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Padouas nporpamma no anredpe 7 - 9 kiaccel
no YMK I'.B. lopodeeBa (®I'OC O00)
IHosicHuTeNbHAA 3aNIMCKA

PabGouas nporpamMma yueGHOro npeamMera «Anredpa» coCTaBlIeHa Ha OCHOBE:!

- denepanbHOr0 TOCYIAPCTBEHHOTO O0pa30BaTENbHOrO CTaHAApTa OCHOBHOTO 00mIero obdpa3oBaHUs
(mpuka3z Muno6prayku PD ot «17» nexkabps 2010 romga Ne 1897) B neiicTByrommeit penakiuu;

- OcHoBHOI 00pa30BaTENBLHON MPOrpaMMbI OCHOBHOTO obtiero oopazoBanust MKOY «KopoBuHcKas
COIlly;

- MMHUU y4eOHOo-Meroamueckux koMruiekcoB (YMK) «Anredpa» nns 7 — 9 kmaccoB mon penakiueit '.B.
JHlopodeena

N3ydeHnne MmaTeMaTUKU B OCHOBHOMH IIKOJIE TOJDKHO OOECIIEUNTh:

OCO3HAHME 3HAYEHUSI MATEMAaTUKH B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

dopMupoBaHHE  HPEACTaBIEHMH O  COUMAIBHBIX,  KYJBTYpPHBIX U  HCTOPHYECKUX
(dakTOpax CTaHOBJICHUS MaTeMaTHUYECKON HayKH;

dopMupOBaHUE NPEACTABICHUH O MaTeMaTHKE KakK YacTH OOIEeYe0OBEeYECKON KYJbTYpBI,
YHUBEPCAJIbHOM S3bIKE HAyKH, II03BOJISAIOIIEM ONUCBHIBATH U U3Yy4aTh PEabHbIE IIPOLECCHI U SIBICHUS.

B pesynpraTe u3yueHUs MaTeMaTUKH OOy4aloLMecsl pPa3BUBAIOT JIOTMYECKOE U MaTeMaTH4yecKoe
MBIIJIEHHE, IOJNy4YaroT IPEACTABICHUE O MAaTEMaTUYECKHX MOJEIAX; OBJIAJEBAIOT MAaTEMaTH4ECKUMU
pacCyXIeHUsIMHU; ydyaTcsi IPUMEHATh MaTEMAaTHUUECKUE 3HAHUSA IPU pPEIIEHUU pa3jIMyHbIX 3a1ad U
OLICHUBATh TIOJYYECHHBIE DE3YJIbTaThl; OBJAJIEBAIOT YMEHUSMH pELICHUs Y4eOHBIX 3a7ay; pPa3BUBAIOT
MaTEMAaTUYECKYI0 UHTYHULUIO.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Anzebpa — OfMH U3 BaXXHEWIIMX KOMIIOHEHTOB MaTeMaTH4YECKOro oO0pa30BaHMs, HEOOXOIUMBIH
JUIs IPUOOPETEHUSI KOHKPETHBIX 3HAHUM U MPaKTUYECKH 3HAYUMBIX YMEHUM, HEOOXOTUMBIX JJIsl U3y4EHUs
reoMeTpun B 7-9 kimaccax, anreOpbl M Hadal MaremaTudeckoro aHaiusa B 10-11 kmaccax, a Takke
U3YyYEHUS CMEKHBIX AU CLIUILINH.

HpaKTI/IIICCKaH 3HAaYUMOCTb aJ'IFC6pBI COCTOUT B TOM, YTO HNPEAMECTOM €TI0 U3YUYCHHA SABJIAKOTCSHA
KOJIMYCCTBCHHBIC OTHOLMICHUA U TPOLUCCChI pCaJIbHOTO MU Pa, OTMCAHHBIC MATEMATUUICCKUMHU MOACIISIMU.

B kypce anreOpsl 7-9 kiaccoB MpencTaBieHbI CIEAYIOLIHE CoJep)KaTelbHble JTUHUM: «Yuciay,
«YpaBHEeHUsI U HepaBeHCTBa», «DyHkuum», «PemieHne TeKCTOBBIX 3anau», «CTaTUCTUKAa U TeopuUs
BEPOSTHOCTEW.

B pamkax yka3aHHBIX COIEpKATEIbHBIX JIMHANM PENIAIOTCA CIAEAYIOINE 3a0a4u:
- pa3BUTHUE MBIIUICHUS, IPEXK/IE Bcero (hopMUPOBaHKE a0CTPAKTHOTO MBIIILICHUS;

- q)OpMI/IpOBaHI/IG JIOTHYECKOIro U aJIrOPUTMHUYCCKOIO MBIIIJICHUA, a TaKKE€ TaKHX KadC€CTB
MBIIIJICHHUA, KaK CHUJIa 1 FI/I6KOCTL, KOHCTPYKTHUBHOCTb U KPUTHUYHOCTD;

- (QopmMupOBaHHE MaTEMaTHUYECKOrO CTWJIS MBIIUICHHS, BKJIIOYAIONIEr0 B ce0s MHIAYKIHUIO U
JEeNYKIHI0, 0000IIEeHHE M KOHKPETU3allUI0, aHalM3 M CUHTE3, KIacCU(UKAIUI M CHCTEMATHU3ALUIO,
abcTparupoBaHue U aHAJIOTHIO.



OIMUCAHUE MECTA YYEBHOI'O IIPEJIMETA B YYEBHOM I1IJIAHE

VYueOHblil peameT «Anredpa» BXOAUT B MpEIMETHYIO obnacTh «MaremaTtuka M MHGOpMaTHKay,
ABISICTCS 0053aTEIFHBIM /IS H3y4deHus B 7-9 kiaccax. B yueOHOM niaHe Ha €ro u3y4eHne OTBOTUTCS:

Kaacce Y4yeOublii mpeameT KoauvecTBo KouauyecrBo Hroro
HeJeJbHbIX YACOB | Y4eOHBbIX Hellelb
3a y4ueOHbI i
roa
7 xnacc Anrebpa 3 34 102
8 Kiacc Anrebpa 3 34 102
9 xiacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzauuu nporpaMmbl — 306 4acos.




IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O IIPEIMETA

(c yueToM nporpamMm, BKJIOYEHHBIX B CTPYKTYPY OCHOBHOI 00pa30BaTe/IbHOM NPOrpamMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHusl)

JIMUHOCTHBIE, METAIIPEIMETHBIE U IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O TPEJJIMETA

Nzyuyenne anreOpel oOecreyMBAET CIEAYIONIME pPE3yIbTaThl OCBOSHUS OCHOBHOW 00pa3oBaTebHON
NIPOrpaMMBI:

JUYHOCMHbLE.

1. TOTOBHOCTB M CHOCOOHOCTH OOYYAIOLIMXCS K CAMOPa3BUTHIO U CaMOOOPa30BaHHMIO HAa OCHOBE
MOTHBAIIMU K OOYYEHHIO U TTO3HAHHUIO; TOTOBHOCTh U CHOCOOHOCTH OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO
JanpHei el MHANBUAYAIbHOM TpaeKTOpUM 0O0pa3oBaHMsS Ha 0a3e OPUEHTHUPOBKH B MHUpe npodeccuil u
po¢ecCHOHATIBHBIX MPEANOYTEHUH, C yU€TOM YCTOWYMBBIX TO3HABATEIBHBIX HHTEPECOB.

2. C(l)OpMI/IpOBaHHOCTB OTBCTCTBCHHOI'O OTHOIICHUA K YUCHHUIO, YBAXHUTCIBHOI'O OTHOHICHHUA K
Tpyny.

3. ChopMUpPOBAHHOCTH 1IEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKd M OOIIECTBEHHON NPAaKTUKH, YYUTHIBAIOIIErO COIHMAIBbHOE, KYJIbTYpHOE, S3BIKOBOE,
JTYXOBHOE MHOI000pasne COBPEMEHHOI 0 MUPA.

4. Oco3HaHHOE, YBaKUTEIBHOE M J0OpOKENaTelbHOE OTHOLICHHE K JAPYroMy 4YeEJOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpe, I'PaKAaHCKON MO3UIMH. ['OTOBHOCTh U CHOCOOHOCTH
BCCTH AUaJIor ¢ APYIrMUMHU JIFOAbMH M JOCTHI'aTb B HEM B3aMMOIIOHHMAaHMHA (I/IIIGHTI/I(bI/IKaI_II/ISI cebsa Kak
MOJHONPABHOTO CyOBEKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYHMPOBAHHUIO 00pas3a mapTHepa IO IHAaJOry,
TOTOBHOCTh K KOHCTPYMPOBaHWIO o0pa3a JOMyCTUMBIX CIIOCOOOB  JUaiora, TOTOBHOCTh K
KOHCTPYMPOBAHHIO TIpOI[ecca TUAIora Kak KOHBEHIIMOHHPOBAHHS WHTEPECOB, MPOLEAYpP, TOTOBHOCTh U
CIIOCOOHOCTb K BEJIEHUIO IEPETOBOPOB).

5. OCBOEHHOCTh COLIMAJBHBIX HOPM, MPaBUJI MOBEAEHUS, pojiel U (GOopM COLMANBLHON >KU3HU B
rpymnmnax u cooOIiecTBax.

6. ChopMHUPOBAHHOCTH LIEHHOCTH 3I0POBOT0O M 0€30MacCHOr0 00pa3a >KU3HU.

7. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHHS 4€pe3 OCBOCHHE XY 0KECTBEHHOIO HACJIEOUs HapOJOB
Poccum u mupa, TBOpUECKOW JEATENBHOCTH ACTETMYECKOr'0 XapakTepa (CHOCOOHOCTh IOHHMMATh
Xy OXKECTBEHHbIE IIPOU3BENCHUSA; 3CTETUUECKOE, IMOLUOHAIBHO-IEHHOCTHOE BMJIEHUE OKpPYXKAlOLIETO
MHpA; CIOCOOHOCTh K 3MOLMOHAIbHO-IIEHHOCTHOMY OCBOEHHIO MMpa, CAMOBBIPAXKEHUIO U OpUEHTAIH B
XyZOXKECTBEHHOM M HPaBCTBEHHOM IIPOCTPAHCTBE KYJbTYpPbI; YBAXKEHHE K HCTOPUU KYyJBTypbl CBOErO
OteuecTBa, BHIPAKEHHOH B TOM 4YHCIE B IOHMMAaHUU KPAcOThl YeJIOBEKAa; MOTPEOHOCTh B OOIIEHUU C
XyJlO’)KECTBEHHBIMH ~ IPOM3BEACHUSAMH, C(HOPMUPOBAHHOCTh AKTMBHOTO OTHOIIEHMS K TPaJAULUAM
Xy/0&KECTBEHHOM KYJIbTYpPbl KaK CMBICJIOBOH, 3CTETUUECKON M JINYHOCTHO -3HAYUMOMN LIEHHOCTH).

8. CdopMHUpOBAaHHOCT, OCHOB JKOJOTHYECKOH KYyJIbTYpbl, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 2KOJIOTHYECKOTO MBIIIICHHUS.

Memanpeomemmuuie.



Me)lmpez[ METHBIC ITOHATHSHA

OOyuaromyecs YCOBEPIIEHCTBYIOT MPUOOPETEHHBIE HAa IEPBOM YpPOBHE HABBIKH PadoThl ¢
unpopmanueit u momomHAT wux. OHU cMoryT paboTath C TeKcTaMH, HpeoOpa3oBLIBATH U
UHTEPIPETUPOBATH COIEPIKAILYIOCS B HUX UH(OPMALIUIO, B TOM YHCIIE:

* CUCTEMAaTHU3UPOBATh, COMOCTAaBJsATh, AHAJIM3UPOBATh, 0000LUIATP U  HHTEPIPETUPOBATH
HH(OPMAIUIO, COAEPHKAILYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX 00BEKTAX;

* BBIJCJATh TJABHYI0 M M30BITOYHYI0 HMH(OPMAIMIO, BBIIOJIHATH CMBICJIOBOE CBEPTHIBAHHE
BBIJICIEHHBIX (DAKTOB, MBICIIEH; MPEACTaBIATh HHPOPMAIMIO B CXKATON CIIOBECHOW (opMme (B BUE IUIaHA
WM TE3UCOB) U B HATJISTHO-CUMBOJIMUYECKON (hopme (B Bue TaOIMIl, TpaUUECKUX CXEM U JHarpaMm, KapT
MOHATUN — KOHIIETITYa IbHBIX JHarpamMm, OIIOPHBIX KOHCIIEKTOB);

¢ 3aIlI0JIHATH U JOIIOJIHATH Ta6J'H/IIII)I, CXEMbI, JUarpaMmbl, TCKCTHI.

OOyuaromuecs NpuOOPeTYT ONBIT NPOEKTHOH AeATEeJBHOCTH Kak o0co0oil (opmbl yueOHOI
paboThl, CIOCOOCTBYIOIIEH BOCIMTAHUIO CAMOCTOSITEIIBHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIEHUIO MOTUBAaLUU U 3(PHEKTUBHOCTH yuyeOHOM IEsATENbHOCTH; B XOJE peaju3alud HCXOIHOI0
3aMbICJla Ha IPAKTUYECKOM YpOBHE OBJIJICIOT YMEHUEM BbIOMpATh a/leKBAaTHBIE CTOSIIIEH 3a/jaue CPEeACTBa,
IPUHUMATh DPELIEHMs, B TOM 4YMCI€ M B CHUTyalUsX HeonpenenéHHocTH. OHM IMOJIy4aT BO3MOKHOCTh
pa3BUTh CIOCOOHOCTb K pa3pabOTKE HECKOJBKMX BapHaHTOB pEUICHUM, K IOUCKY HECTaHJapTHbIX
pELIeHNH, TOMCKY M OCYIIECTBICHUIO Han0oJee MPUEMIIEMOro peIeHH .

B cootBerctBUM PI'OC OOO BBIIENAOTCA TPU IPYHIBl YHUBEPCATbHBIX Y4EOHBIX JEWCTBUMA:
pETyYJIATUBHBIE, 103HABATEIbHbIE, KOMMYHUKATUBHBIE.

Peryastusubie YV

1. VYMmeHue caMOCTOATENBHO OMNPEAENATh LEAH O00y4deHHs, CTaBUTb U (OPMYyIHMPOBATH HOBBIE
3a7aud B yueOe U MO3HABATEIBHON JEATEIFHOCTH, pa3BUBATh MOTHBBI U MHTEPECH CBOCH MTO3HABATEIHHOM
nestenbHOoCTH. OOYJaroIIuiicsl CMOXKET:

¢ AHAIM3WPOBATH CYIIECTBYIONIHME U TIJIAHUPOBATH OyIyIe 00pa3oBaTeIbHbIC PE3YIbTATHL;

® UACHTU(DUIIUPOBATH COOCTBEHHBIC TPOOIEMBI M ONIPEEISITh TJIABHYIO TTPOOIIEMY;

® BBUIBUIaTh BEPCUU PEIICHUS POOJIEMbI, GOPMYIHPOBATH THIIOTE3bI, TPEIBOCXUIIATH KOHSUHBIN
pe3yibTar;

® CTaBUTH IIeNIb [JEATENHHOCTH Ha OCHOBE OIPENeJIeHHOW MpoOJIeMbl M  CYIIECTBYIOIIHX
BO3MOXKHOCTEH;

e (hopMynupoBaTh yueOHBIE 3aJaUM KaK IIard JOCTHXKEHUS TTOCTaBICHHOH 1IeJIU AeSITeIbHOCTH;

e O00OCHOBBHIBATH IICJICBBIC OPHEHTHUPHI M IMPHOPHUTETHl CCHUIKAMH Ha IICHHOCTH, YKa3blBas M
00OCHOBBIBAS JIOTHYECKYIO MOCIEI0BATEILHOCTD LIAr0B.

2. YMeHHE CaMOCTOSITENIbHO TIJIAaHMPOBATh IYTH JOCTIDKGHHUS LleJiel, B TOM 4YHUCIe
albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Haubonee SGQPEKTHUBHBIE CIOCOOBI PpEIICHUS YYEOHBIX U
MO3HABATENLHBIX 3a/1a4. O0y4YarOmuUiCsi CMOXKET:

e ompenensiTh He0OX0JUMbIe AecTBUE(s]) B COOTBETCTBUU € Y4eOHOM U MMO3HaBaTENbHOW 3adaue
U COCTABJIATH aJlTOPUTM UX BBITIOJTHEHUS;

e 000CHOBBIBATH U OCYIIECTBIIATH BBIOOp Hanbosee 3PPEKTUBHBIX CITIOCOOOB pelieHUs YICOHBIX U
MIO03HABATENBHBIX 33]1aY;

® ONpEACNATH/HAXOIUTh, B TOM YHUCIIC M3 MPEAJIOKESHHBIX BApPHAHTOB, YCIOBHS U BBITIOJHEHUS
y4eOHOH ¥ MO3HABATEeIHbHOW 3a1a4H;

e BEHICTPAMBATh JKU3HEHHBIC TUIAHBI Ha KPAaTKOCPOUHOE Oymyiiee (3asiBISITh LEJIeBbIe OPUEHTHPHI,
CTaBUTHh AaJCKBaTHbIC MM 33Jauyd W MpelJiarath JCWCTBUSA, yKa3biBas W OOOCHOBBIBAS JIOTHMYECKYIO
MOCJIEIOBATEIbHOCT IIIATroB);

e BBIOMpATh W3 MPEIJIOKEHHBIX BAPHAHTOB M CAMOCTOSATENBHO MCKATh CPEICTBA/PEeCypChl s
peleHus 3a1a9u/JOCTHKSHHS TIEITH;



® COCTaBJIATH IIJIAH PELICHUs MPOOJIeMbl (BBIOJIHEHUS IPOEKTa, IPOBEAECHUS UCCIeI0BAHNUA);

® OmnpeAenATh NOTEHIMAIbHbBIC 3aTPYAHEHHUS IPU PElIeHUH yueOHOM 1 I03HaBaTeIbHOM 3a1aun U
HAXOJAUTb CPEJCTBA JJI UX YCTPAHEHMUS;

® ONHUCHIBATh CBOHM OMBIT, O0GOpPMIIAS €ro A Meperayd APYyruM JIIOJIM B BHJE TEXHOJIOTUU
pelIeHNs TPAKTUYECKUX 3a/1a4 ONpeJIeJIEHHOro Kiacca;

® I[UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHJIUBUYyaJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHuE€ COOTHOCUTb CBOU JEHCTBHS C IUIAHUPYEMBIMH pe3yJibTaTaMU, OCYLIECTBISATH
KOHTPOJIb CBOEH JIEATEIFHOCTH B TPOLIECCE OCTHIKEHUS pe3ysbTaTa, OMpeAessaTh CIOCoObl EeHCTBUI B
paMKax MPEATOKEHHBIX YCIOBMHA W TpeOOBaHHWM, KOPPEKTHPOBATH CBOM JIEHCTBHUS B COOTBETCTBUU C
U3MeHstoIIeics cutyarueit. O0yJaronmiicss CMOXeT:

e OIpenensiTh COBMECTHO C MEAAroroM M CBEpCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTaTOB U
KPUTEPUU OLIEHKU CBOEH yueOHOM NesTenbHOCTH;

® CHCTEMAaTHU3UpOBaTh (B TOM 4YHCIE BBIOMpPATh TNPHOPUTETHBIC) KPUTEPUU TMIIAHUPYEMBIX
pe3yJIbTaTOB U OLIEHKH CBOEH AESITEIbHOCTH;

e 0TOMpPaTh MHCTPYMEHTHI JUIsl OLICHUBAHUS CBOEH JesATeNbHOCTH, OCYIIECTBIISATH CAaMOKOHTPOJIb
CBOEH esATeNbHOCTH B PaMKax MPeJIJIOAKEHHBIX YCIOBHM U TpeOOBaHMIA;

® OIICHHWBATh CBOIO JIEATEIHFHOCTh, APTYMEHTHPYS MPHYUHBI JOCTHIKEHUS WIH OTCYTCTBHUS
IUIAHUPYEMOTO pe3yJIbTaTa;

® HAaXOAWTh JOCTATOYHBIE CpEJCTBA [UIS BBINOJHEHHMs Yy4eOHBIX NEHCTBUH B HM3MeHsoLIeHcs
CUTYallMy U/UIH IIPU OTCYTCTBHUHM IIJIAHUPYEMOI'O PE3YJIbTaTa;

e paboTas Mo CBOEMY IJIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO JEsTEIbHOCTh Ha OCHOBE aHAJIN3a
M3MEHEHUH CUTYyalluu JUIsl OJyYeHHUs 3aIIaHUPOBAHHBIX XapaKTePUCTUK MPOAYKTa/pe3yIbTaTa;

® YCTaHABIMBATbh CBA3b MEXKJY IOIYYEHHBIMH XapaKTepUCTUKAMU MIPOAYKTa U XapaKTePUCTUKAMU
mporecca JAEATeIbHOCTH W IO 3aBEPIICHUU JEATENbHOCTH IpeasiaraTh H3MEHEHHE XapaKTepHUCTUK
nporecca JUisl MOTY4YeHUs YIydIlIeHHbIX XapaKTepUCTHK POIYKTa;

® CBEPATb CBOM JICUCTBUSA C LIEBIO U, IPU HEOOXOAMMOCTH, UCIIPABIISITH OMIMOKH CaMOCT OSITENIBHO.

4. YMeHue OLleHHBATh NPABUIBHOCTD BBIIIOJIHEHUS y4eOHOM 3a1auu, COOCTBEHHBIE BO3MOXXHOCTH
ee pemreHns. OOyyaromuics CMOXET:

e OIpenensiTh KPUTEPUH MPaBUIbHOCTH (KOPPEKTHOCTH ) BBIMOIHEHHS Y4eOHOH 3a1auu;

e aHAIM3UpPOBaTh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIEIO HWHCTPYMEHTapus JJIs
BBINOJIHEHHS yueOHOI 3a1auu;

e CBOOOIHO MOJB30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMH OLIEHKH U CAMOOIICHKH, HCXOAS U3 HEIH
U UMEIOIMXCS CPEACTB, pa3nyas pe3yJbTaT U CIIOCOObI 1eH CTBU;

® OIICHMBATH NMPOAYKT CBOEH AEATEIbHOCTH 10 3aJaHHBIM H/MJIM CAMOCTOSATEIBHO O pPE/e/ICHHBIM
KPUTEPHUSIM B COOTBETCTBHUH C LIEIIBIO 1€ TEIILHOCTH;

e O00OCHOBBIBaTh JOCTH)KUMOCTb LI€IM BHIOpaHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOUX
BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (UKCHPOBATH M AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

5. Bnanenme ocHOBaMHM CaMOKOHTPOJIS, CAMOOIIEHKH, NPUHATHS PEIICHHH U OCYIIECTBIICHHS
OCO3HAaHHOI'0 BbIOOpa B yueOHOI 1 nmo3HaBaTenbHOW. OOyyaromuiicss CMOXeT:

e HaOmMOIaTh M AHAJIU3UPOBATh COOCTBEHHYIO y4eOHYIO M I103HABATEIbHYIO JEATENBHOCTh U
NEeSITEIbHOCTD APYTUX 00y4aIoLUUXcs B IPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCUTH pe€ajbHble U IUJIAHUPYEMbIE€ pE3yJbTaTbl HHAMBHAYyaJlbHONH 00pa3oBaTeabHON
NeATeIbHOCTH U JeJIaTh BHIBOJIBL;

® TPUHUMATH pEllIeHHE B y4eOHOW CUTyallMM U HECTH 32 HEr'0 OTBETCTBEHHOCTB;

® CaMOCTOSITENIbHO ONPEAENATh NMPUYUHBI CBOEr0 ycliexa WIM HEeycllexa W HaXOAMUTh CHOCOObI
BBIXOZIa U3 CUTYAI[MH HEYCIeXa;

® PpETPOCIEKTUBHO OMPEAEIATh, KaKhe JEHCTBUS MO PELICHUI0 y4eOHOM 3ajaud WM mapaMeTpsl
9TUX e CTBUN MPUBEIHU K MOJYYEHUIO UMEIOIIET0Cs MPOIyKTa Y4eOHOM NedaTenbHOCTH;

® JIeMOHCTPUPOBATH MPUEMBI PETYJALUU MCUXO(PU3NOIOITMUECKUX/ SMOIMOHAIBHBIX COCTOSHUMN
i poctikeHus d¢pdekta ycmokoeHus (YCTpaHEHUs HMOIHMOHAIBHOW HampsHKEeHHOCTH), 3¢ dekra
BOCCTaHOBJIEHUsI (OciabineHus TpPOsIBICHUH yTomiieHus), d¢ddexkra axTuBH3anuu  (MOBBILICHUS
NCUXO0(U3NOIOTHIECKON PEaKTUBHOCTH).



