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IHHOACHUTEJBHAA 3AIINCKA

Anrebpa sIBISETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO 0O0IIEero oOpa3oBaHUsS: OHA
obecrieunBaeT W3y4eHHE APYrHX TUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'yMaHUTAPHOTO
LUKJIOB, €€ OCBOCHHME HEOOXOAMMO IJsi IMPOJOJDKEHHS 00pa30BaHUS U B IOBCEAHEBHOM KU3HHU.
Pa3Butne y oOydaromuxcsi Hay4HbIX MPEJCTaBICHUN O MPOUCXOKICHUH U CYIIIHOCTH alreOpandecKux
abctpakiuii, crnocode OTpakeHUs MaTeMaTHUYeCKON HayKOW SIBIEHHI M MPOLECCOB B MIPUPOLE U
00IIeCTBE, POJIM MAaTEMAaTHIECKOTO MOJICTIMPOBAHUS B HAYYHOM IIO3HAHUU U B IIPAKTUKE CLIOCOOCTBYET
(bopMHPOBaHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX UIS aJlalTallid B
COBpeMeHHOM ITudpoBoM ob1riecTBe. M3yduenue anreOpsl o0ecrieyrnBaeT pa3BUTHE YMEHHS HAOIIOAaTh,
CpaBHMBaTh, HaXOJIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILIUICHUSA, CIOCOOHOCTU
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHSI M BBIBOJBI, (DOPMYTUPOBATH YTBEPKIACHUS.
OcBoenne Kypca anreOpsl 00eCHeuMBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaromMXCs: OHHU
UCHOJIB3YIOT JEAyKTHUBHBIE U HMHIYKTUBHBIE pacCyXIeHus, 0000IIeHHe U KOHKPETU3alHUIO,
abctparupoBanue u aHajoruto. OOydeHue anredpe mpeaAnonaraeT 3HAYUTENbHBIH 00BEM
CaMOCTOSITENTLHON JEITEIBHOCTH 00YUYaIOIIUXCsI, TOITOMY CaMOCTOSITEIbHOE PEIICHUE 3a/1a4 SIBIISICTCS
peanzanuen JesTeIbHOCTHOTO PUHIMIIA O0yYEHUS.

B crpyktype mporpammbl yueOHOro Kypca «Ajiredpa» ajis OCHOBHOTO 001ero oOpa3zoBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOANYECKUE JHHUHM: «Yucaa W BBIUMCICHUS,
«AnreOpanueckrue BbIpaXEHUS», «YpaBHEHUS M HepaBeHCTBay, «PyHkuum». Kaxnas u3 31ux
COJIEPKATEIIbHO-METOAUUECKUX JIMHUNA pa3BUBAETCA Ha MNPOTSHKEHUM TPEX JIET H3YyYEHUs Kypca,
B3aMMOJICHCTBYSl C JPYIHMH €ro JMHUSAMH. B Xoze wu3ydeHus y4eOHOro Kypca OOy4arommMmcs
MIPUXOAUTCS JIOTHUECKU PACCYKIaTh, MCIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBs3u ¢
3TUM B TMporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
IIPE/ICTAaBICHHbIE BO BCEX OCHOBHBIX pPa3/ejaXx MaTeMaTUYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIKE
OBJIAZICHUIO OOYYaIOLUMUCS OCHOB YHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3bika. ColepikaTenbHON U
CTPYKTYpPHOM OCOOEHHOCTBIO YUeOHOT0 Kypca «Airedpay sIBISIeTCS €ro HHTETPUPOBAHHBIN XapakTep.

Copepxanne JuHUM «HUucia U BBIYMCIEHUS» CIIY>)KMUT OCHOBOW ISl JAJBHEHIIETO W3y4YeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYarOUIMXCS JIOTMYECKOTO MBILIUICHUS, (OPMUPOBAHUIO
YMEHHMSI TI0JIb30BaThCS AITOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX
JUIs IOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAJIbHBIMU U HPPAIMOHATIBHBIMU YHCIaMH, (HOPMHUPOBAHHEM IMPEACTABICHUN O
JNEHCTBUTENLHOM 4YHCIe. 3aBEpLICHHUE OCBOCHHS YMCIOBOW JIMHUM OTHECEHO K CpeaHeMY o0IieMy
00pa3oBaHMUIO.

