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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma i 00y4aromuXxcs ¢ TSHKENbIMA HapyleHusiMu peun (nanee — THP)
Ha YpOBHE OCHOBHOTO 0Omero oOpa3oBaHHMs MOJATOTOBIEHa Ha ocHoBe dDemepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENILHOTO CTaHAApTa OCHOBHOTO obmiero o6pasosanus (Ilpukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM
toctuninu Poccuiickoir ®eneparu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC O0O0),
denepanbHON aganTHPOBAHHONW 00pa30BaTEIHHON MTPOrPAMMBI OCHOBHOTO OOIIETO 00pa30BaHMs,
IPOTPaMMBbI BOCIIMTAHUS, C YIETOM PaCIPENIeNCHHBIX 10 KJIaccaM MPOBEPSIEMbIX TPEOOBaHMIA K
pe3ysibTaTaM OCBOEHHS AJANTHPOBAHHON OCHOBHOI 00pa3oBaTeNbHOM IpPOrpaMMbl OCHOBHOTO
o0rm1ero o0pa3oBaHus 0OYUAIOLIMXCS C TSHKEITBIMU HAPYIICHUSMHU PEYH.

[pu peammzanmm AOOII OOO s o0y4arommxcst ¢ TSOKEIBIMH HApYHICHUSAMHU DPEUH
(BapmaHT 5.1) mcnoip3yroTcsi pabodne MporpaMMmbl YUeOHBIX MPEAMETOB, MPETYCMOTPEHHBIE
OOII 0O0O0.

PaGouass mporpamma MoXeT OBbITh aganTHpOBaHa C y4ETOM OCOOBIX OOpa30BATEIBHBIX
noTpeObHOCTe  O0ydJarommxcs, UX BO3MOXHOCTEH U  OrpaHMYEHUl, OO0YCIOBIEHHBIX
HapyIICHUSIMHA PEYH U (TIPH HATHYNH) UHBIMHU HAPYIIEHUSIMH Pa3BUTHSL.

Anrebpa SBIISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieynBaeT N3yuyeHue IPYTux AUCIHUILINH, KaK €CTECTBEHHO-HAyYHOT 0, TAK M TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsi IPOJOHKEHHUs 00pa30BaHUsl U B MOBCEJHEBHOM JKU3HU.
PazBurne y oOydaromuxcs HaydHBIX NpPEICTABICHUHA O NPOUCXOXKACHUH U CYHIHOCTH
anreOpandeckux aOCTpakiui, crnocobe OTpaKeHHsT MaTEeMaTHUYeCKONW HayKoll sBIEHUN U
MPOLIECCOB B MPHUPOJAEC M OOIIECTBE, POJIM MATEeMAaTHYECKOTO MOJETUPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBILUICHHSI, HEOOXOIUMBIX [UIsl aalTallid B COBPEeMEHHOM IudpoBoM obmiecTBe. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUYHOCTU MBIILIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JIeMCTBUSL U BBIBOABI, (OPMYIHPOBATh yTBEepKAeHHUS. OCBOCHHE Kypca anreOpbl oOecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarOIIUXCsA: OHHM HCIOJB3YIOT JACAYyKTHBHBIE H
WHAYKTUBHBIE PAacCYXJCHHUS, 0000IIeHHEe M KOHKPETH3aIUIo, a0CTparipoBaHUE W aHAJOTHIO.
OOyuenue anreOpe mpeAnonaraeT 3HAYUTETbHBIH OOBEM CaMOCTOSTENBHON eATeIbHOCTH
oOy4aromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pEelleHHWe 3aJad  sBISETCS  peaiu3anuen
JESTENIbHOCTHOT'O MIPUHIINIIA O0yUYEHUSI.

B crpykType mnporpammbl yueOHOro Kypca «Amnrebpa» I OCHOBHOTO OOIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeToaudeckue auHuu: «Yucna u
BBIUMCIICHUS», «AJreOpandeckue BBIpAXKEHUS», «YPaBHEHHS W HEPABEHCTBa», «DYHKIUNY.
Kaxnas U3 3THX copepKaTeabHO-METOJUYECKUX JIUHUN Pa3BUBACTCS HA MPOTSIKEHUH TPEX JIET
U3yUYeHHs Kypca, B3aUMOJICHCTBYS C APYTHMMHU €ro JIMHUSAMHU. B Xoze n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JOTHUYECKH PacCy IaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBEI
JIOTUKHU, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBIQJACHUIO OOYYArOIMIMMHCS OCHOB YHHBEPCAJIbHOTO MaTEeMaTH4eCKOIro
s3bika. ComepKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOTo Kypca «Anredpay siBisercs
€ro MHTErPUPOBAHHBIN XapaKTep.



Conepxxanne nauHUM «Yucna M BBIYUCICHUS» CIYKUT OCHOBOW I JaJbHEHIIEro
U3YUYEHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOMIMXCS JIOTMUECKOTO MBIIUICHUS,
(OPMUPOBAHHUIO YMEHHSI ITOJI30BATHCS AITOPUTMAMHU, & TaKXKE MPUOOPETCHUIO MPAKTHICCKHUX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCETHEBHOM XHM3HU. Pa3BUTHE TOHITHS O YHCIE Ha YPOBHE
OCHOBHOT'O 00IIIeT0 00pa30BaHMs CBS3aHO C PAIlMOHAIBHBIMU U WUPPALMOHAIBHBIMU YHCIIAMH,
dbopMHUpPOBaHUEM TPEACTABICHUN O NEHCTBUTEIHLHOM YMCIIE. 3aBEpPIICHUE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

ConepkaHue JBYX aureOpandeckux JMHUH — «AjreOpanuecKkue BBIPOKCHUSI» U
«YpaBHEHHST W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHHIO Y  OOYYarOIIUXCS
MaTeMaTH4eCKOro armapara, HEOOXOTUMOTo I PELICHHS 3a1ady MaTeMAaTHKH, CMEKHBIX
IPEJIMETOB U MPAKTUKO-OPHEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHHUsI
y4eOHBIH  Marepual TPYNIUPYETCS  BOKPYT  pallMOHAIbHBIX  BbIpakeHHU.  Asnredpa
JICMOHCTPUPYET 3HAYCHHUE MATEMAaTHKH KakK SI3bIKa JUIS TOCTPOCHHSI MAaTEMaTUIECKUX MOJIETIeH,
OITMUCAHUS MPOIIECCOB U SIBJICHUN peabHOT0 MUpa. B 3amaun o0ydeHus aaredpe BXOMAT TAKKe
I[aJ’IBHefIIHCe PasBUTHUC AJITOPUTMUUYCCKOTO MBIIIJICHUS, H€O6XOZ[I/IMOI‘O, B YaCTHOCTH, OJIA
OCBOCHHA KYypcCa I/IH(l)OpMaTI/IKI/I, U OBJAJACHUC HaBbIKaMU ACAYKTHBHBIX paccyxcz[eHHﬁ.
[IpeoOpazoBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTH4YEeCKOMY TBOPUYECTBY.

Conepxxkanne  (QyHKUHOHATBHO-TpaUUYECKOW JIMHUM  HAllEJIEHO Ha  TOJIy4eHHUE
00yuaromuMuCs 3HaHUN O QYHKIMIX KaK BaKHEHIIeW MaTeMaTHUYeCKONH MOJENU AJis ONHUCAHUs
U HCCIEeNOBaHUsl pa3HOOOpa3HBIX MPOIECCOB M SIBIEHUI B mpupone u obuiectBe. M3yueHue
MaTepuana CHoCOOCTBYeT pAa3BUTHUIO y OOYYaIOIIMXCS YMEHHS HCIOIb30BaTh pPa3IUYHbIC
BBIpA3UTEIbHBIC CPEJICTBA SI3bIKA MAaTEMaTUKU — CIIOBECHBIC, CHMBOJMYECKHE, rpaduueckue,
BHOCHT BKJIaJ B ((OpMUPOBAHHE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTUM LIMBUIU3ALUU
U KyJIbTYPBI.

CornacHo yuebHOMY IulaHy B 7-9 Kilaccax wu3ydaercss y4eOHbIH Kypc «AureOpay,
KOTODPBII BKIIIOYAET CIEAYIOIME OCHOBHBIE pa3lelibl cojepxaHus: «Huciaa U BBIYUCIECHUS,
«AnredpanydecKre BEIPAKCHHS», «Y pAaBHECHHS U HEPABEHCTBAY, «DYHKIIHNY.

Ha uzyuenue yueGHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce — 102 vaca
(3 gaca B Heneno), B 8 kiacce — 102 vaca (3 gaca B Henmeno), B 9 kinacce — 102 yaca (3 yaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC
Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEXO OT OAHON (HOpMBI 3amucu Ipodei K
npyroi. [loHsiTHE palMOHANBHOTO YKCIIA, 3alUCh, CPABHEHUE, YIIOPSIOUMBAHUE PALIMOHAIBHBIX
ymcesl. Apudmernyeckue AEMCTBUS ¢ pallMOHAIbHBIMU YKciIaMu. Pelienne 3anad U3 peanbHOU
IPAaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJeM: OIpeesieHHe, MPeoOpa30BaHNe BBHIPAKCHUN Ha
OCHOBE OTIpE/ICTICHNUS, 3aIHCh 0OIbIINX 4ncenl. [IpomeHTsl, 3anich MPOIEHTOB B BUIE APOOH U



,I[pO6I/I B BHUIC IIPOLICHTOB. TpI/I OCHOBHBIC 3aJa4i Ha IIPOLCHTLI, pCIICHUC 3a1a4 U3 peanLHoﬁ
IMPAaKTHUKH.

[TprMeHeHHne NPU3HAKOB IETMMOCTH, Pa3I0KEeHNE HA MHOKHUTEIN HATYPaJbHBIX YHCEN.
PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE IpsAMasi U 0OpaTHask MPONOPLUOHATBHOCTH.
AuredOpanyeckue BbIpasKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAXKECHUS C NMEPEMEHHOW. J[OIyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTHM MEXJIy BEJIMYMHAMU B BUIE (DOPMYIIBL.
Boruncnenus no ¢popmynam. IlpeodbpazoBanne OyKBEHHbBIX BBIPaKEHUM, TOXKJIECTBEHHO PaBHbIE
BBIpaXXECHUS, TIPaBUiIa MIPeoOpa3oBaHUsl CYMM M IIPOU3BENEHUM, MIpaBUila PaCKPbITUS CKOOOK U
NPUBEACHUS MOJOOHBIX CJIaraeMblX.

CBoilicTBa CTENEHU C HATYPaJIbHbBIM I10Ka3aTEJIEM.

O[[HOLIJ'IGHI)I 1 MHorouwieHsl. CTerneHb MHOTOYJIEHA. CJIO)KGHI/IG, BbBIYUTAHUC, YMHOKCHHUC
MHOI'O4JICHOB. CDOpMy.]IBI COKpaIlIéHHOFO YMHOXCHHA: KBaApaT CyMMblI W KBaJApaT Pa3sHOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YPaBHeHI/Iﬂ H HEpaBCHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, NpaBUila peoOpa3oBaHMs YpaBHEHUs, paBHOCHUIBHOCTh
YpaBHEHUHU.

JluneitHoe ypaBHEHHE C OJHON MEPEMEHHOM, YMCIO KOpHEH JIMHEHHOro ypaBHEHUS,
pelieHue JIMHEWHbIX ypaBHeHHMU. CoOCTaBl€HHE YPaBHEHHMM IO YCIOBUIO 3ajgaud. PelieHue
TEKCTOBBIX 33Jau C TIOMOIIbIO YPABHEHHUIA.

JluneliHoe ypaBHEHME C JIByMsl IEpeMEHHBIMU U ero rpaduk. Cucrema JIByX JIMHEHHBIX
YpaBHEHMH € JByMs IEpeMeHHbIMH. PeleHue cucreM ypaBHEHHMH CIOCOOOM MOACTaHOBKH.
[IpuMeps! penieHuss TEKCTOBBIX 3a7a4 € IIOMOIIBI CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara touku Ha mpsimoil. UucnoBble IMpoMexyTKd. PaccTosHue Mexay AByMs
TOYKAMH KOOPJIUHATHON MPSIMOH.

[IpsmoyronbHas cucrema koopauHat, ocu Ox u (Oy. AGciycca U opauHaTa TOYKU HA
KOOpAMHATHON IuiocKocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmyiamu. UrteHue rpadukoB
peanbHbiXx 3aBucuMocTel. [lonarue Qynkuuu. I'paduk  ¢ynkmuu. CpolcTBa  (QYHKIIHIA.
Jluneitnas ¢ynkuus, e€ rpapuk. ['pabuk Gynkuuu y = [x|. I'paduueckoe penieHue TMHEHHBIX
YPAaBHEHUHN U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8 KVIACC
Yucjaa ¥ BLIYUCJIEHUSA

KBanparnsiii xopenb u3 umucia. [lonstue 00 uppanuoHanpHOM uMcie. JlecsTuuHble
npUOJIMKEHNsT UppalMoHaIbHbIX dnces. CBoiicTBa apupMeTHUECKUX KBaJpaTHBIX KOpPHEH U UX



IMPUMCHCHHUEC K Hp606paBOBaHI/II-O YHCJIOBBIX BBIpa)KeHI/Iﬁ W BBIYHCJIICHHAM. HeﬁCTBHTCHLHLIe
qucia.

Crernens c 1eTbIM MOKazaTeneM u e€ cBoiicTBa. CTaHgapTHas 3allyCh YHUCTA.
AnreOpanyeckne BbIPaKeHU s
KBagparHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas npoOb. OCHOBHOE CBOHCTBO anredpamdeckoil napobu. CroxeHue,
BBIUYMTAHNE, YMHOKEHUE, JeJeHnEe ainredpandeckux ApoOeil. PampoHansHble BBIpaXECHHUS M UX
npeoOpazoBaHue.

YPaBHeHI/Iﬂ H HEpaBCHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHWH, CBOIANIMXCA K JMHEMHBIM U KBaapaTHbIM. Ilpocreiimme npoGHO-
palroHaIbHbIE YPABHEHUS.

Fpa(bnquKaﬁ HUHTCPIIpCTAIUA ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU U CUCTEM JIMHEUHBIX
ypaBHeHI/Iﬁ C JAByMs NEPEMCHHBIMHU. HpI/IMepBI pemiCHusA CHCTEM HEJIMHEHHBIX ypaBHeHI/Iﬁ C
ABYMA ICPEMCHHBIMMU.

Pemenue TeKCTOBBIX 3a1a4 aJ'IFe6paI/ILICCKI/IM CIIocoOoM.

Yucnosbie HCpAaBCHCTBA H HX CBOICTBA. HepaBeHCTBO C OI[HOI71 nepeMeHHoﬁ.
PaBHOCHIIBHOCTH HCPABCHCTB. JInneinpie HCPAaBCHCTBA C OJIHOM nepeMeHHoﬁ. CucreMnl
JIMHEUHBIX HCPABCHCTB C OI[HOI71 nepeMeHHoﬁ.

DOyHKIUH

[Tonstue dynkuu. O6nacTh onpeneaeHus] 1 MHOXECTBO 3HadeHH (QyHKIuU. CrocoOsl
3aanusl QyHKIUIL.

I'paduk ¢yuknun. Urtenune cpoiictB QyHkuuu mno e€ rpaduxy. IIpumepsr rpaduxos
(GYHKIHH, OTPAXKAIOUINX PEaTbHBIC TPOIECCHI.

OyHKIWH, OMUCHIBAIOIINE TPSIMYI0 U 00paTHYIO MPOMOPIHUOHAIBHBIC 3aBUCUMOCTH, MX
rpadpuxu. OyHkuun y =x2, y =x3, y = x, y=|x|. I'paduueckoe penieHre ypaBHEHU U CUCTEM
YpaBHEHUHU.

9 KJIACC
Yucna v BoIYMCTICHUS

PanmonansHbIC yncia, UppalMOHAIBHBIE YHCIIa, KOHEYHBIC M OCCKOHEUHBIC JIeCATUYHBIC
npoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIBHBIC YHCIA KaK OCCKOHCYHBIC
JIecsATUYHbIE  apoOu. B3auMHO  OZHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOXKECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apUPMETUISCKHE NCHCTBHS C ICHCTBUTEILHBIMU
YUCIIAMH.



Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHPA, JIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MUDpE.

HpI/I6HI/I)KéHHOG 3HAa4YCHUC BCJIIMYMHBI, TOYHOCTb HpI/I6J'II/I)KCHI/I$I. OprrHeHI/Ie YUCCII.
HpI/IKI/I,I[Ka " OLICHKaA pe3yJIbTaTOB BBIYMCIICHHH.

YpaBHeHNSI 1 HEPABEHCTBA
JInnelinoe ypaBHeHue. Penienre ypaBHEHUH, CBOIAIIMXCS K JIMHEMHBIM.

KBagparnoe ypaBHeHue. PemeHne ypaBHEHMI, CBOJAIIMXCA K  KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUH TpPETbed M 4YETBEPTOM CTEIECHEU
Pa3JIoKEHUEM HA MHOKHUTEIIH.

Pemienne  npoOHO-panMOHANBHBIX ~ ypaBHEHHMHA.  PemeHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMsl MepeMEeHHbIMU U ero rpaguk. Pemenue cucreM IBYX JMHEWHBIX
YpPaBHEHUN C JByMs II€pEMEHHbIMHU. PellleHHe CHCTeM ABYX YPAaBHEHUH, OJAHO M3 KOTOPBIX
JUHEWHOoe, a JIpyroe — BTOpol creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl YpPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 33724 aNreOpandeckuM CIIOCOOOM.
UucnoBbie HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OAHOM NepeMeHHOW. PerieHue cuctem JIMHEHHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHoW. KBaaparHele HepaBeHCTBA. ['paduueckas WHTEpIIpETaIUs
HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUH

KBampatnunas ¢ynkuusa, e€ rpadux u cpoiictBa. [lapaGona, KOOpAMHATHI BEPIIMHBI
napaboibl, 0Cb CHMMETPHH 1apadoibl.

I'paduku pynkumii: y =kx,y=kx+b,y=k/x,y=x3,y= VX, y =|x| , ¥ BX cBOHCTBa.
Yuci0BbIE NOCTEI0BATEIHLHOCTH U MPOrpeccHu

[TonsiTHe UMCIOBOM MOCIIEI0BATEILHOCTH. 3aJaHUE [10CIIEJ0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u HopmyIoi n-To WieHa.

Apudmernueckass W TreoMmeTpuueckas mporpeccur.  Dopmynbl  n-TO  UJIeHA
apupMeTUYECKON U FreOMETPUUECKON MPOTrPECCH, CyMMBI IEPBBIX 71 YJICHOB.

N300pakeHne 4ieHOB apu(METHYECKOW M I€OMETPHUUYECKOM Nporpeccuil TOUKaMu Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 AKCITOHEHIIMATIbHBIA pOCT. CII0KHbIE IPOLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS IMPOrpaMMbI y4uyeOHOro Kypca «Anredpay
XapaKTepPU3YIOTCS:

1) naTproTn4yeckoe BOCIIUTAHUE:

MMpOABJICHUCM HHTEpECa K IMPOUHIJIOMY U HACTOALIIEMY pOCCHﬁCKOﬁ MaT€MAaTUKU,
OCHHOCTHBIM OTHOIICHHUEM K JOCTHXXCHUAM pOCCHﬁCKHX MAaTEMAaTHUKOB U pOCCHﬁCKOﬁ
MaTeMaTH4IeCKOM MIKOJIBI, K MCIIOJIb30BAHHUIO 3THUX ,I[OCTI/I)KGHI/Iﬁ B IpYrux HayKax U NPUKIIaIHBbIX

chepax;
2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpakJaHWHA W peau3alliu €ro Ipas,
IPEJCTAaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKUHMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TpyZi0BOE BOCIIMTAHME:

yCTaHOBKOﬁ Ha aKTUBHOC YYAaCTUC B PCHICHUH IHPAKTUYCCKHUX 3ada4 MaTeMaTH4eCKOn
HaIIpaBJICHHOCTHU, OCO3BHAHUEM BAKHOCTU MATCMATHYCCKOI'O O6paBOBaHI/I$[ Ha IMPOTSKCHHUU BCel
KHU3HHU OJId yCHGI.HHOfI HpO(l)eCCHOHaHLHOﬁ JACATCIIbHOCTH U PA3BUTUCM H606XOI[I/IMI>IX yMeHHﬁ,
OCO3HAaHHBIM BLI60pOM n IOCTPOCHHUEM HHI[HBHHyaHBHOﬁ TPaCKTOPHUH O6paSOBaHI/I${ u
JKN3HCHHBIX IIJIAHOB C y‘léTOM JIMYHBIX UHTCPCCOB U O6H.I€CTB€HHI>IX HOTpe6HOCT€ﬁ;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOOHUOHAJIIBHOMY M 3CTCTUYCCKOMY BOCIPUATHIO MATECMATHYCCKUX
O6’L€KTOB, 3aja4, peH.IeHPIﬁ, paccy;xz(eHI/Iﬁ, YMCHUIO BUACTH MATCMATHYCCKUC 3aKOHOMCPHOCTU B
HCKYCCTBC;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpHEHTAIMel B JESITEIHbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IMPEICTAaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs 4YeJIOBEKa, INPUPOAbI M OOLIecTBa, HNOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak cQepbl Yel0BEYECKOW JesITEeIbHOCTH, AITANOB €€ pa3BUTHI U
3HAYUMOCTH U1l Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM S3bIKOM MAaTEMAaTUKU U MaTeMaTU4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHMS MHUpPA, OBJIAJEHUEM IPOCTEHIIMMHM HAaBbIKaMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opmMuUpoOBaHHEe KYJBTYPbl  3/I0POBbS U
IMOLMOHAIBHOIO 0JIArONOJIyYns:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHUYeCKHWe 3HAHUS B HHTEpecax CBOETO 3J0POBbs,
BEJICHUS 37J0POBOr0 00pasa >KU3HU (3I0pOBOE MUTaHUE, cOATAaHCUPOBAHHBINA PEKUM 3aHITUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKA pediekcuu,
IIPU3HAHUEM CBOETO IIPaBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIpyroro 4eJIoBeKa;

7) 3K010rHYecKoe BOCIIMTAHHNE:



OpHCHTAICH HAa PUMEHCHUE MAaTeMaTHYCCKUX 3HAHWU JUIS pElICHUs 3a1ad B 00J1acTu
COXPaHHOCTH OKpYXKArolled Ccpebl, IUIAHUPOBAHHS TOCTYIKOB W OIIGHKA KX BO3MOXHBIX
MOCJEICTBUMA Ui OKpPYXKAIOMIeH Cpeibl, OCO3HAaHUEM TJI00ATBHOTO XapaKTepa AKOJOTHYECKUX
npoOJIeM U MyTel UX PelIeHNUS;

8) ajanTanusa K M3MEHAIUMCS YCJI0BUSM COLMATbHOH M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUAM B YCIOBUSAX HEONPENCIEHHOCTH, IIOBBILIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y APYTHX
Jrofied, mpuoopeTaTb B COBMECTHOM J€SITEIbHOCTH HOBBIC 3HAHMSI, HAaBBIKM U KOMIIETEHIUH U3
OIIBITA JPYTUX;

HE00XO0UMOCThIO B (JOPMUPOBAHUY HOBBIX 3HAHHI, B TOM 4Hciie (GOopMyIHpoBaTh UIEH,
MOHSTHS, TUIIOTE3bl 00 00BEKTAaX W SABICHHUSAX, B TOM YHUCIIE PaHEEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0 CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallUl0 KaK BbI30B, TpeOyIOIIUH KOHTPMEp, KOPPEKTHPOBATH IMPUHHUMAEMble DPELICHUS U
neicTBus, GopMyITUpOBaTH U OLIEHUBATHh PUCKH U TIOCIEIACTBHSA, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/1bHBbIE yHHBepcAJIbHbIE YieOHbIe JelCTBHA
Ba3oBble 1oruyeckue geiicTBUA:

o BBIABIATH W XapaKTEpPU30BaTh CYIIECTBCHHBIE IIPU3HAKUM MAaTEMAaTHYECKUX
00BEKTOB, MOHATHM, OTHOIIEHUN MEXAY MOHATHUAMHU, POPMYIUPOBATH ONPENEICHUS MOHITUM,
yCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKALMM, OCHOBaHMS JUIsI OOOOILEHHUS WU
CpPaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAIU3A;

o BOCIIPMHUMATB, (dopMynupoBaTh 51 peoOpa3oBHIBATH CYKJICHHUSL:
YTBEPAUTEIIbHBIE U OTPULIATENIbHBIE, €JMHUYHBIE, YACTHBIE U 001I1E, YCIIOBHBIE;
o BBIIBIIATH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M W IPOTUBOPEUYHsS B

(daxTax, JaHHBIX, HAOJMIOJACHUAX M YTBEPXKICHUSX, NpeAsaraTb KPUTEPUM Ul BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

L4 ACIaTb BbBIBOJBI C  HCIIOJIb3OBAHHMEM 3aKOHOB JIOTMKHM, HACAYKTHBHBIX H
WHAYKTUBHBIX YMOSaKHIO‘{CHI/Iﬁ, y'MOSaKJ'II-OLIeHI/Iﬁ 110 aHaJIOTUH,
L4 pa361/1paTL J0Ka3aTrCjIbCTBa MATCMATHYCCKHUX YTBep)KI[GHI/Iﬁ (HpHMHe n OoT

IPOTUBHOI'0), TPOBOJUTH CAMOCTOSITENIbHO HECJOXHBIE JI0KA3aTeIbCTBA MaTEeMaTHUYECKHUX
(axkTOB, BBICTpaMBaTh APTyMEHTAIUIO, NPUBOJIUTH IPUMEPBl U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PacCyK/ICHUS;

J BBIOMPATH CIIOCO0 penieHus y4eOHOM 3a7auu (CpaBHUBATh HECKOJIIBKO BAPHAHTOB
peuieHus, BHIOMpaTh HamOoJiee MOAXOMAIIUN C YYETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBrble ucciienoBaTebLCKue AeiiCTBHSA:

. UCIIOJIB30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUM HWHCTPYMEHT ITO3HAHMUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIHE MPOTUBOPEUUE, MPOOJIeMy, CaMOCTOSTEIbHO
yCTaHABIUBATh UCKOMOE M JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIIHUIO,
MHEHHE;



. MIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECJIOKHBIN YKCIIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAHUE 10 YCTAaHOBIICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Ty COOOIA;

o CaMOCTOSTENbHO (OPMYyIHUPOBaTh OO0OOIIEHHST W BBIBOABI IO pe3yjibTaTaMm
MpPOBEAEHHOTO  HAOJIOJCHUS, MCCIECIOBAHUS, OLEHHBATh JOCTOBEPHOCTh  IOJTYYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

o IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIIBUTATH
IMMPECAITIOJIOKCHHUA O €0 Pa3BUTHUHN B HOBLIX YCIIOBUAX.

