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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHHS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PaCCyKIeHUs, 0000IIeHIEe W KOHKPETU3aINI0, a0CTparupoBaHue M
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mnporpaMmbl yueOHOTO Kypca «Amredpa» i OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX CcoAaepKaTelbHO-METOAMYECKUX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro kypca «AsreOpa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «Anrebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MPEACTABICHUA O JACHCTBUTEIBHOM 4YHCIIE. 3aBEPLIICHHWE OCBOCHHSI YHCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAaHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHMs MPOLECCOB H
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cUMBOJIbHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUsl U UCCIIeIOBaHUs Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUUN B MPUPOIE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUH O POJIM MAaTEMAaTUKHU B PAa3BUTUU IUBWIN3AIUN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
KJ1acce — 102 yaca (3 yaca B HEJIETIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMK YuciIaMU. PemieHue 3ajad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON TPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEKy BEIMUYNHAMU B BUIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOKHTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (GOPMYIAMHU.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM noKaszaTeneM U e€ cpoiictBa. CTaHapTHas 3alKCh YHCIIA.

AJire0panyvecKne BbIPaKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHME, YMHOXXEHHUE, JCJIeHHE airedpandyeckux JpoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanvs ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuu. Yrenne cBoicTB GyHKIMU 1o €€ rpaduky. Ilpumepsi
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JI€HCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYHMHBI, TOYHOCTH NMpUOIKeHus. OKpyTIIeHHE
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHrsl ypaBHEHUN TPEThEW U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPAaBHEHHUM C ABYMS IIEPEMEHHBIMU. PellieHne CUCTEM ABYX YPaBHCHUU,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUHA

KBagpatnunas ¢ynaknus, e€ rpaduk m cBoiicTBa. [lapabGoma, KoopawHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pEKyppeHTHOH (popMynol U Gopmysoil N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIBHBIA POCT.
CnoxHeie IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyX JACHHUH, YMEHUIO BHUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTUYECKOW HayKd Kak cdepsl ueIoBEeUecKOil
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryiaspHas ¢uznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPYKAIOIIEH Cpeabl, IMJIAHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWUH, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHHUMATD
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccu(UKaIMi, OCHOBaHUS /i OOOOIIEHWS W CpaBHEHUS, KPUTCPUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, AAHHBIX, HAONIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (IpsIMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMOCO0 pelleHus y4yeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpOIECCa, a TaKKE BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
MHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Win chopMyIupOBaHHBIM CAMOCTOSITEBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy pelieHus 3a/1a4i, KOMMEHTHUPOBATh MOJTYyUYEHHBIN pe3yIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYXKUBATh Pa3IMUMe W CXOJCTBO ITO3HIIHH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 33714 MPE3CHTAIIMM U OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PelIeHUs 3afadd (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHUS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peuieHrus MaTeEMaTUYEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa AEATEIBHOCTH MOCTABJICHHOW LIEJIN
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueras YCTHbIE W MHUChMEHHBIE MPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OoT OfHOM (OPMBI 3amucHU 4YUcel K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOTHATh TPUKUJIKY U OIEHKY PE3yJIbTaTa BIUUCICHUH, OIEHKY 3HAUYCHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B mpoliecce OCBOCHHS Y4eOHOr0 MaTtepuaa.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[TpumensTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS PAa3INYHbBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUsS C OLHOW MEPEMEHHOM, NPUMEHss IIpaBUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SBISIOMIMXCA PEIICHHUEM JMHEHMHOTO
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quclie rpaguuecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(HOPMALIMIO U3 IPaUKOB peaJbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
yucen JJi CPaBHEHUs, OKPYTJICHUSI U BBIYUCICHHM, H300pakaTh JI€MCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUN, COAEpXKAIIUX KBaJApaTHbIE KOPHHU, MCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIUX CTEIICHH C IETBIM ITOKA3aTEIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMs BEIPAXKCHUN JJI PEIICHUS PAa3IMYHbIX 337124 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOUTE TIpOCTEHIIINE UCCACAOBAHUS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHUS WJIM CHCTEMbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM TNEPEeMEHHOW M WX CHCTEMbI, J1aBaThb
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, OfpeIeNaTh CBOMCTBA (DYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxomute 3HaueHuss CTeneHEM C LEIbIMHA I[IOKa3aTelsIMU W KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIIINEe TPOOHO-paIlMOHATBLHBIC YPABHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUH C IBYMsI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, H300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMHCHIBATh CBOWCTBA KBAJPATUYHBIX (DYHKIHI MO UX TpaduKam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONTHATS  BBIYHCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIIECIOBATEIBHOCTSMHU, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsbl
bubmmoreka [IOK
Yucna v BeIunciieHus. PalimoHaibHbIE
1 25 1 https://m.edsoo.ru/7f415b9
qucna
0
bu6moreka [IOK
2 AnreOpandecKkrie BRIpaXKeHHS 27 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
3 VYpaBHEHHs 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKIIIN 24 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
5 [ToBTOpEeHUE M 0000IICHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af
8
Yucna u BeraucieHus. CTENeHb ¢ eTbIM bubmiorexa HOK
2 ' 7 https://m.edsoo.ru/7f417af
MoKa3aTeaeM 8
bu6moreka [IOK
AnreOpandeckue QKCHUSI.
3 P COPATICEITHE BRIpAEHIA 5 1 https:/m.edsoo.ru/7f417af
KBanpaTHbiii TpéXuiieH g
AnreOpanveckre BHIPaKEHUSI. bubmorera [IOK
4 15 1 https://m.edsoo.ru/7f417af
Anrebpaundeckas 1po0b g
VYpaBHeHuUs 1 HepaBeHCTBA. KBaipaTHbIe bubmorexa LOK
5 P ) 15 1 https://m.edsoo.ru/7f417af
ypaBHEHUS g
bubmuoreka [JOK
VYpaBHeHus ¥ HepaBeHCTBA. CHCTEMBI
6 . 13 https://m.edsoo.ru/7f417af
ypaBHEHUM g
bubnuoreka [JOK
7 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af
8
b K
8 OyHkuuu. OCHOBHbBIE IOHATUS 5 nommotexa 10

https://m.edsoo.ru/7f417af



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
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

8

bubnuoreka [IOK

9 Oynkuuu. Yucnaosble GyHKINUN 9 https://m.edsoo.ru/7f417af
8
bubmmoreka [{OK
10 [ToBTOpenue u 00obIIEHNE 6 https://m.edsoo.ru/7f417af
8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Uucna v Beruncienus. JleicTBUTEbHBIE bubmorera [JOK
1 ’ 9 https://m.edsoo.ru/7f419d0
qHcIa 8
VYpaBHEHNS 1 HEPABEHCTBA. Y PAaBHEHMS C bubmorexa HOK
2 paph pat 7P 14 1 hitps://m. eds00.ru/7f419d0
OJTHOU TIepEMEHHOM g
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubmiorexa HOK
3 P . P ) 14 1 https://m.edsoo.ru/7f419d0
ypaBHEHUH g
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d0
8
bu6mmoreka [JOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419d0
8
bubmuoreka [JOK
6 YwucnoBbie MOCIIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d0
8
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT bubmorexa LIOK
7 P ’ ’ 18 1 https://m.edso0.ru/7f419d0
3HAHUH g
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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
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
KosmnuecTBo yacos i DJIeKTPOHHbIE
ara
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI A
pecypcsbl
1 [loHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeHCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1
palnMoOHAIBbHBIMU YUCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palnMoOHAIBbHBIMU YUCIIAMU
6 ApubdmMernueckue TeUCTBUS C 1
panMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, yrnopsIouuBaHue 1
palnMoHaIBHBIX YUCET
8 CpaBHeHue, yrnopsI0uuBaHue 1
palnMoHaIbHBIX YHCET
9 CpaBHeHue, yrnopsI0uuBaHue 1
palnMoHaIbHBIX YHCET
10 CreneHb ¢ HaATYpaJbHBIM 1 bubnunoreka [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalIbHBIM 1 bubnuoreka [IOK



