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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISeTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3yuyeHHe IPYruxX JUCHUIUIMH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK ¥ TYMaHHTApHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIAMMO JUIs
IPOJIOJDKEHHS 00pa30BaHMs M B TIOBCEHEBHOM ku3HU. Pa3BuTre y o0yJaromuxcs
HAYYHBIX NPEICTABICHUA O TNPOMCXOXKACHUHU M CYHUIHOCTH anreOpanmyecKux
a0cTpakuuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpHUpOJIe W OOILIeCTBE, POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
Y Ka4eCTB MBIIIICHHS, HEOOXOIUMBIX UIS aIallTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOpbl oOecneunmBaeT pa3BUTHE YMEHHUS HAOIIONATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBUS W BBIBOJBI,
dopmynupoBath yTBepkaeHU. OcBOEeHUE Kypca aaredpbl o0ecneunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYaIONMMXCSA: OHU HWCIONB3YIOT JIeAyKTUBHBIC U
MHIYKTUBHBIE PACCYXACHUS, 0000IIEHNEe 1 KOHKPETH3AIHI0, abCTparupoBaHue u
ananmoruto. OOyueHwe  anreOpe  mpedrnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSATEJIbHOM  JeSITEIbHOCTH  OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaqn3alueil 1esITeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» uisi OCHOBHOTO
o0rmiero o0Opa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKHE
nuHUK: «Yucaa U BEIYUCIEHUS», «Alredpandeckrue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxknmas W3 3TUX COAEpKaTEIbHO-METOIUYECKUX
JMHUN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOCUCTBYS C
ApYTUMHU €ro JUHuSMH. B Xoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
HOPUXOAUTCS JIOTMYECKH PACCYXkIaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pasjelax
MaTeMaTH4eCKOro 00pa3oBaHMs U CIOCOOCTBYIOLIME OBJIAJCHUIO 00YyYarOLMMUCA
OCHOB  YHHBEPCAJbHOIO  MaTemMaThdyeckoro s3bika. ConepikaTelbHOW U
CTPYKTYPHOI 0COOEHHOCTBIO ydeOHOro Kypca «AnreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanvie JuHUU «YuClia W BBIYUCICHUS» CIYXKUT OCHOBOW JIJIst
JanbHEHIIEero U3y4eHuss MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y OOYyYaroIIUXCs
JIOTMYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHUS MOJIB30BaThCs AITOPUTMAMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKIX HABBIKOB, HEOOXOIMMBIX ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YKCIEe HAa ypPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHATHHBIMU ¥ HPPANUOHATBHBIMH YHCIAMH, (HOpPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHS YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BBIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaroluxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMAaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBI MaTepHal TPYNIHPYETCS BOKPYT
palMOHaIbHBIX BhIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATHUKU Kak
A3bIKa JUISL TOCTPOEHUS] MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS MPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOyueHust anreOpe BXOASAT TaKxKe
JalbHENIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HABBIKAMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHune cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanne QpyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIYy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEIOBAHMs Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B MPHUPOJIE
u oduectBe. M3yueHue marepuana CHocOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHHE
NPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4eOHBIH Kypc
«Anrebdpa», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIpAXEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HeIeIi0).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECATHYHbBIC, MEPEX0] OT OJHON (HOpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3allldCh, CpPaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHAIBHBIX 4uceln. ApudmeTndeckue JEUCTBUS C
palrOHAIBHBIMUA YKCIIaMH. Pelenue 3axad u3 peaslbHOW NPAKTUKW HA 4acTH, Ha
Ipoowu.

CreneHb C HaTypaJlbHBIM T[IOKa3aTeJeM: OIpejesieHue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/IeNICHNUs, 3auch 00IbIMX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4yH Ha
IIPOLIEHTHI, PEIICHNE 33124 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, pA3JI0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsiMas U oOpaTHas
IPONOPLUHOHAIBHOCTH.

Asre0panyecKue BbIPpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTUMbIe
3Ha4YEeHUs NepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXAY BETUYMHAMHU B BUJIE
dbopmynbl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHbIC BBIPAKEHUS, TMpaBUiia NpeoOpa3oBaHUS CyMM U
IPOM3BEICHUH, MpaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOTOOHBIX CIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHsl U MHOTOWIEHBI. CteneHb MHOrowieHa. CioKeHue, BbIYUTAHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaT pasHoctu. Popmysia pasHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHeniHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEWMHBIX ypaBHEeHHU. COCTaBIEHHE YpaBHEHUH IIO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C JABYMsI MEpEeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs IEPEMEHHBIMH. PemieHue cucrem ypaBHEHHMU
crnocoboM moAcTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM YpPaBHEHUM.

DyHKUIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMYITaMHU.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CoiictBa Qpyukiuil. Jluneitnas ¢pyukmus, e€ rpadux. I'paduk Gynkunn
y = [x|. I'paduueckoe perieHne IMHEWHBIX ypaBHEHUW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucna v BBIYMCICHUSA

KBanpatubeiii kopeHb u3 uucia. [loHstue 00 uUppaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppalMOHANTbHBIX yrcen. CBolicTBa apu(MeTHIeCKuX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUSAM. [[€MICTBUTEIbHBIC YUCTIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YHUCIA.

AnreOpandeckue BRIpaKCHUSIAJTe0pandecKue BbIpaKeHust

KBagpaTHbpii  TpEXuieH, pas3ioKEHHE KBAAPATHOIO  TpEXwieHa Ha
MHOKHTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckoi apoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJIeHHE aireOpauvyeckux JpoOeH.
PanronanbHbie BhIpaXKEHUS U UX TPE0OpPa3OBAHMUE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pelienue ypaBHEeHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJPATHBIM.
[Ipocreiime npoOHO-palOHAIBHBIE YPABHEHHUS.

['padmyeckas uHTEpIpeTals YpaBHEHUH C IBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEeHHBIMHU. lIpuMmepnl pemienus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl IMHEMHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Monsitue ¢ynkuuu. OOIacTb oOmNpeAeNeHuss U MHOXKECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3a1aHus GyHKITUH.

I'paduk dynkuuu. Utenuwe cBoicTB (yHKIUU 1o e€ rpaduky. IIpumeps
rpagukoB QyHKIIHHI, OTpaKAIOMIMX PeaIbHbIE MTPOLIECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAIBHEIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIEeHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PanmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIIa, KOHEYHBIE U OECKOHEUHBIE
JecsITUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIe aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JICUCTBUTEIIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENIBHBIX 4YHCeNl, apu(MeTnyeckue HAEWCTBUA C
JEHCTBUTEIILHBIMU YHCIIAMH.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKka pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHEeHUE. PellieHrue ypaBHEHN M, CBOAAIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
bukBangparHoe ypaBHeHue. IIpumepsl pemeHus ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-panMoHaIbHBIX ypaBHEHMU. PellieHue TEKCTOBBIX 3azady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHHH,
OIHO M3 KOTOPBIX JIMHEHWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNsl CHCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM CrocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemreHne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'papmyeckas MHTEpIpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMH.

OyHKIMNPYyHKUUHA

KBanpatnunas ¢ynkuus, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadoJIbL.

Ipadukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mociaenoBaTEIbHOCTUYUMCIOBBIE  MOCTIEA0BATEAbHOCTH M
Nporpeccuu

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKkyppeHTHOH popMyoit u hopMyJIol 1-TO IeHA.

Apudmernueckass U reoMmerpuueckas nporpeccuu. Qopmynbl n-ro 4djieHa
apu(MeTnyecKoil U TeOMETPUUECKOI MPOTrPECCHii, CyMMbI TIEPBBIX 7UJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKOH U TE€OMETPUUYECKOW MPOTpecCHii
TOYKaMM Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHMHBIM M SKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE TIPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4YHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepHU3yIOTC:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHHEM HMHTEpeca K IPOLNUIOMY H  HACTOSALIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHXKCHHUSM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAHUIO 3THUX
JOCTHUKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U Peau3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, POLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJSl YCHEHIHOW Mpo¢ecCHOHAIbHON
NESATEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIUBUAYAIbHON TPAEKTOPUHM O0pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, pPacCyX AEHUH, YMEHHIO BUJAETbH
MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak c@epbl 4YelloBEYeCKOU
JEATEIbHOCTH, JTANoOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul PA3BUTHUS LIMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYE€CKOW KyJIbTYpPOH KakK CpelICTBOM
NO3HAHWA MHpA, OBJIAJEHUEM IPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATrOMOTyYHA:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEPECAX CBOErO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQJIAaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAaHHOCTH OKpPYXKAIoOLIEH cpeapl, IMJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHNUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NMPUPOIHOM
cpeabI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW IESTENIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynTupoBaTh UIEH, TOHITHS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pelIeHUusT U AeUCTBUs, (GOPMYyIHPOBATh M OICHUBATh PHUCKU U
HOCNEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:

e BBIBJIATH U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUSAMH, (DOpMyIHpOBaThH
ONpEJCICHUSI  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KjaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YAaCTHBICE W O0OIIHe,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JIeJ1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKAa3aTeJIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaTh AapryMEHTALMI0, [PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOUpaTh Croco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEUICHMs, BHIOMpaTh Hauboiee NOAXOAAIMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/IbCKHeE 1eHCTBUA:

WCIIOJIP30BATh BOMPOCHI KaK WCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHUS,
(dopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MNPodIEMYy,
CaMOCTOSITEIbHO yCTaHABIMBATH HMCKOMOE H JlaHHOE, (OPMUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

IPOBOJNTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAaHWUE 1O  YCTAHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHHS U BBIBOJBI IO pe3yJIbTaTaM
POBEAEHHOTO HAOJIOICHNUS, UCCICIOBAHMS, OIECHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

MIPOTHO3MPOBATh BO3MOXXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U HM30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHHs 3a/1a4H;

BbIOHpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
UH(POPMAILMIO PA3IMYHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
pemiaeMble 3aJaud CXEeMaMH{, JuarpaMMamMi, HHOM Trpadukod U uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMKU MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:



BOCIpUHUMATh M (OPMYJIHUPOBATh CYKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh MMOTYYCHHBIN pPe3ybTar;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaEMOU TEMHI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJIEH, HAIIEJIEHHBIE HA TIOUCK
peIlIeHusl, COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAJIoTa, OOHAPYKUBATh PAa3IUYUE M CXOJACTBO TMO3UIHUI, B
KOppEKTHOH Popme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,;
NPEJICTaBISITh  pPE3yNbTaThl  pENIeHWs  3a/Jadd,  JKCIEpUMEHTa,
UCCIICJIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYAIbHONH palbOThl TpU pEIIeHWH Y4YeOHBIX MaTeMaTHYeCKUX
3ajay;

NPUHUMATH 1€JIb COBMECTHOW JESTENIbHOCTH, TIAHUPOBATh OPraHU3ALINIO
COBMECTHOM palOThI, pachpenensTh BUAbl pabOT, I0TOBapHBaThCH,
00CYXKIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIa/a B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, QITOPUTM pELICHUs 3aJauyd (MU €ro
4acTb), BbIOUpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTpOJIL, IMOIUOHAJIbLHbIN NHTE/JIEKT:

BJIAJE€Th CHocOo0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3ynbTaTa pelieHus MaTeMaTUYeCKOM 3a/1au;

NpEABUNIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSTENBCTB, HAWACHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH MOCTABICHHON LIeTn
U YCJIOBHSIM, OOBSCHATh MPUUYUHBI JOCTHXKEHUS WU HEJIOCTHXKEHUS 11EJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOyYaArOIIMICS TOJYYHUT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

BbInonHATh, codeTas yCTHbIE M IUCbMEHHbIE NPUEMBI, apUPMETHUYECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxomuTh 3Ha4YeHHs] 4YMCIOBBIX BBIPAKEHHM, NMPUMEHSITH Pa3HOOOpa3HbIE
CHoco0bl U MPUEMBI BBIYMCICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUH, COJEpKaLINX
OOBIKHOBEHHBIE U JI€CATUYHBIE IPOOU.

[lepexonuTe OT onHOM (POPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATHYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUIHYIO TPOOBH).

CpaBHHBaTh U YIIOPSI0YMBATE PALIMOHAIBHBIE YHCIIA.

OxpyrasaTe yucia.

BBINONAHATE NPUKHUJIIKY U OLIEHKY pE3yJIbTaTa BBIUMCICHUH, OLIEHKY 3HAYEHUN
YHUCJIOBBIX BBIPAXKEHUN. BBINOMHATH AEHCTBUSA CO CTENEHSIMU C HATypaJbHBIMU
IIOKAa3aTeJISIMHU.

[IpumMeHATh  NPU3HAKK  JACIMMOCTH,  PA3JIOKEHUE HAa  MHOMKHUTEIU
HaTypaJIbHBIX YUCEIL.

Pemate nmpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTBIO BEIWYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIICHUs 33ad ¢ YY4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccmMaTpuBaeMbIX OOBEKTOB.

AJiredOpanyeckue BbIpaKeHUs

Hcnonp30BaTh airedpanyecKkyr0 TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepurasa.

Haxoauth 3HaueHMs OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHus  IIEJIOTO  BBIPQXEHHS B MHOTOUJIEH
IpUBEIEHNEM MOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONIHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHa Ha
MHOT'OYJIEH, IPUMEHATH (POPMYJIbI KBajipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyILIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIM C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIero MHOMHUTENsS, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (OPMYII COKPAILIEHHOTO YMHOKEHUSI.



[TpumensTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
13 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJdbHBIMU ITOKA3aTEISAMM JUIS
IpeoOpa30BaHus BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IpaBuUia
Nepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCWIBHOMY eMmy. [IpoBepATs, ABIsETCA
JIM YUCJIO0 KOPHEM YpaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUU JTUHEHHBIX YPaBHEHUHN U UX
CHUCTEM.

[TonOupaTe npuUMepbl Map YUCEN, SBISIONIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpauK JMHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pewath cuctemsl IBYX JIMHENHBIX YPABHEHUN C JBYMs NIEPEMEHHBIMH, B TOM
qucie rpapuyecku.

CocTaBnsTh M pellaTh JIMHEWHOE YPaBHEHHWE WJIH CHUCTEMY JIMHEHMHBIX
YPAaBHEHUM II0 YCJIOBHIO 3aJayd, HWHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTarT.

DyHKUIMHA

N306paxxath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAUHATaM, JTy4H, OTPE3KU, HHTEPBAJIbL, 3alIUCHIBATH YUCIOBbIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTA TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTpOUTH Tpaduku IUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHWE, II€HA, KOJWYECTBO, CTOMMOCTB,
IPOU3BOJUTENBHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 10 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpEeACTaBICHHUS W aHalU3a WHOOpManuwy,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIIUIO U3 TPApUKOB pEalbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyueHus B 8 kiacce oOydarOmIMICS MOJYYHUT CIEAYIOIIHNE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HaydajdbHBIC MPEJICTABICHUS O MHOECTBE JIEUCTBUTEIbHBIX
YHUCeN JJIsl CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh JACHCTBUTEIHHBIC
4ycia TOUKaMU Ha KOOPAUHATHOW MPSAMOM.



