MyHununainbHoe GI0pKeTHOE 0011e00pa3oBaTeNIbHOE YIPEXKICHHE

«bonplekabanckas cpenHsas 06meodpazoBaTeIbHas MKOIa»
JlanmeBckoro MyHMUMIAIbHOro paiioHa PecmyOmuku Tarapcran

«PaccMoTpeHOY: «CornacoBaHoy: «Y TBEPIKAEHOY
PyxoBogurens MO 3aM.aupekTopa no YP TupexkTop—
(j'glfi' s . =z /————Kopees [1.B.
Vv / f: pr[](ag ﬁ/'/}.///-’
«4%» asrycra 20 /ST «/#» aprycra 20 /. or'«77 » aBrycra 20 4/ T.
PABOYASI ITIPOTPAMMA

OCHOBHOI'O OBLLIET'O OBPA3OBAHUS

y4eOHOro mpeamera
«AJITEBPA»

7 - 9 Kiacenl

CPOK peaiii3aluu 3 roga

c¢. bonpmme Kabanpr




HHOACHUTEABbHASA 3AIINCKA

Hacrosimas paGovass mporpamma 1o anreOpe uisl ydalluxcsi OCHOBHOTO OOIIETo
obpazoBanus (7 — 9 Kimacc) cocraBleHa B COOTBETCTBHH C HOPMATHBHBIMH TPAaBOBBIMH
JOKYMEHTaMHU:

1. ®epepanpasiM 3akoHoM Poccuiickoit @enepanun «O06 obpazoBanun B Poccuiickoit
Oenepanun» (Ne 273-D3 ot 29.12.2012 roga ¢ ”BMEHEHHSIMU )

2. denepanbHBIM TOCYAAPCTBEHHBIM OOpPA30BATEIBHBIM CTAHJAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHMs, YTBEPKICHHOTO TpuKkazoM MuHoopHayku P® ot 17.12.2010 roga Nel897 (B
pen. [Ipukaza Muno6puayku Poccun ot 29.12.2014 Nel1644);

3. IIucemom MunuctepcrBa oopazoanus u Hayku PD Ne08-1786 ot 28.10.2015 roga «O
pabounx mporpaMMax y9eOHBIX TPEIMETOBY

4. Tlonoxenuem «O paboueil mporpamme y4yeOHOTO MpeAMeTa, Kypca AUCIMILTUHBI
(Mozyns1)», yTBEPKIEHHOTO nprKa3zom Ne

Jannast pabouasi mporpamma SIBISI€TCS YacTbl0 OCHOBHOW 0Opa30BaTeIbHOW MPOTrpamMmbl
OCHOBHOTO 00111ero obpazoBanust MbOVY Bbomnbiiekadbanckas COL

OO0mas xapakrepucTuKa y4eOHOro npeamera

Heau: dopmupoBaHHE KyJIbTYpPHOIO 4YENOBEKa, YMEIOLIETO MBICIUTh, ITOHHMAIOIIETO
U/ICOJIOTHI0O  MAaTEMAaTHYeCKOr0  MOJEIHMPOBAaHMSA  PEAIbHBIX  IPOLIECCOB,  BIIAJCIOLIETO
MaTeMaTU4eCKUM S3bIKOM HE KaK S3bIKOM OOIICHHUS, a KaK $3bIKOM, OpPraHU3YIOLUIHMM
IEATENbHOCTh, YMEIOLIETO CaMOCTOSATENbHO N00BIBaTh MH()OPMANNIO U TOJIB30BATHCS €10 Ha
NPaKTHKE, BIAACIONIETO JMTEPATYpHOW pPEYbl0 M YMEIOIIEro B Cllydyae HEOOXOIMMOCTH
MOCTPOUTH €€ 110 3aKOHAM MaTeMaTHYECKOW PeUH.

3agaum: cpopMHMpOBaTH MPAKTUYECKHE HABBIKM BBIIOJHEHUS YCTHBIX, NHUCbMEHHBIX,
HHCTPYMCHTAJIbHBIX BI)IHI/ICJIGHI/Iﬁ, Pa3sBUTHb BBIYHCIUTCIIbHYIO KYJIbTYpPY, OBJIAACTH
CHMBOJIMYECKHM SI3BIKOM aireOphl, BBIPa0OTAaTh (HOPMAaJIbHO-ONEPATHBHBIE anreOpandecKue
YMCHUA W HAYUUTHCA IMPUMCHATH HMX K PCIICHHIO MATEMATHYCCKHUX W HCMATCMATHYCCKUX
3a7a4; M3y4YUTh CBOMCTBA M TpadUKU SIIEMEHTApPHBIX (YHKUUH, HAYYUTHCS HCIOJIb30BaTh
(GyHKIMOHANbHO-TpauuecKue TPEACTaBICHUs U1 ONHMCAHMUS U aHaJIW3a pealIbHbIX
3aBHCUMOCTEH; pa3BUTh JIOTHYECKOE MBIIUIEHUE U pedb — YMEHMS JIOTHYECKH 00OCHOBBIBATh
CYXKACHUA, IMMPOBOAUTE HECIIOXKHBIC CUCTEMATU3allU, IIPUBOAUTE MMPUMEPLI U KOHTPIIPUMEPHI,
UCMOJb30BaTh Pa3JIMYHbIE SI3bIKM MAaTEMaTUKH (CIOBECHBIH, CUMBOJIMYECKHH, rpadudeckuii)
A WUIIOCTpallii, HWHTCPpHpCTAllUK, apryMmMeHTaluu W AO0Ka3aTCJIbCTBA, C(bOpMI/IpOBaTI)
IOpeACTaBIeHUs 00 U3ydaeMbIX TMOHATHAX M MeToJax Kak BaXXHEHWIIMX CpeacTBax
MAaTE€MaTUYCCKOTO MOACITINPOBAHUA PCAJIBHBIX IMTPOUCCCOB U SIBIICHUM.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA AJIT'EBPBI

[IporpamMa oOecrnieunBaeT JOCTHKEHHE CIEOYIOLUIMX PE3YJIbTaTOB OCBOEHHS 00pa30oBaTEbHON
MPOTPaMMbI OCHOBHOT'O 00IIIEro 0Opa3oBaHus:

JIMYHOCTHbIE:

1) chopMHpPOBaHHOCTH OTBETCTBEHHOTO OTHOLIEHUS] K YYEHHMIO, T'OTOBHOCTH W CIOCOOHOCTH
00y4aroImuxcst K cCaMOPa3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAINN K OOYUCHHUIO U MTO3HAHHIO,
BEIOOPY JManbHeiero oopa3oBanus Ha 0aze OPUESHTUPOBKU B MUpE mpodeccrii u nmpodhecCHOHATbHBIX
MPEANOYTEeHUH, OCOZHAHHOMY MOCTPOSHHUIO WHIMBUAYaJIbHON 00pa30BaTeNbHON TPAEKTOPUH C YUETOM
YCTOﬁqHBBIX TO3HABATCIIbHBIX UHTCPECOB,

2) c(opMHPOBAaHHOCTH IIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHON NPAKTHKH;

3) cdopMHPOBaHHOCTH KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLICHHM M COTPYAHUYECTBE CO
CBEpCTHHKAMH, CTapUIMMU W MIAJIIUMH, B 00pa3oBaTelIbHOW, OONIECTBEHHO IIOJIE3HOW, Yy4eOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON M APYTHX BHIAX ACATEIBHOCTH;
4) ymeHue SCHO, TOYHO, IPaMOTHO M3JlaraThb CBOW MBICIHM B YCTHOW M NMHCBMEHHOW pedd, NOHHUMATh
CMBICJI ITIOCTABJIICHHOM 33J1a4M, BBICTPAUBATh apryMEHTALMIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL;
5) mpencTaBleHHE O MaTeMaTHYECKOW HayKe Kak cdepe 4YelloBeYeCKOH JesTelbHOCTH, 00 dTamax eé
pa3BUTHSA, O €€ 3HAUNMOCTH ISl Pa3BUTHSI LUBUIU3ALNN;
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6) KpUTHYHOCTh MBIIUICHUS, yYMEHHE pAaCIO3HABaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3BIBAHUS,
OTJIMYATh TUTIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTH MBIIUICHUS, HHAIIUATHBA, HAXOJYMBOCTh, AKTUBHOCTH MPU PEIICHUH alreOpandecKux
3a/ad;

8) yMeHHe KOHTPOJIMPOBATh IPOLIECC M PE3yIbTaT yuyeOHOH MaTeMaTHYECKOW eATCIBLHOCTH; 9)
CIIOCOOHOCTh K 3MOIMOHATBHOMY BOCIIPUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajad, pEIICHUH,
paccyXIeHUM.

MeTalnpeIMeTHbIe:

1) yMeHue caMOCTOSTENBHO IUIAHUPOBATH albTePHATHUBHBIE MYTH AOCTHKCHHUS LieNel, OCO3HAHHO
BEIOMpaTh Hanbosee 3 (eKTUBHBIE CITOCOOBI pelIeHns YIeOHbIX U MO3HABATENBHBIX 331a4;

2) yMEHHUE OCYLIECTBIATh KOHTPOJIb 10 Pe3ybTaTy U Mo crocoly NeicTBUSA Ha ypOBHE IPOU3BOJILHOIO
BHUMAaHUS © BHOCUTH HEOOXOTUMBIE KOPPEKTHBEI,

3) yMeHHe aJIeKBaTHO OLIEHWBAThH MPaBUILHOCTDH WM OIIMOOYHOCTH BBHIMONHEHHs y4yeOHOU 3amayn, eé
00BEKTHUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

4) oco3HaHHOE BIAJCHUE JIOTMYCCKHMMH JICHCTBUSIMH  OMpENeNICHHs MOHATHH, 0000ueHus,
YCTAHOBJICHUS] aHAIOTWH, KiIacCU(pHUKAMKW Ha OCHOBE CaMOCTOSITENBHOTO BBIOOpa OCHOBAaHUU H
KPUTEPHEB, YCTAHOBICHUS POIO-BUIOBBIX CBA3EH;

5) yMeHHME YCTaHaBIMBaThb NPUYUHHO-CIECICTBEHHBIC CBSA3M; CTPOUThH JIOTMUECKOE PaCCYXXICHHE,
yMO3aKJItIoueHne (MHAYKTUBHOE, AeTyKTUBHOE U 110 aHAJIOTHH) U BBIBOJBI;

6) yMeHue co3AaBaTh, IPUMEHATh U IPe0OPa30BBIBATh 3HAKOBOCUMBOJIMYECKHUE CPEICTBA, MOACTH U
CXEMBI 7151 pelieHns] y4eOHbIX U MTO3HABATENIbHBIX 3a1ay;

7) yMeHHE OpraHW30BBIBATH Y4E€OHOE COTPYJHHYECTBO M COBMECTHYIO AEATEIHHOCTh C YUHUTEIEM M
CBEPCTHHKAMU: ONPEACIITh 1eNH, pacnpeaeicHne QyHKIUNA 1 pojeld y4aCTHUKOB, B3aUMOICHUCTBHE U
obmie crocoObl padoTHI; yMEeHHE paboTaTh B TPYIE: HAXOAUTH OOINee pelieHne W pa3peniaTh
KOH(JIMKTBL Ha OCHOBE COIVIACOBAHUS IMO3MLUMH M Yy4€ra HHTEPECOB; CIyllaTh NapTHEPa,
(dhopMynupoBaTh, apryMEHTHPOBATH U OTCTAMBATh CBOE MHECHUE;

8) chopMHUpOBaHHOCTH y4eOHOW ¥  OOIIENOIH30BATENBCKOM KOMIETEHTHOCTH B O0JIACTH
WCTIONTE30BaHM HH()OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TexHonoruit (MKT-komneTenTHOCTN);

9) nepBOHaYAILHBIC MPEICTABICHUS 00 HJIEAX U O METOJIaX MAaTEMATHKU KaK 00 YHUBEPCAILHOM SI3BIKE
HayKH U TEXHUKH, O CPEJICTBE MOJEIMPOBAHUS SIBICHUH U IIPOLIECCOB;

10) ymeHue BHIETb MaTEeMaTHYECKYIO 3aJady B KOHTEKCTE NPOOJIEMHON CHUTyalud B IPyTux
JTUCHUITINHAX, B OKPYXKAIOIIeH KU3HMY;

11) yMeHHe HaXOJUTh B pa3IMYHBIX HCTOYHHKAX HH(POPMANHNIO, HEOOXOIUMYIO sl PEIICHUs
MaTeMaTHYECKHX MPOOJIeM, U NMPEACTAaBIATh €€ B MOHATHON (opMe; NPUHUMATh PELICHUE B YCIOBHIX
HETOJHOW U M30BITOYHON, TOYHOU U BEPOATHOCTHOW MH(POPMAIIHIH;

12) ymeH#ne MOHMMATh M HCIIOJIb30BaTh MAaTEeMAaTHUYECKHE CPEJICTBA HATTISTHOCTH (PUCYHKH, YEPTEKH,
CXEMBI 1 Jp.) IJIs1 WIUTIOCTPALH, HHTEPIIPETalluy, apryMeHTaluH;

13) ymeHue BBLIBHIaTh THIIOTE3bl NPU PELICHWH y4YeOHBIX 3a7ad M MOHUMATh HEOOXOIMMOCTb HMX
TIPOBEPKU;

14) ymeHre NPUMEHSTh MHAYKTHBHBIE W JEAYKTUBHBIE CIIOCOOBI PAcCyXJECHHH, BUAETHh pPa3IUYHbIC
CTpaTeruy pelieHus 3a1ay;

15) moHMMaHMe CYITHOCTH aJTOPUTMUYECKHUX MPEANHUCAHUN U YyMEHHUE EeHCTBOBATh B COOTBETCTBUU C
MIPEJI0KEHHBIM aJITOPUTMOM;

16) yMeHue caMOCTOSATENIFHO CTaBUTh LIEJIH, BBIOMPATh M CO34aBaTh aJITOPUTMBI JUIsl PELICHUs YIeOHbIX

MaTeMaTHYECKHX Npo0iiem;
17) yMeHue IUTaHHPOBAaTh W OCYIIECTBISATH JEATENbHOCTh, HANpPaBICHHYI0 Ha pelIeHHe 3ajad
HCCIIEI0BATENBCKOTO XapaKTepa.
npeaMeTHbIe:
1) ymenue paboTaTh C MaTEeMAaTUYECKUM TEKCTOM (CTPYKTYpPHpOBaHHE, W3BJICUCHHE HEOOXOIMMOM
nH(pOpMaIH), TOYHO M TPAMOTHO BBIPaKaTh CBOM MBICIH B YCTHOM M MHCHMEHHOM pedH, MPUMEHSS
MaTEeMaTHYECKYI0 TEPMUHOJIOTHI0O M CHMBOJMKY, HCIOJIB30BaTh pAa3lMYHbIE SA3BIKM MaT€MaTUKU
(cnoBecHbIN, CUMBOIMYECKUH, rpadUuecKuii), 0OOCHOBBIBATH CYXACHUS, MPOBOANUTE KJIACCH(PUKALIUIO,
JOKa3bIBaTh MaTEMAaTUIECKIE YTBEPKACHNUS;
2) BnazeHue O0a30BbIM TOHATUIHBIM anmapaToM: HMETh MPEACTaBICHHE O YHCIe, BJIaJCHHE
CUMBOJIGHBIM ~ SI3BIKOM ~ aireOpbl, 3HAHHE JJIEMEHTapHBIX (YHKIMOHAIBHBIX  3aBHCHUMOCTEH,
(hopMHpoBaHUE TPEACTABIICHUIA O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEATHHOM MHPE U O PA3INIHBIX
croco0ax ux U3ydeHus, 00 0COOCHHOCTSIX BHIBOJIOB U MIPOTHO30B, HOCSIIINX BEPOSITHOCTHBIN XapakTep;



3) yMeHHE BBINOJIHATH aaredpandeckue mpeoOpa3oBaHMs PalliOHATIbHBIX BBIPAKCHUH, MPUMEHSATh HX
JUIS PelICHHMsT y4YeOHBIX MaTeMAaTHYECKHUX 3a]ad W 3aJad, BO3HHMKAIOIIMX B CMEXHBIX YYEOHBIX
NpeaMeTax;

4) yMeHHUE TOJIL30BaThCS MATEMaTHYCCKHUMH (POPMYJIaMU M CaMOCTOSITEIBHO COCTaBIATH (hOPMYJIBI
3aBUCUMOCTEH MEXTy BEIMIMHAMH Ha OCHOBE 0000IIEHNS YACTHBIX CIIYIaeB M dKCIICPUMCHTA;

5) yMeHue periarth JIMHCHHBIC U KBAJIpAaTHBIC YPAaBHECHUS M HEPABCHCTBA, a TAKXKE MPUBOJUMBIC K HUM
ypaBHEHUS, HEPAaBEHCTBA, CHUCTEMBI; MPHUMCHATh TIpadUyecKUe NPEACTABICHUS IS PEIICHUS |
HCCIEA0BAHMS YPaBHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSTh MOJIYyYEHHbIE YMEHUS JUIsl pELICHUS 3a4a4
13 MaTeMaTUKH, CMEXHBIX MTPEAMETOB, TPAKTUKH;

6) OBJIAZICHHE CUCTEMON (YHKIMOHAJIBHBIX IMOHATHHA, (YHKIIMOHAIBHBIM SI3BIKOM M CHMBOJIMKOH,
yMeHHE CTpOouTh rpaduku (yHKIUIH, OMHCHIBATH WX CBOWCTBA, WCIOIB30BaTh (PYHKIIMOHAIHHO-
rpaduvecKue TPEACTABICHUS JUIT ONHCAaHWUSA MW aHalIM3a MaTeMaTHYeCKMX 3amad M peaJbHBIX
3aBHCUMOCTEH;

7) oBIaJcHUE OCHOBHBIMHU CIIOCOOAMH TIPEJCTABIICHHUS W aHATN3a CTATUCTHYSCKUX JaHHBIX; YMEHUE
pemraTh 3a7a9i Ha HaX0KIEHUE YaCTOTHI M BEPOSTHOCTH CIyYaHBIX COOBITHI;

8) yMeHUEe IPUMEHSTh H3YUYCHHBIC TIOHSATHUS, PE3YJIBTAThl M METOBI MIPU PEIICHUU 3a]a4 U3 Pa3InIHBIX
pa3aenoB Kypca, B TOM YUCJE 33/1ad, HE CBOASALIMXCS K HEMOCPEICTBEHHOMY NMPUMEHEHUIO U3BECTHBIX
aJITOPUTMOB.

