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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKA y4e0HOr0 npeamera

VYyeOHublli mnpeameT «Anredpa» BXOAUT B NPEIMETHYIO 00JaCTh
«Marematuka u uHpopmaTuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIILHON
KYJABTYpPhl M JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS
ITOPUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHOM >ku3HM oOydaromuxcs ¢ 3[IP. Y4eOHBIM npeameT pa3BuBaeT
MBIIIJICHWEe, TPOCTPAHCTBEHHOE BOOOpaxkeHHe, (PYyHKIIMOHAIBLHYIO TPaMOTHOCTD,
YMEHUSI  BOCHPUHUMATh W  KPUTUYECKH  aHAIM3UPOBaTh  HUHGPOPMAIIHUIO,
MPEACTABICHHYIO B Pa3IUYHBIX (PopMax.

OOyueHue anredpe Ma€T BO3MOXKHOCTh pa3BuBaTh y oOydaroniuxcst ¢ 311P
TOYHYIO, PAllMOHAIbHYIO U MH(POPMATUBHYIO pe€dyb, YMEHUE OTOMpaTh Hauboiee
MOAXOJIAIINE S3bIKOBBIC, CHMBOJIMYECKUE, TpapUUeCKUe CPeICTBA JJIsl BEIPAKCHUS
CYXKJICHUW W HAIJISITHOTO UX MPEICTABICHUS.

HeobxoaumbpiM KOMIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHHUU
ABIIIETCST OOIIEe 3HAKOMCTBO C METOJaMU TIO3HAHUS JIWCTBUTEIIBHOCTH,
IPEACTABICHUE O MPEAMETEe U METOAAaX MATEMATUKHU, UX OTIMYUMUA OT METOIOB
JPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS
MaTeMaTHKU JUIsl PEUIeHUs HAy4YHbIX M TPUKIATHBIX 3amad. Takum o0Opazowm,
MaTeMaTH4ecKkoe 00pa3oBaHHE BHOCHUT CBOM BKJIaa B (GOpMHUpOBaHHE OOIIeH
KYJIBTYPBI YEJIOBEKA.

N3yueHne MaTreMaTUKH TaKX e CIOCOOCTBYET ACTETUUECKOMY BOCIUTAHUIO
YEJIOBEKa, MOHUMAHUIO KPAacOThl M M3SIIECTBA MATEMATHUYECKUX PACCYXKICHHUIM,
BOCTIPUSITUIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEH CHUMMETPHH.

[Iporpamma oTpakaeT cojep)kaHue OOydeHHUs MpeaMeTy «Anredpa» ¢
y4eTOM OCOOBbIX oOOpa3oBaTeIbHbIX MOTpeOHOCTel oOydaronuxcs ¢ 3IIP.
OBnageHre ydeOHBIM TPEAMETOM «ANTeOpa» TMPEICTABISIET OMPEACTICHHYIO
cinoxHocTh s yuamuxcs ¢ 3[1P. ¥V obyuaromuxcs ¢ 3[1P manbonee BbipakeHbI
OTCTaBaHWS B PA3BUTHH CIOBECHO-JIOTHUYECKUX (OPM MBIIIIEHUS, MTOITOMY
aOCTpaKTHBIC U OTBJICUCHHBIC KATETOPUH UM TPYAHOJOCTYITHEI. B Toke Bpems nipu
CHEIUaTbHOM 00yUYeHUN 00YYaIoNecs MOTYT BBITIOJHSTH 3aJJaHUS 110 AJITOPUTMY.
OHU BOCHPHUUMYHUBBI K MOMOIIM, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIOTUYHOE
3aJlaHie YCBOCHHOTO croco0a pemeHus. CHUKEHUE Pa3BUTHUS MBICIUTEIBHBIX
Oomnepalyii M 3aMEIJICHHOE CTAHOBJICHUE JIOTUYECKUX JECUCTBUM MPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUU. Y
oOy4Jaromuxcsl 3aTpyJHEHbl CUETHBIC BBIYMCIICHUS, MPOU3BOAMMBIE B yme. B
MACbMEHHBIX BBIYUCICHUSX OHU MOTYT IPOIYCKATh OJWH U3 MPOMEKYTOUYHBIX
maroB. [Ipu pabore ¢ YUCIOBBIMU BBIPAKEHUSIMHU, BBIYMCICHUEM HMX 3HAYEHUS
MOTYT HE YyAEpPXKHUBaThb IPABWIbHBIA MOPSAOK AcvucTBUM. Ilpu ynpouieHuu,
npeoOpa3oBaHun BeIpakeHud yuammecs ¢ 3[IP He Moryr camMocCTOSTENhHO
MPUHSATh PELICHHUE O MOCIEA0BATEILHOCTH BBINOJHEHU JeUCTBUM. KOHKPETHOCTD



