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HHOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISETCS OJHMM W3 OTOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
OGCCHC“H/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHUTApHOTI'O
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUST 00pa30BaHMsI M B TIOBCEHEBHOMN KU3HHU.
Pa3Butne y oOyuwarouuxcs Hay4YHbIX HPEJICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, Ccrnocode OTpaKEHUS MaTEeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOJEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M Ka4eCTB
MBIIIUICHHS, HEOOXOAUMBIX JJI aJalTalui B COBPEMEHHOM HH(poBoM oOmiecTBe. N3ydeHue
anreOpbl o0ecTieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeNCTBUS U BBIBOJBI, (GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTUC JIOTUYCCKOTO  MBIIIJICHUS O6yanOHIHXC${: OHM HCIOJIB3YKOT AOCAYKTHBHBIC U
WHAYKTHBHBIE PAaCCyXAeHUs, 0000IeHne W KOHKPETU3alnio, adCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe MpearnoyiaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSITEIBLHOW JIESTEIBHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE peNIeHWe 3ajad  SBJSIETCS — peajm3armeit
ACATCIIBHOCTHOI'O MPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mporpammsl y4eOHOTO Kypca «Aunrebpa» [Uisi OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUecKie JIMHUHN: «Yucma u
BEIUUCIICHUSY, «AJNTreOpanveckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Ka>1<)1a${ N3 OTUX COACPIKATCIIbHO-METOANICCKUX JIMHAN Pa3BUBACTCA HA MPOTAKCHUN TpéX JIET
M3Y4EHHUs Kypca, B3aUMOJEHUCTBYSI € IPYTUMU €ro JIMHUSIMU. B Xoae uzyuenus yueOHOTO Kypca
00y4aroIuMCs IPUXOAUTCS JIOTUIECKH PACCYXAATh, UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
sS3BIK. B CBSI3M ¢ ATHM B mporpaMmy yueOHOTO Kypca «AnreOpay BKIFOUYEHBI HEKOTOPBIE OCHOBEI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YeCKOTO OOpa3oBaHHs W
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBISICTCS
€r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «Yucna W BBIYHCICHUS» CIYKHT OCHOBOW JUIS JTAJIbHEHIIIEro
W3YUYEHHsS] MaTEeMaTHUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHUIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHM, & TAK)KE MPUOOPETECHHIO MPAKTUYSCKUX
HABBIKOB, HEOOXOJMMBIX ISl MOBCEIHEBHOW XM3HH. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMU W HPPANUOHATBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O NEHCTBUTEILHOM YHUCIIE. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHHUH OTHECEHO K CpeiHeMy o0IIeMy 00pa30BaHuIo.

Conepkanue JByX aireOpaMuecKkux JHHHA — «AJreOpandyeckue BBIPAKCHUSD» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydaromIuXcs
MaTeMaTUYeCKOTO arapara, HEOOXOJWMOIrO Ui pEIIeHUs 3aJa4 MaTeMaTHUKH, CMEXKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 33/au. Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
y4eOHBI ~ MaTepwaja TpPYyNIUPYETCs  BOKPYr  PalMOHAIBHBIX  BBIPAXKEHHWH.  AJsreOpa
JIEMOHCTPUPYET 3HaUE€HHE MAaTEeMATUKU KaK SI3bIKa JUIs MOCTPOEHHUS] MaTeMaTUYeCKUX MOJENeH,
ONMCAHMS MTPOLIECCOB U SIBJIICHUH peaibHOro mupa. B 3amaun oOyueHus anredpe BXOJIAT TakKe
JanbHellee pa3BUTHE aJTOPUTMHUYECKOIO MBIIUICHUs, HEO0OXOAWMOro, B YaCTHOCTH, IS
OCBOEHMs Kypca HWHGOpPMATHKHM, M OBJIQJCHUE HaBBIKAMM JEAYKTHUBHBIX pPaCCyXICHUH.
IIpeobpazoBaHne CUMBOJBHBIX (POPM CIOCOOCTBYET PA3BUTHIO BOOOPAaXKEHUS, CIIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxxanne  (QyHKIMOHAJIBHO-TpaUUECKON  JMHMM  HAlEeJeHO Ha  IOJIydeHue
oOyyaromuMucs 3HaHUN 0 PYHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKoil MOJIenu /sl ONMCaHUs
U MCCIEJOBAHUS Pa3HOOOpa3HBIX MPOILIECCOB M SBJICHUN B Ipupojae U obmectBe. VzyueHue
MaTepuaiia CHOCOOCTBYET pa3BUTHIO y OOYYaIOIIMXCS YMEHMS HCIOJIb30BaTh pa3iMyHbIE



BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIUBUIM3ALAN
Y KYJIbTYPBI.

Cornacno yuebHOMY TUIaHy B 7-9 Kilaccax u3ydaercs ydeOHbIN Kypc «Anredpay, KOTOPbIH
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl cofepkaHus: «Yucna ¢ BBIYHUCICHUS,
«Anredpanyeckre BbIpaKEHUN», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUM.

Ha u3yuenue yueOHoro Kypca «Anredpa» orBoaurcst 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heneno), B 8 kimacce — 102 gaca (3 yvaca B Heneno), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEINIO).

