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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KAa4eCTB MBIIIJICHUs, HEOOXOIUMBIX JJIs aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/aTh,
CpaBHHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETH3AINI0, abcTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Auredpa» s OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUH TPEX JIET U3YUEHHUs Kypca, B3aUMOJIECUCTBYS C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX paseiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpHOro Mupa. B 3amaum oOydeHus anreOpe BXOISAT TaKxkKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUSA, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(GOPMATHKW, M OBJAJCHUE HaBBbIKAMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UUYECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUSL M UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B IPUPOJE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH [IUBUJIN3ALIUU U KYJIbTYPBI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredbpa» orBoautcs 374 gacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 136 ydaca (4 yaca B Henento), B 9
kiacce — 136 yaca (4 yaca B HefieINiO).

B 8 u 9 kmaccax nobGamieHsl mo 1 ydacy 3a cueT YBEJIMYEHHUS YacOB Ha
U3y4EHUE CIEAYIOUIMX TeM: KBaJpaTHble KOPHHU, CTENEHb C IIEJIbIM MOKa3aTelIeM,
anredbpandeckue IpoOu, KBaapaTHbIE YpaBHEHMs, HEPAaBEHCTBA, PEUICHHUE 3a/1a4 C
NOMOUIBIO JPOOHO-PALMOHANIBHBIX YpaBHEHUH, PyHKINU B 8Ki1acce 1 B 9 Kilacce
10 TeMaM CTeNeHHbIE (PYHKIIMU, KBaJpaTHbIC HEPABEHCTBA, YPAaBHEHUS, YMCIOBBIC
MOCJIEI0BATEIBHOCTH.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pALMOHANBHBIX 4ucCeld. ApU(]METHYECKHE JIEUCTBUS C
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM: OMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE JpoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaul Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

Aare0panyeckue BbIPpAKeHUSA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUja NpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOMKEHMSA: KBajpar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEWHBIX YPAaBHEHHMM C JBYyMs INEPEMEHHBIMU. PemeHue cucteM ypaBHEHMMU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparHbeiii kopeHb W3 uncia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST HppalMOHAIbHBIX yucen. CBolcTBa apupMeETHUYECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MPe0oOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM IOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbpiii  TpE€xwieH, pas3loKEHHWE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO aireOpanyeckod apoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJICHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEeHHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEVMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue @ynkuuu. OOIacTh ONpeAeNieHUs] W MHOXKECTBO 3HAYEHUU
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIMIUX PEeATbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YMCEN, IeHCTBUTEIbHBIC YHCA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEWCTBUTENIBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpA, JIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHHe. PellleHre ypaBHEHUW, CBOASIIMXCS K KBaJApaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NMEpEeMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au aNreOpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U NIPOrPecCUm



[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro 4djieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit

TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIM POCT.
CI10KHbBI€ IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MAaTEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKM3HM JJIsl YCHEIIHOW MpOoQeCCHOHATBHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATUKU M MAaTeMaTUYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BEACHUS 3J0POBOro  oOpa3a JKM3HU  (3I0POBOE  NUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA NPUMECHEHNE MAaTEMaTUUYECKUX 3HAHWUM JUIS PEIICHUs 3a]1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN ACATEIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, TUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIeNICTBUSI, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpeNeNeHus] TMOHATUW, YCTAaHABIMBAaThb CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN HHCTPYMEHT MO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHBOPEUYUE, MPoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HKCCIAEAOBAaHME 1O  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTH HH(OpMALMK O KPUTEPHUAM, MPEAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CaMOCTOSTETLHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 11€1b COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AINIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI WM JIPYyTUE), BBIMNOJHATH CBOIO YacTh
paboTHI M KOOPIWHUPOBATH CBOM JICHUCTBUS C APYTUMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTABJAThH IJIaH, AJITOPUTM PELICHUs 3a1adyu (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca U
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIbCTB, HAUIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJYyYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxonuTe 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUH IPOOHBIX BBIPAKCHHM, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYUBATH PALIMOHAIIBHBIC YUCIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKkue BbIPpAKEHUSA

Hcnonb3oBaTh ajire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
MEPEMEHHBIX.

BeimonHAT,  TpeoOpa3oBaHUs  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEICHUEM MTOJAOOHBIX CIaraeéMbIX, PaCKpbITHEM CKOOOK.

BBINMONMHATH yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIHU C TOMOIIbIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CllaraeMbIX,
puUMEHEeHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pematy JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumeHsTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEMHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUII TI0 YCIOBUIO 33Jayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKIMA. CTpouTh rpaduk GpyHKIHUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICIYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JAEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJIICHUS U BBIUUCICHUHN, N300pakaTh JTCHUCTBUTEIHHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpuMeHsAT, TOHSATHE apU(METHYECKOTO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPHU HEOOXOAUMOCTH KaJNbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpyuMeEHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMEHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JII CPABHEHUS, OLECHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaMyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), ONPEAesaTh 3HAUYCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
codyeTras YCTHbIE U TMHUCHBMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHus U HEPABEHCTBA

Pemate NMHENHBIE W KBaJApATHBIC YPAaBHEHWS, YPAaBHEHUSA, CBOISIIMECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemiath TEKCTOBbIE 3aJayu aJIreOpamdeckuMm CrnocoOoM ¢ TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOW NIPSMOM, 3alMCHIBATH PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YKUCJIOBOM IIPSMOM, 3alIMChIBATh PELIEHHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKIUU

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3piBaTh CXxeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U nU300pakarh CXeMaTHYECKU TpadUKH KBaJAPATUYHBIX (PYHKITUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX PYHKIUI N0 UX TpaduKam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TCOMETPHH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrOco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHS C€  HCMOJb30BaHHEM (OpMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBAaTEIbHOCTY TOYKAaMHU Ha KOOPAMHATHOM
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrCIie 334U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 5 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 ¥ paBHeHHIS H HEpaBeHCTRa 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 AJrCOPanteCKNe BEIPAKCHHA 27 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 17 1 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 11 1 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 19 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
4 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 12 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 Anrebpanueckue BhIpaXKeHHU . 16 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 16 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 19 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS 10 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH ! https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene o 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 10 1 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 18 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 17 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 19 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 2 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 22 1
6 HCTOBBIC HOCTEAOBATETLHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bu6nmorexa LIOK
7 . 24 1
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0



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

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Kontpoaensie  IpaxTiieckue u3y4eHust  o0pa3oBaTeJbHbIEC
padoThI padoTshI pecypenI
1 [TonsiTHE panMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH
4 Apudmernueckue neiicTBus ¢ 1
paIoHaIbHBIMU YHCIAMHU
5 Bxoanas konTponpHas padbora 1 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaTFHBIMHU YHCIIAMH
7 CpaBHeHue, yrnopsjoulMBaHue 1
paIMoOHaTBHBIX YHCEN
8 CpaBHeHMe, ynops10uMBaHue 1
paMoHaTBHBIX YHCE
9 CpaBHeHue, yrnopsJ04lBaHNue 1
paMoHABFHBIX YHCE
10 Perienne 0CHOBHBIX 3a/1a4 Ha ApoOH, 1
MPOILEHTHI U3 PEATbHOIN MPAKTUKH
1 Pemennie ocHOBHBIX 3a/1a4 Ha JpooH, 1
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH
12 Pemenrie oCHOBHBIX 3a/1a4 Ha JpoOH, 1




MPOLEHTHI U3 PEATBHON MPAKTUKHU

Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

13 MIPOLICHTHI U3 peaIbHON MPAKTUKU
14 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXXUTEJIHM HATYPAJIbHBIX YHCEI
15 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YHCEIT
16 Peanbnsbie 3aBucumoctu. [pamas u
oOparHast MPOMOPIUOHATEHOCTH
17 Peanbnsbie 3aBucumoctu. [psamasa u
o0OpaTHas MPONOPLUOHATBHOCTH
18 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
19 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
20 KontponbHas padora Ne 1 o teme
"PanimoHanbpHBIE yncia'
21 bykBeHHBIE BBIpa)KEHHUS bubnuorexa LIOK
https://m.edsoo.ru/7f41feec
99 [Tepemennsnie. JlomycTrMbIe 3HAYCHUS
TepeMEHHBIX
23 dopmyitel
24 DopmyIsl
[IpeobOpazoBanre OyKBEHHBIX
25 BBIpQXEHUI, paCKpbITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MIpUBEICHNE TOIOOHBIX CIaraeMbIX
26 [IpeoOpazoBanue OyKBEHHBIX bubnuoreka [IOK

BBIPQ)XEHUH, paCKphITHE CKOOOK U

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

27

28

29

[IpeobpazoBanme OyKBEHHBIX
BBIPXKEHUH, PACKPBITUE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

[IpeobpazoBanme OyKBEHHBIX
BBIPQXCHUH, PACKPHITHE CKOOOK U
MPUBEICHUE TTOJJOOHBIX CITaracMbIX

YpaBHeHue, mpaBuiia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YpaBHEHUN

30

JInHeitHoe ypaBHEHHE C OJJTHOU
MEPEMEHHOM, PEIIEHUE JTMHEUHBIX
ypaBHEHUH

31

32

33

JInHeitHoe ypaBHEHHE C OJTHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU

JInHeliHOE ypaBHEHHE C OQHOU
IIEPEMEHHOM, PEIIEHUE JTUHEUHBIX
YpaBHEHUU

Pemrenue 3ana4 ¢ moMombsIo
ypaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f420482

bu6mmorexa [IOK
https://m.edsoo.ru/7f42064e

34

Pemrenue 3agad ¢ mOMOIIBIO
YpaBHEHUI

bu6mmorexa [IOK
https://m.edsoo.ru/7f420806

35

36

Pemenue 3agau ¢ nomoupro
YpaBHEHUI
Pemenue 3agau ¢ nomoupro
YpaBHEHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f4209a0

bu6mmorexa [IOK
https://m.edsoo.ru/7f420e6e

37

CreneHnb ¢ HaTypaIbHBIM

bu6mmoreka [IOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

MOKa3aTeyieM https://m.edsoo.ru/7f4211de
38 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
MOKa3aTeyieM https://m.edso00.ru/7f421382
39 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
IMOKa3aTeyieM https://m.edsoo.ru/7f42154e
40 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
41 CreneHb ¢ HaTypaIbHBIM
MoKa3aTeyieM
42 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnorexa [HOK
IIOKa3aTelieM https://m.edso0.ru/7f421382
43 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154e
44 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuorexa [JOK
4 Mrororert https://m.edsogru/7f42276e
bubmuorexa [JOK
46 Muorosert https://m.edsogru/7f422930
47 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
48 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
MHOTOUYJICHOB https://m.edsoo.ru/7f422cc8
49 CrnoxxeHue, BRIYMTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
50 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
51 dopMyIbl COKpAIEHHOTO bubnmuorexa [JOK



