PABOYAS ITPOT'PAMMA
Y4eOHOro Kypca «AJjreopa»

U1t oOyJaromuxcst 7-9 KiaccoB

INOACHUTEJBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00ECIIEUMBACT U3YUECHUE APYTUX JUCHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOIUMO JIJIst
MIPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM >ku3HU. Pa3BuTHe y 00y4aromuxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIACHUM € CYITHOCTH alTreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAYKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHsS HAOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSI M BBIBOJBI,
dbopmynmpoBath yTBepkacHUA. OCBOCHHE Kypca alreOpsl 00ecreurnBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PAcCYXKIeHUs, 0000IIeHNEe U KOHKPETHU3AINI0, a0CTparnpoBaHue U
anajoruto. OOyueHwe  anreOpe  MOpPEANoOjaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOATENIFHON JCSITENIBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSATEIbHOE
pelIeHue 3a1a4 SABJISETCS peaanu3alnei 1esTeIbHOCTHOTO MPUHITUIA 00yYeHUS.

B cTtpykrype mporpammbl ydeOHOTO Kypca «Anredpa» sl OCHOBHOTO
o01ero o0pa3oBaHuss OCHOBHOE MECTO 3aHUMAIOT COAEPKATEILHO-METOANYECKIE
JuHuM: «Yucnaa u BRIUUCIECHUSN», « ANTeOpandecKkue BhIPAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «Dynkmumy. Kaxmas w3 3TUX coaepkarelbHO-METOIMYECKUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JIPYTUMHU €ro JUHUSAMH. B Xome w3ydeHHMs Y4YeOHOro Kypca OOydaromumcs
MPUXOIUTCS JOTHYCCKH PaACCyK/JaTh, HMCIIOJIB30BATh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpamMmy ydeOHOTo Kypca «AJredOpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feiax
MaTEMaTUYECKOro 00pa30BaHUsl U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB  yHHMBEpPCAJIbHOTO  Maremaruueckoro s3bika. ConepxaTeiabHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTED.



Copepxxanne nuMHUM «YuWCia W BBIYMCICHHS» CIYKUT OCHOBOW JUIS
JaIbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIB30BaTHCS alTOPUTMAMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEr0 0O0pa3oBaHUs
CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEpUICHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJreOpandecKkue BhIPaXeHUs
U «YpaBHEHUsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIMIMXCS
MaTEMaTUYECKOro anmnapara, HeoOXOAUMOro Ui pPELIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOro 00I1ero o0pa3oBaHUsl Yy4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAaIbHBIX BhIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HaUYCHHE MAaTEMaTHUKU Kak
A3bIKa JJISI TOCTPOCHHSI MAaTEMaTUYECKUX MOJENeH, OMHMCAHHWs NpPOLECCOB U
ABJICHMA peanpHOrOo Mupa. B 3agaum oOyueHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOJAUMOro, B
YACTHOCTH, JJIi OCBOGHMS Kypca HWH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
JNeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO Ha TOJIyYeHUE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJEIH
JUISL OTIMCAHUSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckrue, BHOCUT BKJIaJ B (QOpMUpPOBAHUE
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYPHI.

CornacHo yueOHOMYy MjaHy B 7-9 kjaccax u3ydaeTcsi Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/elibl COJEp KAHMS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peaJbHOW NPAKTUKY HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a0a4 U3 PEaIbHON ITPAKTHKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEJICHUS MOAOOHBIX CIaraeMbiX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTH. PopMmysa pa3HOCTH KBaApaToB. PaznoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoCTaBlI€HHE YpAaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIocOOOM TMOACTaHOBKHU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YUnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduyeckoe pemieHne NTMHEWHBIX ypaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LenbIM IMOKa3aTeneM U €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHue, BbIUWTAHUE, YMHOXKEHHE, JeJeHHEe anreopandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 aaredpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

ITonsitue ¢ynkuuu. OOnacTb ONpeAeNeHUss M MHOXKECTBO 3HAYEHUU
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DYHKIIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMSI NEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOpoi creneHu. [ 'paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alreOpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'padukn pyrximit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  MOCIEAOBATEIbHOCTUYHCIOBBIE  MOCAEI0BATEILHOCTH |
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHbIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KCHHSM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM MpO(ecCHOHAIbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IIMTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYEeCKUX 3HAHUU JJI PELICHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIIUMCS YCJOBHAM CONMAIBHOM U NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONPEAECICHUS] TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBAHME 1O  YCTAHOBJICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHMBATh HAAGKHOCTh WH(OpPMAIUU TIO KPUTEPHUAM, MPEAIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMSI,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYTUE), BBINOJHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJAThH IUIAH, AJITOPUTM PELIECHUs 3aJa4yu (WU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJeTh CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3ysbTara penieHus MaTEMaTUYECKOM 3a1auH;

NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJEHHBIX OUINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JAESITEIBHOCTU MOCTABICHHOM LIENIN
U YCIIOBUSIM, OOBSCHATD MPUYUHBI TOCTHXKEHUS WU HEJOCTHKCHHS LENH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIBHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsredOpanvyeckKue BbIpaKeHUA

Hcnonp30oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJACHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIEero MHOXHTENS, TPYNIUPOBKH  CJIATa€MbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHNS U HEPAaBEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
MepexoJia OT UCXOJTHOTO YPABHEHUSI K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupate nOpuUMEpbl TApP YKCEN, SBISIIOMIUXCA PEIHICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHHUW II0 YCIOBHUIO 3a/Ja4d, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW MUIOCKOCTH TOYKHM IO 33JIaHHBIM KOOpJIMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKIIUHU 10 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyuces U1 CPaBHEHUS, OKPYTJICHUSI M BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apudMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJIpAaTHBIE KOPHH, WCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJSATOP, BBIMOIHAITH
npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONB3YS
CBOMCTBA KOPHEW.



Hcnonb30BaTh 3anmucy OOJIBIIMX W MAJIBIX YKCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEeHU C IeJbIM TOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN pEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHSATh CBOWCTBA YMCJIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHnMaTh W HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHMs), OMPENCNITh 3HaUeHHE (YHKIMH TIO0 3HAUYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y=kix,y=x2,y=x3y =[x, y = VX, OIHCHIBATH CBOICTBA YHCIIOBOW
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAIIbHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
couyeTrass YCTHbIE U NHUCHBMEHHBIE TMPUEMBI, BBIOJHATH BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3ajayMl aireOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMH W3y4eHHBIX BHUIOB. [loKa3piBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =Vx, y = |x|, B 3aBucumMocT ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U H300paxarb cxemMaTH4eCKu rpaduKu KBaJApaTUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpPecCUd Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpPMYyNI n-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKON MPOrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbie | Ilpakruueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BerunciieHus. PalinoHanbHbie o5 1 bubnuorexa [IOK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJrCOpaHeCKHe BhIpaxeHiA 21 L https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥/ PABHCHITA M HEpABEHCTEA 20 1 https://m.eds00.ru/7f415b90
bubnuoreka [{OK
4 Koopmunarst u rpaguku. Cynxum 24 1 https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
> [osroperne i 06obmenne 6 L https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHs ¢ UeIbiM ; bubmuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubmuorexa [IOK
ypaBHEHU I https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bubnmorexa LIOK
o .
8 YHKIHH. OCHOBHBIC IOHATHA S https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
9 Dynxcuau. Hucrosie Gyniim 9 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
1 IT 2
0 OBTOpCHHE 1 0000meHHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcsbl
1 Yucna v Beruncienus. JleicTBUTeIbHBIC 9 bubnuorexa [JOK
4yucIa https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Dynxuun 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YuciIoBbIe OCIEN0BATEILHOCTHU 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aus 18 1 bubmmnoreka [HOK
3HAHUHI https://m.eds00.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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi = odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 [ToHsiTHE paITMOHAILHOTO YKCIIA 1
5 Apudmerrdeckue I1HCTBUS C 1
paloHaIbHBIMU YHCIAMH
3 Apudmerndeckue I1HCTBUS C 1
paloHaIbHBIMU YUCIaAMH
4 Apudmerrdeckue I1HCTBUS C 1
paloHaIbHBIMU YHUCIAMH
5 Apudmerraeckue I1eHCTBUS C 1
paloHaIbHBIMU YUCIAMH
5 ApudmeTrndeckre IeHCTBUS C 1
paloHaIbHBIMU YUCIaAMH
7 CpaBHeHue, ynops/1041MBaHue 1
palroHaIbHBIX YHCEI
8 CpaBHeHue, ynops/104MBaHue 1
palMoOHATBHBIX YUCEI
9 CpaBHeHue, ynops/104MBaHue 1
panroHaTBHBIX YUCEI
10 CreneHs ¢ HATYpAIbHBIM 1 bubnmoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HATYpaIbHBIM 1 bubnmnorexa [JOK
MIOKa3aTeJeM https://m.edso00.ru/7f421382



