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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK ¥ TyMaHUTapHOTO IIMKJOB, €€ OCBOCHHE HEOOXOaUMO IS
IPOJIOJDKEHUsT 00pa30BaHuUs U B TIOBCEIHEBHOM XU3HU. Pa3zButre y o0yJaromuxcs
HaY4YHBIX TPEACTABICHUH O TPOUCXOXKICHUHW M CYIIHOCTH alredpandecKux
abcTpakiuii, cnoco0e OTpakeHUs MaTeMaTUYeCKO HayKOH SIBJICHUI U MPOLECCOB
B MPUPOJAEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
NO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenme anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HaOII0JaTh,
CpaBHHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJIFI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00ecieunBaeT Pa3BUTHE
JIOTHYECKOTO MBIIUICHUS OOYYalOIIUXCS: OHU UCHOJB3YIOT JCIyKTHBHBIC U
MHIyKTUBHBIE PacCyXJIeHUs, 0000IIeHne U KOHKpPETU3aluio, abcTparupoBanue u
ananoruto. OOyyeHuwe  anrebpe  TpeAroNaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHON ~ JICATENIbHOCTH  OOYyYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3a1a4 SBJSIETCS peaau3aiueil 1eaTeIbHOCTHOTO IPUHITUIA 00ydeHHs.

B ctpykrype mporpamMmel yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
obmiero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KaTEebHO-METOINYECKHE
nuHUM: «Yucna u BBIYHCICHU», «ANreOpanyecKre BBIpAKECHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX coAepKaTeabHO-METOAMYECKHX
JIMHUH pa3BUBAETCS HA MPOTHKECHUH TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS C
IPYTUMH €ro JHUHHSAMHU. B Xome wu3ydeHuss ydeOHOTO Kypca OO0ydaroImuMcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIHOUYECHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, IMPEJCTaBIECHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMaTHYECKOTO 00Pa30BaHMSA U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHBEPCAJBbHOTO  MaTeMaThudeckoro s3bika. CojepaTenbHOM U
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCSA AITOPUTMaMHU, a
TaKXKe MPUOOPETECHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
Ku3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C pALMOHAIBHBIMH M HPPALMOHANBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHSI YHCIOBOM
JUHUU OTHECEHO K cpelHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTEMaTUYECKOTO armnapaTa, HeoOXOAMMOIro HJisi pelleHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHBIH Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MAaTEMaTHYECKHMX MoOJIeNied, OMHCAaHHUs MpPOLECcCOB U
ABJIGHUA peajbHOr0 Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHeillee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HWH(POPMATUKH, W OBJAJICHUE HABbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CHIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOydJaromuMHCs 3HAaHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKON Monenu
JUTSL OTTUCaHUSI U UCCIIEIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yyeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaIOIIHXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHue
IpeICTaBIEHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHN [IUBWIN3AINHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTrcss YYeOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUSA:
«Yucrna © BBIUKCICHUS», «ANTeOpanyeckue BBIPAXKEHUSN», «YPaBHEHUS U
HEPABEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOrO Kypca «Anredpa» otBoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HeZeINIO0).



COAEPXAHUE OBYUEHUA
7 KITIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeruueckue JEHUCTBUS C
palMoHaNIbHBIMU YuciaMu. PemeHue 3ajay U3 peaibHOM MPAKTUKUA HA YacTH, HA
JpoOwu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPXKCHUN Ha OCHOBE OMPEICNICHUs], 3aITUCh OO0JbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JIpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIEHTHI, PEILICHUE 3a7a4 U3 peajibHON MPAKTUKH.

[IpuMeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AsireOpanyeckue BbIpasKeHUS

[lepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKECHUS C MEpeMEeHHOU. [omycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUUYMHAMH B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWia MpeoOpa3oBaHUS CYMM W
IPOM3BEICHUM, MPAaBUIIA PACKPHITHSA CKOOOK U MPUBEACHUS MOI00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTOUsIeHa. CI0KEeHHE, BEBIYMTaHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOpMyJibl COKpAIIEHHOIO YMHOXEHHUS: KBaJpar
CyMMbl M KBagpaT pasHocTtu. Dopmyna pa3HOCTH KBajaparoB. PasnoxeHue
MHOT'OUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHHWA, IMpaBujia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
yYpaBHEHUS, pELICHUE JUHEWHbIX YypaBHeHHU. CocTaBieHHWE YpaBHEHHH MO
YCJIOBUIO 3a7a4uu. PellieHne TeKCTOBBIX 3a7a4 ¢ MOMOIIBK YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JVHEWHBIX YpaBHEHUN C JABYMs II€pEMEHHbIMH. PelieHue cucrteM ypaBHEHUU
crocoOOM TMOACTaHOBKHU. [Ipumepnl pelieHHus TEKCTOBBIX 3aJad C IOMOIIbIO
CHCTEM YPABHEHUM.

DyHKUUHA



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

[IpsimoyrosibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOM 1uiockoctu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbXx 3aBucuMocTed. [lonstue ¢ynxuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux GyHkunu
y = |X|. I'paduueckoe pelieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPAaBHEHUM.

8 KJIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuuHble IPUOIMKEHUSI HppallMOHATbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaIPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSIM. J|€ICTBUTEIIbHBIC YHCIIA.

CrteneHb C LETBIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

Anrebpanueckue BeIpaKeHUIAJIreOpandecKkne BbIpaskeHusl

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBAaJpaTHOTO TpPEXWIEHA  HA
MHOHUTENH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JCJICHHE aireOpanvyeckux JapoOei.
PanronanbHbIe BRIpOXKEHHS M KX TTPe0Opa3oBaHUeE.

YpaBHEHHUs U HEpABEHCTBAY pAaBHEHHMS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIIUXCS K JIMHEUHBIM M KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paIIMOHATLHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHUM C JAByMs NEpeMEHHbIMU. l[Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEVHBIE HEPABEHCTBA C OJAHOW MEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKINMPYHKIHA

[lonsitue Qynkuun. OONACTh OMNpPEACIICHUS W MHOXECTBO 3HAYCHUM
bynkuun. CnocoObl 3aaHus PYHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB GYHKIUH, OTPAXKAIOIINX pealibHbIEe MPOIECCHI.



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

9 KJIACC

Yucia v BbIYMCICHUS

PanvionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIC
JecATUYHbIe I1poOou. MHOXECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEYHBbIE JeCITUYHBbIE npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEMUCTBUTENIBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMUTEIBHOCTH TIPOILIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucel. [Ipukuika u olueHka pe3yabTaToB BHIYMCICHU.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEIEHEW pa3IoKEHUEM Ha MHOXKUTEIH.

Pemienne npoOHO-palioHaIBLHBIX ypaBHECHHH. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEMHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU. PelieHne cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoil cteneHu. ['padudeckas
VHTEPIIPETAlMsl CUCTEMBbl YPAaBHEHUH C JIByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemieHue cucrem
JVHEWHBIX HEPABEHCTB C OJAHOM mnepeMeHHOW. KBanpaTtHble HepaBeHCTBA.
I'paduaeckass wHTEpHIpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBangpatnunas ¢yunkius, e€ rpaguk u cBoicra. Ilapabona, koopaUHATHI
BEPUIMHBI NapadoJIbl, OCb CHMMETPUU MapaloIblL.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , ut ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dpopMynol u Gpopmyioil N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynsl N-ro uieHa
apu(pMETUIECKON U T€OMETPUUYECKON TPOrPECCH, CYMMBbI MEPBBIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIOHEHUMAIbHBIM POCT.
Ci1oxHBIE IPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKONM MaTeMaTHMYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IPakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaT€MaTHYE€CKON HAIMpPaBIECHHOCTH, OCO3HAHUEM BaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIUBUIYaIbHON TPAeKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUH, PacCyKICHHUM, YMEHHIO BHUICTbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTAaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
oOmecTa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKHM Kak cQepbl YeI0BEeYeCKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LUBHIIM3ALMH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeJICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuUTaHHMEe, (POPMHMPOBAHHE KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IeKCUU, NPU3HAHUEM CBOETO
paBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B 00JJaCTH COXPAHHOCTU OKPY’KAIOIIEeW Cpe/bl, IJIaHUPOBAHUS MOCTYNKOB U
OLICHKM HUX BO3MOJKHBIX TMOCJEICTBUI MJisi OKpYXalollel cpeabl, OCO3HAHHEM
IJ1I00aJIBHOTO XapaKkTepa SKOJOTUYECKUX POoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYrux JoJiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA PYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
dbopMynHpoBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JCPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyIHUpOBaTh W OICHUBATH PUCKH H
nocieacTBus, GOpMUPOBATH OTBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruyeckune AeMcTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
OompeNesiecHUs]  MOHSTHH, YCTaHABIMBATH CYUIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOIMMOTO aHAJN34;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KPpUTEpPUM Ui BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBbIE J0Ka3aTeIbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BbHIOMpATh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTFHO yCTaHAaBIMBaTh HMCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MPEIOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTh WHGOPMAIMN TIO KPUTEPHUSM, MPEIIT0KCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnme IleﬁCTBHﬂ:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TIO
X0y pEeIICHUS 3a]1a4l, KOMMEHTHPOBATH MTOTYUCHHBIA PE3YIIbTaT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, pEIIacMoOM 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXKUBATh Pa3JIMYUe W CXOJICTBO IO3UIIHMHA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TIPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W UCIOJIb30BaTh  MNPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMATH 1I€JIb COBMECTHOM JCATEIBHOCTH, IJIAaHUPOBATh OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
o0CyX1aTh TIPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl U JIpyTUe€), BBINOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM pEUIeHUs 3adadydl (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH IPUYUHBI JTOCTUXKEHUS WIM HEIOCTHKEHHUS 1IEJIH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCsS TMOJIYYUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coueTas yCTHbIE W MUCbMEHHBIE TPUEMBI, apudMeTHYecKue
JNEUCTBUA C pAallMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amUCU YUCEN K JIpyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJTh yncna.

BBINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHHUH, OLICHKY 3HAUYCHU I
YUCJIOBBIX BbIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMHU
MOKa3aTEISIMHU.

[IpuMeHAT,  NpU3HAKK  JACIUMOCTH,  DPA3j0KEHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTHIO BEJIMYMUH, IMPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4ETOM OTpaHWYEHUMN, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpPa:KeHH s

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHUIO U CUMBOJIMKY, NPUMEHSThH
e€ B mipoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN IpU 3aJlaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
NPUBEJICHUEM TIOJIOOHBIX CJIara€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOYJIeHa Ha
MHOTOWIEH, TPUMEHSTh (DOPMYITBI KBaJpaTa CyMMBI B KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHSI 3a CKOOKM OOIINEro MHOXHTEINS, TPYNIUPOBKU  CJIaraeMbIX,
MpUMEHEeHUS (DOPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[IpumMensTh npeoOpa3zoBaHKsi MHOTOUJICHOB /IS PEIICHUS PAa3IuYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUsl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OLHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
Iepexoia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIBHOMY emy. [IpoBepsTh, sBiseTcs
JI YMCJIO KOPHEM YpPaBHEHHMS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHUS C
JIByMsI TEPEMEHHBIMHU, TOJB3YSACh TI'pPAPUKOM, MPUBOJUTH MPUMEPHI pEHICHUS
YpaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH C JIByMsl IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBiATh M pelIaTh JHWHEWHOE YpaBHEHUE WM CUCTEMY JIMHEWMHBIX
YpPaBHEHHW MO YCIOBHIO 3aJadyd, WHTEPIPETUPOBaTh B COOTBETCTBUHM C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YK CIOBbIE MPOMEKYTKH Ha
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEeHHBIX GyHKIUHA. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuil cmocod MpeacTaBICHUs W aHalW3a WHGOpMAINH,
U3BJICKaTh U UHTEPIPETUPOBATH MH(POPMALIKIO U3 IPa)UKOB peasibHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce OOyYarOIMICS TIOJIYYUT CICAYIOIIHE
IIPEAMETHBIE PE3YJILTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp30BaTh HadaJbHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTENIBHBIX
qKCeJl JUIsl CPABHEHMSI, OKPYTJIEHUS! U BBIUMCIEHUI, N300pa)xaTh €W CTBUTEIIbHbBIE
YyCiia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHsATs NOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, UCIIOJNB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KALIUMX KBAaJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.



Ncnonw3oBaTh 3anucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AJireOpanyveckKne BbIpazKeHH sl

[IpuMeHSAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesleM, BBIMOIHATD
npeoOpa3oBaHus BHIPAKEHUM, COJIEPKAIIUX CTETICHU C IETBIM TTOKa3aTeJIeM.

BbINONMHATh TOXIECTBEHHBIE MPEOOpPa30BaHUS PAlMOHATIBHBIX BBIPAXKEHUM
Ha OCHOBE TMPaBUJI JCHCTBUI HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTHKH, CMEXKHBIX TIPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS WM pallMOHAJIbHBIE YpaBHEHWS,
CBOISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiyecKux mpeacTaBiIeHui (ycTaHABIWBATh, UMEET
JY ypaBHCHHE WJIM CHUCTEMa YPaBHCHHM pEIICHUs, €CIU UMEET, TO CKOJbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIENTA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMBl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJTYYEHHBIN pe3yibTar.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM TNMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyuecKyo WILIIOCTPALlMI0O MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUMA

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACIITh 3HaUYeHHE (YHKIUHM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Y = X2, ¥y = X3,y = |[X|, Y = VX, omuchIBaTh CBOWCTBA YHCIOBON
dbyHKIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce O0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
pEeAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSJOUYMBATH PAlMOHATIBHbBIEC U UPPALIMOHATBHBIE YHCIIA.

Boinonusate apudmeTnueckue ACUCTBUS C pPAIMOHAIBHBIMU YUCIAMU,
codeTrasi YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIMOJHATH BBIYUCICHUS C
UppalMOHAIIBHBIMU YUCIAMU.



Haxomute 3HaueHuss CTeneHEM C LEIbIMU I[OKAa3aTelsiIMU U KOPHEW,
BBIUHCJISATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

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

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHenHbIE WM KBaJApaTHbIE YpaBHEHWS, YPaBHEHUs, CBOJISIIUECA K
HUM, NPOCTEHUIITNE APOOHO-PAIIMOHATBHBIC YPABHEHHUSI.

Pemars cuctempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMH U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  anreOpauvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPABHEHUS WUJIA CUCTEMBI JIBYX YPABHEHHUH C IBYMsI IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIECIOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBiIeHui (ycTaHABIWBATh, HMEET
J1 ypaBHEHUE WM CUCTEMA YPAaBHCHUMW PEILICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHHE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHCTEMBI
HEPABECHCTB HA YKMCJIOBOW MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUMA

Pacno3naBath (YHKIIMKM H3Y4EHHBIX BHUIOB. [loKa3pIBaTh CXEMaTHYECKU

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

Ctpouth U M300pakaTh CXEMATHYECKH T'paUKWA KBAaIPATHYHBIX ()YHKIIUM,
OMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyr0 (QyHKIHIO 1O (hopMylie, MPUBOAUTH MPUMEPHI
KBaJIPAaTUYHBIX QYHKIIUN U3 pPEaTbHOU KU3HU, PU3UKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaHusl.

BoInonHsATh  BBIYMCIAEHUS C HUCHOAb30BaHUEM (GopMmMyn N-ro  4ieHa
apu(pMeTHIECKON U TEOMETPUUECKON POTrPECCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh ujeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U W3 PeaTbHOM JKU3HU (C MCIOJIb30BaHUEM KabKYJIATOPA, ITU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrEOpaHECKIe BEIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmii. Gynkiun 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 06odmenne 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'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

8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnnoreka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHKUHH. OCHOBHEIC HOHATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKim. ucrossie dynKimm o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m. edsoo.ru/7£419d08
bu6mmoreka [IOK
> Dymicui 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 https://m. eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




7 KIIACC IOYPOYHOE IINIAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
panMoHaIBHBIMHU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
panMoHaIBHBIMHU YHCIIAMU
4 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
6 ApubdmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
7 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynopsI0uYuBaHUE 1
paloHaIbHBIX YUCEI
9 CpaBHeHMe, ynops10uYMBaHue 1
paIoHaIbHBIX YUCEI
10 CreneHb ¢ HATYpaJbHBIM 1 bubnuoreka [JOK
IoKa3areneM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK
IoKa3areneM https://m.eds00.ru/7f421382



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

12 Crenensp ¢ HaTypalbHBIM bu6morexa [IOK
MoKasaTelieM https.//m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
MoKazaTelieM https://m.edsoo.ru/7f4218be
14 Crenensp ¢ HaTypalbHBIM
MmoKasaTelieM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PEaTbHOM MPAKTHKU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
19 [Ipu3Haku n1eTMMOCTH, pa3ioKEHUS
Ha MHO>KUTEIU HATYpAJIbHBIX YUCET
20 [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
21 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOMoOPIUOHATBHOCTH
29 Peanbnsbie 3aBucumocTtu. [Ipsamas u
oOpaTHast MpONoOPIMOHATBHOCTH
23 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIIMOHATBHOCTH
o5 KounTponbHas paboTta o Teme

