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Beenenue
Pabouas mporpamma o yueobHomy npeamery «Marematukay (5-9 kimaccel) pazpaboraHa B

COOTBETCTBUU C HOPMATUBHBIMU aKTaMH:

- ®denepanpHblil 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoit deaepannmy»

(c mocneayoIUMI U3MEHEHUSIMN);

- @OenepalibHbIl  TOCYIapCTBEHHBIM  OOpa30BaTENbHBIM  CTaHAAPT OCHOBHOTO  OOILEro

oOpa3oBaHus, yrBepkiaeHHOro MuHoOpHayku P® or 17 nekabps 2010 roma Ne 1897 (c

MOCTEAYIOIUMHI U3MEHEHUSIMH ),

- npuka3 Munmncrepcrsa oopazoBanus u Hayku Poccuiickoit @eneparum ot 31.03.2014 Ne 253

«O06 yrBepxaenun depepanbHOro NepedHs yueOHUKOB, PEKOMEHIYEMbIX K UCTIOIb30BaHUIO TIPH

pean3aluy UMEIOLINX FOCyIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM HauyalbHOTO

00111er0, OCHOBHOTO OOIIET0, CPETHETo 00IIero 00pa3oBaHus (C MOCISAYIOIUMA U3MEHEHUSIMH ); -

KoHnenmus pa3Butus MareMaTuueckoro oopasoBanus B Poccuiickoit deneparuu, yrBepxkacHa

pacnopspkenueM IIpaBurensctBa PO ot 24.12.2013 Ne 2506-p;

- CanuraphHo-snuaeMuonorndaeckue npaswia U HopmatuBbl CanlluH 2.4.2.2821-10 «Canurtapno-

SMUAEMHOJIOTHYECKHe TPEOOBAHUS K YCJIOBUAM M OpraHu3aluu oOydeHHs B 00Ieo0pa3zoBaTelbHBIX

YUpEeXIEHUAX», yTBepkaeHHbIe [locTaHoBIeHHEeM [71aBHOrO rocynapcTBEHHOIO CAaHMTApHOrO Bpaua

P® o1 29.12.2010 Ne 189;

- [IpumepHass ocHOBHast oOpa3oBaTelbHasi MpOrpaMMa OCHOBHOIO 0OIIero oOpa3oBaHHUA,

ooOpeHa pemeHueM (eaepaabHOro y4eOHO-METOIUIECKOr0 00bEIMHEHUS TT0 00IIeMy 00pa30BaHUIO

(mporokoin 3acenanus ot 08.04.2015 Ne 1/15, B pea. ot 28.10.2015 r. Ne 3/15);

- [Tonoxxenue o pabouell mporpaMMe IO Y4YEOHBIX MPEIMETOB, KYPCOB, PEATU3YIOLIUX

denepanbHble TOCYIAPCTBEHHBIC CTaHAAPTHI 00mero odpazoBanus MBOY «UymieBuikas cpemHss

mikonay ( mpuka3z Ne43/10 ot 02.06.2017 r.);

- OOIT OO0 MBOY «YyieBuiikas cpeassis IIKOJIa»

- Yuebnsiii mian MBOY «UymieBunkast CpeHsisl IIKOJIa

- ABTOpPCKO# IIporpaMMsl [0 MaTeMaTuke i 5-6 kiaccoB, aBTop-coctaButenb B.M.JKoxos.— M. :

Mmuemosuma, 2010 roaa;

- ABTOpPCKOI porpaMmMbl 00111€00pa30BaTENbHBIX YUPEXKIEHUH 10 anredpe 7-9 kinaccos, aBTOp

}O.H.MakapsrueB.— M.: «IIpocBenienue» 2014 roxa;

- ABTOpPCKOIi ITporpamMmbl 00111€00pa30BaTeNbHBIX YUPEKACHUHN 10 TEOMETPUHU, aBTOPOB

JI.C.Atanacan, B.®.byry3oB u npyrue. — M.: «lIpocsemenne» 2013 roana.

Pabouas nporpamMmMa npeaHa3HayeHa A U3y4eHUs: MaTeMaTHKU Ha 6a30BOM ypOBHE.
Y4eOHO-MeTOINYECKUN KOMILJIEKC

1. Maremaruka. 5 kiacc. YueOHHK AJisl 0011e00pa3oBaTenbHbIX yupexkaeHuid./ ABtopsr: H. 5.

Bunenkun, B.1.J)Koxos, A.C.Yecnokos, C.1. [lIBapudypa. — M.: «Muemo3uHay, 2014r.

2. Maremaruka. 6 kinacc. YueOHUK A 0011eo0pa3oBaTenbHbIX yupexkaeHuid./ ABtopsr: H. .

Bunenkun, B.1.J)Koxos, A.C.Yecnokos, C.1. lIBapudypa. — M.: «Muemo3unay, 2015r.

3. Anrebpa. 7 xmacc. Y4eOHMK s OOmEOOpa3oBaTENbHBIX  YUPESKACHUH. /ABTOpHI:
1O0.H.Maxkapsiues, H.I'Munrok, K. H. Hemkos, C. 5.CyBoposa. - M.: «IIpocsemenue», 2016 .
4, AnrebOpa. 8 xmacc. YueOHWK s 00111€00pa30BaTeIbHBIX  YUPEKICHUN. /ABTOPHI:
1O0.H.Maxkapsiues, H.I'Munrok, K. H. Hemkos, C. 5.CyBoposa. - M.: «IIpocsemenue», 2017 1.
5. Amrebpa. 9 kmacc. YueOHWUK g 0oOmeoOpa3oBaTeNbHBIX  YUPEKACHUH. /  ABTOpPBI:
1O0.H.Maxkapsrues, H.I'Munrok, K. H. Hemkos, C. 5.CyBoposa - M.: «IIpocsemenner», 2018 .

6. I'eomerpust. 7-9 xknaccel. YueOHHK AJisi 001Ie00pa30BaTENbHBIX YUPEKACHUN. /| ABTOPBI:

JI.C.Atanacsan, B.®.byry30B u np.- M.- [Ipocsemenue, 2016 r.

B nmepuon upe3BbYANHBIX CHUTyallMd, TOTOJHBIX YCIOBUM, BBEJCHHUS KAapaHTHHHBIX
MeponpusaTHii o 3aboneaemoctu rpunnoM, OPBU u npyrumu mHQEKIMOHHBIMU 3a00J1€BaHUSIMU,
o0pa3oBaTeNbHBIA MpPOIECC MO JAaHHOMY Y4eOHOMY HpPEIMETY OCYLIECTBISETCS C HCIOJIb30BAHUEM
JVICTaHIIMOHHBIX TEXHOJIOTHH, «3JIEKTPOHHBIX THEBHUKOBY, COIIMAIBHBIX CeTel M IPYyTrux Gopm.

1.Ilnannpyembie pe3yabTaThl OCBOCHHA Y4eOHOI0 peaMeTa
1.1. JIu4yHOCTHBIE pe3yJbTaThl
JIM4HOCTHBIMU pe3ybTaTaMU U3Y4YEeHMs NTpeaMeTa «MareMaTHKay SBISIOTCS CIEAYIOLUE KaueCTBa:
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— YMEHHE SCHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M NMHUCHMCHHOM peYH, MMOHMMATh
CMBICJI ITIOCTaBJICHHOM 3a/1a4y, BBICTPAUBaTh apryMEHTALUIO, IIPUBOJUTE IIPUMEPBI U KOHTPIIPUMEPBIL;
HE3aBUCHMOCTD U KPUTHYHOCTDH MBIIILICHHS,

— KpI/ITI/I‘IHOCTB MBIIJICHUA, yMeHI/Ie paCHO3HaBaTB JIOTUYCCKU HeKOppeKTHBIe BBICKA3bIBaHHA,
OTJIMYaTh THUIOTE3Y OT (aKTa; - IpeACTaBICHNE O MAaTEMAaTHYCCKOM HayKe Kak cepe 4e0BeYeCcKoi
IEeITEIILHOCTH, 00 dTamax ee

pa3BI/ITI/ISI, 0 €€ BHAYNUMOCTHU OJId pa3BI/ITI/ISI OCBUIJIN3alluu,

- eraTI/IBHOCTL MBIIIJICHUA, I/IHI/IL[I/IaTI/IBy, Haxoa4uBOCTb, aKTUBHOCTH HpI/I peH_IeHI/II/I MATCMATHUYCCKUX
3aJa4; - YMCHUE KOHTPOJIMPOBATH MPOIIECC U PE3YIIbTAT YIeOHONH MaTeMaTHUECKON JACATEIIbHOCTH;

- CIOCOOHOCTh K 3MOLIMOHAJIbHOMY BOCIPUATHIO MaTeMaTUYECKHX 00BbEKTOB, 3a/1a4, PELICHUH,
paccy X aeHU.
1.2. MeranpeameTHble pe3yJibTaThl

Perynstusnabie YV /]|
— CaMOCTOSITEIbHO OOHAPYKHUBATh U (POPMYJIUPOBATH YUEOHYIO IPOOIEMY, OIPEAEIATh Lielb y4eOHOI
NeSITeIbHOCTH, BEIOUPATh TEMY IIPOEKTA;
— BBUIBUraTb BEPCUU pEIIEeHUs MpoOjeMbl, OCO3HaBaThb (M HWHTEPIPETHPOBATH B Cilydae
HE0OXOIMMOCTH) KOHEUHBIA pe3yibTaT, BEIOUpaTh CPEACTBA JOCTHIKEHUS LENH U3 MPEIJI0OKEHHBIX, a
TaKXe UCKaTh UX CAMOCTOSTEIbHO;
— COCTaBJIATh (MHAMBUIYaIbHO WM B IPYIIIE) IUIaH PEIIEHUs IPOOIEeMbI (BBIIIOJHEHUS TPOEKTA);
— B IMAJIOTe C YUUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATENILHO BEIPAOOTaHHBIE KPUTEPHH OLIEHKU.
— moA0UpaTh K K101 mpobieme (3a7a4ue) aeKBaTHYIO € TEOPETHUYECKYIO MOJICIIb;
— paboras o NpeUI0KEHHOMY WJIM CaMOCTOSITENIbHO COCTABJIIEHHOMY ILIaHY, UCIIOJIb30BaTh HAPSIY C
OCHOBHBIMM U JONOJHMUTENbHbIE CpelcTBa (CIpaBOYHAs JIUTEpaTypa, CJIOXKHbBIE HPUOOPSI,
KOMITBIOTED);
— IJTAHUPOBATH CBOIO WHAWBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
— cBOOO/IHO MOJIb30BaTHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKH M CAMOOLIEHKH, UCXO/SI U3 LIEJU U
UMEIOIUXCS KPUTEPUEB, Pa3iinyas pe3ysbTaT U COCOObI JeHCTBUM;
— B XOJI€ MPE/ICTaBJICHUS NIPOEKTA J1aBaTh OL[EHKY €ro pe3ysbTaram;
— CaMOCTOSITEIbHO OCO3HABATh IPUYHMHBI CBOETO yCIleXa UM HeyCIeXa M HaXOAUTh CIIOCOOBI BBIXOa
U3 CUTYyalluu HEYCIIEXa;
— YMETb OLICHUTh CTENEHb YCIIEIIHOCTH CBOCH MHINBUYaIbHOM 00pa30BaTeIbHOM
nestenbHOCTH. Ilo3HaBaTenbpHbIe Y Y /]
— aHaJIM3UPOBATh, CPABHUBATD, KIACCU(PUIIMPOBATH U 060011aTh (DAKThI U SIBICHUS;
— OCYUIIECTBJIATH CPABHEHUE U KIacCU(UKAIINIO, CAMOCTOSATEIBHO BHIOWPAst OCHOBAHUS U KPUTEPUU
JUISl YKa3aHHBIX JIOTUYECKUX OTepaluii;
— CTPOUTH JIOTUYECKH 0OOCHOBAHHOE PACCYX/IEHUE, BKIIIOYAIOIEe YCTAHOBIEHUE TPUUNHHO-
CJIEICTBEHHBIX CBSI3EH;
— CO3/1aBaTh MaTeMaTHYECKUE MOJIEIIH;
— COCTaBJISATh T€3UCHI, PA3IMUHbIE BUBI IJIAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.);
- npeoOpa30BbIBATh HH(OPMALIMIO U3 OJHOTO BUJIA B IpYroi (TabauIly B TEKCT, AUarpaMMy U Ip.);
— YMETh ONpeAesATh BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEACHUN, IPOU3BOAUTH ITOMCK
uH(pOpMal1, aHATM3UPOBATh U OLIEHUBAThH €€ T0CTOBEPHOCTD;
— caMOMYy CO3/1aBaTh UCTOYHUKU MH(POPMAIIMU Pa3HOT0 THUIA U JJIs Pa3HbIX ayAUTOPHil, COOII0aaTh
MH(OPMaLMOHHYIO TUTHEHY U TIpaBUJia THPOPMAIIMOHHOMN 0€30MacHOCTH;
— YMETb UCIOJIb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKAIMOHHBIE TEXHOJOTUN KaK HHCTPYMEHT ISl
JIOCTUKEHUS CBOUX LIEJIEH;

— UCNOJIb30BaHUE MATEMATUYECKUX 3HAHUN Ul PEILICHUS PA3JINYHBIX MATEMATUUECKUX 3a4a4 U
OLICHKH IOJY4YEHHBIX PE3YJIbTaTOB.
KommyHnukatuBHble Y'Y /1:
— CaMOCTOSITEJIbHO OpPraHN30BbIBaTh yueOHOE B3aMO/ICICTBHE B IpymIe (OIpeaessaTh o01ue ey,
JIOTOBApUBATHCA JPYT C APYTOM H T.1.);
— OTCTanBasi CBOIO TOUYKY 3pEHHsI, IPUBOAUTH apryMEHTHI, HOATBEPKIas UX (paKTaMu;
— B IUCKYCCUU YMETh BbIIBUHYTh KOHTPAPTyMEHTHI;



— YYHUTBHCSI KPUTUIHO OTHOCHTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MTPH3HABATH OMTHOOYHOCTh
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— MOHUMas TTO3UIIHIO APYTOTr0, pa3inyaTh B €r0 pe4r: MHEHHE (TOYKY 3pEHUSs), JOKa3aTeIbCTBO
(aprymeHTsl), GaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

