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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBJISETCS OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00IEro o0Opa3oBaHMs: OHA
o0ecrieynBaeT 3y4eHue IPYrux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOy4aromuxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOHl HayKoll SBICHUN u
IPOIIECCOB B TpUPOAE U OOIIeCTBE, PO MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJaNTalud B COBPEMEHHOM IHppoBoMm obmectBe. M3yuenue
anredpsl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0Ii01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl obecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJCHUs, 0000IIeHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3aJady  SBJSeTCS  peaju3aluei
JeSITeTbHOCTHOTO MPUHIINTIA 00YYEHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Aunrebpa» IJii OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYECKHe JIMHUM: «Yucma u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxnas 3 3Tux comepkaTeIbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
M3YYEHHUs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yJaromuMCs IPUXOAMUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBS3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CHOCOOCTBYIOILIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOro
s3pika. CopeprKaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOW JUIsl JajbHEHIIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCs JOIMYECKOrO MBIIIJICHUS,
(OpMHPOBAHUIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAKXKE NMPHOOPETEHHUIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX IJi TOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MPEJCTABICHUNA O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUSI W  HEPAaBEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydYaIOUIMXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJMMOTO /s pEelIeHUs 3a7ad MaTEeMAaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
y4eOHBId ~ MaTepuan TpPYNIOUPYETCS  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHH.  Anredpa
JIEMOHCTPHPYET 3HAUCHHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl TOCTPOSHUSI MaTEMAaTHIECKUX MOJICTICH,
OTKCAHMs MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca UWHGOPMATUKHU, U OBJAJCHUE HABBIKAMH JEAYKTUBHBIX PACCYXICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIIMOHATBHO-TPAUUECKOW  JIMHUM ~ HAIeIeHO Ha  TOJTy4YCeHHE
00y4JarmMMUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAENHU sl OMUCaHUS
U HWCCIICZIOBAaHUS Pa3HOOOPA3HBIX IPOIECCOB M SIBICHUI B mpupone W odmectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHyuHbIC



BBIPa3UTENIbHBIE CPE/ICTBA SI3bIKa MAaTEMATUKU — CJIOBECHBIE, CUMBOJMYECKHE, Ipaduyeckue,
BHOCHUT BKJIaJ] B )OPMHUPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUN
U KYJIBTYPBI.

Cornacno ywyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CICAYIOIIUE OCHOBHBIE pa3lenbl coicpxkaHus: «Huciaa M BBIYUCICHUSD,
«AnredpanydecKue BHIPAKEHHS», « Y paBHECHHS U HEPABEHCTBAY, « DYHKIIUN.

Ha mu3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gyacoB: B 7 kimacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 gaca (3 4gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

OJAEPKAHUE OBYYEHUA
7 KVIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE WU JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
npyroi. IloHsTue panuoHaIbHOrO 4KCia, 3alKiCh, CPABHEHUE, YIIOPAIOUMBAHUE PallMOHAIBHBIX
yucen. ApudMeTrueckue IeiCcTBUS ¢ pallMOHAIBHBIMU YMciIaMU. Pemenue 3amad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeJesieHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTIpE/ICIICHHUS, 3aIICh OOJIBIIUX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BUJE POOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha IPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
MPAKTHKU.

ITpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, Pa3JIOKEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTUMBIE 3HA4YEHUS
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTH MEXAY BeIMYMHAMHU B BHUAE (HOPMYJIBL
Boruncnenus no ¢popmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE
BBIp@)KEHUS, MpaBUIa NPeoOpa30oBaHus CyMM M NPOU3BEIEHHH, NMpaBuia PacKpbITUS CKOOOK U
IPUBEIEHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHownenbl 1 MHorowieHbl. CteneHb MHorowieHa. CliojkeHue, BbIUMTAaHUE, YMHOKEHUE
MHOroueHoB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JInHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIrO ypaBHEHUS,
pellleHue JIMHEHWHBIX ypaBHeHUH. CocTaBi€HHME ypaBHEHHH IO YCIOBUIO 3aJadd. PemieHue
TEKCTOBBIX 3aJ1a4u C TTOMOIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
ypaBHEHUW C JABYMsl TepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

Koopaunata Toukn Ha mnpsmoil. UuciioBble NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsimoyrosnpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca M OpauHATa TOYKHM Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. I'padux ¢ynkumu. CpoiictBa  (QyHKIUIL.
Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pynkuuu y = [x|. I'paduueckoe penieHue ITMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KJIACC



Yucia ¥ BLIYMCICHHA

KBanparaelii koperb u3 uymcia. lloHsatue 00 wuppanuoHaIbHOM uyuche. JlecaTnyHbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBaJpPATHBIX KOPHEH U uX
IPUMEHEHHUE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUW M BBIYMCIEHUAM. JleHCTBUTEIbHbBIE
YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCIa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BBIUYUTAHUE, YMHOXKEHUE, JIeJCHUEe airedpandeckux aApoOeil. PammonanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opMyina KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBOIALIMXCA K JIMHEWHbIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIEC YPaBHEHUS.

['paduueckas uHTEpHpeTaluss ypaBHEHUN C JBYMS NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHHUH C JByMs INEpEMEHHbIMU. [IpuMmepbl pelieHHs CUCTEM HENMHEWHBIX YPaBHEHUH C
JBYMsI [IEPEMEHHBIMHU.

Permenue TekCTOBBIX 3aj1ay anreOpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstne ¢pynkuuu. OOIACTH ONMpeneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3agaHus QYHKITH.

I'padpuk ¢dynkuun. Yrtenuwe cBoiictB QyHkmuu no e€ rpaduky. Ilpumeps! rpapukon
(GYHKIMH, OTpaKaIOLMX pealbHbIe IPOIIECCHI.

@DYHKIMM, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NMPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpapukn. @yukimn y = x2, y = x3, y = \x, y=|x|. [padideckoe pemeHre ypaBHEHHH H CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCICHHSA

PanyonaneHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YUCIIaMH.

Pasmepsl 0OBEKTOB OKpYXaroIEero MHpa, IUTEILHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MHUDE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BBIYMCIICHHM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHHWH.  PemieHwe — TEKCTOBBIX  3ajad
areOpanyeckuM METOIOM.

VYpaBHeHHE C ABYMs NEPEMEHHBIMU U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHHUH € ABYMs INEpEMEHHBIMU. PellleHne CUCTEM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX



JUHEHHOe, a Ipyroe — BTOpoH creneHu. [ padudeckas UHTEpIIpeTaIusl CUCTEMbl YPAaBHEHHH C
JBYyMsI [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a71a4 alNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelnienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellleHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOW. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KoOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

[padukn Gpyskimii: y =kx, y =kx + b, y =k/x, y = x3, y = Vx, y = x|, 1 uX cBO}CTBa.

Yucii0BbIe NOCIE10BATEIBHOCTH M NIPOrPECCUH

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHON
dbopmyoit u GopMyII0ii #-TO YIIEHA.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbl  n-ro  4YjIeHa
apu(pMeTUYECKON U FreOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX 71 YJICHOB.

H300paxeHne 4iIeHOB apuU(PMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUHAIbHBINA POCT. CII0)KHBIE POLIEHTHI.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHUS TPOTPaMMBI y4eOHOTO Kypca «Anrebpa»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHICKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSM POCCHUMCKHX MAaT€MAaTHMKOB W POCCUHCKON
MaTEMaTUYECKOH ILIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IMPHUKIAJHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETyp TPaKIAHCKOTO o0IIecTBa (HampuMmep, BbIOOPHI, OIMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpPOoOJeM, CBS3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHXEHUH
HayKH, OCO3HAHHEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4YeCKOro 00pa30BaHUs Ha MPOTSHKEHUHU Bcei
KU3HU JIJIS1 YCHEIIHOHN NnpodeccrnoHalbHOM NeSTENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIMBUAYaJbHOW TpaeKTOpuM OOpa3oBaHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY M 3CTETHYECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTale B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPHUPOAbI M OOLIecTBa, IOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak c@epbl 4eIOBEYECKOW MAEATENbHOCTH, 3TAaloB €€ pa3BUTUA U
3HAUYMMOCTH JJIs1 Pa3BUTUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTeMaTH4ECKON



KyJbTYpOH Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHUEM MPOCTEHUIIMMH HaBBIKAMHU
HCCJICIOBATEIbCKOM IeITECIIbHOCTH,

6) ¢usnyeckoe BocnuTaHue, (OpMHUpPOBAHHE  KYJbTYPbl  310POBbA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

FOTOBHOCTBbIO MPUMEHSTh MaTEMAaTHYECKHUE 3HAHUS B HHTEpPECaX CBOETO 370pOBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OT/bIXa, peryisapHas Quznueckas aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHU,
MPU3HAHKEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eJI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTAllMEN Ha NMPUMEHEHUE MaTeMaTHYECKMX 3HAHUM JUIsl pellieHus 3ajad B o0iactu
COXPAHHOCTH OKpY>Kalollel Cpejbl, IJIAHUPOBAHUS IOCTYNKOB MU OIEHKH HMX BO3MOMXHBIX
MOCITIEACTBHIA ISl OKPYKAIOMIEH Cpebl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYECKHX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTanusi K N3MEHANIUMCS YCJIOBUSAM COUMATBHOM M IPUPOAHOM Cpeabl:

TFOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBILLIEHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH 4Y€PEC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Yy APYIrux
JroJiel, MpuoOpeTaTh B COBMECTHOM JICATEIILHOCTH HOBBIC 3HAHMS, HABBIKM W KOMIICTCHIIMM M3
OIIBITA IPYTHUX;

HEOOXOMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOpMYyIUPOBATH UACH,
IIOHATHUS, THUIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
JneUIUTHl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMi0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHS U
neicTBus, GOPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBeEPCAJIbHbIC Y4eOHbIe NeliCTBUS
ba3oBble Jornueckue 1eMCTBHA:

® BBIBIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYIUPOBATH OIpPENENIECHUs] MOHITUH,
YCTaHABIIMBATh CYILIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIs1 00001eHus
U CPaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAJIN3A;

e BOCIPUHHMMATh, (POPMYJIMpPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHS B (haKTax,
JNaHHBIX, HAOMIOACHMUSIX W YTBEPXKIACHMSX, MpeljiaraTb KpPUTEPUU JUIsl BBISBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNECIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeNbCTBA MaTEMaTHMYECKUX YTBEpP)KIEHUM (mpsiMble U OT
IPOTHBHOTO), IIPOBOJIUTH CaMOCTOSTEIILHO HECJIOKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTHU4ecKux (PaKkToOB, BBICTpAaUBaTh apryMEHTAllMI0, MPUBOAMTH IPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BpIOMpaTh CrIOCOO pemeHus y4eOHOW 3amayM (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOASAIMNUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIE€HHBIX
KpUTEPUEB).

ba3zoBrble uccienoBarebCKue 1eHCTBUSA:

® JCIOJIB30BaTh  BOIIPOCHl  KAK  HCCIEAOBATEIIbCKUNA  WHCTPYMEHT  IO3HAHUA,

bopmynupoBaTh BOIIPOCHI, ¢bukcupytomye IIPOTUBOPEUHE, npobiemy,



CaMOCTOSITCNIFHO YCTaHABIMBaTh KMCKOMOE | JIaHHOe, (OpMHpOBaTH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOANTH TIO CAaMOCTOSITEILHO COCTABICHHOMY IUIAHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIEOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOO0M;

CaMOCTOSITENILHO  (OPMYJIMPOBAaTh  OOOOIIEHUS W  BBIBOJABI 110  pe3yJIbTaTaM
POBEIEHHOTO HAOIIOCHMS, UCCIEAOBAHUS, OIECHUBATh JTOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh MPEATIOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATh HH(DOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOUpaTh OpMy MpeCcTaBlIeHUs HH(POPMALIMY U WILUTIOCTPUPOBATH pelllaeMble 3a/1a4l
CXeMaMH, AMarpaMMaMu, MHOM rpadukoi U uX KOMOMHALMSIMY;

OLICHUBATh HAJEKHOCTh HH(POPMAIIUH 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

BOCIPUHHUMATh U (pOPMYIHPOBATh CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
NHCEMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH pe3ysbTaT;

B X0/1¢ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaTh MJIEM, HAleJICHHbIE Ha IMOUCK pPELIeHHUS,
COIIOCTABJISITh CBOM CYXKICHUS C CYXICHHSIMH JAPYTHX YYaCTHUKOB JIMAJIOTA,
0oOHapy’KUBaTh Pa3IMUMe U CXOJCTBO MO3ULHUI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHUs 3a/1a4H, YKCIIEPUMEHTA, HCCIIeJOBaHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUIEHUS € y4€TOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIIOJIb30BATh NMPEHMYIIECTBA KOMAaHIHOH W WHAWBUAYAIBHOW pabOTHI
IPU PELICHNH Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, UIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThl, pacmpenenaTts BUAbI paboT, JOroBapUBaThCS, OOCYKAATh MPOLECC |
pe3yiabTaT paboThl, 0000IATh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpyNmoBbIX (opmax paboTel (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBIE INTYPMBI U JIPYTHE), BBHIIOJIHITH CBOIO YacTh pabOTHI M KOOPIMHHUPOBATH
CBOHU JICWCTBUS C IPYTMMH WIEHAMH KOMaHJbI, OLIEHWBAaTh KaueCTBO CBOETrO BKJaJa B
OO TPOIYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH, AJTOPUTM pEIIeHUs 3ajadd (WIM €ro 4YacTb),
BbIOMpaTh CHOCOO pelIeHUus C YYETOM HUMEIOUIUXCS pPECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOUW MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MPOIecca U Pe3ysbTaTa PerieHus
MaTeMaTH4YeCKOM 3aauM;



® IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBHUE PE3yJIbTaTa ACATEILHOCTU IOCTABICHHOM LIEJIU U YCIOBHSM,
OOBSICHATHh MPUYUHBI JOCTHIKCHHUS WM HEJOCTIDKEHUS IIeTM, HaXOAWTh OIIUOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJjacce oOydaroUMiics MOIYYHUT CIEIYIOIIUE MpPEAMETHBIE
pE3yJIbTaThI:

Yucia ¥ BBIYMCICHUSA

BbinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HAueHMsI YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpPA3Hble CIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWA APOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HOPMBI 3aMCHU YUCEN K JIpYrod (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSTUUHYIO ApOOBb).