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

noKa3arejieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaATYpabHBIM bubnuorexa [JOK
MoKazaTelieM https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HATYpaJbHBIM bubnuorexa [JOK
MoKazaTelieM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalIbHBIM
MmoKasaTelieM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 peaTbHOM MPAKTHKU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PeaTbHOM MPAKTUKA
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATHbHOUN MPAKTUKH
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
19 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
20 [Ipu3Haku 1e1MMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEJIU HATypAJIbHBIX YUCET
21 Peanbnsbie 3aBucumocTtu. [Ipsamas u
oOpaTHast MPOMoOPIUOHATBHOCTH
29 Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHasi MpOMoPIUOHATBHOCTH
23 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. llpsamas u

O6paTHaSI MMpOIMOPIUOHATIBHOCTH



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

KonTtposnsHas paboTa o teme

25 n "
PanmonanbHbie uynciia
26 bykBeHHBIE BRIpaKESHUS bubmmorera [JOK
YK P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyITsl
29 [Tepemennsbie. JlomycTrMBbIe 3HAYCHUS
TIePEMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
30 BBIPAKEHUH, pACKPBITHE CKOOOK U bubmorexa TOK
P > PACKD https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOI0OHBIX CITAraeMBIX
[IpeobpazoBanue OYKBEHHBIX
31 BBIPAKEHUH, pACKPBITHE CKOOOK U bubmorexa OK
P > PACKD https://m.edsoo.ru/7f41fd70
MIpUBEACHUE MOTOOHBIX CIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK U
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, paCKPBITHE CKOOOK U
MIpUBEACHUE MOOOHBIX CIaraeMbIX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
35 CBoJiCcTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
IoKasareneM https://m.edso0.ru/7f4218be
37 MHoOro4neHsI bu6mmoreka [JOK



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

https://m.edsoo.ru/7f42276e

bu6mmoreka [{OK
38 M

HOTOTICHE https://m.edsoo.ru/7f422930

39 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8

41 CrnoxeHue, BRBIUUTaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

42 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

43 @opMyIbl COKPAIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a

m DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edso0.ru/7f424fd2

47 DopMyJIbl COKPAILIEHHOTO bubnunoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxxeHne MHOTOYJICHOB Ha bubmuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312

49 PaznokeHre MHOTO4YICHOB Ha bubmuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe

50 PaznoxeHre MHOTOYICHOB Ha bubnuoreka [JOK

MHOXHTCIIN

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

ol
MHOXHUTEIHN
59 KoHnTponsHas pabora 1o Teme
"AnreOpandecKue BhIpaAKCHHS"
VYpaBHeHue, paBuia
53 peoOpa3oBaHus YpaBHEHUS,
PaBHOCUJILHOCTh YPABHEHHI
JIuHeitHoe ypaBHEHHE C OJTHOM
o4 MIEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuneitHoe ypaBHEHHE C OJTHOU
55 TIEPEMEHHOM, PEIIeHUE JTUHEHHBIX bubmorexa TOK
P o P https:/m.eds00.ru/7f420482
ypaBHEHUM
JIuneitHOe ypaBHEHUE C OJTHOM
56 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUH
57 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f42064e
58 Pemienne 3a1a4 ¢ moMoIpio bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemenue 3a7a4 ¢ MOMOIIBIO bubmuoreka [JOK
YPaBHEHUN https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHHE C ABYMS bubnuoreka [IOK
MIEpEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeliHOE ypaBHEHHE C ABYMS bubnuoreka [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
https://m.edsoo.ru/7f427c32

NEpEMEHHBIMH U €ro rpaduk

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

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM

bu6mmoreka [{OK

63 C IBYMs IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema ByX JTUHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMU
65 Cucrema ByX JTUHEHHBIX YpaBHEHHH
C ABYMsI TIEPEMEHHBIMH
66 Cucrema ByX JTUHEHHBIX YpaBHEHHH
C ABYMsI TIEPEMEHHBIMH
67 Pemenne cucrem ypaBHeHHH bubamorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHeHHI bubamorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHHI bubmorexa TOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHeHHI
71 Pemenne cucrem ypaBHeHUI
79 KonTtponpHas padoTa o teme bubnuoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edso0.ru/7f421044
73 Koopaunata Touku Ha npsMoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HHCIIOBbIE MPOMEKY K1 https:// m.edsocl)l. ru/7f41dff2
75 YucnoBele IPOMEXYTKH
76 Paccrosnne mexay 1ByMsl TOUKaMU
KOOPAMHATHOU MPSAMON
77 Paccrosnne mexay 1ByMs TOUKaMH



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOPAMHATHOU NPSIMOK

[IpsimoyrosnbpHas cucreMa KOOpAUHAT

bu6mmoreka [{OK

;
8 HAa IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyroipHas cucTeMa KOOpAUHAT bubnuorexa [JOK
HAa IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKoB, 3aJaHHBIX bubnnorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3aaHHBIX bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepst rpadmkoB, 3aJaHHBIX
bopmynamu
83 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Utenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
bu6mmoreka [IOK
85 II
OHATHE (yHKLIH https://m.edsoo.ru/7f41ef06
86 I'paduk dyaxmm
. . bu6mmoreka [IOK
87 C
BofCTBa Qynicuuit https://m.edsoo.ru/7f41f078
. . bubnuoreka [JOK
88
Cofictsa pyniuii https://m.edsoo.ru/7f41f1fe
bubmuoreka [JOK
89 Jluneit
uHcHias QyniL https://m.edsoo.ru/7f427282
N bubmuoreka [JOK
90 JI
uHcHiias pyniLs https://m.edsoo.ru/7f427412
91 IToctpoenue rpaduka JIMHEHHOM bubnuoreka [IOK



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

GbyHKITII

https://m.edsoo.ru/7f426d1le

92

[MocTpoenue rpaduka TMHEHHON
GbyHKITIT

93

I'padux pynkmmm y =[x|

94

I'padux pynkmm y =[x|

95

KonTponsHas pabora no teme
"Koopnunats! u rpapuku. OyHkuun"
/ Becepoccuiickast mpoBepoYHast
pabota

bubmmoreka [IOK
https://m.edsoo.ru/7f41f50a

96

Nrorosas koHTposibHas padoTa /
Bcepoccuiickas mpoBepouHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUM

98

[ToBTOpEHME OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Kjacca, 00001eHnne
3HAHUH

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

99

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUN

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

100

[ToBTOpEHNE OCHOBHBIX TOHITHH H
METOJI0B Kypca 7 Kiacca, 00001enue
3HAaHUU

101

[ToBTOpEHNE OCHOBHBIX MOHITHI 1
METO/JIOB Kypca 7 Kiacca, 060011eH1e
3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

HOBTOpeHI/IC OCHOBHBIX ITOHATHH U

bu6mmoreka [JOK



https://m.edsoo.ru/7f426d1e
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

