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INOACHUTEJIbHAS 3AIINCKA

Anrebpa sBIsieTCSs OAHMM M3 OINOPHBIX KYpPCOB OCHOBHOTO 0OOmIero oOpa3oBaHMs: OHA
o0OecrieunBaeT M3yuyeHUE JIPYrHX AUCUHUIUIMH, KaK €CTECTBEHHO-HAyYHOro, TaK U T'yMaHUTApHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO IJii MPOIODKEHHS 00pa3oBaHUS M B MOBCEAHEBHOW KH3HU.
PazButne y oOydarommxcs HaydHBIX MPEICTABICHHH O MPOUCXOXKICHUM M CYHIHOCTH
anredpanveckux adCTpakiui, criocode OTpakeHUs MAaTEMAaTHUYECKON HAyKOW SIBIICHUI M MPOIIECCOB
B IIPUPO/IE€ U OOIIECTBE, POJIM MATEMaTHYECKOT0 MOACIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE
croco0cTByeT (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAUE€CTB MBIIICHUS, HEOOXOIUMBIX IS
aJanTalud B COBpeMEHHOM HU(ppoBoM obmecTBe. M3ydenune anreOpbl oOecriednBaeT pa3BUTHE
YMCHUA Ha6JHOI[aTI), CpaBHHMBATb, HAXOAWUTH 3aKOHOMCPHOCTH, TpeGyeT KPUTUYHOCTHU MBIIJICHUA,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBHS M BBIBOABI, (OPMYIHUPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOppl oOecrneyuBaeT pa3BUTUE JIOTHUECKOTO MBIIUICHUS
06yqa101u1/1x051: OHMU HUCHOJB3YHOT HACAYKTUBHBIC W HHAYKTHUBHBIC PACCYXKICHHA, 0606HICHI/I€ u
KOHKPETH3aIUIo, a0CTparupoBaHue u aHajoruto. OO0ydeHue anredpe MpearnonaracT 3HaAYNTEIIbHbIN
00BEM CaMOCTOATEIBHOU AESITETFHOCTH 00YUYaOIIUXCsI, TO3TOMY CaAaMOCTOSITENIbHOE PEIICHHE 3a/1a4
SBIICTCS peajn3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0YUIEeHHUS.

B cTpykType mporpammbl yaeOHOTO Kypca «Anredpa» Il OCHOBHOTO 00IIero oopa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJEPXKATEIbHO-METONNYECKHe JHHHUU: «UHciaa W BBIYHACICHUSY,
«AnreOpanuecKkue BBIpOKEHUS», «YpaBHEHHS M HepaBeHCTBay, «DyHkuumy». Kaxkmas u3 sTux
COJIEPKaTEIbHO-METOANYECKUX JIMHHUIA pa3BUBAeTCS HAa MPOTSDKEHUH TPEX JIeT H3y4eHUs Kypca,
B3aUMOJICICTBYS C JAPYTMMHU €ro JUHMSIMHU. B xone wu3ydeHusi yuyeOHOro Kypca oOydaromumcs
MPUXOAUTCA JIOTUYCCKU pPaCCyXKJaTb, UCIIOJIb30BATh TGOpGTHKO-MHO)KGCTBeHHBIﬁ s3BIK. B cBsI3U ¢
3TUM B TMporpammy Yy4yeOHOro Kkypca «Anrebpa» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH,
MIPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTHYeCKOro o0pa30BaHUS M CHOCOOCTBYIOIIHE
OBJIQJICHUIO O0YYarOIIMMHUCS OCHOB YHHBEPCAIFHOTO MaTeMaTH4ecKoro si3bika. ConepxaTeIbHON |
CTPYKTYPHOM OCOOEHHOCTHIO y4eOHOTO Kypca «AnreOpay SBISETCS €ro WHTErPUPOBAHHBIN
XapaxTep.

Copepxanne nmuHUN «YucTaa U BBIYUCICHUS» CIYKUT OCHOBOHM JUIsl JallbHEHIIET0 M3Y4EeHUS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTUIO y OOYUAIOUIUXCS JIOTUYECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO
YMCHHUA TOJB30BATHCA  aJITOpUTMaMH, a TaKXKE an/I06peTeHmo IMPaKTUYCCKHUX HABBIKOB,
HEO0OXOIMMBIX JJIs MOBCEHEBHOM KU3HU. Pa3BuTHE MOHATHA O YKCIIe HA YPOBHE OCHOBHOTO OOIIETO

0o0pa3oBaHMs CBSI3aHO C PALMOHAIBHBIMH M HPPAUOHAIBHBIMUA YHCIaMH, (OpPMHUPOBaHUEM



MPEACTABICHUN O JEWCTBUTEIBHOM 4YHCIIE. 3aBEPIICHHE OCBOCHMS UYMCIOBOM JMHUM OTHECEHO K
cpenHeMy ob1eMy oO0pa3oBaHHMIO.

Coneprxanue IByX alreOpandecKux JUHUN — « ANreOpandeckrue BRIpaKEeHUs» U «Y paBHEHHS U
HEPaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOYYarOIIMXCS MaTeMaTHYecKOro arrmapara,
HEOOXOJMMOTO Ui PEIICHHS 3a/a4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U  PAKTHUKO-
OPHCHTUPOBAaHHBIX 3ama4y. Ha ypoBHE OCHOBHOro o0Omero oOpa3oBaHUS y4eOHBIM MaTepual
TPYNIIUPYETCS BOKPYT PallMOHATBHBIX BBIpAKEHUH. AlreOpa TEMOHCTPUPYET 3HAUCHUE MaTEeMaTHKH
KaK SI3bIKa JUIs TIOCTPOCHUSI MAaTeMaTHUYECKUX MOJICNIEH, OMMCAHMsI IPOIIECCOB U SABICHUHA PEaIbHOTO
mupa. B 3amaun oOydeHuss anreOpe BXOIAT TakXkKe JalbHEHINEe pPa3BUTHE alTOPUTMHUYECKOTO
MBILIUICHUS,, HEOOXOIMMOTO, B YaCTHOCTH, ISl OCBOCHHs Kypca HMH(MOPMATHKH, W OBIIAJICHUC
HaBBIKAMU JIEYKTHBHBIX paccykaeHuid. lIpeoOpa3oBaHne CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanue pyHKIMOHATBHO-TPahUUECKON JTMHUM HALIECICHO HA TOJYYCHUE O0YUYaIOIIMMUCS
3HaHUM O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOH MOJENU JUIsl ONUCAHWS W WCCIICIOBAHUS
pa3Ho0Opa3HBIX MPOILIECCOB | SIBJICHUH B MpHpoJie U oduiecTBe. M3yueHne marepuaga CriocoOCTBYeT
Pa3BUTHIO Y OOYyYarOIIMXCS YMEHHUS HCIIOJNB30BaTh Pa3MUHBIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKA
MaTeMaTHUKUd — CJIOBECHbIE, CHMBOJIMYECKHME, TIpaduyeckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEJCTABICHUN O POJIM MATEMATHKH B PA3BUTHH ITUBWIIN3AIIUH U KYJIbTYPBHI.

CornacHo yyeOHOMY MiiaHy B 7—9 Kiaccax M3ydaercsl yueOHbIH Kypc «Airedpay, KOTOpBIH
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3zelibl coaepkanus: «Uncia u BEIYUCIEHUs», «Anredpandeckue
BBIpOKEHUS», «Y PaBHEHUS 1 HEPABEHCTBA», «DyHKIIUNY.

Ha u3yuenune yueOHoOro xypca «Anredpa» otBoautcs 374 yvacos: B 7 kiacce — 136 yvaca (4
yaca B HeJlento), B 8 kiacce — 136 yaca (4 yaca B Hezenio), B 9 kinacce — 102 gaca (3 yaca B HeJeno).

Bpewmsi, oTBogrMoe Ha popMHpPYEMYIO YacTh y4eOHOTO IJIaHa, UCIIOJIb30BaHO B 7,8 Kiaccax Juist
JTVKBUAANNN YI€OHBIX JeQHUINTOB, TOBTOPEHHS TEM 110 MaTEMAaTHKE, BBI3BIBAIOIINX 3aTPYIHCHUS Y

o0yuyarommuxcs, 3a Kypc 6,7 KJ1accoB.



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Yucia 1 BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATHUYHBIC, MEpPEXoi OT OJHON ¢GopMbl 3amucHu Japoleil K
npyroi. IloHsTHE palMOHaIBHOTO YKCIIa, 3allMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
MIPAKTUKHU Ha YaCTH, Ha APOOH.

Cremnenb ¢ HaTypalbHBIM TOKa3aTelleM: OMpejelieHne, Mpeodpa3oBaHue BBIPAKCHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33JauM Ha TPOILEHTHI, PEUICHUE 3a/1a4 U3 PeabHOU
MPaKTUKH.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIN HATypaJbHbIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEPEMEHHOW. JlomycTMMBIE 3HAYEHHUS
nepeMeHHbIX. IIpencraBieHrne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CYMM U MPOU3BEJEHUI, IpaBUiia PaCKPbITUS CKOOOK U
IPUBE/ICHNS TOTOOHBIX CIaraceMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowieHbl 1 MHOrouwieHbl. CreneHb MHOrouiaeHa. Cllo)KeHHE, BBIUYATAHUE, YMHOKEHHE
MHOTo4JIeHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBajapaT Pa3HOCTH.
®opmylia pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHue JIMHEHHBIX ypaBHeHMI. CocTaBi€HHE YpaBHEHHMH IO YCIOBHUIO 3aJadd. PemieHue
TEKCTOBBIX 3a/]a4 C TIOMOILbIO YPABHEHUM.

Jlunelinoe ypaBHEHHE C ABYMs MEpEeMEHHBIMU U ero rpaduk. CucremMa ABYX JMHEWHBIX
yYpaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.

IIpumepsl pelieHns TEKCTOBBIX 3a1a4 € IOMOILBI CUCTEM YPaBHEHUM.



DOyHKUUHA

Koopaunara Touku Ha npsMod. UucioBble NPOMEXYTKU. PaccrosiHue Mexny IByMs
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcuucca M OopIuHAaTa TOYKU Ha
KoOpAMHATHOM mmiockocT. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. Urenue rpaduxos
peanbHbIX 3aBucuMmocted. [lomstue ¢ynknun. I'padux ¢yakuuu. CpoiictBa  (DyHKIHIA.
Jluneiinas ¢ynknus, e€ rpaduk. I'padux dynknum y = |x|. I'paduyeckoe penieHne JTMHEHHBIX
YPaBHEHMI U CUCTEM JIMHEHHBIX YpaBHEHHH.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBagparueiii kopenbp u3 uucia. [lonstue 00 wuppanuvoHanbHOM umcie. [lecsTuynbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IpUMEHEHHE K MpeoOpa3soBaHUIO YMCIOBBIX BBIPAKEHUM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernenb ¢ 11e7bIM NOKa3aTesneM U e€ cBoiicTBa. CTaHgapTHas 3auch YKCa.

Auredpanyeckune BbIPaKeHHUs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckast 1pobb. OCHOBHOe CBOMCTBO anreOpandeckoil apobu. CroxkeHue,
BbIUWTAaHUE, YMHOXEHHE, JelieHue anreOpanueckux IpoOeil. PanmoHanbHble BbIpaXEHUS U HX
npeoOpazoBaHue.

