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HOACHUTEJIBHASA 3ATIMCKA

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O OOILIEro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHUE IPYTUX JUCLUUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTAPHOTO IMKJIOB, €€ OCBOECHHE HEOOXOAUMO JUJIst
NPOIOJKEHUSI 00pa30BaHus U B IOBCEIHEBHOM kMU3HU. PazButue y oOydaromuxcs
HAY4YHBIX TPEACTABICHUN O MPOUCXOKACHUM U CYIIHOCTH anreOpandyecKux
abcTpakiuii, cnoco0e OTpaKEHUs MAaTEMaTUYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B INPUPOAE U OOLIECTBE, POJIM MATEMaTHUYECKOI'O MOJEIHUPOBAHHUA B HAayYHOM
NO3HAHMU U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX JJIsl aJaNTallid B COBPEMEHHOM II(PPOBOM
obuiectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJI0JaTh,
CpPaBHMBATh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anreOpbl 00ecneynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUsI OOYYalOlIMXCS: OHM MCHOJB3YIOT JE€AYKTUBHbIE U
WHAYKTUBHBIE PACCYXICHUs, 0000IIEHNEe U KOHKPETU3AINI0, aOCTparupoBaHue M
ananoruto. OOydenwe  anreOpe  mpeAmoiaracT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITENIbHOM  JICSATENBHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SIBIsSIeTCs peaanu3alnen 1esTeIbHOCTHOIO MPUHIUIIA 00YUYEHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Anredpa» sl OCHOBHOI'O
o0miero oOpa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT CO/IEPKATEIbHO-METOANYECKUE
auHUM: «Hucna v BBIMUCHEHUS», «ANreOpandyeckue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxpas M3 3TUX coiepKaTelbHO-METOIUYECKUX
JVHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEUCTBYsI C
OPYTUMHU €ro JHHUSAMU. B xone wu3ydeHus ydeOHOro Kypca OOyYaroIIuMcCs
OPUXOAMUTCS JIOTMYECKH PacCyKIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
a3bIK. B cBsI3W ¢ 3TUM B mporpammy y4eOHOro Kypca «Auredpa» BKIIOYEHbBI
HEKOTOPbIE OCHOBBI JIOTHKH, IMPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3zjenax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAJACHHUIO O0YYaIOUTIMHUCS
OCHOB  YHHMBEPCAJIbHOIO MareMmaruueckoro s3bika. ConepKaTelbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHUM «Uucna W BBIYUCIEHUS» CIYKUT OCHOBOW s
JaNbHEHNIIero U3y4yeHrus MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOyYarolUXCs
JIOTMYECKOT0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHUS IOJIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi MOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS
CBS3aHO C PAlMOHATBLHBIMH WM HPPANMOHAIBHBIMH YHCIaMH, (OpMHpOBAHUEM



NPEACTABICHUNA O JEUCTBUTEIBHOM 4YHCJE. 3aBEpIIEHUE OCBOCHHs YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYUArOIIHXCS
MaTEMaTUYECKOIO armnapaTa, HeoOXOIMMOIo s pEeHIeHUs 3aJad MaTeMAaTHKHU,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'0 0011ero oOpa3oBaHusl y4yeOHBIM Marepuan TPYNIUPYETCS BOKPYT
paIMOHANIBHBIX BBIpAKEHUH. ANredpa JEMOHCTPUPYET 3HaUYCHUE MAaTEMATHUKH KaK
A3bIKa JUISI TIOCTPOCHMSI MaTEMaTHYECKUX MOJIENIEH, OMMCAHUsl IPOLIECCOB H
ABJICHUM peanbHOro Mupa. B 3amaunm oOydeHust anredpe BXOIAT TaKkxKe
JanbHeillee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTUBHBIX paccyxjaeHuid. [Ipeodpa3oBaHre CUMBOIBHBIX (POpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copeprkanve pyHKIIMOHAIBHO-TpaUUECKO JIMHUM HAIEICHO HA TIONyYeHHE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHUIIEH MaTEeMaTUYECKON MOJEIH
JUTSL OIIMCaHUSl M UCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yyeHue Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaroIIMXCs
YMEHHUS UCIIOJIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TIpaduueckue, BHOCHUT BKJIal B (opmupoBaHue
NPEICTaBIEHUN O POJIM MATEMATUKU B PA3BUTUH LIUBUIIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIlaHy B 7-9 Kkjaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPHIM BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3ieliibl COAEpKAHMS:
«Yucna w BBIUKCICHUN», <«ANTEOpandecKHe BBIPAKCHUSN», «YPAaBHCHUS W
HEpaBEHCTBAY, «DYyHKIIUN.

Ha uzyuenue yuebHoro kypca «Anredpay» oroaurca 306 dacos: B 7 kiacce
— 102 yvaca (3 gaca B Henemo), B 8 kiacce — 102 ygaca (3 vaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeZel0).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO] OT OAHOW (POPMBI 3amHUCH
napodeir k apyroil. IloHsTHE panMOHAJIBHOTO 4MCIa, 3alUCh, CpPaBHEHUE,
yIOpPSIIOUMBAHUE  PALMOHAIBHBIX 4ucel. Apudmerndyeckue AeHcTBUS €
panMoOHaIbHBIMU YHCIIaMU. Pelrenne 3a1ad U3 peanbHOM NMPAKTUKU HA YacTH, Ha
JpoOHu.

CreneHb C HaTypaJlbHbIM [IOKa3aTeleM: OmpeleseHue, npeoOpa3oBaHue
BBIPAXXEHUI HA OCHOBE ONpPEENICHHUs, 3aUCh 00NbIINX yKces. [IpoleHTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU M ApoOU B BHUIE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI, pEHIEHUE 3a7a4 U3 PEAIbHON MPAKTUKHU.

IIpuMeHeHne TNpPHU3HAKOB  JEIMMOCTH, pPa3jO)KEHHE Ha  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHple  3aBHUCHMMOCTM, B TOM 4HClIe HOpsimMas U oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJure0panvecKkue BbIPaKeHUs!

[IepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOMN. JlomycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKy BETMYNHAMU B BUJIE
dopmyinbl. Beruncnenus o gpopmynam. [Ipeodpa3oBanne OYKBEHHBIX BbIPAKEHUI,
TOKIECTBEHHO DPAaBHbIE BBIPAXEHUs, TMpaBuWia MpeoOpa3oBaHUs CYMM U
pPOU3BEICHUI, TpaBUIa PACKPHITUS CKOOOK U MPUBEICHUS MOAOOHBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIIEM.

OpnHowieHbl U MHOrowieHsl. CreneHb MHOrouaeHa. Cl0KeHue, BBIYUTAHUE,
YMHOX€HHE€ MHOTOWICHOB. DOpMyJIbl COKpPAaIIEHHOTO YMHOXEHUSA: KBaJIpaT
CyMMBI W KBaaparT pa3zHocTH. Popmyrna pa3HOCTH KBaApaToB. PasiioxeHue
MHOT'OYJIEHOB Ha MHOKHTEIIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHUS, MpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OJHOM I[EPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, peELICHUE JIMHEHHbIX ypaBHEHMH. CoOCTaBIIEHHE YpPaBHEHHUM I10
YCIIOBHIO 3a7a4t. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBIO YPaBHEHUH.

JIuneliHoe ypaBHEHHE C IBYMsl IIEpEMEHHBIMH U ero rpadguk. Cucrema aByx
JUHENHBIX ypaBHEHUH C JByMs NepeMEeHHbIMHU. PeleHune cucteM ypaBHEHUH
crocoOoM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a4ad € IOMOIIbBIO
CHCTEM YPABHECHUM.

DOyHKUNHA



Koopaunara Touku Ha npsimon. UucnoBsle npoMexXyTKU. PaccTosiHne Mexay
JIBYMsI TOYKaMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHasi cuctemMa koopAauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKU Ha KOOPJAUHATHOM IuI0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OpMYJIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocTei. [lomstue ¢ynkmuu. [padux
¢ynkuuu. CoiictBa pyHkumil. JIunelinas @yukuus, e€ rpadux. ['padux GyHkumu
y = |x|. T'paduueckoe pelieHre JTUHEHHBIX ypaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsTHe 00 uUppalMOHATIBLHOM YHCIIE.
JlecsTuuHbIe TPUOIMKEHUS UppallMOHANIbHBIX uncelsl. CBoMcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K TPEOoOPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENILHBIE YUCIIA.

CrteneHb C 1eBIM MTOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTA.

AJuire0OpanvecKue BbIPaKeHUs!

KBampaTHpiii  TpE€xwieH, pa3loKEHHE KBAJAPAaTHOIO TPEXWIEHA HA
MHOUTENH.

AnreOpaundeckass apoOb. (OCHOBHOE CBOMCTBO airedpandeckoil JapoOwu.
CrnoxxeHne, BBIYUTAHWE, YMHOXXCHHE, JICIICHHE anreOpandeckux JapoOei.
PanonanbHbie BhIpaXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatnoe ypaBHenue, ¢Gopmyna KoOpHEH KBaapaTHOIO ypaBHEHUS.
Teopema Buera. Permienue ypaBHEHU, CBOISIIMXCS K JUHEMHBIM U KBaJAPATHBIM.
[Ipocreiie qpoOHO-parOHAIbHBIC YPaBHEHUS.

I'paduueckas unTepnperanys ypaBHEHUN C IBYMs IEPEMEHHBIMU U CHCTEM
JMHEUHBIX YpaBHEHUU C JBYMsS IepeMeHHbIMH. [IpumMmepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelriienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CriocoOoM.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OJTHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW.
CucTembl JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKUNHA

[Tonsatue Qynkuun. OOIacTh ONpEACNCHUS W MHOXECTBO 3HAYCHUM
dbynkimn. CriocoObl 3a1anust yHKITHIA.

I'padpux dynkumuu. Urenune coiicTB (yHkuuu no e€ rpaduxy. IIpumeps
rpaduKoB HYHKIHA, OTPAXKAIOIMIUX PEATbHBIE TIPOIIECCHI.



OyHKINY, OMNUCHIBAIOIIME TPSAMYID M OOpaTHYIO MPONOPIHOHAIbHBIC
3aBUCUMOCTH, UX Tpaduku. OyHKun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pElICHNE YPABHEHUN U CUCTEM YPaBHECHUM.

9 KJIACC

Yuciaa v BbIYMCICHUS

PauyonanbHble yMclia, UppalMOHAIbHbIE YUCIIA, KOHEUHbIE U OECKOHEYHbIE
JeCATUYHbIE 1poOH. MHOXKECTBO 1EMCTBUTENbHBIX YUCEN, AEHCTBUTENbHBIE YHCIIA
Kak OeCKOHEYHbIE JeCATUYHbIC ApoOH. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JICMCTBUTEIBHBIX YUCET U KOOPAUHATHOUN MIPSMOM.

CpaBHEHHE JIECTBUTENBHBIX YHCET, apU(PMETUUYECKHUE JEUCTBHS C
JNEUCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOIIEro MHpA, UIMTEILHOCTh MPOLIECCOB B
OKPY’KaroIIeM MHpE.

[Ipubnnx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpHOImxKeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaTOB BEIYUCICHHI.

YpaBHeHUS U HEPABEHCTBA

JIuneniHoe ypaBHEeHME. Penienne ypaBHeHNM, CBOASIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHnne ypaBHEHUN, CBOMSIIMXCS K KBaJAPATHBIM.
bukBangpatHoe ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTENH.

Pemenue npoOHO-panroHaIBHBIX YpaBHEHHA. PerieHne TEeKCTOBBIX 3ajaad
anreOpanyeckuM MeTOIOM.

VYpaBHeHue ¢ AByMs NEpeMeHHbIMH U ero rpaduk. PemieHue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem qByX ypaBHEHU,
OHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALIAS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nuHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. PemieHue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
I'paduueckass wHTEprnperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKUNHA

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, kKoopauHATHI
BEPILIHUHBI TapadoIIbl, 0Cb CAMMETPUH NapadOJIbI.

Ipadukn Gyaxmmit: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = |x| , m ux
CBOWCTBA.

YucaoBble M0OCJIe10BATEILHOCTH M MPOIPECCHH



[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKyppeHTHOI (hopmyIiol u GopMyJIoii 7-T0 YjieHa.

