MYHULIMNATIBHOE
ABTOHOMHOE
OBLEOBPA3OBATESBH
OE YUPEXKAEHVIE oo s cenvocns

MYHULMNANBHOIO OBPA30OBAHUA MOPOA KPA(

MYHULIMMANBHOIO it 80haighanue ropox Kpacuoaap
vpexTop, O=MYHWLIMNANBHO! -

e E ABTO) OMHOE
OBPASOBARMATOPOR e T et oe yupeR e e MYHHITTATEHOTO
AP COBETCKONO COOSAMATEHE] J;ggsmzrissl;mo orpH T032307163921, o .
2040044 I 4 )
KPACHO[ CPEHHHHiﬁ%%ﬁ%ﬁ%mwmmﬁ%@@wMWMHwHmMa e [epos

OBLUEOBPA3OBATEJIbH: é’f’5a%am;Ogggeﬁzmzﬂrg%ggﬂmﬁaﬁmﬁmm JIaBpHHEHKO

TR K):;T n Kyme:
2023 11-03 1292‘:1' 00
ASA LLUKOINA No. 61 MEH™ =sesass
'EPOA COBETCKOIO
COIO3A IMUTPUA

NABPUHEHKO

YTBEPX/IEHA
pEILICHUEM TeIarOTHIecKOro COBETa
ot 29.08. 2023 roxa mpotoxoi Nel

[Ipencenarens Kupma E.H.

PABOYASA ITPOT'PAMMA

[To yuebHOMY TIpenMeTy «Anredpar»

VYpoBeHb 00pa3zoBaHus (Kj1acc): OCHOBHOE 00111ee oOpa3oBaHue, 7-9 Kiacchel
KonnuectBo yacos: 306

Pazpaborana rpynmnoit yuureneit matematuku MAOY COII Ne 61

[Iporpamma pazpabotana B coorBercTBuu @I'OC OO0

C yueToM npumMepHoi nmporpammsl o marematuke @I'OC O00-2010 u ¢ yuetom
denepaabHON 00pa3oBaTeNbHON MTporpamMmbI-2023

Aurebpa: vaeOHHK U1 00111e00pa30BaTEIBHBIX
opraguzaimii (FO.H. MaxkaperueB, H.I'. Munmrok, K.1. Hemkos,
C.B. CyBopoga); nox pea. C.A. TemsakoBckoro.- M.: [Ipoceemienue, 2020




1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yJbTAThl OCBOCHUS IMPOrpaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTEepU3YOTCSL:

1) naTpuoTHYeCKOe BOCIIMTAHHE:

OpOSIBJICHUEM HMHTEpeca K MPOHUIOMY M HACTOALIEMY pPOCCHHMCKOH MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHMEM K JOCTID)KEHUSIM PpOCCHUHCKMX MaTeMaTUKOB M POCCHMCKOMN
MaTeMaTHYECKOM LIKOJIbI, K UCTIOIBb30BAHUIO 3TUX JOCTIXKEHUH B IPYTUX HAyKaX W HMPUKIIAIHBIX
chepax;

2) rpa;KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TFOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TIpakAaHWHA W pealu3ald ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp I'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO STHYECKUX MPOOJIeM, CBA3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHIKCHUI
HAayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIIEHHM IMPAKTHUECKUX 3aJady MaTeMaTHYeCKOH
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUYECKOT0 0Opa30BaHUs Ha MPOTSKEHUH BCel
KHU3HU U1 YCHEeITHON Npo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM HHIMBHIYaIbHOH TPACKTOpUU OOpa3oBaHHUA U
KU3HEHHBIX IIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, PaCCyKICHUIN, YMEHUIO BUAETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HIEHHOCTH HAYYHOTr'0 MO3HAHUS:

OpHUEHTAIlMe B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX NpejacTaBieHUil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YEIIOBEKa, MPHPOIBI M 0OmecTBa, MOHUMAaHHUEM
MaTeMaTHYeCKOM Hayku Kak c@epbl 4eIoBEYeCKOW MAEATeNbHOCTH, 3TAaloB €€ pa3BUTUSA U
3HAYMMOCTH JUTSI Pa3BUTHUS IIUBWIIN3AIINH, OBJIaJICHHEM SI3HIKOM MaTeMaTHKH U MaTeMaTHUECKOU
KyJIbTypOH Kak CpeJICTBOM TIIO3HAHUS MHUpA, OBJIAJCHHUEM MPOCTEHIIMMH HaBBIKAMHU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) pusnyeckoe BocnuTanue, HopMUPOBaAHNE KYJIbTYPbI 310POBbSI H SMOIMOHAIBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO TIPUMEHSTH MaTeMaTW4YeCKHe 3HAaHWA B HWHTEpPECaX CBOETO 3JI0POBbS,
BE/ICHUS 3JI0POBOTO 00pa3a >KM3HU (3710pOBOE MUTaHHE, COANAaHCUPOBAHHBIM PEXUM 3aHATUH U
OTIIbIXa, peryispHas (usuyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
NpPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOIO jKe IpaBa JAPYroro 4ejaoBeKa;

7) IK0JIOTHYECKOE BOCTIMTAHME:

OpHUEHTalMel Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM Ui pelleHus 3aaad B o0JacTu
COXPaHHOCTH OKpYXKArollel Ccpelpl, TUIAHUPOBAHHUS IIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
HOCJEICTBUM Il OKpY>Karollel cpesibl, OCO3HAaHUEM IJI00AIBbHOIO XapakTepa 3KOJOIMYECKHX
npo0JieM U myTel X peleHus;

8) amanTanus K M3MEeHSIOUIMMCS YCJIOBHSAM COIMAILHOI H MPHPOIHO¥ Cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHUSX HEOMPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAaKTUUYECKYIO JeSTeNbHOCTh, B TOM YMCIIE YMEHUE YUUTHCS Y APYrHX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JIESITEIIHHOCTH HOBBIE 3HAHMS, HABBIKM W KOMIIETEHIINU U3
OTIBITA JAPYTHX;



HE00X0IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM uuciie (OPMYIUPOBATH UICH,
HOHATHS, TUIOTE3bl 00 00OBEKTaX M SABJICHMAX, B TOM UYUCIIE pPaHEE HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallUl0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh IPHUHUMAEMBbIE PELIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
bazoBble Jjornueckue JeicTBUSA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUN MEXIy TOHSATHSIMH, (OPMYIUPOBATH OINPEACICHUS TMOHITHHA, YCTAaHABIMBATH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH U MPEOOpPa3OBBIBATh CYXACHHS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MPOTHUBOPEUUS B (paKTaX, TaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJylaratb KPUTEPUHU U1l BBISIBJICHUS 3aKOHOMEPHOCTEH U
MNPOTHUBOPEUHNL;

JIeTIaTh  BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKACHUN (NpPsSMbIE U OT MPOTUBHOTO),
MPOBOAWTH  CAMOCTOSTENBHO  HECIIOXKHBIE  JOKA3aTeNbCTBA  MAaTeMaTU4YeCKUX  (DaKTOB,
BBICTPAWBATh APryMEHTAIMIO, TMPUBOAUTH TMPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS,

BEIOMpaTh CrOco0 pemieHus yu4eOHOW 3ajavd (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOSAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHeE 1eliCTBUA.

UCIIONIb30BAaTh BOMPOCHl KAaK HCCIENOBATEIbCKUNA WHCTPYMEHT TO3HAHUA, (HOPMYIHPOBATH
BOTIPOCHI, (PUKCHUPYIOIIHE TIPOTHBOPEUHE, TIPOOIIEMY, CAMOCTOSTEIILHO YCTAaHABIMBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIMTH 10 CAMOCTOSITEIHFHO COCTABJICHHOMY IUIAHY HECIIOXKHBIM 3KCIIEPUMEHT, HEOOJBIIIOe
HCCIIEIOBAHNE MO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTY COO0I;

CaMOCTOSITENIbHO (OpMYyIUpOBaTh 000OIIEHUST M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEeHMI;

IMPOTrHO3UPOBATH BO3MOXKXHOC Pa3BUTUC IMPOLCCCa, a TAKIKC BBIABUTI'ATb MNPCAINIOIOKCHUA O €TI0
Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIISAITh HEJOCTATOYHOCTh U HW30BITOYHOCTH HH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelleHus 3aauu;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAIUIO PA3TUUHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;

BbIOMpaTh (opMy MpeaCTaBIeHUs HHGOPMAIMM M WUTIOCTPUPOBATH peEIIaeMble 3aJlauu
CXeMaMH, AMarpaMMaMH, HHOU rpadukoi U MX KOMOMHALMSIMY;
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OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMM 10 KPUTEPUSM, TPEAJIOKECHHBIM YUUTENIEM WU
c(OPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATE CYKACHUS B COOTBETCTBHM C YCIOBUAMM U LIEIIMU OOLLEHMS,
SICHO, TOYHO, I'PAaMOTHO BBIP@XXKaThb CBOIO TOYKY 3PEHHS B YCTHBIX M IMUCBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YEHHbII pe3yJIbTar;

B XO0Je O0OCyXJIeHHMs 3aJaBaTb BOINPOCHl IO CYLIECTBY OOCYXJIAaeMOHl TeMbl, HpOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJIEM, HAlLlEJICHHbIE Ha MOMCK PELICHMs, COIOCTaBIATh CBOU
CYXJIEHUS C CYXICHUSMHU JPYTrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO
NO3ULIKH, B KOPpEKTHOU opMe (HOpMyIUpOBaTh Pa3HOIIACHsl, CBOU BO3PAKECHHUS,;

OpPEICTaBIATh PE3yJAbTaThl pEIICHUS 3a/Ja4yd, OKCIEPUMEHTa, MCCICIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTalUu |
O0COOEHHOCTEHN ayAUTOPUH;

IOHUMaTh W MHCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOM paboOThl NpHU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATD 1eJIb COBMECTHOM JeATEIbHOCTH, TNIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW PabOThI,
pacopenenartb BHAbI paboT, JOroBapuBaThecs, OOCYXKIAaTh NPOLECC M pPe3yibTaT padOThl,
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyMIOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpMBbl M JpYyTue), BBINOJHATH CBOI 4YacTb pPabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJblI, OLIEHWBATh KAayeCTBO CBOETO BKJIAJa B OOLIMHA MPOAYKT II0
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOAEHCTBUS.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBJISTh IUIAH, aTOPUTM pEIlIeHus 3ajaud (WIM €ro 4acTb), BbIOHMpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BapUAHTHI PELIEHUI ¢ yu€TOM HOBOM MH(OpMAaILIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKM, CaMOKOHTpOJIA TMpoliecca W pe3ysbTaTa peleHHUs
MaTeMaTUYECKOH 3a7aun;

NpeIBUJETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpH pEIIEHUWU 3aJayd, BHOCHUTH
KOPPEKTHBBI B JIESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU TIOCTAaBICHHOM ILEIW M YCIOBUSAM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUS 1IeJI, HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 7 KJjacce oOOyJarONIUNACS TOJYYHUT CICAYIOIIHE MPEAMETHBIC
pe3ynbTaThl:

Yucjia v BLIYMCIEHUS

BoimonHsATh, coderas yCTHbIE W NMHCbMEHHBIE MPHEMBI, apuPMETHUYECKUE MCUCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3Ha4YeHHs] YMCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COJAEPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.