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

YMHOKECHUS https://m.edsoo.ru/7f42432a
59 DopMyJIbl COKPAIIEHHOTO bubnnoreka [HOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
53 dopMyIbl COKpAIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
54 DopMyJIbl COKPALLEHHOTO bubmmoreka [IOK
YMHOKECHUS https://m.edsoo0.ru/7f424fd2
55 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKECHUS https://m.edso00.ru/7f4251d0
56 PaznoxeHnre MHOrO4wIeHOB Ha bubnuotexa [JOK
MHOXUTEIN https://m.edsoo0.ru/7f423312
57 Paznoxxenre MHOrO4iIeHOB Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe
58 PaznoxkeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
59 Pa3no)xeHrne MHOTO4YJIEHOB Ha
MHO>KHUTEIN
60 KonTponbnas padora Ne 2 o teme
"Anredpanyeckue BeIpaxKeHus "
61 JIuneitHOe ypaBHEHUE C IByMS bubmuorexa [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edso0.ru/7f427c32
62 JInHeliHOe ypaBHEHUE C 1BYMs bubnnoreka [JOK
HNEPEMEHHBIMU U €0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPaBHCHHUI bubnmnoreka [JOK
C IByMsI IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU
65 Cucrema IByX JIMHEHHBIX YPaBHCHUI



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
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https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

C ABYyMs IICPCMCHHBIMU

CucreMa IByX JIMHEHHBIX YPaBHEHHI

06 C IByMs IIEPEMEHHBIMHU
67 Pemenue cucreM ypaBHeHUH bubmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHU
79 KonTponbnas padora Ne 3 o teme bubnuoreka [IOK
"JluneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Toukn Ha IpSIMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
4 HlezoBbIE MPOMETK Y TR https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSAMON
77 PaccrostHre MeX Ty IBYMST TOUKAMHU
KOOPJIMHATHOW MPSIMOI
78 [IpsimoyronbHas cucreMa KOOpANHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubanorexka [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnmoreka [JOK

dhopmynamu

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



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bu6mumorexa [IOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu
83 [Ipumeps! rpadukoB, 3aJaHHBIX 1
dhopmynamu
84 Urenue rpa)ukoB peabHBIX 1 bubnnorexa [HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(ioincop. peaJIbHbIX 1
3aBUCUMOCTEH
bubnnoreka [JOK
86 Honsrne Qynicunn 1 https://m.edsogru/7f41ef06
87 I'paduk pynkumm 1
. . bubnnoreka [JOK
88 CBoficTsa QyHiunit 1 https://m.edsogru/7f41f078
. . bubnmnorexa [JOK
89 CBoficTsa QyHiunit 1 https://m.edsogru/7f41f1fe
. bubnmnorexa [JOK
%0 Juneiinas ynicuis 1 https://m.edsogru/7f427282
. bubnmnoreka [JOK
o1 Junefias pyHKuis 1 https://m.edsogru/7f427412
92 ITocTpoenue rpaduka TUHEHHOM 1 bubnuoreka [IOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
93 ITocTpoenue rpaduka JTHHEHHOM 1
GbyHKITII
94 Bcepoccuiickas mpoBepouHas padora. 1
95 I'padux pynkuum y =[x|
96 Kontponbnas padota Ne 4 o Teme bubmuorexa [JOK



https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
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"Koopaunats! u rpadpuku. Oynxmum”

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

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK
31 MeTOH?B kypea 7 inacea, obobuwere 1 https://m.edso00.ru/7f429c6c
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHATHUN U
98 METOIOB Kypca 7 Kiracca, 00001eHue 1 Bubmorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUI
IToBTOpEHNE OCHOBHBIX IMOHATHH H
99 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
Hu P ’ H https://m.edso00.ru/7f42a0e0
3HAHUN
100 [IpoMexxyTouHast arrecTanus. 1
KonTponbHas padora
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
101 METOIOB Kypca 7 Kiracca, 00001eHue 1 bubmiorexa IJOK
I[V P ’ - https://m.edsoo.ru/7f42a27a
3HAHUMN
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 Bubmzorexa LIOK
Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
ara undpoBbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuuyeckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
1 KBagparHblil KOpEHb U3 YUCIIA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubmuorexa [JOK
2 I1 0 1
OFAITHE 0O HPPatHOHATLHOM HHCIC https://m.edsoo.ru/7f42eaaa
JlecsiTHUHBIC TPUOTIKCHHUS bubmmorexa [IOK
3 HPPAIHOHATHHBIX THCEN 1 https://m.edsoo.ru/7f42eaaa
JlecaTruHbIE TPUOITHKEHHS brbmorexa [IOK
4 HPPAIHOHATHHBIX THCEN 1 https://m.edsoo.ru/7f42eaaa
bu6nmoreka [JOK
S JlericTBUTEBHBIC YHCTA 1 https://m.edsoo.ru/7f42eaaa
bu6nmoreka [JOK
6 CpaBHeHI/Ie )Iel\/’ICTBI/ITeHBHBIX qucell 1 https://m_edsoo_ru/7f42€aaa
bu6mmorexa [IOK
7 BxopHast KoHTpOINIbHAs padoTa. 1 1 https://m.edsoo.ru/7f42eaaa
bu6mmorexa [IOK
8 CpaBHEHHE IENCTBUTENBHBIX YUCEI 1 https://m.edso0.ru/7f42eaaa
ApudmeTnueckuii KBagpaTHBIH Brbmmorexa LIOK
9 KOpEHb 1 https://m.edsoo.ru/7f42eaaa
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bubmuoreka [JOK

10 YpaBHeHue Buja X*> = a https://m.edsoo.ru/7f42eaaa
1 CaoiicTBa apumeTnyecKux bubnnoreka [HOK
KBaJIpaTHbIX KOPHEN https://m.edso0.ru/7f42d862
12 CBoiicTBa apuPpMETHICCKUX bubnunoreka [HOK
KBaJPAaTHBIX KOPHEU https://m.edso0.ru/7f42d862
JlomycTuMble 3HAYE€HUS TEPEMEHHBIX
13 B BRIPAXKEHUAX, COIEPKAILINX bubnmorexa LHOK
P » COACPKalll https://m.edsoo.ru/7f42eaaa
aprupMeTHYECKHE KBaIpaTHbIC KOPHU
[IpeoOpazoBaHUe YHCTOBBIX
14 BBIpaKEHUH, COAEPKAIIUX bubnmorexa LHOK
p » CONCPRatll https://m.edso00.ru/7f42dd26
KBaJpaTHBIC KOPHHU
[TpeobOpazoBaHme YUCTOBBIX
15 BBEIpaKEHHUH, COAEPKAIIUX bubmorexa [IOK
P » CONepaKal https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH
[Ipeobpa3oBaHue YHCTOBBIX
16 BBIPAKECHUH, COAEPKAIIINX Bubmorexa ITOK
P - COACpARAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[Ipeobpa3oBaHre YHCTOBBIX
17 BBEIPAKECHUH, COAEPKAIIINX bubmmorexa LOK
p -, COAEpARAIL https://m.edso00.ru/7f42e262
KBaJIpaTHbIE KOPHU
18 CreneHsn C LEBIM ITI0Ka3aTeaeM bubmmorexa [TOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YnCia.
Pa3Mepsl 00BEKTOB OKPYIKAIOIIETO
P Py B bubnmoreka [JOK
19 Mupa (0T AIEeMEHTapHbBIX YaCTHUIL J10

KOCMHUYECKHX 00BEKTOB),
JUTUTENTEHOCTH TIPOIIECCOB B

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

20 JleicTBUS ¢ YnCIaMHu, 3alIiCaHHBIMH bubmuorexa [JOK
B CTaHIAAPTHOM BHJIE. https://m.edsoo.ru/7f42eaaa
21 JelicTBus ¢ ynciaMu, 3aMCaHHbIMU bubmuorexa [JOK
B CTaHIAapTHOM BHJIE. https://m.edsoo.ru/7f42eaaa
99 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
[IOKa3aTesemM https://m.edso00.ru/7f435648
93 CBoiicTBa CTENEHU C LIEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648
24 CBolicTBa CTENEHHU C LIEJIBIM bubnnorexa [HOK
MoKa3areyieM https://m.edso00.ru/7f435648
o5 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
IIOKa3aTeeM https://m.edso0.ru/7f43599a
26 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f435ed6
O06o00611eHre U cucTeMaTH3alus
27 3HaHHHI; 10 TEME "KBaI[paTHII;IIe bubmorexa [TOK
xopi, Crerei." https://m.edsoo.ru/7f42eaaa
28 KonTponbnas padora Ne 1 no remam bubnnorexka [JOK
"KBanparusie kopHu. CreneHu." https://m.edso0.ru/7f42ec80
bubmuorexa [JOK
29 Aarebpanieckas 1pode https://m.edsogru/7f430382
bubnuorexa [JOK
30 Aarebpanrieckas 1pode https://m.edsogru/7f430382
JlonmycTuMBIE 3HaYEHUS IEPEMEHHBIX, bubnnorexka [JOK
31 BXOJIAIIMX B alredpandeckue https://m.edsoo.ru/7f42eaaa
BBIPKCHUS
32 JlomycTMBbIe 3HaYEHUS TIEPEMEHHBIX, bubnuorexa [JOK
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BXOJIAIINX B alreOpandecKkue

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

BBIPKCHUS
33 OcHOBHOE CBOMCTBO alredpanveckon bubnunoreka [HOK
npobu https://m.edso0.ru/7f4308e6
. bubnunoreka [HOK
34 Coxpamerne 1podeii https://m.edsogru/7f430a8a
. bubnunoreka [JOK
35 Coxpaenne apobeit https://m.edsogrou/7f430f44
. bubnuorexa [JOK
36 Coxpauerne apodeit https://m.edsogru/7f430f44
37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeTICHUE alnreOpandecKux apooei https://m.edsoo.ru/7f43128c
38 Crno>xenue, BBIMUTaHUE, YMHOKEHHE bubnnoreka [JOK
U JIeJIeHne anreopandeckux Jipooei https://m.eds00.ru/7f4315c0
39 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK
U JeTieHue anreOpandecKux apooei https://m.edso00.ru/7f4318c2
40 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
U JICJICHHE aNreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmnorexa [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edsoo.ru/7f431a20
42 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JeTieHUe anreOpandecKux apooei https://m.edsoo.ru/7f431a20
43 [IpeoOpa3oBanHue BbIpaxeHH, bubnuorexa [IOK
coJiepKalmx aaredpandeckue apoou https://m.edso00.ru/7f43259c
44 IIpeoOpa3oBaHue BBIpAKEHHIH, bubnuoreka [IOK
COJIEp KaIIiX anredpandeckue 1poou https://m.edsoo0.ru/7f432736
45 [IpeobOpazoBaHue BRIpaXKEHUH, bubnnoreka [JOK

