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INOACHUTEJIbBHAA 3AITMCKA

Anrebpa sBisieTCsl OJIHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00IEro oOpa3oBaHMs: OHA
obecreunBaeT U3y4eHHe APYruxX AUCLIUIUIMH, KaK €CTeCTBEHHO-HAYYHOT0, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Ui MPOJOJIKEHHSI 00pa30BaHUs U B MOBCEIHEBHOM JKU3HH.
PazButne y oOydaromuxcsi HAy4YHBIX TMPEACTABICHUN O TMPOUCXOKACHHUH U CYIHOCTU
anreOpandyeckux abCTpakiui, crnocode OTpaKeHHsT MaTeMaTHMYeCKONM HayKoil sBIEHUH H
IPOIIECCOB B NPUPOAEC MU OOILIECTBE, POJIM MATEeMaTHYECKOTO MOACIUPOBAHHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOIO MHUPOBO33PEHHUS M KauecTB
MBILUICHHS, HEOOXOAMMBIX Ui aJanTalid B COBPEMEHHOM IudpoBoM obmiectBe. M3yueHue
anredpbl o0ecreunBaeT pa3BUTHE YMEHUs HAOII0AaTh, CPABHUBATH, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS U BBIBOABI, (GOPMYyIUPOBaTh yTBepkaeHUs. OCBOeHHE Kypca anredpbl o0ecredrnBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYalOMIMXCS: OHU HCIHOJIB3YIOT JIEAYKTUBHBIE U
WHAYKTUBHBIE PacCyXIeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoOBaHUE U AHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIBLHON JESTEIHbHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSITENIbHOE pEIIeHHe 3aJad  SABIACTCS  pealu3alueit
JIeATeTbHOCTHOTO MPUHIIUIIA O0yYEHUS.

B crpyktype mnporpammbl ydeOHOro Kypca «Anredpa» Uisi OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJAEpKaTeIbHO-METOANYeCKue NTuHUM: «YHucna u
BBIYHCIICHUS», «AJTeOpanuecKue BBIPAKCHUSN», «YPaBHEHUS W HEPABEHCTBa», «DYHKIIUNY.
Kaxxgas u3 3THX colep>kaTelbHO-METOJUUECKUX JTHHUM pa3BUBAETCA HA MPOTSIKEHUH TPEX JIET
U3y4YeHUs Kypca, B3aUMOJACHCTBYsI ¢ APYTUMU €ro JUHUSIMHU. B xo/1e n3yuenus yueOHOTO Kypca
00y4JarmuMcs IPUXOAUTCS TOTUIECKH PACCYKIaTh, UCIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B IIporpamMmy yuyeOHOTro Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jellax MaTeMaTU4YecKOro OOpa3oBaHHs H
CIOCOOCTBYIOIIME OBJIAJICHUIO O0yYaIOIIUMKCSI OCHOB YHUBEPCAILHOTO MaTEMaTHUECKOTO SI3bIKA.
CogepxaTenbHOM U CTPYKTYpPHOUM OCOOCHHOCTHIO y4eOHOTro Kypca «AnreOpa» SBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Coneprxanue TMHUU «Hucna v BBIYUCIEHUSD CITYKUT OCHOBOM JUIsl JaIbHENIIIET0 U3y4eHus
MaTeMaTUKH, CIOCOOCTBYET pa3BUTUIO y  OOY4YalOIIMXCS  JIOTMYECKOTO  MBIIIJICHMUS,
(GbOpMUPOBAHUIO YMEHHUSI TOJIb30BATHCS AITOPUTMAMH, a TaKkKe MPHUOOPETEHUI0 MPAKTHUECKUX
HABBIKOB, HEOOXOJMMBIX Il MOBCEIHEBHOW XM3HHU. Pa3BUTHE MOHSATHS O 4YMCIE HA YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMU M HPPALMOHAIBHBIMH YUCIAMU,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEILHOM YHCIIE. 3aBEpIIIEHUE OCBOCHUS YHCIIOBOMN
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Copmepxanrie AByX anreOpaMdeckux JHUHUA — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHS U HEPABEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y 00YUAIOIIMXCSA MATEMAaTUYECKOTO
amnmapara, HeoOXOJAUMOTO JJIsl PEUICHUS 3a7a4 MaTeMaTUKHU, CMEXKHBIX MPEIMETOB M MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe oCHOBHOTO oOImero oOpa3oBaHUs Y4eOHBIH MaTepuai
TPYOIUPYETCST BOKPYT palOHATBHBIX BBIpAXKEHUU. Anrebpa JAEMOHCTpUPYET 3HAYCHUE
MaTEeMaTUKH KaK sI3bIKa ISl TTOCTPOCHUSI MAaTEMaTHYECKUX MOJIENEH, OMHMCAHHS TMPOIECCOB U
SBIIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAST Takke NalbHEWIee pa3BUTHE
AITOPUTMUYECKOTO MBINUICHUS, HEOOXOJUMOTO, B YaCTHOCTH, [JI1 OCBOCHHS Kypca
uH(OpPMAaTUKHU, U OBJAJICHUE HaBBIKAMHU JCIYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxanve  (QyHKUIHOHAIbHO-TpapUUECKOW JIMHMUM  HAlEIeHO Ha  IOJy4YeHHe
00yJarmuMuUCs 3HaHUH 0 QYHKIUAX KaK BXKHEUIIEH MaTeMaTHIeCKOW MOJICIH JIsl OTTUCAHHUSI U
HCCIIEIOBaHMsI Pa3HOOOpPa3HBIX MPOILIECCOB M SBIEHUN B Mpupoae u odmiectBe. M3ydeHnue



MaTepuana CrocoOCTBYeT PAa3BUTHIO Yy OOydYalOIIMXCSl YMEHHS HCIONb30BaTh pa3InYHbIC
BBIPA3UTEIBHBIC CPEJICTBA s3bIKA MATEMAaTUKH — CJIOBECHBIC, CUMBOJIMUECKHE, TpadudecKue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPECTABICHUN O POJIM MaTEMaTHUKU B Pa3BUTHH LIMBUIN3ALUN U
KYJIBTYPBHI.

CoracHo yueOHOMY IJ1aHy B 7/—9 Kilaccax u3ydaeTcsl yueOHbIM Kype «Anredpay, KOTOpbIi
BKJIIOUAET CIEAYIOIIME OCHOBHBIE pa3leibl colaepkaHus: «Yucima ¥ BBIUUCICHUS,
«AnreOpandecKkue BRIPAKCHUSY, «Y PaBHEHHS U HEPABEHCTBAY, «DYHKITUI.

Ha n3yuenue yuebHoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kitacce — 102 vaca (3 yaca B
HEJICITIO).



COJAEP)KAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYHCICHUA

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEX0]] OT OAHOM (POPMBI 3arucH ApoOeit K IpyToil.
[ToHsiTHE pPaLlMOHAIBHOTO YHCIIA, 3aIMCh, CPABHEHHE, YHNOPSJOUYMBAHUE PALMOHAIBHBIX UYUCEIL
ApudmeTndeckue AeUCTBUS C PAlIHOHATBHBIMU YHCIIaMy. Perienue 3a1a4 u3 peaabHOM IPAKTHKH
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: OIpeesieHre, MpeoOpa3oBaHue BBHIPAKCHUN Ha
OCHOBE ONpeAEIeHHUs, 3aIich 00bIuX ynucen. [IporeHTsl, 3anuch MPOLEHTOB B BUIE APOOH U
npoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 3a/laud HA MPOILCHTHI, PEIICHHUE 3a/1a4 U3 PEaTbHOU
IIPAKTUKH.

[IpuMeHeHne IpU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYypaJIbHbIX YUCE.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOW. JlomycTuMmble 3HA4YECHHUs
nepeMeHHbIX. [IpecTaBieHue 3aBUCUMOCTH MEX/Ty BETMYMHAMU B BHJIE (popMyiibl. Berancnenus
no ¢gopmynam. IIpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAKCHMS,
npaBuiia MpeoOpa3oBaHKs CyMM U MPOU3BEACHUH, NPaBUIa PACKPBITHA CKOOOK M NPUBEACHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HaTypaJIbHbIM I10Ka3aTEIIEM.

Opnowiensl 1 MHorowieHsl. Ctenenb MHOrowieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHMs: KBaJIpaT CyMMbl M KBaJpaT Pa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHs U HEPAaBEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHs, ITpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHILHOCTb
YPaBHEHHUIA.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEWHOIO YpaBHEHUS,
pellleHne JIMHENWHBIX ypaBHEHMH. CocTaBleHHME ypaBHEHUN IO YCIOBHMIO 3anaudd. PemieHune
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeltHOe ypaBHEHME C JIByMsl IIEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JTMHEWHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHUH CIIOCOOOM IOJCTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOYyHKIHUU

Koopaunarta Touku Ha mpsMoil. UncnoBsle NpoMeXyTKU. PaccrosiHue Mexay AByMs
TOYKaMHU KOOPJAMHATHON IIPSMOM.

[IpsmoyronbHas cuctema koopauHar, ocu Ox u Oy. AGcuucca M opAMHATa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonstre pynkuuu. I'paduk pynkuuu. CoiictBa pyHkimii. JluneiHas
bynknus, e€ rpaduk. 'padux dyakuun y = [X|. I'paduueckoe pernieHne TMHEHHBIX YpaBHEHUN 1
CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KJIACC

Yucja v BbIYUCTIEHUS

KBampatusiii koperb u3 uyucna. [lonstue o0 wupparuoHaabHOM uyucie. JlecsiTU4HbIE
npuOIMKEHNs UppalMoHaibHbIX uncen. CBoicTBa apudMeTnyecKkux KBaJpaTHBIX KOPHEH U UX
NPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNM W BBIYHCICHUSAM. J|eHCTBUTEIbHBIE
YHca.

Crenensb c 1eNIbIM TTOKa3atesieM U €€ cBorcTBa. CTaHAapTHAS 3alMCh YUCIA.

Anrebpandeckue BrIpaXeHUSIAJITeOpanyecKue BbIPasKeHust



KBagpaTHbiil TpEXuieH, pa3nokeHue KBaJpaTHOTO TPEXUIEHA HA MHOXKUTEIH.

Anrebpanueckas apodb. OCHOBHOE CBOWCTBO anreOpanyeckor apobu. CroxeHue,
BBIUMTAHUE, YMHOKEHHE, JlelleHue anredpandeckux ApoOei. PannoHanbHble BBIpa)KEHUS U UX
peoOpa3oBaHue.

VYpaBHeHMs 1 HEpaBeHCTBAY paBHEHHUS M HEPaABEHCTBA

KBagpatHoe ypaBHeHue, (hopMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHu#, CBOAAIMXCS K JIMHEHHBIM M KBajpaTHeIM. IIpocreiimme apoOHO-
paLMOHATIbHBIC YPABHEHHUSL.

I'paduueckass uHTEpHIpeTalUsl YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHMH ¢ IByMs epeMeHHbIMU. [IprMepsI perieHns cCucTeM HelMHEHHbIX YpaBHEHHH ¢ IByMsI
[IEPEMEHHBIMMU.

Pemienune TeKCTOBBIX 3a1a4 anredpanyeckum crocoooM.

UucnoBble HepaBeHCTBA W HX CBoMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIuHelHble HepaBeHCTBa ¢ OJHOW mnepeMeHHOW. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKUNNPYHKIUHA

[Tonsarue Gpynkiuu. O6IaCTh ONpeNeIeHUs] 1 MHOXKECTBO 3HaUeHUH QyHKIuU. CriocoOb!
3agaHus QYHKIIHH.

I'papux ¢ynxnum. Yrenue cpoiictB pyHkimuu no e€ rpaduxy. [Ipumeps rpadukon
(GYHKLUH, OTpaKaIOLIMX pealibHbIE POLIECCHI.

OyHKIMM, ONUCHIBAIOLIME MPSAMYIO M OOpaTHYIO NMPONOPLMOHAIbHBIE 3aBUCUMOCTH, MX
rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe peurenue ypaBHEHHI i CHCTEM
YPaBHEHUI.

9 KJIACC

Yuciia 1 BbIYMCICHUA

ParnmonanbHble yucia, UPpPaLMOHATIBHBIE YHCIIA, KOHEUHble U OECKOHEYHbIE JECATHUHBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YMCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTudHble ApoOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXK/1Y MHOXKECTBOM JIEHCTBUTEIIBHBIX
yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHue ACWCTBUTENBHBIX YHUCEN, apu(MeTHYecKue AEHUCTBHUS C AEHCTBUTEIbHBIMU
YHUCIIAMU.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, IIUTEIBHOCTh MTPOLIECCOB B OKPYXKAIOIIEM MUDE.

[IpubnmxE€HHOE 3HaUE€HUE BEIWYHMHBI, TOYHOCTh NPHUOMMKEHUs. OKpYIJIEHHE YHCel.
IIpuknaka U OLlEHKA PE3yJIbTATOB BHIYUCICHUMN.

YpaBHeHHs U HEPABEHCTBA

JInneitHoe ypaBHeHUe. PenieHue ypaBHEHMM, CBOAAIIUXCS K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PemieHne ypaBHeHUH, CBOIAIIMXCS K KBaIpaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEeW M YETBEPTOM CTEIEHEH pa3lIoKEHUEM Ha
MHOKHTEIH.

Pemienue qpoOHO-palinoHaNbHBIX YpaBHEHHN. PellieHne TeKCTOBBIX 3a/1a4 alNredpandeckum
METOJIOM.

VYpaBHeHHE C ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenue cucteMm ABYyX JHMHEHHBIX
YpaBHEHUN C JIByMsl IIEpEMEHHBIMH. PellleHHe cHCTeM JABYX YPAaBHEHWH, OJAHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpOM cremeHu. ['paduueckas nHTepHpeTanus CUCTEMBbl YPaBHEHHH C
JIBYMsI IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1a4 aNreOpanyecKuM crocooom.

YucnoBbie HEPABEHCTBA M MX CBOMCTBA.

PemreHne JIMHEWHBIX HEPAaBEHCTB C OJHOW IepeMEHHOM. PemeHue cucreMm JIMHEHHBIX
HEpaBEHCTB C OJHOW mepemeHHOW. KBaaparHele HepaBeHCTBaA. ['paduueckas MHTEpIpeTaIus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.



OyHKIMNPYHKIHA

KBanparuunas ¢ynknus, e€ rpaduk u cBoiicta. [lapaGona, KOOpIUHATHI BEPIINHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

Ipadukn dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = x, y = x|, n ux cBoiicTBa.

Yucnosble 0cie10BaTEIbHOCTY YHCI0BBIE OC/IE0BATEILHOCTH H IIPOrPecCHH

[TonsiTHE YNMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATENBHOCTH PEKYPPEHTHON
dbopmyoii u hopmyIoit N-ro YeHa.