Apudpmernueckas u reomerpuueckas nporpeccud. Dopmyibl n-ro 4jaeHa
apuPpMETUIECKON 1 TeOMETPUUECKON MPOrPECCHil, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxxeHne 4YiI€HOB apU(PMETUUYECKON M T€OMETPUYECKON Mporpeccuit
TOYKaMHM HA KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CI10KHBIE TIPOLIEHTBI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMmbl y4eOHOro Kypca
«Anredbpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIMTAHUE:

IPOSIBJIEHWEM MHTEpeca K TMPOUNUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM WIKOJbI, K MCIOJIb30BAHUIO JTHUX
JTOCTH>KEHUI B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xkIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN I'pakJaHWHA U peaTu3allK €ro
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPaKIaHCKOro 00ImecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIHbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PCEIICHUH MPAKTUYECKUX 3ajad
MaT€MAaTUYECKOM HAIpPABICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MaTEMaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKEHWHM BCEH JKM3HM JIJIsl YCTENMHON MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, paCCYKIECHUW, YMEHUIO BUJACThH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O NMO3HAHUS:

OpUEHTallMed B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YETOBEKA, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HayKHM Kak cQepbl YeI0BEYECKOi
NEeATENbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH JJI1 Pa3BUTHS IUBWIM3ALIUH,
OBJIQJICHUEM SI3BIKOM MaT€MAaTHUKU U MAaTeMaTHYECKOU KYJIbTYpOW KakK CpPEeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMHU HCCIIEI0BATENbCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (opMHpoOBaHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO0 0J1ArONOJTyYHs:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pOBOro  oOpaza KM3HM  (30pOBOE  NHTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JJACTH COXPAHHOCTU OKPY>KaIOIIEeW Cpeabl, IUIAaHUPOBAHUS IMOCTYNKOB H
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN ISl OKpY’)KaloIleld Cpelbl, OCO3HAHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHSAOIUMCS YCJOBHAM COUMAJIBHOW W NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO AESATEINbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JPYTUX JIIOAEH, mpuoOpeTaTh B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUNH, B TOM 4YHCIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MJIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYalMI0O KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUBJISATH M XaPAKTEPU30BATH CYIIECTBEHHBIC MMPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATHUM, OTHOILICHHM MEXIY MOHATUIMH, (DOPMYITUPOBATH
OMpENENICHNUs  TOHATHH, YCTAHABIMBATh CYUIECTBEHHBIM  MPU3HAK
KJ1accuuKaIuyi, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MMPOBOJUMOTO aHAJIN3A;

e BOCHpUHUMATH, (GOPMYJIHPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE M OTpHUIATENbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHE,
YCIIOBHBIC;



BBISIBIIAITH ~ MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H M
npoTuBopeursi B (akTaxX, JaHHBIX, HAOIIOACHUSAX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPHH  JIJII  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH M|
IIPOTUBOPEUN;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, MEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (MpSAMbIE U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECJIOXKHBIE JO0KA3aTeIhCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAWBATH aAPTYMEHTAIIUI0, TPUBOIWTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaAWOOJNEe MOAXOMSIIMUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejbCKie 1eCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME MPOTUBOPEUUE, MpoOIemMy,
CaMOCTOSITEJIHO YCTAaHABIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBAThH CBOKO TIO3HUINIO, MHCHHUC;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM
OKCIIEPUMEHT,  HEOOJBIIOE  HWCCICNOBAaHWE  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEeMaTUYEeCKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOOH;

CaMOCTOSTEIHHO (POpMyIHpPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIIEIOBAHMS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHHIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BbIJIBUTAThH
MIPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(OpMALUU, JAHHBIX,
HEOOXOAMMBIX JIJISl pELICHUS 3a/1a4u;

BbIOMpaTh, aHAJIW3UPOBAaTh, CUCTEMATU3HPOBaTh W HHTEPIPETUPOBATH
MH(OpMAIUIO Pa3IUYHBIX BUAOB U (OPM MIPEICTABICHHUS;

BbIOMpaTh (opMy TMpeAcTaBiIeHUS HHDOpMAUUMU U WUIIOCTPUPOBATH
pellaemMble 3aJaud CXE€MaMu, JauarpamMmamu, WHOW rpapukodl U uX
KOMOWHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOPMAIMM MO KPUTEPHUSM, MPENTIOKEHHBIM
YUHUTENEM WU CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:



BOCIIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M IMHMCHbMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHUS IO
XOJy pelIeHUs 3a/1a4l, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTarT;

B X0JIe OOCY>KACHHSI 3a7aBaTh BOIPOCHI 1O CYIIECTBY 00CYKIAaeMON TEMBI,
poOJIeMbl, peraeMon 3aJ1auu, BhICKa3bIBaTh UJICH, HAIICJICHHBIE HA TIOUCK
pEIICHMsI, COIOCTaBJIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3IMuMe W CXOJICTBO TMO3UIIUM, B
KOPPEKTHOU popme hopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;
NpEeACTaBIATh  pe3ydbTaThl  pelIeHHus  3aJadd,  DKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS ¢ YUETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEN ay/IuTOPUU;
MOHUMATh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHAVBUIYaJIbHOH pabOThl TpH pEIICHUH YYEeOHBIX MaTeMaTHYECKUX
3azay;

MPUHUMATH 11€JIb COBMECTHOU JESTENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pachpenensiTb BUIbI padoT, JAOrOBapUBATHCA,
00CYyXJ1aTh MPOLECC U Pe3yJbTaT paboThl, 00001IATh MHEHHUS] HECKOIbKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxkIeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JIPyTH€), BBIMOJIHATH CBOIO YacTh
paboThl U KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMU KOMaH/IbI,
OLICHUBATh KA4ye€CTBO CBOETO BKJIajJa B OOIIMIA MPOIYKT MO KPUTEPHUSM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, AJICOPUTM PEUICHUs 3aAaud (WU €ro
4acTh), BHIOMpATh CIOCOO pEIIeHUsT ¢ Y4ETOM UMEIOIMHUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMeHTUPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI pEICHUI ¢ Y4ETOM HOBOM MHGOpPMAIIIH.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CIOCOOAMU  CaMONPOBEPKH, CaMOKOHTPOJs IMpolecca H
pe3yJbTaTa pelieHrs MaTeMaTUIeCKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE pe3ysibTaTa ACATEILHOCTH MOCTaBJICHHOU IEIU
U YCJIOBHSIM, OOBSICHSITh MPUYUHBI JOCTHXKEHUS WIH HEJOCTUXKEHUS 1ENH,
HAXOJUTh OMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 KJjacce OOYYarOUIUMHCS TMOMYYUT CIEAYIONINE
peIMETHbIE PE3yJbTaThI:

Yuciaa u BbIYMCICHUS

BbimonHATh, coderas yCTHbIE U NUCBMEHHbIE NPHUEMBI, apu(pMETHUYECKHE
JEICTBUS C PallMOHAJIBLHBIMU YHUCIAMU.

Haxonute 3HaYeHWs YUCIOBBIX BBIPAKEHUM, NPUMEHATh pPa3HOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCIIEHUS 3HAYEHUH JAPOOHBIX BBIPAXKEHUMU, COAEpIKALIUX
OOBIKHOBEHHBIE U JIECATUUHBIE TPOOH.

[lepexonuTe OT OgHONW (HOPMBI 3aNMCH YUCEN K ApYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHUYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JACCATUYHYIO JIPOOH ).

CpaBHUBaTh U YHOPSA0YUBATh PallMOHAIBHBIC YUCIIA.

OKpyrisaTe yucia.

BbINONHATS TPUKUIKY U OLEHKY pe3yJbTaTa BIYUCICHUM, OLIEHKY 3HaUYE€HUI
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATH NEHCTBUSI CO CTENEHSIMU C HaTypajbHBIMU
NOKAa3aTEISMHU.

[IpuMeHATh  TpPU3HAKKM  JEIUMOCTH,  pa3IOKEHUE Ha  MHOXKUTEIU
HATypalbHBIX YUCEIL.

Pemath npakTUKO-OPUEHTUPOBAHHBIE 33JauH, CBSI3aHHBIE C OTHOIIEHHUEM
BEIUYMH, IPOINOPLUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl pEHIEHUs 3a7ad C y4ETOM OIPAHUYEHHI, CBS3aHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb30oBaTh anreOpandyecKkyr0 TEPMUHOJIOTMI0 U CHUMBOJIMKY, MPUMEHSTh
e€ B IpoLecce OCBOCHHs y4eOHOro MaTepuarna.

Haxoautrh 3HaueHHs OyKBEHHBIX BBIPRXKEHUN IpU 3aJaHHBIX 3HAYEHMSX
[IEPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl — LIEJIOTO  BBIPXKEHUS B MHOTOWIEH
NPUBEACHUEM MOJOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BbBINONHATP yMHOXEHHE OJHOWIEHa HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOT'O4JIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyllecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOMUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNINUPOBKH  CIAraeMblXx,
OpUMEHEHUs! GOpMYJT COKPALEHHOTO YMHOXKEHHUSL.

[TpumensaTs npeoOpa3zoBaHKsi MHOTOUWICHOB ISl PELICHUS Pa3IMYHBIX 3a]ay
U3 MAaTEMAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Wcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENISIMU IS
npeoOpazoBaHuUs BbIPAKEHUI.



YpaBHeHUs] H HEPABEHCTBA

Pemats nMHENHBIE ypaBHEHHsA C OJHOM INEPEMEHHOW, NMPUMEHSS IpaBUja
nepexoia OT UCXOJHOIO YPaBHEHUS K paBHOCUIIBHOMY eMy. IIpoBepsTh, sBisercs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[TpumensaTs rpadudecKkre METOIbI TIPH PEIICHUN JTMHEWHBIX YPAaBHEHHUHN U UX
CUCTEM.

[TonOupaTe npuMepsl Map 4YHUCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTro
YPAaBHEHUsI C IBYMS IIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU, TMOJB3YyACh TIpaUKOM, MPUBOJUTH MPUMEPHI PpEHICHUS
YpaBHEHHSI.

Pemrats cucteMsl 1ByX JIMHEMHBIX YPAaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM
quciie rpapuuecKu.

CocraBnsaTe M pemiaTh JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHH TI0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M ITOJTy4YECHHBIA PE3YJIbTaT.

DOyHKINHA

N300paxxkath HaA KOOPAMHATHOM MPSIMOI TOYKU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBaJIbl, 3alIMCHIBATh YUCIIOBBIC IPOMEKYTKH Ha
anredpandecKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku JTUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTh, BpPEMS, PACCTOSHME, LE€HA, KOJIMYECTBO, CTOMMOCTSD,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTHI.

Haxonute 3HaueHrne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpEACTaBICHUS W aHalu3a WHGOpMaIIH,
U3BIIEKAaTh U UHTEPIPETUPOBATH UH(POPMALIHIO U3 TPAPHUKOB PEATLHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YHCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUN, N300paXkaTh ACHCTBUTENbHBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN IIPSIMOM.

[IpumeHsATs TNOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBIIOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUM, COJEp)KAUIUX KBAJApPATHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.



Hcnonb30BaTh 3anmvcH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUUYHBIX
npoOeii u creneneit uucia 10.

AJiredpanyvecKue BbIPaKeHUsI

[IpyuMeHATh MOHATHE CTENEHUW C ILENbIM IOKa3aTeJIeM, BBINOIHATD
npeoOpazoBaHus BRIPAXKEHUM, COEPIKAIINX CTETICHHU C IIeJIbIM MOKa3aTelleM.

BbINIONHATE TOXKIECTBEHHbIE MPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUIN
Ha OCHOBE IPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA MHOKUTEIH.

[IpumeHsaTh npeoOpa3oBaHMs BEIPAXKEHUM JI PELIEHUS Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTHKH, CMEXXHBIX MIPEAMETOB, U3 PeaIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHelHbIE, KBaJpaTHbIE YpaBHEHUS U PallMOHAJIbHBIC YpaBHEHHS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBoauTh MpOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUM U CUCTEM yYpaBHECHUH, B
TOM YHUCJIE C IPUMEHEHUEM rpaduyecKuX MpeCTaBIeHUM (YCTaHABIMBATh, UMEET
JY YypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEILIECHUS, €CIIU UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT CIOBECHON (OPMYIHPOBKH 3a7auu K €€ ainredpamveckoit
MOJEIM C TIOMOIIBK) COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yibTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJII CpPABHEHUS, OLIEHKH,
pelarh JMHEeWHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M UX CHUCTEMbI, JaBaThb
rpa@uyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUUHA

[ToHnmaTh ¥ KCMONB30BATh (PYHKIIMOHAJILHBIE TOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMUECKHE 0003HAYEHMsI), ONMPEACNITh 3HaueHHe (YHKIMHU IO 3HAYCHUIO
apryMeHTa, OIpeesTh CBOMCTBA (QYHKIIUH MO €€ rpaduKy.

Crpoutb rpaduku 351eMeHTapHbIX QYHKLIWUNA BUA:

y =k/x, y =x2, y = x3,y = x|, y = VX, onucsIBaTh CBOIiCTBA UMCIIOBOI
dbynkuy o e€ rpaduky.

