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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yuebHOTro rnpenmera «Anredpay» cocTaBieHa HA OCHOBE:

- deaepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIAapTa OCHOBHOTO 00miero oOpazoBaHus (IIpUKa3
Muno6pHayku P® ot «17» nekadps 2010 roma Ne 1897) ¢ nusmenenusimu (npuka3z Munoopuayku PO ot «31»
nexabpst 2015 roma Ne 1577, 3apeructpupoBanusiii B Muntocte 02.02.2016 Ne 40937);

- OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO o01ero oopazoBanust MbOY «Kypoptckas COLL»;

- YMK Anre6pa 7-9 knacc mon penakiueii I'. B. [lopodeena.

Ileapb peaJn3anuu NporpaMmbi:

- JOCTHIKEHHE BBIMTYCKHUKaMH OCHOBHOT'O 001Iero 00pa3oBaHus MIIAHUPYEMBIX PE3YJIbTATOB yueOHOTO
MpeaIMETa «MaTEMATUKA»: 3HAHUN, YMEHHM, HABBIKOB, KOMIICTCHIIMN U KOMIIETEHTHOCTEHN, ONIPEAEISAEMbIX JINY-
HOCTHBIMH, CEMEHHBIMHU, OOLIECTBEHHBIMHU, FOCYAAPCTBEHHBIMU MOTPEOHOCTSIMH U BO3MOXHOCTSAMHU 00ydYaro-
LIEroCsl CPEAHETO LIKOJIBHOIO BO3pacTa, MHAUBUIYAIbHBIMU OCOOEHHOCTSAMHU €r0 Pa3BUTUS U COCTOSIHMS 3/10-
POBBS;
3agayamu peanu3zanuMy NPorpaMMsbl y4eOHOI0 NpeIMeTa SIBJISIOTCH:

- pa3BUTHE MBILUICHUS, IPEXKIE Bcero popmMupoBaHue abCTPAKTHOTO MBIILICHUS;

- (OopMHUPOBAHKE JIOTHYECKOTO M AITOPUTMUYECKOTO MBIIIJICHHS, @ TAKXKE TAKUX KaueCTB MBIIIUICHUS, KaK cuja
U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTB;

- (opMupoBaHME MaTEMaTUUYECKOTO CTHJIS MBIIIJICHHS, BKIIOYAONIEro B ce0d MHAYKIMIO U JeAyKLH0, 0000-
IIEHHE U KOHKPETU3aLUIO, aHAIU3 U CUHTE3, KJacCU(PUKAIIUIO U CUCTEMAaTU3all1I0, abCTparupoBaHue U aHallo-
THIO.

OO0mas xapakrepucTuka yue0HOro npeamera

Anzebpa — onvH 13 BRXHEWIIMX KOMIIOHEHTOB MaTEMaTHYECKOro oOpa3oBaHMs, HEOOXOIUMBIH s
prOOpEeTeHUs] KOHKPETHBIX 3HAHWI U MPAKTHYECKU 3HAYMMBIX YMEHUN, HEOOXOAUMBIX ISl U3YYEHUS T€OMET-
puu B 7-9 xiaccax, anreOpbl M Hayaja MaTeMaTndeckoro aHanusa B 10-11 kimaccax, a Takyke U3y4eHHs CMEKHBIX
JUCHUIIIINH.

[IpakTHyeckas 3HAYUMOCTh ANreOpbl COCTOMT B TOM, YTO MPEIMETOM €r0 M3YUCHHS SIBISIOTCS KOJIHYe-
CTBCHHLIC OTHOLICHUA U IIPOUCCCHI pCAJIbHOI'O MHPA, OITMCAHHBIC MAaTEMATUIYCCKUMU MOJICIISIMU.

B kypce anreOpbl 7-9 K1accoB MpenCTaBICHBI CIEIYIONINE colepKaTeNbHble THHUM: «Yucnay, «Ypas-
HEHUsS U HEpaBEHCTBay, «DyHKIUNY, «Pelienne TeKCTOBbIX 3a7au», «CTaTUCTUKA U TEOPUsI BEPOSATHOCTEM.

