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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MpPOrpaMMbl ydyeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSIM POCCHHUCKHUX MAaTeMaTUKOB M POCCHUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX M MPHUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3allii €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPakJTaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4YacTHE B PEIICHHH TMPAKTHYECKUX 3a7ad MaTeMaTHYeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
KU3HU JJIs1 YCHEIHON Mpo¢ecCHOHANbHON EATENIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHAMBHUAYAJIbHON TpaekTopuu oOpa3oBaHHs U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTYeCKO€e BOCIIMTaHME:

CIIOCOOHOCTBIO K 3MOLIMOHAIILHOMY M A3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIle B JEesITeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX IpeACTaBIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOAbI M OOILIECTBA, MOHUMAHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIUBUJIM3ALIUH, OBJIAJICHUEM S3bIKOM MaTEMaTUKH U MaT€MAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpOBaHHEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMAaTUYECKHE 3HAHMS B HWHTEPECAX CBOETO 3J0pOBbBA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusnyeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeiaoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU U pelieHus 3amad B o01acTu
COXPAaHHOCTH OKpYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICJICTBUH JUISI OKPYXKAIOUIEH Ccpefbl, 0CO3HAHUEM TI00aTBHOTO XapaKTepa 3KOJOTHYECKHX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEACIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCSA Yy APYTHX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B ()OPMUPOBAHUY HOBBIX 3HAHWMW, B TOM 4HUCIIe (OPMYINPOBATH HJIEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTax U SBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE PEILICHUS U
nencTBus, GOPMYIUPOBATH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

®BEISBIISATE W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXKIy MOHATHAMH, (HOPMYIHpPOBATh ONPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIIPHHUMATh, (OPMYITHPOBATH M TPEOOPA30BBIBATh CYXICHHS: YTBEPAUTEIbHBIC H
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BLISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleflaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTHH;

® pa30upaTh JA0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (TPSMBbIE U OT MPOTUBHOTIO),
MIPOBOJUTH CaMOCTOSATEIBHO HECJIOXKHbIE JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKTOB,
BBICTPaMBATh apryMEHTALMIO, TPUBOJIUTH MPUMEPBl U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BHIOMpATh CIOCO0 pelieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibcKkue 1eiCTBUS:

®IICTII0JIb30BATh  BOMNPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHWUA,
(dbopMynupoBarth BOIIPOCHI, bukcupyromme IPOTUBOpEUHE, npobiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHE;

®[IPOBOJUTH IO CAMOCTOSTEIHHO COCTABIEHHOMY IUJIaHY HECJIOXHBIM OSKCIIEPUMEHT,
HEOOJBIIIOE HCCIEJOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOH;

® CaMOCTOATENBHO (POpMyIHUpOBaTH 0OOOIIIEHHS U BBIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO
HaOOJICHUS, UCCIEeI0OBAaHUs, OIEHUBATh JOCTOBEPHOCThH IMOJYUYECHHBIX pPE3YyNlbTaToB,
BBIBOJIOB U 00O0OIIIEHHIA;



® IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, @ TAKXKE BBIIBUTATH MPEAIOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.
Pabora c undopmanueii:
® BBISIBJIATH HEJAOCTATOUYHOCTh U M30BITOYHOCTH MH(POPMAIMH, JTAHHBIX, HEOOXOIUMBIX JIJIS
peleHus 3a/1a4u;
¢ BEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATH W HMHTEPIPETUPOBATH HH(DOPMAIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;
¢ BEIOMpaTh (popMmy mpeacTaBiIeHUss HHOOPMAIUN M WILTIOCTPUPOBATH PElIaeMble 3a1a4u
CXeMaMHU, JUuarpaMMaMu, HHOU rpaduKol U MX KOMOWHAIIUSMU;
® OIICHMBATh HAIE&KHOCTh MH(POPMAIMH TI0 KPUTEPHUSAM, HPEAJIOKEHHBIM YYUTEIEM HWIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.
KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:
® BOCTIpUHUMATh B (POPMYIHpPOBATh CYXKJIEHHUS B COOTBETCTBUH C YCIOBHUSMH H LEISIMHU
oOIIeHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3aJaqi, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;
®B X0JIe OOCYKIEHHsI 33aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI, TPOOIEMBI,
pemaeMoi  3adadyd, BBICKa3bIBaTh WJCH, HaIleICHHbIE Ha IIOWCK peIIeHMs,
COTIOCTABIISATh CBOM CYXJICHHUS C CYXICHHSMHU JPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHIS,
® [IPE/ICTABIIATh PE3YNIbTaThl PEIICHUS 3a/aud, SKCIIEPUMEHTa, WCCIEeIOBaHMS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHHS] ¢ YYETOM 3ajqad Mpe3eHTAlUd U
0COOEHHOCTEH ayJTUTOPUH,
® [IOHUMATh U UCMOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U MHIMBUIYAIbHOU pabOTHl IpU
pelIeHny yyeOHbIX MaTeMaTHYeCKUX 3a/1ay;
® I[PUHUMAThH 1I€JIb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOU
paboThl, pacmpenensITh BUIALI padOT, JOTOBapHUBATHCSA, OOCYXKIaTh TMPOIECC H
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;
® y4aCTBOBATh B TPYMIOBBIX hopMax paboThl (00CYkIeHUs, 0OMEH MHEHHUSIMH, MO3TOBBIC
WITYpMbl U JpPYrue), BBIMOJHATH CBOIO YacTb pPabOThl M KOOPAMHUPOBATH CBOU
JNEUCTBUS C IPYTMMH YIEHAMHU KOMaH/bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a B 001U
MPOJIYKT MO KPUTEPUsIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.
PeryasiTuBHbIE YHHBepcaJlbHbIe YUeOHbIe JelcTBUS
Camoopranuszanmsi:
® CAMOCTOSITEIbHO COCTaBIIATh IIJIaH, alTOPUTM pEIIeHUs 3aJayd (WM €ero 4YacTb),
BBIOMpATh C€MOCO0 pemieHus ¢ y4E€TOM HUMEIOLIUXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPHUAHTHI PEIICHHH C y4ETOM
HOBOM HH(}OpMALIHH.
CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJIEKT:
®BJAJIETh COCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTara peleHHs
MaTeMaTH4eCKOM 3aauu;
® [IpEe/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPU PEIICHUH 3aJaud, BHOCUTH
KOPPEKTHUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;



® OLICHMBATh COOTBETCTBHUE pe3yibTaTa ACATEIbHOCTH IOCTABICHHOW LIEJIU U YCIOBHAM,
OOBSICHATh TPUYUHBI JOCTHKCHHUS WM HEAOCTIKEHHS LEIH, HAXOIUTh OUIMOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenumsst B 7 kJacce OOydarOUIMICS MOJYYHT CIEIYIOUINE IpPeJIMETHBIC
pe3yJbTaThl:

Yuciia ¥ BbIYMCICHUS

BbinoniHATh, couerass YCTHBIE M INUCBMEHHbIE NPUEMBI, apUPMETUYECKUE IEUCTBUS C
paloHaIbHBIMU YK CIIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAUEHUHW JPOOHBIX BBIPAKEHUHM, COJEpKAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (popMBI 3amucu yucen K Apyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BHIYMCIEHUH, OLIEHKY 3HAYEHUI YHCIOBBIX
BbIpa)KE€HUH. BBIMONHATH NEMCTBUS CO CTETIEHSIMHU C HaTypaJlbHBIMU ITOKa3aTeIsIMU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemate NpakTHKO-OPHEHTUPOBAHHbBIE 33/a4M, CBA3aHHbIE C OTHOIICHHWEM BEIHYMH,
IPONOPLMOHAIBHOCTHIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3yIbTAThl PEIICHUS 3a/1a4
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBate anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHnst OyKBEHHBIX BBIPAKEHHUH MIPU 3aJJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BbimonsaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHUSI B MHOTOWIEH MPUBEAECHUEM I10100HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWJieHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKEHHE MHOTOWIEHOB Ha MHOXHUTENIU C IOMOLIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH claraeMblX, IpUMEHEeHUs (GopMysl COKpaléHHOTrO
YMHO>KEHUS.

