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HOACHUTEJIBHASA 3ATIMCKA

Anrebpa ABISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHUE JAPYTUX TUCUUILUINH, KAK €CTECTBEHHO-
HAy4yHOT'0, TaK M TyMaHUTAapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl
IPOIOJKEHUsI 00pa30BaHus U B MMOBCEIHEBHOM kU3HU. Pa3BuTHe y oOyuaronmxcs
HAY4YHBIX TPEACTABICHUN O MPOUCXOKICHUM U CYIIHOCTH anre0pandyecKux
abCcTpakiuii, cnoco0e OTpaKEHU MAaTEMaTUYECKON HAyKOM SIBI€HUI U MPOIIECCOB
B NpPUPOAE U OOLIECTBE, POJIM MATEMaTHMYECKOIO MOJAEIMPOBAaHUS B HAay4YHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUs HaOJI0JaTh,
CpPaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anredpbl 00ecreyuBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaloIIMUXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE pAaCcCYXICHUs, 0000IIEHNEe U KOHKPETU3AIlNI0, aOCTparupoBaHue M
ananoruto. OOydyenme  anreOpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIFHOM ~ JIEATENBHOCTH OOYyYalOIIMXCs, IOITOMY CaMOCTOSITEIbHOE
peleHune 3a1a4 SBIsSETCs peann3alei JesTeIbHOCTHOTO IPUHIINAIIA 00 yUeHHSI.

B crpykrype mnporpammel ydueOHOro Kypca «Anredpa» sl OCHOBHOI'O
o0miero o6pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT CO/EpPKATEIbHO-METOANYECKUE
auHUM: «Hucna v BeIMUCIEHUSN», «ANreOpandyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxnaas U3 3THX colepKaTelbHO-METOJUYECKUX
JVHUNA pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJECHCTBYS €
ApPYTMMHU €ro JWHUAMUA. B Xxome wu3ydeHuss y4eOHOro Kypca OOydaroumumcs
NPUXOTUTCS JIOTHYECKU PACCYXAaTh, MCIOIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsI3W ¢ 3TUM B mporpammy ydeOHOro kypca «Ainredpay BKIHOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jernax
MaTeMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBIAICHUIO O0yUYaIOIUMUICS
OCHOB  YHUBEPCAJBHOTO MaTeMaTH4ecKoro s3eika. CopepxarenpHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay» sBISETCd €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOWM Jif
JaJIbHEHIIIETO M3YYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTMYECKOI0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHUS I0JIb30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEIHEBHON
KU3HU. PazBUTHE MOHATUS O YKCIE Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs
CBS3aHO C pAIMOHAIBLHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



NPEACTABICHUA O JACUCTBUTEIIBHOM WYHCIIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandeckux JIMHUNA — «AJIreOpanyecKue BhIPaKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUArOIIUXCS
MaTeMaTUYECKOro ammapara, HEOOXOAMMOIo ISl PEUICHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTHPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOT'O0 0011ero oOpa3oBaHusl y4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIIBHBIX BBIpAKEHUH. ANredpa JEMOHCTPUPYET 3HaUYCHUE MATEMATUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTUYECKUX MOJIENEH, OMHMCAHMUS NPOLECCOB U
ABJICHUM peanbHOro Mupa. B 3amaun oOyueHus anredbpe BXOIAT TaKxKe
nanbHeillee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS, HEO0XOJUMOro, B
YaCTHOCTH, MJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTHUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs], CHOCOOHOCTEN K MATEMaTHYE€CKOMY TBOPYECTRY.

Copeprxanve pyHKIIMOHAIBHO-TpaUUECKO JIMHUKA HAIEICHO HA TIOyYeHHE
OOyYarOIIMMUCS 3HAaHUN O (DYHKIMSAX KaK BaKHEHIIEW MaTeMaTHU4eCKOW MOJIEeTH
JUTSL OIIMCaHUsSl M UCCIIEIOBAHUS Pa3HOOOPA3HbBIX MPOIECCOB U SIBJIEHUN B MPUPOJIE
u obmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHHUS UCIIOJIb30BATh PA3JINYHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaJ B (OPMHUpPOBAHUE
IPEICTAaBICHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IlaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHbIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpPKAHMS:
«Yucna w BBIUKCICHUSN», <«ANTEOpandecKue BBIPAKCHUS», «YPaBHCHUS W
HEPABEHCTBa», «DYHKIIUN.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yaco: B 7 Kiacce
— 102 ygaca (3 yaca B Henenmo), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeZen0).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoObu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3aMHCH
npodeir k apyroil. IloHsTue pauMOHAIBHOIO 4HCIA, 3alUCh, CPABHEHMUE,
yIOpPSIIOUMBAHUE  pPALMOHAIBHBIX uucen. Apudmerndyeckue AecTBUS €
panMoHaIbHBIMU 4YKCIIaMU. PelreHne 3amad u3 peasbHOM NPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypaJlbHbIM T[IOKa3aTeleM: OmpeleseHue, npeoOpa3oBaHue
BBIPXXEHHUI HA OCHOBE OMpPEEICHUs, 3aUCh 00NbIINX yucel. [IpoleHTsl, 3anuch
OPOIIEHTOB B BHJE ApoOU M ApoOU B BHUIE MPOIEHTOB. TpHU OCHOBHBIE 33Jauu Ha
IIPOLIEHTBI, pEICHUE 3a7a4 U3 PEATbHON PAKTHUKHU.

IIpuMeHeHne TNpPHU3HAKOB  JEIMMOCTH, pPa3lO)KEHHE Ha  MHOMKUTEIH
HaTypalbHBIX YUCEIL.

PeanpHple  3aBHUCHMMOCTHM, B TOM 4YHCle IpsiMasi W oOpaTHas
IPONOPLUHUOHATIBHOCTH.

AJuire0OpanvecKkue BbIPaKeHUs!

[IepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3Ha4YEeHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMU B BHJIE
dopmyinbl. Beruucnenust no popmynam. IIpeodpasoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKIECTBEHHO DAaBHbIE BBIPAXKEHUs, MpaBuWia NpeoOpa3oBaHUsI CYMM U
pOU3BEICHUI, TpaBUIa PACKPHITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIIEM.

OpnHowieHsl U MHOrowieHbl. CreneHp MHOrowieHa. Clio)KeHue, BBIYUTAHUE,
YMHOX€HHE€ MHOIOWICHOB. QP@OpMyJIbl COKpPAIEHHOIO YMHOXEHUS: KBaapar
CyMMBl M KBajpar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Ha MHOKHTEJIN.

YpaBHEeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHHS,
PABHOCWIBHOCTh YPAaBHEHUU.

JIuHetHOe ypaBHEHHE C OAHOM IMEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, peEUICHUE JIMHEHHBbIX ypaBHeHMM. CoOCTaBIICHHE YpaBHEHHUM I10
YCIIOBHIO 3a7jaui. PelreHne TeKCTOBBIX 3a1a4 C TOMOIIBIO YPaBHEHUN.

JIuneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Crucrema AByX
JUHEWHBIX YpaBHEHHW C JABYMs IEpEMEHHBIMU. PeleHne cucrtem ypaBHEHUU
croco0oM MoAcTaHOBKU. IlpuMepsl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CHCTEM YPABHECHUM.

DOyHKUNHA



Koopaunara Touku Ha npsimoit. UncnoBsle IpOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOYKaMU KOOPJAUHATHOM MPSAMOM.

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

8 KJIACC

Yucia 1 BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsTHe 00 uUppalMOHATIBLHOM YHCIIE.
JlecsTuuHbIe TPUOIMKEHUS UppallMOHANIbHBIX uncelsl. CBoMcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MPEOOPA30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

CrteneHb C 1EBIM MTOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKUCh YUCTA.

Anrebpandeckre BeIpaKeHUSAJredpandeckne BbIpakeHusl

KBampaTHpiii  TpEXuieH, pas3ioKEHHE KBAJAPATHOIO TpEXWIEHAa Ha
MHOKHTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO ajredpandeckoil apolwu.
CnoxxeHne, BBIYMTAHHE, YMHOXXCHHE, JCIICHHE aireOpandeckux JpoOeH.
PanronanbHbie BhIpaXXeHUS U UX ITpeoOpa3oBaHue.

YpaBHEHHS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢Qopmyna KOpHEW KBaJApPAaTHOTO YpaBHEHUS.
Teopema Buera. Permienue ypaBHEHUI, CBOISIIMXCS K JUHEMHBIM U KBaJAPATHBIM.
[Ipocreiiiue qpoOHO-paIMOHAIbHBIC YPaBHEHUS.

I'paduueckas mnTepnperanys ypaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YypaBHEHHUU C JBYMsS IIepeMeHHbIMH. l[Ipumepsl pemieHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMSl IEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CrocoOoM.

HucnoBble HEpABEHCTBA U UX CBoOWcTBA. HepaBeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEVWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTembl JIMHEINHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonatue Qynkuun. OOIACTh ONpPEACTICHUS W MHOXECTBO 3HAYCHUM
dbynkimn. CriocoObl 3a1anust (yHKITHIA.

I'padpux ¢dynkuun. Urenune coiicTB (yHkuuu no e€ rpaduky. IIpumeps
rpaduKoB HYHKIHA, OTPAXKAIOIMINUX PEATbHBIE TIPOIIECCHI.