Uto06sl 0becnieunts peanuzauuto Tpedoanuii PI'OC OO0 yuammumucs 8 kiacca ObLIn
N00aBIIEHBI CIIEIYIONINE TEMBI:

YpaBHeHUSs] U HEPABEHCTBA

Jluneiinoe ypagnenue ¢ 08yMs nepeMeHHbIMU U €20 2PAaUK.

LORIN0700

Koopounama mouxku na npsamoti. Yucnosvie npomescymku. Paccmosanue medxncoy osyms
mouxkamu Koopounamuou npamou. Ilpamoyzonvnas cucmema koopounam, ocu OXu Oy.
Abcyucca u opounama moyku Ha KOOPOUHAMHOU NAOCKOCIU.

Ceovicmea pyuxyui. Ilpumepol epagpuros, sadannvix chopmyramu. Ymenue ecpaguxos
peanvhvix 3asucumocmeti. Jlunetinasa Gyuxkyus, eé epagux. I[pagux @dynkyuu y = |x|.
I'paghuueckoe pewtenue TuHeliHbIX YPABHEHUL U CUCTNEM JIUHEUIHBIX YPAGHEHUIL.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, TEPEXOJl OT OJHOW (GOpMBI 3amucu Opodel K
npyroii. IloHsTHE palMOHAIBHOIO YMCIIa, 3allMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALIUOHATIBHBIX
grcen. ApudMeTHUecKue IEHCTBHS ¢ palMOHAIBHBIMU YucliaMu. Pernenne 3ama4 U3 pealbHOU
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: OIpejeeHHe, npeoOpa3oBaHUe BBIPAXKEHUN Ha
OCHOBE OTIpeJIeNIeHus], 3aich 00ybIIUX 4Kces. [IpoeHTsl, 3anKch NPOLEHTOB B BUAE APOOH U
npobu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33JauM Ha IMPOLIEHTHI, PEIICHNE 3a/1a4 U3 peanbHOMN
MPaKTUKU.

[IpumeHnenne NpuU3HaKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UHUCIIE IIpsiMasi U 0OpaTHas MPOTNOPIMOHAIBHOCTH.

Auaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YHCIIOBOE 3HAYEHHME BBIPAXKEHUS C INEPEeMEHHOM. JlomycTHMble 3HAYEHUS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHUJE (DOPMYIBIL.
Boruncnenus no gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpaKEHUS, MIpaBWIIa NMpeoOpa3oBaHMsl CYMM M IPOU3BEACHUHN, MpaBHila PACKPBITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClaraeMbiX.

CBoOIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

OpnHounenbl 1 MHOrousieHbl. CreneHb MHOTOWIeHa. Clo)KeHHe, BBIUYUTAHUE, YMHOKEHUE
MHOTO4JI€eHOB. POPMyINbl COKPAIIEHHOTO YMHOXKEHHMSI: KBaJApaT CyMMbl M KBAaApaT Pa3HOCTH.
dopmyna pa3HoOCTH KBaJIpaTOB. Paznoxenue MHOTOYJICHOB
Ha MHOXUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb ypaBHEHHS, MpaBuja MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIbHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOH, YMCIO KOpPHEW JIMHEHHOTO YypaBHEHUS,
peleHre JIMHEHHbIX ypaBHeHUU. CocTaBjieHHME ypaBHEHUM MO YCIOBHIO 3ajaud. PelieHue
TEKCTOBBIX 33]1a4 C [IOMOIIbIO YPAaBHEHUH.

JluneiiHoe ypaBHEHHE C ABYMsI NEPEMEHHBIMU U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHUN € JByMs TNEpEeMEHHbIMH. PelieHue cucreM ypaBHEHHH CIOCOOOM IOJCTAaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHUM.

DyHKUUH

Koopaunara touku Ha npsmoil. UucinoBble NpOMEXKYTKH. PaccTosiHue Mexay AByMs
TOYKaMU KOOPAMHATHON MPSAMOIA.

[IpssmoyronpHas cuctema koopauHat, ocu OXu Oy. AOcmucca W opAMHATa TOYKHM Ha
KOOpIUHATHOU MiockocTH. [lpumepsl rpaduxoB, 3agaHHbiX (Qopmynamu. Utenuwe rpauxon
peanbHbix 3aBucuMocTeil. llonsartue dynkuuu. [padux ¢ynkuun. CpolcTBa (PYHKIHM.
JIuneitnas Qynkuus, e€ rpaduk. I'paduk Gynkuuum y = |x|. I'paduueckoe penieHre TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHUIA.



8 KJIACC

Yucsa 1 BIYUCTECHUS

KBangpatuslii kopenbp u3 uucna. llonstue 00 wuppanuoHanbHOM uucie. JlecaTudHbIe
NpUOIMKEHNUS UPPAMOHATIBHBIX Yncen. CBOMCTBA apuMETHIECKUX KBAJIPATHBIX KOPHEH U HX
MIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAXXEHUI M BBIYUCIECHUAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatnblil TpEXusieH, pa3aoKeHUE KBAJPaTHOTO TPEXWIEHA HA MHOKHUTEIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpanueckoir apoou. ClroxkeHwue,
BBIUMTAHUE, YMHOKEHUE, JieJieHue aiaredpandyeckux ApoOei. PanuoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, Qopmyia KOpHEM KBaapaTHOTro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMi, cBomAUmIMXCA K JMHEMHbIM W KBaapaTHeIM. [lpocreiimme npoGHO-
paloHaIbHbIE YpaBHEHHUSI.

