MUHHUCTEPCTBO MPOCBEIIEHWS POCCUMCKOM ®EJEPAIIAH
MuHHCTEPCTBO 06pa3oBanus U Hayku Pecny6uinku bamkoprocTan
AJMHHHCTPALHsI MyHHIUNAJILHOrO paiiona UumIMHHCKHI paiioH

Pecny6suku bamkoprocTaH

COIII c. llIunrak-Kyab

PACCMOTPEHO COTJIACOBAHO YTBEP)K/IEH(
MeTouYeCKUM 3aMecTUTENb AUPEKTOPa |- )Inpe o 7
00beIMHEHHEM no YBP |2 2= 7 // tegrns 1° 5

&

o ‘K;ta-‘f{ﬁi“@“aTOB Hit:
[[Tunaesa J1.3. HpHKa?’ gl OT =2
aprycra 2023 T.

quene% L//Z[ /JL/ i

ITpotoxomn N5 ot «24»

Pyxosoautens IIIMO
aBrycra 2023 r.

buxkynosa A.X
ITpotoxomn Ne5 o1 «24»
asrycra 2023 .

PABOUYASI IPOTPAMMA
(ID 954437)

yueOHoro npeamera «AJredpa»

Ui oOydJaromumxcs 7-9 KiaccoB

c.lllunrax-Kyas 2023 roj



HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa O0eCTeunBaeT U3YUCHHE APYTUX AUCLUUIUINH, KaK €CTeCTBEHHO-
HAYy4YHOTO, TaK M TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
IpOJIOJDKEHUs 00pa30BaHUs U B TIOBCEAHEBHOM kn3HU. PazButue y oOydaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpandyecKkux
abcTpakiui, cnocobe OTpakeHUsI MAaTeMaTUIECKOM HAYKOM SIBIICHUHN U MPOILIECCOB
B IPHpOJIE W OOIIECTBE, POJIM MATEeMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4ueCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNTaluyd B COBPEMEHHOM LU(POBOM
oOmectBe. N3yuenue anreOpsl oOecHeUMBAET pa3BUTUE YMEHUS HaAOIIOAATH,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
(dopmynupoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00ecieunBaeT pa3BUTUe
JIOTUYECKOTO MBIIIICHUS] OO0YyYaloUIuXcs: OHHM HCIONB3YIOT JIeAYKTHBHBIE U
WHAYKTUBHBIE PacCyXJIeHHUs, 00001IeHne U KOHKPETH3AINIO, abCTparupoBaHue u
anajmornto. OOydenwe  anreOpe  mpeArnoyiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIbHOM ~ 1€ATEIBHOCTH OOYYaIOLIUXCsl, IO3TOMY CaMOCTOSITEIBHOE
pellIeHre 3a1a4 SBJSETCS peannu3alueil JesiTeIbHOCTHOIO IPUHIUIIA O0yUYeHUs.

B crpykType mnporpammsl yueOHOTO Kypca «AunreOpa» ajii OCHOBHOI'O
o0uiero oOpa3oBaHHs OCHOBHOE MECTO 3aHMUMAIOT COJEPKaTENbHO-METOINYECKUE
auHUH: «Yucnaa v BBIYUCICHUD), «ANTreOpandecKue BRIPAKCHUSD», «YpaBHEHUS H
HepaBeHCTBay, «DyHkummy. Kaxmas w3 3TUX coAepKaTelbHO-METOAMYECKUX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C
ApyTMMU €ro JuHMSAMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4arouIumcs
OPUXOJUTCS JOTHUYECKH PacCy’KIaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Aunredpay BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3zienax
MaTeMaTUYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIONINE OBIAJCHUIO 00YYaIOIIUMHUCS
OCHOB  YHUBEPCAJIBHOTO  MareMmarudeckoro si3blka. CoxepikaTrenbHOW |
CTPYKTYPHOM OCOOECHHOCTBIO y4eOHOro Kypca «Anaredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxanne nuHUM «Yucna W BBIYUCICHUS» CIY)KUT OCHOBOW JJIA
JaJIbHEHIIEr0 U3y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHA O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMSA
CBSI3aHO C PAaLMOHAIBHBIMH M UPPALMOHAIBHBIMH YMCIaMH, (popMHpOBaHHEM



