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HOACHUTEJBHASA 3AIINCKA

AnreOpa sSBIsIETCS OJHUM U3 OTIOPHBIX KYpPCOB OCHOBHOTO 00111ero 00pa3oBaHus: OHA
o0OecreuynBaeT W3y4YeHUE JPYTUX JAUCIMIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs MPOJIOJDKEHUST 00Opa30BaHUS U B
NOBCEAHEBHON >kKM3HU. Pa3Butme y O0OydarOmMxcs HAy4YHbBIX MPEACTABICHUA O
MPOUCXOXKJIEHUH W CYIIHOCTH aireOpandeckux aOCTpakluid, crnoco0e OTpaKeHus
MaTEeMaTU4YeCKOM HayKOM SBJICHHM M TPOLECCOB B MPUPOJEC M OOLIECTBE, POJIU
MaTEMaTUYECKOr0 MOJICTMPOBAHUS B HAyYHOM IO3HAHWU M B MpPaKTHUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAUeCTB MBINUICHUS, HEOOXOMUMBIX IS
ajanTalMu B COBpeMeHHOM 1udpoBoM oOmiectBe. M3ydeHue anreOpsl oOecrieuyuBaeT
pa3BUTHE yMEHUs HaOJI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JACHCTBUS
U BBIBOJIBI, (hopMynupoBaTh yTBepxkAcHUA. OcBoeHUE Kypca anreOpsl 00ecrneunBaeT
pa3BUTHUE JIOTUUECKOTO MBIIUICHUS OOYYarOUIMXCs: OHU MCIOJIB3YIOT JEAYKTUBHBIC WU
WHIYKTUBHBIE pPacCyXJIeHHUs, 000O0IIeHne U KOHKpPETHU3alluio, aOCTparupoBaHUE U
ananoruto. O0yueHue anredpe mpesanosiaracT 3HAYUTENIbHBIA 00BEM CaMOCTOSITEIBHON
NEATEIbHOCTH OO0YYaIOIIUXCSl, MO3TOMY CaMOCTOSATEILHOE peIIeHUEe 3ajlay SIBISeTCS
peanuzanuen esTeIbHOCTHOTO MPUHIUIIA 00yYEeHUS.

B crpykTtype mporpamMmbl yueOHOTO Kypca «Anaredpa» ajis OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANUECKHE TUHUU: «Hucna
U BBIUYUCIICHUS», «AJreOpandeckre BBIPAKECHUS», «YPaBHCHUS U HEPABEHCTBAY,
«OyHkum». Kaxmas U3 3THX COIEpKATEIbHO-METOJUYECKUX JIMHUM pPA3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUECHUS Kypca, B3aUMOJICUCTBYSI C IPYTUMHU €r0 JUHUSIMU. B X018
W3yueHHUs Yy4eOHOro Kypca OOyYarmuMcs TPUXOAUTCS JIOTUUECKH PacCykaaTh,
UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN A3BIK. B CBSI3M C 3TUM B IporpamMmy y4eOHOTO
Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IMPEICTaBICHHBIE BO BCEX
OCHOBHBIX paz/iellax MaTeMaTH4YeCKOro 0O0pa30BaHMUS M CIIOCOOCTBYIOIIME OBJIAJICHUIO
00yUalIIMMUCI OCHOB YHHBEPCAJIBLHOIO MaTeMaTH4ecKoro si3bika. CojleprkaTelbHOW U
CTPYKTYPHOM 0COOEHHOCTBIO YUEOHOTO Kypca « AJIredpay SBJISIETCS €r0 HUHTETPUPOBAHHBIN
Xapakrep.

Conepxanue nmuHUM «Yucna W BBIUMCICHHS CIYXKUAT OCHOBOW JJIsl AaJbHEHIIEro
W3YUYCHUS] MAaTEMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYalOmMUXCS JIOTHYECKOTO
MBITIUICHUS, POPMHUPOBAHUIO YMEHUS M0JIb30BATHCS AJITOPUTMAMU, a TAKXKE TPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX JJI IMOBCEIHEBHOW XU3HH. Pa3zButue moHATHS O
YUCJIe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS CBSI3aHO C pAlMOHAIBHBIMH U
WPpaMOHATBLHBIMY YKCIaMH, POPMUPOBAHUEM TIPEACTABICHHUMA O ICUCTBUTEIIHPHOM YHUCIIE.
3aBepilieHre OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K Cpe/IHEMY O0LIeEMY 00pa30BaHUIO.