K konmy oOyuenuss B 9 kJiacce oOyYaromMiicsi TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTaThI:

Yucaa v BLIYMCICHUS

CpaBHUBATH U yNOPSAJ0YMBATH PAIMOHAJIBHBIE U UPPALlMOHATIBHBIE YUCIIA.

Boimonuare apudmerndeckue AEUCTBUS €  pPAIMOHAIBHBIMU  YHCIIAMH,
coderass YCTHbIE U TMHUCBMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIAMMU.



Haxomute 3HaueHHMs CTENEHEW C MENbIMU [OKa3aTels MU M KOPHEW,
BBIYNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKCHU.

OKpyriare JNEUCTBUTEIbHBIE YHMCIIA, BBINOIHATH MPUKUJIKY pe3yJibTara
BBIUMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEWHBIE U KBAaJApaTHBIE YpaBHEHUS, YPAaBHEHMS, CBOISIIUECT K
HUM, TIPOCTEHIIINE IPOOHO-PAIIMOHATIEHBIE YPaBHEHUS.

Pemate cucrtempl ABYX JIMHEHHBIX YPAaBHEHHH C JBYMsI NEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCA JINHENHBIM.

Pemath TEKCTOBBIE 3ajauu  alreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM ypPAaBHEHWH, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKux NmpeAcTaBieHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CJIIM UMEET, TO CKOJbKO, W
npoyee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300pakaTh
pELICHNE HEPABEHCTB HA YUCIOBOW MPSIMOMW, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTeémMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIONIME KBAJIpaTHOE HEPABEHCTBO, W300pakaTh PEHICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOUM MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

Pacno3snaBath (yHKIMHM H3y4eHHBIX BHIIOB. [loka3bpiBaTh CXEeMaTHYECKU

pacmoyiokKeHNe Ha KOOPJIMHATHOMN TUIOCKOCTH TpadukoB QPyHKIUN BUaa: y = kx, y
=kx+b y=kix,y=ax2 + bx + ¢, y = x3, y =x, y = |x|, B 3aBucHMOCTH OT
3HauYeHUN KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U u300paxkarh CXxeMaTH4YeCKH rpaduKu KBaJApaTUUYHBIX (DYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAIPATHUHBIX (DYHKIIHH 1O UX TpaduKam.

Pacnio3naBaTh KBaApaTUyHyr0 (QyHKIMIO 110 (HOpMyJie, TPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUUNA U3 peaTbHOU KU3HU, PUIUKHU, TEOMETPUH.

YucaoBbie MOCIEA0BATEIbHOCTH U IPOrPecCHn

PacniosnaBaTh apu(METHUECKYI0 U TEOMETPUYECKYIO TMPOrpecCur Npu
pa3HBIX crocobax 3aaHusl.

BbIMONHATS  BBIYMCIEHHMST C  HCHONb30BaHMEM (OPMYJT n-ro  4jieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBl MOCIEIOBATEIPHOCTH TOYKAMU Ha KOOpPAWHATHOU
IUIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMHM IOCIIEIOBATEIbHOCTSIMH, B TOM
YHCIIE€ 3a/1a4M U3 PEAIbHOM >KU3HU (C UCIOJNBb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aesioB H TeM nudgpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
| Yucna u BeIUUCIICHUS. PalnoHaibHbIe 75 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
2 Anrebpanyeckue BbIPAXEHUS 27 1 hitps://m.cds0o.rw/7E415590
bu6mmoreka [IOK
2 1
3 ¥ PpaBHEHIA 1 HEpABeHCTBa 0 https:/m.edso0o.ru/7£415b90
bubnunorexa LIOK
4 Koopuraret u rpaguin. Oyniuun 24 ! https://m.eds00.ru/7f415b90
bu6nmorexa [IOK
IT 1
> OBTOpEHHE It 0G0bwente 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [JOK
1 4 K 15
ucia u Beruucienus. KaapaTHsie KopHU hitps://m.edsoo.ru/7f417af8
) Yucna u Berarciieans. CTEneHb ¢ MeNIbIM 7 bubmuorexa [IOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnreOpanuecKue BbIPaKeHHUS. 5 ] bubmmorexa LIOK
KBanpatHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPaXKECHUSI. 15 | bubnmorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHenust u HepaBeHcTBa. KBaapaTHele 15 | bubnnorexa [IOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 Y .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHCcTBa hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
9 o 4 9
YHKUMH. HHCIIOBEIC (YHKILH https://m.edsoo.ru/7f417af8
bu6nunorexa [IOK
10 IT 6006 6 2
OBTOPCHHE H ODODIICHHC https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KVIIACC

KonunuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
| Uucna u Beruucienus. J{eficTBUTENbHbIE 9 bubnmoreka [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHU U HEPABEHCTBA. Y PABHEHUSA C 14 | bubnnoreka [IOK
OJIHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CrucTeMbl 14 | bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
.H 1 1
4 VYpaBHenust u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.edsoo.ru/7f419d08
bubmuorexa [IOK
16 1
> byt https://m.edsoo.ru/7£419d08
bu6mmorexa [IOK
1 1
6 YucnoBsle NOCIEA0BATEILHOCTH 5 hitps//m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS 18 | bu6mmoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
mudpoBbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchbl

1 [lonsTHE PALIMOHAIEHOTO YUCIIA 1
) Apudmernueckue 1eUCTBH € |

palrOHATbHBIMH YHCIAMU
3 ApubmMeTnueckue TeUCTBUS C |

panoHaIbHBIMU YHCIAMU
4 Apudmernueckue 1eUCTBHS € |

panoHaIbHBIMU YHCTIAMU
5 Apudmernueckue AeHCTBUS C |

panoHaIbHBIMU YHCIAMU
6 Apudmernueckue 1eUCTBHS ¢ |

palrOHAIBHBIMU YHCIAMU
7 CpaBHeHue, ynopsouuBaHue |

palMOHAIbHBIX YUCE
g CpaBHeHue, ynopsjouuBaHue |

palMOHAaIBHBIX YHCE
9 CpaBHeHue, ynopsiiouuBaHue 1

palMOHAJIbHBIX YUCEN
10 Crenenb ¢ HATYpaJIbHBIM MTOKa3aTeIEM 1 bubmmorexa [IOK

yp https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypa oKasarese 1 bubamorera LOK
TENEeHb C HaTypaJbHBIM IIOKa3aTeIeM
P https://m.edsoo.ru/7f421382




bubmuorexa [IOK

12 Crenensb ¢ HATYpaJIbHBIM [TOKa3aTeIeM hitps://m.edsoo.ru/7f42154c
13 CreneHb ¢ HaTypajIbHBIM IIOKa3aTEIEM bubamorexa [OK
https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypajIbHBIM IIOKa3aTEIEM
15 Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAbHOM MPAKTUKH
16 Perrenre ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PeaIbHON MPAKTUKU
17 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKU
18 Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MPOLICHTHI U3 PeaIbHON MPAKTUKU
19 [Tpu3HaKK AETUMOCTH, PA3NOKEHHS HA
MHOKUTEJIM HATypalbHbBIX YHCEIl
20 [Tpu3Haku nenUMOCTH, Pa3I0KEHUS HA
MHOXHUTEJIM HATYPaJIbHBIX YUCEIT
71 Peanbusbie 3aBucumoctu. llpsimas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
” Peanbubie 3aBucumoct. [psimas u
oOpaTHasi MPOMOPIIHOHATHBHOCTH
T Peanbubie 3aBucumoct. [psimas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
24 Peanbubie 3aBucumoct. lpsimas u
oOpaTHasi MPOTMOPIIHOHATBHOCTH
)5 KonTponbhas pabota o teme
"ParnoHanbpHbIEe ynucia"
26 BykBeHHBIE BBIpaXKEeHUS bubnnoreka [IOK




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

27 DopmyJibl
28 Dopmyibl
29 [lepemennsie. JlomycTuMble 3HAYCHHS
MEPEMEHHBIX
[IpeoOpazoBanme OYKBEHHBIX BBIPAKCHHM, Bu6morexa LIOK
30 PacCKphITHE CKOOOK M TIPUBEICHHE https://m.edsoo.ru/7f41fafa
MOTO0OHBIX CIIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPaKEHUH, BuGmorexa LIOK
il PACKPITIE CKOOOK M MpHBEACHHE https://m.edsoo.ru/7f41£d70
MOIO00HBIX ClIaraeMbIX
IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH,
32 packpbITHE CKOOOK U TIPUBEJICHUE
MOIOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBHIPAKEHUH,
33 PacCKphITHE CKOOOK M MPUBEICHHE
MOAOOHBIX ClIaraeéMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
oKa3areyiem https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnnoreka [JOK
IoxkasareijieM https://m.edsoo.ru/7f42154e
36 CBoJiCTBa CTENIEHU C HATYPaJIbHBIM bubmmorexa [IOK
oKasarejieM https://m.edsoo.ru/7f4218be
bubmuotexa [IOK
37 Mroroteret https://m.edSO(I)_.[m/7f42276e
bubnmoreka [JOK
38 Muorouers https://m.edSO(I)_.[ru/7f42293O
39 CiioxeHue, BBIUUTAaHUE, YMHOXKEHUE bu6nmmoreka [IOK




MHOTI'O4JICHOB

https://m.edsoo.ru/7f422af2

CJ'IO)KCHI/IG, BbIYUTAHUEC, YMHOXKCHHUC

bubmuorexa [IOK

40 MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nuorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS bubmorexa OK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa HOK
https://m.edsoo.ru/7f424c12
46 @opMyIibl COKpPAIIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4251d0
48 Paznosxenre MHOTOWIEHOB HAa MHOKUTEIIH bubmmorexa [IOK
https://m.edsoo.ru/7f423312
49 PaznoskeHrne MHOTOWIEHOB Ha MHOKUTEIIH bubmorexa OK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOUYJIEHOB HA MHOKUTEITH bubamorexa [IOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOrO4JIE€HOB HA MHOKHUTEIIN
50 KontponbHas paboTa o Teme
"Anrebpanyeckue BeIpaKeHus"
53 YpaBHeHHE, IPaBHIIa IPEOOPA30OBaAHUS

YpaBHEHUS, PABHOCWJIBHOCTh YPABHEHHI




JInHenHoe ypaBHEHUE C OJJHOW NIEPEMEHHOM,

>4 pelleHUE JIMHEHHBIX YPaBHEHUN
55 JluneliHoe ypaBHEHHE C OHOM MEPEMEHHOM, bubnunoreka [JOK
pELICHHE JIMHENHBIX YPAaBHEHUN https://m.edsoo.ru/7f420482
56 JInHeliHOEe ypaBHEHHE C OHOW IIEPEMEHHOMN,
pellIeHNE JIMHENHBIX YPAaBHEHUN
57 Pemrenue 3agau ¢ moMoIb0 ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f42064¢
58 Pemrenue 3aa4 ¢ moMoIIp0 ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ mOMOIIbIO YpaBHEHHI bubmorexa LOK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3aaa4u ¢ moMoIbl0 ypaBHEHUN buommorea HOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHOe ypaBHEHME C 1BYMs bubnnoreka [IOK
MIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
& JIluneiiHoe ypaBHEHHE C IBYMs bubnunoreka [JOK
NEpPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEMHBIX YPaBHEHUH C bubmmorexa [IOK
JIBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JUHEHHBIX YpaBHEHUN C
IBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEMHBIX YPaBHEHHH C
JBYMSI IEPEMEHHBIMHU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pewrenue cucreM ypaBHEHUI bubamorera LOK

https://m.edsoo.ru/7f4284de




bubmuorexa [IOK

08 Petuerne cetem ypasHeHiit https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHH bubamorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHUM
71 Pewienue cucrem ypaBHeHUI
7 KonTponbhas pabora no teme "JIunelinple bub6nuorexa [IOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubamorera LOK
https://m.edsoo.ru/7f41de76
bub6mmorexa [IOK
b HHeroBbIe MpOMErKyTKit https://m.edsogm/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccTosinue Mf:)KI[y ;[BVyMs{ TOYKaMHU
KOOPAMHATHOH MpsiMOi
77 PaccTostHue Mex Iy AByMST TOUKaMU
KOOPJAMHATHOU IIPSIMOM
73 IIpsiMoyronbHas cucTeMa KOOpAWHAT Ha bubnnoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucteMa KOOpAMHAT Ha bubnuorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaukoB, 3a1aHHBIX (HOpMyTaMU E;:fg;ifiigrouﬁﬂlegag
81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMYyIaMu f;ffg;ﬁf(iigg}i £41dS0
82 [Tpumeps! rpadukoB, 3a1aHHBIX opMymamu
83 UYrenue rpavkoB peanbHbIX 3aBUCUMOCTEN bubmmorera LOK

https://m.edsoo.ru/7f41ea24




84 Yrenue rpadukoB peansbHbIX 3aBUCMOCTEH
bu6mmorexa [IOK
85 IT
OHSTHE (YHKLIH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHkumm
bu6nuorexa [IOK
87 i i
Crolictsa pyrii https://m_edsoo.ru/7f41078
. . bubmuotexa [IOK
88 Cofictea dynicumi https://m.edsoo.ru/7f41f1fe
bubmuorexa [IOK
e
89 HRCiHas QyHicuLs https://m eds00.ru/7f427282
bu6nmoreka [IOK
0 JIunei
? e https://m.edsoo.ru/7f427412
bubmuorexa [IOK
1 IT HHOM
? OCTPOCHHE Ipauia THHCHHOMH dynKui https://m.edsoo.ru/7f426d e
92 ITocTpoenue rpaduka TuHEHHON QyHKIH
93 I'padux pynkuuu y =[x|
94 I'padux pynkmm y =[x|
Konrponsnas pabota o teme
95 "Koopnunats! u rpadpuku. @ynkuun" / bubmmorexa [IOK
P N p - PYHEH https://m.edsoo.ru/7f41£50a
Bcepoccuiickas mpoBepodHasi paboTa
06 Hrorosas xoHTpoipHas padbora / bubnnoreka [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHKE OCHOBHBIX MOHITUH U METOJIOB
Kypca 7 Kiacca, 000011eHne 3HaHUIA
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJI0B bub6nuorexa LIOK
Kypca 7 kimacca, 00001eHre 3HAaHHHA https://m.edsoo.ru/7f429£32
99 IloBTOpEHNE OCHOBHBIX IIOHATHNA U METOL OB bubnnoreka [IOK

