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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPyrux AUCLHUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHUs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs HaydyHBIX TPEACTABICHUH O TPOMCXOXKIEHUH M CYIIHOCTU
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATb CBOM
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecrneynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYeCcKHe JTuHuM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpPaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €To JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMHM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIs JlabHEHIEro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIICHHUS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XH3HU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbIM  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKkKe
JanpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PpaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuaia CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNibl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoleilt K
apyroi. IloHATHE paMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPSAAOYUBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTelleM: OIpeJesieHHe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOJBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIL.

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

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorousieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHMs, IIpaBUia NMpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpapuk. Cucrema AByX JMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[TprMepsl pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTosiHue Mmexny aByms
TOYKaMU KOOPAUHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcuucca M opJuHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcuMoOcTel. llonartue Qynkuuu. I'papuk ¢yHkuuu. CpolicTBa (QYHKIIHIA.
Jluneiinas ¢pynkuus, e€ rpaduk. ['padux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BBIYMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHUST UpPAaLMOHANbHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEH U MX
IpPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

CreneHs ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHJapTHas 3alKiCh YHCIIA.

Auredpanyeckue BbIpaKeHHUs

KBaaparHbIil TpEXUIECH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHue,
BBIYUTAHNE, YMHOXKEHHE, JeJCHNEe ainredpandeckux ApoOeil. PammonanbHble BBIpQKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
palOHAIbHbIE YPABHEHUS.

I'paduueckass uHTEpIpeTalls YpaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPAaBHEHUH C JBYMs IN€pEMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEHMHBIX YpaBHEHHM ¢
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3a/jay anredpandeckuM CrocoOoM.

YucnoBsle HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeElHbIE HepaBeHCTBA € OJIHOM mepeMeHHOU. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKUUHA

[Tonsitue Gpynkuuu. O6GnacTe ONpeaesieHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB PyHkumu no e€ rpaduky. [Ipumeps rpagukos
(GyHKIMH, OTpa)XarolMx peaibHble IPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yrkumpn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe pelreHue ypaBHEHNI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucjaa 1 BLIYHCTIECHUS

PanmonaneHbie uncia, UppallMOHANBHBIE YHCTA, KOHEYHbIE U OCCKOHEUHBIC NIECATUYHBIC
npobu. MHOXECTBO JeHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OECKOHEUYHbIe
JecATUYHbIe  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEUCTBUTENIbHBIX YUCET U KOOPAUHATHON MPSIMOIA.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JCHCTBUTEIHHBIMU
YHUCIIaMH.

Pa3zmepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, IIUTEIHHOCTH TMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v oLieHKa pe3yJIbTaTOB BHIYUCICHHM.



YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMH, CBOJSIUMXCA K  KBaJpaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TPEThed M YETBEPTOW CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-paliOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMsI IEpeMEHHbIMH U ero rpa¢uk. PemieHune cucteMm IBYX JMHEWHBIX
YPaBHEHHH € ABYMs IIEPEMECHHBIMHU. PellleHne CUCTEM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cterneHu. I'paduueckas MHTEpPIpETaLUs CUCTEMbl YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3a7au anreOpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OAHOM IEPEeMEHHOW. PemeHue cucCTeM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cBoiictBa. [lapaGoma, KOOpAMHATHI BEPITHHBI
napaboJibl, 0Ch CAMMETPHUH TapadoIblL.

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

Yucii0BbIe NMOCIEA0BATEILHOCTH U NPOrPECCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoit u hopmyoit N-ro 4ieHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  Dopmynbl  N-TO 4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuil, CyMMBbI IIEPBHIX N YWIEHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuii TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHEHHBIN 1 SKCIOHEHIIUAIbHBINA pOCT. ClI0KHbIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TFOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTH)KEHUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHME€ B PELICHUM INPAKTUYECKUX 3a/ad MaTeMaTU4ecKOi
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpOQecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPHUPOAbBI U O0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCcKOll HaykKu Kak cdepbl 4elIOBEYECKOM [eATeNbHOCTH, 3TaloB €€ pa3BUTUSA U
3HAYMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKAa pedeKkcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIsl pelleHus 3ajad B obiactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U MyTel UX pelieHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpe,Z[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOcH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTHPOBATb NPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHbIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBIABISTH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHUHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJIEHUSX U YTBEPXKIACHUSAX, MpeajiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JieNiaTh BBIBOJABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh JIOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUN (MpsMble U  OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTHU4ecKux (HaKToOB, BBICTpAaUBaTh apPryMEHTALMI0, MPUBOAWTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus1, BEIOMpaTh Hanboee MOAXOIAIIUN ¢ YUETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

® JCIOJIb30BaTh  BOIMPOCHI  KAaK  HCCIEAOBATEIIbCKUW  WMHCTPYMEHT  TO3HAHUA,
dbopmynupoBath BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBAaTh MCKOMOE H JaHHOe, (OpMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSTENIbHO COCTaBIICHHOMY IIJIAHY HECIOXXHBIA HIKCIIEPUMEHT,
HeOOJIbIIOE HCCIEA0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Yy COOO0M;

® CaMOCTOATENHHO (OopMyaupoBaTh OOOOIIEHUS W BBIBOJABI IO  pe3yjbTaTaMm
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (OpMy MpeAcTaBiieHUss HHYOPMALIMK U UIUTFOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATH U ()OPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU M LEISIMU
oOmieHusi, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHs] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1e 00CYX/IeHHUS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAaeMON TEMBbI, TPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABIIAThH CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GopMyIrpoBaTh
pa3HorIacusi, CBOU BO3pPaKEeHUS;

MIPEACTABIIATh PE3YJbTATHl PEIICHUS 3a]1auM, YKCIIEPUMEHTA, UCCIIEI0BAHMS, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlMU U
0COOEHHOCTEHN ayAUTOpUH;

NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAHIHOW M MHAWBHUIYAJIbHON pPabOThHI
IIPU pEIIEHNU yYeOHbIX MaTEMaTUUECKUX 3ajiay;

IPUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOMN
paboThl, pacmpenensTh BHIbI paboOT, JOroBapuBaThCA, OOCYXAAaTh MpoLecc |
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCyxkaeHHs, OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJ€HAMH KOMAaH]Ibl, OLIECHUBATh KaueCTBO CBOErO BKJa/a B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOLIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ysibTaTa pPeleHus
MaTeMaTU4YeCKOU 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE pPe3ysbTaTa JEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUAM,
OOBSICHATh MPUUYMHBI JOCTHXKEHHUS WM HEJOCTMXKEHUS 1€, HaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenus B 7 KJjacce oOy4aromuiicsi MOJIYYUT CIEAYIOLIUME IpeIMEeTHbIE
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTh, coueTas yCTHbIE W MHCbMEHHBIE MPHUEMBI, apuQMeTHYeCKHue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI M
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YKCeN K APYroi (MpeoOpa3oBbIBATH AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUW, OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3JI0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYICHAa HAa MHOIOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pa3ioKEHNE MHOTOWIEHOB HA MHOMKHUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&éHHOro
YMHOKCHHS.

[TpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB Ui pEUIEHMs] pPA3jIMYHBIX 3aj1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHOM IMEPEMEHHOM, NMPUMEHSA MpaBWja Mepexona OT
HUCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHnsTh rpaduueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIONIMXCS PEIICHNEM JTMHEHHOTO YPAaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHMH MO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJy BEIMYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOyuenuss B 8 kiacce OOydarOMIMICS TMOJYYUT CIEAYIOIIUE MPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HM300pakaTh [EHCTBUTEJIbHBIE YHUCJIAa TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCTIOIb3Ys CBOMCTBA KOPHEH.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHU, COIEPIKALUX CTENIEHU C LIEJIbIM [T0OKA3aTEIeM.

BBINONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHMs pAlMOHAIBHBIX BBIPRKEHUH HA OCHOBE
npaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBagpaTHBINA TPEXUJIEH HA MHOXKHUTEIH.

[TpumensTh 1TpeoOpa3oBaHUsl BBIPAKEHUW ISl pEIIeHUs pa3IuYHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YpPaBHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
CHUCTEMa YpaBHEHMH peIlIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
MOMOIIBI0 COCTABIICHUS YPaBHCHHSI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHUS, OILICHKH, PEllIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEPEeMEHHOM U HUX CHCTEeMbl, JaBaThb TIpadUUYECKyl HIUTFOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHAIBHBIE TMOHATHS W S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYCHHUS), ONPEACNATh 3HAYeHHE (PYHKIHMH IO 3HAYCHHIO apryMEeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLMH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIUCBIBATb CBOICTBA YHCIOBON ()DYHKLHH 1O €&
rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOyyaromuiicss MOJIY4YUT CIEAYIOLIUME MpeIMEeTHbIE
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHUBATH U YIOPSAIOUNBATH PAllHOHATIbHBIC U UPPALIMOHAIILHBIE YUCIIA.

BrmonusaTe apudmeTnueckue ASHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHbIC U
MUChMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIIMIOHATHHBIMU YHCIIAMH.

Haxoaute 3HaueHMs CTETEHEH ¢ IEeNbIMU TOKA3aTeIsIMA M KOPHEH, BBIYUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKECHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH MHPUKHUIKY pe3ylbTaTa BBIYUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJIpaTHBIC YpPAaBHCHHS, YypPaBHEHUS, CBOSINHACCS K HUM,
npocTeiiiue ApoOHO-palMOHAFHBIE YPABHEHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS WJIM CUCTEMBI IBYX YpaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH TpOCTEiilINe UCCIEA0BAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh pelIeHHe
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate cucTemMpl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YHCIOBOW MPSIMOIA,
3aMMCBIBATh PEIIEHUE C TOMOIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOM M1ockocTh rpadukoB GpyHkiwil Buga: Y = kx, y =kx + b, y = k/x, y = ax2 + bx +
C,y=x3, y= VX, y = |X|, B 3aBucHMMOCTH OT 3HA4YeHUI KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHIA.



Crtpouts M nM300paXkaTh CXEMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacno3naBare  kBagpatuyHylo (QyHKIUIO 10  (opmyie, TPUBOAUTH IMPHUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMONMHATE BBIYMCIICHHUS C HUCIONB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMEeTPUYECKON IPOrpeCcCuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 337a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 9 bu6mmoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 A 27 1
ArCOPAHCCKHE BIPaxCHHA https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 2
3 YPaBHCHHS  HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAMHATS! H rpauicH. PynKitn https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHe 1 0600meHKe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 . 0

[NPOTPAMME



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 JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKue BoIpaKCHUS. 5 1 bubnnoreka [JOK
KBaaparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubnnorexka [JOK
5) 15 2
ypaBHEHUS https://m.edsoo0.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUIA https://m.edsoo0.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.eds0o.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 102 7 0

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 1 bu6nmmoreka [IOK
quca https://m.edsoo0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmuorexa [HOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 2 ﬁ:tf::?/?;.?:;i?rﬁ/? £419408
bu6mmoteka [IOK
> Dyt 16 1 https://m.edso0.ru/7f419d08
6 YucoBble MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 bu6nuoreka [IOK
3HaHHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 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 IINTAHUPOBAHHUE

7 KJIACC
N Kosaun4yecTBo 4acoB Jlara JJIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypcbl
1 [TonsTHE paniMOHANBHOIO YKCIIA 1
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernaeckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
5 Apudmernueckue T1eUCTBUS C 1
paroHaIbHBIMU YHCIAMU
6 Apudmernueckue NeHCTBUS C 1
palMoHATBHBIMH YHCTIAMU
7 CpaBHeHue, ynops10uMBaHueE 1
palMOHATBHBIX YHCEIT
3 CpaBHeHue, ynops/104MBaHue 1
paIMoOHaTbHBIX YHCE
9 BxojHas KOHTpoIbHAS paboTa 1 1
10 Crenenb ¢ HaATYpaJIbHBIM 1 bubnmoreka [JOK
HoKa3arenem https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTYpaJIbHBIM 1 bubnmoreka [JOK
MoKazareieM https://m.edsoo.ru/7f421382
12 CreneHnsb ¢ HaTypaIbHBIM 1 bubnnoreka [JOK



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

IIOKa3aTciIceM

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

CreneHb ¢ HaTypaIbHBIM

bu6mmoreka [JOK

13 HIOKa3aTeseM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM
Pemenne ocHOBHBIX 3a/1a4 Ha

15 IpoOu, IPOLIEHTHI U3 peabHON
MIPAKTUKU
Pemienne oCHOBHBIX 3a/1a4 Ha

16 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPAKTUKU
Pemennie o0CHOBHBIX 3a/1a4 Ha

17 JIpOOH, IPOLICHTHI U3 PEATbHOU
MIPAKTUKU
Pemrenne ocHOBHBIX 3a/1a4 Ha

18 IpoOu, IPOLEHTHI U3 peabHON
MIPAKTUKU

19 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT

20 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAIbHBIX YHCEIT

21 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMOPIUOHATEHOCTH

29 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOIMOPIIMOHATBHOCTH

93 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

24 Peanbnble 3aBucumMocTtu. [Ipsamas u



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

oOparHast MPOMOPIUOHATEHOCTH

KonTponbhas pabota no teme

25
"Panmonaneuslie yncna"
26 BykBeHHbIE BBIpaKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 dopmybl
29 IIepemennsle. JlonycTumele
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanne OyKBEHHBIX
30 BLI:pamFe)HHI?I paCKpZITI/IC CKOOOK U bubnmorexa IOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BI:II)pa)KI;HI/Iﬁ paCszlme CKOOOK U Bubmorexa IOK
’ https://m.edsoo.ru/7f41fd70
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
IIpeoOpa3oBanue OyKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeoOpazoBanrie OyKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPaJIbHBIM bubmuorexa [JOK
MoKa3areseM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
HOKa3aTesIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK

IIOKa3aTcjIeM

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



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

bubmuoreka [JOK

37 Muororer: https://m.edsoo.ru/7f42276e

bubnmoreka [JOK
38 Muororer: https://m.edsi.ru/7f422930

39 Crnokenue, BEIYMTAHUE, bu6mmoreka [JOK
YMHOKEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422af?2

40 Crnoskenue, BLIYMTAHUE, bubmuoreka [JOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

a1 Crnoskenue, BbIYUTAHUE, bubmuoreka [JOK
YMHO)KCHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BEIYUTAHUE, bu6mmoreka [JOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo0.ru/7f423182

