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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISICTCSI OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 00pa3oBaHUS:
OHa oOecreynBaeT M3y4YCHHE IPYIHX AMCIMIUIAH, KaK €CTECTBEHHO-HAYYHOTO, TaK W
TYMaHUTApHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOMMO JIJIsl MPOIOIHKEHHUS 00pa30BaHUs U B
MOBCEJHEBHOW >KM3HHM. Pa3zButue y oOyyarommxcss Hay4yHBIX MPEACTABICHUNA O
MPOUCXOKACHUU W CYIIHOCTH airedpandyeckux aOCTpakluii, crmoco0e OTpakeHUs
MaTEeMaTH4YeCKOW HAyKOW SIBIEHUNW M TPOLECCOB B MPUPOJAE U OOLIECTBE, POIU
MaTeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM TO3HAHWU M B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBaHUIO HAYyYHOT'O MHUPOBO33PEHUSI U KAYECTB MBINUICHHUS, HEOOXOIUMBIX IS
ajanTalMd B COBPEMEHHOM LU(poBoM obOmiecTBe. M3yuenue anreOpbl oOecrieurBaeT
pa3BUTHE yMEHUsS HaOII0/IaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOU
NEHCTBUSL W BBIBOJBI, (popmynupoBath yTBepxkaeHus. OcBOoeHHE Kypca aireOpsl
o0ecrieunBaeT pPa3BUTHE JIOTUYECKOTO MBINIICHUST OOYYarOMIMXCS: OHH HCIOIB3YIOT
NEAYKTUBHBIE W WHIYKTHUBHBIE pACCyXXIEHUs, OO0O0OIIeHHEe U KOHKPETH3AIHIO,
a0bcTtparupoBaHue u aHajoruto. O0ydeHnue anredpe mpeanogaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEILHON JAESITEIIbHOCTH 00YYaronuxcs, MOITOMY CaMOCTOSITEIbHOE pEIeHUE
3a/1a4 SBJSIETCS peann3aluuel AesiTeIbHOCTHOTO MPUHIUIIA O0yUEHUS.

B cTpykType mporpaMmel ydeOHOTO Kypca «Anredpa» Uii OCHOBHOTO OOIIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIbHO-METOAUYECKUE JIMHUU:
«Ywncna v BEIYUCIECHUSY, « AlreOpandeckue BEIPaXCHHUS», «YPaBHEHHUS  HEPABEHCTBAY,
«Dynkuun». Kaxmas w3 3TUX coaepkKaTelbHO-METOUYECKUX JIMHUN pa3BUBaeTCs Ha
NPOTSDKEHUU TPEX JIET M3y4YeHHs Kypca, B3aUMOJCHCTBYS C JAPYTMMHU €ro JHHHUAMU. B
X0/ M3y4eHHs] y4eOHOro Kypca OOy4aromMMCs NMPUXOAUTCS JIOTHYECKU PacCyXkAaTh,
UCTIONB30BAaTh TEOPETUKO-MHOKECTBEHHBIH SI3IK. B CBS3M C 3THM B TpOTrpamMmy
yueOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPhIE OCHOBBI JIOTHKH, MPEICTABICHHbIE BO
BCEX OCHOBHBIX pasJeliax MaTeMaTHYeCKOro o00pa3oBaHHWs ©  CHOCOOCTBYOIIHE
OBJIQJICHUIO OOYYarOIIMMHUCS OCHOB YHHBEpPCAJIbHOTO MaTEeMaTHYECKOrO  s3bIKa.
ConepxaTenbHOU U CTPYKTYPHOU OCOOCHHOCTBIO YUeOHOro Kypca «Anredpay sSBISETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanue uHUU «Uncna ¥ BBIYUCICHUS CIYXUT OCHOBOHW IS JAIbHEHIIETO
U3yUYEHUS MaTeMaTUKH, CHOCOOCTBYET pAa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TIOJH30BATHCA  aNTOpPUTMaMHU, a TaKke
NpUOOPETEHNI0 TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX MJIsi TOBCEJIHEBHOM >KHU3HH.
PazBuTre TOHATHS O 4YHCIEe Ha YpPOBHE OCHOBHOTO OOmIero oOpa3oBaHUS CBS3aHO C
paIMOHATBFHBIMA W HMPPAIMOHATBHBIMA YWCIaMHU, (OPMUPOBAHHEM TIPEICTABICHUN O
JICHCTBUTEIPHOM YHCIIe. 3aBEpIICHHE OCBOCHHS YHCIIOBOM JTMHUHM OTHECEHO K CPEIHEMY
o01iemMy 00pa3oBaHUIO.

Conepkanue ABYX anreOpandeckux JHHHHA — «AnreOpanveckue BBIPRKCHUS» U
«YpaBHeHHS M HEPaBEHCTBa» CHOCOOCTBYeT (POPMHUPOBAHHIO Yy OOydaromuXcs
MaTeMaTHYEeCKOro anmnapara, He0OX0IUMOTO JIJIsl PEHICHHS 3a/1a4 MaTeMaTHKU, CMEKHBIX



IpeIMEeTOB M MNPAaKTHUKO-OPHUEHTHPOBAHHBIX 3a1ady. Ha ypoBHe OCHOBHOro oOImero
oOpa3oBaHusi y4yeOHBIM MaTepuasn TpYNIUPYETCs BOKPYT PalMOHAJIbHBIX BbIPAKEHUMU.
AnreOpa JEMOHCTPHpPYET 3HAUCHHE MAaTeMATHKH KaK S3bIKa IS TOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeJIeil, OMMCcanus POLECCOB U SIBJICHUM peaibHOTO Mupa. B 3amaun
oOydeHus anredpe BXOISIT TAKXKE JTaTbHEHIIIee pa3BUTHE AITOPUTMAYECKOTO MBITILICHUS,
HEOOXOJIMMOTO, B YAaCTHOCTH, MJII OCBOGHHUSA Kypca HH(POPMATUKH, U OBJIAJICHUE
HaBBIKAMU  JEAYKTHBHBIX paccyxkneHuil. IIpeoOpa3oBanme CHUMBOJBHBIX  (GopM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUSI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTRBY.

Conepxxkanne (QyHKIMOHATBHO-TpAaQUUECKON JIMHUU HAIEJICHO Ha TMOJy4YeHHE
oOydJaImuUMHCS 3HAHUM 0 (QYHKIMSX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJAENU s
OMHMCAHUsA M WCCIEIOBAaHMUS Pa3HOOOPA3HBIX MPOILIECCOB M SBICHUW B NPUPOAEC U
oOmectBe. M3yueHne Marepualia COCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHUS
HCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKU — CIIOBECHBIC,
CUMBOJIMYECKHE, Tpadrueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUN O POIU
MaTEeMaTUK{ B PA3BUTHH IUBWIN3AIHUH U KYJIbTYPHI.

CornacHo yuyeOHOMY TUTaHy B 7-9 Kiaccax u3ydaercs y4eOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CJENYIOIIUE OCHOBHBIE pa3fenbl cojepkaHus: «Yucma wu
BBIUHCIICHUS», «AJreOpandeckue BBIpAXKEHUS», «YPaBHEHHS U  HEPABEHCTBA,
«DyHKIUN.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hemento0), B 8 kimacce — 102 gaca (3 gaca B Hemenmo), B 9 kimacce — 102 gaca
(3 yaca B HenENIO).



COJAEPKXAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JECTHYHBIE, IEPEX0]] OT OAHON (HOPMBI 3aKCH IpoOelt K
apyroi. IloHsiTue panMOHaNBHOrO 4YHCIA, 3allUCh, CPAaBHEHUE, YIOPSIAOYMBAHUE
palMoOHAJIbHBIX 4YHucel. Apu(pMeTHYECKHe JEHUCTBUA C pPalMOHAIbHBIMU YHUCIAMH.
Pemienue 3a1au u3 peaabHON NPAKTUKK HA YACTH, HA IPOOH.

CreneHp C HAaTypaJIbHbIM  [IOKa3aTeJEeM: ONpElEeleHHe, IpeoOpa3oBaHUE
BBIPQ)KCHUN Ha OCHOBE OINpeAeNeHMs, 3anuch OodbIIMX yuced. [IpoueHTsl, 3amuch
IPOLEHTOB B BHUAE ApOOM M IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 3a/ayd Ha
IIPOLIEHTHI, PEIICHUE 3a/1a4 U3 peaIbHOU IPAKTHUKH.

[IpumeHeHre TPU3HAKOB JETUMOCTH, Pa3NI0KEHHE HAa MHOXXMTEIU HaTypaJbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MIpsiMasi U oOpaTHasi MPONOPLIUOHATIBHOCTH.

AnreOpanyeckue BbIpasKeHHsI

[lepeMeHHBIC, YHCIOBOE 3HAYCHHE BBIPAKEHUS C IEepeMeHHOU. JlomycTumble
3Ha4YCHUsS] TMepeMeHHbIX. [IpeicTaBieHre 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B BHUJE
dbopmynel. Beramcienus mo ¢opmyinam. IlpeobpazoBanue OYKBEHHBIX BBIpaKCHUH,
TOX/IECTBEHHO pPaBHBIC BBIPAKEHUS, MIpaBUjIa MPEeoOpa30oBaHUs CYMM U MPOU3BEICHUN,
MpaBUjia PACKPBHITHSA CKOOOK M MIPUBEICHUSI MOIOOHBIX CaracMbiX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM IMOKA3aTEIEM.

Opuousiedsl W MHOrouwieHbl. CrenmeHb MHorowieHa. C0KEHUE, BBIYHUTAHHE,
YMHOXEHHUE MHOTOWICHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXXEHHMsSI: KBaJIpaT CyMMBbI U
KkBagpaT pasHoctu. Dopmyna pasHOCTH KBaapaToB. PazioxkeHne MHOTOWICHOB Ha
MHOKHTEIIH.

YpaBHeHUs] U1 HEPABEHCTBA

VYpaBHeHUe, KOpeHb ypaBHEHMs, MpaBwia mpeoOpa3oBaHHs  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHH.

JInuHeitHOE ypaBHEHHUE C OJHOM NIEPEMEHHOM, YUCIIO KOPHEN JINHEMHOIO YPaBHEHHS,
pellIeHNEe JUHEWHBIX ypaBHEHUH. (COCTaBIIEHHWE YpPAaBHEHUWW IO YCJIOBUIO 3aJayM.
PeleHne TEKCTOBBIX 3a4a4 € IOMOILBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JABYMs IepeMeHHbIMU U ero rpaduk. Cucrema ABYyX
JUHENHBIX YpaBHEHUH C ABYMs IIEPEMEHHBIMU. PerieHne cucreM ypaBHEHHMM criocoOoM
oACTaHOBKHU. [IpuMepsb! penieHns: TEKCTOBBIX 3374 C IOMOIIBIO CUCTEM YPaBHEHUM.

DyHKIMH
Koopaunara Touku Ha mnpsmoil. UucnoBble mnpomexyTku. PacctositHue Mmexay
JIBYMs TOYKaMH KOOPAMHATHOM IIPSIMOM.



[TpsimoyronpHas cucrtema koopauHat, ocu OX u Oy. Abcuucca u opJMHATa TOYKU
Ha KOOpAMHATHOM IulockocTH. [Ipumepsl rpadukoB, 3amaHHbBIX (opMyiaamu. UYrteHue
rpadukoB peanbHbIX 3aBucuMocTed. llonarue pynkumu. I'padux ¢pynxnuu. CoiicTBa
byukuumii. Juneinas ¢yukuus, e€ rpaduk. I'paduk dyaxmum y = |X|. I'paduyeckoe
pelIeHUE JIMHENHBIX YPABHEHUH U CHCTEM JINHEVHBIX YPaBHEHUM.