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

9 KIIACC

Yuciaa v BbIYMCICHUS

PauyonanbHble 4yKciia, UppallOHAIbHbIE YKCIIa, KOHEUHbIE U OECKOHEYHBIE
JecITUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTENbHBIE YHCIIA
Kak OeCKOHEYHbIE JeCATHYHbIC ApoOH. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHE [IGHCTBUTENBHBIX 4YHCeN, apudmerndeckue HAEHCTBUA C
JNENCTBUTENBHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKPYXAIOWIEr0 MHpPA, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KaroIIeM MHpE.

[Ipubnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpHOImkeHus. OKpyrieHue
yucen. [Ipuknaka u oieHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUA U HEPABEHCTBA

JIuneniHoe ypaBHEHME. Penienne ypaBHEHNM, CBOMSIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHnne ypaBHEHUN, CBOMSIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pellieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTENH.

Pemenue npoOHO-panvoHaIBHBIX YpaBHEHMA. PerieHne TEeKCTOBBIX 3ajaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem IByX ypaBHEHUI,
OHO M3 KOTOpPBIX JIMHEHHOE, a JApyroe — BTopoi cteneHu. ['paduueckas
MHTEPIPETALNAS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemieHue cucrem
JIMHEHWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wmHTEprnperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKUMH

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI
BEPILIHUHBI TapadoiIbl, 0Cb CAMMETPHUH MAPAOOJIbI.

I'padukn Gyaxmmit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , n ux
CBOWCTBA.



YucioBsle  mOCIIENOBATENIBHOCTUYMCIOBbIE  IOCJEA0BATEJIBHOCTH H
NPorpeccuu

[loHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmMynoi u GpopmyIioit n-ro uieHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. Dopmynbl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX 71 YJICHOB.

N3obpaxkenne wieHOB aprMETHUYECKOH M TeOMETPUYECKOW MPOrpeccHid
TOYKaMHM HA KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CI1oXHbI€ TIPOLIEHTBHI.



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

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS IPOTpaMMbl  y4eOHOTO Kypca
«Anrebpay XxapaKTepu3ylTCs:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K NPOIUIOMY UM HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, I1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUH B IPYTUX HAayKaxX W MPUKIAJAHBIX chepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEHN TpaKJIaHUHA M peajiu3allid ero
npaB, TMPEJACTAaBICHUEM O MaTeMAaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'pa’kJaHCKOro oOllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTHYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B PEUICHWM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAINpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30BaHUs Ha TPOTSHKEHWHM BCEH JKM3HM JIJIsl YCTENHOW MpodeccrHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3ZHEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K SMOLMOHAILHOMY W  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlau, pEIICHUM, pacCyXJAeHUH, YMEHHUIO BHUICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAIlMEd B JIEITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MIPUPOJIBI U
oOIecTBa, TMOHMMAaHHWEM MaTeMaTUYeCKOM HayKu Kak cQepbl 4YeIOBEUYeCKOH
NEATENbHOCTH, 3TANlOB €€ Pa3BUTHS W 3HAYMMOCTH ISl PA3BUTHUS LIMBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU U MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJCHUEM MPOCTEHIIMMM HABBIKAMHU HCCIIEA0BATEIHCKOU
NEeATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (opMHpoOBaHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBSl, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IUTaHHE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpMEHTalKel HAa TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMN JUIsl pEelIeHUs 3a/1a4
B 00JJaCTM COXPAHHOCTHU OKPYKaloOIIeH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI ISl OKpY’Kalolleld cpeabl, OCO3HAaHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIMMMCS YCJOBUAM COLMAJIBHONW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO AESATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM YHCIIE
(dopMynupoBaTh UEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MJIaHUPOBAaTh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BBI3OB, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMble PEIICHHUs W JAEUCTBUSA, (OPMYIHMpPOBATH U OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBUBJISATH M XapAKTEPU30BATH CYIIECTBEHHBIC MTPU3HAKA MATEMATHUYECKUX
OOBEKTOB, MOHATHUM, OTHOLICHHM MEXIY MOHATUAMH, (DOPMYITUPOBATH
ONpENENCHUs] TOHATHH, YCTAHABIMBATh CYUIECTBEHHBIM  IPU3HAK
KJ1accuuKaIuyu, OCHOBAaHUS JJIsi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MMPOBOJUMOTO aHAJIN3A;

e BOCHpUHUMATH, (HOPMYIHPOBATH U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE M OTpHUIATENbHBIC, C€IWHUYHBIC, YaCTHBIC U OOIIHE,
YCIIOBHBIC;



BBISIBIISAITH ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTaxX, JaHHBIX, HAOIIOACHUSAX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPHH  JIJI1  BBISABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUHNIL;

JIeNaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTelbCTBAa MATEMATHUECKUX YTBEPKIECHUHN (MPSMbIE U OT
MPOTHUBHOT0), TMPOBOJUTH CAMOCTOATEIHLHO HECJIOXKHBIE OKA3aTeIhCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAWBATh aPTYMEHTAIIUIO0, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus y4eOHOW 3ajayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpaTh HauboNee MOAXOMSIIMHUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble ucciienoBarejIbCcKue 1eCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCJIENOBATEIbCKUM WHCTPYMEHT MO3HAHMS,
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTUBOPEUUE, MpoOIemMy,
CaMOCTOSITETILHO YCTAaHABIMBAaTh WMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHUE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
OKCIIEPUMEHT,  HEOONBIIOE  HWCCIACAOBAaHWE  TI0  YCTAaHOBIICHHIO
OCOOCHHOCTEM MAaTEeMaTUYEeCKOTO OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSTEIBHO (POpMYyTHUPOBATH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BbIJIBUTAThH
MIPENTOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmueii:

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

BbIOHMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATH
MH(OpMAIUIO Pa3IUYHbIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBieHHs HHDOpMAUUMUM U WLIIOCTPUPOBATH
pellaeMble 3aJaud CXE€MaMu, JuarpamMmamH, WHOW Trpadukod M uX
KOMOWHAIIUSIMU;

OLICHUBAaTh HAAEKHOCTh MH(OpPMAIMM MO KPUTEPUSAM, MPEAI0KEHHBIM
YUHUTENIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIC YHHBEPCAJbHbIC Y4eOHbIC A1eHCTBHSA:



BOCIIpUHUMATh U  (HOPMYJIUpPOBATh CYXKACHUSI B COOTBETCTBUU C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS TIO
XOJly peLIeHUs 3a/1a4d, KOMMEHTHUPOBATh MMOJYy4YEHHBIN pPE3ybTar;

B X0JI¢ 00CYXKIEHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY O0CYKIaeMOH TEMBI,
poOJIeMbl, peraeMon 3aJ1auu, BhICKa3bIBaTh UJICH, HAIICIICHHBIE HA TIOUCK
pEIICHUsI, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB Juajiora, OOHapy>KMBaTh pa3jIu4ve U CXOJCTBO MO3UIIMI, B
KOPPEKTHOU popme hopMyTUpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NpEeACTaBIATh  pe3ydbTaThl  peUIeHHus  3aJadd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUs,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpATh  (Qopmar
BBICTYIUIEHUS ¢ YUETOM 3aJ1au MPE3CHTAIIMU U OCOOCHHOCTEN ay/IuTOPUU;
MOHUMAaTh W  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOU U
WHJUBUAYaTbHOW pabOThl MpU pEHIeHWH Y4YE€OHBIX MaTeMaTUYECKHUX
3azay;

MPUHUMATH 1EJIb COBMECTHOM NIESITEIbHOCTH, IJIAHUPOBATh OPraHU3aLINI0
COBMECTHOM pabOThl, pachnpenensiTb BHUIBI padoT, JOrOBapUBATHCA,
00CYXJ1aTh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNNHOBBIX (opmax paboTel (0OCy)IaeHus, 0oOMeH
MHEHHUSIMU, MO3TOBBI€ IITYPMbl W JIPYTHUE€), BBIMNOJHATH CBOI YacTh
paboThl U KOOPJMHUPOBATH CBOU JICUCTBUS C IPYTUMU WiICHAMU KOMaH/IbI,
OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO COCTaBJISITh IUIAH, aJITOPUTM PEUICHUs 3aAaud (WiIu €ro
9acTh), BHIOMpaATh COCO0 peIIeHUs ¢ y4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MHGOpMAIIIH.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTpOJIA Mpolecca |
pe3yibTara penieHrus MaTeMaTUueCKoM 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU
3a/laud, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JEATEILHOCTH MOCTaBJICHHOU IEIU
U YCJIIOBHSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS WM HEJOCTUXKEHUS 1ENH,
HAXOJUTh OMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 kJjacce OOy4arOmUWCSA TONTYYUT CICHYIOIINE
IpeIMETHbIE PE3yJIbTaThI:

Yucaa 1 BbIYMCICHUS

BbimonHsaTh, coderas yCTHble U NUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEICTBUS C PallMOHAJIBLHBIMU YHUCIAMU.

