


HOACHUTEJBHASA 3AIIMCKA

AnreOpa sIBISIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUSA:
OHa O0eCTeYMBACT M3YyUYCHUE IPYTUX ITUCIUILIINH, KaK €CTeCTBEHHO-HAYyYHOTO, TaK M
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl MPOAOKEHUSI 00pa30BaHUs U B
MOBCEIHEBHON kKM3HU. Pa3Butue y o0Oyyarommxcs Hay4HbIX MPEACTAaBICHUN O
MPOUCXOXKJICHUM U CYIIHOCTH aireOpandeckux aOCTpakiMii, croco0e OTpaKeHUs
MaTeMaTUYeCKOM HAayKOM SBJICHHUA W TIPOIIECCOB B MPHUPOJEe U OOIIECTBE, POJH
MaTeMaTUYeCKOT0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHWHM M B MPAKTHKE CIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS W KAueCTB MBINLJICHUS, HEOOXOAUMBIX IS
ajanTalii B COBpeMEHHOM IudgpoBoMm oOmiectBe. M3ydyenue anredpbl obecrieunBaeT
pa3BUTUE yMEHHUS HaOI0aTh, CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHUSI, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM
JEUCTBUS ¥ BBIBOJABI, (opmynupoBaTh yTBepkaeHus. OCBOGHHE Kypca airedOpbl
o0OecreunBaeT pa3BUTHE JIOTHUECKOTO MBINIIEHUS OOYYaloIIMXCA: OHH HCIOJIb3YIOT
JNEyKTUBHbIE W HWHIYKTUBHBIE pacCyXAeHus, O000OIIeHHEe U KOHKPETU3AIHIo,
abcTparupoBaHue U aHayoruto. O0ydeHue anredpe npesanoaaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITEIILHON NIeATeTHOCTH O0YYalOIUXCsl, MOAITOMY CaMOCTOATEILHOE PEIICHHUE
3a/1ay SBISETCA peann3aluei AesTeIbHOCTHOTO MIPUHITUIIA O0yUICHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUMU:
«Hucna u BeIYMCIICHUS», «ANre0pandyeckue BbIpaKEeHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DOynkum». Kaxnas w3 3TUX COOEPKATEIBbHO-METOJUYECKUX JMHUM Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET M3YUEHHSI Kypca, B3aUMOJCHCTBYS C APYTMMH €ro JUHUSMU. B
X0JI€ M3YUCHMs] Yy4EOHOTO Kypca OOydYaronuMcsl MPUXOJUTCS JIOTMYECKU PaCCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA S3bIK. B CBSI3M € 3TUM B MNpOrpaMmy
yueOHOTro Kypca «Aredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTUKH, ITPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro O0Opa3oBaHUS M  CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYyYalONMMHUCA OCHOB YHHUBEPCAJIBHOTO MAaTeMaTHYECKOTO  S3BIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTHIO YUeOHOI0 Kypca «ANredpay sBIsETCS
€ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve nuHUU «Yuciaa U BBIYUCIEHUSD CIIYKUT OCHOBOM ISl TalIbHEUIIIETO
M3Y4YCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYalOmUXCs JIOTHYECKOTO
MBIIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS  aIrOPUTMaMH, a TaKKe
OPUOOPETEHUIO TMPAKTHUYECKMX HABBIKOB, HEOOXOIUMBIX [JIsi IMOBCEIHEBHOW JKHU3HHU.
Pa3BuTHe MOHATHSA O 4YKCIIE Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHHUs CBSI3aHO C
paIMOHAIBHBIMA U HPPAIIMOHATLHBIMU YHUCIaMH, (OPMUPOBAHUEM IIPEACTABICHUA O
JNEUCTBUTEIBLHOM UYHCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOW JTUHUM OTHECEHO K CPEIHEMY
o0111eMy 00pa30BaHMUIO.

Conepxanue AByX ainreOpanvyeckux JTUHUN — «AJredpanueckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOyHaronIuXcs
MaTeMaTU4YECKOTo anmapara, HeOOXOAMMOTO /IS PEIICHUS 3a/1a4 MaTEMaTUKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ahady. Ha ypoBHE OCHOBHOro oOIEro



oOpa3oBaHMsl y4eOHBIM MaTepual TPYNIUPYETCs BOKPYT PAlMOHAIBHBIX BBIPAKCHHI.
Anre6pa JE€MOHCTPUPYET 3HAUEHME MaTEMaTHKU KakK S3bIKa IS TOCTPOCHHS
MaTeMaTHYECKUX MOJIETICH, ONMCaHus MPOIIECCOB U SIBJICHUI peaiabHOro Mupa. B 3amaun
oOyueHus anredpe BXOAAT TakKe JalbHEHIIIee pa3BUTHE allTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOMMOTr0, B YAaCTHOCTH, [IJII OCBOCHHSA Kypca HWH(MOPMATHKH, W OBJIAJCHHE
HaBbIKAMHU JEIYKTUBHBIX paccyxnaeHuid. I[IpeoOpazoBanue CUMBOJIBHBIX (hopm
CIOCOOCTBYET pPa3BUTHIO BOOOpaXEeHHsI, CIIOCOOHOCTEN K MaTEMaTHUYE€CKOMY TBOPUECTBY.