CopepxkaHue ABYX alreOpanyecKux JIMHUA — «Anredpandeckue BBIpAKEHUS» U
«YpaBHEHHsI W HEPaBEHCTBa» CIOCOOCTBYeT (OPMUPOBAHUIO Y  OOYYaAIOIIUXCS



MaTeMaTHUYECKOro anmapara, HeOOXOIUMOTO AJISl PEeUICHHs 337a4 MaTeMaTUKH, CMEXHBIX
IPEIMETOB U INPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOro 0OIIEro
oOpa3oBaHHsl y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT pallMOHAJIBHBIX BBIPAKEHUU.
AnreOpa JAEMOHCTpUPYET 3HAUCHME MATEMAaTHKW KakK s3blKa JJIs IOCTPOEHUs
MaTEeMaTUYECKUX MOJEJIeH, OMMCaHuUs MPOILIECCOB U SIBJICHUM peanbHOTro Mupa. B 3amaun
oOydeHus: anredpe BXOIAT TaKkKe JalbHEWIee pa3BUTHE aIrOPUTMUYECKOTO MBIIUICHUS,
HEOOXOMMOT0, B YaCTHOCTH, AJII OCBOCHUS Kypca HH(GOPMATUKHU, U OBJIaICHUE HaBBIKAMH
NeAYKTUBHBIX paccyxneHuid. [IpeoOpazoBaHue CHMBOJIBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (PyHKIMOHAJIBHO-TpapUUECKOW JIMHUM HAalLEJICHO Ha IIOJydYeHHUE
00yJaroMMMUCA 3HAHUN O (PYHKIUSIX KaK BaKHEHIIEH MaTeMaTU4eCKOW MOJEHH IS
OMMCaHMs U UCCIIEIOBAaHUS Pa3HOOOPA3HbBIX MPOIECCOB U SIBJICHHUI B MPUPOJIE€ U OOILECTBE.
N3ydyenne Martepuana criocoOCTBYET Pa3BUTHIO y OOYYaIOLIMXCS YMEHHUSl UCIOJb30BaTh
pa3IMyuHbIe BHIPA3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMATUKH — CIIOBECHBIE, CUMBOJINYECKHUE,
rpaguyeckue, BHOCUT BKJIAJ B (DOPMUPOBAHHUE MPEACTABICHUN O pPOJIM MAaTEMaTUKHU B
Pa3BUTUN ITUBUWIIM3AINH U KYJIbTYPBIL.

CornacHo yuyeOHOMY IUIaHy B 7-9 kinaccax m3ywaercs ydyeOHbI Kypc «Aiaredpay,
KOTOPBIN BKJIFOYAET CJIETYIOLIME OCHOBHBIE Pa3/Ieiibl CoepKaHus: «Hucma 1 BBIYUCICHUS,
«AnreOpanueckue BhIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, «DyHKINUNY.

Ha uzydenune yueOHOTrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Hegeno), B 9 kinacce — 102 yaca
(3 yaca B HeZEIIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

Jlpobu 0OBIKHOBEHHBIE U JECSTUUHBIE, TIEPEXO0] OT OAHON (POPMBI 3anucu Apodel K
npyrou. IloHATHME panMOHAIBHOIO 4YHUCIA, 3alUCh, CpPaBHEHUE, YIOPALOYMBAHUE
panoHaIbHBIX Yyucell. ApupMeTndecKue JEHCTBUS C pallMOHAIBHBIMU YUCIaMHU. Pemienne
3a]a4 U3 peasibHOM MPAaKTUKU HA YacTH, HA JPOOH.

CreneHb ¢ HaTypajIbHBIM MMOKA3aTENEM: ONpPENEIIEHUE, MPEe0Opa3oBaHUE BhIPAKEHUN
Ha OCHOBE OIpPEJEICHUs], 3aUCh OOIbIINX Yncen. [IpoLeHTsl, 3auch IpOLEHTOB B BUJE
Ipodu u 1pobu B BUAE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4u HA MPOIIEHTHI, PEIICHUE 3a/1a4
U3 pEAIBHOU MPAKTUKH.

[IpuMeHeHnE TPU3HAKOB ACIMMOCTH, PA3JIOKEHHE HA MHOXHUTEIN HATypaIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepeMeHHBIE, YUCIOBOE 3HAYEHWE BBIPAXKEHUA C NEpeMEHHOU. JlomycTumMbie
3HAUYEHUSA IMepeMeHHBIX. [IpencraBieHue 3aBUCUMOCTH MEKIY BEJIHMYMHAMH B BUIE
dbopmynbl. Boeraucnenuss mno dopmynam. [IpeodOpaszoBanue OYyKBEHHBIX BBIPAKECHUIA,
TOKJIECTBEHHO paBHBbIC BBIPAXKECHMS, MpaBUiIa MPeoOpa3oBaHUS CyMM U IPOU3BEICHUH,
IpaBHJIa PACKPBITUSI CKOOOK M MPUBEACHUS MOJT0OOHBIX ClIaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

Opgnowrensl W MHOrowieHsl. CrteneHb MHorowieHa. CliokeHue, BBIYMTAHMUE,
YMHOXXEHHE MHOTrowieHOB. DOpMysbl COKPAlIEHHOIO YMHOMKEHMSA: KBAaApaT CyMMBbI U
KBagpar pasHocTtu. Popmyna pa3HOCTH KBagpaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpPEeHb YypaBHEHHUsA, TpaBuia MpeoOpa3oBaHUs  ypaBHEHMS,
PAaBHOCWJIBHOCTb YPAaBHEHUH.

JInHenHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOIO YPaBHEHHS,
pelIeHne IMHENHBIX ypaBHeHn. CoCTaBIeHUE yPaBHEHH IO YCIOBUIO 3a/1aud. Pemenne
TEKCTOBBIX 337124 C TIOMOILBK YPABHEHH.

JluneiiHoe ypaBHEHHE C JABYMsI NEpeMEHHbIMHM U ero rpaduk. Cucrema IByX
JMHENHBIX YPAaBHEHHWH C JBYMs MEPEMEHHBIMU. PerieHne cucreM ypaBHEHHH CIIocoO0M
IIOACTAaHOBKH. [IpuMepsI pelennst TEKCTOBBIX 3a/1a4 € TOMOILIBIO CUCTEM YPAaBHEHUM.

DOyHKIMHA

KoopanHara Toukn Ha npsmoi. Yucnossle npoMexyTku. PacctosHue Mexay aByms
TOYKaMHU KOOPJIUHATHOU MPSIMOM.



[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKU Ha
KoopANHATHOH TuiockocTH. [Ipumeps! rpadukoB, 3a1anHbix Gopmynamu. Utenue rpaduxos
peanbHbIX 3aBucuMocTed. [lonstue ynkumu. I'padux Pynkumu. CoiicTBa (yHKIIHIA.
Jluneitnas ¢yukius, e€ rpaduk. I'paduk dynkuuun y = |X|. I'paduueckoe peireHne
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHEMHBIX YPABHEHUM.

8 KUIIACC

Yucsia ¥ BbIYMCICHUS

KBanpatusiit kopenb u3 uncna. [lonarue o6 uppanroHaibHOM uncie. JecaTuaHbie
NpUOIMIKEHUST UPPALMOHANIbHBIX yuces. CBoicTBa apu(MEeTHIECKUX KBAJPAaTHBIX KOPHEH
U UX [pPUMEHEHHE K MpeoOpa3OBaHUIO YMCIOBBIX BBIPAKEHUI U BBIYMCICHUSM.
JIeCTBUTENIBHBIC YHCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BbIpaXeHUSIAJreOpandeckne BbIPpaKeHUsl

KBazpaTHbIi TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas 1poOb. OCHOBHOE CBOWCTBO anreOpamdeckoil apoou. CroxeHue,
BbIUWTAaHUE, YMHOKEHUE, JIeJIeHUE anredpandeckux apooeil. PalinoHanbHble BEIpaKEHUS U
uX npeodpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, opMyiia KOpHEH KBajpaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMIA, CBOASIIMXCS K JIMHEWHBIM M KBajapaTHbIM. [Ipocreiimme apoOHO-
palMOHAJIBHBIE YPABHEHHS.

['padprueckass wmHTEpnperanus YypaBHEHHA C JIByMsS T[E€PEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHUU C JBYMs IEpPEMEHHBIMU. [[puMephl peleHns: CUCTEM HEJTMHEUHBIX
YPaBHEHUU C ABYMs IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBble HEpaBeHCTBA M KX CBOMCTBA. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCMIBHOCTD HEpaBEeHCTB. JIMHEHHbBIE HEPABEHCTBA C OJHOM NepeMeHHOW. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

OyHKIMMPYHKIUU

[Tonsitue Qynknuu. OOnacTh OmpeneNeHUuss U MHOXXECTBO 3HAYECHUU (PYHKIHUU.
Crioco0bl 3a1anust QyHKIHIA.

I'padpux dynkmuu. Urenue cBoiictB Pynkiuu mo e€ rpaduxy. [Ipumepsr rpadukon
GYyHKIMH, OTpa)aroluX peajbHbIe MPOLECCHI.

@DyHKIUY, ONMUCHIBAIOIINE MPAMYIO U OOpAaTHYIO MPONOPLUUOHAIbHBIE 3aBUCUMOCTH,
nx rpabuxu. Oyukimn y = X2, y = X3, Y = VX, y=|x|. [paduuaeckoe perieHue ypaBHeHHI 1
CHCTEM ypaBHEHHM.

9 KJIACC



Yucsia ¥ BbIYMCICHUS

PaunonanpHbpie 4Kclia, UppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
NecATUYHbIE ApoOu. MHOXECTBO JEHCTBUTEIBHBIX UYMCEN, NEHCTBUTENBHBIE YUCIA Kak
OECKOHEYHbIE JECATHUYHbIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JIEVCTBUTEIIBHBIX YMCET U KOOPANHATHOU MPSAMOM.

CpaBHeHUE IECTBUTENBHBIX YUCEN, apUPMETHUECKUE IEUCTBUS C IEUCTBUTEIIbHBIMU
YU CIIaMU.

Pa3mepsl 00BEKTOB OKpPYKAIOLIEro MUPA, IITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpeE.