YpaBHeHHUs! M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM, CBOJMIIMXCA K JMHEWHBIM M KBajapaTHbIM. [Ipocteifmiue npoGHO-
panMoOHAIbHBIE YPABHEHUS.

['paduueckass UHTEpIIpeTalusl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMHU M CHCTEM JMHEWHBIX
YPaBHEHUH C JIByMs NepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

UuciioBble HEpaBeHCTBA M UX CBOMcCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCMNIBHOCT HepaBeHCTB. JIuHEilHBIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA



[Tonsitne pynkuu. O6nacTh onpeaeneHus U MHOXKECTBO 3HaueHH (yHKIuH. CriocoObl
3ananus QyHKIUH.

I'padux Pynxmun. UYrenue cBoicTB ¢(yHkimM 1o e€ rpaduky. llpumepsr rpadukos
(GYyHKLUH, OTPaKaIOLIUX pealIbHbIE IPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. yrxupn y = x2, y = x3, y = \x, y=|x|. T'paduueckoe pelreHue ypaBHEHHH 1 CHCTEM
YpaBHEHUM.

9 KVIACC

Yuciia 1 BbIYUCICHUSA

PanyonaneHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECITUYHbIC
npodu. MHOXKECTBO J€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecsTUUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXKAY  MHOXECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYXAlOIIEro MHpa, JJUTEIBHOCTH IPOILIECCOB B OKPY)KAIOIIEM
MUpe.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NPUOMIKEeHUs. OKpyIrJeHHe YHncell.
IIpuknaka v OLlEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs] M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHHUNM TPETbeW M 4YETBEPTOM CTEIECHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3az1a4
areOpanyeckKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN € JBYyMs IEpEMEHHBIMU. PelleHne cucreMm JByX YpaBHEHUM, OJHO W3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne NHMHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHoW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpIMHATHI BEPILIMHBI
napaboJibl, 0Ch CUMMETPHUU NapaloIbl.

I'paduxn dyukmmit: y = kx, y=kx + b, y=k/x, y =x3, y =x, y = [x| , # ux cBoiicTsa.

YucioBbIe MOCIEI0BATEILHOCTH H IIPOrPeCCUH

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckas U reoMmerpuueckas — nporpeccur.  ®PopMmyinbl  N-ro  4ieHa
apu(MeTHUECKONH U reOMETPUYECKOM MPOrPEeCCHil, CyMMBbI IIEPBbIX N YIECHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOM M TeOMETPUYECKOM IpOorpeccuii TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA I[POI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS NporpaMMmbl ydueOHOro Kypca «Auredpay»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTE€MaTUKH,
LEHHOCTHBIM OTHOIIEHWEM K JOCTHKEHHSIM POCCUMCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHXKEHUN B APYTrUX HayKax M MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peajlu3allid ero Ipas,
NPEJICTaBICHUEM O MaTeMaTHYEeCKHMX OCHOBaX (YHKUHOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro OO0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITUUYECKUX IIPUHLUIIOB B IE€ATEIBHOCTH YYEHOIO;

3) Tpy10BO€E BOCIIUTAHUE:



YCTAaHOBKOW Ha aKTHMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOM
HAPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCIEITHON MPOPECCHOHANBHON JEITeTbHOCTA U PA3BUTHEM HEOOXOAMMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHIWUBHUAYAIHHOW TpPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AIMOILMOHAIILHOMY W ACTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHUH, PACCYKICHUIH, YMEHUIO BUACTh MAaTEMaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHEHTAIEeH B JCSITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IMPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJOBEKa, NIPHUPOJALI M O0OIIEeCTBa, IOHMMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(depbl YelIOBEYECKOW [eATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISl PA3BUTHUS IMBUIIN3AIIMH, OBJIAJICHIEM SI36IKOM MAaTEMATHKU U MaTEMaTHICCKON
KYJIbTYPOH Kak CpEICTBOM IIO3HAHWUS MHUPA, OBJAJCHUEM MPOCTCUITMMH HaBBIKAMU
HCCIIEN0BATENLCKOM IeITEIbHOCTH,

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHE  KYJIbTYPbl  310POBbS U
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

TOTOBHOCTBHIO TIPUMEHSATH MAaTEMaTHYeCKHE 3HAHUS B HMHTEpPECaxX CBOErO 3J0POBBS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajad B o0yacTu
COXPAHHOCTH OKpPY)KAIOIIeH Cpefpl, IMIAHHUPOBAHUS MMOCTYNKOB U OLEHKH WX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTHYECKHUX
npo0JieM U myTel X peleHus;

8) aganTanus K U3MEHAOMMMCS YCJIOBUSM COLMAIBHOM U MPUPOTHOI cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHSIX HEONPEIECIEHHOCTH, MOBHIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHUSCKYIO JCSITeILHOCTh, B TOM YHCIIC YMEHHUE YUUTHCS Y JAPYTUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JIEATSIILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUN U3

OIIBITA JIPYTUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie (pOpMyIUpOBaTH UACH,

IIOHATHUS, THUIIOTC3bI 00 oOBeKTax SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH

neGUIUTHI COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTPECCOBYKO CHUTyallMIO, BOCIPUHHMATh CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE PEHICHUS U

neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCTBUA

ba3oBble JJornveckue aelcTBUSA:

BBISBJISATH U XapaKTEPH30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HOHITUSIMM, (POPMYJIMPOBATH ONPEIENICHUS NOHSITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINNA, OCHOBAHHS JJIs1 0000IIeHUs
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOTIO aHAIU3A;

BOCIIPHHUMATh, (DOPMYIUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEYHs B (pakTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/araTb KpPUTEPUHM JUIs BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, NE€AYKTHBHBIX W MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTelbCTBA MATEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENILHO HECJIOKHBIE  JI0KA3aTelIbCTBA
MaTeMaTU4ecKux (HakToB, BBICTpaUBaTh apryMEHTAlUIO, MPUBOAUTH MPUMEPHI U
KOHTPIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh crnoco0 pemieHust y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENBHO BBIIEICHHBIX

KPUTEPUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

UCTIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKUM  WHCTPYMEHT  IMO3HaHWS,
dbopmyaupoBaTh BOIIPOCHI, bukcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOATCIIBHO YCTAaHABJIMBATL MHCKOMOC W JAaHHOC, q)OpMI/IpOBaTB THUIIOTEC3Y,

apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;



HpOBOI[I/ITI: II0 CaMOCTOATCIBbHO COCTaBJIeHHOMy HJIaHy HGCHO)KHBIﬁ BKCHepI/IMeHT,
HeOOJIBIIIOE HMCCICJAOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOI'O
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENILHO ~ (pOPMYJIMpOBaTh OOOOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MONYUYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 0000IIECHUIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCA, & TAKKE BBIIBUTATH MPEATIOIOKEHUS

0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

PatGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH()OPMAIUU, JAHHBIX, HEOOXOIUMBIX
JUTSL pEIICHUs 3a/1a4H;

BbIOHpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTABICHHUS,

BbIOUpaTh (OpMy MpecTaBlIeHUs HHPOPMALIMK U UIUTFOCTPUPOBATH pelllaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUHN 10 KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM N

chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISAMHU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHMS] B YCTHBIX H
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
HOJY4YEeHHBIH pe3ynbTarT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI O CYLIECTBY 00CYKAaeMO TeMBI, TPOOIIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJIEW, HAIEJIEHHbIE Ha TOUCK pPELIeHHMS,
COTMOCTABJISITh CBOU CYKIEHUS C CYXACHUSIMH JIPYTMX YYaCTHUKOB JHMaJlora,
0oOHapyXH1BaTh pa3IMuue U CXOJICTBO MO3UIIHIL, B KOPpEKTHOH dhopMe popmMyarpoBaTh
pa3HorjIacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIIATh PE3yNbTaThl PEUIeHUs 3a7aun, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUIEHUS C Y4YETOM 3ajiad NMpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh M MCIIOJb30BaTh MPEHMYILECTBA KOMAaHIHON M MHIMBUAYaIbHOW pabOTHI

IPU pelIeHNH y4eOHbIX MaTeMaTHUECKUX 3a7ay;



® [PUHUMAThH IEJIb COBMECTHOM JEeSATENbHOCTH, MJIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTb BHUIbI PadOT, JOrOBapUBaThCS, O0OCYXJaTh NpoLEcC U
pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;
® y4yacTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHUSIMHU,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOIHATH CBOK YacTh PabOThl MU KOOPJIMHUPOBATH
CBOM JICHCTBUS C APYTUMU YICHAMH KOMAaH[IbI, OIICHUBATh KAaU4eCTBO CBOETrO BKJIaJa B
o0l MPOYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranusauus:
® CaMOCTOSTENbHO COCTaBIATh IUIAH, AITOPUTM pEUIeHHsS 3afaud (WM €ro 4acTh),
BbIOMpaTh CHOCOO pelIeHUus C YY4ETOM HUMEIOUIUMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM
HOBOU MH(pOpMaIUH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
® BIAJETh CIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yabTaTa perieHUs
MaTeMaTHYeCKOH 3a7auu;
® TMpeABUAETHh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUH 337a4d, BHOCHUTH
KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HaWJCHHBIX ONTHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OIICHWBATh COOTBETCTBUE Pe3yJIbTaTa AEATEILHOCTH MOCTABICHHOW IIETH U YCIOBHSIM,
OOBSCHATh TPHUYMHBI JOCTYDKCHUS WU HEIOCTHIKCHHS IIeJIM, HAXOIUTh OIIUOKY,

JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOydenunss B 7 kJjacce OOyYarOUIMICS TMOJYYUT CIEIYIONIAE IPEIMETHbBIE
pE3yIbTaTHI:

Yuciia v BEIYMCIECHUAS

BeimonHsATh, coderass yCTHbIE M TMHCHbMEHHBIE MPHUEMBI, apuPMETHUECKUE EHCTBUS C
parMoHATBHBIMH YHCIIAMH.

Haxonuth 3Ha4eHWS YHCIOBBIX BBIPAXKEHUH, MPUMEHSATH pPa3HOOOpa3HbIE CIOCOOBI M
npuéMbl  BBIUMCIICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUH, CONEpKAIINX OOBIKHOBEHHBIC U

NeCATUYHbIE TPOOH.



[TepexoauTh OT OMHOUN (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YIOPAIOYMBATH PAllMOHAIBHBIE YHCIA.

OKpyrasTh 4ncia.

BhITIONHATE MPUKUIKY M OICHKY pe3y/IbTaTa BBIYMCICHUHN, OICHKY 3HAUYEHUN YMCIIOBBIX
BBIpQXCHHI. BBITIOMHATE AEWCTBUS CO CTENECHSIMU C HATYPaTbHBIMU TOKA3aTEIISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJbHbBIX YHCEI.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYHH,
IPOTIOPIMOHATBHOCTHIO BEIMYHH, IPOIICHTAMH, HHTEPIPETUPOBATh PE3YAbTAaThl PEIICHUS 3a71a4
C y4€TOM OTPaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIHKY, IPUMEHSATH €€ B Mmpoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHUN TTPH 33/IaHHBIX 3HAYCHHSIX TIEPEMEHHBIX.