43 DopmyJIbl COKPAIIEHHOTO bubnmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7f42432a

44 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHOXCHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpaIEHHOTO bu6nuorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12

46 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHOXKCHUS https://m.edsoo.ru/7f424fd2

47 @opMyIbl COKpaALIEHHOTO bub6nuorexa [IOK
YMHOXCHUS https://m.edsoo0.ru/7f4251d0

48 Paznoxenre MHOrO4IEeHOB Ha bubmuorexa [JOK
MHOXHUTEITN https://m.edsoo0.ru/7f423312

49 Pasnoxxenre MHOrO4JICHOB Ha bu6mmorexa [JOK
MHOKHTETH https://m.edsoo.ru/7f4237fe

50 PaznoxxeHrne MHOTOYJICHOB Ha bu6nmoreka [JOK

MHOXHUTEIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
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
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Pazioxenne MHOTOYJIEHOB Ha

ol
MHOXKHUTEIHN
59 KonrponsHas pabora o teme
"Anredpanyeckue BbIpaxeHus "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUIILHOCTb YpaBHEHUN
JIuneliHoe ypaBHEHME C OJHOM
54 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
JInHeliHOEe ypaBHEHHE ¢ OOHOU
95 HepeMeHHO}I;Ip pelieHue HHﬂHeﬁHBIX bubnmorexa LIOK
o https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 MEPEMEHHOH, pelleHIe TMHEHHBIX
YpaBHEHUU
57 Pemienune 3ama4d ¢ IOMOIIBIO but6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
50 Konrtponsnas pabdora 3a 1 bubnuorexa [IOK
MIOJTYTOJIHE https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubmuorexa [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMsI bubnuotexa [JOK

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a



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

Cucrema 1ByX JTUHEHHBIX

bubmuoreka [JOK

63 YpaBHEHHI C IBYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
65 Cucrema ziByx JIMHEUHBIX
YpaBHEHUII ¢ IByMs IEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX
YpPaBHEHHI C TBYMSI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubnmorexa IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI Bubmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubnmorexa IOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
79 KonTponbhas padbota no teme bubnuorexa [JOK
"JIuneitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubamorexa IOK
https://m.edsoo.ru/7f41de76
bu6nuorexa [IOK
“ Huerosie npomexy Tt https://m.edscI)lo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mex1y IByMs TOUKaMH
KOOPJAMHATHOU IIPSAMOM
o PaccrostHre MeX Ty IBYMST TOUKAMH

KOOPJAMHATHOU IIPSAMON



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
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

IIpssMmoyronbHas cucrema

bubmuoreka [JOK

8 KOOPJMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema bubmmorexa [IOK
KOOP/IMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmuorexka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmorexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 Urenue rpadMKOB peaibHBIX bubnnoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpa(ioincop. peaJIbHbIX
3aBUCUMOCTEMN
bubnuorexa [JOK
8 Horsrite Gyt https://m.edsi.ru/7f41ef06
86 I'paduk ynkumm
. . bubnnorexa [IOK
87 Croiictsa GyHiil https://m.edsci).ru/?f41f078
88 CaoiicTBa pyHKIUI bubamorexa IOK
https://m.edsoo.ru/7f41f1fe
. bubnmoreka [JOK
89 Juneiinas Qynicuis https://m.edsc&fn.ru/?f427282
. bubmuotexa [JOK
%0 Jlumeiinas gynicuns https://m.edsi.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubnuorexa [IOK

byHKIIIT

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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
https://m.edsoo.ru/7f426d1e

92

[Toctpoenune rpaduka TUHEHHON
byHKIMH

93
94

I'padux pynkuum y =[x|
I'paduk pynkmmm y =[x|

95

KonrponsHas pabora o Teme
"KoopauHats! u rpaduky.
OyHKIUK"

bubmuorexa [JOK
https://m.edso0.ru/7f41f50a

96

97

98

Bcepoccuiickas npoepodHas
pabora

[ToBTOpEHUE OCHOBHBIX MOHITHN U
METOIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bubmuoreka [JOK
https://m.edso0.ru/7f429c6c¢

bubmuorexa [JOK
https://m.edso0.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX TOHATHIN 1
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

101

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

[ToBTOpEHUE OCHOBHBIX MOHATHI U
METOIOB Kypca 7 Kiacca,
000011eHHE 3HAHNI

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

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

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



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



8 KVIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
5 [TonsTHe 00 MpparMOHAIIBHOM 1 bubnunoreka [JOK
qpcIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS 1
HUPPAIIMOHATIBHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
HUPPAIMOHATIBHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHHE IEUCTBUTEIBHBIX 1
quCen
7 CpaBHeHHE IEHCTBUTENBHBIX 1
qyucen
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 YpaBHeHHE BHIA X2 = a 1
10 CaoiicTBa apumeTnyecKkux 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
bubnnorexa [JOK
1 Bxozuas koHTpoIbHas padora L 1 https://m.edsi.ru/7f42d862
12 [Ipeobpa3oBaHre YHCITOBBIX 1 bubnnoreka [JOK
BBIPOKCHUH, COJICPIKAIINX https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

KBaJIpaTHbIE KOPHU

[Ipeobpa3oBanre YHCTOBBIX

13 BBIPXKECHUH, COJEPIKALIUX bubmorexa HOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
14 BIipa)KiHHﬁ coJiep KaIImx bubmmorexa [JOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
15 BBII)pa)KI;HI/Iﬁ coJiep KaIImnX Bubmmorexa LIOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CteneHsp ¢ eNbIM IMoKa3aTeIeM bubmiorexa LIOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T 3I€MEHTAaPHBIX YaCTHI] bubnuorexa [JOK
710 KOCMHYECKHUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpY’KarollleM MHUpe
18 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MoKa3areseM https://m.edso0.ru/7f435648
19 CBolicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
MoKasarejeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MoKa3aTeaeM https://m.edso0.ru/7f435648
21 CBolicTBa CTENEHH C LIEJIBIM bubmuotexa [JOK
MoKa3aresieM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK

IIOKa3aTcjIeM

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



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagpartsslii TpEXuneH

24 KBanpatublii TpéxuieH
o5 Paznoxxenue kBajpaTHOIrO bu6mmoreka [JOK
TPEXUICHA HA MHOKHTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TpEXuiieHa Ha MHOXHUTEIN https://m.edsoo.ru/7f42fd38
57| Keaspomme g, Gronenn, b morera LIOK
KpapaTHbtii Tpexich” https://m.edsoo.ru/7f42ec80
bubnnoreka [JOK
28 Adreparieckas Apodh https://m.edscI)J(:).ru/7f430382
JonycTuMeble 3HaUeHUS
29 MIEPEMEHHBIX, BXOJIAIINX B
anrebpanvecKue BoIPaKeHUs
JonycTuMeble 3HaUeHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anredpanyeckoit 1poou https://m.edso0.ru/7f4308e6
32 Coxkpatenue apobeit bubmorexa LIOK
https://m.edsoo.ru/7f430a8a
bubmuorexa [JOK
33 Cokpanietiite 1podeit https://m.edsi.ru/7f430f44
bubnmoreka [JOK
34 Cokpametiiie 1poOeit https://m.edsi.ru/7f430f44
Crnosxenue, BBIMUTaHHUE
35 yMHO)KeHI/I,e U IeTIeHUE ’ Bubmorexa LIOK