Haxonute 3Ha4YeHWs YUCIOBBIX BBIPAKEHUM, MNPUMEHATh pPa3HOOOpa3HbIE
CHoco0bl U MPUEMBI BBIUMCIECHUSI 3HAYCHUM APOOHBIX BBIPAXKEHHH, COJIEpKaIMX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexonuTe OT OgHOM (DOPMBI 3aMUCH YUCEN K ApYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHUBaTh U YHOPSAA0YUBATH PALlMOHAJIBHBIE YUCIIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUAKY U OLUEHKY pe3yJibTaTa BHIYMCICHUN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATH NEHCTBUSI CO CTENEHSIMU C HaTypajbHBIMU
NOKA3aTEJSIMHU.

[IpuMeHATh  NpU3HAKK  JEIUMOCTH,  pPA3JOKEHUE Ha  MHOMKUTEIU
HATypalbHBIX YUCEIL.

Pemars npakTUKO-OPHUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIUYMH, MPOINOPLUUOHAIBHOCTBIO BEJIMYUH, NPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl pelIeHUs 3a7a4 C Y4€ETOM OrPaHUYEHHI, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX O0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandecKyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, NPUMEHITh
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxoauth 3HaueHHs OYKBEHHBIX BBIPRXKEHUN IpPU 3aJaHHBIX 3HAYEHMSX
[IEPEMEHHBIX.

Bremonusate  mpeoOpa3oBaHHsl — LIEJIOTO  BBIPXKEHUS B MHOTOWIEH
IPUBEACHUEM MOJJOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

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

OcCyllecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKHTEIM C IOMOIIBIO
BbIHECEHUS 3a CKOOKM OOUIEro MHOXHUTENS, TPYNINHUPOBKH  CIAraeMbiX,
OpUMEHEHUs! GOpMYJT COKPALEHHOTO YMHOXKEHHUSL.

[IpumensaTs npeoOpa3zoBaHKUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 337124
U3 MAaTEMAaTHUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Wcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENISIMU IS
peoOpa3oBaHuUs BIPAKECHUI.



YpaBHeHUs] H HEPABEHCTBA

Pemiate nMHENHBIE YypaBHEHHs C OOHOM IIEPEMEHHOW, IPUMEHSAsS IpaBUIIa
nepexo/ia OT UCXOJHOIO YPaBHEHUS K PaBHOCWIBHOMY emy. IIpoBepsTsh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[IpumensThs rpaduueckre METOAbl MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

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

CtpouTh B KOOPJIWHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU, NOJB3YyACh TpadUKOM, MPUBOJUTH HPUMEPHI PELICHUS
YpaBHEHHS.

Pemrats cructeMsl IByX JIMHEMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU, B TOM
quciie rpapuuecKu.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHH TI0 YCIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4! ITOJy4YECHHBIA PE3YJIbTaT.

DOyHKINHA

N300paxxkath Ha KOOPAMHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JAHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIIMChIBATH YMCIIOBBIE IIPOMEKYTKH Ha
anreOpandecKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOouTh rpaduky TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKINU Y = |X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMM H3BECTHHIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, LIE€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsl, 00bEM padOTHI.

Haxonute 3HaueHrne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBiICHUS U aHaiu3a HUH(OpMmaIuwy,
U3BIIEKATh U MHTEPIPETUPOBATH HH(POPMALINIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kiiacce oO0Oy4aroluics TMOMYYUT CIEIYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonp30BaTh HayvajgbHBIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YHCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh NEUCTBUTEIIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN IIPSIMOM.

[IpumeHsATs TNOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJNbKYJSTOP, BBIMNOIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpPKANIMX KBaJApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMN.



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

AJiredpanyvecKue BbIPaKeHUsI

[IpyMeHATh TMOHSATHE CTENEHUW C I[EeNbIM IO0Ka3aTeJIeM, BBINOIHATD
npeoOpazoBaHus BRIPAKEHUM, COIEPIKAIINX CTEMEHU C IENIbIM ITOKa3aTeeM.

BbINONHATE TOXKIECTBEHHbIE MPe0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHMs BEIPAXKEHUN JIs1 pELICHUS Pa3Iu4HbIX 33/1a4 U3
MaTE€MaTUKH, CMEKHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHEVHbIE, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUI C ABYMS IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE UCCIIEA0BAHUSA YPABHEHUM U CUCTEM YpaBHECHUH, B
TOM YHUCJE C IPUMEHEHUEM rpaduyuecKuX MpecTaBieHuid (yCTaHaBIMBaTh, UMEET
JY YypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEILIECHUS, €CIIU UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT cioBecHON (OPMYIUPOBKM 3a1auu K e€ anreOpanyeckoi
MOJEIM C TIOMOIIBK) COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yibTarT.

[IpuMeHsATh CBOMCTBAa YKCIIOBBIX HEPABEHCTB JUIsl CpPAaBHEHHUA, OLICHKH,
peliarh JIMHEeWHbIE HEpaBEHCTBA C OJHOM NMEPEeMEHHOM M MX CUCTEMBI, /1aBaTh
rpadUyecKky0 WIUIIOCTPALMI0 MHOXECTBA PpEHICHUH HEpaBeHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUHA

[ToHumaTh U HUCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATUS U A3BIK (TEPMMHBI,
CUMBOJIMYECKUE 00O03HAYEHHMsI), ONMPENESNITh 3HaueHUE (DYHKIMU IO 3HAYCHUIO
apryMeHTa, OIpeesTh CBOMCTBA (QYHKIIUH MO €€ rpaduKy.

Crpoutb rpaduku 31eMeHTapHbIX QYHKLINNA BUJIA:

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

K konmy oOyuenuss B 9 kijacce OOy4arOMIMICS TMOJYYHUT CIEAYIOIINE
peIMETHbIE PE3YyJbTaThI:

Yucaa v BLIYMCICHUS

CpaBHUBATH U YNOPSJOUYNBATH PAIUOHAIIBHBIE U UPPAlMOHATIBHBIE YHCIIA.

BbeInoNnHATE  apupMETHUYECKUE JEUCTBUS C pAlUMOHAIBHBIMUA YHUCIAMU,
coueras YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIAMU.



Haxomuts 3HaueHHss CTENEeHEW C MLENbIMU [OKa3aTelsiIMU U KOPHEW,
BBIYNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAXKECHUM.

OKpyriare JNEUCTBUTEIbHBIE YKMCIIA, BBINOJHATh MPUKUJKY pe3yJibTara
BBIUMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemate nuHEHHBIE U KBaJpaTHBIC YpPaBHEHUS, YPABHEHUS, CBOASIIMECS K
HUM, TIPOCTEHIIINE IPOOHO-PAIIMOHATIEHBIE YPaBHEHUS.

Pemate cucrempl OBYX JIMHEHMHBIX YPAaBHEHHU C JABYMsI MEPEMEHHBIMU H
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCA JINHENHBIM.

Pemath TEKCTOBBIE 3ajauu  alreOpauvdeckKuM CIOoCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YpPAaBHEHWH, B
TOM YHCII€ C TPUMEHEHHEM TpauuecKux MpeacTaBieHUuil (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CJIIM UMEET, TO CKOJbKO, W
npoyee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HM300pakaTh
pELICHUE HEPABEHCTB HA YUCIOBOW MPSMOM, 3aMMUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHcTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIFOYAIOIINE KBAaJgpaTHOE HEPABEHCTBO, W300paXkaTh pEHICHUE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C ITOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

PacrioznaBath (yHKIME W3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU

pacmoyiokKeHNe Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB QPyHKIUN BUaa: y = kx, y
=kx+b y=kix,y=ax2 + bx + ¢, y = x3, y =x, y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KO3 (DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crtpouth U u300pakaTh CXeMaTH4YECKU TpaduKu KBaJAPATUYHBIX (PYHKIIUH,
OIHMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITUH 1O UX Tpaduxam.

Pacnio3naBaTh KBagpaTUYHYIO0 (QYHKIHIO 1O QopmyJsie, MPUBOJUTH TPUMEPHI
KBaJpaTUYHBIX (DYHKIIUH U3 peasIbHOU KU3HU, (DU3UKHU, TEOMETPUHU.

YucJi0BbIC MOCTIECA0BATEIBHOCTH U MPOrPEeCCUH

PacrioznaBaTh apuMETHUECKYI0 W TEOMETPHUYECKYI0 MPOTPECCHH TPHU
pa3HBIX crocobax 3aaHusl.

BrinmonHATh  BBIUKMCIACGHHUS €  HUCHOJb30BaHUWEM (opMyn n-ro ujieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N3o0pakath YiIeHBI IMOCJIENOBATEIHPHOCTH TOYKAMU HA KOOPJIWHATHOMN
IJIOCKOCTH.



