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COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (ITO T'OAAM OBYUEHU)

7 KUIIACC

Yucna u eviuucnenun

PanmnonanbHble yncia

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]l OT OAHOM (GopmMbl 3amucu apodel K
npyroi. [loHsiTHE panoOHaIbHOrO YMCia, 3alUCh, CPABHEHUE, YIIOPAIOUYNBAHNUE PALlMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU 4YKMciIaMU. Pemienue 3a1ad u3 peaabHON
NPaKTUKU Ha 4acTu, Ha APOOH.

CreneHb C HaTypalbHBIM IIOKa3aTeleM: OINpeJesieHHe, MpeoOpa3oBaHHE BBIPAKEHUN Ha
OCHOBE OINPEIEICHHUS, 3aI1Ch OOJIBIINX YHUCEL.

[TponeHTsl, 3anKMCh MPOLIEHTOB B BUJE ApOOU U ApoOH B BHJIE NMPOLEHTOB. Tpu OCHOBHBIE
3a/1a4M Ha IIPOLIEHTHI, PELICHHE 3a/1a4 U3 pPealbHON IIPAKTUKHU.

[TpuMeHeHrEe NPU3HAKOB AEIMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIIN HATYpaIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 00paTHast IPOIOPLIHUOHATBHOCTH.

Anzeopauueckue evipasrcenus

IlepeMeHHbBIE, YMCIOBOE 3HAYECHUE BBIPAKECHHUS C MEPEMEHHOW. JlomycThmble 3HAYEHUSA
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX 1y BeJIMYMHAMU B BUJE GopMyIbl. Beraucienus
o opmymnam.

[TpeoOpazoBanue OYKBEHHBIX BBIPAKEHHH, TOKIECTBEHHO PABHBIC BBIPA)XKEHMS, MPaBUIA
peoOpa3oBaHusl CyMM U MPOU3BEIECHUMN, IIPaBUIa PacKpPbITHS CKOOOK M MPUBEICHUS MOJ0OHBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHnbl 1 MHOrowieHsl. CteneHb MHOrouwieHa. ClloKeHHEe, BBIYMTAaHUE, YMHOKEHUE
MHOroujeHoB. DopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHUE, KOpEeHb YpaBHEHHs, IpaBuiIa MpeoOpa3oBaHMs YpaBHEHMs, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOH, YHUCIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO YPABHEHUM.

Jluneiinoe ypasuenue ¢ 06yms nepemennvimi u e2o epagux®. CucremMa aBYX JTHHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

Koopounamut u cpagpuxu. @ynkyuu

Koopannara Toukm Ha npsmoil. UucioBble NpOMEXYyTKH. PaccrosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpssmoyronbHas cuctema koopawHaT, ocu Ox m Oy. AOcrmcca W opAMHATA TOYKHA Ha
KOOpAuHaTHOM miockocTH. Ilpumepsl rpadukoB, 3amaHHBIX (GopMmyiaamu. YUteHue rpadukoB
peaNbHBIX 3aBUCUMOCTEH.

[Monsitue ¢pynxmu. I'paduk Gynkiun. CoiictBa ¢pyHkuumit. Jinneitnas GyHkuus, e€ rpaduxk.
I'padux dpyukuuu Yy = KX + b. I paguueckoe pewrenue nuneiinvlx ypasHenutl u cucmem JUHetHbix
VpaeHeHUIl.

8 KIIACC

Yucna u evluucnenun

KBanpatHslii kopeHb U3 uucna. [lowamue 06 uppayuonanrvHom uucie. [lecamuunvle
npubaudceHus uppayuonatvusix yucen. CBolcTBa apupMETHUECKUX KBaJpPAaTHBIX KOPHEH U HX

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



NpUMEHEHHE K MPeoOpa30oBaHUIO UYUCIIOBBIX BBIPAKEHUI W BBIYMCICHUSAM. /lelicmeumenbHble
yucna.

Crernens ¢ 1e7bIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alnch YKCa.

Anzeopauueckue evipasrcenus

KBazaparHbIi TpEXUIECH; pa3JIOKEHUE KBAJAPATHOIO TPEXUWICHA HA MHOKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO anreOpanyeckod napoou. CrokeHwue,
BBIYUTAHUE, YMHOKEHHE, JIeJIeHUEe ainredpanueckux ApoOeil. PammoHambHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, (opMmyia KOpHEH KBaJpaTHOro YypaBHeHMs. Teopema Buema.
Pemienne ypaBHeHMi, CBOAALIMXCS K JIMHEMHbIM U KBajapaTHbIM. [Ipocreifinne apoGHO-
paLOHAIbHBIE YPABHEHUSL.

