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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruxX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOyyaromuxcs HayyHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOAUMBIX JUIsI aJIalTalldd B COBPEMEHHOM Iu(poBoM obmiecTBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroUXCs: OHHM HCIOJNB3YIOT JCIyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOIO MTPUHIINIIA O0yUEHUSI.

B crpykrype mnporpamMmbel ydeGHOro Kypca «Auredbpa» i OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEep)KaTeNbHO-METOANYEeCKre JuHuM: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxgast u3 3TUX cojepKaTellbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYsI C IpYTUMU €ro JIMHUSIMH. B Xoze u3zydenus yuyeOHOro Kypca
00yyaromuMcs IPUXOAMUTCS JIOTHYECKH pacCysKJaTh, UCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOIIME OBJAJACHUIO OOYyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTH4YecKOro
s3bika. CoziepKaTelbHOM U CTPYKTYpHOU 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «YuWcia W BBIYUCICHHS» CIY>KUT OCHOBOW ISl JaJbHEWUINEro
U3YYEHUsS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYarOIIMXCS JIOTUYECKOTO MBIILUIECHUS,
(GOpPMUPOBAHUIO YMEHHSI TOJIb30BATHCS ANTOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCETHEBHOM XHM3HH. Pa3BUTHE MOHATHA O YHMCIE Ha YPOBHE

OCHOBHOTI'O O6H.[CFO 06pa3013aH1/1;1 CBA3aHO C pallMOHAJIBHBIMU W HPpAlUOHAJIbHBIMU YHUCIIaMHU,



(dhopMHUpPOBaHHEM TIPEACTABICHUI O NEHCTBUTEILHOM YHCiE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIo.

CogmepxaHue JBYyX aireOpandecKux JHHUH — «AnreOpanueckue BBIPAKCHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOyYarOIIUXCS
MaTeMaTUYeCKOro armrapara, HEOOXOJMMOTo MJis pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 0011ero o06pa3oBaHus
y4eOHBI  MaTepuan IPyHNIUPYETCs  BOKPYI  pPAaLMOHAJIBHBIX  BBIpaXEHHH.  Ausredpa
JEMOHCTPHUPYET 3HAUYEHUE MAaTEMAaTUKHU KaK SI3bIKA JUISl IOCTPOEHUSI MaTEMATUYECKUX MOJEINEH,
OIMCAHUS MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOyueHus anreOpe BXOAAT TaKKe
JaIbHEWIee pa3BUTUE ANTOPUTMMUYECKOTO MBbIIUIEHUS, HEOOXOJAMMOIO, B YAaCTHOCTH, MJIs
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJIQJCHHWE HABBIKAMU JEAYKTUBHBIX pacCy>XKICHHA.
[IpeoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHHS, CIOCOOHOCTEH K
MaTeMaTUu4eCKOMY TBOPUYECTBY.

Conmepxkanne  (yHKIMOHATBHO-TpAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YEeHHE
00y4JarOIUMUCS 3HAHUN O QYHKIMAX KaK BOKHEHIICH MAaTeMATHUECKON MOJCIH JIJIsl OMUCAHUS
U HCCIIeOBaHUSl Pa3HOOOPa3HBIX MPOILIECCOB U SBJICHHM B mpupoje u obmiectBe. M3yueHue
MaTepuana CrocOOCTBYeT PAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pPa3nYHbIC
BBIPAa3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, Tpauueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHE NPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYPBI.

CornacHo ywyeOHOMy IUTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pazlienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«AnreOpanyeckue BhIpAKEHUN», « Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha usyuenue yuebHoro kypca «Anrebpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B

HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoldeit K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHb ¢ HaTypaJIbHBIM IOKa3aTelIeM: ONpEeelIeHne, IpeoOpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpeacraBneHue 3aBUCUMOCTH MEXJAy BEIMYMHAaMHU B BUIE (HOPMYIIBL
Boruncnenus no ¢popmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE
BBIpa)KEHUS, MPaBUIa NPeoOpa3oBaHUs CyMM M NPOU3BEIEHHH, NMpaBuiia PaCKpPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJbHBIM I1OKa3aTeeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHOrowieHa. CliojkeHue, BbIUMTAaHUE, YMHOKEHUE
MHOTOWICHOB. POpMyIbl COKPAIEHHOIO YMHOMKEHHs: KBagpaT CyMMBl U KBaJapaT Pa3HOCTH.
®dopMya pasHOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKHUTEH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCHUIBLHOCTh
YPaBHEHHUH.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelIeHre JIMHEWHBIX ypaBHEHHMM. COCTaBIIEHME YpaBHEHHW 110 YCIOBUIO 3adadd. PemreHwne
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMS NEpeMEHHBIMH U ero rpaduk. Cucrema IBYyX JTUHEHHBIX
YpaBHEHHI € JBYMs MEpeMEHHBbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.

[Tpumepsl perieHns: TEKCTOBBIX 3aay C IIOMOILBIO CUCTEM YpaBHEHUH.



DOyHKIUHA

Koopaunara Touku Ha npsMor. YUucinoBsle NPOMEXYTKH. PaccrosHue Mmexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu Ox um Oy. AOcuucca M OopJuHATa TOYKU Ha
KoopAnHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBucuMmocted. [lomstue ¢ynkmun. I'padux ¢ynkumu. CpoiictBa  (QyHKIHIA.
Jlunetinas ¢pynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. I'paduyeckoe perienne IuHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHECHHUI.

8 KVIACC

Yuciia ¥ BbIYMCICHHSA

KBagpatHslii kopeHb u3 uuncna. Ilonstue o0 wuppanumoHanbHOM uucie. JlecsTuynbie
npuOJIMKEHNsT UppAaLMOHANbHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBAJPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa3oBaHUI0 YMCIOBBIX BBIPQKEHUW W BbIYMCICHUSAM. JleHCTBUTENbHbBIE
qyucia.

CreneHs ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YHCIIA.

Anrebpanyeckue BeIpaKeHUIAJTeOpaniecKue BbIpaskeHus

KBanpatHblii TpEXusieH, pa3ioxkeHne KBaApaTHOro TpEXWieHa Ha MHOKHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWMCTBO anredpamdeckoil Jpobu. CroxeHue,
BBIUMTAHNE, YMHOXKEHUE, JIeJeHne aiaredpanueckux ApoOeil. PanmoHanbHble BBIpaXXEHUS M UX
npeoOpa3oBaHue.

VYpaBHeHUs 1 HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOopHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOAALIMXCA K JUHEWHBIM M KBajapaTtHeIM. Ilpocreiimme napoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpHpeTalus ypaBHEHUN C JBYMS NEPEMEHHBIMH M CHUCTEM JIMHEHWHBIX
YpPaBHEHUN C JBYMs NEepeMeHHBIMHU. lIpuMepbl pemeHus cCUcTeM HENMHEMHBIX YPAaBHEHMM ¢
JBYyMsI [IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

UucnoBble HEpaBeHCTBA W HUX CBOWCTBA. HepaBeHCTBO ¢ OJHONW TNEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOW mepeMeHHOH. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

OyHKIMNPYHKIUT



[Tonsitne pynkuu. O6nacTh onpeneneHUus U MHOXKECTBO 3HaYeHH (yHKImuH. CriocoObl
3ananus QyHKIUH.

I'padux Pynkuun. Yrenue cpoictB ¢(yHKiuu nmo e€ rpaduxy. Ilpumepst rpadukon
(GYHKLHUH, OTpaKaloLUX peabHbIe IPOLIECCHI.

@DyHKIUY, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. @yukimn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe peleHre ypaBHEHHH H CHCTEM
YPaBHEHUM.

9 KVIACC

Yuciia 1 BLIYUCICHUSA

PanmonanbHbIe Yuclia, UPPAMOHATIBHBIC YMCIIAa, KOHEUYHBIE U OSECKOHEYHBIC JIECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX 4YHUCEN, JACHCTBUTENbHbIE YHUCIA KaK OECKOHEYHbIE
JecaTU4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXJIY  MHOXXECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE IEHCTBUTENBHBIX YHCEN, apu(MeTHUECKHue ACUCTBUS C JCHCTBUTEIHLHBIMU
YHCIIaMHU.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUPA, JAIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
MUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v OLEHKa pe3yJIbTaTOB BEIYMCIICHHN.

YpaBHeHHUs! M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHUW.  PemieHne — TEKCTOBBIX — 3adau
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpPaBHEHUN € IByMs IIEpEMEHHbIMU. PellleHHe CHCTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Penrenue TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JIUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OyHKIMUPYHKIIAT

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyskmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux cBoiicTBa.

Yucnosele nocnenroBaTebHOCTH YnCI0BbIe NOCIECA0BATEILHOCTH U NPOIPeCcCHH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyIoit u popmyIIol n-To YiIeHa.

Apudpmernueckas U reoMmerpuueckas — nporpeccur.  PopMynbl  n-ro  4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccHil, CyMMBI IIEPBbIX 7 YJIECHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuii TOYKaMu Ha

KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MATEMAaTUKOB H POCCHUUCKOM
MaTEeMaTUYECKON IIKOJIbI, K UCTIOJb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYyp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHHUEM BaKHOCTH MOPAJTbHO-3THUECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOMN
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICTIHON MPOo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHEM HWHIWBHAYAJIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCTIMTAHHUE:

CITOCOOHOCTBI0O K DMOIMOHAJIBLHOMY M AICTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUIM, YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAINEN B NIEATELHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(ephl UYelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHUS U

S3HAYUMOCTHU IJId PA3BUTHA HUBUJIM3AllUH, OBJIAJICHUCM SA3BIKOM MATCMATUKU U MaTeMaTHYeCKOMU



KyJbTYpOH Kak CpEACTBOM IO3HAaHWsSI MHpPa, OBJAJCHHEM MPOCTEHIINMH HaBBIKAMH
HCCJICIOBATEIbCKOM IeITECIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (GoOpMHUpPOBaHMEe  KYJAbBTYPbl  3/10POBbS U
IMOLMOHAIBHOIO 0JIAr0MoJIyYHs:

TOTOBHOCTBIO IPHUMEHATh MAaTEeMAaTHUECKHE 3HAHMS B HHTEpEcax CBOETO 3/I0pPOBBS,
BE/ICHUS 3[0POBOTO 00pa3a >KM3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTIbIXa, peryiisipHas (Qu3MYecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIIeKCcHH,
NpU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO )K€ IpaBa JAPYroro 4ejJoBeKa;

7) 3K0JI0rH4YecKoe BOCIUTAHUE:

OpHEHTAIMe Ha MPUMEHEHHE MAaTeMaTWYeCKHX 3HAHWW JUIs PEelIeHHs 3a7ad B 00J1acTH
COXPaHHOCTH OKpY’KaloIlIeld Cpeapl, IUIAHUPOBAHHS IIOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUH JJISI OKPY’KAIOIICH Cpe/Ibl, OCO3HAaHHEM IIIO0AIBHOIO XapaKTepa IKOJOTMYEeCKUX
npoOJieM U IyTel UX peIeHHS;

8) ajanTanus K N3MEeHAIOIUMCS YCIOBHIM COLUATbHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSAX HEONPEIENEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JIESATEIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCS Yy JPYTUX
JrOJIeH, MpUOOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIECTEHIINU W3
OTIBITA APYTHUX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHWN HOBBIX 3HAHMIA, B TOM 4YHCie (GOPMYIHPOBATH UJCH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
JNe(QUIUTHI COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIUH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC pEIICHUS M
neicTBus, pOopMyIHpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS

ba3zoBble JJornueckue geMcTBUA:
L] BBISIBJISATE U XapaKTepI/I3OBaTI) CYIIICCTBGHHBIC HpI/ISHaKI/I MATEMATUYCCKUX O6L€KTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHSITHUH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIMKI, OCHOBAHUS N1 0000IIeHUS