Kypca 7 kinacca, 00001eHIe 3HAaHHUH

https://m.edsoo.ru/7f42a0e0




HOBTOpeHI/Ie OCHOBHBIX TTOHSTHUI U METOI0B

100 . 1
Kypca 7 Kiacca, 000011IeHne 3HaHUIA
101 [ToBTOpEHNE OCHOBHBIX MOHITHH U METOI0B | bu6nuorexa LIOK
Kypca 7 kimacca, 00001eHre 3HAaHHUHA https://m.edsoo.ru/7f42a27a
102 IloBTOpEHNE OCHOBHBIX IIOHATHNA U METOL OB | bubmmorexa [IOK
Kypca 7 kiacca, 000011eHe 3HaHU https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




8 KUIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne m/m Tema ypoka Kontpoabnbie | IlpakTHuyeckue i ppoBeie
Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypeb
1 KBanpathblii KOpeHb U3 YHUCIIA 1 bubmmorexa OK
https://m.edsoo.ru/7f42d452
bubnuotexa [JOK
2 [Tonsitue 06 UpparMOHATILHOM YHCIIE 1 https://m.edSO(]fru/7f426aaa
3 JlecsaTuunble MPUOTMKEHUS |
HMPPALMOHAJIBHBIX YUCET
4 JlecaTuuHbIe PUOTKEHUS 1
HPPAIMOHATIBHBIX YUCET
5 JlelicTBUTEIIbHEBIC YHCIIa 1
6 CpaBHeHME AEHCTBUTEIBHBIX YHCEIT 1
7 CpaBHeHHE NEHUCTBUTEIIBHBIX YHACEI 1
8 ApupmeTrueckuil KBaipaTHbIH KOPEHb 1
9 VYpaBHeHue BUaa X* = a 1
10 CRoiicTBa apu(pMETHICCKUX KBAIPATHBIX 1 bu6nmnoreka [IOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(pMeTHUECKUX KBaIPATHBIX | bu6muoreka [IOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHue YMCIOBBIX BBIPAXKEHUH, | bu6nmoreka [IOK
COoJIepXKaIMX KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BBIPAXKECHUH, | bu6mmorexa [IOK
coJeprKalluX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHue YUCITOBBIX BEIPAKCHHH, 1 bubmuorexa [JOK




COACPpKaIUX KBaAAPAaTHBIC KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpa3oBaHue YMCIOBBIX BBIPAXKEHUH, bubnuorexa LIOK
COoJIepKaIMX KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ 1eILIM ITOKa3aTeIEM bubmorexa IIOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
0 MU T
17 gﬁiﬁiﬁ;ﬁﬁiﬁiﬁ L(:o KOI()Z?VIE;)IIGCKI/IX bubnnorexa [IOK
00BEKTOB), JUIUTEILHOCTE IIPOLECCOB B hripasffindso.r 716005
OKPY’KaIOIlleM MHUPE
18 CBoliCcTBa CTENEHHU C LIEJIBIM IT0Ka3aTeIeEM bubnmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOHCTBA CTEIIEHHU C I[EJILIM ITOKA3aTEIEM bubmorexa OK
https://m.edsoo0.ru/7f435648
20 CBOMCTBA CTEIIEHHU C IIENBIM ITOKa3aTeIeEM Eubmiorexa HOK
https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHU C IIEJILIM ITIOKA3aTEIEM bubnnorexa [IOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C I[EILIM ITOKA3aTEIEM bubmmorexa IIOK
https://m.edsoo.ru/7f435ed6
23 KBanpatHblii TpEXUIIeH
24 KBagparsslii TpExuiieH
)5 PaznoxeHune kBaipaTHOro TpEXUJIEHa HA bu6muoreka [IOK
MHOXHUTEN https://m.edsoo.ru/7f42fd38
26 Pa3znosxeHne kBagpaTHOro TpEX4seHa Ha bu6nmoreka [IOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
7 KonrtponsHas pabota no remam bu6mmorexa [IOK

"KBanpaTtHsle kopHu. CTeneHu.

https://m.edsoo.ru/7f42ec80




KBanpathsiii Tpexusien"

bubmuotexa [JOK
28 Adrebpariecias Apodk https://m.edsogru/7f4303 8
29 JlormycTrMbIe 3HAYCHHS TIEPEMEHHBIX,
BXOJIAIIUX B aIreOpanyecKue BhIPaKeHUs
30 JlomycTuMble 3HaUeHUS TEPEMEHHBIX,
BXOJISAIIUX B aJreOpandecKue BhIPAKCHHS
31 OCHOBHOE CBOMCTBO are0pandecKon bu6mmoreka [IOK
Ipoou https://m.edsoo.ru/7f4308e6
. bubmuotexa [JOK
32 Coxpamerne podeit https://m.edsocL).Iru/7f43Oa8a
. bu6mmoreka [JOK
33 Coxpauenie apodeii https://m.edSO(]fru/7f430f44
. bu6nmoreka [IOK
34 Coxpatuerne Apobeit https://m.edsogru/7f430f44
35 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE U bu6mmoreka [IOK
JeJICHUE aredpandeckux apooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U bubmuotexa [JOK
JiefieHue anredpanyeckux Apooeit https://m.edsoo.ru/7f4315¢0
37 CioxeHne, BBIUUTAaHUE, YMHOKEHUE U bub6mmoreka [IOK
JeJICHuE aredpandeckux apooei https://m.edsoo.ru/7f4318c2
13 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHHUE U but6mmoreka [IOK
JeieHne anredpandeckux Apodei https://m.edsoo.ru/7f431a20
19 [IpeoOpa3zoBaHue BbIpaKESHUH, bu6nmoreka [IOK
co/ieprKalux anredpandeckue 1poou https://m.edsoo.ru/7f43259c¢
40 [IpeoOpa3oBaHue BhIpaKECHHIA, bu6mmorexa [IOK
coJepxalux aredOpandeckue 1poou https://m.edsoo.ru/7f432736
41 [IpeoOpa3zoBaHue BhIpaKEHUH, bubmuorexa [JOK




coJieprKalux aiaredpanyeckue apoodu

https://m.edsoo.ru/7f432736

4 Kontponbnas padota o teme bu6nmoreka [IOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bub6moreka [IOK
43 K
Ba/IpaTHOC ypaBHCHHUC https://m.edsoo.ru/7f42eela
44 Hemonaoe kBagpaTHOE ypaBHEHHUE bubmmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE YpaBHEHUE bubmmorexa [IOK
P yp https://m.edsoo.ru/7f42eela
46 dopmyiia KopHeH KBaApaTHOIO YpaBHEHUSI bubmotera [IOK
pMYyIIa KOP AP P https://m.edsoo.ru/7f42£158
47 dopmyna KOpHEH KBaJIpaTHOT'O YpaBHEHUS bubmmorera [IOK
PMYJa KOp AP P https://m.eds00.ru/7f42£3f6
48 dopmyna KOpHEH KBaJpaTHOrO YpaBHEHHS bubmorexa [IOK
pMY. P b yp https://m.edsoo.ru/7f42f5a4
bubmnorexa [JOK
4 T B
? copema bBueta https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
T B
>0 copema Bueta https://m.eds00.ru/7f430076
51 Pewienne ypaBHeHUN, CBOAAIIMXCA K bu6muoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
5 Pemenue ypaBHeHUH, CBOMSIIIIUXCS K bu6mmoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue ApoOHO-paliOHATBEHBIC bu6muoreka [IOK
YpaBHECHHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO-palMOHATBHBIC bu6mmoreka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TeKCTOBBIX 3aj1a4 C TTOMOIIBIO bubmuorexa [IOK




KBaJIpaTHBIX YpaBHEHHH

https://m.edsoo.ru/7f42f75c¢

56

Pemrenne TeKCTOBBIX 3a/1a4 C IOMOUIBIO
KBaJPAaTHBIX YPaBHEHHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

57

Konrtponsnas pabota o teme
"KBanpaTtHble ypaBHEHUS"

but6mmoreka [IOK
https://m.edsoo.ru/7f43012

58

JIuHeitHOE ypaBHEHUE C IBYMSI
MepEeMEHHBIMH, €ro rpaduK, MPUMEpPHI
pELICHUS YPAaBHEHUN B LEJBIX YUCIAX

59

JIuneliHOE ypaBHEHUE C ABYMS
NIEPEMEHHBIMU, €r0 rpaduK, MpUMepbl
pelIeHNs yPaBHEHUH B LEJIBIX YUCIIAX

60

JIuHeitHOE ypaBHEHUE C IBYMSI
MIePEMEHHBIMHU, €T0 IpaduK, MPUMEPHI
pelIeHNs YpaBHEHUH B IENIBIX YHCIIAX

61

Pemrenne cucrem nByX JIMHEHHBIX
YPaBHEHUH C IBYyMsI IEPEMEHHBIMU

62

Pemenue cucreM AByX JTMHENHBIX
yYpaBHEHUH C IBYMs IEPEMEHHBIMU

63

Pemenue cuctem AByX JTMHEMHBIX
YPaBHEHUH C IBYyMsl IEPEMEHHBIMU

64

IIpumepsl pereHus: CUCTEM HEJTMHEHHBIX
YPaBHEHUH C IByMs IIEPEMEHHBIMU

65

[IpumMepsl penieHrst CUCTEM HEJIMHEHHBIX
YPaBHEHUH C IBYyMsI IEPEMEHHBIMH

66

I'padmueckas HHTEpIpETALIUS YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas nunTepripeTanysi ypaBHEHUs C

but6mmoreka [IOK




JBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
ypaBHEHUH C IByMS TIepEMEHHBIMU

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

Perrenne TeKCTOBBIX 327124 C IIOMOIIBIO

08 CUCTEM ypaBHEHUI
69 Pemenne TeKCTOBBIX 3a1a4 ¢ TOMOLIBIO
CHUCTEM ypaBHEHUI
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOUIbIO
CUCTEM ypaBHEHUI
71 UYucnosble HEPAaBEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U MX CBOMCTBA
73 HepaseHcTBo ¢ 01HOI TepeMeHHON
74 JIuneliHbIe HEPABEHCTBA C OHON bu6muoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinble HEPABEHCTBA C OJTHOM bu6mmoreka [IOK
IIEPEMEHHOM U UX pelIeHUE https://m.edsoo.ru/7f42¢840
76 JIuneliHbIe HEPABEHCTBA C OHON
MIEPEMEHHOM U UX pelIeHue
CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU bu6mmoreka [IOK
7 IIEPEMEHHOM U UX pEUICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bu6mmoreka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pEelIeHUE
N300paxeHue pereHus THHSHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha YMCIIOBOI bubmmorexa LIOK
p . https://m.edsoo.ru/7f42c9e4
psAMOM
81 N3006paxeHnue perieHus JTMHEHHOro bubnuorexa LIOK