[IpumensaTr npeoOpa3oBaHUsI MHOTOWICHOB [UI pELIEHHs pa3iMyHbIX 3a7a4 U3
MaTeMAaTUKHU, CMEXHbIX IPEAMETOB, U3 PEaTbHOM MPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypaJbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPaXKCHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemarp yMHElHBIE ypaBHEHUs C OJHOM INEPEMEHHOW, NMPUMEHss MpaBuia Mepexona OT
UCXOJHOTO YypaBHEHUS K PAaBHOCWIbHOMY eMy. [IpoBepsTh, SBISETCS 1M YNCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl PH PEeIIEHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsl Hap YUCell, SIBISIOUUXCS pelIeHueM JIHHEHHOTO YPaBHEHUS C IBYMsI
IIEPEMEHHBIMH.



CtpouTh B KOOPAWHATHOM IJIOCKOCTH TpauK JIHUHEWHOTO YpaBHEHHUS C JBYMS
MepPEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHMH C JByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduUecKu.

CocraBiTh M pemiaTh JUHEMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
YCIIOBUIO 3a/1ayl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJayd IOJyYEHHBIN
pe3yibTar.

D yHKUUHA

N3o00paxkxaT Ha KOOPAMHATHOM TPAMON TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJIMHATaM, Jy4Md, OTpPE3KH, WHTEpBalbl, 3allChbIBaTh YMCJIOBBIE IPOMEXKYTKM Ha
IreOpanvdecKoM SI3bIKE.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh ¢ NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTb, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHre (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPenCTaBlICHUS W aHadu3a WHQPOpPMAIlUW, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K xoHmy oOydyenuss B 8 kJiacce oOydarOmMICS TMOMYYUT CIEAYIONIME TMPEIMETHBIE
pe3yNabTaThl:

Yucia u BIYUCTICHUS

Hcnonb3oBaTh HauyalbHbIE MPEICTaBICHHUS O MHOXECTBE ACWCTBUTEIbHBIX YMCEN IS
CpPaBHEHHMsSI, OKPYIJICHHS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENIbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOM MPSIMOMA.

[IpumensaTh mNOHATHE apuU(PMETHYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPaKEHUH,
coJIeprKalluX KBaJpaTHbIE KOPHU, HCIIOIb3ys CBOUCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX M MaJlbIX YMCEN C MOMOILIBIO JECSITUYHBIX Npo0eil u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSTHE CTENEHH C LEeJbIM IOKa3aTelieM, BBIMOJHATH MpPeoOpazoBaHuUs
BBIPAKEHUH, COAepKAIIUX CTENIEHU C LIEJIbIM MOKa3aTeJIeM.

BbInoyHATE TOXAECTBEHHBIE MPEOOpa3oBaHUs PalMOHAIBHBIX BBIPAKEHUII HAa OCHOBE
MpaBUJI JCHCTBUI HAaJl MHOTOWICHAMU U alreOpandecKuMu JpoOsiMH.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPOKEHWHM s PEIICHHUS Pa3lW4yHBIX 3a7ad 3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

YpaBHeHus 1 HEPABEHCTBA

Pematp nuHeliHble, KBaapaTHbIC YPAaBHEHUS U pallMOHAIIbHBIC YPAaBHEHUs, CBOJALIUECS K
HUM, CUCTEMBI JABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBouTh MpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN M CUCTEM YPAaBHEHMM, B TOM YHCIE C
MpUMEHEHHEeM TpapuuecKux TMpeacTaBiIeHui (yCTaHaBIMBaTh, UMEET JM YpaBHEHHE WU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPoYee).

[lepexoauTe OT clIoBeCHOW (GOPMYIUPOBKM 3a7auM K e€ aireOpandeckoid MoAenu ¢
IIOMOIIBI0 COCTAaBJICHUS YPAaBHEHMs WJIM CHCTEMbl YypaBHEHMWiI, HWHTEPIPETHPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33a4H MOJYy4EHHBIN pe3yibTar.
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[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHONM M HMX CHCTEMBI, JaBaTh TIpa(UyecKyl HWILTIOCTPAIHIO
MHO>KECTBA PELLIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonuMaTh ¥  HCIOJB30BaTh  (PYHKIMOHAIBHBIE TOHATUS M SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0003HAYEHUs), OINpPENeNATh 3HAaueHHEe (DYHKIMHM 10 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduKy.

CtpouTts rpaduku JeMEHTapHBIX (QYHKIMH BHIA:

y = k/x, y = X2, y = x3,y = [X|, y = VX, onucsIBaTh CBOMCTBA UHCIOBON (DYHKIMHK MO €&
rpaduKy.

K xoHmy oOydyeHuss B 9 kJjiacce OOydarOmMICS TMOMYYHT CIEAYIONIME TMPEIMETHBIE
pe3yIbTaThl:

Yucia v BbIYMCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAJIbHBIE U UPPAIlMOHATIbHBIEC YHCTIA.

BoinonHATe apudmeTrueckue NeMCTBUS ¢ pallMOHAIbHBIMU YHCIAMH, COYETasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBHBIMU YHCIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMHU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUECHUS
YHCJIOBBIX BBIPAXKEHUH.

OkpyriaTh JeHCTBUTENbHBIE YHCIIA, BBIMOJHATh NPUKHUAKY pe3yJibTaTa BbIYUCICHHH,
OIIEHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUsI M HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpPaBHEHUS, YpaBHEHHs, CBOJSIIMECS K HHM,
npocTeime JpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemath cuctembl IByX JIMHEHHBIX YpaBHEHHM C JBYMsI MEPEMEHHBIMU M CHCTEMBI ABYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JTMHEUHBIM.

Pemats TekcToBble 3amaud aiareOpanyeckuM CHOCOOOM C TMOMOIIBIO COCTABIICHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IBYyMSI IEPEMEHHBIMH.

[IpoBoauTh mpocCTEMIINE UCCIEA0BAaHNS YPAaBHEHUN U CUCTEM YpaBHEHUM, B TOM YHCIIE C
MPUMEHEHHEM TpapHUuecKux IMpeIcTaBiIeHui (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEeMa YpaBHEHUU pelleHus], €CJIU UMEET, TO CKOJIbKO, U Tpoyee).

Pemars nuHeliHble HepaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)xxaTh pelIeHHe
HEPaBEHCTB Ha YMCIIOBOM MPSMOMA, 3aMHUChIBaTh PEIICHUE C TIOMOIIbIO CUMBOJIOB.

Pemarp cucTteMbl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEUICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW MPSIMOH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PEUICHUH Pa3IMYHbIX 33/a4.

DyHKUUH

PacnioznaBath (hyHKIMM U3y4eHHBIX BUIOB. [l0Kka3piBaTh cCXeMaTHUYECKU PACIIONOKEHHE Ha

KOOPIUHATHOM MI0CKOCTH IpadukoB GpyHkuui Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C,Yy=x3, y= Vx, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KOAP(UIIMEHTOB, OMHUCHIBATH CBOWCTBA

(b yHKIIHIA.
Ctpouth W M300pakaTh CXeMaTHYECKU IpaduKd KBaJpaTHUYHBIX (DYHKIMHA, OMUCHIBAThH
CBOMCTBA KBaJApaTUYHBIX (PYHKIUN MO UX TpapuKaMm.
Pacno3naBare  kBajpaThuHyro (QyHKOuo 1o  Qopmyie, NPUBOAUTH  MPUMEPHI
KBaJPaTUUHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.
YucJi0BbIE MOCJIE10BATEIbHOCTH U MPOIPecCUU
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Pacnio3naBate apu(MeTHUECKyt0 U T€OMETPUYECKYI0 MPOTPECCUU MPH Pa3HBIX CIIOCOOaxX
3a1aHusl.

BbINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYNI N-TO WieHa apu(PMETH4YecKOd u
T€OMETPUYECKOU MTPOrpeECCUi, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YUCIOBBIMHU IOCIEA0BATEIBHOCTAMH, B TOM YHUCIE 33]1a4U
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHHEM KAIbKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

1. COAEP) KAHUE KYPCA AJIT'EBPA
B 7-9 KITIACCAX
Yuciaa
PauuonanbHbIe yncia
MHoxecTBO panuoHaIbHBIX yHcesl. CpaBHeHHE palMOHAJIbHBIX uyHcen. JleWcTBus c
palMoHAIBHBIMY YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuyHol Opoobio.
HppanuoHajbHble YHCIA
[Tonatne nppanuoHalbHOrO yMcia. Pacrno3HaBaHue MppanMoOHaIbHBIX yucel. [Ipumepsl

J0Ka3aTesbeTB B anredpe. MppannoHaibHOCTh qMcna\/E . [Ipumenenue B reomerpun. Cpasnenue
UppayuoHanbHuLx yucer. Muoscecmeo oeticmeumenbHulX Yucell.

