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HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma (z1anee — mporpaMma) 1mo aareope Ha ypoBHE OCHOBHOTO OOIIETro
o0Opa3oBaHHsl COCTaBJI€HA Ha OCHOBE TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBareNbHON MNpPOrpaMMbl OCHOBHOTO 00IEero 00pa3oBaHMs, MPEACTaBICHHBIX B
dI'OC OO0, a Ttakxe (enepanmbHO paboyeil MmporpaMMbl MO MpeAMETy U paboueit
IPOrpaMMbl BOCIIUTAHUS TUMHA3HH.

AnreOpa sBJISIETCS] OJTHUM M3 OMOPHBIX KYpPCOB OCHOBHOT'O 00IIeT0 00pa30BaHUs: OHA
o0OecreunBaeT W3y4YeHUE JPYTUX AUCHMIUIMH, KaK €CTECTBEHHO- HAay4YHOro, TakK U
I'YMaHUTAPHOTO IMKJIOB, €€ OCBOEHUE HEOOXOIMMO JUIsl MPOJOJKEHUS 00pa30BaHUS U B
MOBCEIHEBHON >ku3HU. Pa3Butme y oOyyarommxcs Hay4HbIX MPEACTABICHUNA O
MPOUCXOKJICHUM U CYIIHOCTH aliredOpandeckux aOCTpakiuid, Croco0e OTpa)KeHUs
MaTeMaTHYECKOW HAyKOM SBICHUM W TPOILIECCOB B TMpUpPOAEC U OOIIECTBE, POJH
MaTEeMaTHYECKOTO MOJICIIMPOBAHMS B HAYYHOM MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS W KA4YECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTallid B COBPEMEHHOM LH(ppoBoM oOiiecTBe. M3ydenue anreOpbl oOecriedyuBacT
pa3BUTHE YMEHUS HaONIonaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUST W BBIBOJABI, (opmynupoBaTh yTBepkiaeHus. (OcBoeHHE Kypca anreOpsl
o0ecreurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloIUXCsA: OHH HCIOIb3YIOT
JNEAYKTUBHBIE W  HWHIYKTUBHBIE PACCYXKICHUS, O0O00OIIEHME U  KOHKPETU3AIIHUIO,
abctparupoBanue u a"aynoruto. O0ydeHue anredpe mpernonaraeT 3HaYUTEIbHBIA 00BEM
CaMOCTOSITENIbHOM J1eATEIbHOCTH OOYyYaroUuXcs, MO3TOMY CaMOCTOSITENIbHOE pEeLICHHUE
3a/1a4 SABJISETCA peaau3alueit e TeIbHOCTHOTO MPUHIIMIA 00yUYeHUS.

B crpykrype nporpamMmbl y4eOHOro Kypca «Anredpa» Ijsi OCHOBHOTO OOLIETro
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJIEpKAaTeIbHO-METOANYEecKre JTUHUK: «Hucna
U BBIYHCIICHUS», «AnreOpandeckue BBIpOKEHUS», «YpaBHEHHS U HEPaBEHCTBaY,
«Dyakmuny. Kaxnas w3 3TUX coaepKaTelbHO-METOAMYECKUX JUHUN pa3BUBaeTCs Ha
MPOTSHKCHUN TPEX JIET U3YUYCHUS Kypca, B3aMMOJICHCTBYS C APYTUMHU €0 JUHUAMU. B xo1e
U3y4eHUs: y4eOHOro Kypca OOy4arolmuMCsl TPHUXOAMUTCS JIOTHYECKH PacCyKIaTh,
UCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B IporpamMmy y4eOHOTO
Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHMKH, MPEICTAaBICHHBIE BO BCEX
OCHOBHBIX pa3jiesax MaTeMaTHYeCKOro OO0pa30BaHHS U CHOCOOCTBYIOIIME OBJAJICHUIO
00yJaronMMuCcs OCHOB YHHBEPCAIBLHOTO MaTeMaTH4ecKoro si3bika. ComepikaTeNbHOW U
CTPYKTYPHOUM OCOOCHHOCTBIO Y4EOHOTO Kypca «Anredpay sSBISIETCS €r0 HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHUM «Yuciaa M BBIYMCICHUSY CIY’)KUT OCHOBOW JIJISl JATBHEUIIETO
U3YYCHUS MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYArOMIMXCS JIOTHYECKOTO
MBIIIICHUS, (OPMHPOBAHUIO YMEHHUS  TIOJIB30BAaThCA  AIrOPHUTMaMH, a  TakKKe
NPUOOPETCHUIO TIPAKTUYCCKUX HABBIKOB, HEOOXOMHMMBIX [IJI1 TOBCEIHCBHOW IKU3HH.
Pa3BuTue MOHATHA O 4YKCIIE HA YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHMs CBSI3aHO C
palMOHANBHBIMA U HUPPALMOHAIBHBIMU YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABICHUN O AEHCTBUTENHHOM YHUCIE. 3aBEpUICHUE OCBOCHUS YUCIIOBOW JIMHUU
OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Copnepxkanue IBYX alnreOpandecKux JHHUA — «AnreOpandecKkue BBIPOKCHUS» U
«YpaBHCHHsI W HEPABEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO y  OOyYaromuxcs
MaTEMaTUYECKOTO ammapara, He0OXOAMMOTO0 I PEIICHUs 3a/Jad MaTEeMAaTHKH, CMEXHBIX
NpEeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOTO OOIIEro
o0pa3zoBaHMsl Y4eOHBIM MaTepualn TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKECHUU.
Anrebpa JEeMOHCTpUpPYET 3HAYE€HHWE MATeMaTHKW Kak s3bIKa Il [OCTPOCHHUSA
MaTeMaTUYECKNX MOJIEIIECH, ONMKMCAHUs MPOLECCOB U SBICHUN pealbHOro Mupa. B 3agaun
o0ydeHus: ainredpe BXOJAT TAKXKE JajbHEHIee pa3BUTHE aITOPUTMUUYECKOTO MBIILICHUS,
HE00XO0MMOr0, B YaCTHOCTH, JIJIs1 OCBOEHUS Kypca HH(OPMATHKH, U OBJIaJICHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBanne CHUMBOJBHBIX (OpM  CIIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHM S, CHOCOOHOCTENM K MaTeMaTUHYECKOMY TBOPYECTBY.