[Tepexoauth OT OXHOW (GOPMBI 3aMUCH YHUCEN K IpYroil (mpeoOpa3oBbIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY 3HAYEHHH YHCIIOBBIX
BbIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMU [T0KA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemate npakTUKO-OPUEHTUPOBAHHbBIE 3a/layl, CBA3aHHbIE C OTHOIICHHWEM BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYUH, IIPOLICHTAMH, HHTEPIPETUPOBATh PE3YIbTAThl PEILICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb30BaTh anredpanyecKyto TEPMUHOJIOTUIO U CUMBOJIMKY, TIPUMEHSTH €€ B IIpoliecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxoaute 3HaueHms1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJJaHHBIX 3HAYECHUSIX MTEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus 1€J0r0 BBIPAXKEHUS B MHOTOWIEH NPUBEACHUEM IOJOOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATE yMHOXXKEHHE OJHOWIEHAa HAa MHOTOWIEH U MHOIOYICHA HAa MHOIOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1uecTBIATh pa3ioKEHUE MHOTOWICHOB HAa MHOMKUTENIM C IOMOULIBK) BBIHECEHHUS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHEHHsS (HOpMyT COKpamEHHOTO
YMHOXEHHUS.

[TpumeHsTh 1peoOpa3oBaHUs MHOTOWIEHOB ISl pELICHHsS pPA3IMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAILHON TPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEN C HAaTYpaJlbHBIMM IOKA3aTeNsIMU Ui [IPeoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHusI U HepaBeHCTBA

Pemars yinHelHBIE YypaBHEHMsI C OJHOW IEPEMEHHOW, NIPUMEHsSs IpaBHUia IEpexoja OT
UCXOJHOIO0 ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METO bl IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupats mpuMepsl Map Yucell, SIBISIOMUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH.

CrpouTb B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEHHOrOo YpaBHEHUS C JByMs
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemarp cucTeMbl ABYX JMHEWHBIX YpPaBHEHMHM C JIByMsl NEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBnATh M pemiarh JIMHEHHOE YPAaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBAaTH B COOTBETCTBHUM C KOHTEKCTOM 3aJaud MOJy4eHHBIN
pe3yJbTarT.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOM MpPSIMOM  TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM [0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHbIX GyHkuuid. CTpouts rpaduk GyHKIMH y = [X|.

OnuceiBaTh ¢ MNOMOUIbIO (YHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoaute 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Torumate rpadudeckuid crocod MpeACTaBICHUS W aHaidu3a WH(pOpMaIUU, W3BJICKATh U
UHTEPIPETHPOBATH MHPOPMAIUIO U3 IPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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K xoHmy oOydyenus B 8 KkJjacce oOy4alomUics MOJYYUT CIEAYIOIINUE IPEIMETHbIC
pE3yJIbTaTHhI:

Yuciia ¥ BbIYMCICHHSA

Hcnonp30BaTh HAayaJbHBIE IPEACTABICHUS O MHOXKECTBE IEHCTBUTENIBHBIX YHMCEN UL
CpaBHEHHS, OKpYIJICHUS M BBIYUCICHHH, H300pakaTh IEHCTBHUTENbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHsATh TIOHATHE apU(PMETHYECKOTO0 KBAAPATHOIO KOPHS, HAXOAWUTh KBaJIpaTHBIC
KOpPHH, UCIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHusl BbIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3anMcu OOJIBIIMX M MalbIX YHUCEN C IOMOULIbIO JIECATHUYHBIX IpoOel U
crenenel uucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C IEeJbIM II0Ka3aTeleM, BBIMOIHATH IPeoOpa3oBaHUs
BBIPAXCHU, COAEPIKAIUX CTEIIEHU C LIETIbIM IT0OKA3aTEIEM.

BbInonHATE TOXKAECTBEHHbIE NpeoOpa3oBaHMUs PALMOHAIBHBIX BBIPAKEHUNW Ha OCHOBE
IpaBuiI JEMCTBUI HAaJl MHOTOYJIEHAMU U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBINA TPEXUJIEH HA MHOXKUTEIH.

[TpuMeHsATH TpeoOpa3oBaHus BEIPAXKEHUM I peLleHNs Pa3JIMYHbIX 33134 U3 MaTeMaTUKH,
CMEXHBIX [IPEIMETOB, U3 pEalbHON IPAKTUKH.

YpaBHeHHs M HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPABHEHUS U PALlMOHAIbHBIE YpaBHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUuecKux MpeicTaBlIeHUil (ycTaHaBIMBaTh, HMMEET JIM YpaBHEHUE WIN
CUCTEMAa YpPaBHEHMUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoaute OT cioBecHOW (OPMYIMPOBKHM 3alaud K e€ anreOpandyeckoidl MOAEIH ¢
IIOMOUIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMBbl YpaBHEHHWH, HMHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MIOJyYEHHBIN pPe3ysbTar.

[TpyMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, pEIlaTh JIUHEWHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEeMBl, JaBaTh TIpadUUYECKyl0 HILTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath W  WCHONIB30BAaTh  (YHKIMOHAJIbHBbIE TOHATHUS U S3bIK  (T€PMMHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENesITh 3HaueHHWe (QYHKLIMU IO 3HAYEHUIO apryMeHTa,
OTIpEeeNATh CBOMCTBA (PYHKIMHU 1O €€ rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y = kix,y =x2,y=x3,y=|X|, y = VX, ONHCHIBAaTb CBOICTBA YHCIOBOH (YHKIHH 110 €&

rpaguxy.

K koHity 00ydeHus B 9 kiaacce 00yJaromuiics MoyyuT CiaeIyloNue NpeIMeTHbIe Pe3ybTaThl:

Yuciia ¥ BbIYMCIEHUSA

CpaBHUBATh U YNOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoinonusaTe apupmMeTnueckue AeUCTBUS C PAllMOHAIBHBIMU YHMCIAMH, COYeTasl YCTHHIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS ¢ UPPALIUOHATIBHBIMU YHCIAMH.

HaxoauTh 3HaueHus: cTeneHei ¢ LenbIMU MoKa3aTeNIMU U KOPHEH, BBIYUCISATh 3HAUCHUS
YHCIIOBBIX BBIPA)KEHUH.

OkpyrisTh AEMCTBUTENIbHBIE YHWCIA, BBINOJHATH MNPUKHUAKY pe3ylbTaTra BBIYHCIECHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHUs1 M HEpaBEHCTBA

Pemare snuHEliHBIE W KBaApaTHbIE YypPAaBHEHUS, YPABHEHMs, CBOASIIMECS K HUM,
npocTeiiire ApoOHO-palMOHAIbHBIE YPAaBHEHUS.



Pewats cucreMbl IByX JIMHEWHBIX YPaBHEHUN C JBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3afauM AIreOpaMuecKUM CIIOCOOOM C IIOMOIIBIO COCTaBJICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBOIUTH NMPOCTEMNIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM TIpadUuecKux MpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JM YPAaBHEHUE WU
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate JsnMHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh peELICHHE
HEPaBEHCTB HA YUCJIOBOMU IPSAMOM, 3aIIMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucreMpl JMHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, U300pa)kaTh PELICHHE CUCTEMBbl HEPABEHCTB HA YMCIOBOM IPSMOMH,
3aIAChIBATh PEILICHHUE C TIOMOILBIO CHMBOJIOB.

Hcrnonb30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUHA
PacrioznaBath (hyHKIIMY W3YYCHHBIX BHIOB. [l0Ka3bIBaTh CXEMATHYECKH PACTIONOKEHUE HA
KOOpJMHATHON IJIOCKOCTH rpadukoB byHKIUMi

Buma:y =kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= ||, B 3aBucumoctu oT
3Ha4eHUH K03((HUIIMEHTOB, ONUCHIBATH CBOUCTBA (DYHKIMIA.

Crpouth W M300pakaTb CXEMATHYECKH TrpadUKd KBaIPAaTHUYHBIX (DYHKIUI, OMHCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  KkBagpaTHuHylo GyHKOHIO 10  (opMyne, TPHUBOAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUUHN U3 peabHON JKU3HHU, PU3UKHU, FEOMETPUH.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPECCUH

PacniozHaBaTh apu(MeTHUECKYI0 M T€OMETPUUECKYIO MPOrPECCUH IPU pasHbIX Criocodax
3a1aHus.

BBINONHATE BBIMMCICHHUS C HUCIOJIb30BaHUEM (OpPMYN N-ro wieHa apupMEeTHYecKOH U
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pewrate 3aga4n, CBSI3aHHBIE C YACIOBBIMH IIOCIEA0BATEIBHOCTSIMH, B TOM YHCIIE 33]1a4 U3
peastbHO# KU3HH (C UCIONIB30BAHHEM KaIbKYJISATOPAa, HU(PPOBBIX TEXHOIOTHH).

2. COAEP) KAHUE OBYUEHUSA

7 KUIIACC

Yuciia 1 BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEXOJ] OT OJHON (OpMbI 3amucu Apoder K
apyroi. IloHsATHE paMOHaIBHOIO YKCIIA, 3alMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALlMOHAIBHBIX
yncesl. Apudmernyeckue ASUCTBUS C palMOHAIbHBIMU YHclIaMu. PemieHne 3a1ad U3 peanbHOU
NPaKTUKU Ha 4acTu, Ha ApoOH.

CremneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: olpeiesieHHe, NpeoOpa3oBaHUE BhIpAXKEHUH Ha
OCHOBE OIpe/IeIeHHUs, 3aiCh 00IbIIUX yncen. [IpomeHTsl, 3anich MPOILEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJjaud HA MPOILIEHTHI, pEeUIeHUE 3a7a4 U3 peajbHOU
IIPAKTHKU.

[TpuMeHeHre TpU3HAKOB JIETMMOCTH, pa3IoKeHNE Ha MHOXKUTEN HATypaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHasi IpONOPLUOHATBHOCTH.

AuiredpanyecKkue BbIpasKeHUs1

IlepeMeHHbIE, YMCIOBOE 3HAYEHHME BBIPAXKEHMS C MEPEMEHHOW. J(OmycTUMBbIE 3HAYEHMS
nepeMeHHbIX. [IpeacTaBneHue 3aBUCUMOCTH MEXJIYy BeJIMYMHAMH B BUAe (HOPMYIBI.
Boraucnenus no gpopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAXKEHUH, TOXKAECTBEHHO paBHBIE
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BBIpa)KEHUS, TIPAaBUIJIa NPeoOpa3oBaHus CYMM M IPOHM3BEACHUH, MpaBMila PACKPBITUS CKOOOK U
MPUBEICHNS OTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpnHounenbl 1 MHOroujeHbl. Ctenenb MHOrowieHa. Cio)keHue, BBIUMUTAHUE, YMHOXEHUE
MHOroujaeHoB. dDopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaJApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3zHOCTH KBaJpaToB. Pa3znoxenue MHOT'O4YJICHOB
Ha MHOXUTEJIN.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHeHUE, KOpEeHb YpaBHEHHs, IpaBUiIa MPeoOpa3oBaHus ypaBHEHHS, PaBHOCHUIBHOCTD
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEM JIMHEWMHOrO YypaBHEHMS,
peuieHue JUHEHHbIX ypaBHeHUM. COCTaBlIeHHME YypaBHEHHM MO YCIOBHIO 3ajadyu. PereHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluneliHoe ypaBHEHHE C JBYMs INEepEeMEHHBIMU M ero rpaduk. Cucrema IBYyX JTUHEHHBIX
YpaBHEHUU C JBYMsS TIEPEMCHHBIMH. PellleHne CHUCTeM ypaBHEHUU CIIOCOOOM IOACTaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 337a4 € TOMOIIBI CUCTEM YPaBHEHMII.