Tunosbie 3axa4u 10 GOPpMHPOBAHMIO PeryJIATHBHBIX AeiiCTBHIL:
Ha IJIAHUPOBAaHHUE;

Ha OPUEHTUPOBKY B CUTYallNH;

Ha POrHO3UPOBAHUE;

Ha LIeJIeNoaraHue;

Ha [IPUHATHE PELLCHUS;

Ha CaMOKOHTPOJIb.

IMo3naBaresibHble YY /I

6. VYmenuwe ompenensaTh TOHATHS, CO37aBaTh O0OOIICHMS, YCTaHAaBIWBAaTh AaHAJOTHH,
KJIacCU (PUIIMPOBATh, CAaMOCTOSITEIbHO BHIOMpPATh OCHOBAaHHWS W KPUTEpUU IJIs  KJaccH(UKAIUH,
yCTaHaBIMBATh MPUYMHHO-CJIEACTBEHHBIE CBS3U, CTPOHUTH JIOTMUECKOE PACCYXJCHHE, YMO3aKIIIOUCHHE
(MHIYKTHBHOE, IETyKTUBHOE, IO AHAIOTHH) U IeTaTh BRIBOABI. OOyUatomuics CMOXKET:

e 1oa0UpaTh CJIOBa, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, OIPEACISIONME €ro MNpPU3HAKH U
CBOMCTBA,;

® BBHICTPAMBATh JIOTMUECKYIO LIENOUYKY, COCTOSIIYIO0 M3 KIIFOYEBOI'0 CJIOBA M COMOJYMHEHHBIX EMY
CIIOB;

® BEBUICTATH OOIIMK MPH3HAK JBYX WM HECKOJIBKUX IPEJAMETOB WIHM SIBICHWH W OOBACHATH UX
CXOJICTBO;

e O00BENUHATH MPEAMETHl W SBIEHUS B TPYHIBl MO ONPEACICHHBIM MpPU3HAKAM, CPAaBHHUBATD,
KJ1accu PUIIMpoOBaTh U 0000MAaTh (DaKTHI U SIBJICHUS;

® BBIJCIATH SIBJICHHUE U3 O0IIET0 psiaa IPYTrHuX sIBJICHUN;

e OmpenensiTh OOCTOSTENbCTBA, KOTOPHIE MPEAIISCTBOBAIM BO3HHUKHOBEHHUIO CBSI3U MEXIY
SIBJICHUSIMH, U3 JTUX OOCTOSITEIHCTB BBIACIATH OMPEEISIONINE, CIOCOOHBIE OBITh MPUYUHOW TAHHOTO
SIBJICHUSI, BBISIBIISITH ITPUYUHBI M CIICJICTBYS SIBIICHUM;

® CTPOUTH paCCYXJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM M OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOWTH pacCyXJeHHUE Ha OCHOBE CPaBHEHHSI IIPEIMETOB U SIBJIICHHH, BBIICTSISI IPH ATOM 00IIHe
TIPU3HAKHY;

® y3Jarath MNOJYYEHHYIO HH(OpMAIIHIO, HHTEPIPETUPYS €€ B KOHTEKCTe pelaeMoi 3a1auH;

® CaMOCTOSITENILFHO YKa3blBaTh Ha HH(OPMAINIO, HYXKIAIIYIOCS B TPOBEPKE, Mpeasaratb u
MPUMEHSTH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(POpMAIINH;

e BepOaIM30BaTh SMOIMOHAIBHOE BIIEUYATICHNUE, OKa3aHHOE HA HETr0 HCTOYHHUKOM;

® OOBSCHATH SIBIICHUS, TIPOIECCHI, CBSI3U U OTHOIICHUS, BBISBISIEMBIC B XOJI€ IMO3HABATEIHHON U
UCCIIEZIOBATENHCKOM N1eATeIbHOCTH (IPUBOAUTH OOBSICHEHHE C H3MEHEHHEM (OpMBI IpercTaBlIeHUS;
OOBSICHATD, NETANMU3UPYSI UM 0000111ast; O0BSACHSTD C 3aIaHHOW TOYKH 3PEHUS);

e BLIIBJIATH U Ha3blBaTh MPUYUHBI COOBITHS, SBJIEHUS, B TOM 4KCI€ BO3MOXHbIE /Hamboiee
BEPOSITHBIC TPHYMUHBI, BO3MOXXHBIE TOCIEICTBHS 3aJaHHOW IMPHYUHBI, CAMOCTOSTEIBHO OCYIIECTBIIS S
MPUYUHHO-CJICICTBEHHBIN aHAJIN3,;

e JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHANM3a Pa3HBIX TOYEK 3PEHHS, MOATBEPKIATh BBHIBOJ
COOCTBEHHOM apryMeHTaIMel UM CAaMOCTOSITENILHO MOTy4EeHHBIMU JAHHBIMU.

7. YmeHue co3gaBaTth, MPUMEHSITh U MPEOOPA30BBIBATH 3HAKH M CHUMBOJIBI, MOJEIHA U CXEMBbI IS
peleHus: yueOHbIX U IO3HABATENbHbIX 3a7a4. O0yJaronumiicss CMOXeT:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEIMET U/UIIU SBJICHHUE,

® OMpenensaTh JIOTUYECKUE CBS3M MEXKIy IMpeAMeTaMu W/WIN SBICHHUSIMH, 0003HAYaTh JaHHBIC
JIOTHYECKHE CBSA3H C ITOMOIIBIO 3HAKOB B CXEME;

e Co3/1aBaTh a0CTPAKTHBII UM pealbHbIN 00pa3 MpeaMeTa u/uiH SBJICHUS;

® CTPOHTH MOJIENIL/CXeMY Ha OCHOBE YCIOBUH 3a7]a4M /W CIIOCO0a €€ PeIleHNUs;

e co3maBaTh BepOajbHBIC, BEIIECTBEHHbIE W WH(OPMAIMOHHBIE MOJAEIH C BBIACICHUEM
CYLIECTBEHHBIX XapaKTEepPUCTUK OOBEKTa JJIsl OIpEeNeNeHus: crocolda perieHus 3ajaud B COOTBETCTBUHU C
CUTYyalUew;

e 1peoOpa3oBbIBATh MOJAEIM C I€TbI0 BBIABICHUSA OOIIMX 3aKOHOB, OMPEACSAIOMMX JaHHYIO
MPEIMETHYIO 00J1aCTh;

® [EpEeBOJIUTH CJOXKHYIO IO COCTaBy (MHOTOAacHeKTHYI0) MH(GOpMAalLUI0 U3 TpaUuecKoro Hiu



(bopMann30BaHHOTO (CUMBOJIBHOI0) MPEACTABIEHHS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, JITOPUTM JACHCTBUSA, UCIPABISATh MJIM BOCCTAHABJIMBATH HEWU3BECTHBIN paHee
aJIrOPUTM Ha OCHOBE UMEIOLIETOCs 3HaHUs 00 00bEKTE, K KOTOPOMY IIPUMEHSIETCS aJIrOPUTM;

® CTPOMTH JOKA3aTENbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAIM3HPOBATh/pe(dIECKCUPOBATh ONBIT pPa3pabOTKU M pealu3alrd  y4eOHOro IPOECKTa,
UCCJIEZIOBaHUS (TEOPETHUECKOI0, SMIUPUYECKOr0) Ha OCHOBE MPEAJIOKEHHON NpoOJeMHONW CUTyalluH,
MIOCTaBJICHHOM 11€JIM U/WJIN 3a/IaHHbIX KPUTEPUEB OLIEHKU MPOAYKTa/pe3ybTara.

8. CwpbicnoBoe uteHne. OOyJaromuncs CMOXET:

® HaXOAMTb B TEKCTE TpeOyeMyIo HH(POPMAIIUIO (B COOTBETCTBUU C LENISIMU CBOCH JIEATEILHOCTH);

® OpUEHTUPOBATHCI B  COJAEPKAHMM  TEKCTa, IOHMMAaTh LEIOCTHBIM CMBICI  TEKCTa,
CTPYKTYpPHPOBATh TEKCT;

e yCTaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SBJICHUH, MTPOLIECCOB;

® DPE3IOMUPOBATH INIABHYIO UJIEI0 TEKCTA;

e 1peoOpazoBBIBaTh TEKCT, «IIEPEBOJS» €ro B JAPYIYI0 MOJAIBHOCTh, HHTEPIPETHPOBATH TEKCT
(XyZOXKECTBEHHBI M HEXYAOKECTBEHHbIM — y4eOHBIH, HAYYHO-TIONYJSAPHBIA, WH(POPMALMOHHBIA, TEKCT
non-fiction);

® KPUTUYECKU OLIEHUBAThH COJEPKaHUE U (HOpMY TEKCTa.

9. ®opMupoBaHME M pPa3BUTHE OHKOJIOTMUYECKOTO MBIIUIEHUS, yMEHHE MpPHUMEHSAThH €ro B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM, COIMAJIBbHOM TMpakTUKe M MNpo¢ecCHOHATbHON OpUEHTAINH.
OOyuaromuics CMOXET:

e OIpenensaTh CBOE OTHOIIEHUE K IPUPOIHOI cpere;

® AHAIM3UPOBATH BIUSHHUE YKOJIOTHYECKUX (PAKTOPOB HA Cpey OOUTAHUS )KUBBIX OPraHU3MOB;

® [IPOBOJUTH NPUYMHHBIA U BEPOSTHOCTHBIN aHAJIN3 HKOJIOTMYECKUX CUTYaLU;

® [IPOrHO3UPOBATh M3MEHEHHUs CUTYalluu MIpU CMEHE AeHCTBHS OAHOro (akTopa Ha JelcTBHE
apyroro ¢gakropa;

® pacnpoCTpPaHiATh HKOJOTMYECKHE 3HAHUS M YYaCTBOBATh B NPAKTUUYECKUX JleJlax IO 3aluTe
OKPY’KAIOILIEH CPeJIbl;

e BbIpaXkaTb CBOE OTHOIIEHHE K MPHUPOJIE 4Yepe3 PHUCYHKU, COUYMHEHMsS, MOJENH, MPOEKTHbIE
paboTHI

10. Pa3zBuTre MOTUBAIIMU K OBJAICHUIO KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS CIOBApE U Jpyrux

MMOMCKOBBIX cucTeM. OOyJaroIIMiiCs CMOXKET:

® OIpeAensiaTh HEOOXOAMMBIE KITHOUEBbIE ITOUCKOBBIE CJIOBA U 3aMPOCHI;
® OCYIIECTBJISATh B3aUMOJICHCTBUE C 3JICKTPOHHBIMHU TOMCKOBBIMHU CHCTEMaMU, CIIOBAPSMH;
e (opMHpOBATE MHOXKECTBEHHYIO BBEIOOPKY M3 MOMCKOBBIX HCTOUHUKOB JIJISI 00hEKTUBHU3AIHH
pe3yJIbTaTOB MOUCKA;
® COOTHOCHUTH IIOJIYYEHHBIE PE3YIIBTATHI [IOMCKA CO CBOEH AEATEIBHOCTHIO.

Tumosble 3ag1a4u M0 GOPMUPOBAHUIO TO3HABATEJIbHBIX JACHCTBUIL:
MPOEKTHI HA BBICTPANBAHUE CTPATETMH MTOUCKA PEIICHUS 3a]1ay;
3a7la4y Ha CEpUaLMIO, CPABHEHUE, OLICHUBAHUE;
IIPOBEJEHUE SMIIUPUUECKOIO UCCIIECAOBAHMS;
IIPOBENICHUE TEOPETUYECKOI O UCCIIEJOBAHUS;

® CMBICIIOBOE YTEHUE.
IIpoekTsI:

7 kiace

1. Pousb poccuiickux yu€HbIX B pa3BUTUU MaTeMaTukH. JI. Diinep.
2. Pemrenue nmornyeckux 3ajaad ¢ NOMOIIbIO rpagoB.
8 kiacc

1. Pousb poccuiickux yu€Hbix B pazButuu mareMatuku. A.H.Koamoropos.
2. Pa3znooOpa3HbIe CrIOCOOBI PEIeHUs KBaIPAaTHBIX YpaBHEHUH.
9 kJiace



1. Ywucna ®uboHayyu.
2. TIpocTbie U CI0XKHBIEC IPOI[CHTHI.
3. Kocmuueckas nporpamma u M.B.Kenapii.

@opMbl OpraHu3aluu y4eOHO-UCCIIEJ0BATENbCKON JEATENbHOCTH Ha YPOUHBIX 3aHATHSX MOT'YT OBITH
CIIEAYIOLIUMU:

® YpOK-HCCIIEOBaHHE, YPOK-IabopaToOpHsi, yPOK-TBOPUECKUI OTYET, YPOK HM300peTaTenbCcTBa, YPOK
«YIUBHUTEIBHOE PAIOM», YPOK — paccka3 00 Y4YEHBIX, YPOK — 3allUTa HCCIEHOBATEIbCKUX
MIPOEKTOB, YPOK — 3KCMHEPTU3a, YPOK «IIaTEeHT Ha OTKPBITHEY, YPOK OTKPHITHIX MBICIIEH;

e y4yeOHBIH DKCIEPUMEHT, KOTOPbIM IMO3BOJIIET OPraHM30BAThb OCBOEHHWE TaKUX 3JIEMEHTOB
HCCJIEZIOBATENbCKOM 1eATeIbHOCTH, KaK MJIAaHWPOBAaHUE U MTPOBEJIEHHE IKCIIEpUMEHTa, 00paboTKa 1
aHaJU3 ero pe3yJbTaToB;

e JIOMAalIHEe 3aJIaHue UCCIIEI0BATEILCKOT0 XapaKkTepa MOXKET coueTaTh B ce0e pa3HOOOpa3HbIe BUIbI,
MIPUYEM MO3BOJISIET IPOBECTH y4eOHOE HCCIIe0OBAaHUE, IOCTATOYHO IPOTSHXKEHHOE BO BPEMEHH.

KommyHnukaruBubie YY]{

11.  YMeHue oOpraHu3oBBIBaTh Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JAEATEIbHOCTh C
yYUTEIIEM U CBEPCTHHKaMH; paboTaThb MHIMBHUIYaJIbHO M B TpYIIeE: HaXOAUTH OOIlee pelieHue u
paspemiaTh KOH(IMKTHI Ha OCHOBE COIJIACOBAaHUS MO3UIMI M Yydera HHTEpecoB; (opMyaupoBaTh,
apryMeHTUPOBaTh U OTCTaUBaTh CBOE MHeHHE. OOyJaroLMiiCs CMOXKET:

— ONpEeNiITh BO3MOXKHbIE POJIM B COBMECTHOH J1€ATEIbHOCTH;

— UI'paTh ONPEJEICHHYIO POJb B COBMECTHOU J1€SITEIbHOCTH;

— TNPUHUMATh MO3ULUIO COOECEIHNKA, TOHUMAs O3UIIMIO IPYroro, pa3janyaTh B €0 peun: MHEHUE
(TOUKy 3peHus), TI0Ka3aTEINbCTBO (APryMEHTHI), (PaKThl; THIIOTE3bI, AKCHOMbI, TCOPHH,

— OmpenensTh CBOM JEHCTBUS W JEHCTBUS MapTHEpPa, KOTOpbIe CHOCOOCTBOBAU WM
MPENATCTBOBAIN NPOAYKTUBHOW KOMMYHHKAIUH;

— CTpOUTH MO3UTHUBHBIE OTHOIIEHUS B Mpoliecce yueOHON U MO3HAaBAaTEeIbHON A TEIbHOCTH;

— KOpPPEKTHO M apryMEHTUPOBAaHHO OTCTauBaThb CBOIO TOYKY 3pEHHUS, B JUCKYCCUU YMETb
BBIBUTAaTh KOHTPApPTyYMEHTHI, Mepedpa3upoBaTh CBOK MBICTH (BJIaJeHHE MEXaHU3MOM DKBHBAJICHTHBIX
3aMeH);

— KpPUTHYECKH OTHOCHTHCSI K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM MPU3HABATh OUIMOOYHOCTD
CBOET0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— Tpeasarath albTEPHATUBHOE pelIeHre B KOH(DIMKTHOU CUTYyaluu;

— BBIJENATH OONIYIO0 TOUKY 3pEHHS B IUCKYCCUU;

— JIOrOBapuBaThCs O MpaBUJaX U BOIpocax JJisl OOCYXAEHHS B COOTBETCTBUU C IOCTAaBJIEHHOM
nepen rpymnmon 3ajadei;

— OpraHu30BBIBATh yUeOHOE B3aMMOACHCTBHE B IpyIme (OmpeneisaTh o0mue Henu, pacupenessiTh
pOJIu, 10rOBapUBaThCA APYT C APYroM U T. 1.);

— YCTpaHATh B  paMKax  Juajora  paspblBBl B KOMMYHUKAllUM,  OOYCJIOBJICHHbIE
HEIIOHUMaHUEM/HENPUATUEM CO CTOPOHBI COOECEeTHNKA 3a/1a4uH, (POPMbI HJIM COJEpKaHUS 1uajiora.

12. YMeHHe OCO3HaHHO HCIOJB30BaTh pEYEBbIE CPEACTBA B COOTBETCTBUU C 3ajaueit
KOMMYHHKAIIMH 7151 BRIPAXKCHUS CBOUX YYBCTB, MBICJICH U MOTPEOHOCTEH /Ui IAaHUPOBAHUS M PETyJISIIUU
CBOCU JIESITENLHOCTH; BJIAJI€HUE YCTHOM M NMHUCBMEHHOW PEYbI0, MOHOJOTMYECKOW KOHTEKCTHOW PEUbIO.
OOyyaromuics CMOXET:

e OIpenensaTh 3a7a4y KOMMYHUKAUU U B COOTBETCTBUU C HE OTOMPATh peueBble CPEICTBA;

e 0oTOMpaTh M HCIONB30BAaTh PEUEBBIE CPEACTBA B MpPOIECCe KOMMYHHUKAIMU C APYTHMHU JIFOABMHU
(muarnor B mape, B MaJod I'pynme u T. 1.);

® MpPEACTaBIATh B YCTHOM WM MHUCbMEHHOW (opMe pa3BEpHYTHIH IUTaH COOCTBEHHOU
NesITeIbHOCTH;

e co0mroaTh HOPMBI MYOJMYHOW pedd, PEerIaMeHT B MOHOJIOTE U JUCKYCCHU B COOTBETCTBUH C
KOMMYHUKAaTUBHOM 3aaueii;

e BbICKa3bIBaTh U 00OCHOBBIBATh MHEHHE (CYXKJIEHHE) U 3alpallliBaTh MHEHHUE MapTHEpa B paMKax
JIIasora;

® [IPUHUMATh PELICHHE B XOJ€ IMAjIora U COrjacoBbIBaTh €ro ¢ COOECEAHUKOM;



® CO3/1aBaTb NHUCHMEHHBIE «KIUUIMPOBAHHBIC» W OPUTMHAIBHBIE TEKCTHl C HCIIOJIb30BAaHUEM
HEOOXOIMMBIX PEUEBBIX CPENICTB;

® UCIOJH30BaTh BepOabHBIC CpelcTBA (CPECTBA JIOTMYECKON CBSI3H) JIJISl BBIICICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYILICHUS;

® UCMOJB30BATh HeBepOasbHbIe CpeacTBa WIN HaTJISAHBIC MaTepUabl,
MIOJITOTOBJICHHBIE/ OTOOPAHHBIE IO PYKOBOJICTBOM YUHUTEIIS;

e JeNaTh OLCHOYHBIA BBIBOA O JOCTHKEHHH IICJIM KOMMYHHUKAIIMH HEMOCPEICTBEHHO IOCIe
3aBepIIeHUS] KOMMYHHKATHBHOT'O KOHTaKTa U 00OCHOBBIBATH €TO.

13. dopmupoBaHHe U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIb30BaHUS HHPOPMAITMOHHO -
KOMMYHUKAIMOHHBIX TexHoiorui (nanee — MKT). OOyyaromuiics cMOXeT:

® [[CJICHANIPABIICHHO WCKaTh W HCIOJIB30BaTh WH()OPMAIMOHHBIE PECYPCHI, HEOOXOIUMBIC IS
peleHus ya4eOHbBIX U IPaKTHYECKUX 3a/1a4 ¢ momoinsio cpencts UKT;

e BEIOMPATh, CTPOWTH W WCIOJIH30BATh AJEKBATHYIO HH(POPMAIMOHHYIO MOJENb IS Iepenadn
CBOMX MBICJIEH CpEJACTBAMH ECTECTBCHHBIX H (DOpPMalbHBIX SI3BIKOB B COOTBETCTBHH C YCIIOBUSIMU
KOMM yHUKAIIWH,

e BbHICTATh MH(GOPMAIMOHHBIN acHekT 3aJayd, ONepHUpOBaTh JaHHBIMHU, HUCIOJB30BAaTh MOEIb
peleHus 3a1a4u;

® UCIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM  (BKIIOYAas BBIOOpD  aJCKBATHBIX  3ajade
MHCTPYMEHTAJBHBIX MMPOrpaMMHO-aNIapaTHBIX CPECTB M CEPBUCOB) AN pelleHHus MH(GOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX Y4eOHBIX 3aJad, B TOM 4HCIE: BBIYMCICHUE, HAMHCAHWE IHCEM, COYMHEHUH,
JOKJIa/10B, pedepaToB, co3gaHue MPe3eHTALMM U JIp.;

® UCIOJH30BATh HHPOPMAIIHIO C YICTOM ITUYECKUX U TTPABOBBIX HOPM;

e co3/1aBaTh MH(OPMAIMOHHBIE PECypChl PAa3HOTO TUMA W IS Pa3HBIX ayJUTOpPUH, COOIIOAATH
WH(POPMAIMOHHYIO TUTUEHY U MTpaBHJia HH(OOPMAITMOHHONW 0€3011aCHOCTH.

