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HHOACHUTEJBHAA 3AIIUCKA

Anrebpa sBIsieTCSI OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHHe APYruxX IAUCHUIUIMH, KaK €CTE€CTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOIOJIKEHUsI 00pa30BaHMs U B TIOBCEHEBHOM KHU3HHU.
PasButue y oOydaomuxcs HaydyHBIX NPEACTABICHUA O MPOUCXOXKACHUU U CYHIHOCTH
anreOpandeckux abCTpakiui, crnocod0e OTpa)KeHHsl MaTeMaTHYeCKONW HayKoil sBIEHUN U
MPOLIECCOB B MPHUPOAEC M OOIIECTBE, POJIU MATEMAaTHMYECKOTO MOJEITUPOBAaHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PECHHS M KAuecCTB
MBIIUICHHS], HEOOXOAMMBIX Ui aJanTallid B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yuenue
anredpbl o0ecreunBaeT pa3BUTHE YMEHUs HAOII0AAaTh, CPABHUBAThH, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeMCTBUSL U BBIBOJBI, (hOpMYIHPOBaTh yTBepkaeHHsI. OcBOeHHE Kypca anreOpbl oOecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUST OOYYaloIIUXCA: OHH HCIOJNB3YIOT JCAyKTUBHBIE H
WHAYKTUBHBIE PACCYXACHHUS, 000OIIeHHEe M KOHKPETH3AIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanosiaraeT 3HAYUTENBHBIH O0BEM CaMOCTOATENBHON JEATETbHOCTH
o0ydJaromuxcsi, TOSTOMY CaMOCTOSITENIbHOE  pEIIeHHWe 3aJad  sBISETCS  pealu3aluen
JeSTEIbHOCTHOIO ITPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammel ydeGHOro Kypca «Anredpa» Uisi OCHOBHOIO OOIIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJAEpkKaTelbHO-METOANYeCKue NTuHUM: «YHucna u
BBIUNCIIEHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUN.
Kaxxgas u3 3TUX coliepkaTelbHO-METOJUUYECKUX JIUHUM pa3BUBAETCA Ha NPOTSIKEHUM TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS ¢ IPYTMMHU €T0 JUHUAMU. B Xoze u3ydeHus ydeGHOro Kypca
00yJaromuMcs IPUXOAUTCS JIOTHYECKH pacCyKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B porpammy y4eOHOTO Kypca «Anredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3Jelax MaTeMaTHuecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIIME OBJIaICHUIO 00yJaroIMHUCS OCHOB YHHBEPCAJIBHOI'O MAaTEMATUYECKOT'O S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SIBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Copnepxanue nHAN «HHcaa U BBIYMCIEHUSN» CIIY’)KAT OCHOBOM JJIs1 JAJIBHENIIETO N3YYECHHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Yy  OOy4YalOIIUMXCSl  JIOTHYECKOTO  MBILIUICHUS,
(OpMHUPOBAHNIO YMEHHMSI IOJIb30BATHCS AITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPaKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX Il MOBCEIHEBHOW >XU3HU. Pa3BUTHE MOHATHA O YMCIE HAa YpOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUsl CBSI3aHO C pPallMOHAIBLHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpOBaHUEM TIPEACTABICHUN O JIEHCTBUTEILHOM YHCIIE. 3aBEpIIICHUE OCBOSHUS YHCIOBOMN
JUHUW OTHECEHO K CpeHEMY 00IieMy 00pa30BaHUIO.

Conepxxanue JIByX anreOpavdyeckux JHMHUH — «AJreOpandeckue BBIPRKEHUS» H
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y O0YHAIOIUXCS MATEMAaTHIECKOTO
anmnapara, He0OXO0AUMOTro JJIsl PEeUIeHHs 3a/1a4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OoCHOBHOTO 00ImIero oOpa3oBaHUs Y4YEOHBIH MaTepuai
IPYNIUpPYETCS BOKPYT pPAlMOHAJIBHBIX BbIpaXEHUH. Anrebpa JeMOHCTPUpPYET 3HAUYEHUE
MaTEMAaTUKU KakK SI3bIKa Ul MOCTPOEHUS MaTEMaTHMUECKHUX MOJEJEH, ONMMCaHUs IPOLECCOB H
SBJIEHUN peasbHOTO Mupa. B 3amaun oOyueHus anredOpe BXOISAT Takke JNajlbHeHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHUS,, HEOOXOIMMOT0, B YAacCTHOCTH, JUIsI OCBOEGHMSI Kypca
uHPOpPMATUKK, U OBJAJCHHE HaBbIKAMU JEIyKTHBHBIX paccyxaeHuil. [IpeobpazoBanue



CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMAaTHYECKOMY
TBOPYECTRBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOW  JIMHUM  HAlEIEHO Ha  MOJy4YeHHE
00yJaloMMMHUCS 3HAHUK O PYHKIMAX KaK BXKHEHIIIEH MaTeMaTHUECKONH MOJIENH JUTSL OTTMCAHUS U
UCCIICIOBAaHUS PAa3HOOOPA3HBIX TPOLIECCOB W SIBICHUH B mpupoie u odOmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOIIUXCS YMEHHUS HCIOJIb30BATh PA3JIMUHbIC
BBIPA3UTEIIFHBIC CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJHMYECKHE, IpadHuecKue,
BHOCHT BKJIa]] B ()OPMHUPOBAHUE MIPEICTABICHHUH O PO MATEMAaTHKH B Pa3BUTUHU LUBHIN3ALNT U
KYJIBTYPBI.

Cornacno yueOHOMY IJIaHy B 7—9 Kilaccax u3y4aercsi yaeOHbIN Kypc «AnreOpay, KOTOPBII
BKJIIOYAET CJIETYIOLINE OCHOBHBIC Pa3/esibl COAepKaHus: «Uucia u BBIYUCICHUSY,
«AnreOpandecKue BRIPAKSHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejieno), B 8 kimacce — 102 gaca (3 vaca B Henenio), B 9 knacce — 102 gaca (3 4gaca B
HEJIEINIO).



COJAEP)KAHUE ObYYEHUA
7 KUIIACC

Yuciia 1 BbIYMCICHUS

JpoOu 00BIKHOBEHHBIE U AECATUYHBIE, IEPEX0]] OT OAHOH (HopMbI 3anucu apoleit K Ipyroil.
[TonsiTHE pPaLlMOHAIBHOTO YMUCIIA, 3aMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX UYUCEIL
ApudmeTndeckue IeUCTBUS C PAllMOHATBHBIMY YicliaMu. Perenne 3amaq u3 peatbHON MPaKTUKH
Ha 4acTH, Ha JpOoOHu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJIeM: OIpe/esIeHUe, MpeoOpa3oBaHue BBIPAKEHUM Ha
OCHOBE ONpeAeeHUs, 3anich 00abIuX yucen. [IporeHTsl, 3anuch MpOLEHTOB B BUAE APOOH U
npoOu B BHIE MPOIEHTOB. TpH OCHOBHBIE 3a/1a4M Ha IMPOICHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
IIPaKTUKH.

[IpuMmeHeHNe MPU3HAKOB AEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

PeasibHble 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHATIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

[lepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOU. JlOIMyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. [IpeicTaBieHne 3aBUCUMOCTH MEXKTy BETMYMHAMU B BUJE (hOpMyIbl. Berarncnenus
no ¢gopmynam. IIpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOMXKAECTBEHHO PABHBIE BBIPAXKECHMS,
IpaBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IPaBUIa PAaCKPbITUA CKOOOK M MPUBEAECHUS
NOJOOHBIX CIaracMblIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeeM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMS: KBaJIpaT CyYMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, paBUia MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEH JIMHEWHOrO YpAaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHMil. CocTaBleHME ypaBHEHUN IO YCIOBHMIO 3ajaudd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUMN.

JIluneiiHOe ypaBHEHUE C ABYMs IEepeMEHHBIMHU U ero rpapuk. Cucrema AByX JMHEHHBIX
YpaBHEHUW C ABYyMsl TIepeMEHHBIMHU. PelieHne cucteM ypaBHEHUH CIOCOOOM TI0JICTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € IIOMOILBI0 CUCTEM YPAaBHEHU.

DOYyHKIUHT

Koopaunara Toukm Ha mnpsMod. YUucnoBsle NPOMEKYTKH. PaccrosiHme Mexnmy IByMs
TOYKaMHU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHOM TIuiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Gopmynamu. Urenue rpadukoB
peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk pynkunu. CoiicTBa pyHkimii. JIuneinas
bynkuus, e€ rpapuk. ['padux pynkuuu y = |x|. I'paduyeckoe perienne JIMHEHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KUIACC

Yuciia 1 BLIYMCJICHUA



KBagparuelii kopeHp u3 uucia. [loHstue 00 wuppamuoHalIbHOM uucie. JlecsaTu4HbIe
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoiicTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH U MX
NpUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIC
qHUCIIA.

Crenens ¢ 1enbpIM MoKazareneM U e€ cBoiictBa. CTaHgapTHas 3alluCh YHCIA.

Anrebpanyeckue BolpaXeHUsIAJIreOpandecKue BbIpasKeHust

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUWIEHA HA MHOKUTEIIN.

Anrebpanyeckas 1poob. OCHOBHOE CBOMCTBO ayiredpandeckoit 1podu. CrokeHue,
BBIYUTAHNE, YMHOKEHUE, JieNieHHe anreOpanyeckux ApoOeii. ParmonanbHble BRIpaKEHUS U UX
npeoOpa3oBaHue.

VYpaBHEHMS U HEPABEHCTBAY pABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#, cBOAAIMXCS K JUHEHHBIM W KBaapaTHeIM. [Ipocrteiimme apoOHO-
palOHaIbHbIE YPAaBHEHUS.

I'paduueckas wHTEpHIpEeTalUsl YpaBHEHUH C JBYMs NMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUN C IBYMsI IepeMEHHBIMU. [ [puMepsI pelieHust CHCTEM HENIMHEMHBIX YPaBHEHHUN C IBYMSI
NEPEMEHHBIMH.

Perienue TekCcTOBBIX 3aa4 aNredOpandeckuM CrocoOOM.

UucnoBble HEpaBeHCTBA W HX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCuIbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonarue ¢pynkuuu. OONaCTh ONpeseNeHuss 1 MHOXKECTBO 3HaueHUH QyHKmH. CriocoOb!
3a1aHus QYHKIIUM.