ToxkaecTBeHHbIEe IpeoOpa3oBaHus

YuciioBble U OyKBeHHbIEC BbIPAKEHUS

Beipaxenue ¢ nepemeHHON. 3HaueHHE BbIpakeHHs. [loncTaHOBKa BBIpAKEHHM BMECTO
MEPEMEHHBIX.

Lesbie BbIpaxkeHUst

CreneHb ¢ HaTypaldbHBIM MMOKa3areneM U e€ cBoiicTBa. [IpeoOpazoBaHus BBIpaKCHHH,
COJIEpKAIIUX CTEIEHH C HaTypalbHbIM MOKA3aTEIIEM.

OpnHouneH, MHorounaeH. J[leHcTBHS ¢ OJHOWIEHAMH W MHOTOYJIEHAMHU (CIIOKCHHE,
BBIYMTAHUE, YMHOKEHHE). POPMYIbl COKPAILIEHHOTO YMHOKEHHS: Pa3HOCTh KBaIpaToB, KBaApaT
CYMMBbI U pa3HocTu.Pa3nojkeHne MHOroujieHa Ha MHOKUTENU: BbIHECEHUE OOIIEro MHOKUTEIS
3a CKOOKH, epynnuposxa, npumeHenue QOopmyn COKpaujéHHo2o ymHoodceHus. Keaopammuulii
MPEXUIIeH, pa3nodiceHue K8aopamHo20 mpéxuiena Ha MHOMCUMEIU.

JApoOHo-pannoHaibHbIE BbIPAKEHUS

Crenenp ¢ uenbiM mnokazateneMm. l[IpeoOpasoBanue APOOHO-THMHEWHBIX BBIPAKCHUIA:
CIIOKEHHE, YMHOXKEHUE, JIeNeHue. Anreebpauueckas opodw./Jonycmumsle 3Ha4eHuss nepemeHHbIX
8 OpobOHO-payuoHaibhvix evipaxcenusx. Cokpawenue aneebpauveckux opooet. Ilpusedenue
aneebpauveckux opobdeii k obwemy 3Hamenamemo. Jelcmeus ¢ aneebpaudeckumu OpooOsmu:
Cll0JiCeHUe, 8blYUmMAaHUe, YMHOJNCEeHUe, OeleHUe, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenutl, cooepicaujux 3HaK MOOY.

KBaapaTrHble KopHH

Apudmernueckuil KBaJIpaTHbI KOpeHb. [IpeoOpazoBaHue BbIpaXEHH, COAEPIKAIINX
KBaJpaTHbIE KOPHHU: YMHOXXEHUE, JI€JICHUE, BBIHECEHHE MHOXHUTENS H3-10J 3HAaKa KOPHS,
BHeceHUe MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHNs 1 HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO ¢ NEPEMEHHOM.

YpaBHeHus

[lonsitTne ypaBHEeHMsI W KOpHA YypaBHEHUs. [Ipeocmaenenue 0 pagHOCUNLHOCMU
ypasuenuu. Obaracme onpedenenus ypasrenus (001acms 00NYCMUMbBIX 3HAYEHUL NePeMEHHOT).

JInHeliHOe ypaBHEHHE U €r0 KOPHU

Pemenune nuHenHBIX ypaBHEHMU. Jlunelinoe ypaeuenue c napamempom. Konuuecmeo
KOpHelU TUHeliH020 ypasHeHus. Pewenue nunelinvix ypasnenuil ¢ napamempom.

KBanpaTHoe ypaBHeHHe M ero0 KOPHH



KBagparuele ypaBHeHus. Hemnonnele kBaapaTHble  ypaBHEHUA. JIMCKPUMHUHAHT
KBaJpaTHOro ypaBHeHHs. DopMyia KOpHEW KBaIpaTHOrO YypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PemieHne KBaJIpaTHBIX YpaBHEHUI:MCIIOIb30BaHUE
bopMynbl JUIT  HAaXOXACHUS KOPHEH, epaguuecKkuil mMemoo peuwlenus, pasziodceHue Ha
MHOJICUmMenu, noobop KopHel ¢ Ucnoivzoganuem meopemvl Buema. Konuuecmeo «kopHeti
K8AOPaAmHo20 YPAGHEHUs 8 3A8UCUMOCIU OM €20 OUCKpumunauma. buxeadpammuvle ypasnenus.
Ypasuenus, ceooumvle x nunetinvlm u keaopammuwvim. Keaopammuvie ypasHenus ¢ napamempom.

Jlpo0HO-panHoHAIbHbIE YPABHEHUS

Pemenne npocreimux ApoOHO-TMHEHHBIX ypaBHEHUMN. Pewenue OpoOHO-payuoOHaAIbHbIX
VPAaGHeHU.

Memoowl pewienus ypagHeHuil: Memoobl pAGHOCUILHBIX NPEe0OPA308aAHUL, MEeMOO 3AMEeHbl
nepemenHol, epaguueckuii memoo. Hcnoavzosanue ceolicms (yHKyuil npu peutenuu ypagHeHull.

Ipocmeriwe uppayuonansusle ypasnenus suda (| f(x)=a, \/f(x)=,/g(x).

Vpasnenus euoa X" = a.Ypaeuenus é yenvix uuciax.

CucremMbl ypaBHeHH i

VYpaBHEeHHE C JOByMsS IIEpEMEHHBIMU. JIMHEWHOE ypaBHEHHE C JBYMsI IIEPEMEHHBIMHU.
Ipamas kax epaghuueckasn unmepnpemayus TUHENUHO20 YPAGHEHUS C 08YMs NePEMEHHbIMU.

[Tonatne cucremsl ypaBHEHH. Penienne cucremMsl ypaBHEHMI.

MeToibl pelieHus: CUCTEM JIMHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU: epaghuiecKull
Memoo, Memoo CNLOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBenInBOCTH
HEPaBEHCTB MPH 3aJaHHBIX 3HAUYCHUSIX [TEPEMEHHDIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCTBa. Qbaacmb onpeodenenus
HepaseHcmaa (001acms 0ONYCMUMBLX 3HAYEHUU NEPEMEHHOT).

Pemienne nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u ezo pewenus. PeuweHue KeaopamHulX HepPABEHCMS:
UCNONIb3068aAHUE CBOUCME U 2paduKka KeaopamudHou @QYHKYuu, Memoo UHMEPBANos. 3anuch
peutenus KeaopamHo2o HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCING MEMOOOM UHMEPBAILOS.

CucreMbl HEPABEHCTB

CucremMbl HEpAaBEHCTB C OJHON NEpeMEHHOW. PenieHue cuUCTEM HEpPaBEHCTB C OJHOU
MIEPEeMEHHOM: JIMHEHHBIX, KeadpamHbvlx. V300paskeHue peuieHus CHCTEMbl HEPaBEHCTB Ha
YHICIIOBOM MPSAMOiA. 3aKch pelieHns CUCTEMbI HEPaBEHCTB.

DOyHKUMUHU

IMonsiTHe GyHKUMU

JlekapToBbl ~ KOOpAMHATHI Ha IIockocTH. DopmupoBaHUEe MpeACTaBICHUN O
METanpeIMETHOM TMOHITHUA «KOOpAWHATh». CrmocoObl 3amaHus (GYHKIHA: aHATUTUYECKUH,
rpaduueckuit, Tabnuuneiil. I'padux Gynkuuu. [Ipumepsl GyHKIMA, MOTy4aeMbIX B IpOLIECCE
UCCIIETIOBAHUS PA3JIMYHBIX PEAIbHBIX MIPOLIECCOB U pelIeHHs 3a1a4. 3HadeHHe (PYHKIUU B TOUKE.
CpoiictBa (yHKIMIT: 00nacTh OMpeNeNieHUs, MHOXKECTBO 3HAUEHUH, HYIHU, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA,  4éMHOCMb/HeuémHoCmy, TPOMEXKYTKA BO3pacTaHHs H  YOBIBaHUS,
HauOoJbIlIee U HaNMeHbllee 3HaueHus. VccnenoBanue GpyHKimu o e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢pynxyuu. Kycouno 3a0annvie pynkyuu.

