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MHNOACHUTEJBbHASA 3AIINCKA

Anrebpa SBISETCS OJHHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieynBaeT U3yuyeHue IPyTrux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PasButne y oOydvamomuxcs HaydHBIX NpPEACTABICHUNH O NPOMCXOXKAECHUHM U CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYECKON HayKoW SBJICHUH U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anredpbl o0ecneurnBaeT pa3BUTHE YMEHUS HA0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM
NENCTBUS U BBIBOJBI, GOpMyIupoBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJEeHUs, 0000IIeHHEe M KOHKPETH3aIlUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe mNpeArnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENLHON NeATeIbHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITENIbHOE  pEeIIeHUEe 3aJad  SBJSeTCs — peaju3anueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YYIEHUSI.

B crpykType mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJCPKATeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUMCIICHUSY, «ANreOpandeckue BBIpaXKEHUS», «YPaBHEHHUS U HEpaBeHCTBa», «DyHKIHUMY.
Kaxnas 3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C APYTUMU €ro JUHUSIMH. B Xo1e uzydenus ydyeOHOro Kypca
00yJaromuMCs TPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKOoro oOpa3oBaHUS H
CIIOCOOCTBYIOLIME OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOTro
si3bp1ka. Coziep KaTeIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sBIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nHHMA «UWcna W BBIYUCIEHHS» CIY’)KUT OCHOBOHM U JallbHEHIIEro
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHUS,
(GOpMHpPOBAHUIO YMEHHSI TOJIB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX i TOBCETHEBHOW >XKM3HU. Pa3BUTHE MOHSTHUS O 4YMCIE HA YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMHI YHCIIAMH,
dbopMupoOBaHUEM MPEACTABIECHUN O JACHCTBUTENHLHOM YHCIE. 3aBEpIICHHE OCBOCHHS YHCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpanyecKkux IUHUN — «AnreOpandyeckue BBIPOKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIHMXcs
MaTeMaTHUYeCKOTO ammapara, HEOOXOJMMOTO AJs pelIeHHs 3aad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 337ad. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUS
yueOHBI  MaTepuan TPYNNHPYeTcs BOKPYT  pallMOHANBHBIX  BBIpAXKEHUU.  Aunredpa
JIEMOHCTPHPYET 3HAYEHUE MAaTEeMAaTUKU KaK S3bIKa JUTS MOCTPOSHHSI MaTeMAaTHIECKUX MOJIETICH,
OTIMCAaHUS TIPOLIECCOB W SIBICHUN peanbHOro mMupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOGHHUsI Kypca UWHGOPMATUKHU, U OBJAJICHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAUUECKOW  JUHWM  HAIEJIEHO Ha  TOJIYyYCHHUE
00y4JarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH NIl ONMUCAHUS
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX INPOIECCOB M SIBICHUH B mpuponae W odmectBe. M3ydeHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHUS WCIONb30BaTh pPa3IUYHbIC
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BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKW — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 Kjaccax wH3y4yaeTcs ydeOHBIM Kypc «Auredpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3felibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUSN»,
«AnreOpanyeckue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BBIYHMCICHHSA

JpoOu OOBIKHOBEHHbIE U JECATUYHbIE, NEPEXOoA OT OAHON (opmbl 3amMcu Apoleill k
apyroi. IloHATHE palMOHAIBHOIO YUCIIA, 3alIUCh, CPABHEHUE, YIIOPSAAOYMBAHUE PALMOHAIBHBIX
yrcen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3a1ad u3 peaabHON
NPaKTUKU Ha YacTu, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/CIICHHUS, 3aUCh OOIbIIUX Yncenl. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Ja4d Ha IPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IPAKTUKU.

ITpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JIOKEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPAMasi B 0OpaTHast IPOIOPLUOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C NEPEMEHHOMU. JlOIMyCTUMBIE 3HA4YECHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Boruncnenus no ¢popmynam. IlpeodbpazoBannue OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, MpaBUIa NIPeoOpa30oBaHus CyMM M NPOU3BEIEHHH, MpaBuia PACKPBITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CiiojkeHHe, BBIYUTaHUE, YMHOXKEHUE
MHOro4jeHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUsl ypaBHEHUS, PAaBHOCUJIBHOCTD
YpPaBHEHUU.

JInneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHue JIMHEHHBIX ypaBHeHHH. CocTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMeHHbIMH U ero rpaguk. Cucrema AByX JUHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IMOICTaHOBKH.
ITprmepsl pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucioBele NpoMExyTKH. PaccrosiHMe Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opJuHAaTa TOYKU Ha
KOOpAMHATHOM IulocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢yukuus, e€ rpaduk. ['paduk Gynkimu y = |X|. ['padudeckoe perieHre THHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciia 1 BbIYHCICHUSA

KBaaparueiii kopeHp u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuynbie
npuOJIMKEHNsT UPPALMOHANBHBIX Yncesl. CBoiicTBa apupMETHYECKUX KBAJPAaTHBIX KOpHEH U UX
IPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

CreneHb C MeNbIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBaaparHbIi TpEXUIIEH, Pa3I0KEHUE KBaIPATHOIO TPEXWICHA HA MHOKHUTEIIH.



Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoil apobu. CroxxeHue,
BBIUNTAHUE, YMHOKEHHE, JIeJIeHne aireopanueckux aApoOeil. PannoHanbHbIE BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWI, CBOOAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUN C JIBYMs IepeMEHHBIMU. lIpuMepbl peleHHs CHUCTeM HEIUHEHHBIX YPaBHEHHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBA. HepaBeHCTBO ¢ OJHOM TMEpPEMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeilHble HeEpaBEHCTBA C OJHOM mnepeMeHHOU. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKUUHA

[Toustue ¢pynkuuu. OGNacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHKImu. CriocoObl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Ytenue cBoiictB Pynkuuu no e€ rpaduky. [Ipumeps rpadukon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OyHKIUY, ONMCHIBAIOIINE HPSIMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oynxmmn y = X2,y = X3, y = VX, y=|X|. [padudeckoe pemeHue ypaBHeHH i CHCTEM
YpPaBHEHUU.

9 KJIACC

Yucsia v BbIYUCICHUSA

PanmonanbHbIe Yuclia, UPPAMOHATIBHBIC YMCIIA, KOHEUYHBIE U OSECKOHEYHBIC JIECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHUCEN, ACUCTBUTENbHBbIE 4YHCIAa KaK OECKOHEYHbIE
JecsTUUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKJIY  MHOXECTBOM
JEHCTBUTEIBHBIX YHCETI U KOOPAUHATHON IPSAMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCEN, apu(pMETHUECKHUEe NEHCTBUS C JEHCTBUTEIbHBIMU
qHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYXAlOIIEro MHpa, JJIUTEIBHOCTh IPOILIECCOB B OKPYKAIOIIEM
MUDE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
[Tpukuaka v OLeHKa pe3yIbTaTOB BEIYNCICHUM.

YpaBHeHusI U HepaBEeHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3JIoKEHUEM HAa MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHEHHUH.  PeleHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUH € ABYMs INEepeMEHHBbIMU. PelieHue cucTeM [BYX YpaBHEHHH, OJAHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpHpeTalys CUCTEMBbl YpaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1ad allreOpanyeckuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucTeM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBA. ['paduueckasi MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.



DOyHKIUH

KBagparnunas ¢ynkmus, e€ rpaduk u cBoictBa. I[lapabona, KOOpAMHATHI BEPUIUHBI
napaboJibl, 0Ch CUMMETPHUU Napaldoibl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, 1 ux cBoiicTsa.