B pesynbrare nzydeHuss MaTeMaTHKH OOY4YalOIIMECs Pa3BUBAIOT JOTMYECKOE M MAaTEMaTH4eCKOe MBbIIII-
JIeHUe, MOJIY4YaloT NPEJCTaBICHHE O MAaTEeMaTHYECKHX MOJENAX; OBJIAAEBAIOT MAaTEeMaTHYECKHMH pacCykie-
HUSMH; y4aTcsl IPUMEHATh MaTeMaTHUECKUE 3HAHUS MPU PELISHUH Pa3IUYHBIX 33/a4 M OLCHUBATH MOJY4EH-
HBIC PpE3YJIbTAaThl; OBJIAZICBAIOT YMCHUAMU PCUICHUA y‘~IC6HI)IX 3a7ia4; Ppa3sBUBAIOT MATEMATUYCCKYIO UHTYUILIUIO.

Y4yeOHO-MeTOANYeCKUH KOMILIEKT

Anrebpa. 7, 8, 9 xnacc: yueObHuk 11 oduieobpazosar. opranuzanuii / [I'. B. Jlopodees, C. b. CyBopoga,
E. A. bynumosuuy, JI. B. Ky3nenosa, C. C. Munaesa, JI. O. Pocnosa]. — M.: [Ipocenienue

Escradpesa JI. I1., Kapn A. I1. Anre6pa. lugaktuueckue Matepuainsl. 7, 8, 9 kinaccel. — M.: IIpocBerne-
HUE

Kysnenosa JI. B., Munaesa C. C., Pocnosa JI. O. Anredpa. KontponbsHbie paboTsl. 7, 8, 9 kinaccel. — M.
[Tpoceemienue, 2017.

Anrebpa. Meronuueckue pekomenganuu. 7, 8, 9 kmacc / [C. b. CyBoposa, E. A. Byaumosuy, JI. B. Ky3-
nerosa, C. C. Munaesa, JI. O. Pocioa]. — M.: IIpocsemnienne, 2017 r. (pa3MerieHo Ha caiite WWW.Prosv.ru).

Onucanue MecTa yueOHOro npeaMera B y4eOHOM IJIaHe
Y4eOHblil penMeT «Anredpa» BXOIUT B MPeIMETHYI0 001acTh «MareMaTuka U HH()OpPMATHUKAY, SBIIS-
eTcst 00s13aTeNBHBIM JIJISl U3Y4YeHUs B 7-9 kitaccax. B yueOHOM Tu1aHe Ha €ro N3y4eHHE OTBOIUTCS:

Kaace YueOHbIi nIpeaMer KonuyectBo KonnuectBo Hroro
HeJleJIbHBIX YaCOB y4eOHBbIX He/lellb 3a y4eOHbIii roa

7 Kyacc Anrebpa 3 34 102

8 KJacc Anrebpa 3 34 102

9 ktacc Anrebpa 3 34 102

Bcero 3a 3 rona peanuzanuu nporpamMmmsl — 306 yacos.




MNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YYEBHOI'O IPEJMETA
W3yuenne anreOpbl oOecreYnBaeT CIEAYIONINE Pe3yIbTaThl OCBOCHUS OCHOBHOW 0Opa30BaTENbHONM MpOrpaM-
MBI