Pab6ora ¢ undopmanmueii:

J BBISBIIATH  HEIOCTATOYHOCTh M M30BITOYHOCTh  HMH(pOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX Ul PELICHUs 3a/]auy;

J BbIOMpATh,  AHAJIU3UPOBaTh, CHCTEMAaTU3MPOBATH U  HHTEPIPETUPOBATH
UH(POPMALIMIO PA3TUYHBIX BUIOB U ()OPM TPEICTABICHUS;

o BbIOMpaTh (OpMy NpEACTaBICHUS HWH(OPMALMKU U WUIUIFOCTPUPOBATH pEIllaeMble
3aJa4uu CXeMaMH, AMarpaMMaMu, MHOHU rpaukoi U uX KOMOUHAIUSIMU;

J OLIEHUBATh HaAEKHOCTh HH(OPMALMU IO KPUTEPUSIM, MPEAJIOKEHHBIM yUUTEIEM

WK CPOPMYJIMPOBAHHBIM CAMOCTOSITEIHHO.
KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIEC YUeOHbIC 1eHCTBHA:

o BOCIIPUHUMATh U (DOPMYIHpPOBATH CYXJEHUS B COOTBETCTBUHM C YCIOBHUSIMH H
HeIsIMH  OOIICHMSI, SICHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U
IIICBMEHHBIX TEKCTaxX, JaBaTh IIOACHEHWS IO XOJy pEIIEHUs 3aJadd, KOMMEHTHPOBAaTh
MOJIyY€HHBIA PE3yNIbTaT;

o B XxoJle OOCyXJIeHUsl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY>KIAaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3aJauM, BbICKA3bIBaThb MWJIEM, HALEJICHHbIE HAa IIOMCK pEIIEHUs,
COTIOCTABJISITh CBOM CYXJACHUS C CYXIACHUSIMH JPYTHMX y4YaCTHHKOB Jauajora, oOHapy>KHWBaTh
pa3inuyure W CXOJCTBO IO3UIMHA, B KOPPEKTHOH (opme (HopMyaupoBaTh pasHOTIIACHS, CBOH
BO3PaKEHUS;

o NPEACTABISATh PE3YJIbTaThl PELIECHUS 3aJa4yd, SKCIIEPUMEHTA, HCCIEI0BaHuUs,
IIPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMarT BBICTYIUIEHHS C Y4ETOM 3ajad MPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH;

o MIOHUMAaTh U HCHOJb30BaTh IPEUMYIIECTBA KOMAHJHOM W WHIWBHUIYyaJIbHOU
paboThI IPH pelIeHNH yueOHbIX MAaTEeMAaTHUYECKUX 3a7a4;
o MPUHUMATh LEJb COBMECTHOW [EATEIIbHOCTH, IUIAHUPOBATh OpraHU3aLUI0

COBMECTHOM paboThl, paclpeneisiTh BUIbl PadOT, JOroBapuBaThbcs, OOCYXJIaTh IMpOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

o y4acTBOBaTh B TPYHIOBBIX (opMmax paboThl (00CyXIeHHsS, OOMEH MHEHHSIMH,
MO3rOBBI€ IITYPMbI W JIpyTHE), BBINOJIHATH CBOK 4acTh pabOThl M KOOPAWHUPOBATb CBOU
JEMCTBUS C IPYTHMMHU WIEHAMH KOMaH/Ibl, OIICHWBATh KA4eCTBO CBOETO BKJIJa B OOIIMI MPOIYKT
10 KPUTEPUSIM, CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe yHMBepcaJlbHbIe YUeOHbIe AelCTBUS

Camoopranuzanusi:

° CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM PEIICHHS 3a/1ayu (WM €ro 4acTh),
BBIOHpATh CIOCOO pelIeHUs: C y4ETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BaApUAHThI PELICHUM ¢ y4ETOM HOBOM MH(OpPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

L4 BJIaACTH criocodbamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpoueccca MW pe3yjibTara
pEeUICHUA MaTeMaTHU4YEeCKOM 3aJa4u,



o IPEABUACTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTb IIpU DPEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OLICHMBATHh COOTBETCTBHE pE3y/bTaTa JAEATEIbHOCTU IIOCTABICHHOM LEIH H
YCIIOBUSIM, OOBSICHATH NMPUYMUHBI JOCTUKEHUS WM HEIOCTH)KEHUS LENH, HaXOAWUTh OILINOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJbTATbBI

K konny oOyuenus B 7 KJjacce 0OydalIIUWCA TOMYYUT CIEAYIOLIUE MPEAMETHBIC
pe3yNbTaThI:

Yuciaa ¥ BLIYUCJIEHUSA

BeImonHATh, coueTast yCTHBIE M NMUCBMEHHBIE NPUEMBI, apU(PMETHYECKHE JCHCTBHS C
paloOHAJIbHBIMUA YUCIIAMHU.

HaxonuTe 3Ha4eHUS YMCIIOBBIX BBIPAKEHHUH, MPUMEHSTh pa3HOOOpa3HbIe CHOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKCHHH, COAEPKAIIMX OOBIKHOBEHHBIC U
JIeCATUYHbIE JpoOu.

[lepexoauTb OT OJHON (GOPMBI 3aMKUCH YUCEN K APYTroi (MIpeoOpa3oBhIBaTh JECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTM B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YHOPSA0YMBATh PALIMOHAJIbHBIE YUCIIA.
OKpyrisTh yncIa.

BreimonHaTh IIPUKUAKY U OLCHKY pE3yJibTaTa BLI‘IHCJ'IGHHIZ, OLICHKY 3HAUCHUH YMCIIOBBIX
BI)Ipa)KeHI/If/'I. BreimonaHsITh HGﬁCTBI/IH CO CTCIICHAMM C HAaTypaJIbHBIMH ITOKA3aTCJISIMU.

HpI/IMeHHTB IMMPU3HAKH ACIIMMOCTHU, PA3JIOKCHUC HAa MHOKHUTCIIN HATYPAJIbHbIX YHUCCII.

Pemarsn INPAaKTUKO-OPHUCHTUPOBAHHLIC 3aJda4d, CBA3AHHBIC € OTHOIICHUCM BCJIWYMH,
MMPpOMNMOPHHUOHAJIBHOCTBIO BCIIMYUH, IIPOUCHTAMHU, UHTCPIIPETUPOBATL PE3YJIbTAThI PCIICHUS 3aaa4
C y‘{éTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpuBaCMbIX 00BEKTOB.

AnareOpanyeckne BbIpaKeHU s

Hcnonb3oBath anre6pa1/1qecxy}0 TCPMHUHOJIOTUKO W CHMBOJIUKY, I[IPUMCHSATH e€ B
IMpouecce OCBOCHUA yqeGHoro MartepuaJia.

HaXOIH/ITB 3HA4YCHUA 6y1(B€HHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aaHHbIX 3HAYCHHUAX ITCPCMCHHBIX.

BrimonsATe peoOpa3oBaHus [ENIOT0 BHIPAKEHHSI B MHOTOWICH NMPUBEICHUEM ITOA00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINIONMHATE yMHOKEHME OJHOWIEHA HAa MHOIOWIEH M MHOIOYIEHAa HAa MHOTOYIEH,
IPUMEHATH (POPMYJIbI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH.



OC}’H.IGCTBJ'IHTB Pa3JI0KCHHUEC MHOI'OYWICHOB HAa MHOXKHUTCIM C IIOMOIOBIO BBIHCCCHHUS 3a
CKOOKH O6H.I€FO MHOXUTCJIA, TPYINIIAPOBKU CJIAra€MbIX, IMPHUMCHCHUA (1)OpMy.]'I COKpaH_IéHHOFO
YMHOXCHHA.

HpI/IMeHHTB Hp606paBOBaHI/I$[ MHOI'OWICHOB I PCHICHHA PpPa3IMYHbIX 3aJa4d U3
MAaTCMaTUKHU, CMCIKHBIX ITPECIAMCTOB, U3 peaﬂBHOﬁ IIPpaKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HaTypalbHBIMU MMOKA3aTEISIMU AJIs IPEOOPa30BAHHUS
BBIPAKEHUI.

YpaBHeHNSI 1 HEPABEHCTBA

Pemate sMHEVHBIE YpAaBHEHUS C OJHOM NEPEMEHHOW, IMPUMEHSS MpaBWIA IIepexoja OT
UCXOAHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUH.

[TpumensTh rpaduueckre METO bl IPU PEIICHUH TUHEWHBIX YPABHEHUN U UX CUCTEM.

[TogOupare mpumepbl Map YUCEN, SBISIOMUXCA PEUICHUEM JIMHEWHOTO YPaBHEHHS C
JIBYMsI IEPEMEHHBIMMU.

Ctpouth B KOOPIMHATHOW IIJIOCKOCTH TpaduK JUHEWHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMH, TIOJIB3YSCh TPAQUKOM, IPUBOIUTH IPHUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucTeMbl IBYX JHMHEHHBIX ypaBHEHHH C JIByMs NEPEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocTaBisiTh M peniaTh JMHEHMHOEC YPAaBHEHUE WM CHCTEMY JMHEWHBIX YpaBHEHHH I10
YCJIOBHUIO 3aJa4du, HHTCPIPETHUPOBATH B COOTBETCTBUM C KOHTCKCTOM 3aJdaydu HOHy‘IeHHI)II\/JI
pe3yJibTar.

DOyHKUMH

I/I3o6pa>1<aTL Ha KOOpI[HHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYHOIIIUC 3a/JlaHHBIM
KOoOpAuHaTraM, Jiydu, OTPE3KH, HWHTCPBAJIbl, 3allUCbIBATh YHUCJIOBBIC IMPOMCKYTKH Ha
aﬂre6pqueCKOM SA3BIKEC.

OtmeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpJIWHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKIMi. CTpouts rpaduk QyHKINU y = [X|.

OnuceiBath ¢ MOMOLIbI0 (YHKUMNA HU3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMU:
CKOpPOCTb, BpEMsI, PACCTOSHUE, II€HA, KOJIUYECTBO, CTOMMOCTb, MPOM3BOIUTEIBLHOCTh, BPEM,
00BbEM paboTHI.

Haxoauth 3HaueHue (bYHKI_II/II/I 110 3HAYCHUIO €& ApryMcCHTA.

[Tonumarp rpaduueckuii cnoco0 MpeacTaBieHHs U aHalu3a UH(pOpMALUK, U3BJIEKATh U
UHTEPIPETUPOBATh HH(POPMALIHIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kjiacce oOydaromuiics MOJYYHT CIEAYIOIINE IpPEAMETHbIC
pe3yJIbTATHI:



Yucjaa 1 BLIYHCJIEHUSA

Hcnonb30BaTh HauajdbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHUCEN JUIS
CpPaBHEHHUSI, OKPYIJICHUS M BBIYHCICHUHN, HM300pa)kaTh NEUCTBUTENbHBIE YMCIA TOYKAMH Ha
KOOPJMHATHOMN MPSAMOIA.

HpI/IMeHHTB IIOHATHUC apI/I(bMeTI/ILIGCKOFO KBaJApaTHOI'O KOPHA, HAXOAUTb KBaJApPaTHLIC
KOPpHHU, UCIIOJIB3YH IIPU HGO6XO,I[I/IMOCTI/I KaJIbKYJISITOP, BBIIIOJIHATD Hp606paBOBaHI/IH BLIpa)KeHHﬁ,
COACPpKaINX KBAAPATHBIC KOPHU, UCITIOJIb3Y: CBOICTBa KOpHeﬁ.

Hcrnonp30Barh 3anmucu OOJIBIIMX M MaJbIX YUCEI C MOMOIIBIO JIECATUYHBIX ApOOeH U
crenener yncia 10.

AnreOpanyeckne BbIPaKeHU s

HpI/IMeHHTB INOHATHC CTCIICHHU C NICJIBIM IIOKAa3aTcCJICM, BBIIIOJIHATDH Hp606p330BaHI/IH
BLIpa)KeHHfI, CoACPIKAINUX CTCIICHHU C LCJIbIM I1IOKAa3aTCJIICM.

BbINONHATE TOX/AECTBEHHBbIE NpeoOpa3oBaHMs PallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
IpaBWJI AEUCTBUN HAJ MHOTOWIEHAMU U aNreOpanyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIIH.

[IpumensaTh mnpeoOpa3oBaHMsI BBIPAKEHUN [ pelIeHHs] pa3iuYHbIX 3a]ad U3
MaTeMaTHKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarsn HHHeﬁHLIe, KBAaAPATHLIC YPABHCHUA U PAllUOHAJILHBIC YPABHCHHS, CBOASAIIUCCA K
HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU.

HpOBOZ[I/ITL HpOCTGﬁH.IPIG HCCIICAOBaHUA ypaBHeHI/Iﬁ 1 CUCTEM ypaBHeHHﬁ, B TOM 4YHCJIC C
IMPUMCHCHUCM rpa(bnqecxnx Hpe,Z[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIMK YPaBHCHHUC WA
CHUCTCMa ypaBHeHI/Iﬁ peumcHusAda, €CJIiu UMCCT, TO CKOJIbKO, U npoqee).

[lepexonuth OT cioBecHOW (GOPMYITHPOBKM 3a7auu K €€ anredpanyeckoil Mojenu c
MOMOIIbIO COCTABJICHUS YpaBHEHHsS] WJIM CHCTEMbl ypaBHEHUH, HWHTEPIPETHPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l TIOJTYyYCHHBIN pe3yibTar.

HpI/IMeHHTB CBOMCTBA YHUCIOBBIX HCPABCHCTB AJIA CPAaBHCHUSA, OLICHKH, PCIIATH JIMHEHUHBIC
HCpaBCHCTBA C OJIHOM nepeMeHHoﬁ n HX CHUCTCMBI, OaBaTb rpa(bnquKy}o HIUIFOCTpAalnuIo
MHOXXCECTBA peH_IeHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKUMH

[loHuMaTh W WCHONB30BaTh (YHKIMOHAIBHBIE TMOHATHS W  SI3BIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNeNsATh 3HadeHHe (YHKLUMU IO 3HAYEHUIO apryMeHTa,
OIpesieNATh CBOUCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduKu dJIeMEHTapHBIX QYHKINN BHIA:



y =k/x, y=x2,y =x3,y = |x|, y = VX, OnHcbIBaTh CBOICTBA YHCIOBOH (DYHKIMH 10 €&
rpaduxky.

K konmy oOyuenus B 9 kJjacce oOydaIuics TOMYYUT CIEAYIOLIUE IMPEAMETHBIC
pe3yNbTaThI:

Yucjaa ¥ BEIYUCJIEHUSA
CpaBHHBATh U YIOPSA0YMBATH PAlMOHATBHBIC U UPPALIMOHAIILHBIE YHCIIA.

BremomHATE apI/I(l)MCTI/ILIeCKI/IC I[GﬁCTBHH C paliMOHaJIbHBIMU YUCIIAMH, COUCTasd YCTHBIC U
IIMCbMCHHBIC HpI/IéMbI, BBITTOJIHATDb BBIYHUCJICHUA C HPppallHOHAJIIBHBIMU YU CJIaMU.

HaXOI[I/ITB 3HAYCHUS CTCIICHEH C O ECJIBbIMH IIOKA3aTCIIAMU U KOpHefI, BbIYUCIATH 3HAUYCHUA
YU CJIOBBIX BI)Ipa)KeHI/II\/JI.

OprrJ'ISITB JEHUCTBUTEIILHBIC 4ucia, BBIIIOJHATL HNPUKHUIAKY PE3yJIbTaTa BBI“IPICJ'IGHPIIZ,
OLCHKY YHUCJIOBBIX BI)Ipa)KeHI/II;'I.

YpaBHeHNSI 1 HEPABEHCTBA

Pemarp nuHeliHple W KBaJpaTHbIE YpaBHEHUS, YPaBHEHHS, CBOJSIIMECS K HHM,
npocTeiiiue ApoOHO-pallMOHATIFHBIE YPABHEHUS.

Pemartns cucteMnl ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMs NIEPEMCHHBIMU U CUCTEMbI IBYX
ypaBHeHHﬁ, B KOTOPBIX OJHO YPAaBHCHUC HC SABJISICTCA JIMHEHHBIM.

Pemars TekcTOBBIC 3amauu anre6pa1/1qec1<I/IM crmocoboMm ¢ IIOMOIIBXO COCTAaBJICHHUA
YpaBHCHU: UJIU CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.

HpOBOZ[I/ITL HpOCTGﬁH.IPIG HCCIICAOBaHUA ypaBHeHI/Iﬁ 1 CUCTEM ypaBHeHHﬁ, B TOM 4YHCJIC C
IMPUMCHCHUCM rpa(bnqecxnx Hpe,Z[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIMK YPaBHCHUC WA
CHUCTCMa ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMCCT, TO CKOJIbKO, U npoqee).

Pemars nuHeliHbIC HCPABCHCTBA, KBAJApPATHBIC HCPABCHCTBA, 1/1306pa>1<aTL PCUICHUC
HCPABCHCTB Ha YUCIIOBOM HpHMOﬁ, 3allMCbIBATh PCHICHHUC C ITIOMOIIBIO CHUMBOJIOB.

Pemrate cumcTEMBI JIUHEHHEIX HCPAaBCHCTB, CHUCTECMbl HCPABCHCTB, BKIIOYAIOUINEC
KBaJApaTHOC HCPABCHCTBO, I/1306pa)KaTI> peICHUEC CUCTEMbI HCPABCHCTB Ha YHCI0BOH HpHMOﬁ,
3allMCbIBATh PCHICHHUC C IOMOIIbIO CHUMBOJIOB.

Hcnosnb30BaTh HEPABEHCTBA MPY PELIEHUH PA3JIMYHBIX 3a7a4.
DOYyHKIUH

Pacrnio3HaBaTh ()yHKIMM M3YYEHHBIX BUIOB. [10Ka3bIBaTh CXEMATHUECKU PACIOJIOKCHHE
Ha KOOPJMHATHOW TUIOCKOCTU rpadukoB GpyHKumid Buga: y = kx, y =kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3 y=1Vx y = |x|, B 3aBHCHMOCTH OT 3HaYeHHI KO>(HUIHEHTOB, OIICHIBATH
CBOWCTBA (PYHKITHIA.

Crtpouth U M300pakaTh CXEMaTHUECKH TPaQUKH KBAJAPATUYHBIX (DYHKIIHA, OIMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA 1O UX TpauKam.



PacnioznaBate  kBampatuuHyl GYHKIUIO 10  (Qopmyrne, NPUBOAUTH MPUMEPHI
KBaJIpAaTUUHBIX QYHKIUI U3 peanbHOMN )XU3HU, (PU3UKU, TEOMETPHUH.

YuciaoBble MOCJIAE0BATEIbHOCTH U nmporpeccuu

Pacrnio3naBath apI/I(bMeTI/I‘leCKyI-O U TCOMETPHUYCCKYIO IMPOrpeCCUU IIPU PA3HBIX crocobax
3aJaHus.

BEIONHATE BBIUMCIIEHUS] C HMCIOJIB30BaHUEM (OPMYJT N-ro 4wieHa apu(METHUECKOW U
TEOMETPUUYECKOM IPOTPECCH, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa>1<aTb YJICHBI ITOCJICA0BATCIbHOCTH TOUYKaAMH Ha KOOpZ[HHaTHOfI IIJIOCKOCTH.