YuciioBble MOCIE10BATEILHOCTH H IPOrPeccuH

[lonsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuEe MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoi N-ro dieHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  Dopmynsl  N-ro  4jeHa
apu(METHUECKON U TeOMETPUYECKON MPOTrPEeCCHil, CyMMBI MEPBBIX N YICHOB.

H300paxeHne 4ieHOB apU(PMETHUECKON M TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY MW HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB U POCCUHCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TIpaKIaHMHA M peau3alud €ro Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLIETyp TPakIaHCKOro olIiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHXKEHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPABICHHOCTH, OCO3HAHMEM BXHOCTH MAaTEMATUYECKOTO 0O0pa30BaHUs HA MPOTSHKCHUH BCEU
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHMEM WHJMBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHUYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHEHTAIle B ACSITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUHBIX MpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATEIBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAaronoJay4us:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKHE 3HAaHUS B MHTEPECax CBOETO 3/10POBbBA,
BEJICHUSI 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(IIeKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IIpaBa JIpyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN HAa NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM IS pelieHus 3ajiad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpebl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCHEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0OJieM U IyTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEeATeITbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MPUOOpeTaTh B COBMECTHOM NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHPOBATH UJEH,
HOHATHS, TUIOTE3bl 00 0O0OBEKTaX M SABJIECHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
necTBus, popMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEICTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBrble JJornyeckue 1eHCTBHUA:
BBISIBJIATh U XapaKTEPU30BATh CYLIECTBEHHbIC NPU3HAKY MAaTEMATUYECKUX OOBEKTOB, MOHATHH,
OTHOILICHUA MEXAYy MOHATUAMH, (OPMYIUPOBATH ONPEICICHUS] TOHSATHH, YCTaHABIMBATH
CYLIECTBEHHBIN NMPU3HAK KIACCU(PHUKALMHU, OCHOBAHUS JUUIsl 000OLIEHNUS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;
BOCIIPUHUMATh, (OpPMYyJIUpOBaTb U MPeoOpa3OBbIBATh CY)KICHMS: YTBEPAUTENIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE;
BBISIBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEYHs B (DaKkTax, JTaHHBIX,
HAOJIIOJICHUAX U YTBEPKACHMSX, MpEeAJaraTb KPUTEPUU JUIsl BBISBICHMS 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHNL;
JieNlaTh  BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTHUBHBIX U HWHAYKTHUBHBIX
YMO3aKJIIOUECHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;
pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (IpsAMble U OT HPOTHBHOIO),
IPOBOJIUTH  CaMOCTOSITEJIbHO  HECJIOKHBIE  JJOKa3aTelbCTBA  MaTeMaTH4eCKUX  (aKToB,
BBICTpAauBaTh AapryMEHTAllMl0, MPUBOJAUTH MpPUMEPbl U KOHTPHPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CrHoco0 pelieHuss yuyeOHOW 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB pELLEHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3zoBble nccienoBarebCcKkue 1eHCTBUSA:
UCIIOJIb30BaTh BOMNPOCHl KaK HCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHUA, (HOPMYIHPOBAThH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;
MPOBOAMTH MO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN AKCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBAaHME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOoro oOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX]y COOO0M;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM INPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyY€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, & TAKXKE BBIIBUTATh IPEAINOIOKEHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBUSIX.
Padora ¢ undpopmanmeii:
BBISBJISATh HEJOCTATOYHOCTh W H30BITOYHOCTh MH(MOpPMAIMM, IaHHBIX, HEOOXOJUMBIX IS
pelleHus 3a1a4H;
BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh UH(POPMALIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
BbIOMpaTh (GopMy TMpeacTaBIeHUS HHGOpPMAIMM W WUTIOCTPUPOBATh pellaeMble  3a7adu
cXeMaMH, JuarpaMMamMu, HHOU rpadukoil 1 UX KOMOMHAIUSMU;
OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMUM MO KPUTEPHUSAM, TNPEUIOKEHHBIM YUUTENIEM HWIIU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CY>KACHUS B COOTBETCTBUHU C YCIOBHSIMHU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 110 X0y PEILIEHUs 3a]aul, KOMMEHTHUPOBATh MOJIYyYEHHbIN pe3yibTar;
B Xxole OOCyXIeHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MpOOIeMBbl,
pelaeMoil 3a1auu, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HA MOMCK PELICHHs, COMOCTaBJISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4Me U CXOICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;
IPEJICTaBISITh PE3yibTaThl pPELICHUS 3aJaud, OSKCIEPUMEHTa, MCCIEA0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAllMd U
0COOCHHOCTEH ayAUTOpUH;
NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboOTHl NpHU
peleHny y4eOHbIX MaTeMaTHYECKUX 3a71ay;
MPUHUMATH 1€JIb COBMECTHOMN JEATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOU paloTHhI,
pacnpenensaTth BHUIbI padoOT, JOrOBApUBAThHCS, OOCYKIaThb MPOIECC M pe3ynbTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (GopMax paboTel (0OCyKIeHHs, OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBl U JIPYTHE), BBHIMOJIHATH CBOIO 4YacTh pabOThl U KOOPAUHHUPOBATH CBOM JEHUCTBHUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KpuTepusmM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM pellIeHus 3ajaud (WIM €ro 4acTb), BbIOHMpaTh
croco® pemieHuss C Y4ETOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM HOBOM MH(OpPMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
BJIQJIETh CIOCOOAaMHM CaMOIIPOBEPKH, CaMOKOHTpOJIA TMpolecca W pe3ylbTaTa peleHHUs
MaTeMaTHYeCKOM 3aa49H;
OpeIBUIETh TPYIHOCTH, KOTOpble MOT'YT BO3HUKHYTh IIpH pEIIEHUH 3aJaud, BHOCUTh
KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATb COOTBETCTBUE pe3yibTaTa JESITEIbHOCTH TOCTABIEHHOM LEIM M  YCJIOBHUSM,
OOBSICHATh MPUYUHBI JOCTHIKEHHS MJIM HEJTOCTUKEHHUS L€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJIbTATHBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pE3yJIBTaTHI:

Yuciia ¥ BbIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(METHUECKHe AECUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMs 4YMCIOBBIX BBIPAKEHMH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCIICHUS 3HAYSHHWH JPOOHBIX BBIPAKCHUH, COAEPKAIINX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3amKCH YuceN K JIpyroi (ImpeoOpa3oBHIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYNBATH PAIIMOHAIBHBIE YUCIIA.

OKpyrJTh 4ncia.

BBINONHATE MPUKHUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAUYEHHUI YHCIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TpuMeHATH IPU3HAKK JETUMOCTH, Pa3IoKeHHUE Ha MHOXKHUTEIN HATYPaIbHbBIX YHCEL.



PemaTte mnpakTMKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUUOHAIIEHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YIbTAThl PEILICHUS 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bate anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B IpoIiecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX EPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LEI0r0 BbIPAKEHUSI B MHOTOUWIEH IPUBEAECHUEM I0J00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYWICHA HAa MHOTOWIEH W MHOIOYICHA Ha MHOTIOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HA MHOXKHUTEIM C IOMOULIBKO BBIHECEHHS 3a
CKOOKM 0OILIer0 MHOMKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMya COKpamEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsi MHOTOWICHOB Ui PEIICHHWS pa3IMyHBbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU IPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJbHBIMU MOKa3aTeNIMU i1 IPeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusI 1 HepaBeHCTBA

Pemarp nuHElHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NIPUMEHsAs MpaBmia Iepexona OT
UCXOJHOIO ypaBHEHUS K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sBi€TCS M YHCIO KOPHEM
YPaBHEHHS.