U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;



BOCIIPMHUMATh, (JOPMYyIUpOBaTh U MPeoOpPa30BbIBATh CYXKJEHHS: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNs B (haKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, IpelylaraTb KPUTEpUH sl BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U MHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa30duparh J0Ka3aTebCTBA MAaTEMAaTHUYECKUX  YTBEp)KIEHUH (MpsiMble U OT
IIPOTUBHOIO), IIPOBOAUTH CaMOCTOSITEJIbHO ~ HECIIOXKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYeCcKuX (PaKToB, BBICTpPAaUBATh APryMEHTALUIO, MPUBOIUTH IPUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh Hanbosiee NOAXOAAUINNA ¢ YUYETOM CaMOCTOATENBHO BbIAEICHHBIX

KPUTEPUEB).

ba3oBble uccienoBarebCcKHe AeCTBHS:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI ~ MHCTPYMEHT  MO3HAHUA,
dbopmyupoBaTh BOIPOCHI, (bukcupyromue MPOTUBOpEYHE, npoOemy,
CaMOCTOSITENIbHO YCTaHaBIMBATh KMCKOMOE U JlaHHOe, (opMHpOBaTH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH TIO CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECJIOXHBIN SKCIIEPUMEHT,
HEOOJBIIOE HKCCIEOBaHWE TIO0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYYEHHBIX
pe3yNbTaTOB, BHIBOJOB U 000OIICHHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS

0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIUM, TAHHBIX, HEOOXOIUMBIX
JUISL pELIEHUs 3a]1a4u;
BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh MU WHTEPIPETUPOBATH MH(OOPMAIIHIO

pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,



BbIOMpaTh OopMy MpeCcTaBlIeHUs HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
CXeMaMH, AuarpaMMaMu, HHOU rpadpukoi U MX KOMOMHALIMSIMU;
OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KOMMyHHKaTHBHbIe YHuBEpPCaJdbHLIC yqeﬁnble JelCcTBHUA:

BOCTIPUHUMATH ¥ (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSIMHU U LEIIMU
0Ol1lleHHUsI, SICHO, TOYHO, I'PAMOTHO BBIpAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX HU
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pelIeHUs 3aJja4l, KOMMEHTUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0JIe 00CYX/IeHHU 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMON TEMBbI, IPOOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaThb WJAEH, HAICJICHHbIE Ha TOUCK PEIICHUs,
COTOCTABJIATH CBOM CYXJICHHS C CYXICHHSIMH JPYTHX YYaCTHHUKOB JIHAJIOra,
0OHapyKUBATh Pa3IMuMe U CXOJICTBO TO3UIIHH, B KOPPEKTHOH hopme GopMyTupoBaThH
pa3HoracHsi, CBOM BO3PAXKEHUS;

MPEJICTaBIIATh Pe3yIbTaThl PEUICHHs 3a7aud, YIKCIEPUMEHTa, UCCIEIOBaHUS, TPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3aqad Mpe3cHTAlMU U
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOU pabOTHI
MIPU PEIIeHUH YUYeOHBIX MaTeMaTHUECKHX 3a]1a4;

MPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, TUITAHUPOBATh OPTaHU3alUI0 COBMECTHOM
paboThl, pacmpenensTh BHUIBI PabOT, JOTOBApUBATHCS, OOCYXAaTh MpPOIECC U
pe3yabTat paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTHOJIEH;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTel (00CyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIPYTHE), BHITOJIHITH CBOI 4YacTh PabOThI U KOOPJIWHUPOBATH
CBOM JICHCTBUA C IPYTUMHU YWICHAMH KOMaHbl, OIIEHUBATH KA4€CTBO CBOETO BKJIAJa B

00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro 4acTb),
BbIOMpaTh CHOCOO pelIeHUs C Y4ETOM HUMEIOUIUXCS pPEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM

HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:



e BJAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa peIieHus
MaTeMaTHYECKOH 3a7a4u;

® I[IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTb IIPH PEIICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OILICHMBATb COOTBETCTBUE pPe3ysbTaTa IEATECIbHOCTH IIOCTABJICHHOM LIEJIA U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKCHHUS WM HEJOCTIDKEHUS IIeNM, HaXOAMWTh OIIUOKY,

JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy oOydyeHuss B 7 kJjacce OOydYarOIIMICS TMOJYYUT CICAYIOIMIUE MPEIMETHBIE
pe3yJbTaThl:

Yucsia ¥ BLIYUCICHUSA

BreImonHATh, couyeTas yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI M
npuéMbl  BBIYUCIEHHUS 3HAYeHMH JPOOHBIX BBIPAXEHUH, COAEp)KAIIMX OOBIKHOBEHHbBIE U
JECSITUYHBIE IPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMMCH YUCeN K JIpyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUMBATH PALIMOHAIBHBIE YUCIIA.

OkpyriasTh yncnia.

BBINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUH, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAXEHUI. BBINIOIHATE AEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU [TOKA3aTEISIMHU.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATyPaJIbHBIX YHCET.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHWEM BEJIWYHH,
IIPONOPLUOHATIBHOCTBIO BEIMUNH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3aAa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonp30Bath anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS yU4eOHOTO MaTepuaa.

HaXOI[I/ITB 3HAa4YCHUA 6yKBeHHLIX Bblpa)KeHI/Iﬁ IpHU 3aJaHHBbIX 3HAYCHHUAX IICPCMCHHbIX.



BeimonHATe npeoOpa3oBaHusl LENOr0 BBIPAKEHHUS B MHOTOWIEH MPUBEIEHUEM MOJIO0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BpINONHATE yMHOXKEHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIIEH,
IPUMEHATH (HOPMYJIbl KBaJpaTa CyMMbl M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIer0o MHOXKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEéHHOTrO
YMHOKCHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB Ui pPELICHUs pa3IM4yHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETEHEH ¢ HATYpaJIbHBIMH MOKA3aTEISAMH I TPeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarp nuHElHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, IPUMEHss NpaBuia Iepexona OT
HUCXOJHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIISIETCS JIM YUCIO KOpPHEM
YpaBHEHU.

[TpumensTh rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLUIMXCS pellieHUeM JMHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JByMs
NEePEeMEHHBIMH, TOJIb3YsICh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cucTeMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs INEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHHWE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCJIIOBUIO 3a/lauyd, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJayd IIOJy4YCHHBIN
pe3yibTar.

DOyHKIUHA

N300paxkath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbl, 3allUCHIBATh YHUCJIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OTMeuaTp B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATAM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk QyHKINU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOpOCTb, BpEMs, PacCTOsIHUE, LI€HAa, KOJMWYECTBO, CTOMMOCTB, IIPOU3BOJMUTEIBLHOCTL, BPEMH,

00BEM paboTHI.



Haxonuth 3HaueHune (QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
HMHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics IOJYYUT CIELyIOIIUE MpPEeAMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHHSA

Hcnonb30BaTh HadalbHBIE IPEACTABICHUS O MHOYKECTBE JICUCTBUTENBHBIX YUCET UL
CpaBHEHMsI, OKpPYIJIEHHUs M BBIYMCICHHMH, M300pa)xkaTh AEHCTBUTEIbHBIC 4YMCIAa TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[IpumeHsTh TOHATHE apU(METUUYECKOrO0 KBaJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS IIPU HEOOXOJMMOCTHU KaJIbKYJISATOP, BBINOIHATH IPe0oOpa3oBaHMsl BbIpaKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Ys CBONCTBA KOPHEH.

Hcnonb3oBare 3anmucu OOJBIIMX W MajbIX YHMCENT C MOMOUIBIO JECATUYHBIX ApoOei u
crenene yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTENEHUW C ILeNbIM II0Ka3aTesleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXCHUI, CONEPIKALUX CTENIEHU C LIEIbIM [T0OKA3aTEIEM.

BBINONHATE TOXAECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMu JpoOsiMH.

PacknaapIiBaTh KBaJIpaTHBIN TPEXUIECH HA MHOKUTEINH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A7  pEUIeHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHeEiHbIE, KBaApaTHBIE YPAaBHEHUS U PallMOHAJIBHBIE YPAaBHEHHUS, CBOISALIUECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IByMS IIEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTe OT cioBecHOW (QOPMYJIHMPOBKM 3ahauM K e€ aireOpanyeckod MOAETH C
MOMOUIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ NOJIyYEHHBIN pe3yibTaT.

ITpyMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TMEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUYEecKyl0 HIUTIOCTPAILIUIO

MHO’KECTBA peLICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUHA

[lonumMaTh ¥ WCHOJB30BAaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAUYEHUS), ONMPEACATh 3HAa4eHHWE (YHKIMU 1O 3HAYEHUIO apryMeHTa,
OIIPEICTIATh CBOMCTBA (QYHKIMH 1O €€ TpaduKy.

Crpouts rpaduKy 31eMeHTapHbIX QYHKIUH BUaA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OIHCBIBATH CBOWCTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics HONXYyYUT CIEAYIOIINME IIPEIMETHBIC
PE3YJIbTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh ¥ YHOPSI0YMBAThH PAllHOHAIEHBIC M HPPAL[IOHAIBHBIC YHCIIA.

BemmonHsTe apudmMeTnueckue ASUCTBHS C PAllMOHAJIBHBIMU YHCIIAMH, COYETask YCTHBIC U
IMCEMEHHBIE TIPHEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALOHATIBHBIMU YUCIIAMU.

HaxonuTe 3HaueHMs CcTENeHEeH ¢ HEeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPKEHHI.

OKpyrisaTh JAEHCTBUTEIbHBIC YHMCIIA, BBINOJHATH MNPHUKUAKY pe3yibTaTa BBIYUCICHUH,
OLICHKY YHCIIOBBIX BBIPKECHHH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHUS, CBOJSIIMECS K HHM,
npocTelme ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpPaBHEHUH C JBYMs MEPEMEHHBIMH U CHUCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amaum  anreOpandecKMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WJIM CUCTEMBI JBYX YPaBHEHHH ¢ IByMs IEpEMEHHBIMHU.

[TpoBoaUTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHM, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WUMEET JM YpaBHEHUE WU
cucTeMa YpaBHEHUH peIIeHs, €CIIi IMEET, TO CKOJIBKO, B ITpovee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb peELICHHE
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CHMBOJIOB.

Pemrate cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPU PEIICHUH Pa3IMYHbBIX 33jau.

DOyHKIUHA



Pacrio3snaBath pyHKINY M3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHUECKH PACIIOOKEHUE Ha
KOOPJMHATHOM TUIOCKOCTH rpadukoB QyHKIMiA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3,y =%, y = [x|, B 3aBHCHMOCTH OT 3HauyeHHiI KO3(PHUIHEHTOB, OIICHIBATE CBOIMCTBA
GyHKIIHA.

Ctpouts n M300paXkaTh CXeMaTW4YeCKU TpadUKH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHA 1O UX TpaduKaMm.

Pacno3naBare  kBagpathyHylo (QyHKOMIO 10  (opMmyie, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QYHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3aJIaHMsL.

