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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
MIPOJIOJDKEHUS 00pa30BaHUs M B TIOBCEIHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuU: «Yucaa u BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THUX CoaepKaTelbHO-METOIMYSCKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHHMBEPCAJIBHOTO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMM «YucCia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JTATbHEHIIET0 MU3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HWPPAUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIE. 3aBEpPUIEHHWE OCBOCHHSI YHCIIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001eMy 00pa30BaHHMIO.



Copeprkanue AByX anreOpandecKux JIMHUA — « AJreOpandecKue BhIPAKEHUSD
U «YpaBHECHHsI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JeMOHCTPUPYET 3HAUYCHUE MAaTEMATHKHA KaK
S3bIKA JUISI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJICTICH, OMHMCAHHS TPOIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHus anredpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JIeAYKTUBHBIX paccyxaenuid. [Ipeobpa3oBaHne CUMBOIBHBIX (POpM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUsI, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.
Copeprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTIMCAHUS M UCCIICIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIHUXCA
YMEHUS UCTIOIh30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HopMupoBaHHe
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.
CornacHo ydeOHOMY TIUIaHy B 7 Kjaccax H3ydaeTcsi Y4YeOHBIM Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICPIKAHUS:
«Uucna © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.
Ha usydenue yueOHOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kjacce —
102 4gaca (3 yaca B Hegemo), B 8 kimacce —102 gaca (3 gaca B Hegenmo), B 9
kiacce — 102 gaca (3 yaca B HeeIiO).



COAEPXKXAHUE OBYUEHUA
7 KJIIACC

Yucia v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroi. IloHATue panMoOHaNBHOrO 4YHCNA, 3alUCh, CPABHEHHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEAeNieHue, NpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPEIEIEHUs, 3aIUCh 00bIIMX yuce. [IpouenTsl, 3anucey
IPOIEHTOB B BHUJE ApoOU U JpoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsmMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucienus mo ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoliCTBa CTENEHH C HATyPaAJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHOrouwieHa. CiaoKeHre, BBIYUTaHUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHUE C JABYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByx
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PemieHue cucrem ypaBHEHUU
cnocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C IOMOIIbBIO
CUCTEM YPaBHECHMM.

DOyHKIUU

Koopaunara Touku Ha npsiMoil. YncnoBble TPOMEXKYTKHU. PaccTosiHne MexIy
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.



[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeidl. [lomstue ¢ynkmun. ['padux
bynkuuu. CoiicTBa pynkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'paduueckoe perieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb W3 uncia. [loHATHEe 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UpPAITMOHATBHBIX yucen. CBoWCcTBa apuhMEeTHUECKIX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM IOKazaTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJuiredOpanyecKue BbIpaKeHUA

KBampaTHbiii  TpEXuieH, pas3loKEHHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JICHHE alreOpandeckux ApoOeH.
PannonanbHble BBIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsl IE€PEMEHHBIMHU. lIpumMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux dynkuunu. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TPOIECCHI.

@DYHKIMU, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOIMOPIHOHATBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



9 KIIACC

Yucnaa v BIYMCICHUSA

PannonanpHbie 4ymMcia, UppallMOHAIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEeHHME JIEWCTBUTENIbHBIX 4HCEN, apuU(PMETUUYECKUe JEUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatHoe ypaBHeHue. [IpumMmepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoOpauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-To ujeHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300paxeHne 4YIe€HOB apUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHMEM MHTEpeca K NPOUNUIOMY M  HAacCTOSIIEMY POCCHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro o0IlecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ady
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKWM3HM JIJISl YCIENMIHON MpodeccruoHaTIbHOM
NESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOU TPAEKTOPUH 00Opa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUH, PaCCYXKICHHUN, YMEHUIO BUICTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTAlMed B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOIIEeCTBa, MOHMMAaHUEM MATEMaTUYECKOM HAyKH Kak CQepbl YeJI0BEYECKOU



JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH JUIsl Pa3BUTHUSL LUBUIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKUA U MATEMAaTHYECKOW KYJIbTYPOU KAK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOM
JIEeSITETLHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJIYYus:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUM MU pelICHUs 3aa4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HX BO3MOXKHBIX MOCJIEACTBUM ISl OKPYXKAIOWIEW Cpeabl, OCO3HAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTeH UX pelICHHUS;