BrinyckHuk HayumTcs: B 7-9 kiaccax (AJ1si MCNOJIB30BAHUS B NMOBCEIHEBHOM KU3HU M
o0ecrneyeHNsi BO3MOKHOCTH YCIIEIIHOI0 MPOAO0JIKEeHNsI 00pa30BaHusl Ha 02a30BOM YPOBHe)

DJieMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

* OmnepupoBarh Ha 0a30BOM YPOBHE6 TOHATHUSIMU: MHOXECTBO, JJEMEHT MHOXECTBA,
MMOAMHOKECTBO, TPUHAICIKHOCTH;

* 3371aBaTh MHOECTBA MIEPEUUCICHUEM UX AJIEMEHTOB;

* HaXOJIUTh MepeceueHre, 00beIMHEeHNE, IOAMHOXKECTBO B MIPOCTEHIINX CUTYAIUIX;

* omnepupoBaTb Ha 0a30BOM YypOBHE MOHSATHSMHU: OIpeAeieHHe, aKCuoMa,TeopeMa,
JIOKa3aTeIIbCTBO;

* IPUBOJIUTH MIPUMEPHI U KOHTPIPHUMEPHI IS MMOATBEPKICHNUS CBOMXBBICKA3bIBAHUM.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

* HCIIOJIb30BaTh rpaduueckoe MpeacTaBIeHNe MHOKECTB ISl OMUCAHUS PEalTbHBIX MPOILIECCOB
U SIBJICHU, IPU PEIICHNH 3a]a4 JPYTUX Y4EOHBIX MIPEIMETOB.

Yucaa

* OmepupoBaTh Ha 0a30BOM YpOBHE TOHATHUSMHU: HATypalbHOE YHCIO,IEI0e YHUCIO,
OOBIKHOBEHHasi JpoOb, JecsATUYHAs ApoOb, CMEIIaHHas Jpo0b, PpAIMOHAIBLHOE YHUCITIO,
apudmeTruecKuil KBaJIpaTHBIN KOPEHb;

* MCIOJIb30BaTh CBOWCTBA YHCEI ¥ IIPABUJIA ICUCTBUM NPU BBIITOJIHEHUH BBIUYMCICHUN;

3nech W Janee — pacro3HaBaTh KOHKPETHBIE MPHUMEpPhl OOLIMX MOHATHUH MO XapaKTePHBIM
MPU3HAKAM, BBITIOJHATh JEHCTBUSI B COOTBETCTBHHM C OINpPEACICHUEM W MPOCTEUIIUMU
CBOMCTBaMHM MOHATHI, KOHKPETU3UPOBATH MIPUMEpPAMH OOIIHNE TOHITHSL.

* WCIOJB30BaTh MPHU3HAKU JeauMocTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUH BBIYHCICHUN WU
pELIEHUU HECIOKHBIX 3a/1a4;

* BBITIOJHATH OKPYTJICHUE PAIIMOHATIBHBIX YHCET B COOTBETCTBHH C MPABHIIAMU;

* OLICHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJOXKUTEIBHOTO 1IEJI0T0 YUCIa;

* pacIio3HaBaTh PAMOHAILHBIE  HPPAIlMOHAIBHBIC YHCIIA;

* CpaBHHMBATh YHCIIA.

B noBce1HeBHOI KU3HU U TPH U3YyYEHUU JAPYTUX NPeIMETOB:

* OLICHUBATh PE3yJbTAThl BEIUMCICHUHN MIPU PEILICHUU TPAKTUYECKHUX 3a]1ay;

* BBITIOJTHATH CPAaBHEHHUE YHCEI B PEaTbHBIX CUTYAIUsX;

* COCTaBJIATh YMCIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTUUECKUX 3aJlad U 3a/lay U3 JPYTrux
y4eOHBIX TPEIMETOB.

ToxnecTBeHHbIE PeoOpPa3oBaAHUSA



* BBINOJHATE HECTIOKHBIE TPEOOPa30BAHMSI I BEIYUCICHHS 3HAYCHUN YHCIIOBBIX BBIPAKCHHIA,
COJEpKAIlMX CTEIECHW C HAaTypPaJIbHBIM ITOKA3aTeleM, CTCICHM C LENbIM OTPHULATEIbHBIM
IIOKa3aTeNeM;

* BBINOJIHATh HECIOXKHBIE NPeo0pa3oBaHMUs LENbIX BBIPAKEHUH: pacKpbIBaTh CKOOKH,
MPUBOANUTH TOAOOHBIE CaraeMbIe;

* UCIOJb30BATh (POPMYIIBI COKPALIEHHOTO YMHOXXEHUS (KBaJIpaT CyMMBbl, KBajJpaT Pa3HOCTH,
Pa3HOCTb KBAJAPAaTOB) JUIsl YIPOIIEHUS BHIYUCICHUIN 3HAaUEHU I

BBIPAKEHUI;

* BBINIOJHATH HECIIOKHBIE MpeoOpa3oBaHusi APOOHO-TMHEHHBIX BBIPAKEHUH U BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSMH.

B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

* [IOHUMATh CMBICJI 3aIIMCH YHCIIa B CTAHJAPTHOM BUJC;

* OTIepUpPOBaTh Ha 0A30BOM YPOBHE IMOHATHEM «CTaHJIAPTHAS 3aHCh YHCIIaY.

YpaBHeHUSs U HEPABEHCTBA

* OnepupoBath Ha 6a30BOM YpOBHE MOHATHUAMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPaBHEHHE,
KOpPEHb YpaBHEHUS, PELIEHUE ypaBHEHUS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, pELICHHE
HEpaBEHCTBA;

* IPOBEPATH CIPABEJIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaThb JUHEHHbIe HEPaBeHCTBA U HECJIOXKHbBIE HEPABEHCTBA, CBOJIAIIMECS K JIMHEHHBIM;

* pelaTh CUCTEMbI HECIIOKHBIX JTMHENHBIX YPaBHEHUN, HEPABEHCTB;

* [IPOBEPATS, SBJISETCS JIU JAaHHOE YUCIIO pEeIlIEeHNEM ypaBHEHUs (HEPaBEHCTRA);

* peliath KBaJpaTHblEe YpaBHEHUS 10 (OpMyJie KOPHEW KBaJpaTHOrO YPaBHEHUS;

* 1300paXkaTh pelIEHUs] HEPABEHCTB U UX CUCTEM Ha YUCIOBOM MPSMOH.

B noBceHeBHON KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

* COCTaBJIATh U pellaTh JIMHEHHbIE YpaBHEHUs NP PELICHUM 3a/1a4, BOZHUKAIOUIUX B JAPYIHX
Y4eOHBIX MIPEeIMETax.

DOyHKIUH

* HaxonuTh 3HaueHne (hyHKUIMU 11O 33 JaHHOMY 3HAYEHUIO apryMEHTa;

* HAXOAUTh 3HAUEHHUE apryMeHTa 110 3aJaHHOMY 3HAYE€HUIO (YHKLUHU B HECIOXKHBIX CUTYallUsX;
* OIpeneNATh MOJ0XKEHNE TOUYKU MO €€ KOOpJAUHATaM, KOOPJUHATHl TOUKU I10 €€ MOJIO0KEHHUIO
Ha KOOPAMHATHOM MJIOCKOCTH;

* no rpaduKy HaxoJuTh OOJACTh ONPENEJICHHS, MHOXKECTBO 3HAYEHHWH, HYyIH (QyHKIHH,
MIPOMEKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKM BO3pacTaHMs U YObIBaHMs, HauOoJbllee U
HaMMEHbIIIee 3HAYCHUsT PYHKIINH;

* CTPOUTH I'paduK JIUHEHHON QyHKIIUY;

* TIpOBEpsATh, SBISETCS JU JaHHBIA rpaduk rpagukoM 3agaHHOW (QYHKUMM (JIMHEHHOH,
KBaJIpaTU4YHOM, 00paTHON MPOMOPLHUOHATIBHOCTH);

* OIPENENSITh NPUOIUKEHHbIE 3HAUEHNS KOOPJMHAT TOUKH IepeceyeHus TpapuKoB (yHKIUII;

* omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: MOCIEI0BATEIbHOCTb, apH(pMeTHUecKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

* pemiaTth 3aJa4n Ha MPOrPECCHU, B KOTOPHIX OTBET MOXKET OBITh MOJIyuYeH HEMOCPEICTBEHHBIM
MojIcueTOM 0€3 mMpuMeHeHus PopMyIL.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NMPEIMETOB:

* ICIOJIb30BaTh I'pauKU peabHbIX MPOILIECCOB U 3aBUCUMOCTEH I ONPEIEICHNs UX CBONCTB
(HanOonplIMe W HAWMEHbIIWE 3HAYCHMS, MPOMEXKYTKH BO3PACTaHHUA U YObIBaHMS, OOJIACTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

* CIIOJIb30BaTh CBOWMCTBA JMHEHHOW (QPYHKIUHM M ee TpauK MpHU PEHIeHUH 3ajad U3 APYrux
y4eOHBIX IPEIMETOB.

CraTucTHKA M TeopHs BEPOSATHOCTEH

* MMeTh mnpencTaBi€HHWE O CTATUCTUYECKUX XapaKTePUCTUKaX, BEPOSTHOCTH CIy4alHOIO
coOBITHS, KOMOMHATOPHBIX 3aj1a4ax;

* pemaTh MpoCTelIre KOMOMHATOPHBIE 3a7aud METOJOM TMPSIMOTO U OPTraHU30BAHHOTO
nepedopa;



* IPE/ICTABIATH JIAHHBIC B BHJIE TAOIUIL, TUarpamm, rpaduKkos;

* yuTaTh UH(POPMAIINIO, MPEJCTABICHHYIO B BUJIC TaOIHIIbI, TUArPaMMBbl, TpadukKa;

¢ OnpCACIATb OCHOBHBIC CTATUCTUUCCKHUEC XapAKTCPHUCTUKU YU CIIOBBIX H360p0B;

* OIICHUBATh BEPOSITHOCTH COOBITHS B MMPOCTEHUIITNX CITydasiX;

* UMCTb NPCACTABJICHUC O POJIM 3aKOHA 6OJIBHII/IX YHUCCJI B MAaCCOBBIX SABJICHUAX.

B noBceaHeBHOIi )KM3HU ¥ IPU U3YYEHHH IPYTUX NMPEAMETOB:

* OIICHUBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

* UMETh MPEJICTABICHUE O POJIH MPAKTUYESCKH JJOCTOBEPHBIX U MAaJIOBEPOSTHBIX COOBITHH;
¢ CpaBHHUBATb OCHOBHBIC CTATUCTUUYCCKUC XAPAKTCPUCTHUKHU, ITOJTYUCHHBIC B IIPOLCCCC PCUICHUA
MIPUKIIAIHON 3a/1a4u, H3yYCHHUs] PEaTbHOTO SIBIICHMS,

¢ OICHUBATb BEPOATHOCTH PCAJIbHBIX COOBITUH U SIBIIEHUN B HECIIOKHBIX CUTyaluiIX.

TexcroBble 3axaun

* Pemate HecoXHbBIE CIO’KETHBIE 3a/1a4l Pa3HbIX TUIIOB HA BCE apu(pMeTHUECKUE IEHCTBYS,

* CTPOUTH MOJENb YCIOBHS 3ajaud (B BHJE TaOJIUIIbl, CXEMbI, PUCYHKA WIH YpaBHEHUs), B
KOTOPOM JaHbl 3HAUEHHs IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIUYUH, C LI€JIbI0 OUCKA PELLICHUS
3ajauuy;

* OCYILECTBJIATH CIOCOO MOUCKA PEeIIeHUs 3a/1a4l, B KOTOPOM pacCyKACHUE

CTPOMTCS OT YCJIOBUS K TPEOOBAHUIO WK OT TPEOOBaHUS K YCIIOBUIO;

* COCTaBJISATH IUIaH PELICHUs 3a1a4H;

* BBIJICJISATH ATAlbl PELICHUS 33/1a4U;

* UHTEPHPETUPOBATh BBIYUCIUTENbHBIE pE3yJbTaThl B 3ajaye, MCCIEeN0BaTh IOIY4YEHHOE
pellIeHNe 3aauu;

* 3HaTh Pa3IMUUe CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, IPOTUB TEUECHHUS U 110 TEUEHUIO PEKHU;

* pemarth 3aJa4y Ha HaX0KJIEHUE YacTH YKcia U YKUCiia 110 €ro 4acTu;

* pelaTh 3aJa4u pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHUE),

CBSI3bIBAIOLUX TP BEJIMYUHBI, BBIICIATH 3TH BEJIMYMHBI U OTHOILIEHUS MEX]ly HUMU;

* HaXOJUTb MPOLEHT OT YUCIIA, YUCIIO MO MPOLEHTY OT Hero, HaX0AUTh IMPOLIEHTHOE CHI)KEHHE
WM NIPOLIEHTHOE MOBBIILIEHUE BETUYNHBL;

* pelaTh HeCJIOKHBIE JIOTHYECKHE 3a7]aull METOJIOM PACCYXKACHUH.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

* BBIJBUIAaTh T'MIIOTE3bl O BO3MOXKHBIX INPENEIbHBIX 3HAUEHHUAX MCKOMBIX B 33/]a4€ BEIUYHH
(menatb NPUKUIKY).

Hcropust MaTeMaTHKHU

* OnuceiBaTh OTAEIbHBIE BBIJAIOUIMECS PE3YJIBTAThl, IIOJYyYEHHBIE B XOAE DPAa3BUTHSA
MAaTE€MaTHKU KaK HayKH;

* 3HaThb NPUMEPBl MATEMATUYECKUX OTKPBITUHM U UX aBTOPOB, B CBA3U C OTEUECTBECHHOW U
BCEMHUPHOMN UCTOPHUEH;

* [IOHUMATh POJIb MATEMATUKH B pa3Butuu Poccun.

Metoabl MAaTEMATUKH

* BoiOupate noaxoasumui M3y4EHHBIH METOA JUIsl  pELIEHUs W3YyYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a7a4;

* IlpuBoguTe  mpuMEpsl  MAaTEMAaTUYECKUX  3aKOHOMEPHOCTEM B OKpYyXaromen
JEHUCTBUTEIBHOCTH U IIPOU3BEIEHUSAX UCKYCCTBA.