COJIEprKaIIX anredpandeckue Ipoou

https://m.edsoo.ru/7f432736
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O0001IeHYE ¥ CUCTEMATU3ALIUS

46 3HaHU# Mo TeMe "Anredpandeckas bubmiorexa LIOK
poGE" https://m.edsoo.ru/7f42eaaa
47 Kontponsnas padora Ne 2 o teme bubnuoreka [IOK
"AnrebOpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
bubnunoreka [HOK
48 Kpazpartioe ypasHeine https://m.edsogru/7f42ee1a
bubnnoreka [JOK
49 Keazpatiioe ypasrenue https://m.edsogru/7f42ee1a
50 Henonnoe kBagpaTHOE ypaBHEHUE bubmmoreka LIOK
https://m.edsoo.ru/7f42eela
51 Henonnoe kBagpaTHOE ypaBHEHUE bubmmoreka LIOK
https://m.edsoo.ru/7f42eela
59 @opMyita KOpHEH KBAaJPATHOIO bubnnorexka [JOK
ypaBHEHUSA https://m.edso0.ru/7f42f158
53 dopmysa KopHel KBapaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
54 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
55 ®opMyia KOpHENH KBaJPATHOTO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnuorexa [JOK
56 Teopema Buera https://m.edsogru/7f42fef0
bubnuorexa [JOK
57 Teopema Briera https://m.edsogru/7f430076
58 Pemrenne TeKCTOBBIX 3a7a4 C bu6mmorexa [IOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edso0.ru/7f42f8f6
59 Pemrenne TekcTOBBIX 3a1a4 C bu6mmorekxa [IOK
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IIOMOILBIO KBaIPATHBIX YPABHEHUN

https://m.edsoo.ru/7f42f75¢c

bu6mmoreka [IOK

60 KBanparnerii TpéxuieH https://m.eds00.ru/7f42eaaa
bu6mmoreka [IOK
61 Kanpatubrii Tpéxien https://m.eds00.ru/7f42eaaa
62 Paznoxenue kBaipaTHOro TpExusieHa bubnuotexa [JOK
Ha MHOXHUTENIH https://m.edsoo.ru/7f42fd38
63 Paznoxxenune kBaipaTHOro TpEX4sieHa bubnnoreka [JOK
Ha MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
64 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
65 Perenre ypaBHEHUH, CBOAAILMXCS K bubnnoreka [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
66 [Ipocreiimume qpoOdHO-paliOHaIbHbIE bubnuoreka [IOK
YpaBHEHUS https://m.edso00.ru/7f4328c6
67 [Ipocreiiume ApoOHO-paLlOHATIbHbIE bubnuoreka [IOK
ypaBHEHUs https://m.edso0.ru/7f432b6e
Pemenne npoOHO-paliioHaNbHBIX bubnmnoreka [JOK
68 ypaBHEHUH, CBOSIIIUXCS K https://m.edsoo.ru/7f42eaaa
KBaJ[paTHBIM YpaBHEHUSIM.
Pemenne npoOHO-paliiOHaNIbHBIX bubnnorexka [JOK
69 YpaBHEHHA, CBOSAIINXCS K https://m.edsoo.ru/7f42eaaa
KBaJ[paTHBIM YpaBHEHUSIM.
Pemenne npoOHO-paliiOHaNIbHBIX bubnnorexka [JOK
70 yYpaBHEHUN METOJOM 3aMEHBI https://m.edsoo.ru/7f42eaaa
MePEMEHHOM.
71 Pemenue 1poOHO-paiMoHaTBHBIX bubmuoreka [IOK
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YPaBHEHUI METOJIOM 3aMEHBI
MEPEMEHHOM.

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

Pemenue TEKCTOBBIX 3a/1a4 C

bubmuorexa [JOK

72 MTOMOIIBIO APOOHO-PAITMOHATEHBIX https://m.edsoo.ru/7f42eaaa
YPAaBHEHUI.
Perrenuie TEKCTOBBIX 3a7a4 C bu6mmorexa [IOK
73 ITOMOIIIbIO APOOHO-PAITMOHATBHBIX https://m.edsoo.ru/7f42eaaa
YpPaBHEHUU.
O000I11IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
74 3HaHuii o Teme "KBaapaTHsie https://m.edsoo.ru/7f42eaaa
ypaBHeHus".
75 KonTponbnas padora Ne 3 o teme bubnnorexa [HOK
"KBagparusle ypaBHeHUs" https://m.edso0.ru/7f4301f2
JInHeliHOe ypaBHEHME C IBYyMs bubnnoreka [JOK
MIEpEMEHHBIMHU, €ro rpaduK, https://m.edsoo.ru/7f42eaaa
76 MIpUMEpPHI pEelIeHNs YPaBHEHUN B
LENBIX YUCITaX
JInHeliHOE ypaBHEHME C 1BYMs bubnuoreka [IOK
MIEpEMEHHBIMHU, €ro rpaduK, https://m.edsoo.ru/7f42eaaa
" MIpUMEpHI pelIeHNs YpaBHEHUN B
LEBIX YUCITaX
JInHeliHOe ypaBHEHUE C 1BYMs bubnuorexa [IOK
MEPEMEHHBIMH, €T0 rpauk, https://m.edsoo.ru/7f42eaaa
8 MIpUMEpHI pelIeHNs YpaBHEHUN B
LEBIX YUCITaxX
JInHeliHOe ypaBHEHUE C 1BYMs bubmuorexa [IOK
79 MIEPEMEHHBIMH, €T0 rpauK, https://m.edsoo.ru/7f42eaaa

IIPUMEPBI PELICHUS YPAaBHEHUN B
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OCJIbIX YUCliax

Pemenne cucreM nByX JIMHEWHBIX

bu6mmoreka [IOK

80 yYPABHEHHMIA C IBYMST TTEPEMEHHBIML https://m.edsoo.ru/7f42eaaa

81 Perenye cucTeM ABYX JTMHEHHBIX E;ISS;I;T:;TJCL)ISII;MZeaaa
YpaBHEHUH ¢ IByMsI I€pPEMEHHBIMU S '

82 Pelenue cucteM JBYX TMHEHHBIX Etilfg;I;T:;sigrou/IifMeaaa
yYpaBHEHUH C IByMs IEPEMEHHBIMU S '

83 Pelienye cucTeM ABYX JTHHEHHBIX EESS;I;TS;;EEII;MZ%%
yYpaBHEHUH C IByMs IEPEMEHHBIMU S '
[Ipumeps! perieHus cucTemMm bubnnorexa [HOK

84 HEJIMHEHHBIX YPABHEHUH C IBYMS https://m.edsoo.ru/7f42eaaa
MIEpEeMEHHBIMU
IIpuMepsl perieHus cucrteM bubnuoreka [IOK

85 HEJIMHEHHBIX YPABHEHUH C ABYMS https://m.edsoo.ru/7f42eaaa
MIEpEMEHHBIMU
IIpuMepsl perieHus cucrteM bubnuoreka [IOK

86 HEJIMHEHHBIX YPaBHEHUH C JBYMs https://m.edsoo.ru/7f42eaaa
IIEpEMEHHBIMU
I'paduueckas MHTEpIIpEeTAIUS

87 YPaBHEHUS C ABYMs IEPEMEHHBIMU U bubnuorexa [JOK
CUCTEM JIMHEMHBIX YPABHEHUH C https://m.edso0.ru/7f43d6d6
IBYMsI IEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaLiys

88 YPaBHEHUS C ABYMsI [IEPEMEHHBIMU U bubnnoreka [JOK

CUCTEM JIMHEHHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMU

https://m.edsoo.ru/7f43d6d6
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Pemienue TEKCTOBBIX 3aJ1a4 C

bubmuoreka [JOK

89 HOMOILLIO CUCTEM YPAaBHEHHIM https://m.edsoo.ru/7f42eaaa
PelieHne TEKCTOBBIX 3371a4 € bu6moreka LIOK

%0 HOMOIILBIO CUCTEM YPABHEHHIA https://m.edsoo.ru/7f42eaaa
PelieHne TEKCTOBBIX 3371a4 € bu6moreka LIOK

o HOMOILBIO CUCTEM YPABHEHHIA https://m.edsoo.ru/7f42eaaa
YuCIoBbIe HEPABEHCTBA U X bubnmoreka [IOK

92 CBOHCTRA https://m.edsoo.ru/7f42eaaa
YuCIoBbIE HEPABEHCTBA M X bubnmoreka [IOK

93 cBoiicTna https://m.edsoo.ru/7f42eaaa
bu6mmorexa [IOK

94 Jloka3arenbCTBO HEPABEHCTB. https://m.edsoo.ru/7f42eaaa
ClIOKEHHME U YMHOXKEHUE YMCIIOBBIX bubnuorexa [IOK

95 HepaBeHCTB https://m.edsoo.ru/7f42eaaa
ClIOKEHHE U YMHOXKEHUE YMCIIOBBIX bubnuorexa [IOK

96 HepaBeHCTB https://m.edsoo.ru/7f42eaaa
bubmuorexa [JOK

97 OreHrBaHME 3HAYEHUS BRIPAKCHHS. https://m.edsoo.ru/7f42eaaa
bubmuoreka [JOK

98 HepaBeHCTBO ¢ 0/1HOH MTEPEMEHHOI https://m.edsoo.ru/7f42eaaa
99 JluHeHbIE HEPABEHCTBA C OJIHOM bubnuorexa LIOK

IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/7f42eaaa
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JInHeliHbIE HEPABEHCTBA C OTHOU

bubmuoreka [JOK

100 HepeMeHHOM 1 UX pellleHue https://m.eds00.ru/7f42eaaa
JluHeiiHble HEPAaBEHCTBA C OHOM bu6mmorexa IIOK
101 MepEMEHHO H HX peleHue https://m.edsoo.ru/7f42eaaa
JluHeiiHble HEPAaBEHCTBA C OHOM bu6mmorexa IIOK
102 MepEMEHHO H HX eleHue https://m.edsoo.ru/7f42eaaa
103 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
104 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
105 CHCTEMBI IMHEHHBIX HEPABEHCTB C brbmorexa LIOK
OJTHOI TIEPEMEHHOI 1 HX pelIeHIe https://m.edsoo.ru/7f42eaaa
106 CHCTEMBI IMHEHHBIX HEPABEHCTB C brbmiorexa [IOK
OJTHOI TTEPEMEHHOI 1 HX pelIIeHe https://m.edsoo.ru/7f42eaaa
N3o6paxeHune perieHus TMHEHHOTo Eub OK
uOIMoTeKa
107 HEPABEHCTBA U UX CUCTEM Ha 4
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOMA
N3o006paxkeHune penieHus TMHEHHOTO Eub OK
nOIMOTEKA
108 HEPABEHCTBA U UX CUCTEM Ha 1
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOA
O06001IeHNe U CUCTEMATU3AIIHS Bt OK
. oTeka
109 3HaHui o TeMe "HepaBeHcTBa. nonmoreka L1
C o https://m.edsoo.ru/7f42c9e4
UCTEMBI ypaBHEHUI".
110 Kontponbras padota Ne 4 mo Temam