IIPEACTABICHU O JEWCTBUTEIIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHHMS YHUCIOBOU
JMHUH OTHECEHO K CpellHeMY 001eMy 00pa30BaHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpandeckue BhIpakKeHUsD
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOJUMOTO HJisi PEIIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M TPAKTHKO-OPUEHTUPOBAHHBIX 3afad. Ha  ypoBHe
OCHOBHOTO OOIIero o0pa3oBaHWs YYEOHBI MaTepHal TPYHIHPYETCS BOKPYT
paIoHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa IS TIOCTPOEHHUST MaTEeMaTHYECKHX MOJIee, OMHCAHMs MPOIECCOB U
SABIICHUH peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAIT TakkKe
JalbHENIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOIO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3zoBaHre CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPUECTBY.

Copepxanne (pyHKIIMOHATBHO-Tpa(UUECKON JIMHUN HALIETICHO HA MOJy4YeHHE
oOy4aroluMuUCs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENU
JUTS OTIMCAHUS M UCCIEIOBAHUS Pa3HOOOpPa3HBIX MPOIECCOB U SIBICHUN B MPUPOC
n obmiectBe. M3yueHne Mmarepualia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCTI0JIb30BaTh Pa3JInYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpauyeckue, BHOCUT BKJIaJ B (HOpMHpOBaHHE
NPEICTaBICHUN O POJIM MATEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMy IlaHy B /-9 Kiaccax wu3ydaeTcss Yy4eOHBIH Kypc
«Anredpa», KOTOPHIN BKIIOYAET CIEIYIOIINE OCHOBHBIE Pa3JeNibl COACPIKAHMS:
«Yucna ¥ BBIYUCICHUS», «AJreOpanyeckue BBIPAKEHUS», «YpaBHEHUS W
HEpaBEHCTBA», « DYHKIUNY.

Ha u3ydenne yuebHOro Kypca «Anredbpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 gaca (3 vaca B Hezaemo), B 8 kinacce — 102 gaca (3 vaca B Hezenmo), B 9
kiacce — 102 gaca (3 yaca B HEZIEIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BHIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, TIEPEXOA OT OJHOW (POPMBI 3aIUCU
npobert k apyrou. [loHsTHE panMOHATBLHOTO 4YHWCJIA, 3alHCh, CpPaBHEHUE,
yHOPSIOUYMBAHUE  pallMOHANBHBIX uucel. ApudmeTuueckue JIEeUCTBUS C
palMOHAIBHBIMHA YMCIamMu. PemeHue 3a1a4d U3 peaabHOM MPAaKTUKU HA 4YacTH, Ha
Ipoowu.

CreneHb € HaTypaJlbHBIM IOKa3aTeJeM: OIpeAelieHne, MNpeoOpa3oBaHUe
BBIP)KEHHII HA OCHOBE OIPE/ENICHNUs, 3auch 00NbIIMX yncen. [IpoueHTsl, 3anuch
IOPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE NMPOLEHTOB. TpHU OCHOBHBIE 337auu Ha
IIPOLICHTHI, PEILICHUE 33/1a4 U3 PEAIbHOW ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHCle TMpsMas U oOpaTHas
[IPONIOPLIUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IIepemMeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonmyCcTUMBbIE
3Ha4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBHCUMOCTH MEXKY BEJIMUMHAMU B BHJIE
dopmynbsl. Beruucnenus no popmynam. [IpeodpaszoBanne OYKBEHHBIX BbIpaKEHU,
TOKJECTBEHHO paBHbIE BBIpAXKEHUsS, TMpaBuja MpeoOpa3oBaHUSI CYMM U
IPOU3BE/ICHUH, ITpaBUJIa PACKPHITHS CKOOOK U MPUBEACHUS MOA00HBIX CIaraeMbIX.

CBOMCTBA CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIeHbl. CteneHb MHOrowieHa. CroxeHue, BbIYUTAHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOIO YMHOXEHUA: KBaApar
CyMMBl W KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUsA, NpaBHia NpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHeHUH. CocTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3a71a4 C MOMOILBIO YPABHEHUIA.