BhInyCKHUK NOJYYHT BO3MOXKHOCTH HAaY4YMThCd B 7-9 Kkiaccax A olecnedyeHHs
BO3MOSKHOCTH YCIEHIHOIO0 TMPOJOJIKEHUs1 00pa3oBaHusi Ha 0a30BOM MW YIJyOJIeHHOM
YPOBHSIX

9J1eMeHTBI TCOPHHU MHOXKECTB U MaTeMaTH4eCcKoil JOTuKHI

® OHepI/IPOBaTI) MOHATHUAMU: ONPCACIICHUE, TECOPEMA, aKCHMOMA, MHOXKCECTBO, XapaKTCPHUCTHUKU
MHOXECTBA, JOJCMCHT MHOKCCTBA, IIYCTOC, KOHCYHOC U OCCKOHEYHOE MHOKECTBO,
IMOAMHOXKECTBO, MPUHAAJICIKHOCTDH, BKIIFOUCHUEC, PABCHCTBO MHOXKCCTB;



* M300pakaTh MHOXKECTBA M OTHOIIIEHHE MHOXECTB C TIOMOIIIBIO KPYTOB Diiiepa;

* ONpeneNsTh MPUHAUICKHOCTh 3JEMEHTa MHOXKECTBY, OOBEAMHEHHIO M IEpPEeceUeHHUIO
MHOXECTB;

* 33/1aBaTh MHOKECTBO C IMOMOIIBIO [TEPEUNCIICHHS FJIEMEHTOB, CIIOBECHOT'O OMHMCAHUS;

* ONEpUpPOBATH TMOHSTHSIMHU: BBICKA3bIBAHHE, HCTUHHOCTh U JIOXKHOCTh BBICKA3bIBAHUS,
OTpUIIaHHE BBICKA3bIBaHWI, oOlepalMi HaJl BBICKA3bIBAHUAMU: M, WIH, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKALINH);

* CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BHICKA3bIBAHUH.

B noBceHeBHOI KU3HN U IPH U3YYEHHUU APYTUX NPeIMETOB:

* CTPOUTH LEMOYKH YMO3AKIIIOUEHU Ha OCHOBE HCIIOJIb30BAHUSI TPABUII JIOTHKU;

3necb W Jajnee — 3HATh OINPEJCICHUE NOHSTHS, YMETh IMOSICHATH €ro CMBICHI, YMETb
UCIIOJIb30BaTh MOHSITHE U €ro CBOMCTBA IpPU MPOBEICHUU PACCYKICHHUI, 10KA3aTelbCTB,
pelIeHnH 3a1au.

* HCIOJIb30BAaTh MHOKECTBA, OMEpallii C MHOKECTBAMH, UX rpapuuecKkoe MpecTaBlIeHue sl
OMUCaHUs PEAIbHBIX MPOIECCOB U SIBJICHUH.

Yucaa

* OnepupoBaTh NOHATUSIMU: MHOXECTBO HATYpaJbHBIX YHCEN, MHOXXECTBO LEJBIX YHCEIl,
MHOKECTBO PALIMOHAIBHBIX YHCEN, UPPALHMOHAIIBHOE YHCIIO, KBAAPAaTHBI KOPEHb, MHOKECTBO
JNEUCTBUTENbHBIX  YHCE, TE€OMETpUYecKas  HMHTEepIpeTaurs  HaTypalbHbIX,  LEJBIX,
palrOHAIbHBIX,

JeHCTBUTEIBHBIX YUCEIT,

* IOHUMATh U OOBSICHATH CMBICII TO3UIIMOHHOMN 3aMMCH HATYPAJIBHOTO YUCIIA;

* BBINOJHATH BBIYKCICHHUS, B TOM 4YHCIE C HCIOJb30BAHUEM IMPUEMOB pallMOHAIbHBIX
BBIYHCIICHHI;

* BBINOJHATh OKPYIJIEHUE PALIMOHAIIBHBIX YMCEN C 3aJaHHON TOYHOCTBIO;

* CPAaBHUBATh PAllMOHAIBHBIE U UPPALIMOHAIBHBIE YU CIIA;

* PEJICTABIIATH PAIMOHAIIBHOE YUCIIO B BHJIC JIECATUYHOMN po0u;

* YIOPSAOYMBATH YKCIIA, 3AMIMCAHHEIC B BHIC OOBIKHOBEHHOW U IECATUIHOUIPOOH;

» Haxoauth HOJ] 1 HOK uucen u ucnosib30BaTh MX MpPU PEIICHUM 3a]1a4.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:

* IPUMEHSTHh NpaBUJa MPUOIMKEHHBIX BBIUMCICHUN TPU PEHICHUH MPAKTUYECKUX 3a1ad U
pelIeHu  3a/1a4 IPYTux y4eOHBIX MPEAMETOB;

* BBINOJIHATh CPABHEHHUE PE3YyJIbTATOB BBIUMCIICHUN IIPU PELLIEHUH NPAKTUYECKUX 3a1a4, B TOM
YHUCJIe MPUOIKEHHBIX BBIUUCICHUH;

* COCTaBJIAITh M OLICHUBATH YKCIIOBBIE BBIPAXKEHHUS MPU PELICHUM MPAKTUYECKUX 3a7a4 U 3a7a4
W3 IPYTUX y4eOHBIX MPEAMETOB;

* 3aMMCBIBATh U OKPYIJIATH YMCIOBBIEC 3HAUEHUS PEAJIbHBIX BEJIMUYHH C UCIIOJIb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHUS.

ToxnecTBeHHbIE IPe0OPaA30BAHUSA

* OnepupoBaTh TMOHATUSAMU CTENEHH C HAaTypPaJbHBIM IIOKa3aTelIeM, CTENEHH C LENbIM
OTpHULATENbHBIM [T0OKa3aTENEM;

* BBINOJHATH MPEeoOpa3oBaHUs IIENBIX BBIPAKEHHM: NEHCTBUS C OJHOWICHAMHU (CIOXKEHHE,
BBIUUTaHUE, YMHOKEHUE), NEHCTBUS C MHOTOWIEHAMU (CI0KEHHUE, BBIYUTAHUE, YMHOKEHHE);

* BBINOJIHATH PA3JI0’KEHHE MHOTOYJICHOB HAa MHOMKUTENM OJHUM U3 CIIOCOOOB: BBIHECEHHUE 32
CKOOKY, TPYNIHUPOBKA, UCIOIb30BaHUE (POPMYIT COKPAIIEHHOTO YMHOKEHUS;

* BBIICIIATH KBaJpaT CyMMBbI U Pa3HOCTH OJJHOUJIEHOB;

* packiabIBaTh HA MHOXKUTEIHN KBAJAPATHBIM TPEXUIIEH;

*  BBINOJNHATH NpeoOpa3oBaHUs  BBIPAKEHHUH, COAEpXKAIIMX  CTENEHH C  LEJNbIMH
OTpULIATENIbHBIMM TIOKa3aTeNIIMU, MEPeXOAUTh OT 3aliCh B BHUJAE CTENEHH C LEJIbIM
OTPHILIATEIILHBIM MIOKa3aTeIeM K 3allMCH B BUJE IpoOH;

* BBINOJIHATH MpPeoOpa3oBaHusl JAPOOHO-PALMOHAIBHBIX BBIPAXEHUIl: COKpalleHHe Ipooeid,
NpUBEJCHUE anredpanyueckux ApoOeil K oOlieMy 3HaMEHATeNo, CIOKEHHE, YMHOXXEHUE,



JeNieHre anredpanyeckux JpoOel, BO3BeAeHUE anredpandeckoil ApoOM B HATYpaIbHYIO H
[ENTyI0 OTPUIATENbHYIO CTEIICHb;

* BBIMOJIHATH MPe00Pa30BaHMs BEIPAKECHUHN, COIEPIKAIINX KBAJAPATHBIE KOPHU;

* BBIICNATH KBAagpaT CyYMMBl WM pPAa3sHOCTH JByWIEHa B BBIPAKCHUAX, COACPIKAIINX
KBaJ[paTHbIE KOPHHU;

* BBITIOJIHSTH MPE0OPa30BaHMs BBIPAKECHU, COACPIKAIINX MOIYIIb.

B noBceaHeBHOIi :KM3HM M NPU U3YUYEeHHH APYTHX NMPeAMeTOB:

* BBITIOJIHATH PE0OPa30BaHMs U JSHCTBHS C YUCIIAMH, 3alIMCAHHBIMU B CTaH/IapPTHOM BH/IE;

* BBIIONHATH NpPeoOpa3oBaHUs aIreOpandecKuX BBIPAKEHUH MpPU pEIICHUH 33434 JAPYTHX
y4eOHBIX MTPEAMETOB.

YpaBHeHHsI M HEPABEHCTBA

* OnepupoBaThb TMOHATUSMU: YpPAaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHMSI, pEILIECHUE
HEpaBEHCTBA, PaBHOCWIbHBIE YypaBHEHMs, 00JacThb ONpeAE]eHHUs YpaBHEHUs (HEpPaBEHCTBA,
CUCTEMbI YPaBHEHHI UJIM HEPABEHCTB);

* pemath JMHEHHBIE YypaBHEHHUS M YpaBHEHUs, CBOAMMBIE K JIMHEHHBIM C IOMOILBIO
TOX/IECTBEHHBIX MTPe0Opa3oBaHui;

* pewmarh KBaJpaTHbIC YPAaBHEHMs] M YpaBHEHMs, CBOJUMbBIE K KBaJpPaTHBIM C IOMOIIbIO
TOKIECTBEHHBIX MTPE0OpPa30BaHNUM;

* pewaTh JpoOHO-TMHENHHbIE YPABHEHUS;

* pemath npocTeiiiiye uppanuoHaabHble ypaBHeHus Buja f (x) =a, f (x) =g (x) ;

* pelaTh ypaBHEHMs BUJa XN = a;

* pelaTh ypaBHEHUs CIOCOOOM Pa3JIoKEHUs Ha MHOYKUTENH U 3aMEHBI IEPEMEHHOM;

* UCHOJb30BATh METOJ HHTEPBAJIOB JUId pELIEHUS LENbIX M JpoOHO-paliMOHAIbHBIX
HEPABEHCTB;

* pelaTh JUHEHHbIE YPAaBHEHUS M HEPABEHCTBA C IIapaMeTpaMu;

* pelaTh HECI0KHbIE KBAaJJPAaTHbIE YPABHEHUS C TApaMETPOM;

* pelaTh HeCJIOKHbIE CUCTEMBI JINHEHHBIX YPaBHEHUH C MapaMeTpaMu;

* pelaTh HECI0KHbIE YPAaBHEHUS B 1IEJIbIX YHCIIAX.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

* COCTaBJISITh U pellaTh JIMHEWHbIE U KBaJpaTHbIE YPABHEHMsI, ypaBHEHUS, K HUM CBOJSIIUECS,
CHCTE€Mbl JIMHEWHBIX YypaBHEHMH, HEPAaBEHCTB NpPU pEIIeHUM 337ad JApPYTruX Yy4eOHBIX
MIPEIMETOB;

* BBINOJHSTH OLIEHKY MPaBAONOJ00US pe3ysbTaTOB, MOJIY4aeMbIX MPU PELICHUU JUHEHHBIX U
KBa/IpaTHBIX YPaBHEHUIN W CHUCTEM JIMHEWHBIX YPaBHEHHMH M HEPaBEHCTB NPHU PEILIEHUU 3aj]ad
JPYTUX y4eOHBIX MPEAMETOB;

* BBIOMpATh COOTBETCTBYIOIINE YpaBHEHHUS, HEPABEHCTBA WJIM MX CHUCTEMBbI JUISI COCTABIIECHUS
MaTEMaTHYECKON MOJIENHN 3alaHHON peaIbHOM CUTYyallMy WJIU NPUKIIAAHOM 3a7a4u;

* YMEThb HHTEPIPETHUPOBaTh IOJYUYEHHBIH IpU pPELIEHUH YypaBHEHUS, HEPAaBEHCTBA WIIU
CUCTEMBI pPe3yJbTaT B KOHTEKCTE 3aJaHHON pPeaJIbHON CUTYyalluu WIN MIPUKJIAJHON 3a1auu.

DyHKUMH

* OnepupoBaTh MOHATUSAMU: (PYHKIHMOHAJIbHAs 3aBUCUMOCTb, (PYHKIHS, rpapuxk (QyHKUHH,
crocoObl 3aaHus (YHKLIMH, apryMEeHT M 3HauyeHHe (yHKIUH, 00JacTb ONpeleNeHHs |
MHOXKECTBO 3HayeHUH QYHKIUH, HYIHM GYHKIUH, HPOMEXYTKH 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTh (DYHKITUH, YETHOCTH/HEUETHOCTh (DYHKIIUH;

* CTPOUTH TpaduKH JTMHEHHOMN, KBaAPAaTUYHON (YHKIIHMI, 0OpaTHON

npornopuroHanbHocTH, pyHkiun Buja: y = af (kx + b)+ c. I'paduxu pynkmit y = a+i, y =

Vx,y=Vx,y=x.

* Ha IpUMepe KBaJpaTUYHON (YHKLMHU, MCIIONB30BaTh NpeoOpazoBaHUArpaduka (QyHKIHH
y=f(x) nns nocrpoenus rpapukoB ¢pyukuuil y = af (kx +b) +c;

* COCTABJISATh YpaBHEHHs MPSIMOI MO 3aJaHHBIM YCIIOBHSM: MPOXOAALICH Yepe3 JBe TOUYKHU C
3aJJaHHBIMH KOOPIWUHATAMH, TPOXOJSIICH Yepe3 NaHHYI TOYKY W IMapauleIbHON TaHHOU
MIPSIMOM;

* uccaen0BaTh (PYHKIHUIO 10 ee TpaduKy;



¢ HaxOoOAUThb MHOXCCTBO 3Ha‘-IeHPIfI, HYJIKU, TPOMCKYTKH 3HAKOMOCTOAHCTBA, MOHOTOHHOCTH
KBaJpaTUIHON (YHKIINH;

® OnecprupoBaTh IIOHATUAMMU: IoCJIICA0BATCIbHOCTD, apI/I(bMeTI/I‘ICCKaH nporpeccusd,
reOMETPHYECKas IIPOTPECCHS;

* pemiaTth 3a7a4u Ha apu(PMETUUECKYIO B TEOMETPUYECKYIO TPOTPECCHIO.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHH IPYTHX MPEAMETOB:

* WLIIOCTPUPOBATh C MOMOIIBIO TIpaduka pearbHyH 3aBHCUMOCTh WJIH TIPOIECC MO HX
XapaKTePUCTHKAM;

* UCIOJIB30BaTh CBOMCTBA M IpauK KBaJpPaTUYHON (DYHKIIMH MPH PEIICHUH 33734 U3 IPYTuX
y4eOHBIX TIPEMETOB.

TexcToBBIC 3a1a4M

* Pemate mpocThle M CJIOXHBIE 3a/Jayd pa3HbIX THUIIOB, a TaKXE 3aJaud IOBBIIIEHHOMN
TPYAHOCTH;

* HCIIOJIB30BATh PA3HbIE KPATKHUE 3aIMCH KaK MOJIEIN TEKCTOB CIOXHBIX 3a]a4 Ul IOCTPOEHUS
IIOMCKOBOM CXEMBI U pelIeHUs 3a/1a4;

* pa3nuyarh MOJEIb TEKCTa M MOJEIb PELIEHUS 3aJaud, KOHCTPYHpPOBaTb K OJHOM MOJAENIU
pelleHMsI HeCJIOKHOM 3aJjau pa3Hble MOJIENIU TEKCTa 3a/1a4H;

* 3HaTh W MPHUMEHATH 00a crocoba Mmoucka pemeHus 3aaa4 (0T TpeOOBaHHUS K YCIOBUIO U OT
yCIIOBUS K TPEOOBAHUIO);

* MOJICIMPOBATH PACCYKJICHUS MPH MTOUCKE PELIICHHS 3324 C IOMOMIBIO Tpad-CXeMBI;

* BBIJICJISITD ATAIlbl PELLICHUS 33]a4u M COJIepKaHUe KaX10ro 3Tara;

* yMETh BBIOMpATh ONTHUMAIBHBIA METOJ| PEUICHUs 3aJaud W OCO3HaBaTh BHIOOp METOAA,
paccMaTpuBaTh pa3IMyHbIe METO/Ibl, HAXOIUTh pa3Hble PEIICHUs 3a7a4uH, €CJIi BO3MOXKHO;

* AHAJIM3UPOBATH 3aTPYJHEHUS MPU PELICHUU 3a/1a4;

* BBINOJIHATH pa3jInyHble NPeoOpa3oBaHUs IMPEUIOKEHHON 3a/aud, KOHCTPYHPOBAaTh HOBBIE
3aJlauM U3 IaHHOM, B TOM 4yHclie OOpaTHBbIE;

* UHTEPHPETHPOBATH BBIYMCIUTENbHBIE pE3yJIbTaThl B 3a7aye, MCCIEN0BaTh IOJYyYEHHOE
pelleHne 3a1a4u;

* AHAJIU3UPOBaTh BCEBO3MOXHbBIC CUTYAallMM B3aUMHOIO PACIOJOXKEHUS JIBYyX OOBEKTOB U
M3MEHEHHE UX XapaKTEpUCTUK MPU COBMECTHOM JIBMIKEHUHU (CKOPOCTb, BpEMs, PAaCCTOSIHHE)
IIPU PELICHUH 33]ay Ha JIBUXKEHHE JABYX OOBEKTOB KaK B OJJHOM, TaK M B MPOTHUBOMOIOXKHBIX
HaIpaBJICHUSX;

* HCCIIEJOBaThb BCEBO3MOXHBIE CHUTyallMM IIPH PEIIEHWW 3aJad Ha JBM)KEHUE IO pEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

* pemaTh pa3HOOOpa3HbIE 3a/1a41 «HA YacCTH,

* pemaTh 1 OOOCHOBBIBaTh CBOE€ pELICHHE 3ajau (BBIAEISITH MaTEMaTHUECKYI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKClia U YHUCiIa MO €ro YaCcTH Ha OCHOBE KOHKPETHOT'O CMbICIIA JIpooH;

* OCO3HaBaTh U OOBSACHATH UIEHTHUUYHOCTD 33J]a4 Pa3HbIX THIIOB, CBSI3bIBAIOIINX TPU BETUUUHbI
(Ha pa0oTy, Ha OKYIIKHU, Ha JIBUKEHHE), BBLACIATH 3TH BEJIMUMHBI U OTHOIIECHUS MEXIY HUMH,
MPUMEHSTh UX MPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

* BJIaJIeTh OCHOBHBIMU METO/IaMH PEIIEeHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALlUU;

* pemarh 3aa4y Ha IPOLEHTHI, B TOM YHCJIIE, CJIOKHBIE MPOLIEHTHI ¢ 000CHOBAHUEM, UCTIOIb3YS
pa3HbIe CIIOCOOHI;

* pemaTh JIOrMYeCKUe 3a/1a4il pa3HbIMU CIIOCO0aMU, B TOM YHCIIE, C ABYMsI OJIOKaMU U C TpeMsl
6J10KaMU JAHHBIX C TOMOIIBIO TaOJIHIL;

* pemarth 3a7aud MO0 KOMOWMHATOPUKE M TEOPUM BEPOSTHOCTEM Ha OCHOBE HCIOJIb30BaHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PELICHUE;

* pelaTh HeCIOXKHbIE 3a7]a4ul 0 MaTeMaTHUYEeCKON CTaTHCTHKE;

* OBJIa/IETh OCHOBHBIMHM METO/IaMU PELIEHUS CHOKETHBIX 3a]1a4:

apudmernyeckuii, anredpanveckuii, mepedoOp BapuUaHTOB, T'€OMETPUUYECKHUI, TpapUUecKHii,
MPUMEHSTH UX B HOBBIX IO CPABHEHHIO C U3YUYECHHBIMHU CUTYaIUSX.

