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IHHOACHUTEJBHAA 3AIINCKA

Anrebpa sBISeTCS OJHHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHUA: OHA
o0OecrieunBaeT M3y4eHHE IPYIHX AMCLMILINH, KaK €CTECTBEHHO-HAYYHOIrO, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIS MPOJOJDKEHUsT 00pa30oBaHUs M B IOBCEIHEBHOW JKU3HHU.
PazBute y o0Oydarommxcsi Hay4yHBIX MPEACTABICHUN O MPOUCXOXKICHUH U CYIIHOCTHU
anredpandeckux abCTPaKIHii, crioco0e OTpaKCHHSI MATEMAaTUISCKOM HAYKOH SIBIICHUH U TIPOIIECCOB
B IpHUpOJe U OOIIECTBE, POJIM MaTEMaTHYECKOIO0 MOJEIUPOBAaHUS B HAYYHOM MO3HAHUU U B
NPaKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS M KAadyeCTB MBILIUICHUS,
HEOOXOMUMBIX JJIsl ajanTalud B COBpeMEHHOM IudpoBoM obmiectBe. M3yuenue anredpsl
o0ecrieynBaeT pa3BUTHE YMEHUSI HAOIIOJaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUS U
BBIBOZIBI, (hopMynupoBaTh yrBepkaeHHs. OcBoeHHE Kypca anreOpbl oOecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYalolMXCsA: OHU HCIOJB3YIOT JEAyKTUBHBIE M WHAYKTHBHBIE
paccyxacHusl, 0000IIeHNE U KOHKPETU3aINI0, a0CTparnpoBaHue u aHamoruto. O0yuenue airedpe
MpeJoiaraeT 3HAUUTENbHBI 00bEM CaMOCTOSATENBHON AESITENbHOCTH OOYYaIOIIUXCs, MO3TOMY
CaMOCTOSITENIFHOE PEUICHUE 33124 SIBIISICTCS pean3aliell AeITeTbHOCTHOTO MTPUHIUIA 00yUeHHS.

B cTpykType mporpaMmel yueOHOT0 Kypca «Anredpa» At OCHOBHOTO 00111ero 00pa3oBaHus
OCHOBHOE MECTO 3aHHUMAIOT COAEP)KATEIbHO-METOJUYECKUE JHHUU: «UHciaa W BBIYHCICHUSY,
«AnreOpanueckue BBIpAXKECHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkiuu». Kaxnmas u3 sTux
COJIepKATEIbHO-METOJUUECKUX JIMHUI Pa3BUBACTCSA HA MPOTHKECHUM TPEX JIET M3ydEHHs Kypca,
B3aUMOJICHCTBYSl C JIpYTMMHU €ro JMHUSAMH. B xone u3ydyeHus yuyeOHOro kypca oOydaroumiumcs
NPUXOMUTCS JIOTHUECKH PACCYXIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢
3TUM B TporpamMmy ydeOHOro kypca «Anredpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
NpeJICTaBJICHHBIE BO BCEX OCHOBHBIX Pa3Jieiax MaTeMaTHYECKOT0 00pa30BaHUs U CIIOCOOCTBYIOIITHE
OBJI4/ICHUIO O0YYaIOLIMMKCS OCHOB YHHBEPCAJIBHOIO MaTeMaTH4eckoro s3bika. CojepikarenbHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Auredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxanue TuHUU «HKca U BBIUUCICHUS CIIYKUT OCHOBOM JIJIsl JaJIbHEHMIIIEro U3yUeHUs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Y 00YUAIOIIUXCS IOTUYECKOTO MBIIIICHHS, (HOPMUPOBAHUIO
YMEHHUSl TIOJIB30BAThCS AJNTOPUTMAMH, a TaKKe NPUOOPETEHHIO TMPAKTHYECKUX HABBIKOB,
HEOOXOUMBIX ISl TIOBCETHEBHOM XU3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOIO
o0r1ero 00pa3oBaHus CBA3aHO C paIlHOHAIEHBIMU U UPPAIMOHAIBHBIME YUCIIaMH, (OpMHUpOBaHUEM
Npe/CTaBICHUN O JEHCTBUTENBHOM YHCIE. 3aBEpLUIeHHE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cpenHeMy ob1meMy oOpa30BaHHMIO.

