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1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
JInyHOCTHBIE pe3yabTaThl OCBOECHUS MPOTrpaMMbl y4eOHOT0 Kypca «Anredpay XxapaKTepU3yroTCs:
1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSBJICHUEM HHTEpPECa K MPOUIJIOMY M HACTOAIIEMY POCCHUWCKOW MaTEMATUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHMIKEHHSIM POCCHUMCKAX MATEMAaTUKOB M POCCHICKOW MAaTEMATHYECKOM IIKOJIBI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) Irpa;kKaIaHCKO€ U JYXOBHO-HPABCTBCHHO€C BOCIIMTAHHUE:

TOTOBHOCTBIO K BBINOJHEHHUIO OO0A3aHHOCTEH TpaXXJaHWuHa W pajlu3alvi €ro Ipas,
MIpPEJICTaBJICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKUMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHI,
MpoLeayp TpakAaHCKOro oOmiecTBa (Hampumep, BbIOOpHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO
STHYCCKUX npo6neM, CBA3aHHBIX C IMPAKTUYCCKUM IMPUMCHCHHUEM )IOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAaHUEM
BAXXHOCTU MOPAJTbHO-3THYCCKUX IIPUHOUIIOB B ACATCIBHOCTH y’—IéHOFO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE B pEIICHWHM MPaKTUYECKUX 3aJad MaTeMaTU4YecKOou
HaIpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HAa MPOTSHKEHUU BCEH KU3HU
JUIS YCHEIIHOW Mpo(ecCHOHANbHON AESITeIbHOCTH U PAa3BUTHEM HEOOXOAUMBIX YMEHHl, 0COZHAHHBIM
BBIOOPOM U NIOCTPOECHHEM MHIMBUIYATbHOU TPAEKTOPUU 00pa30BaHUA M KU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIHUOHAJIbHOMY M 3CTCTUYCCKOMY BOCIPHATUIO MATCMATHYCCKUX 06’beKTOB,
3aJa4, pemeHI/Iﬁ, paccymz[eHHﬁ, YMEHHIO BUACTE MaTEMAaTHYCCKHUE 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpI/IeHTaL[I/Ieﬁ B ACATCIIbHOCTU HA COBPEMCHHYIO CUCTCMY HAYYHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3daKOHOMCPHOCTAX Pa3BUTHSA YCJIOBCKA, ITPHUPOAbI K O6H.[€CTBa, MOHMMaHUEM MaTEeMaTHUUYECKOM HAayKH KaK
C(l)epLI YEJI0BECUCCKOM JACATCIIBHOCTH, 3TAaIlOB eé Pa3BUTHA U 3HAYMMOCTH IJIA Pa3sBHUTHA LHUBUJIM3AlNH,
OBJAJICHUEM S3BIKOM MaTE€MaTHKHM M MaTeMaTH4YeCKOM Ky.]'[LTypOﬁ Kak CpCACTBOM IIO3HAHHA MHUpPA,
OBJIaACHHUECM HpOCTCﬁMHMH HaBBIKAMH HCCIIEI0BATEIbLCKOMN ACATCIBHOCTH,

6) pusnueckoe BocnuTaHue, (GOPMHPOBAHHE KYJbTYPbI 3/I0POBbS M IMOIMOHAILHOTO
Os1aromosy4usi:

TFOTOBHOCTBIO IIPUMEHSATh MAaTEMATUYECKUE 3HAHMSI B MHTEPECAX CBOETO 3/I0pPOBbs, BEACHHUSA
3I0pOBOTO 00pa3a >KW3HU (30pOBOE MUTAHUE, COAJAHCUPOBAHHBIK PEKHUM 3aHATUH M OTIbIXA,
perynsipHas ¢pu3nveckas akTUBHOCTh), C(OOPMUPOBAHHOCTBIO HABBbIKAa Pe(IEKCHH, TPU3HAHUEM CBOETO
IIpaBa Ha OIMMOKY U TaKOTo K€ MpaBa JPYroro 4eaoBeKa;



7) 3K0JIOrHYecKOe BOCIIUTAHHE:

OpHEHTAIlell Ha TNPHUMEHEHHWE MAaTeMaTHYeCKHX 3HAaHUU Ui pemeHus 3agad B o0jacTu
COXPAaHHOCTHU OKPYKAIOLICH Cpefbl, IUIAHUPOBAHMS IIOCTYIIKOB U OLICHKH MX BO3MOXHBIX IOCIJIECICTBUN
IUIS. OKPY’KAIOIIeH CpeJibl, OCO3HAaHUEM TJI00aJIbHOIO XapakTepa 3KOJOTHUECKUX MpoOsieM U MyTed ux
peuienus;

8) ajJjanTtanus K UISMCHAIOIUMCHA YCJIOBUAM COMAIbHON’ 1 HpHpOIlHOﬁ Cpeabl:

T'OTOBHOCTBIO K IICfICTBPISIM B YCIIOBHUAX HGOHpeILGHéHHOCTI/I, MOBBIICHHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4Y€PEC3 NPAKTUICCKYIO ACATCIbHOCTD, B TOM YUCJIC YMCHHUC YUUTHCA Yy APYIrux J'IIOI{GIZ,
HpI/IO6pCTaTB B COBMECTHOI ACATCIIBHOCTH HOBBIC 3HAHUW S, HABBIKHM M KOMIICTCHIWU HU3 OIbITA JPYTUX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUY HOBBIX 3HAHUM, B TOM 4Kciie GOPMYIUPOBATH UJEH, TOHATHS,
runore3bl 00 00BEKTax M SBJICHHUSX, B TOM 4YHCIE€ paHEe HEU3BECTHBIX, OCO3HABaTh JEPHUIMTHI
CcOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAllMIO, BOCIPHHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPeOYIOIUN KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIeHUsI U ACUCTBUSL, (OPMYITHPOBATH
1 OLICHUBATh PUCKH U MOCIIEACTBUS, POPMHUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
ba3oBrble Jornyeckue 1eMcTBUSA:

BBISIBIISITh M XapaKT€pPU30BaTh CYIIECTBEHHbIE NPU3HAKKM MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHUI MEeXAY MOHATHIMH, POPMYIUPOBATH ONIPEACTICHUS MOHITHIA, yCTaHABIMBATh CYILECTBEHHBIH
MpHU3HAK KJacCU(pUKAUU, OCHOBAHUS 151 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU IIPOBOAUMOTO aHAIIN3A;
BOCIIPUHUMATh, (POPMYIHpOBaTh U MPEOOPa30BBIBATh CYKICHHS: YTBEPAUTEIbHBIE U OTPUIATENIbHBIC,
€IMHUYHbBIE, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeurs B ¢akTax, JIaHHBIX,
HaOMIOJICHUSAX U YTBEPXKIACHHUSX, INpeyiaraTb KPUTEPUHM Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIIOUEHUH,
YMO3aKJTIOUYEeHUH M0 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUU (MPSAMbIE U OT MPOTUBHOTO), MPOBOJUTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MAaTEeMAaTUYECKUX (DaKTOB, BHICTPAUBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS,

BBIOMpATh CHOCO0 pelieHus yueOHOU 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHUs, BHIOUPAThH
HaubOoJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareJbCcKHe AeiiCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATH BOMPOCHI,
buKCHpyOIIHe TPOTHBOPEYHE, MPOOJIeMy, CaMOCTOSTEIbHO YCTaHABIMBATh HMCKOMOE W JaHHOE,
(bopMUPOBATh THIIOTE3Y, APT'yMEHTHPOBATh CBOO MMO3UIUI0, MHEHHE;

MPOBOJIUTh IO CaMOCTOSITEJIbHO COCTABICHHOMY IUIAHY HECIIOKHBIA OKCIIEPUMEHT, HEOOJIbIIOe
UCCIIE/IOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTo 00BbEKTa, 3aBUCHMOCTEH 0OBEKTOB
MeXIy cCo00ii;



CaMOCTOSATENBHO (hOPMYIUPOBATH 000OIICHNS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
HCCIIEI0OBAHUS, OLIEHUBATh JI0CTOBEPHOCTD NIOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IEHNI;
IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, @ TAKKE BBIABUIATh MIPEANIOI0KEHHS O €r0 Pa3BUTHHI
B HOBBIX YCJIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH HEIOCTATOYHOCTh M W30BITOYHOCTH MH(OPMAIMH, TAHHBIX, HEOOXOIMMBIX Ui PEUICHUs
3ajauy;

BBIOMPATh, aHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUIOB
1 $OpM TMIpeICTaBICHHS,

BbIOMpaTh (GOpMy MpencTaBiIeHHMs MHQOpPMAIMM W WIIIOCTPUPOBATh peEIIaeMble 3a/Jadll CXeMaMH,
JrarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHMBAaTh  HAAEKHOCTb MH(POpPMALMU IO  KPUTEPHUSM, TPEAJIOKEHHBIM  YYUTENIEM  WJIU
c(OpMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCTIPUHUMATH U (POPMYITHPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSIMH M LETSIMU OOIIEHUS, SICHO,
TOYHO, TPAaMOTHO BBIP@KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS
0 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh TIOJyUYEeHHBIN PE3yIbTaT;

B X0/1€ 00CYK/JIeHUS 3a/1aBaTh BOIIPOCHI IO CYILECTBY 00CYXAaeMOi TeMBbI, TPoOIeMBbI, pelraeMoil 3aauu,
BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOWCK PEIICHHs, COMOCTABISATh CBOW CYXKIEHUS C CYXKJICHHSIMHU
JIpYrUX YYacTHHMKOB JAWajora, OOHapy»XuBaTh pa3iMyue M CXOJCTBO TO3MIIMHA, B KOPPEKTHOH (opme
(dbopMynTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPE/ICTaBIATh PE3YNIbTAThl PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTa, CAMOCTOSATEILHO
BbIOMpATh (hOpMaT BBHICTYIUJIEHHS ¢ YUETOM 3aad MIPE3eHTALMU U OCOOCHHOCTEH ayIuTOpUN;

MOHUMATh U HCIOJIb30BaTh IMPEUMYILECTBa KOMaHIHOW W WHAMBHUAYaJbHON pabOThl MpU peleHUuH
y4eOHBIX MAaTEeMaTUYECKUX 3a/1a4;

MPUHUMATh IIeJIb COBMECTHOM JESTeNbHOCTH, IUJIAHHUPOBATh OpPraHU3all0 COBMECTHOM paboThl,
pacnpenensats BUIbl pabOT, JOTrOBapuBAThCA, OOCYXAATh MPOLIECC M pe3ylbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIFO/ICH;

y4acTBOBATh B I'PYNIOBBIX (Gopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE LITYpPMbl U
Jpyrue), BBIMOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JEHCTBUS C APYTUMHU UJICHAMHU
KOMaH/Ibl, OIICHMBATh KA4ECTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHSIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIE YHHBepcabHble YUeOHbIe JelcTBUS

Camoopranuszanmsi:

CaMOCTOSITENIbHO COCTaBIISATh IUJIaH, AJTOPUTM pEIIeHUs 3a1adyu (WM €ro 4YacTh), BbIOMpaTh Cmocod
pelieHus ¢ Y4€TOM HMEIOLIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OpPMAITHHL.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

BIIAIETh CIIOCOOaMU CaMOIIPOBEPKU, CAMOKOHTPOJIS TpoIlecca U Pe3ysibTara pelieHmsl MaTeMaTHIeCKON
3aJ1a4uM;

NpeABUACTE TPYAHOCTHU, KOTOPBIC MOT'YT BO3HUKHYTH IPH PCHICHUH 3aJa4X, BHOCUTH KOPPCKTHUBLI B
ACATCIBHOCTb HAa OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, HalJICHHBIX OI_HI/I6OK, BBISIBJICHHBIX TPYHHOCTGﬁ;



OLCHUBATbL COOTBCTCTBHUC PE3yJibTaTa ACATCIBHOCTU MOCTaBJICHHOMN uejm " YCIOBHUAM, 00BACHITH
MIPUYMHBI JOCTHKCHHS WM HEJIOCTHIKCHUS 1EJIH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy o6yuenus B 7 kjacce 00yJaronuics moayduT CIEAYIONINE TPEIMETHBIC PE3YIbTaThI:

Yuciaa 1 BbIYUCIEHHUS

BeImonHATh, couyeTas yYCTHBIE W TNHChMEHHBIE NPUEMBI, apU(PMETHYECKUE JEHCTBHUA C
palMOHAIBHBIMM YHCIIAMHU.