— YMETb B3TJISIHYTh Ha CUTYAIlUIO C HHOM MO3UIMH U IOTOBAPUBATHCS C JIFOJIbMH WHBIX

no3unuid. [IpenMeTHbIe pe3yabTaThl U3y4eHUs Kypca «MaTemaTukay:

- OBJIajicHHE 0A30BBIM MOHSATHIHBIM allapaToM 10 OCHOBHBIM pa3jieiiaM COJICpXKaHUs, TIPEACTaBICHUE
00 OCHOBHBIX U3y4aeMbIX MOHATHSIX (YUCII0, TeOMeTprudecKas Gurypa, ypaBHeHue, QyHKIIHS,
BEPOSATHOCThH) KaK BAKHEUIITUX MATEMATHUYECKUX MOJIENSIX, TIO3BOJISIONIUX OMUCHIBATh U U3y4aTh
peasbHbIE MPOLIECCHI U SBIICHUS, - YMCHHE Pad0TaTh C MAaTEMAaTHUECKUM TEKCTOM (aHAJIH3UPOBATh,
U3BJICKATh HEOOXOAUMYIO

WH(OPMAIINIO), TPAMOTHO MPUMEHSITH MATEMATUIECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY, HCIIOJIB30BATh
pa3JINYHbIC S3BIKA MATEMATHKH; - yMEHHUE MTPOBOJIUTH KIIACCH(PUKAIMH, JIOTHYECKHE 000CHOBAHUS,
JIOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUMN;

- YMEHHE paclo3HaBaTh BUJIbl MATEMAaTUUYECKUX YTBEPKACHUN (AKCUOMBI, OIIPENIETICHUS], TEOPEMBI U
Jp.), IpsIMbIe U OOpaTHBIE TEOPEMBI; - Pa3BUTHE MIPEJCTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT
HAaTypaJIbHBIX 10 AEUCTBUTEIBHBIX
4uCel, OBJIa/ICHNE HAaBbIKaMU YCTHBIX, IMCBMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHUN;
- OBJIaJIEHUE CUMBOJIBHBIM I3bIKOM QJIre€Ophl, IPUEMAMHU BBITIOJTHEHUS TOXK/IECTBEHHBIX
peoOpa3oBaHuil PallMOHAIBHBIX BBIPAXKEHUH, pEIlIEHUs] ypaBHEHUH, CUCTEM ypaBHEHUI, HEPABEHCTB
Y CUCTEM HEPaBEHCTB, YMEHHUE UCIIOJIB30BaTh UICK0 KOOPAUHAT HA IJIOCKOCTH JUJISl MHTEPIPETALNH
yYpaBHEHUM, HEPABEHCTB, CUCTEM, YMEHHE IPUMEHSThH alredpanyeckue npeodpazoBaHus, anmnapar
YPaBHEHUI U HEPABEHCTB AJIS PELLEHUS 3a7a4d U3 PA3IMUHBIX Pa3/ieoB Kypca; - OBJIaJJEHUE CUCTEMOM
(GYHKLIMOHATIBHBIX NOHATHH, (PYHKIIMOHAILHBIM SI3bIKOM M CUMBOJIMKOM,
yMEHHUE Ha OCHOBE (DYHKI[MOHAIbHO-TpaUUECKUX MPEJICTABICHUN ONUCHIBATh U aHAIN3UPOBATh
peayIbHbIE 3aBUCUMOCTH; - OBJIaZICHHNE OCHOBHBIMH CIIOCO0AMU MPECTABICHUS U aHAJIN3a
CTaTUCTUYECKUX JAHHBIX; HAJTMYHE
NPECTaBICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O PA3JIMYHBIX CIIOCO0axX MX
U3YYEHHUS, O BEPOSITHOCTHBIX MOJEIIAX; - OBJIAJICHUE TEOMETPUYECKUM S3BbIKOM, YMEHHE UCII0JIb30BATh
€ro Jyisl ONIMCAHUS IIPEIMETOB
OKpY’KaIOIIero MUpa, pa3BUTHE MTPOCTPAHCTBEHHBIX NMPEACTaBICHUIN U N300pa3UTENbHBIX YMEHHH,
pUOOpETEHNE HABBIKOB FEOMETPUUYECKUX MOCTPOEHUI; - YCBOCHHUE CUCTEMATUYECKUX 3HAHU O
IUIOCKUX (PUTypax U MX CBOMCTBAX, a TAK)KE Ha HATJISAHOM
YPOBHE — O IIPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX, YMEHHE IPUMEHATh CUCTEMAaTU4YECKUE 3HAHMS O
HUX I PELICHUS TEOMETPUYECKUX U IIPAKTUYECKUX 3aa4; - YMEHUS U3MEPSTH JJIUHBI OTPE3KOB,
BEJIMYMHBI YTJIOB, UCIIOJIb30BaTh (POPMYJIBI U1l HAXOKJCHHUS IEPUMETPOB, TUIOMAAel 1 00bEMOB
reoMeTpudeckux (uryp;
- YMEHUE NPUMEHATh U3YUYECHHBIC TIOHATHUSA, PE3YJIbTAThl, METOBI Ul PELICHUS 3a1a4 IPAaKTHIECKOTrO
XapakTepa M 3aJad U3 CMEXHbBIX TUCIHUIUIMH C HCIOJB30BaHUEM MPU HEOOXOAMMOCTH CIPABOYHBIX
MaTepHaJIOB, KAIBKYJIATOPA, KOMIIBIOTEPA.
1.3. IlpenmeTHbIe pe3yJbTaThl
BeimyckHuK HayduTcs B 5-6 kiaccax (715 MCIIOJIb30BaHMS B TOBCEHEBHOM KU3HU U

o0ecreyeHns BO3MOYKHOCTH YCIIEHIHOTO MPOI0DKEHUs 00pa3oBaHMs Ha 0a30BOM YPOBHE)
— OnepupoBath Ha 6a30BOM YPOBHE MOHATHSIMHU: MHOXKECTBO, JJIEMEHT MHOXKECTBA, MIOJAMHOXKECTBO,

IIPUHAJUIEKHOCTD;
— 3aJ]aBaTh MHOXKECTBA IIEPEYUCIICHUEM UX JJIEMEHTOB;
— HaXOJHUTh NepeceyeHne, 00beAUHEHNE, TTOJMHOXKECTBO B MPOCTEHIINX CUTYaIUIX.

B noBcexHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:
— pacmno3HaBaTh JOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.

Yuciaa
— OmnepupoBath Ha 6a30BOM YpOBHE MOHATUAMU: HATYypaJIbHOE YHUCJIO, 11€JI0€ YUCII0, OOBIKHOBEHHAs

IpoOb, necsiTuYHas poOb, CMELIAHHOE YHCIIO0, PAIIMOHAIBHOE YHCIIO;
— HCIIOJIB30BATh CBOMCTBA YUCEIN U IPAaBUJIA JEHCTBUN C PAllUOHAIIBHBIMU YUCIIAMHU IIPU BBIITOJIHEHUHU

BBIYHCIICHUI;
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— HCMOJIb30BATh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBIYUCICHUN U PEIICHUU
HECJIOXKHBIX 3a/1a4;

— BBINOJIHATH OKPYIJIEHNE PALIMOHAIBHBIX YMCE B COOTBETCTBUM C IIPABHIIAMU;

— CpaBHUBAThH PALIMOHAJIBHBIC YUCIIA.
B noBcegHeBHOM JKM3HHM U IPH W3Y4YEeHUH APYTUX NPeIMETOB:

— OLIEHUBATh PE3yJIbTAaThl BBIYMCICHUN TP PEILICHUH IPAKTUYECKUX 3aay;

— BBINOJIHATH CPABHEHHE YUCEIl B PEAJIbHBIX CUTYaLUX;

— COCTaBJIATh YMCIIOBbIE BHIPAXKEHUS IIPU PEIICHUH NPAKTHUECKUX 3ajad U 33]a4 U3 APYruxX y4eOHbIX
IIPEIMETOB.
CrarucTUKa U Teopusi BEepPOSATHOCTE

— IlpencraBnsaTh naHHBIE B BHJIE TAOJIUI, TUArPaMM,

— YHUTaTh UHPOPMALUIO, IPEICTABIEHHYIO B BUE TaOIMIIbI, JHATPAMMBI.
TexcToBBIC 3a1a4H

— Pemarp HecOKHBIE CIOKETHBIE 33/1a4H Pa3HBIX THUIIOB Ha BCE apu(METUYECKHE ICHCTBUS;

— CTPOHUTH MOJIENb YCIOBHUS 3a71auHl (B BUE TaOJIHIIbI, CXEMBbI, PUCYHKa), B KOTOPOW AaHbI 3HAYCHUS
JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIUYHH, C LIEJIbIO IOMCKA PEIICHUS 3a/1a4H;

— OCYHIECTBIJIATH CIIOCOO MOMCKA PEIICHUS 3a/1a4H, B KOTOPOM PacCyKICHUE CTPOUTCS OT YCIIOBHSI K
TpeOOBAHHUIO WM OT TPEOOBAHMS K YCIOBHIO;

— COCTaBJIATH IUIAH PEUICHMS 3a/1a4U;

— BBIJEJSTH dTalbl PELICHUS 3aauu;

— MHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3YJIbTAThl B 3a/1a4€, UCCIIEI0BATh MOJTYYEHHOE PELICHHUE
3a/1a4y;

— 3HaTh pa3JInyMe CKOPOCTel 00bEKTa B CTOSTUEN BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKU;

— peuiathb 3ala4d Ha HaXOXJACHHUE YaCTU YHCJIa U YUCIIA [0 €ro YacTH;

— pelaTh 3a/1a4y Pa3HbIX TUIIOB (Ha pabOTy, Ha NOKYIKH, HA IBUKEHHE), CBA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIICIATD 3TH BEIMYMHBI U OTHOLLEHUS MEKY HUMU;

— HAaXOJWUTb IPOLEHT OT YMCIIA, YUCIIO 110 MPOLEHTY OT HETO, HAXOAUTH IIPOLICHTHOE OTHOLLIEHUE
JBYX YHCEJ, HAXOUTh IPOLICHTHOE CHU)KEHUE WM IIPOLEHTHOE NIOBBILICHUE BEJINYNHBI;

— peulath HECJIOXHbIE JJOTMUECKUE 3aJa4d METOJIOM PaCCyX ACHUM.
B noBcegHeBHOM KM3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

— BBIJBUTaTh TUIIOTE3bl O BOZMOXKHBIX MPEAETbHBIX 3HAUEHUSIX NUCKOMBIX BEJIMYHMH B 33/1a4e (Jes1aTh
MIPUKUIKY)
Harnsanas reomerpus. I'eomerpuyeckue Gurypsl

— OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSMU: (PUTypa, TOUKA, OTPE3OK, MpsAMasi, Jyd, JIOMaHasl,
yroJl, MHOTOYT'OJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSMOYTOJIbHUK U KBaJpaT, OKPYKHOCTh
U KpYT, IPSMOYTOJIbHBIN Napaenenunen, kyo, map. M3006paxarts usydaemble GUTYpbl OT PYKH U €
MTOMOUIBIO JTMHEUKH U TUPKYJIS.

B noBceHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

— permaTh NPaKTHYECKUE 3a/1aui C IPUMEHEHNEM MIPOCTEUIIINX CBOMCTB (Uryp.
N3mepenus u BoIuMcIeHUS

— BBINOJIHATH U3MEpPEHUE JIINH, PACCTOSHUH, BEIMYUH YTJIOB, C TOMOIIbIO HHCTPYMEHTOB IS
W3MEPEHUH JIIUH U YIJIOB;

— BBIYUCIIATH [JIOLIAAH IPSIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

— BBIYUCIIATH PACCTOSHUSI HA MECTHOCTH B CTAaHAAPTHBIX CUTYaLMSIX, TUIOMIA U IPSIMOYTOJIbHUKOB;

— BBINOJIHATH IPOCTEHIIINE TOCTPOCHUS U U3MEPEHHS] HA MECTHOCTH, HEOOXOMMbIE B PeabHOM
KU3HU.
Hcropus MmaTeMaTHKHU

— OIIUCHIBAaTh OTAEIBHBIE BBIIAIOIINECS PE3YIbTAThI, IOJTYYEHHbBIE B XO/1€ Pa3BUTUS MAaTEMATHKU KaK
HayKH;

— 3HaTh NPUMEPbl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOI M BCEMUPHOU
HCTOPUEH.
BbInycKHUK MOJYy4YHT BO3MOKHOCTH HAYUHUThCA B 5-6 kiaccax (1J1s1 odecrniedeHUs
BO3MOKHOCTH YCIICIIIHOTO NPOAOJIKeHUsI 00pa3oBaHusi HAa 6230BOM U YIJIy0JICHHOM YPOBHSIX)
DJieMeHTbI TeOPUU MHOKECTB 1 MATEeMaTHYeCKO JIOTUKH
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OnepupoBaTh MOHATHAMHU: MHOKECTBO, XapaKTEPUCTUKA MHOYKECTBA, SJIEMEHT MHOKECTBA, ITyCTOE,
KOHEUYHOE ¥ OECKOHEUYHOE MHOXKECTBO, ITOJIMHOYKECTBO, TPUHAIICKHOCTD,

OTIPEIEIATH TPUHAIICKHOCTH DJIEMEHTa MHOXKECTBY, 00BETMHCHHUIO U TIEPECEUCHUIO MHOXKECTB;
3a/1aBaTh MHOKECTBO C ITOMOIIBIO TIEPEUUCIICHHUS FJIEMEHTOB, CJIOBECHOT'O OITUCAHUS.

B noBcenHeBHOI KU3HN U IPHU U3YYEHUH JAPYTUX NPeIMETOB:

pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BhICKA3bIBAHMUS;

CTPOUTD LIETIOYKH YMO3AKIIOUCHUI Ha OCHOBE MCIIOJIb30BAHUS TTPABUJI JIOTHKH.