8 KUIACC

Yucaa u BIYMCICHHUS

KBanpaTHbiii kopeHb u3 uncia. [lonsatue 006 nuppauuoHaibHOM yucie. [lecaTnunbie
OpuOIMKEHUsT HppalMOHANbHBIX yucesn. CBolcTBa apHUPMETHUYECKHX KBaJIpaTHBIX
KOpPHEH M MX MpUMEHEHHUE K MpeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUI U BBIUKCICHUSIM.
JleficTBUTENBHBIE YKCIIA.

Crenesb c 1eN1bIM ITOKa3aTeneM U €€ cBoiicTBa. CTaHJapTHAs 3alUCh YHUCIA.

Anrebpandeckue BeIpaKeHUIAJITeOpandyeckne BbIpaskeHUus

KBagpatHslll TPEXUIIEH, Pa3I0KEHUE KBAIPATHOTO TPEXUIIEHA HA MHOXKHUTEIH.

AnreGpandeckas 1po0b. OCHOBHOE CBOWCTBO anredpanyeckoit apoou. CroxeHue,
BbIUMTaHUE, YMHOXKEHHE, JIeJieHUe ainredpandeckux apoOei. PairoHaabHbie BhIpaXKEHUS
U UX IpeoOpa3oBaHueE.

VYpaBHEHHUS U HEPABEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEW KBaJIpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEHM, CBOIAIIMXCS K JMHEWHBIM W KBajapaTHbIM. [Ipocteiimme
TpOOHO-paIOHATIFHBIE YPABHEHHUS.

['paduueckas wuHTEprpeTanusi ypaBHEHUW C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHEVHBIX YPaBHEHUU C IByMs IIEpEMEHHBIMU. [IprMepBI pelieHus: CUCTEM HETUHEUHBIX
YpaBHEHUM C IBYMS IE€PEMEHHBIMH.

Pelienre TeKCTOBBIX 3a/1a4 aNredpandeckuM CriocoOoM.

YucnoBble HEpPAaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOM IEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHElHbIE HEpAaBEHCTBA C OJHOW NEepeMEeHHOW. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNDYHKINHA

[Tonsitne ¢ynkuumu. OOnacTh ONpeNeNeHUss U MHOXKECTBO 3HAUeHHH (yHKUUU.
CriocoOsI 3a1aHust PYHKITHIA.

I'paduk pynkiun. Yrenne cBoiicTB pyHKuu no e€ rpaduxy. [Ipumepsr rpadguxos
GyHKIUH, OTpaKaloIIKX peajbHbIe MPOLIECCHI.

OYHKIMK, ONUCHIBAIOUIME TMPSMYHO M OOpaTHYH  IPONOPIUOHAIbHBIC
3aBUCUMOCTH, UX Tpaduku. OyHKIUU Y = X2, ¥ = X3, y = VX, y=|x|. I'paduueckoe
pelIeHUE YPABHEHUM U CUCTEM YPAaBHEHUM.



9 KUIIACC

Yucaa 1 BLIYMCICHUS

PanyonanbHble uucia, UppalMOHAIbHBIE 4YHUCIIA, KOHEYHbIE U OECKOHEYHbIE
NECATUYHbIE 1poOU. MHOXKECTBO NEWCTBUTEIBHBIX YHCEN, JEUCTBUTEIbHBIE YUCIA KaK
OeckoHeuHble JecATHYHble JpoOu. B3auMHO O0AHO3HAYHOE COOTBETCTBUE MEXKAY
MHO>KECTBOM JCHCTBUTEJIBHBIX YACENI U KOOPAUHATHOMN MPSMOM.

CpaBHeHHE  JEMCTBUTENBbHBIX  4HceN,  apudMeTHdyeckue  JeicTBuid ¢
JEHCTBUTEIIbHBIMY YHACIIAMH.

PazMepsl OOBEKTOB  OKpPY)KAIOIIEro MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MUDE.

[TpubnuxéHHoe 3HAaUYeHHWE BENUYUHBI, TOYHOCTb MNpUOMMKeHus. OKpyrieHue
yucen. [Ipukuaka u o1eHKa pe3ysIbTaToOB BEIYUCICHUMN.

YpaBHEHUS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PeleHne ypaBHEHHI, CBOIAIINXCS K JINHEUHBIM.

KBanpatHoe ypaBHeHMe. PemieHne ypaBHEHHMH, CBOISIIMXCA K KBaJpaTHBIM.
buxBanpatHoe ypaBHeHue. [Ipumepsl pelleHHs YpaBHEHHMI TPETbEH M YETBEPTOU
CTENEHEN pa3IoKEHUEM Ha MHOXKHUTEIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PemieHue TEKCTOBBIX —3ajaad
anreOpanyecKuM METOJIOM.

VYpaBHeHUe C JByMsI INEpPEeMEHHbIMM U ero rpaduk. PemeHue cuctem IByX
JIMHENHBIX YPaBHEHUN C ABYMS IIEpEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHI, OJHO
U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpOH cTemneHu. I'paduueckas HHTEpIpeTanus
CHUCTEMBI YPaBHEHUN C JBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 anredpandeckuM crocoOoMm.

YucroBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue nMHEMHBIX HEPABEHCTB € OJHOM IlepeMEeHHOM. Pemienue cucrem
JUHEWHBIX HEPaBEHCTB C OAHOM mepemeHHOU. KBagpartHble HepaBeHCTBA. [ 'paduueckas
UHTEpIIPETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKUUM

KBagparnunass Qynkuus, e€ rtpadux u cBoiictBa. I[lapabona, koopauHATHI
BEPIIMHBI TapaboIibl, OCh CAMMETPUU TTAPaOOJIbI.

I'paduxn byuxumii: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , u ux
CBOMCTBA.

YucJi0BbIE MOCIEI0BATEIBHOCTH U MIPOrPeCCHH

[loHsiTHE 4YMCIOBOWM  IOCJENOBATENIBHOCTH. 3aJaHUE  IOCIEA0BATEIbHOCTH
pexyppeHTHOM popmynoit u popmysoit N-ro uieHa.

Apudmernyeckass u reomeTpuyeckas mnporpeccuu. DopMmynbl N-TO  uiIeHa
apu(pMEeTHUECKON U TEOMETPUUECKON MPOrPECCHid, CyMMBI IEPBBIX N UIEHOB.

N300pakeHne 4aeHOB apuPpMETHUECKON U TEOMETPUUYECKON MPOrpeccuil TOUKaMH
Ha KOOPAMHATHOM MJIOCKOCTU. JIMHEWHBIH M HKCIOHEHUHANbHBIM pocT. ClOXKHbIE
IIPOLICHTBI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTo Kypca «Amredpa»
XapaKTepU3YITCS:

1) naTpuoTHYeCKOe BOCIIUTAHHUE:

IPOSIBIIECHUEM HMHTEpeca K MNPOIUIOMY M HACTOSALIEMY POCCUHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JIOCTMKEHHUSAM POCCUHCKMX MATEMAaTHKOB U POCCHMCKOMN
MaTEMaTU4YECKOW IIKOJbl, K HMCIOJIb30BAHUIO 3THUX AOCTUKEHUN B JIPYrMX HayKax u
NPUKIAIHBIX chepax;

2) rpaskaIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00sI3aHHOCTEH IpaKIaHWHA W peaju3allid ero Mpas,
NpEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUSA  PaA3IUYHBIX
CTPYKTYD, SIBICHUH, MPOLIEyp TPaXAaHCKOTO 001IecTBa (Hampumep, BIOOPHI, OMPOCHI),
FOTOBHOCTBIO K OOCYXACHHMIO ATHUYECKHX MpOOJEeM, CBSI3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-3TUYECKHUX
NPUHIIMIIOB B JEATENBHOCTU YUYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YyYacTH€ B pEHICHHMH NPAaKTHYECKUX  3a]ad
MaT€MaTHYECKOl  HAMpaBJIECHHOCTH, OCO3HAHMEM  BaXHOCTM  MaTE€MaTHUYeCKOro
o0pa3oBaHusi Ha NPOTSHKEHUM BCEH JKM3HU I YyCHEHmHOW mpodeccuoHanbHOU
NEeSTETbHOCTH W Pa3BUTUEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAIbHOW TPACKTOPUU OOpa30BaHMS W KUZHEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTPIO K OMOLMOHAJIBHOMY U 3CTETHUYECKOMY  BOCIPHITHIO
MaTeMaTH4YEeCKMX OOBEKTOB, 3a/lay, pEHIeHUH, pacCyX ACHUM, YMEHUIO BUIECTh
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 IO3HAHUS:

OpHEHTAlMEN B JEATENIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTUS YEJIOBEKa, MPUPOJALI M OOIIEeCcTBa,
NOHMMaHUEM MaTeMaTHYeCKOHl HayKH Kak c(epbl 4eJIOBEUECKOM NEATENIbHOCTH, TANOB
e€¢ pa3BUTUS M 3HAYUMOCTU JUISI Pa3BUTHUS IMBWIM3ALMUHU, OBIIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyJIbTypoll Kak CpEICTBOM I[IO3HAHUS MHpA,
OBJIaJICHUEM TIPOCTEHIIIMMH HaBbIKAMH HCCIIEA0BATEIBCKOMN JIESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopmMHpoBaHHe KYJIbTYPbI 310POBbSI M
IMOLMOHAJIBHOIO 0J1ArONOJIYYHs:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECaxX CBOETO 370POBbS,
BEJICHUSA 370POBOTO 00pasa >KM3HMU (370pOBOE NHUTAHUE, COATAHCHUPOBAHHBINA PEXUM



3aHATUN U OTJIbIXA, peryisapHas Gu3ndecKkas akTUBHOCTH), COPMHUPOBAHHOCTHIO HABBIKA
pedrekcuu, Npu3HAaHWEM CBOErO TMpaBa Ha OMMOKY W TAaKOTO >K€ TpaBa JIPyroro
YEJIOBEKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTAIlMEHl Ha MPUMEHEHHUE MAaTeMAaTHUYEeCKUX 3HAHUN JUIsl PEIICHHsS 3a/lad B
00J1aCTH COXPAHHOCTH OKpYKaloIlleld Cpenbl, MJIaHUPOBAHUS TMOCTYNMKOB M OIICHKH WX
BO3MOKHBIX TIOCJEACTBUNM JUIsI OKpYXAalollel Cpeabl, OCO3HAaHUEM TIJI00ATBHOTO
XapakKTepa KOJIOTHISCKUX MPoOJIeM 1 MyTeH UX pelIeHus,;

8) ananTanus K U3MEHSIIOUIUMCS YCJIOBHSIM COIHAJIBLHOW M MPUPOTHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOTPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUUECKYyI0 IESATEIbHOCTh, B TOM 4YHUCJIE yMEHHUE
VUYUTBCS Y APYTUX JIIOACH, IpHOOpETaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM ¥ KOMIIETCHIIMHU U3 OMBITA JIPYTHUX;

HEO0OXOAMMOCTBIO B JOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM YHCIIe (POPMYITHPOBATH
UJICH, TIOHSATHUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM UHCIIE paHEe HEH3BECTHBIX,
0CO3HaBaTh ACPUIHUTHI COOCTBEHHBIX 3HAHWUW M KOMIIETCHTHOCTEH, ITUIAHUPOBATH CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPHUHUMATH CTPECCOBYIO
CUTYAaIUIO KaK BBI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbBIC PEIICHUS
U AeicTBUS, POPMYITHPOBATH M OLICHUBATh PUCKH H ITOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATDBI
Ilo3naBaTe/ibHbIE YHUBEPCATbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBrble Joruyeckue AeicTBUA:

® BBUIBIATH M XapaKTePU30BATh CYIIECCTBCHHBIC MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TOHATHUN, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
oTpesieeHNs HNOHATHUH, yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK
KJaccupuKalui, OCHOBaHMS JJsi OOOOLIEHUS U CpaBHEHMs, KpUTEPUHU
IPOBOJIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, dbopmynupoBaTh U npeoOpa3oBbIBATh CYXJICHUS:
yTBEpAMUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIEC, YACTHBIE U OOIIHE, YCIOBHEIE,

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U MPOTUBOPEUHUS B
¢dakTax, AAHHBIX, HAOIIOACHUAX M YTBEPKACHUAX, MpEAJaratb KPpUTEPUH JUIs
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIOUEHUH 0 aHAIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEpXKJIEHUU (TpsiMble U OT
OPOTHBHOTO), TMPOBOAUTH CAMOCTOSATENBHO HECIOXKHBIE JIOKA3aTeIbCTBA
MaTeMaTH4YeCKuX (PaKkTOB, BEICTpAMBATh ApTYMEHTAIINIO, IPUBOUTH TIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BBIOMpaTh Ccmoco® pemieHust ydeOHOM 3ajmaun  (CpaBHUBATh HECKOJBKO
BApHAHTOB  pEIIEHHUs, BbIOMpaTh Haubosee MOAXOMANIMH €  Y4ETOM
CaMOCTOSTEIbHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble HCCIEA0BATC/IIBCKHUC [leﬁCTBHﬂ:

UCIIOJIb30BAaTh BOIPOCHl KaK HCCJIEA0BATEIbCKUA WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCHl, (UKCHUPYIOIIME IPOTUBOPEYHE, MPOOIIEMY,
CaMOCTOSITEIbHO YCTaHaBJIMBATh MCKOMOE U JaHHOE, (pOpMHpPOBATH THIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3ULUIO, MHEHUE;

OPOBOAUTH IO  CAMOCTOSATEIBHO  COCTABJIEHHOMY IUIAHY  HECIIOKHBIN
AKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHME IO YCTAHOBJIEHUID OCOOEHHOCTEHN
MaTEeMaTH4YEeCKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOM;
CaMOCTOSITENbHO (OpPMYTUPOBAaTh OOOOIICHHMS M BBIBOJBI IO pe3yJbTaTam
NPOBENEHHOTO HAONIOACHMS, UCCIENOBAaHUS, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3MPOBAaTh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBbIJIBUTaTh
IPEIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

PatGora ¢ undgopmanueii:

BBISBJISITh  HEAOCTATOYHOCTH M M30BITOYHOCTh WH(MOpMAIMH, JIaHHBIX,
HEOOXOIUMBIX IS pEIICHHUS 3aa4u;

BbIOMpATh, AaHAIM3UPOBATh, CUCTEMATH3UPOBATh W  HMHTEPIPETHUPOBATH
WH(GOPMAIINIO PAa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GopMy IpencTaBiIeHUS MHGOPMAIUKA U WLTIOCTPUPOBATH PEIIaeMble
3a/1a4d CX€MaMH, TuarpaMMaMu, UHOU rpauKoi U UX KOMOWHAIIMSIMU;
OIICHUBATh HAAEKHOCTH HWH(POpMaUM TIO KPUTEPHUSIM, MPEITIOKEHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YUYeOHbIe 1eiiCTBUA:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYKJEHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEeJSIMU OOIIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX Y MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUs 3aJayu,
KOMMEHTHPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0/i¢ OOCYXKJEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBl,
npoOJieMbl, peniaeMoi 3aJauu, BBICKA3bIBAaTh WJCH, HAllCJICHHBbIE HA TOHMCK
pEILIeHUS, COMOCTABISATh CBOM CYXIEHUS C CYXICHUAMHU JIPYTMX YYaCTHHUKOB
nuanora, OOHapy>KMBaTh pa3ju4Me U CXOACTBO IMO3UIIUN, B KOPPEKTHOH dopme
dbopMynupoBaTh pa3HOTIACHS, CBOM BO3PAXKCHHUS;

NPEACTABIATh PE3YIbTaThl PEIIEHUs 3a7adyH, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSATEIbHO BHIOMpATh (HOpMAT BBICTYIJICHUS C Y4YETOM 3ajiay
Tpe3eHTAIMN U OCOOEHHOCTEH ayIUTOPHH;

IIOHUMaTh W MCIOJIB30BaTh IMPEUMYIIECTBA KOMAaHAHOM W HMHAWBHAYAJIBHOU
paboThI TP pelIeHNHN YI4EeOHBIX MAaTEeMAaTUYECKUX 3a]1a4;



® [pPUHUMATh IEJb COBMECTHOW JESITEIbHOCTH, IUIAHHUPOBATh OPraHU3AIUI0
COBMECTHOW pabOThI, paclpeAesTh BUIbl paboT, JOTOBAapUBATHCSA, 00CYXKIATh
MpOoLECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKHX JIFO/ICH;
® y4JacTBOBAaTh B TPYIIOBHIX (GopMax padboThl (0OCYXKIeHUS, OOMEH MHEHUSIMH,
MO3TrOBbIE IITYpMBI M JpPYTHE€), BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPAWHUPOBATh CBOU ACHCTBUS C JAPYTUMH UICHAMH KOMAaH[bI, OLIEHUBAThH
KayecTBO  CBOEro BKjIaJa B  OOmUMH  MOPOAYKT MO  KPUTEPHUSIM,
chopMyIMPOBAaHHBIM YYaCTHUKAMH B3aMMOACHCTBUS.
PeryasiTuBHble YHHBepcaabHble YUyeOHbIe eiicTBHSA
Camoopranuszanms:
® CaMOCTOSTEIHHO COCTABIATH TIAH, AITOPUTM PEIICHUS 3a1aun (WA €T0 4acTh),
BBIOMpATh CHOCOO peHIeHHs] ¢ YYETOM HMEIOUIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATh BapUAHThl PEUICHUIN C
y4€TOM HOBOM MH(OpMAIIIH.
CaMOKOHTPOJIb, IMOIHOHATbHbII HHTEIEKT:
® BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysbrara
pelIeHrs MaTeMaTUYeCKOM 3a1auu;
® IMpEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTHh IPHU PELICHUU 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX ONMTMOOK, BBISBICHHBIX TPYIHOCTEH;
® OIICHWBAaTh COOTBETCTBHE pE3yJbTaTa MEATEIBHOCTH IOCTABICHHOW WENH W
YCIOBHSIM, OOBSCHATH TPHYUHBI JOCTHIKCHHUS VI HEJIOCTIDKEHUS IIEIH,
HAXOJUTh OLINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI

K koHny obydyenus B 7 kjaacce oOy4aromMiics MONYUYHUT CIEAYIOLIUE MPEIMETHBIE
pE3ybTaThI:

Yuciia 1 BBIYUCICHUSA

BoInonHsTh, coyeras ycTHbIE M MUCbMEHHbIE TPUEMBI, apu(pMeTHIEeCKUEe TEHCTBUS
C PallMOHAIBHBIMY YHCIIAMH.

HaxoauTp 3Ha4eHHs YHCIOBBIX BBIPAXEHUH, IPUMEHSITh Pa3HOOOpa3HbIE CIIOCOObI
Y IpUEMBI BBIYMCIICHUS 3HAUEHUN POOHBIX BhIPAXKEHUH, COJEPKAIUX OOBIKHOBEHHbIE U
JECSTUYHBIE IPOOH.

[lepexoauts OT oAHOM (OpMBI 3amucH 4YHUCeNT K Jpyroi (mpeoOpazoBbIBATh
JEeCSITUYHYI0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATUYHYIO, B YACTHOCTH B
OECKOHEUYHYIO ACCATUYHYIO APOOB).

CpaBHUBATh U yNOPSA0YMBATh PALlMOHAIBHBIE YHCTIA.

OKpyIJIsTh 4nca.

BBINONMHATE NPUKUAKY W OLEHKY pe3yJbTara BBIYMCICHHUM, OLICHKY 3HAYECHHUU
YHUCJIOBBIX BbIpaXEHUN. BBINOMHATH ACUCTBHS CO CTEMEHSAMU C HATypaJbHBIMHU
NOKa3aTesIMU.



[TpuMeHAT NPU3HAKM JAEIUMOCTH, Pa3JIOKEHUE Ha MHOXMTEIN HATyPaJIbHBIX
qucell.

Pemate npakTuKO-OpUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIC C OTHOILIEHUEM BEJIUYMH,
IPONOPLHAOHAIBHOCTBIO  BEJIMYMH, IPOLEHTAaMH, HWHTEPIPETUPOBATH  PE3YJIbTAThI
penieHus 3aa4 ¢ y4€TOM OIpPaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMH PAaCCMAaTpPUBAEMBIX
00BEKTOB.

AnreOpanyeckue BbIpasKeHHsI

Hcnonp3oBath anreOpanyeckyro TEPMUHOJOTHIO U CHUMBOJIMKY, NPUMEHATh €€ B
IpoLecce OCBOEHUS yueOHOT0 MaTepuara.

HaxonuTe 3HaueHuss OyKBEHHBIX BBIP@XEHMM IpU 3aJaHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.

BbInonHaTh npeoOpa3oBaHUs LENOr0 BBIPAXKEHHWS B MHOTOWIEH IPHUBEICHUEM
NOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OJTHOYJIEHA HA MHOTOWIEH U MHOIOWIEHAa Ha MHOTOYJIEH,
OPUMEHTH (OPMYJIBI KBaJpaTa CyYMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iloKeHUE MHOTOYJIEHOB HA MHOKUTENH C IIOMOIIBIO BBIHECEHUS
3a CKOOKM OOLIEro MHOXKUTENs, TPYNIUPOBKH CIaraémblX, MPUMEHEHHUS QopMyl
COKPAIEHHOTO YMHOKEHHUS.

[TpumeHsTh NpeoOpa3oBaHKsT MHOTOWIEHOB JUISl PEUICHHUS Pa3IMYHBIX 3a]ad W3
MaTEMaTUKH, CMEXKHBIX IPEMETOB, U3 pEalbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypAJIbHBIMM IOKAa3aTEIsIMU IS
npeoOpa3oBaHUs BbIPaXKEHUH.

YpaBHeHUs 1 HEPABEHCTBA

Pemats JInHElHbIE ypaBHEHNUS ¢ OAHON NIEPEMEHHOMN, TPUMEHSS ITpaBuIIa epexoaa
OT MCXOJAHOTO YpaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATs, sBAsSETCA M 4YMCIO
KOPHEM ypaBHEHUS.

[TpumensaTh rpaguueckue METOAbl NPU PEIICHWU JIMHEWHBIX YpaBHEHHH U HX
CUCTEM.

[TonOupats npuMepsl ap YKces, SBISIFOIINXCS PEHICHUEM JIMHEHHOTO YypaBHEHUS C
JIBYMs IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JIHUHEHMHOrO YpaBHEHHUS C ABYMs
NepeMEHHBIMHU, MOJb3YACh TpaduKOM, IPUBOJUTH IPUMEPHI PELICHHUS YPaBHEHHUS.

Pemate cuctemsl IByX JIMHENHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU, B TOM YHUCJIE
rpaduyecKu.

CocTaBnsATh M pelaTh JUHEWHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX YpPaBHEHMIA
[0 YCJIOBHUIO 3aJaud, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyu
IIOJIYYEHHBIN pe3yJIbTarT.