B noBceaHeBHO KM3HM U NIPU U3YYEeHUH APYTUX NpPeIMeTOB:

* BBUICJATH INPH PEIIEHUM 3a/1a4 XapaKTePUCTHUKU PAacCMAaTpUBAEMOM B 3ajaye CUTYaIUH,
OTJINYHBIE OT peaJbHbIX (T€, OT KOTOPHIX abCTParupoBaIMCh), KOHCTPYHPOBATH HOBBIC
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CUTyallud C YYETOM OTUX XapaKTEpUCTUK, B YaCTHOCTH, IpU pELIEHUU 3aJad Ha
KOHLEHTPALlUH, YYUTBIBATh INIOTHOCTh BELIECTBA;

* pemarh ¥ KOHCTPYMPOBaTh 33Ja4l Ha OCHOBE PACCMOTPEHMSI pEAJIbHBIX CUTYallUi, B KOTOPBIX
He TpeOyeTcsl TOUHBIM BBIYNCIUTENbHBIA PE3yNIbTaT;

* pelarth 3aa4M Ha ABM)KEHUE 110 PEKE, paCCMaTpUBas pa3Hble CUCTEMBI

oTcyeTa.

CrarucTUKa U Teopusi BePOATHOCTEM

» OnepupoBaTh MOHATHAMU: CTOJIOUATHIE U KPYTOBBIE AUArpaMMBbl, TaOJIHIIbI JaHHBIX, CPEIHEES
apupMeTHyeckoe, MeJIuaHa, HauOoJsiblllee W HaMMEHbIIEe 3HAa4yeHUs BBIOOPKH, pazMax
BBIOOPKH, TUCIIEPCHS U CTAHJAPTHOE OTKJIOHEHHE, CITyJaiiHas N3MEHUYNBOCTB;

* U3BJIEKaTh UH(OPMALMIO, IPECTABICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpadukax;

* COCTaBJIATH TaOJIHIIBI, CTPOUTDH AMArPaMMbl M rpa)uKH Ha OCHOBE JIAaHHBIX;

* ONEepUPOBaTh MOHATHAMHU: (pakTOpuan yucia, MEPeCTAaHOBKHM M COYETaHMs, TPEYTrOJIbHUK
ITackans;

* IPUMEHSATH NIPABUJIO ITPOU3BEACHUS IIPU PEIIEHUU KOMOMHATOPHBIX 3aa4;

* OTIEPUPOBATH MOHATUSIMHU: CIYYalHBIN OIBIT, CITyYaiHbIH BBIOOD,

UCHBITAHUE, 3JEMEHTApHOE CilydyalfHOe COOBITHE, KIACCHYECKOE ONIpEeAesICHHE BEPOSTHOCTH
CITy4aifHOTO COOBITHSI, OTIEPALIMHU HAJ| CITyYallHBIMUA COOBITHSIMH,

* IPEJCTABIATH UH(OPMALIHIO C IOMOILBIO KPYTroB Dilsiepa;

* pemarh 3aJ4a4d Ha BBIYKMCIECHHE BEPOATHOCTU C IOJCYETOM KOJIMYECTBA BAapUAHTOB C
MIOMOILbI0O KOMOUHATOPUKH.

B noBcexHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX NPeIMETOB:

* U3BJEKaTh, HMHTEPIPETUPOBaTb M MNpPeoOpa3oBbIBaTh HH(DOPMALUIO, NPEICTABICHHYIO B
TabIUIax, Ha JUarpaMmax, rpaukax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTHKHU PEaTbHBIX
IIPOLIECCOB U SABJICHUM;

* ONpeleNsThb CTAaTUCTHUECKUE XapaKTepUCTHKU BBIOOPOK IO TabiuuaMm, adarpaMmam,
rpaduKam, BBIIOIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUs 3aau;

* OLICHUBATh BEPOSTHOCTh PEAJILHBIX COOBITUI U SIBICHUH.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Beipamxenuss m ux npeodpasoBanus. YpaBHeHHsl. UNCIIOBbIE BBIPQXKCHHSI U BBIPAKEHUS C
nepeMeHHbIMH.  [IpocTeiiiine mnpeoOpa3oBaHUs  BBIpAKEHUH. YpaBHEHHE C  OJHUM
HEU3BECTHBIM U €70 KOPEHb, JIMHEWHOE ypaBHEHUE. Perienne 3a1a4 METO0M YpaBHEHHUMN.

Iensb - cucreMaTU3upoBaTh U 00OOIMIUTH CBEJIEHUS O IPE0OPA30BaHUU BbIPAXKEHUN U pELIEHUN
YPAaBHEHUI C OIHMM HEW3BECTHBIM, IIOJIyYEHHBIE YYallUMUCA B Kypce€ MaTeMaTuKH 5,6
KJIACCOB.

3HaTh Kakue 4YHcia SBISIOTCS LEJNbIMH, JAPOOHBIMH, PALMOHAIBHBIMM, IOJOXKUTEIbHBIMHU,
OTPULIATEIIBHBIMU W JIp.; CBOMCTBA JEWCTBUM HAJ YUCIAMM; 3HaTh W IIOHUMATh TEPMHHBI
«YHUCIIOBOE  BBIPDAKEHUE», «BBIPAKEHHE C IIEPEMEHHBIMUY», «3HAYEHHE BBIPAKCHUS»,
TOXJIECTBO, «TOXK/I€CTBEHHBIE TPEOOPA3OBAHUSI.

YMeTb OCYyWIECTBIATh B OYKBEHHBIX BBIPRKEHHUSAX YHCIOBBIE IOJCTAHOBKM W BBIMOJHATH
COOTBETCTBYIOIIME BbIUMCICHUSI; CPAaBHUBATh 3HaYeHUsI OYKBEHHBIX BbIPAXKEHHUH MPH 33JaHHBIX
3HAUEHUAX BXOJAILIMX B HUX NEPEMEHHBIX; IPUMEHATh CBOWCTBA ACUCTBUM HAJ YMCIAMHU IIPU
HAaxO0’KJICHUH 3HAYEHUH YMCIIOBBIX BBIPAKEHUM.

Cratuctuyeckue XapakTepUCTUKH.

[enp - TOHUMATh NPAKTUYECKUN CMBICII CTATUCTUYECKUX XaPAKTEPHUCTHK.

3Hamb NPOCTENIINE CTATUCTUYECKUE XAPAKTEPUCTUKH.

Ymemv B HECTIOKHBIX CIIy4astX HAXOAWTh 3T XapAKTEPUCTUKHU JUISl PsAJla YUCIOBBIX TAHHBIX.

®yukuun. Oynkuus, odnacte onpenenenus ¢pyHkuuu, CrnocoOsl 3aaanusa GyHkuuu. I'paduk
¢bynkuuu. dynkuus y=kx+bu e€ rpapuk. yHkuus y=«xxu e€ rpapux.
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[{enb- MO3HAKOMHTD yYAIIUXCS ¢ OCHOBHBIMU ()YHKITMOHAJIHHBIMU MOHSATUSIMHU U C TpaduKamu
byHKIMA y=Kkx+b, y=KX.

3HaTh onpeneneHus QyHKIMU, 001acTH onpeaesieHus GyHKINU, 00JIaCTH 3HAYSHUH, YTO TaKoe
apryMeHT, Kakas TepeMEHHas Ha3blBaeTcs 3aBUCHUMOM, Kakas He3aBHUCHUMOM; MOHHUMATh, YTO
(GyHKIHUSA - 3TO MaTeMaTuyeckasi MOJEIb, TO3BOJISIONIAst OMUCHIBATh M U3Y4aTh Pa3HOOOpPA3HbIE
3aBUCHUMOCTH MEXIYy PEalbHbIMH BEIUYMHAMU, YTO KOHKPETHBbIE TUIBI (GYHKIUHN (Ipsmas u
oOpaTHasi MPOMOPIUOHAIBHOCTH, JIMHEHHAs) OMUCHIBAIOT OOJBIIOE Pa3sHOOOpa3He peabHBIX
3aBUCUMOCTEM.

YMeTb NpaBWIIBHO YHNOTPEOIATh (YHKIMOHAIBHYIO TEPMUHOJOTHIO (3HaueHHe (YHKIHUH,
aprymeHT, rpaguk QGyHKIHH, 00JacTh OIpeAesieHHe, 00JacTh 3HAYCHWI), MMOHUMATh €€ B
TEKCTE, B peud y4HuTessi, B (POPMYIMPOBKE 3a/1a4; HAXOAUTh 3HAYCHHUS (YHKIMH, 3aJaHHBIX
dbopmynoi, Tabnuiei, rpagukoM; pemars oOpaTHYIO 3adady; CTPOUTh TpadHKH JIMHEHHOU
¢GbyHKIMK, TPSAMOW U OOpaTHOM NPOMOPIUOHANIBHOCTH; HHTEPIPETUPOBATH B HECIIOKHBIX
cllydasx rpapukd peajbHbIX 3aBUCHMOCTEH MEXAy BEJIMYMHAMH, OTBEeuYas Ha MOCTABIICHHBIC
BOTIPOCHI

Crenenb ¢ HaTypaJbHbIM MNoOKa3aTeneM. CTElNEeHb C HaTypalbHbIM IIOKa3zaTeleM U €€
cBoifctBa. OnHounen. dynkiuu y=x% y=x, u ux rpaduxu.

Lens - BeIpabOTaTh YMEHHE BBINOJHATH JACWCTBUS HAJ CTEHNEHSAMH C HaTypaJbHBIMU
MOKa3aTeJsIMH.

3HaTHOIIPE/ICTICHUE CTENEHH, OJHOYWIEHA, MHOTOUYIEHA; CBOWCTBAa CTENEHU C HATypaJbHBIM
TIOKa3aTeneM, cBoiicTBa QyHKIHMHA y=x? | y=x°

Vmems HaxoquTh 3HAYCHUS (YHKUUH, 3aJaHHBIX (OPMYIIOH, TabmuIel, rpagukom; pemarhb
obpaTHylo 3adady; CTpouTh Tpaduku QyHKImi y=x% y=x°; BBINIOTHATH [EHCTBUA CO
CTENEHSMM C HaTypaJlbHbIM IIOKa3aTejaeM; NpeoOpa3oBbIBATh BBIPAKEHUS, COAEpKallne
CTEIEHH C HaTypalbHbIM [TOKa3aTeseM; IPUBOJUTH OJHOWIEH K CTAaHAAPTHOMY BUJY.

MHorou4nenbl. MHorounes. CinoxeHue, BBIMUTaHUE U YMHO)KEHUE MHOTOUJIeHOB. Pasnoxxenue
MHOTO4JIEHA HA MHOXKUTEH.

Lesnb - BbIpaOOTAaTh yMEHHUE BBINIOJHATH CIOKEHHE, BBIUUTAHUE, YMHOKEHHE MHOTOWIEHOB U
pa3ioKeHue MHOTOWIEHOB HA MHOKHUTEIH.

3namv  omnpenelieHUe MHOTOWICHa, IOHMMaTh (OPMYIUPOBKY 3aJaHUN: «YHPOCTHUTH
BBIPAKEHHUEY, «PA3JI0KUTh HA MHOKUTEIIN.

Ymems IpUBOJUTH MHOTOYJIEH K CTaHAAPTHOMY BHUJY, BBIIIOJIHATH JCHCTBUS C OJHOWIEHOM U
MHOTOYJICHOM; BBINOJIHATH PA3JI0KEHHE MHOIOWIEHA BBIHECEHHEM OOIIEro MHOXKUTENS 3a
CKOOKH; YMHOXXaTh MHOI'OWJIEH Ha MHOTOYJIEH, PAacKJaJblBaTh MHOTOWIEH Ha MHOXHUTEIH
CIO0COOOM TPYNIUPOBKH, 10Ka3bIBATh TOXKIAECTBA.

®opmy.asl cokpaménnoro ymuoxenus. Gopmynsi(ath) = a? £2ab+b?, (a-b)(a + b) = a?-b?
[{a£b)(a’+ab+b?)] Ilpumenerne (GopMysn COKPAMEHHOTO YMHOKEHHS K Da3lOkKEHHIO Ha
MHOKHTEITH.

Llenb- BbIpabOTaTh YMEHHE NPUMEHSATh B HECIOKHBIX CIOydasx (OpPMYJbl COKPAIIEHHOTO
YMHOKEHHS TSI PEe0oOpa30BaHUs IEIbIX BBIPAKCHHH B MHOTOWICHBI W IS Pas3IOKEHHS
MHOTOYJICHOB Ha MHOKHTEIIH.

3HaTh (OPMYITBI COKPAIIEHHOTO YMHOKEHUS: KBaJPATOB CYMMBI M PA3HOCTH JIBYX BBIPaXKEHHIA;
Pa3IMYHBIC CIIOCOOBI PA3JIOKEHUSI MHOTOUWICHOB HA MHOKHTEITH.

VMeTh uuTaTh (GOPMYIBl  COKPANIEHHOTO YMHOMCHHS, BBIMOJHATH MpeoOpa3oBaHue
BBIP2KCHHUI PUMEHEHHEM (OPMYIT COKPAILIEHHOTO YMHOXKEHHS: KBaJpaTta CyMMbI U Pa3HOCTH
JBYX BBIP@XKEHHE, YMHOXEHHS Pa3HOCTH JBYX BBIP@KCHHM HAa WX CYMMY; BBIOJNHSTDH
pa3loKeHHe Pa3HOCTH KBAJPATOB JIBYX BBIPAXKCHHI HA MHOXXHUTENHU; [IPUMEHSTH pPa3IHYHbIC
CIIoCcO0BI Pa3IoKEHHUs: MHOTOWICHOB HA MHOXHTEIH; MPeoOpPa3OBBIBATE IIENbIE BBIPAKCHHUS;
OPUMEHSITh IPe0OPa30BaHUE LENbIX BRIPAKCHUI IPU PELICHHUH 3a/1a4.

11



Cucrembl JuHelHBIX ypaBHeHuH. CUcTeMa ypaBHEHMH ¢ AByMs IepeMEHHBIMU. PenieHue
CUCTEM [IBYX JIMHEHHBIX YypPaBHEHMH C JBYMs IE€peMEHHbIMHU. PelieHue 3amad MeETOIOM
COCTaBJICHUS CHCTEM YPaBHEHUH.

[lenmp- MO3HAKOMHUTH YYAIIUXCA CO CIOCOOAMHU PEHICHUS CHCTEM JIMHEWHBIX YpaBHEHUU C
IBYMS IEPEMEHHBIMH, BBIPA0OTAaTh YMEHHE peIIaTh CUCTEMbl YPaBHEHHH U MPUMEHSThH UX MPH
pEeLIeHUH TEKCTOBBIX 3aa4.

