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IHHOACHUTEJBHASA 3AIINCKA

AnreOpa sBisieTCS OJIHUM U3 OIOPHBIX KYPCOB OCHOBHOIO  OOIIEro
oOpa3oBaHUs: OHa OOecleurnBaeT U3yuyeHUE APYTUX TUCUUILUINH, KaK €CTECTBEHHO-
HAy4YHOTrO, TaK W TyYMAaHUTApPHOIO IMKIOB, €€ OCBOEHUE HEOOXOAUMO MJis
MIPOJIOJDKEHUST 00pa30BaHMS M B MOBCEIHEBHOW XKM3HU. PazBuTHe y 0O0ydarommxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKIACHHM W CYIIHOCTH alre0pamdecKux
abcTpakiuii, criocode OTpa)KeHUsI MaTEMaTUYECKON HAYKOW SBJIICHUI U TIPOLIECCOB B
MIPUPOJIE U OOIIECTBE, POJIU MATEMATHYECKOTO MOICIMPOBAHUS B HAYYHOM MMO3HAHUU
U B MPAKTHKE CHOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MHPOBO33PCHHS M KAueCTB
MBIIIICHNSI, HEOOXOIUMBIX IS ajanTallid B COBPEMEHHOM IH(POBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrnedyrBaeT pa3BUTHE YMEHHS HaOJIOAaTh, CPaBHUBATH,
HaxXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJABI, (OPMYIHPOBATH
yTBepkaeHnss. OcBoeHHe Kypca anreOpsl oOecliedymBaeT pPa3BUTHE JIOTHYECKOTO
MBIIICHAST OOYYaIOIMUXCSA: OHU HCIIOJNB3YIOT JEAYKTUBHBIE W HWHIYKTHBHBIC
paccyxJieHus, 000O0IeHne M KOHKpETH3aluio, abCTparupoBaHHE W aHAJIOTHIO.
OOydeHue anreOpe IMpeanoyaracT 3HAYUTCIBHBIM O00BEM  CaMOCTOSTEIHHOM
JESTETBPHOCTH O0YUaIOIIUXCsl, TOATOMY CaMOCTOSITEIbHOE PEIICHUE 3a7ad SBIISICTCS
peanu3anuen e TeNIbHOCTHOTO MPUHIUIIA O0yUEeHUS.

B ctpykType mporpammel yaeOHOTO Kypca «Anredpa» It OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIePKATEIIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUKCICHUS», «ANTEOpandecKue BBIpAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHknm». Kaxmas w3 3THX coepKaTeIbHO-METOIUYSCKUX JIMHHUH
Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHHSI Kypca, B3aMMOJICHCTBYS C APYTHMHU
ero JWMHUAMH. B Xone w3ydeHHs ydeOHOTO Kypca OOYYaroIMMCS IPUXOIUTCS
JIOTUYECKH PACCYXKAATh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3M C
TUM B TpPOrpamMMmy Yy4eOHOTO Kypca «Anre0pa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHBIE BO BCEX OCHOBHBIX pasjeiiaXx MaTeMaTHYeCKOTro
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOy4YaroOIUMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTh4yecKkoro s3bika. CoaepkaTelnbHOW U CTPYKTYpHOUH
OCOOEHHOCTBIO YYEOHOTOo Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapaKTep.

Conepxxanue nuHUM «Yucaa W BBIUKUCIEHUS» CIYKUT OCHOBOM IS
JanbHENIIero M3y4yeHUus MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYyYarOIIMUXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHSI TOJIH30BAThCS ANTOPUTMaMH, a
TaKKe TMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX TSI TTOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
CBA3aHO C pAlMOHAIBHBIMM M HPPAUUMOHAIBHBIMU 4YHUCIaMH, (OpPMHPOBAHHUEM



NpEICTaBIICHUN O ACUCTBUTEIBLHOM YHMCIE. 3aBEpLICHUE OCBOCHHS YHUCIOBOU JIMHUU
OTHECEHO K CpeIHeMY 00I11eMy 00pa30BaHHUIO.

