ynknus 3agana Gopmyoit y = 6x + 19. Onpenenure:

a) 3HaueHue y, ecim x = 0,5;

0) 3HaueHue x, mpu KoTopom y = 1;

B) IPOXOUT Jin Tpaduk GyHKIMK yepe3 ToukyA (—2; 7).
2. a) [locrpoiite rpaduk pynkuuu y = 2x — 4.
0) YkaxxuTe ¢ HIOMOIIBIO Tpaduka, 4eMy paBHO 3HaUeHue y npu x = 1,5.
3. B 0HO# 1 TOI e cCUcTeMe KOOPMHAT OCTpoiiTe rpaduku GpyHKImii:a) y = —2x; 6)y=3.

4.  Haiigure KOOPJAMHATBI TOYKHU IepeceyeHus rpadukoB GyHKIUH
y=47x—-37uny=-13x + 23.

5. 3amaiite hopMyIIoi TUHEHHYIO (QYHKITUIO, TpadK KOTOPOH MapajuiesieH IpsiMoi y = 3x — 7 | IPOXOTUT
yepe3 Hayallo KOOpAUHAT.

Bapmuanr 2

1. ®ynkius 3aaana opmyinoit y = 4x — 30. Onpenenure:

a) 3HAUEHUE ), eCNU X = —2,5;

0) 3HaYeHHE X, IPH KOTOPOM y = —6;

B) NPOXOAUT Jiu rpaduk GyHKIUHU yepe3 ToukyB (7; —3).
2. a) [locrpoiite rpaduk ¢pynkuuu y = —3x + 3.
0) YkaxuTe ¢ MOMOIIbIO rpaduka, MpyU KaKOM 3HAYEHUHM X 3HAYEHHE ) PABHO 6.
3. B 01HO# 1 TOI e cucTeMe KOOpIUHAT ocTpoiite rpaduku GyHkimit:a) y = 0,5x;  6) y = —4.

4. Haiinnre KOOpAUHATHI TOYKH IepecevecHus rpadukoB byHKIUH
y=-38x+15uy=-21x - 36.

5. 3amaiite hopmysoit TuHEHHYIO QYHKINIO, Tpa@UK KOTOPOU MapaiyIesieH MpSIMON y = —5x + 8 U MPOXOaUT
4yepe3 Hayajlo KOOpIUHaT.

KonTtpouabHas pa6ora Ned no teme: " Ctenenb ¢ HATypaJabHbIM NOKa3aTesieM "
Bapmuanr 1

1.Haitnure 3HaueHue BoipaxeHus 1 — 5x? mpu x = — 4.
2. BeinostauTe IevcTBUL:

a)a'’ «a'®6) a'®:a'; p)(a’)’ r)(aX)6;n)(§)
3. YOpocTuTh BhIpaKeHHUe:

4



a) 4a’b®- (- 2ab?); 6) (-3x%?3  B) (-2a%)?
4. TToctpouts rpadux pyukuuy = x2. C momomsio rpaduka onpeenure 3Hauenue y npu X = 1,5.
794711 564125

TR ) =

5. Beruuciure:  a)

Bapuant 2
1. Haiinure 3Hauenue BeIpakenus — 3x> + 7 mpux =—5
2. BeimosHuTe neicTBU:

3
9xex% 6 Hed)% @) %)
3. YOpocTuTh BhIpaxKeHue:

a) —3a°>4ab®; 6) (—2xy®)*; B) (—3a°b%)3

4. Toctpouts rpaduk GpyHkuuny = x2. C 1OMOLIBIO rpaduKa ONpeaeInTe 3HaYCHHs X IpH Y = 4.
6150611 311.27

5. Beruucnure: a) pr 0) :

KonTtpomnrsnas pabota Ne5 o teme: "MHorousieHs!"