DOyHKUUH

N300paxkaTh Ha KOOPIAMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEpBajbl, 3alKChIBaTh YHUCJIOBBIE NPOMEKYTKH Ha
aJIreOpanyeckoM sI3bIKE.

OTMeuaTp B KOOPJAMHATHOW IIJIOCKOCTM TOYKHM [0 3aJaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TMHEUHBIX GyHKIMA. CTpouTh rpaduk GyHkuuu Yy = [x|.



OnuceiBaTh ¢ NOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTU MEXIY BEIMYUMHAMM:
CKOpPOCTb, BpeMs, PacCTOSIHHE, LI€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOIUTEIIBHOCTD,
BpeMs, 00bEM paboTHI.

HaxonuTe 3HaueHne GyHKIMU IO 3HAYCHUIO €€ apryMeHTa.

[Tonnmarps rpaduueckuii cnoco® TMpeAcTaBIEHUS W aHanM3a HWHPOpMaLuH,
U3BJIEKaTh U UHTEPHPETUPOBATH MH(OPMAIUIO U3 Tpa@UKOB pEaJbHBIX IMPOLECCOB U
3aBHCHMOCTEN.

K xoHuy oO0yuenus B 8 kiacce 00y4aromuiics MOJyYUT CIAEAYIOIINE IPEIMETHbIE
pE3yJIbTATHI:

Yuciaa 1 BBIYMCTIEHUS

Hcnonb30BaTh HayajabHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIIBHBIX UYHCEI
JUISL CpPaBHEHHUS, OKPYIJICHHMs] M BBIYHMCICHHM, H300pa)kaTb [EWCTBUTENIbHBIC YHCIA
TOYKaMH Ha KOOPAWHATHOU MPSIMOM.

[IpuMeHaTr TOHSATHE apU(PMETHUYECKOTO  KBAJApPAaTHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIC KOPHHU, HCIOJB3Yys TIPH HEOOXOJAMMOCTH KaIbKYJIATOP, BBHITIOIHSITH
npeoOpa3oBaHUsl BBIPAXKECHHUH, COIEpKAIIMX KBaJApaTHBIE KOPHH, UCIOJB3YysS CBOMCTBA
KOpPHEH.

Hcnonp30BaTh 3anucy OOJBIINX U MAJIBIX YUCEN C TOMOIIBIO AECITUUHBIX APOOEH
u creneHei uncia 10.

AJuiredpanyeckue BbIPaKEHU

[IpyMeHATh MOHATHE CTENEHU C LIETBIM NTOKa3aTesIeM, BBINOIHATh peoOpa3oBaHus
BBIPAXXCHUH, COACPIKAIUX CTEIICHHU C LIEJIBIM MTOKa3aTeeM.

BbINONMHATE TOXJIECTBEHHbIE NPEOOpa30BaHMs pPALMOHANBHBIX BBIPAXKEHUN Ha
OCHOBE MpaBWJI ACHCTBUI HaJl MHOTOWICHAMHU U aNre0pandecKuMH JpOOsIMH.

PacknagpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKHUTEIIH.

[TpumensTes npeoOpa3oBaHMsS BBIPAKEHUM JUIsI pEIICHUS pPA3JIMYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEMETOB, U3 pealbHOU MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pewlars nMHENHBIE, KBaJApaTHBIE YPAaBHEHUS M PALMOHAIBHBIC YpPaBHECHMS,
CBOJSILIIMECS K HUIM, CUCTEMBI IByX YPABHEHUHU C JBYMS IIEPEMEHHBIMH.

[IpoBoaUTH mpOCTENIINE MCCIIEIOBAHUS YPABHEHUNW U CUCTEM YPaBHEHUU, B TOM
quciae C MNpUMEHEHHWEM TrpaduyecKuX TMpeAcTaBiIeHUN (yCTaHAaBIUBaTh, HMEET JIU
yYpaBHEHHE UJIM CHCTEMa YPaBHEHHI pelleH s, €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[TepexoauTs OT cioBecHOU (POPMYIHUPOBKH 3a7auu K €€ anredpanyecKoi MOIEIH C
MIOMOILIBK0 COCTABJIEHUS YPAaBHEHUS WJIM CHUCTEMBbl YPaBHEHHI, WHTEPIPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 3aJ1a4¥ ITOJIyYEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLIEHKH, pelaTh
JVHEWHBIE HEPAaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpaduvecKyro
WJUTFOCTPALIMIO MHOYKECTBA PEIICHNI HEPABEHCTBA, CUCTEMbl HEPAaBEHCTB.



DOyHKUUH

[Tonnmath M HUCMONB30BaTh (YHKIUOHAIBHBIE TOHATUS W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O0O3HAUYECHUs), ONPEACNSITh 3HaueHHue (YHKIUU TO0 3HAUYCHUIO
apryMeHTa, ONpeeNsiTh CBOWCTBA (PYHKIMHU 110 €€ rpaduKy.

Crtpouts rpaduku 1eMeHTapHbIX QYHKIIHMM BUAA:

y=kix,y=x2,y=x3,y=|x|,y= \/X, OIHCHIBATh CBOMCTBA YUCIIOBOH (DYHKIIUU T1O
e€ rpaduxy.

K koniy obydyenus B 9 kinacce oOy4aromuiics MOJYYHUT CIEAYIOLIUE MPEIMETHBIC
PE3YIbTaTHI:

Ymncia 1 BHIYUCTCHUSA

CpaBHMBATh U yHOPAI0YMBATH PAllMOHAIBHBIC U HPPALlMOHATIbHBIC YHCIIA.

BoinonusaTe apudmeTndyeckue EUCTBUS C pallMOHAJIBHBIMU YHUCJIaMH, COYeTas
YCTHBIE U IIMCbMEHHBIE NPHUEMBI, BBINOJHATH BBIYUCIEHUS C UPPALMOHAIBHBIMU
YUCJIaMHU.

Haxonuth 3HaueHUs CTENEHEW C LIEeNbIMU MOKa3aTeJsIMU U KOPHEH, BBIYHUCIIATH
3HAYCHUS YHCIIOBBIX BBIPAKCHUM.

OKpyryisiTh ~ I€MCTBUTEIBHBIE  UWCIA, BBIIOJHATH MPUKUAKY  pe3ysibTaTa
BBIYMCIICHUH, OLIEHKY YHCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHbIE W KBaJpaTHBIC ypaBHEHUsS, YpaBHEHUS, CBOJSIIUECS K HHM,
npocTeime IpoOHO-palliOHANIbHBIE YPABHEHUS.

Pemath cuctembl IBYX JUHEHWHBIX YPaBHEHHU C ABYMS MEPEMEHHBIMU U CHUCTEMBI
JIBYX YPaBHEHHI1, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7jauM aNreOpandyeckuM CrocoOOM ¢ MOMOIIBIO COCTaBIICHUS
YpaBHEHUS WJIK CUCTEMBI IBYX YPABHEHHI C IBYMS IEPEMEHHBIMHU.

[IpoBOoNTHE MpOCTEHIINE UCCIEAOBAHUS YPABHEHUW M CUCTEM YpPAaBHEHUMH, B TOM
quclie ¢ TpPUMEHEHHEM TrpaduuecKuX NpecTaBIeHuil (yCTaHAaBIMBaTh, WUMEET JIU
ypaBHEHUE WU CUCTEMAa YPaBHEHUM pEIIeHUs, €CITU UMEET, TO CKOJIBKO, U TIPOYee).

PemaTe nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, U300paXkaTh peIleHUe
HEPaBEHCTB Ha YHMCIOBOM MPSMOM, 3alUCHIBATH PEIICHUE C TIOMOIIIHI0 CUMBOJIOB.

Pemiats cuctembl JTMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
MPsIMOM, 3alUCHIBATH PEIICHUE C TIOMOIIBI0O CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 3a/1a4.

DyHKIMH

PacrioznaBate GyHKIMM HW3y4eHHBIX BHUAOB. [loKa3plBaTh CXEMaTUYECKU

PacIoIoKCHUE HA KOOPMHATHOH TIOCKOCTH rpadukoB GyHkimii Buga: y = Kx, y = kx +
b,y = k/x,y =ax2 + bx + ¢,y = x3, y = VX, ¥ = [X|, B 3aBHCHMOCTH OT 3Ha4CHHiI
K03 (HULIMEHTOB, ONMKCHIBATh CBOMCTBA (PYHKIUH.

Crpouth u wu300paxkaTb cXeMaTH4YeCKW TpaduKu KBaIpAaTUUHBIX (YHKUUH,
OTMCHIBATh CBOIMCTBA KBaAPATUYHBIX (PYHKUUHN MO UX TpaduKaM.



Pacnio3naBate kBajpaTHuHyr0 (yHKUMIO 1O (QopMmyne, NPUBOAUTH IPUMEPHI
KBaJPAaTUYHbIX (PYHKIUI U3 pealbHOM KU3HU, PU3UKU, TEOMETPHH.

YucaoBble MOCJIeI0BATEILHOCTH U MPOIPECCUH

Pacno3naBate apuMeTHyecKy0o M TeOMETPHUYECKYI IPOTPECCHM IpU Pa3HBIX
croco0ax 3a1aHusl.

BBINONHATH BBIYHUCIEHUS C UCIIOJIB30BaHUEM (OpMYH N-ro wieHa apuMeTHIecKon
Y TEOMETPHUYECKON IPOTIPECCHM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4eHbI MOCIEI0BATEIBHOCTH TOUKAMH HA KOOPAUHATHON IIOCKOCTH.

Pemwars 3agaum, cBsi3aHHBIE C YMCIOBBIMHM IIOCIJIEIOBATEIBHOCTAMM, B TOM YHCIIE
3aJ]auu U3 peaibHOM JKNU3HHU (C UCIOJIB30BAaHUEM KAJbKYIATOPA, HU(PPOBBIX TEXHOIOTH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosauvecTBO 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ Konrpoabubie IIpakTHnyeckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BEIYUCICHUS. o5 1 bubmnorexa IJOK
PanonanbHbIE yncia https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 AnrebpandecKkue BEIpaKCHUS 27 1 https://m.eds0o.ru/7f415b90
bubmmoreka [IOK
2 1
3 ¥/PABHEHILT 1 HEPABeHCTRA 0 https://m.edsoo.ru/7f415b90
bubmnorexa IIOK
4 K . @ 24 1
OOPJHHATSL H IpadHKi. DyHKILiH https://m.edso0.ru/7f415b90
bubnunoteka LIOK
5 I1 6 1
OBTOpEHHe i 0000LICHHE https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO HACOB IIO 102 5 0