Copepxanne (QyHKIMOHAIBHO-TpAPUUECKONH JIMHUM HAIEJCHO Ha TMOJTyYCHHE
oOydJaromuMuUCsl 3HAaHUK O (YHKIUAX KaK BaKHEHIIEH MATeMaTHUYECKOW MOMETH IS
OMHCAaHUS W HCCIEAOBAaHUSA PA3HOOOpPA3HBIX IMPOLIECCOB M SIBICHUN B MNPUPOAE U
obmiectBe. M3yuenue Mmarepuana CrHOCOOCTBYET Pa3BUTHUIO y OOYyYarOUIMXCS YMEHUS
HCIIOJIb30BaTh Pa3JIMYHbIC BHIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpapuueckre, BHOCUT BKIaJ B (pOpMHUpOBAHUE MPEACTABICHUN O pOJH
MaTeMaTHKH B Pa3BUTHH IUBUIU3AIIMN U KYJIbTYPHI.

CornacHo yueOHOMY MiaHy B 7-9 kjaccax m3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CJEAYIOIINE OCHOBHBIE pa3ienbl coaepkanus: «Yucaa u
BBIUMCIICHUS», «AJTeOpandecKue BBIPOKEHUS», «YpaBHEHUS W  HEPABEHCTBAY,
«DYHKIUW.

Ha usyuenne yueO6HOrOo Kypca «Anreopa» orBoautcs 306 gyacos: B 7 kiacce — 102
yaca (3 Jaca B Henento), B 8 kinacce — 102 vaca (3 yaca B Henento), B 9 kiacce — 102 gaca
(3 gaca B HezemIO).



COIAEPKXAHUE OBYUYEHUASA

7 KIIACC

Yucuaa 1 BbIYMCICHUSA

Jpobu 0OBIKHOBEHHBIE U JECSTHUUHBIE, TIEPEX0] OT OAHOU (OpMBI 3amucu Apoden K
npyrou. IloHATHME panMOHAaIBHOrO YMCIA, 3alUCh, CPABHEHUWE, YIOPSAOYNBAHUE
palMOHAIbHBIX YHucel. ApUPMETHYECKHE JEHCTBUS C PAalUOHAIBHBIMM UHCIIAMHU.
Pemenue 3a1ay u3 peajabHON NPAKTUKY HAa YaCTH, HA APOOU.

Crenenp ¢ HaTypaJIbHBIM MOKa3aTeJeM: OnpeeieHne, npeodpa3oBaHue BhIPaKEHUIN
Ha OCHOBE OIpeNesIeH s, 3anuch OONbIMX uncend. [IpoueHTsl, 3anuch IPOIEHTOB B BUJIE
Apodu U a1podu B BUAE NPOLEHTOB. Tpu OCHOBHBIE 337aUl HA IPOLEHTHI, PEIICHUE 3a/1a4
U3 peajbHOU NPAKTHKHU.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PAa3JIOKEHUE HA MHOXHUTEIHW HaTypaJbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi 1 0OpaTHAas MPOMOPLMOHAIBHOCTH.

AJsireOpandecKue BbIPAKEHUS

IlepeMeHHBIE, 4YHMCIIOBOE 3HAYCHHUE BBIPAXKECHHUS C INEpPEeMEHHOW. JlomycTumble
3Ha4YeHUsl IepeMeHHbIX. lIpencraBneHue 3aBUCMMOCTM MEXKAY BEJIMYMHAMU B BHJIE
dbopmyinbl. Boeruncnenuss mo ¢opmynam. I[IpeoOpa3oBanHne OyKBEHHBIX BBIPaKECHUH,
TOKJIECTBEHHO paBHbIC BBIPAXECHHs, MpaBUjia MpeoOpa3oBaHUs CyMM U TNPOU3BEACHHIA,
IIpaBUJIa PACKPHITHS CKOOOK U MPUBEJAEHUS MOJOOHBIX ClIaracMblX.

CBoJiCTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl u MHoOrowieHol. CreneHb MHorowieHa. ClOXeHUE, BBIYUTAHHUE,
YMHOXXE€HHE MHOIo4jaeHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHUSA: KBaapaT CyMMBbI U
KBaapar pasHocTH. PopMmyrna pasHOCTH KBaApaToB. PasiokeHWe MHOIOYJICHOB Ha
MHOKHTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, NpaBHJia MpeoOpa3oBaHHUs  ypaBHEHHS,
PABHOCHJIBHOCTb YPABHEHUM.

JluHerHOe ypaBHEHUE C OJTHOM MEPEMEHHOM, YUCIIO0 KOPHEN JIMNHEWHOTO YPABHEHUS,
pelIeHue TMHENHBIX ypaBHeHUH. COCTaBIIEHHE YPAaBHEHHH 110 YCIOBHIO 3a7a4d. Pemenue
TEKCTOBBIX 33/1a4 C IIOMOIIBK YPABHEHUM.

JluneiiHoe ypaBHEHHE C JABYMsS IepeMeHHbIMH U ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHHWI C ABYyMs NEpPEMEHHBbIMH. PelieHue cUCTeM ypaBHEHHU CIOCOOOM
[OJICTaHOBKH. [IprMepshl perenus TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

DyHKUNHA

Koopaunara Touku Ha npssmout. Yucnosele MpoMexyTKH. PaccTosHue mexay aByms
TOYKaMH KOOPJAWHATHOU MPSIMOM.

[TpsimoyronbHast cucreMa koopauHaT, ocu OX n Oy. Abcuucca U oparHaTa TOYKU Ha
KOOpAMHATHON miiockocTU. Ilpumepsl rpaduxoB, 3amaHHbIX (opmynamu. YreHue
rpadukoB peanbHbIX 3aBucuMocTed. [lonstue Qynkumu. I'paduk ¢yHkmuu. CpolicTBa
byukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk ¢ynkmuum y = [x|. ['paduueckoe
pEeLICHNE JTMHEWHBIX YPABHEHUU M CUCTEM JIMHEHUHBIX YPABHEHUN.