METO/JIOB Kypca 7 Kjacca, 000011eHme
3HAHUM

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://m.edsoo.ru/7f42a900

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypchl
1 KBanpaTHbIii KOpeHb U3 YHCIIa 1 brbmmorexa [OK
AP p https://m.edsoo.ru/7f42d452
bubmmoreka [{OK
2 [TorsiTHE 00 MPPATMOHATHEHOM YHCIIC 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsaTuaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTIKEHUS 1
HUPpAIMOHAIBHBIX YHCET
JleticTBUTEIIbHBIC YHCIIA 1
CpaBHEHHE ACUCTBUTENBHBIX YHCEI 1
CpaBHeHHE ACUCTBUTENBHBIX YHCEI 1
8 ApubMeTnuecKnii KBaIpaTHBIN 1
KOpEHb
9 VYpaBHeHHe BUAA X* = a 1
10 CpoiicTBa apupMETHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edso0.ru/7f42d862
1 CpoiicTBa apuPMETUUECKUX 1 bubnnoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
N bubnuoreka [JOK
12 BBIpAXKEHUH, COJIepKaIuX 1

KBaJApAaTHBIC KOPHU

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[IpeoOpa3oBaHme YUCIOBBIX

13 BBIPKECHUH, COACPKAIINX bubmmorexa HOK
p ’ p https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[TpeoOpa3oBaHme YUCITOBBIX
14 BBIPAXKECHUH, COJIEpKAIINX bubmorexa LHOK
p » coneprRantt https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeobpazoBaHue YUCIOBBIX
15 BLII) a)KI;HI/Iﬁ coJieprKaInx brmmorexa [OK
P > COnCPXAtl https://m.edso0.ru/7f42e262
KBaJpaTHbIE KOPHU
bu6moreka [IOK
16 CrerneHp C MeNbIM TIoKa3aTeneM
https://m.edsoo.ru/7f4354a4
CranzapTHas 3anMch YHUCIA.
Pa3mMepsr 00BEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD MPOIIECCOB B
OKPYXKAIOIEeM MHUPE
18 CBoMCTBa CTENICHHU C IEIbIM bubnmuoreka [JOK
rokasaTejiemM https://m.edso0.ru/7f435648
19 CBoMCTBa CTENICHHU C IEIbIM bubnuorexa [JOK
rokKasaTesiemM https://m.edso0.ru/7f435648
20 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
rokKasaTesiemM https://m.edso0.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
IoKasaTreleM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTEIEHHU C IEJIbIM bubnuoreka [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f435ed6
23 KBanpaTsslii TpExuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

24

KBagpartHslii TpEXxuineH

o5 Paznoxenune kBaspaTHOro bubnuorexa [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXWIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KoHnTponsHas pabota no temam
27 "KBanparusie kopHu. CTeneHu. brbmmorexa [OK
Kpaapatasiii pexanen” https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
28 Adrebpairieckas Apod https:// m.edSO(I)_.[ ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIpaKeHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOSIINX B
anreOpandecKre BhIPaKCHUS
31 OCHOBHOE CBOMCTBO bubnmuoreka [JOK
anreOpandecKoit 1poou https://m.edsoo.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpatuerie apodeit https:// m.edsoc%.I ru/7f430a8a
. bubmuoreka [JOK
33 Coxpaerie apodeit https:// m.edsocl)l. ru/7f430f44
. bubmuoreka [JOK
34 Coxpawenne apobeit https:// m.edsocl)l. ru/7f430f44
35 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JIeJieHne anreOpandeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubmorexa HOK

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeNICHHE anredpandeckux apooei

37 CnoxeHnue, BBIUYUTAaHUE, YMHOKEHHE bubnuorexa [JOK
U JeTieHue alredpandeckux apooei https://m.edso0.ru/7f4318c2
38 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
U JIeJICHHE anreOpanveckux apooei https://m.edsoo.ru/7f431a20
[IpeobpazoBaHue BhIpaKEHUH,
39 cojiep KaIuX aareOpandecKkue bubmorera [JOK
P P https://m.edsoo.ru/7f43259c
npobu
[IpeobpazoBaHue BhIpaKEHUH,
40 COJIepIKaITUX alredpandecKue bubmorera [JOK
P https://m.edsoo.ru/7f432736
Ipoou
[IpeobpazoBaHue BhIpAKEHUH,
41 coaeprKaIIuX arreopandecKue bubmorera [IOK
Aepam P https://m.edsoo.ru/7f432736
Ipoou
42 KonTtponsHas paboTa o Teme bubnuoreka [IOK
"Anrebpanyeckasi 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BafIpATHOE ypaBiicHie https://m.edsoo.ru/7f42eela
44 HenonHoe KBaipaTHOE ypaBHEHHUE bubmorera [JOK
i P https://m.edsoo.ru/7f42eela
45 HenonHoe KBajipaTHOE ypaBHEHHUE bubmotera [JOK
P P https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaJIpaTHOTO bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnuorexa [JOK
49 Teopewa Bitera https.// m.edSO(I)_.[ ru/7f42fef0
bubnuorexa [JOK
>0 Teopema Brtera https://m.edSO(I)_.[ ru/7f430076
51 Pemrenne ypaBHeHUH, CBOAIIMXCS K bubnuorexa [JOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHH, CBOIAIIMXCS K bu6mmoreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1pobHO- bubnuoreka [IOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1po6HO- bubnuoreka [IOK
palMoOHAIbHBIE YPABHEHUS https://m.edsoo0.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBIO KBAJPATHBIX YPaBHEHUMN https://m.edsoo.ru/7f42f75c
56 Pernienne TeKCTOBBIX 3a/1a4 C bubnuorexa [JOK
MOMOIIbIO KBAJPATHBIX YpaBHEHUI https://m.edso0.ru/7f42f8f6
57 KonTtponpHas padoTa o teme bubnuoreka [JOK
"KBanpartusie ypaBHeHUS" https://m.edso0.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro Ipaduk,
MIPUMEPHI PEICHUs ypaBHEHUH B
LEBIX YUCIIaX
JInneliHOE ypaBHEHUE C IBYMs
59 MePEeMEHHBIMH, €r0 Tpaduk,

MPUMEpHI pellIeHUs] YpaBHECHH B
LEJIBIX YUCIIax



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

60

JIuneliHOE ypaBHEHHE C IBYMS
NepEeMEHHBIMH, €r0 rpaduk,
MPUMEPHI pEIICHUs] YpaBHEHHIA B
LEJIBIX YMCIIax

61

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX TMHEHHBIX
YPaBHEHUH C JBYMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Tpumepsl penieHns: cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

66

I'paduaeckas naTEpIpETALIAS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPABHEHUM C
JBYMSI TIEPEMEHHBIMU

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

67

I'padmueckas nHTEeprperanus
ypaBHEHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUIA C
JBYMsI IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Penienne TeKCTOBBIX 3a4a4 C
IIOMOIIIBIXO CUCTEM ypaBHeHI/Iﬁ

69

Pemenue TekcTOBBIX 3a7a4 ¢
MIOMOIIBIO CUCTEM YPaBHEHUN



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

Pemenne TeKCTOBBIX 337124 C

70 .
MIOMOIIIBIO CUCTEM YPaBHEHUI
71 Hucnossle HEPaBEHCTBA U UX
CBOICTBa
7 Hucnossle HEPAaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 01HO# TepeMeHHOM
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [JOK
IIEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiitHbIe HEPaBEHCTBA C OJHOM bu6moreka [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiHbIe HEPaBEHCTBA C OJTHOM
MEPEMEHHOM U UX PEIICHUE
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM IEPEMEHHOM U X PEUICHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM IEPEMEHHOM U MX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
N300paxkenue perieHus IMHEHHOTO
80 HEpPaBEHCTBA M MX CUCTEM Ha bubmmorexa [IOK
P 5 . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPSAMOi
N300paxkenue perieHus JMHEHHOTO
bubmuoreka [JOK
81 HEpPaBEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOU
82 KoHnTponsHas pabota no Temam