Pematp 3amaun, CBSI3aHHBIE C YHMCIOBBIMM IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCIIE€ 3a/1a4U U3 PEabHOM JKU3HU (C UCIIOJNIB30BAHUEM KAJBKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

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




8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
but6mmoreka [JOK
1 4 K 15
ucia v Beruucienus. KBaapatasie KopHU hitps://m.edsoo.ru/7f417af8
) Yucna u Berarciieans. CTEneHb ¢ MeNIbIM 7 bubmuorexa [IOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BhIPaXKEHHUS. 5 ] bubmmorexa LIOK
KBanpatHblii TpEXUIIeH https://m.edsoo.ru/7f417at8
4 AnrebpanyecKue BHIPaXKECHUSI. 15 | bubnmorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHenust u HepaBeHcTBa. KBaapaTHele 15 | bubnnorexa [IOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CHCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa LIOK
7 Y .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHCcTBa hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
9 o 4 9
YHKUMH. HHCIIOBEIC (YHKILH https://m.edsoo.ru/7f417af8
bu6nunorexa [IOK
10 IT 6006 6 2
OBTOPCHHE H ODODIICHHC https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KVIIACC

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




9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
Ne Hara uugposble
n/n Tema ypoka Beero Kontpoabueie | IpaxTuyeckue H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI pecypehI
PanumonansHBIE UKCHa,
1 AppaLMOHAJIBHBIC YNCIIa, KOHEYHBIE U 1 1.09
OECKOHEUYHBIE IECATUYHBIEC IpoOH
MHOX€ECTBO J€HCTBUTEIBHBIX YHCE]L,
2 JIEUCTBUTEILHBIE UMC/Ia KaK 1 3.09
OCCKOHEUYHBIC IECATUYHBIC IpOoOH
B3anMHO 0/1HO3HaYHOE COOTBETCTBUE
3 MEKy MHOXKECTBOM JE€HCTBUTEIBHBIX 1 5 09
YUCeJI U MHOKECTBOM TOUEK
KOOPJMHATHOW MpsIMOM
CpaBHEHHUE TCHUCTBUTEIBHBIX YHUCEIT,
4 apudMeTHIeCKHUe ACHCTBHSI C 1 8.09
JEWCTBUTEIIbHBIMU YU CIIAMH
5 [TpubmmkEéHHOE 3HAUYCHNE BEIHUUNHBL, | 10.09
TOYHOCTb MPUOIKEHUS ’
OxkpyrieHue yucen 1 12.09
Oxkpyrienue yucen 1 15.09
g [Ipukunka I/\I' OIICHKA PEe3yNIbTaTOB | 17.09
BBIYMCIICHUI
9 [Tpukunka I/i OIICHKA PE3YJIbTaTOB | 19.09
BBIYHCIICHHU
10 Jluneiinoe ypaBHeHue. Pemenue 1 22.09 bubnuorex LIOK




ypaBHeHHﬁ, CBOJISIIMXCS K TUHEHHBIM

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

JIunelinoe ypaBHeHue. Pemenne

11 . . 24.09
ypaBHEHUH, CBOASIIIUXCSA K JIMHEHHBIM
KBanpatnoe ypaBHeHue. Perienne
12 aBIfeHI/Iﬁ c}g; SIIUXCS K 26.09 bubmorexa LHOK
P > CROMUIH ' https://m.edsoo.ru/7f43¢542
KBaJpaTHBIM
KBagpatHoe ypaBHeHue. Pemenne
13 aBIfeHHﬁ c;yf)o SITITUXCS K 29.09 bubmorexa LHOK
yp ’ S ' https://m.edsoo.ru/7f43¢c542
KBaIpaTHBIM
bu6nmorexa [IOK
14 bukBaapaTHble ypaBHEHUS 1.10
AP P https://m.edsoo.ru/7f43¢3d0
bubmuorexa [IOK
15 bukBaapaTHble YpaBHEHUS 3.10
s P https:/m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHus: ypaBHEHUN
16 TPEThEU U YETBEPTOM CTENECHEH 6.10
pa3JIoKEHUEM Ha MHOKHUTEIIH
[Ipumepsl penieHus: ypaBHEHUN
17 TPEThEN U YETBEPTOH CTENIEHEN 8.10
Pa3yIoKEHUEM Ha MHOKHUTEIN
13 Pemenne npoOHO-panMoHaIbHBIX 10.10 bubnnoreka [JOK
ypaBHEHHUH ' https://m.edso0.ru/7f43c9b6
19 Pemenue 1poOGHO-paIiOHABHBIX 13.10 bubnnorexa [IOK
ypaBHEHHUH ' https://m.edsoo.ru/7f43c9b6
Pemienue TekCTOBBIX 3a/1a4
20 8 15.10
anreOpandecKuM MeTO0M
Pertenrie TekcTOBBIX 3a0a4
21 17.10
anredpandeckKuM MeTOJ0M
22 Perrenye TeKCTOBBIX 3a1a4 20.10




anre6pa1/1quKI/IM METOAOM

KonTpoabsHnas padora no teme

23 " y . 22.10
YpaBHeHus ¢ 0HOIi nepeMeHHOM "
24 YpaBHEHUE € IByMs IEPEMEHHBIMU U 24.10 bu6mmoteka [IOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHuUe ¢ 1ByMs IEPEMEHHBIMU U 311 bubnmnoreka [JOK
ero rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHENHBIX YpaBHEHUN 511
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
7 CucreMa IBYX JTMHEUHBIX YPABHEHUI 211
C ABYMsI IEPEMEHHBIMU U €€ pelIeHIE
73 Cucrema AByX JIMHEUHBIX y.I')aBHCHI/II\/'I 1011
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
29 CucreMa IBYX JMHEUHBIX YPABHECHUI 111
C ABYMsI IEPEMEHHBIMH U €€ peIeHue
Pemenue cucrtem aB aBHCHUI,
30 OJIHO U3 KOTOPBIX J'II/I}I/{XCI?/‘IIEOG, a apyroe 14.11 bubmorexa OK
B https://m.edsoo.ru/7f43d23a
— BTOpOi CTeIEHU
Pemenne cucrem aB aBHCHHI,
31 OJIHO U3 KOTOPBIX HH};{)(GIZIIEOG, a apyroe 17.11 bubmmorera [IOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOH CTENEHU
Pemenue cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHEITHOE, a APYroe 19.11
— BTOpOM CTENIEHU
Peiienue cucrem IByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JUHENHOE, a Ipyroe 21.11
— BTOPOM CTENEHU
34 I'paduueckas unTepnperanus 24.11




CHCTEMBbl YpaBHEHUH C IBYyMs
NI€PEMEHHBIMU

Pemrenue TekCTOBBIX 3a1a4

35 26.11
anreOpanyecKuM crocooom
Pemenue TekcTOBBIX 3a1a4
36 § 28.11
anredpanvdecKuM crocooom
KonTpoabHas pabora no teme
37 P P . 1.12
"Cucrembl ypaBHeHHil"
38 Yucnosble HEPAaBEHCTBA U UX CBOMCTBA 3.12
but6mmoreka [IOK
39 UucoBble HEPABEHCTBA U UX CBOMCTBA 5.12
P https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEPABEHCTBA C OJHOM 8.1 bubnnoreka [IOK
IIEPEMEHHOM U UX PEIIEHUE ' https://m.edsoo.ru/7f43af08
41 JIuHeiHbIe HEpAaBEHCTBA C OJHOU 10.12 bubmmorexa [LIOK
MEPEMEHHOM M MX PEIIEHUE ‘ https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HEPABEHCTBA C OHOM 12.12 bubnnoreka [IOK
IIEPEMEHHOM U UX PELICHUE ' https://m.edsoo.ru/7f43af08
CucTeMbl TMHEWHBIX HEPABEHCTB C
43 y y 15.12
OJTHOM TIEPEMEHHOM U UX pelIeHne
CucreMbl TUHENHBIX HEPABEHCTB C
44 y g 17.12
OJIHOI NEpEMEHHON U UX PELIEHUE
CucTeMbl TMHEWHBIX HEPABEHCTB C
45 y y 19.12
OJTHOW TIEpEMEHHOM U UX pelIeHne
46 KBagpaTtHble HEpaBEHCTBA U UX 9212 bubnmoreka LIOK
pelienue ' https://m.edsoo.ru/7f43b098
A7 KBanpaTHble HEpaBEHCTBA U UX 24.12 bubmmorexa [IOK
peleHme ‘ https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBA U UX 26.12 bubnnorexa [IOK




pecHue

https://m.edsoo.ru/7f43b5a2

KBa)IpaTHI)Ie HCpPaBCHCTBA U UX

49 29.12
perieHue
50 KBagpaTHbie HEpaBEeHCTBA U UX 12.01
pelieHne
I'paduyeckas naTEpIIpETAIIISI Bu6morexa [IOK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C 14.01
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas nnTepripeTanys
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C 16.01
JBYMsI IEpEMEHHBIMU
53 KonTtpoabsnasi padora nmo teme 1901
"HepaBeHncrBa'
54 KBanpatnunas ¢ynkmus, e€ rpaduk u 5101 bubmmoreka [LIOK
CBOICTBa https://m.edso0.ru/7f4396c6
55 KBanparnunas ¢pynkuus, e€ rpaduk u 23.01 bubnmorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢ynkmus, e€ rpaduk u 2601 bubnuorexa [IOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboiia, KOOpAMHATEI BEPITHHBI 5801 bubnnoreka [JOK
napabosibl, OCh CAMMETPHUU MapadOITbI https://m.edsoo.ru/7f439eb4
58 [Tapabosa, KOOpIMHATHI BEPIITUHBI 30.01 bubnmoreka [JOK
1apadoJIbl, OCb CHMMETPHUH TTapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6osna, KOOpIUHATHI BEPIIUHBI 502 bubnnoreka [JOK
napaboJbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGouna, KOOpAMHATHI BEPUIMHBI 4.02 bubnmoreka [JOK
1apaboJIbl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a3 1e
61 [Tapaboiia, KOOpAMHATEI BEPITHHBI 6.02 bubnuorexa [IOK