8 KUIACC

Yucaa v BBIYUCTCHUS

KBanpatnsiii kopenb u3 yncina. [lonstue 06 uppanmoHanbHOM yucie. JlecsTuuHbie
npuOIKEHUs. UpPAlMOHANBHBIX uncen. CBONCTBA apuMETUUECKUX KBaJIPaTHBIX KOPHEH
U HUX TMPUMEHEHHE K MpeoOpa30BaHUIO YHUCJIOBBIX BBIPAKEHUH U BBIYHCICHUSIM.
JleMCTBUTENIBLHBIE YHCIIA.

Crenenb ¢ 1enpIM nokasateneM U e€ cpoiicTBa. CtaHaapTHas 3alUCh YUCA.

AJireOpandecKue BbIPAKEHUS

KBagpaTHbiil TpEXUIIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIN.

Anre6panueckas apoos. OCHOBHOE CBOMCTBO ajiredpaunyeckoit npodu. CroxeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJICHHE aaredpanyeckux Ipobeil. PainoHanbHble BIpaXKeHUs U
uX npeoOpa3oBaHUe.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUN, CBOISIIIMXCS K JIMHEWHBIM M KBaJparHbIM. [Ipocreuinue
ApOOHO-pallMOHANIbHBIE YPAaBHEHUS.

['padmyeckas uHTEepHpeTalnus YpaBHEHUHW C JABYMsS TMEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUU C IBYMs IEpeMEHHBbIMU. [IpuMephl peleHuss CuCTeM HEIMHENHBIX
YPaBHEHH C IBYMS IEPEMEHHBIMMU.

Pelienne TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucnoBble HEpaBEHCTBA W MX CBOMCTBA. HEpaBEHCTBO C OAHOW NIEPEMEHHOM.
PaBHOCMIIBHOCTh HEpPaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOW MEpeMeHHOM. CHCTEMBbI
JIMHEWHBIX HEPABEHCTB C OJHOU NEPEMEHHOM.

DOyHKIUU

[lonste ¢ynkmuu. OONacTh oOmMpeAeNeHUuss U MHOXKECTBO 3HAYCHHMH (DYHKIIHH.
CrnocoOsI 3a1anust GyHKITUH.

I'paduk dpyukiuu. Urenue cBoiicTB GpyHKumu mo e€ rpaduky. [Ipumepsl rpadukos
(GyHKLMIA, OTPa)KaIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMU, OMKUCHIBAIOIINE MPSIMYIO U OOpaTHYIO MPOIMOPIIMOHATIBHBIE 3aBUCUMOCTH,
nx rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pelieHune ypaBHeHNI 1
CUCTEM YPaBHECHUM.

9 KUIIACC

Yucaa v BBIYUCTCHUS

PannonanbHbpie  4YKclia, HppalMOHAIbHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHbIE
JeCATUYHbIE ApoOM. MHOKECTBO JNEHCTBUTENBHBIX YHCEIN, JACUCTBUTENIbHBIE YMCIIA KaK
OecKOHEUYHbIE JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEINIBHBIX YUCET U KOOPIUHATHOU HPSIMOM.

CpaBHEHHME  [I€HCTBUTENIBHBIX  YHCEI, apudmeTnyeckue  JEHCTBUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00BEKTOB OKPYXAIOLIET0 MUPA, JJIUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpE.



[Tpubmmk€HHOE 3HAUECHUE BEIUYUHBI, TOYHOCTh NpUOmmKeHusi. OKpyriaeHHe YUCel.
IIprkuaka u OLeHKa PE3yIbTaTOB BBIUYNCICHHM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHoe ypaBHEeHUE. PellieHre ypaBHEHN M, CBOAAIIMXCA K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUMN, CBOISAIIMXCA K KBAaJpPaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUMM TpETbe U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHMiIl. PelieHune TEKCTOBBIX —3ajad
anreOpanyeckuM METOA0M.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMH U €r0 rpaduk. Perenne cuctemM ABYX JIMHEWHBIX
YPaBHEHUH C IBYMs IIEpEMEHHBIMU. Pellienne cucTem AByX ypaBHEHHU, OJTHO U3 KOTOPBIX
JUHEWHOoe, a Jpyroe — BTopod creneHd. ['paduyeckas WHTEpHpeTalUs CHUCTEMBI
YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 aare0panyeckKuM crocoooM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OJHOM NTEPEMEHHOM. Pelenne cucrem JTMHENHbIX
HEpaBEeHCTB ¢ ojHOM mepeMeHHoM. KBanpatHele HepaBeHcTBa. ['paduueckas
UHTEPIPETALNsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DyHKUNHA

KBanpatuunas ¢yHkuus, e€ rpaduk u coiictsa. [lapaboria, KoOpAMHATHI BEPLIMHbI
napaboJibl, 0Cb CHMMETPHUH MapaloJIbl.

I'padukn byskmmit: y = kx, y =kx + b, y=k/x, y =x3, y = Vx, y = [x| , u ux
CBONCTBA.

YucaoBbie M0CJIe10BATEILHOCTH U IIPOIPecCHH

[loHsiTME  YMCIOBOW  MOCHEAOBATENIBHOCTU.  3aJaHME€  IOCJIEJO0BATEIbHOCTU
pEKyppeHTHOM GopMyIoil u popmynoi N-ro dieHa.

ApudpmeTrnueckas U reoMmerpuueckas nporpeccur. PopMynbl  N-ro  4ieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOrPeECCHi, CyMMBbI IIEPBBIX N UJIEHOB.

