MUHUCTEPCTBO ITPOCBEILEHNS POCCUMCKOM ®EJIEPALIN
MVYHULIUITAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJIBHOE VUPEXIEHUE
LIEHTP OBPA30BAHNS UMEHU T'EPOSI POCCUMCKOU ®EJIEPAITAN
NIIbAAPA ®MJIOPETOBUYA CY®UAPOBA . LIMUATOBO

PACCMOTPEHO COI'TACOBAHO YTBEPX/JIEHA
Ha 3acenanuu IIMO 3aMecTUTENb TUPEKTOPa Hupextop MBOY 11O

no YBP uM. Cydusipora 1. 0.

. lHlImMmuaToBo
Kucnuupina T.1O.

[IpoTokon
Ne or« » r. « » T. IIp.Ne  or« » T.

PABOYASA ITPOTPAMMA

(ID 9694746)

YueOHOro Kypca «AJredopa»
JUIs oOyJaromuxcs 7-9 KiaccoB

Ypumcknii paiion 2025



MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIseTCs OJHUM M3 ONOPHBIX KYypPCOB OCHOBHOI'O OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsE 00pa30BaHus U B MOBCEIHEBHOW kU3HU. Pa3BuTne y o0yydarommxcs
HAy4YHbIX TMPEJACTaBICHUI O TMPOUCXOKIACHUM U CYIIHOCTH aireOpandyecKkux
abCcTpakiMii, cnoco0e OTpakeHHUs MaTEMaTUYECKON HAayKOU SBJIICHUN U MPOILIECCOB
B NpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIUPOBaHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI U BBIBOJBI,
(GopmynupoBaTh yTBepAkAeHUA. OCBOEHHE Kypca anredpbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOI0 MBILIUIEHUS OOYYaloIIMUXCS: OHUM HCHOJB3YIOT JAEIyKTHBHBIE U
MHIYKTUBHBIE PacCyKIeHUsI, 0000IIeHNe U KOHKPETH3aluIo, a0CTparupoBaHue U
aHasmornto.  OOyueHue  anredpe  mpeAmnoiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIbHOCTH O0YYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aj1a4 SBIAETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpykrype mporpammbl y4yeOHOro Kypca «AnreOpa» i OCHOBHOT'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
auHuK: «Yucna u BeIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumn». Kaxnmad U3 3THUX cOAEpKaTeabHO-METOINYECKUX
JIMHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3yUYEHUsS Kypca, B3aUMOJEHCTBYS C
ApPYTUMHU €ro JWHUAMU. B Xome wu3ydeHuss ydeOHOro Kypca OOy4arouiumcs
MPUXOAUTCS JIOTMYECKU PACCy’KIaTh, HUCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBSI3W ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIHOUYECHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEACTABIECHHBIE BO BCEX OCHOBHBIX pa3zesiax

MaTeMaTHYECKOr0 00pa30BaHUs U CHOCOOCTBYIOIIME OBJIAICHUIO O0YYaIOITUMUCS



OCHOB  YHHMBEpPCAJIBHOIO  MareMaTthyeckoro s3bika. ColepKaTreapHON U
CTPYKTYpHOH OCOOCHHOCTBIO Y4eOHOro Kypca «Amnredpa» SBISIETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanue nuHuM <«Yucaa W BBIUMCICHUS» CIYXKUT OCHOBOM JJIA
JanbHEHIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTUIO Y OOyYaroIIMXCs
JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJISI TIOBCEITHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMS
CBSI3aHO C pAIMOHAIBHBIMM W HPPAIMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
NOpe/ICTaBIeHUH O JEHCTBUTEIBLHOM 4YHUCJE. 3aBepIIeHHEe OCBOEHUS YHMCIOBOU
JMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

CopeprkaHue IByX alreOpanyecKux JUHUN — «AJreOpanyecKkue BhIPAKEHUSD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Y OOYyHAIOIIUXCS
MaTEMaTUYECKOro arfmapaTta, HEOOXOJIMMOTo [IJIsi PEIICHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M TNPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha yposHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIH Marepuan TPYNIHUPYETCS BOKPYT
paIlMOHANIbHBIX BhIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMAaTHYECKUX MOJIeNICH, OMHMCAHHs MPOLECCOB U
SBICHUN peanbHOro Mupa. B 3agaum oOydyeHus anrebpe BXOMIAT Takke
JanbHeWIlee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, I OCBOCHHMSI Kypca HWHGOPMATHKH, W OBJIAJICHUE HABBIKAMH
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHSI, CIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPYECTBY.

Conepxanve GyHKIIMOHATHHO-TPAQUIECKON JTMHUN HAIEJIICHO Ha MOJIy4YeHUe
OoOydJaromMMHCS 3HAHUK O (QYHKIUAX KaK BOKHEHUIIEH MAaTEMaTHYECKON MOJEIH
JUISL ONUCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBIICHUM B MPUPOJIE
u obmiectBe. M3yueHume marepuana CrIOCOOCTBYET PA3BUTHUIO Yy OOYyYaIONIUXCS

YMCHHUS UCIIOJb30BATh PA3JIMYHBIC BBIPA3UTCIIBHBIC CPCACTBA A3bIKA MATCMATUKHU —



CJIOBECHBIE, CHUMBOJIMYECKHE, rpaduueckue, BHOCHUT BKJIaJd B (opMupoBaHUE
MPEACTaBICHUN O POJIM MAaTEeMaTUKH B PA3BUTUH ITUBWIU3AIUUA U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 Kjaccax u3ydaercss Y4eOHBIM Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3eiibl COJEpKaHUS:
«Yucna u BBIUMCICHUS», «AJNreOpandeckue BbIpAXEHUS», «YPaBHCHUS W
HEpPaBEHCTBa», «DYHKITUN.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kjacce —
102 gaca (3 yaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hezeno0), B 9 knacce
— 102 gaca (3 yaca B HeJIeJIIO).

COIEPKXAHUE OBYUEHUSA

7 KIIACC

Yucia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE U JACCATUYHBIE, MEPEX0a OT OAHOW (DOpMBI 3amucH
npobeit k apyroil. [loHsiTHE panuMoOHANBHOrO 4YHCIA, 3aluCh, CpaBHEHUE,
yIOPSIOYMBAHUE  PAlMOHAIBHBIX  4uceld. ApudMeTrnyeckue ACHCTBUS  C
palroOHAIbHBIMU YKcliaMU. PellleHne 3a1ad U3 peajbHOM MPAaKTUKU HAa 4YacTH, Ha
poowu.

CrereHb ¢ HaTypaJbHBIM TOKa3aTellieM: OIpelnelieHue, Mpeodpa3oBaHHe
BBIPQKEHU Ha OCHOBE ONpENETCHUs, 3auch Oonbiux yucen. [IporenTsl, 3anuch
IPOIIEHTOB B BHJI€ IpoOU U JpOOU B BHJIEC MPOILIEHTOB. TpH OCHOBHBIE 3aJa4l Ha
MPOLIEHTHI, PEIICHNUE 3a]]a4 U3 PEaJIbHON MPAKTUKH.

[IpuMeHeHne TPU3HAKOB JEIUMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHpie  3aBHUCMMOCTHM, B TOM 4Hcle TpsiMas W oOpaTHas
MPONOPLUHUOHATBHOCTH.

AuredOpanyeckue BbIpaKeHUA

[IepemeHHBIE, YHCIOBOE 3HAYECHHUE BBIPAXKECHUS C NEPEMEHHOMU. [[omycTumMbie
3Ha4YeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIUYMHAMU B BUJIC

dbopmynsl. Beruucienus no ¢popmynam. [IpeoOpazoBanue OyKBEHHBIX BBIPAKECHHUIA,



TOXJCCTBEHHO paBHbIE BBIPAXEHHUS, TMpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEICHU, TPaBUJIa PACKPBITUSI CKOOOK U MPUBEIACHUS MOJJOOHBIX CIaracMbIX.

CBOIICTBA CTENIEHU C HATYPAJIbHBIM II0KA3aTEIIEM.

OnHounensl 1 MHOTO4WIEHbl. CTeneHb MHOrouseHa. ClokeHue, BBIYMTAHUE,
YMHOXE€HUE MHOTOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJapaToB. PasnoxkeHue
MHOTOYJICHOB Ha MHOXHUTEIIH.

YpaBHeHUsS ¥ HEPABEHCTBA

YpaBHEeHHE, KOpEHb ypaBHEHHWs, NpaBuja MpeoOpa3oBaHUsl YpaBHEHMUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIluHelHOE ypaBHEHUE C OJHOM IEPEMEHHOW, YHUCIO KOPHEW JIMHEMHOIO
YpaBHEHUSA, pEIICHUE JUHEUHBIX YypaBHeHUH. COCTaBJICHUE YpaBHEHUW 10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C HOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C ABYMs MepeMEHHBIMH U ero rpaduk. Cucrema AByX
JUHEWHBIX YpaBHEHHUN C AByMs INEpEMEHHbIMU. PelieHne cucrteM ypaBHEHUU
Croco0OM TOJACTaHOBKHU. [IpuMepbl perieHus TEKCTOBBIX 3aad C IOMOIIBIO
CUCTEM YPaBHEHHIA.

DOyHKUUMA

Koopannara Toukun Ha nipsamoi. YuciaoBble MPOMEKYTKH. PaccTosiHue MEexXay
JIBYMSI TOUKAaMU KOOPAUHATHOW MPSMOM.

[IpssmoyronbHas cucrtema koopauHaT, ocu OX u Oy. AGcuucca u opauHara
TOYKHM Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMYIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctel. [lomstue ¢ynkmuu. [padux
¢ynkiuu. CoiictBa hyHkumid. JIuneiinas ¢pynkius, e€ rpaduk. ['paduk GyHkmmm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX

YPaBHEHHM.



8 KIIACC

Yucaa 1 BbIYMCICHUS

KBaaparueiii kopeHb u3 uucia. [loHsTue 00 uppalMOHAIBHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UppalluoHaIbHbIX yucen. CBoHcTBa apumMeTHndecKux
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ HenpIM oKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIlKiCh YNCTA.

AJire0panyvecKue BbIpasKeHH s

KBanpatuelii  TpExuieH, pa3jloKEeHUE  KBaJpPaTHOrO TPEXUIeHa  Ha
MHOKUTEIIH.