BrimonHsaTe npeobpazoBaHus IEJIOTO BBIPAXKEHHUS B MHOTOWIIEH MPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BEIMONHATE yMHOXXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJICH,
NPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa30oKEHHE MHOTOWIEHOB Ha MHOXHTEIM C TOMOIIbIO BBHIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTEIs, TPYNIHPOBKU ClaraeMblX, MPUMEHEHUs (OpMYJ COKpPaIIEHHOTO
YMHOXECHHUS.

[TpumeHsTh TpeoOpa3oBaHMsi MHOTOWICHOB Ui PEIICHHWS pa3IHdHBIX 33734 U3
MaTeMaTHKH, CMEXKHBIX TIPEMETOB, U3 PEATbHOU MPAKTHKHU.

Hcnons30BaTh CBOMCTBA CTENEHEH ¢ HATYypaJIbHBIMU MOKa3aTeNsIMU I IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHUsI M HEpaBEHCTBA

Pematpr nuHeliHbIE ypaBHEHHS ¢ OAHOW MEPEMEHHOM, MPUMEHss MpaBuia IMepexoja OT
HCXOJHOTO ypaBHEHUS K PaBHOCWIBHOMY eMmy. [IpoBepsiTh, SIBISE€TCS JHM YHCIO KOPHEM
yYpaBHEHWSI.

[TpumeHsTh rpaduueckre METOIBI TIPH PEIICHUN JTMHEWHBIX YPAaBHEHUH U HX CHCTEM.

[TonOGupathk MpUMEpPHI MMap YKCEN, SIBISIOMUXCS PEIICHUEM JTHHEHHOTO YpaBHEHUS C IBYMS

NEPpCMCHHBIMHU.



CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHWHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl IBYX JIMHEHHBIX YpaBHEHUM C JIBYMsSI MEPEMEHHBIMU, B TOM YHCIIE
rpagpu4ecKy.

CocTaBisATh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JUHEHHBIX YpaBHEHHH IO
YCIOBUIO 3a/layl, HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/ayd IOJIY4YEHHbBIN
pe3yJbTarT.

DOyHKIUHA

N300paxaTh Ha KOOPAWHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE NPOMEXYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtmedaTh B KOOPAMHATHOHM MJIOCKOCTHM TOYKH IO 3aJaHHBIM KOOPAMHATAM, CTPOUTH
rpaduxu muHeRHbIX QyHkuid. CTpouts rpaduk QyHKIHH y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKIMH W3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, BpEMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonumate rpaduueckuit cocoO MpencTaBlICHUs U aHadu3a WHPOpPMAIUU, U3BJICKATh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koHiy oOyuenus B 8 kiacce oOydaroluiics MOMYyYUT CieIyIOIUE MpeAMETHbIE
pE3yJIBTaThI:

Yuciia ¥ BbIYMCIICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHHUS O MHOXECTBE JEHCTBUTENbHBIX YHMCEN IS
CpPaBHEHHUSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh [EHCTBUTENBHBIE YHCIIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOro KBaJpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHHM, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJISATOP, BBIMOIHATH IPE0oOpa30oBaHMsl BbIpaKEHUH,
coJiepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MaJbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHen yucina 10.

AuiredpanyecKkue BbIpaskeHUs1

[IpuMeHsSTh TOHSATHE CTENEHH C IENIBIM IOKa3aTelieM, BBIMOIHATh MpeoOpazoBaHUs

BLIan(eHHﬁ, COACPIKAINNX CTCIICHHU C LCJIBIM ITOKA3aTCIICM.



BBINONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PAalMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
NpaBuI JEHCTBUN HAJL MHOTOYWICHAMH M alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIIN.

[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUM A pPELICHUs pa3IMyHbIX 3a7ad U3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEAJIbHOU ITPAKTUKU.

YpaBHeHusI 1 HEPaBEeHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHMSI, CBOASILIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs [ICPEMEHHBIMH.

ITpoBoauTH IpOCTEHIINE UCCAEAOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHUM, B TOM YHUCIIE C
NpUMEHeHHEM TpadUYecKuX TPEACTABICHUHN (yCTaHABIMBAaTh, MMEET JH YpaBHEHHE WU
CUCTEMAa YPaBHEHUU pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoauth OT ciOBecHON (GOPMYJIUPOBKM 3ahaul K e€ aireOpanyeckod MOAEIH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YypaBHEHHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TIOJyYEHHBIN pPe3ysIbTar.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  HWCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS U S3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE O0O3HAUYEHUs), OMpeAessATh 3HadeHHe (YHKIMU IO 3HAYEHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Ctpouts rpaduku 37€MEHTApHBIX PYHKIMHA BUJA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBOI (YHKIHH IO €&
rpauky.

K koHiy oOyuenus B 9 kiacce oOydaroluiics MOMYyYUT CJEIyIOIIUE MpeAMETHbIE
pe3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

CpaBHUBATh U YIOPAJ0UYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Boimonuate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCICHUSI C MPPALIMOHATIBHBIMU YU CIAMHU.

HaxoauTh 3HaueHusi CTeneHel ¢ eIbIMU MOKa3aTeIsIMU U KOPHEH, BBIUMCIISATh 3HAUECHUS
YHCJIOBBIX BBIPAXKECHUM.

OkpyrisaTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATh NPUKHUIKY pE3yjbTaTa BBIYMCIICHUH,

OLICHKY YHMCJIOBBIX BBIPQKEHUH.



YpaBHeHNsI M HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpPaBHEHMs, YpPaBHEHHUS, CBOASIIMECS K HHM,
npocTelime ApoOHO-PAMOHAIBHBIC YPaBHEHUS.

Pemarb cuctemsl IBYX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMH U CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU.

ITpoBoaMTH MpOCTEHIINE UCCIEAOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
OpUMEHeHHEeM TIpadUUecKuX IpeaAcTaBleHUll (ycTaHaBIMBaTh, UMEET JIM YypaBHEHUE WU
CUCTEMA YpPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemats nMHeENHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPAaBEHCTB HA YHUCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cuctembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOM,
3alMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ad.

DOyHKIUH

PacnioznaBath (yHKIIMU M3yuyeHHBIX BUAOB. [l0Ka3bIBaTh CXeMaTHUYECKH PACIOIOKEHUE Ha
KOOPJIMHATHO# TIOCKOCTH TpadukoB pyHkumii Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y =1, y = |X|, B 3aBHCHMOCTH OT 3HaUYeHHi1 KO>(DDUIHEHTOB, OMICHBATH CBOACTBA
GbyHKUIU.

Crpouth u n300pakaTh CXEMaTHYECKH TpaUKH KBaJApaTUUYHBIX (DYHKIUN, OMUCHIBATH
CBOICTBa KBaJipaTUUHbIX (PYHKLUN 1O UX rpauKam.

Pacno3naBate  kBagpathyHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

YucsioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

Pacnio3HaBaTh apu(METHUECKYI0 U F€OMETPUUECKYIO NMPOTPECCUU MPHU Pa3HBIX Crocodax
3a/1aHusl.

BbIMONHATE BBIYMCICHHUS C MCIOJIB30BaHMEM (GOPMYN N-ro 4ieHa apudmMeTHdeckoil u
T€OMETPUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEeI0BATEIbHOCTH TOUKaMH Ha KOOPIMHATHON TJIIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEI0BATENIBHOCTSIMH, B TOM UYHCIE 3a7adu

U3 pealbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, IU(PPOBHIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
1 JluiBusanms yACOHBIX eduLITOB 34 1 https://m.edsoo.ru/7f415b90
2 Yuciia u BeIYUCIICHU. PalinoHaibHbIE o5 1 bubmuorexa [JOK
qyucna https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3
AJIrCOPAHHICCKHC BLIPKCHILA 27 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4
¥ paBHCHHNS  HEpABeHCTRa 20 . https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> Koopwnatet i rpaguki. GynKim 24 . https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
6
[osTopenne 1 obodmenHe 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 JluxBuaanus yueOHbIX 1eQUIUTOB 34 1 bubnuoreka [IOK
https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
2 Uucna u Beruncnenus. Kajapatabie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beiuncienus. CTeneHsp ¢ 1eJIbIM - bubmuorexa [JOK
IIOKa3aTenemM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BhIpaXKeHHU . 5 1 bubnnorexka [JOK
KBanpaThslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuoreka [IOK
YpaBHECHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 .H 12 1
VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa https:/m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
8 PyHKuuH. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
9 @Oynkiun. Yucnosslie GyHKIUN 9 bubmmorexa LIOK

https://m.edsoo.ru/7f417af8
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bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

10 [ToBTOpEeHME M 0000IIEHNE 6 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0


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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubnuoreka [{OK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnmorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HaAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudpoBbIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero H3y4eHHusi  oOpa3zoBaTebHbIE
padoThI padoTshI
pecypcsl
JluxkBuaaius yaeOHbIX J1e(UIIUTOB 110
1 TeMe: }II[aE60 };qmnﬁ 06n1$1 Ile WTEIb 1 bubmmorexa [JOK
' " HHI AcTet https://m.edsoo.ru/7f415b90
JlukBunaus yaeOHbBIX TeDUIIUTOB 110
2 TeMe: I‘ZIIaII/Il6OJI}II>qHII/Iﬁ 00 ILI/I?;I HeJII/ITeJIL 1 bubmorexa HOK
' A https://m.edsoo.ru/7f415b90
JluxkBunamus yaeOHbIX 1eDUIIUTOB 11O
3 TeMe: HHaIIiMeIir:mee 00 ﬂe(f KuaTHOG 1 bubmmorexa [JOK
' Hee Xp https://m.edso00.ru/7f415b90
JluxkBunamus yaeOHbIX 1eDUIIUTOB 11O
4 TeMe: }II[aIIiMequmee 00 ﬂeg) KuaTHOG 1 bubmmorexa [JOK
' Hee Xp https://m.edso00.ru/7f415b90
JluxBuaanus yaeOHbIX JePHUIIUTOB IO
teme: CokpaieHnue apobei.
5 ITpuse eﬂieHl 06617? i o0riem 1 bubmmorexa [JOK
PHBEA P tHeMy https://m.edso00.ru/7f415b90
3HAMEHATEII0
JluxBuaanus yaeOHbIX JePUIIUTOB MO
6 teme: Cokpatenue qpooeit. 1 bubnuorexa [IOK
[TpuBenenue apodeii k odmEeMy https://m.edsoo.ru/7f415b90
3HAMEHATEITI0



https://m.edsoo.ru/7f415b90
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JlukBuaanus yaeOHbIX JEPHUIIUTOB 10
teme: C0KeHUE U BIYMTaHUE Apooeil ¢

bu6mmoreka [IOK

7
pa3HbIMU 3HAMEHATENSIMU https://m.edso00.ru/7f415b90
JlukBuaanus yaeOHbIX JEPHUIIUTOB 10

8 teme: C0KeHUEe U BIYMTaHUE APOOeii ¢ bubnnoreka [JOK
pa3HbIMU 3HAMEHATENSIMU https://m.edso0.ru/7f415b90
JInkBumamus y4eOHBIX He(UIIUTOB II0