HCPaABCHCTBA U UX CUCTCM Ha YHCJIOBOM

https://m.edsoo.ru/7f42c9¢e4




MpAMOM

Kontponbhas paboTa mo TeMam

82
"HepasenctBa. CucteMbl ypaBHEHHUH"
bub6moreka [IOK
83 I
OHATHE (YHKILH https://m.edsoo.ru/7f433c12
84 O6nacTp onpeaeneHuss 1 MHOKECTBO bu6mmoreka [IOK
3HauYEHUHN QYHKIHUH https://m.edsoo.ru/7f433d84
85 Crioco6b1 3a1anust pyHKIMNA
86 I'padux pyHkumu
87 CgoiicTBa GyHKIIUH, UX OTOOpaKEHUE Ha
rpaduxe
88 Urenue 1 NocTpoeHue rpagukoB GyHKIUN
29 [Tpumepst rpadukoB QyHKIMIA,
OTpakaroIIUX peajbHbIE MPOIECCHI
ODYHKIMH, OTACHIBAIONINEC MPSMYIO H
90 OGYI:TH MIPOTIO I/IOHaJIbHI:)Ie o bubmmorexa [IOK
PaTHyio Tporiopt https://m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, X TpaduKu
91 l'unep6ona
but6mmoreka [IOK
2 r
? unepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
r =x?
93 padpuic ymkuit y =X https://m.edso0.ru/7f434572
Oyuknnu y =x2, y = x3, y = VX, y = [X[;
94 r };@Hiecxyoe eI?IeHI/IG y aBHeH}II/Iﬁ LI| Bubmrorexa LIOK
P P . P https://m.edsoo.ru/7f434d38
CUCTEM YpaBHCHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmoreka [IOK
95 METOJIOB KypcOB 7 u 8 Ki1accoB, 0000IIeHHE

3HaHu# / Becepoccuiickas mpoBepouHas

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




pabora

06 Wrorosas koHTposbHas padoTa / | bubnuorexa LIOK
Bcepoccwuiickas mpoBepodHasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATHI U

97 METOJI0B KypcoB 7 u 8 K1accoB, 0000111eHnE 1
3HaHUU
[ToBTOpPEHNE OCHOBHBIX IMOHSATHI U

98 METOJIOB KypcoB 7 1 8 Ki1accoB, 00001IeHne 1 Bupmaoreka LIOK

HV P ’ B https://m.edsoo.ru/7f43736¢
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI U
99 METOZOB KypcoB 7 1 8 Ki1accoB, 00001eHne 1 brbmrorexa HHOK
AOB KYP » OPOPI hitps://m.edsoo.r/7f437510
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOIOB KypcoB 7 1 8 Ki1accoB, 000011IeHne 1 bubmorexa IOK
AOB KYP » OO0 hitps://m.edsoo.ru/7f4376b4
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHATHI U
101 METOJIOB KypPCcOB 7 U 8 Ki1accoB, 00001eHne 1 Eubmorexa IIOK
Hv P ’ B https://m.edsoo0.ru/7f436b88
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI U
102 METOZOB KypcoB 7 1 8 Ki1accoB, 000011ieHne 1 Brbmrorexa HOK
HU M ’ IH https://m.edsoo.ru/7f437858
3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 102




9 KVIIACC

Ne i/

Tema ypoka

KoandecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckune
padoThI

DJIEeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchbl

PanmionaneHbIe yncna, uppaluoHaIbHbIC
YHCJIa, KOHEYHBIE U OECKOHEUYHEIE
NeCATUYHBIE IpoOH

MHOX€ECTBO J€HCTBUTEIBHBIX YHUCE]L,
JICUCTBUTEIIbHBIC YNCIIa KaKk 0ECKOHECYHBIC
JeCATUYHBIC TpoOH

B3anMHO 0/1HO3HAYHOE COOTBETCTBUE
MEXTy MHOXKECTBOM JICHCTBUTEIHHBIX
qrceNl 1 MHOKECTBOM TOYEK KOOPAMHATHOMN
PSAMOM

CpaBHeHUE TCUCTBUTEIIBHBIX YHCET,
apudMeTHIECKUe TCUCTBUS C
JNEHCTBUTENLHBIMU YHCIIAMU

HpI/I6J'H/I)KéHHOC 3HA4YCHUC BCIINMYNHEI,
TOYHOCTH HpI/I6J'H/I}KeHI/IH

OxpyriieHue uucesn

OxpyrieHue yucen

[Tpukuaka v OlleHKa pe3yIbTaTOB
BEIYMCIICHUN

[Ipukuaka u olieHKa pe3yJIbTaTOB
BBIYHCIICHUN

10

Jlunelinoe ypaBHeHue. Pemienue ypaBHeHUH,

bubmuorex [JOK




CBOJISIINUXCS K TUHEHHBIM

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

JIunelinoe ypaBHeHue. Pemenne ypaBHeHUH,

1 CBOJISIIIUXCS K JIMHEHHBIM
12 KBanpaTtHoe ypaBHeHue. Pemenue bu6nmoreka [IOK
YPaBHEHUH, CBOASIIMXCA K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBaaparnoe ypaBHeHue. Pemenne bubnmnoreka [IOK
YpaBHEHUH, CBOJAIINXCS K KBAaJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTtHbie ypaBHEHUs brbmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa [OK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUN TPETbEU U
16 4eTBEPTON CTENEHEN pa3IoKEHUEM Ha
MHOKUTENIN
[TpuMepsbl perieHrs ypaBHEHUNM TPEThEl U
17 YETBEPTOU CTETICHEN pa3JIOKEHUEM Ha
MHOKUTENIN
18 Pentenune 1poOGHO-paliMOHAIBHBIX bub6mmorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paiioHanbHbIX bubnuorexa LIOK
yYpaBHEHUHI https://m.edsoo.ru/7f43c9b6
20 Penienune TeKCTOBBIX 3aa4 aJlreOpanyecKium
METOJIOM
)1 Penienne TekcToBBIX 3a1a4 aJIreOpanyeckum
METOJIOM
2 Penienne TeKCTOBBIX 3a/a4 aJre0panyecKium
METOJIOM
23 KontponbHas padota o Teme "YpaBHEHUS C




OJIHOM IepeMeHHOI"

24

VYpaBHeHHe ¢ AByMs IEPEMEHHBIMU U €T0
rpadux

bu6nmuorexa [IOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €T0
rpadux

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JUHEUHBIX YPABHEHUI C
JIBYMsI IEPEMEHHBIMU U €€ PELICHUE

27

Cucrema AByX JUHEHHBIX YPAaBHEHUHN C
JIBYMS IIEPEMEHHBIMU U €€ pelLlIeHUe

28

Cucrema IByX JMHEUHBIX YPABHEHHI C
JIBYMsI IEPEMEHHBIMU U €€ PELICHUE

29

Cucrema AByX JUHEHHBIX YPAaBHEHUMN C
JBYMS IIEPEMEHHBIMU U €€ pelLlIeHUe

30

Pemienue cuctemM AByX ypaBHEHUM, OHO U3
KOTOPBIX JIMHENHOE, a IPYyroe — BTOPO
CTEIEeHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pentenue cucrem IByX ypaBHEHUI, OHO U3
KOTOPBIX JINHEIHOE, a Apyroe — BTOPOii
CTENEHU

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

32

Pemenue cuctem AByX ypaBHEHUM, OTHO U3
KOTOPBIX JIMHEMHOE, a IPYroe — BTOPOMl
CTEIEHU

33

Pemenue cuctem AByX ypaBHEHUM, OAHO U3
KOTOPBIX JIMHEWHOE, a IPYroe — BTOPOil
CTCIICHU

34

I'paduueckas uHTEpNpETALINS CUCTEMBI
YpaBHEHUH C IByMs IEPEMEHHBIMU

35

Pemenne TekcToOBBIX 3a7a4 aaredpanyecKum




CII0cO00OM

Pemenne TekcTOBBIX 3a/1a4 anredpanyecKum

36
crocobom
37 KonTtponsnas padora no teme "Cucremsbl
ypaBHEHUM"
38 YucnoBble HEpAaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa LOK
https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIC HEPABEHCTBA C OHON bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPABEHCTBA C OJTHOM bu6nmnoreka [IOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHbIC HEPABEHCTBA C OHON bubnuoreka [IOK
NEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 Cucremsl JII:IHeﬁHLIX HEPaBEHCTB C OJHOM
NIEPEMEHHON U X pelIeHHE
44 Cucremsl J'II:IHCﬁHBIX HEPABEHCTB C OJTHOM
NIEPEMEHHOM U UX pELICHHE
45 Cucremsl JII:IHeﬁHI)IX HEPaBEHCTB C OJHOM
NEPEMEHHON U UX pelIeHHe
46 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE buommorexa LOK
https://m.edsoo.ru/7f43b098
47 KBaspaTHble HEpaBEHCTBA U UX PEILICHUE Bubmmorera [IOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX PEILICHUE buommorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE
50 KBasipaTHble HEpABEHCTBA U UX PEILICHUE




I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U | bu6mmorexa [IOK
CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
I'padudeckas MHTEpIIpETALINS HEPABCHCTB U 1
CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU
53 Konrtponsnas pabota o teme
"HepaBencrtpa"
54 KBanpatnunas yakmus, e€ rpadux u bu6nuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/7t439842
56 KBanpatnunas ¢ynxnus, e€ rpagux u bu6nuorexa LIOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6ona, KOOpAUHATHI BEPIIUHBI bubnuoreka [IOK
napaboJibl, OCh CHMMETPHH MapadoIbl https://m.edsoo.ru/7f439eb4
53 [Tapabosna, KOOpIUHATHI BEPIITMHBI bu6nnoreka [IOK
napaboJIbl, 0Ch CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6ona, KOOpAUHATHI BEPIIMHBEI bub6mmorexa [IOK
napadoJIbl, OCb CHMMETPHUH TTapadOoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGoua, KOOpAMHATHI BEPLINHBI bubnuorexa LIOK
napaboJIbl, 0Ch CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6ona, KOOpAUHATHI BEPIIMHBI bubnuoreka [IOK
napaboJIbl, OCb CHMMETPHUH TTapadOoJIbI https://m.edsoo.ru/7f43a526
2 [TapaGona, KOOpAMHATHI BEPILUHBI
napaboJibl, OCh CUMMETPHH 11apadoIbl
63 I'paduku Gpynkmmii: y = kx, y=kx + b,
y=K/X, y=x°, y=vX, y=[X|
64 I'paduku pynkomii: y = kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[X|




I'paduxn ynkumii: y = kx, y=kx + b,

65
y=k/x, y=x3, y=vX, y=[X|
66 I'paduku Qynkmmii: y = kx, y =kx + b,
y=k/x, y=x°, y=vX, y=[x|
67 I'paduku Qpynkmii: y = kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[X|
68 I'paduku Gynkmmii: y = kx, y =kx + b,
y=k/x, y=X°, y=vX, y=[X|
bu6nmuorexa [IOK
69 K 0 " "
OHTPOILHAZ pAbOTA HO TEME TEYHICIH https://m.edsoo.ru/7f43ab84
. bu6mmoreka [IOK
70 [TonsATHE YMCIIOBOM NTOCIIETOBATEILHOCTH
https://m.edsoo.ru/7f43e6c6
3agaHue Mociae10BaTeIbHOCTH
71 eKyppeHTHOH Gopmynoii u popmMyson n-ro buommorera LOK
PEEYPP pMy pMy https://m.edsoo.ru/7f43ebda
YjieHa
7 ApudmeTrueckasi U reoMeTpruecKas bu6nuorexa LIOK
[porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apugpmerrueckas U reoMeTpudeckas bub6mmorexa [IOK
[IPOrpECCUN https://m.edsoo.ru/7f43f3b4
®opMyIbl N-To YieHa apupMeTHIECKON U
. . bubnmoreka [IOK
74 TeOMETPUIECKOI MPOrpeccuid, CyMMBI
https://m.edsoo.ru/7f43f58a
HEPBBIX N YJICHOB
®opmMyibl n-ro wieHa apupMeTudeckoil u
. . bu6mmorexa [IOK
75 reOMEeTPUYECKOH MPOrpeccuii, CyMMbI
https://m.edsoo.ru/7f43ef2c
NEePBBIX N YWICHOB
@opmyIbl N-ro wieHa apupMeTudeckoil u
N N bubmuorexa [IOK
76 reOMEeTPUYECKO Mporpeccuii, CyMMbl