JInyHOCTHBIE Pe3yJIbTaThl

1. T'OTOBHOCTB U CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO I CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMH K
O00YYCHHIO U MMO3HAHUIO; TOTOBHOCTh M CITOCOOHOCTh OCO3HAHHOMY BBIOOPY ¥ IIOCTPOCHHIO TATbHEHINCH MH U~
BUYJIIbHOW TpaeKkTopuu oOpa3oBaHUs Ha 0aze OPHEHTUPOBKM B MHUpe Ipodeccuil U npodecCrOHATbHBIX
MPEINOYTCHUH, C YIeTOM YCTOMYUBBIX TO3HABATEIHHBIX HHTEPECOB.
2. ChopMHUPOBAaHHOCTh OTBETCTBEHHOT'O OTHOILICHHUS K YICHHIO; YBAXHTEIBHOTO OTHOIICHHS K TPYY.
3. CopMUpOBaHHOCTH IETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAYKU U OOIIECTBEHHO!N MPAKTHKH, YYUTHIBAIOLIETO COLUAIBLHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT'000-
pasue COBPEMEHHOTO MHpA.
4. Oco3HaHHOE, YBOKUTEIBHOE U AOOPOKENaTEIbHOE OTHOIICHUE K JPYrOMYy YelIOBEKY, €r0 MHEHHIO, MUPO-
BO33PECHHIO, KYJIBTYpE, A3bIKY, Bepe, TPAKIAAHCKON MO3UIKU. ['0TOBHOCTh U CIIOCOOHOCTh BECTH JTHAJIOT C JPY-
TMMU JIIOJIbMH M JIOCTHTaTh B HEM B3aMMOIIOHUMAaHUS (MICHTU(HKALUS ceOs KaK MOJHOMPABHOTO CyObeKTa
OOIIeHUs, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 00pa3a mapTHEpa IO JAUAIOry, TOTOBHOCTh K KOHCTPYHPOBAHHUIO
o0pasa IOIMyCTUMBIX CIIOCOOOB JHMAaIora, TOTOBHOCTh K KOHCTPYMPOBAHUIO MPOIIECCA TUAIOTa KaK KOHBEHIIMO-
HUPOBaHUSI HHTEPECOB, MPOILEIYDP, TOTOBHOCTh U CIIOCOOHOCTD K BEJICHHIO TIEPETOBOPOB).
5. OCBOEGHHOCTH COIMAJIBHBIX HOPM, IPABWJI ITOBEJICHHUS, pojield 1 (JOPM COLHMATIBHOM KHU3HU B IPYNIAx U CO-
o01IecTBax.
6. ChopMUpOBaHHOCTbH [IEHHOCTH 3[IOPOBOTO M OE3011aCHOTO 00pa3a )KHU3HHU.
7. Pa3BUTOCTB 3CTETHYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYA0KECTBEHHOTO Hace1ust HapooB Poccuu u mupa,
TBOPYECKOH JICATEIILHOCTU ICTETUYECKOTO Xapakrepa (CIIOCOOHOCTh IOHUMATh ACTETUYECKOE, SMOIIMOHATIBHO-
[IEHHOCTHOE BHUJICHHUE OKPYXKAIOIIEro MHUpA; CIOCOOHOCTH K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOSHHIO MHpA,
CaMOBBIPOKEHHUIO ¥ OPHCHTAIIMH B XYJI0)KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBOKEHHE K
UCTOPHUH KYJIbTYphl cBoero OTeuecTBa, BRIPAKCHHOW B TOM YHCJIC B IOHMMAHUK KPACOTHI YeJIOBEKa; CHOPMHU-
POBaHHOCTh AKTUBHOT'O OTHOIICHHS K TPAIUIHAIM XYI0KECTBEHHON KYJIBTYpPhI KaK CMBICIIOBOHM, 3CTETHYECKOM
Y JINYHOCTHO-3HAYUMOM IIEHHOCTH).
8. ChopMHPOBAaHHOCTh OCHOB JKOJOTMYECKOH KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIO-
TMYECKOTO MBIIIJICHUS.