Conepxanue AByX anreOpandeckux JUHUNA — «AnredpanuecKkue BbIpaXKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHMIO Yy OOy4aroIMXCs MaTeMaTH4YecKoro —anrmapara,
HEOOXOIUMOro JJsi peleHus 3ajJad MaTeMaTHKW, CMEXKHBIX IpPeAMETOB U  IPAKTHKO-
OPUEHTUPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOro o0mero oOpa3oBaHHs Y4eOHBI Marepuail
TPYIIUPYETCsS BOKPYT PAllMOHANBHBIX BhIpaKEHUH. Anredpa JEeMOHCTPHPYET 3HAUEHHUE MaTeMaTHKH
KaK f3bIKa JUIsl IOCTPOEHUSI MAaTEMaTHUYECKUX MOJEJEH, ONUCaHUs IPOLECCOB U SIBICHUH PEaJIbHOTO
Mupa. B 3amaunm oOydenust anredpe BXOIAT TakkKe JalbHEWIee pa3BUTHE alFOPUTMHYECKOIO
MBIIJIEHHS, HEOOXOAMMOTO, B YAaCTHOCTH, JUIsl OCBOEHHUS Kypca HH(OpPMATUKH, U OBJaJCHUE
HaBbIKAMU JIEYKTUBHBIX paccyxkaeHuid. IIpeoOpa3oBanue CHMBONBHBIX (DOpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTHYEeCKOMY TBOPUYECTBY.

Copepxanne (yHKIUMOHATHLHO-Tpa(pUUECKON JTUHUM HAIEJIEHO Ha MOJy4yeHHEe O00ydaroImuMUCs
3HaHUN O (YHKIHMSIX KaK BaKHEWIIEH MaTeMaTH4YeCKOW MOJENW Uil OMUCAHWUS M WCCIICIOBAHHS
pa3HOOOpa3HBIX MPOLIECCOB U SIBICHUH B Mpupoje U obmecTse. M3ydeHne marepuanga criocoOCTBYeT
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Pa3BUTHIO Yy OOYYaIOUIMXCS YMEHMS HCIOJIb30BaTh PA3IMUYHbIE BBIPA3ZUTEIBHBIE CPENCTBA S3bIKA
MaTeMaTUKd — CIIOBECHBIC, CHMBOJHMYECKHE, TpaduyuecKre, BHOCHT BKIal B (OPMHUPOBAHHE
IPEACTaBICHNUN O POJIM MAaTEMAaTUKU B Pa3BUTUH LIUBIIM3AINHN U KYIbTYPHI.

BocniuratesibHBI MOTeHIHAJ yyeOHOrO npeaMera Anredpa Ha ypoBHE OCHOBHOTO — OOIIETo
00pa3oBaHMs peau3yeTcs Ha AesITeIbHOCTHON OCHOBE Uepes:

— YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOUICHUH MEXKIy IEIarorn4ecKuM pabOTHUKOM U €ro
00y4aroIMMMUCS, CIOCOOCTBYIONIMX MO3UTHBHOMY BOCHPHUSTHIO OOydYaroIMMHCS TpeOOBaHUI
Y TIPOChO Mearornyeckoro paboTHHUKA, MPUBJICUCHUIO NX BHUMAHUS K 00CYX/1aeMoi Ha ypoKe
MH(OpMAINY, aKTUBH3ALUH UX IO3HABATEIBHON JIESTEIbHOCTH;

— noOyxaeHne oOydaroumxcss coOJroAaTh Ha YpOKe OOMICTIPHHATBIE HOPMBI MOBEICHHS,
npaBuja OOIIEHHS CO CTapmMMy (IelarorndeckuMyu pabOTHHKAMH) M CBEPCTHUKAMU
(oOy4JaroImMMuCs ), MPUHIIMITBI Y4eOHON TUCIMIUIMHBI U CAMOOPTaHU3alINuH;