I[TPOI'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 KUIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM undpoBbie
Ne n/m P Kontpoabnsie  IIpakTnyeckue (1up )
MPOrpaMMsbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
bubmunoreka LIOK
1 Uwuca u Berauciienns. KaapaTHeie KOpHA 15 https://m.edsoo.ru/7f417af8
2 Yucna u Berauciieans. CTENeHb C IeIbIM 7 Bu6nnoreka [JOK
HoKasareneM https://m.edsoo.ru/7f417af8
3 Anre0pandecKue BRIPaKEHHSL. 5 1 bubmmorexa [IOK
KBaspatHblii TpéxuieH https://m.edsoo.ru/7f417af8
ANre0pandecKkure BEIPAKCHHUSL. bubnuoreka [IOK
4 15 1
Aunrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubmmorexa [IOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
7 . H 12 1
YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
3 P OCHOBHLIE Tio 5 bubmmoreka LIOK
HKIINHU. HOBHBIC ITOHATUSA
YHER https://m.edsoo.ru/7f417af8
bubnuoreka LIOK
d Dynicui. Hucsossie by o https://m.edsoo.ru/7f417af8
Bu6nmoreka [JOK
1 II 1
0 OBTOpeHKE 1 0000MCHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeEM (undposBbie)
n/n NPOrpamMMbIl Bcero Koutpoarupie  Tpakruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BBIYUCIICHUS. 9 but6mmoreka [JOK
JIeiCTBUTENIBHEIC YHCIa https://m.eds00.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoreka [HIOK
YpaBHEHHsI C OJTHOIM TIEpEeMEHHOM https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmorexa [{OK
ypaBHEHHIA https://m.eds00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmorexa [{OK
HepaBencrsa https://m.edso0.ru/7f419d08
bu6mmoteka [IOK
> Oykum 16 1 https://m.edso0.ru/7f419d08
6 YucnoBble MOCIEI0BATEILHOCTH 15 1 bubmorexa OK
https://m.edso0.ru/7f419d08
7 [ToBTOpEeHUE, 0000IICHUE, 18 1 bubnmoteka [IOK
CUCTEMATU3aLMs 3HAHUHI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10O 102 6 0
[TPOIT'PAMME



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

ITOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Konrpoabubie IIpakTuueckue
n/m Bceero H3Y4YeHHs  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [ToHsiTHE panmoHaAIBHOTO 1
quclia
5 Apudmernyeckue AeMCTBUSL 1
C pallMOHAJILHBIMU YHCIIAMU
3 Apudpmernueckue 1elCTBUS 1
C pallMOHAILHBIMU YHCIIAMU
4 Apudmernieckue 1elcTBUS 1
C pallMOHAILHBIMU YHCIIAMU
5 Apudmerndeckue nelcTBUs 1
C pallMOHAJILHBIMU YHCIIaMU
6 Apudmernueckue 1elCTBUS 1
C palOHAIBHBIMH YU CIIAaMU
CpaBHenue,
7 YIOPSIAOYUBAHUE 1
palMOHATIBHBIX YHCEl
CpaBHeHue,
8 YHOpSOUYMBaHNE 1
paIMOHAIBHBIX YHCEI
CpaBHeHnue
9 P ' 1

YHOPSIOYMBAHKE




10

padrOHAJIbHBIX YU CCII

CreneHb ¢ HATYpaJIbHBIM
MoKazareaeM

but6mmoreka [JOK
https://m.edsoo.ru/7f4211de

11

12

13

CreneHb ¢ HaTYpaJIbHBIM
HOKa3aTeneM
CreneHp ¢ HaTypaJIbHBIM
MoKa3aTeseM
CreneHb ¢ HaTYpaJIbHBIM
nokaszaTesieM

but6mmoreka [JOK
https://m.eds00.ru/7f421382
bubmnorexa LIOK
https://m.edso00.ru/7f42154e
bubmmoreka [IOK
https://m.edsoo.ru/7f4218be

14

15

CreneHb ¢ HATypaJIbHBIM
MoKa3aTeieM

Pemenne oCHOBHEIX 3a1a4
Ha Jpo0H, IPOLICHTHI U3
peIbHOM MPAKTUKU

16

17

18

Penienne ocHOBHBIX 3aj1a4
Ha poOu, TPOLEHTHI U3
peabHOM NPAKTUKH
Penienne ocHOBHBIX 3aj1a4
Ha JpoOH, IPOLICHTHI U3
peanbHON NPAKTUKU
Pemenne oCHOBHEBIX 3a1a4
Ha ApoOu, IPOIEHTHI U3
peanbHON IIPAKTUKHU

19

[Ipu3Haku nenuMocTH,
Pa3JI0KEHUsI HA MHOXXHUTEN
HATypaJbHbIX YUCEI



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

HpI/I3HaKI/I JACIIMMOCTH,

20 pa3NoKeHUs Ha MHOKUTEITU
HATypaTbHBIX YHCET
PeanbHbIe 3aBHCHMOCTH.
21 [Ipsimast u oOpaTHas
MIPOITOPIIMOHATHHOCTH
PeanbHbie 3aBUCUMOCTH.
22 [Ipsimast u oOpatHas
MPOIOPIIMOHATBHOCTH
PeanbHbIe 3aBUCUMOCTH.
23 [Ipsimast u oOpatHas
MIPOITOPIIMOHATBHOCTH
PeanbHbIe 3aBUCHMOCTH.
24 [Ipsimast m oOpatHas
MPOITOPIIMOHATBHOCTH
KonTponbsHas pabora o
25 TeMe "ParroHanbHbIe
yucna"
26 BykBeHHbIE BBIpaXKeHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f41feec
97 IIepemennsle. JlonmycTumMblie
3HAYCHUS TIEPEMECHHBIX
28 Dopmysl
29 Dopmyisl
30 [IpeoGpazoBanue bubnnoreka [IOK

OYKBEHHBIX BBIPaKEHUH,

https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

31

pacKpbITHE CKOOOK 1
MIPUBEICHHUE MTOJOOHBIX
cJlaraeéMbIX

[Ipeo6paszoBanue
OYKBEHHBIX BBIpAXKECHHH,
pacKpbITHE CKOOOK U
MIPUBEJICHUE MOJOOHBIX
CJIaraeMbIX

but6mmoreka [JOK
https://m.edsoo.ru/7f41fd70

32

33

34

[Ipeobpa3zoBanue
OYKBEHHBIX BBIPAKCHUH,
pacKphITHE CKOOOK U
MPUBEACHHE MOTOOHBIX
cllaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX BBIpAXKCHHH,
pacKpbITHE CKOOOK 1
MIPUBEICHUE MOJOOHBIX
CJIaraeMbIX

CBOJCTBA CTEIIEHU C
HaTypaJbHBIM MOKa3aTeJeM

bubnunoteka LIOK
https://m.edsoo.ru/7f421382

35

36

37

CBOICTBA CTEIIEHU C
HaTypaJIbHBIM MOKa3aTeaeM

CBoOMCTBA CTEIEHH C
HaTypaJIbHbIM MOKa3aTeaeM

MHuorouieHsl

bubnmoteka LIOK
https://m.edso0.ru/7f42154e
but6mmoreka [JOK
https://m.edsoo.ru/7f4218be
bubnunoreka LIOK
https://m.edsoo.ru/7f42276e



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

but6mmoreka [JOK

38 Morounebr https://m.edso0.ru/7f422930
39 CroxeHue, BRIYUTAHUE, but6mmoreka [JOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Cnoxxenue, BEIYUTAHHE, bubmnorexa LIOK
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BRIYUTAHUE, but6mmoreka [JOK
YMHOKEHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Cnoxenue, BRIYUTAHUE, bubnmmoreka LIOK
YMHOKEHHE MHOTOUWICHOB https://m.edso0.ru/7f423182
43 DopmyIibl COKPAIIEHHOTO bubnuoreka [HJOK
YMHOKEHUS https://m.edso0.ru/7f42432a
44 DopMyJIbl COKpALLIEHHOTO bubnmorexa [{OK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopmyIIbl COKPAIIEHHOTO bubnmnorexa [JOK
YMHOXCHHS https://m.edsoo.ru/7f424c12
46 DopmyJibl COKPAIIEHHOTO bubnuoreka [{JOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 DopmyJibl COKPAIIEHHOTO bubnuoreka [HJOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 Paznoxenrne MHOTO4YJICHOB bubnunoteka LIOK
Ha MHOXHUTEIN https://m.eds00.ru/7f423312
49 Paznoxenrne MHOTOUYJIEHOB but6mmoreka [JOK
HA MHOXKUTEIH https://m.edsoo.ru/7f4237fe
50 Paznoxenrne MHOTOYJIEHOB but6mmoreka [JOK

Ha MHOXXHTCIIN

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



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

51

PaznoxxeHrne MHOTO4JICHOB
Ha MHOXXHTCIIN

52

KonTponsHas padora o
teme "AnreOpanyueckue
BbIpaKeHus"

53

54

55

56

57

VYpaBHeHUeE, IpaBuia
npeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHJIBHOCTH YPABHEHHUU

JIuneliHOEe ypaBHEHHE C
OIHOM MEPEMEHHOM,
pELICHHE JIMHENHBIX
YpaBHEHUI

JIuneliHOEe ypaBHEHHE C
OIHOM MEPEMEHHOM,
pELICHHE JIMHENHBIX
YpaBHEHUI

JIuneliHOEe ypaBHEHHE C
OJIHOM IEPEMEHHOM,
pELICHHE JIMHEHHBIX
YpaBHEHUU

Pemenue 3aqa4y ¢ HOMOIILIO
YPaBHEHUU

bubmmoreka [IOK
https://m.edso0.ru/7f420482

bubmmoteka [IOK
https://m.edsoo.ru/7f42064e

58

59

Pemenne 3aga4y ¢ HOMOIIBIO
YpaBHEHUU
Pemenue 3ama4 ¢ nOMOIIBIO
YpaBHECHUU

bu6nmunoreka LIOK
https://m.edso00.ru/7f420806
but6mmoreka [IOK
https://m.edso00.ru/7f4209a0



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

Pemenue 3ama4 ¢ nOMOIIBIO

but6mmoreka [JOK

00 ypaBHCHHIA https://m.edsoo.ru/7f420e6e
JInHenHoe ypaBHEHHE C
61 TBYMSI Hepeyl\r/I)CHHBIMI/I U €T0 Bubmotexa LIOK
https://m.edso0.ru/7f427¢32
rpaduk
JInHenHoe ypaBHEHHE C
62 TBYMSI Hepgl\I/I)GHHLIMI/I U €To bubamorexa LIOK
https://m.edsoo.ru/7f427e8a
rpadux
Cucrema JIByX JUHEHHBIX
63 ypaBHeHH’;fI z";Bym Bu6muorexa [JOK
https://m.edsoo.ru/7f42836¢
MePEeMEHHBIMHA
Cucrema IByX JUHEHHBIX
64 YPaBHCHHM C TBYMS
MepeMeHHBIMU
Cucrema IByX JUHEHHBIX
65 YpaBHEHUM C TBYMSI
MePEeMEHHBIMHU
CucreMa 1ByX JTMHEMHBIX
66 YpaBHEHUM C TBYMSI
MePEeMEHHBIMHU
67 Pemenue cucrem ypaBHeHHI Bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreMm ypaBHEHMI bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
. bubmunoreka [JOK
69 Pemenue cucreM ypaBHEHMI

https://m.edsoo.ru/7f4287d6



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
https://m.edsoo.ru/7f4287d6

70

Pemenne cucrem ypaBHEHUN

71 Pemenue cucrem ypaBHeHUI
KonTponsHas padora o
72 TeMe I')'JII/IHefIHIIiIe bubamorexa LIOK
. https://m.edsoo.ru/7f421044
ypaBHEHUS
73 Koopaunara Touku Ha bubnunoreka LIOK
pSIMOi https://m.edsoo.ru/7f41de76
74 UucnoBbie MPOMEKYTKU Bubmiorexa LIOK
https://m.edsoo.ru/7f41dff2
75 UucnoBbie MIPOMEKYTKU
Paccrostnne mexay nByms
76 TOYKaMH KOOPAUHATHOMN
pSAMOM
Paccrosanue mexny nByms
77 TOYKaMU KOOPJAMHATHOMN
MPpAMOM
78 [IpsamoyromnpHas cucrema bubnmnorexa [JOK
KOOPJIMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronpHas cucrema bubnunoreka LIOK
KOOpJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
30 [Tpumeps! rpaduKoB, bubnmoreka [JOK
3aJaHHBIX (hopMyTIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! TpaduKoB, bu6motexa [IOK
3aJaHHbBIX (HhOpMyTaMu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpaduKoB,