Haxonuth 3HaueHUs YMCIOBBIX BBIPAKEHUH, MPUMEHSTh PazHOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUI, COIepKalUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexouTh OT 0/1HOM QOPMBI 3aITUCH YUCE K Apyroil (mpeoOpa3oBbIBaTh JAECATUUHYIO JpOoOb B
O0OBIKHOBEHHYIO, 0OBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHMBATh U yIOPAJOYNBATH PALIMOHAIBHBIE YUCIIA.
OKpyrasTh yucia.

BbInoNHAT, NPUKHUIKY U OLIGHKY pe3yibTaTa BBIYHMCICHHWM, OLIEHKY 3HAue€HUH YHCIOBBIX
BBIpa)KEHUH. BBIMONHATD IEHCTBUS CO CTENEHSIMHU C HATYPaJbHBIMU [MOKA3aTESIMHU.

HpI/IMeHHTB IMPpU3HAKU ACTIUMOCTH, Pa3JI0KCHUEC HA MHOXHUTECIIW HATypaJIbHBIX YUCCEII.

Pemrate IMPAKTUKO-OPUCHTUPOBAHHBIC 3aga4u, CBs3aHHBbIC C OTHOIICHUEM BCJIMYHH,
IPpONMOPHHUOHAIBHOCTBIO BCJIWYKH, IPOUCHTaAMH, HHTCPIPETHPOBATHE PE3YyIbTaThl PEHICHHA 3aJad C
y‘léTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaCMbIX 00BEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnons3oBaTh anre6pqueCKy}0 TEPMHUHOJIOTHIO W CHMBOJIMKY, IIPUMCHATH e€ B mponecce
OCBOCHHUA y‘IC6HOFO MaTcpHraiia.

Haxoaute 3HaueHus 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHUAX IICPCMCHHbIX.

BreimonHsaTs Hp606pa30BaHI/I$I HCJIOro BbIPAXKCHUA B MHOIOWICH IIPUBCACHHUCM HO,I[O6HBIX
CJlaraCMbIX, paCKpbITUEM CKOOOK.

BrinoaHsTh YMHO>KCHHUEC OJHOYJICHA HAa MHOTI'OWICH W MHOI'OYJICHAa Ha MHOTOYICH, INPUMCHATH
(I)OpMyJ'IH KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OCYH_IGCTBJ'IHTI) Pa3JI0KECHUC MHOTOYICHOB Ha MHOXKHUTCIIM C TIOMOINBIO BBIHCCCHUS 3a CKOOKH
O6H_ICFO MHOXUTCJIA, TPYHIIUPOBKHU ClIAraCMbIX, IPUMCHCHUA (bOpMy.]'I COKpaH_[éHHOFO YMHOKCHUS.

HpI/IMeHHTB Hp606p3.30BaHI/I}I MHOTOYJICHOB JIs1 PCHICHUA PA3JIMYHBIX 3ada4 U3 MATCMATHUKU,
CMCKHBIX IPECAMETOB, U3 pCaHBHOﬁ IIPaKTUKH.



Hcnosb30BaTh CBOMCTBA CTENEHEM € HaTypaJlbHBIMM IIOKa3aTesIMM JUIsl [IPeoOpa3OBaHMUs
BBIPAXKCHUI.

YPaBHeHI/IH N HEPABCHCTBA

Pemrare mHElHbIE ypaBHEHMS C OJHOW IIEPEMEHHOM, IPUMEHSA IIPABUJIA IIEPEX0a OT UCXOJHOTO
YpaBHEHUS K PABHOCWIBHOMY eMy. IIpoBepsTh, ABIAETCS JIU YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpadudeckre METOAbI P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[ToxOupare TpUMepsl Map YHUCEN, SBJSIONIMXCS PENICHHEM JIMHCHWHOTO YPaBHCHHS C JIBYMs
MEPEMEHHBIMU.

Crpouth B KOOPIMHATHOW MJIOCKOCTU IpaduK JIMHEHHOrO0 ypaBHEHHS C JIBYMsl NE€PEMEHHBIMH,
MOJIb3YSCh TpauKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemath cucteMsl 1ByX JTMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE IpadUyeCcKu.

CocraBiATh U pemarh JUHEWHOE YpaBHEHHE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHMU MO YCIOBHIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUY C KOHTEKCTOM 3a/1a4y MTOJIYYE€HHBIN PE3YNbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAWHATHOM MPSIMON TOYKHU, COOTBETCTBYIOIUE 33JAHHBIM KOOPAWHATAM, JTy4H,
OTPE3KH, UHTEPBAJIbI, 3aAMUCHIBATh YHNCIOBbIE MPOMEXYTKH Ha alredpandeckoM s3bIKe.

OTMeyath B KOOPAWHATHOM TUIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpAWHATaM, CTPOWTH rpaduku
nuHeWHbIX QyHKIuH. CTpouTh rpaduk GyHKIUN y = [X|.

OnuceIBaTh C IIOMOIIIBIO (bYHKHI/Iﬁ N3BCCTHBIC 3aBUCUMOCTHU MECXKIY BEJIMYNHAMU: CKOPOCTh, BPEMHI,
pacCcTosAHUEC, I€HA, KOIMYECTBO, CTOMMOCTDb, IIPOU3BOJUTEIIBHOCTD, BPEMAI, 00BEM pa6OTBI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[lonumarp rpaduueckuii crnoco0 NpeACTaBleHUs U aHanu3a HHPOpMAIMH, W3BJIEKaTb H
HMHTEPIPETUPOBATH MHPOPMAIINIO U3 TPahUKOB peatbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHniy o6y4yenus B 8 kiiacce o0yJaromuiics MoyduT CIEAyIOIIKUe PeIMETHbIC Pe3yIbTaThl:
Yuciaa v BLIYUCIECHUSA

Hcnonp30BaTh HayalbHEIE MMpEACTaBJIICHHUA O MHOKECTBC JIECTBUTEIIBHBIX YMCEIT JJIs CpaBHCHUA,
OKpYIJICHUA U BBI"II/ICJ'ICHI/II\/’I, I/I306pa)KaTL JIECTBUTEIbHBIEC YHCIIa TOYKAMH Ha KOOpI[I/IHaTHOI>'I HpﬂMOﬁ.