Jluneiinoe ypasnenue ¢ 08ymsa nepemennviMu u e2o epagux. I'paduyeckas nHTEpHpeTansg
YpaBHEHUN C JIBYMSI MEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHUU C JIByMsI NE€PEMEHHBIMHU.
[IpuMeps! penieHust CUCTEM HEJTUHEHHBIX YPABHEHUN C JBYMsSI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 337129 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBeHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHOW TEepEeMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHElHbIE HepaBeHCTBA C OJHOM mnepeMeHHOoW. CucreMsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

Koopounama mouxku na npamwoii. Yucnosvie npomescymku. Paccmosanue medncoy osyms
Mmoykamu KoopouHamHou npamot. Ilpsamoyeonvuas cucmema xoopounam, ocu OX u Oy.
Abcyucca u opounama mouxku Ha KOOPOUHAMHOL NIOCKOCHU.

[Tonsarue ¢ynkuu. OOGIACTh ONMPENCICHUS U MHOXKECTBO 3HaueHUU (GyHKIuU. CriocoObl
3amanus GyHKui. ['paduk Gyakuuu. Ceovicmea ¢hymkyuii. UTeHne CBOWCTB (PYHKIHMH 1O €€
rpaduky.  Ilpumepvr epaguxos, 3adannvix ¢opmyramu. Umenue epagurxos peanrbHbix
sasucumocmeti. Ilpumepsl rpadukoB QyHKIHI, OTpaXKaOIMKUX peaabHbIC MPOIECCHI. Jlunelnas
@ynxyus, eé epagux. I'pagux @ynxyuu y = |x|. Ipaguueckoe pewenue nunelinvix ypasHeHull u
cucmem JTUHEUHbIX YPAGHEHULL.

OYHKIMH, ONMHUCHIBAIOIIME MPAMYI0 U OOpaTHYIO MPONOPIUOHATBHBIE 3aBUCUMOCTH, MX
rpadukn. OyHKUHE Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe peleHie ypaBHCHHI U CHCTEM
YpaBHEHHU.



9 KJIACC

Yucina ¥ BEIYMCTICHUS

ParnmonanbHble Yncia, UppaloHAIbHBIE YUCa, KOHEUYHbIE U OECKOHEYHBIE JECATUYHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX UHCEN, JCHCTBHTENbHBIE YHCIa KaK OECKOHEYHbBIE
JeCATUYHbIE  apoOH. B3anMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIYy  MHOXXECTBOM
JIEMCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apu(METHYECKHE JICHCTBHS C JEHCTBUTEIbHBIMU
YUCJIAMH.

PazMepsl 00bEKTOB OKPYKAIOILIETO MHUPA, JITUTEITBHOCTH IMPOLIECCOB B OKPYKAIOIIEM MHPE.

[IpuOnmxkE€HHOE 3HAaYEHHE BEIUYMHBI, TOYHOCTh NpuOmkeHus. OKpyrieHue yucedm.
[Ipuknaka v OLlEeHKa Pe3yabTaTOB BEIYMCICHUI.

YpaBHeHusi U HepaBeHCTBA

JIuneliHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIINUXCS K JIMHEHHBIM.

KBanpatrHoe ypaBHeHue. Pemnienwe ypaBHEHMH, CBOJSIIMXCS K  KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUH TPETbEHM M YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHUTEIIN.

Pemenne  apoOHO-panMoHANBHBIX  YpaBHEHUH. Pemienne  TEKCTOBBIX  3ajad
anreOpandeckuM METOJIOM.

VYpaBHeHHe ¢ JByMs NepeMEeHHbIMU U ero rpaduk. Pemienue cucreM IBYX JIMHEHHBIX
YpaBHEHUH € JBYMsI MepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOil cTeneHu. ['paduueckas MHTEpIpETalus CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJIHOM NEpPEeMEHHOW. PelleHue cucTteM JIMHEWHBIX
HEPaBEHCTB ¢ OAHOW mepemeHHOU. KBanparHele HepaBeHCTBa. ['paduueckas WHTEprHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

Ksamparuunas ¢yukuus, e€ rpapuk u cpoiictBa. [lapabGona, xKoOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CUMMETPUU NapadoJIbL.

Ipadukn dyskimit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = || 1 ux cBoiicra.

YuciioBble 0CJI€A0BATEIBHOCTH U POIPECCUH

[TonATHE YMCIOBON MOCIENOBATEIBLHOCTH. 3aJJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmysoit u popMyIoi N-TO YIIeHa.

Apudmernueckas U reoMeTpuyeckass  IPOTPECCHH. @opmynbl N-r0 4JieHa
apuMeTUyecKoil 1 reOMeTPUUECKOHN MPOrpecCcuii, CyMMBI MIEPBBIX N YJICHOB.