N3obpakeHne 4ieHOB apu(pMETUUECKON U TEOMETPUIECKON MPOTPEeCCUil TOUKaMH Ha
KOOPJIMHATHOM IJIOCKOCTH. JINHENHBINA U SKCTIOHEHIUANBHBIN poCT. CI0KHBIE NPOLEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHUSI MPOrpaMMmbl y4eOHOro kypca «Anredpa»
XapaKTepU3yrTCA:

1) maTpuoTHyYecKoe BOCIUTAHHE:

MPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSAIIEMY POCCHUICKONM MaTEMaTUKH,
LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHUSIM POCCHUMCKUX MAaTEMATUKOB U POCCUUCKOU
MAaTeMaTUYECKOM IIKOJbI, K HMCIIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrUX HayKax W
NPUKJIAJAHBIX cepax;

2) rpa;KaIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA M peaju3allid ero mpas,
MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SBJICHUW, TPONEAYp TpakJIaHCKOro oOmecTBa (HampuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXXJEHHUIO O3TUYECKUX NPOO0JIEeM, CBSI3aHHBIX C MPaKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX
MIPUHIIUIOB B AEATEIbHOCTU YYEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE yYaCTHE B PELICHUU MTPAKTUUYECKUX 3a/1a4 MATEMATUYECKOM
HAIpPAaBIEHHOCTH, OCO3HAHUEM BaXHOCTU MaTEMaTHUECKOro o0pa3oBaHUs Ha MPOTKEHUU
BCEH OKM3HU JJS YCHEHIHOW NpO(EeCCHOHATBHOW JEATENIbHOCTH U Pa3BUTHUEM
HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM WHAMBHUAYAIbHON
TPAaeKTOpPUM OOpa30BaHUs M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
00111eCTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K AMOILIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MaTEMATHYECKHUX
OOBEKTOB, 3a/ay, pEIICHUW, PACCYXKICHUH, YMEHHMIO BHUIETh MaTEMaTUYECKUE
3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUA:

OpUEHTALEN B JIESITEIIbBHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEJICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMAaHUEM
MaTEMaTUYECKON HayKW Kak c(epbl 4eTOBEUYECKOM AESITeIbHOCTH, TAOB €€ pa3BUTHUS U
3HQUUMOCTH JUISl Pa3BUTUS LMBWIM3ALMHK, OBJAJACHUEM A3bIKOM MaTEMaTUKU U
MAaTeMaTUYECKONU KYJIbTYpPOU KaK CPEACTBOM MO3HAHMS MHUPA, OBIAJACHUEM IIPOCTEUILIUMU
HaBBIKAMH HCCIIEJOBATENBCKOMN IESITEIIbHOCTH;

6) d¢usuyeckoe BocnuTaHue, GOPMHUPOBAHME KYJbTYPbl 3A0POBbA U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO NMPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO 370pPOBbS,
BEJICHUS 3JI0pOBOro oOpa3a XU3HU (3I0pOBOE NHTAaHHE, COATAHCHPOBAHHBIN PEXUM
3aHATUN U OTIbIXA, pEryyspHas (u3nyeckas akKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABbIKA
pedaexcun, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa APYyroro 4ejJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:



OpPUEHTALIMEd HA MPUMEHECHUE MATEMAaTUYECKUX 3HAHUM I PEUICHUs 3a1ad B
00JJaCTH COXPAHHOCTH OKpY)Kalollehd cpenbl, IUIAHUPOBAHUS TMOCTYIKOB U OLEHKH HX
BO3MOXHBIX MMOCJIEICTBHUI /I OKPYKAIOIIEH Cpelibl, 0CO3HAHUEM TJI00AIbHOTO XapaKkTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHMUS;

8) apanTanusa K U3MEHSIOUIUMCS YCJIOBUAM COLUAIBHON U IPUPOJAHON Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YEpe3 IPAKTHYECKYI0 IEATEIIbHOCTb, B TOM YHUCJIE YMEHHUE
VUUTHCS Y JAPYTHUX JIIOACH, MpuoOpeTaTh B COBMECTHOW JCATEIHHOCTH HOBBIC 3HAHUS,
HABBIKM U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOAMMOCThIO B (JOPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4uciie (GOPMYITHPOBATH
UJIeH, MOHATUA, TUOTE3bl 00 O0OBEKTAX M SIBJICHHUSIX, B TOM YHUCJE paHEE HEU3BECTHBIX,
0CO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHKD CHUTYalHUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U
nencTBud, GOpMyIUpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Bba3oBble JJornueckue J1eicTBHA:

e BBUBISTH M XapakTepU30BaTh CYIICCTBEHHbIE MPU3HAKA MAaTEMaTHYECKHUX
O00OBEKTOB, TOHSATUH, OTHOIICHWA MEXKIy MOHATUAMH, (HOPMYIUPOBATH OIMpPEACICHUS
MOHSITUH, YCTAHABIMBATH CYIICCTBEHHBIM NpPH3HAK KIACCH(PUKAIMKA, OCHOBAHUS IS
000011IeHHs U CPABHEHMUSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3A;

e  BOCHpPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKJIEHUSA: YTBEPIUTEIbHBIC
Y OTpHUIIaTEIbHBIC, CIUHUYHBIC, YACTHBIC U 00IIINE, YCIOBHBIC,

e  BBIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEUHUS B
(dakTax, JTaHHBIX, HAOIIOJEHUSAX U YTBEPXKICHUSX, TIPEJIaraTb KPUTEPUU J1JIs1 BBISIBIICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