DOyHKIUUHA

Koopaunara touku Ha npsmoil. YwuciioBble NpoMexyTKu. PaccrosiHue mexay AByms
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpssmoyronbHast cucrema koopauHaT, ocu OX u Oy. Abcuucca U OopAMHATa TOYKH Ha
KoOpAWHATHON miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Urenue rpaduxon
peanbHbIX 3aBUcuMoOcTei. [lonatue ¢ynkuuu. ['padux ¢ynkuun. CBoiicTBa (QYHKIHM.
Jlunetinas ¢pynkuus, e€ rpadpuk. ['papux ¢pynkuun y = [x|. ['padudueckoe pemeHne TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia ¥ BLIYUCICHUSA

KBanparubiii kopeHb u3 uucna. [lonstue 00 wuppauuoHanbHOM uyucie. JlecsTuuHble
npuOJIMKEHUsT UPPALMOHANBHBIX Ynces. CBolcTBa apu(METHUECKUX KBaJPAaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YHMCIOBBIX BBIPAXKEHMH M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernenb ¢ 1enbIM M0Ka3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3aMuch YKCa.

AuredpanyecKkune BbIPaKeHUs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast aApoOb. OcHOBHOe CcBoilcTBO anreOpandeckoit npodu. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE, AelieHUue aiaredpandyeckux Apobeil. PanuoHanbHble BBIpAKEHUS M UX
npeoOpa3oBaHue.

YpaBHeHUsI M HEpaABEHCTBA

KBanpatHoe ypaBHeHMe, (opmyna KopHeH KBajpaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHM, cBOAAIIMXCA K JMHEWHBIM U KBaapaTHeIM. [Ipocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas MHTEpIpeTalus YpaBHEHUH C JBYMSI NEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YPaBHEHUH C IBYMsI NepeMEHHbIMHU. [IpuMepbl peleHus CHUCTeM HEJIMHEHHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1a4 alreOpanyeckiuM CocoOoM.

UucnoBble HepaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OIHOW TEPEMEHHOI.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHbIE HeEpaBEeHCTBA C OJHOM mepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOnacTh onpeaesceHus] U MHOXKECTBO 3HaueHUH pyHkumuu. CrocoObl
3a1aHus QYHKIMHA.



I'padux ¢ynkuuu. YreHue cpoiictB ¢yHkuuu mno e€¢ rpaduxy. Ilpumepsr rpadukon
GyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

OyHKIMY, OMUCHIBAIOIINE TMPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIE 3aBHCUMOCTH, MX
rpaduku. yrkimn y = X2, y = X3, y = Vx, y=|x|. [padudeckoe peienne ypaBHEHHiT # CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BLIYUCICHUA

PanmonaneHbie uncna, UppalMoOHaIbHbIE YKCIa, KOHEUYHbIE U OECKOHEYHBIE JECATHYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENBHBIC YHCIA KaK OCCKOHEUYHBIC
JIecsATHUHble  apoOu. B3auMHO  OIHO3HAUYHOE  COOTBETCTBUE  MEXIY  MHOXECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE [EHCTBUTENIBHBIX 4HCEN, apuPMeThyecKue IEHUCTBUS C JeHCTBUTEIbHBIMU
YUCIIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTEIHHOCTH IIPOIECCOB B OKPYKAIOLIEM MHpE.

[TpuOnmxk€HHOE 3HAYEHHWE BEJIMYMHBI, TOYHOCTb MpuOIMKeHus. OKpyIrieHUEe Yucen.
[Ipuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHus! M HEpaBEHCTBA

Jluneiinoe ypaBHeHue. Perienue ypaBHEHUMN, CBOASAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PemeHne ypaBHEHMH, CBOJALIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pernieHus ypaBHEHUH TpeThed M 4YETBEPTOM cTeneHen
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemennie = npoOHO-pallMOHaNbHBIX  ypaBHEHHMIl.  PemieHune  TEKCTOBBIX — 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ IByMsl MEepeMEHHbIMU U ero rpaduk. PemeHue cuctem OBYX JIMHEWHBIX
YpaBHEHUN € JByMs II€pEMEHHbIMU. PelleHne cucTeM [ByX ypaBHEHUM, OJHO W3 KOTOPBIX
JUHEHHOoe, a apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTaus CUCTEMbl YpaBHEHUI C
JBYMsI IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 33124 aNredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemenue JMHEWHBIX HEPABEHCTB C OJHOM IIEpEMEHHOMW. PerieHue cucreM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBaapaTHble HepaBeHCTBa. ['paduueckas MHTepHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢ynkuus, e€ rpadpuk m cpoiictBa. Ilapaboma, xkoopauHaThl BepIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = X3, y = Vx, y = [x| 1 ux cBoiicTBa.

Yucii0BbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[ToHsiTe YMCIIOBOM IMOCIENOBATEIBLHOCTU. 3aJaHUE IOCIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudpmernueckass M TeoMeTpUYecKass  IPOTrPECCHH. @opMynsl N-TO  4ieHa
apru(MeTHUECKOH U TreOMETPUYECKON MPOrpeccHii, CyMMBI IIEPBHIX N YIEHOB.

N3o6paxenne wieHOB apu(pMeTHYECKOW M TeOMETPUYECKOW MpPOrpeccuil TOuKamMHu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



3. TEMATUHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHAJIA.

7 KUIIACC
HaumenoBanmue pa3jaena (tembl) | Koa OcHoOBHOe coiep:KaHue OcHoBHBIE BUABI JeITeILHOCTH OcHoBHBIE
Kypca -BO o0yuyarmuxcsi HANPaBJIeHUS
4aco BOCIIUTATEJIbHOM
B AeSITeJIbHOCTH
BroipaxeHnus, ToxkaecTna, 21 | BykBeHHBbIE BBIpaKEHUS. OBnazers anredpandeckoil TEPMUHOIOTHEN U [leHHOCTH HAy4HOTO
YpPaBHEHUSI. IIepemennsle. JlonycTumele CHUMBOJIMKOHU, IPUMEHSATH €€ B IIpoLiecce [IO3HAHUS
BbIpaxeHus 3HAUYEHMS IEPEMEHHBIX. OcBOeHUs yuyeOHoro Matepuaina. Haxoauts I'paxxnanckoe u
IIpeoGpa3oBaHue BbIPasKCHHUIA ®opmyisl. [IpeobpazoBanue 3HAYCHUS OYKBEHHBIX BBIPAXKCHHUH MTPU JTyXOBHO-
VpaBHEHHUS C OLHON EPEMEHHOI OYKBEHHBIX BBIPa)KEHUH, 3aJJaHHBIX 3HAYEHUSX OYKB; BBIIIOJIHATD HPaBCTBEHHOE
CTaTHCTHYCCKUE XApAKTEPHCTHKH packpbITHE CKOOOK U TIPUBEJICHUE | BBIYUCIICHUS 110 (popmynaM. BeIOTHSTS BOCIIMTaHUE
KonTtponbHast paGora Ne 1 MOJIOOHBIX CIIaraeMbIX. peoOpa3oBaHus 1IEIOr0 BEIPAKECHHUS B [TarpuoTnueckoe
110 Teme «Bripaxkerns. ToxKIeCTBa. VYpaBHeHHUe, ITpaBuia MHOTO4WICH MPUBEICHUEM MTOJOOHBIX BOCIIMTaHUE
YV paBHEHHUSI». npeoOpa3oBaHus ypaBHEHUS, CJIaraeMbIX, PaCKPBITUEM CKOOOK. DCTEeTUYECKOe
PaBHOCUJILHOCTh YPaBHEHUMU. Pemars nuHelHOE ypaBHEHHUE C OJHOM BOCIIUTAHUE
JIuneliHOE ypaBHEHUE C OJHOMN MIEpPEMEHHOM, PUMEHSIS MMPABUJIA IEPEXOAA OT Tpynosoe
MEPEMEHHOM, PEIICHUE JUHEUHBIX | UICXOJIHOTO YPABHEHUS K PAaBHOCHIBHOMY €MY BOCIIUTaHUE
ypaBHeHUH. Pelienue 3a1ay ¢ 6onee mpocroro Buaa. [IpoBepsTs, aBisercs au
ITOMOIIIBIO YPABHEHMIA. KOHKPETHOE YMCJIO KOPHEM YPaBHEHMS.
Craructuueckue xapakrepucTuk | COCTaBIATh M peliaTh YPaBHEHHE I10 YCIOBUIO
3a/1auu, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y ITOJTYYEHHBIN pe3yapTaT
Koopannartsl u rpaguxu. 15 | Koopaunara TOYKH Ha IPSIMOM. N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOUKH, | DKOJOTHYECKOe
DyHKIUH. UucnoBble TPOMEKYTKH. COOTBETCTBYIOIIHNE 33JaHHBIM KOOPJUHATAM, BOCIIUTaHUE
DYHKIIUU U UX TpadUKH. Paccrosinue mexny nByms JIy4H, OTPE3KH, HHTEPBAJIbI; 3aMIMCHIBATh UX HA I'paxxnanckoe u
Jluneitnas pyHKIMS TOYKAMH KOOPJIWHATHON MpSAMOK. | anreOpanyeckoMm si3bike. OT™MedaTh B JIyXOBHO-
KonTponbnas padota Ne 2 [IpssMoyronpHas cucreMa KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM | HPAaBCTBEHHOE
1o Teme «OyHKIUNY. KOOpJMHAT Ha TJIOCKOCTH. KOOpJMHATAM; CTPOUTH TpadUKU HECIOKHBIX BOCIIUTaHUE
[Tpumepst rpadukoB, 3aTaHHBIX 3aBUCUMOCTEH, 3aJaHHBIX (hOpMYyTIaMH, B TOM Tpynosoe
dbopmynamu. Utenue rpaguxon YHCIie C MOMOIIBI0 U(POBBIX Ta0OPATOPHIA. BOCIIUTaHUE

peanbHbIX 3aBUCUMOCTEH.
ITonsarue gpynkuu. ['papux

[TpuMeHsITh, U3y4aTh MPEUMYIIECTBA,
UHTEPHPETHPOBATH TpaPHUUECKHil criocod
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¢bynkuun. CBoiicTBa QyHKITHIA.
Jluneitnas pynkuus. [loctpoenue
rpaduka TUHEHHON (YHKIIUH.