8) ajanTanus K U3MEHSAIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€PE3 MPAKTUUYECKYIO I€ITEIBHOCTh, B TOM YHCJIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble 1ornueckue aAefcTBU:

e BBIBIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBATH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECJIOXKHBIC J0Ka3aTelbCTBA
MaTeMaTH4ecKnX (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPHUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOAAIUA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUSA,
dbopMyIHpOBaTh BOIMPOCH], (DUKCUPYIOIIHUE IPOTHBOpPEUHE, IpodIIeMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (OpMHUPOBAThH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIUI0, MHCHHCE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE 10  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

BBIOMpaTh GopMy TpeAcTaBiIeHUS HHPOpMAUU € WLUTIOCTPUPOBATH
perraemMbie 3aa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl u ux
KOMOMHAIUSIMHU;

OIICHMBATh HAAEKHOCT, WH(OOPMAIMU TI0 KPUTEPHUSM, TPEII0KCHHBIM
YYHUTENIEM WIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIeHUs 3a7jaBaTh BONPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMATh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLIEHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKCHUS UM HEJOCTUKCHUS I1EJIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSTH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aIUCH YHUCEN K APYroil (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CJaraeMsiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHKsl MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 33]a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA



Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI0 YPAaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpadUK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATe M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN Pe3yJIbTar.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJbl, 3aAlIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTENIBHBIX
YyCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh JCHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npo0eit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs



[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
npeo0pa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM 4YHCJI€ C IPUMEHEHUEM T'paUUYECKUX MPeACTaBICHUN (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIA C TIOMOIIBK) COCTABIICHUS YPAaBHECHUS WM CHUCTEMBI YpPaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpadUuecKyr0 WUTIOCTPALIMI0 MHOXKECTBA PELICHUM HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUU IO 3HAYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 37€MEeHTapHBIX (QYHKIMA BUAA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
dbyHkiuu no e€ rpaduxy.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiCs TOIYyYUT CIICAYIOIIHE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIIbHBIC YUCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
codeTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBHINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHWsl CTENEHEW C LEIbIMU IO0KAa3aTeNs MU M KOPHEW,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yJbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA



Pemlare JiMHEMHBIE M KBAaApPATHBIE YPAaBHEHMS, YPAaBHEHUs, CBOMSIIMECH K
HUM, IPOCTENIINE APOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cucrtemsl NByX JIMHEWHBIX YPAaBHEHUU C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHAaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nMHENHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJOB. llokas3piBaTh cxemMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUU KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaJpaTHuHy0 QYHKIUIO 10 (opMyIie, MPUBOIUTH MTPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

Pacnio3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 TMPOrpEecCHH MpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbINONHATE  BBIUMCIAEHUS C UCHOJb30BaHUMEM (opMyn N-ro 4jieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4YieHbl MOCJEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qyclie 3a7aud U3 pealbHON KU3HM (C UCIOIb30BAaHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTHH).






TEMATHYECKOE IINTAHUPOBAHHUE

7 KITACC
Ha3Banue paznena | KoinuyectBo | OcHOBHoOe cojiep:kaHue OcHOBHBbIE BH/bI 1€SITEJILHOCTH 00Y4YaI0LIUXCS DJIeKTPOHHbBIE
(Tembl) Kypca 4acoB (undposbie)
o0pa3oBaTejbHbIEe pecypchl

Yucna u 25 ITonsATHE panMOHAIBHOTO CucreMaTM3UpOBaTh U 000ralIaTh 3HAHUSA 00 Bu6muotexa [JOK
BBIYMCIIEHUS. yucia. ApudMETHIECKUE OOBIKHOBEHHBIX M JECATHYHBIX JAPOOSIX. https://m.edsoo.ru/7f415b90
PanmonanbHble JeUCTBUS C CpaBHMBATB U YNOPSI0YHBATH IPOOH,

yucna paloHaIbHBIMU YHCIAMU. | IPe0Opa30BbIBas MPU HEOOXOTUMOCTHU AECITUYHBIC

CpaBHenue,
yHopsiI0YUBaHUE
palMoOHATBHBIX YHCEIL.
Crenenb ¢ HATYpaJIbHBIM
IMOKa3aTelIeM.