3HaTh, YTO TAKOE€ JMHEHHOE YpaBHEHHME C JBYMs [IEPEMEHHBIMH, CUCTEMA ypaBHEHUH, 3HATb
pa3iauyYHble CIMOCOOBI pEIIEHUS CHCTEM YpaBHEHUHW C JByMsl IEpEMEHHBIMU: CIOCO0
MOJICTAHOBKH, CIIOCO0 CII0KEHUS;.

YMeTh NpaBUIIbHO YIOTPEOISITh TEPMHUHBL: «YpPaBHEHHE C IBYMSI IEPEMEHHBIMIY, «CUCTEMAY;
MOHUMATh UX B TEKCTE, B PEUM YUHUTENsI, HOHUMATh (POPMYITUPOBKY 3a/1a4H «PEIIUTh CUCTEMY
ypaBHEHUN C JBYMsl MEPEMEHHBIMU»; CTPOUTh HEKOTOpble TIpadUKu ypaBHEHHUS C ABYMS
MEPEMEHHBIMH; PEIIaTh CUCTEMbI YPAaBHEHHIA C IBYMsI IEPEMEHHBIMH Pa3IMYHBIMHU CIIOCOOAMHU.

IloBTOpenune. Pemenune 3anau. 3akperuieHUE 3HAHUN, YMEHUN U HABBIKOB, IOJYYEHHBIX Ha
ypOKax 10 JJaHHBIM TeMaM (Kypc ajireOpbl 7 Kiacca).

Yucaa

PanuoHaabHbBIE YHCIA

MHo)ecTBO panuoHaiIbHBIX uucen. CpaBHEHUE palUOHANBHBIX uucen. JlelictBus c¢
panroHanbHbIMU yuciamu. [IpeacrapieHne palmoHanbHOTO YUCIIA IECATUYHON APOObIO.
HppanuoHajibHble Yucaa

[TonsTre nppanMoOHAIBHOrO uncia. Pacno3HaBaHue UPPALIMOHAIBHBIX YU CEIL.

[Ipumeps! nokazarenscTB B anredpe. MppanuonansHocTh uucna. [IpumeHeHne B reoMeTpuu.
CpaBHeHHE UpPALMOHAIBHBIX YKCell. MHOXKECTBO AEUCTBUTEIbHBIX YUCEN.

ToxnecrBeHHBIC IPe0Opa3oBaHuA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

Beipakenue ¢ nepeMeHHOM. 3HaueHue BelpakeHHs. [loncTraHoBka BbIpaXEHMH BMECTO
IIEPEMEHHBIX.

Leibie BbIpaKeHUs

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeleM M ee cBoiicTBa. IIpeoOpazoBaHus BBIpaKEHU,
COJIepaKAILMX CTENEHU C HATypaJIbHBIM II0KA3aTEIIEM.

OpHowieH, MHOrowieH. JlelcTBUs ¢ OIHOYJIEHAMH M MHOTOWIEHAaMU (CIIOKE€HUE, BHIYUTAHUE,
yYMHOX€eHHE). DOpMyIIbl COKPALIEHHOTO YMHOXKEHUS:

Pa3HOCTh KBaJpaTOB, KBaJpaT CyMMBbI U pa3HOCTH. Pa3nokeHne MHOrodseHa Ha MHOXKUTEIH:
BbIHECEHHE OOIIEero MHOXHTENIS 3a CKOOKHM, TpYNIHMpPOBKAa, NpUMEHEeHue (GopMy
COKpAILlCHHOT0 YMHOKeHU. KBaJpaTHBIN TpEeXWIEH, pa3iloKeHHE KBAaIpPaTHOIO TPEXWICHA Ha
MHOXUTENH.

JIpo0HO-panHOHAIbHBIE BbIPAKEHUS

Crenenb ¢ 1enbIM mokazatenem. [IpeoOpazoBaHue IpOOHO-IMHEHHBIX BBIPAKCHHUN: CIIOKECHHE,
YMHOXXEHHe, AeneHne. Anredpandeckas ApoOs.

JlomycTHMBIe 3HAYSHHS TEPEMEHHBIX B APOOHO-PAIMOHATHHBIX BHIPAKEHHUSIX.

Cokpamienue anreOpandeckux apobOeil. [lpuBenenue anrebpanueckux apoOelt k oOremy
3HameHaTenro. JleficTBus ¢ anredpandecKuMu IpoOsSMH: CIOKEHUE, BRIYUTAHWE, YMHOXKCHHE,
JieNIeHHe, BO3BE/ICHUE B CTETICHb.

[IpeobOpazoBanme BBIpaXEHUH, COIEPKAIINX 3HAK MOTYIIS.

KBaaparHbie kopHH

Apudmernueckuii  kBaapaTHbI KopeHb. IIpeoOpa3oBaHue BBIpaKEHUH, COAEPIKAIINX
KBaJ[paTHbIE KOPHU: YMHOJKEHHE, JCIICHHE, BBIHECEHWE MHOXXHUTENSl H3-1I0J 3HaKa KOpHS,
BHECEHHME MHOKUTEIIA IOl 3HAK KOPH.

12



YpaBHeHHS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHust

IlonsaTe ypaBHEHUS W KOpHS ypaBHEHHMs. lIpencraBiieHHe O paBHOCWIBHOCTH YpPaBHECHMIA.
Ob6mnacTh omnpeneneHus ypaBHeHHs (00JaCTh TOMYCTUMBIX 3HAYEHHM TEPEMEHHOM ).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemienue nuHeiHbIX ypaBHeHUH. JIMHEHOE ypaBHEHUE C TApAMETPOM.

KosuecTBO KOpHEW JTMHEWHOTO ypaBHEHHU. PellleHre JIMHENHBIX YPABHEHUN C IAPAMETPOM.
KBaapaTHoe ypaBHeHHE M €10 KOPHH

KBagparusle ypaBHeHus. HemnosHble kBajgpaTHble ypaBHEHUsA. JIMCKpUMHHAHT KBaJIpaTHOIO
ypaBHeHus1. Dopmysa KOpHEH KBaapaTHoro ypaBHeHHs. Teopema Buera. Teopema, oOparHas
teopeme Buera. Pemienune KBaipaTHBIX YpaBHEHMI: HWCHOJIB30BaHUE (QOPMYINBI  JUIS
HaXOXJACHUS KOpHEW, rpauueckuii METO]l pelIeHUs, Pa3JIoKeHHE Ha MHOKUTENH, MOoJ00p
KOpHEH C UCIOoJIb30BaHuEeM TeopeMbl Buera. KonndyecTBO KOpHEH KBaIpaTHOIO ypaBHEHUS B
3aBUCUMOCTH OT €ro JUCKpPUMMHAHTA. BUKBajpaTHbIE ypaBHEHHUsS. Y PaBHEHHUs, CBOJHUMBIE K
JIMHEWHBIM U KBaapaTHbIM. KBagpaTHble ypaBHEHUS ¢ TapaMETPOM.

JApo0HO-panMoHaIbHbIC YPABHEHUS

Pemenne mpocredmmx ApoOHO-TMHEHHBIX ypaBHEHWH. Pemenune apoOHO-palMOHAIBHBIX
YpaBHEHUH.

Metoabl pemieHus ypaBHEHHH: METONbl PaBHOCHIIBHBIX MPeoOpa3oBaHUM, METOJ 3aMEHBI
nepeMeHHol, rpaduyeckuit Meron. Mcronb3oBaHHE CBOWCTB (YHKIHMH TIpU  pEUICHUH
YpPaBHEHUU.

[Mpocreiimue uppanroHaabHbie ypaBueHus Buaa f(x) =a, f (X) =g (X) .

VYpaBHeHHs BUAa Xn = a . YPABHEHUS B LENBIX YHCIIAX.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ IBYMs IepeMeHHbIMU. JIuHelHOe ypaBHeHUe ¢ AByMsA IepeMeHHbIMU. [Ipsamas
Kak rpaduieckas MHTEPIPETALUs JIMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMHU.

[lonsTre cucremsl ypaBHeHUN. Pelienne cucTeMbl ypaBHEHUH.

MeToapl pelieHuss CUCTEM JMHEHHBIX YpaBHEHMHW C JABYMS NEpPEMEHHBIMH: TpaduyecKuil
METOJl, METOJ CIIO)KEHMsI, METOJ IOACTaHOBKU. CHCTEMBI JIMHEHHBIX YPaBHEHHUH C
IIapaMeTpPOM.

HepaBencrBa

UucnoBele HepaBeHcTBAa. (CBOMCTBa YHUCIOBBIX HepaBeHCTB. [IpoBepka crnpaBeIMBOCTH
HEPaBEHCTB IPH 33JaHHBIX 3HAUYEHUSIX T€PEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue W HecTporue HepaBeHcTBAa. OO0JIacTh OIpeneeHus
HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAUEHUN NIepeMeHHoM). Perenre TMHeHbIX HEpaBeHCTB.
KBaznpaTHOE HEpaBEHCTBO M €ro pelleHus. Pelenne KkBaIpaTHbIX HEPABEHCTB: HCIIOJIb30BaHHE
CBOMCTB U Tpaduka KBaJpaTUUYHOM (YHKUMH, METOA HWHTEPBAJIOB. 3alHUCh peIICHUs
KBaJpaTHOIO HepaBeHCTBa. PerieHne nenbIX ¥ JpoOHO-pallMOHATBHBIX HEPAaBEHCTB METOAO0M
MHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOW IIEpEMEHHOM. PemieHue cuCTEM HEPABEHCTB C OJIHOM
NEPEMEHHOMN: JIMHEHHBIX, KBaJIpaTHBIX. M300pa)keHne pelleHHuss CUCTEMbl HEpPaBEHCTB Ha
YHUCJIOBOW MPSIMOM. 3alMCh PENIEHUSI CUCTEMBI HEPABEHCTB.

DOYyHKIUHT

IHousitue pyHKkuHMU

JlexkapToBbl KOOPAMHATHI Ha IIOCKOCTH. DOpMHUpOBaHUE MPEICTABICHUNH O METalnpeIMeTHOM
MOHATUH «KOOpAUHATHD». Croco0b! 3a7jaHns (QyHKIHMI:

aHaIMTUYeCKul, rpaduueckuid, Tabmuunbii. [padux ¢ynkuauu. [Ipumeps QyHKUMIA,
II0JIy4a€MBIX B IIPOLIECCE UCCIIEOBAHUS PA3JIMYHBIX PEaJbHBIX MPOLECCOB U PEIICHUs 3a/ad.
3Hauenue ¢QyHKUMKM B TOouke. CBoiicTBa (YHKIMI: 001acTh OMNpeneieHHsl, MHOMXKECTBO
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3HAYCHUH, HYIU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTh, IPOMEKYTKU
BO3pacTaHUsI U

yObIBaHUS, HAMOOIIbIIIEe U HAUMEHbIIIee 3HaueHUs. VccnenoBanue QyHKIMH 110 €€ rpaduky.
[IpencraBnenue 06 acCHMIITOTaX.

HenpepsiBHoCTh QyHKITMH. KycouHO 3a1aHHBIC (QYHKINH.

JluneiiHasi pyHKIHS

CaoiicTBa u rpaduk TuHEHHON QYHKINHU. YTIOBOH KO3()(UIIMEHT TPSIMOIA.

Pacrnionoxxenue rpaduka JuHeHHON QYHKIIMH B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3 dUIMeHTa U
cBoOogHOrO uneHa. HaxoxaeHwe Kod(QQHUIMEHTOB JIMHEHHOW (YHKIMHM TIO 3aJaHHBIM
YCIOBUSIM: TMPOXOXKJIEHUE TMPSAMOM dYepe3 JBE TOUKH C 3aJaHHBIMH KOOpJIMHATaMH,
MPOXO0KICHUE NPSAMOM YEPE3 TaHHYIO TOUKY M NapalIeIbHON JaHHON MPSMOM.
KBagparuunas pyHkumst

CpoiictBa u rpadpuk KBaapaTuuHoW (QyHkuuu (mapabomna). Iloctpoenue rpaduka
KBaJIpaTU4HOMN QyHKIMH 110 ToukaM. HaxoxneHnue Hyseil kBagpatnyHol QyHKIIUU, MHOXKECTBA
3HA4YEeHUH, MPOMEKYTKOB 3HAKOIOCTOSHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi NPONOPUMOHAIBHOCTH

CaoiictBa Ghyukuuu y = A/x . 'unep6oia.

I'paduku ¢pynxuuii. [IpeodpazoBanue rpaduka pyuximn y = f (X) ais
noctpoenus rpaguxoB Gpynkuuii Buga y = af (kx + b)+ c.
I'paduxu QyHKIHHA y = a+i, y=Vx,y=Vx,y=x.

IMocienoBaTe IbLHOCTH M IPOTPECCHH

HucnoBas nociie10BaTesibHOCTh. [IpruMepbl YMCIOBBIX MOCIIEI0BATEIBHOCTEN.

beckoHeuHbIe TTOCIIEIOBATEILHOCTH. ApudMeTHYECKast TPOTPECCHs U €€ CBOIMCTBA.
['eomerpuueckas nporpeccus. @opmysa oOIIETO WIEHA U CYMMBI N TIEPBBIX YJICHOB
apru(pMETUYECKON U TEOMETPUIECKOM nporpeccuii. CXoasmascs reoMeTpuIecKasi mporpeccus.

Penrenune TeKCcTOBLIX 32724

3anaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenne TekcTOBBIX 3amau apudmeruyeckuM crocodom. Vcmonb3oBaHue TaOIHI], CXeM,
LIGpTG)KCfI, APYyrux Cpe€aACTB MPEACTABICHWA JaHHBIX TP PCIICHUHN 3a/1a4u.

3agauu Ha ABHKEHHE, PA00TY H MOKYIIKH

AHamn3 BO3MOKHBIX CI/ITyaHI/Iﬁ B3aMMHOTO PacCIIOJIOKCHHUA 00BEKTOB npn "X JAIBUKCHHH,
COOTHOIIIEHUSI 00HEMOB BBHITIOTHSIEMBIX padOT IIPU COBMECTHOMN padoTe.

3agaum HA YACTH, 10JIH, TIPOLEHTHI

Pemienne 3amau Ha HaxoXIEHHWE YacTH YMCIAa M YUCIa MO €ro 4actd. PemeHue 3agay Ha
MIPOLIEHTHI U A0au. [IpuMeHnenne nponopuuil Npy pemeHnu 3a1ay.

Jloruyeckue 3a1a4m

Pemenue nornueckux 3agad. Pemienne qoruueckux 3aj1ad ¢ NOMoUIbio rpadoB, TaOIHII.
OcHoBHbIE MeTOAbI pellleHHs] TEKCTOBBIX 3aja4: apudMeTudeckuil, anredpanveckuii,
nepebop BapuaHTOB. IlepBUuUHBIE MpeAcTaBIEHUS O JPYTMX MeEToJax pelleHus 3ajaad
(reomeTpuueckue u rpaduuECKue METOIBI).

CraTucTHKAa M TeOpHs BEPOSATHOCTE
Crarucruka
TabnuuHoe u rpaduyueckoe MPeNCTaBICHHUE NAaHHBIX, CTOJIOYAThIE M KPYrOBBIE TUATPAMMBI,
rpaguku, TpPUMEHEHHWE auarpaMM W TpadUKOB I OMHCAHUS 3aBUCUMOCTEH peabHBIX
BEIIMYMH, W3BJICUeHHE HWHPOpMAlMU W3 Taliui, auarpaMM u rpadukoB. OnucaTenbHbIE
CTATUCTUYECKHE TIIOKA3aTed YHUCJIOBBIX HA0OpOB: cpeaHee apudMeTHdeckoe, MeauaHa,
HaumOoJbIllee W HaWMEHbIee 3HaueHus. Mepbl paccemBaHUsS: pa3Max, IUCIEPCHS W
CTaHJApTHOE OTKJIOHCHHE.
CnydaiiHass W3MEHYMBOCTb. VI3MEHUMBOCTH TMpU U3MEpeHHsX. Pemaronme mnpasuia.
3aKOHOMEPHOCTH B U3MEHYHMBBIX BETMUNHAX.
Cayuaiinble cOObITHS

14



CrayvaiiHple OMNBITH (9KCIIEPUMEHTHI), JJEMEHTapHbIE CiydailHble COOBITHUS (MCXOJBI).
BepositHocT  anmeMeHTapHBIX  cOObITHH. COOBITHS B CIIy4allHBIX JKCIIEPUMEHTaX |
OIaronpusATCTBYIOIINE dJIEMEHTapHbIe cOObITHSA. BeposTHOCTH ciyyailHbIX cOOBITHI. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Knaccrudeckne BepOsSTHOCTHBIE OMBITHI C UCIOJIB30BAHUEM MOHET, KyOHUKOB.