JInuneiHas pyHKuus

CeoiictBa u rpaduk JuHEeHHOM ¢QyHKUMU. VYrioBoH KO3(pPUIUEHT MpsIMOil.
Pacnionoxxenue rpaduka THHEHHON (YHKIIUU B 3aBUCUMOCTH OT €€ yrJIOBOro KOd(pQHIMeHTa U
cBOOOAHOTO WieHa. Haxoocoenue koaghguyuenmos nunetiHou yHKyuu no 3a0anHbIM YCLOBUIM.:
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NpPOXodHCOeHUe NPIMOLL Yepe3 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOeHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPANLIeNbHOU OAHHOU NPAMOU.

KBagparuunas ¢pyHkuus

CpoiictBa u rpaduk kBaapaTuuHod QyHkuu (mapabona). [locmpoenue epaghuxa
Kkeaopamuynol —@yHkyuu no moykam. HaxoxaeHue Hyned KBagpaTHUHOW (pyHKIMH,
MHOIHCECMBA 3HAYEHUT, NPOMENHCYMKOB 3HAKONOCMOSHCMEBA, NPOMENCYMKOE MOHOMOHHOCTU.

O0paTHasi NPONOPUHOHAIBHOCTH

k
CsoiictBa (hyHKIMHU Y = K y=4 l'unep6omna.
X

I'pagpuku ynkyuir. Ilpeobpazosanue epapurxa ¢ynkyuu Yy = f(X) ora nocmpoenus

epagpuxoe @ynxyuii éuda y = af (kx+b)+c.

TI'pauxu ¢ynryui y=a+L, y=x,y=%x, y =[x
X+b

IMocnenoBaTeILHOCTH M NPOTPECCUH

UucnoBass  mocienoBaTeNbHOCTh.  [IpuMepbl  YMCIOBBIX — MOCIIENOBATEIBHOCTEM.
beckoneunsie mocnemoBaTenpbHOCTH. ApudmeTrndeckas mporpeccusi W €€ CBOMCTBA.
I'eomerpuueckas mnporpeccus. Popmyna obweco uneHa u cymmvl N HEPEbIX UJIEHO8
apugmemuueckou u ceomempuyeckoli npoepeccuil. Cxoosyasics 2eomempuyecKkas npo2peccus.

Pemienue TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYECKHUE el CTBUS

Pemenne TexcToBBIX 3ama4 apudMeTHdecKuM criocoooM. Vcnonp3oBanne Tabnuil, cxem,
YEPTEKEU, IPYTUX CPEACTB IPEICTABIICHUSI TAHHBIX MPU PEIICHUH 3aa9H.

3aiayu HA MOKYINKH, IBUKEeHHE U PadoTy

AHanu3 BO3MOXKHBIX CUTYallMi B3aUMHOTO PACIHOJIOKEHUSI 0O0BbEKTOB MPH UX JBHKEHUHU,
COOTHOIIIECHUSI 00BEMOB BBITIOJTHIIEMBIX PAOOT IIPH COBMECTHOM padoTe.

3agayu HA YACTH, 10JIH, IPOLEHTHI

Pemenue 3aau Ha HaxOKJEHHE YacTH YMCIIA U YMCiIa Mo ero yactu. Pemienue 3amad Ha
MpOLEHTHI U Aoiu. [IpumMeHenne mponopuuii Ipy peleHn  3a1ay.

Jlornyeckue 3axauu

Pemenue nornyeckux 3anad. PeuieHue 102Uutueckux 3a0ad ¢ nomMowbto epaghos, mabauy.

OcHoBHbIE MeTO/IbI pellieHHs] TEKCTOBBIX 3aa4: apupmMeTuuecKuil, anredpandyeckui,
nepedbop BapuaHTOB. [lepguunbie npedcmasieHus o0 Opyeux Memooax peueHus 3a0ay
(eceomempuueckue u epaguueckue memoowvl).

CraTncTHKa U TeOpHsi BEPOATHOCTEM

Crarucruka

Tabnuunoe u rpaduyueckoe TMpPENCTaBICHUE JAHHBIX, CTOJOYaThle U KPYroBbIE
oUarpamMmbl, rpaduky, MpUMEHEHHe auarpaMM U TpaUKOB s OMHCAHUS 3aBUCHUMOCTEH
peaIbHBIX BENWYHMH, W3BJIeYeHHEe HHPOpMaMu u3 Talbnui, [auarpaMM U TpaduUKoOB.
OnucarenpHble CTATUCTHUECKUE MOKAa3aTEeNM YHCIOBBIX HA0OpOB: cpelnHee apudMeTudeckoe,
Meouana, HauOoJblIlee M HaMEHbIIee 3HA4YeHHS. Mepbl paccewBaHUs: pa3Max, oucnepcus u
cmanoapmHoe omxJIoOHeHue.

CnyyaitHas W3MEHYMBOCTh. V3MEHUMBOCTH MpH HU3MEpeHUsiX. Pewarowue npasuia.
3axonomepHoCcmU 8 USMEHUUBBIX BETUUUHAX.

Cayuaiinblie coObITHS

CnyyaiiHble OTBITHI (PKCIEPUMEHTHI), dJIEMEHTApHbIE CIy4yailHble COOBITHS (HMCXOIbI).
BepostHoctu  snemeHTapHbIX coObITUHA. CoOOBITHS B CIAyYalHBIX OKCIEPUMEHTaX M
ONaronpusATCTBYIOIINE dJIEMEHTApHBIE COOBITUS. BepoaTHOCTH ciydailHBIX COOBITUNA. OMBITHI C
PaBHOBO3MOXKHBIMH 3JI€MEHTApHBIMU COOBITHsIMH. Kilaccudeckre BepOSITHOCTHBIE OIBITHI C
WCIIOJIb30BAHUEM MOHET, KyOWKOB. [Ipedcmasnenue cobvimuil ¢ HNOMOWbIO OUASPAMM
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Diinepa.llpomusononodxcuvie cobvimus, 00veduneHue u nepeceverue coovimui. Ilpasuno
cnoodicenusi  geposmuocmeti.  Cuyuaunwiti - evl0op.Ilpedcmasnenue dKCnepumeHma 6 8uoe
oepesa.Hezasucumvle cobvimus. YMuodceHue 6eposmMHOCMEN He3A8UCUMBIX  COObIMUIL.
IlocnedosamenvHuvle nesagucumvie ucnvimauus. llpencraBieHre O HE3aBUCHUMBIX COOBITHSX B
KU3HH.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUCIO
couemanuii. @opmyna uucna covemanuu. Tpeyeonvnuk Ilackans. Onvimovl ¢ 60ILWUM HUCTIOM
PABHOBO3MOJICHBIX INEMEHMAPHLIX cobbimull. Buvluucnenue eepoamuocmeti 6 onvlmax ¢
npumeneHuem KomMOuHamopuwix gopmyn. Hcnvimanua bepuyniu.  Ycenex u  neyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle eenuuunsl

3Hakomcmeo co CAy4auHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
cayuatinvlx genuyul. Pacnpedenenue seposmuocmen. Mamemamuueckoe odcuoanue. Ceoticmaa
Mamemamuyecko2o odxcuoanusi. [lousmue o 3axkone 6orvuux yucen. Mzmepenue eposimuocmeil.
Ilpumenenue 3axkona O6oMLWUX uUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSIX.

2. TEMATHYECKOE INTAHUPOBAHHUE
Tematndueckoe ITaHUPOBAHUEC MMPECACTABJICHO B JIBYX BapHUaHTaX.
Ilepswiu 6apuanm coctaBieH U3 pacu€ra 3 yaca B Hegento, 102 yaca B roJ.
Bmopoii sapuanm coctaBieH u3 pacyera 4 4acoB B Hee0, 136 4acoB B To1.
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IO. H. Makapsbiues, H. I'. Munaiok, K. U. Hemikos, C. b. CyBopoBa «Aureopa 7».