CpaBHUBATh U YIOPAIOYNBATE PALIMOHAIBHBIE YUCIIA.

OxpyriasTh yncnia.

BBINOMHATE NPUKUAKY M OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BbIpaXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath mpakTHKO-OPHMEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTATH] PEIICHUS 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp30Bath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl LEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MO00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOXXKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYIEHAa HAa MHOTOYIIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIHM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKUTENS, TPYNIHUPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOro
YMHOKEHUS.

[TpumensaTh mnpeoOpa3oBaHMsi MHOTOWICHOB JUIS PELICHWs pa3IMyHBbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHMUI.

YpaBHeHHUs M HEPABEHCTBA

PemaTte nuHEHHbIE ypaBHEHMS C OJHOW IEPEMEHHOM, NPUMEHSs MpaBHia Mepexona OT
MCXOAHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBisSeTCd 1M YHCIO KOpPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METOIbl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCe, SABISIOMUXCS PEIIeHUEM JMHEHHOTO ypaBHEHUS C IByMs
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMH, TIOJIb3YSICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.



Pemate cucteMbl IBYX JIMHEMHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU, B TOM YHCIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, HUHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/aydl IMOJYYEHHBIN
pe3yibTar.

DOyHKIUUHA

N300paxaTb Ha KOOPAMHATHOW NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4d, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YUCJIOBBIE IMPOMEXYTKH Ha
anreOpandeckoMm s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHUH Y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA WM3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, 1I€Ha, KOJMWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETUPOBATh MHPOPMALIUIO U3 TPAPUKOB pPeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xoniy oOyuyeHuss B 8 kJiacce 0OOydyarOmMICS TOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3yIbTaThI:

Yucia v BbIYHMCIEHHSA

Hcnonb3oBaTh HavajlbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTENBHBIX YUCET IS
CPAaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh [EHCTBUTENbHBIE YUCIIA TOYKAMU Ha
KOOPJAUHATHOU MIPSIMOIA.

[IpumeHsTh TOHATHE apU(METUUYECKOrO KBaJpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3YS IIPU HEOOXOJMMOCTH KaJbKYJIATOP, BBIMOIHATH MPE0OPa30BaHUsl BhIPAKEHUH,
coJiepKalliX KBaJpaTHble KOPHHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHMCENT C MOMOIIBIO JECATUYHBIX ApoOei u
crenene uucina 10.

AuredpanyecKkmne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXECHU, COAEPIKALUX CTENEHU C LIETIBIM [TOKA3aTEIEM.

BbINONHATE TOXAECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOYJIEHAMH M alredpanyecKuMu JpoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHnsaTs npeoOpa3oBaHUs BBIPAKEHUM A  pPEUIeHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTUKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
OpUMEHeHHEeM TIpadUuecKuX TIpeACTaBIeHUI (yCTaHaBIMBaTh, HUMEET JHM YpaBHEHUE WU
CHUCTEMa YpaBHEHMH pellleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

[TepexoauTe OT cioOBeCHONH (GOPMYJNHMPOBKM 3ahauM K e€ anreOpanyeckod MOAETH C
MOMOIIbIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBAaTh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJYyUYEHHBIN pe3ysbTar.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PelllaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALIUIO
MHO’KECTBA peLICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH



[lonumate ¥ HKCHONB30BaTh  (YHKIMOHAIBHBIE IIOHATUS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAUYEHUS), ONMPEACATh 3HA4eHHWE (YHKIMU 1O 3HAYECHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PyHKIUH 110 €€ Tpaduky.

Crpouts rpaduku 71eMeHTapHbIX (YHKIUN BUIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyuenus B 9 kjacce oOyyaromuiics MOJYYUT CIEIyIOIIUE MpEeAMETHbIE
pe3yJIbTATHI:

Yucia ¥ BLIYMCICHHUA

CpaBHMBATh ¥ YHOPSI0YMBAThH PAlHOHAIEHBIE M HPPAL[IOHAIBHBIC YHCIIA.

Beimonuate apudmMeTrueckue AeHCTBUS ¢ pallMOHAIbHBIMU YHCIIAMHU, COYETasi YCTHbIC U
NUCbMEHHBIC TIPUEMBI, BBITIOIHITH BEIYUCICHHS C UPPALMOHATIBHBIMH YU CIaAMH.

HaxonuTh 3HaueHMsl cTeNeHel ¢ IeabIMU MOKa3aTeIsMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHCIIOBBIX BBIPKEHU.

OKpyrisaTh JAEHCTBUTEIbHBIC YHUCIIA, BBINOJHATH NPHUKUAKY pe3yibTaTa BBIYUCICHUH,
OLICHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypPaBHEHHS, YPAaBHEHUS, CBOJSIIMECS K HHM,
npocTeinme ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemate cucTembl ABYX JTMHEHHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMH M CHCTEMBI BYX
YPaBHEHM, B KOTOPBIX OHO YPABHEHUE HE SIBJISAETCS JTUHEHHBIM.

Pemrate TekcToBbIe 3amaum  anreOpanyecKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JBYX YPaBHEHHH € IByMs IEPEMEHHBIMHU.

IIpoBOINTE MPOCTENUIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
OpUMEHeHHeM TIpadUUecKuX IpeACTaBIeHUI (ycTaHaBIMBaTh, MUMEET JM YPAaBHEHUE WU
crcTeMa YpaBHEHUI peIIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIIeHUE
HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, W300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSIMOI,
3aMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcronp30BaTh HEpaBEHCTBA P PEIICHUH Pa3IMYHbBIX 33/1ad.

DOyHKIUH

Pacno3naBate GyHKIMU H3y4eHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIIONIOKEHHE Ha
KOOPJAMHATHOM MI0CcKOCTH rpaduKkoB GyHKUUM BUna: y = kx, y =kx + b,y = k/x, y = ax2 + bx +
¢, y =x3,y =%, y = |x|, B 3aBHCHMOCTH OT 3HadYeHHiI K03(PHUIHEHTOB, OIICHIBATE CBOIMCTBA
(byHKUIHHA.

Crtpouth M M300pakaTh CXeMaTHYECKH TpauKH KBAaIPaTUYHBIX (DYHKIMI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKam.

PacniosHaBath  kBampatuuHyto (QyHKIMIO 1m0  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX QYHKUUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHUH.

Yuci0BbIE MOCJIEA0BATEIbHOCTH H MPOTPECCHH

Pacno3naBate apu(MeTHUECKYI0O U T€OMETPUYECKYIO MTPOrPECCUU MPH pa3HBIX CIocodax
3aJIaHuS.

BbBINOAHATE BBIMMCICHHUS C MCIIONB30BaHHEM (OPMYJT N-ro WieHa apupMeTH4ecKoil u
T€OMETPHUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemrate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU TMOCJIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3a]aud
U3 pealbHOM KU3HU (C HCIIOIB30BaHUEM KaIbKYJIATOPa, IU(PPOBHIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIE (HU(POBHIE)

N w/m NPOrpaMMblI Bcero ;(;;OTTI::M’HI’W ;I;’ 62:)1::)];1‘160](1/16 oOpa3oBaTe/IbHBIE PeCYPChI
1 ‘ucna i BLMUCICHUS. PAlMORATLHbIE 25 1 https://m.edsoo.ru/3T9611VNP
qpcIia
2 AnrebpanuecKue BHIPAKCHUS 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHUS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopaunatel u rpaduku. @yHKIMn 24 1 https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpEeHME M 0000IIIEHNE 6 1 https://m.edsoo.ru/XBWB68AXB
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
8 KJIACC
KoanuecTBo yacoB
e n/m HaumenoBaHue pa3iesioB U TeM K I JuiekTpoHHbBIE (HU(POBDbIE)
i} MpOrpaMMmblI Bcero p;;OTTl::HLHHe p%a::;zmecxne o0pa3oBaTejbHbIe PecypChl
1 Hucna u peraucnenns. Keanparibie 15 https://m.edsoo.rt/ORMAGNHCK
KOpHHU
2 Hucna i BorauCICHus. (CTeneHb ¢ 7 https://m.edso0.ru/Q7A3CXOIL
IEJTBIM MTOKa3aTeeM
3 AJNICOPAHCCKHE BIPAXKCHHA. 5 1 https://m.eds00.r/GB7K30KCG
KBanpatHbiii TpéxuiieH
4 AIrCOpauCCKHE BHDLKCHH. 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanyeckast 1poOb
5 YPaBHCHHsI H HCPABCHCTRA. 15 1 https://m.edsoo.ru/UDKT3SX0P
KBanpaTHbie ypaBHEHUS
6 YPaBHEHMSL H HEPABCHCTBA. CHCTCMbI 13 https://m.edsoo.ru/ICOHSLYTW

YpaBHEHUI




VYpaBHEHUs U HEPABEHCTBA.

7 12 1 https://m.edsoo.ru/SDGS10004
HepasencrBa
8 @ynkiun. OCHOBHBIE TOHSATHS 5 https://m.edso0.ru/30QTSJORU
9 @ynkuun. Yncnossie GyHKIUN 9 https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpenue u 06o0IIEHNE 6 2 https://m.edsoo.ru/SQCV6UFOT
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME
9 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM K I JyeKTpoHHBbIE (HU(PPOBBIE)
n/n NMPOrpamMMblI Bcero p;é{OTTI:;HBH”e p;) 62:)];’[:;1‘-[60](“6 oOpa3oBaTe/IbHBIE PeCypPChI
1 Yucna v BeruKciIeHUs. JeiicTBUTEIbHBIC 9 https://m.cdsoo.r/E9QJTONTB
qucia
2 yPaBHeuHHﬂ 11 HEPABCHCTRA. YpasHeHHus 14 1 https://m.edsoo.ru/LLGLQKIU2
C OJIHOH MepeMeHHOU
3 yPaBHeHHfI M HepaBeHCTB. CHCTeMEI 14 1 https://m.edsoo.ru/UTNAJAKLP
ypaBHEHUIA
4 ¥ PABHEHIIS i1 HEPABEHCTBA. 16 1 https://m.edso0.r/ZFUMLNDIK
HepasencrBa
5 DyHKIIHI 16 1 https://m.edsoo.ru/SYHPVCOAU
6 YucaoBele MOCIEI0BATENLHOCTH 15 1 https://m.edsoo.ru/LT2RT120]
7 Tostopenne, ododumente, 18 I hitps:/m.eds0o.ru/Y MZ3IOUNQ
CHCTeMaTH3alus 3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaudecTBo yacoB
Ne Hara DJIeKTpOoHHbIe U pOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTelibHbIE Pecypchbl
padoThbI padoThI
1 [ToHsiTHE panMOHAIBLHOTO YHUCIIA 1 https://m.edsoo.ru/JJSPOLJ5P
[Ipu3Haku nenuMocTu,
2 Pa3JIoKEHUS HA MHOXKUTEIN 1 https://m.edsoo.ru/M9B2YO6EH
HaTypaJIbHBIX YHCET
Apudmernueckue aeiicTBUS C
3 pud A 1 https://m.eds00.1u/5YQ5110PH
palvoHaIBLHBIMH YUCIIAMU
Apudmernueckue JeiCcTBU C
4 pud A 1 https://m.edsoo.ru/VBKUYA1I3
palMOHAIBHBIMU YU CIIaMHU
Apudmernueckue aeiicTBUS C
5 P A 1 https://m.edso0o0.ru/RKKGCDWDX
palroHaIBLHBIMH YUCIIAMU
Apudmernueckue a1eiiCTBUS C
6 pug a 1 https://m.eds00.1ru/6J97WH7B0
palroHaIBLHBIMH YHUCIIAMU
Apudmernueckue JeHCTBUS C
7 pu¢ a 1 https://m.edsoo.ru/XOBICPKYU
paluMoOHANIbHBIMU YHCIaAMHU
CpaBHeHue, yIopsiIounBaHue
8 p yHopan 1 https://m.edsoo.ru/QSHC4XNNI1
paloOHATBHBIX YUCEI
CpaBHeHHE, YIIOPSTOUYNBaHNE
9 P yHopAn 1 https://m.eds00.ru/ZXX160XM6
panoHATBHBIX YHCEI
CpaBHeHHE, YIIOPSTOUYNBaHNE
10 p yHopAn 1 https://m.edsoo.ru/68SKNGFY1

palrOHAJIBHBIX YU CECJI

11

ByKkBEeHHBIE BbIpaXKEHUS

https://m.edsoo.ru/6UVOUYGHZ




12

13

14

ITepemennsie. JlomycTrumbie
3HAYCHUS IEPEMEHHBIX

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPKEHUI, PACKPBITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX
cJlaraeMbIX

[IpeoOpazoBanue OYKBEHHBIX
BBIPKEHUI, PACKPBITUE CKOOOK
U TPUBEJICHUE MTOT00HBIX
cllaraeMbIxX

https://m.edsoo.ru/U1S48TT7P

https://m.edsoo.ru/SAWKAC5UI

https://m.edsoo.ru/NMFL9ZXGT

15

[IpeoOpazoBanre OYKBEHHBIX
BBIPAXEHUH, pacKpbITHE CKOOOK
¥ TIPUBEICHUE MOJOOHBIX
CcllaraeMbIX

https://m.edsoo.ru/MT7LIHJTI

16

[IpeoOpazoBanre OYKBEHHBIX
BBIPAXECHUM, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOT00HBIX
cJlaraeMbIx

https://m.edsoo.ru/2PS60L.2MX

17

18

19

KonTponbHas padbora no teme
"PannonanbpHble yncna'