IEPBLBIX N YJICHOB

https://m.edsoo.ru/7f43f0c6




®opmMyibl n-ro wieHa apupMeTudeckoil u

77 TeOMETPUUECKOM IIPOTPECCHM, CYMMBI bubmorera [IOK
P porp > M https://m.edsoo.ru/7f43172¢
MEPBBIX N YJICHOB
@opmMyIbl N-ro wieHa apupMeTudecKoil u
78 T€OMETPUUECKOUN TPOTPECCU, CYMMBI bubmorera [IOK
p porp - M https://m.edsoo.ru/7f43f8a0
MEPBBIX N YWICHOB
N3o6paxkeHune 4ieHOB apuPpMETHUECKON 1
79 reoOMETPUYECKON NPOTrPECCUil TOUKAMH HA
KOOPAMHATHOMW INTIOCKOCTH
N300paskeHre YICHOB apu(PMETHICCKON U
80 reOMETPUYECKOM MTPOTrPECCHI TOUKaMU Ha
KOOPAWHATHOMW IJTIOCKOCTH
81 JIMHEeNHBIN U DKCIIOHEHIUAJIBHBINA POCT
82 CI10>KHBIE MIPOLIEHTHI Bubmorexa IIOK
P https://m.edsoo.ru/7f43fe0e
bubmuorexa [IOK
83 CrnosxHbl€ MPOLIEHTHI
https://m.edsoo.ru/7f4401a6
24 Kontponbnas padota no teme "Uncnaobie bubnuoreka [IOK
MOCJIeI0BaTeIbHOCTH " https://m.edsoo.ru/7f4404£8
[ToBTOpEeHME, 0600IICHNE U CUCTEMATU3AIIHS
25 3HaHMN. 3anKch, CPAaBHEHUE, IEUCTBUS C
JIEUCTBUTEIbLHBIMHM YUCIIAMH, YUCIIOBAs
npsimMast
[ToBTOpEeHME, 060OIICHNE U CUCTEMATU3AIIHS
86 3HaHu#. [Ipo1ieHThI, OTHOIICHHUS,
MPOTIOPITUH
37 [ToBTOpenue, 06001IeHNEe U CCTeMaTH3alUs

3HaHuii. OKpyriieHue, NpuoImKeHue,




OLIEHKA

[ToBTOpEeHME, 0000IIIEHNE U CHCTEMATH3AITUS

88 3HaHuii. Pellrienne TeKCTOBBIX 3a7a4 bubmorexa HOK
) https://m.edsoo.ru/7f443b12
apu(METHUECKUM CTIOCOO0M
[MoBTOpenue, 0000IICHHE U CUCTEMATU3AIHSI
89 3HaHUH. PelreHne TeKCTOBBIX 3a1a4 bubmmorexa [OK
) https://m.edsoo.ru/7f443cd4
apuPMETHYECKUM CITIOCOOOM
[ToBTOpeHue, 06001IeHNE U CHCTeMAaTU3aIUs
. bubmuorexa [IOK
90 3HaHuH. Pelrenne TeKCTOBLIX 3a4a4
https://m.edsoo.ru/7f443fea
apu(pMETUIECKUM CTIOCOOOM
[ToBTOpEeHME, 0600IICHNE U CUCTEMATU3AIIHS
91 suanuii. [IpeoOpa3zoBanue aareopandecKux bubmorexa HOK
) I?, p p https://m.edsoo.ru/7f4441ca
BBIPKCHUM, JOMYCTUMbIC 3HAUCHHUSI
[NoBTOpenue, 0000IICHHE U CUCTEMATU3AITHSI
92 snaunii. [IpeoOpasoBanue anredOpandecKkux bubmmorexa [OK
) Iz p p https://m.edsoo.ru/7f444364
BBIPAKCHUM, TOMYCTUMbIC 3HAUCHHSI
[ToBTOpenue, 0000IICHHE U CUCTEMATU3AIHSI
93 sganuii. [IpeoOpa3zoBaHue aaredopandecKux bubmmorexa HOK
- 1Peobp P https://m.edsoo.ru/7f4446f2
BBIPAXCHHM, JOMYCTUMbIC 3HAYCHHS
[ToBTOpeHME, 0000IIIEHNE U CHCTEMATH3AITHS
94 suanuii. [IpeoOpa3oBanue aareopandecKux bubmorexa HOK
- HPeOdp P hitps://m.edsoo.ru/7f444a94
BBIPKCHUM, JOMYCTUMbIC 3HAUCHHUSI
[ToBTOpeHHE, 0000IIEHNE U CHCTEMATH3AIUS
95 3gagui. OYHKINN: TOCTPOEHUE, CBOMCTBA bubmmorexa LOK
 PYHKIIH: TIOCTPOCHHE, hitps://m.cdsoo.ru/7f444¢56
M3YYEHHBIX (QYHKIUI
[ToBTOpenue, 06001IeHNE U CHCTeMAaTU3aIus
. . bubmuorexa [IOK
96 3HaHui. OYHKIIUH: IOCTPOCHHUE, CBOMCTBA

U3YYEHHBIX QYHKIUI

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




[ToBTOpenue, 06001IeHNE U CCTeMaTHU3aLUs

bu6mmoreka [IOK

7 i @ : i 1
? SHATIH, TYHKIIH: TOCTPOCHIe, CBOHCTRA https:/m.edsoo.ru/7f44516a
W3YYCHHBIX (yHKIIHN
[ToBTOpeHue, 0600IIeHNE U CUCTeMAaTH3aIIUs
98 3HaHui. OyHKIMH: TOCTPOCHUE, CBOMCTBA 1 bubmorexa OK
+ CYHRIIL . P ’ https://m.edsoo.ru/7f4452e6
U3YYEHHBIX (YHKIUI
[ToBTOpEeHME, 0000IIIEHNE U CHCTEMATH3AITUS
99 3Hanuil. ['padudeckoe pemieHne ypaBHEHUH 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpenue, 00001IeHNE U CUCTEMAaTH3AIUS
100 3HaHu#. ['paduueckoe pemeHne ypaBHeHUN 1
U UX CUCTEM
101 Hrorosast KOHTpOJbHAs paboTa 1
102 O0001IeHNE U CUCTEMATH3AIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NPoBePsSIEMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUACIEHUS
1 BoimonnsTe,  coueras  yCTHblE M [HUCbMEHHBbIE  MPUEMBI,
. apudmeTnyeckre A1eMCTBUS C PallMOHAIBHBIMH YUCIAMU
Haxoauth  3Ha4YeHHWs]  YMCIOBBIX  BBIPAKCHHIA, MPUMEHSITh
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BRIYMCICHHS 3HAUEHUH JAPOOHBIX
BBIpAXXEHU, colepKaluX OObIKHOBEHHBIE U AECITUYHBIE APOOU
[lepexonute OT oOnxHON (OpMBI 3amucH YucCel K  Jpyroi
13 (mpeoOpa3oBbIBaTh  JACCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSATUIHYIO T1pOOb)
1.4 CpaBHMBAaTh U YNOPSAOUYMBATH pAllMOHATIbHBIE YMCTIA
1.5 OxkpyrasTe yucia
BBLINOAHATE NPUKUAKY W OIEHKY pe3ylbTaTa BBIYUCICHHH, OLEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAXKECHHU. BBIOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
L7 [IpumeHsATh TNpU3HAKK JCIUMOCTH, pPa3JIOKCHHE HAa MHOXKUTEIN
' HATypaJbHBIX YUCET
Pemate  mpakTHKO-OPUEHTUPOBAHHBIC  3aJayd, CBA3aHHBIE C
OTHOLLIEHHUEM BEJIMYUH, MPONOPLIUOHAIBHOCTHIO BEJINYUH,
1.8 MPOLICHTAMH, MHTEPIPETUPOBATh pE3YyJbTaThl pEUICHUs 3aJad ¢
y4€TOM OTrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBIX
00BEKTOB
2 AnreOpandeckue BeIpaKeHUS
51 Hcrnonp3oBaTh anreOpandecKkyr0 TEPMHUHOJIOTHIO W CHUMBOJIHKY,

IPUMEHSATH €€ B IPOLIECCE OCBOEHUS yUeOHOT0 MaTepuaa




2.2

Haxoauth 3HayeHuss OYKBEHHBIX BBIPXEHUM TpU  3aJaHHBIX

SHAYCHHUAX MMEPEMCHHBIX

2.3

Brinonssats Hp606pa3OBaHI/ISI LOCJIOTO BBIPAXKCHUA B MHOTOYICH

MIPUBEICHUEM TOJIOOHBIX CIaraeMbIX, pACKPBITUEM CKOOOK

24

BBINOAHAT YMHOKEHHE OJHOWIEHAa HA MHOTOYIEH M MHOIOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaJIpaTa CyMMbl W KBaJpara

Pa3sHOCTH

2.5

OCYH_[CCTBJ'IHTB Pa3JI0KEHUE MHOT'OUYJICHOB HA MHOKHUTECJIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH 06]]_[61"0 MHOXUTEISA, TPYHIIUPOBKU ClIara€MbIX,

MPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumenATh npeoOpa3oBaHUSI MHOTOYJIEHOB ISl PELLEHUS PA3IUYHBIX

3a1a4 U3 MaTEMaTHUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ MMPAKTUKHU

2.7

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajbHBIMHU I1OKa3aTEIsIMHU

JUI TpeoOpa30BaHus BEIPAKCHUN

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pemlate nuHENHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
IIPaBWJIa MEPEXOAA OT MUCXOJHOTO YPABHEHMSI K PaBHOCWIBHOMY €MY.

[IpoBepsTh, SIBASETCS U YACIO KOPHEM YPaBHEHUS

3.2

[IpumenaTy rpaduueckue METOAbl NPU PELICHUU JIMHEHHBIX

YpPaBHEHHUH U UX CUCTEM

3.3

[TonOupaTe mpuUMepsI Map 4YKUCel, SABISIOMIUXCS PEIICHUEM JTUHEHHOTO

YPaBHEHUS C JBYMS IIEPEMEHHBIMU

34

CTpouTh B KOOPAUHATHOHN MIIOCKOCTH IrpauK JMHEHHOTO YpaBHEHHUS C
JIBYMsl TEPEMEHHBIMHU; IOJIB3YSCh I'paUKOM, MPUBOJUTH MPUMEPHI

pelIeHNs ypaBHEHUS

3.5

PemraTte cuctemMel JABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYMs IICPCMCHHBIMH,

B TOM 4YHCJIC TpaduIeCKu

3.6

CocTaBnaTh U peniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIIOBMIO 3aJa4M, UHTEPIIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3a]1a4M MOJTYyYEHHbIA PE3yJIbTaT

Koopnunate! u rpaduku. OyHkuun

4.1

I/I306pa>1<aTL Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIONIIUC
3aIaHHbIM KOOpJAWHATaM, JIy4Hd, OTPE3KHU, HHTCPBAJIbI, 3AlIUCHIBATH

YHCJIOBBIC IPOMEKYTKH HA anre6panquK0M SI3BIKE




4.2

OrMmeyaTp B KOOp,I[HHaTHOP'I INIOCKOCTH TOYKH IIO 3aJaHHbIM

KOOpAWHATAM

4.3

Ctpoutb rpaduku nuHeHHbIX GyHKuui. CTpouTh rpaguk QyHKIHH Y

= x|

4.4

OnuceiBaTh ¢ TMOMOILIBIO (PYHKIUI HM3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpEMs, paCCTOSHHE, LEHY, KOJIUYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTDL, BPCMH, 00BEM pa6OTLI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHHIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco® NPEACTaBICHHUS U aHaIM3a
uHboOpMalMK, H3BJIEKAaTh M HMHTEPIPETUPOBATH HHGOPMALUIO U3

rpauKoB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1

1.1

Ywucnna v BRIYUCICHUS

Hcnons3oBaTh HayvaJIbHbIE MpeACTaBICHUS 0 MHOKECTBE
JIEWCTBUTEIBHBIX YHCEN JJISI CPAaBHEHMS, OKPYTJICHUS] U BBIUUCIICHUH,
n300pakaTh JIEUCTBHUTENBHBIE YHCJIa TOYKAMU Ha KOOPIWHATHOMN

IpsAMOM

1.2

[lpumeHsATh TOHATHE  apU(PMETHYECKOTO  KBAJPAaTHOTO  KOPHS,
HaXOJWUTh KBaJpaTHbIE KOPHM, HCIOJIB3YsI TpPH HEOOXOIMMOCTH
KaJIbKYJISTOP, BBIOTHATH MPeoOpa30oBaHUsl BBIPAKEHUH, COEpKaIIUX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amucH  OONBIIMX M MajbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apobeit u cteneneii yncna 10

Anrebpanyeckue BbIpaXeHUS

2.1

[IppuMeHATh MOHATHME CTENEHH C IEJIbIM MOKAa3aTEeJIEM, BBINOJIHSITh
npeoOpa3oBaHusl BBIPAKEHUW, COACPXKAIIMX CTEMEHH C  IEIbIM