"HepasenctBa. Cucremsl



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

ypaBHeHuUi"

bu6mmoreka [{OK
I1
83 OHATHE (pyHicLH https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHuss U MHOKECTBO bubnuorexa [JOK
3HaYeHUN QYHKIUH https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3amanust GpyHKIMMA
86 I'padux GpyHKITIN
87 CpoiicTBa (DyHKIINH, UX
oToOpaxkeHue Ha rpaduke
88 Utenue u nmoctpoeHue rpadukoB
byHKINNA
89 [Ipumepsl rpagukoB GyHKUINH,
OTpaXKaroIIUX peanbHbIe MPOIECChI
OYHKIMH, OTIMCHIBAIOIINE MPSIMYIO U
90 063’1;; MPOTIO I/I;II—IIBJIBHI;)IC o Bubmmorexa [IOK
PATHYIO fiporiop https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpauKu
91 I'mnepbona
bu6mmoreka [IOK
92 r 0
arepoosa https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK
93 r =x?
pacpuic pymicui y = x https://m.edsoo.ru/7f434572
Oyuxuun Y =X, Yy = X3, y =YX, y =
94 \X\}'II; ]:(bntzleCKoey emeHi/Ie ’ bubmmorexa [JOK
1P . P . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
[ToBTOpEHUE OCHOBHBIX MOHATUH U
bu6mmoreka [JOK
95 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHKE 3HAHUH /

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



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

Bcepoccuiickas npoBepoyHas
pabota

HroroBast kKoHTpOJbHAS paboTa /

bub6mmoreka [{OK

96 B i 1
cepoceuieka pOBepotHas https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHHE OCHOBHBIX MOHATHN U
97 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
000011IeHNE 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHN U
98 METOJ0B KypCcOB 7 U 8 KJIacCOB 1 bubmmorexa LHOK
P . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHN U
99 METOJ0B KypCOB 7 U 8 KJIaCcCOB 1 bubmorexa LOK
P . ’ https://m.edso0.ru/7f437510
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB KYPCOB 7 1 & Kj1acCoB 1 bubmorexa LOK
#0B K9P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX OHATUN U
bu6mmoreka [JOK
101 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHSATHH H
bubmuoreka [JOK
102 METO/I0B KypcOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/7f437858
000011eHrEe 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
A
ara
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypcsl
ParmmmonansHbIe yncia,
1 MpPALMOHAJIBHBIE YK CIIA, KOHEYHBIE U 1
OECKOHEYHBIE JIECATUYHBIC IpOOH
MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
2 JEHCTBUTETBHBIE YHCIIa KaK 1
OCCKOHEYHBIC JIECATUYHBIC TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBHUE
3 MEKly MHOKECTBOM JICHCTBUTEIBHBIX 1
YHUCENT U MHOKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOM
CpaBHEHHE NCUCTBUTENBHBIX YUCET,
4 apupMeTHIECKUE IEHCTBUSI C 1
JNEHUCTBUTEIbHBIMU YUCIIAMU
5 [TpubnmxkEHHOE 3HAUCHNUE BETUYHHBI, 1
TOYHOCTH MPUOIIMKECHUS
Oxkpyrienue ymcen 1
OxkpyrieHue ymcen 1
8 [Ipuknaka v oLleHKa pe3yabTaTOB 1
BBIUHCIICHU I
9 [Ipuknaka u oLleHKa pe3yabTaTOB 1

BBIUMCIIEHUH




JIuneiiHoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10
YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
KBagparHoe ypaBHenue. Pemenue Bu6 OK
. OTEKa
12 yYpaBHEHUH, CBOJSIINXCS K nommoreka L{
https://m.edsoo.ru/7f43c542
KBaJpPaTHBIM
KBagparHoe ypaBHeHue. Pemenue Bu6 OK
. OTEKa
13 YpaBHEHUH, CBOJSIINXCS K nommoreka L{
anpa https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
bubnuoreka [IOK
14 bukBanpaTHbie ypaBHEHUs nomoreka L1
https://m.edso0.ru/7f43c3d0
bubnuoreka [IOK
15 bukBanpaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Tpumepsl perieHns: ypaBHEHH
16 TpeThel U YeTBEPTON CTENeHEen
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumepsl petieHns: ypaBHEHUM
17 TpEeThel U YeTBEPTOU CTENeHEeH
Pa3yIoKEHUEM HAa MHOXKUTEIN
18 Pemenne npoOHO-paliMOHATIBHBIX bubnunoreka [JOK
YPaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHATIBHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 3a7a4
anredpanvdeckiuM MEeTOJI0M
21 Pemrenne TekcTOBBIX 3a7a4

anre6panqec1<1/IM METOA0OM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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22
anredpanvdeckuM METOI0M
93 KonTtposnsHas paboTa o teme
"YpaBHeHUsI ¢ OAHOM epeMeHHON"
24 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JIMHEHHBIX YpaBHEHHH
C ABYMs TIEPEMEHHBIMH U €€ pereHue
27 Cucrema IByX JIMHEMHBIX YPaBHEHUI
C ABYMs TIEPEMEHHBIMH U €€ pereHne
28 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMS IEPEMEHHBIMH U €€ peleHHe
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMS IEPEMEHHBIMH U €€ pelleHe
Pemenue cucreMm aB aBHEHHH,
30 OJTHO U3 KOTOPBIX J'II/I}I’-IXegEOC a Ipyroe Eubmorexa HOK
. p - & /PYT https://m.edso0.ru/7f43d23a
— BTOPOM CTENEeHU
Pemenue cucreMm aB aBHEHHH,
31 OJIHO U3 KOTOPBIX JII/I};IXe;fIOG a apyroe Bubmorexa OK
. p - & /PYT https://m.edso0.ru/7f43d55a
— BTOPOH CTETEeHU
Pemenue cucreM AByX ypaBHEHHIA,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOM CTEIICHU
33 Pemenue cucreM AByX ypaBHEHHIH,

OJIHO U3 KOTOPBIX JII/IHCI\/’IHOC, a Ipyroce



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
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— BTOpPOM CTENIEHU

I'paduueckast UHTEpIIpETAIUS

34 CHUCTEMBI YPaBHEHUM C IBYMS
NepeMEHHbIMU
35 Pemenue TekCTOBBIX 33124
anredpanvdeckum crnocooom
36 Pemenne TekCcTOBBIX 33124
anredpanvyeckumM crocooom
37 KonTponsHas pabora no teme
"Cucrtembl ypaBHEHHI"
38 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C
OJTHOU MIEPEMEHHON U UX PEIICHHUE
44 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELICHUE
46 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK



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

pelienue https://m.edsoo.ru/7f43b098
47 KBagparHbie HepaBeHCTBA U UX bubnuorexa [JOK
pelenue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HepaBEeHCTBA U HIX
pemeHue
50 KBanpaTHbie HepaBEeHCTBA U HIX
pemieHue
I'padmueckas nHTepnperanus
51 HS ;i;eHCTB " CI/ICTSMpHe ;lBeHCTB c bubnmorexa [JOK
P P https://m.edsoo.ru/7f43b098
TBYMSI TIEPEMEHHBIMH
I'paduaeckas naTEpIpETALIHS
52 HEPaBEHCTB M CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTtponsHas paboTa o Teme
"HepaBenctna"
54 Ksanparnunas pynkmnus, e€ rpadux u bubnunoreka [JOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksangparnunas pynknus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/7f439842
56 Ksanparuunas ¢pynkmus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK
napaboJibl, 0Cb CHUMMETPUH apaldoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboia, KOOpAUHATHI BEPIIUHBI bubnuoreka [IOK

napaboJibl, 0Cb CHMMETPUH MapaldoJIbl

https://m.edsoo.ru/7f43a03a
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https://m.edsoo.ru/7f43b21e
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[Tapabosia, KOOpAMHATHI BEPIITMHBI

bu6mmoreka [{OK

59 napaboJbl, 0Ch CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapaboua, KOOpAMHATHI BEPLIMHBI bubnuorexa [JOK
napaboJibl, 0Ch CAMMETPHUH TapadO0JIbI https://m.edsoo.ru/7f43a31e
61 [TapaGoua, KOOpAMHATHI BEPLIMHBI bubnuorexa [JOK
napaboJibl, 0Cb CAMMETPHUH NapadoIbl https://m.edsoo.ru/7f43a526
62 [TapaGoua, KOOpAMHATHI BEPIINHBI
napaloJibl, 0Cb CAMMETPHUH NapadoIbl
63 I'paduku pynkumit: y = kx, y=kx +
b, y=Kk/x, y=x3, y=vX, y=|x|
64 I'paduku pynkumit: y = kx, y=kx +
b, y=Kk/x, y=x8, y=vX, y=|X|
65 I'padukn Gyaxumii: y = kx, y =kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
66 I'padukn Gyaxumii: y = kx, y =kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
67 I'padukn dynkumii: y = kx, y =kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
68 I'padukn dynxumii: y = kx, y =kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
69 KonTtponbHas pabota no teme bubnnoreka [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 [lousarue yncmoBoit bubmuoreka [JOK
MOCJICAOBATEILHOCTHU https://m.edsoo.ru/7f43e6c6
3ajaHue Nocae10BaTeIbHOCTH
N N bubmuoreka [JOK
71 PEeKyppeHTHOI GpopMyIoif u

dbopmymnoit N-ro uneHa

https://m.edsoo.ru/7f43ebda
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ApupmeTrrueckas ¥ reoMeTpuyecKas

bu6mmoreka [{OK

72 [Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 ApupmeTrueckas ¥ reoMeTpudecKas bubnuorexa [JOK
IIPOrpeCCuu https://m.edsoo.ru/7f43f3b4
@opMyibl N-To 4iIeHa

74 apuMETUYECKON U TEOMETPUUECKON bubnuorexa [JOK
MIPOTPECCUM, CyMMBI ITEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
@opMyItbl N-To 4IeHa

75 apuMETUYECKON U TEOMETPUUECKON bubmuorexa [JOK
MPOrpPEeCCUi, CyMMBI MEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
@opMyItbl N-To 4ieHa

76 apuMETHUECKON U TEOMETPUUECKOMN bubnuoreka [IOK
MPOrpPEeCCUid, CyMMBI MEPBBIX N https://m.edso0.ru/7f43f0c6
YJICHOB
®opmysibl N-TO YieHa

77 apuMETUYECKON U TEOMETPUUECKON bubnnoreka [JOK
MPOrpeccuid, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
®opmysbl N-ro YjaeHa

78 apuMeTHYecKoil 1 reoOMeTpUUECKON bubnunoreka [JOK
MIPOrpecCcuii, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f8a0
YJICHOB
N300pakeHue 4ieHoB

79 apuMeTUYecKoil ¥ reoOMeTpUUECKO

MPOrpeccuil TouKkaMu Ha
KOOPJAMHATHOU MJIOCKOCTH



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
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80

N300pakeHue 4iIeHOB
apuMeTUIECKOi 1 TeOMETPHUECKON
MPOrpeECCUi TOYKAMU Ha
KOOPJMHATHOM MJIOCKOCTH

81

JIMHENHBII 1 DKCIIOHEHITUAIbHBIN
poct

82

CnosxHble POLIEHTHI

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

83

CnosxHble POLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas paborta no teme
"UucoBEIe IIOCIEI0BaTEILHOCTH "

bu6moreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHUE, 0600IICHNE 1
CHCTeMaTH3aIus 3HaHui. 3a1nch,
CpaBHEHUE, ICUCTBUS C
JIEMCTBUTEIBHEIMH YUCIAMH,
YUCJIOBas TpsiMast

86

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTh3arys 3HaHui. [IpoLeHTsI,
OTHOIIICHHUS, TTPOIIOPITUU

87

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMA 3HAHWIA.
Oxpyriienue, npuOIMKeHne, OleHKa

88

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apU(PMETHUECKUM
CIIocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHue, 06001meHNe U

bu6mmoreka [JOK



https://m.edsoo.ru/7f43fe0e
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cucreMaru3anud 3HaHuu. Pemenue
TEKCTOBBIX 337124 apHUPMETHIECKUM
CIIoco0oM

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

[ToBTOpEHUe, 0000MIICHNE U
cucreMaru3anys 3Hanui. Pemenne

bub6mmoreka [{OK

90
TEKCTOBBIX 3a7[a4 apU(PMETHUIECCKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHue, 0600IICHNE U

01 CHUCTEeMaTU3alrs 3HaHHM. bubnuorexa [JOK
[IpeobpaszoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHuE, 0600IIEHNE 1

92 CHUCTEeMaTH3als 3HaHH. bubmuorexa [JOK
[IpeoOpa3zoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHuUE, 0600IICHNE 1

93 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
[IpeobOpazoBanue aredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

94 CHCTEMAaTH3aLMs 3HAHUIA. bubnuoreka [JOK
[IpeoOpazoBaHue aredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEHUE, 0000IICHNE 1

95 cucreMartu3anus 3HaHu. OyHKINU: bubnuoreka [JOK
IIOCTPOCHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI

96 [ToBTOpEHue, 06001meHNe U bu6mmoreka [JOK
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cucremaTtusauus 3Hanui. OyHkuuu:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

GbyHKIII

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

97

[ToBTOpEHUe, 0000MIICHNE U
cucremaTusauus 3Hanuii. OyHkuu:
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX

byHKIMNA

bub6mmoreka [{OK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHue, 0600IICHNE U
cucremaTusanus 3Hanuii. OyHkuu:
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX

byHKINNA

bubmmoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHuE, 0600IIEHNE 1
CHUCTEeMaTH3als 3HaHH.
I'paduaeckoe pemenre ypaBHEHUH 1
UX CHCTEM

bu6moreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHuUE, 0600IICHNE 1
cUCcTeEMAaTU3alysI 3HaHUH.
I'paduueckoe peneHrne ypaBHEHUN U
UX CHCTEM

101

Hrorosas koHTposbHAs paboTa

102

O00011IeHNE U CUCTEMATH3ALMS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon o
IIpoBepsiemble MpeAMeTHBbIE Pe3yabTATHI OCBOEHUsI OCHOBHOI
MpoBePsSIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BEIYUCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE  NPUEMBI,
' apudmeTHUecKue JSUCTBUS C PAIIMOHATBHBIMH YUCIIAMU
Haxomuth  3HAYeHWS  YHCIOBBIX  BBIPAKCHHHA,  NPHUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BBIUHCIICHHS 3HAU€HUN JAPOOHBIX
BBIPKEHUH, COJepKAIUX OOBIKHOBEHHBIC U JCCATUIHBIC POOH
[lepexomuts oOT omHOM GOPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OCCKOHECUYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
1.5 OKpyTJaTh yncaa
BbINONHATE MPUKUAKY U OLEHKY pe3y/bTaTa BbIYMCICHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BbIMOMHATH ACUCTBHS  CO
CTEMEHSIMH C HATypaJlbHBIMHU NOKa3aTeJIIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JI0KEHHEe Ha MHOXKHUTEIU
' HATypaJbHBIX YHCET
Pemarp  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEJTUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYNH,
1.8 NPOIEHTAMH, HWHTEPIPETHUPOBATh pPE3yJIbTaThl pEIIEHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath anreOpanvyeckyr0o TEPMHHOJOTHIO U  CHMBOJIUKY,