Tunossblie 3a71a44 110 GOPMHUPOBAHUI0O KOMMYHUKATHUBHBIX JeCTBUI

e Ha y4eT ITO3UIIUU NapTHEepa,;
® Ha OpPraHM3AIMIO U OCYIIECTBICHUE COTPYIHINYECTBA;
e Ha mepeaady HHPOPMAIIMH U OTOOPAXKCHHUE TPESIMETHOTO COJICPIKAHMS,
® TPCHUHTY KOMMYHUKATUBHBIX HABHIKOB;
® POJEBBIC UTPHI.
npeomemuule:

1) bopMupoBaHne INpeacTaBIEHHH O MaTeMaTHKE KaKk O METOJE IO3HAHMS JIeHCTBUTEIBHOCTH,
MIO3BOJIAIOILEM OIUCBHIBATH U M3Y4aTh PEAJIBHBIE IPOLIECCHI U SIBIICHUS;

2) pa3BUTHE yMEHHH paboTaTh C y4eOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BJIEKAThH
HEOOXOAUMYI0 HH(OpMalMI0), TOYHO M TPaMOTHO BBIpaXKaTb CBOM MBICIM C IPUMEHEHUEM
MaTEMaTUYECKON TEpMHUHOJOIMH U CUMBOJIMKH, IPOBOAUTH KJacCHU(HUKALMHU, JOTMYEeCKHEe 0OOCHOBAHMS,
J0Ka3aTeJIbCTBA MATEMAaTHYECKUX YTBEPKICHUN;

3) pa3BUTHE TPEICTABICHUN O YUCIIEC U YHCIOBBIX CHCTEMaX OT HATypPaJIbHBIX JI0 J1EHCTBUTEIbHBIX
4HCeJl; OBJIAJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAJIBHBIX BBIYMCIICHU;

3) oByajiecHNEe TEOMETPHYECKHM S3bIKOM; Pa3BHTHE YMEHHs HCIIOJIB30BATh €ro JUIs ONUCAHUS
MPEIMETOB OKPYXKAlOIIero MHUpa; pa3BUTUE IMPOCTPAHCTBEHHBIX MPEJCTaBICHUN, H300pa3UTEIbHbIX
YMEHUH, HABBIKOB T'€OMETPUYECKUX IOCTPOEHUH;

4) popMHpPOBaHKE CUCTEMATUYECCKUX 3HAHUI O MJIOCKUX (UIYpax M MX CBOWCTBAaX, MPEACTABICHUI
O IPOCTEHIINX IMPOCTPAHCTBEHHBIX TElaX; Pa3BUTHE YMEHUN MOJECIUPOBAHUS pPEalbHbIX CUTYyallWi Ha
A3BIKE T€OMETPHUH, UCCIIEIOBAHUSA TIOCTPOCHHOM MOJIEIIU C UCII0JIb30BAHUEM T'€OMETPUUECKUX ITOHATHIH;

5) oBnazneHne MpoCTEHIIMMH crioco0aMM TMPEACTABJICHHUS M aHalin3a CTATHUCTHYECKUX JIaHHBIX;
(dbopMupoBaHuE MpeICTaBICHUI O CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pEAJIbHOM MHUpPE M O Pa3IMYHBIX
cnoco0ax WX HU3Y4YEHHs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJENAX; pa3BUTHE YMEHUH W3BJIEKATh
nH(pOopMaIUIO, TPECTaBICHHYI0 B Ta0JMIIaX, Ha AMAarpaMMmax, rpapukax, OnuCchIBaTh M aHAJIU3UPOBATH
MAaCCUBBI YHMCJIOBBIX JaHHBIX C MOMOIIBIO MOAXOMSAIUX CTATUCTHYECKUX XapPAKTEPUCTHK, HCIOJIB30BATh
ITIOHMMaHUE BEPOSITHOCTHBIX CBOKWCTB OKPYKAIOIIUX SIBJICHUM NPU NPUHATUN PEILICHUN;



6) pa3sBUTUC YMeHI/Iﬁ MNPUMCHATh U3YUYCHHLIC IMOHATUA, PE3YyJibTaTbl, MCTOJAbI JJIA PCIICHHA 3aaad
MPaKTHUYCCKOI'0 XapaKTCpa MU 3aJad H3 CMCKHBIX JHCHHUIIJIMH C HCIOJIb30BAHHEM IIpHU HCO6XOI[I/IMOCTI/I

CIIPpaBOYHbBIX MATCpHaIOB, KOMIIBIOTEPA,

pacuérax;

7) bopmupoBanue

UH(OPMALIMOHHON U

aJNTrOPUTMHUYECKOU

MOJIL30BaTLCSA OLIEHKOM M HpHKHZ[KOﬁ IIpru IMPAKTHYICCKUX

KyJbTYpbl;  (opMHUpOBaHUE

MIPEJCTABICHUS O KOMIIBIOTEpPE KaK YHHBEPCAJIbHOM YCTPOWCTBE 00pa0bOTKH WH(OpMAIUHU; PA3BHTHE
OCHOBHBIX HaBBIKOB M YMEHHI HCIIOJIb30BAHUS KOMITBIOTEPHBIX YCTPOMCTB;

8) dopmupoBanue ymeHui (hopManu3aluyd ¥ CTPYKTYPUPOBaHUS HH(DOpPMAIIMK, YMEHHUS BbIOUpAThH
croco0 MpeACcTaBIeHUs TaHHBIX B COOTBETCTBHH C IMOCTABJICHHOM 3a7jaueil — TaOIUIIbI, CXeMBbI, rpaduKH,
JUarpamMMBbl, C UCIOJIb30BAHUEM COOTBETCTBYIONIUX MPOT'PAMMHEBIX CPEJICTB 00PaOOTKY JTaHHBIX;

9) popMupoBaHHE HABHIKOB M YMEHHI 0€30MACHOTO M IEIeCO00Pa3HOro MOBEIECHUS MPH paboTe ¢
KOMIIBIOTEPHBIMH TIpOrpaMMaMu u B MIHTepHETe, yMeHHs COOJII01aTh HOPMbI HHPOPMAIIMOHHON THKU U

npasa.

BorinyckHuk HayuuTcs B 7-9 kiaccax
(1J151 MCII0JIB30BAHUS B NOBCEHEBHOM
JKU3HH U 00ecrievyeHnsi BO3MOKHOCTH
YCHEUIHOI0 MPOAOJIKEHUS
o0pa3zoBanus Ha 0230BOM YPOBHe)

BbINYCKHHK NOJYYUT BO3MOKHOCTH
Hay4YuThcs B 7-9 Kiaccax ajs
o0ecneyeHusi BO3MOKHOCTH
YCHEUIHOT0 MPOI0JIKEH U
oOpa3zoBaHus HA 0a30BOM U
YIJy0JdEéHHOM YPOBHSIX

JIeMEHThI TEOPHH
MHOZKECTB H
MaTeMaTH4ecKoi
JIOTMKH

-OnepupoBaTh Ha 6a30BOM YpOBHE '
HNOHATUSAMHU:  MHOXKECTBO,  3JIEMEHT
MHOXECTBA, MIOIMHOXKECTBO,
HPUHAJIEKHOCTD;

-3a/1aBaTh MHOXKECTBA IEPEUHUCICHUEM
UX 3JIEMEHTOB;

-HaXOJIUTh TepeceyeHre, o0beJUHEHNE,
OJIMHOXECTBO B MpoCTeHInX
CUTYyaIUsX;

-onepupoBaTh Ha 0a30BOM  ypOBHE
HNOHATUSAMU:  ONPENEIIEHUE, aKCHOMa,
TeopeMa, 10Ka3aTeIbCTBO;

IPUBOAMUTH MPUMEPHI U KOHTPIPUMEPHI
IS MO TBEPKHEHUS CBOUX
BBICKa3bIBAHUI

- Onepupoeamb NOHAMUAMU.
onpedeﬂenue, meopema, akcuoma,
MHOIHCECMBO, xapakmepucmuku
MHOJHCEecmead, JlemMerRm  MHoa#cecnea,
nycmoe, KOHe4YHoe u beckoneunoe
MHOJHCECMBO, I’lOdMHODfC@CWlGO,
I’lpuHa()Jle.?fCHOCl’nb, BKJII0OY€eHUe,
PABEHCME0 MHOJHCECME,

- u3o6pa9fcamb MHOIHCECmea u

OMHOWEHUE MHONCECME C NOMOWDBIO
Kpyeos Jiinepa;

- onpeoenamoy NPUHAONIEHCHOCb
9JleMeHma MHOM#Cecmasy, 00beOUHeHUI0 U
nepecevenuio MHOJNCEeCMS,

- 3a0a6amv MHONCECMBO C NOMOUBIO
nepeuucienuss J1eMeHmos, CJl0B8eCHO20
onucanusi;

- onepupoeams NOHAMUAMU.
8bICKA3bIBAHUE, UCMUHHOCTb u
JIOJICHOCTb  8BICKA3bLEBAHUSL, OMPUYAHUE
8bICKA3bIBAHULL, onepayuu Hao
BbICKA3LIGAHUSMU. U, UTU, He, YCIOBHbIE
BbICKA3bIBAHUS (UMNIUKAYUU),

- cmpoums 8bICKA3bIBAHUSL, OMPUYAHUS
BbICKA3bIBAHULL.

B noBceIHeBHOM KM3HU M NIPU U3YYE€HH

U IPYTUX NMpeIMeTOB:

L cmpoums
yMOS’ClKJZiOlleHMIZ Ha

yenodkKu
OCHoOe6e

- WCIOJIB30BATh rpadudeckoe
Ipe/iCTaBICHUE MHOXKECTB TUTST
OINMCaHUusA PCaJIbHBIX IpoueccoB u

UCNOJIb306AHUA npABUJL TOCUKU,

'3/1ech 1 J1anee — pacro3HaBaTh KOHKPETHBIE IPUMEpBI OGIIMX TIOHSTHIA 110 XapAKTEPHEIM PH3HAKAM, BEITONHSTE ASHCTBHIS
B COOTBETCTBHH C OINPE/EIICHUEM U TIPOCTEHIIMMI CBOWCTBAMH TIOHSATHH, KOHKPETU3UPOBATh MPUMepPaMu OOIIHNE TTOHSATHSL.
2 31eCh ¥ JaJIee — 3HATH ONPEICICHNE OHATHS, YMETh MOACHATH €0 CMBICI, yMETh HCIIOIb30BATh OHSTHE H €r0 CBONCTBA
IIPY IIPOBEIEHUH PACCYKIECHUH, JOKA3aTENbCTB, PELICHUH 3a/1a4.




SIBJICHUW, NPU PELICHHM 3aAad JIpPYTux
y4eOHBIX IPEIMETOB.

ucnoJjibzoeamsv MHoacecmeda, onepayuu ¢
MHOIHCECMBAMU, UX ZPQ(Z)MUQCKOQ
npe()cmaeﬂeﬂue 0N ONUCAHUs pealvbHblx
npoyeccoes u SA6IeHUL

Yucaa - OmnepupoBatb Ha 0a30BOM YypOBHE | - Onepuposamyo NOHAMUAMU.
MOHATUSIMU: HATypajbHOE YHCIIO, LENIOC | MHONCECMBO  HAMYPAIbHBIX — HUCel,
9UCIIO, OOBIKHOBEHHAS Ipo0b, | MHOJCECMBO YeNblX YUCEN, MHONCECHBO
JecATHYHAsT IpoO0b, CMENIaHHAsl NIPO0b, | PAYUOHATLHLIX Yucel, UPPAYUOHATbHOE
paroHaIbHOE YHCII0, apUPMETHICCKHNA | YUCo, K68aOpamHwiii KOpeHb,
KBaJIPATHBIA KOPCHB; MHOJHCECMBO  OelCMBUMENbHbIX  YUCEl,
-UCIIOJIb30BATh  CBOMCTBA YHUCEN U | 2eomMempuyecKkas uUHmMepnpemayusi
NpaBUiia JEHCTBHI TIPH BBIMOJIHEHUU | HAMYPANbHBIX, YEdblX, PAYUOHATbHBIX,
BBIUHCIICHU; 0elicmeumenbHblX Yucel,

-MCI0JIb30BATh TMPU3HAKK JICIUMOCTH Ha | - HOHUMAMb U  OOBACHAMb  CMbIC]
2, 5, 3, 9, 10 npu BBINOJHEHUU | HOUYUOHHOU 3ANUCU  HAMYPATLHO20
BBIUMCIICHUA W PEIICHUH HECIOXKHBIX | uucia;
3amay; - BLINONHAMb GLIYUCTIEHUS, 8 MOM YUCTe
- BBITIOJIHSITh OKpYTIIEHUE | ¢ UCNONb30BAHUEM NpUémMos
paIOHATBHBIX YHCENl B COOTBETCTBUU C | PAYUOHATIbHBIX GbIYUCICHUL,
paBUJIaMU; - 8LINOIHAMb OKPY2IeHUEe PAYUOHATLHBIX
-OIlEHMBATh 3HAYEHUE KBAAPATHOIO | Yucell ¢ 3A0AHHOU MOYHOCIbIO;
KOpPHA W3 TMOJOXHUTENbHOTO I1EJOT0 | -  CPpAHUBamsv  payuoHalbHble U
9HCIa; UppayuoHaibHble YUcia,
- pacmo3HaBaTh  palMOHAIBHBIE H | - NPEOCMAGIAMb PAYUOHATLHOE YUCTLO 8
UppaloHaJbHbIE YNCTIA; sude decamuinou opoou
- CpaBHHUBATh YUCIIA. - ynopsaoouueams 4ucid, 3anUcCaHHvle 8
sude  00ObIKHOBEHHOU U  OeCAMUYHOLU
opobu;
- maxomuth HOJI m HOK 4uucen m
WCIOJIb30BaTh MX MPH PEIICHUU 3a7aY.
B noBceiHeBHOI KU3HU M TPU U3YYE€HHUH PYTHX NPeIMETOB:
- OIICHWUBATh PE3YJbTATHl BBIYUCIICHUU | - NpUMEHAMb Npasuila NpubIUNCeHHbIX
IIPU PEIICHUU MPAKTUYCCKUX 33]1a4; BbIYUCTICHUL npu peutenuu
- BBINOJHATH CPaBHEHUE YHCEI B | NPAKMUYECKUX 3A0a4¥ U peueHuu 3a0ay
pEaNIbHBIX CUTYaLUsX; opyaux y4eOHbIX npeoMemos;
- COCTaBIIATh YUCIIOBBIE BBIPAXKCHUS TP | - GbINOIHAMb CPAGHEHUEe De3ybmamos
peIIeHUN TPAKTUYSCKUX 3a/ad U 331a4 | 6bIYUCACHUL npu peuienuu
U3 IPYruX Y4eOHBIX MPEIMETOB. NPAKMUYECKUX 3a0ad, 6 moM Hucie
NPUOTIUNCEHHBIX BbIYUCTEHULL,
- cocmasnamev U OYeHUusamv YUCI08ble
BbIPAHCEHUS] npu peutenuu
NPAKMUYECKUX 3a0a4 U 3a0ay u3 opyeux
VUEOHBIX NPeOMemos;
- 3anuceleams U OKpYIsAmMb YUCIOBbIE
3HQUeHUs  pealbHblX — BeIUHUH  C
UCNONIL30BAHUEM — PA3HBIX cucmem
usMepenusl.

ToxnecTBeHHBIE - BrinmonHsaTe HeCIoXHbIE | - Onepupogame NOHAMUAMU CMENEHU C

npeodpa3zoBaHus npeoOpa3oBaHusl  JUIS  BBIYUCICHUS | HAMYPAIbHLIM NOKA3AMeNeM, CMeneHu ¢
3HAUCHUH  YHUCIOBBIX  BBIPAKCHUH, | YenblM OMpuyamenbHblM nOKA3amenem,

COAEpXKAIINX CTEHNEHH C HaTypaJlbHbIM

[IOKa3aTeJIeM, CTEIEeHu C  LEIbIM
OTPHULIATEIBHBIM I1OKA3aTENEM;

- BBITIOJIHATH HECIIOKHBIE
npeoOpa3oBaHUsl I1EJBIX BBIPAKECHUN:
packpbIBaTh CKOOKH, MPUBOJIUTH

HO,Z[O6HI)IC cJiaracMabIcC,

- BbINOAHAMbL NPeoOdPA308aHUSL  YEabIX
8bIPAdCEHUU: 0elicmEUs ¢ 0OHOUNeHAMU
(cnooicenue, 6vluUmMAHUE, YMHONCEHUE),
oeticmeus ¢ MHO20UJIeHaAMU (CrodiceHue,
sbluUmMAaHUe, YMHONCEHUE),

- BBINOJIHAMb PA3NONCEHUE MHO20UNCHO8
HA MHOJCUMeENU OOHUM U3 CHOCODO08:




- U CIIOJIb30BATh (hopMyibL
COKpAILIEeHHOI'O0 YMHOXXEHHUs (KBajpar
CYMMBI, KBaJpaT pa3HOCTH, pPa3HOCTb
KBaJIpaToB) JUIsL YIPOILEHUS
BBIUMCIIEHUM 3HAYEHUU BBIPAKEHUH;

- BBITIOJHSATh HECJIOXKHbIE
npeodopa3oBaHus JIPpOOHO-TMHEHHBIX
BBIPAKEHU I u BBIPAKCHUU c
KBaJIPaTHBIMHU KOPHSIMH.

gvlHeceHue 3a CKOOKy, 2pynnuposxa,
ucnonvzoeanue @Gopmyn COKpaueHHo20
VMHOMCEeHUSL

- ewvloenamb  Keaopam
PA3HOCMU 0OHOYICHOB;

- packnaovieamev  Ha
K8AOpammblll MpEXUIEeH,
- 8bINOIHAMb npeobpazoeanus
BbIPAdNCEHU, COOePIAHCAWUX CMEeneHU ¢
yenvimu ompuyamenbHbIMU
noxkazamensimu, nepexooums om 3anucu
8 suode cmenenu c yenvim
ompuyamenbHblM  NOKasamenem - K
3anucu 6 suoe opoou,

- GLINOAHAMb NPeodpazo8anusi OpooOHO-
PAYUOHATLHBIX 8LIPAHCEHUIL:
COKpawenue opobell, npuseoenue
aneebpauveckux Opodbeu K obwemy
3HaMeHameno, ClOJCeHUe, YMHOMICeHue,
OeneHue aneebpauveckux opoobell,
6036e0eHue aneebpaudeckol 0poou 8
HAMypaisHy1o u yeayo ompuyamenbHyio
cmenemy;

- 8bINOIHAMb npeobpazo8anus
8bIPAJCEHUL, COOEPAHCAUUX KBAOPAMHDbLE
KODHU,

- gvloensimb  K8AOpam CyMMbul  UTU
PA3SHOCMU  O8YUNEHA 8 BbIPANCEHUSIX,
cooeparcawux Keaopamuvle KOPHU,

- 8bINOIHAMb npeobpazo8anus
BbIPANCEHUI, COOEPHCAUUX MOOYITb.

CYMMbl u

MHoOIMUCUmMeENU

B noBceqHeBHOI KM3HU U NIPH U3YYEHH

U APYruX NpeAMeTOB:

- TOHMMAaTh CMBIC] 3allUCH YHCla B
CTaHJapTHOM BHJE;
- omepupoBaTb Ha 0a30BOM ypOBHE

- BbLINOIHAMbL  NPeodpA308aHUs U
oelicmeusi ¢ 4uciamu, 3aNUCAHHBIMU 8
CMaHOapmHOM 8UOe;

MOHATHEM «CTaHJlapTHas 3aMuch | - 8bINOIHAMb npeobpazosanus
YHUCIay. aneebpauyeckux — GulpadceHutl npu
peweHuu  3a0ay  Opyeux  y4eOHvlx
npeomemos.
YpaBHeHuA U - OmnepupoBatb Ha 0a30BOM ypoBHE | - Onepuposams NOHAMUAMU: YPAGHEHUe,
HepaBeHCTBA HNOHATUSIMU:  PAaBEHCTBO,  YMCIOBOE | HEpPABeHCMEo, KOpeHb  YpPaBHeHUs,
paBEHCTBO, YpaBHEHHUE, KOPEHb | peuleHue Hepagencmed, pasHOCUTbHbIE
ypaBHEHMS,  pELIEeHUE  YpaBHEHUS, | ypasHenus,  obiacms  onpeoeneHus
YHUCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO, | ypasHeHus  (HepaseHcmed,  CUucmembl

pelIeHe HEPAaBEHCTBA;

- IPOBEPSITH CIPABEIJIUBOCTh YHCIIOBBIX
PaBEHCTB U HEPABEHCTB;

- pemaTh JIMHEWHBIE HEPaBEHCTBA U
HECJIOKHBIE HEPAaBEHCTBA, CBOJSIIUECS
K JIMHCHHBIM,

- pematb  CHUCTEMbl  HECIOXHBIX
JIMHENHBIX YPaBHEHHI, HEPABEHCTB;

- IPOBEPSTH, ABIISIETCS JIM TAHHOE YU CIIO
pelieHneM ypaBHEHHs! (HepaBeHCTBA);

- pemaTth KBaJApaTHbIE YpaBHEHUS IO
bopmyie KOpHeH KBaJIPaTHOT'O
YpaBHEHHUS;

VPABHEHU UIU HEPABEHCNE);

- pewiamv JUHElHble YPAGHEHUS U
VpaeHenus, ce00umMble K JIUHEUHbIM C
ROMOUBIO MooHcoecmeenHblX
npeobpasoeanull;

- peuiamsb K8aOpamHvle YpPaAGHEeHUs U
VpaeHeHusl, coouMble K K8AOPAMHBIM C

nOMOUBIO MOoACOeCmMBEeHHbIX
npeoobpazo8anuli;

- pewams OpoOOHO-IUHElIHbIEe YPABGHEHUSL,
- pewamu npocmetiuiue
UppayuoHaibHvle  YPAGHEeHUs  8uoa




- n300pakaTh pEUICHHS HEPABEHCTB H
UX CHCTEM Ha YUCJIOBOU IPSAMOM.

- pewamy ypasnenus euda X' =a ;

- pewams  ypasHeHus  Cnocobom
PA3N0ACEHUSI HA MHOJCUMENU U 3AMeHbl
nepemMeHHOU,

- UCNOJIL3068AMb MEMOO UHMEPBAN08 OISl
peuieHus yenvix u 0pobHo-
PAYUOHATLHBIX HEPABEHCMS,

- pewiamv JUHElHble YPAGHEHUS U
HepageHcmad ¢ napamempamu,

- pewiamv HeClOMNCHble K8aOpamHvle
VPABHeHUsL C Napamempom;

- pewiamv  HeClOMNHCHble  CUCTeMbl
JIUHEUHBIX YPABHEHUL C NAPaAMempamu;

- pewiamv HeClOJCHble YPAGHEHUs 8
Yenblx Yucuax.

B noBceqHEeBHOM KU3HU M IPU U3YYCHH

U IPYTUX NpeIMeTOB:

- COCTaBJIATH W peElIaTh JHMHEHHBIE
YpaBHEHMS IIpU  DPEIICHHM  3aj1ad,
BO3HUKAIOIMX B JAPYIHMX Yy4eOHBIX
npeaMeTax.

- cocmaegname U pewams JUHelHble U
Keaopammvle ypasHeHus, YPAaeHeHUs, K
HUM C800suUecs, CUCMeMbl JTUHEUHbIX
VpaeHenul, Hepagencme Npu peueHuu
3a0au Opyeux yueOHvIX npeomemos;

- BbINOJHAMbL OYEHKY NpasoOnoooous
pe3yIbmamos, noJy4aemuix npu
peuwlenuy  TUHeUHbIX U  K8AOPAMHbIX
ypasHeHuti U cucmem  JUHEUHbIX
VpaeHeHull U Hepagencme npu peuleHuu
3a0ay Opy2ux y4eOHuIX npeomMemos;

- 6b16upamb coomeemcemeyruue
YPAaBHEHUAL, HepaseHcmea uiu ux
cucmemabl ons cocmaenerus

mMamemamuyeckou Mooenu  3a0aHHOU
PeanvHol cumyayuu Ui NpuKiaoHou
3a0avu;

- yMmemb uHmMepnpemuposams
NOJYYEeHHbIl NpU peueHuu YpasHeHUs,
Hepagencmea Ui Cucmemsl pe3yivbmam
6 KOHmeKcme  3a0aHHOU  PealbHOU
cumyayuu Uiy NPUKIaOHoU 3a0adu.