9 TEME: SZ’IMI:onc}e,;He ogelg) ) bubmorexa LIOK

’ P https://m.edsoo.ru/7f415b90
JInkBumanusa yueOHbIX 1e(UIUTOB 10
10 TEME: SI’[MLII{OM}er;He Oé[elg) ) bubmorexa LOK
' P https://m.edso00.ru/7f415b90
JInkBumanusa yueOHbIX 1e(UIUTOB 10
11 TEME: SI’[MLII{om}erIjHe ogeg) ) bubmorexa LOK
' P https://m.edso00.ru/7f415b90
JInkBumanusa yueOHBIX 1e(UIUTOB 10
12 TeMe: ;[[GJI;ICHI/I};[I 0661?12l . bubmorexa HOK
' AP https://m.edso00.ru/7f415b90
JInkBumanusa yueOHbIX 1e(UIUTOB 10
13 TeMe: i[ueJI;leHI/I);q 0661;[ e bubmorexa HOK
) p https://m.edsoo.ru/7f415b90
JInkBumamnusa yueOHBIX He(UIIUTOB II0
14 TeMe: Illle;IeHH}éq 066171)I b bubmorera [JOK
' P https://m.edso00.ru/7f415b90
15 JInkBuanus yaeOHbIX 1e(UIIUTOB 110 bu6mmoreka [IOK



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

teme: [IpeoOpa3oBanre 0OBIKHOBEHHOM
JIpOOH B ACCATUIHYIO

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

JlukBuaanus yaeOHbIX JTEPHUIIUTOB 10
teme: [IpeoOpazoBanre 0OBIKHOBEHHOM

bubmuorexa [JOK

16
IpOoOH B JECATUUHYIO https://m.edsoo.ru/7f415b90
JlukBuaanust yaeOHBIX JEPHUIIUTOB 10
17 TeMe: (;ITEOHIZ;HH IT (fln(()b III/II/I bubnuorexa LIOK
' - poriopt https://m.edso00.ru/7f415b90
JlukBuaanus yaeOHBIX JEPHUIIUTOB 10
18 TeMe: (;ITEOHIZ;HH IT (fln(()b III/II/I bubnuorexa LIOK
' - Hporiopt https://m.edso00.ru/7f415b90
JIukBunanus yueOHbIX 1e(UIUTOB 110
19 teme: OKpyXHOCTb U KpyT. [linHa bubnuoreka [IOK
oKkpykHOCTH. [Imomans kpyra https://m.edso0.ru/7f415b90
JIukBunanus yueOHbIX 1e(ULIUTOB 110
20 teme: OKpyKHOCTb U KpyT. [linHa bubnuoreka [IOK
okpykHocTH. [ Imomans kpyra https://m.edso0.ru/7f415b90
JluxkBunanus yueOHbIX 1e(UIUTOB 110
teme: CII0)KEHHE pAllMOHATBHBIX YHACEIL.
21 CBoliCTBA CIIOKEHUS PALIMOHAIBHBIX BuGmiorexa LIOK
pall https://m.edso0.ru/7f415b90
qHCcen
99 JluxkBunanus yaeOHbIX 1e(UIUTOB 110 bubnmoreka [JOK

Teme: ClioxxeHne paluOHAJIbHBIX YHUCECII.

https://m.edsoo.ru/7f415b90
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CBolicTBa CII0)KEHUS pallMOHATIbHBIX
qHcel

JlukBuaanus yaeOHbIX JTEPHUIIUTOB 10
teMe: Ciio’keHue palliOHAIbHbIX YHCEI.

23 CBoiicTBa CII0)KEHUS pallIOHATBHBIX BuGmorexa LIOK
P https://m.eds00.ru/7f415b90
qucen
JlukBuaanust yaeOHbIX JEPHUIIUTOB 10
24 Teme: BLIqHT;’;He aI_II/IOH(?lJIBHBIX qucel bubmmoreka LIOK
' P https://m.edso00.ru/7f415b90
JlukBuaanus yaeOHBIX JEPHUIIUTOB 10
25 Teme: Bmt{mz;ne aIlI/IOH(flJII)HLIX qrcen bubmmoreka LIOK
' P https://m.eds00.ru/7f415b90
JIukBunanus yueOHbIX 1e(UIUTOB 110
26 TeMe: YMHOXEHUE pallHOHATbHBIX
yucen. PacnpenenurenbHoe CBOWCTBO bubmmoreka LIOK
' P https://m.eds00.ru/7f415b90
YMHOXKEHUS
JluxkBunanus yueOHbIX 1e(UIUTOB 110
TeMe: YMHOKEHUE pallHOHAIbHBIX
27 gucel. PacnipenenurensHoe CBOWCTBO bubmmoreka LIOK
' p https://m.edso00.ru/7f415b90
YMHOXKEHUS
JluxkBunanus yueOHbIX 1e(UIUTOB 110
TeMe: YMHOKXEHUE pallHOHAIbHBIX
. bu6mmorekxa [IOK
28 gucesn. PacnipenenurenbHoe CBOWCTBO

YMHOKCHUS

https://m.edsoo.ru/7f415b90
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JlukBuaanus yaeOHbIX JEPHUIIUTOB 10
teme: [lepemecturensHoe u

bubmuorexa [JOK

29 %
coueTaTeIbHOE CBOMCTBO YMHOKCHUS httos://m.edsoo.ru/7f415b90
panmoHanbHBIX yrcel. Koaddurmenr.
JIukBuanus yaeOHbIX Ie(HUIIUTOB 110
teme: [lepemecTuTenbHOE U
30 COUYETATEILHOE CBOMCTBO YMHOKEHUS bubnmorexa [IOK
y https://m.edsoo.ru/7f415b90
panmoHanbHBIX yrcenr. Koaddurumenr.
JInkBuganus yaeOHbIX AePUIIATOB I10
31 TEME: ZI[[eJLIIeHI/I};II a I/IOHZ‘IS)HSX qHcel bubnmorexa [IOK
' patl ' https://m.edsoo.ru/7f415b90
JInkBuganus yaeOHBIX AePUIIATOB I10
32 TEME: ZI[[eJLIIeHI/I}t:I a I/IOHZ‘IE)HLI;IIX qHucen bubmmorexa [TOK
) pal ) https://m.edsoo.ru/7f415b90
JInkBumamusg yueOHBIX He(UIIUTOB II0
33 TeMe: [[eJ'IeHI/I};q a I/IOH&J‘IS)HLIX qucen bubmorexa HOK
) pal ) https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
34 B
XO/lHas KOHTPONbHAs padoTa https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
35 [lonsiTHE parMOHATILHOTO YUCIA https://m.edsoo.ru/7f415b90
36 Apudmernueckue IeiCTBUS C bubnuorexa [IOK
palMOHAIBHBIMU YU CIAMHU https://m.edsoo.ru/7f415b90
37 Apudmernueckne IeHCTBHS C bubnuoreka [IOK
PaLMOHAIIBHBIMUA YUCIIAMU https://m.edsoo.ru/7f415b90
38 Apudmernueckue NeUCTBUS C bubnmuorexa [JOK
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pallnoOHaJIbHBIMU YUCJIaMHA

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

39 Apudmernueckue T1eUCTBUS C bubnnoreka [HOK
palMOHAIBHBIMU YU CIAMHU https://m.edso0.ru/7f415b90
40 Apudmernueckue I1eUCTBUS C bubnmoreka [JOK
palMOHAIBHBIMU YHCIAMU https://m.edso0.ru/7f415b90
41 CpaBHeHue, ynopsi0uMBaHue bubnmoreka [JOK
palMOHAIBHBIX YHCEI https://m.edso0.ru/7f415b90
42 CpaBHeHMe, ynops10ulBaHue bubnnoreka [JOK
palMOHAIBHBIX YHCEI https://m.edsoo0.ru/7f415b90
43 CpaBHeHMe, ynops10uMBaHue bubnuotexa [JOK
palMOHAIBHBIX YKCEI https://m.edsoo.ru/7f415b90
44 Cremnenb ¢ HaATYpaJbHBIM bubnnoreka [JOK
ITOKa3aTenemM https://m.edsoo.ru/7f4211de
45 Crenenb ¢ HaATYpaJIbHBIM bubnmnoreka [JOK
IIOKa3aTenemM https://m.edso00.ru/7f421382
46 Crenens ¢ HaTypalIbHBIM bubnnorexka [JOK
IOKa3areyieM https://m.edsoo.ru/7f42154e
47 Cremnensb ¢ HATYpaJIbHBIM bubnmnorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4218be
48 CreneHs ¢ HaTypaIbHBIM
MOKa3aTenemM
49 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOMN MPAKTUKH
50 Pemenre ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATbHOMN MPAKTUKH
51 Pemmenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MPOLIEHTHI U3 PEATbHON MPAKTUKH
52 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
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MPOLEHTHI U3 PEATBHOM MPAKTUKHU

HpI/ISHaKI/I ACIIUMOCTH, pa3IOKCHUA

53
Ha MHOXHUTEJIM HATYPAJIbHBIX YHCEIT
54 [Ipu3HaKu AEIMMOCTH, PA3IOKEHUS
Ha MHOXXUTEJIM HATYPAIbHBIX YHCEIT
- Peanbubie 3aBucumoctu. [Ipsimas u
oOparHast MPOIOPIUOHATEHOCTH
56 Peanbnsbie 3aBucumoctu. [pamas u
oOparHast MPOIOPIUOHATEHOCTH
57 Peanbnbie 3aBucumoctu. [psamasa u
oOpaTHast IPOIMOPIMOHAIIBHOCTH
- Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
59 KontponbHas pabora Nel 1o teme
"ParmmoHanpHbIe ynciia'
60 BbykBeHHbIE BEIpaKEHUA Bubmorexa ITOK
YK p https://m.edsoo.ru/7f41feec
61 [lepemennsle. JlonycTrMble 3HAUEHUS
MIePEMEHHBIX
62 PopMybl
63 DopmyIsl
[IpeobpazoBanre OyKBEHHBIX
64 BBIPAYKEHUI, PACKPBITHE CKOOOK U bubmmorexa [TOK
p » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
65 BBIPAKEHUI, PACKPBITAE CKOOOK U bubmmorexa LOK
p » packp https://m.edsoo.ru/7f41fd70
MPUBEICHNE TTOAO0HBIX ClIaraeMbIX
66 [IpeobpazoBanue OYKBEHHBIX
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BBIpQ)XEHUH, PAaCKpHITHE CKOOOK U
IIPUBEJCHHUE OJOOHBIX CllaraeéMbIX

[IpeoOpazoBanue OYKBEHHBIX

67 BBIPQXEHUH, PACKPHITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
68 CBolicTBa CTENEHU C HATYpPaJIbHbIM bubnnoreka [HOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
69 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnnorexa [HOK
MOKa3aTeleM https://m.edsoo.ru/7f42154e
20 CBoiiCcTBa CTENIEHHU C HATYPAIbHBIM bubnnoreka [JOK
[IOKa3aTeemM https://m.edsoo.ru/7f4218be
bubnnoreka [JOK
& Muorosenet https://m.edsogru/7f42276e
bubnmnoreka [JOK
72 Muorousetis: https://m.edsogru/7f422930
73 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2
74 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmnoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
75 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
MHOTOYIEHOB https://m.edsoo.ru/7f422fca
76 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOWIEHOB https://m.edso00.ru/7f423182
27 @opMyIIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
28 DopMyJIbl COKPAIIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
79 DopMyJIbl COKPAIIEHHOTO bubnnoreka [HOK
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https://m.edsoo.ru/7f424c12