Homep Conep:xanue matepuajia | KoanuyecTBo OcHoBHbBIE XapakTepucTHKA OCHOBHBIX BH/IOB AesITeILHOCTH y4eHHKa
napar- 4acoB HanpaBJIeHUS (Ha ypoBHe y4eOHBIX JelicTBHIA)
BOCIHUTATEIbHO
paga 3 4 | /i neATEJBLHOCTH
7 KJace
I'nasa 1. Beipa:keHus, Toxk1eCTBa, [TarpuoTnueckoe | HaxoauTe 3HAYEHHS YACIOBBIX BBIPDAKECHMM, a TAKKEBBIPAXKEHUH C
YpaBHeHus 23 26 [BocmuTaHue, NEPEMEHHBIMH NPU YKAa3aHHBIX 3HAYEHUSIX NepeMeHHbIX. Vcroyib30BaTh
PCTETUUYECKOE 3HAKW>, <, >, <, YUTATh U COCTABJIATH IBOMHBIC HEPAaBEHCTBA. BEITIOMHATH
1 Bripaxenus 6 7 |BocmHTaHUeE, POCTEHIIIIE TPEOOPa30BAHMS BEIPAKEHHIA: PUBOIUTH TI0TI0OHBIC
IIpeoGpa3zoBanue LIEHHOCTHU cllaraeMble, pacKpbIBaTbCKOOKH B CyMME WJIM Pa3HOCTU
2 BBIPAKEHUN 4 5 |Hay4HOTO BhIpa)keHuit. Periats ypaBHeHHs BUa ax= D mpu pa3nnyHbIX 3HAYCHUIXA U
KoHnTpoasHas padora Ne 1 1 1 |mo3HaHWI, b, a Taxke HeClOXKHbIC ypaBHEHHS, CBOSIINECS K HUM.VICob30BaTh
VpaBHEHHS C OIHOM TPYAOBOE anmapar ypaBHEHUH JIJIs PEIICHUSTEKCTOBBIX 3a/1a4, HHTEPIPETHPOBATH
3 TIepeMeHHOi 7 8 [BOCHUTaHHE U pe3yabTar. Mcmonp30BaTh MPOCTEHIITNE CTATHCTHUECKIE XapaKTePUCTHKH
CTaTHCTHUECKHE npodeccuoHanbHOE| (cpeaHee apupmMeTHIecKoe, pa3Max, MoJia,MeuaHa) IJIsl aHajau3a psaaa
4 XapaKTEPUCTHKH 4 4 [caMooTllpe/ieTIeHHe | JaHHBIX B HECIOXKHBIXCUTYaIIUSIX
KonTtponbHas padora No 2 1 1
[lenHocTH Boeruucnsats 3Hauenus QyHKIuM, 3aaHHON POPMYIION,COCTABIATh
I'nasa I1. ®ynknuu 11 14 [HaydHOTO Tabnuibel 3HaueHu ¢pyHkuuu. [1o rpadpukyPpyHKINM HAXOIUTH 3HAUEHUE
MO3HAHUS, (GyHKIMH 110 U3BECTHOMY 3HAYEHUIO apr'yMEHTa U peliaTth 00paTHyIo
TpyIOBOE 3agaqy.CTpouTh rpaduKu MpsiMOi POMOPLUUOHATBHOCTY UITMHEHHON
5 OYHKINU U UX TpaduKu 5 7 | BOCIIUTAHUE U (GbyHKIMH, ONUCHIBATH CBOMCTBA 3TUX (pyHKIMI. [IoHHMaTh, KaK BIUSET
6 Jluneiinas GpyHKUMs 5 6 | mpodeccuoHanbH BHaK Kodhduinenta K HapacrnoaoKeHne B KOOPIMHATHOM TIOCKOCTH
oe rpadukadyakuuny = KX, rae K # 0, kak 3aBUcHT OT 3HadeHui K u b
CaMOOIIPEICICH! |[B3aMMHOE PacoiokKeHne rpaduKoB ABYXPYHKIMIA Buaa y = KX+ b.
1 1 e, HuTeprnpeTpoBaTh rpadMKu peaabHbIX 3aBUCUMOCTEH, OMMCHIBAEMBIX
sKojorudeckoe  |popmysaamu Buga y = kx, tme KZ0uy = kx+ b
Kontponbhas padora Ne 3 BOCIUTAHUE
[lenHocTu BoruncnsaTe 3HaueHUS BBIpRKEHUN BUAA an, Tiea — MPOU3BOJIBHOE YHCIIO,
I'nasa III. Ctenensb ¢ HaTypajbHbiM| 11 15 |HayuHOTO N — HaTypaJIbHOE YHCIIO, YCTHOM MUCbMEHHO, a TAaKXKe C MTOMOIIIBIO
nokasarteljieMm MO3HAHUS, KaJbKyIATOPA.
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TpyIOBOE DopMynupoBaTh, 3aUCHIBATH B CHMBOJIMYECKOH (hopMe 1 000CHOBBIBATH
7 Crenens u €€ cBOICTBa 5 7 BOCIIUTAHUE U CBOMCTBA CTEIICHU C HATYpPaJIbHBIM IT0Ka3aTeseM. [IpuMeHaTs cBoiicTBa
8 OHOYJICHBI 5 7 | npodeccroHaNbH | CTEIICHU st
KonTpoasnas padora Ne 4 1 1 |oe IpeoOpa3oBaHuUs BBIPAKEHUN. BBINOIHATE YMHOKEHUEOJHOWICHOB U
caMoOmpe/ieieHH | BO3BECHHE OHOWIEHOB B CTenenb. CTpouTh rpaduku GpyHKIHH y = X% 1 y
e, = x3. Pemath
IKOJIOTUYECKOe rpaduueckn ypasHenus x°= kx+ b, x3= kx+ b, rneku b — nexoTopsie
BOCIIUTAHHE qyucia
I'naBa IV. MHoro4/1eHsl 18 29 [lennoctH 3anuchIBaTh MHOTOWIEH B CTAaHAAPTHOM BHJIE, ONIPEIEINIATh CTENIEHb
HAy4HOTO MHOTOYJIeHa. BBIMOJHATE CI0)KEHHEN BBIYUTaHUE MHOTOUJICHOB,
9 CymMma 1 pa3HOCTb 4 g [Mo3HaHMA, YMHO>KE€HHUE OJJHOWIEHAaHAa MHOTOWIEH U MHOTOYJIEHa Ha MHOTOUJIEH.
MHOTOYJIEHOB TpyZIOBOE BoInonHATE pa3nokeHre MHOTO YJI€HOB Ha MHOYKUTEIHN,UCTIOJb3YS
10 [IpousBeneHne OMHOUIEHA U 6 7 | BOCIHTaHHE H BBIHECEHHE MHOXKUTENS 32 CKOOKH U criocod rpynnupoBku. [IpumensTs
MHOTOYJIEHA poQecCHOHANbH | JEHCTBUS C MHOTOWIEHAMU IIPU PELIeHNH pa3HOOOpa3HbIX 3a1a4, B
Kontponbras padorta Ne 5 1 1 |oe YaCTHOCTH MPU PEUIEHUH TEKCTOBBIX 3aJ]a4 ¢ IOMOILbIOYPaBHEHHH
11 HpomBeneHHe 6 5 CaMOONpPEaACICHU
MHOTOYJIEHOB c,
3KOJIOTUYECKOE
KontponsHas padota Ne 6 1 1 BOCIIMTAHUE
I'naBa V. ®@opMyJibl COKPAIIEHHOT O 18 23 [{enHOCTH Jloka3bpIBaTh CIIPaBEUIMBOCTH (POPMYI COKPAIIEHHOTOYMHOXKEHHUS,
YMHOKEHHS HAy4HOTO MPUMEHSTH UX B IPe0oOpa30BaHUIX LEIbIXBbIPAKEHUIN B MHOTOUJICHBI, a
12 KBagpar cymmel u kBajgpar 5 g [Ho3HaHMA, TaKKe JIS1 Pa3I0KEeHUS
pa3HOCTH TPYLOBOE MHOTOYJIEHOB Ha MHOKUTENH. VICrONb30BaTh pa3inyHble IpeoOpazoBaHus
13 Pasnocts kBagparoB. Cymma 5 8 BOCIIUTAHUE U LEJIbIX BBIPAKECHUM NPU PELICHUH YPABHEHUM, JOKA3aTeIbCTBE TOXKIECTB,
U Pa3HOCTh KyOOB. npodeccuoHanbH | B 3a/1a4ax Ha JEJIUMOCTh, B BBIYMCIIEHUN 3HAYEHUN HEKOTOPBIXBBIPAXKECHUI
KontponbHas padorta Ne 7 1 1 |oe C IIOMOIIBIO KaJIBKYJIATOPA
14 [IpeoOpaszoBanue HEABIX 6 7 CaMOOIIPENECIICHN
BBIpaXEHUE c,
3KOJIOTUYECKOE
KontponbHas padora No 8 1 1 BOCIUTAHUE
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Ilennoctu