MBIIUIEHUS OCJIOKHSET YCBOEHUS HaBbIKAa PEIIEHUS YpPAaBHEHHI, HEPaBEHCTB,
CUCTEMBI ypaBHEHHM. VIM ManogocTynHO coBepliieHne 00paTUMbIX ONEpaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
O00OOLIEHHOCTh MBILUICHHUS 3aTPYAHSIIOT H3ydyeHue TeMbl «DYHKUMM»: MpH
ONpeneNeHN (PYHKIMOHAIBHON 3aBUCUMOCTH, IPH ONUCAaHUM TIpapuuecKon
CUTyallud, HCIOJb3ysl T'€OMETPUYECKHUH, anreOpanyeckuid, (pyHKIIMOHAJIbHBIHI
a3blkd. Hepenko ydamimecs He BUIAT pa3HULBl MEXKIY OO0JIACTBIO ONpPENCICHUS
GbyHKIIMM 1 006JaCTHIO 3HAYCHU.

Pemenne 3aau conpsiKeHO ¢ TPYAHOCTIMHU OQOPMIICHHS KPaTKOM 3aIlucH,
NPOBEICHHUS  aHAJM3a  YCJIOBHMS  3aJa4M, BBIACICHHS  CYLIECTBEHHOTO.
Oo6yuaronuecs ¢ 3IIP 3arpyassioTcs caenarh yMO3aKJIIOYEHUE OT OOIIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalUMOHAIbHBIE CIIOCOOBI PEIICHUs, WHOTIA
OTrpaHUYMBAIOTCA MAHUITYJISIUSMU C YUCITAMH.

ToyHOCTh 3amOMHHAHMS W  BOCIPOM3BEIACHHUS Yy4eOHOro Marepuaia
CHIDKEHBI MO MPHUYMHE C1a00CTH MHECTUYECKOM NEATEIbHOCTH, CYXKEHHUs o0bema
namsaT. OOyuarommMmes ¢ 3[IP tpeOyercss Gosplie BpeMEHHM Ha 3aKperuieHUE
MaTepHuaa, akTyalu3alys 3HaHUHM 110 OIIOpE MTPU BOCIIPOU3BEICHUH.

JUis  npeonosieHuss TPYJHOCTEW B H3YYEHMM Y4YEOHOro IpeaMeTra
HeoOXxoquMma ajanTailus o0beMa UM XapakTepa ydeOHOro Marepuana K
MO3HABATENIbHBIM BO3MOXKHOCTSIM yuanuxcs ¢ 3[IP. Craexyer yueOHbII MaTepuan
MPENOHOCUTh HEOOJIBIIMMU MOPLUUSAMHU, YCIOKHSASL €r0 MOCTENEHHO, U3bICKUBATh
CocoObl  aganTaluu TPYAHBIX 3aJaHUM, HEKOTOpPblE TEMbl JaBaTh Kak
O3HAKOMUTEJbHBIC,  HCKJIIOYaTh  OTACNbHBIE  TPYIOHBIE  JOKA3aTeJIbCTBA;
TEOPETUUYECKUI MaTepuan PEeKOMEHAYeTCsl M3y4yaTh B MPOILECCE MPAKTHUYECKOU
NEeATEIbHOCTH N0 pelIeHUI0 3anad. OpraHudeckoe €AUMHCTBO MPAKTUYECKOH U
YMCTBEHHOHM JESATENbHOCT Y4YalllMXCs Ha YPOKaX MaTeMaTHUKHA CIOCOOCTBYIOT
IPOYHOMY M CO3HATEJIbHOMY YCBOCHMIO Oa3MCHBIX MaTeMaTHYE€CKUX 3HaHUU U
YMEHHUM.