Apudmernueckas u reomerpudeckas nporpeccuu. opmyisl N-ro wieHa apupMeTnuecKon
U T€OMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne 4ieHOB apu(METHUYECKOW M IeOMETPUUECKOM MpOorpeccuil TOuKaMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS IpPOrpaMMbl y4yeOHOro Kypca «Amnredpa»
XapaKTepU3YIOTCSL:

1) naTpuoTHYECKOE BOCTIUTAHME:

IIPOSIBJICHUEM MHTEpeca K NpOIUIOMY UM HACTOSILIEMY pPOCCHUHCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)XKCHHMSAM POCCHUMCKUX MATEMATHUKOB M POCCUHCKOU
MaTeMaTHYeCKOM LIKOJIBbl, K UCIOJIb30BAHUIO ATUX JIOCTHKEHUHN B APYrHX HAyKax M MPUKIATHBIX
chepax;

2) rpaKIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIITAHNE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pPEAM3alud ero mpas,
IpPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBJICHUH, MPOLIEyp TPakJIaHCKOIro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYX/IEHUIO 3TUYECKHUX IMpPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIEHUMM NPAKTHUUECKUX 3a7ady MaTeMaTHU4eCKON
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTUYeCKOro 0O0pa3oBaHUs HAa NPOTSKEHUM BCEH
KHU3HH VI YCHEITHOW PO(EeCCHOHANBHOMN JNEeSITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHMEM HHIUBUAYAJIbHONH TpaeKTOpUM OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIHTAHHE:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHHUH, pacCyX/IeHU!, YMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 MO3HAHUS

OpHEHTAIe B JIEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTHYeCKOM Hayku Kak cQepbl YeIOBEYECKOW MIeATeNbHOCTH, 3TaloB €€ pPa3BUTUA U
3HAUMMOCTH JIJIS1 Pa3BUTHUS LIMBUIIM3ALIMY, OBJIAJIEHUEM SI3bIKOM MaT€MaTHKU U MaTeMaTH4eCKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) pusnueckoe BocnuTaHue, GopMUPOBaAHNUE KYJIbTYPbI 310POBbs H YMOIIMOHAIBLHOI0
0J1aronoJIy4yus:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHUECKHEe 3HaHUSI B UHTEPECaX CBOETO 370POBbs, BECHUS
3I0pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANAHCHUPOBAHHBIM PEXUM 3aHATHH U OTIbIXA,
perynsapHas (u3nueckas aKkTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeka;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHUEHTalllel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3ajad B o0nacTu
COXPaHHOCTH OKpYXKaloIleW cpefpl, MIaHUPOBAaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOYKHBIX
MOCNEACTBUM ISl OKpY’Karollel cpeibl, OCO3HAHUEM TJ00aTbHOIO XapaKTepa 3KOJOTHYECKHX
npo0JeM U myTel ux pereHus;

8) aganTanus K H3MEHSIOIIUMCS YCJIOBHAM CONHAILHOI U PUPOIHON Cpebl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jrofiel, mpuodpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMSI, HaBBIKM U KOMIIETEHIIMH U3
OTIBITA APYTHX;



HEe00XO0IMMOCThIO B (POPMUPOBAHNUN HOBBIX 3HAHUH, B TOM 4Hciie GOpMYJIUPOBATH UJIEH,
MOHATHS, THIOTE3bl 00 00BEKTaxX W SBICHHSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHIUMATE CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIe DEIICHUS U JEHCTBHA,
dbopMynTUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.



METANPEIMETHBIE PE3YJIbTATBI

Kon [IpoBepsieMbie TpeOOBaHUS K METANPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS MertarnpeamMeTHbIe pe3yabTaThl (B COOTBETCTBUU
. . c PIT)
MIPOBEPSIEMOTO |OCHOBHOM 00pa30BaTEIbLHOM ITPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs
TpeOoBaHUs
1 Ilo3naBarenbubie YY /]
1.1 Bba3oBrle nornueckue qercTBUSI
111 BbIsBISATE U XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN) | BBISBIATH M XapaKTepHU30BaTh CYIIECTBEHHbIE
MIPU3HAKU MaTeMaTHYECKUX 00BEKTOB,
MOHATUH, OTHOLICHUM MEXIY NOHATHIMU,
dbopMynupoBaTh OMpeeNieHUs] TOHITUH.
112 YcraHaBIuBaTh CYNIECTBEHHBIM MPHU3HAK KiIacCHU(UKAIIMKM, OCHOBAHUS JUIsl | YCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
0000111eHUS 1 CpaBHEHUS, KPUTEPUH MPOBOTUMOTO aHATH3a KJacCU(UKALUK, OCHOBAHUS Ui 0000IIeHuUs
U CpaBHEHHS, KPHUTEPUU  MPOBOJUMOTO
aHau3a.
113 C yueTom npesiosKeHHOM 3a]Ja4H BBISBIISATH 3aKOHOMEPHOCTH U POTUBOpeuns| BhIABISATS MaTeMaTH4eCKUe 3aKOHOMEPHOCTH,
B paccMaTpUBaeMbIX (akTax, JaHHBIX U HAOIIOICHUSX; B3aMIMOCBSI3M U TMPOTUBOpeuHs B (akTax,
JIAHHBIX, HAONIOJCHUSIX W YTBEPKIACHUSX,
npeiaraTh KpUTEPHUH 7SI BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA; NpeaaraTh  KPUTEPUH NI BBIBIEHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;
BBISIBIIATH JepunuT WHPOpMAIUU, JAHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS
1I0CTABICHHOM 3a/1a9H BBISIBJIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH
uHpopManuy, AaHHBIX, HEOOXOJUMBIX IS
pelIeHus 3a1a4H;
114 BbISBISAT MPUYMHHO-CIEICTBEHHBIE CBA3U MPU W3YYEHUU SIBICHUU U

IIPOIIECCOB




1.15

Jlenate  BBIBOABI € HCIOJIB30BAHUEM JEAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH, POPMYIMPOBATH THIIOTE3HI O
B3aMMOCBSA3X

JIeN1aTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB
JIOTUKHU, JIEIYKTUBHBIX UM  WHAYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUECHUI o
aHAJIOTUH.

1.1.6

CaMocCTOATeIHbHO BBIOMPATH CIIOCOO pelieHus y4eOHOU 3amaun (CpaBHUBATH
HECKOJIBKO BapUaHTOB PEIICHMSI, BRIOMPATh HAUOOJIEe TIOIXOSIIHIA C YIeTOM|
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB)

BBIOMpPATH CIOCOO pemieHus: y4eOHOH 3amayu
(cpaBHMBATH HECKOJBKO BapUAHTOB PELICHHMS,
BBIOMpaTh HamOoJiee MOAXOSIIMNA C YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUERB)

1.2

ba3oBrie HccIem0BaTeILCKUE ICHCTBUS

121

[IpoBOANTH 1O CaMOCTOSATENBHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIN]
IKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE 0 YCTAHOBJIEHHIO OCOOEHHOCTEH]
0o0beKkTa W3y4YCHUs, NPHUUYMHHO-CICACTBCHHBIX CBS3€H M 3aBHCUMOCTEH]
00BEKTOB MEXTY COO0H

[IpoBoauTh 1o CaMOCTOSATEIILHO
COCTaBJIICHHOMY IJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJBIIOE HCCIEI0BAaHHE IO
YCTaHOBJICHUIO 0COOCHHOCTEHN
MaTeMaTHYeCKOro OO0BEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]Ty COO0M

122

OI_IGHI/IBaTB Ha IPpUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, INOJTYYCHHYHO
B XO0A€ UCCICIO0BaHUA (BKCHepI/IMCHTa)

OueHuBaTh  JTOCTOBEPHOCTh  IOJyYEHHBIX
pE3yNbTaTOB, BHIBOJOB U 0000IIEHUI

1.2.3

CaMOCTOSTEeIIBHO Q)OPMYJII/IpOBaTL O606H_IGHI/I$[ " BBIBOABI IIO pE3yJIbTaTaM|
IMPOBCACHHOT'O Ha6J'IIOI[eHI/I$I, OIlbITa, UCCIICAOBAHU, BJIaACTh NHCTPYMCHTaAMUY]
OLICHKU JOCTOBCPHOCTHU IMOJTYYCHHBIX BBIBOAOB U O606IJ.I€HI/II71

CamocCTOsTENbHO bopmynupoBaTh
00001IeHNs W BBIBOJBI IO pe3yibTaTaM
POBEAEHHOTO HAOIIOAEHUS, UCCIIEOBAHUS

124

[TporHo3upoBaTh BO3MOXKHOE JalbHEWIIEE pa3BUTHE MPOLIECCOB, COOBITUH U
UX IIOCIEACTBUS B AHAJIOTMYHBIX WM CXOAHBIX CHUTyalUsX, BBIIBUIaThb
MPEOJIOKEHNS 00 X PA3BUTHHU B HOBBIX YCJIIOBUAX M KOHTEKCTaX

[IporHO3WpoBaTh  BO3MOXKHOE  pPa3BUTHE
nporecca, a TaKxXe BBIJIBUTATh
MIPEATIONOKEHUSI O €Tr0 PAa3BUTHH B HOBBIX
YCIIOBHSIX

125

Hcnons30BaTh BOITPOCHI KaK HCCIIe0BaTEIbCKHUM HHCTPYMCHT IIO3HAHUA;

(dopMynHpoBaTh BOIPOCH], (UKCHPYIOLIUE pa3pblB MEXAY pealbHbIM U]
JKETIaTeIbHBIM  COCTOSIHUEM  CUTyallMM, OOBEKTa,  CaMOCTOSTEIBHO
YCTaHABJIMBATh UCKOMOE U IaHHOE;

Hcnons3oBath BOIIPOCHI KaK
UCCIIEIOBATEIILCKUI HHCTPYMEHT TIO3HAHUS,
¢dbopmynupoBaTh  BOIPOCH, (puUKcHUpyIOIIHE
NpOoTHUBOpeYre, NpoOIeMy, CaMOCTOSTEIHHO
yCTaHaBIMBaTh  WCKOMOE W JaHHOE,




dbopMUpPOBATH TUIIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXKICHUN U CYXKACHUM
JIpYTHUX, apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHHE

dbopMHpOBaTh TUIOTE3y, APryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE

13 Pa6ora ¢ nadopmarueit

131 [TpuMeHATh pa3auyHble METOJbl, HHCTPYMEHTBl M 3alpOChl IPU IMOHCKE U
orbope nHpOpMAIMK WU TaHHBIX U3 UCTOYHUKOB C YUETOM INPEATIOKECHHOM
yueOHOIl 3a/1auu U 3a/1aHHBIX KPUTEPHUEB

13.2 BeiOupare, aHanu3upoBaTh, CUCTEMaTH3UpPOBaTb M HHTEpIpeTUpoBarh| BeiOuparts, aHaJIM3UPOBATh,
WH(POPMALIHIO PA3IIMYHBIX BUAOB M (POPM IPEICTABICHNUS; HAXOIUTh CXOHBIE| CUCTEMAaTH3UPOBaTh H  HMHTEPIPETUPOBATH
apryMeHThbl (IOATBEPKIAIOLIME WINM ONpPOBEprarolliue OJHY U Ty XK€ HJCH0,| HHPOPMALMIO pPA3JIMYHbIX BUAOB U (QOpM
BEPCHUIO) B a3 IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX NPEe/ICTaBICHUS

133 CamocrosTenbHO  BBIOMpaTh  ONTHUMaNbHYIO  (opmy  mpexacraBienus] Beiouparsb bopmy IPECTaBICHUS
UHGOPMALIMU U WUTIOCTPUPOBATH peIllaeMble 33jaul HECIOXKHBIMU CXeMaMM,| HHGOpMallUd U WJUIIOCTPUPOBATh pellacMble
nrarpaMMamMe, HTHOU TpaduKoi 1 UX KOMOWHAIMSIMA 3ajaud  CXeMaMH, JWarpaMMaM#, HHOM

rpaduKoil U X KOMOMHALIUAMU

134 OneHuBaTh HAJEKHOCTh HWH(GOpPMAIMU IO KPUTEPHUSIM, NpEeAnokeHHbIM | OneHuBaTh HAAEXKHOCTb MHMOPMAIMMU 110

ne1arornyeckiuM paboTHUKOM HITH C(HOPMYITHPOBAHHBIM CaMOCTOSTEIEHO KPUTEPHSIM, TMPEUIOKEHHBIM YUYUTEIeM HIIH
c(OpMYITMPOBAHHBIM CAMOCTOSTEIIBHO

1.35 O} PexTuBHO 3a1IOMUHATH U CUCTEMAaTU3UPOBATh NH(OPMALIHIO

2 KommynukatusHabie YV /|

2.1 OOmieHue

211 Bripaxats ce0s1 (CBOIO TOUKY 3p€HHsI) B YCTHBIX U MIMCbMEHHBIX TEKCTax

212 B xonme numanmora W (MaM) IUCKYCCHMHM 3a7aBaTh BONPOCHI MO CYIIECTBY| B X0j€ OOCYXKICHMS 33/1aBaTh BOIPOCHI 10

06cy>i<;[aeM01>'1 TCMBI U BBICKA3bIBATh UACH, HAIICIICHHBIC HA peIJ_IeHI/IC 3a1a4U H
nojiepaHue 0J1arokenaTeIbHOCTH OOIICHHS;

CYIIECTBY OOCYKIAaeMOUW TEMBbI, MPOOIEMBI,
permaeMoil  3aJaud, BBICKa3bIBaTh  HJIEH,




COIIOCTABJISITh CBOU CYXJICHHUS C CYKIACHUSIMH JIPYTUX YYaCTHUKOB JAMAJIOTA,
00HapyY>XMBATh Pa3IUUYHE U CXOACTBO MO3HUIINI

HAallEJICHHbIE Ha IIOMCK pelieHus,
COIIOCTABJIATH CBOM CY)KIIEHUS C CY)KICHUSAMU
JIpYr'MX y4acTHUKOB JAMAiora, oOHapyXUBaTh
pasanyne U CXOACTBO MO3ULUMN, B KOPPEKTHOM
dopme GopMyaHpOBaTh PA3HOTIACUS, CBOH
BO3PAKECHUS

2.13

[Ty0au4HO MpencTaBiIsTh Pe3yabTaThl BHIITOJIHEHHOTO OMbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMUSI, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (OpMarT BBICTYIUICHUS C YYETOM 3ajay
MIPE3CHTAIMH U 0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBHH C HUM COCTABJISATH)
YCTHBIE M IIMCBMEHHBIE TEKCTBl C HCIOJb30BAHUEM WILIFOCTPATUBHBIX
MaTEepHaJIOB

IPEJCTaBIATh PE3yJbTaThl PELICHMs 3aJauH,
HKCIEPUMEHTa,  HUCCIEJ0BaHMs,  IPOEKTa,
CaMOCTOATEIILHO BBIOMpATh ¢dopmar
BBICTYIIJICHUS C Y4€TOM 3a/1a4 IPE3eHTALU U
0COOEHHOCTEN ayiuTopun

214

Bocipunumare u  GopMynMpoBaTh CYXACHHUS, BBIpaXKaTh OMOIMH B
COOTBETCTBUM C LIEJISIMU U YCIIOBUSMU OOILEHMS;

pacrio3HaBaTh HeBepOalbHble cpeicTBa OOIIEHUs, IOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, 3HATh W PACHO3HABATH MNPEANOCBUIKM KOH(IMKTHBIX
CUTYallui U cMsIr4aTh KOH(IUKTHI, BECTU IEPETOBOPHI;

NOHMMATh HaMEpEeHUsl JPYruX, MPOSBIATh YBAKUTEIHHOE OTHOILEHUE K
cobeceTHUKY U B KOppeKTHO! (opme popMyTupoBaTh CBOM BO3PAKEHHUS

BOCIPUHUMATh U (POPMYIUPOBATH CYXK/IECHUS B
COOTBETCTBUM C YCIOBUSIMH W  LEIIMHU
OOIIEeHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKY 3PEHMSI B YCTHBIX M IMMCBbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y pPEIEHUs
3aJaud,  KOMMEHTHPOBaTb  IOJYyYEHHBIN
pe3yabTar

2.2

CoBmMecTHas ACATCIbHOCTDb

221

IToruMaTe ¥ MCHOJAB30BATH MPEUMYILECTBA KOMaHAHOW W MHAWBUIYaJIbHOM
paboThl  MpPU  PEMICHMH  KOHKPETHOHM  MpoOJeMbl, OOOCHOBBIBATH
HEOOXO/MMOCTh TPUMEHEHHUS] TPYNMIOBBIX (OPM B3aUMOJEHCTBHUS MY
pELIEHNHU TTOCTABJICHHOW 3a/1a4u;

MPUHUMATH 1I€1b COBMECTHOU JAEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS]
Mo ee JOCTHKEHMIO: paclpeleNiaTh pOoJId, I0TOBapUBAThCS, OOCYXAATh
IpoIIecC U pe3yabTaT COBMECTHOM paboThl;

IIOHUMAaTh M MCIOJb30BaTh IMPEUMYIIECTBA
KOMaHJAHONW W MHAMBHIYyaJbHOM paboThl Mpu
peleHnH yuyeOHbIX MaTeMaTHYECKUX 3aj1ay;

MMPpUHHUMATh LECJIb COBMECTHOM JACATCIIBHOCTH,

IUTAHUPOBATh ~ OPTAHM3AIMI0  COBMECTHOM
paboTbl,  pacmpenenatb  BUAB  PadoT,
JIOTOBapUBAaThCs, OOCYKHAaTh MpoOLIecc |




YMCTb 0606I_HaTI) MHCHHUS HECKOJBKUX YCIIOBEK, IMPOABJIATH TI'OTOBHOCTDH
PYKOBOIHWTD, BBIIIOJIHATH NOPYUCHU A, ITOJIYUHATHCA,

IUTAHUPOBATh OPTraHU3ALUI0 COBMECTHON PabOTHI, OMPENENATh CBOIO POIb (¢
Y4ETOM TPEANIOYTEHUI 1 BOBMOKHOCTEH BCEX yYaCTHUKOB B3aUMOJICHCTBU),
pacipeneNaTh 3a[a4d MEX/1y WICHAMH KOMaH/bl, Y4aCTBOBATh B TPYITIOBBIX]
dbopmMax paboTsl (00CYXIeHUsI, 0OOMEH MHEHH, ""MO3TOBBIC IITYPMBI" U UHBIC);

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTaTh Kaue€CTBEHHOI'O pe3yJbTaTa o)
CBOEMY HAIIPaBJIECHUIO U KOOPIUHUPOBATH CBOU JIEUCTBUS C APYTUMH YJI€HAMU|
KOMAaH/IBI;

OLICHMBATh KAueCTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPHUTEPHSIM,)
CaMOCTOSITENIbHO  COPMYITUPOBAHHBIM  YYAaCTHHKAMHU  B3aWMOJCHCTBUS;
CpaBHMBaTh pE3YyJibTaThl C HCXOJHOM 3adauell W BKJIAJ KaXIOr0 YJIEHA
KOMaH/Ibl B JOCTHUKECHHE PE3yJbTaTOB, Pa3fesiarTh chepy OTBETCTBEHHOCTH H
MPOSBIISATH TOTOBHOCTh K IIPEOCTABICHUIO OTUYETA MEepel IPyNIon

pesynpTaT  paboThl, 0000IIaTh  MHEHHUS

HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padOThI
(oOcyxneHusi, oOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U JIPYTUE), BBITIOJIHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOM JICHCTBHS C
IPYTHMH  9ICHAMH KOMAHJbI, OIICHHBAThH
Ka4eCcTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, cOpMYITHPOBAHHBIM
YYACTHUKAMHU B3aUMOJICHCTBUSI.