IIOKa3aTcjIcM

22

BBIMONHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUs  PAaLMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEUCTBUM HaJ MHOTOWIEHAMH U




anredpandecKuMu Jpo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

[TpumensaTs npeoOpa3oBaHUsl BBIPAKCHHUN ISl PEIICHUS Pa3IMYHBIX

3ala4 U3 MaTEMaTuKH, CMCKHBIX IIPCAMCTOB, U3 pCaHLHOﬁ IMMPAKTUKN

ypaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHs U palllOHAJIbHbBIE
YpaBHEHUS, CBOJAIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUH C JByMs

NEPEMEHHBIMU

3.2

[IpoBomnuTe mpOCTEHINIME WCCIECIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHHH, B TOM UHUCIE€ C HPUMEHEHHEM TpapUUecKUX
Ipe/cTaBIeHU (ycTaHaBIMBaTh, UMEET JM ypaBHEHHE WJIM CHUCTEMa

YpaBHEHHUH PEILLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoaute OT cjoBecHOW (OPMYTUPOBKM 3agaud K €€
anreOpanyeckod MOJEIM C IMOMOIIBIO COCTABIICHHUS YpaBHEHUS WIIU
CHUCTEMBl YPABHEHUH, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'IyLIeHHBII‘/'I pe3yjibTaTt

34

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpadUYecKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUMN

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[lonumaTh W HCHONB30BaTh (DYHKIMOHAIbHBIE TOHATHUS M S3BIK
(TepMHHBI, CHUMBOJHMYECKHE OOO3HAYEHUS), ONpEACTATh 3HAYCHHE
(GyHKIMU TO 3HAYEHHUIO apIyMEHTa, ONpPENeNIsiTh CBOWCTBA (DYHKIIUHU

1o e€ rpaduky

4.2

Ctpoutb rpaduku 37€MEHTapHbIX (QYHKIUI BUJA:
y=k/x, y =x*, y = X, y = [X|, onucbBaTh CBOWCTBa YHCIOBOI

¢bynakuuu 1o e€ rpaduxy

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 0011I€er0 00pa30BaHUA




Yucia 1 BEIUHCIIEHUS

1.1

CpaBHI/IBaTB U ynopsaaoduBaThb pPAlMOHAJIBHBIC W HUPPALMOHAJIBHBIC

qucjia

1.2

BremomaHATE apI/I(i)MeTI/I‘—IeCKI/Ie )IGﬁCTBPIS[ C paqMOHaJIbHBIMU YHUCJIaMH,
co4ycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATH BBIYHCIICHHUA C

HppaiuOHAJIIbHBIMU YU CJIaMU

1.3

Haxonuth 3HaueHus CTEIIEHEH C OCJIBIMH IIOKA3aTCIIsIMHU H KOpHeﬁ,

BBIYUCIIATH 3HAUYCHHUA YN CIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprTJISITB I[GFICTBI/ITGJIBHBIC quciia, BbIOJHATE NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUN

YPaBHeHI/Iﬂ U HCPpAaBCHCTBA

2.1

Pemate sMHEWHBIE W KBAaJApaTHBIE  YPABHEHUS, ypPaBHEHWS,

CBOJISLIMECS K HUM, IIPOCTEHIINE IPOOHO-pAllHOHAIEHBIC YPAaBHEHUS

2.2

PemraTte cucteMsl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMHA
H CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPAaBHCHUC HE ABJIACTCA

JIMHENHBIM

2.3

Pemiate TEKCTOBBIE 3aJadu aﬂI‘eraI/IquKI/IM CIIOCOOOM C IIOMOIIBIO
COCTABJICHUA YpPAaBHCHHA HWJIIM CUCTEMbI [IBYX ypaBHeHI/Iﬁ C IABYM:

MNEPEMEHHBIMU

24

[IpoBoauTE TpPOCTEHINNE WCCIECIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuecKux
NpEeJCTaBICHUN (HalpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE WU

CHUCTEMa YpaBHEHUU pEIlIeHUs], €CII UMEET, TO CKOJIBKO)

2.5

Pemate  nuHEHHBIE  HEpPABEHCTBA, KBAJPATHBIE  HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABEHCTB HA YUCIIOBOW MPSMOM, 3alHCHIBATh

peuieHue ¢ NIOMOIIbIO CUMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCPaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKJIIOYAOMIUMC KBAaJApaTHOC HCPABCHCTBO, I/I306pa)KaTB PECIICHUC
CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIIMCbIBAaTh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcronb30BaTh HEPAaBEHCTBA MPU PELIEHUH PAa3JIMYHBIX 3a1a4

OyHKIUU




3.1

Pacmio3naBath byHKIIH M3yUYEHHBIX BUJIOB. IToka3seiBaTh
CXEMAaTHUYECKU PACIIONOKECHIE Ha KOOPIUHATHOMN TUIOCKOCTH IpauKoB
byukumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUN

3.2

[Toka3piBaTh CXEMAaTHYECKH pACHOJIOKEHHWE HA  KOOPAMHATHOMU
TUIOCKOCTH TpadukoB QyHKIMH Buaa y = YX, y = [X| U ommchIBaTh

CBOWCTBA (PYHKITHI

3.3

Ctpouth M wH300paxkaTb CXEMaTH4YECKH TIpaduKd KBaJPATUUHBIX
(GbyHKIMH, ONMUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (YHKIUH MO HX

rpadukam

3.4

Pacnio3HaBaTh KBaJgpaTH4HYI0 (GYHKIHIO TO (opmyne, HTPUBOIUTH
IpUMEpPbl KBaJApaTUUYHBIX (DYHKIMH K3 peasbHOW XKU3HH, (PU3HKH,

Tr€OMETPHUH

ApudmeTrrueckasi 1 reOMeTpu4ecKas Iporpeccun

4.1

Pacrnio3HaBaTh apu(pMETHUECKYIO U T€OMETPHUECKYIO IPOTPECCUU TIPU

pa3HBIX crioco0ax 3agaHus

4.2

4.3

BBINONHATE BBIYUCIEHUSI C HCIOJIB30BaHUEM (OpPMYNl 7-TO UJIeHA
apu(pMETHYECKOW U IreOMETPUYECKO MPOrpeccHii, CyMMbI MEPBBIX N

YJIICHOB

N300paxaTh WieHbl MOCIEI0BAaTEIILHOCTH TOUKAMH Ha KOOPAUHATHOMN

IJIOCKOCTH

4.4

Pewmate 3a7aum, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIbHOCTMHU, B
TOM 4HCIE€ 33Jladyd U3 peanbHOM JKU3HH (C HCIOJIb30BAaHUEM

KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOT )




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOH (OPMBI 3amucu
1.1 npobeit k apyroit. IloHATHE palMOHAIBHOTO 4YHCIA, 3allCh, CPaBHEHHE,
YHOPSAI0YMBAHUE PALIMOHAIBHBIX YHACEI
15 ApudmeTrueckue AEMCTBUS C pallMOHAIBLHBIMU YKCIaMu. Perienue 3agad u3
. peasbHOM MPAKTUKU HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypallbHbIM I[IOKa3aTejeM: OINpelesieHue, mnpeoOpa3zoBaHue
' BBIpXCHHI Ha OCHOBE OIpeesIeHNs, 3aUCh OOJIBIIUX YHCE
" [IpoueHTrl, 3anmuch MPOLEHTOB B BHUJE ApoOM U ApoOH B BHJIE IMPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 Ha MPOLIEHTHI, PELLICHUE 337a4 U3 PEAIbHOM MPaKTUKU
Ls [IpumeneHne TpU3HAKOB JENMMOCTH, pPa3jOKEHUE HAa  MHOXHUTEIU
' HaTypaJbHbIX YUCET
16 PeanpHble  3aBHCHMMOCTHM, B TOM 4Hcle TpsMas U oOpaTHas
. MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIPaXKEHUS
51 [lepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTruMmble
' 3HAUEHUs NEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIy BEIWYMHAMH B BHIE (HOPMYIIHL.
' Beruucnenus no ¢popmymnam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH, TOXICCTBEHHO  paBHbIC
. BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpnHounenbl 1 MHOroueHbl. CreneHb MHOrowieHa. Ciio)KeHue, BBIYMTAHME,
' YMHO>K€HHE MHOTO4JICHOB
Y @opMysIbl COKpAIEHHOIO YMHOKEHUS: KBAJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJApaToB. Pa3znokeHne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHenust




YpaBHeHHe, KOpEeHb YypaBHEHHs, IpaBujia NpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCHIIBHOCTh YPaBHEHH
39 JIuHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEH JIMHEHHOTO
' YpPaBHEHHUS, PELUIEHNE JIMHEUHBIX YPABHCHUI
33 CocraBieHne ypaBHEHUI IO YCJIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C
. [IOMOILBIO YPaBHEHUM
34 JluneitHOe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0 rpaduK
Cucrtema IByX JMHEWHBIX YpaBHEHHM C JABYMsSl TNEepeMEeHHbIMU. PerieHue
3.5 CHUCTEM YpaBHEHHH criocoOOM MoJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. @yHkuuu
4.1 KoopaunaTa Touku Ha npsmMoit
4o YucnoBsle TpoMEXyTKU. PaccTosiHue Mexay AByMsl TOUKaMH KOOPJAMHATHON
. IpsIMOi
e [IpsamoyronbHas cuctema koopAauHat, ocu Ox u Oy. Abciycca U opaUHaTa
' TOYKHM Ha KOOPJAMHATHOM MIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [ounstue pynkmun. I'papux Gpynkuuun. CBoicTBa QyHKIHIA
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'paduk yHkmmm y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YpPAaBHEHMH M CHCTEM JIMHEHHBIX
. yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1 KBagparuelii kopeHb u3 uucia. [lonsTue 00 wuppanuoOHATHLHOM YHCIIE.
' JlecsaTnunble NpUOINKEHHUSI UPPALUMOHAIBHBIX YHCET
CpoiicTBa apu(@METHUECKUX KBaJIpaTHbIX KOpPHEHM M MX HIPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN U BBIUUCICHUAM. J[eMCTBUTEIbHBIC
yucia
1.3 CreneHs ¢ 1enbIM I0Ka3zareneM U e€ cBoiicTsa. CTaHgapTHas 3alKuCh YKcia




2 Anrebpanyeckue BhIPaXKEHUS
2.1 KBanpatubiii TpEXWIEH, pa3a0KeHNE KBAAPATHOTO TPEXWICHA HA MHOKUATEIIN
2.2 Anrebpanueckas qpoos. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJIeHHE alre0pandeckux apooeit
24 ParmonanbHble BeIpaskeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMH, CBOAAIIUXCS K TUHEUHBIM M KBaAPATHBIM
33 [Ipocreiimume ApoOHO-palilOHAIBHBIE YPaBHEHMUS
I'paduueckas nHTEpHpeTanvs ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JUHEWHBIX YpaBHEHUI ¢ JByMs nepeMeHHbIMH. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 alreOpandecKuM CriocoOoM
3.6 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOI TepeMeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OAHON MIEPEMEHHON
4 DyHKIT
il [Tonsitue ¢ynkmnuu. OONacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
' ¢yskuu. CriocoOb! 3aaanus GpyHKUMN
4.2 I'paduk dpynkumu. YreHue cBoitcTB GyHKIMHU 1O €€ rpaduky
4.3 [Ipumeps! rpadukoB GyHKIUHN, OTPAKAIONIUX PeaTbHbIC MPOIECCHI
ad OyHKIUKM, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOIOPIHOHAIBHBIC
' 3aBHCHUMOCTH, UX I'pauku
4.5 OyHKIMU y =x7 y = x7
4.6 Oyakuu y = [x, y = |x]|
4.7 I'paduyeckoe peneHre ypaBHEHHUI U CHCTEM ypaBHEHUM

9 KIIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
. ParonaneHble uKcia, UppalMOHANBHBIE YHCIA, KOHEUHble M OECKOHEUHBIE
' JECATUYHBIE TPOOH
MHOXeCTBO 1€HCTBUTEIBHBIX YHCEI, IEUCTBUTENIbHbIE YHCia KaKk OECKOHEUHbIE
1o JecsTUUHbIe IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JIEUCTBUTENIbHBIX YUCEI U KOOpIMHATHOM NpsiMoi. CpaBHEHUE JIEUCTBUTEIbHBIX
qucen
1.3 ApubdmMernueckue IeUCTBUS C JCHCTBUTEIBLHBIMH YHCIaMU
W3mepenus, npubmmkenust, olleHKU. PazMepbl 00bEKTOB OKPYXKAIOIEro MHUpa,
14 JUTATEIIEHOCTh TIPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh Npubimxenus. Okpyrienue uucen. [Ipukuaka u oueHka
pPE3yAbTAaTOB BHIYMCIECHUN
2 VYpaBHEHMSI U HEpAaBEHCTBA
2.1 YpaBHEHUs C OJTHOW MEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIINXCS K KBaIPATHBIM
Y bukBanpatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMM TpEeTbed U
' YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cucrem IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
20 Pemenne cucrem IByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas uHTEpIpETALINS CUCTEMb] YPAaBHEHUH C IBYMS IIEPEMEHHBIMH
2.11 Penienune TekcTOBBIX 3aa4 aJreOpandeckuM crocoOom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelnienue TMHEWHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBangpaTtHble HepaBeHCTBa
516 I'padmueckass uHTEpHpeTaniss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