anreOpandeckux Apooeit

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



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

CnoxxeHue, BEIYUTAHUE,

36 YMHOXXCHHE H JICTICHUE bubmorexa HOK
. https://m.edsoo.ru/7f4315c0
anredpandecKux apooei
CnoxxeHue, BEIYUTAHUE,
37 YMHOXXCHHE U JICTICHUE bubmorexa HOK
. https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooeit
Cnosxenue, BBIYUTaHHUE
38 yMHO)KCHI/I’e U JIeTICHUE , BuGmmorexa LIOK
. https://m.edsoo.ru/7f431a20
anreOpandecKux Apooei
[Ipeobpa3oBanue BbIpaxeHHH,
39 col;ep;()amﬂx anre6pznquKHe bubmmotexa [IOK
https://m.edsoo.ru/7f43259¢c
apodu
[Ipeobpa3oBanue BbIpaKeHUI
40 col;ep;()amﬂx anre6pznquKHe’ bubmotexa [IOK
https://m.edsoo.ru/7f432736
napobu
IIpeoOpa3oBanme BEIpaKEHUH,
41 coljlepni)amnx anre6pI:1quCKHe bubmmorexa LIOK
https://m.edsoo.ru/7f432736
napobu
4 KonTponbhas padota no teme bubnuorexa [JOK
"Anrebpanueckas 1poob" https://m.edsoo.ru/7f431d36
43 KBanpaTtHoe ypaBHEHUE bubamorexa IOK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBaspaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHoe ypaBHEHHE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagpPaTHOIO bubnuorexa [IOK

ypaBHEHHUS

https://m.edsoo.ru/7f42f158



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

@opMyita KOpHEH KBagPaTHOIO

bubmuoreka [JOK

41 YpaBHCHHSI https://m.edsoo.ru/7f42f3f6
48 @opMyita KOpHEH KBagPAaTHOIO bubmmorexa [IOK
YpaBHEHHS https://m.edsoo.ru/7f42f5a4
bubnunoreka [JOK
49 Teopewma Biiera https://m.edsi.ru/7f42fef0
bubmmorexa [IOK
>0 Teopewma Buera https://m.edsi.ru/7f430076
51 Pemenne ypaBHeHui, CBOAAIIMXCS bubmmorexa [IOK
K KBaJIpaTHBIM https://m.edsoo0.ru/7f43c542
59 Pewienue ypaBHeHul, CBOASAIIMXCS bu6mmoreka [JOK
K KBaJpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme qpoOHO- bubnmoreka [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 KonTponbhas padora 3a 1 bubnuorexa [JOK
MOJIYTOTUE https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3aa4y € bu6mmoreka [JOK
MOMOIIIBIO KBaJIPATHBIX YPaBHEHHIA https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 335124 C bu6mmoreka [IOK
MTOMOIIIBIO KBaIPATHBIX YPaBHEHHIMA https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas pabora no Teme bub6nuorexa [IOK
"KBaapaTtHbie ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOe ypaBHEHUE C 1BYMs
58 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHHUS] YPAaBHEHUM B
LEJBIX YUCIIax
59 JInHeliHOe ypaBHEHUE C 1BYMs

MEPEMEHHBIMH, €T0 rpauk,



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

IIPUMEPBI PELICHUS YPABHCHUN B
LETIBIX YUCIIaxX

60

JInHeliHOe ypaBHEHUE C 1BYMs
MIEPEMEHHBIMH, €T0 rpauK,
MPUMEPHI pEIICHUS] YpaBHEHUI B
LEJIBIX YHCITaX

61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM C JBYMS IE€PEMEHHBIMU

Pemenue cucrem ABYX JIMHEMHBIX
ypaBHeHI/Iﬁ C ABYM: [ICPCMCHHBIMU

63

Pemrenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

64

65

66

IIpumepsl pelieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

I'padnueckas unTEpHIpeTaLiys
YpaBHEHUS C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [JOK
https://m.edso0.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLIus
YpaBHEHUS C ABYMs IEPEMEHHBIMHU
U CUCTEM JIMHEHWHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

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

68

Pemrenne TeEKCTOBBIX 3a7a4 C
ITOMOILBIO CUCTEM YPAaBHEHMI



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

Pemienue TEKCTOBBIX 3a/1a4 C

69 MIOMOIIBIO CUCTEM YPaBHEHHI
20 Pemenue TekcTOBBIX 33134 cv
MTOMOIIBIO CUCTEM YPaBHCHHIA
7 qI/ICj‘IOBHC HEPaBEHCTBA U UX
CBOICTBa
79 qI/ICjIOBBIe HEPaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOM MTepeMeHHOI
74 JluHeitnbIe HEepaBEeHCTBA ¢ OJJHOM bu6mmoreka [JOK
[IEPEMEHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bubmmoreka [JOK
MEPEMEHHOMN M UX PEIICHHE https://m.edsoo0.ru/7f42c840
76 JInuennslie IjepaBeHCTBa C OIHOU
MIEPEeMEHHON M UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJTHOY TIGPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHOM TIEPEMEHHOM U UX PEIIeHNE https://m.edsoo.ru/7f42cd2c
79 CHCT(EMLI J'II/IHCI\/'IHB\{X HEPaBEHCTB C
OJTHOM ITePEeMEHHOHN M MX PEIICHHE
N3o06paxeHue pernieHus
80 JII/IHeIEI)Horo He}‘f)aBeHCTBa U UX bubmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBON MPSIMOM
N3obpakenue pemeHus
81 J'II/IHegHOFO HelfaBeHCTBa 178704 bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBON MPSIMOM
82 KonTtponwHas pabora o remam



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
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"HepasenctBa. Cuctembl

ypaBHEHU"
bubnmoreka [JOK
83 Howsrrie byt https://m.edsi.ru/7f433c12
84 OO6actp onpeaesieHusI | bu6mmoreka [JOK
MHOYKECTBO 3HAUCHHUH ()YHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'padux pyHKIIIHN
87 CaoiicTBa GyHKIHMH, UX
0oTOOpakeHHE Ha rpaduke
88 UreHue u mocTpoeHue rpadukoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKITHIH,
OTPAXKAMIIUX PEaTbHBIC MPOIECCHI
SN ———— biGmorera LIOK
saBHCUMOCTH, X rpadhiKH https://m.edsoo.ru/7f434bbc
91 ['unepbona
bu6mmoreka [JOK
%2 Finepbora https://m.edsoo.ru/7f4343e2
% Ppadpuk pysictn y = x* ﬁﬁﬁ/ﬁeﬁiﬂﬁﬁmmsn
OyHKIMKA y =X, y=x3,y = VX, y =
94 |x|};,HrpI:q)Hze0Ko,e};)eme,H}I/IIe 1y bubmmorexa LIOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUH
95 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnnoreka [JOK

METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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000011eHHE 3HAHUN