YpaBHeHue, IpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUI

JIuneliHOe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPABHEHUN

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo.ru/GRHIGP2KI

https://m.eds00.ru/J9IAC3MES

20

JIuHeitHoe ypaBHEHHE C OJJHOU
MIEPEMEHHOM, pelIeHne

https://m.edsoo.ru/OQRSEM6NP




JIMHEWHBIX YpaBHCHUH

JInHeitHOE ypaBHEHHE C OJHOM

21 MIEPEMEHHOM, pelIeHue 1 https://m.edsoo0.ru/D69WXRO9D
JIMHEWHBIX YpaBHCHUH
Pemrenue 3agad ¢ moMoIIb0
22 e - 1 https:/m.eds00.ru/PQ795X9GS
ypaBHEHUU
Pemenue 3ama4y ¢ HOMOIIBIO
23 . a B 1 https://m.edsoo0.ru/NAYY0Z53U
ypaBHEHU
Pemenue 3ana
24 . At € TOMOTIRIO 1 https://m.edsoo.rui/A2Y4UUQVN
ypaBHEHUI
Pemrenue 3agad ¢ moMoIIbIO
25 teHH . AT € TTOMOTITR 1 https://m.edsoo.ru/NOYLOHCLZ
ypaBHEHUN
KoHTpoinbHas pabora 1o Teme
26 " . " 1 https://m.edsoo.ru/SUUBMW2MW
Jluneitnplie ypaBHEHUS
27 DopmyIbl 1 https://m.edsoo.ru/ULONSB6MQ
28 Dopmyiibl 1 https://m.edso0.ru/811X5GM37
29 Koopaunara Touku Ha npsAMOK 1 https://m.edso0.ru/J66IRK3NT
30 HucnoBbie TPOMEKYTKH 1 https://m.eds00.1u/SSFASVYRF
31 YucnoBble NPOMEXKYTKH 1 https://m.edsoo.ru/MAHAVI11J
Paccrostane mex BYMSI
32 A }: . 1 https://m.edso0.ru/9QZUGCUFD
TOYKaMHU KOOPJAMHATHOU TIPSAMOiL
Paccrosanune mex BYyMS
33 A }i . 1 https://m.edsoo0.ru/PV132Y944
TOYKAaMU KOOPJAMHATHOU MIPSAMOit
ITpsmoyroabHas cucteMa
34 p Y 1 https://m.edsoo.ru/CO30ERB50
KOOPJIMHAT Ha MJIOCKOCTH
IIpssmoyronbHas cucteMa
35 p YrOTpHAT CHETEM 1 https://m.eds00.ru/NCF8JGC5X

KOOpJAWHAT Ha IJIOCKOCTHU




[Tpumeps! rpadukoB, 3a1laHHBIX

36 1 https://m.edsoo.ru/OPJQUG389
bopmynamu
IT
37 PHMCPBI IPAGHIKOB, 3a1AHHbIX 1 https://m.edsoo.r/LOC2FIZXO
dbopmynamu
11 e a(uKoB, 3ajJa
38 PHMEPbI IPAHKOB, 3a]AHHbIX 1 https://m.edsoo0.ri/QBNSNXORE
bopmynamu
UYrenue e
39 et rpa(bI:IKOB PEAIbHRIX 1 https://m.edsoo.ru/DXYUCRJ0B
3aBUCUMOCTEH
4
40 rerme rpa(bilKOB PEAIbHRIX 1 https://m.edsoo.ru/6K9KNZOTV
3aBUCHUMOCTEN
41 [Tonsitre GyHkImn 1 https://m.edsoo.ru/07DA7MB42
42 ['paduk pynkunu 1 https://m.edsoo0.rt/TZMJKTS3T
43 CaoticTBa (QyHKITUH 1 https://m.edsoo.ru/5SISWIITWRK
44 CaoticTBa GyHKIIUN 1 https://m.edsoo.ru/XZFOX71JC
45 Jluneitnas GyHkuus 1 https://m.edsoo.ru/C3FTZAUXY
46 Jluneitnas pyHkuus 1 https://m.edso00.ru/CSINSCITT
[TocTpoenue rpaguka eNHOM
47 TPOCHHE rpaHKa JIHHEHHOH 1 https://m.edsoo.rut/ALDEVUW7L
byHKIIUN
[TocTpoenue rpagpuka elHOM
48 TPOCHHE rpagHKa IHHEHHOH 1 https://m.edsoo.ru/AG8V2CCL2
byHKIMHA
49 I'paduk pynkuuu y =[x| 1 https://m.edsoo.ru/U2B6L.BB43
50 I'paduk pynkum y =[x| 1 https://m.edsoo.ru/L17LHIBMJ
KonTpomnpHas pabota o Teme
51 "KoopauHatsl U rpaguky. 1 https://m.eds00.ru/057QJMNO5
OyHKIUn"
C
52 TCIEHD € HATYPAILHBM 1 https://m.edsoo.ru/JNAP6MXKP

IIoKa3aTcjieM




CrermneHnb ¢ HaTypaJbHBIM

53 https://m.edsoo.ru/7XOSTGAUE
[IoKa3aTejieEM
CreneHnp ¢ HATYpaJILHBIM

54 yP https://m.edsoo.ru/Z2DMKS5TOQ
IIOKa3aTejIeEM
Cremnens ¢ HATYPaAILHBIM

55 yp https://m.edsoo.ru/30K9HK3ES
[IoKa3aTejieEM

56 CreneHnp ¢ HATYpaJILHBIM

yp https://m.edsoo.ru/XRAUSPIXC

[IoKa3aTejieM
CBOJICTBA CTEIEHH C

57 https://m.edsoo.ru/NWOPGZD5X
HaTypaJIbHBIM TTOKa3aTesieM
CBoiicTBa CTENEHH C

58 https://m.edsoo.ru/FHT0O6IK9
HaTypaJIbHbIM IIOKa3aTesieM
CBOJICTBA CTEIEHH C

59 https://m.edsoo.ru/B6428B6HE
HaTypaJIbHbIM IIOKa3aTesieM
Pemrenyie ocHOBHBIX 3a7a4 Ha

60 JpoOH, TIPOLIEHTHI U3 PEATHHOU https://m.edsoo.ru/88 A9SXJOC
MIPaKTUKHU
Pemenne ocHOBHBIX 3a/1a4 Ha

61 JpoOu, POLIEHTHI U3 pealbHON https://m.edsoo.ru/ZK6CAOTTS
MPaKTUKHU
Pemenne ocHOBHBIX 3a/1a4 Ha

62 JpoOu, MPOLIEHTHI U3 pealbHON https://m.edso00.ru/XJOO68PRV
MPaKTUKU
Pemenyie ocCHOBHBIX 3a7a4 Ha

63 JpoOH, IPOLIEHTHI U3 PEAIbHOMN https://m.edsoo.ru/ZRZR56B42
MPaKTUKU
Pean € 3aBHCHMOCTH.

64 PHPIC SABHCHMOCTH https://m.edso0.ru/ZGBIDNS4T

[Tpsimast u oOpaTHas




MMpONOPHHUOHAJIBHOCTH

PeanpHbIE 3aBUCUMOCTH.

65 [Ipsimast u oOpaTHas https://m.edsoo.ru/7P7GGF7FW
MPONOPILIMOHATBHOCTH
PeannHabIe 3aBUCUMOCTH.

66 [psimast u oOpaTHas https://m.edsoo.ru/SDPNITZ6X
MPOMOPIUOHAIBHOCTH
PeannHabIe 3aBUCUMOCTH.

67 [Ipsimas u oOpaTHas https://m.edsoo.rt/TQHPVAWHS
MPOTOPIIMOHAIBHOCTH

68 MHuorouseHsl https://m.edso0.ru/SBYRPH63Q

69 MuorouseHsl https://m.edsoo.ru/TX5A1BYOP
CrnoxeHune, BRIYUTAHHUE,

70 https://m.edsoo.ru/SQUZRWDNE
YMHO>KEHHE MHOTO4JICHOB
CrnosxeHue, BbIYUTAHHUE

71 ’ ’ https://m.edsoo.ru/V1EABSLKS
YMHO>KEHHE MHOTO4JIEHOB
CloxeHne, BEIYATaHUE,

72 https://m.edsoo.ru/9SIVSVCCR
YMHOXEHHE MHOTOWJICHOB
CrnoxeHune, BEBIYUTAHHUE,

73 https://m.edsoo.ru/SMVOVWOOX
YMHO>XEHHE MHOTO4JIEHOB
DopMyIEI COKpAIIEHHOTO

74 pMy paril https://m.edsoo.ru/NO4UJ1909
YMHOXKEHHS
DopMyIEI COKpAIIEHHOTO

75 PMY partt https://m.edsoo.ru/HO43N45XG
YMHOKCHHS
DopMmybl COKpaAIIEHHOTO

76 pMy partt https://m.edsoo.ru/M65HAZI9K
YMHOXKEHHS
DopMyIEl COKpAIIEHHOTO

77 PMY pail https://m.eds00.r/GKZX20760

YMHOKCHU A




DopMyJIbl COKPAILIEHHOTO

78 https://m.edso00.ru/I0VSJ490G
YMHOXKCHHS
Pa3noxeHnne MHOrO4IeHOB Ha

79 https://m.edsoo.ru/SNDJBUQPC
MHOHUTEIH
Pa3noxeHne MHOrO4ICHOB Ha

80 https://m.edsoo.ru/IFZ9ZMWBF
MHOKHUTEJH
Pa3noxeHnne MHOroO4iIeHOB Ha

81 https://m.edsoo.ru/VHOYO83S6
MHOKHUTEJH
Pa3znoxxeHre MHOrO4YJI€HOB Ha

82 https://m.edsoo.ru/OW7BZH4R7
MHOHUTENIH
KonTtponpsHast pabora o Teme

83 SOHTP P . https://m.edsoo.r/BDDEVSAEK

AnreGpanueckre BbIpaXXeHUs

Jlunelinoe ypaBHEHHE C IBYMs

84 P ot https://m.edsoo.ru/L8TETJ2C6
MEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JIMHEHMHBIX

85 YPaBHEHUU C ABYMs https://m.edsoo.ru/QTD7JFP1J
NepeMEHHBIMU
Cucrema 1ByX JIMHEHHBIX

86 YPAaBHEHUH C ABYMS https://m.edso0.rt/OAGIEXGNA
NepeMEHHBIMU
Cucrema 1ByX JIMHEHHBIX

87 YpPaBHEHUH C JIBYMsI https://m.edsoo.ru/HPXUV46S1
nepeMEHHBIMHU
Cucrema IByX JIMHEHHBIX

88 YPaBHEHHUH C IByMs https://m.eds00.ru/OUPINYNVT
NepeMEHHBIMHU

89 Pemienue cucrem ypaBHEHUM https://m.edso00.ru/3ATIOIIWTX

90 Pemenue cucrem ypaBHEHHI https://m.edsoo.ru/4ARXQ705DK




91
92

Pemienue cucrem ypaBHEHHM

Pewenne cucrem ypaBHEeHUN

https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/B9E2ZSFE2

93

94

Pemuienue cucrem ypaBHEHH

[ToBTOpEHKME OCHOBHBIX MOHATUIA
¥ METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

https://m.edsoo.ru/SJOXABKO1

https://m.edsoo.ru/69MBVGGTM

95

[ToBTOpEHNE OCHOBHBIX MOHSATHI
Y METOJIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

https://m.edsoo.ru/VM6BWRAO1

96

97

98

IToBTOpEHNE OCHOBHBIX MOHATHI
Y METOJIOB Kypca 7 Kiacca,
00001IeHIE 3HAHWIH

[ToBTOpEHHE OCHOBHBIX IMOHATHI
U METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

HOBTOp €HHE OCHOBHBIX MOHITHMI

U METOJIOB Kypca 7 Kiiacca,
000011IeH1E 3HAHUI

https://m.edso0.ru/0501 XLYKM

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCL18ED

99

IToBTOpEHNE OCHOBHBIX MOHATHI
U METOJIOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

https://m.edsoo.ru/VFV8G92XL

100

Wrorosas koHTposibHas padoTa /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/UJPPNSA43

101

102

Wrorosast koHTpOJIBbHASA paboTa /
Bcepoccuiickas npoBepoyHas
paborta

HOBTOp €HHE OCHOBHBIX MOHITHMI

https://m.edsoo.ru/UJPPNSA43

https://m.edsoo.ru/VFV8G92XL




U METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102 . 0
8 KJIACC
KoanuectBo yacos
Nen/m | Tema ypoka Kontpoabnbsie IlpakTuueckue Aara DICKTPOHHEIC HHPPOBLIC
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
1 Anrebpanyeckast 1poOb 1 https://m.edsoo.ru/O0BCM3MZ4J
JonycTuMble 3HaUEHUS
2 MEPEMEHHBIX, BXOISIINX B 1 https://m.edsoo.ru/A2ALJCKNS
anrebpanvecKue BbIpasKeHUs
JonycTuMble 3HaUEHUS
3 MEPEMEHHBIX, BXOSIINX B 1 https://m.edsoo.ru/YMIS4PJ3 A
anredpanvecKe BbIPaKEeHUs
4 Octioroe CBOﬁf 180 1 https://m.edsoo.ru/XNOZ18EQC
anredpanveckon qpodu
Coxkpatenue apobeit 1 https://m.edsoo.ru/JSL20LYZ8
Cokpaienue apooei 1 https://m.edsoo.ru/P5SCIFH6V2
Coxkpatenue apobeit 1 https://m.edsoo.ru/3RF22K1BA
CnosxeHune, BEIYUTAHUE,
8 YMHOXEHUE U JICTICHUE 1 https://m.edsoo.ru/T2YC5BOUR
anreOpandeckux aApooeit
Crnoenue, BEIUMTAHNUE,
9 YMHOXEHHE U JICIICHUE 1 https://m.edsoo.ru/Y4ART87TSS
anredpanveckux apooeit
10 CrnoskeHue, BEIYMTaHUE, 1 https://m.edsoo.ru/NQK421H3C




11

YMHOXCHHUE U JICIICHUE
anreOpandecKux Apooeit
CroxeHue, BBIYATAHKE,
YMHOXCHHUE U JICIICHUE
anredpandecKux apooeit

https://m.edsoo.ru/QI91ZWRGI

[IpeoOpazoBaHue BEIpaKEHUH,

12 COJIEprKalINX aIredpandecKue https://m.edsoo.ru/YVNZKPK65
npodu
[IpeoOpa3oBaHue BEIpAXKCHUH,

13 coJiepKalIux anredopanyecKkue https://m.edsoo.ru/LPFWMK7TJ
npodu
[Ipeobpa3oBanue BbIpaxeHHH,

14 coJiepKalInx anredopanyecKkue https://m.edsoo.ru/VE1H89120
npobu
KonTponbhas pabota no teme

15 https://m.edsoo.ru/4B6QF1CK3
"Anrebpanueckas 1poos"