[Tpubnnx€éHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh MPUOIMKEeHUss. OKpYyTIEHUE YHUCEl.
[IpuknKa U OLIEHKA Pe3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinOe ypaBHEHME. PenieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHMM, CBOISAIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHust ypaBHEHUN TPEThEW U YETBEPTOM CTENEHEN
Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenne poOHO-pallMOHANBbHBIX  ypaBHEHMH. PemieHuMe TEKCTOBBIX — 3aaay
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemienre cucteM ByX JTMHEHMHBIX
YPaBHEHUM C IBYMs IIEPEMEHHBIMU. PellleHne CUCTEM ABYX YPaBHEHUM, OJTHO U3 KOTOPBIX
JMHENHOE, a IPYroe — BTOpOH creneHu. ['paduyeckas HHTEpIpeTaIys CUCTEMbl YPABHEHHM
C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemeHre MMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOMN. Penenne cucteM JIMHEHHBIX
HEpaBEHCTB C OJIHOM mepeMmeHHoW. KBaapaTHele HepaBeHcTBa. [ 'paduueckas
MHTEPIIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBaaparuunas ¢ynkuus, e€ rpaduk u cBorictpa. [lapabosa, KoopaMHATH BEPIITUHBI
napadoJibl, 0Cb CHMMETPHUHU MapadoIbl.

I'padukn Gynxumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , # ux cBoiicTBa.

Yucnossle nocieoBaTeIbHOCTH YU CI0BbIE NOCIE10BATEIbHOCTH U IIPOIPECcCHH

[loHATHE  YMCIOBOM  MOCIEOOBATEIBbHOCTH.  3aJaHUE  MOCIEHOBATEIBbHOCTH
peKyppeHTHOH dopmMyIoi U HopmysIoit N-To YieHa.

Apudpmernueckass M reoMmerpuueckas mporpeccur. PopMynbl N-ro  4ieHa
apu(pMEeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300pakeHne 4IeHOB apu(PMETHUECKON U T€OMETPUUECKON MpOrpeccuii ToOuKaMu Ha
KOOPAMHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIbHbBIN pOCT. CHOKHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca «AmnreOpa»
XapaKTEePU3YIOTCA:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIIEMY POCCHUKMCKOW MaTEMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHUAM POCCHMCKUX MATEMAaTHKOB U POCCHMCKOUN
MAaTEMAaTUYECKON IIKOJbI, K HKCIOJIb30BAHUIO OTHUX JIOCTHKEHUW B APYTUX HAyKax u
MPUKJIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U Pealn3allii ero Ipas,
MPEACTAaBICHUEM O MATEMATHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD,
SIBJICHUI, POIIEAYP IPaXKIAHCKOT0 0011ecTBa (HapuMep, BHIOOPHI, OTIPOCHI), TOTOBHOCTHIO
K OOCYXIEHHUIO JTHYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM
JOCTI)KCHU HAayKH, OCO3HAHUEM BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUNOB B
JEATEIIbHOCTU YYEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE y4aCTHUE B PELICHUU IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOU
HaIpPaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTEMATUYECKOTO 00pa30BaHMs HAa MPOTHIKEHUN
BCEU KHU3HU JIJIs1 YCIIEIIHOM MPOo(EeCCHOHATBHOMN NEITeIbHOCTH U Pa3BUTHEM HEOOXO0IUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPDOM M TOCTPOCHUEM HWHIWBUAYAJIBHOW TPaeKTOPUU
00pa3oBaHMsI W JKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
OTPeOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CITOCOOHOCTHIO K AMOIIUOHATIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MATEMATHYECKUX
00BEKTOB, 3a7a4, pCIICHUH, pPacCYXXJICHHM, YMEHUIO BHUJETh MaTEeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHUEHTAIIMEN B JEATCIBHOCTA HA COBPEMEHHYIO CUCTEMY HAy4HBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeI0BEKa, IPUPOJIBI U O0IIEeCTBa, TOHUMAaHUEM
MaTEeMaTUYECKON HAayKU Kak c(hepbl 4eTOBEYECKOM JCSITEIBHOCTH, ITANOB €€ pa3BUTHA U
3HAYUMOCTH [UJI PAa3BUTHs UMBUIM3ALMH, OBJAJCHUEM S3BIKOM MAaTEMATHKU U
MAaTEMATHYECKOW KyJbTYPOU KaK CPEICTBOM ITO3HAHUSI MUPA, OBJIAJAECHUEM NPOCTENIINMU
HaBBbIKAMHU HCCIIEI0BATENILCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaAHHE KYJbTYPbl 310pPOBbS M
IMOIMOHAJILHOIO 0JIaronoJIyuns:



TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHUSA B MHTEPECAX CBOErO 370POBBA,
BEJICHUS 3]I0pOBOro oOpas3a >KHM3HM (30pOBOE NHTaHUE, COANAHCHUPOBAHHBIM pEXUM
3aHATUN M OTAbIXA, peryyspHas puznyeckas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBIKA
pedexcun, MpU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TaKOI'o Xke MpaBa APYroro 4eaoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUWEeld Ha NMPUMEHEHHWE MAaTEMaTUYECKHX 3HAHWM [Jis pelleHHs] 3a1ad B
0o0JacTl COXPAaHHOCTH OKpY KAroMIeW Cpenbl, MIAaHUPOBAHUS TOCTYIKOB M OLEHKU HX
BO3MO>KHBIX ITOCJIEICTBUI JIs1 OKPYXKAIOLIEH cpeibl, 0CO3HAaHUEM II100aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) ajanTanusa K H3MEHSIOIMMCSH YCJIOBHAM COLUATBHON U PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y JIpYIrHX JtoJied, MpUoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMITIETEHIIUH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (OPMYyIHPOBATH
UJeH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX W SABJICHHSX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCIPHUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBbIE PEILICHUS U
nercTBUs, (GOpMyJIMPOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBHUSA

ba3oBble 1ornyeckue AeicTBu:

e BBUBJISATH M XAPAKTEPHU30BATh CYLIECTBEHHBIC TMPU3HAKHM MaTEMAaTUUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXIy TOHATUAMH, (OPMYJIUPOBATH
onpeiesieHHs TOHSTUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaimm,
OCHOBaHWSI /IJ1s1 000OIICHHS 1 CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, HOPMYIUPOBATH U MPEOOPA3ZOBHIBATE CYKIACHUS: YTBEPIUTEIHHBIC
U OTpHUIIaTEIbHBIC, CAMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

e BBIBJISATH MAaTEMaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTUBOPEUHS B
dakTax, MAaHHBIX, HAOMIOJACHUSX W YTBEPKICHUAX, TpeasiaraTh KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e J€NaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHUM (MpsAMble U OT
MPOTUBHOI0), TMPOBOJUTH  CAMOCTOSITEILHO  HECJOXKHBIE  JI0KA3aTelIbCTBA



MaTeMaTHYeCKUX (PaKTOB, BhICTpaMBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOHpaTh CIIOCO0 pemieHus y4eOHOoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbBIOMpATh Haubonee NOAXOJAMMA C  Y4ETOM CaMOCTOATEIBHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCKHe AeiiCTBUS.

UCIIONB30BaTh BOIMPOCHI KaK MCCIIEJOBATENbCKUNA HMHCTPYMEHT TIO3HAHUS,
(GopMysMpoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  IMPOTUBOpEUYUE,  MpolieMy,
CaMOCTOSITEJIbHO YCTAHABIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

MIPOBOUTH MO CAMOCTOSATEIHHO COCTABIICHHOMY TJIAaHY HECIOXHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEOBAaHNE O yCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOIA;

CaMOCTOSITENIbHO (OpMYyJIMPOBAaTh OO0OOIIEHHS M BBIBOJABI 10 pE3yJibTaTaM
NpOBEAEHHOTO  HAOJMIOACHMS, MCCIEJOBAaHMSA, OIEHUBATH  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIJIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH ~ HEJOCTATOYHOCTh W HW30BITOYHOCTh  HWH(POPMAIUH, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBIOMpATh,  aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W  WHTEPHPETUPOBATH
uHOOPMAITUIO PAa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy MpeAcTaBiIeHUS MH(POPMAIMKM U WILTIOCTPUPOBATH PelllaeMble
3aJla4u CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITUSIMH,
OIICHMBATh HAAEKHOCTh MH(DOPMAITUU TIO KPUTEPUSIM, MPEITI0KESHHBIM yUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKATHBHBIE YHMBEPCAJbHbIE Y4eOHbIe AeHCTBHS:

BOCIIPUHUMATh U (POPMYIMPOBATh CYKJACHUS B COOTBETCTBUU C YCJIOBUAMH U
HEJISIMU OOIIIEHHUS, ICHO, TOUYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
W TIMCBbMEHHBIX TEKCTax, JaBaTh IMOACHEHHUS II0 XOJy peIICHHUs 3ajayu,
KOMMEHTHUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B XoA€¢ OOCYXICHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXXIIaeMOW TEMBHI,
npoOJjieMbl, peliaeMol 3ajayd, BBICKA3bIBaTh WJICU, HAIICJICHHBIE HA TOUCK
pelIeHUs], COMOCTABISATh CBOM CYXKACHUS C CYXXICHUSIMHU JAPYIHMX yYaCTHUKOB
nuanora, OOHapy»KMBaTh pa3iiMdve W CXOJCTBO TMO3HUIIMNA, B KOPPEKTHOU (opme
bopMyIUpPOBAThH PA3HOTIIACHS], CBOU BO3PAKEHUS;



e TIPEICTaBIATH pE3yJbTaThl pEIICHHUS 3aJaud, OSKCIIEPUMEHTA, HCCIEIOBAHNUA,
IPOEKTa, CaMOCTOSITEIFHO BBIOMpATh (hOpMaT BBHICTYIUICHHS C Y4ETOM 3aaau
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN;

e IIOHMMATb U UCIIOJIB30BATh IPEUMYIIIECTBA KOMAHAHON U MHAUBUIYAIbHON pPabOThI
IPU PEIICHUU YUYEOHbIX MaTeMaTHUECKUX 3a/1ay;

e TMPUHMMATH II€JIb COBMECTHON JEATENbHOCTH, IUIAHUPOBATh OPTaHU3AINIO
COBMECTHOI paboThl, paclpenensTh BUAbI pabOT, TOrOBapHUBATHCA, OOCYKIATh
IPOLIECC U PE3YJIbTAT padOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e YYacTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXIEHHS, OOMEH MHCHUSMH,
MO3TOBBIE LITYPMbI U JPYTHE), BHITOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUSA C IPYTHUMH WiCHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIaa
B 00mUH TPOAYKT MO KpUTEpUsM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHUSL.

