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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBJISETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00IEro oOpa3oBaHHUS: OHA
ofOecrieunBaeT HW3y4YeHHE JPYrMX JUCLHMIUIMH, KaK eCTeCTBEHHO- HAy4yHOro, TakK U
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsi TPOAOIDKEHHsS OOpa3oBaHUS U B
MIOBCEIHEBHOM *U3HH. Pa3zBuTHe y 00y4yaromuxcss HAayYHbIX HMPEACTABICHUN O MPOUCXOXKICHUN
U CYIIHOCTH airebpamdeckux abcTpakiui, crnocobe OTpakeHHs MaTeMaTU4YecKOW HayKou
SBJICHUN U TPOLIECCOB B MpPUPOJE U OOIIeCTBE, POJIU MATEMaTHUYECKOrO MOJEIMPOBAHUS B
HAYYHOM TIO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JJIsl aJalTallid B COBPEMEHHOM LH(POBOM OOIIECTBE.
Wzyuenue anreOpbl oOecreynBaeT pa3BUTHE YMEHHUS HaOI0laTh, CpaBHUBATh, HAaXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBaTh CBOM JICUCTBUS M BBIBOJIBI, (OPMYJIMPOBATh yTBepkAeHHA. OCBOCHHE Kypca
anreOpbl 00eCTIeuynBaeT Pa3BUTHE JIOTHUECKOTO MBIILIICHUS OOYYarOIUXCs: OHU HCIOJIB3YIOT
JNENYKTUBHBIC U MHAYKTUBHBIE pacCyXJIeHus, 0000IIeHne U KOHKpeTu3aluio, abcTparupoBanme
u ananoruto. OOydeHue anreOpe MpeanonaracT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTENbHOM
JESATEIIbBHOCTH ~ OOY4YaloOIMXCs, IO3TOMY CaMOCTOSITEIbHOE pELIEeHUE 3ajady  sBJSETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Ausrebpa» Uis OCHOBHOTO OOMIETO
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-METOANYECKHUe NTUHUM: «YHucma u
BBIUNCIICHUS», «AJreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUN».
Kaxnas u3 3TUX cojepKaTebHO-METOANUECKUX JIMHUNA Pa3BUBAETCSA HA MPOTSIKEHUM TPEX JIET
U3YYEHHUS Kypca, B3auMOJICHCTBYs C IPYTUMU €ro JUHHUSIMH. B Xo7e nzydenus yuyeOHOro Kypca
00y4aromuMcs IPUXOIAUTCS JOIMUYECKH PacCyXJ1aTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpaMmy y4eOHOTo Kypca «Anaredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jellax MaTeMaTH4YecKOro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJIAJACHUIO OOYYarOIMMHUCS OCHOB YHHBEpPCAJIBHOTO MaTeMaTHYeCKOro
s3bika. CoJiepKaTenbHOM U CTPYKTYpHOW 0COOEHHOCTBIO Y4eOHOIro Kypca «Anredpa» sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYarOIIMXCSl JOTMUYECKOTO MBIIUICHHS,
(OpMHUPOBAHHIO YMEHHMSI I0JIb30BATHCS AITOPUTMAMH, a TAKXKe MPUOOPETEHUIO0 MPAKTHUECKUX
HaBBIKOB, HEOOXOJUMBIX Ul MOBCEIHEBHOM *U3HU. Pa3BUTHE NMOHATHA O 4YMCIE HA YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHMUs CBS3aHO C  palMOHAIBHBIMH M HPPALMOHAIBHBIMU
yuciaaMu, (HopMHpOBaHUEM IPEICTABICHUH O ACWCTBUTEILHOM YHCIE. 3aBepIICHUE OCBOCHUS
YUCJIIOBOU JTUHUU OTHECEHO K CpeTHEMY O0IIeMy 00pa30BaHHUIO.

Conepxanue JIByX anreOpanyeckux JHUHUM — «AsreOpanyeckue BBIPRXKEHUS» U
«YpaBHEHHUS 1 HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOLIUXCSI MATEMAaTHYECKOTO
anmnapara, He0OX0JAUMOTIo JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3a1ady. Ha ypoBHEe OCHOBHOro oOIiero oOpa3oBaHMs Yy4eOHBIH MaTepuan
IpyNIUpyeTcs BOKPYT pallMOHAIBHBIX BbIpaXEHUH. Anrebpa JeMOHCTPUPYET 3HAUYEHUE
MaTeMaTUKH KakK SI3bIKa Ui MOCTPOEHUS MaTeMaTUYeCKUX MOJIENel, OMHCAHUs MPOILECCOB U
ABJIEHUHN peaibHOTO Mupa. B 3amaun oOydyeHus anredpe BXOAAT TakkKe JajibHeiliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B 4YacTHOCTH, [UIi OCBOGHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMMU JEAYKTHBHBIX paccyxiaeHuil. IIpeoOpa3oBanue
CHMBOJIBHBIX ()OPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K MAaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIeleHO Ha  MOJyYyeHHE
00yJarmuMuUCs 3HaHUN 0 QYHKIHIX KaK BaKHEHIICH MaTeMaTUYECKOW MOJIEIH ISl OTTMCAHUS



U HCCIICZIOBaHUS Pa3sHOOOPA3HBIX ITPOIECCOB W SIBICHWH B Tpupojae u odmecte. M3ydenue
Marepuajia CIIOCOOCTBYET pa3BHTHIO Y OOYYAIOIIUXCS YMEHHUS HCIIONb30BaTh pa3IMYHbIC
BBIPA3UTEIbHBIC CPENICTBA s3bIKA MATEMAaTHKH — CJIOBECHBIC, CUMBOJIMUECKHE, TpadudecKue,
BHOCHT BKJIaJ] B (DOPMHPOBAHKE MIPEICTABICHUIA O POIM MAaTEMATHKU B Pa3BUTUU IUBHIN3AINN
U KYJIbTYPHI.

CormacHo ywyeOHOMY TMlaHy B /-9 Kjaccax wu3y4aeTcss YYeOHBId Kypce «Airedpay,
KOTOPBIM BKJIIOYAET CJCAYIONINE OCHOBHBIE pa3/ielbl cojlepKaHus: YWcia U BBIYUCICHHSY,
«AnredpanuecKue BRIPAKCHHS», «Y PaBHCHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 yaca
(3 gaca B Henenio), B 8 kinacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO0).



COILEPKXAHUE OBYYEHUASA

7 KIIACC
Yucna v BEIUUCIEHUS

JpoOu OOBIKHOBEHHbIE M JECATUYHBIE, MEPeXoi OT OAHOH (OpMbI 3amucH Jpodel K
apyroi. IloHsATHE palMOHAIIBHOIO YUCIIA, 3alIMCh, CPABHEHUE, YIIOPSAIOYUBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTrnueckue NEeHCTBHS ¢ pallMOHAJIBHBIMH YHcIaMu. Perienue 3ama4 U3 pearbHOU
IPAaKTUKU Ha 4acTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesieHHe, peodpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OTpEAEIICHUS, 3aIiCh OONBIIUX yncenl. [IponeHThl, 3amuch MPOLUEHTOB B BUAE APOoOH U
poOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3a/laud Ha IIPOLIEHTHI, PElICHUE 3a/a4 U3 peajbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHasi MPONOPLMOHATBHOCTH.

Anrebpanyeckue BbIPAKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOU. JlOIyCTUMBIE 3HA4YECHUS
nepeMeHHbIX. [lpeacraBieHue 3aBUCUMOCTHM MEXAY BEJIMYMHAMM B  BUAE (OPMYIIBIL.
Beruucnenus no gopmynam. [IpeobpazoBanrue OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHbIE
BBIp@)KEHUS, MpaBUIa NPeoOpa3oBaHus CYMM M IPOM3BEAEHUI, NMpaBUiia PaCKPBITUS CKOOOK U
IPUBEICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM IIOKA3aTEIIEM.

OpHowienbl 1 MHorowieHsl. CteneHb MHorouieHa. CiiokeHHe, BBIUYUTAHUE, YMHOKEHUE
MHOTOWIEHOB. DOpMyJIBI COKPAIEHHOTO YMHOXKEHHS: KBaJgpaT CyMMBbl M KBaApaT Pa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKUTEH.

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IPpaBUiIa MpeoOpa3oBaHUs ypaBHEHUs, PAaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIIO KOPHEHW JIMHEWHOrO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHEHHMIl. CocTaBleHME ypaBHEHUH IO YCIOBHMIO 3adaud. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
ypaBHEHUW C JABYMsI TepeMEHHBIMU. PeleHue cucteM ypaBHEHUH CIOCOOOM IOJCTAaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CHCTEM YPaBHEHUM.

DOyHKINU

Koopaunara Toukn Ha mnpsmol. YUucioBele NpoMexyTKu. PaccrosHue Mexay IByMms
TOYKaMHU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. Abcuucca m opaMHATa TOYKM Ha
KOOpAMHATHOM TuiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX ¢Gopmynamu. UreHue rpadukos
peanbHbIX 3aBUcUMoOcTed. Ilonarne ¢ynkuun. ['papuk ¢yHkuu. CpoicTBa (QYHKIIMIMA.
Jluneitnas ¢pynkuus, e€ rpapuk. ['paduk dynknum y = [x|. ['padudeckoe perieHne TuHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPAaBHEHUM.

8 KJIACC
Yucia 1 BEIYUCICHUS

KBanpatHelii kopeHb u3 uucna. Ilonste 00 wuppanuoHanbHOM uyucie. JlecsaTuyHbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoicTBa apuPMETHIECKUX KBAJAPATHBIX KOPHEH U UX



NPUMEHEHHE K MpeoOpa30BaHUIO YHCIIOBBIX BBIPAXEHHN M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
YHCla.
Crernens ¢ 1esIbIM IT0Ka3aresaeM U e€ cBoiicTBa. CTangapTHas 3alUCh YKCTIa.

Anrebpanyeckre BbIpaKeHUS
KBanpatHblii TpEXUIIeH, pa3iocKeHUE KBAIPATHOTO TPEXWICHA HA MHOXHTEITH.
Anrebpanyeckas ApoOb. OCHOBHOE CBOWCTBO anrebpanyeckor npobu. CroxkeHue,
BBIYMTAHUE, YMHOXKEHHE, JICJICHUE aireOpanduecKux ApoOei. PanmoHaabHBIC BBIpOKEHUS U HX
peoOpazoBaHueE.
ypaBHeHHfI U HCPABCHCTBA

KBaznpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JUHEHHBIM W KBaapaTHbIM. llpocreiimme apoGHO-
palMOHAJIbHbIE YPABHEHUS.

I'paduueckass uHTEpHpeTaluss YpaBHEHUH ¢ JABYMs NEPEMEHHBIMM U CHCTEM JIMHEHHBIX
YPaBHEHUH C JOByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEHWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aj1au anredpanyecKuM CrocoooM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOM IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMU

[TonsTne  ¢dyHKUUU. OOGnacte  ompeneneHus U MHOXECTBO 3HAYCHUU
¢ynkunu. CriocoOsl 3aganus ¢pynkuuil. ['paduk ¢pynkunu. Urenue cBoiicTB GyHKIMU 1O €€
rpa¢uxy. [Ipumepsl rpadukoB GyHKINH, OTpaKAIOLINX pealIbHbIE IPOLIECCHI.

@DYHKIHMY, ONMUCHIBAIOIIME MPAMYI0 U OOPAaTHYIO NMPONMOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oyukman ¥ = X° | ¥ = %% = \x, y=|x|. [paduaeckoe pelreHne ypaBHEHMI 1 CHCTEM
YpaBHEHUM.

9 KJIACC
Hucna 1 BBIYUCTIECHUS
PannonanbHble yncna, uppaloHaIbHbIe YHCIIa, KOHEYHbIE U OECKOHEUHbIE JEeCATUYHbBIE
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCET, ACUCTBUTENbHBIE YHCIIA Kak OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.
CpaBHeHUE NEHCTBUTENBHBIX YHCEN, apupMeTHUeCKHUe NEeHCTBUS C JEHCTBUTEIBHBIMU
YUCIIaMH.
Pa3mepsl OOBEKTOB OKPY)KAIOLIETO MHUPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIIEM
MUpE.
[TpuOmmk€HHOE 3HAUYEHUE BEJIIMYUHBL, TOYHOCTh NpuOMKeHus. OKpyrieHHEe 4YHUCell.
[Tpukuaka v OLEHKa pe3yIbTaTOB BEIUNCICHHM.
YpaBHEHUS U HEPABEHCTBA

Jluneiinoe ypaBHeHue. PemieHue ypaBHEHM, CBOASIIMXCS K JMHEHHBbIM. KBagpaTHoe

ypaBHeHue. PeleHue ypaBHEHUH, CBOASAIIMXCA K KBaIPATHBIM.
bukBagpatHoe ypaBHeHue. [lpumepbl pellieHUsi YpaBHEHUN TPEThed M YETBEPTOM CTemneHen
Pa30KEHUEM HAa MHOKUTEIH.

Pemenne  npoOHO-pallMiOHANBHBIX  YpaBHEHWiA.  PemieHwe  TEKCTOBBIX  3ajad
areOpanyeckKuM METOIOM.



VYpaBHEeHHE ¢ IByMsI TIEpEMEHHBIMH M €ro rpaduk. PemeHue cucteM OBYyX JTMHEHHBIX
YPaBHEHHH € JByMs INepeMEHHBIMH. PenieHue cucTeM ABYX ypaBHEHUH, OJHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpoi creneHu. ['paduueckas nHTEpHpeTalysi CUCTEMbl YpaBHEHHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TEeKCTOBBIX 3a7ad  anreOpanvyeckuM  CIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne NMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOM. PelleHne CucTeM JIMHEHWHBIX
HEpaBEHCTB C O/AHOI mnepemeHHoi. KBangpaTHble HepaBeHcTBa. I'paduueckas MHTEpIIpETAIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

OyHKIMU
KBangpatnunas ¢ynkuus, e€ rpadpuk u cBoiicta. IlapaGona, KOOpAWHATHI BEPIIMHEI
napaGobl, 0Ch CUMMETpHH napaboisl. I'paduku Gynkimii: y = kx, y = kx + b, y = k/x, ¥ = x% |y
=, y = [x| , 1 ux cBoiicTBa.

Yucnosbie IMOCJICAOBATCIIBHOCTH U IIPOIPCCCUU

[TonsiTe YKMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u HopmyIoi N-ro dieHa.

Apudpmernueckas U reomerpuyeckas — nporpeccuu.  Dopmynsl  N-To 4ieHa
apu(pMETUYECKON U FeOMETPUUECKON MPOTrPECCUii, CyMMBbI IIEPBHIX N YJICHOB.

N300paxeHne 4ieHOB apU(PMETHUECKON M TE€OMETPUYECKOW MPOrpeccHil TOUKaMH Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



INIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TIPOI'PAMMBbI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHHUS IporpaMmbl y4eOHOTO Kypca
«Anredpa» XapaKTepU3yIOTCS:
1) narproTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K TMPOIUIOMY M  HACTOSIIEMY POCCUHCKOU
MAaTEMATUKH, [€HHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTE€MaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTMX HayKax M MPHUKJIATHBIX cepax;

2) I'pa’K1aHCKOC U AYXOBHO-HPABCTBCHHOC BOCIIMTAHHUC!

