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1. TlosicHMTeJbHAs 3aNMMCKa
O0mas xapakrepucTuKa y4e0HOro npeamera

AnreOpa sBISIeTCS OJTHUM M3 OTIOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
ofecrieynBaeT M3y4eHHWE JPYTUX JTUCHUIUIMH KaK E€CTeCTBEHHO-HAYYHOTO, TaK U
I'YMaHUTapHOIO LMKIIOB, €€ OCBOEHHE HEOOXOIMMO JUIsl IPOJOJDKEHHsI 0Opa3oBaHMs U JUIs
MIOBCEHEBHOM >kM3HM. Pa3Burhe y 0OydalolMXCsi HaydyHbIX HPEJICTaBICHUNH O
MPOUCXOKACHUM M  CYIIHOCTH alreOpanyeckux aOCTpakiuii, Crnocode OTpaKeHHS
MaTeMaTHUYeCKOM HAayKOW SBJICHUW MW TMPOIECCOB B TMPUPOJIE U OOIIECTBE, PpOJIH
MaTeMaTHYeCKOTO MOJECTHPOBAaHUS B HAYYHOM TIO3HAaHWM M B IPAKTHKE CIOCOOCTBYET
(OpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS M KAa4eCTB MBIIUICHHS, HEOOXOIUMBIX IS
ajanTalid B COBpeMeHHOM 1udpoBoM oOmiecTBe. M3yuenue anreOpsl olecrieuyuBaeT
pa3BUTHE YMEHHUs HaOIIONaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO 0OOCHOBBIBATh CBOM NIEHCTBHS,
BBIBOJIBI, (popMysrpoBaTh yrBepkaeHUs. OcBoeHHE Kypca areOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHNsT 00YYaroIUXCs: OHU HUCIOJNB3YIOT ICAYyKTUBHBIC W HHIYKTUBHBIC
paccyxaeHus, oOoOLeHne W KOHKpeTH3aluioo, abcTparupoBaHue W aHajorutro. OOydeHue
anredpe  mpearnojaraeT  3HAYUTENbHBIM  00BEM  CAMOCTOSITENILHON  JIE€ATENbHOCTH
oOyyarouuxcs, MOSTOMY CaMOCTOATEIbHOE pelIeHHe 3a7ady OO0y4arolUMHUCA SBISETCS
peanuzanuen 1esTeIbHOCTHOTO IPUHIIKIIA O0ydeHUSI.

B crpykType mporpamMmbel y4eOHOTO Kypca «Anrebpa» yrayOn€HHOTO HW3yYCHUS
OCHOBHOE MECTO 3aHHMAIOT COJIEP>KATEIbHO-METOMUECKHUE IMHUU: «Hurcaa U BEIUMCICHUS,
«AnreOpanyecKkue BRIPAXKEHU», «YPaBHEHUS U HEPABEHCTBAY, « DyHKnm». Kaxaas u3 aTux
COJIepKaTeIbHO-METOMUECKUX JIMHUM pa3BUBAETCSl Ha MPOTSKEHUM TPEX JIET M3YUEHHUS
Kypca, B3aUMOJEHCTBYS C JPYTMMHU €ro JUHHUSAMU. B xone m3ydeHus Kypca oOydarouimmcs
MPUXOJUTCS JIOTHYECKU pacCyKIaTh, HMCIOJb30BATh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B
CBS3M C OTUM B IpOrpaMMy y4dyeOHOro Kypca «Anredpa» BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jielaX MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOLIME OBJAJCHUIO OOYYAIOUIUMUCS OCHOB YHHBEPCAJIHLHOTO MaTEMaTH4YE€CKOIrO
s3pika. CoJiep)KaTebHOM M CTPYKTYPHOM OCOOCHHOCTHIO yueOHOro Kypca «Anredpa»
SIBJIIETCS €r0 UHTErPUPOBAHHBIN XapakTep.

Copepxanne JuHUU «YucCla U BBIYUCICHUSY CIYKUT OCHOBOHM sl JaJbHEUIIEro
W3YYEHUS] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00YYAIOIIMXCS JIOTHUECKOTO MBIIIICHUS,
(hOopMHUPOBAHHIO YMEHHUS TIOJIb30BaTHCS AITOPUTMAMHU, & TAKKE TPHUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHOW KU3HU. Pa3BuTHE MOHATHS O YUCIIe HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl CBA3aHO C PAllMOHATIBLHBIMU U UPPAIMOHATIBHBIMU YHCIIAMH,
(dbopMupoBaHHEM MPECTABICHUN O AEHCTBUTEIHHOM YHCIIE. 3aBepIIEHUE OCBOCHUS YHCIOBOM
JUHUU OTHECEHO K CpeHeMy 0011eMy 00pa30BaHUIo.

Conepxxanue IByX aireOpandeckux JIUHUA — «AnreOpanyuecKkue BBIPAKEHHUS» U
«YpaBHEHUST ¥  HEPABEHCTBa»  CHOCOOCTBYeT (OPMHUPOBAHMIO Yy  OOYdYaIOIIMXCS
MaTeMaTHYeCKOTo armnapaTta, HEOOXOJUMOTo JUIsl peLIeHHs 3a7ady MaTeMaTHKH, CMEXHBIX
NPEeIMETOB U OKpyXarouled peanbHOocTH. Ha ypoBHE OCHOBHOTO o00mIero oOpa3zoBaHHs
y4eOHBIi MaTepuan TpYyNIUPYeTcs BOKPYT palMOHAIbHBIX BBIpaKeHHH. AureOpa



JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU KakK sI3bIKa Ui TOCTPOEHUS MaTeMaTHYECKUX
MoJeliel, OTIMCAaHUs TPOIECCOB U SBJICHUN pealbHOTO Mupa. B 3amaum oOyueHus anreOpe
BXOJAT TaKKe JaJbHEHIIee pa3BUTHE aJTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJI1 OCBOCHHSI Kypca HWH()OPMATHKH, W OBJAJCHUE HABBIKAMHU JICTyKTUBHBIX
paccyxaenuii. [IpeoOpa3oBaHue CHMBOJBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUH,
CIIOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTBY.

Conepxanrne (QyHKIIMOHAIBHO-TpAaQUIECKOW JIMHUM HAIGJICHO HA TOJyYeHHUe
oOydJaronuMucsl 3HAaHUH O (QYHKIMSIX KaK BaKHEUIIEH MareMaTU4eCKOW MOJEIH IS
OTIMCAHUsI U UCCIEOBAHUS PAa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUNA B MPUPOJE U OOIIECTBE.
N3yuenne marepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYUYAIOIIUXCS YMEHHUS HCIOJIb30BaTh
pa3MyHbIE BBHIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMAaTHUKU — CJIOBECHOTO, CUMBOJHUYECKOTO,
rpau4ecKkoro, BHOCHT BKJIAI B (OPMHUPOBAHWE MPEJICTABICHUNA O POJIM MATEMAaTUKU B
Pa3BUTHU ITUBUIIN3AIMH U KYJIbTYPHI.

VYrnyOnéHHbI  Kypc anreOpbl  XapaKTepHU3yeTcsl H3y4eHHEM JIOMOJTHHUTEIHHOTO
TEOPETHYECKOTO armapara U CBS3aHHBIX C HUM METOJIOB pelIeHus 3amad. Anredpa sBisieTcs
SI3BIKOM JIJIsl OTIMCAaHUsI OOBEKTOB W 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MaTeMaTHYE€CKOTO
MoJienupoBanus. [Ipu ToM camMu 0OBEKTHI MaTEMAaTHYECKUX YMO3AKITIOUCHUH U MPUHSITHIC B
anreOpe TmMpaBwiia WX KOHCTPYUPOBAHUSA CIOCOOCTBYIOT (OPMHUPOBAHHUIO YMEHUU
000CHOBBIBATH M JOKA3BIBATH CYXCHUS, PA3BUBAIOT MAaTEMAaTUUECKYIO HHTYUIINIO, KPAaTKO U
HarJIsiIHO PAcKphIBAIOT MEXaHU3M JIOTUUECKHX MOCTPOCHHUH M ydaT UX NPUMEHEHHI0. Tem
cambIM ajredpa 3aHUMaeT OJTHO U3 BeIYIIUX MECT B (DOPMHUPOBAHUH HAYYHO -TEOPETHUECKOTO
MBIILJIEHUS 00y4aroIInXCsl.

Oco0eHHOCTH KJIAaCCOB
[Iporpamma peammsyercs B 7-9 cmenuanm3MpoBaHHBIX —Kjaccax  (mpoduuib
becnunoTHble aBHallMOHHBIE CUCTEMBbI)

MecTo Kypca B y4eOHOM IUIaHe JInlest
CornacHo yueOHOMY IiaHy B 7-9 Kiaccax wm3ydaeTcs y4eOHBIM Kypc «Anredpay,

KOTOPBI BKIIIOYAET CIIEAYIOLIME OCHOBHBIE pa3fielibl cofepxkanus: «Hucna u BIUMCICHUSD,
«AnreOpanyeckre BbIpaXEHUsN, «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUH.

Ha u3yuenune yaeOHoro Kypca «Anredpa» orBoaurcs 354 yaca: B 7 kinacce — 132 yaca
(4 gaca B Henemo), B 8 kiacce — 132 vaca (4 vaca B Hezento), B 9 kiacce — 120 yacoB (4 yaca
B HEJICII0). PeaTu3yeTcs 3a CYeT 00s13aTeIbHON YacTH y4eOHOTO TUIaHa.

[Iporpamma peanusyercs B 2024-2027 rony.

KomnuecTBo 4yacos
Y4eOHBbIH 1o
7BAC 8bAC 9BAC
2024/2025 132
2025/2026 132 132
2026/2027 132 132 120

K TECMATUYCCKOMY INUIAHUPOBAHUIO MPHUMCHIACTCS MO,Z[ynLHLIfI MPUHIHUIT TOCTPOCHUA
O6pa3OBaTCHLHOﬁ nporpamMMmel, qTo IO3BOJIACT BBICTpanBaTh HHIANBUIYAJIbHYIO



o0pa3oBaTeNbHyI0 MapaAurMy U 00ecreunBaTh CaMOPa3BUTHE MPU MHIUBHUIYaTIbHOM TEMIIE
paboThI ¢ y4eOHBIM MaTepUaIoM, KOHTPOJIb U CAMOKOHTPOJIh 3HAHUH.

Hcnoab3yemble 00pa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM YHCJIe THCTAHIMOHHbIE

OOyuenue anredpe MOXKET OCYIIECTBISATHCA C MCHOJb30BAaHUEM JIMCTAHIIMOHHBIX
oOpazoBarenbHbix TexHonoruid (manee [1OT), koropoe mpexarnonaraeT uU3ydeHue y4eOHOTO
MaTepuasia 00yJaromuMHUCs KakK MPH OMOCPEIOBAHHOM B3aMMOJICHUCTBUH C YUUTEIIEM Yepe3
oOpa3oBatenbHbIe TUIAT(HOPMBI, TaK U IPU HEMOCPEICTBEHHOM B3aUMO/ICHCTBUH C YUUTEIIEM.
[Tpu npumenennu 1OT ucnonb3ytores miaatGopmel: Juienckas miardopma JUCTaHIIHOHHOTO
obyuenust Moodle, ®TUC «Mos mikona», [UC «Dnektponnas mkosa» HoBocuOupckoi
obnacTH.

[Ipu 00yuenun anredpe UCIONIb3YIOTCS CIIEYIOIINE TEXHOIOTHH:

- TEXHOJIOTUH YpOBHEBOHM IuddepeHuranuy — 370 OpraHu3anus yueOHOU NesTelbHOCTU
yUYAIIUXCS TIO YCIOBHBIM MHKpPOTPYIIIIaM, YIEHBl KOTOPBIX OJM3KH (CXOJHBI) IO
CTIOCOOHOCTSIM, MHTEpECaM, HaBBIKaM M YMEHHSIM B N3y4eHHH y4eOHOTO MaTepualia, a MHOTIa
10 TICHXMYECKOMY cocTosHui0. Mcmomb3yercss muddepeHnuanus mo o0beMy ydeOHOTo
MaTepHualia; 1Mo YPOBHIO CIIOKHOCTH YUEOHBIX 3a/IaHUif; MO0 XapaKTepy IMOMOIIN U CTETICHU
CaMOCTOSITEIBHOCTH yYaIllUHXCSl.

—  WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIC  TEXHOJIOTHH, KOTOpbIE  MPEAINoJIaratoT
CaMOCTOSITENIbHOE OOyueHHEe C OTCYTCTBHEM WJIM OTPULAHUEM JESTENIbHOCTH YUYHUTENs;
YaCTUYHYIO 3aMeHy ((pparMeHTapHOEe, BBHIOOPOYHOE WCIOJIB30BAHUE JOTIOTHUTEIHHOTO
MaTepuaina); UCHOJIb30BaHNEe TPEHUPOBOYHBIX MPOrPaMM; HCIOIb30BaHHE KOMIIBIOTEPA IS
BBIYMCIICHUHM, TMOCTpOEHUs TpaduKOB; HCIOJb30BaHUE HH(POPMALIMOHHO-CIIPABOYHBIX
nporpamM. Mcnosib3yroTcsi MyIbTUMEIUITHBIE CLICHAPUU YPOKOB; MPOBEPKA 3HAHUIN HA YPOKE
u jJoMa (caMOCTOATEIbHBbIE pabOThl, MaTeMAaTUYECKUE JUKTAaHTbl, KOHTPOJIbHBIE U
CaMOCTOSITENIbHBIC PAOOTHI, OHJIANH TECTHI); TUIATPOPMBI JJIs TOATOTOBKH K OI'D.

— mpobieMHOE OOy4deHHE - TO COBPEMEHHAs TEXHOJIOTHS OOpa30BaHUS WU TOIXOJ K
OpraHu3aiuy yueOHO-BOCIUTATEILHOTO MPOIecca, OCHOBAHHBIN Ha MOCTAaHOBKE MPOOIEMHO
CUTyaluu, TpeOyromieil oT ydamuxcsa e€ caMOCTOSITeNIbHOro peweHus. lcnonb3zoBaHue
JAHHOTO TUIA OOyYeHHUs HalleJICHO Ha pa3BUTHE MO3HABATEJIBHON AKTUBHOCTH YYalIUXCA U
HABBIKOB CAMOCTOSITENILHON JESITeNbHOCTU. Ydamumcsl He Aaércs MHpopMaius B TOTOBOM
BUJIe. 3HAHUS UM HEOOXOJHMMO JOOBIBATh, UCIOJIB3YS UIS 3TOTO CBOM OMBIT AESITEIbHOCTH,
TBOPUYECKUI MMOTEHIIMAJ, paHEe YCBOCHHBIE 3HAHUS

[Ipn peanuszauuu pabouelt mnporpaMMmbl MOTYT OBITh HCHOJIB30BaHbl MaTepuaibl s
nmoarotoBkun kK npoduism onuvnuanasl KJI HTW wm  crammaproB Bcepoccuiickoro
YeMITHOHATHOTO JIBIKEHUS 10 IpodeccuonaabHoMy MacTepcTBy «IIpodeccrnonansy.

HNudopmannsi 0 NpoMe:KyTOUHON aTTeCTAUN

[IpomexyTouHass aTTecTanusi OCYIIECTBISETCS MO OKOHYaHMM Y4eOHOTO MOAYINSA C
LeTbI0 MPOBEPKU CTEMEHUW M KAauyecTBAa YCBOGHHUS MaTepuaia MO pe3ylbTaTaM H3Y4EeHHUS
TeMaTU4YEeCKHX MOMIYJIEH U MPOBOIUTCS B popMe MUCHbMEHHBIX KOHTPOJIBHBIX PA0OT U YCTHBIX
3a4eTOB.

Texymuit KOHTPOJIb OCYIIECTBISIIOTCS C LETbI0 MPOBEPKH CTENEHW W KauecTBa
YCBOGHHUS MaTepuaia B XOJIe €ro M3y4eHHs] B cleAyromux (opMax: caMOCTOSTEIbHBIX U
MIPOBEPOUHBIX padoT.

Texyiuit KOHTPOJIb U MPOMEKYTOUHAS ATTECTAIMSI OCYIIECTBIISIFOTCS B COOTBETCTBUU
¢ «ITonoxxeHnem 00 OCYIIECTBICHUU TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHON
aTTectaiiuu oOywaromuxcs, uX (opmax, NEPUOAMYHOCTH U TOPSAAKE TMPOBEACHUS



MYHHUIIUIATBHOTO aBTOHOMHOT'O 00111€00pa30BaTeIbHOTO yupexkaeHus ropoga HoBocubupceka
«JInneit Ne 22 «Hanexna Cubupu» (rmporokos negarornyeckoro cosera Nel ot 29.08.2023 ¢
u3MeHeHusiM ot 22.05.2025).
Hrorosas arrecranus IpoOBOJAUTCS B COOTBETCTBUU C 3aKOHOIATENbCTBOM PD.
IIpomexyTouHas aTrecTanus
no aiaredpe B /BAC kuaacce

Homep | HazBanue monyis Kosmmuectso Howmep ®opma [TA
MOJTyJIS 9acoB B MOAYJIE | ypOKa
1 JIuneiinoe ypaBHeHHE ¢ oaHOM | 16 16 Monynbras padora Nel
MIEPEMEHHOM
2. Lenbie BeIpaKEeHUS 64 36 MonaynbHas pabota Ne2
54 MonynbHast paboTta Ne3
71 MonynbHast pabota Ned
80 MonynsHas pabota Ne5
3. OyHKITUU 17 97 MonynsHas pabota Neb
4. JluneiiHoe ypaBHEHHE C ABYMS 24 121 MonynbsHas paboTa Ne7
MIePEeMEHBIMHU
5. [ToBTOpeHuUe 1 0000mIEeH e 11 132 HroroBast KOHTpOIBHAS
paborta
IIpomeskyTOoUHas1 aTTecTALMS
no ajareope B SbAC kJjacce
Homep | Ha3zBanue momyns KosnmuectBo Howmep ®opwma [TA
MOYJIS 4acoB B MOAYJIE | ypOKa
1. PanmionansHbIE BRIpaKEHUS 56 20 MoaynbHas pabota Nel
35 MonynbHas padota Ne2
56 MonynbHas padorta Ne3
2. KBanparHbele KOpHH. 31 87 MonynbHas pabota Ned
JlelicTBUTENILHBIC YHCIIA
3. KBanparHeie ypaBHEHUS 37 103 MonynbHast padota Ne5
124 MonynbHas padota Neb
4, [ToBTOpEeHUE M 0000IICHNE 8 132 HroroBas KOHTpOJIbHAS
pabora
IIpomeskyTouyHas arTecTauus
no aiaredpe B 95AC kiaacce
Homep | Ha3Banue monyns KonunuecTtBo Howmep ®opwma [TA
MOYJIS 4acoB B MOAYJIE | YpOKa
1. HepaBenctBa 21 21 MonynbHast paborta Nel
2. KBangpatuunas QyHKIUSA 32 40 MonaynbHas pabota Ne2
53 MonaynbHas paborta Ne3
3. OneMeHTHI NIPUKIATHON 10 63 MonaynbHas pabota Ne4d
MaTeMaTHKHU.
4. UucnoBbie MOCiE10BaTEIbHOCTH 20 83 MonynwsHas pabota Ne5




5. [ToBTOpenue, 060061ICHNE, 7 90
CHCTEMAaTH3aIM 3HAHUHM

2. Copaepxanue y4eOHOro Kypca AJredpbl
7 KJIIACC

Yuca 1 BIYUCTEHUS

Pannonaneubie uncia. CpaBHEHME, yNOPSAOYMBAHUE U apUPMETUUYECKUE NEUCTBUS C
panMoHaIBHBIMH YKciIaMu. YucoBas mpsimasi, MOJ1yJIb YMCIIa.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBONCTBA. 3alKCh 4HCIa B JIECATUYHOMN
MO3UILIMOHHOM CHCTEME CUHUCIICHUSL.