AnrebGpanueckass Apodb. OCHOBHOE CBOWCTBO aireOpanyeckoud Japoowu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHUE, [IeJIeHHE aireOpandeckux JpooOeit.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOTO ypaBHeHUs. TeopeMa
Buera. Pemenue ypaBHEHMH, CBOIAIIMUXCA K JIMHEMHBIM M KBaJpaTHBIM.
[Ipocreiinue ApoOHO-paIIMOHATILHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTallvsd YPAaBHEHUM C JIByMsI TIEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMS NepeMEHHbIMU. [IpuMepbl pemieHust cuctem
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUUN

[Tonsitue ¢ynkmuu. OOmacTe ompeneraeHUss W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkiuu. Yrtenue cpoiicTB PyHkuuu no e€ rpaduky. IIpumeps

rpauKoB QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSIMYI0 H OOpaTHYIO MPOMOPIMOHATBHBIC
3aBrcHMocCTH, uX rpaduku. Oyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe

pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanmionanbHbie yncna, UpparMoHaIbHBIC YKCIIa, KOHEUYHbIE U OCCKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBIC JeCSITUYHBIE npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAMHATHOW MIPSIMOM.

CpaBHeHHE JICHCTBUTENBHBIX YHCEN, apUPMETHUYECCKHUE JCHUCTBHUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0O0BEKTOB OKPYKAIOIIETO MHUpPA, JIUTEIBHOCTh TPOIIECCOB B
OKPYKaroIIEM MUDE.

[Tpubnuxénnoe 3HaYeHUE BEIMYMHBI, TOUHOCTh MpUOIMKeHUs. OKpyrieHue
yucel. [Ipuknka u oueHkKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHWH, CBOASIIMXCS K KBaJAPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEIIEHEN PA3JI0KEHUEM HAa MHOKHUTEIH.

Pemiennie npoOHO-pallMOHANbHBIX ypaBHEHUW. PelleHue TEKCTOBBIX 3a1ay
anredpandeckuM METOIOM.

VYpaBHeHUE ¢ ByMsI MEPEMEHHBIMU W ero rpaduk. Pemenne cuctem aByx
JIMHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUM C IByMS IEPEMEHHBIMHU.

Pelienrie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA M X CBOMCTBA.



Pemienue JMHEHHBIX HEPABEHCTB C OJHOW IlepeMEeHHOU. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM NepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'padpyueckass wmHTEprnpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DyHKUUMA

KBagparnuynas ¢ynkuus, e€ rpaguk u cpoiictBa. IlapaGoma, koopauHaThI
BEPIIHUHBI TapadoJIbl, 0OCb CHMMETPUHU NapadoJIbI.

I'padukn byrximit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = |X|,  ux
CBONCTBA.

YuciioBbIC OCTAECA0BATEbHOCTH M MPOrPecCuH

[loHsiTHE YKMCIIOBOW TOCJIENOBATENBHOCTH. 3aJaHUE IOCJIEN0BATEIBHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro wieHa.

Apudmernyeckas U reoMmerpuyeckas mnporpeccuu. dopmynsl N-ro wieHa
apu(PpMETUIECKON U TEOMETPUUYECKON TIPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N3o0paxenne uiaeHOB apu(PMETHUCCKOM U TE€OMETPUYECKOW MPOrpeccuit
TOYKAMU Ha KOOPJAMHATHOW IUIOCKOCTHU. JIMHEHWHBIM M DKCIOHEHIMAJIbHBIA POCT.
CioxHbI€ TPOLICHTBHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI

YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yjbTaTbl OCBOCHHUS TMPOTPpaMMBI  Y4eOHOTO Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) naTpuoTHYeCcKOe BOCIIMTAHME:

NPOSIBJICHUEM HHTEpPECA K TMPOLHIJIOMY M  HACTOALIEMY POCCHMCKOU
MAaTEMAaTHKHA, [IEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHUMCKOW MAaTEMATHUYECKOM MIKOJbI, K MCIIOJIB30BAHHUID ITUX

JOCTH>KEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX chepax;



2) rpa:kIaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U PEaNn3alUu €ro
npaB, NPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOILEAYyp IpakJaHCKOro odilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXIEHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C NPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IESITEIbHOCTH YUYEHOT0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUH MPAKTHUYECKUX 3a/1ad
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMAaTHUYECKOIrO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM ISl yCNEmHOW MNpodecCHOHATBHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHANBUAYAIBbHON TPAEKTOPUU 00pa30BaHUS U KUZHEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY BOCIPUSITHIO
MaTeMAaTUYeCKUX OOBEKTOB, 3a]ay, pEIICHUH, pPacCyKICHHUH, YMEHHIO BUIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIIBHOCTH HA COBPEMEHHYK) CHCTEMY Hay4dHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTEeMaTHUYECKONM HayKd Kak cepbl UelI0BEeYECKOU
NEATENbHOCTH, 3TANOB €€ pa3BUTUSA M 3HAYMMOCTH IS PA3BUTHs LIMBWIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpPeICTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnUTaHUE, (POPMHUPOBAHHE KYJIBTYPbI 310POBbS H

IMOIIMOHAJIBHOI' 0 ﬁJIaI‘OHOJIy‘I ns.



FOTOBHOCTBIO MPHUMEHITh MAaTEMATHYECKUE 3HAHHS B MHTEpPECAX CBOErO
3I0POBBS, BEICHUS  3J0POBOTO  00pa3za KWM3HU  (370pOBOE  TMHTAaHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pPeQIIECKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHUMN [T PEIICHUs 3a/1a4 B
00J1aCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOJKHBIX MOCIEICTBUM ISl OKPY>KAIOIIEH Cpe/ibl, 0CO3HAHUEM TII00aTIBHOTO
XapaKTepa dKOJOTUUECKUX MPOoOIeM U MyTeH UX PEIICHHUS;

8) apanTanusa K M3MEHSIOUIUMCS YCJOBHUSIM COLMAJIBLHOM W NMPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBUAM B YCIOBUSIX HEOMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YUCJIE
YMEHHE YYUTHCS y JPYTUX IIOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKK M KOMIIETEHIIMHU U3 OIbITA APYTUX;

HEOOXOJUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHUCIE
(dbopMynHpOBaTH UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYH)  CHUTYallUi0, BOCTPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUs] U JACUCTBUS, (OpMyIUpOBaTH M OICHUBATH PUCKH H
MOCJIE/ICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeicTBUS:

 BBISIBIIAITh M XapPAKTEPHU30BATH CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUUYECKHX

OOBEKTOB, TMOHSTUM, OTHOLICHUH MEXAYy NOHATUAMH, (OPMYIUPOBATH



OTIpEJICIICHHSI TIOHSATUH, YCTAHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAIIN3A;

e BOCIIpUHUMATh,  (opMymupoBaTh ®  TPEOOPa3OBBIBATH  CYKICHUS:
YTBEPANTEIBHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

eBBISBIIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMIMOCBSI3H U
MpOTUBOpeYrsl B (pakTax, MaHHBIX, HAOTIOJECHUSAX W YTBEPKICHUAX, MpeaiaraTh
KPUTEPUH VISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPCUHIA;

e ICTIATh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M
WHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUECHUH TI0 aHAJIOTHH;

e pa30upaTh JOKA3aTEIHCTBA MATEMATHUYCCKHX YTBEPXKICHUU (NIPSAMBIC U OT
NPOTUBHOTO), TPOBOJHWTH  CaMOCTOSTEIBHO  HECJIOXKHBIC  JIOKAa3aTeIbCTBA
MaTEeMaTHYECKUX (aKTOB, BBICTPAMBATh apTyMEHTAIIWIO, IIPHBOJIUTH MPUMEPHI H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIACHUS;

e BBIOUpATh CIIOCOO peleHnus ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHHs, BBIOMpATh Hambonee TOAXOASAIMHUKA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKkue AeCTBHA.

¢ ICIIOJIb30BaTh BOIPOCHI KaK HCCIIENOBATEILCKAN HHCTPYMEHT ITO3HAHUS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTHUBOPEYHE,  MpoOiIemy,
CaMOCTOSITETIFHO YCTaHABIMBAaTh MCKOMOE W JIaHHOE, (hOPMHPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTh 1O CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJBIIOE UCCIENOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00BhEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTy COOOI;

e CAMOCTOSITENIEHO (POpPMYyITHUpPOBATH OOOOIICHHS W BBIBOJABI 1O PE3YJIbTaTaM
MPOBENEHHOTO  HAONIONIEHWs,  WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

e IPOTHO3MPOBATh BO3MOYKHOE pAa3BUTHE TMpOIEcca, a TaKKE BBIABUTATH

IMPCAITOJIOKCHUA O €I'0 Pa3BUTUHU B HOBBIX YCJIIOBHAX.



Pabora ¢ ungopmanmeii:

e BBISIBIIATh HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIS PEIICHUS 3a]1auu;

e BBIOUpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
“H(pOpMAILINIO Pa3IUUHBIX BUJOB U (HOPM IMPECTABICHUS;

e BHIOMpPATh (QOpMYy TpeacTaBieHUS HHPOPMALMH U HWUIIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, JuarpaMmaMu, HHON TpauKoi U UX KOMOUHAIIUSIMU,

¢ OIICHUBATh HAAKHOCTh WHGOPMAIIMU IO KPUTEPHUSIM, MPEIIOKCHHBIM
YUHUTENIeM WIH CPOPMYITUPOBAHHBIM CaAMOCTOSTEIIHHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS:

e BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMU
U MeIsiMUA OOIIEeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX W THCHMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO XOAY PEIICHHUS 3a/auH,
KOMMEHTHUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

eB X0/ie OOCYXKJIEHHS 3a]1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, penraeMoil 3aJaud, BBHICKA3bIBAaTh HJEH, HAICJICHHbIE Ha IOUCK
pEIICHHs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYTHMX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3liMuue U CXOACTBO TMO3UIMH, B KOPPEKTHOH (dopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

e IPEACTABIISITH PE3YNIbTATHI PEIICHUS 3a7a4u, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOATEIHLHO BBIOMPATH (OpMAT BBICTYIUICHHUS C YYETOM 3ajad
MIPE3EHTAIMU U OCOOCHHOCTEN ayIuTOPUH;

e IOHUMATh W KCIIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON M WHANBUAYaTIbHON
pabOTHI NPH PEIICHUN YICOHBIX MAaTEMATHYCCKUX 3314,

o IPUHUMAThH I1IEIb COBMECTHOW ACSATENBHOCTH, TUTAHHPOBATH OPTaHHU3AIUIO
COBMECTHOW pabOThI, pachpenensaTh BUABI padOT, JOTOBapHUBATHCS, OOCYXKIAThH
MPOIIECC U Pe3yNIbTaT PaboThI, 0000IaTh MHCHHS HECKOJIBKUX JTFOJIEH;

ey4acTBOBATh B TIpynmnoBeiXx ¢dopmax paboTel (0OCyXIeHUs, OOMEH

MHEHHUSIMHA, MO3TOBBI€ IITYPMbl M JAPYTHE), BBIIOJHATH CBOIO 4YacTh pabOThI U



KOOPJMHUPOBAaTh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHbl, OLEHUBATH
KauecTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJIEUCTBHUS.