OHpeI[eJISITB, SABJISICTCH JIM I1apa YUCCJI pCHICHUEM JaHHOT'O

I'naBa VI. Cucrembl JIMHEHBIX 15 17 | mayunoro ypaBHEHUS C ABYMs NepeMeHHbIMU. HaxonuTs myTém nepebopa
YPaBHEHUI [IO3HAHU, L[eJIbl€ pEUICHUS JIMHEMHOTO YPAaBHEHUS
15 JIuneliHbIe YpaBHEHHUS C 6 TPyLOBOE ¢ nByms iepeMeHHbIMU. CTpouTh Tpaduk ypaBHeHus ax + by= c,
JIBYMs IIEPEMEHHBIMU U 5 BOCIIUTaHUE U raea# 0w b # 0. Pemats rpaduueckuM crioco60M CUCTEMBbI
UX CUCTEMBI npodeccHOHaTbHOE | JMHEHHBIX YPaBHEHHH C IByMS NepeMeHHbIMU. [IpuMeHsTh criocoo
16 Pemenue cucreM 9 CaMOOIIPEIECIICHUE, MIOJICTAHOBKHU M CLIOCOO CIIOKEHUS MPH PEIICHUH CHCTEM
JINHENHBIX YpaBHCHUHN 10 3KOJIOTHYECKOE JIMHEWHBIX YPABHEHUH C IBYMS IMEPEMEHHBIMU. PemaTe TeKCTOBbIE
KonTpomnsnas pabora Ne 9 1 1 BOCIIUTaHHUE, 3a/1a4M, UCII0JIb3YS B KaUECTBE aNreOpanyeckoil MOJENIN CUCTEMY
JIIyXOBHO- ypaBHeHuH. IHTepnpeTHpoBaTh Pe3ysbTaT, IOJYy4YEHHBIN IIPU
HPaBCTBEHHOE PELIEHUH CUCTEMBI
IToBTOpEeHue 6 19 | [TarpuoTHueckoe,
Hrorosslii 3auer 1 1 | rpaxkIaHcKoe U
HTorosas KOHTpOJIbHAS 2 2 | AYXOBHO-
pabora HPaBCTBEHHOE,
IlennocTtu
HAy4YHOTO
NIO3HAHUS,
TPYAOBOE
BOCIIUTAHHE U
npogeccuoHaIbHOe
CaMOOIIpEICIICHHE,
JKOJIOTMYECKOE
BOCIIUTaHHE
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0. H. Makapsbiues, H. I'. Munaiok, K. U. Hemikos, C. b. CyBopoBa «AJjreopa 8».

Coaep:xkanue matepuaia | Koiuuecrso XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
Homep 4acoB (Ha ypoBHe y4eOHBIX JAelicTBHIi)
OcHoBHbIE
napar-
HarpaBJICHUs
pada N
BOCIIUTATEIHLHOMN
I Il | nearensHOCTH
I'nasa I. Paunonaabublie 1pooun 23 30 [[Hennoctu DopMynHpOBaTh OCHOBHOE CBOMCTBO PallMOHATBLHOUAPOOH U IPUMEHSTh
1 PanmonansHbie 1podu 1 Ux 5 g [HaydHOro ero Juisi mpeoOpazoBanus qpoOeit. BBIMOMHATE ClI0KeHNE, BRIYUTAHUE,
CBOICTBa MO3HAHMS, YMHO’KEHUE U JIeJICHUE PallMOHAIBHBIX AP00Oeil, a Takke BO3BEACHUE
2 CymMma 1 pa3HOCTb JIpo0eit 6 8 [TpymoBoe Ipo0Ou B cTeleHb. BRIMONMHATH pa3iuyuHble peoOpa3oBaHUs
Kontponbras padora No 1 1 1 BOCIIUTAaHUE U palMOHANBHBIX BBIPAKEHUH, JOKA3bIBATh TOXKIECTBA. 3HATH CBOMCTBA
3 HpomlaeneHHe 1 4acTHOE 10 15 npogeccroHalb byHKIIUN y=§ , raek # 0, u yMeTb cTpouTh e€ rpaduk.
Apodeit 1;;); oonpeenen I/IcnonL3OBaT11K0MHI)10Tep JUTSI ICCIIETOBAHUS TTOJIOKEHUS TpauKaB
e, KOOPJMHATHOM TJIOCKOCTH B 3aBUCUMOCTH OT k.
1 1 9KOJIOTMYECKOe
KonTtponbnas padora No 2 BOCIIUTAHUE
I'nasa I1. KBagpaTHble KOpHU 19 25 [[latpuotnueckoe, | IIpuBOoAMTH MpUMEpHI pallMOHATIBHBIX U UPPALUOHAIBHBIX YHCEIL.
4 JleiicTBUTENbHBIEC YHCIIA 2 3 [FpaXkIaHCKOE U Haxoauth 3HaueHus apuPpMETUUECKUXKBAIPATHBIX KOPHEH, UCIIONIB3Ys
5 Apudmerrueckuii 5 g [fLXoBHoO- IpU HEOOXO0IUMOCTUKAIIBKYIIATOP. I[OEBBIB&TB TEOpPEMBI O KOPHE U3
KBaJpaTHBI KOPEHb HPaBCTBCHHOC, POU3BECHUS U APOOH, TOKICCTBO V a* =|a| , IpUMEHSATh UX B
CaoticTpa LleHHOCTH npeoOpa3oBaHusiX BeIpakeHuit. OCBOGOKIATHCS OT MPPAIMOHAIBLHOCTH B
6 aprMETHIECKOTO 3 4 MHaydHoro 3HaMeHaTelsIxapobeii Buna a/\'b, a/(v/b+y/c). BHIHOCHTH MHOKHTEH 32
KBaJIpaTHOTO KOPHSI [IO3HAaHHA, VICIIONB30BATE
KonTponbias pabota Ne 3 1 1 fpymosoe 3HAaK KOPHS U BHOCUTh MHOKUTEJb MOJ1 3HAK KOPHSI.
IIpuMeHenIe cBoficTs BOCLIITAHMC I KBaJIpaTHBIE KOPHU JIs1 BEIPAXKEHHS IIEPEMEHHBIX 1/13_ Fef'(_)MeTpI/I‘leCKI/IX u
7 APH(METHIECKOTO 7 10 | nmpodeccuonams duznueckux popmyn. CTpouthb “rpa(b?x GYHKIHH Y = +/xu
KBAZPATHOTO KOPHSA HOE WLTIOCTPUPOBATH Ha rpaduke e€ CBOHCTBa
CaMOOIIpeIeIIeH
KonTponbHas padota Ne 4 1 1 ue,
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IKOJIOTMUECKOE

BOCIIUTAHHE
I'nasa III. KBagpatHble 21 30 [Matpuotnyeckoe, | Pemats kBajpatHbie ypaBHeHUs. HaxoauTh mo100pOMKOPHH KBaIpaTHOTO
YPaBHEHUs rpaXKIaHCKOE U ypaBHEHUs, ucnoib3ys TeopemyBuera. MccnenoBars kBagpaTHbie

8 KBagparubie ypaBHeHHS U 10 16 [LYXOBHO- YpaBHEHUS 110 TUCKPUMUHAHTY U Kod(ddunnentam. Pemates ELpO6HBI€
€ro KOpHHU HPAaBCTBEHHOE, palMOHAaJIbHbIE YPaBHEHUS, CBOJIS PEILIEHUE TAKUXYPaBHEHUH K PELIEHUIO
Kontponbnas padorta Ne 5 1 1 [[enHoctu JIMHENHBIX U KBAJPATHBIX YPABHEHUH C MO CIEAYIOIINUM UCKIFOYEHUEM

9 JpoOHBbIe parMoOHaIbHBIC 9 12 HAy4HOTO IIOCTOPOHHUXKOpHEH. PelmaTh TeKCTOBbIE 3a/1a4H, UCIIONIb3Ys KBaJIpaTHbIE
YpaBHEHUA TTO3HAaHUA, n I[pO6HI>Ie YPaBHCHUS.