Pemenne TekcToBbIX 3a7a4 apupMeTHUIeCKUM criocoOoM. Perienre 3ai1a4 u3 peanbHOR
MPaKTUKU HA YacTH, Ha APOOM, HA MPOIECHTHI, MPUMEHEHUE OTHOIICHUN W MPOTIOPLUNA MPHU
pELIeHNH 3aJa4, pelleHue 3a/1a4 Ha JIBIKEHHUE, padoTy, MOKYIKHU, HAJIOTH.

JemumocTp 1enbix yucen. CBOMCTBA IETUMOCTH.

[IpocTeie u cocraBHbIe uncna. YETHpIE 1 HEUETHBIE yncia. [Ipu3Haku neauMocTH Ha 2,
4,8,5,3,6,9, 10, 11. [IpuzHaku O€TUMOCTH CyMMbl U MPOMU3BEACHUS LIEJIBIX YHCEN MPHU
pEILIeHNH 3a]a4 ¢ IPAKTUUECKUM COJIEpP’KaHUEM.

HanGonpmmii o0muii AenuTens ¥ HauMEHbIIee o0Iee KpaTHOe ABYX uncen. BzanmHo
MpOCTHIE yucia. Anroput™m EBkina.

Jlenenne ¢ octaTkoM. ApudMeTHYECKUe ONepaIuy Hajl OCTaTKaMH.

AnredOpanyeckue BbIpasKeHU s

Bripaxenue ¢ nepeMeHHbIMU. 3HAYEHHUE BBIPAXKEHUS ¢ IepeMeHHbIMU. [IpencraBnenne
3aBUCHUMOCTH MEX]ly BeJTMUUHAMU B BUJE (POPMYIIBIL.

ToxnmectBo. ToknecTBeHHBbIE MpeoOpa3oBaHMs — aNreOpadecKuX  BBIPAKEHUH.
JlokazaTeabCTBO TOXKACCTB.

Opnnounenbl. OnHOWIEH cTaHIAapTHOrO BUAA. CTENeHb OJTHOUICHA.

MHuorounensl. MHorounes crangaptHoro Buja. Crenenb MHorowieHa. CrokeHue,
BBIYMTAHUE, YMHOXXEHUE U JieJieHrne MHOrowieHoB. [IpeoOpa3oBaHue 11€JI0T0 BBHIPAKEHUS B
MHorousieH. Kopau MHOrousena.

@opMyIbl COKpAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl U KBAaJpaT Pa3HOCTH JBYX
BBIpOKEHUH, Ky0 CyMMBI U Ky0 pPa3HOCTH JBYX BBIPa)KEHHil, pa3HOCTbh KBaJpaTOB JBYX
BBIPKEHUH, TPOU3BEICHUE PA3HOCTU M CYMMBI JIBYX BBIPQXKECHUN, CyMMa U pa3HOCTh KyOOB
JBYX BBIPAKEHUM.

Pa3noxeHne MHOTO4IeHa HA MHOXKUTENU. BoiHeceHne o0Iero MHOKHUTEINS 32 CKOOKHU.
Merton rpynnupoBKU.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHenue ¢ onHOM nepeMeHHol. Kopenb ypaBHeHus. CBONCTBAa ypaBHEHUM ¢ OJTHOM
NepeMeHHON. PaBHOCHUIBHOCTH ypaBHEHMIl. YpaBHEHHME KaKk MareMaTrhudeckas MOJEIb
peanbHOM CUTyaluu.

JInneliHOE ypaBHEHUE C OJHOM NEPEMEHHOW. UYMCIO KOpHEW JIMHEHHOIO YPaBHEHUS.
Pemienue TEKCTOBBIX 3aay C NOMOIIBIO JIMHEMHBIX YpaBHEHUH. JIMHEHHOE ypaBHEHME,
coJieprKaliee 3HaK MOJTyJIs.




VYpaBHeHHe C JByMS TNepeMeHHBIMU. [paduK JMHEHHOrO ypaBHEHUS C JBYMS
nepeMeHHbIME. CHCTEMBbI TMHEWHBIX YPaBHEHUI € IByMsI IepeMeHHbIMH. | paduueckuii MeToq
pElIeHHs CHUCTEMbl JIMHEHHBIX YpaBHEHMHW C JAByMs IE€peMEHHbIMU. PerieHue cucrem
JIMHENHBIX YPaBHEHUH € JBYMsI IEPEMEHHBIMU METOJIOM MOJCTAaHOBKU U METOJIOM CJIOKEHHUSI.
Cucrema JByX JIMHEHHBIX YpaBHEHHUH C JBYMsI IEPEMEHHBIMH KaK MOJIEIb pealbHON
CUTYaI1H.

L0 N 1700

Koopaunara Toukn Ha npsmoil. UucnoBele NpomexyTku. PaccrosHue Mexay aByms
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpsimoyrosnbpHas cuctema KoopauHat. AGcIycca U OpJiMHaTa TOYKA Ha KOOPAUHATHOMN
mwiockoctu. Ilpumepsl rpaduxoB, 3amaHHbIX (opmynamu. UteHue rpaduKoOB peanbHBIX
3aBUCHMOCTEH.

OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXAy BennuuHamu. [lonstue QpyHkunu. OyHKUIUS
KaKk MaTemaThueckas MoJielb peajbHoro mnpouecca. OOmacTe omnpeaeneHuss U 00JacTh
3HaueHul ¢pyHkuuu. CriocoOsl 3a1anus Gynkuuu. 'papuk ¢pyuxnuu. [louarus Mmakcumyma u
MUHHMYyMa, BO3pacTaHus U yObIBaHUS Ha MPUMEPAX PEaIbHBIX 3aBUCUMOCTEH.

Jluneitnast pynkuus, e€ cpoiictsa. ['paduk nuneitHoi Gpynkuuu. ['paduk pynkuun y =
|X|. KycouHo-3a1aHHbIe QyHKIHH.

8 KIIACC

Yucsia 1 BBIYUCTCHUSA

Ksanparueie kopau. ApudmeTrndeckuii KBaapaTHbIA KOPEHb U ero cBoiicTBa. [loHsTHe
HWppalMOHAIBHOTO yucia. JIeMcTBUs ¢ uppaliMoHAIbHBIMU YnciiaMu. CBOMCTBA JIEUCTBUM C
MPpalMOHAIBHBIMY YuciIaMi. CpaBHEHUE HPPALMOHAIBHBIX YHCEIL.

[IpencraBiaeHuss O pacHIMPEHUSAX YUCIOBBIX MHOXECTB. MHOXECTBa HaTypalbHBIX,
LENbIX, PALIMOHAIBHBIX, JEUCTBUTEIbHBIX unces. CpaBHeHHE ynces. YUCI0BbIE IPOMEKYTKH.

HenictBust ¢ ocrarkamu. OcrtaTku creneHeil. llpuMeHeHHE OCTATKOB K PELICHUIO
YPaBHEHHH B LIEJBIX YUCIIAX U TEKCTOBBIX 3aJad.

PazMepsl 00BEKTOB OKpPYKAIOIIEr0 MHUPA, JUIUTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM
mupe. CTaHIapTHBIM BUJI YHCIIA.

AnredOpanyeckue BbIpasKeHHsI

AnreOpanyeckast ApoOb. JlomycTuMmble 3HAueHMs IMEPEMEHHBIX B JpoOHO-
panMoHaNbHBIX BbIpakeHHsX. OCHOBHOe CBOMcTBO anrebOpaundeckoil apo6u. Cioxxenue,
BbIUNTaHUE, YMHOXKEHHE M JelieHHe anreOpandeckux Jpobel. Beinenenue nenoil yactu
anreOpanvecKoi a1poom.

PanmonanbHble  BblpakeHUs. TOXKAECTBEHHbIE IpeoOpa3oBaHMs  PALMOHAIbHBIX
BBIPAXKCHUM.

JlomycTHMble 3HAYEeHHUsl NIEPEMEHHBIX B BBIPAKEHUAX, COJCPIKAIMX apuMeTHUECKue
KBaJpaTHble KOpHU. TOXXJIECTBEHHbIE NPeoOpa3OBaHUS  BBIPAKEHUH, COAEPIKALINX
apupMeTHYeCcKre KBaJIpaTHbIe KOPHHU.

CreneHp ¢ 1enbIM TNOKa3ateneM M e€ cBoicTBa. [IpeoOpasoBaHue BBIpaXKEHMH,
COJZIEpIKaIUX CTENIEHMU.

YpaBHeHUS U HEPABEHCTBA



KBagparHoe ypaBHenue. @opMmyna KOpHEW KBaApaTHOTO ypaBHEHM:A. KoaudecTtBo
JCUCTBUTEIILHBIX KOPHEH KBaIpaTHOTO ypaBHeHusA. Teopema Buera. YpaBHEeHUsI, CBOUMBIE K
JIMHEWHBIM YPaBHEHUSM WIM K KBaJpaTHbIM YypaBHeHMsAM. KBaaparHoe ypaBHeHue cC
napameTpoM. PelieHne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO KBaJPATHBIX YPAaBHEHUM.

JlpoOHO-panioHaNbHbIE ypaBHEHUs. PemieHne IpoOHO-palMOHANIBHBIX YpPaBHEHH.
Pemenune TEeKCTOBBIX 3a/1ad ¢ MOMOIIBIO IPOOHO-pAMOHANBHEIX ypaBHeHHH. [ padudeckas
MHTEpIIpeTalys YpaBHEHUN € ABYMS IEPEMEHHBIMHU.

Uucnosele HepaBeHCcTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTtporue HepaBeHcTBa. CroxeHHe u
YMHOKE€HHE YHCJIOBbIX HepaBeHCTB. OlleHMBaHHE 3HA4YeHMs BbIpakeHUs. JlokazaTenbcTBO
HEPABEHCTB.

[lonaTHE O pemeHuM HEPABEHCTBA € OJHOW INEpEMEHHONM. MHOXKECTBO pEIIECHUN
HEpaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEepaBEHCTBO C OJHOW NMEPEMEHHON M MHOYKECTBA €ro pelieHuil. Pemenue
JIMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. CHCTEMBI M COBOKYIHOCTH JIMHEWHBIX
HEpPAaBEHCTB C OJHOM NEepeMEeHHOW. PemieHne TEKCTOBBIX 3a7a4 C MOMOIIBI JIMHEHWHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

Ob6nacTh ornpeneneHust 1 MHOXKECTBO 3HaueHUH pyHkunu. CriocoObl 3aaanus QyHKIUI.
I'padux dyakmuu. UYrenue croiictB GpyHkumu no e€ rpaduxy. [Ipumeps rpadukoB GyHKINH,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

Jluneiinas  ¢yHkima.  DyHKOMHM, ONMUCHIBAIOIIME  MPsSAMYHO W OOpaTHYIO
MIPOMOPLIMOHANIbHBIE 3aBUCUMOCTH, X TpadUKU.

Oyuxumn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiictBa. Kycouno-
3aJlaHHbIe (DYHKIUH.

9 KIIACC

Yucsia 1 BBIYUCICHHUS

Kopenp n-ii crenenu u ero coiictBa. CTeNeHb ¢ pallMOHAIBHBIM IOKa3aTeneM U e€
CBOWCTBA.

AnredOpanyeckue BbIpasKeHUsI

ToxxnecTBeHHbIE MPEOOpPa30BaHUs BBIPAKEHUI, COIEpkKaIIUX KOPEeHb N-U CTEHeHH.
ToxnecTBeHHble MpeoOpa3oBaHUs BBIPAKEHUN, COJEPKAIIMX CTENEeHb C pPaldOHAIBLHBIM
MOKa3aTeseM.

Ksagpartubiii TpéxwieH. Kopuu kBajgpatHoro tpéxuieHa. PaznokeHue KBaJgpaTHOIO
TpEXuiieHa Ha JIMHEWHbIE MHOXKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA

buxBanpatHele ypaBHeHMs. IIpumepbl DIpUMEHEHUH METONOB PaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOH, Ipa)uuecKOro METOo/1a MPH peIlieHNH ypaBHEeHUH 3 -ii
u 4-i1 crenexHeil.

Pemienne 1poOGHO-palIMOHANBHBIX YPAaBHEHUIA.

Pemenue cucreM ypaBHEHHI ¢ JByMs IEPEMEHHBIMU. PelnieHne NpoCcTeNHINX CUCTEM
HEJIMHEHHBIX YpaBHEHHUH ¢ JBYMS nepeMeHHBIMU. ['paduueckuil METo] peuieHus CHCTEMBI



HEJIMHEWHBIX ypaBHEHUI ¢ IByMs IepeMeHHbIMU. CHcTeMa JABYX HEIMHEHHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAIbHOM CUTYalUH.

UucnoBsle HepaBeHCTBA. PelleHuMe JIMHEHWHBIX HEPaBEHCTB. J[oka3aTesbcTBO
HEPaBEHCTB.

KBagparHble HepaBeHCTBA ¢ OJHOW IEpEMEHHOM. PerieHune KBaJapaTHBIX HEPABEHCTB
rpadM4ecKuM METOJOM M METOJOM HMHTEPBaJOB. MeETOJ MHTEPBAJIOB /sl PAallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiniie HepaBeHCTBa ¢ TAPAMETPOM.

Pemienune TeKCTOBBIX 3ajjau ¢ IOMOIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaseHncTBo ¢ aByMsl IepeMeHHbIMU. Pelienre HepaBeHCTBa ¢ IBYMsI IEPEMEHHBIMU.
CucremMbl HEpaBEHCTB C JBYMs IepeMEHHBbIMU. ['paduueckuii MeTo] peleHHs CUCTEM
HEPAaBEHCTB C JIByMsI IEPEMEHHBIMHU.

D yHKUUHA

Oynkuus. CpoiicTBa (QYHKUMN: HYIM (QYHKUHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA
(GYHKIMY, TPOMEXYTKH BO3pacTaHUs U YObIBaHUS (PYHKLIHU, YETHBIE U HEUETHBIE (QYHKIINU,
HauOoJIbIlIee U HAaMEHbIIee 3HAUCHUS (PYHKIUH.

KBanpatuunas ¢ynkuuss u e€ cpoiictBa. Mcmonb30BaHME CBONCTB KBaapaTUYHOU
¢dbyHkuun 18 pemeHus 3anad. [Hoctpoenue rpaduka kBagpatuuHoi ¢yHkiuu. Ilonoxenue
rpaduka KBagpaTHIHON (QYHKIIMU B 3aBUCUMOCTH OT €€ ko3 uunentos. ['papuxu dpyHkumii
y =ax2, y = a(x - m)?u y = a(x — m)?> +n. Iocrpoenne rpapukoB GyHKIMH ¢ TOMOIIHIO
npeoOpa3oBaHMil.

JpoOHo-nuueiinas ¢pynkius. MccnenoBanue GyHKITUH.