PerynsiTuBHbIe yHHBepcajibHbIe YUeOHbIe 1elicTBUS

Camoopranusanus:

¢ CAMOCTOSITEJIbHO COCTaBIIATH IJIaH, AJFOPUTM pEIIeHUs 3aAadd (WIH €ero
4acTh), BBIOMpaATh CIOCOO peEHIeHUsT ¢ YYETOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapUAHTHI
pelIeHui ¢ yuéToM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

e BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3yibTata
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

e IPEABUACTH TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPH PEIICHUU 3a]1a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBbCTB,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa NESITEIBHOCTH MOCTABICHHOW LEIU U
yCIOBUSAM, OOBSCHATh IPUUUHBI JOCTHXKEHUS WM HEIOCTHXKCHHSI LI€TTH, HaXOIUTh
omwuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHmy oOydeHnuss B 7 KJjacce OOyYarOIMICS TIOJYYUT CICAYIOITUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

BbimonHsaTh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apupMeTHUYECKHe
JNEUCTBHS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHHs] YUCIOBBIX BBIPAXKEHHM, MPUMEHSITh pa3zHOOOpa3HbIC
CocOOBl M MPUEMBI BBIUMCIEHHUS 3HAYEHHWI IPOOHBIX BBIPAXKEHUMH, COIAEPIKALIUX

OOBIKHOBEHHBIC U JCCATHYHBIC APOOH.



[lepexoanTh OT ogHOW (QOpPMBI 3amucu 4Yucen K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JAECATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIBHBIE YHCTIA.

OKpyrJsITh yncna.

BbINONHATE MPUKUIKY U OLICHKY PE3YJIbTaTa BHIUUCICHUMN, OLEHKY 3HAYCHUI
YHUCJIOBBIX BbIPAXKECHUI. BBIMOMHATH AEUCTBHUS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTEeJSIMHU.

[TpuMeHsATh MPU3HAKYU ACIUMOCTH, Pa3I0KeHUE Ha MHOKUTEIHN HATYpalbHBIX
YHCell.

PemaTh mpakTUKO-OPHUEHTHPOBAHHBIE 3a/1aud, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHATBHOCTRIO BEJIWYUH, NPOLEHTAMHU, HWHTEPHPETUPOBATH
pE3yNbTaThl pelieHus 3a7a4 C y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonp3oBaTh aireOpandeckyro TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHATD €€
B IIPOIIECCE OCBOEHUS yueOHOIo MaTepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPQXEHUI MpH 3aJaHHBIX 3HAYCHUSX
HepPEMEHHBIX.

BeimonaHsaTe npeoOpa3zoBaHus 1EJI0T0 BbIPAaXKEHHUsI B MHOTOWIEH MIPUBEIEHUEM
MOOOHBIX CJIAara€MbIX, PACKPBITHEM CKOOOK.

BBINOJIHATE YMHOKEHHE OJHOWIEHAa HAa MHOIOWIEH W MHOIOWIEHa Ha
MHOTOYJICH, IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3lIoKEHUE MHOTOWICHOB HAa MHOXHTEIN C IOMOLIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHWTENS, TPYNIHUPOBKH  CIAracMbiXx,
npuMeHeHUs (POPMyYJT COKPAILEHHOTO YMHOKEHHUS.

[IpumeHsATs npeoOpa3oBaHUsl MHOTOUWIEHOB JUISl PELIEHUS pa3Iu4HbIX 3ahad

N3 MAaTCMAaTHKH, CMCXKHBIX ITPCAMCTOB, U3 peanLHoﬁ IIPaKTHUKH.



Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypajbHBIMU IIOKA3aTEISIMUA IS
npeoOpa3oBaHus BhIPAKECHUI.

YpaBHEeHUS U HEPABEHCTBA

Pemate siMHENHBIE ypaBHEHMSA C OJHOM IIEPEMEHHOM, NPUMEHss IpaBuia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PABHOCHIBHOMY emy. [IpoBepsTh, sBiIgeTCS
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[TpumensTh rpaduyeckre METOJIbl MPU PEIICHUHN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl MHap 4YHUCEN, SBISIOMIUXCS PEIICHUEM JMHEHHOTO
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpouth B KOOPAUHATHOM MIOCKOCTH rpaduK JIMHEWHOTO YPABHEHUS C ABYMSI
NepEeMEHHBIMHU, MOJIBb3YSICh TPadUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPaBHEHUSI.

Pemrats cucrteMsl AByX JIMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocraBisiTh W pemaTh JUHEWHOE YpPaBHEHHE WM CUCTEMY JIMHEWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y MOJTYyYECHHBIA pPE3yJIbTaT.

DOyHKUUMA

N3o00paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHNE 33aIaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OtmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN Y = [X|.

OnuceiBaTh € TNOMOINBIO (DYHKIMH HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMH: CKOpPOCTb, BPEMS, PACCTOSHHME, LEHA, KOJIUYECTBO, CTOMMOCTD,
MPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM paboThI.

HaxoauTe 3HaueHne (pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuit croco® MpeAcTaBlICHHUs M aHalW3a WHGOpMaLNH,

U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALIHIO U3 TPaUKOB peaTbHbIX MPOLECCOB



Y 3aBUCUMOCTEM.

K koniy oOyuenuss B 8 kjacce oOyyaromuiicss MOTYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HayaldbHbIC MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
qyuces IS CPaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
YyuCcia TOYKAMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumMensTh TOHSATHE apUPMETUYECKOr0 KBAAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIC KOPHH, HCIIOJB3YSl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusi BBIPAKEHUM, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEMN.

Hcnons3oBaTh 3anmucy OOMBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AsireOpanyeckue BbIpasKeHUS

[IpuMeHATP NOHATHUE CTENEHW C LEJIbIM I0Ka3aTeleM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHUN, COAEPKAIINX CTENEHU C IEJIbIM MTOKa3aTeIeM.

BhINoJIHATH TOXKAECTBEHHBIE MPE0Opa30BaHUs PAIIMOHATBHBIX BRIPAKEHUHN Ha
OCHOBE TPaBUJI JACUCTBUI HAJl MHOTOWICHAMH U aJIFeOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTh Mpeodpa3oBaHus BHIPAXKEHUH JIJIS pEHICHUS pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiate nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U palMOHAJIbHBIE YpaBHEHHS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMsl [IEPEMEHHBIMU.

[IpoBOaUTE MpoOCTENIINE UCCICIOBAHUS YPABHEHUM U CHCTEM YpAaBHECHUH, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCcKuX MpeCTaBICHUH (yCTaHABINBATh, UMEET
J1 ypaBHECHUE WJIM CHCTEMA YPABHEHUM PELIEHHUs, €CIM HUMEET, TO CKOJbKO, U

npodee).



[lepexonuth OT cjOBeCHOM (QOPMYITUPOBKHM 3adauu K €€ anreOpanyeckoit
MOJIEJIA C TOMOIIBK) COCTaBICHHUS YPAaBHEHHUS WA CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MMOJTYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUH HEpPaBEeHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUMA

[TonuMate W KCTONIB30BaTh (DYHKIIMOHATBHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHHMS), OMNpENessaTh 3HAuUCHHE (PYHKIUHM IO 3HAYCHUIO
apryMeHTa, OnpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIINHA BUAA:

y=k/iX,y=x2,y=x3y=1[X,y= \/X, OIKUCHIBATH CBOMCTBA YKUCIOBOM
dbyakum o e€ rpaduxy.

K konmy oOydeHuss B 9 kJjacce oOydaromMiCS TIOJYYUT CICAYIOIIUE
IIPEIMETHBIE PE3YJIHTATHI:

Ymucja 1 BLIYUCTIEHUS

CpaBHUBATH U YNIOPSIAOUYUBATH PAIIMOHAIIBHBIC M UPPAllMOHAJIbHBIC YHCIIA.

BreimonHaTe  apudmeTHyeckre JEUCTBUS ¢ pallMOHAIBHBIMH  YHCIIAMH,
coyerass YCTHbIE M IIUCbMEHHBIE TIPUEMBI, BBINOJIHATH BBIYUCICHUS C
HUPPALMOHAIBHBIMU YHCIIAMH.

HaxomuTe 3HaueHus CTENeHEeW C M[eIbIMUA IMOKa3aTesiIMU W KOPHEM,
BBIUKCIISITH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraaTh JACHUCTBUTEIbHBIC 4YHCIA, BBIMOJHITH IPUKUIKY pe3ysbTaTa
BBIUYKCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHHBIE W KBaJpaTHbIC ypaBHEHWS, YPAaBHEHUS, CBOAAIIMECS K

HUM, NpOCTEHIInEe JpOOHO-pallMOHATIbHBIE YPABHEHUSI.



Pemate cucrembl OBYX JIMHEWHBIX YPABHEHUU C ABYMs IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3alaud anreOpanvuecKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEUIINE UCCIACAOBAHUSA YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpauyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHUH pEUICHUs, €ClId HUMEET, TO CKOJbKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh
pelIeHre HEPaBEHCTB Ha YMCIOBOM MPSAMOM, 3aIUCHIBATh PEIIEHUE C MOMOIIbBIO
CUMBOJIOB.

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBbl  HEPaBEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3IMYHBIX 3a7a4.

DOyHKUUA

PacrioznaBath (yHKIMM wH3yueHHBIX BUIOB. [loka3piBaTh CXeMaTUYECKU
pacroioKeHre Ha KOOPAMHATHOM MJI0CKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PUIIMESHTOB, ONMMMCHIBATH CBOWCTBA () YHKITUH.

Ctpouth W M300paXkaTh CXeMaTUYECKH TpadUKH KBAJAPATUYHBIX (PYHKIIUH,
OINMMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMH 10 UX Tpaduxam.

Pacno3naBaTh KBagpaTHuHyI0 (QYHKLHIO MO (opMyse, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBbie M0CJIe10BATEJIbHOCTH W MPOTrPecCuu

PacriozHaBaTh apuUQMETHUECKYHD U TI'E€OMETPUYECKYIO MPOTPECCUU IpHU
pa3HbIX crlocobax 3aaHusl.

BBINOJIHATE ~ BBIYUCIIEHHMS C  HCHOJNb30BaHWMEM (opMyd N-ro wieHa

apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.