MeTanpeaMeTHble pe3yJibTaThI
Mescnpeomemmnwie nonamus
OOyuaromnmecs: yCOBEpIICHCTBYIOT PUOOPETEHHBIE HAa TIEPBOM YPOBHE HABBIKH PadoThl ¢ HHGopmanueii u
nonoyHAT uX. OHM cMOTyT paboTaTh ¢ TEKCTaMHM, IPeoOpa3oBbIBATh M MHTEPIIPETHPOBATH COAEPIKALIYIOCS B
HUX MH(]OpMaIHIO, B TOM YHUCIIE:
* CUCTEMaTH3UPOBaTh, COMOCTABIATh, AHATU3UPOBATH, 0000IIATh U UHTEPIPETHUPOBATH WH(POPMAIIHIO, CONEp-
JKAaIlyrocsl B TOTOBBIX MH(POPMAIIMOHHBIX 00BEKTaX;
* BBIIEJIATD IVIABHYIO U M30BITOYHYIO MH(OPMAIIKIO, BBIMOJIHATH CMBICIOBOE CBEPTHIBAHUE BBIAEICHHBIX (hak-
TOB, MBICJICH; MPEICTABIATh HH(OPMAIMIO B CXKATOW CIOBECHON (opme (B BHIE TUIaHA WM TE3UCOB) M B Ha-
I AHO-CUMBOJINYECKOH opme (B BUIE TAONHUL, TpapUUECKUX CXEM U JUarpaMM, KapT MOHITUNH — KOHILIENITY-
QJIbHBIX THarpaMM, OMOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH U JOMOJIHSATH TaOJIMIIbI, CXEMBI, AUArPaMMBbI, TEKCTHI.
OObyuaromuecs NpUOOPETYT ONBIT MPOEKTHON AeATEeJLHOCTH Kak 0co00il (opMbl yueOHON paboThl, CrIOcO0-
CTBYIOIIEH BOCIIMTAHUIO CAMOCTOSITEIbHOCTH, MHULIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHBAIUU U
3G HEKTUBHOCTH YIeOHOH AEATENBHOCTH; B XOJI€ peal3allii MCXOTHOTO 3aMbICIa Ha MPAKTUYECKOM yYpPOBHE
OBJIQ/ICIOT YMEHUEM BbIOMPAThH aJIeKBAaTHbBIE CTOSIIEH 3a/aue Cpe/CTBa, IPUHUMATh PEIICHHs, B TOM YHCIe U B
CUTyanusx HeonpeaeaeHHocTH. OHU MOIydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOIBKUX
BapUaHTOB PEILIEHUH, K MOMCKY HECTaHAAPTHBIX PEIICHHUH, MOUCKY M OCYIIECTBICHHUIO Hanboiee mprueMiIeMoro
peteHus.
B cootBercTBun ®I'OC OOO BBIIENAIOTCS TPU TPYMIBI YHUBEPCATBHBIX YUeOHBIX JEHCTBUI: peryasiTUBHBIE,
MO03HaBaTEeNbHbIC, KOMMYHHKATHBHEIE.
Pezynamuenvie YY/[



VYMeHue caMoCTOATENbHO ONPENENATh Ledn 00ydeHHs, CTaBUTh U (OPMYIMPOBATH HOBBIE 33Ja4l B yueOe
U T03HABaTEIbHON JEeSTEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOCH MMO3HABATEIbHOM JESTEIbHOCTH.
OO0yuaromuiicsi CMOXKET:

aHAJTM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBAThH Oyaylre 00pa3oBaTebHbIC PE3YIbTAThI;
UACHTU(PHUIIMPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONIPEEIISATh IIIaBHYIO MIPOOIIEMY;

BBIJIBUTaTh BEPCUU PELICHUs NpoOIeMbl, (OpMyTupoBaTh TUIOTE3bI, MPEABOCXHUIATh KOHEUHBIH pe3yiib-
TaT;

CTAaBUTb 1IE€JIb I€ATEILHOCTH Ha OCHOBE OIPE/IeIIEHHON MPOOJIEMbI U CYLIECTBYIOIUX BO3MOXKHOCTEH;
¢dbopMynupoBaTh ydeOHbIE 33aUM KaK IIaru JOCTHKEHMsI TIOCTABICHHON LEJIN 1A TEIbHOCTH;
00OCHOBBIBaTh 1€JIEBbIE OPHUEHTUPBI U NPHUOPUTETHI CChLIKAMHM Ha LIEHHOCTH, YKa3blBasi U OOOCHOBBIBAs
JIOTHYECKYIO MOCTIeI0BATEIBHOCTD LIaroB.