Gynknus Y = X" ¢ HaTypaIbHBIM MOKa3areseM N U e€ rpaduk.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPecCUH

Tloustue YUCIIOBOU OCJIENOBATEIILHOCTH. Kouneunrie " OECKOHEYHEIE
rmocjeaoBarebHOCTH. OrpaHHuYeHHAs TOCIE0BATeIbHOCTh. MOHOTOHHO BO3pacTaroIIast
(yObIBaro11as) [MOCJIEI0BATENHLHOCTD. Croco0bI 3aIaHus MOCIEI0BATEIBHOCTH:

onucaTeIbHbIN, TAOIUUHBIH, C TOMOIIBIO POPMYIIBI N-TO YJ€HA, PEKYPPEHTHBIMH.
Apudmernueckas u reomeTpuueckas nporpeccuu. CBoHCTBa UIeHOB apupMETHIECKON
1 TeoMeTpudeckoit nmporpeccuii. Dopmyssl N-To wieHa apuPMETHIECKON U TEOMETPUICCKOM
nporpeccuif. @opmMysabl CyMMBI HEPBBIX N WIEHOB apU(PMETHYECKON U TeOMETPHUUECKOMN
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAJIbl, KPEAUTHI.
[IpencraBiaeHre o CXOAMMOCTH MOCJIEIOBATEIILHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yOBIBalOIIel reOMETPUIECKON TPOTPECCU.
Meton maTtematnueckoil uHaykiuu. [Ipocreime npumepsl.
3. Ilnanupyemble oOpa3oBaTeibHbIE pPe3yJibTAThbl 0CBOEHHS Kypca Airedpa
JIMUHOCTHBIE PE3YJIBTATHI
JINYHOCTHBIE Pe3yJIbTAThI OCBOCHUS TPOrPAMMBI [0 MATEMATUKE XapaKTEPU3YIOTCS B
YacTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:
MPOSIBJIEHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUUCKON MaTEeMaTUKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JIOCTHKEHUSM POCCUHUCKHX MaTe€MaTUKOB M POCCHUHCKOMN



MaTeMaTHYeCKOM IIKOJIbI, K MCHOJb30BAaHUIO A3THUX JOCTWXKEHMA B JPYIHMX HayKax H
MPUKIAJHBIX cepax;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpakJlaHWHA W pealM3alliil €ro Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHHPOBAHHS Pa3IHUYHBIX CTPYKTYD,
SIBJICHUH, TPOLIEYP TPAXKAAHCKOTO 0011IecTBa (HalpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHUIO STUYECKHX TPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM IMPUMEHEHHEM JIOCTHKCHHMA
HayKH{, 0CO3HAHUEM BAKHOCTU MOPAIIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyA0BOT0 BOCIIMTAHMS:

YCTAaHOBKOW Ha aKTMBHOE yJacCTHE B PEIICHUHU MPAKTUYECKUX 3aJ1ad MaTEMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOTOo OOpa3oBaHMsI Ha MPOTHKEHUU
BCEH >KM3HU JUIsl YCIIENTHON Npo(ecCUOHANBHON AESITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHUN, 0CO3HAHHBIM BHIOOPOM U MOCTPOCHUEM UHANBUIYATbHON TPAEKTOPUH 0Opa30BaAHMS
Y KU3HEHHBIX TUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K SMOITMOHATBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTeMaTHUYECKHX
00BEKTOB, 3aja4, peUIeHWH, PaACCYXICHHH, YMEHHIO BHJAECTb MaTEeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOI0 O3HAHUS:

OpUEHTAINeN B JeSITEebHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHbBIX IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MPHUPOABI W OOIIecTBa, MOHUMaHHEM
MaTeMaTH4YeCKOW HAayKH Kak c(epbl 4eIOBEUYEeCKOW NeATeNbHOCTH, ITANOB €€ Pa3BUTHUS U
3HQUUMOCTH JUIsl  Pa3BUTUS LUBWIM3ALMM, OBJAJACHUEM S3bIKOM MAaTEMaTUKH H
MaTeMAaTHYECKOM KyJIbTypOW Kak CpEACTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU
HCCIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢u3nyeckoro BocHUTAHHUS, (OPMHUPOBAHUA KYJILTYPbl 310POBbSI M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

FOTOBHOCTBIO IMPUMEHATHh MaTeMAaTHYECKUE 3HAHUS B HMHTEPECAX CBOErO 30pPOBBS,
BEJICHUS 3/I0pOBOr0 00pa3a >KW3HU (340pPOBOE MUTaHHE, COaTaHCUPOBAHHBINA PEXXKUM 3aHATUI
U OT/bIXA, PEryyspHas (puandeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA pediIeKcH,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

OpUEHTAaIlMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAaHUH Ui PelleHus 3aa4 B 00J1acTi
COXPaHHOCTH OKPYKaoIIEeW cpeibl, TUIAHUPOBAHUS IMOCTYNKOB M OLIEHKH MX BO3MOXHBIX
MOCJIEJICTBUH JUIsI OKPYKAIOIIEH CpeJibl, 0CO3HAHUEM TTI00aTbHOTO XapaKTepa AIKOJIOTHUECKUX
mpo0JieM U MyTell X peuieHus;

8) ajanTanmu K U3MEHSIOIMMCH YCJIOBUSAM COLUAJIBLHON U IPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHICTBUSM B YCIOBHUSIX HEONPEAECIEHHOCTH, OBBIILIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO AESITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
TOJIeH, TPHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHUSI, HABBIKU M KOMITETEHITHH U3
OTBITA IPYTHX;



HE00X0AMMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHUH, POPMYTUPOBATH HJIEH, MOHSITHUS,
THIIOTE3bI 00 00BEKTaX U SABJICHUIX, B TOM YHCJIE PaHEe HEU3BECTHBIX, 0CO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHHMATH CTPECCOBYIO
CUTYaIMIO KaK BBI3OB, TPEOYIOIMUN KOHTPMEP, KOPPEKTUPOBATH MPUHAUMACMBIC PEIICHUS H
JNCUCTBYS, POPMYITHPOBATEH M OIICHUBATH PUCKH U TIOCIIEACTBHS, (GOPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS MPOTpaMMbl 10 MaTeMaTHKE HAa YPOBHE OCHOBHOTO OOIIETO
obpaszoBanusi y oOydwaromerocst OyayT chOpMUPOBaHBI MeTampeaMeTHble Pe3yJbTaThl,
XapaKTePU3YIOIINECS] OBIAJICHUEM YHUBEPCAJIbHBIMU TIO3HABATEILHBIMU  JCHCTBUSIMH,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICUCTBHSMH W YHHBEPCATBHBIMU PETYISITHBHBIMH
JIEACTBUSAMM.

IMo3naBaTebHbIe YHHBeEPCAJIbHbIE YUeOHbIE TeiicTBUSA
ba3oBble joruyeckue aeiicTBUsA:

BBISBIIATh M XapaKTEPH30BATh CYIIECTBEHHBIC NMPH3HAKA MaTEeMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXIAy MOHATHAMH, (QOPMYIUPOBATH OMpPEACICHUS ITOHITHH,
YCTaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KiIacCH(UKAIIMK, OCHOBAHUS UII OOOOUICHHS W
CpaBHEHWSI, KpUTEPHH IPOBOIUMOTO aHAJIH3a,

BOCIIPUHUMATh, (POPMYIHpPOBATh W MPEOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIHHBIC U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE,

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOpeUns B (pakTax,
TAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, TMpe/iaraTb KPUTEPUU JJI  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3bupath 10Ka3aTeabCTBa MATEMAaTHUECKUX YTBEPKACHUH (TIPsIMbIE U OT IPOTUBHOTO),
MPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MaTeMaTHYeCKuX (akToOB, BBICTpAUBATh
apryMeHTaluI0, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, IPUMEHATH METOI MaTEMaTHUECKON
UHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaATh CcrHoco0® pemieHuss y4yeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoONee MOIAXOAAIIUNA C Y4ETOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

WCIOJIb30BaTh  BONPOCHI  KaK  HCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOMPOCH], (DUKCHUPYIOIIME MPOTUBOPEUUE, MPOoOJieMy, CaMOCTOSTEIbHO
yCTaHAaBIUBaTh HCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Yy, APTYMEHTUPOBATh CBOIO
MO3UIIHIO0, MHEHUE;

MIPOBOJIUTH MO CAMOCTOSITENILHO COCTABIIEHHOMY TUTaHY SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJICHHIO 0COOEHHOCTEH MaTeMaTH4YecKOro 0OBEeKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY
co0oif;



CaMOCTOSITENIBHO  (OPMYIHPOBaTH OOOOMIEHUS © BBIBOABI 10  pe3yibTaTaMm
MPOBEAEHHOTO HAOIIONEHUs, WCCIEIOBAaHUS, SKCIEPUMEHTa, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IIEHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MIPOLIECCA, & TAKXKE BBIIBUTaTh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH HEJIOCTaTOYHOCTh M W30BITOYHOCTh MH(MOPMAINH, AAHHBIX, HEOOXOIMMBIX
JUIS PEILIEHUS 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHHUS;

BbIOMpaTh (hOpMy MpecTaBieHUs HHGOPMALMK U WIUTIOCTPUPOBATH peIIaeMble 3a1a4u
CXeMaMH, JuarpaMMaMu, HOM TpaduKkoil 1 ©X KOMOWHALIUSIMU;

OlICHMBAaTh HAJAE&KHOCTh HMHPOPMAUU 1O KPUTEPUSM, MPEAJOKEHHBIM WJIU
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

BOCIIPUHUMATh U (QOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U LEIIMU
oOLIeHMs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JlaBaTh MOSICHEHHS IO XOJy pEIIeHUs 3aJadyd, KOMMEHTHpPOBATh MOJIYYEHHBIN
pe3ynbTarT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYKIaeMOM TEMBI, TTPOOIEMBI,
pelaeMoi 3aaun, BHICKA3bIBAaTh UJIEH, HAalleJIEHHbIE Ha MMOMCK PELIEHUs, COMOCTABISTh CBOU
CYXJCHHUS C CYXKJACHUAMHU JPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3IMune U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOopMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aau, HKCIIEPUMEHTa, UCCIEIOBaHMsI, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIJICHUS € Y4ETOM 3ajad Mpe3eHTaluu WU
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATb U UCII0JIb30BATh MPEUMYIIECTBA KOMAaHJHOW U UHAUBHIyaIbHOU pabOTHI IPU
pelleHny Y4eOHBIX MaTeMaTHYeCKHUX 3aJlad, MPUHUMATh LeJdb COBMECTHOW JNESTEIbHOCTH,
IUIAHUPOBATh ~ OPraHU3allMI0  COBMECTHOM  paboThl, pacmnpeaensiTh BHAbI  pabdor,
JIOTOBapUBaThes, 0OCYKIaTh MPOIecC U pe3yiabTaT padoThl, 060011aTh MHEHUS HECKOJIbKUX
JIIOCH

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (00CYKIAeHHs, 0OMEH MHEHHI, «MO3TOBbHIE
IITYPMbD» U UHBIE); BBIIOJHATH CBOI 4YacTh pabOThl M KOOPAMHHPOBATH CBOU JEHCTBUS C
JIPYTMMHU YJIEHAMU KOMaHJbl, OIICHUBaTh KaAueCTBO pe3yJibTaTa M KaueCTBO CBOETO BKJIAJa B
oOmIuii pe3ynpTaT Mo KpUTEpUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcaibHbIe YUeOHbIe 1eiCTBUS
Camoopranm3anus:

BBISIBIISAITh MPOOJEMBI [l PEIICHUS B JKU3HEHHBIX M YUeOHBIX CHUTYalUsX,

OpUEHTHPOBAThCA B Pa3IUYHBIX MOAXOJAX NPHUHATHUS pelleHui (MHIANBUAYATBHOE,

IpYIIOBOE);



CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJrOPUTM pEUIeHHs 3ajadd (WM €ro 4acTh),
BBIOMPATH CHIOCOO peICHHs C YYETOM MMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOM HH(DOPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHbI HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TPOIIecca U pe3yibTaTa PelICHHUs
MaTeMaTH4eCKOH 3a/1a4i, CAMOMOTHBAIINU U PEIICKCHH;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IPH PEIICHUU 33Ja4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yNbTaTa JACATEIbHOCTH TIOCTABICHHON LEIH M YCIOBUSIM,
OOBSCHATh TPHYUHBI JOCTHIKCHHS WM HEAOCTIDKCHUS IIEJIM, HAaXOJUTh OMIMOKY, JaBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY;

BBIPKATh AMOIMH TPH H3YUYCHUH MaTEeMAaTHUYECKUX OOBEKTOB W (PaKTOB, TaBaTh
HMOIMOHATBHYIO OIICHKY PEIICHHUS 3a1auu.

MNPEIMETHBIE PE3YJbTATHBI
K xonmy oOyuenumss B 7 KJjacce OOYyJarONUIMHCA TOJYYUT CIACAYIOMHUE TMPEIMETHBIE
pe3yiIbTaThI:

Yucja u BbIYMCIEHUS

PammmonansHEIe YMCia.

[TepexoauTs OT 01HOM (POPMBI 3aITKCH YKCEN K APYTroi (MpeoOpa3oBhIBATh NECATUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

Hcnonb30BaTh MOHATHS MHOXECTBA HAaTypalbHBIX YHCENl, MHOKECTBA LEIbIX YHUCEIl,
MHO>KECTBA DPAllMOHAJIBHBIX YHCEN MpH pPEIIeHUU 3a/]ay, MPOBEIECHUU PACCYKICHUU U
JI0Ka3aTeNIbCTB.

[ToHumath ¥ 0OBACHATH CMBICI MMO3UIIMOHHOMN 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBaTh U YHOPSAIOUNBATH PALIUOHAIIbHBIC YUCIIA.

BoinonHsATe, codyeras yCTHbIE U MUChbMEHHbIE MPUEMBI, apudMeTH4YecKre ACUCTBUS C
paloHaIbHBIMU YHUCJIAMHU, MCIOJIb30BaTh CBOICTBA UMCEN WM MpaBuia JACUCTBUN, MPUEMBI
paloHaIbHBIX BHIYUCICHUH.

BoInosHATh AeMCTBUS CO CTEMEHSIMU C HATypaIbHBIMU MOKA3aTEIISMH.

Haxonuth 3HaueHUs 4YMCIOBBIX BBIPAXKEHUI, CONEpKAIIMX pPalMOHAIBHBIE YHCIA U
CTETNIEHH C HATypallbHbIM IOKa3aTelieM, MPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U MPUEMBI
BBIYHCIICHUS, COCTABJISITh U OLICHUBATh YUCIIOBBIE BHIPAKEHUS MPH PEIICHUU MPAKTHUECKUX
3a/1a4 U 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

Oxpyrnarh 4ymcia ¢ 3aJaHHOW TOYHOCTBIO, a TaKKe MO CMBICTY MPAKTUYECKOU
CUTYaIliH, BBITMONHITh MPUKUIKY U OLEHKY pe3ylbTaTra BBHIYHCICHUH, OIEHKY 3HAYCHUU
YHCIIOBBIX BBIPAKEHUI, B TOM YHCIIC TIPU PEIICHUHU MPAKTUUECKUX 3a/1a4.

Pematp TekcToOBbIE 3aaud apUPMETHUECKUM CIOCOOOM, HUCIHOIB30BaTh TaOIHIIBI,
CXEMBI, YEPTEXKH, IPYTHe CPEICTBA MPEICTABICHUS TaHHBIX MPU PELICHUH 3a/1a4.



PemaTth npakTHKO-OpMEHTHPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOUIEHHUEM BEJIUYMH,
IIPONOPLIMOHAIIBHOCTHIO BEJIMYMH, MPOLIEHTAMHU, MUHTEPIPETUPOBATH PE3YIbTATHI PELICHUS
3a/1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.

JenumocTsb.

Jloka3bIBaTh ¥ MPUMEHSIThH MPU PEIICHUH 3a/1a4 MIPU3HAKK JAeTuMocTh Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, npu3Haku 1€IMMOCTH CyMMbI U IPOU3BEICHUS LEJIbIX YHCEI.

PacknaapiBaTh Ha MHOYKUTENN HATYpaJIbHbIE YUCIIA.

CB0OOHO omepupoBaTh MOHATUSAMHU: UYETHOE YHUCIO, HEYETHOE YHCIIO, B3AaMMHO
MIPOCTBIE YHUCIIA.

Haxonute HamGoJsibluii OOIIMI JENUTENlb M HauMEHbIlee oOIee KpaTHOe Yucen U
MCIO0JIb30BATh UX MPH PEIICHUHU 3a]1a4, IPUMEHSTh alroput™M EBkimnaa.

OnepupoBaTh NOHATHEM OCTaTKa MO MOJAYJIO, IPUMEHSTHh CBOMCTBA CpPaBHEHUU IO
MOTyJIIO.

Auiredpanyeckue BbIpaKeHUs!

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBath anredpanveckyro TEPMUHOJIOTMIO U CHUMBOJIMKY, MPUMEHSTh €€ B
IpolLiecce OCBOEHUS y41eOHOTO MaTepuaa.

Haxoauth 3HaueHrs OyKBEHHBIX BBIPaKEHUH MPU 3aJaHHBIX 3HAUEHUSAX TEPEMEHHBIX.

Hcnonb30BaTh MOHSATHE TOXKIECTBA, BBIMOJHATH TOXAECTBEHHbIE MpeoOpa3zoBaHUs
BBIPAKEHUH, I0KA3bIBaTh TOKIECTBA.

MHoOrouneHsl.

BoinmonHATe mpeoOpazoBaHUs 1EJNOTO BBIPAXKEHUS B MHOTOWIEH MPHBEACHUEM
MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BoinmonHaTe gelicTBUs (CIIOKEHUE, BBIYUTAHHME, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWIEHAMH, IPUMEHATh (POPMYJIbI COKPALIEHHOTO YMHOXKEHHUS (KBaJpaT U KyO CyMMBI,
KBaJIpaT u KyO pa3sHOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM YHCIIE JIJIs
YIPOILEHHS BBIYACICHUH.

OcylecTBIATh PA3JI0KEHNE MHOTOYWIEHOB HA MHOYKUTEIHN C MIOMOIIBIO BHIHECEHHUS 32
CKOOKH 00II1ero MHOKHTEJS, TPYIIHPOBKU ClIaraeéMbIX, IpUMeHss (GOopMYIIbl COKPALIEHHOTO
YMHOXEHUSL.

[IpumeHsaTh mTpeoOpazoBaHUST MHOTOWIECHOB JJISi PEIICHUs pPa3iHyYHbIX 3a1ad u3
MAaTE€MAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEaJIbHOM MPAKTUKHU.

Hcnonp3oBarh  cBOWCTBAa  CTENEHEM €  HATypaJlbHbIMM  IIOKa3aTeNsIMU  JJiA
peoOpa30BaHUsI BEIPAKEHUI.

YpaBHeHus 1 HEPABEHCTBA

PemaTe nuHENWHbIE ypaBHEHUS ¢ OJHOW NIEPEMEHHOM, IPUMEHSS MpaBUIIa IIEpexoa oT
UCXOJHOTO YPaBHEHHs K PaBHOCWIBHOMY eMy. lIpoBepsTh, SABISETCS JIM YMCIO KOPHEM
yYpaBHEHHUSI.

[TonGuparh mpuMepsbl Map 4Yuces, SBISIOLUIMXCS pelIeHHeM JHUHEHHOIO YpaBHEHUS C
JBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHAaTHOM IUIOCKOCTH TIpaduK JHMHEHHOIO YypaBHEHHS C JABYMS
NepeMEHHBIMH, MOJIb3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHMUS.



Pematp cuctemsbl ABYX JMHEMHBIX YpaBHEHHM € IByMs IEpEMEHHBIMHU, B TOM 4YHCIIE
rpaduuecKu.

CocraBiiTh U pellaTh JUHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 33J1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1ayM MOJIY4E€HHbIN
pe3ybTar.

L0 N 1700

Koopaunats! u rpaduku.

N300paxkaTp Ha KOOPAWHATHOM TMPSIMOH TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HWHTEpBajbl, 3alUCBHIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

Otmeudath B KOOPIAMHATHOM IMJIOCKOCTHU TOYKHU IO 3a/laHHBIM KOOPJIMHATaM.

OyHKIUN.

Crpouts rpaduku TUHEHHBIX QYHKIUI.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYHMHAMU:
CKOPOCTh, BpEMSI, paCCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTh, MPOU3BOIUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHne GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod MpeACTaBICHUS U aHAIM3a HHPOPMAIINH, U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIINIO U3 TpahUKOB pealbHbIX MPOIIECCOB U 3aBUCUMOCTEN.

Hcnonws3oBarh cBoiicTBa (PyHKIMIA i1 aHamM3a rpadMKOB PEaIbHBIX 3aBHCHUMOCTEH
(Hynu (QyHKIMM, NMPOMEXYTKH 3HAKOIOCTOSHCTBA (YHKLUHU, IPOMEKYTKH BO3pacTaHus U
yObIBaHMS (QYHKIIMU, HAUOOJIBIIIEE 1 HAUMEHBIIIEE 3HAUCHUS (PYHKIIHH ).