YMHOXKCHHS
80 DopmyJIbl COKPAIIEHHOTO bubnnoreka [HOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
g1 dopMyIbl COKpAIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edso00.ru/7f4251d0
g2 Paznoxenre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKUTENH https://m.edso0.ru/7f423312
43 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKUTENH https://m.edsoo.ru/7f4237fe
84 PaznoxeHnre MHOrO4WIEHOB Ha bubnuotexa [JOK
MHOXHUTENIH https://m.edsoo.ru/7f4239de
g5 PasnoxeHne MHOro4I€HOB Ha
MHOXHUTEHN
86 KontponsHas padora Ne2 o reme
"Anredpanyeckue BeIpaxKeHus "
VYpaBHeHue, mpaBuia
87 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHU
JInHeitHoe ypaBHEHHE C OJTHOU
88 IIEPEMEHHOM, pEeIIEHUE JTMHENHBIX
ypaBHEHUH
JIuHeitHOe ypaBHEHHE C OJTHOU
89 IIEPEMEHHOM, pEeIIEHUE JTMHENHBIX bubmmorexa LIOK
. https://m.edso00.ru/7f420482
ypaBHEHUM
JInHeliHOEe ypaBHEHME C OAHOU
90 IIEPEMEHHON, PEIIEHNE JTUHENHBIX
YpaBHEHUU
91 Pemenue 3aga4 ¢ moMoIIbI0 bubmuorexa [JOK
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YpPaBHEHUU https://m.edsoo.ru/7f42064e
92 Pemenne 3aga4 ¢ moMoOIIbIO bubmuorexa [JOK
YPaBHEHHMU https://m.edso0.ru/7f420806
93 Pemenue 3agad ¢ momolIibro bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
94 Pemenue 3aga4 ¢ momoIpio bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo0.ru/7f420e6e
95 JIuneliHoe ypaBHEHHE C IByMs bubnnoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
9% JIuneitHOe ypaBHEHUE C IBYMs bubnnorexa [HOK
MePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427e8a
97 Cucrema IByX JIMHEHMHBIX YPAaBHEHHI bubnnoreka [JOK
C IByMsI IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
98 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH
C IByMs IEpEMEHHBIMU
99 Cucrema 1ByX JTUHEIHBIX YPaBHEHHUN
C IByMs IEPEMEHHBIMH
100 Cucrema IByX JIMHEWHBIX YPaBHEHHI
C IByMs IEpEMEHHBIMU
101 Pemrenne cucreM ypaBHeHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
. bubnuorexa [JOK
102 Pewreriie ciictem ypasHerHi https://m.edsogru/7f42865a
. bubnuorexa [JOK
103 Pewreriie ciictem ypasHerHi https://m.edsogru/7f4287d6
104 Pemenue cucrem ypaBHEHHI
105 Pewrenue cucreM ypaBHeHUN
106 Kontponbnas padotaNe3 1o teme bubnnoreka [JOK
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"JIuneiliHble ypaBHEHUS"

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

107 Koopaunara Touky Ha mpsMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmmorexa [IOK

108 Hucrorbte mpoMesky Tt https://m.edsogru/7f41dﬁ2

109 YucnoBble IPOMEKYTKH

110 Paccrosinue Mvexcz[y ,Z[BEIM}I TOYKaMU

KOOP/AMHATHOH MpsiMOi
11 Paccrosinne Mexny AByMs TOUKaMH

KOOPJMHATHOM MPSIMOi
112 [IpsimoyronbHast cucreMa KOOpAUHAT bubnuoreka [IOK

HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
113 [IpsimoyronbHast cucreMa KOOpAWHAT bubnuoreka [IOK

Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a

114 [Ipumeps! rpadukoB, 3a1aHHBIX bubnnoreka [JOK

dbopmynamu https://m.edsoo.ru/7f41e8a8

115 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK

dhopmynamu https://m.edsoo.ru/7f41ed80

116 ITpumeps! rpaduKoB, 3a1aHHBIX

bopmynamu

117 Urenue rpaduKoB peaibHbIX bubnnoreka [JOK

3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24

118 Urenue rpauKoB peabHbIX

3aBHUCHUMOCTEM
bubnuoreka [IOK

19 Honsrne Qynicunn https://m.edsogru/7f41ef06

120 I'padux pyHKIIN

121 CaoiicTBa pyHKITUN bubnnoreka [JOK
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https://m.edsoo.ru/7f41f078

N . bubmmoreka [JOK
122 CBoficraa pymkcuuit https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
123 Juneiinaz yniuns https://m.edso0.ru/7f427282
. bubnunoreka [HOK
124 Jneiinas GysKums https://m.edsogru/7f427412
124 [TocTpoenue rpaduka TuHEHHON bubnnoreka [JOK
byHKINN https://m.edsoo.ru/7f426d1e
126 [TocTpoenue rpaduka TuHEHHON
byHKIIUU
127 I'padux pynkumm y =[x|
128 I'paduk pynkumn y =[x|
KonTponbnas padota Ne4 no teme
179 "Koopaunats! u rpapuku. @ynkuun" bubnnoreka [JOK
/ Beepoccuiickast mpoBepouHast https://m.edsoo.ru/7f41f50a
pabota
130 Hrorosas xoHTpoapHas pabora / bubnnoreka [JOK
Bcepoccuiickas npoepouHas pabota https://m.edso0.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
131 METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
132 METOJIOB Kypca 7 kiacca, 00001eHue bubmmorexa [OK
. https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6mmorekxa [IOK
133 METOJOB Kypca 7 Kjacca, 00001eHne

3HAHUH

https://m.edsoo.ru/7f42a0e0
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[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
134 METOJIOB Kypca 7 Kjacca, 00001meHne
3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
135 METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

[ToBTOpEHUE OCHOBHBIX MOHITUN U
136 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

bubmuorexa [JOK
https://m.edsoo.ru/7f42a900
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Jara nudpoBLIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
JlukBuanus y4eOHbIX JePUIUTOB
no teme: JIuneliHoe ypaBHEHUE C
1 oJHOM nepeMeHHoM. Perenue 3agau 1 bubmorexa [JOK
a p o a https://m.edsoo.ru/7f41feec
C TIOMOIIIBIO YPABHCHHIA.
JIukBuanus yueOHbIX JePUIUTOB
5 o TeMe: JInHeiiHoe ypaBHEHUE € 1 bubnnoreka [JOK
OJHOI mepeMeHHol. Pemenue 3agau https://m.edsoo.ru/7f41feec
C IOMOIIBIO YPaBHEHHUH.
JlukBuganus yueOHbIX JS(UIINTOB
3 no teme: I” a(i),;K byHK I/Ii 1 bubmmorexa [JOK
o P i H i https://m.edsoo.ru/7f41feec
Jluneitnast pyHkuus u e€ rpaguk.
JlukBugamnus yueOHbIX Je(UIIUTOB
4 o teme: [’ a(i),;K byHK I/E 1 bubmmorexa LIOK
e P i H i https://m.edsoo.ru/7f41feec
Jluneitnast pynkuus u e€ rpaguk.
JlukBugamnus yueOHbIX Je(UIINTOB
5 10 TeMe: YMH}(])qmeHHe MH(()I;“O‘IJ'ICHa 1 bubmorexa OK
' https://m.edsoo.ru/7f41feec
Ha MHOTOYJICH.
JlukBugamnus yueOHbIX Je(UIINTOB
6 10 TeMe: YMH}(])qmeHHe MH(()I;“O‘IJ'ICHa 1 bubmorexa HOK
' https://m.edsoo.ru/7f41feec
Ha MHOTOYJICH.
7 JlukBuanus y4eOHbIX JePUITUTOB 1 bubmuorexa [JOK
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1o teme: Pa3noxeHue MHOrousaeHa
Ha MHOXUTEIIN CIIOCOOOM
TPYHNIUPOBKH.

https://m.edsoo.ru/7f41feec

JlukBumanus yaeOHbIX JEPHUIIUTOB
1o Teme: Pa3nojkeHre MHOrowieHa

bubmuorexa [JOK

KBaaApaTOB HA MHOXXUTCIIN.

8
Ha MHOKUTEJIU CII0COO0M https://m.edsoo.ru/7f41feec
IPYNIIUPOBKH.
JIukBuanus yueOHbIX JePUIUTOB

9 1o Teme: Pa3iokeHne Ha MHOKHUTEIN bu6mmorexa [IOK
C TIOMOIIBIO POpPMYT KBaJpara u https://m.edsoo.ru/7f41feec
KBaJ[paTa pa3HOCTH.
JIukBuanus yueOHbIX JePUIUTOB
1o TeMe: PasnosxeHne Ha MHOXKHUTEIN

10 ¢ momouibio GpopMyi KBajpaTa u bubnuorexa LIOK

B P a3 https://m.edsoo.ru/7f41feec

KBaJ[paTa pa3HOCTH.
JIuxBuaanus y4eOHbIX J1EPHUIUTOB

11 10 TeMe: Y MHOXKEHHE Pa3HOCTHU JBYX bubnuoreka [IOK
BBIPAKECHUM HA UX CyMMY https://m.edsoo.ru/7f41feec
JIuxBumanus yaeOHbIX J1ePHUIIUTOB

12 110 TeMe: Y MHOKEHUE PA3HOCTH JIBYX bubnuoreka [IOK
BBIPAKEHHUI HA HX CYMMY. https://m.edsoo.ru/7f41feec

JIukBuaus y4eOHbIX JePHUIIUTOB IO
13 Teme: PasnoxkeHune pa3HoCTH bubnuorexa [JOK

https://m.edsoo.ru/7f41feec
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JIukBumanus yaeOHbIX JEPHUIIUTOB

14 1o TeMe: Pa3inoxxeHue pasHOCTH bubmorexa [IOK
) p https://m.edsoo.ru/7f41feec
KBaJIPaTOB HA MHOYKUTEIIH.
.HI/IKBI/II[aI_II/ISI G6HBIX JCPUITUTOB
7 ¢ bubmuorexa [JOK
15 o TeMe: PaznoxeHue Ha MHOKUTEIN
https://m.edsoo.ru/7f41feec
CYMMBI ¥ pa3HOCTH KYOOB.
.HI/IKBI/II[aI_II/ISI e6HLIX JC(PUITUTOB
ya P bu6mmoreka [IOK
16 o TeMe: Pa3ioyeHue Ha MHOXKUTEIN
https://m.edsoo.ru/7f41feec
CYMMBI U pa3HOCTH KYyOOB.
.HI/IKBI/II[aI_II/ISI e6HLIX JC(PUITUTOB
17 IO TEME: HI/IHZI;IIHoe aBIiHI/Ie c bubmorexa [JOK
) M https://m.edsoo.ru/7f41feec
JBYMsI IEPEMEHHBIMU.
JIukBuganus yyeOHbIX 1ehULUTOB
18 10 TEME: .HI/IHZ;IHOG aBP(II;HI/IG C bubmorexa [JOK
' yp https://m.edsoo.ru/7f41feec
JBYMsI IEPEMEHHBIMU.
JIukBuganus yyeOHbIX 1ehULIUTOB
19 10 TEME: HI/IH}GII;HOG aBIiHHe c bubmorexa [JOK
' M https://m.edsoo.ru/7f41feec
JIBYMsI IEPEMEHHBIMU.
JIukBuganus yyeOHbIX 1ehULIUTOB
20 no teme: I’ a(;),;K HHHeﬁHS)ro bubmiorexa LIOK
P https://m.edsoo.ru/7f41feec
YpaBHEHUS C ABYMS MIEPEMEHHBIMHU.
JIukBuganus yueOHbIX 1ehULUTOB
21 no teme: I’ a(g;K HHHeﬁHS)ro Bubmiorexa LIOK
1P https://m.edsoo.ru/7f41feec
YpaBHEHHUS C ABYMS MTEPEMEHHBIMHU.
JIukBugamms yueOHBIX 1eUIINTOB
" u(b bubnuorexa [JOK
22 1o TeMe: CucTeEMBI JIMHEWHBIX