TOTOBHOCTBIO K BBIMIOJTHEHUIO O0SI3aHHOCTEH TpakTaHWHA W PEATH3allid €ro
mpaB, TPEICTABICHHEM O MaTeMaTHYCCKHX OCHOBaX (PYHKITMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUN, MPOLEAYP TPakJIaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJTEHO-3THYECKUX MMPUHITAIIOB B AEATEILHOCTH YIEHOTO;

3) TpyZI0BOE BOCITUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTUE B pPEIICHUU TMPAKTUYECKUX 3a]ad
MAaTEMATUYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYE€CKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKU3HUM JJIsl YCHENMIHOW TpodeccroHambHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJMMBIX yYMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTEeTUYECKOE BOCITUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pENICHUM, pPacCyXJICHHH, YMEHHIO BUIIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAyYHOTO MMO3HAHHUS:

OpHUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH Kak c@epbl 4YeloBEeYECKON
NEATEIbHOCTH, JTANlOB €€ Pa3sBUTUSA U 3HAYMMOCTH U1 Pa3BUTHUS LMBUIIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MATEMAaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJCHHEM NPOCTEUIIMMHU HABBIKAMM HCCIEA0BATEIBCKOU
NESATEIIHOCTY;



6) ¢usumveckoe BocmuTaHWe, (HOPMUPOBAHHE KYJIBTYPBI 370POBbS H
HMOILIMOHAIBHOTO OJIarOnoTyYus:

TOTOBHOCTBIO MPUMEHITh MATEMATHYECKUE 3HAHUA B HHTEPECAX CBOETO
3MI0pPOBBS,  BEIEHUS  370pPOBOrO  oOpa3a  KU3HU  (3I0pOBOE  MUTAHHE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTABIXA, pETyIsapHas Qu3ndecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUHU, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 9KOJIOTMYECKOE BOCIIUTAHHUE:

OpUEHTalMENd HAa TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUU ISl pEIIEeHUs 3a/1a4
B 00JIACTH COXPAHHOCTH OKpY>KAIOIIEH Cpelpl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUM Il OKPYXKAIOWIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKkTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) ajmanrTamus K W3MEHSIONIMMCS YCIOBHSIM COIMAIBHOW W TPHUPOTHON
CpEBL:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIJIOBUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYyTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIAHUPOBATH CBOE pa3BUTHE,

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOUIUNM KOHTPMEP, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHUCTBHUSA, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

[To3HaBaTenbHBIC YHUBEPCATbHBIC yUeOHBIC TCHUCTBUS
ba3oBbie Jornueckue nNeCTBUS:

*BBISIBJISITh U XAapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy TMOHATUSAMHU, (HOPMYIUPOBATH
ONpENENECHNUs]  IOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKaluy, OCHOBAaHUS JUIsi O0OOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
IPOBOMMOIO aHAJIN3A;

*BOCIIPUHUMATh,  (OpMyIHpoBaTh M  NPeoOpa3OBbIBaTh  CYXKIACHMS:
YTBEpAUTENIbHbIE W OTPULIATEIbHBIC, €JUHUYHbIE, YacCTHbIE U 0OLIueE,
YCIIOBHBIE;

*BBIABJISITh ~ MAaT€MaTUYECKHE€  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npoTuBopeunsi B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSAX,



npemyiaraTh  KpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

e IeJIaTh BBIBOJIBI C WCITOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e pa3OupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIEHUN (IIpsIMbIE U OT
MPOTUBHOTO), TMPOBOAWTH CAMOCTOSITEIBHO HECIOXXHBIC JT0KA3aTEIhCTBA
MaTeMaTH4ecKnx (aKTOB, BHICTpAWBATh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

*BRIOMpATH CIOCOO pelieHuss y4eOHOM 3ajadyu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOOJNee TMOAXOMAMMA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

bazoBbie nccnenoBaTenbcKue EHCTBUS:

. UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh  BOMPOCHL,  (PUKCHUpYIOIIME  NPOTUBOpEYHMe,  MpodIIeMy,
CaMOCTOSITEIIFHO YCTaHABJIMBaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHE;

. MPOBOJUTh IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE HCCIEIOBAaHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

. CaMOCTOSITeNIbHO (hOopMyIMpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
npoBeAEHHOTO  HAOMIOEHUS,  WCCIENOBaHMUS,  OICHMBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

. MIPOTHO3WPOBATh BO3MOXHOE pa3BUTHE TIpollecca, a TakKe BBIIBHUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.



PaboTa ¢ nndopmanmei:

*BBISIBIISITh HEJIOCTATOUYHOCTh W M30BITOYHOCTh HMH(POPMAIUH, HAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

*BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATU3HPOBATH W HWHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

*BBIOMpaTh (OpMy TpeACTaBIeHUs HWHGOPMALMKA U  WLIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JuarpaMMamMi, WHOW Tpadukod ©u ux
KOMOMHAITUSIMHU;

* OIICHUBATh HAAEKHOCTH HH(GOPMALMK IO KPUTEPHUSIM, MPEII0KECHHBIM
YUHTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAIBbHBIE YU€OHBIE IEHCTBUSL:

* BOCTIPUHUMATh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHUSIMHU
U TeNIMu OOIIEHUsS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHUs B YCTHBIX W MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
pelieHus 3a1a4i, KOMMEHTUPOBATH MOJTYYEHHBIN pe3yIbTaT;

*B XOJIe 00CYXJICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY O0CYX IaeMOU TEMBbI,
POOJIEMBI, peIIaeMoi 3a/1a4uM, BEICKa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKIEHHUA C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHaiora, oOHapy>KMBaTh Pa3jiMuue€ U CXOJACTBO MO3UIUH, B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

* IPEJICTABJIATH PE3YJIbTAThl PEIICHUS 3aJ1a4H, YKCTIEPUMEHTA, UCCIIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIHPHO BBHIOMPATHh (OpMAT BBICTYIUICHHS C YYETOM
3aJlay Mpe3eHTAUU U OCOOEHHOCTEW ayAUTOPHH;

* IOHUMAaTh W HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHON M MHANBUAYATHLHOM
paboTHI NP pElICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

* IPUHUMAThH 11€JTb COBMECTHOM NEATEIHHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW palOThl, pacmpeneniarb BUIbI paldOT, JAOrOBapUBATHCS,
o0CyXaTh MPOIIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIFO/ICH;

*y4acTBOBaTh B TPYNIOBBIX ¢dopMax paboTel (0OCYXKIeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI H JIpyTW€), BBITOJHATH CBOKO YacTh
paboOThI M KOOPJIWHUPOBATH CBOU JCHCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO KPHTECPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUSI.

PerynaruBHbie yHUBEpCAIbHBIE yU€OHbBIE ACHUCTBUS
CaMOOPTaHU3AIINS:

* CAMOCTOSITEIHHO COCTABJIATh TUIAH, AJITOPUTM pEIICHUS 3a1adul (WU €ro
4acTh), BEIOMPATH CIOCOO pEHICHUsI ¢ y4ETOM HMMEIOITUXCSI PECYPCOB H



COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBaTh M KOPPEKTHPOBATh BapUAHTHI
penieHui ¢ y4éToM HOBOM MH(MOpMAaIUH.

CaMOKOHTPOJIb, SMOIMOHATIBHBIA UHTEIIEKT:

*BJIQJIETh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJISL MpoIlecca U pe3ysbTara
pelieHuss MaTeMaTUYeCKOH 3a1auH;

* IPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELICHUM 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHUBATH COOTBETCTBHUE PE3YJIbTATA IESATEIBHOCTU IOCTABICHHON LEIU U
YCIOBUSIM, OOBSICHATh HNPUYUHBI JOCTUKEHUSI WU HEIOCTHXKEHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYalolmIMICS TMOJYYUT CIICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:
Yucna u BBIYHCICHUSA

BrinonHATh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C PallMOHAIbHBIMU YUCIAMU.

HaxoauTh 3HaueHUsI YUCJIOBBIX BBIPAKECHUH, MPUMEHSITH PazHOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE APOOH.

[lepexoauTth OT omHOM (HOPMBI 3aMMKMCH YUCET K APYrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPAI0YMBATH PAIIMOHAJIBHBIC YKCIA.

OKpyIJIsSTh Yuca.

BBINONHATE IPUKUAKY U OLIEHKY PE3yJIbTaTa BIUUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHUU. BBIMONHATE ASHCTBHUS CO CTEMNEHSMH C HATypajJbHBIMU
MOKa3aTENSIMHU.

[IpuMeHATh  NpPU3HAKK  JACIHMOCTH,  pPAa3j0KEHUE Ha  MHOMXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJaYM, CBSI3aHHBIE C OTHOILICHHEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

Anrebpanyeckue BhIPAKEHUS

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHIO U CUMBOJIUKY, TIPUMEHSITh
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.



Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKCHHM TPH 3aJaHHBIX 3HAYEHUSIX
TIepEMEHHBIX.

BeImotHSATE  TpeoOpa3oBaHUsST  IEJOTO0  BBIPAXKEHUS B MHOTOYJICH
MIPUBEIACHUEM TTOIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BEIONMHATE yMHOXEHHE OJHOYJICHA HAa MHOTOYWICH W MHOTOYICHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBEIHECEHUS 3a CKOOKM OOIEro MHOXHTENS, TPYNIHPOBKH  CIAaracMbIX,
npuMeHeHUsT (HOPMYJT COKPAIEHHOTO YMHOKCHHSI.

[TpumensTh MpeoOpa3zoBaHKsl MHOTOYWICHOB ISl PEHICHUS Pa3IMIHBIX 3a7ad
U3 MaTeMaTHKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcmonp30BaTh CBOWMCTBA CTEMEHEH C HATypadbHBIMH ITOKA3aTCIISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

VYpaBHeHUS U HEPABEHCTBA

Pemate JMHENHBIE ypaBHEHHsA C OJHOM IEPEMEHHOM, NMPHUMEHSS NpaBUia
IIepexo/1a OT UCXOAHOTO YPaBHEHUs K PAaBHOCWIBHOMY eMy. [IpoBepsTs, sBusercs
JIM YUCJI0 KOPHEM YpaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPHU PELICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIOIIMXCS PEHIEHUEM JMHEWHOTO
YPAaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YsSICh TpaUKOM, NPHUBOJUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pewats cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C ABYMS [IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUM IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 ITOJyYEHHBIN pe3yJIbTar.

OyHKIMHU

N3o00pakath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KHU, UHTEPBAJIbI, 3aIIUCHIBATh YMCIOBBIE TPOMEKYTKH HA
aNre0pandecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAHMHATaM,
CTpOUTh rpaduky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C MOMONIIBIO (DYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHHE, II€Ha, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne GyHKIUU N0 3HAYCHHIO €€ apryMeHTa.



[Tonumate rpaduueckuii cnoco® MpeACTaBICHUS U aHATU3a MH(YOpPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 TPAPUKOB PEAIbHBIX IPOLIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHus B 8 kuacce oOydaromMiics MOJIyYHUT CIEIYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Hucna v BBIYUCTIECHUSA

Hcnonp30BaTh HaudajdbHbIE MPEICTABICHUS O MHOXECTBE EHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIYUCICHUM, N300paxaTh JEHCTBUTEIbHBIC
qucia TOYKaMu Ha KOOPAWHATHOM MPSIMOH.

[lpuMeHsATh TOHSATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIONB3yS MPH HEOOXOAWMOCTH KAJIbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKECHUN, COAEPXKAIIUX KBaJApaTHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npobeit u creneneit uucia 10.

Anrebpanyeckue BbIPAKEHUS

[IpuMeHATP NOHATHE CTENEHW C LEeIbIM II0KA3aTeleM, BBIIOJIHATH
npeoOpa30oBaHus BEIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM IMOKa3aTeIeM.
BBINMOMHATH TOXJIECTBEHHBIC MPEOOpPa30BaHUSI PAllMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUJICHAMH U alre0pandecKuMu JApoOsIMHU.
PackiianpiBaTh KBaapaTHBIA TPEXUWIEH HA MHOKUTEIH.
[IpuMeHsTh MpeoOpa3oBaHUs BRIPAKCHUH JIJIs1 PEIICHUs Pa3IMUHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.
YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS U PALUOHAIBHBIE YpaBHEHUA,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOaNTE MpPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHCJIE C IPUMEHEHNEM TpaduuecKnx MmpeacTaBieHnil (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW DPELICHMS, €CIU UMEET, TO CKOJIbKO, U
npouee).

ITepexoauTs OT clIOBECHON (POPMYJIHUPOBKH 3a7a4yM K €€ anreOpandeckoin
MOJEIN C TIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHHH,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4 IMOJIYYEHHBIN PE3yJIbTAaT.

[IpumeHsATh CBOWCTBA YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH,
pemaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW U UX CUCTEMBI, J1aBaTh
rpa@uYecKyr0 HWJUIIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.
DOyHKINU
[loHumaTh ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE MOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNITh 3HaueHHEe (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeIeTsTh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.



Ctpoutb rpauky 3J1eMeHTapHbIX GYHKINN BUIA:
y = kix,y =%y =x%y = [x|, y = Vx, onucsBaTh CBOICTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.
K kxonmy oOydenus B 9 KkJacce OOyYarOIIMICS TMOJYYUT CIEAYIOIINE
IPEIMETHBIEC PE3YIIbTATHI:
Yucna ¥ BEIYUCIICHUS

CpaBHHBaTh M YNOPSAAOYMBATH PALMOHAIBHBIC M HPPALMOHAIBHBIE YHUCIIA.

Boemonusate apudMeTHueckue JEHCTBUS C  pallMOHAJIBHBIMU YHCIIAMHU,
coueras YCTHbIE W IIMCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYHCICHUS C
UPpaLMOHAIbHBIMU YUCIAMU.

HaxoguTe 3HayYeHus CTENEHEH C LENbIMU II0OKa3aTelIsIMU U KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyIJISITh  TEWCTBUTEIBHBIE YHCIIA, BBINOJHATh IPUKUAKY PE3YIbTaTa
BBIYMCJICHUN, OLIEHKY YHCIIOBBIX BBIPAKCHUM.
YpaBHEHUS U HEPABEHCTBA

Pemlate yMHEMHBIE W KBaJApaTHBIE YPABHEHMS, YPAaBHEHUsS, CBOJISIIUECT K
HUM, NIPOCTEUIINE TPOOHO-pAllMOHAIBHBIE YPABHEHMUS.

Pemate cucremsl NByX JMHEWHBIX YPaBHEHMH C JIBYMsI IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIISICTCS JIUHEUHBIM.

Pemars TekcTOBBIE 3amauM  anreOpaMdyeckuM CrocoOOM ¢ MOMOLIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUU C IBYMs IIEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpadUyecKuX NpeICTaBIeHUi (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHUS, €CIIM UMEET, TO CKOJBbKO, U
npouee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPAaBEHCTB Ha YUCJIOBOM IPSIMOM, 3aIIMCHIBATH PELICHHUE C IIOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEUICHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELLIEHUM PA3JIUYHBIX 3a1a4.

DOyHKINU

Pacno3naBath GyHKIMM U3ydyeHHBIX BUIOB. [loka3biBaTh cXxeMaTHYECKU
pacIoyioKeHUue Ha KOOPAMHATHON IJIOCKOCTH TpadukoB GpyHKIui Buaa: y = KX, y
=kx +b,y=kix, y=ax®+bx+c y=x* y= Vx, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K0d()(PUIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMH.