— MpPHBJICYCHUE BHHUMAHHUS OOYYAIOUIMXCS K IIEHHOCTHOMY acCHeKTy H3ydaeMbIX Ha YpOKax
SBJIGHUH, oOpraHu3anus HuX pabdoThl € IOJy4yaeMOW Ha YPOKE COLMAJbHO 3HAUYUMOU
uHpOpMaIMeil — MHUIMUPOBAHUE €€ OOCYXIEHHS, BBICKa3bIBAaHHS OOYYAIOLIMMUCS CBOETO
MHEHHS T10 €€ TIOBOJTY, BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

— WCIIOJIb30BAaHUE BOCIUTATEIFHBIX BO3MOXKHOCTEH COJEp)KaHHs y4eOHOro mpenMmera depes
JEMOHCTpAIMI0 O0YYaIOUIMMCSl TMPHUMEPOB OTBETCTBEHHOTO, T'PAKIAHCKOTO IOBEICHHS,
MIPOSIBJICHUS YETIOBEKOIIOOUS U JOOPOCEPACYHOCTH, Yepe3 MOI00P COOTBETCTBYIOIINX TEKCTOB
IUISL YTSHUS, 3a71a4 JUIsl PeICHHs, IPOOJIEMHBIX CUTYalUH [T 0OCYKACHUS B KJlacce,

— TpPHUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOTHl C O0YUAIOIIUMUCS: UHMELIEKNYANbHbIX
uep, CTUMYJIUPYIOIIMX TI03HABATENbHYI0 MOTHBALMIO OOYYAIOUIMXCS; OUOAKMUYECKO20
meampa, T7I€ TIOJTy4YeHHBIE Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TEaTPAIBbHBIX IMOCTaHOBKAX;
ouckyccuu, KOTOpbIe Ial0T OO0YYaroIIMMCS BO3MOXKHOCTh TIPHOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JAMAJIOTa; Z2pPYNHOBol pabomsl WIA pabomvl 6 napax, KOTOpbIE ydar
o0y4Jaromuxcs KOMaHAHON paboTe ¥ B3aMMOACHCTBHIO C IPYTHMHU 00Y4aIOIIUMHUCS;

— BKJIIOYCHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPHIE IMOMOTalOT MOJACPKAaTh MOTHBAIIHIO
o0yJaromuxcs K TOJyYCHHIO 3HAHWW, HAJQKWBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOIICHHUH B KJIacce, MOMOTalOT YCTaHOBJICHHUIO TOOpOKENaTeIbHOM aTMOc(hepbl BO BpeMs
YPOKa;

— opraHu3auus miecrBa MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX OOyyaromIMXCs HaJl UX
HEYCHEeBAIOIUMHU OJHOKJIACCHUKAMH, JAIOLIEr0 O0YYaloUMMCS COLMAIbHO 3HAYMMBbIM OIBIT
COTPYZIHHUYECTBA M B3aUMHOW MTOMOIIIH;

— WHUIMHMPOBAHUE U MOJJEP)KKA MCCIIEJOBATENbCKON AEATENbHOCTH OOYYaIOUIMXCS B paMKax
peanu3any UMM MHIUBUIYaJbHBIX M TPYIIOBBIX HMCCIEIOBATENBCKUX MPOEKTOB, YTO JIACT
00y4aroImuMCcsi BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEHICHUS TEOPETHUECKON
poOJIeMbl, HABBIK TEHEPUPOBAHUS U 0OPMIICHHSI COOCTBEHHBIX MJIEH, HABBIK YBAXKUTEIHHOTO
OTHOIICHHUS K YYy)XUM HIesM, OQOPMIECHHBIM B padOTax IPYIHX HCCIEI0BATENeH, HaBBIK
MyOJIMYHOTO BBICTYIUICHHUS TEeped ayAuTOpueil, apryMEHTHPOBAaHUS W OTCTAaMBaHHs CBOEH
TOYKH 3PCHHUS.