16 [Tonstue pynkunn https://m.edsoo.ru/M7USFIZBE

17 Obnacts onpezleneHI/iﬂ 1 https://m.edsoo.ru/NY794Z19T
MHO>KECTBO 3HAYCHUN (DYHKIUU

18 CrniocoOsI 3a1anus GyHKIUH https://m.edsoo.ru/7C3Y5FGCJ

19 I'padux pynkmm https://m.edsoo.ru/6KS990P8E

20 CBoficrsa pymkumH, 1x https://m.edsoo.ru/LO1 DK 1GZH
oToOpaxeHue Ha rpaduke

21 Hremne EI HOCTpOCHHE rpagHioB https://m.edsoo.rt/6NW13Y2J0
byHKIHII
[Tpumeps! rpadukoB GyHKINH,

22 OTPAXKAIOIINAX PEATbHBIE https://m.edsoo.ru/H721A60PX

MIPOIIECCHI




DyHKIHH, ONUCHIBAIOIINE
IpSIMYIO 1 00paTHYIO

23 https://m.edsoo.ru/M2ZYHHYM 1
MPONOPIUOHAIbHBIC
3aBUCUMOCTH, UX rpaduKu

24 ['unep6ona https://m.edsoo.ru/AODPRUL72

25 l'unepbona https://m.edsoo.rw/T13T3ACSW

26 KBanpartHblii KOpeHb U3 YHCIIA https://m.edsoo.ru/3PYSJ3U86
Ilonsatue 00 upparoOHAILHOM

27 ppatt https://m.edsoo.ru/TO1FCTPEP
JHCIIe

€CSITUYHBIE IPUOITIIKEHNS

28 A p https://m.edso0.ru/PSDUTXXKO

HPPAMOHATIBHBIX YHCET
€CSITUYHBIE TPUOIMKEHUS

29 A p https://m.edsoo.ru/U7480B1Y5
HUPPALMOHATIBHBIX YHCET

30 JlelicTBUTENBHBIC YUCTIA https://m.edsoo0.ru/79TXEY8FV
CpaBHeHHE IeHCTBUTEIBHBIX

31 p a https://m.eds00.ru/J5SVGSLRTS
qucen
CpaBHeHHE IEeHCTBUTEIBHBIX

32 p A https://m.edsoo.ru/01 XPS5E2H
JHucen
Apudmernuecknii KBaaApaTHBIN

33 pug P https://m.edsoo.ru/VAEN1S6V1
KOpEHb

34 VYpaBHeHue BUa X* = a https://m.edsoo.ru/3JYROJY XS
CBolicTBa apru(PMETHUECKUX

35 pg . https://m.edsoo.ru/6PF3GHKFE
KBaJPATHBIX KOPHEH
CsoiicTBa a eTHYEC

36 BOHCTBA apuM T\I,/Iq KX https://m.edsoo.ru/ZWRT952Y4
KBaJIpaTHBIX KOpHEU
[Ipeobpa3oBaHre YHCTOBBIX

37 BBIPAYKEHH, COJIEPKALLUX https://m.edsoo.ru/6301JGP3Z

KBaApPAaTHLIC KOPHU




[Ipeobpa3oBanue YHCTOBBIX

38 BBIPAYKEHH, COJIEPKAILUX 1 https://m.edsoo.ru/SVPTOXEBR
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

39 BBIPAYKEHMI, COJIepIKAIIUX 1 https://m.edsoo.ru/151 VDLKUY
KBaJIpaTHbIC KOPHU
[IpeoOpa3oBaHUe YHCTOBBIX

40 BBIPAYKECHMI, COJIepIKAIUX 1 https://m.edsoo.ru/JT3RAMNER
KBaJIpaTHbIC KOPHU
KourponsHaas padora 110 Temam

41 " P p 1 https://m.edsoo.ru/O36XRGIQS5
KBangparsasie KOpHU.

42 KBagparnoe ypaBHeHUE 1 https://m.edsoo.rt/W3XOESWYD
HenomHoe kBagpaTtHoe

43 HOIHOC Kpa/ipath 1 https://m.edsoo.ru/AIN38VEFM
ypaBHEHUE
HenomHoe kBagpaTHOE

44 TOJIHOE KBalpaTH 1 https://m.eds00.ru/GBI9Y63AN
ypaBHEHUE
dopmyna KOpHEH KBagpaTHOI'O

45 pMY p AP 1 https://m.edso00.ru/P20QUYN33
ypaBHEHUS
do a KOpHel KBaJpaTHOTO

46 PMYJIa KOPHEH KBajpaTHor 1 https://m.edsoo.ru/9M2AEEGA7
ypaBHEHUS
do a KOpHel KBaJgpaTHOTO

47 PMYJIa KOPHEH KpajpaTHor 1 https://m.edsoo.ru/EAQWY8GAS
ypaBHEHUS

48 Teopema Buera 1 https://m.edsoo.ru/7ISUOFTGX

49 Teopema Buera 1 https://m.edsoo.ru/J266 VKENC

50 KBanpathslii TpéxuiieH 1 https://m.edsoo.ru/ WIOBFQW90

51 KBagpartsslii TpéxuneH 1 https://m.edsoo.ru/PM9Q3ZUAL
Pasnoxxenue kBaapaTHOrO

52 P 1 https://m.edsoo.ru/OR3IMUMSW 1

P €X4JIeHa Ha MHOXXKUTEIIN




53

54

Pa3noxxeHne kBaxpaTHOrO
TpEXUIICHA HA MHOXKUTEIIN
Pemienue ypaBHenuid,
CBOJAIIUXCA K KBaJPaTHBIM

https://m.edsoo.ru/SOBG3CP5E

https://m.eds00.ru/Z52VU6686

55

56

57

Pewrenne ypaBHenui,
CBOJAIINXCA K KBaPAaTHBIM
[Ipocreitmme qpoOHO-
panroHaIbHbIE YPaBHEHUS
[Ipocreiimme qpobHO-
paloHaIbHbIe ypaBHEHUS

https://m.edsoo.ru/R1IGOOVKTG

https://m.edsoo.ru/U1FNJAZFS8

https://m.edsoo.ru/DOANX92R9

58

Perienue TEKCTOBBIX 33/1a4 C
IIOMOIIBIO KBaIIpaTHI)IX
YpaBHEHUI

https://m.edsoo.ru/N1TRKZ3ZZ

59

60

Pemrenne TekcTOBBIX 3a7a4 €
IIOMOIIBIO KBaAPATHBIX
YpaBHEHUI

KonrtponbHas pabora no Teme
"KBanpaTHsle ypaBHEeHUs"

https://m.edsoo.ru/GPSZ60P01

https://m.edsoo.ru/YCK7879MO

61

JInHeitHoe ypaBHEHHE C IBYMS
MePEeMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETIBIX YUCIIAaX

https://m.edsoo.ru/1D6P24TGY

62

JInHeitHoe ypaBHEHHE C IBYMS
MePEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PELICHNS YPaBHEHUN B
LEJBIX YUCIIaxX

https://m.eds00.ru/G8VSI61KI

63

JIuHeitHoe ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro rpaduK,

https://m.eds00.ru/JJGVELWVD




64

MIpUMEpPHI PEIICHUs YpaBHEHUN B

LEIBIX YUCIIaxX
Pemenue cucrem aByx

JIMHEMHBIX YPAaBHEHUM C JIBYMSI
MIepEeMEHHBIMU

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

65

Pemenne cucreM aByx
JIMHEWHBIX YPaBHEHUH C ABYyMS
IIEPEMEHHBIMU

https://m.edsoo.ru/EGINO9VKR

66

67

68

69

70

71

Pemenne cucrem aByx
JIMHEWHBIX YPaBHEHUH C ABYyMS
IIEPEMEHHBIMU

IIpumepsl perieHns cuctem
HEJIMHEHHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMU

IIpumepsl perieHns cuctem
HEJIMHENHBIX YPABHEHUH C
JIBYMs [IEPEMEHHBIMU

I'padmueckas nunTEpHIpeTaLius
YPaBHEHUS C ABYMs
[IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUHU C ABYMS
[IEPEMEHHBIMU

I'padnueckas nunTEpHIpeTaLIys
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUU C ABYyMS
[IEPEMEHHBIMU

Perenue TEKCTOBBIX 3a/1a4 C

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA1C66PPE

https://m.edsoo.ru/ILF10LRD4

https://m.edsoo.ru/DS5S8RT59

https://m.edsoo.ru/FB2QE83KH

https://m.edsoo.ru/VPI4HATGO
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IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

Pemienue TEKCTOBBIX 33124 C
MOMOUIBIO CUCTEM YpPaBHEHUM

https://m.edsoo.ru/1TXPT3M9G

73

74

75

Pemienne TeKCTOBBIX 3a4a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI
YucnoBbie HEPABEHCTBA U UX
CBOMCTBa

YucnoBble HEPABEHCTBA U UX
CBOMCTBa

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBJLS

https://m.edsoo.ru/MBZB81JYX

76

77

78

HepaseHnctBo ¢ ogHOM
MEPEMEHHOM

JIuHeliHple HEPABEHCTBA C
OJIHOM MEpPEMEHHON U UX
penieHue

Jluneiinble HepaBeHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHne

https://m.edsoo.ru/WOWYFQHGH

https://m.edsoo.ru/PHEW5XUM9

https://m.edsoo.ru/IKM353RIF

79

JInHeliHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

https://m.edso00.ru/2VKLV2LYT

80

81

82

Cucrembl TMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE
CucreMbl TMHENHBIX
HEPaBEHCTB C OAHOU
IIEPEMEHHOMN U UX pELICHUE
CucreMpl TMHENHBIX
HEPaBEHCTB C OAHOU

https://m.edsoo.ru/GUYIZ69NL

https://m.edsoo.ru/RYNK1DQG1

https://m.edsoo.ru/JVXV93HQ7




83

MEPEeMEHHON U UX pelIeHHe

N300pakeHne pereHus
JIMHEWHOTO HEPaBEHCTBA U UX
CHUCTEM Ha YMCJIOBOM IPsIMOM

https://m.edsoo.ru/78XFCWWQO0

84

N300pakeHne pereHus
JIMHEWHOI'O HEPaBEHCTBA U UX
CUCTEM Ha YMCIIOBOM IIPSIMOM

https://m.edsoo.ru/M40O8RIB6H

85

86

KonrponsHas pabora mo remam
"HepasenctBa. Cuctembl
ypaBHEHUH"

CreneHs ¢ OCJIBIM ITOKAa3aTCICM

https://m.edsoo.ru/AFAASWUYI

https://m.edsoo.ru/SEJEHTO11

87

88

CrangapTHas 3aluch YUcCia.
Pa3meps1 06beKTOB
OKpY’Karomiero Mupa (ot
AJIEMEHTAPHBIX YACTHIL JI0
KOCMHUYECKHX 00BEKTOB),
JUTUTENIEHOCTh MPOLIECCOB B
OKpY’KalolieM MHpe

CBoOICTBa CTEIIEHU C OCJIbIM
IIOKa3aTcjIeM

https://m.edsoo.ru/8LR8SF4V6

https://m.edsoo.ru/73DCZHCDB

89

90

91

CBOIiCTBA CTEMNEHH C IETBIM
roxkasarejieM

CBOICTBa CTEIICHU C OCJIbIM
IIOKa3aTejIeM

CBOICTBa CTEIICHU C OCJIbIM
IIOKa3aTcjIeM

https://m.edsoo.ru/JSXJD3SRP

https://m.eds00.ru/2950Y20QME

https://m.edsoo.ru/4SFFT1US4

92

CBOIiCTBA CTEMNEHU C IETBIM
mokasareyieM

https://m.edsoo.ru/MJMHAI34E




93

94

KonTponbHas padoTa 1mo Teme
Crenenn.

I'paduk pynkmm y = x>

https://m.edsoo.ru/O36XRGIQ5

https://m.edsoo.ru/K9ZLQ2XZ8

95

96

97

Oyukmn y =x2,y = X3, y = VX,
y = |x|; Tpaduueckoe pemeHue
YPaBHEHUN U CUCTEM yPABHEHUN
IToBTOpEHUE OCHOBHBIX
MOHATUI U METOJ0OB KYpCOB 7 U
8 Kimaccos, 00001IeHNE 3HAHMIT /

Bcepoccuiickast npoBepouHas
paborta

https://m.edsoo.ru/ZTL9L5EU7

https://m.edsoo.ru/FECQ5PBHS5

https://m.edsoo.ru/GQY736KN4

98

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJ0B KYpCOB 7 U
8 KiaccoB, 0000IIIeHNE 3HAHUI

https://m.edsoo.ru/MN4HSJHIF

99

100

101

102

IToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 00001IEHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB KypCOB 7 U
8 Ki1accoB, 0000MIEHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX
TOHATHI U METOJIOB KypcOB 7 U
8 KaccoB, 0000IIIeHNE 3HAHMI

[ToBTOpEHNE OCHOBHBIX

MOHATUI U METOIOB KypCOB 7 U
8 Ki1accoB, 0000IIIeHNE 3HAHMIT

https://m.edsoo.ru/9GEQ8DER9

https://m.edsoo.ru/W38DAPFWK

https://m.edsoo.ru/PMPINWV IR

https://m.edsoo.ru/NKYBOQIPEQ

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

102




9 KJIACC

Ne
n/n

Tema ypoka

PannoHnansHbBIE YKCIIa,
WUppalMOHAIBHBIC YHCIIa,
KOHEYHbIE M OECKOHEYHBIE
JECATUYHBIC TpOOH

MHO0XeCTBO JEHCTBUTEILHBIX
YHCell;, IEUCTBUTENIBHBIE YHCIIA
Kak 0ECKOHEYHBIE IECATUYHEIE
Ipodu

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

Jara
H3YyYeHH S

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/ XMSH0621G

https://m.edsoo.ru/BQOLSTKWF

B3anmuO ogHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHO>ECTBOM JI€UCTBUTEIBHBIX
YUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

https://m.edsoo.ru/POMI6 YFSQ

CpaBHEHHE TEUCTBUTEIBHBIX
ymcen, apudmMeTndecKue
JEUCTBUS C JEUCTBUTEIbHBIMU
YHCIIAMU

https://m.edsoo0.ru/6SP37YSD2

[Ipubnuxénnoe 3HaueHNE
BEJIMYMHBI, TOYHOCTh
npuOIMKEeHUS

https://m.edsoo.ru/ WKUW3QKEX

OxkpyrieHue yucen

OkpyriieHne yncen

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTB5DJ

[Ipukuaka u orieHKa

https://m.edsoo.ru/WVO01A6KD




PE3YIbTATOB BBIYMCIICHHM

[Ipukunaka u oueHka

9 . https://m.edsoo.ru/IPAVMMR1G
Pe3yabTaTOB BBIYUCICHUN
JInnelinoe ypaBHeHue. Pemenue