DOyHKUMHU

- Haxonute 3HaueHue (QYHKUHMH 110
3aJJaHHOMY 3HAY€HHIO apryMEHTa;

- HaxoIuTh 3HAYEHUE aprymMeHTa II0
3aJlaHHOMY  3HauyeHHo (QYHKIUU B
HECJIO’KHBIX CUTYalUsX;

- ONpeneniTh MOJOXKEHHE TOYKH 1o e
KOOpJMHATaM, KOOPJMHATHI TOUKH I10 €&
I1OJIOK EHUIO Ha KOOPJINHATHOU
IJIOCKOCTH;

- mo rpaduKy HAXOAUTh 001acTh
OIpeNeseHUs, MHOXXECTBO 3HAUYEHUH,
HYJH byHKIMN, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHusl U yObIBaHUS, HauOoJbllEe
U HalMEHblIee 3HaYeHHs PYHKIIHH;

- CTPOUTH rpaduK JUHEHHON QyHKINU;

- TpOBEpATh, SBJIAETCS JIM JaHHbIHI

- Onepuposambo NOHAMUSAMU
DYHKYUOHAIbHASL 3a6UCUMOCTD,
@dynkyus, epagux dynkyuu, cnocoodwl
3a0anuss  QyHKyuu,  apeymeHm U
3Ha4eHue @yHryuu, obnacmo
onpeoenenuss U MHOICECMBO 3HAYEHULL
@yHKyuu, HyIU GYHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCMEA, MOHOMOHHOCHIb

@dynryuu, YEMHOCMb/HEYEMHOCb
dynkyuu;

- cmpoums  epaguku  IUHEUHOU,
K6aOpamuyuou  @QyHKyuil, 0OpaAmHOu

NPONOPYUOHATLHOCU, DYHKYUU 6UOA:

k
y=a+ml yz\/gvy:wv y=|X|’

- Ha npumepe K8aOpamuyHou QYHKyuu,
UCNOIb308AMb npeobpazoeanus




rpaguk rpaduKoM 3amaHHONW (QyHKIHH
(luHeMHON, KBaJIpaTUYHOW, OOpaTHON
IPOMOPIIHOHATIBHOCTH);

- ONpeAeNATh NPUOIKEHHBIC 3HAYCHUS
KOOpJIUHAT TOYKHU nepecedeHHUs
rpadukoB GyHKUUIH;

- omepupoBaTh Ha 0a30BOM ypOBHE
HOHATUSIMU [I0CJIE10BATENBHOCTD,
apupmeTrnieckas nporpeccus,
reoMeTprudecKas IIporpeccus;

- pematb 3aJayd Ha IIPOrPECCUH, B
KOTOPBIX OTBET MOXET OBITh IMOJIY4YeH
HEMOCPECTBEHHBIM  MoAcYéTOM  6e3
npuMeHeHUsT (GOpMYI.

epaguxa pynkyuu  y=f(x) onst
nocmpoeHus. epaghuxos @yHxyuti
y=af (kx+b)+c;

- cocmasnsaims  YpasHeHus NpAMou Nno
3A0AHHBIM YCIIOBUSAM: NPOX0OAULell uepes
0ge MOUKU c 3a0aHHbIMU
KOOpOUHAmMamu,  npoxoosawel  yepes
OAHHYI0 MOYKY U NAPAIENbHOU OAHHOLU
npAMOU;

- uccredosamsv QyHKYUio no e€ paghuxy;

- HAX00Uumb MHOMNCECMB0O 3HAYEHUL,
HYJIU, NPOMENCYMKU
3HAKONOCMOSAHCMEA, MOHOMOHHOCIU
K8AOpamu4HoU yHKyuu,

- onepupoeams NOHAMUAMU.:
nocned08ameibHOCHb,
apugmemuueckas npoepeccus,

2eomempuyeckast npocpeccusi;
- pewiams 3a0auu HA ApUPMemuyecKyro
U 2eoMempuyecKyo npozpeccuio.

B noBceaHeBHOM KM3HU U IPpH U3YICHHU

U IPYTUX MpeIMeTOB:

- HCIONb30BaTh TpauKu pearbHBIX
OpOIIECCOB M 3aBUCUMOCTEH  JJis
OIpeNeTICHHs] X CBOWCTB (HAMOOJIbINUE
Y HAaMMEHBIINE 3HAYCHHS, TPOMEKYTKH
BO3pacTaHusi W yObIBaHWS, O00JaCTH
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX
3HAYEHUH U T.IL.);

- HCIIOJIb30BaTh CBOMCTBA JIMHEHHOMN
¢byHKIME W ee rpaduK MPH PEHICHUU
3a/1a4 U3 IpYruXx y4eOHbIX MPEIMETOB.

- uamoCmpupoéamvs ¢ NOMOUBIO
epagura peanvHyio 3a8UCUMOCMb  ULU
npoyecc no ux Xapaxkmepucmukam,

- UCNOIB308aMb CBOUCMBA U epapuk
K8aOpamu4Ho @QYHKYuU npu peueHuu
3a0a4 uz opyaux y4eOHvIX npeomemos.

Crarucruka u
Teopus
BEpPOATHOCTEH

- HNmerts IIPENCTABJICHUE 0
CTATUCTUYECKUX XapakTepHUCTHKAX,
BEPOSTHOCTH  CIIy4allHOTO  COOBITHS,

KOMOWHATOPHBIX 3aJa4ax;

- pemaTh NpocTeline KOMOMHATOPHbIE
3a/1a4u METOJIOM IIPSIMOTO U
OpraHM30BaHHOrO 1epedopa;

- IPEJCTaBIATh JaHHbIC B BUAE TAaONHII,
nuarpamm, rpauKoB;
- YUTATh
IPEACTABICHHYIO B
uarpamMmsl, rpauka;
- OIlpeNeNsiTh
CTaTUCTUYECKHE
YHUCIIOBBIX HA0OPOB;

- OIICHUBATh BEPOSTHOCTH COOBITHS B
MPOCTEUIINX CIyYasx;

- UIMEThb IpPEJCTaBJICHUE O POJIM 3aKOHa
OOJBIINX YUCEN B MACCOBBIX SIBIICHUSX.

uHdOpMaIuIo,
BUJIE TaOJHUIIBI,

OCHOBHBIC
XapaKTCPUCTUKU

- Onepuposamy
cmoabyamele U Kpyeosvle OUASPAMMDYL,
maobauybl OAHHbIX, cpeoHee
apugmemuueckoe, Meouaua,
Hauboabuee U HauMeHbuiee 3HAYEHUS
8b100PKU, PA3MAX 8bIOOPKU, OUCNEPCUs U
cmaHoapmHoe OMmKIOHeHue, CAY4aliHas
UBMEHYUBOCb,

- u3gnexams
npeocmaesieHuyo 8
ouazpammax, epaguxax;

NOHAMUAMU.

ungpopmayuro,
mabauyax, Ha

- cocmagiams - mabauysl, CMPOUmsb
ouazpammvl U epaguku HA OCHOGe
OaHHbIX;

- onepuposams HOHAMUSAMU:

Gaxmopuan yucna, nepecmaHosKu U
couemanus, mpeyeonvhuk Ilackans;

- NpuMeHAmb NPABUNO NPOU3EEOEHUS
npu peueHuu KOMOUHAMOPHBIX 3a0ay,

- onepuposams NOHAMUAMU. CIYYAUHBIU
onvlm, CAyYalHbIll 8bIOOD, UCHBIMAHUE,

aleMeHmapHoe  cayyauHoe — coovimue
(ucxo0), Kiaccuyeckoe oOnpeoeneHue
BEPOSIMHOCIU  CIYHAUHO20 — CObbIMUS,

onepayuy Hao CIY4atuHbLIMU COOBIMUAMU,




- mpeocmasgnamv  uHopmayuro - ¢
noMOWbI0 Kpy208 Junepa,

- pemath 3aJa4yd  Ha BBIYUCICHUE
BEPOSATHOCTA C MOJCYETOM KOJIMYECTBA
BAapHAHTOB C MOMOIIBI0 KOMOMHATOPHKH.

B noBce1HeBHOM KM3HU M NIPH U3Y4YEHH

U APYIHX NPeIMeTOB:

- OOC€HUBAThb KOJIMYECTBO BO3MOXHbIX
BapHAaHTOB METOAOM Tiepedopa;

-  WMETh TPEICTAaBJICHHE O pOJIU
IMPaKTUYCCKU JOCTOBCPHBIX n
MaJIOBEPOSITHBIX COOBITHIA;

- CpaBHUBATH
CTaTUCTHYECKHE

OCHOBHBIC
XapaKTEPUCTUKH,
MOJIyYEHHbIE B NPOLECCE PELICHUS
MPUKJIATHON 3a/1a4M, W3YyYECHUS
peanbHOro SIBJICHUS;

- OIEHMBATh BEPOSITHOCTb pEAJIbHBIX
COOBITMH MW SBJIEHHH B HECIO0KHBIX
CUTYyalUsIX.

- uU3eNeKamv, UHMEPNPemuposams u
npeobpaszoevleanv ungpopmayuio,
npeocmasieHHyry 6  mabauyax, Ha

ouazpammax, epagurax, ompaxrcaouyio
C80UCMBA U XaAPAKMEPUCMUKU PeabHbIX
npoyeccos u sA8NeHUll;

- onpeoensims cmamucmuyeckue
Xapaxkmepucmuxu 8b100pOK no
mabauyam, ouazpammam, epaguxam,
8bLINOIHAMb CPABHEHUe 8 3ABUCUMOCTU
om yenu peweHus 3a0a4u,

- OIICHWBATh BEPOSTHOCTh pPEaTHHBIX
COOBITHI U SIBJICHHIA.

TexcToBBIE 3a7a4H

- Pemare HecnoxHbie
3a1aud = pa3HBIX  THIIOB
apudmMernueckue e CcTBUS;
- CTPOUTh MOJENb YCJOBHs 3aaadu (B
BUJe TaONHIIBI, CXEMbI, PUCYHKA WU
YpaBHEHHs), B KOTOPOW JTaHbl 3HAYCHHS
IBYX W3 TpEX  B3aMMOCBSI3aHHBIX
BEJIMYMH, C IIeIbI0 TOUCKA PEIICHUS
3a/1a4u;

- OCYIIECTBJIATH  CIIOCOO  TOWCKA
pelIeHus 3a/ayu, B KOTOpOM
paccyxJieHue CTPOUTCS OT YCJOBHS K
TpeOOBaHWIO WM OT TpeOOBaHUS K
YCIIOBHIO;

- COCTaBJIATH IUIaH PEUICHUS 3a/1auu;

- BBIJICJISITH 3TAIlbl PEIICHUS 3aa4H;

- HHTEPIPETUPOBATH BBIYUCIUTEIbHBIC
pe3ynbTaThl B 3aJauye, MCCIEN0BaTh
MOJIyYEeHHOE PellleHue 3a4auu;

- 3HaTh pasJInyhe CKOPOCTel OOBEKTa B
CTOsuEl BOJAE, MPOTHB TEUCHHUS H II0
TEUCHUIO PEKH;

- pemaTh 3aJa4d Ha HAXOXJACHUE YaCTH
YHUCJIa U YK CIIA TIO €r0 YacTH;

- pewmiath 3aJavyM pa3HBIX TUIIOB (Ha
paboTy, Ha TOKYIKH, Ha JBHXKCHHE),
CBSI3BIBAIOIIIUX TpH BEIIMYHHBI,
BBIICJIATh DTUBEJIMYUHBI U OTHOIICHUS
MEXITy HUMU;

- HAXOJIUTh MPOIEHT OT YKCIIa, YUCIIO 11O
MPOLIEHTY oT HEro, HAXOJUTh
MPOLEHTHOE CHUKEHHE WJIH MPOIIEHTHOE
MOBBIILIEHU € BETMYNHBI,

- pemiaTh HECJOXKHBIE JIOTUYECKHE
3a/1a4d METOJIOM PACCYKICHUH.

CIOJKCTHBIC
Ha BCC

- Pewams npocmuie u cnooxxcuvie 3aoauu
PA3HLIX  MUnos, a makdxce 3a0ayu
NOBbIUEHHOU MPYOHOCTU;

- UCNOb3068amMb  paAsHble  KpAmKue
3anucu Kaxk mMooenu meKCmos CJLONCHbIX
3a0ay 01l  NOCMPOEHUsi NOUCKOBOU
cxembl U peulenus 3a0a4;

- pasiuyams Mooeib MeKCma u mMooeisb
peuienus 3a0ayu, KOHCMPYUposamsv K
O00HOU MOOeNU peuleHUss HeCl0HCHOU
3a0ayu pazHvle MOOeaU meKCma 3a0ayu,
- 3Hamb U npumensams o0ba cnocoda
noucka pewenus 3a0ay (om mpeoosanus
K ycnosuro u  Om  YCI08Us K
mpebo8anuio),

- MoOenuposams  paccydcoeHus npu
noucke peweHus 3a0ay ¢ NOMOWbIO
epagh-cxemol;

- @bloeIAMb 2Mansl peuileHus 3a0auu u
cooepaicanue Kaxcoozo dmanad,

- Yymemb  6bIOUpAMb  ONMUMATLHDILL
Memoo peweHus 3a0a4u U 0CO3HABAMDb
6vl00p  Memooda,  paccMampueéams
pasauunvie Memoovl, HAX00UMsb pa3Hvle
peulenus 3a0ayu, eciu 03MONCHO;

- aHanuzuposamv  3ampyOHeHUus npu
peuienuu 3a0ay;

- BbINOIHAMD pasnuyHble
npeobpazoseanus npeOsI0HCEeHHOU
3a0ayu, KOHCMPYUpo8ams Hogble 3a0ayu
U3 OAHHOLL, 8 MOM YUCTe 0OpamHble;

- UHMepNpemupo8ams BbIYUCIUMENbHbIE
pe3yibmamsl 6 3aoave, UCCIe008aMb
noJyueHHoe peulenue 3a0adu;

- aHAIU3UPOBAMb  BCEBO3MOIICHbIE
cumyayuu  83auUMHO20  PACNOJIONCEHUs
08yX 00beKmo8 U  UBMEHEeHUe  UxX




xapakmepucmuxk — npu  COBMECHHOM
08UNCEHUU (ckopocmp, epems,
paccmosinue) npu peweHuu 3a0a4  Ha
0sudiceHue 08yxX 00bEeKmMo8 KaKk 6 0OHOM,

mak u 68 npomueonoloNCHbLX
Hanpaeiernusix,
- uccnedosamo B8CEBO3MOIHCHbLE

cumyayuu npu pewleHuu 3a0ai  Ha
0gudiCeHUe Nno peke, paccmampueams
pasmvie cucmemvl OMmcuéma,

- pewiams pazHoobOpasHvle 3a0ayu «HA
uacmuy,

- pewamsv U 0OOCHOBBIBAMb  CBOE
peuieHue 3a0au (8b10€ensmb
MamemamuyecKyo 0CHO8Y) Ha

Haxoxcoenue 4acmu 4ucia u 4ucia no
€20 yacmu Ha OCHO8e KOHKPEMHO20
cmuleana 0poou,

- oco3nasamo u 00vACHAMD
UOEHMUYHOCMb 3a0a4 PA3HLIX MUNOS,
CBA3LIBAIOWUX — MPU  BeIUUUHbl  (Ha

pabomy, Ha NOKYNKU, HA OB8UdNCEHUE).
6b10eIMb IMU BEIUYUHBL U OMHOUEHUS.
MeNCOy  HUMU, NPUMEHSMb UX npu
peuwtenuu  3a0ay,  KOHCMPYUPOBAMb
cobcmeennvie 3a0a4 YKA3AHHbIX MUNOG;

e1a0emsb  OCHOBHbIMU — MemoOamu
peuwienus 3a0ay HA CcMecu, CHIAsbl,
KOHYEeHmMpayuu,

- pewams 3a0a4u HA NPOYEHMbL, 8 MOM
yucrne, CROJICHbIE npoyenmol c
obocHOBaHUeM, — UCNOAb3YS — pPA3HbIE
cnocoovl;

- pewams J02uveckue 3a0ayu pasHbIMu
cnocobamu, 6 mMom yucie, ¢ 08YMs
onokamu u ¢ mpems 610Kamu OAHHBIX C
nomouvio maobauy,

- pewiams 3a0a4u N0 KOMOUHAMOPUKE U
meopuu  6eposimHOCmell  HAd  OCHOGe
UCNONIL30BAHUSL U3YYEHHBIX MEMO008 U
000CHO8bIBAMb peuieHue;

pewams  HeClodCHble  3a0a4u
Mamemamuyeckol Cmamucmuke,

no

- 081a0emb  OCHOGHLIMU  MemoOaMu
peuieHus CHOIHCEMHBIX 3a0au:
apugpmemuueckui, aneebpauyeckuil,

nepebop 6apuanmos, 2eomempuiecKull,
epaguueckuti, npUMeHsAMb UX 8 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceIHeBHOM KM3HU M NIPU U3YYE€HHU

U IPYTUX NMpeIMeTOB:

BBIIBUTaTh THUIIOTE3bl O BO3MOYKHBIX
IOpPEAENbHbIX 3HAYEHUSAX MCKOMBIX B
3a/1aye BEIMYUH (IeTaTh NPUKUAKY).

- ewbloensimb Npu  peuwleHuu  3a0ad
Xapakxmepucmuku paccmampueaemon 6
3a0awe  cumyayuu, OmMIUYHble  Om
PeanbHbIX (me, om KOMOpbIX
abcmpazuposanucs), KOHCMpyuposams
HOBble cumyayuu ¢ Y4émom Imux
Xapakmepucmuk, 6 4YacmHOCmU, npu




peuwtenuy  3a0a4 Ha  KOHYeHmpayuu,
yuumuleams NJIOMHOCMb 6eUiecmed,

- pewiams U KOHCMPYUpO8ams 3a0adu Ha
OCHOG6e  DACCMOMPEHUS  PealbHblX
cumyayuti, 8 KOmMopwix He mpebyemcs
TMOYHBIU GLIYUCTUMETbHBIU Pe3YIbmam,

- pewiams 3a0auu Ha OBUNCEHUE NO peKe,

paccmampueas — pasHvle cucmemul
omcuema.
HUcTtopus - OnuchIBaTh OTIENbHBIC BBIJAOLINECS | - Xapaxkmepuzosambo 8K1A0
MaTeMaTUKHU pe3yibTaThl, IMOJIYYEHHbIE B  XOHAE | 8blOAIOWUXCS MamemamuKkos 8
pa3BUTHSI MATEMATHUKU KaK HAYKU; paseumue  MamemMamuky U UHbIX
- 3HAaThb TMpPUMEpPhl MATEMATUYECKUX | HAYUHBLIX obaacmell,
OTKPBITUH M HUX aBTOPOB, B CBSA3U C | - HNOHUMAMb pPOdb MAMEMAMUKU 8
OTE€YECTBEHHON U BCEMUPHON UCTOpUEN; | pazsumuu Poccuu.
- TIOHUMaTh pOJIb MATEeMAaTHKHd B
pa3zsutuu Poccum.
MeToabl - BpiOupate mnoaxoasmmii M3ydeHHBIH | -  Mcnoav3ys  u3yueHmHvle  Memoobl,
MaTeMaTUKHU METOJI JIJIs1 PEIICHUU M3YYEHHBIX THUIIOB | NPOBOOUMb 00Ka3amenbCcmeo,

MaT€MaTH4YCCKUX 3aJ1a4,
- IPUBOAUTDL IMMIPUMEPLI MATCMATHYCCKHUX

BblNOJIHANMb ONPOBEPIHCERUE,
- 8bl6updl’nb U3y4€HHble Memoobl U UX

3aKOHOMEPHOCTEH B OKpYXKarollel | komounayuu 015 peuieHus
JCUCTBUTEILHOCTH M TPOM3BEACHUSIX | MAMeMamuieckux 3a0ay;
UCKYCCTBA. - UCNOMbL306AMb  MameMamuieckue

3HAHUSA 0Nl ONUCAHUSL 3AKOHOMEPHOCTeEl
8 OoKpydfcarouel 0eticmeumeaibHOCmuy U
npOU3BEOeHUSAX UCKYCCMEA,

- npumMeHsAms npocmeuuiue
npocpamMMmuble cpeocmed U 2JIeKmpOHHO -
KOMMYHUKAYUOHHbIE — CUCEMbl  Npu

peuteHuu mamemamudeCcKux 3a0ay.

COIEPKAHUE YYEBHOI'O ITIPEJMETA

DJIeMEeHThI TEOPUH MHOKECTB U MATEeMATHYeCKOM JTOTHKHU

Cornacao ®I'OC ocHoBHOro 0011ero 00pa3oBaHusl B Kypc MaTeMaTHKHU BBEAEH paszzaen «Jlorukay,
KOTOPBII HE MPEIoJaraeT JOMOJHUTEIbHBIX YAaCOB HAa M3yYEHUM M BCTPAUBAETCA B PA3JIUYHbIE TEMbI
KYpPCOB MAaTEMATHKHU U NIPEIBAPSIETCS] O3HAKOMJIIEHUEM C 3JIEMEHTAMH TEOPUU MHOKECTB.

MHoOkecTBAa M OTHOLIEHUSI MEK1Y HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCME0 MHOJCeCmea, 3SIEMEHT MHOXKECTBA, nycmoe,
KOHeyHoe, Oeckoneunoe Mmuodcecmeo. IlomMuHoxkecTBO. OTHOILIEHWE NPHUHAMICKHOCTH, BKIFOUYCHHUS,
paBeHCTBAa. DJEMEHTbl MHOXKECTBA, CIOCOOBI 3aJaHMsI MHOMXKECTB, pPACHO3HABAHUE NOOMHONCECME U
9NEeMEHMO8 NOOMHOICECTNE C UCNOIb308AHUEM KPY208 Diliepa.

Onepauuu HaJx MHOKEeCTBAMU

[lepeceyenne U OOBEOTUHEHHE MHOXECTB. PazHOcmb MHOJCECMS, OONOJHEeHUe MHOMCeCmed .
Hnmepnpemayus onepayuti HA0 MHOIHCECMBAMU C NOMOWBIO KpY208 Diliepa.

DJIeMEeHTHbI JTOTHKHU

Onpenenenue. YTBepxkaeHus. AKcHoMbl U TeopeMbl. JlokazatenbcTBo. Jloka3aTenbcTBO OT
npotuBHOro. Teopema, oOpaTHas nanHoii. [Ipumep u KoHTpIIpUMED.

Bricka3biBaHus

HcTtuHHOCTh M JIOXKHOCTH BBICKa3biBaHUs. CnooicHble u npocmule 8vickazviéanus. Onepayuu HAO
8bICKA3bIGAHUAMU C UCNOAb308AHUEM JIO2UYECKUX CBA30K: U, uau, He. YcinoeHvle 6vlcKkazvlanus
(umnauxkayuu).

Yucaa

PanmoHnajabHbIE UKcIa




MHoxecTBO  palMOHaNbHBIX uncen. CpaBHeEHHE palMOHANbHBIX uucen. [JleiictBus ¢
palMoOHAILHBIMU YUCIaMHU. [Ipedcmasinenue payuoHaibHo20 Yucia 0ecamuidHou 0poovio.

HppauuonanabHble Yuca

[lonsTne wuppannoHanbHOrO 4wnciaa. Pacno3HaBaHue HppalUMOHAIBHBIX 4Hcell. [Ipumepsr

Jl0Ka3aTeslbecTB B anredpe. MppaiuoHaabHOCTh uuciIa \E . IIpumenenune B reomerpuu. Cpasnenue
uppayuonanbHelx yuceir. Muoscecmeo oelicmeumenshvix yucel.

ToxnecTBeHHBIE TPe0OpPa3oBaHNS

YuciaoBble 1 OyKBEHHbIC BbIPAKeHUS

Boipacxxenne ¢ mnepemeHHoOM. 3HaueHue BbIpakeHus. llojcTaHoBKa BBIpaXXKEHUW BMECTO
nepeMeHHBIX.