Pemare 3aaun, CBSI3aHHBIE C YHUCIOBBIMH MOCJIEIOBATEILHOCTSMH, B TOM YHCIIEC 3a0a4l
U3 peasTbHOM KU3HHU (C MCIIOJIb30BAHUEM KAIIBKYISITOPA, IU(DPOBBIX TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoimuecTBo yacoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
) NPOrpaMMbI Beero Konrtpoabubt | IIpakTHdeckH | ofpasoBaresbHbIe
e paﬁoTbI (Y paﬁoTbl pecypchl
| Yucina u BeluKciieHus. PalimoHanbHbIe )5 | bu6mmorexa [{OK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Anrebpandeckue BoIpaXKCHUS 27 1 hitps://m.edsoo.rw/7f415b90
bu6mmoreka [{OK
2 1
3 ¥/ PABHCHNS I HCPABCHCTE 0 https://m.edsoo.ru/7f415b90
bu6mmorexa [{OK
4 K . D 24 1
OOPAUMHATH! H rpagiki. Dymkiui https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
5 IT 000 6 1
OBTOPEHHC H ODODIHEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0

8 KUIACC
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KoimuecTBo yacoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
) NporpamMMsl Beero Konrtpoabubt | IIpakTHveckH | ofpasoBaTesbHbIe
e padoThbl e padoThI pecypebl
1 Uucna u Beruncienus. KBaaparabsie KOpHU 15 bubmuorexa HOK
' P P https://m.edsoo.ru/7f417af8
5 Uucna u Berauciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmorexa [IOK
[I0Ka3aTeieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIpaKCHUS. 5 1 bubnmnorexa [JOK
KBanparusiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BhIpaKCHUS. 15 1 bubanorexa [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuotexa [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bubanorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6 OK
7 YpaBHeHus u HepaBeHcTBa. HepaBeHcTsa 12 1 hEDJsI:I;I/(r)rTl.GeIiiaS(]){).ru 7641713
8 Oyukiuu. OCHOBHBIE OHITHS 5

bu6mmorexa [{OK
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
? Dynkumn. Hucnossie pyniunn ? https://m.edsoo.ru/7{417af8
bu6mmorexa [IOK
1 IT 2
0 oBTOpeHHe 1 0000weHHe 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
9 KUIACC
KoimyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/u NporpamMmel Beero Kontponsn | IlpakTHueck | ofpasoBaTesibHbIE
ble padoThbI ue padboThbl pecypebl
| Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [JOK
OJIHOH NepeMeHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 | bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK

4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps-//m.cdsoo.rw/7f419d08
bubmuoreka [JOK
5 O 16 1
YKL https://m.edsoo.ru/7f419d08
bu6 OK
6 YucnoBble TOCIEA0BATEIBHOCTH 15 1 hgp::jl/cr:.GeKdascl){).ru 17£419d08
7 [ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs 13 | bubnmnoreka [JOK
3HaAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
MHOYPOYHOE IINIAHUPOBAHHUE
7 KJIACC
KosauyecTBO 4acoB
Hara DJIeKTPOHHBbIE HU(PPOBBIE
° K
Nen/m | Tema ypoka OHTPOJIb IpaxTHuec U3ydeH | oOpa3oBaTe/ibHbIE
Bcero HbIE us pecypchl
KHe padoThbl
padoThbI

[TonATHE panMOHAIBHOIO YKCIa
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Apudmerndeckue T1eUCTBUS C

2
palroOHATbHBIMU YHCIAMH
3 Apudmerndeckue T1eUCTBUS C
palroHATbHBIMU YHCIAMH
4 Apudmernueckue eiUCTBUS C
palloOHATBHBIMH YHCIIAMU
5 Apudmerrdeckue T1eUCTBUS C
palroOHATbHBIMU YHCIAMH
6 Apudmerrdeckue T1eUCTBUS C
palroOHATbHBIMU YHCIAMH
7 CpaBHeHue, ynops0uuBaHue
palMOHATBHBIX YHCEIT
g CpaBHeHue, ynopsijounBaHue
paloOHATbHBIX YUCEI
9 CpaBHeHue, ynops0uuBaHue
palMOHATBHBIX YHCEIT
bu6mmoteka [IOK
10 CreneHsb ¢ HaTypajIbHBIM [TOKa3aTeNeM »
https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
11 Crenensb ¢ HaTypaJIbHBIM [1OKAa3aTEIEM

https://m.edsoo.ru/7{421382
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https://m.edsoo.ru/7f421382

bubnuoreka [JOK

12 CreneHb ¢ HaATYpaJIbHBIM IMOKa3aTEIeM
P https://m.edsoo.ru/7f42154¢
13 C bubnuoreka [JOK
TETICHb C HATypaJIbHBIM ITOKa3aTelIeM
P https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypajIbHBIM [TOKa3aTeNEM
15 Penienne ocHOBHBIX 3a/1a4 Ha APOOH,
MPOIEHTHI U3 PEATLHOU MPAKTUKH
16 Pemrenne ocCHOBHBIX 3a/1a4 Ha ApoOOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTHKH
17 Penienne oCHOBHBIX 3a/1a4 Ha APOOH,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
18 Pemrenre ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIICHTHI U3 PEATbHOU MPAKTHKH
19 [Ipu3Haky ACIUMOCTH, Pa3I0KESHUS HA
MHO>KUTEJIN HATypaJIbHbBIX YHCEll
20 [Ipu3Haku JeTMMOCTH, PA3JIOKCHHS Ha
MHO>KUTEJIA HATYyPAIbHBIX YUCEIT
)1 Peanbnpie 3aBucumoctu. [Ipsmast u oopatHas

IMPONOPHHUOHAIIBHOCTH
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https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbubie 3aBucumocT. [Ipsimas u oOpatHas

22
MPOTOPITUOHAIBHOCTH
7 Peanbnpie 3aBucumoctu. [Ipsmast u oOparHas
MPOIOPITUOHAIBHOCTH
24 Peanbubie 3aBucumoct. [Ipsimas u oOparHas
MPOMOPIIUOHAIEHOCTH
)5 KoHTponbHas pabora 1o Teme
"PannonanpHbIe ynuciaa'
26 5 bubmuoreka [JOK
KBECHHbBIC BBIPAKCHUS
y P https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 Dopmybl
29 [Tepemennsie. JlomycTuMble 3HAYCHUS
MePEMEHHBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAKEHU,
30 af:: ; € CK00o g ene 5 0J100 buomiorexa LOK
KpPBITHE CKOOOK U MPUBEACHUE IT0JO0HBIX
packp P https://m.edsoo.ru/7f41fata
cllaraeMbIX
IIpeoOpa3zoBaHue OYKBEHHBIX BHIPAKCHU,
peobp Y P bubnuorexa [JOK
31 PacKphITHE CKOOOK M IMPUBEICHUE MOA00HBIX

cJlara€MabIX

https://m.edsoo.ru/7141{d70
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,

32 PacKphITHE CKOOOK M IMPUBEICHUE MOJ00HBIX
caracMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 packpsITHE CKOOOK U TIPUBEICHUE MTOJO0HBIX
claracMbIX
34 CBoiicTBa CTENEHU C HATYPAIbHBIM bubmmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7t421382
35 CBolicTBa CTENIEHU C HATYPAJIbHBIM bubnuoreka [IOK
IoKa3aTelieM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f4218be
bubnnoreka [JOK
37 M
HOTOTICHE! https://m.edsoo.ru/7f42276e¢
38 MHoro41eHsl bubmmorexa [OK
https://m.edsoo.ru/7f422930
39 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422at2
40 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK

MHOI'O4JICHOB

https://m.edsoo.ru/7{422cc8

22



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
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CJ'IO)KGHI/IG, BbBIUUTAHUC, YMHOXKCHUC

bubnuoreka [JOK

41
MHOT'OYJICHOB https://m.edsoo.ru/7{422fca
47 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7{423182
43 DopMyITBl COKPAILIEHHOTO YMHOKEHUA bubmorexa [IOK
PMYJIHL coRpatt m https://m.edsoo.ru/7f42432a
44 DdopMyIIbl COKPAILIEHHOTO YMHOKEHUA bubmmorexa LOK
pMY pail ™ https://m.edsoo.ru/7{42464a
45 DopMyIIel COKpaIEHHOTO YMHOXEHUA bubmorexa [OK
PMY patt y https://m.edsoo.ru/7{424c12
46 DopMyITBl COKPAILIEHHOTO YMHOKEHUA bubmorexa [IOK
pMY pail ™ https://m.edsoo.ru/7{424£d2
47 DopmyIiel COKpaIliEHHOI0 YMHOKEHUA bubmorexa [OK
PMY patl y https://m.edsoo.ru/7f4251d0
48 Pasnoxenne MHOrO4wIEHOB Ha MHOKUTEINA bubmorexa [IOK
https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOTOYWIEHOB HA MHOXKUTEITH bubmorexa [IOK
https://m.edsoo.ru/7f4237fe
bubnuorexa [JOK
50 Pasnoxenne MHOrO4wIEHOB Ha MHOKUTEINA

https://m.edsoo.ru/7f4239de
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https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
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https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
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51

Paznoskenne MHOTOYJICHOB Ha MHOXKHUTEIN

Kontponbnas pabota no teme

52 n n
AnreOpanyecKue BhIpaXKEHUS
53 YpaBHeHwHe, IpaBuiia IpeoOpa3oBaHuUs
ypaBHEHUSI, PABHOCHJIBHOCTD YpaBHEHUN
54 JInneliHOE ypaBHEHHE C OHOW IIEPEMEHHOM,
peuieHue JIMHENHBIX YPAaBHEHUI
JIuneliHoe ypaBHEHHE C OHOW NTEPEMEHHOM, bu6mmoreka [IOK
55 . .
pelleHne JIMHEHHBIX YpaBHEHUI https://m.edsoo.ru/7f420482
56 JInHeliHOE ypaBHEHHE C OAHOW IIEPEMEHHOM,
peueHue JIMHENHBIX YPAaBHEHUI
57 Pemenue 3aga4 ¢ noMoIIbIO ypaBHEHUH bubmmorexa [OK
ICHU Y C IIOMOIIb BHCHMI
A R0 P https://m.edsoo.ru/7f42064¢
53 P . bubnuorexa [JOK
eIICHHUE 3a/1a4 C IOMOIIBIO YpaBHEHUHN
A RO P https://m.edsoo.ru/7f420806
59 Pemienue 3amayu ¢ moMoIIbIO YpaBHEHUI bubmmorexa LOK
ICHU Y C IIOMOIIb BHCHMI
8 Hioyp https://m.edsoo.ru/7f4209a0
. bu6mmoreka [IOK
60 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUH

https://m.edsoo.ru/7{420ebe
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https://m.edsoo.ru/7f42064e
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https://m.edsoo.ru/7f4209a0
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JIuHeliHoe ypaBHEHHUE C IBYMS

bubnuoreka [JOK

61
MIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
62 JIuHeliHoe ypaBHEHHUE C IBYMS bubnuoreka [IOK
MIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YPABHEHUH C bubnmoreka [JOK
JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMsI IEPEMEHHBIMU
65 Cucrema ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMsI IEPEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMsI TIEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHUM bubmnorexa LIOK
P https://m.edsoo.ru/7f4284de
68 Pewienue cucrem ypaBHeHUM Brbmmorexa LIOK
P https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHUM Brbmmorexa LIOK
P https://m.edsoo.ru/7f4287d6
70 Pewienue cucrem ypaBHeHuUM
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https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
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71

Pemenue cucrem ypaBHeHUM

KoHntponbHas padora o teme "JIuHeHbIC

bu6mmoreka [IOK

72
ypaBHEeHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit Brbmmorexa LIOK
b P https://m.edsoo.ru/7f41de76
bubnuoreka [JOK
74 q
HICTTOBBIC HIPOMEACYTIEH https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 PaccrosiHue Mexty 1ByMs TOUKaMHU
KOOPJAMHATHOM MpsiMOi
77 Paccrosiaue Mex 1ty IByMs TOUKaMHu
KOOPJIHMHATHOM IIPSIMOM
73 [IpsMoyronbHas cucTeMa KOOpAMHAT Ha bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cuctemMa KOOpIAUHAT Ha bu6mmoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnnoreka [JOK
80 IT
puMepsI rpapuKOB, 331aHHBIX (HOPMYTaMH https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYTaMU

bubnnoreka [JOK
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https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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https://m.edsoo.ru/7{41ed80

82 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu
83 Yrenue rpadMKoB peaabHbIX 3aBUCHUMOCTEH bubmiorexa IOK
P P https://m.edsoo.ru/7f41ea24
84 Urenue rpa)ukoB pealbHbIX 3aBUCHMOCTEN
bubnuoreka [JOK
I1
83 OHATHE (yHKLHH https://m.edsoo.ru/7f41ef06
86 ['paduk pynkuIHN
bubnuoreka [JOK
87 i i
CBofictaa pymiwuii https://m.edsoo.ru/7{41{078
. . bubnmoreka [JOK
88 Cofictsa pymuiii https://m.edsoo.ru/7f41f1fe
89 Jluneiinas QyHkIus bubmiorexa IOK
yHKL https://m.edsoo.ru/7f427282
. bu6mmoteka LIOK
%0 Juneiinas dymKuma https://m.edsoo.ru/7f427412
b K
91 [TocTpoenwue rpaduka TUHEHHON QyHKINH nbmmorexa L0

https://m.edsoo.ru/7{f426d1e
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https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
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92 [Toctpoenue rpaduka TMHEHHON HYHKITUN
93 ['paduk pynkuuum y =x|
94 ['paduk pynkuum y =x|
K 0 "K
o | oo e Ko
P P YR P https://m.edsoo.ru/7f41£50a
poBepoyHas pabora
96 HroroBast KoHTpoIbHAs paboTa / bubnuorexa [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB
Kypca 7 kiacca, 00001IeHe 3HaHHUH
08 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB bu6mmoteka [IOK
Kypca 7 Kimacca, 0000IIeCHIE 3HAHHIA https://m.edsoo.ru/7{429{32
99 [ToBTOpEHNE OCHOBHBIX TOHITHIA U METOJIOB bu6mmoreka [IOK
Kypca 7 kiacca, 00001IeHe 3HaHHUH https://m.edsoo.ru/7{42a0e0
100 IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 Kinacca, 0000IIeHIe 3HAHHA
101 [ToBTOpPEHNE OCHOBHBIX MOHATHI U METOOB bu6mmotreka [IOK
Kypca 7 xiacca, 00001eHre 3HaHUH https://m.edsoo.ru/7f42a27a
102

IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB

bubnnoreka [JOK
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https://m.edsoo.ru/7f41f50a
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Kypca 7 knacca, 00001IeHre 3HaHHUH

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

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
8 KJIACC
Koamyectso sacon Hdara DJIeKTpOHHbIE LN (POBbLIE
Ne ni/m Tema ypoka Beero Kourponsn | Tpaxriaec U3y4eH o0pa3oBaTe/ibHbIE
ble padoTbl | KHe padoThl i pecyper!t
1 KBagpaTHbIil KOpEHb U3 YKCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bu6mmoreka [{OK
2 I1 0 1
OHATHE O HPPatHOHaIbHOM HHEIC https://m.edsoo.ru/7f42eaaa
3 JlecsaTHYHbIC MPUOTKCHHS |
HUPPAMOHAIILHBIX YHCETT
4 JlecsiTHuHBIC TPUOITMIKCHHUS I
HUPPALMOHATIBHBIX YHCET
5 JlelicTBUTENbHBIC YUCTIA 1
6 CpaBHeHME ICUCTBUTEIBHBIX YHCEI 1
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00BEKTOB OKPYXKAIOIIEro Mupa (ot

7 CpaBHeHUE 1EHCTBUTENBHBIX YHCET
8 ApudmeTndeckuii KBaJpaTHBIN KOPEHB
9 VYpaBHeHue Buja X* = a
10 CaoiicTBa apu(PMETHICCKUX KBAIPATHBIX bubnuorexa [JOK
KOpHei https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(METHICCKUX KBAIPATHBIX bubmuorexa [JOK
KOpHei https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHue YUCITOBBIX BBIpAKCHUH, bubnmnorexa [JOK
coJiep KaIiuX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[IpeoOpa3oBaHUe YHCIOBBIX BBIPAKCHHIA, bubnuorexa [JOK
13
coJiepKalnX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHKe YUCITOBBIX BBIPAKCHUH, bubnnoreka [JOK
coJiepKaluX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7142e0be
[IpeoOpazoBaHue YUCITOBBIX BBIpAKCHUH, bubnmnoreka [JOK
15
coJiep KalrX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CrteneHsb ¢ [eNIbIM IToKa3aTesIeM bubnuorexa LIOK
t https://m.edsoo.ru/7f4354a4
17 CraHjapTHas 3ammich uncia. Pazmepsl brbmorexa [IOK

https://m.edsoo.ru/7f436098
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QJICMCHTAPHBIX YaCTUIl 1O KOCMHUYCCKUX
O6’b€KTOB), JJIUTCIIbHOCTD ITPOLICCCOB B
OKpYKaromeM MHUpe

18 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTelIeM bubmmorexa [OK
i https://m.eds00.ru/7f435648
19 CBOICTBA CTEIIEHHU C I[EJILIM IIOKA3aTEIEM bubmorexa [TOK
i https://m.eds00.ru/7f435648
20 CBoiicTBa CTEHEHH C LIEJIBIM ITI0Ka3aTelIeM bubmorexa [OK
H https://m.edsoo.ru/7f435648
21 CBoiicTBa CTEHEHH C LIEJIBIM ITI0Ka3aTelIeM bubmorexa HOK
H https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C L[EJILIM IIOKA3aTEIEM bubmmorexa [TOK
H https://m.edsoo.ru/7f435ed6
23 KBanpatHbiii TpéxuiieH
24 KBagpartsslii TpéxuineH
)5 Pasnosxenne kBaapaTHOro Tpéx4saeHa Ha bubanorexa HOK
MHOYKUATEIHN https://m.edsoo.ru/7142{d38
26 Paznoxxenue kBagpaTHOTO TPEXUIICHA Ha bubnmnorexa [JOK

MHOXHUTCIN

https://m.edsoo.ru/7{42{d38
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https://m.edsoo.ru/7f42fd38
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KonTponbhas pabota no Temam

bu6mmoreka [{OK

27 KBaﬂpaTHLie KOPHI. C"TeHeHH' https://m.edsoo.ru/7f42ec80
KBanpaTHbIii TpexuieH
bubmuoreka [JOK
28 Anre6 5
JITCOPHHTCCKAN APOLE https:/m.edsoo.ru/7f430382
29 JlommycTrMbIe 3HAYCHHSI TIEPEMECHHBIX,
BXOJIAIIUX B IreOpandecKue BhIPAKCHHUS
30 JlonyCcTHUMBbIE 3HAUCHHS IEPEMEHHBIX,
BXOJISAIIUX B aIreOpandecKue BhIPaKCHHS
bu6mmoreka [{OK
31 I 0 i 0
OCHOBHOE CBOMCTBO aJIreOpanvecKou Apoou hitps:/m.cdsoo.rw/7f4308¢6
bu6mmoreka [IOK
) .
3 Coxpamenne apodeid https://m.edsoo.ru/7f430a8a
33 Cokparenne gpooeit bubmorexa HOK
patt AP https://m.edsoo.ru/7f430f44
bu6mmoreka [IOK
34 C oei
OKPALICHHC ApObeH https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U bubnuorexa [JOK
JIEICHUE alireOpandecKux apooei https://m.edsoo.ru/7f43128c
36

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOKCHUC U

bubmuoreka [JOK
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https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

JIEICHUE alireOpandecKux apooei

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

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOKCHUC U

bubmuoreka [JOK

37
JIEICHUE alireOpandecKux apooei https://m.edsoo.ru/7f4318c2
18 CnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U bubnuorexa [JOK
JelieHre anredpandeckux apoodei https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBaHue BBIPAKECHUN, COACPIKAINX bubnnorexa [IOK
anreOpandeckue Apoou https://m.edsoo.ru/7f43259¢
40 [IpeoOpa3oBaHue BbIpaXKEeHHH, COIEPIKALIUX bubnmnorexa [JOK
anredpandeckue aApoou https://m.edsoo.ru/7f432736
41 [IpeoOpa3oBanue BBIpAKECHUN, COACPIKAINX bubanorexa HOK
anreOpandyeckue Apoou https://m.edsoo.ru/7f432736
47 KoHntpoinbHas pabota mo teme bubnnoreka [JOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHUe Bubmiorexa LIOK
a3 P https://m.edsoo.ru/7f42eela
44 Henonnoe xkBagparHoe ypaBHeHue Bubmiorexa LIOK
AP P https://m.edsoo.ru/7f42eela
bubmuoreka [JOK
45 Henonnoe kBagpaTHOE ypaBHEHUE

https://m.edsoo.ru/7f42eecla

33



https://m.edsoo.ru/7f4315c0
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https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
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bubmuoreka [JOK

4 (0)) i
6 opMyJia KOpHEH KBaIpaTHOTO YpaBHEHUS hitps-//m.cdsoo.ru/7f421 58
47 dopmyiia KOpHEH KBagpaTHOI'O ypaBHEHUS bubmmorexa [OK
pMY p AP yp https://m.edsoo.ru/7142£316
48 dopmyiia KOpHEN KBaIpaTHOIO YPABHEHUS bubmorexa HOK
PMY P P P https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 T B
copema bueta https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
50 T B
copema Buera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINXCS K bubanorexa HOK
KBa/IpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienue ypaBHeHuUl, CBOASIINUXCS K bu6mmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7{43¢3d0
53 [Ipocreiimue qpoOHO-paloOHaAIbHbIE bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimume qpoOHO-paloOHaAIbHbIE bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f432bbe
55 Pemenne TeKCTOBBIX 3371a4 C IIOMOIIBIO bu6mmoreka [JOK

KBaJApaTHbIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/7f42175¢
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https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

Pemenue TeKCTOBBIX 3a71a4 C TOMOILBIO

bubmuoreka [JOK

56 .
KBaJIpaTHBIX YPaBHEHUIA https://m.edsoo.ru/7f42{8f6
57 Kontponbnas padora mo teme "KBanpaTHbie bubnnorexa [JOK
ypaBHeHUA" https://m.edsoo.ru/7f430112
JInHeitHoOe ypaBHEHHE C IBYMS
58 MEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelieHusl ypaBHEHUH B IEJIBIX YUCTIAX
JluneitHOe ypaBHEHUE C IBYMS
59 MIePEMEHHBIMHU, €ro TpaduK, IPUMEPHI
pellIeHrs ypaBHEHUN B LENbIX YUCIIaX
JInHeitHoOEe ypaBHEHHE C IBYMS
60 MEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelieHusl ypaBHEHUH B EJIBIX YUCTIAX
61 Pemenue cucrem AByX JIMHEMHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
62 Pemenue cucrem AByX JIMHEMHBIX
yYpaBHEHUH C IByMs IEPEMEHHBIMU
63 Pemenue cucreM nByX JTMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
64

IIpuMepsl penieHust CUCTEM HEJTMHEHHBIX
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https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

ypaBHeHI/Iﬁ C ABYM: IEPEMCHHBIMUA

[Ipumepsl peieHnus CUCTEM HETUHEIHHBIX

65 .
YpaBHEHUH C ABYMs IEPEMEHHBIMU
I'padnueckas uHTEpIIpeTaLIUs YPAaBHEHUS C
66 pad prp yp _ bu6mmoreka [{OK
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEUHBIX
Y TIED https://m_edsoo.ru/7f43d6d6
YpaBHEHUH C IBYyMs [IEPEMEHHBIMU
I'paduueckas nHTEpIpeTalIs YPABHEHUS C
67 pad prip yp _ bu6mmoreka [IOK
JBYMSI [IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
y pu https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C ABYMs IEPEMEHHBIMU
68 Pemenue TeKCTOBBIX 3aj1a4 C IOMOIIbIO
CUCTEM ypaBHEHUH
69 Pemenue TeKCTOBBIX 3aj1a4 C IOMOIIIbIO
CUCTEM ypaBHEHUH
70 Pemenre TekCTOBBIX 3371a4 € MOMOIIBIO
CUCTEM ypaBHEHUH
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM NepeMeHHON
74

JInHeliHbIE HEPABEHCTBA C OTHOU

bu6mmoreka [IOK
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nepeMeHHoﬁ " UX PCUICHUC

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

JIuHeitHbIe HepaBeHCTBA C OJJHOM

bubmuoreka [JOK

75 .
MePEMEHHON U UX PEIICHUE https://m.edsoo.ru/7142¢840
76 JIuHeHbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM U UX PELICHUE
CucreMbl TMHEMHBIX HEPABEHCTB C OAHON bubnnorexa [IOK
77 .
IIEPEMEHHON U UX pelIeHHe https://m.edsoo.ru/7f42cb88
73 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM bu6mmoreka [JOK
MIePEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX PELICHUE
N3o0pakeHue peneHus JHHEHHOTO
20 p p . bu6mmoreka [{OK
HEPaBEHCTBA U UX CHCTEM Ha YUCIOBOI
p _ https://m.edsoo.ru/7{42c¢9e4
npsiMOi
N300paxeHune penieHus TNHSHHOTO
81 p p . bubmuoreka [JOK
HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOM
P . https://m.edsoo.ru/7f42c9¢e4
psIMOH
%) KonTtponsHas pabora mo remam
"HepasenctBa. Crucrembl ypaBHEHUI"
&3 [Tonstue pyHkunn

bubmuoreka [JOK
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https://m.edsoo.ru/7f42c692
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https://m.edsoo.ru/7f433¢c12

OO0iacTh OIIpCACIICHUS U MHOKCECTBO

bubmuoreka [JOK

84
3HaYeHUH QYHKINU https://m.edsoo.ru/7f433d84
85 CrniocoObl 3a1anust GyHKIUN
86 I'padux yHKnm
%7 CaoiicTBa GyHKIIUH, UX OTOOpakeHHE Ha
rpaguke
88 UreHue u noctpoeHue rpagukoB GyHKIUI
29 [Tpumeps! rpadukoB GyHKINH,
OTPAKAIOIIUX PEATBHBIE TIPOIECCHI
PATHYIO TIPOTIOP https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpapuKu
91 I'unepGomna
bu6mmoreka [{OK
2 r
? maepoora https://m_edsoo.ru/7f4343¢2
bub OK
93 I'padux pyHkum y = x> nomotexa 1|

https://m.edsoo.ru/7{434572
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https://m.edsoo.ru/7f434572

Oynkuun y =x%, y =x°, y = VX, y = [X|;

94 rpaduveckoe penieHne ypaBHCHUH 1 Bubmiorexa LIOK
P PeITiEHie yP https://m.edsoo.ru/7f434d38

CHCTEM YpaBHEHUI

H o
o OBTOp;HI/Ieg OCHOBHBIX gog;m/m u MeTOI[f)]/S BuGnorexa LIOK

KYpeoB I:I KJ1ACCOB, ODODIICHIE SHAMIH https://m.edsoo.ru/7f4371aa

Bcepoccuiickas mpoBepouHasi paboTa
96 HToroBast KOHTpOIBbHAs paboTa / bubnnorexa [IOK

Bcepoccuiickas mpoBepouHasi paboTa https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB

KypcoB 7 1 8 KJ1accoB, 000011IeHNe 3HAHU I
08 IToBTOpEHME OCHOBHBIX MOHATHI U METOJOB bubnnorexa [IOK

KypcoB 7 u 8 KJ1accoB, 0000IIeHNe 3HAHNH https://m.edsoo.ru/7f43736¢
99 IToBTOpPEHME OCHOBHBIX MOHATHI U METOJOB bubnnorexa [IOK

KypcoB 7 u 8§ Ki1accoB, 000011IeHre 3HaHU! https://m.edsoo.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB bu6nuoreka [IOK

KypcoB 7 u 8§ Ki1accoB, 000011IeHre 3HaHU! https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB bubnnorexa [IOK

KypcoB 7 u § KJ1accoB, 0000IIeHNe 3HAHNH https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX TTOHIATHUIA U METOJIOB bu6nmoreka [JOK

KypcoB 7 u 8§ Ki1accoB, 00001IeHre 3HaHU!

https://m.edsoo.ru/7f437858

39



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
9 KJIACC
KoaudecTBO 4acos
N Jara DJIeKTpOHHbIE LN (POBbBIE
1]