JIuneitHoe ypaBHEHUE C IBYMs NEpEMEHHbIMU U ero rpaduk. Cuctema AByx
JVHEWHBIX YpPaBHEHUM C JBYMs NIE€PEMEHHbIMM. PelleHHe CUCTEM YpaBHEHUH
CcocoOOM TMOACTAaHOBKHU. [IpuMepsl pemeHuss TEKCTOBBIX 33Jad C MOMOUIBIO
CUCTEM YpPaBHEHUMU.

DOyHKIUU



Koopaunara Touku Ha npsimou. UucinoBsle TpOMeXXyTKU. PaccTosinue mexny
IBYMs TOYKaMU KOOPAUHATHOMN MPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOM miockocTu. [Ipumepsl rpagukoB, 3aaHHBIX GOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBUcUMOcTed. Ilonstue ¢yukuu. ['padux
¢byukuuu. CoiicTBa pyHkumid. JIunelinas Qyukuus, e€ rpaduk. ['padux Gynkimm
y = |X|. I'padmueckoe perieHre JIUHEHHBIX YpaBHEHMH W CHCTEM JIMHCHHBIX
YpPaBHEHUM.

8 KJIACC

Yuciia 1 BBIYMCICHUA

KBagpatueiii kopenb u3 umcina. [loHsthe o0 wuppalMOHAILHOM YHUCIE.
JecsTuunble TpUOTMKEHUST UpPAIMOHAIBHBIX yncesn. CBoicTBa apudMeTHuecKux
KBa/IpATHBIX KOPHEW U X MPUMEHEHHE K MPEe0OpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYMCJIEHUSIM. [[eICTBUTENBHBIC YHCIIA.

Crenensb ¢ UenpIM oKa3aTesneM U e€ cBorictBa. CTaHaapTHAS 3alKCh YHUCIA.

AnreOpandeckue BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbIii  TpEXW/ieH, pa3loKEHHE KBaApPaTHOTO TPEXWIEHA  Ha
MHOHTENH.

AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil apoOu.
CrnoxeHue, BbIYMTAHHE, YMHOXXEHHE, [I€JIEHUE alreOpandeckux ApoOeH.
ParmonanbHbie BRIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaapaTHOTO ypaBHEHUSI.
Teopema Buera. Peuienue ypaBHeHU, CBOAAIINUXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPAaBHEHUSI.

I'paduueckas uHTEpHIpeTalvs YPAaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEM
JIMHENHBIX ypaBHEHUW C JBYMs IiepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

Pemienre TekCTOBBIX 3a/1a4 alreOpanyecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U MX CBOWCTBA. HEpaBEHCTBO C OHOWM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

OyHKInnPYyHKIUH

[Tonsatre @ynkuun. OOIaCTh ONPEACIICHUS W MHOXXECTBO 3HAYEHUU
dbynkiuu. CiocoOsl 3a1anus GyHKITUH.

I'paduk bynkuu. Urenue cBocTB QyHKIMU 10 €€ rpaduky. [Ipumepnl
rpa@uKoB GYHKIMMA, OTPAKAIOIIUX PEATTbHBIE TPOLECCHI.



@DYHKIMY, OIMUCHIBAIOIINAE TMPSMYI0 W OOpaTHYH MPONOPIMOHATHHBIC
3aBHCHMOCTH, UX rpadukn. Oyakimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KUIACC

Yucia 1 BBIYUCTICHUA

PaunoHanbpHple YuClIa, UPpalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO JNEUCTBUTENIBHBIX YUCEIN, ICUCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUYHbIe JeCATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHEHHME JIEUCTBUTENIBHBIX 4YHCEN, apU(PMETUYECKUE JIEUCTBHUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, [JIUTEIBHOCTh IPOIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [[pukuaka n oneHka pe3ynbTaTOB BHIYMCICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOe ypaBHEHME. PemeHne ypaBHEHMM, CBOISIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienne ypaBHEHHM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPEThEU U YETBEPTOMN
CTETIEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-palMOHAIBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajad
anredpanvyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremeHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alreOpanvdecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOW INEpeMEHHOMN. Peuienue cucreMm
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaaparHele HepaBeHCTBaA.
I'padmyeckass uHTEprpeTalvsi HEPABEHCTB W CUCTEM HEPABEHCTB C JIByMs
NIEPEMEHHBIMH.