e  JenaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX
YMO3AKJIIOUCHUH, YMO3aKJIFOUYECHHUH 110 aHAJIOTUH;

e  pa3bmparh JOKA3aTEeIhCTBA MATEMATHUECKUX YTBEPXKICHUU (TIPsIMBIE ©  OT
MIPOTUBHOTO), MTPOBOJIUTH CAMOCTOSITEJIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA MaTEMaTHUYECKUX
(akTOB, BBICTpaWBaTh AapPryMEHTAIIMIO, MPUBOAUTH TMPUMEPbl W  KOHTPIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

e  BBIOHWpaTH croco0 perieHus ydeOHOHM 3amauu (CpaBHUBATH HECKOJIBKO BapHaHTOB
perieHus, BrIOMpaTh HanbOoJiee MOIXOIANIUN C y4ETOM CaMOCTOSITEIIBHO BBIJCICHHBIX
KPUTEPHUER).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA.

e  UCIOJB30BaTh BOMNPOCHl KaK HKCCJENOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTh BOMPOCHI, (HUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMy, CaMOCTOSTEIHHO
yCTaHABJIMBATh MCKOMOE W JIaHHOE€, (POPMHUPOBATh TUIOTE3y, apryMEHTHUPOBATh CBOIO
NO3ULINI0, MHEHUE;



e  MPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IJIaHY HECJIOKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHKE M0 YCTAHOBICHUIO OCOOEHHOCTEW MaTeMaTHYECKOTO 0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

e  CAMOCTOSATETHHO (OPMYNIHPOBATH OOOOIICHWS ¥ BBIBOJIBI 1O PE3yJIbTaTaMm
MPOBEAEHHOTO HAOMIOACHUS, HCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTH MOJyUEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIICHUI;

e  TMPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATH
MIPEATOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e  BBIIBIATH  HENOCTATOYHOCTh HW  W30BITOYHOCTH  WH(POpPMAIUM,  JTAHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a]a4H;

e  BbIOMpaTh,  aAHANM3UPOBATH,  CHCTEMATH3UPOBaTh W  HHTEPIPETUPOBATH
UH()OPMAITHIO PA3TUYHBIX BUOB U (OPM MPEACTABICHHUS;

e  BwIOUWpaTh GoOpMy TpencTaBiieHUs WHPOPMAIMKA W WLIIOCTPUPOBATH pEIIacMbIC
3a/layu CXeMaMu, IuarpaMmmMaMu, HTHOU rpauKkoi U uX KOMOMHALIUSIMU;

e  OLIGHUBATh HAJAE&KHOCTh MH(MOPMAIUMU MO KPUTEPUAM, MPEIJIOKEHHBIM YUUTEIEeM
WK CPOPMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

e  BOCHPUHHUMATh W (OPMYIHPOBATH CYXKACHUS B COOTBETCTBHU C YCIOBUSAMH H
HEeIsIMU OOILIEHUs, CHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHHS] B YCTHBIX U
NUCBbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO XOAY pEUIeHUs 3aJaud, KOMMEHTHPOBATH
IIOJIyYEHHBIA pe3yJIbTarT;

e B XoA€ OOCYXIEHHsS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
MpoOJIeMBbI, pelIaeMoOil 3a/ayi, BHICKA3bIBaTh HWJCH, HAICJICHHBIC HA TIOWCK DPEIICHHSI,
COMOCTAaBIIATbh CBOM CYXKJEHHUS C CYXKICHUSIMH JPYrMX YYaCTHUKOB JHaliora,
oOHapy>XMBaTh pa3jiu4yve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (dopme (opMyIHpoBaTh
pa3Horjacus, CBOM BO3PAKEHUS;

e  TPENCTABIATH pE3YJAbTAThl PEIICHUS 3a7a4d, DSKCIEPUMEHTA, HCCICIOBAHMS,
MIPOEKTa, CAMOCTOSITENIbHO BHIOMPATh (hOpMAT BBICTYILJICHUS C YYETOM 3aJ1ay MPE3CHTALNH
1 0COOEHHOCTEN ayAUTOPUY;

e  TMOHMMATH M MCHOJB30BATHh MPEUMYIIECTBA KOMAaHIHON U UHAUBUAYAJIbHON PabOTHI
P PEIIEHNUN Y4eOHBIX MaTEeMAaTUUECKHX 33]1a4;

e  TMPUHUMATH I1I€TTb COBMECTHOW JESITENIBHOCTH, IUIAHUPOBATh OPTAHHU3AIUIO
COBMECTHOI paboThI, pacnpeaesTh BUAbI padoT, J0roBapuBaThCs, 00CYKIATh MPOIECC U
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;

e  yuUacTBOBaTh B TpPYMNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE€ IMITYPMBI U JAPYTHE), BBHITIOJHATH CBOIO YacTh PaOOTHl M KOOPJAUHUPOBATH CBOU
JEUCTBUS C IPYTUMU 4Yje€HAMU KOMaHJbI, OIEHWBATh KaU4e€CTBO CBOETO BKJIa/Ja B OOIIHIA
OPOIYKT MO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

e  CAMOCTOSITEIILHO COCTABJISATH IUIAH, AJITOPUTM PEIICHUS 3a7aud (WA €r0 YacTh),
BBIOMpATh CHOCOO penieHusT ¢ y4€TOM MMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHHH C Y4ETOM
HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJJIEKT:

e  BIAACTh cCHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISL TMpolecca M pe3ynbrara
pEIIeHNs MaTEMaTUIECKOM 3a/1a4H;

e  TMPEABHIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpH PEUICHUH 3ajauHu,
BHOCHTH KOPPEKTHBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAWIECHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e  OIICHUBATh COOTBETCTBHE pe3yJbTaTa JCATEIPHOCTH TIOCTABICHHOW TIENH W
YCIOBHSIM, OOBSCHITh TPUYMHBI JOCTYDKCHHUS WM HEJOCTIDKCHHS 1€, HaXOIUTh
omuOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHuss B 7 kiacce 00Oy4arolUiicsl MOJYyUUT CIEAYIOLIUE MPEIMETHBIE
pe3ynbTaThl:

Yucaa 1 BBIYUCTCHUSA

BoinonusaTe, couerast yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETUUECKHUE TEHCTBUS C
palMOHAIBHBIMU YUCIIAMH.