Anrebpa sBISE€TCS OJHHUM M3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecnieunBaeT M3y4yeHHE APYTUX AMCLUUIUINH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMaHUTapHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIMMO JJii MPOJOJKEHUS
oOpa3oBaHMsI U B TOBCEIHEBHOW >XM3HU. Pa3ButHe y oOydaromuxcs Hay4dHbBIX
NPEJICTaBICHUNA O MPOUCXOXKACHUU U CYIIHOCTH aireOpanveckux aOCTpaKIMid,
croco0e OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB B PUPOJE U
OOIIECTBE, POJIM MATEeMaTHYECKOTr0 MOJIEIUPOBAHMS B HAYYHOM TMO3HAaHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS U KA4YeCTB
MBIILIEHUS, HEOOXOIMMBIX JUISl aJjanTallid B COBPEMEHHOM LIM(PPOBOM OOIIECTBE.
N3yyenue anreOpbl €CTECTBEHHBIM 00pa3oM OOECIEYMBAET Pa3BUTUE YMEHUS
Ha0JI01aTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KpUTUYHOCTU
MBIIUICHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOW JEWUCTBUA U
BBIBOJIbI, (POPMYyIUPOBATh yTBepkaeHus. OcBoeHNE Kypca anreOpsl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS 00YyYalOIIUXCsl: OHU UCTIOIB3YIOT 1€ yKTUBHBIE
U UHAYKTUBHBIE PACCyKJIEHUs, 0000LIEHHE U KOHKPETU3alNI0, a0CTparupoBaHueE



u a”anoruto. OOydeHue anreOpe mpeArnojaraeT 3HAYUTEIbHBIH  O00BEM
CaMOCTOATENLHON JCSITENIbBHOCTH 00YyYaloluxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 eCTECTBEHHBIM 00pa3oM SIBJISICTCSl pealin3aiueil 1esTeaIbHOCTHOTO
MPUHIUIIA OOYYEHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Ayredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METOANYECKNE NUHUM: «Yucna u
BBIYHCIICHUS»; «AJreOpanueckue BBIPAKCHUS»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuum». Kaxaas u3 aTux cogepkaTeabHO-METOANYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YUCHHsI Kypca, ECTECTBEHHBIM 00pa3oM IMEperuieTasCh
W B3aUMOJICUCTBYSI C JAPYrMMU ero JuHUSMH. B XoJe wu3ydeHus Kypca
OoOy4YarommumMcsl MPUXOAUTCS JIOTUUECKU PaCCYX IaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN fA3bIK. B CBSI3U C 3TUM 11€71€CO00pPa3HO BKIIIOYUTH B MPOTPaMMy
HEKOTOpPHIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feibl
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB YHHBEpPCAJIBHOTO MAaTeMaTH4eCKOro s3blka. TakuM 00pa3oM, MOXKHO
YTBEPXKJIaTh, YTO COJAEPKATETBHONM W CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anrebpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanue iuHUM «YHClIa W BBIUKACICHUS» CIYKAT OCHOBOM JUIst
JATbHEHIIer0 U3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4YaOIMIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJIrOPUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCETHEBHOM
KW3HU. Pa3BuTHE MOHATHUS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbLHBIMU
W UpPpalMOHAJIBHBIMU  YHCJIaMH, (OPMUPOBAHUEM  TPEACTABICHUM O
JICUCTBUTEILHOM YHUCJIE. 3aBEPIICHUE OCBOCHHS YHCJIOBOM JIMHUM OTHECEHO K
cTapliemMy 3BeHy 00111ero 00pa3oBaHuUsl.