BBIOMHATE BBIYMCICHHS C WCIOJIB30BaHUEM (OPMYJ N-TO YieHa apupMETHYECKOH u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 337a4d

U3 pealibHOM KU3HHU (C MCIIOIb30BAHUEM KAIIbKYJISTOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne i/m Kourposbubie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
. Yucia v Beruncienusa. PanmonansHble 55 | bu6mmoreka [IOK
qycia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanueckue BbIpaXKEeHUs 27 1
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YpaBHEHUS 1 HEpABEHCTBA 20 1
https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Koopaunats! u rpapuku. @yHkunn 24 1
https://m.edsoo.ru/7f415690
bu6mmorexa [IOK
5 [ToBTOpeHue u 0600IIeHNE 6 1
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOT'PAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrposbuble IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15
https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM . bu6mmorexa [IOK
roKaszaresem https://m.edsoo.ru/7f417af8
; AnreOpanyeckue BoIpaKEHUSI. 5 . bubnuoteka [JOK
KBanpathsiii TpéxuneH https://m.edsoo.ru/7f417af8
A Anrebpanyeckue BoIpaKEHUSI. s . bubnuotexa [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBA. KBapaTHbie s | bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 3 bubnmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncrBa 12 1
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 Oynkuuu. OCHOBHbBIE TOHITHUS 5
https://m.edsoo.ru/7f417af8



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

bubmuorexa [JOK

9 Oynknuu. YucnoBsie PyHKIUN 9
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 [ToBTOpeHME U 0600IIEHNE 6
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 02

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/m Konrpoabnbsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
. Yucna v BeiunciieHus. JleiCcTBUTENbHBIE 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C ” . bubmmoreka [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo.ru/7f419d08
; VYpaBHenus u HepaBeHCTBA. CHUCTEMBI ” . bubmuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
5 DyHKINA 16 1
https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
6 Yucnoble MOCIEI0BATEIbHOCTH 15 1
https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 18 . bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne

n/n

Tema ypoka

ITonstue palOHAJILHOI'O YHUCJIa

KoaunuyecTBO 4acosB

Bcero

KonTpoJbHbIe

padoThI

IpakTuyeckue

padoThbI

Jlara

HU3YyYCHUA

DJIeKTpOoHHbIe U (pPOBbIE

o0pa3oBaTe/ibHbIE

pecypchl

Apudmernueckue neiicTBus ¢

paiuOHaJIbHBIMHU YU CJIaMU

Apudmernueckue neiicTBus ¢

pallnOHaJIbHBIMHA YUCIIaMHA

Apudmernueckue NeiCTBUS C

palroOHaJIbHBIMHU YUCJIaMHA

Apudmernueckue NeiCTBUS C

paloOHaJIbHBIMHU YUCJIaMHA

Apudmernueckre 1eHCTBHS C
paloHaIbHBIMU YHCIIAMU
CpaBHeHue, ynopsiJounBaHue
paIOHATIBHBIX YHCE
CpaBHeHue, ynopsiJounBaHue

pallOHAJIBHBIX YHUCECII




CpaBHeHue, ynopsiJouuBaHue

palluOHAJIbHBIX YHUCECII

10

CreneHnsp ¢ HaTypaJIbHBIM

IIOKa3aTejIeM

bubmuorexa [JOK
https://m.edsoo.ru/7{f4211de

11

CreneHnsb ¢ HaTypaJIbHBIM

IIOKa3aTcjiIeM

bubmuoreka [JOK
https://m.edsoo.ru/7f421382

12

CreneHb ¢ HaATypaJIbHBIM

IIOKa3aTcjiIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7{42154e

13

CreneHb ¢ HaTypaJIbHBIM

IIOKa3aTcjiIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

15

CreneHb ¢ HaTypaJlbHbIM

rokaszaresem
Pemmenrie oCHOBHBIX 3a/1a4 Ha
JIpOoOH, IPOLIEHTHI U3 PeaIbHOU

MIPAKTHKU

16

Pemenrie oCHOBHBIX 3a/1a4 Ha
JpOoOH, IPOIIEHTHI U3 PEATbHOU

MIPAaKTHKU

17

Pemrenrie 0CHOBHBIX 3a7a4 Ha
JpOoOH, IPOIIEHTHI U3 PEATbHOU

MPAKTUKH

18

Perrenyie 0CHOBHBIX 3a7a4 Ha



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

IpoOu, MPOLEHTHI U3 peaTbHON

IIPpaKTUKH

[Ipu3Haky 1eIUMOCTH, PA3JI0KEHUS

o Ha MHOXXUTEJIM HaTYPAIbHBIX YHCEIT
20 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YUCEIT
5 Peanbubie 3aBucumoctu. [Ipsimas u
oOparHas MPOMOPIUOHATEHOCTH
- Peanbubie 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIUOHATEHOCTH
-3 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
Y Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
55 KonTponbHas pabota mo Teme
"PanuoHanbpHbIE ynciia'
bubmuorexa [JOK
26 ByKkBeHHBIE BbIpaKEHUS
https://m.edsoo.ru/7f41feec
27 Dopmyisl
28 DopmyIibl
29 [Tepemennsie. JlonycTumbie



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

3HAYCHUA NICPEMCHHBIX

[IpeoOpazoBanre OYKBEHHBIX

bubmuorexa [JOK
30 BBIpQXEHUH, PAaCKpHITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
bu6mmoreka [IOK
31 BBIPQ)XEHUH, PACKPHITHE CKOOOK U
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMBIX
14 CBoiicTBa CTENEHU C HATYPaIbHbIM bubnnoreka [JOK
MoKazareieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmoreka [JOK
MoKa3areieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnuotexa [JOK
MoKa3areieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 MHorounexst
https://m.edsoo.ru/7f42276e
38 MHOTroO4WICHBI bu6mmoreka [IOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/7f422930

CnoxxeHue, BEIYUTAHUE,

bubmuoreka [JOK

» YMHOKEHUE MHOTOWICHOB https://m.edsoo.ru/7f422af2
Crnokenue, BEIYMTAHUE, bu6mmoreka [IOK

0 YMHOKEHUE MHOTOYWICHOB https://m.edsoo.ru/7f422¢cc8
CnoxeHue, BEIYUTAHUE, bu6mmoreka [IOK

4 YMHOKEHUE MHOTOWICHOB https://m.edsoo.ru/7f422fca
CrnoxxeHue, BEIYUTAHUE, bu6mmoreka [IOK

2 YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f423182
®opMyIbl COKpALIEHHOTO bubnuoreka [IOK

. YMHOKEHUS https://m.edsoo.ru/7f42432a
®opMybl COKpaALIEHHOTO bubnuoreka [IOK

“ YMHOXEHHS https://m.edsoo.ru/7f42464a
DopMyJIbl COKPALLIEHHOTO bubnnoreka [JOK

. YMHOKEHUS https://m.edsoo.ru/7f424¢c12
DopMyJIbl COKPAILIEHHOTO bubnnorexka [JOK

10 YMHOKEHUS https://m.edsoo.ru/7{4241d2
DopMyJIbl COKPAILIEHHOTO bubnnorexka [JOK

4 YMHOXEHHUS https://m.edsoo.ru/7f4251d0

48 Pasnoxxenne MHOrO4JICHOB Ha bu6mmoreka [IOK

MHOXHUTCIIN

https://m.edsoo.ru/7{423312



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

Paznoxenne MHOTO4YJIEHOB Ha

bubmuorexa [JOK

49
MHOXKHUTEIHN https://m.edsoo.ru/7f4237fe
PaznoxeHre MHOrO4wIeHOB Ha bubnmoreka [JOK
50
MHOXKHUTEIHN https://m.edsoo.ru/7f4239de
PasnoxeHre MHOro4IeHOB Ha
51
MHOXKHUTEIN
Kontponbnas paboTa mo teme
52
"Anrebpanyeckue BhIpaxkeHus"
VYpaBHeHHue, ITpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN
JInHeliHOe ypaBHEHME C OHOU
54 IIEPEMEHHOM, pEeIIEHNE JTMHENHBIX
YpaBHEHUH
JInHeliHOEe ypaBHEHME C OHOU
bu6mmorexa [IOK
55 IIEPEMEHHOM, pEIlIEHUE TMHENHBIX
5 https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeliHOe ypaBHEHME C OHOU
56 IIEPEMEHHOM, pEIlIEHUE TMHENHBIX
ypaBHEHUU
Pemenue 3aga4 ¢ moMoIIbIo bubmuoreka [JOK
57

ypaBHEHUH

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

Pemenue 3a71ay ¢ 1OMOIBIO

bubmuorexa [JOK

8 ypaBHEHUM https://m.edsoo.ru/7t420806
Pemenue 3a1a4 ¢ moMoIIbI0 bubmuorexa [JOK

> ypaBHEHHUM https://m.edsoo.ru/7t4209a0
Pemenue 3a1a4 ¢ moMoIIbI0 bubmuoreka [JOK

%0 YpaBHCHHIA https://m.edsoo.ru/7f420e6e

61 JInHeitHoe ypaBHEHHUE C IBYMS bubnuorexa [JOK
MEPEMEHHBIMH U €T0 rpaduK https://m.edsoo.ru/7f427¢32

6 JInHeiHoe ypaBHEHHE C IBYMS bubnuorexa [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JTIMHEHHBIX bubnmnorexa [JOK

o3 YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
Cucrema IByX TUHEHHBIX

o YPaBHEHHI C ABYMS IEPEMCHHBIMU
Cucrema IByX TUHEHHBIX

o ypaBHEHUH C IByMs IEPEMEHHBIMH
Cucrema IByX TUHEHHBIX

o0 ypaBHEHUH C IByMs IEPEMEHHBIMH

67 Pewrenue cucreM ypaBHeHUN Brbmaorexa [JOK

https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmuorexa [JOK



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

https://m.edsoo.ru/7f42865a

bubmuoreka [JOK
69 Pemenue cucrem ypaBHEHU
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pewrenue cucrem ypaBHeHU
7 KonTponbhas padota no teme bubnnorexa [HOK
"JluneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
bu6mmoreka [IOK
73 Koopaunara Touku Ha npsiMoit
https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
74 YucnoBble TPOMEXKYTKH
https://m.edsoo.ru/7{41dff2
75 YucnoBble TPOMEKYTKH
iy PaccrosiHre Mex1y IByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
- PaccrosiHre Mex1y 1ByMs TOUKaMHU
KOOPJAMHATHOU IIPSAMOM
-3 [IpsimoyronbHas cucrema bubnnorexka [JOK
KOOP/IMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
- [IpsimoyronbHas cucrema bubnnorexka [JOK
KOOpJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuorexa [JOK



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

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

[Tpumeps! rpaduKoB, 3a1aHHBIX

bubmuoreka [JOK

81
dbopmytamu https://m.edsoo.ru/7f41ed80
. [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
03 Urenue rpaduKOB peaibHBIX bubnnoreka [JOK
3aBUCHMOCTEH https://m.edsoo.ru/7f41ea24
" UYrenue rpa)ukoB peabHbIX
3aBUCUMOCTEN
bu6nmoreka [JOK
85 [Tonatue QpyHkuuu
https://m.edsoo.ru/7f41ef06
86 I'paduk Qynkmm
bu6mmoreka [IOK
87 CaoiicTBa QyHKIUI
https://m.edsoo.ru/7f41f078
bu6mmorexa [IOK
88 CaoiicTBa GyHKIUI
https://m.edsoo.ru/7f41f1fe
bu6mmorexa [IOK
89 Jluneitnast pyHkuus
https://m.edsoo.ru/7f427282
bubmuorexa [JOK
90 Jluneitnast pyHkuus
https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TUHEHHOM bubnuoreka [IOK