N300paxkenue 4ieHOB apu(MeTHdyeckoil M TeoOMETPUYECKOW MpOTrpeccuil TOUYKamMHu Ha
KOOPAMHATHOM MJIOCKOCTH. JIMHEHWHBIN U 3KCIOHEHIUANbHBIA pOCT. CII0KHBIE TPOLICHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHUS TMPOTPaMMBbl  y4eOHOro Kypca «Airebpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHHUE:

MPOSIBJICHUEM MHTEpeca K TMPOUUIOMY U HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JOCTHKEHHUSIM POCCHUHUCKHUX MAaTeMaTUKOB H POCCHUUCKOMN
MAaTEeMaTHYECKOM MIKOJIbI, K UCIIOJIH30BAHUIO 3TUX JOCTHKCHUM B APYTUX HAYKaX W MPHUKIATHBIX
chepax;

2) rpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA M peaju3alui €ro Ipa.,
MPEACTaBICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TIPOIIEAYpP TPaKIaHCKOTO OO0IecTBa (Hampumep, BHIOOPHI, OTIPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C TMPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTHYCCKUX 3a7a4 MaTEeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCEH
YKU3HU JIJIS1 YCIIeNTHOW Tpo(decCuoHaIbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM HWHAMBHUAYaJIbHON TpaekTopuu oOpa3oBaHHs U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUATHIO MaTEeMAaTUYECKUX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHM, YMEHHIO BUIETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS

OpHUEHTAIlel B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX IMpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeEJIOBEeKa, NPUPOJbI M OOIIecTBa, NOHMMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEeYecKON MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTH JJIs1 Pa3BUTUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMaTUKA U MAaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIEA0BATENbCKOM ACSITENIBHOCTH;

6) ¢puznyeckoe BocnuTanue, fOpMUPOBaHHE KYJIbTYPbI 310POBbS H YMOIHMOHAJILHOIO
0J1aronoJyyus:

FOTOBHOCTBIO MPUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO 30pOBbS,
BEJICHUS 3[I0pPOBOr0 00pasa >KWU3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTHbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTBHIO HaBbIKAa pediexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esloBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpUEHTAIlel Ha MPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHWUW I peuieHus 3ahad B 00IacTH
COXPAaHHOCTH OKpYKAIOIIEW cpenapl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MIOCJIEJICTBUH ISl OKpY>KaloIIel cpefbl, 0CO3HaHUEM TI00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0eM U MyTell X peuieHus;

8) amanTanus K H3MEHSIOUIMMCS YCJIOBHSM COIMAJILHON M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOMNPEICIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX



aroziel, mpuoOpeTaTh B COBMECTHOW JIEATEIBHOCTH HOBBIC 3HAHMSA, HABBIKA U KOMIIETCHLIUU M3
OIIBITA IPYTUX;

HE00X0AUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HciIe (HOPMYyIHpPOBATH HUICH,
MOHATHUS, THUMOTE3bl 00 0OBEKTaX M SBJICHUSAX, B TOM YHUCIIEC paHee HEM3BECTHBIX, OCO3HABATh
neuuuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHTYAlMI0, BOCHPUHHMAaTh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE PEIICHUS U
JecTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBLIC yqeﬁm,le JedcTBUA

Ba3oBble Jornueckue aeicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKH MATEeMAaTHUYECKHX OOBEKTOB, MOHATUM,
OTHOIIIEHUH MEXAYy TOHATUSAMU, (OPMYIHPOBATH OMpPEACICHUS TOHSATHN, YCTaHABIWUBAThH
CYIIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIIMN, OCHOBAHUS ISl OOOOIIEHNUS U CPABHEHHUSI, KPUTCPUU
MIPOBOIMMOTO aHAJIN34;

BOCTIpUHUMATH, (OPMYIIUPOBATH H TPEOOPA3OBBIBATH CYKIEHHUS: yTBEPAWUTEIbHBIE U
OTpHIIaTENbHbIE, €TMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYHS B (paKTax, JaHHBIX,
HaOMIOACHUSAX W YTBEPXKICHUAX, MpEIaraTh KPUTEPUHU IS BBISIBJICHHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPEUHIA;

JeNaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHUI IO aHAJIOTUH;

pazOupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKHX YTBEPXKICHUW (MpsMbIE M OT MPOTHBHOTO),
MPOBOJIUTh  CaMOCTOSITEIbHO  HECJOXKHBIE  JIOKa3aTeIhCTBA  MaTEeMaTU4YeCKUX  (haKTOB,
BBICTpAaWBaTh AapPTryMEHTAIMIO, TPUBOJIUTH TPUMEPhI M KOHTPIPHUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIC PACCYKICHNUS,

BBIOMpaTh CHOCOO pemIeHUs y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpaTh HaNOOJIEEe OIXOIANTUN ¢ YYETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe 1eCTBUA

WCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI HWHCTPYMEHT II03HaHUsA, (HOpMYIUpOBaTh
BOIPOCHI, (PUKCHUPYIOIIE TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIHHO yCTaHABIMBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH MO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIN AKCIEPUMEHT, HEOOIbIIOE
HCCIIEIOBAaHUE M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, 3aBUCUMOCTEU
00BEKTOB MEX]Yy COOO0I;