I'padpuk Pynkuuu. Yrtenue cBoicTB QyHkuuu no e€ rpadpuky. Ilpumeps! rpadukos
GyHKIMH, OTpa)karoluX peaabHble IPOLECCHI.

OyHKIMM, ONUCHIBAIONIME MPSAMYIO M OOpaTHYIO MPONOPLHMOHAIbHBIE 3aBUCUMOCTH, MX
rpadpukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe peureHue ypaBHEHHH I CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsia 1 BbIYUCICHUA

PanmonaneHble yncna, uppaloHaibHbIe YHCIIa, KOHEUHbIE U OECKOHEUHBIE JeCSITUUHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHUCEN, JeHCTBUTENbHBIE YHCIIA KaKk OECKOHEYHbIE
JeCSITUUHbIEe Apoou. B3auMHO 0JJHO3HAUHOE COOTBETCTBUE MEXAY MHOXKECTBOM JAEHCTBUTEIbHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHUE ACWCTBUTENBHBIX YHCElN, apu(METHUECKUue ACUCTBUS C JACHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYIKAIOILIET0 MUPA, JUIUTEIHHOCTh MTPOLIECCOB B OKPY’KAIOIIEM MUPE.

[TpubnmxEHHOE 3HAaUEHNE BEIMUNHBI, TOUHOCTH MPUOIMKeHUst. OKpyTJIeHHe YUCell.
IIpuknika v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHNS U HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. Pemenne ypaBHEHUH, CBOASILMXCS K JINHEWHBIM.



KBanpaTtHoe ypaBHeHue. Penienre ypaBHeHUH, CBOASAIIMXCS K KBaJApaTHbIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPETbE M YETBEPTOM CTENEHEH Pa3JIOKEHHUEM Ha
MHOHUTEIH.

Pemennie npoOHO-paniMoHaIbHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1a4 aJreOpanaeckum
METOJIOM.

VYpaBHeHHe C ABYMsS NEepeMEHHbIMH U ero rpa¢uk. PenieHune cucreM IBYX JMHEHHBIX
YPaBHEHHH € IByMs IIepEMEHHBIMU. PemnieHue cucTeM ABYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOPOH cremneHu. ['paduueckas MHTEpHpeTaus CUCTEMbl YPAaBHEHHN C
JBYMsI IIEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEMHBIX HEPAaBEHCTB C OJHOW IepeMEHHOM. Pemenue cucreM JIMHEHMHBIX
HEpaBEHCTB C OJHOW mepemeHHOi. KBanpaTHple HepaBeHCTBa. ['paduueckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMUDYHKIUH

KBanparuunas ¢pyskius, e€ rpaduk u cporictsa. [Tlapaboia, KOOpIUHATH BEPIIUHEI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

Ipadukn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =\x, y = |x| , # ux cBoiicTsa.

Yucnosble nocie10BaTeIbHOCTH YN CJI0BbIE MOCIe0BATEIbHOCTH H IIPOIPEeCCHH

[TonsATHE YNCIIOBOI OCIENOBATEILHOCTH. 3aJaHUE NTOCIE0BATEIbHOCTH PEKYPPEHTHON
dbopmyIoit u HGopMyIoi n-ro dieHa.

Apudmerrnueckas u reomeTpuyeckas nporpeccur. @opMyiibl #-To 4jaeHa apupMeTHIecKon
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHne 4ieHOB apu(pMETHIECKON U TeOMETPUUECKON MPOrpeccuii TOUKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOIIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHS IIpOrpaMMbl y4eOHOro Kypca «Ajredpar»
XapaKTEepPU3YHOTCA:

1) naTpuoTH4YeCcKOe BOCIIUTAHME:

MpOSIBJICHUEM HHTEpeca K TMPOLUIOMY H HACTOSIIEMY POCCHUICKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM PpPOCCUMCKMX MATEMaTUKOB H POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEJICTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD,
SBJICHHUM, MPOIEAYP TPa)KAaHCKOTO 00IecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXXJIEHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYSCKUM MPHUMEHEHHUEM JIOCTH)KCHHUU
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YIEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4yacTHE B PEUICHWU MPAKTHUUYECKUX 3a7a4 MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa3oBaHUs Ha MPOTSHKEHUH Bcel
JKU3HU JJIs YCHEIIHON Mpo¢eCCHOHANbHON ACSITETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIUBUAYATHHOM TpPaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTM4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K JMOIMOHANLHOMY W JICTETHMUYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, paCCYyKICHUI, YMEHUIO BUJETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKAa, MPHUPOJbI U OOIIECTBA, IMOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl YelIOBEUECKOW JESTeNIbHOCTH, STamoB €€ pa3BUTUSI U
3HAYMMOCTHU JJI Pa3BUTHS [IUBUIIU3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHUKH U MaTeMaTH4YEeCKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUSI MHpA, OBJIAJICHUEM MPOCTEHIIMMU HaBbIKAMHU
HCCJIEI0BATENbCKOM IEATETbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GopMHUpoOBaHHE KYJIbTYPbI 310POBbsl HIMOLUOHAJIBHOIO
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MATEMATUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbs, BEICHUS
30pOBOr0 00pa3a >KU3HU (3I0POBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEXXHUM 3aHITHH W OTABIXA,
perynsapHas ¢usnueckas akTUBHOCTb), c(hOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, Mpu3HaHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa JPYroro 4yeioBeKa;

7) IK0JI0rnYecKoe BOCIIUTAHME:

OpHEHTAaIlMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU M pellieHHs 3a1ad B 00JIacTH
COXPAaHHOCTH OKpYXKAIOIIEH cpeapl, IUIAHUPOBAaHUS ITOCTYIIKOB W OLICHKH HMX BO3MOYKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00aIbHOIO XapakTepa 3KOJOTHYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM CONUAJIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBHIO K Hef/'ICTBI/ISIM B YCJIOBHUAX HeOHpeI[eJIéHHOCTI/I, IMOBBIIICHHUIO YPOBHA cBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESTeNbHOCTb, B TOM YHCJIE YMEHUE YUYUTHCS y JPYTHX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUU U3
OIIBITA IPYTUX;

HE00XO0AUMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (pOpMyIHpOBaThH HIIEH,
MOHSTHSI, TUIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM UYHUCJIE PaHEe HEU3BECTHHIX, OCO3HABATH

ne(GHUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIUIO, BOCIPUHIMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAEMble DELICHUS U JEHCTBHI,
(opMynHpOBaTh M OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.
METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHHBepCAJIbHbIE Y4eOHbIe JelCTBUA

ba3oBble JJornyeckue aefcTBUA:

BBISBJISATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKKM MAaTEeMaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLICHUH MEXAY MOHATUAMHU, (POPMYIUPOBATh ONpPEAETICHUS IMOHATHM,
YCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS Il 0000IICHHS
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3a;

BOCIIPHHUMATh, (DOPMYIUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOpEUHS B aKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpejylaraTb KPUTEpUH MJis BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYHIL;

JIENIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€AYKTHBHBIX U MHIYKTHUBHBIX
YMO3aKJIH4YEeHUH, yMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3bupath 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIECHHH (IpsIMBbIE U OT IPOTUBHOTO),
IPOBOAMTH CaMOCTOSITEIbHO HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (PaKTOB,
BBICTpauBaTh apryMEHTaLMIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBKIBATH
COOCTBEHHBIE PACCYXICHUS;

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3aiadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOMSAIINN ¢ yYETOM CaMOCTOSITEIbHO BBIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS:

UCIIOJIB30BaTh  BOMPOCHI ~ KAaK  MCCIIEJAOBATEIbCKHIA  MHCTPYMEHT  TO3HaHWUS,
(bopMyIMPOBATh BOMIPOCKI, (PHUKCUPYIONIHE MPOTHBOPEUNE, IPOOIEMY, CAMOCTOSTEIHHO
YCTaHABIIMBATh UCKOMOE W JaHHOE, (JOPMHPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
MTO3UIIMIO, MHEHUE;

MIPOBOJMTH TI0 CaMOCTOSITEILHO COCTABJICHHOMY ILIaHY HECJIOXKHBIM IKCIICPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

CaMOCTOSITENIbHO  (hOpMyJIHpOBaTh OOOOIIEHHUS H  BBIBOJABI IO  pe3yibTaTaMm
MPOBEIEHHOTO HAOJIOICHHS, UCCIICOBAHUS, OIICHUBATH JTOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB M 0000OIIICHHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MPOLECCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBHIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U U30BITOYHOCTH HHPOPMAIIIH, JTAHHBIX, HEOOXOIUMBIX
JUISL pEIICHUs 3a/1a4H;

BEIOMpaTh, AaHATM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

BbIOUpaTh PopMYy MpecTaBiIeHHs] HHPOPMAIMK U WILTIOCTPUPOBATH pelIaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh HH(POPMALIMU 11O KPUTEPHSIM, NIPEATIOKEHHBIM YUUTEIEM U
c(hOpPMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIICHUs 3a7a4u, KOMMEHTHUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/ 0OCYKIIEHHS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TeMBI, IPOOIIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh UIEH, HAIICJIEHHBIE HAa TOMCK PELIEHUS, COIOCTABIATh
CBOMU CYX/IEHUS C CY)KICHUSAMHU JAPYIHX YJaCTHUKOB JIMAJIOra, OOHAPYKUBATh pa3jinuue
U CXOJCTBO IO3UIMHI, B KOPpEeKTHOH (opme (opMynupoBaTh pa3HOIJIACHsl, CBOU
BO3PaKEHUS;

IIPEJCTABIISITh PE3yNbTaThl PEUICHUS 3a7au, YKCIEPUMEHTA, UCCIEOBaHMsI, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIJIEHUS C Y4ETOM 3a/ad IMPEe3eHTAlUu U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHHOW ¥ MHAUBUAYAJIBHON pabOThI U
peleHnH y4yeOHBIX MaTeMaTUYeCKHX 3a/1a4;

IIPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATh OPraHU3al[ui0 COBMECTHON
paboThl, pactipeAesaTh BUbl paboT, 10rOBapUBaThCsl, 00CYK/1aTh MIPOLIECC U PE3YJIbTaT
paboTbl, 00001IaTh MHEHHST HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00Cyk1eHUs, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JIPYTHUE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JIEHCTBUS
C ApYTUMH YJ€HaMHU KOMaH/Ibl, OLIEHHBATh Ka4eCTBO CBOET0O BKJIa/1a B OOIIUN MPOAYKT
10 KpUTEpUsIM, CHOPMYIHPOBAHHBIM YYACTHHUKAMHU B3aUMOJAECUCTBHUS.