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

byHKIIUN

https://m.edsoo.ru/7{426d1e

[Toctpoenue rpaduka TUHEHHON

92
byHKIIUN
93 I'paduk pynkmm y =[x|
94 I'paduk pynkumn y =[x|
KonTponbhas padota no teme
o5 "Koopaunatsl 1 rpaduky. bubnnoreka [JOK
Oyukiun" / Beepoccuiickas https://m.edsoo.ru/7{41{50a
poBepouHas padboTa
HTorosast KOHTpOJIbHAs paboTa /
bu6nmoreka [JOK
96 Bcepoccuniickas npoBepouHas
https://m.edsoo.ru/7f429c6c
paborta
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METO/IOB Kypca 7 Kiacca,
000011eHNe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bu6mmorexa [IOK
98 METOJIOB Kypca 7 Kiacca,
https://m.edsoo.ru/7f429{32
000011eHe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
bu6mmorexa [IOK
99 METOJIOB Kypca 7 Kiacca,
https://m.edsoo.ru/7f42a0e0
000011IeHNe 3HaHU I
100 [ToBTOpEHNE OCHOBHBIX MOHATUN U



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

METOJIOB Kypca 7 Kiacca,

0000111eHNE 3HAHUHA

101

102

[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
METOJOB Kypca 7 Kiacca,

0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

MCTOHOB KypcCa 7 KJ1acca,

000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

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

bubmuorexa [JOK
https://m.edsoo0.ru/7f42a900



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoka Koutpoabsnble IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYEeHUS
padoThI padoThbI pecypcbl
bu6mmoreka [IOK
1 KBanpatHblii KOpeHb U3 YHCIa 1
https://m.edsoo.ru/7f42d452
5 [TonsiTre 06 MppaLMOHAIEHOM . bubnnorexa [HOK
quclie https://m.edsoo.ru/7f42eaaa
JlecsiTHuHBIC TPUOTMIKCHUS
. WppalMOHATIEHBIX YHCET :
JlecsTHuHbIC TPUOITHKCHUS
! HPPAIIMOHATIBHBIX YHCET :
5 JlelicTBUTENbHBIC YKCIIA 1
CpaBHeHME IEUCTBUTENBHBIX
¢ qyuceln :
CpaBHeHME IEUCTBUTENBHBIX
’ qyuceln :
Apudmerndeckuil KBaJpaTHBIN
5 KOpEHb :
9 YpaBHeHue BUaa X* = a 1



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

CoiicTBa apupMeTHUECKUX

bubmuorexa [JOK

10
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
" CaoiicTBa apumMeTnyecKux bubnmoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHUe YHCTOBBIX
bu6mmoreka [IOK
12 BBIPAYKEHHI, COJIEPKAILNX
https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHHU
[IpeoOpa3oBaHUe YHCTOBBIX
bu6mmoreka [IOK
13 BBIPAYKEHMI, COJIepIKAILIUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHHU
[Ipeobpa3oBaHre YHCTOBBIX
bu6mmoreka [JOK
14 BBIPAYKEHH, COJIEPKALLUX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[Ipeobpa3oBaHre YHCTOBBIX
bu6mmoreka [JOK
15 BBIPAYKEHHM, COJIEPKALLUX
https://m.edsoo.ru/7f42e¢262
KBaJIpaTHBIC KOPHH
bubmuorexa [JOK
16 CreneHs ¢ 11eJIBIM ITOKa3aTeaeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YUCIa.
17 Pazmepbl 00bEKTOB OKPYKAOLIETO bubnuorexa [IOK

Mupa (0T 3I€MEHTAPHBIX YACTHI]

70 KOCMHUYECKUX 00BEKTOB),

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



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

AJIUTCIIBHOCTD ITPOLCCCOB B

OKpY KarolleM Mupe

CBoiicTBa CTENEHH C IIETBIM

bubmuorexa [JOK

8 MoKa3areieM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
roKazaresem https://m.edsoo.ru/7f435648

20 CBoiiCcTBa CTETICHH C IICJIBIM bubnuorexa [JOK
roKazaresem https://m.edsoo.ru/7f435648

5 CBoiicTBa CTETICHH C IICJIBIM bubnuorexa [JOK
roKazaresem https://m.edsoo.ru/7f43599a
CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK

> MOoKa3areieM https://m.edsoo.ru/7f435ed6

23 KBanpatnslii TpéxuiieH

24 KBagparsslii TpéxuneH

5 Pasnoxenne kBagpaTHoro bubnnorexka [JOK
TpEXWIeHa HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38

Y Pasnoxenne kBagpaTHoro bubnnorexka [JOK
TpEXUIeHa HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbHas paboTa mo Temam

27 "KBanparusie kopHu. CTeneHu. bromorexa HOK

KBanpatubiii TpexwieH"

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



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

bubmuorexa [JOK

28 Anrebpandeckas 1po0b
https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMble 3HaUEHUS
30 MEePEMEHHBIX, BXOISIINX B
anreOpanvecKrue BEIPAKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandecKou 1podu https://m.edsoo.ru/7f4308e6
bu6nmoreka [JOK
32 Coxkpatienue apobeit
https://m.edsoo.ru/7f430a8a
bu6mmoreka [IOK
33 Coxkpatenue apobeit
https://m.edsoo.ru/7f430f44
bu6mmoreka [IOK
34 Coxkpaienue apooeit
https://m.edsoo.ru/7f430f44
CnoxeHne, BRIYATaHUE,
bu6mmorexa [IOK
35 YMHOKE€HHE U JCJICHUE
https://m.edsoo.ru/7f43128¢
anreOpandeckux aApooeit
CnoxeHne, BRIYATAHUE,
bu6mmoreka [IOK
36 YMHOXXEHHE U JIeTICHUE

anreOpandecKux aApooeit

https://m.edsoo.ru/7f4315¢c0



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

CnoxxeHue, BEIYUTAHUE,

bu6mmoreka [IOK
37 YMHOKEHHE U JCJICHUE
https://m.edsoo.ru/7f4318c2
anredpandecKux apooei
CrnoxeHue, BBIYUTAHUE,
bu6mmoreka [IOK
38 YMHOKE€HHE U JCJICHUE
https://m.edsoo.ru/7f431a20
anreOpandecKux aApooeit
[IpeoOpazoBaHue BBIpAXKEHUH,
bubmuorexa [JOK
39 coJiepKallIux anreopanvyecKue
https://m.edsoo.ru/7f43259c¢
npobu
[IpeoOpazoBaHue BBIpAXKEHUH,
bu6mmoreka [JOK
40 coJieprKallux anredpandeckue
https://m.edsoo.ru/7f432736
npobu
[IpeoOpazoBanme BhIpaXKEHUH,
bu6mmoreka [IOK
41 coJieprKalluX anredpandeckue
https://m.edsoo.ru/7f432736
npobu
0 KonTponbhas pabota no teme bubnnorexka [JOK
"Anreb6panyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 KBagparHoe ypaBHeHHE
https://m.edsoo.ru/7f42eela
bubmuorexa [JOK
44 HenonHoe kBanpaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHUE bubnmoreka [JOK



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/7f42eela

®opMya KOpHEH KBagPAaTHOIO

bubmuoreka [JOK

o YpaBHCHUSA https://m.edsoo.ru/7f42£158
dopmyiia KOpHEH KBaJIpaTHOIO bubmuorexa [JOK
Y YpaBHCHUSA https://m.edsoo.ru/7f42£3f6
®opMyna KOpHEW KBaPATHOTO bubnnoreka [JOK
* YpaBHCHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera Baomorexa HOK
https://m.edsoo.ru/7{42fef0
50 Teopema Buera buomorexa HOK
https://m.edsoo.ru/7f430076
Pemenue ypaBHeHUH, CBOIAIINXCS bubnmnorexa [JOK
! K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
Pemenne ypaBHeHUH, CBOASIIMXCSA bubnnoreka [JOK
> K KBaJ[paTHBIM https://m.edsoo.ru/7f43¢c3d0
[Ipocreiimme qpobHO- bubnnorexka [JOK
> panroHaIbHbIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme apoGHO- bubnuorexa [JOK
panroHaIbHbIE YPaBHEHUS https://m.edsoo.ru/7f432bbe
s Permrenune TeEKCTOBBIX 3a7a4 C bu6mmoreka [IOK

MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUN

https://m.edsoo.ru/7{42{75¢



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
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

56

Pemenue TEKCTOBBIX 33124 C

MTOMOMUIBIO KBaJIPAaTHBIX YpaBHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/7{42 {816

57

KonrponsHas pabora o Teme

"KBanparusie ypaBHEeHUA"

bubmuorexa [JOK
https://m.edsoo.ru/7{430112

58

59

JInHeHoe ypaBHEHHUE C IBYMS
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPHI peIlIeHUs] YPaBHEHUI B

OCIbIX YHCIIax

JIuneitHOe ypaBHEHUE C IBYyMs
[IEPEMEHHBIMH, €ro rpauk,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B

OEJIbIX YUCIaxX

60

JInHeitHoe ypaBHEHHE C IBYMS
MIEpEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHUs YpaBHEHUN B

OCJIBIX YUCIax

61

Pemenne cucreM nByX JTIMHEWHBIX

YpaBHEHUH C IByMsI TEPEMEHHBIMU

62

Pemenne cucreM nByX JTMHEWHBIX

YpaBHEHUH C IByMsI TEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX

YpaBHEHUI ¢ ABYMS IEPEMEHHBIMU



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

64

65

66

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUM C IBYMSI

INEPEMEHHBIMU

[Ipumeps! pelieHus cucTemMm
HEJIMHEHHBIX YPAaBHEHUM C IBYMSI

MNEPEMECHHBIMU

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPABHEHUH C

ABYMs ICPEMCHHBIMHA

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

67

68

I'padnueckas uHTEpHIpeTaLIns
YpaBHEHUs C JBYMs IIEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPABHEHUH C

ABYMS ICPEMCHHBIMHA

Perienue TEKCTOBBIX 3a/1a4 C

IIOMOLIBIO CUCTEM YPABHEHHUU

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

69

Perienne TEKCTOBBIX 33/1a4 C

IIOMOLIBIO CUCTEM YPABHEHHUM

70

Perienne TEKCTOBBIX 3a/1a4 C

IIOMOLIBIO CUCTEM YPABHEHHUU

71

YucaoBwie HCpaBCHCTBA U UX

CBOICTBa



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HOI ITepeMEHHOMN
JIuHeiiHbIe HEPABEHCTBA C OJHOM bu6mmoreka [IOK
7 MIEPEeMEHHON 1 UX PEIICHHE https://m.edsoo.ru/7f42¢692
JIuHeitnbIe HepaBEeHCTBA ¢ OJJHOM bu6mmoreka [IOK
7 MIEPEMEHHON 1 UX PEIICHHE https://m.edsoo.ru/7f42c840
26 JIuHeiiHbIe HepaBEeHCTBA C OJJHOM

IIEPEMEHHOM U UX pELICHUE

Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IEPEMEHHOM U UX PElICHUE : https://m.edsoo.ru/7f42¢cb88
Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM IEPEMEHHOM U UX PElICHUE : https://m.edsoo.ru/7f42cd2c

CucreMbl TMHEMHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELIEHUE

80

81

N306paxenue perieHus
JIMHEWHOT0 HEPaBEHCTBA U UX
CHUCTEM Ha YUCJIIOBOU IIPSAMOK
N300pakeHue peneHus
JIMHEWHOTO0 HEPaBEHCTBA U UX