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

12 Crenensb ¢ HaTypaJIbHBIM bubnmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaJIbHBIM bubmmoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypaIbHBIM
nokasaresiem
15 Penrenue oCHOBHBIX 3a/1a4 Ha JIpOOH,
HPOIICHTHI U3 PEATbHON MPAKTHKH
16 PenieHne OCHOBHBIX 3a/1a4 Ha JIpOOH,
MPOIIEHTHI U3 PEATHHOU MPAKTUKH
17 Penienne OCHOBHBIX 3a/1a4 Ha IpoOH,
MPOIIEHTHI U3 PEATbHOU MPAKTUKH
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIIEHTHI U3 PEATHHOU MPAKTUKH
19 [Ipu3Haku neIMMOCTH, Pa3JIOKCHHSI
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
20 [Ipu3Haku NeTUMOCTH, Pa3IOKCHIS
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
21 Peanpubie 3aBucumocTH. [Ipsmas u
oOpaTHas MpOMOPIMOHATHBHOCTH
29 Peanpubie 3aBucumocT. [Ipsmas u
oOpaTHas MPOMOPIMOHATBHOCTH
23 Peanbubie 3aBucuMocT. [Ipsmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
24 Peanbuble 3aBucuMocT. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
o5 KonTpomnpHas pabota o Teme

"PannonanbHble ynciaa"



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

bu6mmoreka [IOK

26 b
YKBEHHBIC BHPCHHA https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyIbl
29 [Iepemennsle. JlonycTumsle
3HAUEHUS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BLII) a)KIZ:HI/Iﬁ ack ZITI/IC CKOOOK 1 bubmmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MPHUBEICHNE TIOJOOHBIX CJIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BLI: axiﬂnﬁ ack ZII’(I‘I/IG CKOOOK 1 bubmorexa LHOK
P > Packp https://m.edsoo.ru/7f41fd70
NPUBEICHHUE TIOJJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPOKECHHH, PACKPBITHE CKOOOK 1
NPUBEICHHUE TIOJJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIp)KEHUH, paCKpbITHE CKOOOK U
MpuBeIeHNEe TOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnoreka [JOK
IIOKa3aTesIeM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnoreka [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENIEHU C HATYPAITbHBIM bubnmoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 M
HOTOTICHE! https://m.edsoo.ru/7f42276e
38 MHOTO4ICHBI bubmmorexa [JOK

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 CiokeHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiokeHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 DopmyJIbl COKPALLEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo0.ru/7f424fd2
47 DopMyIIbl COKpAILIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 PaznokeHne MHOTOYJICHOB Ha bu6mmorexa [IOK
MHOKHTCIIH https://m.edso0.ru/7f423312
49 PaznokeHre MHOTOYJICHOB Ha bu6mmoreka [IOK
MHOKHTECIIH https://m.edsoo.ru/7f4237fe
50 PaznokeHne MHOTOYJICHOB Ha bu6mmorexa [IOK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznokeHne MHOTO4YJICHOB Ha
MHOKUTEIIH
59 KonTpomnpHas pabota o Teme

"AnreOpanyeckue BbIpaxeHus"



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

YpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUI
JIuneitHoe ypaBHEHUE ¢ OJJHOU
54 MIePEMEHHOM, peleHUe JTMHEHHBIX
ypaBHEHUI
JIuneliHoe ypaBHEHHE C OAHOU
55 ne eMeHHO}I;Ip elIeHNE JIPII[HefIHI)IX bubmmorexa LIOK
p o p https://m.edso0o.ru/7f420482
ypaBHEHUU
JInHeitHOe ypaBHEHUE C OJHOM
56 NIEPEMEHHOM, PeIIeHUE JINHEHHBIX
ypaBHEHUI
57 Pemenne 3agad ¢ moMompio bu6mmorexa [IOK
YpaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemenne 3agad ¢ moMompio bu6mmoreka [IOK
yYpaBHEHUNU https://m.edso0.ru/7f420806
59 Penrenue 3a1au ¢ mOMOIIBIO bu6mmoreka [IOK
yYpaBHEHUHU https://m.edso0.ru/7f4209a0
60 Penenue 3a1au ¢ mOMOIILIO bu6mmorexa [IOK
yYpaBHEHUHU https://m.edso0.ru/7f420e6e
61 JIuneliHOe ypaBHEHHE C IBYMS bubnnorexka [JOK
HNEpEMEHHBIMU U ero rpaduk https://m.edsoo0.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMsI bubnuorexa [IOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 CucremMa 1ByX JIMHENHBIX YpaBHEHUI bubnuoreka [IOK
C ABYMs IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa 1ByX JIMHENHBIX YpaBHEHUI

C ABYyMs IIEPEMEHHBIMUA



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 JIByX JTMHEUHBIX YPaBHEHHUI

05 C IByMsI IEPEMEHHBIMU
66 CucreMa JIByX JTMHEUHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHIMA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHUM bubmmorexa [JOK
https://m.edso0.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pewmenne cucrem ypaBHEHUN
79 KonTtponpsHast pabora no Teme bubmmoreka [IOK
"JIuneliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha nIpsAMOi bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexka [JOK
4 HHeI0BbIe IPOME3KYTKH https://m.edsocE.Iru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrostare Mexny AByMs TOUKaMH
KOOPJMHATHOU IIPSAMOM
77 Paccrostare Mexny AByMs TOUKaMH
KOOPJMHATHOU IIPSAMOM
78 [IpssMoyronbpHas cucreMa KOOpAUHAT bubnnoreka [JOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOpAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX 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

dbopmynamu

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

[Tpumeps! rpadukoB, 3a1laHHBIX

bubmuorexa [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu
83 Urenue rpaduKoOB pearbHbIX bubnmoreka [JOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 UYrenue rpaduKOB peaabHbIX
3aBUCHMOCTEH
bubmuorexa [JOK
85 Tonsmie dyniciun https://m.edsoo.ru/7f41ef06
86 I'padux pynkumm
. . bubnuotexa [JOK
87 Crofictea QyrKumii https://m.edso0.ru/7f41f078
. . bubmuorexa [JOK
88 CroficTea Qyrruit https://m.edsoo.ru/7f41f1fe
N bubmuorexa [JOK
89 Juneiinas gynkumna https://m.eds00.ru/7f427282
. bubnuotexa [JOK
%0 Juneiinas pymkuns https://m.edso00.ru/7f427412
o1 [TocTpoenue rpaduka TUHEHHON bubnnoreka [JOK
byHKIUT https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka IMHEHHOI
byHKIIUN
93 I'padux pynkumn y =[x|
94 I'padux pynkumm y =[x|
95 KonTponpHas pabota o Teme bu6mmorexa [IOK

"Koopnunats! u rpaduku. @ynkuun"

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

/ Bcepoccuiickas mpoBepoOvHast
pabora

96 HtoroBas koHTpoJIbHAs padoTa / 1 bubmmoreka [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edso0.ru/7f429c6c
IToBTOpEHKE OCHOBHBIX MOHATUI U

97 METOJIOB Kypca 7 Kjacca, 00001eHne 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

98 METOIOB Kypca 7 Kiracca, 000011eHe 1 bubmiorexa IJOK

HU P ’ = https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
99 METOIOB Kypca 7 Kiracca, 00001enne 1 bubmiorexa IJOK
HU P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U

100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHITUHN H

101 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmaorexa [IOK

Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
102 METOIOB Kypca 7 Kiiacca, 0000IIeHIe 1 bubmaorexa LJOK
Hv P ’ m https://m.edso0.ru/7f42a900
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
Jl:;-)n Tema ypoxka Beero KonTpoabubie | IlpakTuueckue il:;:eﬂl/lﬂ :gl?;izz];feﬂbﬂme
padoThI padoThI pecypenI
1 KBaaparHplii KOpeHb U3 YUCIIA 1 bubmmorexa [JOK
https://m.edso0.ru/7f42d452
bubnnoreka [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YHUCIIE 1 https://m.e dsogru I7f4%eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHAIILHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHATILHBIX YHCET
JleiicTBUTENbHBIC YK CIIA
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
8 Apudmernueckuit KBaapaTHbIHN 1
KOPEHb
9 VYpaBHeHue BHIa X* = a 1
10 CaoiicTBa apumeTnyecKux 1 bubnuotexa [JOK
KBaJpaTHBIX KOPHEU https://m.eds00.ru/7f42d862
11 CaoiicTBa apumMeTnyecKkux 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHue YHCTOBBIX
12 BBIPAXXEHU, COAEPIKALIUX 1 bubnnorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 ITpeoOpa3oBaHue YUCIOBBIX 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

BBIPKECHHH, COJEPIKAIINX
KBaJpaTHBIC KOPHU

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

[Ipeobpa3oBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BIpANCHIH, CONCPMALIIX https://m.edsoo.ru/7f42e0be
KBaJ[paTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPAYKEHH, COJIEPIKAILUX bubmmorexa [IOK

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

KBaJIpaTHbIE KOPHU

16 CrteneHsp ¢ eNbIM IMoKa3aTeieM bubmorexa [JOK

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

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTapHBIX YaCTHUIL JI0 bubmuorexa [JOK
KOCMHUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUpe

18 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.eds00.ru/7f435648

19 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKa3aTeyiemM https://m.edso00.ru/7f435648

20 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKa3aTeyieM https://m.eds00.ru/7f435648

91 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f43599a

99 CBolicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f435ed6

23 KBanpatHslil TpéxuneH

24 KBanpatHslil TpéxuneH



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 Pasnoxenune kBagpaTHOro bubnmoreka [JOK
TpE€XUJIeHA Ha MHOKHUTEIIH https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHoro bubmmoreka [JOK
TpE€XUJIeHA Ha MHOKHUTEIIH https://m.edsoo0.ru/7f42fd38
KontponbHas paboTa mo temam
27 "KBagparuasie kopHu. CTeneHu. bubmorexa LHOK
KpapaTibiii Tpexich” https://m.edso0.ru/7f42ec80
bu6mmoreka [IOK
28 Aarebpaiieckas 1pode https://m.edsogru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anredpandeckoit 1podu https://m.edsoo0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauierne apodeit https://m.edsogru/7f430a8a
N bubmuorexa [JOK
33 Coxpaierne 1podeit https://m.edsogru/7f430f44
. bu6mmoreka [IOK
34 Coxpauierne apodeit https://m.edsocE.Iru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
U JIeJIeHne anredpandeckux apooei https://m.edso00.ru/7f43128c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
U JIeJIeHne anredpandeckux apooei https://m.eds00.ru/7f4315c0
37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE 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 JICJICHHE alreOpandecKux Apooeit

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

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bubmuorexa [JOK

38
U JICJICHHE alTreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpaKEHUH,
39 cop e >II<)a ux anred I;qucmzle bubmmorexa [JOK
Acpam P https://m.edsoo.ru/7f43259c
npodu
[IpeobpazoBanue BhIpaKEHUH,
40 coJiepKallux ajareopanvyecKue bubmorexa LHOK
Acprram P https://m.eds00.ru/7f432736
npobu
[IpeoOpa3oBaHue BEIPAKEHMIA,
41 cop e )Ea uX anred I:uxmecKI/Ie bubmmorexa [JOK
Aepra p https://m.eds00.ru/7f432736
npobu
42 KonTponbhas padbota no teme bubnuoreka [IOK
"AnreOpanyeckasi 1poOp" https://m.edso0.ru/7f431d36
bu6mmoreka [IOK
43 KeapatHoe ypasHenue https://m.edsoo.ru/7f42eela
44 HenonHoe kBaapaTHOE ypaBHEHHUE bubmmorexa [TOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBasipaTHOE ypaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 dopmyra KopHel KBapaTHOTO bubmuorexa [IOK
YpaBHECHUSA https://m.edsoo.ru/7f42f3f6
48 ®dopmyra KopHel KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa LHOK

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

bu6mmoreka [IOK

50 T B
eopeMa Bueta https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHuUH, CBOAAIMXCA K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOAAIIUXCS K bu6mumorexa [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
[Ipocreiimme npoGHO- bubmmoreka [IOK
53
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimue qpobHO- bubnnorexa [HOK
o4
paluMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienue TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
55 .
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75c
Pemenue TekCToOBBIX 3a/1a4 € bubnuotexa [JOK
56 .
MIOMOILBIO KBaIPATHBIX YPABHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bubnuotexa [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHeliHOE ypaBHEHME C IBYMs
58 NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPHI PELICHNS YPAaBHEHUN B
LENbIX YUCITaX
JInHeliHOe ypaBHEHME C IBYyMs
59 MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpHI pEelIeHNs YpaBHEHUN B
LEBIX YUCITaX
JIuHeitHOE ypaBHEHUE C IBYMsI
60 MepEMEHHBIMH, €ro rpaduK,

MIPUMEPHI peIlIeHUs] YpaBHEHUH 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

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

63

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU

64

[Tpumeps! pereHus cuctem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

65

[Ipumepsl penieHus cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'paduueckas mHTEpIIpETAIIS
YpaBHEHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU

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

67

I'padmueckas uHTEpIIpeTaLIns
YPaBHEHUS C JBYMs [IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

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

68

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOIIBIO CUCTEM YPAaBHEHHUU

69

Pelrenne TeKCTOBBIX 3a1a4 ¢
ITIOMOIIIBIO CUCTEM YPAaBHEHUI

70

Pemrenne TeKCTOBBIX 3a1a4 C
ITIOMOIIIBIO CUCTEM YPAaBHEHUI

71

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA



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

YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM
74 JIuneliHble HEpAaBEHCTBA C OJJHOMI bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f42c692
75 JIuneliHble HEpaBEHCTBA C OJJHOMI bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo0.ru/7f42c840
76 JIuHeitnbIe HepaBeHCTBA C OJJHOM
MEPEeMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHCHHBIX HEPABCHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
N3o0pakeHue peeHus THHEHHOTO
80 HEpaBEHCTBA U MX CHCTEM Ha bubmmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOM
N3o0pakeHue peeHus THHEHHOTO
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOiA
KonTponbHas padota no temam
82 "HepasenctBa. Cuctembl
ypaBHeHUi"
bubmuoreka [JOK
83 [TonsTue KLU
Pynicu https://m.edsoo0.ru/7f433c12
84 OO6macTp ornpeiesieHust © MHOYKECTBO bubnmnorexa [JOK

3HaYeHUN PYHKIHUH

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

Crnioco0bl 3a1anust GyHKITUN

86 I'paduk Gyakmmm
87 CaoiicTBa GyHKIIUH, UX
oTOOpakeHHE Ha rpaduke
88 UYreHue 1 mOoCTpOCHHUE TPAPUKOB
byHKIMHA
89 [Tpumeps! rpadukoB GyHKITUH,
OTPAKAIOIIUX PeaTTbHBIC MPOLIECCHI
OyHKIUH, OMKUCHIBAIONIUE MPSIMYIO U
90 06YI;TE MPOIIO I/I:Il{aJILHpHe ’ bubmorexa LHOK
PaTHYIO HpoTopH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 I'unep6ona
bubmuorexa [JOK
2 r
o nnepona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x2
paduk pymKiym y =X https://m.edso0.ru/7f434572
Oyakmun y =x%, y=x3,y =YX,y =
94 |x|}"H ;Iqmzecmey emeHZI/Ie ’ bubmmorexa [TOK
- P . p . https://m.edso00.ru/7f434d38
YpaBHCHHI U CUCTEM ypaBHEHUU
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 7 M 8 KJIacCOB,
95 0000MIeHNE 3HAHMIA / bubmorexa HOK
. https://m.edso0.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
HToroBast KOHTpOJIbHAs paboTa /
96 Bcepoccuiickas npoBepouHas bubmmorexa [OK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
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/JIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

bu6mmoreka [IOK

98 METOJ10B KypcoB 7 fI 8 Kaccos, ! https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 Bubmuorexa LIOK
#OB XYP . ’ https://m.edso00.ru/7f437510
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
100 METOJIOB KYPCOB 7 ¥ 8 KJIIaCCOB 1 Bubmzorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
101 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 Bubmiorexa ITOK
P . ’ https://m.edso00.ru/7f436b88
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
102 METOIOB KYpCOB 7 U & Ki1accoB 1 Brbmuozexa [IOK
F10B KYP . ’ https://m.edso00.ru/7f437858
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 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 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

PanmonansHabIe ynca,
HMppalyoHaJbHbIC YUCIIa, KOHEUHbIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHoxkecTBO HeﬁCTBHTeHBHLIX YHUCCII,
HeﬁCTBHTeHBHBIe qucia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
4YyUCel U MHOKECTBOM TOYEK
KOOPJIMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEIIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

OxpyrieHue yucen

OkpyriieHne yucen

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

10

JIunelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK




YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

11
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
. Bbubanoreka [IOK
12 yYpaBHEHUH, CBOASAIIMXCS K 1
https://m.edsoo.ru/7f43c542
KBaJAPaTHBIM
KBanpatHoe ypaBHeHnue. Pemienne BuG OK
. nOJIMOTEKA
13 YpaBHEHUM, CBOJALIUXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIPaTHBIM
bubnuoreka IHOK
14 bukBanpaTHble ypaBHEHUS noimoreka L1
https://m.edsoo.ru/7f43c3d0
bubnuoreka IIOK
15 bukBanpaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pernieHuss ypaBHEHUN
16 TpeTbel U YeTBEPTON CTEIIEHEN
pa3oKEHUEM Ha MHOKHTEIH
[IpuMmeps! perieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3iI0KEeHNUEM Ha MHOKUTEIH
18 Pemenne npo6GHO-paIiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUU https://m.edso0.ru/7f43c9b6
19 Pemienne 1po6GHO-paIiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUN https://m.edso0.ru/7f43c9b6
20 Pertenne TEKCTOBBIX 3a7a4
anredpandeckuM MEeTO0M
21 Pertenne TEKCTOBBIX 3a7a4
anredpandeckuM MEeTO0M
22 Pemenune TekCcTOBLIX 3a1a4