CaMoOCTOSITENIbHO  (OPMYIMPOBaTH OOOOIIEHUS U BBIBOABI MO pe3yldbTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAaHMUs, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIJBUIaTh MPEANOJIOXKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh W HW30BITOYHOCTh HMH(OpPMAIMH, JaHHBIX, HEOOXOJUMBIX IS
peuieHus 3a1auu;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIUIO PA3ITMYHBIX
BUJIOB ¥ JOPM TMpeACTABICHUS;

BBIOMpaTh (OopMy TpeacTaBiIeHUS HHPOPMAIMM ¢ WILIIOCTPUPOBATh pellaeMble 3aauyd
CcXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAILIUSAMU;



OLICHUBATh HAAEKHOCTh HMHPOPMALUMM 10 KPUTEPUSAM, TPEAJIOKECHHBIM YUYUTEIEM WIH
c(OPMYIHPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHUBepCaAJbHbIE YUeOHble JeilicTBUA:

BOCHPUHHUMATH U (POPMYITUPOBATH CYKACHUS B COOTBETCTBHH C YCIOBHSIMHU U LEISIMU OOLICHHUS,
SICHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS IO X0y PELIEeHUs 3aJa4l, KOMMEHTHPOBATh MOJIY4YEHHBII pe3ysbTaT;

B XoJe OOCYKZEHHS 3a7aBaTh BOMIPOCHI IO CYIIECTBY OOCYXIAEeMOW TEMBI, IMPOOJIEMBI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJEH, HALIEJICHHbIE HA MOMCK PELICHMS], CONOCTAaBISATh CBOU
CYXJICHHSI C CYXJECHUSMH APYrHUX YYaCTHHUKOB AMAiOra, OOHApYyKHWBaTh pPa3jMyhe M CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU hopme GopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEICTaBIATh pPE3yiIbTaThl pPELIEHUs 3a/ladyd, OSKCIEPUMEHTA, MHCCIEN0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4Y€TOM 3aJad NpPE3eHTAlud U
0COOEHHOCTEH ayIuTOpUN;

MIOHMMAaTh W UCIHOJB30BaTh MPEUMYLIECTBA KOMAaHIHONW M WHIMBUAYAJIbHOW paboOThl Npu
pelIeHnH y4eOHbIX MaTeMaTHYECKUX 3aay;

MPUHUMATh L€1b COBMECTHON JESITEIbHOCTH, TUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paldoThI,
pacnpenensatb BHIbI paboT, JOroBapuBaThcs, OOCYKIaThb MNPOLECC M pe3ynbTarT padoThl,
000011aTh MHEHHSI HECKOJILKUX JTFOMICH

y4acTBOBAaTh B TPYMIOBBIX (opmax padboTel (0OCyxkaeHHs, OOMEH MHEHHUSMH, MO3TOBbIE
HITYPMbl M JIpYTH€), BBIMOJIHATH CBOIO 4YacTh paOOThl M KOOPAWHHUPOBATH CBOM JEHCTBUS C
JPYTMMH YI€HaMU KOMaH/bl, OLIEHHWBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOIYKT IO
KpUTEpUsIM, cHOpMYJIHPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH, arOPUTM pelIeHMs 3aJaud (WM €ro 4acTb), BBIOMpATh
cnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.
CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BIAJeTh CIOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJI IIpollecca M pe3yibTaTa peLIeHMs
MaTeMaTUYeCKOH 3a1auHu;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIpH pELICHWU 3a/Jadyd, BHOCHUTh
KOPPEKTHBBl B JIeTEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTb COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTH IIOCTABIEHHOW MLEIM U YCIOBHSIM,
OOBSICHATH MIPUUYUHBI JOCTHKEHHSI MJIM HEIOCTUIKEHUS LIeJIH, HaXOAUTh OLIUOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 Kkijacce OOy4yaromMiicss MOJYYUT CHEAYIOUINE MPEAMETHBIC
pe3yIbTaThI:

Yuciaa v BBIYHCIEHUS

BrimonHsATh, coderas yCTHbIE M TMUCHBMEHHBIE TPHUEMBI, apu(PMETHUECKHUe IEHCTBUS C
palMOHAIbHBIMH YHUCIAMHU.

Haxonuth 3Ha4YeHHs] YMCIOBBIX BBIPOKEHUH, MPUMEHSATH Pa3HOOOpas3HbIE CHOCOOBI U
NpUEMBl  BBIYMCIICHHS] 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEpKAIIMX OOBIKHOBEHHBIE H
JIeCATUYHbIE JPOOH.



[lepexoauTs OT OHOW (OPMBI 3aNKCH YHCEN K APYroil (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAacCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YHIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yuca.

BbInoyHATE NPUKHUIKY U OLEHKY pe3yJbTaTa BbHIYMCICHHUH, OLIEHKY 3HAYEHUN UYMCIOBBIX
BbIpaKEHUI. BBINONHATE NEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIMMOCTH, Pa3I0KeHHEe Ha MHOKUTEIN HATYyPaJIbHbIX YUCE.

