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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO 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 NPEJCTABICHUA O NPOUCXOXKACHUU M CYHUIHOCTH anreOpanmyecKux
a0cTpakuuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpHUpOJIe W OOILIeCTBE, POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MIO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
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 JCHCTBUS 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  mpeArnonaraeT  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
IpYTUMHU €ro JUHUSAMH. B Xoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
HOPUXOAUTCS JIOTMYECKH PACCYXkIaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeliax
MaTeMaTH4eCKOro 00pa3oBaHMs U CIOCOOCTBYIOLIME OBJIAJCHUIO 00YyYarOLMMUCA
OCHOB  YHHBEPCAJbHOIO  MaTemMaThdyeckoro s3bika. ConepikaTelbHOW U
CTPYKTYPHOI 0COOEHHOCTBIO ydeOHOro Kypca «AnreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanvie JuHUU «YuCla W BBIYUCICHUS» CIYKUT 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 NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHATHHBIMU ¥ HPPANUOHATBHBIMH YHCIAMH, (HOpPMUPOBAHUEM



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

Copeprkanue AByX anreOpandecKux JIMHAA — « ANTeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaroluxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMAaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus y4eOHBIM MarTepHal 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 pa3BUTHUE  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.

Conepxanne QpyHKIMOHATBHO-TPA(UIECKON JIMHUU HALIETICHO Ha MOJIYy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEIOBAHMs Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B MPHUPOJIE
u oduectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Yy 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 yuyeOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH 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 gaca (3 yaca B Heneno), 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, 3alliCh, 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
BBIPOKEHHUI HA OCHOBE OIpE/eNIeHNUs, 3auch 00apIMX 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 IpsiMas 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 1 MHOTOWIEHbI. CteneHp MHOrowieHa. CioKeHue, BbIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaT pasHoctu. Popmysia pasHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb 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 MEpeMEHHbIMU 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 npsiMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[TpsimoyronbHas cucremMa kKoopauHat, ocu Ox u Oy. Abcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMYITaMHU.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukmus, e€ rpadux. I'paduk Gynkunn
y = [x|. I'paduueckoe pernieHne IMHEWHBIX ypaBHEHUHW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucna v BBIYMCICHUSA

KBanpatubeiii kopeHb u3 uucia. [loHstue 00 uUppaMOHATBLHOM YHUCIIE.
JlecsTuunble TPUOIKEHUST HppAIMOHATBHBIX yrcen. CBolicTBa apu(MEeTHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPEe0oOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSAM. [[€MICTBUTEIbHBIC YUCTIA.

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

AnreOpandeckue BRIpaKCHUSIAJTe0pandecKue BbIpaKeHust

KBagpaTHbii  TpEXuieH, pas3ioKEHME  KBAAPATHOIO  TpEXwieHa Ha
MHOKHTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMICTBO 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 uHTEpIIpeTalvs YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEeHHBIMHU. lIpuMmepnl pemienus cucreMm
HEJIMHEWHBIX YPABHEHU C IByMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE 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€ rpaduxy. IIpumeps
rpagukoB QyHKIIHHI, OTpaKAIOMIMX PeaIbHbIE MTPOLIECCHI.



OyHKIMY, 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

PannonanpHpie 4ncna, UppallMOHAIBHBIE YHCIIa, KOHEYHBIE U OECKOHEUHBIE
JecsITUUHbIe ApoOu. MHOXKECTBO IEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIe aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JICUCTBUTEIIBHBIX YHCENI U KOOPAUHATHON MPSMOU.

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

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

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. Pellienre ypaBHEHN M, CBOAAIIMXCS K JIUHEWHBIM.

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

Pemenune npoOHO-panMoOHaNbHBIX ypaBHEHMU. PellieHue TEKCTOBBIX 3azad
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
VHTEPIPETALAsl 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'papuyeckas MHTEpIpETalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYyMs
IIEPEMEHHBIMH.

OyHKIMNPYyHKUUHA

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

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



Yucnosele  mociaenoBaTEIbHOCTUYUMCIOBBIE  MOCTIEA0BATEAbHOCTH M
nporpeccun

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKkyppeHTHOH popMyioit u hopMyJIol 1-To YIeHA.

Apudmernueckass U reoMmerpuueckas nporpeccuu. Qopmynbl n-ro 4djieHa
apu(pMeTHYeCKOl U TeOMETPUUECKOM MPOrpecCcrii, CyMMBI TIEPBBIX 7 YJICHOB.

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



INVIAHUPYEMBIE PE3VYJIBTATBI 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:

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

2) rpaskIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IPaKIaHCKOro oOuecTBa (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:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJSl YCHEHIHOW Mpo¢ecCHOHAIbHON
NESATEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHHUEM MHIUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS 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
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHUEHTAallUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
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 MATEMAaTHKU U MAaTEeMAaTHYE€CKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWA MHpA, OBJIAJEHUEM IPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATrOMOTyYHA:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECAX CBOErO
3I0pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQJIAaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryispHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO 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 COXPAHHOCTH OKpPYXKAloOLIEHl cpeapl, IMJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rI100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMATBHOM M NMPUPOIHOM
cpeabI:

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

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM 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
IPUHUMAEMble pelIeHUusT U AeUCTBUs, (OPMYyIHpPOBATh U OLCHUBATh PHUCKU U
HOCNEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:

e BBIBJISATH M XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMyIUpOBaAThH
ONpEJCICHUSI  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KjaccuduKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPa3OBHIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIE W OTPUIIATENIbHbIC, €IUHUYHBIC, YAaCTHbIE U OOIIHE,
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
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaThb AapryMEHTALUI0, [PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOUpaTh Croco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUICHMs, BBIOMpaTh HauboNee NOAXOMAIMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeHCTBUA:

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

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

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHHS U BBIBOJBI IO pe3yJIbTaTaM
POBEAEHHOTO HAOJIOICHNUs, UCCICIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

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

Pa6ora ¢ unpopmanmeii:

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

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

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMamMi, WHOM Trpadukod U uX
KOMOMHAIIUSIMU;

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

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHA:



BOCIpUHUMATh M (OPMYJIHUPOBATh CYKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a91, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3ybTarT;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaEMOU TEMHI,
npo0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE 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  KOMAHIHOM W
WHANBUAYAIbHONH palOOThl TpHU pEIICHWH YYeOHBIX 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 YHHBeEpCcaJbHbIe Yy4eOHbIe 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(pOpMaLIUU.

CaMOKOHTpOJIL, IMOIUOHAJIbLHbIN NHTE/JIEKT:

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

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSTENBCTB, HAWACHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH MOCTABICHHON LIeTn
U YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUS WU HEJIOCTHXKEHUS 1IEJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INNPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 Kjacce OOy4YArOMIMICS MOJYYHUT CIEAYIOIINE
peIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrimonHsaTh, coueTass yCTHBIE W THUCHBMEHHBIE TPHEMBI, aprU(PMETUUECKUE
JEUCTBUS C pallMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexonuTe OT OnHOM (POPMBI 3aUCH YUCEN K Apyro (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
JaCTHOCTHU B 0€CKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHUBATH W YIIOPSIIOYMBATH PAITMOHALHEIE YHCTIA.