[esble BbIpakeHUs1

Crenenb ¢ HaTypaJbHBIM IOKa3aTeneM u e€ cBoiicTBa. [IpeoOpa3oBanus BeIpakeHUH, COIEpkKALIIX
CTEIICHU C HaTypaJIbHBIM MTOKa3aTeIeM.

OpnHousieH, MHOrOwIeH. J[eMcTBUS ¢ OAHOUYJIEHAMH M MHOTOWIEHaMH (CIOXEHUE, BBIYUTAHUE,
yMHO)KeHHe). Dopmylibl COKpanEHHOr0 YMHOXKEHHUS: Pa3HOCTh KBAJpPaTOB, KBAAPAaT CyMMbl U Pa3HOCTH.
Pa3znojkeHne MHoOrouseHa Ha MHOXHUTENU: BbIHECEHHE OOIIEro MHOXKUTENS 3a CKOOKH, 2pynnuposka,
npumeHrenue Gopmyn coKpawéHnoeo ymHooducenus. Keaopammuvii mpéxunen, pasnoscenue KeaopamHoz20
MPEXUNeHA Ha MHONICUMENU.

ApoOHo-paniuoHaIbHbIE BbIPAKEHUS

Crenenp c nenbiM mokazateneM. IIpeoOpa3oBaHue IpOOHO-TMHEHHBIX BBIPAXKEHHUH: CIIOXKEHHUE,
YMHOXXEHHE, JAeNeHue. Aneeopauyeckas Opobs. Jlonycmumble 3HAYeHUs NepeMeHHbIX 6 OpoOHO-
payuonanbHuix gvipaxcenusx. Cokpawenue anreeopauueckux opooei. [lpusedenue ancebpauyeckux opooei
K obwemy 3namenamento. [eticmaus ¢ anrcebpauyeckumu OpoOsimMu. ClodiceHue, gbluumanue, YMHOJCeHUe,
OesleHue, 6036edeHue 8 Cmenenb.

IIpeobpaszosanue vipasiceHull, cOOEPIHCAUUX 3HAK MOOYJIL.

KBaapaTrHble KOpHH

ApudmeTnueckuil kBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BbIpakKeHUH, COJEp)KallMX KBaJIpaTHbIE
KOPDHU: YMHOXXEHHUE, JIeJICHHE, BBIHECEHUE MHOXHUTENS U3-NI0Jl 3HaKa KOPHS, 6HeceHue MHOMCUmens noo
3HAK KOPHSL.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCcTBO. CBOWMCTBA YUCIOBBIX PABEHCTB. PAaBEHCTBO ¢ MEpPEMEHHOI.

YpaBHeHust

[lonstue ypaBHeHHS U KOpHS ypaBHEHUA. [Ipedcmasnenue o0 paeHOCUNLHOCMU VPAGHEHUU.
Obnacmo onpedenenus ypagHerus (0061acmos 0ONYCMUMbBIX 3HAYEHUL NepeMeHHOlL).

JIuHeiiHOe ypaBHeHHE U €r0 KOPHU

Pewienne nuHelHbIX ypaBHeHWH. Jluneunoe ypasnenue c napamempom. Konuuecmeo xopmet
JIUHENHO020 ypasHeHus. Peulenue TuHeliHbIX YpagHeHUll ¢ napamempom.

KBanparHoe ypaBHeHUEe U er0 KOPHHU

KBanpatnbie ypaBHeHHs. HemonHble KBajapaTHble ypaBHEHHs. JIUCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. Popmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemenue KBaapaTHBIX YpaBHEHHMI: HCIOIb30BaHHE (OPMYJIbI ISl HAXOXKIEHUS KOpHEH,
epagpuueckuti mMemoo pewleHusl, pasiodceHue HaA MHOMCUmMeNU, nooO0p KOpHel ¢ UCNOIb308AHUEM
meopemvl Buema. Konuuecmso kopHetl k6a0pamHo20 ypasHenus 6 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
buxeadpammnvie ypasnenus. Ypasnenus, ceooumvie K tuHeUHbIM U Keaopamuuim. Keadpamuvle ypasHenus
c napamempom.

JlpoGHoO-paninoHaIbHble YPABHEHHUS

Pemenne mpocredmmx ApOOHO-IMHEWHBIX ypaBHEHWH. Pewenue OpoOHO-pAYUOHATILHBIX
VPaGHEeHUlI.

Memoowvl pewenuss ypagHeHuil: Memoovl PABHOCUILHBIX NPeodPA308aHUll, Memoo 3aAMeHbl
nepemennoll, epaguueckuii memoo. Mcnoavzosanue c6oticmes QyHKyuil npu peuenuu ypasHeHutl.

TIpocmetiwue uppayuonaivhvle ypasHeHus suoa . /f (x)=a, \/f (x) = \/g (x) .

VYpasuenus suoa x"=a Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHil

VYpaBHeHue ¢ IByMs NepeMEHHbIMU. JIMHEliHOe ypaBHEHHE C IByMsI IE€pEMEHHbIMU. [Ipsamas xkax
epagpuueckas unmepnpemayus IUHEUHO20 YPABHEHUs. ¢ 08YMs NepPeMeHHbIMU.



[TonsaTHe cucreMsl ypaBHEHUM. PelieHne cucreMsl ypaBHEHHM.

MeTozpl pelieHus CUCTEM JHHEWHBIX YpaBHEHHIl ¢ IBYMS MEPEMEHHBIMH: epaguuecKkuti mMemoo,
Memoo cllodicenUsl, MeTO ] IO CTaHOBKH.

Cucmembvl TUHENIHBIX YPAGHEHULL C RAPAMEMPOM.

HepaBeHncTBa

UYucioBbie HepaBeHcTBA. CBOMCTBA YMCIIOBBIX HEPaBEHCTB. IIpoBepka cripaBeUIMBOCTH HEPABEHCTB
IIPH 33JaHHBIX 3HAUYECHUAX I€PEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Crtporue u HecTporue HepaBeHCTBA. (Qbaacmbv onpedeieHus
HepaseHcmaa (001acmeb OONYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

Peuiennie mMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue xeadpamHulx HepaseHCms: UCNOIb308AHUE
ceolicme u epaguxa KeaopamuyHou @yHKyuu, mMemoo UHMep8anos. 3anucv peueHus KeaopamHo20
HepaseHcmea.

Pewenue yenvix u OpooHO-payuoHanbHbIX HePABeHCH 8 MEMOOOM UHMEPBATIOS.

CucremMbl HEpaBeHCTB

CucremMbl HEpaBEHCTB C OJIHOW MepeMeHHOM. PerieHue cucreM HEpaBeHCTB C OJTHOW MepeMEeHHOM:
JUHEUHBIX, Kéaopamusix. V300pakeHue peuieHusl CUCTeMbl HEpaBEHCTB Ha YHUCIOBOW MpsSMOW. 3amuch
pELIEHNs] CUCTEMbI HEPABEHCTB.

DOyHKIAA

IMonsitne pyHKIMHA

JlekapToBbl KOOpAMHATHl Ha IjIockocTH. dopMupoBaHHE MPEACTaBICHUH O METanpeIMeTHOM
MOHATUU «KOOpAMHATB. CrocoObl 3aaHus (QYHKUUN: aHANUTUYECKUH, rpadudecKuil, TaOIUYHBIN.
I'paduk dynkuuu. [Ipumepsl (yHKIHA, TOTydYaeMbIX B MPOIECCe MCCIENOBAHUS PA3IMYHBIX PEabHBIX
MPOIIECCOB U pelIeHus 3aaad. 3HaueHue QyHkuuu B Touke. CBolicTBa (QYHKIMIL: 001acTh OMpeneneHus,
MHOKECTBO 3HAUEHUH, HYJH, NMPOMEKYTKH 3HAKOIOCTOSHCTBA, YEMHOCMb/HEUEMHOCMb, TIPOMEXYTKU
BO3pacTaHusi W yObIBaHUS, HauOosblllee M HauMeHbllee 3HadeHus. MccinenoBanue ¢QyHKIuu mo eé
rpauky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢hynxyuu. Kycouno saoannvie (yHxyuu.

JInneiinast pyHKUMA

CpoiictBa u rpaduk nuHedHOW ¢(yHKUMU. YriaoBoil koddduuueHt mnpsaMmoi. Pacrnonoxenue
rpaduka JUHEHHON (QYHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOro Kod(guimeHTa U CBOOOJHOrO YJICHA.
Haxoocoenue xosgpgpuyuenmos nunetinou hynkyuu no 3a0aHHbIM YCI0BUAM. NPOXOAHCOEHUE NPAMOL Yepes3
08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOICOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NapailebHol
OAHHOU NPAMOLL.

KBagparuunasa pyHknus

CaoiicTBa U rpaduk kBagpaTuuHod (yHKIMH (apadona). Ilocmpoenue epagura xeaopamuuHoll
@yuxyuu no mouxkam. HaxoxneHwe HyJeH KBaJpaTHYHONW (QYHKIHH, MHONCECMBA 3HAYEHUl,
NPOMEICYMKO8 3HAKONOCMOAHCNEA, NPOMEICYMKOE MOHOMOHHOCMU .

OobpaTHasi NPONOPHHOHAIBHOCTH

K k
CroiictBa pyHKIMU Y =—Y = " I'unepbona.
X

I'paguxu ynxyuii. Ilpeobpasosanue cpagura gynkyuu Y= f(X) ona nocmpoenus epaguros
¢yuryuii suoa y = af (kx+b)+c.

I'pagurcu dyniyuil y=a+$b, y=x,y=3x, y=|x.

IHocexoBaTe/ ILHOCTH M IPOTPeCcCHU

UwucrioBasi moCienoBaTeNbHOCTh. [IpUMepbl YHCIOBBIX TOCIENOBATEIbLHOCTEH. beckoHeuHbIe
nmocJieIoBaTeIbHOCTH. ApudmeTrnueckass mporpeccusi W e€ cBoicTBa. [eomeTpuueckas MPOrPecCHsl.
Dopmyna obweeo unena u cymmvl N NeP8vix YleHO8 apupMemuieckol U 2eoMempuiecKol npospeccull.
Cxooawascsa ceomempudeckas npozpeccus.

Pemrenue TekCTOBBIX 32124

3agauu Ha Bce apuMeTHYeCKHe 1eliCTBHA

Pemenue TekcTOBBIX 3a/1a4 apuMETHIECKUM CIIocoOoM. Mcnonb30BaHue TaOJIMII, CXeM, YEPTEIKEH,
JIPYTHX CPEACTB MPEICTABIICHUS JaHHBIX TTPU PEIICHUN 3a/1auH.

3agauu Ha IBUKeHHE, PAa00TYy U MOKYNKHU



AHanmu3 BO3MOXHBIX CHUTyallMii B3aMMHOTO pACIOJOXKEHHUS OOBEKTOB NPU HX JIBUKEHHH,
COOTHOUIEHHSI 00bEMOB BBIMOIHIEMBIX pabOT MPU COBMECTHOM paboTe.

3aja4yu HA YaCTH, 10U, IPOLUEHTHI

Pemenue 3a1a4 Ha HaXOXKJEHNE YACTH YUCIIA U YUCTIA 110 €ro YacTu. Perenue 3a1ay Ha MpOIEHTHI
n gonu. [IpuMeHenye nponopuuii Ipyu pelIeHnH 3a1a4.

Jloruyeckue 3a1a4u

Pemenue norudeckux 3amau. Peuerue 10euteckux 3a0a4 ¢ NOMowbto 2pagos, madauy.

OcHOBHbIE MeTO/bl pellleHUs] TEKCTOBBIX 3aa4: apudmMeTHuuecKkuil, anredpandeckuii, mepedop
BapHaHTOB. [lepsuunvie npedcmasnenus o Opyux Mmemooax peuleHus 3a0ay (ceomempuieckue U
epacghuuecxue memoovi).

CTaTuCTHKA M TEOPHUA BePOATHOCTEM

Craructuka

Tabmuunoe u rpaduyeckoe NpeacTaBlIeHUE HaHHBIX, CTOJNOYATHIE W KPYTrOBBIE JHArpaMMBI,
rpadukd, TPUMEHEHHWE AWarpaMM H TPauKOB [JIs1 OMHUCAHUS 3aBHCHMOCTEH pEAbHBIX BEIHYHH,
u3BJeYeHUEe HHpOopMaluu U3 Tabiul, AuarpaMm u rpadukos. OnucaTeabHble CTATUCTUYECKHE TTOKA3aTeNn
YUCIIOBBIX HAOOPOB: cpenHee apuMETHIECKOe, MeduaHa, HauOoJblliee 1 HauMEHbIIee 3HauYeHUs1. Mephl
pacceuBaHMUs: pa3Max, OuUcnepcusi U CmaHoapmHoe OmKIOHeHuUe.

CnyyaiiHas  M3MEHYMBOCTh. VI3MEHYMBOCTb TNpu  U3MEpeHUusx. Pewarwue npasuia.
3akonomeprnocmu 6 USMEHYUBBIX GETUUUHAX .

Cuayuaiinbie coOObITHS

CrnydaifHble OMBITHI (IKCIEPUMEHTHI), dJIEMEHTapHbIE cllydaiHbIe cOOBITHS (McXxobl). BepostHocTH
areMeHTapHbIX coObITHI. COOBITHS B CIIy4allHBIX SKCIIEPUMEHTAX U OJaronpUsITCTBYIOIIIE dJIEMEHTapHBIE
coObITHA. BeposaTHOCTH ciydyallHBIX COOBITUIH. OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMUA COOBITHSIMHU.
Knaccuueckue BepOITHOCTHBIE OMBITHI C MCHOJIB30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobwvimuil ¢
nomowvio ouazpamm Jdinepa. [Ipomusononodcuvie codbvimus, obveouHenue u nepecedenue coObIMuUIL.
Ilpasuno croxcenus seposmuocmeti. Cnyuaiinviii 6v160p. Ilpedcmasnenue sxcnepumenma 6 eude oepesa.
Hesasucumvie cobvimus. Ymmuoowcenue eeposmuocmeii nesagucumvix cobvimuil. Ilocnedosamenvhbie
Hezasucumvle ucnvimanus. IlpeacraBneHne o He3aBUCUMBIX COOBITUSAX B JKU3HHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmanosku, ¢paxkmopuan yucia. Couemanus u YUCIO COYEMAHUL.
@opmyna uucna covemanuti. Tpeyeonvnux Ilackans. Onvimel ¢ OOIbWUM YUCTIOM PABHOBO3MOINCHBIX
neMeHmapuvlx cobvimuil. Buluucienue eeposmuocmeli 8 Onvlmax ¢ NpUMeHeHuem KOMOUHATMOPHbIX
Gopmyn. Hcneimanua bepuynnu. Ycnex u HeyOaua. Bepoamuocmu cobvimuii 6 cepuu UCNbIMAHUL
beprnynnu.

Cnyuaiinsie genuyunsl

3uakomecmeo co CAYYAUHLIMU BEAUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMMHbIX CIVYAUHBIX
eenuuuH. Pacnpedenenue seposmnocmetl. Mamemamuueckoe oxcudanue. Cgoticmea mamemamuyecko2o
oodicuoanus. [lonamue o 3axkone oonvuiux yucen. Mzmepenue eeposmuocmei. Ilpumenenue 3axona 601buux
yycen 6 COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEeHUlU, obecnedueHuu 0Oe30NacHoCmu HaceleHus 8
Ype3BbIYAUHBIX CUMYAYUSIX.

HcTopus MmaTeMaTuku

Bosnuknosenue mamemamuku kax nayku, smanst e€ pazeumus. OcHoHble pazoenvl MamemamuKu.
Buvioarowuecs mamemamuku u ux 6k1ao 8 pasgumue HayKu.

beckoneunocmov mHooicecmsea npocmoix uucen. Qucna u onunsl ompesxos. PayuonanvHvle uucia.
Ilompebnocmo 6 uppayuonanvuvix yucaax. [llxona I[ugazopa

3apooicoenue anceopovl 6 Heopax apugpmemuru. An-Xopezmu. Poowcoenue OyK6eHHOU CUMBOTUKU.
Il.®epma, @. Buem, P. [exapm. Hcmopus 6onpoca 0 HAXOHCOeHUU HOpMYN KOpHeU aleedpaudeckux
ypasHenuii cmeneret, boavuux vemvipéx. H. Tapmanwvs, /[oc. Kapoano, H.X. Abens, 2.1 anya.

Tosenenue memooa KOopouHam, NO360JAULE20 NEPeBOOUMDb 2eoMempuiecKue 00beKmvl Ha A3bIK
anceopwi. Ilossnenue epaguros Gynxyuti. P. Jexapm, II. @epma. Ilpumepvl paziuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o kpoauxax, uucra DPubdbonayuu. 3adaua o
waxmamuou docke. CXO0UMOCMb 2e0Mempudeckoll npo2peccul.

Hcmoxu meopuu eeposmunocmeti: cmpaxogoe oeno, azapmuvle uepul. 11. @epma, b.Ilackanw, A.
bepnynnu, A.-H Koamozopos.

Ponv poccutickux yuénvix 6 pazsumuu mamemamuxu: J1.2unep. H.1.Jlobauesckuii, 11.J1. Hebvlues,
C. Kosaneesckas, A.H.Koamozopos.



Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HA8ULAUKUX HAVK,
pazeumue poccutickoeo ¢pnoma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.

Y4eOHO0 — TeMaTH4YeCKHil IVIAH C Y4eTOM IPOrpaMMbl BOCIIUTAHHUS

7 RJacc
Ne HaumenoBaunue paszaenos | KoaunvecrBo | KonTposabHbie BocnurareabHble 3a1a4u
(Tem) 4acoB padoThI
VIl knace
1 | ApoOu u nponeHTs! 12 CraproBas dbopmupoBaHue
JIMarHOCTHYECKAst | mpesicTaBiICHUI 0
padora Nel MaTeMaTUKEe KaK O METOfe
Rip Ne2 TTO3HAHUS
2 | Ilpsimast u oOpaTHas 7 K/p Ne3 .
PO 0PI OHAITLHOCTh JICHCTBUTCIEHOCTH,

3 | Beenenue B anreopy 9 K/p Ned MO3BOJISIIOIIEM OMKCHIBATh U

4 | YpaBHeHUS 10 K/p No5 veyaath peallbHble
OpoIecchl W SIBJICHUS:

5 | Koopaunats! u rpaduku 10 K/p Ne6 OCO3HAHHUE ponu

6 CBoliCTBa CTEIEHH C 10 K/p Ne7 MAaTEMaTUKU B  pPa3BUTUH

HaTypaJbHBIM MTOKa3aTeleM Poccun " MUpa;

7 MHuoro4uaeHbl 16 K/p Neg BO3MOXHOCTH IPUBECTH

PasnosxeHne MHOTOYJICHOB 16 K/p Ne9 NPUMEPBI U3 0TEYECTBEHHOMH
HAa MHOXHTEIIH U BCEMUPHOH  HCTOpUU
9 YactoTa u BCPOATHOCTDH 4 K/p 10 MaTrTeMaTU4YeCKUuX OTKpBITPIP'I
10 | IMoBTOpeHwme 8 K/p 11 1 UX aBTOpOB
HToro 102 11
VIII kaace
BxonHoit KOHTpOIB BocnurareabHble 3aga4u
1 | Anrebpanueckue 1podu 21 Nol
K/p Ne2
(dopmupoBaHue

2 | KBagpaTHbIE KOPHH 15 K/p Ne3 .
PeACTaBICHUN 0
MaTeMaTUKE KaK O METOJe

3 | KBaagpaTHbie ypaBHEHU S 19 K/p Ne4 MO3HAHUSA
JIEHCTBUTEILHOCTH,

4 | CucreMbl ypaBHEHHUH 20 K/p Ne5 TIO3BOJBIFOIIEM  OTIMCBIBATE 1
U3y4aTb peanbHbIe
npoueccsl M SIBJICHHS:

5 | OyHKIUHU 14 K/p Ne6 0CO3HAHME posH
MaTEeMAaTHKH B  Pa3BUTUU

B Poccun 31 MUpa;

6 P 5 K/p Ne7 BO3MOKHOCTh m

CTaTUCTHKA pUBCCTH
IIPUMEPBI U3 OTEYECTBEHHOMN
U BCEMUPHOW  HMCTOpPHH

7 | Tosropenue 8 K/p Ne§ MAaTEeMaTUYECKUX OTKPBITUH

U KX aBTOPOB
Hroro 102 8




IX kaace

BXO/THO KOHTDOIE BocnurareabHblie 3aga4u
1 HepaBencrsa 19 Nol
K/p. Ne 2
dbopMupoBaHue
2 | KBagpatuunas GpyHKUus 20 K/p. Ne 3 Hpe/ICTAB e o
MaTeMaTHKE KaK O METOJe
3 | YpaBHeHUS 1 CHCTeMBI 26 E/ p. Ne 4 HOEHaHHﬂ
ypaBHeHHiA p.- Ne 5 JCHCTBUTEILHOCTH,
K/ip. Ne 6 MO3BOJIAIOIIEM OIMKMCHIBATh U
U3y4yaTth peasbHbIe
ApudMeTHueckas 1 OpoOIlecCChl W SIBJICHUS:
4 reoMeTpuYecKas 17 K/p. Ne 7 OCO3HaHHUE poun
Hporpeccuu MaTeMaTUKU B  Pa3BUTUHU
Poccun " MHPa;
Cratucruyeckue BO3MOXXHOCTb IPUBECTU
5 | nccnenoanns. 8 MPUMEPBI U3 OTEYECTBEHHOU
Kom6unaropuka U BCEMUPHOM  HUCTOpPHUH
MATEeMAaTHYECKUX OTKPBITUH
6 | [ToBTopenue 12 K/p. Ne 8
U MX aBTOPOB
Hroro 102 8

TEMATHYECKOE IINTAHUPOBAHHUE

C YKABAHHUEM KOJHUYECTBA YACOB, OTBOJUMBIX HA OCBOEHHUE KAXKJIOW TEMBI

B TemaTHueckoM IIaHMPOBAHUU Pa3zeiibl OCHOBHOTO COIEpKaHUs pa3OUTHI Ha yueOHbIE TEMBI B
[10CJIEI0BATEIbHOCTH UX U3YUEHUS 110 yUeOHUKaM

- Anrebpa. 7 xnacc :
E.A. BynumoBuu u 1p. — M :
- Anrebpa. 8 kmacc :
E.A. BynumoBuu u ip. — M :
- Anrebpa. 9 knacc :
E.A. byaumoBuy u 1p. — M :

yueb. ais obmieobpazosat. opranuzanuii / I.B. opodees, C.b. CyBoposa,
[Ipocsemenue, 2021 — 287 c. : un.;
yueb. nas obmeodpazoBat. opranusanuii / I'.B. opodees, C.b. CyBopona,
[Ipoceemenue, 2017 — 320 c. : un.;
yueb. nis oOueodpasosat. opranuzauuii / I.B. lopodees, C.b. CyBoposa,
[Ipoceemenne, 2017 — 336 c. : un.;

7 kaacc
Homep HaumeHoBaHuE r1aBbI/MyHKTA OcHOBHOE cofiepkaHne Komuuects
TJIaBb1/ 0 4acoB
MYHKTa
I'naBa 1 JpoOu 1 mpoLeHTHI 12
11 Cpasaenne npo0eit Payuonanvuvie uucna. MHOXECTBO pPALMOHANBHBIX YHCEN. 1
CpaBHeHue patroHaIbHBIX YHCell. IIpeocmasnenue
PAYUOHANBLHO20 YUCAA 0eCAMUYHOU OpoDbIO.
12 Brruncenus ¢ JleficTBYS ¢ paliOHATLHBIME YHACIIAMH. 2
panrOHAJIbHBIMU YHUCJIaMU
1.3 CreneHp ¢ HaTYpaJbHBIM CreneHp ¢ HaTYpaJbHBIM IIOKa3aTeNEM. 2
HOKa3aTeseM
CraproBas auarsoctudeckas Nel 1
14 | 3aaun Ha mpoIIeHTH! | PelmeHue  TeKCTOBBIX  33/a4  apu(METHUYECKHM CIOCOBOM. 3




Ucnonb3oBanne TaOmuL, cXeMm, 4Yeprexed, IPYyruX CpeacTB
IIpeJICTaBJICHUS JAaHHbIX NIPH PELLICHUH 3aJlauH.