PerynsiTuBHbIC yHUBEPCAJIbHbIE YUeOHbIE el CTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUIAH, ANTOPUTM pelleHus 3ajaud (WIM €ro 4YacTb),
BBIOMpPATh CMOCOO pemIeHus] ¢ Y4ETOM MMEIOUIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BApUAHThI PEIIEHUN C Y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pPereHus
MaTeMaTH4YeCKOM 3a1a49mu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7a4d, BHOCUTh
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIINOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OILICHUBATh COOTBETCTBHUE pe3yibTaTa JEATEIbHOCTH MOCTABICHHON LENH U YCIOBUSM,
OOBSACHATH MPUYUHBI TOCTUKEHUS UM HEJJOCTUKEHHUS LI, HAXOAUTh OLIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 7 kJjacce OOYYaIOUIMIICSA TOJNYYUT CIEAYIOIIAE NpPEIMETHBIC
pe3yNbTaThl:

Yuciia 1 BbIYMCICHUS

BbinonHATe, coyeras YCTHbIE M NHCbMEHHBbIE NMPUEMBI, apu(MeTHdecKue NeHcTBUA C
palMOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAKEHUH, NPUMEHATh Pa3zHOOOpa3HbE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHWH APOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[lepexoauth OT OgHON (HOPMBI 3aMKMCH YUCET K IPYroil (mpeoOpa3oBBIBATH NECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYI, B YaCTHOCTH B OECKOHEYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BbINONMHATE NPUKUIKY U OLIEHKY pe3y/ibTaTa BBIYUCIEHUN, OLIEHKY 3HAYEHMH YHCIIOBBIX
BBIPAXCHU. BBINIOIHATE 1EHCTBHS CO CTENEHSIMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[IpuMeHITh NpU3HAKK JAEIMMOCTH, Pa3jOKEHUE HAa MHOXXMTEIU HATypalbHBIX YHCEIl.

Pemath npakTuKO-OpuEeHTHPOBAaHHBIE 33]]a4l, CBA3aHHbBIE C OTHOLIEHHUEM BEJIUYHH,
PONOPLUOHAILHOCTBIO BEJIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX O0BEKTOB.

AJaredpanyeckue BbIpaKeHHs

Hcnonb30Bath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipolecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN NIPU 33aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1EJI0r0 BhIPaXKEHUS] B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE yMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
NPUMEHSTH (POPMYIIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyecTBIATh pa3lokKEHUE MHOTOWIEHOB HAa MHOXKUTEIM C IOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMy COKpam&éHHOTro
YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB [UIsl pELIEHUS pa3iMuYHBIX 3aJad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTHKU.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMH MOKA3aTeNIMU JUIsl TpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHs U HEPABEHCTBA

Pemarp smHeliHBIE ypaBHEHMsI C OQHOW NEPEMEHHOM, MPUMEHss NpaBWiIa MEPEX0Aa OT
UCXOJHOIO ypaBHEHUS K pPaBHOCUJIbHOMY eMy. [IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHH.

[TpumMensTh rpaduyeckre METObI TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[ToxOupath pUMeEpHI Map YUCeN, SBISIOMUXCS PEIICHHEeM JTMHEHHOTO ypaBHEHUS C IBYMS
MePEMEHHBIMHU.

Ctpoutrh B KOOPAWMHATHOH TUIOCKOCTH TpaduK JIMHEHHOTO YpaBHCHHS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh rPpaUKOM, TPUBOIUTH IPUMEPHI PEIICHHS] YPABHEHHUS.

Pemate cuctembl NBYX JHMHEHHBIX YpaBHEHUH C JBYMSI MEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1auyd, HMHTEPHPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJYyYEHHBII
pe3yJbTarT.

DYyHKUMH

N300paxaTh Ha KOOPAMHATHOM MpPSAMOM TOYKHU, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEpBaJIbl, 3alHUCHIBATh YHUCIOBBIE MPOMEKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OTMeuyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOHUTHh
rpaduxu nuHedHbIX QyHkuid. Ctpouts rpaduk GyHKINUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMKA W3BECTHBIC 3aBUCHMOCTH MEXKIY BEIMYUHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpEMS,
00bEM pabOoTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii crmocod NPEICTaBICHUS W aHAW3a WHPOpPMAIIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kJjacce oOyyarouiuiicss MONYYUT CIEIYIOIIHE MPEIMETHbBIC
pe3ynbTaThl:

Yucaa v BbIYUCIEHUSA

Hcnonws3oBaTh HavallbHbIE TMPEJACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN st
CpaBHEHHUS, OKPYTJCHUS W BBIYUCICHUM, W300pakaTh NEWCTBUTENIbHBIC YHCJIa TOYKAMH Ha
KOOPJAMHATHOU IIPSMOM.

[IpumMensaTy moHsATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHBIC
KOPHH, UCTIONB3YS MPU HEOOXOUMOCTH KaJIbKYJIATOP, BEITOTHAThH MpeoOpa3oBaHus BIPAXKESHU,
co/iepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnons3oBarh 3anmucu OONBIIMX W MajbIX YHCEN C TOMOIIBIO JIECATUYHBIX Ipo0ed u
crenenel uucina 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsITh TOHSATHE CTENEHW C LEJIbIM T0Ka3aTelieM, BBINOJHSITH MPeoOpa3OBaHUS
BBIPKEHUM, COAEPKALIUX CTEIIEHH C LIEJIBIM MTOKa3aTelIeM.

BBIMOTHATE TOXKIECTBEHHBIE TPEOOPA30BaHUS PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI ICUCTBUI HAJ MHOTOYJICHAMH U alreOpanvdecKuMu JpOOsSMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[TpumensTh mpeoOpa3zoBaHus BRIPAKESHUI TSI pEIICHHUS PAa3TUYHbIX 33/1a4 U3 MAaTEeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON TTPAKTHUKH.

YpaBHeHHsI U HEPABEHCTBA

Pemiate nuHeliHbIe, KBapaTHbIE YPABHEHUS U pallMOHAIbHbIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHHUH C IByMs ITEPEMECHHBIMH.

[IpoBoauTh MpocCTEilIMEe UCCIEN0BaHUS YPAaBHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
MpPUMEHEHHEM TpaduIeCcKuX MPeICTaBICHHI (YCTaHABINBATh, UMEET JIU YPAaBHEHHE UM CUCTEMA
YpaBHEHUU pEIICHMs], €CJIM UMEET, TO CKOJIbKO, U TIpouee).



[lepexoauTh OT cIOBECHOW (OPMYIHMPOBKHM 3aaydl K e€ anreOpanyeckoill MoJenu ¢
IIOMOUIbI0 COCTABJICHHS YPAaBHEHMsI WJIM CHCTEMbl ypPAaBHEHUMN, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYyYEHHBIN pe3ysbTar.

[IpyMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB /Il CPABHEHUS, OLIEHKHU, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl0 HIUIIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[ToHrMAaTh 1 UCTIONB30BATh (DYHKIIMOHABHBIC IOHATHS U A3BIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHMSI ), ONPECIATh 3HAYCHHE (PYHKIIMH 110 3HAUYECHUIO apryMEHTa, ONPEAeTsATh CBOMCTBA
dbyHkmH 1Mo e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX PYHKIUH BUA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBATH CBOMCTBA YHCIOBON (GYHKIMH 110 &
rpaduky.

K xonmy oOyuyenus B 9 kijacce oOOyYarONIMMCS TMOJYYUT CICAYIONIUE MPEAMETHBIC
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

BeimonsaATe apudmeTnyeckue eWCTBUS C PallMOHATBHBIME YUCIIAMH, COYETast yCTHBIC U
IIMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIICHUS ¢ UPPALlMOHAIbHBIMU YHCIAMHU.

HaxoauTs 3Ha4eHUs CTENEHEN ¢ LENBIMU I10KA3aTEIIMU U KOPHEH, BBIYMCIIATD 3HAYCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyrisiTh 1E€HCTBUTENIbHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3Y/IbTaTa BEIUUCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHd U HEPABEHCTBA

Pemats 1MHENHBIE M KBaAPATHBIE yPaBHEHUS, YPABHEHUS, CBOASILUECS K HUM, IPOCTEHUIIINE
JIpOOHO-PALIMOHAIBHBIE YPABHEHHUS.

Pemarp cuctemsl IByX JIMHEWHBIX YpaBHEHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI ABYX
YpaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABIISAETCS JTMHEUHBIM.

Pemate TekcToBBIE 3ajauM  aireOpandeckMM CHOCOOOM C IOMOIIbIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaNTE MpOCTENIINE NCCIAEA0OBAHNS YPABHEHUM U CUCTEM YpaBHEHMI, B TOM YHCIIE C
NPUMEHEHHEM IpapUuecKuX MpeCTaBIeHNH (YCTaHABINBATh, UMEET JIM YPAaBHEHUE UJTU CHUCTEMA
YPaBHEHHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuHEHHBIE HEpaBEHCTBa, KBaJApaTHbIE HEPAaBEHCTBA, H300pa)xaTb peLICHHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIMCHIBATH PEIlIEHNE C ITOMOIIbIO CUMBOJIOB.

Pematsb cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaIpaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOM, 3amCHIBAThH
pEIIEHUE C TIOMOIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a/1au.

DOyHKIUHT

Pacrnio3HaBaTh GyHKIMHU U3y4EHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHUECKH PACIIOIOKEHUE Ha

KOOPJIMHATHOM MI0CKOCTH TpaduKkoB pyHKIMM Buga: y =kx, y =kx + b, y =k/x, y = ax2 + bx +
¢, y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT 3HaYeHHI KO HIICHTOB, OMUCHIBATH CBOHCTBA

G YHKIIHH.



Ctpouthb 1 n300paxkaTh CXeMaTHUECKH rpaUKu KBaJpaTUUHBIX (PYHKLIUH, OIIMCHIBATD
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacnio3naBath KBagpaTHUHYIO QYHKIHUIO 110 POpMYyIie, MPUBOIUTH IPUMEPHI KBaAPATUIHBIX
(GyHKUUH U3 pealbHOW KU3HH, (PU3UKU, TEOMETPUH.