3 Perynsatusueie VY[

3.1 Camoopranuszanus

311 BoLsBiATE po0sIeMbl I pellieHHs B )KU3HEHHBIX U y4eOHBIX CUTYyalLlUsX; CaMOCTOSITEJILHO COCTAaBIIATh IUIAH, aJITOPUTM
CaMOCTOSITENIFHO COCTaBJIATh ATOPUTM PEIICHUS 3afaud (MM ero 4acTh), | PEIIeHUs 3a1aud (MM €ro 4acThb), BRIOMpaTh
BBIOUPATH CITOCO0 pelieHUs y4eOHOM 3a1a4H C YI€TOM UMEIOIIUXCS PECYpPCOB| CIOCO0 pelIeHuss C  y4ETOM HMEIOIIUXCA
¥ COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/IaraéMble BAPUAHTHI | PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
pelIeHn apryMEHTUPOBAaTb BapUaHThl pELIEHUN C

y4€TOM HOBOI MH(pOpMAIIH
3.12 OpueHTHpOBaTbCSI B pa3IMUHBIX  NOAXOAAX  HPUHATHA  PELIEHUH| CaMOCTOATENBHO COCTABJIATH IIJIaH, aJIrOPUTM

(MHOMBHIyaJdbHOE, TPUHATHE pEUIeHHWs B TIpyIIe, NPUHATHE pPELIeHUN
rpymmoii);

pemieHuss  3agaud  (WIA  €ro0  4acTh),
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C y4ETOM
HOBOH MH(pOpMaIuu




COCTaBJIATh IUIAH JCUCTBHHA (TUIaH peaiM3allid HAMEYEHHOTO aJirOpUTMA
pEIICHHs ), KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM C YIETOM TOTyYCHUS]
HOBBIX 3HaHUH 00 N3y4aeMOM OOBEKTE;

JCJ1aTh BLI60p n 6paTB OTBCTCTBCHHOCTE 3a PCIICHUC

3.2 CaMOKOHTPOJIb
3.2.1 Bragers ciocobamu caMOKOHTPOJISI, CAMOMOTHBAITUH U pPedIekcuu BJIQ/ICTh criocobamu CaMOIIPOBEPKH,
CAMOKOHTpOJISI ~ TIpoliecca H  pe3yibTara
peIIeHUs MaTeMaTHYECKOM 3a/1aun
3.2.2 BHOCHTH KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, | IMPEIBUAETH TPYIHOCTH, KOTOPBIE MOIYT
W3MCHUBIIUXCS CUTYAIUH, YCTAHOBJICHHBIX OIMOOK, BO3HUKIIUX TPYIHOCTEH | BOSHUKHYTh IIPU PELICHUU 3aJa4M, BHOCHUTH
KOPPEKTHBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENBCTB, HaWJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH
3.2.3 JlaBaTh aeKBaTHYIO OIIEHKY CUTYAIMH U TIPeJIaraTh MIaH €€ N3MCHCHHS, OIICHUBATH COOTBETCTBHE pe3yibTara
NESITeTPHOCTH ~ TMOCTaBJICHHOW — IENMU |
YUHTBIBATE KOHTEKCT M NPE/IBUIETH TPYAHOCTH, KOTOPBIE MOIYT BOSHUKHYTB| yeriopusmM, 0OBACHSTS MPHUHHBL JOCTHKEHUS
MpY PEIICHMH y4eOHOH 3a1adi, ajaNlTHPOBATh PELICHHE K MEHSIOWIMMCS| yny yenocTHIKEHHS TIETH, HAXOIHTh ommoKy,
obcrosTenbCTBAM; JIaBaTh OLEHKY IPUOOPETEHHOMY OIBITY
OOBSCHATH,  TPUYUHBI  JIOCTIDKEHUS  (HEJOCTHIXKEHHUS)  pe3ylbTaToB
NESTCIIbHOCTH, J1aBaTh OIICHKY MPHOOPETEHHOMY ONBITY, YMETh HaXOIHUThH
MO3UTUBHOE B MTPOU3OIIEIICH CUTYallNH;
OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJTU U YCIOBHSIM
3.3 OMOIMOHAIBHBIA HUHTEIIEKT
331 Paznmuath, Ha3bIBaTh M yNPaBIATh COOCTBEHHBIMH AMOIUSIMH W AMOIUSIMU

NIPYTHX;

BBIABJIATE U aHAJIM3UPOBATH IPUYHNHBI 3MOHI/II>'I;




CTaBUTH ce0s HA MECTO Apyroro 4€JI0B€Ka, IOHNMMAaTb MOTHBbBI 1 HAMCPCHU A
Jpyroro;

PEryaupoBaTh Croco0d BhIPAKEHUS IMOLIUN

3.4

[Tpunsitue ceds u Apyrux

34.1

OC03HaHHO OTHOCHUTHCS K JIPYrOMY YEJIOBEKY, €0 MHEHHIO; IIPU3HABAThH CBOG
MPaBO Ha OMIMOKY U TaKoe e MPaBo JIPYroro; MpUHUMATE ce0sl U APYTuX, H
ocyxnasi;

OTKPBITOCTb CE0€ U IPYTUM;

0CO3HaBaTbh HEBO3MOXKXHOCTb KOHTPOJIMPOBATE BCE BOKPYT




IMPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenuss B 7 kjacce oOOy4aroIIMMCS MOJYYUT CIEAYIOIIME HpPEIMETHBIE
pE3yIbTATHL:

Yuciia 1 BBIYHCICHUA

BbimonHATe, coyeras YCTHbIE M HHCbMEHHBIE MPHUEMBI, apu(MeTHUYecKue NeHCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH pPa3sHOOOpa3HblE CHOCOOBI U
OpuéMbl  BBIUUCIICHHUS 3HAU€HUH JPOOHBIX BBIPAXKEHHUH, COAEpKALIMX OOBIKHOBEHHBIE M
JECATUYHBIE TPOOH.

Ilepexoauts OT ogHON (HOPMBI 3alKMCH YUCEN K ApYyroil (mpeoOpa3oBbIBATH IECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBaTh U YIIOPSAI0YNBATH PAllMOHAIbHbIE YHCIA.

OxpyrysTh unca.

BbINONMHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCIEHUN, OLIEHKY 3HAUEHUH YHCIIOBBIX
BBIPAKCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0kKEHHE HA MHOKUTEIN HATypaJIbHbIX YHCEIL.

Pemarp NpakTUKO-OPMEHTUPOBAHHBIE 3a/layd, CBSA3AHHBIE C OTHOILIEHUEM BEJIMYMH,
IIPONOPLUOHAIEHOCTHIO BEIMYMH, TPOLIEHTAMH, UHTEPIPETUPOBAThH PE3YIbTATHI PELICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

Auaredpanyeckne BbIpa:KeHHs

Hcnonp30Bathk anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxoauTh 3HaueHHs OyKBEHHBIX BBIPAXKEHUH MPH 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BoinonHATe ipeoOpazoBaHus LENOro BbIPaXXEHHUs] B MHOTOWIEH MPHUBEACHUEM MOI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYIEH WM MHOrO4YjeHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKEHUE MHOTOWIEHOB Ha MHOXXHUTEIU C IOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMyT COKpamEéHHOro
YMHOXKEHHUS.

[IpumeHsaTh npeoOpa3oBaHUsl MHOTOYICHOB JUIl pEIIeHHs pa3IuuHBIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBONCTBA CTEMEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Ul IpeoOpa3oBaHus
BBIPAKEHUM.

YpaBHeHHd U HEPAaBEHCTBA

Pemrate nuHeElHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHsS IpaBwia mepexoia OT
UCXOJHOIO YpaBHEHUS K pPaBHOCUIbHOMY eMy. IIpoBepsATh, SBISETCS 1M 4YUCIO KOpPHEM
ypaBHEHHUS.

[TpumeHsTH rpaduueckre METOIbl IPU PEIICHUH TUHEHHBIX YPAaBHEHUI U X CUCTEM.

[TonOupath npuMepsl nap 4uces, SBISIOMINXCS pPEelIeHUeM JMHEHHOr0 ypaBHEHHUS C ABYMS
NIEPEMEHHBIMM.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHS C JBYMs
NEPEMEHHBIMH, TIOJIB3YACh T'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemarp cucTteMbl IByX JIMHEHHBIX ypaBHEHUH C JByMsl NEPEMEHHBIMH, B TOM 4YHCIIE
rpaguyecKy.

CocrtaBisiTh M pemaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX YpaBHEHHUM IO
YCIOBUIO 3a/la4M, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIyYEHHBIN
pe3ymbTar.

DOyHKIUU



N3o0pakaTh Ha KOOPAWHATHOM MNPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAWHATaM, JIy4yd, OTPE3KH, WHTEPBaJbl, 3allChIBATh YWCIOBBIC IPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OTMmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTh
rpaduku muHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKUMHA WM3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIMYMHAMHU:
CKOpPOCTB, BpEeMsl, PAacCTOSHUE, I[€HA, KOJUYECTBO, CTOMMOCTb, HMPOU3BOIUTEIHLHOCT, BpPEMS,
00BbEM paboTHI.

HaxonuTs 3HaueHune GyHKINU 110 3HAYCHUIO € apryMeHTa.

[Tonumars rpaduueckuil croco® mpeacTaBieHHs] U aHaM3a WHGOPMALUU, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 KkJjacce oOyyarolIUiCs MOJYYUT CIEAYIOIIME IPEAMETHBIC
pe3yIbTaThL:

Yuciia 1 BBIYUCTEHUS

Hcnonb30BaTh HayanbHBIE MPEJICTABICHHUS O MHOXKECTBE JCHCTBUTENBHBIX YHUCEN IS
CpaBHEHHsI, OKDPYIJICHHUS M BBIYUCICHHHA, M300pa)xkaTh JCHCTBUTEIbHBIE YHCIAa TOYKAMH Ha
KOOPJMHATHON MPSAMON.

[TpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS IIPU HEOOXOIMMOCTH KalIbKYJISITOP, BHIIOIHATE TPEOOPa30BaHUs BEIPAKECHUIH,
CoJepKaINX KBaJpaTHbIE KOPHH, UCTIONB3YS CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIUX M MallbIX YHMCET C MOMOMIBIO JECATUYHBIX IpoOeil u
crenene yucina 10.

AsiredOpanyeckue BbIPaKeHU s

[IpuMeHSATh TOHATHE CTENEHW C UENbIM MOKa3aTejeM, BBIIOJHATh IMPeoOpa3oBaHuUs
BBIPQ)KEHUH, COJIEpKAILUX CTETEHH C LEJIbIM [TOKa3aTeIeM.

BEITONHATE TOXKIIECTBEHHBIE TPE0OPa30BaHMs PAlMOHAIBHBIX BHIPAKEHUH HA OCHOBE
npaBuiI JEHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHTEITH.

[TpumMeHsTH MpeoOpa3zoBaHus BBIPAKEHUN IS peLICHUs pa3IMYHBIX 33]a4 U3 MaTeMaTHKHU,
CMEXHBIX MPEIMETOB, U3 pEaTbHOW MPAKTUKU.

YpaBHeHHd U HEPAaBEHCTBA

Pemartp nuHeiitHble, KBaJpaTHbIE YPAaBHEHUS U PAllMOHANIbHBIE YPABHEHUS, CBOASIIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUI C IBYMS IE€PEMEHHBIMHU.

[TpoBoUTH MpOCTEIINE UCCIeI0OBaHNUS YPABHEHUN U CUCTEM YpaBHEHHi, B TOM 4HCIe C
NpUMeHEeHHEM rpauyecKux mpeacTaBiIeHui (yCTaHABIUBATh, UMEET JIN YpaBHEHHUE I CHCTEMA
YpaBHEHMI peLIeHUs, €CIIH UMEET, TO CKOJIbKO, U TIpoyee).

IlepexoauTh OT ciIOBEeCHOW (GOPMYJIHMPOBKM 3adaud K e€ anreObpanyeckodl MoJenu ¢
MOMOIIIFI0  COCTaBJICHUS YpPaBHEHHWS WM CHCTEMBbl ypaBHEHHWH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auy MOJTY4YEeHHBIN pe3ysbTarT.

[TpuMeHsTh CBOWMCTBA YUCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OIICHKH, pellaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM NEepEeMEHHOM M MX CHCTEMBI, JaBaTh TIpa(UUEcKyl0 HIUIIOCTPALIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CHCTEMbBI HEPABEHCTB.

DyHKUHUA

[ToHrMAaTh U UCTIONIB30BATh (DYHKIIMOHABHBIE MIOHATHS U A3BIK (TEPMUHBI, CHMBOJINYECKHE
0003HaueHMST), OTIPENENATh 3HaUCHHE (DYHKIMH 110 3HAYEHUIO apryMeHTa, ONpeesiTh CBOWCTBA
¢byHKLIMYU 10 e€ rpaduKy.

CtpouTh rpadvku 3J1eMEHTapHBIX (YHKIIMA BU/IA:

y=kiX,y=x2,y=x3y=[x,y= \/x, OTHCHIBATh CBOMCTBA YMCIIOBOW (PYHKIIMH IO €€
rpaduky.

K xonmy oOyuenus B 9 kJacce 0Oy4aromUiicss MOJIYYHUT CIEAYIOIIME IPEIMETHbIC
pe3yJIbTATHIL:



Yucia v BIYUCICHHUA

CpaBHUBATh U yNIOPSAA0YMBATh PALMOHAIBHBIC U UPPALMOHAIIBHBIEC YHCIIA.

BrimonsaTe apupmeTnyeckue AeiCTBUS C pallMOHAIBLHBIMHI YUCIAMH, COYETass YCTHBIE U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALMOHATIBHBIMU YHCIIAMH.

HaxoauTh 3HaueHus CTENEHEN ¢ LENIbIMU [10KA3aTEeNsIMU U KOPHEH, BBIYMCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUM.

OxpyrisTh AEMCTBUTEIBHBIE YMCIIA, BBIIOJIHATh NPUKUIKY PE3YJIbTaTa BBIUYMCIECHUH,
OLICHKY YMCJIOBBIX BBIPa)KCHUU.