Ctpouts u M300paxkaTb cXeMaTU4EeCKH IpadUKu KBaJApaTHUHBIX (PYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHI 10 MX rpaduKam.
Pacrnio3HaBaTh KBaApaTHUHYIO QYHKIMIO 110 GOpMYIIe, IPUBOIUTH IPUMEPHI



KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.
Yucnosele TOCIEA0BATEIIBHOCTH U IIPOIPECCUN

Pacrio3naBaTh apupMETHYECKYI0 W TEOMETPHUYECKYIO IMPOrPEeCcCHU TP
pa3HbIX Crloco0ax 3aJaHusl.

BEIONHATE  BBIYMCICHUS C HWCHOJIb30BaHHWEM (GopMyn n-ro dieHa
apu(pMEeTUIECKON U TEOMETPHUECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh YJICHBI TOCIEIOBATEIPHOCTH TOYKAMHA Ha KOOPIWHATHOM
TJIOCKOCTH.

Pemarp 3amaum, CBS3aHHBIC C YHCIIOBBIMH TOCIEAOBATEIHHOCTSIMHU, B TOM
qrcIie 3a/1a9d U3 PEaTbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IHU(PPOBBIX
TEXHOJIOTHH ).



TEMATHYECKOE INIAHUPOBAHUE

7 KJIACC
KosunuecTBo yacoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM Beero Kontponbusre | TIpaKTHueckHe dJIeKTPOHHBbIE (HU(pPOBHIE)
NPOrpamMMblI o0pa3oBaTejbHbIE pecypChl
padoThI padoThI
bubmuorexa [JOK
1 Yucna u BerauciaeHus. ParmonanpHbIe yncia 32 1 hitps:/m.eds00.ru/7§415b90
bubmnoreka IIOK
2 Koopaunaret u rpaguicu. Oymxim 25 1 https://m.edsoo.ru/7f415b90
bubnuorexa [IOK
3 | AnreOpanieckue BhIPaKCHUA 26 1 https://m.eds00.ru/7f415b90
bubmnoreka IIOK
4 | YpasHemmi n HepaeHCTEa 12 1 https:/m.eds00.ru/7f415b90
bu6nuorexa [IOK
5 Hogropenue n 0bobmenne ! 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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 KJIACC

KoaunvecTBo yacoB JJ1eKTPOHHbIE
Ne i/l HaumeHoBaHue pa3/iesioB U TeM NPOrPaMMbl B KourpoJabnbie | [IpakTnueckue (uudposbie)
cero padoThI padoThI o0pa3oBare/bHbIE
pecypchbl
1 Anrebpanueckue BeIpaKeHHs. Anredpandeckas 15 1 Bu6muoteka [JOK
Ipo0b https://m.edsoo.ru/7f417af8
bubnuorexa [JOK
2 Yucona u Berauciienus. Kpagparusie KOpHU 15 https://m.edsoo.ru/7f417af8
3 Yucna u BerunciieHus1. CTeeHs ¢ HETLIM 3 1 bu6nunorexa [IOK
HoKa3aresieM https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHcTBa. KBapaTHbie 19 1 bubnuoreka [IOK
ypaBHeHwust. KBagpaTHbIil Tpex4ieH https://m.edsoo.ru/7f417af8
5 v C . 13 bubmnoreka IIOK
paBHEHUS ¥ HepaBeHCTBA. CHCTEMBI YpaBHEHHIMA hitps://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
! DyHKIHH. OCHOBHBIC HOHATHS S https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
8 Dyrrupi. Huciossie dyriumm o https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
d IosTopenne u 0bobmeHHe 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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

9 KIIACC

Ne H KoaunvecTBo yacoB 3
wn anMeHOBaHUe Pa3/1eji0B U TeM MPOrpaMMbl Beero Kontponnmusre | lIpaxTieckue JIEKTpPOHHbBIE (I (pPoBbHIE)
o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
1 q . 9 but6mmoreka [IOK
WCJa ¥ BBIYUCICHUS. J[eliCTBUTEIbHBIC YUCTa hitps:/m.eds00.ru/7§419d08
but6mmoreka [IOK
2 | PynKiwmm 16 1 https://m.eds00.ru/7f419d08
3 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C OJTHOM 14 1 bubmuorexa [IOK
HIePEMEHHOMN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 14 1 bubnmnoreka [HOK
ypaBHEHUIA https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
3) VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubanoreka LIOK
6 YucnoBble OCIEI0BATETBHOCTH 15 1 hitps://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 18 1 bu6nuoreka [IOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne T Kosmn4yecTBo 9acoB 1 3 o
eMa ypoka ara JIEKTPOHHbIE M (poBbIE
n/n yp Bcero | Konrposbhblie | [IpakTuyeckue P P
U3yueHHs1 | oOpa3oBaTe/IbHbIE PecypChl
padoThbI padoThbI
1 [ToBTOpEHNE H3y4EHHOT0 MaTepuaia 5-6 1
KJIaCCOB
5 [ToBTOpEeHME N3y4EHHOTO MaTepuaia 5-6 1
KJIaCCOB
3 [ToHsTHE palIMOHATBHOTO YKCIIA 1
4 ApudmeTrnueckue 1eHCTBUS C 1
panuoHaJIbHBIMHU YUCJIaMU
5 ApudmeTrnueckue 1eHCTBUS C 1
paloHaIbHBIMU YUCIAMH
5 ApudmeTrndeckue 1eHCTBUS C 1
paloHaIbHBIMU YUCIAMH
7 5 1 but6mmoreka [IOK
KBEHHBIE BBIPAYKEHHSI )
y p https://m.edsoo.ru/7f41feec
8 [Tepemennsle. [lomycTumble 3HaYEHUS 1
HepeMEHHbIX
9 CpaBHeHue, yropsI0unBaHue 1
paloHaIbHBIX YHCEI
10 CpaBHeHue, yIopsI0unBaHue 1
paroHaIbHBIX YUCEI
11 CpaBHeHue, yIopsI0uYnBaHNe 1
paroHaIbHBIX YHCE
12 Penrenne ocHOBHBIX 337124 Ha Jpo0u, 1
MPOLIEHTHI U3 PEATbHON MPaKTUKH
13 Penrenne ocHOBHBIX 337124 Ha Jpo0Ou, 1
IIPOLICHTHI U3 pealbHOU NIPAKTUKU



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

14

Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLEHTHI U3 PEAIbHON MPAKTUKHU

15

Pemienne ocHOBHBIX 3a/1a4 Ha Apo0OH,
MIPOLEHTHI U3 PEAIbHON MPAKTUKHU

16

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUS HA
MHOXUTCIIN HATYPAJIbHBIX YHUCCJI

17

HpI/I3HaKI/I JACIIMMOCTH, Pa3JIOKCHHUA HA
MHOXHUTCIIN HATYPAJIbHBIX YHUCCII

18

[Ipeobpa3oBaHie OYKBEHHBIX BHIPAKCHHH,
pacKpbITHE CKOOOK M MTPUBEICHHE
MOAOOHBIX ClIaraeMbIX

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

19

[Ipeobpa3oBaHie OYKBEHHBIX BHIPAKCHHH,
pacKpbITHE CKOOOK UM IPUBEACHUE
MOAOOHBIX ClIaraeMbIX

bubmnoreka IIOK
https://m.edsoo.ru/7f41fd70

20

[TpeoOpazoBanre OYKBEHHBIX BHIPAXKECHHUI,
pacKpbITHE CKOOOK M TIPUBEICHHE
MOJIOOHBIX ClIaraeMbIX

21

[TpeobpazoBaHre OYKBEHHBIX BBIPAXKECHHUI,
packpbITHE CKOOOK U IIPUBEJIEHUE
MOJIOOHBIX ClIaraéMbIX

22

VYpaBHeHue, npaBuiia npeoOpa3oBaHus
yYpaBHEHMs, pABHOCHJIBHOCTh YpaBHEHUH

23

JIuneliHOEe ypaBHEHHE C OAHOU
MIEPEMEHHOM, pEIIEHNE JIMHENHBIX
YPaBHEHUI

24

JIuHeitHoe ypaBHEHUE ¢ OJJHON
MIEPEMEHHOM, pEIIEHNE JIMHENHBIX
YpaBHEHUI

bubnunorexa LIOK
https://m.edsoo.ru/7f420482

25

JIuneliHOe ypaBHEHHE C OAHOU
MIEPEMEHHOM, pEIIEHNE JIMHENHBIX
YpaBHEHUI



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482

bubnunoreka LIOK

26 | Pemenue 3a1a4 ¢ mOMOIIBIO ypaBHEHUH hitps://m.edso0.ru/7f42064¢
27 |p . bubnuorexa [{OK
CLICHHC 32121 C IOMOILBIO ypaBHCHIH https://m.eds00.ru/7f420806
28 | Pemenue 3a1a4 ¢ TIOMOIIBIO YPAaBHEHUNA buGnuorexa LIOK
A HIBIo ¥p https://m.eds00.ru/7f4209a0
29 | p . but6mmoreka [IOK
CLICHHC 3a/1a11 C IOMOLLBIO ypaBHCHHH https:/m.edso0.ru/7f420e6e
30 | ®opmynbl
31 | ®opmysl
KoHnTtponbHas padorta no teme «Ywucna u
32 BEIUHMCiIeHUs. PanimonanbHbIe Uncia.
ToxnecTBa»
33 Peanbnbie 3aBucumoctu. [psimas u
oOpaTHas MpONOPIUOHATBHOCTH
34 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
x|k . bu6nuorexa [IOK
OOpAHMHATA TOKH Ha TpAMOH https://m.edsoo.ru/7f41de76
36 | YucioBble MPOMEXKYTKA Bubmorexa IIOK
P yr https://m.edsoo.ru/7f41dff2
37 | YucnoBble IPOMEKYTKU
38 PaccTostHre MEeXTy TBYMS TOUKAMH
KOOPJIMHATHON IIPSAMOM
39 PaccTostHre MEeXTy TBYMS TOUKaAMH
KOOPJMHATHOU IIPSAMOM
but6mmorexa [IOK
40 | Torarue pyrKum https://m.edso0.ru/7f41ef06
41 | CgoiicTBa QyHKITUH bubmmorexa HOK

https://m.edso0.ru/7f41f078



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

but6mmoreka [IOK

42| Croictsa (ymxuumii ! https://m.edsoo.ru/7f41f1fe
43 | I'padux pyHKIMN 1
44 IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha 1 Bu6muotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el16e
45 [IpsamoyrosibHas cucTeMa KOOpAUHAT Ha 1 bubnuotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
46 [Tpumepsl rpagKoB, 3aJaHHBIX 1 bubnmnoreka HOK
dopmynamu https://m.edsoo.ru/7f41e8a8
47 [Tpumepsl rpadMKoOB, 33 JaHHBIX 1 bubnmnoreka [HOK
dopmynamu https://m.edsoo.ru/7f41ed80
[Tpumepsl rpaduKoB, 3aJaHHBIX
48 bopmynamu 1
49 | Yrenue rpaKoB peaybHBIX 3aBUCUMOCTEH 1 EHGH_HOTGKa LOK
ttps://m.edsoo.ru/7f41ea24
50 | Yrenue rpadukoB peanbHbIX 3aBUCUMOCTEN 1
oL | Junelinas pymkus . E’[Ptlggll/ll(r)r:.eelzgggﬁliﬂQ?%Z
52 | Jluneiinas Gymxis . Eﬁﬁﬁﬁiﬁmzmu
53 | Iloctpoenue rpaduka JIMHEHHON QyHKIMN 1 53522$.232£?57 f426d1e
54 | [loctpoenue rpaduka TMHEHHON QYHKINN 1
55 | I'paduk pynkuunm y =[x| 1
56 | I'paduk pyrkmmn y =[x| 1
57 KonrponbHas pabora 1o teme 1 bubmuorexa [IOK
«Koopaunats! u rpadpuku. OyHKIUI» https://m.edsoo.ru/7f41f50a
58 | CreneHb ¢ HAaTYpaJIbHBIM ITOKa3aTeIeM 1 BH6H_HOTeKa LHOK
https://m.edsoo.ru/7f4211de
59 | CreneHb ¢ HaTypaabHBIM MOKA3aTEIEM 1 bubmmoreka [IOK



https://m.edsoo.ru/7f41f1fe
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/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de

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

60 |cC erte but6mmoreka [IOK
TCHCHE € HATYPAILHRIM TOKASATEICM https://m.edsoo.ru/7f42154e
61 CBoiicTBa CTENEHU C HATYpPaTbHBIM bubnmoreka [JOK
IoKa3arejeM https://m.edso0.ru/7f421382
62 CBolicTBa CTETIEHU C HATYPAIbHBIM bubnuotexa [JOK
IoKa3arejeM https://m.edsoo.ru/7f42154e
63 CBoiicTBa CTENIEHU C HATYPaIbHBIM bubmuorexa [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
64 CBoiiCcTBa CTENEHU C HATYpPaJIbHbIM
IoKa3arejieM
65 CBolicTBa CTENEHU C HaTypaJIbHBIM
IoKa3arejieM
66 | OxHOYsIEHBI
67 | OnHOYIEHEI
bu6nuorexa [IOK
68 | Muorounene! https://m.eds00.ru/7f42276e
bu6anoreka LIOK
69 | Muorounens! https://m.edsoo.ru/7f422930
70 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nuorexa [IOK
MHOTOWIEHOB https://m.edsoo.ru/7f422af2
71 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6anoreka LIOK
MHOTOWIEHOB https://m.edsoo.ru/7f422cc8
79 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOTOWIEHOB https://m.edsoo.ru/7f422fca
73 CroxeHue, BBIMUTaHUE, yMHOKEHUE bubnuotexa [JOK
MHOT'OYJIEHOB https://m.edso0.ru/7f423182
74 |p bubmuoreka [{OK
a3J10’KEHHE MHOIOWIEHOB HAa MHOKUTEIIH hitps:/m.eds00.ru/7f423312
75 | PaznoxeHne MHOTOUJIEHOB HA MHOYKUTEIH bubnuoteka [IOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423312

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

N but6mmoreka [IOK
76| DopMyJILL COKPAIIEHHOTO YMHOXKCHHA https://m.edsoo.ru/7f42432a
N bubnuorexa [IOK
77 | ®opMyIbl COKpAIIEHHOTO YMHOXKEHHUS hitps:/m.eds00.ru/7f42464a
N but6mmoreka [IOK
78 | ®opMyIbl COKPAILIEHHOTO YMHOXKEHHUS hitps://m.edsoo.ru/7f424¢12
N bu6mmoteka [IOK
79 | ®opMyIbl COKPAIIEHHOTO YMHOXKEHHUS https://m.eds00.ru/7f424fd2
80 | ®opMyIbl COKpAIIEHHOTO YMHOXKCHUS
81 | ®opMyibl COKpAIIEHHOTO YMHOXKEHHUS
N bu6mmoteka IIOK
82 | PopmyibI COKPAEHHOTO YMHOKCHHS https://m.edsoo.ru/7f4251d0
83 KonTponbhas pabota 1o reme
«AnreOpanyecKkne BhIpaKEHUS
84 JIuHeitHOE ypaBHEHHE C IBYMsI bubnmnoreka [JOK
MIEPEMEHHBIMH U €T0 IrpaduK https://m.edsoo.ru/7f427¢32
85 JInHeitHOe ypaBHEHHE C IBYMSI bubnuotexa [JOK
HIepPEeMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
86 CucreMa 1ByX JINHEHHBIX YPaBHEHHUH C bu6muoreka [JOK
JIBYMSI TIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
87 Cucrema JIByX JIMHEHHBIX YPaBHEHHM C
JBYMsI IEpEMEHHBIMU
88 CucreMa 1ByX JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
89 CucreMa IByX JUHEMHBIX YPAaBHEHHM C
JBYMsI IEpEMEHHBIMU
0 |p . bubmuoreka [{OK
CHICHHE CHCTEM YPaBHCHIH https://m.edsoo.ru/7f4284de
91 | Pemenue cucreM ypaBHCHHN bubnuoteka [IOK



https://m.edsoo.ru/7f4237fe
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/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