Yucaa

OnepupoBaTh MOHSATUSMU: HATYpPaJIbHOE UYMUCIO, MHOXXECTBO HATYpaJbHBIX YHCEN, LIEJI0€ YHCIIO,
MHOXECTBO IIEJIBIX YHCEN, OOBIKHOBEHHass JpoOb, JeCATHYHAS JpOo0Ob, CMEIIaHHOE YHCIIO,
palMOHAIBHOE YKCIIO, MHOXECTBO pAlMOHAIBHBIX YHCEJ, T'€OMETPUYECKass HWHTEpPIpeTalus
HaTypaJIbHBIX, IIEJIbIX, PAIlHOHAIbHBIX;

MMOHUMATh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJIbHOTO YHCIIA;

BBITIOJIHATH BBIYUCIICHHUS, B TOM YHCIIE C UCIIOJIb30BAaHUEM MTPUEMOB PAIIMOHAILHBIX BBIUMCICHUH,
000CHOBBIBAThH AJITOPUTMBI BBITTOJTHCHUS ACHCTBUH;

KCIOJIb30BaTh MPU3HAKU JETUMOCTU Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymMMbI 1 TpOU3BEICHUS YU CET
TP BBITIOJHEHUY BBIYMCIICHUH W PEIICHUH 3a71a4, 0OOCHOBBIBAThH NMPU3HAKHU JCITMMOCTH;
BBITIOJIHATH OKPYTJICHHE PAIlMOHATBHBIX YHCEII C 33JJaHHON TOUHOCTHIO;

yIOPSI0YMBATh YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHBIX U AECATUYHBIX IPOOEH;

Haxoautb HOJI u HOK umcen u ucnonb3oBaTh UX MPHU PEHICHUU 33]1a;.

OTIepUPOBATH IOHATHEM MOJYJb YHCIIA, TEOMETPUYECKasi HHTEPIPETaIUsl MOTYJIsl YHuCa.

B noBcenHeBHOI KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:

MIPUMEHATD MPaBUJIA TPUOIMIKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a7a4 U PEIICHUN
3a/1a4 APYyrux y4eOHbBIX MPEIMETOB;

BBITIOJTHATH CPAaBHEHUE PE3YIbTATOB BBIUMCICHUI MIPH PEIICHUN MTPAKTHUECKUX 3a7a4, B TOM YHCIIe
MPUOJIM)KEHHBIX BBIYMCICHUN;

COCTABJISITh YUCIIOBBIC BBIPAXKEHUS U OIICHUBATh UX 3HAYEHUS MPU PEIICHUU MTPAKTUUSCKHUX 3a/1a4 U
3a/1a4 U3 IPYruxX yueOHBIX MPEIMETOB.

YpaBHeHusI U HEPABEHCTBA

OnepupoBaTh MOHIATUSIMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHUS,
pelieHue ypaBHEHHS, YUCIIOBOE HEPABEHCTRBO.

CraTucTuKa ¥ TeOpHus BEPOSTHOCTEH

OnepupoBarh MOHATHSAMH: CTOIOYATHIE U KPYTOBBIE TUArpPaMMBbI, TAOIUIBI JAaHHBIX, CPEIHEE
apu(pMeTHYECKOE,

U3BJIEKaTh, MH(OPMAIIMIO, TIPECTABICHHYIO B TaOIUIaX, HA TUarpaMmax;

COCTABJISITH TAOJUIIBI, CTPOUTH AHArpaMMbl Ha OCHOBE JJAHHBIX.

B noBcenHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

W3BJIEKATh, UHTEPIIPETUPOBATH U MTPEOOPa30BHIBATH HHGOPMAIUIO, TIPEJCTABICHHYIO B TAOIHIIAX U
Ha JuarpaMMax, OTPa)karolllyr0 CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX MPOLIECCOB U SBJICHUM.
TexcToBble 32124

Pemiate mpocThie U CIOXHBIC 3a7a41 PA3HBIX THIIOB, & TAK)KE 3a/1a4d TTOBBIIIIEHHOW TPYIHOCTH;
HCIIO0JIBb30BaTh Pa3HbIE€ KPATKHE 3aIIMCU KaK MOJIENIM TEKCTOB CIIOKHBIX 3aa4 JIJIsl IOCTPOEHUS
MMOMCKOBOM CXEMbI U PEIICHUS 3a/1a4;

3HATh U IPUMEHATH 00a criocoba Mmorcka perieHus 3a1a4 (0T TpeOOBaHUs K YCIOBUIO U OT YCIOBHS
K TpeOOBaHUIO);

MOJIETTUPOBAThH PACCYKICHUS MPU NOUCKE PEIICHHUS 33]1a4 ¢ TTOMOIIBIO Tpad-CXEeMBI;

BBIJICJISITH DTAIBI PEIICHUS 337a91 U COJICPIKaHNE KaKIOTO dTara;

MHTEPIPETUPOBATH BHIYUCIIUTEIIbHBIC PE3YJIbTATHI B 3a/1a4e, UCCIIEIOBATh MOTYYEHHOE PeleHne
3a7a4H;

aHAITM3UPOBATh BCEBO3MOYKHBIE CUTYAIIMH B3aHMHOTO PACTIONOKEHHS TBYX OOBEKTOB U M3MEHEHHE
WX XapaKTePUCTHK TPU COBMECTHOM IBUXKEHHH (CKOPOCTh, BpEMSs, PACCTOSHUE) MPHU PEIICHUU
3a/1a4y Ha ABUKEHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAMPABIICHUSIX;
HCCIeA0BaTh BCEBO3MOKHBIE CUTYallUK MPU PEIICHUH 33/]a4 Ha IBUKEHUE 10 PEKE, pacCMaTPUBATh
pa3HbIe CUCTEMBI OTCUETA;

pemaTh pa3HOOOpa3HbIE 3a7]a4H «HA YaCTH,



peraTh 1 000OCHOBBIBATH CBOE peIIeHUE 3a/1a4 (BBIICIATh MAaTEMaTUUECKYIO OCHOBY) Ha
HAXO0XJICHHUE YaCcTH YHCIIa ¥ YUCIIa [0 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICa IpOOH;
OCO3HaBaTh U OOBICHATh UACHTUYHOCTH 3a/1a4 Pa3HbIX THUIIOB, CBSI3BIBAIOIIMX TPHU BEIUYUHBI (Ha
paboTy, Ha TMOKYNKH, HAa JBUXXCHHE), BBIACIATH ITH BEIWYMHBI M OTHOLICHHUS MEXIYy HHMH,
MPUMEHSTh UX MPU PELUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4M YKa3aHHbBIX THUIIOB.

B noBceHeBHOI KU3HN U IPH M3YYEHUH JAPYTHX NPeIMETOB:

BBIJICJISITh NIPU PELICHUH 3a/1a4 XaPAKTEPUCTUKU pacCMaTPUBAEMOM B 33J1a4€ CUTYallUH, OTINYHBIC
OT peaJIbHBIX (T€, OT KOTOPBIX aOCTparupoBajIMCh), KOHCTPYUPOBATh HOBBIC CUTYallUH C y4ETOM
3TUX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELICHUN 3a]a4 Ha KOHLIEHTPALUHU, YYUTHIBATh INIOTHOCTb
BELIECTBA;

peuiaTh ¥ KOHCTPYMPOBATh 33/1a4l HA OCHOBE PACCMOTPEHHUSI pealbHbIX CUTYyallui, B KOTOPHIX HE
TpeOyeTcst TOUHBIN BBIYMCIUTEIbHBIN pPe3yabTarT;

pelaTth 3aa4uy Ha ABM)KEHUE 110 PEKE, pacCCMaTpUBas pa3Hble CUCTEMBI OTCUETA.

Harasanasi reomerpusi. 'eomerpuueckune purypbi

W3Bnekarb, MHTEPIIPETUPOBATH U MIPEOOPa30BbIBATH HHPOPMAIUIO O TEOMETPUUECKUX PUTYpax,
MPEACTABICHHYIO Ha YepTexkax;

n300pakaTh U3y4aeMble GUTYPHI OT PYKU U C TOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenus u BoIuncIeHUS

BBIIIOJIHATh U3MEPEHUE JUINH, PACCTOSHUN, BEJIMUUH YIJIOB, C IOMOIBIO HHCTPYMEHTOB IS
MU3MEPEHUH JIIUH U YIJIOB;

BBIUUCIIATH IJIOIIAU NPSIMOYTOJIbHUKOB, KBaIPAaTOB, 00bEMbI IIPSIMOYTOJbHBIX apasuIeIeIUIe/10B,
KyOOB.

B noBceHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

BBIYHUCIISITh PACCTOSIHUSA HA MECTHOCTH B CTAaHJAPTHBIX CUTYaLUsIX, IIJIOIIAAN YYACTKOB
MPSIMOYTOJILHON (hOPMBI, 00bEMbI KOMHAT;

BBIIIOJIHATH MPOCTENUIINE TIOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMBbIE B pEabHON KU3HU;

OLICHUBATh Pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

Hcropuss MaTeMaTHKH

XapakTepu30BaTh BKJIAJ] BbIIAIOIINXCS MATEMAaTUKOB B Pa3BUTHUE MATEMATUKHU U UHBIX HAYYHBIX
o0nacTei.

BeinyckHuK Hay4yuTces B 7-9 kiaccax (1J151 MCNIOJIb30BAHUSA B IOBCEIHEBHOM KU3HM U
olecrieyeHUs! BO3MOKHOCTH YCIIEIITHOTO NMPOJO0JIKEeHUs1 00pa30BaHus Ha 6230BOM

YPOBHE) DJIEMEHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKHU

OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: MHOKECTBO, JIEMEHT MHOKECTBA, IOJMHOMXECTBO,
MIPUHA/IJIEKHOCTD;

3aJ1aBaTh MHOYKECTBA MEPEYUCIECHUEM UX DIIEMEHTOB;

HaXOJUTh NepeceueHue, 00beIMHEHNE, TOAMHOKECTBO B IPOCTEUILINX CUTYaIUsX;

OIepUpOBaTH Ha 6a30BOM ypOBHE MOHATUSAMU: ONpEEICHNE, aKCHOMa, TEOPEMa, JI0Ka3aTeIbCTBO;
MIPUBOUTH IPUMEPHI M KOHTPIIPUMEPHI JIJIs1 TOATBEPKICHUSI CBOUX BBICKAa3bIBAHH.

B noBcegHeBHOM KM3HU U NIPH U3YYEeHUHU APYTUX NPeIMeETOB:

HCIO0JIb30BaTh IpauyecKoe MpeICTaBIeHNEe MHOXKECTB JUIsl OMUCAHUS pPeabHbIX MPOLIECCOB U
SIBJIGHUH, TIPU PELICHUH 3a/1a4 IPYyTrUX Y4€OHBIX IPEIMETOB.

Yucaa

OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMM: HAaTypalbHOE YHCIIO, IIEJI0€ YHUCII0, OOBIKHOBEHHAs
npobb, JecsTUYHas JApoOb, cMemaHHas JApoOb, palUOHAIBHOE YHUCIO, apU(pMETHUYECKHM
KBaJpaTHBI KOPEHB;

HCIIOJIB30BaTh CBOKMCTBA YMCEN U MPAaBHJIAa JEUCTBUN ITPU BBINIOJHEHNN BBIYMCIICHHI;

HCMOJIb30BaTh MPHU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BEIYUCIECHUNA U PEIICHUN
HECJIOKHBIX 33714,

BBITIOJIHATH OKPYTJIEHHE PAallMOHAIBHBIX YUCEN B COOTBETCTBUHU C MPABUIIAMU;

OLICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOIO IIEJIOT0 YKCIa;

pacno3HaBaTh PallMOHAIBHBIE U UPPALlMOHAIbHBIC YHCIIA;

CpaBHMBATh YHUCIIA.

B noBcegHeBHOM JKM3HHM U NIPH U3Y4YCHUH APYTUX NPEIMETOB:

OLICHHUBATh PE3YJbTaThl BEIUUCICHUM NP PEIICHUN MTPAKTHUECKUX 3ajay;
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BBITIOJIHATh CPABHEHUE YHCEN B PEAJIBHBIX CUTYALIHSX;
COCTABIISATh YMCIIOBBIC BBIPAKEHHS ITPH PEIICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTrUX yu4eOHBIX
IIPEIMETOB.

ToxknecTBeHHbIE MPeOOPaA30BAHUSA

BbINONHATE HECHOKHBIE MPEOOpa3oBaHUs JI BBIUMCICHHUS 3HAYEHUH YHMCIIOBBIX BBIPAXKEHUH,
COJIEpKaIllMX CTENEHU C HATypaJbHBIM IIOKA3aTelEeM, CTEHNEHHM C LEJIbIM OTPULIATEIbHBIM
IIOKa3aTeleM;

BBINOJIHATH HECJIOXKHBIE ITPE0Opa30BaHNUs LEIbIX BBIPAXKECHUN: paCKpbIBaTh CKOOKH, IPUBOAUTH
110JI00HBIE ClIaraeMble;

MCIOJIB30BATh (POPMYIIBI COKPALICHHOTO YMHOKEHUS (KBaApaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILEHUS BIYUCICHUIN 3HaYE€HUN BBIPAKECHHUI;

BBINOJIHATH HECIIOXKHBIE TPe0Opa3zoBaHus APOOHO-ITMHEHHBIX BEIPAYKEHUH U BEIPAXKEHUI ¢
KBaJIpaTHBIMU KOPHSIMH.

B noBcegHeBHOM JKM3HHM U NIPH U3Y4YEeHUH APYTUX NPeIMeETOB:

IIOHMMATh CMBICII 3aIllUCH YHCJa B CTAHAAPTHOM BUJE;

OIepUpOBaTH Ha Oa30BOM YPOBHE MOHATHEM «CTAHIAPTHAS 3aIUCh YUCIIA.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBarh Ha 0a30BOM YpOBHE IOHATHSMM: PABEHCTBO, YHUCIOBOE pAaBEHCTBO, YpaBHEHHE,
KOpPEHb YpaBHEHMsI, pEILICHUE YpaBHEHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIIECHUE
HEPABEHCTBA;

IIPOBEPSATH CIPABEUIMBOCTH YACIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEWHBIM;

pelaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPaBHEHUM, HEPABEHCTB;

IIPOBEPSATH, SIBJISIETCS JIU JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;

n300pakaTh peIIeHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOM MPSMOHU.

B noBcegHeBHOM KM3HN U IPH U3Y4YEeHUH APYTUX NPeIMeTOB:

COCTaBJIATh U pelIaTh JUHEWHbIC YPABHEHUS IIPU PELICHUHU 3a]1a4, BOSHUKAIOIIUX B APYTUX
Y4eOHBIX MIPEeIMETaxX.