YpaBHeHMsI M HEPABEHCTBA

Pemats 1MHeliHbIE M KBaJpaTHBIE YPABHEHUS, YPABHEHM S, CBOJSALINECS K HUM, IpOCTEMIINE
JIpOOHO-pallMOHAIIbHBIE YPABHEHUS.

Pemarp cuctemsl IBYX JIMHEHHBIX YPaBHEHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemarp TekcToBble 3amauM anreOpanyeckuM CHOCOOOM C IOMOILIBIO COCTaBJICHHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOaNTH NpOCTEMNIINE NCCAEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM YMCIIE C
IpUMEHEHHEM IrpauyecKux MpeicTaBlIeHu (yCTaHaBIUBaTh, UMEET JIM YPaBHEHHE WM CUCTEMA
YpaBHEHUH pELleHUs], €CJIU UMEET, TO CKOJIbKO, U TIPOUEe).

Pemate JsMHEHHbIE HEpaBEHCTBa, KBAaJApaTHbIE HEPAaBEHCTBA, H300paXkaTb peLICHHE
HEPaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pematp cucTemsl JINHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAaIPaTHOE
HEPaBEHCTBO, M300pa)kaTh PELLIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOW IPSIMOM, 3alMCHIBATh
peLIeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPU PELICHUH Pa3IMYHBIX 331a4.

DOyHKUHUU

Pacrnio3HaBaTh GyHKIMHU U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKU PACHOJIOKEHNE Ha
KOOPJIMHATHOMH IIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y =1, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHi1 KO>()(DUINEHTOB, ONMMUCHIBATH CBOHACTBA
GyHKLIHH.

Crtpouth M n300pakaTh CXEMaTHYECKU TpadUKM KBaJApaTHUHBIX (DYHKIMHA, OMUCHIBATH
CBOICTBa KBaipaTUUHbIX (PYHKLUH 1O UX rpauKam.

Pacrnio3HaBaTh KBaJIpaTHUHYIO GYHKIHUIO 110 (hopMyJie, IPUBOIUTH IPUMEPHI KBaIPaTUYHBIX
GyHKIMHI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

YucaoBbie NOCJIEI0BATEIbHOCTH M IIPOTPECCHH

PacnioznaBaTh apu(pMETHUECKYI0 U F€OMETPHUUECKYIO NMPOTPECCUU TPHU Pa3HBIX crocodax
3aJJaHMsL.

BbINONHATE BBIUMCIIEHUS C HCIOIb30BaHUEM (opMyn N-ro wieHa apudmernyeckoil u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbI OCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJAUHATHOM MIIOCKOCTH.

Pemats 3amaun, cBA3aHHBIE C YMCIOBBIMHU II0OCIIEI0BATENBHOCTIMY, B TOM YHCIIE 3a/1a4U U3
peasibHO JKM3HHU (C UCTIONIBb30BAaHUEM KaJIbKYISITOPa, HU(POBBIX TEXHOJIOTHUIN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
o HaumeHoBanue pas3geioB H  TeM (uudposbie)
Ne n/m HpOrpaMMBI Beero Kognpo.m,m,le HpﬁaKanecmle 06PA30BATEIbHBIE
padoThI padoThI pecypebi
1 Uucna w BeruucicHus. PanyoHanbHbBIC o5 5 0 bubanorexa LHOK
qycia https://m.edsoo.ru/7f415b90
bu6 K
2 AnrebpanyecKkue BRIpaKESHUS 27 2 0 h:tlpgl;ll(r)rlezias 00.1u/7f 415%30
bubanoreka HOK
3 YPaBHCHHS  HEPABCHCTBA 20 2 0 https:/m.eds00.ru/7f415h90
bubnmmoreka HOK
4 Koopaunarsi 1 rpaduku. Oy 24 1 0 https://m.edso0.ru/7f415b90
bubmmoreka HOK
5 Tosropenne u 0bodwmenme 6 1 0 https:/m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 1o 102 8 0

[TPOIT'PAMME



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

8 KUIIACC

KoJsun4yecTBo yacoB JJIeKTPOHHbIE
Ne /i HaumeHnoBanue pa3iesioB M TeM K n (uudposbie)
) NpOrpamMMbl Beero OHTPOJILHBIE PAKTHHECKHE | 6hazoBaTenbHbIe
padoThI padoThI pecypes

1 Uucna wu BeiuucieHusa. KBagpaTHbie 15 0 0 bubnmoreka HOK
KOpPHHU https://m.edsoo.ru/7f417af8

5 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 0 0 bubnnoreka 1HOK
HoKa3areseM https://m.edsoo.ru/7f417af8

3 Anrebpanueckue BBIpaKEHUSI. 5 1 0 bubnnoreka HOK
KBanparHbiii TpéxuwieH https://m.edsoo.ru/7f417af8

4 Anrebpanueckue BBIPAKCHMUSL. 15 1 0 bubnuoreka HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8

5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 0 bubnmoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBuenuss u HepaBeHcTBa. CHCTEMBI 13 0 0 bubnmoreka HOK
ypaBHEHHUI https://m.edsoo.ru/7f417af8

7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 0 EES;H;/?;ZI;Z 00.1u/7f 41]%[a0f§
bubnmoreka OK

8 PynKuun. OCHOBHEIC IOHATHA S 0 0 https://m.edsoo.ru/7f41L7[af8
bubnuorexa 1HOK

9 PyHKUMK. THCIOBEIE (YHKIIH 9 0 0 https://m.edsoo.ru/7f417af8
bubnmnoreka IHOK

10 Tosropenne n 0bobmenne 6 2 0 https:/m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB 1o 102 6 0

ITPOTPAMME



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/7f417af8

9 KUIACC

KosmnyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMe  pa3ieioB W TeM K n (uudposbie)
} IpPOrpaMmbl Beero OHTPOJIbLHBIE PAKTHHECKHE | o G5hazoBaTenbHbIe
padoThI padoThI pecype
1 Uucma u BblunciieHus. JleficTBUTENbHEIC 9 0 0 bubmmorexa HOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUsI U HEPABEHCTBA. Y PaBHEHUSA C 14 1 0 bubnuoreka HOK
OJTHOM TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenuss u HepaBeHCTBA. (CHCTEMBI 14 1 0 bubnnoreka HOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bubnnoreka HOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 https://m.eds00.ru/7§419d08
bubnmmoreka LHOK
S PyHKIEH 16 1 0 https://m.eds00.ru/7f419d08
bubnmmoreka LHOK
6 YucioBbIe OCIEN0BATENEHOCTH 15 1 0 https://m.edso0.ru/7§419d08
7 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATH3AIIHS 18 1 0 bubnunoreka 1HOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB o 102 6 0

ITPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoiauuecTBo 4acos
Ne Tema vooOKa Jlara 0351 e:l:)p(;ﬂgble m::prBHe MeranpeaMeTrHbie
W Ma yp Beero KOﬁHTPOJIbHBIe HpﬁaKanecKne u3yveHns elc) c:; TeJbHbI pe3yAbLTATHI
padoThl padoThl pecyp OCBOEHHUSI pazjesia
1 ITonsarue 1 0 0 1.1.1
palMoOHAIBHOTO YU CIIa 1.1.2
1.11
Apupmernyeckne 112
NeHCTBUSA C 1.14
2 paurOHaIbHBIMHU 1 : 0 1.15
YUCIIaMU 2.1.1
2.1.2
Apupmernyeckue
3 NeHCTBUA C 1 0 0 1.11
palMOHATLHBIMU 1.1.2
YHUCIaMU
1.1.6
Apudmernueckne 1:232
4 JICHCTBIT “l 1 0 0 1.3.3
paMOHATLHBIMHU
YHUCIaMU 2.11
¢ 3.1.1
Apudmernueckue 134
5 EZIL/[I;E:{P:J[ILHHMH ) 1 0 0 2.1.2
qHUCIIaMU 2.1.3
Apupmernyeckue 113
6 AACHCTBIA °l 1 0 0 125
paroHaIbHBIMU 124

qucjlaMu




1.1.6

1.25
CpaBHeHue, 1.3.2
7 YIIOPSIIOUMBAHUE 1.3.3
parMoOHAIBHBIX YUCEI 211
3.1.1
CpaBHenue, 1.34
8 YIIOPSITIOYNBAHUEC 2.1.2
palMOHATIBHBIX YHCEI 2.1.3
1.1.6
1.2.3
9 Bxoauoii 1.3.3
MOHMTOPHHT 2.1.1
3.1.2
3.2.1
1.1.1
CrereHb c 112
10 HATYPATTBHBIM bubamoreka HOK | 114
https://m.edsoo.ru/7f4211de | 1.1.5
MoKa3aTeyeM
2.1.1
2.1.2
1.1.6
1.25
CreneHn c 1.3.2
11 HATypaJIbHBIM EH@I_HOTeKa HOK 133
ttps://m.edsoo.ru/7f421382
MTOKa3aTeIeM 21.1
3.1.1
Creneun c 1.34
12 HATYypaTbHBIM EH@I_HOTeKa HOK 2.1.2
ttps://m.edsoo.ru/7f42154e
MoKa3aTeyeM 2.1.3



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

CreneHn C

113

bubmmoreka LHOK
13 HaTypalIbHbIM https://m.edsoo.ru/7f4218be 125
IoKa3arejieM 124
CrereHb c 1.1.2
14 HaTypaJIbHBIM 1.15
IoKa3arejieM 2.14
11.1
Pemnrtenne  OCHOBHBIX 1.1.2
15 3aJady = Ha  Jpoou, 1.14
MIPOLICHTHI u3 1.15
peaIbHOM MPAKTUKU 211
2.1.2
1.1.6
1.25
Pemenne 0OCHOBHBIX 132
16 3ama4d = Ha  JIpoOw, 133
TIPOIICHTHI u3 511
peabHOM MPaKTUKH 311
Pemienne  OCHOBHBIX 134
3aJlady = Ha  JIpoou, e
17 2.1.2
MPOLEHTbI u3 513
peaTbHON MPaKTHKH
Pemienue  OCHOBHBIX
18 3ama4y = Ha  JIpoOw,
TIPOIICHTHI u3
peaabHON MPAKTUKH
ITpu3Haku 1%2
JIEIIMMOCTH, 1'3'2
19 pa3noxeHus Ha 1'3'3
MHOKHUTEIN 5 1 1

HaTypPaJIbHBIX YUCET

3.11



https://m.edsoo.ru/7f4218be

[Ipu3Haku

JIEJIMMOCTH, 134
20 pa3noxKeHUs Ha 2.1.2
MHOKHTEIIN 2.1.3
HaTypaJbHBIX YHCET
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0000111eHNE 3HAHUI 3' 1' 1

3.1.2



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510

113

1.1.6
[ToBTOpEHUE 133
OCHOBHBIX ITOHSTHI bubimoreka LHOK 1'3' 4
100 | wu meromoB KypcoB | 1 https://m.edsoo.ru/7f4376b 2'1'3
7 u 8 Kiaccos, 4 2'1'4
000011IeHE 3HAHUI 311

3.1.2
1.1.3
1.16
IToBTOpEeHUE 133
OCHOBHEIX ITOHSTHI bubmmoreka 1HOK 1'3' 4
101 U METOJIOB KypCOB 1 https://m.edsoo.ru/7f436b8 2'1'3
7 u 8 Kaccos, 8 2'1'4
000011IeHHE 3HAHUI 311

3.1.2
1.1.3
1.1.6
[ToBTOpeHue 133
OCHOBHBIX ITOHSTHI bubmmoreka HOK 1'3' 4
102 | wu mertomoB KypcoB | 1 https://m.edsoo.ru/7f43785 2'1'3
7 m 8 xiaccos, 8 2'1'4
0000IIIcHIC 3HAHUHI 311

3.1.2

OBIIEE KOJIMYECTBO
YACOB IO 102

I[TPOIT'PAMME



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KUIACC

KoanuecTBo yacoB JIeKTPOHHbIE MeTtanpeamMeTH
Ne Jlara
n/ | Tema ypoka Becer | Kourpoabnni | Ilpakrtudyeckn | H3y4YeHH i ppoBhIe PIE  PESYILTATHL
I 6 p a o0pa3oBaTe/ibHbIE OCBOCHHA
0 e padoThl € padoThl pecypes pasiena
1.1.1
Pammonanbubie 1.1.2
Yucia, 115
UppanyroHaIbHbIE 1.2.1
1 1 0 0
Yylcila, KOHEYHbIE U 1.2.3
OecKOHEeYHEIE 1.3.2
JECATUYHBIC TpOOH 2.1.2
2.2.1
1.1.1
MHokecTBO
NeHCTBUTENIHLHBIX 112
YHCelT; 115
N 1.2.1
2 JIENCTBUTEIIBHBIE 1 0 0 123
quciaa Kak 132
OECKOHEYHBIE 519
JECSATHYHBIE IPOOH 22 1
Bzaumuo 1.1.3
OJIHO3HAYHOE 1.1.6
COOTBETCTBUE 1.3.3
MEXy MHOKECTBOM 1.34
3 NEeHCTBUTENIHLHBIX 1 0 0 2.1.3
qHCeN 51 2.14
MHOXXECTBOM TOYEK 3.1.1
KOOP/IMHATHOM 3.1.2
IPSIMOU
4 CpleHeHHe 1 0 0 113
IEHCTBUTEIILHBIX 1.1.6




Yucell,
apudMeTHIecKue
NEUCTBUA C
e CTBUTCIILHBIMU
YHCJIAMU

133
134
2.1.3
2.14
3.11
3.1.2

[pubnmxénnoe
3HAYCHUE BEIIMYHHBI,
TOYHOCTh
PUOIHKCHUS

113
1.1.6
1.3.3
134
2.1.3
2.14
3.11
3.1.2

Oxkpyrienue yncen

113
1.1.6
133
1.3.4
2.1.3
2.14
311
3.1.2

Oxpyrienue uncen

113
1.1.6
1.3.3
134
2.1.3
2.14
311
3.1.2

[Ipukuaka u oleHKa
PE3yJIbTAaTOB
BBIYMCIIEHUN

113
1.1.6
1.3.3




134

2.1.3
2.14
3.11

3.1.2
1.1.3
1.1.6
1.3.3
. [Ipukuaka u oreHka ay

BTATOB

Esgicngm?lﬁ 2.1.3
2.1.4
3.11

3.1.2
1.1.1
Jluneiinoe 1.1.2
%E?;:Heg:e' bubnunorek HOK 1;?