I'padux pyHKIUN y =| X |

MpEeJICTaBICHUS] U aHAIM3a Pa3HOOOpa3HOi
XKU3HEHHOH nHpopmannu. OcBauBaTh MOHATHE
GbyHKIMH, OBIaAeBaTh (YHKIIMOHATLHON
TEpMUHOJIOrUEN. Pacrio3HaBaTh JIMHEHHYIO
¢byakuuo y = kx + b, onuceiBath €€ cBOWCTBA B
3aBUCUMOCTH OT 3HaueHHH K03 PuumenTon k u
b. Ctpouts rpaduku JUHEHHON (HYHKIIHH,
¢ynkuuu y =| x |. Mcnons3oBaTth tuppoBbie
pecypcbl it HocTpoeHus rpadukoB GyHKIUN U
W3y4eHUs UX CBOMCTB. IIpuBOINUTE pUMeEpHI
JTUHEHHBIX 3aBUCMOCTEH B peaibHBIX
nporeccax 1 SBICHUSAX

Yuciaa 1 BLIYUCJIEHHUS.
Panuonaanubie yncjaa. CreneHnb
¢ HATYPAJIbHBIM II0OKA3aTeJIeM.
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Yucna v BEIYUCICHHUS.
PannonanasHbIE YKCIa.

Crenenb u €€ cBOMCTBA
OnHOYJIEHBI

AJIMUHHCTpATUBHAs] KOHTPOJIbHAS
pabota Ne 3

[ToHsATHE palMOHAILHOTO YUCIA.
Apudmernueckue neiicTBus ¢
palnMoHAIbHBIMU YUCIIAMH.
CpaBHeHue, ynopsi04MBaHue
panmoHanbHbIX yrcen. CTeneHs ¢
HATYpPaJbHBIM ITOKA3aTEIIEM.
Perienne 0CHOBHBIX 3a/1a4 Ha
JpOoOH, IPOLIEHTHI U3 PeaIbHOU
npakTtuku. [lpusHaku genumocty,
pa3oKeHUsT Ha MHOYKUTEIH
HaTypaJbHbIX yKcel. PeanbHble
3aBucuMocTu. lpsamas u
oOpaTHast MPONOPLOHAIBHOCTH

CucreMaTu3upoBath U 00Oramarh 3HaHUs 00
OOBIKHOBEHHBIX U JACCITHYHBIX APOOSIX.
CpaBHUBATH U YIIOPAIOUYUBATH JPOOH,
npeoOpa3oBbIBas MPU HEOOXOAUMOCTH
JECSATHUYHBIE TPOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTHU B
OECKOHEYHYIO JECATHUHYIO Apo0b. [IpuMeHaTs
Pa3HOO0Opa3HbIE CIIOCOOBI U TPUEMBI
BBIUMCJICHHSI 3HAUEHUN APOOHBIX BBIPAXKEHHH,
CoJIepIKaNIuX OOBIKHOBEHHBIC U JICCATUIHBIC
JIpoOu: 3aMEHATh MPU HEOOXOAUMOCTH
JECSTUYHYIO 1p00b OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECSITHYHOM, TPUBOIUTH
BbIpaXkeHHE K opme, Hanbosnee yao0Ho! 1is
BBIUMCJICHH, TPE0Opa30BLIBAThH IPOOHBIE
BBIPKCHHS HA YMHOXXEHUE H JICIICHHC
JECATUYHBIX JpOo0Oeii K NEHCTBUAM C LIETBIMU
guciiaMu. [IpuBOANTE YUCIIOBBIC U OYKBECHHBIC
MPUMEPHI CTENIEHH ¢ HATYPaJIbHBIM
MoKasareseM, OOBSACHSST 3HAYCHUS OCHOBAHUS
CTETICHH U TTOKAa3aTeNsl CTeNEeHU, HAXOIUTh
3HAYCHMsI CTETICHEH BUa a n (a — 1ro0oe

Llennoctr Hay4HOTO
MMO3HAHUS
[Tatpuotryeckoe
BOCHHUTAaHHE
Tpynosoe
BOCHHUTAaHHE
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paloHaIbHOE YHCIIO, N — HATYPaJIbHOE YHUCIIO).
[ToHnMaTh CMBICH 3aMUCH OOJBIINX YHCET C
MOMOMUIBIO AECATUYHBIX Ipo0eil U cTeneHei
guciaa 10, npuMeHATh UX B PEATIbHBIX
cutyauusx. [I[pumMeHsTh NpU3HAKK JEITUMOCTH,
pa3IoKEeHUs] HA MHOXXHUTEIH HATYPaIbHBIX
yucen. Pemats 3a71aun Ha 4acTH, POLICHTHI,
MPOTMOPIMH, HAa HAXOXKACHUE IpoOH (IIPOLICHTA)
OT BEJTMYMHBI ¥ BEJIMYHUHBI 110 €€ Tpoou
(mporeHTy), Apodu (TIPOIeHTA), KOTOPBIN
COCTaBIISICT OJIHA BEIMYMHA OT JAPYTOM.
[TpuBOANTH, pa3bupaTh, OLIEHUBATH PA3INIHbIC
pelleHus, 3alUCH PEeUIeHU TEeKCTOBBIX 3a/1au.
Pacrnio3HaBath 1 O0BSICHATH, OMUPASCh HA
ompezeNneHus, IPIMO MPONOPIIUOHATbHBIC U
00paTHO MPONOPIHOHATIFHBIE 3aBUCHMOCTH
MEXy BEJIMYMHAMHU; IPUBOAUTH IPUMEPHI ITUX
3aBHCUMOCTEH U3 PeaIbHOTO MHUPa, U3 APYTHX
y4eOHBIX IpeMeToB. Permars npakTuko-
OpPUEHTHPOBAHHbIE 3a/1a41 Ha IpOOU, TPOLIEHTHI,
IPSIMYIO 1 00paTHYIO MPOMOPIIHOHATEHOCTH,
IPONOPLUUHU

MHuoro4JeHbl
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CymMa 1 pa3HOCTb MHOTOWJIEHOB
[IpousBenenue onHoUNIEHA U
MHOTrOYJIEHA

[Ipoun3BeneHrie MHOTO4JIEHOB
KontponbHas padora Ne 4 o teme
«MHOro4IEHBI».

Mmuorouiiensl. CioKeHHne,
BBIYMTaHUE, YMHOXKEHUE
MHorouieHoB. [IpousBenenue
OJHOYJICHA M MHOTOYJICHA
[Ipoun3BeneHre MHOTOUJIEHOB

BeinonuaTe npeoOpa3oBaHus LIET0T0
BBIPQXEHUS] B MHOTOWIEH MTPUBEACHUEM
NOJOOHBIX CIaraeMblX, PAaCKpPbHITHEM CKOOOK.
3anuchIBaTh MHOTOWIEH B CTaHAAPTHOM BHUJIE,
OIPEAEIATh CTENIEHb MHOTOWIEHA. BBIIOIHATE
CJIOKEHHE U BbIUYUTAHHE MHOTOUJIECHOB,
YMHOXEHHUE OJHOWIEHA HA MHOTOWIEH U
MHOTOYJIEeHa Ha MHOTO4JIEH. BBIONHATE
pa3iI0KeHNE MHOTOWIEHOB HA MHOXKHTEH,
HCIIOJIb3YS BEIHECEHNE MHOKHUTEIS 38 CKOOKU U
croco0 rpynnupoBku. [IpuMeHsaTh neiicTBus ¢
MHOTOYJICHAMH TIPU PEHICHUH Pa3HOOO0Pa3HBIX

I'paxxnanckoe u
JTyXOBHO-
HPaBCTBEHHOE
BOCIIMTaHUE
OcTeTHdecKoe
BOCITMTAHUE
DKOJIOTHYECKOE
BOCITMTAHUE
Tpynosoe
BOCITMTAHUE
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3a[a4, B YACTHOCTH IIPU PELICHUH TEKCTOBBIX
3a/1a4 C [IOMOLIBIO YPABHEHUH.

DopMyJIbI COKPALIEHHOT O 18 | Jloxa3bIBaTh CIpaBEIMBOCTh BhINOTHATE YMHOKEHUE OJTHOYJIEHA HA LlenHOCTH Hay4yHOTO
YMHOKECHHUSA (bopMyI1 COKpaIIEHHOTO MHOT'OYJIEH U MHOTO4JIEHA HA MHOTOYJICH, IO3HAHU
KBaznpaT cymMmBl 1 kBajgpar YMHOKEHUS, IPUMEHSATh UX B IPUMEHATH (HOPMYITBI KBapaTa CyMMBI H [Tatpuotuueckoe
pa3HOCTH peoOpa3oBaHUAX LENbIX KBazpaTa pa3HOCTH. OCYyIIECTBIIATh Pa3I0kKEHUE | BOCIIUTAHUE
Pasnocts kBagparoB. Cymma u BBIPAKEHUI B MHOTOWIEHBI, a MHOT'OYJIEHOB Ha MHOKUTENH MyTEM BbIHECEHUS | ['pakiaHCKOE U
pa3HOCTh KyOOB TaKKe JJIs Pa3I0KCHUS 3a CKOOKH OOIIEero MHOXKUTEIS, IPUMEHEHUs JyXOBHO-
IIpeobOpazoBaHue HeabIx MHOT'O4JIEHOB Ha MHOKUTEJH. (bopMyIBI pa3HOCTH KBAAPaTOB, (PopmMy HPABCTBEHHOE
BBIPAKCHUM Hcnonp30Bath pasnuyuHble COKpALEHHOT0 YMHOXEHUS. [IpumensaTs BOCIIMTAHHE
KonTpoabHnas padora Ne 5 o teme peoOpa30BaHUs LENIbIX IpeoOpa3oBaHre MHOTOUIEHOB I PEILICHUS TpynoBoe
«DopMyIIbl COKPaLIEHHOTIO BBIPAXEHU NIPU PELICHUH pa3IM4YHBIX 334 U3 MATEMaTHUKU, CMEKHBIX BOCIIMTAHHE
YMHOXEHUSI». YPaBHEHHUH, JOKA3aTEIbCTBE IIPEIMETOB, U3 peaIbHON MPAKTUKHU.