10 ypaBHEHUH, CBOASAIINXCS K https://m.edsoo.ru/DK66HRF7A
JIMHEVUHBIM
JIuneitnoe ypaBHenue. Pemenue

11 YpPaBHEHUH, CBOJALLIMXCS K https://m.edsoo.ru/0IMXQ3X10
JIMHEVHBIM
KBagpatHoe ypaBHEeHHE.

12 Pemenue ypaBHenuii, https://m.edsoo.ru/MPKRBOOMI
CBOJSIINXCS K KBaIpaTHBIM
KBanparHoe ypaBHeHueE.

13 Pewienue ypaBHenui, https://m.edsoo.ru/TOFNICR99
CBOJSIINXCS K KBaIpaTHBIM

14 bukBagpaTHbie ypaBHEHUS https://m.edsoo.ru/QXCIFFE10

15 bukBanpaTHble ypaBHEHUs https://m.edsoo.ru/XF60OO7BCU
[Ipumeps! perieHust ypaBHEHUI

16 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/YHNY7OIEX
pa3NoKeHNEM Ha MHOKUTEIU
[Ipumeps! perieHust ypaBHEHUI

17 TPEThEN U YETBEPTOM CTETICHEN https://m.edsoo.ru/SBGTFX748
Ppa3JIoKEHUEM HAa MHOXKUTEIIN

18 Pemerme apodHo- . https://m.edsoo.ru/GZ3EJ6MRZ
palMOHANbHBIX YPaBHEHUI
Pemenne npoOHo-

19 . https://m.edsoo.ru/TH2TLTBFQ
palMOHANbHBIX YPAaBHEHUI

20 Pemrenyie TeKCTOBBIX 3a1a4 https://m.edsoo.ru/HCIMPNWRI




21

aJ'II‘G6paI/I‘ICCKI/IM METOAOM

Pemenne TeKCTOBBIX 3aj1a4
anreOpanv4ecKuM METO0M

https://m.edsoo.ru/Z47DS5UJB

22

23

24

Permrenue TekcTOBBIX 33034
anredpanvdeckuM METO0M

KoHTponbHas pabota 1o Teme
"YpaBHeHUs C OJTHOU
nepeMeHHOoI"

YpaBHeHHE ¢ ABYMS
MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/3A6DPJJ38

https://m.edsoo.ru/ATISID5STM

https://m.edsoo.ru/JHZMQ4PTA

25

26

27

VYpaBHEHUE C IBYMs
NEPEMEHHBIMH U €T0 TpaduK

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelLIeHUE
Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU U €€ pelieHue

https://m.edsoo.ru/1GZTOLNSD

https://m.edsoo.ru/ XENMBOTFG

https://m.eds00.ru/0O4Z0ZGKLQ

28

Cucrema 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI
NEPEMEHHBIMU U €€ pelIeHne

https://m.edsoo0.ru/63N1UYVBI

29

Cucrema 1ByX JIMHEHHBIX
YpPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ pelLIeHUE

https://m.edsoo.ru/LRW651EWM

30

Pemenue cucrem n1Byx
YpaBHEHUH, OJJHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOU
CTETeHH

https://m.edsoo.ru/ZSSID5DZM




31

32

33

34

Pemienue cucrem aByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOU
CTENeHU

Pemienue cucrem aByx
ypaBHEHUH, OJTHO U3 KOTOPHIX
JIMHENHOE, a Ipyroe — BTOPOU
CTECIICHU

Pemenue cucrem 1Byx
YpaBHEHUM, OJTHO U3 KOTOPHIX
JUHENHOE, a IPyroe — BTOPOU
CTEIeHU

['padmyeckas uHTEpHIpETALIUS

CHUCTCMbI ypaBHeHI/Iﬁ C AByM:A
MNEPEMCHHBIMU

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN2

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV

35

Pemrenue TekcTOBBIX 3a0a4
anredpandeckuM crnocodom

https://m.edsoo.ru/SJESFU1QU

36

37

Pemrenue TeKCTOBBIX 3a0a4
anredpandeckuM crnocodom

KonrponbHas padora no reme
"CucreMbl ypaBHEHUN"

https://m.edsoo.ru/IWWGN4KRZ

https://m.edsoo.ru/K8C2FKRRQ

38

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.eds0o0.ru/P6YOWW28A

39

40

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

JIuneliHbIE HEPABEHCTBA C OJJHON

HCpCMCHHOfI " UX pCUICHHUC

https://m.edso0.ru/R3I5XAWXDW

https://m.edsoo.ru/HUSOTS57HD

41

JIvHeitHbIe HEpaBEHCTBA C OAHOM

https://m.edsoo.ru/79GGPFENE




42

MEPEMEHHO U UX pelIeHue

JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX pelIeHHe

https://m.edsoo.ru/CP52RS87K

43

44

45

46

CucreMbl TUHENHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOU U UX
peleHue

CucreMbl TUHEMHBIX HEPABEHCTB
C OJIHOM IIEPEMEHHOU U UX
peuieHue

CucreMbl TUHEMHBIX HEPABEHCTB
C OJIHOM EPEMEHHOMN U X
perieHue

KBangparusie HepaBeHCTBA U UX
perieHue

https://m.edsoo.ru/W8377RGLW

https://m.edsoo.ru/3IA8D2SP9

https://m.edsoo.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

47

48

KBaI[paTHI)Ie HCPAaBCHCTBA U UX
penieHue
KBaznparHbie HepaBeHCTBA U UX
perieHue

https://m.edsoo.ru/INLE13GIW

https://m.edsoo.ru/RK25YELSG

49

KBa,]lpaTHI)IC HCPaBCHCTBA U UX
perieHue

https://m.edsoo.ru/PIFOWFM33

50

51

52

KBa,]lpaTHI)IC HCPaBCHCTBA U UX
penieHue

['paduueckas uHTEpIIpeTALUS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
NePEMEHHBIMHU

I'paduueckas uaTEpHIpeTaAIUL
HEPABEHCTB U CUCTEM

https://m.eds00.ru/0S9TR40K3

https://m.edsoo.ru/WOYDJ87ZW

https://m.edsoo.ru/GAC1INSNL
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HEPABCHCTB C IBYMs
MNEPCMCHHBIMU

KonTponbhas pabota no teme
"Hepasencrna"

https://m.edsoo.ru/OK35FY66P

54

55

56

KBanparuunas ¢pynkuus, eé
rpaduk u cBOHCTBA
KBanpatuunas GyHkius, eé
rpaduk u CBOHCTBA

KBanparuunas ¢pynkus, eé
rpaduk U CBOKCTBA

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/P3IBSGXZI14

https://m.edsoo.ru/YTHEWPX28

57

[Tapabomna, KOOpAUHATEI
BEpILKHBI 1apadoibl, OCh
CUMMETpPHHU NTapadoITbI

https://m.edsoo.ru/DFOT899AF

58

59

60

[Tapabosna, KoOpAUHATEI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NapaboJIbl

[Tapabomna, KoOpIUHATEI
BEpPLIMHBI 1apaloJIbl, OCh
CUMMETpPUHU NapadoIIbl

[Tapabomna, KoOpIUHATEI
BEPLIMHBI 1apaloJIbl, OCh
CUMMETpPUHU NapadoIIbl

https://m.edsoo.ru/OFISW5KQ3

https://m.edsoo.ru/L7IN6W1704

https://m.edsoo.ru/KQINUK80O4

61

[Tapabomna, KOOpAUHATHI
BEpILKHBI Mapadoibl, OCh
CUMMETpPUHU NapadoIIbl

https://m.edsoo.ru/PMX9EG0I4

62

[Tapabomna, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUU NTapaboJIbI




I'pabukn bynxmmit: y = kx, y =

63 https://m. . B9DSB
kx + b, y=k/x, y=x*, y=vx, y=|x| ps://m.eds0o0.ru/Q0GB9DSBM
I'pacdpuku pyuxuuii: y =kx, y =

64 pad by y y https://m.edsoo.ru/DCKOEAVOT
kx + b, y=k/x, y=x3, y=vX, y=[X]

I'paduku Gynkumit: y =kx, y =

65 https://m. .
kx + b, y=k/x, y=x°, y=vx, y=|x| ttps://m.edsoo.ru/6 1HH6Y77L
I'padpuku bynkomii: y =kx, y =

66 https://m. .u/FQHWP
kx + b, y=k/x, y=x*, y=vx, y=|x| ps://m.edsoo.ru/FQHWP793N
I'padpuku byaxuuii: y =kx, y =

67 pad by y y https://m.edsoo.ru/3UFDYKQAR
kx + b, y=k/x, y=x3, y=vX, y=[X|
I'paduku Gynkumit: y =kx, y =

68 https://m. .
kx + b, y=k/x, y=x°, y=vx, y=|x| ttps://m.edsoo.ru/OF8BHX6HC
KonrponsHas padbora 1mo teme

69 " P " P https://m.edsoo.ru/SVEDGZ5XI

OyHKIUU
[lousTHE YMCIOBOM

70 https://m.edsoo.ru/GZQK36ZHN
MOCJIEAOBATEILHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOM popMyIion u https://m.edsoo.ru/ESWSZQMYQ
dbopmMyIoii n-ro wieHa
Apudmernueckas u

72 puc https://m.edsoo.ru/METF6IDAC
reoOMETpUUECcKasi MPOrpPecCun
Apudmernueckas u

73 pu¢ https://m.edsoo.ru/S1LIPBILF
F€OMETPUUYECKAs POTPECCUN
@opMyIIbI N-TO YJIEHA
apuMeTHIECKON U

74 pHd . . https://m.edsoo.ru/YQ4MB6EA9
T€OMETPUUYECKON TTPOTPECCHH,

CYMMBI TIEPBBIX N YJICHOB
75 ®opmyJibl N-rO WieHa https://m.edsoo.ru/IGIHMMC8X




76

77

78

apudMeTHIECKON 1
reOMETPUYECKON ITPOrPeECCU,
CYMMBI IIEPBBIX N YIECHOB

@DopMyJibl N-TO YJeHa
apudMeTHYECKON 1
reOMETPUUYECKON MPOrpeCcCuid,
CYMMBI TIEPBBIX N YJICHOB

@DopMyJibl N-TO YJeHa
apuMeTHIecKoil u
reOMETPUUYECKON MPOrpecCcuid,
CYMMBI TIEpBBIX N YJICHOB

@opMyJIbl N-TO YIECHA
apuMeTHIecKoil u
reOMETPUUYECKON MPOrpecCuid,
CYMMBI [IEPBBIX N YIECHOB

https://m.edsoo.ru/V6FB5SHWJ

https://m.edsoo0.ru/GOLQEOQVM

https://m.edsoo.ru/8ST6SBEWFD

79

M3o0paxenue 4wieHoOB
apumMeTnyecKoil u
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

https://m.edso00.ru/2Q028MKE1Y

80

N3obpaxenue 4wieHOB
apupMeTHIeCKon U
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

https://m.edsoo.ru/K10Z2Y2J0A

81

JIuneiinbpii 1
AKCIIOHEHIIUAJIbHBIN POCT

https://m.edsoo.ru/ZTYQAOSMP

82

CrnosxHble MPOLIEHTHI

https://m.edsoo.ru/T1IBTUUIN9




83

84

CI1oXHBIE TTPOIICHTHI
KonTtponpHast pabora o Teme
"YucaoBbie
OCJIEN0OBATEILHOCTH "

https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo.ru/B7XTGB8CZ

85

[ToBTOpeHnue, 0600IICHNE U
CcHUCTeMaTU3alurs 3HaHU.
3anuce, CpaBHEHUE, IEUCTBUS C
NENCTBUTENbHBIMH YHCIIaMU,
YHCIIOBAs psAMas

https://m.edsoo.ru/BN7HUCQKO

86

[ToBTOpeHue, 0600IICHNE U
CHCTEMAaTH3aIus 3HAHUMN.
IIpouenTsl, OTHOLIEHUS,
MPONOPLIMHU

https://m.edsoo.ru/G5JZXNITJ

87

[ToBTOpenue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHW.
Oxkpyrienune, npuOIMKeHNE,
OIICHKA

https://m.edsoo.ru/QSHOIDECN

88

[ToBTOpenue, o6obIIeHNE 1
CHCTEMAaTH3aIus 3HAHUMN.
Pemrenue TeKCTOBBIX 3a0a4
apu(pMeTUYECKUM CIIOCOOOM

https://m.edsoo.ru/FPN5SH8882

89

90

[ToBTOpenue, 06001IeHUE U
CHUCTEeMaTU3als 3HaHH.
Pemenye TeKCTOBBIX 3a7a4
apupMeTUYECKUM CII0OCOO0M

[ToBTOpeHnue, 0600IIeHNE U
CUCTeMaTH3aIHs 3HAHUH.
Pemrenye TeKCTOBBIX 3a1a4
apupMeTUIECKUM CII0COO0OM

https://m.edsoo.ru/SDKMI9VKEU

https://m.edsoo.ru/NHA1GHDUA




91

[ToBTOpEeHME, 0000IICHUE U
CHCTEeMaTHU3alus 3HAHUMA.
[IpeobpazoBanue
anreOpanyecKrX BhIPAKECHUH,
JIOTTYCTUMbIC 3HAYCHUS

https://m.edsoo.ru/3VPFKI2QS

92

[ToBTOpEeHME, 0000IICHUE U
CHCTEMaTHU3alus 3HAHUM.,
[IpeobpazoBanue
anreOpanyecKrX BBIPAKECHUH,
JIOITYCTUMbBIC 3HAYCHUS

https://m.edsoo.ru/2M3XQKP2H

93

[ToBTOpEHHME, 0000IICHUE 1
CHCTEMAaTH3aIus 3HAHUMN.
[IpeobpazoBanue
anreOpanyecKrX BhIPAKECHUH,
JIOITYCTUMbBIC 3HAYCHUS

https://m.edsoo.ru/WWIORIP1 XL

94

[ToBTOpEHME, 0000IICHUE U
CHCTEeMAaTH3aIus 3HAaHUMN.
[IpeobpazoBanue
anredpandeckux BhHIPAKEHUH,
JIOTTYCTUMbBIC 3HAYCHUS

https://m.edsoo.ru/IUXIIMO9C

95

96

97

[ToBTOpenwue, 06001IeHUE U
CHUCTEeMaTU3alus 3HaHH.
DyHKINH: IOCTPOCHHUE,
CBOICTBA M3YUYEHHBIX (PYHKIMH
[ToBTOpeHnue, 0600IIEeHNE U
CHCTeMaTH3allns 3HAHUH.
DyHKIUU: IOCTPOEHHUE,
CBOICTBa U3YUYEHHBIX (PYHKIIMHA