[IpencraBnenue coOBITUH ¢ TOMOIIBI0 auarpamm Oitiepa. [IpoTHBOMOIOKHBIE COOBITHS,
o0benuHeHne W mepeceueHne coObituid. [IpaBuio cioxenuss BeposiTHOcTel. CirydaitHbIN
BbIOOp. [IpencTaBienue skcriepuMeHTa B BUJIE AepeBa.

He3zaBucumele coObITHS. Y MHOKEHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHI.
ITocnenoBarenbHble HE3aBUCHMBbIE UCHbITaHUA. lIpeacTaBieHne 0 HE3aBUCUMBIX COOBITUSX B
KU3HU.

J1eMeHTbl KOMOMHATOPUKH

[IpaBuUIO yMHOXXEHHS, MEPECTaHOBKU, (axTopuan uucia. CoyeTaHuss M YHUCIO COYETAHUU.
®opmyna uucna coderanuit. TpeyrompHuk [lackams. OmnbITBI ¢ OOJBIIUM  YHUCIOM
PaBHOBO3MOJKHBIX 3JIEMEHTApHBIX COOBITUH. BblunciieHne BEpOATHOCTEH B OIBITaX C
IpUMEHEHHEM KOoMOuHAaTopHbIX ¢opmyn. Mcneitanus bepnymnn. VYcenmex u  Heyzaauya.
BepositHOCTH cOOBITUH B cepuu UCTbITaHUI bepHyiu.

Cay4yaiinble BeJIHYMHbBI

3HAKOMCTBO CO Cly4YailHBIMU BEJIMYMHAMM Ha MpPUMEpax KOHEUHBIX JUCKPETHBIX CIy4alHbIX
BenuunH. Pacnpenenenue  BeposTHocTeld.  Martemarnueckoe — oxuganue.  CpoiicTBa
MaTemaTuueckoro oxuaanus. [Tonstue o 3akone 60abmKX uncen. M3mepenue BeposiTHOCTEH.
[IpumeHeHMe 3akoHa OOJBIINX YUCEN B COLIMOJIOTHH, CTPAXOBAaHHUM, B 3]paBOOXPAHEHNUH,
obecriedeHnn 6€30aCHOCTH HACEICHHUS B UPE3BBIYAMHBIX CHTYALIUsX.

Hcropus MaTeMaTHKHU

BO3HUKHOBEHME MAaTeMaTUKM Kak HayKd, OJTamnbl €€ pa3BuUTHi. OCHOBHBIE pa3zeiibl
MaTeMaTHKU. Beiaroniyuecss MaTeMaTUKU M UX BKJIAJl B pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOKECTBA IIPOCTBIX Uncell. Yncma U JUIMHBI OTPE3KOB.

Parmonansueie uncna. [lorpe6HOCTS B HpparmoHansHbix yncnax. [lkona [Tudaropa
3apoxzaenue anreOpsl B Hexpax apudmeruku. An-Xopesmu. PoxxaeHune OykBeHHOI
cumBosiuki. I1. depma, @. Buer, P. [lekapt. McTopus Bonpoca 0 HaxoxJ1eHuu GopMys1 KOpHen
anreOpandyeckux ypaBHeHUH creneHei, Oonpmmx uyetsipex. H. Tapranss, k. Kapaano, H.X.
Abenp, J. I'anya. IlosBnenue MeToga KOOpAMHAT, TO3BOJISIIOIIETO TEPEBOIUTH
reoMeTpruecKue 00beKThl Ha A3bIK anredpsl. [lossnenue rpapukoB ¢pynkuuit. P. ekapt, I1.
®epma. [IpuMepsl pa3IMUHBIX CHCTEM KOOPAMHAT.

3anava Jleonapno [Muzanckoro (Gubonauun) o kponukax, uncina Gubonayym.

3amaga o maxmaTtHoM gocke. CXOAMMOCTh reoMeTpuueckoil mporpeccuu. Mcroku Teopum
BEPOATHOCTEN: CTpaxoBoe neio, azapTHble urpel. II. ®epma, b. Ilackans, 5. bepnymu, A.H.
Kommoropos. Y nBoenue ky6a. ctopus uucna .

Ponp poccuiickux yueHslx B pa3Butun marematuku: JI. Oinep. H.M. Jlo6auesckwmii, I1.JI.
YeoOnimeB, C. Kosanesckas, A.H. Konmoropos. Martemaruka B pazsutuu Poccuu: Iletp I,
IIKOJIa MaTeMaTHYeCKUX M HAaBUTAllKMX HayK, pa3BUTHE poccuiickoro ¢iora, A.H. Kpbuios.
Kocmuueckas nporpamma u M.B. Kenpapim.
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Yueono-memamuuecxkun nnan

7 Kaacc
I's1aBa/ KonnuectBo
Tema KP
IIaparpa¢ JacoB
1. BripakeHUs1, TOXKIECTBA, ypaBHEHUS 26 3
2. DyHKIUH 18 1
3. CrerneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM 19 2
4. MHorouseHbl 23 2
0. DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS 23 2
6. CucreMbl TUHEHHBIX YpaBHEHUN 17 1
1. [ToBTOpEHME 14 1
Hroro: 140 12
Dopmvl KOHMPONA pe3yIbMAMmMo8 00pa306ameibHOl 0eamenbHOCU
Ne Tema Ne JlaTa
n/n ypoKa | MpoBedeHHs
1. BxonHoe TecTupoBaHue Ne 7
2. Konrtponbnas padoraNel «Beipakenus. ToxaecTBay Ne 12
3. KonTponbHas pabora Ne2 «YpaBHEHHE ¢ OJTHON ITepEeMEHHO» Ne 26
4. KonTponbHas pabora Ne3 «JIuneitHas QyHKIHD» Ne 44
5. [IpoMexyTouHOE TECTHPOBAHHE Ne 53
6. KonrtponbHas padota Ne4 «CTeneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM) Ne 63
7. KonTponbHas pabora No5 «CnokeHHe U BEIYUTAaHHE MHOTOUJIICHOBY No 75
8. KonTponbHas padora Ne 6 o teme: «lIponssenenne MEOTOWIEHOBY. | Ne 86
9. KontponbHas pabota No7 «DopMyJibl COKpaIIEHHOTO YMHOKECHUS Ne 99
10. | KonrponbHas padora Ne 8 mo teme «I[IpeobpazoBanue 1enoro Ne 109
BBIPAKECHUSI B MHOTOWJICH)
11. | KorrponpHas pabota Ne9 «CricTeMbl THHEHHBIX YpaBHEHHID) Nel26
12. | UroroBast KOHTpOJbHAs padorta. Ne 134
Hroro 12
TemaTnyeckoe UIAaHMPOBAHUE MAaTepHaJIa
no ajareope B 8 kjacce
Ne Hara Tema ypoka Koxa-Bo
YPOKa | mpoBeaeHUus 4acoB
1ad | paxkr
1 2 3 4 5
28

I''TABA | PAIIMOHAJIBHBIE IPOBU

PaIII/IOHaJ'II)HI)Ie BBIPAXKCHUA

PaHI/IOHaJ'IBHble BBIPpAXKCHUA

OcHoBHOe cBo¥icTBO Apobu. CokpaiieHue 1pooeit

OcnHoBHOE cBOMCTBO Apobdu. Cokpaienune apooeit

OcHoBHOE cBOMCTBO Apodu. Cokpaienune apooeit

SRS Sl Ed BN

3HaAaMCHAaTCJIIIMU

CroxxeHHE U BRIYUTAHHUC ;[p06el71 C OJMHAaKOBBIMHU

3HaAaMCHAaTCJIISIMU

CroxxeHHE U BRIYUTAHHUC ;[p06el71 C OJJMHAaKOBBIMHU

3HaMCHAaTCJIISIMU

CnoxeHHEe U BEIYUTAHHUC ;[p06el71 C OJJMHAaKOBBIMHU

CrioxeHue U BeIUMTaHHue ApoOelt ¢ pa3HbIMU
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3HaMECHAaTCJIISIMU

10. CrnoxxeHue U BBIYUTaHHE 1po0Oei ¢ pa3HbIMHU
3HaAMEHATEeJISIMU

11. CrnoxxeHue U BBIYMTaHHE Ipo0Oe ¢ pa3HbIMHU
3HaAMEHATEeJIIMU

12. KontpoabHasi padora Ne 1 «PannonajibHble BbIPaKeHHUSI.
CJ10:keHMe U BbIYMTaHueE Qpodeii»

13. AHanu3 KOHTPOJBbHOW paObOThl. YMHOKEHHE IPOOCH.
Bo3sBenenne 1podu B CTENICHD

14, YMHoxeHue apoodeii. Bo3Benenue npodu B cTeNeHb

15. YMHoxeHue apooOeii. Bo3Benenue npodu B CTENEHb

16. Henenne npobeit

17. Henenune npobeit

18. IIpeoOpazoBanmne pallMOHATBHBIX BBIPAKCHUN

19. IIpeobpa3oBaHye pallOHAJIBHBIX BBIPAXKEHUN

20. IIpeoOpazoBanme pallMOHATBHBIX BBIPAKCHUN

21. KonTposbHasi paora Ne 2 «IIpou3Beenne u 4acTHOe
apooeii»

22. AHanu3 KOHTpOJIbHOU paboTel. dyHkIuMsa y = K/X u ee
rpadux

23. ®dyuknus y = K/X u ee rpadux
I'JIABA |l. KBAJIPATHBIE KOPHU 22

24, PaunonanbHeie uncna

25. HpparmonanbHble Ynciia

26. KBanparasie kopHH. ApudMeTndecKuil KBapaTHbIN
KOPEHb

217. VpaBHEHHE X°= a

28. Haxoxaenne npuOiImKeHHbIX 3HAYCHHH KBaIpaTHOTO
KOPHSI

29. dyHKiHs y= VX i ee rpapuk

30. OynKIus y= VX U ee rpaduk

31. KBagpaTHbI KOpeHb U3 TPOU3BEACHUS U IpOoOH

32. KBagpaTHbI KOpeHb U3 TPOU3BEACHUS U IpoOH

33. KBagpaTHbI KOPEHB U3 CTENEHU

34. BriHeceHne MHOKHTENS 3a 3HAaK KOpHs. BHecenue
MHOXKHTEJIS 01 3HAK KOPHS

35. KonTpoJubnas pabora Ne 3 «KBaapaTHbie KOpHID)

36. AHanu3 KOHTPOJIbHOH paboThl. BeiHECeHne MHOXKHTEIS 3a
3HAaK KOpHs. BHeceHne MHOXKUTEs 10/ 3HAK KOpHS

37. BriHecenue MHOXKUTENS 3a 3HAK KopHs. BHecenue
MHOXKHTEJIIS] TOJT 3HAK KOPHS

38. [TpeoGpa3zoBanue BhIpa)KEHUH, COIEpKAIINUX KBaJpAaTHbIE
KOpHU

39. [TpeoGpa3zoBaHue BhIpa)KEHUH, COIEpKAIINUX KBaJpATHBIE
KOpHU

40. [TpeoGpazoBaHue BhIpa)KEHUH, COIEpKAIINUX KBapATHbIE
KOpHU

41. [IpeoOpazoBanue BeIpaXKEHUM, COAEPIKAIINX KBAIPATHBIC
KOpPHHU

42. Kountpoabnast pa6ora Ne 4 «[IpumeHeHHe CBOMCTB

apml)MeaneCKoro KBaAPaTHOIo KOPpHA»
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I'JIABA I11. KBAAPATHBIE YPABHEHUSA

28

43. HenosiHble KBaipaTHbIE ypaBHEHUS

44, HemnonHbie KBagpaTHBIC YPAaBHEHUS

45. ®opMyJia KOpHEN KBAJPaTHOIO ypaBHEHUS

46. dopmysia KOpHEH KBaJlpaTHOrO ypaBHEHMS

47. Popmyiia KOpHEN KBAaJIPaTHOTO YPaBHEHHUS

48. Pemenue 3aa4 ¢ NOMOIIbIO KBaJAPATHBIX YPaBHEHUN

49. Pemenue 3aa4 ¢ NOMOIIbIO KBaJAPAaTHBIX YpaBHEHUHN

50. Pemenue 3aa4 ¢ NOMOIIBIO KBaJAPAaTHBIX YpaBHEHUHN

ol. Teopema Buera

52. Teopema Buera

53. KonTposbHasi padora Ne 5 «KBaapaTHble ypaBHEHH S

54, AHanu3 KOHTPOJIbHOUW paboThl. Pemenune npoOHbIX
palMOHAJIbHBIX YPABHECHUN

55. Pemenue ApoOHBIX palliOHATBHBIX YPAaBHEHHH

56. Peurenne n1poOHBIX palOHAIbHBIX YPaBHEHUM

57. Peurenne n1poOHBIX palliOHAIbHBIX YPaBHEHUM

58. Pemienne n1poOHBIX palliOHAIbHBIX YPaBHEHUM

59. Pemenue 3a1a4 ¢ MOMOIIBIO PAIlMOHAIBHBIX YpaBHEHUHN

60. Pemenue 3a1a4 ¢ MOMOIIBIO PAIIIOHAIBHBIX YPaBHEHUH

61. Pemenue 3aa4 ¢ NOMOIIbIO PAllMOHAJIBHBIX YPaBHEHUMN

62. Pemenue 3a1a4 ¢ MOMOIIBIO PAIlMOHAIBHBIX YPaBHEHUH

63. KontpoabHasi padora Ne 6 «/IpodHble paninoHaJibHbIe
YPaBHEHMsD)
I'JIABA IV. HEPABEHCTBA 22

64. AHanu3 KOHTPOJIbHOM paboThl. UncoBble HEpAaBEHCTBA

65. YwucnoBble HEPaBEHCTBA

66. CBoIICTBA YNCIIOBBIX HEPABEHCTB

67. CBoIICTBA YNCIIOBBIX HEPABEHCTB

68. CrnoxxeHne 1 YMHOKCHHE YHCIOBBIX HEPABEHCTB

69. CnoxxeHre 1 YMHOKEHHE YUCIOBBIX HEPABEHCTB

70. Cno)xeHre U YMHOKE€HHE YUCIOBBIX HEPABEHCTB

71. KonrpoubHas padora Ne 7 «Huc10BbIe HEPABEHCTBA U MX
CBOMCTBA»

72. AHanu3 KOHTPOIbHOH paboThl. [lorpemHocTs U TOYHOCTH
OpUOITUKEHUS

73. [Tepecedenne nu 0ObeIMHEHNE MHOKECTB

74. YucnoBble IPOMEKYTKH

75. YucnoBble IPOMEKYTKH

76. Pemenne HEpaBEHCTB C OAHOM ITEPEMEHHOU

77. Pemenne HEpaBEHCTB C OAHOM ITEPEMEHHOU

78. Pemenune HepaBeHCTB ¢ OJIHOM EpeMEHHON

79. Pemenne HEpaBeHCTB ¢ OJHON NIEPEMEHHOMN

80. Pemenue cuctem HEPaBEHCTB € OJTHOHM TIEPEMEHHON
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81. Pemenue cucrtem HepaBEeHCTB C OJHOW MMEPEMEHHOM
82. Pemenue cuctem HEpaBEeHCTB C OJJHOW MMEPEMEHHOM
83. KontpoabHnas padora Ne 8 «HepaBeHcTBa ¢ ogHOI
nepeMeHHOl U UX CHCTeMbI»
I''TABA V CTEINEHbD C LIEJIBIM IOKA3ATEJIEM. 25
IJIEMEHTBI CTATUCTHUKH
84. AHaau3 KOHTPOJIbHOM pa0boThl. Ompeie/IecHuEe CTEIICHH C
1[eJIbIM OTPULIATEIbHBIM I10Ka3aTeIeM
85. Ornpenenenue CTENEHH C LEIbIM OTPULIATEIbHBIM
oKazarejeM
86. CBolicTBa CTENEHHU C LIEJIbIM I10Ka3aTeaeM
87. CBolicTBa CTENEHHU C LIEJbIM IT0Ka3aTeaeM
88. CrannapTHBIA BH] YU CIIA
89. CrannapTHBIA BH] YHCIIA
90. COop ¥ TpynnmupoBKa CTATUCTUYCCKUX JAHHBIX
91. KonTtposbHnas padora Ne 9 «Ctenens ¢ nejbiM
NoKa3aTeJem»
92. AHanu3 KOHTpoIbHOH paboTsl. COOp M IpynInupoBKa
CTATUCTUYECKUX JAHHBIX.
93. HarnsnHoe nmpencraBieHue CTaTUCTUYECKON HHPOpMALIUU
94. HarnsnHoe npencraBieHue CTaTUCTUYECKON HHGOpMALUU
INIOBTOPEHHUE 15
95. Panmonanbsubie 1podu. [IpeodpazoBanue apobeit.
96. KBangpaTHbie KOpHH.
97. KBangpaTHbie ypaBHEHUSI.
98. JlpoOHBbIe panmoHaNbHbIC YPaBHEHHUSI.
99. HepageHncraa.
100. CTeneHs ¢ 1eJIbIM T0Ka3aTeIeM.
101. Kontposabnas padora Ne 10 (uTorosas)
102. AHaJIN3 KOHTPOJIBHON paboThl. DJIEMEHThI CTATUCTHKHU.
TemaTHYecKoe NJIAHUPOBAHHE MaTepHaJia
o anredpe B 9 Kiaacce
Ne Hara Tema ypoka Koua-Bo
YpPOKa| mpoBefeHus 4acoB
IVIaH  ((paKT
1 2 3 4 5
I'naBa 1. CBoiicTBa pynkumii. KBagparuunas pyHkuus 22
1. Oynkuus. O6nacTe onpeaeneHus U 00J1acTh 3HAYSHUI 1
byHKINN.
2. Oyukuus. O6nacTs onpeaeneHus U 00J1acTh 3HAYCHUIA 1
(GYHKIHIH.
3. CgoiicTBa (pyHKIMH 1
4. CgoiicTBa (pyHKIMH 1
5. CaoiicTBa (yHKIUI 1
6. KBaapaTHbIi TpeX4JieH U €ro KOpHA 1
7. PaznoxeHne KBapaTHOTrO TpexwieHa Ha MHOXKUTENIN 1
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Paznoxenue KBaaApaTHOI'0 TPEXWICHA HA MHOXKHUTCIIN