Hcnonb3oBatk rpadMKy 1Sl HCCIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, IPU pEeLLICHUN
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB U peallbHON KU3HH.

K konny oOydenus B 8 kiacce oOydarouuiicss MOJYYUT CIEIYIOLUIME IPEIMETHbIE
pE3yJIbTaThI:

Yucsia 1 BBIYUCICHHUS

HppannonaibHbIe YnCIa.

IloHumaTh 1 UCIOIB30BATh NIPEACTABJICHUS O PACIINPEHUH YUCIOBBIX MHOKECTB.

CB0oOOAHO omepupoBaTh MOHATUSAMM: KBaJpaTHBIH KOpPEHb, apuU(METHUECKHIl
KBaJIpaTHbIl KOpPEHb, MPPALMOHAIBLHOE YMCIIO, HAXOIUTh, OLEHUBATh KBaJpaTHbIE KOPHH,
UCHOJb3ys NpU HEOOXOJMMOCTH KaJIbKYJSATOP, BBINOJHATH MPeoOpa3oBaHMs BbIPAXKEHUH,
CoJZiepiKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yysl CBOWCTBA KOPHEH.

Hcnonp30BaTh HayaJIbHBIE NPEACTABJICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YMCE AJIS
CpaBHEHMsI, OKPYIJIEHUSI M BBIYUCICHUH, N300pakaTh JEHCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPAMHATHOU MIPSAMOM.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJlbIX YHCENl ¢ MOMOINBIO JECATUYHBIX ApoOeilt u
creneHeld uyucna 10, 3anMchIBaTh W OKPYTJIATH YKMCIOBBIE 3HAUYEHUS PEAIBHBIX BEIUYMH C
HCII0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHH.

JleTuMOCTb.

CB0OOHO ONEepUpPOBATH MOHATHEM OCTaTKa IO MOJYJII0, NPUMEHATh CBOWCTBA
CPaBHEHMI IO MOJYJII0, HAXOAUTh OCTaTKA CYMMBI M IIPOU3BEACHHUS 110 TaHHOMY MOJYJIIO.



Auaredpanyeckue BbIpaKeHHs

JpoOHO-pallMOHAILHEIC BRIPAKEHUSL.

Haxoauts gonyctuMble 3Ha4eHUsI IEPEMEHHBIX B APOOHO-PALIMOHAJIBHBIX BBIPAKEHUSX.

[TpuMeHSITh OCHOBHOE CBOMCTBO PAIIHOHAIBHOM JAPOOH.

BoinonHaTe npuBeieHne anredpandeckux Ipo0eil Kk o0leMy 3HaMeHaTeo0, CI0KEHNE,
YMHOXEHUE, JIeJIeHNnE anredpandeckux apooei.

BbInosiHATE TOXKECTBEHHbIE TPeoOpa30BaHUs palMOHAIBHBIX BbIPAXKEHUM.

[IpumensaTs npeoOpa3oBaHUs BBIPAKEHUM [UIsI PEUICHHUS pPa3JIMYHBIX 33434 U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

Cremnenu.

[IpuMeHsTh MOHATHE CTENEHHM C LEJbIM IOoKa3aTesleM, BBINOJIHATH MpeoOpa3zoBaHUs
BBIPAKEHUH, COAEpKAIUX CTENIEHU C LIEJIbIM NOKa3aTeJIEM.

WppatmonanbHble BbIpayKEHUSI.

Haxomuts pomycTUMble 3HAu€HUs MEPEMEHHBIX B BBIPAXKEHHUSIX, COJEpKalINX
apudmeTnyecKkue KBaJpaTHble KOPHHU.

BoinmonHaTe npeoOpa3oBaHMsl HppallMOHANIBHBIX BBIPKEHHUH, HCIOJIb3Ys CBOWCTBA
KOpHEH.

YpaBHeHUsI M HEPABEHCTBA

Pemats kBagpaTHbBIE ypaBHEHUS.

Pemats npoOHO-palioHaIbHbIE YpaBHEHUS.

Pemate nuHEHHBIE ypaBHEHUS C MapamMeTpaMH, HECIOKHBIE CHUCTEMBbI JIMHEUHBIX
YpaBHEHUH C MapameTpaMu.

[IpoBoauTh wuCCAEAOBaHMS YypPAaBHEHWM M CUCTEM YpaBHEHUM, B TOM YHCIE C
MpUMEHEHHEM TrpapuuecKux NpeICTaBlIeHUN (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WIIU
CHCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBbKO, U IIpoyee).

[lepexonuTh OT crnoBecHOW (OPMYTUPOBKHU 3ajaud K e€ anredpanyeckoil MoAenu ¢
[IOMOIIIBI0 COCTABJICHUS YPaBHEHUsSI WJIM CHUCTEMbl YypPaBHEHMI, HWHTEPHPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NIOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJII CPAaBHEHMs, OLEHKH, pEIIaTh
JTUHEIHbIE HEpaBeHCTBA C OJHOW NEPEeMEHHOM W UX CHUCTeMbl, JaBaTh TIpadUyEcKyro
WJUTFOCTPALIMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DyHKUUH

[lonumath W HCHONB30BaTh (YHKIHUOHANIBHBIE TIOHATUS H  SI3BIK  (TEPMUHBIL,
CUMBOJIMYECKUE 00O03HAUEHUs), OMpPENeNsITh 3HaueHue (YHKIHMH M0 3HAYCHHIO apryMeHTa,
OTIpeeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku GyHKIMHA , ONMUCHIBATH CBOMCTBA YUCIOBOM (DYyHKIMU 110 €€ rpaduKy.

K koHny oOydyenus B 9 kjacce oOydaroUUiicss MOJYYUT CIEIYIOLIUE IpEeIMETHbIE
pE3yIBTaThI:

Yucsia v BBIYUCTICHUSA

CB0060IHO omepupOBaTh MOHATUSAMH: KOPEHb N-H CTENEHH, CTENEHb C pallMOHAIbHBIM
II0Ka3aTeIeM, HaxXOAWTh KOPEHb N-H CTENEHM, CTENEHb C PAlUOHAJIbHBIM IIOKAa3aTEIIEM,



UCIO0JIb3YSl NIPU HEOOXOIMMOCTH KaJbKyJATOpP, MPUMEHATh CBONMCTBA KOpPHS N-l CTENEHH,
CTENEHHU C PallMOHAIBHBIM [10Ka3aTeJIeM.

Hcnonb30BaTh MOHATUE MHOXKECTBA JIEHCTBUTENBHBIX YMCEN IPU PEUICHUM 3a7ad,
IIPOBEJIEHUH PACCYXACHUM U TOKa3aTEJIbCTB.

CpaBHUBaTh U YHNOPSAJOUYMBATH JEHCTBUTEIbHBIE YKCIA, OKPYIJIATH IEHCTBUTEIbHbBIE
YKCJIa, BBIOJIHSTH PUKUIKY PE3yJIbTaTa BBIYMCIEHUH, OLIEHKY YUCIIOBBIX BHIPAXKEHUI.

Auaredpanyeckue BbIpaKeHHs

CB0OOHO OTEpUpPOBaTh TOHSATHEM KBaJpPAaTHOTO TPEXWICHA, HAXOAWTh KOPHH
KBaJIpaTHOI'O TPEXUICHA.

PacknanpiBath KBaApaTHBIN TPEXUJIEH HA JIMHEWMHBIE MHOKUTEIIH.

YpaBHeHusi U HepaBeHCTBA

PemaTh nuHelHbIE U KBaipaTHbIE YPaBHEHUSI, ypAaBHEHUS, CBOJISAIINECS K HUM, IPOOHO-
paloHaIbHbIE ypaBHEHUS.

PemaTh HecnokHbIe KBaIpaTHbIE YPABHEHHUSI C TAPAMETPOM.

Pemarp nuHelHble HEpaBEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, HCIOJIB30BAaTh METO]
WHTEPBAJIOB, N300pakaTh pelIeHHe HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3allUChIBAaTh PEIICHUE
C TIOMOIIIbIO CUMBOJIOB.

Pemath cucteMbl ABYX JTUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEWHBIM.

PemaTte HeclioKHBIE CUCTEMbI HEJIMHEWHBIX YPABHEHU C MapamMeTPOM.

[IpuMeHsITh METOIBI PABHOCWIIBHBIX MpPeoOpa3OBaHHM, 3aMEHBI TEPEMEHHOM,
rpaguIecKoTo METO/1a MPHU PEIICHUH YpaBHEHUH 3-11 U 4-1 cTeneHeH.

Pemrate cucTeMBl JMHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, N300paXkaTh PeIlIeHNE CHCTEMbl HEPAaBEHCTB HA YHCIIOBOW MPSIMOH,
3alUChIBAaTh PELICHHUE C TOMOILBIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpAaBEHCTBA M HMX CHCTEMBI, B TOM YHCJIE C OTPAaHUYEHUSMH,
HarpuMep, B LENbIX YACTAX.

[IpoBoauTh HCCIIENOBAHUS YPAaBHEHUHM U CHUCTEM YpPaBHEHHUH, B TOM 4YHCIE C
MpUMEHEHHEeM TrpapuuecKux NpeICTaBlIeHUN (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WIIU
CUCTEeMa YpaBHEHUU pellIeHus], €CJIU UIMEET, TO CKOJIbKO, U poyee).

Pemath TekcToBbIE 3aJauu anreOpanvdeckuM CIIOCOOOM C TOMOINBIO COCTaBIICHUS
YpaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBarh ypaBHEHHs,, HEPAaBEHCTBA M MX CHCTEMBbl Ui COCTaBIICHUS
MaTeMaTHYE€CKOM MOJENH pealbHOW CUTYallMHM WM NMPUKIAJAHON 3a/1a4d, UHTEPIIPETUPOBATD
MOJIy4EHHbIE PE3y/IbTaThl B 33JJaHHOM KOHTEKCTE.

YucaoBblie MOCTEI0BATEILHOCTH H MIPOrPeCcCHH

CB00OHO oOmepUpOBaTh MOHATHAMU: 3aBUCUMOCTb, (YyHKLUS, rpaduk ¢(yHKUIUH,
npsiMas TPONOPLUOHANBHOCTb, JMHEHHAas (yHKUMsA, oOpaTHas MPONOPLUOHAIBHOCTD,
napabosa, runep0oia, KycouHO-3a1aHHast (PyHKIIHSL.

HccnenoBath QyHKIMIO MO €€ rpaduKy, yCTaHABIMBAaTh CBOWCTBA (YHKUMI: 00IacTh
OTIpeNieNIeHUsl, MHOXECTBO 3HAUYEHUHM, HYIU (YHKIUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,



MIPOMEKYTKH BO3pACTaHMs M YOBIBaHUS, YETHOCTh M HEUETHOCTh, HAaMOOJIbIIIee U HAMMEHBIIIEEe
3HAYEHUS, aCUMIITOTHI.

Pacnio3naBare kBajpaTHuHylo (yHKIHIO 10 (Qopmyine, NPUBOIUTH MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON KU3HH, PU3UKH, TEOMETPHUH.

Omnpenensate TOJOXKEHHWE TpaduKa KBAAPATHUYHOW (YHKIMH B 3aBHCHMOCTH OT €&
KO3 PHUIINEHTOB.

Crpouth rpaduk KBagpaTHyHOW (PyHKIMH, ONHKCHIBATH CBOWCTBA KBAJIPAaTUUHOM
byHKIHH 110 €€ rpaduKy.

Hcnonb30BaTh cBOMCTBA KBAaAPAaTUUHON (DYHKIIMU JUIs pEIICHUs 3a/1a4.

Ha npumepe kBagpatuynoit GyHKimu cTpouTh rpaduk ¢pynkiun y =af(kx + b) + ¢ ¢
MOMOIIbIO TTpeoOpa3oBanuii rpaduka Gpyukimu y=Ff(x).

NnmroctpupoBath ¢ MoMoIbpio rpaguka peajibHyl0 3aBUCMMOCTb MJIM MPOLIECC MO MX
XapaKTepUCTUKaM.

ApudmMernyeckas 1 reoMeTpHYecKasi IPOrpeccuu

CBoOO/THO omepupoBaTh MOHATHSAMH: IOCJIEOBATENBbHOCTh, apudmMernyeckas Hu
reoMeTpHuuecKas porpeccuu.

3ajaBaTh MOCIEIOBATEIHFHOCTH PA3HBIMH CIIOCOOAMH: OMUCATEIBHBIM, TAOJIUYHBIM, C
MOMOIIBI0 (OPMYIIBI N-TO YJieHa, PEKYPPEHTHBIM.

BbInoyHATE BBIYMCIEHHS C UCIIOJIb30BaHUEM (PopMyInl N-To wieHa apudmMeTnyeckoil u
reOMETPUUYECKON TPOrpeECCHid, CYMMBbI MIEPBBIX N YICHOB.

N3006pakaTh 4IeHbl OCIE10BATEIbHOCTH TOYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemats 3a1a4m, CBA3aHHBIE C YACIOBBIMU MTOCIEI0BATEIBHOCTAMH, B TOM YHCIIE 3aa41
W3 peabHOM XKM3HU (C UCTIOJIb30BAaHUEM KaJIbKYISTOPA, IU(PPOBBIX TEXHOJIOTHA).

Pacnio3HaBate ¥ NpPUBOAMTH  HpPUMEpPbl  KOHEYHBIX M OECKOHEYHBIX
IIOCJIEOBATEIBbHOCTEH, OIPAaHUYEHHBIX IOCIEI0BATEILHOCTEH, MOHOTOHHO BO3PAacTaIOIINX
(yOBIBAIOIINX) MMOCIIEA0BATEIIBHOCTEH.

HMeTp npencraBieHUE O CXOAUMOCTH IOCIEN0BATEIBHOCTH, YMETh HAXOAUTh CyMMY
0eCcKOHEUHO yOBIBAIOLIECH reOMETPUYECKOI ITporpeccuu.

HpI/IMeHﬂTb MCTOJ MaTeMaTH4eCKOI WHAYKIWUHU IIPpU pCUHICHUH 3a1a4.

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABLHOM NPOI'PAMMBbI

7 KJIACC
Kon .
T TR IIpoBepsiemble Npe/IMeTHbIE Pe3yILTATEI 0CBOCHHUS! OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJbTaTa
1 UYucna ¥ BEIYMCICHUS
11 BL{HOJ‘IHHTB, coyerasi yCTHbIE M MMCbMEHHbIE TPUEMBI, apu(MeTHYECKHe
JeWCTBUS C pallMOHAJIbHBIMU YHCIIAMHU
HaxonuTh 3HaU€HUs YUCIIOBBIX BBIPAKEHUI, IPUMEHATH pa3HOOOpa3HbIE
1.2 crocoObl M TPUEMBI BBIYUCICHUS 3HAYEHMH JPOOHBIX BBIPAKEHUH,
coJiepKalux 0ObIKHOBEHHbIE U AECATHYHBIE JPOOH




[lepexoauts OT oOAHOH (GOpPMBI  3allUCH  YUCENl K  JIPYroi
(mpeoOpa3oBeIBaTh  JECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,

13 OOBIKHOBEHHYI0O B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)

1.4 CpaBHUBATh U YHOPSIOUMBATh PALIMOHAJIbHBIE YUCIIA

15 OKpyrasTh yncna
BBIMONHATE TPUKUIKY U OLIEHKY pE3yJIbTaTa BBIYUCICHUH, OIEHKY

1.6 3HAQ4YECHMI YHUCIIOBBIX BBIPAKECHUM. BBIOIHATE JEUCTBUSA CO CTENEHIMU C
HaTypaJbHBIMU MMOKA3aTEISIMU

17 [IpuMeHsTh TNpPU3HAKK JETUMOCTH, pPa3JIOKEHHE Ha MHOXUTEIH
HaTypaJbHbBIX YUCET
Pemrate mpakTHKO-OpHUEHTHPOBAHHBIE 3a]a41, CBSI3aHHBIE C OTHOIIICHUEM

18 BEJIUYMH, MIPOTIOPITHOHATIBHOCTHIO BEIHH, HpOIIeHTaMEI,
WHTEPIPETUPOBATH PE3yIbTaThl PEUICHUS 33729 C YIETOM OTpaHUUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX 0OBEKTOB

2 AnreOpandecKrie BRIPaKCHHS

21 Hcnons3oBath  anreOpanyeckyrd TEPMHUHOJOTHIO W CHMBOJIHUKY,
MIPUMEHSATH €€ B MPOIECCE OCBOCHUSI YI€OHOTO MaTepuasa

29 Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKECHUN TIPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX

23 BreimonHsaTe  mpeoOpa3oBaHUs  IE€JOTO  BBIPAKEGHHS] B MHOTOYJICH
MIPUBEJICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24 BBINONHATE YMHOKEHUE OJHOWIEHA Ha MHOTOYIEH MU MHOrO4WIeHa Ha
MHOTOYJIEH, TPUMEHSTH (POPMYJITBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH
OcCyniecTBIISITh Pa30KEeHUE MHOTOYJICHOB Ha MHOXHUTEIN C IMOMOIIBIO

2.5 BBIHECEHHUS 3a CKOOKM OOIIEero MHOMKWTENS, TPYNITUPOBKH CJIaraeMblx,
npuMeHeHus (popMys COKpaIEHHOT0 YMHOKEHUS

26 [IpuMeHsTh MpeoOpa3oBaHUsT MHOTOUWICHOB IS peH_IeH“I/ISI Pa3IMYHBIX
3a7a4 U3 MaTEMATUKHU, CMEKHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKU

27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HaTypaJbHBIMU MOKa3aTEIsIMU IS
npeoOpa3oBaHMs BhIPAKESHUN

3 YpaBHEHUs] 1 HEPABEHCTBA

PemaTte nuHeliHbIe ypaBHEHMS C OAHOU IIEPEMEHHOM, IPUMEHSIA ITpaBUIIa

3.1 nepexoja OT UCXOJHOTO YPaBHEHHUS K paBHOCHIBHOMY emy. IIpoBepsTs,
SIBJISIETCS JIM YMCIIO KOPHEM YPaBHEHUS

39 [IpumensaTs rpadguueckre METObl IPU PELUICHUH JTMHEWHBIX ypaBHEHUI
1 X CUCTEM

33 [TopOupars mpuMepsl map 4Yucen, SBISIOMIUXCS PEIICHUEM JMHEWHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOW MIOCKOCTU TpaduK JTUHEHHOTO YpaBHEHUS C