[TpumensTH rpaduvueckre METOIbI P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCes, SBIAIOLUIMXCS pellieHUeM JMHEHHOTO YpaBHEHHUS C ABYMs
[IEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEWHOro YypaBHEHHsS C JBYyMs
NEPEMEHHBIMH, TIOJIB3YSACh TPAQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemarp cucreMbl ByX JIMHEHHBIX YpPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHCTEMY JIMHEHHBIX YPaBHEHWH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBAaThH B COOTBETCTBMM C KOHTEKCTOM 3a/laydl IOJy4YeHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPJIMHATHOM MpsAMONW TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHAaTaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE MPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOMTH
rpaduku muHeHHbIX QyHKuuid. CTpouTh rpaguk GyHKIMH Y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU!
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpeEMH,
00BEM paboTHI.

Haxoaute 3HaueHune QyHKIMU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii coco0 MpenCTaBICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PEAbHBIX MPOILIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHuss B 8 kJiacce 0OOydarOMMIACS TONYYUT CIEAYIONIAE TPEIMETHBIE
pE3yJIbTaTHhI:

Yucia v BbIYUCTICHUSA

Hcnonp30BaTh HayaJbHBIE NPEICTABICHUS O MHOXECTBE JECHCTBUTENBHBIX YHMCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.
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[TpuMeHATh TOHATHE apU(PMETUYECKOrO KBaJIpaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, UCIOJIb3ys IPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHus BhIPAKEHUH,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3anucu OOJBIIMX M MajbIX YHMCENI C MOMOIIBIO JECATUYHBIX ApoOeil u
crenenen yucia 10.

Anredpanyeckne BbIpaKeHUSs

[IpuMeHsATh MOHATHE CTENEHM C ILEJBIM I10Ka3aTelieM, BBIIOJHATH IPEeoOpa3oBaHuUs
BBIPAKCHU, CONEPIKALUX CTEIEHH C LEIbIM II0KA3aTENIEM.

BbINONHATE TOXAECTBEHHBbIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUI JEHCTBUI HAJl MHOTOYJIEHAMU M alreOpanyecKuMu JIpoOsIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIIH.

[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUM A pPELICHUs pa3IMuyHbIX 3a7ad M3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAJTbHOM TPAKTHKU.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTh nuHeliHble, KBapAaTHbIE YPABHEHUS U PallMOHAIbHBIE YPAaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPABHEHUH C IByMS [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YpPaBHEHUH PEILIEHUs, €CJIU UMEET, TO CKOJIbKO, U ITPOYEe).

[lepexoauth OT ciOBecHON (GOPMYJIUPOBKM 3ahauu K e€ ajreOpanyeckod MOAEIH C
IOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHHWIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN Pe3yJsIbTarT.

[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMSI, OLICHKH, PELaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBbl, JaBaTh TIpadUUYECKyl0 HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumaTh ® WCHONB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeAessITh 3HAaueHHWEe (QYHKLUMU IO 3HAYEHUIO apryMeHTa,
OTIpeeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKINN BUA:

y = k/X, y = x2, y = X3,y = |X|, Yy = VX, onicBIBaTh CBOHCTBA YHCIOBOI DYHKIIMH MO €&
rpaguxy.

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pE3yJIBTaThI:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonuaTe apudpmeTHueckue IeHCTBUS C PallMOHAIBHBIMHU YMCIAaMH, COYeTas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BEIUMCIIEHUS C UPPALMOHAIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHus cTENeHe! ¢ IeNbIMM MOKa3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOIHATH NPUKHUIKY pe3yjbTaTa BBIYHCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEHCTBA

Pemate nuHENHBIE M KBaJpaTHbIE YPaBHEHMs, YpPaBHEHHS, CBOASAIIMECS K HUM,
npocTeiiiye ApoOHO-palMoOHAIbHBIE YPAaBHEHUSI.