Pery/siTUBHBIC YHUBepcaJbHbIe y4eOHbIe IeiicTBHUSA

Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBIATh IUIAH, aJTOPUTM PEIICHUS 3aJaud (WM €ro 4acTh),
BBIOMPATh CIOCOO pElICHHS C YYETOM HMEIOIIMXCS PECYpCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BapUaHTBl PEIICHUN C
y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

e BIJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3ylsbTara
peleHuss MaTeMaTHYeCKOH 3a1a4u;

e TMPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpU pELICHUHU 3ajauu,
BHOCUTh KOPPEKTUBBI B JESTEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3ylibTaTa ICATEIBHOCTH TIOCTABICHHOW IEeNu U
YCIIOBUSIM, OOBSICHATH IPUYMHBI TOCTHKEHUS WM HEJOCTUKEHUS 1IeJTU, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEJAMETHBIE PE3YJIBTATBI

K koHiy oOyueHust B 7 Kjacce 0OydYarOIIUNCA MOJYUYUT CICAYIOIIUE MPEeIMETHBIC
pe3yJbTaTHI:

YucJa 1 BbIYUCIEHUS

BrImotHTh, coueTas yCTHBIE U TUChbMEHHBIE TPUEMBI, apuPMETHIECKHE IEHCTBUSI C
palMOHaILHBIMM YHCIIaMU.

HaxoauTp 3HaueHUsI YUCIOBBIX BBIpAKEHUMN, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBI BBIYMCIICHUSI 3HAYEHHUU APOOHBIX BBIPAXEHUM, COJEpKaIIMX OOBIKHOBEHHBIE U
JIECSITUYHBIE TPOOH.



[lepexonuTe OT oaHON GOpMBI 3amUCH YUCeN K JApyro (mpeoOpa3oBHIBATH
JECATHUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO IECATUIHYIO APOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyTIsATh YuCIa.

BBINONHAT NPUKHUAKY W OLEHKY pe3ysibTaTa BBIYMCICHHWM, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAKECHHUM. DBBINONHATE HAEUCTBUS CO CTENEHSAMH C HATypaJbHBIMU
IIOKAa3aTeJIIMH.

[IpuMeHATh MPU3HAKY JEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX YHACEIL.

Pemrats NpakTUKO-OpUEHTUPOBAHHBIE 3a7a4H, CBA3aHHBIC C OTHOLIECHWEM BEJIMYMH,
IPONIOPIHOHAIBHOCTBIO BEIUYHUH, TPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS
3aJ1ay ¢ y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBath anreOpanyeckyl0 TEPMHUHOJOTHIO U CHUMBOJHUKY, IPUMEHATH €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHalia.

Haxonutb 3HaueHus1 OyKBEHHBIX BBIPAXKEHHM IIPH 33/IaHHBIX 3HAYEHUSAX TEPEMEHHBIX.

BeimonHaTh npeoOpa3oBaHMsl LEJIOTO0 BBIPAKEHHS B MHOTOWIEH NPHUBEICHUEM
N0JIOOHBIX CaraeMbIX, paCKpbITHEM CKOOOK.

BBINONIHATS YMHOKEHHE OJHOWIEHA HA MHOI'OYIEH M MHOIOYJIEHa Ha MHOTOWIEH,
IpUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyHIeCTBIATH Pa3IOKEHHE MHOTOWIEHOB HA MHOKUTENM C IIOMOILBIO BEIHECEHHUS 32
CKOOKM OOIIEro MHOXWTENSA, TPYNIUPOBKU CIIaraeMbIX, MpPUMEHEHHs (popmyl
COKpAILEHHOI'0 YMHOKEHHUS.

[TpumeHsTh MpeoOpa3oBaHMUs MHOTOWIEHOB MJIsi PEUICHHUS Ppa3IUYHbIX 3aJad H3
MaTE€MaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA CTENEHEW C  HATYpaJbHBIMU  IOKAa3aTENsMU IS
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

PeraTe inHElHbIE ypaBHEHUS C OTHOU IIEPEMEHHON, IIPUMEHSIS [TpaBujla [ePexoaa oT
VCXOJHOTO YPaBHEHUSI K PABHOCWIBHOMY eMy. lIpoBepsTh, SBIAETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[TpumensTs rpaduyeckue METOAbI PU PEUICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate mpuMepsl map YUCe, SIBISIFOIIMXCS PEeIICHUEM JIMHEHHOrO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOM IUIOCKOCTU TpauK JTUHEHHOTO YypaBHEHHUS C ABYMS
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucTemMbl IByX JIMHEMHBIX YPAaBHEHUM C JBYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.