3.4 IBYMsI TIEPEMEHHBIMH; TOJB3yACh TpaduKOM, MPUBOIAUTH MPUMEPHI

PCHICHHA YPABHCHUA




Pemrats cuctemsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs [IE€PEMEHHBIMU, B

3.5
TOM YHCJIe rpaduiecKu
CocTaBiiaTh M peuliaTh JIMHEHHOE YpPaBHEHHME WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIOBUIO 3aJaud, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJY4YEHHbIN Pe3ybTaT
4 Koopaunats! u rpaduku. yHKuuu
N300paxkaTp Ha KOOPAWHATHON TPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJMHATaM, Jy4d, OTpPE3KH, HHTEpBaJbl, 3alMChIBAaTh
YHCJIOBBIE MPOMEXKYTKH Ha alIreOpandeckoM si3bIKe
42 OTmedarh B KOOPAMHAaTHOW IUIOCKOCTM TOYKM 10  33JaHHBIM
KOOpJIMHATaM
43 Crpouts rpaduku TuHEWHBIX QyHKUMNA. CTpouth rpaduk QyHKIUH Y =
' X
OnuceiBaTh € MOMOULIBI0 (DYHKIMI HM3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMH: CKOpPOCTh, BpEMS, pPACCTOSAHHE, IEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxouth 3HaueHre (QyHKIMH 110 3HAaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuit  crmoco®  MpeACTaBlIEHUs U aHalIu3a
4.6 nHpopmanuy, WU3BJIEKaTh W HHTEPIPETUPOBATh HUHPOPMALUIO U3
rpaMKOB peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
e e IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus
pe3yJibTara
1 Yucna u BBIYUCIECHUS
Hcnonw3oBats HayvaibHbIE IpeJCTaBICHUS 0 MHOXECTBE
1.1 JEWCTBUTENBHBIX YHMCEN U1 CPAaBHEHMs, OKPYIJICHHS U BBIYMCICHUH,
n300pakaTh JCHCTBUTENbHBIE YHCIIA TOYKAMH HA KOOPAUHATHOHN NPsIMOK
[IpuMeHsATh MOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHSI, HAXOAUTh
19 KBaJ[paTHbl€ KOPHHU, MCIOJb3ysd HpPU HEOOXOAUMOCTH KaJbKYJIATOP,
' BBINOJIHATh NPeoOpa3oBaHUs BBIPAKEHUH, cOJEpKallUX KBaJpaTHbIE
KOPHH, MCIIOJIb3ys CBOICTBA KOpHEH
13 Hcnonb3oBaTe 3amucu  OONBLUIMX M MaJIbIX YHCET C IOMOLIbIO
) JECATUYHBIX APOOCH u cTeneHel yncia 10
2 AnreOpandeckue BbIpaKEHUs
[IpuMeHATh TNOHSATHE CTENEHHM C LEIbIM II0Ka3aTelleM, BBINOJIHATh
2.1 npeoOpa3oBaHUs BBIPAKEHUH, COAEp)KAIIMX CTENEHH C  LEJIbIM
II0KAa3aTeIeM
BbBIMONHATE ~ TOXJECTBEHHbIE  NpPEoOpa3oBaHMs  PALMOHAJIbHBIX
2.2 BBIDOKEHUII HA OCHOBE NPaBWJI JACUCTBUM HaJ MHOTOWIEHAMU U
ayireOpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTENN
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[IpumensTe mpeoOpa3oBaHMsl BBIPAKEHHUN JUIS PEIICHUS Pa3TUYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKU

YpaBHEHHs M HEPABEHCTBA

3.1

Pemwrare sMHENHBIE, KBaJApaTHBIE YPaBHEHHWs W PalMOHAIIBHBIC
YPaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C JIBYMs
IIEPEMEHHBIMU

3.2

[IpoBoguTe mpoCTEHIINE HUCCIENOBAHUS YPAaBHEHMM M CUCTEM
ypaBHEHHH, B TOM YHCJIE C IPUMEHEHHEM I'pa)UueCcKuX MpeaCTaBICHUI
(ycTaHaBnuBaTh, MMEET JIM YpaBHEHHME WJIM CHUCTEMAa YpaBHEHUM
pELIEeHHUs], €CIIM UMEET, TO CKOJIbKO, M ITPOYEee)

3.3

[TepexomuTs OT ciioBeCHOU (hOPMYITHPOBKH 3a/1auu K €€ anreOpandeckon
MOJECIN C IOMOIIBIO COCTABJICHUA YPABHCHUSA UJIW CUCTEMbI ypaBHCHI/IfI,
HUHTCPHIPECTUPOBATE B COOTBETCTBHUH C KOHTCKCTOM 3a1a4un HOHy‘IeHHLIfI
pe3yibTar

3.4

[IpumeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH,
pelarh JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U HUX CUCTEMBI,
JaBaTh TPaPUIECKYIO MILTIOCTPAIIMIO MHOXKECTBA PEIIEHU HEPaBEHCTBA,
CHUCTEMBbI HEPABEHCTB

DOYHKIMU

4.1

[lonnMaTh ¥ HCIONB30BaTh (DYHKIMOHAIBHBIE TIOHSTUS U SI3BIK
(TepMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUsS), OMPEIACIATh 3HAYCHHUE
(GYHKIMU TI0 3HAYCHUIO apTyMEHTa, ONPEIeIATh CBOWCTBA (PYHKIIMH IO
e€ rpaduxy

4.2

CtpouTth rpaduku dIeMEHTapHBIX (GYHKITUN BHIA:
y=k/x

y

k/x

, Y =X% y = x> y = |X|, ONKCHIBaTh CBOMCTBA YUCIIOBOH (YHKIIUHU TI0 €&
rpaguky

9 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Yuciaa 1 BEIYMCICHUS

1.1

CpaBHI/IBaTL 1 ynopsaa04muBaTh PAUOHAIBHBIC U UPPAIWOHAJIBHBIC YU CJId

1.2

BrinoaHaTh apI/I(I)MeTI/I‘-ICCKI/Ie JENCTBHUS C palOHAJIbHBIMU YHCJIIAMU,
coucTad YCTHBIC W IHCBMCHHBIC HpI/IéMH, BBITIOJIHATD BBIYHUCIICHHUA C
HppalluOHAIIbHBIMHA YU CJIAMU

1.3

HaxoauTe 3HaueHHsS CTEIEHEM ¢ IelbIMHA IOKa3aTelIsIMH M KOpHCfI,
BBIYUCIIATH 3HAYCHUS YU CIIOBBIX BBIpa)KCHI/II\/'I




1.4

OxpyriaTh IEHCTBUTENbHBIE YUCIIA, BBIOJIHATH INPUKHUIKY pe3yibTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHHs M HEPABEHCTBA

2.1

Pemrats nuHelHbIE U KBaApAaTHBIE YPAaBHEHHUSI, YPABHEHUS, CBOJSILMECS K
HUM, IPOCTENUIINE IPOOHO-pAIIMOHATIbHbBIEC YPABHEHUS

2.2

Pemate cucteMsl ABYX JTMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIACTCS
JIMHEUHBIM

2.3

Pemrate TekcToBBIE 3a/auM alreOpanvecKUM CIOCOOOM C TMOMOIIBIO
COCTaBJICHUSl YpPAaBHEHUS WM CHCTEMBl JBYX YpPaBHEHUH C JBYMs
NCPEMECHHBIMHA
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[IpoBoauTe mpoOCTEHIIME UCCIENOBAHUS YPAaBHEHHMM M CUCTEM
YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUuecKUX MpeacTaBICHUI
(HampuMep, ycTaHaBIMBaTh, HUMEET JIM ypaBHEHUE WM CHUCTeMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemath nuHeliHbIe HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, U300paXKaTh
pelIeHre HEpPaBEeHCTB HA YWCJIOBOW MPSMOM, 3alUCBIBATh PEIICHHE C
ITOMOIIIBIO CHUMBOJIOB

2.6

Pemate cuctemMpl JHMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOUAIOLIME KBAPAaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbI
HEpaBEHCTB Ha YMCJIOBOM MNpPSMOM, 3alUCBHIBATH PELIEHHE C TOMOIIbIO
CHUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33134

DOYHKIMU

3.1

Pacnio3naBate (GyHKIIMH W3ydeHHBIX BUIOB. [10Ka3bIBaTh CXEMaTHYECKH
pacIoyioKeHNue Ha KOOPAMHATHOH IJIOCKOCTH rpaduKkoB (GpyHKIMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAYCHHII
K02(PHUITMEHTOB, ONMUCHIBATH CBOKWCTBA (PYHKITHI

3.2

[Toka3bIBaTh CXeMaTHUECKH PACIIOIOKEHIE HA KOOPAUHATHOM TIIOCKOCTH
rpadukoB GyHkIMA BUAa y = VX, Y = [X| 1 OUCHIBaTh CBOMCTBA (PYHKITHI

3.3

Crpoutb u wu300paxkarb cXeMaTHMyeckd TpaduKu KBaAPATUUHBIX
(GyHKIMH, ONKCHIBATh CBOWCTBA KBAJAPAaTHUYHBIX (QYHKIHMHA 1O HX
rpadgukam

3.4

PacrioznaBate kBaapaTHuHyl GYHKIUIO 10 ¢GopMmyle, HPUBOIUTH
OpUMephl KBAaAPAaTUYHBIX (YHKIUN W3 peanbHON KHU3HH, (U3HKH,
TEOMETPUH

ApI/I(I)MeTI/I‘{eCKaH H IreOMETPUUICCKas NpOoTrpeCCuun

4.1

Pacnio3HaBate apu(MeTHUECKyl0 M T'€OMETPHUECKYI0 MPOTPECcCUu Hpu
pa3HbIX crioco0ax 3aaHus

4.2

BbIMONHATE BBIYMCICHHS C UCMOJb30BaHUEM (QOpMYyN N-ro ujeHa
apu(MEeTHYECKOW MW TeOMETPHUUYECKOW INpOrpeccuif, CyMMbl MEPBBIX N
YWICHOB




43 N300paxaTh 4ieHbl MOCIENIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOMN
IJIOCKOCTU
PemaTs 3a1aun, CBSI3aHHBIE C YUCIOBBIMU IIOCIIEI0BATENILHOCTSIMU, B TOM
4.4 yyclie 337a4yd U3 peajbHOM JKHU3HU (C HCIOJIb30BAaHUEM KaJbKYJISATOPA,
U(POBBIX TEXHOJIOTHH)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYKCICHUS
Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0oa OT OJHOW (OPMBI 3amHCH
1.1 npobeit k apyroil. IloHsiThe panuMoOHANBPHOrO 4MCIA, 3alMCh, CPaBHEHUE,
YHOPSAJOYMBAHUE PALMOHATIBHBIX YHCE
12 Apudmernueckue NeMCTBUS ¢ pallMOHAIBHBIMHU YuciaMu. Pemienue 3agay u3
peaIbHOM MPAaKTUKHU HA YacTH, Ha IpoOHu
13 CreneHnb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeaelieHue, MpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OMNpPEJIeNICHNs, 3aITUCh OOJIBIIUX YHCEl
14 [IpoueHTsl, 3anKch NPOLIEHTOB B BHUJIE ApOOH U IpoOH B BUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pellIeHue 3a7jau U3 PeabHOM MPaKTUKU
15 IIpumeHeHME  NPU3HAKOB — ACIUMOCTH,  Pa3jOKEHHME HA  MHOMKHTEIH
HaTypaJIbHBIX YUCEI
16 PeanbHple  3aBucuMOcTH, B TOM  4uclle MpsmMas M oOpaTHas
IPONIOPLIMOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
21 IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOU. JlomycTumele
3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXJAYy BeEIMUYMHAMM B BUIE (HOPMYIIBL
Beruucnenus no popmynam
2.3 IIpeoOpa3oBaHre OYKBEHHbIX BbIPa)KEHUI, TOXKAESCTBEHHO PAaBHbIE BBIPAXKEHMSI
24 CBoJiCcTBa CTENEHU C HATYPAJIbHBIM IOKA3aTEIIEM
o5 OpnowieHnsl 1 MHOrowieHsl. CreneHb MHorouieHa. CliokeHHE, BbIYUTaHUE,
YMHOKE€HUE MHOTOYJICHOB
26 DopMysbl COKPAIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3noeHre MHOTO4JI€HOB Ha MHOKUTENIN
3 YpaBHeHuUst
31 VYpaBHeHHe, KOpEHb YypaBHEHMs, IpaBWiIa NpeoOpa3oBaHUS ypaBHEHHUS,

PaBHOCHJIBHOCTh YpaBHEHUI

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOW, 4YHMCIIO KOPHEH JIMHEWHOIO

3.2 ypaBHEHHUs, pEeLIeHHUE JIMHEHHbBIX YpaBHEHUHN

33 CocraBnenue ypaBHevHHﬁ [0 YCJIOBMIO 3a/layM. PerieHne TEekCTOBBIX 3a1ad ¢
MIOMOIIBIO YPaBHEHUN

3.4 JIuHeliHOe ypaBHEHUE C JBYMsI IEPEMEHHBIMU U €ro Tpaduk




Cucrema qByX JTMHEMHBIX YPAaBHEHUM C ABYyMs IepeMEHHBbIMU. Penenue cucrem
3.5 ypaBHEHHUH CIIOCOOOM MOJCTaHOBKH. IIpuMepsl pemeHus: TeKCTOBBIX 3ajad C
IIOMOIIIBIO CUCTEM YPABHEHUI
4 Koopaunats! u rpaduku. yHkunu
4.1 Koopnnnara Touku Ha npsAMoi
49 III/ICJIO%I)Ie IIPOMEKYTKU. PaccTosiHue Mexay AByMs TOYKaMHM KOOPAMHATHOM
PSIMOI
43 [TpsmoyronpHas CHCTEMa KOOPAMHAT, OCH Ox m Oy. Abcrucca u opanHATa
TOYKH Ha KOOPAWHATHOM MJIOCKOCTH
44 [Ipumepsr l"pua(l)I/IKOB, 3aJaHHBIX (QopMynamu. UTeHue rpapukoB peaabHBIX
3aBHCUMOCTEH
4.5 [Tonstne ynkuunu. I'paduk pynkmuun. CroiicTBa pyHKIMN
4.6 Jluneitnast pynkuus, e€ rpapuk. I'paduk pyHkumm y = ||
4.7 ['paduyeckoe penieHne JUHEHHBIX YpaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHUN
8 KVIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
11 KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanvoHAIBLHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHUS HPPALIMOHAIIBHBIX YHCE
CBoiicTBa apu(pMETHYECKUX KBAIPATHBIX KOpPHEH W WX IPUMEHECHHE K
1.2 IpeoOpa30BAHUIO YHCIIOBBIX BBIPAXXEHUN M BbIUUCIEHHSIM. JleHCTBUTEIbHbBIE
qucna
1.3 CreneHs C 1eJbIM MoKazaresieM u e€ cBoiicTBa. CtaHgapTHas 3allucCh YKCa
2 AnreOpandeckue BbIpaKEHUs
2.1 KBanpatublil TpéxusieH, pa3iaoKeHHe KBaJpaTHOTo TPEXUIEHA HA MHOXKHUTEIN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO aredpandecKkoit 1poou
2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOKCHHE, JICJICHHE allrTeOpandecKux Apooeit
2.4 PanvioHanbHbBIE BRIpOKESHUS U UX TIPEOOpa30BaHUe
3 YpaBHEHHs 1 HEPaBEHCTBA
31 KBanpatnoe ypaBHenue, ¢popMyna KOpHEl KBaJpaTHOro ypaBHeHus. Teopema
Buera
3.2 Pemenne ypaBHeHU, CBOASIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [TpocTeiimme qpoOHO-pallMOHATIBHBIE YPaBHEHHUS
I'paduueckas uHTEpIIpeTalusl YpaBHEHUH € JBYMs NEPEMEHHBIMH U CHUCTEM
3.4 JMHEWHBIX YpaBHEHHUH C JByMs nepeMeHHbIMU. [IpuMepsl pelieHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3a7jau aNreOpanvdeckum crnocobom
3.6 YucnoBble HEPaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON




3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJJTHON IEPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM
4 DyHKIIUU
41 [onsitne ¢pynkuuu. O61acTh ONpPEAETICHNS U MHOXKECTBO 3HAYCHUH (DYyHKIIUH.
CniocoOsb1 3aanust pyHKIMMA
4.2 I'padux Gynkun. Yrenue cBoicTB hyHKIMHU 10 e€ rpaduky
4.3 [Ipumepsl rpagukoB GYHKINNA, OTPAXKAIOIINX PeaJIbHbIE MPOLECCHI
44 OyHKIIMKM, ONUCHIBAIOIIAE TMPSAMYI0 W OOpaTHYIO TPOMOPIHMOHAIBHEIC
3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIMU y =x?, y = X3
4.6 Oyakmn Yy = X, Y = |x|
4.7 ['pacduyeckoe penieHre ypaBHEHHI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
11 PanmoHanbHble uyuclia, UppalMOHAIbHBIE 4YKCIA, KOHEYHbIE M OECKOHEUHbIE
JECSITUIHBIC TpoOU
MHOX€eCTBO EeHCTBUTEIBHBIX YHCEI, AEHCTBUTEIbHBIC YNCIIAa KaK OECKOHEYHBIE
19 |AccATHUHbIE npoOu. B3auMHO 0HO3HAUYHOE COOTBETCTBHE MEXKAY MHOMXKECTBOM
JIEMCTBUTEIBHBIX YUCET U KOOPAUHATHOM NpsAMoil. CpaBHEHUE JAEHCTBUTEIBHBIX
qucen
1.3 ApubmMeTnueckne TeUCTBUS C JCHCTBUTEILHBIMY YHCIAMU
W3mepenus, npubiamkeHus, oueHKU. Pa3Mepbl 0ObEKTOB OKpYXKAIOIIEro MHUpa,
14 |/VMTETBHOCTE TPOLECCOB B OKPYKAIOIIEM MHPE. [TpubnnxénHoe 3HaYCHME
BEJIMUYUHBI, TOYHOCTh Ipubmmkenus. Oxpyrienue uucen. IIpukuaka U oleHKa
pe3y/IbTaTOB BHIYMCICHUIN
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 | YpaBHeHuUs ¢ OJHOM mepeMeHHON
2.2 | JluneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOAALIMXCS K JIMHEHHBIM
2.3 | KBagparHoe ypaBHeHue. Pemienne ypaBHeHUH, CBOSIIIUXCS K KBaJJPATHBIM
524 EI/IKBa,Z[p“aTHOG ypaBHeHue. [Ipumeps! peleHns: ypaBHEeHUH TpeTbell U 4eTBEPTOM
CTEINEeHeH pa3n0okKeHueM Ha MHOXKUTENN
2.5 | Pemenue apoOGHO-pallMOHANIBHBIX YpaBHEHUH
2.6 | Cucrembl ypaBHEHUH
2.7 | YpaBHeHHUE C JBYMs IEPEMEHHBIMH U €ro rpaduk
2.8 | Pemenue cucteM BYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMU
29 PemeHVI/Ie CHCTEM JIBYX YpaBHEHHUI, OJJHO M3 KOTOPBIX JIMHEIHOE, a JApyroe —
BTOPOM CTENEeH!