Conepxanue (PyHKIHOHAIBbHO-TpaUUECKON JIMHUM HAlEJEHO Ha IOJIy4YeHUE
0o0yyaromuMuca 3HaHUM O (YHKIUAX KaK BaKHEHIIEH MaTeMaTU4YeCKOM MOJENH JJist
OTMCAHUSI ¥ UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBIICHUI B MPUPOJE U OOIIECTRE.
N3yuenne Marepuasia ciocOOCTBYET Pa3BUTHIO y OOYyYalOIIMXCS YMEHHUS HUCIIOJIb30BaTh
pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHBIC, CUMBOJIUYECKHUE,
rpaduueckue, BHOCUT BkiaJ B (OpMUPOBaHUE MPEACTABICHUM O POJIM MATEeMaTUKU B
Pa3BUTHUH LIUBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yuyeOHOMYy MmiaHy B /-9 kiaccax wu3ydaercs y4eOHbIN Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE paslieibl coaepykanus: «Yucia
U BBIUUCICHUS», «AJreOpandyeckue BBIPAKCHUS», «YPAaBHEHHS U HEPaBEHCTBAY,
«DYyHKIUW.

Ha usyuenue yyebHoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce — 102
yaca (3 Jaca B Hefiento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 102 yaca
(3 yaca B HeneIO).

COAEPXAHUE OBYYEHMUA

7 KIIACC

Yucsia 1 BbIYUCTICHUSA

Jpo6u 0ObIKHOBEHHbBIE U JECATUYHBIC, NIEPEXO] OT OAHOU QOpPMBI 3anmucu apodel K
npyroii. IloHsiTME panUMOHAIBHOIO YHCIA, 3aluCh, CpPaBHEHHE, YIOPSIJAOYMBAHUE
palMoOHANbHBIX Ynucen. AprupMeTndeckre JeHCTBUS ¢ pallMOHAIbHBIMU YUCcIaMu. Pelienue
3a/1a4y U3 peaybHOW MPaKTUKHU Ha YaCTH, Ha APOOU.

CremneHb ¢ HaTypaJdbHBIM TOKa3aTejaeM: OompejaesieHrue, NpeoOpa3oBaHue BhIPAXKEHUN
Ha OCHOBE OIpe/AeICHHs, 3aich O0NbIUX yucel. [IponeHTsl, 3anuck TPOLEHTOB B BHUJIE
Ipobu u 1poOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33Jaul Ha MPOLEHTHI, pEUICHHE 3a1au
W3 peabHOMU MMPAKTUKHU.

[IpumMeHeHne NPU3HAKOB JEIMMOCTH, Pa3JjOKEHHE HAa MHOMKUTEIM HaTypajbHBIX
YHUCEeN.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpAMast U 00OpaTHAast MPOMOPLIUOHATBHOCTH.

AuredpanyecKkue BbIpaKeHHUs

[IepemeHHBIE, YMCIOBOE 3HAYCHHWE BBIPAXKEHUSA C NepeMeHHOW. JlomycTtumble
3Ha4YCHMsI NepeMeHHbIX. lIpeacraBneHue 3aBUCMMOCTM MEXKIY BEIMYMHAMM B BUJC
¢opmyinbl. Berumcienus no ¢opmynam. IlpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHU,



TOKJIECTBEHHO pPaBHbIC BBIPAKEHUS, MpaBWiia MpeoOpa3oBaHUS CyMM U MIPOU3BEICHUI,
IpaBHJIa PACKPBITUSI CKOOOK M MPUBEACHUS MOJ00HBIX CIIaraeMbIX.

CBolicTBa CTENEHNU C HATYPAJbHBIM I10OKA3aTEIEM.

OpHounensl W MHOrowieHbl. CreneHb MHoOrowieHa. CJOK€HHE, BBIYUTAHUE,
YMHOXEHHAE MHOIO4YJIEHOB. DOpMyJbl COKPAIEHHOTO YMHOXEHUSA: KBagpaT CYMMBbI U
KBagpar paszHocth. PDopmyna pasHOCTH KBaaparoB. PasnokeHMe MHOTOWIEHOB Ha
MHOHUTEIIN.

YpaBHeHUs 1 HEPAaBEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, TpaBWiIa  NpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHU.

JIuHerHOEe ypaBHEHUE C OJHOM NMEPEMEHHOM, YUCIIO KOPHEU JIMHEWHOTO ypaBHEHMS,
peuieHre JUHERHBIX YypaBHeHH. COCTaBIeHUE ypaBHEHUN 10 YCIOBUIO 3a1a4yu. Pemienue
TEKCTOBBIX 337124 C IOMOILBI0 YPAaBHEHHUN.

JluneiiHoe ypaBHEHHE C JBYyMs NepeMeHHbIMHM M ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUI C JIByMs NEPEMEHHbIMU. PenieHue cucTeM ypaBHEHHI CIiocoOOM
IIOACTAaHOBKH. I [puMepsI peleHnst TEKCTOBBIX 3a/1a4 ¢ TIOMOLIBIO CUCTEM YPABHEHHI.

DOyHKUMH

Koopaunara Toukn Ha npsmoul. UucnoBble TPOMEXYTKU. PaccTostHue Mexy AByms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca 1 opuHaTa TOYKU Ha
KOOpAMHATHON TulocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX Qopmyiaamu. YUrteHue
rpadukoB peanbHbIX 3aBUcuMOcTed. [lonstue dynkuuu. I'padux dynxkumu. CpoiicTBa
bynkuuii. Jlunetinas dynkuus, e€ rpadux. I'paduk dynkuum y = [x|. I'paduyeckoe
pElLICHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUM.