PemaTs cuctemsl IByX JMHEMHBIX YpaBHEHHMH € JByMsS NIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJHO YpaBHEHUE HE SBIIAETCS JTMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IByMS IIEpEMEHHBIMU.
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IIpoBOAUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM YUCIE C
IpPUMEHEHHEM TIpadUUecKuX TIpeAcTaBleHUil (ycTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WIH
cucTeMa YpaBHEHUH pelIeHus, €Clii HIMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHEHHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb pELICHUE
HEPaBEHCTB HA YMCIIOBOW MPSAMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIHIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3allUCBIBATh PEIIEHHE C TIOMOLIbI0 CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA NP PEIICHUH PA3IMYHBIX 33/1a4.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3yYEHHBIX BUI0B. [I0Ka3bIBaTh CXEMaTHUYECKH PACIIONIOKEHUE HA
KOOPJAWHATHOM MI0cKocTh rpadukoB GpyHkmi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X,y = [X|, B 3aBUCHMOCTH OT 3HaueHHi1 KO3(PHIUEHTOB, ONUCHIBATE CBOHCTBA
G YHKIIHA.

Crpouth M M300pakaTh CXEMAaTUYECKH TpapUKH KBAaJIPATUUHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH 1O UX IpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMIO 1o  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON JKU3HHU, PU3UKH, FEOMETPHUH.

YucJioBbIE MOCJIe10BATEIbHOCTH U MPOrPeccHu

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU IMPU pasHbIX CIIOCOOax
3aIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (GOpMyN N-ro 4yjaeHa apudMeTHuecKol u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peanbHOM KU3HU (C UCIIOJIB30BAaHUEM KaIbKYISTOPA, HU(POBBIX TEXHOIOTHA).

12



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ OporpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThI pecype

1 Yuciia 1 BeurcieHus. PanmoHansHbIe Yucia 25 1 ﬁggg'l;l/(r):eelijasgorllfﬁ 41590

2 AnreOpandecKkue BbIpaKeHUS 27 1 ﬁgg;l;l/(r)seelcdas(i?'{fﬂ 415090
bubnuoreka IIOK

3 Y paBHCHUs U HEPABCHCTBA 20 1 https://m.edsgéJ.ru/?f415b90
bubanorexa LIOK

4 Koopaunats! u rpapuku. OyHkunu 24 1 https://m.e dS(I)_f).ru 17£415b90
bu6mmoreka [IOK

S Tosropenne n obobmernue 6 1 https://m.edsoo.ru/7f415b90

OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0
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8 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTbI padoThbI pecypesI
bubmuoreka [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u BerunciieHus1. CTeneHp ¢ [eIbIM 7 bu6mmoreka [IOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHusi. KBaapaTHblit 5 1 bubnuorexa [JOK
TPEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosoperne i 06obmieHne 6 . https://m.edso0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
n/n NMPOrpamMMbl Bcero OﬁﬂTpO‘m’m’le %aKT"quKHe o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypebl
1 Yucna v BeruucieHus. J{eCTBUTENIbHBIE YU CIIA 9 bubmoreia HOK
’ https://m.edsoo.ru/7f419d08
2 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJTHOH MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHHUI https://m.edso0.ru/7f419d08
bubmuoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
> DyniuH 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

N =

1.
2.
3.

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Anrebpa 7 k. aBT. MakaperueB FO.H. u np, uzn. « [Ipocsemenue 2023».
Anrebpa 8 ki1.B 2x 4. aBT. MopakoBud A.I". u 1p. u3a. « Muemosunay, 2021,
Anrebpa 9 k. B 2x 4. aBT. MopakoBud A.I'. u 1p. uzn. «Muemosunay, 2021.

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

YMK Aunre6pa 7 xi. aBT. MakapsrueB FO.H. u np. uza. « [Ipocenienuey.
YMK Anre6pa 7-9 k. aBr.Mopakosud A.I'. u ap uzn. « MHeMo3uHay.
Junaktuueckue matepuaia Anredpa 7-9 aBt. Mepansik u ap. uzf. « Benra-rpad»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nuoreka [IOK

POII
MOIII

dokchopna
SIKnacc
Yun.py
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