CogepxaHue AByX anreOpandecKux JIMHUN — « AreOpandecKkue BEIpaKeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHocoOCTBYeT (OPMUPOBAHMIO Yy OOYYAIOIIMXCS MaTeMaTHYeCKOro arrmaparta,
HEOOXOIUMOTO JUIS pELIeHUS 3aJady MaTeMaTHUKH, CMEXKHBIX TPEIMETOB U IPaKTUKO-
OpPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe OCHOBHOTO oOImiero oOpa3oBaHHs Y4eOHBIM MaTepuai
TPYOIHUPYETCST BOKPYT pallMOHAJIbHBIX BBIPAXKEHUN. Anredpa JAEMOHCTPUPYET 3HAUYCHUE
MaTeMaTHKH KakK S3bIKa IS TIOCTPOCHUS MaTeMaTHYECKHMX MOJeNiel, ONMHMCaHUs IMPOIECCOB H
SBIIEHUN peanbHOro Mupa. B 3amaum oOydyeHus anreOpe BXOIAT TakXke NajbHeHInee pa3BUTHE
QITOPAUTMUYECKOTO MBIIUICHHUS, HEOOXOAMMOTO0, B YaCTHOCTH, JUIsl OCBOSHHS Kypca HH()OPMaTHKH,
U OBJIAJICHUE HABBIKAMU JEAYKTUBHBIX paccyxacHuii. [IpeoOpa3oBaHre CHMBOJBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Cogepxanne  (QyHKIIMOHATBHO-TpaQUUECKOW  JIMHUM  HAIEICHO Ha  TOJyYyeHUe
00ydJaronMMucs 3HaHUK 0 QYHKIHMIX KaK BaKHEHUIIIEH MaTEMaTHICCKON MOJIEH sl ONTUCAHUS U
UCCIICIOBAaHHUS Pa3HOOOPA3HBIX IMPOIECCOB W SIBIEHUH B mpupoje W oobmecte. M3ydyeHue
MaTepuana CrIocoOCTBYeT pa3BUTHIO y OOy4alolUMXCsS YMEHHUS HCIOJb30BaTh pa3jiHyHbIe
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BBIPA3UTEIbHBIE CPEJICTBA SI3bIKAa MAaTEMaTHKU — CJIOBECHbIE, CHMBOJHMYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B (hopMHUpOBaHUE TIPEICTABICHUN O PO MATEMATHKU B Pa3BUTHH ITUBUIH3AINU U
KYJIbTYPBI.

Cornacno yyeOHOMY TuIaHy B 7-9 Kiaccax u3y4aercsi yueOHbIH Kypc «Anredpay, KOTOPBINA
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3fenbl cojepxkaHusi: «Yucna u  BBIYUCICHUAY,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

Ha u3ydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B He/ielo), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B Hezleio).



COJEP)KAHUE YYEBHOI'O ITIPEJJMETA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
[TonsiTHE pPaLlMOHAIBHOTO YHUCIIA, 3aIMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmerndeckue neicTBUs ¢ pallHOHAIBHBIMU YicIaMu. Pemenne 3a1a4 u3 peaqbHON MPaKTUKH
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpEJelIeHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33[a4d HAa MPOIICHTHI, PEIICHHUE 33aJad U3 pealbHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 00OpaTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpecTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyItbl. Beraucnenus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHbBIX BBIPAXKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMS,
IpaBwiia npeoOpa3oBaHUsl CyMM M IPOU3BEACHUMN, MPaBUJIa PACKPBITUS CKOOOK M IPUBEIEHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnHowieHbl 1 MHOrowieHbl. CreneHb MHOrouieHa. Cllo)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbI M KBaJpaT Pa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKHUTEH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHHH.