YPaBHEHUU C ABYMsI [ICPEMECHHBIMH.

https://m.edsoo.ru/7f41feec
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JIukBumanus yaeOHbIX JEPHUIIUTOB

23 1o TeMe: CUCTEMBI TUHENHBIX bubmorexa HOK
T https://m.edsoo.ru/7f41feec
YPaBHEHUU C IBYMS IIEPEMEHHBIMH.
JIukBumanus yuyeOHbIX 1ehUIUTOB
24 10 TEME: Cncz:MH HHHeﬁi)Hx buGnnorexa [IOK
T https://m.edsoo.ru/7f41feec
YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
JInkBumanus yuyeOHbIX 1ehUIMTOB
25 10 TEME: Pem}e[;ple 3a1a4 ;:1) IMOMOILBIO bubmorexa [TOK
' . https://m.edsoo.ru/7f41feec
CHCTEM ypaBHCHHUH.
JInkBumanus yuyeOHbIX 1edUIMTOB
26 10 TEME: Pem}e[;ple 3a1a4 ;:1) IMOMOILBIO bubmorexa LIOK
' . a HI https://m.edsoo.ru/7f41feec
CHCTEM ypaBHCHHUH.
JInkBunamus yuyeOHbIX 1ehUIIUTOB
27 10 TEME: Pem}elzne 3a1a4 ((:b MOMOIIIBIO bubmorexa LOK
' N A m https://m.edsoo.ru/7f41feec
CHCTEM ypaBHEHUH.
JInkBumamus yuyeOHbIX 1eUIIUTOB
28 10 TEME: YMH}(,)[I)KCHI/IG a3(I—II)OCTI/I IIB bubmorexa [IOK
T p yx https://m.edsoo.ru/7f41feec
BBIPOKEHUI HAa UX CYMMY
JInkBumamus yuyeOHbIX 1ehUIIUTOB
29 10 TEME: YMH}(,)[I)KGHI/IC a3(1£)0CTI/I IIB bubmmorexa [TOK
T p yx https://m.edsoo.ru/7f41feec
BBIPOKCHUI HA UX CYMMY
JInkBumanus yuyeOHbIX 1ehUIIUTOB
30 10 TEME: YMH}(])q)KeHHC a3i)OCTI/I IIB bubmmorexa [TOK
T p yx https://m.edsoo.ru/7f41feec
BBIPOKCHUI Ha UX CYMMY
JInkBumanus yueOHbIX 1e(UIMTOB
i ¢ Bu6nuorexa LIOK
31 o TeMe: Pa3noskeHne Ha MHOKHUTEIIN

CYMMBI U pa3HOCTH KyOOB.

https://m.edsoo.ru/7f41feec
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JIukBumanus yaeOHbIX JEPHUIIUTOB

bubmuorexa [JOK
32 1o TeMe: PazinoxeHue Ha MHOKUTEIN
https://m.edsoo.ru/7f41feec
CYMMBI U Pa3HOCTH KYOOB.
JIukBunamus yaeOHbIX Ae(PUIIUTOB
i ¢ bubmuorexa [JOK
33 o TeMe: Pa3iosxeHue Ha MHOXUTEIN
https://m.edsoo.ru/7f41feec
CYMMBI U PA3HOCTH KYOOB.
bubmuorexa [JOK
34 Bxonnas koHTpOabHAs pabora
a p p https://m.edsoo.ru/7f41feec
35 KBanparHblil KOpeHb U3 4nciia bubnmorexa LOK
AP p https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
36 [TousTHEe 00 UPPALMOHAIIEHOM YHCIIE
ppatl https://m.edsoo.ru/7f42eaaa
37 Jecstruunbie MpUOTMKEHUS
MPPALMOHATIBHBIX YUCE
38 JecsaTnynbie MPUOIKEHUS
HPPALMOHATEHBIX YHCENT
39 JlencTBUTENbHBIE YHCIIA
40 CpaBHEHHE NEUCTBUTEIBHBIX YHCEI
41 CpaBHEHHE NEUCTBUTENBHBIX YHCEIT
1 ApudmeTnueckuil KBaJapaTHbIN
KOpEHb
43 VYpaBHeHHE BUaa X*> = a
44 CaotlicTBa apuMeTUIECKUX bubnuorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
45 CgoiicTBa apu(PpMETHIECKUX bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
Bubnumoreka IIOK
46 [IpeoOpazoBaHKe YNCTOBBIX 1

https://m.edsoo.ru/7f42dd26
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BBIPAXKEHHUM, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU

[IpeobpazoBanue YUCTOBBIX

47 BRIpKCHUMH, COMEpKaATNX bubmorexa LOK
P » CONEpRAIl https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
48 BBIPAKEHHUI, COJIEPIKAIIUX bubmorexa LIOK
p > coneprRatl https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
49 BBIPAKEHHUI, COJIEPIKAIIUX bubmorexa HOK
p > ConepRatl https://m.edso0o.ru/7f42e262
KBaJpaTHBIE KOPHHU
50 CreneHs c IeNbIM ITI0Ka3aTeaeM bubmmorexa [TOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
51 Mupa (OT 3I€MEHTapHBIX YaCTHUIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo0.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKAroIIeM MUAPE
5y CBolicTBa CTENIEHHU C LENIBIM bubanorexka [JOK
noKa3aTelieM https://m.edsoo.ru/7f435648
53 CBoMlCTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
54 CBoiicTBa CTENEHU C IIEJIBIM bubnmoreka [JOK
okas3arejieM https://m.edsoo.ru/7f435648
55 CBolicTBa CTENEHHU C LIEJIBIM bubmuorexa [JOK
noKa3aTelieM https://m.edsoo.ru/7f43599a
56 CBoiicTBa CTEIEHH C LIETBIM bu6mmorekxa [IOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

II0Ka3aTesIeM https://m.edsoo0.ru/7f435ed6
57 KBagpaTHbiii TpEXwiieH
58 KBagparsslii TpéxuineH
cg Paznoxenue kBagpaTHOro TpEXuieHa bubnnoreka [HOK
Ha MHOXUTEJH https://m.edsoo.ru/7f42fd38
€0 Pa3noxenue kBaapaTHOro TpéXuieHa bubnmoreka [JOK
Ha MHOXUTENH https://m.edsoo.ru/7f42fd38
KonTtponsnast padora Nel mo remam
61 "KBanparusle kopHu. CreneHu. bubmmorexa LOK
Kpaparibiit Tpexien” https://m.edsoo.ru/7f42ec80
bubnuotexa [JOK
o2 AqreOpairiecias Apods https://m.edsogru/7f430382
JonmycTuMble 3HaUeHUS
63 IIEPEMEHHEIX, BXOAINUX B
anredpanvdeckue BhIPaKEeHUS
JonmycTuMble 3HaUeHUS
64 MePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BoIpaKeHUs
€5 OcHOBHOE CBOMCTBO aredpandeckon bubnmnorexa [JOK
apobu https://m.edsoo.ru/7f4308e6
. bubnuorexa [JOK
o6 Coxpamerne npobeii https://m.edsogru/7f430a8a
. bubnmoreka [JOK
o7 Coxpamerne npobeii https://m.edsogru/7f430f44
. bubnmoreka [JOK
o8 Coxpauerne apobeit https://m.edsogru/7f430f44
€9 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmoreka [JOK

U JICJICHHE anreOpandecKkux Apooeit

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

20 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubmuorexa [JOK
U JICJICHHE anreOpandecKkux Apooeit https://m.edso0.ru/7f4315c0

- CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [IOK
U JIeJIeHUE anreOpandeckux apooei https://m.edsoo.ru/7f4318c2

7 CinoxxeHue, BBIUNTaHUE, YMHOKEHUE bubnmoreka [JOK
U JICJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20

7 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexa [HOK
coJiepKaliux ajaredpandeckue apoou https://m.edsoo.ru/7f43259c

24 [IpeoGpa3oBanue BbIpaKEHUH, bubnuoreka [IOK
COJIepIKaINX anredpandecKue Ipoodu https://m.edso0.ru/7f432736

75 [IpeoOpazoBanue BbIpaKEHHIH, bubnuorexa [JOK
coJiepXKalux ajaredpandeckue apoou https://m.edsoo.ru/7f432736

26 KonTtponbHnas padora Ne2 no Teme bubnnoreka [JOK
"Anrebpanyeckas 1po0p" https://m.edso00.ru/7f431d36

bubnnoreka [JOK
7 Kpazparroe ypasierie https://m.edsogru/7f42ee1a

78 Henonnoe kBagpaTHOE ypaBHEHUE bubnuorexa LIOK
https://m.edsoo.ru/7f42eela

79 Henonnoe kBaspaTHOE ypaBHEHUE bubmoreka LIOK
https://m.edsoo.ru/7f42eela

20 dopmyna KOpHEW KBaIpaTHOTO bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f158

g1 ®dopmyna KopHeH KBaIpaTHOTO bubnuorexa [IOK
YpaBHEHUSA https://m.edso00.ru/7f42f3f6

- ®opmyia KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4

83 Teopema Buera Bubmiorexa LIOK

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



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuorexa [JOK

84 Teopema Bitera https://m.eds00.ru/7f430076
g5 Pemenne ypaBHeHUH, CBOASIIUXCS K bubmmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
g6 Pewenne ypaBHeHui, CBOAAIMXCA K bubnuoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
g7 [Ipocreiimume 1poOHO-paIMOHATILHEIE bubnunoreka [JOK
YPaBHEHHUS https://m.edso0.ru/7f4328¢6
28 [Tpocreiimue ApoOHO-paliOHAEHBIE bubnuotexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f432b6e
29 Pernienue TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MMOMOUIBIO KBaJPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75c
9 Penrenne TeKCTOBBIX 3a4a4 C bu6mmoreka [JOK
MIOMOLIBIO KBAJPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42f8f6
o1 KonrtponsHas padora Ne3 o reme bubnnoreka [JOK
"KBanparHble ypaBHEeHUs" https://m.edso00.ru/7f4301f2
JInHeliHOE ypaBHEHME C 1ByMs
92 NepPEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI PEIICHHs] YPaBHEHUI B
HENBIX YUCIIaX
JIvuHeitHoe ypaBHEHUE C IBYMS
93 NepPEeMEHHBIMHU, €ro rpaduk,
MIpUMEPHI PEIICHHs] YPAaBHCHHI B
LEJbIX YUCIIaxX
JIuneliHOe ypaBHEHME C IBYMs
94 MepEMEHHBIMH, €T0 TpaduK,