"PannoHanpHbIe uncia'



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

bubmuoreka [JOK

26 bYKBEHHbIE BEIPDKCHIS https://m.edsoo.ru/7f41feec
27 dopmyibl
28 Dopmynsl
29 [Tepemennsbie. JlomycTrMbIe 3HAYCHUS
TIePEMEHHBIX
[IpeoOpa3oBanrie OyKBEHHBIX
30 Bblzpamlz:HHﬁ, paCKpZIKTI/Ie CKOOOK 1 bubnuotexa LIOK
HpHBe/CHUE HOOGHEIX CTArAEMbIX https://m.edsoo.ru/7f41fafa
[IpeoOpa3oBanrie OyKBEHHBIX
31 BLI:pamzHHﬁ, paCKpZII;I/Ie CKOOOK U bubamorexa [IOK
HpHBECHUE TOOGHEIX CTArAEMbIX https://m.edsoo.ru/7f41fd70
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, PACKPBITHE CKOOOK U
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
MIpUBEACHUE MOIOOHBIX ClaraeMbIxX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeIeM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeneM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK
MOKa3aTesnemM https://m.edsoo.ru/7f4218be
bubnunoreka [JOK
37 Maorotrer: https://m.edso<])_.[ ru/7f42276e
38 MHorouseHsl bubmmorexa [TOK

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



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

39 CnoxeHnue, BRBIUUTAaHUE, YMHOKEHHE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUUTaHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUUTAHUE, YMHOKECHHE bubmmoreka [{OK
MHOTOYJIEHOB https://m.edso0.ru/7f423182
43 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 @opMyIBl COKpAIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMysbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMysbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOro4JeHOB Ha bubnuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOTOYJICHOB Ha bubmuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 PaznosxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxenre MHOTOUYJIEHOB Ha
MHOXHUTEIN
59 KounTponbHas paboTta o Teme

"Anrebpanyeckue BbIpakeHus"



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

VYpaBHeHue, paBuia

53 peoOpa3oBaHus YpaBHCHUS,
PaBHOCHUJIBHOCTb YPaBHEHHU
JIuHeitHOE ypaBHEHUE C OJTHOM
o4 [IEPEMEHHOM, pellieHne TMHEUHBIX
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOU
55 MIEPEMEHHOM, pelIeHne TMHEHHbIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneitHOe ypaBHEHHE C OJTHOU
56 MepeMEHHOH, pelIeHue TMHEHHBIX
YpaBHEHUU
57 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemienne 3aga4u ¢ moMoIIbI0 bubmuorexa [IOK
yYpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienne 3a1a4 ¢ MoMoIIpI0 bubnmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienne 3a1a4 ¢ MoMoIIbI0 bubnmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHUE C IBYMS bubnuoreka [IOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427c32
62 JIuHeliHOE ypaBHEHHE C ABYMS bubnuorexa [IOK
MEepEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPaBHEHUN bubnuoreka [IOK
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JTUHENHBIX YpaBHEHUN

C ABYMs IIEPCMEHHBIMU



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
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JIMHEHHBIX YpaBHEHUM

05 C IByMsI TIE€pEMEHHBIMU
66 Cucrema ByX JTUHEHHBIX YpaBHEHUM
C IByMsI IE€pEMEHHBIMU
67 Pemenune cucrem ypaBHeHHH brbmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHeHHH brmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHHIH bubmmorera LOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHeHHIH
71 Pemrenne cucrem ypaBHeHUI
79 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"JIuneitnple ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnuoreka [JOK
74 HHer0BBIC MpOMEAKyTIcH https:// m.edsoc%.I ru/7f41dff2
75 UncnoBbie TPOMEKYTKU
76 Paccrosinue M“excny I[B}’M}I TOYKaMU
KOOpAMHATHOM MpsIMOi
77 Paccrosinue Mexy AByMs TOUKaMH
KOOPAMHATHOU MPSAMON
78 [IpssmoyronpHas cucreMa KOOpAWHAT bubnuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronpHas cucreMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aaHHBIX bubnuorexa [IOK



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

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

[Tpumeps! rpadukoB, 3aaHHBIX

bu6mmoreka [{OK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
83 Urenue rpauKkoB peabHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bu6moreka [IOK
8 Honsrue pywkum https://m.edsoo.ru/7f41ef06
86 I'paduk Gyaxmm
. . bu6mmoreka [IOK
87 Cofictsa pyHKumit https://m.edso0.ru/7f41f078
. . bu6mmoreka [IOK
88 CBofictsa pyniumii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [JOK
89 Juneitias Gy https://m.edsoo.ru/7f427282
. bubnuoreka [JOK
%0 Juneiinas Gymis https://m.edso0.ru/7f427412
o1 [TocTpoenue rpaduka TUHEHHOMN bubnunoreka [JOK
GbyHKIIN https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka JIMHEHHOM
GbyHKITII
93 I'paduk pynkimm y =|x|
94 I'paduk pynkimm y =|x|
05 KonTtposnpHas paboTa o teme bubnuorexa [IOK

"Koopaunats! u rpadpuku. OyHkuun"

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



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

/ Beepoccuiickast mpoBepovHast
pabora

HroroBast KoHTpOJBbHAS padoTa / bubnuorexa [JOK
96 . 1
Bcepoccuiickas mpoBepouHas padoTa https://m.edso0.ru/7f429c6c
[ToBTOpEHHE OCHOBHBIX MOHITHN U
97 METOJIOB Kypca 7 Kjacca, 00001ieHne 1
3HAaHUU
[ToBTOpEHHE OCHOBHBIX MOHITHN U
98 METOH0B Kypca 7 Kiiacca, 00001eHne 1 bubmorexa [IOK
N 7P ’ https://m.edso0.ru/7f429f32
3HAHUU
IToBTOpEHHE OCHOBHBIX MOHSATHN U
99 METOH0B Kypca 7 Kiiacca, 00001eHmne 1 bubmorexa LOK
HV P ’ = https://m.edso0.ru/7f42a0e0
3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kjacca, 00001eHnne 1
3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATUN U
101 METOJIOB Kypca 7 Kiracca, 00001eHue 1 Brbmaoreka LJOK
Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
IToBTOpEHNE OCHOBHBIX MOHSATHH H
102 METOJIOB Kypca 7 Kiiacca, 00001eHmne 1 Brbmaorexa IJOK
ﬂ“ P ’ H https://m.edsoo.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 KBanpatHeiii kxopeHp U3 ducia 1 bubnmorexa LOK
P p https://m.edsoo.ru/7f42d452
bu6moreka [IOK
2 [Tonsatue 06 upparMOHAIIBHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsiTuuHble MPUOTMKEHUS 1
WppalMOHAIbHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA
CpaBHeHME ACUCTBUTEIBHBIX YHCEI
CpaBHeHME ACUCTBUTENBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHue Buja x> = a 1
CpoiicTBa apuPMETHUECKUX bubnunoreka [JOK
10 . 1
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
12 BBIpAXXEHUH, COJIepKaIUX 1 bubmmorexa [IOK
P > COEpaa https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 IIpeobpazoBaHue YHUCIOBBIX 1 bubnuorexa [IOK



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

BBIPAKECHUH, COAECPKAILINX
KBaJIpaTHbIE KOPHHU

https://m.edsoo.ru/7f42ded4

[TpeoOpa3oBaHme YUCIOBBIX

bubmmoreka [{OK

14 BRIPANCITIH, CONCPIATIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[TpeobpazoBaHue YHCIOBBIX

15 BBIPAKEHUH, COAECPKAIINX bubnmorexa LOK

https://m.edso0.ru/7f42e262

KBaJIpaTHBIC KOPHH

16 CrerneHp C 1eNbIM TIOKa3aTeeM bubmorexa IOK

https://m.edsoo.ru/7f4354a4

CranapTHas 3anMch YHUCIA.
Pa3Mepsr 00BEKTOB OKPYkKAIOIIETO

17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIeM MHUPE

18 CBoliCTBa CTENICHHU C IEIbIM bubmuorexa [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f435648

19 CBolMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
rokasaTesiemM https://m.eds00.ru/7f435648

20 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
rokasaTesiemM https://m.eds00.ru/7f435648