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

but6mmoreka [IOK

92 | Pewenue cucrem ypasHeHii 1 https://m.edsoo.ru/7f4287d6
93 | Pemenue cucteM ypaBHEHUI 1
94 | Pemenue cucteM ypaBHEHUN 1
o | Koo lors v e e | BiGorera LOK
https://m.edsoo.ru/7f421044
npogepouHas paboma
9% Hrorosas KOHTPOJIbHAS pabora / 1 bubmuorexa [IOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJ0B 1
Kypca 7 kiacca, 00001ieHre 3HaHHH
98 IToBTOpEHNE OCHOBHBIX IIOHATHNA U METOJ0B 1 bubnmnorexka HOK
Kypca 7 kinacca, 0000IICHHE 3HAHUIH https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX MIOHATHH U METOJIOB 1 bubnmnorexka HOK
Kypca 7 kiacca, 00001IeHIEe 3HAHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHKE OCHOBHBIX OHATUN U METO/10B 1
Kypca 7 kiacca, 000011eHIe 3HaHUI
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B 1 bubmuoreka [JOK
Kypca 7 kiacca, 00001IeHIEe 3HAHUI https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX IMIOHATHIA U METOJ0OB 1 bubmuoreka [JOK
Kypca 7 kiacca, 00001IeHIEe 3HAHUI https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO HACOB 1O 102

ITPOTPAMME



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
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 KJIACC

KoanuyecTBo 4acoB

Ne n/ T
n/n eMa ypoka Beero | Kontpomsnbre | Tpaxtieckue Jara DJIeKTPOHHBbIE HU(PPOBLIE
u3y4eHusi | oOpasoBarejibHbIE PeCypChl
padoThI padoThI
1 PattmonanbHbIC BRIPAKEHUS. 1 but6mmoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f430382
5 JomnycTtrmble 3Ha4eHUsI IEPEMEHHBIX, 1
BXOJISIINX B IreOpanvdeckue BhIPaKEHUS
3 JonycTuMble 3Ha4YEHUS TEPEMEHHBIX, 1
BXOJISIIIMX B aIre0pandecKre BhIpaKeHUs
4 OcHoBHOE CBOKMCTBO anreOpandeckoi 1 bubnmnoreka [HOK
Jpodu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [IOK
> Coxpaenne apobeii . https://m.edsoo.ru/7f430a8a
. bubmunorexa [IOK
6 | Coxpamenne apodeit 1 https://m.edsoo.ru/7f430f44
N bubmorexa [IOK
! Coxpamierne podeit . https://m.edsoo.ru/7f430f44
8 CnoxeHue, BBIMUTAHUE, YMHOKEHUE U 1 bu6nuorexa [IOK
JeJieHre anredpandeckux apooeit https://m.edsoo.ru/7f43128c
9 CnoxeHue, BBIMUTAHUE, YMHOKEHUE U 1 bu6nuorexa [IOK
JeJieHre anredpandeckux apooeit https://m.edsoo.ru/7f4315c0
10 CnoxeHue, BBIMUTAHUE, YMHOXKEHUE U 1 bubnunorexa LIOK
JeJieHre anredpandeckux apooeit https://m.edsoo.ru/7f4318c2
11 CnoxeHue, BBIMUTAHUE, YMHOXKEHUE U 1 bubnunoreka LIOK
JICNICHHE anreOpandecKux apodei https://m.edsoo.ru/7f431a20
12 [IpeoOpazoBanue BEIpaKEHUH, 1 bubnmnoreka [JOK
coJIeprKalInx anredpanueckue 1poou https://m.edsoo.ru/7f43259¢
[IpeoOpazoBanue BhIpaKEHUH, bubnmnorexa [JOK
13 1

COACPpKaAINX aﬂre6pa1/1qe01<ne ,Z[p06I/I

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



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
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[IpeoOpazoBanue BhIpaKEHUH,

but6mmoreka [IOK

14 COJIEp KAIIUX ajaredpandecKue Apoou 1 https://m.edsoo.ru/7f432736
15 KoHnTtpoinbHas pabota 1o Teme 1 bubnuotexa [JOK
«Anrebpandeckast IpoOb» https://m.edsoo.ru/7f431d36
16 | HeiicTBUTENBHBIC YKCIA 1
17 CpaBHeHME JIEHCTBUTEIIBHBIX YMCENT 1
18 CpaBHeHME JIEHCTBUTEIIBHBIX YMCENT 1
bubnuorexa [JOK
19 [TonsiTie 00 UPpaMOHATLHOM YHCIIC 1 hitps://m.edsoo.ru/7f42eaaa
20 K . 1 bubmuorexa [IOK
BAZIpATHRIH KOPEHb 3 HHca https://m.edsoo.ru/7f42d452
21 Apudmerrdeckuii KBaJpaTHbIA KOPCHb 1
22 VYpaBHeHue BUIa X* = & 1
23 JlecsiTHUHBIC IPUOIIMKEHIS 1
UPPAIMOHATTLHBIX YHCET
24 JlecsiTHUHBIC IPUOITMKEHIS 1
UPPAIMOHATTEHBIX YHCETT
o5 CaoiicTBa apu(MEeTUUECKIX KBaIPATHBIX 1 bubnuotexa [JOK
KOpHEit https://m.edsoo.ru/7f42d862
%6 CaoiicTBa apu(MEeTUUECKIX KBaIPATHBIX 1 bubnuotexa [JOK
KOpHEit https://m.edsoo.ru/7f42d862
97 [TpeoOpa3zoBaHne YMCIOBBIX BHIPAKEHUH, 1 bubmuoreka [JOK
COJICp KAIIMX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42dd26
28 [TpeoOpa3zoBaHre YMCIOBBIX BHIPAKEHUH, 1 bu6muoreka [IOK
COJIEp KAIMX KBapaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
29 [Tpeobpa3zoBaHre YUCIOBBIX BHIPAKEHUH, 1 bu6muoreka [IOK
COJIepKAIIMX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
30 [Tpeobpa3zoBaHre YMCIOBBIX BHIPAKEHUH, 1 bu6muoreka [IOK
COJICp KAIINX KBaPAaTHBIC KOPHH https://m.edsoo.ru/7f42e0be
31 CreneHs ¢ LEeIbIM [T0Ka3aTeIeM 1 but6mmoreka [JOK
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https://m.edsoo.ru/7f4354a4

39 Croit but6mmoreka [IOK
BOKWCTBA CTEIICHH C IIEJIBIM MTOKa3aTeIeM hitps://m.eds00.ru/7f435648
33 Croi bubnunorexa LIOK
BOKWCTBA CTEIICHH C IIEJIBIM MTOKa3aTeIeM hitps:/m.eds00.ru/7f435648
34 Croit but6mmoreka [IOK
BOKWCTBA CTEIICHH C IIEJIBIM TTOKA3aTeIeM hitps://m.edsoo.ru/7f435648
35 Croii bubmnoreka IIOK
BOKWCTBA CTEIICHH C IIEJIBIM TTOKA3aTeIeM hitps://m.eds00.ru/7f43599a
6 Croit bubmuorexa [JOK
BOKWCTBA CTEIICHH C IIEJIBIM TTOKA3aTeIeM hitps://m.edsoo.ru/7f435ed6
CranmapTHas 3anuch yucia. Pazmepbl
00BEKTOB OKpYKaromero Mupa (ot
37 3JICM€HTapHIE)}(I>§aCTleH JI0 KOEMIEIIIGCKI/IX bubmorexa HOK
https://m.edsoo.ru/7f436098
00BEKTOR), NIUTEILHOCTH IMPOIIECCOB B
OKPYXKaroIIeM MUPE
38 KonrtponsHas paborta no remam bu6muoreka [JOK
«KBagpatubie kopau. CTeneHmn https://m.edsoo.ru/7f42ec80
39 K bu6anoreka LIOK
BaJIpaTHOE YpaBHCHUE https://m.edsoo.ru/7f42eela
40 o bubmorexa [JOK
CHIOJHOC KBAPATHOC YPaBHCHHE https://m.edsoo.ru/7f42eela
41 u bubmorexa [JOK
MOJTHOE KBaIPATHOE YPaBHEHHUE https://m.edsoo.ru/7f42eela
42 ®dopmyna KOpHEH KBaJPaTHOTO YPaBHEHHSI bubmorexa [IOK
OpMyIIa KopHe /IPATHOTO YpaBHe https://m.edsoo.ru/7f42f158
43 o . bubnunorexa LIOK
OPMYJIa KOpHEH KBAJPATHOTO ypaBHEHHIA https://m.edsoo.ru/7f42{3f6
44 o . bubnuorexa [{OK
OpMYJIa KOPHEH KBA/IPATHOTO YpaBHCHIA https://m.edsoo.ru/7f42f5a4
45 Teopema Buera bubmuoteka [IOK



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
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https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42fef0

but6mmoreka [IOK
46| Teopema Buera ! hitps://m.eds00.ru/7f430076
47 Pemienue ypaBHeHUN, CBOASAIIUXCA K 1 bubnunorexa LIOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
48 Peuienue ypaBHeHUH, CBOASIIUXCS K 1 but6mmoreka [IOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c3d0
49 KBaapartHplii TpExwiieH 1
50 KBaapatHbiii TpéxuieH 1
51 PasnoxxeHnue kBaapaTHOro TpEXUIEHa HA 1 bubnmnorexka HOK
MHOXKHTEIN https://m.edsoo.ru/7f42fd38
59 PasnoxxeHnue kBaapaTHOro TpEXUIEHa Ha 1 bubnmnorexka HOK
MHOXKHTEIN https://m.edsoo.ru/7f42fd38
53 [Tpocreiimme qpoOHO-paIMOHATILHBIE 1 bubnmnorexka HOK
ypaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimme qpoOHO-pallOHATIBLHBIE 1 bu6muoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenne TeKCTOBBIX 33124 € IIOMOIIBIO 1 bu6anoreka LIOK
KBaJIPaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75¢c
56 Pelienne TEKCTOBBIX 334a4 C HOMOIIBIO 1 bu6nuorexa [IOK
KBaJIPaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42{8f6
57 'ISI?;I; pOZJLITB}II{L?: pagslzzlfp?;iﬁz ATHBIN 1 budmmorexa LIOK
Apatiibe yp FhBp https://m.edsoo.ru/7f4301f2
TPEXUJIEH
JIuneliHOe ypaBHEHME C 1BYMs
58 NEPEMEHHBIMH, €T0 IrpaduK, MIPUMEpHI 1
pellieHus: ypaBHEHUH B LIEIBIX YHCIIaxX
JIuneliHOEe ypaBHEHHE C IBYMS
59 NepEMEHHBIMH, €T0 IrpaduK, MIPUMEpHI 1
pellieHus: ypaBHEHUH B LIEIIBIX YMCIIaxX
60 | JIuneitHoe ypaBHEHHE C ABYMSI 1



https://m.edsoo.ru/7f42fef0
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NEPEMEHHBIMH, €r0 IrpaduK, IPUMEpPHI
pELICHUS YPABHEHUH B LIEJIBIX YUCIIAX

Pewenne cucreM IByX JIMHEWHBIX

1 . 1
6 YPaBHEHUH C IByMSI [IEPEMEHHBIMU
62 Pemenue cucrem AByX JIMHEHHBIX 1
YPaBHEHHUH C IByMSI [IEPEMEHHBIMU
63 Pemenue cucrem IByX JIMHEHHBIX 1
YPaBHEHHUH C IByMsI IEPEMEHHBIMU
64 IIpumepsl permeHus CUCTEM HEJTMHEHHBIX 1
YPaBHEHUH C ABYMsI IEPEMEHHBIMU
65 [Tpumepsl penieHus CUCTEM HEJIMHEHHBIX 1
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
I'padmyeckas nHTEPIIpETALINS yPAaBHEHUS C
66 1{1}3 (bﬂ e eMeHHBIﬁHpH CI/ILI:TGI\}/I]I?II/IHGIZHI)IX 1 Bubmorexa HOK
YMA T https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C IByMSI IEPEMEHHBIMU
['padmueckas nHTEpHIpETAIUs YPaBHEHUS C
67 pag prpeTatii yp . 1 bubmunorexa [IOK
ABYMl [1EPEMEHHBIMH H CHCTEM JTHHEHHBIX https://m.edso0.ru/7f43d6d6
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
68 Penenne TEKCTOBBIX 3a7ja4 C TOMOIIIBIO 1
CHUCTEM ypaBHEHUI
69 Pemenue TekCcTOBBIX 33/1a4 C TOMOLIBIO 1
CHUCTEM ypaBHEHUI
20 Pemenue TekCcTOBBIX 33/1a4 C TOMOLIBIO 1
CHUCTEM ypaBHEHUU
71 | UucnoBble HEPAaBEHCTBA U X CBOMCTBA 1
72 | UucnoBble HEPAaBEHCTBA U X CBOMCTBA 1
73 | HepaBeHCTBO ¢ OJJHOM TIEpEeMEHHOM 1
JInHeliHbIE HEpAaBEHCTBA C OHOU bu6muoreka [IOK
74 . 1 .
NIePEeMEHHOM U UX pellieHne https://m.edsoo.ru/7f42c692
75 JIuneliHbIE HEPABEHCTBA C OAHOU 1 bubmuoreka [IOK

[IEPEMEHHOM U UX PEILICHUE

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



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JInHeliHbIE HEpAaBEHCTBA C OAHOU

76 . 1
NEPEMEHHOM U UX pelIeHHne
v CucTembl TMHEHHBIX HEPABEHCTB C OJTHOM 1 bubmmoreka [JOK
HIEPEMEHHO U MX peIlCHNe https://m.edsoo.ru/7f42cb88
78 CucTembl TMHEHHBIX HEPABEHCTB C OJTHOM 1 bubmmoreka [JOK
HIEPEMEHHO U MX peIlCHNe https://m.edsoo.ru/7f42cd2c
79 CucTembl TMHENHBIX HEPABEHCTB C OJJHOMN 1
MEPEMEHHO U UX pelIeHue
0 | epaencrsa s cucten wa aserosoi ! BuSmaoress LIOK
paser https://m.edsoo.ru/7f42c9e4
PSIMOA
a1 | epaencrsa s cucten wa aserosoi ! BuSmaoress LIOK
paser https://m.edsoo.ru/7f42c9e4
PSIMOIA
KonTponbHas paboTa 1o remam
82 . 1
«HepaBencrBa. CucTemMbl ypaBHEHHN
bu6anoreka LIOK
83 | Honsrue pymxumm ! https://m.eds00.ru/7f433¢12
84 OO6nacth onpeieNICHUsI © MHOKECTBO 1 bubnuotexa [JOK
3HaYeHUN QYHKIUU https://m.edsoo.ru/7f433d84
85 | CnocoOsI 3amanust GyHKITHIA 1
86 | I'padux pynkumm 1
87 CBoiicTBa pyHKIINH, UX OTOOpaXKEHHE Ha 1
rpaguke
88 | Urenue u noctpoeHue rpagukoB QyHKIHUI 1
89 [Tpumeps! rpadukoB QyHKIMA, 1
OTPaKAIOMINX PEATBHBIE TPOIIECCHI
o | o omemmennenpnrer [ G 10K
PATHYIO MpOTIopHl https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduKu
91 ['uniep6omna 1