HaxoauThs 3HaueHUs YUCIIOBBIX BBIPAKEHUM, IPUMEHSTh pa3HOOOpa3HbIe CLIOCOOBI U
OpUEMBI BBIUMCIICHUS 3HAUYE€HUM APOOHBIX BBIPAKEHUH, COAEPMAIIUX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonute OT omHOM (OPMBI 3amUCH YKCEd K ApPYyroil (mpeoOpa3oBbIBATH
JAECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JIECITUIHYIO JPOOB).

CpaBHMBATh U YIOPSIA0YUBATH PAMOHAJIBHBIC YHCIIA.

OKpyTasTh YuCIIa.

BBINONHAT, TPUKUAKY W OLEHKY pEe3yJibTaTa BBIYHUCICHUM, OLIEHKY 3HAYEHUU
YUCJIOBBIX BBIPQXXCHUM. DBBINOIHATE NEUCTBUSA CO CTENEHSMH C HaTypaJbHBIMH
[IOKAa3aTeJIIMH.

IIpuMeHATH NPU3HAKYU ACIMMOCTH, PA3JIOKEHUE HA MHOKUATEIN HATypaIbHbIX YUCEIL.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBA3aHHBIE C OTHOLIEHUEM BEJIUYMH,
MIPONOPLUUOHAIBHOCTHIO BEJIUYHMH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThI PEILICHUS
3aJ1a4 ¢ y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

AJuireOpandecKue BbIPAKEHUS

Hcnonb3oBath anreOpanyecKkyl0 TEPMUHOJOTHIO M CHUMBOJIMKY, MPUMEHSITH €€ B
MpOLIECCE OCBOEHUS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHMs: OYKBEHHBIX BBIPQXEHUHM NPU  3aJaHHBIX 3HAYCHMSX
IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAKEHUS B MHOTOWIEH IPUBEACHUEM
MOJIOOHBIX CJaraeMbIX, paCKphITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJTHOWIEHAa HA MHOTOWIEH W MHOTOWIEHA Ha MHOIOYJIEH,
IPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcCyIecTBIATh Pa3I0KEHHE MHOTOWICHOB HA MHOYKUTEIN C MOMOIIBIO BBIHECEHUS
3a CKOOKM OOIIEr0 MHOMKUTENs, TPYIIUPOBKU CJIaraéMblX, HPUMEHEHUA (OpMyI
COKPAILEHHOI'O YMHOKCHHSI.

[IpumensaTh npeoOpa3oBaHUsI MHOTOWICHOB /JIsS PEIICHUS Pa3IWYHBIX 3a7ad U3
MAaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTHUKHU.

Hcnons30BaTh CBOWMCTBA CTENEHEHM C  HATypAJIbHBIMU  IIOKA3aTeJIMU Ui
peoOpa30BaHusl BbIPAXKEHUII.

YpaBHeHHs U HEPABEHCTBA

Pemars mMHENHBIE ypaBHEHUs C OJHOW IEPEMEHHOM, IPUMEHSS IIPaBUJIa Mepexoaa
OT UCXOJTHOTO YPAaBHEHHUs K PABHOCWIBHOMY eMy. [IpoBepATh, SIBIAETCS M YMCI0 KOPHEM
YpaBHEHHUS.

[IpumensTh rpaduyeckue METOAbl IMPH PELICHUU JMHEHHBIX ypaBHEHUH M HX
CUCTEM.

[TonGupath mpuUMepsl Map YUCEN, SBISIOUIUXCA PEIICHUEM JIMHEHHOTO YPaBHEHHS C
IBYMS IEPEMEHHBIMU.

CrpouTs B KOOpJMHATHOM IUIOCKOCTH IpadUK JIMHEHHOTO YPAaBHEHUS C JBYMs
IEPEMEHHBIMMU, M0JIb3YSCh T'Pa(UKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.

Pemars cucTeMbl IBYX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisATh U pelaTh JUHEWHOE YPaBHEHUE WIM CUCTEMY JIMHEMHBIX YPABHEHUH 110
YCIIOBHIO 33/1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33]1a4y ITOJTYYEHHBIN
pe3yJbTar.

DOyHKIUU

N300paxkaTh Ha KOOPJWHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3allUCHIBATh YHUCJIOBBIC IPOMEXKYTKH Ha
aJIreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU O 33JaHHBIM KOOpPJIWHATaM, CTPOUTH
rpaduku muHeHbIX QyHKuniA. CTpouTs rpaduk QpyHKINUU y = |X|.

OnucelBaTh ¢ MOMOIIBIO (YHKIUH H3BECTHBIE 3aBUCHUMOCTH MEXy BEIMYMHAMU!
CKOPOCTb, BpEMsl, PACCTOSHHUE, II€HA, KOJHWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HaueHre GyHKIUHU MO 3HAYCHHIO €€ apryMeHTa.

