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MNOACHUTEJIbBHASA 3ATIINCKA

Anrebpa sBJISIETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro OOpa3oBaHMS: OHA
oOecrieynuBaeT HU3YUYCHUC APYIrUuXx JUCHUIIINH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMaHUTApPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOMMO ISl IPOIOJDKEHUSI 00pa30BaHUsl M B IMOBCETHEBHOM JKU3HH.
PasButne y oOywarommxcss Hay4HbIX HPEJICTaBICHUW O MPOUCXOXKAECHUU M CYLIHOCTU
anreOpandyeckux aOCTpaKIMid, CIoco0e OTPaKEHUS MaTeMaTUYeCKOH HAyKOW SBJICHUH U
IPOIIECCOB B TPUpPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB
MBIIUICHHS, HEOOXOAUMBIX JUIsI aalTallid B COBPEMEHHOM IudpoBoM oOmiecTBe. M3yueHue
anreOpbl o0ecrieunBacT pa3BUTUE YMEHHsI HAOII01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBINIJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 06OCHOBBIBaTb CBOH
JICHCTBUSL M BBIBOJIBI, (hOPMYJIMPOBaTh yTBepKIeHUs. OCBOCHHE Kypca aireOpbl 00ecrieunBacT
pa3BUTHUC JIOTUYCCKOIO MBINIICHUA 06y11a}0m1/1xc;1: OHU HUCIIOJIB3YKOT ACAYKTUBHBIC U
UHJIYKTUBHBIC DPACCYXJIEHHsI, 0000IIEHHEe M KOHKPETHU3aIHI0, aOCTparupoBaHHE M aHAJOTHIO.
OOyueHnue anrebpe mpeanoyiaracT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JAESITEIBHOCTH
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE PpEIICHHWE 3a7ad  SBISICTCS — peanu3anuei
ACATCIIBHOCTHOI'O MPpUHIMAIIA O6y‘-IeHI/I$I.

B cTpykType nporpammbl yueOHOTO Kypca «AJredpay Jijisi OCHOBHOTO 00IIEro o0pa3oBaHuUs
OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKHE JTUHUM: «YWClia U BBIYMCICHUSY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBa», «DyHkium». Kaxnas u3 3tux
COJZIEPKATEIBHO-METOAUYECKUX JINHUKA Pa3BUBACTCS HA NPOTSIKEHUU TPEX JIET U3YYEHHUs Kypca,
B3aUMOJICHCTBYSl C IPYTMMHU €ro JHHUAMHU. B Xonie m3ydeHus ydyeOHOro Kypca oOydarommuMcs
MPUXOAUTCA JIOTUYCCKU PACCYKIAaThb, UCII0JIb30BAaTh TeopeTHKO-MHOH(GCTBeHHLIﬁ SI3BIK. B cBs3U
C 3TUM B TPOTrpaMMy Y4eOHOTro Kypca «AureOpa» BKIIOUEHBI HEKOTOPHIC OCHOBBI JIOTHKH,
MMpEaACTaBJICHHLIC BO BCEX OCHOBHBIX pasaciiax MaTEMaATHYCCKOI'O 06pa303aHHs{ n
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMKCS OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTUYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpHOM OCOOEHHOCThIO yueOHOro Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

ConepmaHHe muann «Yucia ¥ BBIYHUCIEHUS) CIIYKUT OCHOBOU JJISA H&HBHCﬁMCFO
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHHS,
q)OpMHpOBaHI/II-O YMCHHA IOJB30BATHCSA aJITOPUTMAMH, a TaKKC HpI/IO6p€TeHI/II-O MPAKTHYCCKUX
HABBIKOB, HEOOXOJMMBIX [UIsl TIOBCETHEBHOW XH3HU. Pa3BUTHE MOHATHS O YHCIE HAa ypPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PALMOHAIBHBIMH W MPPAMUOHAIBHBIMUA YHCIIAMH,
(dopMHpOBaHHEM NPEACTABICHUNA O NEHCTBUTEIBHOM YHCIIE. 3aBEpIIEHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHHUIO.