DOyHKIUH

HaxoauTs 3HaueHune GyHKIMU MO 33JJaHHOMY 3HAU€HHUIO apI'yMEHTa;

HaXOJUTh 3HAUE€HUE apryMEHTa 110 33JaHHOMY 3HAYeHHIO (YHKIIMH B HECTIOXKHBIX CUTYaIHsIX;
OTIpEEIATH MOJI0KEHUE TOUKH 10 €€ KOOpPAWHATaM, KOOPJIMHAThI TOUKHU IO €€ MOJIOKEHUIO Ha
KOOPJIMHATHOM MIIOCKOCTH;

10 TpaduKy HaXOAUTh 00JIACTh ONPEEIICHUS, MHOKECTBO 3HAYEHUH, HYIH (YHKIIHH, IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pAacCTaHUs U yObIBaHUs, HauOOJIbIIee U HAaMEHbIIIee 3HAYCHUs
byHKIMH;

CTPOUTH rpapuK JMHEWHON QYHKIINY;

IIPOBEPSTH, SIBJISIETCA JIU JaHHBINA rpaduk rpadgukoM 3a1aHHON pyHKIMK (JIMHENHHOMH,
KBa/IpaTUYHOM, 00paTHON MPOMOPIHUOHATILHOCTH);

OIpeIeNIATh MPUOIMKEHHbIE 3HAaUEHUSI KOOPAMHAT TOUKH MepecedeHus rpagukoB GyHKINMH;
OIepUpOBaTh Ha 6a30BOM YpOBHE MOHATUSMU: MOCIIEA0BATEILHOCTD, apu(pmMeTHIecKas

Iporpeccusi, reoMeTpudecKas porpeccus;

pelaTth 3aa4i Ha IPOrPECCHH, B KOTOPHIX OTBET MOXKET OBITh NOJyY€H HEMOCPEICTBEHHBIM
mojicueToM 0e3 mpuMeHeHus (PopMyIL.

B noBcegHeBHOM JKM3HHM U NIPH U3Y4YCHUH APYTUX NPEIMETOB:

UCIOJIb30BaTh TPaQUKH peabHBIX MPOLECCOB W 3aBUCHUMOCTEH Ui OINpeNeNeHus UX CBOWMCTB
(HanOonpliie W HaMMEHbIIWE 3HAYEHUS, NPOMEXYTKH BO3pacTaHus M YyObIBaHMs, 00JacTu
MIOJIOKUTEIBHBIX M OTPULIATENIBHBIX 3HAYEHUH U T.11.);

HCIIOJIb30BaTh CBOMCTBA TUHEHHON (YHKIIUH U ee TpaduK NP PElIeHUH 3a]1a4 U3 IPYTUX y4eOHBIX
MPEIMETOB.

CraTncTHKA M TEOpHs BEPOSITHOCTEH

HmeTthb nmpeacTaBiaeHne 0 CTaTUCTHUECKUX XapaKTepUCTUKAX, BEPOATHOCTH CIyYaiiHOTO COOBITHS,
KOMOMHATOPHBIX 337a4ax;

peaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOTO M OPraHU30BaHHOTO Mepedopa;
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MPEJCTABIATH JaHHBIC B BUJE TAOIUIL, JUarpamMM, rpauKoB;
YUTaTh UH(OPMAITUIO, TIPEICTABICHHYIO B BUE TaOIUIIbI, THarpaMMbl, Tpaduka;
OIIpeJIeNIATh OCHOBHBIE CTATUCTUYECKNE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLICHHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHUIIINX CIydasiX;
HUMETh IPEJCTABIECHNE O PO 3aKOHA OOJIBILIMX YMCENl B MACCOBBIX SBJICHUSX.
B noBcegHeBHOM JKM3HHM U IPH U3Y4YEeHUH APYTUX NPeIMeETOB:
OLICHHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOA0M Iiepedopa;
UMETb MPEICTABICHUE O POJIH MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;
CpaBHMBAaTh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKH, OJIYUEHHbIE B IIPOLIECCE PELLICHUS
MIPUKJIAIHON 3a/1a4M, U3yUSHHsI PEAIbHOTO SIBJICHMUS,
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITUIN M SABJICHHUI B HECTIOXKHBIX CUTYAIIHSX.
TexcroBble 3axaun
Pemath Hec0KHBIE CIOKETHBIE 3a]]a4l Pa3HbIX TUIIOB Ha Bce apupMeTHUECKHE NeHCTBUS;
CTPOUTH MOJIEJIb YCTIOBUS 3a7auu (B BUAE TaOIUIIbI, CXEMbI, PUCYHKA UM YPaBHEHUS ), B KOTOPO
JTaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJUUHH, C IIEJIbIO [TOMCKA PEIICHHs 3a/1a4H;
OCYILIECTBIIATH CIOCO0 MOKCKA PEHICHUS 3a/1a4H, B KOTOPOM PaCCyKICHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WK OT TPEOOBAHHUS K YCIOBHUIO;
COCTaBJIATH IJIaH PELICHUS 331a4U;
BBIJICTISITh OTAIlbl PEIICHUS 33/1a4H;
MHTEPIPETUPOBATH BRIYUCIUTENbHBIC PE3YIbTAThI B 33/1a4€, UCCIEI0BATh MOTYYEHHOE PEeIIeHUE
3a/1a4u;
3HATh pa3IMyuue CKOpocTel 00bEKTa B CTOAYEH BOJIE, IPOTUB TEUEHMSI U IO TEUEHUIO PEKH;
peliaTh 3aa4y Ha HaX0XK/IEHUE YaCTH YKCia U YKCIIa 10 ero 4acTu;
peliaTh 3aa4u pa3HbIX THIOB (Ha paboTy, Ha MOKYIKHU, Ha IBUYKEHHUE), CBA3BIBAIOIIUX TPU
BEJIMYUHBI, BBIICIATH ATH BETMYMHBI M OTHOLIEHUS MEXYy HUMU;
HAXOJUTh MPOIIEHT OT YKMCIIA, YUCIO IO MPOLEHTY OT HET0, HAXOAUTh MPOLIEHTHOE CHUKEHHUE WITH
MIPOLIEHTHOE MOBBIIICHHE BETUYHHBI;
pelIaTh HECIOKHbBIE IOTUYECKUE 3a7a4l METOJIOM PacCyKICHUH.
B noBcegHeBHOM JKM3HM U NIPH U3YYEeHUH APYTUX NPeIMeTOB:
BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX IPEIEIIbHBIX 3HAYEHUSAX HCKOMBIX B 3ajjau€ BEJIMYUH (J1e1aTh
MPUKUAKY).
I'eomeTpuuyeckue GuUrypsl
OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMH F€OMETPHUECKUX HUryp;
U3BJIEKaTh HH(OPMALIHIO O TEOMETPUUECKUX (PUTypax, IPEICTABICHHYIO Ha YepPTekKax B SIBHOM
BU/IE;
MPUMEHSTH Ul PELIeHN 3ajad TeoMeTpUUYecKre (DaKThl, €CIIU YCIOBHS UX IPUMEHEHUS 3a/1aHbl B
SBHOH (opme;
pelarh 3aja4l Ha HaX0XK/IeHUE T€OMETPUYECKUX BETMYMH 10 00pa3liaM WK aJrOpUTMaM.
B noBcegHeBHOM KM3HHM U NIPH W3Y4YCHUH APYTUX NPEIMETOB:
HCIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYD JUI PELIeHHs THUIOBBIX 3a/1a4, BO3HUKAIOIINX B
CUTYalLUsIX MIOBCEJHEBHON KHU3HU, 3a/1a4 IPAKTHUECKOTO COAEPIKAHUS.
OTHOmEeHust
OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHUSMU: PAaBEHCTBO (UTYp, paBHbIE (PUIYpbI, paBEHCTBO
TPEYTOJIbHUKOB, NMAaPaUIEIbHOCTD MPSIMBIX, EPHIEHIUKYIAPHOCTD IPAMBIX, YTJIbl MEXIY NPSIMbBIMH,
MIEPIEeHIUKYIIAP, HAKIOHHAS, IPOEKIIHSI.
B noBcegHeBHOM JKM3HU U NIPH U3Yy4YEeHUH APYTHUX NPeAMETOB:
MCIOJIb30BaTh OTHOIICHHUS VIS PEIIEHUs] MPOCTEHIINX 3a/1a4, BOSHUKAIOUINX B PealbHOM KU3HU.
N3mepenus u BoIYMCICHUS
BbInonHATE N3MEpEHNE JUIMH, PACCTOSIHUM, BETUYHH YIJIOB, C IOMOIIBIO MHCTPYMEHTOB IS
U3MEpPEHU JUIVH U YTIIOB;
MPUMEHATH (POPMYITBI IEPUMETPA, IJIOLIAIN U 00beMa, IUIOIAId TOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHUKOB IPU BBIUMCIIEHUAX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHY;
npuMeHsTh TeopeMy [Iudaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOILIEHUS JJIs1 BBIYUCICHUS
JUTUH, PACCTOSIHHM, TUIOIIAAEH B IPOCTEHIINX CITyYasX.
B noBcegHeBHOM JKM3HHM U NIPH U3Y4YCHUH APYTUX NPEIMETOB:
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BBIYHCIIATh PACCTOSAHMS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IUIOMAAH B IPOCTEHIINX
Clly4yasix, IPUMEHSTh (POPMYJIbl B MPOCTEHIINX CUTYALUSIX B TIOBCEIHEBHON KU3HH.
I'eomeTpuuyeckue NoCTpoeHus

N300pakaTh TUIIOBBIE MJIOCKKE QUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKH U C TOMOIIIBIO
UHCTPYMEHTOB.

B noBcegHeBHOM JKM3HHM U IPH U3Y4YEeHUH APYTUX NPeIMeETOB:

BBINOJIHATH MPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBIE B PEaIbHOM JKU3HU.
I'eomeTpuueckue npeodpa3oBaHus

Ctpoutsb Hurypy, CHMMETPHUHYIO JAHHOH (PUTYype OTHOCUTENBHO OCH U TOYKH.

B noBcegHeBHOM KM3HHM U NIPH U3YYECHHHU APYTHX NPEIMETOB:

pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KaIOIIEM MHPE;

pacro3HaBaTh CHMMETPHYHBIC (PUTYPBI B OKPYKAIOIIEM MHpE.

BekTopbl H KOOPAMHATHI Ha IVIOCKOCTH

OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHAMH BEKTOP, CYMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA Ha
YHCJI0, KOOPAUHATBI Ha IJIOCKOCTH;

OTIpeNIeNIATh MPUOTMKEHHO KOOPAWHATHI TOUKH IO €€ M300paKeHUI0 Ha KOOPAMHATHON TNIOCKOCTH.
B noBcegHeBHOM JKM3HHU U NIPH U3Yy4YEHUH APYTHX NPEAMETOB:

HCII0JIb30BaTh BEKTOPHI JJISl PELICHUS] POCTEHUIINX 3a]1a4 Ha ONpeesIEHue CKOPOCTU
OTHOCHUTEJIBHOTO JIBUKEHUSI.

Hcropuss MaTeMaTHKH

OnuceIBaTh OTEIBbHBIC BBIIAIOIIUECS PE3YNIbTATHI, IOJIYYEHHBIE B XO/I€ Pa3BUTUS MAaTEMATUKH KaK
HayKH;

3HATh IPUMEPBl MATEMaTUYECKUX OTKPBITHM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOMI
HUCTOPUEN;

IIOHMMATh POJIb MAaTEMAaTUKH B pa3BuTuu Poccun.

MeTtoabl MaTeMaTUKH

Br16upaTh NOAXOAAIINNA U3YYEHHBIN METO/ JUIsl PEIIEHNS U3YYEHHbBIX TUIIOB MATEMaTUYECKUX
3a1ay;

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B OKPYXKAIOIIEH JEHCTBUTEIBHOCTH U
IIPOU3BEICHUAX UCKYCCTBA.

BbInycKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Kilaccax s obecnedeHus
BO3MO>KHOCTH YCIICIIIHOTO NPOAO0JIKeHUs1 00pa30BaHusi Ha 0230BOM U yri1y0JIeHHOM

YPOBHSAX JJIeMEeHThl TEOPUHM MHOKECTB H MAaTeMATHUYECKOMH JIOTUKHU

OnepupoBaTh TOHATHUAMHU: OIPENEICHUE, TEOPEMA, AKCHOMAa, MHOXKECTBO, XapaKTEPUCTHKHU
MHO’KECTBA, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEUHOE U OECKOHEYHOE MHOKECTBO, IMOAMHOMXKECTBO,
IIPUHA/IJIEKHOCTbD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB;

n300pakaTh MHOKECTBA M OTHOIICHHE MHOYKECTB C TTIOMOIIbIO KPYroB Dijepa;

OTIpeNIeNIATh MPUHAIIEKHOCTh 3JIEMEHTa MHOXKECTBY, OObEMHEHHUIO U NIEPECEUEHUI0 MHOXKECTB;
3aJ1aBaTh MHOKECTBO C TOMOUIbIO IEPEUNCIIEHNUS JIEMEHTOB, CJIOBECHOTO ONKCAHUS;

OIIEpUPOBATh NOHATHUSAMHU: BBICKA3bIBAHUE, UICTUHHOCTD U JIOKHOCTb BBICKA3bIBaHUS, OTPUIIAHNE
BBICKA3bIBaHU, ONIEPALIMN HaJ BBICKA3bIBAHUSMU: U, WJIU, HE, YCIOBHBIE BBICKa3bIBaHUS
(MMIUTMKALIAN );

CTPOMUTH BBICKA3bIBAHUS, OTPULIAHUS BBICKA3bIBAHUH.

B noBcegHeBHOM JKM3HHM U NIPH W3Y4YCHUH APYTUX NPEIMETOB:

CTPOMTH LIETIOUYKH YMO3AKJIIOUEHUI Ha OCHOBE MCIIOJIb30BaHUs IIPABUII JIOTHKHY;

HCI0JIb30BaTh MHOKECTBA, OMEPALIMU C MHOXKECTBAMH, UX TpaduiecKkoe NpeCcTaBIeHNE 1Jis
OIMCaHUs PeaNbHBIX MPOIIECCOB U SIBJICHUM.