NNPpUMCHSTH e€ B nmponecce OCBOCHUA y‘{C6HOFO Marcpualia




Haxomute 3HadyeHuss OYKBEHHBIX BBIPQKEHUH TIpU  3aJlaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
23 BoeimonsaTe mpeoOpa3oBaHUS LEJNOTO0 BBIPAKEHUS B MHOTOWIECH
' IPUBEIEHUEM NOJIOOHBIX CJIaraéMbIX, PACKPHITUEM CKOOOK
BbInoNHATE yMHOXEHHE OJHOYWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpMyNbl KBajapara CYMMbl M KBajapara
pa3HoOCTH
OcymiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKMTEIHU C TIOMOIIbIO
25 BBIHECEHHSI 3a CKOOKHM OOILEro MHOXUTENS, TPYIIUPOBKH CIIaraeMbIX,
MpUMEHEHUs! POPMYIT COKpAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKHU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKa3aTeNIsIMHU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUIN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 IIpaBWJIa Mepexoaa OT UCXOJHOTO YPABHEHMSI K PAaBHOCHUJIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensaTe rpaguyeckue MeTOAbl IPU  PEIIEHUH JIMHEHHBIX
' YPAaBHEHUU U UX CUCTEM
33 [TonGupats npuMepsl Nap Yucell, ABJSIOIIUXCSA PEIIeHUEM JTMHEHHOTro
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJMHATHOMN IIOCKOCTH Ipa)uK JTMHEHHOIO YpaBHEHUS C
3.4 JIByMsl TEPEMEHHBIMU; MO0JIb3YSACh TpapUKOM, MPUBOAUTH MPHUMEPHI
pELIEeHUs] ypaBHEHUS
35 Pematp cuctemsl JByX JTMHEUHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMH,
' B TOM 4YHCIIE TpapUUECKH
CocraBiiTh U pemarh JUHENHOE ypaBHEHUE WM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHUH II0 YCIOBUIO 33a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4E€HHBIN pe3yJIbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
41 N300paxxaTh Ha KOOPIMHATHOM MNpPSAMOM TOYKH, COOTBETCTBYIOIME

3alTaHHbIM KOOpJAWHATaM, JIyudHd, OTPC3KHU, HWHTCPBAJIbI, 3allUChIBATH




YHCJIOBBIC ITIPOMCIKYTKH HA anre6pa1/1qec1<0M SA3BIKEC

Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku nmuHeHHbIX (QyHKIUH. CTpouTh Tpaduk QyHKIHH Y
' =[x
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBI€HHUS U aHalIM3a
4.6 nHpopMaluy, U3BJIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHSI OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 UYucna 1 BEIUMCICHUS
Hcnonbs3oBaTh  HayaJlbHble  NPEACTABICHHA O  MHOXECTBE
11 JEWCTBUTENBHBIX YHUCEJ JUISl CPAaBHEHMs], OKPYIJICHHUSI U BBIUUCIICHUH,
' n300pakaTb JEUCTBUTENbHbIE 4YHMCIA TOYKAMU Ha KOOPAMHATHOU
PAMOM
[IpumensaTr mnoHATHE  apU(METUYECKOTO  KBAJPAaTHOTO  KOPHS,
12 HaXOJUTh KBaJpaTHblE KOPHHU, HCIHOJb3ysd IpPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBIIOJHATH IPEOOpPA30BaHUs BBIPAKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBartk 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
' JIECATUYHBIX JIpo0Oeii u creneHe yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TOHATHE CTENEHM C LEIbIM IOKA3aTEJIEM, BBINOJHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKallUX CTENeHH C LEeIbIM
II0Ka3aTeIeM
2.2 BBINONHATE ~ TOXKAECTBEHHBbIE  MPEoOpa3oBaHMs  PALMOHAIBHBIX




BBIPAKCHUI HAa OCHOBE MPABWJ JACHUCTBUM HAJ MHOTOWICHAMU U

anreOpandeckuMu ApoOsSMHu

2.3

PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

2.4

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHHHA IS PEIICHHS Pa3JIMYHBIX

3a1a4 U3 MaTCMAaTHKHU, CMCKHBIX ITPEAMCTOB, U3 peaanoﬁ IMPAKTHUKHU

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemwrate nuHENMHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlMOHAIIBHBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoguTe mpoOCTEMIIME MCCIECIOBAHUS YpPAaBHEHUNW M CUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MPUMEHEHHEM TIpaduyecKux
Mpe/icTaBiIeHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA

yYpaBHEHUH pelleHus], €ClIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amaud K e
anredpanvyecko MoJIeNH C TMOMOIIbIO COCTABJIEHUS YPAaBHEHMS WU
CUCTEMBl  YpPAaBHEHUH, MHTEPHPETUPOBaTL B  COOTBETCTBUU C

KOHTEKCTOM 33/1a4¥l TOJYy4eHHBIN pe3ybTatT

3.4

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH,
pelath JIMHEIHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI,
naBaThb  IpaUuecKyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HEPABCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIMU

4.1

IlomuMaTe ® HCIIOJIB30BATh (bYHKHI/IOHaHBHBIe IIOHATHA M A3BIK
(TepMI/IHBI, CHUMBOJIMYCCKHUC O603Ha‘{eHI/I${), ONpCaACIITL 3HAYCHUC
(I)YHKLII/II/I MO0 3HAYCHUIO aprymMcHTa, OUpCIAC/IATb CBOMCTBA (byHKI.IPIPI

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

k/x
, Y =X%, y = X3 y = [x|, onuckIBaTh CBOWCTBA YMCIOBON (DYHKLIUHU MO €&

rpaduky




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna v BEIYUCIIEHUAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATHL pPallMOHAJIBHBIC M HPPAHOHAIIBHBIC

qucia

1.2

BremonaaTe apI/I(l)MCTI/I‘-ICCKI/IC HeﬁCTBHH C pallMOHAJIBHBIMH YW CJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMCICHHUS C

HppaivuOHAJIBHBIMHA YU CIIaMU

1.3

HaxonuTe 3HaueHusi creneHel ¢ UEeNbIMU TMOKa3aTelsiMU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'If{TB lIeI\/’ICTBI/ITeJ'II)HI)Ie YHKCiia, BRINIOJIHATE NPUKUIAKY pE3yiibTaTa

BBIUHCIICHUH, OLICHKY YMCIOBBIX BBIPOKECHUN

YpaBHEHUS U HEPABEHCTBA

2.1

Pemars  nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJSILIMECS K HUM, IPOCTEUIIINE IPOOHO-pAllMOHAIbHBIE YPaBHEHHUS

2.2

Pemath cuctembl ABYX JMHEHHBIX ypaBHEHUN ¢ ABYMs NMEPEMEHHBIMU
U CHUCTEMBI JIByX YPaBHEHUIA, B KOTOPBIX OJTHO YpaBHEHHUE HE SBISACTCS

JIMHEHHBIM

2.3

Pemate TekcToBBIE 3agauM aJIFC6paI/I‘{eCKI/IM crmocoboM ¢ IIOMOIIIBIO
COCTaBJICHUA YPABHCHHA HWIIM CUCTEMbI [BYX ypaBHCHHfI C IABYMsI