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
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bubnunoreka LIOK

92 | Pnnepbona 1 https://m.edso0.ru/7f4343e2
bubnunoreka LIOK
— 2
93 | I'padux pynKumu y = x 1 https://m.eds00.ru/7f434572
=x2 = X3 =V = .
QyHKmuA Y =X, Y =X, ¥ = VX, y = [X; BuGmorexa LIOK

94 | rpagueckoe penIeHue ypasHeHHil n 1 https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUH — '
[ToBTOpEHHE OCHOBHBIX ITOHITHIA U BuGmorexa LIOK

% METOII0B KYPCOB 7 H 8 KIIaCCOB, 1 https://m.edsoo.ru/7f4371aa
000011IeH1E 3HAHMIA Ea— :

9% Hrorosast KOHTpoJIbHAs padoTa / 1 bubnuorexa [IOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f434eb4
[ToBTOpEHKME OCHOBHBIX MTOHATHI U

97 | MeTo10B KypcoB 7 1 8 KJ1acCOB, 1
000011IeH1E 3HAHUI
HOBTOpeHI/Ie OCHOBHBIX ITOHSTUU U BI/I6J’H/IOTGKa HOK

98 | MeTO10B KypCOB 7 11 8 Ki1accoB, 1 https://m.edso0.ru/7f43736¢
0000111eHIE 3HAHUI ' '

99 HOBTOpeHI/Ie OCH(7)BHI8)IX IIOHATUU U 1 BI/I6J’H/IOTGKa HOK
MCTOJIOB KypCOB ' M G KJIACCOB, https://m.eds00.ru/7f437510
00001IeHNe 3HAaHUH

o | o e o 1 G 10K
7108 XYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHMIA
L | e oo e 1 Busorea 10
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHMIA
B e 1 G 10K
AOB KYP . ’ https://m.edso0.ru/7f437858
000011IeHEe 3HAHNIT
OBIIEE KOJIMYECTBO YACOBIIO 102

I[TPOI'PAMME



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

Ne Tema ypoxa Konmiecrso yacos Jara DJIeKTpOHHbIe HU(POBHIE
n/n Kontpoashble | [IpakTuuyeckune oOpa3oBaTe/ibHbIE
Bcero U3yYeHUS
padoThbI padoThI pecypchl
ParnmonanbHbIe yncia, UpparoHaIbHbIC
1 YlclIa, KOHCYHBIC 1 OCCKOHCYHBIC JECCITUYHbBIC 1
JIpooHn
MHOeCTBO JEHCTBUTENBHBIX YHCET;
2 | meHcTBUTENbHbIE YK Ca KaK OECKOHEUHBIE 1
JeCATUYIHBIE IPOOU
B3anMHO 0/THO3HaYHOE COOTBETCTBUE MEKIY
3 | MHOXECTBOM JICHCTBUTENBHBIX YHCET U 1
MHO>KE€CTBOM TOYEK KOOPIMHATHOW PAMOI
CpaBHEHUE ACHCTBUTEIBHBIX YUCET,
4 apudMeTHIeCKHe IEUCTBHUS C 1
NeMCTBUTENIbHBIMU YUCIAMU
5 [TpubnmxEHHOE 3HAYCHNE BETHYUHBI, 1
TOYHOCTH TIPUOIIVKEHUS
6 | OxpyrieHue yncen 1
7 | OkpyrieHue yucen 1
8 | Ilpukuaka 1 olleHKa pe3yabTaToOB BHIYMCICHUN 1
9 | IIpukuKa 1 OLIEHKA Pe3yIbTaTOB BBIYUCIECHHUH 1
10 | CgoiicTBa YETHOCTH M HEUETHOCTH (PYHKIIMI 1
11 I'padukn pynkumii: y = kX, y = kx + b, y=k/x, 1
y=x, ¥ = ¥%, y=|x|
12 I'paduku Gynkimit: y = kX, y = kx + b, y=k/x, 1
y=x*, ¥ = ¥, y=lx|
13 I'padukn pyakumii: y = KX, y = kx + b, y=k/x, 1
y=x, ¥ = ¥, y=|x|
14 | I'paduku Gpynxumii: y = kKX, y = kx + b, y=k/x, 1




y=x, ¥ = ¥%, y=I]

I'paduku pynaxmii: y = KX, y = kx + b, y=k/X,

15
y=x’, ¥ = ¥, y=|x|
16 I'paduku pynkumii: y = kX, y = kx + b, y=k/x,
y=x*, ¥ = ¥%, y=|x|
17 KBanparuunas pynkums, e€ rpaduk u Bbu6muoteka [JOK
CBOHCTBA https://m.edsoo.ru/7f4396c6
18 KBanparuunas Qynkuus, e€ rpaduk u bubnmnoreka [HOK
CBOHCTBA https://m.edsoo.ru/7f439842
19 KBanparuunas Qynkuus, e€ rpapuk u bubnmnorexka HOK
CBOHCTBA https://m.edsoo.ru/7f4399b4
20 [Tapa6osna, KOOpAMHATHI BEPILIMHBI 1apa0OJIbI, bu6nuoreka [IOK
0Ch CHMMETPHH apadoJIbl https://m.edsoo.ru/7f439eb4
21 [Tapabosa, KOOpAMHATHI BEPIINHBI TAPa0OOJIHI, bubnmnorexka HOK
0Ch CUMMETpPHUH MapadoIIbI https://m.edsoo.ru/7f43a03a
29 [TapaGosa, KOOpAUHATHI BEPIIMHBI TapadOJIbI, bubmuoreka [JOK
0Cb CUMMETpPHUHU TTapaboJIbl https://m.edsoo.ru/7f43alac
93 [Tapa6ona, KOOpAMHATHI BEPIIMHBI TApa0OJIbI, bu6muoreka [JOK
0Cb CUMMETpPHUHU TTapaboJIbl https://m.edsoo.ru/7f43a31e
24 [TapaGosa, KOOpAUHATHI BEPIIMHBI Tapa0OJIbI, bubmuoreka [JOK
0Cb CUMMETpPUHU TTapaboJIbl https://m.edsoo.ru/7f43a526
" " bubnmnoreka [JOK
25 | KonTtponbHas pabota o teme "®OyHKIUH hitps://m.edsoo.ru/7f43ab84
26 JIuneitHoe ypaBHeHue. Pelienne ypaBHEeHUH, bubnuotex [JOK
CBOJISAIIMXCS K IMHENHBIM https://m.edsoo.ru/7f43bf66
27 JIunelinoe ypaBHeHue. Pelenue ypaBHeHuUN,
CBOJISIIIMXCS K TMHEHHBIM
28 KBaapatHoe ypaBHeHue. Penienne ypaBHeHHI, bu6mmoreka [JOK
CBOJIAIINXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
29 | KBagparHoe ypaBHeHHe. PenieHne ypaBHeHUH, bubmuoteka [LIOK
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CBOIAINMNXCA K KBaAPATHBIM

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

30 | bukBanpaTHble ypaBHCHUS bubmorexa 10K
P P https://m.eds00.ru/7f43c3d0
31 |g bubnunoreka LIOK
WKBANPATHPIC YPABHCHITA https://m.edsoo.ru/7f43¢3d0
[Ipumepsl pellieHus: ypaBHEHHU TPETheH 1
32 | 4eTBEPTOM CTENEHEH pa3I0KEHUEM HA
MHOKUTEIH
IIpumepsl pelieHns ypaBHEHUN TPEThEN U
33 YeTBEPTOU CTENIEHEW PA3JIOKEHUEM Ha
MHOKUTENH
3 | p Sto- N bubmuorexa [JOK
enieHue IpoOHO-PALIMOHATIbHBIX YPaBHEHUI hitps://m.eds00.ru/7f43c9b6
% |p Sto- . bubnmnoreka [HOK
enieHue IpoOHO-PALIMOHATIbHBIX YPaBHEHUI https://m.eds00.ru/7f43c9b6
36 Pemienne TekcTOBBIX 3a7a4 anredpanyecKum
METOJIOM
37 Perenre TeKCTOBBIX 3a/1a4 aNreOpandeckum
METOJIOM
38 Pemienne TekcTOBBIX 33124 anreOpanyeckum
METOJIOM
39 KonTponbHas pabota o Teme «YpaBHEHHS C
OZHOM NIEPEMEHHO
40 YpaBHEHUE ¢ ABYMS IEPEMEHHBIMU H €T0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
a1 YpaBHEeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
42 Cucrema JByX JIMHEHHBIX YPaBHEHUM C IByMS
IIEPEMEHHBIMU U €€ pellIeHue
43 Cucrema IByX JIMHEMHBIX YPAaBHEHHUM C IBYMs

MIEPEMEHHBIMHA U €€ PEIICHUE



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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Cucrema JIByX JIMHEHHBIX YPAaBHEHUH C JBYMs

44 h
IIEPEMEHHBIMU U €€ pelieHue
45 Cucrema J1ByX JIMHEHHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU U €€ pelieHue
Pewenue cucrem 18 ABHEHMI, OJTHO U3
46 | KOTOPBIX HHHeﬁH(fle Y:; iy oe — B’”FOHOﬁ Bubmorexa LIOK
P > 8 APYT P https://m.edsoo.ru/7f43d23a
CTEIICHU
Pewenue cucrem 1B ABHEHMI, OTHO U3
47 | KOTOPBIX JH/IHeI?IHé[e Y:;’ y oe — B’Toﬂoﬁ bubmorexa HOK
P > & APYT P https://m.edsoo.ru/7f43d55a
CTEIICHH
Pewenne cucreM 1ByX ypaBHEHUMH, OJTHO U3
48 | KOTOpBIX JIMHEWHOE, a IPyroe — BTOPOH
CTENEeHU
Pewenne cucreM 1ByX ypaBHEHUMH, OJTHO U3
49 | KOTOpBIX JIMHEHHOE, a IPyroe — BTOPOU
CTCIICHU
50 ['padmueckas MHTEpIIpETALIMS CUCTEMBI
YpaBHEHHUH C ABYMsI IEPEMEHHBIMU
51 Pemenue TekcTOBBIX 3a7a4 aaredpanyecKum
crocoooM
59 Pemenue TekcTOBBIX 3a7a4 anredpandecKum
croco6om
53 KonrtponbHas pabota 1o reme «CHucremMsl
YpaBHEHHI»
54 | UncnoBble HEPAaBEHCTBA U X CBOMCTBA
55 |y . but6mmorexa [IOK
HCJIOBBIE HEPABEHCTBA U UX CBOWCTBA
CJIOBBIC HEPABEHC cBOnC https://m.edsoo.ru/7f43ad5a
JIuHeliHbIC HEpABEHCTBA C OJJHOM IIEPEMEHHON bubmuoreka [IOK
56 .
U UX pelIeHue https://m.edsoo.ru/7f43af08
57 JIvHeHbIE HEpAaBEHCTBA C OTHOM MEPEMEHHOM bubnmnorexa [JOK

U UX pelIeHue

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



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

JInHeliHbIe HEpAaBEHCTBA C OJJHOM IIEPEMEHHOMN

bubnunorexa LIOK

58 U UX pPEUICHUEC 1 https://m.edsoo.ru/7f43af08
59 CucreMmsl JII:IHCI\/JIHLIX HEPABEHCTB C OJJHOM 1
NEPEMEHHOH U UX pelIeHHe
60 CucreMmsl JII:IHCI\/JIHLIX HEPABEHCTB C OJJHOM 1
NEPEMEHHOH U UX PeleHHne
61 Cucremsl JII:IHefIHLIX HEPaBEHCTB C OAHOU 1
MEPEMEHHO U UX pelIeHue
62 | KBajparHble HEpaBEHCTBA M HX PEIICHNE 1 EH&I_HOTeKa LIOK
ttps://m.edso0.ru/7f43b098
63 | KBampaTHbie HEpaBEHCTBA M UX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
64 | KBajpaTHble HEpaBEHCTBA M HX PEIICHNE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b5a2
65 | KBampaTHbie HEpaBEHCTBA M UX PEIICHUE 1
66 | KBagparHble HepaBEeHCTBA U UX pelLlIeHNe 1
67 I'paduueckas uHTEpHpeTaLINs HEPABEHCTB U 1 bu6muoreka [JOK
CHCTEM HEPABEHCTB C IByMs TICPEMEHHBIMU https://m.edsoo.ru/7f43b098
68 ['paduueckas uHTEpIpETalMs HEPABEHCTB U 1
CHCTEM HEpaBEHCTB C JIByMsI IEPEMEHHBIMU
69 | KonTpomnpHas padora mo Teme «HepaBeHCTBa» 1
70 | IToHsiTHE YHUCIOBOM TOCIENOBATEILHOCTH 1 Bubmorexa IIOK
https://m.edsoo.ru/7f43e6c6
7 3aganue MOCIIE10BATENEHOCTH PEKYPPEHTHOM 1 bubnuotexa [JOK
bopmyoit u hopmMysioii N-ro daeHa https://m.edsoo.ru/7f43ebda
79 Apudmernueckas U reoOMeTpHUECKast 1 bubmuorexa [IOK
pOrpeccun https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas U reoMeTpHUECcKast 1 bubmuoreka [IOK
pOrpecCHn https://m.edsoo.ru/7f43t3b4
74 | ®opmymsl N-TO uieHa apu(pMETHYECKON U 1 bu6nuorexa [LIOK



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

F€OMETPUYECKON IPOIPECCUN, CYMMBI ITEPBBIX
N YWIEHOB

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

@opmyiiel N-ro wieHa apuMeTHIecKon u

75 N . bubnuorexa [JOK
F€OMETPUUYECKOU MPOTPECCUid, CYMMBI IEPBBIX hitps://m.eds00.ru/7f43ef2c
N 4JICHOB
®Dopmyabl N-To ujaeHa apu(PMETHIECKON U
76 pMY N pud . bubnuorexa [{OK
F€OMETPUUYECKON MPOTPECCUiA, CYMMBI IEPBBIX hitps://m.eds00.ru/7f43f0c6
N 4JIeHOB
Dopmyasl N-ro YjaeHa apu(PMETHUIECKON U
77 PMY . pud . bubmnoreka IIOK
F€OMETPUUYECKON MPOTPECCUId, CYMMBI ITEPBBIX hitps://m.eds00.ru/7f43f72¢
N 4JICHOB
Dopmyasl N-To YjaeHa apu(PMETHUIECKON U
78 pMY . pud . bu6mmoteka IIOK
F€OMETPUUYECKON MPOTPECCUId, CYMMBI ITEPBBIX hitps://m.eds00.ru/7§433a0
N 4JICHOB
N3o00pakeHue 4IeHOB apu(PMETHICCKOM 1
79 | reoMeTpHUUYECKOI IpOrpeccuii ToukaMu Ha
KOOPJAMHATHOM IJIOCKOCTH
H300paxenue 4ieHOB apu(pMeTHIeCKOl U
80 | reomeTpuyecKoi mporpeccuii TOUKaMu Ha
KOOPJAMHATHOM IJIOCKOCTH
81 | JIuHeWHbII U YKCIOHEHIIUATBHBINA POCT
82 | CnoxHbIE IPOIICHTHI bubmorexa LIOK
pont https://m.edsoo.ru/7f43fe0e
83 | c bubmuoreka [{OK
JIOACHBIC HPOHIEHTRL https://m.edsoo.ru/7f4401a6
84 KonTponbHas pabota mo reme «HuciaoBbie bubnunorexa LIOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f4404f8
[ToBTOpeHmE, 0000IICHNE U CUCTEMATH3AIUS
85 3HaHUU. 3aMHUCh, CPABHEHHE, IEUCTBUS C