10 . https://m.edsoo.ru/7f43bf e

YpaBHEHHIA, 65 123
CBOSIIUXCS j¢ls) 132
JIMHEHHBIM 219

2.2.1
1.1.3
JIunerinoe 1.1.6
YpaBHEHHE. 1.3.3
11 Pemrenne 134
YpaBHEHM, 2.1.3
CBOISIIIINAXCSA 214
JIMHEHHBIM 3.11

3.1.2
KBaapatHoe E6imorexa [TOK 1.1.3
12 %paBHeHHe' https://m.edsoo.ru/7f43c5 116
elIeHHE % 133
YpaBHEHUH, ac 134



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

CBOISIINXCS K 2.1.3
KBaJIpaTHBHIM 214
3.1.1
3.1.2
1.1.3
KBanpatHoe 1.1.6
%E?;;f;{:e' bubnunoreka HOK 12431
13 - https://m.edsoo.ru/7f43c5 2'1'3
CBOISAIIXCS K 42 214
KBaJIpaTHBIM 3.1.1
3.1.2
1.11
1.1.2
bukBanpaTHbie bubmorexa HOK i%?
14 https://m.edsoo.ru/7f43c3 o
YpaBHEHMUSI 40 123
- 1.3.2
2.1.2
2.2.1
1.1.3
1.1.6
1.3.3
buxBanparHsie bubnmorexa HOK 1.34
15 https://m.edsoo.ru/7f43c3 e
ypaBHEHHUSI a0 2.1.3
- 2.14
3.1.1
3.1.2
IIpumepsl  pemeHus 112
16 YpaBHEHUN TpeTbel 1'3'3
51 4eTBEPTOM 1'3' 4
cTeneHei b

2.1.3



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

pas3IoKeHUEM Ha 214
MHOYKUTEIHN 3.11

3.1.2
1.1.3
[Ipumepsr peuieHus 1.1.6
YpaBHEHUU TpPEThEH 1.3.3
17 U 4eTBEPTOI 134
creneHei 2.1.3
paznoxeHueM Ha 214
MHOKHUTEIU 3.11

3.1.2
111
1.1.2
115
Pemenne  apoOGHo- bubmmoreka HOK 121
18 palOHATBLHBIX https://m.edsoo.ru/7f43c9 1'2'3
ypaBHEHHA b6 1'3'2
2.1.2

2.2.1
1.1.3
1.1.6
1.3.3
Pemmenne  apoOHoO- bubnmorexa LHOK 134
19 paIrOHAIBHBIX https://m.edsoo.ru/7f43c9 2'1'3
ypaBHEHHA b6 2' 1' 4
3.1.1

3.1.2
1.1.3
Pemmenne TeKCTOBBIX 1.1.6
20 3amaq 1.3.3
anreOpanyecKum 1.34
METOIOM 2.1.3

2.1.4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

3.11

3.1.2
1.1.3
1.1.6
Penienne TeKCTOBBIX 1.3.3
21 3a1a4 1.34
anreOpandecKum 2.1.3
METOJIOM 214
3.1.1
3.1.2
1.1.3
1.1.6
Pernrenne TeKCTOBBIX 1.3.3
29 3a71a4 1.34
anreOpandecKum 2.1.3
METOIOM 2.14
3.11
3.1.2
KonTtponbHas 3.21
23 pabota mo  Teme 3.2.2
"VpaBHeHUs C 0THON 3.2.3
NepeMEHHON "
1.1.1
1.1.2
115
YpaBHeHue ¢ IByms bubnuorexa LHOK 121
24 MIEPEMEHHBIMH U €TO https://m.edsoo.ru/7f43d0 1'2'3
rpaduk b4 1'3'2
2.1.2
2.2.1
YpaBHeHUE C IBYMs bubnunoreka I[IOK | 1.1.3
25 HIEPEMEHHBIMUA U €r0 https://m.edsoo.ru/7f43d0 | 1.1.6
rpaduk b4 1.3.3



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

134

2.1.3
2.14
3.11

3.1.2
111
112
Cucrema IIBYX 1.15
JIMHEWHBIX 121
26 YPAaBHEHMH C JIBYMs 123
NEpEeMEHHbIMU U €€ 1.3.2
peleHne 2.1.2

2.2.1
113
1.1.6
Cucrema JIBYX 1.3.3
JIMHEWHBIX 134
27 YpaBHEHUH C AByMs 2.1.3
[IEPEMEHHBIMU U €€ 2.1.4
peleHue 3.11

3.1.2
113
1.1.6
Cucrema D1:3%:¢ 1.3.3
JIMHEWHBIX 134
28 YPaBHEHMH C JIBYMs 2.1.3
NEPEMEHHBIMU U €€ 2.1.4
pelieHue 3.11

3.1.2
113
Cucrema IBYX 1.1.6
29 JIMHEWHBIX 133

ypaBHEHUH C ABYyMs

134




TIEPEMEHHBIMA U €€

2.1.3

pelieHue 214
311
3.12
1.1.3
1.1.6
Pemenue CUCTEM 133
JIBYX  ypaBHEHUH, bubnuoreka [HOK 134
30 OJIHO M3 KOTOPBIX https://m.edsoo.ru/7f43d2 2'1'3
JIMHEIHOe, a JIpyroe 3a 2'1' 4
— BTOPOU CTENICHU 311
3.1.2
1.1.3
1.16
Pemenue CHCTEM 133
IBYX YPaBHEHUH, bubnnoreka I[HOK 134
31 OJTHO U3 KOTOPBIX https://m.edsoo.ru/7f43d5 2'1'3
JHMHEIHOe, a Japyroe 5a 2'1' 4
— BTOPOU CTENEHU 311
3.12
1.1.3
1.1.6
Pemenue CHCTEM 133
JIBYX  ypaBHEHUH,
134
32 OZHO W3 KOTOPbIX 213
THHEHHOE, a Apyroe 214
— BTOpOU CTENEeHU 311
3.1.2
Pemenue CUCTEM 1.1.3
JIBYX  ypaBHEHUH, 1.1.6
33 OIHO W3 KOTOPBIX 1.3.3
JUHEHHOE, a JApyroe 1.34
— BTOPOM CTENEHU 2.1.3



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

2.14

311
3.1.2
111
I'paduaeckas 11;
WHTEpIpETaLMs 1 ' 2' 1
34 CUCTEMBI ypaBHEHUN 1' 2'3
¢ ABYMs 132
TIEPEMEHHBIMH 5192
221
1.1.3
1.1.6
Perienme TeEKCTOBBIX 1.3.3
35 3a1a4 1.34
anreOpanyecKum 2.1.3
c11ocodbom 214
311
3.1.2
1.1.3
1.1.6
Penrenne TeKCTOBBIX 1.3.3
36 3amaq 1.34
anreOpandecKum 2.1.3
CcrIoco0oM 214
3.11
3.1.2
KonTponpHas 3.21
37 pabora mo  TeMe 3.2.2
"CucreMsl 3.2.3

ypaBHEHUH"




111

1.1.2

Yucrnoseie 115

38 121
HEPABCHCTBA 1 HX 193
CBOMCTBa 132

2.1.2

2.2.1

1.1.3

1.1.6

1.3.3

Uucnossie bubnuoreka HOK 134

39 HEPABEHCTBA M HX https://m.edsoo.ru/7f43ad 2'1'3
CBOMCTBA ba 214

3.11

3.1.2

111

1.1.2

Tt omowa ok 143

40 Oﬂi oft TepeMerHoii https://m.edsoo.ru/7f43af0 1'2'3
U UX pelleHne 8 1.3.2

2.1.2

2.2.1

1.1.3

1.1.6

Jluneitnbie 1.3.3
HEPaBEHCTBA c BH6H_HOTeKa HOK 134

41 OmHOM  TepeMEHHO https://m.edsoo.ru/7f43af0 513
U UX pELIEHUE 8 2.14

311

3.1.2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

113

1.16
Jluuciinbie bubnmoreka LHOK 12431
42 gze[i?)];eHringeHHoﬁc https://m.edsoo.ru/7f43af0 2'1'3
U UX pELIeHUE 8 2.14
3.11
3.1.2
111
11.2
CucreMpl JTUHEHHBIX 1.15
HEPaBEHCTB C OJHOMU 1.2.1
43 .
MEepEMEHHON U UX 1.2.3
pelieHue 1.3.2
2.1.2
2.2.1
1.1.3
1.16
Cucrtembl TUHENWHBIX 1.3.3
HEPaBEHCTB C OJIHOU 1.34
44 .
MEPEMEHHON © HX 2.1.3
pernieHue 214
3.11
3.1.2
1.13
116
CucreMbpl JTUHEHHBIX 1.3.3
HEPaBEHCTB C OJHOMU 134
45 .
MEepEMEHHON U WX 2.1.3
pelieHue 214
3.11

3.1.2



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

46

KBagparubie
HEPaBEHCTBA
pelieHue

bubmorexa LHOK
https://m.edsoo.ru/7f43b0
98

111
112
115
121
123
1.3.2
2.1.2
2.2.1

47

KBanpatHbie
HEPaBEHCTBA
pelenue

bubmmoreka HOK
https://m.edsoo.ru/7f43b2
le

113
1.1.6
1.3.3
134
2.1.3
2.14
3.11
3.1.2

48

KBanpatHsbie
HEPaBEHCTBA
pelieHue

bubmmorexa LHOK
https://m.edsoo.ru/7f43b5
a2

113
1.1.6
133
1.3.4
2.1.3
2.14
3.11
3.1.2

49

KBanpatHsbie
HEPABEHCTBA
perenue

113
1.1.6
1.3.3
134
2.1.3
2.14
311
3.1.2



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2

113

1.16
1.3.3
KBagparubie
50 HEpaBeHCTBA M HUX 134
pelieHue 2.1.3
2.14
3.11
3.1.2
113
I'padmueckas 1.16
HHTEpTIpETaliiA bubnuoreka [HOK 122
51 HEPABCHCTE 1 https://m.edsoo.ru/7f43b0 o
CHCTEM HEPABEHCTB C 2.1.3
98
TIBYMS 214
NEPEMEHHBIMU 311
3.1.2
1.1.3
I'paduueckas 1.1.6
VHTEpIpeTalus 1.3.3
HEPABEHCTB u 1.34
52
CUCTEM HEPABEHCTB C 2.1.3
TIBYMSI 2.14
NIEPEMEHHBIMU 3.11
3.1.2
KonTponpHas 3.21
53 pabora mo  TeMe 3.2.2
"HepaBencrpa" 3.2.3
111
1.1.2
KBanpatuunas bubnuoreka HOK 115
54 ¢ynkmms, eé rpaduk https://m.edsoo.ru/7f4396 1' 2'1
U CBOMCTBA c6 1'2'3

132



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6

2.1.2

2.2.1
1.1.3
1.1.6
1.3.3
KBanparuunas bubmmoreka HOK 134
55 byukus, eé rpadux https://m.edsoo.ru/7f4398 2' 1'3
U CBOICTBA 42 o
2.1.4
3.11
3.1.2
1.1.3
1.16
1.3.3
KBagparuunas bubnmoreka [HOK 134
56 byukuus, e€ rpadux https://m.edsoo.ru/7f4399 2'1'3
U CBOMCTBa b4 L
2.1.4
311
3.12
1.1.3
[TapaGona, i%g
KOOPIMHATHI bubnuoreka HOK 1'3' 4
57 BEPIIMHBI TapaloJIbl, https://m.edsoo.ru/7f439e 2' 1' 3
0oChb CUMMETPHUHU b4 o
napaloJIb 214
3.11
312
1.1.3
[Tapabomna, 1.1.6
KOOpJMHATHI bubnuoreka I[HOK | 1.3.3
58 BEPIITHHBI TapadOoIIbI, https://m.edsoo.ru/7f43a0 | 1.3.4
0Cb CUMMETpUHU 3a 2.1.3
napaboJIbI 214

3.1.1



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a

3.1.2

1.1.3
[Tapabomna, 1%2
KOOPJIUHATHI Bbubnmoreka LHOK 1'3' 4
59 BEPIIHHBI TApadOJIbI, https://m.edsoo.ru/7f43al 2' 1' 3
0oCh ; CUMMETPHHU ac 514
napaboJTbl 311
3.1.2
1.1.3
[Tapaboura, i%g
KOOPJIUHATHI bubnuoreka HOK 1' 3' 4
60 BEPIIKHBI T1apadoIbI, https://m.edsoo.ru/7f43a3 2' l. 3
0Chb CUMMETpUU le .
6 214
napaboJIbI 311
3.1.2
1.1.3
[TapaGona, 1%2
KOOpPJUHATBI bubmnoreka LHOK 1'3' 4
61 BEPIIHHBI TapadoIbI, https://m.edsoo.ru/7f43a5 2' 1' 3
0oChb CUMMETpPUHU 26 "
6 214
napadoITbl 311
3.1.2
1.1.3
1.1.6
[Tapabomna, 133
KOOPIUHATHI
1.34
62 BEPILKHBI TapadoIIbl, 213
0;5216 CUMMETPHHU 514
napadoIIbl 311

3.1.2



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

113

1.16

I'paduku  GyHKIINH: 1.3.3

63 | YTKuy=katb, 134
y=k/x, y=x3, y=vX, 2.1.3

y=I| 2.1.4

311
3.12

1.1.3

1.1.6

I'padukn  ¢GyHKUIMNA: 1.3.3

64 y = kx, y = kx + b, 1.3.4
y=k/x, y=x3, y=vx, 2.1.3

y=|X| 2.1.4

3.11
3.1.2

1.1.3

1.16

['paduku  QyHKIMIA: 1.3.3

65 | YTRGYSkatb, 134
y=k/X, y=x3, y=Vx, 2.1.3

y=|X| 2.1.4

311
3.12

1.1.3

1.1.6

I'paduku  QyHKIMIA: 1.3.3

66 y =kx,y =kx + b, 134
y=k/x, y=x3, y=vx, 2.1.3

y=|X| 2.1.4

311

3.1.2




113

1.1.6
I'paduku  GyHKIINH: 1.3.3
67 y = kx, y = kx + b, 134
y=k/x, y=x3, y=vX, 2.1.3
y=|x| 2.1.4
3.1.1
3.1.2
113
1.1.6
I'padukn  ¢GyHKUIMNA: 1.3.3
68 y = kx, y = kx + b, 1.3.4
y=k/x, y=x3, y=vx, 2.1.3
y=|X| 2.1.4
3.1.1
3.1.2
KonTponphas bubnuoreka I[IOK | 3.2.1
69 pabora mo  Teme https://m.edsoo.ru/7f43ab | 3.2.2
"OyHKIHR" 84 3.2.3
111
1.1.2
N 115
IlonsTe 4YHCIOBOI bubnmorexa LHOK 121
70 I0CJIEI0BATEHHOCT https://m.edsoo.ru/7f43e6 1'2'3
" ¢ 132
2.1.2
2.2.1
3amanue 1.1.3
HOCJ‘IC,Z[OB&TCJ‘IBHOCTU Erbmiorexa [TOK 1.1.6
71 " PEKYPPEHTHOH https://m.edsoo.ru/7f43eb 133
dbopmynoit u da 134
dbopmyoit n-ro = 2.1.3
4jicHa 2.1.4



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda

3.11

3.1.2
1.1.1
1.1.2
1.15
Apudmerndeckas u Bubnnoreka HOK 121
72 reoMeTpuIecKas https://m.edsoo.ru/7f43ed 1'2'3
MPOrpeccuu e 1'3'2
2.1.2
2.2.1
1.1.3
1.1.6
1.3.3
Apudmerndeckas u bubnuoreka LHOK 134
73 reoMeTpuvecKas https://m.edsoo.ru/7f43f3 2'1'3
POrPeCcCHr b4 2' 1' 4
3.1.1
3.1.2
1.1.3
Dopmybl n-ro 1.1.6
ZEI?II(EVIGTHHCCKOIZ " Bubmaorexa HOK 122
74 . https://m.edsoo.ru/7f43f5 e
T€OMETPUIECKON 83 2.1.3
IIPOrPecCUil, CyMMBI = 2.14
MEPBBIX N YJICHOB 3.11
3.1.2
DopMyIIbL n-ro iig
:H;Ié;[ tecKol I Bubnuoreka HOK | 1.3.3
75 P CTHHCCKO] https://m.edsoo.ru/7f43ef2 | 1.3.4
T€OMETPUIECKON c 213
IIPOTPECCUM, CYMMBI - 2'1' 4

IEPBLIX N YICHOB

3.1.1



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
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3.1.2

113
DopmyIbl n-ro 1.1.6
ena . bubnuoreka LHOK 12431
76 apH(bMeTH%CKOUH 1 https://m.edsoo.ru/7f43f0c | ;"
r€OMETPUIECKON 5 2.1.3
IIPOrpeccuii, CyMMBI = 2.14
MEPBBIX N WICHOB 3.1.1
3.1.2
1.1.3
DopMyIb n-ro 116
ena . bubnuoreka [HOK 122
77 apH(bMeTH%CKOUH 1 https://m.edsoo.ru/7f43f7 o
r€OMETPUYECKON 2.1.3
y 2e
POrPecCcuii, CyMMBI 214
MEPBBIX N YJICHOB 3.11
3.1.2
1.1.3
Dopmybl n-ro 1.1.6
anena . bubnnoreka I[HOK 12131
78 apmbMemqecmVH 1 https://m.edsoo.ru/7f43f8a | '
T€OMETPUYECKON 0 2.1.3
pOrpeccuii, CyMMBbI = 2.14
IIEPBBIX N YJIECHOB 3.11
3.12
N3ob6pakenue 1.1.3
YJIEHOB 1.1.6
apupMETHUECKOH | 1.3.3
reOMETPUYECKOM 134
79 N
nporpeccuit 2.1.3
TOYKaMHU Ha 2.1.4
KOOpZIMHATHOMN 3.11
IUIOCKOCTH 3.1.2