YMeHue caMoCTOSITENbHO IUIAHUPOBATH IYTH JAOCTHXKEHMs Liefieil, B TOM 4HCJIe albTepHATUBHBIC, 0CO3-
HaHHO BbIOMpaTh Hambosiee FPPEeKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U MO3HaBaTeIbHBIX 3a1a4. O0y-
YAIOLIUICS CMOXKET:

OIpeAEIATh HEOOXOAUMBIE AEUCTBUE(S]) B COOTBETCTBUM C YUeOHOM M [MO3HABATEJIbHOM 3a/1a4eil U COCTaB-
JSITHh aITOPUTM UX BBITIOTHEHUS;

000CHOBBIBATh M OCYIIECTBIISATH BHIOOP HanOosee 3pPEeKTUBHBIX CIIOCOOOB PEIICHHs YUeOHBIX U ITO3HABA-
TEJIbHBIX 3a/1a4;

OTIPEIeNIATH/HAX0IUTh, B TOM YHCIIE U3 MPEUIOKESHHBIX BAPHAHTOB, YCIOBUS Ui BHIIIOJHEHUS YI€OHOU U
IMO3HABATEILHOM 3aa4H;

BBICTPAMBaTh JKU3HEHHBIC IIJIAHBI HA KpaTKOCpOuyHOe Oynyiiee (3asBiATh 1I€JIEBble OPUEHTHPHI, CTABUTh
aJIeKBaTHbIE MM 3aJlaud U INpejaraTh JeMCcTBUS, YKa3biBas U 00OCHOBBIBAs JIOTHYECKYIO IOCJIE0BATEIb-
HOCTb 11aTrOB);

BbIOMPATh U3 NPEJIOKEHHBIX BAPMAHTOB U CaMOCTOSATENILHO UCKATh CPEACTBA/PECypChl JJIs PELIeHUs 3a-
Jauu/AOCTHKEHUSI LIeIIH;

COCTABIIATH IUIAH PEIICHHSI TPOOIEMBI (BBITIOTHEHUS TIPOCKTA, IIPOBEICHHS UCCIICAOBAHMS);

OIpeIeNIATh MOTEHIUAIbHBIC 3aTPYAHEHUS NP PEIICHUU y4eOHOM U M03HaBaTeIbHOM 33aJaul U HaXOJUTh
CpeZAcTBa JJIsl UX YCTPAaHEHMS,

OIMCBIBATH CBOM OIBIT, 0OPMIISISL €T0 ISl TIepejaud JPYTUM JIIOASIM B BHJIE TEXHOJIOTHH PEUICHUS TpaK-
TUYECKHX 3a/1a4 OTPE/ICTICHHOTO KIIAacCa;

IUTAHUPOBATh U KOPPEKTUPOBAThH CBOIO MHAMBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

YMeHHe COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMH DPE3YJbTaTaMM, OCYIIECTBIATH KOHTPOJb CBOEH
JESTeTBbHOCTH B IPOIECCE TOCTHIKECHUS Pe3ysbTaTa, ONpeAessaTh CHOCOOBI JICHCTBHHA B pamMKax Ipeasio-
KEHHBIX YCJIIOBUI U TpeOOBaHMM, KOPPEKTUPOBATh CBOM JIEHCTBHS B COOTBETCTBUU C M3MEHSIOLIECHCS CH-
Tyauuei. O0yJarommiics CMOXKET:

OIIpeJIeNIATh COBMECTHO C MEJaroroM M CBEPCTHUKAMHU KPUTEPUH IJIAHUPYEMBIX PE3Y/IbTaTOB U KPUTEPUHU
OLIEHKHU CBOEH y4eOHOH e TeIbHOCTH;

CHCTEMAaTH3HPOBATh (B TOM YHCJIE BBIOMpATh NMPUOPUTETHBIC) KPUTEPHH IUIAHUPYEMBIX PE3yIbTaTOB U
OIIEHKH CBOECH JIeSTEIHLHOCTH,

0TOMpaTh UHCTPYMEHTHI Ul OLIEHUBAHUS CBOEH JNESATEIbHOCTH, OCYLIECTBISATh CAMOKOHTPOJb CBOEH J1esi-
TEJIBHOCTU B paMKax MPeJI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

OLIEHUBATh CBOIO JICATEIILHOCTh, APTYMEHTUPYS IIPUYHUHBI JOCTHXKEHUS MM OTCYTCTBHS INIAHUPYEMOTO pe-
3yJIbTaTa;