Bapuanr 1
Beinonuaure nencTBus:
a) (2a® —3a + 1) — (Ta? — 5a); 6) 3x(4x’— x).
2. BeiecuTe 00mIHiA MHOKHUTEIH 32 CKOOKH:
a) 2xy — 3xy%; 6) 8b* + 2b3,
3. Pemnre ypaBHenue 7 —4 (3x — 1) =5 (1 — 2x).
4. B Tpex mecThIx knaccax 91 yuenuk. B 6 «A» Ha 2 yueHuka MeHsle, 4eM B 6 «b», a B 6 «B» Ha 3 yueHuka

Oomble, ueM B 6 «by». CKOIBKO ydanuxcsi B KaXKJI0M Kiacce?
x—1 5-x  3x
5. Pemnre ypaBHeHue: - = + o

6. YIIpOCTUTE BBIpAXKEHHUE:
(x+y+ec)—3y(x—y—c)—3c(x + y—c).

Bapuanr 2
1. BeimonHUTE NEWCTBHUS:
a) (3a — dax + 2) — (11a — 14ax); 6) 3y% (° + 1).
2. BoiHecute 001U MHOKUTEND 32 CKOOKHU:
a) 10ab — 15b%; 6) 184> + 6a°.
3. Pemute ypaBuenue 9x — 6 (x — 1) =5 (x + 2).
4. ITaccaxupckuii moe3 1 3a 4 4 MpoIIeN TAKOE KE PACCTOsIHUE, KAKOE TOBapHbIN 3a 6 4. Haliqure ckopocTh

MACCAXUPCKOTO MOE3/1a, €CIM U3BECTHO, YTO CKOPOCTh TOBAPHOTO Ha 20 KM/4 MEHBbIIIE.
3x—1 X 5—x
5. Pemnre ypaBHeHue T3 g

6. YrpocTtuTe BbIpaXKEHUE:
2a (@a+b-c)—2bla-b—-c) +2c(a->b +¢).

KonTtpoabhasi pa6ora Ne6 no teme: "MHOrouieHbl"
Bapmuanr 1
1. BeImonHuTE yMHOKEHHUE:

a) (¢ +2) (c—3); B) (5x — 2y)(4x - y);



6) 2a—1) Ba+4); 1) (a—2) (a*—3a + 6).
2. Paznoxxute Ha MHOKUTENH:

a)a(a+3)—2(a+3);0)ax—ay + 5x—5y.
3. Yrpocture Beipaxkenne —0,1x (2x2 + 6) (5 — 4x?).
4. TlpencraBbTe MHOTOUJIEH B BUJIE TPOU3BEICHUS:

a) x> —xy—4x +4y; 6)ab—ac—bx + cx + ¢ — 6.
5. VI3 mpsiMoyToJIbHOTO JicTa (haHephl BBIPE3aI KBAAPATHYIO IIACTHHKY, JJI 9YeTO ¢ OJTHON CTOPOHBI JIHCTa
(haHepsl 0Tpe3aau MOJIOCY MIUPUHOM 2 CM, a C IPyroM, cocenueit, — 3 cM. Haliqute CTOpOHY MOTYyYHBIIETOCS
KBaJ[paTa, eCiIi M3BECTHO, UTO €To MIIOmab Ha 51 cM? MeHbIIIe TIIOMAIH IPSMOYTOIbHHKA.

Bapmuanr 2

1. BeInmoiHUTE YMHOXEHHUE:

a) (a—5) (a—3);8) 3p + 2c)(2p + 4c);

6) (5x +4) (2x— 1); 1) (6 — 2) (b?+ 2b — 3).
2. Paznoxxute Ha MHOKUTEIH:

a)x(x—y) +a(x—y);6)2a—2b+ ca—ch.
3. Yrpocture Beipaxenue 0,5x (4x2 — 1) (5x° + 2).
4. [IpencraBbTe MHOTOUJICH B BHJIE IPOU3BEICHUS:

a)2a—ac—2c+c% 6)bx+by—x—y—ax—ay.
5. bacceitn umeer npsiMoyrosibHyto ¢opmy. OqHa U3 ero CTOpoH Ha 6 M Oosbiie apyroi. OH OKpyKeH
z:opozmcoﬁ, mupuHa koropoit 0,5 M. Haligute croponsl Oaccelina, eciiv IUoaab OKPYKaroIIei ero JopoKKU
15 m“.