CopmepxaHue JByX anreOpandyeckux JHHMNA — «AnreOpandeckue BBIPOKEHHS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydYaIOUIMXCS
MaTeMaTHUYeCKOTO amnmnapara, HEOoOXOAMMOTo JUIs peHIeHHUs 3aJad MaTeMaTHUKH, CMEXHbBIX
NPE/IMETOB U MPAKTHUKO-OPUEHTUPOBAaHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHS
yueOHBId  MaTepuan TPYONHPYETCs BOKPYr  pallMOHANBHBIX  BBIpAXKEHHUU.  Aunredpa
JACMOHCTPUPYET 3HAUCHUC MAaTEMATUKN KaK A3bIKA AJIA IMMOCTPOCHUA MATCMATHYCCKUX MO}ICJ’ICf/i,
OINKCAHMsI MPOIIECCOB U ABIEHHUH peasbHOro Mupa. B 3amaum oOydeHus: anreOpe BXOIAT TaKkKe
)la.nLHef/'Imee Pa3BUTHE AJITOPUTMHUYCCKOI'0 MBIIIJICHUA, HeO6XOHI/IMOFO, B YaCTHOCTH, IJIA
OCBOGHHUSI Kypca HH(POPMATHKH, M OBJIAJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYXKICHUM.
[IpeoOpazoBanre CUMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxkanne  (DYHKIHOHATIBHO-TpaQUUECKOW  JMHWM  HAIEJIeHO Ha  IOJy4eHHE
00y4JaromMMHUCs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTUYeCKON MO ISl OTIMCAHUS U
UCCIIEZIOBaHMsT Pa3HOOOPA3HBIX IMPOIECCOB W SIBICHWH B Tpupoje W oOmiectBe. M3ydenue
Marepuaia CIOoCOOCTBYEeT pa3BUTUIO Yy OOYYaIOUIMXCS YMEHHS UCIOJIb30BaTh pPa3IUYHbIC
BBIPA3UTCIIBHBIC CPECACTBA A3bIKa MATCMATHKU — CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnqecm/le,
BHOCHUT BKJIaJ] B )OPMHUPOBAHUE MPEICTABICHUNA O POJIM MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYpBIL.



Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3y4aercss y4eOHBIH Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIOUIME OCHOBHBIC pa3flenbl coiepxaHus: «Hucna W BBIYUCICHUN,
«AnreOpandecKkue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN Y.

Ha n3yuenue yueGHOTro Kypca «Anredpa» orBoautcs 340 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezelno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)XAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHbBIE U JECATUYHBbIE, NEPeXoa OT OAHOM (opmbl 3amucu Apoleit k
apyroi. IloHsATHE panMOHAIBHOIO 4YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSIAOYMBAHUE PAlMOHAIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PallMOHAIBHBIMM 4yKciIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypalbHbIM IIOKa3aTelleM: OIpeJelieHHe, peoOpa3oBaHUe BbIpAKEHUH Ha
OCHOBE OIpEIEIeHUs, 3auch 0onbIuX yrcen. [IpomenTs, 3anuch MPOLEHTOB B BUAE ApoOu U
JpoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 337aYd Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PealbHOI
IPAKTHKU.

IIpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOW. JlOIyCTUMBbIE 3HAYECHMS
nepeMeHHbIX. [IpescTaBieHne 3aBUCMMOCTH MKy BEJIMUMHAMU B BUJIE (opMyJibl. Beruncienus
o ¢opmynam. [IpeodpasoBanne OyKBEHHBIX BBIPRKCHUMN, TOXKICCTBEHHO PABHBIC BBIPAKEHUS,
npaBuiIa MpeoOpa3oBaHUsl CyMM U IPOM3BEICHUH, MPaBUIIA PACKPBITHS CKOOOK M NPHUBEICHUS
NOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHowieHbl 1 MHOrouwieHsl. CreneHb MHOrowieHa. CloXeHue, BBIYUTAHUE, YMHOXKEHHE
MHOrowIeHOB. PopMysbl COKPalIEHHOTO YMHOKEHMS: KBaJgpaT CyMMbl M KBaJpaT pPa3HOCTH.
®opmysa pa3HOCTH KBapaToB. Pa3nokeHre MHOTOUJIEHOB HA MHOXKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, MIPaBHUiIa MPeoOpa3oBaHMsl ypaBHEHHUsS, PABHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIO KOpPHEW JIMHEHWHOIO YpPaBHEHHS,
pellieHHEe JIMHEWHBIX YypaBHeHMH. CocCTaBlieHHME YPAaBHEHWI IO YCIOBUIO 3ajaud. PemieHune
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHoe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpaduk. Cucrema IBYX JTMHEHHBIX
ypaBHEHUW C JByMs TIepeMEHHBIMH. PelieHue cucteM ypaBHEHHI CIOCOOOM TOJICTAHOBKH.
ITpuMeps! perieHns TEKCTOBBIX 33Jad C IOMOILBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopaunara touku Ha mnpsmoi. UucnoBble NpoMexyTku. PaccrosiHMe MeEXIy IBYyMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctemMa koopauHat, ocu Ox u Oy. Abcuucca ¥ OpAMHATa TOYKU Ha
KOOpAMHATHOM IuiockocTu. Ilpumepnl rpadukoB, 3amaHHbIX (opmynamu. YUteHue rpaduxos
peanbHbIX 3aBucumocteil. [lonsarue Gpynkuun. I'pagux dpynkimu. CoiictBa GpyHkuuit. JInneitnas
byuknus, e€ rpaduk. I'padux dyukuuu y = [x|. ['paduueckoe pernienrie TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KUIACC

Yucsa v BbIYUCTCHUSA

KBaapatueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM uwmcie. Jlecaruunbie
NpUOTIKEHUST UppalMOHATBHBIX Yynced. CBolicTBa apu(MeTHIeCKHX KBaJAPATHBIX KOPHEH U UX
IpPUMEHEHHE K MPeoOpa30BAHMIO UYMCIIOBBIX BBIPAKEHUN M BBIYUCIECHUSAM. JleHcTBUTENbHBIE
qucia.