Pemrenne ocHOBHBIX 3a7a4
Ha JIpo0u, MPOIEHTHI U3
peanbHOM MPaKTUKU.
[Ipu3naku genumocty,
paziioKeHue Ha
MHOKUTEIIN
HaTypaJIbHbIX YUCEI.
PeanpHbIC 3aBUCHMOCTH.
[Ipsimas u oObpaTHas
MPOTOPITMOHATBPHOCTH

IpoOu B 0OBIKHOBEHHBIEC, 0OBIKHOBEHHBIC B
JIECSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB.

IIpumeHsATH pa3HOOOpPa3HbIE CIIOCOOBI U IPUEMBI
BbIYMCJICHNSI 3HAYEHUH IPOOHBIX BbIPAKEHMH,
coJiep>Kaux OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH:
3aMEHSTh MTPU HEOOXOIUMOCTH JECATUUHYIO IPOObH
OOBIKHOBEHHON U OOBIKHOBEHHYIO I€CATUYHOM,
MIPUBOJIUTH BhIpaXkeHHE K (popme, Haubosee
yIOOHOM AJIs1 BEIYKCICHHH, TPeoOpa3OBhIBATh
JTPOOHBIE BBIPAXKEHHUSI HA YMHOXKEHHE U JIETICHUE
JECSITUUHBIX Ap00Oeii K NEHCTBUAM C LIEIbIMU
YUCJIAMH.

IIpuBoauTH YKcI0BbIC U OYyKBEHHBbIE IPUMEPbI
CTENEHU C HATypaJIbHBIM MOKa3aTeneM, OOBICHSS
3HAQUYEHMS] OCHOBAHMSI CTETIEHU U MOKa3aTes
CTEIEHH, HaXOAUTh 3HAUCHHS CTETIeHel B1aa an (a
— m000e palroHaATbHOE YHUCII0, N — HaTypalbHOE
YHUCIIO0).

IloHuMAaTh CMBICIT 3aMKUCH OOJBIINUX YHCEN C
TTOMOIIIBIO JECATUIHBIX APOOCH U CTEeTIeHeH uncia
10,

NPUMEHSATH UX B PEAIbHBIX CUTYaLIUsX.
IIpuMeHSITH NpU3HAKK JIETUMOCTH, PA3JIOKEHUE Ha



https://m.edsoo.ru/7f415b90

MHOXKHUTEJIN HaTypalIbHBIX YHCE.

PemaTh 3a1aum Ha 4acTH, IPOLIEHTHI, TPOIIOPITUH,
Ha HaxOJXKJIeHHWEe apo0u (MPOIEHTa) OT BEIMYUHBI U
BEITMYHHEI 110 €€ IpoOu (MIPOLICHTY), ApoOu
(mporieHTa), KOTOPbIN COCTABISIET OIHA BEJIMYKHA OT
JIPYTOH.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JINYHBIC
peLIeHHs], 3aITUCH PEILICHUH TeKCTOBBIX 3a/1a4.
Pacno3HaBaTh U 00BSACHATD, OIUPAsCH HA
OTIpeIeNICHUs, IPSIMO TPOTIOPLIMOHATBHEIE U
00paTHO MPONOPIUOHATIBHBIE 3aBUCUMOCTH MEXKIY
BEJTMYMHAMU; MPUBOAUTH MPUMEPBI dTHX
3aBUCHMOCTEH U3 peagbHOr0 MUpPa, U3 IPYTHX
y4eOHBIX TIPEAMETOB.

PemaTh npakTHKO-OpUEHTUPOBAHHBIC 33/1a4H Ha
JpoOU, POLEHTHI, IPSIMYIO U OOPATHYIO
MPOTNOPIMOHAIBHOCTH, TPONOPITUU

Aaredpanueckue
BBbIPaKeHUsI

27

BykBeHHbIE BBIpa)KEHHUS.
IIepemeHHEbIE.
JlonmycTtumele

3HAYEHUS TIEPEMEHHBIX.
DOpMyIIBL.
ITpeoOpaszoBanue
OYKBEHHBIX BBIPa’KEHUH,
pacKkpeITHE CKOOOK U
MPUBEICHNE TTOT00HBIX
cllaracMblX.

CBoiicTBa CTENEHU C
HaTypaJIbHbIM
ITOKa3aTeNEM.
MHmuorounensl. CioxeHue,
BbIUUTAHUE, YMHOKEHUE
MHOT04JIEHOB. POpMyIIBI
COKPAIIEHHOTO
yMHOKeHUs. PaznoxxeHnue

Ognagers anredpandyeckoil TEPMUHOIOTHEN U
CUMBOJIMKOH, IPUMEHATH €€ B IIPOLIECCE OCBOCHUS
y4ueOHOro Marepuarna.