21 CBolicTBa CTEMEHHU C IEJIbIM bubmuoreka [JOK
TokKa3aresjeM https://m.edso0.ru/7f43599a

29 CBolicTBa CTEIMEHHU C IEIbIM bubmuoreka [JOK
TokKa3arejeM https://m.edso0.ru/7f435ed6

23 KBanpaTHslii TpExuneH

24 KBanpaTHslil 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

o5 Paznosxenue kBagpaTHOTO bubnmoreka [JOK
TPEXUWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KonTtposnsHast paboTa o Temam
27 "KBanparusie kopHu. CTeneHu. brommorexa [OK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
bubmmoreka [{OK
28 Axrebpanieckas Apode https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BhIpaKEeHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOAIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandecKoit 1poou https://m.edso0.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpauenne apobeit https://m.edsoo.ru/7f430a8a
. bubnuoreka [JOK
33 Coxpamierne 1podei https://m.edsoo.ru/7f430f44
. bubmuoreka [JOK
34 Coxpawenne apobeit https://m.edsoo.ru/7f430f44
CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bubmmoreka [JOK
35 .
U JIefieHne anredpandeckux apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bubnmoreka [JOK
U JIeJieHne anredpandeckux apooeit https://m.edso0.ru/7f4315c0
37 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6nmoreka [JOK



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 JieTieHue anredpandeckux apooei

https://m.edsoo.ru/7f4318c2

CJIO)KGHI/IG, BbIYMTAHUC, YMHOXKXCHUC

bu6mmoreka [{OK

38
U JeTieHue alredpandeckux apooei https://m.edsoo0.ru/7f431a20
[IpeoOpa3oBanme BEIpaKEHUH,
39 COJIepIKaIUX aNreOpandecKue bubmorexa LHOK
p p https://m.edso0.ru/7f43259¢c
npobu
IIpeoOpazoBanue AKCHUIA,
40 cop e >II<)a pfxiirel?zpl)jef;;e bubmmorexa [OK
AcpKatl P https://m.edso0.ru/7f432736
Ipoou
[IpeobpazoBaHue BBIpAKEHUH,
41 coJiepXKaIiux aareopandeckue bubamorexa [JOK
Aepatl P https://m.edso0.ru/7f432736
Ipoou
42 KonTtponsHas paboTa o teme bubnuoreka [IOK
"Anrebpanyeckasi 1poos" https://m.edsoo0.ru/7f431d36
bu6mmoreka [IOK
43 Keanpartoe ypasiieie https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
o P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
P P https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBaJIpaTHOTO bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
®dopmyna KOpHEH KBaJIpaTHOTO bubnuorexa [IOK
48
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [JOK

https://m.edsoo.ru/7f42fef0



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
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuoreka [JOK

50 Teopema Bueta https://m.edso0.ru/7f430076
51 Pewrenne ypaBHeHuUM, CBOIAIIMXCS K bubnuorexa [JOK
KBaJIpaTHbIM https://m.edso0.ru/7f43c542
59 Pewrenne ypaBHeHuUM, CBOAAIIMXCS K bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1po6HO- bubnuorexa [JOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1pobHO- bubnuoreka [IOK
palMoOHaIbHBIE YPABHEHUS https://m.edso0.ru/7f432b6e
Pemrenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
55 .
IMOMOIIbIO KBAJIPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUIN https://m.edsoo.ru/7f42f8f6
57 KonTtponsHas padoTa o treme bubnuoreka [IOK
"KBanpatubie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuHeitHoe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PEIICHUs ypaBHEHUN B
LEBIX YUCIIaX
JluneitHOe ypaBHEHHE C ABYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIpUMEPHI PEIIEHUS] YPAaBHEHUN B
LETIBIX YUCIIAX
JInneliHOE ypaBHEHHUE C IBYMs
50 MePEeMEHHBIMHU, er0 Tpaduk,

MIPUMEpHI pellIeHUs] YpaBHECHH B
LEJIBIX YhCIIax



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

61

Pewrenne cucrem IByX JIMHEWHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

63

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH € JBYMsI IEPEMEHHBIMU

64

[Ipumepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'paduaeckas naTEpIpETALIHS
YpaBHEHHUS C JBYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU

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

67

I'paduueckas uaTEpIIpETALIHAS
yYpaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

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

68

Pemenune TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUN

70

Pemenue TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUN

71

HucnoBble HEPABEHCTBA U UX
CBOICTBa



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHCTBO ¢ 0HO# TepeMeHHOI
74 JIuHeiiHbIe HEPAaBEHCTBA C OJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edso0.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuorexa [JOK
OJIHOY ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM IEPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEUICHUE
N3obpaxenue pemeHus TMHEHHOTO
80 HEpaBEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
p g . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsAMOii
N300paxkenue perieHus JMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha Bubmmorexa LIOK
p 5 . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPSAMOii
KonTtponsHas pabota no temam
82 "HepasenctBa. Cucremsl
ypaBHeHuUi"
bu6mmoreka [JOK
83 [Tonstue KLU
Py https://m.edso0.ru/7f433c12
84 OO6nacTh onpeaeneHuss © MHO)KECTBO bubnmoreka [JOK

3Ha4eHU! QYHKIUH

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



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

85

CniocoOb1 3ananust GpyHKIMMA

86 I'padux GyHKIIH
87 CaoiicTBa (HyHKIIUH, X
otoOpakeHue Ha rpaduke
88 Utenue u nocrpoeHue rpaduxkon
byHKIMNA
89 [Ipumepsl rpagukoB GyHKUINH,
OTPaXKAIOIIUX PEATbHBIE TIPOIIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
90 06YI;TIII{ TIPOTIO H;slaﬂbﬂile o bubmorexa IOK
PATHYIO HpOTIopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'unepbona
bu6mmoreka [IOK
92 Punepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
93 Tpadui pysun y =x https://m.edsoo.ru/7f434572
Oy Yy =X3, Yy = X3, y= VX, y =
94 |x|}'q; ]:(bwilecxoey CI_HCHZIG ’ bubmorexa HOK
TP . p . https://m.edso0.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
METO/I0B KypcOB 7 U 8 KIIacCOB,
95 0000111eHNE 3HAHUH / bubmorexa HOK
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickasi mpoBepovHas
pabota
Hroroas koHTpoJbHAsA padoTa /
96 Bcepoccuiickas mpoBepoyHas bubmmorexa [IOK
P POBEp https://m.edsoo0.ru/7f434eb4
pabota
97 IloBTOpEHNE OCHOBHBIX MOHATUH U



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
https://m.edsoo.ru/7f434eb4

METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01menne 3HaHUH

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [{OK

1
%8 METONOB KypeoB 7UH 8 kmaccos, https://m.edsoo.ru/7f43736¢c
000011IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX OHATUN U
99 METOJ0B KYpCOB 7 U 8 KJIacCcoB 1 Bubmiorexa [TOK
P . ’ https://m.edsoo.ru/7f437510
0000111 HNE 3HAHUI
[ToBTOpEHME OCHOBHBIX OHATUN U
100 METOJ0B KYpCOB 7 U 8 KJIaCcCOB 1 Bubmaotexa IIOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB KYPCOB 7 1 & Kj1acCcoB 1 bubmorexa LIOK
HOB KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB KYypPCOB 7 1 & Kj1accoB 1 Bubmaorexa IIOK
HOB YD . ’ https://m.edsoo.ru/7f437858
000011eHNE 3HAHUI
OBIIEE KOJJMYECTBO YACOB I1O 102

I[TPOTPAMME



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

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HWppalMOHAIIBHBIEC YHCIIA, KOHEUHBIE U
OCCKOHEYHBIC JIECATUYHBIC IPOOH

MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
JIENCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC IPOOH

B3aumHO 01HO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM JIEHCTBUTEIBbHBIX
YKcesl 1 MHOXECTBOM TOUYEK
KOOPJMHATHOM MpsIMOit

CpaBHEHHE ICUCTBUTEIBHBIX YUCET,
apupMeTHYECKUE IEHCTBHUSI C
JIEACTBATEILHBIMHI YU CIIAMHI

HpI/I6J'H/I)KéHHOC 3HA4YCHHUEC BCINYHNHBI,
TOYHOCTbH HpI/I6J'II/I)KeHI/IH

OprrJ'IeHI/Ie YHUCCII

OxpyriieHne uncen

[Ipukuaka v olieHKa pe3yJbTaToB
BBIUMCIIEHUI

[Ipukuaka v olleHKa pe3yJbTaToOB
BBIUMCIIEHUN

10

JInneiiHoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

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

JIuneiinoe ypaBHeHue. Pemenne

1 YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
KBagparHoe ypaBHenue. Pemenue BuGmiorexa LIOK
12 ypaBHEHUH, CBOISIIMXCS K
KBATPATHENM https://m.edso0.ru/7f43c542
KBanpatHoe ypaBHeHue. Penenne
13 ypaBIfeHHﬁ, CyEf)OJIRHH/IXCﬂ K bubmmorexa [TOK
KBaZPATHENM https://m.edso0.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs bubamorera LOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43c3d0
[Tpumepsl pelieHns: ypaBHEHHM
16 TpeThel 1 YeTBEPTOU CTENEeHEen
Pa3yIoKEHUEM HAa MHOKUTEIIN
[Ipumepsl petieHns: ypaBHEHUM
17 TpeThel U 4eTBEPTOMU CTENeHEeH
Pa3yIoKEHUEM Ha MHOKUTEIN
18 Pemenne npoOHO-paliOHATIBHBIX bubnunoreka [JOK
YPaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliOHATBHBIX bubnunoreka [JOK
yYpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 3a7a4
anredpanvdeckiuM MEeTOJIOM
21 Pemrenne TekCTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
22 Pemrenne TekCcTOBBIX 3aa4