ConepxaHue IBYX aireOpandecKux JIMHUN — « AreOpanvecKue BIpaXKCHUs» U
«YpaBHEHHS] W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOJMMOTro Jisi peuleHus 3ajlad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3zoBaHusi y4eOHBIM MaTepuan TPYHNIUPYETCS BOKPYT pPalMOHATIBHBIX
BBIpaXEHU. Aurebpa IEMOHCTPHPYET 3HAUYCHHWE MAaTEMaTHUKHU KakK sI3pIKa IS
MOCTPOCHUS MaTEMaTUYECKUX MOJIETICH, OMHUCaHuUs MPOLIECCOB U SIBJICHUN peajbHOrO
mupa. B 3amaum oOyueHuss airebpe BXOIAT TakKe JaJbHEWIIEe pa3BUTHE
ITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca
uHPOpPMAaTUKA, W  OBIAJCHHE  HAaBBIKAMH  JCIYKTUBHBIX  PACCYKICHHM.
[IpeoOpazoBanrie CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTUIO BOOOpPAKEHUS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Copepxanne (yHKIMOHAJIbHO-TpaUUecKoil JIMHUM HAIEJIEHO Ha IOJIy4YEeHHE
0Oy4aroIMMUCS 3HAaHUM O PYHKIUAX KaK BaXKHEHIIeH MaTeMaTUYECKON MOAEIH IS
OMHCaHUsI W MCCIEOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUW B MPHUPONE U
obmectBe. 3yuenne marepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIMIUXCS YMEHUS
WCIIOJIb30BaTh PAa3JIMYHBIE BBIPA3UTEIBHBIE CPENCTBA SI3bIKA MaTEMaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OPMUPOBAHHE
MPE/ICTAaBICHUIA O POJIM MAaTEeMATUKH B PA3BUTUU [TUBUIIM3AIMHN U KYJIbTYPBHI.

CornacHo ydyeOHOMYy TUIaHy B 7-9 Kiaccax wu3yyaercs Y4eOHBIM Kypce
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jielbl COJACpKaHUS:
«Uucna u  BBIUKCICHUS», «ANTEOpandecKue BBIpAKCHUS», «YPaBHCHUS W
HEpaBeHCTBA», «DyHKIINN.

Ha u3ydenue yuyeOHoro xypca «Anredpa» orpoautcs 306 yacoB: B 7 Kjiacce —
102 yaca (3 gaca B HeAento), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kiacce —
102 gaca (3 yaca B HezienIO).

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUA

Hpobu OOBIKHOBEHHBIE U JACCATUYHBIC, MEPEeXo] OT OAHOW (OpPMBI 3alUCU
npobeit k gpyroir. [loHsTMe parMOHATBHOTO YHCHA, 3aliCh, CpPaBHEHHE,
VOOPSAOYMBAHUE  PAMOHATBHBIX  YHCEeN.  ApudMeTHuecKkwe  JEeUCTBUS  C
palMOHAIBHBIMA YuCJaMU. PelieHue 3amad w3 peajbHOM NPAKTUKKA HA YacTH, Ha
TpoOH.



Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpejesieHre, MpeoOpa3oBaHue
BBIpKEHUII Ha OCHOBE OIpEAENICHUs, 3amuch Oonplux uucen. [IpoueHTsl, 3amuch
MIPOLICHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
IPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpuMmeHeHne  NPU3HAKOB  JCIMMOCTH,  PpAa3JI0KEHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBHCMMOCTH, B  TOM  4Yucile TmpsMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEpEeMEHHOM. JlomycTumslie
3Ha4YEeHUS NEepeMEHHBbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIYy BEIMYMHAMU B BHUJC
dopmynsl. Beruuciaenus no gopmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHI,
TOXKIECTBEHHO  paBHbIE  BBIPDAXKEHHMs, MpaBWia MNpeoOpa3oBaHUs CYMM H
IIPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIeHBl. CreneHb MHorousjaeHa. ClOKEHHE, BBIYMTAHHE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. Dopmyisia pa3HOCTH KBaipaToB. Pa3nokeHMe MHOIOYJIEHOB Ha
MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHHS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHeiHOEe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUN. CocTaBiIeHNE YPaBHEHUN 0 YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JIMHENHBIX YpAaBHEHUM C JBYMs IIEpEMEHHbIMU. PellleHue cucreM ypaBHEHUU
crocoboM NoJcTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOIIbIO CHCTEM
YpaBHEHUM.

DyHKUNHA

Koopaunara toukn Ha npsMoi. UHclIOBBIE NMPOMEXYTKH. PaccrosiHue mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopnauHat, ocu OX m Oy. AOGciucca u opauHaTa
TOYKH Ha KOOPAMHATHOW TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opMyTaMu.
Utenue rpadukoB peasibHbIX 3aBUcHUMOCTel. [lonstue pynkuuu. I'padux GyHKIUN.
CpoiictBa ¢Qyukumid. Jlunerinas ¢yukius, e€ rpaduk. I'paduk dynkuuun y = [X|.
['padmyeckoe penieHne IMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUII.