15 Cratuctuueckue Tabmiunoe u rpaduueckoe IpeacTaBIeHHe JaHHBIX, CTOI0YaThIe 2
XapaKTEePUCTUKU U KpyroBbl€ TUAarpaMMBbl, IPUMEHEHHE HarpaMM Ul ONHCaHUS
3aBUCUMOCTEN pealIbHBIX BEJIMUUH, U3BJIeUeHHUE HHPOPMAIH U3
Tabnu, auarpamm. OnucaTenbHbIe CTATUCTHYECKHE MTOKA3aTeNH
YUCNIOBBIX HAaOOpOB: cpegHee apudMeTHyecKoe, Mmeouaua,
HauOoNbIIee W HaWMEHbIIee 3HAa4YeHHs. Mepbl pacCcerBaHMSL
pa3Max.
16 [Mocnemusass mmppa creneHu -
([ns mex, komy unmepecHo)
KontponbHas pabora Ne2 o teme «/IpoOu 1 mpoLeHThDY 1
['maBa 2 [Ipsimast m 0OpaTHAast TPONOPIIMOHAIEHOCTh 7
2.1 3aBUCUMOCTD U (POPMYJIBI [IprMeHeHue nponopuuii Npyu peleHuy 3a1au. 1
2.2 Ipsmas [Ipumenenue nponopuyii Npu penieHny 3aaay. 2
MPOMOPIHOHATEHOCTb.
Oo6patHas
IPOIOPUHOHAIBHOCTh
2.3 [Mpomopiiuu. Perenne 3amay c | [IpumeneHe MpONOpLUiA TPY pelICHUN 3a1a4. 1
ITOMOIIBIO TPOMOPIHI
24 [MpomopiinonansHoe aesnenue. | [IpuMeHeHe MPONOPLUIA TTPY pElICHUN 3a1a4. 2
Pemenne 3a1a4 Ha
IPONIOPLMOHANIBHOE JICJICHHUE.
2.5 3amayn Ha «CJIOKHBICY -
nponopuu (/[na mex, komy
unmepecHo)
KonrponbHas padota Ne3 o teme «IIpsimast u oOparHasi MpOnOpIUOHAIEHOCTEY 1
I'masa 3 Beenenue B anredpy 9
3.1 BykBennast 3amuck CBOICTB | BeipaxkeHne ¢ mepeMeHHOH. 3HadeHue BBIpaKeHUs. Pooicoenue 1
JeHCTBUI Ha/1 YUCITaAMHU OYKBEHHOU CUMBOIUKU.
3.2 [TpaBumna npeoOpazoBanus | Beipaskenne ¢ mepeMeHHOM.  3Hau€HHE  BBIPAXKEHHUS. 2
OYKBEHHBIX BhIpaxkeHHH. | [lomcTaHOBKa BBIpayKEeHUH BMECTO MEPEMEHHBIX.
Anrebpandeckue CyMMbI
3.3 PackpsiTre cko6ok Beipaxxenne ¢ mepeMeHHOM.  3HaueHHE  BBIPAXKEHUS. 3
IToncranoBKa BbIpayKEHUI BMECTO IIEPEMEHHBIX.
34 IIpuBenenune noJoOHbIX | BelpaxkeHne ¢ mepeMeHHOW.  3Hau€HHE  BBIPAKECHHSL. 2
claraeMblx IloncTaHOBKA BBIPAKEHUI BMECTO ITIEPEMEHHBIX.
3.5 Eme pa3 o 3akoHax anreOpbl -
([ns mex, komy unmepecHo)
KontponbHas padora Ne4 o teme «Bejierne B anredbpy» 1
I'naBa 4 YpaBHeHHS 10
41 Anrebpandeckuii criocod UucnoBoe  paBeHcTBO. CBOHCTBAa  YHCIIOBBIX  PaBEHCTB. 2
peuieHus 3aga4d PaBeHCTBO C IepeMEHHON.
4.2 Kopuu ypaBHenus [lonsTHe ypaBHEHUS U KOPHS YpaBHEHUS. 1
43 Pemenue ypapHeHuit Pemenne mmHeWHBIX ypaBHeHUH. Jluwelinoe ypaeHeHue ¢ 3
napamempom. Konuvyecmeo KopHeli JIUHENUHO20 YPAGHEHUs.
Pewenue nunetinvix ypasHeHuil ¢ napamempom. 3apodcoerue
ancedopul 8 Heopax apugpmemuxu Anv — Xopesmu.
44 Pemenne 3amau ¢ momorisio | OCHOBHEIE METO/TBI penreHus TEKCTOBBIX 3a7ad: 3
ypaBHEHUI apudMeTHIeCKUH, anreOpanvaecKuil.
45 Hekoropsie -
HEaJTOPUTMUYECKHE TTPHEMBI
pemeHust ypaBHeHHid (/s
mex, KOMy UHMEPECHO)
KonTponsHas padota Ne5 mo Teme «Y paBHEHUSDY 1
I'maBa 5 \ Koopnunare! u rpadukn 10




51 MHOXeCTBO TOYEK Ha Umucnossie HepaBeHcTBa. [IpoBepka cripaBeiIMBOCTH HEPABEHCTB 1
KOOPJIMHATHOM MPAMOit [P 3aJJaHHBIX 3HAYECHHUSIX IEPEMEHHBIX.
5.2 Paccrosinne mexny Toukamu | JlekapToBBI  KOOpAWHATBI Ha  IUIOCKOcTH. DopmupoBanue 2
KOOPAWHATHON OpSIMOK NPEACTABJICHAA O METalpPEAMETHOM IMOHATHUU «KOOPAWHATHD).
IIpeobpasosanue gvipasiceHutl, cO0epHCAUUX 3HAK MOOYIIAL.
5.3 MHOKeCTBO TOUEK Ha JekapToBbl KOOpPAMHATBl Ha IUIOCKOCTH. @DOpMHUPOBAHME 2
KOOPJMHATHOMN TJIOCKOCTH MPECTABICHUN O METANPEJMETHOM MOHSTHU «KOOPJIHHATED. P.
Jexapm.
54 I'paduku I'paduueckoe npencraBieHne NaHHBIX, rpaduKy. 2
55 Eme HeckoiabKko BajKHBIX I'padmueckoe npencraBieHre JaHHBIX, TPAQHKH. 1
rpaduKoB
5.6 ['paduku Bokpyr Hac [Tpumenenue rpadukoB I ONMUCAHUS 3aBUCUMOCTEH peabHBIX 1
BEJIMYMH, U3BJIeUeHNE HHPOPMALIMK U3 TPA(PUKOB.
5.7 I'paduxu 3aBucumocrei, -
3aJJaHHBIX PABEHCTBAMH C
MonyssiMu (/s mex, komy
unmepecHo)
KonrponbHas padora Ne6 o reme «KoopauHatel ¥ rpagukm» 1
['naBa 6 CBo¥icTBa CTENICHU C HATYPAJIBbHBIM TIOKA3aTeNIeM 10
6.1 [MpousBenenue u yacTHoe CreneHb ¢ HaTypalbHBIM T[OKazaTeneM W €€ CBOICTBa. 3
CTEeleHen [IpeoOpazoBaHusi  BBIpAKEHWH, COACPXKAIIMX  CTENICHH C
HATypaJIbHBIM TIOKa3aTeJIeM.
6.2 CrerieHb CTENeHH, Crenenp ¢ HaTypaJbHBIM TMOKazaTeleM U €€ CBOIicTBa. 2
IPOU3BEICHUS U APOOH IIpeobpa3oBaHus  BBIpaKEHUH, COXEPXKALMX CTEHEHH C
HaTypaJbHBIM MTOKa3aTeNeM.
6.3 Perenne KoMOMHATOPHBIX Ipasuno ymHosicenus, nepecmaroskuy, akmopua 4ucia. 3
3aja4
6.4 [epecranoBkH IIpasuno ymHodcenus, nepecmanosky, (haxmopua yucua. 1
6.5 Kpyrosble nepectanoBku (/s -
mex, KOMy UHMEPECHO)
KontponbHas pabora Ne7 o teme «CBOMCTBA CTENIEHH C HAaTYPAJIbHBIM [TOKa3aTeIeM» 1
I'maBa 7 MHOTro4JIeHBI 16
7.1 OIHOYJICHBI B MHOTOYJICHBI OnHOUJIeH, MHOTOUJIEH. 1
7.2 CroxxeHre 1 BHIYUTaHUE HeiicTBUs ¢ OAHOWICHAMH UM MHOTOWICHaMH (CJIOKEHHE, 2
MHOI'O4JICHOB BLI‘II/IT&HI/IC)
7.3 YMHOXEHUE OTHOUIIEHA HA JleiicTBrsI C OMHOWICHAMH U MHOTOUYJIEHAMH (YMHOXEHHE). 2
MHOT'OWJICH
7.4 YMHOKeHHE MHOTOWIeHa Ha | JIeHCTBUS C OMHOYJICHAMH M MHOTOWJICHAMH (YMHOXKEHHE). 3
MHOTOWJICH
7.5 ®opmyitel kBasipaTa CyMMbI B | DOpMyITBl  COKPAIIEHHOTO YMHOXKEHHS: KBaJpar CyMMBbl | 4
KBa/ipaTa pa3sHOCTH pa3HOCTH.
75 Pemenue 3ama4d ¢ moMoIsI0 Ucnonp3oBanue Tabiui, cxem, dYepTexed, APYIHMX CPEICTB 3
ypaBHEHHI NpPeACTaBICHUS JAHHBIX NpU peIICHWH 3a7a4yd. AHanm3
BO3MOJKHBIX CHUTYaLlMi B3aHMHOT'O PacIlOIOKEHNs 00BEKTOB MPU
WX JIBUKCHHH.
7.6 Jenenue c ocrarkoMm (/s -
mex, KOMy UHMEPECHO)
Kontponbhas padora Ne8 o teme «MHOTOWICHBDY 1
I'naBa 8 Pa3znoxeHre MHOrOWIEHOB Ha MHOKUTEITH 16
8.1 Brinecenue oOrero PasnoxeHne MHOrowieHa Ha MHOXWTENU: BBIHECEHHE OOIIETro 2
MHOKHUTEJIS 32 CKOOKH MHOKHTEJNS 32 CKOOKH.
8.2 Criocob rpynmnupoBKH PasnoxeHne MHOrOWwIeHa HA MHOXKHTEIN: 2PYHNUPOBKA. 2
8.3 Popmyna pazHocTH KBaapaToB | PopMyIbl COKpaIEHHOrO YMHOXKEHHSI: pa3HOCTh KBaIPATOB. 3
8.4 ®opmyna pazHOCTH U cyMMBI | DOpMyITBI COKpPAIIEHHOTO YMHOXKEHUSI. 2
KyOoB
8.5 Pasnoxxenne Ha MHOXUTENH ¢ | PasnoskeHne MHOroYJIeHa Ha MHOXKUTEIN:  HpUMeHeHuUe hopmy 3

IMPUMCHCHUEM HECKOJIBKUX

corcpaméHHozo YVYMHOINCEHUA.




croco0oB
8.6 Pemmenue ypaBHeHuii ¢ PaznoxxeHne MHOTOUJIEHA HA MHOXKUTEIN:  HpUMeHeHue opmyn 3
MTOMOIIBIO PA3JIOKCHUS Ha COKPAWEHHO20 YMHOMCEHUS.
MHOXKHTEIN
8.7 Heckounpko 6ornee CIIoxKHBIX -
npumepoB (/s mex, komy
unmepecHo)
KonTponbeHas padota Ne9 mo teme « Pa3ioskeHrue MHOTOUJICHOB HA MHOYKHTEIINDY 1
['maBa 9 YacroTa 1 BepOsSTHOCTH 4
9.1 Cryuaiinbie cOObITUS Hcmoxu meopuu eeposmuocmei: cmpaxoeoe 0eno, a3apmHule 1
uepel. Cry4aiiHble ONBITHI (IKCIIEPUMEHTBI), DJIEMEHTApHbIC
ciydaliHble CcOOBITUS (MCXOnbl). [Ipedcmaesnenue cobvimuil ¢
nomowgvto Oouazpamm unepa. Ilpomueononodcuvie cobbImus:
00beduHeHue U nepeceyeHue coobimuil.
9.2 Yacrora ciny4aiiHOro coObITHsI | BeposiTHOCTH 37eMeHTapHbIX cOOBITHIA. COOBITUSI B CITy4allHBIX 1
OKCIIEPUMEHTaX M  OJIarONpUSATCTBYIOIIME  3JIEMECHTApHBIC
COOBITHSL.
9.3 BeposTtHOCT cityqaiiHOTO BepostHoctn CITy4alHbIX COOBITHH. OnbIThI c 1
coObITHSA PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COObITHsIMU. Kimaccuueckue
BEPOSITHOCTHBIC ONBITHI C WCIIOJb30BaHUEM MOHET, KyOHWKOB.
Ilpasuno cnooicenus eposmuocme.
94 CrnoxxeHue BeposTHOCTEH (0715
mex, KoMy uHmepecHo)
Kontponbhas padora NelQ no reme «Hactora 1 BEpOSITHOCTHY 1
[ToBTOpeHME. 8
JIeHCTBUS ¢ OAHOWICHAMH U MHOTOWICHAMH (CIIOKEHNE, BEIMUTaHUE, YMHOKEHHUE ). POPMYIIbI COKpAIIEHHOTO 2
YMHOXCHUSI: Pa3HOCTh KBAJIPAaTOB, KBaJpaT CYMMBbI M Pa3HOCTH.
CrerneHb ¢ HAaTypaJIbHBIM ITOKa3aTesieM u e€ cBoiicTBa. [IpeoOpa3oBaHus BRIpaKCHUH, CONEPIKAIINX CTEIICHH C 2
HATypaJIbHBIM TIOKa3aTeJIeM.
Pemienne nuHeHbIX ypaBHEHUN. Konuyecmeo KopHell TuHelino20 YpasHeHus. YpasrueHus 8 yenvix 4uciax. 2
Wrorosas koHTponbHast pabora Nell 1
Pemenne mormueckux 3a1ad. Pewerue no2uyeckux 3a0a4 ¢ nomoubio epaghos, madauy. 1
Htoro 102
8 ki1ace
Homep HaunmenoBanue OcHOBHOE coziepxKaHue Kommnuec
TJIaBbl/ riaBbl/maparpada TBO
naparpada 4acoB
I'maBa 1 AnreOpandeckue 1poou 21
11 UYro Takoe Aneebpauueckas Opobv. Jonycmumvie 3HaueHus 2
anredpanydeckas 1po0b nepemMeHHbiX 8 OPOOHO-PAYUOHAILHBIX BIPANCCHUSIX.
1.2 OcHoBHOE cBoictBO | Cokpawenue aneebpauieckux opooell. 3
JIpooun
1.3 CrnoxeHre U BEIYMTAaHUE Ilpusedenue ancebpauueckux Opobeti K obOwemy 4
anredpandeckux apooeit sHamenamemo.  [eiicmeus ¢ ancebpauyeckumu
OpodaAMU: cllodICeHUe, blYUMAHUe.
14 VYMHOXKEHHE U IeJIEHHE leticmeus c aneebpaudecKkumu opobsimu: 2
anredpandeckux apooeit YMHOOICeHUe, OelleHue, 8036e0eHUe 8 CTNEeNeHb.
15 [TpeobpazoBanue [IpeobpazoBanue ApOOHO-TUHEHHBIX BBIPAKECHUH: 1
BBIPAXEHUI, COAEPKALUX | CIIOKEHHUE, YMHOKEHUE, JIEJICHUE.
anreOpanveckue qpoou
BBonubiit koHTpOab Nel 1
1.6 Crernensb ¢ 1eIbM CrereHb ¢ LENbIM IMOKa3aTEeIeM. 2
MOKa3aTeIeM
1.7 CBolicTBa CTEIEHU ¢ Crenenb c uensiM mokaszateneMm. lIpeoOpazoBanue 2
LEJIbIM MOKa3aTelIeM TPOOHO-TTMHEHHBIX BBIPAYKECHUI: YMHOXEHUE,




JCICHUC.

1.8 Pemenue ypaBHeHM U OcCHOBHBIE METOABI pEHICHHWS TEKCTOBBIX 3aJad: 3

3aj1ay anreOpandecKui.

19 Coxkpamienue npobeit -

([nst mex, xomy
UHMEPECHO)

Kontponbhas pabora Ne2 o teme «Anredbpandeckue 1poom» 1

I'aBa 2 KBagpatHbie KOpHH 15

2.1 3agaya 0 HAaXOXKJAECHUHU [lonarue wuppanmonasbHOro uucia. Pacno3HaBaHue 2

CTOPOHBI KBa/IpaTa UPpAalMOHANIBHBIX ~ YHCEIL. Ilompebnocmo 8
UPPayUOHANLHBIX YUCTAX.

2.2 WppanuoHanabHbIe YnCIa [Tpumepsr JIOKa3aTeIbCTB B anrebpe. 2
HppannoHambHOCTh YHCIIA \/E . Ilpumenenne B
reometpuu. CpasHeHue UppaAyUOHANLHBIX —Yucell.
Mnooicecmeso deticmsumenvHvlx yucel.

2.3 Teopema I[Tudaropa Yucna u onunvt ompesxos. [llkona Iugacopa 1

24 KBaapatHbIii KOpeHb ApudmMeTnueckuii KBaJpaTHBIH KOPEHb. YpaseueHus 1

(anreOpanyeckuii MoaXoN) euoa X" =a.

2.5 I'padux 3aBUCHMOCTH | [paguxu  ymuxyuii: Y =~Ix UccnenoBanue 1

y=x ¢dbyHk1uu 1o e€ rpaduky.

2.6 CaoticTBa kBagpatHbIX | [IpeoOpazoBanue BBIPOKCHH, colepKanux 4

KOpHEH KBaJIpaTHbIE  KOpHH: YMHOXEHHE,  JIeJICHHE,
BHIHECEHHE MHOXHUTEIS H3-MOJ 3HaKa KOPHA,
BHeceHue MHOMCUmMeisl 00 3HAK KOPHS.
2.7 [TpeobpazoBanue Ilpocmetiwiue uppayuoHanvhvie YpasHeHUs 6UOA 1
BBIPAXKCHUN, COJIEPIKALIIX m —a, \/f (X) _ \/g (X) .
KBaJ[paTHbIC KOPHH

2.8 KybOuueckuit kopeHb I'paguk pynxyuu y = Vx 2

2.9 JBotinbie pagukansl (/s -

mex, KoMy UHMepPeCcHO)

Kontponbhas pabora Ne3 mo teme «KBaipaTHbie KOpHI» 1

I'maBa 3 KBagpatHble ypaBHEHUs 19

3.1 Kaxkue ypaBHeHMs | KBajpaTHble ypaBHEHUS. 2

HA3bIBAIOTCS
KBaJIPaTHBIMH
3.2 dopmyna KopHel | JIMuCKpuMUHAHT KBa/IpaTHOTO ypaBHEHUS. 3
KBaJIPaTHOTO ypaBHEHUS Konuuecmso kopmueul keéadpamHnozo ypaeHeHus 6
3aeucumocmu om e2o Ouckpumunanma. Dopmyia
KOpHEH KBaIpaTHOTO YpaBHEHHSL.
3.3 Bropast ¢opmymna kopreit | @opmyna KopHEH KBaIpaTHOrO ypaBHEeHUs. Pemenne 2
KBaJ[PaTHOT'O YPaBHEHUS KBaJ[paTHBIX YpPaBHEHUH: HCIOJIB30BaHUE (HOPMYJIBI
JUTSL HAXOXKJICHUS] KOPHEH. huxeadpammvie ypasHeHUs.
Vpasnenus, céooumvie K TUHEUHbIM U KBAOPAMHBIM.

3.4 Pewienue 3amau OCHOBHBIE METOJbl pELICHUS TEKCTOBBIX 3aJay: 3
anreOpandeckuii. AHanu3 BO3MOXHBIX CHTYaIlHH
B3aMMHOI'O  PACIOJIOKEHUSI OOBEKTOB MpPU  UX
IBUKEHUU. 30/10moe ceyeHue.

3.5 Henonuele  kBaapaTHbie | HemomHbIe KBapaTHBIE YPaBHEHHUS. 3

ypaBHEHUS

3.6 Teopema Buera ®. Buem. Teopema Buema. Teopema, obpamuas 2
meopeme Buema. Pelienue KBaJpaTHbIX ypaBHEHHM:
noobop KopHell ¢ UCNONb308aAHUEM meopembl Buema.
Ksaopammnuie ypasuenus ¢ napamempom.

3.7 Paznoxxenue kBaapaTtHoro | Keadpammuwiii mpexuieH, pasiodcenue Keaopamuozo 3




TpEX4JICHA HAa MHOXUTCIIN

mpexdieHa Ha MHOaMCUmeiu. Pemenne KBaApaTHBIX
ypaBHeHI/IfIZ Pas3noosiceHue Ha MHoICUmenu.

3.8

Llenbie KOpHU ypaBHEHHUSI
C LEITBIMH
kod(ppunmentamu (/s
mex, KoMy UHmepecHo)

KonTtponbsHas pabora Ned o reme «KBaapaTHbie ypaBHEHUS 1

I'naBa 4 Cucremsbl ypaBHEHUI 20

41 JluneliHOe ypaBHeHUE C | YpaBHEHHE C JBYMsI IepeMeHHbIMHU. JIMHeiHoe 1
JIBYMsI TEpEMEHHBIMU ypaBHEHHE C ABYMsI IEPEMEHHBIMHU.

4.2 I'padux TuHEeHHorOo | Ilpsamas  kak  epaguueckas — uHmepnpemayus 3
YpaBHEHUS €  JABYMS | JUHEUHO20 YPABHEHUS C 08YMs NepeMeHHbIMU.

IIepEM EHHBIMU

4.3 VpaBuenue npsMmou Bupaa | Ilpamas  kak  epagpuueckas — uHmepnpemayus 3
y=kx+I JIUHEUHO20 YPABHEeHUs C 08YMs NepeMEeHHbIMU.

4.4 Cucremsl ypaBHeHuil. | [Ionatue cucremsl ypaBHeHUH. Pemenue cucreMsl 3
Pemenue CUCTEM | YPaBHEHUM.

CIoCco0OM CIIOKEHUs MeToapl peleHusl CUCTEeM JMHEHHBIX YpaBHEHUH C
IBYMSI HepeMeHHbIMHU: Memoo CIIOJHCEeHUS,
epaghuueckutit  memoo. Cucmembl  JUHEUHBIX
VPAagHeHUll ¢ napamempom.

4.5 Pemenue cucreMm | Pemienue cucrembl ypaBHeHuH. Mertoasl pemieHus 3
YpaBHEHUI CIoco0oOM | cucTeM JVHEHHBIX  ypPaBHEHUH ¢  AByMsA
MOJICTAHOBKH IIEPEMEHHBIMU: METOJ IOJICTAHOBKH.

4.6 Pewenne 3a7a4 ¢ | OCHOBHBIE METOIIbl PEIICHHS TEKCTOBBIX 3ajay: 3
MIOMOIIIBIO CHCTEM | ainredpandecKuii.

YpaBHEHHUI

4.7 3agaun Ha KOOPJAMHATHOW | MeToabl pelieHus] CUCTEM JMHEMHBIX YpaBHEHHH C 2
IJIOCKOCTH IBYMSI IEPEMEHHBIMU:  epaghuyeckuti Memoo.