Yuci0BbIe MOCIE10BATEIbHOCTH U NPOrPecCHu

Pacrnio3HaBaTh apupMeTHUYECKYI0 M TEOMETPUUECKYIO IIPOTrPECCHH MTPH Pa3HbIX crocodax
3aJlaHuUs.

BBIMONHATE BRIYUCICHHS C UCIIOIB30BAaHUEM (POPMYIT N-T0 WieHa apu(pMeTHIecKoi u
F€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh YIEHBI MOCIEI0BATEIPHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMU MIOCIIEI0BATEIBHOCTSMHU, B TOM YHCIIE 3a/1a41 U3
peabHOM JKU3HU (C UCTIOJIb30BaHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM (uudpossbie)
Ne n/m Konrpoabubie | IIpakruyeckue
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIUUCICHU. PalinoHabHbIe 25 1 bu6mmorexa [IOK
qyucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre0 27 1
FEOPAHTICCRHE BRIPICEHHA https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 v 20 1
PABHCHIL I HEpapeHetna https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 K ) 24 1
OOPAHHATSL H rpagHicH. DyHiLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
I1 000 6 1
> OBTOpEHHE 1 050bIIEHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPO'PAMME
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8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoubnbie | IIpakTHyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
| Uucna u Beiunciienus. KBagparuele 15 bubmuorexa [IOK
KOpHHU https://m.edsoo.ru/7f417af8
) Ywucnaa u Beraucienus. CTeneHs ¢ eNbIM 7 bu6mmoreka [JOK
nokasaresiem https://m.edsoo.ru/7f417af8
3 AnreOpandyecKkre BhIPpaKCHHUS. 5 1 bubnuorexa [JOK
KBaapatHblii TpEXusieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BhIPpaXKCHHUS. 15 1 bubnuorexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBajpaTHbie 15 | bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus v HepaBeHCTBA. CHUCTEMBI 13 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 Pyruun. OCHOBHBIE NOHATH > https://m.edsoo.ru/7f417af8
9 Oynaknuu. YucnoBeie PyHKITUN 9 Egg:jﬁ:?si‘oi 17841 7af8
bu6mmoreka [JOK
10 Hosropertiie  0GobuLetie 0 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie | IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Uwucna u Beruncienus. JlelcTBUTENbHbBIC 9 bubnmoreka [JOK
qucna https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJTHOM TIepeMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
) 1 1
> VI 6 hitps://m.edsoo.ru/7£419d08
bu6mmoreka [JOK
6 Yucnoble NOCIEI0BATENIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBo 4yacoB JJIeKTPOHHBbIE HU(PPOBHIE
Ne n/m | Tema ypoka Kounrpoubusie | IlpakTuueckue flata o0pa3oBaTe/ibHbIE
Bcero H3y4YeHud
padoThI padoThI pecypcbl
1 [Tonsatue panmoHanIbHOTO YKCIa 1 bubmorexa [IOK
https://m.edsoo.ru/7f42154¢
) Apudmernueckne 1eHCTBHS C 1 bubnnorexa [JOK
palMOHATLHBIMA YHCIIAMU https://m.edsoo.ru/7f4218be
3 Apudmerrdeckue I1eHCTBUS C 1 bubnnoreka [JOK
paMOHATLHBIMA YHCIIAMU https://m.edsoo.ru/7f41feec
4 Apudmerndeckue 1eicTBHS ¢ 1 bubnnorexka [JOK
parMoHAIbHBIMH YHCIAMHU https://m.edsoo.ru/7{41fafa
5 Apudmernueckre IeHCTBUS C 1 bubnnorexka [JOK
palMoOHANIbHBIMU YU CIaMHU https://m.edsoo.ru/7f41£fd70
6 Apudmernueckue IeHCTBUS C 1 bubnnorexka [JOK
palroHaIBLHBIMHU YUCIIAMU https://m.edsoo.ru/7f41fafa
7 CpaBHeHue, ynops/1041MBaHue 1 bubnnoreka [JOK
paloHATBHBIX YUCEI https://m.edsoo.ru/7f41fafa
g CpaBHeHue, ynops/1041MBaHue 1 bubnunorexa [JOK
parMOHATBHBIX YHCEIT https://m.edsoo.ru/7{41£d70
9 CpaBHeHHE, YIOPSIOYMBAHUE 1 bubnuotexa [JOK
paroHaIbHBIX YHCEI https://m.edsoo.ru/7f41fafa
10 Crenens ¢ HaTypaJlbHBIM | bubnmoreka [JOK
MoKa3aTesieM https://m.edsoo.ru/7f4211de
1 Crenensb ¢ HaTypaJlbHBIM 1 bubnmnoreka [JOK
MoKa3areiaeM https://m.edsoo.ru/7f421382
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CreneHb ¢ HaTypaJbHBIM

bubmuorexa [JOK

12 MoKa3aTeyieM https://m.edsoo.ru/7t42154¢

13 CreneHb ¢ HATypaJTbHBIM bubmuorexa [JOK
MoKa3aTeyeM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaJIbHBIM bubmuorexa [IOK
MoKa3aTeJIeM https://m.edsoo.ru/7f41feec
Pemenne ocHOBHBIX 3a/1a4 Ha BuGniorexa LIOK

15 ApOOH, IPOUCHTBI K3 peatbHOil https://m.edsoo.ru/7f41fafa
MPaKTUKU
Pemrenre ocHOBHBIX 3a/1a4 Ha ) BuGnorexa LIOK

16 ApOOH, IPOUCHTBI K3 peatbHOil https://m.edsoo.ru/7f41£d70
MPaKTUKH
Perienne 0OCHOBHBIX 3a71a4 Ha Bu6miorexa LIOK

17 ZpOOH, IPOLCHTEI H3 peakHoil https://m.edsoo.ru/7f41fafa
MIPAKTUKH
Pemenne ocHOBHBIX 3a/1a4 Ha ) Butmorexa [IOK

18 ApOGH, MPOUCHTBI H3 peabHoil https://m.edsoo.ru/7f41fafa
MIPAKTHUKH
[Tpu3Haku AETUMOCTH, BuGmorexa OK

19 PASTOWCHIE HA MHOMNCTeIT https://m.edsoo.ru/7f41feec
HATypaJIbHBIX YUCEIl
[Ipu3Haku nenuMOoCTH, BuGmiorexa LIOK

20 PASJIONEHIA Ha MUONHTEI https://m.edsoo.ru/7f41fafa
HATypaJIbHBIX YUCEIl

71 Peanbnble 3aBucumoctu. [Ipsmas bubnnorexka [JOK
1 oOpaTHasi IPOMOPIMOHAIEHOCTH https://m.edsoo.ru/7f41fd70

2 Peanbubie 3aBucumoctu. Ipsamas bubmuorexa [JOK

1 oOpaTHasi IPOMOPIIMOHAIEHOCTH

https://m.edsoo.ru/7{41fafa
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73 Peanbnblie 3aBucumoctu. [Ipsmas bubmuorexa [IOK
1 oOpaTHasi MPOMOPIIMOHATILHOCTH https://m.edsoo.ru/7f41fafa
Peanbnbie 3aBucumoctu. [Ipsmas bubmuorexa [JOK
24
¥ 00paTHAs MPOMOPLHUOHATIHLHOCTH https://m.edsoo.ru/7f41fafa
)5 KonTtponpHas pabora o teme bubmuorexa [IOK
"PannonanpHble yncia" https://m.edsoo.ru/7{41fafa
bubmuorexa [JOK
26 DYKBCHHBIC BRIPDKCHIA https://m.edsoo.ru/7f41feec
7 [Iepemennsle. JlonycTumble bubnnorexka [JOK
3HAYCHUS IEPEMEHHBIX https://m.edsoo.ru/7f41fafa
)3 Dopmys bubmuoreka [JOK
https://m.edsoo.ru/7f41£fd70
29 Dopys bu6mmorexa [IOK
https://m.edsoo.ru/7f41fafa
[IpeobpazoBanme OyKBEHHBIX
30 BBIp)KEHUH, pacKpbITHE CKOOOK U bubnnorexka [JOK
IpUBeIeHNE OJOOHBIX https://m.edsoo.ru/7f41fafa
cJlaraeMbIx
[TpeoOpa3oBaHue OYKBEHHBIX
31 BBIPa)KEHUH, pacKphITHE CKOOOK U bubnuorexa [IOK
HpUBEJCHUE TOJJOOHBIX https://m.edsoo.ru/7f41fd70
cJlaraeMbIx
[IpeobpazoBanue OyKBEHHBIX
39 BBIp)KEHUI, pacKpbITHE CKOOOK U bubnuorexa [IOK
IpUBEJICHUE TIOJJOOHBIX https://m.edsoo.ru/7f41fafa
cllaraeMbIxX
3 [IpeobpazoBanne OyKBEHHBIX bubnuorexa [IOK

BBIpa)KEHUI, paCKpBITHE CKOOOK U

https://m.edsoo.ru/7f41£d70
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MpHUBEICHUE TI0JOOHBIX

cJlaraeMbIx
34 CBolICTBa CTETICHU C bu6mmoreka [IOK
HATypaJIbHBIM ITOKa3aTelIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTETICHHU C bubnmoreka [JOK
HaTypaJbHBIM TIOKa3aTesieM https://m.edsoo.ru/7t42154¢
36 CBolicTBa CTETICHHU C bubmmoreka [JOK
HATypaJIbHBIM MOKa3aTeleM https://m.edsoo.ru/7f4218be
bubnnorexka [JOK
37 Muorouneet https://m.edsci.ru/7f42276e
bubnnoreka [JOK
38 Muorossetibi https://m.edsi.ru/7f422930
39 CrnoskeHue, BBIYUTAHUE, bu6mmorexa [IOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHnune, BLIYUTAHHUE, bu6mmoreka [IOK
YMHOXXEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHune, BEBIYUTAHHUE, bu6mmoreka [JOK
YMHOXEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
47 CrnoxeHune, BRBIYUTAHHUE, bu6mmoreka [JOK
YMHOXXEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpPAIIEHHOTO bubnmuorexa [JOK

YMHOXKCHHA

https://m.edsoo.ru/71424£d2



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/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2