JluneiiHoe ypaBHEHHE C ABYMs NepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelleHne cucreM ypaBHEHHMH crocoOOM MOACTaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 € TOMOIIBI CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTosiHue Mexny AByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKH Ha
KOOpAMHATHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTel. [lonarue pynkuuu. I'paduk pyuxiuu. CoiictBa GpyHkiuil. JInnelnas
¢bynkuus, e€ rpapuk. I'padux pynkuun y = [x|. ['padnueckoe pemenne TMHEHHBIX ypaBHEHUN 1
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucia ¥ BLIYMCTCHHA

KBanpatHelii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoMcTBA apu(pMETHYECKUX KBaJPATHBIX KOPHEH M UX
NpUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. [leiicTBUTENbHBIC
YHCIIa.



CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIa.

Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpanyeckoit apobu. CioxkeHue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne aiaredpanyeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUI, CBOOAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IEpeMEHHBIMU. [ [prMephI peleHns cucTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CocoOoM.

YucnoBsle HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. OGnacTb onpeaesieH!ss 1 MHOXKECTBO 3HaueHUH QyHKIu. CriocoObl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMI, OTpa)karolUX peaabHble IPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2,y = X3, y = Vx, y=|x|. ['padusueckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsia v BLIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
JeCSITUUHbIE ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
YuCell ¥ KOOPAUHATHOU MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe AEUCTBUSA C JAEUCTBUTEIbHBIMU
qHCIIaMHU.

Pa3meprl 00BEKTOB OKPY>KAIOIIET0 MUPA, JITUTEIBHOCTH MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue Yuced.
IIpuknka v OLlEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpaTtHoe ypaBHeHME. PelieHne ypaBHEHM, CBOAAIMXCA K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHue. [IpuMepsl penieHus ypaBHEHUN TPEThEel M YETBEPTOM CTENEHEH Pa3IoKEHHUEM Ha
MHOKUTEH.

Pemenue npoOHO-paiMOHAILHBIX YPaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 alreOpandecKum
METOJIOM.

VYpaBHEeHHE C IBYMs TMEpPEMEHHBIMH M ero rpaduk. PermeHue cucteM IBYX JTHMHEHHBIX
YpaBHEHUN € IBYyMs IIEpEMEHHBIMU. PellleHue cHucTeM [BYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpo# cremneHu. [ padudeckas UHTEpIIpeTaIus CUCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.
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YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJAHOM IIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padmueckas uHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =\, y = |X| u ux cBoiicTsa.

YucioBbIe MOCIE10BATEILHOCTH H IIPOrPeCCUH

[TonsiTe 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmernueckas u reomerpudeckas rnporpeccuu. @opmyisl N-ro wieHa apuPMeTuIecKoi
Y TEOMETPUYECKOU ITPOrPECCUil, CYMMBI IIEPBBIX N UICHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKOM MW TeOMETPUYECKON IMpOrpeccuil TOYKaMu Ha
KOOPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE POLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS TPOTPaMMbl ydeOHOro Kypca «Auredpar
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIOJb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIAYaTbHOW TPAeKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPhI 310POBbS M IMOLIMOHAJIBHOI'0
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke TpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JiacTu
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, IUIAHUPOBAHUS ITOCTYIIKOB W OLIEHKM HMX BO3MOXHBIX
MOCIIEACTBHIA ISl OKPYXKAIOMIEH Cpe/bl, OCO3HAHUEM TJI00AILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHONM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTUX;



HEO0OXOUMOCThIO B (POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOpMYyIUPOBATH UACH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpeOyromMil KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble pEUICHHs U JIEHCTBUS,
(GbopMyIHpOBATh M OLICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPH30BATh CYIIECTBEHHbIC MPHU3HAKH MATEMaTHUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY IMOHATUSAMH, (HOPMYIHPOBATH OIPEICIICHUS MOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCH(PUKALMHI, OCHOBAHUS JJIs1 0000IICHU S
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