I'pagpuueckas unmepnpemayus ypagnenuu ¢ 08YyMsA NEPEeMEHHbIMU U CUCHEM TUHEUHbIX
ypasueHuii ¢ 08yms nepemenHvimu. llpumepsl peleHHs CUCTEM HEIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajau anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIBHOCTh HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

Dynkuyuu

[Tonstne ¢pynkumu. O6macTh ompenereHnus U MHOXKECTBO 3HadeHHH (yHKImu. CriocoOs!
3agaHus QYHKIIHH.

I'padux ¢ynkuuu. Yrenwe cpoiicTB ¢yHkuuu mo e€ rpaduky. Ilpumepsr rpadukon
(GYHKLUH, OTPaXKAIOLINX pealibHbIE IPOLIECCHI.

@OYHKIHMY, ONUCHIBAIOIINE MPAMYI0 U OOPAaTHYIO NMPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX

rpaduxn. Oyakmpm Y = X5, Y = X5, Yy = %, Y = S I'paghuueckoe pewenue ypaeuenuii u

cucmem ypasHeHui.

9 KUIACC

Yucna u evluucnenun

JleiicTBUTEIbHBIE YHCJIA

PanmonaneHble 4HCla, UppayuoHaivHble YUCia, KOHeuHble U OeCKOHeyHble OecAmudHble
Opodu. Mnoodcecmeo OelicmeumenbHbIX 4ducell;, OelcmeumelbHble YUCId KAK OecKOHeyHvle
decamuunvle Opodbu. Bzaummo ooHnozmaunoe coomeemcmeue  MeHcOy — MHOHCECHBOM
OelicmeUumenbHbiX Yucesl U KOOPOUHAMHOL NPIMOLL.

Cpasnenue OeticmsumenvbHulX Hucel, apupmemuyeckue 0eucmeus ¢ OetcmseumelbHbIMU
yucnamu.

HN3mepennsi, npuoOIHKEHUsI, OLEHKH

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTETLHOCTD MPOIIECCOB B OKPYXKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAYCHHWE BEIUYUHBI, TOYHOCTh NpUOMIKeHUs. OKpyIrIIeHHE YHCEll.
ITpukuaka v OLeHKa pe3yJIbTaTOB BEIYUCICHUI.

Ypaeuenus u nepasencmea

YpaBHeHus ¢ 0AHO NepeMeHHOMH

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAILNUXCS K TUHEUHBIM.

KBanpatrHoe ypaBHeHue. PemnieHne ypaBHEHWH, CBOAAIIUXCS K  KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepwi peuwienus ypasHneHuu mpemveli u 4emeeépmor cmeneHell
DPA3nodceHuem Ha MHOMCUMENU.

Pemenune npoOHO-paliiOHANBHBIX YPaBHEHUH.

Pemennie TeKCTOBBIX 3ajau alNredpandeckumM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHEeHHE ¢ ABYMs MEPEMEHHBIMH W €ro Tpaduk. PemeHue cucrem IBYX JTUHEHHBIX
YpaBHEHUN C IByMs IIEpeMEHHBIMU. PellleHHe cuCTeM ABYX YpaBHEHUH, OJHO U3 KOTOPBIX



JUHEWHOe, a Apyroe — BTOPOH creneHH. I'paduueckast HHTEPIIPETAIMs CUCTEMbI YpaBHEHHH
JBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CocoOoM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JNMHEHHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. PelieHue cucrteM JIMHEUHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

Dyukyuu

KBagpatnunas ¢ynkuus, e€ rpadguxk m cpoiictBa. IlapabGona, KoopAMHATBI BEPIIHMHBI
napaboJibl, 0Ch CAMMETPHUU NapaldoIbl.

I'paduku (b yHKIHI: y = kx, y = kx + b, y = x°

X7,
k v
y = +Jx,y = ~ M HX CBOWCTBA.