8 KJIACC

Yucsia 1 BbIYUCTICHUSA

KBaapatHbiii kopenb u3 uncia. [lonstue 006 mppauroHaabHOM yucie. JlecsaTuuHbie
npUOIMKEHUST UppalMOHANBHBIX yncen. CBOCTBA apuPMETHUECKUX KBAAPATHBIX KOPHEH
U HUX T[pPUMEHEHUWE K NPeoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUH M BBIYUCICHUSM.
JlercTBUTENbHBIC YUCIIA.

CreneHb ¢ LebIM MoKaszaTeneM U €€ cpoiicTBa. CTanaapTHas 3alKUCh YKUCIIA.

AJiredpanyecKue BbIPaKEHHUS

KBazgpaTHbIi TPEXUIIEH, PA3JI0KEHUE KBAJAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpandeckas apoO6s. OCHOBHOE CBOMCTBO anrebpamdeckoit npobu. CrokeHwue,
BbIUWTAaHUE, YMHOXKEHUE, JeJIeHUE alredpandeckux apooeil. PainoHanbHble BhIpaXeHUs U
uX Mpeodpa3oBaHUeE.

YpaBHeHUs 1 HEPAaBEHCTBA

KBaaparHoe ypaBHeHHe, (opMyia KOpHEH KBaIpaTHOTO ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, CBOASILMUXCS K JIMHEWHBIM W KBaApaTHbIM. IIpocreiimme apooHO-
palMOHAJIBHBIE YPAaBHEHHS.

['paduueckass wuHTEpHpeTalsi ypaBHEHUW C JBYMS TEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPABHEHUI C ABYMS MEpEeMEHHBIMU. [[puMephl pelieHuss CUCTEM HEIMHEWHBIX
YPaBHEHUH C IBYyMS [IEPEMEHHBIMMU.

Pelenue TeKCTOBBIX 3a7a4 aIre0pandeckium CriocoOoM.

YHucnoBble HEpPAaBEHCTBA M HMX CBOMCTBA. HeEpaBEeHCTBO C OJHOM IIEPEMEHHOM.
PaBHOCHIIBHOCTh HepaBeHCTB. JIMHEIIHbIE HEpAaBEHCTBA C OJHOW mepeMeHHOW. CHCTeMbl



JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUMH

[lonsiTne ¢ynkuuu. OOnacTe ompenereHHs U MHOXKECTBO 3HAUYCHUI
¢ynkiun. CiocoObl 3a1anus QyHKIUHN.

I'paduk dynxmuu. Urenue cBoiictB ¢pynkuuu mo e€ rpaduxy. [Ipumepsr rpadukon
(GYHKIHMI, OTpa)xaroux peaabHbIe MPOIECCHI.

@OyHKINMY, ONUCHIBAIOIIKE MPSMYI0 U OOPATHYIO NMPONOPLMOHAIBHBIE 3aBUCUMOCTH,
nx rpaduki. OyHkimn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe peureHne ypaBHeHHI 1
CUCTEM ypaBHEHUM.

9 KJIACC

Yucaa v BbIYUCTICHUSA

PanmonaneHple 4YKcia, WPPALMOHAIBHBIE 4YHUCJA, KOHEUYHble U OECKOHEUYHbIE
NEeCATUYHbIE IpoOu. MHOXKECTBO AEHCTBUTEIBHBIX YHCEIN, ACHCTBUTENBHBIE YUCIA Kak
OECKOHEYHbIE JEeCATUYHbIE JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHeHHE IEHCTBUTEIBHBIX YUCEN, apU(PMETUUECKHUE IEUCTBHS C TEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00BbEKTOB OKpYKAOUIEr0 MUpPA, AJTUTEIBHOCTD MPOIECCOB B OKPYXKAIOIIEM
MHpeE.

[Tpubamx€HHOE 3HAYEHHE BEJIWYUHBI, TOUHOCTh MpuOIMkeHus. OKpyriieHne YuCell.
[IpukuaKa 1 OLEHKA PE3yJIbTATOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PemieHue ypaBHEHNM, CBOASIIMXCA K JUHEMHBIM. KBagpaTHoe
ypaBHeHME. Pemienue ypaBHEHMI, CBOMSIIMXCS K KBaJAPATHBIM.

bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUW TPETbEW UM UYETBEPTOU
CTENEHEN Pa3I0)KEHUEM HA MHOKUTEIH.

Pemenue  ApoOHO-palMOHAIBHBIX ~ ypaBHEHUM. PemieHue TEKCTOBBIX — 3aaay
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYyMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JTMHEWHBIX
YPaBHEHUM C ABYyMS IIEPEMEHHBIMU. PellleHne CucTeM ABYX YPaBHEHHM, OHO U3 KOTOPBIX
JUHENHHOe, a JApyroe — BTOpoi cTeneHu. ['paduueckass MHTEpHpeTanus CHCTEMbI
YPaBHEHUH C IBYyMS NTIEPEMEHHBIMHU.

Pemenne TekCcTOBBIX 3aau anredpandeckum crnocodbom. YucinoBbie HEpaBEHCTBA U UX
CBONCTBA.

PemeHre nMHENHBIX HEPABEHCTB C OJTHOW MEPEMEHHON. Pemenne cucrem JIMHEHHBIX
HEpPaBEHCTB ¢ OnHOW mnepemeHHoW. KBaapatHele HepaBeHcTBa. ['paduueckas
WHTEpIIpETalNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DyHKUMH

KBagparuunas ¢ynkuus, e€ rpaguk u coiictsa. [lapabona, koopauHaThI
BEPIINHBI 1apadOoJIbl, 0Ch CAMMETPHUH MapadoJIbI.