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

80

N3obpaxenue
YJICHOB
apudmeTrnueckon u
TEOMETPUYECKOU
porpeccui

TOYKaMU Ha
KOOPJIMHATHOU
MJIOCKOCTH

113
1.1.6
133
134
2.1.3
2.14
3.11
3.1.2

81

JInHenHbBI U
JKCIIOHEHIINAIbHBINA
poct

113
1.1.6
1.3.3
134
2.1.3
2.14
3.11
3.1.2

82

CrnosxHble MPOLEHTHI

bubmmorexa LHOK
https://m.edsoo.ru/7f43fe0
e

111
112
115
121
123
1.3.2
2.1.2
2.2.1

83

CrnoXHEIS IMPOUCHTBI

bubnuoreka HOK
https://m.edsoo.ru/7f4401
ab

113
1.1.6
1.3.3
134
2.1.3
2.14
311
3.1.2



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6

KonTponbpHas 3.2.1
pabora 1m0  Teme bubmmoreka I[HOK | 3.2.2
84 "Huciossie https://m.edsoo.ru/7f4404 3.2.3
[IOCJIEIOBATEIHLHOCT 8
I/I"
[loBTOpEHmUE, 113
0000111IeHIE u 1.1.6
cucreMaTu3anus 1.3.3
3HAHUH. 3amnmuce, 134
85 CpaBHEHHE, 2.1.3
JICUCTBUS c 2.1.4
JIEHCTBUTEILHBIMA 3.1.1
YHCJIaMHU, YHCI0Bas 3.1.2
npsimast
1.1.3
[ToBTOpEHUE, 1.1.6
00001IeHIE u 1.3.3
86 CHCTEMAaTH3alHs 134
3HaHud. [IpoueHTst, 2.1.3
OTHOIIICHHS, 2.1.4
MPONOPLUUHN 3.1.1
3.1.2
[loBTOpEHNE, 113
1.1.6
000011IeHIE u 133
CHCTEMATH3ALINS 134
87 3HAHUH.
2.1.3
Oxpyrnenue,
npuOIIKeHNEe 214
R ’ 3.1.1
3.1.2
[ToBTOpEHME, bubnuoreka [HOK | 1.1.3
88 00001IeHNE u https://m.edsoo.ru/7f443b | 1.1.6
CHCTEMAaTH3aIlHs 12 1.3.3



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

3HaHni.  Pemenue 134
TEKCTOBBIX 3a71a4 2.1.3
apupMeTHIECKUM 214
crrocoooM 3.1.1
3.1.2
[ToBTOpEHue, 113
1.1.6
0000111IEHIE u 133
cucreMaTu3anus bubmnoreka LHOK 1'3' 4
89 3Hanuii.  Pernenue https://m.edsoo.ru/7f443c 2' 1'3
TEKCTOBBIX 3a1a4 d4 2'1' 4
apu(pMETHIECKIM 3 ' 1' 1
CII0co0o0M 312
[ToBTOpEHME, 113
1.1.6
00001IeHIE u 133
CHCTEeMaTH3aITUs bubmorexa HOK 1' 3' 4
90 3HaHuii.  Pemrenne https://m.edsoo.ru/7f443fe 2' 1'3
TEKCTOBBIX 3a1a4 a 2' 1' 4
apu(pMETHUECKUM 3 ' 1' 1
crrocoooM 3.1.2
[ToBTOpEHUE, 113
0000111eH1E u 1.1.6
CHCTEeMaTH3aIIs 1.3.3
3HAHWM. bubnmoreka IIOK | 1.34
91 [IpeoGpazoBanue https://m.edsoo.ru/7f4441 | 2.1.3
anreOpandecKux ca 214
BBIpa)KEHU, 3.11
JIOTTYCTHUMBIE 3.1.2
3HAYCHUS
[ToBTOpEHME, bubnuoreka [HOK | 1.1.3
92 00001IeHNE u https://m.edsoo.ru/7f4443 | 1.1.6
CHCTEMAaTH3aIlHs 64 1.3.3



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364

3HAHUU. 1.34
[IpeobpazoBanue 2.1.3
anreOpandecKux 214
BbIpa)KEHU, 3.11
JIOTTYCTHUMBIE 3.1.2
3HAYCHUS
[ToBTOpEHME, 1.1.3
0000111eHnE u 1.1.6
CUCTeMaTHU3aIHs 1.3.3
3HAHUM. bubnmoreka HOK | 1.34
93 [Ipeobpa3oBanue https://m.edsoo.ru/7f4446 | 2.1.3
anreOpanyecKux 2 2.1.4
BbIpa)KEHU, 311
JIOITyCTUMbIE 3.1.2
3HAYCHHUS
[loBTOpEHME, 113
000011eHne u 1.1.6
CHUCTeMaTHU3aIIHs 1.3.3
3HAHUM. bubnmnoreka IHOK | 1.34
94 [IpeobpazoBanue https://m.edsoo.ru/7f444a | 2.1.3
anredpanyeckux 94 2.14
BbIpa)KEHU, 3.11
JIOITYCTUMBIE 3.1.2
3HAYCHUS
[ToBTOpEHMUE, 1.13
00001IeHne u 1.1.6
CHCTel\iIaTmaum . Erbimorexa [TOK 122
95 3HaHMH.  DyHKIMK: https://m.edsoo.ru/7f444c | ;77
MIOCTPOECHHE, 2.1.3
y 56
CBOIICTBa 214
W3YYCHHBIX 3.1.1
byHKIMiA 3.1.2



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56

IToBTOpEHUE, 1.1.3
00001IeHne u 1.16
gE;IT{;h;IaTHSq?HHEHHH- Bbubnmoreka LHOK 12431
96 LR https:/m.edsoo.ru/7f444f | >
MIOCTPOCHHUE, 2.1.3
. 44
CBOICTBa 2.14
W3YYCHHBIX 3.1.1
byHKIHH 3.1.2
[ToBTOpEHME, 1.1.3
000011eHnE u 1.1.6
omorss 10k |13
97 ) YHKLHH: https://m.edsoo.ru/7f4451 o
IIOCTPOCHHUE, 2.1.3
y 6a
CBOICTBa 214
U3yUYEHHBIX 311
byHKInl 3.1.2
[ToBTOpEHUE, 113
000011eH1E u 1.1.6
ioworss o |12
98 ) YHICHHHI: https://m.edsoo.ru/7f4452 o
MOCTPOEHHUE, 2.1.3
. eb
CBOICTBa 2.14
W3yYEHHBIX 3.11
byHKIMl 3.1.2
[loBTOpEHNE, 113
1.1.6
00001IeHne u 133
CHUCTeMaTH3aIIHs bubnmoreka LHOK 1' 3' 4
99 3HaHHH. https://m.edsoo.ru/7f4455 2'1'3
['padmueckoe 16 2'1.4
pelLIeHNE YpaBHEHUN 3'1'1

N UX CUCTEM

3.1.2



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
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https://m.edsoo.ru/7f4452e6
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113

IToBTOpeHwue,
00001IeHnE u 1%2
cucreMaTh3anus e
100 3HAHUMN. 1 33
2.1.3
['paduueckoe 2.14
peleHre ypaBHEHU N 3.1.1
1 UX CHCTEM 3 1 2
" 3.2.1
101 rorosad 1 3.2.2
KOHTpOJIbHAs paboTa 3.2.3
O06001IeHnEe u
102 cUcTeEMAaTH3aIHs 1
3HAHUH
OBHIEE KOJIMYECTBO
YACOB I10 102

[TPOIT'PAMME







MMPOBEPSAEMBIE TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
poBepsieMOro IIpoBepsiembie NpeMeTHbIe Pe3y/ILTAThl OCBOCHHSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJabrara
1 Yucia 1 BIYUCIIEHUS
BbmonHATe, coderas  yCTHbIE M IIMCbMEHHBIE  IIPUEMBIL,
11 apupMeTHUecKue JeCTBUSA C pallMOHAIbHBIMU YUCIAMU
Haxomuth  3HaueHWs  YUCIOBBIX  BBIPAKEHWUH,  IPUMEHATh
19 pazHooOpa3Hble CHOCOOBI M TNPUEMBI  BBIUMCIIEHUS 3HAUEHHM
' JPOOHBIX BBIPAXKEHUH, COAEPIKAILNX OOBIKHOBEHHBIE U IECATUYHbIC
podu
[lepexoguts oOT oOxHON (OPMBI 3amUCH  4YHCeN K JAPYroi
13 (mpeoOpa3oBbeIBaTh  JECATHYHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
14 CpaBHUBaTh U YHIOPSA0YMBATh PAllMOHAIIBHBIE YMCIIA
15 OKpyriaTh yucia
BBINONHATE MPUKHUIKY U OLIEHKY Pe3yJbTaTa BBIYMCICHHUH, OIICHKY
1.6 3HAYEHUW YUCJOBBIX BBIPAXKECHHI. BBINONHATE JEHCTBUS CO
CTETIEHSIMH C HaTypaJbHbIMU MOKa3aTeIsIMU
[IpuMeHsITh NpPU3HAKU JIEIMMOCTH, Pa3jOXKEHUE HA MHOXXHUTEIU
L7 HATYpaJIbHBIX YHCEIT
Pemarp mpakTUKO-OPUEHTHPOBAHHBIE 3a/layM, CBSI3aHHbIE C
OTHOIIEHHEM  BEJIMYMH,  IPONOPLHUOHAIBHOCTBIO  BEJIMYHH,
1.8 MPOLIEHTAaMH, WHTEPIPETHUPOBATh PpE3yNbTaThl pEIIeHUs 3aJad C
y4€TOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BRIpaKeHUs
21 Hcnonb3oBarh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHMBOJIHKY,
' MPUMEHSTH €€ B MPOLIecCe OCBOEHHSI yueOHOT0 MaTepuaa
99 Haxomute 3HadeHuss OYKBEHHBIX BBIpQKEHUH TMpU  3aJaHHBIX
' 3HAYEHUSAX NTEPEMEHHBIX
53 BbImonHATE npeoOpa3zoBaHUs ILIEJOTO BBIPAXKEHHS B MHOTOWIEH
' MIPUBECHUEM TOJJOOHBIX CJIaraeMbIX, paCKpbITHEM CKOOOK
BbInonHATE yMHOXKEHHE OJTHOUIEHA HA MHOTOWIEH U MHOTOYJIEHa Ha
2.4 MHOTOWJIEH, NPUMEHATh (OPMYNbl KBaJIpaTra CyMMbl W KBajpara
pasHoCTH
OcymecTBIATh  pa3IokKEHHE MHOTOWICHOB HAa MHOXHUTEIH C
2.5 MTOMOIIIBIO BEIHECEHUS 32 CKOOKHM O0IEro MHOXKHTEIS, TPYNIUPOBKU
CllaraeMblIX, IPUMEHEHHs HOPMYJT COKPALIEHHOTO YMHOXKEHHUS




26 [IpumensaTs npeoOpa3oBaHUs MHOTOWICHOB JUTS PELICHUS Pa3TUUHBIX
' 3aJa4 U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 PEaTbHOMN NPAKTUKU
57 Hcnonb30BaTh CBOWCTBA CTENEHEN C HATYpaJIbHBIMU [10KA3aTEIIIMU
' JUTSL IPEOOPa30BaHMSI BBIPAKECHUIH
3 YpaBHEHMs U HEPABEHCTBA
Pemate nuHEHHbIE ypaBHEHHUS C OJHOM NEPEMEHHOM, MPUMEHSA
3.1 [IpaBUJIa NIEPEX0Ja OT UCXOAHOTO YPaBHEHHSI K PABHOCHJIBHOMY €MY.
[IpoBepATS, SBISETCS JIH YUCIO KOPHEM YpPaBHEHUS
3.2 [IpumenaTs rpaduueckue MeTOAbl MNPH PELICHUH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [lonOupats mpuMepsl TAp YMCEN, SBISIOUIMXCS  PELICHUEM
' JMHEWHOT0 ypaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOH MJIIOCKOCTH IpauK JIMHEHHOTO ypaBHEHUS
3.4 C IBYMsI IEPEMEHHBIMU; TIOJIB3YSCh TPa(hUKOM, IPUBOJAUTE IPHUMEPHI
peleHys ypaBHEHUS
35 Pematb cucrembl ByX ~JMHEHHBIX  ypaBHEHUH ¢  JOByMs
' MEPEMEHHBIMH, B TOM YHCIIE TPaPUIECKU
CocTaBisiTh U pemaTh JMHEHHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YpaBHEHMH MO YCIOBHUIO 33J]a4u, MHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4H MTOJTyYSHHBIH pe3yIbTaT
4 Koopaunats! u rpaduxu. @yHKuuu
N3o0paxkaTh HA KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHbIM KOOpPJMHATaM, JIy4H, OTPE3KH, WHTEpPBAJIbl, 3alHCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alTeOpanveckoM s3bIKe
49 OtrMedaTh B KOOPJMHATHOM IUTOCKOCTH TOYKM TIO 3aJlaHHBIM
' KOOpAUHATaM
43 Crpouts rpaduxu TuHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKINH Y
' = X
OnwuceBaTh ¢ TOMOIIBIO (YHKIIUH M3BECTHBIE 3aBHCUMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMU 110 3HAYCHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 NpeNCTaBICHUS M aHaIU3a
4.6 uHpOpMalUY, H3BIEKATh M HHTEPIPETUPOBATh WHGOPMALMIO U3
rpauKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KJIACC
Kon .
POBEDSIEMOro IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
posep 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJibTaTa
1 Uucna v BBIYHCIICHUS
11 Hcnonp30BaTe  HayaJbHbIE  NPEACTABICHUS O  MHOXECTBE
' JeWCTBUTENBHBIX YMCEN AJISl CPAaBHEHUS, OKPYTJICHHSI U BHIUUCIICHUH,




M300pakaTh NEHCTBUTEILHBIC YHCIIA TOYKAMU Ha KOOPIWHATHOU
psSMOM

1.2

[IpuMeHATH TOHATHE APUPMETUYECKOIO KBAJPAaTHOIO  KOPHS,
HAXOJWUTh KBAJpATHBIE KOPHHU, HCIONB3YSl IMPH HEOOXOAMMOCTH
KaJIbKYJISTOD, BBINOJIHATh npeoOpa3oBaHus BBIPAXKEHUH,
coJlepKallMX KBaJpAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU

Hcnons3oBarhk 3amucy OOJIBIIMX M MAajbIX YHUCET C IOMOIILIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaKEeHHs

2.1

[IpuMeHATh MOHATHE CTENEHU C LIEJIBIM NOKA3aTEJIEM, BBIIIOJIHATH
MpeoOpa3oBaHUs BBIPAKEHUH, COACPKAINIUX CTEICHH C IIEJIBIM
[10Ka3aTeJIeM

2.2

BbINONHATE  TOXKIECTBEHHbIE IPEOOpa30BaHMs  palMOHAIBHBIX
BBIPOKCHUH Ha OCHOBE MPaBHJI JCHCTBHI HAJ] MHOTOWICHAMH H
anredpandecKuMu J1poosMu

2.3

PacknanniBaTh KBa,Z[paTHBIﬁ TpéX‘IJ'ICH Ha MHOXKHTCIIN

2.4

[TpumensTh Mpeodpa3zoBaHKs BEIPAKEHUH IS PEIICHHUS PA3InIHBIX
3a/1a4 U3 MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemarsn J'II/IHCI‘/'IHBIG, KBaJApaTHBIC YpPAaBHCHHUA W PallUOHAJILHBIC
YpaBHCHUSA, CBOAAIIMUCCA K HUM, CUCTEMBI IBYX ypaBHeHI/IfI C AByMs
IICPpEMCHHBIMU

3.2

[IpoBomuTh mpOCTEWIINE WCCIECIOBAaHUSA YPAaBHEHUM U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEeM TrpaduyecKux
Mpe/icTaBlIeHUH (yCTaHaBINBATh, UMEET JIM YpaBHEHHUE WM CUCTEMA
YpaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIBKO, ¥ ITPOYEe)