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
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

3aJlaHHbIX (hopMyTamMu

[Tpumeps! rpaduKoB,

83
3aJlaHHbIX (hopMyTamMu
84 Urenue rpadikoB pearbHBIX bubnuoteka [{OK
3aBUCHMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(bI:IKOB peanbHbIX
3aBUCUMOCTEN
bubmmoreka [IOK
86 Housrie dymicuin https://m.edsoo.ru/7f41ef06
87 I'paduk pyHKITMN
88 CaoiicTBa hyHKIUN bubmmoreia IOK
https://m.edsoo.ru/7f41f078
89 CaoiicTBa (hyHKITHI bubmiorexa LIOK
https://m.edsoo.ru/7f41f1fe
. bubmoreka IIOK
0 Jlmeiinas dymkiis https://m.edsc]i.ru/7f427282
. bubmuorexa IIOK
o1 Junieiinas pysKuns https://m.edscl)lo.ru/7f427412
92 [Toctpoenue rpaduka bubnmnorexa [JOK
JTMHEHHON QyHKIMH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka
TUHEWHON ()YHKITMH
94 I'paduk pynkiuum y =|x|
95 I'paduk ysnkmm y =|x|
96 KontponbHas pabota mo bubnuoteka [{OK



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

teme "KoopauHatsl u
rpaduku. OyHkun"

https://m.edsoo.ru/7f41f50a

HOBTOpeHI/Ie OCHOBHBIX

bubmnorexa LIOK

97 %) 7 1
TTOHATHIT H METONOB Kypcau https://m.edso0.ru/7f429c6¢
Kjacca, 00001eHe 3HaHu
. HOBTOprI/Ie OCHOBHBIX i . BuGmiorexa [[OK
MOHATHUHA U METOJIOB Kypca
HOB XYP . https://m.edso0.ru/7f429f32
Kjacca, 00001eHne 3HaHu i
09 | nommetaneronmspen? | 1 BuGnoexa LIOK
g yp . https://m.edsoo.ru/7f42a0e0
Kjacca, 00001eHne 3HaHu i
100 H;)BTOprI/Ie eoc:o;sﬂmx o , BuGmorexa LIOK
MMOHATHHA U METOJIOB K
A yp . https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHre 3HaHui
101 Nrtorosast KOHTpoIBHAS 1
pabota
1o H(:)BTopf‘,HHe eOC(I)-IO(])SHBIX p ) Butmotexa LIOK
MMOHATHHA U METOJIOB K
A yp . https://m.edsoo.ru/7f42a900
Kiacca, 00001IeHe 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102

I10 TPOIT'PAMME



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

8 KUIACC

KoanuecTBO Yacos

DJIEeKTPOHHbIE HU(POBbIE

-:;-’H Tema ypoka Beero Kontpoabuble IIpakTHueckue fl[:;:ennﬂ o0pa3oBaTejbHbIE
padoThI padoThI pecypchl
1 KBanpaTHbIil KOpeHb U3 1 bubnmnoreka LIOK
qpca https://m.edsoo.ru/7f42d452
5 [TousiTue 00 1 bubmmoreka [IOK
HUPpaliOHAIIEHOM YHCIIe https://m.edsoo.ru/7f42eaaa
3 JlecSTUYHBIC PUOIMIKECHUS 1
UPPAMOHAIBHBIX YUCE
4 JlecsaTHYHBIE PUOTMKESHUS 1
HUPpaLMOHAIBHBIX YUCE
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpleHGHPIC 1
JCHCTBUTEIIBHBIX YUCEI
7 CpuaBHeHHe 1
JIEHCTBUTEIBHBIX YUCEI
g Apudmerndeckuit 1
KBaJPAaTHBIM KOPEHb
9 VYpaBHeHue Buga X> = a 1
10 CaoticTBa apu(pMETHIECKUX 1 bubnunoreka [JOK
KBaJIPaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CaoticTBa apupMETHIECKUX 1 bubnuoreka [JOK

KBaJIpaTHBIX KOPHEUN

https://m.edsoo.ru/7f42d862



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

[IpeoGpazoBaHme YUCIOBBIX

12 BBIPKCHUH, COMIEpKAITUX bubmorexa [IOK
’ https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoGpazoBaHuEe YUCITOBBIX
13 BBI:pa)KI;HI/Iﬁ CoJIepIKaIuX bubmmorexa OK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[IpeoGpazoBaHHe YHCIIOBBIX
14 BBII)pa)KI;HI/Iﬁ coaepKalux butamorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeoOGpazoBaHue YHCIOBBIX
15 BblipamI;HHﬁ coaepKalmx bubmmorexa LHOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
16 CrerneHs ¢ LETBIM bubmnorexa IIOK
[moKasarejieM https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuCh Yucia.
Pa3mepnr 00beKTOB
OKpYy>Karomero Mupa (ot
17 BJISI\}:GKHTEII;IHBIX ‘-Ia(lleI/I(H bi e} bubmmorexa TIOK
https://m.edso00.ru/7f436098
KOCMUYECKUX 0OBEKTOB),
JUTUTEIILHOCTH TIPOIIECCOB B
OKpYKaIoIIeM MHUPE
18 CBoiicTBa CTEINECHH C IETBIM bubmmoreka [IOK
MMOKa3aTeaeM https://m.eds00.ru/7f435648
19 CBOJCTBA CTEIEHU C LIEJIBIM but6mmoreka [JOK
MoKasareyemM https://m.edso00.ru/7f435648
20 CBOICTBa CTENEHHU C 1EJIBIM but6mmoreka [JOK



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

MoKasarejieM https://m.edsoo.ru/7f435648
91 CBOJCTBA CTEIIEHU C LIEJIBIM but6mmoreka [JOK
MoKasarejieM https://m.edsoo.ru/7f43599a
99 CBOIJCTBA CTEIIEHU C LIEJIBIM but6mmoreka [JOK
noKasareyieM https://m.edsoo.ru/7f435ed6
23 KBangpatasliii TpéxdieH
24 KBangpatasliii TpéxuiieHn
o5 Pasnoxxenne kBagpaTHOTO bubnmnoreka LIOK
Tp€XUieHa Ha MHOXHUTETN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOTO bubnmoreka LIOK
TpEXUiieHa Ha MHOXHUTETN https://m.edsoo.ru/7f42fd38
KontponpHas pabora mo
97 temaMm "KBagpaTHble KOpHH. bubnmnoreka LIOK
Crenenn. KBanpaTHbrit https://m.edsoo.ru/7f42ec80
TpexuseH"
bubnunoteka LIOK
28 Axrebpairiieckas Apod https://m.edso0.ru/7f430382
JlonycTuMbI€ 3HaUYCHUS
29 MIePEMEHHBIX, BXOJIAIINX B
anreOpanveckue
BBIPOKCHUS
JlonmycTuMbie 3HaYEHU S
30 MIEPEMEHHBIX, BXO/ISIINUX B
anreOpandecKkue
BBIPOKCHUS
31 OcCHOBHOE CBOWCTBO bubnuoteka [{OK



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
https://m.edsoo.ru/7f430382

anreOpandeckon apodu

https://m.edso0.ru/7f4308e6

32 Cokpalenue gpooei bubmmorexa [OK
patt AP https://m.edsoo.ru/7f430a8a
but6mmoreka [JOK
33 C Oeli
ORpatiierue Apobeu https://m.edsoo.ru/7f430f44
34 CokpartieHue apooei butamorexa HOK
patl AP https://m.edsoo.ru/7f430f44
e CroxxeHue, BEIYNTAHUE, BuGmorexa LIOK
YMHOMEHHE  ACTCHIC . https://m.edsoo.ru/7f43128c
anredpanyeckux apooei
y FICITCHIE . https://m.edsoo.ru/7f4315c0
anredpanyeckux apodei
- Cno;xe:ne,e BBI‘I:TeaHI/Iee, BuGmorexa [IOK
MHOXCHHUEC U HH
Y A . https://m.edsoo.ru/7f4318c2
anrebpanyeckux apodei
" CnoxeHue, BEIYUTAHUE, BiGiorexa LIOK
YMHOMEHHE 1 ACTCHIE . https://m.edsoo.ru/7f431a20
anrebpanyeckux apooei
IIpeo06
20 pe;’mp A30BAHHC . Bu6miorexa [OK
BRIPBRCHHH, CONCPIRATIMX https://m.edso00.ru/7f43259c
anrebpanyeckue Apoou
IT
40 pe06pa30j3aHI/Ie bubnnoreka [JOK
BRIPDRCHIH, COACpaliiX https://m.edso0.ru/7f432736
anrebpanyeckue apoou
41 [IpeoGpa3zoBanue bubnnoreka [{OK



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
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

BBIPAKCHUH, COIEPIKAIITIX
anreOpandeckue apoou

https://m.edso0.ru/7f432736

KonTponsHas padora o

bubmnorexa LIOK

42 ;;f;:?ﬂr%p amecrad https://m.edsoo.ru/7f431d36
43 KBangpatHoe ypaBHeHUE bubmmoreia LIOK
https://m.edsoo.ru/7f42eela
44 Henonxoe kBagpaTHOE bubnmoreka LIOK
ypaBHEHHUE https://m.edsoo.ru/7f42eela
45 Henonnoe xBanpatHoe bubnunoreka LIOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN bubnmorexa [{OK
KBaJPaTHOTO YPaBHCHUS https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN bubnmorexa [{OK
KBaJIPaTHOTO YPaBHCHHS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KopHEH bubnuoreka [{JOK
KBaJIpATHOTO YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
49 Teopema Briera https://m.edscl)—f).ru/7f42fef0
bubnunoreka LIOK
>0 Teopena Brteta https://m.edso0.ru/7f430076
51 Pewienne ypaBHeHuid, bubnnoreka [IOK
CBOJISIIIINXCS K KBaJIpAaTHBIM https://m.edsoo.ru/7f43c542
59 Petienue ypaBHeHuUi, bubnunoreka LIOK
CBOJISIIIINXCS K KBaIpAaTHBIM https://m.edso0.ru/7f43¢3d0
53 [IpocTeiimue 1podHO- bu6motexa [IOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

54

PadrOHAJIBHBIC YPABHCHHA

[Ipocteitmme npodHO-
paloOHaJIbHbIE YPABHEHUS

https://m.edso0.ru/7f4328c6

but6mmoreka [JOK
https://m.edsoo.ru/7f432b6e

55

56

57

Pemnrenne TekCTOBBIX 3a1a4
C TOMOUIBIO KBaJPATHBIX
YpaBHEHUU

Pemnrenne TekCTOBBIX 3a1a4
C IOMOILbIO KBaJAPAaTHBIX
YpaBHEHUI

KonTponsHas pabdora o
teme "KBagparHbie
ypaBHEeHUS"

bubmnorexa LIOK
https://m.edsoo.ru/7f42f75c

bubmmoreka [IOK
https://m.edsoo.ru/7f42f8f6

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

58

JIuHeiliHOE ypaBHEHHE C
IBYMsI IEPEMEHHBIMHU, €TO0
rpaduk, mpuMepsl perIeHus
YPaBHEHUU B IEIBIX YHACIAX

59

JIuHeliHOE ypaBHEHHE C
JIBYMSI TIGPEMEHHBIMH, €TO
rpaduk, mpuMepsl perIeHus
YPaBHCHHH B IIEITBIX YHCIIAX