HAXOJIUTh JIOCTaTOYHBIE CPEJICTBA JIJISl BHIIOJTHEHUS yUeOHBIX JICHCTBUI B M3MEHSIONICHCS CUTYyaIluy 1/ HJTH
NP OTCYTCTBHUH TUTAHUPYEMOTO PE3yIIbTaTa;

paboTasi Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO JIEATEIbHOCTh HA OCHOBE aHAIM3a W3MEHe-
HUI cUTyaIuu Ui NOJyYeHUs 3aIUIaHUPOBAaHHbBIX XapaKTEPUCTUK MPOAYKTa/pe3yibTarTa;

YCTaHABJIMBATH CBSI3b MEXKIY MOJYYCHHBIMH XapaKTePUCTUKAMH TPOIYKTa U XapaKTePUCTHKAMU Tpoliecca
JESTeTHPHOCTH | TI0 3aBEPIICHUH JCATEIBHOCTH MpeIaraTh N3MEHEHHE XapaKTePUCTUK MPoIiecca s 1mo-
Jy4eHHUs yAyUIIEHHBIX XapaKTepUCTUK MPOYKTa;

CBEpSATH CBOM JICHCTBHS C IIEIBIO M, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIIHOKHA CAMOCTOSITENTHHO.

YMeHne OIeHHWBaTh MPABWIIBHOCTH BEHITIOTHEHUS Y4eOHOW 3a/aud, COOCTBEHHBIE BO3MOXKHOCTH €€ pellle-
Hus. O0yJaroNuiics CMOXKET:

OTIPENIENIATh KPUTEPUU TPABIIIBHOCTH (KOPPEKTHOCTH) BBIITOJIHEHHSI YUeOHOH 3a/1aum;



aHAJIM3UPOBaTh M OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTApHs MJSl BBIMOTHEHUS
y4eOHOM 3a/1a4u;

CBOOO/IHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMU OIEHKU M CAMOOIICHKH, UCXOMS U3 LETH U UMEI0-
IIUXCS CPEJICTB, pa3indas pe3yiabTaT U CocoObl ecTBUH;

OLICHUBATh MPOAYKT CBOCH AESITENbHOCTU IO 3aJaHHBIM H/WIIM CAMOCTOATEIHHO ONpeAeNIeHHBIM KPUTEpPH-
SIM B COOTBETCTBUU C LIEIBIO JEATEIbHOCTH;

00OCHOBBIBATh JIOCTHKHUMOCTb II€JTH BEIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHUX pecyp-
COB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

(buKCcUpOBaTh U AHAIU3UPOBATH IUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

Bnagenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHSATUS PEIICHUN M OCYIIECTBIEHUS OCO3HAHHOIO
BbIOOpa B yueOHOH U 1o3HaBaTeNbHON. O0YJatOUUiiCs CMOXKET:

HaO0JI0/1aTh U aHAJIM3UPOBATh COOCTBEHHYIO YU€OHYIO M MO3HABATEIbHYIO JEATEIbHOCTh U JEATEIbHOCTh
Apyrux o0y4yaromuxcst B MPoIecce B3auMOIIPOBEPKH;

COOTHOCHUTH PEajibHbIE U IUIAHUPYEMbIE Pe3yJIbTaThl MHIUBUIYaIbHOW 00pa30BaTENIbHON AESTENbHOCTH U
JIeN1aTh BBIBO/IBI;

MPUHUMATH PEIICHUE B Y4EOHON CHTYaIli U HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITENTFHO OTPEACISTh MPHUMHBI CBOETO yCIIeXa MM HeycleXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CH-
Tyalu# HeYCIIexa;

PETPOCTIIEKTUBHO OMPEENITh, KaKue ACHCTBUS 10 PEUICHUIO y4eOHOH 3a/1aui WM MapaMeTphl TUX JIECT-
BUI MTPUBEIN K MOJTYUYEHUIO UMEIOIIETOCs MPOAYKTa yueOHON AeSITeTbHOCTH;

JEMOHCTPHPOBATH MPUEMBI PETYJISAINUN NCUXOPU3UOIOTHUECKUX/ IMOIMOHATBHBIX COCTOSTHHN IS JJOCTH-
xeHus dpdekra ycrokoeHus (YCTpaHEHHUsT SMOIMOHATBHONW HAMPSHKEHHOCTH), 3 dekTa BoCCTaHOBICHUS
(ocnabnenus MPOSIBICHUN yTOMIICHHUS), 3P PeKrTa akTUBU3aLUU (TIOBBIIIEHUS ICUXO0(U3UOIOTHYECKON pe-
AKTUBHOCTH).