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

anredpanvdeckuM METOI0M

KonTtposnsHas paboTa o teme

23 " . -
YpaBHEHHsI C OJHOU ITIEPEMEHHON
24 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpagux https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JIMHEHHBIX YpaBHEHHM
C IBYMSl IEPEMEHHBIMH U €€ peleHHe
27 Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C IBYMS IEPEMEHHBIMH U €€ peleHHe
28 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMS IEPEMEHHBIMH U €€ peleHHe
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IBYMSI IEPEMEHHBIMH U €€ peleHHe
Pemenue cucreMm nB aBHCHHI,
30 OJIHO U3 KOTOPBIX J'II/I}I’-IXC;SIOC, a apyroe bubmorexa HOK
B https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHU
Pemenue cucrem 1B aBHEHUH,
31 OJIHO U3 KOTOPBIX nnﬁgioe, a ipyroe bubnmorexa [IOK
B https://m.edsoo.ru/7f43d55a
— BTOPOM CTETEeHU
Pemenue cucreM AByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOM CTEIICHU
Pemienne cucrem ByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe
— BTOPOM CTENEHU
34 I'paduueckast UHTEpIIpETALUS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPaBHEHUM C IBYMS
IIEPEMEHHBIMU

Perienne TeKCTOBBIX 337124

35
anreOpandeckuM crocobom
36 Pemenue TekCTOBBIX 33124
anredpanvdeckumM crnocooom
37 KonTponsnas pabora no teme
"CucreMbl ypaBHeHH"
38 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBsle HEPaBEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [IOK
40 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
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 TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
44 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
45 CucremMbl TMHENHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U UX PELICHUE
46 KBanparHble HEpaBeHCTBA U UX bubnuoreka [IOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanparHble HEpaBEHCTBA U UX bubnuorexa [IOK

pelieHue

https://m.edsoo.ru/7f43b21e



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

KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 peuienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HepaBEHCTBA U MIX
pelieHue
50 KBanpaTHbie HepaBEHCTBA U HIX
pelieHue
I'padmueckas nHTepnperanus
o1 HIe)pieHCTB u CI/ICTEMpHep:lIBeHCTB c Bubnuorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMHU
I'padmueckas unTepnperanus
52 HEPaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMHU
53 KonTtponsHas padoTa o teme
"Hepasencrna"
54 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/7f439842
56 Ksanparuunas ¢pyukmus, e€ rpaduk u bubmuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpIMHATHI BEPIITHHBI bubnunoreka [JOK
1mapadoJibl, 0Cb CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f439eb4
[Tapaboa, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK
58
napaboJibl, 0Cb CHMMETPUH apaloJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboa, KOOpAUHATHI BEPIIUHEI bubnuorexa [IOK
napaboJbl, 0Cb CHMMETPHUH MapaldoJIbl https://m.edsoo.ru/7f43alac
50 [Tapaboma, KOOpAUHATHI BEPIIMHEI bubnuorexa [IOK

napaboJbl, 0Ch CHUMMETPHUH MapaldoJIbl

https://m.edsoo.ru/7f43a31e



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

[Tapaboiia, KOOpAMHATHI BEPITHHBI

bubmuoreka [JOK

o1 napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl https://m.edsoo.ru/7f43a526
62 [Tapaboma, KOOPAWHATHI BEPIIUHEI
napadoJIbl, 0Ch CHMMETPHUH 1apadoJIbl
63 I'paduxn Gynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxn dyaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padukn dyaxumii: y = kx, y =kx +
b, y=k/x, y=X3, y=vx, y=[X|
69 KonTtponpHas padoTa o teme bubnuoreka [JOK
"®yHkunn" https://m.edsoo.ru/7f43ab84
70 [TonsiTue yncnoBoi bubnuoreka [JOK
HOCJIEI0BATEIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
3ajiaHue NocIe10BaTeIbHOCTH
71 peKyppeHTHOU (HOpMYIOoil U bubmorexa HOK
N https://m.edsoo.ru/7f43ebda
¢bopmynoit N-ro uieHa
79 ApugpmeTrnueckas 1 reoMeTpudecKas bubnuoreka [IOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudpmerrueckas 1 reoMeTpuyecKas bubnuorexa [IOK
IpOrpeccuun https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-ro uiaeHa bubnuorexa [IOK



https://m.edsoo.ru/7f43a526
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

apuMeTHUIECKO 1 TeOMETPHUECKON
IIPOTpECCUi, CyMMBI IIEPBBIX N
YJICHOB

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

75

@opMyibl N-To 4iIeHa
apu(PMEeTHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43ef2c

76

@opMyItbl N-To 4iIeHa
apruMETHYECKON U TEOMETPUUECKON
MIPOTPECCUM, CyMMBI IIEPBBIX N
YJIEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMmyItbl N-To 4ieHa
apuMETHUECKON U TEOMETPUUECKON
MPOTrPECCUi, CYMMBI MEPBHIX N
YJIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opmysbl N-ro ujaeHa
apuMETUUECKON U TEOMETPUUECKON
MIPOrpecCuii, CyMMBbI MEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHue 4ieHoB
apuMeTHyecKoil ¥ reoMeTpUUECKO
Mporpeccuit TOukaMu Ha
KOOPAMHATHOU MJIOCKOCTH

80

N300pakeHue 4ieHoB
apu(METHYECKON U TEOMETPUUYECKON
MPOTrpeCcCuil TOYKaMH Ha
KOOPJAMHATHOM TIOCKOCTH

81

JIMHEeNHBIN U PKCIIOHSHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CrnosxHbl€ POLIEHTHI

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

83

CnosxHble POLIEHTHI

bubmmorexa [{OK
https://m.edsoo.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"YycI0BEIE OCIEI0BATEILHOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUI. 3aIuch,
CpaBHEHUE, ICUCTBUS C
JCHCTBUTEILHBIMH YHCITAMU,
YHUCIIOBAs TIpsiMast

86

[ToBTOpEeHuE, 0600IICHNE 1
cuctemaTusanus 3HaHui. [IponeHTsl,
OTHOIIICHHUSI, TPOTIOPITUN

87

[ToBTOpEeHue, 0600IICHNE 1
CHCTEMAaTU3aLMsA 3HAHWIA.
OxpyriieHue, NpuOImKEeHNE, OIICHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

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

89

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apu(PMETHUECKUM
CII0co00M

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

90

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apuPMETHUECKUM
CII0co00M

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEHue, 0600IICHNE U
CHUCTEMaTU3als 3HaHHM.

bubmmoreka [{OK

o1 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEHue, 0600IICHNE U

92 cUCTEMaTU3alus 3HAHUMN. bubnnorexa [JOK
[IpeoOpa3oBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHUE, 0600IIEHNE 1

93 CUCTEMaTU3als 3HAHUMN. bubnuoreka [IOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHuE, 0600IICHNE 1

94 CHCTEMAaTH3alMs 3HAHUIA. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

95 cucremaTusanus 3Hanu. OyHkuu: bubnmuorexa [JOK
MOCTPOCHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1

96 cucreMaru3anus 3HaHui. OyHKINU: bubnunoreka [JOK
IIOCTPOCHHE, CBOMCTBA U3YYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpEHue, 0600ImEeHNE U

97 cucrteMaru3anus 3HaHu. OyHKINU: bubnuoreka [JOK
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMII

98 [ToBTOpEHue, 0600ImEeHNE U bu6nmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTtusauus 3Hanuii. OyHkuuu:
IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

byHKIII

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

[ToBTOpEHUe, 0600MIICHNE U

99 CHUCTEeMaTU3als 3HaHHM. 1 bubnuorexa [JOK
I'paduueckoe pemenre ypaBHEHUN 1 https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEeHue, 0600IICHNE U