HaxoauTts 3HaueHNs1 OYKBEHHBIX BBIPQKEHHI TIPH
3aJJaHHBIX 3HAYEHUSIX OYKB; BBITIOIHATH BBIYMCICHHS
1o opmymam.

BbInoaHATH ipeo0pa3oBaHUs IETOTO BEIPAKCHUS B
MHOTOYJIEH NMPUBEIEHUEM MTOJIOOHBIX CaraeMbIX,
PacKpBITHEM CKOOOK.

BbINoHATH YMHOXKEHHE OTHOWIEHA HA MHOTOWIEH
Y MHOTOYJICHAa HA MHOTOUWICH, IPUMEHSATh
(bopMyITBI KBa/IpaTa CyMMBI U KBaJIpaTa pa3HOCTH.
OcyuecTBJISATH Pa3I0KEHHEe MHOTOWICHOB Ha
MHOKHUTEIH MTyTEM BBIHECEHHS 32 CKOOKH 00IIero
MHOYUTEJIS, TPUMEHEHHS (POPMYJIIBI Pa3HOCTH
KBaJIpaToB, (hOPMYJI COKPAIIEHHOTO YMHOXKEHHSI.
IIpumensTs nmpeoOpazoBaHuEe MHOTOUWICHOB IS
pELICHUS pa3IMYHBIX 3324 U3 MATEeMaTHKH,

bu6anoreka LIOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90

MHOI'O4JICHOB Ha

CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTHUKH.

MHO>KUTEIIN 3HAKOMMTBCS € MCTOPHEH Pa3BUTHsI MATEMaTUKU
YpaBHeHnus u 20 VYpaBHeHue, npaBuia PemaTe MHEHOE ypaBHEHUE C OJHOMN bubnuotexa [JOK
HepaBeHCTBa npeoOpa3oBaHus IIEPEMEHHON, https://m.edsoo.ru/7f415b90

YpaBHEHMS, NpUMeHsIsl MPaBHJIa [IEPeX0/a OT UCXOIHOTO

PaBHOCHJIBHOCTD YPaBHEHUS K paBHOCUJILHOMY €My 00Jiee IpOCTOro

YpaBHEHUU. BUIA.

JInneliHoe ypaBHEHHUE C IIpoBepsATh, ABIACTCA 1M KOHKPETHOE YHCIIO

OJTHOM MepEeMEHHOM!, KOPHEM YpaBHEHHUS.

pellIeHne JIMHEHHBIX IHopoupars npuMepsl ap YKCE, SBISIOMINUXCS

ypaBHeHUH. Pemenue pelleHreM JIMHEHHOT0 YPaBHEHUS C IBYyMs

3ajad C [IEPEMEHHBIMH.

MIOMOILBIO YPaBHEHUH. CTponTh B KOOPIMHATHOM MJIOCKOCTHU Tpaduk

JluneiiHoe ypaBHEHHE C JMHEMHOI0 ypaBHEHUS C IByMsI IEPEMEHHBIMY;

JBYMs IEPEMEHHBIMU U €T0 | MOJIb3YsICh IpadMKOM, NPUBOAUTH NPUMePbI

rpaguk. pellIeHns ypaBHEHUS.

Cucrema nByx nuHeiiHbIx | HaxoauTh pemieHne CUCTEMBI IBYX JIUHEHHBIX

YpaBHEHUH C IBYMs YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMHU.

IIEPEMEHHBIMH. CocTaBasTh U pelmIaTh yPaBHEHNUE WIH CUCTEMY

Pemenue cucrem YpaBHEHUH IO YCIIOBUIO 3a/1a4M, HHTEPIPETUPOBATH

ypaBHEHM criocoOoM B COOTBETCTBUU C KOHTEKCTOM 33a4y MOJyUYEHHBIN

MIOJICTAHOBKH U CIIOCOOOM | pe3ynibTar

CIIOKECHHUSI
Koopaunatsl 24 Koopnunata Ttoukum Ha | M300paxkaTh Ha KOOPAMHATHOMN NPSAMOI TOUKH, bubmuoreka [JOK
¥ rpaduKH. npsiMoit. Yuciiosslie COOTBETCTBYIOIIHE 3aJaHHBIM KOOpAWHATAaM, Jydd, | https://m.edsoo.ru/7f415b90
OYHKINH MpoMeXyTkH. PaccTosiHMe | OTpe3Kku, MHTEpBaJbl; 3aIUChIBATh UX Ha

MEXIY IBYMs TOUKaMHU
KOOPJIMHATHON MPSIMOIA.
[IpsmMoyronbHas  cucrema
KOOpJAWHAT Ha INIOCKOCTH.