CreneHb C 1ebIM MoKa3aTeaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Auredpanyeckune BbIPaKeHUs

KBanpatHblil TpEXusieH, pa3ioskeHHe KBapaTHOTO TPEXUWIeHA Ha MHOXKUTEIH.

Anrebpanueckas poOb. OCHOBHOE CBOHCTBO anredpanueckoil apodu. Croxenue,
BbIUWTAaHUE, YMHOXKEHHE, JeJeHHe anredpandeckux Apobeil. ParyioHanbHble BBIPAKEHUS U UX



peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparnoe ypaBHenue, (Gopmyia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWM, CBOIAIIMXCSA K JMHEHHBIM UM KBaapaTtHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YpaBHEHUS.

['padmyeckas uHTEpHpeTallds ypaBHEHUN C JIByMSI IEPEMEHHBIMU U CHUCTEM JMHEHHBIX
YpaBHEHUN C JIBYMs IlepeMEHHbIMHU. [IpuMepsl pelleHuss CHUCTEM HEIUHEHUHBIX YpPaBHEHUH C
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UuciioBble HEpPABEHCTBA W UX CBoicTBAa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOocunbHOCT, HepaBeHCTB. JIMHelHble HepaBeHCTBA € OJHOM nepeMeHHO. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUUH

[Tonstue Qynximu. O6macTh onpeaeneHus U MHOXKECTBO 3HaueHMH (yHKIU. CriocoObl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. YUrtenue cpoiictB (ynkuuu mno e€ rpaduxy. IIpumepst rpadukos
(GyHKIMH, OTpa)karoliX peajbHble MIPOLECCHI.

OYHKIMH, ONUCHIBAIOIINE MPSAMYI0O U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBUCHMOCTH, HX
rpadukn. Oyukuun y = x2, y = x3, y = \Vx, y=|x|. [paduueckoe peleHne ypaBHEH i 1 CHCTEM
ypaBHeHui. 9 KNIACC

Yuciia ¥ BbIYHMCICHHSA

PanmonaneHbie yncia, UppalMoOHANIbHBIE YHCIIA, KOHEYHbIE U OECKOHEYHBIE JECATHYHBIC
npobu. MHOXKECTBO JEMCTBUTENbHBIX YHCEN, JECUCTBUTENbHBIE 4YHCIA KAaK OECKOHEUYHbIE
JIecsATHUUHble  apoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXKIY  MHOXKECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHUE JEWCTBUTENBHBIX 4HCEl, apudMeTHUecKue AEUCTBHUS C AEHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zMepbl 0OBEKTOB OKpPYKAIOLIETO MHUPA, JUIMTEIBHOCTh MPOLIECCOB B OKpYXKAIOIIEM
MHUDE.

[TpubnmwxéHHOe 3Hau€HHE BEIWYMHBI, TOYHOCTb MNpUOIMKeHus. OKpyriieHHe Yucel.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHHMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUHN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanparHoe ypaBHeHue. Pemienne ypaBHeHUM, CBOAAIINXCS K KBaApaTHeIM. bukBanpaTHoe
ypaBHeHue. [IpumMepsl penieHuss ypaBHEHHIM TPETbE M YETBEPTOM CTENEHEH pa3JIoKEHUEM Ha
MHOKUTEH.

Pemienne  npoOHO-palMOHANBHBIX ~ ypaBHEHHWU.  PermeHue  TEKCTOBBIX  3a1ad
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ OByMs MEpeMEHHbIMU U ero rpaduk. PemeHue cucreM IBYX JIMHEHHBIX
YPaBHEHUM C JABYMS II€pEMEHHBIMU. PerieHune cucteM ByX YpaBHEHUH, OJHO M3 KOTOPBIX
JUHEeHoe, a apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPABEHCTB C OJIHOM IEepeMEHHOM. PelieHne cucTemM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanpaTHbele HepaBeHCTBa. I'paduueckas WHTepHpeTarys
HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkmus, e€ rpaduk u coiictBa. IlapaGoma, KOOpAMHATHI BEPIIHHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

I'padukn dyrkmmit: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| u ux cBoiicTBa.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCuH

[loHsiTHE YKUCTIOBOM MOCIIENOBATEILHOCTH. 3aJaHUE TMOCIIEI0BATEIbHOCTH PEKYPPEHTHOM



dbopmymnoii u popmyIoit n-ro dieHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  DPopMmynbl  n-rO 4iIeHa
apu(METHUECKOW M T€OMETPHUYECKOW MPOTpeccHii, CyMMBbI NEPBBIX 7 4WieHOB. M300paxeHnue
YIEHOB apuU(METHYECKOM U TIeOMEeTpUYECKOH Iporpeccuii TO4YKaMH Ha KOOPIAMHATHOU
IUIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIMANIbHBIN pocT. ClI0XKHbIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThbl OCBOCHUS TMPOTrpaMMbl y4yeOHOro Kypca «Amnredpa»
XapaKTEePU3YIOTCA:

D) DarpuoTMYecKoe BOCTITAHE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTuKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTUKOB W POCCUHCKOU
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTIOCTHIKEHUH B APYTUX HAYKaxX M MPUKIIATHBIX
chepax;

2) rpaxkIaHcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO ATHYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JIOCTHKEHUHN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBoe BoCIUTaHHeE:

YCTaHOBKOM Ha aKTHMBHOE Y4YacTHE B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUYECKOro 00pa30BaHUs HA NPOTSHKEHUU BCEl
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHAWBUAYAJIbHOM TPACKTOPHUH OOpa3OBaHHUA H
YKU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHALHOMY M J3CTETHMYECKOMY BOCIPHATHIO MaTeMAaTHYECKUX
00BEKTOB, 3a7a4, pEUICHUH, pacCyX/I€HUNH, YMEHUIO BUIETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAllMe B JIEATENBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IpeJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSl UEJIOBEKa, MPUPOABI U OOLIeCTBa, MOHHMaHUEM
MaTeMaTHYeCKOM Hayku Kak cQepbl YeIOBEYECKOW MAEATeNbHOCTH, 3TAamoB €€ pa3BUTUSA U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMAaTUKH U MaTeMaTHUeCKON
KyJIBTYpOH Kak CpEICTBOM IIO3HAHUSA MHpa, OBJAJACHUEM INPOCTEUIIMMHU HaBBIKAMH
HCCIIEN0BATENBCKON IEATEIIbHOCTH;

6) (pusuyeckoe BocnuTaHue, opMuUpoOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOIYYHs:

TOTOBHOCTBIO NPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpPECaX CBOETO 3/I0POBbBA,
BEJICHUS 3/J0pPOBOr0 00pa3a *HU3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHI U
OTIbIXa, peryispHas (QU3MUecKass aKTUBHOCTb), C(HOPMHUPOBAHHOCTBIO HaBbIKAa pediekcud,
MIPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ IpaBa JPYyroro 4eaoBeKa;

7) 3KOJOrHYecKoe BOCIUTAHHE:

OpHUEHTAIlMe Ha NMPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWM JUIsl pelleHus 3agad B o0iactu
COXPaHHOCTH OKpYXKarolleW cpefpl, MIaHUPOBAaHUSA IIOCTYIKOB M OLIEHKM HX BO3MOMKHBIX
MOCTIEICTBUN Ul OKpYXKAlollel cpesibl, OCO3HAHUEM IJI00AbHOIO XapakTepa SKOJIOTHYeCKHX
npo0JieM U ImyTel X peleHus;

8) ajanTanus K N3MEHSIOIIHUMCS YCJIOBHAM COLMATLHON M NIPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHUSX HEOIPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeSTeIbHOCTh, B TOM YHCJIE YMEHHUE YUUThCS Y JPYTHX
Jrofiel, MpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTIBITA IPYTHUX;

HE00X0IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4uclie (HOPMYIHPOBATH HJIEH,
MOHATHUS, TUIIOTE3bl 00 O0BEKTaX W SBJICHUSX, B TOM 4YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
Jne(QUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0 CHUTyalldl0, BOCIPHHUMATh CTPECCOBYIO

CUTYallMI0 KakK BBI3OB, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBrbIe JJoruueckue aeiicTBus:

BBISBIISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIC MPH3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
HOHATUH, OTHOIIEHUI MEXAYy HOHATUAMH, (DOPMYIUPOBATH OIPENCICHUS IOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PUKALNU, OCHOBaHUSA sl 0000IIeHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (POPMYIUPOBaTh M NPeoOpa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHLIATENIbHbIE, €AMHUYHbIE, YACTHbIE M OOIKE, YCIOBHBIE; BBIABIATH MaTEMAaTHUECKUE
3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHUBOpeursi B (DaKkTax, JaHHBIX, HAOIIONEHUSIX U
YTBEP)KICHUSIX, MpeularaTb  KPUTEpPUU U1 BBIABIEHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYML;