96 Bcepoccuiickas npoBepoyHas 1 bubmuoreka [JOK
pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011eHNE 3HAHUNA
o | o |
#10B KYP . ’ https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
o | Lo x |
HOB VP . ’ https://m.edso0.ru/7f437510
000011IeHrEe 3HAHUI
- H:B(’)[O(}’))@HI/IG :):H(;BH;IX H;)CHC};TI/Iﬁ 51 . BuGmmorexa LOK
METOJIOB K B7u8K B
HOB YD e ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUHA
CTONOB Kypeo . ccos, https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
o | e |
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
PanyonaneHele yncna,
1 UPPALMOHAIIBHBIE YHACIIA, KOHEYHBIE 1
1 OECKOHEYHBIE JIECATUYHBIE IPOOH
MHOXecTBO J1eHICTBUTENBHBIX
2 yrcen; IeHCTBUTENbHBIE YUCIA KaK 1
OeCKOHEUHbIE IeCATHYHBIE IPOOH
B3anMHO o1HO3Ha4YHOE
COOTBETCTBUE MEXJly MHOKECTBOM
3 IEUCTBUTEILHBIX YUCEN U 1
MHOECTBOM TOUYEK KOOPIMHATHOM
IpsAMOit
CpaBHEHHE IEHCTBUTEIBHBIX YHCET,
4 apupMeTHUECKHe eHCTBUS C 1
JeMCTBUTENIbHBIMU YHCITaAMHU
5 [Ipubnuxénnoe 3HaueHNE 1
BEJIMYMHBI, TOYHOCTH MPHOIKEHHS
6 Oxpyrienue yncen 1
7 Oxpyrienue yncen 1
8 [TpukuIKa ¥ OIICHKA PE3yIIhTaTOB 1
BBIYUCIICHUH
9 BxonHas koHTposibHas paboTa 1 1
JIuneitnoe ypaBHeHue. Pemenue bubnuotex [JOK
10 1
YpaBHEHUM, CBOJSALIUXCS K https://m.edsoo0.ru/7f43bf66



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

JIMHENHBIM

JIuneitnoe ypaBHenue. Pemenue

11 YpaBHEHUH, CBOJALLIMNXCS K
JIMHEHHBIM
KBanpatHoe ypaBHeHnue. Penienne
12 ypalflfeHHﬁ CylfO,Z[}IIHI/IXCﬂ K bubmmorexa [JOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBaaparHoe ypaBHeHue. Pemenne
13 ypalillfeHHﬁ cproz[ﬂmnxc;I K bubmorexa [JOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
14 bukBapaTHble ypaBHEHUs bubnmorexa IOK
https://m.edsoo0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmotexa [IOK
https://m.edso0.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPETbEN U YETBEPTON CTENIEHEN
pa3NoKeHUEM Ha MHOKUTEIU
[IpuMmeps! perieHust ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3NoKeHUEM Ha MHOKUTEITU
18 Pemenne npoOGHO-paiMoHaIbHBIX bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paIIMOHATIBHBIX bubnuorexa [IOK
ypaBHEHU https://m.edsoo.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
21 Pemenye TeKCTOBBIX 3a1a4

anreOpanvdecKuM METO0M



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

22

Pemenne TeKCTOBBIX 3a1a4
anreOpanv4ecKuM MeTO0M

23

24

KontponbHast pabora o Teme

1

"VpaBHEHUsI ¢ OIHOH lepeMEHHON'

YpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU
u ero rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEeHHE ¢ ABYMS IEPEMCHHBIMU
U ero rpaduxk

bubmuoreka [JOK
https://m.edso0.ru/7f43d0b4

26

27

28

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHI C IByMsI TIEPEMEHHBIMHU
U €€ peleHne

Cucrema 1ByX JIMHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U e€ peuieHue

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ penieHue

29

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHIA C IByMsI TEpEMEHHBIMHU
U €€ penieHue

30

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

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

31

32

Pemenue cucrem AByX ypaBHEHHUI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

Pemenue cucrem 1ByX ypaBHEHMI,
OJIHO M3 KOTOPBIX JIMHEHHOE, a

bubnmnoreka [JOK
https://m.edsoo.ru/7f43d55a



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

JIPyroe — BTOPOM CTEIIEHU

Pemuienue cucrtem IByX ypaBHEHUH,

33 OJIHO W3 KOTOPBIX IMHEHHOE, a
JIPyroe — BTOPOM CTEIIEHU
I'paduueckas uHTEpIIpETALIUSL
34 CHUCTEMBI YPAaBHCHHH C IBYMs
HEpPEMEHHBIMU
35 Penienue TekcToBBIX 3a1a4
anredpandeckum crnocodom
36 Pemenne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonrponbHas pabora no reme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 HucnoBsle HEPAaBEHCTBA U UX bubnnorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JInHeliHbIC HEPABEHCTBA C OJJHON bu6nuorexa [IOK
40 .
NepeMEHHOH 1 UX pelleHne https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnuotexa [JOK
NepeMEHHOM 1 MX pelleHne https://m.edsoo.ru/7f43af08
42 JIuneitnbie IjepaBeHCTBa C OHOM bubmuorexa [JOK
NIEPEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
43 CucTteMbl TUHEHHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U UX pelIeHne
44 CucTeMbl TUHEWHBIX HEPABEHCTB C
OJTHOM TIEpEMEHHOM U UX pelIeHne
45 CucreMbl TUHEHHBIX HEPABEHCTB C



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

OJIHOM IIEPEMEHHOM U UX PEILICHUE

46 KBagpaTHbie HEpaBEeHCTBA U UX bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubmuoreka [JOK
pelicHue https://m.edsoo.ru/7f43b21e
48 KBaznpaTHble HEpaBeHCTBA U UX bubmmorexa [IOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpnIpeTanIysL
ol ng;bBeHCTB " CI/ICTEMI;epaI.IBeHCTB c bubnmorexa IOK
https://m.edso0.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'padmuueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrponbHas pabora no reme
"HepaBenctaa"
54 KBanpatnunas ¢pynkuus, e€ rpadux bubnuorexa [JOK
U CBOICTBa https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkius, e€ rpaduk bubnnoreka [JOK
¥ CBOMCTBa https://m.edso0.ru/7f439842
56 KonTtponbHas padora 3a 1 bubnuorexa [IOK
HOJIyroane https://m.edsoo.ru/7f4399b4
[TapaGosna, KOOpPAMHATHI BEPIIMHbI BuGmiorexa [IOK
57 napaboIibl, 0Cb CHMMETPHUH

napaboJIbl

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

58

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJIbl, 0Cb CHMMETPHH
napaboJIbI

bubmuoreka [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapabosa, KOOpAMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHH
napadoJIbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

60

61

62

[TapaGomna, KOOpAMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napadoIIbl, 0Cb CHMMETPHH
napadoJIbI

[TapaGona, KOOpAMHATHI BEPIIMHEI
napaboJIbl, 0Cb CHMMETPHUH
napaboJIbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43a31e

bubmuoreka [JOK
https://m.edso0.ru/7f43a526

63

I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|

64

65

I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

66

I'padukn Gynkmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

67

68

I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|

69

KonTponbhas pabota no teme

bu6mmorekxa [JOK



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

"(DyHKI_[I/II/I"

https://m.edsoo.ru/7f43abh84

IMousgaTue unciaoBoi

bu6mmoreka [JOK

70 HIOCJICI0BATEIIEHOCTH https://m.edsoo.ru/7f43e6c6
3amaHne moCIeI0BaTEIbHOCTH

71 pef([yppeHTHoﬁ Z)opMynoﬁ u bubmmorexa LIOK

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

dbopmyIoit n-ro 4yieHa
Apudmernueckas u bubmmorexa [IOK

72
reOMETPHYECKAs IIPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernyaeckas u bubmmorexa [IOK
reOMETPUYECKas IPOrPECCUH https://m.edsoo.ru/7f43f3b4
®dopmyIibl n-ro 4ieHa