napaboJbl, 0Cb CHMMETPHUH MapaboIbl

https://m.edsoo.ru/7f43a526

[Tapabosa, KOOpIMHATHI BEPIITUHBI

62 9.02
napaboJIbl, OCh CHMMETPHH MapadoIbl
| : = = —+
63 I'paduxn pynxumii: y = kx, y = kx 11.02
b, y=k/x, y=x3, y=vx, y=[X|
ey = x4
64 I'padukn pynkmmii: y = kx, y = kx 13.03
b, y=k/x, y=x3, y=vx, y=[X|
| : = = —+
65 I'paduku Qynkmii: y = kx, y = kx 16.02
b, y=k/x, y=x3, y=vX, y=[x|
o ~ ey +
66 I'paduxu pynkmomii: y = kx, y = kx 18.02
b, y=k/x, y=x3, y=vx, y=[X|
oy = ~ex
67 I'paduxu pynkumii: y = kx, y = kx 20.02
b, y=k/x, y=x3, y=vX, y=[X|
oy = w1+
68 I'paduxn pynkmmii: y = kx, y = kx 25 02
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTpoabsHnasi padora nmo teme 27.02 bubnmoreka [IOK
"®yukuun" ' https://m.edsoo.ru/7f43ab84
70 IloHsiTHE YHCITIOBOM 503 bu6nunorexa LIOK
IIOCJICIOBATEIbHOCTHU ' https://m.edsoo.ru/7f43e6¢c6
3aJlaHue T0CIIEe10BaTEIbHOCTH
71 eKyppeHTHOH popmyIioif u 4.03 bubmorexa OK
bekyppent Py ' https://m.edsoo.ru/7f43ebda
(dbopmyIo# n-ro YieHa
7 ApudmeTnueckas U reoMeTpruecKas 6.03 bubnmnoreka [JOK
Iporpeccuu ' https://m.edsoo.ru/7f43ed7e
7 ApugpmeTrrueckas ¥ reoMeTpudecKas 11.03 bubnnorexa [IOK
pOrpeccun ' https://m.edsoo.ru/7f433b4
74 dopMyITBl N-TO YICHA 13.03 bubnmnorexa [JOK

apu(METHIECKON U TE€OMETPUIECKOI

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




MIPOrPECCHid, CyMMBI NEPBBIX N YICHOB

@opMyIBI N-TO YJIEHA

bu6mmoreka [IOK

75 apudMETHIECKON U T€OMETPUIECCKOU 16.03
p (1) . P https://m.edsoo.ru/7f43ef2c
MPOTPECCUid, CyYMMBbI TIEPBBIX N YJICHOB
®opMyIbl N-TO YJieHa
76 apupMeTUIECKONU U TEOMETPUUECKON 18.03 bubmorera [IOK
P . P ’ https://m.edsoo.ru/7f43f0c6
MIPOTPECCUI, CyMMBI TIEPBBIX N YWICHOB
@opMyIIBI N-TO YIECHA
77 apu(METHYECKON U TeOMETPUIECKOI 20.03 bubmorexa OK
p . P ' https://m.edsoo.ru/7f43{72¢
MPOTrPECCUiA, CyMMBI IIEPBBIX N YJICHOB
®opmyJibl N-TO WieHa
78 apu(METHUECKON U TeOMETPUIECKOI 23.03 brbmorexa OK
p ! P ‘ hitps://m.edsoo.ru/7f43f8a0
MPOrPECCUid, CyMMbI IIEPBBIX N YJICHOB
N3006paxeHne 4ieHoB
apuMETHUECKON U TE€OMETPHUUECKON
79 p q) . p 25.03
MPOTPECCUi TOUKaMH Ha
KOOPJAMHATHOM MIOCKOCTH
N3006paxeHne 4ieHoB
apu(METHUECKON U TEOMETPHUUECKON
80 pumeTI P 27.03
MPOTPECCU TOUKaAMU Ha
KOOPJAMHATHOW IIOCKOCTH
JIMHENHEBIN 1 3KCIIOHEHIIUAIbHBIN
81 H 6.04
poct
but6mmoreka [IOK
82 CI105KHBIE IPOLIEHTEI 8.04
pon https://m.edsoo.ru/7f43fe0e
bubmuorexa [IOK
83 CII0KHBIE IIPOLIEHTEI 10.04
pol https://m.edsoo.ru/7f4401a6
84 KouTposibHas padora mo treme 13.04 bubnnoreka [IOK




"YucJsoBble mocjaeaoBareJLHocTn"

https://m.edsoo.ru/7f440418

85

[ToBTOpenwme, 0600IIEHNE U
CHCTEeMAaTH3alMs 3HaHUH. 3amuch,
CpaBHEHUE, NEHUCTBUS C
NEHCTBUTENLHBIMH YUCIIAMU,
YHCIIOBas IpsMast

15.04

86

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIEHHUS, IPOIIOPLIUU

17.04

87

[ToBTOpEeHmE, 0600MIIEHNE U
cucTeMaTH3aIHsI 3HAHWMH.
Oxpyrienue, mpubIMKeHre, OIICHKA

20.04

88

[ToBTOpenue, 06001eHNE 1
cucTemMaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3a]1a4 apU(PMETHICCKUM
CII0CO00M

22.04

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

89

[ToBTOpenwue, 06001eHNE 1
cucTemaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETHICCKUM
CII0CO00M

24.04

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

90

[ToBTOpenwue, 06001IeHNE 1
cucTemMaTu3anus 3Hanuii. Pemenue
TEKCTOBBIX 3a71a4 apUPMETHICCKUM
CII0CO00M

27.04

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTH3alrs 3HaHU.
[IpeobpazoBanue anredpanyecKux
BBIPAXKECHHIA, JOMYCTUMbIC 3HAUCHUS

29.04

bu6nuorexa [IOK
https://m.edsoo.ru/7f4441ca




[ToBTOpenue, 06061IeHNE 1
CHCTEMaTH3aLMs 3HAHUIA.

bubnunorexa LIOK

92 [peoGpaszoBanue anreOpandecKux 05 https:/m.edsoo.ru/7f444364
BBIPAKCHHMA, JOIMTYCTUMBIC 3HAUCHHUS
[ToBTOpenue, 060061EeHNE 1

93 CHCTeMaTH3alys 3HAHHA. 6.05 bubmuorexa [IOK
[IpeoOpazoBanue anredpandecKmux https://m.edsoo.ru/7f4446f2
BBIPAKCHHMA, JOIMTYCTUMBIC 3HAUCHHUS
[ToBTOpenwue, 06001meHNE 1

04 CHUCTeMaTH3alHs 3HaHUM. 8.05 bubnuorexa [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMMYCTHMBIC 3HAYCHUS
[ToBTOpenwue, 06001meHNE 1

95 cucremaTtu3auus 3HaHui. OyHKIUHN: 13.05 bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

96 cucremaTtu3auus 3HaHui. OyHKIWHN: 1505 bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpenme, 06001IIEHNE U

97 cucremaTtusauus 3HaHui. OyHKIWHN: 18.05 bu6muoteka [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIII

bubmmoreka [IOK

98 Hrorosasi konTpobLHasi paboTa 20.05 hitps://m.edsoo.ru/TE445266
[ToBTOpenwue, 06001eHNE 1

99 cUCTEeMaTH3aIs 3HaHUM. 22.05 bubmotera [IOK

I'paduyeckoe pemieHne ypaBHEHHH U

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




HnX CUCTEM

[ToBTOpenwme, 0600IIEHNE U
100 CHUCTeMaTH3alus 3HaHU.
I'paduueckoe pernienne ypaBHEeHUN U

X CUCTEM

25.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

100




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOMN ITPOT'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NPoBePsSIEMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUACICHUS
1 BoimonnsTe,  coueras  yCTHblE M [HUCbMEHHBbIE  MPUEMBI,
. apudmeTnyeckre A1eUCTBUS C PallMOHAIBHBIMHU YHCIAMH
Haxoauth  3Ha4YeHHWs]  YMCIOBBIX  BBIPAKCHHIA, MPUMEHSITh
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BRIYMCICHHS 3HAUEHUH JAPOOHBIX
BBIpaXXEHUH, coiepKaluX OObIKHOBEHHBIE U IECATUYHBIE APOOU
[lepexonute OT oOnxHON (OpMBI 3amucH YucCel K  Jpyroi
13 (mpeoOpa3oBBIBaTh  JCCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSATUIHYIO T1pOOb)
1.4 CpaBHMBAaTh U YNOPSAOUYMBATH pAllMOHATIbHBIE YMCTIA
1.5 OxkpyrasTe yucia
BBLINOAHATE NPUKUAKY W OIEHKY pe3ylbTaTa BBIYUCICHHH, OLEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAXKECHHU. BBIOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
L7 [IpumeHsATh TNpU3HAKK JCIUMOCTH, pPa3JIOKCHHE HAa MHOXKUTEIN
' HATypaJbHBIX YUCET
Pemate  mpakTHKO-OPUEHTUPOBAHHBIC  3aJayd, CBA3aHHbIE C
OTHOILLIEHUEM BEJIMYUH, MPONOPIUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOLICHTAMH, MHTEPIPETUPOBATh pE3YyJAbTaThl pEUICHUs 3aJad ¢
y4€TOM OTrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BeIpaKeHUS
51 Hcrnonp3oBaTh anreOpanyecKkyl0 TEPMHUHOJIOTHIO W  CHMBOJIHUKY,