[lonumarps rpaduueckuid crmocod® MpEACTaBICHUS W aHAIW3a HMHQOPMAIIHH,
U3BJIEKATh M UHTEPIPETHPOBATH MHPOPMALUIO M3 I'paUKOB peajbHBIX IPOLECCOB U
3aBUCUMOCTEH.

K xoniy o0yuenus B 8 kiacce oOy4aroniuiicsi mogyduT CIAEAYIOUINE MpeIMETHBIC
PE3yJbTaTHhI:

Yucaa v BbIYMCICHUSA

Hcnonbs30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHUCEI
JUI CPaBHEHHUs, OKPYIJIEHMsI W BBIYUCICHUHM, H300pa)kaThb JEHCTBUTENIbHBIE 4MCIIA
TOYKAMH Ha KOOPAMHATHOMN IPSIMOM.

[IpumensTh OHSATHE apU(YMETUIECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHM, HCIIOJIb3Yysl INpPU HEOOXOAMMOCTH KaJbKYyJATOp, BBINOJHATH MPeoOpa3oBaHUs
BBIPAKECHUMN, COIEPKALIMX KBAJAPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.



Hcnonb30Bath 3anucy OONBIIMX U MaJbIX YHCEN C MOMOIIBIO IECATUYHBIX ApoOe u
crernenent uncia 10.

AJuireOpandecKue BbIPAKEHUS

[IpyMeHsSITh MOHATHE CTENEHHU C LEJIbIM MOKa3aTeleM, BBIMOJIHITh IpeoOpa3oBaHus
BBIPAKXEHNN, COAEPKAIIMX CTENIEHU C LEIIbIM [IOKA3aTEIEM.

BbINONHATE TOXAECTBEHHBIE MMPE0oOpa30BaHMS PALMOHANBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWJI ACHCTBUI HAJ MHOTOUJIEHAMH U ajreOpandecKuMu Jpo0siMu.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumensTs npeoOpa3oBaHUs BBIPAKECHUN [JIs1 PEUICHHsS Ppa3IUYHbIX 33734 U3
MAaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewlare nuHeEVHBIE, KBagpaTHbIE YpPaBHEHUS M palMOHAJIBHBIE YpPABHEHWS,
CBOJISILIIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMSI IEPEMEHHBIMH.

IIpoBOaUTE NPOCTEMIIME WUCCIENOBAHUS YPABHEHWM W CHCTEM YPAaBHEHUH, B TOM
qyycie C MpUMEHEHHWEeM rpaduyecKux TMpejcTaBiIeHu (ycTaHaBIMBaTh, HUMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUMN PEIICHUs], €CITU UMEET, TO CKOJIbKO, U MpoYee).

[TepexoauTh OT clOBeCHON (DOPMYIHPOBKHU 3a7a4yu K €€ anredpandyeckorl MOAeIH C
IIOMOILBIO COCTAaBJIEHUS YPaBHEHUS WJIA CHUCTEMbl YPAaBHEHMI, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M ITOJyYECHHBIA PE3yJIbTar.

[IprMeHSATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, PEIIATh
JUHENHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOM W MX CHUCTEMbI, J1aBaTh I'paUUECcKyIo
WJUTIOCTPALIMIO MHOYKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lorumaTe W WCMONB30BaTh (YHKIMOHAIBHBIE TIOHSATHS ¥ S3BIK  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUEHHUS ), ONIPEIETATh 3HaUeHHE (PYHKIIMHU M0 3HAYEHUIO apryMeHTa,
OTPEICNIATh CBOMCTBA QYHKIIMH 110 €€ rpaduKy.

Crtpouts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:

y =k/x, y =x2,y = x3,y = |x|, y = VX, OIHCBHIBATh CBOHCTBA YHCIOBON (DYHKIHH IO
e€ rpaduky.

K koHiy o0yuenus B 9 kyacce oOy4aroniuiicsi MOgy4YuT CIEAYIONIME MPEAMETHBIE
pPE3yJbTaTHhI:

Yucaa v BBIYUCTCHUS

CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHaTh apudMeTnyeckue JEeUCTBHUS C pallMOHAIBHBIMU YHUCJIaMH, coueTras
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIYUCIEHUS C UPPALMOHAIbHBIMUA YHCIIAMU.

HaxoauTe 3HaueHMs CTENEHEW C LEJbIMU ITOKA3aTeNsIMU W KOPHEH, BBIUYUCIATH
3HAYEHUSI YUCTIOBBIX BBIPAKECHUIA.

OKpyTJIsTh 1EUCTBUTENbHBIC YMCIIA, BHIMOIHATh TPUKUIKY PE3yIbTaTa BIUUCICHUM,
OILIEHKY YMCJIOBBIX BBIPAYKCHHUI.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHEWHbIE W KBaJ[paTHBIE YpPAaBHEHUS, YPABHEHHS, CBOJISIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHATFHBIE YPABHEHUS.

Pemats cucteMbl ABYX JUHEUHBIX YPABHEHUU C JBYMsI MEPEMEHHBIMU U CHUCTEMBI
IBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISAETCA JIMHEUHBIM.



Pemarph TexkcTOBBIE 3aauM aireOpandeckuM CIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOOUTE NPOCTEMIINE HUCCIENOBAHUSA YPABHEHHM U CHUCTEM YPAaBHEHUH, B TOM
9yucjie C TpUMEHEHHWEeM TrpadUuyecKux TMpeAcTaBiIeHuN (yCcTaHaBIMBATh, WMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUSs, €CJIU UMEET, TO CKOJIbKO, U MPOYEE).