TOKJIECTB, B 3371a4ax Ha 3HAKOMUTBHCA C UCTOPUEN Pa3BUTUS MAaTEMATUKHU

JIeJIMMOCTb, B BBIYUCIICHUU

3HAYEHUIN HEKOTOPBIX BBIPAKEHUI

C MMOMOUIBIO KAJIbKYJISTOPA.
Cucrembl THHEHHBIX YPABHCHUH 14 | JIuneitHOE ypaBHEHUE C IBYMS [TonGupats mpuMepsl nap Yuced, ABISAIOIMUXCS | DCTeTHYECKoe
JIMHEHHbIE ypaBHEHUS C ABYMS MIEPEMEHHBIMH U €ro rpaduk. pelIeHrneM JIMHEHHOTO YPaBHEHUS C IBYMsI BOCIUTAHHE
MepeMEHHBIMH H HX CHCTEMBI Cucrema 1ByX JTUHEHHBIX nepeMeHHbIMU. CTPOUTH B KOOPAMHATHON DKOJI0TH4ecKoe

YpaBHEHUH C IBYMs IJIOCKOCTH rpadUK JIMHEHHOTO YPaBHEHHUSI C BOCIIUTAHHE

Pemenue cucrem TMHENHBIX
ypaBHEHUH

nepeMeHHbIMH. OTIpenensTs,
SIBJIIETCS JIU MTapa yuce
pELIEHNEM JAaHHOTO YPaBHEHUS C
IByMs iepeMeHHbIMU. Haxoautp
nyTéM nepebopa Lemble pereHus
JUHENHOr0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

JIBYMsI IEPEMEHHBIMHU; MTOJIB3YSICh IPauKOM,
MIPUBOAUTH IPUMEPHI PEIIECHUS YPABHEHUS.
Haxonuts penieHue CUCTEMBI IBYX JIMHEWHBIX
ypaBHEHUH ¢ IByMs niepeMeHHbIMH. COCTaBIIATh
U pPellIaTh YPABHEHUE WU CUCTEMY YPaBHEHUU
10 YCJIOBHIO 33/1a41, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
ITOJIYYEHHBIN pe3ybTaT
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IloBTOpEHUE 7 | IlloBTOpeHue Br16upaTh, npuMeHSITh OLIEHUBATH CIIOCOObI [leHHOCTH HAy4HOTO
OCHOBHBIX IIOHATUH CPAaBHEHMSI YUCEJl, BBIYUCIICHUH, HO3HAHUS
DopmyJibl COKPALLIEHHOTO . .
YMHOKEHHs U METOJIOB Kypca peoOpa3oBaHUil BBIpaXKEHUH, pelIeHus [TaTpuoTnueckoe
o 7 kiacca, 00001IeHNe ypaBHeHUU. OCYILIECTBIATh CAMOKOHTPOJIb BOCIIUTAHUE
[IpeobpazoBanue BeIpaxeHUH N N -
— 3HAHUU BBITIOJIHSEMBIX JIEUCTBUN U CAaMOIIPOBEPKY ['paxknanckoe u
pe3ynbTaTa BRIUMCICHUN, TPeoOpa3oBaHu, JIYXOBHO-
YpaBHEHUS U UX CUCTEMBI. . .
noctpoeHuil. Pemarte 3aaun u3 peanbHOR HPAaBCTBEHHOE
HroroBast KoHTpobHas paboTa Ne
6 JKU3HU, IPUMEHATh MaTEMATUYECKUE 3HAHUS Ui | BOCIIUTAHUE
eIIeHUs 3a]a4 U3 ux npeameroB. Pemate | DcTeTnueckoe
HToroBoe noBTOpEeHME P A APYT peld
TEKCTOBBIE 3a/1a4H, CPaBHUBATh, BBIOUPATH BOCIIUTAHUE
CIOCOOBI pelIeH s 3a1a9u TpynoBoe
BOCIIMUTAHUE
OBUIEE KOJIMYECTBO 102 KonTpoabubix pabot - 6
8 KUIACC
PaumnonanbHbie 1poon 23 | Anrebpaunueckast 1po0b. 3anuchIBaTh alreOpanuecKue BbIpaKEHUS. LlenHocTH Hay4yHOTrO
JlomycTuMble 3HAaYEHUS Haxonuts obnacts onpeneneHus MO3HAHUS
PanponanbHeie 1podu 1 X IIEPEMEHHBIX, BXOISIIUX B PalMOHAIBHOTO BBIpAKEHUs. BBITONHAT [TarpuoTnueckoe
CBOHCTBA anreOpandecKre BbIpaXKEHUsI. YHCJIOBBIE NIOJICTAHOBKY M BBIYMCIIATH 3HAUYEHUE | BOCIIUTAHUE
CymMa 1 pasHOCTB Jpobeit OcCHOBHOE CBOMCTBO JpoOu, B TOM YHCIIE C TIOMOIIBIO KanbKynsaTopa. | ['paxkmanckoe u
Hpoussesienne 1 4acTHOE Apodei anreOpandeckoit 1pooH. ®opMyIHpOBaTH OCHOBHOE CBOWCTBO IyXOBHO-
K Coxkpaienue apobeit. Crnoxxkenue, | anreOpandeckoi ApoOH ¥ MPUMEHSTH €ro JJIs HPaBCTBEHHOE
OyHKIMA Yy = X U e€ rpapuk BBIYATAHUE, YMHOKEHUE U npeoOpa3oBaHus ApoOeil. BeImomHATh 1eficTBUS | BOCIUTAaHUE
KonTpomabHnas padora Ne 1 o teme JielieHne anredpandeckux Apooei. | ¢ anredpandyeckumu apoosmu. [lpumensats TpynoBoe
«Anrebpaunueckas 1po0b. IIpeoOpa3oBaHue BBIpAKEHUIH, npeoOpa30BaHus BBIPAKEHUH IS peLIeHus BOCIIMTAHHE
[IpousBenenue u yactHoe Apodeii» coJieprKalluX anredpandeckue 3aj1a4. BeipaxkaTh nepeMeHHble U3 Gpopmyin
apo0u. (pusnueckux, reoOMETPUYECKHX, OMUCHIBAOIINX
K OBITOBBIE CUTYAIIHH)
Oyukms y = X u e€ rpadux
KBaaparHsie kopHn 19 | KBagpaTHblif KOpeHb U3 YKCIA. @opMyIHpOBaTh ONPENEIEHUE KBAIPATHOTO DcTeTnyecKoe
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JleficTBUTEIbHBIC YKCIIa
Apudmernueckuii KBaapaTHbIHI
KOpEHb

CgoiicTBa apuMeTHIECKOro
KBaJJpaTHOI'O KOPHS
[IpuMeHeHnE CBOWCTB
apru(MeTHUECKOro KBaJpaTHOro
KOPHSL.

Oynkius y = \x 1 eé rpaduk

[TonsiTre 06 uppalMOHATIEHOM
yucie. JlecaTuunbie
MPUOIMHKEHUS UPPALMOHATIBHBIX
yuces. JleicTBUTENbHBIE YUCIA.
CpaBHEHME 1€HCTBUTEIBHBIX
yucenl. YpaBHEHHE BUA X 2=a,
CaoiicTBa apupMETHICCKUX
KBaJPaTHBIX KOPHEH.
[Ipeobpa3oBaHue YHCTOBBIX

KOPHSI U3 YuCIa, apuMEeTUUECKOTO
KBaJpaTHOIr0 KOpHs. [IpumMeHsTh onepanuio
M3BJICYCHUS] KBAJPATHOTO KOPHS U3 YHCIa,
UCTIOJIB3YS MPU HEOOXOIUMOCTH KaJIbKYJISATOP.
OueHuBaTh KBapaTHbIE KOPHH LIETBIMU
YHUCIAMU U IECITUYHBIME IpoOsiMu. CpaBHUBATH
U YIIOPSAI0YMBATH PALIUOHAIBHBIE U
MpPpaLMOHATIbHBIE YKCIIA, 3AIIMCAHHbIE C
MOMOIIBIO KBaJIpaTHBIX KOpHEe. MccnenoBarh

BOCIIUTaHUE
DKOJIOTHYECKOE
BOCIIMUTaHUE
I'paxxnanckoe u
JyXOBHO-
HPaBCTBEHHOE
BOCIIMUTaHUE
LlenHoCcTH Hay4HOrO
MO3HAHUS

AJMUHUCTpAaTUBHAs KOHTPOJIbHAS BBIPAKECHUH, COAEPIKALLUX YpaBHEHHUE X 2 = a, HAXOJUTh TOUYHbIE U Tpynosoe
pabora KBaJIpaTHbIE KOPHHU. npubimxEHHbBIe KOpHU 1pH a > 0. MccnenoBars | BocnUTaHue
OyHKIUA y = \x 1t eé rpaduk, CBOMCTBA KBAJPATHBIX KOPHEU, IIPOBOAS
[Toctpoenue rpaduka QyHKIMH, | YUCIOBBIE SKCIIEPUMEHTHI C UCIOIb30BAHUEM
coJiepKalliei KBaJpaTHbIM KOPEHb | KaJIbKyJATOpa (KoMibioTepa). JJoka3siBaTh
CBOWCTBA apU(PMETUUECKUX KBAJAPATHBIX
KOpHEW; MPUMEHSATH UX JJIs IpeoOpa3oBaHus
BbIpa)keHUI. BbIMONMHATE peoOpa3oBaHus
BBIPAKECHMM, COLAEP/KAIUX KBAJPATHBIE KOPHH.
BeIpaxxaTs epeMeHHBIE U3 T€OMETPUYECKUX U
¢uzndeckux Gopmyi. Beruucasats 3HaueHUs
BBIPAKEHUM, COAEPKAIUX KBAIpaTHbIE KOPHH,
UCTIOJb3Ys MPU HEOOXOTUMOCTH KaJIbKYJISATOP.
BbinonHATb NOCTpOEHME rpaduka QyHKINH,
COJIepKaIIe KBaIpaTHBIM KOPEHb
KBanparHusie ypaBHeHHs. 21 | KBagpaTHOe ypaBHEHHE. Pacnio3naBaTe KBaJpaTHBIE YpaBHEHHUS. [TarpuoTnueckoe
KBagpaTHblii Tpéx4iieH Henomnnoe xBagparHoe 3anuceiBaTh GOPMYILYy KOPHEH KBaJpaTHOTO BOCIIMTAHHE
KBa/ipaTHOE ypaBHEHHE U €ro ypaBHeHHe. PopMyiia KOpHEH YPAaBHEHHS, PEIIATE KBAJPATHEIC YPABHCHHS — I'paxxnanckoe n
KOpH. KBaJIpaTHOT'O YPaBHEHUS. IIOJIHBIE U HenouHble. [IpoBoauTs NpOCTEHIAE | XyXOBHO-
JIpoGHbIE PAIHOHATEHEIE Teopema ]%HeTa. Pemrenne MCCJIEI0BAHMS KBAIPpAaTHBIX ypaBHEHUM. PemaTe | HpaBCTBEHHOE
ypaBHEHHS. YPaBHEHHH, CBOIAIMXCA K YPaBHEHH, CBOAAIIMECS K KBaJPaTHBIM, C BOCITUTAHUE
Kontponsras paota Ne 3 1o Teme kBagpatHbIM. [Ipocrelimue MOMOMUIBIO TPe0Opa3oBaHUil U 3aMEHON Tpynosoe
IpoOHOpaIOHAIbHbIE nepeMeHHoil. Habmoaate 1 aHanu3upoBaTh BOCIIUTAHHE