N300paxkaTh ujeHbl MOCIEAOBATEIBHOCTH TOYKAMM HA KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3a7aun, CBSI3aHHBIE C YUCIOBBIMU IOCJIEOBATENbHOCTAMH, B TOM
qHClie 33/1a4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpA, IU(PPOBBIX

TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCieHUs. ParnonanbpHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN I HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ucna u BeraucieHus. KeaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berauciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIPaKEHUS. 5 1 bubmuorexa [JOK
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpandeckre BHIpaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 h Epgﬁ:ﬁiﬁiilru [7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
ObII{ O CTBO HACOB I1O 102 6 0

I[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHbBIE 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 htts://m.eds0o.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
YHIHIH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIIEA0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 [loHsiTHE palMOHAIBHOTO YHKCIIA 1
9 Apudmernueckue AeMCTBUS C 1
palMoHaTbHBIMHU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
parMoHaIBHBIMHU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1
panMoHaIBHBIMHU YHCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIaMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsijounBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
10 Crenenb ¢ HATYpaJIbHBIM 1 bubnunoreka [JOK
noKa3zaTesieM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK
rokasarejemM https://m.edsoo.ru/7f421382



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

Crenensp ¢ HaTypalbHBIM

bubmuoreka [JOK

12 IOKa3aTeieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJTbHBIM bubnuorexa [JOK
[IOKa3aTeaeM https://m.edsoo.ru/7f4218be
14 Crenensp ¢ HaTypalbHBIM
MoKasaTelieM
Pemrenvie 0CHOBHBIX 3a7a4 Ha
15 Ipo0OU, MPOLIEHTHI U3 peaIbHOMN
MPaKTUKHU
Pemrenyie 0CHOBHBIX 3a7a4 Ha
16 IpoOu, IPOLIEHTHI M3 peaTbHOU
MPaKTUKH
Pemrenyie oCHOBHBIX 3a7a4 Ha
17 JIpOoOH, TPOLICHTHI U3 PEATHbHOU
MPaKTUKHU
Pernrenyie 0CHOBHBIX 3a7a4 Ha
18 JIpoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKHU
19 [Ipu3Haku 1eTMMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEJIU HATYpAJTbHBIX YUCET
20 [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHOXKUTEJIH HATYPaJIbHbIX YUCEI
21 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMoPIUOHATBHOCTH
29 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
23 Peanbubie 3aBucumoctu. llpsamas u

o6paTHas[ MMpOIMOPIUOHATIBHOCTH



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

Peanbuble 3aBucumoctu. Ilpsmas u

24
oOpaTHast MPOMOPIIMOHATBHOCTH
o5 KonTtposneHas paboTa o teme
"Panimonanbubie yncia"
26 BykBeHHbIE BBIpaKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmynbl
28 DopmyIsl
29 [Iepemennsle. JlonycTumsie
3HAYEHUS TIEPEMEHHBIX
[IpeoOpa3oBanrie OyKBEHHBIX
30 BLI:pamzHHﬁ, paCKpZII;I/Ie CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHHE TT0T0OHBIX CITAraeMBIX
[IpeoOpazoBanrie OyKBEHHBIX
31 BLI:pamI;HHﬁ paCKpZII;He CKOOOK 1 Bubnuorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MpUBEACHNE MOTOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
32 BBIpAKEHUH, pAaCKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pAaCKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
mokasareyiemMm https://m.edsoo0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoreka [JOK
noKa3zaTesieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK

IIOKa3aTcCJICM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka [JOK

37 Muorowerer https://m.edsoo.ru/7f42276e
bubmmoreka [{OK
38 Murororuer: https://m.edsoo.ru/7f422930
39 Cnoskenue, BLIYUTAHUE, bubmmoreka [{OK
YMHO)KEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Cnosxenune, BLIYUTAHUE, bubmmoreka [{OK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f422cc8
Cnosxeunune, BLIYUTAHUE, bubmmoreka [{OK
41
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CroxxeHue, BBIYUTaHUE, bubmuorexa [JOK
YMHOKEHHE MHOTOUYJICHOB https://m.edsoo0.ru/7f423182
43 DopMyJbl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHHSI https://m.edsoo.ru/7f42432a
m DopMyJbl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHHSI https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAILIEHHOTO bubmuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
DopMyJibl COKPAILIEHHOTO bubmuoreka [JOK
46
YMHOKEHUS https://m.edsoo.ru/7f424fd2
DopMmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
47
YMHOKCHHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHne MHOTOYJIEHOB Ha bubnuoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOTOYJIEHOB Ha bu6mmoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHne MHOTOYJICHOB Ha bu6mmoreka [JOK

MHOXHTCIN

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



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PaznoxeHne MHOTOYIEHOB Ha

o1
MHOKHUTEIN
59 KonTtposneHas paboTa o teme
" Anrebpanyeckue BbIpakeHus"
VYpaBHeHue, paBuia
53 npeoOpa3oBaHus YpaBHCHUS,
PaBHOCHUIIBHOCTb YPaBHEHHU
JIuHeitHoe ypaBHEHUE C OJTHOU
o4 MIEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuneliHOE ypaBHEHHE C OJHOU
55 nepeMeHHoi;Ip pelieHne JmHHeﬁHLIx bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOU
56 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHU U
57 Pemrenue 3ama4 ¢ IOMOIIBIO bu6mmoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1a4 ¢ moOMOIIBIO bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f420806
59 Pemenue 3amau ¢ moMonipo bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f4209a0
60 Pemenue 3amau ¢ moMonipo bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f420e6e
61 JInneliHOE ypaBHEHHUE C IBYMs bubnuoreka [IOK
NepPEMEHHBIMH U €T0 Tpaduk https://m.edsoo0.ru/7f427¢c32
62 JInneliHOE ypaBHEHHUE C IBYMs bubnuoreka [IOK

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK

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



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema AByX JIMHEHHBIX

bubmuoreka [JOK

63 ypaBHEHHIA C IByMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema zU[Byx JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
65 Cucrema zU[Byx JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
66 Cucrema ByX JTMHEHHBIX
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU
67 Pemenune cucrem ypaBHeHHH Brbmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHeHHH bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
. bubmuorexa [IOK
09 Peutertue cueten ypasHeruii https://m.edséf).ru/7f4287d6
70 Pemenne cucrem ypaBHeHHI
71 Pemenne cucrem ypaBHeHHI
79 KonTtponpHas padoTa o teme bubmuoreka [JOK
"JIuHeiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
74 UncnoBsle MPOMEKYTKU BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41dff2
75 UncnoBsle MPOMEKYTKU
76 Paccrosinue Mex 1y AByMsl TOUKaMH
KOOPAWHATHOU NPSMOK
= Paccrosinue Mex 1y AByMSI TOUKaMH

KOOPAWHATHOU NPSMON



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IIpssMmoyromnpHas cucrema

bubmuoreka [JOK

8 KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucrema bubnuorexa [JOK
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKkoB, 3a1aHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
83 Urenue rpaukoB peabHbIX bubnuoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(bI:IKOB peanbHBIX
3aBUCUMOCTEH
bubnuorexa [IOK
8 Homsmite by httDs://m.edsg).ru/7f4lef06
86 I'paduk dyaxmIM
87 CaoiicTBa (hyHKIIUH Bubmiorexa LIOK
https://m.edsoo.ru/7f41f078
88 CaoiicTBa (hyHKIIUH bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnast QyHKIUSA bubmorexa [IOK
https://m.edsoo.ru/7f427282
90 JIuneitHas QyHKUMA bubmorexa IOK
https://m.edsoo.ru/7f427412
91 IToctpoenue rpaduka JIMHEHHOM bubnuoreka [IOK
byHKIIUU https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka JMHEHHOM



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

GbyHKITII

93

I'padux pynkmm y =[x|

94

I'padux pynkmmm y =[x|

95

KonTtposnsHas paboTa o teme
"Koopaunats! 1 rpaduku.
Oynkuun" / Beepoccuiickas
poBepoyHasi paboTa

bubmmoreka [{OK
https://m.edso0.ru/7f41f50a

96

Hrorosas koHTpoJsibHas padoTa /
Bcepoccuiickas npoBepoyHas
pabota

bubmmoreka [{OK
https://m.edso0.ru/7f429c6c¢

97

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
00001IeHre 3HAHNUI

98

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011IcHNE 3HAHMI

bu6mmoreka [IOK
https://m.edso0.ru/7f429f32

99

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/I0B Kypca 7 Kiacca,
0000111eHNE 3HAHUT

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

100

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/I0B Kypca 7 Kiacca,
000011eHrEe 3HAHUI

101

IToBTOpEHHE OCHOBHBIX MOHATHN M
METOJIOB Kypca 7 Kiacca,
000011eHrE 3HAHUI

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

102

[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHrE 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Kontpoabusbie | IlpakTnueckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 KBagpartHslil KOpeHb U3 yncia 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f42d452
9 [TonsiTHEe 06 MppaLIMOHAIEHOM 1 bubnnorexa [JOK
qucIe https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCETT
4 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
5 JleficTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHHE ACHCTBUTEIBHBIX 1
qucen
7 CpaBHeHME ACHCTBUTEIBHBIX 1
qucel
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETUUECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOPHEMH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJ[paTHBIX KOPHEH https://m.edsoo.ru/7f42d862
12 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuorexa [IOK
BBIPKEHUH, COAepKAIIUX https://m.edsoo.ru/7f42dd26
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KBaJIpaTHbIE KOPHU

[IpeoOpa3oBaHme YUCIOBBIX

13 BBIpAKEHUH, COJIEp KAIIUX bubmmorexa [TOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH
[IpeoOpazoBaHue YHCIOBBIX
14 BI)Izpa)KI;HI/Iﬁ CoAEpIKaIINX bubmmorexa [JOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeoOpaszoBaHne YUCIIOBBIX
15 Bblzpamlz:HHﬁ CoAepKaIInX bubmmorexa [JOK
’ https://m.edso0.ru/7f42e262
KBaJIpaTHBIC KOPHH
16 CreneHsp ¢ MeNbIM IoKa3aTeieM bubamorexa LOK
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YHUCIIA.
Pa3mMepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIIEMEHTAPHBIX YaCTHII bubmuorexa [JOK
710 KOCMHYECKHX 0OBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaIOIEeM MHUPE
18 CBoMCTBa CTENICHHU C IEIbIM bu6mmoreka [JOK
nokasareyieMm https://m.edsoo.ru/7f435648
19 CBOMCTBA CTENEHU C LIEIBIM bu6mmoreka [JOK
[I0Ka3areaemM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTENEHU C LIEIBIM bu6mmoreka [JOK
[I0Ka3areaemM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEINEHHU C IEIbIM bubmuoreka [JOK
MOKa3aTeeM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIEHHU C IEJTBbIM bubmuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f435ed6
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23