74 apudMeTHuecKoil u bubnunoreka [JOK
reOMETPUYECKON TPOrPecCuii, https://m.edsoo.ru/7f43f58a
CYMMBI [IEPBBIX N YICHOB
®dopmyIibl n-ro 4ieHa

75 apupMeTHIeCKOn U bu6nuorexa [IOK
TreOMETPHUYUCCKOM MPOTrPECcCui, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YICHOB
DopMyIbI N-TO YIECHA

76 apupMeTHIECKON U bub6nuorexa [IOK
reOMETPHUYUCCKOM MPOTPECcCui, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YWICHOB
@opMyIbI N-TO YJIEHA

77 apupMeTHIECKON U bubnuorexa [IOK
TEOMETPHUECKOMN MPOTPECCHI, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N WICHOB

78 @®opMyJIbl N-TO YJIeHa bubnnoreka [JOK

apumeTnyecKoil u

https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YICHOB

79

N300pakeHne 4iIeHOB
apu(METHIECKON U
r€OMETPUYECKON MTPOrpeECCUi
TOYKaMU Ha KOOPJAMHATHOU
IUIOCKOCTH

80

M3obpaxeHue 4ieHoB
apu(METHIECKON U
reOMETPUYECKON ITPOTrPeECCUi
TOYKaMU Ha KOOPJAMHATHOU
IUIOCKOCTH

81

82

JInHelHbI 1 DKCIOHEHIIUATIbHBIN
poct

CrnoxHEIe IMPONLCHTHLI

but6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

Crno’xHbIe MPOLIEHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f4401a6

84

85

86

KonTponbHas pabora no teme
"YyctoBeI€ MMOCIEA0BATEIHLHOCTH "

[ToBTOpenue, 06001IeHUE U
cUCcTeMaTH3allus 3HAaHU. 3auCh,
CpaBHEHHUE, JICHCTBUS C
ﬂeﬁCTBHTeHLHBIMH qyucjaaMu,
quciaoBad mpamas

[ToBTOpeHnue, 0600IIEeHNE U
cUCcTeMaTH3aIlus 3HaHU.
[IporeHThI, OTHOIIECHHSI, TIPOTIOPIIUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418



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

[ToBTOpeHue, 0600IICHNE 1

87 CUCTEeMaTH3alMs 3HAaHUH.
OxpyrieHue, IpuOIMKEHUE, OIICHKA
[ToBTOpeHnue, 0600IICHNE 1

88 cucTtemMaTu3auus 3HaHuil. Pemenune bubnmoreka [JOK
TEKCTOBBIX 33714 apU(PMETUYECKIM https://m.edsoo.ru/7f443b12
crocobomM
[ToBTOpeHnue, 0600IICHNE 1
crucTtemMaTusauus 3HaHuil. Pemenue bubnmoreka [JOK

89
TEKCTOBBIX 33/1a4 apu(hMETHICCKUM https://m.edsoo.ru/7f443cd4
crocobomM
IToBTOpEHME, 0000IICHUE 1
crucTtemMaTusauus 3HaHuil. Pemenue bubmmoreka [JOK

90
TEKCTOBBIX 33/1a4 apu(hMETHICCKUM https://m.edsoo.ru/7f443fea
crocobomM
[ToBTOpenue, 06001IeHUE U

01 CHCTEMATU3ALNS 3HAHUH. bubmuoreka [JOK
[IpeobOpa3oBanue anreOpanIecKux https://m.edsoo.ru/7f4441ca
BBIPAXCHUH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

92 CHCTEMATU3alNS 3HAHUH. bubmuoreka [JOK
[TpeoOpazoBanue anredOpanvecKux https://m.edsoo.ru/7f444364
BBIPAXXCHHH, TOMMYCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 0600IIeHNE U

93 CHUCTeMaTU3alrs 3HaHWM. bubnmoreka [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPAXXCHHH, TOMMYCTHMbIC 3HAYCHHUS

04 [ToBTOpeHnue, 06001IeHNE U bubnmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, OMYCTUMBIC 3HAYCHUS

95

[ToBTOpeHue, 0600IICHNE U
cucremaTusauus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX

byHKIII

bubmuorexa [JOK
https://m.edsoo.ru/7f444c56

96

97

98

99

100

101

[ToBTOpEeHME, 0000IICHUE U
cucremaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3anus 3HaHui. OYHKINH:
MIOCTPOEHHUE, CBOMCTBA U3YYEHHBIX
byHKIII

[ToBTOpenue, 06001IeHUE U
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKIMMA

[ToBTOpenue, 06001IeHUE U
CUCTEeMAaTH3aIlHsl 3HAaHHH.
['paduueckoe perieHne ypaBHeHU N
U UX CUCTEM

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTu3aIus 3HaHUM.
I'paduueckoe pemienne ypaBHeHUH
U UX CUCTEM

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/7f444f44

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452e6

bu6mmoreka [JOK
https://m.edso0.ru/7f445516



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

102 O00011eHUE U CUCTEMATU3ALMS

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJbTara
1 Hucna 1 BIYUCICHUS
11 BeimonHATe,  coderas ~ YCTHBIE W NHUCBMEHHBIE  MPHUEMBI,
' apudmeTnyeckue AeUCTBUA C PAllMOHAIBHBIMH YUCIIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAXKECHHH,  MPUMEHSTh
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIePKAIUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexogute OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JCCITHYHYIO, B YAaCTHOCTH, B OCCKOHECUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBIMOMHATE MPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHHUH, OIEHKY
1.6 3HQYEHUM YUCIOBBIX BBIPAKCHUN. BBINOMHATH JIEUCTBUA  CO
CTETIeHSIMH C HATypaJIbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsITh TNpU3HAKU AETUMOCTH, Pa3lIOKeHHEe Ha MHOXHUTETH
' HATypaJIbHBIX YUCEIT
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIC  3a/layd,  CBS3aHHBIE C
OTHOIICHUEM BEJIMYMH, MIPOMTOPIIMOHATEHOCTHIO BEJINYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETHUPOBATh pE3YNbTaThl pEIIeHUs 3agad C
Y4EéTOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBarh anredbpanveckyro TEPMHHOJOTHIO M CUMBOIIUKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3aJlaHHBIX