«KBaapaTHble ypaBHEHUS»
KonTponbnas pabota Ne 4 o reme
«/IpoOHO- panmoHanbHbIe

ypaBHeHUs. Penienne TeKCTOBBIX
3a7a4 C MOMOIIBIO KBAJIPATHBIX

CBA3b MEXIY KOPHIMH U KO3 HULIEeHTaMI
KBaJIpaTHOTrO ypaBHeHuUsi. DopmynupoBarthb
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YPaBHEHHU» YPaBHEHMM TeopeMy Buera, a Takxke oOpatHyo - TEOpeMy,
KBagpartsslii TpEXUiIeH. IPUMEHATH OTH TEOPEMBI JUIS PEIICHUS 3a1a4.
Pa3noxxeHne kBaxpaTHOrO Pemiate TekcTOBBIE 331241 aNreOpanyecKum
TPEXUYICHA HA MHOKUTEIH Croco0OM: EPEXOAUTH OT CIIOBECHOM
(OpMyYIHPOBKH YCIOBHS 33aJa4u K
anreOpandeckoi MOJETH IMyTEM COCTaBIICHUS
YPaBHEHHS; PEIIaTh COCTABICHHOE YPAaBHEHUE;
UHTEPIPETUPOBATH PE3YJIbTAT.
PacniosnaBaTh KBaJpaTHBIN TPEXUWIEH,
YCTaHaBJIMBATh BO3MOKHOCTb €0 Pa3I0kKeHUs
Ha MHOXUTENIN. PackianbiBaTh HA MHOXKHTEIU
KBaJIpaTHbIN TPEXUIIEH C HEOTPULATEIbHBIM
JUCKPUMHUHAHTOM
3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS AJIreOphl
HepasencrBa 20 | YucnoBble HEpaBEHCTBA U UX ®opMynMpOBaTh CBOWCTBA YHCIOBBIX DKOJI0ru4ecKkoe
UHCIIOBbIC HEPABEHCTBA U KX cBoyicTBa. HepaBeHCTBO ¢ OHOM | HEPABEHCTB, WIIJIIOCTPUPOBATH UX Ha BOCIIUTaHHUE
CBOCTBA nepeMeHHo!. JIuneinsle KOOpJAUHATHOM NPSAMOH, TOKa3bIBaTh IlenHOCTH Hay4yHOTO
HepaBeHCTBa ¢ OHOI IEPEeMEHHOM HEPaBEHCTBA C OJJHOM anreOpanyecku. IIpumensaTs cBOKCTBA IIO3HAHUS
U WX CHCTEMEL IIEPEMEHHON U UX PELICHHUE. HEPABEHCTB B XOJI€ pelIeHus 3a1a4. Pemare Tpynosoe
KontponbHast paGora Ne 5 110 Teme CucreMbl TMHEMHBIX HEPABEHCTB | JIMHEWHbIE HEPABEHCTBA C OJAHON IIEPEMEHHOM, BOCIIUTaHUE
«HepaBeHcTBa ¢ 01HOI C OJIHOM NTEPEMEHHOM U UX n300pakaTh pelleHre HepaBEeHCTBA Ha YUCIIOBOM
TIePEMEHHO» pemenue. M300paxxenue pemenns | npsAMoil. Pemars cucTeMbl TMHEHHBIX
JIMHEIHOIO HEPABEHCTBA U UX HEPaBEHCTB, U300paXkaTh pelIeHHE CUCTEMBI
CHUCTEM Ha YKCIIOBOM IPSIMOM HEPaBEHCTB HA YUCJIOBOW NPSIMOU
Crenensb ¢ HeIbIM OKA3aTeJIeM. 11 | CreneHs ¢ 1eIBIM IIOKA3aTENEM. dopMynMpoBaTh ONPENEIEHUE CTENEHN ¢ LenbiM | [larpuornyeckoe
DyHKIMHU. DJIeMEHTbI CTATUKH CrannapTHas 3alMCh YHUCIA. nokasareneM. [IpeacraBisaTs 3anuch OOIBIINX U | BOCIIMTaHUE
CreneHs ¢ 1eIbIM [T0Ka3aTeIEM U Pazmeps! 00beKTOB MaJlbIX YUCEIl B CTaHAapTHOM Buae. CpaBHMBaTh | I'pakaHCKOE U
e€ CBOCTBA OKpY’Karoliero mupa (ot Ylclla U BEJIMYMHBI, 3aIIUCAHHBIE C JTyXOBHO-
DyHKIMH. AJIEMEHTAPHBIX YaCTHI] JI0 ucnosap3oBanueM crenenu 10. Mcnons3zoBaTh HPaBCTBEHHOE
ONEMEHTBI CTATUCTUKH KOCMHYECKHX O0BEKTOB), 3aIlUCh YUCENl B CTAaHAAPTHOM BUJE JUIA BOCIIUTaHHE

JUINTEIBHOCTH TIPOLIECCOB B
oKpy»aromeM mupe. CoiicTBa
CTETEHH C LIEJIBIM I10Ka3aTEIIEM.
QDYHKIINN, ONUCHIBAKOIINE

BBIPA)KEHUS pa3MepOB 0OBbEKTOB, [UIUTEIBHOCTH
MPOIIECCOB B OKPYKAIOIIEM MHUDE.
dopMynupoBaTh, 3aMUCHIBATH B CHUMBOJINYECKOM
dbopmMe 1 WILTFOCTPUPOBATH IPUMEPAMHU
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MPSAMYIO U 00paTHYIO
MPONOPIMOHATIEHBIE
3aBUCHUMOCTH, UX TpapuKu.
I'paduk GpyHKIHKA Y = X
d)yHKuHHy=X2,y:X3,y=\/x,
y =|X |; rpaduueckoe pemeHue
YpPaBHEHUH U CUCTEM ypaBHEHHI
DJIEMEHTBI CTAaTUCTUKU

CBOMCTBA CTENEHU C LIEJIbIM IIOKA3aTEJIEM.
IIpuMeHATH CBOMCTBA CTEIICHU IS
peoOpa30BaHus BBIPAKEHUM, COJepKALIIX
CTENEHHU C LEJIbIM I0Ka3aTeeM. BoInonHsTh
JICHCTBUS C YUCIIAMH, 3allMCAaHHBIMU B
CTaH/IapTHOM BUJE (YMHOXEHUE, EJICHNUE,
BO3BE/ICHUE B CTEIIEHb)

Pacrnio3HaBath BUIbI U3Y49aeMbIX (DYHKITHIA.
IToxa3bIBaTh CXEMaTUYECKH MOJIOKEHUE HA
KOOPJAWHATHOH MJIOCKOCTU TPaPuKOB (HyHKIIHIA
BHAA: y=X2,y=X>, y=\x,y=|x|.
[IpuBOAUTE IPUMEPHI PENIPE3CHTATUBHOMN U
HEepenpe3eHTaTUBHOM BbIOOpKH. M3BIEeKaTh
UHPOpPMALHIO U3 TaOIHI YaCTOT U
OpraHU30BbIBaTh MH(OPMAIMIO B BUJIE TaOJIUIL
4acTOT, CTPOUTh UHTEPBAJIbHBIN PSII.
Hcnonp30BaTh HarIsAqHOE IIPEACTABICHUE
CTaTUCTHYECKONW MHPOPMALIUHU B BHJIE
CTOJI0YATHIX M KPYTOBBIX AMArpaMM, MOJUTOHOB,
THUCTOIPaMM.

IToBTOpEeHnE 8 | IloBTOpeHue BeiOupare, mnpuUMeEHSATb, OLEHMBATh cIocoObl | LleHHoCcTH HaydyHOTO
Pannonanenbie 1po6u. CreneHs ¢ OCHOBHBIX OHATUN U CpaBHEHHUS YHCell, BBIUMCJICHUH, | O3HAHUSA
LIEJIBIM TTOKa3aTeNIeM METOJIOB KypcoB 7 1 8 npeoOpa3oBaHuit BBIPAXKCHUH, pewmenus | [larpuornyeckoe
KBanpaTtHbie kopHH KJIaccoB, 0000111eHNEe ypaBHeHHH.  OCyIIECTBIATh  CaMOKOHTPOJb | BOCIUTAHUE
KBanpatnbie ypaBHEHHS 3HAHUU BBIMIOJIHSIEMBIX ~ J€HCTBUA U caMmompoBepky | ['paxxnanckoe u
Hepasenctpa pesynbpTaTa  BBIYHCICHHM, TpeoOpa3oBaHUM, | TyXOBHO-
HtoroBast koHTpoNbHas paboTa Ne nocTpoeHuid. PemaTe 3amaun W3 peanbHOM | HDAaBCTBEHHOE
6 KU3HH, TIPUMEHSATD BOCITUTaHUE
Hrorosoe nosropeHue OcreTndeckoe
BOCIHTAHUE
OBUIEE KOJIMYECTBO 102 | KoHTpOdbHBIX padoT - 6

17




9 KVIACC

CBoiicTBa pyHKIHIA. 22 UYrenue u nocrpoenue rpapukos | Haxoauts ¢ momomnipio rpaduka GyHKIUN LlenHOCTH HAay4yHOTO
KBaapaTuunas GpyHkuus ¢bynkuuit. [Ipumeps! rpagukos 3HaYEHHUE OJHON U3 PacCMaTPUBACMbIX BEJIMYMH | TO3HAHUS
DyYHKIMU U UX CBOKCTBA (GYHKIUH, OTpaKaronmx 10 3HAYEHUIO Ipyror. B HECTI0KHBIX citydasx [Tarpuotnueckoe
KBanpatublii TpéxuneH peanibHble npouecchl. DyHKIUU, | BbIpakaTh (OPMYIIO 3aBUCUMOCTD MEXTY BOCIIMTAHUE
KonTtponbnast padora Ne 1 o teme ONMCBIBAKOLIUE TIPSIMYIO U BenrurHaMu. ONKCBIBaTh XapaKTep U3MEHEHUS | DCTETHUECKOE
«Dynkuus. KBagparHbrit 00paTHYIO NPONOPLHOHATILHbIE OJIHOI BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHHsI | BOCIIUTAHUE
TPEXUICHY. 3aBHCUMOCTH, UX T'papUKH. npyroii. Pacmo3HaBaTh BHJIBI H3y4aeMbIX LleHHOCTH HAayYHOTO
KBanparuunas ¢pyHkims u eé KBanpatuunas ¢pynkius, eé bynkmit: y = kx, MTO3HAHUS
rpaduk rpaduk u coiictra. [lapabomna, y=kx+b y=kx,y=x%y=x}y=1\x,y=|x | Tpynosoe
Crenennas ¢pyukius. Kopens n-it KOOPJAMHATBI BEPUINHBI |B 3aBUCUMOCTH OT 3HaUCHUHN KOIPPHUIIMEHTOB; BOCIIUTaHUE
CTETICHU 1apaboJibl, 0Ch CHMMETPHH ONMCHIBATh UX CBOMCTBA. Pacno3HaBarb
Kontponbnas pabota Ne 2 o reme napabobl. KBaJIpAaTHUHYIO QYHKIIUIO IO (hopMyIie.
«KBanparnynas ¢pyHKIHI» I'paduxu Gynkmmii: y = kx, [TpuBOIUTE NpUMEpPHI KBAIPaTUYHBIX
y=kx+b,y=kx,y=x2,y=x% | saBucumocreil n3 peanbHoii u3HH, QHU3NKH,
y=\x,y=|x| reoMeTpun. BeIsIBIIATE 1 0060011aTH

0c00eHHOCTH rpadrKa KBaJpaTHUHONW (PYHKIMU

y =ax2 + bx + c¢. Crpouts u n300paxarb

CXEeMaTHUYEeCKH IpaUKH KBaIpaTUIHbIX

¢GyHKIMI, 3a1aHHBIX (OpMyJiaMu BUJa y = ax2 ,

y=ax2+q,y=a(x+p)2,y=ax2+bx +c.