2.10 | I'paduueckasi MHTEPIIPETAIMS CUCTEMbl YPaBHEHHUH C ABYMsI IEPEMEHHBIMH

2.11 | PeneHne TEKCTOBBIX 3a/1a4 alreOpandecKuM CIocoOOM

2.12 | YncnoBble HEpAaBEHCTBA U X CBOMCTBA

2.13 | Pemenue TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM

2.14 | Pemenue cucteM JMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM

2.15 | KBagpaTHble HEpaBeHCTBA

216 I'paduueckass wHTEpHIpeTanusi HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C IBYMS
MIepEMEHHBIMU

3 OyHKIUN

31 KBanpatuunas ¢ynkuus, e€ rpadpuxk u cBoiictBa. [lapabGona, koopauHaThHI
BEpIIMHBI TapaboJibl, 0Cb CAMMETPUHN apadoJIbl

3.2 | I'paduku pynakumit y=Kkx, y=kx+b u ux cBoiictBa

3.3 | I'paduxu pynkumit y=k/X, y = x® u ux cBoiictBa

3.4 | I'padmku dyHKINH , ¥ X CBOWCTBA

4 UncnoBble MOCIEA0BATEIbHOCTH

41 Ompenenenre M CrOCOOBI 3aJlaHUs YHCIOBBIX TOCIEIOBATEIHLHOCTEH. 3amaHue
MIOCJIEJOBATEILHOCTH PEKYPPEHTHOM popmyoit u popmysoil N-ro uieHa

47 Apubmernueckas mporpeccus. Dopmyasl N-ro  uineHa apuPMETHYECKON
MIPOrPECCUU, CYMMBI MIEPBBIX N UJIEHOB

43 I'eomerpuueckas mporpeccus. DopMynbsl N-TO  WieHa TE€OMETPUUECKON
MIPOrPECCUU, CYMMBI MIEPBBIX N UIEHOB

44 N3obpaxenne 4ieHOB apu(PMETHIECKON U TEOMETPUIECKOM MPOTPECCHI TOUKAMHU
Ha KOOPJMHATHOM TJIOCKOCTU. JIMHEWHBINM U SKCITOHECHIIMATBHBINA POCT

4.5 C1oXHBIC MTPOIICHTHI

ITPOBEPJEMBIE HA OI'S IO MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOU OBPA30OBATEJIbBHOU
IMPOI'PAMMBbBI OCHOBHOI'O OBIIET'O ObPA30OBAHUA

Kox

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS

NpOBEPSIEeMOr0 OCHOBHOIi 00pa30BaTeIbHOI NPOrpaMMbl OCHOBHOT'O 00IIIET0
TpeOOBaHUSA oOpa3oBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHSATHUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepanuy HaJl MHOXXECTBAMH;, YMEHHUE ONEepUPOBATH MOHATHAMU: Tpad,
CBS3HBIA Trpad, AepeBO, LUK, MPUMEHITh UX MpPU DPEUICHUH 3a]ad;
YMEHHME UCIOIb30BaTh Trpaduueckoe MpeACTaBICHHE MHOXECTB IS
OTIMCAHUS PEANBHBIX IPOLIECCOB U SIBICHUM, NPU PELICHUM 3a1ad U3
JPYruX y4eOHBIX MPEIMETOB

YMmenue ONCpHUpOBaTh IOHATHAMU: OIPEACICHUC, AKCHOMA, TEOpEMa,
JA0Ka3aTCJIbCTBO, YMCEHUE  PACIIO3HABATb HUCTUHHBIC W JIOXKHBIC
BBICKA3bIBaHUA, IMPUBOJUTH MNPUMEPBI W KOHTPHUPUMECPBI, CTPOUTH
BBICKA3bIBAHUA U OTPpULAHUS BBICKA3bIBaHU M




YMeHue onepupoBaTh IMOHATUAMH: HATYpaJbHOE YHUCIO, IPOCTOE H
COCTaBHOE YWCJIO, JEIMMOCTb HATypaJbHBIX YHCEI, IIPU3HAKHU
JIETUMOCTH, IeJI0€ YHCIO0, MOAYNb 4YHCla, OOBIKHOBEHHash ApoOb M
JecATUYHAsE JIpo0b, CTaHAAPTHBIA BUJ YWCIA, PALMOHAIBHOE YHCIIO,
UpPPAMOHAIFHOE YUCII0, apU(PMETHUECKUI KBaIpaTHBI KOPEHb; yMEHHE
BBIIIOJIHATH JICUCTBUSA C YNCIAMU, CPABHUBATH U YIOPSAI0YMBATh YUCIIA,
IPEACTABIATh YUCIA HAa KOOPAWMHATHOW INPSIMOW, OKPYIJIATH 4YHCIIA;
YMEHUE JeJIaTh IPUKUAKY U OLEHKY PE3yJIbTaTa BIYMUCICHUN

YMeHue onepupoBaTh MOHATHUSMH: CTEIEHb C IEJIbIM IOKa3aTeleM,
apudMeTUYECKU KBaJAPATHBIH KOPEHb, MHOTOYIEH, alredOpanyeckas
po0b, TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEeHU O0JIbIIe
€MHUIIBI; YMEHHUE BBIMOJIHATH PacyEThl M0 hopMyiaM, IpeoOpa3oBaHUs
LIETBIX, IPOOHO-PAIIMOHATBHBIX BBIPAKEHU W BBIPAKEHUN C KOPHIMH,
pa3lOKEHUE MHOIOWIEHa Ha MHOXHUTEIWM, B TOM 4YHUCIE C
WCIIOJb30BaHUEM (DOPMYJT Pa3sHOCTH KBAJApPAaTOB M KBajpaTa CyMMBI U
pPa3HOCTH

YMeHne omnepupoBaTh MOHATUSAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOM  TIepEeMEHHOH, YHCIOBOE HEpPAaBEHCTBO, HEPABEHCTBO C
TEpEMEHHOMN; YMEHHE peIlIaTh JUHEHHBIE W KBaJpaTHBIC ypaBHEHUS,
IpOOHO-pallMOHATBFHBIC YPAaBHEHUS C OJTHOM TIEPEMEHHON, CHCTEMBI JIBYX
JUHEWUHBIX YpaBHEHHM, JIMHEHHBIE HEPABEHCTBA M HMX CHUCTEMBbI,
KBaJ[paTHble UM  JIpOOHO-palliOHalbHbIE HEpaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YMCJIE TIPH PEIICHUH 33]1a4 U3 APYTUX MPEIMETOB U
MPAKTUYECKHUX 33J]1a4; YMEHHUE MCIOJIb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOPJIMHATHYIO IIJIOCKOCTh JJIsi HM300pa)K€HUS pPELIEHUN ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHHne onepupoBaTh MOHATUAMH: (GYHKIUS, rpaduk QyHKIMH, HYIH
(GYHKINHU, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA, MPOMEKYTKHA BO3pPACTaHUS,
yOBbIBaHUs, HaWOOJIbIlIcE W HAaUMEHbIIEe 3HAYCHUS (DYHKIIMU, yMEHHE
OTIEPUPOBATh TOHATHAME: MpsMas MPONOPIHOHATBHOCTh, JHHEHHAs
GbyHKIUMsA, KBagpaTH4Has (YHKIHS, OOpaTHAs MPOMOPIHOHAIBHOCTS,
napabona, rumepObosia; yMEHHE CTpOUTh Tpaduku  QyHKIHH,
UCIOJIb30BaTh TpapUKH IS OINPEJACICHUS CBOWCTB IMPOIECCOB U
3aBHCHUMOCTEH, ISl pelIeHHsl 3a7a4 U3 JAPYTHX YyYEOHBIX MPEIMETOB U
peajbHOMN JKM3HU; YMEHHUE BBIpAKaTh (POPMYyJAMH 3aBUCHMOCTH MEXITY
BEJIMYMHAMU

YMenue OIIEpUpPOBATH MOHATHUSAMU: MOCJIEI0BATEILHOCT,
apudmernyeckas ¥ TeOMETpUUYECKasi IPOTPECCUU; YMEHUE UCTIOIB30BaATh
CBOMCTBA MOCIEI0BATENLHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YIeHA MPH
peIlIeHrH 3a/1a4, B TOM YHUCJE 33/1a4 U3 JIPYTHX Y4eOHBIX MPEIMETOB H
peabHON JKU3HU

YMmenue peuaTth 3aja4i pa3HbIX TUIIOB (B TOM YHCJIC HA MPOLUCHTHI, JOJIN
N 4aCTHu, ABUKCHUC, pa60Ty, HOEHY TOBApOB U CTOMMOCTBH IOKYIIOK H
YCIyr, HAJIOTH, 3a/1a4i U3 o0OmacTu YIIpaBJICHUA JINYHBIMU U CEeMENHBIMHU
(I)I/IHaHCElMI/I); YMCHUC COCTABJIATH BBIPAXKCHUS, YPABHCHH A, HCPABCHCTBA




U CUCTCMBI 110 YCJIOBHUIO 3aJja4yu, UCCJIICAOBATH IOJTYUYCHHOC PCIICHUC U
OLICHMUBATh HpaBI[OHOI[O6HOCTL MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBath NOHATUAMU: (GUTYpa, TOUKA, OTPE3OK, IpsMasd, JIy4,
JOMaHasi, Yroj, MHOTOYIOJbHHK, TPEYrOJbHHK, pPaBHOOCAPEHHBIN U
PaBHOCTOPOHHUN  TPEYroJIbHUKH, HPSIMOYTOJIbHBI  TPEYrOJbHUK,
MenuaHa, OMCCEeKTpHCa W BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJIbHUK,
napajjieniorpaMM, pomMO, TNPSAMOYrOJbHHK, KBaJApaT, Tparenus;
OKPYKHOCTb, KpYI, KacarejbHas; 3HAaKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢durypamu; ymMeHue pemaTh 3ajadyd, B TOM YHCIE W3 TOBCETHEBHOM
KU3HH, HAa HAXOXXJEHHE TeOMETPUYECKHX BEIMYMH C HPUMEHEHUEM
W3Y4YEHHBIX CBOMCTB (QUTyp U (hakToB

10

YMeHue onepupoBaTh MOHATUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; IMAPAJLIEIBHOCT U MEPIEHIUKYIAPHOCTD MPSIMBIX, YTOJI
MEeXAY NpSIMBIMU, NEPIEHIUKYJSApP, HAKIOHHAs, IMPOEKIUs, Mnoaodue
¢buryp, nogoOHbIE TPEYrOJbHUKHA, CUMMETPUS OTHOCHTEIBHO TOYKH MU
MpsIMOM; yMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHIO M TMOJ00He
¢buryp, mnapaJsIeIbHOCTh U NEPHEeHIUKYASIPHOCTh  MPSIMBIX B
OKPYKAIOIIEM MUPE

11

YMeHne onepupoBaTh MOHATHAMU: JJIMHA, PaCCTOSTHUE, YTOJ (BeIUYHNHA
yria, CHHYC WM KOCHHYC VyIJla TpPEyroJibHUKa), IJIOMAab; YMEHHUE
OIIEHUBATh pPa3Mephl MPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MHUPE;
yMEHUE MPUMEHATH (POPMYJIBI TIEPUMETPaA U TUIOIIA I MHOTOYTOJIbHHKOB,
JUTMHBI OKPYXHOCTH H IUIOMIATH Kpyra, oObeMa MpsSMOYroJbHOTO
napajuiefienurea; yMEHHE  NPUMEHSATh  NPHU3HAKHM  PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMYy O CYMME VIJIOB TPEYrOJbHHUKA, TEOPEMY
[Tudaropa, TpUroHOMETPUIECKUE COOTHOIIEHUS JIJISl BRIYUCICHUS JITHH,
pacCTOSsIHUM, TIOIIAACH

12

YMenne w300paxaTh IUIOCKHE (GUTYPBl M WX  KOMOHWHAIWH,
NPOCTPAaHCTBEHHBIE (UTYPBI OT pyKH, C TIOMOUIbI YEPTEKHBIX
WHCTPYMEHTOB W DJIEKTPOHHBIX CPEICTB TI0 TEKCTOBOMY  HJIM
CHMBOJILHOMY OIIMCaHHIO

13

VYmenune OIICpHUPOBATH INOHATUAMU: IPAMOYT'OJIbHAsA CUCTEMAa KOOPAHUHAT,
KOOpAUHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BCACHUC BEKTOPA HA
YUCJIO, CKAIAPHOC MPOU3BCACHUC BCKTOPOB; YMCHUC MHCIIOJIB30BATH
BCKTOPBI U KOOPAUHATHLI IJIA ITPCACTABICHUA JaHHbIX U PCIICHUA 3a1a4, B
TOM YHUCJIC U3 JPYTrUx y‘Ie6HBIX MnpeaAMCTOB U peaHBHOﬁ KHU3HHU

14

YMeHHe OIepupoBaTh IMOHSTHUSMHU: CTOJIOMKOBBIE U KpPYrOBbIE
JMarpaMMbl,  TaONUIBI,  cpenHee  apudMeETHYECKoe,  Me/HaHa,
HauOoJIblllee W HaMMEHbINIEE 3HAYCHUS, pa3Max 4YHCIOBOTO Habopa;
YMEHUE  W3BJCKaTh, HWHTEPIPETUPOBATh M  MPEoOpPa3OBHIBATH
WHPOpPMaIIMIO, TPEICTABICHHYD B TaOMWIAX HM Ha JMarpammax,
OTPaXKAIOIIYI0 CBOWCTBA W XapaKTEPUCTUKHU PEaJbHBIX IMPOIIECCOB U
SIBIICHHI; YMEHHE PACTIO3HABATh N3MECHYHBHIE BEIMYMHBI B OKPY)KAIOIIIEM
MUpE




15

YMeHue ornepupoBaTh MNOHATHUSMU: CIy4alHBIM ONBIT (CITydailHbIM
SKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIA  HCXO]I)
CIIy4aifHOTO OTIBITA, CITy4aifHOE COOBITHE, BEPOSITHOCTD COOBITHS; yMEHHE
HaXOJUTb  BEPOATHOCTH  CIIy4allHbIX  COOBITUH B  OIBITaXC
PaBHOBO3MOYKHBIMU ~ 3JIEMEHTAPHBIMH  COOBITHSIMH;, YMEHHE peIlaTh
3a/la4yd METOJOM OpPraHM30BaHHOIO Iiepedopa M C HUCIOJb30BAHUEM
IpaBWa YMHOXEHHS; YMEHHE OLICHUBATh BEPOSITHOCTH pPEAJIbHBIX
COOBITMM M $BJIEHUM, NMOHMMAaTh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpPY)KAlOIIEM MUPE U B )KU3HH; 3HAKOMCTBO
C MOHSTHUEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHCEeJl ¥ €r0 POJIbIO B MACCOBBIX SIBICHUSX

16

YMeHue BbIOMpATh MOIXOIANINN HW3YYCHHBIM METOA ISl PEIICHUS
3a7a4¥, TMPUBOJUTH IMPUMEPHI MATEMAaTHYECKHX 3aKOHOMEPHOCTEW B
MPUPOJE U KU3HHU, PACTIO3HABATH IMPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, ONHUCHIBATH  OTIEIbHBIC  BBIAAIOIIUECS  PE3YyIbTaThI,
MOJIyYCHHBIE B XOJE€ pPa3BUTHUA MAaTEMATHKU KaK HAyKd, MPHUBOIUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU HCTOPHUU

HEPEYEHD 3JIEMEHTOB COAEPXAHUA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Uucna v BEIYUCTICHUS
1.1 | HarypanpHbie u uenble yncia. [IpuzHaku JeIMMOCTH LEJIbIX YHCe
19 OOBIKHOBEHHbBIE U JIECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEYHbIE TEPHOTUIECKHE
Ipoou
1.3 | ParmonanpHbie yncna. ApudmMeTHuecKue onepaluu ¢ palluoHaIbHBIMU YHCIaMU
14 JlefictBuTenbHbIe 4ucaa. ApUPMETHYECKHE ONEpAMH C JACHCTBUTEIHHBIMH
qucliaMu
15 [TpubnmxEnnbie BBIMMCICHWA, MpABHIA OKPYIJIEHMA, NPUKAAKA M OLEHKA
pe3ysibTaTa BRIYUCICHUN
2 AnreOpandeckue BhIpaKEHUS
2.1 | bykBeHHbIE BBIpQKEHUS (BBIPAKECHHS C IEPEMEHHBIMH )
29 Crenenp c wnenbiM TmokazateneM. CTeneHb € PalMOHAIBHBIM IOKA3aTEIeM.
CBoiicTBa CTENCHH
2.3 | MHOTOYICHBI
2.4 AnreOpandeckas 1po0b
o5 Apudmernueckuit KOpeHb HATypallbHOU cTeneHu. JlecTBusAC apuMeTHUECKUMU
KOPHSIMH HATYpaJIbHOW CTENEHH
3 YpaBHEHHs 1 HEpaBEHCTBA
31 Lensle u apoOHO-panMoHaNbHBIE ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH

yYpaBHEHUN




Henbie u apoOHO-panMoHanIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH

3.2
HEPABEHCTB
3.3 | Pemenne TEKCTOBBIX 3a/1a4
4 UucnoBele NOCAEA0BATEIbHOCTH
4.1 IlocienoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
42 Apudpmernueckass W TeoMeTpuueckass mporpeccuu. Dopmyna  CIOXKHBIX
MIPOIICHTOB
S) OyHKIMU
OyHKuMs, cnocooOs! 3aganus GyHkuuu. I'papux pyHkunn. O61acTh onpeneneHus
U  MHOXecTBO 3HaueHud  ¢yHkuuu. Hynm  ¢ynkumn.  [Ipomexyrku
5.1. | 3HakomocTosiHCTBa. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBI |
MUHUMYMBbl (yHKIuU. Haubonbliee u HauMmeHblllee 3HaYeHHUE (QYHKIUU Ha
MIPOMEKYTKE
6 KoopnnHatsl Ha IpsiMOM M TIJIOCKOCTH
6.1 | KoopauaartHas npsimast
6.2 | JlekapTOBBI KOOPAWHATHI HA TUNIOCKOCTH
7 ['eomeTpus
7.1 | 'eomerpuueckue GUrypbl 1 UX CBOMCTBA
7.2 | TpeyronpHuk
7.3 | MHOTOYrOJTbHUKH
7.4 | OKpYy)KHOCTb U KPYT
7.5 | I3MepeHne reoMeTpUIECKUX BETUINH
7.6 | BekTophl Ha MNIOCKOCTH
8 BeposTHOCTB M cTaTuCTHKA
8.1 | OnucarenpHasi CTaTUCTHUKA
8.2 | BeposaTHOCTh
8.3 | KomOunatopuka
8.4 | MuoxecTBa
8.5 | I'padbr