[Tpumepsr rpaduxos,
3a/IaHHBIX dbopMynamu.
UreHue

rpadukoB peaTbHBIX
3aBUCUMOCTEHN.

anreOpanvdeckoM si3bIKe.

OTMedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO
3aJlaHHBIM KOOPJUHATAM; CTPOUTH TpaduKu
HECJIOKHBIX 3aBHUCHUMOCTEH, 3aJaHHbIX (hopmylaMH,
B TOM YHCJIE C TIOMOIIBIO U(PPOBBIX JTA0OPATOPUI.
IIpumeHSATH, U3y4YaTh NPEeUMYLIECTBA,
HHTEPNpPeTHPOBATH rpaduueckuii crocod
MpEeICTaBICHUS u aHanW3a  pa3HOOOpa3HOM
*u3HeHHOW wuH(popManuu. (OcBaMBaTh TOHSATHE



https://m.edsoo.ru/7f415b90
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[Tonstue byHKIHH.
I'padux byHKIMN.
CaoiicTBa
GyHKIHH.
Jlunerinas byHKIHS.

[Toctpoenue rpaduka
JIUHEWHON ()YHKIIHH.

I'padux Gyskuu y = |x|.

OBJIAJI€BATH (hyHKIIMOHATLHOM

byHKIHH,
TEPMUHOJIOTUE.
Pacno3HaBaThb juHEHHY0 QyHKIHO Y = KX + b,
ONMCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT
3HadeHuit Ko3ddurmentos K u b.

Crponts rpadgukm JIMHEHHON QyHKIMH U QYHKIUN
y = |x|.

Hcnoan3oBars  uudpoBble  pecypchl UL
MOCTpOoeHUsI TpapuKOB (YHKIUN U HU3YUEHUS HUX
cBoucTB.  IlpuBoauTe  mpHUMEpPHl  JIMHEMHBIX
3aBHCHMOCTEH B peaibHbIX MPOIIECcCaxX U SIBICHUSIX

IMoBTOpEeHUE N 6
00001eHnE

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
;

Ki1acca, 0000IIeHne
3HAaHUH

Bbi0upaTh, IpMMEHATH OLIEHUBATH CIIOCOOBI
CpaBHEHMsI YKCEJl, BBIUMCIIEHU, TpeoOpa3oBaHuit
BBIPA)KCHUH, PELICHUS] YPABHEHUM.
OcymecTBaAATh CAMOKOHTPOJIB BBIIIOJIHAEMBIX
JICWCTBUM U CAMOIIPOBEPKY pe3yJibTaTa
BBIUMCIIEHUH, TpeoOpa3oBaHuil, TOCTPOECHUH.
Pemats 3a1aum U3 peajabHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUS [UIsl PEIICHUS 3a/1a4 U3
JIPYTUX IPEIMETOB.

Pemath TeKCTOBBIC 32/1a4H, CDABHUBATD,
BbIOMPATH CIOCOOBI PELICHMS 331a41

bubmnoreka IIOK
https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102



https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 .Ks 1
ucia v BeruuciaeHus. KBajpaTHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKumn. Aucnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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MNOYPOUYHOE IIVIAHUPOBAHMUE

N3YYEHUA YYEBHOI'O KYPCA « AVITEBPA» 7 KJIACC

Nen/m Tema ypoka

T'nmaBa 1
Yucia, BbIpa:keHH s, TOXKIECTBA, yPABHEHUSI

KoaunuectBO
4acoB

21

Jara
H3YYeHH S

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

bu6nmoreka [IOK

PauumonanbHble ynciaa

Yucnosbie BBIPA>XCHHA

YucnoBble BEIPAKEHUS

Yucnosbie BBIPA>XCHHA

BLIpa)KeHI/ISI C IICPEMCHHBIMU

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

BeIpaxxeHus ¢ nepeMeHHbIMU

CpaBHEeHUE 3HAUEHUI BBIPAKCHUN

© 00N OO0 AW DN PP

CpaBHeHUE 3HAUEHUI BBIpaXKEHUI

CBoiicTBa AeHCTBUNA HAl YACIAMHU

e
(N )