CornacHo y4yeOHOMY miaHy B 7-9 Kkiaccax u3ydaercsi y4eOHBIM Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CIIEAYIOIME OCHOBHBIE Pa3Jiesbl cojiepkaHus: «HUuciaa u BBIYUCICHU», «AJredpandeckue
BBIpQXEHUS», «Y PaBHEHUS M HEPABEHCTBA», «DyHKIUN».

Ha n3yuenne yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca
B HeJeno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEIEIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEeXoa OT OAHOM (opmbl 3amucu Apolelt K
apyroi. IloHsATHEe paMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUA ¢ pallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesIeHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00abIIUX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PEUICHUE 3a]ad U3 pealbHOU
IIPaKTUKHU.

IIpuMeHeHne TPU3HAKOB AE€IMMOCTH, PA3JI0KEHNE HA MHOKHUTEIIN HATYPAJIBHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMast U 00paTHas POIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOMyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTH  MEXIY BeIMYMHAMU B BUAE (DOpMYIIBL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIPQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U HPOM3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrousnaeHa. Cllo)KeHHE, BBIYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHHUS, PABHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C IIOMOIIbIO0 YPAaBHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JByX JIMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UuciaoBele IPOMEXYTKH. PaccrosHme Mexnay AByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opJuHAaTa TOYKU Ha
KoopAnHaTHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. Ilonatue @ynkuunu. I'papuk  ¢yHknuu. CBoicTBa (QYHKIHM.
Jluneitnas ¢ynkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUI.

8 KUIACC

Yucsa v BbIYUCTICHUSA
KBaaparueiii kopeHb u3 uucna. [loHstue 00 wuppanuoHanbHOM uwmcie. JlecsTuunbie
npUOIKEHUs UppaAlMOHATBHBIX uncen. CBolcTBa apuMeTHYecKuX KBaJAPATHBIX KOPHEH U UX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BBIUYUTAHUE, YMHOKEHHE, JIeJIeHUEe ainredpandeckux ApoOeil. PammoHanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM#, cBogAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteiimine npoGHO-
palyoHaIbHbIC YPAaBHEHUS.

I'paduueckass uHTEpHpeTanusl ypaBHEHHH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JIMHEMHBIX
YpPaBHEHUN C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajay anreOpandeckuM CrocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OAHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OOGNacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkmuu. CriocoObl
3amanus QyHKIUH.

I'padux Pynxmun. UYrenue cpoicTB ¢(yHKIHH 1o e€ rpaduky. Ilpumepsr rpadukos
(bYyHKLUH, OTpaXKaAIOLMX peaIbHbIE IPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BIYMCTIEHUS

PanmonaneHbie uncia, UppalnvoHaIbHbIE YHCIA, KOHEYHbIE U OECKOHEUHBIE JeCATUYHBIC
IpoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIeUCTBUTENIbHBIE YHCIIa KaK OCECKOHEYHBIC
JIecsATUYHbIe  npoOu. B3auMHO  OJHO3HAa4YHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(pMETHYECKHe ACUCTBUA C ACHCTBUTEIHHBIMU
YHCIIAMHU.

Pa3zMepsl 0OBEKTOB OKpYKAIOIIETO MHUPA, MJIUTEIHHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHUs. OKpyriaeHHe 4YHCell.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUs1 M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOSAIIUXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3JI0)KEHUEM Ha MHOKHUTEIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucteM IByX YpaBHEHMM, OJAHO U3 KOTOPBIX
JUHENHHOe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpIpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pelmienne JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepemMeHHOH. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatuunas ¢ynxuus, e€ rpapuk u cpoiictBa. IlapaGona, KOOpAMHATBI BEPLIMHBI
napaboJibl, 0Ch CAMMETPHUU NapaldoIbl.

I'paduxn dyskrmit: Yy = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux cBoiicTsa.

YucioBbIe MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTe YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyioit u HopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  Dopmyiasl N-ro  4ieHa
apu(MeTHUECKON U reOMETPUYECKOM MPOrPEeCCHil, CyMMBbI IIEPBbIX N YIECHOB.