OKpyrasTh yKcIIa.

BrIMOTHATE IPUKHUIIKY U OLIEHKY pe3yJIbTaTa BRIYMCICHUHN, OTICHKY 3HAUYCHUN
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJIsIMH.

[IpumeHATh  TPU3HAKK  JCIUMOCTH, PA3IOXKEHHE HA  MHOXHUTEIHU
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3aJa4H, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPIUUOHAIBHOCTbIO BEIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PelIeHUs 3a/lady ¢ Y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BremmonHsaTe  mpeoOpa3oBaHWsS — IEJIOTO  BBIPAKEHHS] B~ MHOTOWICH
MPUBEACHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOIro4leHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3ioKEHUE MHOTOYIEHOB HAa MHOMUTEIH C IOMOIIBIO
BBIHECEHUsI 32 CKOOKM OOIIEro MHOXHTEIN, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (OpPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsTh npeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATHHON MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMU TIOKA3aTEIsIMUA IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMs U HEPABEHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, MPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METO/IbI IPU PEIICHUH JIMHEUHBIX YpaBHEHUN U UX
CHUCTEM.

[Ton6upate mnpuMepbl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, HPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pewate cuctemsl 1ByX JTMHEHHBIX YPaBHEHU C ABYMs IEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBnsiTh W peniaTh JMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHUM II0 YCIOBHIO 3aJayd, HWHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIN pE3yJIbTaT.

DyHKIUU

N306paxxath HA KOOPAUHATHOW MPSMOM TOUKH, COOTBETCTBYIOLIME 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
aNreOpandecKoOM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku IUHEHHBIX QyHKIMK. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTD, BpeMSl, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalU3a WHOOpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(DOPMAIUIO U3 TpadMKOB PeaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadaJdbHBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YHCell AJsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHM, N300pakaTh ACHCTBUTEIbHBIC
YUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumeHsaTh TOHSATHE apU(METUYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpAaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBAJpaTHbIE KOPHU, HCHOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OONBIIUX M MaJbIX YHCET C MOMOMIBIO JECATUYHBIX
npobeit u crenenei uncna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM  [0Ka3aTeJeM, BBIMOIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAILUX CTEIIEHH C LIEJIBIM MOKa3aTeJIeM.

BrIMOMHATE TOXIIECTBEHHBIC MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUJI ICHCTBUI HAJl MHOTOUJICHAMH U aJIreOpanyecKuMu APOOsSIMHU.

PackianbiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs pa3IMyHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEiHBIC, KBaJpaTHBIC YpaBHEHUS W pPAIMOHAILHBIC YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[TpoBouTh mpocTeiine uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHNEM TpaduuecKnX MpeacTaBlieHnid (yCTaHABIMBATh, UMEET
JV ypaBHEHWE WM CHCTeMa YpaBHEHUH pEIICHUsS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CiOBECHON (HOPMYIMPOBKM 3ajauu K €& anreOpanyecKoi
MOJIEI C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4H MOJYYCHHBIN pe3ynbTar.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPABHEHWS, OIICHKH,
pelaTh JIMHEWHbIE HEPaBEHCTBA C OJHOW MEPEMEHHON M HMX CUCTEMBI, /1aBaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[ToHnMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBHBIC TIOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu IeMEeHTApHBIX PYHKINN BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydarOmIMICS TOJNYYHUT CIEAYIOIINE
pEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHALHEIE M HPPAIMOHABHBIC YHCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS C  pallMOHATBHBIMH  YHCIIAMH,
coyeTras YCTHbIE M IIMCbMEHHbIE TPUEMBI, BBIMIOJHITH BBIYUCICHHUS C
UppalMOHATBHBIMH YHCIIaAMHU.



HaxonuTte 3HaueHuss CTeneHEW C LEAbIMUA MOKA3aTesIMA W KOPHEW,
BBIYHCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHCHUS, YPABHEHUsS, CBOIALIMECA K
HUM, TPOCTEHIITNE APOOHO-PAITMOHAIEHBIE YPABHCHHSI.

Pemrate cucrtemsbl IBYX JIMHEWMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3ajayM ajareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MpPOCTENIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX mpeacTaBlieHuil (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HMEET, TO CKOJBKO, W
npouee).

Pemiats nuHeliHblE HEpPAaBEHCTBA, KBAaJApPATHbIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABCHCTB HA YHUCIOBOW NPSIMOM, 3aMUCHIBATH PEIICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCIIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKUIMHA

Pacnio3naBath (yHKUMM W3y4eHHBIX BHJIOB. [loka3piBaTh cXxeMaTHYECKU

pacrojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB (YHKIMM BUa: ¥ = kx, y
=kx+b y=kix y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUH K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth U HM300pa)kaTh CXEMATHUUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUH 10 UX rpadukam.

Pacno3HaBaTh KBaJpaTHUuHyr0 QYHKLUIO 110 (OpMyJie, IPUBOJIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3sHaBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO IPOTPECCUU IIPU
pasHbIX CIOCO0AX 3a7aHMsl.

BbINONHATE BBIUMCIEHWS C HUCHOJB30BaHHMEM (OpPMYNT n-ro 4ieHa
apu(MeTHyecKo U TeOMETPUUECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBl MOCJIEIOBAaTENIbHOCTY TOYKAMH HA KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEA0BATEIBHOCTIMU, B TOM
quCclie 337aud U3 pealbHON KU3HU (C MCIONIb30BAaHUEM KaJbKYIATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIuKuCieHUs. ParmonanbsHbIe )5 1 bubnuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [JOK
2 Anrebpandeckue BoIpaKeHUS 27 1 hitps://m.cdsoo.ru/ 7415590
but6mmoreka [JOK
3 ¥ PABHEHIS I HEpaBeHcTBa 20 ! https:/m.edsoo.ru/7£415b90
but6mmoreka [JOK
4 K . D 24 1
OOpAMHATH 1 rpaduKi. PyHiIH https://m.edsoo.ru/7f415b90
bubmnoreka [IOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchbl
but6mmoreka [JOK
1 q .K 1
ucia v BeuuciaeHus. KBajparHueie KOpHU 5 hitps://m.cdsoo.ru/ 741 7af
) Yucna u BerancneHus. CTENeHb ¢ HeIbIM 7 bubnuoreka [JOK
moKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUSI. 5 | bubnmoreka [JOK
KBanpatubliii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKCHHS. 15 1 bubmuotexa [JOK
AnreGpanueckas ApooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 but6mmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHHUs 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/7f417af8
bubmnoreka [IOK
8 DyHKUKH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? DyrKupy. HucnoBbIE GyHKIMA ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Tosroperne i 060bmerne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

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 bubnuotexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnmoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBbI 14 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
> YHKHHIH 6 https://m.edsoo.ru/7f419d08
Bbu6mmoreka [JOK
6 4 15 1
HCTOBBIC HOCTEAOBATEILHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 18 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