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

Yucii0BbIe MOCJIE10BATEJIBHOCTH H NIPOIrPEeCCHH



[loHsiTHE  YMCIOBOM  MOCJIENOBAaTEIbHOCTH.  3aJaHUE  IOCJIEA0BATEIbHOCTU
PEKyppEeHTHOI (popMyIoif u GopMyIoit N-To YiieHa.

Apudmernueckass U reomerpuueckas mnporpeccud. Dopmynsl  N-TO  YiIeHa
apu(MeTHIECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4ieHOB apu(METUUECKON U TEOMETPUIECKON MPOTrpecCcuii TOUKaMu Ha
KOOPJIMHATHOM TIOCKOCTHU. JINHEMHBIN U SKCIIOHEHIMAIBHBIA poCT. CII0KHBIE MPOLICHTHI.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJabTaThbl OCBOEHHUS  MpOrpaMMbl  y4yeOHOro  Kypca
«Anre0Opa» XapaKTepU3yIOTCA:

1) naTpuoTHYECKOE BOCTIUTAHHUE!

IIPOSIBIICHUEM HHTEpeca K IPOLUIOMY M HACTOSAILIEMY POCCUHCKOM MaTeMaTUKW,
LICHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCUMCKHX MATEMAaTHUKOB U POCCUHCKOU
MaTeMaTUYECKOW IIKOJIbI, K HCHOJb30BAHUIO ATUX JOCTHKEHUN B JIPYTUX HayKaxX H
IPUKJIAJHBIX cepax;

2) TPaKIAHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEN TpakAaHWHA M peaju3allid €ro Ipas,
NPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SABJICHUN, TMPOUEAYyp TpaxKJaHCKOro oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKUX NPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM
NIPUMEHEHUEM JOCTH)KEHUW HAayKH, OCO3HAaHMEM BAXHOCTH MOPAIBHO-ITUYECKHUX
IIPUHLIAIIOB B JAEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOM HA aKTUBHOE y4aCTHUE B PEUICHUM ITPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOU
HaNpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTUYECKOro 00pa3oBaHMs Ha MPOTSHKEHUU
BCEM JKM3HU ISl yCHEIMHOW MpOodeCcCUOHANBHOW JESITEIbHOCTH W Pa3BUTHEM
HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOEHUEM WHIUBUIAYATbHOU
TpaeKTOpUH OOpa30BaHMUS M IKUZHEHHBIX IUJJAHOB C YYETOM JIMYHBIX HMHTEPECOB H
0OI1IECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY M 3CTETUYECKOMY BOCIPHUSTUIO MAaTEMAaTUYECKUX
00BEKTOB, 3a7ay, pEHIeHUN, pacCyXIeHUW, YMEHUIO BUJIETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO TIO3HAHMSI:

OpHUEHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4HBIX NPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJIbI U 00IIEeCTBA, TOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4eTOBEUECKON IEesTeIbHOCTH, STANoB €€ pa3BUTHS U
3HQYUMOCTU [UJI1 Pa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUEM SI3BIKOM MaTeMaTUKH U
MAaTeMaTUYECKON KYyJbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA, OBIAAECHUEM IPOCTEUILINMHU
HAaBBIKAMHU HCCIIEI0BATENIBCKON AEATEIbHOCTH;



0) pu3uueckoe BocnuTanue, (OpPMHpPOBaAHHE KYJIbTYPbl 3/0POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NPUMEHSITh MAaTEMATHYECKHE 3HAHHMS B MHTEPECAX CBOErO 3J0POBBA,
BEJICHUS 3JI0pOBOT0O 00pasa >KU3HH (370pOBOE MHTaHUE, COATAHCHPOBAHHBIN PEXUM
3aHATUN W OTJbIXA, PETyNsipHas (u3ndecKasi aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HAaBBIKA
peduiekcun, MpU3HAHUEM CBOETO MpaBa Ha OMKUOKY M TaKOTo e MpaBa APYroro 4ejaoBeKa;

7) 3K0JIOTHYECKOE BOCTTUTAHUE:

OpUEHTAlMEel Ha TNPUMEHEHUE MATEMAaTUYECKUX 3HAHUW [JI PEIICHHUS 3a7ady B
00JIaCTH COXPAHHOCTH OKPY>KaIOIIEH Cpelbl, TUIAHUPOBAHUS MOCTYNKOB M OILICHKH HX
BO3MOYHBIX MOCTEACTBUHN ISl OKPY>KAIOIIEH Cpeibl, 0CO3HAHUEM II00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHus;

8) amanTanusi K M3MEHSIIOIIMMCS YCJIOBUSM CONMATbHOW W MPUPOTHOI CpebI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEOIPEAEIIEHHOCTH, MOBBIIIEHUIO YpPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO0 JeATEebHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCS Yy APYIUX JIOJEH, NpHOOpETaTb B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUA,
HABBIKH U KOMIIETEHIIUH U3 OIbITA APYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIE (POPMYIHPOBATH
UJEH, TOHATHSA, TUIOTE3bl 00 0OBEKTaX U SBJICHUSIX, B TOM YHCIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHMHW W KOMIIETEHTHOCTEW, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMI0, BOCHPHUHHUMATH CTPECCOBYIO
CUTYalMIO KaK BbI30B, TPEOYIOLINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U
neicTBus, GOpMyIHPOBATH U OLEHUBATh PUCKU U TIOCIIENCTBUSA, OPMUPOBATDH OMBbIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBepcajibHble y4eOHble aeiicTBUsi ba3oBble Jiormueckue
AefcTBUS:

e BBIBIISITh W XapaKT€pU30BaTh CYIIECTBEHHbIE NPHU3HAKKM MaTEMaTUYECKHX
O0OBEKTOB, TMOHATUWA, OTHOLUIEHUH MEXIY MOHATUIMH, (POPMYIUPOBATH OMNpEIEICHUs
NOHATUH, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMHU, OCHOBAHUS JUJIS
000011IeHNS U CPABHEHM I, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYJIHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIIbHbBIE
U OTpULATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