4.8 I'eomerpuyeckas -
MHTEpIpeTalus
HEpaBeHCTB C  JIByMs
nepeMeHHbiMu (/12 mex,

KOMY UHMEPECHO)

Kontponphas pabota No5 o teme «Cucrembl ypaBHEHUN 1

I'maBa 5 DyHKIMN 14

51 UreHnue rpaukoB TabmuuHoe u Tpaduueckoe MPEACTaBICHUE JTAaHHBIX, 2
rpaduky, NpuMeHeHHe TpaduKOB AN ONMUCAHHS
3aBUCHUMOCTEH peajbHBIX BEIUYHMH, W3BJICUYCHUE
uH(popMauu U3 rpaguKoB.

5.2 Yro Takoe QyHKIUS [Tonste ¢yHkuuu. 3HaueHWe QYHKIUH B TOYKE. 2
Crocobbl  3ajaHust  (QYHKUMHA:  aHAJIUTUYECKUH,
rpaduyeckuii, TtabmuuHbli. CBoiicTBa  (QyHKIMH:
00J1aCTh ONpeAeIICHHUS.

5.3 I'padux pyHKIIUN I'padux ¢pynkuu. [Ipumepsl QyHKIMHA, TOTydyaeMbIX 2
B TIPOLIECCE MCCIEAOBAaHUSA Pa3INYHBIX PEATBHBIX
MPOIIECCOB U pelneHus 3anad. l[losenienue epaguros
GyHryuil.

5.4 CaoiicTBa QyHKIUU CpoiictBa  ¢QyHKOMM:  00JacTb  ONpEIENIEHUS, 2
MHOYKECTBO  3HA4YEHMUH, HYJIH, MPOMEXKYTKH
3HAKOIOCTOSHCTBA, YemHoCmv/HeyemHoCms,

MPOMEXKYTKH BO3pacTaHus U yObIBaHMsI, HAanOOIbIIEe




¥ HauMeHblIee 3HaueHus. Henpepvisnocms gynkyuu.
Kycouno 3aoannvie ¢pynkyuu.

5.5 Jlunelinas QyHxus Jluneiinas gynkuus. CBoiicTBa U rpapuk JMHEHHOM 3
¢byHkuu.  YrioBod  KOI(DPHUIIMEHT  TPSIMOM.
Pacrionoxxenune rpaduka JTUHEHHOH QYHKIHUHU B
3aBUCUMOCTH OT €€ yrioBoro koddduimenta u
cBoOogHOrO uieHa. Haxoowcoenue kodghpuyuenmos
JUHEUHOU — YHKYuu no  3a0aHHbIM  YCAOBUAM.
npoxX0AHCOeHUe NPAMOL yepe3 08e MOUKU C 3A0AHHBIMU
KOOpOUHamamu,  npoxodxcoeHue  npsamMou  uepes
OQHHYI0 MOUKY U NAPAIEIbHOU OAHHOU NPAMOU.
5.6 k OO6paTtHast mponoproHaTbHOCTh. CBONCTBA (QYHKITUN 2
@yHKIUA Y =— U ee K
X y =—. ['unepbomna.
rpaduk X
5.7 Ilemass u apoOHas yacTh -
yucna (/{na mex, xomy
UHMEPECHO)
KonTponbsHas padora Neb6 mo reme « DyHKITUN» 1
I'maBa Ne 6 | BeposiTHOCTb U CTaTUCTUKA 5
6.1 Cratuctuyeckue OnucarenbHbIe CTaTUCTUYECKUE MOKa3aTenu 1
XapaKTEePUCTUKU YHUCIOBBIX HAOOpOB: cpenHee apudmernueckoe,
MeouaHna, HauOombllee M HaMMEHbIee 3HAYCHUS.
Mepsl  paccewBaHMs:  pa3Max, oucnepcus U
cmanoapmHoe OMKIOHEHUe. Ciyyaiinas
W3MEHYUBOCTh. 3MEHUMBOCTP TIPH H3MEPCHHUSX.
Pewarowue npasuia. 3axonomeprnocmu 8
UBMEHYUBHIX BEIUUUHAX.
6.2 BepositHOCTD Ilpeocmaenenue cobvimuii ¢ NOMOWbIO OUASPAMM 2
PaBHOBO3MOYKHBIX Diinepa. Ilpomusononodicuvie cobvimus, 0o6veouHeHue
COOBITHI u nepeceuenue coovimuu. Ilpasuno crodcenus
seposmuocmeti. Cuyuatinolii 6vi60p. I[Ipeocmasnenue
aKcnepumenma 6 6ude Oepesa. Heszasucumvle
codvimus. Ymuodicenue eepoamunocmeri He3a6UCUMBIX
coobImuii. Ilocneoosamenvhule He3agucumble
ucnoimanus.  IlpencraBneHne O — HE3aBUCHMBIX
COOBITUSAX B JKU3HH.
6.3 CrnoxHbI€ SKCIEPUMEHTHI | [Ipedcmasnenue sxcnepumenma 6 uoe oepesa. 1
6.4 I'eomerpuueckue -
BeposiTHOCTU (/1  mex,
KOMY UHMEPECHO)
Kontponphas pabora Ne7 mo Teme «BeposTHOCTb U CTATHCTUKA» 1
IToBTOpEHUE. 8
[TpeobpazoBanue 1poOHO-TUHENHBIX BhIPAXKEHUHN: CI0KEHNUE, YMHOXKEHHUE, AETICHHE. 3
[TpeobpazoBanue BeIpaKEHUN, COAEPKALIMX KBAaIPATHbIE KOPHU: YMHOXKEHHE, JIETICHHE, 3
BBIHECCHUE MHOXXHTEIISI N3-T10]] 3HAKA KOPHSI, 6HeCEeHUe MHONCUMENs OO 3HAK KOPHSL.
KBagpaTHble ypaBHEHHSL.
Wtorosasi koHTposbHasi pabota Ne9 1
Pemenue cucrempl ypaBHeHHI. Poib poccuiickux yd€HbIX B pa3BUTHM MatemaTuku: [1.J1. 1
UeOrpIies.
Uroro 102

9 Kkiacc




Howmep HanmenoBanue OcHOBHOE cofepKaHue Kommnugectso
TJIaBbl/ riaBwl/maparpada 4acoB
naparpada
I'maBa 1 HepaBencrtsa 19
1.1 JleiicTBUTEIbLHBIC YK CTIa Muoocecmseo  Oeticmeumenbublx yuces. 3
beckoneunocms  muodicecmea  npocmoix
yycer.
1.2 OO01e cBOMCTBA YuciaoBele HEpPaBEHCTBA. CBoiicTBa 2
HEPaBEHCTB YHCIIOBBIX HEPABEHCTB. [TpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB INPH 3aJaHHBIX
3HAYCHUSX TIepEMEHHBIX. HepaBeHCTBO ¢
nepemenHoi.  Ctporme W HeECTporue
HEpaBEHCTBA. Obaacmo onpeoenenus
Hepagencmea (obnacmo 00Ny CMUMbBIX
3HAYeHUU nepemMeHHOlU).
1.3 Pemenne nuHenHbIX Pemenue IMHEMHBIX HEPABEHCTB. 4
HEPaBEHCTB
BxonHoit koHTponb Nel 1
14 Pemenue cuctem nuHeiHbIX | CHCTEMBI HEPABEHCTB C OJHOM NEPEMEHHOM. 3
HEPaBEHCTB Pemenue cucreM HEpaBEeHCTB C OIHOU
NepeMeHHON:  JUHEHHBIX. V300pakeHue
pelIeHus] CUCTEMbl HEPAaBEHCTB HA YHCIIOBOU
npsMol.  3amuch  pEIIeHUsT  CHUCTEMBbI
HEPaBEHCTB.
15 JlokazaTenbCTBO HepaBeHCTB | [IpoBepka cIpaBeNTMBOCTH HEPABEHCTB MPH 3
3aJJaHHBIX 3HAYCHUSX ITePEMEHHBIX.
1.6 UTo 03HAYaKOT CII0BA «C Mamemamuxa 6 pazeumuu Poccuu: [lemp I, 2
TOYHOCTBIO JI0 ...» WKONA  MamemMamuyeckux U HABULAYKUX
Hayk, paseumue poccutickoeo ¢noma, A.H.
Kpoinos.
1.7 [Tepuognueckue u -
HETepHOINYECKHE
OECKOHEYHBIE ECATUYHBIE
npoou (/s mex, komy
UHMeEpPeCcHo)
1.8 Emte o cpenuux (/s mex, -
KOMY UHMEPEeCHO)
KonTponpHas padora Ne2 o teme «HepaBeHcTBa» 1
I'naBa 2 KBanpatuunas pyHkius 20
2.1 Kakyro ¢ynkuuto HaszpBatoT | KBagpatuunas  ¢ynkuusa. CpoiictBa U 4
KBapaTUYHOU rpaduk KBaJpaTUYHOW QyHKIMH (Mapabona).
Ilocmpoenue  epaguxa  KeaOpamuyHouU
@dyHKYUU RO MoyKam.
2.2 I'pacduk u cBoiicTBa Ilocmpoenue  epaguxa  KeaOpamuyHouU 2
dyHKIHE Y = ax? GdyHKyUU no mouxam.
2.3 Cnsur rpaduka pyakuuu Yy | Ilpeobpazosanue epacghuxa GdyHKyuu 3
= ax” Bmonb oceif koopauHat | Y= f(X) oOmr  nocmpoenus  epagukos
pyuryuii suoa y = af (kx+b)+c.
24 Ipaduk byakuun y = ax’+ | [locmpoenue — epaguka — Kéadpamuynoii 4
bx +c ¢dynkyuu no moukam. Haxoxnenue HyIen
KBalpaTUYHOW  (QYHKIUH,  MHOJCEecCmsa
3HaYeHull, NPOMENCYMKO8
3HAKONOCMOAHCMEA, NPOMENCYMKO8




MOHOMOHHOCMU.

2.5

KBanpatHbie HEpaBeHCTBA

Keaopammnvle nepasencmea u e2o peuwienue.
Pewenue K8AOpamuuix HEepagencma:
Ucnomv3oeaHue  ceolcme U gpaguxa
K6AOpamu4Hou Gdynrxyuu, Memoo
UHmMepBanos. 3anucy peulenuss KeaopamHo2o
Hepagencmea. Pewenue yenvix u OpobHo-
DPAYUOHATIbHBLIX ~ HEePABEeHCME — MemoOoM
unmepesanos. PenieHne cucteM HEPaBEHCTB C
OJIHOM MepEMEHHOI: JIMHEUHBIX,
K8AOPAMHDbIX.

2.6

I'paduk npobHO-NMMHENHHOI
byukuun (s mex, komy
UHmMepecHo)

k
I'pagux ¢ynkyuu 'y = a + x+b
Ilpeocmaenenue 06 acumnmomax.

2.7

I'paduku ypaBHEHUH,
coaepxkamux monyiu (/s
mex, KOMY UHmepecHo)

I'pagpux Gynxyuu 'y =|x|.

Kontponbhas pabora Ne3 «KBagpatuunas ¢

YHKIUSD)

I'maBa 3

YpaBHEHUSI U CUCTEMBI YPaBHEHUM

26

3.1

PamuonanbHbie BBIPAXKXCHUA

[Ipeo6pazoBanue JPOOHO-JIMHEHHBIX
BBIPKCHHIA: CIIOXKEHHE, YMHOXXEHHUE,
JIeTICHHE. Honycmumuvle 3HAYeHUs.
nepemMeHHblX 6  OpPOOHO-PAYUOHATLHBIX
BbIPAINCEHUSIX.

KonTtponbhas pabora Ned 3a nonyrozue

3.2

Llenbie ypaBHEHUSA

[TonsiTue ypaBHEHHSI W KOpPHSI YypaBHEHUS.
IIpeocmaenenue 0 PABHOCUTLHOCMU
VPAaHeHUII. Obnacmpw onpeoenerus
ypasHeHus (obracmes 0ONYCMUMbBIX 3HAYEHUL
nepementnoil). Memoovl peuieHus: ypasHeHuil:
Memoo 3aMeHbl nepeMeHHOU.

3.3

JpobHble ypaBHEHUS

Pemenue mnpocredmmx JIpoOHO-THHEHHBIX
ypaBHeHUH. Peuwenue 0pobHO-payuoHaibHbIx
ypasHenuti. MemoOsl peuieHus yYpAaGHeHUl:
Memoobl  PABHOCUILHLIX  NPeodPA308aHUL.
Hcmopus eonpoca o Haxoxcoenuu Gopmyn
KOpHeu aneebpauiecKux YpasHeHul
cmenenell, oonvuux yemuipex. H. Tapmanws,
JDic. Kapoano, HX. Abenw, 2. I'anya.

3.4

Pemenue 3amau

OCHOBHbIE METOJbl pPEIIEHUS TEKCTOBBIX
3ajau: anredpandyeckuid. AHaIM3 BO3MOXKHBIX
cUTyauun B3aUMHOI'0 PaCIIOIOKEHUS
O00BEKTOB MPH HMX JBUKEHHUU, COOTHOLICHMS
00BEMOB  BBINOJNHSEMBIX  paboT  mpu
COBMECTHOM paboTe.

KontponbHas pabora Ne5 no teme «PannoHanbHbIe BIpa)kKeHUs. Y paBHEHUS C OJTHOM

IIEpEMEHHON

»

3.5

Cucrema ypaBHEHUN ¢
ABYMS IEPEMECHHBIMU

VYpaBHeHHME C  AByMS  IIEpPEMEHHBIMH.
Pemenue cucrtemMbl ypaBHEHHH.

3.6

Pemenune 3amau

OcHOBHEIE METOAbI PEIICHUA TEKCTOBBIX
3aja4: anredpanyeckuii, mepebop BapHaHTOB.

3.7

['paduueckoe uccieqoBaHue
ypaBHEHUM

Memoouvl pewenus ypasnenuii: epaguueckui
Mmemoo. Hcnonvzoeanue ceoticme ¢hynkyuil
npu peweHuu ypasHeHu.




3.8

VYpaBHEHUs ¢ napameTpoM
([nst mex, komy unmepecno)

3.9

Pemenue cucrem ypaBHeHUI
BTOpOU cTeneHu (/ns mex,
KOMY UHMEPECHO)

Kontponbshas padota Ne6 mo teme «CUCTEMBI ypaBHEHUIN» 1
I'maBa 4 ApudmeTrueckas U reoMeTpudecKasi Iporpeccuu 17
4.1 Yucnoselie YucnoBasgs MOCaEN0BAaTENbHOCTh. lIpumepst 2
MOCIIEI0BATEIbHOCTH YHUCIIOBBIX MOCJIEI0BATEIbHOCTEH.
beckoHeuHble MOCIENOBAaTENLHOCTH. 3adaua
Jleonapoo  Iluzanckoeo (@ubonauuu) o
kpoauxax, yucia Pubonauyu.
4.2 Apudpmerrnueckas Apudmernueckass  mporpeccus U €€ 3
IIpOrpeccust CBOMCTBA.
4.3 CymMma mepBbIX N uieHOB | Dopmyna obujeco unena u cymmvl 0 Nepevlx 3
apu(pMeTHIECKOM YleHo08  apugmemuueckou  npocpeccul.
IPOrpECCUH Buvioarowuecs mamemamuku u ux 6Kk1ao 8
passumue HayKu.
4.4 I'eomerpuyeckas ['eomerpuueckast mporpeccusi. 3
pOrpeccus
4.5 Cymma miepBbIX N 4jeHOB | @Popmyna oOweco uieHa u cymmbl N nepevix 2
reOMEeTPUYECKON YleHO08  2eoMempuiecKou npoepeccuil.
IPOrpECCHH Cxooawasca ceomempuueckas npocpeccus.
3adaua o waxmamnou odocke. Cxooumocms
2e0MempuyecKoll npocpeccuu.
4.6 [IpocTsie U cilOKHbBIE Pemienue 3a1ay Ha HaAXOXAEHHUE YACTH YHCIIa 3
MIPOLIEHTBI U YHuClla MO0 ero yactu. PemeHue 3ajnad Ha
IPOLIEHTHI U JTOJH.
4.7 CymMa KBaapaToB MEPBBIX N -
HaTypaJbHBIX uncen (/s
mex, KOMY UHMePECHO)
4.8 Tpeyronpuuk [lackans -
(st mex, komy unmepeco)
Kontponbhas padora Ne7 mo teme «ApupmeTndeckas U reoMeTpudeckas por peccum 1
I'maBa 5 CraTuCTHKA U BEPOSITHOCTD 8
5.1 Bri6opounsie uccienoanus | TabnuuHoe u rpaduyeckoe IMpeacTaBiIeHHE 2
JAHHBIX, cTonOuaTsie u KpYyTrOBBI€
JarpaMMBbl, rpaduky, NpUMEHEHU e
quarpaMM M TpadUKOB A ONMHMCAHUS
3aBHCUMOCTEH peanbHbIX BEJIMYMH,
u3BiedyeHne wuHbopManuu U3 TAOJIMII,
JyarpamMm 4 rpadukos.
5.2 WHTepBanbHBIA . Couemanusa u uyucno couemanuu. Popmyna 2
I'ucrorpamma yucrna couyemanuu. Tpeyeonvnux Ilackans.
Onvimol c oonbuum YUCIoM
PABHOBO3IMOIICHBIX INEMEHMAPHBIX COOBIMULL.
Bviuucnenue e6eposmuocmeti 6 onvimax c
npuMeHenuem KOMOUHAMOPHBIX POpMYIL.
5.3 XapakTepucTrka pazopoca Mepbl pacceuBaHuA: pa3Mmax, oucnepcusi u 2

cmanoapmuoe  omirioHeHue. HMcnvimarnus
bepnynnu. Yenex u meyoaua. Beposmuocmu
cobvimuti 6 cepuu ucnvimanuti bBepuyniu.
3Hakomcmeo co CayuauHbIMU 8eIUYUHAMU HA
npUMepax KOHeUHvIX OUCKPEMHBIX CAYUAUHbIX
senuuun. Pacnpedenenue eeposmuocmeil.




5.4 CratucTrnieckoe Mamemamuuecxkoe oocudanue. Ceoiicmea 2
OILICHUBAHUE U IIPOTHO3 Mmamemamuyeckoeo odxcuoanus. Ilousmue o
3akone  Ooavwux — uucen.  HMsmeperue
8eposiImMHOCmell. Ilpumenenue 3aKOHA
OOLUUX HUCeN 8 COYUONO2UU, CIMPAXOBAHUL,
8 30pasooxpaneHull, obecneyenuu
be3onacHocmu HAceleHus 8 UpPe3BblUaliHbIX
cumyayusx.

5.5 BepositHOoCTb 1 -
KoMOuHatopuka (/{1 mex,
KOMY UHMEPECHO)

5.6 Pasmemnienus u coueTaHust -
(st mex, komy unmepeco)

IToBTOpEHUE. 12

Peunrenne nmHEWHBIX HEpaBEHCTB. Keadpamuoe nepagseHcmeo u e2o peuienue. 3anuco 2

peuieHus: KBaopamHo20 HepaseHCmed.

KBanpatnunas ¢ynknus. CpoiictBa u rpaduk kBaapaTuyHod GyHKIuu (mapadona). 1

Ilocmpoenue epaghuxa k6aOpamuyHoU QyHKYUU NO MOUYKAM.

Pemenne mpocTtedmmx apoOHO-IMHEHHBIX ypaBHEHWH. [lepsuunvle npedcmasienus o 2

Opy2ux Memooax pewerus 3a0ay (2eomempuyeckue u epaguyeckue memoovl).

Pemienne cucrempl ypaBHeHuil. OCHOBHBIE METONBI PEIICHUS TEKCTOBBIX 3aj1ad: 2

anredpandecKuil.

Apudmernueckas nporpeccus ¥ e€ cBoiicta. ['eomerpuueckas nporpeccusi. 2

TabauuyHoe U rpaduveckoe MpencTaBieHHe JaHHbBIX, CTOJIOUAThIC K KPYTOBBIC IUarpPaMMBbl, 1

rpaduky, NpUMEHEHHe auarpaMM U rpauKoB JJIsl ONMUCAHUS 3aBUCHUMOCTEH peasibHbIX
BEJIMYUH, U3BJIeYE€HUE MHPOPMALIMK U3 Ta0JIUL, AUarpaMM U rpauKoB.

Wtorosasi koHTposbHasi pabora Ne§ 1
Pemienne sorndyeckux 3anad. Ponb poccutickux yY4éHuIX 6 pazeumuu MamemamuKu: 1
C.Kosanesckas.

Hroro 102

MeTonnl 1 GpopMBLI OPraHU3ANNHA KOHTPOJIH.

YCcTHBIN onpoc, MUCBMEHHBIN 0Ipoc, cCaMOCTOATENbHAs MMCbMEHHAs paboTa, KOHTPOJIbHbBIE paOoOTHI,
TBOPYECKHE PAOOTHI.

TpeO6oBaHus K YPOBHIO NOATOTOBKHU 00y4aI0 LU XCH.

B pezynvmame uzyuenus Kypca yyauuecst O0IHCHbL:

3HATH/MIOHUMATDH

e  CyIIECTBO MOHATUSA MATEMATUYECKOI0 10KA3aTENIbCTBA; IPUBOAUTH IPUMEPBI JOKA3aTEIILCTB;

®  CYIIECTBO MOHATHUS AIITOPUTMA; IIPUBOAUTH IPUMEPBI AT OPUTMOB;

®  KaK HMCIOJB3YIOTCS MaTeMaTHUecKhue QOopMyJbl, YpaBHEHUS M HEPaBEHCTBA; MPUMEPBI MX MPUMEHEHUS IS
peleHus MaTEMaTHIECKUX U IPAKTUYECKUX 3a1a4;




KaK MaTeMaTHYeCKH OINpeneiieHHble (DYHKIMM MOTYT OIKCHIBATh peajbHbIC 3aBUCHMOCTH; IPHBOIUTDH
MIPUMEPBI TAKOTO OMUCAHHUS

KaK MOTPeOHOCTH MPAaKTUKU HPUBEIM MaTeMaTHYECKyI0 HayKy K HEOOXOJUMOCTHM PACIIMPEHUS TOHATHS
4ycia;

BEPOATHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpY’KAaIOIero MHpa; MPUMEpPhl CTAaTHCTUYECKHX
3aKOHOMEPHOCTEN U BBIBOJOB;

KakiuM 00pa3oM TeOMETpHsS BO3HHMKIIA W3 MPAKTHYECKHX 3agad 3eMJIeMEpHs; MPHUMEPhl IeOMETPHYECKHX
00BEKTOB M YTBEP)KACHHH O HUX, BAYKHBIX JUIS TPAKTUKH;

CMBICJ Haeanu3anuu, MO3BOJISIFOLIEH peuarb 331241 peanbpHOM
JEHCTBUTENLHOCTH MaTeMaTHYeCKUMH METOIaMHU, TIPUMEPBI OIMOOK, BOSHUKAIOIMX MPH UeaIn3aliH.