CocTtaBisaTh U pemniaTh JUHEMHOE YPAaBHEHUE UM CUCTEMY JUHEHWHBIX YPaBHEHU IO
YCJIOBHIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYyYEHHbBIN
pe3yJbTar.

DOyHKUIMHA

N300paxkaTh Ha KOOPJAWHATHOM MpPSMON TOYKHU, COOTBETCTBYIOIIHUE 3aJlaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, HHTEPBAJIbl, 3alUCHIBATh YKCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJWHATAM, CTPOUTH
rpaduku muHEeHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMONIBI0 (YHKIUNA H3BECTHHIC 3aBUCHMOCTH MEXKIY BEITUYHMHAMMU:
CKOpPOCTb, BpEMS, PACCTOSHHE, I[€HA, KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHU M0 3HAUCHUIO €€ apryMeHTa.

[TonnmaTts rpaduueckuii crmocod npejacTaBiIeHUs U aHAIM3a UHPOPMAIIUU, U3BJICKATh
Y MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEHN.

K koniry oOyuenust B 8 kjiacce oOydaronuics MOIYYUT CIEAYIONIUE MPEIMETHBIC
pe3ybTaTHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayadbHbIE TPEACTABICHHUS O MHOYKECTBE AEHCTBUTENBHBIX YUCEI AJIS
CpaBHEHMSI, OKPYIJICHUSI U BEIYMCIICHUHN, U300paXkaTh JCHCTBUTEIIbHBIC YKCIIa TOYKAMH Ha
KOOPAWHATHOM MTPSMOM.

[IpumensTh noHsTHE apU(METUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTH KBaJApaTHbHIE
KOpPHHM, HCHOJB3ysS MPU HEOOXOJUMOCTH KAaJbKYJSTOpP, BBIMOJHITH MPEOOpa3oBaHUs
BBIPAXKECHUH, COAEPKAILINUX KBAJAPATHBIE KOPHU, UCTIOJIB3YsI CBOMCTBA KOPHEN.

Hcnonb30BaTh 3aucu OOJIBIIUX M MAJIBIX YUCEN C MOMOIIBIO IECITUYHBIX IPOOei 1
crenenent uncna 10.

AnredpanvyecKue BbIPpAKEHUSA

[IpuMeHsATh MOHATHE CTEMEHU C IIEJIBIM MOKa3aTeIeM, BBITIOJIHATh PeoOpa3oBaHus
BBIpAKEHUMN, COAEPIKAIIMX CTETICHU C IEJIbIM MOKa3aTesIeM.

BBINOTHATH TOXKAECTBEHHBIC MPEOOPa30BaHUs PAIMOHATIBHBIX BRIPAKCHHUI HA OCHOBE
MpaBWI JEHCTBUHN HAJ MHOTOUYJICHAMH U aJITeOpPandecKUMH APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpumensaTe npeoOpa3oBaHMsl BHIPAKECHUN [JI1 PEIICHUs] PA3IMYHBIX 3a7ad W3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHEWHBIE, KBaJpaTHbIE YpPaBHEHUS M palUOHAIbHbIC YpaBHEHUS,
CBOJISAILIUECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMSI IEPEMEHHBIMM.



[IpoBOAUTE IPOCTEUIIME HMCCIIENOBAHUSA YPAaBHEHHHW W CUCTEM yPaBHEHHM, B TOM
qHuclie C TNpPUMEHEHHEM TrpapuuecKuX TMpeAcTaBIeHU (ycTaHaBIMBaTh, HMEET JIH
YPaBHEHUE WIIM CUCTEMA YPABHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexonuTk OT ca0BECHON (OPMYJIMPOBKH 3a7auu K €€ aaredpanyeckoil Mojenu ¢
IIOMOIIBIO COCTAaBJICHUS YPABHEHUS WM CHCTEMBbl YPaBHEHHM, HWHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H MMOJYyYECHHBIN pE3yJIbTAT.

[IpyMeHATH CBOMCTBA YHUCJIOBBIX HEPABEHCTB JUIA CPAaBHEHMS, OLICHKH, PEIIATh
JVHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHCTEMBbI, JaBaThb I'paUUECcKyIo
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNHA

[lonumMaTe W WUCHONB30BaTh (YHKIHMOHAJIBHBIE MOHATHS M SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUEHHUSI ), ONPEIEIATh 3HAUCHHE (PYHKIUU 1O 3HAYEHUIO apIyMEHTA,
OIpeAEeIATh CBOMCTBA (pyHKIIMHU 1O €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHbIX GYHKINNA BUJIA:

y = k/X, Y =X2,y = X3,y = |X|, Y = VX, OIHCBIBATb CBOHCTBA YHCIOBON (YHKIIH 110 &8
rpaduky.

K koniy oOyuenuss B 9 kjacce oOydaronuics MOIYUYUT CIEAYIONIUE MPEIMETHBIC
pEe3yJIbTATHI:

Yuciaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U NPPALMOHAIBHBIE YHCIIA.