8 KUIIACC



Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopenb u3 uncia. lloHsTHe 00 HppaMOHAIBHOM YHCIE.
JlecsiTuuHble TPUOMIKEHUST UppaIoHaibHbIX yucen. CBOHCTBa apu(pMETHUECKHX
KBaJIpAaTHBIX KOPHEHW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUHN U
BBIYUCJIEHUAM. [{eiCTBUTEIbHBIC YUCIIA.

Crenens ¢ nenpIM nokasareneM U e€ cpoiictBa. CTaHAapTHas 3alIUCh YHCIIA.

AJire0OpanvecKue BbIPaKEeHU

KBagpatHblil TpEXWIEH, pa3ioKeHUE KBaAPATHOTO TPEXUWIEHA HA MHOXKHUTEIH.

AnreOpanyeckass JpoOb. OCHOBHOE CBOWMCTBO anreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJCHUE  alreOpanveckux Japooeil.
PanmonanbHblie BbIpayKEHUS U UX IPe0Opa30BaHueE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHMe, (popMylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHHI, CBOJAIIMXCA K JIMHEMHBIM W KBaJApaTHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHUS.

I'paduueckass mHTEpHpeTanus ypaBHEHU C JByMsI EPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JBYMS INEepeMEHHbIMU. I[IpuMepsl pemeHus cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OQHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKUNHA

[Tonsitne pynkiuu. O6acTh OnpeAesieHus 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
Crioco0bl 3a1anust GYHKITHIA.

I'padpux Pynkmuu. Utenuwe cBoiictB dyHkimu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.

OyHKIMM, ONUCHIBAIOUIME TMPsAMYI0 U OOpaTHyl0 MIpPONOPLUOHAIBHBIC
3aBHCHMOCTH, ux rpadukn. OyHkmun Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yuciaa v BLIYUCJICHUA
ParmonanpHbple 4uncia, UPpaMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHbIC ApOoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, ACHCTBUTEIBHBIC YHCTIA



KaK OECKOHEUHBIE JAEeCATUYHBIE ApoOU. B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE  JCWUCTBUTENBHBIX  YHCEN, apuU(METHUYECKHEe JECUCTBUA C
JNENCTBUTEIIbHBIMU YHCIAMU.

Pa3mepbl O0OBEKTOB OKpYXaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKPYXKaroIeM MHUpE.

[TpubnmxEHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpUOMMKeHUs. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCA K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMepbl pelieHuss ypaBHEHUN TPETbEW UM YETBEPTOU
CTETIEHEN Pa3I0)KEHNEM HA MHOXKHUTEIH.

Pemenue apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anredpanyeckiuM METO/I0M.

VYpaBHeHue ¢ IByMs NEpEeMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH. PelieHue cucrem NByX YpaBHEHUH,
OJIHO M3 KOTOpBHIX JHMHEWHOe, a Jpyroe — BTOpPoW cTeneHu. ['padudeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHeie HepaBeHCTBaA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢yskuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauMHATHI
BEPIITMHBI 11apabOoJIbl, 0Ch CAMMETPHH IMTapadOJIbI.

Ipaduxu byukmmit: y = kx, y = kx + b, y = k/x, y = x3,y =X, y = |X| , u ux
CBONCTBA.

YucaoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHdATHE 4YHCIIOBOM NOCJIENOBATENBHOCTH. 3aJaHHE IOCIEA0BATEIbHOCTU
peKkyppeHTHOH hopMyIoi u popMysioi N-ro YieHa.

Apudmernueckas U TreomeTpuueckas mnporpeccuud. PopMyibl N-ro 4jaeHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPeCcCHii, CyMMbI TIEPBBIX N YJICHOB.