KBagpartHslii TpéXuineH

24 KBanpatuslii TpéxuneH
o5 Pasnosxenne kBagpaTHoOro bubnuorexa [JOK
TpEXUICHa Ha MHOXKHTEIIN https://m.edsoo.ru/7f42fd38
26 Pasznosxenne kBagpaTHOro bubnuorexa [JOK
TpEXUIICHa HA MHOXHTEIIN https://m.edsoo.ru/7f42fd38
KontponpHas padoTa o remam
27 "KBaIII:;)paTHHC EOpHI/I. Crenenu. Brbmiorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslit TpexusneH"
bu6moreka [IOK
28 AdtreOpaitiecias Apods https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anreOpandecKre BhIPAKCHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOAIINX B
anreOpandecKue BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [JOK
anrebpandyeckoi apoou https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxparuertue Apobeft https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooei bubmorexa [IOK
https://m.edsoo.ru/7f430f44
34 Coxkpatienue qpobeit Bubmiorexa LIOK
https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIYUTAHUE, BuGmmorexa [OK
35 YMHOJKEHUE U JICIICHHE

anreOpandyeckux apooeit

https://m.edsoo.ru/7f43128c
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CnosxeHue, BEIYNTAHUE,

bubmuoreka [JOK

3 YMHEOCCHHC T ACTCHHC . https://m.edsoo0.ru/7f4315c0
anreOpandeckux Apooeit
CnosxeHue, BEIYATAHUE,
37 YMHOEHUE U JICTICHUE bubmmorexa LIOK
. https://m.edsoo.ru/7f4318c2
anreOpandeckux Apooeit
CnosxeHue, BEIYATAHUE,
38 YMHOKEHUE U JICTICHHUE bubmmorexa [JOK
. https://m.edsoo.ru/7f431a20
anredpandeckux Apooei
[IpeoOpaszoBanue BeIpAKCHUM,
39 copglepxlzamnx anre6pznqec1<ne Bubnuorexa LIOK
https://m.edsoo.ru/7f43259c
Ipoou
IIpeoOpa3oBaHye BEIpAKCHUM,
40 copz[epnlzamnx anre6pznqec1me Bubnuorexa LIOK
https://m.edsoo.ru/7f432736
Ipoou
[IpeoOpa3zoBanre BeIpaKCHHI
41 copz[epnrzamnx anre6pznqecxne’ Bubnuorexa LIOK
https://m.edsoo.ru/7f432736
Ipoou
42 KonTtponpHas padoTa 1o reme bubmuoreka [JOK
" Anredpanyeckast 1poop" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HenosHoe kBagpaTHOE ypaBHEHUE Bubnnorexa HOK
https://m.edsoo.ru/7f42eela
46 dopMmyia KOpHEH KBaIpaTHOTO bubnuoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f158
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Popmyita KOpHEHW KBaIpaTHOIO

bubmuoreka [JOK

41 ypaBHCHHS https://m.edsoo.ru/7f42f3f6
48 ®dopmyra KOpHEH KBaJIpaTHOTO bubnuorexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f42f5a4
bubnuorexa [JOK
49 Teopewa Btera https://m.edscli).ru/7f42fef0
bubnuorexa [JOK
50 Teopewa Brrera https://m.edsc]i).ru/7f430076
51 Pemenue ypaBHeHMi, CBOIAIIMXCS bubmmoreka [{OK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHM, CBOIAIINXCS bu6moreka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocteitmme npoOHO- bubmuorexa [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- bubmuorexa [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Perrenye TeKCTOBBIX 3a4a4 C bu6mmoreka [JOK
[TOMOIIIBIO KBaPATHBIX YPaBHCHHIA https://m.edsoo.ru/7f42f75¢c
56 Perrenye TeKCTOBBIX 3a7a4 C bu6mmoreka [JOK
[TOMOIIIBIO KBaPATHBIX YPaBHCHHIM https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas padoTa o teme bubnnoreka [JOK
"KBaaparHbie ypaBHEHUs" https://m.edso0.ru/7f4301f2
JluneitHOe ypaBHEHHE C ABYMS
58 MIePEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI PEICHUs ypaBHEHUN B
LEBIX YUCIIaX
59 JInneliHOE ypaBHEHHUE C IBYMs

NepeMEHHBIMH, €ro rpaduk,
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https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
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IIPUMEPBI PELICHUS YPABHEHUH B
LEJIBIX YUCIIaxX

60

JIuneliHOE ypaBHEHHUE C IBYMS
MIEpEMEHHBIMHU, €ro Ipaduk,
[IPUMEPBHI PELICHUs ypaBHEHUN B
LEJbIX YUCIIaxX

61

Pemrenne cucrem ByX JIMHEWHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

63

Pemrenne cucrem ByX TMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

64

[Ipumeps! penienus cucreM
HEJIMHEHNHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMU

65

[Tpumepsl penieHns: cuctem
HEJIMHENHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

66

I'paduueckas maTEpIpETALIAS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMHU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

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

67

I'paduaeckas naTEpIpETALIAS
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU
Y CUCTEM JIMHEWHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU

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

68

Pemenue TekcTOBBIX 3a7a4 ¢
MIOMOIIBIO CUCTEM YPAaBHEHUN



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

Pemenne TeKCTOBBIX 337124 C

69 IMOMOILBIO CUCTEM YPAaBHEHUI
70 Pemenue TekcToBBIX 337124 C
MTOMOIIBIO0 CUCTEM YpaBHCHUU
71 qI/ICjIOBI)IC HEPaBCHCTBA U UX
CBOCTBa
7 qI/ICj'IOBI)Ie HEPaBEHCTBA U UX
CBOWCTBa
73 HepaBeHCTBO ¢ 01HO# TepeMeHHOI
74 JIuneiinbie IjepaBeHCTBa C OJHOM bubmuorexa [JOK
MEPEMEHHOMN U UX peIICHHE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmuorexa [JOK
MEPEMEHHOMN U UX peIIeHHE https://m.edsoo.ru/7f42c840
76 JIuHenHbIe I:IepaBeHCTBa C OJTHOU
MEPEeMEHHON U UX pelIeHHe
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOM TICPEMEHHOM 1 UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubmuoreka [JOK
OJIHOM TIEPEMEHHOM U UX PEIICHNE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MH .]'II/IHCfIHBfX HEPABEHCTB C
OJIHOI TIepEMEHHOMN U UX pelIeHHe
N3o0paxkenue pereHus
80 nHHelgHoro He;aBeHCTBa 1 UX bubmmorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
N3o00paxkenue pereHus
81 HHH6§HOFO He]faBeHCTBa U UX Bubmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
82 KonTtposnpHast paboTa no Temam
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"HepasencrBa. Cucremsl

ypaBHeHui"
bubmmoreka [{OK
I1
83 OUATHE (yHiLUH https://m.edsoo.ru/7f433c12
84 O6uactb onpeneseHus u bubnuorexa [JOK
MHOECTBO 3HAUCHUN (QYyHKIIUH https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3amanust GpyHKIMMA
86 I'padux GpyHKITIN
87 CpoiicTBa (DyHKIINH, UX
oToOpaxkeHue Ha rpaduke
88 Urenue u nmoctpoeHue rpadukoB
byHKINNA
89 [Ipumepsl rpagukoB GyHKUINH,
OTpa)KaroIIUX peanbHbIe POIECChH
0 @ZI;K:I/II/I, onmc;nlafom:e ;p;[MZIo BuGmorexa LIOK
1 ODPSTHYIO HPOTOPIHOHAIIRHLL https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 I'unepbona
bu6mmoreka [JOK
92 r 0
Hmepooia https://m.edsoo.ru/7f4343e2
bubnuoreka [JOK
93 r =x?
pacpuic pymicuith y = X https://m.edsoo.ru/7f434572
D :XZ’ = X3’ = VX’ =
94 |X|}'II;KI:(I;E3/6CKoey emeHZIe ’ Bubmiorexa LIOK
1P . P . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
[ToBTOpEHUE OCHOBHBIX MOHSATUH U BuGmmorexa [OK
95 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eH e 3HAHUH /

https://m.edsoo.ru/7f4371aa
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Bcepoccuiickas npoBepoyHas
pabota

Hrorosast KoHTpOJbHAS padoTa /

96 Bceepoccuiickas nmposBepoyHas 1 Bubmmorexa HOK
P POBCp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX OHATUN U
97 METOJI0OB KypCOB 7 U 8 KJIacCOB, 1
0000111 HNE 3HAHUI
0 H;)B(;FO(};)CHI/IG ::H(;BHI;IX H;)c}::(I)TI/Iﬁ Hu . Bu6morexa [IOK
MCT B K B u K B
S . s ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUI
0 H;)B(;FO(I))GHI/Ie :;:H(;BHZIX n;);{cs([)mﬁ u . Bu6morexa [IOK
MCT B K B u KIJI B
HOB 1P . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUI
106 [ToBTOpEeHUE OCH(;BHI;IX MOHSATHHN U . Bu6morexa [IOK
€To10 co acco
METOAOB KYpeoD UH [CIACEOP, https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
o | e |
HOB TP . ’ https://m.edsoo.ru/7f436088
000011eHNE 3HAHUI
i | e |
HOB TP . ’ https://m.edsoo.ru/7f437858
000011eHrE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HppaIoOHaIbHBIE YHCIIa, KOHEUHBIC
1 OECKOHEYHBIE JIECATUYHBIC IpOOH

MHO0%€eCTBO NEUCTBUTENBHBIX
YHUCEI; IEHCTBUTENIbHBIC YUCIIA KaK
OECKOHEUYHbBIE JIECSITUUHBIE TPOOH

BzanmHO omHO3HAUHOE
COOTBCTCTBUEC Me)Klly MHOXECTBOM
JIEMCTBUTEIIHLHBIX YHCEIT U
MHOKECTBOM TOYEK KOOPJIMHATHOM
NpAMOM

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apupMeTHIECKUE IEHCTBUSI C
IENCTBUTEIHHBIMU YUCIIAMUI

[TpubnmxkE€HHOE 3HaAUECHNE
BEITUYHMHBI, TOYHOCTH MPUOTUKECHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipuknaka v oLleHKa pe3yabTaTOB
BBIUMCIIEHUI

[Ipukuaka v oieHKa pe3yJbTaToB
BBIUMCIIEHUI

10

JInneiiHoe ypaBHeHue. Pemienue

bu6morex [HOK




YPaBHEHUH, CBOJIALLIUXCS K
JIMTHEUHBIM

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

JIuneiinoe ypaBHeHue. Pemenne

11 YPaBHEHUH, CBOJIAILIUXCS K
JIMHEHHBIM
KBaapartHoe ypaBHeHue. Penienue
12 ypalflfeHHﬁ Cyff)OJlﬂHlI/IXCﬂ K bubmmorexa [JOK
’ https://m.edso0.ru/7f43c542
KBaJpaTHBIM
KBaapatHoe ypaBHeHnue. Penienue
13 ypaliIIfeHHﬁ CprOJISIHII/IXCﬂ K Brbmiorexa LIOK
’ https://m.edso0.ru/7f43c542
KBaJpaTHBIM
14 bukBanpaTHbie ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl perieHns: ypaBHEHU
16 TpeThel U 4eTBEPTOU CTENEeHEeH
Pa3JI0KEHUEM Ha MHOYKUTEN
[Ipumepsl perieHns: ypaBHEHUM
17 TpEeThel U 4eTBEPTOU CTENeHeH
pa3JI0KEHUEM Ha MHOXKUTEITN
18 Pemenne npoOHO-paliMOHATIBHBIX bu6mmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATIBHBIX bu6mmoreka [JOK
ypaBHEHUIA https://m.edsoo.ru/7f43c9b6
20 Pemienue TeKCTOBBIX 3a7a4
anredpanvdeckiuM MEeTOJI0M
21 Permrenne TekCTOBBIX 3aa4
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anredpanvdeckuM METOI0M