e BBIBIITH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM W INPOTHUBOPEUYUS B
dakTax, JaHHBIX, HAOIIOCHUSX U YTBEPKICHUSAX, MPEJIaratb KPUTEPHUH JIJIST BBISIBIICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUNI;

e Jl€JaTh BBIBOJBI C UCIIOJIB30BAHUEM 3AaKOHOB JIOTMKHM, JAECAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MATEMaTHUECKUX YTBEP)KIEHUM (TMpsiMble U OT
IPOTUBHOIO), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXHBIE 10KA3aTEIbCTBA MATEMATUYECKHUX
(GakToB, BBICTpaWBaTh AapryMEHTAllMI0, MPUBOAUTH MPUMEPbl U  KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pelleHus yueOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HaumbOojee MOAXOAAIIMA C Y4ETOM CAMOCTOSITENBHO BBIIEIEHHBIX
KPUTEPUEB).

Bba3oBble uccienoBarejabCKHe 1eMCTBUSA.

e HCIOJB30BATh BONPOCHI Kak MCCIEIOBATEIbCKAA HWHCTPYMEHT IO3HAHUS,



(dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOUIUNE MPOTHBOpPEUHE, MPOOJIEMYy, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (POpMUPOBaTh THUIIOTE3Y, APIYMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE;

e MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IUIAHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

e CaMOCTOSITENIBHO (OPMYJIMPOBaTh O0OOOIIEHUS W BBIBOJABI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIOJEHUS, HCCIIEIOBAaHUS, OLCHUBAThb JOCTOBEPHOCThH IOIYYECHHBIX
PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUI];

e IIPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE IMIpolecca, a TaKKE BbIIBUIaTh
IPEIOJIOKEHNUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

e BBIBIATH  HEJOCTATOYHOCTh M M30OBITOYHOCT,  HMH(OpPMAIMH,  JaHHBIX,
HEOOXOMMBIX JIJISl pEUICHUs 3a1a4H;

e BHIOMpaTh, AaHAIM3UPOBATh,  CHCTEMATHU3UPOBATb W  HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

e BbIOMpaTh (GopMy MpeAcTaBieHHUS WH(GOPMAMU M WUIIOCTPUPOBATH pPEIIaeMble
3a]ja4 CXeMaMH, JruarpaMMaMu, HHOU rpaduKoii U MX KOMOMHAIUSMUY;

e OIICHMBATHh HAAEKHOCTh MH(MOPMALUU TIO0 KPUTEPHUSAM, MPEIOKCHHBIM YUUTEIEM
WIH c(HOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el CTBUA:

e BOCHPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHM C YCIOBHUSIMH U
HeJsIMU OOILIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOK TOYKY 3pEHUS] B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy pPELIeHHs 3aJaud, KOMMEHTHPOBATH
MOJTyYEHHBIN Pe3yJIbTaT;

e B XO0J€ OOCYXIEHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCY>KIa€MON TEMBI,
npoOieMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh HJEH, HAICJICHHbIE HA TMOWCK pEelIeHUS,
COTIOCTABNISATh CBOM CYXACHHS C CYXKICHUSMH JPYIMX YYacCTHHKOB JMajora,
OOHapyKMBaTh Pa3IMUME U CXOACTBO MO3ULIUNA, B KOPPEKTHOH (opme (opmynnpoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

e MPEACTABIATh pE3yJbTaThl pEIICHUA 3aJayd, SKCIIEPUMEHTa, MCCIIeOBaHUS,
POEKTa, CAMOCTOSITENIbHO BBIOMpATh OpMAT BHICTYIICHUSI C YYETOM 3aJ1a4 MPE3CHTALIUN
U 0COOCHHOCTEN ayIuTOpUH;

e MOHMMATh W UCMHOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M HWHIUBUAYAIbHON
paboThI MpHU PEeIICHNH YI€OHBIX MAaTEMAaTHUYECKUX 3a7ad;

e MPUHMMATH II€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTaHHU3AILUI0
COBMECTHOM pabOTHI, paclpeaeaTh BUIbI padoT, JOTOBAPUBATLCS, OOCYKIaTh MPOIIECC U
pe3ynbTat paboThl, 000011aTh MHEHUS HECKOJIBKHUX JIFOJICH;

e YYacTBOBaTh B TPyHHoOBBIX ¢opMax padoThl (00CYXIEHHsS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMbI U JPYTHE), BHIMOIHITH CBOIO YacTh PaOOThI U KOOPAUHUPOBATH CBOH
JCHCTBHUS C APYTUMHU WICHaMHU KOMAaHJbI, OIICHUBATh Ka4eCTBO CBOETO BKJIafa B OOIIHIA
OPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryisiTuBHBIe yHHBepcalbHble y4eOHbIe AelicTBUs CaMoopranu3anus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH, aJITOPUTM PELIEHUs 3aJayd (MU €ro 4acTb),
BbIOMpaTh CIOCOO pelieHus ¢ Yy4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATh BapHAHTHI PELIECHUN C y4ETOM



HOBOU MH(pOpMaIUy.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIA HHTEJJIEKT:

e BIAJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoliecca M pe3yibTaTa
pElIeHUs] MaTEMaTUYECKOM 3a1auH;

e MpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTLYT BO3HHKHYTh NpPU PEIICHUH 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JIE€ATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HaWJEHHBIX
OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHUBAaThb COOTBETCTBHE PE3YJIbTaTa MNESATEIBHOCTH IIOCTABICHHOM WLEIU W
YCIIOBUSIM, OOBSCHATh MNPUYUHBI JOCTHIXKEHUS WIM HEJOCTHKEHUS 1EeIH, HaXOJUTh
OIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K koHny oOyuenus B 7 Kjacce oOy4aromMiics MOJIYYUT CIEAYIOIIKE MPEIMETHbIE
pe3yabTaThl:

Yuciia v BBIYUCICHUS

BbInonHATH, codyeTasi yCTHbIE U MUCbMEHHbIE TPUEMBI, apU(PMETUUECKUE JEHUCTBUSA C
palMOHAIbHBIMUA YUCIIAMH.