Tema ypoka Konrpous H3y4eH o0pa3oBaTe/bHbIE

1/ IpakTnuec
Bcero HbIe us pecypchl
KHe padoThl
padoThI

ParmonanpHbie yncia, uppauoHaibHbIe
1 YyHpclia, KOHEYHbIE U OECKOHEUHEIE 1

JECATUYHBIC TPOOH

MHOXeCTBO JICUCTBUTEIILHBIX YHCEIT;
2 IEMCTBUTEIILHBIE YMCIIa KAK OECKOHEUYHEIE 1

JeCATUYHBIE Tpodu

B3anMHO 0/1HO3HaYHOE COOTBETCTBUE MEXKLY
3 MHOKECTBOM JCHCTBUTENLHBIX YHCEN U 1

MHO’KE€CTBOM TOYEK KOOPJMHATHON MPsIMOM

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
4 apu(pMeTHIECKHIE JCHCTBUS C 1

[lef/'ICTBI/ITeJII)HBIMI/I qucjiaMu
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HpI/I6HI/I)KéHHOG 3HAa4YCHUC BCIINYHNHEI,

5
TOYHOCTbH MPUOIFIKCHHS
6 OxpyriieHue yucen
7 OxpyrieHue yucesn
g [Ipukuaka u olieHKa pe3yabTaToOB
BBEIYUCIICHUN
9 [Ipukuaka u oreHKa pe3yabTaToB
BBIYUCJICHUU
10 JIunelinoe ypaBHeHnue. Penienre ypaBHEeHUH, bubnunorex [IOK
CBOJISIINXCS K JINHEWHHBIM https://m.edsoo.ru/7{43bf66
1 JInneliHoe ypaBHeHue. Penienne ypaBHEeHUH,
CBOSIINXCS K JINHEHHBIM
12 KBagparnoe ypaBuenue. Pemenue bu6nmmoreka [JOK
ypaBHEHUH, CBOJSAIINXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
13 KBanpartHoe ypaBHenue. Pemenue bubnnorexa [IOK
YpaBHEHU, CBOAAIIUXCS K KBAJPaTHBIM https://m.edsoo.ru/7f43¢c542
14 BHKBAIDATHLL VDABHE bu6mmoreka [{OK
HUKB THEI BHEHUS
a P https:/m.edsoo.ru/7f43¢3d0
15 buksanpaTtHbie ypaBHEHUS

bu6mmoreka [{OK
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https://m.edsoo.ru/7143¢3d0

[Ipumepsl penieHns ypaBHEHUN TpeTber U

16 4yeTBEPTON CTETNEHEH Pa3JIOKEHUEM Ha

MHOXUTEIN

[Ipumepsl penieHus: ypaBHEHUM TPEThEU U
17 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha

MHOXHUTEITHN
18 p 5 . bu6mmoreka [JOK

€lIeHUE IPOOHO-PALIMOHAIIBHBIX YPaBHEHUN
P P P https://m.eds00.ru/7f43c9b6
19 P 6 . bubnuorexa [JOK
€lIeHUE IPOOHO-PALIMOHATIBHBIX YPaBHEHUN
Y https://m.edsoo.ru/7f43c9b6

20 Pemenne TeKCTOBBIX 3a71a9 alreOpandecKum

METOJIOM
71 Pemenne TeKCTOBBIX 33724 alredpanyecKum

METOA0M
” Pemenne TeKCTOBBIX 337129 aIreOpandecKum

METOJIOM
” KonTtponsHas pabora o Teme "YpaBHEHUS C

OJIHOM mepeMeHHOM1"
24

ypaBHCHI/IC C ABYM: IEPCMEHHBIMU U CT'O

bubmuoreka [JOK
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rpaduk

https://m.edsoo.ru/7f43d0b4

ypaBHCHI/IC C ABYM: IIEPCMEHHBIMU U €TI0

bubmuoreka [JOK

25
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMS IIEPEMEHHBIMU U €€ pelIeHue
27 Cucrema 1ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMSI IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JINHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PEIICHNE
29 Cucrema 1ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMS IIEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem 1B ABHEHUU, OJJHO U3
30 . ABYX YP » O N bubamnorexa [JOK
KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOH
P > 8 APYE P https://m.edsoo.ru/7f43d23a
CTEIICHH
Pewenne cucrem 1B ABHEHMM, OJTHO U3
31 - yX P ’ N bubanorexa [JOK
KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU
P > & ADYE P https://m.edsoo.ru/7f43d55a
CTEIIEHU
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
32 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOMH

CTCIICHHU
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Pemenue cucrem ABYX ypaBHeHHﬁ, OJHO U3

33 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTEIeHU
14 I'padmueckas uHTEpIIpETaLIUA CUCTEMBI
YpaBHECHHI C ABYMs TEPEMEHHBIMHU
35 Pemrenue TeKCTOBBIX 3324 AJreOpandecKiuM
crocoooM
16 Pemenne TeKCTOBBIX 33724 alredpanyecKum
croco6om
17 KonrtponsHas padora o teme "Crucremsl
ypaBHEHHH"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
. bu6nmmoreka [JOK
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA
https://m.edsoo.ru/7f43ad5a
JluneiiHble HEpaBEHCTBA C OJJHOM bubnnorexa [JOK
40 .
[IEPEMEHHON U UX pelIeHHE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPaBEHCTBA C OJHOU bubnuorexa [JOK
IIEPEMEHHON U UX pelIeHHE https://m.edsoo.ru/7f43af08
4 JIuHeitHbIe HepaBeHCTBA C OJIHOM bu6nmmoreka [JOK

nepeMeHHoﬁ " UX PCUICHUC

https://m.edsoo.ru/7f43af08
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CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM

43 N
MePEMEHHON U UX PEIICHUE
44 CucTteMbl TMHEHHBIX HEPABEHCTB C OJIHOM
MePEMEHHON U UX PEIICHUE
45 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX PELICHUE
46 Ksampa € HEepaBEeHCTBA CIIICHHE bubmmorexa [OK
BaJIpaTHbIE HEPABEHCTBA U UX PEIICHU
P P p https://m.edsoo.ru/7f43b098
47 K bubmuoreka [JOK
BaJIpaTHbLIE HEPABEHCTBA U UX PEIICHUE
P p p https://m.edsoo.ru/7f43b21e
48 Ksampa € HEpaBEHCTBA CIIICHHE bubmmorexa HOK
BaJIpaTHbIE HEPABEHCTBA U UX PEIICHU
P P p https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX PEIICHUE
50 KBagparHble HepaBEeHCTBA M UX PEIICHUE
51 I'paduueckas HHTEpIIpETALINS HEPABEHCTB U bubnnorexa [IOK
CUCTEM HEPaBEHCTB C JIByMsI [IEpEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'padmueckas uHTEpIIpETAAS HEPABCHCTB U
CHUCTEM HEPaBEHCTB C JBYMS ITEPEMEHHBIMHU
53

KonrponsHas padora o Teme
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"Hepasencrna"

KBanpartuunas ¢pynkuus, e€ rpaduk u

bubmuoreka [JOK

>4 CBOICTBa https://m.eds00.ru/7f4396c6
55 KBangparuunas pyHkuus, e€ rpapuk u bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBagparuunas pyHkuus, e€ rpapux u bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapa6oma, KOOpAUHATHI BEPIIUHBI bubnnoreka [JOK
1mapadoJIbl, OCh CHMMETPHUH TapadoJIbI https://m.edsoo.ru/7t439eb4
53 [Tapabo:a, KOOpAWHATHI BEPIIUHEI bubnnorexa [IOK
napaboIIbl, 0Ch CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a03a
[Tapa6oma, KOOpAUHATHI BEPIIUHBI bubanorexa [JOK
59
1mapadoJIbl, OCh CHMMETPHUH TapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapa6oma, KOOpAUHATHI BEPIIUHBI bubnnoreka [JOK
1mapadoJIbl, OCh CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpAWHATHI BEPIIUHEI bubnnorexa [IOK
napaboIIbl, 0Ch CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
62 [Tapabona, KOOpAMHATHI BEPIIHHBI

napaboJibl, 0Ch CHMMETPHUH MapadoIbl
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I'padukn pynkumii: y = kx, y =kx + b,

63
y=k/x, y=x*, y=vX, y=[x|
64 I'paduku pynkumii: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
65 I'paduxu Gynkumit: y = kx, y =kx + b,
y=k/X, y=X*, y=VX, y=[X|
66 I'paduku pynkumii: y = kx, y =kx +b,
y=k/x, y=x*, y=vX, y=[x|
67 I'padukn pynkumii: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
68 I'paduxu Gynkumit: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[X|
69 KonTponbnas pabota no teme "®@yHKiuun" Bubmiorexa LIOK
P P YR https://m.edsoo.ru/7f43ab84
b K
70 [ToHsATHE YMCIOBOM MOCIIEN0BATEILHOCTH Homorexa 1O
https://m.edsoo.ru/7f43e6¢c6
3a/iaHue MOoCIe10BaTeIbHOCTH
b K
71 pPeKyppeHTHOH GopmyItoii u hopmMysol n-ro Homorexa 1O
https://m.edsoo.ru/7f43ebda
qrieHa
72

Apudmernueckas U reoMeTpuUIecKas

bubmuoreka [JOK
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MIPOrpeccuu

https://m.edsoo.ru/7f43ed7e

Apudmerndeckast 1 reoMeTprUIecKast

bubmuoreka [JOK

73
MIPOrpeCcCuu https://m.edsoo.ru/7f43f3b4
dopmyIiel n-ro wieHa apupmMeTudecKoil
74 eop ey €CKOH IIpO Fe)cc(:b i, C bubmorexa HOK
TE€OMETPUUECKOH TIPOT Ui, CYMMBI
p porp y https://m.edsoo.ru/7f43f58a
MEPBBIX N YWICHOB
dopmyIisl n-ro wieHa apudpmeTnueckoi u
75 pMY . pu¢ B bu6mmorexa [{OK
reOMETPHYECKOM MPOrpecchii, CYMMBI
p porp y https://m.edsoo.ru/7f43ef2c¢
MEPBBIX N YWICHOB
dopmyIiel n-ro wieHa apupmMeTUdecKoil 1
76 PMY . pud N bu6nmmoreka [JOK
reOMETPHUYECKON MIPOrpeCCHii, CYMMBI
p porp y https://m.edsoo0.ru/7f43{0c6
MEPBBIX N YICHOB
dopmyIiel n-ro wieHa apupmMeTUdecKoil u
77 PMY . pud B bu6mmoreka [{OK
reOMETPHYECKOM MPOrpeccrii, CYMMBI
p porp y https://m.edsoo.ru/7f43{72¢
MEPBBIX N YWICHOB
dopmyIisl n-ro wieHa apudpmeTnueckoi u
73 pMY . pu¢ B bu6nmmoreka [JOK
reOMETPHYECKOM MPOrpeccHii, CYMMBI
p porp y https://m.edsoo.ru/7f43{8a0
MEPBBIX N YICHOB
N300pakeHNe WICHOB apu(PMETHISCKON 1
79 reOMETPUYECKON IPOrpecCrii TOUKaMu Ha

KOOPJAMHATHOM MJIOCKOCTH
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N300paxxeHne 4ieHOB apu(pMETHUECKON U

80 T€OMETPUUYECKON MPOTPECCUi TOUKAMH Ha

KOOPJMHATHOU TIJIOCKOCTH
81 JIMHENHBIN U SKCIOHEHIIUATIBHBIA POCT
%) C bu6mmorexa [{OK

JI0’KHBIC TIPOIICHTHI
P https://m.edsoo.ru/7f43fe0e
23 C bubmuoreka [JOK
JI0’KHBIC TIPOIICHTHI
P https://m.edsoo.ru/7f4401a6

%4 KontposbHas padota o teme "UucaoBsie bubnnorexa [JOK

[IOCJIEAOBATEIHHOCTH " https://m.edsoo.ru/7{4404{8

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
25 3HAHUU. 3aInCh, CPaBHEHUE, IEUCTBUSA C

NEeWCTBUTEILHBIMH YHCIIAMH, YHCIIOBAs

npsMast
26 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

3HaHU#. [IpO1eHThI, OTHOIICHHMS, IPOIOPIIUH
%7 [ToBTOpEeHME, 0000IIEHNE U CHUCTEMATH3AIUS

3HaHui. OKpyriieHne, NpuOINKEeHUE, OLICHKA
38 I[ToBTOpEHHE, 060OIIECHHIE M CHCTEMATH3AIHS Bubmiorexa HOK

3HaHuil. Pelrlenye TeKCTOBBIX 3a1a4

https://m.edsoo.ru/7{443b12
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apru(pMETHYECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

29 5 p bu6nmoreka [JOK
3HaHui. Penenne TeKCTOBBIX 3a1a4
A https://m.edsoo.ru/7f443cd4
apru(pMETHYECKUM CIIOCOOOM
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIINS
90 3Ha PPe €HHUE TEKCTO 3aj1a bubmorexa HOK
HaHWN. PeleHue TeKCTOBBIX 3a7a4
https://m.edsoo.ru/7f443fea
apu(METHYECKIM CIIOCOOOM
IToBTOpEeHue, 000OIIEHNE U CHCTEMATH3ALIMS
o1 P beob B 5 H bu6mmoreka [JOK
sganuii. [IpeoOpaszoBanue anredOpandecKux
13 p p https://m.edsoo.ru/7f4441ca
BBIPOKECHUH, TOMyCTUMBIC 3HAUCHUS
IToBTOpenue, 0000IIEHNE U CHCTEMATH3AIINS
0 P beot = 5 H bubmuoreka [JOK
saanuii. [IpeoOpa3oBanne aareoOpandecKux
Iz p p https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMTYCTUMbBIC 3HAYCHUS
IToBTOpEeHue, 000OIIEHNE U CHCTEMATH3ALIMS
93 P oG n 6 B bubnuorexa [JOK
sganuii. [IpeoOpaszoBanue anredOpandecKux
13 p p https://m.edsoo.ru/7f444612
BBIPOKECHUH, TOMyCTUMbBIC 3HAUCHUS
IToBTOpEeHue, 000OIIEHNE U CHCTEMATH3ALIMS
o4 P beot - 5 . bubmuoreka [JOK
saanuii. [IpeoOpa3oBanne aaredOpandecKux
Iz p p https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHUS
95 T[ToBTOpEHHE, 06OOIIECHHIE 1 CHCTEMATH3AIHS Bubmiorexa HOK

3HaHu. OyHKIMU: IOCTPOEHUE, CBOMCTBA

https://m.edsoo.ru/7f444c56
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U3YyUYEHHBIX (PyHKIUI

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

96 3HaHUHU. DYHKINHA: HOCTPOECHUE, CBOMCTBA 1 bubmorexa HOK
OV HKHHI: . p ’ https://m.edsoo.ru/7f444144
W3Y4YEeHHBIX (PyHKIUN
[ToBTOpEeHME, 00600IIEHNE U CHUCTEMATH3AIUS
97 3Hafgnii. OyHKIUH: HOCTPOCHUE, CBOMCTBA 1 bubmmorexa [TOK
+ OYRKHHHI: . p ’ https://m.edsoo.ru/7f44516a
W3Y4YEHHBIX (PyHKUINN
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
98 3HaHUHU. DYHKINHA: HOCTPOECHUE, CBOMCTBA 1 bubmorexa HOK
+ OYHKHHI: . p ’ https://m.edsoo.ru/7f4452¢e6
W3YYECHHBIX (DyHKIUN
0 HOBTOPG?HG&)O606HI6HI/I€ u CI/ICTeMaTI/IBaIIIiIﬂ 1 BiGnorexa LIOK
sHaHui. ' paduueckoe pelnieHne ypaBHEHHN
P p yp https://m.edsoo.ru/7f445516
1 UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
100 3HaHui. ['paduueckoe peieHne ypaBHEHHMA 1
U UX CUCTEM
101 Hroroast koHTpoJbHas paboTa 1
102 O000111eHE U CUCTEMATH3AIIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KJIACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
€Moro .
0o0pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusi
pe3yibTa
Ta
1 Yuciia ¥ BEIUUCIIEHUS
L1 BoinonusATe, coueras yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(PMETHIECKHE AeHCTBUS
' C PallMOHAJILHBIMU YHCIIAMH
HaxomuTh 3Ha4eHUsT YUCTIOBBIX BBIPAKEHUH, TPUMCHSITh Pa3HOOOPA3HBIE CIIOCOOBI
1.2 U TpUEMBl  BBIYHMCICHUS 3HAYCHWH JPOOHBIX BBIPAKEHUH, COJEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIEC Ipo0OU
[lepexonute OT oaHOW (OPMBI 3amUCH YUCeN K ApPYyroil (mpeoOpa3oBBIBATH
1.3 NECATHUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO AECATUYHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAI0UMBATH PAllMOHAIbHbIE YHCIa
1.5 OxpyriiaTs unucna
BoInonHATh TPUKUAKY W OLIEHKY pe3yiabTaTa BBIYMCICHUH, OLIEHKY 3HAYeHHI
1.6 YHCIIOBBIX BbIpaXXeHUI. BBIMONHATH JOEHCTBUS CO CTENEHSIMH C HATypaJbHBIMU
[I0Ka3aTeIsIMU
17 [IpuMeHsTh TPU3HAKK ACIMMOCTH, PA3JIOKCHHUE HAa MHOXHUTEIN HATypajJbHBIX
’ qHcel
Pemiate nmpakTUKO-OpUEHTUPOBAHHBIC 33]1a4H, CBI3aHHBIC C OTHOIIICHHEM BEJIUYHH,
18 MPOMOPLUUOHATEHOCTEIO BEJIHYMH, IMPOLIEHTAMHU, UHTEPIPETUPOBATH PE3YyIbTaTh
' pelieHuss 3alady ¢ y4€TOM OrpaHWYCHHH, CBA3aHHBIX CO CBOWMCTBAMHU
paccMaTpUBaEMbIX 00BEKTOB
2 AnrebpandecKkre BIPAKCHHUS

52




Hcnonp3oBaTh anre6pa1/1qecxy}0 TEPMHUHOJIOTUIO U CHMBOJIUKY, IIPUMCHATH e B

2.1
npoliecce OCBOEHUs yueOHOro Marepuasia
’9 Haxonute 3HayeHuss OyKBEHHBIX BBIPAXEHMH TMpPU 33JaHHBIX 3HAYECHUSAX
' HEpEMEHHBIX
)3 BeimonsaTe mpeoOpa3oBaHusl IEIOTO BBIPAKEHHUS B MHOTOWICH MPUBEACHUEM
' MOTIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
24 BbINOMHATE YMHOKEHHE OJHOYIEHA HA MHOTOWIEH U MHOTOYIEHAa Ha MHOTOYJICH,
' IpUMEHSATH (POPMYJIbl KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTU
Ocy1ecTBIATh Pa3iIoKeHHE MHOIOWICHOB Ha MHOXKHTEIHU € IIOMOILBIO BBIHECEHUS
2.5 32 CKOOKM OOIIEro MHOXMTENs, TPYINIUPOBKU CIaraeMblX, IpUMEHEHUs (HopMyII
COKPAIIEHHOTO YMHOXCHUS
r 6 [TpumensTh mpeoOpa3zoBaHUs MHOTOWICHOB ISl PEIICHHUS PAa3WYHBIX 3a7ad W3
' MaTeMaTHKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHOM NPAKTUKU
57 Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMU IIOKa3aTeNsIMU  JJIA
' npeoOpa30BaHuUs BbIPAKEHUN
3 VYpaBHEeHUs U HEpaBEHCTBA
Pewrats nuHelHbIE ypaBHEHMS C OJTHOM IIEPEMEHHOM, IPUMEHSIS IIpaBuia Iepexoaa
3.1 OT MCXOJHOI'0 YPaBHEHHUs K PaBHOCUIBHOMY eMy. IIpoBepsATs, SIBISETCS I YUCIIO
KOpPHEM ypaBHEHUS
39 [TpumeHsaTh Tpaguueckue METOAbl NMPU PEIICHUHM JIMHEHHBIX YPAaBHEHUH U HX
' CHCTEM
313 [TonGupaTh mpuMepsl Tap YuCell, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
' C IByMs IEPEMEHHBIMU
3.4 Crpouth B KOOPAMHATHOM IUIOCKOCTH I'padUK JHMHEHHOrO YPaBHEHHUS C JBYyMs
' HEPEMEHHBIMHU; M10JIB3YsICh I'paMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS
15 Pematps cucreMbl ABYX JMHEWHBIX YPaBHEHMHM C JIByMs INIEPEMEHHBIMH, B TOM
' yucie rpadpuiecku
CocTaBisTh U peuiarh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUU
3.6 II0 YCJIOBHIO 3a/1a4d, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4d

IIOJIY4E€HHBIN pe3ysbTaT
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4 Koopaunats! u rpaduku. OyHkuuu
N300pakaTb Ha KOOPAMHATHOM HpPSIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM
4.1 KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBaJbl, 3alIMChIBATh YMCIIOBBIE IPOMEXKYTKH Ha
areOpanyeckoM si3blKe
4.2 OtmeuaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH I10 331aHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku TuHEHHBIX QyHKIHNA. CTPOUTh TpaduK QyHKIUH Y = [X|
OnuceiBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXY BEIMUMHAMM:
4.4 CKOPOCTB, BpeMmH, paccTosiHue, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IPOM3BOIUTEILHOCTD, BpeMsl, 00BbEM pabOoThI
4.5 Haxonuts 3HaueHne QyHKIMU [0 3HAYEHUIO €€ apryMeHTa
[NonnmaTe rTpaduueckuii crmoco® TpeACTaBICHUS M aHaidu3a WHPOPMAINH,
4.6 U3BJICKaTh M MHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEN
8 KUIACC
Kox
nposeps .
IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTAThI 0CBOCHNS] OCHOBHOI
€eMOoro .
o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJibTa
Ta
1 Yucna v BIYMCIECHUS
Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIbHBIX YHUCET
1.1 JUISL CPaBHEHMSI, OKPYIJIEHUSI U BBIYMCIICHUHN, U300pakaTh JE€HCTBUTENbHbBIE YHCIIA
TOYKaMH Ha KOOPJAMHATHOU IIPSAMOM
[IpumeHsTh MOHATHE apU(METHUECKOro KBaJAPaTHOTO KOPHsS, HAXOAUTh
12 KBaJ[paTHbIE KOPHH, UCIOJIb3YS IPU HEOOXOJUMOCTH KaJbKYJSATODP, BBINOJIHATH
' peoOpa3oBaHusl BBIPAKEHUH, COAEP)KALIMX KBAaJApaTHbIE KOPHHU, HCIIONb3YS
CBOMCTBA KOpHEHN
1.3 Mcnonb30BaTh 3amucyu O0JIBIIMX U MaJIbIX YMCEN C IOMOIIbIO JECATUYHBIX Jpo0Oeit
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U crenenel yncia 10

2 AnreOpandeckue BoIpaKCHUS
)1 [TprMeHATH MOHATHE CTENIEHH C LIEJIbIM [10Ka3aTeNIeM, BBIIOIHATh IpeoOpa3oBaHus
' BBIPQ)XEHUH, COJIEpKAIUX CTEIEHU C LENIbIM [T0Ka3aTeIeM
29 BEIMONHATE  TOXKIECTBEHHBIE NMPEOOPa30BaHMS PAIMOHAIBHBIX BBIPAKCHUNH Ha
' OCHOBE IPaBUJI ICUCTBUN HaJl MHOTOWIEHAMU U aIre0panyecKuMu ApoosiMu
23 PacknanpiBaTe KBafpaTHbIN TPEXUICH HA MHOXKUTEIN
54 [TpumensaTh npeoOpa3oBaHUs BBIPAKEHUH JUIsI PELICHUs Pa3IUuYHBIX 3aJad M3
' MaTEeMaTUKHU, CMEXHbIX IIPEAMETOB, U3 PeaIbHON NPaKTHUKU
3 VYpaBHEHUS U HEPABEHCTBA
31 Pemarp nuHelHble, KBaJpaTHbIE YpPaBHEHUS M palMOHAJIbHbIE YpaBHEHUS,
' CBOJAIIUECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IByMS IEPEMEHHBIMU
[TpoBoUTH mpoOCTEHIINE UCCIIEAOBAaHMS YPABHEHUH U CUCTEM YpaBHEHHH, B TOM
3.2 quciae ¢ NpUMEHEHHEM rpaduyeckux MpeJCcTaBlIeHUN (ycTaHaBJIMBaTh, UMEET JIU
ypaBHEHME WM CUCTEMa YpPaBHEHUH peleH s, €ClIU UIMEET, TO CKOJIBKO, U IIpoyee)
[lepexoauThb OT CIIOBECHOH (POPMYIMPOBKH 337a9u K €€ anredpandeckoil MoIenu ¢
33 IIOMOUIbIO COCTABJICHUS YPAaBHEHUS UJIM CUCTEMbI YPAaBHEHUM, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J1auy IOJyYEHHBIA pe3yIbTaT
[IpuMeHATH CBOICTBa YMCIOBBIX HEPAaBEHCTB Ui CPAaBHEHMs, OLIGHKH, pEIIaTh
34 JUHEWHBbIE HEpaBeHCTBA C OJHOW TEPEeMEHHOM W HX CHUCTEMbl, JaBaTh
' rpadMuecKyi0 MJUIIOCTPALMIO MHOXECTBA PpEIICHUH HEpPaBeHCTBA, CHUCTEMbI
HEPABEHCTB
4 OyHKIUU
[loHuMaTh M UCHONB30BaTh (YHKIMOHAJIBHBIE MOHATUS W A3BIK (TEPMUHBI,
4.1 CHUMBOJIMYECKHE OOO3HAYEHHUs), ONpeNeNiATh 3HaYeHHE (PYHKLUUU HO 3HAUCHUIO
apryMeHTa, OlpeaeATh CBOMCTBA (PYyHKIMHU 1O €€ rpaduky
Crpouts rpaduKu 31€eMEHTApHBIX PYHKIMHA BUJA!
4.2 =/
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kix