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

aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTponbhas pabota no teme

23 " . -
YpaBHEHHUS ¢ OJTHOI epeMEHHON
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IBYMsl IEPEMEHHBIMH U €€ pelieHue
97 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IBYMs IEPEMEHHBIMH U €€ pelieHue
28 Cucrema IByX JMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
Pemenne cucrem aB aBHCHUIA,
30 OJTHO M3 KOTOPBIX J'H/I}I]-IXGIZ'IIEOC, a pyroe bubmmorexa [JOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenne cucrem aB aBHCHHUIA,
31 OJTHO U3 KOTOPBIX J'H/I}I]-IXGIZ'I/EOC, a ipyroe bubmorexa HOK
. https://m.edso0.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOH CTEIIEHU
Pemienune cucrem aByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOH CTENEHU
34 I'paduueckas uHTEpHIpEeTALIUSL



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

CUCTEMbI ypaBHEHUI C IBYyMsI
NepPEeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocooom
36 Pemenune TekcToBBIX 3a7a4
anreOpanvdecKuM criocooom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUN"
38 qI/ICjIOBHe HEpaBEHCTBA U UX
CBOICTBa
HucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
39 CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
43 CI/ICT?MBI nHHeﬁHij HEPABEHCTB C
OJIHOI TepeMEHHOMN U UX pELICHHUE
44 CI/ICT?MBI J'II/IHGfIHBfX HEPABEHCTB C
OJIHOI TTepeMEHHOMN U UX PELICHHUE
45 CucTtembl TMHENHBIX HEPABEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBaapaTHble HEPABEHCTBA U UX bubnnoreka [JOK
pelieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnnorexa [JOK

perieHne

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



https://m.edsoo.ru/7f43ad5a
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KBa,I[paTHBIC HCPpaBCHCTBA U UX

bubmuorexa [JOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
['paduueckas uHTEpHIpETALIUSL
51 Hng)BeHCTB u CI/ICTSMIz-IepEII-IBeHCTB c bubmorexa LHOK
https://m.eds00.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas unTeprperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTtponsHast pabora o Teme
"Hepasencrpa"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnnorexa [HOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apaboJIbl https://m.edso0.ru/7f439eb4
58 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo0.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
50 [Tapa6ona, KOOpAMHATHI BEpPIIUHBEI bubnnorexa [JOK

napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f43a31e
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[TapaGosna, KOOPAUHATHI BEPIIMHbI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0.ru/7f43a526
62 [Tapabosna, KOOpAUHATHI BEPILUHBI
napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'padpuku dynakmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku bynaxmumii: 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'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmorexa [IOK
MOCJIEOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 pexyppeHTHO! (hopMynoi u bubmmorexa [OK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
79 Apudmernueckas 1 reoMeTpuiecKas bubnnoreka [JOK
MPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi 1 reoMeTpuiecKas bubnnorexa [JOK
IIPOrPECCUH https://m.edso0.ru/7f43f3b4
74 ®opMybel N-To YiIeHa bubnuorexa [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
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apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECcCUii, CyMMBbI MIEPBBIX N
YJIEHOB

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

75

@opMyIbl N-TO 4IeHa
apupMETUUECKON U TEOMETPUUYECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

DopMyIbl N-TO YIECHA
apuQMETHIECKON 1 TEOMETPHUSCKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIbl N-TO YICHA
apu(MeTHUECKONW U reOMeTPUIECKON
IIPOrPeCcCUil, CyMMBI IIEPBBIX N
YICHOB

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

78

®opmyIibl n-To 4YiieHa
apu(MeTHUECKONH U TeOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YJICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHUIl TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH

80

N3o00pakeHne 4IeHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKamu Ha
KOOPJAMHATHOM MJIOCKOCTH

81

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
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

CrnoxHBIC IIPOLCHTEI

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

83

CroxHbI€ POLIEHTHI

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

84

KoHnTtponbHas pabota 1o teme
"YycI0BbIE NOCIEA0BATEILHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHUE, JCUCTBUS C
JIEACTBUTENILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

86

[ToBTOpeHue, 0600IICHNE 1
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOILICHHUS, TPONIOPLIUU

87

[ToBTOpeHue, 0600IICHNE 1
cUcTeMaTH3aIlHs 3HaHUH.
OxpyrieHue, TpUOIHKEHUE, OIICHKA

88

[ToBTOpenue, 06001IeHUE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 3371a4 apU(PMETHUESCKUM
CIIocooom

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

89

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHICCKIM
crocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE U
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
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[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLM 3HAHUIA.

bu6mmoreka [IOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPQXECHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpEeHME, 0600IICHUE U

92 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpeHue, 0600IICHNE 1

93 cHUCTeMaTU3alus 3HaHU. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPXECHH, JOMYCTUMbIE 3HAYCHUS
IToBTOpEHME, 0000IICHUE 1

94 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 06001IeHUE U

95 cucreMarusanus 3HaHui. OyHKIMY: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0.ru/7f444c56
byHKIMMA
[ToBTOpenue, o6o0IIEHNE 1

96 cucremaTusanus 3HaHuil. OyHKIuu: bubnuotexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenme, 0600IIEHNE 1

97 cucremaTusauus 3HaHuil. OyHKIuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0.ru/7f44516a
byHKIII

98 [ToBTOpeHnue, 06001IeHNE 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
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cucremaTtusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMHA

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

[ToBTOpEeHME, 0000IICHUE U

99 CHCTEMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpeHue, 0600IICHNE 1
CHUCTEMAaTH3aLMs 3HAHUH.

100 y 1
I'padmuueckoe pemienne ypaBHeHU 1
UX CUCTEM

101 Hroroas xouTpoapHas padbora 1

102 O60611v16HHe ¥ CHCTEMAaTH3aIUS 1
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIIACC

Kox IIpoBepsieMble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna 1 BBIYUCTICHUS
11 BeImonHATe, coueTas yYCTHbIE ¥ THCHbMCHHBIE NPHEMBI, apu(METHUCCKUE
' JEHCTBHS C palliOHATBHBIMU YHUCIaAMH
HaxomuTh 3HAa4YeHWS YHCIOBBIX BBIPAKCHUH, TNPUMEHATH Pa3HOOOpa3HBIC
1.2 CHocoObI ¥ MPUEMBI BBIYUCIICHUS 3HAUECHUN APOOHBIX BBIPAKEHUH, COAEpIKAIIUX
OOBIKHOBCHHBIC M JICCATUIHBIC IPOOH
[lepexonuth OT oaHON (oOpMBI 3amMcu uucen K Jpyroi (mpeoOpa3oBHIBATH
1.3 NECSITUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUYHYIO APOOb)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PAlIMOHAIILHBIE YUCIIA
15 Okpyriarh uyncna
BBIMONHATE TMPHUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUHN, OLIEHKY 3HAYEHUI
1.6 YHCIIOBBIX BBIPAKECHUH. BBIMONHATH ACHCTBHS CO CTENEHSIMHU C HATYPaIbHBIMU
MOKa3aTeIsIMI
17 [IpuMeHsITh TPU3HAKU AETUMOCTH, PA3JIOKEHUE HAa MHOKUTEIH HATypaJbHBIX
' umcen
Pemarp mpakTUKO-OpUEHTHUPOBAHHBIC 3aJlayM, CBS3aHHBIE C OTHOIICHHUEM
18 BEJIMYHH, TPOMOPIIMOHATHFHOCTEIO BEIWYHH, IPOIEHTAMH, HWHTEPIPETHPOBATH
' pE3yNbTaThl PEHICHUS 33/1a4 C YYETOM OTpaHUYEHHUM, CBA3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpandeckue BoIpaKEHUS
21 Hcnonb3oBarh anrebpandeckyr0 TEPMUHOJIOTHUIO U CHUMBOJIMKY, IPUMEHSThH €€ B
' MpoLecce OCBOEHHS Y4eOHOT0o MaTepualia
25 Haxomuth 3HaueHuss OYKBEHHBIX BBIPOKEHUN TMPU 3aJaHHBIX 3HAYCHHSIX