IPUMEHSATH €€ B IPOLIECCE OCBOEHUS yUeOHOT0 MaTepuaa




2.2

Haxoauth 3HayeHuss OYKBEHHBIX BBIPXEHUM TpU  3aJaHHBIX

SHAYCHHUAX MMEPEMCHHBIX

2.3

Brinonssats Hp606pa3OBaHI/ISI LOCJIOTO BBIPAXKCHUA B MHOTOYICH

MIPUBEICHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITUEM CKOOOK

24

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

Pa3sHOCTH

2.5

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

MPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumenATh npeoOpa3oBaHUSI MHOTOYJIEHOB ISl PELLEHUS PA3IUYHBIX

3a1a4 U3 MaTEMaTHUKH, CMCIKHBIX IIPCAMCTOB, U3 peanLHoﬁ MMPAKTUKHU

2.7

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM I10KA3aTEIIIMHU

JUI IpeoOpa30BaHus BEIPAKCHUN

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

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

[IpoBepsTh, SIBASETCS U YACIO KOPHEM YPaBHEHUS

3.2

[lpumensTs Tpaduueckne METOAbl TPU  PEIICHUH  JIMHEHHBIX

YpPaBHEHHUH U UX CUCTEM

3.3

[TonOupaTe mpuUMepsI Map 4YKUCel, SABISIOMIUXCS PEIICHUEM JTUHEHHOTO

YPaBHEHUS C JBYMS IIEPEMEHHBIMU

34

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

pelIeHNs ypaBHEHUS

3.5

PemraTte cuctemMel JABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYMs IICPCMCHHBIMH,

B TOM 4YHCJIC TpaduIeCKu

3.6

CocTaBnaTh U peniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIOBMIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 33a]1a4M MOJyYECHHBIA pe3yJIbTaT

Koopnunate! u rpaduku. OyHkuun

4.1

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

YHCJIOBBIC IPOMEKYTKH HA anre6panquK0M SI3BIKE




4.2

OrMmeyaTp B KOOp,HHHaTHOﬁ INIOCKOCTH TOYKH II0O 3aJaHHBbIM

KOOpAWHATAM

4.3

Ctpoutb rpaduku nuHeHHbIX GyHKuui. CTpouTh rpaguk QyHKIHH Y

= x|

4.4

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

CTOUMOCTD, IPOHU3BOAUTCIIbBHOCTDL, BPCMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHHIO €€ apryMeHTa

4.6

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

rpauKoB peanbHbBIX IPOLECCOB U 3aBUCUMOCTEN

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

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

1

1.1

Ywucnna v BRIYUCICHUS

Hcnons3oBaTh HayvaJIbHbIE MpeACTaBICHUS 0 MHOKECTBE
JIEWCTBUTEIBHBIX YHCEN JJISI CPABHEHUS, OKPYTJICHHS] U BBIYUCIICHUM,
n300pakaTh JIEUCTBHUTENBHBIE YHCJIa TOYKAMU Ha KOOPIWHATHOMN

IpsAMOM

1.2

[lpumeHsATh TOHATHE  apU(PMETHYECKOTO  KBAJPAaTHOTO  KOPHS,
HaXOJWUTh KBaJpaTHbIE KOPHM, HCIOJIB3YsI TpPH HEOOXOIMMOCTH
KaJIbKYJISITOP, BBITOTHATH MPeoOpa3oBaHusl BBIPAKEHHM, COAEPKALIIX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amucH  OONBIIMX M MajbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apobeit u cteneneii yncna 10

Anrebpanyeckue BbIpaXeHUS

2.1

[IppuMeHATh MOHATHME CTENEHH C IEJIbIM MOKAa3aTEeJIEM, BBINOJIHSITh
npeoOpa3oBaHusl BBIPAKEHUN, COACPXKAIIMX CTETEHH C  IEJbIM

IIOKa3aTcjIcM

22

BBIMONHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUs  PAaLMOHAIBHBIX

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




anredpandecKuMu Jpo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24

IIpumeHATh TIpeoOpa3oBaHMs BBIPAKEHUM IS PEIICHUs Pa3IMYHBIX

3ala4 U3 MaTEMaTuKH, CMCKHBIX IIPCAMCTOB, U3 pCaHLHOﬁ IMMPAKTUKN

ypaBHeHHH 1 HCPABCHCTBA

3.1

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

NEPEMEHHBIMU

3.2

[IpoBomuTe mpOCTEHININE WCCIEIOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHHH, B TOM UHUCIE€ C HPUMEHEHHEM TpapUUecKUX
Ipe/cTaBIeHU (ycTaHaBIMBaTh, UMEET JM ypaBHEHHE WJIM CHUCTEMa

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

3.3

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

KOHTCKCTOM 3aJa4u HOJ'IyLIeHHBII‘/'I pe3yjibTaTt

34

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M MX CHUCTEMBI,
naBaTh  rpadUYecKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUMN

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[lonumaTh W HCHONB30BaTh (DYHKIMOHAIbHBIE TOHATHUS M S3BIK
(TepMHHBI, CHUMBOJMYECKHE OOO3HAUEHUs), OINpENesATh 3HAYECHUE
(GyHKIMU TO 3HAYEHHMIO apryMEHTa, ONpPENeNIsiTh CBOWCTBA (DYHKLUHU

1o e€ rpaduky

4.2

Ctpouth rpaduku 3JIeMEHTapHbBIX (PYHKITUN BUIA:
y=k/x

kix
, ¥y =x2, y = X%, y = [X|, onuChIBaTh CBOWCTBA YMCIOBON (GYHKIMU O €&

rpaduky




9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHUs

1

Yucia 1 BEIUMCIIEHUA

1.1

CpaBHI/IBaTB U ynopssaoiuBaThb PAMOHAJIBHBIC W HPPALUOHAJIBHBIC

qHuciia

1.2

BrinonssaTs apI/I(I)MeTI/I‘IGCKI/Ie HeﬁCTBHH C pallMOHaJIbHBIMU YUCJIaMH,
coucTasd YCTHbBIC W IMHUCBbMCHHBIC HpI/IéMBI, BBIINIOJIHATE BBIYUCICHUA C

HppalliOHAJIbHBIMHA YN CJIaMHU

1.3

HaxoguTe 3HayeHus creneHel ¢ UEeNbIMU MOKA3aTeIIMU M KOPHEH,

BbIYUCIATH 3HAUYCHUA YHCIIOBBIX Bblpa)i(eHI/If/'I

1.4

OprTJ'IHTB JIEHCTBUTEIIbHEIC YuCjia, BBIMIOJIHATE IIPUKHUIAKY pE3ybTaTa

BBI‘IHCJICHHI;'I, OLCHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

VYpaBHEHNs U HEpABEHCTBA

2.1

Pemate sMHEMHBIE W KBAaJApAaTHBIE  YPAaBHEHUS, YypPaBHEHWS,

CBOAAIIHUECA K HUM, HpOCTGfIIJ.IHC ,[[pO6HO—paI_II/IOHaJ'IbHLIe YpaBHCHUS

2.2

Pemate cucTemMpl 1ByX JTMHEHHBIX YPaBHEHUHN C JIBYMS NI€PEMEHHBIMHU
U CHCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJHO YPAaBHEHHE HE SIBIIAECTCS

JIMHENHBIM

2.3

Pemath TekcTOBBIE 3a/Jaydl aareOpandecKkuM CIOCOOOM C MOMOUIBIO
COCTaBJICHUSl ypaBHEHHUSI WM CUCTEMBl JBYX YPaBHEHHH C IBYMs

NEPECMEHHBIMU

24

IIpoBoauTh DIPOCTEHINNE WCCIECIOBAHUS YPaBHEHHMM U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpadUuecKux
IPEJCTAaBICHUN (HalpuMep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CHUCTEMa YpaBHEHUH pEllIeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  JiMHEWHBIE  HEPaBEHCTBA, KBAJAPAaTHBIC  HEPABEHCTBA,
n300pakaTh pelleHHe HEPABEHCTB Ha YMCIOBOM MpPsIMOM, 3alMCHIBATDH

pE€IICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemarr cucTeMBl JIMHEHHBIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,

BKJIFOUAOMIUMEC  KBaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL pCIICHNC




CUCTCMBI HCPABCHCTB Ha YHCJIOBOM HpiIMOI\/JI, 3aIMMCbIBaTh PCUICHUC C

IIOMOIIBKO CUMBOJIOB

2.7

Hcnonp3oBaTh HEPaAaBCHCTBA IIPpU PCIICHHUU PA3JIMYHBIX 3a1a4

OyHKIMHT

3.1

PacrioznaBate  (QyHKIMM  HM3y4YeHHBIX  BUAOB.  [loka3biBaTh
CXEMaTHUYECKU PACTIONOXKEHHE Ha KOOPIUHATHOMN TNIOCKOCTH rpauKoB
byukumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHUI K03(PPUIMEHTOB, ONUCHIBATH CBOMCTBA ()YHKIIMIA