JlaTa
H3y4YeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

IlousaTue panuoOHaJIBbHOI'0 YucCjia

Apudmernueckre IeHCTBUS C
paMOHAIBHBIMH YHCITAMH

Apudmernueckre IeHCTBUS C
panroHaIbHBIMU YUCIIAMH.
CraproBasi JTUarHocTUka

Apudmernueckue TeUCTBUS C
pallnOHaJIbHBIMU YUCJIaMHA

Apudmernueckue TeUCTBUS C
panroHaTFHBIMHU YUCIIAMH

Apudmernueckne IeUCTBUS C
panroHaTbHBIMU YUCIIAMH

CpaBHeHue, ynopsaounBaHue
paIOHATIBHBIX YKCE

CpaBHeHue, ynopsounBaHue
paIOHATIBHBIX YHCE

CpaBHeHue, ynopsg0uMBaHue
palMoHANBHBIX YHCENT

10

CreneHb ¢ HATypaTbHBIM
MoKazaresnem

but6mmoreka [JOK
https://m.edsoo.ru/7f4211de

11

Crenens ¢ HaTypaJIbHBIM

bubmuoreka [IOK




oKa3aTeyieM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATypalbHBIM bu6nuorexa [JOK
oKa3aTeyieM https://m.edsoo.ru/7f42154¢
13 Crenensb ¢ HATYpaJIbHBIM bubnmoreka [JOK
II0Ka3aTeyieMm https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypaJIbHBIM
MoKa3aTeineM
15 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEATbHOM MPaKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLIEHTHI U3 PeaIbHOM MPaKTUKU
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JpOOH,
MIPOLIEHTHI U3 PEATbHOU MPaKTUKH
18 Pemienrie oCHOBHBIX 3a/1a4 Ha JpoOH,
MIPOLIEHTHI U3 PEATbHOM MPAKTUKH
19 [Ipu3Haku JeTUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIN HATypaJIbHBIX YUCEIl
20 [Tpu3Haku JeMUMOCTH, PA3IOKCHHUS
Ha MHOYKUTEJIH HATypPaIbHBIX YUCEI
)1 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH
” Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPONOPIMOHATBHOCTH
” Peanpnbie 3aBucumoctu. [psmas u
oOparHast MPOMOPIHOHATEHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH
25 KonrtponbHast pabora o Teme




"PanoHanpHbIe unciia'

but6mmoreka [IOK

26 byKBEHHbIE BHIpaKEHHS https://m.edsoo.ru/7f41feec
27 DopmyIisl
28 DopmyIibl
29 [Tepemennsbie. [lomycTrMbIe 3HAYCHUS
MEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPKEHHH, PACKPBITHE CKOOOK 1 Bubmorexa HOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOTIOOHBIX CIaraeMbIX
[Ipeo6pa3oBanre OYKBEHHBIX
31 BLII)pamI;HHﬁ, pacxpzlline CKOOOK 1 bubmorexa [IOK
https://m.edsoo.ru/7f41fd70
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPKECHHH, PACKPBITHE CKOOOK 1
MPUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, paCKpBITHE CKOOOK U
MPUBEICHUE TTOIOOHBIX CIaraeMbIX
14 CBolicTBa CTENEHH C HATYpaTIbHBIM bu6nuorexa [JOK
oKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka [JOK
I0Ka3aTeyiemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmoreka [JOK
oKa3aTeyieM https://m.edsoo.ru/7f4218be
but6mmoreka [JOK
37 Mrororert https://m.edsoo.ru/7{42276e
38 MHorouseHsl bubnmoreka [JOK




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

19 CnoxxeHue, BBIUUTAHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOWIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 CroxeHne, BBIYUTaHUE, YMHOKEHUE but6mmorekxa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIUUTAHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOWIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKpaALIEHHOTO bu6nuorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpAIEHHOTO bubnmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLEHHOTO bubmuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f424¢c12
46 @opMyIIbI COKpaALIEHHOTO bu6nuorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f424{d2
47 dopMyIbl COKpAIEHHOTO bubnmoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 Paznoxenre MHOTOWICHOB Ha bubmuoreka [IOK
MHOXUTEIIN https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOrO4JIEHOB Ha bubmuoreka [JOK
MHOXUTEIIN https://m.edsoo.ru/7f4237fe
50 PasnoskeHne MHOrO4IeHOB Ha bubnmoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4239de
51 Paznoxxenue MHOro4wieHOB Ha
MHOXUTEIN
52 KontponbHas paboTa mo teme




"AnreOpanyeckue BbIpaxeHus"

YpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHUI
JIuneitHoe ypaBHEHUE C OJTHOU
54 MEPEMEHHOM, PEIIEHUE JTUHEUHBIX
YpaBHEHUI
JInHeliHOE ypaBHEHME C OHOM
55 HepeMeHHO}I;II,) pelenne HHHHefIHBIX bubmorexa [IOK
. https://m.edsoo.ru/7f420482
YpaBHEHUU
JInHeliHOe ypaBHEHME C OHOMI
56 IIEPEMEHHOM, pelIeHNe TMHEUHBIX
YpaBHEHUI
57 Pemenue 3a7a4 ¢ moMoIib0 bubmuoreka [JOK
YPaBHEHMM https://m.edsoo.ru/7f42064¢
58 Pemenue 3agad ¢ moMoIpro bubmuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3agad ¢ moMoIpio bubmuoreka [IOK
YpPaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3a7a4 ¢ MoMoIIbI0 bubmuoreka [JOK
YPaBHEHMM https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHME C IBYMs bubnmoreka [JOK
MepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢32
6 JIuneitHOe ypaBHEHUE C IBYMS bubmuorexa [JOK
MIEPEMEHHBIMH H ero Tpaduk https://m.edsoo.ru/7f427e8a
CucreMa IByX JTMHEUHBIX YPaBHCHUH bubmuoreka [JOK
63
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEUHBIX YpaBHCHUH




C AByMs IICPCMCHHBIMU

CucreMa IByX JTMHEUHBIX YpaBHCHUH

65 C IByMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPaBHCHUH
C IByMS IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUM bubmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU Bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenue cucrem ypaBHEHUI
7 KontponbHas paboTa mo teme bu6nuorexa [JOK
"JIuneitnpie ypaBHEeHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsmoi bubmorexa [IOK
https://m.edsoo.ru/7f41de76
bu6nuorexa [JOK
7 HHCII0BBIC MPOMEHKYTIKH https://m.edsogru/7f41dff2
75 UucnoBbie TPOMEKYTKU
76 Paccrosinue Mvexc;[y I[BE’MSI TOYKaMHU
KOOPAMHATHOU MPSMOM
77 Paccrosinne Mexay A1ByMs TOUKaMU
KOOPAMHATHOU MPSMOK
78 [IpsiMoyronbpHas cucteMa KOOpAUHAT bubnmoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbpHas cucTeMa KOOpAUHAT bu6nuorexa [IOK