OyHKIMNPYHKIMA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapaboina, koopAuMHATHI
BEPIIMHBI TapadoJIbl, OCb CHMMETPUH NapadoIIbl.

Ipaduxu yrxmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| , n ux
CBOMCTBA.



Uucnosele  mocnenoBaTeabHOCTHYHCI0BBIE  MOCJEI0BATEILHOCTH U
Nporpeccum

IIoHsATHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHue IOCIEA0BATEIIBHOCTH
peKkyppeHTHOH hopMyoi u ¢hopmyIion N-To wieHa.

ApudmeTrnueckas U reoMerpuueckas nporpeccur. @opmyinsl N-ro 4jaeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N YJICHOB.

N300paxeHne YiIeHOB apU(PMETHUYECKOH MU TEOMETPUUYECKOM MPOrpeccHii
TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHIMAIBHBIA POCT.
Cno>xHbI€ ITPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJIbTaThl OCBOEHHS MPOrpaMMbl y4yeOHOTO Kypca
«Anredpa» XapaKTepHU3yIOTCS:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HWHTEpeca K MNPOLUIOMY M  HACTOSAIIEMY POCCHHCKON
MAaT€MaTUKH, UEHHOCTHBIM  OTHOLUIEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHMKEHHUM B IPYIUX HayKax M MPUKIAAHbBIX chepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
MpaB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SBJIECHUN, NPOUEAYp TPakJIaHCKOro oOliecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHHM IPAKTUYECKHUX 3a]ad
MaTeMaTUYECKOW HANpPaBIECHHOCTH, OCO3HAHHEM BaXXHOCTH MATEMATUYECKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEM KU3HU ISl YCHEIIHOM mnpodeccHuoHaIbHOM
JESITeIbHOCTU ¥ Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBUAYAIBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHUYECKOMY BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHHUM, pacCyX ACHUH, YMEHHUIO BUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalMell B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJIBI U
oOmiecTBa, TMOHMMAaHUEM MAaTEMaTHYECKOW HAayKH Kak c¢epbl YelI0BEeYECKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAUYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MAaTeMaTHYEeCKOW KyJNbTYpOHl Kak CpelCTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU HABbIKAMH HCCIIEN0BATEIbCKOM
NEeATENbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (GopMHUPOBAHHE KYJILTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TFOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpEcax CBOETO
3I0pOBbS, BEIEHUS  370pPOBOro  oOpa3a KH3HM  (30pOBOE  IIUTaHMUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH U OTABIXA, pETyJIsapHas Qu3ndecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MpPU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IpaBa JAPYroro 4yejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTAllMel Ha MPUMEHEHNE MATEMATHYECKUX 3HAHWM IJIs PElICHHs 3a1a4
B OOJACTM COXPAaHHOCTH OKpY)KaroUIed cpeipl, IUIAHUPOBAaHUSA NOCTYIKOB U
OLICHKM HX BO3MOXXHBIX MOCIEACTBUN JUIsl OKpPYXAloLed Cpelbl, OCO3ZHAHHEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTeH UX PEILICHUs;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA JPYIHX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(opMynMpOBaTh AU, OHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUusT U JeHCTBUA, (OPMYIMPOBATH W OLIEHUBATh PUCKU U
HOCEeACTBUS, (POPMHUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA

ba3zoBble j10rnyeckue 1eucTBUA:

e BBIABISITH M XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
00BEKTOB, TOHSATHHA, OTHOIICHWA MEXKIy MOHATHUAMH, (POpMYyIHpPOBATH
OTpenecHUs]  MMOHATHM, YCTaHABIMBATh CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(pukanyu, OCHOBAaHMS Il OOOOIIEHUS M CPAaBHEHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (QOPMYJIHPOBATH U MPEOOPA3OBBHIBATH  CYIKICHUS:
yTBEpAUTEIbHbIE W OTpPUIIATEIbHBIC, €IUHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEUMsl B (paKTaxX, JaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npemjaratb  KpUTEpUM  JUIA  BBIABICHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHH;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;
pa30OupaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUN (TIPSIMBIE U OT
MIPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE JI0KA3aTEIbCTBA
MaTeMaTUYeCKuX (DaKkToB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh CMOCOO pemieHusi yd4eOHOM 3a1ayu (CpaBHMBATh HECKOJIBKO
BApPUAHTOB PEIICHUS, BBIOMpPATh HauboJee MOAXOMAIMUA ¢ Y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelCTBHA.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpPEUUE, MpodiIemMy,
CaMOCTOSATENIbHO YCTAaHABJIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBAThH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

OPOBOJUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAHHE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, HMCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUN;

MPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE MpOLiECcCca, a TAKXKE BbIIBUTATh
IPEIOJI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undgopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh W HW30BITOYHOCTH HH(OpPMAINH, ITaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BbIOWpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpATh (OpMY TpeACTaBICHUS WHPOPMAUA € WLIIOCTPUPOBATH
peniaemMble 3a/Jayd CXeMaMH, JuarpaMMaMmH, WHOM TrpaduKod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTH HH(POPMAIMU TIO KPUTEPHSIM, MPEIIOKESHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHHKaTHBHBIE YHHBeEpCAJIbHbIe yUYeOHbIE 1eiiCTBUS:



BOCHPUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS II0
XOJly pelIeHHs 3a]a4l, KOMMEHTUPOBATh ITOJYYEHHBIN pe3ysbTaT;

B X0J1¢ 00CYKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkKIaeMOI TEMBI,
poOJIEMBI, peIIaeMOil 3a/1a4u, BHICKA3bIBaTh UJIE€H, HALIEJICHHBIE HA MTOUCK
pEUICHUs, COIOCTaBIATh CBOU CYXKICHHMS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3IMYUE M CXOACTBO MO3UIMIL, B
KOPPEKTHOU GopMe (hopMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;

NPEACTABIATh  PE3yJIbTaTbl  PEIICHWs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEOBAaHMs,  IPOEKTa,  CaMOCTOSTENIbHO  BbIOMpaTh  opmar
BBICTYIUICHUS C YYETOM 3a]1a4 NMPE3EHTALIMH U OCOOEHHOCTEN ayJUTOPUU;

MOHUMAaTh W HKCHOJb30BaTh  NPEHUMYLIECTBA  KOMaHIHOM U

WHIUBUIYyATBHOW pPAa0OTBI TIPH pEMICHUH YYCOHBIX MaTeMaTHYeCKHX
3ajady;

NPUHUMATh 1€JIb COBMECTHOM JIEATETLHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHON paboThl, pacnpenessaTh BHUIBI pabOT, JOTrOBapUBATHCA,
00CyXIaTh MPOIIECC U PE3yIbTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPyNHoBBIX (opmax pabotel (0OCyXaeHus, oOMEH
MHEHUSMH, MO3TOBBIE€ IITYPMbI M JPYTHE), BBIMOJHITH CBOIO YacTh
paboThI U KOOPJIMHUPOBATH CBOM JCHCTBUSA C IPYTUMHU YWICHAMH KOMaH/IbI,
OIICHWBATh KA4YeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBIISATh IUIAH, aITOPUTM PEIICHUs 3aAadd (WA €ro
4acTh), BbIOUpaATh CIOCOO pElIeHUs C YY4ETOM HMEIOIIMXCA PECYpCcOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATh
BapUaHTHI pEIICHUN C Y4ETOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTEJLICKT:

BJIAJETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U
pe3yJibTara peleHus MaTeMaTHYeCKON 3a/1auu;

NpPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHHUU
3a/1a4d, BHOCUTh KOPPEKTUBHI B JICATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIIEHMBAaTh COOTBETCTBHUE PE3ybTaTa JEATEIIBHOCTH MOCTABJICHHOW LU
U YCJIOBUSIM, OOBSICHATH MPUYNHBI JOCTUKEHUS WM HEAOCTUKEHUS 1IEIIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 KJjacce OOy4arollMWCA TMOJYYUT CIEAYIOIINE
pEeIMETHBIE PE3yJIbTAThI:

Yuciia 1 BHIYMCICHUA

BoimonusaTe, coderas ycTHble M MUCHBMEHHBbIE TPUEMBI, aprUPMETHUECKUE
JEUCTBUA C pallMOHAIILHBIMU YUCIIaAMH.

HaxoauTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKECHHI, MPUMEHSITH Pa3sHOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAKEHHM, COAEpHKAIINX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTh OT OAHOW (HDOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U YHIOPSAJOYMBATH PallMOHAJIBHBIE YUCIIA.