INEPEMCHHBIMU

2.4

[IpoBoanTe mpocCTEHIINE MCCIAEIOBaHUS YpaBHEHMM H© CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM Trpaduyeckux
npezcTaBiIeHui (HapuMep, yCTaHaBJIMBaTh, UMEET JIM YpaBHEHUE WU

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciiu UMECT, TO CKOHLKO)

2.5

Pemate JIMHEIHBIE HCEPaBCHCTBA, KBaApaTHBIC HCPaAaBCHCTBA,
I/I306pa)KaTL pCeHIICHUC HCPABCHCTB HaA YHCIOBOM HpSIMOﬁ, 3allMChIBATh

peuICHUEC C IIOMOIIIBIO CUMBOJIOB




2.6

Pemate cucTeMBI JTMHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKIIIOHAOMKUE  KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)I(aTL peIICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3alUCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a/1a4

OyHKIUU

3.1

Pacnio3naBate  (QyHKIMH  HW3Yy4CHHBIX  BHA0OB.  [loka3wIBaTh
CXEMAaTUYECKH PACIIOJI0KEHNE Ha KOOPIMHATHOM TIOCKOCTH rpaduKkoB
¢byukuui Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMoctu ot

3HaueHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUI

3.2

[loka3piBaTh  CXEMaTHYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMU
miockocTu rpadukoB ¢yHkuuid Buga Y = VX, Y = |X| U onuchIBaTh

CBOMCTBa QyHKIMH

3.3

Crpoutrb u wu300pakarb CXeMaTH4eCKH TpaduKku KBaJpPaTUUHBIX
(yHKIIMA, OMHUCHIBATH CBOWCTBA KBAAPATUYHBIX (YHKIUHA TIO HUX

rpadgukam

3.4

PacrioznaBaTh KBagpaTU4HYIO (QYHKIHMIO IO (QopMmyse, MPHUBOIUTH
MpUMeEpbl KBAJIpaTUYHBIX (QYHKIUN M3 pealbHON KU3HH, (PU3UKH,

TreoOMETpUn

Apudmernueckas U reoOMeTpHUEcKas MPOrpeccuu

4.1

PacnioznaBath apuMeTHUUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUH Mpu

Pa3HbIX crocodax 3aJaHusA

4.2

BbInoNHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (GOpMya N-TO uJIeHa
apumMeTHuyecKoil ¥ reoMeTPHUUECKON MpPOTrPECCHii, CyMMbI HEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI IIOCJICA0BATCIBbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemate 3aaa4yu, CBA3aHHBIC C YHMCJIOBBIMH IIOCJICOOBATCIILHOCTAMU, B
TOM 4YHCIC 3aJadyu H3 peaanoﬁ KHU3HHU (C HCIIOJIb30BAHUEM

KaJIbKYNATOPA, IUPPOBBIX TEXHOJIOTHIT)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHbBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3aruCcCU
1.1 npobeit k apyroil. IloHsATHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
1o Apudmernueckue AeHCTBUS C pallMOHAJIbHBIMU YUCIIaMU. Pemienue 3anaq us3
' peaIbHOM NMPAKTUKHU HA YacTH, Ha IpoOu
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIlpe/ielieHne, mpeoOpa3oBaHUe
' BBIPaKEHUI Ha OCHOBE OMPE/IeNIEHNUs, 3aUCh OOJIBIINX YUCE
14 [IpouieHTsl, 3anmuch MPOLEHTOB B BUAE ApoOU U JpoOu B BUJE MPOIEHTOB.
' Tpu oCHOBHBIE 3a1a4y HA POLIEHTHI, PEIIECHUE 3a1a4 U3 PEAIIbHON NPAKTUKH
15 IIpumeHeHMEe NPU3HAKOB  NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM uHcle T@psmas M oOparHas
' IPONOPLUOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUs
21 IlepemenHbIE, YHCIOBOE 3HAYCHUE BBIPAKEHUS C IIEPEMEHHON. JlomycTuMbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJAy BEJIMYMHAMU B BHJE (OPMYIIBI.
' Beraucnenus no popmynam
23 IIpeoOpa3oBaHne  OyKBEHHBIX  BBIPD&KEHHH,  TOXKIECTBEHHO  pPAaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAIBHBIM [10KA3aTeIEM
25 Opnounensl 1 MHOrowneHsl. CreneHb MHorowieHa. Clo)keHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWIEHOB
28 @opMysbl COKPAIIEHHOTO YMHOKEHHUS: KBAJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' ®dopmyna pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOTOWJIEHOB HA MHOXKUTEIN
3 VYpaBHeHUS




YpaBHeHHE, KOpPEHb YypaBHEHHS, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.9 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO
' YpaBHEHUS, PELICHUE JINHEMHBIX YPaBHEHUI
33 CocraBieHHe ypaBHEHUH IO YCIOBUIO 337a4yu. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOILBI YPaBHEHU
3.4 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH ¢ JByMs IepeMEHHbIMHU. Pemenue
3.5 CUCTEM YpaBHEHMH criocoOoM moJcTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 C NOMOIIBIO CUCTEM YpaBHEHHU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMoi
42 Hucnossle TpOMEKYTKU. PaccTosiHue MeXAy IBYMs TOUKAMHU KOOPAMHATHOU
' psIMOM
P [IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcmucca U opauHATa
' TOYKHM Ha KOOPJMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamu. UTteHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe perieHne JNIUMHEHHBIX YpPAaBHEHHMH M CHCTEM JIMHEWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna v BIYMCICHUS
11 KBangpatHslii kopeHb u3 uucna. IloHsaTHe 00 WppanMOHAIBHOM YHCIIE.
' JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBAaJPAaTHBIX KOpPHEW W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMUCIECHUSAM. JeHCTBUTENbHbIE
quciaa
1.3 Crenens ¢ 1enbIM [TOKa3ateneM U €€ cBoiicTBa. CTaHgapTHas 3aIllich YKcia




AnreOpandecKkue BEIPaXKeHHS

2.1 KBagparHslii TpEXUWIEH, pa3JIOKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpanyeckast 1poob. OCHOBHOE CBOWMCTBO anredpanyeckoit ApoOu
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BBIpaKE€HUS U UX IIPe0OpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanparHoe ypaBHeHue, QopMmyna KOpHEW KBaJApaTHOTO YPaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHHMi, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBLHBIE YPAaBHEHHS
I'paduueckas MHTEpNpETaNsl YPaBHEHUN C JBYMS NIEPEMEHHBIMH M CHCTEM
3.4 JMHEWHBIX YpaBHEHUN ¢ ABYMSI NEpeMEHHBIMU. [IpuMepsl pelieHust cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 337124 anTreOpandecKuM CIocoO0oM
3.6 UwucnoBbie HEpaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHCcTBO ¢ 071HOM ITepeMeHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUA
i1 [lonstne ¢ynkuu. OOMacTh ONpENENeHHUs M MHOXKECTBO 3HAYCHHM
' ¢dbyakuun. CriocoObl 3a1aHus QGYHKITAN
4.2 I'paduk pynkuuu. Urenue cBoiicTB GyHKIUU N0 e€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMIUX peaTbHbIE TPOIECCHI
4l OYHKIMK, OINHUCHIBAIOIIME NPSIMYH0 M OOpaTHYIO MPOMOPLUUOHAITBHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oyukumu y =x?,y = x3
4.6 Oyukumu Yy = [IX, Y = |x|
4.7 I'paduueckoe pelnieHre ypaBHEHUI U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYMCICHUS
11 PanmonaneHble ymcna, WppalMOHATbHBIE YHCIA, KOHEYHbIE W OECKOHEUHBIE
' JECATUYHbIE JPOOH
MHOXECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIE YUCIIAa KaK OECKOHEYHBIE
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JeMCTBUTENBHBIX YKCeN U KOOPAUHATHOU npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
quce
1.3 ApudmMernueckne TeUCTBUS C JCHCTBUTEILHBIMU YU CIIAMU
N3mepenusi, npubnmkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUPAa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh NMpuoamxenus. Oxpyriaenue yucen. [Ipukuaka u orneHka
pe3ybTaTOB BBIYMCIICHUN
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 VYpaBHEeHHsI ¢ OAHOM MIepeMeHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHUsT YpaBHEHUW TpeTbed U
' 4eTBEPTOM CTeNeHel pa3liokKeHHEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHECHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHUM C ABYMS IEPEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHH, OHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTEIIEHU
2.10 I'padmyeckas uHTEpHIpETALIs CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
211 Pemienne TeKCTOBBIX 3aau alreOpandeckuM crocoOom
212 UucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenue MuHENHBIX HEPABEHCTB C OJJHON NIEPEMEHHOMN
2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBA
2.16 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs




NECPpCMCHHBIMHA

3 OyHKIUU

31 KBangpatnunas ¢ynkums, e€ rpaduk um cpoiictBa. I[lapabGona, KOOpAWHATHI
' BEPIIUHBI TapaboJIIbl, 0Ch CHMMETPUH 1TapadoIIbI

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumit y=K/x, y = X® u ux cBoicrea

3.4 I'paduxyu QyHKIMI , ¥ KX CBOHCTBA
4 UucnoBele MOCIEA0BATENbHOCTH

41 Omnpenenenre M crnocoObl 3aJJaHUSI YUCIOBBIX NOCIENI0BAaTENbHOCTEH. 3aaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOH (opMyIio U hopmysoil N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKOn
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccus. Popmynsl N-r0  WIEHA T'€OMETPUUYECKOMN
' MIPOrPECCUH, CYMMBI TIEPBBIX N UIEHOB

44 N300paxkeHne usiaeHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIOCKOCTH. JIMHEWHBINA W SKCITOHEHIIMATBHBINA POCT

4.5 Cno>HbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCII0JIb30BaTh I'pauecKoe MPeICTaBICHUE MHOKECTB
JUISI OTIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHSAMH: OMpEAeTieHne, aKkCHoOMa, TeopeMa,
JI0OKa3aTelIbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHWA U OTPUIIAHHA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHUAMU: HATYpPaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHcia, OOBIKHOBEHHas ApoOb U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, TMPEJCTABIATh 4YHCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISATh YHCIA; YMEHHUE JeNaTh NPUKUAKY U OICHKY

pe3yiibTaTa BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
NIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHME BBINOJHATH pacyérel MO (opmylam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApPaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJpaTHbIC ypaBHEHMS,
JIpOOHO-pallMOHATILHBIE YPaBHEHHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JMHEHHBIX YPaBHECHMM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIGHBICE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELIEHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKUINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINY; yMeHHue OTIEpUPOBAThH TOHSITHSIMH: npsiMast
MPONOPIIMOHAILHOCTD, JIMHEWHAass (YHKIUS, KBaApaTudHas (pyHKIHS,
oOpaTHass TPOMOPIIMOHAIBHOCTh, TMapaboJia, TUIepoosia; yMEHHE
cTpouTh rpaduku GYHKINH, UCTIOIB30BaTh TPa(UKK I OTIPEACIICHHS
CBOWCTB IMPOIIECCOB M 3aBUCHMOCTEH, ISl PELICHUS 3a/ad U3 JAPYTHX
y4eOHBIX TPEAMETOB W PEATbHOW KH3HH, YMEHHE BBIPAXKATh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrPEecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEIOBATEIBHOCTEH, (OPMYJbl CyMMBI U
oOuiero ujeHa NpH PEIIeHUH 3aJady, B TOM YHCIE 3aJa4 U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue peuiaTh 3aJa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U 13 obnactu YIIPpABJICHHUS JINYHBIMHU U
CEMEHHBIMH (bl/IHchaMI/I); YMCHUC COCTaBJIATH BBIPpAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHUAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIH TPEYTrOJbHUK,




MeanaHa, OMCCEKTpUCa W BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIBHUK,
napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3a/laud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; MapaUIeIbHOCTh W TEPHEHIAUKYISIPHOCTh MPSMBIX,
Yroa MEXIy TMPSAMBIMHU, TEPICHIUKYISAp, HAKJIOHHAs, MPOCKIHUs,
nonooue ¢uryp, moaoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIBLHO
TOYKMA U TIPSIMOW; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHpE; YMEHHE MpPUMEHATh (OpMyJbl TepuUMeTpa U IUIOUIaau
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaljieNienuIea; yYMEHHE NPUMEHSATh HpPU3HAKU
paBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHUA JJINH, paCCTOHHHﬁ, nnomaneﬁ

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHMHAIWH,
IPOCTPAaHCTBEHHBbIE (QUTYPBI OT PYKH, C TOMOIIBID YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATDH IIOHATHUSAMM pAMOYT'OJIbHAA CHUCTCMAa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHN3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,

HauOOJIbllIee ¥ HAaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;




YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
uHbOpMAIMIO, TPEJICTABICHHYI0 B TaOnMMIAX M Ha JuUarpamMMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUM; yYMEHUE pacllO3HABaTb H3MEHYMBBIE  BEIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIIEPUMEHT), D3JIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIA HCXO])
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHUS, YMEHHUE OIEHHUBAaThb BEPOSTHOCTH pPeaTbHBIX
COOBITHI M SIBJICHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEPOSITHBIX COOBITHMI B OKpYXKaloIleM MHpPEe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHune BbIOMpaTh TOAXOISANIANA W3YYCHHBIM METOJ MJIsl PEIICHHS
3a/1aud, TMPUBOJUTH MPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
WCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIHUECS  PE3YyIbTaThI,
MOJIYYCHHBIE B XOJE Pa3BUTHS MaTEMaTHKH KaK HayKd, MPUBOIUTH
pUMEPBl MATEMATUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Yucna v BIYKCICHUS

1.1 HarypanbeHble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTh,  OECKOHEUHBIE
' MEepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKHe ONepalud C  PaldoOHATbHBIMHU
' YUCIaMH

14 JelictButenbHple uyncia. ApudmeTndeckue omnepanuu ¢ JACHUCTBUTEIHHBIMHU
' YUCIIaMH

Le [IpubmmkEéHHBIC BBIUMCICHUS, TPABWJIA OKPYTJICHUs, TPUKUIKA W OIEHKA
. pe3yJbTaTa BIYUCIECHUN
2 AnreOpandeckue BhIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokaszareneM. CTemeHb C palMOHAIBHBIM IIOKa3aTeleM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
. apuMeTHYeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYIHOCTH
. YpPaBHEHUI

39 Lensle u ApoOHO-palMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
. HEpaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnoble MOCIE10BaTEIbHOCTH

4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 33/I1aHUS MTOCIIEOBATEILHOCTEN




Apudpmernueckass u reomerpuyeckas nporpeccur. Dopmyna  CIOXKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknmsi, cnocoObl 3amaHus QyHkoud. [paduk  Pyakmum. OOnacTh
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBl H
MUHUMYMBl (QyHKkuuud. HaumGonbinee m HamMeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunathnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TVIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTb M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHOoCTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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