AHaIM3UPOBAThH U TPUMEHSTH CBOICTBA

U3yYEHHBIX (QYHKIMHA I UX TIOCTPOEHUS, B TOM

YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB
YpaBHeHUs] 1 HEPABEHCTBA C 14 | JIuneitHoe ypaBHeHue. Pemenue | OcBauBaTh, 3alIOMUHATh U IPUMEHSTh I'paxxnanckoe u
OJIHO¥ IepeMeHHOo YPaBHEHUH, CBOISALINXCS K rpaduyueckre MeToIbl P PEIICHUH YPAaBHEHUH, | JyXOBHO-
VYpaBHeHUs ¢ OJTHON TIEpEMEHHOM 8 | nuueitnbM. KBagpaTHoe HEpaBEHCTB U UX cUcTeM. Pacrio3HaBath 1iefible | HPAaBCTBEHHOE
HepaBeHcTBa ¢ 01HOM EpeMEHHON ypaBHeHue. Pemenue ypaBHeHUH, | 1 1poOHBIC ypaBHEHUS. PemaTs IMHEHbIC 1 BOCIIUTAHUE
KontponbHas padora Ne 3 o teme CBOJIAIIUXCS K KBAJPATHBIM. KBaJpaTHbIC YPABHEHUS, ypaBHEHMUS, DKoJIorn4eckoe
«YpaBHEHUS ¥ HEPABEHCTBA C S | bukBajparHble ypaBHEHUS. CBOJISITIIAECS] K HUM, TIpOCTEHIIIE TpOOHO- BOCIIUTaHHE
OJTHOU TIEpEMEHHOI» [Tpumeps! pemieHus: ypaBHEHU paunoHaigbHbIe ypaBHeHUs. [Ipemiarate Tpynosoe
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TpeThel U YETBEPTOM CTETEHEN
paziioKEeHUEM Ha MHOXKHUTEIIH.
Pemenne npo6HO-paliioHaNbHBIX
ypaBHEHUH. PellleHne TeKCTOBBIX
3a/1a4 anreOpanyecKuM METOIOM.
HucnoBble HEPABEHCTBA U UX
cBoiicTBa. JInHEiHbIE
HEPABEHCTBA C OJIHOU
IIEPEMEHHOM U UX pELICHHE.
Cucrembl TMHEHHBIX HEPABEHCTB
C OJTHOW MEPEMEHHOU U X
pemienue. KBanpaTtHeie
HEPABEHCTBA U UX PEILCHUE.
I'paduueckas mHTEpIIpETAIIS
HEPaBEHCTB U CUCTEM HEPABEHCTB
C IByMsI IEPEMEHHBIMU

BO3MOYKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
3aja4, 00CYKJIaTh MX U PelIaTh TEKCTOBBIC
3aJ]aui pa3HbIMHU CIIOCOOAMHU.

Yurath, 3alIMCHIBAaTh, IIOHUMATh,
MHTEPIPETHPOBATH HEPABEHCTBA; UCIIOIB30BATh
CUMBOJIMKY U TCPMHUHOJIOTUIO. Brimoaaare
npeoOpa3oBaHusl HEPABEHCTB, HCITOJIL30BATh IS
npeoOpa30BaHUs CBOMCTBA YHCIIOBBIX
HepaBeHCTB. Pacro3HaBaTh TMHEWHBIC U
KBaJpaTHbIC HepaBeHCTBA. OcBanBaTh U
NPUMEHSTHh HEPABEHCTBA MTPH PEIICHUN
Pa3jIMYHLBIX 3aJia4d, B TOM YUCJIC IPAKTHKO-
OPUCHTHUPOBAHHBIX

3HaAKOMMTbCS C UCTOPUEN pa3BUTHUS
MaTeMaTHKU

BOCIIUTAaHHUC

Y];)aBHeHI/IH H HEPABCHCTBA €
ABYMS NNIEPEMCHHBIMH.
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YpaBHEHHUS C 1BYyMs IEPEMEHHBIMU
U UX CUCTEMBbI

HepasencrBa ¢ n1Byms
NEPEMEHHBIMU U UX CHCTEMBI.
KonTpoabHnas padora Ne 4 o teme
«YpaBHEHUS M HEPABEHCTBA C
JIBYMs IIEPEMEHHBIMI)

YpaBHEHHE ¢ IByMS
MEPEMEHHBIMH U €T0 IpaduK.
Cucrema 1ByX JTUHEHHBIX
YPaBHEHHUH C IByMs
IIEPEMEHHBIMU U €€ pELICHHUE.
Pemenue cucrem nByx
YpPaBHEHUM, OJHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOU
crenenu. ['papuyeckas
MHTEPIIPETALMS CUCTEMBI
YpPaBHEHUU C IBYMsI
nepeMeHHbIMU. Pelnenune
TEKCTOBBIX 33a4
anreOpandeckuM CrIoCOOOM.
HepaseHctBa ¢ 1By™ms
IIEPEMEHHBIMHU U UX CHCTEMBI.
CucreMbl TMHEHHBIX HEPABEHCTB

OcBauBaTh U NPUMEHATH TPUEMBI PEILICHUS]
CUCTEMBI IBYX JINHENHBIX YPAaBHEHUH C JBYMsI
MIEPEMEHHBIMU U CUCTEMBI ABYX YpaBHEHUII, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIISIETCA
TuHeHHbIM. Vcnonb30BaTh PYHKIIMOHAIBHO-
rpapuyuecKue NpeiCTaBIeHus sl peleHus U
HCCIIE0BAHUS YPABHEHUM U CUCTEM.
AHaIM3UpoBaTh TEKCTHI 33]1a4, PEIIaTh UX
anredpandeckuM crnocoOoM: NepexouTh OT
CJIOBECHOH (pOPMYIMPOBKU yCIOBHUS 3aJjauH K
anreOpanyeckoi MOJEIH IMyTEM COCTaBIICHUS
CUCTEMBI YPaBHEHUH; pelIaTh COCTABIECHHYIO
CUCTEMY ypaBHEHUI; HUHTEPIIPETUPOBATD
pe3ysbTaT. 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKHU

Pemarb nuHEiHBIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,

LlenHocTH Hay4HOrO
MTO3HAHUS
[TarpuoTnueckoe
BOCIIUTaHUE
Tpynosoe
BOCIIUTaHUE
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C OJIHOM IEPEMEHHOM U UX
pemenue. ['padpuyeckas
HWHTEpIpETaIis HEPABESHCTB U
CHUCTEM HEPABEHCTB C JABYMS
MepeMEHHBIMHU

BKJIIOYAIOIIMX KBaJpaTHOE HEPABEHCTBO, U
peliaTh uxX; 00CyX/IaTh MOMy4YEHHBIC PEIICHUSI.
N3o00pakarh penieHne HEPaBEHCTBA U CHCTEMBI
HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3aIIMCHIBATH
pelIeHne ¢ MOMOIIbIO CUMBOJIOB. Pemiarh
KBaJpaTHbIC HEPABEHCTBA, UCIIOJIb3YS
rpaduvecKue mpeacTaBICHHS.

Apudpmernueckasi u
reoMeTprYecKasi NIporpeccuu
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Apudmerndeckas mporpeccus
I'eomeTrpuueckas nporpeccust
KoHntponbnas padora Ne 5 mo teme
«Apudmernueckas u
reoMeTpHUUecKas POrpeccum

[TonsTue yncnosoun
[10CJIEI0BATEIBHOCTH. 3ajaHKe
IIOCJIE0BATEIbHOCTH
PEKyppEeHTHOH (OopMyIIoii u
¢dbopMmyII0# n-To uieHa.
Apudmernaeckas u
reOMETPHUYECKasl IPOrPECCUH.
@opMyIIbI N-TO YJIeHa
apu(pMeTHUECKON 1
Ir€OMETPUYECKON IPOIPECCH,
CYMMBI IIEPBBIX N YICHOB.
N3o0pakeHune 4ieHOB
apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH. JIMHENHBIN 1
9KCIIOHEHIIMAIILHBIA POCT.
Co>xHbBIE ITPOLICHTHI

OcBauBaTh U IPUMEHATH UHJEKCHbBIE
0003Ha4YeHMsI, CTPOUTH PEUEBBIE BHICKA3bIBAHUS
C UCIOJIb30BAaHUEM TEPMUHOJIOIMH, CBI3aHHOU C
IIOHATUEM IT1OCJIEI0BATEIbHOCTH.
AHanu3upoBath (HOpMyIly n-ro 4ieHa
IIOCJIEI0OBATEIbHOCTH WIHA PEKYPPEHTHYIO
dbopMyIy U BEIYUCTATH YJICHBI
IIOCJIEI0BATEIbHOCTEN, 3aJaHHBIX Y TUMU
dopmynaMu. YcraHaBIUBaTh 3aKOHOMEPHOCTb B
ITOCTPOEHNH TOCIIEI0BATEIbHOCTH, €CIIN
BBIIMCAHBI TIEPBHIE HECKOJIBKO €€ YJICHOB.
Pacnio3naBath apudmerndeckyro u
rE€OMETPUUYECKYIO IIPOTPECCUU NPU PA3HBIX
cnocobax 3aganus. Pemars 3amnaun ¢
UCIOJIb30BaHUEM (hOPMYII N-TO UiIeHa
apu(pMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUil, CYMMBI IIEPBBIX N WICHOB.
N300paxaTh 4ieHbl MOCIe10BaTeIbHOCTH
TOYKaMH Ha KOOPJWHATHOM IJIOCKOCTH.
PaccmaTpuBath IpuMepsl IPOLIECCOB U SBJIECHUN
13 peajbHOM KU3HU, WILTIOCTPUPYIOIINE
U3MEHEeHHE B apu(METHUYECKON POrpeccu, B
reOMEeTPUUECKOM Mporpeccuu; n300pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTHU TpaUUEcKu.