OxpyryaTh yucia.

BBIOMHATE MPUKUAKY U OLIEHKY pe3yJbTaTa BHIUMCICHHA, OIICHKY 3HAUCHUN
YHCIIOBBIX BBIPQKCHUU. BBHIMOMHATH MEHCTBUS CO CTENEHAMU C HATYPaTbHBIMU
MOKa3aTEJISAMU.

[IpuMeHsATh  NpU3HAKM  JE€IUMOCTH, PAa3JIOKEHHE Ha  MHOMKUTENIH
HaTypaJIbHbIX YHUCEI.

Pemate mpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4yM, CBSI3aHHBIE C OTHOLUEHUEM
BEJIMYWH, TPOMOPIMOHATBHOCTRIO BEJIMYWH, MPOIEHTAMH, HMHTEPIPETUPOBATH
pe3yNbTaThl pelIeHUs 3a/1ad ¢ Y4€TOM OTpaHUMYEHUH, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaEeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBaTh anredpanyecKyr0 TEPMUHOJIIOTHIO U CUMBOJMKY, HPUMEHSATH
e€ B Ipoliecce OCBOCHUs yueOHOro MaTepuara.

HaxomuTth 3HaueHHs: OYKBEHHBIX BBIP@XEHHM NpU 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX.

BoimonHsATe  mpeoOpa3oBaHMS — LIEIOTO  BBIPAXEHHsT B~ MHOTOYJICH
MIPUBEJICHUEM TTOTO0HBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOTO4YIeHa Ha
MHOTOWIEH, TPUMEHSATH (OPMYJIbl KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcyuiecTBIATh pa3loKEHUE MHOTOUJICHOB Ha MHOXHUTEIM C TOMOIIBIO
BBIHECEHHS 3a CKOOKHM OOILEro MHOXHWTENsS, TPYNIUPOBKH  CIAraeMblX,
pUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTh nMpeodpa3oBaHUsl MHOTOWICHOB ISl PEIICHMS Pa3IMYHbIX 3a7ad
U3 MaTeMAaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonbs30BaTh CBOICTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTeIsIMUA IS
mpeoOpa30BaHUs BBIPAKEHUM.



YpaBHeHMs 1 HEPaBEeHCTBA

Pemare nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS NpaBUia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBisieTcs
JIX YUCJI0 KOPHEM YPABHEHHS.

[IpumensaTh rpaduyeckre METOJIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUMN U UX
CUCTEM.

[TonOupaTe TpUMEpHl Map YHCEN, SBISIONIUXCS pEIICHUEM JIMHEWHOTO
YpaBHEHUS C JBYMS MEPEMEHHBIMU.

CtpouTh B KOOPJWHATHOM IUIOCKOCTH TpaduK JIHMHEHHOrO ypaBHEHHUS C
JIBYMs TEPEMEHHBIMHU, MOJIb3YSCh TpadUKOM, MNPUBOAUTH HPUMEPHI PEUICHUS
ypaBHEHUS.

Pemats cuctemsbl ABYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpaduIecKu.

CoctaBisiTh W pemaTh JHUHEHHOE YpPaBHEHUE WJIM CUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCIOBUIO 33/Jaud, HMHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJTyYEHHBIN pe3yJIbTar.

DOYyHKIUU

N300paxkaTh Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuath B KOOPJMHATHOW IMJIOCKOCTU TOYKU IO 3aJIaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHue GyHKIMH 110 3HAYEHUIO € apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHalu3a WHGOpMaIlH,
U3BJICKATh U UHTEPIIPETUPOBATH MH(GOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOydenuss B 8 kJiacce OOyYarONIIMICA TMOJYYHUT CIEAYIOIIUE
peIMETHbIE PEe3yJIbTAThI:

Yucia 1 BIYMCICHUSA

Hcnonb3oBaTh HauvalibHBIC MPEJCTABICHUS O MHOXECTBE JIEHCTBUTEIIBHBIX
YUCEeN ISl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIICHUH, n300paxaTh IeHCTBUTEIIbHbBIE
YyCJia TOYKaMH Ha KOOPJUHATHOM MPSIMOM.