CHUCTEM Ha YMCJIOBOM IPSMOM

bubnmoreka [JOK
https://m.edsoo.ru/7f42c9¢4

bubnmnoreka [JOK
https://m.edsoo.ru/7f42c9¢4



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

KonrponsHas pabora mo remam

82 "HepaBencta. Cucrembl
ypaBHEHUN"
bu6mmoreka [IOK
83 [Tonsitue pyHKIIN
https://m.edsoo.ru/7f433¢c12
" OO6nacTh onpenencHus u bubnuorexa [JOK
MHO>KECTBO 3HAUCHUN (DYHKIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'padux pyHKIHIN
%7 CaoiicTBa GyHKINHU, UX
oToOpaxkeHue Ha rpaduke
- UreHue u noctpoeHue rpadukoB
byHKIHMI
%9 [Ipumeps! rpadukoB GyHKIHH,
OTPaXKAIOIIUX PEATbHBIE MPOIIECChHI
OyHKIMH, OMMMCHIBAIONTUE MTPSAMYFO
bubmuorexa [JOK
90 1 00paTHYIO IPOMOPLHUOHATIBHBIE
https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpapuKu
91 I'unepOona
bu6mmoreka [IOK
92 ['unepbona

https://m.edsoo.ru/7f4343¢e2



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

bubmuorexa [JOK

93 I'paduk pynkmm y = x>
https://m.edsoo.ru/7f434572
Oyukmun y =x%,y =x3, y=Vx,y =
bubmuorexa [JOK
94 [X|; rpaduueckoe pemeHune
https://m.edsoo.ru/7f434d38
YPaBHEHUI U CUCTEM ypaBHEHHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOIOB KypCOB 7 U 8 KIIacCOB,
bubmuorexa [JOK
95 000011eHE 3HAHUH /
https://m.edsoo.ru/7f4371aa
Bcepocculickas npoepodHas
pabora
Hrorosas xoHTposbHAs paboTa /
bu6mmoreka [IOK
96 Bcepoccuiickas npoBepouHas
https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypCOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
bubmuorexa [JOK
98 METOJI0B KypcoB 7 U 8 KJIacCoB,
https://m.edsoo.ru/7f43736¢
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
bubmuoreka [JOK
99 METOJOB KypCOB 7 U 8 KJIaCCOB,

000011IeHNE 3HAHUHA

https://m.edsoo.ru/7f437510



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510

[ToBTOpEeHNE OCHOBHBIX MOHITHI U
100 METOJIOB KypCOB 7 U 8 KJIaCCOB,

000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
101 METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eHKE 3HAHUI

[ToBTOpPEHNE OCHOBHBIX MOHITHH H
102 METOJ0B KypcOB 7 U 8 KJIacCOB,

000011EHUE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

bubmuorexa [JOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne

n/n

Tema ypoka

Pammmonansnable yncnia,
HMppaloHaJIbHbIC YKCIIa, KOHEUHbBIC

1 OECKOHEYHEIE JCCATHYHBIC ,Z[pO6I/I

MHoxkecTBO HeﬁCTBHTeHBHBIX
YUCCII, HeﬁCTBHTeHBHBIe qHucjia KaK

OECKOHEUYHBIE ECATUYHBIE TPOOH

Bzaumuo OJHO3HA4YHOC
COOTBETCTBHUEC MECKIAY MHOXKCCTBOM
ILGI\/JICTBI/ITGJ'II)HLIX YHUCCII U
MHOXECTBOM TOYCK KOOpI[HHaTHOﬁ

IpsIMO

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue

padoThbI

Jara

HU3YyYCHUA

JIeKTPOHHBbIE U(PPOBHIE

o0pa3oBaTe/ibHbIE

pecypchl

CpaBHEHHE NEVCTBUTENBHBIX YHUCEIL,
apupMeTHUeCcKue TeHCTBUS C

JEHCTBUTEIIFHBIMY YHCIaMU

[Tpubnmxénnoe 3HaYeHNE

BCJINMYHHBI, TOYHOCTH HpHGHI/I)KeHI/IH

OkpyrieHue yncen




7 OkpyriieHue yncen
q [Ipukuaka u olleHKa pe3yJIbTaTOB
BBIUMCIICHUM
9 [Ipukuaka v OlIEHKa pe3yJIbTaTOB
BBIUMCIICHUM
Jluneiinoe ypaBHenue. Pemenue
bu6mmorex [IOK
10 ypaBHEHUH, CBOASIINXCS K
https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JInnelinoe ypaBHeHue. Pemenne
11 YpPaBHEHUH, CBOJAIINXCS K
JIMHEUHBIM
KBagparnoe ypaBHenue. Pemienue
bu6mmorexa [IOK
12 YPaBHEHUH, CBOAAIIMXCS K
https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemienue
bu6mmorexa [IOK
13 YPaBHEHUH, CBOJALLIMXCS K
https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
bu6mmorexa [IOK
14 bukBanpaTtHbie ypaBHEHUS
https://m.edsoo.ru/7f43¢3d0
bu6mmorexa [IOK
15 bukBagpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43¢3d0
16 [Ipumepsl perienust ypaBHEHUM



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

TPEThEN U YETBEPTOM CTENEHEN

Pa3I10KEHUEM HAa MHOXKHUTCIIU

[Ipumeps! perieHus ypaBHEHUN

17 TpPEThbEil U YETBEPTOM CTETICHEN
pa30KEeHUEM Ha MHOKUTEIIN
Pemenne npoOHO-paiOHATBHBIX bubnnorexa [HOK
8 ypaBHEHUI https://m.edsoo.ru/7f43c9b6
Pemenne npoOHO-paiOHATIBHBIX bubnnorexa [HOK
0 ypaBHEHUI https://m.edsoo.ru/7f43c9b6
Pemenue TekcTOBBIX 3a/1a4
20 anreOpanyeckKuM METOJI0M
Pemrenue TeKCTOBBIX 3a0a4
2! anreOpanvyecKuM MeTO0M
Pemrene TeKCTOBBIX 3a0a4
> anreOpanvdecKuM MeTO0M
KonTtponbHas pabora o Teme
= "YpaBHEHUs C OJTHOW MTepEeMEHHOI"
YpaBHeHuUE ¢ 1ByMs IEPEMEHHBIMU bubnmoreka [JOK
4 U ero rpaduk https://m.edsoo.ru/7f43d0b4
55 YpaBHeHUE € 1ByMs IEPEMEHHBIMU bubnmnoreka [JOK

U ero rpaduk

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



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

26

27

28

29

Cucrema ByX JIMHEHHBIX
YPaBHEHUI ¢ IByMs IEpPEMEHHBIMU

U €€ penieHne

CucremMa JIByX JTUHEHHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
U e€ penieHue

Cucrema IByX JIMHEHHBIX
YpaBHEHUI C ABYMS MTEPEMEHHBIMU
U e€ penieHue

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

U €€ pereHne

30

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a

JIPyroe — BTOPOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a

JIpyroe — BTOPOU CTENEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a

JIpyroe — BTOPOU CTENEHU

33

Pemienue cucrtem IByX ypaBHEHUH,



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

OJHO U3 KOTOPBIX JINHENHOE, a

Jpyroe — BTOPOM cTeneHu

I'paduueckas uaTEpIIpETAIIUSL

34 CHUCTEMbI YPAaBHEHUM C IBYMS
IIEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 33124
anredpandeckum crnocodom
36 Pemrenne TekCTOBBIX 3a/1a4
anredpandeckum crnocodom
37 KonTtponpsHast pabora o Teme
"CucreMbl ypaBHEHUN"
YucnoBble HEPABEHCTBA U UX
38 .
CBOICTBa
39 HucnoBsle HEPaBEHCTBA U UX bubnnoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIe HEPABEHCTBA C OJJHON bubnuorexa [IOK
MEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f43af08
Al JIuneliHbIe HEPABEHCTBA C OJJHON bubnuoreka [IOK
MEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f43af08
0 JIuneliHbIe HEPABEHCTBA C OJJHON bubmuorexa [IOK

MEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f43af08



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

CucreMbl TUHEHHBIX HEPABEHCTB C

43 OJHOI EPEMEHHON U X PElICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C
“ OJHOI IEPEMEHHON U X PElICHUE
CucreMbl TUHENHBIX HEPABEHCTB C
. OJIHOM IIEPEMEHHOM U UX PEIICHHE
KBagparHsle HepaBeHCTBA U UX bubnnorexa [JOK
40 pereHue https://m.edsoo.ru/7f43b098
KBagparHsle HepaBeHCTBA U UX bubnnorexa [HOK
Y7 pereHue https://m.edsoo.ru/7f43b21e
KBazpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
8 penienue https://m.edsoo.ru/7f43b5a2
KBanpaTHble HepaBeHCTBA U UX
v pelieHue
KBanpaTHbie HEpaBeHCTBA U UX
>0 pelieHne
I'paduueckas uaTEpIIpeTaIUS
bubmuorexa [JOK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMSI IEPEMEHHBIMH
I'paduueckas uaTEpIIpeTaIUS
52 HEPABEHCTB M CUCTEM HEPABEHCTB C

ABYMs ICPEMCHHBIMU



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

KontponbHast pabora o Teme

53
"Hepasencrna"
54 Kanparuunas ¢pynkuus, e€ rpagux bubmumorexa [IOK
U CBOIiCTBa https://m.edsoo.ru/7f4396c6
s Kanparuunas ¢pynkuus, e€ rpagux bubmumoreka [IOK
U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpagux bubnnorexa [JOK
U CBOMCTBaA https://m.edsoo.ru/7f4399b4
[Tapabosna, KOOpAUHATHI BEPIIMHBI
bu6mmoreka [IOK
57 napaboJibl, 0Cb CHMMETPUU
https://m.edsoo.ru/7f439eb4
napaboJIbl
[Tapabomna, KOOpAMHATHI BEPIIMHBI
bu6mmorexa [IOK
58 napaboJibl, 0Cb CHMMETPUU
https://m.edsoo.ru/7f43a03a
napaboJIbl
[Tapabosna, KOOpAMHATHI BEPIIMHBI
bu6mmorexa [IOK
59 napaboIibl, 0Cb CHMMETPHH
https://m.edsoo.ru/7f43alac
napaboIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
bubmuorexa [JOK
60 napaboIibl, 0Cb CHMMETPHH
https://m.edsoo.ru/7f43a31e
napaboIbl
61 [Tapabora, KOOpAUHATHI BEpPIIUHEI bubnuoreka [IOK

napaboIIbl, 0Cb CHMMETPHH

https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

napadoJIbl

[Tapabosna, KOOpAMHATHI BEPIIMHBI

62 napaboIibl, 0Cb CHMMETPHH
napaboJIbI
I'paduku pynkumit: y =kx, y =kx +
o3 b, y=k/x, y=x3, y=vX, y=[X]|
I'paduku pynkumit: y =kx, y =kx +
o b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y =kx, y =kx +
o b, y=k/x, y=x3, y=vX, y=[X]|
I'paduxu Gynkmmit: y =kx, y =kx +
o0 b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynkmmii: y =kx, y =kx +
o7 b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y =kx, y =kx +
8 b, y=k/x, y=x3, y=vX, y=[X|
KonTtponbHas pabora o Teme bubnuoreka [IOK
09 "@yHkuun" https://m.edsoo.ru/7f43ab84
ITonsaTue yucnoBoit bubmuorexa [JOK
70 M0CJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
71 3aanue Mociea0BaTEILHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

peKyppeHTHOM hopMynoi u

dbopMyII0# n-ro WieHa

https://m.edsoo.ru/7f43ebda

Apudmernueckas u

bubmuorexa [JOK

72 reoOMETpUYECKas MPOrPEeCCUN https://m.edsoo.ru/7f43ed7e
Apudmernueckas u bubmumoreka [IOK