DopMyIbl COKpAIEHHOTO

bubmuorexa [JOK

47 YMHOKCHHS https://m.edsoo.ru/7f4251d0
43 Pasnoxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOKHUTCIIH https://m.edsoo.ru/7f423312
49 PaznokeHre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEIIH https://m.edsoo.ru/7f4237fe
50 PaznoskeHre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEIIH https://m.edsoo.ru/7t4239de
51 PaznoxeHne MHOTOYICHOB Ha bu6mmorexa [IOK
MHOXKHUTCIIH https://m.edsoo.ru/7f420e6e
5 KoHTponbHas pabora 1o Teme bubnnoreka [JOK
"AnreOpanyeckue BoIpakeHus" https://m.edsoo.ru/7f427¢32
YpaBHeHUE, IpaBUIIa
53 n5606pasoBaHF1)m YpaBHEHUS, Brbmiorexa LIOK
N https://m.edsoo.ru/7f427e8a
PaBHOCUIIBHOCTb YPaBHEHUH
JIuneliHOE ypaBHEHWE C OTHOMN
54 HepeMeHHOi;II,) pelienue HIfHefIHBIX bubmmoreia LIOK
. https://m.edsoo.ru/7f42836¢
ypaBHEHUN
JInneliHOE ypaBHEHWE C OTHOM
55 HepeMeHHO}I;Ip pelieHue JII/IHHeFIHLIX bubmorexa HOK
o https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuneliHOE ypaBHEHWE C OJTHOM
56 nepeMeHHoi;II? penieHue JH/IHHeﬁHHx bubmiorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUIA
57 Pemenune 3ama4d ¢ moMoIIb10 bu6nmoreka [JOK
ypaBHEHH https://m.edsoo.ru/7f42064e
53 Pemenune 3ama4d ¢ moMoIIbI0 bu6mmoreka [JOK

ypaBHEHUU

https://m.edsoo.ru/7f420806
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Pemenue 3a1au ¢ mOMOIIBIO

bubmuorexa [JOK

> ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Penrenue 3amau ¢ HOMOIIBIO bu6mmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f420e6e
61 JInHeitHOEe ypaBHEHHUE C IBYMS bubnmoreka [JOK
MIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
62 JInHeitHOE ypaBHEHUE C IBYMS bubmmoreka [JOK
MIEPEMEHHBIMH U €70 TpaduK https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHHBIX
63 ypaBHeHHlPiI Cyi[BYMﬂ bubnnorexa [JOK
https://m.edsoo.ru/7t42836¢
NEePEMEHHBIMHU
CucreMa IByX JTUHEUHBIX
64 ypaBHeHI/III/EI (}:f),(HBYM}I bubmorexa IOK
https://m.edsoo.ru/7t420e6e
MIEPEMECHHBIMHU
Cucrema IByX TUHEHHBIX
65 ypaBHeHI/III;I f;BYMﬂ bubmuorexa [JOK
https://m.edsoo.ru/7f427¢32
NePEMEHHBIMU
Cuctema IByX JIMHEHHBIX
66 ypaBHeHHII;I z])J(IBYMﬂ bu6mmoreka [IOK
https://m.edsoo.ru/7f427e8a
MIEPEMEHHBIMHU
67 Pemenue cucrem ypaBHEeHUI Brbmiorexa LIOK
https://m.edsoo.ru/7f42836¢
68 Pemenne cucrem ypaBHEHHN Bu6miorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI Bu6miorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewenue cucrem ypaBHEHUN Bu6miorexa LIOK

https://m.edsoo.ru/7{4287d6
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bubmuorexa [JOK

7l Petnertie cricTeM ypasHeriit https://m.edsoo.ru/7f4287d6
7 KoHnTponbHas pabota 1o Teme bubmuorexa [JOK
"JIuHeliHbIE YpaBHCHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi brbmiorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuorexa [JOK
74 HHCIIOBEIC MPOMEKYTKH https://m.edsoo.ru/7f41dff2
75 YUucnoBble TPOMEKYTKH bubmuoreia LIOK
https://m.edsoo.ru/7f41el6e
76 Paccrosuue mexny nByms bu6mmoreka [IOK
TOYKaMHU KOOPJAMHATHON MIPAMO# https://m.edsoo.ru/7f41e42a
77 PaccrosiHne Mexny n1ByMst bubnnorexa [JOK
TOYKaMU KOOPJAMHATHON MIPAMO https://m.edsoo.ru/7f41e8a8
78 [IpsimoyromnbHas cucrema bubnnorexka [JOK
KOOPJIMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucreMa bubnuorexa [IOK
KOOpJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpauKoB, 3alaHHBIX bubnuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpaduKoB, 3a1laHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpadukoB, 3a1laHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
23 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%4 Yrenue rpaduKoOB peabHbIX bubnnorexka [JOK

3aBUCUMOCTEN

https://m.edsoo.ru/7f41ea24
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Urenune rpadvKoB peabHbIX

bubmuorexa [JOK

85
3aBUCHMOCTEH https://m.edsoo.ru/7f41¢8a8
bu6mmoreka [IOK
86 Tonsmie dyniciun https://m.edsoo.ru/7f41ef06
87 I'padux pynkumm
bu6mmoreka [IOK
88 Caoii i
BOfiCTBa (pyHicumii https://m.edsoo.ru/7f41f078
bu6mmorexa [IOK
89 Caoii i
poficTBa ynicuii https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
20 Jluseitnas QysKima https://m.edsoo.ru/7f427282
. bu6mmoreka [IOK
o1 Juneiinas Qynicuns https://m.edsoo.ru/7f427412
9 [TocTpoenue rpaduka TuHEHHON bubnnoreka [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [Hoctpoenue rpaduxa nuHeHON bubnnorexka [JOK
byHKIHU https://m.edsoo.ru/7f427282
B bu6mmoreka [JOK
o4 Tpaguic dynicunn y =ix| https://m.edsoo.ru/7f427412
bu6mmoreka [JOK
95 r =
pacpike yrktity =y https://m.edsoo.ru/7f426d e
| S e
P | P ' https://m.edsoo.ru/7f41f50a
DyHKIMU
[ToBTOpEHME OCHOBHBIX ITOHSATHI BuGmrorexa [OK
97 ¥ METOJIOB Kypca 7 Kiacca,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/7f429c6¢
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IToBTOpEHME OCHOBHBIX MOHATUIA
98 1 METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7{429{32

IToBTOpEHKME OCHOBHBIX MOHSATUIA

99 1 METOMOB Kypca 7 Kjacca. 1 Bubmaorexa ITOK
A P " ’ https://m.edsoo.ru/7f42a0e0
000011IeH1E 3HAHUI
I -
e I
AOB P . ’ https://m.edsoo.ru/7f42a27a
000011eH1Ee 3HAHNI
bu6mmorexa [IOK
101 HroroBast KoHTpoIbHAs paboTa 1 hitps-//m.edsoo.ru/7f42a27a
| mmm e |
AOB YD . ’ https://m.edsoo.ru/7f42a900
000011IeHrE 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f429f32
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8 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne ni/m Tema ypoka Kounrpoubusie | Ilpakruueckue flata oOpa3oBaTesibHbIE
Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl

1 KBanpaTHblii KOpeHb U3 YKcIia 1 bubmiorexa LIOK
https://m.edsoo.ru/7f42d452

) [TonsTne 06 npparoHAIEHOM 1 bubnnorexka [JOK
qrcine https://m.edsoo.ru/7f42eaaa

3 JlecaTnyHbie MPUOIMKCHHS 1 bubmuoreka [JOK
UPPaMOHATIBHBIX YHCET https://m.edsoo.ru/7f42d862

4 JecsaTuunbie NpUOIHKEHUS 1 bubnuorexa [JOK
HUPPALMOHATBLHBIX YUCE https://m.edsoo.ru/7f42d862

5 JlencTBUTENIBbHBIE YHCIIA 1 Bubmmorexa LHOK
https://m.edsoo.ru/7f42dd26

6 CpaBHEHHE TEUCTBUTEIBHBIX 1 bubnuoteka [JOK
qucen https://m.edsoo.ru/7f42ded4

7 CpaBHeHHE 1EMCTBUTEIBHBIX | bubnunorexa [JOK
yuce https://m.edsoo.ru/7f42e0be

g ApudmeTnueckuil KBaJpaTHbIN 1 bubnnorexka [JOK
KOpEHb https://m.edsoo.ru/7f42e262

bu6mmoreka [IOK
? ¥pasHetiue Bia X* =2 ! https://m.edsoo.ru/7f4354a4

10 CgoiicTBa apr(PpMETHIECKUX 1 bubnuorexa [JOK
KBaJpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862

1 CgoiicTBa apr(pMETHIECKUX 1 bubnuorexa [JOK
KBaJpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
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[TpeobpazoBanne YUCTOBBIX

bu6mmoreka [IOK

12 Eif;;?:{zz’ Ifg;lzimaﬂll/lx https://m.edsoo.ru/7f42dd26
IIpeoOpa3zoBaHue YUCIOBBIX
13 BBI:an(I;HHfI, coJiepKaIInx bubmorexa LHOK
KBaPATHBIE KODHII https://m.edsoo.ru/7f42ded4
IIpeoOpa3zoBaHue YHUCIOBBIX
14 BLI:pa)KI;HI/Iﬁ COJIepIKaIlNX bubmorexa [IOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoGpaszoBanre YNCITIOBBIX
15 BblzpaH(I;HHﬁ, COJIepIKaIlnX bubmorexa [IOK
https://m.edsoo.ru/7f42¢262
KBaJIpaTHBIC KOPHU
16 CreneHs c IeIbIM ITI0Ka3aTeaeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3mepbl 00beKTOB
KPYXK ro My T
17 gngh};eljigfmz lla(I:TaI/I(I:;))IO bubmorexa HOK
https://m.edsoo.ru/7t436098
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIlleM MUPE
18 CBolicTBa CTENEHHU C LEJIbIM bubmuorexa [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C LEJIBIM bubmuorexa [JOK
IoKa3areyieM https://m.edsoo.ru/7t435648
20 CBoiicTBa CTENEHH C 1IETBIM bu6mmoreka [IOK