22

Pemrenue TekcTOBBIX 3a1a4
aNreOpanvaeckuM METOI0M

23

KonTtposnsHas paboTa o teme

"YpaBHeHUsI ¢ 0AHOM TepeMeHHON"

24

VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEMHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
" €€ pelIeHue

27

Cucrema 1ByX JINHEWHBIX
YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

28

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C JBYMs TIEPEMEHHBIMHU
U €€ pelIeHue

29

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMs MEPEMEHHBIMHU
U €€ pelIeHue

30

Pemienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOH CTENEHU

bubnuoreka [JOK
https://m.edso0.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIpyroe — BTOPOU CTENECHU

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

32

Pemenue cucreM AByX ypaBHEHMI,



https://m.edsoo.ru/7f43d0b4
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OJHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU

Pemenne cucrem 1ByX ypaBHEHHH,

33 OJIHO M3 KOTOPBIX JUHEHHOE, a
JIPYroe — BTOPOM CTEIIEHU
I'paduueckast HHTEpIIpETAIIS
34 CUCTEMBI YPaBHEHUH C IBYMSI
TIePEeMECHHBIMHU
35 Pemrenue TekCcTOBBIX 3a1a4
anredpanvyeckumM crnocodoom
36 Pemrenye TeKCTOBEBIX 3a7a4
anredpanvdeckumM crnocooom
37 KonTponbnas paborta o teme
"Cucremsbl ypaBHEHUN"
38 qI/ICj'IOBI)Ie HEPaBEHCTBA U UX
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
40 .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
41 .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
[EPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT(EMLI J'II/IHeI‘/'IHL\I’X HEPaBEHCTB C
OJIHOY MEPEMEHHOM U UX PEIlICHHE
44 CucremMbl TUHEHHBIX HEPABEHCTB C

OJHOM NIEPEMEHHON U UX PELICHUE



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

CucreMbl TMHENHBIX HEPABEHCTB C

4 OJIHOY IIEPEMEHHOM U UX PEIICHUE
46 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK

pelieHne https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK

pelieHne https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK

pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX

pelieHue
50 KBanparHble HepaBeHCTBA U UX

pelieHue

I'paduueckas naTEepnpeTanus
51 Hng;eHCTB " CI/ICTEMpHep:BeHCTB c Bubnuorexa LIOK

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

JBYMsI IEPEMEHHBIMU

I'paduaeckas naTEpIpETALIHS
52 HEPaBEHCTB M CHCTEM HEPABEHCTB C

JBYMsI IEPEMEHHBIMU
53 KounTponbnas pabora o teme

"HepaBenctna"
54 Ksanparuunas ¢ynkmus, e€ rpadux bubnnoreka [JOK

U cBOiicTBa https://m.edsoo.ru/7f4396¢c6
55 Ksanparuunas ¢ynkmus, e€ rpadux bubnnoreka [JOK

U cBOiicTBa https://m.edsoo.ru/7f439842
56 KBagpatuunas GpyHkius, e€ rpagux bubnuoreka [IOK

U CBOWCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboa, KOOpAUHATHI BEPIIUHBEI bubnuoreka [IOK

l'[apa6OJ'ILI, OCb CUMMCTpUU

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



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

napaboJIbt

58

[Tapaboiia, KOOPAMHATHI BEPITMHBI
napadoJIbl, 0Ch CHMMETPUH
napaboJTbl

bubmmoreka [{OK
https://m.edsoo0.ru/7f43a03a

59

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napadoJIbl, 0Ch CHMMETPUH
napadoJIbl

bubmmoreka [{OK
https://m.edsoo.ru/7f43alac

60

[Tapa6osa, KOOpIMHATHI BEPIIMHBI
napaloJibl, 0Cb CAMMETPUU
mapadoJTbI

bubmmoreka [{OK
https://m.edsoo.ru/7f43a31e

61

[Tapa6osna, KOOpIMHATHI BEPIITHMHBI
napaboJibl, OCb CAMMETPUH
mapadoJTbI

bu6moreka [IOK
https://m.edso0.ru/7f43a526

62

[Tapabo:a, KOOpAWHATHI BEPIIHHEI
mapaboJibl, 0Cb CHMMETPUHN
mapadoJTbI

63

I'padukn dyaxumii: y = kx, y =kx +
b, y=k/X, y=x3, y=vX, y=|X|

64

I'paduku pynkmmii: y = kx, y =kx +
b, y=k/x, y=x8, y=vX, y=|x|

65

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

66

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

67

I'padpuxu Gynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X|

68

I'padpuxu Gynxmmii: y = kx, y =kx +
b, y=Kk/x, y=x3, y=vX, y=|X|



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

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

69 "OyHKIHAN" https://m.edsoo.ru/7f43ab84

70 [TonsTHEe YnCcIOBOM bubmmoreka [{OK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue 1oce0BaTeIbHOCTH

71 peiyppeHTHOﬁ iIbopMynoﬁ 51 Brbmiorexa LIOK

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

(dbopmyoit N-ro uieHa
Apudmernueckas u bubnuorexa [JOK

72
reoMeTpruIecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [IOK
reoMeTpUuYecKas MporpecCuu https://m.edsoo.ru/7f43f3b4
@opMyItbl N-To 4ieHa

74 apudMeTUIECKON U bubmuorexa [JOK
TrCOMETPHIECKO MPOrpecCuii, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
®opmyibl N-TO YieHa

75 apuMeTUUECKOU U bubmuorexa [JOK
rEOMETPUIECKO MPOrpecCuii, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YWICHOB
®opmyitel N-TO YiieHa

76 apupMETUYECKON U bubnunoreka [JOK
rE€OMETPUIECKO ITPOrpeCcCuid, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YWICHOB
®opmyiiel N-TO YiieHa

77 apupMeTHIeCKON n bubnuoreka [IOK
reOMETPUYECKOH Tporpeccuii, https://m.edsoo.ru/7f43f72e
CYMMBI ITEPBBIX N YWICHOB

78 ®opmyisl N-ro 4jaeHa bubnuoreka [IOK



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

apu(pMeTHIECKON U
F€OMETPUUYECKON MPOrpeECCUi,
CYMMBI IIEPBBIX N YICHOB

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

79

N300pakeHue 4iIeHOB
apu(METHIECKON 1
r€OMETPUYECKON MPOrpeECCUit
TOYKaMH Ha KOOPAVMHATHOU
IIJIOCKOCTH

80

N3obpaxenue 4ieHoOB
apudmeTuyeckoi u
F€OMETPHUYECKON MPOrpeccCuit
TOYKaMH Ha KOOPJWHATHOU
IIJIOCKOCTH

81

JIMHENHBII U DKCIIOHESHIINAIbHBIN
poct

82

CIoKHbBI€ POLEHTHI

bu6mmoreka [IOK
https://m.edso0.ru/7f43fe0e

83

CnoxHbie ITIPOLICHTEI

bu6mmoreka [JOK
https://m.edso0.ru/7f4401a6

84

KonTtponpHas padoTa o teme
"UucoBrle IIOCIeI0BaTeILHOCTH "

bu6mmoreka [JOK
https://m.edsoo0.ru/7f440418

85

[ToBTOpEHUE, 0000IICHNE 1
cHCTeMaTHu3amus 3HaHuH. 3anch,
CpaBHEHHUE, ICHCTBUS C
IENCTBUTEIbHBIMHA YUCIAMH,
YHCIIOBas psiMast

86

[ToBTOpEHue, 06001meHNe U
cucTeMaTH3aIlHs 3HAHUM.



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

IIponeHTsl, OTHOLIEHHUS, IPONIOPLUU

[ToBTOpEHue, 0600IIeHNE U

87 CUCTeMAaTH3aIHs 3HAHUM.
Oxkpyrienue, mpuOIMKEeHHUE, OIICHKA
[ToBTOpEHUe, 0600IICHNE U

88 cucTemMaTu3auus 3HaHui. Pemenue bubnuorexa [JOK
TEKCTOBBIX 337124 apu(hMETHICCKUM https://m.edsoo.ru/7f443b12
criocobom
[ToBTOpEeHue, 0600IICHNE U

89 cucTeMaTu3alnus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 337124 apu(hMETUICCKUM https://m.edsoo.ru/7f443cd4
criocobom
[ToBTOpEeHUE, 0600IIEHNE 1

90 cucTeMatusanys 3Hanui. Pemenne bu6mmoreka [IOK
TEKCTOBBIX 33724 apU(PMETHIECKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHue, 0600IICHNE 1

01 cucTeMaTu3aIys 3HaHUH. bu6mmoreka [JOK
IIpeob6pa3oBanue anreOpandecKux https://m.edsoo.ru/7f4441ca
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

92 cucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
IIpeobOpazoBanue anreOpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEHue, 0600ImEeHNE U

93 CHCTEMAaTHU3alNS 3HAHUM. bubmuoreka [JOK

[IpeoOpaszoBanme anredpandecKux
BBIPKEHUH, TOMYCTHUMbIC 3HAYCHUS

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



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

94

[ToBTOpEHue, 0600IIeHNE U
CUCTEeMaTU3alrs 3HaHH.
[IpeoOpazoBanme anredpandecKux
BBIPXKCHUH, TOMYCTUMbBIC 3HAUCHUS

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

95

[ToBTOpEHUe, 0600MIICHNE U
cucremaTusauus 3HaHui. OyHkuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKIMNA

bubmmoreka [{OK
https://m.edso0.ru/7f444c56

96

[ToBTOpEeHue, 0600IICHNE U
cucreMarn3anus 3HaHu. OyHKINN:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINNA

bubnuoreka [IOK
https://m.edsoo.ru/7f444t44

97

[ToBTOpEeHuE, 0600IIEHNE 1
cucrtemaTtusanus 3Hanu. OyHkuu:
MMOCTPOCHUE, CBOMCTBA M3yYEHHBIX

byHKINNA

bu6mmoreka [IOK
https://m.edsoo0.ru/7f44516a

98

[ToBTOpEeHue, 0600IICHNE 1
cucrtemaTusanus 3Hanu. OyHkiuu:
MMOCTPOCHHE, CBOMCTBA U3yUCHHBIX

byHKIMHA

bu6mmoreka [JOK
https://m.edso0.ru/7f4452¢6

99

[ToBTOpEeHUE, 0600IICHNE 1
CHUCTEMaTH3aIMsl 3HAHWM.
I'paduueckoe pemieHre ypaBHEHU N
1 X CHUCTEM