BOCIIPHHUMATh, (DOPMYIUpPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE U
OTpULATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOLIHE, YCIOBHBIC;

BBISBJISITH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, Mpeiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U POTHBOPEUHI;

JIeTIaTh BBIBOZBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3dmpaTh T0Ka3aTebCTBA MATEMAaTHYECKIX YTBEPKIEHUH (TIPSMBIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (PaKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3ajayu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbcKue e CTBHUA.

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEIOBATEIBCKUM  MHCTPYMEHT  TTO3HAHMS,
dbopMynHupoBaTh BOMPOCHI, GUKCHUPYIOIIUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIHHO
YCTaHABJIMBATb MCKOMOC M AJaHHOC, q)OpMI/IpOBaTI) THUIIOTE3Yy, apTYMCHTUPOBATh CBOIO
MO3UIINI0, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY HECIIOXHBIM SKCHEPUMEHT,
HEOOJBIIOE WCCIEOBaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00OBEKTOB MEXTY COOO0M;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

IMPOTrHO3UPOBATHE BO3ZMOXKHOC Pa3BUTUC MPOLECCA, a TAKKEC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3BUTUU B HOBBIX YCJIOBHSX.

Patora ¢ undopmaunmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OpMAIUIO
pas3IMYHbIX BUAOB U (POPM IPECTABICHHUS;



BBIOMpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIlaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble aelcTBUA:

BOCTIPUHUMATH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBUH C YCIOBHUSMU M LEIIMU
OOIICHMS, SCHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a7a49i, KOMMEHTHPOBATh
MOJTyYCHHBIH PEe3yJIbTaT;

B X0JIe 00CYXJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOM TEeMbI, MPOOJICMBI,
pelaeMoii 3a1a4u, BRICKAa3bIBAaTh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHHUS, COTTOCTABIIATh
CBOH CYXJICHUS C CY)KICHHUSMH JIPYTHX YYaCTHUKOB JUANIora, OOHAPYKUBATh Pa3JInIHe
U CXOJICTBO TIO3WIIMHA, B KOPPEKTHOW (opme (HOpMyIHpoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

NPEJCTaBIATh PE3YJIbTAThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, HCCIICOBAHUSs, MPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (OopMAT BBICTYIICHUS C y4ETOM 3aqad MPE3CHTAMH U
0COOEHHOCTEH ayTUTOPHH;

MIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHOM U WHIAUBUYAIbHON PabOThI IPU
pelIeHnH y9eOHBIX MATEMaTHICCKHX 3a]1a4,

MPUHUMATH TIeJTb COBMECTHOW JICATEIHHOCTH, TUIAHUPOBATh OPTAaHU3AIMI0 COBMECTHOM
paboThI, pacrpenesaTh BUABI padoT, TOTOBAPUBATHCS, 00CYKIATh POIECC U PE3YIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX hopMax paboThI (00CykaeHMs, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMEBI B IPYTHE), BEITIOIHATH CBOO YacTh PabOTHI M KOOPJMHHPOBATH CBOU JICHCTBUS
C IpYTMMHU YJ€HaMH KOMAaHJbI, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4E€TOM MMEIOLIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3yNbTaTa peIIeHus
MaTeMaTUYECKOH 3a7aun;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELLIEHUU 3aJa4l, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa AEATEIBHOCTH MTOCTABIEHHON LIENH U YCIOBUSM,
OO0BSACHATH MPUYMHBI JOCTHKEHUS WM HEAOCTHKEHUSI LIEJIH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 7 Kjacce OOYYArOIIMICA TMONYYHT CIEAYIOUIUE TPEIMETHBIC
pEe3yJIbTAThI:

Yuciaa 1 BLIYMCTIEHUS

BrImonHATE, codeTas yCTHbIE W MHChbMEHHBIE MPUEMBI, apudMETUYECKHE ICHCTBUS C
pPalMOHAIBHBIMU YUCIIAMU.



HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpa3Hble CHOCOOBI
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECATUYHbIE JPOOH.

[Tepexoauth OT OHOM (HOPMBI 3aMKCH YHCET K ApYroi (mpeoOpa3oBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY U OLICHKY pEe3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEHUCTBUSA CO CTEIICHSAMH C HATypaJIbHBIMU IIOKA3aTEIIIMH.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemlate 1npakTUKO-OPHMEHTHPOBAHHBIC 337a4M, CBSA3aHHbIE C OTHOLICHUEM BEJIMYHH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp30BaTh anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS y4eOHOr0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHusl LEI0r0 BhIPAKEHHsS B MHOTOWIEH MPUBEIEHUEM MO00HBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTIOYJICH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOYKUTEJS, TPYNIHUPOBKU CJIaraéMblX, IpUMEHEHUs (POpMyN COKpaII€HHOTO
YMHOXEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB Uil pEUIeHHMs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMHU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHUs] M HEpaABEHCTBA

Pemarp nuHElHBIE ypaBHEHHS C OAHOM IEPEMEHHON, NMPUMEHs IpaBHia Iepexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METObI IPH PEIICHNN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMephI Map YUCE, SBISIOUIMXCS PEIIeHUEM JTUHEHHOT0 YPaBHEHHS C ABYMS
NIEPEMEHHBIMM.

Crpouth B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMs
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucreMbl AByX JIMHEHHBIX YpaBHEHUH C JIByMs NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduuecku.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHWM IO
YCIIOBHIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyM IOJYYECHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM TPSAMONW TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX GyHkuuid. CTpouts rpaduk GyHKIMH Y = [X|.
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OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYHMHAMU:
CKOPOCTb, BpeMs, pacCTOsIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BbEM paboTHI.

Haxoauts 3HaueHne GyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NpeAcTaBiIeHUs M aHAIW3a MH(POPMalLUH, U3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOyuenuss B 8 kjacce oOydaromuiics MHOJYYHUT CIEIYIOLIUE MpPEIMETHbIE
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN MAJIS
CpPaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHMM, M300pa)xkaTh AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YS TPHU HEOOXOAUMOCTH KAIBKYIIATOP, BHIIOIHITH TPE0Opa30BaHus BIPAKEHHH,
coJiepKalX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OONMBIIMX W MAaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApPOOeH u
creneHei yucna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTENEHUW C ILeNbIM II0Ka3aTeleM, BBIIOJIHATH IpeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIE€IbIM [T0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE IPE0Opa30oBaHUs PAlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBWI JIEHCTBUN HAJlL MHOTOYWICHAMH H alreOpandecKuMu Jpo0sMu.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpumeHsTH TpeoOpa30BaHUs BRIPAKEHHUH TS PEIICHHUS pa3IMYHBIX 33/1a9 U3 MATEMaTHKH,
CMEXXHBIX NPEIMETOB, U3 pealbHONU MPAKTUKU.

YpaBHeHusI U HepaBEeHCTBA

Pemate nuHeiHble, KBaJpaTHbIE YpaBHEHHs U PallMOHAIbHbIE YPaBHEHHUS, CBOSIIMECS K
HUM, CUCTEMBI JIByX YPaBHEHUI C ABYMS IE€PEMEHHBIMHU.

[TpoBoauTH MpoCTElIIME HCCAeI0OBaHNUS YPAaBHEHUH U CHCTEM YpAaBHEHMI, B TOM YHCIIE C
PUMEHEHHEM TpaduuecKUX IpeCTaBIeHUN (YCTaHABINBATh, UMEET JIM yPaBHEHUE UM CHUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKU 33Jauyd K €€ airedpanvyeckoidl MOJAETH ¢
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, HHTEPIPETHPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y TIOJTyYEHHBIA pe3yJIbTarT.

[TpuMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, peliaTh JIUHEHHbIC
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHUCTEMbI, JaBaTh I'padUUECKyl0 HIUIIOCTPAIUIO
MHOY€ECTBa PEIICHN HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh U UCTIONB30BaTh (PYHKIMOHATIBHBIC MOHATHUS U A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003Ha4YeHUs), ONPEENIATh 3HaUeHHE (PYHKIIMH 110 3HAUEHUIO0 apryMEeHTa, ONpeAesaTh CBONCTBA
¢byHKIMYU IO €€ TpaduKy.

Ctpouts rpaduku 3J€MEeHTapHbIX PYHKIMHA BUJA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHCBIBATH CBOICTBA YHCIOBOI (YHKIMH 10 €&
rpaduxy.

K kouiy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pEe3yJbTATHI:

Yuciia 1 BIYHCICHUA

CpaBHMBATh U YHOPSIIOYMBATh pAllMOHAIbHBIE U HPPAL[MOHAJIBHBIE YHCIIA.

Bomonuare apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHBIC U
HNUCbMEHHBIE IPUEMBI, BBITIOIHATH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaAMH.
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HaxonuTh 3HaueHUs CTENEHEN C LEIbIMHA MOKA3aTEIsIMU U KOPHEH, BBIYACIIATh 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyrisiTh NEHCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKUIKY pPE3yJbTaTa BBIYUCIICHUN,
OLICHKY YMCJIOBBIX BBIPQ)KEHUH.

YpaBHeHus1 1 HEPABEHCTBA

PemaTs nuHelHbIE M KBaApAaTHBIE ypaBHEHUS, ypaBHEHUS, CBOISALIMECS K HUM, [IPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHUI € JIByMS IIE€PEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABIIACTCS JIMHEHHBIM.

Pemate TekcToBbIe 3ajauM  anreOpanyeckKMM CHOcoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHs UM CUCTEMBI IBYX YPABHEHUU C IBYMS IIEPEMEHHBIMH.

IIpoBOINTH MPOCTEUIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
IpUMEHEHHEM IrpaduyecKux MpeicTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH peLlIeHus], €CJIU UMEET, TO CKOJIbKO, U TIPOUEe).

Pemate nuHeHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh peIIeHUe
HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pematb cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPAaBEHCTB, BKJIIOUYAIOIIUE KBAAPAaTHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOW NPSIMOM, 3alUCHIBATh
pEeLIeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3a7ad.

DOyHKIUHA

Pacno3naBate GyHKIMN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha
KOOPJIMHATHO#M MIOCKOCTH TpadukoB GyHkumii Buga: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
C, Yy =x3, y =1,y = [X|, B 3aBHCHMOCTH OT 3HauYeHHiI K03(PHIIEHTOB, OIKICHIBATE CBOIMCTBA
byHKLIU.

Crpouth u u300pakaTh CXE€MaTHYECKH IpadUKH KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOMCTBA KBaIpaTUYHBIX (DYHKIMIA MO UX rpadukam.

PacrioznaBath kBajpaTHUHYIO (PYHKIIHIO IO POpMYyJIe, MPUBOAUTH MIPUMEPHI KBaAPAaTHUHbIX
(GyHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