"HepaBencra. Cuctembl ypaBHEHUI"



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

bubmuorexa [JOK

111 I1
OHATHE (yHKLIHH https://m.edso0.ru/7f433c12
112 Bcepoccuiickas npoepoyHas
pabora.
bubmuorexa [JOK
13 Homsrrite pysicuini https://m.eds00.ru/7f433c12
114 OO0nacTh onpeneseHus] © MHOKECTBO bubnuorexa [JOK
3HaYeHUH PYHKIUU https://m.edso0o.ru/7f433d84
bu6mmoreka [IOK
115 Crioco0bl 3ananust GyHKIMIA https://m.edso0.ru/7f42eaaa
bubmuorexa [JOK
116 I'paduk pyHKImH https://m.eds00.ru/7f42eaaa
CaoiicTBa (pyHKIMH, HX Brbmorexa LIOK
117 oToGpakenHe Ha rpaduke https://m.edsoo.ru/7f42eaaa
CaoiicTBa (GyHKIMH, HX brbmorexa LIOK
118 oToGpakenHe Ha rpaduke https://m.edsoo.ru/7f42eaaa
YreHue U MOCTPOEHHE IpaduKoB brbmorexa LIOK
119 bymKiwmii https://m.edsoo.ru/7f42eaaa
120 [TpumMepsl rpaduKoB GYHKIUI, brbmorexa LIOK
OTPAXKAIOLIUX PeaIbHbIE IIPOLIECCHI https://m.edsoo.ru/7f42eaaa
OYHKIMH, OMMUCHIBAIOINE MPSMYIO U
121 00paTHYIO IPONOPLHOHAIIbHBIE bubmmorexa LIOK
https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX TpapuKu
122 l'unepOona bubmuoreka [IOK



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f434bbc

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

bubmuoreka [JOK
123 I'nnep6ona https://m.edsoo.ru/7f42eaaa
bu6mmoreka [IOK
124 T = y2
pacpux pymicuan y = x https://m.eds00.ru/7f4343¢2
bu6mmoreka [IOK
12 r =x2
> paduK pymxim y =x https://m.edsoo.ru/7f434572
Oynkmum Y =X3, Yy = X3,y =YX,y =
126 |x|'wrI ;IQ)Hti/ecxoey emeHyI/Ie ’ bubmmorexa [TOK
1P . P . https://m.edso0.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
Oyukuun Yy =X2, Yy = X3,y =YX,y =
127 |x|'y? ;Iqmti/ecxoey emeHyI/Ie ’ bubmorexa LIOK
P . p . https://m.edso00.ru/7f434eb4
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
[ToBTOpEeHNE OCHOBHBIX MOHATHI 1
128 METOIOB KYpCOB 7 M & Ki1accoB Bubmiorexa [HOK
HOB X3P . ’ https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUHA
[ToBTOpEeHNE OCHOBHBIX MOHATHI 1
129 METOIOB KYpCOB 7 M & Ki1accoB Bubmiorexa ITOK
HOB X3P . ’ https://m.edso00.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHN U
130 METOJIOB KYPCOB 7 ¥ 8 KJ1aCCOB Bubmiorexa [IOK
P . ’ https://m.eds00.ru/7f437510
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
131 METOIOB KYPCOB 7 M 8 KJIAaCCOB Bubmzorexa LIOK
HOB KYP . ’ https://m.edso00.ru/7f4376b4
0000111eHNE 3HAHUHA
132 IIpomexyTouHas aTTecTalus bubnuoreka [IOK

(KOHTpOJIbHAS paboTa)

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



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

[ToBTOpEHNE OCHOBHBIX OHATHUI U

bubmuoreka [JOK
133 METOJ0B KypCOB 7 H 8 K1aCCOB, L https://m.eds00.ru/7f437858
000011eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
134 METOJ0B KypcoB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
Ypeos /1 : https://m.eds00.ru/7f437858
000011IeHE 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHN H
135 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 Bubmzorexa LIOK
#IOB XYP . ’ https://m.edso0o.ru/7f437858
000011IeHNEe 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHN H
136 METOIOB KYPCOB 7 M 8 KJIAaCCOB 1 Bubmiorexa HOK
HOB XYP . ’ https://m.edso00.ru/7f437858
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

PaunonainbsHble yncia,
UPPALMOHAJIBLHBIC YHCIIa, KOHEYHBIE U
OECKOHEYHBIE JECSITUUHBIE JPOOU
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL;
JEHCTBUTEIIBHBIE YUCIIAa KaK
OeCKOHEUHbIE IeCATHYHBIE IPOOH

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEIIbHBIMU YUCIIAMH

[Tpubmx€HHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTD MPUOIIKECHUS

Oxpyrienue yncen

Bxopnas koHTpOsIbHAS paboTa.

Oxpyrienue yncen

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCIICHUN

10

[Ipukuaka u olieHKa pe3yabTaToOB
BEIYHCIICHUN




JInneiinoe ypaBHeHue. Pemenne

bubmuorex [JOK

11
YPaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM https://m.edso0.ru/7f43bf66
12 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAILIMXCS K JTUHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
13 aBHEHUH, CBOJAIINXCS K bubmmorexa [TOK
P > (RO https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatnoe ypaBuenue. Pemenue
14 aBHEHUH, CBOJAIINXCS K bubamorexa LOK
yp » CROILII https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue
15 aBHEHUH, CBOMAIINXCS K bubnmorexa LHOK
P ’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
16 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
P yp https://m.edso0.ru/7f43c3d0
17 bukBanpaTHbie ypaBHEHUS bubmmorexa [OK
AP yp https://m.edso0.ru/7f43c3d0
[IpuMmeps! perieHuss ypaBHEHUI
18 TpeThbel U 4eTBEPTON CTENeHEH
pa3NoKeHHUEM Ha MHOKUTETU
IIpumeps! perieHns ypaBHEHUI
19 TpeTbel U 4eTBEPTON CTeNeHeH
pa3lioKEeHUEM Ha MHOKHUTEIIN
[IpuMeps! perieHus ypaBHEHUI
20 TpeThbel U 4eTBEPTON CTENeHeH
pa3yioKEeHUEM Ha MHOKHUTEIIN
21 Pemenune npoOGHO-paIiOHATBHBIX bubnuoreka [IOK

ypaBHEHU I

https://m.edso0.ru/7f43c9h6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

99 Pemenne npoOGHO-paiOHATBHBIX bu6mumorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
Pemenune npoOGHO-paiiOHATBHBIX bubnuoreka [IOK
23 .
YPaBHEHUU https://m.eds00.ru/7f43c9b6
24 Pemennie TekcTOBBIX 3a7a4
anredpanyeckuM MEeTO0M
o5 Pemienue TekCcTOBBIX 3a/1a4
anredpandeckuM MeTo0M
26 Pemenue TekCcTOBBIX 3a/1a4
anreOpandeckuM METO0M
O000I11IeHNE U CUCTEMATU3AIUS
27 3HaHUM Mo Teme "YpaBHEHHS C OJTHOU
MepeMeHHOM".
28 KonTponbHnas pabora Ne 1 o Teme
"VpaBHEHHUs ¢ OTHOM TepeMeHHON"
29 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubnmnorexa [JOK
ero rpaguk https://m.edsoo0.ru/7f43d0b4
30 VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMHU U bubnmnoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
31 YpaBHeHUE C IByMSI IEPEMEHHBIMU U bubnmuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
39 Cucrema 1ByX JINHEVHBIX YPAaBHEHHI
C IByMsl IEPEMEHHBIMH U €€ pelieHne
33 CucreMa 1ByX JIMHENHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelIeHe
34 CucreMa IByX JUHEUHBIX YPaBHEHUH
C IByMs1 IEPEMEHHBIMU U €€ pelIcHUe
35 Cuctema IByX JIMHEHHBIX YPAaBHEHHI



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

C IBYMsI IEPEMEHHBIMU U €€ pElICHUE

36

37

38

Pemuienue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOM CTENEHU

Pemnienue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEITHOE, a Ipyroe
— BTOPO# CTEIEHU

Pemienue cucrem IByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIUHEIHOE, a pyroe
— BTOPO# CTEIEHU

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

39

Pemienue cucreM nByX ypaBHEHUI,
OJIHO U3 KOTOPBIX JIUHEIHOE, a Ipyroe
— BTOPO# CTEIEHU

40

41

42

I'padmnueckas unTepripeTanys
CUCTEMBI ypaBHEHUI C IBYyMsI
NePEMEHHBIMU

Pemrenne TekcTOBBIX 3a/1a4
anreOpanyeckuM crnocodom
Pemrenne TekCTOBBIX 3a/1a4
anreOpanyeckuM crnocobom

43

44

45

Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM crnocodom

O000IIIeHNE U CUCTEMATU3ALHS
3gaHui 110 TeMe "CucTeMel
ypaBHeHUH"

KonTtponbHas padora Ne 2 o reme
"CucreMsl ypaBHEHUN"

46

Yucnosbie HEPABCHCTBA U UX



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

CBOMCTBA

Yucnoseie HEPAaBCHCTBA U UX

47 .
CBOICTBa
48 YuciioBble HEPABEHCTBA U UX bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
49 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
50 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
51 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
59 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PELICHUE
53 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
54 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
55 KBaznpaTHble HEpaBeHCTBA U UX bubnuoreka [IOK
pelienre https://m.edsoo.ru/7f43b098
56 KBanpaTHble HEpaBEHCTBA U UX bubmuorexa [IOK
pelieHue https://m.edsoo.ru/7f43b21e
57 KBanpaTHble HEpaBEHCTBA U UX bubnnoreka [JOK
peleHue https://m.edsoo.ru/7f43b5a2
58 KBaapatHbpie HEpaBEHCTBA U UX
pelieHue
59 KBanparubie HepaBeHCTBA U UX
pelieHne
60 ['padpuaeckas maTEepnpeTamms bubnmuorexa [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HCPABCHCTB U CUCTEM HCPABCHCTB C
ABYMs ICPEMCHHBIMU

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

61

62

63

I'paduueckas uHTEpIIpETAIUSL
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI TIEpEMEHHBIMU
['padmyeckas uHTEpHIpETALIUS
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI TIEpEMEHHBIMU

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui o Teme "HepaBeHcrtna'.