, ¥ =X?,y =Xy = [X|, oniChIBaTh CBOMCTBA YMCIIOBOU (PyHKIIMHU 110 €€ rpaduKy

9 KJIACC
Kon
nposepse .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MOIo .
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yabTart
a
1 Yucna u BBIYUCICHUS
1.1 CpaBHMBATh U YNOPSAAOYMBATH PALlMOHATIbHBIE U UPPAILIMOHAIIBHBIC YHCIIA
Boinonusate apudmMeTnueckue ACUCTBUS C PAllMOHAIBHBIMU YHCIIAMH, COYeTast
1.2 YCTHBIE M TUCBMEHHBIE MPUEMBI, BBINOJIHATH BHIYMCICHUS C UPPALMOHAIBbHBIMU
YUCIaMHU
13 HaxonuTh 3HaueHust creneHei ¢ IENbIMHU [IOKa3aTeIsIMU U KOPHEH, BBIYMCIATH
' 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
L4 OKpyriiATh  JEHUCTBUTENIbHBIE YMCIA, BBIIOJHATh MPUKUAKY pe3yibTaTa
' BBIYHCIICHUM, OLIEHKY YHMCIIOBBIX BbIpAXKEHUHN
2 YpaBHEHHUs 1 HEpABEHCTBA
21 Pemats nuHelHble U KBaJpaTHbIE YPAaBHEHHUS, YPaBHEHUS, CBOASILUECS K HUM,
' npocTeire JpoOHO-palliOHATBHBIC YPaBHEHUS
29 Pemate cuctembl ABYyX JIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMU U CUCTEMBI
' JIBYX YpaBHEHHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISIETCS JIMHEUHBIM
)3 Pemate TekcTOBBIC 3a/1aUN ANTeOpandecKM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS
' YPaBHEHHUS WIH CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU
[IpoBOoaMTH MPOCTENIINE UCCIIENOBAHNS YPABHEHNN U CUCTEM ypaBHEHUH, B TOM
24 yuclie ¢  NpUMEHeHHeM  rpaduyeckux  MpeAcTaBlIeHUil  (Hampumep,
yCTaHaBIMBATh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPaBHEHMI pEIICHUS, €CIU
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HUMCECT, TO CKOJ'ILKO)

2.5

Pemate uHelHBIC HCpPAaBCHCTBA, KBaAPAaTHBIC HCPABCHCTBA, I/1306pa)KaTI>
pEeIICHUEC HCPABCHCTB Ha YHCJI0BOM HpHMOfI, 3allUCbIBATh PCHICHHUC C ITOMOIIbBIO
CHMBOJIOB

2.6

Pemate cucremsl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO, HM300pakaTb pEIICHWE CHUCTEMBl HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIbIO CHMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIMU

3.1

Pacno3naBate (yHKOMHM W3y4eHHBIX BHIOB. [lOKa3pIBaTh CXEMaTHYECKH
pacrioyio)keHue Ha KOOPAWHATHOM IIOCKOCTH TpaukoB (QyHKIMA BHaa: y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAUYCHUH KOI(P(OUIINEHTOB,
OINMCHIBATh CBOWMCTBA (DyHKLIMMI

3.2

[Toka3piBaTh CXEMaTHYECKHM PpACIIOJIOKCHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduxoB QpyHkumii Buga y = VX, y = |X| 1 onuceIBaTh CBOWCTBA (DYHKIIUI

33

Crpouthb M u300pakaTh CXEMAaTHYECKH TpaduKu KBaJApPaTHUYHBIX (DYHKIHUH,
OIMCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIHHI TI0 MX TpaduKam

3.4

Pacno3naBate kBagpaTHuHyto (yHKIUIO 1O (GopMyse, TPUBOAUTH HPUMEPHI
KBaJIpAaTHUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUN

ApudmeTndeckasi U reOMETpUUECKas IPOrPEeCcCUn

4.1

PacrioznaBath apupMETHYECKYI0 M TC€OMETPHUYECKYIO MPOTPECCUU TPU Pa3HBIX
croco0ax 3aJaHus

4.2

BrpinonHsATe  BBIUMCICHUS C  HUCHOOJb30BaHMEM  (HOpMylnl  n-TO  4ieHa
apuMeTUIECKO U TeOMETPUUECKOMN MPOTrPECCHii, CyMMBI IIEPBBIX N UJICHOB

4.3

I/I306pa)KaTB YIICHBI ITOCJICIOBATCIIBHOCTH TOYKaAMHM Ha KOOpI[HHaTHOﬁ IINTIOCKOCTH

4.4

Pemats 3amaun, cBA3aHHbIE C YMCIOBBIMU IIOCIIEA0BATEIbHOCTSIMU, B TOM YHCIIE
3ala4l U3 PEANbHOM JKM3HM (C HCIIOJIIb30BAHMEM KaJIbKYJISTOpa, LHU(PPOBBIX
TEXHOJIOT 1)

ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA
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7 KJIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHUS
1 Yucna u BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OAHOIN (OpMBI 3anucu Apodeit K
1.1 npyroii. IloHaTue panMoOHANIBHOTO 4YMCIa, 3alHCh, CPaBHEHHUE, YHOPSIOYMBAHUE
paloOHATbHBIX YUCEI

12 ApudmeTndeckre JEHCTBUS C palMOHAJIbHBIMU YuciIaMu. PemeHue 3amad u3
' pealibHOI MPAKTUKK HA YaCTH, Ha TPOOH

13 Crenenb C HaTypaJdbHBIM  IIOKa3zaTelieM: OIpeesieHne, Mpeodpa3oBaHue
' BBIPQXCHUI Ha OCHOBE OINPEICIICHUS, 3aITUCh OOJIBIIUX YUCEIT

1.4 [TpouieHThI, 3amuch MPOLIEHTOB B BUJIE APoOU U IpoOM B BUIE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4¥ Ha MPOLIEHTHI, PELICHUE 33/1a4 U3 peaTbHOU MPAKTUKU

L5 [IpuMeHeHre MPU3HAKOB JAETUMOCTH, PA3JOKEHHUE HA MHOXXHUTEIU HATypalbHbBIX
’ qrcen

1.6 PeanpHbIe 3aBHCHMOCTH, B TOM YHUCJIC TIpsAMasi B 00paTHas MPOTOPIIMOHATBHOCTH

2 AnreOpanyeckue BhIpaKeHUS

)1 [lepemMeHHbIE, YKCIOBOE 3HAUEHUE BBIPAXKEHHUS C MepeMeHHOH. JlomycTumele
' 3HAYEHUS TIEPEMEHHBIX

29 [IpencraBneHue 3aBUCUMOCTH MEX]y BeIMYMHAMU B BUAC (HOpmyibl. Beraucnenus
' 1o Gopmyaam

23 [TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH, TOKIECTBEHHO PABHBIE BHIPAKEHUS

2.4 CBoiicTBa CTENEHU C HATYpaJlbHBIM I1OKAa3aTEIEM

)5 Onnounensl u MHoOrowieHsl. Crenenb MHorouseHa. CrokeHHE, BBIYHTAHUE,
' YMHO)KEHHE MHOTOUICHOB

r 6 @opMyIbl  COKPAIIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl W KBaJpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaJpaToB. Pa3ioxeHne MHOTOYJIEHOB HA MHOXKHUTEIU

3 VYpaBHeHus
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31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, TMpaBWiIa MpeoOpa3oBaHUs  ypaBHEHUS,
' PaBHOCUIILHOCTH ypaBHEHUI

19 JluneitHOe ypaBHEHHUE C OJHOU MEPEMEHHOM, YUCIIO KOpHEH JTMHEHHOTO YypaBHEHUS,
' peLIeHNE JIMHEMHBIX YPAaBHEHUN

313 CocraBieHne ypaBHEHMH IO YCIOBHUIO 3ajayd. PelleHne TeKCTOBBIX 3ajad C
' MIOMOIIBIO yPaBHEHUI

3.4 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK

Cucrema ABYX JIMHEWHBIX ypaBHEHUU C JABYMs IEpEeMEHHbIMU. PerieHue cuctem
3.5 ypaBHEHUU cmocoOoM MojacTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a7ad C
MOMOIIIbIO CUCTEM ypaBHEHUN

4 Koopaunats! u rpapuku. @yHkunu

4.1 Koopaunara Touku Ha ipsiMoi

47 YucnoBble TpOMEXyTKH. PaccTosiHe MeXOy IBYyMs TOYKaMU KOOPJUHATHON
' IpAMOI

43 [IpsimoyronpHas cucrtema koopauHat, ocu Ox u Oy. Abciucca U opuHaTa TOUKH
' Ha KOOPAUHATHOM IJIOCKOCTH

44 [Ipumepsr rpadukoB, 3amaHHbIX (Qopmynamu. YUrteHwe rpaduKOB pearbHBIX
' 3aBHCHMOCTEH

4.5 [Tonstue pyukuuu. I'padux ¢pynkun. CoiicTBa GyHKINN

4.6 Jluneiinas pynxnus, e€ rpaduk. I'padux yHkum y = [X|

4.7 I'padmuueckoe pemieHre TMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUN

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

Yucna 1 BEIYUCIIEHUSA

1.1

KBanpaThslii kopenb u3 uncna. [lonstue 06 uppauroHanbHOM ducie. JlecaTuuHbIe
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HpI/I6HI/I)KCHI/I$I HppaliOHAJIbHBIX YU CCJI

CpoiicTBa apu(MeTHUYECKMX KBaJpaTHbIX KOpHEH U HX MPUMEHEHUE K

1.2 npeoOpa3oBaHUI0 YHCIOBBIX BBIPQKEHUNM U BBIYUCIEHUSM. JleHCTBUTENbHbBIE
yucna
1.3 Crenens C 1eJIbIM TIOKa3arenieM U e€ cBoiicTBa. CTaHmapTHas 3alMKuCh Ynuciia
2 AnrebpanuecKue BBIPAKCHHS
2.1 KBanpatublii TpéxusieH, pa3ioxkeHne KBaAPaTHOTO TPEXUICHA HA MHOXKHUTEIN
2.2 Anre6panueckas Apodb. OCHOBHOE CBOMCTBO anredpandeckoit 1poou
2.3 CnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JICTICHUE allreOpandecKux apooei
2.4 PanronanbsHbie BIpaKeHUS U UX TIPe0Opa3oBaHue
3 YpaBHEeHUS U HEpaBEHCTBA
31 KBanpatnoe ypaBHeHue, (opmyna KOpHEiHl KBaapaTHOro ypaBHeHus. Teopema
' Buera
3.2 Pemenue ypaBHeHUM, CBOIAIIUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Tpocreiimue ApoOHO-palMOHATEHBIE YPABHEHUS
['padmyeckas uHTEpHpeTanuss ypaBHEHHH C JBYMS MEPEMEHHBIMU M CHUCTEM
34 JUHEWHBIX YpaBHEHHUH C JABYMs MepeMeHHbIMH. [IpuMepbl pemieHus cuctem
HEJIMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemenne TekcTOBBIX 3a/1a4 areOpandecKuM crocodom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOM NTepeMEeHHON
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEPAaBEHCTBA C OJJHOW NTEPEMEHHOMN
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OJHOM IEpPEMEHHON
4 OyHKIUU
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41 [Tonstue Qynkunu. OO6nacTh ompeAeNeHUss U MHOXKECTBO 3HAUYCHUN (DYHKIUU.
' CrnocoOsb1 3a1anus GyHKUIUN
4.2 ['paduk pynkuuu. Yrenue cBOUCTB GyHKIUH 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIHN, OTPAKAIOIIUX PEATBHBIE TPOIECCHI
44 @OYHKIMY, ONHUCBHIBAIOIIME TMPAMYH0O M OOpaTHYI  IPONOPLHMOHAIbHbBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 @yHKIUU y =x7 y = X7
4.6 Oyukuu y =Vx, y = |x]|
4.7 I'padmuueckoe perieHne ypaBHEHUN U CUCTEM ypaBHEHUMN
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 UYucna v BBIYUCICHUS
11 ParonansHbIe YncIia, HppanMoOHAIbHBIC YHCIIA, KOHEYHBIE M OECKOHEYHBIE AECATUIHBIC
' ApodH
MHOXeCTBO JCHCTBUTENBHBIX YHUCEN, JEHCTBUTENIbHbIE YHCIa KaKk OeCKOHEYHbIE
12 JecsITUUHbIe poOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
' NEHUCTBUTENBHBIX YHCENl U KOOpPAMHATHOW mpsMoil. CpaBHEHHE AEHCTBUTEIHHBIX
qucen
1.3 Apudmernieckue ISHCTBUS C IEHCTBUTEIIEHBIMHI YHCITAMH
W3mepenusi, mpuONMKEHHUS, OICHKH. Pa3Mepsl OOBEKTOB OKpPYKAIOLIETO MHpA,
L4 JUTITENTFHOCTh  MPOLECCOB B OKpykatomieM wmupe. [lpubmmxéHHoe 3HavyeHue
' BEJIMYMHBI, TOYHOCTb MNpuoOnmxeHus. OxpyriaeHue uucen. [Ipukuaka u oleHka
PE3yNbTaTOB BBIYUCICHUN
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OAHON ITIEPEMEHHON
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2.2

JInneiinoe YpaBHCHHC. Pemenue ypaBHeHHﬁ, CBOOAIIUXCA K JIMHEHHBIM

23 KBanpatHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIUXCS K KBaJPaTHBIM

24 bukBanpatHoe ypaBHeHue. [lpumepsl pelleHUs ypaBHEHUM TpPEThEed M 4YETBEPTOH
' CTETEeHEe! Pa3IoKeHHEM Ha MHOKUTEIH

2.5 Pemenue npoOHO-panimOHAIEHBIX YpaBHEHHH

2.6 Cucrembl ypaBHEHU

2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH H €ro rpaduk

2.8 Pemmenue cuctem IByX TUHEHHBIX YpaBHEHHM C ABYMS IIE€PEMEHHBIMU

29 Pemienue cucrem AByX ypaBHEHUIA, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOU
' CTENeHH

2.10 I'padmueckas nHTEpIpeTaLs CUCTEMbl YpPaBHEHUH C IBYMS TIEpEMEHHBIMU

2.11 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemrenne mMHENHBIX HEPABEHCTB C OHOU IIEPEMEHHON

2.14 Pemenue cucrem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.15 KBanparHbie HepaBeHCTBa

216 I'paduyeckass wuHTEeprpeTanvsis HEPABEHCTB U CUCTEM HEPAaBEHCTB C JIBYMs
' HIEPEMEHHBIMH
3 OyHKIMU

31 KBanparnunas ¢ynkuus, e€ rpadguk u coiictBa. [lapaGona, KoopauHATHl BEPIIMHbI

napaboJibl, 0Cb CHMMETPHH 1apadoIibl

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicrsa

33 I'paduxu pynkuit y=k/x, y = x° 1 UX CBOHCTBA

34 I'paduku pyHKUIMH , 1 UX CBOHCTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

62




41 OmpeneneHne W CroOcoObl 3aJaHMSA YHCIOBBIX TOCIEAOBATCIBHOCTECH. 3agaHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM hopmynoit u popmymoii n-ro uieHa

49 Apudmerrnueckas nporpeccusi. Dopmyinsl #-ro wieHa apupMeTHIeCKONH MPOrpeccu,
' CYMMBI [IEPBBIX 7 YJICHOB

43 I'eomerpuueckas nporpeccus. @opMyibl #-ro 4jaeHa N€OMETPUYECKOW IPOTPECCUN,
' CYMMBI II€PBBIX /1 YJICHOB

44 N3o0pakeHue 4jieHOB apu(PMETHIECKON U TEOMETPUUYECKON TIPOrPECCH TOYKaMU Ha
’ KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIbHBIN pOCT

4.5 Cl10KHbI€ TTPOIIEHTHI

IMPOBEPSAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJILHOMN ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHuUs
Ha ocHOBe PI'OC

YMeHue onepupoBaTh MOHATHUSAMHU: MHOXECTBO, MOJMHOXKECTBO, OMEpaIiy HaJ
MHO>KECTBAMU; YMEHHE ONEePUPOBATh MOHATUIMHU: rpad, CBI3HBINA rpad, AepeBo,
[UKJI, IPUMEHATh UX MPH PEUICHUH 3a7a4; YMEHHE UCIOIB30BaTh rpaduyeckoe
MPEJICTABICHHE MHOXKECTB JIJIsl OMMCAHUS pealbHBIX MPOIECCOB U SBICHUH, MPU
pEeIlIeHUH 33724 U3 JPYTUX YIeOHBIX MPEAMETOB

YMenue onepupoBaTh  MOHATHSMH:  OINpPEIEICHHUE, aKCUOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHHME PAaclO3HaBaTh MCTUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA M OTPULAHUS
BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATHSAMH: HATypallbHOE YHCIIO, MPOCTOE M COCTABHOE
YHUCIIO, JNENUMOCTh HATYypaJbHBIX YHCEJ, MPU3HAKU JEIUMOCTH, IEJI0€ YHUCIO,
MOJIyJIb YuCla, OOBIKHOBEHHAs! IpoOb U JAecATUYHas ApoOb, CTaHAAPTHBIA BUJ
YHClla, PAlMOHATLHOE YHCIO, HPPAIMOHATBHOE YHCIO0, apu(METHICCKUi

KBaILpaTHI)If/'I KOpCHb; YMCHHUC BBIIIOJIHATH I{GﬁCTBHH C 4YucCjiaMH, CpaBHUBATb U
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ynopsAaounBaTtb 4YuCA, IMPCACTABIIATL UYHUCIA HaA KOOpHHHaTHOﬁ HpHMOﬁ,
OKPYIJIATDH YUCJIa, YMCHUC ACIIATh NPUKUIKY U OLICHKY pE3yJibTaTa BBIUMCIICHU N

YMeHue onepupoBaThb MOHATHSMH: CTENEHb C LENbIM  IOKa3aTeleM,
apuMeTHuecKuid KBaJpaTHBII KOpPEHb, MHOTOWIEH, ainreOpanyeckas IpoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHON CTENeHH OOJIbIle €IMHHUIIBI;
YMEHHE BBIOJHATH pacu€Tsl 1o (opMmysam, mpeodpa3zoBaHus IENBIX, TPOOHO-
PalMOHATIBHBIX BHIPAKEHUN U BBIPAKEHUHN ¢ KOPHAMHU, Pa3yI0KEHUE MHOIOUJIEHA
Ha MHOXHUTEJH, B TOM YHCJIE C UCIOIh30BaHUEM (HOPMYI pa3HOCTH KBAJIPaTOB U
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MNOHATHSAMH: YUCIOBOE PaBEHCTBO, YPAaBHEHUE C OJHOHN
IIEPEMEHHOM, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE
pelaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHUS, IPOOHO-pallMOHANIbHbIE YPaBHEHUS
C OJHOW NIEPEMEHHOM, CHUCTEMBI JABYX JIMHEWHBIX YpPABHEHUH, JIMHEHHBIC
HEPaBEHCTBA M UX CHCTEMBI, KBapaTHBIC U IPOOHO-pAI[OHAIEHBIC HEPABEHCTBA
C OJHOM IIEPEMEHHOM, B TOM YHCJIE NIPU PELIECHUN 3a7a4 U3 JIPYTUX MIPEIMETOB U
IIPaKTUYECKUX 3aJa4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPIMYIO H
KOOPJMHATHYIO IIJIOCKOCTh JJI M300pa)KeHUs pEeLICHU ypaBHEHUH, HEPaBEHCTB
U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: QYHKIHSA, rpaduK QyHKIHU, HYTH (YHKIHH,
INPOMEXYTKH  3HAKOIOCTOSIHCTBA, IIPOMEKYTKHM BO3pacTaHWs, YObIBaHUS,
HauOosblIee W HaWMEHbLIEe 3HA4YeHUS (YHKIHUH; yMEHHE OIEePHPOBAThH
IMOHATHUAMU: IIPpAMasd MPONMOPUHHUOHAJIBHOCTD, JIMHEHHAS (1)YHKIII/IH, KBaapaTU4Hasi
¢yHkuus, oOpaTHas MPOMOPIHOHAIBHOCTh, Mapaboinia, rumepoona; yMmeHue
CTpOUTh TpaduKu (YHKIIMHI, HCIIOIB30BATh TPAPUKH ISl ONPEACICHUS CBOCTB
IPOLIECCOB M 3aBUCUMOCTEH, JUIsl PELICHU 3a/1a4 U3 APYTHX YUEOHBIX IPEIMETOB
U peasbHOM JKM3HHW;, YMEHHE BBIpRXaTh (OPMYyJaMU 3aBUCHMOCTH MEXIy
BEJIMYMHAMU

YMeHue onepupoBaTh MOHSATHSIMHU: IOCIEIOBATEIBHOCTh, apupMeTHyecKas Hu
reoMeTpuuecKast IIPOrpecCcuy; yMEHHE UCII0JIb30BaTh CBOICTBa
MIOCJIEIOBATEIBHOCTEH, POPMYIIBI CyMMBI M OOIIIETO WiieHa MPH PEIICHUH 3a/1a4, B
TOM YHUCIIE 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U peaabHON KUZHU

YMeHue peuiaTth 3aJa4d pPa3HbIX THUIIOB (B TOM 4YHCJIC HaA IIPOLCHTHI, JOJU H
qaCTHu, ABHKCHHC, pa60Ty, LCHY TOBAPOB U CTOUMOCTD ITOKYIIOK U YCIIYT', HAJIOT'U,
3aJa4dyu Hu3 obnacTu YyIipaBJICHUA JIMYHBIMH U CEMEHUHBIMU (bl/IHaHCEIMI/I); YMCHUC
COCTAaBJIATHL BBIPAXKCHUSA, YPaBHCHUHSA, HCPABCHCTBA W CUCTCMBI I10 YCJIIOBUIO
3ala4i, HCCICAOBATH IOJYUCHHOC PCHICHHMEC M OLCHUBATH HpaBI[OHOZ[O6HOCTB
IMMOJIYYCHHBIX PC3YyJIbTAaTOB

64




YMeHue omnepupoBaTh TMOHATUSMH: (QHUrypa, TOYKa, OTPE30K, MpsiMasi, Jyd,
JOMaHasi, yroll, MHOTOYIOJbHHK, TpPEYrOJIbHUK, PpaBHOOCAPEHHBIA U
PAaBHOCTOPOHHHMH TpPEYTOJILHUKH, IPSIMOYTOJbHBI TPEYroJbHHUK, MeEINaHa,
OuccekTprica M BBICOTA TPEYrOJbHHKA, YETBHIPEXYTOJBHHK, MapaJuIeIorpaMM,
poMO, NPSIMOYTOJIFHHK, KBajpar, Tparelus; OKPYXHOCTb, KpyT, KacaTelbHas;
3HAKOMCTBO C TPOCTPAHCTBCHHBIMHU (D)UTypaMu; YMEHHUE pelIaTh 33a7add, B TOM
Yrcie M3 MOBCEJHEBHON JKM3HM, HAa HAXOXICHHE T€OMETPUYECKHUX BEIUYHH C
PUMEHEHHEM H3y4YeHHBIX CBOUCTB GUTYp U (hakTOB