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

100

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMAaTH3alMsl 3HAaHUH.
I'paduueckoe pelieHre ypaBHEHUH
U UX CUCTEM

101

Hroropas KOHTPOJIbHAasA pa60Ta



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

102 O00011IeHIE U CUCTEMATHU3AIIUS

3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTara
1 Yucna v BEIYACICHUS
11 BoinmonHsATh,  couyeTas  yCTHbIE M TNHCbMEHHBIE  TNPUEMBIL,
' apudmeTnyeckue AeUCTBUS C pallMOHAIIbHBIMH YUCIIaMU
Haxomuts ~ 3HAaueHWs  YHUCIOBBIX  BBIPAXKEHHM,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYMCIICHHS 3HAU€HUH JAPOOHBIX
BBIPaKEHUH, coZiepKalluX OObIKHOBEHHBIE U JIECSITUYHBIE ApoOu
[lepexomute OT oaHOM (GopMbl 3amucu  YWcen K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO APOOb)
14 CpaBHHBATH U yIOPSAI0YNBATH PAIMOHATBHBIC YHCTIA
1.5 OKpyTaaTh yncaa
BbInONHATE MPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIECHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BhIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYpaJbHBIMH MOKa3aTeIsIMU
17 [IpuMeHsTh NpPU3HAKU JEIUMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemare  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH,  CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYKH,
1.8 OPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJIbTaThl pEIIECHUs 3agady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpPHUBAEMbBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKEeHHs
21 Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,
' OPUMEHSTH €€ B IPOLIecCCe OCBOSHHS y4eOHOTO MaTepualia
25 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOKEHUH TIPU  3aJaHHBIX

3HAYCHHUAX ICPEMCHHBIX




BrInoaHsaTh HpeO6pa3OBaHI/I$I OCJIOTO BBIPAXKCHUA B MHOTI'OYJICH

23 MIPUBEACHUEM IMOI0OOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BrinonHsaTe yMHOKEHHE OJIHOWJIEHA HA MHOTOYJIEH M MHOTOYIEHAa Ha
2.4 MHOTOWICH, TPHUMEHATH (QOPMYNIBI KBajJpaTa CYMMBI W KBajapaTa
pazHoCTH
OcyiiecTBIATh Pa3I0KeHNE MHOTOWICHOB Ha MHOXKHUTEIHN C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKH OOIIET0 MHOXHUTENS, TPYIITUPOBKH CIaracMbIX,
MpUMEHEHUsT POPMYJT COKPAIIIEHHOTO YMHOKEHUS
26 [IpuMensTh IpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEIICHUS Pa3IMUHbBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX ITPEJMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYypaJbHBIMHU IIOKA3aTEISIMU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 YpaBHEHHS ¥ HEPaBEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 MpaBuWiia Mepexo/ia OT UCXOJHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABISETCS T YUCIO KOPHEM YpaBHEHUS
35 [IpumensaTh rTpaduueckue METOAbI TIPU  PEHICHUW  JTMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupate IpuMeEpsI TIap YUCEN, SBISIOMIMXCS PEIICHUEM JTMHEHHOTO
' yYpaBHEHUS C ABYMsI TIEPEMEHHBIMHU
CtpouTh B KOOPAMHATHOM INIOCKOCTH TpauK TMHEHHOTO ypaBHEHHUSI C
3.4 JIBYMSI TIEPEMEHHBIMH; TOJB3YSACh TPapUKOM, MPUBOIUTH TPHUMEPHI
pelieHus ypaBHCHUS
. Pemate cucTemsbl ABYX JTMHEHHBIX YpaBHEHUN C JBYMsI ITIEPEMEHHBIMH,
. B TOM YHCJIC TPaQUIECKU
CocTaBiaTh U pemniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH 10 YCIOBUIO 3314, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l TIOJYyYCHHBIN pe3ynbTatT
4 Koopaunats! u rpapuku. OyHKmm
N300paxkaTe Ha KOOPIMHATHOW MPSIMOW TOYKU, COOTBETCTBYIOILIUE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaIbl, 3alHChIBaTh
YHCIIOBBIE MPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTMeuaTp B KOOPAMHATHOW TUIOCKOCTM TOYKM 1O 3aJaHHBIM

KOooOpAnuHaTam




Crpouts rpaduku nuHeiHbIX (QyHKIui. CTpouTth rpaduk QyHKIHHA Y

4.3
= [x]
OnwuceiBaTh C MOMOIIBIO (YHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHE, UEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTh 3HaueHne GpyHKINUM IO 3HAYCHHUIO €€ apryMeHTa
[lonnmmate rpaduyeckuii cnoco® TpeACTaBICHUS M aHAIN3A
4.6 nHpopmaluy, U3BIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peabHbIX MTPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYMCICHUS
Hcnonws3oBaTh  HayaJlbHble  NPEACTABICHHA O  MHOXECTBE
11 NEWCTBUTENBHBIX YHACEJ JUIsl CPAaBHEHMsS], OKPYTJIEHHUsSI U BBIUMCIICHUH,
' n300pakaTh [JEMCTBUTENIbHBIE YHUCIIA TOYKAMHU Ha KOOPAMHATHOU
NpAMOM
[IpumensaTs noHATHE  apU(METHYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBaJpaTHblE KOPHHU, MHCIOJAB3Yyd HpPU HEO0O0XOAUMOCTH
' KaJbKYJIATOP, BBIIOJHATH IPEOOPA30BaHUs BBIPAKEHUH, COAEPIKAILIUX
KBaJ[paTHbIE KOPHH, UCIIOJIb3Ys CBOMCTBA KOPHEH
r Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
. JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpandeckue BbIpaKECHUS
[IpuMeHATh MOHATHE CTENEHU C LENbIM I0KA3aTeleM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXKAIUX CTENEHH C LEIbIM
NI0Ka3aTesneM
BbINONHATE  TOXAECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIDKEHUII HAa OCHOBE IPABMUJ JEHCTBUM HAJ MHOTOWIEHAMH U
anreOpandeckuMu ApoOsiMu
2.3 PacknanpiBaTh KBaJpaTHbBIN TPEXUIEH HA MHOKUTEIN
2.4 [IpumensTh mpeoOpa3zoBaHUsl BBIPAKEHUH IS PELICHHs Pa3IMYHbIX




3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate nuHeiHBIE, KBaJpaTHbIE YpaBHEHUS U  pallMOHAIbHBIC
3.1 ypaBHEHUSI, CBOISIIMECS K HUM, CUCTEMBI JIBYX YpPaBHEHUU C JABYMsI
nepeMEHHBIMHU
[IpoBoauTe mpoCTEMIINE WCCIECIOBAHUS YPaBHEHUM U CHCTEM
3.9 ypaBHEHWH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduuecKux
' npeAcTaBieHuil (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIM CUCTEMA
ypaBHEHUH PEIICHHS, €CITU UMEET, TO CKOJIBKO, U MpoYee)
[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amauu K e€
33 anredpanvdecko MoOJIeNM € MOMOIIbIO COCTABJIEHUS YPaBHEHMS WU
' CHUCTEMBl  ypaBHEHUH, WHTEPNPETUPOBATh B  COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4M IMOJTyIEeHHBIN Pe3yabTatT
[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OIICHKH,
3.4 pelarh JIMHEHbIE HEPABEHCTBA ¢ OJHOW MEPEMEHHOM U UX CUCTEMBI,
' JaBaTh  Tpa@UYECKyr0  WJLTIOCTPAIMIO  MHOXKECTBA  peIIeHUi
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIIUN
[lonumath ¥ HCMONB30BaTh (PYHKIUMOHAIBHBIE TOHATUS U S3BIK
i1 (TepMHUHBI, CHUMBOJIMYECKHE OOO3HAYEHUS), ONPEICIATh 3HAYCHHUE
' (GyYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOICTBA (PYHKIHU
o e€ rpaduky
Crpouts rpaduku 3neMeHTapHbIX PYHKIUN BUA:
4.2 y = k/x
, Y =X%, ¥y = X8 y = [x|, onuchIBaTh CBOMCTBA YHUCIOBON (DYHKIUU MO €&
rpaduky
9 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BeIUMCIEHUS
11 CpaBHHMBaTh W YNOPSAAOYMBATH PALMOHAJIBHBIE U HPPALHOHATBHBIE

qucia




1.2

BremonaaTs apI/I(bMeTI/I‘ICCKI/IC IIGﬁCTBPISI C pallMOHAJIbHBIMH 4YHCJIaMHU,
coyucTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHHUA C

HppaluOHAJIbHBIMHA YU CJIaAMU

1.3

HaxomuTe 3HaueHusi cTeneHel ¢ LEJbIMUA IOKa3aTeliIMU U KOPHEH,

BBIYUCIIATH 3HAYCHHN S YHUCIIOBBIX BI)Ipa)KeHI/If/'I

1.4

OprrJI?ITI) Z[GﬁCTBI/ITCJIBHbIC 4qunciia, BBIIOJHATh HPUKUAKY pE3yiibTaTa

BBIYHMCIICHUH, OLIEHKY YHMCIIOBBIX BBIPAKEHUI

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBaJApaTHBIE YPAaBHEHHUs, YpPAaBHEHMS,

CBOJSIILIMECS] K HUM, IPOCTENIINE TPOOHO-pallMOHAJIbHBIE YPaBHEHUS

2.2

Pemrate cucreMsl IByX JUHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SBIIECTCS

JIMHENHBIM

2.3

Pemate TexcToOBBIE 3adaud alreOpanuecKuM CIIOCOO0OM C MOMOIIBIO
COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMBI JIBYX YPAaBHEHHH C JBYMs

NEPEMECHHBIMHA

2.4

[IpoBoauTh mpocCTEWIlIME HCCIENOBaHUS YpPAaBHEHHH H CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TrpaduuecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBINBaTh, UMEET JIM YpaBHEHUE WU

CUCTEeMa YpaBHEHUU pellIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate JIMHEHHBIE HCPaBCHCTBA, KBaapaTHbIC HEPaAaBCHCTBA,
I/1306pa)I(aTb PEIICHUC HEPABCHCTB HaA YHCIIOBOM HpHMOﬁ, 3aI1MChbIBaTb

peICHUEC C TIOMOIIbKO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAOIIHUEC KBAaApPaTHOC HCPABCHCTBO, I/1306pa)KaTL PCUICHHC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUC C

IMOMOIIBIO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

Pacno3HaBath (bYHKI_[I/II/I HN3YUCHHBIX BHUJIOB. IToka3wIBaTh
CXCMATHYCCKHU PACIIOJIOKCHHUC Ha KOOpI[HH&THOfI IIJIOCKOCTH I‘pa(bI/IKOB

¢bynkuuit Buna: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocrtu ot




3HaYeHUH K03()(HUIIMEHTOB, ONIMCHIBATh CBOMCTBA (PYHKITHIA

IIoka3sIBaTh CXCMATHUYCCKN  PACHOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