64

KonTtponpsHast padora Ne 3 o teme
"HepaBenctpa"

65

Oynkuus. CoicTBa QyHKUUI: HYIH
(GYHKIIMH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, IPOMEXKYTKHU
BO3pacTaHus U yObIBaHUsI, YETHBIE U
HedeTHble PyHKINU, HauOoJIblIee U
HalMEeHbIIIee 3HaueHue (PyHKIHH.

66

O®yukuus. CBoiicTBa pyHKUNN: HYIU
(GyHKIINH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, IPOMEKYTKH
BO3PACTaHUS U YOBIBAHHS, YETHBIC U
HeueTHbIE (PYHKIMHU, HauboJIbIIee U
HalMEHbIIIee 3HaueHue (PyHKIUH.

67

68

KBaapaTHbIN TpeX4JIeH U €ro KOPHH.

Paznoxenue KBaZIPpaTHOI'O TPEXYUJICHA
Ha MHOXXHTCIIN.

69

KBaaparnunas pynkmous, e€ rpaduk u

bu6mmorekxa [IOK



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

https://m.edso0.ru/7f4396¢c6

CBOMCTBA
20 KBaaparnunas pynkmnus, e€ rpaduk u bubnnoreka [HOK
CBOMCTBA https://m.eds00.ru/7f439842
7 KBanparuunas ¢pynkius, e€ rpaduk u bubnmoreka [JOK
CBOICTBa https://m.edsoo0.ru/7f4399b4
79 [TapaOousa, KOOpAMHATHI BEPLUINHBI bubmmoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo0.ru/7f439eb4
73 [TapaGoma, KOOpAUHATHI BEPITUHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUU TTapadoJIbl https://m.edsoo.ru/7f43a03a
[TapaGomna, KOOPAUHATHI BEPIIMHbI bubnuotexa [JOK
74
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
75 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a31e
76 [Tapa6ona, KOOpAUHATHI BEPILINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edso0.ru/7f43a526
77 [Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl
[Tonoxenue rpadrka KBaapaTUIHON
78 (GYHKIIMH B 3aBUCUMOCTH OT €€
KO3 (UIIMEHTOB.
[Tonoxenue rpaduka KBaapaTUIHON
79 (GYHKIIMH B 3aBUCUMOCTH OT €€
KO3 (UIIMEHTOB.
80 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
81 I'padukn pynkimii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
82 I'padukn dyaxmmii: y = kx, y =kx +



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

b, y=k/x, y=x3, y=vX, y=[X|

I'padpuku dynaxmmii: y = kx, y =kx +

83 b, y=k/x, y=x3, y=vx, y=[X|
84 I'padpuku dynakumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
85 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
Crenennblie pyHKINU C HATYPaIbHBIM
86 rokasareseM, UX TpaQuKu u
CBOMCTBA.
Crenennble pyHKINU C HATYpaIbHBIM
87 MoKasaTesieM, ux rpaduku u
CBOMCTBA.
CrenenHble pyHKINU C HATYPaJIbHBIM
88 nokasareseM, UX rpaQuku u
CBOMCTBA.
89 O000111eHNEe U CUCTEMATU3ALIS
3HaHU# 1o Teme "DyHKIuu".
90 Konrtponbnas pabora no reme Ne 4 bubnuoreka [IOK
"OyHKIun" https://m.edsoo.ru/7f43ab84
01 ITonsaTue yncnoBoit bu6mmorexa [IOK
MOCJIEN0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
92 [ToHsTHE YMCIOBOM bubmuoreka [JOK
MOCJIEJOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3amaHue mociae10BaTeIbHOCTH
93 peKyppeHTHOI popmyIoii n bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyI0ii N-TO YiIeHa
94 3ajanue nocjaea0BaTeIbHOCTU bubnmoreka [JOK



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

PEKyppeHTHOHI (HOpMYIIOH 1
dbopmyII0ii N-TO YiIeHa

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

95 Apudmernueckast mporpeccus Bubarorexa LIOK
p porp https://m.edsoo.ru/7f43ed7e
bubmuorexa [JOK
9 Apu(nmeTueckas nporpeccis https://m.edsoo.ru/7f43ed7e
®opmyisl N-TO 4IeHa
97 apu(MeTHIECKOI porpeccuit Bubmotexa LOK
p porp i https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
Dopmyisl N-TO 4IeHa
98 apu(MeTHIECKOI porpeccuit Bubmrorexa OK
p porp i https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N WICHOB
®dopmyiibl N-ro YiieHa
99 apu(MeTHIECKOI Tporpeccuit Bubmrorexa IOK
P porp ’ https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N WICHOB
bu6mmoreka [JOK
1 r
00 comMeTputeckad porpecch https://m.edsoo.ru/7f43f3b4
bu6mmoreka [JOK
101 r
0 comMeTputeckad porpecch https://m.edsoo.ru/7f43f3b4
®dopmyiiel N-ro YiieHa
102 TEOMETPUYECKON IIPOTrPECCHIl, CYMMBI bubmmorexa [JOK
P porp - CYM https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
®dopmyiiel N-ro YiieHa
103 TEOMETPUUECKOM IIPOTPECCUIT, CYMMEI bubmmorexa [JOK
p porp Y https://m.edso00.ru/7f43f0c6
MEPBBIX N WICHOB
dopmyiiel N-ro YiieHa
N N bu6mmorekxa [IOK
104 TEOMETPUUECKOMN MPOTrPECCUI, CYyMMBI

MECPBLIX N 4JICHOB

https://m.edsoo.ru/7f43f72e
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105

®opMyisl N-TO 4IeHa
apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCHil, CYMMBI IEPBBIX N
YJICHOB

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

106

N3o0paxenue 4ieHOB
apuQMETHIECKON U TEOMETPHUECKON
MIPOrpeccuil TOUKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

107

N3o0paxeHue 4ieHoB
apuQMETHIECKON 1 TEOMETPHISCKON
IIPOrpECCUM TOUYKAMH Ha
KOOPJAMHATHOM MJIOCKOCTH

108

109

110

JInHelHbI 1 DKCIOHEHIIUATIbHBIN
poct

Crno’xHbI€ MPOLIEHTHI

Crno’xHbIe MPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

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

111

112

113

O000111eHNEe U CUCTEMATU3ALIS
3HaHui o teMe "YncioBrle
OCJIEN0OBATEIILHOCTH "

KonTtponbHas padora o teme Ne 5
"YucnoBble MOCIEN0BATEIHLHOCTH "

[ToBTOpenme, 0600IIEHNE 1
cUCTeMaTH3aIlus 3HaHU. 3amnuch,
CpaBHEHHUE, ICUCTBUS C
ﬂeﬁCTBHTCHBHLIMH qucJjiaMu,
qucioBad mnmpgamas

bubmuoreka [JOK
https://m.edsoo.ru/7f4404{8



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

114

115

116

[ToBTOpeHnue, 0600IICHNE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUSA C
IEMCTBUTEIHLHBIMH YUCIAMU,
YUCII0Bas IpsiMast

[ToBTOpeHnue, 0600IICHNE 1
cHCTeMaTH3amus 3HaHuH. 3aIncCh,
CpaBHEHHUE, ACHCTBUS C
IENCTBUTEIbHBIMH YUCIAMH,
YUCIIOBas IpsiMast

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTH3anus 3HaHuil. [IponeHTsI,
OTHOIUICHHUSI, TIPOITOPIIUU

117

[ToBTOpenue, o6obIIEHNE 1
cHUCTeMaTU3alus 3HaHH.
OkpyriieHue, MpuoOIMKeHre, OlleHKa

118

119

120

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
OkpyriieHue, mpuoIMKeHne, OlleHKa

[ToBTOpeHnue, 0600IIEeHNE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
crocooom

[ToBTOpeHnue, 0600IIEeHNE U
cucTemMaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CIIocoooM

bubmuorexa [JOK
https://m.edsoo0.ru/7f443b12

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

121

[ToBTOpeHnue, 0600IIeHNE U
cucreMaru3anys 3HaHui. Pemenune

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443fea



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

TEKCTOBBIX 3371a4 apUPMETHICCKUM
CcIocoooM

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.

bu6mmoreka [IOK

122 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

123 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPAXXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

124 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHUH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

125 CHCTEMAaTU3alMsl 3HaHUH. bu6mmoreka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edso0.ru/7f4446f2
BBIPAXCHUM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

126 cHUCTeMaTH3aIvs 3HaHW. bubmuoreka [JOK
[IpeobpazoBanue anredpandecKkux https://m.edsoo.ru/7f444a94
BBIPAXCHHH, TOMMYCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 0600IIeHNE U

127 cucreMarusanus 3HaHu. OyHKIUK: bubanorexka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0.ru/7f444c56
byHKIII
[ToBTOpEeHmE, 0600IICHUE U

N bu6mmoreka [IOK
128 cucreMarusanus 3HaHui. OyHKINY:

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

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



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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byHKIUI

129

130

131

[TpomexyTouHast aTTecTanusl.
KontponsHas pabora

[ToBTOpEeHmE, 0000IICHUE U
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX
byHKIMi

IToBTOpEHME, 0000IICHUE 1
cucTeMarusanus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMi

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

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

132

[ToBTOpeHue, 0600IICHNE 1
cHCTeMaTH3allus 3HaHuil. Penenne
YPaBHEHHI U X CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

133

[ToBTOpenue, o6odIIeHNE 1
cucTtemMaTu3anus 3HaHuil. Pemenue
YpaBHEHUH U UX CUCTEM

bu6nmoreka [JOK
https://m.edso0.ru/7f445516

134

135

136

[ToBTOpenue, 06001IeHUE U
cucTtemMaTu3anus 3HaHuil. Pemenue
YpaBHEHUH U UX CUCTEM

[ToBTOpeHnue, 0600IIEeHNE U
cUcTeMaTu3aIus 3HaHUH.
I'paduueckoe pemienre ypaBHeHUH U
UX CHCTEM

O00011IeHHE U CUCTEMATU3ALMS
3HAHUH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 7 kinacce/ MakapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkipoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpocBemenue»

» AnreOpa, 8 kmacc/ Makapsrue FO.H., Munatok H.I'., Hemkos K.W. u apyrue;
noJ penakuueit Tenskosckoro C.A., AkimonepHoe o01ecTBo «M3naTenbeTBo
«IIpocBemenue»

* Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkimoHepHoe o01iecTBo «M3aaTeascTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Nzyuenue anredpsl B 7-9 kiaccax: nmocobue ans yuureneit - Makapsrues F0.H.,

Munatok H.I'., CyBoposa C.b., lllneikoBa 1.C. — M.: IIpocBemenue, 2011.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



KoHTpobHO-U3MepuTeIbHbIe MATEPHAJIBI 7 KiaCC.