N300pakeHre 41WieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOorpeccuii TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIIPOTPAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEpeca K IMPOLUUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMAaTUYECKOT0 0O0pa30BaHUs HA MPOTSIKEHUH BCE
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B NEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUM, OBJIAJICHUEM SI3IKOM MaTE€MaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TOTOBHOCTBIO TPUMEHSATH MAaT€MaTU4YEeCKHUE 3HAaHUS B HMHTEpecax CBOEro 370pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEICTBUM Il OKpY>Karollel cpesibl, 0CO3HAHHEM IJI00ANIBHOTO XapakTepa 3KOJOrMYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS y JAPYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OIBITA IPYTUX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4ucie (GOpMYyIUPOBATH UJCH,
MOHSITHSI, THITIOTE3bI 00 0OBEKTAaX W SBJICHUSAX, B TOM YHCJIC PaHEe HEU3BECTHBIX, OCO3HABAThH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BbI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAECMbIC PEIICHUS U
neicTBus, GOPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOUICHUN MEXIy MOHATHSAMHU, (HOPMYIUPOBATH OMPEACIICHUS MOHSTHM,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(UKAIMN, OCHOBAHUS JIJIsi 00001eHus
Y CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAJIN3A;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JMaHHBIX, HAOJIOACHUSIX W YTBEPKACHUSX, MpenjgaraTb KPUTEPUH HJS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

e pa30dupaTh JOKa3aTeNbCTBA MATEMATHMYECKUX YTBEPXKIEHUN (NmpsMble U OT
MPOTUBHOTO), MIPOBOJINTH CaMOCTOSTEIILHO HECJIOKHbIE JI0Ka3aTeNnbCcTBa
MaTeMaTH4ecKux (HakToB, BBICTpAaUBaTh apryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanboee MOIXOASIMINNA ¢ YYETOM CaMOCTOSTENILHO BBIJICTICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

® JCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCIEAOBATEIIbCKUNW  WHCTPYMEHT  TO3HAHUA,
dbopMynupoBath BOIIPOCHI, ¢$ukcupyroume IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh KMCKOMOE U JaHHOE, (OpMHpPOBaTH THUIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IIJIAHY HECIOXXHBIA HKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CcaMOCTOATENbHO (OpMyNIHUpOBaTh OOOOMIEHHS U BBIBOABI 1O  pe3yiabTaTaMm
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PA3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MTPEATIONOKCHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHSX.



PatGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALMU, AAHHBIX, HEOOXOIUMBIX
JUISl pELIEHUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HH(POpMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (OpMy MpecTaBiieHuss HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4u
CXEeMaMH, IuarpaMMaMH, HHOU rpapuKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEJIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
oOlIeHusi, SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, POOIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYKJEHHS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHMAJIOra,
0oOHapyXHUBaTh PA3IMUUE U CXOJICTBO MO3UIIMIA, B KOPPEKTHOH hopme GopMyIrpoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUICHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad IpEe3CHTAlUU U
0COOEHHOCTEHN ayAuTOpUY;

NOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIBHOH pabOTHI
IIPU pEIIEHNU yYeOHbIX MaTEMaTHUECKUX 3aj1ay;

IPUHUMATD 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padboOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMNOBBIX (opMax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHIMOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH[bI, OIICHUBATh KaueCTBO CBOETr0O BKJIaJa B
00N MPOYKT MO KpUTEPUSAM, CHOPMYJINPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BBIOMpATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C Yy4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIAACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMponecca U pe3yjibTaTa PCIICHUA
MaTeMaTH4eCKOi 3aJa4u,
NpeaABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IIPHU PCUHICHUH 3aaa4d, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTE HAa OCHOBC HOBBIX O6CTOHTCJ’IBCTB, HalJICHHBIX OIJ_II/I6OK,
BBIABJICHHBIX prI[HOCTCfI;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH MPUUYMHBI JOCTHXKEHHUS MIM HEJOCTH)KEHUS IeNM, HAaXOIUTh OIINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJacce oOydaroUMics MOJYYUT CIEIYIOLUE MpeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BoImonHATh, couyeras yCTHbIE M NHCbMEHHBbIE NpPUEMBI, apudmMeTHueckue NeHCTBUSA C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATH Pa3HOOOpA3HbIE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH APOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoauth OT 0JHOM (HOPMBI 3amMCU YHCEN K IpYroil (mpeoOpa3oBbIBATH NECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKECHUN. BBIMOIHATE AEMCTBUSA CO CTENIEHSAMU C HATypaJIbHBIMH IIOKA3aTEISIMH.