JIEHCTBUTEIILHBIMU YUCJIAMU, YUCIIOBAs
npsiMast



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

[ToBTOpenue, 06001IEHNE U CHCTEMATHU3ALUs

86 3HaHuH. [IpoLeHThI, OTHOLIEHNS, ITPOIIOPLIUU
87 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS
3HaHui. OKpyriieHue, NpuoIMKeHHUE, OLIEHKA
IToBTOpenue, 0000IIIEHIE U CUCTEMATU3 AU
88 3HaHI/II71p Pem’eHI/Ie TH;KCTOBHX 3a71a4 ! Bubmorexa LIOK
) https://m.edsoo.ru/7f443b12
apu(METHUECKUM CIIOCOOOM
[ToBTOpenue, 0000IIEHIE U CHCTEMATU3 AU
89 3HaHI/II71p Pemenne ”?;KCTOBLIX 3a7a4 ! bubmorexa HOK
) https://m.edsoo.ru/7f443cd4
apu(METHIECKUM CIIOCOOOM
IToBTOpenue, 0000IIEHNE U CHCTEMATH3AIIHS
90 3HaHI/II71p Pemenne EKCTOBHX 3a71a4 ! bubmorexa HOK
) https://m.edsoo.ru/7f443fea
apu(pMETHUYECKUM CITIOCOOOM
IToBTOpenue, 0000IIEHNE U CHCTEMATH3AIIHS
91 3HaHHI711) IIpeo6 a3(I)I]IBaHI/I€ anreod aI/IqGCKII/IIX Bubmaorexa LIOK
- 1peodp p https://m.edsoo.ru/7f4441ca
BBIPAKEHUM, JOMTYCTUMBbIE 3HAUECHUS
IToBTOpEeHuEe, 0000IIIEHUE U CHCTEMATH3AIIH
92 3HaHI/H713 IIpeoO aS(I;LliaHI/Ie anreod aI/I‘IeCKEX brbmorexa IOK
) E P p https://m.edso0.ru/7f444364
BBIPKEHUM, JOMMYCTUMBIE 3HAUCHUS
[ToBTOpenue, 0000IIIEHIE U CHCTEMATU3 AN
93 3HaHI/II71p IT e,o6 a3(1§3aHHe anre0 aI/I‘{eCKII/_IIX Bubmorexa LIOK
- 1 'peobp p https://m.edsoo.ru/7f4446f2
BBIPAKEHUM, JOIMTYCTUMBbIE 3HAUECHUS
[ToBTOpEeHue, 0000IIEHNE U CUCTEMATHU3ALIUS
94 P 0 ’ 5 n 5 B bubmuorexa LIOK
3HAHUH. Izeo pa3oBaHUE ANreOpanvaecKux hitps://m.eds00.ru/7f444a94
BBIPOKECHHM, TONYCTUMBIC 3HAUCHHSI
[ToBTOpEeHME, 000OIIIEHNE U CUCTEMATH3ALINI
95 P o ’ .Hl rsatl Bubnuoreka [IOK
SHaHWHW. DYHKIOWUH: HuOCTpoeHI/Ie, CBOHCTBaA httDS//m edsoo.ru/7f444c56
M3YYEHHBIX QYHKIUN
[ToBTOpEeHME, 000OIIIEHNE U CUCTEMATH3AIINI
96 P o ’ .Hl rsatl Bubnuoreka [IOK
SHaHWHW. DYHKIOHUH: HVOCTpoeHI/Ie, CBOUMCTBA httDS//m edsoo0.ru/7f444f44
M3YYEHHBIX QYHKIUT
97 | IloBTOpenue, 0000IIEHNE U CUCTEMATHU3AIIHS but6mmoreka [JOK



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

3HaHUH. QyHKIUU: IOCTPOCHUE, CBOMCTBA
U3YyYEHHBIX (DYHKIMNA

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

[ToBTOpeHue, 0600IIEHIE U CUCTEMATHU3ALUS

. . bubnuorexa [JOK

98 | 3HaHmid. OYHKIUH: TOCTPOCHUE, CBOWCTBA 1 hitps://m.eds00.ru/7f4452¢6
U3YYEHHBIX (DYHKIIMIH — '
HOBToPeHHe, 00o011IeHNE U CI/ICTeMaTI/ISaLIIfSI BuGmorexa LIOK

99 | 3manumil. ['padmueckoe pernieHne ypaBHeHUN 1 1 hitps://m.eds00.1u/7f445516
UX CHCTEM T '
[ToBTOpEeHHE, 0000IIECHIE U CUCTEMATH3AIHSI

100 | 3nanwmit. ['paduyeckoe pemieHre ypaBHEHU 1 1
UX CHCTEM

101 | Uroroas KOHTpOJIbHASA paboTa 1

102 | O6o06meHne 1 cucTeMaTH3aIus 3HAHUH 1

OBUIEE KOJIMYECTBO HACOB I10 102

[TPOI'PAMME



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

IMPOBEPSIKMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM TIPOI'PAMMOBI

7 KJIACC
Kona .
IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThl 0CBOCHHUsI OCHOBHOI
TTPOBEPHEMOTO oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna u BEIYMCIICHUS
BbInonHATe, coueTast ycTHblE M MUCbMEHHBbIE NPUEMBI, apudMeTHdecKne
11 JEUCTBUS C pallMOHATIbHBIMU YHCIIAMHU
HaxonuTh 3Hau€HUs YMCIIOBBIX BBIPAKEHWH, MPUMEHATh Pa3HOOOpa3HbIE
12 CrocoObl M TPUEMBI  BBIYMCICHHS 3HAYCHUH JPOOHBIX BBIPAKECHHH,
coJiepKanmx 0OBIKHOBEHHBIE U JCCATUYHBIC POOH
[Tepexoauth OT OHOM (HOPMBI 3aMTUCH YHCEN K IPYroi (mpeoOpa3oBbIBATH
13 JECSTUUHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IpOOb)
14 CpaBHUBATh U YHOPSAA0YMBATh PAllMOHAIbHBIE YHCIIA
15 OKpyriaTh yncia
BbINONHATE NPUKHUAKY M OLEHKY pe3ysibTaTa BbIYHUCICHHUM, OLIEHKY
1.6 3HAYEHUM YMCIIOBBIX BBIPAKCHHI. BBINTOIHATE NEHUCTBHS CO CTEIEHSAMM C
HaTypaJIbHbIMU I10Ka3aTeNIIMU
[IpuMeHATs  NpU3HAKKM  JEIUMOCTH, Pa3JIOKEHHME HAa  MHOXHUTEIH
L HaTypaJIbHbIX YUCEIl
Pemarb npakTUKO-OPMEHTHPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOUICHHEM
18 BEJIMYMH, MIPONOPIIMOHATIEHOCTBIO BEJINYMH, MIPOLICHTaMH,
) MHTEPIPETUPOBATh PE3YJbTAThl PEIICHUS 3aJa4 ¢ Y4ETOM OrpaHUYECHHH,
CBSI3aHHBIX CO CBOIMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB
2 AnrebpanuecKue BIpaKeHUs
Hcnonb30Bath anredpandyeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTh
21 e€ B Ipoliecce 0OCBOEHUS y4eOHOro MaTepuraia
29 HaxoauTh 3HaueHusi OYKBEHHBIX BBIPAKEHHUI NMPH 33JaHHBIX 3HAYEHMSIX
MEePEMEHHBIX
BemmonHsaTe  mpeoOpa3oBaHMs — LENOTO  BBIp@KEHHS B MHOTOWICH
2.3 MPUBEIECHNEM NOJIOOHBIX CIIaraeMbIX, pAaCKpPhITHEM CKOOOK
24 BBINONMHATE YMHOKE€HHE OJHOWIEHAa Ha MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJIEH, IPUMEHATHh (POPMYJIbI KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTU
OcylecTBISATh Pa3lioKEHUE MHOTOWIEHOB Ha MHOXXHUTEIH C IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKM OOIIEro MHOXKUTENS, TPYNIUPOBKU CIaraeMbix,
npuMeHeHHs GOopMYI COKPAIEHHOTO YMHOKEHUS
[TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB MJISi PEIICHHs Pa3TUYHBIX
26 3aJ1a4 U3 MaTeMaTHUKU, CMEXXHBIX MTPEIMETOB, U3 pealbHON MPAKTHUKU
27 Hcrons30BaTh CBOWCTBA CTENEHEW C HATYpAJIbHBIMU MOKA3aTEJSIMHU JUIS
npeoOpa30BaHMsI BRIPAKEHUN
3 VYpaBHEHUs 1 HEPAaBEHCTBA




Pemats nuHeiHbIE ypaBHEHUSI C OJTHOW NMEPEMEHHOM, MPUMEHSS MpaBuiia
3.1 nepexoja OT UCXOJHOIO YPaBHEHHUsI K paBHOCWIbHOMY emy. [IpoBepsts,
ABJIETCS JIU YUCIIO KOPHEM YpaBHEHUS
3. [TpumeHsTH rpaduyeckue METOIbI IPH PEIICHUH JIMHEHHBIX YPaBHEHUN U
) HUX CUCTEM
33 [TonGupate mpuMepsl Map YHCeN, SBISIOIIUXCS PEIICHUEM JMHEWHOTO
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOM IUIOCKOCTH IpaUK JMHEHHOrO YpaBHEHUS C
34 JIBYMsI TEPEMEHHBIMHU; TOJNB3YSACh TpPapUKOM, TPUBOJIUTH PUMEPHI
pEelIeHUs] ypaBHEHUS
35 Pemate cuctembl JBYyX JMHEHHBIX YPAaBHEHHUU C JIByMs [I€PEMEHHBIMU, B
' TOM uucie rpadpuyuecku
CocraBiaATh U pemiarh JHMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHU MO YCIOBHMIO 3a/1ayd, UHTEPIIPETUPOBATh B COOTBETCTBHUM C
KOHTEKCTOM 3a/1a4¥ MOJTY4YEHHbIN pe3ynbTar
4 Koopaunats! u rpaduxu. @yHkuun
N300paxarb Ha KOOpPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3alaHHBIM  KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEpPBAJbl, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha aIreOpanvdeckoM s3bIKe
4.2 OTMmeuath B KOOPAUHATHOM MJIOCKOCTH TOYKH IO 33/1aHHBIM KOOpJMHATAM
4.3 Crtpourts rpaduku muHeHHbIX GyHKIUH. CTpouTh rpaduk GyHKIUU Y = [X|
OnuceBaTh C MOMOIIBI0 (YHKIUH H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEIMYMHAMHU:  CKOPOCTb, BpEMs, PACCTOSHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpEMsl, 00bEM pabOThI
4.5 HaxonuTh 3HaueHne GYHKLNU 110 3HAYCHHIO € apryMeHTa
[Tonumats rpaduueckuii ciocod mpeacTaBiIeHMs U aHaiIu3a HHPOpMaIH,
4.6 U3BJIEKaTh M HMHTEPHPETUPOBATH HMH(OpPMaLMIO U3 TpadHUKOB pearbHbBIX
MIPOLECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBEPsIEMOro N
poBep o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna v BEIYMCIICHUS
Hcnonp30BaTh HayagbHbIE MIPEJICTABICHUSI O MHOXKECTBE JIEHCTBUTEIBHBIX
1.1 yhcea Ui CpPaBHEHHUS, OKpPYIJIEHHS M BBIUMCIEHUH, U300paXkaTh
JIEMCTBUTEIIbHBIE YU CIIA TOUKAMH Ha KOOPJIMHATHOM IIPSIMOM
[TpuMeHsTh MOHATHE apUPMETHUECKOr0 KBAaJIPATHOTO KOPHS, HaXOAUTh
12 KBaJpaTHble KOPHH, HCHOJb3yd TMpPH HEOOXOJUMOCTH KaJbKYyJISATOP,
' BBIMOJIHATE  MPE0Opa3oBaHUs BBIPAKEHUM, COAEp)KalIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp30Bath 3amucu O0bIINX U MaJIbIX YUCEI C TIOMOIIbIO 1€CATUYHBIX
' npoOeit u crenenei yucna 10
2 AnrebpanuecKue BRIPaXKEHUs




HpI/IMeHHTB IIOHATHE CTCIICHHW C 1LOCIbIM IIOKa3aTcJIEM, BbIIIOJIHATH

2.1 npeoOpa3oBaHusl  BBIPAXKEHUH,  COAEP)KAIIMX  CTENEHH C  LEJIbIM
roKaszaresiem
BBINONHATE TOXIECTBEHHBIE TPE0OPa30BaHuUs PAIIIOHAIBHBIX BBIPAXKCHUN
2.2 Ha OCHOBE MpaBWJI JEHCTBHI HaJ MHOTOWICHAMH M aIreOpanydyecKuMU
JIPOOSIMHU
2.3 PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTENU
24 [TpumensTh npeoOpa3oBaHusl BHIPAKEHUHN AJIs PELICHUS pa3InYHbIX 3a/1a4
' U3 MaTeMaTHKH, CMEKHBIX IPEAMETOB, U3 PEATBbHON MPAKTUKH
3 VYpaBHEHUSI U HEPABEHCTBA
31 Pemiate nuHeiHbIe, KBapaTHBIC YPABHEHUS U pallMOHAJILHBIC YpaBHEHUS,
' CBOJISIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
[TpoBoauTH MpoOCTEUIINE HCCIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHIA,
3 B TOM 4YHClI€ C TpUMEHEHHEeM TpaduvecKuX MpeICTaBICHHIA
: (ycTaHaBiIMBaTh, UMEET JIM YPABHEHUE MJIM CUCTEMa YPaBHEHUU DPEIICHHS,
€CJIM UMEET, TO CKOJIbKO, U IIPoUee)
[TepexoauTh OT CIIOBECHOW (DOPMYIMPOBKH 33Jaud K €€ anreOpanveckoi
33 MOJIENIA C TIOMOIIBIO COCTABIICHUS YPABHEHUSI WM CHUCTEMBI YpaBHEHHIA,
' UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1aYHl MOJTYYECHHbIN
pe3yibTar
[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UIsI CPAaBHEHUS, OLICHKH,
34 peliate JTUHEIHbIE HEpPaBEHCTBA C OJIHOM MEPEeMEHHON U UX CHCTEMBI,
' JaBaTh rpa)MuecKyr0 WILTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEpaBEeHCTBA,
CHCTEMBbI HEpPAaBEHCTB
4 OyHKIIMH
[ToHnMaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIE OHATHUS U A3bIK (TEPMHUHBI,
41 CHUMBOJIMYECKHE O0O03HAUCHHUs), ONpeNeNATh 3HaueHue QYHKIUH TI0
3HAYEHUIO apryMeHTa, OIPEENISITh CBOMCTBA (PYHKIMHU 11O €€ rpaduKky
CrpouTtsb rpaduku 31eMEeHTapHbIX (YHKIUN BUJIA:
k
4.2 r= x, Y =X, Y=X3, Y= |x|, onUCHIBaTh CBOMCTBA YNCIOBON (PYHKIIMU 1O €€
rpaduky
9 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NMpOBEPsIEMOro o
pokep o0pa3oBaTe/ibHOI MPOrPpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJibTaTa
1 Uucna u BEIYMCIICHUS
11 CpaBHHBATH U YIIOPSAI0YNBATH PAIMOHATBHEIE U UPPAIIMOHATFHBIE YHCITa
BeimonuaTe apudmernyeckue OEMCTBUS € PAlMOHAIBHBIMU YHUCIIAMH,
1.2 coyerass yCTHbIE€ M THUCHbMEHHbIE MPHUEMBI, BBINOJHATh BBIYMCICHHUS C
UppalMOHAILHBIMU YHCIAMHU
13 Haxonute 3HaueHMsI CTENEHEW C ILENBIMU IOKAa3aTellIMHM U KOpHEH,