IMEPEMEHHBIX




BrimonssTh HpCO6p330BaHI/ISI LEJIOI0 BBIPAKCHHA B MHOI'OYJICH IMPUBCACHUCM

23 OJIOOHBIX CJIaraeéMbIX, PAaCKpPbITHEM CKOOOK
Y BbINONMHATE yMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHAa HA MHOTOWIEH,
' PUMEHATH (POPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pasHOCTH
OcCyIlecTBIATh  Pa3lIOKEHHE MHOIOWICHOB HAa MHOXHUTEIN C IOMOIIBIO
2.5 BBIHECEHHMSI 3a CKOOKH OOIIEro MHOXHTENsS, TPYINIUPOBKUA CIIAaraeMbIX,
IpUMEHEHUs (POPMYJIT COKPALIEHHOTO YMHOXKEHUS
25 [TpumeHsTh MpeoOpa3oOBaHUS MHOTOWICHOB JUISL PEIICHHs pa3iIMyHBbIX 3a/1a4 U3
' MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN NIPAKTUKH
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C€ HATypaJbHBIMHM II0Ka3aTelsIMU IS
' npeoOpa3oBaHus BBIPAKCHHUIA
3 VYpaBHEHMSI U HEPABEHCTBA
Pemate nuHEHHBIE YypaBHEHHs C OJHOW IIEPEMEHHOM, NIPUMEHSA IIpaBUia
3.1 [Iepexo/ia OT UCXOIHOTO YpaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTs, sBseTCs
JI YKCJI0 KOPHEM ypaBHEHUS
3.2 [IpumensTs rpaduueckue METOJbl MPHU PEIICHWU JMHEWHBIX YpaBHEHUH M HX
' CHUCTEM
33 [TonGupath mpumepsl nap Yucel, ABISIOUUXCS PEHICHUEM JINHEHHOTO ypaBHEHUS
' C IByMs IEPEMEHHBIMU
34 Ctpouth B KOOPIMHATHOM IJIOCKOCTH TpaUK JTMHEHHOTro ypaBHEHUS C ABYMS
' MIEPEMEHHBIMU; MOJIb3YSICh TPaQUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPAaBHEHUS
35 Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHUH C JBYMs IIEPEMEHHBIMH, B TOM
' qucie rpadpudecku
CocTaBiATh U pemarh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUI
3.6 [0 YCJIOBHUIO 3ajlaud, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1ayu
IIOJIyYE€HHBIN pe3yJIbTaT
4 Koopaunats! u rpadpuku. @yHkuuu
N300paxaTh Ha KOOpIMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJJaHHBIM
4.1 KOOpAWHATaM, JYy4H, OTPE3KH, MHTEPBAJIbl, 3alIUChIBaTh YUCIIOBBIE NPOMEKYTKH
Ha anreOpanvecKoMm sI3bIKe
4.2 OTmeuaTs B KOOPAMHATHOMN INIOCKOCTH TOUYKH 110 3a/1aHHBIM KOOPAWHATaM
4.3 Crpouts rpaduku tuHeHHbIX QyHKIMNA. CTpouts rpadux GyHKIMM y = [X|
14 OnuceIBaTh ¢ NOMOLIBIO (PYHKIMH M3BECTHBIE 3aBUCMOCTH MEXAY BEITMUUHAMU:

CKOpPOCThD, BpeMH, PpacCTosIHUC, LCHY, KOJIM4YECTBO, CTOUMOCTB,




MIPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM PabOTHI
4.5 HaxoauTs 3HaueHune (GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa
ITonumatps rpaduueckuil crnocod NpeACTaBICHMS MU aHaIW3a HH(pOpMauH,
4.6 U3BJICKATh M HWHTEPIPETHPOBATh WHPOPMAIMI0O ©3 TpadHUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001Iero 00pa30BaHUs
pe3yJbTarTa
1 Yucna v BIYKCICHUS
Hcnonp30BaTh HayallbHbIE NPEACTABICHUS O MHOXKECTBE JEMCTBUTEIBHBIX YHCET
11 JUIS CPaBHEHUs, OKPYIJICHUS U BBIYHUCIICHUH, N300paxaTh JAeHCTBUTEIbHbBIE YHCIIA
TOYKaMU Ha KOOPJAMHATHOU IIPSAMOM
[TpumeHsTh TOHATHE apU(METHYECKOIO KBAaJApPaTHOTO KOpHS, HaXOAUTh
19 KBaJIpaTHbIE KOPHH, MCHOJIb3Ys] IPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBINOIHSTH
' npeoOpa3oBaHUsl BBIPAKEHUH, COJAEP)KAIIMX KBaJIpaTHbIE KOPHH, HCIIOJIb3Ys
CBOMCTBA KOpHEH
13 Hcnonp3oBath 3anucu GOJIBIIMX U MAJIBIX YHCEI C TIOMOIIBIO IECATUYHBIX IpoOeit
' u creneHen yncna 10
2 Anrebpanyeckue BbIpaKeHHs
21 [IpumeHAT  NOHATHE  CTENEHM C  LENbIM  II0Ka3aTeleM,  BBIIOJIHATh
' npeoOpa3oBaHus BBIPAXKEHHH, COEPIKAIUX CTENEHH C LIEIbIM II0Ka3aTeIeM
25 BoinonHATe TOXIECTBEHHBbIE MpPEoOpa3OBaHUs PAllMOHAIBHBIX BBIPAKEHUN Ha
' OCHOBE ITPAaBUJI ICHCTBUIA Ha/l MHOTOWICHAMHU U aJredpandyecKuMu IpoosMu
2.3 PacknagpiBaTh KBagipaTHBIN TPEXUIIEH HA MHOKUTEIH
24 [IpumensTs mpeoOpa3oBaHMs BBIPAKEHUHM JUIS pelISHHs Pa3MUYHBIX 3a7ad U3
' MaTeMaTHKH, CMEKHBIX IPEMETOB, U3 PEabHOM MPaKTUKU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemate nuHelHbIE, KBaJpaTHbIE YpaBHEHMs M pPALMOHAIBHBIE ypaBHEHUS,
' CBOJAIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IBYMS IIEPEMEHHBIMH
3.0 [IpoBoauTh IpOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YpaBHEHUH, B TOM
' yucie ¢ NpUMEHeHHeM Ipadu4ecKux MpeAcTaBlIeHUl (yCTaHaBIMBaTh, UMEET JIU




ypaBHEHHE WM CHCTEMa YypPaBHEHUW pEIICHUS, €CIU HMEET, TO CKOJIbKO, U
npoyee)
[lepexonuTh OT coBecHON (OPMYIUPOBKH 3a1auu K e€ anredpanyeckoil Moaenun
3.3 C TOMOIIBIO  COCTaBJICHUS  YpPAaBHEHHsS  WJIM  CHCTEMBl  YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]auM MOJIYYE€HHBIH pe3ynbTaT
[IpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB JUIsl CPABHCHMSI, OLICHKH, peIaTh
34 JUHEHHbIE HepaBeHCTBA C OJHOW MEPEeMEHHOW M HUX CHUCTEMbl, JaBaTh
' rpadUUecKyr0 WJUTFOCTPAIIMI0O MHOXECTBA PEIICHUN HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB
4 DOyHKIHUH
[Tonnmarh W WCHIONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS W SI3BIK (TEPMHHBI,
4.1 CUMBOJINYECKHE OO0O3HAYEHHUA), ONpPEAENATh 3HAYeHHE (DYHKIHUU IO 3HAUYCHUIO
apryMeHTa, OINPeeNIATh CBOUCTBA (PyHKINH 110 €€ TpaduKy
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIIMHA BHJIA:
y=k/x
4.2
y=k/x ,y =x% y=x3 y = [X|, OMUCBIBaTh CBOWCTBA YMUCIOBON (QYHKIHH 1O €&
rpaduxy
9 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Uwcna v BBIYUCIICHUS
1.1 CpaBHUBaTH U YIOPSAIOYNBATH PAIMOHAIBHBIE U UPPAIlMOHATLHBIEC YHCIIa
BreimonuaTe apudmernueckue ASHCTBHS C pPAlMOHATBHBIMUA YWCIAMH, COUYETas
1.2 YCTHBIE W TTUCHMEHHBIC MPUEMBI, BBIMOIHITh BBHIYUCICHHS C MPPAMOHATBHBIMU
JHCIIaMU
13 HaxomuTh 3HaueHHs cTeNeHel C IeNbIMH MOKa3aTelsiMU U KOPHEW, BBIUUCITH
' 3HAYEHUS YHUCIOBBIX BBIPAKECHUIN
14 OxpyryisiTh  JACUCTBUTENBHBIC YHUCIA, BBINONHATh MPUKUAKY  pe3yiabTaTa
' BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUH
2 VYpaBHEHUS 1 HEPABEHCTBA