N3o00paxenne wieHOB apu(METHYECKOW U TEeOMETPUYECKOW MPOTrpEecCHii
TOYKAMH HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCHOHEHUMAJIBHBIA POCT.
CnoxHbl€ TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJbBTATDI OCBOEHUA IHPOI'PAMMUBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTAThl OCBOCHUSI TPOTpaMMBbl yueOHOTO Kypca « Anredpay
XapaKTepU3yHTCS:

1) maTpuoTyeckoe BOCIIMTAHHE:

MPOSBJIEHUEM MHTEpPECA K MPOILIJIOMY W HACTOSIIIEMY POCCUMCKOW MATEMATHKH,
[IECHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUMCKOU
MaTE€MaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHKECHUW B APYTUX HAyKaX U
MIPUKIIAJIHBIX chepax;

2) rpasKIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O00S3aHHOCTEH Tpa)kJaHWHA W peaiu3aldd €ro
IpaB, MPEJICTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SBIEHUMN, TMPOIEAYp TPaKIAHCKOTO OOIIecTBa (HarpuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOOJEM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTHXKCHUN HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHILIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) TpyaoBoOe BOCIMTAHUE:

YCTAaHOBKOM HAa AaKTMBHOE YYacTHE B pPELUICHUHU [PAKTUYECKUX 3a1ad
MAaTEMATUYECKON HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH MKU3HMU A YCHEIHON NpodecCuoHaNbHON
NESTETPHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHANBUIYAbHON TPAaeKTOpWUU OOpa30BaHUS W KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  DMOIMOHAJBHOMY W ACTETHMUYECKOMY  BOCIIPHUATHUIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, pEIICHWA, pPaCcCyXKIECHUW, YMEHHUIO BHJIIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpPUEHTAIMEXW B JCATEIBHOCTA HA COBPEMEHHYK) CHUCTEMY HAYyYHbIX
peACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UYeJIOBEKa, MPUPOJILI U
oOIecTBa, MOHMMAaHMEM MAaTEMaTUYeCKOW Haykhn Kak chepbl dYelnoBeUecKOon
JNEATENbHOCTH, 3TAloOB €€ Pa3sBUTUS M 3HAYUMOCTH ISl Pa3BUTUS LWBUJIW3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATUKA M MATEMATUYECKOM KYJIBTYPOM KakK CpEICTBOM



[O3HaHWSI MHpA, OBJAJACHUEM MPOCTEHIIMMHM HAaBBIKAMU HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOI0 0JIArONOTyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B HMHTEpEcax CBOETO
3I0pOBbSl,  BEIEHUS  310poBOro  oOpa3a  JKM3HM  (30pOBOE  IUTaHMUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, perysipHas ¢uznyeckKas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IEKCHH, MPU3HAHUEM CBOErO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMell Ha MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUW IS PEIICHUs 3a71ad B
00JIaCTH COXPAHHOCTH OKPYXAIOILIEH Cpeibl, INTAHUPOBAHUS MTOCTYIKOB U OLEHKH UX
BO3MOYKHBIX TOCIEICTBUNA ISl OKPY’KAIOIIEH Cpeibl, OCO3HAaHHUEM TIIJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX IMpoOJIeM U IyTel UX pelieHus;

8) apanTanmusi K M3MEHSIIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOJHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEOINPEAETIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHCIIE
YMEHHE YUUThCS Y IPYTUX JII0Jel, mpuoOpeTaTb B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM ¥ KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHUHA, B TOM YHCIIE
dbopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAePUIUTHI  COOCTBEHHBIX  3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC
pemieHuss U JAeHCTBUSA, (POPMYJNIHMpPOBATH M OLEHUBATh PHUCKA M MOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

e BBIABJISITH M XapaKTEPHU30BaTh CYLICCTBEHHBIE NPU3HAKM MATEMATHYECKUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy TMOHITHAMHU, (HOPMYyITHUpPOBAThH
ONpPENECICHUS]  NMOHATUM,  yCTAHABIMBATh  CYLIECTBCHHBIM  IPU3HAK
KiaccupuKalyu, OCHOBaHUSA JUIi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUH
MPOBOJMMOTr0 aHAJIN3A;



¢ BOCIIpUHUMATh,  (OPMYJIHMpPOBATH U  MPeoOpa3oBBIBATh  CY>KICHUS:
YTBEPAWTEIIbHBIE W OTpHUIlATEIbHBIC, CIAWHWYHBIE, YacTHbIE MW 0OIIHe,
YCIIOBHBIE;

e BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U ITPOTUBOPEUHS B
(dakTax, JTaHHBIX, HAOTIOJICHUAX U YTBEPKICHUSX, Mpeyiaratb KpUTEPUU st
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

e ICTIaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPXKIACHHUM (MpsSMble U OT
POTHUBHOIO), MPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTH4eCcKnX (aKTOB, BBICTpAWBATh AapTyMEHTAIIUIO, TPHUBOJIUTH
MIpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

eBBIOMpaTh croco® pemeHus Yy4eOHOW 3agauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BHIOUpATh HauWOoJiee MOAXOMAIUNH ¢ Yy4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