[TpumeHnsaTy ToOHATHE apu(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIONB3YS TPH HEOOXOJUMOCTH KaJIbKYJISTOP, BBITIOJHSTH
npeoOpa3oBaHus BHIPAKCHUM, COJEPKAIMMX KBAJApaTHbIE KOPHH, WCTIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YMCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.

AsredpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIIUX CTEIEHH C LIEJIBIM MOKa3aTeseM.

BBITIONHATE TOXECTBEHHbIE MPE0OpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu ApOOsIMHu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHEiHbIE, KBAaJIpaTHbIC YPAaBHEHUSI U PallMOHAJIbHBIE YpPaBHEHMS,
CBO/IAIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMSI IEPEMEHHBIMM.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHECHHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX mpeacTaBlieHuil (yCTaHaBIMBaTh, UMEET
JM ypAaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHMS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKM 3ajauu K €€ anreOpanyecKoi
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WM CHUCTEMbl YpaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33724 MOJYYEHHBIN PE3YIIbTAT.

[IpuMeHSATH CBOWCTBA YMCJIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OICHKH,
pelaTh JUHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M MX CUCTEMBI, JABaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[ToHnMaTh ¥ WCMONB30BaTh (PYHKITMOHAIBHBIC TIOHSATUS U S3BIK (TSPMHHBI,
CUMBOJIMYECKHE O00O03HAYCHUS), OMPENENATh 3HAYeHUE (PYHKIIMU IO 3HAYCHUIO
aprymMeHTa, ONpeAeiATh CBOWCTBA PYHKIUU 1O €€ rpaduKy.

CtpouTth rpaduku 3JIeMEHTAPHBIX PYHKIUN BUIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucna v BIYMCICHUA

CpaBHUBATH U YNIOPSAI0YUBATH PAIMOHAIIBHBIE U UPPALlMOHAIIbHBIC YUCIIA.



BoimonusaTe apudmernueckue JEHCTBUS C PALMOHAIBHBIMH  YHCIAMHU,
coyeTass YCTHbIE UM IIMCbMEHHBIE MNPUEMBI, BBINOJHATH BBIYUCICHHUS C
UPpaLMOHAIbHBIMU YUCIIAMU.

HaxonnTe 3Ha4YeHMsI CTENEHEW C LedbIMU IIOKa3aTelsIMH M KOpHEH,
BBIYMCIIATH 3HAYCHUS YACIOBBIX BBIPAKCHUIA.

OKpyrasTe JEWCTBUTENBHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYMCJICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHENHBIE W KBaApaTHBIE YPAaBHEHMsI, YPABHEHUsS, CBOIAIIMECS K
HUM, NIPOCTENIINE TPOOHO-PALIMOHAIBHBIE YPABHEHMUSL.

Pemars cucrembl AByX JIMHEMHBIX YPaBHEHHW C JABYMs IEPEMEHHBIMU M
CHUCTEMBI [IBYX YPaBHEHHN, B KOTOPBIX OJTHO YPABHEHHE HE SIBISAETCS JIMHENHBIM.

Pemare TekcTOBBIE 3ajauM  aJreOpaMvyeckuM CIOCOOOM € MOMOILBIO
COCTABJICHUS YPAaBHEHHUsI HJIM CUCTEMBI IBYX YPAaBHEHHM C JBYMS IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCII€ C TPUMEHEHHEM TpaduiecKuX MpeaCTaBIeHUN (yCTaHABIUBATh, HMEET
JY YPAaBHEHUE WIM CHCTEMA YPABHEHUU PEIICHUS, €CIIM MMEET, TO CKOJIBKO, U
nmpouee).

Pemarp JsiMHeliHblE HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, M300paxkaTb
peleHrne HEPAaBEHCTB HA YUCJIOBOM NPSMOM, 3alMCHIBATH PEIICHUE C ITOMOUIBIO
CHMBOJIOB.

Pemarep cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIFOYAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaThb pEILICHHE CUCTEMBI
HEPaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIUCHIBATh PEIIECHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPY PELICHUN PA3JIMYHBIX 3a/1a4.

DyHKUUU

Pacno3HaBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. lloka3piBaTh cxemMaTHYECKU

pacIoyioKeHUEe Ha KOOPIUHATHOM TUIOCKOCTH rpaduKoB GyHKIUH BUIA: y = kX, y
=kx+b y=kix y=ax2 +bx +¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUN K03()(PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHMA,
OIMMCHIBATh CBOMCTBA KBaIpATHUHBIX (QYHKIUH MO UX rpaduxam.

Pacrnio3HaBaTh KBaJpaTUUHYIO (YHKIHIO 1O (opMyse, MPUBOIUTH IPUMEPHI
KBaJ[PAaTUYHBIX (QYHKIUN U3 pealbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJi0oBbIe 0C1€10BATEILHOCTH H MPOrpeccuu

PacrioznaBate apudMeTHyecKyr0 U TEOMETPHUYECKYI0 MPOTPECCHH IPH
pa3HBIX CIIOCO0aX 3a/IaHMUs.



BoInonHAT,  BBIYMCIEHUS C  HUCIOJb30BaHHEM (QOpMYyaT n-ro 4jaeHa
apu(MeTnyecKoi U TeOMETPUUECKOM MPOrpecCcuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBI MOCIEIOBAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSMHU, B TOM
quclie 337a4d U3 pealbHON KU3HU (C MCIONIb30BAaHUEM KaJbKYIATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/ padt Kontpoabnbie  IIpakTnueckue (mubp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| Ywucna u BeruncieHus. ParnonanbHbIe 27 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckne BhIpaXKEHUS 44 3 hitps://m.edsoo.rw/ 7415690
bu6mmoreka [IOK
3 ¥ PABHEHN I HepaBeHcTa 24 ! https:/m.edsoo.ru/7£415b90
bu6mmoreka [IOK
4 K . D 4 2
OOPAMHATSI H rpaduicH. PynKitn 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 1
> OBTOpeHHE 1 060bmeHKe / https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0




8 KVIACC

KoanuecTBOo 4acoB

DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (uitcpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 4 K 18 1
ucia u Beluucienus. Kpagparueie KopHu hitps://m.edsoo.rw/7f417af8
) Uucna u Berunciennsi. CTeneHsp ¢ 1esibiM 7 1 bubmuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 7 1 bubmuoreka [IOK
KBagparuslit Tpéxunen https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BhIpaKCHHUSI. 20 | bubnnorexa HOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 20 | bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 16 1 bubmmoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f417afg
bu6mmoreka [IOK
7 v .H 14 1
paBHEHUs U HepaBeHCTBA. HepaBeHcTBa https://m.cdsoo.rw/7f4 1 7af8
Bbu6mmoreka [IOK
8 o .0 5
YHIIHR. LICHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
Bbu6mmoreka [IOK
9 o 4 15
YHKUHH. THCAOBLIE GyHKLHAH https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpEeHME M 0000IIEHNE 14 1 nbsmorexa L0

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




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (uitcpp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
| Ywucna u BeruncieHus. JleicTBUTEIbHBIC 9 1 bubnuotexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 16 1 bubnmoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 15 1 bubnnorexa HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
o 1 1 1
> YHKHHIH / https://m.edsoo.ru/7f419d08
b K
6 YucaoBble NOCIE0BAaTEILHOCTH 25 1 1 hgfg;;fg;iinf‘”gdog
. [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 21 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 7 2







HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbBbIE
ara uudposbie
Ne n/m Tema ypoka Konrpoibnble IIpakTuueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 [ToHsTHE paMOHATBHOTO YHCIIA 1 bubamorexa [TOK
patt https://m.edsoo.ru/7f4211de
IToBTOpenue. CpaBHeHuE,
2 OpsiI0UMBaHUE U apu(METHUECKUE 1 Brbmrorexa LIOK
yHVp 8 P https://m.edsoo.ru/7f4211de
JEUCTBUS C pallMOHAIBHBIMU YUCITAMHU
3 [ToBTOpenue. Yucnoas npsimasl, 1 bubmuoreka [JOK
MOZYJIb YHACHA https://m.edsoo.ru/7f4211de
4 EO(]: TZII;TC(I){: Z ;IlpzueHsg; nglanﬂsgn B BHUJIE 1 Bubmzorexa IOK
por e AP P 8 https://m.edsoo.ru/7f4211de
MPOLIEHTOB.
5 [Moeropenwue. Tpu OCHOBHBIC 331a4H Ha 1 but6mmoreka [JOK
MIPOIICHTHI https://m.edsoo.ru/7f4211de
6 Apudmernueckue T1eUCTBUS C 1 bubnuorexa [JOK
palrOHAIIBHBIMU YU CIIAMUA https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
7 B i 1 1
ROAHOH MOHITOPHHT https://m.edsoo.ru/7f4211de
2 CpaBHeHuMe, ynops104MBaHue | bubnmoreka [JOK
paluOHAJIIBHBIX YHCEIL https://m.edsoo.ru/7f4211de
9 CpaBHeHue, ynops10uMBaHue | bubnmoreka [JOK
PALMOHAILHBIX YUCE https://m.edsoo.ru/7f4211de
10 Crenenb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK




nokazarenem. [IpousBenenue
CTEIMEHEN U HAaTypaJlbHbIM
MOKa3aTeseM.

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

Crenens ¢ HaTypaJIbHbIM

11 nokazaresieM. JleneHue crenenen ¢ bubmorexa [IOK
' https://m.edsoo.ru/7f421382
HaTypaJIbHBIM MTOKa3aTeJIEM.
12 CreneHb ¢ HATypaJTbHBIM bu6nuorexa [JOK
rnokasaresiem. Bo3BeneHue B CTENEHb https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HATYpaJIbHBIM bubnmoreka [JOK
nokazareiieM. Perrenue 3amau https://m.edsoo.ru/7f4218be
KonTpomnpHas padora mo teme:
14 «CTGE@HB c Ha}; aJbHBIM bubmmorexa LOK
yp https://m.edsoo.ru/7f42a900
MTOKa3aTeIeM»
Pemenrie oCHOBHBIX 3a/1a4 Ha JpOOH, bu6nuorexa [JOK
15 .
MIPOLEHTHI U3 PEAIbHON PAKTUKU https://m.edsoo.ru/7f42a900
Pemienrie oCHOBHBIX 3a/1a4 Ha JpoOH, bubnmoreka [JOK
16 .
MPOLEHTHI U3 peanbHOM MPAKTUKHA https://m.edsoo.ru/7f42a900
Pemenrie oCHOBHBIX 3a/1a4 Ha JpOOH, bubnmoreka [JOK
17 .
MPOLIEHTHI U3 PEAJIbHON NIPAKTUKU https://m.edsoo.ru/7f42a900
Pemenrie oCHOBHBIX 3a/1a4 Ha JpOOH, bubnuorexa [JOK
18 .
IPOLIEHTHL U3 PEaJIbHOMN IIPAKTUKU https://m.edsoo.ru/7f42a900
19 Henumocts nenbix yncen. CBoricTBa bubnmoreka [JOK
IEeINMOCTH https://m.edsoo.ru/7f42a900
20 Henumocts nenbix uncen. CBoncTBa bubnmoreka [JOK
OEeIUMOCTH https://m.edsoo.ru/7f42a900
71 [IpocTeie u cocTaBHbIC Uncna. YETHbIE bubnuorexa [JOK
1 HEYETHBIC YUCIIa https://m.edsoo.ru/7f42a900
22 [Ipu3Haku 1eIMMOCTH CYMMBI U bubmuoreka [JOK




HpOI/ISBeI[eHI/ISI IICJIBIX YUCECIT HpI/I
pelIeHnH 3a1a4

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

23 B bubnmoreka [JOK
SATMHO HpOCTHE JHCIa https://m.edsoo.ru/7f42a900
[Ipu3Haku AeNUMOCTH, PA3JI0KEHUS bu6nuoreka [IOK
24
Ha MHOXXUTEIU HATYPAJIbHBIX YUCEIl https://m.edsoo.ru/7f42a900
[Ipu3Haku 1eTMMOCTH, Pa3IOKEHUS bu6nuorexa [JOK
25
Ha MHOXXUTEJIN HATYPaIbHBIX YHUCET https://m.edsoo.ru/7f42a900
Peanbublie 3aBucumoctu. [Ipsmas u bubnmoreka [JOK
26
oOpaTHasi IPOMOPIIMOHATBHOCTH https://m.edsoo.ru/7f42a900
Peanbnbie 3aBucumoctu. IIpsimas u bu6nuorexa [JOK
27
oOparHast MPOMOPIHOHATEHOCTH https://m.edsoo.ru/7f42a900
Peanbnbie 3aBucumoctu. [Ipsimas u bu6nuorexa [JOK
28
oOpaTHasi IPOMOPIIMOHATBHOCTH https://m.edsoo.ru/7f42a900
Peanbublie 3aBucumoctu. [Ipsmas u bubnmoreka [JOK
29
oOpaTHasi IPOMOPIIMOHATBHOCTH https://m.edsoo.ru/7f42a900
30 KonrponsHast pabora o Teme bu6nuorexa [IOK
"PannoHanpHbIe ynciia' https://m.edsoo.ru/7142a900
31 Bvk x but6mmoreka [IOK
YKBCHHBIC BRIPAXCHHA https://m.edsoo.ru/7f41feec
but6mmoreka [IOK
32 Dopmytet https://m.edso0o.ru/7f42a900
bubmuoreka [IOK
33 Dopmytet https://m.edsoo.ru/7f42a900
34 [Tepemennsbie. JlonycTrumblie 3HAYEHUS bubnmoreka [JOK
[IEPEMEHHBIX https://m.edsoo.ru/7f42a900
35 [IpeobpazoBanre OyKBEHHBIX bu6nuorexa [JOK

BBIpQXEHUI, paCKpBITHE CKOOOK U

https://m.edsoo.ru/7f41fafa




MIPUBEICHUE TTOIOOHBIX CIaraeMbIX

[IpeobpazoBanre OyKBEHHBIX

36 BBIPAXKEHUI, pPACKPBITHE CKOOOK U bubmmorexa [IOK
p » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
37 BBIpa)KEHHUI, PACKPBITHE CKOOOK U bubmmorexa [IOK
P » Packp hitps://m.eds0o.ru/7f42a900
MIpUBEICHNE TTOAO0HBIX ClaraeMbIX
IIpeoOpasoBanme OYKBEHHBIX
38 BI)II) a>KI;HI/II71 ackK zII;I/Ie CKOOOK H bubmmorexa LIOK
p » Packp https://m.edso0o.ru/7f42a900
MIpUBEICHNE TTOAO0HBIX ClaraeMbIX
39 CBoiicTBa CTeNEHHU C HATYypaIbHBIM bubnmoreka [JOK
oKa3aTelieM https://m.edsoo.ru/7f421382
CBolicTBa CTENEHU C HATYPaATbHBIM
40 nokazarenem. [IpousBenenue bu6nuorexa [JOK
CTENEHEH ¢ HAaTypaJIbHbIM https://m.edsoo.ru/7f42154e
oKa3aTeJIEM.
CBolicTBa CTENEHU C HATYPaATbHBIM
41 mokazarenem. JleneHue crenenei ¢ bubmotera [JOK
’ https://m.edsoo.ru/74218be
HaTypaJIbHBIM MTOKa3aTeJIEM.
4 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
nokazarejieM. Bo3BeneHue B cTEIEHE. https://m.edsoo.ru/7f42a900
43 3anuce 4ucia B 1eCATUYHOMN bubnmoreka [JOK
MO3UIIMOHHOU CUCTEME CUHCIICHUS https://m.edsoo.ru/7f42a900
3amucek yucia B IeCITUYHON
44 HO3UIIMOHHOUA CUCTEME CUHCIICHUS bubmmorexa [IOK
H ) https://m.edsoo.ru/7f42a900
Pemtenus 3agauy.
45 OnHounensl. OMHOWIEH bubmuoreka [IOK

ctangapTHoro Buaa. CTeneHnb

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




OJIHOUJIEHA.