TPYIOBOE

BOCIIUTaHHE U
npodeccuoHanp

1 1 | Hoe
caMOoOTIpeIeeH
ue,
9KOJIOTHYECKOe

KontponsHas padorta Ne 6 BOCIIUTAHUE
I'naBa IV. HepaBencTBa 20 24 |[lenHocTH PopMynHpoOBaTh U I0OKa3bIBaTh CBOMCTBA YHCIOBBIXHEPABEHCTB.

10 UucnoBsle HEpaBEHCTBA U 8 g [HayuHOro Hcnonp30Bath anmnapat HEPaBEHCTB JUISIOLICHKN NOTPEIIHOCTA ¥ TOYHOCTH
HX CBOMCTBA MMO3HAHMS, npubmkenus. Haxoqursnepeceuenue U 00beIMHEHNE MHOKECTB,B
KonTtponsHas padorta Ne 7 1 1 [pynoBoe YACTHOCTU YUCIIOBBIX IIPOMEKYTKOB.

1 HepaBeHcTBa ¢ 0qHOM 10 13 BOCIIUTAHUE U Pemate nuHeliHbIe HEpaBEHCTBA. Pemarh CUCTEMbUIMHEHHBIX HEPABEHCTB,
HIePEMEHHOMN U UX CHCTEMBI npodeccuoHans | B TOM YHCIIE TaKHX, KOTOPbIE3AMMCAHbl B BUJIE IBOMHBIX HEPABEHCTB

HOE
1 1 CaMOOIIPENETICH
KontponbHas padora No 8 ue
I'maBa V. Ctenens ¢ 11 13 IlennocTu 3HaTh OMNpeICTICHUE U CBOMCTBA CTEIIEHHU C LIEJIbIM
eJIbIM Hay4HOTO nokasatesnem. [[puMeHsTh CBOMCTBA CTENEHU C
NnoKasareJjieM. JJIeMeHTBbI NIO3HAHUS, LEIBIMIIOKA3aTeNEM TP BBITIOJHEHUN
CTATHCTHKH TPYAOBOE BBIYHMCIICHUI U TPe0Opa30BaHUN BhIPAKECHHIA.
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BOCIIMTaHUC U

Hcnonn30BaTh 3al1Ch YHUCEI B CTaHAapTHOM BUIC

npogeccuoHaIbHOe JUIS BBIPA)KEHUS U COIIOCTABIICHUS Pa3MEPOB
caMOoOIIpe/ieIeHue 00BEKTOB, IJIUTEIBHOCTH ITPOLIECCOBB
OKpPY’KaIOILIEM MUPE.
IIpuBOAUTE IPUMEPHI PENIPE3CHTATUBHOMN U
CreneHsp ¢ 1eabIM 8 .
) Hepenpe3eHTaTUBHOM BEIOOPKH. M3BIeKaTh
12 | noxasarenem u eé
CBOJCTBA UH(OPMAITHIO U3TA0JUIL YACTOT U
KonTtponsHas pabora 1 OpraHu30BbIBaTh HH(OPMALIMIOB BU/IE€ TAOIUIY
Ne 9 4acTOT, CTPOUTH UHTEPBAJIbHBIN
DeMeHTHI CTaTUCTUKU 4 psan.Mcnionp3oBaTh HArJISIAHOE MPEACTABICHUE
13 CTaTHUCTUYECKOI MH(OPMAaLMK B BUJIE CTOIOYATHIX
U KPYTOBBIX TUarpamMm, MOJUrOHOB, THCTOTPaMM.
14 [TarpuoTnueckoe,

IPaKIaHCKOE U TyXOBHO-
HpaBCTBEHHOE, LleHHOCTH
HAy4YHOTO IO3HAHUS,

IToBTOpPEHUE TPYAOBOE BOCIIMTAaHUE U
npodeCCHOHAIBHOE
caMooTIpeieIICHuE,
JKOJIOTHYECKOE
BOCITUTaHUE

Hrorossrii
3a4yer
Htorosas
KOHTPOJIbHAS
pabota
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O. H. Makapsbiues, H. I'. Munaiok, K. U. Hemikos, C. b. CyBopoBa «AJuiredopa 9».