Paznoxenue KBaaApPaTHOI'O TPEXWICHA HA MHOXKXHUTCIIN

10. KonTpoubnas pabora Nel no teme « DyHKIMHA U HX 1
cpoiictBa. KBaapaTHblii Tpexu/ien»

11. AHaJu3 KOHTPOJIBHOMN paboThl. DyHKIHA Y=ax’, ee rpaduk 1
Y CBOMCTBA

12. dyukuus y=ax?, ee rpaduK U cBOHCTBA 1

13. I'paduku dpynxiumii y=ax?+n u y=a(x-m)? 1

14, I'paduxn GyHKIME y=ax?+n u y=a(x-m)? 1

15. I'paduxu GyHKIHME y=ax?+n u y=a(x-m)? 1

16. [Toctpoenue rpaduka KBaApaTUYHON PYHKIUU 1

17. [Toctpoenue rpaduka KBaApaTUYHON PYHKIUU 1

18. [TocTpoenue rpaduka KBaagpaTHIHON HYHKIIHH 1

19. Oyuknus y=x" 1

20. Kopenb N-oii creneHu. 1

21. Kopens n-oii creneHu. 1

22. KonTposbHasi paGora Ne 2 mo teme «KBagpaTuanas 1
byHxums»
I'naBa |l. YpaBHeHus1 M1 HepaBeHCTBA € O/IHOI 14
1epeMeHHOM.

23. AHanu3 KOHTPOJIbHOH paboTsl. Llenoe ypaBHeHUE U €ro 1
KOPHHU

24. Llenoe ypaBHEHHE U €T0 KOPHU 1

25. Llenoe ypaBHEHHE U €TO KOPHU 1

26. JpobHble palnoHalbHbIE YpaBHEHUS 1

27. JpoOHBbIe parimoHanbHbIe ypaBHEHUS 1

28. JpoOHBbIe parmoHanbHbIe ypaBHEHUS 1

29. JlpoOHBIe parmoHaNbHbIE ypaBHEHUS 1

30. JlpoOHBble parMoHaNbHbIe ypaBHEHUS 1

31. Peniennie HepaBEeHCTB BTOPOM CTENEHU C OJTHOU 1
IIEpPEMEHHOMN

32. Peniennie HepaBEeHCTB BTOPOM CTENEHU C OJTHOU 1
IIEpPEMEHHOMN

33. Pemenne HepaBeHCTB BTOPOI CTENEHH C OHOM 1
MepEMEHHOMN

34. Pemenne HepaBeHCTB METOJIOM MHTEPBAJIOB 1

35. Pemenne HepaBeHCTB METOJIOM MHTEPBAJIOB 1

36. Konrposabnast padora Ne 3 o reme «YpaBHEeHHs H 1
HEPaBEHCTBA C OIHOI NepeMeHHOI
I'naBa |ll. YpaBHeHusi 1 HepaBeHCTBA ¢ AByMS 17
nepeMeHHbIMH.

37. AHain3 KOHTPOJIBLHOM paboThl. YpaBHEHHUE C ABYMS 1
MIEPEMEHHBIMH U eT0 rpaduK

38. YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk 1
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39. ['padpuaeckuii ciocoO pemeHust CHCTEM YpaBHEHUM 1

40. ['paduueckuii crocod penieHns CUCTeM YpaBHEHU N 1

41. Pemenue cucreM BTOPOH CTEIIEHU 1

42. Pemenue cuctem BTOpOi CTENEHU 1

43. Pemenue cucreM BTOPOI CTEIICHH 1

44, Pemenue 3amau ¢ mOMOIIBI0 CHCTEM YPaBHEHHUM BTOPOM 1
CTETIeHU

45, Pemenue 3a1ay ¢ mOMOIIBIO CHCTEM YPaBHEHUM BTOPOM 1
CTETIeHU

46. KonTposbHasi pa6oTa Ne 4 mo TeMe «YpaBHeHHsT 1 1
HEPaBEHCTBA € IBYMs NepeMeHHbIMMD)

47. AHanu3 KOHTpOJIbHOHM paboThl. HepaBeHncTBa ¢ AByMs 1
IEPEMEHHBIMU

48. HepaBeHcTBa ¢ 1ByMsl mepeMEHHBIMU 1

49. HepaBeHctBa ¢ 1ByMsl mepeMEHHBIMU 1

50. CucTemMbl HEpaBEHCTB C JIByMs [IEPEMEHHBIMU 1

ol. CucreMbl HEpaBEHCTB C JIBYMsI IEPEMEHHBIMU 1

52. CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 1

53. Pemienue 3a1a4 ¢ MOMOLIbIO CUCTEM YpaBHEHHI BTOpOH 1
CTETICHU
I'naBa |V. Apupmernyeckas u reomeTpuuecKas 15
MPOrpeccum.

54, [TocnenoBarenbsHOCTH 1

55. [TocnenoBaresHOCTH

56. Omnpenenenue apupmernueckoit nporpeccun. @opmyia n-
ro 4jeHa apupMeTHYECKOH NPOrpeccun

S7. Omnpenenenue apupmernueckoit nporpeccun. @opmyna n- 1
ro 4jeHa apu(pMeTHYECKOH NPOrpeccun

58. ®opmyna cyMMBI N IEPBHIX WIEHOB apu(MeTHIecKon 1
pOrpeccuu

59. ®opmyna cymMMBbl N IEPBBIX YJIEHOB apU(pMETUUECKON 1
IPOTPECCUU

60. ®opmyna cymMMbl N IEPBBIX YJIEHOB apU(pMETUYECKON 1
IPOTPECCUHU

61. KonTpoubnasi padora Ne S no reme «Apudpmerndeckas 1
MPOrpeccus»

62. AHain3 KOHTPOJIbHOM paboTsl. OmnpeneneHue 1
reoMeTpuIecKkoil mporpeccun. @opmymna N-ro wieHa
reOMETPUYECKOM Mporpeccun

63. Onpenenenne reoMeTpuueckoi mporpeccuu. Gopmyna N-ro 1
YJIeHa TEOMETPUUECKOM. IPOTrpeccuu

64. Onpenenenne reomerpuueckoi mporpeccuu. @opmysna N-ro 1
YJIeHa TEOMETPUIECKOH MPOTPECCHH

65. ®opmyna cyMMBbI N IEPBBIX YWICHOB T€OMETPUUYECKON 1
IPOTPECCU

66. ®opmyna cyMMBbI N IEPBBIX YWICHOB T€OMETPUUYECKON 1
IPOTPECCU

67. ®opmyna cyMMBbI N IEPBBIX YWICHOB T€OMETPUUYECKON 1

POrpeCcCcuu
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68. KonTposbHasi pa6ora Ne 6 nmo teme «I'eomeTpuyeckas 1
Nporpeccus
I'maBa V. DileMeHTbI KOMOMHATOPUKHU U TEOPHH 13
BEPOATHOCTEI.
69. AHan3 KOHTPOJIBHOM paboThl. [IpuMepsl KOMOMHATOPHBIX 1
3amaq
70. [TpuMepbl KOMOMHATOPHBIX 33124 1
71. [TepecTanoBKH 1
72. ITepecranoBKH 1
73. Pa3memenus 1
74. Pasmemenus 1
75. Coueranus 1
76. Coueranus 1
17. Pemenue 3amau 1
78. OTHOCHUTENIBHAS YaCTOTA CIIyYaitHOIO COOBITHS 1
79. Kontpoabnas padora Ne7 mo treme «j1eMeHTbI 1
KOMOMHATOPUKHU U TEOPHU BePOSITHOCTEH»
80. AHanM3 KOHTPOJIBHOW paboThl. BeposSTHOCTH 1
PaBHOBO3MOYKHBIX COOBITUI
81 Pewmenue 3amau 1
HToroBoe moBTOpeHue 21
82. @OyHKIMH, UX CBOICTBA, rpaduku 1
83. @OyHKIMU, UX CBOICTBa, rpaduKu 1
84. @OyHKIMH, X CBOWCTBA, rpaduKu 1
85. VYpaBHEHMS U HEPABEHCTBA C OJJHOM IIEPEMEHHOU 1
86. VYpaBHEHMsI U HEPABEHCTBA C OJIHOM NEPEMEHHOMN 1
87. VYpaBHEHMsI ¥ HEPABEHCTBA C IBYMs IEPEMEHHBIMU 1
88. YpaBHEHUS U HEPABEHCTBA C IBYMsI TEPEMEHHBIMHU 1
89. CucreMbl ypaBHEHUI U HEPABEHCTB 1
90. CucreMbl ypaBHEHUI U HEPABEHCTB 1
91. Apudmernueckasi 1 reoMeTpUUYecKas Iporpeccust 1
92. Apudmernueckasi U reoMeTpUyYecKas Iporpeccus 1
93. Pemienue TeKCTOBBIX 3a1a4 1
94. Pemenue TeKCTOBBIX 3a1a4 1
95. Pemrenue TekcToBBIX 3ama4 1
96. OneMeHThl KOMOMHATOPUKH U TEOPUU BEPOATHOCTEH 1
97. OneMeHThl KOMOMHATOPUKH U TEOPUU BEPOATHOCTEH 1
98. DeMeHThl KOMOWHATOPHUKH U TEOPUU BEPOSTHOCTEH 1
99. Hrorosasi KOHTpoJIbHasi paboTa 1
100 AHaIM3 KOHTPOJIbHOM paboThl. O000IIaoIIee TOBTOPEHHE, 1
noaroroska k OI'D
101 O06o06m1aroIee NOBTOpeHHe, oaroropka k OI' 1
102 O06o06m1aroree NOBTOpeHHe, oaroropka k OI'D 1
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CucremMa OlleHUBAHUA 110 MaTeMaTHKe

OneHka MUCbMEHHBIX KOHTPOJIBLHBIX PadoT 00y4aronuxcs Mo MaTeMaTHKe.
Pabora omieHnBaeTCs_0TMETKOM «5», ecnu:
- pabora BhinoaHeHa noiHocThIO (95-100%0);
- B JIOTHYECKUX PACCYKICHHUAX U 0OOCHOBAHMH PEIICHHUS HET MPOOEIIOB U OINO0K;
- B PEUICHUH HET MAaTEeMAaTHYECKUX OIIHMOOK (BO3MOXKHA OZJHA HETOYHOCThb, OMMCKA, KOTOpas He
SIBIISIETCS CJICAACTBUEM HE3HAHUS MJIM HETIOHMMaHUs yueOHOTo MaTepHuania).
OTMeTKa «4» CTAaBUTCS B CIEAYIOLIMX CIydasx:
- paboTa BBIIIOJHEHA MOJHOCTHIO, HO 0OOCHOBAHHMS LIATOB PEIICHHS HEAOCTaTOYHBI (€CIM YMEHUE
00OCHOBBIBATh PACCYKJCHHUS HE SBISUIOCH CIIEHUALHBIM O0BEKTOM IIPOBEPKH);
- JIOMyILIEHB! OAHA OIIMOKA WM €CTh JIBa — TPH HENOUYETa B BBIKIAJKAX, PUCYHKAX, YepTeKax HIU
rpadukax (eciu 3TH BUIABI paOOT He SIBISUIHCH CIICHHATbHBIM 00BEKTOM MTPOBEPKH );
- pabota cootrBerctByeT 70-94%.
OtmeTKa «3» cTaBUTCH, €CIINU:
- JIomyIIeHo OoJiee 0JJHOHM OMIMOKY Wik OoJiee IBYX — TpeX HEJOUYECTOB B BHIKJIAAKAX, YEPTEKAX MU
rpadukax, HO OOydJaromuics oOiamaer 00A3aTeIbHBIMH YMEHISIMH IO IPOBEPSEMON TeMe HITH
BbINIOTHEHO 45-69%0 paboThI.
OTMeTKA «2)» CTaBUTCS, CCIIH:
- JIOTNYyIICHBI CYIIECTBEHHBIE OINMMOKHW, TIOKa3zaBlIne, dYTo oOydaromuiicas He oO0xamaeT
O6H3aTCJ'II>HI)IMI/I YMCHHAMHU 110 I[aHHOfI TeMe B IOJIHOM MEpe.
Ormerka «1»
- paboTa mokazana MOJHOE OTCYTCTBHE y OOydalOmIerocs O0s3aTeNbHBIX 3HAHWH W YMEHHH IO
IPOBEPSIEMON TEME
VYuuTenr MOXXET MOBBICHUTH OTMETKY 33 OPHUIMHAJBbHBIH OTBET Ha BONPOC HIM OPUTHMHAIBHOE
pelieHre 3aJadd, KOTOpble CBUACTEIBCTBYIOT O BBICOKOM MAaTEMaTHYECKOM  pa3BUTHH
oOyuJaromierocs; 3a pelieHue OoJiee CIIOKHOHM 3ajadd WM OTBET Ha Oollee CIOXKHBIA BOMPOC,
MPEJIOKEHHBIE 00YYaloMEMyCsl JTOTIOJHUTEIBHO TIOCJIC BBIMOJHEHUS WM KaKUX-THO0 IpYyrux
3a/IaHUM.

KpuTepun oneHNBaHUS T€CTOB, MATEMATHYECKUX IUKTAHTOB
Ommemxa «5» 90 % — 100 % 3amaHuUs BHITOTHEHO BEPHO
Ommemxa «4» 60 % - 89 % 3aganHus BHITIOIHEHO BEPHO
Ommemxa «3» 30 % - 59 % 3agaHus BBIOTHEHO BEPHO
Ommemxa «2» 5% - 29% 3amaHusl BRITIOTHEHO BEPHO

Ommemxa «1» 0%-5% 3a1anust BBEIIOIIHEHO BEPHO

O1eHKA YCTHBIX 0TBETOB 00VYAIOIIMXCH M0 MATEMATHKE.

OTBeT orieHNBaeTCa OTMETKOM «5», €ClTi YISHHUK:
- TOJHO PpAacKpbUl coJepKaHWe Marepuana B oObeMe, NPEAYCMOTPEHHOM INpPOrpaMMON H
YUCOHUKOM;
- U3II0KWJI MaTepuan I'PaMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YS MATEMATHUYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY, B ONIPEAEICHHOM JIOTHYECKON NIOCIIE10BATENbHOCTH;
- TPaBHUIILHO BBITIOIHUI PUCYHKH, YEPTEXKH, TPAPHUKH, COMYTCTBYIOIHE OTBETY;
- MOKa3aJl YMEHHE WIIIICTPUPOBATh TEOPHIO KOHKPETHBIMU IPHUMEpaMH, NMPUMEHATh €€ B HOBOM
CUTYAIIMH [IPU BBINOJIHEHUU IPAKTUYECKOrO 3a/1aHMUS];
- IPOIEMOHCTPUPOBAJ 3HAHUE TEOPHH PaHee U3YUEHHBIX COMYTCTBYIOIINX TeM, CHOPMUPOBAHHOCTh
1 YyCTOMYMBOCTD UCIIOIB3YyEMBIX ITPH OTBETE YMEHUI U HAaBBIKOB;
- OTBEYaJ CaMOCTOSITENFHO, 0€3 HABOASIINX BOIIPOCOB YUUTEIIS;
- BO3MOXHBI OJlHA — JIB€ HETOYHOCTU IIPH OCBELIEHUE BTOPOCTEICHHBIX BOIPOCOB WK B
BBIKJIAJIKaX, KOTOPBIE YUYEHUK JIETKO UCIIPABUII IIOCIIE 3aMEUYaHUS yUUTENS.
OTBeT OlleHMBAaeTCI OTMETKON «4», €ClM yIOBIETBOPSET B OCHOBHOM TPEOOBAHHSAM Ha OILIEHKY
«5», HO TIPY ATOM MMEET OJIUH U3 HEJJOCTATKOB:
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- B M3IIOKEHHUHU JIOMYIICHBI HEOOJbIIHE MpoOeNbl, He MCKAa3MBIIEe MAaTEMAaTUUECKOE COJIepKaHUe
OTBETA;

- TOMYIIEHBI OJIMH — JIBA HEJ0YEeTa MPU OCBELICHNH OCHOBHOTO COJICPKAHUS OTBETA, UCIIPABJICHHbIC
nocJjie 3aMevaHusl yIuTes;

- TOMYIIEHBI OMIMOKA WK OoJiee BYX HEJOUYSTOB IPH OCBELICHHH BTOPOCTEIICHHBIX BONPOCOB MIIH
B BBIKIIQJIKAX, JIETKO MCIIPABJICHHBIC TIOCIIE 3aMCUYaHHUS YUUTEIS.