IIpuMeHATh IPU3HAKU JEIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUs 3a1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAaMM paccMaTpUBaEeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHsATe npeobpazoBaHus 1EI0I0 BbIPaXXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsATh pa3ioKEeHNE MHOTOWIEHOB Ha MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMy COKpamEéHHOro
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB JJI pEHICHHUs pa3JIMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Il IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUsI M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsSl MpaBwiia Mepexoaa OT
UCXOJHOIO YpaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHnsTh rpadpuueckre METObl IPH PEIICHNN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepsI Map Yncen, SBISIOMUXCS pEIIeHHeM JTMHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.
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CtpouTh B KOOPAWMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMsI
MIEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOIUTH IPUMEPHI PEIIICHUS YPABHCHHUS.

Pemats cucrteMbl AByX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBiATh M pellaTh JUHEWHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/ayd IOJIy4YEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxarb Ha KOOPAWHATHOW NPSIMONH TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChbIBaTh YHUCJIOBBIE INPOMEXKYTKM Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEeHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X].

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEINYHMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHHE, 11€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENBHOCTh, BpeMS,
00BbEM paboTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumath rpaduveckuii crocod MpeACTaBiICHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHT CIEAYIOUIUE pEeIMETHBIC
pe3ynbTaThl:

Yuciia ¥ BbIYHMCICHHSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YMCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUH, HM300pakaTh [EHCTBUTENIbHBIC YMCIA TOYKAMH Ha
KOOPJUHATHOW MPSIMOIA.

[TpumeHsTh TOHATHE apU(METUUYECKOrOo KBAJpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YSl MPU HEOOXOJUMOCTHU KaJIbKYJSATOP, BBIMOIHITH IPEe0oOpa3oBaHMsI BhIpaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOei u
crenenel yucina 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOIHATh peoOpazoBaHus
BBIPAKXECHU, CONEPIKALUX CTENEHU C LEIbIM IIOKA3aTENEM.

BbINONMHATE TOXAECTBEHHbIE MPEOOPAa30BAHUS PALMOHAIBHBIX BBIPAXKEHHM Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOTOWIEHAMH U anreOpandyecKuMy JpoOsiMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUU [ pEIICHUS Pa3IW4yHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUsI M HEpaBEHCTBA

Pemiate nuHeliHble, KBapaTHbIE YPABHEHUSI U pallMOHAIbHBIE YPABHEHUS, CBOASILINAECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

IIpoBOINTH MpOCTENIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
NPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).
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[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
MOMOIIBIO COCTABIICHUS YPAaBHEHHsI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIICHKHU, PElIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOY€ECTBa PEIICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKUE OO0O3HAYCHUS), ONPEACISITh 3HAa4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

CrpouTs rpaduku 3J1eMEHTAPHBIX (YHKIUN BUA:

y = k/x, y = x2, y = X3y = [X|, Yy = VX, oruchIBaTh CBOHCTBA YHCIOBOI DYHKIMH O €&
rpaduxy.

K koHiy oOyueHuss B 9 KkJjacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATH ¥ YIIOPSIOUYMBATH PAllHOHATILHBIC H UPPAIIHOHAILHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEeH ¢ MeNbIMU TOKa3aTeIsIMUA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyrisiTh JICHCTBUTEIBHBIC YHUCIIA, BBINOJIHATH MPHUKUAKY pE3yJibTaTa BBIYHUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHs, CBOJIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpaBHEHHI C JIByMsS NMEPEMEHHBIMH M CHCTEMBI JTBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBoauTH MpoCTEIIME HCCIeI0OBaHNUS YPABHEHUH U CHCTEM YpaBHEHMI, B TOM YHCIIE C
npUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHaBIMBaTh, MMEET JH YpaBHEHHE WU
crcTeMa YpaBHEHUH pelIeH s, €ClIi IMEET, TO CKOJIBKO, B TIpovee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh peUICHHE
HEpaBEHCTB Ha YMCIIOBON MPSAMOI, 3aITUCBHIBATh PEIlIEHHE C TTOMOIIbI0 CHUMBOJIOB.