10

YMeHue ~— omepupoBaTh  MOHATHUSMHU:  pPaBEHCTBO  (uryp,  paBEeHCTBO
TPEYTOJIbHUKOB; MTApaJUIEIBbHOCTh U NEPIEHANKYIAPHOCTD IIPSAMBIX, YTOJI MEXIY
IOPSIMBIMH, TEPIEHAUKYISP, HAKIOHHAs, MPOEKIUs, 1ojooue ¢Guryp, moaooHbIe
TPEYrOJIbHUKHA, CUMMETpUS OTHOCUTEIIBHO TOYKM U  IPSAMOH; yMEHHE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHMIO U Mojpo0ue Quryp, napamuieiabHOCTb U
NEPIEHANKYJIAPHOCTD IIPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHne onepupoBaTh MOHATHAMU: JIJIMHA, PACCTOSIHUE, yroia (BeIW4uHa yria,
CHHYC M KOCHHYC YIJIa TPEYrOJIbHUKA), IJIONIa/lb, YMEHUE OIICHUBATH Pa3Mephl
IPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE HPUMEHSTH (OPMYJIbI
nepuMerpa U IUIONIAId MHOTOYTOJBHHUKOB, [UIMHBI OKPYXKHOCTH W TLUIOIIATU
Kpyra, oObeMa MpsSMOYrOJbHOTO TNapajulefieNuea; YMEHUE MPUMEHSITh
INPU3HAKK PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YIJIOB TPEYroOJIbHHKA,
teopemy [ludaropa, TpUroHOMETpHUECKHUE COOTHOIICHUS TSI BBIYUCIICHUS JJTHH,
pacCTOSIHUH, TIOMIAACH

12

Ymenne u3zo0paxkaTh IIIOCKUWE (QUTYPHl M UX KOMOHMHAIIWH, MPOCTPAHCTBEHHBIC
(GUrypel OT pyKH, C IHOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEZACTB [0 TEKCTOBOMY HJIM CUMBOJIbHOMY OITUCAHUIO

13

YMeHHe OIepupoBaTh IOHATUAMU: IPAMOYTOJbHAs CHUCTEMa KOOpAUHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEECHUE BEKTOPA HA YUCIIO,
CKAJLIPHOE IIPOMU3BEIECHUE BEKTOPOB; YMEHHE HCIIOJIb30BATh BEKTOPBl H
KOOPJIMHATHI JUIS NPEACTABICHUS JAHHBIX W PELICHUS 3a4ad, B TOM YHUCIE U3
JPYTUX Y4EOHBIX NIPEAMETOB U peanbHON )KU3HU

14

YMeHue omnepupoBaTh MOHSATHSIMH: CTOJIOUKOBBIE U KPYIOBBIE JUArpaMMBbl,
TaONUIBI, cpelHee apuMeTHUecKoe, MeauaHa, HauOoJyblliee M HAUMEHbIIEE
3HAUEHUs, pa3Max YUCIOBOro Habopa; yMeHUE U3BIEKATh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMH(POPMALIMIO, TMPEJICTABICHHYI0 B Tabnumax ©W Ha
IuarpaMmax, OTPaKaroIllyt0 CBOMCTBA U XapaKTEPUCTUKU PEaTbHBIX MPOIIECCOB U
SBJICHHI; YMEHHE PaCllO3HABaTh U3MEHUMBBIC BEIMYMHBI B OKPYKAIOIIEM MUPE
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15

YMeHue onepupoBaTh NOHATUAMU: CIYYailHBINA OMBIT (CIy4allHbINA SKCIIEPUMEHT),
3JIEeMEHTapHOEe COOBITHE (PIEeMEHTAPHBIA UCXOM) CIY4ailHOrO OMBITa, CIy4aiiHOE
COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOJIUTh BEPOATHOCTH CIy4YailHBIX
COOBITHIA B OIBITaX C PAaBHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU COOBITUSIMH;, YMEHUE
pemiate 3aJayd METOJOM OpPraHM30BAHHOTO Mepedopa W C HUCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS;, YMEHHE OLIEHWBATh BEPOSITHOCTU PEANbHBIX COOBITHH U
SBJICHHM, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOATHBIX
COOBITUH B OKpYXKalOlleM MHPE M B IKU3HHM, 3HAKOMCTBO C TOHATHEM
HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHUCEN U €r0 POJBIO B
MaCCOBBIX SIBIICHUSX

16

YMeHue BbIOMpaTh MOIXOASIIUN H3ydyeHHBIH METOJ JUIsl pPELIeHUs 3a7aud,
IPUBOJUTH NPUMEPHI MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTeMAaTHKHM B MCKYCCTBE, OIMCHIBATh
OTZAEIBHBIE BBIJAIOIIMECS PE3yJbTaTbl, IIOJY4EHHBIE B XOJI€ PA3BUTHSA
MaTE€MaTHKU KAaK HAayKHd, IPUBOAUTH IIPUMEPHI MaTEMAaTHYECKUX OTKPBITUM U UX
aBTOPOB B OTEYECTBEHHOW U BCEMUPHON UCTOPUH

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMOCTH LEIbIX YUCEN
12 OOBIKHOBEHHBIE U JECATUYHBbIC APOOU, MPOIEHTHI, OECKOHEUHBbIE MEePHOIUYECKHE
Ipodu
1.3 Pannonanbuble yncna. Apudmernyeckue oneparnuu ¢ pallMOHAIbHBIMU YHCIaAMU
1.4 JeiicTButenpHble yncia. ApudmMernyeckue onepanmy ¢ AeMCTBUTEIbHBIMU YU CIaMU
L5 [TpubnkE€HHBIE BHIUMCIICHHUS, TPABUIIa OKPYTJICHHS, TPUKUAKA U OLIEHKA pe3yjbTaTa
' BBIYHCIICHUI
2 AnrebpanyecKkue BhIpaKCHUS
2.1 BykBeHHbI€ BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )
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CreneHs ¢ OCJIBIM IIOKA3aTCJICM. CreneHs ¢ pallOHAJIbHBIM IIOKA3aTCJICM. CBolicTBa

2.2
CTETIEeHU
2.3 MHorousneHsl
24 Anrebpanyeckas qpoob
)5 ApudmeTnueckuii KopeHb HaTypajbHOM creneHu. JleiicTBus ¢ apudMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTENEHU
3 VYpaBHEHUs U HEpaBEHCTBA
3.1 Llenble u 1poOHO-paloHabHbIE YpaBHEeHUA. CHCTEMBbl M COBOKYITHOCTH YpaBHEHHH
39 Lensle w npoOHO-panMOHANBHBIE HEepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
33 Pemenue TekcToBBIX 3a7a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS 11OCIIEA0BATEILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmyiia cI0KHBIX IPOLEHTOB
5 DyHKIMU
Oyuknus, cnocoObl 3aganus Gynkuuu. ['paduk dynkinuu. O6macTs onpeneneHus u
51 MHOXecTBO 3HaueHui ¢yHkiuu. Hymu ¢ynxnuu. [TpomexyTku 3HaKONOCTOSIHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MHUHHMYMbl (YHKLHH.
Haubonpiiee n HauMmeHblliee 3HaUeHHE QYHKLIUN Ha IPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKI
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7.4

OKpY>XHOCTb U KpYT

7.5 N3mepeHne reoMeTpruiecKuX BEJIMINH
7.6 BekTops! Ha miockocTn
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'pacsr
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KOPPEKLIMOHHO-PA3BUBAIOLLMII BJIOK.

OpnHoit n3 ocHOBHBIX (hyHKIMI DeaepaibHOTO TOCYAaPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOI'O 00LIero oOpa3oBaHus SBISIETCS pealu3alus IpaBa Kaxaoro peoéHka
Ha TOJHOLEHHOE OOpa3oBaHWE, OTBEYAIOIIEe €ro MOTPEOHOCTSIM W B TOJHOH Mepe
HCIOJIb3YIOLIEe BO3MOKHOCTH €r0 Pa3BUTHS.

[TosTomy, B 0Opa3oBaTeIbHOM YUYPEXKICHHH HEOOXOJIMMO CO3/aTh ONTHUMAaIbHBIC
YCIOBUSA Ul PAa3BUTHUSA JMYHOCTH KaXIOro peOEHKa, pacKpbIBaloOIUME €ro BHYTPEHHME
BO3MOKHOCTH " pe3epBHl, OpraHu30BaTh KOPPEKIIMOHHO-Pa3BUBAOIIYIO,
peadWINTAllMOHHYI0 U 370pOBbecOeperarolyio cpeay, 00eCHeunBaIOUIyl0 YacTUYHOE
BOCCTAaHOBJICHHE U COXpaHEHHE (PU3NIECKOTO U IICUXHYECKOTO 3/I0POBbsI, HEOOXOAUMOTO IS
IPOAOIKEHUS 00yUESHHUS.

[Iporpamma KOpPPEKIMOHHON pabOTHl HalpaBlieHa Ha OO0ECIEYeHHE KOPPEKINH
HE/OCTaTKOB B (hu3MyeckoM U (MJIM) TCUXMYECKOM pPa3BUTHM JleTe ¢ OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI 1 OKa3aHUE TOMOIIH JETSIM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0pOBbsI B OCBOCHMH OCHOBHOM 00pa30oBaTeIbHON NPOrpaMMBbl.

Lenp mporpaMMbel KOPPEKIMOHHOH pPa0OTHI  3aKIIOYaeTCsl B ONpPEICIICHUH
KOMIUIEKCHOW CHCTEMBI ICHUXOJIOTO-MEIUKO-IIEJarorn4eckoil M CcoLManbHON MOMOLIM
oOyvaromumcs ¢ OB3 s ycnemHoro ocBoeHHs OCHOBHOHM 00pa30BaTeNbHOW MPOTPaMMbI
Ha OCHOBE KOMIIGHCALIUM NEPBUYHBIX HApYIIEHUH U NPONENEBTHKH IMPOU3BOIHBIX
OTKJIOHEHUH B Pa3BUTHH, aKTUBHU3AIMH PECYPCOB COLMATBHO-TICUXOJIOTUIECKON afanTanuu
JIMYHOCTHU peOeHKa.

3amaun OoTpaXkaroT pa3pabOTKy M pealln3alluio COJCpPKaHUs OCHOBHBIX HAIPaBICHUN
KOPPEKLIMOHHON paboThI (ImarHoctuyeckoe, KOPPEKIMOHHO-Pa3BUBaoOLIEe,
KOHCYJIbTaTUBHOE, HH(POPMALMOHHO-TIPOCBETHTENBCKOE). B COOTBETCTBHHM C  IEINBIO
IIPOrpaMMbl KOPPEKLIMOHHOM pabOThI BBIIEIEHBI CIEIYIONIUE 3a/1a41:

e ompezeneHrue 0coObIX 00pa3oBaTENbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ OB3 u
OKa3aHMe MM CIELUAIU3UPOBAHHONW MOMOIIM HpPU OCBOCHUU OCHOBHOW 00pa3zoBaTelbHON
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHuUS;

® OIpeelieHue ONTHUMAJIBHBIX CIEIUAIBHBIX YCIOBUN JUIS TOJy4EHHUS OCHOBHOTO
obmero oOpa3oBaHus oOydaroummuca ¢ OB3, 18 pa3BUTHA HMX  JIMYHOCTHBIX,
MO03HABATEIBHBIX, KOMMYHHUKATUBHBIX CITIOCOOHOCTEH;

e paspaboTka u UCTIOJIb30BaHHUE WH/IMBUYaIbHO-OPUEHTHPOBAHHBIX
KOPPEKIMOHHBIX 00pa30BaTeIbHBIX IPOTrpaMM, YUeOHBIX IJIAHOB AJIs O0Y4EeHHUs NIKOJIbHUKOB
c OB3c yuerom ocoOeHHOCTEH WX TCHXO()HU3MYECKOTO pPAa3BUTHA, WHAWBUIYAIbHBIX
BO3MOKHOCTEH;

e peajn3anus KOMIUIEKCHOTO IICHXOJOr0-MEIHKO-COLUAIBHOTO COINPOBOXKACHUS
obOyuatomuxcst ¢ OB3 (B COOTBETCTBUM € PEKOMEHAANMSIMH TICHXOJIOTO-MEIUKO-
neparornyeckor  komuceuun  (IIMIIK),  mcuxosioro-negaroruyeckoro  KOHCHIIMYyMa
obpazoBatensHOl opranuzanun (I111k));

e peanu3anys KOMIUIEKCHOW CHCTEMBI MEPOIPUATHN IO COLMAIbHOM aJalTaluy U
npodeccuoHanbHON opreHTaluu odyyatomuxcs ¢ OB3;

e o0ecreyeHue CEeTeBOr0 B3aUMOJCHCTBUSA CHELMAIMCTOB pa3HOro npoduis B
KOMILIEKCHOW paboTe ¢ oOy4arommmucs ¢ OB3;

® OCyIIeCTBICHHE HH()OPMAITHOHHO-TIPOCBETUTENLCKOW M KOHCYIBTAaTUBHOM pabOTHI
C poIUTENIMH (3aKOHHBIMHU ITpeJICTaBUTESIMU) oOydaronuxcs ¢ OB3.

CymecTByroniye IUIAKTUYECKUE TNPUHIUIB  (CHCTEMAaTUYHOCTH, aKTHBHOCTH,
JOCTYITHOCTH, 1OCJI€I0BATEIbHOCTH, HAITIAAHOCTH U JIP.) BO3MOXHO a/1alITUPOBATh C yUETOM
KaTeropuii 00y4aeMbIX IIKOJIbHUKOB.
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B mporpammy BKIIIOYEHBI clielUaibHbIE MPHUHIMIBL, OPUEHTUPOBAHHBIE HA Yy4eT
ocobenHocTtei ooyuaromuxcs ¢ OB3, Takue, Kak:

® TPHUHIWI CUCTEMHOCTH — E€JIMHCTBO B MOJXOJaX K JIUArHOCTHKE, OOyYCHUIO U
Koppekuuu Hapymenuii gereii ¢ OB3, B3aumoneicTBUE yuuTeNeil M CHEIUAIUCTOB
pazIUYHOTO NPO(HIIA B perieHUU Ipo0IeM 3TUX ACTEH;

® TPHUHIUI 00XOTHOTO MyTH — (POPMHUPOBAHUE HOBOH (PYHKIIMOHATHHON CHCTEMBI B
00X0/1 MOCTPaIaBIIETO 3BEHA, ONIOPHI HAa COXPaHHBIC aHAJTN3ATOPBI,

® [PUHLUN KOMIUIEKCHOCTH — [MPEOJOJICHUE HapyIIeHUH JODKHO HOCHUTHh
KOMIUIEKCHBIM MEIUKO-TICUXO0JIOTO-TIEJarOTMYECKUN  XapakTep W BKIIOYATh COBMECTHYIO
paboTy TmemaroroB M psfa CHEHHATUCTOB (YUUTENb-JIOTOMEN, YYUTENb-IePEKTOIOT
(omurodpenonenaror, cypaoneaaror, TU(MIONENAror), Meaaror-rcuxoyior, MEIUIHHCKUE
PabOTHHKH, COIMAIIBHBIN TIEaror u JIp.).

HanpagJienusi paéoTsbl

[IporpaMMa KOpPPEKIIMOHHON pa0OThl IIKOJIBI Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs BKJIIOYACT B CeOSl B3aUMOCBSI3aHHBIC MOJYNIN (HAIPABICHUS), OTPAKAIOIINE €€
OCHOBHOE COJIepKaHUE:

. ouacHocmuyeckas paboma 00ECTIEYNBAET CBOCBPEMEHHOE BBISIBJICHUE JETEH C
OTpaHUYCHHBIMM  BO3MOXXHOCTSIMH  3JI0pPOBbS,  INPOBEJACHUE UX  IEIaroru4ecKoro
oOciieoBaHUSl W TMOATOTOBKY PEKOMEHIANMK [0 OKAa3aHWI0 WM TICHXOJIOTO-MEIUKO-
MeJarornyeckoi MoMoIy B YCIOBHUSIX 00pa30BaTeIbHOTO YUPEKICHUS;

*  KOppeKyuoHHO-paszsusarowas paboma o0OECIIEUYNBAET CBOCBPEMEHHYIO
CHEIMAIM3UPOBAHHYI0O  TOMOI, B  OCBOCHHMHM  COJAEpKAHHMS ~ OCHOBHOM
00pa30BaTebHON MPOrpaMMbl OCHOBHOTO OOIEro OOpa3oBaHHS U KOPPEKIIHIO
HEJIOCTaTKOB B (PU3MYECKOM W TICUXMYECKOM Pa3BUTHH JE€TEH C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMUA 3/IOPOBbSI B YCJIOBHSIX OOIICOOPa30BaTEIBHOTO YUYPEKIACHHUS;
croco6cTByeT (OPMUPOBAHUIO YHUBEPCAIbHBIX YUEOHBIX ICHCTBHH y ydalluxcs
(JIMYHOCTHBIX, PETYJISITUBHBIX, T03HABATEIHHBIX, KOMMYHHKATHBHBIX );

*  KOHCYIbMamMueHas paboma obecricunBaeT HETPEPHIBHOCTH
CIEIUATLHOTO COMPOBOXKACHHUS JIETEM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBbS M HMX CEMEH 10 BompocaM peanu3anu auddepeHIInpOBaHHBIX
MICUXOJIOTO-TICIATOTHYCCKUX ~ YCIIOBHA  OOy4YeHUs, BOCHUTAHHS, KOPPEKIUH,
Pa3BUTHUS U COLUATHU3AIIH YUAILUXCS;

*  UHQOpMAYUOHHO-NpOCEeMUMeNbCKas — paboma  HANpaBlieHa  Ha
Pa3bSCHUTENBHYIO JEATeIbHOCTh MO BOIPOCaM, CBSI3AHHBIM C OCOOEHHOCTSMU
o0pa3zoBarenbHOr0 Tpolecca sl JaHHOM KaTeropuu JIeTeld, CO BCEMH
y4acTHUKaMU 00pa30BaTENIbHOTO Mpoliecca — yJamuMucs (Kak UMEIOIIMMHU, TaK U
HE WMCIONIMMH HEIOCTaTKH B Pa3BUTHH), HUX POJUTEISIMH (3aKOHHBIMU
MIPEJACTABUTEISIMU ), TIEIarOTHYECKUMH paOOTHUKAMH.

TpyaHOCTH B H3yYeHUH MATEMATHKH

. HECITOCOOHOCTD 3amucaTh YUCIIO (BEJIMUYMHY) B JIaTh €ro (€€) XapaKTePUCTUKY

. POOJIEMBI TIPOCTPAHCTBEHHOW OPHEHTUPOBKH, HEPA3IUICHHUE, HENIPABHIILHOC
Ha3bIBAHUE F'EOMETPUYCCKUX QUTYDP, POPM OKPYKAIOIIETO;

. CMCIIICHUE MAaTeMAaTHYECKUX TIOHATUH (IMIEPUMETP W IUIOIIA]h, YaCTHOE U
Pa3HOCTH U T.I1.);

. HECIIOCOOHOCTh YCTAHOBUTH 3aBUCUMOCTh MEXKIY BEIIMUMHAMU (4aCTh- LIEJI0C;

CKOPOCTh-BpeMs-IJINHA TMYTH TPU PaBHOMEPHOM MPSMOJIUHEHHOM [BUXKCHHUH, II€Ha-
KOJIMYECTBO CTOMMOCTb U JIp.), PEUIUTh TEKCTOBYIO 3a1auy B 1-2 gecTBus;

. HEYMEHHE T0JIb30BAThC MaTEMaTHUYECKONH TEPMUHOIIOTHUEH;

. HEYMECHHE  TPUMCHUTh  anroput™M  (Crmoco0, TMpUEM)  BBIMOJTHCHHS
apu(pMeTUYeCcKOro NeHCTBUS;
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. HEYMEHHE UCIOJIb30BaTh CBOWCTBA apu(pMETHUYECKUX JACUCTBHI TpH
BBITIOJTHEHUH BHIYMCIICHUM;

. HECTIOCOOHOCTh YCTAaHOBUTH HOPSIOK JCHCTBUH B YMCIOBOM BBIPQKCHUU U
HAWTH €ro 3HaYeHUE C MCIIOJIb30BaHNEM H3YUYECHHBIX aJITOPUTMOB,
. npoOiemMbpl B TIOHUMAaHWM MaTeMaTHYECKUX OTHOIIEHWH (Oosblie/MeHbIIe,

BBIIIIC/HUXKE, JOPOXKE/IeIeBe; «OOJbIIe/MEHbIIE HA...», «O00JbIIe/MEHBIIE B ...», «HA
CKOJIBKO (BO CKOJIBKO pa3) OOJIbIIIe/MEHBIIE» U JP.).

O0mas xapakTepuCcTHKA 001ey4eOHBIX TPYAHOCTEH 00yYCHHS:

— HEyMEHHE BKJIIOYHTHCS B Y4eOHYI0 paboTy; HECHOCOOHOCTh CaMOCTOSTEIBHO
HayaTh BBIIOJHEHUE 3a1aHUS;

— HETOTOBHOCTb BBITIOJIHATH 331aHue 0€3 MOoIIaroBoi HHCTPYKIIUN U TIOMOIIIH;

— HETIOHMMaHUE, HEYyMEHUE BBIIIOJHUTh MHOTOKOMIIOHEHTHOE 3a/laHue (COCTOAIIEE U3
HECKOJIbKUX IIPOCTHIX);

— HEJJOCTaTOYHasi OCO3HAHHOCTh B YCBOCHUU U IPUMEHEHUH aITOPUTMOB (TIpaBmil);

— HEyYMEHHE TIOJb30BATHCS IOJyYCHHBIMH 3HAHUSMH-yMEHUSMHU TPH PpEIICHUHN
CTaHJAPTHBIX YYEOHBIX M MPAKTUYECKUX 33/1a4;

— HECHOCOOHOCTh Y4YECTh BCE YCIOBHS M JTalbl PEUICHHS 33JaHUS B XOJE €ro
BBINOJIHEHUS (HETOJIHOE BHIMOJIHEHUE 3a/1aHus);

— cMmemeHne (IOJMEeHa) aJTOPUTMOB, TMOHITHN; HApyIIEHHE IOCIEAOBATEILHOCTH
I1aroB aJIrOPUTMA IPU €T0 BHINOJIHEHUH;

— MOAMEHA 33/1aHus (JJOTHYECKH U AITOPUTMUYECKH 00JIee IPOCTHIM);

— HECIIOCOOHOCTh KOHTPOJIMPOBATH X0/ (IPOLIECC) U Pe3yJIbTaT BBIIOIHEHUS 3a1aHUS;

— HEYMEHHE TIOHATh U OOBSICHUTH PUUMHY CBOEH OLIMOKH, HCIIPABHUTH €¢;

— HEyMEHUE IPUMEHUTh 3HaHHs B HECTaHAAPTHOHN CUTYaIUH;

— HEYMEHHUE PeIIUTh YIeOHYIO 33/]auy C UCTIOIB30BaHUEM «JIPYTOT0»

- mprema (croco6a), CpaBHUTh PEIICHUS 10 CTENEHH PallMOHAIbHOCTH.

O01mas XapaKTepuCTHKA TPYAHOCTEl MeKINYHOCTHBIX OTHOLIEHUIA

Xapaxmep e3aumooeiicmeusn y4eHuUKa u yuumens:

— HEMMOHUMaHHUE, HErOTOBHOCTD YCIIBIIIATh YIUTEINS (B3POCIIOTO),

IICUXOJIOTUYECKAasi «HECOBMECTUMOCTBHY» (IO pe3yjbTaTaM BBINOJIHEHUS TecTa
«[loptpet yuurensn»);

— OOsI3Hb KPUTUKH, HEraTUBHOW OLIEHKU;

— OTCYTCTBHE MOJIOKHUTEIHHOTO ONBITA OOIIECHHSI CO B3POCIBIMHU.

B3zaumooeiicmeue yuenuxka u opy2ux y4eHuKog:

— 3TOLEHTPUYHOCTh, HEYMEHHE O0IIAThCS,

— TIOBBIIIEHHAs] TPEBOXKHOCTH (MO pe3ysibTaTaM BbINOJHEHUs TecTa «llBeTHbIe
LIapUKKU»);

— HEyMEHHE C TPOUTh COBMECTHYIO JEATENILHOCTH (110 pe3yjbTaTaM BBIIOJIHEHHS
Tecta «PykaBUUKn»);

— 3aHIDKEHHasl (3aBbIIIEHHAs) CaMOOLIEHKa (MO0 pe3yJbTaTaM BBINOJIHEHUS TecTa
«JlectHuna», «Cembs»).

— JIpyTue TPyIHOCTH. ..

IIporpamMmma KoppeKIIMOHHOH pa0doThHI HANIPABJICHA HA:

. MIPEOI0JICHHUE 3aTPyITHEHUH YIaIIUXCsl B Y4eOHOM 1eATeIbHOCTH;

. OBJIAJICHUE HABBIKAMU aJaNTalluy yYalTUXCs K COIUYyMY;

. pa3BUTHE TBOPYECKOTO MOTEHIIMANIA YIaIIUXCsl (OAapeHHBIX JeTel);

. pa3BUTHE OTECHIIMAJIA YYAIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH.