JieNiaTh BBIBO/IBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOIMKH, NEAYKTHBHBIX M MHJYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPXKICHUH (IpsMBbIE U OT MPOTHBHOIO),
IPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTEMaTHUECKUX (DaKTOB,
BBICTPanWBaTh apryMEHTAllUI0, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BbIOMpATh cII0cO0 pelleHus ydeOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHusi, BEIOMpaTh Hanbosee MOIXOISIINI C YyI€TOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTeIbCKHE AeiiCTBUS:

UCIIONB30BAaTh  BOMPOCHl  KaK  MCCIENOBATENbCKUN  MHCTPYMEHT  TO3HaHWS,
(GbopMyIMpPOBaTh BONPOCHI, GUKCHPYIOIINE TPOTHBOPEYHE, IPOOIEMY, CaMOCTOSTEIILHO
yCTaHaBIMBAaTh MCKOMOE M JlaHHOEe, (hOpMHUPOBATH THUIOTE3Y, apTryMEHTUPOBATH CBOIO
MTO3HUIMI0, MHEHHE;

MPOBOANWTHL IO CAaMOCTOSITENIbHO COCTABICHHOMY IUIAHY HECIOXKHBIM HSKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro 0OhEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOi;

CaMOCTOSTEIIEHO (JOPMYITHPOBATH 000OIIICHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, WCCIEeIOBaHUs, OIICHHBATh JTOCTOBEPHOCTh IOIYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000O0IIECHUI;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIABUTATH TPEIOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undgopmanueii:
. BBIIBJISITH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IH(bOpMaIII/II/I, JaHHBIX, H€06XOJII/IMI)IX JJIA

peleHNus 3a1a4H;
BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3JIMYHBIX BUJIOB U OPM IpEACTABICHMUS;

BbIOMpaTh (opMy IMpeacTaBiIeHUs] MHPOPMAIMN U WIUTIOCTPUPOBATH pellaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(OPMALIMK N0 KPUTEPUSM, MPEUIOKEHHBIM YUUTENIEM HIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHnKaTHBHBIC YHUBepCalbHbIe YUeOHbIe AeiiCTBHA:

BOCIIPUHUMATh U (OPMYITUPOBATH CY>KAECHUS B COOTBETCTBUH C YCIOBUAMHU

U LEeNsIME OOIIEHWsI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, IaBaTh MOACHEHHS 1O XOJy PELIeHHs 3a/auid, KOMMEHTHpPOBATh
MOJTYYEHHBIN pe3yJIbTaT;

B X0JIe OOCYXKICHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMBbI, MPOOIEMBI,
perraeMoii 3a/1a4u, BBICKA3bIBaTh HJICH, HAIIEICHHbBIE HA TIOMCK PEUICHUS, COMOCTAaBIIAT



CBOU CY)XKICHHS C CYXKACHUSMH JPYrUX y4aCTHUKOB Juanora, OOHapyKUBaTh pa3indyue
U CXOJICTBO TMO3UIMI, B KOpPpeKTHOW ¢opMe (GopMynHpoBaTh pa3zHOIIacHs, CBOU
BO3PAXKCHHUS;

*  MPEICTaBIATh PE3yibTAaThl PEIICHUS 3a/ayM, SKCIEPHUMEHTA, HCCIIEAOBaHUS, MPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4Y€TOM 3a/4ad MPE3CHTAlHUd |
0COOEHHOCTEH ayTUTOPHH;

. TIOHUMAaTh U UCIOJb30BATh MPEUMYIIECTBA KOMAHJAHON M MHIUBHIYaIbHONW pabOTHI MpH
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a/1ay;

* [pPUHUMATH LIENTb COBMECTHOW NEATENIbHOCTH, IUIAHMPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pactpeesTh BUbI paboT, 1OroBapuBaThcs, 00CYKAaTh MPOLIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

. Yy4acTBOBaTh B TPYNIOBBLIX (opmax paboTel (0OCYXIeHUs, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI ¥ APYTHE), BHIIOIHATH CBOIO YacTh Pa0OTHI M KOOPIMHUPOBATH CBOU JEHCTBUS
C IPYTrUMU YJeHaMH KOMaH]bl, OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHbIEe YHUBepCcAJIbHbIE YUeOHbIe 1elicTBUSA
Camoopranusauus:

*  CaMOCTOSITEIBHO COCTABJISITH IUJIaH, QJITOPUTM pEIIeHUs 3aJadyd (WJIU €ro 4YacTh),
BbIOMpaTh CHOCOO peuleHusT ¢ y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATH BApPHAHTHI PEIICHUN C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJ1b, IMOIMOHATbHBIH HHTEIEKT:

* BIAQJETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3yibTara pPeHIeHUs
MaTeMaTHYeCKOH 3aauu;

* TIpenBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH DEIICHUH 3a][aud, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAWIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

* OLEHMBATh COOTBETCTBUE pe3yNbTaTa ACATEJbHOCTH MOCTaBIEHHON LIENH M YCIOBHSM,
OOBSICHATH MIPHYUHBI JJOCTIKEHUS WITM HEJOCTIIKCHHUS 11T, HaXOAUTh OUIHOKY, TaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

MNPEJMETHBIE PE3YJIbTATHI
K koH1y 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyduT CIeIyIONUe PeIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BbIYHMCIEHUSA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI M
NpUEMBl BBIUMCIICHHUS 3HAUYE€HUN JAPOOHBIX BBIPAKEHUH, COAEpX alluX OOBIKHOBEHHbBIE U
JECATHUYHBIE TPOOH.

[lepexonuTh OT oAHOM (POpPMBI 3amucH YHceN K Apyroil (mpeoOpa3oBbIBaTh JECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJOUYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrJTh 4ncia.

BbINOMHATE NPUKUAKY U OLEHKY PE3yJbTaTa BBIUMCICHUM, OLEHKY 3HAYEHHUH YHCIIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TprMeHATH PU3HAKY JEIMMOCTH, Pa3JI0KEHUE Ha MHOXKHUTEIN HATYPAJIbHBIX YHCEIL.

Pemarh npakTHKO-OpUEHTUPOBAHHBIE 3aj]aud, CBS3aHHbIE C OTHOILIEHUEM BEJIUYMH,
IIPONOPLUOHAIEHOCTHIO BEJIMYUH, IIPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PELIEHUS 3a1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHUs

Hcnonb3oBaTh alredpandecKyto TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHMS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX IIEPEMEHHBIX.



BeimonuaTe npeoOpa3zoBaHust HENOT0 BBHIPAKEHHS B MHOTOWICH HMPUBEICHUEM I1000HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOIOYIEH M MHOrOYJIeHa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcylecTBISATh Pa3l0KEHUE MHOTOUIEHOB HAa MHOMKUTENIM C IIOMOLIbIO BBIHECEHUS 3a
CKOOKHM OOLIEro MHOMKHTEJIs, TPYINIUPOBKU ClIaraeéMblX, MPUMEHEHHs (OpMyYJ COKpaIEHHOIO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMs MHOTOWIEHOB JJIsi PEUICHUs pa3jIMYHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHON TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJbHBIMU NOKa3aTeIsIMU JJIs peoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHeliHble ypaBHEHUS ¢ OJHON IEPEMEHHOM, MPUMEHSSI IIPaBUJIa IIepexoaa OT

MCXOJHOIO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, SABISETCS JIM YUCIO KOPHEM

YpaBHEHHUS.

[TpumensTh rpaduyeckue MeTO/1bl IPU PEIIEHUH JIUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupars mpuUMepbl Map YWCEIN, SBISIONMXCS PEIIEHHEM JIMHEHHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMU.

Crpouts B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHS C ABYMS
HepEeMEHHBIMH, MOJIB3YSICh TPAYUKOM, IPUBOANUTH IPUMEPHI PEIICHUS YpaBHEHUSL.

Pemarp cucreMbl ByX JIMHEHHBIX YpaBHEHMH C JIByMsl IE€PEMEHHBIMU, B TOM 4YHUCIIE
rpagu4ecKy.

CocTaBiaTh M pemiath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JMHEHHBIX ypaBHEHHH IO
YCIOBUIO 33Ja4d, WUHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJIyYEHHBIN
pe3yibTar.

DOyHKIUH

N300pakaTb Ha KOOpPAMHATHOM MpsIMOM  TOYKH, COOTBETCTBYIOIIME  3aJaHHBIM
KOOpAMHATAM, JIydd, OTpPE3KHM, WHTEPBaJbl, 3allChIBaThb YUCIIOBBIE IPOMEKYTKM Ha
anreOpanvdeckoM si3bIKe.

OrmedaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAWHATAM, CTPOMTH
rpaduxu muHeRHbIX QyHKIU. CTpoutsh rpaduk GyHKIMH y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHre QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnoco0® mpeacTaBieHUs U aHaiau3a WHGOpPMAIMU, U3BIIEKATh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPApUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K konHiy oOyuenus B 8 kJjacce oOyyaromuidcsi HOJIYYHUT CIEAYIOIIME IPEeIMETHbIE
pe3ynbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHbIE MPEACTABIECHUS O MHOMKECTBE IEHCTBUTENBHBIX YHCEN IS
CpaBHEHHsI, OKpYIJIEHUS M BBIYUCICHHHA, M300pakaTh JEHCTBUTENbHBIE YMCIIAa TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATh TOHATHE apUPMETUYECKOTO KBAJPAaTHOIO KOPHS, HAXOAMTh KBaJpaTHBIE
KOpDHHM, HCHOJb3ysl TpPH HEOOXOAUMOCTH KAaJbKYJISATOP, BBINOJHATH MPeoOpa3oBaHUS
BBIPAXEHUI, COEPKAIUX KBAJAPaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJIBIX YHCET C MOMOIIBIO JCCATHYHBIX ApoOei u
creneHel ymncina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHATh TOHATHE CTEMEHW C LENbIM II0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX CTENEHH C LIETIbIM MTOKa3aTeIeM.