HpI/IMeHHTB IIOHATHEC apI/I(I)MCTI/I‘-ICCKOF O KBaJApaTHOI'0 KOPHS, HAXOJUTHb KBaJApPATHBIC KOPHH,
HCIIOJIB3Y: MMPpU HCO6XOI(I/IMOCTI/I KaJIbKYJISITOP, BBIIIOJIHATDH Hp606p8.30BaHI/ISI BBIpa)KeHHﬁ, COoJCpKaInX
KBaApPAaTHBIC KOPHU, UCIIOJIb3Y CBOMMCTBA KOpHeﬁ.



HCHOJ’IB?}OB&TB 3alIuCHu GOHBH_II/IX U MaJIbIX YHUCCJI C IMTOMOIIBKO ACCATUYHBIX I[pOGGﬁ )41 CTCHCHCﬁ
gucna 10.

Aﬂreﬁpanqecmle BbIPAKCHUSA

HpI/IMeHﬂTB IHNOHATHEC CTCIICHHU C LCJIBIM ITOKAa3aTCJIEM, BBIIIOJIHATDH Hp606pa30BaHI/I$I BI)Ipa)KeHI/If/'I,
COACpKAMMUX CTCIICHU C TCJIBIM IMOKA3aTCICM.

BrINOMHATE TOXIECTBEHHBIE MPEoOpa30BaHUsl PALMOHATIBHBIX BBIPAKEHUN HA OCHOBE IPaBUII
JNCUCTBHI HAJl MHOTOWICHAMH U aJlreOpanvaecKUMH JPOOSIMHU.

PaCKJ'[a)IBIBaTI) KBa}lpaTHBIﬁ TpéX'—IJ'IeH Ha MHOJXUTCIIN.

[IpumensaTs npeoOpa3zoBaHUS BBIPAKEHUM JUIsl PEIICHUs pa3IMYHbIX 3a/7ad M3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YPaBHeHHﬂ U HEPABCHCTBA

Pemars J'II/IHCfIHI:IC, KBaJApaTHBIC YPaBHCHHA W PAMOHAJIBHBIC YpaBHCHUA, CBOJAIIUCCA K HHM,
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C AByMs IEPECMECHHBIMU.

[IpoBoauTh mHpOCTEHIINE HCCIAEAOBAHUS YPAaBHEHUN W CHCTEM YPAaBHEHHH, B TOM YHCIIE C
MpUMEHEHHEeM TIpadUyecKuX MpeACTaBIeHUN (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHME WJIM CHUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYee).

[TepexomuTs OT ciioBeCHOW (HOPMYITHPOBKU 3a7aud K €€ anreOpandeckod MOJICIU C MOMOIIBIO
COCTaBJICHUSI YPABHEHMS WIM CUCTEMBI YPABHEHUW, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYEHHBIA pe3ynbTar.

[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB U1 CpPAaBHEHUS, OLICHKH, DEIIATh JIMHEWHbIE
HEpaBEHCTBA C OJIHOM MEepeMEHHONW M MX CHCTEMbI, JaBaTh rpapUuecKyl0 WILTIOCTPALMI0 MHOXECTBa
peuIeHu HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[Torumath M HUCHONB30BaTh (YHKIIMOHANBHBIE TMOHITUS WU S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYeHUsI), OMpPENENiATh 3HadeHHe (GYHKIMHM MO 3HAYCHHUIO apryMeHTa, OMpPENeNsTh CBOMCTBa
byHKIMH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUIA:

y = k/X, y = X2, y = X3,y = |x|, y = VX, OIHCBIBaTH CBOACTBA YHCIOBON (DYHKIHH 10 &8 rpaduKy.

K koHiy o0ydyenus B 9 ki1acce oOyJaromuiics MoyduT CIEAYIONINE TPeIMETHbIE PE3yabTaThl:
Yucyia 1 BIYHCTICHUAA

CpaBHI/IBaTB U YIIOpSAAOYUBATH PAlIMOHAJIBHBIC U UPPATUOHAJIbHBIC YUCJIIA.



BrmmomHaTh apI/I(bMeTI/I‘-IeCKI/Ie I[€I>'ICTBI/ISI C paluOHAJIbHBIMU YHCJIaMH, COUYCTass YCTHBIC U
IIMCBbMCHHBIC HpI/IéMbI, BBITIOJIHATH BBIYHCJIICHUSA C UPpPALlMOHAJIbHBIMHU YUCIIaMU.

HaxonuTts 3HaueHUs CTEIIEHEN € LEJIBIMU [T0KA3ATEISIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS YUCIIOBBIX
BBIPAXKCHUM.

OprrJI?ITI) IICIXCTBI/ITGJILHBIG 4ucCia, BBIIOJJHATL HNPUKUIAKY pE3ylibTaTa BLI‘IHCJ’IGHI/Iﬁ, OLICHKY
YHCJIOBBIX BBIp&)KCHPIfI.

YPaBHeHHH N HEPABCHCTBA

Pemrate nMHEHHBIE M KBAaJApaTHBIC YPaBHEHMs, YPaBHEHHs, CBOJSAIIMECS K HHUM, INPOCTEHIINE
JIpOOHO-PAlIMOHANIBHBIE YPaBHEHHUS.

Pemrate cucteMsel JByX JINHEWHBIX YPABHEHUN C IByMS [IEPEMEHHBIMH U CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPaBHEHHE HE SIBIISICTCS JIMHEWHBIM.

Pemate TexcTOBBIC 3aJa4yu aJIFe6pqueCKI/IM CIoco0oM ¢ IMOMOIIBIO COCTABJICHUA YPaBHCHUA HUIIN
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs IEPECMECHHBIMU.

[IpoBoauTs HpOCTEHIINE HCCIECAOBAaHUS YPABHEHUNM M CHCTEM YpPaBHEHMI, B TOM 4YHUCIE C
MpUMEHEHHEeM TIpaduyecKuX NpPeACTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM YpaBHEHHME WM CUCTEMa

YpaBHEHUH pellleHus], €ClIM UMEET, TO CKOJIbKO, U MPoYee).

Pemats nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pelIeHHe HEPABEHCTB Ha
YHICIIOBOM MPSAMOIA, 3aMMCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarh cuctembl JUMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKJIIOYAIONIME KBaJpaTHOE
HEPaBEHCTBO, U300paXkaTh PELLICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alKChIBATh PELICHHE
C TIOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA [P PELICHUH PA3IMYHBIX 33/1a4.