Pemarth mnpakTUKO-OPHEHTUPOBAHHbIE 3a/layd, CBS3aHHbIE C OTHOLIEHUEM BEJIMYUH,
IIPONOPLIMOHAIBHOCTHIO BEJIMUNH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoliecce
OCBOEHHS y4eOHOTr0 MaTepuara.

Haxouth 3HaueHNs OYKBEHHBIX BBIPAKEHUHN MPHU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHATh MpeoOpa3oBaHus LIEJIOTO BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM MOJO0O0HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHAT, yMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOTOYjieHa Ha MHOTOYJIEH,
MPUMEHTH POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioK€HWE MHOTOUYIEHOB HAa MHOXUTENIM C TMOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOYKHUTEJIs, TPYNIUPOBKU ClIaraeMbIX, MpUMEHEHUs: (GopMysl COKpauiEHHOrOo
YMHOKEHHUS.

[IpumensTs mnpeoOpa3oBaHHUs MHOTOUIEHOB JJIsi pEHIeHHWs] pa3MuHbIX 3aJad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPaKTHKU.

Hcnons30BaTh CBOWCTBA CTEMEHEW ¢ HATYpaJbHBIMHU MMOKA3aTEISIMHU sl TTPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nMHEHBIE ypaBHEHHUSI C OJHOW TMEPEMEHHOW, NMPUMEHS MpaBuja Mepexoja OT
HUCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre METoAbl P PEILIEHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGupats npuMepsl nap YUCe, SBJIAIOLUIMXCS PEIIEHUEM JIMHEHHOrO YpaBHEHUs C IByMs
IIEPEMECHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaduK JHMHEHHOrO YypaBHEHHUA C JBYMs
[IePEMEHHBIMHU, MOJIb3YACh T'PAaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHMUS.

Pemars cuctembl OBYX JIMHEWHBIX YPaBHEHHMH C JIByMsl NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduYecKy.

CocraBiaTh M pelaTh JIMHEHHOE YPAaBHEHHME WM CHUCTEMY JMHEHHBIX ypPaBHEHHH IO
YCIOBHUIO 3aJlaud, HWHTEPIPETUPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJauM I1OJIY4YEHHBII
pe3yJbTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOW TPSAMONM TOYKHM, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJIWHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alMChIBaTh YHCJIOBBIE TIPOMEXYTKHM Ha
aJreOpandeckoM si3bIKe.

OTtmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduky JIuHeHbIX GyHKIUi. CTpouTs rpaduk GyHKuuu y = [X/.

OnuceiBaTh € TOMOLIBIO (QYHKIMA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOMU3BOJUTEIILHOCTH, BpEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil croco0 MpeAcTaBIeHUS M aHaIM3a WH(GOpPMAIMHU, U3BIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



K xonmy oOyuenus B 8 KkJjacce oOy4aroniuiics NOJIYYUT CIHEOYIOLUIME MPEIMETHBIC
pE3yabTAThL:

Yucsa 1 BIYUCTEHUS

Hcnonp3oBarh HayaibHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEN IJIf
CpPaBHCHHMSI, OKPYTJICHUS W BBIYHCICHUHN, M300pa)kaTh JIEHCTBUTEIIBHBIE YHCIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMensTh MOHATHE apU(PMETHUECKOTO KBAJIPAaTHOTO KOPHS, HAXOJUTh KBAJIPATHHIC
KOPHH, UCIIOJIb3Ys MPU HEOOXOJMMOCTH KAIBKYIIATOP, BHITIOJIHITH IPEOOPA30BaHUS BEIPAKECHHM,
COJIepXKaluX KBaJIpaTHbIe KOPHH, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBarh 3amucu OOJBIINX M MAaJIbIX YHCEN C TOMOIIBIO JNECATUYHBIX Ipo0ed u
crenenei uucina 10.

AJiredpanyeckue BbIpaskeHUs!

[IpuMeHSTh TOHSATHE CTENEHW C 1EJbIM TIOKa3aTeJeM, BBITIOJHATh MpeoOpa3oBaHUs
BBIpAKEHUH, COJIEPXKAIIUX CTETICHH C IIEJIBIM TTOKa3aTeeM.

BrimonHsATe TOXIECTBEHHBIE TMPEOOpa30BaHMs PAIMOHATBHBIX BBIPAKEHHH HA OCHOBE
MpaBWJI JCHCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpoOsMH.

PackmanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[TpuMensTh IpeoOpa3oBaHus BRIPAKCHUHN I PEIICHUS PA3IMYHBIX 3a7a9 U3 MAaTEMATHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON TTPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pewrate nuHelHbIE, KBapaTHbIE YPAaBHEHUS M PALIMOHAJIBHBIC YPABHEHHUSI, CBOASILMECS K
HUM, CUCTEMBI JBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMM.

Cmpoumv 6 KOOpOUHAMHOU NIAOCKOCMU 2pAPUK JTUHEUHO20 YPABHEeHUs C O08YMs
nepeMeHHbIMU, NONb3VACH 2PAPUKOM, NPUBOOUMb NPUMEPLL PeULeHUS YDABHEHUA.