* ICTIOJIb30BAaTh BOIPOCHI KaK WCCICIOBATEILCKUNA WHCTPYMEHT ITO3HAHMSI,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
CaMOCTOSTENIbHO yCTaHABJIMBATH HCKOMOE U JaHHOe, (QOopMUPOBAThH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIMIO0, MHEHHE,

¢ IPOBOJUTH IO CAMOCTOATENTHHO COCTABICHHOMY IUIaHYy HECIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CAMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO PpeE3yJbTaTaM
NpOBEAEHHOTO HAOMIOCHNUS, WCCICNOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

« IPOTHO3MPOBATh BO3MOXKHOE pAa3BHTHE IMPOIECCa, a TAKXKE BBIJIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

¢ BBISIBJISATh HEJAOCTATOYHOCTH W M30BITOYHOCTH WH(MOpMAIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISI PEIICHHMS 3a]1a4H,

e BRIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W  HWHTEPIPETUPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

« BRIOUpaTh (hopMy MpeACTaBICHIUS HHHOPMAINY W WILTIOCTPUPOBATH PEIIacMbIe
3a/layu CXeMaMu, uarpaMmmMamMu, HHOU rpa@ukoi 1 MX KOMOWHALUSIMU;

¢ OLICHUBATh HAAEKHOCTh HWHGOPMAIMUM TIO0 KPUTEPHUSIM, MPEAJIOKEHHBIM
yaHuTeNIeM Uiu ChOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIE NeiCTBUS:



e BOCIIPUHUMATHh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeNsMHU OOILIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy pEIICHUs
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN pPE3yNbTaT;

eB X0/ic OOCYXJCHHUS 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYX IAE€MOU TEMBI,
npo0sieMbl, pelaeMon 3a]ayu, BhICKa3bIBaTh WJICH, HAIICJICHHbIE Ha MOUCK
pElIeHUs, COTIOCTABIATh CBOU CYXACHUS C CYXKJICHUSIMU IPYTUX YYACTHUKOB
nuanora, OOHapy»XMBaTh pPa3U4YUE M CXOJCTBO MO3UIIMHI, B KOPPEKTHOMH
dbopme GpopMyIHpoOBaTH PA3HOTIIACHS, CBOU BO3PAKECHHUS;

e IPEICTABIATh PE3YJbTAThl PEIICHUS 3a/1aud, SKCIEPUMEHTAa, UCCIEHOBAHUS,
MPOEKTA, CAMOCTOATENILHO BHIOMPATh (hOpMaT BBICTYILICHUS C YUETOM 3a7a4
MpEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPUY;

e IOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYyaJbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

e IPUHUMATh IE€JIb COBMECTHOW JIE€SITEIBHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM paboThl, pacmpeAessiTh BUIbI pabdOT, JOroBapuBaThCH,
00CyXIaTh MpoLecC U pe3yibTaT padoThl, 00001IaTh MHEHUSI HECKOJBKUX
JIIOACH;

e Y4aCTBOBATh B IPyNMoBbIX (hopmax paboThl (00CYXKIeHUsS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI M JIpyTW€), BBIMOJIHATH CBOIO YacTh palbOThl U
KOOPAWHUPOBATH CBOM JIEUCTBUA C JPYTUMH WICHAMU KOMAaHJbl, OI[CHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT MO  KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE yHUBeEpCAJIbHbIEe YUeOHbIE 1eiiCTBUS
Camoopranusanus:

¢ CAMOCTOSITEJTbHO COCTaBJIATh IUIAH, aJTOPUTM pelieHus 3aaauud (WM ero
4acTh), BBIOMpaATh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN UHTEJJIEKT:

e BJIAJIETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3ylsibTara
pelIeHrs MaTeMaTUYeCKOM 3a/1auu;

e IPEABUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh HpPH PEIICHUMU 3a/1auH,
BHOCUTh KOPPEKTHBBI B JIEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBHUE PE3YJbTaTa NESATEIBHOCTU IOCTABICHHON LEIU H
YCIOBUSIM, OOBACHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKEHUS LIeJIH,
HaxXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 KkJjacce OOydyalomUACs TMOJYYUT CIEAYIOIINE
peIMETHbIC PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BrimonHsATE, coYeTas YCTHbIE W TMHCHMEHHBIC MPHUEMBI, apUPMETHUECKUE
JIEHUCTBUSA C PAIIMOHATLHBIMU YHCIIAMH.