[ToBTOpeHue, 06001IeHNEe U

https://m.edsoo.ru/ML2RTZA7H

https://m.edsoo.ru/32J8M2ZWR

https://m.edso00.ru/735D8X6WY




CUCTEMATH3aLMsl 3HAHUM.
DyHKIHHU: IOCTPOCHHUE,
CBOWCTBA M3YUYCHHBIX (DYHKIUN

[ToBTOpEHME, 0000IICHUE U
08 CHCTEMAaTHU3aLMs 3HAHUIA. |
OYHKIMH: TOCTPOCHHE,

CBOWCTBA M3YUYCHHBIX (PYHKIUN

[ToBTOpEeHME, 0000IICHUE U
99 CHCTEMAaTHU3aLMA 3HAHUIA. I
I'padmyeckoe pereHue

ypaBHeHI/Iﬁ H NX CUCTEM

[ToBTOpenue, 0600IICHNE U
100 CHCTEMAaTH3allMs 3HAHUH. i
I'paduueckoe perieHue

ypaBHeHI/Iﬁ H NX CUCTEM

https://m.edsoo.ru/6H8HXX0Z3

https://m.edsoo.ru/ WNTU78GWK

https://m.eds00.ru/65GS2YW62

101 Hroroas xonTpoasHas pabora 1

102 O000111eHHE U CUCTEMATU3 AL 1
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10

IMTPOI'PAMME 102

https://m.edsoo.ru/UXA4QSFSO

https://m.edsoo.ru/M5BR20HEQ




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
MPOBEPAEMOro o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOT'0 00111€r0
pe3yjabTarta o0pa3oBaHus
1 Yucina v BBIYUCIICHUS
. BreinonHsaTe, coueras  yCTHbIE M IUCBMEHHBIE  MPHUEMBI,
' apudmeTnyecKre AeUCTBUS ¢ PallMOHATBHBIMU YHUCIAMU
Haxonuth  3HaueHHMs  YMCIOBBIX  BBIPAXKEHWM, MPUMEHATH
1 pa3HOOOpa3HbIe CMOCOOBI W TPHUEMBI  BBIYMCICHUS 3HAUYCHUN
' JIPOOHBIX BBIPAXKEHUHN, COJEPIKAIIUX OOBIKHOBEHHBIE U IECATUYHbBIC
npodu
[lepexomuTs OT oOgHOW (OPMBI 3amMCH YHUCENT K JPYrou
13 (mpeoOpa3oBbIBaTh  ACCATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)
1.4 CpaBHMBaTh U yHOPSAA0YMUBATH PALIMOHATIBHBIE YKCTIA
1.5 OxpyrasaTh uncia
BbINOMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIUMUCICHUMN, OLIEHKY
1.6 3HAYEHUU YUCJIOBBIX BBIPAXEHUW. DBBINOIHATE AEUCTBHUS CO
CTEMEHSAMH C HaTypaJIbHBIMHU MTOKA3aTEISIMU
L7 [IpuMeHATh NpU3HAKKA ACIUMOCTH, PA3JI0KEHHE Ha MHOXKHUTEIH
' HaTypaJIbHBIX YHCET
Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOIIIEHUEM  BEJIMYWH,  MPONOPIHUOHATBHOCTHIO  BEIMYHH,
1.8 MPOLICHTaMH, HMHTEPIPETUPOBATH PE3YyJIbTaThl PEIICHUS 3a1ady C
YUETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnrebpanuecKue BbIpAXKEHUS
51 Hcnonp3oBaTh anreOpandeckyrd TEPMHUHOJOTHIO U CHMBOJUKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOCHUSI y4eOHOT0 MaTepHralia
2.2 Haxomute 3HaueHHs: OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX




SHAYCHUAX MCPCMCHHBIX

23

24

BrmonasaTs Hpeo6pa303aHI/I;1 IEJIOI0 BBIPAXKCHUA B MHOI'OYWICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BhINoaHAT, YMHOXKEHHE OJHOUYJIEHA HA MHOTOWICH U MHOTOYJICHA
Ha MHOTOWIEH, IPUMEHATh (GOpPMYJIIbI KBaJlpaTa CyMMBbI U KBajpaTa

pa3HOCTH

2.5

2.6

2.7

OcCyHIeCTBISITh PA370KEHUE MHOTOUJIEHOB HA MHOXKHUTEIH C
MOMOUIbI0  BBIHECEHHS 3a CKOOKM  OOIIero  MHOXKHTEIS,
TPYNIUPOBKHA CJIaraeMbIX, TPUMEHEHUs (HOPMYJI COKPAIMEHHOTO
YMHOXKEHUS

[Ipumensitb  mpeoOpa3oBaHUs  MHOTOWIEHOB  JUISl  PELICHHS
pa3IMYHBIX 33724 M3 MaTeMaTHUKHU, CMEXHBIX IPEAMETOB, U3
peallbHOM MPaKTUKH

Hcnonp30BaTh CBOMCTBA CTENIEHEN C HATYpaIbHBIMU MTOKA3aTEISIMU

JUTs1 Ipeo0pa3oBaHus BEIPAKCHHUI

YpaBHEHHMS U HEPABEHCTBA

3.1

3.2

Pemate JIMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, IMPUMEHSA
IIpaBUjIa IEPEXoAa OT MCXOJHOTO YPaBHEHHUS K PaBHOCUIBHOMY

cMy. HpOBepHTL, SABJISICTCS JIM YUCJIO KOPHEM YPAaBHCHUS

[TpumensaTs rpaduueckue MeETOAbl MPH PELICHUH JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

33

34

3.5

[TonGupare mnpuMmepbl Nap 4YHUCEN, SBISAIOLIUXCS PpELUICHHEM
JIMHENHOIO YpaBHEHUS C IBYMS IIEPEMEHHBIMH

Crpouth B KOOPAMHATHOM IJIOCKOCTH Trpaduk JIHMHEHHOTrO
YpaBHEHHUS C [JByMsl TI€PEMEHHBIMM; TMOJb3YSICh TpaduKoM,
IIPUBOJUTH IPUMEPHI PELICHNS YPAaBHEHMS

Pemate cuctemMbl JABYX JIMHEHHBIX YpaBHEHUH C  JOByMs

MNEPEMEHHBIMU, B TOM YHCJIC Fpa(bﬂquKH

3.6

CocraBiiTh M pemarbh JUMHEHHOE YpPAaBHEHUE WIH CUCTEMY
JMHENHBIX YPABHEHUH IO YCIOBHIO 3aJa4M, NHTEPIPETHUPOBATH B

COOTBECTCTBHH C KOHTCKCTOM 3aaa4u HOJ'Iy‘-ICHHBIﬁ pe3yIbTaT

Koopnaunats! u rpadpuku. @yHkuun

4.1

N300pakaTh Ha KOOPIAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE

3aJaHHBIM KOOpJAWHATaM, JTy4YH, OTPE3KH, MHTCPBAJIbI, 3allMChIBATH




YHCJIOBBIC IPOMEIKYTKH HA anre6pquGCK0M SA3BIKC

4.2

4.3

4.4

4.5

4.6

Otmeuath B KOOpZ[HHaTHOﬁ IJIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpJMHATaM

Crpouts rpaduku muHeHHbIX QyHKIHA. CTpOuTh rpaduk QyHKIUN
y =[x

OnuceiBaTh ¢ NTOMONIBIO (PYHKINI U3BECTHBIC 3aBUCUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PAacCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTB, IPOU3BOJUTEIILHOCTD, BPEeMsl, 00bEM pabOoThI
Haxoaute 3HaueHne QyHKINY 110 3HAYECHHIO €€ apryMeHTa
[lonnmate rpaduueckuil crmoco0 TMPEACTABICHUS W aHalu3a
uHPOpPMAaLUY, WU3BJIEKaTh M WHTEPHPETHPOBATH MHPOPMALUIO U3

rpauKOB peabHbIX MPOILECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

1

1.1

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOTI'O 00111€r0
o0pa3oBaHus

Yucna ¥ BEIYUCICHUS

Hcnons30BaTh Ha4dYaJIbHBIC IpEACTaBICHUA 0 MHO>KCECTBC
HCﬁCTBHTGJ’IBHHX YHUCCJI JJIsL CpaBHCHUA, OKpYTJICHHUA )51
BLI"II/ICJ'ICHI/II\/’I, I/I306pa)KaTL ,HGP’ICTBHTCHLHBIC qyucCjia TOYKaMH Ha

KOOPJIMHATHON IIPSMOM

1.2

1.3

2.1

[IpuMmeHsITh NOHATHE apUPMETHUUYECKOTO KBaJpPaTHOIO KOpHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, MCIIOJB3Ys TNPH HEOOXOAUMOCTH
KaJIBKYJIATOD, BBIIOJIHATH npeobpazoBaHus BBIPAKEHHU,
COZIepKaIIMX KBAaAPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM

Hcnonp3oBarh 3amucu OOMBUIMX W MajbIX YHUCET C MOMOIIBIO

JeCATUYHBIX ApoOeit u crenene yncna 10
AnrebpanuecKue BbIpAXKEHUS

[IprMeHATh MOHATHE CTENEHU C LEJBIM MOKA3aTENEM, BBINOJIHATH
npeoOpa3oBaHMsl BBIPAKEHUN, COJIEPXKAIIMX CTEMEHU C IEIBIM

IIoKa3aTcjIceM

2.2

BBIMONHATE  TOXKIECTBEHHbIE IPEoOpa3oBaHUsl PALMOHAIBHBIX

BBIPQXKEHUI HA OCHOBE MPABUJ JEUCTBUM HaJ MHOTOWICHaAMHU U




anreOpanyecKuMH Apo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

[Ipumensitb  mpeoOpa3oBaHMsl ~ BBIPQKEHUW  JUISI  pEHICHUS
pa3IMYHBIX 3aJa4 M3 MaTeMaTUKHU, CMEXHBIX IPEIAMETOB, U3

pealbHOM MPaKTUKH
VYpaBHEHUS U HEPABEHCTBA

PemraTs J'IHHeﬁHBIe, KBaJApaTHbIC YpPaBHCHHUA MW PpalHOHAJIbHBIC
YpaBHCHUA, CBOAAIIMUCCA K HHUM, CHUCTCMbI [IBYX ypaBHeHI/Iﬁ C

ABYMs IICPEMCHHBIMU

IIpoBoauTh NpPOCTEHUINNE HCCIECJOBAHUS YPAaBHEHUH U CHUCTEM
yYpaBHEHH, B TOM 4YHCIE€ C MPUMEHEHHEM TrpaduyecKux
npeicTaBiIeHUi (ycTaHaBlMBaTh, HMMEET JM YpaBHEHUE WU

CUCTEMAa YpaBHEHUN pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

33

3.4

4.1

[lepexomuTh OT CIOBECHOW (QOPMYITUPOBKH 3amadul K ¢
anredpanvyeckoil MOAeNu ¢ TOMOIIbIO COCTABIICHUS YPAaBHEHUS WU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATE B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOqueHHBIﬁ pe3yiibTaTt

[IpuMeHsITh CBOICTBAa YHCIIOBBIX HEPABEHCTB JJsi CpaBHEHUS,
OLICHKH, pEIlaTh JIMHEHHBbIE HEPABEHCTBA C OJHOM NEPEMEHHON U
UX CHCTEMBI, JlaBaTh TpapUUEcKyl0 WUIIOCTPALMI0 MHOXECTBa
pEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

[ToHuMaTh M HMCMONB30BaTh (YHKIMOHAJIbHBIE MOHATUS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAUEHUS), ONpPENEsITh 3HaYCHHE
(GYHKIMM 1O 3HAUYEHUIO apryMeHTa, ONpeeNsiTh CBOWCTBA

byHKIUM 10 e€ rpaguxy

4.2

Ctpouts rpaduku 3JeMeHTapHBIX QYHKIUI B!
y=k/x

, Y =X%, y =X, y = |X|, onKCBIBaTh CBOICTBA YUCIOBON (PYHKIIMHU 110 €&

rpaduky

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€T0
o0pa3oBaHus




1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUSA

CpaBHI/IBaTB " yInopaao4uBaTh palliOHAJIBHBIC U UPpPALMOHATIBHBIC

qucia

BrmonaaTs apI/I(i)MCTI/ILICCKI/Ie I[CﬁCTBHH C panrHOHaJIbHBIMH
qucjiaMu, co4dye€Tasd YCTHBIC W IIHMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATDH

BBIYUCJICHUS C UppallMOHAJIbHBIMHA YU CJIaMU

HaXOI[I/ITB 3HAQYCHMS CTEIIEHEH C OCJIBIMU ITIOKa3aTCJIIMU U KOpHCfI,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTeHBHbIe qucia, BbIIOJIHATH  IMIPUKUIAKY

pe3yiibTara BbI‘lPICJIGHI/Iﬁ, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/H\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

2.2

23

24

Pemate JsMHEMHBIE W KBaJgpaTHbIE YypaBHEHUS, YPaBHEHHS,
CBOJMINMECS K HHUM, IpocTeiliime JApoOHO-paloHalIbHbIE

YpaBHCHHUA

Pemate cucrteMbl JBYX JIMHEHMHBIX YPaBHEHUHM C  JIBYM:
IIEPEMEHHBIMU U CUCTEMBI JABYX YPAaBHEHUW, B KOTOPBIX OIHO

YPaBHCHUEC HE ABJISICTCSA JIMHEHHBIM

Pemiate TekcTOBBIE 3adadyu aJ'IFe6paI/I‘-IeCKI/IM crocooom ¢
MNOMOIIBIO COCTABJICHUS YPABHCHUA UJIN CUCTCMbI IBYX ypaBHeHI/Iﬁ