D yHKUUHA

Pacno3naBath (YHKIMM WM3y4eHHBIX BHIOB. IlOKa3bIBaTh CXEMATHYECKH PACTIONOKEHUE Ha
KOODP/IMHATHOM IUI0OCKOCTH rpadukoB dynxumit
puna: Y = kx, y =kx+ b,y = kix,y = ax2 + bx + ¢, y = x3, y =X, y = |X|, B saBucumoctu ot
3HaYeHUH KO3(PUIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutsb U M300paxaTh CXeMaTHUEeCKHU rpaUKu KBaJIpaTUYHBIX (YHKIIHI, ONMUCHIBATH CBOKWCTBA
KBaJIpAaTHUHBIX (QYHKIHI MO UX rpadukam.

Pacnio3HaBate KBajpaTHuHYyl (yHKIHIO 1O (opMyse, MPUBOAUTH MPUMEPhl KBaJPATUUHBIX
GyHKIUH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucaoBble MOCTIEI0BATEILHOCTH | nmporpeccuu

Pacno3naBath apI/I(I)MeTI/I‘{CCKYEO U TCOMCTPUUCCKYIO ITPOTPCCCHUU IIPU PA3BHBIX crocobax 3aJaHusl.



BBIMONHATE BBIUMCIIEHHSI C HWCHOJB30BaHHMEM (QOpPMYNT N-r0 wWieHa apu(METHUECKOH U
F€OMETPUUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTb YJICHBI ITOCJICA0BATCIBHOCTH TOYKaMHM Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH.

Pemratn 3aJadyu, CBA3aHHBIC C YHUCIOBBIMH IIOCICIOBATCIIBHOCTAMH, B TOM 4YHCIIC 3aJadu H3
peanbHOM )KU3HHU (C UCTIONB30BaHUEM KAIIBKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).
OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUs»

2. Coaepixanue y4eGHOro npeamera «AJreopa»

Conepsxanne Kypca anreopsl 7—9 Ki1accoB 00bEIMHEHO KaK B UCTOPUUYECKU CIIOKUBIIUECS IMHUH
(uncnoBas, anreOpandeckas, QyHKIIMOHAIbHAS U Jp.), TAaK U B OTHOCUTEJIHHO HOBBIE (CTOXaCTHYECKas
JIUHUS, «peajbHas MareMmaThka»). OTHeabHO NPEICTaBIEHBI JIMHUS CIOKETHBIX 3a/lad, UCTOPUYECKas
JTUHUSA.

JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JTOTUKH

Cornacao ®I'OC ocHOBHOTO 00111eT0 00pa30BaHMsI B KypC MaTeMaTHKH BBEICH pazael «Jlorukay,
KOTOPBIA HE MPENOJIaraeT AOMOTHUTEIBHBIX YacOB Ha M3yUYE€HUU W BCTPAMBACTCS B Pa3IMYHBIC TEMBI
KYpPCOB MaTeMaTHKU U MHPOPMATHUKH U IPEBAPSETCS 03HAKOMIIEHHUEM C DJIEMEHTaAMH TEOPUH MHOYKECTB.

MHo:kecTBa M OTHOIIEHUS MEKIY HUMH

MHOXECTBO, Xapakmepucmuyeckoe C80UCMB0 MHONCeCMBd, SIEMEHT MHOXKECTBA, MYCHOe,
KOHeuHoe, beckoneunoe muodicecmso. IlogmuokecTBo. OTHOIICHHE TPUHAIICKHOCTH, BKIFOYCHHUS,
paBEHCTBA. DJEMEHThI MHOXKECTBA, CIIOCOOBI 3aJaHUs MHOXECTB, PACHO3HABAHUE NOOMHONICECME U
9NeMEeHMOB8 NOOMHONCECME C UCNONIb308AHUEM KpY208 Diliepda.

Onepauuu HaJ MHOKeCTBAMH

[Tepeceuenne m oOBEAMHEHUE MHOXECTB. PasHocmb MHOJMCECMS, OONOJHEHUEe MHONCeCMEd.
Hnmepnpemayus onepayuii HA0 MHONCECMEAMU C NOMOWBIO KpY20os8 Jiliepa.

9J1eMeHTbI JOTHKHU

Onpenenenue. YTBepxkaeHUs. AKCHOMBI M Teopembl. JlokazaTenbcTBO. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpuMep 1 KOHTpIIpUMED.

Brbicka3biBaHusi

HcTUHHOCTD M JIOKHOCTB BBICKa3bIiBaHMS. ClodicHble u npocmele 8vickaszviganus. Onepayuu Hao
BbICKA3LIBAHUAMU C UCNONBL30BAHUEM JIO2UYECKUX CBA30K. U, UIU, He. YcloeHvle 6bicKa3bleanus
(umnauxayuu).

Conepxanue Kypca MaTeMaTHKH B 7-9 KJiaccax

Auredpa

Yuciaa

PannonajbHble yncaa

MHoxecTBO panuoOHanbpHBIX uucesl. (CpaBHEHME palMOHAIBHBIX uucen. JleWictBusa ¢
panMoHaNbHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUcia 0ecamuyHou Opoobio.

HppanuoHajbHble YHCIA

IlonsiTe wWppauMOHaIBHOrO 4Mcia. Pacno3HaBaHME WpPpPaLMOHANBHBIX 4YHceld. [Ipumepsr

JI0Ka3aTenbcTB B anredpe. MppalnoHaabHOCTh yucla \/E . Ilpumenenune B reomerpun. CpasHerue
uppayuonanbHwlx yucen. Muocecmeo OelicmeumensHuIxX Yucei.

ToxnecTBeHHbIE TPe0OPa30BaAHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHS
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Beipaxkxenue ¢ nepemeHHOH. 3HaueHue BblpakeHUsA. lloacTaHOBKa BBIPAKEHUH BMECTO
NepEMEHHBIX.

Lenbie BoIpakeHUst

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM W ee CcBoHcTBa. [IpeoOpa3oBaHus BbIpaKECHUH,
COJIepKAIUX CTETIEHHU C HATYPAIbHBIM [TOKA3aTEIEM.

OnHouseH, MHOTOWICH. J[eHCTBHS ¢ OJHOWICHAMHU M MHOTOWIEHAMH (CIIOKEHHE, BBIYMTAHHE,
yMHOXeHHE). POpPMyITbI COKPALIEHHOTO YMHOKEHUS: Pa3HOCTh KBaJPaTOB, KBaPaT CYMMBI M Pa3HOCTH.
Paznoxenne MHOTOWIeHa HAa MHOXKHUTENM: BBIHECEHHE OOIIEr0 MHOXXUTEINSI 32 CKOOKH, 2pynnuposKa,
npumenenue Gopmyn cokpaweHHo2o ymHoxcenus. Keaopamuulii mpexuien, pasiodxicenue KeaopamHozo
MpexuieHa Ha MHOMCUMEU.