Haxonuth 3HaueHUs YKCIOBBIX BBIPAKEHUM, NPUMEHITh Pa3HOOOpa3HbIE
CrocoObl M TPUEMBI BBIYUCIICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC JTPOOHU.

[lepexoauTe OT OAHOW (QOPMBI 3aMHMCH 4YHCEN K Apyrou (mpeoOpa3oBHIBATH
JECATUIHYIO TPpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyIJsTh Yncna.

BBITTOMHATE TPUKUAKY W OIEHKY Pe3yJIbTaTa BBIYUCIICHHWM, OICHKY 3HAYCHUU
YHUCJIOBBIX BBIPAKECHUNA. BBIMOMHATH JEUCTBUS CO CTENEHSIMH C HATypaJIbHBIMU
MOKa3aTeJIIMH.

[IpuMeHATh TPU3HAKK JIETUMOCTH, Pa3IOKCHUE HAa MHOXXHTEIN HATypajbHBIX
YHCel.

PemaTe mnpakTHKO-OPUEHTHUPOBAHHBIC 3a/1add, CBS3aHHBIC C OTHOIICHUEM
BEIIMYMH, MPOMOPIMOHAIBHOCTHIO BEIIMYWH, TMPOIEHTAMHU, WHTEPIPETHUPOBATH
pe3yNbTaThl PEIICHUs 3a7a4 ¢ y4ETOM OTpaHWYCHUH, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBaTh alire0pandecKkyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSThH €€ B
MpOLECCe OCBOCHUS Y4eOHOro MaTepHuaia.

Haxomuth 3HadeHWsT OYKBEHHBIX BBIPAKCHUNM TMpU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrImonHATE mMpeoOpa3oBaHus IEJIOT0 BHIPAKCHHUS B MHOTOWICH MPUBEICHUEM
MO00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BrIonHAT, yMHOXXEHWE OJHOWIEHAa HAa MHOTOYJIEH W MHOTOWICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKHUTEIU C I[OMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXXMTEJNIS, IPYIIUPOBKU CIIara€MbIX, IPUMEHEHHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHnsaTs mpeoOpa3oBaHUsI MHOTOUYJICHOB JIJISl PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEATbHON MPAKTUKU.



Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypAJIbHBIMM IIOKA3aTEISIMU IS
peoOpa30BaHUsI BEIPAKECHUH.

YpaBHeHMS U HEPABEHCTBA

Pemiare nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSA IpaBUIIa
nepexo/ia OT UCXOAHOTO YPaBHEHHS K pABHOCUILHOMY eMy. [IpoBepsTh, sIBIsETCS 1K
YHUCJIO KOPHEM YPaBHEHHUS.

[IpumeHnsATh rpaduuecKkue METOJbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[logOupate mnpuMepsl TMap 4YUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOTO
YPaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IIOCKOCTH T'paHK JTUHEHHOrO ypaBHEHUS C JBYMS
MIEPEMEHHBIMU, MOJIb3YSICh TPadUKOM, IPUBOAUTEH IPUMEPHI PEILICHUS YPAaBHEHUS.

Pemats cucTeMbl IBYX JIMHEHHBIX YpaBHEHUH C JBYMS MEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CoctaBisiTh W pelarth JHMHEHHOE YPAaBHEHHWE WIM CUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 33J1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
34144 MOJYYECHHBIN pe3yJIbTar.

DyHKUUHA

N3o0paxkath Ha KOOPJUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3alUCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJIHWHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO  (YHKIMHA M3BECTHBIC 3aBHCHMOCTH  MEXIY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, IIE€HA, KOJHMYECTBO, CTOUMOCTD,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHune PyHKIIMU 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii Coco0 MTPEACTABICHHUS W aHalu3a WHGOpMAIIUH,
M3BJICKATh M MHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPadUKOB PEATHHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K xoniy oOyuenuss B 8 kiacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BIYMCJICHUS

Hcnonp30BaTh HadaJbHBIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN I CpaBHEHUS, OKPYTJIEHUS U BBIUMCIECHUHN, M300pakaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

[IpumensTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH
KBaJpaTHbIE KOPHH, HCIIOJIB3Yysl MPU HEOOXOMAMMOCTH KaIbKYJISTOP, BBITIOTHSITH



npeoOpa3oBaHusl BBIPAKEHHUM, COAEpXkKallMX KBaJpaTHbIE KOPHHU, HCHOJIb3YS
CBOMCTBA KOPHEHU.