Pemrate nuHelHBIC U KBaApaTHBIC YpaBHCHHA, YPaBHCHU, CBOJAIIMCCI K HUM,

! npocTeime ApoOHO-palMOHAIbHbIE YPaBHEHUS
”5 Pemarp cuctemsl IByX JIMHEHHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU U CUCTEMBI
' JIByX YpaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHUE HE SIBIISAETCS JIMHEHHBIM
’3 Pemrate TekcTOBBIE 33aUN aNTreOpanduecKuM CIIOCOOOM C IMOMOIIBIO COCTaBICHUS
' YPaBHEHHUs UM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMU
[IpoBoauTh mpocTEiINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B TOM
2.4 qucie ¢ IPUMEHEHUEeM rpaduyeckux MpeacTaBiIeHUN (Hanpumep, yCTaHaBIUBAaTh,
MMEEeT JIM ypaBHEHUE UJIM CUCTEMAa YPAaBHEHUH PELICHMUs], €CIIM UMEET, TO CKOJIBKO)
”s Pemarp nuHeiiHbIe HEPaBEHCTBA, KBaIPATHbIE HEPABEHCTBA, U300paKaTh PELICHUE
' HEPAaBEHCTB Ha YKUCIIOBOW MPSIMOM, 3aMKChIBaTh PEIIEHUE C TOMOIIbIO CUMBOJIOB
Pemarb cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME
2.6 KBaJpaTHOE HEPAaBEHCTBO, H300pakaTh pELICHWE CHCTEMbl HEPABEHCTB Ha
YKCJIOBOU MTPSIMOM, 3alIUCBIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPaBEHCTBA MIPH PELICHUH Pa3IMYHBIX 3aa4
3 OyHKIIU
PacnoznaBate (QyHKUIMHM H3ydeHHBIX BUIOB. [loka3piBaTh CcXeMaTHYECKH
31 pacrnojoKeHue Ha KOOPJIMHATHOW IUIOCKOCTH TpapuKoB (QYHKUMHA Buaa: y=kx,
' y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Ha4YeHUI KO3(PHUIHEHTOB,
OIUCHIBATh CBOMCTBA (DYHKIIHI
32 Iloka3piBaTh CXEMaTHYECKH pACIOJIOKEHHUE Ha KOOPAMHATHOW IUIOCKOCTH
. rpadukoB QyHKIMI BUaa y = VX, y = [X| ¥ OIIMCHIBATh CBOWCTBA PYHKIINH
33 Crpouts u wu300pakaTh CXEMaTU4YeCKH TpapuKyd KBaJIpaTUYHBIX (QYHKIHM,
' OIMCHIBATh CBOMCTBA KBaIPATUYHBIX (PYHKIMH MO UX TpaduKam
34 Pacnio3naBath KkBagpaTW4Hyl0 (QYHKIUIO 10 (opMyie, HPUBOAUTH TNPHUMEPHI
' KBaJIpaTUYHBIX (YHKUUH U3 peabHON KU3HU, PU3UKH, TEOMETPHH
4 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu
1 Pacnio3HaBaTh apupMETHUYECKYI0O U T€OMETPUUYECKYIO MPOrpEeCCHM IPU Pa3HBIX
' croco0ax 3aJaHus
42 BbImonHATE  BBIUMCIEHHA C  HUCHONb30BaHMEM  GopMynl N-ro  4jeHa
' apu(pMETHYECKON U T€OMETPUIECKOI MPOrpeccHii, CyMMBbI IEPBBIX N YWICHOB
4.3 N300pakaTh YIeHBI MOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH




4.4

Pemarp 3amaun, cBA3aHHBIE C YHUCIOBBIMU MOCIEAOBATEIHHOCTSMHU, B TOM UYHCIE
3alayd W3 peaibHOM KU3HU (C HUCIHOJIB30BAaHUEM KaJIbKYJISATOpa, LU(POBBIX

TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, IEPEXO]l OT OJHOM (OpPMBI 3amucu Apodei K
11 npyroi. IloHsATMe panMOHAIBPHOIO 4YHUCNA, 3alUCh, CPAaBHEHUE, YIOPSAAOYMBAHUE
palOHAJIbHBIX YUCE

19 Apudmernueckue NecTBUS ¢ pallMOHAJIBHBIMU 4YUclIaMH. PemieHue 3aiay u3 peaabHOR
' IIPaKTUKU Ha YacTH, Ha Apoou

13 CreneHp ¢ HaTypaJlbHBIM IIOKa3aTesIeM: OIpelesieHue, IpeoOpa3oBaHUe BbIPAKEHUI Ha
' OCHOBE OIPEIEICHMS, 3aHCh OOJIBIINX YHCET

14 [IpoueHTsl, 3aMCh TPOLEHTOB B BUJE APOOU U ApoOU B BHUJE IMPOLEHTOB. Tpu OCHOBHbBIE
' 3aJla4¥ Ha IPOLIEHTBI, PELICHNE 3a/1a4 U3 PealbHON IPAKTUKU

1.5 [IpumeHeHne NpU3HAKOB IETUMOCTH, Pa3I0KEHNE HA MHOKUTEN HATypaIbHBIX YHCE

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U oOpaTHasi MpONOpLUUOHATBHOCTH

2 Anrebpanyeckue BbIpaKeHUs

91 [IepemeHHBIE, YKMCIIOBOE 3HAYEHHUE BBIPAKEHHS C IEPEMEHHOM. JlONMyCTUMBIE 3HAYEHUS
' NIEPEMEHHBIX

55 [IpencraBieHue 3aBUCMMOCTH MEXAY BEIUYMHAMU B BUAE (opMyibl. Belumcienus mno
' bopmynam

2.3 IIpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKIECTBEHHO PAaBHbIE BBIPAXKEHUS

2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM

25 OpHowieHbl U MHOTOWIEHBl. CteneHp MHorousneHa. Clio)keHue, BBIUNTAaHUE, YMHOXKEHUE
' MHOTOYJICHOB

26 ®opMysbl COKpaIEHHOTO YMHOMKEHHUS: KBaapaT CyMMBbI U KBaapaT pazHocTH. Dopmyna
' pa3HOCTH KBaApaToB. Pa3iiokeHre MHOTOYJIEHOB HA MHOKUTENHN

3 YpaBHeHUS

31 VYpaBHeHHE, KOPEHb ypaBHEHUsI, NTpaBuia IpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTb
. YpaBHEHUH

3.9 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEH JMHEWHOrO0 YpaBHEHUA,

pelIeHue JIMHEMHBIX YPaBHEHUI




33 CocraBiieHne ypaBHEHHMI 10 yCJIOBHIO 33Jauyd. PelieHue TEKCTOBBIX 3a7ad C INOMOUIbIO
' ypaBHEHUU
3.4 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 Tpadux
Cucrema JBYyX JMHEWHBIX YypaBHEHUH ¢ JABYMs II€pEMEHHBIMM. PerieHue cucrem
3.5 ypaBHEHHUH crocoOOM nojacTaHOBKU. [IpumMepsl pelieHust TEKCTOBBIX 3a7ad ¢ MOMOIIbIO
CUCTEM ypaBHEHUI
4 Koopaunats! u rpaduku. @yHKIMN
4.1 Koopaunara Touky Ha psamMoit
4.2 Yucnossle poMeKyTKH. PaccTosiHre MeKy 1BYMsI TOYKaMH KOOPAUHATHOW MPSMOM
e [IpsimoyronbHas cuctema koopauHaT, ocu OX u Oy. AbGcuucca ¥ opauHaTa TOYKU Ha
' KOOPJAMHATHOW INIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3anaHHbIX Gopmynamu. UTeHne rpad kOB peabHBIX 3aBUCUMOCTEH
4.5 [Tonstue pynkuuu. I'paduk dpynxun. CroiicTBa GyHKINH
4.6 Jluneiinas Gynkius, e€ rpaduk. ['padux pyakuum y = [x|
4.7 I'padnueckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 KBagparHbiii kopeHb M3 umcna. [loHsarue o0 wuppanmoHanbHOM uucie. [lecaTudHble
' NPUOIMKEHUS UPPALMOHATIBHBIX YHCE
19 CBoiicTBa apuMeTHUEeCKUX KBAJpPAaTHBIX KOPHEH M UX MPUMEHEHHUE K NMpeoOpa30BaHMIO
. YUCIIOBBIX BBIPAKEHUN U BBIYUCICHUSAM. [|eiCTBUTENbHBIC YHCTIa
1.3 CreneHsb C 1enbIM MokaszaTeseM U €€ cBoiicTBa. CTaHIapTHas 3alKCh YUcia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBanpathslil TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIU
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHHUE, ICJICHUE alTre0pandecKux Ipooeit
24 ParmonanbHble BEIpaXKEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 KBanpartHoe ypaBHeHue, popMyia KOpHel KBagpaTHoro ypaBHeHus. Teopema Buera




3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATBHbBIE YPAaBHEHUS
I'padmueckas uHTEpHpeTalus ypaBHEHHUI C ABYMsI MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
3.4 YpPaBHEHUN C ABYMs IepeMEHHBIMU. [Iprmepsl peleHus CUCTEM HEIMHENHBIX YPaBHEHHMN
C IByMS IEpEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3329 aNreOpandecKuM crmocooom
3.6 YucioBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/IHOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU IMEPEMEHHON
4 OyHKIIUU
41 [Tonsarue Qynkuuu. O6macTh onpeAesIeHNus 1 MHOXXECTBO 3HaYeHUH (yHKIHU. CrocoOs
' 3amanus QyHKIUN
4.2 I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKLINH, OTPaXkKAIOLUUX pPeaTbHbIE TPOLECCHI
44 OYHKIMH, OMHUCHIBAIOIIUE NPSIMYI0 U OOpaTHYIO MPOMOPIHMOHANBHBIE 3aBUCHMOCTH, UX
' rpaduku
4.5 Oyukumu y =x?, y = x?
4.6 Oyukmun Yy = Yx, y = |x]|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna u BBIYUCIEHUS
11 ParonanpHbIe ymcna, WppalMOHAIBHBIC YHCIA, KOHEUHBbIE M OECKOHEYHBIE IECATHYHBIE
' Ipodu
MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIAa Kak OeCKOHEYHbIE
1.2 JecATUYHble JpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM NpsAMoil. CpaBHEHUE JEHCTBUTEIbHBIX YHCEI
13 ApudmeTndeckne NeiUCTBUS ¢ JeHCTBUTEILHBIMHI YUCIAMU
14 WN3mepenns, npuOmvxeHus, OIEHKA. Pa3Mepsl OOBEKTOB OKPYKAIOIIETO MHPA,