Conepxanue JABYyX  alnreOpaniyecKkux JIMHUH —  «AjreOpanueckue
BBIDOKECHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
OOy4JaromMxcss MaTeMaTHYEeCKOro amnmnapara, HeoOXOAMMOTro i PEIIeHHs 3aad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajay. B
OCHOBHOW IIKOJIE YYEOHBIA MaTepuan TPYNIHUPYETCS BOKPYT PallMOHATBHBIX
BBIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYE€HHWE MAaTEMaTHUKH KakK S3bIKa IS
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OMNUCAHUS TMPOLECCOB U  SBJICHUUN
peanpbHOr0 MHpa. B 3amaum oOydeHuss anreOpe BXOJAT TakKe JajbHEHIIee
pa3BUTHE aAJITOPUTMUYECKOTO MBINUICHUSI, HEOOXOJAMMOTO, B YaCTHOCTH, IS
OCBOCHHUS Kypca HWH(POpMATHKU, U OBJIAJCHUE HaBbIKAMH JEAYKTHBHBIX
paccyxnenuii. [IpeoGpazoBaHue CUMBOJIBHBIX (POPM BHOCUT CBOM crielu(pruecKuii
BKJIaJ] B Pa3BUTHE BOOOPAKEHMS, CHOCOOHOCTEHM K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanve  (QyHKIMOHAIBbHO-TpAaUUYECKOM  JIMHMM  HAIEJeHO  Ha
MOJTyYE€HHUE MIKOJbHUKAMU 3HAaHUN O (QYHKIMAX KaK BaKHEUIIIEH MaTeMaTHYeCKOU
MOJIENIN /IS OTMIMCAaHUS W UCCIEAOBAHMS Pa3HO-00Pa3HBIX MPOIECCOB U SBICHUN B
npupoae u obmectBe. M3ydeHne 3TOro marepuaia CIOCOOCTBYET Pa3BUTHIO Y
OOyJaroIIMXcsi YMEHHUS UCTIOIb30BaTh PA3IMYHBIC BHIPA3UTEIBLHBIE CPEICTBA SI3bIKA
MaT€MaTUKH — CJIOBECHbIE, CHMBOJMYECKHE, TIpauueckue, BHOCUT BKJIaa B



dbopMupoBaHUE MPEACTABICHUN O POJIM MATEMATHKU B PA3BUTHU ITUBUIU3AINHA H
KYJIBTYPBL.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo ydyeOHOMYy IUIaHy B 7-9 Kilaccax H3y4yaeTcs YYEOHBIA Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJEp KaHUS:
«Yucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», « DYHKIIUI.

VY4eOHbIN MIaH HA U3y4yeHue anreOpsl B 7-9 Kiaccax OTBOJAMT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO B TEUEHHE KAXKIOro rojia 00y4eHUsl, BCEro 3a TpU rojaa
oOyuenusi — He MeHee 306 yuyeOHBIX YacoB.