Ha INJIOCKOCTHU

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




20 [Tpumeps! rpaduKoB, 3a1aHHBIX Bbubmuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41¢8a8
21 [Tpumeps! rpaduKoB, 3a1aHHBIX bu6nuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpaduKoB, 3aJaHHBIX
dhopmynamu
23 Urenue rpaukoB pealbHbIX bubmuorexa [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
%4 Urenue FpEl(I)I:IKOB peaJIbHBIX
3aBUCHMOCTEMN
bu6nuorexa [JOK
83 Howsthe ynicuitn https://m.edsogru/7f4lef06
86 I'paduk pysaxmmm
. . bubnmoreka [JOK
87 Crolictsa Qyricui https://m.edsocl)_.[ru/7f41f078
. . bubnuorexa [JOK
88 CroficTea Qynuii https://m.edsogru/7f4lf 1fe
N bu6nuorexa [JOK
89 Jlumeiinas gynicuns https://m.edsoErW7f427282
. bu6nuorexa [JOK
20 Jlunieiiias gymkus https://m.edsogru/7f427412
91 [TocTpoenue rpaduka TuHEHHON bubnuorexa [JOK
byHKIMN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKIIIN
93 I'padux pynkunm y =[x|
94 I'paduk pynakmm y =[x|
95 KonTponbHas pabota mo Teme bubnmoreka [JOK




"Koopaunats! u rpadpuku. OyHkmn”
/ Beepoccuiickast mpoBepoYHast
paborta

https://m.edsoo.ru/7f41£50a

96 HroroBas koHTpoOINbHAs padoTa / ) bu6nuorexa [JOK
Bcepoccuiickas mpoBepoudHast pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX TOHATHI U

97 METOJOB Kypca 7 Kjacca, 00001IeHne 1
3HaHUU
[ToBTOpEHNE OCHOBHBIX TOHATHI U

98 METOOB Kypca 7 Kjacca, 00001IeHne 1 bubmorexa [IOK

Hu yp ’ B https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
99 METOJOB Kypca 7 Kjacca, 00001IeHne 1 bubmorexa [IOK
Hu P ’ B https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHH U

100 METOJIOB Kypca 7 Kiacca, 0000IIeHne 1
3HaHUU
[ToBTOpEHNE OCHOBHBIX TOHATHI U

101 METOJIOB Kypca 7 Kiacca, 0000IIeHne 1 bubamorexa [TOK

I[v yp ’ B https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX OHATHI U
102 METOJOB Kypca 7 Kjacca, 00001IeHne 1 Bubmorexa HOK
Hu yp ’ B https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




8 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHBbIE
°
Jlj;-n Tewa ypoxa Bcero Konrpoakusie  Ipakrueckue fd[:;:eﬂl/lﬂ :gg)al;zzl;feﬂbﬂme
padoTsbI padoThI pecypen
1 KBanpaTHblii KOpeHb U3 UuCIiIa 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsaTHe 06 MppaOHAIEHOM YHCIIE 1 Brbmrorexa LIOK
https://m.edsoo.ru/7f42caaa
JlecsiTHuHBIE TPUOTUKCHUS
3 HMppalUOHAIIBHBIX yucell. BxogHou 1
KOHTPOJIb.
4 JlecsiTuuHbIe TPUOTUKEHUS |
VMPPALMOHATIBHBIX YNCET
JleicTBUTEIbHBIE YHCIIA 1
CpaBHeHHE IEUCTBUTEIbHBIX YHCEI 1
CpaBHeHME AEHCTBUTEIBHBIX YHCEI 1
g Apudmernueckuil KBapaTHBIN 1
KOpEHb
9 VYpaBHeHue BUaa X* = a 1
10 CaoiicTBa apumMeTuIecKux 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBa apupMETHIECKUX 1 bu6nuorexa [JOK
KBaJPAaTHBIX KOPHEHN https://m.edsoo.ru/7f42d862
[TpeobpazoBaHe YUCTOBBIX
12 BBIPAXXEHU, COAEPIKALLNX 1 bubmmorexa LHOK

KBaJIpaTHbIE KOPHU

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




[TpeoOpa3oBaHUe YHCITOBBIX

13 BBIPAYKEHHI, COJIEPIKAINX bubmorexa [JOK
p » CoepKall https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHUe YHCITOBBIX
14 BBIPOKEHUM, COAEPKAIINX bubmorexa HOK
P > colepatt https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeobpazoBaHre YUCTOBBIX
15 BBIPOKEHUM, COAEPKAIINX Bubmorexa HOK
P > colepatt https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CrteneHsb C 1eNbIM MoKazaTeaeM Bubmorexa HOK
i https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YKCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YACTHIL JI0 bu6nuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOLIECCOB B
OKpY>KarollleM MHUpe
13 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [JOK
OoKa3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C LIEIBIM bubnmoreka [JOK
MMOKAa3aTeyieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENIEHH C 1IEJIBIM bubnmoreka [JOK
MOKa3aTeJIieM https://m.edsoo.ru/7f435648
71 CBOMCTBa CTEIEHH C IEIbIM bubmuoreka [JOK
OoKa3arejieM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHU C LIEJIBIM bubnmoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuiieH




24

KBanpatsblii TpéxuineH

25 Paznoxxenue kBapaTHOrO bu6nuorexa [JOK
TPEXUIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnosxxenune kBagpaTHOro bubnmoreka [JOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/742fd38
KonrtponsHast pabora o Temam
27 "KBanparnsie kopHU. CTeneHu. bubmorexa [IOK
KbaapaTHbIii Tpexaen” https://m.edsoo.ru/7f42ec80
bubnmoreka [JOK
28 Anrebpatieckas ApoOk https://rn.edsoj)_.[ru/7f430382
JlonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXO/ISIINX B
anreOpanvyecKkre BEIpaKeHUs
JlonmycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anreOpanvyecKkre BEIpasKeHUs
31 OCHOBHO€E CBOMCTBO bubmuoreka [IOK
anredpandecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubnmoreka [JOK
32 Cokpametiite 1poGeit https://m.edsocl)_.[ru/7f430a8a
. bu6nuorexa [JOK
33 Coxpauerne apobeit https://m.edsogru/7f430f44
. bubnuorexa [JOK
34 Coxpauene apobeit https://m.edsogru/7f430f44
35 CnoxeHune, BBIYUTaHUE, YMHOKEHUE but6mmoreka [IOK
U JIeNICHHEe alireOpandeckux apooei https://m.edsoo.ru/7f43128¢c
16 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnmoreka [JOK