BBIYUCIATH 3HAYCHUSA YHCIIOBBIX BBIpa)KCHI/Iﬁ
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OKpyrisTh JEHCTBUTENIBHBIE YUCIIA, BBIIOJIHATH MPUKUAKY pE3yJbTaTa
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

YpaBHEHUsI U HEPABEHCTBA

2.1

Pemarb nuHeiiHbIe U KBaJpaTHbIC YPAaBHEHUS, YPABHEHUS, CBOISAIINECS K
HUM, MPOCTEUIINE TPOOHO-PAlIMOHAIBHBIE YPABHEHHUS

2.2

Pemats cuctembl IBYX JIMHEHHBIX YpaBHEHUM C JIByMsl MEPEMEHHBIMH U
CHUCTEMBI JIByX YpPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBISACTCA
JIMHENHBIM

2.3

Pemarpe TekcToBBIC 3amaud anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTABJIICHUS YPAaBHEHMs WIA CHCTEMBl JBYX YPAaBHEHUM C JBYMs
NEPEMCHHBIMU

2.4

[IpoBOaUTH MpOCTEUIIINE UCCIECIOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHUMH,
B TOM YHCJIE C NMPUMEHEHHEM TpapUuecKuX MpPEACTaBICHUN (Hampumep,
yCTaHaBIIMBATh, UIMEET JIM YPaBHEHHUE WJIM CUCTEMa YpPaBHEHHU pellieHus,
€CJIM UMEET, TO CKOJIBKO)

25

Pemate nuHeliHble HepaBeHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paXkaThb
pelIeHME HEPAaBEHCTB HAa YHUCIIOBOM IIPSIMOM, 3alUCBHIBaTh PELICHUE C
IIOMOILBK) CUMBOJIOB

2.6

Pemate cuCTEMBI  NTHHEHHBIX HCpPAaBCHCTB, CHUCTECMblI HCPABCHCTB,
BKJIIOYAOMIUME KBAAPAaTHOC HEPABCHCTBO, 1/1306pa>1<aTI) pPEICHUC CHUCTCMbI
HCPAaBCHCTB Ha YHUCI0BOM HpHMOﬁ, 3allMCbIBATh PCHICHUC C IIOMOIIbIO
CHUMBOJIOB

2.7

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a/1a4

OyHKINN

3.1

PacniozHaBaTh (pyHKIMM U3y4eHHbIX BUAOB. [loka3plBaTh cXeMaTHYECKU
pacroyio’)keHre Ha KOOPAMHATHOM MIIOCKOCTH rpadukoB (yHKUMHA BHJA:
y=kx, y=kx+b, y=k/Xx, y=ax’+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K03(PHUIIHEHTOB, ONMCHIBATh CBOWCTBA (DYHKLINI

3.2

[Toka3bIBaTh CXEMAaTUYECKH PACIIONOKEHHE HA KOOPAMHATHOMN TIIOCKOCTH
rpadpukoB GyHKIMHA BUuga y = VX, Y = [X| 1 onuChIBaTh CBOMCTBA (DyHKIIHIA

3.3

Crpoutb u n300paxxatb cXxeMaTuyecku rpaduku KBaJpaTUUHbIX QYHKIUH,
OIUCHIBATh CBOMCTBA KBaAPaTUYHBIX (PYHKIMH 1O UX TpaduKam

3.4

PacriosHaBath KBajgpaTHuHyl0 (QYHKIUIO 1O (opmyne, HPUBOIUTH
IpUMEpPHl  KBaJpaTU4YHBIX (DYHKIUH W3 peasbHOM KHU3HH, (PHU3UKH,
reOMETPUHN

ApudmeTrnueckasi 1 TeOMeTpUYECcKas Iporpeccuun

4.1

PacrniozHaBaTh apu(MeTHUECKyI0 M T'€OMETPUYECKYIO IMPOTPECCHU TNpHU
pasHbIX criocobax 3agaHus

4.2

BbIMONHATE  BBIUUCIIEHUS C UCMHOJNb30BaHHEM (GopMya N-TO 4ieHa
apu(METHUECKOW M TEeOMETPUUYECKOW MPOrpeccHif, CyMMbI MEpPBHIX N
4JICHOB

4.3

N3o0paxkath 4jeHBI TOCIEIOBATEILHOCTH TOYKAMHU HA KOOPIWHATHOMN
IUIOCKOCTH

44

Penrtate 3aa4yiu, CBA3aHHBIC C YN CJIOBBIMHU ITIOCJICOBATCIBHOCTAMU, B TOM
YHCIie 33aa4d M3 PEATbHON XHM3HH (C WCIIONB30BaHUEM KaJbKYIATOPA,
U (PPOBBIX TEXHOIOTHIA)




MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

[ KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHMS
1 Yucna v BBIYNCIICHUSA
JpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, NEpeXoi OT OAHON (hOpMBl 3amucu
1.1 npobeit k napyroil. IloHATue panMOHAIBPHOIO YHMCHA, 3alKCh, CPaBHEHUE,
YIOPSAI0YMBAHUE PALIMOHATIBHBIX YHACEII
19 Apudmernueckue NEHCTBHA C pallMOHAIBHBIMU 4HclIamH. PemieHue 3agad u3
' peabHOM MPaKTHKH HA YaCTH, Ha Ipoou
13 CremeHb C HaTypaJbHBIM TIOKa3aTeJeM: OINpenelieHne, MpeoOpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEll
14 [TponeHTsl, 3aMCh MPOLEHTOB B BUJIE IpOOH U APOOH B BUJE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEajbHOM NPAKTUKH
15 IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX
' Yyycen
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCJIE NIpsIMasi U 0OpaTHas PONOPLUUOHATBHOCTH
2 AnrebpanuecKue BRIPAKSHHUS
21 IlepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAXKEHUS C MEPEMEHHOW. JlomycTuMble
' 3HAYCHUS IEPEMEHHBIX
29 [lpencraBneHue 3aBUCHUMOCTH MEXIy BEJIMUYMHAMH B BuAe (HOpPMYIBI.
' Brruucnenust no ¢popmynam
2.3 [TpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHUH, TOXKAECTBEHHO PAaBHBIE BHIPAKEHHS
2.4 CBolicTBa CTENEHNU C HaTypaJIbHbIM II0KA3aTEIEM
25 OpnHowieHbl U MHOrounaeHsl. CteneHb MHorowieHa. Cllo)KeHHE, BBIYMTAHUE,
' YMHO>XEHHE MHOTOUYJICHOB
26 @opMynbl COKpAIIEHHOTO YMHOXKEHUS: KBAApaT CyMMbl M KBaJpaT Pa3HOCTH.
' Popmysa pa3HOCTH KBaJpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHuUs
31 VYpaBHeHHe, KOpeHb YpaBHEHMs, IpaBWIa TNpeoOpa3oBaHMs  YpaBHEHMS,
' PaBHOCHUJIBHOCTb YPaBHEHUN
3.2 JIuneitHoe ypaBHEHHME C OJHOW IEPEMEHHOM, YUCIO  KOPHEH JIMHEWHOIO
' YPaBHEHUs, PEILICHNUE JIMHEUHBIX YPABHEHUN
33 CocraBieHrue ypaBHEHUM IO YCIOBHIO 3aJaud. PemieHne TeKCTOBBIX 3a/1ad ¢
' IIOMOILBIO YPAaBHEHUI
3.4 JluneitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JIMHEMHBIX YPaBHEHUH C IByMs IIEpEMEHHBIMU. Pemenne cucreM
35 YpaBHEHUU C€IOCOOOM MOJCTaHOBKH. [IpuMmepbl perieHusi TEKCTOBBIX 3a7ad C
[IOMOILBIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaduxu. @yHkuun
4.1 Koopaunara Touku Ha npsMon
49 UucnoBele mpoMexyTKU. PaccTosiHue Mexay ABYyMsI TOUKaMHU KOOPJIUHATHOM

IpsIMOU




[TpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. Abciucca U opauHaTa TOUKU

4.3 Ha KOOPJMHATHOM MIOCKOCTH
[Tpumepsl rpadukoB, 3amaHHbIX (opMynamu. UrteHue rpadukoB peasbHbBIX
44 3aBHCUMOCTEN
4.5 [Tonstue dyakuuu. I'paduk dyaknun. CroicTBa QyHKIIMIA
4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk yakmmm y = [X|
4.7 ['padpuaeckoe penieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMNHEHHBIX YPaBHCHHM
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHMS
1 Yucna v BBIMUCIECHUS
KBagparupiii kopeHb u3 uucina. [loHstue 00 uppalMOHAIBHOM YHCIIE.
11 JlecsiTuunble MpUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHYECKUX KBaJpaTHbIX KOpPHEH M HX MPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHHM M BbIUMCIEHUSAM. JlelicTBUTENbHBIE
yucna
13 Crenens C LeNbIM MokazaTeneM u €€ cBoicTBa. CTaHaapTHas 3alMuch 4ucia
2 AnrebpanuecKue BRIPaKSHHUS
2.1 KBanparHblii TpEXuiieH, pa3iiokeHUE KBaIPaTHOTO TPEXUIEHA HA MHOXKUTENIN
2.2 Anredpamueckas qpodb. OCHOBHOE CBOMCTBO anredpandeckoi 1poou
2.3 CrnosxeHue, BblUUTaHUE, yMHOXKEHHE, AeJIeHUE alredpanyeckux apooeit
2.4 PannonanbHble BEIpaKE€HUS U UX PeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
KBanpatHoe ypaBHeHUe, (opMyiaa KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema
31 Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEHHBIM U KBaJIPaTHBIM
3.3 [Tpocreiimme 1poOHO-paOHAIbHBIE YPaBHEHHUS
['paduueckas uHTEpHpeTalysi ypaBHEHUNH C JBYMs MEPEMEHHBIMU M CHUCTEM
3.4 JWHEWHBIX YpPaBHEHUH C JABYMS TepeMeHHBbIMH. lIpumepsl pemeHus cucrem
HEJIMHEHHBIX YpaBHEHHH C IByMs IEpEMEHHBIMU
35 Pemenre TeKCTOBBIX 3a/1a4 allreOpandeckuM Crocooom
3.6 YuciioBeie HEPAaBEHCTBA M X CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM IEPEMEHHOMN
3.8 PaBHOCMIIBHOCTE HEPaBEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OAHOU IIEPEMEHHON
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOU
4 OyHKINUN
41 [Tonstue ¢pynkuuu. O6macTb OnpeaesieH!s 1 MHOXKECTBO 3HAYCHUH (DYHKIIHH.
CrniocoObI 3a1anus QyHKIUN
4.2 I'paduk ¢pynxuu. Urenue cBoiicTB GyHKIUH 10 €€ rpaduky
4.3 [Tpumeps! TpaduKoB HYHKIHHA, OTPAKAIOIINX PEATLHBIE TPOIIECCHI




44 OyHKIMK, ONKCHIBAIOUIME TMPSAMYI0 U OOpaTHYO  IpPOMOPLHOHAIBHbBIE
3aBHCUMOCTH, UX rpaduku
4.5 Oynkuuu y =x% y = x?
4.6 ®ynkimn ¥ = ¥X |y = ||
4.7 I'padpuaeckoe penieHre ypaBHEHUM U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COepPKAHUS
1 Yucna v BBIMUCIECHUS
11 PanvoHanbHple 4unciia, MppalMOHAIbHBIE YHUCIA, KOHEUHbIE M OECKOHEYHbIE
JeCATUYHbIE pooU
MHOXeCcTBO IeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHbIE YHCIAa KaK OECKOHEUHbIE
12 JecATU4Hble IpoOu. B3anMHO 01HO3HAUYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
JEHCTBUTENBHBIX YHUCET U KOOpAMHATHOHN npsiMoil. CpaBHEHUE J1EHCTBUTENIBHBIX
qucen
13 Apudmerndeckue 1eUCTBUS C NEHCTBUTEIBHBIMU YHUCIIAMU
W3mepenus, npubamxeHus, OLEHKU. Pa3mepbl OOBEKTOB OKPYXAlOLIEro MHpa,
14 JUINTEJIBHOCTh TIPOLIECCOB B OKpyKatomeM wmupe. [IpuOmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpuOmmxenus. Okpyriaenue uucen. llpukuaka M oOleHKa
PE3yJIbTATOB BHIUMCICHUN
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 YpaBHEHMSI C OTHOM IEPEMEHHON
2.2 JIuneliHoe ypaBHeHue. PenieHue ypaBHEHH, CBOAAIUXCS K IMHENHBIM
2.3 KBagpatHoe ypaBHeHue. PemieHne ypaBHeHN, CBOIAIINUXCS K KBaIPaTHBIM
24 BI/IKBa,Z[pjiTHOG ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUM TPETbEH U 4ETBEPTOU
CTENEeHEN pa3oKEeHNUEM Ha MHOKUTEIH
2.5 Pemenue npoOHO-paliMoOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHH
2.7 VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM AByX JIMHEMHBIX YPABHEHH C IBYMs IEPEMEHHBIMU
Pemienue cucrem AByX ypaBHEHHI, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOi
29 CTENeHU
2.10 ['paduueckas nHTepIpeTaUs CUCTEMBl YPaBHEHUH € IByMsI IEpEMEHHBIMHU
211 Pemenue TekCTOBBIX 3a/1a4 anreOpandeckuM Crocooom
2.12 YucnoBble HEPABEHCTBA M UX CBOMCTBA
2.13 | Pemenue TMHEWHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM
2.14 Pemienue cuctem TMHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
I'paduyeckass uHTEpIpeTanuss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIBYMs
2.16 IIEPEMEHHBIMU
3 DyHKITIN
3.1 KBanpatnunas Qynkius, e€ rpaduk u cpoiictsa. [lapabona, KOOpAMHATHI BEPIIUHBI




napaboJIbl, 0Ch CHMMETPHH MapadoIIbl

3.2 I'paduku Gyrxuii y=kx, y=kx+bu ux cBoiictBa

3.3 I'paduku Gynkumii y=K/X, y = X°u ux cBoiicTa

3.4 ['paduxu QpyHKIMI, KU UX CBOICTBA

4 UucnoBble NOCIE10BATENBHOCTH

41 Onpenenenue U CcrnocoObl 3a/1aHus MCIIOBBIX nocnez[OBansnLHOCTeﬁ. 3anaHue
II0CJIEI0BATEIBHOCTH PEKYPPEHTHOM hopMysoit 1 popmMyIioif N-ro wieHa

49 Apugpmernueckas  nporpeccus.  @Dopmynsl  N-ro  wieHa — apudMeTHdecKoil
IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB
I'eomerpuyeckas nporpeccus. PopMyIibl N-TO 4je€Ha FeOMETPUUECKON TPOrPECCuH,

4.3 CYMMBI IIEPBBIX N UIEHOB

44 N300pakeHne 4ieHOB apu(hMETHIECKON U TEOMETPUYECKON MPOTPECCHil TOUKaMu
Ha KOOPJAWHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIBHBIN POCT

4.5 C1o’xHbI€e IPOLIEHTHI




MPOBEPSEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpOBePsIEMOro
TpeOOBaAHHUA