CornacHo yueOHOMYy IuIaHy B 7-9 Kjaccax u3ydaercsi y4eOHbI Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKAHUS:
«Yucna © BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 vaca B HeZIeo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palrOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 pealbHOM NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHON MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeéMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTAaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIocOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1laHHBIX (popMyIamMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPABHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C LEeNbIM MoKa3zaTesieM U €€ cpoicTBa. CTaHgapTHAs 3alUCh YHCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHue, BBIYUTAHHE, YMHOXEHHE, JeJICHHE alreOpandecKux ApoOer.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHrne ypaBHEHUH U CHCTEM ypaBHEHUI.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEeW U YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoicrsa. [lapabona, KoOpaHHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'padbuxu gyraxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOI (popmyIoit u GopMyIioit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIN M 3KCIIOHEHIIUAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IpOrpaMMbl  y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp IpaKJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHWM MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIACHWH, YMEHHUIO BUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKOM HayKd Kak c(eppl 4YeIoBeuecKoin
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryiaspHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPY’KaloIIeH cpeapl, IJIaHUPOBAHMUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue AefcTBU:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHWS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TPeOOPa30OBBIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOJACHUAX W YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKICHUH (psMbIe U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaTh AapryMEHTALUI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB peELIEHUs, BBIOMpaTh Haubonee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE TMPOLECCA, a TAKKE BbIIBUTATh
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh MMOIYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y IPE3ECHTAMU U OCOOEHHOCTEN ayIUuTOpUU;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IIPOIIECC U PE3yabTaT padOThI, 0000IIaTh MHEHUS] HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLIEHMBATh Kauye€CTBO CBOEr0O BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
YacTh), BBIOMpATh CIOCOO pEIIeHUsS C y4ETOM HUMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peuieHrs MaTeMaTUueCKOoM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 KJjacce OOyd4arolmuics MOJYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrImiotHITh, coYeTas YCTHBIE W THChbMEHHBIC NPUEMBI, apupMeTHIecKue
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT OAHOW (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATH TPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUH, OIIEHKY 3HaYCHUIM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOMOPIMOHATBHOCTPIO BEIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATS, yMHOXKEHHE OJHOWICHA HAa MHOTOWICH W MHOTOWICHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaThs nmpeodpa3oBaHUsi MHOTOWICHOB JJIsI PEIICHUST PA3TUYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemars JiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUiIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aMIUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (GYHKIHUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH HH(MOPMAITUIO U3 TPadUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh NEHUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpAaTHBIE KOPHH, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJNEPXKALIUX KBaJgpaTHbIE KOPHH, HCIIONIb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETICHH C LIETBIM MOKa3aTeIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh npeodpa3oBaHus BRIPAKEHUM JIs1 pEIICHUS! PAa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEHIINE KUCCIECIOBAHNS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TIOMONIbIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyueckyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNATh CBOWCTBa PYHKIMU 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oydaroumuiics TMONMYYUT CIETYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIC U HPPALMOHATIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIA CUCTEMBI JIBYX YPABHEHHM C JBYMS IIEPEMEHHBIMMU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJIpAaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSAMOM, 3aMMCHIBATH PENIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKIm Buga: y = Kx, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBucumoctu ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyto QYHKIUIO 10 (opMyIie, MPUBOIUTE MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHUS C HUCHOJB30BaHHMEM (opMyn N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 peaqbHON KU3HH (C UCIIOIB30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KoanuecTBo yacoB DJIeKTPOHHbBIE
11/- HaumeHoBaHue pa3jieioB U Kourpo Ipakruy  (uudposbie)
- T€M NPOrpaMmabl Bcero  JbHbIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
q bubmuorexa [JOK
PHCHa 11 BRITHCIICHIA. 19 1 https://m.edsoo0.ru/7
aIlMoHaJbHBIC YKCIa £415090
bu6mmoreka [IOK
YpaBHEHUS U HEPABEHCTBA 21 2 https://m.edsoo.ru/7
f415b90
Koopaunats! u rpaduku bubmorexa [TOK
o P P ’ 19 1 https://m.edsoo0.ru/7
YHIIHH £415b90
bu6mmoreka [IOK
AnrebpanyecKie BHIpaKEHUs 37 4 https://m.edsoo.ru/7
f415b90
bu6mmoreka [JOK
[ToBTOpeHue u 0600IICHUE 6 1 https://m.edsoo.ru/7
f415b90
OBILIEE KOJIMYECTBO YACOB 102 9 0
I10 ITPOT'PAMME
8 KUIIACC
- KoauyecTBo yacoB DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3iesioB Konrtpo Ipakruy (uupposbie)
n TE€M NPOrpaMmabl Bcero JbHbIE ecKHe o0pa3oBaTejibHbIE
padoTsI padoTsI pecypchl
Anrebpanyeckue BhIPAKESHH bubmorexa I[IOK
' 15 1 https://m.edsoo.ru/7f417af
Anrebpanueckas 1poOb 3
4 C bubnunorexa LIOK
vCJia W BLIMHCIICHHA. LACTICHD 7 https://m.edsoo.ru/7f417af
C TIEJTBIM TTOKa3aTeIeM 3
Asreb bubnunoreka LIOK
JITCOPAITICLIHE BLIPBKCHILL 5 1 https://m.edsoo.ru/7f417af
KBagpatHslil TpEXuneH 8
Yucna u BBIYUCICHUS bubmorexa [IOK
’ 15 https://m.edsoo.ru/7f417af
KBagpaTHbie kKopHU 8
YpaBHEHUS 1 HEPABEHCTBA bubmorexa [IOK
P P ' 15 1 https://m.edsoo.ru/7f417af
KBanpaTtHble ypaBHEHUs 8
YpaBHEHUs U HEPABEHCTBA. 13 bu6muotexa [JOK