Ongowiensl. OqHOYIEH

but6mmoreka [JOK

46 CTaHIAPTHOI'O a. Crene
TARIAPTHOTO B TeneHy https://m.edsoo.ru/7142a900
omuowieHa. Pentenue 3amau
but6mmoreka [IOK
47 MaHorouie
HOTOTICHRT https://m.edsoo.ru/7142276¢
Mmuorouiensl. MHOrouwiIeH
48 ctagnaptHoro suna. CreneHn bubnnorexa LIOK
Aap sa. https://m.edsoo.ru/7f42a900
MHOTOYIEHA.
Muorouinensl. MHOrouwiIeH
49 ctagnaptHoro suna. CreneHn buGnnorexa LIOK
Hap - https://m.edso0o.ru/7422930
MHorowieHa. Penrenue 3amad.
50 KonrponbHas pabota no teme: bubmuorexa [JOK
«MHOTrOYJIECHBI» https://m.edsoo.ru/7f42a900
51 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
5 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422cc8
CnoxxeHue, BBIYUTAHUE, YMHOKEHUE
53 MHOTOWIECHOB. YIIpOIlleHUE buGnnorexa LIOK
. POt https://m.edsoo.ru/7f422fca
BBIpOKCHUI
CnoxxeHue, BBIUUTAHUE, YMHOKEHUE
54 MHOTOWIEHOB. Y IPOIIICHUE bubnnorexa LOK
. POt https://m.edsoo.ru/7f423182
BBIpKEHU N
55 YMHOXEHNE U NeJIEHNE MHOTOWIEHOB bubnnorexa LIOK
a https://m.edsoo.ru/7f42a900
56 YMHOKEHUE U JICJIEHUE MHOTOYJICHOB. bubmuoreka [JOK

Pemenue 3axay.

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




57 YMHOXEHUE U IeJIEHHE MHOTOUYJICHOB. bubnmoreka [JOK
PackpriTne ckoOok https://m.edso0o.ru/7f42a900
53 YMHOXKEHUE U ICJIEHUE MHOTOUJICHOB. bubnuoreka [JOK
3aaHus NOBBILIEHHOI'O YPOBHS https://m.edsoo.ru/7f42a900
59 [Ipeo6pa3oBaHue 11€710T0 BhIPAKEHHS bubnmoreka [JOK
B MHOTOYJICH https://m.edsoo.ru/7f42a900
60 [TpeoOpa3oBaHue 1IETOTO BHIPAKEHUS bubmuorexa [JOK
B MHOrowiIeH. Pemienue 3agay. https://m.edsoo.ru/7f42a900
[IpeoGpa3oBaHue LEIOI0 BRIPAKECHHS
61 B f/IHOI‘I:)‘-IJIeH 3a, ]:qn HOBBIHI_I)GHHOI‘O Bubmorexa HOK
e https://m.edsoo.ru/7£42a900
YPOBHSI
6 Kontposbhas paboTta mo Teme: bu6nuorexa [JOK
«MHOTOYJICHBI» https://m.edsoo.ru/7f42a900
®opmyIbl COKpPAIEHHOTO
63 }I;ox}(/eﬂm Kljsam aT CyMMEI U bubmorexa HOK
. . P Y o https://m.edsoo.ru/7f42432a
KBaJpaT Pa3HOCTH JBYX BBIPKCHHI.
®@opMyIbl COKPAIEHHOIO YMHOMXKESHUS
64 K]fa g aT c Il\)/H;HHeCKOJIBi/(I/IX bubmorexa [TOK
. AP VyM o https://m.edsoo.ru/7f42464a
BEIpaXEHUH, paboTa ¢ hopmyInoii.
®opmyIbl COKpPAIEHHOTO
65 IfO)I}(/eHI/ISI Kp 6ch MMEI U KyO bubmorexa HOK
™ PO CYMMBL MRS https://m.edsoo.ru/7£42a900
Pa3HOCTH JIBYX BBIpAKEHUI
DopMyJIbl COKPAIIEHHOTO
66 }II)O)I}(IGHI/ISI PI;:«;;HOCTL KBaJpaToB buomotera [JOK
™ R AP https://m.edsoo.ru/7f424c12
JIBYX BBIPAKCHUIA
DopMyJIbl COKPAIEHHOTO
My pa bubmuoreka [IOK
67 yMHOKeHHUs. [[pousBeneHne u CyMmbl

JIBYX BBIPaKEHUU.

https://m.edsoo.ru/7f4241d2




@opMyIIbI COKpALIEHHOTO
yMHOXxeHus. [IponsBenenue pasHOCTH

bubmuoreka [IOK

08 Y CYMMBI JIBYX BBIpQKEHHI, paboTa ¢ https://m.edsoo.ru/7f4251d0
hopmyoi.
69 CymMma u pa3HOCTh KyOOB JIBYX bubnmoreka [JOK
BBIPAKCHUIN https://m.edsoo.ru/7f42a900
70 CyMMa 1 pa3HOCTh KyOOB ABYX bu6nuorexa [JOK
BBIPAKCHUIN https://m.edsoo.ru/7f42a900
IIpousBenenre pa3sHOCTH , CYMMBI
71 mfyx BH;[axceHHpﬁ, cyMMa 1 [})II:SHOCTB bubmorexa [IOK
. https://m.edsoo.ru/7f42a900
KyOOB JIBYX BbIpa)K€HHI
7 Paznosxenre MHOTOWICHOB Ha bubmuoreka [IOK
MHOHUTENH, PACKPBITHE CKOOOK https://m.edsoo.ru/7f423312
7 PaznoxeHre MHOrO4JIEHOB Ha bubmuoreka [JOK
MHOKHTEJH, PACKPBITHE CKOOOK https://m.edsoo.ru/7f4237fe
74 PasnosxeHne MHOrO4I€HOB Ha bubnmoreka [JOK
MHOHUTENH, PACKPBITHE CKOOOK https://m.edsoo.ru/7f4239de
75 Paznosxenre MHOTOWICHOB Ha bubmuoreka [IOK
MHOXUTEIIN https://m.edsoo.ru/7f42a900
76 BriHeceHne 00111ero MHOKHUTEIIS 3a bubmuoreka [JOK
CKOOKH https://m.edsoo0.ru/7f42a900
but6mmoreka [IOK
77 MeTox rpymiupoBKi https://m.edsoo.ru/7f42a900
78 KontponbHas paboTa mo teme bu6nuorexa [JOK
"Anrebpanyeckue BeIpaxeHus" https://m.edsoo.ru/7f42a900
YpaBHeHue, mpaBuia
bubmuoreka [IOK
79 npeoOpa3oBaHus ypaBHECHMUS,

PaBHOCHJILHOCTh YpaBHEHUI

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




JIuHeliHOe ypaBHEHHE C OHOMI

80 IMEPEMEHHOM, pelllecHNe TUHEHHBIX bubmorexa HOK
P . P https://m.edso0o.ru/7f42a900
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJTHOU
81 ne eMeHHOi;Ip CIICHUE JIHI[HeﬁHHx bubmorexa HOK
P . P https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuHeitHoe ypaBHEHUE C OJTHOU
82 MEePEMEHHOM, pellieHrne JTUHEHHBIX Bubmorexa HOK
p L p https://m.edsoo.ru/7f42a900
ypaBHEHUM
23 Pemenue 3agad ¢ moMoIpro bubmuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f42064¢
%4 Pemenue 3aga4d ¢ moMoupo bubmuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f420806
25 Pemenue 3a7a4 ¢ MoMoIib0 bubmuoreka [JOK
YPaBHEHUU https://m.edsoo.ru/7f4209a0
26 Pemenue 3agad ¢ moMoupro bubmuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f420e6e
%7 JIuneitHOe ypaBHEHUE C IBYMS bubmuorexa [JOK
MEPEMEHHBIMH H €ro Tpaduk https://m.edsoo.ru/7f427¢32
28 JInHeliHOe ypaBHEHUE C IBYMs bu6nuorexa [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
29 Cucrema 1ByX JINHEWHBIX YPaBHEHHI bubnmoreka [JOK
C IBYMA IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
90 Cucrema IByX JIMHEMHBIX YPaBHEHHI bubnmoreka [JOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42a900
91 CucreMa IByX JTMHEUHBIX YPaBHEHUH bubmuoreka [JOK
C IBYM IIEPEMEHHBIMU https://m.edsoo.ru/7f42a900
92 CucreMa IByX JTMHEWHBIX YPaBHEHUH bubmuoreka [JOK




C AByMs IEPCMCHHBIMU

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

93 [Tpumepst rpadukoB, 3a7aHHBIX bu6nuorexa [JOK
dbopmynamu. Perienue 3amad. https://m.edsoo.ru/7f42a900

94 Pemenue cucrem ypaBHEHUM Bubmorexa HOK
https://m.edsoo.ru/7f4284de

95 Pemenue cucrem ypaBHEHUI Bubmrorexa LIOK
https://m.edsoo.ru/7f42865a

96 Pemenue cucrem ypaBHEHUI Bubmrorexa LIOK
https://m.edsoo.ru/7f4287d6

97 Pemenue cucrem ypaBHEHUI bubmmorexa LOK
https://m.edso0o.ru/7f42a900

98 Pemenue cucrem ypaBHEHH bubmorexa [TOK
https://m.edsoo.ru/7f42a900

99 KonrponsHast pabora o Teme bubmuorexa [JOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044

. bubnmoreka [JOK
100 Koopausata Totkin Ha npaMoit https://m.edsof)_.[ru/7f41de76

bubnmoreka [JOK
101 Hucrorbte mpoMesky Tt https://m.edsoj)_.[ru/7f4ldff2

102 YucnoBble IPOMEXYTKH. bubmuorexa [JOK
Pemrenue 3agau https://m.edsoo.ru/7142a900

103 Paccrosinue Mexay 1ByMsi TOUKaMH bubnuorexa [JOK
KOOPAVHATHOU MPSMOK https://m.edsoo.ru/7f42a900

104 PaccrosiHne Mexy 1ByMs TOUKaMH bubnmoreka [JOK
KOOPJMHATHOM MPSIMOM https://m.edsoo.ru/7f42a900

105 [IpsimoyronbHas cuctemMa KOOpAUHAT bubmuorexa [JOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41el6e

106 [IpsmoyronpHas cucTeMa KOOpJIUHAT bubmuoreka [JOK




Ha IIJIOCKOCTHU

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

107 [Tpumepst rpadukoB, 3a7aHHBIX bu6nuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
108 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
109 [Tpumeps! rpaduKoB, 3a1aHHBIX Bubmuotexa [JOK
dbopmynamu https://m.edso0o.ru/7f42a900
110 Urenue rpadKoB peaibHBIX bu6nuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
11 Urenue rpadMKoOB pearbHbIX bubnmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f42a900
112 @OyHKIMOHAIbHBIE 3aBUCHUMOCTH bu6nuorexa [IOK
MEXAY BEITMUUHAMU https://m.edsoo.ru/7f42a900
[TonsiTne Kiuu. OyHKIUA Kak
113 MaTeMaTI/I(‘l-;ZI(IJ{K;I MO e}J]II:» Ileaanoro bubamorexa [TOK
ACIE P https://m.edsoo.ru/7t41ef06
npoiiecca
[TousiTne Kiuu. OyHKIUA Kak
114 MaTeMaTI/I(‘ll)Z(I:{K;{ MO e}J]'II;I; Ilea.Jn,Horo bubmmorexa LOK
ACE P https://m.edsoo.ru/7f42a900
mporecca
ITonsitue K. QyHKINS KaKk
115 MaTeMaTI/I(‘II)Z::{K;{ MO e}J]'II:; LIea.Jn,Horo bubmmorexa LOK
AACTb P https://m.edsoo0.ru/7f42a900
mporecca
116 O6nactp omnpeneneHus 1 001acTh bu6nuoreka [IOK

3Ha4YeHUs1 QYyHKIUU

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

117

OO6macth onpeaeseHus ¥ 00J1acTh
3Ha4YeHUs (PYHKITUU.
Pemenue 3amau.

but6mmoreka [JOK
https://m.edsoo.ru/7f42a900

118

Crnioco0wl 3amanus GyHKITUN

but6mmoreka [JOK




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

bubmuoreka [IOK
o I'pagmxc dynrm https://m.edsoo.ru/7f42a900
. . but6mmoreka [JOK
120 CroticTsa ynKimi https://m.edsoo.ru/7f41f078
N N but6mmoreka [JOK
121 Caoiictsa ynKimi https://m.edsoo.ru/7f41f1fe
but6mmoreka [JOK
122 Jluneii
uHeiHas pyHKims https://m.edsoo.ru/7f427282
bubmuoreka [IOK
12 Jluneii
3 uHeiHas pyHKims https://m.edsoo.ru/7f427412
124 [TocTpoenue rpaduka THHEHHOMI bu6nuorexa [IOK
GbyHKITIHI https://m.edsoo.ru/7f426d1e
125 [TocTpoenue rpaduka TuHEHHON bu6nuorexa [JOK
byHKIIIH https://m.edsoo.ru/7f42a900
B bubmuoreka [IOK
126 Tpacpmic pymuimy =Jx| https://m.eds00.ru/7f42a900
but6mmoreka [IOK
127 r =
pagux dynimm y =[x| https://m.edsoo.ru/7f42a900
KontponbHas paboTa mo teme
128 "Koopaunate! u rpadguku. OyHKmun" bu6nuorexa [JOK
/ Beepoccuiickast mpoBepOvHAs https://m.edsoo.ru/7f41f50a
paborta
[ToBTOpEHNE OCHOBHBIX OHATHI U
129 METOJIOB Kypca 7 Kilacca, 000011eHne BuGamorexa [OK
Hu P ’ - https://m.edsoo0.ru/7f429¢c6c
3HAHUU
130 IToBTOpEHNE OCHOBHBIX OHATUH U bubmuorexa [JOK