BBIIIOJIHATE YCTHO apu(METUUECKUE JIEHCTBUS: CIIOKECHUE U BBIYMTAHUE JBY3HAUHBIX YMCET U JECATUYHBIX
apoOeit ¢  1ByMsi 3HaKaMH, YMHOXXGHHE OJHO3HAYHBIX 4YHCEN, apu(METHYEeCKue Olepauuud c
OOBIKHOBEHHBIMHU JIpO6$IMI/I C OJHO3HA4YHbIM 3HAMCHATCJIEM U YHUCIINTCIICM,

MEePEXOAUTh OT ONHOM (OPMBI 3alKMCH YUCENl K APYrod, MPEACTaBISITh AECITHYHYIO ApoOb B BHJE
OOBIKHOBEHHOM M B IIPOCTEHIIINX Cy4asX OOBIKHOBEHHYIO B BHJIE JACCSITUYHOM, IIPOIICHTHI - B BUIE IPOOH U
IpoOb - B BUJE MPOILEHTOB; 3alMCHIBATh OOJBIINE M Majble YHCIAa C UCIOIb30BAHMEM LENIBIX CTEHEeHEeH
JIECSATKH;

BBINOJHATh apU(METHYECKUE JEHCTBUS C pAlMOHAIBHBIMH YHCJIAMH, CPAaBHUBATH pAllMOHAJIBHBIE U
JICCTBUTENBHBIC YNCIIA; HAXOAUTh B HECIOXKHBIX CIy4asx 3HAYEHUS CTENEHEW C IEJIBIMU MTOKa3aTelsIMHU H
KOpHEW; HaXOUTh 3HAYEHUS YN CIIOBBIX BBIPAKECHU;

OKpYIJISITh IIeJble YHCTa W JACCATHYHBIE OpOOH, HAXOOUTh HPUOIMKEHHS YHCEN C HEJIOCTAaTKOM U C
M30BITKOM, BBIIOJHSITH OLIEHKY YUCIIOBBIX BBIPAXKCHUI;

MIOJIb30BAThCSl OCHOBHBIMH €JUHHUIIAMU JJTMHBI, MAacChl, BpDEMEHH, CKOPOCTH, IUIOMAAM, 00BbeMa; BbIpaXkaThb
0oJiee KpyIHEIE eTMHUIIBI Yepe3 0oJiee MeITKUe U Ha000poT;

pelaTh TEKCTOBBIE 3a/auM, BKIIIOYAsl 3a/aud, CBS3aHHBIE C OTHOIIEHHMEM U C IPOINOPLUOHAIBHOCTHIO
BEJIMYMH, IPO0SMH 1 TPOLIEHTAM;

COCTaBJIATH OYKBEHHBIE BbIpakeHHsI M (HOPMYIBI MO YCIOBHSAM 3a7ad; OCYIIECTBIATH B BBIPAKECHUSX H
(dopMynax dYHCIIOBBIE TIOJCTAHOBKM U BBINOJHATH COOTBETCTBYIOIIME BBIYHUCICHHS, OCYIIECTBIATH
MOJICTAHOBKY OIHOTO BHIP)KEHUS B IPYTO€; BEIPAXKATh U3 (POPMYIT OJIHY TIEpEMEHHYIO Yepe3 OCTaNbHbIE;
BBIIOJIHATE OCHOBHBIE JEWCTBUSI CO CTENEHAMHM C ILEJNbIMH II0Ka3aTesIMH, C MHOTOWIEHAMH U C
anreOpandecKuMy  ApOOSIMH;  BBIMIOJHATH  pa3liOKEHHE MHOTOYJICHOB HA MHOMKHTENHM, BBITOIHSTH
TOKIECTBEHHBIE TPEOOPA30BaHUS PAIIMOHATBHBIX BBIPAKEHUIA;

NPUMEHSTh CBOICTBa apuMeTnIecKux KBaJIpaTHBIX KOpHEH JUISL
BBIYUCIICHHS 3HAUCHUH 1 TPe00pa30BaHUi YMCIIOBBIX BBIPAKEHUH, COJIEpKAIMX KBaIPATHBIE KOPHHU;
pemarb JUHEHWHBIE, KBaJpaTHBIE YPaBHEHWS W PALMOHAIBHBIC YPAaBHEHMS, CBOIAIIHAECS K HUM, CHCTEMBI
JIBYX JUHEWHBIX YPABHEHNI W HECJIO)KHBIE HETMHEWHBIE CUCTEMBI;

pelaTh JMHEWHBIE U KBaJPATHHIE HEPABEHCTBA C OAHOM IEPEMEHHON U UX CUCTEMBI;

peliaTh TEKCTOBbIE 3aJaud ajareOpamvyeckuM METOAOM, HHTEPIPETHPOBATh IONYyYEHHBIH pe3yibTar,
MPOBOJUTH OTOOP PELICHUH, HCX0s U3 (POPMYIMPOBKH 3a/1a4H;

n300pakaTh Yrcia TOYKaMU Ha KOOPMHATHOM MPSIMOiA;

OIPENIeNIATh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOMTH TOYKHA C 3aJaHHBIMH KOOpAMHATAMH; M300pakaThb
MHOKECTBO PELICHUI JIMHEHHOrO0 HEPABEHCTBA;

pacrio3HaBarh apupMeTHIECKUe U FeOMETPHUECKHE TIPOTPECCHH; PELIaTh 3a/lauk C IPUMEHEHHEM (OPMYIIbI
OOIIEro 4jeHa U CyMMBl HECKOJIBKUX TIEPBBIX YJICHOB;

HaXOJUTh 3HaYeHHs] (PYHKIWH, 3aJlaHHOW (QOpMYIIOH, TaOIUIEH, TpapUKOM 10 €€ apryMeHTy; HaXOIHTh
3HaYCHUE apryMeHTa Mo 3HaUeHHUIO (DYHKIINH, 38JaHHOU TparKOM MM TaOIuIeH;

OIIPeAETSTh CBOMCTBA (DYHKIMHM IO ee TpaduKy; MPUMEHATh TpaduuecKue MpeACTaBICHHUS MPH PEIICHUN
ypaBHEHUI, CUCTEM, HEPABEHCTB;

OIMCBHIBAaTh CBOMCTBA M3YUEHHBIX (DYHKIUIA, CTPOUTH UX TpadHKH;

MIPOBOJUTH HECJIOXKHBIE OKA3aTeIbCTBA, MOJy4aTh IPOCTEHIIME CIEACTBUS W3 HM3BECTHBIX WJIM paHee
MTOJTyYEeHHBIX YTBEP)KICHHUI, OLICHUBATh JIOTHUECKYIO IPaBHJILHOCTD PACCYKICHUH, UCIIOIb30BATh IPUMEPHI
JUTSL WJUTIOCTPALMY M KOHTPIPUMEPBI JIJIsl OTIPOBEPKEHUS YTBEPIKACHUI;

M3BJIEKaTh MH(OPMAIHIIO, TIPEICTABICHHYIO B TabJMIax, Ha AMarpaMmax, rpadukax; cOCTaBIISTh TaOIHIIBL,
CTPOWTH TUarpaMMsbI U rpaduK;

peliaTh KOMOHMHATOpHBIE 3a/aud IyTeM CHCTEMAaTHYECKOro Iepedopa BO3MOXKHBIX BAapUAHTOB M C
HCIIOJIb30BaHUEM TIPABHIIA YMHOKEHUS;

BBIYUCIIATE CPCAHNEC 3HAYCHUS PEIYJIbTATOB H3MCpCHHI>'I;

HAaXOAUTh YaCTOTY COOBITHS, UCTIONIB3YsI COOCTBEHHBIE HAOMIOACHHUS U TOTOBBIE CTATUCTUUECKUE JaHHBIC;
HaXOJIUTh BEPOSITHOCTH CITyYalHBIX COOBITHH B IPOCTEHUIIINX CITydasX.



HCI0JIb30BATH NPUOOPETEeHHbIE 3HAHUS U YMEHUS

B npamnquRoﬁ JIeITEeJIbHOCTH U TIOBCETHEBHOM JKIU3HHU JJIs1:

pEIICHUS HECIOKHBIX MTPAKTHYECKUX PACUETHBIX 3a/[a4, B TOM YHCJIE C UCITOJIb30BaHUEM ITPU HEOOXOAMMOCTH
CIIPaBOYHBIX MAaTEPUAIIOB, KAIbKYJISTOPA, KOMITBIOTEPA;

YCTHOM MPUKHUIKHU U OLEHKH PE3yJIbTaTa BHIYMCIICHUN; IPOBEPKH PE3yIbTaTa BEIYUCICHUS, C UCIIOIb30BAHUEM
Pa3IMYHBIX IPUEMOB;

WHTEPIPETAlUM PE3YJIbTaTOB PEIICHUS 33]]a4 C YYETOM OTPaHUYCHUM, CBSI3aHHBIX C PEAJIbHBIMU CBOMCTBAMU
paccMaTpUBAEMBIX ITPOIIECCOB U SIBJICHU;

BBIMTOJTHEHUST PacyeToB IO (OPMYJIaM, COCTABJICHHS JOPMYJI, BEIPAXKAIOIINX 3aBUCUMOCTH MEX/y peabHbIMU
BEJIMYMHAMH; HAXOXKIACHUS HYKHOU (hOPMYJIBI B CIIPABOYHBIX MaTepUaax;

MOJIETIMPOBAHNS TPAKTUYECKUX CUTYallMil W WCCIECJIOBAaHUS TOCTPOCHHBIX MOJENEH C HCIOJIb30BaHHEM
amnmapara anreopsl;

OMHCAHMsI 3aBUCHMOCTEH MeEXTy CQU3MYECKUMH BEJIMYMHAMU COOTBETCTBYIONIMMH (GOpMylIamMH TIpH
WCCIIEAOBAHUU HECTIOKHBIX MTPAKTUYECKUX CUTYaIUH;

WHTEpIpeTauy rpaKoB PeaibHbIX 3aBUCUMOCTEH MEX/Ty BeIMUYNHAMHY;

BBICTpariBaHUs apryMEHTAIINH [IPU JOKA3aTEIbCTBE U B IUAJIOTE;

PacCIiO3HABAHMUS IOTUYECKU HEKOPPEKTHBIX PACCYKIICHUM;

3aMycy MaTeMaTH4YeCKUX YTBEPKACHUHN, I0Ka3aTeNbCTB;

aHalln3a peallbHbIX YMCIIOBBIX JaHHBIX, TIPEICTABJICHHBIX B BUJIE IHarpaMMm, rpaKoB, TaOJIuII,

pelieHrs MPaKTUYEeCKUX 3a/7a4 B TOBCETHEBHOW M MPO(ECCHOHANBHON NEATENFHOCTA C HCIOJIb30BAHHEM
JIEMCTBUI ¢ YMCIaMU, TTPOIIEHTOB, JUTUH, TUTOMIAIei, 00HEMOB, BPEMEHH, CKOPOCTH;

penieHrs yueOHbIX U MPaKTUIECKUX 3a/1a4, TPEOYIOINX CUCTEMAaTHIECKOTo Iepedopa BapHaHTOB;

CpPaBHEHHUS IIAHCOB HACTYIUICHUS CITydaliHBIX COOBITHH, JJI OIEHKUA BEPOSTHOCTH CIyYaHOTO COOBITHS B
MPAKTHUECKUX CUTYalUsIX, COTMOCTABJIEHUS MOJENN C pPEealbHOW CUTyallueil; MOHUMAaHUS CTaTUCTHYECKHUX
YTBEP)KICHUH.



Kpurtepuu u HOpMbI OLIeHKH 3HAHUI
OuneHkKa yCTHBIX OTBETOB 00y4alOUIUXCS 10 MaTeMaTHKe
OTBeT OlleHNBAETCSI OTMETKOM «5», €CJIM YYeHHK:
» TIOJHO PacKpbLI COICpPIKaHNE MaTepraia B 00beMe, MPeayCMOTPEHHOM MPOTrPaMMOi B YIeOHUKOM;
» UBJOXKHJI MaTepuajl TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3ysl MAaTEMAaTHYCCKYH) TEPMHHOJIOTHIO H
CHUMBOJIMKY, B OIIPE/IEJIEHHON JIOrHYEeCKOM MOCIeA0BaTENbHOCTH;
» TPaBWILHO BBIMOJHUI PUCYHKH, YEPTEIKH, TpaUKH, COMYTCTBYIOIINE OTBETY;
» TOKaszajl yMEHHE HWIUTFOCTPHPOBATh TEOPHUI0O KOHKPETHBIMH HpPUMEPaMH, MPUMEHSTh €€ B HOBOIA
CUTYyallMH NP BBIITOJHEHUHN MPAKTUYECKOTO 3aJaHuUs;
» TPOJEMOHCTPUPOBAI 3HAHUE TEOPUU PaHEe M3yYCHHBIX COMYTCTBYIOMMX TeM, C(HOPMUPOBAHHOCTH
Y YCTOMYMBOCTD UCIOJIb3YEMBIX MPU OTBETE YMEHUW U HABBIKOB;
» OTBEYaJl CAMOCTOSTENILHO, 0€3 HABOASAIINX BOIIPOCOB YUHTEIIS;
» BO3MOXHBI OJJHA — TBE HETOYHOCTH ITPU OCBEIICHHE BTOPOCTEIIEHHBIX BOIIPOCOB WIIA B BBIKJIAJIKAX,
KOTOPBIE YYEHHUK JIETKO UCIIPABUII ITOCIIE 3aMEUaHUs] YUUTEI .
OTBeT O1leHMBAETCSI 0TMETKOM «4», €CIH YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIIEHKY «5», HO TIPH

9TOM UMECCT OAUH U3 HEAOCTATKOB:

» B H3JIOKCHUU JOMYIIEHBl HEOONbINIME MPOOENbl, He HCKA3UBIIEE MATEMAaTHYECKOE COJICpKAHHE
OTBETA;
» JONyIIeHBbI OJWH — JIBa HEJAOYETa MPU OCBEIICHUH OCHOBHOTO COJEP)KAHUs OTBETA, UCIPABIICHHBIE
MOCJIC 3aMEYAHUS YIUTEIIS;
» jnonyiieHsl onmMOka win 0oJiee ABYX HEOYETOB IPH OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB HIIK B
BBIKJIQJIKaX, JIETKO MCITPABJICHHBIC TIOCIIC 3aMEUYaHUS YIUTEIS.
OTmeTKa «3» CTAaBUTCS B CICIYIOLIUX CIydasix:

» HEMOJHO PACKpBITO COACpKaHWE Marepuana (ComeplkaHHe H3JIOKEHO (parMEeHTapHO, HE Bcerna
MI0CJIEIOBATENBHO), HO ITOKa3aHO o01iee MOHUMaHUe BOIIPOca U MPOJEMOHCTPUPOBAHBI YMEHHUS, 10CTaTOYHbIE
IUIL YCBOGHMS HpPOrpaMMHOro martepuana (ompezneneHbsl «TpeGoBaHHMAMH K MaTeMaTHUECKOW IOATOTOBKE
y4alIuXcs» B HACTOSILEN TPOrpaMMe 110 MaTEMATUKE);

» WMENUCh 3aTPYAHCHHUS WIH JONYIICHbI OIIMOKH B ONpENEJCHUH MAaTeMaTHYEeCKOW TEPMHUHOJIOTHH,
YepTexkax, BbIKJIAIKaX, HCIPaBICHHBIE ITOCIIE HECKOJIBKUX HABOISIINX BOIIPOCOB YUHUTES;

» YYCHUK HE CIIPaBUJICS C TPUMEHEHHEM TEOPHH B HOBOW CHUTYAIUH TPH BBHITOJHEHUH MPAKTUYCCKOTO
3aJlaHus, HO BBIIIOJIHUII 3a/1aHUs 0043aTEIbHOTO YPOBHS CI0XKHOCTH 110 IaHHOU TeMeE;

» TpH  JIOCTAaTOYHOM  3HAaHUM  TEOPETHUECKOr0  Marepuaia  BBIABICHA  HEIOCTaTOYHAs
copMHPOBAaHHOCTH OCHOBHBIX YMEHUN M HABHIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIUX CIydasx:

» HE PacKphITO OCHOBHOE COJIEp)KaHHe Y4eOHOr0 MaTeprana;

» 00HapyXeHO He3HaHHE y4EeHHKOM OoJbIneil nian Hanboiee BaKHON YacTH y4eOHOTO MaTepuana;

» JIOTyIIeHbl OMHMOKY B ONPEAETICHUN NOHATHI, TIPU UCIIONB30BAHUH MaTEMaTHYECKONH TEPMUHOJIOTHH, B
pUCYHKax, 4epTexax WM rpadukax, B BbIKJIAJKaX, KOTOPbIE HE HUCIPABJIEHbI 110CJIE€ HECKOJBKMX HABOISALINX
BOIIPOCOB YUUTEJIS.

ITpu oueHke 3HaHUN, YMEHMH M HAaBBIKOB yUYalIMXCs CIEIyeT yYUThIBaTh Bce OUIMOKHU (rpyOble U HErpyobie) u
HEIOYETHI.

OoOmas kiaccuGukanus ormooK.

[Tpu oneHke 3HaHMM, yMEHUH U HaBBIKOB O0YYaIOIMIMXCS CIEAYEeT YUYUTHIBATh Bce OLIMOKU (IpyOble U HerpyObie)

W HEIOY ETHI.
I'pyObiMu cunTaOTCS OIIMOKU:
- HE3HAaHHWE OMNpEACICHUS OCHOBHBIX TOHSTHH, 3aKOHOB, TIPaBWJI, OCHOBHBIX
MOJIOKEHU Teopuw, He3HaHue (OpMys, OOIIEPUHATHIX CHMBOJIOB OOO3HAYCHHI
BEJIMYMH, €UHULl UX U3MEPEHUS;
- HE3HaHHe HaUMEHOBAHUH eIMHUI] U3MEPECHMUS;
- HEYMEHHE BBIJICTUThH B OTBETE TJIABHOE;
- HEyMCHHE MPUMEHSITh 3HAHHUSI, aJITOPUTMBI JIJIsl pEIICHUS 3a/1a4;
- HEyMCHWHE JIeJIaTh BHIBOABI M 0000IICHHUS;
- HEyMeHHE YUTATh U CTPOUTH rpaduKu;
- HEYMEHHE MOJb30BaThCS MEPBOUCTOUYHUKAMH, YICOHHUKOM U CIPAaBOYHUKAMU;
- TIOTeps KOPHS UIIM COXPaHEHNE MOCTOPOHHETO KOPHS;



- orOpackiBaHue 0€3 00BSCHEHHI OAHOTO U3 HUX;

- paBHO3HAYHbBIE UM OIINOKU;

BBIYHCIUTEIbHBIC OUTMOKH, €CIIM OHU HE SIBIISTIOTCS OMUCKOM;
- JIOTMYECKHE OIITUOKHU.

K HerpyObIM oiMOKaM ciieyeT OTHECTH:

- HETOYHOCTh (POPMYJIUPOBOK, ONpEICACHUHN, TOHATUH, TEOPUM, BbI3BAHHAS HEMOJHOTON
0XBaTa OCHOBHBIX IPU3HAKOB OINPENENIIEMOro MOHATUS UM 3aMEHOM OJJHOTO - ABYX U3
3TUX MPU3HAKOB BTOPOCTEN EHHBIMU;

- HETOYHOCTH rpaduka;

- HEpaUHMOHAJbHBIA METOJ PEIICHHS 3aJa4d WM HEAOCTATOYHO MPOAYMAHHBIM IUIaH
oTBeTa  (HapylIeHWE JIOTMKWA, TOAMEHAa  OTACIbHBIX  OCHOBHBIX  BOIPOCOB
BTOPOCTENEHHBIMHU );

- HepalHMOHAJBHBIE METOJbI pa0OTHI CO CIIPABOYHOM U JPYTOM JINTEpaTypoil;

- HEYMEHHE pellaTh 3aJja4d, BHIOIHITH 33/IaHUs B O0IIIEM BH/IC.

Henpoueramu sBisitoTcs:
- HepalHMOoHAJILHBIE MPUEMbI BEIUUCICHUN U TPE0oOpa30BaHMUIA,
- HeOpeXHOe BHITIOJHEHHE 3aMKceil, YepTexei, cxeM, rpaduKoB.

O1neHKa NHCbMEHHBIX KOHTPOJBHBIX Pa00T 00Yy4YAIOIINXCA 0 MATEMATHKE.

OTBeT OleHUBAETCS OTMETKOM «5», eCJIn:
» paboTa BBINOJHEHA MTOJHOCTHIO;
» B JIOTHYECKHX PACCYKACHUAX U 00OCHOBAHUH PEIICHUS HET MPOOEIIOB U OMINOOK;
» B PCLICHUM HET MaTeMaTHYecKUX OMIMOOK (BO3MOXKHA OJHAa HETOYHOCTH, OIMCKA, KOTOpas He
ABISICTCA CJIEACTBUEM HE3HAHUS MM HEOHUMaHUs y4eOHOr 0 MaTepuana).

OTMmeTKa «4» CTaBUTCS B CIAEAYIOLIUX CIy4asiX:

» paboTa BBINIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHBI (€CIIM yMCHHUE
00OCHOBBIBATh PACCYKICHUS HE SIBISIJIOCH CIEIIHAIBHBIM 00bEKTOM MPOBEPKH );

» JOnyIIeHBbI OJHA OIMMOKAa WJM €CTh JIBa — TPHU HEMIO0YETa B BBIKJIAJIKAX, PUCYHKAX, YEPTEKAX HITU
rpadukax (eciu 3T BUABI padOT He SBISUIMCH CHEHAILHBIM 00bEKTOM MPOBEPKH).

O1MeTKa «3» CTaBUTCS, €CIIN:
» JIOIymIieHo Oojiee OJHOW OMMOKK WM Ooliee IBYX — TPeX HEAOYETOB B BHIKIAJKAX, YEPTEIKAX UIIH
rpadukax, HO oOyJaroniics obaagaeT 00s3aTEIbHBIMUA YMEHHUSIMH 110 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

» JONyIIEHBl CYIIECTBEHHBIE OLIMOKH, ITOKa3aBIIME, YTO OOyJaromMiicsi He 00sanaeT 00s3aTelbHBIMU
YMEHUSIMH 110 JAHHOW T€MeE B IIOJHOU Mepe.



Y4eOHO-MeTOAUYECKHE MATePUAJIbI

1. YMK
1. Anre0pa. 7 kiacc : yae0. st odmieoopasosat. opranuzanmii / [.B. Jlopodees, C.b. CyBoposa, E.A. byanMoBud u

np. — M : Ilpocsemenne, 2021 — 287 c. : ui.;

2. - AnreGpa. 8 xmacc : yueb. nus obmeoOpasoBat. opranusanumii / I.B. lopodees, C.b. CyBoposa, E.A.
Bynumosuy u ap. — M : [IpocBemenue, 2017 — 320 c. : un.;

3. - Anrebpa. 9 kmacc : yueO. nust obmeoopasosat. opranuzaruii / I.B. Jlopodees, C.b. CyBopona, E.A.
bynumosny u 1p. — M : [Ipocsemienue, 2017 — 336 c. : nn.;

2. [leyaTHble MocoOust

2.1. Kommnekt tabmun «Martematuka. Anreopa. 7-11 xknace». Harnsaaoe mocobue / M.: Criektp-M
2.2. IlopTpersl y4eHbIX-MaTeMaTUKOB. [leMoHCcTpanoHHbIi MaTepuan 1t mkonbsl / OO0 «lpodar
3. UnudopmManmoHHbIe HCTOYHUKHU

3.1. http://school-collection.edu.ru — enuHas KoJIeKIUs HUPPOBBIX 00PA30BATEIBLHBIX PECYPCOB

3.2. http://www.fipi.ru/ - dpenepaibHbIil HHCTUTYT IEIArOrMYECKUX U3MEPEHHI: HOpPMAaTUBHO-IIPaBoBast Oa3a
OI'D, otkpeiThiii Oank 3aganus OI'D (maTemaTka)

3.3. http://alexlarin.net/ - uapopmaronnas nmogaepxka npu noaroroske k OI'D mo MmaTemaTuke

3.4. http://sdamgia.ru/ - odpazoBaTeIbHBII TOPTA /IS MOATOTOBKH K 3K3aMeHaM
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