JUTUTETILHOCTh TIPOIIECCOB B OKpykarmeM mupe. [IpubnmxkéHHoe 3HAYCHHE BEITUYHHEI,

TOYHOCTh mpubamxenus. Okpyrienue uucen. [Ipukuaka u  oOLEHKAa pe3yabTaToOB

BBIYMCIICHUI

2 VYpaBHEeHMS U HEpaBEHCTBA

2.1 VYpaBHeHUs ¢ OAHOU ITepEeMEHHON

2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHU, CBOAAIMXCA K JTMHEHHBIM

2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIUXCS K KBaAPATHBIM

Y bukBanpatHoe ypaBHeHue. llpumepsl pelieHHs ypaBHEHMH TpeTbedl M 4eTBEPTOM
' CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN

2.5 Pemenne npo6GHO-paliMOHANBHBIX YpaBHEHUN

2.6 Cucremsl ypaBHeHUH

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk

2.8 Penienue cucrem JByX JIMHEHHBIX YpaBHEHUH C ABYMs IIEpEMEHHBIMU

29 Pemienue cuctem 1ByX ypaBHEHUHM, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOH
' CTENeHU

2.10 I'paduueckas MHTEpIIpEeTAIUs CUCTEMbI YpaBHEHHH ¢ ABYMs IEpEMEHHBIMU

211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 PelieHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU

2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN

2.15 KBanpaTtHbie HEpaBeHCTBa

2.16 I'padmueckas uHTEpHIpeTaIUs HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEpEMEHHBIMU
3 OyHKIIH

31 KBanparuunas ¢yskinus, e€ rpapuk u cpoictBa. [lapabona, KoopAMHATHI BEpPUIMHBI
' napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

3.2 I'padukn Gynkmii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gyuxumii y=k/X, y = x° 1 ux coiictsa

3.4 I'paduku GpyHKIUi , ¥ UX CBOMCTBA
4 YucnoBele NOCIE0BATENBHOCTH

41 Ompenenenne W CIOCOOBI  3aJaHUSl  YHUCJIOBBIX  IIOCJIEIOBATEILHOCTEH. 3amaHue
' MOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro dieHa

49 Apudmernueckas nporpeccusi. Popmynsl N-ro wieHa apuPMETUUECKOH MPOrpeccud,

CYMMBI IICPBBIX N 4JICHOB




I'eomerpuueckast mporpeccusi. @opmynbl N-rO0 4jieHa T'E€OMETPUUYECKOW IPOrPECCHH,

43 CYMMBI [IEPBBIX N YIEHOB

a4 N3o0pakeHne 4ieHOB apu(METHUUYECKOW M TeOMETPHYECKOW MpOTpeccCHid TOYKaMH Ha
' KOOPJHMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIA POCT

45 CI1o’XHBIC TTPOIICHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM

IHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTO 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO, OIEpaluud Haj
MHOKECTBAMH; YMEHHE OIEPUPOBATH MOHITHUSIMHU: Tpad, CBA3HBIN rpad, JepeBo, LHUKII,
MIPUMEHSTh UX MPU PEIICHUH 3a/1a4y; YMEHHUE HCIIONIb30BaTh Ipaduyeckoe MpeacTaBlIeHUE
MHOKECTB JUJISl OINKCAHUS PEATbHBIX IMPOLECCOB W SIBJICHUMW, MPU PELIICHUU 3aJa4 W3

APpyrux y‘Ie6HBIX npeaMCETOB

YMeHue omnepupoBaTh MOHITHSMU: OINPEICICHHE, aKCHMOMa, TEOpeMa, J0Ka3aTesIbCTBO;
YMEHHE pacro3HaBaThb HCTHHHBIE M JIO)KHBIE BBICKA3bIBaHUS, MPUBOAHUTH MPUMEPHI U

KOHTPHPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HaTypaJbHOE YHCIIO, MPOCTOE U COCTAaBHOE YHUCIIO,
JEeTUMOCTh HaTypalbHbIX YHUCEN, MPU3HAKU JEIUMOCTH, IIeJI0€ YUCIO0, MOAYJb 4YHCia,
OOBIKHOBEHHAasI JpoOb W JecATUYHasi JpoOb, CTAaHAAPTHBIM BHUJ 4YMCIIA, PallMOHAIbHOE
YHUCI0, WPPALUOHANIBHOE YHCIO, apUPMETHUYECKH KBaJpaTHBIH KOPEHb; yMEHHE
BBINIOJIHATH JACUCTBUSI C YMCIIaMU, CPaBHMBAaTh U YHOPSAOYMBATH YMCIA, MPEACTABIATH
qucia Ha KOOPJMHATHON MPSIMOM, OKPYIJIAThH YHCiIa; YMEHHE JIeIaTh IPUKUIKY U OLEHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHATHUSMH: CTENEHb C IEJbIM IOKa3aTeneM, apu(pMeTHUECKHUM
KBaJIpaTHBI KOpPEHb, MHOTIOWIEH, airedpandeckas IpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpDHEM HAaTypaJIbHOM CTeleHu OoJiblile €IMHUIBI;, YMEHHUE BBINOIHATH PACUYETHI IO
¢dbopMynaM, mpeoObpazoBaHus LEbIX, TPOOHO-PAIIOHATBHBIX BBIPAKEHUN U BBIPAKEHUI
C KOpHSIMH, Pa3I0KEHHE MHOIOWIEHAa HAa MHOYKUTENIH, B TOM YHUCIIE C UCIOJIb30BAHUEM

(dhopmys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTb TMOHSATHUSMHU: YHCIOBOE pABEHCTBO, YpaBHEHUE C OJHOU
MePEMEHHON, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOHN; yMEHHE peliaTh
JUHEWHBIE M KBaJpaTHBIE YPaBHEHUS, IPOOHO-pallMOHAIBHBIE YPAaBHEHUS C OTHOU
MEPEMEHHON, CHUCTEMbl JABYX JIMHEWHBIX YpPAaBHEHWH, JIMHEMHBbIE HEPABEHCTBA M HX
CHCTEMBI, KBaJIpaTHbIC U IPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM MEpPEeMEHHOH, B
TOM 4YHCIIE MIPU PELICHUH 3ajad U3 APYTruX MPeIMEeTOB M MPAKTHUECKUX 3a/ay; YMEHHE

HCIOJIb30BaTh KOOPAMHATHYIO MPSIMYIO U KOOPIMHATHYIO ITJIOCKOCTh ISl M300paxeHUs




pELIECHNI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (QYHKUUS, Tpaduk GyHKIWW, HYTd (QYHKIUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKM BO3pAcTaHUs, yObIBaHUS, HanOoOIbIIee U
HaMEHbIIee 3HAYeHHs (DYHKIUH; yMEHHE ONEepUpOBaTh TMOHATHSAMHU: TpsiMas
IPONOPIMOHATIBHOCTE, JHHEHHAs GYHKOMS, KBaapatuuHas (yHKuus, oOparHas
MPONOPIMOHATIFHOCT, Mapabona, runepOoia; yMeHHE CTpPOUTh rpaduku (yHKIUH,
UCTIONIB30BaTh TPAaUKU Ul OIpPECNCHNs] CBOMCTB IPOLIECCOB M 3aBUCHMOCTEH, IS
peleHus 3a/1a4 U3 IPYTruX Y4eOHBIX MPEIMETOB M peallbHOW KM3HM; YMEHUE BBIPAXKATh

(bOpMYHaMH 3aBUCUMOCTH MCXKIY BCIIMNUNHAMU

YMeHue omepupoBaTh MOHATHSIMH: IIOCIEIOBAaTEIBHOCTh, apudMeTHdeckas U
F€OMETPUYECKAsl MPOTPECCUU; YMEHHE HCII0JIb30BaTh CBOMCTBA IOCIIEI0BATEIbHOCTEM,
(dhopMyIIbI CyMMBI ¥ OOIIETO WiICHA MPU PEIICHUU 3a7ad, B TOM YHCIE 3a7ad U3 JPYrux

y‘le6HBIX npeaMETOB U peaanofI KHN3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHUCII€ Ha IPOLIEHTHI, JOJIM MU YacTH,
IBMKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb IOKYIOK M YCIYT, HaJOIH, 3aJaud W3
o0nacTv ympaBieHUs JUYHBIMU M CEMEHHbIMM (DUHAHCAMH); YMEHHE COCTaBIISThH
BBIPA)KCHUS, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHMIO 3aJayd, HCCIIEI0BATh