METOJOB Kypca 7 Kjacca, 00001IeHne

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




3HAHUH

[ToBTOpEHNE OCHOBHBIX OHSATHI U

but6mmoreka [JOK
131 1
3 MeTOH?B Kypea 7 knacca, obobuierme https://m.edsoo.ru/7f42a900
3HAHUH
[ToBTOpEHNE OCHOBHBIX TOHATHI U
132 METOA0B Kypca 7 Kjiacca, 0000IIeHHe 1 bubmorexa LHOK
AOB KYP » ODODIL https:/m.edsoo.ru/7£429f32
3HaHUHI
133 HroroBas koHTpoJsIbHAs paboTa / 1 bubnmoreka [JOK
Bcepoccuiickas npoBepouHas padboTa https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
134 METOJIOB Kypca 7 Kiacca, 00001eHne 1 buomotera [TOK
I[v P ’ - https://m.edsoo.ru/7f42a900
3HAHUH
[ToBTOpEHNE OCHOBHBIX OHATHI U
135 METOJIOB Kypca 7 Kiacca, 00001eHne 1 bubmorexa LHOK
I[v yp ’ = https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHNE OCHOBHBIX OHATHI U
136 METOH0B Kypca 7 xjiacca, 0000IIeHHe 1 bubmorexa HOK
HV yp ’ B https://m.edsoo.ru/7f42a900
3HaHUHI
OBILIEE KOJIMYECTBO HACOB I10 136

I[TPOI'PAMME




8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
Tema ypoxka Konrpoabusie  IIpakTuueckue o0pa3oBaTte/ibHbIC
n/n Bcero H3yYCHUS
padoTbI padoTsI pecypcnl
1 KBagparublit KOpeHb U3 yucia 1 bubmorexa [JOK
AP p https://m.edsoo.ru/7f42d452
bubmuoreka [IOK
2 I1 0 1
OFAITHE 0O MPPALHOHATEHOM HHCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKCHUS ) bubnmoreka [JOK
HAPPAUOHAIBHBIX YUCEI https://m.edsoo.ru/7f42eaaa
4 JlecsiTHuHBIC TPUOTUKCHUS ) bubmuoreka [JOK
HUppaLMOHAIBHBIX YUCEN https://m.edsoo.ru/7f42eaaa
5 JlelicTBUTENBHBIC YUCTIA 1 bubamorexa [TOK
https://m.edsoo.ru/7f42eaaa
6 CpaBHeHME NEUCTBUTENbHBIX YHCEI 1 Bubmorexa HOK
p A https://m.edsoo.ru/7f42eaaa
7 CpaBHeHME NEUCTBUTENbHBIX YHCEI 1 Bubmorexa HOK
P A https://m.edsoo.ru/7f42eaaa
g Apudmernueckuil KBapaTHBIN ) bubnuoreka [IOK
KOPEHD https://m.edsoo.ru/7f42eaaa
but6mmoreka [JOK
2= 1
? ¥PpaBHCHHE BHAA X* =2 https://m.edsoo.ru/7f42eaaa
10 CaoiicTBa apuPpMETHICCKUX ) bu6nuorexa [JOK
KBaJPAaTHBIX KOPHEHN https://m.edsoo.ru/7f42d862
1 CoiicTBa apupmMeTHuyeCcKux | bubnmoreka [JOK
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
12 [TpeoOpa3oBaHue YUCIOBBIX 1 bu6muorexa [JOK




BBIPAYKEHH, COIEPKALLUX
KBaJIpaTHbIE KOPHU

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

[TpeoOpa3oBaHUe YHCITOBBIX

but6mmorekxa [JOK

13 i
BRIPIDRCHIH, CONCPIRANX https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHre YUCTOBBIX
14 BBIPAYKEHHI, COJIEpIKAIINX Bubmorexa HOK
P > COAEpRalll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHre YUCTOBBIX
15 BBIPAYKEHHI, COJIEpIKAIINX bubmorexa [TOK
P > CONEpRalll https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
[TpeoOpa3oBaHUe YHCITOBBIX
16 S — bubmmoreka [IOK
BHIPAACHUH, CONCPALIX https://m.edsoo.ru/7f431a20
KBaJpaTHbIC KOPHU
[IpeobpazoBaHue YHCIIO
17 P a)KIZ: 33 ::{: eqzilcan BhIR bubnmoreka [JOK
BBI HUH, 170.4
P ACPAT https://m.edsoo.ru/7f431a20
KBaJIpaTHBIC KOPHU
KontponbHas paboTta mo Teme:
18 «H Zp a pc e KBanparusie BuGmmorexa [OK
rcia v BeiaucieHus. Ks THBI
AP https://m.edsoo.ru/7f431a20
KOPHI»
19 CrteneHsb ¢ 1eNbIM MoKazaTeaeM Bubmorexa HOK
t https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch uyncia. Pazmepsl
00BEKTOB OKpYy:Karomero Mupa (ot
20 3JIEMEHTAPHBIX YACTUIL J10 bu6nuorexa [JOK

KOCMHUYECKHX 00BEKTOB),
JUTUTEITHHOCTH TIPOIIECCOB B
OKpY>KaroIieM MHupe

https://m.edsoo.ru/7f436098




CBoiicTBa CTENEHU C LIETBIM

bubmuoreka [IOK

21
I0Ka3areyiemMm https://m.edsoo.ru/7f435648
2 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [JOK
mokKasarejieM https://m.edsoo.ru/7f435648
3 CBolicTBa CTENEHU C LIEJIBIM bubnmoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f435648
24 CBoiicTBa CTENIEHH C 1IEJIBIM bubnmoreka [JOK
I0Ka3areyiemMm https://m.edsoo.ru/7f43599a
KonrpomnsHast pabora no
25 Teme: «CTeneHb ¢ 1eIbIM
MOKa3aTeIeM»
26 AnreOpandeckue bu6nuorexa [JOK
BbIpakeHus1. KBapaTHbIN TpEXUICH https://m.edsoo.ru/7f435ed6
27 PasnoxxeHne kBaipaTHOTO TpEXUIeHa bu6muotexa [JOK
Ha MHOYKUTEIIH, PEIICHHUE 3a/1a4. https://m.edsoo.ru/7f431a20
Pa3noxxeHue kBaJipaTHOTO TpExuieHa
79 o MHOSKITE P ome ep but6mmorekxa [JOK
Ha MHOXUTEIIH, HU
B yrport https://m.edsoo.ru/7f431a20
BBIPAKEHHI.
PasnoxeHne kBagpaTHOro TpEX4diieHa
30 Ha MHOXHUTENH OILICHHE bubmmorexa LOK
. YHpott https://m.edsoo.ru/7f42fd38
BBIPAKEHHI.
PasnosxeHne kBagpaTHOro Tpéx4ieHa
31 Ha MHOKUTEIHN OLIEHUE Bumiotexa LOK
» Yot https://m.eds0o.ru/7f431a20
BBIPAKCHUM.
Pa3znosxeHue kBanpaTHOro Tpéx4aeHa Ha
JIOKCHHUEC KBAAPaTHOT'O TP vX‘IJI Ha H BI/I6J‘[I/IOTeKa HOK
32 MHOJKHTEINH, peIIeHNe 3aJaHni
https://m.edsoo.ru/7f42fd38
TMOBBIIICHHOT'O YPOBH:.
33 KonTponpHas pabora mo temam bubnmoreka [JOK




KBanpatnslii Tpexusnen"

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

34 AnreOpandeckue bu6nuorexa [JOK
BbIpaXeHUs. Anredpandeckas 1poob https://m.edsoo.ru/7f430382
JlomycTMBbIe 3HaYEHUS TTIEPEMEHHBIX,

35 BXOJSIINX B alreOpandeckue but6mmorekxa [JOK
BeIpakeHHs: O0JIaCTh TOMYCTUMBIX https://m.edsoo.ru/7f431a20
3HAYCHHH.

OITyC € 3Haue epeMe
36 | oxommnnce et BuGmiorera LIOK
A P https://m.edsoo.ru/7f431a20
BBIPOKCHHS

37 OcHOBHOE CBOWMCTBO anredpanveckon bubnmoreka [JOK
apobu https://m.edsoo.ru/7f431a20

butmmoreka [JOK

38 Coxkpamienue npoodeit

patt o https://m.edsoo.ru/7f431a20
but6mmoreka [JOK

39 C Oeii

OKpattietiue ApobeH https://m.eds00.ru/7f4308¢6
but6mmoreka [JOK

4 .

0 Coxpamerme npodeit https://m.edsoo.ru/7f430a8a

41 CokpaleHue apobei, pelweHme 3aaay bubnnorexa LOK

patl AP /P A https://m.edsoo.ru/7f430f44

4 CokpauieHue apobeir, ynpolieHue bubmuoreka [IOK
BblpaXeHUNn. https://m.edsoo.ru/7f430f44
Cnoxxenue, aHue

43 o} HMHaKZI:bIM]T/IB;zI:IAeiIZTe:ﬂMM bubmorexa HOK

A ’ https://m.edsoo.ru/7f43128¢c
anroput™
Crnoykenue, BEIYUTaHHE
’ ¢ bubmmnoreka [IOK
44 OJMHAKOBbIMM 3HAMEHaTENAMM

OTpa6OTKa HaBbIKOB.

https://m.edsoo.ru/714315¢c0




CrnoxxeHne, BEIYUTAHUE

45 anredpandecKux Apodei ¢ pa3HbIMU Bubmmorexa IOK
SHAMEHATETAMH, ANIFOpHTM https://m.edsoo.ru/7f431a20
. bubmorexa LIOK
46 YMHO)KEHHE anredpandecKux ApoOei. https://m.e dS(])_E).ru 7431220
. bu6nuorexa [JOK
47 YMHOXeHHEe anreOpamueckux apobeit hitps:/m.c dsocE.Iru 764318c0
. bu6nuorexa [JOK
48 Jenenue anrebpandeckux Apoden hitps://m.c dsocE.Iru 7431220
. bubmorexa LIOK
49 Jenenue anreOpandeckux Apodei https://m.e dS(])_E).ru 7431220
50 [IpeobOpaszoBaHme BBIpaXKEHUH, bu6nuorexa [JOK
coJiepKalux aareopandeckue 1poou https://m.edsoo.ru/7f43259¢
51 [IpeoOpa3oBanue BHIpAKEHHIH, Bbu6muotexa [JOK
coJiepKalux aaredpandeckue 1poou https://m.edsoo.ru/7f432736
5 [IpeoOpa3oBaHue BHIpAKEHHIH, bu6nuorexa [IOK
CoJIeprKaIliX alredpandeckue Ipoodu https://m.edsoo.ru/7f432736
53 KontponbHas paboTa mo teme bu6muorexa [JOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
bubnmoreka [JOK
>4 Keazpatioe ypasHerue https://m.edsocl)_.[ru/7f4Zeela
55 HenonHoe kBaznpaTHOE ypaBHEHUE
56 HemnonHoe KBajipaTHOE ypaBHEHUE, bubmuoreka [IOK
METOABI peILICHHS yPaBHEHUH https://m.edsoo.ru/7f42eela
57 Henonnoe kBagpatHoe ypaBHEHHE, Bbu6muotexa [JOK
METOZBI peIICHHS yPaBHEHUH https://m.edsoo.ru/7f42eela
53 @opMyita KOpHEH KBaIpaTHOIO bu6muotexa [JOK

ypaBHEHHUS

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




®opMyita KOpHEH KBagpaTHOIO

bubmuoreka [IOK

> YpaBHEHHUS https://m.edsoo.ru/7f42£158
60 ®opMyita KOpHEH KBagpPaTHOIO bu6muotexa [JOK
YpaBHEHHS https://m.edsoo.ru/7f4371aa
61 dopMyIta KOpHEH KBaIPaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/742£3{6
62 KontponbHas pabora 3a 1 moiyroaue ngi;;fg;gﬁ/smzfsﬂ
bu6nuorexa [JOK
63 Teopema Buera https://m.edsogru/7f42fef0
bu6muorexa [JOK
o4 Teopewa Buera https://m.edsogru/7f430076
65 Pemenue ypaBHeHM, CBOAAIIUXCA K bubnuorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
66 Pemenue ypaBHeHU, CBOASIIUXCS K bu6muotexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
§7 | xoasparmag, sutane nomeemror buomorera LIOK
ypoBHS https://m.edsoo.ru/7f4371aa
68 [Ipocreitmme 1poOHO-palMOHATIEHBIE bu6nuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
69 [Ipocreiimume qpoOHO-palOHATbHbBIE bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f432bbe
70 pnzf:;;zﬁzilﬂep;piiimnm Pemenue Bubmmorexa HOK
ypaBHeHuii. https://m.edsoo.ru/7f4371aa
71 Penienne TeKCTOBBIX 3a/1a4 C bubmuoreka [JOK

IIOMOILBIO KBaJIPAaTHBIX YPABHEHUN

https://m.edsoo.ru/7f42175¢




7 Pemienue TekcTOBBIX 3a/1a4 C bubmuoreka [IOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42{8f6
7 KonrponsHast pabora o Teme bubnuoreka [IOK
"KBanparHble ypaBHEeHUs" https://m.edsoo.ru/7f43012
JInHeliHOe ypaBHEHME C IBYMs
74 HepeMeHHBill\I/I)I/I, ero r‘pa(bII[/HZI\prHMepH bubmmorexa IOK
. https://m.edsoo.ru/7f4371aa
pellIeHrs ypaBHEHUH B LENbIX YUCIIaX
JInHeliHOe ypaBHEHME C IBYMs
75 HepeMeHHBill\I/I)I/I, ero r‘pa(bII[/HZI\prHMepH Brbmrorexa LIOK
. https://m.edsoo.ru/7f4371aa
pellIeHrs ypaBHEHUH B LENbIX YUCIIaX
JInHenHoe ypaBHEHHUE C 1B
76 HepeMeHHEj’l\I/:I/I, ero rpa(pinc,yﬁmMepm Bubmmorexa HOK
. https://m.edsoo.ru/7f4371aa
pellIeHrs ypaBHEHUH B LENbIX YUCIIaX
JInHelHOe ypaBHEHUE C IBYMs
77 NEPEMEHHBIMH, €ro rpaduk, mpuMepbl Bu6muotexa [JOK
pelIeHHs YpaBHEHHU B IIEITBIX https://m.edsoo.ru/7f4371aa
qHciax, peleHne 3aag.
JIuHetHoe ypaBHEHHE C ABYyMS
3 MEPEMEHHBIMH, €ro rpaduk, mpuMepbl bu6muotexa [JOK
pelIeHHs YpaBHEHHUN B IEITbIX https://m.edsoo.ru/7f4371aa
qHciax, peleHne 3aag.
Pemenne cucreM nByX JIMHEWHBIX
79 YpaBHEHUH C z[Bylin }l'flzpeMeHHI)IMI/I bubmmorexa IOK
. ’ https://m.edsoo.ru/7f4371aa
rpaduuecKuil METOI.
o | Do Buorea 10K
METOJ HOJICTAHOBKH https://m.edsoo.ru/7f4371aa
21 Pemenue cucrem AByX JTMHEHHBIX but6mmoreka [JOK