BbINOMHATE  TOKAECTBEHHBIE MPE0Opa3OBaHUS PALMOHAIBHBIX BBIPAKEHHUH HAa OCHOBE
IpaBuiI JSHCTBUN HAJL MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHTEIIH.



[TpumeHsTH TpeoOpa3oBaHMs BRIPAKEHHM JIs1 PELICHUS Pa3IMUHBIX 33/1a4 U3 MATEMATUKH,
CMEKHBIX IIPEIMETOB, U3 pealbHOW MPAKTUKU.

YpaBHeHUS] U HEPABEHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YPAaBHEHHs U PAllMOHAIbHbIE YPaBHEHUs, CBOASIIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI C ABYMS MEPEMEHHBIMU.

[TpoBoauTH IpOCTENIINE HCCIEIOBAHNS YPABHEHUHN U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUH (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U ITpoYee).

[Tepexoauth OT ciOBECHOM (HOPMYTUPOBKM 3amaud K €€ anreOpandeckoil Mojenu c
IIOMOILIBI0  COCTABJICHUS YpPAaBHEHMs] WM CHCTEMbl YpaBHEHHMH, WHTEpIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3a/1a4yM [TOJIyYE€HHBIN pPe3yibTar.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHMS, OLIEHKHU, PEIlaTh JUHEHHbIE
HEpPaBEHCTBA C OJHOW NEPEeMEHHONH M WX CHCTEMBl, JaBaTh TpapUUYEcKyl0 HIUIIOCTPALIUIO
MHOX€ECTBa PEIICHN HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonumath M  HKCHONB30BAaTh  (YHKUMOHAJIBHBIE TOHATHS U SA3bIK  (TEPMMHBI,
CHUMBOJIMYECKHE O003HAUEHUs), ONPENCISATh 3HA4eHHWE (QYHKUMU TI0 3HAYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

CrtpouTsb rpaduku IeMEHTApHBIX (YHKINN BUIA:

y=kix,y=x2 y=x3,y = x|, y = VX, OIICHIBaTh CBOHCTBA UHCIOBOH (YHKLHU 110 €&
rpaduky.

K koHmy oOyuenus B 9 kJacce oOyyaromMics MHOJYYHUT CIEAYIOLIUE NpEeIMETHbIE
pe3yIbTATHI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIA.

Beimonuate apudmeTnyeckue IeMCTBUS ¢ PalMOHAIbHBIMU YUCIAMHU, COYeTasi yCTHbIE U
MUCHbMEHHBIC TIPUEMBI, BBITIOJTHSTH BEIYUCICHUS C UPPAIIHOHAIBHBIMU YHCIIAMH.

Haxonuth 3HaueHMs CTeNeHel ¢ LeNbIMH MOKa3aTeasIMU U KOpHEH, BBIYUCIATh 3HAYECHUs
YHUCIIOBBIX BbIPAKEHUH.

OKpyrisiTh JEHCTBUTEIbHbIE YHCIA, BBIIOJIHATH MPUKHUIKY pe3yJbTaTa BbIYMCIECHUM,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHNS H HEPABEHCTBA

Pemate nuHeiiHbIe U KBaJipaTHbIE YPaBHEHUS, YpaBHEHUs, CBOJSIIMECS K HUM, IPOCTEUIIINE
JpOOHO-pallOHAIbHBIE YPaBHEHUS.

Pemate cucTembl ABYX JMHEHHBIX YpaBHEHUH C JABYMS MEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TUHEHHBIM.

PemaTts TekcToBble 3amauM  anreOpanyecKUM CHOCOOOM C TOMOIIBIO COCTaBJIECHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMS MepEMEHHBIMHU.

[IpoBOINTH MpOCTENIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPaBHEHH, B TOM YHUCIIE C
OpUMEHeHHEeM TpadUuecKuX TMpeiCcTaBlIeHuil (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
CHUCTEMa YpaBHEHMUH peIleHusl, €CII UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTb peLICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIMCBHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3aMMChIBAaTh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA
Pacno3naBath (QyHKIMM H3ydyeHHBIX BUIOB. Iloka3bpiBaTh cXxeMaTHMUECKHU pAacIOJIOKEHUE Ha
KOOPJMHATHOM MIOCKOCTH rpadukoB GyHKUMM Buna: y = kx, y =kx + b,y =k/x, y = ax2 + bx + ¢,
y =x3, y=1"x y = |x|, B 3aBHCHMOCTH OT 3HadeHHH KO>Q(HUIMEHTOB, ONMHUCHIBATE CBOIMCTBA
byHKUIN.