Bxoonaa konmponvnasn paboma

Bapuanr 1
1. HaiimuTe 3nadeHne BeipakeHus: a)2/15 +5/12, 6) (-2 1/7). (-3,5)

2. Pemure ypaBrHenue: a) -2,4x+0,6=-4,2; 6) 7 -(x+4)=21

3. IlocTpouTh B KOOPJAWHATHOMU TUIOCKOCTH TpeyroiabHuk MKP, eciiu M (— 6; —
3), K(-=2;3),P(6;9).

4. B xuure 240 ctpanwui. [loBects 3anumaer 60% kuuru, a pacckasbl 19/24
octaTka. CKOJIbKO CTPaHMI] B KHUTE COCTABJISIIOT PACcCKa3bl?

5. Ha BTOpoO#t mosike cTosio B 4 paza Oojbliie KHUT, YeM Ha nepBoi. Korma Ha
NEPBYIO MOJKY MOCTAaBWIX emle 35 KHHUT, a CO BTOpOM yOpayiu 25 KHUT, TO Ha
000MX MOJIKaX KHUT CTajo MOpoBHY. CKOJIBKO KHUT OBUIO HAa KaXJAOW MOJIKE

IIEpPBOHAYAIIBHO?
6. Beranciure:(2,6:0,3- 2 4/15:5 2/3) : (-1,9).

Bapuant 2
1. Haiinmure 3HavueHne BeipaxeHus: a) 3/10-2/15,0) 2,4 - (-11/3).
2. Pemure ypaBHenue: a) - 3,6x +0,8=-6,4; 6)6 - (x+5)=18
3. ITocTpouTh B KOOPAMHATHOM IIOCKOCTH TpeyroibHuk ABM, ecim A (2; — 5),
B (1;4), M (- 6; 3).
4. 3aBoj W3roTOoBWJ cBepx IiaHa 160 aBromoOuien. 3/4 aTux aBTOMOOMIIECH
OTHpABUIIM CTpouTeNsiM ruapoctaHuun, a 80% ocrarka — B PUCOBOJUECKUIA
coBx03. CKOJIbKO aBTOMOOMJIEH ObLIO OTIPABIEHO B PUCOBOIYECKUN COBXO03?
5. B cany s6m0onb 65110 B 3 paza 6ombiie, uem ciuB. [locne Toro, kak 14 s010Hb
BbIpYOMIM 1 nocaauiu 10 cnuB, AepeBbeB 000MX BHUJIOB B Cajly CTAJIO MOPOBHY.

CkoJbKO s0JIOHBb U CKOJIBKO CITUB OBLIIO B Caly
6. Beranciure: (1,8 - 0,4 -2 8/15: 6 1/3):( - 0,8).

Koumponvnas paooma Ne 1 na memy « Payuonanvnsie uuciay.

Bapuanr 1
1. Pemmre ypaBHeHUE:
a)5x-8,5=0  0)8x-7,5=6x+1,5 B)4x-(9x-6)=46 1) 7x-(x+3)=3(2x-1)
2. Pemure 3amaun
a) B Tpex mxosax 3080 yuamuxcs. B nmepBoii ko€ B Ba pa3a MEHbIIIE, Y4EM BO
BTOPOH, a B TpeTheil Ha 80 yuamuxcs 6osiblie, yeM B nepBoi. CKOJIBKO ydaluxcst
B Ka)XJI0U IIKOJIE?
0). Ha ognom ckiiazie BuUHOTpaa ObUIO0 BIBOE MEHbIIE, 4yeM Ha apyroM. Kormaa co
BTOPOTO CKJIaJla OTIIPAaBWIM B Mara3uHbl 16 TOHH BUHOTPA/Ia, a Ha TEPBBINA CKIIa]a
pUBE3NU 25 TOHH, TO HAa 000X CKJIaJlaX BUHOTPaAa cTajio MOopoBHY. CKOJIBKO
BUHOTPaJIa OBLJIO HA KAXKJIOM CKJIAJIe TIEpBOHAYATIBHO?
3. HaiimuTe cpennee apudmMeTnyeckoe, pa3max, MOy, MEeJUaHy YMCIOBOTO psiia



15,3,53,12,3,11,45,6,16

Bapuanr 2
1. Pemmrte ypaBHEHUE:
a)7x+10,5=0 6)9x-8,5=7x+0,5 B)6X —(9x+7)=11 1)9x-(3x-4)=2(3x+1)
2. Pemure 3amaun
a). Tpu Opuransl ciecapeit uzroropmwin 1085 neraneit. Ckoabko AeTanei
U3rOTOBWIIA KaxK/iasg Opuraja oraeiabHo. Ecinu n3BecTHo, 4To BTOpast Opurana
W3TOTOBWIIA JIETaJIeH B 2pa3a OoJIbllie, 4eM IepBas, a TpeThsa-Ha 70 aetane
MEHbIIIE, UeM BTOpasi?
6) Ha nepBoii nosike kuur B 3 pasa Oosblie, yeM Ha BTopoil. Koraa ¢ mepBoii
noJiku cHsUI 11 KHMT, a Ha BTOPYIO 100aBmiK 21 KHUTY, TO KHUT Ha MOJIKaX CTaio
nopoBHY. CKOJBKO OBLJIO KHUT HA Ka)KJ10M MOJIKE IEPBOHAYAIBHO?
3. HatimuTte cpennee apudmMeTnyeckoe, pasmax, MOy, MEIUaHy YACIOBOTO psia
17,2,51,12,2,11,46,5,17

Koumponvnas paooma Ne 2 na memy «Anzedpauveckue ebipa)cenusny.

Bapuanr 1

1. BeInoaHUTe ASHCTBUS:

a) (3a?b — 4a?bh? — 1) + (1 — 5a?b + 4a?b?);

6) (5a%b + 3ab + 3) — (5ab + 5a%b + 4).
2. BrrHecuTe o0nuii MHOKHATEID 32 3HAK CKOOKH:
a) 15m? — 6m®;  6) 8x2y? — 16xy.
3. Pemre ypaBHEHHE:

3x(x —2) —x(3x+3) = 18.

4. YueHuk 3a 6 4 paboThI ceNall CTOJBKO ke JIeTaliel, CKOJIbKO MacTep 3a 4 4.
Ckonbko JeTaneil B 4ac U3rOTOBWJI YYEHHMK, €CIM HU3BECTHO, YTO MACTEp
M3TOTOBJISJI B Yac Ha 8 jeTayiei 00blie, 9eM YUYSHHK?
5. YnpocTture BbIpaXXeHHUE:
3X(X+y+c)-3y(x—y-c)—3c(x+y-—c).
6*. Pemute ypaBHEHUE:
3(1 —2x) —5(3—x) — 6(3x —4) = 88.

Bapuanr 2

1. BeimosHUTE IENUCTBUS:
a) (xy3 —4xy? + 3) + Qxy? — xy> — 4);
6) (3k? —4k + 1) — (1 + 3k + k?).
2. BriHecuTe o0 MHOKUTEID 3a 3HAK CKOOKU:
a)2n® —6n3; 6)2a’b* + 4ab°.
3. Pemure ypaBHEHHE:

4x(x —3) — x(4x + 3) = 45.
4. B Tpex mecTbIx knaccax 88 yueHuk. B 6 «A» Ha | yueHuka MeHblIe, 4eM B 6
«b», a B 6 «B» Ha 2 yuenuka Oosnbiie, 4em B 6 «b». CKOJIBKO ydamuxcsi B KaKI0M
Knacce?



5. YnpocTture BbIpaXXeHHE:
dx(@at+tx+y)tda(@a—x—-y)—4y(x—a-y).
6. Pemmnre ypaBHEeHueE:
23—-2(b+1)+4(6b—-7)—7(3b—-1) =0.

Koumpononas paboma Ne 3 na memy «/luneiinvte ypasnenus.

Bapuanr 1

X+y=86,

y=x-—2

5x — 3y =14,

2x +y = 10.

3. Pemwure CUCTEMY YpPaBHCHHH METOJOM alTreOpandecKoro CIIOKCHHS:
6x + 3y = 3,

{Zx — 2y =4.

4. 3a 4 kapanpaama u 3 pyuku 3amatuiu 70 pyosieit, a 3a 3 Takux ke KapaHjamia u

1. Pemute cuctemy ypaBHEHUN Tpa)udecKUM METOIOM: {

2. Pemure cucreMy ypaBHEHHM METOJ0OM HOI[CT&HOBKI/IZ{

1 pyuky 3amnatunu 35 py6seid. Ckoiibko cTOMT 1 KapaHaall M CKOJBKO CTOUT 1

pydka?

5. llpsmas  y = kx + m npoxonut yepe3 Touku A(3;—1) u B(2;1). CocraBsTe

YpPaBHEHHUE TAHHOM IIPSMOM.

6. BersicHUTE, UMEET JIU pelIeHHE CUCTEMa! { 2x—-7y =1,
’ ’ " (4x — 14y =5.

Bapuanr 2

xX+y=3,

y=x-—1.

2x + 3y =16,

x—4y =-3.

3. Pemmure CUCTEMY YpPaBHEHHMII METOJOM alreOpandyeckoro CIOXKECHHUS:
2x —y =25,

{Zx + 7y = 11.