YpaBHEHUI ¢ ABYMS NIEPEMEHHBIMU

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




Pewenne cucreM IByX JIMHEWHBIX

bubmuoreka [IOK

82 yYpaBHEHUH C ABYMS TIEPEMEHHBIMHU https://m.edsoo.ru/7f4371aa
Pewrenne cucreM IByX JIMHEWHBIX bu6muotexa [JOK
83 .
YpaBHEHHH ¢ ABYMsI IEpPEeMEHHBIMU https://m.edsoo.ru/7f4371aa
[Ipumepsl pernieHus: cucteM
84 Hep.]'II/IHeII)\/'IHIﬁX YpaBHEHUH C JIBYMSI bubmmorexa IOK
https://m.edsoo.ru/7f4371aa
MepeMEHHBIMU
[Ipumepsl pernieHus: cucteM
85 Hep.]'II/IHeII)\/'IHIﬁX YpaBHEHUH C JIBYMSI bubmmorexa LIOK
https://m.edsoo.ru/7f4371aa
MepeMEHHBIMU
I'paduueckas MHTEpIIpETAIUS
26 YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U Bu6muotexa [JOK
CHUCTEM JIMHEHHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
IBYMsI IEpEMEHHBIMU
I'paduueckas MHTEpIIpETAIUS
%7 YPAaBHEHUs C JIBYMS IIEPEMEHHBIMU U bu6muotexa [JOK
CHCTEM JIMHEHHBIX ypaBHEHUH C https://m.edsoo.ru/7f43d6d6
IBYMsI IEpEMEHHBIMU
Penienune TeKCTOBBIX 3a/1a4 C bubmuoreka [IOK
88 .
MIOMOIIIBIO CUCTEM YPaBHEHU I https://m.edsoo.ru/7f4371aa
29 KoHnTponbHas paboTa 1o teme : bubmuoreka [JOK
«CucTeMsl ypaBHEHHUID» https://m.edsoo.ru/7f4371aa
90 UucnoBble HEPABEHCTBA. bu6muotexa [JOK
HepasenctBa https://m.edsoo.ru/7f4371aa
91 YucnoBble HEPABEHCTBA U UX bu6muotexa [JOK
CBOWCTBa https://m.edsoo.ru/7f4371aa
9 YucnoBble HEPABEHCTBA U UX bubmuoreka [JOK

CBOICTBa

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




bubmuoreka [IOK

93 H i i
CPABEHUTRD © OAHOM HEPEMEHHON https://m.edsoo.ru/7f4371aa
94 JInHeliHbIE HEPABEHCTBA C OJHOU bu6muotexa [JOK
MIEPEMEHHON U UX peleHue https://m.edsoo.ru/7f42¢692
95 JIuHeliHbIe HEpaBEHCTBA C OJJHOM but6mmorekxa [JOK
MIePEMEHHON U UX pelIecHre https://m.edsoo.ru/7f42¢c840
96 JInHeliHbIE HEPABEHCTBA C OJHOU bu6muorexa [JOK
MIEPEMEHHON U UX peIIecHre https://m.edsoo.ru/7f4371aa
97 H;/IHGCI/IeHBIGOiIepaBGH:TBea C ;)I[II;I:I/Ie . BI/I6J'H/IOTCK3 HOK
II MCHHOH U UX ICHUC. IICHH!
P . P https://m.edsoo.ru/7f4371aa
3aJaHui ¢ OJIoKa Ora.
CucreMbl TMHENHBIX HEPABEHCTB C bu6muotexa [JOK
98 . .
OJTHOM TIEPEMEHHOM 1 MX pelIeHne https://m.edsoo.ru/7f42cb88
CucreMbl TMHEUHBIX HEPABEHCTB C bubmuoreka [JOK
99 . .
OJTHOM TIEPEMEHHOM 1 MX pelIeHne https://m.edsoo.ru/7f42cd2c
100 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U X PEUICHUE
o N300pakeHue peneHns JMHEHHOTO BuGmmorexa LJOK
HEpaBEHCTBA U MX CHCTEM Ha
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOIA
0 N300pakeHue peneHus JMHEHHOTO BuGmmorexa LJOK
HEpaBEHCTBA U MX CHCTEM Ha
P . . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSMOIA
103 KontponbHas padoTa mo TeMam bubmuoreka [JOK
"HepaBenctBa. Cructembl ypaBHEHUI" https://m.edsoo.ru/7f4371aa
bubmuoreka [IOK
104 I1
OHATHE (yHKLIHH https://m.edsoo.ru/7f433¢c12
105 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnmoreka [JOK




3HAaYeHUN QYHKIUU

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

106 CriocoOwI 3aanus QyHKITUH bubmmorexa LIOK
https://m.edsoo.ru/7f4371aa
bu6muorexa [JOK

107 Tpacuic pymicum https://m.edsi.ru/7f437laa

108 CpoiicTBa (DyHKIINHU, HX OTOOpaKEHHE bu6muotexa [JOK

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

109 CaoiicTBa QPYHKIMH, HX OTOOpaKEHUE HA but6mmorekxa [JOK

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

110 Urenue u moctpoeHue rpadukoB bubnuoreka [JOK

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

11 [Tpumeps! rpadukoB GyHKINH, bu6muotexa [JOK

OTpaXKaIOIIKX peabHbIE MPOLIECCH https://m.edsoo.ru/7f4371aa

2 | e e o

saBHCHMOCTH, HX rpaduKy https://m.edsoo.ru/7f434bbc

15 | e e e

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

114 OyHKIUS BUA Y=K/X, €€ CBOWCTBA U Bbu6muotexa [JOK

rpaduk. O6o0IIeHne MaTeprana. https://m.edsoo.ru/7f4343e2
bubnmoreka [JOK

13 Ppadui pynicunn y =x° https://m.edscl)_f).ru/7f434572

I'paduk pynkmm y = x?, ee cBoiicTBa bubmuoreka [JOK

116

u rpaduk. PaGota mo rpaduxy.

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

117

Oyukmmn y =x, y=x*,y= VX, y =
[X|; rpaduueckoe perieHne ypaBHeHUM
Y CUCTEM ypaBHEHUH

bubmuoreka [IOK
https://m.edsoo.ru/7{434d38




bubmuoreka [IOK

118 3ayérHas pabora o Teme «DyHKIHN» https://m.edsoo.ru/7f437 1aa
o [ToBTOpeHmE OCH07BHI;IX MIOHATHN U BuGorexa LIOK
K K
METOAOE Kypeor fI Haceon, https://m.edsoo.ru/7f4371aa
00001IeHne 3HaHUH /
120 HroroBast koHTpOaBHAs padboTa / bubnuoreka [JOK
Bcepoccuiickas nmpoBepouHas padboTa https://m.edsoo.ru/7f434eb4
. H;)B(;[O([))GHI/IG ;):H(;BHI;X n;);;;mﬁ Hu Bu6morexa [IOK
METOIOB K B7H8KI B
sloB VP . ’ https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUNA
s HOBTOpeI;I(I/Ie OCH(;BHI;;; MIOHATHN U BuGorexa LIOK
METOAOB Kypeor fI Haceon, https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUNA
. HOBTOpeI;I(I/Ie OCH(;BHI;;; MIOHATHN U BuGorexa LIOK
METOAOE Kypeor fI Haceon, https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
HOB ¥YP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
s H;)B(;[O([))GHI/IG ;):H(;BHI;X n;);;;mﬁ Hu Bu6orexa [IOK
METOAOB Kypeop fI [1aceon, https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUNA
e [ToBTOpeHme OCH’07BHI;IX MIOHATHN U BuGorexa LIOK
METOAOB Kypeop fI {1aceos, https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUNA
[ToBTOpEHUE OCHOBHBIX MOHATHIA U BuGorexa LIOK
127 METOJOB KypCOB 7 U 8 KJIacCOB,

000011IeHHE 3HAHUN

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




[ToBTOpEHNE OCHOBHBIX OHATHI U

bubmuorexa [IOK

128 Tug 1
METOIOR KyPEOR [ 1S IIAcCoR, https://m.edsoo.ru/7f4371aa
000011IeHYE 3HAHUNA
MCT! B B/ AU JI B
HOB YD y ’ https://m.edsoo.ru/7f4371aa
000011IeHIE 3HAHUIT
MCT! B B/ AU JI B
HOB YD y ’ https://m.edsoo.ru/7f4371aa
000011IeHIE 3HAHUIT
o s
sloB VP . ’ https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUNA
|
sloB VP . ’ https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUNA
MCT! B B/ HU JI B
HOB YD y ’ https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUNA
MCT! B B/ HU JI B
AOB VP y ’ https://m.edsoo.ru/7f4371aa
000011IeHHE 3HAHUI
o T
OB VP y ’ https://m.edsoo.ru/7f4371aa
000011IeHIE 3HAHUIT
sy e
soB VP . ’ https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 136




[NPOT'PAMME




9 KVIACC

Kosun4yecTBo yacos DJIeKTPOHHBbIE
Hara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcnl
PanmonannHBIC UnCHa,
1 AppanoHalbHbIE YHCIa, KOHEUHBIE U 1 bubmmorexa [IOK
pp ’ https://m.edsoo.ru/7f43f58a
OECKOHEUYHBIC JECITUYHBIC IPOOH
MHOXECTBO JeHCTBUTEIBHBIX YHCEIT,
2 elCTBUTEIbHBIE YHCIIa KaK 1 bubmorexa LOK
A https://m.edsoo.ru/7f43f58a
OCCKOHEYHBIC JECATUIHBIC TPOOH
B3anMHO 0HO3HAYHOE COOTBETCTBUE
3 MEX/1y MHOXECTBOM JEHCTBUTENBHBIX 1 Bbubmuorexa [JOK
yHcell 1 MHOXKECTBOM TOUYEK https://m.edsoo.ru/7f43f58a
KOOPJMHATHOW MPsIMOM
CpaBHeHME NEUCTBUTENbHBIX YHUCEII,
4 apudmeTnyeckue AeUCTBUS C 1 buGnnorexa LIOK
P . https://m.edsoo.ru/7f43f58a
NENCTBUTEILHBIMU YUCIaMU
5 [TpubnnxEHHOE 3HaYCHNE BETUYNHBI, | bu6nuorexa [IOK
TOYHOCTb MPUOIMKEHUS https://m.edsoo.ru/7f43f58a
but6mmoreka [IOK
6 OxpyTiaeHne yncen 1
pyL https://m.edsoo.ru/7f43f58a
but6mmoreka [JOK
7 OKpyriIeHnue YhCcen 1
pyL https://m.edsoo.ru/7f43f58a
g [Ipukuaka u olieHKa pe3yJIbTaTOB ) bubnuorexa [JOK
BBIYUCIIEHUN https://m.edsoo.ru/7f43f58a
9 BxoHO MOHUTOPHUHT 1 1




10 JIuneiinoe ypaBHuenue. Pemienue bubmmorex [JOK
YpPaBHEHUU, CBOJSIIIMXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
1 JIunelinoe ypaBHeHue. Pemienue bu6nuoreka [IOK
YPaBHEHUU, CBOSIIMXCS K JIMHEMHBIM https://m.edsoo.ru/7f43f58a
KBanpatHoe ypaBHenue. Penienne
12 aBHEHU, CBOIAIINXCS K bubmmorexa [IOK
yp ’ FUi https://m.edsoo.ru/7f43c542
KBaJI[paTHbIM
KBagparnoe ypaBHeHUE. Pemenue
13 ajlfeHI/Iﬁ C};IZ) SIMUXCS K bubmmorexa LIOK
yp ’ Ao https://m.edsoo.ru/7f43¢c542
KBaJI[paTHbIM
KBagparuoe ypasHeHue. Pemenue
14 a]illfeHHﬁ c;yf)o SIIITAXCS K buGnnorexa LIOK
M ’ AT https://m.edsoo.ru/7f43f58a
KBaJipaTHbIM. Perienue 3amay.
15 bukBagpaTHbIE YpaBHCHUS buGnnorexa LIOK
AP yp https://m.edsoo.ru/7f43¢3d0
16 bukxBanpaTHble ypaBHEHHSA bubmorexa LOK
AP yp https://m.edsoo.ru/7f43¢3d0
17 BukBajpaTHbie ypaBHCHHUSL. bubnmoreka [JOK
[IpakTHueckas 4acThb. https://m.edsoo.ru/7f43f58a
IIpumepsl peleHus ypaBHEHUN
18 T peTbe§ u I‘)IeTBé TOf}I’I:)TeHeHeﬁ bubmorexa LIOK
p P https://m.edsoo.ru/7f43f58a
Pa3JI0KEHUEM Ha MHOXKHUTEIN
IIpumepsl peleHus ypaBHEHUN
19 T F;Tbe§ u ‘P;GTBé TOIZYIZTeHeHeﬁ buGnnorexa LIOK
p P https://m.edsoo.ru/7f43f58a
Pa3JI0KEHUEM Ha MHOXKHUTEITN
20 Pemenue 1poOHO-paiMoOHaTBHBIX bu6nuorexa [IOK
YPaBHEHMM https://m.edsoo.ru/7f43c9b6
21 Pemenne npoOHO-paninoHaIbHBIX but6mmoreka [JOK




YpaBHEHUU https://m.edsoo.ru/7f43c9b6
2 Pemienne TeKCTOBBIX 3a1a4 bubnuoreka [JOK

anredpanvaeckiuM MEeTOI0M https://m.edsoo.ru/7f43f58a
7 Pemrenne TekcTOBBIX 3a/1a4 bubnmoreka [JOK

anredpanvecKuM METO0M https://m.edsoo.ru/7f43f58a
24 Pemenue TekcToOBBIX 3a/1a4 bubmuoreka [IOK

anredpanvaeckuM METOI0M https://m.edsoo.ru/7f43f58a
)5 Kontponbhas paboTa mo teme bu6nuorexa [JOK

"YpaBHeHMs ¢ OHOM NIepeMeHHON" https://m.edsoo.ru/7f43f58a
26 VYpaBHEHHE ¢ IByMS IEPEMEHHBIMHU U bubnmoreka [JOK

ero rpaduk https://m.edsoo.ru/7f43d0b4
7 YpaBHEHUE C IBYMSI IEPEMEHHBIMU U bu6nuorexa [JOK

ero rpaduk https://m.edsoo.ru/7f43d0b4
)3 CucreMa IByX JTMHEUHBIX YpaBHCHUH bubmuoreka [JOK

C ABYMs [IEPEMEHHBIMU U €€ pELICHUE https://m.edsoo.ru/7f43f58a
7 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI bubnmoreka [JOK

C IByMsI IEPEMEHHBIMU U €€ PEIICHUE https://m.edsoo.ru/7f43f58a
73 Cucrema IByX JIMHEMHBIX YPaBHEHHI bubnuorexa [JOK