U JIeNICHHEe alreOpandeckux apooei

https://m.edsoo.ru/7f4315¢c0




37 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnmoreka [JOK
U JIeNICHHEe alreOpandeckux apooei https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE but6mmoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f431a20
[IpeobOpazoBaHme BhIpaXXKEHUH,
39 coJiep KallMX alareopandecKue bubmorexa LHOK
Fleprat p https://m.edsoo.ru/7f43259c¢
npodu
IIpeoOpa3oBanue BEIpaKEHUH,
40 cop e nI:a X anred znqecxne bubmmorexa [IOK
Fleprat p https://m.edsoo.ru/7f432736
npodu
[IpeoOpa3oBaHue BEIPAKEHMIA,
41 cop e xlc)a UX anared I;.I/I‘-IGCKI/IG bubmorexa [IOK
Fleprat p https://m.edsoo.ru/7f432736
npodu
4 KonrtponsHast pabora o Teme bu6nuorexa [IOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
but6mmoreka [JOK
4 K
3 BAfpATHOC ypaBHEHHE https://m.edsoo.ru/7f42eela
44 HenomHoe kBagpaTHOE YpaBHEHUE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 HenomHoe kBagpaTHOE YpaBHEHUE bubmorexa LIOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBaIpaTHOIO bu6nuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 dopmyiia KOpHEH KBAJIPaTHOTO but6mmoreka [JOK
YpaBHECHUS https://m.edsoo.ru/7f42f3t6
43 dopmysa KOpHEN KBapaTHOTO bubmuorexa [JOK
YpaBHECHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmuorexa [JOK




https://m.edsoo.ru/7f42{ef0

bubmuoreka [IOK
30 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMXCA K bubnmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5 Pemenue ypaBHeHUH, CBOASIINXCS K bubmuotexa [JOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme qpoOHO- bu6nuorexa [JOK
palOHAILHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue qpobHO- bubnmoreka [JOK
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f432bbe
55 Penienne TeKCTOBBIX 3a/1a4 C bubmuoreka [JOK
IMOMOILBIO KBAaJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Pernienne TeKCTOBBIX 3a7a4 C bubnuoreka [JOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnmoreka [JOK
"KBanparubie ypaBHEHUA" https://m.edsoo.ru/7f43012
JInHeliHOe ypaBHEHUE C IBYMs
58 MIEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI PELICHUS] YPABHEHUM B
LEJIBIX YUCIIAX
JInHeliHOe ypaBHEHUE C IBYMs
59 NIEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI PELICHUS] YPABHEHUH B
LEJIBIX YUCIIax
JIuHeltHoe ypaBHEHHE C ABYyMS
60 NIEPEMEHHBIMH, €T0 rpaduK,

IIPUMEPBI PELICHNUS YPAaBHEHUN B




OEIbIX YHCIIaX

61

Pemenue cucrem AByX JIMHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C JBYMS IEPEMEHHBIMHU

63

Pewenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMs IEPEMEHHBIMU

64

[Tpumepsl pemieHust cucteM
HEJIMHEUHBIX YPABHEHUN C JBYyMS
[IEPEMEHHBIMU

65

[Tpumepsl pemieHust cucteM
HEJIMHEHNHBIX YPAaBHEHUH C IBYMSI
MepeMEHHBIMU

66

I'paduueckas MHTEpIIpETAIUS
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUM C
IBYMsI IEpEMEHHBIMU

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

67

I'paduueckas MHTEpIIpETAIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUM C
IBYMsI IEpEMEHHBIMU

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

68

Penrenne TeKCTOBBIX 3a7a4 €
IIOMOILIBIO CUCTEM YPABHEHUI

69

Perrenyie TEKCTOBBIX 3a7a4 C
IIOMOILIBIO CUCTEM YPABHEHUI

70

Perrenyie TEKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YPaBHEHUI

71

YucaoBbie HCPAaBCHCTBA U UX




CBOMCTBA

YucaoBwie HEpaBCHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOM NTepeMEeHHON
74 JIuHeliHbIE HEPABEHCTBA C OJHOU bu6nuorexa [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bu6nuorexa [JOK
MIEPEMEHHOM U UX pelIeHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJHOU
MIEPEMEHHOM U X pelIeHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C bu6nuorexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TMHEUHBIX HEPABEHCTB C bu6nuorexa [JOK
OJIHOM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U X PEIICHUE
N300paxeHune penieHus THHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubamorexa [TOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
N3o0pakeHune pemeHus THHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha bubamorexa [TOK
p . . https://m.edsoo.ru/7f42c9¢4
YUCJIOBOU MPSAMOI
KontponbHas paboTa mo TeMam
82 "HepasenctBa. CucteMbl
ypaBHEHUN"
bubmuoreka [IOK
83 [TousiTne KIUH
Pymru https://m.edsoo.rw/7f433¢12
84 OO6macTh onpeaesieHus] © MHOYKECTBO but6mmoreka [JOK




3HAaYeHUH QYHKIIUU

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

85 Crioco0wI 3amanust GyHKITAN
86 I'padux pyHKIMN
Q7 CaoiicTBa pyHKINU, UX
oroOpakeHHe Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIHIT
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX peaTbHbIC TPOIECCH
OYHKIMH, OMUCHIBAIOIIUE MPIMYIO U
90 06};;Tiy10’ Hponopun:;anbfile o bubamorexa [TOK
SaBUCHMOCTH, X rpadhHKi1 https://m.edsoo.ru/7f434bbc
91 ['unepbona
bubnmoreka [JOK
92 Tnnepbona https://m.edsoj)_.[ru/7f4343e2
bubnmoreka [JOK
93 Ppaduic byttt y = x* https://m.edsocl)_.[ru/7f434572
OyHKIMU y =X%, y=x>, y =YX,y =
94 Ix ty?p:(bwfecxo,e};eme;{ie 7 bubmorexa [IOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM YpaBHEHUM
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Beepoceniickas mpoBepodHas https://m.edsoo.ru/7f4371aa
paborta
HTorosast KOHTpOJIbHAs padboTa /
96 Bcepocculickas npoBepoyHas bubmorexa [TOK

paborta

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




[ToBTOpEHNE OCHOBHBIX OHATHI U

97 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHH U
98 METOJO0B KypcoB 7 U 8 KJIacCOB 1 Bubmorexa LIOK
g P . ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATHI U
99 METOJO0B KypcoB 7 U 8 KJIacCOB 1 Brbmrorexa HOK
A P . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATHI U
100 METOJIOB KYpCOB 7 ¥ & KiIacCoB 1 Brbmrorexa HHOK
A P . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATHI U
101 METOJIOB KYpCOB 7 ¥ & Ki1acCoB 1 Bubmuorexa IOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITUH U
102 METOJ0B KypcoB 7 U 8 KJIacCOB 1 Bubmzorexa IOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KosnuyecTBO 4acoB

Bcero

KonTposabHbie
padoTsbI

IIpakTuyeckue
padoThI

JlaTa
H3y4YeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

PamuonansHBIC YKCHa,
HppalMOHATLHBIE YHCIa, KOHEYHBIC U
OECKOHEUYHBIC ACCATUYHBIC APOOH

MHOKXeCTBO JIeHCTBUTEIIHHBIX YHCE]T,
IefiCTBUTENILHBIE YHCIIA KaK
OECKOHEUYHBIE JIECATUYHBIC IpoOH

BzaumHO 0gHO3HAYHOE COOTBETCTBHE
MG)KI[y MHOKECTBOM I[CflCTBPITﬁJIBHBIX
Ypcel 1 MHOKECTBOM TOYEK
KOOPAMHATHOM npsiMoii. BxogHo#
KOHTPOJIb