60

61

JIuneliHoe ypaBHEHHE C
JBYMsI [IEPEMEHHBIMH, €T0
rpaduK, IpUMEPHI pEIICHUs
YPAaBHEHHUH B LIEJIBIX YHUCIIAX
Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHMUI C



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

62

63

ABYMS IICPEMCHHBIMHA

Pemenue cucrem aByx
JINHEWHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMU

Pemenne cucrem nByx
JINHEWHBIX YPABHEHUM C
IBYMSI IEPEMEHHBIMU

64

IIpuMepsl pelieHns CUCTEM
HEJIMHEHHBIX YPAaBHECHUM C
IBYMsI [IEPEMEHHBIMU

65

66

67

[Ipumepsl pelieHus: CuCTeEM
HEJIMHENHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

I'padnueckas
VMHTEpHpeTalus YpaBHEHUS
C ABYMS IEPEMEHHBIMU U
CHUCTEM JIMHEHWHBIX
YPaBHEHUU C IByMs
MIEPEMEHHBIMU
I'padnueckas
WHTEpIpeTalusl YPaBHEHHUS
C ABYMs IIEPEMEHHBIMU U
CHUCTEM JINHEUHBIX
YPAaBHEHUU C IBYMs
IIEPEMEHHBIMU

bubmmoteka [IOK
https://m.edsoo0.ru/7f43d6d6

bubmmoreka [IOK
https://m.edsoo0.ru/7f43d6d6

68

Pemnienne TekcTOBBIX 3a/1a4



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

C IOMOILBIO CUCTEM
YpaBHEHUH

69

Penrenne TekCTOBBIX 3a1a4
C IOMOIIBIO CUCTEM
YpaBHEHUH

70

71

Penrenne TekCTOBBIX 3a1a4
C IOMOILBIO CUCTEM
YpaBHEHUI

UucnoBsle HEpABEHCTBA U
HX CBOWCTBA

72

YuciioBele HEpABEHCTBA U
HUX CBOMCTBa

73

74

HepasenctBo ¢ ogHoM
MEPEMEHHOMN

JInHeliHbIE HEPaBEHCTBA C
OJHOM MEPEMEHHOU U UX
pelieHue

bubmmoteka [IOK
https://m.edsoo.ru/7f42c692

75

JIuHeliHbIE HEPABEHCTBA C
OJIHOM IEPEMEHHOM U UX
pelieHue

bubmmoteka [IOK
https://m.edsoo.ru/7f42c840

76

77

JIuHeliHbIE HEPABEHCTBA C
OZHOM MEPEMEHHOU U UX
pelieHne

Cucrtembl TUHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEILLICHHE

bubnunoreka LIOK
https://m.edsoo.ru/7f42cb88



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88

78

79

CucreMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PELICHUE
CucTeMbl TUHESHHBIX

HEPABEHCTB C OJJHOU
IIEPEMEHHOM U UX PELICHHE

but6mmoreka [JOK
https://m.edsoo.ru/7f42cd2c

80

N300pakeHue perieHns
JIMHEWHOTI'O0 HEPABEHCTBA U
UX CUCTEM Ha YUCIIOBOU
pSAMOM

bubmnorexa IIOK
https://m.edsoo.ru/7f42c9e4

81

82

N306paxkenue pemeHus
JIMHEWHOTI'O0 HEPABEHCTBA U
UX CUCTEM Ha YHMCIIOBOM
pSAMOM

KonTponsHas pabora o
temaM "HepaBeHcTBa.
Cucremsbl ypaBHeHHIT"

bubmnorexa IIOK
https://m.edsoo.ru/7f42c9e4

83

84

[Tonsitne GpyHKIUN

OO6nacTh onpeneneHus u
MHOKECTBO 3HAUYEHUN

byHKIIUN

bubnunoteka LIOK
https://m.edso0.ru/7f433c12

bubmmoteka [IOK
https://m.edsoo.ru/7f433d84

85
86

Crioco6b1 3a1a0us QyHKIHA

I'paduk pyHxum

-

87

CoiicTBa (pyHKIINH, UX
oToOpakeHue Ha rpaduke



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

YreHue u IOCTPOCHHUC

58 rpagukoB QyHKITUN
[Tpumeps! TpaduKoB

89 (GYHKIUH, OTpaskaroIINX
peasbHbIC TIPOIIECCHI
OyHKIINYU, ONUCHIBAIOIITIEC

90 MPSMYIO U OOpaTHYIO bubnuoteka [{OK
MPOIOPIUOHATBEHBIC https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TPpaQuKu

91 ['unepbona

92 ['unep6omna

bubmmoreka [IOK
%3 Ppaduic byt y =x* https://m.eds00.ru/7f4343e2
bubmnorexa LIOK

24 Ppaduic byt y =x* https://m.edsoo.ru/7f434572
OyHKIMU Y =X3, Yy = X3,y =

05 VX, Y = |x|; rpaduueckoe bubnmnorexa [JOK
pellcHNUEe YpaBHEHUH 1 https://m.edso0.ru/7f434d38
CHUCTEM YpaBHECHUI
OyHKIMU Y =X3, Yy = X3,y =

96 VX, Y = |x|; rpaduueckoe bubnmoreka [JOK
pellIcHNUEe YPaBHEHHUH 1 https://m.edsoo.ru/7f434eb4
CUCTEM YPaBHEHUU
HOBTOprI/Ie OCHOBHBIX BuGmorexa LIOK

97 MOHSATUNA U METOJIOB KYpPCOB

7 u 8 Kj1accoB, 0000IIEHHE

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



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

3HaHUU

HOBTOpeHI/Ie OCHOBHBIX

98 MOHSATHUN U METOJOB KYPCOB 1 but6mmoreka [JOK
7 u 8 ximaccoB, 00001IeHIE https://m.edsoo.ru/7f43736¢
3HAHUM
[ToBTOpEHNE OCHOBHBIX

99 MOHSATHUN U METOJOB KYPCOB 1 but6mmoreka [JOK
7 1 8 K1accoB, 00001IEHNE https://m.edso0.ru/7f437510
3HAHUM
[ToBTOpEHME OCHOBHBIX

100 MIOHSATHNA U METOJOB KYpCOB 1 bubnunoreka LIOK
7 u 8 xyaccoB, 00001IeHIE https://m.edsoo.ru/7f4376b4
3HAHUM

101 Hrorosast KOHTpoIbHAS 1 bubnunoreka [{OK
pabota https://m.edsoo.ru/7f436b88
[ToBTOpEHME OCHOBHBIX

102 MOHSATUNA U METOJIOB KYpPCOB 1 bubnunoreka LIOK
7 u 8 KJ1accoB, 0000IIEHHE https://m.edsoo0.ru/7f437858
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB 102

[10 TPOIT'PAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

PamuonannHbIe ynca,
MppallOHAJIBHBIE YHCIIA,
KOHEUHbIe U OECKOHEUHbIE
JECSITUUHbIE 1po0Oun

MHOX€eCTBO
JEHCTBUTEIBHBIX YHCEIT,
JEACTBUTEIBHBIE YHCIIA KaK
OeCKOHEUYHEBIE NECATUYHEBIE
Ipoou

KoanuecTBO 4acos

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3Yy4YeHMsI

DJleKTPOHHBbIE N (POBbIE
oOpa3oBaTeJibHbIE

pecypcsl

BzanMHO oHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JICICTBUTEIBHBIX YUCEI U
MHO’KECTBOM TOYECK
KOOPAMHATHOMN NIPSAMOU

CpaBHeHME AEHCTBUTEIbHBIX
qrcen, apupMeTuIecKue
JICUCTBUS C
JICUCTBUTEIILHBIMU YMCIIAMH

[TpubmmxEnHoe 3HaueHne
BEJIMYUHBI, TOYHOCTh




MIPUOTKECHUS

OxpyrieHue yucen

7 OxpyrieHue yucen
g [Ipukuaka u olieHKa
PE3yNbTaTOB BHIYMCIICHUN
9 [Ipukuaka u oleHKa
pe3yJIbTaTOB BHIYMCICHUI
JIuHeitHOE ypaBHEHHE.
10 Pewienne YI}DIEBHGHI/Iﬁ bubniorex LIOK
D https://m.edsoo.ru/7f43bf66
CBOSIIINXCS K TUHEHHBIM
JIuneiiHOE ypaBHEHHUE.
11 Pewenne ypaBHeHui,
CBOISIINXCS K TMHEHHBIM
KBagparHoe ypaBHeHue.
12 Pemlgzme ypa}l;lz{eHHﬁ Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43c542
CBOJISIIITUXCS K KBAJPATHBIM
KBanparHoe ypaBHeHue.
13 Pemill)me ypa}llslz{eHnﬁ Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43c542
CBOJISIIITUXCS K KBAJPATHBIM
14 bukBanpartHbie ypaBHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTtHble ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl pemenus
16 YPaBHEHUU TPEThEU U

YETBEPTOM CTENIEHEN



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

Pa3JI0KCHUCM Ha
MHOXHUTCIIN

[Ipumeps! penieHus
YPaBHEHUU TPETHEN U

17 4eTBEPTOM cTeneHen
pa3IoKeHNEM Ha
MHOKHTEITH
18 Pemenue npoOHo- bubnunoreka LIOK
palMoHaIbHBIX YPaBHCHHMA https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHo- bubnunoreka [{OK
palMOHAIbHBIX YPaBHCHHIMA https://m.edso00.ru/7f43c9b6
20 Pemenune TekcTOBBIX 337124
anreOpandecKuM METOJIOM
21 Pemienne TeKCTOBRIX 3a1a4
anreOpandecKuM METOJIOM
99 Pemnienne TekcTOBBIX 3aj1a4
anreOpandecKuM METOJIOM
KonTponpsHas padora o
23 Teme "YpaBHEHHS C OJTHOU
nepeMeHHon"
24 YpaBHEeHUE C ABYMsI bubmmoreka [IOK
MEPEMEHHBIMU | €ro rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHuUe ¢ 1ByMsl bubnunoreka [JOK
MEPEMEHHBIMU | €ro rpaduk https://m.edsoo.ru/7f43d0b4
26 CucreMa 1ByX JTMHEHMHBIX

YPaBHEHUMU C IBYMsI



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

27

28

IICPECMCHHBIMHU U eé PCUICHUC

CucremMa qByX JTMHEUHBIX
YPaBHEHUU C ABYyMs
IIEPEMEHHBIMU U €€ PEIICHUE

Cucrema AByX JTUHEHHBIX

YpaBHEHHUI C ABYMsI
MIEPEMEHHBIMU U €€ peleHHe

29

Cucrema AByX JUHEHHBIX
YPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€ PELIEHUE

30

Pemenue cucrem aByx
YPaBHEHHH, OJTHO U3
KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOPOM CTENEHU

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

31

Pemenue cucrem nByx
YPaBHEHHUM, OHO U3
KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOM CTEIIEHU

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

32

Pemenue cucrem aByx
YpPaBHEHUM, OJTHO U3
KOTOPBIX JIMHENHOE, a
JIpYyroe — BTOPOU CTENECHU

33

Pemenue cucrem aByx
YpPaBHEHUH, OJTHO U3
KOTOPBIX JIMHENHOE, a
IPYroe — BTOPOU CTEIICHU



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

34

I'paduueckas
WHTEPIIpETAIUS CUCTEMBI
YPaBHEHUU C IByMs
NepeMeHHBIMU

35

Pemenne TeKCTOBBIX 3a/1a4
anredpanyeckuM crocooom

36

37

Pemenmne TekcTOBBIX 3324
anredpanyeckuM crocooom
KouTponsHas pabora o
teme "CucteMbl ypaBHEHUI"