Jlpo0HO-panHoHAIbHbIE BIPAKEHUS

Crenenp ¢ menbiM mokaszareneM. [IpeoOpa3zoBanue QpOoOHO-TMHEWHBIX BBIPAKEHUI: CIIOKEHHE,
YMHOXEHUE, JAelieHue. Aneedopauueckas Opodv. [Jonycmumvle 3HAYEHUs NEPEMEHHbIX 6 OpPOOHO-
payuoHanvuwix evipadicenusx. CokpaweHue aneebpauveckux Opooeu. Illpusedenue ancebpauyeckux
opobeii k obwemy 3namenamenio. [leticmsus ¢ aneebpauyeckumu OpoOAMU: CILONCEHUE, BblYUMAHUe,
VMHOdNMCEHUe, OelleHue, 8036e0eHUe 8 CINeNneHb.

IIpeobpazosanue vipadicenut, cooepiIcaujux 3Hax MOOYis.

KBaapaTHbie KOpHU

Apudmernueckuil  KBaJpaTHBIM KOopeHb. [IpeoOpa3zoBaHue BbIpaXEHHUH, COJEpKaIIUX
KBaJ[paTHbIE KOPHU: YMHOXXCHHWE, JEJICHHE, BHIHECEHHE MHOXKHTEINS H3-TI0J| 3HAaKa KOPHS, GHeCeHue
MHOXMCUmMesi N0O 3HAK KOPHAL.

YpaBHeHHUsI U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YUCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsitTue ypaBHEHUS M KOpHsS ypaBHeHUS. [Ipedcmasnenue 0 pagHOCUNILHOCMU YDAGHEHULL.
Obnacmob onpedenenus ypasHenus (001ACMb OONYCIMUMbBIX 3HAYEHUL NEPEMEHHO).

JIuHeiiHOe ypaBHeHHE U €r0 KOPHHU

Pemienne nuHeNHBIX ypaBHEHMH. Jlunetinoe ypaenenue c¢ napamempom. Konuuecmeo xopmeti
JIUHEUHO020 YypasHeHus. PeuieHue TUHetiHbIX YPaGHEeHUl ¢ NApaMempoM.

KBanpaTHoe ypaBHeHHe U €r0 KOPHH

KBanparusie ypaBHeHus. HemosnHble KBajapaTHble ypaBHEHUA. JIMCKPUMHUHAHT KBaJpaTHOIO
ypaBHeHus. Popmysa KOpHEl KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopamuas meopeme
Buema. Pemienue KBaJpaTHBIX ypaBHEHUH: HCIOJb30BaHHE (OPMYIbl I HAXOXKICHHUS KOPHEH,
epaguueckuti Memoo peuleHuss, paziodceHue Ha MHOMICUMmenu, noobop KOpHel ¢ UCHONb308AHUEM
meopemvl  Buema. Konuuecmeo KopHell K8aOpamumo2co YpasHeHus 6 3d6UCUMOCMU Om €20
ouckpumunanma. buxeadopammuvie ypasnenus. Ypasnenus, ceooumvie K NUHEUHbLIM U K8AOPAMHBIM.
Ksaopammnuvie ypasnenus c napamemponm.

/IpoGHO-panHoOHA/IbHbIE YPABHEHUSI

Pemenne mnpoctemux JapoOHO-IMHEHHBIX YypaBHEHUU. Pewenue OpoOHO-payuoHaAIbHbIX
VpaBHeHU.

Memoowl peuwienus ypagueHull: Memoobl PABHOCUTbHLIX NPeodpa308aHull, Memoo 3daMeHbl
nepemeHHoU, epaguieckuii memoo. Hcnonvsosanue ceouicms yHKyuil npu peuieHuy ypagHeHul.

TIpocmeiiue uppayuonanshsie ypastenus suoa || f (X) =a, \/f (X) = \/g (X) :

Vpasnenus suoa Xn =4d.VpasHenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ AByMS IEpEMEHHBIMU. JINHENHOE ypaBHEHHE C ABYMS IEPEMEHHBIMU. [Ipsamas kax
epaguueckas uHmepnpemayusl TUHEeNUH020 YPAGHeHUs ¢ 08YMsl NepeMeHHbLMU.

[TonsTue cucremel ypaBHeHUM. PelieHue cuctemMsl ypaBHEHUN.

MeTo1bl peleHust CHCTEM JTMHEWHBIX YpaBHEHUN ¢ ABYMS MIEPEMEHHBIMU: epaghuueckuti Memaoo,
Memoo CodceHUsl, METO ] TIOICTAaHOBKH.
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Cucmembl TUHEIHbIX YPABHEHUT C NAPAMEMPOM.

HepaBencrBa

UucnoBele HepaBeHcTBa. (CBoiicTBa 4MCIOBBIX HepaBeHCTB. lIpoBepka cmpaBemamMBocTu
HEPaBEHCTB MPH 33/IaHHBIX 3HAYCHUSX EPEMEHHBIX.

HepasencrBo ¢ mnepemenHoi. Ctporue M HecTporue HepaBeHCTBA. Oobnacmuv onpeoeneHus
HepaseHcmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

Pemienne nuHeHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u ezo pewenus. Pewenue k6aopamuvix HepageHCms: UCNOIb308AHUE
ceolicms u 2paguka Keaopamuunou QyHKyuu, mMemoo UHMepP8anIos. 3anuch peuileHus KeaopamHo2o
Hepagencmaa.

Pewenue yenvix u 0pobHO-payuonaibHbix HEPageHcme MemooomM UHMePSAlos.

CucreMbl HEPABEHCTB

CucreMbl HEpaBEHCTB € OJJHOU IlepeMeHHOM. PelieHne cucteM HEpaBEeHCTB € OJTHOM EPEMEHHOM:
JTMHEWHBIX, kK6aopamusix. VI300pakeHne perieHnsi CHCTEMbl HEpaBEHCTB Ha YHCIIOBOW MPSIMO. 3amuch
peIIeHNs CHCTEMbI HEPaBEHCTB.