Ucnonb3oBaTh 3amucu OONBIIMX W MAJIBIX YUCEN C TMOMOIIBIO JIECATUYHBIX
npo0eii u creneHelt yucna 10.

AJireOpandecKue BbIPaKeHUSA

[IpyuMeHATP MOHATHE CTENEHUM C LEJbIM  [OKAa3aTeleM,  BBINOJIHATH
peoOpa3oBaHusl BEIPAXKEHUHN, COIEPKAILUX CTEIEHH C LIEJIbIM IMOKa3aTelIeM.

BBINONMHATH TOXIECTBEHHBIE MPEOOPA30BaHUS PAlMOHATIBHBIX BBIPAXKCHUN Ha
OCHOBE NMPaBUJI ACHUCTBUHN HaJ MHOTOUJICHAMU U alreOpaniyecKuMu Apo0siMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHsaTh npeoOpa3zoBaHKs BhIPAXKEHUN IS PEIICHUS Pa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalUOHAIbHBIE YpPAaBHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPAaBHEHH C IBYMS IEPEMEHHBIMU.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIe C TPUMEHEHUEM I'paUUYECKUX MpeICcTaBICHUN (yCTaHABIMBATh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHHUsI, €CTTU UMEET, TO CKOJIBKO, U MPOYee).

[lepexoauThs OT ciOBeCHOW (OPMYIMPOBKH 3a7aud K €€ anredpandeckon
MOJEIM C TOMOIIBI COCTAaBJICHUSA YPABHEHHUS WJIM CHCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPaBHEHUS, OLICHKU, peliaTh
JMHECWHBIC HEPABCHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI, 1aBaTh rpaduuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUNHA

[ToHumaTe ¥ HMCHONIB30BaTh (PYHKIIMOHAIBHBIC TOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHUs), OINPEAENITh 3HAueHHEe (QYHKUUUA MO 3HAYEHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKIMU TI0 €€ rpaduKy.

Ctpouts rpaduku dJieMEHTapHBIX (YHKIIUA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, omucbIBaTh CBOICTBA YHCIOBOH (ByHKIMHI
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiyacce oOydarolmuidcsl TMOJYYHUT CIETYIOLINE
MpEIMETHBIE PE3YIIbTATHI:

Yucaa 1 BIYMCJICHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHUCIIA.

BoinonuaTe apudmMernyeckue ASUCTBUS ¢ pallMOHAIBLHBIMU YUCIAMH, COUYETas
YCTHbIE M MNHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMU
YU CIIAMHU.



HaxonuTth 3Ha4€HHMsI CTEIIEHEN ¢ LEIBIMU ITOKA3aTEJSIMU U KOPHEH, BBIYNCIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHHM.

OKpyrisiTe  IEMCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHBIE YPaBHEHUs, YPABHEHUS, CBOASIINECS K HUM,
MpOCTEUIINE APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemare cucTeMbl NBYX JIMHEHMHBIX YPaBHEHUM C JBYMsSI NEPEMEHHBIMHA U
CUCTEMBI [IBYX YPAaBHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemarp TekcTOBbIE 3a7aud  anreOpanyeckuM CIIOCOOOM € IOMOIIBIO
COCTABJICHHsI YPABHEHUS UJIV CUCTEMBI JIBYX YPAaBHEHHMN C IBYMs IEPEMEHHBIMH.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIE C IPUMEHEHHEM T'papuuecKuX MpeacTaBieHui (yCTaHaBINBATh, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUM PEIICHUs, €CJIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemarp nuHelHblE HepaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBAa, H300paxarhb
pELICHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C TOMOILIBIO
CHUMBOJIOB.

Pemars cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, 300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBath (yHKUMM H3y4eHHBIX BHUIOB. IlOKa3bIBaThb CXEeMaTHYECKU

pacrojoKeHHEe Ha KOOPAMHATHOMN IJIOCKOCTH rpadukoB GyHKIHHE Buga: Y = KX, y =
kx +b,y=kIx,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAUCHUI
K02 ((PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W u300paxarb CXeMaTHUYECKH TpaUKKd KBaIpaTHUUHBIX (YHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHN MO UX TpaduKam.

Pacrio3naBaTh KBaJpaTHUYHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucJi0BbIe NMOCIEA0BATEILHOCTH M IIPOrPeCCHH

Pacnio3HaBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO IPOrPECCUU IIPHU pa3HbIX
croco0ax 3a7aHusl.

BoimonHATe  BBIUMCIACHHS C  HCHOJb30BaHHMEM GopMyl N-TO  WieHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPeCcCHii, CyMMbI TIEPBBIX N UJICHOB.