Yucaa

OnepupoBaTh NOHATUSAMHU: MHOKECTBO HAaTYpaJIbHBIX YUCEIl, MHOKECTBO LIEJIBIX YHCEN, MHOXECTBO
palMOHAJIBHBIX YHCEN, UPPALMOHAIBHOE YHCII0, KBaJIpaTHBIH KOPEHb, MHOKECTBO JI€HCTBUTEIbHBIX
qucell, FEOMETpUYECcKasi WHTEPIpeTalysl HaTypaJIbHbIX, 1€JIbIX, PAllMOHAIBHBIX, NEHCTBUTEIbHBIX
YHCEJT;

MIOHUMATh U OOBSICHATH CMBICIT MTO3ULIMOHHON 3alTUCH HATYPaJIbHOI'O YNCIIA;

BBITIOJTHATH BBIYUCIICHUS, B TOM YHCJIE C UCIIOJIb30BAaHUEM ITPUEMOB PAllMOHAIbHBIX BHIYMCIICHUM;
BBITIOJIHATH OKPYIJIEHHE PAllMOHATIBHBIX YUCEII C 3aJJaHHON TOYHOCTHIO;
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CpaBHHBAThH paIlOHATBHBIC M HPPANMOHATBHBIE YHCIIA;
MIPEJICTaBIATh PAMOHATIBHOE YUCIIO B BUE JECATUUHOMN TpoOH

YIIOPSI0YMBATH YUCIIA, 3alTMCAHHBIC B BUJIE OOBIKHOBEHHOH H JIECATUYHOMN IpOOH;

HaxoauTh HOJI m HOK uyucen u ucnonap30BaTh UX NPU PEIICHUU 3aa4.

B noBcegHeBHOI KM3HU U NPH U3YYEeHUHU APYTUX MPeIMETOB:

MPUMEHSITDH MPaBUIIa MPUOIMKEHHBIX BEIYUCICHUM MPU PELICHUH MTPAKTUYECKHUX 334 U PEIICHUN
3a/1a4 IpYrux y4eOHbIX MPEAMETOB;

BBITIOJTHATH CPAaBHEHUE PE3Yy/IbTaTOB BBIUMCICHUI MIPH PEIICHUH MTPAKTHUECKUX 3aja4d, B TOM YHCIIe
MPUOIMKEHHBIX BBIUMCIICHHUI;

COCTABJISITh M OLICHUBATh YMCIIOBBIC BRIPAXKEHUS MIPU PEIICHUH NMPAKTUUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB;

3aMKChIBaTh U OKPYIJISATh YUCIIOBBIE 3HAUCHUS PEeaIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PAa3HBIX
CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

OnepupoBath MOHATUSIMH CTEIIEHU C HATYpAIbHBIM MTOKA3aTEeJIeM, CTEIICHH C I[EJIbIM
OTpHUIATENILHBIM [TOKa3aTeseM;

BBITIONTHSATH MPe00pa30BaHUs ISNIbIX BBIPAKCHHIA: TEHCTBUS C OAHOWICHAMH (CIIOKEHUE,
BBIYMTaHUE, YMHOXKEHUE), IEUCTBHUSI C MHOTOWICHAMHU (CJI0KE€HUE, BHIYUTAHUE, YMHOKEHUE);
BBITIOJIHATH PA3JI0KEHNE MHOTOWICHOB HA MHOXUTEIHN OJTHUM U3 CIIOCOOOB: BRIHECEHHE 32 CKOOKY,
TPYIIIUPOBKA, UCIIOIB30BaHUE (DOPMYJIT COKPAILIEHHOTO YMHOKEHUS;

BBIJICJISITH KBaJIpAaT CYMMbBI U PA3HOCTH OJIHOYJICHOB;

packiaabBaTh HA MHOXKUTEIH KBAJPATHBIM TPeXWieH;

BBITIOJHATE MPEOOpa30BaHMs BBIPAXKEHUH, COJEPIKAUIMX CTEMEeHH C LEJIbIMU OTPHUIATEIbHBIMU
MOKAa3aTesIMH, MIEPEXOJUTh OT 3alKCH B BHJIE CTEHEHH C LENBIM OTPUILIATEIbHBIM MOKa3aTelIeM K
3amMcu B BUJE 1poodu;

BBINIONHATh ~ IIpeoOpazoBaHusi  APOOHO-PALMOHANBHBIX  BBIPAXKEHHWI: COKpalleHue JIpooeii,
MpUBEICHUE anredpanyeckux Apobei K o0leMy 3HaMEHATeNo, CI0KEHUE, YMHOXKEHHE, JEICHNe
anreOpanveckux ApoOel, BO3BEACHHE aireOpanveckod ApoOM B HATYpAIbHYI U  IICIYIO
OTPHUIIATEILHYIO CTEIIEHb;

BBITIONHSATH MpeoOpa30oBaHuUs BRIPAKEHUI, COJIEPKAIINX KBaIpaTHbIE KOPHU;

BBIIETISITH KBAJPaT CyMMBI WJIM PA3HOCTHU JBYUYICHA B BRIPAKEHUSX, COIEPIKALINX KBaApaTHbIC
KODHH;

BBITIOJTHSTH TIPE0OPA30BAHUS BRIPAXKECHHH, COEPIKALTUX MOJTYJIb.

B noBcenHeBHOI1 KU3HU U IPU U3YUYEHUH APYTUX NPeIMETOB:

BBITIONHSATH MPeoOpa3oBaHUs U ICHCTBUS C UUCIAMHU, 3alIMCAHHBIMU B CTAHAAPTHOM BHU/IE;
BBITIONHSATH MpeoOpa3oBaHus anreOpandyeckux BhIPAKECHU MPH PEIICHUH 33724 IPYTHX YU4eOHBIX
MPEAMETOB.

YpaBHeHHS U HEPABEHCTBA

OrnepupoBarh MOHATUSAMH: YpaBHEHUE, HEPABEHCTBO, KOPEHb YpPaBHEHHUS, PEIICHUE HEPaBEHCTBA,
PaBHOCHUJIbHBIE YpaBHEHUsI, 00JIaCTh OMpe/IeNieHUs yYpaBHEHUs (HEpaBEHCTBA, CUCTEMBbl YPaBHEHHI
WJIM HEPaBEHCTB);

peliaTh TMHEeHHbIE YPaBHEHHs U YPABHEHUS, CBOJIMMBIE K TIMHEHHBIM C TIOMOIIBIO TOXK/IECTBEHHBIX
npeoOpa3oBaHMUIA;

peniaTh KBaJpaTHbIE YpaBHEHUS M YPaBHEHHUS, CBOJUMBIE K KBaJIPaTHBIM C ITOMOIILIO
TOKJIECTBEHHBIX MPE0OPa30BAHMIA,

pemarts ApoOHO-TMHEHHBIC YpaBHEHUS;

peuiaTb HpOCTGﬁIHHC HppalMOHAJILHBIC YPABHCHUA BUIa /\1 X =a, /\f X = Aé X

peuars ypaBHEHUA Buaa X n =4a,
pelaTh ypaBHEHHsI CIOCOOOM pa3iioKeHUs] HA MHOXKHUTEIH U 3aMEHbI IEPEeMEHHOM;
HCIOJIb30BaTh METO]I MHTEPBAJIOB IS PEIIEHUS LENbIX U JPOOHO-PALlMOHAIbHBIX HEPABEHCTB;
pelaTh JIMHEMHbIE YPaBHEHUS U HEPABEHCTBA C ITapaMeTPaMU;
pelaTh HECI0XKHbBIE KBaApaTHBIE YPaBHEHUS C [TapaMeTPOM;
peliaTh HECJIIOKHBIE CUCTEMBI IMHEHHBIX YPABHEHUN C ITapaMETPaMHU;
pelaTh HECI0KHbBIE YPaBHEHUS B IEJIBIX YUCIIAX.
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B noBceqHeBHOM KNU3HU ¥ IPU U3YYEeHHUH JAPYTUX NPeIMeTOB:

COCTABJISATh U pelIaTh JMHENHHBIE U KBaJpaTHbIE YPaBHEHNUs, YPABHEHUS, K HUM CBOJSIUECS,
CHCTEMBI JINHEHHBIX YpaBHEHUN, HEPABEHCTB P PEIICHUH 3a/1a4 JPYTUX y4eOHBIX PEAMETOB;
BBINOJIHATh OLIEHKY IIPaBJONOAOOUS Ppe3yJbTaToB, IOJy4aeMbIX I[PU PELICHUH JUHEWHBIX U
KBaJpaTHbIX YPABHEHUN M CHUCTEM JIMHEHHBIX ypaBHEHMH W HEPAaBEHCTB IPU PELICHUH 3a7ay
IpYruX y4eOHBIX PEAMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHHSI, HEPABEHCTBA MJIM UX CUCTEMBI JJISi COCTABIICHHS
MaTEeMaTHYECKOW MOJENHN 3aJaHHON peabHOM CUTYalluH WY IIPUKIIAAHON 3a/1a4u;

YMETb UHTEPIPETUPOBATH MOIYYEHHBINH IIPU PELIEHUU YpPaBHEHUsI, HEPABEHCTBA UM CUCTEMBI
pe3yabTaT B KOHTEKCTE 3a/JaHHOM peaIbHOM CUTyalluy WK IPUKIIaJHON 3a1a4H.

DOyHKUNH

OmnepupoBath MOHATUAMH: (PYHKIIMOHAIbHAS 3aBUCUMOCTD, (DYHKIUS, rpaduK (QyHKIHH, CLIOCOOBI
3ajaHus (PyHKIMH, apryMeHT U 3HaYeHHe (QYHKIMH, 00JIaCTh ONPEACIICHUs] © MHOKECTBO 3HAaYCHUI
GbyHKIMH, HyId (QYHKOUM, TPOMEXKYTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb  (YHKLHUH,
YETHOCTH/HEYETHOCTh (DYHKITUH;

CTPOUTH TpaQUKH TMHEHHON, KBapaTHUYHOU (PYHKINH, 0OpaTHOM MPONOPIMOHATLHOCTH, (DYHKIIUN

BU/A; y=a+)%b , y:k//x_,yza/x‘,/;:x; | |

Ha MpUMepe KBaIPaTUIHOHN (PYHKIIMH, NCTIOIB30BaTh MpeodpazoBanms rpaduka GyHKIuN y=f(x)
IUTSL IOCTPOCHUS TPAPUKOB (DYHKIHH y = af (kx + b ) + ¢ ;

COCTaBJIATh YPaBHEHUS MPSAMOIL 110 3aJaHHBIM YCIOBHSIM: MPOXOASILEH Yepe3 ABE TOUKH C
3aIaHHBIMHA KOOPAMHATAMM, IIPOXOALIEN Yepe3 TaHHYIO TOUKY M I1apajuIeIbHON JaHHOW MPSAMON;
uccie1oBaTh (PyHKIMIO 110 ee TpaduKy;

HaXOJUTbh MHOXKECTBO 3HAYEHUU, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTU4YHOMN (QyHKIIMHU;

OIIEpPUPOBATH MOHATHSIMHU: IIOCIIEJOBATEIBHOCTh, apupMeTHYECKast IPOrpecchs, reoMeTpuyecKast
IIPOrpecCusi;

pemaTh 3a/1a4i Ha apru(METHIECKYIO M TEOMETPHYECKYIO IPOTPECCHIO.

B noBcegHeBHOM KM3HHM U NIPH U3Y4YEeHUH APYTUX NPeIMeETOB:

WJUTIOCTPUPOBATH C MOMOIIBIO Ipaduka peanbHyI0 3aBUCUMOCTb WJIM IIPOLECC 110 UX
XapaKTepUCTHKAM;

HCII0JIb30BaTh CBOMCTBA U IpaUK KBAAPATUUHON (PYHKIMH MIPU PELICHUN 33]a4 U3 IPYrUX
y4eOHBIX IPEIMETOB.

TexcroBble 3a1aun

Pematp npocThle U CI0XKHBIE 33Ja4X Pa3HBIX TUIIOB, a TAK)KE 3a/1a4M ITOBBIIIEHHON TPYJHOCTH;
HCIIOJIb30BATh PAa3HbIE KPATKUE 3aIIMCH KaK MOJIEIH TEKCTOB CJIOKHBIX 3a/1a4 JIJIs IOCTPOEHUS
MTOMCKOBOW CXEMBI U peIIeHUs 3a/1aY;

pa3nauyaTh MOJIeb TEKCTAa U MOJIENb PEIICHU 3a/1a4H, KOHCTPYHUPOBATh K OJTHOM MOJENIN peleHus
HECJIOKHOM 3aJ]aul pa3Hble MOJIETHN TEKCTa 3a/1a4H;

3HaTh U IPUMEHATH 00a criocoba rnoucka pemeHus 3agad (0T TpeOOBaHUs K YCIOBUIO U OT YCIIOBHS
K TpeOOBaHUIO);

MOJIETTMPOBATh PACCYKICHUS MPU OUCKE PEIICHUs 33]1a4 ¢ IOMOIIbIO Tpad-CXEMbI;

BBIJIEIIATH 3TAIlbl PEIICHUS 3a/1a4M U COJIEPIKaHNe KaXKI0ro ITana;

YMETh BBIOMpATh ONTUMAJIbHBIN METOJ pellIeH s 3aJa4ui 1 OCO3HaBaTh BBIOOP METOAA,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PEILICHUS 3aJa4l, €CJIM BO3MOXKHO;
aHAJIM3MPOBATh 3aTPYIHEHUS IIPU PEIICHUH 3a7ay;

BBINOJIHATH Pa3IMuHbIe MPEoOpazoBaHMsI MPEII0KEHHOM 3a/jauu, KOHCTPYHPOBATh HOBBIE 3a7jau
W3 IaHHOW, B TOM 4YHCIie OOpaTHBIE,;

MHTEPIPETUPOBATH BRIYUCIUTENbHbBIE PE3YNIbTAThI B 33/1a4€, UCCIIEI0BATh MOJYyYEHHOE PeLleHUE
3a/1auu;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMU B3aUMHOTO PACIOI0KEHUS IBYX OOBEKTOB M M3MEHEHUE
UX XapaKTepUCTHK MPU COBMECTHOM JBUXKEHHH (CKOPOCTb, BpeMS, PacCTOSHUE) MPHU peHIeHUN
3aJa4y Ha JIBM)KEHUE IBYX 00BEKTOB KaK B OJJHOM, TaK M B IPOTHUBOIIOJIOKHBIX HAIIPABJICHHUSX;
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HCCIIeI0BaTh BCEBO3MOKHBIE CUTYAllMU IIPU PEIICHUH 3a/1a4 Ha JABMKEHHE TI0 PEKe, pacCMaTpUBaTh
pa3Hble CUCTEMBI OTCUETA;

pemaTh pa3HooOpa3HbIe 3a/1a41 «HA YacCTH,

pemars 1 000CHOBBIBAaTh CBOE PELLIEHUE 33a4 (BBIACIATh MaTEMAaTHUECKYIO OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKCIa U YHCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpo0H;
OCO3HABaTh U OOBSACHATH MJIEHTHUYHOCTH 3324 Pa3HbIX TUIIOB, CBS3BIBAIOIIMX TPH BEJIWYHMHBI (HA
pa0oTy, Ha TOKYNKH, HAa JBHXXCHME), BBIICIATh ITH BEJIMYMHBI M OTHOLIEHHUS MEXAYy HHUMH,
MPUMEHSATH UX MPH PELICHUH 3a7a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKA3aHHBIX TUIIOB;
BJIaJIeTh OCHOBHBIMU METO/IaMH PEILIEHU 3a/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALIUY;

pelaTh 3a/1a4d Ha MPOLEHTHI, B TOM YHCIIE, CIIOKHBIE IPOLIEHTHI C 000CHOBAaHHEM, HCTIONIB3YS
pa3HbIE CIIOCOOBI;

peraTh JOTHYECKUE 3a/1a41 Pa3HBIMH CII0CO0aMu, B TOM YHCIIE, C IBYMS OJIOKAMH U C TpeMs
OJI0KaMU TaHHBIX ¢ IIOMOILBIO TaOJIHIL;

pelaTh 3a/lauy 10 KOMOMHATOPUKE U TEOPUU BEPOATHOCTEH Ha OCHOBE UCIOIb30BAHUS U3yUEHHBIX
METOZ0B U 0OOCHOBBIBATH PELICHUE;

pelaTh HECIOXKHbIE 337aUl 110 MaTEMaTHUYECKON CTaTUCTUKE;

OBJIA/IETh OCHOBHBIMU METO/IaMH PEIICHUS CIOKETHBIX 3a7au: apu(METHUECKUH, anreOpanyecKuid,
nepebop BapHAHTOB, FEOMETPUYECKUMN, TpapUuecKuil, IPUMEHATh UX B HOBBIX 10 CPAaBHEHHIO C
W3YYEHHBIMHU CUTYaIUSX.