3.3

Ilepexoguth OT cilOBeCHOM (OpMynUpOBKM 3amaun K €€
anreOpandeckoi MOJENIN C MOMOIIBIO COCTABJICHUS YPaBHEHUS WU
CUCTEMBbl YpaBHEHUH, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIy4YECHHbIN pe3ynbTar

3.4

[IpumeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB ISl CpPAaBHEHHS,
OLICHKH, pelIaTh JIMHENHbBIE HEPABEHCTBA C OJTHOW NIEPEMEHHOU U UX
CHUCTEMBI, TaBaTh IPAPUIECKYIO WILTIOCTPAIIMIO MHOYKECTBA PEIICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKINUU

4.1

[lonumars M UCHOIB30BaTh (YHKIMOHAJIBHBIE TOHATHUS U S3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), ONpPEIeNsATh 3HAYCHUE
(YHKIIUH [0 3HAYEHHIO apryMEHTa, ONPEeNsaTh CBOMCTBA (QyHKIUN

o e€ rpaduxy

4.2

CtpouTth rpapuKu dIeMEHTApHBIX (YHKIIHIA BUJIA:
y=k/x

<<

k/x




, Y =X% y =X3% y = [X|, onHchIBaTh CBOWMCTBA YUCIOBON (DYHKIIUU TIO €€
rpaguky

9 KJIACC
Kona .
HIpOBEpAEMOTo IIpoBepsiembie Npe/IMeTHbIE Pe3yJILTATI 0CBOCHHS OCHOBHOI
0o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusl
pe3yJabTara
1 Yucaa ¥ BEIYMCIICHHS
CpaBHUBATh W YNOPSIOYMBATH PAIMOHATIBHBIC U MPPAIIMOHATHHBIE
11 qucia
BrInonHATh apuMeTHYECKUE ISHCTBUS C pallMOHAILHBIMU YMCIaMH,
1.2 coyerasi yCTHbIC M TUCbMEHHBIC IPUEMBI, BHITIOJIHSITH BEIYUCIICHUS C
HPPalMOHATILHBIMH YUCIIAMHU
HaxoauTh 3Ha4YeHHUs CTEIICHEH ¢ IEIBIMU TOKa3aTeIIMU U KOPHEH,
13 BBIUUCIIATH 3HAUYCHUS YUCIIOBBIX BBIPAKCHUI
OKpyriisiTh  IEHCTBUTENBHBIC  YHCIA,  BBIIOJIHITH  MPHKUIKY
14 pe3yabTaTa BBIYUCICHHIA, OIEHKY YHCIOBBIX BBIPKCHHIM
2 VYpaBHEeHUs 1 HEPABEHCTBA
91 Pemare nuHelHBIE U KBAJPaTHbIC ~ yPaBHEHMS,  ypaBHCHMS,
CBOJISAIIUECS K HUM, TPOCTEHIIIHE TPOOHO-pAIlHOHABHBIC YPaBHEHUS
Pemiath cuctembl IByX JTMHEWHBIX YPAaBHEHHH C IBYMs TIEPEMECHHBIMH
2.2 U CHUCTEMBbI JIByX YPaBHECHHH, B KOTOPBIX OJHO YpaBHCHHE HE
SIBJISIETCS JIMHEMHBIM
Pemath TekcTOBbIE 3a/1a4M adredpanyeckuM crocoOOM ¢ TOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHUS WM CHCTEMBI JIByX YPaBHCHHH C ABYMS
MIEPEMEHHBIMH
[IpoBoauTh mpoOCTeilIne WUCCIEeIOBaHUS YpPAaBHEHUH U CHCTEM
24 YpaBHCHHI, B TOM WHCIE C  MPUMEHEHHEM rpaduuecKux
MPEJCTaBICHUN (HANpUMEp, YCTaHABIUBATh, UMEET JIH YPaBHCHHE
WJIM CHCTEMa YPaBHEHUH PENICHUS, €CIIM UMEET, TO CKOJIBKO)
Pemrate  nuHEHHBIC HEpAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA,
25 n300pakaTh pellieHNue HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3aMCHIBAThH
pelIeHre C ITOMOIIBI0 CHMBOJIOB
Perrate cucTeMbl JTMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
26 BKJIOHAIOIINE  KBAJPATHOE HEPABEHCTBO, HU300paxaTh perieHue
CUCTEMBI HEPAaBEHCTB Ha YHUCIIOBOM MPSIMOH, 3aITUCHIBATH PEIICHUE C
IMOMOIIBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MPH PEHICHUN PA3IMUHBIX 33124
3 OyHKIIUU
PacniosnaBath  (QyHKIMM  W3yYeHHBIX  BHJIOB. [loka3biBaTh
CXEMaTUYEeCKH PACIOJOKEHHE Ha KOOPJAWHATHON IIJIOCKOCTH
3.1 rpadukoB QyHkuMi Buma: y=kx, y=kx+b, y=k/X, y=ax’tbx+c, B
3aBUCHMOCTH OT 3HaueHUH KOA((UIIMEHTOB, ONMMCHIBATH CBONCTBA
byHKINN




3.2

[Toka3piBaTh CXEMATUYECKH pACIIOJIIOKEHHE HAa KOOPAUHATHOMN
IJIOCKOCTH TpadukoB GyHKIUN Buaa Y = VX, Y = |X| U onuchIBaTh
cBoiicTBa (PyHKIUI

3.3

Crpouth M M300pa)xkaTh CXEMaTHYECKU TpadUKH KBaJPATHUHBIX
(GYHKIMIA, OMMCHIBATh CBOMCTBA KBAJPAaTHYHBIX (DYHKIMH TO HX

rpadukam

3.4

Pacnio3naBath KBaIpaTH4Hyr0 (YHKIHIO TO (QopMylie, TPUBOAUTH
MpUMepbl KBAaJIpaTUYHBIX (DYHKUUNA U3 peaibHOM KHU3HU, (DU3UKH,
reOMETPUU

Apudmerndeckas 1 TeOMETpHUYECKAs! TPOTPECCHH

Pacrio3HaBath apu(METHYECKYI0O M T€OMETPUYECKYIO HPOTPECcCuu
IIPU pa3HbIX crlocodax 3aJaHus

4.2

BEBITIONTHATE BBIYUCIICHUS C UCTOJIb30BaHUEM (opMyrn N-ro wiieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPECCHid, CyMMBI IIEPBHIX N
YJICHOB

4.3

I/I306pa)KaTI> YJICHBI IMOCJICJOBATCIIbBHOCTHU TOYKaMH Ha
KOOpI[PIH&THOﬁ IIIIOCKOCTHU

4.4

Pematsb 3a1aun, cBsI3aHHBIE C YUCIOBBIMH M1OCJIEIOBATEILHOCTSIMH, B
TOM YHCJIE 33aJa4yd M3 pPEalbHOM JKU3HM (C HCIOJIb30BAaHUEM
KaJbKYJISATOPa, HU(POBBIX TEXHOJIOTHUH)




ITPOBEPAEMBIE 9JIEMEHTBI COJAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAePKAHMS
1 Hucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0]l OT OJHOM (POPMBI 3amucH
11 npobeit k apyrou. IloHsTHE palMOHAIBLHOTO YHMCIA, 3alUCh, CPABHEHHE,
YHOPAIOYMBAHUE PALIMOHAIBHBIX YHACET
Apudmerndeckre 1eHCTBUS C palliOHAIBHBIMA YKciIamMu. Perenne 3aaay u3
12 peasIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: ONpeieNeHHe, Npeodpa3oBaHue
13 BBIPQKEHUI HA OCHOBE OMpeEeNIeHus, 3aMUCh OOJBIINX YUCEI
[IpoueHTsl, 3anych TPOLEHTOB B BUJIE APOoOU U ApoOHU B BUJE MPOLIEHTOB.
14 Tpu OCHOBHBIE 3a/1a41 HA IIPOLIEHTHI, PEIICHHE 3a]1a4 U3 PEaJIbHOM IIPAKTUKU
[IpumeHeHre TNPU3HAKOB  JEIIMMOCTH, pPa3jOXKEHUE Ha MHOXKHUTENIU
15 HATYpaJIbHBIX YHCEIL
PeanbHbie  3aBHCMMOCTH, B TOM uucie TpsMas U oOparHas
16 MIPONOPLIMOHATBHOCTH
2 AnrebpanyecKue BoIPAKEHHSI
[IepemeHHBIE, 4MCIIOBOE 3HAYEHHE BBIPAKEHHUS C IEPEMEHHOM. JlonycTrMbIe
21 3HA4YECHUS [IEPEMEHHBIX
[IpencraBneHne 3aBUCUMOCTH MEXAY BEIMUYMHAMU B BUAE (OPMYIIBL.
22 Brruucnenus no popmynam
[IpeoOpa3oBaHnne  OYKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHBIE
23 BBIpAYKEHUA
2.4 CBOIICTBA CTETICHH C HATypaJbHBIM MOKa3aTeJIeM
OpnnowieHsl 1 MHOrOwIeHbl. CTeneHb MHOrouaeHa. CioxeHue, BEBlUUTaHUE,
25 YMHOKE€HHE MHOI'OUYJICHOB
@opMynbl COKpAaIEHHOTO YMHOXKEHHs: KBaJapaT CyMMbl M KBajapar
2.6 pasHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3jnoxkeHue MHOIOYIECHOB Ha
MHOKUTENTN
3 YpaBHeHU
31 VYpaBHEHHE, KOPEHb YPaBHEHNs, NPaBuia npeoOpa3oBaHusl ypaBHEHMUS,
PaBHOCHJIBHOCTb YPaBHEHUI
JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIIO KOPHEH JIMHEWMHOTO
3.2 YPaBHEHUS, PELIEHUE JIMHENHBIX YPABHEHUM
33 CocraBiieHne ypaBHEHHH 110 YCIIOBUIO 33J]a4i. PelieHne TeKCTOBBIX 3a/1a4 ¢
ITOMOIIIBK0 YPAaBHEHUI
3.4 JIuneiHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 rpaduk
Cucrema OByX JIMHEHHBIX ypaBHEHUH C JBYMs II€pEMEHHBIMH. PemieHue
3.5 CHCTEM YpaBHEHHH crIOcOOOM MOACTaHOBKH. [IpuMepsI perieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIUN




4.1 Koopaunara Touky Ha TpsMoit
Yucnosble NpoMexyTKH. PaccTosiHIE MeXay ABYMS TOUKaMH KOOPJUHATHOM
e NpsAMOK
[IpsimoyronbHas cucrema koopaunat, ocu Ox u Oy. AGcrucca u opauHaTa
4.3 TOYKH Ha KOOPJIAMHATHOM INIOCKOCTH
ITpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHne rpagKoB peaabHbIX
44 3aBUCHUMOCTEMN
4.5 [Tonsarue hpynkuuu. I'paduk pyakumun. CBocTBa GyHKITHI
4.6 Jluneiinas pynkuus, e€ rpaduk. ['paduk byraknun y = [x|
I'paduueckoe pernieHue JTUHEHHBIX YpPaBHEHUW M CHCTEM JIMHEHHBIX
4.7 YpaBHEHUU
8 KIIACC
Kop IIpoBepsieMblii 3JIEMEHT CO/lePKAHUS
1 Yucna u BEIYMCIICHUS
KBagparHbiii kopeHb u3 uucna. [loHsTue o0 MppanloOHAIBHOM 4YHCIE.
11 JlecaTUYHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHACEI
CpoiicTBa apupMEeTHYECKHX KBAJPATHBIX KOPHEW M UX NPUMEHEHHE K
12 peoOpa3oBaHUIO YHCIIOBBIX BBIpa)KEHU I u BBIYHCIICHHSIM.
JlefiCTBUTENBHBIE YHCIIA
13 CreneHsb c LeNbIM NTOKa3aTesaeM U e€ coiicTBa. CTaHAapTHAS 3alIUCh YKCIIA
2 Anrebpanueckue BEIpaKeHHs
KBagpatHelii  TpéXwiieH, pa3oKEHHWE KBAJAPATHOrO TpEXwieHa Ha
21 MHOKHATEIN
2.2 Anrebpanueckast 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi 1podu
2.3 CrnoxeHue, BBIUNTaHUE, YMHOXKEHUE, JieJIeHHe areOpandeckux apooei
2.4 ParonanbHble BBIpayKeHHsI U UX NTpeoOpazoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
KBagpatHoe ypaBHeHue, @opMmysna KOpHEH KBaJpaTHOTO YPaBHEHUSI.
3.1 Teopema Buera
3.2 Perienue ypaBHEHU, CBOAAIINXCS K JIMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiime 1poOHO-palIOHAIBHBIE YPaBHEHHUS
I'paduueckas nHTEpIIpETAIVS YPABHEHHI C ABYMS TIEPEMEHHBIMU H CHCTEM
3.4 JUHEWHBIX YpaBHEHUH ¢ IBYMsI nepeMeHHbIMU. [IprMepsl perieHus: cuctemMm
HEJIMHEHHPBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH
3.5 Perrenue TeKCTOBBIX 3aa4 alredpanyeckuM crocooom
3.6 UmncnoBbie HEPABEHCTBA M X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEPEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 Jlunelinble HEpABEHCTBA C OHOU MMEPEMEHHON
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJHON NIEPEMEHHON
4 OyHKIMH




[Monarue ¢ynkuuu. OOnacTh ONMpenereHuss MU MHOXECTBO 3HAUCHUH

41 ¢dbynkuunr. CriocoOsl 3a1aHust YHKITHHA

4.2 I'padux Gynxmun. Yrenne cBOHCTB HyHKIMH IO €€ rpaduKy

4.3 [Tpumepsl rpadukoB GYHKIHHN, OTPAKAIOIINX PEATbHBIC TTPOIECCHI

OyHKIIUY, OMUCHIBAIOIIME MPSAMYI0O M OOpaTHYIO HPOMOPLHUOHAIBHBIE

44 3aBHCUMOCTH, UX Irpaduku

4.5 Oynkuuu y =x? y = x?

4.6 Oynkun y = [IX, Yy = |x|

4.7 I'paduueckoe perieHne ypaBHEHUH U CUCTEM YpaBHEHUN

9 KJIACC

Kop IIpoBepsieMblii 3J1€MEHT COAEPKAHUA

1 Yucna 1 BEIYUCIICHUS
PanyonanbpHble 4ncia, UppalMOHAIbHBIE YMCIIA, KOHEYHblE U OECKOHEYHbIE

11 JECATUYIHBIE TpooH
MHOXKECTBO ~ ACUCTBUTEIBHBIX  YHCEN, JCHCTBHUTEIBHBIE 4YHUCIA  KaK
OeckoHEeuHble JecATUYHBbIE JpoOHu. B3anMHO O1HO3HaYHOE COOTBETCTBUE

12 MEXKJy MHOYKECTBOM JEHCTBUTEIBHBIX YHCEA M KOOPAMHATHOW MPAMO.
CpaBHeHUE NEHCTBUTEBHBIX YUCEI

1.3 Apudmerndeckue NelCcTBUS C IEHCTBUTEILHBIMU YHACTaAMHU
W3mepenus, npuOIMKeHns, oleHKU. PazMepbl 00bEKTOB OKPY)KAIOIIEr0 MUpA,

14 JUIUTEIBHOCTh IIPOLIECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTH Mpubnmxkenus. Oxpyrienue yncen. [Ipukuaka u onexka
pE3yJIBTaTOB BBIUNCIICHUI

2 VYpaBHEHUsI ¥ HEPABEHCTBA

2.1 VYpaBHEHUsI ¢ OTHOU NIEPEMEHHOMN

2.2 JInneliHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOIAIIMXCS K TMHEUHBIM

2.3 KBagparHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIINXCS K KBaIPaTHBIM
buxBagpatHoe ypaBHeHue. [IpuMepsl penieHuss  ypaBHEHUH TPETbEW H

24 YETBEPTOU CTEIIEHEH Pa3IOKECHUEM Ha MHOKUTEIIN

2.5 Pemenue nqpoOHO-palinoHaIbHBIX YpaBHEHUN

2.6 CucreMsbl ypaBHEHHIA

2.7 VYpaBHeHMe ¢ IByMs IEPEMEHHBIMU U €r0 rpaduk

2.8 Pemenne cuctem ByX JIMHEMHBIX YPABHEHH C JBYMS IEPEMEHHBIMU

29 Pemenne cuctem 1ByX ypaBHEHMI, OTHO U3 KOTOPBIX JUHEUHOE, a JPYroe —
BTOPOI1 CTENEeHU

2.10 ['paduueckas nHTepIpeTas CUCTEMBl YPaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Perenue TeKCTOBBIX 3a1a4 anredpanyeckuM crocoooM