Ilo3naeamenvuvie YY/[

YMeHne onpeaensTh MOHATHUS, CO3/1aBaTh 000OIICHNS, YCTaHABINBATh aHAIOTHH, KiacCU(UIIMPOBaTh, ca-
MOCTOSITEIbHO BBIOMPATh OCHOBaHUS M KPUTEPUU [Js KiIacCU(UKAIMM, YCTaHABIUBATh HPUYUHHO-
CIICZICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE PACCYKICHHE, yMO3aKII0UeHHe (MHAYKTHBHOE, AETyKTHBHOE,
10 aHAJIOTHH) U JeNaTh BBIBOAbL. O0yJaromuics CMOXKET:

oI0MpaTh CIIOBA, COMIOAYMHEHHBIEC KIIFOUEBOMY CIIOBY, ONPEACTISIONINE €ro MPU3HAKU U CBOMCTBA;
BBICTPAUBaTh JIOTHUECKYIO IIEMOYKY, COCTOSIIYIO U3 KIFOYEBOT0O CIIOBA M COMTOAYNHEHHBIX MY CIIOB;
BBIICTISITH OOIIMIA MPU3HAK ABYX HIJIM HECKOJIBKUX MPEIMETOB WU SBJICHUM U O0BSICHATH UX CXOACTBO;
OOBEMHATH MPEIMETHI U SIBJICHUS B TPYIIIBI 10 OMpPeIeIeHHBIM MPU3HAKaM, CPAaBHUBATh, KJIACCU(ULIUPO-
BaTh U 000011aTh (PAKTHI U SBJICHHUS,

BBIJICTISITE SIBJICHHUE W3 OOIIETO psijia APYTUX SIBICHUN;

OTIPEICIIATH OOCTOSITEILCTBA, KOTOPHIE MPEIISCTBOBAIH BOSHHKHOBCHHIO CBSI3U MEXKY SIBICHHUSMH, U3
3TUX OOCTOSATEIHCTB BBIICTATEH OMPEICIISIONINE, CIIOCOOHBIC OBITh MPUYHHON JAHHOTO SIBJICHUS, BBISIBIISATH
MIPUYMHBI U CIEJICTBUS SBICHMUIA;

CTPOUTH PACCYXKICHHE OT OONIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM W OT YaCTHBIX SIBJICHHH K 00-
UM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYyXJICHHE HA OCHOBE CPABHEHUS NIPEIMETOB U SIBIICHUH, BBIACISAS MIPU 3TOM OOIIHNE TPU3HAKY;
M3JIaraTh MOJMyYeHHYIO HH(POPMAITUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMOi 3a/1a4H;

CaMOCTOSITEITLHO YKa3bIBaTh Ha HH(DOPMAIIHIO, HYKIAIONIYIOCS B TPOBEPKE, MpejIaraTh U MPUMEHSThH CITO-
co0 MPOBEPKH IOCTOBEPHOCTH HH(OPMAIIHH;

BepOaTM30BaTh YMOIMOHATFHOE BIIEUATIICHNE, OKa3aHHOE HAa HETO HCTOYHUKOM;

OOBSICHSITh SIBJICHUS, TIPOLIECCHI, CBSA3H U OTHOIIEHUS, BBISBISIEMbIC B XOJI€ TIO3HABATEIHHOW M HUCCIIEIOBA-
TEIBCKOUN NEeATENbHOCTH (TIPUBOIUTHh OOBICHEHUE C U3MEHEHHEM (OPMBI TIPEJICTABICHUS;, OOBICHATD, Jie-
TaIU3upys Wik 000011as1; 0OBACHATD C 3aJJaHHON TOUYKHU 3pEHHUS);