C ABYMs IEPEMEHHBIMU U €€ pellIeHUE https://m.edsoo.ru/7f43f58a
79 CucreMa IByX JTMHEUHBIX YpaBHCHUH bubmuoreka [JOK

C ABYMs IIEPEMEHHBIMU U €€ pElIeHUe https://m.edsoo.ru/7f43f58a

Pewenue cucrem 1B ABHEHHI,
30 OJIHO U3 KOTopLIXIJ[m};IXeggoe, a Ipyroe bubmorexa [TOK

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

— BTOPOH CTEMEeHH

Pemenue cucrtem aB aBHECHUM,
31 OJIHO U3 KOTOPBIX JII/I}II{XG;EOGD, a apyroe bubmmorexa LOK

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

— BTOPOH CTEMEeHH

32 Pemenue cucrem AByX ypaBHEHUI, bubnmoreka [JOK




OJIHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOPOU CTENEHU

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

Pewenne cucreM IByX ypaBHEHHI,

but6mmoreka [JOK

33 OJIHO M3 KOTO eiHoe, a o€
Ao . TOPBEX AHHEHH ot https://m.edsoo.ru/7f43f58a
— BTOpPOM CTENEHU
['paduueckas naTEpIpEeTaLIAL
34 CI/II)C’l(“l)GMBI aBHeHI/III)\/'I (I:) B ] bubamorexa [TOK
P AEYM https://m.edsoo.ru/7f43f58a
NepeMEHHbIMU
35 Pemrenne TekcTOBBIX 3a/1a4 bubnmoreka [JOK
anredpandecKuM crrocooom https://m.edsoo.ru/7f43f58a
36 Pemenue TekcToBBIX 3a/1a4 bubmuoreka [IOK
anredpanvdeckuM crmocooom https://m.edsoo.ru/7f43f58a
CucreMbl HEpaBEHCTB C OJIHOU
37 nepeMeHHol. Pemenue 3a1ay ¢ 61o0ka bubamorexa [TOK
p ' s https://m.edsoo.ru/7f43f58a
ors
13 KonTponbhas pabota no teme bubnmoreka [JOK
"Cucrembl ypaBHEHU" https://m.edsoo.ru/7f43f58a
39 UYucnoBble HEPABEHCTBA U UX bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43f58a
40 UucnoBble HEPABEHCTBA U UX bu6nuorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
A1 JInHeliHbIE HEPABEHCTBA C OJTHOU bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneitHble HEPaBEHCTBA C OJJHOU bubmuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 JIuHeliHbIe HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
44 CucreMbl TUHEUHBIX HEPABEHCTB C bubmuoreka [JOK




OJIHOM IIEPEMEHHOM U UX PEILLICHUE

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

45 CucTeMbl TUHEUHBIX HEPABEHCTB C bu6nuorexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43f58a
46 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f43f58a
47 KBanpaTHble HEpaBEHCTBA U UX Bubmuotexa [JOK
pelieHue https://m.edsoo.ru/7f43b098
43 KBanparHbie HepaBeHCTBA U UX bu6nuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b21e
49 KBagparHbsle HepaBeHCTBA U UX bubnmoreka [JOK
pelieHne https://m.edsoo.ru/7f43b5a2
50 KBanpaTHble HEpaBEHCTBA U X bu6nuorexa [IOK
pelieHue https://m.edsoo.ru/7f43f58a
51 KBanparHbie HepaBeHCTBA U UX bu6nuorexa [JOK
pelieHue https://m.edsoo.ru/7f43f58a
['paduueckas naTEpIpEeTALINL
52 Hsp;bBeHCTB u CI/ICT:MI:{ep:BeHCTB c bubmorexa [IOK
https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
['padnueckas naTEpIpETALUA
53 ngg)BeHCTB " CI/ICTSMI:{ep:BeHCTB c bubmmorexa LOK
https://m.edsoo.ru/7f43f58a
IBYMsI IEpEMEHHBIMU
54 KonrponsHast pabora o Teme
"HepaBencrsa"
55 Ksagparnunas gynkims, e€ rpadux u bu6nuorexa [JOK
CBOICTBA https://m.edso00.ru/7f4396c6
56 KBagparuunas ¢pyHkuus, e€ rpagux u bubmuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f439842
57 KBanparuunas ¢pyakius, e€ rpaduk u bubnmoreka [JOK




CBOICTBA https://m.edsoo.ru/7f4399b4
58 [TapaGomna, KOOpIMHATHI BEPIITUHBI bu6nuorexa [JOK

napaboIIbl, OCb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f439eb4
59 [TapaGoia, KOOPAMHATHI BEPIITHMHBI bubnmoreka [JOK

napadoJIbl, OCh CHMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f43a03a
60 [Tapabona, KOOpAUHATHI BEPIIUHBI Bubmuotexa [JOK

napaboJibl, OCh CHMMETPHUU MapadOIIbI https://m.edsoo.ru/7f43alac
61 [TapaGomna, KOOpIMHATHI BEPIITUHBI bu6nuorexa [JOK

napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a31e
6 [TapaGoia, KOOPAMHATHI BEPIITMHBI bubnmoreka [JOK

napadoJIbl, OCh CHMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f43a526
63 [Tapaboia, KOOPAMHATHI BEPITHBI bu6nuorexa [JOK

napaboJibl, OCh CHMMETPHUU MapadOIIbI https://m.edsoo.ru/7f43f58a

[TocTpoenue rpaduka KBaz[panmHoﬁ Bubmmorexa [IOK
64 ¢yHkuuu. Perienue ypaBHeHui,

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

rpadUuecKUM METOAOIOM.
65 I'padpuxu Gynkmmit: y = kx, y =kx + bu6nuorexa [IOK

b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43f58a
66 I'paduku pynkmmit: y = kx, y=kx + bubnuorexa [JOK

b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43f58a
67 I'padpuxu Gynkmit: y = kx, y =kx + bubmuotexa [JOK

b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43f58a
68 I'padpuxu Gynkmmit: y = kx, y =kx + bu6nuoreka [IOK

b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43f58a
69 I'padukn pynkmmit: y = kx, y=kx + bu6nuorexa [JOK

b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43f58a
70 [Tonoxenue rpapuka GyHKINU B bubmuorexa [JOK

3aBUCUMOCTH OT €¢ KOd(hPHUIMEeHTOB,

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




pabota ¢ 3ananusmu 6moka OI'D

KontponbHas padoTa nmo teme

but6mmoreka [IOK

71
"®yHkun" https://m.edsoo.ru/7f43ab84
[TonsiTHe yncnoBou
72 rocyenoBareabHOCTH. KoHeuHble n bubmmorexa LOK
s ) https://m.edsoo.ru/7f43e6¢6
OecKOHEYHbIE TI0CTIEI0BATEIbHOCTH
| T Bismorsa 10K
P —_— t https://m.edsoo.ru/7f43f58a
IIOCICAOBATCIbHOCTD
3aiaHue Nocae10BaTeIbHOCTH
74 eKyppeHTHOU (hopmyIion u bubmorexa [IOK
PEKYPP . PMY. https://m.edsoo.ru/7f43ebda
dhopmysoit n-ro wieHa
75 Apudmernueckas u reoMeTpudecKas bubmuotexa [JOK
MPOTPECCUU https://m.edsoo.ru/7f43ed7e
76 Apudmernueckas u reoMeTpudecKas bu6nuorexa [IOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
77 CaoiicTBa uieHOB apupMeTHIEeCKON bubnmoreka [JOK
MPOTPECCUU https://m.edsoo.ru/7f43f58a
3 CaoiicTBa 4IeHOB apupMETHIECCKON bubnmoreka [JOK
MPOTPECCUH, PELLICHUE 3a1aY. https://m.edsoo.ru/7f43f58a
79 @®opMyJIbl 1 -I'0 YiIeHa bu6nuorexa [IOK
reOMETPUYECKON IPOTrPECCUH. https://m.edsoo.ru/7f43f58a
®opmyJIbl 1 -TO WiIeHa
80 r€OMETPUYECKON TPOrPeECCUil bubamorexa [TOK
P porp ’ https://m.edsoo.ru/7f43f58a
pelieHre 3aaad.
@opMyIIbI 1 -I'0 YIeHA
. . bubnmoreka [JOK
81 aprupMETHIECKON U TEOMETPUUIECKON

nporpeccuii. [IpakTuyeckas 4acTs.

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




@opMyIIbI N-I'0 YjIeHa

bubmuoreka [IOK

82 apu(PMETUYECKON U TEOMETPUUECKON
pu¢ . P https://m.edsoo.ru/7f43f58a
MIPOrpeccuii, CYMMBI MIEPBBIX N YWICHOB
@opMyIIbI N-I'0 YjIeHa
83 apu(pMeTUYECKON U TEOMETPHUIECKOM bubmorexa HOK
P N P https://m.edsoo.ru/7f43ef2c
MIPOTPECCUll, CyMMBI MIEPBBIX N YJICHOB
®opmyJibl N-TO WieHa
84 apu(pMETHYECKON U T€OMETPUIECKOI Bubmrorexa LIOK
P . p https://m.edsoo.ru/7f43f0c6
MIPOTPECCUll, CyMMBI MIEPBBIX N YJICHOB
®opmyJibl N-TO WieHa
85 aprupMETHIECKON U TEOMETPUIECKON Bubmorexa HOK
p . P https://m.edsoo.ru/7f43{72¢
MIPOrpeccuii, CYMMBI MEPBBIX N YWICHOB
®opmyJibl N-TO WieHa
86 aprupMETHIECKON U TEOMETPUIECKON bubmorexa [IOK
P . P https://m.edsoo.ru/7f43f8a0
MIPOrpeccuii, CYMMBI MEPBBIX N YWICHOB
N300paxkeHne 4IeHOB
%7 apu(pMeTUIECKON U TEOMETPUUECKOM bubnmoreka [JOK
MpOrpeccuil TOYKaMH Ha https://m.edsoo.ru/7f43f58a
KOOPJMHATHOM IJIOCKOCTH
N300paxkeHne 4IeHOB
28 apu(pMeTUIECKON U TEOMETPUUECKOM bubnmoreka [JOK
MPOTrpPECCUi TOYKAMH Ha https://m.edsoo.ru/7f43f58a
KOOPJMHATHOM IIOCKOCTH
3aueTHas paboTa 1o Teme
89 «Apudmernueckas u reoMeTpuIecKas Brbmrorexa LIOK
P p https://m.edsoo.ru/7f43f58a
MIPOTPECCUU»
90 JIMHEeWHBIN 1 SKCIIOHEHIINAIbLHBIN bubmuoreka [JOK

poct

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




3a/1aum Ha MIPOLIEHTHI, OAHKOBCKHE

91 BKJIaAbl B KpeauTsl. IIpocThie bubmorexa LIOK
8 e P https://m.edsoo.ru/7f43f58a
MIPOIICHTHI.
3aiaun Ha MIPOLIEHTHI, OAHKOBCKHE
92 BKJIaAbl U KpeauThl. IIpakTrnueckas buGnnorexa LIOK
A PEAHTHL 1P https://m.edsoo.ru/7f43f58a
JacThb.
but6mmoreka [JOK
93 C
JTOFCHBIC TPOTICHTET https://m.edsoo.ru/7f43fe0e
bubmuoreka [IOK
94 C
JTOFHBIC TIPOTCHTET https://m.edsoo.ru/7f4401a6
[IpencraBnenue 0 CXOAUMOCTH
MOCJIEI0BATENBHOCTH, O
95 CYMMHPOBAHUHU OECKOHEYHO bubmorexa LOK
Y P . . https://m.edsoo.ru/7f43f58a
yOBIBaroOIIEel TEOMETPUICCKON
MPOTPECCUH
96 KonrponsHast pabora o Teme bubmuorexa [JOK
"UucnoBbIE HOCIEN0BATEILHOCTH" https://m.edsoo.ru/71440418
97 Kopens n - i crenenu. CBoiicTBa bu6nuorexa [JOK
KOpHS NIl CTETIEHU https://m.edsoo.ru/7f43f58a
98 CBoMCTBa KOPHS N- ¥ CTENEHU bubmmorexa [IOK
p https://m.edsoo.ru/7f43f58a
99 CreneHb ¢ paliMOHATbHBIM bubmuoreka [IOK
ToKa3aTeJIeEM U €€ CBOMCTBa https://m.edsoo.ru/7f43f58a
Crenenb ¢ palldOHATBHBIM
100 MoKa3aTeJIeEM U €€ CBOMCTBa butmorexa LIOK
L https://m.edsoo.ru/7f43f58a
VYrpouieHue BhIpaKkeHUH.
101 CreneHs ¢ palmoOHaIbHBIM bu6nuorexa [IOK

IOKAa3aTeiIEM U €€ CBOICTBA.

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




IIpakTrueckas 4acTs.