OTtmeTKa «3» CTaBUTCS B CIACTYIONIMX CIyYasx:

- HENOJIHO PAacCKpPBITO COJACpIKaHHE MaTepuaia (CouepKaHUe M3JI0KEHO (parMEeHTapHO, HE BCerna
MOCJIe/IOBATENILHO), HO TMOKa3aHo oOllee MOHMMaHWE BOMpPOCAa M MPOJEMOHCTPHUPOBAHBI YMEHHS,
JOCTaTOYHBIC JUIS YCBOCHHUS TporpaMMHoro warepuana (ompeneneHbl «TpeOoBaHHMsAMEH K
MaTeMaTHYECKOM MOATOTOBKE y4YalUXCsD» B HACTOSILICH MPOrpaMMe 10 MaTeMaTHKe);

- HWMEJHCh 3aTPYIHEHUS WIH JOMYIICHBI OIIMOKK B ONPEJCICHUH MaTeMaTHIECKON TEPMUHOJIOTHH,
YepTekax, BBIKIIAJIKaX, UCIPABICHHBIC MOCIIE HECKOJIBKUX HABOSIMX BOIIPOCOB YUUTEIIS;

- YYCHHUK HE CHpaBWICS C MPUMCHEHWEM TEOPUM B HOBOW CHUTyallMd TPU BBITOTHCHUHU
NPAaKTHYESCKOTO 3aJaHusl, HO BBIMOJHII 3aJaHusi 00s3aTEIbHOrO YPOBHSI CJIOKHOCTU O JaHHOMN
TeMe;

- NpW  JOCTAaTOYHOM 3HAaHHMH TEOPETUYECKOTrO0  MaTepualia  BbBISBICHA  HEJOCTATOYHAS
c(hOpPMHUPOBAHHOCTh OCHOBHBIX YMCHUN U HABBIKOB.

OTMeTKa «2) CTaBUTCS B CIEAYIOLIUX CIyYasx:

- HE PacKpbhITO OCHOBHOE COJICp)KaHUe YIeOHOTO MaTepraa;

- 00Hapy>XeHO HE3HAHWE YYCHUKOM OOJIbIICH MM HanOoJIee BaKHOW YacTH y4eOHOro MaTepuaa;

- JIONyHICHbl OMMOKKA B ONpPEACICHUW TMOHATHHA, MPH WCIOJh30BAHUM MaTEeMaTUICeCKOM
TCPMHHOJIOTHHU, B PUCYHKaX, YCPTCIKAX WA I‘pa(l)I/IKaX, B BBIKJIaAKaX, KOTOPLIC HE HCIIPABJICHBLI
MOCJIe HECKOIBKUX HABOJISAIIUX BOIPOCOB YUHUTENS.

«Ot1mertka 1» - VUCHHUK OOHAPYKWJI MOJIHOE HE3HAHWUE M HEMOHUMAHUE M3Y4aeMOro y4eOHOro

Marepuaja HJIW HE CMOI' OTBETUTbL HM Ha OJWH M3 IMOCTABJICHHBIX BOIPOCOB I1I0 U3YYCHHOMY
MaTepuainy.

Oomas kaaccudukanus oMMOoK.

MPU OICHKE 3HAHWM, YMCHUI W HABBIKOB Y4YaIllMXCS CIIEAYEeT YUUTHIBATH BCE OIMIMOKH (TpyOble U

HerpyOble) U HeTOUETHI.
'pyObIMH cUHTAIOTCS OIIMOKH:

- HE3HaHHE OIpeeNICHUs OCHOBHBIX OHATHUM, 3aKOHOB, IIPaBUJI, OCHOBHBIX MOJIOKEHUN TEOPHUH,
He3HaHue (popMyJI, OOLICTIPUHATHIX CUMBOJIOB 0003HAUCHHU M BEJIUYHH, CIUHUI] HX H3MEPEHUS;
- HE3HaHHE HAaUMEHOBAaHUM €JMHUIl U3MEPEHUS;

HEYMEHHE BBIJICTUTh B OTBETE TJIABHOE;
- HEYMEHHUE MPUMEHSTH 3HAHUS, AJITOPUTMBI JIJISl PEIICHUS 3a71a4;

- HEYMCHHE JIeJIaTh BBIBOJIbI K 00O0OIICHHUS;

- HEYMEHHUE YNUTaTh U CTPOUTH IPpaUKH;

- HEYMEHHE MO0JIb30BAThCS MIEPBOMCTOYHUKAMH, YUSOHUKOM U CIIPABOYHUKAMHU;
- moTepsi KOPHS HIIH COXPaHEHHE TOCTOPOHHETO KOPHS;

- orOpackiBaHue 0€3 OOBSICHEHUI OJJHOTO U3 HUX;

- PaBHO3HAYHBIE UM OIIHUOKY;

- BBIYHCIIMTENBHBIE OLINOKH, €CITH OHU HE SBIISIOTCS OMMCKOM;

- JIOTHYECKHE OIINOKH.

K HerpyObIM onIMOKaM CIEAYET OTHECTH:

- HETOYHOCTH (hOPMYITUPOBOK, OTIPE/ICTICHIN, TOHATHH, TEOPHi, BRI3BaHHAS HEMOJHOTONW 0XBaTa
OCHOBHBIX NPU3HAKOB OIPEIEISIEMOT0 MOHATHS MU 3aMEHOM OJHOTO - IBYX U3 3THX NPU3HAKOB
BTOPOCTEIIEHHBIMU

- HETOYHOCTh rpaduka,;

- HEpallMOHAJIBHBIM METOJ] pEIIeHNs 3a7jaul WM HEJOCTaTOYHO MTPOAYMaHHBIN IUIaH OTBETa

(HapymieHue JOTHKH, TOIMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);
-HepalMoHAILHBIE METO/IbI pAOOTHI CO CIIPaBOYHOMN H APYTOH JIUTEPATypOIL;
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-HEYMEHUE PelIaTh 3a/1a9H, BRITOTHATE 3aaHus B 00IIeM BUJIE.
HenoueTtamMu ABISIIOTCS
- HepalMOHAIBHEIC PUEMBI BEIYUCICHUH U TPeoOpa30BaHMIA;

- HeOpeXXKHOE BBINIOJHEHHE 3aIIUCe, YepTeKel, cxeM, rpad)ukoB

OueHka KayecTBAa HHAMBUAYATbHBIX 00pa30BaTeJLHBIX JOCTHKeHUI o0y4yalommxcest ¢ OB3 mo
MaTeMaTHKe

3HaHUs, yMEHHUS U HABBIKM IO MAaTE€MaTHKE OLEHMBAIOTCS MO Pe3ylbTaTaM HHAMBUIYAJIBHOIO U
($poHTaIBHOTO Ompoca 00yJYaroINXCsl, TEKYIUX U HTOTOBBIX MMCHbMEHHBIX Pa0oT.
VYCTHBIN Onpoc SIBISIETCS OJAHUM M3 METO/AOB y4yeTa 3HaHUI, YMCHUH U HABBIKOB OOYYarOIIUXCS C
OB3.
IIpu oneHUBAHMH YCTHBIX OTBETOB NPHHUMAETCA BO BHUMAaHHe:
- INPaBWIBHOCTH OTBETa II0 COJEPXKAHMIO, CBHUICTENBCTBYIOLIAss 00 OCO3HAHHOCTH YCBOEHHMS
M3y4E€HHOT0 MaTepHaia;

- IOJIHOTA OTBETA;
- YMEHHE MIPAKTUYECKH IPUMEHSATh CBOM 3HAHUS,
- TIOCJIEIOBATENLHOCTD U3JIOKEHHUS H PedeBOe OOPMIICHHE OTBETA.
Kpurtepun 17151 oueHUBaHUs YCTHBIX OTBETOB.
Onenka «5» craBuTcs 00yvaromeMycs, eciau OH: OOHapy)KHBaeT MOHMMAaHHE MaTepuaa, MOXET C
MOMOIIBIO yUUTENS chOpMyITHPOBATH, 0OOCHOBATH CAMOCTOSITEILHO OTBET, MPUBECTH HEOOXOAUMBIE
MIPUMEPBI; JOMYCKACT EAMHUYHBIC OIIMOKHM, KOTOPbIE CaM UCIIPABIISIET.
OneHka «4» cTaBUTCA, €cli 0OYyUYaIOIIMIACS JaeT OTBET, B I[EJIOM COOTBETCTBYIOIINI TpeOOBaHUAM
OLIEHKH «5», HO [OIyCKaeT HETOYHOCTH M HCHPABISET UX C IOMOIIBI YYUTENs; IOMyCKaeT
arpaMMaTH3MBbI B PEUH.
Onenka «3» craBUTCS, €ClNM OOYYAIOUIMHCS YaCTUYHO MOHWMAeT TeMy, H3JlaraeT MaTepHal
HEJOCTaTOYHO IIOJHO M IIOCJENOBATENbHO, NOMYCKAaeT psl OMMOOK B pedu, HE CcrocoOeH
CaMOCTOSITEIBHO PUMEHATh 3HAHUA, HYK1aeTCS B IOCTOSHHOM MOMOIIM YUUTEIS.

IIpu oneHke MMCBMEHHBIX Pad0T HCHOJIB3YIOTCSI HOPMBbI OLEHOK MHCBMEHHBIX KOHTPOJIbHBIX
patoT, MpU 3TOM YYHTHIBAETCS YPOBEHb CAMOCTOSATEJHLHOCTH YYeHHMKAa, OCOOCHHOCTH ero
pa3BUTHSL.

ITo cBoemy copep:kaHUIO THCbMEHHBIE KOHTPOJbHBIE pabOTHl MOTYT OBITh OJHOPOJAHBIMH (TOJBKO
3aJaud, TOJNBKO TIPUMEPBI, TOJNBKO TIOCTpPOEHHE Teomerpuiyeckux ¢uryp u T1.4.) JmOO
KOMOWHHPOBaHHBIMHU.

OOBEM KOHTPOJIBHOM PabOTHI TOJKEH OBITh TAKMM, YTOOBI Ha €€ BBIITOJTHEHUE TPEOOBAIOCH:

B 5-9 xmaccax 35-40 MuHYT, mpuUYeM 3a yKa3aHHOE BpeMsi OOydaroluecs HE TOJBKO JOJDKHBI
BBITIOJIHUTE Pa0OTY, HO U IIPOBEPHTH €€.

[lpu oneHke NMHCEMEHHBIX paboT OOYYaIOUMIMXCSl MO MaTeMaThke rpyObIMH ONIMOKaMH CIeIyeT
CUNTATh: HEBEPHOE BBHIMOJHEHWE BBIYUCICHUN BCIIEACTBME HETOYHOIO HPUMEHEHHs ajrOpuTMa,
HEMPaBUJIBHOE DEUICHWE 3aJa4yd, HEYMEHHE IMPAaBHJIBHO BBIMOJIHUTH H3MEPEHHE M IOCTPOCHHUE
reoMeTpuyeckux Quryp mno obpasuy. HerpyObimMu ommOKaMu CUMTAIOTCS OMIMOKH, AOMYLICHHBIE B
mpolecce CIUCBIBAHUS YHCIOBBIX JaHHBIX (MCKaXEHHE, 3aMeHa), 3HAKOB apH(PMETHUECKHX
JIEWCTBUM, HapylIieHHue (OPMYIUPOBKH BOTpoca (OTBETA) 3aJlaud, MPaBUIIBHOCTH PACIIONOXKECHUS
3aIucei, uepTexeH, HeOobIas HETOYHOCTh B U3MEPEHUU U YEPUCHHH.

OneHka He CHWXKaeTcid 3a TpaMMaTHUYeCKHe OIIMOKH, MOIyLIeHHble B pabore. HckimroueHue
COCTaBIISIIOT CIydad HAlMCaHHUS TEX CIOB M CIOBOCOYETAHUH, KOTOPBIE IIMPOKO MCIONB3YIOTCS Ha
YpOKax MaTeMaTHKH (Ha3BaHMS KOMIIOHEHTOB U PE3yJIbTAaTOB JCHCTBHIA, BETMYUH U AP.).

IIpn oneHke KOMOMHMPOBAHHBIX PadoT:

- OILIEHKA «5» CTaBHUTCS, €CJIM BCs paboTa BhIMONIHEHA 0€3 OIINOO0K;

- OLIEHKA «4» CTaBHUTCS, €CIIH B paboTe nMeroTcs 2-3 HerpyObie ONIHOKY;
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- OIIEHKA «3» CTaBUTCS, €CIIHM 3aJja4ya pellieHa ¢ TIOMOIIBI0 U MPABWIBHO BHITIOJHEHA YacTh APYTUX
3aJIaHNM;

- OICHKA «2» MOKET BBICTABISITHCA 32 HEOPEKHO BBIIOJIHCHHBIC 3aJ[aHWsI B TETPad, KaK METOJ
BOCIIMTATEIBHOIO BO3ICHCTBHUS Ha PeOEHKA.

Ilpn pemenuu padoT, cocTOosIIUMX M3 INPUMEPOB W APYIHUX 3aJaHMii, B KOTOpPLIX He
NpeaycMaTpuBaeTcsl pelenme 3a1a4:

Onenka «5» CTaBUTCS, €CIIU BCE 3a/IaHUS BBIITOJIHEHO PABUIIBHO.

Onenka «4» CTaBHUTCS, €CITU TOMYIIECHHI 1-2 HerpyObIie OMMOKH.

Onenka «3» cTaBUTCSA, €CH AOMYIIEeHHI 1-2 rpyOble ommnOku nnn 3-4 HerpyOsIe.

Onenka «2» MOXKET BBICTABIATHCS 32 HEOPEKHO BBHIMONHEHHBIC 3aJaHUsl B TeTpald, KaK METOX
BOCIIUTATEIBHOTO BO3IECHCTBUS HA PEOEHKA.

IIpu ouenke padoT, COCTOSIIMX TOJBKO U3 32124 ¢ TeOMeTPUUYECKUM CO/iep:kaHHeM (peleHue
3a]a4 Ha BBIYKMCIICHUE TPaJyCHOM MEpHI YIIIOB, IUIOManei, 00bEMOB U T.1., 33/1a4 Ha U3MEpEHHE U
HOCTPOEHHUE U JIp.):

OneHka «5» CTaBUTCS, €CIIM BCE 3a1a41 BBIIIOIHEHBI IPABUIIBHO.

OneHka «4» CTaBUTCSI, €CJIN AOMYIIEHBI 1-2 HerpyOble OMIMOKY MPH PELICHUH 33/1a4 HA BBIYHCICHUE
WIH U3MEPEHHE, TIOCTPOCHNE BBIIIOJIHEHO HEAOCTATOYHO TOYHO.

Onenka «3» cTaBUTCS, €CIIM HE PELICHA OJHA U3 IBYX-TPEX AAHHBIX 33Jad Ha BBIYHCICHHUE, €CIU
MpU HW3MEPEHUU JOMYLICHH HEeOOJNbIINE HETOYHOCTH;, MOCTPOCHHE BBHIMOJHEHO MPaBUIBHO, HO
JOMYIICHBl OMIMOKM HpU Pa3MELICHWH YepTexeld Ha jucre Oymaru, a Takke Inpu 0003HauYCHHUU
reoMeTpHUYecKiX Quryp OykBamu.

OneHka «2» MOXKET BBICTaBISITHCS 32 HEOPEKHO BBIIOJIHEHHBIC 3aJaHHS B TETpald, KAK METOX
BOCTIUTATEIBHOTO BO3IECHCTBUS HA PEOEHKA.
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