4. 3a 4 kapaHnamia 1 2 py4ku 3aruiatuiu 62 pyOss, a 3a 3 Takux ke KapaHjaama u 4

1. Pemure cucreMy ypaBHEHUN rpauueCcKUM METOI0M: {

2. Pemure cucremMy ypaBHEHHI METOAOM HO)ICT&HOBKI/IZ{

pyuku 3amiaTmim 64 pyoss. CKolbKo CTOUT 1 KapaHJall U CKOJIbKO CTOUT 1 pyuka?

5. llpamass  y = kx + m npoxonut uepe3 Touku A(1;—3) u B(—1;7). CocraBsTe

YPaBHEHHUE TAHHOU IPSIMOM.

6. BolsicHUTe, UMEET JIM pelIeHre CUCTEMA U CKOJIBKO: { 3%+ 5y =2,
’ 6x + 10y = 4.

Koumponovnaa paboma Ne 4 «Koopounamut u cpagpuxu. @ynkyuu.

Bapuanr 1
1.®yukus 3agana Gopmynoit y= - 6x+14. Onpenenurs:



a) 3Ha4eHwue y, ecnu x=0,5; -1; 3

0) 3HaYeHUE X, IPU KOTOPOM y=2; 3

B) MPOXOHMT Ji¥ rpaduk GyHKIHH yepe3 Touky A(-5; 44)?
2.Iloctpotite rpaduk GyHKIMu y = 4 - 2X
3.Haiigute KOOpIuHATHI TOYKH TIEPECEUCHHSI MPSMBIX ) = —X U ) = X - 8.
4.B omHOM cUCTeMe KOOpIUHAT MOCTPOUTH IPaUKU (PYHKITHIA:
a)y=-1/2 x 0)y=5.

Bapuanr 2

1. ®ynkuud 3agana Gopmynon y = -2x + [
OnpenenuTs:

a) 3HaveHwue y, ecnu x=0,5; -1; 3

0) 3HaUYEHHUE X, IPU KOTOPOM y=2; 3

B) MPOXOJUT Jiu TpaduK GyHKIHU yepe3 Touky A (-3; 7)?
2.Iloctpoiite rpaduk GyHkuu y = 2—3x
3.Haiinure KOOpIMHATHI TOYKU MEPECEUCHUS NPSIMBIX Y =3 —x U )y = 2X.

4.B onHOI cUCTeMe KOOPIUHAT MOCTPOUTh rpaduku (yHKIIHA:
a)y=-1/4 x 0) y=4.

Ilpomesccymounas ammecmauyusn. Konmpoavnas padoma.

Bapuanr 1

1. Yopocture Bolpaxkenue: (a +6)2 —2a (3 — 2a)
2. Pemure cucremy ypaBHeHH: 5X — 2y = 11

4x —y=4
3. IlocTpoiite rpaduk pyHkuuu y = 2x — 2. Onpenenute, NpoXOAUT U Tpadux
¢dynknuun yepes Touky A (- 10; - 20).
4. Pemmte 3agauy ¢ noMouisto ypaBHenus: Typuct nipomen 50 km 3a 3 qus. Bo
BTOPO#l AeHb OH mpomien Ha 10 kM MeHblIe, YeM B NEPBbIA JEHb U Ha 5 KM
Oonblle, YeM B TpeTui AeHb. CKOJBKO KHWJIOMETPOB MPOXOIWI TYPUCT KayKIbIi
JeHb?
5. Paznoxute Ha MHOKUTENU: X 2 —3X — 3y —y 2
6. Pemmure ypaBuenue: 3x — 5 2x +1) =3 (3 — 2x)

Bapuanr 2

1. Yopocrute Beipaxkenue: (x —2 )2 —(x— 1) (x +2)
2. Pemure cucremy ypaBHeHuil: 3x + Sy = 12

Xx—-2y=-7
3. Iloctpotite rpaduk pyHkumuu y = - 2x + 2. Onpegenute, IpoxXoauT jJu rpaduk
¢dynknuu yepe3 Touky A (10; - 18).
4. PemnTe 3a7a4y ¢ MOMOIIbIO ypaBHEHUs: Tpu Opuraabl pabounx M3rOTOBHIN
3a cmeny 100 meraneit. Bropas Opurama u3rotoBmia Ha S5 meraneil OoJbiie, yeM
nepBass Opurana, u 15 pgeraneir Oonbire, yem TpeTba. CKOJMBKO neramneit
M3TOTOBMIIA KaXkaas Opurasa’?
5. Pa3noxure Ha MHOKUTENN: 2X — X2 +y2 + 2y
6. Pemute ypaBuenue: 4(1 — 5x) =9 — 3 (6x — 5)



KoHTpoabHO-u3MepuTeIbHbIe MaTePHAJIbI 8 Kiacc.
Bxoonaa konmponvnaa paboma
Bapuanr 1

Yrpoctute BeipaxkeHue: a) 3a’b-(-5a’b); 6) (2x°y)°.
[IpeoOpasyiiTe B MHOTOUJIEH BhIpaKeHHUE (a +6)° —2a(3—2a) .

W=

Pemure ypasaenue 3x —5(2x +1)=3(3—2x).

4. PaznokuTe HA MHOXKHTENIU : a) Xx° -5x  0) y? -25 B) a® +12a+36 1)
ax—ay+5x—5y

5. IMocrpoiite rpadpuk (yHKIMH, 3amaHHOM (opMmynoii y = -z3x + 1. C
IOMOIIBI0 TpadyKa HAWAUTE KOOPAMHATHI TOYEK IepecedeHHss rpaduka ¢ OCAMU
KOODIUHAT.

4 55
6. Beruuciaure 4977
-

Bapuanr 2
1. Yopoctute Beipaxkenue: a) —2xy° -3x°y°; 0) (—4ab®)?.
2. IIpeobpasyiiTe B MHOTOUYIEH BhIpaKeHUE (x —2)° — (x —1)(x +2).
3. Pemure ypaBHenue 4(1-5x)=9-3(6x-5).
4. Pa3nokuTe Ha MHOKUTENH : a) a%-6a 6) x*-49 B) y?+6y+9 1) 2a—2b+ca—ch
5. [Moctpoiite rpaduk GyHkIuu, 3ananaoi popmymnoit y = 0,5x — 2. C noMoInisio
rpaduka HalUTe KOOPAMHATHI TOUEK MepeceueHus rpaguka ¢ OCsIMU KOOPIMHAT.
125% .5°

6. Beruucnure o

Koumponovnaa paboma Ne 1 «Keadpamnuwie kopnu. Cmenenu.

Bapuanr 1
1. Halinute 3HaYeHNE BBIPAXKEHUS:

1 .
a) 0,5v1600 - - /36 ; 6) /0,25 - 81 ;
B)V6Z - 28 ; r)\/Z_O-\/—-%.

2. YOpoCTHTE BBIPAKECHUE:
a) 7V2-3V8+4V18; 6)(V90-v40)-V10;
B) (3v5—2)?; r) (23 +3V5)(2v/3-3V5).

3. IIpeacraBpTe B BUZIE CTEMEHU C OCHOBAHUEM @ BBIPAKEHUE:
a) 617 . a-5 : 6) a-lO . a-lS : B) ( a9 )-2 . aZO
4. Yrpoctute Beipaxenue 0,8atb4 - 1 2a
5. Haliiure 3HaYeHNE BBIPAXKEHUS:

a)2°+61; 0) o

7—16

8b16

Bapuanr 2
1. Halinute 3Ha4eHUE BBIPAKEHUS:



2) 0,3v900 - - V64 ;  6) 0,64 -49;
B) V3% - 26 ; Iyﬁm-¢r1§§.

2. YIIpOCTUTE BBIPAKEHHUE:

a) 8v3 -5V12 +4V/75; 6)(vV20++80)-V5;

B) (2V/7 + 3)?; r) (7V2 +3V3)(7V2 - 3V3).

3. IlpeacraBpTe B BUIE CTEMEHU C OCHOBAHUEM @ BBIPAKEHHUE:
a)ad-a®; 6)a®:a®; B)(a®)3 a'®
4. Vnpocrure Beipaxenue 0,2a%01%- 1,7a
5. Haiigure 3HaueHUE BBIPAKCHUA:

062+ Q)L 6T

8—12

-6b12

Koumponwvnaa paboma Ne 2 «Anzeopauueckas opoosy.

Bapuanr 1
o —3x2
1. Halinute 3Ha4eHUE BBIPAKCHUS ty npu x = —2,y=0,8
49—q?
2. Cokpartute apo0n
p AP 7a—a?

3 4a—4b
a-b a?-2ab+b?

3. BeimosHUTE ACHCTBUA —

8,5
mn
4. YmpocTuTe BhIpakeHne ——: (2m3n?)2
5.4,—12

5. HpCIICTaBI)TG BBIPAKCHHUC B BUAC CTCIICHU C OCHOBAHUEM YV U HaﬁHHTe

y—5

2
€0 3HAYCHUE IIPH Y = —

6. Pemure ypaBHenne 1 —2(x — 2)= x — (4x +5)

Bapuanr 2
3
o X
1. Halinute 3Ha4€HUE BBIPAKECHUS mpux = —2,y=0,4
xX=y
3ab*
2. Cokparute apoob
b P 12a5h2
. 1 6
3. BeInmoyiHuTe AEUCTBUS — — =
c—3 c“—9

m2 2m*
4. YupocTure BeIpakeHue |— | 1—

n n
y—B, -2

5. IIpeacraBpTe BhIpaKEHUE B BUJIC CTETICHH C OCHOBAHUEM Y W HAMAUTE

y—7

1

Cro 3HaYCHHE P Y = —
x-2  x+3

6. Pemmute ypaBHeHUe ¥ T=0’5

Konmponvunaa paboma Ne 3 «Keaopamnuvie ypasnenus.

Bapuanr 1



1. Onpenenure, umeer U ypaBHeHue 3x2 — 5x —2 = 0 KOpHH, ¥ €CJIU MMEET,
TO CKOJIBKO.

2. Pemure ypaBuenue a) 5x2—30=0 6)3x+27x%2 =0

3. Pemnre ypaBHenue a) 3x2+7x—10=0 6) (x —2)2 = —-3x+5

4. Pa3noKuTe, eCii BO3MOYKHO, Ha MHOKUTEIM MHOrouleH 2y? — 5y + 3

5. Pemute 3amauy, coctaBuB ypaBHeHue: «Halaute 1Ba MOJ0KUTEIBHBIX YKCTA,
OJIHO M3 KOTOPBIX Ha 2 OO0JIbIIE APYTroro, a uX Mpou3BeieHue paBHO 168y.