C AByMs INIEPEMEHHBIMHA

IIpoBoaUTE TPOCTEHINE HCCIECAOBAaHUS YPAaBHEHHM U CHCTEM
YpaBHEHHH, B TOM 4HCI€ C [PUMEHEHHEM TIpadUyuecKux
IpeJICTaBlIeHU (HalpuMep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHHE

NI CUCTEMaA ypaBHCHI/Iﬁ peuiceHud, €CJlIi UMCCT, TO CKOJ'IBKO)

2.5

Pemarr amHeiiHBIC HEPABCHCTBA, KBAaApPaTHBIC HCPABCHCTBA,
n300pakaTh pEIICHHE HEPAaBEHCTB Ha YHCIOBOM  MPSIMOM,

3alMUCbIBATh PCIICHNUEC C TIOMOIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JTHMHEHHBIX HCPaBCHCTB, CUCTCMbl HCPABCHCTB,
BKJIFOHAOMIUEC KBAJAPaTHOC HCPABCHCTBO, I/1306pa)KaTB peIICHUC
CUCTCMbI HCPABCHCTB Ha YK CIOBOM HpHMOﬁ, 3aIIUCbIBATh PCHICHUC

C IIOMOIIIbXO CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILICHUM PAa3JIMYHBIX 3a1a4




3.1

3.2

33

34

4.1

4.2

4.3

4.4

OyHKIMU

Pacnio3HaBaTh ~ (yHKIMM  HM3Y4YCHHBIX BHUJIOB. [loka3biBaTh
CXEMaTHYECKH pACIONIOKEHHE Ha KOOPAWHATHON IJIOCKOCTH
rpa¢ukoB ¢yHKkuuMid Bupa: y=kx, y=kx+b, y=k/x, y=ax’t+bx+c, B
3aBUCUMOCTH OT 3HAYEHHH KOA((UIIMEHTOB, OMKMCHIBATH CBOWCTBA
GyHKIMA

[Toka3piBaTh CXEMAaTHYECKH pACIOJOKEHHE Ha KOOPAMHATHOU
MJI0CKOCTH TpadukoB GyHKIMHA BUAa y = VX, y = |[X| ¥ onuChIBaTh

CBOICTBa PYHKIIHIA

Crtpouts M HM300pa’kaTh CXEMaTU4eCKH TpaduKu KBaApaTUUYHBIX
(yHKUU, ONMHUCHIBATH CBOMCTBA KBAJAPATHYHBIX (YHKIMH MO HX
rpadukam

Pacnio3HaBath KBaapaTuuHyt (QYHKIHIO 10 (Gopmyiie, MPUBOIAUTH
HpUMEpbl KBAJPATUYHBIX (DYHKIMHA U3 peanbHOIl XKU3HH, DU3HKH,
reOMETPUH

Apudmerndeckas 1 TeOMETpHUECKast IPOTPECCUU

PacriosHaBaTh apuQMeTHYECKyI0 M T€OMETPHUYECKYIO HPOTPECcCUu
IPY pa3HbIX CIIOCO0axX 3adaHus

BBIMOTHSTE BBIYMCICHHS C UCIIOJL30BAHUEM (OPMYJT 7-TO YJICHA
apu(pMETHIECKONH M TeOMETPUYECKON MPOrPECcCUil, CYMMBI MEPBBIX
N YJICHOB

N300pakaTh ~ wWieHbl  MOCJIEAOBATEIbHOCTH  TOYKAaMH  Ha
KOOPJMHATHOH TIOCKOCTH

Pemiate 3aaa4u, CBA3aHHBIC C YUCJIOBBIMHU ITOCIACAOBATCIBHOCTAMMU,
B TOM 4YHCIIC 3aJa4yH H3 pCaHLHOﬁ KHU3HHU (C HUCIIOJB30BaHHEM

KaJIbKYJISATOPA, IIM(PPOBBIX TEXHOJIOTHIA)

INPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

Yucia ¥ BEIYUCICHUS




1.1

JlpoOu 0OBIKHOBEHHBIC M JECATHYHBIC, IEPEX0]] OT OJHOU (OPMBI 3aMUCH
apobeii k apyroil. [lonsTne pannoHanbHOrO YMCIa, 3alKCh, CPABHEHHE,

yYHnopaao4uBaHHUEC pallMOHAJIbHBIX YU CCII

Apudmernueckre IeHCTBUS ¢ pallMOHAIBHBIMU YuCliaMu. Pemenue 3amay

b2 U3 pealibHOM MPAKTUKU HA YaCTH, Ha JpOOH
13 Crenenp ¢ HaTypajJbHBbIM IIOKAa3aTEJIEM: ONpEJeNIeHue, MpeoOpa3oBaHUe
' BBIPQKECHUI HA OCHOBE OMpeEeNICHus, 3aUCh OOJBIIUX YUCE
[IporeHTsl, 3aMUCh MPOLIEHTOB B BUE ApoOU U JpodU B BUE MPOIICHTOB.
1.4 Tpu OCHOBHBIE 3aJlayd Ha IMPOLEHTHI, PEIICHUE 3aJad U3 peajbHOU
MPaKTHKU
s [IpuMeHeHne MpU3HAKOB JEIMMOCTH, pa3JIOKEHHE Ha MHOXKUTEIU
' HaTypaJbHbIX YUCEI
L6 PeanbHble 3aBUCMMOCTM, B TOM 4Mciae TIpsMas M oOpaTHas
' MIPONOPLUUOHAIBHOCTH
2 AnrebpandecKkue BbIpaKCHUS
1 [lepemenHblE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C  IIEPEMEHHOI.
' JlomycTuMBble 3HaYEHUS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHUJE (GOPMYJIbI.
' Brruucnenust no popmynam
53 [IpeoOpa3oBanrue OyKBEHHBIX BBIPQKEHHUH, TOXKJIECTBEHHO paBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
5 Opnowrensl u  MHorowieHel. CremeHb MHorowieHa. (CrokeHwue,
' BbIUUTAHUE, YMHOKEHNE MHOTOUYJIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOXXEHHS: KBaJpaT CYMMbI M KBajpar
2.6 paszHocTH. DopMysa pa3HOCTH KBaJpaToB. Pa3iiokeHHe MHOTOWIEHOB Ha
MHOXKHUTETN
3 VYpaBHeHUs
11 VYpaBHeHHe, KOPEHb YpaBHEHHMs, IMpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCUJIBHOCTh YPAaBHEHHI
1 JIuHeitHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIO KOpPHEW JIMHEHHOIO
' YPaBHEHUS, PEIICHUE JIMHEHHBIX YPaBHEHUN
33 CocrapneHue ypaBHEHUN MO YCIOBUIO 3a7aul. PerieHne TeKCToBbIX 3a/1a4y




C IIOMOIIBIO YPAaBHEHUM

34 JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
CucreMa JIBYX JIMHEHHBIX YpaBHEHUM C JBYMsI mepeMeHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHHUH cHocoOOM 1ojcTaHOBKU. Ilpumepsl pemeHus
TEKCTOBBIX 33]1a4 C TIOMOIIbIO CCTEM ypaBHEHUM
4 Koopaunate! u rpaduku. @yHKIIUN
4.1 Koopaunara Touku Ha npsiMoi
42 UucnoBele  mpoMexyTku. PaccrossHue Mexay JOByMsS — TOYKaMu
' KOOPJAMHATHOU IIPSIMOM
43 [IpsimoyronpHas cucrema koopaunat, ocu Ox u Oy. AGcuucca u opJiMHaTa
' TOYKH Ha KOOPJIAUHATHOMN TUIOCKOCTH
44 [Ipumeps! rpadgukoB, 3agaHHbIX popMmynamMu. UTeHne rpagukoB peaabHbIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk dpynkuu. CroiictBa GpyHKIMM
4.6 Jluneitnas pyukuus, e€ rpaduk. I'padux pynkmm y = [X|
47 I'paduueckoe pemieHHe JIUHEHHBIX YpaBHEHMH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCTICHUS
1 KBanpatusiii kopenb u3 uucina. [loHstue o0 uppalMOHATIBHOM YHCIE.
' JlecsiTuuHbIe TPUOTMKEHUS UPPATMOHATBHBIX YHCET
CpoiicTBa apudMeTHUUECKUX KBaIPATHBIX KOPHEH M WX TPUMEHEHHUE K
1.2 npeoOpa3oBaHUIO YHCITOBBIX BBIPAKECHH I u BBIYHCIICHUSIM.
JleicTBUTENbHBIE YUCTIA
13 Crenenp ¢ uenbIM mnokasareneM M €€ cBoiicTBa. CraHgapTHas 3amuch
' uycna
2 Anrebpanyeckue BbIpaXKEHUS
51 KBagpatublii TpéXuieH, pa3floKeHHEe KBaJpaTHOrO TpEXUJeHa Ha
' MHOXHUTEIHN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
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Crnosxenue, BBIYUTaHUE, YMHOXKCHHUE, JICTICHUE anreOpandecKux Ipooeit

24 PannonanbHble BBIpayKE€HUS U UX IIPe0Opa3oBaHue
3 VYpaBHEeHUS 1 HEPABEHCTBA

11 KBanpatHoe ypaBHeHue, ¢opmyia KOpHEHl KBaJpaTHOIO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JUMHEWHBIM U KBAIPATHBIM

33 [Ipocreiime ApoOHO-paMOHATIBHbIE YPAaBHEHHS

I'paduueckas uWHTEpHpeTanuss ypaBHEHUH C JABYyMs TNEPEMEHHBIMH H
34 CUCTEM JIMHEMHBIX YpaBHEHMH ¢ JByMs nepeMeHHbIMHU. [Ipumepsl
pelLIeHNs CUCTEM HEJTMHEHHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMU

3.5 Pemrenune TeKCTOBBIX 33724 alreOpandeckKuM criocoOom

3.6 UucnoBbie HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUA

il [lonstue Qynkuuu. OO6nacTe OMNpENENIeHUs W MHOKECTBO 3HAYEHMMH
' ¢ysakuuu. CrnocoOsl 3ajaHus QYyHKIUN

4.2 I'padux Gpynkumu. UreHre cBOMCTB GYHKINU 1O €€ rpapuKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUIMX PeaTbHbIE TPOLIECCH

14 @DyHKIUY, OINUCHIBAIOLIME NPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, X TpapuKu

4.5 OyHKIMU y =x7, y = X7

4.6 Oynknuu y = W, y = |x|

4.7 I'padnueckoe pemieHne ypaBHEHUH U CUCTEM YpaBHEHUI

9 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1

Yucia U BLIUMCIIEHUSA

1.1

PaHI/IOHaJ'IBHBIe 4yucCiia, UppalrOHAIIbHBIC YMCila, KOHCYHBIC M OECKOHEYHEBIS




JECATUYHBIE JPOOH

MHOXECTBO  JEMCTBUTEIBbHBIX YHCEJI, JCHMCTBUTEIBbHBIC UYHCIAa Kak

OeCKOHEUHBIE JCCATHYHBIC I[pO6I/I. Bzanmuo OJHO3HAYHOC COOTBETCTBHUEC

h2 ME¥XKJly MHOYKECTBOM JECHCTBUTEIBHBIX YUCEN U KOOPIAMHATHOM MPSAMOM.
CpaBHEHHE IEUCTBUTENBHBIX YHCEI
1.3 ApudmeTndeckne NeHCTBUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
W3mepenusi, npuOIMKEeHHs, OLEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
14 MHpa, UIMTEIBHOCTh IPOLECCOB B OKpyxawoueMm wmupe. [Ipubamxénnoe
' 3HaUEHUE BEJIMYMHBI, TOYHOCTb HNpUOMKeHUsA. OKpyIJIeHHe YuCell.
ITpukuaxa v oLeHKa pe3yIbTaTOB BHIYNCICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON TEepEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienue ypaBHeHUH, CBOASAIIMXCA K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepsl pelnieHuss YpaBHEHHM TPETbEH H
. 4eTBEPTON CTENEHEHN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpaguk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHU C BYMsI IEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a JPyroe —
. BTOPOU CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMs IEpeMEHHBIMU
2.11 Pemienune TeKCTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OHOW IIEPEMEHHOU
2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBaaparHble HEpaBEeHCTBA
516 ['padmyeckas mHTEprpeTalysi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
' NIEPEMEHHBIMU
3 OyHKIUU
31 Ksanparuunas ¢ynxmus, e€ rpapuk u coiictBa. IlapaGona, KoopauHaThI

BEPIINHBI MapadoJIbl, OCb CHMMETPHH TTapadOJIbI




3.2 I'paduxu Gynkmii y=kx, y=kx+b u ux cBOHCTBa

33 I'paduxu Gynkuit y=k/x, y = x° 1 UX CBOHCTBa
34 I'paduku pyHKIMI , 1 UX CBOWCTBA
4 YucIioBble OCIEN0BATEIBHOCTH

Onpez[eneHI/Ie U CIOCOOBI 3aJJaHus  YHUCIOBBIX HOCH@HOB&TCHBHOCTCﬁ.