BbInonHATh apu(pMETHYECKUe JEUCTBHUS C PAIlMOHAIbHBIMU YHUCJIAMH, COYeTas
YCTHBIE U TUCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYMCIIEHNS C HPPALUOHAIIBHBIMYA YHCIIAMH.

HaxoauTe 3HaYeHMs CTENEHEW C LEIbIMU IIOKA3aTEIsIMH U KOPHEW, BBIYUCIATH
3HAYEHMSI YNCIIOBBIX BBIPAKEHUN.

OKpyIJIsTh JEUCTBUTEIBHBIE YMCIIA, BBITIOIHAT IPUKUAIKY PE3yJIbTaTa BHIYMCICHUN,
OLIEHKY YMCJIOBBIX BBIPAKECHHUI.

YpaBHeHMs U HEPABEHCTBA

PemaTte JMHEWHbIE M KBagpaTHbIE YPAaBHEHMs, YPABHEHUS, CBOIAILIMECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucTeMBl IBYX JMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU U CHUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISETCS JIMHECUHBIM.

Pemarb TekcTOBBIE 3a/auM anreOpandeckuM CIOCOOOM C TOMOIIBIO COCTaBIICHUS
YPAaBHEHUS WM CUCTEMBI JByX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBoaUTE TPOCTEHIINE WCCIAEAOBAHUS YPABHEHUUW U CHUCTEM yPaBHEHUW, B TOM
Yyucjie C MpUMEHEHUWEM TrpaduyecKkux TMpecTaBiIeHUu (yCTaHaBIMBaThb, HMEET JIH
ypaBHEHUE WM CUCTEMA YPaBHEHUHN PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYee).

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJlpaTHBIE HEPABEHCTBA, M300pakaThb pellleHue
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIBIO CUMBOJIOB.



Pemate cucTEMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pakaThb PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
MPSIMOM, 3aMUCHIBATh PEIICHHUE C TOMOIIBI) CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IUYHbBIX 3a7a4.

DyHKUIMHA

Pacno3snaBath  (PyHKIIMM  HW3y4deHHBIX BHJIOB. [loka3piBaTh  CcXeMaTHYECKU

pacIoyioKeHUE Ha KOOPIMHATHOM TUIOCKOCTH rpadukoB GpyHKuui Buga: Y = kX, y = kx + b,
y =kIx,y=ax2 + bx + ¢,y =x3,y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 (PUIIEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

CTtpouTh 1 H300paXkaTh CXEMAaTUYECKHU IpaUKU KBaIpaTUYHBIX (DYHKLUHN, ONIUCHIBAThH
CBOICTBa KBaAPAaTUUHbIX (PYHKINN IO UX rpaduKam.

Pacnio3naBaTh KBaJpaTHUHYIO (QYHKUIUIO 10 (OpMyJe, NPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCAEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3sHaBaTh apuMeTHUECKyl0 U TE€OMETPUYECKYI0 MPOrpecCMU NpPU Pa3HBIX
crioco0ax 3aJjaHusl.

BBITIONHATH BRIUMCIEHUS C UCIIOJIb30BaHUEM (POpMYII N-TO WieHa apu(PMETHUECKOU U
r€OMETPUYECKON MPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPMHATHOMN IMJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCIOBBIMU IOCIIENOBAaTEIBHOCTSAMH, B TOM YHCIIE
3aJlauM U3 peanbHOM KU3HU (C UCHOIb30BAHUEM KAJIbKYJISTOPA, HU(PPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB  TeM

Ne i/

NPOrpamMmbl
Uucna u BerurcieHus. PanmonanpHbie
qucna

2 AnrebpandecKkue BbIpaKeHUS

3 VYpaBHeHHs U HEpaBEHCTBA

4 Koopaunats! u rpaduku. OyHKmn

5 [ToBTOpenue u 06o0IIEHNE

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

25

27

20

24

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90



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

8 KUIIACC

Ne i/t

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

Uucna u Beruncnenus. KBagparasle KopHU

Ypncna u BeranciaeHus. CTeneHs ¢ O CIbIM
IIOKa3aTcjiIeM

Anrebpanyeckue BhIPAKECHHUS.
KBanpatubiii TpéxwieH

Anrebpanyeckue BbIpaKEHHUS.
Anrebpanyeckas 1po0b

VYpaBHeHus u HepaBeHcTBa. KBagparHbie
YpaBHEHUSA

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
@yHk1MH. OCHOBHBIE IOHATHS
@Oynkuun. Yucnossle GyHKIUN

[ToBTOopenue u o6o0IIEHNE

KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f417af8

9 KUIIACC

Ne i/t

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Uucna u Berunciienus. JleicTBUTENbHBIC
qucia

YpaBHEHUS U1 HEPABEHCTBA. Y PAaBHEHUS C
OJIHOM ITEpEMEHHOMN

VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI
YpaBHEHU I

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

DyHKIMH

YwucaoBeIe IMOCISIOBATEILHOCTH

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS

3HAHUH

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f419d08
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