KonTtpouabnas pabora Ne 7 «@opMyJibl COKPAILIECHHOT0 YMHOKEHHUSI»
BapuanTt 1

1. IlpeoOpasyiiTe B MHOTOUJICH:

a) (v —4)% B) (5¢ — 1) (5c¢ + 1);

6) (7x + a)*; 1) (3a + 2b) (3a — 2b).
. Ypoctute Beipaxkenue (a — 9)? — (81 + 2a).
. PaznoxuTe Ha MHOXHUTEH: a) x> — 49; 6) 25x% — 10xy + )2,
. Perure ypasuenne (2 —x)? —x (x + 1,5) = 4.
. BeimosiauTe AEACTBUSA:

2) (07 - 2a)(2a + %):6) (3% + x)% B) (2 + m)X(2- m)?.
6. Paznoxure Ha MEOXHTETN: a) 4x2y? — 9a*; 6) 25a% — (a + 3)>.

D W

Bapuanr 2

1. ITpeoOpa3yiiTe B MHOTOUJIEH:

a) 3a +4)% ) (b +3) (b - 3);

6) (2x — b)%; 1) (5y — 2x) (5y + 2x).
. Vipocture Beipaxenue (¢ + b) (¢ — b) — (5¢2 — b?).
. Pasnoxwure Ha MHOXUTENN: a) 25V — a?;6) c2 + 4bc + 4b?,
. Pemmmte ypasuenue 12 — (4 — x)? = x (3 — x).
. BeimosiHuTE AENCTBUA:

a) (3x + %) (3x —»7); 6) (> — 6a)’; B) (a — x)*(x + a)*.

6. Pasnoxure Ha MEHOXUTENH: a) 100a* —%bz :6) 9x% — (x — 1)

DB B~ W N

KonTtpoubnas padora Ne 8 «IIpeoOpazoBaHue neJIbIX BbIPAKEHUN»
Bapmuanr 1

1. YpoctuTe BhIpaKeHue:

a)(x—3)(x—7)—2x (3x-D5);

6) 4a (a —2) — (a —4)%

B) 2 (m + 1) —4m.
2. Pasnoxunte Ha MEOXHUTENH: ) X° — 9x; 6) —5a® — 10ab — 5b2.
3. Yrpocture Beipaxenue: (v — 2y)? —y*(y + 3) (y — 3) + 2y (2)? + 5).



4. Paznoxute Ha MHOKuTeH: a) 16x* — 81; 6) x> —x — % —y.
5. JloKakuTe, 4TO BRIpaKeHHE x> — 4x + 9, TIpH MOOBIX 3HAYECHHUAX X IPHHIMAET MOI0KHTEIbHbIE 3HAYCHHS.
Bapuanrt 2
1. YpocTute BeIpaskeHHE:
a) 2x (x — 3) — 3x (x + 5);
6) (a+7) (a—-1)+(a-3)%
B) 3 (y +5)2 - 32
. Paznoxute Ha MHOXUTENH: a) ¢ — 16¢; 6) 3a® — 6ab + 3b2.
. Vipocrure Beipaxenue: (3a — a?)? — a’(a — 2)(a + 2) + 2a (7 + 3a).
. Paznosxute Ha MHOXuTenn: a) 81a* — 1; 6) y* — x> — 6x — 9.
. JlokaxuTe, uTO BRIpakeHne —a’ + 4a — 9 MOKET NPUHUMATS JIUIIL OTPHIIATEIbHBIE 3HAUSHHS.

WD W

KonTtpouabnas padora Ne 9 «CucreMbl JIMHEHHBIX ypaBHEHUI»
Bapuanrt 1
4x +y =3,
6x — 2y = 1.
2. bank npogain npeanpunnMarento Pasuny 8 oonuranuii mo 2000 p. u 3000 p. Ckosbko o0auranuii Kaxxaoro

HOMMHaJA Ky T-H Pa3uH, ecnu 3a Bce ob6nurauu Obuio 3amtayeHo 19000 p.?
2(3x + 2y) + 9 = 4x + 21,

2x +10 = 3 — (6x + 5y).