HaxonuTth 3Ha4€HHSI YMCIOBBIX BBIPAKEHUN, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
OpUEMBI BBIUHUCIECHUSI 3HAYEHUN IPOOHBIX BBIPAKEHUH, COAEPMKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[lepexonute OT oOnxHOM (OpMBI 3amucu 4YUcCeNl K Jpyrod (mpeoOpa3oBbIBATh
JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YAaCTHOCTU B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATH U yHIOPAI0YMBATH pallMOHaNbHbIE Ynciia. OKpYrisTh Ynca.

BpINONHATS NPUKHUAKY W OLEHKY pe3yibTara BBIYMCICHUH, OLIEHKY 3HA4YCHUU
YUCJIOBBIX BBIPAKECHUI. BBINOMHATH JEUCTBUS CO CTENEHSMH C HaTypaJbHBIMHU
MOKA3aTEeISIMH.

[IpuMeHsTh MPU3HAKKU AETUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEN.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 337a4d, CBSI3aHHBIE C OTHOIICHHEM BEJIHMYMH,
IPONOPIMOHAIBHOCTHIO BETUYMH, MIPOLIEHTAMH, HUHTEPIPETUPOBATH PE3YyJIbTaThl PEIICHUS
3aJ1ay ¢ Y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMATPUBAEMBIX OO BEKTOB.

AJiredpanyecKue BbIPaKEHHUS

Hcnonb3oBaTh anredpanyeckyrd TEPMUHOJOTHUIO W CHUMBOJMKY, MPUMEHATH €€ B
IPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuania.

Haxonuth 3HaueHNsI OyKBEHHBIX BBIPKEHUHN TIPH 3aJaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BrimonHITE TipeoOpa3oBaHUsl I1EJOTO BBIPAKEHUS B MHOTOYJICH TMPUBEICHUEM
MOIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BbINONHAT YMHOXEHUE OJHOWICHA HA MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
IPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1IecTBIIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOKUTEIHU € MOMOIIbIO BHIHECEHUS 32
CKOOKM 0OIIero MHOXUTENs, TPYNIUPOBKA ClIaraeMbiX, MPUMEHEHHUs (popmMmyr
COKpPAILIEHHOTO YMHOKEHHUS.

[IpumensaTh npeoOpa3oBaHUS MHOTOYJICHOB ISl PEIICHMS Pa3IUYHbIX 3a/]ad W3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEM C  HATypalbHBIMH  IOKAa3aTEJSIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs 1 HEPAaBEHCTBA

Pewmiats nuHelHbIE YpPAaBHEHUSI C OAHOM MEPEMEHHOM, MPUMEHSS MpaBUIa NEepexoia
OT UCXOJHOTO YPaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCS U YNCIO KOPHEM
YpaBHEHUS.

[IpuMeHsTh rpaduyecKkre METOAbI PU PEIICHUN JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupaTh npuUMEpHI Map YUCEI, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JBYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOW IJIOCKOCTH TrpaduK JMHEHHOTO YpaBHEHUSI C JBYMs
MIEPEMEHHBIMH, MTOJIB3YAICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHUSI.

Pemiath cucteMbl ABYyX JIMHEHHBIX YPAaBHEHUUN C JBYMsSI IEPEMEHHBIMU, B TOM UYHCJIC
rpaduyuecku.

CocTaBisaTh U peliaTh JUHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX YPaBHEHUI MO
YCJIOBHIO 33/1a4M, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYEHHbIN
pe3yJbTar.

DOYyHKIUU

N300paxkath Ha KOOPJMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpPBAJbl, 3alHCHIBATh YHUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOUYKH IO 3aJaHHBIM KOOpPJWHATaM, CTPOUTH
rpaguku TuHERHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C NOMOIIBIO (YHKIUNA W3BECTHBIC 3aBUCUMOCTH MEXKAY BEIMUYUHAMU:
CKOpPOCTb, BpEMs, pPAacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKIUY IO 3HAYCHUIO €€ apryMeHTa.

[TonumaTts rpadgudeckuii cnocod MpeacTaBieHUs U aHaIu3a HHOOPMAIUH, U3BJICKATh
¥ UHTEPIPETUPOBATH HHGOPMAIINIO U3 TPAPUKOB PEATbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHniry oOydenus B 8 kjacce oOydaronuiicss MOJYYUT CIACAYIOIINE MPEIMETHBIC
pe3yJbTaThI:

Yucaa 1 BBIYUCICHUSA

Hcnonb30BaTh Ha4aJIbHBIE TIPEACTABICHUSI O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN IS
CpaBHEHMSI, OKPYIJICHUS U BBIUUCIICHUH, H300paXkaTh JEHCTBUTEIBHBIC YHCia TOUKAaMU Ha
KOOPJAMHATHOM IPSMOM.

[IpuMeHsTh MOHATHE apU(PMETHUECKOTO KBAJPATHOTO KOPHS, HAXOJAUTh KBaJpaTHBIC
KOPHHU, HCIOJIb3YySl TP HEOOXOJAMMOCTH KaJIbKYJSITOP, BBINIOJIHATH MpeoOpa3oBaHUs
BBIpaXEHUMN, COAEPKAIINX KBaJIpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBAa KOPHEH.

Hcnonb30BaTh 3amucu OOJBIINX M MaJIBIX YUCEN C TTIOMOIIBIO JECATUYHBIX IPOOeH U
crerneneit uncna 10.

AuiredpanyecKue BbIPAKeHUS

[IpuMeHsATh TMOHATHE CTETEHH C LETbIM MOKa3aTeleM, BBIIOIHITh MPeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIINX CTETICHU C IEIbIM MOKa3aTeJIeM.