Yucnogwvie nocnedosamenvnocmu

OnpenesieHue U cNOcoObI 3aIaHUS YMCJIOBBIX MOCTEA0BATEIbLHOCTEN

[TonsiTve YMCIIOBOM MOCIIENOBATEIHLHOCTH. 3aJaHUE TOCIEI0BATEILHOCTU PEKYPPEHTHOM
dbopmynoit u popmynoit N-ro dieHa.

ApudmMernyeckasi 1 reoMeTpuyecKasi Iporpeccuu

Apudmernueckass W reoMerpuueckas — mporpeccud.  DopMmynbl  N-TO  YleHa
apu(pMETUYECKON U FreOMETPUUECKON MPOTrPECCU, CyMMBI IEPBBIX N UJICHOB.

Hzobpadicenue unenos apughmemuyeckoi u 2eomempudeckol npocpeccutl mouykamu Ha
KOOpOuHammuou niockocmu. Jluneunviii u skcnoneHyuanbHoli pocm. CrodxicHvle npoyeHmul.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O IIPE/IMETA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBAIMs K OOydYyeHMIO MaTeMaTMKe M  LeJCHAlpaBlICHHON MO3HaBaTeNbHOU
JIeSATEIbHOCTH;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYH JCSATEIbHOCTD,
TpeOyIOIIYI0 MaTEMaTHUECKUX 3HAaHUH, B TOM YHCJIE YMEHHE YUUThCS Y IPYTUX JOJEH;

CIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYyallMi0, OBbITb TOTOBBIM JI€HiCTBOBaTh B
OTCYTCTBHE rapaHTHH yCIIeXa;

crioco0HocTh oOydatomuxcsi ¢ 3[IP k oco3HaHHMIO CBOMX JA€(UIMTOB M MpPOSBICHUE
CTPEMIICHHMS K UX IPEOJOJICHHUIO;

CHOCOOHOCTh K CAMOPA3BUTHUIO, YMEHHE CTABUTh JOCTHKUMBIE 11EJIH;

YMEHHE pa3inyaTh yueOHbIe CUTyallMH, B KOTOPBIX MOXHO JI€HCTBOBAaTh CAMOCTOSITENIBHO,
U CHUTyallud, TJ€ CJeIyeT BOCIOJb30BaThCS CIPABOYHOM HMHPOpPMaLUE WM IpYyrUMHU
BCIIOMOTI'aTEJIbHBIMU CPEACTBAMU;

CIIOCOOHOCTH EPEHOCHUTD IMOJIyYE€HHBIE B X0/1€ 00yU€HHUS 3HAHUS B aKTyalbHYIO CUTYallHIO
(TIpH peleHNH KUTEHCKUX 3aj1ay, TPeOyIOIUX MaTeMaTHUYECKUX 3HAHUH);

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSIX M MPAaBUJIAX MPOBEIACHUS TPOMEKYTOUHOM
Y UTOTOBOM aTTECTALIUH;

OBJIa/ICHUE OCHOBaMH (PMHAHCOBOH IPaMOTHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

Osnadenue ynugepcanbHoiMu y4eOHbIMU NOZHABAMENbHBIMU 0CUCHBUAMU:

YCTaHABJIMBATh TMPUYUHHO-CIICACTBEHHBIC CBSI3M B XOJE YCBOCHHS MAaTEMAaTHYECKOTO
MaTepuana;

BBISIBIISITH NEDUIUT JAHHBIX, HEOOXOAMMBIX JIJISl pEIICHHsI TOCTABJICHHOM 3a1auu;



C MOMOIIBIO YUYHUTENS BBIOMpPATh Croco0 pelieHus MaTeMaTHYecKO 3aaayu (CpaBHUBAThH
BO3MOYKHBIE BAPUAHTHI PEILICHMS);

IPUMEHATh U NpeoOpa3oBbIBATh 3HAKM U CHUMBOJBI B XOJE PEIIEHUS MaTeMaTUYECKUX
3ajad4;

yCTaHaBJIMBATh UCKOMOE U JIaHHOE IIPU PELIEHUH MaTeMaTHYECKOH 3ajaun;

IIOHUMAaTh U MHTEPIPETUPOBATh MH(DOPMALIMIO pa3IMUHBIX BUJIOB U ()OPM IIPEICTABICHMUS;

WITIOCTPUPOBATh pPelllaeMble 33auu TpapuuecKuMH CXeMaMHu;

3¢ ($EeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(DOPMALHIO.