B noBceqHeBHOM KH3HHU U IpU U3YYCHHUH NPYIUX NPEAMETOB:

BBIICJISATH NIPU PELICHUH 33]a4 XapaKTePUCTUKU pacCMaTpUBaEMOM B 3a/laye CUTYallUU, OTIMYHbIE
OT peaJbHBIX (T€, OT KOTOPBIX aOCTParupoBajINCh), KOHCTPYUPOBATh HOBBIC CUTYallUU C y4ETOM
3TUX XapaKTEPUCTUK, B YACTHOCTH, [IPH PELLIEHUH 3a/1a4 Ha KOHLIEHTPAIUH, YUYUTHIBATh MJIOTHOCTh
BEIIECTBA;

pelarh U KOHCTPYUPOBATh 33/1a4d HA OCHOBE PACCMOTPEHMSI pEAJIbHBIX CUTYallUH, B KOTOPBIX HE
TpeOyeTcsl TOUHBINA BEIYUCIUTEIILHBIA PE3YIIbTaT;

pelaTh 3aJa4y Ha ABM)KEHUE 110 PEKE, paCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.

CraTucTHKA M TeOpHus BEPOSATHOCTEH

OmnepupoBaTh MOHATUSAMM: CTOJOYATble W KPYrOBbI€ JAMArpamMmbl, TaOJHUIbl JAHHBIX, CpeIHEe
apupMeTHIecKoe, MeauaHa, HauOoJpIIee U HauMEHbIEe 3HAUYCHHUS BBIOOPKH, pa3Max BHIOOPKH,
JUCTIEpCUs U CTaHJAPTHOE OTKJIOHEHHUE, CllydaliHasi U3MEHYMBOCTB;

U3BJIEKaTh HH(OPMAIMIO, IPEACTABICHHYIO B TaOIUIlax, Ha AUarpamMmax, rpapukax;

COCTaBJIATh TAOIUIIbI, CTPOUTH JUArpamMMmbl U TpaMKU Ha OCHOBE JIaHHBIX;

OIEepPUPOBATH MOHATHAMU: (PaKTOpHAI YUCIIA, IEPECTAHOBKH U COYETaHUs, TpeyroabHUK Ilackans;
MPUMEHSTH IPABUIIO IPOU3BEICHUS NPU PEILIEHUN KOMOMHATOPHBIX 3a7au;

ONEpUpPOBATh TOHATHSAMH: CIy4YalHBIA ONBIT, CIy4YailHBIH BBIOOp, HCIBITAHHE, 3JEMEHTApHOE
ciyyailHoe coOBbITHE (HMCXOJ), KJIACCHUECKOE ONpeAeTeHHE BEPOSTHOCTH CIy4aHOro COOBITHS,
oTepaly HaJl CIydallHbIMH COOBITHSIMU;

MIPEICTaBIATh MHPOPMAIIHIO C TOMOIIBIO0 KpyroB Jiiepa;

penaTh 3aJa4i Ha BIYMCIEHUE BEPOSITHOCTH C ITOJICUETOM KOJIMYECTBA BAPUAHTOB C IIOMOLIBIO
KOMOWHATOPHKHU.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

U3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBATh MHPOPMAIMIO, IPEJICTABICHHYIO B TabIuIax,
Ha JAMarpaMMax, rpagukax, OTpa)karollyl0 CBOMCTBAa M XapaKTEPUCTUKHU PEaIbHBIX INPOLIECCOB U
SIBIICHHI;

OIIpeJIeNIATh CTATUCTUYECKHE XapaKTEPUCTUKH BEIOOPOK MO TaliuIam, JuarpaMmmam, rpapukam,
BBITIOJIHATh CPABHEHUE B 3aBUCUMOCTH OT LIE€JIM PELICHUS 3a/1a4H;

OLIEHHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI U SBICHHI.

I'eomerpuuyeckue purypsl

OnepupoBaTh MOHATUSMH F€OMETPUIECKUX (PUTYD;

U3BJIEKAaTh, MHTEPIIPETUPOBATH U MIPEOOPa30BbIBATH MHPOPMAIUIO O TEOMETPUUECKUX (DUTYpaX,
MIPEACTABICHHYIO Ha YepTeXKax;

MPUMEHSATh FeOMeTpruUecKre (paKThl IS peIIeHus 3a/1a4, B TOM YHUCIIe, IPEAINOIaratonx
HECKOJIBKO LIaroB peuIeHMs;

(GbopMyIIMpoBaTh B MPOCTEHIINX CIIydasxX CBOMCTBA U MPU3HAKU QUTYD;
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JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

BIIQJIETh CTAaHAAPTHOMN Kiaccu(uKanuen miockux Guryp (TpeyroabHUKOB U YETHIPEXyTrOJIbHUKOB).
B noBcenHeBHOI1 KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

WCIOJIb30BaTh CBOMCTBA FTEOMETPHUECKUX (QUTYD JUTSl PEIICHUS 3a/1a4 MPAKTUYECKOTO XapaKkTepa u
3a/1a4 U3 CMEKHBIX JIUCLIUTLINH.

OTHoOmIEeHNs

OnepupoBarh TOHSTUSIMHU: PABEHCTBO (UTYp, paBHBIE (QHUTYpPHI, PaBEHCTBO TPEYrOJHLHUKOB,
MapajuieIbHOCTh ~ NPSMBIX, NEPHEHAUKYJIAPHOCTH  MPSAMBIX,  YIJBI  MEXAY  OPSIMBIMH,
MEePIEHIUKYISIp, HAKJIOHHAs, MPOEKuus, Mmogooue ¢uryp, mogoOHble (UTyphl, TOJ0O0HBIC
TPEYrOJIbHUKY;

MpUMEHATH Teopemy Dajeca U TeopeMy O MPOMOPIUOHATBHBIX OTPE3KaX MPU PEIICHUH 3a/aY;
XapaKTEepPU30BaTh B3aUMHOE PACIIOIOKEHUE MTPSMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.

B noBcenHeBHOI1 KU3HN U IPU U3YYEHUH JAPYTUX NPeIMETOB:

WCII0JIb30BaTh OTHOIICHUS JIJISl PEIICHUS 3a/1a4, BOSHUKAIOIIUX B PEAIbHON KU3HU.

HN3mepeHus u BbIYMCICHUS

OnepupoBarTh NPEACTABICHUSAMHU O [JUHE, IUIOMIAAU, oObeMe Kak BenuyuHamu. [IpumeHsTh
teopemy Iludaropa, popmynsl miomaau, odbemMa MpH PeUICHUH MHOTOIIATOBBIX 33/1a4, B KOTOPBIX
HE BCE JaHHBIC NPEJCTABJICHBI SIBHO, a TPeOYIOT BBIYMCICHHI, OmepupoBarh Ooyiee MIHMPOKUM
KOJMYECTBOM (pOPMYJ ATUHBI, TUIOMIAIU, 00beMa, BEIYUCIATH XapaKTEPUCTUKUA KOMOUHAIMA puryp
(OKpY)KHOCTE W MHOTOYI'OJBHUKOB) BBIYHCIATH PACCTOSHUS MEXIy (urypamu, NpuUMEHSTh
TpUTOHOMETpHYecKre (GOpMyIbl AN BBIYMCICHUNH B 0Oo0Jee CIOXKHBIX Cllydasx, HPOBOAHTH
BBIYMCIICHHS] HA OCHOBE PAaBHOBEJIMKOCTU U PAaBHOCOCTABIIEHHOCTH;

MIPOBOJIUTH MPOCTHIC BHIYUCICHHS HA OOBEMHBIX TeJax;

(dhopMyIIMpoBaTh 3a/1a4K HA BHIYMCIICHHE JUIMH, TUIOMIA/IeH 1 00bEMOB U pellaTh Ux.

B noBceHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

MIPOBOJIUTH BHIYUCIICHUSI HA MECTHOCTH,

MPUMEHSITh (POPMYITBI IPHU BEIYHUCIICHHUSIX B CMEKHBIX YICOHBIX MPEIMETAX, B OKPYKAOIIEH
JIEHCTBUTEIbHOCTH.

I'eomeTpu4yeckue nocTpoeHust

N3o00paxaTh reoMeTpudeckie GUrypsl o TEKCTOBOMY U CHUMBOJIBHOMY OTTMCAHHMIO;

CBOOO/IHO OTEPUPOBATH UEPTEKHBIMH HHCTPYMEHTAMU B HECIIOKHBIX CITyJasiX,

BBIIIOJIHATH IOCTPOEHUS TPEYTOJIbHUKOB, MPUMEHSTh OTJIEIbHBIE METO/IbI IOCTPOCHUM LIMPKYJIEM U
JINHEMKOW U NMPOBOJUTH IPOCTEUIIINE UCCIEA0BAHNS YU CIIA PELLIECHUM;

n300pakaTh TUIOBBIC TJIOCKUE (DUTYPHI K 00BEMHBIE TeJa C TOMOIIBIO0 MPOCTEHIIINX
KOMITHIOTEPHBIX HHCTPYMEHTOB.

B noBcexHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

BBITIOJIHATH MPOCTEHIITHE TTOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B PEATbHON KU3HU,

OLICHUBATh Pa3Mepbl pealbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeoGpazoBanus

OrnepupoBaTh MOHITHEM ABUKEHUS U MPEeoOpa3oBaHUs MOAO00US, BIAJETh MPUEMaMHU MMOCTPOCHUS
¢buryp ¢ HCHOIB30BaHUEM ABMKEHUW M MpPeoOpa3oBaHUN MOA00Ws, MPUMEHSATH IOJTYYCHHBIC
3HaHUS U ONBIT NMOCTPOEHUM B CMEKHBIX MPEAMETaX U B pPEAJTbHBIX CUTYALMSIX OKPYKAOIIErO
MHUpA;

CTPOUTH PUTYPY, TOJAOOHYIO TaHHOM, TOJIB30BATHCS CBOMCTBAMU MOI00US ISl 000CHOBAHUS
CBOWCTB (uryp;

MIPUMEHSTh CBOMCTBA JBM)KEHUHN JJIS1 IPOBEACHUSI MPOCTENIINX 000OCHOBAHUM CBOMCTB (QUTYD.

B noBcenHeBHOI KU3HU U IPH U3YYEHUH JAPYTUX NPeIMETOB:

MIPUMEHSITh CBOWCTBA JBIKEHUN M MPUMEHSTH MOA00UE /171l TOCTPOSHUHN U BHIYHCICHUH.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

OnepupoBaTh MOHATHSMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, NMPOM3BEICHUE BEKTOpA HA YHCIIO,
yroa MeXAy BEKTOpaMH, CKaJIIpHOE IPOU3BEICHHUE BEKTOPOB, KOOPAMHATHI Ha ILIOCKOCTH,
KOOPJMHATHI BEKTOPA;

BBIMIOJIHATH JIEUCTBUS HaJ BEKTOpPAMH (CIOKEHHE, BHIYMTAHUE, YMHOKEHUE HA YUCIIO0), BEIYUCIIATD
CKaJIIPHOE TPOM3BENICHUE, OMPEAENATh B MPOCTEHINMX CIy4asX YroJd MeEXIY BEKTOPaMH,
BBITIONHSATH Pa3NIoKEeHNE BEKTOPa HA COCTABIISIFOIINE, TPUMEHSITh MTOJIyYeHHbIC 3HAHUS B (PH3UKE,
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M0JIb30BaThCs (DOPMYIION BBIYUCICHUS PACCTOSHUS MKy TOUKaMH 110 U3BECTHBIM KOOpIUHATAM,
WCIOJIb30BaTh ypaBHEHUs QUTYD TS pEIICHHs 3a/1a4;

— TPUMEHSATH BEKTOPHI U KOOPJIMHATHI I PEIICHUSI TEOMETPUUYECKUX 3a/1a4 Ha BHIYMCIICHUE JIJTHH,
YTJIOB.
B noBceHeBHOI KU3HN U IPH U3YYEHHUU JAPYTUX NPeIMETOB:

— WCIMOJB30BaTh MOHSATHUS BEKTOPOB M KOOPAWHAT JJIsl peUIeHHs 3a1a4 1o (hu3uKe, reorpaduu u
JAPYTUM Y4E€OHBIM MpPEeIMETaM.
HcTropust MaTeMaTUKHU

— XapakTepu3oBaTh BKJIAJ BBIIAIOIIUXCA MATEMATUKOB B PA3BUTHE MATEMATHUKU U UHBIX HAyYHBIX
obJacrei;

— TIOHUMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.
Metoabsl MATEMATHKH

— Hcnonb3yst n3y4eHHbIE METOIbI, IPOBOJIUTH JI0KA3aTEIIbCTBO, BBHIMIOJIHATH OMPOBEPKEHUE;

— BBIOMPATh U3YUYECHHBIE METObI U X KOMOMHALIUY JJIs PELICHUSI MAaTeMaTUYECKUX 3a/1a4;

— HCIMOJb30BaTh MAaTEMAaTUUYECKIE 3HAHUS JIJIs1 ONMCaHUs 3aKOHOMEPHOCTEH B OKpY KaroIen
JEHCTBUTENBFHOCTU U MPOU3BEICHUSIX UCKYCCTBA;

— TPUMEHSATH MIPOCTEHIINE MTPOTPAMMHBIE CPEJICTBA U SJEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI
MIPU PEIICHUH MaTeMaTUYeCKHUX 3a/1a4.