CBoiicTBa AEHCTBUH HaJ YMCIaAMU

ToxnectBa. ToxecTBeHHbIE TPe0OPa30BaHUs BBIPaKEHUI

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

[EY
N

13

14

ToxnectBa. ToxaecTBeHHbIE TPpeoOpa30BaHUs BhIPAXKEHUN

KonTponbnas pabota Nel mo Teme: "Uucna, BepakeHus,
TOXKJIECTBA, YPaBHEHUS"

VYpaBHEHHUs U €r0 KOPHU

R e Rl R R i e R e =N I SN R SN SN

https://m.edsoo.ru/7f41fd70

15

JIuHeitHOE ypaBHEHUE C OJJHOM NTEPEMEHHOMN

https://m.edsoo0.ru/7f420482
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https://m.edsoo.ru/7f420482

16 JluneliHoe ypaBHEHHUE C OJTHOM NEPEMEHHOM 1 https://m.edso0.ru/7f420482
17 Perrenue 3a1a4 ¢ IOMOIIBIO YPaBHEHU I 1 https://m.edsoo.ru/7f42064e
18 Perrenue 3a1a4 ¢ IOMOIIBIO YPaBHEHU I 1 https://m.edso0.ru/7f420806
19 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUI 1 https://m.edsoo.ru/7f4209a0
20 DopMybl 1
21 f:;;g gfiza;pz ii(e)zj?z 1o Teme: "IHCIIa, BLIPLKCHHA, 1 https://m.edso00.ru/7f421044
g;:i;ﬁm 12 bubnuorexa [JOK
22 Yuci10BbIe TPOMEKYTKH 1 https://m.edsoo.ru/7f41de76
23 Yro Takoe GpyHKIHS 1 https://m.edsoo.ru/7f41ef06
24 Borurcienue 3HaueHui QyHKIUH 110 hopmyJie 1 https://m.edsoo.ru/7f41dff2
25 Beruncnenue 3HaueHU QyHKITUH 110 opMyJie 1
26 I'paduk GpyHKIHH 1 https://m.edsoo.ru/7f41f078
27 [psimast POMOPIHMOHATIBHOCTE H €€ rpauk 1 https://m.edsoo.ru/7f41f1fe
28 [psimast POTIOPIIMOHATIBHOCTE | €€ rpauK 1 https://m.edsoo.ru/7f427282
29 Jluneitnas GyHKIUSA U e€ rpaduk 1 https://m.edsoo.ru/7f427412
30 JluneitHas QyHKIMA U €€ rpaduK 1 https://m.edsoo.ru/7f426d1e
31 Jluneiinas GpyHkuus u e€ rpadux 1
32 Jluneiinas yHkuus u e€ rpapux 1
33 KontposbHas padota Ne3 o teme: "®yHkuun" 1 https://m.edsoo0.ru/7f41f50a
I'maBa 3 1
CreneHb ¢ HATYpPAJIbHBIM NOKa3aTeJIeM
34 OmnpeneneHue CTENEHN ¢ HATypalbHBIM [TOKa3aTeneM https://m.edsoo.ru/7f4211de
35 VMHOXEHUE U EJIEHUE CTEITCHEN https://m.edsoo.ru/7f421382
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36 YMHOXEHUE U JICJICHUE CTEIeHeH 1 https://m.edso00.ru/7f42154e
37 BosBeeHue B CTENICHD TPOU3BEICHUS U CTEIICHH 1 https://m.edsoo.ru/7f4218be
38 BosBeeHue B CTENICHD TPOU3BEACHUS U CTEIICHH 1 https://m.edsoo.ru/7f421382
39 OfHOYIIEH M €T0 CTaHIAPTHBIA BH/T 1 https://m.edsoo.ru/7f42154e
40 VYMHOXKEHUE OJJHOUJICHOB. 1 https://m.edsoo.ru/7f4218be
41 Bo3Benenue oqHo4sIeHa B CTENICHD 1
42 Oynximu y = X ny = X° 1 ux rpadukn 1
43 Oyukun y = X2 uy = X 1 ux rpaduKu 1 https://m.edsoo.ru/7f41ea24
44 KonTponbnas padota Ne4 mo teme: " CreneHs ¢ HaTypaibHbIM 1
rnokasaresuem "
;;:‘:;:):Henm 18 bu6mmoreka [IOK
45 MHOTrouJIeH U ero CTaHAapTHBIN BH/ 1 https://m.edsoo.ru/7f42276e
46 CrnoxeHue ¥ BEIMUTAHHE MHOTOYJICHOB 1 https://m.edsoo.ru/7f422930
47 C1o’kKeHHE ¥ BBIUMTAHUE MHOTOUYJICHOB 1 https://m.edso0.ru/7f422af2
48 CrnosxeHue ¥ BEIMUTAHHE MHOTOYJICHOB 1 https://m.edsoo.ru/7f422cc8
49 YMHOXEHHE OJHOWICHA HA MHOTOYICH 1 https://m.edsoo.ru/7f422fca
50 VMHOX€EHHE OJHOUYIIEHA HAa MHOTOYJIEH 1 https://m.edso0.ru/7f423182
51 YMHOKEHHE OJHOWICHA Ha MHOTOYJICH 1
52 Brinecenune o0I1[ero MHOKHUTENS 32 CKOOKH 1
53 Brinecenne 0011ero MHOKUTES 32 CKOOKH 1
54 Brinecenune o011[ero MHOKHUTEINS 32 CKOOKH 1
55 Kontponbnas padota Ne5 no teme: "MHuorowieHs" 1
56 YMHOXeHHE MHOTO4JIEHa Ha MHOTOUJIEH 1
57 YMHOXeHHE MHOTOYJIEHa Ha MHOTOUJIEH 1