1) IIpeogosieHue 3aTPpyAHEHNH Y4aIIUXCS B Y4eOHOI 1eSITeJIbHOCTH
OxazaHue TOMOIIM YyYalIUMCS B TPEOJNOJICHHMH WX 3aTpyAHCHUH B ydyeOHOU
NesITeIbHOCTH MTPOBOJUTCS ME€JaroraMy Ha ypoKax.
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Ha ocHOBe mpHMEHEHHMsS TEXHOJOTMH JESATEIbHOCTHOIO MeTojaa OOydYeHHs Y
y4aluxcs MoCaeI0OBaTeIbHO U MOITAITHO (POPMHUPYETCS IOHMMAHUE HOPMBI YUeHUS (UTO MHE
«HA0» JIeNaTh KaK y4yeHHuKy). OTHOBpEMEHHO UIsd (OPMUPOBAHUS y YUAIUXCS BHYTPEHHEN
NOTPeOHOCTH BKIIOYCHUSI B YYCOHYIO JCSTEIBHOCTh («I ATO XO4y») B KIIACCE CO3JAcTCs
TICUXOJIOTHYECKH KOMQopTHas oOpa3oBaTelibHAs cpeia, riae peOSHOK He OOWTCS BBICKA3aTh
CBOE MHEHHE, TJI¢ €ro TPYyI0J00He, CTapaHue, OTBETCTBEHHOE OTHOIIIEHHE K JIeTy BCTpeYaeT
I00pOXKEIATSIBHYIO TOJJIEPKKY, A€ OH MPUOOpETaeT IMO3UTHBHBIA OIBIT TEPSIKUBAHUS
CUTYyallUM yCIieXa, a C JPYroi CTOPOHBI ? oOecreYnBaeTcsi BO3MOXHOCTh €0 Pa3BUTHS B
COOCTBEHHOM TEMIIC HA YPOBHE CBOETO BO3MOKHOTO MaKCUMyMa («s 3TO MOTY»).

TexHoJorHuecKu 3To0 oOecreunBacTCs peanu3anueid B y4eOHOM IpOIecce MO0 BCeM
y‘-I€6HBIM npeaMeTaMm ACATCIbHOCTHOIO METOJa O6y‘~I€HI/IH u COOTBGTCTBYIOHICﬁ CHUCTEMBI
JTUIAKTUYECKUX TPUHIMIIOB (TIPUHIMIIOB TICHXOJOTHYECKOW KOM(OPTHOCTH, MHHUMAKCA,
BApUATHUBHOCTH, JACATEIHHOCTH, HEIIPEPHIBHOCTH).

B kypce «AJjredpa» CO3JaHUIO TCUXOJIOTUYECKA KOMGPOPTHOH 00pa3oBaTeIbHOU
Cpelbl CIIOCOOCTBYET COZICPIKAHME 33JaHUH, KOTOPOE MOJ00paHO TakK, YTOOBI MOICPIKHBATH
y YYaluxcsi MO3UTHBHOE OTHOIICHHE K 3aHATHSIM MAaTEMaTHKOW U JKEJIaHUE BKIIHOYATHCS B
y4eOHBII Mpolecc M0 MaTeMaTUKe B 30HE CBOEro Onmkaiiiero pasButus. C 3TOHl Lenbro
UCTIOJIB3YIOTCS CIIEAYIOIINE TIeIarOrMYECKH TPHUEMBI:

. BKJIFOUCHHE B Y4eOHOE COJICp)KAHUE 3aJlaHWi, BBIMOJHCHUE KOTOPBIX HaeT
JETSM TOJIOKUTEIIBHBIA  SMOIIMOHANBHBIA 3apsia  (pasragpiBaHue peOycoB, pEIICHHE
3aHUMATCIIbHBIX 3a/a4, HWIpOBbBIC CUTyallMM W COpPCBHOBAHMA, paCHII/I(prBKa CJIOB,
MOCTPOSHHE N300PAKEHHIA MTOCIIC BEIUUCICHUH U T.11.);

° BKJIFOUCHUC SaI[aHHfI, COACPIKAHNEC KOTOPHIX BBI3BIBACT Y YHAIIUXCA HHTCPEC,

. pa3zHooOpas3ue BUAOB ACSITEIbHOCTH, BHIMOIHIEMBIX YICHUKOM Ha YPOKE;

. Y4eT IeHJIEPHBIX OCOOEHHOCTEH MCUXOJIOTUIECKOTO PA3BUTHS IETEH;

. ONTUMU3ALMS KOJIMYECTBA BBINOIHAEMBIX 3aJaHUIl U OCBAaMBAEMBIX MPHU 3TOM
ornepauuii;

ITo MEpE OCBOCHHUA YYAlIUMHCA HOPMBIL yqe6H0171 ACATCIIbHOCTH, INTOHHUMAaHUA H
MNPpUHATHA UMK HaA JUYHOCTHO 3HAYMMOM YPOBHC COIII/IaJII)HOf/'I pojin «KydCHHUKA)» BHCIIHUC
MOTUBBI CMCHANTCA BHYTPCHHHUMH, U Y YUYaAlIUXCA Q)OpMpreTCH YCTOﬁqHBaH y‘l€6HO—
IMO3HaBaTCJIbHAasd MOTHUBAOWA W TOTOBHOCTH K CaMOpPa3BUTHUIO. Tak xe 3aJaHus
KOPPCKIIMOHHOI'O 0J10Ka BKIIOYEHEI B ACATCIIbHOCTD YUUTCIIA HAa KAXKIOM YPOKC MaTCMAaTUKU.

72



KoHTpoJibHO-U3MepHTeIbHbIE MAaTePUAJIbI, 7 KJIAacC

KoHTpoJibHO-U3MepHuTe/IbHbIEe MAaTEePUAJIbI IPOMEKYTOYHOM aTTecTalluM AJs1 7 Kjiacca

Kountpoasnas padora 3a 1 yerBepTh

Bapmuanr 1

1. Haiinurte 3Ha4YeHUE BBIPAKCHUS:

a) 4° = 2) (-1) =
2 2°

6) (07)° = d) 13 =

6) (-9)° = e) -(-02) =

2. Beruucnure:

2 2 13 11 1
_+4_.(__ _)__
7 7 24 20 2

3. Pemurte ypaBHEHHE:
5(1,2-2y)=7,3-43y + 1).

4. Kodesapky Ha pacnponaxe yieHwiu Ha 30%, npu 3Tom oHa ctana ctouts 7000
py6ueii. Ckonbko pybiieii ctonmna kodeapka 10 pacpoaaku’?

5. Illects ManspoB mokpacuiu 3a00p 3a 6 yacoB. CKOJIBKO HY)KHO MaJSIpOB, YTOOBI
MOKPACHUTh TaKoi 3a0op 3a 2 yaca?

Bapuanr 2

1. Haiinure 3Ha4YeHUE BBIPAKCHUS:

a) 11% = 2) (1) =
6) (0,2)° = 9) (-0,9" =
9CF-  o- -3 -

2. Brmuucnwure:

e (3 25) 1y

3. Pemmre ypaBHEHUE:
7,1y -6(0,2y - 1) = 5(y+2,1)
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4. Bo BpeMs pacupoiak XOJOAUIBHUK MpoaaBaics co CKUAKON 35%. CKOJIbKO
pyOJeli cocTaBuiia CKHAKA, €CIIM 10 CKHJIKH XOJOAMIBHUK cTomi 16 000

pyOseii?

5. Yertblpe 3KcKaBaTOpa BHIKONAIM KOTJIOBAH 32 5 4acoB. 3a Kakoe Bpems

BBIKOITAIOT TaKOM K€ KOTJIOBAH JBa Z-)KCKaBaTopa?

OtBersl. KonTposnbnas padora 3a 1 yerBepTh

Ne Bapuanr 1 Bapuanr 2
n/n
1. a) 64 a)l21
0) 0,49 6)0,008
B) 81 B)-27
r) 1 r)-1
125
v o0s
e)-0,0016 )~ e
2. -0,25
7
3. -1,35
4. 10 000 py6 5 600py0
5. 18 uen 10 sxcKkaBaTopoB

KonTposabHasi padora 3a 2 yeTBepTh
BapuanTt 1

1. Yupoctute Boipakenue: 0,7y — (0,2x — 0,3y) + 0,2x npu x = 3,5; y =-10
2. Pemnre ypaBHeHue:

a) 7x—-9=3x+7
0) 1+7(x-2)=53-2x)+3

3. Jlano nunelinoe ypaBHenue 2x-3y=6. [loctpoiite rpaguk ypaBHEHUSI.
. 3x-2y=14,
4. Pemmte cuctemy ypaBHeHU
2x+y="T.
3. Co cranuum M u N, paccrossHue Mexay KoTtopsiMu 380 KM, OJHOBPEMEHHO

HABCTpe4y APYr IPYry BhIIUIM JBa moe3fa. CKOpoCTh Moe3/a, OTIPABUBIIETOCS CO
cranmuu N, Obuta OOJIBIIE CKOPOCTH APYroro moesna Ha 5 km/4. Uepes 2 4 mocie
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OTIIpaBJICHUsI MOE€3]]aM OCTaBajoch Mpoitu A0 Berpeun 30 km. Haiigute ckopocThb
MOE3/I0B.

Bapuant 2

1. VYupocrture Beipaxkenue: 0,3x —2(0,7x + 0,5y) + 0,1x nmpux =-11,5;y =10
2. Pemute ypaBHeHue:
a)9-6(7-5x)=8+2(x+4)

0)6x—5=9—-x
3. Jlano nuHeliHOE ypaBHeHHE 6x-4y=28. [locTpoiite rpaduk ypaBHEHHUS.
. S5x-3y=9,
4. Pemure cuctemy ypaBHeHUi
3x+y=1I.
5. Co cranuum M u N, paccrossHue Mexay kortopsiMu 401 KM, OJHOBPEMEHHO

HABCTpeuy ApYr APYry BHIILIK JBa moe3na. CKOpoCTh Moe3za, OTIPABUBIIETOCS CO
cTanmuu M, ObUTa OOJBIIE CKOPOCTH APYroro moesna Ha 7 kM/4. Yepe3 3 4 mocie
OTIPABJICHHS TOE3/IaM OCTaBaJIOCh MpoWTH 10 Berpeun 20 kM. Haiinmure ckopocTb
M0€3/10B

OtBertbl. KonTpouibHas padora 3a 2yeTBepTh

Ne Bapmuanr 1 BapuanT 2
/11
1. -10 1,5
2. 14 1,4 0)2
a)4 6)1 a) )
3.
4. | (&-D (3:2)
5. 85kM/4;90KkM/u 60KM/u; 67KM/4a

Kountpoabsnas padora 3a 3 yerBepTh

Bapuanr 1

1. Yopocture BeIpakeHHE:
a) 5(a+2)+(a-2)
6) 2x(x+1)—4x(2—x)
2. BriHecuTe 00mUIT MHOXHUTENh 32 CKOOKH:
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a) 14mn® —Tn;
6) alb—c)+c(c—b).
3. IlpencraBbTe B BUAE MHOTOWIEHA BBIPAXKEHUE:
a) (ct6)(ct+d)
0) (5a-3a’)(4a-1)
4. Pemnre ypaBHEHUS

x—X;S:4
2

5. 3a 4 4 xarep NpOXOIUT O TEYEHHUIO PACCTOSIHUE, B 2,4 pa3a Ooblle, YeM
3a 2 4 npoTuB TeueHUs. KakoBa CKOPOCTh KaTepa B CTOSTYEN BOJIE, €CIIU
CKOpOCTh TeueHus 1,5 km/a?

Bapuanr 2

1. YnopocTtute BbIpakeHHE:
a) 7(x—7)-3(x-3)
6) 3n(n+c)+3c(n—c),

2. Brinecure O6].HHﬁ MHOXXHUTENIb 32 CKOOKH:
a) Sab+10a’;

6) 3c(x—y)-x(y-x)

3. HpCI[CTaBbTG B BUAC MHOI'OYJICHA BBIPAKCHHC!

a) (y+7)(y+3)
0) (1-2a) (4a-3a?)

4. Pemnre ypaBHEHUS
X+1

2x—-——=3
3
5. 3a 6 4 kaTep MpOXOAUT MO TeUeHHo Ha 20 KM MeHblIe, yeM 3a 10 u
npoTuB TeueHus. KakoBa CKOpOCTh T€UEHUS, €CIIM CKOPOCTh KaTepa B
crostueii Boge 15 km/4a?

OTtBeThl
Bapuanr 1 Bapuanr 2
1. a) 6a+8 1. a)4x-40
0) 6x% — 8x +2 0) 3n2-3¢?+6nc
2. a) Tn(2mn-1) 2. a) Sa(b+2a)
6) (b-c)(a-c) 0) (x-y)(3ctx)
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3. a)c*+11c¢t30 3. a)y*+10y+21
0) -12a*+3a*+20a’-5a 0) 6a*-9a’+4a

4. x=12 4., x=2

5. 16,5 xm/4 5. 2,5 xm/4

HUrorosasi koHTpO/ILHASI padoTa
no ajaredpe 7 kjaacc
Bapuanr 1

1. Ympocrure Boipaxkenue (a + 6)*>— (a+1)(36 — 2a).

2. Pasnoxkure Ha MHOKHTENH: a) 3x%y? + 3x%y* — 6xy?; 0) 2a — 2b + ca — ¢b.

3. PemmTe cucteMy ypaBHEHUI:

{5)(— 2y=11
dx—y=4

4. Tlocrpoiite rpaduk pyHkuu y = 2x — 2. Onpenenure, IpoxXoauT JIU rpadux
¢bysakuuu yepes Touky A(—10; —20).

5. Typuctsl 1o obena 6putn B mytd 4 4, a mociie ooena 3 4. CKOpOCTh UX
JBIDKEHHS 10 obena Obuta Ha 1 KM/4 Ooibiie, yem mociie ooena. K Beuepy
0Ka3aJI0Ch, YTO Bcero oHU nponutn 25 kM. C Kakoil CKOPOCTHIO IITH TYPHUCTHI
1o ooexa? Ilocne obena?

Bapuanr 2

1. Yupocrure Boipaxkenue (x —2)?— (x — 1)(3x -4).

2. Pasnoxwure Ha MHOXHTENN: a) 2a*b® — 2a’°b* + 6a’b?; 6) ax — ay + 5x — 5y.

3. PemmTte cuctemy ypaBHEHHIA:

{3X+ 5y=12
X—2y=—7

4. Tlocrpoiite rpaduk GyHKIMHU y =—2xX + 2. Onpenenaurte, IpoXoauT JIU rpauk
¢bynkuuun yepes Touky A(10; —18).

5. Mactep 1 y4eHUK U3rOTOBWIIM BMecTe 62 netanu. Y4eHHuK padoTain 5 4yacos, a

Mactep 7 4. Macrep U3roTaBiauBal B Uac Ha 2 JeTalu OoJbIle, 4eM
yueHUK. CKOJIBKO JieTaliei B yac Jaenan yueHuk? CKonbKo — Mactep?

OTBeTEHI
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Nk wbh =

BapuanT 1

3a®>—22a

3xy*(x?y +xy* -2) ; (a-b)(2+c)
(-1:8)

He mpoxoaut

4xm/4a; 3kM/g

Nk W=

Bapuanr 2

-2x2 +3x

2a’b*(a’b-ab’+3) ; (x-y)(at+5)
(-1;3)

[Ipoxoaut

4; 611.
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KoHTpoibHO-N3MepuTeIbHbIE MAaTEPHUAJIBI, 8 Kiace

KonTpoJsbHasi pabGoTa mo teme: «Ajaredpanmyeckue BbIPaKeHHUsI.
Auiredpanyeckasi Apoob»

Bapuanr I
Yacts A

. 3
1. HaiinuTe 3HaueHus apoou Toxy2 P X = —0,8,y =—2.

XC+axy  10xy-9y°

2. Y1pocTuTe BeIpakeHHE
p p x—3y x—3y

16 92
3. [IpencraBbTe B BHE Ipo0OH 37 1%

N

2\ 3
4. YpocTuTte BbIpaKEHHE (?) :

5 4
5. IlpencraBs B BUAE 1pooH - : 3

3-15 5

. YIIPOCTUTE BBIPAKEHU — + — —=15.
6. Yopocture pakeHue —— =t

8—4 349 | 2-2

7. YIIpoCcTUTE BBIPAKEHUE '3 ) 21,
+3 +4 +4° 2+
Yacts C
3 3y2 2\°
7 \°. 21 3 .
8. Ynopocrture BoipakeHue 3—) - \(773) |~ 3z) nHaluTe ero 3HaueHUE

npux =0,7,y=23,c=14.

79



KonTpoabHas padora no reme:
«AJredOpanyeckue BbIpakeHus. AJiredpandeckasi Apoodb»

Bapuanr 11
Yacts A

v 2 — e
1. Haiigute 3naueHus: Apoou Sxry7 PH X = 0.2,y 2.

XC+3xy  Txy—4y°
X—2y x-2y

2. YnpocTure BbIpaKEeHHE

12 2 15
3. IIpeacraBbTe B BUIE ApoOU T3 g

32\°
4. YpocTure BbIpaKEHHE (?) :

7 .5
5. IlpencraBs B BUAE A1poou T 1

4
Yacre B
3 2
6. YnpocTure BeIpaxenne 5 —, +o———-— +4

3-9 4 +28  2-3
+7 246 +9° 3+

7. YopocTure BbIpaKeHHE

Yacts C
3 3\ 2 NG
5 \° 15 3 .
8. Ympocture Beipaxkenue | — > ) "% + (5~ ) W HauauTe ero 3Ha4eHUE
IpHA X =1
p 9’
_1,_4
Y 10 5

Kputepuu onieHUBaHuAd:

1,2, 3,4 wn 5 3amanus oneHuBaeTcs 1 6amioMm.
6 1 7 3amaHusd OLEHUBAIOTCS 2 OaIaMHu.
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8 3aganue orleHUBaeTCcs 3 OaIaMu.

Hroro: 12 6annos.

e~~~ A=t =l =~~~ ~1 =] 11 =1 =l

[=I=I~1-1-I~1-]-I~1--/-

OrneHka «5» cTaBUTCS, eciy ydaruiics Hadpan 11-12 66.
Orenka «4» cTaBUTCS, eciy yJanuiics Haopan 8-10 606.
Orenka «3» CTaBHTCSI, €CITM ydantuics Hadpa 5-7 60.
Orenka «2» cTaBHTCS, ecliu ydantuiics Haopanr 0-4 60.

KJIIO4Un
No B-1 B-2
1 -0,25 2
3
2 x-3y x-2y
3 128 15
2 2
4 g 36 243 105
125 6 32 15
5 15 28
28 15
6 -16 3
7 3 4
8 -7 -0.12
KonTponbnas pabora no teme «KBagpaTtHbie ypaBHEHHD
Bapuanr 1 Bapuant 2
1. Pemure ypaBHEHHE: 1. Pemnte ypaBHeHue:
a)x>—-9=0; a)x>—-16=0;
0) x> +4x=0; 0) x>+ 7x=0;

B) 3x2+7x +2=0;
rx>-8x+12=0;
nNx2+x+3=0

3. Opna U3 CTOPOH NMPSIMOYTOJIbHUKA HA 7 CM
Oosplle ApYyroil, a miouiaab paBHa 44
cm?. Haiigure nepuMeTp mpsaMoyroyibHHKa.

B) 12x? - 5x - 2=0;
r)x>—6x-16=0;
n)x2-3x+11=0

2. OpHa u3 CTOPOH MPSMOYTOJIbHUKA Ha

Haiinnre nepumerp npsMOyroiabHUKA.

2

5 cm MeHblIe JIpyroi, a miuomanp paBHa 84 cm’.
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4. Yucno -6 sBisercs KOpPHEM KBaJpaTHOTO
ypaBuenus x> + bx — 6 = 0. Haiigure
BTOpPOM KOpPEHb U 3HaYCHHUE b.

ypaBHeHus x? - 4x + t =
BTOPO¥ KOPEHb M 3HAYEHHE L.

. Ywucmo -2 sgBnsercs KOPHEM KBaApaTHOI'O

0. Haiimure

Kiroun
Ne B-1 B-2
1 -3;3 4; 4
-4: 0 -7; 0
1 2
-2; - 3 -0,25; 3
2;6 -2;8
Her pemennii Her pemennii
2 30 38
3 X=2 b=5 X=6 t=-12

KBagpatHbie kopHu. CreneHu
Bapuanr 1

1. Beruucnure :

a) V0.64 -0.04
b) 2+/900 — 5v/100
¢) 3v/0.16

2. Haiinute 3HaY€HUE BBIPAKECHHUS

25
a) \/1:6
b) V56 /14

2
o) (2/3)
3. Haigurte 3HaueHUS:
a) 411. 4—9
b) 67°: 676
2—10_27

C) 2—2

4. TIpencrassTe mpousseaenue (4,6- 1074)(2,5 - 108) B cranmapTHOM BHJE.

5. YmpocTture BbIpaXeHUE
a) ( —3)4, 14
b) 15 2 3.4 3 4

6. Brruuciaure
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379. 974
27

7. Pa3noxure Ha MHOYKUATENIN KBAaIPATHBIN TPEXUJIEH

2—-18 +45

Bapuant 2

1. Boruucnure :

d) v¥0.25-4/0.01

e) 3400 + 5v/900
f) 6v0.25

2. Haiipure 3HaueHUE BBIpAKEHUSA

64
d) |
e) V28 /63
H (4/2)

3. Haiigurte 3HaueHus:

d) 7—10. 712
e) 57°: 576
49_ 4~7
42

4. TIpencrassre mpousseaenue (3,5- 1074)(6,4 - 102) B cTaHmapTHOM BHJIE.
5. YnpocTtute BbIpakeHHE

a) ( —5)4, 22

b) 04 ¢ 8.50 > 9

6. Brruuciaure
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2—3, 4—3

8—4
7. Paznoxxute Ha MHOXKHUTEIN KBAAPATHBIN TPEXUJICH
2+19 +48
Kimroun
Ne B-1 B-2
1 0.16 0,05
10 210
1.2 3
2 1.25 0,8
28 42
12 32
3 16 49
6 5
0.5 1
4 1150 0,224
5 X2 a’
6 20xy
6 3 8
7 (x-3)(x-15) (y+3)(y+16)

HEPABEHCTBA. CUCTEMbI YPABHEHMIA

1. Pemuts HCpPAaBCHCTBA:
a)2(3x—7) - 5x<3x-12
6 x— x_—3 WX +1
4 8
2. Pemuthb cucTeMbl HEPABEHCTB:
a)[ —2x+12>3x -3,

N 7x—6<4x+12:

>2

~

6)( 3x-2(x-7)<3(x+1),
A xX=3)x+5)<(x—-3)>+2.

3. Pemnth HEpaBEHCTBO:

Bapuanrt 1
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4x+2
<

2 < 6
3
4. Pemuth HepaBeHCTBA!
a) [4x-1]<9
BapuaHT 2
1. Pemmuth HepaBeHCTBA:
a)5(2x—-6) —9x<4x-15
5 x x=5 WX +1 ;
- >
) 3 6
2. PemmuTh CUCTEMbI HEPABEHCTB!
a) [—4x+11>2x-7,
8x—-3<6x+13;
0) Sx—-2(x—4)<5(x+1),
(x—6)(x+6)<(x—5)*+09.
3. Peminth HEpaBEHCTBO:
g < 6x+4 <11
4. PeluuTh HEpaBEHCTBA!
a) | 2x -3 | <7
KIIIOYH
Ne B-1 B-2
1 [-1; +00) [-5; +o0)
(12 ; +00) (1,4 ; +0)
2 (-0 3) (-0 3)
[5,5;6] [1,5;7]
3 [1;4) [2:3)
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4 (-2;2,5) (-2;5)

A)

FfopoBasa KOHTPONbHAA pa60Ta no matemaTtuke B 8 Knacce

| BapmaHT
1 vactb
Anrebpa
1. HaiinuTre 3HaYeHHe BRIDAYKEHUA (-—5————3—)H .
. 22 11/ 5

2. 3HavyeHHMe KAKOr0 M3 JAHHBIX HHUMKEe BRIPAKEHHUI
ABAAETCA HanOOJLIIHM?
ipJyio - 3)3 _
2) 243 4) J3.J2
3. Pemmure ypasmenue 5x°+8x+3=0.
Ecaum ypaBHeHHMe uMeeT 6ojlee OZHOr0 KODHS, B

OTBeT 3anumnTe 60JbIINA U3 KOPHEH.

4. YcTaHOBHUTE COOTBETCTBHE MEXAY rpadurkamMu
byHKIIUHA 1 GopMyIaMH, KOTOPHIE UX 3a4al0T.

FpadpuKun
Wty B) N B bt .
17T \
\ \
\ //
- l A . 1 / > ] h"-—:
o 1 X 01 X T 0 2
\ L
|
1
dopmynbl
2 9
1) y=; 2) y=2x y=x

B Tabauie nox Kaxknoil GyKBOl YKaMXUTe COOTBET-
CTBYIOIIUI HOMEP.