NOHUMAaTh MW HCIOJb30BAaTh MAaTEMAaTUYECKHE CpEACTBA HArMSAHOCTH (Tpadukw,
JMarpaMMbl, TaOJIMIbI, CXEMBI U JIP.) ISl WIUTOCTPALUH, HHTEPIPETalii, apryMEHTaLHH.

Osnaodenue yHueepcaibHolMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

OpPraHU30BBIBaTh Y4€OHOE COTPYIHMUYECTBO M COBMECTHYIO JEATENIBHOCTh C YYUTEIEM U
CBEpPCTHHUKAaMH B IIPOLIECCE PELLIEHUS 3a/ay;

B3aMMO/ICIICTBOBATh U HAXOJIUTh 0OLIME CIIOCOOB! PaboOThl; paboTaTh B IPYIIE: HAXOJUTh
ofmiee pemieHue W paspemarb KOH(IIMKTBI Ha OCHOBE COTJIACOBAHWS TO3MIMN W ydéra
MHTEPECOB; CIylaTh NapTHEPa; GOPMYIUPOBATh, ApI'yMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

NPOTHO3UPOBATh BO3HMKHOBEHHE KOH(IIMKTOB NPU HAIWYMH PA3HBIX TOUYEK 3pEHUS H
paspeniatb KOH(IUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3ULIUHI BCEX YUaCTHHUKOB;

apryMeHTHpOBaTh CBOIO IMO3ULHUI0O U KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU IMAPTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOM e TEIbHOCTH;

BBIIIOJIHATh CBOIO  4acTh  pabOThl, JOCTUraThb KAuyeCTBEHHOIO pe3yjbTara W
KOOpJAMHHUPOBATh CBOU ACUCTBUS C APYTUMU WIEHAMHU KOMAH/]IbI;

OLICHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMI IPOAYKT.

Osnaodenue yHueepcanbHoiMu YUeOHBIMU PEYTAMUEHBIMU OCUCHEUAMU:

CTaBUTh IEJHM, BBHIOMpPATb ¥ CO3/aBaTh QJITOPUTMBI JJIS  pEHICHHS Y4eOHBIX
MaTeMaTHYeCKuX Mpobiem;

IUIAHUPOBAaThb M OCYIIECTBIATh JI€ATENbHOCTh, HANpABICHHYIO Ha pELICHHE 3ajad
HCCIIE0BATEIBCKOTO XapaKTepa.

dopMynupoBath M yAEp)KUBaTh  y4yeOHYIO  3ajady, COCTaBIATh IUIAH WU
MIOCJIEI0BATEIbHOCTD ACUCTBUM;

OCYIIECTBIISATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATh MPOLIECC U PE3YyIbTAT yUeOHOW MaTeMaTHUECKON JesITeNbHOCTH;

aJIeKBaTHO OLIEHUBATh MPABWJIBHOCTb WJIM OMIMOOYHOCTD BBIIIOJIHEHUS yueOHOMU 3a1aun, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHNUS;

CIMYaTh COCO0 AEUCTBUS U €ro pe3yibTaT C 3aJaHHBIM 3TAJIOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHEHHUH U OTJIMYMI OT HTAJIOHA.

NPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU pellIeHuU y4eOHOH 3a7aun;

NOHUMAaTh TPHUYUHBI, 10 KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblii pe3ynbTar
JeSITEIbHOCTH, OMPEENIATh MO3UTUBHBIE U3MEHEHUS U HalpaBlieHUs, TpeOyrolue aajabHeien
paboThI;

PEryJiupoBaTh Coco0 BHIPAXKEHUS YMOLIMM.

HNPEAMETHBIE PE3YJIBTATHI

PesynbTarel ocBoeHus: yueOHOro npeamera «MaTtematuka (BKJIrO4ast anredpy, reOMeTpHIo,
BEPOSITHOCTh M CTATUCTUKY)», PACIpEACIICHHbIE MO rojaM oO0ydeHwus, (pOopMyIHpPYIOTCS IO
MPUHINITY 100aBIEHUS HOBBIX PE3yJbTaTOB OT TOfa K roJy, y>K€ Ha3BaHHBIE B MPEIbIIYIINX
rojax TMO3WIMH, KaK TPAaBWIO, JTOCIOBHO HE TOBTOPSIOTCS, HO YUWUTHIBAIOTCS (PE3yJIbTaThl
O0UYEpEeHOr0 rojia Mo YMOJIYAHUIO BKIIFOUAIOT PE3YyIbTaThl MPEIbIIYIIHNX JIET).