CucreMbl ypaBHEHHI

https://m.edsoo.ru/7f417af
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VYpaBHEHUS U HEPABEHCTBA.

8
bu6nmmoreka [IOK

7 12 1 https://m.edsoo.ru/7f417af
HepasencrBa )
bu6nmmoreka [IOK
8 Oyukimu. OCHOBHBIC TOHSATHUS 5 https://m.edsoo.ru/7f417af
8
bub6nmoreka [IOK
9 Oyukiuu. Yucnossie GyHKIMN 9 https://m.edsoo.ru/7f417af
8
bubnuoreka [{OK
10 [ToBTOpenue u 0600IICHNE 6 1 https://m.edsoo.ru/7f417af
8
OBLIEE KOJIMYECTBO YACOB 102 5 0
I10 ITPOIT'PAMME
9 KUIIACC
N KoJumnuecTBo yacos DJIeKTPOHHBIE
11;) HaumeHoBaHue pa3jie/ioB U Koutpo IlIpaktu (uudposBbie)
- TEM NMPOrpaMmabl Bcero JIbHBIE yecKue OﬁpaSOBaTeJIbele
pabdoTbl  paGoTHI pecypchl
bu6nmoreka [JOK
1 OyHKITUU 16 1 https://m.edsoo.ru/7f41
9d08
Yuciia 1 BBIYUCICHUS bubmorexa LIOK
2 o ' 9 https://m.edsoo.ru/7f41
JleficTBUTENBHBIE YKCIIA
9d08
YpaBHEHUS U HEPABEHCTBA. bubnmnoreka [JOK
3 YpaBHEHHSI ¢ OJTHOM 14 1 https://m.edsoo.ru/7f41
MePEeMEeHHOMN 9d08
YpaBHEHUS 1 HEPABEHCTBA bubmiorexa LHOK
4 p pape ' 14 1 https://m.edsoo.ru/7f41
Cucrembl ypaBHEHU I 9408
VYpaBHEHHsI U HEPABEHCTBA bubmorexa [IOK
5 Hepapercrsa ' 16 1 https://m.edsoo.ru/7f41
P 9d08
UnCIIOBbLe bu6mmorexa [IOK
6 15 1 https://m.edsoo.ru/7f41
MOCJIeI0BATEIbHOCTH
9d08
[ToBTOpeHue, 0600mEeHNE bubmmorexa [IOK
7 ’ . 18 1 https://m.edsoo.ru/7f41
CUCTEMaTH3alus 3HAHUU
9d08
OBILIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOT'PAMME
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