DKOIOTrIYECKOe
BOCIIUTAHUE
[Tatpuotnueckoe
BOCIIUTAHUE
Tpynosoe
BOCIIUTAHUE
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Pemiate 3a1aun, CBA3aHHBIE C YMCIOBBIMU
II0CJIEI0BATEIBHOCTSAMY, B TOM YHCJIE 33/1a4U U3
peabHOM JKU3HU C UCIOIb30BAHNEM LIU(DPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJIHIL,
rpapuuecKoro KajabKyJasTopa u T.11.). Permars
3a]1a4M Ha CJIOKHbIE IIPOLIEHTHI, B TOM YHCIIE
3aJjauu U3 peallbHON IPAKTUKU (¢
MCII0JIb30BaHUEM KaJIbKYJIATOPA). 3HAKOMUTHCS
C UCTOpHUEH pa3BUTHUS MAaTEMaTHKU

DJIeMeHTbl KOMOMHATOPUKH U 13 | DneMeHTH KOMOMHATOPHUKH. BoimonHaTe iepedop BceX BO3ZMOXKHBIX LlenHoCTH HAay4yHOTO
TEeOPUH BEePOATHOCTEI. HauanbHble cBeZieHNs U3 TEOPUU | BApPUAHTOB Ul NlepecuéTa 0ObEKTOB U MO3HAHUS
DNeMEHTHl KOMOMHATOPUKH. BEPOATHOCTEM. koMOuHanmii. [I[puMeHsaTh nmpaBuiIo DCTEeTUYECKOe
HauanbHble cBeieHMs U3 TEOpUU KOMOHMHATOPHOTO YMHOXKEHHUS. BOCIIUTaHUE
BEPOSITHOCTEH. Pacnio3naBath 3a/1a4n Ha BBIYHUCIICHUE YUCIIA TpynoBoe
Kontponbnas pabota Ne 6 o reme MIEPECTAaHOBOK, Pa3MELIEHUMN, COUETAaHUN U BOCIIUTaHUE
«I1eMEHThl KOMOMHATOPUKN». IPUMEHSTh COOTBETCTBYIOLINE (POPMYIIBIL.
BbI4ucnsaTh 4acTOTy CIIy4aliHOTO COOBITHS.
OneHuBaTh BEPOSATHOCTD CIIY4alfHOrO COOBITHS C
IIOMOUIBIO YaCTOTHI, YCTAHOBJIEHHOW ONBITHBIM
nyTéM. HaxoauTb BEpoOsSITHOCTh CITy4yaltHOTO
COOBITHS HA OCHOBE KJIACCHUYECKOTO
omnpezeneHus: BeposTHocTU. [IpuBoauTh
IIPUMEPBI JOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHH.
Yucia v BbIYHMCICHHSA. 5 | PanuonanbHble yKCIa, Pa3BuBaTh NpeACTaBIEHUS O YUCIaX: OT DKOJI0ru4ecKoe
JelicTBUTeIbHBIE YU CJIA WppatmonanbHble yucna, MHO’KECTBA HAaTYpaJIbHbIX YHCEJl 10 MHOXKECTBA | BOCIIUTAHUE
KOHEUYHbIE 1 OECKOHEUHbIE JENCTBUTENBHBIX yKcesl. O3HaKOMUTHCS C [TatpuoTnueckoe
NeCSITUUHBIE TPOOH. BO3MO>KHOCTBIO MTPEJICTaBICHUS BOCIHTAHUE
MHOK€eCTBO IEUCTBUTENBHBIX JIeMCTBUTENILHOTO YHCiIa KaK OECKOHEUHOM Tpynosoe
qucel; AeWCTBUTEIbHbIE JECATUYHOM IpoOH, MPUMEHSTH 1€CATUUHbBIE BOCIHTAHUE

Yypciia Kak 0eCKOHEYHEIE
JECATUYHBIC TPOOH.
BzauMmHo ogHO3HAYHOE
COOTBETCTBUE MEKITY

NpUOJIMKEHUS PAMOHAIBHBIX U
MppaluoHaNIbHBIX yncen. M300paxkaTh
JeMCTBUTENbHBIE YHCIIa TOYKAMH KOOPAMHATHOMN
npsiMOM. 3anuchIBaTh, CPAaBHUBATH U
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MHOECTBOM JIEUCTBUTEIBHBIX
YHUCEJ U MHOXKECTBOM TOUEK
KOOPJMHATHOM MPSIMOM.
CpaBHeHHE IEUCTBUTEIBHBIX
qrcel, apupMeTHIecKue
JEUCTBUSA C ICUCTBUTEIbHBIMU
yucnamu. [Ipubnmxénnoe
3HAUYE€HHE BEJIMYMHBI, TOYHOCTD
npubmnkenus. OKpyrieHue
yucen. [Ipukuaka u oneHnka
pe3yabTAaTOB BBIUNCICHUN

YIOPSAAOYUBATh IEHCTBUTEIBHBIC YHACIIA.
BbIIIONHATE, coueTast yCTHbIEC U IMCbMEHHBIE
npuémsl, apupmMeTndecKue A1eUCTBUS C
palMOHAIBHBIMY YMCIIaMU; HAXOIUTh 3HAYCHUS
CTEIECHEH ¢ LEJIBIMU I10Ka3aTeIsIMU U KOPHEH;
BBIYUCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.
ITosryunTs nIpeCcTaBICHUE O 3HAYUMOCTH
JICHCTBUTEIIBHBIX YHCEIl B IIPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA. AHAIIM3UPOBATh U
JIeJ1aTh BbIBOJIbI O TOYHOCTHU HPUOIIHKEHUS
JEHCTBUTEIIBHOTO YKCa IPU PELICHUH 3a1a4.
OKpyriIsTh 1eHCTBUTENIbHBIE YUCIIA, BBIIOIHSTh
IIPUKUAKY PE3yJbTaTa BBIYMCICHUHN, OLEHKY
3HAYEHUH YMCIOBBIX BhIPAXKEHUN. 3HAKOMUTHCS
C UICTOpHEN pa3BUTUSI MATEMAaTHUKHU.

IToBTOpPEHME
HtoroBas KoHTposbHas pabora Ne
7

Hrorosoe nosBropeHue

16

Yucna u BeIYHCICHUS (3aIHCh,
CpaBHEHUE, ICUCTBUSA C
JeMCTBUTEILHBIMU YHCIIAMH,
YHCII0Bas IpsMasi; POLIEHTHI,
OTHOIIECHHUS, TIPOTIOPIINH;
OKpyTJIeHUE, NPUOIHKEHNE,
OIIEHKA; PEIICHNE TEeKCTOBBIX
3a7a4 apu(pMETHYECKUM
CIIoco0om)

Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBanue
anreOpandeckux BhIpaKEHHH,
JIOTTYCTUMBbIE 3HAYEHHUS])

@yHKIMH (IOCTPOEHUE, CBOMCTBA

M3YYEHHBIX (DYHKITHIA;
rpaduueckoe pereHue
YpaBHEHUN U UX CHCTEM)

OnepupoBaTh NOHATUSAMHU: MHOXECTBO,
IIOJIMHO>KECTBO, OIIEPALIUU HaJl MHOKECTBAMU;
HCII0JIb30BaTh IpauiyecKoe MpeICTaBICHUE
MHO’KECTB JJIs1 ONIMCAHUS PEATBHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 APYTrux
y4eOHBIX IPEAMETOB. AKTyaIU3UpPOBaTh
TEPMHUHOJIOTHIO U OCHOBHBIE ICHCTBHS,
CBSI3aHHBIE C YUCJIAMU: HATypaJIbHOE YHUCIIO,
IIPOCTOE ¥ COCTABHOE YUCJIA, IETUMOCTh
HaTypaJIbHBIX YUCEJl, IPU3HAKH I€IUMOCTH,
1€JI0€ YKCII0, MOJYJIb YHCIia, OOBIKHOBEHHAs U
JecaTU4Has ApoOu, CTaHIAapPTHBINA BU YKCHa,
apumMeTHnuecKuil KBaJpaTHbIN KOPEHb.
BhInonHATh AelicTBUA, CPAaBHUBATD U
YIOPSAI0OYMBATh YHUCIIA, IPEACTABIISATH YACIA HA
KOOPJAMHATHOM MPSAMOM, OKPYIJISITh YUCIIA;
BBITNIOJHATH PUKUJIKY U OLIEHKY pe3yJibTaTa
BBIUMCJIEHUN. Pemarh TeKcToBbIE 3a/1a4H
apudMeTHnIecKnM criocooom. Pematp

DCTEeTUYECKOe
BOCIIUTaHUE
DKOJIOTHYECKOE
BOCIIUTaHUE
I'paxxnanckoe u
JTyXOBHO-
HPaBCTBEHHOE
BOCIIUTaHUE
[TarpuoTnueckoe
BOCIIUTaHUE
LlennocTn Hay4yHOTO
MO3HAHUS
Tpynosoe
BOCIIUTAHUE
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IPAaKTUYECKHE 3aJjauul, COJIeprKallie IPOLEHTHI,
JIOJI, YaCTH, BEIPAXKAIOIIUE 3aBUCUMOCTH:
CKOpPOCTb — BpeMsl — PacCTOSIHUE, LIeHa —
KOJINYECTBO — CTOUMOCTB, 00bEM pabOThl —
BpeMsl — IPOU3BOJUTENBHOCTh TPYAA.
Pa36upaTh peanbHble )KU3HEHHBIE CUTYaIUH,
(bopMynHMpOBaTh MX Ha A3bIKE MATEMAaTHKH,
HAXOJUTh pelIeHNe, IPUMEHsISI MAaTeMaTUYECKUNA
anmapar, UHTEpIpeTUPOBATh PE3yJIbTaT.
OnepupoBaTh MOHATUSMH: CTEIICHB C IIEITBIM
rokasaresueM, apu(pMETUIECKHI KBaIpaTHbINA
KOpPEHb, MHOTOWIEH, ajredpandeckas 1poos,
TOKIECTBO. BBINONHATE OCHOBHBIE IeHCTBUSA:
BBITIOJIHATH Pacu€ThI IO (hopMyIaMm,
peoOpa30BbIBaTh LEIbIE,
JIpOOHOpAIIOHAIEHBIC BBIPAKEHUS U
BBIP)KEHUS C KOPHSAMH, pEaln30BbIBATh
pasiiokeHNue MHOTOWICHA HA MHOXKHUTEIH, B TOM
YHCIIe C UCTIONIb30BaHNEM (POPMYII Pa3HOCTH
KBaJ[paTOB U KBajpaTa CyMMbI U Pa3HOCTH;
HAXOJUTh JIONYCTUMBIC 3HAUEHUS TIEPEMEHHBIX
JUIs ApOOHOPaIMOHATIBHBIX BBIPAXKEHUH, KOpHEH.
MopenupoBats ¢ MOMOIbI0 (hopMyIT peanbHbIe
IPOLIECCHI U SIBJICHUS.

OnepupoBaTh NOHATUAMU: QYHKIIHS, TpaduK
GbyHKLINY, HYTH QYHKLIUH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHHMS,
yObIBaHUsA, HAUOOJIbIIIEE U HAMEHBIIIEE
3Ha4YeHUs1 GYHKINU. AHAIU3UPOBATH,
CpaBHUBATh, 00CYK/1aTh CBOWCTBA (PYHKIIHIA,
CTpOUTH UX Tpaduku. OnepupoBaTh MOHITHIMU:
npsMasi IpONOPLUUOHATIBHOCTb, 00OpaTHAas
MPOTIOPIIMOHATIBHOCTD, JTMHEHHAST (D YHKITHS,
KBaJpaTuyHas QyHKIus, napabosa, runepooa.
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Hcnonbk3oBath rpaduku Ui ONIPEaeIIeHUs
CBOIICTB, ITPOLIECCOB U 3aBUCUMOCTEH, [
pelleHus 3aa4 U3 IpYrux y4eOHbIX MPEAMETOB
U peajbHOU XKHU3HU; MOJIEIIMPOBATH C TIOMOIIBIO
rpaduKoOB pealibHbIe MPOLIECCHI U SBICHUS.
Beipaxxats popMyaMu 3aBUCIMOCTH MEXTY
BEJIMYMHAMU.

OBIIEE KOJIMYECTBO

102 | KoHTpOdbHBIX paboT - 6

COI''TACOBAHO
[IpoTokon 3acenanus
METOIMYECKOr0 00ObEeJUHEHHUS
yuuTene MaTeMaTHKU
MAOY COII Ne 61
Ot 29.08. 2023 roga Nel
[TonTopankas HI'

noanuck pyk. MO @O
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COTI'JIACOBAHO
3amMecTuTeNbh TUPEKTOpa
XomytoBa HA
moamucs  DOUO
29.08. 2023 roma
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