IJIAHAPY EMBIE TIPEJJMETHBIE PE3YJIbTATbI OCBOEHUS IIPUMEPHOI
PABOYEI [TPOTPAMMBI KYPCA «AJITEBPA»
(IO TOJIAM OBYYEHMST)



OcBoenune yudeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO 0OLIEro oOpa3oBaHUs
JIOJDKHO 00€CTIeYNBAaTh TOCTIKCHNE CISTYIOMINX TPEAMETHBIX 00pa30BaTeIbHbIX PE3yIbTaToB!

7 KJIACC

Yucna u éviuucnenusn

BbinonHATe, coueras YCTHbIE W NUCbMEHHbIE NPUEMBI, apudMeTHUecKue IeHcTBUS ¢
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMsI YHUCIOBBIX BBIPAKEHUH; NPUMEHATh pPa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYMCICHUS 3HAYCHWH JPOOHBIX BBIPOKEHUH, COJACpKAIIMX OOBIKHOBEHHBIE H
JeCATUYHbIE POOH.

[TepexomuTb OT oxHON (POpMBI 3amUcH YHCeN K JApyrod (IpeoOpa3oBHIBATH JNECATUUHYIO
JIPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO Ipo0b). CpaBHUBATH U YIOPSAI0YHBATH
palMoOHaJIbHbIE YUCIIA.

OKpyryisTh yucna.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBIYMCIECHUH, OLIEHKY 3HAYE€HUI YHMCIOBBIX
BBIPAKCHU.

BeinonHATe eicTBUA CO CTEMEHAMU C HaTypajbHBIMM IIOKa3aTelssMU (C OHopoil Ha
CIIPABOYHYIO WH()OPMAIIHIO).

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, TPONOPLUUOHATIBHOCTBIO BEJIMYMH, [POLEHTAMH; HHTEPIPETUPOBATh PE3YJIbTaThl
pemieHust 3agad C y4ETOM OrpPAHMYEHMI, CBS3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB.

Anzebpauueckue eviparxcenus

OpueHTHpOBAaThCA B MOHATUSAX M ONEpUPOBaTh Ha 0a30BOM YpOBHE anreOpanyeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM.

HaxonuTh 3HaueHMst 0YKBEHHBIX BBIpaKEHUM MPU 3aaHHBIX 3HAUEHHUSX MEPEMEHHBIX.

BoinonHsATe mpeoOpa3oBaHus LIETOr0 BBIPAXKEHHUS B MHOTOUJIEH NMPUBEICHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH W MHOrO4YJeHa Ha MHOTOYJIEH,
OpUMEHATh (GOpMYyJbl KBaJpaTa CyMMbl M KBaJpaTa pa3sHOCTH (C ONOpOH Ha CIPaBOYHYIO
nHpopMaIuo).

OcCy1ecTBIATh pa3ioKEHNE MHOTOWIEHOB HAa MHOXHUTEIN C IMOMOIIBI0 BBIHECEHMS 3a
CKOOKM OOLIEro MHOXKWTEJISl, TPYINIUPOBKU CJIara€MbIX, NMPUMEHEHUs (OpMyJ COKpaIEHHOTO
YMHO>KEHHS (C OTIOPOi Ha CIIPaBOYHYIO MHPOPMALIUIO).

[IpumeHsaTh TpeoOpa3oBaHUsT MHOTOWIEHOB [JIsl pEIICHHsS pPA3IM4yHBbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HATYpaJbHBIMH MOKa3aTeNsMU Ul IPeoOpa3oBaHUs
BBIpQXEHHH (C OMOPOI Ha CIIPABOYHYIO HHPOPMAIIHIO).

Ypaenenus u nepagencmea

Pematps nuHelHbIE ypaBHEHHMS C OJHOM NEPEMEHHOW, NMPUMEHSSA IpaBWIa MEpPEXona OT
UCXOJHOTO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JHM YHCIO KOPHEM
YPaBHEHHS.

HmeTs npencrapiienne o rpaguueckux MeToax MpH pelieHnH JUHEHHBIX YpaBHEHUHN U UX
CHUCTEM.