[IpumeHaTh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHBIE KOPHH, WCIIONB3YS MPH HEOOXOTUMOCTH KaJbKYJSITOP, BBITOJIHSATH
mpeoOpa3oBaHUs BBIPAKCHUM, COJEPXKAIMIUX KBAJpPATHBIE KOPHU, WCIOIL3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIAX M MaJBIX YUCET C IMOMOIIBIO JECATUYHBIX
npoOeit u creneneit uncina 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHATh TMOHATHE CTENEHW C 1ENbIM IOKa3aTejeM, BBINOJIHATh
npeoOpa3zoBaHus BEIPAKEHHM, COAEPKAIUX CTEIIEHHU C IEJIbIM MTOKa3aTeIeM.
BBITTONMHATE TOXAECTBEHHBIE TTPEOOPA30BaHUS PAIIMOHAIBHBIX BBIPAKESHUN
Ha OCHOBE IMpaBUJI IEUCTBUM HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMu.
PackianpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[TpumeHsaTh mpeoOpa3oBaHus BRIPAKCHHUM JIsI PEIICHUS PA3INIHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX IMPEAMETOB, U3 PEAIbHON MPAKTUKHU.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHeiHble, KBaJpaTHbICE YpaBHEHHUS U pallMOHAIbHBIC YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM T'paduUeCKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIIM HMMEET, TO CKOJIbKO, U
nmpouee).
[TepexoauTh OT CIOBECHOM (hOPMYIHPOBKH 3a7a4M K €€ anreOpanyeckoit
MOJIEIA C TIOMOIIBIO COCTaBIICHUS YpPaBHEHUS WJIM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3ybTarT.
[IpuMeHATh CBOWMCTBA YHCIIOBBIX HEPABEHCTB I CPaBHEHWS, OIICHKH,
pelIaTh JMHEWHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpaguUecKyr0 WUIIOCTPAIMI0 MHOXKECTBA pEIICHU HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.
DOyHKUUHA
[ToHuMaTh W WCIIONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYCHUS), OMPENEATh 3HAYCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesIiTh CBOMCTBA QYHKIIUU 110 €€ rpaduKy.
Ctpouts rpaduku dJeMEHTapHBIX PYHKITUI BUA:
y = kIx, y = x2, y = X3y = |x|, y = X, ONHCHIBATH CBOWCTBA JHCIOBOM
byHKIIMN TI0 €€ TpaduKy.
K xoniy oOydenuss B 9 kJiacce OOyYarOIIMICSd TMOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YIIbTaThI:
Yucia 1 BIYMCICHUSA
CpaBHHMBaTh W yMOPSIOUYMBATH PAIMOHAIBHBIC M HUPPAIMOHAIBHBIE YHUCIIA.
BrimonsasaTe apudmMeTnyeckue ASUCTBUS ¢ PallMOHATBLHBIMU YHCIIAMH,
coueras YCTHbIE M THUCbMEHHbIE MPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalOHATBHBIMUA YUCIAMHU.



Haxonute 3HaueHWss cTeneHeM ¢ LEeNbIMUA MOKAa3aTelsIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUS] YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh JIEUCTBUTENBHBIC YKCIIA, BBIMNOJHITh MNPUKUIKY pe3yJibTara
BBIUHCJICHUI, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats ynMHEHbIE W KBaApaTHbIE YpPAaBHEHUS, YpPaBHEHMS, CBOASIIUECS K
HUM, TIPOCTEUIITNE APOOHO-PAITMOHAIBHBIE YPAaBHCHUS.

Pemate cuctembl IBYX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBIISICTCS JIMHEHHBIM.

Pemiath TekcTOBbIE 3aJauu  aJIreOpamndeckuM CHoco0OM C  MOMOIUIBIO
COCTAaBJICHUS YPABHECHUS WJIM CUCTEMBI JIBYX YPAaBHEHUH C IBYMS ITIEPEMEHHBIMM.