7 TeOMETPHYECKas IPOTPECCHH https://m.edsoo.ru/7f43f3b4
DopMyJIbl N-TO YICHA
apuMeTHIECKOM 1 bubnuorexa [JOK

7 T€OMETPUUYECKON MTPOTPECCHH, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
®opMyIibl n-ro 4ieHa
apupMeTHIeCKON U bubnuoreka [IOK

7 FeOMETPUUECKOM MPOTrpeccHii, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N WICHOB
®opMyIibl n-ro 4ieHa
apudMeTUIECKOn 1 bubnuorexa [JOK

7o FeOMETPUUECKOHN MPOTpeCcCHil, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YICHOB
@opMyIIBI N-TO YJIEHA

. apupMeTHIECKON U bubnuoreka [IOK

reOMETPUYECKON ITPOrPECCU,

CYMMBI IIEPBBIX N YJICHOB

https://m.edsoo.ru/7f43{72¢



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

78

79

80

DopMyJbl N-TO YICHA
apupMeTHIECKON 1
reOMETPUUYECKON MPOrPECCUid,

CYMMBI ICPBBIX N YJICHOB

N3o00pakeHue 4IeHOB
apuMeTHIECKOM 1
r€OMETPUYECKON ITPOTrPeECCUi
TOYKaMH Ha KOOPJAMHATHOMN

IIJIOCKOCTHU

N3obpaxeHue 4ieHoB
apupMeTHIeCKOn U
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMHU Ha KOOPJAMHATHOU

IIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7{43{8a0

81

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI

poct

82

83

84

Ci10kHBIE TPOLICHTHI

CrnoXHEIS IMPOUCHTLI

KonTtponbHas pabora o Teme

"UucIoBRIE TOCIEA0BATEILHOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

bubmuoreka [JOK
https://m.edsoo.ru/7{440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHnue, 0600IICHNE 1
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUSA C
JIEUCTBUTEILHBIMH YUCIIAMHU,

qucioBad mnmpgamas

86

[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3alus 3HaHU.

HpOHeHTLI, OTHOIICHUA, ITPOIIOPIHNHU

87

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3als 3HaHU.

Oxkpyrienue, npuOIMKEeHNE, OlleHKa

88

89

[ToBTOpenue, o6obIIEHNE 1
cucTeMaTu3anus 3HaHu. Pemenue
TEKCTOBBIX 33714 apuU(PMETHUESCKUM

CII0CO00OM

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anud 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apu(PMETHISCKUM

CIIocoOoM

bu6nmoreka [JOK
https://m.edsoo.ru/7f443b12

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

90

[ToBTOpenme, 0600IIEHNE 1
cucTeMatusanys 3HaHui. Pemenne

TEKCTOBBIX 3a71a4 apU(PMETUYECKIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

CII0CO00OM

[ToBTOpeHnue, 0600IICHNE 1

CUCTEMAaTH3aLIMs 3HAHUH. bubmuorexa [JOK

! [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600IICHNE U
cHUCTEMaTH3alMsI 3HAaHUH. bu6mmoreka [IOK

2 [IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1
cHUCTeMaTU3alus 3HaHW. bubnuotexa [JOK

» [Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f444612
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1
cHUCTeMaTU3alus 3HaHH. bubnuotexa [JOK

. [IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPXEHHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIeHNE U
cucreMarusanus 3HaHU. OyHKIUK: bubnuoreka [IOK

» MOCTPOEHHE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMA

96 [ToBTOpEeHmE, 0600IICHUE 1 bu6mmoreka [IOK



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

97

cucremaTusauus 3HaHuil. OyHKIuu:

MIOCTPOCHHE, CBOMCTBA N3YYCHHBIX
byHKIMA

[ToBTOpEeHHE, 0000IICHUE U

cucremaTusanus 3Hanuil. OyHkuuu:

IIOCTPOEHNE, CBOMCTBA N3yUYEHHBIX

byHKIUH

https://m.edsoo.ru/7{444144

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

IToBTOpEHHME, 0000IICHUE 1

cucremaTusanus 3HaHuil. OyHKuuu:

IIOCTPOEHNE, CBOMCTBA N3yUYEHHBIX

byHKIHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6

99

100

[ToBTOpenue, o6obIIEHNE 1
cUcTEeMaTu3alus 3HaHUM.
['padmyeckoe penieHue ypaBHEHU N

U UX CUCTEM

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTH3aIlus 3HaHUH.
['padpuaeckoe pereHue ypaBHEHU I

U UX CUCTEM

bu6nmoreka [JOK
https://m.edsoo.ru/7f445516

101

102

HtoroBast KOHTpoJIbHAs paboTa

O00011eHUE U CUCTEMATU3 AL

3HAHUHI



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Koxa
MPOBEPAEMOro

pe3yJibTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM

06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1

1.1

1.2

1.3

Yucna 1 BEIUUCIIEHUS

BBIHOJ'IHSITB, coucTrasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

apn(bMeTqucxne HeﬁCTBHﬂ C paiMOHAJIbHBIMHU YU CJIaMU

Haxomuth ~ 3Ha4YeHWs]  YHUCIOBBIX  BBIPAKECHHM,  MPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUEHUN JAPOOHBIX

BBIp)XEHUH, coJlepKaIuX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH

[lepexomuts oT oaHOW (OpMBI 3amuUCH 4YHCeN K JAPYroi
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [ECSITUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECSITHUHYIO ApOOb)

1.4
1.5

1.6

1.7

1.8

CpaBHUBaTh U YIIOPSAI0UYNBATH PALIMOHAJIBHBIE YUCIIA
OxpyriaTs uncna

BBINONHATE NPUKMIKY M OLUEHKY PE3YJbTaTa BBIYMCIECHUN, OLICHKY
3HAYEHUUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBHUS €O

CTCIICHAMM C HAaTYpPaJIbHBIMHU ITOKAa3aTCIIIMU

HpI/IMCH}ITB MNPpU3HAKHU ACIIUMOCTH, PA3JIOKCHHUC HA MHOXUTCIIN

HaTypPaJIbHBIX YHUCCJI

Pemlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILIEHUEM BEJIINYMH, IIPONOPLUOHAIBHOCTBIO BEIINYUH,
MPOLICHTaMH, HHTEPIPETUPOBATh pPE3YyJIbTaThl pEIIEHUs 3aaad ¢
Y4ETOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH PacCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS




Hcnonp3oBarth  anreOpandecKkyr0 TEPMHUHOJOTMIO ¥ CHUMBOJIHKY,

> IIPUMEHSATH €€ B IPOLIECCe OCBOEHMsI yUeOHOIro MaTepuana
55 Haxonute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX
' 3HAYEHUAX NIEPEMEHHBIX
)3 BoemonHATe mpeoOpa3oBaHMs IEJNOTO BBIPAKEHHUS B MHOTOWICH
. MPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINOMHATE YMHOXEHHE OJHOWIEHA HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOTOWJIEH, NPUMEHATh (HOpMyJbl KBajapara CyMMBI M KBajpara
pa3HOCTH
OcCy11ecTBIATh pa3oKEHUE MHOTOUJIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOILIEro MHOXHTEJS, TPYNITUPOBKU CIaraeMbix,
pUMeHEHHsI (HOPMYJT COKPALIEHHOTO YMHOXEHUS
"6 [TpumensTh MpeoOpa3oBaHKsl MHOTOYWICHOB JJISl PELICHUS Pa3IMIHBIX
. 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEalbHON IPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKa3aTEIISIMU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHeHMS U HEPABEHCTBA
Pemrate JsMHENHBIE ypaBHEHUs C OJHOW IIEPEMEHHOMW, IPUMEHSSA
3.1 IIpaBUjIa Mepexoa OT UCXOJHOIO YPAaBHEHMS K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
35 [IpumensTp rpaduueckue METOAbl TPU PELIEHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl nap YUCe, ABJISIOMUXCS PEIIEHUEM JTUHEHHOT0
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOMN TIOCKOCTH IpauK JTMHEHHOTO YPaBHEHUS C
34 IBYMsI MEPEMEHHBIMH; MOJIb3YSICh TI'padUKOM, MPHUBOJIUTH TNPUMEPHI
pelleHns ypaBHEHUs
3s Pematp cucteMsl ABYX JIMHENHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU,
. B TOM 4ucCIIe rpaduyecKku
CocTaBnATh U pemarh JMHENHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHHUH MO YCIOBUIO 3aJa4M, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 33/1a4¥ MOJYUYeHHBIN pe3yabTaT




Koopaunats! u rpadpuku. OyHKImMu

4.1

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3allMCBhIBATh

YHCJIOBBIC IIPOMEXKYTKH Ha anre6pa1/1quKOM SA3BIKE

4.2

Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM

KOOpJMHATaM

43

Crpoutsb rpaduku tuHerHbIX GyHKuud. CTpouts rpadux GyHKIUN Yy

=[]

4.4

OnwuceBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIC 3aBHCHMOCTH MEXKITY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSHHE, LEHY, KOJHYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIbBHOCTD, BPCMA, 00BEM pa6OTBI

4.5

4.6

8 KJIACC

Kon
NpoBepsieMoro

pe3yJibTaTa

1

1.1

1.2

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYECHUIO €€ apryMeHTa

[lonumars rpaduueckuii crmoco0 MPENCTaBICHUS U aHAIN3a
nHbOpMAINY, W3BIEKATh WM WHTEPHPETHPOBATH HWHPOPMALUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble npeaMeTHBIEC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM

o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucaa u BEIYUCICHUS

Hcnons30BaTh  HayaJbHBIE  MPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJVICHUS U BBIYUCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMOI

[IpuMeHsATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaxXOJUTh KBaJpaTHble KOPHHU, HCIOJNB3YsS IPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIOJHATH MpeoOpa3oBaHUsl BBIPAKEHUH, COAEpKAIIUX

KBaApPATHLIC KOPHU, UCIIOJIb3Y A CBOMCTBaA KOpHeﬁ

1.3

Hcrmonp30oBaTh 3amucd  OOJIBIIMX W MaJBIX 4YHCEI C IIOMOIIBIO




JeCATUYHBIX Apo0eii u creneHei yrncna 10

2.1

2.2

Anrebpanyeckue BbIpaKEeHUs

HpI/IMCHHTB IIOHATHEC CTCIICHH C LCJIBIM II0Ka3aTCJI€M, BbIIIOJIIHATH
HpCO6p&30BaHI/I5[ BBIpa)KeHPIfI, coacpxamumx CTCIICHU C 1LOCIbIM

oKa3aTejieM
BeImonHATE  TOXACCTBEHHBIE  NpPeoOpa3oBaHMs  palMOHAIBHBIX
BBIPQKCHHII HA OCHOBE IMpPABUJI JACHUCTBHM HAJ MHOIOYICHAMH U

anreOpandecKuMu ApoOsIMHU

23

24

PacknanbiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

[IpumensaTh MpeoOpa3oBaHUs BBIPAKEHUM IS PEIICHUs Pa3IUYHBIX

3a/la4 U3 MaTCMaTUuKH, CMCIKHBIX IIPCIAMCTOB, U3 peaHBHOﬁ IIPpaKTUKH

ypaBHeHI/ISI H HCPABCHCTBA

3.1

Pemate sMHENHBIE, KBagpaTHbIE YpPAaBHEHHMS U  PALMOHAJIBHBIC
YPAaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMs

IICPEMCHHBIMU

3.2

3.3

[IpoBoauTh mpoCTEWIINE MCCIECIOBAHUSA YPAaBHEHUHM U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
NpeCTaBIeHUN (yCTaHABIUBAaTh, UMEET JM YpPaBHEHHE WJIM CHUCTEMa

YPaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe)

Ilepexoauts OT cnoBecHOW  (OpMyNIUpOBKHM 3amaun K €€
areOpandeckod MOJENH C MOMOILBIO COCTABICHHS YPaBHEHHS MU
CUCTEMbl ypaBHEHHUH, HWHTEPIPETUPOBATh B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHBIfI pe3yjibTaTt

3.4

[IpuMeHsATh CBOICTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLCHKH,
pelaTh JUHEIHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  PELICHUM

HCEpPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[lonumars ¥ uWCHONB30BaTh (YHKIUMOHAIBHBIE MOHSITHS M S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU 1O 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

o e€ rpaduky




Crtpouts rpaduku 3eMeHTapHbIX (YHKIUN BUA:

y=k/x

y
4.2 _
kix
, ¥ =x% y = X%y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMH IO €&
rpaguxy
9 KUIACC
Koxa
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMoro
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarTa
1 UYucna v BBIYUCIICHUS
. CpaBHUBaTh M yNOpSAAOYMBATH PALMOHAIBHBIE U HMppAalMOHAJIbHbBIE
' yucna
Boimonsate apudmMernueckue ASHCTBUS C pAallMOHANBHBIMUA YHCIaAMH,
1.2 coueTasl yCTHbIE M NUCBbMEHHBIE NPUEMBI, BBINIOJIHATh BBIYMCIECHUS C
UppalMOHATILHBIMU YU CIIaMU
13 HaxonuThs 3HaueHus cTeNeHEd ¢ LENbIMH II0Ka3aTeIsIMU U KOPHEH,
. BBIYHCIISTh 3HAYEHHSI YUCIIOBBIX BhIPAXKEHHM
14 OKpyrisTh NEHCTBUTENBHBIE YHCIIA, BBIIIOIHATD IPUKUIKY pPeE3yJbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHMSI U HEPABEHCTBA
51 Pemarp nuHelHblE W KBaJpaTHble ypaBHEHUS, YpPaBHEHUS,
. CBOJISIIIIMECS K HUM, TIpOCTeine TpoOHO-palliOHaIbHbIE YPABHEHUS
Pemrate cucteMpl IByX JIMHEWHBIX YPABHEHUH C IBYMs ITEPEMEHHBIMU
2.2 U CHCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE SABIISIETCS

JIMHENHBIM




23

24

Pemate TekcTOBBIE 337a4M anreOpandeckuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPAaBHCHUS WJIM CHCTEMBl IBYX YPaBHCHHUI C JBYMs

INEPpEMEHHBIMU

[IpoBoauTh mpocTellInEe HCCIEIOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHUH, B TOM 4YHCJIE€ C TpPUMEHEHUEM TrpauuecKux
MpeACTaBICHUN (HampuMep, YCTaHABIMBATh, UMEET JIM YpPaBHEHUE WU

CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemlatp  nuHEiHBIE  HEpPaBEHCTBA, KBAJApPATHHIE  HEPABEHCTBA,
M300paXkaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW IMPSMOM, 3alIMCHIBATH

peIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

2.7

Pemate cucTeMBl JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOHAOMME KBaJApaTHOC HCPABCHCTBO, I/I306pa)KaTI> pemicHuc
CUCTCMbI HCPAaBCHCTB Ha YHUCI0BOM HpﬂMOﬁ, 3allMCbIBATh PCHICHHUC C

IIOMOIIBXO CMMBOJIOB

Hcnons30BaTh HEpAaBEHCTBA MIPH PELICHUH PA3JIMYHBIX 3a/1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3yYeHHBIX ~ BUAOB.  [lokasbIBaTh
CXeMaTHYECKHU PacroOKeHUE Ha KOOPJIMHATHOMN TIIOCKOCTH rpaduKoB
dbyukumii Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOMCTBA (PYHKIIHUIL

3.2

[loka3piBaTh CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPJIMHATHON
TUTOCKOCTH TpaduKoB GYHKIWK Buaa y = YX, y = |X| U OmHCHIBAaTh

cBoOMcTBa (PyHKIUI

3.3

3.4

Ctpouts u wu300paxkarb cxXxeMaTH4eCKH TpaduKu KBaIPAaTUYHBIX
(GyHKUIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (QYHKIMHA MO HX
rpadukam

PacnioznaBate kBajpaTuyHylo (QYHKIUIO MO (Qopmysie, MPUBOIUTH
IpUMEpbl KBaJApPaTHUUYHBIX (DYHKIUH M3 peasbHOW XKHU3HH, (DUBHKH,

reOMETPUH

ApI/I(bMCTI/IquKa}I U IrCOMCTPHUYICCKAs MPOTpeCCUU

4.1

PacnioznaBath apuMeTndecKyro U reoMeTpUUYECKYI0 POTPECCHH MTPU

pa3HBIX criocobax 3agaHus




4.2

4.3

44

BEITIONHATE BBIYMCICHUS C HCIOJNB30BaHHEM (QOpPMYIT 7-TO YiICHA
apuMeTHyecKoil U reoMeTpUUECKOil MPOrpeccuii, CyMMbI MEPBHIX N

YJICHOB

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIIBHOCTH TOYKAMU Ha KOOpI[PIH&THOﬁ
IINIIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITIOCJICIOBATCIBHOCTAMU, B

TOM 4YHCJIEC 3aaayu H3 peaHBHOﬁ KHU3HU (C HUCIIOJIBb30BaHHUEM

KaJbKYJISTOPa, UU(POBBIX TEXHOJIOTHUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHANIBHOTO 4YHCIA, 3allCh, CPABHEHHE,
YHOPSAAOYMBAaHUE PALIMOHAIIBHBIX YNCEI
1 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
. peabHOM MPAKTHUKH HA YaCTH, Ha Ipoou
13 Crenenp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpa3oBaHue
' BBIP)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJBIINX YUCEIT
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJIE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PELICHUE 33/1a4 U3 PEaIbHOU MPAKTUKU
s [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJbHbBIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle TpsMas M oOpaTHas
' [PONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
51 IlepemeHHBIE, YUCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEeMEHHOU. JlomycTuMBbIe
' 3HAYEHUS NIEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (OPMYIIbL
' Brruucnenus no gpopmynam
)3 [IpeoOpazoBanrne  OYKBEHHBIX  BBIPQKEHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYpaJIbHBIM I1OKA3aTEIEM
55 OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Cllo)kKeHHE, BBIUUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
2.6 @opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI U KBaJIpaT pa3HOCTH.




dopmyJiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOWICHOB HA MHOXUTEIN

3 YpaBHeHnus

. VYpaBHeHHE, KOpEHb YpPaBHEHUs, IpaBWja IpeoOpa3oBaHMs ypaBHEHMUS,
' PaBHOCHJIBHOCTb YPaBHEHUN

39 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YPaBHEHHs, PEIICHUE JIMHEHHBIX YPAaBHECHUN

13 CocraBieHne ypaBHEHUN IO YCJIOBHIO 3a1ayd. Pelenue TeKCTOBBIX 3a1ad C
' IIOMOUIBbIO YPaBHEHUN

34 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK

Cucrema JByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHHH criocoOoM moJcTaHOBKH. IIpuMepsl pelieHus: TeKCTOBBIX
3aJa4 ¢ IOMOLIbIO CUCTEM yPaBHEHUN

4 Koopaunats! u rpaduku. OyHKImun

4.1 Koopaunara Touku Ha npsiMoi

42 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPIMHATHON
. IpsAMOit

13 [IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciucca U OpaAMHATA
' TOYKHM Ha KOOPJUHATHOM TIOCKOCTH

14 [Tpumepsl TpadukoB, 3anaHHbIX Qopmyiamu. UTeHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN

4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CoiicTBa GyHKUINN

4.6 Jluneiinas @ynkuus, e€ rpaduk. I'padux pyHkuum y = [x|

47 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUHU

8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucna 1 BBIYUCIIEHUS

1.1

KBagparueiii kopeHb u3 uucia. [loHsTHe 00 HppanvoOHATHLHOM YHCIIC.




JlecaTUUHbIE TPUOIMKESHUS UPPALMOHATIBHBIX YHCEI

CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K

1.2 MpeoOpPa30BAHUIO YUCIIOBBIX BBIPAXKCHUH W BBHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enbIM [TOKazareneM U e€ cBoiictBa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanyeckue BoIpaKEHUS
2.1 KBagpartHsiil TpéXuiieH, pa3iokeHue KBaJpaTHOro TPEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 Crnosxenue, BBIYMUTaHUE, YMHOXKEHUE, JIeTICHUE anre0pandeckux Ipooeit
24 PanmonanbHble BEIpaXXeHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
- KBagpatHoe ypaBHeHue, ¢opMyda KOpHEH KBaJIpaTHOIO YypaBHEHMS.
. Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOASAIIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreitmume 1poOHO-palIMOHATILHBIE YPaBHEHUS
I'padmueckas nHTEpnpeTanysi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPaBHEHUH C JABYMs NepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemennie TekCTOBBIX 3a71a4 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIMU
[lonartue ¢ynkuuu. OOIacTe oOMNpeAeNeHUs M MHOXECTBO 3HAYCHHH
4.1
¢ynkuu. CriocoObl 3ajaHus PYHKIMMA
4.2 I'padux ¢pynkumu. UreHre cBOMCTB GYHKIMU 1O €€ TpapuKy
4.3 [Tpumepst rpadukoB PYHKITHN, OTPAKAIOIINX PEeATbHBIE TIPOIIECCHI
14 @OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI IPONOPIHMOHAIbHBIC

3aBUCUMOCTH, UX TpapuKu




4.5 OyHKUIMU y =x% y = x°

4.6 Oyukmun y = [x, y = |x]|
4.7 I'paduaeckoe perneHue ypaBHEHHI U CUCTEM YPaBHCHUIA
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
| Yucna v BBIYUCICHUS
- ParyonanbHple uucia, HPpPAlMOHATIbHBIE YHMCIIA, KOHEYHblE U OECKOHEUHbIE
' JECATHYHBIE JPOOH
MHOeCTBO 1€HCTBUTENbHBIX YNUCEN, IEHCTBUTENIbHbIE YnCIa KaK OECKOHEUHbIE
1 JecsTHUHbIe ApoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
. JIEMCTBUTEIIbHBIX YHUCEI U KOOPAUHATHOU NpsiMO. CpaBHEHHUE ACHCTBUTENbHBIX
qucen
1.3 Apudmerndeckue 1eHUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npuOimkeHus, olleHKU. PazMeprl 00bEKTOB OKpY:KaIOIIEro MHpa,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpyXkaromeM wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuOIkeHus. Okpyrienue uucen. [Ipukuaka u omneHka
pEe3yJIbTATOB BBIYMCIIEHUN
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 YpaBHEHHUsI C OJHON TEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOASINXCS K KBaJpPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpaBHEHHMM TpETbed W
. YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 TpauK
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU
2.9 Pemenne cucreM IByX YpaBHEHMM, OJHO M3 KOTOPBIX JMHEHHOE, a Ipyroe —




BTOPOM CTEIEHU

2.10 ['paduueckas MHTEPIIPETAINS CUCTEMBI YPaBHEHHH € ABYMS IIEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a71a4 anreOpandecKumM CrocoooM

2.12 UYuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pelenne TMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOMN

2.14 Peuienue crucrem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN

2.15 KBagparHsle HEpaBeHCTBA

516 I'padmyeckas WHTEpHIpeTaisi HEPABCHCTB M CHUCTEM HEPABEHCTB C IBYMs
' epeMEHHBIMHU
3 OyHKUUU

. KBampatnunas ¢ynkunus, e€ rpaduk u cBoiictBa. [lapabona, koopAauHaTHI
' BEPILUHBI MTapadoibl, OCb CAMMETPUU TapalOIIbI

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pyukumii y=k/x, y = x° 1 UX CBOMCTBA

34 I'paduku pyHKUIUH , 1 UX CBOHCTBA
4 UYucioBbie OCIEI0BATEIFHOCTH

i1 Omnpenenenue U crnocoObl 3aJaHUsl YUCIIOBBIX TOCJEN0BaTeIbHOCTEN. 3a1anue
' MOCJIEI0BATENBHOCTH PEKYPPEHTHOM (popMyIioii u popMyIioil n-ro useHa

42 Apudmernueckass mporpeccus. Dopmynbl  n-ro  uigeHa apuPMETHIECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

13 I'eomerpuueckas mnporpeccus. @DPopMysibl #-TO WI€HA T'€OMETPUYECKOMN
' MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB

44 N300pakeHre YieHOB apu(METHUECKOW U TeOMETPUYECKOl mporpeccuii
' TOYKaMHU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBIA U KCITOHEHIIMATBHBIA POCT

4.5 CrokHbIE IPOLIEHTHI




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro

TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O

o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO,
ONEepallM¥ HaJ MHOXKECTBAMH;, YMEHHUE OIIepUPOBaTh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPH PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHne MHOXKECTB
JUIsL OIIMCAHMsl PealbHbIX MPOLIECCOB U SIBJICHUM, ITPU PELICHUH 3a1ady

U3 IpyruX y4yeOHbIX NIPEIMETOB

YMeHH€e OnepupoBaTh MOHATUSAMM: OIpPEACICHUE, aKCUOMa, TeopeMa,
JIOKa3aTelIbCTBO; YMEHUE pACIIO3HaBaTh HWCTUHHBIE M JIOKHBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKQ3bIBaHUM

YMeHHe onepupoBaTh MOHATHSAMHU: HAaTypaJbHOE 4YHCIIO, IPOCTOE M
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJIYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecaTu4Has ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAL[MOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHbI KOpEHb;
YMEHHE  BBINOJHATH JEWCTBUS C UYWCIAMH, CpaBHHUBAaTb U
yHOpAIOYMBATh 4YHUCJIA, IIPEACTABIATh YKCIA HAa KOOPAUHATHOMN
IPSIMOM, OKpPYIVIATH 4YHUCIIA;, YMEHHE JeNaTh IPUKUAKY U OLCHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apudMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETICHU
0oJbIlle E€IWHUIIBI; YMEHHE BBIMOIHATH pacuérel Mo Qopmymnam,
nmpeoOpa3oBaHus IENbIX, APOOHO-pAllMOHANBHBIX BBIPAKEHUN U
BBIPQXKECHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa Ha MHOXKUTEIH, B

TOM 4HCJI€ C UCHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaApaToB U




KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM NEPEMEHHOHM, 4YHMCIOBOE€ HEPAaBEHCTBO, HEPABCHCTBO C
IIEPEMEHHOM; YMEHME pEIlaTh JMHEHHbIE U KBaJpaTHbIC YPaBHEHHS,
IpOOHO-pALlMOHAIbHBIE YPABHEHUS C OJHOM INEpEeMEHHOH, CHCTEMBbI
JBYX JIMHEHHBIX YpaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIe M JPOOHO-pAllMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM YHCJIE IIPU PEIIECHUU 3a/1a4 U3 APYTUX [IPEIMETOB
U TPaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
NpSIMYI0 UM KOOPJIMHATHYIO IUIOCKOCTb JJIsi WM300pa)K€HUsl pelIeHui

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIUU, HYIU
byHKIIUY, MIPOMEXKYTKH 3HAKOITOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yObIBaHUs, HauOOJbIIEC M HAUMEHbIIECEC 3HAYCHUS
byHKIUY; yMEHHE OIIepupPOBaThH TOHSITHSIMHU: npsimast
MPOIOPLIMOHAIBHOCTD, JUHEHHAs (QYHKUMsI, KBaJpaTH4Has (DyHKLIUSA,
oOpaTHass TPOMOPIIMOHATBLHOCT, TMapaboiyia, Trurnepoosa; yMeHUe
cTpouTh rpaduku GyHKIMM, UCTIOIB30BaTh TPAadUKH ISl ONIPEACIICHHS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEU, NIl peUIeHUs 3adad U3 JPYTux
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HU; YMEHHE BBIPAXKATh

dhopmynaMy 3aBUCUMOCTH MEXKTy BETUIMHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckas U TE€OMETpUYEcCKass  IMPOTPECCUU;  YMEHHUe
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATEIBbHOCTEHN, (OPMYINBI CyMMBI U
oOmiero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YHCIEe 3aJa4 U3 JAPYTux

y‘-IC6HBIX MNpeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HA MPOLEHTHI,
JOJAM W 4YacTH, JBWXKEHHE, paboTy, ILIeHy TOBapOB M CTOUMOCThb
MOKYIIOK M yCITYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); yMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHHs, HEpPAaBEHCTBA M CHCTEMBI 110 YCJIOBHUIO  3a/auH,
HCCIIeIOBaTh MOJYYEHHOE PEIIeHUE U OIICHHWBATh MPABONOJA00HOCTh

IIOJIyYEHHBIX PE3YJIbTATOB




YMeHue onepupoBaTh MOHATUAMU: UTYpA, TOUYKA, OTPE3OK, MpsiMasi,
Jyd, JJOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUU TPEYrOJIbHUKH, HPSIMOYTOJIbHBIA TPEYroJbHUK,
MennaHa, OUCCEKTpUca M BBICOTa TPEYTOJbHHMKA, UYETHIPEXYTOJIBHUK,
napajuiesiorpaMMm, pomM0, HOpSIMOYTOJIBHHMK, KBajJparT, Tpamnenus;
OKPYHOCTb, KpYT, KacaTeiabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HU, Ha HAXOXKJIEHUE I€OMETPUYECKUX BEJIMYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB
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YMeHHne OomnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; IAPAUIEIbHOCTh M NEPIEHAUKYJSPHOCTh MPSMBIX,
Yrojl MEXAY NIpPSAMBIMHU, NEPIECHIUKYJSAP, HAKIOHHAS, IPOEKIUA,
nonobue ¢uryp, moJoOHbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M TNPSAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napauieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX B

OKpY KaroIleM MUupe

11
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YMeHue omnepupoBaTh MOHSTUSAMM: JUIMHA, PACCTOSHUE, YIOJ
(BeqiMuMHA yryla, CUHYC U KOCHUHYC yIjla TpEyrojbHHUKA), IJIOLIa/ib;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl TepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
MPSIMOYTOJIBHOTO MapajuleJieNue1a; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIUIOB TPEYIOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSTHUM, IUTOIIAAeH

YMmenue wu3zo0pakaTh IUIOCKMEe (UTYpHl M HMX KOMOWHAIMH,
MIPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OITMCAHUIO
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YMeHne  omepupoBaTh MOHATHSAMHU:  IPSMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE IPOU3BEACHUE BEKTOPOB;

YMCHHUC HCIOJIb30BATbL BCKTOPbBI W KOOPAWHATHI AJId TPCACTABJICHUA




JaHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYyTruX Y4eOHBIX

MIPEeIMETOB U PEalIbHOM KU3HU

14

15

16

YMeHue omnepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U  KPYIOBbIE
auarpamMmbl,  TaOnMUIBL,  cpeaHee  apudMeTHdyeckoe, MeAHaHa,
HauOoJblllee W HaMMEHbIEe 3HAUCHHS, pa3Max YHCIOBOrOo Habopa;
YMEHUE  U3BJEKaTh, HWHTEPIPETUPOBATH H  MPEoOpPa3OBBIBATH
uHpOpMAIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JUarpaMmax,
OTPaKaKOIyI0 CBOMCTBA M XapaKTEPUCTHUKU PEATbHBIX IPOLIECCOB U
SIBJICHUM; yMEHHE pacllO3HAaBaThb HW3MEHYMBBIE BEIUYMHBI B

OKpY KaroIleM MUupe

YMeHue omnepupoBaTh MOHSATHSAMHU: CIyYalHBIA OMBIT (CIIy4aiHbIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy9aifHOTO OTIBITA, CIIy9ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMCHHE HAXOJHWTh BEPOSTHOCTH CIIYYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCHOIb30BAHUEM
MpaBWJIa YMHOXXCHUS, YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITHI W SIBJICHHI, IMOHUMATh POJIb MPAKTHYECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMmenue BBI6I/IpaTB HO)IXO)IHH_II/Iﬁ I/I3y‘leHHBII>’I METOH JIs1 PCHICHUSA
3aaa4yd, NpPUBOAWUTHL NPUMEPLI MATEMATHYCCKHUX SaKOHOMepHOCTeﬁ B
IprUpoaAcC M KMU3HH, paACIIO3HABATH MPOABIICHHUEC 3aKOHOB MAaTCMATHKHU B
HUCKYCCTBC, OIHMCHIBATb OTACJIBHBIC  BBIAAIOIIUCCA  PE3YyJbTAThI,
NOJIYUCHHBIC B XOJC pPAa3BUTHA MATCMATHKHU KaK HAYKH, IIPUBOIAUTH
MNPpUMEPBI MATCMATUYCCKHUX OTI(pBITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMHPHOU UCTOPHUH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHblie 1 nenbie yucina. [Ipu3Haku AeIMMOCTH LEIbIX YHCel

1 OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' NepUOANYECKHE TpOooH

3 Pannonaneubie uucina. ApudMeThyeckue Omepalud ¢  palrdoOHATbHBIMU
' YUCIAMHU

L4 JleiicTBuTenbHbIe Ymclia. ApUPMETHYCCKHE OIEpali C JeHCTBUTEIHHBIMU
' YUCIAMHU

s [Ipubmmx€HHbIE BBIYMCICHUS, TpPaBWIA OKPYIJICHUS, NPHUKUIKA M OICHKA
' pe3ysbTaTa BbIYUCICHUN

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BBIpQXKEHUS (BBIPAKEHHS C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM mnokaszatesneM. CTENEeHb C PALMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeneHn

2.3 MHoro4IeHb!

24 AnrebGpanueckas ApoOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. HencrBus c
' apuQMEeTHUECKUMHU KOPHSIMH HAaTypajJbHOU CTETICHH
3 YpaBHEHUs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmMoHanbHbIE ypaBHEeHHs. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHUU

39 Ilensie w npoOHO-parMoHAIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 UYucnoBble NOCIE0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIE0BATEILHOCTEHN

4.2 Apudmerndeckass u reoMerpudeckas mnporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMH
OyHkUsa, cnocoObl  3amanms  GyHKiuu. ['paduk  PyHkmuu. OO6nacTh
olpesieNIeHusl U MHOKeCTBO 3HaueHuil pyHkiuu. Hynu @ynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Haunbosbinee W HauMeHblllee 3HaueHHE (YHKIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPSIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroyibHUK
7.3 MHoOroyrojasHuKu
7.4 OKpy’KHOCTb U KPYyT
7.5 H3mepenne reoMeTpudeCcKux BEIUYHH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