A b B
0 :
fad | I | |




YKaxkuTe perieHrue HepaBeHCTBA

~3-3x<Tx-9.
1) (-;0,6) 3) (0,6;+)
2) (—0;1,2) 4) (1,2;+0)
Feometpusa

B Tpeyronsuuke ABC wussecrHo, utro AB = BC,
ZABC =148°. Haiigute £BCA . OrBeT gaiite B rpa-

aycax.

Tpeyronsuux ABC Bmnuca’ B OKDYKHOCTb C
neHTpoMm B Touke O. Haiiante yron ACB, ecitu yroua
AOB paBen 173°.

C

A\
A
OcHoBauusa Tpamenum paBHel 1 m 17. Haiigure

6OJIBIITHNI M3 OTPE3KOB, HA KOTOPLIE AEJUT CPELHIOI0
JIMHUIO 3TOH TPallellnH OJHA M3 €€ Auarosanei.

Ha kxaeruaroii 6ymare ¢ pasmepoM KjaeTknm 1x1
n300pakE€H TpeyroabHuK. HaiiguTe ero mioianb.

[ NG




10. Kaxoe 13 crenyIoux yTeep:KAeHUit BepHO?

1) Ecau aABa yria OZHOrO TPeyrolbHHKAa PpaBHE
IOBYM YTJI&M JAPYIOrO TPEyrojbHHMKA, TO TAKHE
TPeYroJIbHNKH NOA06HEI.

2) lBe OKpPYXHOCTH IEPECeKAIOTCA, €CIH Paghyc

OZHOM OKpPY KHOCTH OGOJblile pajuyca IApPyroi
OKPY:KHOCTH.

3) Cpe,D;HHﬂ JAHHAA Tpanemm paBHA cyMMe eé oc-
HOBaHHHA.

B oTBeT sannmuTe HOMED BHIGPAHHOTO YTBEP:KICHHA.

11. B Tabaume nmpHEeZeHBI pasMepsl IUTpadoB, ycTa-
HOBJIEHHEIe Ha TeppuTopuu Poccum c 1 céHTﬁﬁpﬂ
2013 roza, 3a npeBHIIeHHe MAaKCHMAJILHOH paspe-
IMEHBOH crcopoc'm, 3a()MKCUPOBAHHOE C NOMOMIBIO
CPEACTB ABTOMATHYECKON hHUKCATIHM.

IIpesrnnenne 91-40 | 41-60 | 61-80 8lu
CKOPOCTH, KM/U fbornee

Pasmep mrpada, py6. 500 1000 | 2000 | 5000

Kaxo#t mTpad gosiKeH 3alaTHUTEH BJIA/IeJIEI] aBTO-
mMobOuIsa, sabHKCHpPOBAHHAS CKOPOCTH KOTOPOTrO
cocraBrya 147 KM/Y Ha y4acTKe JOPOTH C MaKCH-
MaJILHOII paspenénsoii ckopoctsio 100 km/u?

1) 500 py6ureit 3) 2000 pyb6.eit
2) 1000 pyGaeit 4) 5000 py6aeit

12. Ha fpat}mxe u300pakeHa 3aBUCHUMOCTL aTMochep-
HOTO OABJEHHA OT BBICOTHI HaJ ypoBHeM mops. [lo
IOPM30HTATH YKa3aHA BHICOTA HAX YPOBHEM MODA
B KILIOMETpax, [0 BepTHKaIM — arMocdepHoe FaB-
JIeHHe B Mnﬂnnme'i‘pax pTyTHOro croiaoa. Ha Karoit
BeICOTE (B KM) JIETHT BO3AYINTHBINA 1ap, ecnu O6apo-
MeTp, HAXORAIMMIACA B KOP3HHe IIIapa, MOKA3bIBAET
nasnenue 620 MmuLaMeTpoB pryTHOrO cToN6a?
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1)

800

700

600

500
400 =

300 = =
200 '

100

L.
¥

0 1 2 3 4 5 6 7 8 9 10 11 12

Ilnara 3a Tenedon cocrasnser 220 py6ieii 8 mecs.
13. g caexyiomeM roxy oHa yBenuuurca Ha 10%.
CroubKo py6aell IpHAETCA JIATHUTD €2KEMECAYHO 3a

TesedoH B caeayIOmeM roxy?

14. Kakas #3 CcJleZylOIUX KPYTrOBBIX AHMArpaMM
DOKA3LIBAET pACIpeJeleHHe MacC 3JeMeHTOB B
MOJIEKYJe LHCTEeHHa, €eCJH Macca BOAOPOJA

cocrasiadger ©6% Bceill wmaccel, asora— 12%,
yraepoga — 30%, xkucaopoga — 26% u cepel —
26%7?
Maccu anementos  3)  Macen anementos 2)  Macchl aleMeHTOR 4)  Maccel 31eMCHTOR

2 4yacTtb

3aaaHuAa 15-16 BbINONHUTE C pelieHnemM M 3anuLunTe oTeer

15. HailiguTe 3HaYeHHE BRpaXKeHUA

a’-25b° ( 1 1)

5ab \5b a

npxuz“_"Si b= Gi.
16 16

16. B tpaneuun ABCD c ocHoBaHuamu AB u CD gmaroHanu nepeceKkaloTca B Touke O.
OcHoBaHue AB B 2 pasa A/svMHHee ocHoBaHusa CD, oTpe3sok OC=2cm. Haipgute anunHy
awnaroHanu AC.

FopoBaa KOHTPO/sIbHAA paGOTa no matemartuke B 8 Knacce
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Il BapuaHT

1 yactb

Anrebpa

i ‘ 0,7
Haiinure 3HaYeHNE BHIDAYKEHUS _ ] -

1+1
1. | 6
2. Mexay KaKMMH SHCIAMH 3aKII09€HO YICJIO0 v 60 ?

1) 20 u 22 ~ 8)59u61
2)Tus 4)3u4

w

. Hailigute HaumeHbLIMIA KOpPeHb ypaBHeHUsA 3x2 + 2x— 1 =0.

4. YCTaHOBUTE COOTBETCTBUE MEXAY GYHKIUAMH U UX
rpaduKamMu.

®YHKITIU
A) y=—% B) y=-2x>-10x-13
B)y=ix+1
3
TPA®HUKHA
3)
! i1y !’J: e

B rabuaune mox kakmoit 6YKBOl YKa)XKHTe COOTBET-
CTBYIOILIMI HOMeED.

A b B
O :
Saatl | I | |
5. YKaKHuTe pellleHNe HepaBeHCTBa
Sx+4<x+6.
1) (-;0,5] ~ 8)[0,5;+)
2) (—;2,5] - 4)[2,5;+)
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6.

10.

11.

Feometpusa

B rpeyronssuxke ABC wmsBecTHO, uTo AC = 32,
BM — meaunana, BM = 23. Haiinure AM.

B yrox C BennumHOit 84° BHoucaHa OKPYXXHOCTS,
KOTOpasi KacaeTcsa CTOPOH yrJjia B Toukax A u B,
rge O — UEHTP OKPYXXHOCTH. Haﬁnn're yron AOB.
OrtBer gaiiTe B rpagycax.

A

OcHoBaHUSA TpallelMu PaBHBI 17
u 19. Haiigure Ooabmmuii wu3
OTPEe3KOB, HA KOTOpBIE AEJUT
CPeAHIOI JINHHUIO 3TOH ‘Tpamne-
IIMH OJHA U3 eé quaroHaJjei.

Ha xneruaroit Gymare c pasmepoM KJjerku 1x1
n3obpakeHa Tpanenus. Halgure eé nioomazns.

Kakwue us cieayoniux yTBepKAeHU BepHbI?

1) Bce yruei pom0a paBHBI.

2) Ilnomans KBagpaTa paBHa MPOM3BEIECHHIO ABYX
ero CMeXXHEIX CTOPOH.

3) . JIio6ble ABA PABHOCTOPOHHUX TPEYTOJbHUKA II0-
JAOOHBEI. '

B orseT 3anuiuuTe HOMepa BHIOPDAHHBIX yTBEpPIKIe-
HU#l Ge3 nmpobesioB, 3aNATHIX U APYTHX HOIOJIHMU-
TeJLHBIX CHMBOJIOB.

TBUC

B rabamnne npuBefeHbl HOPMAaTHUBEI IO Oery Ha 30 M
and yudamuxcsa 11 kiaacca. '
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Manbuukn HeBouku
OTMeTKa «H» «4» «3» «B» | «4» «3»
Bpexs, 44 | 4,7 | 51 | 50 | 53 | 57
CEeKYHIBI

Kakyo oTMeTKY NOJIYYUT MAJLUYHK, IpOGeskaBIInil

30 M 3a 4,5 cekyram?
1) «5» 3) «3»

2) «4» 4) HOpMAaTHUB He BBITIOJHEH

12. 800

700

600

500

400

300

200

100

0 1 2 3 4 5 6 T 8 9 10 11

Ha rpaduke nsobpaskeHa 3aBUCHMOCTb aTMOCGepHO-
O JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mopsi. Ilo ropu-
30HTAJM yKaszaHa BHICOTA - HAJ = YPOBHEM MOps
B KHJIOMETpax, IO BEPTUKAJH — aTMochepHoe NaB-
JIEHHe B MWLINMETpax PTyTHoro crojba. Haitaure,
4eMy paBHO aTMoc(epHoOe JjaBiieHre Ha BhicoTe 9,5 KM.
Orser naiiTe B MHLIEMETPaX PTYTHOTO CTOJI6A.

12

13. ToBap Ha pacnpoaaske yuerunu Ha 15% , npu sTom
oH cTtaj cTouTb 680 py6ieit. CKonbKo py6ieil croun

TOBap A0 PACIPOSANKHU?

14.

Ha rpacduke nsobpakeHa 3aBUCHMOCTb aTMOC(HEpHO-
r'o ZJaBJIEHUs OT BBICOTHI HaJ| ypoBHeM Mopa. Ilo ropu-
30HTAJIM YyKaszaHa BHICOTA HAJ = YPOBHEM MOps
B KWJIOMETpPaxX, 10 BepPTHKaJIH — aTMochepHoe JaB-
JIeHMe B MWUIMMeETpax PpTyTHoro crosiba. Haiimure,
4yeMy paBHO aTMocepHoe AaBIeHHe Ha BeicoTe 9,5 KM.
OtBer gaiiTe B MIWLUINMETPaxX PTYTHOIO CTOJI0A.
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Ha guarpamMMe IIOKas3aH BO3PACTHOM COCTAB HaceJe-
HuA ABcTpuu. OmnpexennTe o AuUarpaMme, Hace-
JeHHe KaKoro BodpacTa cocTasiseT Oosee 40% ot
BCEro HACEJICHUA. '

[IIIII] 0-14 ner

E] 15-50 ner

ﬁ 51-64 rona

65 net u 6onee

1) 0-14 net 3) 51-64 roza
2) 15-50 net - 4) 65 yret n Gonee
B oTBere 3anuiuTe HEOMep BHIGDAHHOTO BAPHAHTA
OTBeTA.
2 yactb

3aaaHuAa 15-16 BbINONHUTE C pelieHemM M 3anuLunTe oTeer

. 2 2
15. Haiigure sHauyeHHe BLIPDAYKEHHS E_—4b—' i—l)
: A P 2ab \26 a

_s11 5
npu a-517 ,» =T

3
17°

16. B TpeyronbHuke ABC npamaa MN napannenbHaa ctopoHe AB nepecekaet ctopoHbl ACu BC B
Toukax M u N cootBetcTBeHHO. Hailgute ctopoHy AC TpeyronbHUKa, ecam otpe3oK MN paseH 3cm,
cTopoHa AB paBsHa 9cm, a oTpe3ok MC paBeH 2cm.

Kputepum oueHMBaHMA UTOrosoii pabotbi

I'onoBas kOHTpoOJIbHAs paboTa O MaTeMaTHKe B 8 Kiacce pa3paboTaHa B COOTBETCTBUU C
HOPMAaTUBHO-METOIMYECKUMU JTOKYMEHTaMH.

KoHTponbHbIE M3MEpHUTENbHBIE MaTepHuajibl COCTaBJIEHbl C YYETOM BO3PACTHBIX
0COOCHHOCTEH 00yJarommxcs 8 Kiracca.

Pabora cocraBieHa B BHJE TecTa B COOTBETCTBMM C ydeOHuMkamu A.I. MopnakoBuua
«Anredpa 8 xinace» u JI.C. Atanacana «I'eomerpus 7-9 knacchl».

Tect cocraBnen B 2-x BapuaHTax. Bpemst mpoBenenus 45 MUHYT.

KOHTpONbHBIA TECT MOXHO OLIEHUTh OJHOM OLIEHKOW (110 MaTeMaTuKe) WIW JByMs
(oTaenpHO 1Mo anredpe U reOMETPUH )

Kputepuu oniennBanusi:

1. B recre 16 3amanuii: mo anredpe 6 3amanwmii (1-5,15), mo reomerpun 6 3amanuii (6-
10,16), mo peanpHOI MaTemaTuke 4 3amanus. 3ananus 1-14 orneHuBaroTcs B 1 Oam.
Baganus 15-16 onenuBarorcs B 2 Oama. HanbOomwiiee koindecTBo 0amioB — 18, u3
HUX 1o anrebpe — 11 OamnoB (pazmen «Anredpa» u «PeadbHas MaTeMaTHKa), IO
reoMeTpun — 7 6amioB (paszznen «I'eomeTpus»).
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2.

3aganus 15-16 BBIONHSAIOTCA C Pa3BEPHYTHIM OTBETOM. 3aIlMCh TOJIBKO OTBETA HE
orneHuBaeTcsa. OauH Oaysl CTAaBUTCS, €CIW XOJI PEIICHHs] BEPHBIM, HO IPOU3O0IILIA
BBIYHCIIUTENIbHAS OIMUOKA VTN HEYETKASI IIETIOYKa JIOTHYSCKUX PACCYKICHUM.
ITo anrebpe otmMeTka  «5» craButcs 3a 10-11 Gamios,

«4» - 3a 7-9 6ayos,

«3» - 3a 4-6 6aI0B;
ITo reomeTpun oT™MeTKa «5» - 3a 7 OaoB,

«4» - 3a 5-6 6an10B,

«3» -3a 3-4 baiua;
ITo maTemaTuke «5» craButcs 3a 15-18 6amnos (6om1ee 80-100%),

«» - 3a 11-14 6amios (6onee 60-80%),

«3» -3a 7-10 6amos (¢ 35-60%).

[IpoBepsieMble 3IEMEHTBI COACPIKAHUS:

1. YMeHue BBINOIHATH IPEOOpa30BaHMs U AEHCTBHS ¢ PaLlMOHAIBHBIMY YHCIaMU
2. VYmenue npeoOpa3oBbIBaTh U CPAaBHUBATH AEHCTBUTEIbHBIC YHCIIA
3. YMmeHue pemiatb ypaBHEHUS
4. Ywmenue yntath rpadpuxu QyHKIHHA
5. YMenue pemiaTh HEpaBEHCTBA
6. YMeHue BBINOIHATH JEHCTBUS C TPEYTOJIbHUKOM, HAXOUTh €r0 BETMYMHbI
7. VYMeHuEe BBINOJNHATh JEHUCTBUSL C OKPYXXHOCTBbIO, HAaxXOIMTh TI'€OMETPUYECKUE
BEJTMYHHBI
8. YMeHue BBINOIHATH ACUCTBUS C YETHIPEXYTOJbHUKAMH, HAXOIUTh UX BEJTMUMHBI
9. VYMeHue HaxOIUTh IUIOIMAAN TEOMETPUIECKUX (PUTYDP, HAXOIUTH UX BETHUNHBI
10. 3HaHue TEOpeTHYECKOW 4YacTH IO TEeOMETPHUM, Ppaclo3HaBaTh OUIMOOYHBIE
YTBEPKICHUS
11. YMeHue mnonb30BaThCsl pPa3IMYHBIMU EAMHULAMH HM3MEpPEHUs, BbIpaXkaTb Ooiiee
MEJIKUE eIMHULBI Yepe3 KpyIHbIe U HAa000pOT
12. YMeHue UHTepHIPETUPOBATh IPaPUKH peaabHbIX CUTYaLHH
13. YMeHue pemaTh 3a1a4u Ha MPOLIEHTHI
14. YMmeHue aHaIM3UPOBaTh YUCIOBbIE JJAHHbIE, IIPEACTABICHHBIE HA JUarpaMMax
15. YMmenue BBIIONMHATH IpeoOpa3oBaHUE anreOpamyecKUX BBIPAKEHHH, HAXOIUTH HMX
3HAa4YeHUs
16. YMeHue pemiath reOMETpUUYECKUE 3aJauM, HUCIIOJIb3Ys B PELICHUM JI0KA3aTelIbCTBO
IIpU3HAKA 000U TPEyTrOJIbHUKA
OtBeTnI
Ne 3apanus 1 2 3 4 5 6 7 8 9 10 | 11
1 BapuanT -1,1 2 -0,6 | 321 | 3 16 | 86,5 | 85 | 16 1 2
2 BapuaHT 0,6 2 -1 (321 1 16 96 95 | 15 | 23 2
Ne 3apanus 12 | 13 | 14 | 15 | 16
1 BapuanT 1,5 | 242 | 2 39 6
2 Bapuant | 200 | 800 | 2 20 6
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KoHTpoibHO-N3MepuTEIbHbIe MATEPUAJIBI IPOMEKYTOUHOM aTTecTalum s 9 Kiacca

KonTposabHasi padora 3a 1 yeTBepTh

Bapuantl
1. Pa3noxure Ha MHOKHUTENIN KBAIPATHBINA TPEXWICH:
a) x> — 14x +45; 0) 3y? + 7y — 6.

3p2+p—2

2
2. Coxparure npobs +~ P

3. Toctpoiite tpaduk ¢yHKmMH y = x> — 2x — 8. Haiimure ¢ moMOIIBI0
rpaduka:
a) 3HaueHue y npu x = —1,5;
0) 3Ha4YEHHUS X, TIPU KOTOPBIX y = 3;
B) HYJIU (DYHKIINH;
I') IPOMEXYTKH, B KOTOPBIX ) > 0 U B KOTOPBIX ¥ < 0;
1) IPOMEXYTOK, B KOTOPOM (DYHKIUSI BO3PACTAET.
4. Ha m3roroBnenue 486 nerasieit mepBoiii pabodmii 3aTpaunBacT Ha 9 9acoB
MEHbIIIe, YeM BTOpOo pabounii Ha u3rotosnenue 621 geramu. M3BectHo,
YTO NEpBbIN pabouuii 3a yac AenaeT Ha 4 netanu 0oJbllie, YeM BTOPOH.
CKkoJbKO JieTajiel B yac JenaeT nepBolii pabouunii?

Bapuanr 2
1. Paznoxute Ha MHOXHUTEIN KBAaIPATHBIN TPEXUJICH:
a) x> — 10x + 21; 0) 5% + 9y - 2.
4c® +7c-2

2. Cokparute gpo6s  1—16¢°

3. Toctpoiite tpaduk ¢yHKmHH y = x> — 4x — 5. Haiimure ¢ mOMOIIBIO
rpaduka:
a) 3HaueHue y npu x = 0,5;
0) 3Ha4YEHHUS X, TIPU KOTOPBIX y = 3;
B) Hy/IM (YHKITUH;
I') IPOMEXYTKH, B KOTOPBIX ¥ > 0 1 B KOTOPBIX ) < 0;
1) MPOMEXKYTOK, B KOTOPOM (DYHKIIHS YOBIBAET.
4. Ha wmsroroBnenue 660 meranedl mepBbIii pabounii TpaTUT Ha & YacoB
MEHbIIIE, YeM BTOpOM paboumnii Ha u3roroBiaeHue 780 Takux ke JAeTalleH.

96



N3BecTHO, 9TO TIEPBBIA pabouMii 3a Yac jJenaeT Ha 4 AeTanu OobIe, 4eM

BTOpO#. CKOJIBKO JIeTaJIeH 3a yac JenaeT nepBbli padbounii?

OtBeThI
Nen/m | Bapuanr 1 Bapuant 2
1 a) (x-9)(x-5) a)(x-7)(x-3)
0) (3x-2)(x+3) 0)(5x-1)(+2)
2 —(p+1) —(c+2)
2+ 3p 1+4c
3
4 27 30

KountpoabsHnas paéora 3a 2 4yeTBepTh

Bapuanr 1

1. Pemure ypaBHEHHUE:

3P +127 —27y—108 _
¥ —16

2. PemmTe HEpaBEHCTBO:

a) x>-5x-50<0  6) -m*>8m-9 B) (1,8x —3,6)(x-7)>0

3. Tloctpoiite rpaduk ypaBHEHHUS:
(x+1)* + (y-1> =4
4. MotopHas joaKa npouuia 36 KM [0 TEYEHUIO PEKU U BEPHYJIach 00OpaTHO,

MIOTPaTUB Ha BECh IyTh 5 yacoB. CKOPOCTh TEUEHHUS PEKU paBHA 3 KM/H.
Harinnte ckopoCTh JIONKH B HETTOJIBUYKHOM BOJIE.

Bapuanr 2

1. Pemmure ypaBHEHHME:

97




V+eyry6 _

y-36y

2. Pemnre HEpaBEHCTBO:

a) 3y*+4y-4>0  0) -9x*<1-6x B) (x-7,3)(9,8-x)>0
3. Tloctpoiite rpaduk ypaBHEHUS:

(x-5)2+ (y+2)2 =1

4. Ilpucranu A 1 B pacnoyioeHbl Ha PEKE, CKOPOCTh TEUECHHSI KOTOPOW Ha
ATOM y4acTke paBHa 3 km/4. Jloaka mpoxoauT Tyna u oopatHo 0e3
OCTaHOBOK CO CpEIHEH CKOPOCThIO 8 kM/4. Haiimure coOCTBEHHYTO
CKOPOCTb JIOJIKH.

KountpoabsHnas padora 3a 3 yerBepTh

1. Pemurte cucremy ypaBHEHUM:
2x+y=17
X—y=1
6%+ y =14
12X —y=14

A)

b)

2. TlepumeTp mNpAMOYrojibHMKa paBeH 28 M, a ero Iuomanb paBHa 40 w2
Haiinure cTOpoHBI NPSIMOYTOJIBHHKA.

3. Pemmre HEpaBEHCTBO

(x—1)2<+/2( —1)

4. Pemmrte cuctemMy HEpaBEHCTB:
{7(3x+ 2) —3(7x+2) >2x
(x—5)(x+8) <0

Bapuanr 2

1. Pemmre cucrteMy ypaBHEHUI:
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{X— 3y=2
a) _
xXy+y==6

){3X2+2y2:45
9x° +6)° = 45x

2. OpnHa U3 CTOPOH MPSAMOYTOJIbHUKA Ha 2 cM 0O0JbIIe Apyroi ctoponsl. Haiiaure
CTOPOHBI IIPSIMOYTOJIBHKMKA, €CJIM €ro TUIoNIaab paBHa 120 cm?,
3. Pemute HEpaBEHCTBO
—-23
— =<0
18 +3x— X°
4. Pemmrte cuctemMy HEpaBEHCTB:
5 {2 +7<4 -3,
S l18+ =2-
KJIIO4YM1
1. A)(2:3)u(-4;15) 1. a)(1;5) u (-2;-4)
b) (-1:8),(1;8) B) (3;-3) m (3:3)
2.4;10 2.12; 10
3.x€(1; 1+/2) 3.(-3:6)
4.(-8;4) 4. (5;+m)
HUTorosasi KOHTpPoJILHAS padoTa nmo ajaredope 9 kiaace
2 BapuMaHT
1. Jlana apudmernyeckas mporpeccus (a,), pa3HOCTb KOTOpoii paBHa 1,1, a; = —7.
Haitagute cymmy nepBbIX 8 €€ 4JICHOB.
2. Jlana reomerpuueckas nporpeccust (b,), ans koropoir bs = —14, bg = 112.
Haitagure 3HaMeHaTEb NPOrPECCUU.
3. Kons BeiOupaer Tpex3HauHoe uucio. Halinure BEpOSTHOCTH TOTO, YTO OHO
JIEJIUTCA Ha 5.
4. Pemmre ypaBHenue: 6x*-5x2-1=0
5. TypucTsl HNpOIIBUIM HA JIOJKE OT Jiarepsi HEKOTOPOE PACCTOSHHE BBEPX IO
TEYCHHUIO PEKH, 3aTeM MPUYATWIN K Oepery W, moryisiB 2 4aca, BEpHYJHUCH
oOpaTHO yepe3 6 yacoB OT Havana myrtemecTBus. Ha kakoe paccTosiHue OT
jarepsi OHM OTIUIBLIIM, €CJIM CKOPOCTh TEUEHHS pPEeKM paBHa 3 KMm/4, a
coOCTBEHHAs CKOPOCTH JIOJIKH 6 KM/4?
. X—5x+6
6. Iloctpoiite rpaduk QyHKIHH Y:T):;
Kunroun
1. -399 -25,2
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2. -7 2

3. 0,5 0,2
4.2,2,-12,12 11
5.8 9
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