BBITIONHITE  TOKIECTBEHHBIE TIPEOOpa30BaHUsA PAlMOHATBHBIX BBIPAKCHHA Ha
OCHOBE MPAaBWJI JCHCTBUIN HAJ] MHOTOWICHAMH U aaTeOpanvdecKuMu JPOOsSIMHU.

PackiianpiBaTh KBapaTHBIA TPEXWIEH HA MHOXKUTEIU.

[IpumeHnsaTh TpeoOpa3oBaHUs BBIPAKEHUN MJi1 pEIICHUS pPa3udHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.



YpaBHeHUs 1 HEPAaBEHCTBA

Pemlare nHHEHHBIE, KBaJApaTHbIE YpPAaBHEHHUS W pAlUOHAJIbHBIE YpaBHEHMS,
CBOJISAILIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE HCCIECIOBAHMS YPAaBHEHWW M CUCTEM YPaBHEHUH, B TOM
Yucjie ¢ TpUMEHEHHEM TrpaduyecKux TMpeACTaBlIeHui (yCTaHABIWBAaTh, WMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBLKO, U MPOYEe).

[lepexoquTh OT CIIOBECHON (POPMYJIMPOBKH 33J1a4d K €€ aire0pandecKoid MOJAEIH C

TTOMOIILIO COCTaBJICHUS YPAaBHECHUS WA  CHUCTEMBI YpaBHECHUH,
MHTEPHPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33Ja4d MOJYYCHHBIM pPE3yJIbTarT.
[IpumeHsTH CBOMCTBAa YHCJIOBBIX HEPABEHCTB JUIsl CpPaBHEHHWS, OILICHKH,
pelmaTh JMHEHHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M HX CHUCTEMbI, JaBaTh
rpa@uYecKyr0  MJUTIOCTPAILIMIO MHOXKECTBA pPEIICHUIN HEPABCHCTBA, CHCTEMBI
HEPABCHCTB.
DOyHKIUA

[Tonnmate ¥ HCHONB30BaTh (YHKIUMOHAJIBHBIE TMOHATUS U S3bIK  (TEPMUHBL,
CUMBOJINYECKHE 0003HAYEHMSI), ONPEENIATh 3HAaUCHUE (PYHKIMU 110 3HAUECHUIO apryMEHTa,
OIpeAeIATh CBOMCTBA (PyHKIIMHU O €€ rpaduKy.

Crpoutb rpaduku 351eMEHTApHBIX PYHKIUN BUAA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOH (DYHKIIHH IO €&
rpaduky.

K koHiy oOyuenuss B 9 kjacce oOydarouuiicss MOJYYHUT CIAEAYIOIIUE MPEAMETHBIC
pe3yJIbTaThI:

Yucsia 1 BbIYUCTICHUSA

CpaBHHBaTh M YIOPSJIOYMBATH PALMOHAIBHBIE M HMPPALMOHAIBHBIE YHCIIA.
BoinonusaTe apupmMernyeckue JEHCTBUS C PalUMOHAIBHBIMU YHCIAMH,

coueras YCTHbIE W MNHCbMEHHBIE NPHUEMBI, BBINOJHATH  BBIYUCIECHHUS C
UPpalMOHATBHBIMH YHCIaAMU.

HaxoauTe 3Ha4YeHUs CTENEHEHW C LENbIMM IIOKA3aTEIsIMU U KOPHEH, BBIYUCIATH
3HAYEHMSI YNCIIOBBIX BBIPAKEHUN.

OKpyTrasiTh ACUCTBUTENbHBIC YUCIIA, BBIOIHATh MPUKUIKY PE3yJIbTaTa BHIYMCICHUM,
OLIEHKY YMCJIOBBIX BBIPAKEHU.

YpaBHeHUs 1 HEPAaBEHCTBA

PemaTe nuHEiHbIE W KBaJpaTHbIE YpAaBHEHUS, YpPaBHEHUS, CBOJSIIMECS K HUM,
npocTelime ApoOHO-palMOHATIbHBIE YPABHEHHUS.

PemaTte cucrteMbl ABYX JTUHEWHBIX YpaBHEHUW C JByMs NEPEMEHHBIMU U CHUCTEMBbI
JBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pemarp TekcToBbIE 3a1auM aareOpanyeckuM CrocoOOM C IMOMOIIBI0 COCTABICHUS
YPaBHEHUS WM CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoaUTE NpOCTEHIINE HCCIECIOBAHMS YPAaBHEHWW U CUCTEM YPAaBHEHUH, B TOM
YHuclie C NPUMEHEHHWEM TrpapUuecKuX TMpeAcTaBieHuil (ycTaHaBIMBaTh, HMEET JH
YPaBHEHUE WM CUCTEMA YPABHEHUH PEILLIECHHUS, €CJIU UMEET, TO CKOJIBKO, M IIPOYEE).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)KaTh PEIICHUE
HEPaBEHCTB HA YMCIIOBOM IPSIMOM, 3alIUCHIBATh PEIIEHNE C IOMOLIBIO CHMBOJIOB.

Pemare cHucTeMBl JMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHWE CHUCTEMbl HEPABEHCTB HA YHCIOBOU



IpSIMOM, 3aITUCBIBATH PEILIEHUE C IIOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA [P PEILICHUH PA3IMYHbIX 33/1a4.

DOyHKIUU

Pacno3HaBaTh (QyHKIMU U3Yy4YEeHHbIX BHJIOB. Iloka3piBaTh cXeMaTHYECKH
pacIoNio’KeHNEe Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB GyHKIm Buga: y = kX, y

=kx+Db, y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HaYeHUH K0d(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMHA.

Ctpouts u M300pakaTb cXeMaTU4ECKH IpadUKu KBaJApaTHUHBIX (PYHKIIHM,
OIMMCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh KBapaTUUHYIO PYHKIMIO 110 (POpMYJI€, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble MOCJIeA0BATEIbHOCTH M POrPeccHu

Pacno3naBaTh apuPMETHUECKYI0O U TEOMETPUYECKYI0 TPOrPECCUU IpH
Pa3HbBIX COCO0ax 3a/laHus.