4. lMpsmasiy = kx + b, npoxoaut yepe3 Touku A(3; 8) u B(-4; 1). Hanummure ypaBHEHHE 3TOI MPSMOH.
3x—2y =17,

6x —4y = 1.

1. Pemmre cucremy ypaBHeHHﬁ:{

3. Pemure cucremy ypaBHeHHﬁ:{

5. BesAcHMTE, HIMEET U pELICHUs CI/ICTeMaZ{

Bapuanr 2
3x—-y=17,
2x+3y =1
2. Benocunenuct exan 2 4 no jecHoi gopore u 1 4 no mocce, Bcero oH npoexain 40 km. CKopocTh ero Ha
mocce Ob1a Ha 4 KM/4 O0JIbIlIe, YeM CKOPOCTh Ha JiecHOU nopore. C Kakoi CKOPOCTHIO BEIIOCUTICTUCT eXall
IO 1I0CCE, M C KAKOM IO JIECHOU fopore?
2(3x —y) —5=2x — 3y,
5—(x—2y) =4y + 16.
4. Ilpsamasiy = kx + b, npoxoaut uepe3 Touku A(5; 0) u B(-2;21). Hanumute ypaBHEeHHE 3TOI NPsIMON.
5x —y =11,
—10x + 2y = —22.

1. Pemure cucremy ypaBHeHHﬁ:{

3. Pemure cucremy ypaBHeHHﬁ:{

5. BLIHCHI/ITG, HUMECT JIN PCHICHUSA CI/ICTeMaZ{



Kpurepun onennBanus
PaGora onienuBaercs:

Ommemkoti «5», ecnu:
e paboTa BBIOJIHEHA TOJHOCTHIO;
® B JIOTMYECKUX PACCYKJICHUSIX ¥ 0OOCHOBAHHMH PEIICHUS HET MPOOEIOB U OINOOK;
® B pCIICHHWU HET MAaTEeMaTHYECKUX OIMOOK (BO3MOXHA OJIHA HETOYHOCTb, OIMCKA, KOTOpas HEe
SIBJIICTCS CJICJICTBUEM HE3HAHUS MIIM HETIOHUMAaHUs y4eOHOrO MaTepuaa).
Ommemxoii «4», eclnu:
e pa0oTa BBITOJIHEHA IOJHOCTHIO, HO OOOCHOBAHUS IIAr0OB PEIICHUS HETOCTATOYHBI (€CITH YMEHHUE
000CHOBBIBATh PACCYKICHUS HE SIBIISLIOCH CIICIIUATBHBIM O0BEKTOM IIPOBEPKH);
e JIONMYIICHBI OJTHA ONIMOKA WU €CTh JIBAa — TPH HEJ0UYETA B BHIKIIAJAKAX, PUCYHKAX, YePTEkKaxX HIU
rpadukax (eciiv 3T BUJIbI padOT HE SBJISUIUCH CIICIIHATIBHBIM 0OBEKTOM IMPOBEPKH).
Ommemxka «3» CTaBUTCH, €CIIH:
e JIONMYIICHO O0Jiee OJHOM OMMOKHU MK OoJiee ABYX — TPEX HEJA0YECTOB B BBIKJIAKaX, YEPTEIKAX HIIH
rpadukax, Ho oOydaronuiics o01aaeT 00sA3aTeIbHBIMA YMEHUSIMH I10 IPOBEPSEMOM TeMe.
Ommemka «2» CTaBUTCS, €CIIH:

¢ JOIYHICHBI CYLICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIXUEC, YTO O6yanOIHHﬁCﬂ HEC o6nanaeT 00s13aTeIbHBIMU
YMCHUAMU 110 JTAaHHOM TeMe B ITOJTHOM MCEpeE.