3.2

[Toka3plBaTh CXEMAaTUYECKH pPACIOJIOKEHHE Ha  KOOPIAMHATHOU
IUIOCKOCTU TpadukoB QyHKIMH Buaa y = YX, y = |X| U omuchIBaTh

cBoMcTBa (PyHKITHI

3.3

Crpouts U wu300pakaTh CXeMaTHUYECKU TpapuKyd KBaJApPaTUUYHBIX
¢yHKIMH, ONMUCHIBATH CBOWCTBA KBAagPAaTHYHBIX (YHKIMHA IO WX

rpadukam

34

PacrioznaBaTh KBaApaTUUHYIO (QYHKIHIO 1O (Qopmyse, MNPUBOIUTH
MpUMEphl KBAJAPAaTUYHBIX (PYHKIMA M3 PEaNbHOM >KU3HU, (DU3HKH,

r€OMETPUH

ApudmeTrrueckas 1 reoMeTpudecKas Iporpeccuu

4.1

Pacrio3naBaTh apuMeTHYECKyr0 U T€OMETPUUECKYIO TPOTPECCUH TIPU

pa3HBIX crioco0ax 3agaHus

4.2

BBITOTHATE BBIMHCICHUS C HCIONB30BaHWEM (QOpMYT n-rO diieHa
apuMeTHuyecKoil U TeOMeTPUUECKON MPOrpeccHii, CyMMBI MEPBBIX N

YJICHOB

4.3

N300paxaTh WiEHbI MOCIE10BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOMN

IJIOCKOCTH

4.4

Pematp 3a7aun, cBsI3aHHBIE C YHCIOBBIMU IOCJIEIOBATEIILHOCTSIMH, B
TOM 4HCIEe 33Jayd U3 pPEaNbHOM JKU3HH (C HCIOJIb30BAaHUEM

KaIIbKYJIATOPA, TU(PPOBBIX TEXHOIOTHI)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYKACICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOH (OPMBI 3amucu
1.1 npobeit k apyroit. IloHATHE palMOHANIBHOTO 4YHCIA, 3allCh, CPaBHEHHE,
YHOPSAI0YMBAHUE PAIIMOHAIIBHBIX YHCEI
15 ApudmeTrueckue AEMCTBUS C pallMOHAIBLHBIMU YKCIaMu. Perienue 3agad u3
. peabHOM MPAKTUKK HA YacTH, Ha IpoOHU
13 CreneHb ¢ HaTypallbHbIM I[IOKa3aTejeM: OINpelesieHue, mnpeoOpa3zoBaHue
' BBIpXCHHI Ha OCHOBE OIpeesIeHNs, 3aUCh OOJIBIIUX YHCE
" [TponieHTHI, 3aMUCh MPOIEHTOB B BUJIE ApoOU U ApoOU B BUIE MPOIEHTOB.
' Tpu OCHOBHBIE 331a4 Ha MPOLIEHTHI, PEIICHUE 3a/]a4 U3 peaIbHOM MPaKTUKU
Ls [IpumeneHne TpU3HAKOB JENMMOCTH, pPa3jOKEHUE HAa  MHOXHUTEIU
' HaTypaJbHbIX YUCET
16 PeanpHble  3aBHCMMOCTHM, B TOM 4YHCIe TpsMas W  oOparHas
. MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIPaXKEHUS
51 [lepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTruMmble
' 3HAUEHUs NEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXIy BEIWYMHAMH B BHIE (HOPMYIIHL.
' Beruucnenus no ¢popmymnam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDAKEHHH, TOXIECTBEHHO  paBHbIC
. BBIPAKECHHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKA3aTEIEM
Y OpnHounenbl 1 MHOroueHbl. CreneHb MHOrowieHa. Ciio)KeHue, BBIYMTAHME,
' YMHO>K€HHE MHOTO4JICHOB
Y DopMysIbl COKpAIEHHOTO YMHOKEHUS: KBAJpaT CyMMbI U KBaJIpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOWICHOB HA MHOKHTEIIHN
3 YpaBHenust




YpaBHeHHe, KOpEeHb YypaBHEHHs, IpaBujia NpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCHIIBHOCTh YPaBHEHH
39 JIuHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEH JIMHEHHOTO
' YpPaBHEHMS, PELIEHUE JTMHEUHBIX YPABHCHUI
33 CocraBieHue ypaBHEHUI IO YCIIOBHUIO 3a/1auu. PelleHne TEKCTOBBIX 3a4ay C
. [IOMOILBIO YPaBHEHUM
34 JluneitHOe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €T0 rpaduK
Cucrtema IByX JMHEWHBIX YpaBHEHHM C JABYMsSl TNEepeMEeHHbIMU. PerieHue
3.5 CHUCTEM YpaBHEHHH criocoOOM MoJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a71a4 C TOMOIIBIO CUCTEM YPABHEHUI
4 Koopaunats! u rpapuku. @yHkuuu
4.1 KoopaunaTa Touku Ha npsmMoit
4o Yucnossle poMexyTku. PaccrosiHue Mexay AByMs TOUYKaMH KOOPAMHATHOMN
. IpsIMOi
e [IpsamoyronbHas cuctema koopAauHat, ocu Ox u Oy. Abciycca U opaUHaTa
' TOYKHM Ha KOOPJAWHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [ounstue pynkun. I'padux Gynkuun. CBorcTBa QyHKIHIA
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'paduk yHkmmm y = [x|
47 I'paduueckoe perieHne JUHEWHBIX YpaBHEHHMH M CHCTEM JIMHEHHBIX
. yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1 KBagparuelii kopeHb u3 uucia. [lonsTue 00 wuppanuoOHATHLHOM YHCIIE.
' JlecsaTnunble NpUOINKEHHUSI UPPALUMOHAIBHBIX YHCET
CpoiicTBa apu(@METHUECKUX KBaJIpaTHbIX KOpPHEHM M MX HIPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN U BBIUUCICHUAM. J[eMCTBUTEIbHBIC
yucia
1.3 CreneHs ¢ 1enbIM I0Ka3zareneM U e€ cBoiicTsa. CTaHgapTHas 3alKuCh YKcia




2 Anrebpanyeckue BhIPaXKEHUS
2.1 KBanpatnbiii TpEXWIEH, pa3iokKEHNE KBAIPATHOIO TPEXUWIEHA HA MHOKHUTEIIHN
2.2 Anrebpanueckas qpoos. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux Ipoodei
24 ParmonanbHble BeIpaskeHUs U UX IpeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHU, CBOAAIIUXCS K TUHEUHBIM M KBAJIPATHBIM
33 [Ipocreiimume ApoOHO-palilOHAIBHBIE YPaBHEHMUS
I'paduueckas nHTEpHpeTanvs ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JUHEWHBIX YpaBHEHUI ¢ JByMs nepeMeHHbIMH. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YPaBHEHUH ¢ ABYMs IIEpEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
3.6 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOI TepeMeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
39 JIuHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OAHON MIEPEMEHHON
4 DyHKIT
il [Tonsitue ¢ynkmnuu. OONacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
' ¢yskuu. CriocoOb! 3aaanus GpyHKUMN
4.2 I'paduk dpynkumu. YreHue cBoitcTB GyHKIMHU 1O €€ rpaduky
4.3 [Ipumeps! rpadukoB GyHKIUHN, OTPAKAIONIUX PeaTbHbIC MPOIECCHI
ad OyHKIMKM, ONUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOHOPLHMOHAIBHBIC
' 3aBHCHUMOCTH, UX I'pauku
4.5 OyHKIMU y =x7 y = x7
4.6 Oyakuu y = [x, y = |x]|
4.7 I'paduyeckoe peneHre ypaBHEHHUI U CHCTEM ypaBHEHUM

9 KIIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
. ParonaneHble uKcia, UpPpAlMOHAIBHBIE 4YHCA, KOHEYHbIE M OECKOHEUHBIE
' JECATUYHBIE TPOOH
MHOXeCTBO 1€HCTBUTEIBHBIX YHCEI, IEUCTBUTENIbHbIE YHCia KaKk OECKOHEUHbIE
1o JecsTUUHbIe IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JIEUCTBUTENIbHBIX YUCEI U KOOpIMHATHOM NpsiMoi. CpaBHEHUE JIEUCTBUTEIbHBIX
qucen
1.3 ApubdmMeTnueckue IeUCTBUS C JCHCTBUTEILHBIMHU YHCIIAMA
W3mepenus, npubmmkenust, olleHKU. PazMepbl 00bEKTOB OKPYXKAIOIEro MHUpa,
14 JUTATEIIEHOCTh TIPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue uucen. [Ipukuaka u omeHka
pPE3yAbTAaTOB BHIYMCIECHUN
2 YpaBHEHMSI U HEPaBEHCTBA
2.1 YpaBHEHUs C OJTHOW MEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIINXCS K KBaIPATHBIM
Y bukBanpatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMM TpEeTbed U
' YETBEPTOU CTENEHEW Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cucrem IByX JIMHEWHBIX YPaBHEHHUM C IBYMS IIEPEMEHHBIMU
20 Pemenne cucrem IByX YpaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas uHTEpIpETALINS CUCTEMb] YPAaBHEHUH C IBYMS IIEPEMEHHBIMH
2.11 Penienune TekcTOBBIX 3aa4 aJreOpandeckuM crocoOom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEWHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOMN
2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBangpaTtHble HepaBeHCTBa
516 I'padmueckass uHTEpHpeTaniss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS

MNEPpCMCHHBIMU




3 DyHKIT

31 Keanmparnunas ¢ynknms, e€ rpadpuk u cBoiictBa. [lapaGonma, KOOpIWHATHI
' BEPIIUHBI TapadoIbl, OCb CAMMETPUN TTAPaOOITBI

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

3.3 I'paduxu Qynkuumit y=k/x, y = x° 1 ux cBOICTBa

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

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

42 Apudpmerrnueckass mnporpeccus. Dopmynsl n-ro  wieHa apudpMeTHUEcKoi
' MIPOTPECCUU, CYMMBI TIEPBBIX /1 YJICHOB

43 I'eometrpuueckass mporpeccusi. DopMmysiabl n-r0O 4YJ€HA TE€OMETPUYECKOMN
' MPOTPECCUH, CYMMBI TIEPBBIX 71 YJICHOB

44 N300pakeHre diIeHOB apU(METHUYECKOM M TEeOMETPHUYECKON Mporpeccuit
' TOYKaMU Ha KOOPJAUHATHOMU IJIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHIUAIbHBINA POCT

4.5 CroxHBIE ITPOLIEHTHI




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

Kon
NpoBepsieMOro
TpeOOBaHMS

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

YMeHue onepupoBaTh IOHATHUSAMU: MHOXECTBO, IIOJMHOXKECTBO,
OIepalMy HaJ MHOXKECTBAMM; YMEHHUE OIEpUPOBATH ITOHATUSMH:
rpad, cBs3HBIN rpad, AepeBo, UK, MPUMEHITh UX MpPU PELICHUU
3aj1a4y; yMEHHE UCIIOJIb30BATh IpauuecKoe MPEICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a1a4

U3 APYrux y4eOHBIX MPEeIMETOB

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

BbICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHHUI

YMeHne onepupoBaTh MOHATHSAMH: HATypaJlbHOE YHCIIO, IIPOCTOE M
COCTaBHOE YHCJIO, JEIMMOCTb HATypalIbHBIX 4YHCE], IPU3HAKU
JEITUMOCTH, LIEJI0€ YHCIIO0, MOIY/b YHCJA, OOBIKHOBEHHAs IpoOb U
JeCSITUYHAs JIpoOb, CTAHJAPTHBIA BUJ YHUCIA, PAMOHAIBHOE YHCIIO,
UppalMoOHAbHOE YHUCIIO, apu(METHUECKUH KBaJpaTHBIM KOpPEHB;
YMEHUE  BBIIOJHATH JEWCTBUS € YUCIAaMH, CpPaBHHUBATb U
yHOpAIOYMBATh 4YHUCJIA, IPEACTABIATH YHCIA HAa KOOPAUHATHOMN
IPSIMOW, OKPYIVISITH YHMCJIA; YMEHHUE JelaTh HNPUKUAKY U OLEHKY

pe3ylibTaTta BBIYMCIICHHI

YMeHue onepupoBaTh MOHATHUAMM: CTENEHb C LEJbIM MOKa3aTeeM,
apudmeTnyeckuil KBaJpaTHBIH KOPEHb, MHOTOYJICH, airedpandeckas
Ipo0b, TOXKIAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENeHU
0oJbllle €IMHHULBI; YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHusl IENbIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKCHUHA U
BBIPQXXEHUM C KOPHSAMH, Pa3jIoKEHUE MHOTOUIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAApPAaTOB H

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpUPOBATh NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOW, YKCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEWHBIE M KBaJIpaTHbIC yYpPaBHEHHS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOW TEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHCJIE IIPU PELICHUNU 3aa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 ¥ KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs pelieHui

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKINA, TpapuK QYHKIIMH, HYITH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKINY; yMEHHE OIEPUPOBATH MOHSATHSAMHU: npsiMast
PONOPIUOHATBHOCTD, JIMHEHHAs (DYHKIUS, KBaapaTudHas (yHKIHA,
oOpaTHasi TPOMOPIMOHANLHOCTh, TMapaboia, runepOosia; yMEHHE
CTpouTh Tpaduku PyHKINH, UCTIOIH30BATH TPAdUKH JJIS ONIPEACTICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, JUIsI PEIICHUS 3a1a4 U3 APYTUX
yUeOHBIX TIPEJAMETOB M pEaJbHOW IKM3HHM, YMEHHUE BBIpaXaTh

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

Ymenue OTepupOBaThH MOHATUSMU MOCe0BATEIBHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrPecCUd;  yMEHHE
MCIONIb30BaTh CBOWCTBA MOCJEA0BATEIBHOCTEH, (HOPMYNIBI CyMMBI U
oOlIero wieHa MpH pelieHud 3ajad, B TOM 4YHCIe 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHYy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBMIO 3aJayH,
UCCIIeIOBaTh MOJTYYEHHOE pEIIeHUE M OLIEHUBATh MPaBIONO00HOCTh

MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUYKA, OTPE3OK, MpsAMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napaienorpaMM, poMO, TNpPSAMOYTOJIBHUK, KBapaT, Tpamleuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YUEHHBIX CBOUCTB GUTyp U (pakToB

10

YMeHue onepupoBaTh IMOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIe TPEYroJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIrojl
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYTrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEpPbl NIPEIMETOB U OOBEKTOB B OKPY)KAIOILEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLUCHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH

12

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

CUMBOJIbBHOMY OITMCAHUIO

13

YMmenue OneprupoBaTh IIOHATHUAMMU MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCIHOJIB30BATh BCKTOPbI M KOOPAWHATHI JIA MPECACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6HHX

npeaMETOB U peanLHoﬁ KHN3HHU

14

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

YMEHHE  U3BJIEKAaThb, MHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHbOpMallMIO, TMPEACTABICHHYIO B Ta0iHMIlaXx M Ha Juarpammax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT (CIIy4alHBIN
HKCIEPUMEHT), JJIEMEHTapHOe COOBITHE (PJIEMEHTAPHBI HCXON)
CIIy4alfHOTO OIIbITa, ClIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAMUTh BEPOATHOCTH CIIyYalHBIX COOBITHMIl B ONbBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHHEM
IIPABWJIa YMHOJKEHUS; YMEHHUE OLECHUBAThb BEPOSATHOCTH PEAIBHBIX
COOBITUI M SIBJICHUI, TOHUMATh POJIb MPAKTHYECKU IOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHMH B OKpY)KaloIlleM MHUPE U B JKU3HH;
3HAKOMCTBO C IMOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €r0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJI€ Pa3BUTUS MAaTEMATUKU KaK HAayKH, MPUBOIUTH
MPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D
1O MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

Yucna 1 BEIUHCIIEHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky AenMMOCTH LEIbIX YUCEN

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

13 Panmonanehpie  uucna. ApudMeTHdecKkue omnepanud C  panuoOHAIBHBIMHU
. YUCIaMHU

14 JleiicTBuTenpHble YKcha. ApUPMETHUECKHE OINepalud C ACHCTBUTEIbHBIMU
‘ YUCIaMHU

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

2 Anrebpanyeckue BbIpaXEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

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

2.3 MHorouIeHbI

24 AnreGpanueckas 1pooOb

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

3 VYpaBHEHMsI U HEpABEHCTBA

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

3n Lensie u npoOHO-parMoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenue TexcToBBIX 3324

4 YuciioBble OCIIEI0BATEIbHOCTH

4.1 IlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS OCIEA0BATEIHLHOCTEH

4.2 Apudmernueckas U TeoMmeTpudeckas mnporpeccun. Dopmyna  CIOKHBIX




MIPOLICHTOB

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




YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. AnreOpa: yueOHuK a5t 9Ki1. 001Ie00pazoBaTesIbHBIX yupexkIeHuid no penaxkueii I'.B.
Hopodeesa, N.®. Hlaperunaa: M.: [Ipoceemenne, 2020r.

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

1. AnreOpa: yueOHuK it 9KI1. 00IIe00pa3oBaTeNIbHBIX yUpexkIeHul o penakuei [.B.
Hopodeena, N1.®. Hlapeiruna: M.: Ilpocsemenue, 2020r.

2. AnreOpa: quOaKkTHYECKHE MaTepualisl sl obmieoOpasoBaTenbHbIX yupexkaenuil. . B. [lopodeen
u ap. — M.: Ilpoceemenue, 2020 r.

3. Aunrebpa. Tematuueckue tectol. Ky3suenosa JI.B., Cadonosa H.B. - M.: [Ipocsenienue, 2018 .

4. «Anrebpa. Korrponeasie paboTsl.7, 8,9 knacc / Ky3nenosa, Munaesa, Pocnosa, CyBopoBa — M. :
IIpocsewmenue.

5. Ycrabie ynpaxaerns. MunaeBa C.C

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://fcior.edu.ru/

http://festival.1september.ru/

http://gorkunova.ucoz.ru/
http://MaTemaTnyeckasi-mKosa.pd
http://fgos-matematic.ucoz.ru/index/umk dorofeev_g v/0-39
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