MPUMEpHI PEIlICHUs] ypaBHEHUH B
LEJBIX YUCIIax



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
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

95

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

96

97

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemienune cucrem IByX JTUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH

98

[Ipumepsl penienus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

99

[Ipumepsl penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

100

101

102

['paduueckas MHTEpIIpeTALUS
YPaBHEHUS C ABYMS IEPEMEHHBIMHU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

['paduueckas MHTEpIIpeTALUSI
YpaBHEHUS C ABYMs IIEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4 ¢
MIOMOIIbIO CUCTEM YPaBHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

103

Pemenye TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPAaBHEHUM

104

Pemenye TeKCTOBBIX 3a7a4 C
MTOMOIIBIO CUCTEM YPaBHEHUI

105

LII/IC.]IOBBIG HepaBeHCTBa U UXx
CBOMCTBA



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

YucnoBble HEPABEHCTBA U UX

106 g
CBOMCTBa
107 HepaBeHcTBO ¢ 01HOM ITIEpEMEHHON
108 JIunelinble HEpaBEHCTBA C OJJTHON bubnmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
109 JIunHeiiHble HEpaBEHCTBA C OHOU bubmmoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edso0.ru/7f42c840
110 JIvHeiHbIe HEpaBEHCTBA C OHOM
IIEPEMEHHOM U UX PEIICHHE
111 CucTembl TUHENHBIX HEPABEHCTB C bubnuotexa [JOK
OJHOM MEPEMEHHON U UX pElICHUE https://m.edsoo.ru/7f42cb88
112 CucTtembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJHOI MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
113 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHUE
N300paxenue pemieHus JMHEHHOTO
114 HEpaBCHCTBA U UX CUCTEM Ha bubmmorexa [OK
p . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOK
N3obpaxenue peneHus IMHEHHOTO
115 HEpaBCHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MPSIMO
KonTponbnas pabota Ne4 o temam
116 "HepaBenctBa. CucreMbl
ypaBHeHUH"
bubmuoreka [JOK
117 ITonsiTne KIIUH
Py https://m.edsoo.ru/7f433c12
118 OO6nacth onpeaesIieHus] © MHOYKECTBO bubmuoreka [JOK

3HAYCHUH (PyHKITUH

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



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

119 CriocoOsb1 3a1anus QyHKIUH
120 I'paduk dysakmm
151 CoiicTBa (yHKINHU, UX
oToOpakeHHe Ha rpaduke
122 Urenne 1 mocTpoeHue rpadukoB
byHKIII
173 [Tpumepst rpadukoB QyHKIIHIA,
OTpaXKaroIIUX peajbHbIe MPOIECCHI
OYHKIMH, OMICHIBAIONIUE TIPSIMYIO U
124 06}1]3aTIII{y10 nponopuH;?{anLHllle ’ bubamorexa LOK
SABHCHMOCTH, HX rpachHKi1 https://m.edsoo.ru/7f434bbc
125 ['unepbona
bubnmnoreka [JOK
126 Tnnepbona https://m.edsogru/7f4343e2
bubnmnoreka [JOK
127 Tpaduic pymicumy =x* https://m.edsogru/7f434572
OyHknun Y =X2, Yy = X3,y = VX, y =
128 |X|};II:"pI:(bI/I1¥€CKO,e);€HIe;I¥IC ? bubmmorexa LIOK
N . https://m.edso00.ru/7f434d38
YPaBHEHUI W CUCTEM YpaBHCHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
179 METO/IOB KypCOB 7 U 8 KIIaCCOB, bubnmoreka [JOK
0606menue 3nanuii / Becepoccuiickast https://m.edsoo.ru/7f4371aa
poBepoyHas paborta
130 Wrorosast koHTpOJbHAS paboTa / bubnnoreka [JOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
IToBTOpEHKE OCHOBHBIX MOHATUN U
131 METO/IOB KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

IToBTOpEHNE OCHOBHBIX IOHATHI U

bubmuoreka [JOK
132
METOI08 KypeoB 7 H 8 K1accos, ! https://m.edso0.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
133 METOHO0B KypPCOB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
7108 KYpeoB /1 : https://m.eds00.ru/7f437510
00001IEHNE 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
134 METOIO0B KypCcOB 7 U 8 KJIaCCOB 1 bubnmorexa [IOK
JIOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eH1Ee 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
135 METOH0B KyPCOB 7 U 8 KJIACCOB 1 Bubmorexa ITOK
FIOB KYP . ’ https://m.edso0o.ru/7f436b88
000011IeH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
136 METOJIOB KYPCOB 7 U 8 KJ1aCcCOB 1 bubmmorexa LHOK
7108 KYP . ’ https://m.eds00.ru/7f437858
000011IeHre 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

ParponansHbIe Yncia,
UPPAILMOHATILHBIC YKMCIIA, KOHECUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHoxkecTBO HeﬁCTBHTeHLHBIX YHUCCII,

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0IHO3HaYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[Tpubmx€HHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTb MPUOIMKECHHS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u olieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCIICHUN

10

JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

https://m.edsoo.ru/7f43bf66

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHnue. Peenne
. bubmmoreka [IOK
12 yYpaBHEHUH, CBOASAIIMXCS K HOTIOT 1
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue BuG OK
. oTeka
13 YpaBHEHUM, CBOALIUXCA K nosmorexa L
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bu6 OK
14 bukBapaTHble ypaBHEHUs noimoreka L1
https://m.eds00.ru/7f43c3d0
bubnnorexa [HOK
15 bukBaapaTHbie ypaBHEHUS nosmorexa L
https://m.edso0.ru/7f43c3d0
[IpuMmeps! perieHuss ypaBHEHUN
16 TPETbEN U YETBEPTON CTENIECHEN
pa3NoKeHHUEM Ha MHOKUTEITU
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoGHO-paiioHanbHBIX bubnuoreka [IOK
ypaBHEHUU https://m.edso0.ru/7f43c9b6
19 Pemenune npoOGHO-paIiiOHATBHBIX bubnnoreka [JOK
YpaBHEHUNU https://m.eds00.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METOA0M
91 Pemenue TekcToOBBIX 3a/1a4
anreOpanvdecKuM METOA0M
22 Pemienne TeKCTOBBIX 3a/1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anreOpandeckuM METO0M

Kontposbnas padora Nel o teme

23 " . o
YpaBHEeHUs ¢ OAHOM TIepeMeHHON"
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edso00.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelIeHne
29 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMs1 IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B aBHEHMUH,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;I]EOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHHUIA,
31 OJIHO U3 KOTOPBIX nn}llixeggoe, a ipyroe bubmorera [JOK
. https://m.edso0.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem AByx ypaBHEHUI],
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOPO CTENEHU
34 I'paduueckas nuHTEpHIpETAIIUSL



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
37 KonTtponsHast padora Ne2 o reme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bu6nmoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInHeliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 CI/ICTE}MLI nHHeﬁHfo HEPaBEHCTB C
OJIHOI TepeMEeHHOMN U UX pelIeHHe
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOI TTepeMEeHHON U UX pelIeHHe
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBagpaTHble HEPABEHCTBA U UX bubanorexka [JOK
pelieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

perieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHble HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanparusie HepaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTeppeTanus
51 ng;.bBeHCTB u CI/ICT:MI;IepaBeHCTB c bubmorexa LHOK
https://m.edso00.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMA
53 KonrtponsHas padora Ne3 o reme
"HepaBenctpa"
54 KBanpatnunas QyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAMHATHI BEpPIIUHEI bubanorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOpAMHATHI BEPITUHBI bubnnoreka [HOK

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
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[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'paduku bynaxmumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduxu pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonrtponsHas padora Ne4 o reme bubnnoreka [JOK
"@yHKUKn" https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmoreka [IOK
MOCJIETOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue noCciIe0BaTeIbHOCTH
71 peKyppeHTHOM popMyIion u bubmmorexa [JOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if N-TO YiIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
[IpOrpeCcCUu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 TeOMETpUIECKast bubnnoreka [JOK
IIPOrpeCCUm https://m.edsoo.ru/7f43f3b4
74 ®dopmybl N-TO YiIeHa bubmuorexa [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHYECKON U TEOMETPHUECKOI
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

DopMyisl N-TO 4IeHa
apuQMETHYECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

®opmyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

®opmynbl N-TO YieHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMmyisl N-T0 4iIeHa
apu(MeTHYECKON U TeOMEeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N300pakeHne 4ieHoB
apuMEeTHUYECKON U TEOMETPHUECKOI
MPOTPECCHIl TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKON U TEOMETPUICCKOM
NpOrpeccuii TOUKaMu Ha
KOOPAMHATHOM IIOCKOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

81

JIMHEeNHBIN U SKCIOHCHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

84

CrnoxHBIC ITPOLCHTEBI

CrnoxHbIC ITPOLCHTEI

KoHnTtponbHas pabotaNe5 o teme
"YycoBbIe NOCIEA0BATEIbHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMaTU3alys 3HaHuH. 3aIkCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YHCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE 1

CUCTCMAaTHU3alusia 3HAHHU. HpOHeHTLI,

OTHOIIICHUS, IPOIIOPIHUN

87

[ToBTOpenue, o6odIIeHNE U

cucreMarusanus 3HaHul. [IponeHTsl,

OTHOILIEHHUSI, TPOTIOPLIUU

88

89

90

[ToBTOpenwue, 060061IIeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a9 apHUPMETHUCCKAM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTeMaru3anusa 3Hanui. Pemenune
TEKCTOBBIX 33714 apHUPMETHUESCKUM
CIIocoooM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

92 cUCTEeMaTU3aIlus 3HaHUM. bubnmoreka [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

93 cHucTeMaTU3alurs 3HaHH. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpanueckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

94 CHUCTEeMaTH3aIrs 3HaHHH. bubmuorexa [JOK
[TpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenwue, 060061IIeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso00.ru/7f444c56
byHKIMMA
[ToBTOpeHnue, 06001IeHNE 1

96 cucreMaTtu3anus 3HaHui. OyHKIIH: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

97 cucTeMarusanus 3HaHu. OyHKINH: bubnuoreka [IOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA

98 [ToBTOpeHnue, 0600IIEeHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA NU3YUYEHHBIX

byHKIMHA

https://m.edsoo.ru/7f4452e6

[ToBTOpeHue, 0600IICHNE 1

99 cHUCTEeMaTU3aIlus 3HaHUM. 1 bubnmoreka [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpenue, 0600IICHNE U
cHucTeMaTU3alurs 3HaHH.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 0606I£IGHI/IC A CUCTEMAaTU3ALIU 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJbTara
1 Yucna u BIYUCICHUS
11 BemmonHATh,  coueTas  yCTHBIE W THCHMEHHBIE  MPHEMBI,
' apupMeTHyecKue JeHCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YHUCIOBBIX  BBIPAXEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUH, collepKallluX OObIKHOBEHHBIE U JIECATUYHBIE IpOOH
Ilepexoguts 0T omHOM (opMbl 3amMcd 4YMcenl K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YIOPSAOYMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OKpyriarh uncna
BbINONMHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUH, OIEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jOkKEHHE Ha MHOXUTENIN
' HaATYpaJbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAaHHBIE  3a/la4M,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOIEHTaMH, HWHTEPIPETHPOBATh PE3yAbTAThl pPEHICHUs 3aaad  C
y4€TOM OTpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMM PAaCcCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
. Hcnonp3oBarh anreOpanveckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM IIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOMHTES, TPYINITUPOBKU CIaraeMbIx,
pUMEHEHHs! (POPMYJT COKPALIEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUs Pa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaIbHOM MPAKTUKA
97 Hcnonb3oBaThk CBOMCTBA CTENEHEH € HaTypalbHBIMU IOKa3aTEIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUJIa Mepexosia OT UCXOAHOTO YPaBHEHUS K PaBHOCHIIBHOMY €MY.
[IpoBepATS, SIBISETCS JM YUCIO KOPHEM YpaBHEHUS
35 [IpumensTe rpaduveckue METOABl TPU PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 IBYMSI TIEPEMEHHBIMH; MOJIB3YSICh TPaQUKOM, NMPHUBOJUTH TPUMEPHI
peleHHs ypaBHEHUS
35 Pemrate cucteMsl IBYX JTMHEWHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh W pemarh JHHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHMH 0 YCIOBUIO 3a]]aui, HHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3aJ1a41 TIOJYICHHBIA Pe3yIIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpPJHMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alUCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUH Y
' = x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W WHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHblE  TMPEACTABIEHHUS O  MHOMKECTBE
11 NEHCTBUTENBHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHHA,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMOM
[MpumeHsITh MOHATHE  apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHbIE KOPHHU, HCIIONB3Yysd IMPH HEOOXOAUMOCTH
' KaJIBKYJIATOP, BBITOTHATH TPEOOpa30BaHUsl BHIPAKEHUHN, COJIEPIKAIINX
KBaJIpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BoIpaKEHUS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 MpeoOpa3oBaHUs BbIPAKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
MOKa3aTenemM
Y BBIONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIMOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUS PA3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh NpOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCTaBIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomute OT cnoBecHOM  (opmMynupoBKM 3amaud K €€
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBa  PELIeHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBI, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEAETATh 3HAUCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA:
y=k/x

k/x
, Y =X%, y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&

rpaduxy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' qucia
BoinonusaTe apudmeTrueckue IeHCTBUS C pallMOHATIbHBIMU YUCIAMU,
1.2 couerass YCTHbIE U NMUCBbMEHHbIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C
HppalMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTENEHEW ¢ LEeNbIMU IOKa3aTeNsIMU U KOpHEH,
' BBIYHCIISATh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisTh 1€MCTBUTENbHBIC YNCIA, BBIIOJIHATh IPUKUIKY PE3YJIbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHHUs 1 HEpABEHCTBA
”1 Pemarp nuHelHble W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJSIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIE YPAaBHEHUS
Pemate cuctemMbl IByX JTUHEHHBIX YPAaBHEHHUH C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcToBBIE 3a/aun alreOpanvecKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHMsSI WJM CHCTEMBI JIBYX YPaBHEHHMHU C ABYMs
NIEpEMEHHBIMU
IIpoBoguTh mpoCTEHMIINE HCCIENIOBAaHUS YPAaBHEHUH U CHCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
' MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE WU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alHMChIBaTh
penieHue ¢ NOMOLIBI0 CUMBOJIOB
26 Pemlate cuctembl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh peIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBATh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKEHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKIIHIA

3.2

[loka3piBaTh  CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHOMU
TUIOCKOCTU TpadukoB GyHKIUH Bupa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u H300pakaTh CXEMaTHYECKH TpadUKu KBaIPATUIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW KU3HH, (DU3MKH,

reOMETPHUH

Apudmernueckas v reoMeTpUYeCcKasi Iporpeccuu

4.1

PacnioznaBath apuMeTH4ecKyro U reoMeTpPUUYECKYIO MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS € MCNONb30BaHHEM (GOpMyl N-TO YieHa
apu(pMeTUYeCcCKOl U reoMeTPUUECKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTH TOYKaMU Ha KOOPJIUHATHON

TIIIOCKOCTH

4.4

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yuciia v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YHCIa, 3allCh, CPaBHEHUE,
YHOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
19 Apudmernueckue AEUCTBUS C pallMOHaIbHBIMU 4KciaamMu. Pemenue 3anau u3
' pearbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
14 [TponieHTHI, 3amUCh MPOLEHTOB B BHJE IpoOU U poOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
15 [IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae THpsMas U oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDOKEHHH, TOXIECTBEHHO  pPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM
’5 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOJIEHOB
25 @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyina pazHOCTH KBaApaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOXKHUTEIH
3 YpaBHeHUs




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHHs, PELICHUE JINHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBUIO 3a/a4yd. PelleHne TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JBYMsl I€peMEHHbIMHU. Pemienue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. IIpuMmepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara ToYkH Ha IPSIMOMA
4 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMM KOOpAWHATHON
' IPSAMOM
43 [TpsimoyronbHast cuctema koopausHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKHM Ha KOOPJUHATHOM IUIOCKOCTH
A4 [Tpumeps! rpadukoB, 3a7aHHBIX (GopMmynaMu. UTeHHe rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BIYUCTIECHUS
11 KBanpatnsiit kopenb u3 uucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIIOBBIX BBIPAXEHHUHN U BBHIYUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1ensIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpartHslil TpéXuiieH, pa3iokeHue KBaJpaTHOTro TPEXUIEHa Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHHS U HEpAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢Gopmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHU, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJTHON NEPEMEHHON
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIMH
41 Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroUX peaibHble IPOLECCH
44 OyHKIUY, OMUCHIBAIONIME TPSAMYI0 W OOpaTHYI IPOMOPIMOHATBHEIC
' 3aBHCUMOCTH, UX IrpaduKu
45 Oyukmmu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KVIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Yucna u BBIYUCIEHUS
11 ParyonanbHple uucia, MpPpalMOHAIbHBIE YWCIA, KOHEYHbIE U OECKOHEUHbIE
' JIECATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIbHBIE YHCIIa KaK OECKOHEUHBIE
12 JecATUYHbIe ApoOHu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHACET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE AEHCTBUTENBHBIX
qucen
13 Apudmernueckue IeHCTBUS ¢ ACHCTBUTEIHLHBIMU YUCIAMH
W3mepenusi, npuOIMKeHUs, OIICHKU. Pa3sMepbl 00BEKTOB OKPYKAIOIIET0 MHPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Okpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCIECHUI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
2.1 VYpaBHEHUS C OAHOM IEPEMEHHOM
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaJIPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpaBHEHHM TpPETbed W
. YEeTBEPTOU CTEIEHEH Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM qByX JTUHEHWHBIX YPaBHEHUHN C JBYMS IEPEMEHHBIMU
20 Pemenne cucreM NBYyX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a Pyroe —
' BTOPOM CTEIICHU
2.10 ['paduueckas MHTEpIIpETAIMs CUCTEMbI YPaBHEHHH ¢ IBYMsI I€peMEHHBIMU
211 Pemenre TekCTOBBIX 337124 anreOpandecKumM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBaaparHbpie HepaBeHCTBA
216 I'paduueckass uHTEpHpeTalnyds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs

NEPCMCHHBIMU




3 OyHKIUA

31 KBagparnunas ¢ynkmus, e€ rpadpuk u cBoictBa. Ilapaboma, KoOpIuHATHI
' BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHU TTapadoIIbI

3.2 I'padukn Gpynkumii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku Gynkumii y=k/X, y = x° 1 ux coiicra

3.4 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucoBble NOCIEA0BATEIbHOCTH

i1 Omnpenenenne U crocoObl 3alaHUs YUCIOBBIX MOCIIEAOBATEIbHOCTEH. 3a1aHne
' MOCJIC0BATEIFHOCTH PeKYpPpEeHTHOM (hopMyItoi U ¢popMysioi N-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHIECKOH
' HPOTPECCHUU, CyMMBI TIEPBBIX N YICHOB

43 ['eomerpuueckas mnporpeccus. Dopmynsl N-rO  4WieHa T'€OMETPUYECKON
' IPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

W N300pakeHre WieHOB apu(METHUECKOW UM TEOMETPUYECKOH Iporpeccuid
' TOYKaM{ Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIH 1 SKCIOHEHIIMAIBHBIN POCT

4.5 Cno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBIN rpad, AepeBO, MUK, TMPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe npescTaBlieHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpPECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0e YHUCIIO, MOAYJIb 4YHCia, OOBIKHOBEHHAs ApoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
MPSIMOW, OKPYIJISATh YHUCIA; yYMEHHE JAeNaTh MNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIA KOpEHb, MHOTOWIEH, ajlreOpanydeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOH CTENeHU
0oJbllle €IWHULBI; YMEHHE BBINOJIHATH pacd€Tel Mo Qopmysam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUH WU
BBIPQXXCHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIECHA HAa MHOXKWTEIH, B
TOM YHCIIE C HCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJAPaToB U

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pEIICHHM

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHAIBHOCTD, JTHHEHHAs (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TIPEJIMETOB W PEAIbHOW KW3HH, YyMEHHUE BBIpaXaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, MPSIMOYTOJIBHBII TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCa W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTB, KPYT, KacarejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napaieIbHOCTh M NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; YMEHHUE MpUMEHATh (OPMyJibl IEpUMETpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHHS  JJIs

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  MOHATHUSAMH:  IPSAMOYTOJIbHAsE  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKASIPHOE MIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHrne omepupoBaTh TMOHATHUSMH: CTOJIOMKOBBIE ¥  KPYTrOBBIE
IMarpaMMbl,  TaOmWIBl, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTbH M  NPEoOpPa3OBBIBATH




15

16

nH(popMalLMI0, TPEJCTABICHHYI0 B TalOiMIlax M Ha JuarpaMmmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIICPUMEHT), DJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO Mepedopa W C UCHOJIb30BaHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIKO B MAaCCOBBIX ABJICHHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCIICHUS

11 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MEPHOINICCKHE POOH

13 Panmonaneupie uncna. ApudMeTHyecKue OIepaluu ¢  PaldoHAIbHBIMU
- quciIaMu

14 JeiictButensupie yncina. ApudMETHUYECKHE OIlepaluu ¢ JAeHCTBUTEIbHBIMU
- qrcIaMu

15 [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJICHHUS, NPUKHAKA M OILIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpaK€HHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorousneHsl

2.4 AnrebGpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HaTypajJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTUYECKUMU KOPHSIMH HaTypalbHON CTENIEHH
3 YpaBHEHUS 1 HEPaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUN

39 Llensie u ApoOHO-panoOHaNbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 337124
4 YucnoBble OCIE10BATEIBHOCTH

4.1 ITocnenoBaTeNBLHOCTH, CIIOCOOBI 3aMaHUs IOCIEN0BATEILHOCTEMN

4.2 Apudmerndeckass u reoMerpudeckas mnporpeccuu. dopmyna  CIOKHBIX




MPOLIEHTOB

S) DyHKIIIU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['paduk  Pyakmuu.  OO6nacTh
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHUMYMBl (yHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunats! Ha IPSIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTYpHI 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckix BEINYUH
7.6 BekTops! Ha mII0CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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