[ToBTOpeHmEe, 0600mIEHNE 1
CHCTEMAaTH3alus 3HaHuH. 3aIlkCh,

102 CpaBHEHME, JICUCTBUS C Bubmorexa HOK
pv ’ https://m.edsoo.ru/7f43f58a
JNEHCTBUTEILHBIMU YHCIIAMH,
YHUCIIOBAs MpsMast
[ToBTOpeHmE, 0600IIEHNE 1
103 cucTteMaTu3aius 3Hanui. [IporeHTsI Bubmorexa HOK
H - bt ’ https://m.edsoo.ru/7f43f58a
OTHOIICHUS, IPOTIOPITUN
[ToBTOpeHmEe, 0600IIEHNE 1
104 cucTeMaTu3anus 3HaHui. IIponeHTrI bubnnorexa LOK
P ’ https://m.edsoo.ru/7f43f58a
OTHOIIIEHUS, TTPOTIOPITUN
[ToBTOpeHmEe, 0600MIEHNE 1
105 cucTeMaTu3anus 3HaHui bubmorexa [IOK
H ’ https://m.edsoo.ru/7f43f58a
Oxkpyrienue, mpuOIMKEeHNE, OTICHKA
[ToBTOpEeHUE, 0600IICHNE 1
106 cucTeMaTu3als 3HaHui. Pemenue bubmuoreka [IOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpeHME, 0600IICHNE 1
107 cucTeMaTu3alus 3HaHui. Pemenue bubmuoreka [IOK
TEKCTOBBIX 3371a4 apUPMETHISCKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHME, 0600IICHNE 1
108 cucTeMaTu3anus 3HaHui. Pemexnue bubmuoreka [JOK
TEKCTOBBIX 3371a4 apUPMETHISCKUM https://m.edsoo.ru/7f443fea
crocooom
bubmuoreka [JOK
109 [ToBTOpeHuEe, 0600IICHNE 1 1

https://m.edsoo.ru/7f4441ca




cucTeMaTu3alus 3HaHH.
[IpeobpazoBanme anredpanyecKkux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHUS

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTu3anus 3HaHH.

bubmuoreka [IOK

110 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7{444364
BBIPOKEHHH, IOMTYCTUMbIC 3HAUCHHS
[ToBTOpeHME, 0600IICHNE 1

11 CUCTEMAaTHU3alNs 3HAHUH. bubmuoreka [JOK
[TpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444612
BBIPXXEHUH, TOMYCTUMBIC 3HAYCHHUS
[ToBTOpeHmE, 0600MIEHNE 1

112 CUCTEMAaTHU3alINs 3HAHUM. bubmuoreka [JOK
[TpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPXKXEHUH, TOMMYCTUMBbIC 3HAYCHHUS
[ToBTOpeHme, 0600mIEeHNE 1

113 cucrtemaTusanus 3Hanuil. OyHkuuu: bubmuoreka [JOK

IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX
byHKIII

https://m.edsoo.ru/7f444c56

114

[ToBTOpenue, 0600mEeHNEe 1
cucrtemaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIII

but6mmoreka [JOK
https://m.edsoo.ru/7f444{44

115

[ToBTOpeHmEe, 0600IIEHNE 1
cucrtemaTtusanus 3Hanuil. OyHkuuu:
MMOCTPOCHUE, CBOMCTBA U3yUCHHBIX

byHKIHII

but6mmoreka [IOK
https://m.edsoo.ru/7f44516a

116

[ToBTOpeHme, 0600mIEeHNE 1
cucrtemaTtusanus 3Hanuil. OyHkuuu:

bubmuoreka [IOK
https://m.edsoo.ru/7f4452¢e6




IIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX
byHKIHI

[ToBTOpeHmEe, 0600IIeHNE 1

117 CUCTEMAaTHU3alNs 3HAHUH. 1 bubmuoreka [JOK
I'padmueckoe pemieHne ypaBHEHUH 1 https://m.edsoo.ru/7f445516
UX CUCTEM
118 Hrorosast koHTpOIBHAS paboTa 1
119 O06o001IeHne U cCucTeEMaTU3aIHs | bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/7f43f58a
OBUIEE KOJIMYECTBO YACOB I10 119

[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJabTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

BI:IHOJIH}ITB, coucTrasa YCTHBIC n IIMCBMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHANIBHBIMU YHCIAMU

1.2

Haxomute ~ 3Ha4YeHWsT  4YMCIOBBIX  BBIPQXKCHWM,  IPUMEHATH
pa3sHooOpa3Hble CIIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKEHHH, COZEpKaTUX OOBIKHOBEHHBIE U ACCATHYHBIC IPOOH

1.3

[lepexoauTe oOT oOmHOW (QOpPMBI 3amUCH YUCET K  JIPyrou
(mpeoOpa3oBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yIopsAa04YuBaTh paliluOHAJIbHBIC YUCTIa

1.5

OKpyrisTh yncna

1.6

BBINONHATE NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWM. DBBINONHATE  IEHCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMHU ITOKa3aTCIIIMU

1.7

HpI/IMeHﬂTB INpU3HAKHU ACJIMMOCTH, Pa3IOKCHHUEC Ha MHOXUTCIN

HaTypaJIbHBIX YHCEI

1.8

Pemlate  mpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AaHHBIE C
OTHOILIEHHEM BEJIMYHMH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHUH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJbTaThl pELIEHUs 3anad ¢
Y4ETOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonp3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

IPUMEHSATH €€ B Mpoliecce OCBOSHHs y4eOHOro Marepuasia




2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3alaHHBIX

SHAYCHUAX MMECPCMCHHBIX

23

BreimoaHATh npeo6pa30BaHH;1 [EJIOTr0 BBIPAXCHUA B MHOTI'OYJICH

MpPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, pAaCKpPHITHEM CKOOOK

24

BBINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYWICHA Ha
MHOTOWJIEH, NPUMEHATh (OpPMYJbl KBajapara CyMMbl M KBajparta

pasHOCTH

2.5

OcymecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKHMTEIHN C TIOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHTEJS, TPYINITUPOBKU CIaraeMbIX,

pUMeHEeHUs HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh mpeodpazoBaHUsI MHOTOUJICHOB JJISl PELEHUS Pa3IMUHbIX

3aa4 U3 MaTeMaTuKu, CMCIKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJlbHBIMHU IOKa3aTEIsIMU

1151 IpeoOpa30BaHUs BEIPAXKECHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE YpaBHEHHs C OJHOW IIEPEMEHHOW, IPUMEHSA
IIpaBWJIa MEPEX0Aa OT UCXOJHOTO YpaBHEHHMS K PAaBHOCHWIBHOMY €MY.

[IpoBepsTh, SABIAAETCS JIU YACIO KOPHEM YPABHEHUS

3.2

[IpumensaTs rpaduueckue METOAbl TPU  PEIICHUH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupath mpuMepsl Hap YKcen, SBISIONIMXCS pPelIeHHeM JTUHEHHOTO

YpaBHCHUA C ABYMS NIEPECMECHHBIMHA

3.4

CtpouTh B KOOPAMHATHON IJIOCKOCTHU TpaK TUHEHHOTO YpaBHEHUS C
IBYMSI TEPEMEHHBIMU; IOJIb3YSICh TpapUKOM, NMPHUBOJUTH MPUMEPHI

pelleHns ypaBHEHUs

3.5

Pemate cuctemMbl IBYX JTUHEHMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU,

B TOM YHCIIE TpapuUECcKu

3.6

CocTaBiATh U pemarh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3aJa4d, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKIIH

4.1

N300pakaTh Ha KOOPAMHATHOM MpPSIMOMl TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTEPBAJbl, 3alMCHIBATh

YHUCJIOBBIC TPOMEIKYTKH HA anre6pa1/1qec1<0M S3BIKC




4.2

OrMeyaTp B KOOp,Z[PIHﬂTHOfI INIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpAMHATaM

4.3

Crpoutsb rpaduku IuHEHHBIX QyHKUUNA. CTPOUTh TpapuK QYHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (DYHKIIMH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, II€HY, KOJMYECTBO,

CTOMMOCTb, MPOU3BOUTENHHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauth 3HaueHne GyHKIUU 10 3HAYSHHIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuii  crmoco® mMpeacTaBiIeHUS M aHaIM3a
uHbOpMalUY, W3BJIEKATh M WHTEPIPETUPOBATh WH(POPMALMIO U3

rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs

1

Yucia ¥ BEIYUCIEHUA

1.1

Hcnons3oBath HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
JNEHCTBUTENBHBIX YUCEN JJIsi CPAaBHEHUS, OKPYTJICHUS M BBIYMCICHHIA,
n300pakaTh JEUCTBUTENIbHBIC YHCJIA TOYKAaMH Ha KOOPJIWHATHON

IpsAMOI

1.2

[IpuMeHATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOAUTh KBAJpaTHbIE KOPHU, MCIOJB3Yysl MpPH HEOOXOAMMOCTH
KaJIbKYJISTOP, BBIIOJHATH MPE0Opa30BaHMsl BBIPAKEHUH, COEpKaIIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucH  OOJIBIIMX W MaJIBIX YHCENI C IIOMOIIBIO

JECSITHYHBIX Apobeli u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHsSTh MOHATHE CTENEeHH C LEeJIbIM IO0Ka3aTejeM, BBIMOJIHATh
npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIUX CTENEHH C IENBIM

IIoKa3aTecjIcM

2.2

BbINONMHATE  TOXJIECTBEHHBIE  MPeoOpa3oBaHUsI  pallMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpPABUJ JACHCTBUM HAJ MHOTOWICHAMHU U




anre0panvIecKuMu Ipo0sIMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUN IS pEIICHUs Pa3IMYHBIX

3aa4 U3 MaTeMaTuKu, CMCKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHelHBbIE, KBaJpaTHbIE YpAaBHEHHMs U pallOHAJIbHbIE
YpaBHEHUs, CBOISAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMs

NEPpCMCHHBIMU

3.2

[IpoBoauTh mpocCTEWllIMEe HCCIENOBAaHUA YpPaBHEHUHM UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/cTaBiIeHUi (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)

3.3

[lepexoguts OT crnoBecHOW  (OPMYTUPOBKM 3amaud K €€
anreOpandeckol MOJENHM C IMOMOILBIO COCTABIICHUS YpaBHEHHS MU
CUCTEMBbl  ypPaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3yibTat

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U X CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCpPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMaTh ¥ HCIOJIB30BATH q)YHKI_II/IOHaJ'IBHBIG IIOHATUA U A3BIK
(TepMHUHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEICIATh 3HAYCHHUE
(GyHKIMU 1O 3HAYEHHMIO apTyMEHTa, OMpPENeNsATh CBOWCTBA (YHKIMU

1o e€ rpaduky

4.2

Ctpouts rpaduku 3eMeHTapHbIX (GYHKIUN BUA:
y=k/x

kix
, Y =X%, y = X%, y = |[X|, onuchIBaTh CBOWCTBA YHUCIOBON (YHKIIHH 1O €€

rpaduky




9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011€r0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIBHBIE U HPPAlMOHAIbHBIE

qucjia

1.2

BoinonusATe apudmeTHueckue IEeHCTBUS ¢ pallMOHAIbHBIMU YUCIAMH,
coyeTasl YCTHbIE M MUCHbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppaluOHAIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHeld ¢ LEJbIMU IOKa3aTelisIMU U KOPHEH,

BBIYUCIIATH 3HAUYCHUSA YHUCIIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OKpyriiTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MPUKUIIKY pe3yabTaTa

BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  MHENMHBIE M KBaApaTHbIE YpPaBHEHMS, YPAaBHEHU,

CBOJALIUECS K HUM, IPOCTENIIINE TPOOHO-pallMOHANIbHBIE YPaBHEHHUSI

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIIACTCS

JIMHEWHBIM

23

Pemate TekcTOBBIE 3a7ayM alreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUS] ypPaBHEHUS WM CHCTEMBl JBYX YPaBHCHHH C JByMs

MNEPEMEHHBIMU

24

[IpoBoauTh mpocCTEWIlIMEe HCCIENOBAaHUA YpPaBHEHUHM UM CHUCTEM
ypaBHEHHMH, B TOM 4UHCIE C MpUMEHEHHEM TIpaduyecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE WU

CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemlate  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApATHBIE  HEPABEHCTBA,
M300pakaTh pelICHHE HEPABEHCTB HA YHCIIOBOW MPSMOM, 3alHCHIBAThH

pemICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars, cucTeMbl JIMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOHAOMIUE KBAaApaTHOC HCPABCHCTBO, I/I306pa)i(aTB PCIICHHUC




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpSIMOﬁ, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcnonn30BaTh HCEPAaBCHCTBA NPpH PCIICHUU PA3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacniosnaBate  QyHKIMM ~ W3yYeHHBIX  BUAOB.  [loka3wkiBaTh
CXEMaTHYECKH PaCIIOIOKEHUE Ha KOOPAMHATHOMN TUIOCKOCTH IpaduKoOB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUu K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (PYHKUUI

3.2

IlokaspiBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOU
IUIOCKOCTU TpaduKkoB GyHKUUN Buaa y = VX, y = |X| U OmMCHIBAaTh

cBoiicTBa (pyHKITUH

3.3

Ctpoutb ¥ H300paxaTh CXeMaTH4YeCKH TIpaduKyd KBaIpaTUYHBIX
(GyHKUIMH, ONUCBHIBATH CBOWMCTBA KBAaAPATHYHBIX (YHKIMHA MO HX

rpadukam

3.4

Pacnio3HaBath KBaapaTW4Hyr0 (YHKIHIO 1O ¢GopMmyne, MPUBOAUTH
MpUMepbl KBAaApaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpun

Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu

4.1

Pacrnio3HaBath apupMeTHYECKy0 U T€OMETPUUECKYIO IPOTPECCHH MPH

Pa3HBIX Croco0ax 3aJaHus

4.2

BbIMONHATE BBIYMCIEHUS C HUCMOJb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U T€OMETPUYECKON MPOrpeccHii, CyMMBbI HEPBBIX N

YJICHOB

43

I/I306pa)l(aTB YJICHBI MMOCICAOBATCIbHOCTH TOYKAMHU Ha KOOpﬂHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCICAOBATCIBHOCTIMU, B
TOM 4YHCJIC 3aJadu U3 peaanOP’I KHU3HU (C HCIIOJIB30BaHHUEM

KaJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna v BIYKACICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIEC, MEPEX0] OT OAHOH (OpMBI 3amucu
1.1 npobert k apyroi. IloHsTHE palMOHAJIBHOTO YHWCIA, 3alHUCh, CPAaBHEHHE,
YIOPSA0YMBaHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue IeiCTBUS C pallMOHATBHBIMH YnciIaMu. Perenue 3amau u3
' peaNbHOM MPaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIlpe/eieHre, IpeodpazoBaHue
' BBIpa)KEHHUI1 Ha OCHOBE OTIPE/IEICHNUS, 3aIMCh OOIBIINX YHCEI
14 [TporeHTsl, 3amuch TPOLEHTOB B BHIE ApoOU U ApoOU B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHON TPaKTUKU
s [IpumeHeHre TOpPU3HAKOB  JE€IMMOCTH, pa3jOXKEHUE Ha  MHOXKUTENIU
' HaTypaJbHBIX YNCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TMpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 AnrebpanyecKue BHIPAXKECHUS
51 IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKCHUS C IIEpeMEHHOM. JlonmycTuMmble
' 3HAYEHHUSI IEPEMEHHBIX
25 [IpencraBneHne 3aBHCHMOCTH MEXIy BEJIWYMHAMH B BHIE (OPMYJIBL.
' Brruncnenus no ¢popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  DPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHN C HATYpaJIbHbIM I10OKa3aTeIeM
5 OpnHowieHbl U MHOrouseHsl. CreneHb MHOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHO>KE€HHE MHOTOYJIEHOB
Y @opMyIbl COKPAIIEHHOIO YMHOXKEHHU: KBAApaT CYMMbI M KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




VYpaBHeHHe, KOpeHb YypaBHEHHS, IpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUIILHOCTb YPaBHEHUI
12 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE IUHEUHBIX YpaBHECHUN
13 CocTaBineHue ypaBHEHUM MO YCJIOBHIO 3aJauyu. PellleHne TeKCTOBBIX 3a/1ad ¢
. MMOMOUIBIO YPABHEHHI
34 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHH C JByMs INEepeMEHHBbIMU. PemieHue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJACTaHOBKH. [IpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIIUN
4.1 Koopaunara Touku Ha mpsiMoi
42 UucnoBbie MpoMeXyTKU. PaccTosiHue MEXay ABYMsI TOUKAaMU KOOPJAMHATHOM
' IpsIMOM
43 [IpsimoyronpHas cuctema kKoopauHaT, ocu Oxu Oy. Abcuucca U opauHATa
' TOYKHM HAa KOOPJIAWHATHOM IJIOCKOCTH
44 [Tpumepsl TpadukoB, 3agaHHBIX (GopMynamu. UTeHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue hynkuuu. I'paduk Gynkuu. CBoricTBa PyHKITUN
4.6 Jlunetinas pyukmus, e€ rpaduk. 'paduk pyHKImm y = [X|
47 ['paduueckoe permieHue JHUHEHWHBIX YpPaBHEHHH H CHCTEM JIMHEWHBIX
' ypaBHEHU U
8 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIepP/KAHUA
1 Yucna ¥ BBIYUCICHUS
11 KBagpatublii kopeHb u3 uuncna. lloHsTHe 00 WppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNUS HPPALUOHATBHBIX YHCET
CpoiicTBa apudMETHYECKUX KBaJIpATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUHN M BBIYHCICHUSM. J|eHCTBUTEIbHBIE
yucna
1.3 CreneHb c 1eNnbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKUCh YUcia