IIoKa3aTcjieM

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



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
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CBoiicTBa CTENEHH C IIEIBIM

bubmuorexa [JOK

21
IoKa3aTejieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTEOEHH C LIETBIM bu6mmoreka [IOK
IIOKa3aTejIeM https://m.edsoo.ru/7f435ed6
N bubnmoreka [JOK
23 Kpanparupiii pxinen https://m.edsoo.ru/7f433d84
N bubmmoreka [JOK
24 K I
BA/PATHbII TPeXIcH https://m.edsoo.ru/7f433¢12
)5 Pasnoxenue kBagpaTHOTO bubnnorexka [JOK
TpEXUIICHa HA MHOKUTEITN https://m.edsoo.ru/7f42fd38
6 PaznoxxeHue kBagpaTHOTO bu6mmoreka [IOK
TpEXUIeHa HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
” 'IfIZHE’lTpO;IBHaieI p§60Ta go eTG;VIaM BuGmiorexa LIOK
B THBIE KOpHU. CTEEeHN.
AP . P " https://m.edsoo.ru/7f42ec80
KBanpaTHbIii TpexuiieH
bu6mmoreka [IOK
28 Anrebpaniecka 1poor https://m.edsoo.ru/7f430382
cpeme » BXOLIH https://m.edsoo.ru/7f433d84
anredpanvyeckue BhIPaXKeHUS
30| nevoatmeen sxemman s BuGmorera LIOK
p ’ ettt https://m.edsoo.ru/7f433c12
anredpanvdeckue BhIPKEHUS
31 OCHOBHOE CBOMCTBO bubnuorexa [JOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
b K
32 Coxkparenue apooei nomorexa O

https://m.edsoo.ru/7f430a8a
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https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
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bubmuorexa [JOK

33 C Oeli
OHpatiicHue Apober https://m.edsoo.ru/7f430144
. bu6mmoreka [IOK
34 Coxpamerne npobeii https://m.edsoo.ru/7f430144
| e
Y A . https://m.edsoo.ru/7f43128¢
anreOpanyeckux Apooeit
| oo
Y A . https://m.edsoo.ru/7f4315¢c0
anreOpandecKux Apooei
- CnoxeHue, BEIYMTaHUE, BuGmorexa LIOK
YMHOKCHUE 1 JCIICHue . https://m.edsoo.ru/7f4318¢c2
anreOpanvecKux apooei
I
M A o https://m.edsoo.ru/7f431a20
anreOpanyeckux Apooeit
y | mte—
Acprratl P https://m.edsoo.ru/71f43259c¢
Ipobu
o | wme—
ACPaall P https://m.edsoo.ru/7f432736
npodu
j |
Jleprkatt p https://m.edsoo.ru/7f432736
npodu
47 KonTtponbHas pabora o teme bubnuorexa [IOK

"AnreOpanyeckas 1poOb"

https://m.edsoo.ru/7f431d36
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bubmuorexa [JOK

+ Keazpartoe ypasrieiie https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHoe bu6mmoreka [IOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpaTHOE bubmuorexa [IOK
ypaBHEHHUE https://m.edsoo.ru/7f42eela
46 dopMyna KOpHEW KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£158
47 ®opmyina KOpHEH KBaIpaTHOTO bubnnorexka [JOK
ypaBHECHUS https://m.edsoo.ru/7f42f3{6
43 ®dopmyna KOpHEHN KBapaTHOTO bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Bitera https://m.edscl)_f).ru/7f42fef0
bubnnorexka [JOK
50 Teopema Bitera https://m.edscl){).ru/7f430076
51 Pemenue ypaBHenui, bu6mmoreka [JOK
CBOJSIIUXCS K KBaJPaTHBIM https://m.edsoo.ru/7f43¢c542
57 Pemenue ypaBHeHui, bu6mmoreka [JOK
CBOSIINXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiinme npoGHO- bubnuoreka [IOK
panroHaIbHbIE YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme apoOHO- bubnuorexa [JOK
panroHaIbHbIE YpaBHEHUS https://m.edsoo.ru/7f432bbe
Pemienne TekCTOBBIX 3a/1a4 € BuGmorexa LOK
55 MTOMONIBIO KBaJpaTHBIX

ypaBHEHUU

https://m.edsoo.ru/7142175¢
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Penrenne TekcTOBBIX 3a1a4 C

56 MTOMOIIBIO KBaJpaTHBIX bubmmorexa [IOK
. https://m.edsoo.ru/7f42{816

ypaBHEHUH

57 KoHnTtponbHas pabota 1o Teme bubmuorexa [JOK
"KBagpaTHbie ypaBHEHUS" https://m.edsoo.ru/7f4301{2
JInHeitHOEe ypaBHEHUE C IBYMS

58 NEepPEMEHHBIMH, €T0 Irpaduk, bubmuoreka [IOK
IPUMEpBI PEILICHUs] YPaBHEHUH B https://m.edsoo.ru/7f43d6d6
LEJIBIX YuCIax
JInneliHOE ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €ro TrpaduK, bubnuorexa [JOK

59 .
IPUMEPHI peIIeHHs YpaBHEHHHA B https://m.edsoo.ru/7f433¢c12
EJBIX YUCIIaxX
JInneliHOE ypaBHEHHE C IBYMS

60 NePEMEHHBIMHU, €ro rpaduK, bubnnorexka [JOK
IPUMEpHI PEIlIeHUs] YpaBHEHUH B https://m.edsoo.ru/7f433d84
EeJIBIX YUCIIax
Pemenune cucrem IBYX JIMHEHHBIX

61 YpaBHEHUH ¢ I[Byl\fll}l 8 Bubnmorexa LIOK

https://m.edsoo.ru/7f433c12

NIepEMEHHBIMH
Pemenune cucrem qByX JIMHEHHBIX

62 YpaBHEHUH ¢ I[Byl\)/II}I a bubmmoreia LOK

https://m.edsoo.ru/7f433d84

NepEeMEHHBIMU
Pemenne SI/ICTGM JIBYX JIMHEHHBIX BuGmiorexa [IOK

63 YPaBHEHHUH C IByMs

MNEPpCMCHHBIMU

https://m.edsoo.ru/7f433c12
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[Tpumepsl pelieHus: CUCTEM

bu6mmoreka [IOK

64 EZEZ;:EEEEIZP%HCHHH © AByMA https://m.edsoo.ru/7f433d84
[Tpumepsl peneHus: CUCTEM
65 HGII)JII/IHGII;HIE;X ypaBHEHUH C NByMs bubmmorexa LOK
HepeMEHHBIMI https://m.edsoo.ru/7f433¢12
I'paduueckas uaTEpHIIpETAIIUSI
aBHEHUS C IBYMs
66 zle)peMeHHI)IMfI IZ]::/[I/ICTCM bubmmoreia LIOK
. . https://m.edsoo.ru/7f43d6d6
JUHEHHBIX YPaBHEHUN C ABYMS
MePEMEHHBIMHU
I'paduueckas nunTepnperanys
aBHEHUS C IBYMS
67 zle)peMeHHI)IMfI IZ]::/[I/ICTCM Bubmiorexa LIOK
N . https://m.edsoo.ru/7f43d6d6
JUHEHHBIX YPaBHEHUN C ABYMS
MePEMEHHBIMHU
68 Pemenne TeKCTOBBIX 3a/1a4 ¢ bu6mmoreka [IOK
MOMOIIbIO CUCTEM YpaBHEHUN https://m.edsoo.ru/7f433c12
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ bu6mmoreka [IOK
MOMOIIIbIO CUCTEM YpaBHEHUI https://m.edsoo.ru/7f433d84
70 Pemnienne TeKCTOBBIX 3a7a4 C bu6mmoreka [JOK
MOMOIIbIO CUCTEM YpaBHEHUN https://m.edsoo.ru/7f433¢c12
71 YuciioBbIE HEPABEHCTBA U UX bubnnoreka [JOK
CBOICTBa https://m.edsoo.ru/7f433d84
7 YucrioBbIE HEPABEHCTBA U UX bubnnorexka [JOK
CBOICTBa https://m.edsoo.ru/7f433¢12
7 HepasenctBo ¢ ogHOM bubnnorexka [JOK

MIEPEMEHHOM

https://m.edsoo.ru/71f433d84
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JIuneliHbIe HEPABEHCTBA C OJJHON

bubmuorexa [JOK

74
MePEMEHHOMN M KX PEIICHHE https://m.edsoo.ru/7f42¢c692
75 JIvHeitHbIe HEpaBEHCTBA C OAHOM bu6mmoreka [IOK
NEPEMEHHOH U UX PelIeCHHe https://m.edsoo.ru/7f42c840
76 JIvHeiHbIE HEPAaBEHCTBA C OAHOM bubnmoreka [JOK
MEPEMEHHOMN ¥ KX PEIICHHUE https://m.edsoo.ru/7f42cb88
C <
. ‘ I(/)ICTCOI\EBI EI/I:CZIHBI;(UHCpaBeHCTB BuGmiorexa LIOK
HOM IIEpEMEHHON U UX
8 P https://m.edsoo.ru/7f42cb88
perieHue
C N
g | oo
A P https://m.edsoo.ru/7f42cd2¢
perieHue
C <
" ‘ IC/)ICTeOl\fH J;H:@:HLI;(vHepaBeHCTB Bu6miorexa LOK
HOM IIEpEMEHHON U UX
8 P https://m.edsoo.ru/7f42cb88
pernieHne
H300
80 Hljzelg;);“e: EZ paelslgljjfsa U UX bubmorexa HOK
P N N https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU TIPSIMOM
H306
81 JIIEZeIgI?::: EZ paifzjf;a " UX bubmorexa HOK
P . . https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU MPSIMOM
. 'I'<I_(I)HTp0JIBHa$I p?:60Ta 10 TEMaM BuGmiorexa LIOK
epaBencTBa. CHCTEMBI
P “n https://m.edsoo.ru/7f42cb88
ypaBHEHUU
bu6mmorexa [IOK
83 IT
OHATHE hyHKIAH https://m.edsoo.ru/7f433¢12
24 OO6nacTh ornpeneneHus u bubnmoreka [JOK

MHO’KECTBO 3HAaU€HUN (QyHKUIUU

https://m.edsoo.ru/7f433d84
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bubmuorexa [JOK