IMOJIYYCHHOC PCIICHUEC U OLICHHUBATDh HpaB)IOHOI[O6HOCTI) MOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpaA, TOUKA, OTPE30K, MpsMast, 1y, JOMaHas, yroi,
MHOTOYTOJIbHUK, TPEYrOJIbHUK, PABHOOEAPEHHBIH M PaBHOCTOPOHHHM TpPEyrojbHUKH,
MPSIMOYTOJIbHBI  TPEYroJIbHUK, MeJIuaHa, OUCCEeKTpHCca U BbICOTa TPEYTrOJbHUKA,
YeThIPEXYTOJNBbHUK, MapajuielorpaMM, poMO, MpsMOYTOJbHHUK, KBaJapaT, Tparemnus;
OKPY>KHOCTb, KPYT, KacaTellbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTypaMu; YMEHHE
pelmark 3a1a4, B TOM YHCJIE U3 MIOBCEAHEBHON KU3HHU, HA HaX0XACHUE FEOMETPUUECKUX

BEJIMYUH C MPUMEHEHUEM U3YUCHHBIX CBOUCTB PUTyp 1 PakToB

10

YMeHue onepupoBaTh MOHATHUSMHU: PABEHCTBO (Uryp, PAaBEHCTBO TPEYroOJbHHUKOB,
MapajulelbHOCTh M MHEePHEHAUKYISIPHOCTh  MPSMBIX, Yol  MEeXAY MpsIMbIMU,
NEPIEeHANKYIISAP, HAKJIOHHAs, MPOEKIHMs, Noaodue Quryp, momoOHbIe TPEeyroJbHUKH,
CUMMETpHUSl OTHOCHTEIbHO TOYKHM W TpPSIMOM; yMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETPUIO M To00ue (Uryp, mapamieNbHOCTh U MEPNEeHAUKYISIPHOCTh MPSIMBIX B

OKpYIKaroIeM MHpe

11

YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSIHUE, Yroj (BeIWYMHA YIjla, CHHYC U
KOCHHYC YIJIa TPEYrojbHHKA), IUIOLIaJb; YMEHHE OLICHHMBATh pa3MEpPbl MPEIMETOB U
00BEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE MPUMEHSITh (GOPMYJIbI MEpUMETPa U IUIOIIAIN

MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAAM Kpyra, o0beMa HpSMOYTOJIBHOTO




napajuleJienune1a; yMeHUe NPUMEHTh IPU3HAKU PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe€ YIJIOB TpeyrosibHuKa, Teopemy [ludaropa, TpuroHomerpuyeckue COOTHOILICHUS

JUISL BBIYUCIIEHUS JUTUH, PACCTOSHUH, TIJIOIIAIEeH

12

YMmenue n3o0paxxkaTh IUNIOCKHE (QUTYyphl U UX KOMOMHAIMU, TPOCTPAHCTBEHHBIE (DUTYPHI
OT pYyKH, C TIOMOLIbIO YEPTEKHBIX MHCTPYMEHTOB W DJICKTPOHHBIX CPEACTB IO

TCKCTOBOMY UJIM CUMBOJIbBHOMY OITMCAHUIO

13

Vmenue OIICPHUPOBATH IOHATHUAMU: IPAMOYIOJIbHasd CHUCTEMA KOOPAHWHAT, KOOPAWHATHI
TOYKH, BCKTOp, CyMMa BCKTOPOB, IMMPOHU3BCACHUC BCKTOpAa Ha YHUCIO0, CKaAJIAPHOC
IMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATh BCKTOPbI MW KOOpPAWHATBI  IJIA
MNpCACTABJICHUA NAHHBIX U PCHICHUA 3a/]dad, B TOM YUCIIC U3 APYIrux y‘Ie6HI>IX npeamMcToB

U peajbHOU KU3HU

14

YMeHne onepupoBaTh MOHSATHIMH: CTOJIOMKOBBIE M KPYrOBBIE TUArpaMMbl, TaOJIHIIb,
cpeaHee apudmeTHueckoe, MeauaHa, HauOoJbllee M HAUMEHbIEE 3HAUYEHUs, pa3Max
YHCIOBOTO Habopa; yMeHHE W3BJEKaTh, WHTEPIPETHPOBATH M IPEOOPa3OBHIBATH
uHGOpMaINIO, MPEICTAaBICHHYIO B TaOIUIAX U HA AMarpamMMmax, OTPakarollyl CBOMCTBA
U XapaKTEpUCTHKHU pealIbHbIX MPOLIECCOB U SIBICHUN; YMEHHE PACIIO3HABATh U3MEHUNBbIE

BCJIMYNHBI B OKPY’KArOIIEM MUPC

15

YMeHue omnepupoBaTh MOHATHSAMHU: CIyYailHBIH ONBIT (CIy4alHBIH HSKCHEPUMEHT),
JJIEMEHTapHOE COOBbITHE (RJIEMEHTapHbIM HUCXOJA) CIy4yallHOTO OIBITa, Cly4aiHOe
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE HAXOAUTh BEPOATHOCTH CIy4ailHBIX COOBITUH B
OMbITaX C PAaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU COOBITHSIMHM; yYMEHHUE pellaTh 3aJayu
METOZOM OpraHU30BAHHOTO Mepedopa M C HCHOJIb30BAHHMEM IpaBWJIa YMHOXECHMS;
YMEHHE OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUH U SIBICHUH, MOHUMAaTh pOJIb
MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHI B OKPY)KAIOLIEM MHpE U B
KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM

OOJIBIIIMX YHCEIl U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BeIOMpATh MOAXOISAIINN W3YYSHHBIM METOJ JUIsl PEIICHUs 3aJa4H, MPUBOJIUTH
MPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U KU3HHU, pPACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTE€MAaTHUKH B HMCKYCCTBE, OMHUCHIBATH OTIEIbHBIC BBIJAIOIINECS
pe3yJIbTaThl, IOJYYEHHBIE B XO€ PA3BUTUS MATEMATUKU KaK HAyKH, IPUBOIUTH TPUMEPHI

MaTeMaTUYECKUX OTKPBITUH U X aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE TEPHOANYECKHE Tpodu
13 Pannonanbuble yncna. Apudmernyeckue onepamnyu ¢ palMoOHaIbHBIMU YHCIAMU
14 HeiictButenpHbie yncna. Apudmernyeckue onepamnuy ¢ AeMCTBUTEILHBIMU YHCIaMU
15 [TpuOmmkE€HHBIE BBIYMCICHMS, MpaBWJIa OKPYIJICHHs, MpPUKHAKA W OLEHKa pe3yibTara
' BBIYHCIICHU
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHS C IEPEMEHHBIMH )
2.2 Crenens ¢ 1enbM okaszareneM. CTeneHb ¢ palldoHalbHBIM moka3aresaeM. CBOKWCTBA CTETICHU
2.3 MHorousIeHBI
24 Anrebpanueckast 1po0b
)5 ApudpmeTnueckuii KOpeHb HaTypajJbHOM cTemneHu. JleHcTBus ¢ apu(MeTHYEeCKUMH KOPHIMH
' HATypaJIbHOH CTeNeHn
3 YpaBHEeHHS 1 HEPaBEHCTBA
3.1 Llenbie u 1poOHO-paloHaIbHBIE ypaBHEeHUs. CHCTEMBI M COBOKYITHOCTH YpaBHEHHH
3.2 Lenblie n 1poGHO-paroHanbHble HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenune TekcTOBLIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TTOCIIEI0BATEIbHOCTEN
4.2 Apudmernueckasi 1 reoMmeTpuueckas nmporpeccuu. opmyna ciI0XKHBIX TPOIIEHTOB
5) OYHKIHI
DyHK1HS, crnocoObl 3aaanus GyHKIuu. ['paduk Gyakmuu. OO6IacTh ONpEACICHHs] U MHOXKECTBO
- 3HaueHnil ¢Qynkumu. Hymu ¢yaxnuu.  [IpoMexyTku 3HAKONOCTOSHCTBA. [IpomexyTku
. MOHOTOHHOCTH (pyHKIIMH. MakcuMymbl 1 MUHUMYMBI (yHKIMH. HanOomnbinee 1 HauMmeHblee
3HaueHue PYHKINH Ha IPOMEXKYTKE
6 KoopauHatsl Ha npsMoil ¥ TIIOCKOCTH




6.1

Koopaunarnas npsimast

6.2 JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuyeckue GuUrypsl U UX CBOMCTBA

1.2 TpeyroabHHUK

7.3 MHOroyrojasHuKu

7.4 OKpy’>XKHOCTb U KpYyT

7.5 N3mepenue reoMeTpuyecKux BEITUYUH

7.6 BexTops! Ha IIIOCKOCTH
8 BeposiITHOCTB M cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHocTh

8.3 KomMOuHaropuka

8.4 MHoxecTBa

8.5 ['pader




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