Ctpouts 1 M300paXkaTh CXEMaTWYECKH TIpadUKH KBAJAPATUYHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.



Pacno3naBare  kBajpatuuHylo (QyHKIUIO 10  (opmyne, TPUBOIUTH  MPHUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHH.

Yucii0BbIe NMOCJI€10BATEIBHOCTH U NPOrPeCcCHH

Pacrio3naBath apu(METHUECKYI0 U I'€OMETPUYECKYH0 HPOrPEeCcCHU IpH pPa3HbIX CIIOCOOax
3a/1aHus.

BBINONHATE BBIYMCIEHUS C HCHOJIB30BaHMEM (QOPMYN N-ro 4jieHa apudmerudeckol u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemats 3amaum, CBA3aHHBIE C YKMCIIOBBIMU IIOCIEAOBATEIBHOCTAMM, B TOM YHUCIIE 3a1a4l
U3 peanbHOM KU3HU (C UCIIOJIb30BaHUEM KaIbKYISITOPA, HHU(PPOBBIX TEXHOIOTHM).



TEMATHYECKOE INTAHUPOBAHMUE - 7 KJIACC

KoanuecTBo yacos
Ne i/ HanmeHoBaHMe pa3aesioB U TeM Beero KonTtpoabubie |[IpakTHuecKH JuaexkTpoHHbIe (HU(pPOBbHIE)
NMPOrpamMmbl padoThI e padoThI o0pa3oBaTe/ibHbIE PECYPChI
1 Yucna v BeIUUCICHUS. PalinoHaibHbIe 25 1 bubmuoreka [JOK
qucna https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BhIpaKEeHUS 27 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
3 YpaBHEHHUS 1 HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHKIIH 24 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 0600IIEHNE 6 1 bubnuoteka [JOK
https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
8 KUIACC
Ne n/m HaunmeHnoBaHMe pa3je/ioB U TeM KosmuecTBo yacos JJIeKTPOHHBIE
TporpamMme! Bcero Kourpoabubie | IlpakTuyeckue (ungppossie)
paGoTHI paGoTHI oOpa3oBaTejibHbIEC
pecypcsl
1 Yucna u Beruncnenus. KBagpatHele KopHU 15 bubnuorexa [IOK
https://m.edsoo.ru/7f417af
2 Yucna u Beranciienus. CTEneHb ¢ LEIBIM 7 bubmmnoreka [JOK
noKasaresiem https://m.edsoo.ru/7f417af
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3 AnreOpanyecKkre BhIPpaKESHHUS. 5 1 bubnmoreka [JOK
KBanpatublii TpéxuneH https://m.edsoo.ru/7f417af
4 AnrebpanuecKue BHIPaKECHUS. 15 1 bubmuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af
5 YpaBHeHus U HEpaBeHCTBA. KBagpaTHbie 15 1 bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417af
8 Oyakuun. OCHOBHBIC TTOHATHUS 5 bubnuorexa [JOK
https://m.edsoo.ru/7f417af
9 Oynkiuu. YucnoBeie PyHKITUN 9 bubnuotexa [JOK
https://m.edsoo.ru/7f417af
10 [ToBTOpeHue u 06001IIeHNE 6 1 bubnnorexka [JOK
https://m.edsoo.ru/7f417af
8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
IKJIACC
Neni/m | HammeHoBaHMe pa3esioB U TeM Konu4yecTBo yacos DJIEKTPOHHBIE
porpaMMel Bcero Kontpoabsnbie | IIpakrnueckue (ungpossie)
paGoTHi paGoTHi o0pa3oBaTe/bHbIC
pecypchbl
1 Uucna u Beruncienus. JlelcTBUTENbHBIC 14 but6mmoreka [IOK
qrcia https://m.edsoo.ru/7f419d0
2 VYpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 19 1 bubnuorexa [JOK
OJTHOW TIEpEMEHHOM https://m.edso0o.ru/7f419d0
8
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3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 19 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d0
8
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 20 bubnuorexa [JOK
https://m.edso00.ru/7f419d0
8
5 OyHKIHUH 21 bu6nuoreka [IOK
https://m.edso00.ru/7f419d0
8
6 YucnoBble TOCICA0BATEILHOCTH 20 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 23 bu6nuorexa [IOK
3HAHUHN https://m.edsoo.ru/7f419d0
8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136
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