[IpoBoauTh mpocTeiIre UCCACAOBAHNUS YPABHEHU U CUCTEM YPABHEHHH, B TOM YHUCIE C
MpUMEHEHHEeM Trpapuueckux IMpeacTaBieHuil (ycTaHaBlIMBaTh, HMEET JIM YpaBHEHHE WIIU
CUCTEeMa ypaBHEHUU pelleHus], €CJIU UIMEET, TO CKOJIbKO, U poyee).

[lepexonuTh OT clOBECHON (GOPMYIHPOBKHM 3alaud K e€ airedpandeckoil MOAENIu C
IIOMOIIIBIO COCTaBJICHHUSI YPAaBHEHUS WJIM CUCTEMBbl ypPaBHEHMI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHsTH CBOMCTBA YHUCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PELIaTh JIUHEIHBIC
HEpaBeHCTBA C OJHOM MEpPEeMEHHON W WX CHCTEeMbI, JaBaTh TIpaUUecKyl0 HLIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

HUszobpasxcamv Ha KOOPOUHAMHOU NPAMOU MOYKU, COOMBEMCMEYIOUUEe 3A0AHHBIM
KOOpOUHamam, Jiyyu, OMpe3KU, UHMEPBAIbl, 3ANUCLIBAMb YUCIO8ble NPOMENCYMKU HA
aneebpauieckom A3viKe.

Ommeuams 8 KOOPOUHAMHOU NIOCKOCIU MOYKU NO 3A0AHHbIM KOOPOUHAMAM, CHPOUMb
epaguxu aunetinvix Gyuxkyui. Cmpoums epaghux pynkyuu y = |x|.

Onucvieams ¢ noMowblo QYHKYULL U3BECMHble 3AGUCUMOCIU MeNCOY BeIUUUHAMIU:
CKOpOCMb, 8peMsl, paccmostue, YeHd, KOIuyecmeao, CmoumMocms, npou3go0UmeIbHoOCmy, 8pems,
00véM pabomei.

Haxooums 3nauenue ¢hynxyuu no 3snauenuro e€é apeymenma.

Honumams epaguueckuti cnocob npedcmasieHus U AHAIU3A UHGOpMAYUY, U3GTeKamsb U
UHmMepnpemuposams UHGopmMayuio u3 epaghurkos peaibHbiX NPOYeccos U 3a8UCUMOCell.

[Torumath W HCHONB30BaTh (YHKIHMOHAJIbHBIE TOHSATHUS ©  S3bIK  (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYCHMsI), OMpEAENsATh 3HaueHHe (PYHKIUM IO 3HAYCHHUIO apryMEHTa,
OTIpEJIeNATh CBOMCTBA PYHKIMU TIO €€ TpaduKy.

Crpouts rpaduku dMeMeHTapHBIX YHKIIUN BUIA:



y = k/X, y = X2, Y = X3,y = ||, y = VX, OINCBIBaTh CBOHCTBA YHCIOBOH (YHKIH MO €&
rpaduKy.

K xonmy oOyuenus B 9 kJjacce oOy4aroniuiics NOJIYYUT CIEOYIOUINE MPEIMETHBIC
pe3yJbTaThl:

Yuciia ¥ BbIYMCICHUS

CpaBHUBaTh U YHOPSAI0UYMBATh PALIMOHAJIbHBIE U UPPAL[MOHATIbHBIE YHCTIA.

BoinonHaTe apupmMeTnueckue IeHCTBUS C PAllMOHAIBHBIMU YKCIaMH, COUYETasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUUCIEHUS C UPPALUOHATIBHBIMH YUCIIAMHU.

Haxonuth 3HaueHus creneHeil ¢ LeIbIMU [OKa3aTeNIIMU U KOPHEH, BBIYUCIATh 3HAUCHUS
YHUCIIOBBIX BBIPAXKEHHH.

OxpyrnaTh JAeWCTBUTENbHBIE YHUCIA, BBINOJHATH NPUKUIKY pe3yiabTaTa BBIUMCICHUH,
OIIEHKY YHCJIOBBIX BBIPXKEHUH.

YpaBHeHusi U HepaBeHCTBA

Pemars nuHeilHble W KBaJpaTHbIE YypaBHEHUS, YpPaBHEHHUs, CBOJSIIUECS K HUM,
MpoCTeiIme IpoOHO-PAIIMOHATIFHBIE YPaBHEHUS.

Pemath cucrembl ABYX JMHEHHBIX YpaBHEHUH C JABYMs MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemars TekcToBble 3ajjaud  anreOpandeckuM CHocoOOM C TIOMONIbIO COCTaBICHHS
YpaBHEHHUS UM CHUCTEMBI IBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

[IpoBOoaUTH MpOCTEMIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHW, B TOM YHCIIE C
MPUMEHEHHEeM TpapUuecKux IMpeIcTaBiIeHui (yCTaHaBIMBAaTh, HMMEET JIM YypaBHEHHE WU
CUCTEeMa YpaBHEHUH pellIeHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

Pemate nuHelHBbIE HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, H300pa)xkaTh pelIeHHUE
HEPABCHCTB HA YMCIOBOW MPSIMOM, 3alIUCBIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cuCTEMBI JIMHEHHBIX HEPAaBEHCTB, CUCTEMBl HEPABEHCTB, BKIKYAIOLINE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh PEIIEHUE CHUCTEMbl HEPABEHCTB HA UUCIOBOM NPAMOH,
3aIMCHIBATh PEUICHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PEIICHUH PA3JIMYHBIX 3aa4.