MNEPpCMCHHBIMU




3 DyHKIT

31 KBanparnunas ¢ynknus, e€ rpaduk um cBoiictBa. [lapaGona, KOOpIUHATHI
' BEPIINHBI TapaboJIbl, 0Ch CAMMETPHUHU TTapadoIIbI

3.2 I'paduku Qynkmit y=kx, y=kx+b u ux cBoMcTBa

33 I'paduxu QyHkmii y=k/x, y = x° 1 UX CBOHCTBa

34 ['paduku pyHKIMI , ¥ UX CBOMCTBA
4 YucnoBbIe OCIEN0BATEILHOCTH

i1 Ompenenenne U CrocoObl 3aaHUs YUCIOBBIX TOCIEI0BATEILHOCTEH. 3aManue
' MOCIIE0BATEILHOCTH PEKYPPEHTHOU (hOpMYIIOi 1 GopMyIIoif n-ro dieHa

42 Apudpmerrnueckass mnporpeccus. Dopmynsl n-ro  wieHa apudpMeTHUEcKoi
' IPOTPECCUHU, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. PopMmynbl n-TO  4iIeHa TI'€OMETPHUYECKOM
' MPOTPECCUH, CYMMBI TIEPBBIX 71 YJICHOB

44 N300pakeHre diIeHOB apU(METHUYECKOM M TEeOMETPHUYECKON Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIIOHEHIIMAIBHBIN pOCT

4.5 CroxHBIE ITPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O
o0miero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IOAMHOKECTBO,
OIepalMy HaJ MHOXKECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUSMH:
rpad, cBs3HBIH rpad, AepeBo, LUK, MPUMEHITh UX MpPU PELICHUU
3aj1a4y; yMEHHE UCIIOJIb30BATh IpauuecKoe MPEICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a1a4

H3 IpYyTrux y‘{e6HLIX npeamMeToB

VYmenue OIICPHUPOBATH IMOHATHAMMU: OIIPCACIICHUC, aKCHUOMA, TCOpEMA,
JA0Ka3aTCJIbCTBO, YMCHHC pPACIIO3HABATbL HWCTHHHBIC W  JIOXKXHBIC
BBICKAa3bIBaHHA, IIPHUBOJUTH IPHUMEPbBI W KOHTPIIPUMEPHBI, CTPOUTH

BbICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHHUI

YMeHne onepupoBaTh MOHATHSAMHU: HAaTypaJbHOE YHUCIO, MPOCTOE M
COCTaBHOE YHCJIO, JEIMMOCTb HATYPAJIbHBIX 4YHUCEJ, IPU3HAKU
JEITUMOCTH, LIEJI0€ YHCIIO0, MOIY/b YHCJA, OOBIKHOBEHHAs IpoOb U
JeCSITUYHAs JIpoOb, CTAHJAPTHBIA BUJ YHUCIA, PAMOHAIBHOE YHCIIO,
UppalMoHaIbHOE YHUCIO, apu(MeTHUecKuid KBaApPaTHBI KOPEHb;
YMEHUE  BBIIOJHATH JEWCTBUS € YUCIAaMH, CpPaBHHUBATb U
yHOpAIOYMBATh 4YHUCJIA, IPEACTABIATh YHUCIA HAa KOOPAUHATHOMU
IPSIMOW, OKPYIVISITH YHMCJIA; YMEHHUE JelaTh HNPUKUAKY U OLEHKY

pe3ylibTaTta BBIYMCIICHHI

YMeHue onepupoBaTh MOHATUSAMM: CTENEHb C LEIbIM I[OKa3aTeleM,
apudmeTnyeckuil KBaJpaTHBIH KOPEHb, MHOTOYJICH, airedpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJbHOM CTENeHU
0oJbllle €IMHULBI, YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHusl IENbIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKCHUNA U
BBIPQXEHUIN C KOPHAMM, Pa3jI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4YHCJIE C UCIOJb30BaHHEM (OpPMyNl Pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpUPOBATh NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOW, YKCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PEIIaTh JIMHEHHBIE M KBAJPATHBIE ypaBHEHWS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOM TEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUU 3aJa4 U3 JPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 M KOOPIMHATHYIO IUIOCKOCTh Ui HM300pakeHUs! pPeLIeHUi

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKINA, TpapuK QYHKIIMH, HYITH
byHKINY, MPOMEKYTKH 3HAKOIMOCTOSIHCTBA, IPOMEKYTKA
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
G yHKIWH, YMCHHE OTIepUPOBATH TTOHSITHSIMH: npsiMast
MIPOIIOPITMOHANILHOCTD, JIMHEWHAs (DYHKIWS, KBaJapaTHdHas ()yHKITHS,
oOpaTHasi TPOMOPIMOHANLHOCTh, TMapaboia, runepOosia; yMEHHE
CTpouTh rpaduku PyHKINN, UCTIONH30BATH TPA(UKH JIJIS OTIPEACIICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, ISl pEUICHUS 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB U pEalbHOW JKU3HU; YMEHHE BBIPAXKaATh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

Ymenue OTepupOBaThH MOHATUSMU MOCe0BATEIBHOCTD,
apudpmernyeckas U reomMeTpuyeckas  MPOrPEecCUd;  yMEHHE
MCIONIb30BaTh CBOWCTBA MOCJEA0BATEIBHOCTEH, (HOPMYIBI CyMMBI U
oOlIero wieHa MpH pelieHud 3ajad, B TOM 4YHCIe 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YMCJIE HA MPOLEHTHI,
JOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAKCHUS,
YPAaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/lauH,
UCCIIeIOBaTh MOJYYEHHOE peIIeHHE U OLCHHMBATh MPaBIONOJ00HOCTD

MMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajienorpaMM, poMO, TNPSAMOYIOJbHHMK, KBaapaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YUEHHBIX CBOUCTB GUTyp U (pakToB

10

YMeHHue onepupoBaTh IOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIe TPEYroJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIrojl
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYTrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U O0BEKTOB B OKPYKaIOLIEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH

12

YMeHue wu300pakath IUIOCKHE (QUTYpPBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB MW 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY WA

CUMBOJIbBHOMY OITMCAHUTIO

13

YMmenue OneprupoBaTh IIOHATHUAMMU MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCIHOJIB30BATb BCKTOPbI U KOOPAWHATHI JIA MPEACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6H]':>IX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHne omnepupoBaTh IMOHATHSMH: CTOJOMKOBBIE U  KPYrOBBIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee U HAMMEHbIIEE 3HAUYEHHS, pa3MaxX YHCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH




uHbOpMallMIo, TMPEACTABICHHYI0 B TaliuIlaXx M Ha Juarpammax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE

15

YMeHue omnepupoBaTh MOHATUAMU: CIYYalHBIA ONBIT (CIy4alHBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4alfHOTO OIIbITa, CIIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM; yMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHHEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKU ITOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)XaloIlleM MHUPE U B JKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €r0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIUCHIBATh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJ€ Pa3BUTUS MAaTEMAaTUKH KaK HAayKH, NMPUBOAUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D
1O MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Yucna 1 BEIUHCIIEHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky AenMMOCTH LEIbIX YUCEN

. OOBIKHOBEHHBIE U JIECATUYHBIE  APOOHM,  MPOLEHTH,  OECKOHEUHBIE
' TIepUOANYECKUE TPOOH

13 Panmonanehpie  uucna. ApudMeTHdecKkue omnepanud C  panuoOHAIBHBIMHU
. YUCIaMHU

14 JleiicTBuTenpHble uyncia. ApUQMETHYECKHE OINepalud ¢ JIeWCTBUTEIbHBIMU
‘ YUCIaMHU

s [MpubmkEéHHbIE BBIUMCICHHS, TMpaBUIA OKPYIJICHHUS, NPUKHAKA U OIICHKA
' pe3yNbTaTa BBIYUCICHUIN

2 Anrebpanyeckue BhIpaKEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uensiM nokazareneM. CTENneHb € palMOHAIBHBIM IOKA3aTENIEM.
. CBoiicTBa cTeneHN

2.3 MHorouIeHbI

24 AnreGpanueckas 1pooOb

) s Apubmernueckuit KOpPEHb HaTypajJbHOU CTETICHHU. JeiicTBus c
' apupMeTHUYECKUMHU KOPHSIMH HaTypalbHON CTETIEHU

3 VYpaBHEHMsI U HEpABEHCTBA

- Henple u npoOHO-panrioHaNbHBIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. yYpaBHEHUI

3n Hensie u npoOHO-parMoHaNbHBIE HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenue TexcToBBIX 3324

4 YuciioBble OCIIEI0BATEIbHOCTH

4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS IOCIEN0BATEILHOCTEN

4.2 Apudmernueckas U TeoMmeTpudeckas mnporpeccun. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbonbiiee W HanMmeHbllee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyroiasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEJIMYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. Maremaruka. Anre6pa: 7-i kinacc: 6a30Bbiii ypoBeHb: yueOunk/FO. H. Makapsrues, H.
I'. Munarok, K. U. Hemkos, C. b. CyBopoBa; nog pen. C. A. TensakoBckoro. Mocksa:
[Ipocsemenue, 2023.

2. Marematuka. AnreOpa: 8-if kiacc: 6a30Bblii ypoBeHb: yueOHuk/FO. H. Maxkapsorues, H.
I'. Munmiok, K. . Hemkos, C. b. CyBoposa; oz pen. C. A. TensakoBckoro. Mocksa:
IIpocsenienue, 2023.

3. Maremaruka. Anre6pa: 9-i kimacc: 6a30Bbiii ypoBeHb: yueOuuk/FO. H. Maxkapsrues, H.
I'. Munarok, K. 1. Hemixos, C. b. CyBoposa; noz pea. C. A. TenskoBckoro. Mocksa:
[Ipocsemenue, 2023.

METOJUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJISA

1. YMK Makapsrues. Tects no anredpe 7 ki1. ®I'OC (k yueOnuky Maxkapsruesa FO. H. u
ap.). FO. A. I'mazkoB, M. {. 'aumBunu. Mocksa: Dk3amen, 2022.

2. YMK MakapsrueB. Tectsl no anredpe 8 ki. @I'OC (k yueOnuky Maxkapsruesa FO. H. u
ap.). FO. A. I'mazkoB, M. {. 'aumBunu. Mocksa: Dk3ameH, 2022.

3. YMK MakapsrueB. Tectsl no anredpe 9 kin. ®I'OC (k yueOnuky Maxkapsruesa FO. H. u
ap.). FO. A. I'mazkoB, M. fl. 'anmBuinu. Mocksa: Dk3amen, 2022.

4. YMK MakapsraeB. Anreopa. Junaktuaeckuiit marepuain. 7 ki. / JI. Y. 3sauy, B. B.
JpsikoBckas. MockBa: Jk3ameH, 2022.

5. YMK MakaperueB. Anreopa. dunakruueckuii matepuan.d ki. / JI. U. 3BaBuy, B. B.
JpsikoBckas. MockBa: Ok3ameH, 2022.

6. YMK MakapsrueB. Anreopa. dunakrauueckuii matepuan. 9 xiu. / JI. . 3BaBuy, B. B.
JpsikoBckas. MockBa: Ok3ameH, 2022.

7. Meroanueckue pexomenaanuu. 7-9 knaccel (k yaeOuuky Makapsiuea 0. H. u ap.).
ba3zoBslit ypoBenb. MockBa: IIpocsenienue, 2023.

8. Maremaruka. Anredpa. 7 kiacc. ba3oBbiil ypoBeHb. DiieKTpoHHas (popma yueOHuKa

9. Maremaruka. Anre6pa. 8 kiacc. ba3oBblii ypoBeHb. DileKTpoHHas GopMa ydeOHHUKa
10. Maremaruka. Anredpa. 9 kiacc. ba3oBblii ypoBeHb. DiiekTpoHHAs hopma yaeOHUKa

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoteka [{OK https://m.edsoo.ru/7f414736

https://m.edsoo.ru/f2a33ad2

https://m.edsoo.ru/f2a34950

Poccwuiickas anexktponHas mkona https://resh.edu.ru/

Caiit ®UIIA https://fipi.ru/

SA-xnacc https://www.yaklass.ru/
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