4. TemaTudeckoe IJIAHUPOBAHUE

Auredpa
7 KJIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fiesioB U TeM udpoBbie
Ne n/m OporpaMMB pa3i Beero Konrtpoasubie | [IpakTnyeckue E)I;p(g:m ar e.])Il)Hl)I e
padoThI padoTsl pecypesI
1 UUCJIA U BBIYUCIIEHU . 11 1 bubmmoreka [JOK
ParronasnbHbIe ynciia (IOBTOPEHUE) https://m.edsoo.ru/77e09b13
2 O VYHKIMU. KoopamHatel n 17 1 bubnuoreka [JOK
rpaduku. DyHKIHU https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAXXEHI L. v bubnmoreka [JOK
BoipaskeHus ¢ TepeMEHHBIMH https://m.edsoo.ru/77e09b13
4 YPABHEHUS U CUCTEMBI 10 1 bubmoreka [IOK
YPABHEHUU. Jluneitnsie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIUUCJIEHUA. Crenens ¢ 6 bu6moreka [IOK
HATYpaJIbHBIM ITOKA3aTEIIEM https://m.edsoo.ru/77e09b13
5 AJITEBPANYECKUE BbIPAXKEHUA. 23 1 bubmmoreka [IOK
MHoOro4IeHbI https://m.edsoo.ru/77e09b13
7 AJITEBPANYECKUE BbIPAXKEHUA. 14 1 bubmmoreka [IOK
DopMyIIbl COKPAIIEHHOTO YMHOKEHHUS https://m.edsoo.ru/77e09b13
bubnuoreka [JOK
8 UNCJIA U BBIYUCJIEHUS. lenumocts 10 https://m.e dsc]){).ru 177609b13
. bubnunoreka [JOK
; OYHKIINN. Jluneiinas Gysxups 16 ! https://m.edsc])lo.ru/77e09b13
YPABHEHISI 1 CUCTEMBI § Bubmiorexa IIOK
10 YPABHEHHMMU. Cucrembl TMHENHBIX 14 1

YpaBHEHUH

https://m.edsoo.ru/77e09b13
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11 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 4 1 bu6moreka [JOK
3HAHHUN https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I1O 132 8 0
ITPOT'PAMME
8 KUIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TpaxTieckue (uu¢possie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI pecypebi
1 YPABHEHUWS U HEPABEHCTBA. 20 1 bubnmoreka [JOK
HepaBencTBa https://m.edso0.ru/6d40b704
2 YUNCJIA 1 BBIUNCJIEHMS. KBagpaTHbiit 17 1 bubnuoreka [IOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHUWA 1 HEPABEHCTBA. 17 1 bubnuroreka [JOK
KBaapaTHbie ypaBHEHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHI . 17 1 bubnuroreka [JOK
JIpoOHO-pannoHaIbHbBIC BRIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubnurorexa [JOK
JIpoOHO-panroHaIbHBIC YPABHEHHS https://m.edsoo.ru/6d40b704
bubnuoreka [JOK
6 OYHKIIN 15 ! https://m.edsg).ru/6d40b704
7 AJITEBPAMYECKHME BbIPAXKEHUSI. 14 bubmuoreka [JOK
Crenenu https://m.edso0.ru/6d40b704
bubmuoreka [JOK
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 7 1 https://m.edsc])_E).ru/6d40b704
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 6 1 bu6mmoreka [JOK
3HAHHUI https://m.edsoo0.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 139 8 0
ITPOTPAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoarubie | Ipaxrueckue o0pa3oBaTejibHbIE
padoTsbI padoThI pecypebi
bu6mmoreka [{OK
! OYHKIIN 25 . https://m.edsoo.ru/133deaba
2 YPABHEHUWA 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBajparHbie HepaBeHCTBA https://m.edsoo.ru/133deaba
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
VYpaBHEHHSI, HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/133deaba
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU 1 o5 1 bubnmoreka [JOK
[TPOI'PECCHUU https://m.edsoo.ru/133deaba
AJITEBPANYECKHUE BBIPAXKEHU . bubnuoreka [IOK
5 12 1 )
CreneHp ¢ palMoHAILHBIM TIOKa3aTeIeM https://m.edsoo.ru/133deaba
5 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 18 1 bu6moreka [IOK
3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 120 6 0
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5. IlpunoxkeHust k mporpamme
KoHTpoabHO-U3MepHuTeIbHbIEe MaTePHAJIbI
7 knace
KontpoabHnas padora Nel no teme
«J/IuHellHOe ypaBHEHHeE ¢ OJHOM MepeMEeHHOI

Pemnre ypaBHeHue:

1) 9x — 8 =4x+ 12; 2)9—7(x+3)=5—4x.

B nepBowm smuke Obwio B 5 pa3 Oosblie 50710k, ueM Bo BTopoM. Koraa u3 mepBoro simuka B3siau 7 K¢
s10J10K, a BO BTOpPOM 100aBWIIM 5 KT, TO B SIUKax 00K cTano nopoBHY. CKOJIBKO KMJIOTPaMMOB SI0JIOK
OBUIO B Ka)KJIOM SILUKE CHayasa?

Pemnre ypaBHeHue:

1) (8y — 12)(2,1 + 0,3y) = 0; 2) X — (4x +3) =3x + 2.

B nepswiii marasun 3aBe3nu 100 kr xoHder, a Bo BTOpoid — 240 kr. IlepBblii MarasuH mnpojaBain
eXeJIHEeBHO 10 12 Kr koH(eT, a BTopoil — 1o 46 kr. Yepe3 CKOJIbKO JHEW BO BTOPOM Mara3uHe OCTaHETCs
B 4 pa3a MeHblIe KOH(]ET, 4eM B IIEpBOM?

[Tpu xakom 3Ha4YeHuM a ypaBHeHue (a + 3)x = 12:

1) uMeeT KOpeHb, paBHBIN 6;  2) HE UMEET KOpHEN?

KonrtpoabHas padora Ne2 o reme
«CTeneHb ¢ HATYPaJIbHBIM NOKa3aTeaeM. OJHOYJICHBI.
MHuorouiensl. Cii0keHHe U BBIYMTAHNE MHOT04JI€HOB

1. HaiiuTe 3HaueHue Buipakenus: 3,5 - 23 — 34,
2. IIpencrasbTe B Buje crenenu Beipakenne: 1) X8 x8;  2) x8:x8; 3) (x6)8; 4) 342
9
3. [IpeoOpasyiiTe BbIpaxkeHHE B OAHOWIEH CTaHIaPTHOTO BUAA: ¥
1) —6a*b® 5b? a; 2) (—6m%n?) 3,
4, [IpencraBpre B BUIE MHOTOYICHA CTAHJAPTHOTO BHU/Ia BRIPAKEHHE:
(6x2 — 5x+9) — (3x2 + x— 7).
5. Boruncnure: 1) 513-1252; 2) [2\6 8.
25 () -
6. Yupocrute Beipakenue: 128 x2y? ( " xy5)3
7. BMecTo 3BE3/109KHM 3aITUIIATE TAKOH NfHOFO‘lJ'IeH, 9T00BI 00Pa30BATIOCHTOKICCTBO:
(4x% = 2xy + y?) — (*) = 3% + 2xy.
8. Jlokaxkute, uto 3HaueHue Beipaxenus (11n + 39) — (4n + 11) xpatHo 7 npu 11060M HaTypaTbHOM
3HA4YCHUU N.
9. H3BecTHO, uTO 6ab® = —7. HaiinuTe 3HaueHMe BBIPAKECHUS:
1) 18ab®; 2) 6a%b'°.

KonrtpoabHnas padora Ne 3 mo reme
«YMHO:KeHHe 0JHOYJIEHA HA MHOTOYWIeH. Y MHOKeHHe MHOT04JIeHa
HA MHOro4wieH. Pa3jioxkeHue MHOTO4JIEHOB HA MHOKHTEJIH
[IpencraBbTe B BUJIE MHOTOYJIEHA BBIPAKECHHE:

1) 7m(m® — 8m? + 9); 3) (3m — 4n)(5m + 8n);

2) (x—2)(2x + 3); 4) (y +3)(y* +y — 6).
Pazioxure Ha MHOKHTEIN:

1) 12ab — 18b?; 2) 21x" — 7x% 3) 8x — 8y + ax — ay.

Pemure ypasnenue 5x? — 15x = 0.
Yupocture Boipakerue 2¢(3¢ — 7) — (¢ — 1)(c + 4).

Pemte YPAaBHCHUC!
4x—-1 x+2
1)

——= =2 2) (Bx—5)2x +7) = (3x + 1)(2x — 3) + 4x.
6. Haiinure 3HaueHue BeipakeHus: 14Xy — 2y + 7x — 1, ecnm X = 1% , y=-0,6.

9 6



7. JlokaxuTe, 4To 3HaueHHe BhIpaxenus $1° — 27° kparno 8.
8. PasnoxuTe Ha MHOKXHTEIN Tpéxunen X2 — 12X + 20.
KonTpoabnas padora Ne 4 mo Teme «@opMyJibl COKPALIEHHOT0 YMHOKEHHD)
1. IlpeacraBbTe B BUJiE MHOTOWIEHA BbIPAXKEHHE:

1) (x+9)? 3) (m—7)(m +7);

2) (3a—8h) ?; 4) (6a + 10b)(10b — 6a).
2. Paznoxure Ha MHOKHUTEIIN:

1) c2-1; 3) 25y? — 4;

2) X2 — 4x + 4; 4) 36a% — 60ab + 25b,

. Yipocture Beipaxenue: (X + 3)(X — 3) — (X — 4)2,

. Pemnte ypasuenue:  (5X— 1)(X +2) + 3(x — 4)(Xx + 4) = 2(2x + 3)> - 8.

. TIpescTaBbTe B BUe pousBeieHus Bhipakenue: (3a — 1) — (a + 2)2.

. Yrpoctute Bepaxenue (a — 6)(a + 6)(36 + a%) — (a® — 18)? u HaiiuTe ero 3HaueHKE
npua=_1

6
7. JloKaxXuTe, 4To BhIpasKEHHE X° — 6X + 13 NpMHUMAET NOJIOKUTENbHbIE 3HAYECHUS

IIpH BCEX 3HAUCHUAX X.

AN N kW

KounrpoubsHas padora Ne S o reme
«CymMMa ¥ pa3HOCTh Ky0OB ABYX BbIpaskeHui. [IppuMeHeHue pa3jiMyHbIX C1I0CO00B Pa3/i0KeHHs
MHOT04JIEHA HA MHOKUTEJI)
1. Pa3noxure Ha MHOKUTENU:
1) a® + 8b%; 3) —=5m? + 10mn — 5n?;
2) x2y— 36y°; 4) 4ab —28b + 8a — 56; 5) a*— 81.
2. Yrpoctute BeIpaxenue a(a + 2)(a—2) — (a— 3)(@% + 3a + 9).
3. Paznoxxute Ha MHOXKUTENH:

1) X — 3y + x> — 9y?; 3) ab® — b® —ab® + b®;

2) 9m? + 6mn + n? — 25; 4) 1 — X2+ 10xy — 25y

4. Pemute ypaBHEHHE:

1) 33— 12x = 0; 2) 49x3 + 14x% + x = 0; ) x3-5x2—x+5=0.

5. Jlokaxxute, 4TO 3HAYCHUE BHIPAKCHUS 36 + 5% nenmres maneno Ha 14.
6. U3BecTHo, uto a — b = 6, ab = 5. Haiiaure 3HaueHne BoIpaxkeHus (a + b)2.
KonTpoabHasi padora Ne6 no reme «D®yHKUUW)
. @yHkuusg 3agana popmynoi y = —3x + 1. Onpenenure:
1) 3HaueHue QPyHKUNHU, €CIIM 3HAaYCHHE apryMEHTa PaBHO 4;
2) 3HaUYeHUE apryMeHTa, IpU KOTOPOM 3HadeHHe (PyHKIMU paBHO —5;
3) npoxoauT v rpaduk GyHKIMKA yepe3 Touky A (—2; 7).
. Iocrpoiire rpaduk Gynkuu y = 2X — 5. [Tonb3ysack rpadgukom, HalauTe:
1) 3HaueHune PyHKIMHU, €CIIM 3HAYCHHE apTyMEHTa PaBHO 3;
2) 3HaUeHUE apryMeHTa, IPU KOTOPOM 3HadeHHue GPyHKIUU paBHO —1.
. He BbIMonHssSI mOCTpoeHUsI, HAWAUTE KOOPIUHATHI TOYEK MIEPEeCeUCHUS
rpaduka ynkuuu y = —0,6X + 3 ¢ ocsiMH KOOpIUHAT.
. Ilpu kakom 3HaueHun K rpaduk GyHkimu y = KX+ 5 IpoXoauT yepe3 TOUKy
D (6; -19)?
o {l x, ecaux < 3;
. IMocrpoiite rpaduk GpyHKIMHN Y= {3
1, ecoux > 3.
KonTtpoabnas padora Ne7
no TeMe «CucTemMbl JUHEHHBIX YPABHEHMUII ¢ IByMSl NepeMeHHbIMU»

p . {x + 3y =13,
. Pemmre METO/I0M MOCTAHOBKM CHCTEMY YPAaBHEHHUH | o, | y=6.
2x+3y =17,

. Pemmnrte MeTOJIOM CIIOKEHUSA CUCTEM aBHEHUU
a yyp 7x — 3y = 11.



=

x+y=5,
4x —y = 10.
3a 5 kr orypuoB u 4 kr noMmuopoB 3amiatuiau 220 p. CKOJIBKO CTOUT KWJIOTPAaMM OTI'YPLIOB U CKOJIBKO
CTOUT KUJIOTPaMM [TOMHIOPOB, €CJIU 4 KT OTYpLOB I0pOXKE KHiIorpamma noMuaopos Ha 50 p.?

Pemmre rpaduuecku cuctemy ypaBHEHHIMA {

6x + 11y = 107, 5x —6y =9,
Pemmre cucremy ypaBHeHwmii: 1) { ;Cx _ 2;/ —11: ){15;_ 18);1 — 26
4x —ay = 3,

[Ipy kakoM 3HaYEHUU A cUCTEMa YPAaBHEHUN { uMeeT OECKOHEUYHO MHOT'O peLIeHUit?

20x + 10y =15
KonTtpoabHas padora Ne8
no teme «O0001IeHNEe U CHCTEMATH3ANS 3HAHUN yYaIUXCsDy
Vrpocture Beipakenue (5a — 4)2 — (2a— 1)(3a + 7).
Paznoxure Ha MHOKUTENH:
1) 5x%y? — 45y%c?; 2) 2X2 + 24xy + T2y°.
I'paduk pyrxmun y = kx+ b mepecekaer ocu koopauHat B Toukax A (0; —6) u B (3; 0). Haiimure 3HaueHus
kub.

. { 2x+y =3,
Pemnre cucremy ypaBHEHHM

3x — 5y = 37.
Haiigure yetbipe nocienoBaTeabHbIX HATYPaIbHBIX YUCIIA TAKUX, YTO
MIPOU3BEACHNE TPETHETO U YETBEPTOIO M3 ATUX YKcesd Ha 22 OoJibllIe MPOU3BEACHUS IEPBOTO U BTOPOTO.
Pemmure ypaBHenue X° + y? — 2X + 6y + 10 = 0.
8 kiace

KonTtpoabHnas padora Ne 1 no reme «OcHOBHOe cBOIICTBO paliuoHa IbHOM Apodu. CioxeHue u
BBIYUTAHHE PALMOHAIBHBIX AP0o0ei»

o 4
1. Ilpu Kakux 3HAYEHUSX IEPEMEHHON UMEET CMBICIT BHIPAKEHHUE o ?
2. Coxparute apo0OBb:

10m®n3 14xy—21y m2-9, a’-12a+36
) s 2) ——; ) ; 4) ————
15m*n 7xy 2m+6 36—a
3. BrimmonauTe BEIYUTAHHE:
y—-8 3-4y 3) b b
2y vz’ b+1  b2-1’
7 56 15x2
2) - — ; 4)3x — .
a a?+8a 5x+2
4. YpocTuTe BhIpaXKeHHUE:
) a+9 a+3 n 13 | 2) 4b3+8b 2b?
b3-8 bZ+2b+4"

3a+9 3a-9 a2-9’
a-3b o
5. 3BecTHO, 4TO — 4. HailiguTe 3HaYEHUE BBIPAKCHHUS:

a 4a+5b
D5 )=
6. [loctpoiite rpaduk QyHKIUU  _ 4x2-3x  x2-4
Y = T
KonTtpoJubHas padora Ne 2 mo TeMe «YMHOKeHHE U JIeJIeHHEe PAMOHAJIbHBIX Ipo0eil.
ToxknecTBeHHBIE IPE0OPA3OBAHMUS PAIIMOHATbHBIX BbIPAKEHUID)

1. BpImoJsHUTE IEWCTBUSL:

a’b 16c 3) 6a—6b  4c®
12¢ ab?’ 2 gq2—p2’
28a 5x—10 x2—4
2) =:(4a%c); 4) ——:—,
) c3 ( ); ) 2x+3 " 4x+6
2. YOpocTuTe BbIpaKEeHUE:
1 5b b+6_ 90 a—8 a+8) . 16a
) 2 op_ 2 ’ ) - _2
b-3 2b—-6 b24+6b a+8 a-8 64—a
m m+4 3m+8 4
3. JIokaxkuTe TOXKIAECTBO > - = P — = .
m2-16m+64 m2-64) m2-64 m-8

9 . 3
4. UsBecTHO, uTO X2 + i 55. Haiigure 3HaueHNe BBIPAXKECHUS X — "



KonTpoabnas pabora Ne 3 no reme «PanmonanbHble ypapHeHusi. CTeneHsb ¢ HeJbIM
k
OTpHIATEJbHBIM NoKa3aTeaeM. OyHKIMA Y = — M ee rpapur»»
X
1. Pemmute ypaBHEHUE:

5x-2 x-18 4
l) X _x — O; 2) =X > =0
x—3 x—3 X+2 xX“+2x
2. 3anuiuuTe B CTAaHAAPTHOM BUJE YHUCIIO:
1) 324000; 2) 0,0042.
3. [IpencraBbTe B BUJE CTENIEHU C OCHOBAHUEM a BbIpa)KE€HUE:!
1) a8 - alf; 2)a a5 3) (a®)3-al®

4. Vnpocture Boipakenne 0,3m2n=10-1,3m="ntd,

5. Haiinure 3Ha4eHHE BBIPAKECHUS:
-1 -5.11-9
4 117511
) 472+(3) 2) .

1113

y 3 _4p_ _ y
6. IIpeoOpa3yiiTe BeIpaKeHUE (; a~*b 6) - (=7a%b*°)~2 Tak, 4TOOBI OHO HE COJEPIKAIIO CTEIEHEH C
OTPULATCIIbHBIMU MMOKA3aTCIIAMH.
7. Beruucnure:

1) (125-57%)*-(2573)71 2) (_166);#.