38

HuciioBbie HEPABEHCTBA U UX
CBOMCTBa

39

40

UucnoBbie HEPABEHCTBA U UX
CBOWCTBA

JInHeliHbIE HEPaBEHCTBA C
OJHOM MEPEMEHHOU U UX
perieHue

bubmmoreka [IOK
https://m.edsoo.ru/7f43ad5a

bubmmoteka [IOK
https://m.edsoo.ru/7f43af08

41

JIuHeliHbIE HEPABEHCTBA C
OJIHOM IEPEMEHHOM U UX
pelieHue

bubmmoteka [IOK
https://m.edsoo.ru/7f43af08

42

43

JIuHeliHbIE HEPABEHCTBA C
OZHOM MEPEMEHHOU U UX
pelieHne

Cucrtembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEILICHHE

bubmoreka [IOK
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

44

45

CucreMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHON U UX PELICHHE
CucTeMbl TUHESHHBIX

HEPABEHCTB C OJJHOU
IIEPEMEHHOM U UX PELICHHE

46

47

KBanpaTHble HEpaBEHCTBA U
UX pELICHNE
KBagparHsie HepaBeHCTBA U
UX pelLIeHUe

but6mmoreka [JOK
https://m.edso00.ru/7f43b098
bubmnorexa IIOK
https://m.edsoo.ru/7f43b21e

48

KBaI[paTHBIe HCPABCHCTBA U
X pCIICHUC

bubmmoreka [IOK
https://m.edsoo.ru/7f43b5a2

49

50

o1

KBanpatHble HepaBeHCTBA U
UX pelieHne

KBagparHslie HepaBeHCTBaA 1
UX pelLIeHue

I'padmueckas
WHTEPIpETAIUs HEPABESHCTB
Y CUCTEM HEPaBEHCTB C
JIBYMsI TIEPEMEHHBIMU

bubmmoreka [IOK
https://m.edsoo.ru/7f43b098

52

I'padmueckas
WHTEPIpPETAIUs HEPABCHCTB
¥ CUCTEM HEPaBEHCTB C
JIBYMSI TIEPEMEHHBIMU

53

KonTtponpshas pabora mo
teme "HepaBenctra"



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

54 Ksanpatununas ¢pyakmoms, e bubnuoteka [IOK
rpaduK U CBOWCTBA https://m.edso00.ru/7f4396¢6
55 Ksanpatnunas ¢pyakmoms, e bubnuoteka [{OK
rpaduK U CBOWCTBA https://m.eds00.ru/7f439842
56 KBanpatnunast pyHkius, eé bubnunoreka LIOK
rpaduK U CBOWCTBA https://m.edso00.ru/7f4399b4
[Tapabona, KOOpaAUHATHI
57 BeppI_HI/IHLI Hapagﬂonm 0Ch bubmiorexa LIOK
’ https://m.edsoo.ru/7f439eb4
CUMMETPUHU NapadoIIbl
ITapaboira, KOOpAUHATEI
58 Be;)I_HI/IHLI Hapa};ﬂonbl 0Ch bubmorexa LLOK
’ https://m.edsoo.ru/7f43a03a
CUMMETPUH MapadoJIbl
[Tapabona, KOOpaAUHATHI
59 Be;)IJ_II/IHBI napalgﬂonm 0Chb Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43alac
CUMMETPHH MapadoJIbl
[Tapabona, KOOpAUHATHI
60 Be[fI_HI/IHBI napaléi[)nm 0Ch Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43a31e
CUMMETPHHU 1apadoJIbl
[TapaGona, KOOpaAUHATHI
61 BC;JI_HI/IHBI ’napagf)nm 0Ch Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43a526
CUMMETPHHU 1apadoJIbl
[Tapabomna, KOOpAMHATHI
62 BEpIIMHBI IapaboJibl, OCh
CUMMETPHH MapaboIbl
63 I'paduku pynkomii: y = kx,

y =kx + b, y=k/x, y=x3,



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

64

65

y=vX, y=[x|

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

I'paduxn pynkmmii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=[x|

66

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

67

68

I'paduxu pynkuii: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, y=[x|

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

69

70

KonTponbsHas padora o
teme "DyHkuun"
[TonsiTue yncnoBou
MOCJIe1I0BATEIbHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/7f43ab84

bubmmoteka [IOK
https://m.edsoo.ru/7f43e6¢c6

71

3amanue
MOCJIeIOBATEIbHOCTH
peKyppeHTHOM hopmyoit u
dbopMyIoit N-ro yieHa

but6mmoreka [JOK
https://m.edsoo.ru/7f43ebda

72

Apudmernyeckas u
reoOMEeTpUIeCcKast MPOrPECcCUH

bubmoreka [IOK
https://m.edsoo.ru/7f43ed7e



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

73

Apudmerndeckas u
reoMeTpuyueckasi Iporpeccuu

but6mmoreka [JOK
https://m.edsoo.ru/7f43f3b4

74

75

@opmyiiel N-TO 4eHa
apupMeTUIeCKon u
reOMETPUYECKON
IIPOTPECCUI, CYMMBI IIEPBBIX
N YWIEHOB

@opMysl N-TO WieHa
apupMeTHIecKoil u
TF€OMETPUYECKON
IIPOTPECCUI, CYMMBI IIEPBBIX
N 4WIEHOB

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

bubmmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

77

®opMysl N-TO WieHa
apupMeTUIeCcKon u
reoOMEeTPUYECKON
MIPOTPECCUM, CYMMBI IIEPBBIX
N 4JIEHOB

®opMyisl N-TO WieHa
apudMeTHIecKon u
reoOMEeTPUYECKON
MIPOrPECCUM, CYMMBI IIEPBBIX
N YWICHOB

bubmnorexa IIOK
https://m.edsoo.ru/7f43f0c6

bubnmoteka [IOK
https://m.edsoo.ru/7f43f72¢

78

®opMyisl N-TO WieHa
apuMeTUIECKON U
reoMeTpUYECKON
IIPOrPECCUil, CyMMBI IIEPBBIX
N YIEHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0



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

79

N3o0paxenne WICHOB
apuMeTUIECKOUN U
reOMETPUYECKOMN
Mporpeccui TOYkaMu Ha
KOOPAWHATHOM TJIOCKOCTH

80

81

N3o0paxenue 4wieHoB
apupMeTUIeCKon u
F€OMETPUUECKOM
MPOTrpeCCUui TOYKaMHU Ha
KOOPAWHATHOM TJIOCKOCTH

JIlugenuplil u
SKCIOHEHIIMAIbHBIA POCT

82

83

84

85

CrnoxHbIe IMPOICHTLI

CioxHBIE POLIEHTHI

KonTponsHas pabora o
Teme "HucioBele
HOCJIEA0BATENHHOCTH"

[ToBTOpenue, 00061ICHUE U
cucTeMaTu3alus 3HaHUI.
3anuck, CpaBHEHHE,
JICHCTBHS C
JICUCTBUTEIBHBIMH YHCIIAMHU,
YHUCIIOBas mpsimMas

bubmmoreka [IOK
https://m.edsoo.ru/7f43fe0e
bubmmoteka [IOK
https://m.edsoo.ru/7f4401a6

bubnunoteka LIOK
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEeHue, 0600IICHUE



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

87

88

89

90

91

92

CHCTEMaTHU3aIus 3HAHHH.
[TporieHThI, OTHOIICHHUS,
MIPOTTOPIIHH

[ToBTOpEeHnue, 0006IICHUE U
CHCTEMaTHU3aIus 3HAHHH.
Oxkpyriienne, npudInKeHue,
OLIEHKa

[ToBTOpeHue, 00006IICHNE U
CUCTeMaTH3aIus 3HaHUH.
Pemenne TeKCTOBRIX 3a1a4
apu(pMeTHUEeCKUM CI1ocoO0M

[ToBTOpeHue, 0006IICHNE U
CUCTeMaTH3aIus 3HaHUH.
Pemenne TeKCTOBRIX 3a1a4
apudmeTHuecKnM crocodbom

[ToBTOpeHnue, 00061IICHUE U
cUCTeMaTHu3aIus 3HaHUM.
Pemenne TeKCTOBBIX 3a1a4
apudmeTHuecKuM crocodbom

IToBTOpEeHUE, 0000IICHUE U
CUCTEMATH3alMs 3HAHUH.
[IpeobpazoBanue
anreOpanyecKux
BBIPKEHUH, JTOMTYCTHMbBIC
3HAYCHUS

[ToBTOpeHue, 00001ICHUE U
cucTeEMAaTH3aINA 3HAaHUN.

bubmmoreka [IOK
https://m.edsoo.ru/7f443b12

bubmmoreka [IOK
https://m.edsoo.ru/7f443cd4

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

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

but6mmoreka [JOK
https://m.edso0.ru/7f444364



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

[IpeobpazoBanue
anreOpandecKux
BBIPKEHUH, TOMTYCTHMBIC
3HAYCHHSI

93

94

95

[ToBTOpeHUE, 0000IICHUE U
cucTeMaTH3alus 3HaHUI.
[Ipeo6paszoBanue
anreOpandecKux
BBIPKEHUH, TOMTYCTHMBIC
3HAYCHHUS

[ToBTOpeHue, 0006IICHUE U
CHCTeMaTHU3aIusl 3HAHHH.
[Ipeo6pa3zoBanue
anreOpandecKux
BBIPQKCHUH, TOTTYCTHMbIC
3HAYCHHUS

[ToBTOpenue, 0006IICHUE U
CHUCTEMaTH3alNs 3HAHUN.
OyYHKIMU: IOCTPOCHUE,
CBOMCTBA U3yYECHHBIX
byHKIHHA

bubmnorexa LIOK
https://m.edsoo.ru/7f4446f2

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

bubmmoreka [IOK
https://m.edsoo0.ru/7f444c56

96

97

IToBTOpEeHUE, 0000IICHUE U
CHCTeMaTH3aIus 3HAHUH.
@yHKIMU: IOCTPOCHUE,
CBOMCTBA U3YYECHHBIX
byHKIMA

[ToBTOpEeHue, 0600IICHUE

bubnnoreka [IOK
https://m.edsoo.ru/7f444f44

bubnunoreka LIOK



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

cUCTeMaTH3alusl 3HaHUH.
@OyHKIUU: TOCTPOEHHE,
CBOMCTBA U3y4YECHHBIX
byHKIMA

https://m.edso0.ru/7f44516a

98

[ToBTOpeHUE, 0000IICHUE U
cucTeMaTH3alus 3HaHUI.
@yHKINA: TIOCTPOEHUE,
CBOMCTBA M3YYCHHBIX

byHKIMI

bubmnorexa LIOK
https://m.edso0.ru/7f4452¢e6

99

100

101

102

[ToBTOpEeHue, 0006IICHUE U
cucTeMaTH3alus 3HaHUI.
I'paduueckoe pemeHne
YPaBHEHUU U KX CUCTEM

[ToBTOpEeHue, 0006IICHUE U
CHUCTEMaTHU3alNs 3HAHUU.
I'paduueckoe pemeHue
YPaBHEHUU U KX CUCTEM

Hrtorosast KOHTpoOIBHAS
pabora

O06001IeHNE U
cUCTeEMATH3alUs 3HAHUN

bubmnorexa IJOK
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB
I10 [TPOIT'PAMME



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

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI VUEHUKA

» AnreOpa, 8 knacc/ MaxkapsiueB FO.H., Munarok H.I'., Hemkxos K.W. u npyrue,

AxmmonepHoe o6mecTBo «M3natenbcTBo «IIpocBemmeHue

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