PemaTe nuHEHBIE HEpABEHCTBA, KBAJ[paTHbIE HEPABEHCTBA, M300pa)xaTh peIlCHUE
HEPABEHCTB HA YMCJIOBOM NMPSIMOM, 3aUChIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cucTtembl JIMHEMHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kKaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSAMOM, 3aMUCHIBaTh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIMYHbBIX 33/1a4.

DyHKUNHA

PacmosnaBath  (yHKIMHM ~ W3y4eHHBIX  BUJOB. [loKa3piBaTh  CXEMaTUYECKU

pacrioyiokeHue Ha KOOPAMHATHOHN IIIOCKOCTH TpadukoB GyHKImA Buna: y = KX, y = kX +
b,y =kix, y=ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBUCHMOCTH OT 3HAYCHHIA
K03 (UIIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKIIUHA.

Crpoute u wu300paxkaTb CXeMaTHYeCKH TIpadUKU KBAAPATUUYHBIX (QYHKIMMH,
OINKCHIBAaTh CBOWCTBA KBAaIPaTUUHBIX (PYHKIUHI MO UX rpadukam.

Pacrio3naBaTe KBagpatuuHyro (yHKUIHIO 10 Qopmyie, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (YHKIUHN U3 peaJbHOU KU3HU, PU3UKU, TEOMETPUU.

YucoBbie M0CJIe10BATEILHOCTH U IIPOIPecCHH

Pacno3zHaBaTh apuMeTHUECKYyI0 U TE€OMETPUUYECKYH0 IPOrPECCMU IPU Pas3HbIX
Croco0ax 3aaHusl.

BhINOMHATE BRIUKCIIEHUS ¢ UCTIOIB30BaHUEM (POPMYI N-TO WiieHa apu(PMeTUIECKOM u
reOMETPUYECKON MTPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxaTh 4ieHbI NOCIEN0BATENBHOCTH TOUKAaMHU Ha KOOPJUHATHOMN IJIOCKOCTH.

Pemate 3amauym, CBSI3aHHBIE C YUCJIOBBIMH IIOCJIEIOBATEIBHOCTSMH, B TOM YHCIIE
3aJ1a4M U3 peanbHOM )KU3HU (C UCTIOJIb30BAHUEM KAJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUN).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM
Ne n/mt Kontposbubie IlpakTuueckne  JJIeKTpoHHBbIe (HudpoBbIe)
NPOrpaMMsbI Bcero
padoThI paboThI o0pa3oBaTe/IbHBIC peCypChl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubnunoreka
yucia IIOK https://m.edsoo.ru/7f415b90
bubnmmoreka
2 Anreb 27 1
FITCOPAHHACCRHC BHPANCHHIA IIOK https://m.edsoo.ru/7f415b90
bubnmmoreka
3 v 20 1
PABHCHITL M HepaBeHcTsa IOK https://m.edsoo.ru/7f415b90
bubnunoreka
4 K ) 24 1
OOPAWHATEI H rpaguick. dyHiiin IIOK https://m.edsoo.ru/7f415b90
bubmmoreka
5 IT 600 6 1
OBTOPCHHE H OOODIICHHE IOK https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC

KouunyecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM
Ne i/l Konrpoabnbie IIpakruueckne  JJeKTPOHHbIE ((poBbIe)
NPOrpaMMsbI Bcero
padoThI paboThI o0pa3oBaTe/IbHBIC peCypChl
1 Uucna cie KBagpartnsie ko 15 bubmmorexa
Hncijia U1 BBIYHUCIICHUA. KB THBI HU
P P IIOK https://m.edsoo.ru/7f417af8
5 Yucna v BerunciieHusa. CTeneHb ¢ [eIbIM 7 Bbubnnoreka
IMOKa3aTeyieM IIOK https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 1 bubnuotexa
KBanpaTHblii TpéxuiieH HOK https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 bubnuotexa
AnreGpanueckas qpoob OK https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuoteka
5 15 1
YpaBHEHUS HOK https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka
YPaBHEHUU HOK https://m.edsoo.ru/7f417af8
bub
7 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 12 1 I_[HOIJEI::'I);GSI:(;/Im.e ds00.ru/7f4174f8
bubnuoteka
8 o .0 5)
YHKIHH. LICHOBHBIC HOHATHA IIOK https://m.edsoo.ru/7f417af8
bubnuoreka
9 o 4 9
yHiuuH. THCIOBbIE QyHKLAH IIOK https://m.edsoo.ru/7f417af8
bubnuoteka
10 IT 0006 6 1
OBTOPEHHE 1 ODODIIEHHE IIOK https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5) 0



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

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne n/n Kontpoabnbie IpakTudeckme  DJIEKTPOHHbIE (IHPPOBBIE)
NMPOrpamMMbl Bcero
padoTsI padoThI o0pa3oBaTe/bHbIE PeCypChbl
1 Yucna v BeluuciieHus. JleiCTBUTEIbHBIE 9 bubnmoreka
qucia IIOK https://m.edsoo.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa
OJIHOM IEPEMEHHOM IIOK https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnmoreka
ypaBHEHUU HOK https://m.edsoo.ru/7f419d08
bubnuorexa
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 LIOK https://m.edso0.ru/7f419d08
bubnnoreka
5 o 16 1
YHKIHH IIOK https://m.edsoo.ru/7f419d08
bubnuorexa
q 1 1
6 HCITOBRIC TOCHCHAOBATENLHOCTH > ILIOK https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 1 Bbubnuoreka
3HAHUU IIOK https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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