2. Conep:xanue y4e0HOro npeamera

7 kmacc Anrebpa (3 4 B Henenro, Bcero 102 )

1. MuoxecTBO. DneMeHT MHOecTBa. [loqmuoxkecTBO (3
4) MHOXecTBO. DeMeHTbl MHOKecTBa. [lonMHOXkecTBO.

2. BripaxkeHusi, ToXecTBa, ypaBHeHuUs (22 9)
YucnoBble BBIPAKEHUS C IEPEMEHHBIMU. 3apoKJeHHEe anreOpsl B HeApax apupMeTuku. An-Xope3smH.
[Tpocreiimue npeoOpa3oBaHusl BbIpaKeHUH. Y paBHEHHE, KOpEHb ypaBHeHUs. JIuHeliHOe ypaBHEHUE ¢
OJIHOH nepeMeHHOM. PelieHne TeKCTOBBIX 3a7ad METOJOM COCTaBJIEHHS ypaBHeHMH. CTaTUCTHUECKHE
XapaKTEPUCTUKH.
OcHOBHas 11€1b — CUCTEMAaTU3UPOBATh U 000OIIUTH CBEACHUS O IPe0Opa30BaHUAX aNreOpanyecKux
BBIPQXEHUI U pellieHnu ypaBHEHHH ¢ 01HOI nepeMeHHONW. KOoHTposibHBIX paboT: 2

3. @ynkuuu (11 1)
OyHK1Ms, 0067acTh onpeneneHus GyHKuuu. Borancnenue 3HaueHnii ¢pyHkuuu no dpopmyne. I'padux
¢bynkuuu. [Ipsmas nponopuroHaIbHOCTh U ee rpaduk. JInneitHas GpyHKkuus u ee rpaguk.
OcHOBHas 11€71b — 03HAKOMUTh YYaIIMXCS ¢ BAXHEUIIMMHU ()YHKIIMOHAIBHBIMH MTOHITUSAMH U C
rpagukamMu MpsIMON MIPOTIOPIIMOHAIBHOCTH U JTMHEHHOUN (yHKIIMK 0011ero Buaa. KOHTpoIbHBIX
pador: 1

4. Crenenb ¢ HaTypalibHbIM Noka3zatenem (11 1)
CreneHsb ¢ HaTypajabHBIM [TOKa3aresneM U ee cBoiictBa. OnHowieH. @ynkunu y = x2, y = X3 U ux
rpaduxmu.
OcHoBHasl 1lel1b — BbIPa0OTAaTh YMEHHUE BBINOJHATH ACUCTBUSI HaJ CTEHNEHSMHU C HATypaJbHBIMU
MOKa3aTEeISIMHU.
KonTponbubix padot: 1

5. Muorounensr (17 1)
MHuorounen. CiioxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. Pa3iioxkeHne MHOro4JI€HOB Ha
MHOKUTEH.
OcHOBHas Oeiib — BBIpa6OTaTB YMCHHUC BBITIOJIHATL CJIOKEHUE, BBIYUTAHUEC, YMHOXCHUEC MHOT'OYJICHOB
U pa3J0XXeHNE MHOTOWIEHOB Ha
MHOUTEIH. KOHTpONbHBIX padoT: 2

6.QopMyIIbl COKpaIleHHOro YMHOKeHus (19 1)
®opmynsl (a +b)2 =a2 + 2ab + b2, (a+b)3 =a3 +3a2b + 3ab2 + b3, (a £ b) (a2 + ab + b2) = a3 £b3.
Codusmsbl, mapanokcsl. [IpumeneHue (opMyn COKpalIEeHHOIO YMHOXEHHS B NpeoOpa3oBaHHIX
BbIpakeHM. Tpeyronbauk [Tackamns. b. [Tackans.
OcHoBHas 11€71b — BbIpab0TaTh yMEHHE MPUMEHATH (POPMYJIIbI COKPAIIIEHHOTO YMHOKEHHS B
peoOpa3oBaHUAX 1EJbIX BRIPAXKEHUI B MHOTOUJIEHBI U B Pa3JI0)KEHUH MHOTOUJIEHOB HA MHOYKHUTEIIH.
KontpomnbHbIx pabort: 2

7.CucTeMbl TUHEHHBIX ypaBHeHUH (164)



Cucrema ypaBHeHHU. PelieHne cuctemMbl ABYX JUHEUHBIX YPAaBHEHUW C JBYMS NMEPEMEHHBIMU U €rO
reoMerpuueckas HHTepnperanus. M3o0pereHue MeToja KOOPAMHAT, IMO3BOJISIIOIIETO IMEPEBOIUTH
reoMeTpruueckue oObeKThl Ha s3bIK anreOpel. P. lekapt u I1. @epma. [IpumMepsl pa3nuuHbIX CHCTEM
KOOpJMHAT Ha IUIOCKOCTH. PelieHre TeKCTOBBIX 3a7jad METOI0OM COCTABJIEHUS CUCTEM YPAaBHEHMH.
OcHoBHasl 11elb — O3HAKOMMTDH YYalllUXCsl CO CIIOCOOOM pPELIEHHUS] CUCTEM JIMHEHHBIX ypaBHEHUH C
IBYMsI TIEPEMEHHBIMH, BbIpa0OTaTh YMEHHE pEIIaTh CHCTEMbl YpaBHEHUH M MPUMEHATh UX IMpU
pEILIEHUHU TEKCTOBBIX 3a/1a4.
KonTponbabIx pabot: 1

8.IToBTOpenue (3 u)
OcHoBHas uenb. [IoBTOpUTh, 3aKpenuTh U 0000IIUTH OCHOBHBIEC 3HAHUS, TIOJTyYEHHbIE B 7
kiacce. KoHTponbHBIX padort: 1

8 kimacc Anrebpa (3 4 B Hezaento, Bcero 102 u)
1. PanmonanwsHbIie 1podu (23 )
Pammonanbhas  1po6s.OCHOBHOE CBOMCTBO Jpo0w, cokpaieHue 1podeit. Tox1ecTBEHHbIE
_k
y V=X
npeo0pa3oBaHusl PALMOHAIBHBIX BbIpaKeHUNH. DyHKIMS ¥ ee TpaduK.
OcHoBHasl 11e71b — BbIpa00OTaTh YMEHUE BBIIOJIHATH TOXKIECTBEHHbIE IPEOOPA30BaHUS PAllMOHAIBHBIX
BBIPa)KCHU.
Tak Kak IeHCTBHS C pallMOHAIBHBIMU APOOSMH CYIIECTBEHHBIM 00pa30M ONMUPAIOTCS HAa JEHCTBUS C
MHOTO4JIEHaMH, TO B HayaJle TeMbl HEOOXO0AUMO MTOBTOPUTH C YYAIIIUMUCS NPEoOpaz0BaHMs LIENIbIX
BBIPaKCHU.
KoHTponbHBIX paboT: 2
2. KBangparueie kopuu (19 )
ITonsatue 06 uppannoHanbHbIX YMcaax. HerocTaTOUHOCTh paliMOHABbHBIX YUCEN IS T€OMETPUUYECKUX
U3MEpEeHUH, uppanuoHaibHble yucia. OO0mue cBeleHUs O JAEHCTBUTENbHBIX dMciax. KsaapaTHbii
KopeHb. [loHATHE O HaXOXACHUH MPHONMKEHHOTO 3HA4YeHHS KBajpaTHOro kopHs. CBoiicTBa
KBaJpaTHBIX KopHei. [IpeobpasoBaHust BEIPAIKCHHUH, CONCPKAIINX KBaAPATHbIC KOPHU. DYHKINUs

o= ,0 o
v 7, ee cBoiicTBa 1 rpaduK.

OcHoBHas LECJIb — CUCTEMATU3NPOBATHL CBCACHUSA O pallMOHAJIBHBIX YHUCIaX U AaTb MPCACTABJICHUC 00
HPppalluOHAJIbHBIX YUCIIAX, PACHIMPUB TEM CAMbBIM IOHATHUC O YUCIIC, BBIpa60TaTB YMCHHC BBITIOJIHATH
Hp606pa3OBaHI/I$I BLIpa)KCHI/II\/'I, COJACPpKaNX KBAAPATHBIC KOPHHU.

KonTtponbHbIX padot: 2

3.KBaznpaTHsbie ypaBHeHus (22 u)
KBanpatHoe ypaBHeHue. Popmysia KOpHEHW KBAAPATHOTO YpaBHEHHUA. PelleHne panuoHAIbHBIX
ypaBHeHui. PemeHne 3ajgad, NPUBOAAIIMX K KBAaAPAaTHBIM YPaBHEHMSM M NPOCTEHIINM
paloHaIbHBIM YPaBHEHUSIM.
OcHoOBHas 11€1b — BbIpab0TaTh YMEHUs pellaTh KBaApaTHbIE YpaBHEHUS U MpOCTeHIIne
paloHaIbHbIE YpaBHEHUS U PUMEHSATH UX K peleHuto 3a1a4. KoHTponbHbIX padoT: 2

4.HepaBenctBa (22 u)
UYucnoBble HEpAaBEHCTBA U UX CBOMCTBA. [lousieHHOE ClIO’KEHNE M YMHOXKEHHE YMCIIOBBIX HEPABEHCTB.
[TorpemHoOCTh U TOYHOCTH TpUOMMKEHUs. JIMHElHbIe HEPaBeHCTBA C OJTHOM MEpEeMEeHHOW U UX CHC-
TEMBL.
OcHOBHasi  1eJIb — O3HAKOMUTH YYaIIUXCS C MPUMEHEHHE: HEPaBEHCTB JIs OLIEHKH 3HAaueHUi
BBIpQXXEHUH, BBIPa0OTaTh yYMEHHE pellaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOW TMEPEMEHHOW M HX
CHUCTEMBI.
KonTponbubix pabot: 2

5. Crenens ¢ 11ebIM TTOKa3aTeeM. DneMeHThl ctatuctuku (11 1)
Cremnens ¢ 1eNbIM TOKa3aTesneM U ee cBoiicTBa. CTaHmapTHBIN BuA uucia. HadaneHble cBeneHus 00
OpraHu3alKKi CTATUCTUYECKUX UCCIEAOBaHUMH.
OcHoBHas 11€71b — BBIPA00TaTh YMEHHE MMPUMEHSITH CBOMCTB, CTETICHH C IIEJIBIM ITOKa3aTelieM B
BBIUHCIICHUSX U IpeoOpa3oBaHusAX chopMUpoOBaTh HAYAIbHbIE MPEACTABIEHUS O cOOpe U
TPYIIHPOBKE CTATUCTUYECKUX JTAaHHBIX, UX HATJISAHON HHTEepIpeTaiui. KoHTponpHBIX pador: 1

6. IToBTopenwue (5 1)
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9 knmacc Anrebpa (3 4 B Henenro, Bcero 102 )

1. Ksagparuunas Gyskuus (22 1)
Oynkius. CpoiictBa QyHkiuii. KBamparuenid TpexwieH. Pa3nokeHue KBapaTHOTO TpexwieHa Ha
MHOkuTenu. OyHkius y = ax2 + bx + ¢, ee cBolicTtBa u rpaduk. CreneHHas QyHKIIHSL.
OcHoBHasi Leldb — paCHIUPUTh CBEACHHUS O CBOMCTBAX (PYHKIMHA, O3HAKOMHUTBH Y4alIUXCS CO
CBOWCTBaMH U TpapHUKOM KBAJPATUIHON ()YHKIIHH.
KonTtponbHbIX padoT: 2

2.YpaBHEeHUS U HEPABEHCTBA C OJHOM nepeMeHHoi (14 u)
Lensle ypaBHeHus. Mcropus Bompoca 0 HaxoXIeHUH (HOpMyINl KOpHEH anredpandeckux ypaBHEHUH,
HEpa3penmMoCTh B paJluKaiax ypaBHEHHUH cTerneHH, Oonbirei yeteipex. H. Taptanbs, k. Kapaano,
H. X. AGenb, 3. I'anya. JIpoOHbIe paninoHanbHBIE ypaBHEHUS. HepaBeHCTBa BTOPOM CTEIICHH C OJTHOM
IIEpEMEHHON. MeTOo1 HUHTEPBAJIOB.
OcHOBHas 1eJIb — CUCTEMATH3UPOBaTh M OOOOMIUTH CBEJCHHUS O PEHICHUH LENbIX M JAPOOHBIX
paloHaJIbHBIX YPAaBHEHHH ¢ OJIHOM epeMeHHON, cPOPMUPOBATh YMEHKE pelIaTh HEPaBEHCTBA BUIA
ax2 +bx+c¢>0wumm ax2 +bx + ¢ <0, rme a#0.
KonTtponbHbIX padoT: 1

3.YpaBHeHHsI W HepaBEeHCTBA ¢ JAByMs ImepeMmeHHbIMH (17 u) VYpaBHeHue ¢ AByMs
nepeMeHHbBIME U ero rpaduk. CUcTeMbl ypaBHEHHI BTOpPOW CTeneHH. PemieHue 3amad ¢ MOMOIIBIO
CUCTEM ypaBHEHUI BTOpOi crerneHu. HepaBeHcTBa ¢ IByMSI IEPEMEHHBIMH U UX CHUCTEMBI.