6
8. Pemure rpaduyecku ypaBHeHHE i 5.

9. IMopsimok uncina a paBeH —4, a mopsAAoK ynciaa b pasen 5. Kakum MOKeT ObITh MOPSAIOK 3HAYCHHUS
BBIpa)KeHI/IﬂZ
1) ab; 2) 10a + b?

KonTpoasHas padora Ne 4 no teme «KBaapaTHble KOPpHI
1. Haiigure nepeceuenue u oObeaquHeHne MHOKECTB A u B, rie A — mMHOXecTBO nenutenei yncna 20, B
— MHOYKECTBO AeJIUTeIel uncia 64.
2. Haiinute 3Ha4Y€HHE BBIPAKEHUS:

1) 0,8V400 + > /49; 3) V36 - 2¢;
2)V0,36 - 16; 4) 27 - \/5—%.

3. Pemute ypaBHEHHUE:
1) x?=3; 2) X2 =-09; 3) Vx = 25; 4) Vx=—4.
4. YpocTuTe BhIpaXKEHHUE:
1) 5v2 — 4v/8 + 3V3Z; 3) (V7 -3)’;
2) (W75 — V12)V3; 4) (V5 + 2v2) (V5 — 2v2).

5. CpaBHuTe yucna:

1) 3V5 u5v2; 2)4\/%14%\/@.

6. Cokparute 1po0Ob:

x=9 5+2+/5. a-1

1) Vx+3’ 2) V5 ' 3) a-2va+1’
7. OcBOOOIUTECH OT UPPAITUOHATIBHOCTH B 3HAMEHATEIe APOOH:
1) 10 . 2) 18

3+/5’ Vi3+2'’
8. BoiHECHTE MHOKUTENb U3-TI0/ 3HAKa KOPHS:
1) V3a?, ecom a<0; 3) V—all,;
2) V27m4, 4) v—m>n1® ecimn>0.

9. YnpocTtute BolpakeHuE J(B - \/§)2 + J(l - \/§)2

KonTtpoabnas padora Ne 5 mo reme «KBagparubie ypaBHenus. Teopema Bueray»
1. Pemute ypaBHEHue:
1) 5x2 - 10 =0; 3)x2+6x—7=0; 5) x> —3x+1=0;



2) 3x% + 4x = 0; 4) 3x2+ Tx +2=0; 6) x> —x+3=0.
2. CocraBbTe HpHUBEACHHOE KBaJpaTHOE YypaBHEHHE, CyMMa KOPHEHl KOTOpPOro paBHa d4ucily 6, a
MPOU3BEICHUE — YUCTy 4.
3. OxHa U3 CTOPOH MPSIMOYTOJIbHUKA Ha 7 cM OoJblie Apyroi. Haliaure cTopoHbI MpsSMOYToJIbHUKA, €CITH
€ro miomab paBHa 44 cm>,
4. Yucno —6 sBnseTcs KOpHeM ypaBHeHus 2X? + bX — 6 = 0. HaiiiuTe BTOpoii KOpeHb ypaBHEHHUS U 3HAYCHUE
b.
5. Tlpu xakoM 3Ha4YeHNH A ypaBHeHHe 2X° + 4X + & = 0 UMeeT eMHCTBEHHBI KOpeHb?
6. VI3BeCTHO, UTO X1 U X2 — KOPHHM ypaBHeHHUs X° — 14X + 5 = 0. He penras ypaBHeHus, HaiiuTe 3HAYCHUE
BBIpAKEHUS X2 + x2.
KonTtpouabHnas padora Ne 6 no reme «KBaapaTHublii TpéxuiieH. Pemienne ypapHeHHi, CBOASIIMXCS K
KBA/IpaTHBIM YpaBHeHHsIM. Pelienue 3a1a4 ¢ NOMOIIbIO PAllHOHAIbHBIX YPABHEHHUI»
1. Pa3znoxute Ha MHOXKUTENN KBAIPATHBIA TPEXUIICH:
1) X2 — 5% — 24; 2) 3x2— 10x — 8.
2. Pemute ypaBHEHUeE:
x2-2x 35

1) x*—3x2—4=0; 2) =

x=7 x-=7

3a%+7a-6
a%2-9
4 1

5
4. Pente ypaBHeHUE - = —
yp x2—4x+4 x2-4 x+2

5. Jlogka nponuia 16 KM 10 TEYEHUIO PeKU U 18 KM MPOTHB TE€UYEHUS, 3aTPATUB HA IyTh IPOTUB TEUEHUS
Ha | 4 Gosblile, YeM Ha IMyTh 10 TeueHuto. Haliure coOCTBEHHYIO CKOPOCTB JIOJIKH, €CITH CKOPOCTh TEUEHUS

peku coctaBisger 1 km/d.

3. Cokpatute apoob

o x%2-3x+2
6. Iloctpoiite rpaduk GyHKIHH Y = —
KonTpoabHast padora Ne 7 mo treme «OQ0001menne U CHCTEMATU3 ALK 3HAHUN yUALIMXCS»
21x8y12
1. Coxparure Apodbr ———.
p Aap Taxty24
2. IpencTaBbTe B BUjiE cTeneHu Bripakenne (a2)%:a~15.
3. Ypocrure Beipakenue V16a —vV64a +/100a.
. x-1
4. Ilpu KaKuX 3HAYEHUSAX TIEPEMEHHON MMEET CMBICI BHIPAKCHUE m’?
3 8a3-18a 2a 3
5. JIokaxuTe TOKIAECTBO — . — = —1.
2a-3 4a2%+9 4a%-12a+9 4a?-9
6. TpakTopuct momkeH ObLT 3a ompeaenéHHOE BpeMs Bcmaxarh moJie muomanbio 180 ra. Omnako

©XKeJIHEBHO OH BCIIaxWBall HA 2 ra 0oJibllie, YeM IUIaHUPOBa, U 3aKOHYWI paboTy Ha JIEHb PaHbLIE CPOKA.
3a CKOJIBKO JHEH TPaKTOPUCT BCHaxal moJie?
7. Jlokaxkute, 4TO IIpH JI060M 3HAUEHUH P ypaBHEHME X2 + PX + p — 1 = 0 uMeeT XOTs Obl OUH KOPEHb.

x%,eciux < 1,

8. IlocTpoiite rpaguk QyHKIMH Y = eciu x > 1

9 k1acc
KounrpoJsbHnas padora Ne 1 nmo reme «HepaBencrBa»
1. Noxaxwure HepaseHcTBO (a — 4)? > a(a — 8).
2. N3BecTHO, uT0 3 <M <6 14 <n <5. OuieHUTE 3HAYECHUE BBIPAKEHUS:
1) 3m +n; 2) mn; 3)m-n.
3. Pemnre HepaBEHCTBO: 1) —2x>8; 2) 6 +x>3—2x.
4. Pemnte cucreMy HEPaBEHCTB:
1) {Sx —-20<0, 2) {Zx + 40 > 30,
3x +18 > 0; 21 —4x <5.
5. Halimure MHOKECTBO pELICHUN HEPABEHCTBA:
2x x—1 x+2
1) 3776 + > = 0; 2) 4x+3>2(3x—4) — 2x.
6. Haiigute niesnble pemeHus CHCTEMbl HEPaBEHCTB




{Sx —1>2x+4,
x(x—6)—(x+2)(x—3) =x-30.
7. Ilpu KakuX 3HAYCHUSAX IEPEMEHHON UMEET CMBICI BhIpakeHue V2x + 5 + 74—_ ?

V7%
8. Jlokaxxute HepaBeHcTBO 26a2 + 10ab + b? + 2a + 4 > 0.
KonTpouabHnas padora Ne 2 no teme «®@ynkuusa. Kpaaparnunas ¢pynkuus, eé rpaduk u cBoiicrea»

1. ®ynkuus 3anana popmynoii f(x) = éxz — 2x. Haiimure:
Df(6)uf(2); 2) Hynu GyHKINH.

o —4
2. Haiiaure obnacts onpenenenus Gpyukuuu f(x) = ﬁ.
3. IocTpoiite rpadux pynxuun f(x) = x? — 4x + 3. Ucnons3ys rpaduk, HaiiauTe:
1) obnacTh 3HaUeHUH (QYHKINH;

2) NIpOMEXYTOK yObIBaHUSI PYHKLINU;

3) MHOXecTBO penieHuit HepaBenctsa f (x) > 0.

4. TlocTpoiite rpadux GyHKIUU:
Dfx)=vx+1; 2) f(x) =vx + 1.

5. Haitaure o6nacts onpeesnenus ¢pyuxuuu f(x) = vV — 2 + —~

x2-16'
6. Ilpu Kakux 3HaueHHsX b u C BepumHa mapabomsl y = 2x2 4+ bx + ¢ Haxomutcs B Touke A (—3; —2)?
KontpoubHnas padora Ne 3 mo reme «PemieHue KBaapaTHbIX HepaBeHCTB. CHCTeMbl YPABHEHHUH C
ABYMS NepeMeHHbIMU»

1. Pemnte HEpaBEHCTBO:

1) x2—4x—5>0; 3) x> 0;
2)3x%2—12x < 0; 4) x> —4x+4 <0.
x—5y =3,

xy + 3y = 11.
3. Haitnure obmacte onpeneneHus GyHKIuu:

1) y = VEx —x7;

4. Pemnte rpadiueCcKy CUCTEMY YPaBHEHHI {

2. Pemure cucteMy ypaBHEHUI {

6
)Y = o
y = x? — 6x,
x—y==6.
5. PaccrosiHne mMexay nBymsi célnamu, paBHOE 6 KM, BEJIOCHIICIUCT MpoekaeT Ha 1 4 ObIcTpee, uyeM
MPOXOUT ATO paccTosHUE Tenexo . HalauTe CKopocTh KaKI0T0O U3 HUX, €CIIH 3a 2 9 MeHIeX0/] MPOXOIUT
Ha 4 KM MEHbIIIe, YeM BEJIIOCHUIICIUCT IIpoe3kKaeT 3a 1 .
x? + 12xy + 36y?% = 16,
x — 6y = —8.
KonTtpoJsbHas padora Ne 4 mo Treme «JjieMeHThI PUKJIAJTHON MaTeMaTUKI
1. Bknaguuk nonoxun B 6ank 20 000 p. mox 6 % ronoBeix. CKonbKo AeHer OyJeT Ha ero cuére uepes 2
roma?

6. Pemute cucteMy ypaBHEHU {

. 1
2. HaiiguTe aOCOMOTHYIO MOTPEUTHOCTh TPUOIIKEHUS Yhcia ¢ ducIoM 0,16.

3. Halinute cpennee 3HaueHue, Moy, MEIMaHy U pa3Max COBOKYITHOCTH JaHHBIX: 7, 5,4, 6,4, 3,8, 5, 4, 2.
4. VImeetcs 1Ba METAJUTMYECKHUX CIUIaBa, OJUH M3 KOTOPBIX conepxuT 30 % meau, a BTopoit — 70 % menn.
CKOJBKO KHJIOTPaMMOB Ka)KJIOTO U3 HUX HAJO0 B3sITh, YTOOBI MomydnTh 120 Kr crutaBa, coaeprxkariero 40 %
meau?

5. Ilena HekoTOpOTO TOBapa cHayana nosbicunack Ha 30 %, a 3atem cHu3miach Ha 20 %. Kak 1 Ha cKOJIBKO
MPOLIEHTOB U3MEHUJIACH 1I€HA BCIEACTBUE ATUX JBYX NEPEOIIEHOK?

6. B kopoOke sexaT mapsbl, U3 KOTOpbIx 18 — 3enénsbie, a octaiabHble — KENThIE. CKOIBKO KENTHIX IAPOB

o .. 2
B KOpO6KC, €CJIM BEPOATHOCTDH TOTO, YTO BBI6paHHLII/I Hayraza map sBJISICTCA KEJITbIM, paBHA ;7

7. Yucno 5 cocTaBiseT OT MOJIOKUTEIHHOTO YKCIa X CTOIBKO e MPOILIEHTOB, CKOJIBKO YHCIIO X COCTABIISIET
ot uncna 80. Haligure uncno X.

KounTtpoJabHas padora Ne 5 mo teme «Uuncj10BbIe n0cj1e10BATEJIbHOCTH
1. HaitnuTe mBeHamaThIi YWieH B CyMMY MEPBBIX ABCHAIIATH YWICHOB apu(METUIECKOM mporpeccuH (an),
ecmar=3,a="7.



2. Haiigute ceibMO# WICH U CyMMY TEPBBIX IIECTH YWICHOB TeoMeTpruecko mporpeccuu (bn), ecau by =
1

- 2 uq-= 2.

3. Haitnure cymmy O€CKOHEUHOM TeoMeTpruyecKoi mporpeccuu 27, —9, 3, ... .

4. Haiinute HOMEp 4ieHa apupMeTHIeCKO mporpeccuH (an), paBHoro 6,4, ecniu a1 =3,6 ud = 0,4.

5. Kakue nBa ymuciia HaJ0 BCTaBUTh MEXKIY YHciIaMu 2 U —54, 9T00BI OHM BMECTE C JJAHHBIMU YHCIIAMU

00pa3oBaIM TEOMETPHUECKYIO MTPOTPECCHIO?

6. Ilpu xakoMm 3HaueHUU X 3HaUY€HUs BbIpakeHUH 2X — 1, X + 3 u x + 15 Oyayt nocnenoBareabHbIMU

YJIeHaMU TreoMeTprudeckoil nporpeccun? Haiinnure diaeHsl 3TON IPOTpeccHi.

7. Haiigute cyMMy BCeX HaTypaJIbHbBIX YHCell, KpaTHbIX 7, KoTopble Oosbuie 100 u mensiue 200.

KountpoabsHnas padora Ne 6 mo teme «O0001meHue ¥ CHCTEMATU3AIMA 3HAHUIN yUALIHXCSD»

1. Pemnte HepaBenctBo 11X — (3X +4) > 9x — 7.

2. Tocrpoiire rpadux pynxuun f(x) = —x2 — 6x — 5. INonb3ysack rpagukoM, HaiiuTe:

1) mpoMexyToK yObIBaHUS PYHKLIUU;

2) MHOKECTBO PElIEHUHI HepaBeHcTBa —x2 —6x — 5 < 0 .

x—y=1,

x?+ 2y = 33.

4. Haiigute cyMMy MepBBIX CEMH WIEHOB apu(PMETHYECKOM MPOrpeccuu, eciu e€ TpeTui YwieH paBeH —5, a

LIECTOU paBeH 2,5.

5. JIBe Opuranpl, paboTasi BMECTE, MOTYT BBITIOJIHUTH MPOU3BOJICTBEHHOE 3a/1anue 3a 6 4. Ecnu mepBas

Opuraga mpopaboTaeT CcaMOCTOSITEIPHO 2 4, a MOTOM BTOpas Opuraga mpopaboraer 3 4, To Oyaer

3. Pemure cucremy ypaBHEHUI {

2
BBIIIOJTHEHO E 3aaHuA. 3a CKOJIBKO YacoOB Kaxjaast 6p1/1ra)1a MOXET BBIIIOJTHUTE JAHHOC IMPOU3BOACTBCHHOC

3aJjaHUE€ CaMOCTOSITEIBHO?
6. ITpu kakux 3HadeHusx a ypasHenue X2 + (a +3)x+ 1 =0 He uMeeT KOpHEH?



	4. Тематическое планирование
	1. Найдите значение выражения: 3,5 ⋅ 23 − 34.
	2. Представьте в виде степени выражение: 1) x6⋅x8;     2) x8 : x6;    3) (x6) 8 ;    4)  ,,(,𝑥-4.)-3.∙,𝑥-2.-,𝑥-9...
	3. Преобразуйте выражение в одночлен стандартного вида: 1) −6a4b5⋅ 5b2⋅a6;                    2) (−6m3n2) 3.
	4. Представьте в виде многочлена стандартного вида выражение: (6x2 − 5x + 9) − (3x2 + x − 7).
	5. Вычислите:  1)  ,,5-13.∙,125-2.-,25-9..;   2)  ,,,2-3..-6.∙,,1,,1-2...-8..
	6. Упростите выражение: 128 x2y3∙,,−,1-4.𝑥,𝑦-5..-3.
	7. Вместо звёздочки запишите такой многочлен, чтобы образовалосьтождество:
	(4x2 − 2xy + y2) − (*) = 3x2 + 2xy.
	8. Докажите, что значение выражения (11n + 39) − (4n + 11) кратно 7 при любом натуральном значении n.
	9. Известно, что 6ab5 = −7. Найдите значение выражения:
	1) 18ab5;   2) 6a2b10.
	1. Представьте в виде многочлена выражение:       1) (x + 9) 2;                    3) (m − 7)(m + 7);       2) (3a − 8b) 2;                4) (6a + 10b)(10b − 6a).
	2. Разложите на множители:       1) c2 − 1;                              3) 25y2 − 4;       2) x2 − 4x + 4;                      4) 36a2 − 60ab + 25b2.
	3. Упростите выражение: (x + 3)(x − 3) − (x − 4)2.
	4. Решите уравнение:      (5x − 1)(x + 2) + 3(x − 4)(x + 4) = 2(2x + 3)2 − 8. 5. Представьте в виде произведения выражение: (3a − 1)2 − (a + 2)2.
	6. Упростите выражение (a − 6)(a + 6)(36 + a2) − (a2 − 18)2 и найдите его значение
	при a = −,1-6..
	7.  Докажите, что выражение x2 − 6x + 13 принимает положительные  значения
	при всех значениях x.
	8 класс
	6. Постройте график функции 𝑦=,,4𝑥-2.−3𝑥-𝑥.−,,𝑥-2.−4-𝑥+2..