4.1 3amanue moClIe0BaTeIbHOCTH PEKYPPEHTHON (opMyIioil U hopMyIioi n-ro

YJICHA

Apudmernueckass mporpeccusi. Dopmynbl n-ro uieHa apupMeTHUeCcKOu

42 IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YICHOB
43 I'eomerpuyeckas mnporpeccus. POpMynbl 7-IO 4YiI€HAa TIe€OMETPUYECKOU
' IIPOIPECCUH, CyMMBI IIEPBBIX /1 YWIECHOB
N300pakeHre wieHOB apU(PMETHUEeCKOM M TeoMeTpUUYecKOW mporpeccuit
4.4 TOYKAMU HAa KOOPAMHATHOW TJIOCKOCTU. JIMHEHHBIA M AKCIOHEHUHAJIbHBIN
poct
4.5 Crno’xHbI€ POLIEHTHI

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMBbI OCHOBHOT'O
o0uiero oopazoBanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHUAMM: MHOYKECTBO, IOJIMHOXECTBO,
OIepaly HaJ MHOXECTBAMHU; YMEHHUE OIEPUPOBATH MOHATUSIMMU:
rpad, cBs3HBINA rpad, AepeBo, MUK, TPUMEHATh UX MPU PEIICHUN
3ajja4; yYMEHHE HCIHOJb30BaTh TIpadHUuecKkoe MpeCcTaBIeHUE
MHOXECTB Il ONHCAHMS PEANbHBIX MPOLECCOB M SIBJICHHUU, IPH
pELICHUHN 3aJ1a4 U3 IPYTHX YUeOHBIX IPEIMETOB

YMeHne onepupoBaTh IMOHATHSAMH: OIpPEAEIIEHHE, AaKCUOMa,
TeopeMa, J0Ka3aTesIbCTBO, YMEHHME pacllO3HABaTb HCTUHHBIE H
JIO’)KHBIE BBICKA3bIBAHUs, NPUBOJIUTH NPUMEPBI U KOHTPIPHUMEPHI,

CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHHe onepupoBaTh MOHATUAMU: HATYPaAIbHOE YHCIIO, IIPOCTOE U




COCTaBHOE YHUCJIO, JEIMMOCTb HATypaJbHBIX 4YHUCEJ, MPHU3HAKU
JEIUMOCTH, 11€JI0€ YHCII0, MOAYJb Yncia, OOBIKHOBEHHAs! ApoOb U
JNeCATHYHAs JpoOb, CTAHIAPTHBIA BHJ 4YHCIA, PAIMOHAIBHOE
YHCII0, HMpPpaAlOHAIBHOE YHUCIO, apU(PMETHUECKUN KBaJIpaTHBIH
KOpPEHb; YMEHHUE BBINOJIHATh JEHCTBUS C YMCIAMH, CPAaBHUBATh U
YIOPSI0YMBATh YHUCIA, MNPEICTABIATh YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYTJISATh YMUCIA; YMEHHE JeNaTh MPUKUIKY U OLEHKY

pe3yiibTara BBIYHCIICHHUI

YMeHue onepupoBaTh MOHATUAMHU: CTEIICHD C LIEIBIM II0KA3aTelIeM,
apudmeTnyecKkuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTENEHU OOJIbIIEe EIUHUIBl; YMEHHUE BBIINOIHSITDH
pacuérel 1o ¢Qopmynam, mnpeodOpazoBaHMs LEIbIX, JIPOOHO-
palMOHAaIbHBIX BBIPAXKEHUH U BBIPAXEHUM C KOPHAMHU, Pa3I0KEHUE
MHOI'OWIEHAa Ha MHOXKMTEIH, B TOM YHUCJIE C HCIOJIb30BAHUEM

(1)OpMy.]'I Pa3HOCTHU KBaAPATOB U KBaApaTa CYMMBbI U Pa3HOCTHU

YMeHHe  OnepupoBaTb  IOHATHAMHU:  YUCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM IICPEMEHHOW, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE pellarb JHWHEHHBIE H
KBaJIpaTHbIE ypaBHEHUS, JPOOHO-pallMOHAJIBHBIE YPAaBHEHMS C
ONHOM IIEPEMEHHOM, CUCTEMBl [BYX JIMHEWHBIX YpPaBHEHWHI,
JUHEHbIE HEpaBEHCTBA M WX CHUCTEMBI, KBaJpaTHbIE M JIpOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOH, B TOM YHUCIIE
IIPU PELICHUM 33/1a4 U3 APYTUX MPEIMETOB U MPAKTUYECKUX 3a/1a4;
YMEHHUE HUCIIOJIb30BaTh KOOPAMHATHYIO NPAMYIO U KOOPAMHATHYIO
IJIOCKOCTh JJIs M300pa)KeHHs pelIeHU ypaBHEHHM, HEPaBEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, rpaduk QyHKIUH,
HYJTH (QYHKIUH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, TNPOMEKYTKH
BO3pacTaHMs, yObIBaHUs, HaWOoOJblIee M HAUMEHbIIEe 3HAYCHUS
GyHKIMW; ~ yMEHHE  ONEpHpOBaTh  TOHATHSAMH:  TIpsMast
OPONOPIMOHATIBHOCTh,  JHMHEWHas  (QyHKUUS,  KBaJpaTU4Has
¢byHKIus, oOpaTHas MPONOPLHOHAIBHOCTh, Mapaboia, runepooa;
YMEHHE CTPOUTh rpaduku (yHKUUH, UCHOIB30BATH TpapuKH UIs

ONpeAesIeHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEM, ISl pEIICHUS




3a7a4d U3 JAPYTHX Y4EeOHBIX MPEIMETOB M PEAIbHOM JKU3HU; YMEHHE

BbIpaXXaTb (bOpMYJ'IaMI/I 3aBUCUMOCTH MCKIY BCIIMYHMHaAMU

VYMeHue  onepupoBaTh  MOHATHSMHU:  IOCJIEIOBATENbHOCTb,
apudMeTHuecKass W TeOMETpHYECKass IPOrPEeCcCHU; YMEHHE
UCIOJIb30BaTh CBOMCTBA IOCIENOBATENBHOCTEH, (DOPMYJIIBI CyMMBI
u o0llero wieHa MIpU PEUICHUU 3aJad, B TOM 4YHCIE 3a7ad U3

JIPYTUX y4eOHBIX MPEAMETOB U peallbHOM KU3HU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHUCJIE HA IIPOLEHTHI,
O W 4YacTH, JBIKEHHUE, paboTy, LIEHy TOBAapOB U CTOMMOCTh
IOKYNOK M YCIYyI, HaJOru, 3ajadyd u3 o0JacTu YNpaBJieHUs
JUYHBIMH M CeMeWHbIMM (PUHAHCAMHU); YMEHHE COCTaBISTh
BBIPDAKCHMS, YPABHEHUs, HEPAaBEHCTBA U CHUCTEMBI IO YCIOBHUIO
3a/layd, HUCCIEAOBaTh IIOJIYYEHHOE pEIICHHE U  OLEHUBATH

PaBIONI0I00HOCTD TOTYYEHHBIX PE3YIbTATOB

10
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YMeHue omnepupoBaTh MNOHATUSAMH: (UTypa, TOYKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHas, yrojJ, MHOTOYTOJIbHUK, TpPEYTrOJbHUK,
paBHOOEAPEHHBIH U PaBHOCTOPOHHHUU TPEYroJIbHUKH,
IPSAMOYTOJBbHBIM TPEYrojabHHUK, MeIuaHa, OUCCEKTpHCa M BBICOTA
TPEYrojbHUKA, YETBIPEXYTONBHUK, MapajljiesiorpamM, pomo,
IpSAMOYIOJIBHUK,  KBaApar, Tpamenus; OKPYKHOCTb,  KpYyT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYypamy;
YMEHHUE pellaTh 3aa4y, B TOM YUCIIE U3 IIOBCEHEBHOMU JKU3HU, HA
HaxOXJE€HUE TEOMETPUYECKHX BEIMYMH C  IPUMEHEHHEM

U3yYEHHBIX CBOMCTB GUTYp U (PaKTOB

YMeHue onepupoBaTh MOHATHSAMHU: PaBEHCTBO (HUIyp, PABEHCTBO
TPEYTOJIILHUKOB; MTAPAJUICTLHOCTD M MEPIIEHANKYISIPHOCTH TPSMBIX,
yrojl MEeXIY NpPSIMbIMH, NEPIEHAUKYJAP, HAKJIOHHAs, MPOEKIUs,
nonobue  ¢uryp, 1NoA0OHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIBHO TOYKH M MPSMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUl0 M nopobue  Quryp,  mHapauleNbHOCTh |

NEPNCHAUKYJISIPHOCTD IMMPAMBIX B OKPYKArOIEM MHUPC

YMeHue omnepupoBaTh NOHSTUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BemmMyMHA yTia, CHHYC M KOCHHYC yTrja TPeyrojbHHUKa), IUIONIA/lb;
YMEHHE OIICHMBaTh pa3Mepbl TNPEAMETOB U OOBEKTOB B

OKpYXaloIleM MHUpE; YMEHUE MPUMEHATh (POpPMYJIbl MEpUMETpa U
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IUIOUIAId MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOIIAIH
Kpyra, oObeMa NPSAMOYTOJILHOTO Napajulelienunena; yMeHHUe
IPUMEHSTh IPU3HAKM PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O
CyMMe YTJIOB TPEeyrojbHUKa, TeopemMy [Tudaropa,
TPUTOHOMETPUYECKUE COOTHOILUEHUS JUISl BBIYMCIEHUS JJIUH,

pacCTOAHUH, TJIOIIAACH

YMeHnue wu3o0paxkaTh IUIOCKHME GUTYPHI M HMX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C MOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB M 3JICKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAaHHIO

13

YMeHHe OmnepupoBarb IOHATUAMU: IIPSAMOYTOJIbHAsA CHUCTEMA
KOOPJHMHAT, KOOpPJAWHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpa HAa 4YHUCIO, CKAIKIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE MHCIIOJIb30BaTh BEKTOPbI M KOOPIMHATHI IS
IIPEACTABJICHUS JAaHHBIX U PELICHUSA 3a4a4, B TOM YUCIE U3 APYTUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

15

YMeHne omnepupoBaTh TMOHSTHSIMHU: CTOJOMKOBBIE U KPYTOBBIC
quarpamMmbl, TaONMUIBI, cpelHee apu(MeTHUecKoe, MeauaHa,
HauOoJIbIlIee U HAUMEHbIIee 3HaYeHMsI, pa3Max YUCIOBOro Habopa;
yMEHHE W3BJIE€KaTh, WHTEPIPETHPOBATh U MPEOOpa3OBHIBATH
nH(popMaIrio, MPEJACTaBICHHYI0 B TaONHIlAX U Ha JUarpaMmmax,
OTpaXkarolllyt0 CBOMCTBA U XapaKTEPUCTUKHU PEATBbHBIX IPOLIECCOB
M SBJIICHWI; YMEHUE pPACMO3HABAaTh W3MEHYMBBIC BEJIWYMHBI B

OKpYXarolleM MUpe

YMeHue onepupoBaTh MOHATUAMU: CIIy4alHBIA OMBIT (CIy4alHBINA
HKCIIEPUMEHT), JJIEMEHTapHOEe COOBITHE (AJIEMEHTAapHBIA HCXON)
CJIy4alfHOTO OIIbITA, CIy4aifHOE COOBITHE, BEPOSATHOCTH COOBITHS;
yMEHHE HaXOAWUTh BEPOSTHOCTU CIyYalWHBIX COOBITHI B ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMH; YMEHHE pellaTh
3aJjaud METOZ0M OPIaHU30BaHHOIO Nepedopa U ¢ UCIOJIb30BaHUEM
IIpaBWJIa YMHOKEHUS; YMEHUE OLICHUBATh BEPOSATHOCTHU PEATbHBIX
COOBITHI U SIBIEHUN, TOHUMATh POJIb IPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpY’KAlOIIEeM MHpE U B JKU3HU;
3HaKOMCTBO C IIOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN B €T0 POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHue BbIOMpATh MOIXOASIINN M3YYSHHBIH METOJ| JJIS PELICHUs
3a[a4M, PUBOAUTH IIPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEU
B INPUPOAEC M IKHU3HH, pPaACIO3HABATh IIPOSBIICHHE 3aKOHOB
MaTEMaTUKUd B MCKYCCTBE, OIMCBIBATH OTAEIBHBIC BBIIAIOLIMECS
pe3yibTaThl, IOJYYEHHbIE B XOJE pa3BUTUSA MATEMAaTUKHA Kak
HAyK{, NPUBOAUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUM M HX

aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA
OI'2 11O MATEMATHUKE

Kon
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BRIYUCICHUS

1.1

Harypanbnsie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

OOBIKHOBEHHBIE n JCCATUYHBIC ,I[pO6I/I, IIPOLCHTHI, OeCKOHEYHbBIE

12 MepUOANYECKHE 1podu

13 Pammonanbhele yucna. ApupMeTHUYECKHE ONepalud € PaluOHAIbHBIMU
. quclIaMu

14 JlelicTBUTENbHBIE yKcha. ApudMeTHUECKUE ONepaluu ¢ ACHCTBUTEIbHBIMU
. quclIaMu

s [TpuGnuxEHHbIE BBIYUCIIEHUS, MpPaBUia OKPYIJIEHUS, NMPUKUAKA U OLEHKA
. pe3yJsibTaTa BEIYUCICHNN

2 Anrebpanyeckue BbIpaXeHUs

2.1 BykBeHHble BbIpakeHHUsI (BbIpaXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAIBHBIM I1OKa3aTeleM.
. CBoiicTBa cTeNEHU

23 MHorouneHs!

2.4 Anrebpandeckas 1po0b

) s Apudpmernueckuii  KOpeHb ~ HaTypajdbHOW  cremeHu.  JleiictBus ¢
. apu(MeTHYeCKUMHU KOPHSIMU HaTypalbHON CTETIEHU

3 YpaBHEHUS 1 HEPABEHCTBA

3.1 Lenbie u npoOHO-panoHaNbHBIE ypaBHEHUs. CHUCTEMBI M COBOKYITHOCTH




YpaBHEHUU

]_ICJ'IBIC n ,Z[pO6HO-paHI/IOHaJ'IBHBI€ HEPaBCHCTBA. Cucremnl u COBOKYITHOCTH

3.2
HEPABEHCTB
33 Perrenue TEKCTOBBIX 3a1a4
4 YucnoBble OCIEN0BATEIBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
42 Apudmernueckas U reomerpuueckas mnporpeccuu. Popmyna CIOKHBIX
. IIPOLICHTOB
5 OyHKIMU
@Oynkuus, crnocodbl 3amanust (yskmuu. [padux  Gyakuuu. OO6macTh
ONpeNieJIeHUs] W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymun Qynkuum.
5.1. [IpomMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl W MUHUMYMBI (yHKIun. HauOonpimiee ©u HauMeHbIee
3Ha4YeHHE PYHKINU HA IPOMEKYTKE
6 Koopaunatel Ha npsiMoil ¥ TIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBA
7.2 Tpeyronbauk
7.3 MHOroyrojapHuKu
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKnx BEITUYHH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnuncarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuxka
8.4 MHuosxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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