BrimonssaTe BBIUMCIICHUS C HCIOJb30BaHHEM (opMmya N-ro  4ieHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOTrPECCUil, CyMMbI TIEPBBIX N UJICHOB.

N3o6paxath YIEHbl MOCIEAOBATEIBHOCT TOYKAMH HA KOOPAWUHATHOM
IJIOCKOCTH.

PemaTte 3amauu, CBA3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEIBHOCTSMH, B TOM YHCIIE
3aJlayy U3 peaIbHOM KU3HHU (C UCIOJIb30BAHUEM KaJbKYJIATOPA, HU(POBBIX TEXHOJIOTH).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne HaumenoBanu | KosuyecTBo yacoB DJICKTPOHHBIE
n/ | epaslenos u Beer | Koutponbnbi | Ipakrtudeckn | (WHPpOBbIE)
n TeM . e paGoThI e paboThI o0pa3oBare/bHbIE
MPOrpaMMblI pecypchbl
Yucna u bu6nuorexa [IOK
1 BBEIYHCIICHHS. 21 1 0 https://m.edsoo.ru/7f415b
PaumonanbHble 90
yucia
Anrebpandecku bubnmnoreka [IOK
2 € BBIpQXKECHUS 27 1 0 https://m.edsoo.ru/7f415b
20
YpaBHeHus U bubnmnoreka [IOK
3 HEpPaBEHCTBA 19 1 0 https://m.edsoo.ru/7f415b
20
Koopaunatst u bubmmnoreka [JOK
4 rpaduKy. 23 1 0 https://m.edsoo.ru/7f415b
OYHKIII 90
[ToBTOpEHue n bubnmoreka [IOK
5 0000111EHHE 12 1 0 https://m.edsoo.ru/7f415b
20
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OBIIEE

KOJIMYECTBO 102 3) 0

YACOBIIO

[MPOT'PAMME

8 KVIACC

Ne HaunmenoBanu | KosimuecTBo 4acoB JIeKTPOHHbIE

n/ | epasielnos u Beer | Komtposbubl | IMpaktuueckn | (WH(poBbIe)

n TeM ° e paGoThI e paGoThI o0pa3oBartejibHbIE
NMPOrpaMMbI pecypchbl
Yucna u bubmuoreka [JOK
BBIYHCIICHUS. 15 https://m.edsoo.ru/7f417af
KBanpaTHblie 0 0 8
KOpHU
Yucna u
BBIYHCIICHUS. bubnuorexa [JOK
CTereHs ¢ 7 0 0 https://m.edsoo.ru/7f417af
LEJIBIM 8
rokasaresiem
Anrebpanydecku bubnnoreka [JOK
€ BBIPQKECHHUS. ) 1 https://m.edsoo.ru/7f417af
KBaparHblii 0 8
TPEXUIIEH
Anrebpanydecku bubmuorexa [JOK
€ BBIPQKECHHUS. 15 1 https://m.edsoo.ru/7f417af
Aunrebpanuecka 0 8
s TpoOb
YpaBHeHus U bubnnoreka [JOK
HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417af
KBasparHslie 0 8
ypaBHEHHSI
YpaBHeHus u bubnmnoreka [JOK
HEpPaBEHCTBA. 13 https://m.edsoo.ru/7f417af
CucreMbl 0 0 8
YpaBHEHUI
YpaBHeHus U bubmuorexa [JOK
HEpaBEHCTBA. 12 1 0 https://m.edsoo.ru/7f417af
Hepasencrsa 8
OyHKIUY. bubnuoreka [IOK
OcHOBHBIE 5 0 0 https://m.edsoo.ru/7f417af

IIOHATHUA

8
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3HAHUU

DyHKITIH. bu6mmoreka [IOK
UYucnosbie 9 0 0 https://m.edsoo.ru/7f417af
GyHKIMH 8
10 [ToBTOpEHHE M 6 1 0 bubnuoreka
00o0rIeHne [HOKhttps://m.edsoo.ru/7f4
17af 8
OBLIEE
KOJIMYECTBO 102 5 0
YACOB I10
[TPOIT'PAMME
9 KVIACC
Ne | HaumeHoBaHue KosmnuecTBo yacoB DJIEKTPOHHBbIE
n/ | pasienos u Tem Becer | Kontpoann MpakTuyeck | (WMppoBbIe)
n NMPOrpaMMbI ° bie PaGoTHI He paGoThI o0pa3zoBaTebHbIE
pecypchbl
Yucna u bubnunoreka LIOK
BBIYHCIICHUS. 9 https://m.edsoo.ru/7f419
JlefCTBUTENILHEIE 0 0 dos
qucia
YpaBHeHus u
HEPaBEHCTBA. bubmuoreka [IOK
YpaBHeHUS C 14 1 0 https://m.edsoo.ru/7f419
OJTHOM dos
MEPEMEHHOMN
VYpaBHeHus u bubmuorexa [IOK
HEPABEHCTBA. 14 1 https://m.edsoo.ru/7f419
CucreMsl 0 dos
YPaBHEHUM
YpaBHeHus u bubnuotexa [JOK
HEPABEHCTBA. 16 1 0 https://m.edsoo.ru/7f419
HepasenctBa dos
but6mmoreka [JOK
OyHKINUU 16 1 0 https://m.edsoo.ru/7f419
dog
Yucnosbie but6mmorekxa [IOK
MI0CJIEI0BATENBHOC 15 1 0 https://m.edsoo.ru/7f419
TH dog
[ToBTOpEHwME, but6mmorekxa [IOK
00001IcHHE, 18 1 https://m.edsoo.ru/7f419
CHCTEMAaTH3aIIHS 0 dog



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af
https://m.edsoo.ru/7f417af
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

102
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