[TonGupath npuMepsl Map YUCe, SIBISIFOIIMXCS PEIIEHUEM JIMHEWHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHUHEHHOTO YypaBHEHUS C JABYMS
NEPEMEHHBIMHU; MTOJIB3YSICh IPaUKOM, TPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucrembl ABYX JIMHEHHBIX ypaBHEHMH C ABYMS IEPEMEHHBIMHM, B TOM YHCIIE
rpadudecky (¢ Ormopoil Ha aNropuUTM YUeOHBIX JCHCTBUI).



CocraBnTh (Iocie COBMECTHOIO aHAIM3a) U pellaTh JIMHEWHOE YPaBHEHHUE UM CUCTEMY
JVHENHBIX YpPaBHEHUH 10 YCIOBHUIO 33Ja4M, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4U MTOJIYYEHHBIN pe3yibTart.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkatb Ha KOOPJAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJIaHHBIM
KOOpJMHATaM, JIydd, OTPE3KH, WHTEpPBAlbl; 3alUChIBaTh YHUCIOBBIE IPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OTtmeyaTh B KOOPJIMHATHOM IIIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATaM; CTPOMUTH
rpaduku muHeHbIX QyHKuui. Ctpouts rpaduk Gynkumu Y = KX + b.

OnuceiBaTh € MOMOIIBIO (YHKLUUH H3BECTHBIE 3aBUCMMOCTH MEXAY BeJIWYMHaAMU (110
ITOPUTMY y4€OHBIX JEHCTBHIA): CKOPOCTh, BPEMS, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTOUMOCTH;
POU3BOIUTENBHOCTh, BpeMsl, 00bEM PaOOTHI.

Haxoaute 3HaueHne QyHKINM 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crnocod MpeacTaBieHHs U aHajdu3a MH(OpMAIUM; WU3BIEKaTh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u evluucnenusn

Hcnonp30BaTh HayalbHbIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHMCEN JUIS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUN; H300pakaTh AEHUCTBUTENbHBIC YHCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpuMeHsTh TOHATHE apUPMETHYECKOTO KBAaIPATHOTO KOPHS; HAXOAWTH KBaJpaTHbBIC
KOpPHM, UCHOJb3ysl INpPU  HEOOXOAMMOCTH  KaJbKYJSITOP;  BBIIOJHATH  IpOCTeHiine
peoOpa3oBaHus BEIPAXKEHUH, COEPKAIUX KBaApaTHbIe KOPHU, UCTIOIB3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3ammcy OOJIBIIMX M MAJbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOed u
creneHei yucna 10.

Anzebpauueckue eviparxcenusn

[TpuMeHATh TMOHATHE CTENEHM C IeJbIM I0Ka3aTeleM, BBINOJIHATH IpeoOpa3oBaHus
BBIPQXEHHM, COJIEp/KallMX CTENEHU C LEJIbIM IOoKa3aTesieM (C MCIOJb30BaHUEM CIIPAaBOYHOM
UHPOPMALIUN).

BbInonHATE HECTIOKHBIE TOXK/IECTBEHHBIE TPEe0Opa30BaHusl pallMOHAIbHBIX BBHIPAKEHUI Ha
OCHOBE ITPaBUJI IEHCTBUI Ha/l MHOTOWIEHAMHU U ajreOpandecKuMu JIpOOsIMH.

PackiagpiBaTh KBaspaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAXKEHUH I pelIeHNs Pa3JIMYHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pEalbHON MPAKTUKHU.

Ypasnenus u nepasencmea

Pemate sMHeliHble, KBaJpaTHbIE ypaBHEHUS (C  MCIOJIb30BAaHUEM  CIIPABOYHOMN
uHpOpPMalIMK) U PalMOHANbHbBIE YPABHEHUS, CBOJAIINECS K HUM, CUCTEMBbI JBYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

[TpoBoAMTH MpOCTEHIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YpaBHEHMM, B TOM YHCIIE C
INPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa ypaBHEHUH pELIeHHUs, €ClId UMEET, TO CKOJIBKO, U TIp.) C OMOPOM Ha aJrOpUTM y4eOHBIX
JIEUCTBUM.

[Tepexoaute OT cioBecHOW (OPMYIMPOBKH 3agaud K e€ anreOpandeckol MoJenu c
MOMOUIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHMiIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pe3ysbTar.

[TprMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB AJIsi CPAaBHEHHUS, OLIEHKH; peIlaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M HX CHUCTEMBI; JaBaTh TIpa(UUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA pELICHUI HEpaBEHCTBA, CHCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBaTh Ha 0a30BOM YpOBHE (DYHKIIMOHAIBHBIC TOHATHS H S3BIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs); ONMPEACATh 3HAUeHHWE (PYHKUMHU IO 3HAYCHHUIO apryMEHTa,



OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

. k

CTpouTh rpaduKi dIeMeHTapHbIX (QyHKIW BHma , Y = X4, Y = X5, Y = /x , Y= =

X

ONMCHIBATH CBOWMCTBA YHMCIOBOM GyHKIMM 10 e€¢ rpaduky (Ipd HEOOXOIMMOCTH C
HAIpPAaBJIAIONIEH TOMOIIBIO).

9 KJIACC

Yucna u eviuucnenun

CpaBHUBATh U YIIOPSAIOYNBATH PAllMOHAIBHbBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmMernueckue ASHCTBUS C PaLMOHAIbHBIMM YMCIIAMH, COYETasi YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBITTOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTs 3Ha4YeHUs CTENEHEW C LEIbIMU IOKA3aTeJIIMA U KOPHEW; BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKECHUMU.

OKpyrisiTh ACUCTBUTEIBHBIE YHWCIA, BBIIOJHATH IPUKUAKY pE3YJIbTaTa BBIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPA)KCHUM.

Ypasnuenus u nepasencmea

PemaTs iMHENHBIE M KBAaIpaTHBIE YPABHEHUS, YPABHEHNUS, CBOASILMECS K HUM, IPOCTEHUIINE
JpoOHO-palliOHAIbHBIE YPaBHEHUS.

Pemwate mpocreiimye CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUH C ABYMs NEPEMEHHBIMH U
CHCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJIHO YPaBHEHHE HE SIBJIICTCS JMHEHHBIM (110 BU3yaIbHON
orope).

Pemate mnpocreiiiine TEKCTOBbIE 3a7auydl alreOpandyeckuM CHoco0OM € IOMOILBIO
COCTABJICHUS YPABHEHMS WIIM CUCTEMBI JABYX YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

ITpoBoauTh NpocTENINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YMCIIE C
NpUMEHeHHEM TpadUYecKuX TPEACTABICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa ypaBHEHUI pelleHus, eClii UMEET, TO CKOJIbKO, H Ip.).

PemaTts nuHeliHble HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaThb pELICHHUE
HEPaBEHCTB HA YUCJIOBOU IPSIMOM, 3alIUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAOIIHE
KBaJJpaTHOE HEPABEHCTBO; M300pakaTh peEIIeHUE CHUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPSAMOW,
3alUCHIBATh PEIICHHE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUN PA3IMYHBIX 3a7ad.

Dyukyuu

PacrniozHaBaTh GyHKIMHU U3y4eHHBIX BUOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOPAMHATHOM TIOCKOCTH rpadukos dyHKimi Buma: Y = kx, y = kx + b, , y = ax’ + bx +c, y = x4,

k o o o
y = \/_, y= ; B 3aBUCUMOCTHU OT 3HAYCHHUHU I(OC-)q)(l)I/II_[I/IeHTOB; OIIMChIBATh CBOMCTBA q)YHKI_[I/II/I

Crpouth U u300paxarb cxemMaTHYeCcKd IpadUKH KBaApaTUUHBIX (DYHKUMH, ONHCHIBATH
CBOMWCTBA KBaIPAaTUYHBIX (DYHKIMH MO UX TpadrKam.

Pacno3naBaTh  KkBagpaThuyHyl0o (QyHKIMIO 10 (opmyrne, NPUBOAUTH MPHUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacno3naBate apuMeTHUECKYI0O U TE€OMETPHUECKYIO MPOTPECCUU MPH PA3HBIX CIIOCOOaX
3aJlaHus.

BbINONHATE BBIYUCIEHUS] C UCHOJIb30BaHUEM (POPMYN N-ro wieHa apuPMEeTHYECKOH U
F€OMETPUUYECKON Mporpeccuif, CyMMbl MEpPBbIX N ujleHOB (C OMOpod Ha CHPaBOYHYIO
UH(OPMAILIHIO).

Pemarts 3aauu, CBA3aHHbBIE C YUCIOBBIMU MOCIIEAOBATEILHOCTSAMHU, B TOM YHCIE 33a4H U3
peanbHON JKU3HU (C UCTIONIb30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).
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