22 3HAYCHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAKEHHUS B MHOTOWICH
' IIPUBEJCHUEM OJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJIEHAa HA MHOTOYIEH U MHOIOWIEHa Ha
2.4 MHOTOWJIEH, NPUMEHATh (HOPMYJbl KBaapara CyMMbl M KBajpara
pa3sHOCTH
Ocy1ecTBIATh Pa3jioKeHUE MHOTOYJIEHOB HA MHOXKUTEIIN C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJISl PELICHUs PAa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaIbHOW MPAKTUKH
97 Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMU IOKa3aTENIIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IIPUMEHSI
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepsATs, SIBISETCS M YUCIO KOPHEM YpaBHEHUS
3. [IpumensTe rpaduueckue METOABl MPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCEN, ABJISIOIUXCS PEIEHUEM JTMHEHHOTO
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOMN MIIOCKOCTH IrpaduK JMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHus ypaBHEHUS
35 Pemiate cucteMbl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisiTh M pemarh JHHEHHOE ypaBHEHHUE WM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 110 YCIOBUIO 33J]a4ul, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4¥ TIOJTY9YEeHHBIN pe3ylIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0pakaTh Ha KOOPAWHATHON NPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aMUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6pa1/mec1<0M SA3BIKE




OTtMeyaTh B KOOp,I[PIHaTHOfI INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOp/AMHATaM
13 Crpouts rpaduku nmuHerHbIX QyHKIud. CTpouTs Tpaduk QyHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HU3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHUe GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayallbHblE  MPEACTABICHUS O  MHOMECTBE
11 JEHCTBUTENLHBIX YHCEN JUIsl CPAaBHEHHS, OKPYIJICHHUSI M BBIYMCICHHA,
' n300pakaTh JEHCTBUTENbHBIE 4YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAIMOM
[IpumeHsaTs MOHATHE  apU(PMETUUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, WCIONB3YSl TPH HEOOXOAMMOCTH
' KaJIbKYJISATOP, BBIIOJIHATH MPeoOpa3oBaHMs BhIPAKEHUH, coepKalux
KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEH
13 Hcnonp3oBare 3amucu OONMBIIMX ¥ MaJbIX YHCEN C TOMOIIBIO
' JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTeleM, BbINOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem
25 BbBIMONHATE ~ TOXK/IECTBEHHbIE  MPeoOpa3oBaHMs  PALMOHAIBHBIX

BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH U




anreOpanvdecKuMu Ipo0sSIMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIECH HA MHOKHUTEITH

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKHU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemwate sMHENMHBIC, KBagpaTHbIE YPAaBHEHHS U  PALUMOHAIBHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpocTeWIINEe HCCIEIOBAaHUSA YpPAaBHEHUI U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

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

[lepexomuth OT cIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanvyeckoil MOJIEIH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aa4M1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate W HCHONB30BaTh (YHKIMOHAJILHBIE TIOHATHS U S3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENesaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:

y=k/X, y =x2, y = X3, y = |X|, OIMCHIBaTh CBOWCTBA YHUCIOBOM ()YHKIIMHU T1O
e€ rpaduky

9 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA




Yucna 1 BEIUUCIIEHUS

11

CpaBHI/IBaTB U YIHOpAAOYMBATH pPALMOHAJIBHBIC W HPPALUMOHAJIBHBIC

qucia

1.2

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
CcoucTass YCTHBIC WU NNHMCbMCHHBIC HpI/IéMH, BBIINIOJIHATH BBIYUCICHUSA C

HppalOHAJIIbHBIMU Y CJIaMU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIsIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUSA YHUCIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHLIe 4uciia, BBIIOJHATL NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

2.2

2.3

2.4

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHbBIE u KBaJApaTHbIC YpaBHCHU, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO'paLII/IOHaJ'ILHLIe YpaBHCHHA

Pemate cucreMsl IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS

JIMHEHHBIM

Pemarh TekcToBBIE 3amauu anre6pa1/1quKI/IM CIIoco0oM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHA WM CUCTEMbI JIIBYX ypaBHeHI/Iﬁ C JABYM:I

NEPEMEHHBIMU

[IpoBoauTh mpoOCTEWIINE MCCIENOBAaHUA YpPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
MIpe/ICTaBIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

2.6

2.7

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOHAOIME KBAaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peuIcHuc
CUCTCMblI HCPABCHCTB Ha YHCIOBOH HpﬁIMOfI, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIKO CHMMBOJIOB

Hcnons3oBaTh HCEPABCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

DOyHKIUU




3.1

3.2

Pacno3naBatp byHKIIUN HU3Y4YEHHBIX BUOB. [TokasbiBaTh
CXEMaTUYEeCKH PacIoIOKEHNE Ha KOOPAUMHATHOMN MIIOCKOCTU TpapuKOB
¢byukuuii Buga: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBHCHUMOCTH OT
3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

[loka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHOMN
IUIOCKOCTU TpadukoB GyHKUUH Buaa y = VX, y = [X| U OmMCHIBATh

cBOMCTBa (PyHKIIUI

3.3

Crpoutb ¥ M300paxkaTb CXEMaTHYECKH TIpadUKu KBaJPaTHUYHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIUHA MO HX

rpadukam

3.4

Pacnio3naBath KBagpaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMEpHl KBaJpPAaTHUHBIX (PYHKIUH W3 peasbHOW >KU3HH, (DU3HKH,

IreoMCTpUn

4.1

4.2

Apudmerndeckast 1 reOMETpUIECKasi IPOTPecCuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOrPECCUU TpU
pa3HbIX crioco0ax 3agaHust

BBINONHATE BBIYMCIEHUS C HUCHOIb30BaHUEM (QOpMys N-TO YJeHa
apu(METHUECKOW U T€OMETPUYECKOH MPOrPecCHid, CyMMBI TEPBBIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCICAOBATCIbHOCTH TOYKAMHU Ha KOOp,[[HH&THOﬁ

TIIIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJHOU (OPMBI 3aMUCH
11 npobeit k apyroi. [loHsTHe panMOHAIBHOrO 4YHCIa, 3alUCh, CPABHEHUE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU UnciIaMU. Perienne 3a1au us
' peasbHOM MPaKTUKU HA YacTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
v [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 331a4 U3 PEAIbHON TPAKTUKU
15 [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCHMMOCTH, B TOM  4Hciae InpsAMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
91 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOM. JlonmycTrmble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBiaeHre 3aBUCHMOCTH MEXIY BEIUYMHAMH B BUAEC (OPMYIIHI.
' Brruucnenus no ¢popmynam
23 [IpeoOGpa3oBaHnne  OyKBEHHBIX  BBIPAXEHHH, TOXKIECTBEHHO  paBHbIE
' BBIPAXKECHUS
2.4 CBolicTBa CTENEHU C HATYpaJbHBIM IOKa3aTelleM
)t OpHownenbl U MHOrouwiaeHbl. CteneHp MHOrowieHa. CliojkeHue, BbIUUTaHuE,
' YMHOXEHHE MHOTOYJIEHOB
26 @DopMyibl COKPAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUS
3.1 VYpaBHeHHe, KOpeHb YypaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,