Anrebpanyeckue BbIpaKEHUS

2.1 KBanpaTHblii TpEXUiieH, pa3oKeHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panveckou n1poou
2.3 CrnoxxeHue, BBIYMTaHUE, YMHOXKEHHUE, JACIICHHE allreOpandecKux apooei
2.4 PanronansHbIe BRIpaXKEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyna KOpPHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreiimue npoOHO-pallMOHATILHBIC YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C ABYMs IepeMeHHBIMU. [IpuMepsl pelieHus cucreM
HEJIMHENHBIX YPABHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOI NTEpeMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInneiiHble HEPAaBEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
4 OyHKIUU
il [Tonstue ¢yakuun. OOmacTp ompeneleHWs W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBocTB GyHKIMHU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUN, OTPaKAIONIUX PeaTbHbIE MPOLECCHI
14 @OyHKIIUN, ONMHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOIMOPIUOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7, y = x°
4.6 Oyukuuu y = Vx, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

PaHI/IOHaJ'II)HI)Ie 4quciia, HppalUOHAJIBHBIC YHCJIa, KOHCYHBLIE U OeCKOHEYHEIE

JeCATUYHBIE POOH

MHO€eCTBO IEHCTBUTENBHBIX YHUCEN, JEHCTBUTEILHBIE YHCIA KaK OECKOHEUHBIE

JeCATUYHBIE IpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM

h2 JNEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoii. CpaBHEHHE 1€HCTBUTENIBHBIX
qucen
1.3 Apudmerndeckue AeHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
N3mepenusi, mpubamkeHus, oleHKu. PasMepbl 00BEKTOB OKPYXKAIOIMIETO MUPA,
14 JUINTETILHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh Npubmmkenus. Oxpyrinenue gucen. [Ipukuaka u oneHka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUS C OJTHOW MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHUs ypaBHEHUMH TPETbe U
' YETBEPTOU CTENIEHEW Pa3IOKEeHUEM Ha MHOXKHUTEIN
2.5 Pemenune npoOHO-palinoHaIbHBIX YPaBHEHHUI
2.6 CucreMbl ypaBHEHU I
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
2.8 Pemienue cuctem IByX JTUHEHHBIX YPAaBHEHUH C IBYMsS IEPEMEHHBIMU
0 Pewenne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTEIECHU
2.10 ['padpraeckast mHTEpPHPETALNS CHCTEMBI YPAaBHEHUH C ABYMsI IEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 33724 anreOpandecKumM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBA
2.16 I'padmueckas uHTEpmpeTanuss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs




NEPEMEHHBIMU

3 DyHKIUU

11 KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabGosa, KOOpaWHATHI
. BEPIINHBI 1apadoiIbl, 0Cb CHMMETPUHU TapadoIIbI

3.2 I'padukn Gynakumii y=kx, y=kx+bu ux cBoiCTBa

33 I'paduku pynkuuit y=k/x, y = x*u ux cBoiicTa

34 I'paduku GyHKIMI , ¥ X CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH

al Omnpenenenne U crocoObl 3aaHUsl YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3agaHue
' MOCIIE0BATEIFHOCTH PEKYPPEHTHOU popMynoit u hopMyIoit #-To dieHa

42 Apudmernueckast mporpeccus. Dopmynsl n-ro  wieHa apuPMETHISCKON
' MIPOTPECCUH, CYMMBI IIEPBBIX /YJICHOB

r I'eomeTpuyeckas mnporpeccus. DPopMynbl #1-TO  4WI€HAa T'E€OMETPUUYECKOMN
' MPOTPECCUH, CYMMBbI IEPBBIX /UJICHOB

44 N300pakeHne 4ICHOB apU(PMETHUYECKOM UM TEOMETPHUYECKON MpOorpeccuit
' TOYKAMU Ha KOOPJAWHATHOW MIIOCKOCTH. JINHEWHBINA U 3KCITOHEHIIMAIbHBIA POCT

4.5 CrokHbIE IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMoOro
TpeOoOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0mero oopaszoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHUSAMU: MHOXKECTBO, ITOAMHOKECTBO,
olepanyy HaJ MHOXKECTBAMHM; YMCHHME OIEPUPOBATh IOHATHIAMM:
rpad, cBs3HBINH rpad, AepeBo, IHMKI, NPUMEHSITh WX TMPH PEIICHUH
3aJa4; YMEHHE UCIIOIb30BaTh IpauuecKoe NpeicTaBIeHue MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLECCOB U SBJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHITHSIMH: ONpPEIEICHHEe, aKCHOMa, TeopemMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HaBaTh HCTUHHBIE U JIOXKHbBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHue omnepupoBaTh MOHATUSMHU: HATypallbHOE YHWCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJbHBIX YHUCEN, IPU3HAKU
JeIMMOCTH, 1IeJI0€ YHCIIO, MOJYJh dYHCla, OOBIKHOBEHHas ApoOb U
JecsiTHYHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKuil KBaApaTHBI KOPEHB;
YMEHUE BBINOIHATH JEUCTBHS C 4YUCIaMH, CpaBHUBaThb U
YOOpSAOYMBATh 4YHCIA, NPEACTABIATh YWCIAa HA KOOPAWHATHOU
NpSIMOM, OKpPYIJIATH 4YHUCIA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHHue omnepupoBaTh MOHATHAMHU: CTETEHb C LEJNBIM ITOKa3aTeseM,
apu(MEeTHYECKUI KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETeHH
Oosbllle €AMHUIBI, YMEHHE BBIOJIHATH pPAcYETl 1O (opmysam,
npeoOpa3oBaHUsl LENbIX, JIpOOHO-pAallMOHATBHBIX BBIPOKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa3oKEHHE MHOTOWJIEHa Ha MHOXKUTENH, B
TOM YHCJE€ C HCHOJb30BaHWEM (GOPMYNT pPAa3HOCTH KBAaJpaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALIMOHATIBHBIE YPABHEHUS C OAHON NEPEeMEHHOM, CUCTEMBI
JBYX JIMHEHHBIX YpaBHEHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM UYHCJIE€ IPU PELIEHUU 3a/1ad U3 APYTrux MpeIMETOB
U TIPAaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBath MOHATUIMH: QYHKIHS, Tpaduk QyHKIIUU, HYIU
byHKIUH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMEHbIIEE 3HAUYCHUS
byHKIMNT; yMEHUE OTIepUpPOBAThH MOHATUSIMH: npsiMast
MPONOPIMOHAILHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTuIHas (yHKIIHS,
oOpaTHasi TPOMOPLUOHATBHOCTb, Mapaboia, rumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPadUKH Il ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELIeHHs 3a/a4 U3 JAPYTHX
y4eOHBIX TPEIMETOB M pPEaJbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUIUHAMU

Ymenue OIIepupOBaThH HOHSTHUSMU: [I0CJIEI0BATEIbHOCTb,
apudmernyeckas U TeoMeTpuyeckass  IPOTPEecCUu;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUuH 3a/ad, B TOM 4YHCIEe 3a1ad U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM 4YMCIE HAa IPOLEHTHI,
JIOMM W 4YacTH, JBWXKEHHE, paboTy, LIeHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
CeMEWHbIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKECHHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBaTh MOJYYEHHOE pEIIeHHE U OICHHWBAThH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath HMOHATUAMHU: (UTYpA, TOUYKA, OTPE3OK, MpsAMasd,
7y, JIOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJbHUKH, MPSMOYTOJbHBIA TPEYrOJbHHUK,

Me/naHa, OMCCEKTpUCa M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0O, TNpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymMeHue pemaTh 3aqadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYp U (PaKTOB

10

VYMeHHe omepupoBaTh IOHATHSMU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaUIeIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
yroa MeXIy TpSMBIMH, TEPIEHANUKYISAp, HAKIOHHAS, IPOCKIHS,
nonobue ¢puryp, moo0HbIe TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nogobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue onepupoBaTh IOHATUSAMM: JUIMHA, PpACCTOSIHUE, YIoJd
(BeMIMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IIOLIAMb;
yYMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKpYKaIOIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIUHBI OKPY)KHOCTH U IUIOIIATU Kpyra, oObema
MPSIMOYTOJIBHOTO TapajuIeJIENUIENa; YMEHUE NPUMEHATh NPU3HAKU
pPaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHUS JJIMH, PACCTOSTHUM, IIOIIaAeH

12

YMeHne wu300pakarb IUIOCKHE (QUTYpI W HX KOMOWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB ¥ 3JICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WIIA

CHUMBOJIbHOMY OIIMCAHUTO

13

YMeHue onepupoBaTh MOHATHSAMH:  TNPSAMOYToOjbHash  cHUCTeMa
KOOpJIWHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pElIeHUs 3aJady, B TOM UHCIE M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peabHOM )KU3HU

14

yMeHI/Ie OHepI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
TUarpaMMbl,  TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIEe 3HAYCHHUs, pa3Max YHMCIOBOro Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH




uHpOpMalMIO, MPEJICTABICHHY0 B Tabiuuax M Ha JuarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclO3HaBaTh M3MEHUYUBBIC BEJIWYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue OonepupoBaTh MOHATHAMU: CIy4YalHBIA OMBIT (CIy4aiHbIH
OKCTIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIH HCXO0.)
CIly4allHOTO OIBITa, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAWTb BEPOSTHOCTU CIY4YaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIraHHM30BAaHHOIO Iepedopa M ¢ MCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEAIbHBIX
COOBITHM M SIBJIEHUH, MOHMMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAalOLIEeM MHUPE H B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSIINN H3YUYEHHBIH METON JUISl PELICHHS
3a/la4¥, IPHUBOJUTH NPUMEPBI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEU B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMUCBHIBATH OTACIBHBIE BBIAAIOIIAECA  PE3YJbTaThI,
[IOJIy4YEHHBIE B XOJA€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucrna u BBIYUCTIECHUS

1.1 Harypainbnbie u nensie yucna. [Ipu3Haku Je1MMOCTH HENbIX YUCE

1 OOBIKHOBEHHBIE W JECATHYHBIE  JOpoOM,  TPOLEHTH, OECKOHEYHBIC
' epUOANYECKUE ApOodH

13 PanvonanbHble uncna. Apudmernyeckue Omepaludd € palUdOHaIbHBIMU
' YUCIaMHU

14 JetictButenpHble uyncia. ApudMeTHUYECKHE ONepalud ¢ JACHCTBUTEIbLHBIMHU
' YyHClIaMu

s [TpuOmk€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKHAKA U OIIEHKa
' pe3ynbTata BEIYUCICHUN

2 Anrebpanyeckue BhIpaXKEHUS

2.1 BykBeHHbIe BhIpaykeHHs! (BBIPRXKEHUS C TEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHun

23 MHorouneHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHU. [HenictBus c
' apuMeTHIECKUMU KOPHSIMH HATypaIbHOU CTETICHH
3 YpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie u npoOHO-paloHaNbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4

4 UucnoBble MOCIEeI0BATEIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass u reoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuun. ['padux  dyakoum. OO6macTh
oTpeNieJICHUs 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymn dyakuun. [TpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBl (yHKIMH. Hanbonpinee M HauMeHbllee 3HaueHUE (YHKIMM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsIMOil U MIJIOCKOCTH
6.1 KoopaunaTthaas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 Ux cBoiicTBa
7.2 TpeyroapHuK
7.3 MHOroyroiasHuKu
7.4 OKpYXHOCTb U KPYT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mIocKOCTH
8 BepositHOCTb U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCT
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Marematuka. Anrebpa: 7-ii kmacc: 0a30BBIM YpPOBEHB: Yy4eOHUWK, 7 Kiacc/
Makapeiues FO.H., Munmioxk H.I'., HemkoB K.M. u napyrue; mom pen.
TensikoBckoro C.A., AkunonepHoe oouectBo «M3natensctBo «IIpocBemenuey
Marematuka. Anrebpa: 8- kmacc: 0a30BBIM ypOBEHb: y4eOHUK, 8 Kiacc/
Makapeiues FO.H., Munmiok H.I'., HemkoB K.M. u npyrue; moxm pen.
TensxoBckoro C.A., AkimonepHoe o0uectBo «M3aarensctBo «lIpocBemienue»
Marematuka. AnrebOpa: 9-i1 kimacc: 0a30BbIM ypoOBeHb: y4eOHUK, 9 kiacc/
Makapeiues FO.H., Munmioxk H.I'., HemkoB K.M. u napyrue; mnom pen.
TensikoBckoro C.A., AkunonepHoe oouiectBo «M3narenbctBo «IIpocBemenuey
METOINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Marematuka. AnreOpa: 7-i kmacc: 0a30BbId YpOBEHBb: y4eOHUWK, 7 Kiacc/
Makaperues FO.H., Mungiok H.I'., HemkoB K.M. u npyrue; mom pen.
TensixoBckoro C.A., AkimonepHoe o0uiectBo «M3aarensctBo «lIpocBemienue»
Marematuka. AnreOpa: 8-i1 kimacc: 0a30BbI ypOBEeHBb: y4eOHUK, 8 Kiacc/
Makapeiues FO.H., Munmioxk H.I'., HemkoB K.M. u napyrue; mom pen.
TensikoBckoro C.A., AkunonepHoe oouectBo «M3natensctBo «IIpocBemenue
Marematuka. Anrebpa: 9-ii kmacc: 0a30BBIM ypOBEeHB: yueOHUWK, 9 Kiacc/
Makapsiues FO.H., Munmoxk H.I'., HemkoB K.M. u napyrue; mom pen.
TensxoBckoro C.A., AkimonepHoe o0uiectBo «M3aarensctBo «lIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. IHudpomas oOpa3zoBarenbHas cpena «Skmaccy  DIEKTPOHHBIN
oOpazoBarenbHbI pecypc «Jlomamaue 3amanus. OcHOBHOE oO1iee
oOpazoBanme. Aurebpa», 7-9 «wimace, AO W3mareabcTBO «
IIpoceemeHue. POIII (Poccutickas AJICKTPOHHASA
mkoJahttps://resh.edu.ru/). Mos mkomna.

bubmmoreka IIOKhttps://m.edsoo.ru/
https://uchitelya.com/matematika/

https://urok. Isept.ru/

https://4ege.ru/gia-matematika/
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