OcHoBHas Lenb — BbIPA0OTaTh YMEHHUE pellaTh MPOCTEHIINE CUCTEMBI, COAEpIKaIlle ypaBHEHUE
BTOPOI CTENEHHU C JBYMsI IEPEMEHHBIMM, U TEKCTOBBIE 3a/ladyll C IOMOILBIO COCTABJIECHUS TaKHUX
CHCTEM.
KonTtponbHbIX padoT: 1

4. ApudmeTrndeckas U TeoMeTpudeckas nmporpeccuu (15 9)
Uucnossie nocnenoBarenbHocTu. 3agada Jleonapno [Muzanckoro (dPubonauun) o KposiwKax, 4ucia
@®ubonayun. Apudmerndeckas U reoMeTpudeckas nporpeccud. QOpMynbl M-TO WieHa U CYMMBI
NEepBBIX N WIEHOB IMporpeccud. 3ajaya O IIaxMaTHOW Jocke. beckoHeyHo yObIBaromias
reOMeTpHUUECKasl IPOrpeccusl.
OcHoOBHas 1lenb — JaTh MOHATHA 00 apu(METHUECKOM M TI'eOMETPUYECKOM Mporpeccusx Kak
YHCJIOBBIX MOCIIEI0BATENBHOCTSIX 0COO0T0 BHUIA.
KonTtponbHbIX padot: 2

5.2nmeMeHThl KOMOMHATOPUKH U Teopuu BeposiTHocTel (13 1)
KombOunaropaoe mnpaBuino ymHoxkeHus. IlepecraHoBku, pasmeneHusi, couetanus. OTHOCHUTENIbHAS
YacTOTa U BEPOSATHOCTh CIy4alHOro coOBITHS. MCTOKM Teopuu BEpOSTHOCTEH: CTpaxoBoe eo,
azaptHble urpsl. I1. ®epma, S. bepnymu. A. H. Koamoropos.
OcHOBHasl 11€71b — O3HAKOMHUTH yYAIIUXCS C MOHATUSAMU NEPECTaHOBKH, pa3MELICHMs], COUETaHUS U
COOTBETCTBYIOLIMMHU (HOpMyTIaMH JUIsl OJCUeTa X YUCIIA; BBECTU MOHSATHS OTHOCUTEIBHON YacTOTHI U
BEPOATHOCTH CIy4ailHOr0 COOBITHSI.
KonTtponbHbix padort: 1

6. IToBTopenue (utorosoe) (19 u)
OcHoBHas 1enb. [IoBTOpUTh, 3aKpenuTh U 0000IUTH OCHOBHBIE 3HAHUS, TIOJIyYEHHbIE B 9
kyacce. KoHTposapHBIX paboT: 2



3. TemaTu4eckoe MJIAHUPOBAHUE

C YKa3aHUCM KOJIMYCCTBA 4aCOB, OTBOAMMBIX Ha OCBOCHUC Ka)I(Z[OfI TCMBI

No Tema ypoka KonnuectBo
/1 4acoB
7 Kjacc
Aaredpa
1 MHO0XeCcTBO. DJIeEMEHT MHOXecTBa. [IoAMHOXKECTBO 3
2 BoipaykeHus1, TOXK/I€CTBA, ypaBHEHUS 22
3 DyHKIIUA 11
4 CreneHb ¢ HaTypajlbHbIM 10KA3aTEIEM 11
o) MHoOro4ieHbl 17
6 DopMyITBl COKPAIICHHOTO YMHOKEHUS 19
7 CucTeMbl TUHEHHBIX YpaBHEHUH 16
8 IToBTOpCHME 2
9 KontposbHas paboTa 3a roj 1
Bcero 3a rog 102 u
8 kiace
Aaredpa
1 PanmonansHbIe 1pobu 23
2 KBagpaTHbie KOpHH 19
3 KBanparHele ypaBHEHHS 22
4 HepaBeHcTBa 22
5 CreneHs C eIbIM MOKazaTeaeM. DIEMEHThl CTATUCTUKH 11
6 IToBropenue. Pemenue 3amau 4
KonTtposbHas paboTa 3a roj 1
Bcero 3a roa 102 4
9 kyace
Auredpa
1 KBanpaTtuunas GyHkus 22
2 YpaBHEHMsI U HEPABEHCTBA C OJIHOM NepEMEHHON 14
3 YpaBHEHHUsI M HEPABEHCTBA C IBYMs IEPEMEHHBIMU U UX CHCTEMBbI 17
4 ApudmeTrueckas U reoMeTpUuyecKasi Iporpeccuu 15
o) DeMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTH 13
6 IToBTOpEeHME 19
7 KonTponbHas paboTa 3a roj 2
Bcero 3a rog 102 u




IIpuiaoxenune
KonTposibHbIe padoThl 32 roj
(demoBepcus)

7 kaace
Bapuanr 1
1. Yopoctute BhIpakeHue
(a-4)2-2a-(3a-4)
2. Pemute ypaBHEHHE
X— 6 _X
"4 7-3" =1
3. Pemmre cucremy ypaBHEHUH
£2x +3y=10

Lx -2e=-9
4. B paBHOOeApEHHOM TpeyrojbHUKE OOKOBasi CTOPOHA B /1Ba pa3a OoJjblle ocHoBaHus. Haiiaure
CTOPOHBI TPEYT'OJIbHUKA, €CIIA €r0 NEPUMETP paBeH 60 cMm.
6. Jlogka MOXXET MPOIUIBITH PACCTOSTHUE MEXKAY JBYMS CEJICHUSMH, CTOSALIMMU Ha Oepery pexu, 3a 4
4. IO TEYCHHIO pPeKH U 3a 8 4. mpotuB TedeHus. CkopocTh TeueHHs peku 2 km/4. Haiinure
COOCTBEHHYIO CKOPOCTb JIOJKH U PACCTOSHUE MEXY CEJICHUSMHU.
Bapwuant 2

1. Yopoctute BhIpaxkeHue:
(a-c) - (a+c) —c-(3a-c)
2. Pemure ypaBHeHUE
5(2+1,5x) - 0,5x =24
3. Pemute cucreMy ypaBHEHHMIA
(x+y=6
3

L

5x-2y=9
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4. B paBHOOEIpEHHOM TpPEyTOJIbHUKE OOKOBasi CTOPOHA Ha 3 cM Oosblie ocHOBaHusA. Halimure
CTOPOHBI TPEYTOJIbHUKA, €CIIA €T0 IEPUMETP PaBEH 54 CM.

5. OguH aBTOMAT YITaKOBBIBAET B MUHYTY Ha 2 TIaYKH MeUeHbs Ooblie, yeM BTopoi. [lepBbrit aBTOMaT
pabortan 10 muH., a Bropoit — 20 muH. Bcero 3a 3to Bpems Obuto ymakoBaHO 320 mayek NEYEHbS.
CKOJbKO MaueKk B MUHYTY YIaKOBBIBAET KaX bl aBTOMAT?

8 kJace
Bapuanr 1
1°. Pemmre ypaBuenue: 36x2 —6x —2 = 0.
2°. PemmTe HEpaBeHCTBO: 2X — 3(x +4) <x — 12.

3°. BblIOJNHUTE AEHCTBHS; ( NN )+2 N

4°. Yron ABC Bnucan B okpykHocTb. Halinure rpagycnyto mepy yria ABC,
€CJIM COOTBETCTBYIOIIUN €My LIEHTPaJIbHBIN yroi paBeH 88°.

5. CTtopoHbI TpeyrosbHUKa paBHbI 4cM, 6¢M, 7cM. Haiinute cTtopoHbl

M0I00HOT0 €My TPEYTroJIbHUKA, IEPUMETP KOTOPOro paBeH 85¢cm

6. Karep nmpomén 27 kM 1o TeYEHUIO peKH 1 42 KM IPOTUB TCUCHUS, 3aTPATHB
Ha MyTh N0 TEYCHUIO Ha 14 MEeHbIIIe, YeM Ha MyTh NpoTuB TeueHus. Kakosa
CKOpPOCTh KaTepa MPOTUB TCUCHUS, €CITU CKOPOCTh TCUCHHSI PEKH PaBHA 3KM/4.

Bapuanr 2

1°. Pemute ypaBHeHue: 42x2 + 5x—2=0.

2°. Pemmre HepaBeHcTBO: 10X — 3(4 — 2X) > 16 +20x.

3°. Bemmonuute aeiictsus; V5 (V10 +V5) - 4V8

4°. Touku A, B, C nexar Ha okpyxHocTu ¢ ueHtpom O. Haiinure rpangycHyro
Mmepy yrina AOC, ecnu yron ABC pasen 110°.

5. OcHoBaHus paBHOOOKOH Tpanernuu paBHbl 10cM 1 26¢M, BBICOTA paBHA
15cm. Halimute O0KOBYIO CTOPOHY Tpareluu.

6. MotopHas 10/1Ka Mpoluia 5 KM 10 TEYEHUIO PEKU U 6 KM MIPOTUB TEUCHUS,
3aTpaTUB HA BECh MyTh 14. yeM Ha MyTh NPOTUB TeueHUsI. CKOPOCTh TCUCHHS
peku paBHa 3kM/4. Halimute cKOpoCTh JOJKU MO TEYEHHUIO.

9 kJaace
Bapuanrt 1
1. Vopocrute Boipaxkenue:((a+2)/(a -2) - a/(a +2))'(a -2)/(3a+2)
2. Pemmre cucrtemMy ypaBHEHUIL:
{Xy=16
X—-y=6
3. Pemnre HepaBeHcTBO: @) 5x - 1,5(2x +3)<4x + 1,5 0)2x2 -x—-62>0
4. Tloctpoiite rpadux pyHKIHH y = X2 — 4. YKaKuUTE, MIPU KAaKUX 3HAUCHUAX X QYHKIIHS IPUHUMAET
HOJIOKHUTEbHbIE 3HAYSHUS?
5. Cropona pom6a 30 cMm, a octpsrit yroi paBeH 60°. Beicota pomba, onyiieHHasi i3 BEPIINHBI TYIIOTO
yIi1a, IeJIUT CTOPOHY Ha JIBa oTpe3ka. KakoBbI JUIMHBI 3TUX OTPE3KOB?
6. bpuraga momkHa ObUTa M3TOTOBHTH 40 NeTanel K onmpene’IeHHOMY cpoky. M3roToBiss B yac Ha 8
nerasnei OoJible 3alIaHMPOBAHHOTO, OpHUrajsa yxe 3a 2 yaca JJ0 CpoKa NEpeBBINOJIIHMIIA IJIaH Ha 8
netaneii. CKOJIbKO JAeTalield B yac J0/HKHA Oblia H3rOTOBUTH OpUTaaa 1o TUiany?
7. Pemmte ypaBHeHue: X3 - 6x2 - 4x +24=0
Bapuanr 2
1. Ympoctute Boipakenune:((x +3)/(x-3) - x/(x+3)) : (x+1)/(x + 3)
2. Pemute cucreMy ypaBHCHHIA:
{X—-y=2
Xy =15
3. Pemute HepaBeHCTBO:  a)2Xx — 4,5 > 6x — 0,5(4x — 3) 0)x2+7x -18<0
4. Tloctpotite rpaduk GyHKIUU: y = - X2 +1. YKaKuTe , MpH KaKUX 3HAUCHUAX X QYHKITUSI
NPUHUMAET OTPULIATENIbHbIC 3HAUCHUS?
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5. B tpeyronsauke ABC croponst AB u BC paBHbl, a BHemHuil yron npu BepmnHe C paBeH
123 °. Hailigute BenuuunHy yria B.

6. 13 mynkta A B myHKT B, paccTossHMEe Mexay KOTOpbIMH 45 KM, Bblexas Benocureauct. Yepes 30
MHUHYT BCII€J] 32 HUM BBbI€XaJl BTOPOH BEJIIOCHUIIEAUCT, KOTOPBIA MpuUObUT B MyHKT B Ha 15 mMuHyT
panblie nepBoro. KakoBa CKOpOCTh MEPBOr0 BEJIOCUIIEANCTA, €CIM OHA HA 3KM/4 MEHbILE CKOPOCTH
BTOPOT0?

7. Pemute ypaBHeHHe: y2 -Xy2 +xy -y =0

Kpurepun oieHKM NHCbMEHHBIX KOHTPOJILHBIX PadoT y4yalmmxcsi no

MateMaTuke OTBET OLIEHUBAETCSI OTMETKOU «5», €CIU:

1) paGora BBITIOJIHEHA TIOJHOCTBIO;

2) B JIOTHYECKUX PACCYXKICHHUAX U 0OOCHOBAHUU PEUICHHUS HET MPOOEIIOB U ONIHOOK;

3) B pelICHUH HET MATEMATHYECKUX OLMIMOOK (BO3MOXHA OJ[Ha HETOYHOCTh, OIMCKA, KOTOpas He
SBIISIETCS CIIEICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUS Y4eOHOTO MaTrepuana).

OtMmeTKa «4» CTaBUTCS, €CIIN:

1) pabGoTa BBINOJIHEHA MTOJIHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHUS HEJJOCTATOYHBI (€CIIH YMCHHE
000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CIICUATBHBIM O0BEKTOM MPOBEPKH);

2) JOMYyIIEHBI OJJHA OIKNOKA UM €CTh J[BAa — TPY HEI0UYETA B BBIKIIAAKAX, PUCYHKAX, YePTEkKaxX WIH
rpadukax (€ciu 3TH BUIBI padOT HE SBISUIUCH CIIEHUATBHBIM 00BEKTOM IPOBEPKH ).

OtMeTka «3» CTaBUTCS, €CIIH:

1) nomyrieHo 6osiee 0IHOM OIMIMOKH WK O0JIee ABYX — TPEX HEJ0YETOB B BHIKJIAIKAX, YSPTEIKAX HIIH
rpadukax, HO yyanuiics oo6nagaet 00s3aTeIbHBIMI YMEHUSIMU 110 TPOBEPSIEMO TeMe.

OT1MeTKa «2» CTaBUTCS, €CIIH:

1) nmomylieHbI CYIIECTBCHHBIC OMIMOKH, TIOKA3aBIIKE, YTO yUAIHicsA He 00J1aaeT 00s3aTeIbHBIMU
YMEHMSIMH 110 IaHHOH TeMe B IIOJTHOM Mepe.

2) pabora mokasaja MMoJHOE OTCYTCTBHE Y YYaIIEerocs 00s3aTe/IbHbIX 3HAHUI U YMEHHUH 110
MIPOBEPSAEMON TEME WM 3HAYUTENbHAS YacTh Pa0OTHI BHIMOIHEHA HECAMOCTOSTENBHO.
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