Yucii0BbIe NMOCJIEA0BATEIBHOCTH U NPOrPECcCUH

Pacrnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUU MPU pasHBIX CIIOCOOax
3a/1aHMUS.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (GOPMYN N-ro 4YjeHa apudMeTHuecKol u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemats 3a1aun, cBsi3aHHBIE C YUCIOBBIMH [1OCJIEIOBATEILHOCTAMHU, B TOM YHCIIE 334 U3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Haumenopanmue Komrectno JJeKTpOHHbIE (HU(POBBIE)
Ne n/m = pa3nesioB u TeM 4acoB p uu@p
o0pa3oBaTe/ibHbIE PeCYPChI
NPOrpaMMsbI Bcero
1 Yucnna ¥ BBIYUCICHUS. o5 bu6mmoreka [JOK
ParmonanbHbIe yncia https://m.edsoo.ru/7f415b90
5 AnreOpanueckue 97 bubnmoreka [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bubnnoreka [JOK
HEPaBCHCTBA https://m.edsoo0.ru/7f415b90
4 Koopaunats! u rpaduxmy. 24 bubnnoreka [JOK
dyHKIMN https://m.edsoo0.ru/7f415b90
5 [ToBTOpEHME U 6 bubmmorexa [IOK
00001IeHHEe https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB 102
I10 ITPOT'PAMME
8 KIIACC
Hauwmenosanue Komriecreo DyekTpoHHbIe (IU(pPOBLIE)
Nen/m  pasmesioB H TeM 4acoB P augp
o0pa3oBaTe/bHbIE PeCypChl
NMPOrpaMMbl Bcero
1 Yucna U BBIYUCIICHHUS. 15 bu6mmoreka [IOK
KBaspatHble KOpHU https://m.edsoo.ru/7f417af8
) | oo ; Biomora ok
https://m.edsoo.ru/7f417af8
MoKa3zaTeJieM
3 BA;rzipe ?{PII;eCKHe 5 bu6mmorexa [IOK
P L https://m.edsoo.ru/7f417af8
KBagpatHblil TpEXUIeH
4 gjrzipe ?{I/;;eCKHe 15 bubnmoreka [JOK
p ‘ https://m.eds00.ru/7f417af8
Anrebpanueckas 1po0b
5 Xepa;;?cii; 15 bubmuorexa [JOK
p ‘ https://m.eds00.ru/7f417af8
KBagparHble ypaBHEHMs
6 Zep a;BHei{HcPﬁ; CucrteMbl 13 bubmorexa [IOK
P o https://m.edsoo.ru/7f417af8
ypaBHEHU
7 . 12 bubmorexa HOK
p ' https://m.edsoo.ru/7f417af8
HepasencrBa
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@yHkuuu. OCHOBHbBIE

bubmuoreka [JOK

8 HOHSITHSI ° https://m.edsoo.ru/7f417af8
9 ®yukiuy. Yucnossie 9 bubmuorexka [JOK
byHKIMM https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 bubmmoreka [IOK
00001IeHHe https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB 102
10 ITPOI'PAMME
9 KJIACC
K
Ne HaumenoBaHue pa3ieiioB a ;g)p:;quTBo DJIeKTpoHHbIe (LM (ppoBbIE)
n/n H TeM NPOrpamMmbl Beero o0pa3oBaTe/ibHbIE PeCypChl
1 Yucna v BEIYHCIICHUS. 9 bubmuorexa [JOK
JlelicTBUTEIIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
, Yoo o 10K
o https://m.edsoo.ru/7f419d08
nepeMEeHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 14 bubnmoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 bubnmnoreka [JOK
HepaBenctBa https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
> PyHiuHH 16 https://m.edsoo.ru/7f419d08
6 Yucnosbie 15 bu6mmoreka [IOK
[OCJIENOBATEILHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 06001IIECHNE, 18 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Anre6Opa, 7 knacc/ MaxkapseraeB FO.H., Munatok H.I'., Hemkor K.W. u apyrue; mox
penakuueit TensikoBckoro C.A., AkinmonepHoe oouiectBo «M3marensctBo «lIpocBemenuey
» Anre6pa, 8 kinacc/ Makaperaes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; mox
penakiueit TensikoBckoro C.A., Aknoneproe oomiectBo «M3narensctBo «lIpocBenienne»
» Anre6pa, 9 xinacc/ Makaperaes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; nox
penakuueit TensikoBckoro C.A., Akimonepnoe oduiectBo «M3marensctBo «lIpocBemenuey

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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