PaBHOCHJIBHOCTb YPaBHEHMI

JIuHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIO KOPHEH JMHEWUHOTO

32 YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
3.3 CocraBieHne ypaBHEHUN IO YCJIOBUIO 3a/auyM. PelieHue TEKCTOBBIX 3ajad C
' IIOMOUIbIO YPaBHEHUI
3.4 Jlunelinoe ypaBHEHHE ¢ IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJICTAaHOBKHU. IIpumepsl pemeHns: TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUN
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TPOMEKYTKU. PaccrosiHre Mexay AByMs TOUYKaMU KOOPJAMHATHOMN
' pAMOM
43 [TpsamoyronbHas cuctema koopauHar, ocu OX u Oy. Abcuucca U opAuHaTa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
W [Ipumeps! rpadukoB, 3agaHHBIX (opMmyiaamMu. UTeHHe TpauKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas Gynkuus, e€ rpaduk. ['padux yHkmum y = [x|
47 I'paduueckoe pemieHue JUHEHHBIX YpPaBHEHMM U CHCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KUIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 Yucna ¥ BBIYUCIIEHUS
11 KBagpatHbiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUHN U BhIYMCICHUSAM. [leficTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enpIM MokasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnrebpanyuecKue BHIPAKCHUS




2.1

KBanpatuslii TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIU

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poodu

2.3 CrnoxxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe
3 VYpaBHEeHUs U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJIpaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPABHEHUS

I'padmueckas uHTepnpeTanusi ypaBHEHHH C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH € IBYMs IepeMeHHbIMU. [IpuMepsl peleHus: cucrem
HEJTMHEWHBIX YPaBHEHUH C IBYyMS IEpEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOMN

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU

41 ITonatue ¢ynkuun. OOnacTe oOmNpeAereHHs U MHOKECTBO 3HAYCHHUH
' ¢yskuu. CrocoOs! 3a1aHust pyHKINN

4.2 I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIHMA, OTpaXxaroUX peaabHble IPOLECCHI

44 OyHKIUKM, OMUCHIBAIOIIAE TMPSIMYI0 W OOpaTHyl MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX I'pauKu

4.5 Oyukumu y =x?, y = x7°

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUSA




Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIe 4yuciia, HppaldOHAJIBHBIC YHCJIa, KOHCYHBLIEC U OeCKOHEUYHEIE

11 JIECSITUYHBIE IPOOU
MHOXeCTBO IeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE JEHCTBUTEIbHBIX
qucenl
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KAIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [Ipubmmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImxkenus. Okpyrienue uuceln. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Perienne ypaBHeHUH, CBOIAIIMXCS K KBaJAPaTHBIM
Y bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHuss YypaBHEHHH TpeTbell u
' YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOKHUTEIIN
2.5 Pemenne npoOGHO-paliiOHANBHBIX YPaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemienue cucrem OByX JTMHEHHBIX YpaBHEHUH C ABYMS IIEpEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHHUH, OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe —
' BTOPOMU CTEIICHH
2.10 I'padmueckas HHTEpIIpETALINS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMA
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBA
216 ['paduueckas WMHTEpHpeTandss HEPABEHCTB W CUCTEM HEPABEHCTB C IABYMS
' NepEeMEHHBIMU
3 OyHKIIH




KBagparnunas ¢yakuus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI

3 BEPIINHBI Tapadoiibl, 0OCb CHMMETPUH MapadoIbl

3.2 I'paduku pynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkmii y=K/X, y = x° u ux cBoiicrpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnaoBbie MOCIEI0BATEIBHOCTH

i1 Onpenenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3aaHue
' MOCIIEI0BATEIHFHOCTH PEKYPPEHTHOM hopMyInoit u popmyiioii N-To daeHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOH
' IPOTPECCUU, CyMMBI IIEPBBIX N YJIEHOB

43 ['eomerpuueckass mnporpeccus. QPopmyibl N-TO  4YjJeHa T'€OMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

44 N300paxkenne uiaeHOB apUPMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPJAMHATHOM MJI0CKOCTU. JIMHEHHBIH 1 3KCIIOHEHIMAIBHBINA POCT

45 CJ105KHbI€ TPOLEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHose PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepalvy HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATH IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJ, IPU3HAKU
JETUMOCTH, L€JI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
JecsITUUHas Ipo0b, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oonbllle €IMHUIBI; YMEHHME BBINOJIHATH Pacdy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, Pa3JI0KEHHE MHOTOUYIEHA HA MHOXUTENHU, B
TOM 4HCIIE€ C UCIHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaZpaTa CyMMBI U pa3HOCTHU

YMmenue ONCprUpOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHUE OIIEpUpPOBATH MIOHATUSAMU: npsmas
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHMS 3a1a4 U3 JAPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprUpoOBaAThH IIOHATUAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENBHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BBIPAXKECHMUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3a/JayH,
UCCIIEIOBaTh NOJYYEHHOE PEIICHUE U OLIEHWBATh IIPABIONOA00HOCTD

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJapar, Tpamnemus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHUYECKHE COOTHOLICHHUS  JUIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpJMHAT, KOOPAWHATBHl TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE MIPOU3BENECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAWHATHI I MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4y, B TOM UHUCIE M3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJbllee W HaWMEHbIee 3HAUCHMs, pa3Max YHCIOBOro Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPCTUPOBATDH 151 Hp606pa3OBBIBaTL




15

16

nHbOpMalLMIO, TPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHSIMH; YMEHHUE peIlIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa M € HUCHOJIb30BAHUEM
MpaBUjia YMHOXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBINAIOIIMECS  PE3YJIbTaTHhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMoCTH HEbIX YUCell

12 OObIKHOBEHHBIE M JECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEUYHbIE
' MepUOANYECKHEe Ipoou

13 Pannonanehbie uncia. ApudmMeTrudyeckue omepanud ¢ panuoHAIbHBIMU
' YUCIaMHU

14 JelicTBuTenpHbIe ynciaa. ApuMeTHYecKrue onepalnuu ¢ JACHUCTBUTEIbHBIMU
' YUCIaMHU

L5 [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJA OKPYIJICHHS, NMPUKUIKA M OICHKA
' pe3yibTaTa BBIUUCICHUN

2 AnrebpanyecKkue BhIpaKEeHHUs

2.1 BbykBeHnHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ nensiM nokazareneMm. CTeneHb C pallMOHAIBHBIM IOKa3aTelIeM.
' CBoiicTBa cTeneHU

2.3 MHorouIeHbI

24 Anrebpaunyeckas 1po0b

”E Apudmernueckuii  KOpeHb  HaTypalbHOM  crenmeHu.  JleHWcTBUS ¢
' apru(pMETHYECKUMH KOPHIMH HAaTypaJIbHOU CTETICHH

3 VYpaBHEHUs 1 HEPABEHCTBA

31 Lensle n npoOGHO-panrioHanbHble ypaBHEHHsS. CHUCTEMBI U COBOKYIHOCTH
' ypaBHEHUU

39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4

4 Uucnoble NOCiIe0BaTENbHOCTH

4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus IOCIIeI0BATEIbHOCTEH

4.2 Apudmerndeckass ¥ TeoMeTpudeckas mporpeccuu. dDopmyna CIOKHBIX




MPOLIEHTOB

5 OyHKIIUA
Oyukmsi, crnocoOsl 3amanus GyHkiuu. [padux  dyakmuu. OO6macTh
ONpEeNeJICHUs] W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymun  dynxnum.
5.1. ITpomMexyTKkM 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIHU.
Makcumymbl W MUHUMYMBl (yHKImH. Haumbonbiniee u  HauMeHblee
3Ha4YeHUE (PYHKIIUU HA IPOMEKYTKE
6 Koopaunats! Ha IpsMOM U INIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKiux BEITNUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padmr
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