DyHKUUHA

IHousitue pyHKkuMHU

JlekapTOBBI KOOPIWHATHI Ha IJIOCKOCTH. DOpMHpOBaHHWE TPEACTABICHUI O METarnpeIMeTHOM
MOHATHH «KOOPAWHATHDY. CrocoObl 3afaHus (QyHKIUN: aHATUTHYECKUH, rpaduueckui, TaOIUYHBIN.
I'padux ¢pyakmun. [Ipumeps! GyHKIHH, MTOTydaeMbIX B TPOIIECCE UCCIETOBAHMS PA3IMUHBIX PEeaTbHBIX
MIPOIIECCOB M pelIeHus 3a/1a4. 3HaueHne PyHknuu B Touke. CBoiCTBa PyHKIMIT: 00J1aCTh ONIPEACIICHNUS,
MHOJKECTBO 3HAUCHHH, HYJIH, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA, YeMHOCHb/HeYemHOCHb, TIPOMEXKYTKH
BO3pacTaHusi W YObIBaHWs, HawOOJbIllee W HaWMEHbIee 3HaueHHs. MccnemoBaHwe (QyHKIIMU 1O ee
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢pynkyuu. Kycouno 3adannvie ¢hoynxyuu.

JluneitHast pyHKUMS

CpoiicTBa ¥ rpaduK JTUHEHHOW (GYHKIMU. YTJIOBOW KOA(pGUIMEHT TpsiMoi. PacmonoxeHue
rpaduka JUHEHHONW (DYHKIIMH B 3aBUCUMOCTH OT €€ YrjoBOTO Kod(dduimeHTa u CBOOOJHOTO YICHA.
Haxoorcoenue koagpgpuyuenmos numetinot GyHKyuu no 3a0aHHLIM YCIOBUAM. NPOXOACOEHUE NPIMOL
yepez 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU uYepe3 OAHHYIO MOUKY U
napaniebHo OaHHOU NPSAMOLL.

KBagparuunas pyHkuus

CpoiicTBa u rpaduk KBagpaTUIHON QyHKIMU (1apadosia). [locmpoenue epaguxa keaopamuuno
@yHkyuu no moukam. HaxoxaeHue Hynel KBaApaTUUHON (YHKUUU, MHONCECM8Ad 3HAYEHUI,
NPOMENCYMKOB 3HAKONOCMOAHCMEBA, NPOMEIHCYMKOE MOHOMOHHOCHIU.

OoOpaTHasi NPONOPUMOHAJIBLHOCTH

k
CpoiicTBa (hyHKIMH Y = K y = " I'unepbomna.
X

I'pagpuku pynkyuii. Ilpeoopazosanue epagpuxa ghynkyuu y = f (x) 011 nocmpoenus epaguxos
@yrryuil 6uda y = af (kx+b)+c -

. k
I'paguru ¢hynxyuii y:a+m, y=x,y=¥x, y=|x-

IHocnenoBaTeIbHOCTH H NIPOrPECCHHU

UucnoBas mocienoBareabHOCTh. lIpuMepsl 4HMCIOBBIX MOCIENOBAaTENBHOCTEN. beckoHeuHbIe
MOCIIeI0BaTeIbHOCTH. ApuMeTHyecKkas Mporpeccus U ee cBOMCTBa. I'eomeTpuueckas NMPOrpeccus.
Dopmyna obwjezo unena u cymmol N NEPELIX YNEHO8 ApUPMemuyecKkol U 2eoMempuiecKol npocpeccul.
Cxoosawasca ceomempuieckas npoepeccus.

Pelenue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHYeCKHEe NeliCTBUS
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Pemenune TEeKCTOBBIX 3ajay apu@MeTHUECKUM crocoOoM. Mcmonp3oBaHue TaONUIl, CXEM,
YEPTEKEU, IPYruX CPEACTB MPEACTABICHUS JAHHBIX MPU PEIICHUU 3aJa4H.

3agaum HA IBUKEeHHUE, PA0OTy M MOKYNKH

AHanmM3 BO3MOXHBIX CHTYallMid B3aUMHOTO PACIOJIOKCHHS OOBEKTOB TpU WX JBWKCHUHU,
COOTHOILIEHUSI 0OBEMOB BBITNIOJIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, NPOLEHTHI

Pemenue 3a1au Ha HaX0/I€HUE YAaCTH YHCIIA U YUCIIA 110 ero yacTu. Penenue 3agad Ha IpOLEHTHI
n posin. IIpumenenne nponopuuil Npy pelIeHny 3aaad.

Jlornueckue 3axaumn

Pemenune norudeckux 3anad. Peuwenue noeudecKkux 3a0ay ¢ nomouvio epagos, maoauy.

OcHOBHBIE METO/IbI PellleHUsI TEKCTOBBIX 3a/1a4: apu(METHICCKHIA, aJIreOpandecKuid, mepedop
BAapUAHTOB. [lepguunvie npedcmasienusi o Opy2ux Memooax peuieHusi 3a0a4 (2eomempuyeckue u
epaghuuecxue memoost).

CTaTUCTHKA U Teopusi BepOSITHOCTEl

Crartucruka

Tabnmuunoe u rpadudeckoe MPEACTABICHUE ITaHHBIX, CTOJIOYAThIE M KPYroBbIE TUATPAMMBI,
rpagukyd, TpPUMEHEHHE AuarpaMM M TpaduKOB JUIsl OMUCAHUS 3aBUCUMOCTEH peabHBIX BEIUYMH,
u3BJeUYeHHe WHpopmanuu w3 TabnuI, auarpaMMm U rpadukoB. OmnucareabHbIE CTATUCTUYCCKUE
MOKa3aTelM YHCIOBBIX HAOOpOB: cpemHee apudMeThyeckoe, Meduarda, HauOoJblIee W HaUMEHBIIEe
3HaueHUs. Mephl paccenBaHUsl: pa3Max, OUCnepcus U CmaHoapmuoe OmKIOHeHuUe.