D yHKUUHA
Pacnio3naBath GpyHKIMHM W3y4eHHBIX BHIOB. [I0Ka3bIBaTh CXeMAaTHUUECKH PACIIOJIOKECHHUE HA
KOOPAMHATHOM IUIOCKOCTH rpadguKoB GyHKIHHA

puna: Y =kx, y =kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx,y= [x, B
3aBUCHMOCTH OT 3HAYCHHUH KOA(P(PUIIMEHTOB, OTIMCHIBATh CBOMCTBA (YHKITUH.

CtpouTh W H300pakaTh CXeMaTUYECKH TpadUKH KBaJPaTHYHBIX (YHKIIUHA, OIMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpadukam.

PacrioznaBate  kBaapaTHuHyl (QYHKOHIO 10  Qopmyne, NPUBOAUTH MPUMEPHI
KBaIpaTUUHBIX QYHKIUI U3 pealbHOU KU3HU, PU3NKU, TEOMETPHUH.

YucoBble mocJIeA0BaTC/JIbHOCTH U IIPOrpecCumn

Pacno3naBsath apI/I(bMCTI/I‘leCKy'IO U TCOMCECTPUUCCKYIO IPOTPECCHUU IIPHU PA3ZHBIX cocobax
3a1aHHs.

BruIomHATE BBIYHCIEHUS C HMCIIOJIL30BAaHUEM (I)OpMYJ'I n-ro 4ji€Ha apH(i)MeTH‘{eCKOfI u
reOMeTqueCKOﬁ Hporpeccnﬁ, CYMMBI IICPBLIX N YJICHOB.

I/I306pa)KaTL YJICHBI NIOCJICA0BATCIIPHOCTH TOYKAaMHU HA KOOp,Z[PIHElTHOfI IIJIOCKOCTH.

Pemats 3a4a4u, CBA3aHHBIC C YHMCJIIOBBIMU ITIOCIACAOBATCIIBHOCTAMUA, B TOM YHCJIC 3aJa4l U3
peanbHON )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBaHue pa3iesioB 1 TeM KosruecTBo yacoB OnexTpoHHbIe (1H(POBBIC) 0Opa30BaTEIBHBIC
/11 MPOTPaMMBbI Bcero KonTponbHbie IIpakTrnueckue pecypcesl
paboThI paboThI

1 Yucia v BeIUKCACHHS. ParioHaabHbIe 25 1 bubmuoreka IIOK https://m.edsoo.ru/7f415b90

JrcIia
2 Anrebpanyeckue BBIPAKCHUS 27 1 bubnunoreka [IOK https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS M HEPABEHCTBA 20 1 bubanoreka [IOK https://m.edsoo.ru/7f415b90
4 Koopaunatse! u rpaduku. OyHKImN 24 1 bubmunoreka [IOK https://m.edsoo.ru/7f415b90
5 IToBTOpeHue 1 0600IICHUE 6 1 bubmaunoreka [IOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME
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8 KZIACC

Ne | HammeHnoBaHue pas3fesioB U TEM IPOrPAMMBI KosnuecTBo yacos OnexrponHsie ((POBEIE)
n/n Bcero | KoHnTtponbHbIE [IpakTuueckue 00pa3oBaTeNIbHbBIE PECYPCHI
paboThI paboThl
1 | Yucna u Beruucnenus. Kagparusie KopHu 15 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
2 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
MoKa3aresieM https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BoipakeHus1. KBagpaTHbiit 5) 1 bubnuotexa [JOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKkre BHIPAKEHUSI. 15 1 bubnuorexa [JOK
Aunrebpandeckast [poOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuorexa [JOK
YpaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
8 | Koopounamet u epagpuxu. OyHKIUN. 5 bubnuorexa [JOK
OCHOBHBIE TIOHATHS https://m.edsoo.ru/7f417af8
9 OyHkIuU. YucnoBeie GyHKITMH 9 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
10 | [ToBTOpeHHUE U 0000mIEHNE 6 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

Ne | HammeHnoBaHue pa3fesioB U TEM IPOrPAMMBI KosnuecTBo yacos OnexrponHsie (H(POBEIE)
n/n Bcero | KonTtposbHbIe [IpakTuueckue 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThl
1 | Yucna u Beruncienus. JledicTBUTENbHBIC YK CIIA 9 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
2 YpaBHEHHsI 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuoreka [IOK
OJTHO MepEeMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 | YpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 16 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
5 | ®yHKIMH 16 1 bubnuoreka [JOK
https://m.edsoo.ru/7f419d08
6 YuciioBeIe IOCIIEA0BATEIBHOCTH 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6moreka [IOK
3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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