CpaBHeHUE NeHCTBUTEIBHBIX YUCEIL,
apudmeTnyecKue AeUCTBUS C
JeHCTBUTEIILHBIMU YHCIIAMHU

[TpubnuxEHHOE 3HAUCHNUE BETHUNHBI,
TOYHOCTb MPUOIIMKEHUS

OkpyrieHue uncen

Oxpyrienue yucen

[Ipukuaka v OlleHKa pe3yIbTaTOB
BEIYHCIICHUN

[Ipuknaka v OlleHKa pe3yIbTaTOB
BEIYHCIICHUN




JInnelinoe ypaBHeHue. Pemenue

Bbubmunorex IIOK

10 ypaBHEHUH, CBOJSIIMXCS K JTUHEHHBIM https://m.edsoo.ru/7f43bf66
1 JInnelinoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOASAIIMXCS K JINHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
12 ypaBHEHUH, CBOJAIIMXCS K bubnnorexa LIOK
KBaJpATHEIM https://m.edsoo.ru/7f43c542
KBanpatHoe ypaBHeHHUE. Pemenue
13 ypaBIfeHHﬁ, Cy]fo,I[ﬂIl[I/IXCSI K buGnnorexa LIOK
KBAXpATHBIM https://m.edsoo.ru/7f43c542
14 bukBagpaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl perienust ypaBHEHUM
16 TPEThEil U YETBEPTOM CTETICHEN
Pa3yIoKEHUEM Ha MHOXKHUTEIIN
IIpuMmeps! perieHus: ypaBHEHUN
17 TPEThEN U YETBEPTOU CTENEHEN
pa3yIoKEHUEM HAa MHOXKHUTEIIN
13 Pemienne npoOGHO-paIOHATIBHBIX bu6nuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-panmoHaIbLHBIX bu6nuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToBBIX 3a1a4
anreOpanvdecKuM MeTOA0M
71 Pemenue TekcToBBIX 3a1a4

anredpandeckuM MEeTOA0M




Pemenne TeKCTOBBIX 3a1a4

22
anreOpanvdecKuM METOA0M
” KonTtponsHas pabora o teme
"VpaBHEHHUsI ¢ OTHOM epeMEHHON"
24 VYpaBHeHHE ¢ IByMS IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHuUe ¢ IByMSs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 CucremMa AByX JIMHEHHBIX y‘I.)aBHeHI/If/'I
C ABYMsI IEPEMEHHBIMU U €€ PEIICHUE
7 CucreMa IByX JTUHEUHBIX yPaBHeHI/Iﬁ
C ABYMsI IEPEMEHHBIMU U €€ PEIICHUE
28 CucremMa AByX JIMHEHHBIX y‘I.)aBHeHI/If/'I
C ABYMsI IEPEMEHHBIMH U €€ PEIICHUE
29 CucremMa AByX JIMHEHHBIX y‘I.)aBHeHI/If/'I
C ABYMsI IEPEMEHHBIMH U €€ PEIICHUE
Pemenue cucrteM B aBHEHUI,
30 OIHO U3 KOTOPBIX HH}II{XeIEAIgoe, a apyroe bubmorexa [IOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenue cucrem aB aBHECHUIA,
31 OIHO U3 KOTOPBIX nn}l;xegoe, a apyroe bubmorexa [IOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENEHU
Pewienne cucreM 1ByX YpaBHEHUH,
32 OZHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOH CTENEHU
Pemenue cuctem AByX ypaBHEHHI,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe

— BTOpPOH CTENEHU




I'paduueckas uHTEpHIpETALIUSI

34 CHCTEMbl YPAaBHEHUI C IBYMS
EPEMEHHBIMU
35 Pemenue TekcToBBIX 3a1a4
areOpanyecKuM crocodoom
16 Pemrenyne TeKCTOBBIX 3a71a4
anredpanvecKuM crocooom
17 KoHnTtponbHas pabota 1mo Teme
"Cucrembl ypaBHEHUN"
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 YucnoBble HEPABEHCTBA U UX bu6nuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIunHeiiHble HEpaBEHCTBA C OJJHOU bubmuorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeliHbIE HEPABEHCTBA C OXHOU bu6nuorexa [IOK
MIEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f43af08
4 JIvHeitHbIe HEpaBEHCTBA C OJHOM bu6nuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PELICHHE
44 CucTtembl TUHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
45 CucreMbl TUHEMHBIX HEPABEHCTB C
OJHOI MEPEMEHHOM U X PELICHHE
46 KBaznpaTHble HEpaBEHCTBA U UX bubmuorexa [JOK
pemeHne https://m.edsoo.ru/7f43b098
47 KBanparnubie HepaBeHCTBa U UX bubnmoreka [JOK




pelieHue

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

KBanparHbie HepaBeHCTBA U UX

but6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBeHCTBA U UX
pelieHue
50 KBanpaTHbie HEpaBeHCTBA U UX
perieHue
['paduueckas maTEpIpETALIMS
51 Hspg)BeHCTB u CHCTSMI;ep:BeHCTB c Bubmrorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
['paduaeckas maTEpIIpEeTALIHS
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTtponsHas pabota o teme
"Hepasencrna"
54 KBanpatuunas dyskius, e€ rpadux u bu6nuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBaaparnunas pyukimms, e€ rpaduk u bu6nuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpaduk u bubmuotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPITUHBI bubnuorexa [JOK
napaboIIbl, OCb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6omna, KOOpAUHATHI BEPITUHBI bu6nuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboma, KOOpAWHATHI BEPIIMHEI bubmuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapaboJIbI https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOpAMHATHI BEPUTUHBI bubnmoreka [JOK




napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

https://m.edsoo.ru/7f43a3le

[TapaGosna, KOOPAUHATHI BEPIIMHbI

but6mmoreka [IOK

61 napaboIIbl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a526
6 [TapaGosna, KOOPAUHATHI BEPIIMHbI
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI
63 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
64 I'padpuku dynakmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'padpuku dynaxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'padpuku dynakmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'padpuku dynaxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTtponsHas pabora o teme bu6nuorexa [IOK
"Oyakuun" https://m.edsoo.ru/7f43ab84
70 ITonsTHE YKCITOBOM bubmuoreka [JOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue nocae10BaTeIbHOCTH
71 peKyppeHTHOU popMyIion n bubmorexa [TOK
. https://m.edsoo.ru/7f43ebda
dbopmMyI10ii n-TO YiIeHa
7 Apudmernueckas u reoMeTpuIecKas bubmuorexa [JOK
[porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas U TeOMeTpUICCKas bubnuorexa [JOK

HpOrpeccuu

https://m.edsoo.ru/7f43{f3b4




74

DopMyIIbl N-TO 4ICHA
apuMeTUIECKON U TEOMETPUUECKON
MPOTPECCHi1, CYMMBI IEPBBIX N
YJICHOB

bubmuoreka [IOK
https://m.edsoo.ru/7f43f58a

75

DopMyIIbl N-TO 4iICHa
apuQMEeTHIECKON U TeOMETPHIECKON
MPOTPECCHil, CyYMMBI IEPBBIX N
YJICHOB

bubmuoreka [IOK
https://m.edsoo.ru/7f43ef2¢c

76

DopMyIIbl N-TO 4ICHA
apuMEeTHIECKON U TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