3.2 II0CKOCTU TpadukoB (yHKIUH Buma Y = YX, Y = |X| U ONHCHIBATH
CBOWMCTBA (DYHKITHIA
Ctpouth ¥ wu300paaTb CXEMaTHYECKHM TpaduKd KBaJPATHUYHBIX
3.3 (yHKIUH, ONMUCHIBATH CBOWMCTBA KBAJIPAaTUYHBIX (YHKIUH IO WX
rpadukam
Pacnio3naBare KBaJpaTH4HYIO (YHKOHIO TIO0 (GOpMyle, MPHBOIUTH
3.4 MpUMEpPbl KBAJPAaTUYHBIX (YHKIUM M3 pealbHON >KU3HH, (PU3UKH,
reOMETPUH
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
i1 Pacnio3naBate apuMETHYECKYIO ¥ TEOMETPUIECKYIO ITPOTPECCHH TTPH
. pa3HBIX crioco0ax 3agaHus
BEIMONHATE BBIYMCICHUS C HCIOJB30BaHUEM (GOPMYI N-TO dYieHa
4.2 apumMeTHyecKoil U reoMeTpUYecKOl MPOTrpecCcHii, CyMMbI HEPBBIX N
YJICHOB
43 N306pakaTh 4ieHbl MOCIEI0BATEIBHOCTH TOUYKAMHM Ha KOOPIMHATHON
' IJIOCKOCTH
Pemare 3amauu, CBA3aHHBIE C YUCIOBBIMHU IOCIEIOBATEIbHOCTSIMH, B
4.4 TOM UHCIIE 3aJaud U3 PpeIbHOW JKU3HU (C HCIOJIb30BAaHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BEIYACICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsiTHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
YHOPSAI0YMBAHNE PALMOHAIBHBIX YHCET
19 Apudmernueckue AeHCTBUS C pallMOHAJIBHBIMU YUCIIaMU. Penienue 3anad us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpoOu
13 Crenenp C HaTypaJbHbIM IIOKa3aTeJeM: OIpeleleHrne, mpeoOpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMpE/eNICHNUs, 3aIUCh OOJIBIINX YUCE
14 [IpouieHTsI, 3amuch MPOLEHTOB B BHJE ApoOU U JIpoOU B BUJE MPOILIEHTOB.
' Tpu OCHOBHBIE 33aJ]Ja4M HA MPOLEHTHI, PELICHUE 3a7a4 U3 PEATbHON TPAKTUKHU
L5 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, DPA3JOKEHWE Ha  MHOXHUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM uHcle Ipsmas HM  oOparHas
' IIPONIOPLIHOHAIBHOCTH
2 AnreOpandeckue BbIpaXEHUs
21 IlepemeHHbIE, YUCIOBOE 3HAYCHHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHue 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BUIE (OPMYIIBI.
' Beruucnenus no popmynam
o IIpeoOpa3oBaHnue  OyKBEHHBIX  BBIPDOKEHHH,  TOXJIECTBEHHO  pPAaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU € HATYPAIBHBIM [10Ka3aTeIEM
25 Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Clo)keHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOYJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
. ®opmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTEIN
3 YpaBHEeHUA
31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IpaBwia NpeoOpa3oBaHUS YpaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUI
3.2 JIuneliHOE ypaBHEHHME C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO




YPaBHEHUS, PEILICHNUE JIMHEUHBIX YPAaBHEHUN

CocraBieHue ypaBHEHUH IO YCIOBHUIO 337auyu. PelieHue TEKCTOBBIX 3a/1ay C

33 IMOMOILbIO YPABHEHHI
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TPOMEKYTKH. PaccTosiHue Mexay IByMs TOUKAMHU KOOPAUHATHOU
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. AOcmuicca u opAMHATA
' TOYKH Ha KOOPJMHATHOM IIOCKOCTH
W [Ipumeps rpadukoB, 3agaHHbIX GopMmyiaamu. YTeHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. 'paduk pyakouu y = [x|
A7 I'padudeckoe pemieHne IMHEHHBIX YPaBHEHHH H CHCTEM JIMHEHHBIX
' YPaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 371eMEHT COACP/KAHUA
1 Yucna u BBIYUCIICHUSA
11 KBangpatHslii kopeHb u3 uucna. IloHatue 00 uHppanMOHAIBHOM 4YHCIIE.
' JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEl
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEH W HUX NpPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U BBIYMCIECHUSAM. JeHCTBUTENbHbIE
qucia
1.3 CreneHs ¢ 11e7bIM MOKazaTesneM U e€ cBoiicTBa. CTaHAapTHAs 3allUCh YUCIIa
2 AnreOpanyeckue BbIpaXKeHUS
2.1 KBanpaTtHslil TpéxuiieH, pa3iokKeHne KBaApaTHOTO TPEXUICHA HA MHOXKUTENN
2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoi ApoOu
2.3 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JACTICHUE alreOpandecKux Ipooeit




24

ParnmonanbHbIe BRIpaXKEHUS U UX TPeoOpa3oBaHue

3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocteiimme qpoOHO-palMOHATIBLHBIE YPAaBHEHHS
I'paduueckas mHTEpNpETaNUsl YPaBHEHUN C JBYMSI NMEPEMEHHBIMH M CUCTEM
3.4 JMHENHBIX YpaBHEHHU C ByMs nepeMeHHbIMU. [IpuMepsl pemienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CrocoooM
3.6 UmncnoBble HEPaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 DyHKIIUA
41 [Tonsatue ¢yakuun. OOmacTh ompeneneHUs W MHOXXECTBO 3HAYCHUH
' ¢dyakuun. CriocoObl 3a1aHust QYHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKImu 1o e€ rpaduxy
4.3 [Tpumepsl rpadmkoB GYHKIHI, OTPaXKAIOUIUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OMNUCHIBAIOIIME NPSIMYH0O M O0OpaTHYIO MPONOPLHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU Y =X?, y = X3
4.6 Oynkuuu y = [IX, Yy = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHUI
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uucna ¥ BEIYMCICHUS
11 PanpoHaneHble yKcna, HppalMOHANbHBIE 4YHCIIA, KOHEYHble U OECKOHEUHbIE
. JIECSITUYHBIE POOU
1.2 MHOX€eCTBO AEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHbIE YUCIIA KaK OECKOHEUHbIE




JACCATUYHBIC [[pOGI/I. Bzaumuo OJJHO3HAYHOC COOTBCTCTBUC MCKAY MHOXKCCTBOM

JEMUCTBUTENBHBIX YMCEN U KOOPAMHATHOU npsiMoil. CpaBHEHUE IEHCTBUTEIIBHBIX

qucel
1.3 Apudmernueckue ASUCTBUS ¢ ICHCTBUTEILHBIME YUCIIAMU
N3mepenust, npubOImKeHus, oNeHKH. Pa3Mepbl 00BEKTOB OKPYKAMOIIECTO MHUPA,

v JUITATEIHHOCTh TPOIIECCOB B OKpykawmeM wmupe. [IpubmmkéHHOE 3HAYCHUE

' BEIIMYUHBI, TOYHOCTH Npuoamxkenus. Okpyriaenue uncen. [Ipukuaka u oneHka
PE3yJIbTaTOB BHIYMCICHHI

2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 YpaBHEeHUsI C OAHOM MEpeMEeHHON

2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM

2.3 KBagpatHoe ypaBHeHMe. Pernienue ypaBHeHNH, CBOIAIINXCS K KBaIPAaTHBIM

24 bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs yYpaBHEHHM TpEeTbed U
' YeTBEPTOU CTENEHEN Pa3IOKEHUEM Ha MHOKHUTENN

2.5 Pemenne npoGHO-paiioHaIbHBIX YPaBHEHUHN

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux

2.8 Pemenue cuctemM AByX TMHEHMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU

29 Pemienue cucteM NIBYX ypaBHEHHMi, OJJHO U3 KOTOPBIX JIMHEHHOE, a JPYyroe —
' BTOPOU CTENEHU

2.10 I'paduaeckas nHTEpIpETALMS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMH

2.11 Pemrenne TeKCTOBBIX 33724 alNreOpandecKuM CIocoOoM

2.12 YuciioBble HEpaBEHCTBA U UX CBOMCTBA

2.13 Pelienne nuHeNHBIX HEPABEHCTB C OJJHOM MEpPEMEHHON

2.14 Peuienne cucrem TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM

2.15 KBanparHbeie HepaBeHCTBA

216 I'padmyeckas uHTepmperanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
. NepEMEHHBIMU
3 OyHKIMH

31 KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabGona, koopauHATHI
' BEPILHHBI TapaboIIbl, 0Ch CAMMETPUHU MapadOIIbI

3.2 I'paduku Gynkimii y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduku Gynkimit y=Kk/x, y = x® u ux cBoiictea




3.4

I'paduxu QyHKIMIA , ¥ KX CBOHCTBA

4 Yucnossle OCIIEI0BATEILHOCTH

41 Omnpenenenue u cocoObl 3aJaHUsl YUCIOBBIX IOCIIEAOBATEIbHOCTEH. 3aqaHne
' MIOCIICZIOBATEIILHOCTH PeKYppEHTHOM (hopmyItoit U popmysoii N-To wieHa

42 Apudpmernueckas mporpeccus. Dopmynasl N-ro  wieHa apuPMETHUIECKOM
' IIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccuss. Popmynsl N-ro  WIEHA T'€OMETPUUYECKON
' MIPOTPECCUN, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkeHne uneHOB apu(pMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA POCT

4.5 CnosxHbIe MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX IMPU PELIEHUH
3aJa4; yMEHHE HCI0JIb30BaTh IrpagUuecKoe MPeICTABICHHE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBINM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUid KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YKCIA, NPEJCTABIATH 4YHUCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKpYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTEleHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQ)KEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/Jad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a1ad U3 APYrux
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBl CYyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYI', HAJIOT'H, 3a1a4U U3 obmactu YIIpaBJICHUA JIUYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (UTypa, TOUYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesiorpaMM, poMO, TPSMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB
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YMeHne omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE pPacrlo3HaBaTh PABEHCTBO, CHUMMETPHUIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe
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YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MeEpbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH
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YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIBHOMY OITMCAHHIO
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YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PCHICHHA 3aJda4, B TOM YHCIC H3 JPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU
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YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC M3BJICKATD, HUHTCPIIPETUPOBATDH n Hp606pa3OBBIBaTB




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIy4dailHbIA ONBIT (CaydalHbIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJOM OpraHM30BaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX
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YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky enuMOoCTH HEbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MEePUOANYECKUE APOOH

13 PanmonaneHubie  uucia. ApudMeTHyYeCcKHE ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenpHple uYnciia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYMHOCTHU
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