212 UYuciioBbie HEPABEHCTBA U MX CBOMCTBA

2.13 Pemenve nuHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM

2.14 Pemenne cuctemM IMHEHHBIX HEPABEHCTB C OJJHOM MepEeMEHHON

2.15 KBazpaTHble HEpaBeHCTBa




['paduueckast UHTEpIIpETAIMs] HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS

2.16
MePEMEHHBIMU
3 OyHKIMN
KBanparnunas ¢yskius, e€ rpaduk u coiicta. Ilapabona, KOOpaIuHATHI
3.1 BEPIINHBI TapadoIIbl, 0OCh CAMMETPUH TTapadoIIbl
3.2 I'paduku pynkunit y=kx, y=kx+b u ux cpoiicrea
3.3 I'paduku pynkunit y=K/X, y = x’ 1 ux cBoiictBa
3.4 ['paduxu pyHKIMIA , 1 X CBOMCTBA
4 YucoBbie MOCIEN0BATEIEHOCTH
Omnpenenenue u crocoObl 3a/JaHUS YUCIOBBIX MTOCEA0BaTENbHOCTEN. 3a1anne
41 MOCIIEA0BATEIHPHOCTH PEKYPPEHTHOM (hopMyInoit u popMysioi N-To daeHa
Apudmernueckass nporpeccus. DopMynsl N-To WieHa apuMETHUIECKON
4.2 MIPOTPECCUU, CYMMBI IIEPBBIX N YICHOB
43 I'eomerpuueckas mporpeccusi. QDopMmynbl N-T0  4ieHA TEOMETPUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB
N3o0pakeHre YiIeHOB apu(PMETHYECKOM M TCOMETPHUUYECKOH MPOrpecCHid
44 TOYKaMU Ha KOOPJIUHATHOM MJI0CKOCTU. JIMHEHHBIN 1 SKCIIOHEHIIUATBHBIN POCT
45 CJ10KHBI€ TTPOLICHTHI




ITPOBEPAEMBIE HA OI' IO MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUSA OCHOBHOWM OBPA3OBATEJBHON IMPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox IIposepsiemble Tpe0OBaHMA K MPEAMETHBIM Ppe3yJbTaTaM
MPOBEPSIEMOro OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOIO
TpedoBaHUsI o0wmero odpasosanus Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MNOHSITHSIMHU: MHOXECTBO, MOJIMHOXECTBO,
omepaluyu HajJ MHOXECTBAMHU; YMEHHE OMNEPUPOBATH MOHITHUSIMHU:
rpad, cBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPHU PEIICHUU

1
3aja4; yYMEHHE HCIOJIb30BaTh TIpaduyeckoe IpeACTaBICHUE
MHOXKECTB Ul OIMCAHUSl PEabHBIX HPOLIECCOB M SBJICHUH, NpPU
pelIeHNH 33124 U3 APYTUX YIeOHBIX TPEIMETOB
YMeHue onepupoBaTth MOHATUSAMHU: ONPEeIeHUE, aKCHOMa, TeopeMa,
5 JI0Ka3aTeJIbCTBO; YMEHHE paclo3HaBaTh HCTUHHBIE W JIOXKHBIC

BBICKA3bIBAHUsA, NPUBOJIUTH INPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMS BBICKA3bIBAHNUI

YMeHHe onepupoBaTh MOHATUAMM: HATYPAJIbHOE YUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIMMOCTb HATYPAJIBHBIX YHUCEN, NPHU3HAKH
JeTUMOCTH, 1IeJI0€ YMCII0, MOIYJb 4Hcia, OOBIKHOBEHHAs ApoOb U
JecATUYHas IpoOb, CTAHAAPTHBIN BUJ YKCIA, PAL[MOHAIIBHOE YHUCIIO,
3 UppalMOHAILHOE YMCII0, apu(MeTHYecKUud KBaJpaTHBIA KOPEHB;
YMEHUE BBINOJHATH JCHCTBUA C YWCIAMHU, CpPaBHUBaTb U
YHOPSIOYMBATh YHCIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
MPSAIMOM, OKPYIUIATH 4YMCJIA; YMEHHE JENIaTh NPUKUAKY U OLEHKY
pe3yibTaTa BBIYUCIICHUN

YMeHue onepupoBaTh NOHATHUSMHU: CTENEHb C LEIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJlpaTHbIN KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOH CTENeHU
00JbIlIE€ EOUHUIIBI; YMEHHME BBIINOJHATH pacu€Thl MO ¢opMmysam,
npeoOpa3oBaHusl ILEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUNA U
BBIPQ)KEHUI ¢ KOPHAMM, PA3JI0KEHUE MHOTOWIECHA HA MHOXKHUTEIIN, B
TOM 4YHCJIE€ C HCIOJb30BaHHEM (OpMYJT Pa3HOCTH KBAJPaTOB MU
KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHIATHIMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE
C OJHOM IEepEeMEHHOH, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; YMEHHUE pelliaTh JUHEIHbIE U KBaJIpaTHbIC YPaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW MEPEMEHHOW, CHCTEMBI
5 JBYX JUHEWHBIX YPAaBHEHUM, IMHEIHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JpOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPY PELIEHUH 3a]a4 U3 IPYIUX IPEIMETOB
U TPaKTUYECKUX 3aJady; yMEHHE MHCIONIb30BaTh KOOPIUHATHYIO
NPSIMYI0 U KOOPAMHATHYIO TUIOCKOCTH Il M300paKEHUsS! pelIeHuit
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATUSAMU: (GYHKIHUS, Trpaduk (YHKIHH,
6 HYTH (QYHKIUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHus, y6BIBaHI/ISI, HaI/IGOJIBH_Iee U HaAaWMCHBIICC 3HAYCHUA
GbyHKINN; YMEHUE  ONECpUPOBATh  TOHSATHSIMH: npsiMast




MIPONOPIMOHATILHOCTb, JINHEHHAs PYHKIUS, KBaApaTHUHas (QyHKIIHS,
oOpaTHasi NPONOPLUOHAIBHOCTh, IMapadona, runepooia; yMeHHe
cTpouth rpaduku  QYHKIUH, UCHONB30BaTh TpaduKku  Uis
OIIPEIETICHUS] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, [UIS PEIICHHUS
3aa4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEbHON KHU3HH, YMEHUE
BBIpaKaTh (OpPMyJIaMU 3aBUCHMOCTH MEKAY BETHUYHMHAMU

YMeHnue  omnepupoBaTh MOHSTUSMU: MOCIIE0BATEIbHOCTD,
apupMeTHyecKass W = TeOMETpUYecKas NPOTPecCUd;  yYMEHHE
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero 4jeHa MpH pelIeHuH 3a/1a4, B TOM YHCIE 3a/1a4 U3 JPYTHX
y4eOHBIX MPEIMETOB U pPealbHON KUIHU

YMeHue pemaTh 3aJa4ud pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLECHTHI,
JOJM WU 4YacTu, JIBUKEHHUE, padoTy, LIEHy TOBapoB M CTOMMOCThb
MOKYIOK U YCIIYT, HAJIOTH, 33J]aud U3 00JaCTU yIpaBIeHUS JIUYHBIMU
U CeMEWHbIMH (HUHAHCAMH); YMEHHE COCTaBISTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMbl II0 YCIOBHUIO 3a/Jayd,
UCCIIEI0BATh IIOJIY4YEHHOE PEIIEHHE ¥ OLEHUBATh [IPABJONOJ00HOCTh
IIOJIyYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE3OK, Mpsmas,
TyHd, JoMaHas, yrod, MHOTOYTOJIbHHK, TPEYTOJIbHUK,
paBHOOEIPEHHBII " PaBHOCTOPOHHUI TPEYyTrOJIbHUKH,
NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeIuaHa, OMCCEKTpUCa M BBICOTA
TPEYroJIbHUKA,  YETBIPEXYTOJNBHHUK,  MapajuieJorpaMM,  poMmo,
NpSIMOYTOJIBHHUK,  KBajpaT, Tpamemusi; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (QUTypaMu;
YMEHHE peniath 3aJaud, B TOM YHCIIE W3 MMOBCETHEBHOW KM3HH, Ha
HaXO0XKJICHHE T€OMETPUUYECKUX BEIMYUH C IPUMEHEHUEM U3yUEHHBIX
CBOWCTB (puUryp u paxkToB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajuIeIbHOCTh U MEPIEHIUKYISPHOCTD MPSIMBIX,
Yroa MEXAy NpSAMbIMH, MEPIECHAMUKYJSAP, HAKIOHHAs, MPOCKLUS,
nonobue  ¢uryp, MOAOOHBIE  TPEYroJbHUKH,  CHUMMETPHUS
OTHOCHUTEIIBHO TOYKHM U NPAMOW; YMEHHME PaclO3HaBATh PABEHCTBO,
CUMMETpUIO U mojpobue  ¢uryp,  MapajuleIbHOCTb U
MEPIEHIUKYISIPHOCTD MIPSMBIX B OKPYKarOLIEM MUPE

11

YMeHue onepupoBaTh NOHATHUAMM: JUIMHA, PACCTOSIHUE, YIoj
(BemuuMHA yriia, CHHYC W KOCHHYC yIJIa TPEyroJIbHUKA), IUIOIIa/Ib;
yMEHHE OIIEHUBATh pa3Mepbl MPEIMETOB U 0ObEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE TNPUMEHATh (OPMYyIbl MEpUMETpa U IUIOIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajuleeNuIea; YMEHUE TPUMEHITh IPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHHKA,
teopemy Iludaropa, TpuroHOMeTpUYeCKHE COOTHOILICHHUS IS
BBIYHCIIEHUS JUIMH, PACCTOSIHUM, TUIOIaAeH

12

YMmenue wu300paxkarh IJIOCKHE (UIYpsl W HMX KOMOMHAIUH,
MIPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CHUMBOJIbHOMY OIMCAHHUIO




13

YMeHue omnepupoBaTh IMOHATUSIMHU: MPSMOYTOJbHAsh CHCTEMa
KOOpJIWHAT, KOOPJWHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEACHNE BEKTOpAa Ha YHCIO, CKAJIIPHOE NPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHl M KOOPJAUHATHI IS
MpEeACTABICHUS JAaHHBIX U PEIICHMs 337a4, B TOM UYHUCIE U3 JPYrux
y4eOHBIX MPEIMETOB U pPeaIbHON KUIHU
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YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBBIE
IUarpaMMbl, TaONMIBI, cpenHee apupMeTHYecKoe, MeIuaHa,
HauOoJbllee U HaHUMEHbIIIee 3HaYeHUs, Pa3Max YMCIOBOrO HabOPa;
YMEHUE W3BJIEKAaTh, WHTEPIPETUPOBATh U  NPEOOPa3OBBIBATH
nHGOpMaLMIO, MPEACTaBICHHYI0 B TalIMLAX M Ha JuarpamMmax,
OTPaKAOILYI0 CBOWCTBA U XapPAKTEPUCTUKU PEAJIbHBIX MPOLIECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYUHBl B
OKpY’KaloIlleM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIA OMNBIT (CIy4alHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIIEMEHTApHBIA HMCXOM)
CIIy4allHOTO OIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOATHOCTH CIy4alWHBIX COOBITHI B OIBITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE pEIlaTh
3a/la4yl METOJOM OPraHM30BAaHHOTO mepedopa M C UCHOIb30BAHUEM
MpaBWJla YMHOXKEHUS; YMEHHUE OLICHUBATb BEPOATHOCTH pPEaJbHBIX
COOBITUI U SBJICHUM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITUH B OKpPYKAIOIIEM MHPE H B JKU3HU;
3HaKOMCTBO C TOHSTHEM HE3aBHCUMBIX COOBITHI; 3HaKOMCTBO C
3aKOHOM OOJIBILINX YUCEII U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX
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YMeHue BbIOMpPATh MOAXOMALIMNA HM3Y4EHHBIH METON AJIs PeLIeHUs
3a/1a4u, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMAaTUKHU
B HCKYCCTBE, OIIMCHIBATH OTJEIBbHBIC BBIJAIOLIUECS PE3YJIbTaThI,
MIOJIyYEHHBIE B XOJI€ Pa3BUTUS MAaTEMaTUKHA KaK HayKH, IPUBOJIUTH
IIpUMEpPBl  MATEMaTUYECKUX OTKPBITHM M HUX AaBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH




INEPEYEHb DJJIEMEHTOB COJAEPXAHUs, IPOBEPJAEMbBIX HA OIQ IIO
MATEMATHKE

Kon IIpoBepsieMblii 31eMeHT COiePKAHMS
1 Yucna v BEIYHUCIICHUS
11 HarypanbHble u neinsie yncna. [IpusHaku 1eIMMOCTH LEIIbIX YUCEI
OOBIKHOBEHHBIE ¥ JIECATUYHBIE  JApPOOM,  TPOIEHTHl, OECKOHEYHbIE
12 MEPHOINIECKHE POOH
Panmonaneupie uncna. ApudpMeTHUECKHE OIepalud ¢ pauoHaIbHBIMU
13 YyCIaMU
JleiictBuTenpHbIe Yncia. Apu(pMETHISCKUE ONEepaluu C JeHCTBUTECILHBIMH
14 YHCIaMU
15 [TpuOnkEHHBIE BBIYMCICHUS, MPaBUIa OKPYIJIEHUsS, MPUKHUIKA U OLIEHKa
pe3yiibTaTa BEIYUCICHAN
2 Anrebpanyeckue BEIpaKESHUS
2.1 bykBeHHbIe BbIpaykeHUs (BBIPAXKEHHUS C TIEPEMEHHBIMHU)
Cremnenb ¢ nenbiM nokazateneM. CTeneHb ¢ pallMOHAIBHBIM MOKa3aTeleM.
2.2 CBoiicTBa CTeNeHH
2.3 MHorouneHbl
2.4 Anrebpanueckast 1poob
Apudmernueckuil  KopeHb ~ HarypaibHOM  cremeHu.  [leiictBus ¢
2.5 apuQMEeTHUECKUMHU KOPHSIMH HAaTypalbHOU CTETICHH
3 VYpaBHEHUS U HEPABEHCTBA
Llensie u ApoOHO-panMoHaNbHBIE ypaBHEHHUS. CHCTEMBI U COBOKYITHOCTH
3.1 YpaBHEHH
Lenbie 1 qpoOHO-palOHANbHEIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
3.2 HEPaBEHCTB
3.3 PemieHure TeKCTOBBIX 33124
4 UucioBblie MOCIEeI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOKI 3aJaHUs TTOCIEI0BATEILHOCTEN
Apudmerndeckas W TeoMmeTpuueckas mporpeccun. DopMmyna  CIOXKHBIX
4.2 MIPOIIEHTOB
5 OyHKIUN
Oynkiusa, crnocoObl 3amanus  ¢QyHkiuu. [padux  dyaxkmuu. Oobnacte
OTIpeNIeNIeHUs] U MHOKeCTBO 3HaueHni Qynkiun. Hymu ¢pynkuuu. [IpomexyTku
5.1 3HAKOITOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI (yHKIIMK. Hanbonbliee U HauMeHbIlee 3HaueHUE (YHKIUH Ha
TIPOMEKYTKE
6 KoopauHatel Ha IpsIMOY U TIOCKOCTH
6.1 KoopaunatHas npsmast
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpust
7.1 ['eomerpuyeckue GUrypsl U X CBOHCTBA




7.2 TpeyronbHHUK

7.3 MHOTOYTrOJIbHUKH

74 OKpy’KHOCTb U KpPYT

7.5 H3mepeHne reoMeTpuueCcKUX BEIMYUH
7.6 BekTops! Ha 1mIockocTu

8 BeposTHOCTh U CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh

8.3 Komb6unaTtopuka

8.4 MHuoxecTBa

8.5 I'padbr
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