85 C 0 i
ocobb sananis yHiLil https://m.edsoo.ru/7f433¢12
bu6mmoreka [IOK
86 Ipaduk pymrim https://m.edsoo.ru/7f433d84
g7 CaoticTBa (QyHKINH, UX bubnmoreka [JOK
oTOOpakeHHE Ha rpaduke https://m.edsoo.ru/7f433¢c12
28 Urenue u mocTpoeHue rpapuKoB bubmuoreka [IOK
byHKIMI https://m.edsoo.ru/7f433d84
o .
9 | oveem Batmoresa LIOK
P I P https://m.edsoo.ru/7f42cb88
IIPOIIECCHI
OyHKIIMY, ONMCHIBAIOIIUEC
90 OpsIMYI0 U 0OpaTHYIO bubnuoreka [IOK
IPOTIOPIMOHATILHBIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
bu6mmoreka [JOK
1 Tmepbora https://m.edsoo.ru/7£434bbc
bu6mmoreka [IOK
92 Fnnepbona https://m.edsoo.ru/7t434bbc
bu6mmorexa [IOK
93 r = x?
PaHK ymicLiH y = X https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
4 r =x?2
’ paguic dyniumn y =X https://m.edsoo.ru/7f434572
d —y2 — 3 -V
YHRIGR y =%, Y= 55 ¥ = 7% ¥ bubmmoreka [JOK
95 = |x|; rpaduueckoe perienue

YPaBHEHUH U CUCTEM YpaBHEHUU

https://m.edsoo.ru/7f434d38
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OyHKIMKA y =X, y =X,y = VX, y

bu6mmoreka [IOK

96 = |x|; 1
Xl rpa(bunquI(oe pettenne . https://m.edsoo.ru/7f434eb4
YpaBHCHHMIA U CHCTEM ypaBHEHUI
| o s ot |
7108 KYP . ’ https://m.edsoo.ru/7f4371aa
000011IeHrEe 3HAHUI
I -
08 | mnmeronon xypoon7n 8 mccon, | 1 uGamorera 11K
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHNI
| mamme
7108 KYP . ’ https://m.edsoo.ru/7f437510
0000111eH1Ee 3HAHNI
00 [ToBTOpeHue OCHOB7HI>I); MMOHATUN 1 BuGmiorexa LIOK
11 METOROB KprOBV 116 IIAcCos, https://m.edsoo.ru/7f4376b4
000011IeHnEe 3HAHNI
bu6mmoreka [JOK
101 n 1
0 TOTOBAA KOHTPOJILHAA padoTa https://m.eds00.ru/7f436b88
0 | —
CTONOB KypCo . CCOB, https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Nenn/m | Tema ypoka Kourpoabnbie | Ilpakruueckue flata oOpa3oBaTesibHbIE
Bcero U3YYEeHUS
padoThbI padoThbI pecypcbl
PammonannHBIC UyKicna,

1 UppalroHaIbHbIC YNCIIa, 1 bubmuoreka [IOK
KOHCYHBIC M OECKOHEUHBIC https://m.edsoo.ru/7f43d0b4
JECATUYHBIC TPOOH
MHOXECTBO JICHCTBUTEIIBHBIX

) YUCell; IeHCTBUTEIIbHBIC YHCIIa 1 bu6mmoreka [IOK
Kak 0eCKOHEUHEIE ECATUYHBIE https://m.edsoo.ru/7f43d0b4
npobu
BzaumHo ogHO3HAYHOE
COOTBETCTBHE MEXK

3 MHOKECTBOM I[eﬁc:l:,HTeﬂbHBIX 1 bubmorexa HOK

https://m.edsoo.ru/7f43d23a
YUCENT U MHOYKECTBOM TOYEK
KOOPJAMHATHOM MPSIMOI1
CpaBHEHHE ICHCTBUTEIBHBIX

4 LIIECGJ‘I, apI/I(bIIIVIeTI/I‘IeCKI/Ie JNENCTBUSA 1 bubmmoreia LIOK
¢ CHCTBHTEIBHBIMH THCTAME https://m.edsoo.ru/7t43d23a
[TpubnmxE€HHOE 3HaUCHNE BuGmorexa LIOK

> BETHMHMHBL, TOAHOCTH ! https://m.edsoo.ru/7f43d0b4
NpUOIHMKEHUS

6 OxkpyrieHnne gucen 1 bubmorexa LIOK

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

7 OxpyrieHne uncen 1 bubmmorexa LOK

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



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
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[Ipukuaka u olleHKa pe3yJIbTaTOB

bubmuorexa [JOK

ypaBHEHUH

8
BBIUHUCIIEHUN https://m.edsoo.ru/7f43d23a
9 [Ipukuaka u olieHKa pe3yJbTaTOB bubmuorexa [JOK
BBIYMCIICEHUI https://m.edsoo.ru/7f43d23a
JPanE > CROZIH https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JInnen .P
o | e P
P . » CBOMAIL https://m.edsoo.ru/7f43d23a
JIMHEUHBIM
K .P
yp » CBOVI https://m.edsoo.ru/7f43c542
KBaJpPaTHBIM
o | e e Een
P > CBOUIH https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 BbuxBaapaTHbl aBHEHUI bubmiorexa HOK
AP © ypasHe https://m.edsoo.ru/7{43¢3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa OK
P P https://m.edsoo.ru/7f43¢3d0
16 | memennnerstpest orenene Bumorexa LIOK
p p https://m.edsoo.ru/7f43d23a
pa3oKEeHNUEM Ha MHOKHTEITH
17 HpeHMee?H pzmeéHHz EI lza}ZHZHZIEI bubnuoreka [IOK
TpPEThbEN U YETBEPTOI CTENEHEN
p p https://m.edsoo.ru/7f43d23a
pa3noKEeHNUEM Ha MHOKUTEIH
13 Pemenue 1poOHO-paliMoHaTbHBIX bubnuorexa [IOK

https://m.edsoo.ru/7f43c9b6
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Pemenue 1poOHO-paliioHaNbHbBIX

bubmuorexa [JOK

19
ypaBHEHUM https://m.edsoo.ru/7t43c9b6
20 Perrenue TeKCTOBBIX 3a7a4 bu6mmoreka [IOK
anreOpandeckuM METO0M https://m.edsoo.ru/7f43d0b4
71 Penienue TeKCTOBBIX 3a/1a4 bubmuorexa [JOK
anre0pandecKuM METOI0M https://m.edsoo.ru/7f43d0b4
2 Penienue TeKCTOBBIX 3a/1a4 bubmuorexa [JOK
anreOpanvecKuM METOI0M https://m.edsoo.ru/7{f43d23a
Kontponbnas paboTa no teme Butmorexa LOK
23 "y I
paBHeHHi[ ,,C oAHon https://m.edsoo.ru/7f43d23a
MepeMeHHOM
4 YpaBHeHUE € IBYMs bu6mmoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHeHUE € IBYMs bu6mmoreka [IOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JTUHEHHBIX Butmorexa LOK
26 i
YPABHEHII © ABYMA https://m.edsoo.ru/7f43d23a
MIEPEeMEHHBIMH | €€ pereHue
Cucrema IByX TUHEHHBIX BuGmorexa IOK
27 I
YPABHCHMHA © JByME https://m.eds00.ru/7f43d23a
MEPEMEHHBIMH U €€ pelleHue
Cucrema IByX TUHEHHBIX BuGmorexa LOK
28 %
YPABHCHHIH © HBnyI https://m.edsoo.ru/7f43d23a
MIEPEeMEHHBIMH U €€ pelieHne
CucremMa IByX JIMHEWHBIX
buo OK
29 YpaBHEHUH C ABYMs momrotexa I

IIEPEMEHHBIMU U €€ pelIeHUE

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



https://m.edsoo.ru/7f43c9b6
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https://m.edsoo.ru/7f43d23a
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Pemenue cucrem aByx
YPaBHEHUI, OJHO U3 KOTOPBIX

bubmuorexa [JOK

30 JIMHEWHOE, a IPyroe — BTOPOU https://m.edsoo.ru/7t43d23a
CTETIeHU
Pemenue cucrem aByx

31 YPaBHEHUN, OJHO U3 KOTOPBIX bubmuorexa [JOK
JMHEWHOE, a IPyroe — BTOPOU https://m.edsoo.ru/7f43d55a
CTETIeHU
Pemenue cucrem aByx

1 YPaBHEHUI, OJHO U3 KOTOPBIX bubnunoreka [JOK
JUHEIHOoE, a Ipyroe — BTOPOil https://m.edsoo.ru/7f43af08
CTETIeHU
Pemenue cucrem aByx

1 YpPaBHEHUM, OJHO U3 KOTOPBIX bubnunoreka [JOK
JMHEWHOE, a IPyroe — BTOPOU https://m.edsoo.ru/7f43af08
CTETIeHU
I'padmueckas nHTEpIIpeTaLIns

34 CIl/iC’l(“I;MBI ypaBHeHI/III)Z <I:) I[ByLIIVIH Bubmiorexa LIOK

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

MIePEeMEHHBIMU

35 Pemrenune TekcToBBIX 3a1a4 bu6mmoreka [IOK
anredpanvdeckuM crnocooom https://m.edsoo.ru/7f43b21e

36 Penienne TeKCTOBBIX 3a7a4 bu6nmoreka [JOK
anreOpandeckuM crocoOom https://m.edsoo.ru/7f43b5a2

37 KonTponbhas pabota no teme bubnnoreka [JOK
"CucteMbl ypaBHEHHT" https://m.edsoo.ru/7f43b21e

33 UucioBble HEPABEHCTBA U UX bubnuorexa [IOK

CBOMCTBA

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



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
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HucnoBble HEPABEHCTBA U UX

bubmuorexa [JOK

39
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbie HEPaBEHCTBA C OJHOM bu6mmoreka [IOK
MIEPEMEHHON U UX pelIeHHe https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPABEHCTBA C OJHOM bubnmoreka [JOK
MePEMEHHON U UX pEIICHUE https://m.edsoo.ru/7t43af08
47 JInHeHbIE HEPABEHCTBA C OJHOM bubmmoreka [JOK
MePEMEHHON U X pPEIICHUE https://m.edsoo.ru/7t43af08
CucreMbl TMHEMHBIX HEPABEHCTB C bubnnorexka [JOK
43 . .
OJTHOW TIEPEMEHHOM 1 MX pEeIIeHne https://m.edsoo.ru/7f43b21e
Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
44 . .
OJIHOY TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f43b5a2
45 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7t43b21e
46 KBagparHsle HepaBeHCTBA U UX bubnnorexka [JOK
penieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
peleHue https://m.edsoo.ru/7f43b21e
50 KBagpatHble HEpaBEHCTBA U UX bubnnoreka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
I'paduueckas MHTEpIIpETALUS BuGmorexa LOK
51 HEPAaBEHCTB U CUCTEM HEPaBEHCTB