Pemate cucTembl JTMHEWHBIX HEPaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh QyHKIIMHM U3y9eHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHHUE HA

KOOPJMHATHOMH MI0cKOoCTH TpadukoB GpyHkImil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCMMOCTH OT 3HA4YEHUI KOA(PPUIIMESHTOB, ONMUCHIBATH CBONCTBA

GyHKIHIA.
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Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOMWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIuo 1o  ¢opmyie, TPUBOIUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBINONMHATE BBIYMCICHHUS C HUCIOIB30BaHUEM (GOpPMYa N-ro 4YieHa apudMeTHyeckol u
reOMETPUYECKON POrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHOM KHU3HH (C UCIOIb30BAaHUEM KAJIBKYISATOPA, HUPPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Yucna ¥ BIYUCIIEHUS. PalinoHaibHbIe o5 1 bu6mmoreka [IOK
qpcna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anreb 27 1
HITCOPAITICCIHE BHPORCHIA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PABHEHI 11 HepaBeHcTa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . O 24 1
OOPAHHATSL U rpaguicH. DyHicuH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHie i obobuerie 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME
8 KUIIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne ni/m Kourpoabubie IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6 OK
1 UYucna u Berurcienus. KBagpaTHele KOpHU 15 hgp?;;;:i;i(i.ru 17§417af8
2 Uucna u BeraucieHus. CTEIeHb ¢ LEeIbIM 7 bu6mmoreka [JOK
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8

IOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpandyecKkue BoIpaKEHUS. 5 1 bubmuorexa [JOK
KBagpartusbiii TpéxuiieHn https://m.edsoo0.ru/7f417af8
AnrebpandyecKkue BbIpaKEHUS. bubmuorexa [JOK
4 15 1
Anrebpanueckast 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBagpaTHble 15 1 bubmumoreka [IOK
YpaBHEHHS https://m.edsoo0.ru/7f417af8
VYpaBHenus 1 HepaBeHCTBA. CHUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6 K
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hgp;i?/?;]rizziﬂu 175417418
bu6mmorexa [IOK
) .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
9 O 4 9
yHKUHH. THCIOBbIE GyHKLAH https://m.edso0.ru/7f417af8
bu6nmoreka [JOK
10 I1 6 1
OBTOpelHe it 000DueHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME
9 KJIACC
Konu4yecTBo yacos DJICKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakrunyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThI
pecypcbl
1 Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK

qucia

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

5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 bubmmoreka [JOK
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08

3 VYpaBuenus u HepaBeHCTBA. CHCTEMBI 14 bubmmoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f419d08

bu6nmorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 16 https://m.eds0o.ru/7£419d08

bubnunorexa LIOK

) 1

> yHICHHH 0 https://m.edso0.ru/7f419d08

6 YHucnoBble MOCIEA0BATEIBHOCTH 15 brbmmorexa LIOK
A https://m.edso0.ru/7f419d08

7 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 18 bubnnorexa [JOK
3HAHUHI https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* Anrebpa, 7 kiacc/ MakapsraeB FO.H., Muniok H.I'., HemikoB K.U. u apyrue,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenne»
» Anrebpa, 8 kiacc/ Makapsrues FO.H., Munntok H.I'., Hemukos K.W. u apyrue,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocsemenue»
» Anrebpa, 9 kiacc/ Makapsrues F0.H., Munntok H.I'., Hemikos K.U. u apyrue,

AxunonepHoe o6mectBo «M3narenbcrBo «IIpocsenienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
resh.edu.ru

https://m.edsoo.ru
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