IIpoBepsiemble TpeGOBaHUS K PEAMETHBIM pPe3yJibTATaAM OCBOEHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHHe OIepupoBaTh IOHATUSMH: MHOXKECTBO, IOAMHOKECTBO,
olepalyu HaJ MHOXKECTBAMM; YMEHUE ONEPUPOBATh MOHATUAMU: Ipad,
CBSI3HBIA Trpad, JepeBo, LUKJ, MPUMEHATh WX IMPH PELICHUU 3ajad;
YMEHHUE HCIIOJIb30BaTh rpaduyeckoe NpeACTaBICHUE MHOXECTB [UIs
OIMCAHUs PEAIBHBIX MPOLECCOB W SBICHUM, NPU PEIICHUM 3a7a4 U3

JIpYTruX y4eOHbIX IPEAMETOB

YMeHHe onepupoBaTh IMOHATHUAMM: OIPENCIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeJIbCTBO; YMEHHE paClO3HAaBaTb MCTUHHBIE U JIOJKHBIE
BBICKA3bIBAaHUSA, IPUBOAUTH IIPUMEPBI M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHHA BBICKa3bIBaHU U

YMeHue onepupoBaTh MOHATHSMHU: HATypajJbHOE YHCIO, MPOCTOE M
COCTaBHOE 4YHUCJIO, JACIUMOCTh HATypaJbHBIX YHCEN, NPU3HAKU
JETUMOCTH, IIeJIO€ YHCIIO, MOAYJIbh YHCIA, OOBIKHOBEHHash Ipo0b U
JIecsTHYHAas OpoOb, CTaHIAPTHBIM BUJ 4HCTIA, PAIMOHAIBLHOE YHUCIIO,
UpPpALMOHATIBHOE YUCJIO0, apU(pMETHUYECKU KBAaJApaTHBI KOPEHb;
YMEHUE  BBINOJHATH  JIEWCTBUSL C  YWCIAMH, CpaBHUBaTh U
YIOPSIOYMBATh YUCIIA, MPECTABIATh YHUCIa Ha KOOPAMHATHOM TIPSIMOM,
OKpYIJIATh YWCIA; YMEHHWE JieJaTh NPUKUAKY U OLEHKY pe3yibTara

BBIYMCIIEHUN

YMeHue onepupoBaTh IMOHATHSAMHU: CTENEHb C LEIbIM IIOKA3aTEleM,
apu(MeTHUeCKUl KBaJpaTHBIM KOpEHb, MHOTOWIEH, airedpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU
Oosibllle  €AMHUIBI; YMEHHME BBIOMHATH pPACYETHl MO (opMynam,
npeoOpa3oBaHusd UENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAXKEHUH U
BBIPQXEHUI C KOPHSMH, Pa30OKEHWE MHOIOWIEHAa HAa MHOMKUTENH, B
TOM YHCJIE C UCTOIb30BaHUEM (OPMYJT pa3HOCTH KBaIpaTOB U KBajpara

CYMMBI U pa3HOCTU

YMmeHue ONeprUpoOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C

OIHOM IIEPEMEHHOM, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHHME pellaTh JIMHEWHbICE U KBaJpaTHbIE YypaBHECHUS,
JIpOOHO-PAIMOHAILHEIE ypaBHEHUS C OIHOW IEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX ypPaBHEHH, JMHEHHbIE HEPABEHCTBA U HUX CHCTEMBI,
KBaJIpaTHbIE W  JIPOOHO-palliOHAJbHBICE HEPABEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE P PEIICHUH 3a]a4 U3 IPYTUX MPEeIMETOB U
MPAKTUYECKUX 3a/1a4; YMEHHUE UCIOJIb30BATh KOOPJAUHATHYIO MPSAMYIO U
KOOPJMHATHYIO IUIOCKOCTh Ui M300pakKeHUs pelleHUl ypaBHEHUH,

HCPABCHCTB U CUCTCM

YMeHue onepupoBarh MOHATHAMU: (YHKUUSA, rpaduK (QYyHKIHUU, HYIU
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHMsI, HanOoJbIIee W HaMMEHbIIee 3HAYCHUS (YHKLIUH, YMECHUE
ONEPHPOBATH TOHATHUAMH: TMPsIMas MPOMOPLUUOHATBHOCTD, JMHEWHAS
GyHKIMS, KBaxpaTHuHas (QYHKIUS, OOpaTHash MPONOPLUOHAIBHOCTD,
napabona, rumepOoiIa; yMEHHE CTPOUTh rpaduku  QYyHKIUH,
UCIIONIB30BaTh TpadUKH Ui ONpENENCHHs CBOWCTB MPOLECCOB H
3aBUCUMOCTEH, U peIIeHus 3a7ad U3 JIPYTuX y4eOHBIX NMPEIMETOB U

peaﬂBHOﬁ JKU3HH, YMCHUC BbIPAKATh (1)0pMy.]'IaMI/I 3aBUCUMOCTH MCKIAY

BCIIMYMHaAMH
YMmenune OIICpHUPOBATH IHOHATUAMMN: noCICa0BaTCIbHOCTD,
apI/I(i)MeTI/I‘leCKaH )51 reoMeTpruvcCcKas MporpecCcuu; YMCHUC

UCIIOJIb30BaTh CBOMCTBA IMOCIIENOBATEIbHOCTEH, (OPMYJIBI CyMMBI U
o0I1ero uwieHa MpU pelIeHUH 3ajad, B TOM YHUCIE 3a/ad U3 JIPYrux

y‘Ie6HLIX npeaAMETOB U peanLHoﬁ KU3HHU

YMeHue pemarh 3aaud pa3HbIX THIOB (B TOM 4YHCJE Ha MPOLEHTHI,
JIOJIM ¥ YacTH, IBUKEHUE, paboTy, IIEeHY TOBAPOB U CTOMMOCTb MOKYIIOK
U yCIyr, Hajord, 3aJayd M3 o0JacTh YNpaBieHUS JUYHBIMH U
ceMeWHBIMU (pMHAHCAMM); YMEHHUE COCTaBJIATh BBIPAKEHHS, YPaBHEHUS,

HEPAaBCHCTBA U CUCTEMBEI IO YCJIOBUIO 3a/la4M, UCCIICA0BATH ITOJTYYCHHOC

pPCIICHUC U OLICHUBATH HpaB,[[OHO,I[06HOCTL IMOJIYYCHHBIX pPE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jqyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUW TPEYTrOJbHUKH, HNPSAMOYTOJIBHBI TPEYrOJbHUK,
MenuaHa, OMCCeKTpuca W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napajuiesiorpaMM, poM0O, MPSMOYTOJbHHMK, KBajpaT, Tpameuus;

OKPY’KHOCTb, KPYT, KacCaTCJbHAsA; 3HAKOMCTBO C IMPOCTPAHCTBCHHLIMH




burypamu; ymMmeHue pemiath 3aJadyd, B TOM 4YHCJE U3 MOBCEAHEBHOU
JKU3HU, Ha HAXOXICHHE TeOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YYEHHBIX CBOUCTB (huryp u (pakroB

10

YMeHue omnepupoBaTh MOHITHSIMH: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJyIeIbHOCTh W MEPHEHIUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy NpsSIMBIMH, MEPHEHAUKYISIpP, HAKIOHHAS, MPOCKIUS,
nonobue ¢uryp, nogoOHbIe TPEYTONbHUKH, CUMMETPUS OTHOCHUTEIHHO
TOYKM M TMpPsSMOW; yMEHHE paclio3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, mapauienbHOCTh U MEPHEHAUKYISPHOCTh MPSIMBIX B

OKpYXKaroIllleM MUpe

11

YMeHue onepupoBaTh MOHATUIMU: JJIMHA, PACCTOSIHUE, YToJl (BEITUYUHA
yIiia, CHHYC M KOCHHYC YIja TpEeyrojbHHMKA), IUIOLIAdb; YMEHHE
OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM MHPE;
YyMEHME  OPUMEHATh  (GOpMyJbl  HEepuUMeTpa U IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, odobema
IPSIMOYTOJIBHOTO MapajlieNieNuIea; yMEHUE HNPUMEHATh IpU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpuUrOHOMETpUYECKUE  COOTHOILEHUS IS

BBIYMCIICHUS JUIMH, PACCTOSIHUH, TUIOIIAIEN

12

YMenue wu3zo0paxaTb IUIOCKME (QUIYypbl W HUX KOMOHMHAIMH,
NPOCTPAHCTBEHHBbIE (UIYphl OT pYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U  DJJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CUMBOJIbBHOMY OITMCAHUTIO

13

YMmenune OIICpHUPOBATH IOHATHUAMMU IpsAMOYTOJIbHAaA CcHuCTEMa
KOOpAUHAT, KOOPAUHATHI TOYKH, BCKTOp, cymmMma BCKTOPOB,
MPOU3BCACHUC BCKTOPAa HA YHCJIO, CKATIAPHOC MPOU3BCACHUEC BEKTOPOB,
YMCHHUEC HUCIHOJB30BATH BCKTOPbBI W KOOPAWHATHI JIA MPCACTABICHUA
JAaHHBIX U PCHICHUA 3aaa4, B TOM YHCJIC U3 IPYTUX y‘—Ie6HBIX nmpeaMETOB

Y pEabHOMU KU3HU

14

YMeHue onepupoBaTb MOHSTHUSAMH: CTOJOMKOBBIE U  KPYrOBbIE
qyarpaMMmbl, — TaOJIMIbBI,  cpelHee — apuU(MeTHdYecKoe,  MeuaHa,
HauOoJIplllee M HaMMEHbIIEEe 3HAYEHUs, pa3Max 4UCIOBOro Habopa;
yMEHUE  M3BJIEKaTh, MHTEPIPETUPOBATH U  NPeoOpa3oBbIBATH
uH(pOpMallMIO, TMpPEICTaBICHHYI0O B TabmuIax M Ha JAMarpammax,

OTpaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH DPEAJIBHBIX IPOLECCOB U




SIBHCHI/If/’I; YMCHUC PpacCrio3HaBaThb HU3MCHYUBBIC BCIIMYHHBI B

OKpYXKarolleM MUpe

15

YMeHue onepupoBaTh MOHATUAMH: CIy4YalHBIA OMNBIT (CIydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTapHBIA  HCXOJ)
CIIy4aifHOrO OIBITa, CIy4yallHO€ COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HaXOJHWTHh BEPOSTHOCTU CIy4alHBIX COOBITHI B OMNBITaX C
PaBHOBO3MOXXHBIMU 3JI€MEHTAPHBIMU COOBITHSIMH;, YMEHHE pelaTh
3aJjaud METOJIOM OPTaHMW30BAaHHOTO Iepedopa M C HCIOJIb30BaHUEM
IpaBUja YMHOXEHUS, YMEHUE OLEHHBATb BEPOSTHOCTH PEAIbHBIX
COOBITUH U SIBJICHUHM, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUHA B OKpPYXKAaIOIIEM MHpPE U B KH3HU;
3HAKOMCTBO C TIIOHSTHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TO POJIbIO B MACCOBBIX SBJICHHUAX

16

YMeHue BBIOMpATh MOIXOMSIINN W3YYEHHBIH METOJ JUIS pPELICHUs
3a/1a4d, NPUBOJMUTH IPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MaTEMaTHKU B
HUCKYCCTBE, OIMUCBHIBaTh  OTIEJIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIyYCHHBIE B XOJ€ DPAa3BUTHUs MAaT€MAaTUKU KaK HAayKH, IPUBOAWTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U UX ABTOPOB B OTEYECTBEHHON U

BCEMHUPHOU UCTOPUH




INEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT CO/IePKAHUS

1 Yucna v BBIMUCIECHUS

11 Hatypanbnble u nensie yucina. [Ipu3Haku 1eIMMOoCTy IeNbIX Yncel

L OObIKHOBEHHbIE M JECATHUYHBIE  JpOOH, TMPOLEHTHl, OECKOHEUHbIE
' MEPUOANYECKUE IPOoU

13 Panmonaneupie umcna. ApudMeTHYECKHE OIEepalud C PaloOHAIbHBIMU
' YHCITaMU

14 JeiicTButenpHbie ynciaa. ApupMeTHUYECKUE ONEpalyu ¢ JeHCTBUTEIbHBIMU
' YHCITaMU

Ls [TpuOnkE€HHBIE BBIUMCICHHS, MPaBHIa OKPYIJICHUS, MPHUKUAKA M OLIEHKa
' pe3ynbTaTa BHIYMCICHUN

2 Anrebpanyeckue BEIPKESHUS

2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAXKEHHUS C IEPEMEHHBIMU )

2 Crenenp ¢ 1enbiM nokaszareneM. CTeneHb C pallMOHAJIBHBIM IOKa3aTeleM.
' CBoiicTBa cTeneHn

2.3 MHorouseHsl

2.4 Anrebpanueckas 1poob

T Apudmernueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  JledcTBus  C
' apuQMeTHUECKUMHU KOPHSIMHU HATYpaIbHOU CTETIeHN

3 YpaBHEHUS 1 HEPaBEHCTBA

31 Llenmsie W npoOHO-panMOHATBHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
' YPaBHEHUM

30 Llensie 1 IpOOHO-paiOHANIEHBIE HepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1a4

4 YucnoBble MOCIEN0BATEILHOCTH

41 ITocnenoBaTenbLHOCTH, CIIOCOOKI 3aaHUs IOCIIEN0BATEILHOCTEN

4.2 Apudmerndeckass ¥ reomeTpuueckas mporpeccur. Dopmyra CIOXKHBIX




IIPOLCHTOB

5 DyHKITIN
OyHkus, crnocoObl 3amanus Qyaknun. [padux  ¢dysxmuun. OO6macTh
OmpeneNeHuss M MHOXECTBO 3HadeHMd QyHkumu. Hymm ¢dyHxmmm.
5.1. [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMU. Hanbosbliee 1 HanMeHbllee 3HaYeHUe
(GYHKLUHU Ha IPOMEXYTKE
6 KoopaunaTsl Ha IpsAMOii U MJIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUryphl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroasHUKH
7.4 OKpy’>KHOCTb U KpPYT
7.5 N3mMepeHue reoMeTpuuecKrux BeIMYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Komb6unnaToprka
8.4 MHoxecTBa
8.5 I'pacer




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

o IO.H.MakaperueB, H.I'Munmok, KMHW.HemkoB, C.b. CyBoposa.
Anrebpa. 7 knacc. M.: [IpocBenienue

o IO.HMakaperue, H.I' .Munmiok, K.M.HemkoB, C.b. CyBoposa.
Anrebpa. 8 kiacc. M.: I[IpocBenienue

o IO.HMakaperue, H.I''Munmok, K.M.HemkoB, C.b. CyBoposa.
Anrebpa. 9 knacc. M.: I[IpocBenienue

METOINYECKHUE MATEPHAJIBI VIS YUUTEJIA

o IO.HMakaperue, H.I''Munmok, K.M.HemkoB, C.b. CyBoposa.
Anrebpa. 7 kiacc. M.: IlpocBemienue

o [O.H.MakapsiueB, H.I''Munmok, K.M.HemkoB, C.b. CyBoposa.
Anrebpa. 8 kiacc. M.: IlpocBemienue

o [O.H.MakapsiueB, H.I''Munmox, K.M.HemkoB, C.b. CyBoposa.
Anrebpa. 9 kiacc. M.: IlpocBemienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

o bubmmoreka IIOK https://m.edsoo.ru



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