Bapuanr 2
1. Onpenenure, umeet U ypaBHeHUEe X2 — 8x + 16 = 0 KOpHH, ¥ €CIIU UMEET,
TO CKOJIBKO.
2. Pemure ypaBHenue a) 3x2 =15 6) 4x — 32x% =
3. Pemnre ypaBHenue a)5x2+7x—6=0 6) (x —1)2 =1 —2(x + 3)
4. PazoxuTe, €CIIH BO3MOKHO, HA MHOKMTENIM MHOTOuIeH 3y2 — 4y — 4
5. Pemnte 3amauy, cocraBuB ypaBHeHHE: «OHA U3 CTOPOH NPSIMOYTOJIbHUKA Ha
1,5 cM GounbLie apyroii, a ero miomans 10 cm?. Haliiure cTOPOHBI 3TOT0
MPSIMOYTOJIBHUKA.

Koumponvnas paboma Ne 4 «Hepasencmea. Cucmemul ypagHeHuir».

Bapuanr 1
1. loxaxute HepaseHcTBO: 2b? — 6b + 1 > 2b(b — 3)
2. Cnoxwure HepaBeHCTBO: 1,3>—-3 u 48> 14
11
3. IlepemHOkbTE HEPAaBEHCTBO: 6 < 10 353

4. N300pa3ute Ha KOOPAUHATHON MIPSIMOM MPOMEXKYTOK U HA30BUTE €TO0:
a)(-9;7) 0)(-2;3] B)[-2,7;2]
5. Permnte HepaBeHCTBO: 6X — (X +8) — 3(2 —X) <2

Bapuanr 2
1. Jloxaxxute HepaBeHCcTBO: (A—2)(@a+9) < (a+ 3)(a+4)

2. Cnoxwure HepaBeHCTBO: 2,3>—-3 u 5,8>1,2
11
3. [lepeMHOKbTE HEPABEHCTBO: 6 <8 U 355

4. N300pa3ute Ha KOOPAUHATHON MPSIMOM MPOMEXKYTOK U HA30BUTE €TO0:
a)(-1;5)  6)[-3;15) B)[-15; 2]
5. Pemnre HepaBeHcTBO: 4(X + 8) — 7(x — 1) < 12

Ilpomesccymounas ammecmauyusn. Konmpoavnasa paboma.

Bapuanr 1

1. Berumciuts 4710 - (43)4,
38.379

2. Berunciante —

a%+2a+1

3. Cokpatuth IpoObH U HaiiTh e€ 3HadyeHue npu a = 0,5.

az-1



1 1 .
4. YIIPOCTHTB BBIPAXKEHUE — - —, M HAWTH €r0 3HAYCHHUE NPH X = —3.
X X

1)-9; 29 3)-¢; 4.
5. BeryucanuThb (\/7 — \/g) (\/7 + \/g)

6. HaiiTu 1UCKpMMUHAHT KBaJPaTHOTO ypaBHEHHs 3X — X% + 10 = 0.
7. YCTaHOBUTh COOTBETCTBHE MEXIy Ipadukamu (yHKIUN U GopmyiamMu, KOTO-
pBI€ UX 3a/1al0T.

Dy=x%  2y=3 Yy="x Hy=1.

X
Omeem ykazamo 6 8ude nociedo8ameibHoCmu yugp 6e3 npobdenos u 3ansimolx 8

VKA3aHHOM nopsiOKe.
A H B
Bapuanr 2

1. Beraucmurs 78 - (72)73,

4—10.46
2. Bpruuciutb pr
3. Cokpatuthb IpoOb 2+2_ Y HaWTH €€ 3HaYEHUeE Mpu X = —3.

X X
1 1 .
4. YnpoCTUTh BBIPAXKEHHE —; * — W HAUTHU €r0 3HaYE€HHUE IIpu a = 2.
a a

1)-2, 22 34 4.
Brerauciauts (\/g — \/7) (\/E + \/7)

HaiiT qUCKpMMUHAHT KBaPAaTHOTO ypaBHeHHs 5 — X2 — 4x = 0.
7. YcTaHOBUTH COOTBETCTBHE MEXKIy rpadukamu GyHKIUN U popmynamu, Ko-
TOpbIE UX 33/1A0T.

o 0

2

Dy=+vx, 2Jy==, Jy=5, 4y=x"
Omeem ykazamsv 8 8ude nociedosamenbHocmu yugp 6e3 npobenos u 3ansi-

mulX 6 YKA3AHHOM n0pﬂaK€.

A b B




KoHTpoJibHO-u3MepHuTeIbHbIE MaTepUAJbl 9 KiIacc.


















Ilpomesccymounas ammecmayusn. Konmpoavnasa paboma.
Bapuanr 1

1. Beruuciure:

2. OngHa U3 TOYEK, OTMEUEHHBIX Ha KOOPAMHATHOM MPSMOM, COOTBETCTBYET uuciny  Kakas 3T1o
TOuKa?

B omeeme yKascume Homep npasulbHoco eapuarma.
1) A
2) B
3) C
4) D

3. YmpoctuTe BBIpaKeHHE Y HapiJIuTe €ro 3Ha4eHHe INpH u B
OTBETE 3alUIINTE HAJEHHOE 3HAYCHHUE.

22 1 7x49=0
4. Pemute ypaBHEHUE
Ecnu kopHetl HeckobKo, 3anuwiume ux 6 omeem 6e3 npo6enoe 6 nopsaoke 603pacmaHuisl.
5. Ilepen Hauanom GyTOOIBHOrO MaTya Cyabs OpOCaeT MOHETKY, YTOOBI ONPENEeNINTh, KaKkas U3
KoMaHJ Oyner mepBoil BiaxeTh MsuoM. KomaHna 4 JODKHA CHITpaTh JBa Mar4a— C
KoMaHJ0i B u ¢ komannoi C. Haiinute BeposSTHOCTb TOTrO, YTO B 0OOMX MaTyax MepBOH MSIYOM
Oyner BIaJeTh KoMaHa A.

6.Ha pucynke uzoOpaxkensl rpaduku ¢yHkuuii Bugay = Kx +D. YcranoBure cooTBeTCTBHE
Mexy rpadukaMu QyHKIHMN 1 3HaKaMu KodhduireHToB K u b.

I'papuxu
A) N b) . B)
0 X o) "". X 7] X
Koyppuunentst
1) k<0,b>0 2)k>0,b>0 3) k<0,b<0 4)k>0,b<0

3amuimrTe B OTBET I_II/I(I)pBI, PacCIoJIOKHB HUX B IMOPAAKE, COOTBETCTBYIOIIICM 6YKB8.MZ

A | b B

7. Pemiute HEpaBEHCTBO



8. Bace Hamo pemuth 434 3amaun. ExxeqHEBHO OH pelraeT Ha OJHO M TO K€ KOJIMYECTBO 3a7a4
0OJIBIIIE 110 CPAaBHEHUIO C MPEABIAYIIMM AHEM. M3BeCTHO, YTO 3a MEpBBIM AcHL Bacs pemmn 5
3aaa4d. OnpeaennuTe, CKOJAbKO 3aj1ad pemuia Bacs B mociienHui JeHb, €CJId CO BCEMHU 3aJadyaMu
OH crpaBwiics 3a 14 gHeit.

9. lleHTpoCTpeMHTENFHOE YCKOPEHHE IIpH [ABIKEHMH II0 OKPYKHOCTH (B M/C?) MOXKHO

BBIYMCIIUTh 110 (opmylie rme — yraoBas ckopocth (B ¢ 1), aR — pamuyc
okpyxHocTu. [lonb3ysice 310l hopmynol, HaliauTe paccrosaHue R (B MeTpax), eciu yriioBas
CKOPOCTh PaBHa 3 ¢ 1, a IEHTPOCTPEMHTEIBHOE YCKOPEHHE PaBHO 45 m/c?.

Bapuanr 2

1. Beruuciure:

2. Kakoe u3 yncesn 0TMEYEHO Ha KOOPIUHATHONW MPSAMOM TOUKOM A?

B omeeme yKascume Homep npasulbHo2o eapuarmada.

1)
2)
3)
4)

3. Haiigute 3HaueHue BhIpaKeHUS npu

4. Haiiute KOpHU ypaBHEHUS
Ecnu xophetl neckonvko, sanuwume ux ¢ omeem 6e3 npoo6enog 6 nopsaoke 603pacmanusl.
5. 13 1600 nakeroB Mosioka B cpegHeM 80 mpoTekaroT. KakoBa BepoSITHOCTB TOTO, YTO ClIy4yailHO
BHIOPAHHBIN TTAKET MOJIOKA He Te4éT?
6. Ha pucynke u3o6paxkensl rpabuku GpyHKIMi Bugay = ax? + bx + ¢. [na kaxmoro rpaduka
YKa)XUTE COOTBETCTBYIOIIEE eMy 3HaUeHUs KorpduLmeHTa a u AuckpuMuHanTa D.

I'papuxu

A) b) B) I)

3HaKH yucea
1)a>0,D>0 2)a>0,D<0 3)a<0,D>0 4)a<0,bD<0
3anummTe B OTBET MUQPHI, PACTIONIOKHUB MX B MOPSIKE, COOTBETCTBYIOIIEM OYKBaM:

A b B r




7. Pemnte HEpaBeHCTBO

8. bakrepus, momaB B >XKMBOH OpraHu3M, K KOHITy 20-i MUHYTBHI JEIUTCS Ha JABE OakTepuu,
Ka)KIasi 3 HUX K KOHITY cienyrommx 20 MUHYT JEMUTCS ONsATh Ha JBe H T. . CKOIbKO OakTepuit
OKakeTcs B opraHu3Me 4epe3 4 yaca, €Clid 10 HCTEYCHHUH YETBEPTOrO yaca B OpraHU3M U3
OKpY’KalolIel cpepl monaa eme oaHa 6akrepus?

9. IlenTpocTpemMuTensHOe yckopeHue (B M/c?) Belumcisercss mo dopmyne o = w’R, rae o —
yrinosas ckopocTh (B ¢ 1), R — pamuyc okpyxHocTH. Ilomb3ysck 9Toi (opMymnoi, HaiiauTe
pazuyc R (B MeTpax), eciu yrioBas ckopocTs paBHa 10 ¢ 1, a meHTpocTpeMuTeIbEHOE YCKOPEHHE
paBHO 54 m/c?.
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