CnyvaiiHass HM3MEHYMBOCTh. M3MEHUYMBOCTH TpU U3MEpEHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinble cOObITHS

CrnydaifHple OTBITH  (PKCIIEPUMEHTHI), JJIEMEHTapHbIC CIIy4allHble COOBITHS (MCXOJIBI).
BepostHocTr anemenTapHbIx cOObITHI. COOBITHS B CITY9ailHBIX DKCIIEPUMEHTAX U 0J1aroNMpUsTCTBYIOIIHE
aJIeMEHTapHble COOBITHA. BeposTHOCTH ciaydalHbIX COOBITHHA. OMBITBI C  PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU CcOOBbITUAMH. Kiaccuueckue BepOSITHOCTHBIE OMBITHI C HCIOJIb30BAaHUEM MOHET,
KyOukoB. [Ipedcmasnenue cobovimuii ¢ nomowvro ouazpamm Iinepa. Ilpomusononodxcruvle cobvimus,
o0vedunenue u nepeceuenue coovimuil. Ilpasuno cnoocenuss eeposmuocmeti. Cnyyauuslii 8blO0p.
IIpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie coovimus. YmHooicenue seposimuocmeli
Hezasucumvlx  cobvimuu. Ilocnedosamenvuvie Hezasucumvie ucnvimanus. llpencraBienue o
HE3aBUCHMBIX COOBITUSIX B KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuoowcenus, nepecmanosxu, gaxmopuan uucia. Couemanus u 4UCio COYEMAHUL.
@opmyna uucaa cowemanui. Tpeyeonvuux Ilackans. Onvimvl ¢ 60ILWUM YUCTIOM PABHOBOZMONCHBIX
IIeMEeHMAPHBIX coObImull. BviuucieHue eeposimHocmeli 8 ONbIMAX ¢ NPUMEHEHUeM KOMOUHAMOPHbIX
Gopmyn. Hcneimanua Bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu UCNbIMAHUL
bepnynnu.

Cnyuaiinvle 6enuuunbl

3Hakomcmeo co CuyyauHbIMU BeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEeMHbIX CIYYAUHbIX
senuuuH. Pacnpedenenue seposmuocmeii. Mamemamuueckoe odcudanue. Ceoucmea mamemamuiecko2o
odicudanus. Ilowamue o 3axone Oonvuiux yucen. HMzmepenue eeposmuocmei. llpumenenue 3axoua
OonbUWUX UYUCel 8 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEeHUU, obecneyeHuu 6Oe30nacHocmu
HaceleHUs 8 Ype38blualiHblX CUMYAYUSIX.

Hcropust MmaTeMaTHKHU

Bosuuxnosenue mamemamuxu xaxk Hayku, osmanel ee pazeumusi. OCHO8Hble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuxy u ux 6Knao 8 pazgumue HayKu.

Beckoneunocmos muosxcecmea npocmoix uucen. Qucna u onunvl ompesros. Payuonanvusie uucna.
Ilompebnocms 6 uppayuonanvnvix yuciax. [llkona [ugazopa

3apooicoenue ancedpwi 6 nedpax apupmemuru. An-Xopesmu. Podxcoenue 6YK8eHHOU CUMBOIUKIL.
II. ®epma, @. Buem, P. Jlexkapm. Hcmopus éonpoca o Haxodxicoenuu Gopmyn KopHell areedpauyecKux
ypasHeHuii cmenenell, boavuiux yemoipex. H. Tapmanvs, [oc. Kapoano, HX. Abens, 3. I'anya.
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Tlossnenue memooa KOOPOUHAM, NO360AIOUIE20 NEPEeBOOUNMb ceoMempuYecKue 00beKmbl Ha A3bIK
aneeopuol. Ilosenenue epaguros gyukyuti. P. [exapm, II. @epma. [Ipumepwi paziuunvlx cucmem
KOOpOUHam.

3aoaua Jleonapoo I[luzanckoeo (@ubonauuu) o xponukax, uucira Dubonauuyu. 3adaua o
waxmamuoui oocke. CXo0OUMOCMb 2e0MempUYecKOU npocpeccull.

HUcmoxu meopuu eepossimnocmeiti: cmpaxogoe oeno, asapmuvie uepol. I1. @epma, b.Ilackans, A.
bepuynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Iugpazop u ezo wxona. @anec, Apxumeo. Ilnamon u Apucmomenns.
Ilocmpoenue npasunvhvlx MHO20Y20bHUKOS. Tpuccekyusa yena. Keaopamypa xkpyea. Yoseoenue xyoba.
Ucmopus uucna w. 3onomoe ceuenue. «Hauanay Eexauoa. JI Diinep, H.U.Jlobauesckuii. Hcmopus
nAMO20 NOCmynama.

I'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPA.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, pamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosinua om 3emau 0o Jlynvt u Connya. Msmepenue paccmosanus om 3emau
0o Mapca.

Ponv  poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1. Yebviues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABULAYKUX HAYK,
pazeumue poccuiickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.
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3. TemaTuyeckoe MJIAHMPOBAHHE C YKA3AHMEM KOJHYECTBA YAaCOB, OTBOJUMBIX HA OCBOEHHE
KaXKI0M TeMbl

7 Knacc

Ne Bcero
HaumeHoBaHue pa3ie/ioB U TeM

n/n 4acoB

1 BoipaxkeHusi, ToxkaecTBa, ypaBHEHUS 22

2. OyHKINU 11

3. CreneHb ¢ HaTypalbHBIM [TOKa3aTeIeM 11

4, MHoOrouneHsl 17

5. DopMyITBl COKPAIIEHHOTO YMHOKEHUS 19

6. CucTeMbl TIMHEWHBIX YpaBHEHHUH 16
[ToBTOpEeHue 6
Hroro 102

8 knacc

Ne Bcero
HaumeHoBaHUe pa3/iejioB U TeM

n/n 4acoB

1 PanmonansHbIe 1poOH 23

2. KBagparubsle kopHU 20

3. KBagparHble ypaBHEeHUS 21

4, HepasencrtBa 21

5. CreneHb C 1eIbIM MoKa3aTeaeM. DJIEMEHThI CTATUCTUKHU 11
[ToBTOpEHME 6
Hroro 102
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9 knacc

Ne Bcero
HaumenoBanue pa3iesioB U TeM

n/n 4acoB

1 KBangpatnanas GyHKIus 22

2. VYpaBHEHHS U HEPABEHCTBA C OJJTHOM NEPEMEHHOU 14

3. YpaBHEHHUsI 1 HEPABEHCTBA C IBYMs IIEPEMEHHBIMU 17

4, Apudmernueckas u reoMeTpuyuecKas Iporpeccus 15

o. DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEN 13
[ToBTOpEHUE 21
Hroro 102
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