77

DopMyIIbl N-TO 4ICHA
apuMEeTHIECKON U TeOMETPHUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43{72¢

78

®opmyJibl N-TO WieHa
apuMEeTHIECKON U TeOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHne 4IeHOB
apuMEeTHYECKON U TeOMETPHIECKON
IIPOrpECCUi TOUKaMH Ha
KOOPAWHATHOW INIOCKOCTH

80

N3o0pakeHne 4IeHOB
apuMeTUIECKON U TEOMETPUUIECKON
IIPOrpECCUi TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHENHBII U DKCIOHEHIINATILHEIN




poct

82 CioxHbBIE TPOIIEHTHI bubmmorera [IOK
https://m.edsoo.ru/7f43fe0e
bubmuoreka [IOK
83 CAOKHBIC TPOLCHTEI https://m.edsoo.ru/7f4401a6
84 KonTtponpHast pabota o teme bubmuotexa [JOK
"YucnoBble MOCIEA0BATEIHLHOCTH" https://m.edsoo.ru/71440418
[ToBTOpEeHME, 0000IIIEHNE U
CHCTEeMaTU3alus 3HaHUH. 3aImch,

85 CpaBHEHUE, ACHCTBUSA C
JEHCTBUTEIILHBIMH YHCITAMU,
YUCIIOBAs TPsSIMast
[ToBTOpEeHME, 0000IIIEHNE U

86 cucremarusanus 3Hanuil. [IpoueHTsl,
OTHOIICHHUS, TPOTIOPITUU
[ToBTOpEeHME, 0000IIIEHNE U

87 cHUCTEMaTH3alusI 3HaHUH.
Oxkpyrienue, npuOIMKeHue, OleHKa
[ToBTOpeHnue, 0600IIeHNE U

28 cucreMarusanus 3HaHuil. Pemienue bubnmoreka [JOK
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443b12
crocobom
[ToBTOpeHue, 0600IIeHNE U

29 cucreMarusanus 3HaHuil. Pemenue bubnmoreka [JOK
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443cd4
crocobom

90 [ToBTOpenue, o6odIIeHNE U bubmuorexa [JOK

cucTeMaTu3alug 3Hauui. Pentenue

https://m.edsoo.ru/7f443fea




TEKCTOBBIX 3a71a4 apU(PMETUUECKIM
CIocoooM

[ToBTOpeHue, 0600IIeHNE U
cHUCTeMaTU3alus 3HaHUM.

but6mmoreka [JOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEHME, 0000IIIEHNE U

90 CHUCTEMAaTU3alIMS 3HAHUH. bubmuoreka [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7{444364
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEeHME, 0000IIIEHNE U

93 CHCTEeMaTH3alMs 3HAaHUH. bubmuoreka [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE U

94 CHCTEeMaTH3alMs 3HAaHUH. bubmuoreka [JOK
[IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEHME, 0000IIIEHNE U

95 cucTtemMaTu3anus 3HaHui. OyHKINU: bubmuoreka [JOK
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII
[ToBTOpEeHME, 0000IIIEHNE U

96 cucreMarusanus 3HaHui. OyHKIHUM: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7{444144
byHKIHHA
[ToBTOpeHnue, 0600IIeHNE U

. bubnmoreka [JOK
97 cucTtemMaTu3anus 3HaHui. OyHKINY:

MOCTPOEHKE, CBOMCTBA N3YYEHHBIX

https://m.edsoo.ru/7f44516a




byHKIII

98

[ToBTOpEeHME, 0000IIIEHNE U
cucremaTusauus 3HaHui. OyHKIHU:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIII

but6mmoreka [JOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpEHME, 0000IIIEHNE U
cHUCTEMaTu3alsI 3HaHUH.
I'paduueckoe penienne ypaBHeHUH U
UX CHCTEM

but6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEHME, 0000IIIEHNE U
CHUCTEMAaTU3alysI 3HaHUH.
['padpuaeckoe pereHue ypaBHEHUH 1
UX CUCTEM

101

HroroBast koHTpOIbHAs paboTa

102

O00011eHUE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KJIACC

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, COZIEpKaINX OOBIKHOBEHHBIC U JACCATHYHBIC TPOOH

1.3

[lepexoauTe oOT oOmHOW (QOpPMBI 3amUCH YUCET K  JIPyrou
(mpeoOpa3oBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, 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-OPUEHTHPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILIEHHEM BEJIMYHMH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHUH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJIbTaThl pELIEHUs 3axad ¢
Y4ETOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonp3oBath anredpandyeckyr0 TEPMHUHOJOTHIO M  CHMBOJIHKY,

IPUMEHSATH €€ B Mpoliecce OCBOSHHs y4eOHOro Marepuasia




2.2

Haxomuts 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

SHAYCHUAX MMECPCMCHHBIX

23

BreimoaHATh npeo6pa30BaHH;1 [EJIOTr0 BBIPAXCHUA B MHOTI'OYJICH

MpPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BBINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYWICHA Ha
MHOTOWJIEH, NPUMEHATh (OpPMYJbl KBaJapara CyMMBl M KBajpara

pasHOCTH

2.5

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

pUMeHEeHUs HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh mpeodpazoBaHUsI MHOTOUJICHOB JIJISl PELIECHUS PAa3IMYHBIX

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

[IpumensaTh rpaduueckue METOAbl TMPU  pEIICHHH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupate 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 JTUHEMHBIX YPAaBHEHUM 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

Crtpoutsb rpaduku IuHEHHbIX QyHKUUNA. CTpOUTh TpapuK QYHKIUHU Y

= [x]

4.4

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

CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOoThI

4.5

Haxoauts 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 W BBIYMCICHHIA,
n300pakaTh JEUCTBUTENIbBHBIC YHCJIA TOYKAMHW Ha KOOPJIWHATHOMN

IpsAMOI

1.2

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

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEU

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 BHIPAKEHUI ISl PEIICHUS PAa3TMYHBIX

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 JByMs

NEPpCMCHHBIMU

3.2

[IpoBoauTh mpocCTEWIlIME HCCIENOBAaHUS YpPaBHEHUH 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

[lepexomuth OT clnoBecHOM  (QOpMyITHpPOBKM 3amadyd K  e€
anreOpanvyeckol MOJIENH C TMOMOIIBIO COCTABIICHUS YpaBHEHUS WIIU
CUCTEMBl YPaBHCHUI, WHTEPIPETUPOBATh 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 MX 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

BoinonHATe apudmeTHueckue NEeHCTBUS C pallMOHATbHBIMU YHCIAMH,
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

OxpyrisiTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITH MIPUKUIIKY 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 JMHEHWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIIACTCS

JIMHEWHBIM

23

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

MNEPEMEHHBIMU

24

[IpoBoauTh mpocCTEWIlIME HCCIENOBAaHUS 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, KBAJApPATHbBIE  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