100 CHUCTEeMaTH3alrs 3HaHU.
I'padmueckoe penienre ypaBHEHHUH U L
WX CHCTEM

101 Htorosas koHTpoJbHAs paboTa 1

102 O6o6nvleHI/Ie U CHCTEeMaTu3alus 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BEIYACICHUS
11 BeImoytHATE,  codyeTas  YCTHBIE W TNHCBMEHHBIE  NPUEMBI,
' apru(MeTHIECKIe TEHCTBUS C PAIlHOHATEHBIMU YUCIIAMH
HaxomuTh  3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHWH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BHIYHUCIICHUS 3HAUEHUN JAPOOHBIX
BBIPAXKEHUI, coiepKaluX OOBIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexomuTs OT oOxHOM (OPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCCKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YHOPSAIOUMBATH PAIMOHAIIbHBIE YUCIIA
1.5 OKpyTJATh uncaa
BbInoNHATE NPUKUIKY U OLEHKY pe3ylbTaTa BBIYMCICHUH, OLIEHKY
1.6 3HAUEHUN YHUCIIOBBIX BBIpXEHWH. BpIMOHATH  AelicTBUS  CO
CTETEHSIMH C HATYpaJbHBIMH MOKa3aTeIsIMU
17 [IpumeHsTh NpPU3HAKM JEIUMOCTH, pAa3JI0KEHHE Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemates  mpaKkTHKO-OpUEHTHUPOBAaHHBIE  3a/ayd,  CBS3aHHBIE C
OTHOILIEHHEM BEJIMYMH, MPOMOPIIUOHATIEHOCTHIO BEJIMYUH,
1.8 MOPOILEHTAMH, WHTEPIPETHUPOBATh pPE3yJIbTaThl pEIICHUs 3a7ad C
yu4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pPaccMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BHIPaXKEHUS
21 Hcnonb3oBath anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

IPUMEHSTH €€ B MPOLIECCe OCBOSHHS y4eOHOTO MaTepualia




Haxomute 3HadeHuss OyKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
23 BremonsaTe mpeoOpa3oBaHUS LEJNOTO0 BBIPAKEHUS B MHOTOWIECH
' IPUBEICHUEM 10JI0OHBIX CIaraéMblX, paCKpbITHEM CKOOOK
BbINoNHATE YMHOXEHHE OJHOWIEHa Ha MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTOYIEH, TNPUMEHATh (OpPMyYNbl KBajpaTa CyMMBl W KBajpara
pa3HOCTH
OcymiecTBIATh pa3oKeHNE MHOTOUJIEHOB HA MHOXKUTEIHU C TIOMOIIbIO
25 BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXUTEJIS, TPYIIIUPOBKH CIIaraeMbIX,
IpUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTh npeoOpazoBaHUsI MHOTOUJICHOB JJISl PELICHUS PAa3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATypaJlbHBIMHU IOKA3aTEISIMHU
' JUTSI TIpe0Opa30oBaHus BRIPAKCHUI
3 VYpaBHEHHS 1 HEpaBEHCTBA
Pemate nuHEHHbIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 IpaBWJIa Mepexoa OT UCXOJHOIO YPaBHEHUS K PAaBHOCHILHOMY €MY.
[TpoBepsTh, ABISIETCS JIM YUCIO KOPHEM ypaBHEHUS
39 [Tpumensitb rpaduueckue METOAbl MpPHU  PEIICHUU JIMHEHHBIX
' YpaBHEHUHN U UX CUCTEM
33 [TonGupate mpuMepsl Hap YUCE, SBISIFOIIMXCS PEIICHUEM JIMHEHHOTO
' ypaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOM MJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS C
3.4 JIBYMsI MEPEMEHHBIMU; MOJNB3YACh TPadUKOM, MPUBOAUTH MPUMEPHI
pellleHus ypaBHEHUs
35 Pemath cuctemsl IBYX JTMHEHHBIX YPaBHEHU C ABYMS MEPEMEHHBIMU,
' B TOM 4YHCIIE TpapruecKu
CocTaBiiaTh U pemarh JUHENHOE ypaBHEHUE WM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHUH II0 YCIOBUIO 3a1a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4E€HHBIN pe3yJIbTaT
4 Koopaunats! u rpapuku. OyHKIIuu
N300paxxaTh Ha KOOPIMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEpPBajbl, 3alHUCHIBATh

YHCIIOBBIE MPOMEXYTKH Ha alNreOpanveckoM si3bIKe




Ormeuatrh B KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJMHaTaM
43 Crpouts rpaduku nuHeiHBIX QyHKIUNA. CTpouTth rpaduk GyHKIUN Y
| = I
OnwuceBaTh € MOMOIIBIO (YHKIWN HM3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, POU3BOIUTEIIHBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxoauts 3HaueHne (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBI€HHUS U aHalIM3a
4.6 uH(pOpMallMY, W3BJIEKaTh W MHTEPIPETUPOBATH HHGMOPMALUIO U3
rpauKOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus
pe3yJibTara
1 Umucna u BRIYUCIIEHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABICHUS O  MHOXECTBE
11 NEHUCTBUTENBHBIX YUCEN JJISi CPAaBHEHUS, OKPYTJICHUS M BBIUYMCICHUMH,
' n300pakaTb JCHCTBUTENIbHBIE YHC]IA TOYKAMU Ha KOOPIMHATHOMN
pAMO
[IpumensaTr mnoHsATHE  apUPMETUYECKOTO  KBAAPATHOTO  KOPHS,
12 HAaXOJWTh KBAaJpaTHbIE KOPHHU, HCIONB3ysd MpPU HEOOXOAUMOCTU
' KaJIbKYJSATOP, BBIOJIHATH MPeoOpa30oBaHusl BBIPAKEHUHN, COAEpKAIINX
KBaJIpaTHbIE KOPHH, UCIOJb3ysS CBOWCTBA KOpHEH
13 Hcnonb3oBarh 3amucu  OOJNBIIMX M MajblX YHCEN C MOMOIIBIO
. JIECATUYHBIX JIpo0eii u creneHei yncna 10
2 AnreOpanyeckue BbIPaXKEHUS
[IpyuMeHATh MOHATHE CTENEHU C LENbIM I0Ka3aTeJeM, BbINOIHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXKAIIUX CTENEHH C LEeIbIM
I0Ka3aTesneM
25 BBINONHATE ~ TOXAECTBEHHbIE  NPeoOpa3oBaHMs  PALMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeiCTBUH Haa MHOTOWICHAMH U




anreOpandeckuMu ApoOsSIMuU

2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHHH ISl PEIICHHS Pa3IMYHbIX

3a1a4 U3 MaTCMaTHKHU, CMCIKHBIX IIPEAMETOB, U3 peaHLHOﬁ IIPaKTUKH

VYpaBHEHHMS M HEPABEHCTBA

3.1

Pemware nuHEHHBIE, KBaJpaTHbIE YPAaBHEHUS M PalMOHAJIbHBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

MNEPEMECHHBIMU

3.2

[IpoBoguTe mpoCTEMIIME MCCIECIOBAHUS YPAaBHEHUH U  CHCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpauuecKux
Mpe/iCTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYEe)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amaud K e
anredpanvyecko MOJIENH C TOMOIIBIO COCTABJIEHUS YpPaBHEHHS WU
CUCTEMBl YpPaBHEHUH, MHTEPHPETUPOBaTH B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4M MOJTY4YE€HHBIN pe3ylbTaT

3.4

[TprMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHMUSI, OLICHKH,
pelaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U UX CUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  peIllIeHUi

HEPABCHCTBA, CUCTEMBI HEPABCHCTB

DOyHKIUU

4.1

I[lonmMaTe M MCIOJB30BATh (bYHKHI/IOHaHBHBIe IIOHATHUA MW A3BIK
(TepMI/IHLI, CHUMBOJIMYCCKUEC O603H8.‘ICHI/I$I), OIIpCACIIATL 3HAYCHUC
(1)YHKI_II/II/I 0 3HAYCHUIO aprymcHTa, OUpCAC/IATb CBOMCTBaA q)YHKHI/II/I

no e€ rpaduky

4.2

Crtpouts rpaduku 31eMeHTapHbIX QYHKIUN BUA:
y=k/x

k/x
, Y =X%, Yy =X, Yy = [X|, onuckIBaTh CBOWCTBA YMCIOBON (DYHKUIUHU MO €&

rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0]71 nporpaMmbl OCHOBHOI'O 0011I€ero 06p33OBaHI/Iﬂ

1

Yucna ¥ BEIYMCIIEHAS

1.1

CpaBHI/IBaTI) U ynopsaao4duBaTh palMOHAJIbHBIC W HPpalOHAJIbHBIC

qucia

1.2

BremonaaTe apI/I(l)MGTI/I‘-IeCKI/Ie )IGI\/'ICTBI/H[ C pallMOHAJIbHBIMH YW CJIaMHU,
coycTad YCTHBIC M NNMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATHE BBIYHCIICHUA C