Conepxanue matepuaia | KoauuecrBo XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH YYeHHKA
4acoB (Ha ypoBHe y4eOHBIX jelicTBHIl)
Homep
mapar- OcHOBHBIE
HaIpaBJICHUs
pada N
BOCIIUTATEIHLHOMN
I Il | nestenbHOCTH
I'naBa 1. KBaapatnunas ¢pyHkuus 22 29 [[larpuoTuueckoe, Boruncnsate 3HaueHUs: QyHKUIMHU, 3aJaHHON (OpMYITIOi,a TaKKe IBYMS U
1 5 7 [rpaiknanckoe u Tpems popmynamu. ONUCHIBaTHCBOMCTBA () YHKIIMM HA OCHOBE UX
QDYHKIMHU U UX CBOMCTBA J[yXOBHO- rpaduueckoro npeacrasienus. aTepnperuposats rpaguxu
2 KBanpatHbIii TpexdicH 4 5 |HpaBCTBEHHOE, peanbHbIX3aBUCUMOCTEN. [lokas3pIBaTh CXeMaTUYECKU MOJIOKEHHUE Ha
KonTtposnbHas pabora Ne 1 1 1 [Hennoctu KOOPAMHATHOH MIIOCKOCTH rpaduKoB QYHKIHMH y = ax?, y= ax’+n, y=a (X —
3 Kpaspatuunas (pyHKIMS U g 1 HAy4YHOTO m)z. CrtpouTts rpaduxdyHKINN Y = ax’? + bx + c, YMETh YKa3bIBATh
eé rpaduk [MO3HAHWS, KOOPJMHATHI BEPIIMHBI 1TapadoJIbl, €€ 0OCh CHMMETPHH, HAIPAaBJICHUE BETBEH
4 CreneHHast QyHKIIHL. 3 4 TPYZI0OBOE napaboJIbI. ) )
KopeHb N-0if CTENeHH. BOCIIUTAHUE U N300pakath cxeMaTHUeCKd rpapuk GyHKIHH ¥ = X"C YETHBIM U HEYETHBIM N.
npodeccronansHoe | [Tonumars cMbIch 3amuceii Bugay/a, 3a u 1. 1., rae a — HekoTopoe
1 1 CaMOOTIPEACIICHUC, | ypc0.IMETH NPEACTABIEHHE O HAXOXKICHUU KOPHEN N-HCTENEHH ¢ TOMOIILIO
JKOJIOTMYECKOe KaJIbKYJATOPA.
KonTtponpras padora No 2 BOCIIUTAHUE
LlenHocTu Pemarh ypaBHEeHUS TPeThel U YETBEPTON CTEHEHHUC MOMOIIBIO PA3I0KEHUS
I'naBa Il. YpaBHeHus u 16 o1 [HAYUHOTO Ha MHOXKUTEJIN U BBEJCHUSIBCIIOMOTATEIbHBIX IEPEMEHHBIX, B YACTHOCTH
HepaBeHCTBa [MO3HAHMS, pemaTs0MKBapaTHble ypaBHeHUs. Pemars qpoOHble palinoHallbHbIE
C O/IHO}i mepeMeHHOit TPyIOBOE YpaBHEHUs, CBOJS UX K II€JIBIM YPaBHEHUSMC MOCIIEAYIOUIEH MPOBEPKOi
5 VYpaBHeHHUsI ¢ OAHOM 8 1p | BOCHHTaHHE M KopHeil. PemaTh HepaBeHCTBA BTOPO CTENEHH, UCIOJIB3YSTpadudecKue
MIePEeMEHHON npodeccuonansHoe | mpeacTaBieHus. Vcnoib30BaTh METOMHTEPBAIOB [l PEIICHUS HECIOKHBIX
KonrponsHas pabora Ne 3 1 1 | camoormpeaeneHue palroHaIbHBIXHEPABEHCTB
6 HepaBeHCTBva C OTHOM 6 v
MIePEeMEHHON
KonTtpospHas pabota Ne 4 1 1
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I'nasa I1I. YpaBHenus u Llennoctn CrpouTts rpaduku ypaBHEHUH ¢ IBYMS IEPEMEHHBIMUB MTPOCTEUIINX
HepaBeHCTBAa 17 24  |Hay4HOTrO cilydasix, Korja rpadukom siBisieTcsnpsamast, napadosna, runepooia,
¢ IBYMs NlepeMeHHbIMH [HO3HAHUS, OKpPYXXHOCTB. VICIonp30BaTh UX I TPapUUECKOTO PELICHHUS CUCTEM
YpaBHeHuUs ¢ IByMst TPYIOBOE ypaBHEHUH ¢ ABYyMsI IEpeMEHHBIMU. PeriaTh crioco60M MoJACTaHOBKU CUCTEMBI
7 [IEPEMEHHBIMU U UX 12 16 | BocnuTaHue U JBYXYpaBHEHUH C BYMS IEPEMEHHBIMH, B KOTOPBIX OJIHO
CUCTEMBbI npodeccHoHaIbHOE | ypaBHEHHUE TIEPBOM CTETEHH, a APYroe — BTOPO creneHu. Pemars TeKcToBbIe
Hepasencrsa ¢ 1ymst caMoOIIpeieTIeHHE 3a/1a4M, UCII0JIb3YS B KauecTBeaIreOpandecko MoIeIN CUCTEMY YPaBHEHUM
8 IIEPEMEHHBIMU U UX 4 7 BTOPOMU CTEIIEHHU C JBYMS IIEPEMEHHBIMU; PEILIATh COCTABIECHHYIO CUCTEMY,
CUCTEMBbI UHTEPIPETUPOBATH PE3yJbTaT
Kontponbnas padorta Ne 5 1 1
[naga [V. Apupmernyeckas 15 17 [laTpuotuyeckoe, [IpumeHsaTh MHIIEKCHBIE 0003HAUEHUS AJIs1 YWICHOB ngcneﬂomTejILHOCTeﬁ.
U reoMeTpHuecKasi IPOTPeccHn rpa)KIaHCKOE U [IpuBoNTE pUMEpPHI 3aJaHUATIOCIIEA0BATENBHOCTEN (POPMYIION N-To YieHa U
JIyXOBHO- pexyppeHTHOU hopMynoil. BeiBoguTh popmyibl n-ro uieHa
9 Apumeriieckad 7 8 [HPaBCTBEHHOE, apupMeTUIECKONIIPOTPECCHH U TEOMETPUUYECKOM MPOrpeccuu, CyMMBIIIEPBbIX
Hporpeccus LlennoctH N WICHOB apu(METHUECKON U F€OMETPUUECKON MPOrpeccuil, pemars 3a1aun
KontposbHas pabora Ne 6 1 1 Hay4YHOTO C UCMOJIb30BaHUEM 3TUX hopmyi. Jloka3zpIBaTh XapaKTEPUCTHUECKOECBONCTBO
10 | Teomerpuyeckas 6 7  |mosHaHus, apu(METHYECKON U FeOMETPHIECKOH TTPOTrPECCHIA.
porpeccust TPYIOBOE
BOCIIUTAHHE U
npodeCCHOHAIBHOE
1 1 | camoonpenenenue,
JKOJIOTMYECKOE
KontponbHas padora No 7 BOCIIUTAHUE
I'naBa V. DiemeHTBI [TaTproTnueckoe, BeinosHuTh nepedop Bcex BO3MOXKHBIX BapUAHTOB JAjsnepecuéra 00beKTOB U
KOMOUHATOPUKH 13 17 [rpaxnaHckoe u KoMOuHanwid. [I[puMeHsTh MpaBUI0 KOMOMHATOPHOTO
U T€OPHUH BePOSITHOCTEH TyXOBHO- yYMHOKeHus.Pacnio3HaBaTh 3a1a4y Ha BEIYUCIICHUE YUCIIA IEPECTAHOBOK,
DneMeHThl KOMOUHATOPUKHU 9 11 |HpaBCTBEHHOE, pa3MelICHMI, COYeTaHUHI U IPUMEHSATh COOTBETCTBYIOILHE
HavaneHble cBeeHus U3 LlenHocTH dopMmyibl. Beraucnsats yactory ciaydaiiHoro coobitus. OLeHuBaTh
TEOPHH BEPOSITHOCTEMN 3 S Hay4HOTO BEPOSATHOCTH CIy4alfHOTO COOBITUS C TOMOIIBIOYACTOTHI, YCTAHOBIIEHHOMN
[IO3HAHUS, ONBITHBIM ITyTéM. HaxoAUTEBEPOATHOCTh CIIy4aifHOTO COOBITHS HAa OCHOBE
TPYAOBOE KJIACCHUUYECKOTO ONpeeNeHUs BepoATHOCTU. [IpuBoIuTh pumepsl
1 1 BOCIIUTaHHE U JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUI
KonTtpospHast padota Ne 8 npogeccuoHaIbHOe
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CaMOOITpCACIICHUC,
9KOJOTHYCCKOC
BOCIIMTaHHUC

IloBTOpEeHuUe 19 28 [[larpuoTtnueckoe,

rpaXIaHCKOE U
TyXOBHO-
HpPaBCTBEHHOE,
IlernocTu
HAyIHOTO
HToroBast KOHTpOJbHAS MIO3HAHUS,

paborta TPYZI0OBOE
BOCTIUTaHHUE U
npoQeccruoHalIbHOE
CaMooTIpe/ieIieHuE,
9KOJIOTUIECKOE
BOCTIUTaHHE

Oo0opvyroBanmne

1.Aareopa: Yueb. s 7 k1. o6meoopaszoBat. yupexxaenuii / FO. H. Makaperues, H. I'. Munaroxk, K. 1.
Hemkos, C. b. CyBoposa; [Tox pen. C. A. TemsikoBckoro. - 18- u3a. - M.: Ilpocsemenne, 2019 r.
2.Aaredpa:Yue6. 11 8 ki1. oo6meoOpazosar. yupexaenuii / FO. H, Makapsrues, H. I'. Munrok, K. H.
Hemkos, C. b. CyBoposa; [Tox pen. C. A. TensikoBckoro. - 16-¢ u3a. - M.: IIpocsemenne, 2019 r.

3.Aareopa:Yueb. s 9 k1. obmieoopaszosar. yupexaeauii / F0. H, Makaperues, H. I'. Munmiok, K. 1.

Hemxos, C. b. CyBoposa; [Tox pea. C. A. TensikoBckoro. - 16-e u3n. - M.: [Ipocsemenue, 2019 r.
4. JlnnakTdeckue Matepualnsl o anredpe.” kiacc. / KO.H. Makaperue, H.I'. Munarok, J.M. Kopotkosa. / M:
[Ipoceenienue, 2012 1.

5. lunaktrueckue Marepuansl o anredpe.8 kiace. / FO.H. Makapsrues, H.I'. Munntok, J.M. KopoTkosa. / M:
[Ipocsemenue, 2012 1.

6.luakTrueckue Marepuansl o anredpe.9 kiace. / F0.H. Makapsrues, H.I'. Munntok, J.M. KopoTkosa. / M:
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IIpocsemienue, 2012 r.

7..Maremaruka. 9 xnacc. [loaroroska k A, cOoopuuku, 2021-2022rr.
8. Kommnsrotep.

9. MOYV.

10.JoxymeHT-Kamepa.

11.KoMIIEKT MHTEPaKTUBHOTO 000PYAOBaHMSL.

12. YepTexHble UHCTPYMEHTHI.

COI'TACOBAHO COI''TACOBAHO
[IpoTokoa 3acegaHuss METOAMYECKOTO 3amectuTenb gupekropa no YBP
o0benuuenus yaureneir MbOY COILI Ne 1 /Huxomnaenko O.A./
ot 29 aBrycra 2023 1. Ne 1

/ / 29 aBrycra 2023 1.
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