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

58 YMHOXEHNE MHOTOWICHA HA MHOT'OUYJIEH 1

59 PaznoxeHne MHOro4JIeHa Ha MHOKUTEIIN CIIOCOO0M 1
IpYyNIUPOBKU

50 PaznoxeHne MHOrO4JIeHa Ha MHOKUTEIN CIIOCOO0M 1
IpYyNIIUPOBKU

61 PaznoxeHne MHOTOWIEHa HA MHOKUTEIU CIIOCOO0M 1
IpYyNIUPOBKU

62 Kontposbnas padota Ne6 o teme: "MHorowIeHs!" 1
I'naBa 5 18
®opMyJIbl COKPALIEHHOT0 YMHOKEHUS

63 Bo3Benenue B kBapat U B KyO CyMMBI 1 pa3HOCTH JIBYX 1
BBIPa)KCHUI

64 Bo3BezneHue B kBajipar u B Ky0 CyMMBbI M pa3HOCTH JIBYX 1
BBIPa)KCHUI

65 Bo3BezneHue B kBajipar u B Ky0 CyMMBbI M pa3HOCTH JIBYX 1
BBIPAKECHUIN

66 Paznoxxenne Ha MHOKUTEIN ¢ IOMOIIBIO (hOPMYIT KBaIpaTa 1
CYMMBI U KBaJIpaTa pa3HOCTH

67 PaznoxeHne Ha MHOKUTEH ¢ TOMOIIBIO (OPMYIT KBaJiparTa 1
CYMMBI U KBaJIpaTa pa3HOCTH

68 YMHOK€EHHUE pa3HOCTH JIBYX BBIPAKEHUI HA UX CyMMY 1

69 YMHOXEHHE pa3HOCTH JIBYX BBIPAKEHUI HA UX CyMMY 1

70 Pa3noxxeHne pa3HOCTH KBaJpaTOB HA MHOXKHUTEIN 1

71 Pa3noxeHrne Ha MHOXKUTENU CYMMBI U Pa3HOCTH KyOOB 1

72 PaznoxxeHne Ha MHOKUTEIN CYMMBI U Pa3HOCTH KyOOB 1




KonrtponsHas padora Ne7 o teme: "®opmyiisl

73 " 1
COKpAILlEHHOI'0 YMHOKEHUS
74 [IpeoOpazoBanue 1EI0T0 BBIPAKEHHSI B MHOTOUJICH
75 [IpeoOpazoBanme 1EI0TO BEIPAKECHHUSI B MHOTOWICH
76 [IpeoOpazoBaHme 1ENOTO BBIPAKCHHSI B MHOTOYJICH 1
77 [IpuMeHeHMe pa3INYHbIX CIIOCOOOB AJIs pa3I0kKEHUs Ha 1
MHOKHUTEIN
78 [TpumMeHeHne pa3IUYHbIX CIIOCOOOB AJIS Pa3IOKEHHUS HA 1
MHOKHUTEIN
79 [TpumeHeHne pa3IuYHbIX CIIOCOO0B IS Pa3IOKESHHS Ha 1
MHOXKHUTETN
80 KonTponbnas padota Ne§ mo Teme: "IIpeobpazoBanue 1enbix 1
BbIpaKeHU1"
I'naBa 6 15
Cucrembl JTHHEHBIX YPaBHEHU I
81 JInHeliHOe ypaBHEHME C IBYMs IIEPEMEHHBIMU 1
82 I'paduk MuHEHHOTO ypaBHEHUS C ABYMsI IEPEMEHHBIMU
83 I'paduk nuHEHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1 bubnmnorexka HOK
https://m.edso0.ru/7f427c32
84 CucreMpl TMHEVHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU 1 bubnuoreka [JOK
https://m.edsoo.ru/7f427e8a
85 CucreMbl TMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU 1 bubnmnorexka HOK
https://m.edso0.ru/7f42836¢
86 Crroco0 oICTaHOBKHA
87 Crnioco6 mocTaHOBKU
88 Crioco0 moICTaHOBKHA 1 bubmuoreka [JOK