HppairoOHAJIIbHBIMHA YHUCJIaMU

1.3

HaxonuTe 3HaueHUsl CTeneHeW ¢ LEeJbIMU TOKa3aTelsIMUu U KOPHEH,

BBIYMCIIATH 3HAYCHH S YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

Oprr.]'IS{TI) )IGf/iCTBI/ITGJ'IBHBIG YKCJia, BBIMIOJIHATE NPUKUIAKY pE3yJibTaTa

BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPOKEHUN

YpaBHEHUS U HEPABEHCTBA

2.1

Pemate  nuHelHble W KBaJpaTHbIE ypaBHEHHUS, ypaBHEHUS,

CBOIAIIUECA K HUM, HpOCTGfIH.IHG ,Z[pO6HO'paHI/IOHaJ'IBHBIC YpaBHCHUA

2.2

Pemath cuctemMbl ABYX JMHEHHBIX ypaBHEHUN C ABYMs MEPEMEHHBIMU
U CHUCTEMBI JIBYyX YPaBHEHMI, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS

JIMHEHHBIM

2.3

Pemars TekcToBBIC 3adaun aJ'IFe6paI/I‘ICCKI/IM cIocodoM ¢ IIOMOIIIBIO
COCTABJICHUA YPABHCHHUA WM CHUCTEMbI IBYX ypaBHeHPIfI C IBYM:

IEPEMCHHBIMU

2.4

[IpoBoauTe mpocCTEHIIME MCCIEIOBaHUS YpaBHEHMM U CUCTEM
ypaBHEHMH, B TOM UHCIE€ C NPUMEHEHHEM TpapUUecKHX
npejcTaBieHuit (HanpuMep, yCTaHaBIUBATh, UMEET JIM ypaBHEHUE WIN

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciini UMECT, TO CKOHBKO)

2.5

Pemate JINHEHBIE HCPAaBCHCTBA, KBaApaTHBIC HCPAaBCHCTBA,
I/I306pa)1(aTL peIICHUC HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3allMChIBATh

peuIcHuEC € IMMOMOIIBIO CUMBOJIOB

2.6

Pemate cuCTEMBI JTMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIIOYAOIIUC  KBAaJAPATHOC HCPABCHCTBO, I/1306pa)KaTI> peIICHHUC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpﬁMOfI, 3aIlMCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a4a4

DOyHKIUU

3.1

Pacno3naBate  (yHKIMHM  HW3Y4CHHBIX  BHAOB.  [loka3bIBaTh
CXEMAaTHYECKH PACIOJI0KECHUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB
byukiuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HaueHUH K03(pPUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIUI

3.2

[loka3piBaTh  CXEMaTWYECKH PpACIOJOKEHHME Ha KOOPAMHATHOM
IUTOCKOCTH TpadukoB GYHKIMH Buaa Y = VX, Y = |X| U onmchIBaTh

CBOMCTBa (PyHKIMI

3.3

Crpoutrb u wu300pakaTb CXeMaTH4YeCKH TpaduKu KBaIPATUUHBIX
GyHKIMI, ONUCHIBATH CBOICTBA KBaJpPaTUYHBIX (YHKIUN 1O HX

rpadukam

3.4

PacrioznaBath KkBajgpaTuyHylo OGYHKIHIO 10 ¢GopMyie, MNPUBOAUTH
OpUMephl KBAaJApaTUYHBIX (PYHKIMA M3 peaTbHOM >KU3HU, (DU3HKH,

rEeOMETPUH

Apudmernueckas U reoMeTpruecKas Mporpeccuu

4.1

PacnioznaBath apuMeTHUECKyI0 U T€OMETPHUUECKYIO MPOTPECCUU Mpu

Pa3HbIX crocodax 3aJaHus

4.2

BbInonHATE BBIYMCIIEHUS C HCIOJBb30BaHHEM (GOpMya N-TO uJIeHa
apuMeTUYecKoil U reoOMeTPUUECKON MPOTPECCHil, CyMMbI HMEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI ITIOCJICAOBATCIBbHOCTH TOYKAMH Ha KOOpﬂHHaTHOﬁ

INIIOCKOCTH

4.4

Pemate 3aaa4u, CBA3aHHBIC C YHCJIOBBIMH MOCJICA0OBATCIbHOCTSAMU, B
TOM 4YHCIC 3aJadyu M3 peaanoﬁ KU3HHU (C HCIIOJIb30BAHHUEM

KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTHIT)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHbBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit x apyroil. IloHsATHE panMOHANBHOTO YHCIHA, 3alUCh, CPABHEHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YUCIIaMU. Penienue 3anad u3
' pealbHOM PAaKTUKHU HA YacTH, Ha IpoOu
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMNpE/IeNICHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpoueHTsl, 3amuch NPOLEHTOB B BHJE IpoOM U IpoOHU B BUIE HMPOLEHTOB.
' Tpu oCHOBHBIE 3a1a4y HA IPOLIEHTHI, PEIIECHUE 3a1a4 U3 PEAIIbHON NPAKTUKH
15 IIpumeHeHMEe NPU3HAKOB — NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEI
16 PeanbHple  3aBUCMMOCTM, B TOM u4Hucle Ipsmas M oOparHas
' IPONOPLUOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUs
21 IlepemeHHbIE, YUCIOBOE 3HAYCHHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJAy BEJIMYMHAMU B BUIE (OPMYIIBI.
. Beraucnenus no popmynam
23 IIpeobpa3oBaHnne  OyKBEHHBIX  BBIPDOKEHHH,  TOXKJIECTBEHHO  pPaBHbIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHM € HATYPAIBHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)keHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' @dopmyna pa3HOCTH KBaJApaToB. Pa3inoxkeHne MHOTOUWJIEHOB HA MHOKHTEIN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO
. YPaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUH IO yCJIOBHUIO 337a4yu. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOIIBIO YPABHEHUI
3.4 JIuneiHOe ypaBHEHHE C JBYMs IIEPEMEHHBIMU U €T0 rpauk
Cucrema [ByX JHMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. IIpuMmepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMoi
42 Hucnossle TPpOMEKYTKU. PaccTosiHue MeXAy IByMs TOUKAMHU KOOPAMHATHOU
' NpAMOM
43 [IpssmoyronwsHas cuctema koopauHaT, ocu OX m Oy. AGcrucca U opanHATA
' TOYKU Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UteHue rpadukoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkiuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynknuu y = [X|
A7 I'padudeckoe pemieHne JIMHEHHBIX YPaBHEHHMH M CHCTEM JIMHCHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna u BBIYMCIEHUS
11 KBagpatHblif kopeHb u3 uucna. IloHsaTHe 00 HppanMOHAIBHOM YHCIIE.
. JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUecKuX KBaJPaTHBIX KOpPHEW W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. JefCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enbIM [OKa3arTeneM U €€ cBoiicTBa. CTaHgapTHas 3allich YKcia




AnreOpandecKkue BEIPaXKCHUS

2.1 KBagparHslii TpEXUWIEH, pa3JIoKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast poob. OCHOBHOE CBOMCTBO anredpanyeckoi Apoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BoIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJApaTHOTO YPaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBLHBIE YPAaBHEHHS
I'paduueckas MHTEpIpETaNsl YPaBHEHUN C JBYMS NIEPEMEHHBIMH H CHCTEM
3.4 JMHENHBIX YpaBHEHHU C ByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemrenne TeKCTOBBIX 33124 anreOpandecKuM CIocoO0OM
3.6 UwucnoBbie HEpaBEHCTBA U UX CBONCTBA
3.7 HepaBeHCcTBO ¢ 071HOM ITepeMeHHOM
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJJHOM EPEMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMEpEeMEHHON
4 DyHKIIUA
i1 [lonstne ¢ynkuu. OO6nacTh ONpENeNeHUs W MHOXKECTBO 3HAYCHUI
. ¢bynakun. CriocoObl 3a1anust QyHKIUN
4.2 I'paduk pynkuuu. UreHue cBOKCTB HyHKIMH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMINUX peaTbHbIE TPOIECCH
W OyHKIMM, OMUCHIBAIOIIME TMPSAMYH0 U OOpaTHYI MpPONOPLUOHATIbHbIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 Oynkumu y =x% y = x?
4.6 Oyukumu Yy = [IX, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KITIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 PanmonaneHble ymcna, WppalMOHANbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
. JECATUYHbIE JPOOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIC
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JEMCTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubmmkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyxkaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh NMpuoamxeHus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT YpaBHEHUW TpEeTbed U
' 4eTBEPTOM CcTeneHel pa3ioKeHHeM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHECHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHHH ¢ IBYMS IE€PEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHH, OJHO M3 KOTOPBIX JIMHEHHOE, a JAPYroe —
. BTOPOU CTENEHU
2.10 I'paduueckas MHTEpIIpeTalUs CUCTEMBl YpaBHEHHH ¢ ABYMs IEpEMEHHBIMU
211 Perienne TeKcTOBBIX 3ajau alreOpanyeckuM crocoOom
212 UucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenue MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Peurenue cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs

NCPpCMCHHBIMHA




OyHKIMU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

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

3.3 I'paduku pynkuumii y=K/x, y = X* u ux cBoicraa

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

41 Omnpenenenre M crnocoObl 3aJJlaHUSl YUCIOBBIX TOCIENI0BAaTENbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIio U Gopmysoil N-ro dieHa

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

43 I'eomerpuueckas mnporpeccusi. Popmynsl N-r0  WIEHA T'€OMETPUUYECKOMN
' MIPOrpPECCU, CYMMBI MIEPBBIX N UIEHOB

44 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MJIOCKOCTH. JIMHEWHBINA W SKCITOHEHIIMATBHBINA POCT

4.5 Cno>HbIE TPOIICHTHI




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

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOYKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATHUIMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; YMEHHE HMCII0JIb30BaTh IpapUuecKoe NMPeICTABICHINE MHOXKECTB
JUISl OTIMCAHUSI PEAIBHBIX IIPOLIECCOB M SIBJIECHUM, NP PELICHUU 3a]1a4

U3 IpYTUX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATHUAMH: OMpEAeSieHne, akKCHOMa, Teopema,
JOKAa3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U  JIOKHBIE
BBICKA3bIBaHUS, NPUBOJUTH MIPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHWA U OTpULAHUSA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATUSAMU: HATYpajJbHOE YHUCIO, MPOCTOE M
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHCia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi poOb, CTAaHAAPTHBIM BUJ YHCIIA, PAalMOHAIBHOE YHCIIO,
UpPpALMOHATIFHOE YHUCJO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEJCTABIATH YHUCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OIEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh NOHATHSAMM: CTENEHb C LENBIM IOKAa3aTeleM,
apu(pMeTHUeCKUl KBaJpaTHbI KOPEHb, MHOTOWIEH, ajredpanydeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYETHl TO (Qopmynam,
npeoOpa3oBaHusl LENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMM, PA3JI0KEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNT Pa3HOCTH KBAJApaToB H

KBaJapaTa CYMMBI U pa3HOCTHU

YMeHue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBIC W KBAJpaTHbIC YPaBHEHHS,
JIPOOHO-PAIMOHANBHEIE YPABHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YpaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallMOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3aa4 U3 JPYIUX IIPEIMETOB
U TPAKTUYECKUX 3a/Jad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsIMyI0O M KOOPJMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsl peleHuit

YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKLHNA, TpaduK QYHKINU, HYIH
byHKINY, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKU
BO3pacTaHus, yOBIBaHUS, HaumOOJbIIee W HaWMEHBIIEe 3HAYCHUS
GyHKINY; yMeHHue OTIEPHPOBATH TIOHSITHSIMH: npsiMast
MPONOPIHOHAIBHOCTD, JIMHEWHAsT (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabonia, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINUH, KCTIOIB30BaTh TPpa(UKK I OTIPEICIICHHS
CBOMWCTB TIPOIIECCOB W 3aBUCHMOCTEH, /Ul pelIeHHs 3a1ad U3 APYTuX
y4eOHBIX TIPEeIMETOB W peajbHOM JKU3HH; YMEHHE BBIPAXKaTh

dbopMynamMu 3aBUCUMOCTH MEXIY BEIUYUHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeOMETpUYEecKass  MPOrPEecCUr;  yMEHHE
UCIOJIb30BaTh CBOWMCTBA MOCIEA0BATEIbHOCTEH, (HOPMYIBI CyMMBI U
oOlrero wjieHa MpH pelIeHUd 3a/ady, B TOM 4YHCIe 3aaad U3 APYTUx

y‘le6HBIX IpeaMETOB U pCaHbHOﬁ JKHN3HHU

YMeHue peulaTh 3aJa4u pa3HbIX TUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIHM M 4YaCTH, ABHXKXCHHC, pa60Ty, LOHCHY TOBapOB U CTOUMOCTb
INOKYIIOK U YCJIYyI', HAJIOTH, 3a1a4U U3 obnactu YIIpaBJICHUA JITUYHBIMU U
CEMEHHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BBIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO  3a/a4H,
HCCIICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,Z[OHOI[O6HOCTI>

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHWI TPEYroJbHUKH, MPSMOYIOJbHBIA TPEYTrOJNbHUK,

MEauaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYrOJIbHUKA, I-ICTBIpéX}’l"O.I'IBHI/IK,




napajjienorpaMM, pomMO, TNPSAMOYrOJbHHK, KBaJApar, Tparenus;
OKPY>KHOCTb, KpYT, KacareibHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemiath 3agadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HH, Ha HAXO0XKJIEHUE T€OMETPUYECKUX BEIMYUH C INPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (HakTOB

10

YMeHne omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYroJIbHUKOB; IMapaUIeIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX,
VIOl MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIH,
nogoOue Guryp, nog00HbIE TPEYTOJbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKHA U TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nogoOue Guryp, napaieIbHOCTh U NMEPHEHANKYISIPHOCTh MPSIMBIX B

OKpY>KaroIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUSAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yrjla, CUHHyC W KOCHUHYC yIJla TPEYroJjbHHKA), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MUpE; YMEHHE TMPUMEHATh (GOpMyabl MEpUMETpa U  IUIOIIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO Tapajulefienuea; yYMEHHE NPUMEHSATh IpPU3HAKU
paBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHHKa,
teopeMy Iludaropa, TpPUrOHOMETPUUECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxaTh IUIOCKME GUTYPBl W HX KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBKD YEPTEKHBIX
UHCTPYMEHTOB ¥ JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUSAMMU IpsAMOYTOJIbHAA CHUCTCMa
KOOpJAUHAT; KOOPAHWHATBI TOYKH, BCKTOD, cymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHUEC HCIOJIB30BATb BCKTOPBI M KOOPAWHATHI JJIA HNPCACTABIICHHUA
JAaHHBIX W PpPCHICHHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘{e6HLIX

MMpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue OINCpHUPOBATH TTOHATUAMMU: CTOJIOMKOBBIE U KpPYT'OBBIC
AuarpamMMmel, Ta6J'II/II_U:I, CpeaHcee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,
HanOOJIbIIIee U HaMMEHBIIIEE S3HA4YCHUA, pa3dMax YHCIIOBOTO Ha6opa;

YMCHHC MU3BJICKATBh, HHTCPIIPETUPOBATH u HpCO6paSOBBIBaTL




UHPOpMALIMIO, TPEJCTABICHHYI0 B TaONUIlaX M Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUH; yMEHME pacro3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpY’KalollleM MUpe

15

YMeHune omnepupoBaTh MOHATHUSMU: CIyYalHBIA OMBIT (CIy4alHbIN
9KCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIA HCXO.)
CIIy4allHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHUE HAXOJUTh BEPOSTHOCTU CIIYYalHBIX COOBITHH B OIBITaX C
PaBHOBO3MOKHBIMU JJIEMEHTApPHBIMU COOBITHSIMU; YMEHHE peIiaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCIHOJb30BaHUEM
npaBujia YMHOXXEHHUS; YMEHHUE OIICHUBATh BEPOSITHOCTU PEATbHBIX
COOBITUN W SIBIIGHUW, TIOHUMATh POJIb MPAKTUUECKH JTOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH B OKPYXAlOleM MHpPEe U B IKU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHN; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpaTh TOAXOMSAIIANA W3YYCHHBIM METOJ I PEIICHHS
3a/layd, TPHUBOJUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMAaTHKH B
HUCKYCCTBE, OIMCHIBATh OTICIbHBIC BBIJAIOIMIUECS  PE3YyJIbTaTHI,
MOJIYYCHHBIC B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HayKd, MPUBOIUTH
MpUMEPbl MAaTEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky enuMOoCTH HEbIX YUCE

1o OOBbIKHOBEHHBIE M JIECATUYHbIE  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
. pe3ynbTaTa BIUMCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTemeHb C palMOHAJIbHBIM II0Ka3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E Apudmernueckuit KOPEHb HaTypaJbHOU CTCIICHH. JHevictBus c
. apupMeTUYEeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Hensle u apoOHO-panmoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. YpaBHEHUI

39 Lensle u ApoOHO-panMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3a1a4

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpudeckas mporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknmst, cnocoObl 3amanus QyHkound. [padux  dynkimumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MaKkCUMyMBbl H
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 MHOTOYTOJILHUKHI
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