3Ha4eHU K03()(PUIIMEHTOB, OMMMCHIBATH CBOWCTBA (QYHKUUIH

3.2

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

cBoiicTBa (pyHKITUH

3.3

Ctpoutb ¥ H300paxaTh CXeMaTH4YeCKH TIpaduKd KBaIpPaTUYHBIX
(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 apupMeTHYECKyI0 U F€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 BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIEC, MEPEX0] OT OAHOH (OpMBI 3amucu
1.1 npobert k apyroi. IloHsTHE palMOHAJIBHOTO YHWCIA, 3alHUCh, CPAaBHEHHE,
YIOPSA0YMBAHUE PALIMOHAIBHBIX YHCE
1o Apudmernueckue IeiCTBUS C pallMOHATBHBIMH YnciIaMu. Perenue 3amau u3
' peaNbHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIlpe/eieHre, IpeodpazoBaHue
' BBIpa)KEHHUI1 Ha OCHOBE OTIPE/IEICHNUS, 3aIMCh OOIBIINX YHCEI
14 [TporeHTsl, 3amuch MPOLEHTOB B BHE ApoOU U ApoOU B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHON MTPaKTUKU
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  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHN C HATYpaJIbHBIM I1OKa3aTelIeM
5 OpnHowieHbl U MHOrouseHsl. CreneHb MHOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHO>KE€HHE MHOTOYJIEHOB
Y @opMyIbl COKPAIIEHHOIO YMHOXKEHHUS: KBAaAPaT 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 IMHEUHBIX YpaBHEHUN
13 CocTaBineHue ypaBHEHUM MO YCJIOBHIO 3a7a4yu. PellieHne TeKCTOBBIX 3a/ad ¢
. 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 KOOPJIWHATHOM
' IpsIMOM
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opaAMHATA
' TOYKHM HA KOOPJWHATHOM IJIOCKOCTH
44 [Tpumepsl TpadukoB, 3agaHHBIX (GopMynamu. UTeHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue hynkuuu. I'paduk Gynkuu. CBoicTBa 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 1enbIM MoKaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3alKUCh YKcia




Anrebpanyeckue BbIpaKEHUS

2.1 KBanpaTHblii TpEXUiieH, pa3IoKeHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panveckou n1poou
2.3 CrnoxxeHue, BBIYMTaHNE, YMHOXKEHHUE, JCIICHHE alTeOpandeckux 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 337124 anreOpandecKuM CrocoooM
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, ONUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOMOPIUOHAIbHBIE
' 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 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCIECHUS
. PanponanbsHble uMcla, MppalMOHANIbHBIE YHCNA, KOHEYHbIE U OECKOHEUHbIE
’ JIECSITUYHBIE TPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, IeHICTBUTENbHbIE YUCIa KaK OECKOHEUYHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM
’ JIEUCTBUTENIbHBIX YHCEN U KOOPAUHATHOM NpsMoil. CpaBHEHUE IEMUCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEILHBIMU YUCITAMH
W3mepenus, npubimxenus, oueHkd. PazMepsl 00BEKTOB OKPYXKAIOIIET0 MUpA,
14 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmkeHus. Okpyrienue uncen. [Ipukunka u oneHka
Pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIINXCS K JIMHEHHBIM
2.3 KBangparnoe ypaBHeHue. Perenue ypaBHeHH, CBOIAIIMXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHus ypaBHEHMH TPETbe U
' YETBEPTOU CTENIEHEW Pa3IOKEeHUEM Ha MHOXKHUTEIN
2.5 Pemenune npoOHO-palinoHaIbHBIX YPaBHEHUI
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpauK
2.8 Pewenne cucreM IByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Pewenne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 ['padpraeckast mHTEpPHPETALNS CHCTEMBI YPAaBHEHUH C ABYMsI IEPEMEHHBIMH
2.11 Pemienne TeKCTOBBIX 3a/1a4 alre0pandecKuM crocooomM
2.12 Yucnosble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienne cucreM ITMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckas mHTepnpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

NEPEMEHHBIMU




DyHKIMU

KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabosa, KOOpaWHATHI

>l BEPIINHBI 1apadoiIbl, 0Cb CHMMETPUHU TapadoIIbI

3.2 I'paduku ynkuuit y=kx, y=kx+b n ux cBoiicTsa

33 I'paduku Qynkuuit y=k/x, y = x° u uX cBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH

al Omnpenenenne U crocoObl 3aaHsl YUCIOBBIX MOCIIEI0BATEILHOCTEH. 3agaHue
' NIOCJIEI0BATEIbHOCTU PEKYPPEHTHOM (hopMysoit U popMyInoit n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeTHUECKO
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YICHOB

r I'eomeTpuyeckas mnporpeccus. DPopMynbl #1-TO  4WiI€HAa T'E€OMETPUUYECKOM
' MIPOTPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

44 N300paxkenne uneHOB apuMETHYECKOH U TEOMETPUYECKOW Mporpeccuit
' TOYKAMU Ha KOOPJMHATHOM MIOCKOCTHU. JINMHEWHBINA U SKCITOHEHIIMATBHBINA 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, TPUMEHATh WX IMPH 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 yCITyT, HAJIOTH, 3a7]a4i U3 00JIaCTH YIpaBIEHUS JIMYHBIMU U
CeMEWHbIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKECHHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
UCCIIEIOBaTh MOJYYEHHOE pEIIeHHE U OICHHWBAThH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath MOHATUAMHU: GUTYpA, TOUYKA, OTPE3OK, MpsAMasd,
7y, JIOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJbHUKH, MPSMOYTOJbHBIA TPEYrOJbHHUK,

Me/naHa, OMCCEKTpUCa M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0O, TPSIMOYTOJIBHHMK, 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 (HUTYp, 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
paBEHCTBA 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 U OJICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

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 UHCJIE 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  MPeoOpa3OBBIBATH




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

OKPYKaIOIIeM MUPE

15

YMeHue OomnepupoBaTh IMOHATHAMU: CIy4alHBIH 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 OpPraHHM30BAaHHOIO 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 JKU3HU, PACIIO3HABATH IIPOSIBICHUE 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 COAEPXKXAHUA, IIPOBEPAEMBbIX 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
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. Anrebpa: 7-i ki1acc: 6a30BbIi ypOBEHb: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox penakmuei TenaskoBckoro C.A. AKIIMOHEpHOE 00I1IECTBO
«3narenserBo «lIpocBemienue»

» Maremaruka. Anredpa: 8-i kimacc: 6a30BbIi YPOBEHB: yUeOHUK; 16-¢
usnanue, nepepadoranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U.
ap.; nox penakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»

» Maremartuka. Anrebpa: 9-it kiacc: 0a30BbIi ypOBEHb: yUeOHHK; 15-¢€
usnanue, nepepadboranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U. u
ap.; mox penakmueit TensskoBckoro C.A. AKITMOHEPHOE OOIIIECTBO

«M3narensctrBo «lIpocBemieHne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