C IBYMs IIEPEMEHHBIMU

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



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b21e
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I'pacduueckas uHTEpIIpeTaLIus

bu6mmoreka [IOK

52
HEPABCHCTE 1 CHETEM HEpApeticTs https://m.edsoo.ru/7t43b21e
C IByMsI TICpEMEHHBIMH
53 KontponbHas padoTa mo teme bubmuorexa [JOK
"HepaBencrpa" https://m.edsoo.ru/7f43b5a2
54 KBagpatuunas ¢pyskuus, eé bubmumorexa [IOK
rpaduk U CBOKWCTBA https://m.edsoo.ru/7f4396¢6
55 KBagparuunas ¢pyHkuus, eé bubnnorexka [JOK
rpaduk U CBOKWCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, eé bu6mmoreka [IOK
rpaduK u CBOMCTBA https://m.edsoo.ru/7t4399b4
o | e e
P ’ p https://m.edsoo.ru/7f439¢eb4
napaboJTbl
g | i e —
P ’ P https://m.edsoo.ru/7f43a03a
napaboIIbl
9 | o o ommem BuGmorera LIOK
P ’ P https://m.edsoo.ru/7f43alac
napaboJIbI
o | e e
P ’ P https://m.edsoo.ru/7f43a31e
napaboJIbI
[TapaGoia, KOOPAUHATHI BEPIIHMHBI BuGmiorexa LIOK
61 napaboibl, 0Ch CHMMETPUH

napaboIIbl

https://m.edsoo.ru/7f43a526
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[Tapaboina, KOOPAUHATHI BEPIIMHBI

bu6mmoreka [IOK

62 HapabOILL, OCh CHMMETpIH https://m.edsoo.ru/7f439eb4
napadoJIbI
63 I'padukn dynkomii: y = kx, y = kx bubmuorexa [JOK
+ b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43a03a
64 I'paduxu Pynkmuii: y = kx, y = kx bubmumorexa [IOK
+ b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43alac
65 I'paduxu Qynkmuii: y = kx, y = kx bubnnorexka [JOK
+ b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43a31e
66 I'pacdukn pynkumii: y = kx, y = kx bubnuoreka [IOK
+ b, y=k/x, y=x3, y=vX, y=[x] https://m.edsoo.ru/7f43a526
67 I'paduku pynkumii: y = kx, y = kx bubnuoreka [IOK
+ b, y=k/x, y=x3, y=vX, y=[x] https://m.edsoo.ru/7f439eb4
68 I'padukn pynknumii: y = kx, y = kx bubnnoreka [JOK
+ b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f439eb4
69 KonTponbhas pabota no teme bubnnorexka [JOK
"OyHKIMN" https://m.edsoo.ru/7f43abg&4
70 IlonsTue yncnoBom bu6mmoreka [JOK
MOCJIEI0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue 1ocae10BaTeIbHOCTH
71 peiyppeHTHoﬁ 2(Ii)opMynoﬁ u Brbmiorexa LIOK
. https://m.edsoo.ru/7f43ebda
dhopmymoit n-ro wieHa
7 Apudmernveckas u bubnuoreka [IOK
reoMeTpHuecKas IPOrpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas u bubnnorexka [JOK
reoMeTpuyecKkas mporpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opMyJbl N-ro wieHa bubnnorexka [JOK

apupMeTHIeCcKon 1

https://m.edsoo.ru/7f43f58a
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F€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YICHOB

®dopmyITbl N-ro WieHa
apudmeTnueckoit u

bu6mmoreka [IOK

73 T€OMETPUUYECKON MTPOTPECCHUH, https://m.edsoo.ru/7f43ef2¢
CYMMBI TIEPBBIX N YJICHOB
@opMyIIbI N-IO YjIeHa

76 apudmeTnyecKoi u bubnunoreka [JOK
re€OMETPHYECKOM MPOTPECCHH, https://m.edsoo.ru/7f43f0c6
CYMMBI MIEPBBIX N YJICHOB
@opMyIIbI N-TO YJIeHa

77 aprupMETHIECKON U bubnuorexa [JOK
r€OMETPUUYECKON MTPOTPECCHUH, https://m.edsoo.ru/7f43{72¢
CYMMBI TIEPBBIX N YICHOB
@opmyJIbl N-TO YIeHa

78 apu(pMeTHUECKON 1 bubnnorexa [JOK
F€OMETPUUYECKON MTPOTrPECCUH, https://m.edsoo.ru/7f43f8a0
CYMMBI TIEPBBIX N YJICHOB
N3o0pakeHune 4ieHOB
apudmeTnyeckoit u

79 rgojeTqueCKoﬁ IIporpeccuit bubmorexa HOK

N https://m.edsoo.ru/7f445516

TOYKaMH Ha KOOPJIUHATHON
TUTOCKOCTH
N3obpakeHune 4ieHOB
apI/I(I)MeTI/ILIeCKOVI/I u ) Butmmorexa LOK

80 T€OMETPUYECKON MTPOrpeccuil

TOYKaMHu Ha KOOpHHHaTHOﬁ
IIIIOCKOCTH

https://m.edsoo.ru/7f445516
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JInHENHBINA U DKCIOHEHIIMAILHBIN

bubmuorexa [JOK

81 poct https://m.edsoo.ru/7f445516
bu6mmoreka [IOK
82 CHIOAKHBIC HPOLICHTEL https://m.edsoo.ru/7f43fe0e
bubmuorexa [JOK
83 CHOAKHBIC IPOLCHTEI https://m.edsoo.ru/7f4401a6
84 KonrtponsHas pabora o teme bubmuoreka [IOK
"UycnoBble HOCIEA0BATEILHOCTH" https://m.edsoo.ru/7{4404{8
[ToBTOpEeHME, 0600IICHNE 1
CHCTEeMaTH3alysl 3HaHui. 3aIlHCh,
85 CpaBHEHUE HL;ﬁCTBHﬂ C bubmmorexa [OK
_ ’ https://m.edsoo.ru/7f445516
JCHCTBUTEILHBIMU YHCIIAMHU,
YHCIIOBAs MpsMast
[ToBTOpEeHME, 0600IICHNE 1
26 cucTeMaTu3alus 3HaHuH. bu6mmorexa [IOK
[IponieHTHI, OTHOLLIEHUS, https://m.edsoo.ru/7f445516
MIPOITOPIIAN
[ToBTOpEeHue, 06001IeHNE 1
g7 cucTeMaTu3alus 3HaHuH. bu6mmoreka [IOK
Oxpyrienue, npuOIKeHue, https://m.edsoo.ru/7f445516
OIICHKA
[ToBTOpeHUe, 06001IeHNE 1
28 cucTeMaTu3als 3HaHuH. bu6mmoreka [JOK
Pemrenne TeKCTOBBIX 3a7a4 https://m.edsoo.ru/7f443b12
apudmeTnyecKkuM crnocodom
29 [ToBTOpeHue, 06001IeHNE 1 bubnmoreka [JOK

cHCTEeMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/7f443cd4
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Pemenue TekcTOBBIX 33124
aprupMETHYECKUM CTIOCOOOM

90

IToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3alMsl 3HAHUIA.
Pemenne TeKCTOBBIX 3a7a4
apu(pMETUYECKUM CIIOCOOOM

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

91

[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3alnsl 3HAHUA.
[IpeobpazoBanue anredpanvdecKux
BBIPKCHUH, IOMYCTUMBIC
3HAYCHHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIpKEHUH, TOMYyCTUMbBIE
3HAYCHUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpenue, 0600IIEHNE U
CHUCTEeMAaTH3allusl 3HAaHHH.
[TpeoOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMBIE
3HAYCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f444612

94

[ToBTOpeHue, 06001IeHNE 1
cHCTEeMaTH3aInsI 3HAaHWH.
[IpeobpazoBanme anredpanyecKux
BBIPKEHUH, TOMTYCTUMBIC
3HAYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHUE, 06001IEHNE 1
cHCTEMaTH3aINsI 3HAaHUH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f444c56



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

@yHKINHU: IOCTPOCHUE, CBOMCTBA
U3YYEHHBIX (PyHKIMI

IToBTOpEeHME, 0000IIEHNE U

96 cucTeMaTu3alis 3HaHUH. | bu6mmoreka [IOK
@DyHKIMU: TIOCTPOEHHE, CBOMCTBA https://m.edsoo.ru/7f444f44
M3y4YEHHBIX (YHKITUH
[ToBTOpEeHUE, 0600IICHNE 1

97 cucTeMaTH3alisl 3HAaHUH. 1 bu6mmoreka [IOK
@OyHKIUH: TOCTPOCHHUE, CBOWCTBA https://m.edsoo.ru/7f44516a
W3YYEeHHBIX (pyHKUINH
[ToBTOpEeHME, 0600IICHNE 1

08 cucTeMaTH3alisl 3HaHUH. 1 bu6mmorexa [IOK
OyHKIMH: TIOCTPOCHHE, CBOMCTBA https://m.edsoo.ru/7f4452¢e6
W3YYEeHHBIX (pyHKUINH
[ToBTOpenue, 0600IIEHNE U

99 cucTeMaTu3anus 3HaHHM. | bubnuotexa [JOK
I'paduueckoe penienue https://m.edsoo.ru/7f445516
YPaBHEHUU U UX CUCTEM
[ToBTOpenue, 0600IIEHNE U

100 cucTeMaTu3anus 3HaHWM. | bubnuoteka [JOK
I'paduueckoe penienue https://m.edsoo.ru/7f445516
ypaBHEHUH U UX CHUCTEM

bu6mmoreka [IOK

101 Htoroasi KOHTpOJIbHASA paboTa 1 https://m.cdsoo.ru/7f445516

102 O06o001IeHre U CUCTEMATU3 AL | bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET -

bu6mmoteka LIOK https://m.edsoo.ru/7f445516

bubmuoreka [IOK https://m.edsoo.ru/7t444f44
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