N300paxaTh 4jeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IUIOCKOCTH.



Pematsb 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU TIOCIIEI0BATENBHOCTSIMH, B TOM UHCIIE
3aJaul U3 pPEaNbHOW JKM3HU (C HCIOJNB30BAHHEM KAalbKYJIATOPa, IHU(PPOBBIX

TEXHOJIOTHHA).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanmenoBann KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB u (undpoBbIe)
n/ Becer  Konrpoabusl  Ilpakruyecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e pabdoThbI
NPOrpamMmbl pecypcsl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUS.
1 25 1 https://m.edsoo.ru/7f415b
PanmonanbHbie 90
4yucna T
bu6mmoreka [IOK
Anreb
2 JIreOpantaeeict 27 1 https://m.edsoo.ru/7f415b
€ BBIpaKEHUS ”
VpaBHCHIS 1 bu6mmorexa [IOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA 90
Koopaunats! u bubnunorexa [JOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIUU 90
bu6nmoreka [JOK
[ToBTOpEenue n
5 6 1 https://m.edsoo.ru/7f415b
00001IeHNEe
90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0
I[MPOT'PAMME
8 KJIACC
N HanmenoBanun KoanuectBo yacos DJIeKTPOHHbIE
© e pa3zesioB u (mudposbie)
n/ Bcer Konrtpoabsnsl  IIpakTnuyeckn
TeM o0pa3oBaTe/bHbIE
I 0 e padoThbI e padoThbI
NMPOrpamMmblI pecypchl
1 Yucma u 15 Bbu6mmoreka [JOK
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

BBIYHCJICHHS. https://m.edsoo.ru/7f417af
KBanpatubie 8
KOpHU
Yucna u
BBIYMCIICHHUS. bubmuorexa [JOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417af
EJTBIM 8
IoKa3aTelieM
AnreOpandecku
& BEIDAXKCHHU, bubmuorexa [JOK
3 . 5 https://m.edsoo.ru/7f417af
KBangpaTubiit 8
TpEXUIICH
AnreOpandecku
- bubmuorexa [JOK
4 15 https://m.edsoo.ru/7f417af
Anrebpanyecka 8
s Ipo0b B
VYpaBHeHus u
HepaBeHCTBA. bubmuoreka [JOK
5 15 https://m.edsoo.ru/7f417af
KBanpatusie 8
ypaBHECHUS
VYpaBHeHus u
HepaBeHCTBA. bubmuoreka [JOK
6 13 https://m.edsoo.ru/7f417af
CucreMsl g
ypaBHEHUU h
YpaBHeHus U bubnuorexa [JOK
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
DyHKIHH. bubnnorexa [JOK
8 OCHOBHBIE 5 https://m.edsoo.ru/7f417af
MOHATHUSA 8
OYHKIHH. bubmuorexa [IOK
9 Yucnosbie 9 https://m.edsoo.ru/7f417af
GyHKIMH 8
ToBTopenue u but6mmorexa [IOK
10 6 https://m.edsoo.ru/7f417af
00001ICHIE g
OBIIEE
KOJIMYECTBO 102
YACOBIIO

I[TPOTPAMME



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

9 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne = HaummeHoBaHme
(undposbie)
n/ pa3aesioB U TeM Bcer  KoHTpOJbH IIpakTH4eck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 bie padoThI ue padoTsl
pecypcsl
Yucna n
bubmuoreka [JOK
BBIYHCIICHUS.
1 . 9 https://m.edsoo.ru/7f419
JleicTBUTENbHBIC
dos
qucia
YpaBHeHus U
HEPaBEHCTBA. bubnmoreka [JOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MePEMEHHOMN
YpaBHeHus U
HeDABCHCTEA bubmmoreka [JOK
3 P ’ 14 1 https://m.edsoo.ru/7f419
Cucremsl
y dos
ypaBHEHUM
VYpaBHeHMs U bubnnorexa [JOK
4 HEPAaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencra dos
bu6mmoreka [IOK
5 OyHKIIU 16 1 https://m.edsoo.ru/7f419
dos
YUucoBkie bu6mmoreka [JOK
6 MOCTIeIOBATEIBHOC 15 1 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHME,
oGoGmeHe bubnmnoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus
y dos
3HAHUU
OBIIEE KOJIMYECTBO
YACOBIIO 102 6 0

[TPOI'PAMME
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https://m.edsoo.ru/7f419d08
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