[IpoBoaAMTH MpOCTEHMIINE UCCIEAOBAHUS YPABHCHUN U CUCTEM ypaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paUUECKUX MPeACTaBICHUN (yCTaHABINBATh, UMEET
U ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIIM HMMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, H300pakaTh
pelliecHue HEPaBEHCTB HA YHCIOBOW NPSIMOM, 3alMCHIBATH PEHICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTeMBbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaThb PEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOU MPSIMOM, 3aIIUCHIBATh PEIICHUE C TIOMOIIBbIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPH PEILICHUH PA3TMYHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBaTh (yHKIIMHM HM3YYEHHBIX BHUIOB. I[loKa3pIBaTh CXEMAaTHUYECKU

PAacIioIOKEHUE Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GpyHKIUH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3Ha4YCeHUN KOA(PPUITMEHTOB, ONMMUCHIBATH CBOMCTBA (PYHKITUH.

CtpouTh M M300pakaTh CXeMaTW4YeCKU rpaduKu KBaJAPATUUYHBIX (YHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUHI N0 UX Tpadukam.

Pacnio3naBaTh KBagpatuyHyo GyHKUIHIO 110 GopMysie, IPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIINI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATETbHOCTH W IPOTPecCuH

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BbInonHAT  BBIUKCICHHUS C HCHOJb30BaHMEM (GoOpMyl N-ro  4jeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxaTh 4IEHBI MOCIEJOBATENFHOCTH TOYKAMHU HAa KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TIOCIEAOBATEIILHOCTSIMU, B TOM
qrclie 33Ja9d U3 pealbHON JKU3HH (C MCIOIB30BAaHUEM KAIBKYJISTOPa, ITU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoasusie | IIpakrudeckue (witcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
1 Yucna u BeIUUCIICHUS. PalinoHaibHbIC o5 1 bubmuoreka [JOK
qyucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Aunred 27 1
FITEOPAITICCRIE BRIPMRCHIA https://m.edso0o.ru/7f415b90
bubmuoreka [JOK
3 20 1
¥ paBHCHHS H HEPABEHCTBa https://m.edso0o.ru/7f415b90
bu6nmoreka [JOK
4 K . D 24 1
OOPAMHATHI 1 rpagpHKH. PyHKIIH https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHe 1 0000menHe 6 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnubie | IIpakTuyeckue (uubp )
NPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 q .K 15
WCIa ¥ BeIYUCIeHUs. KBaipaTHbie KOpHU httos://m.edsoo.ru/7f417af8
5 Yucna u BerauciaeHus. CTEeHb ¢ 1eIbIM - bubmuoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BEIPKCHHS. 5 1 bubnuorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BEIpaKEeHUSI. 15 1 bubnuoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBa. KBasipaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o . 5
YHKUHH. OCHOBHBIE HOHATHA https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
9 o | 9
ynKUH. qucnoBbie GynKumH https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
10 IT 000 6 1
OBTOPEHHE 1 000bIIeHTe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 0



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

9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undposbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTENbHbBIC 9 bubnmoreka [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [JOK
OJHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBA. CUCTEMBI 14 1 bubnmnoreka [JOK
YpaBHEHUU https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 v .H 16 1
paBHEHUS U HepaBeHCTBa. HepaBeHCTBa httos://m.edsoo.ru/7f419d08
bu6nuorexa [IOK
5 ) 16 1
JHIIHE https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
6 YucioBBIE TOCIENOBATENLHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bubmuorexa [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YUYEBHO-METO/IMYECKOE
OBECIEYEHUEOBPA3OBATEJBLHOIO

MPOLIECCA

OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 VAEHUKA

* MaTtemaruka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHB: YUCOHUK, 7
kiacc/ MaxkaperueB FO.H., Munatok H.I'., Hemmkos K.U. u npyrue; non
pen. Tensikockoro C.A., AkimonepHoe o61ectBo «M31aTenscTBO
«IIpocBenieHue»

* MaTtemaruka. Anredpa: 8-i kinacc: 6a30BbId YPOBEHB: YUCOHUK, 8
kiacc/ MaxkaperaeB FO.H., Munatok H.I'., Hemmkos K.U. u apyrue; non
pen. TensikoBckoro C.A., AkionepHoe o61iectBo «M3aaTenbeTBO

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA
Meroanueckue nmocooust YMK «Anrebpa. 7 kimacey, «Anredpa. 8 kmacey,
«Anrebpa. 9 kimace» F0. H. MakapsrueBa, H. I'. Munmgiok, K. U. Hemkosa,

C. B.CyBoposoii noa penakuueit C. A. TelsikoBCKOro.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETUMUHTEPHET

https://resh.edu.ru/