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

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

89 Cnoco0 croxeHust 1 bu6nmmoreka [IOK
https://m.edsoo.ru/7f42865a
90 Cnoco0 croxxeHust 1 bu6nmmoreka [IOK
https://m.edsoo0.ru/7f4287d6

91 Crioco0 cltoKeHus 1

92 Pemrenue 3a1au ¢ TOMOIIBIO CUCTEM YpaBHEHHM 1

93 Crioco0 cltoKeHus 1

94 Cnoco0 croxeHust 1
Kontponbnas padota Ne9 no teme: "Cuctembl TUHEHHBIX

95 o 1 https://m.edsoo0.ru/7f421044
ypaBHCHHI
IMoBTOpEHUE 7 bubmuorexa [HOK

9% [ToBTOpCeHME OCHO]?’HBIX TIOHSATHI U METOJIOB Kypca 7 Kiacca, 1 https://m.edso0.ru/7f429¢6c
000011eHNE 3HAHUNA

97 IToBTOpeHue OCHOB:'HBIX IIOHATUM U METOJIOB Kypca 7 Kilacca, 1 hitps://m.eds00.ru/7f429£32
000011IeHHE 3HAHUIT

08 [ToBTOpeHue OCHOB:’HBIX MOHSITUI U METOJIOB Kypca 7 Kiacca, 1 https://m.edso0.ru/7f42a0e0
00001IeHe 3HAHUHT

99 [ToBTOpeHue OCHOBVHLIX MOHSITUI U METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/7f42a27a
0000111eHHE 3HAHUT

100 Hrorosast koHTpOJIBbHAS paboTa Nel0 1
n .

101 OBTOpEHHE OCHOBVHLIX MOHSITUI U METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/7£42a900
0000111eHHE 3HAHUT

102 [ToBTOpenue OCHOBVHLIX MIOHATHUH U METOJIOB Kypca 7 Kiacca, 1 hitps://m.eds0o.ru/7f42a900
000011IeHIE 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka. Anrebpa: 7-i1 kmacc: 0a30BBIM YpOBEHb: Y4eOHUWK, 7 Kiacc/
Makapeiues FO.H., Munmioxk H.I'., HemkoB K.M. u npyrue; mnom pen.
TenskoBckoro C.A., AkimonepHoe obmectBo «M3natensctBo «IIpocBenieHue»
Marematuka. Anredpa. 8-i kiacc: YueOHuk B aByX 4actsax.\ A.I.MopakoBud
u 1p. « MHEeMO31Hay.

Marematuka. Anredpa. 9-i kimacc: YueOnuk B aByX 4actsax.\ A.I'.MopakoBud
u 1p. «MHeMO3uHay.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. ®enepanpHas pabodast mporpaMMa OCHOBHOT'O 0OIero oOpa3oBaHus
«Marematukay (0a30BbIi YPOBEHb).
2. Metoandeckoe mocodue K mpeAMETHON JTMHUN yaeOHUKOB 1o anreope 0. H.

MakapserueBa, H. I'. Munaiok, K. . HemkoBa u gp.Mocksa. «IIpocsemnienne
2023.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
NHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/

https://edsoo.ru/
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