BBISIBJISITH M HA3bIBATh MPUYHHBI COOBITHS, SIBICHUS, B TOM YHCIIe BO3MOXHBIEC /Hanboyee BepOsSTHbIC MPH-
YUHBI, BO3MOXKHBIE TMIOCIEACTBHUS 3aJaHHOW TPUYUHBI, CAMOCTOSTENILHO OCYIIECTBISASA MNPUIMHHO-
CIICICTBEHHBIN aHAJIN3;

JieNaTh BBIBOJ] HA OCHOBE KPUTUYECKOTO aHaIN3a Pa3HBIX TOUEK 3PEHHS, MOATBEPKIATh BHIBOJ COOCTBEH-
HOM apryMEeHTAIHeH WM CaMOCTOSTEIIBHO TIOJyYeHHBIMA JTaHHBIMHU.
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VYMeHue co3maBaTh, MPUMEHATh U NPEOOpPa30OBHIBATH 3HAKM M CHMBOJIBI, MOAETH U CXEMBI JUIS PEUICHUS
yueOHBIX U MMO3HABaTEIbHBIX 33a4. OOy4aromuicss CMOXET:

0003HaYaTh CHMBOJIOM M 3HAKOM IPEAMET W/ SBJICHUE,

OIPEAETATh JOTNYECKUE CBSI3M MEXKIy IpeAMETaMy W/WIN SBICHUSIMH, 0003HaYaTh JaHHBIC JTOTHYECKUE
CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPAKTHBIN WM peaibHbII 00pa3 mpeaMeTa U/NiH SBJICHHUS;

CTPOUTH MOJICNIE/CXEMY Ha OCHOBE YCIIOBHI 3aJla4¥ W/UITU CIoco0a ee pericHus;

co3llaBaTh BepOaJbHBIC, BEIIECTBEHHBIE U WH(OPMAIIMOHHBIE MOJAEIH C BBIZCICHHEM CYIIECTBEHHBIX Xa-
PaAKTEpUCTUK OOBEKTA [T OTIPENIEIICHHUS CII0CO0a PEIICHHS 33Ja4i B COOTBETCTBHHU C CUTYaIUEH;
peoOpa30BHIBATE MOJIENIU C LENBIO BBISIBICHHS OOIIMX 3aKOHOB, ONPEACISIONINX JaHHYIO MPEAMETHYIO
00J1aCTh;

NEPEBOANTH CIOXKHYIO 110 COCTaBy (MHOTOACHEKTHYIO) HHPOPMAIMIO U3 rpaduyeckoro uin (Gopmanuszo-
BAaHHOTO (CHMBOJIBHOT0) TIPEJICTABICHUS B TEKCTOBOE, M HA00OPOT;

CTPOUTH CXEMY, aJITOPUTM JICHCTBHS, UCIIPABISATH MIIM BOCCTAHABIMBATh HEU3BECTHBIN paHee aJrOpuTM Ha
OCHOBE UMEIOIIErocs 3HaHusA 00 00BEKTE, K KOTOPOMY NMPUMEHSIETCSI alrOpUTM;

CTPOUTH J0KA3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHAIM3UPOBATh/pedIeKCHPOBATh ONBIT Pa3pabOTKU M peaTn3aluy yueOHOTO MPOEKTa, HCCIeA0BaHUs (TEo-
PETHUYECKOT0, SMIIMPUYECKOT0) Ha OCHOBE IPEIJIOKEHHOW MPOOJIIEMHOM CHTYaIlMH, ITOCTABICHHOMN LENN
W/WIIM 33JaHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3yibTaTa.

CwmpicnioBoe yreHre. OOy4aronuiicss CMOJKET:

HAXOJUTh B TeKCTE TpeOyeMyro HH(OpMAIHIO (B COOTBETCTBUU C LIEJISIMHU CBOCH JIESTEILHOCTH);
OPHEHTUPOBATHCS B COJCPKAHUN TEKCTa, IOHMMATh IIETIOCTHBINA CMBICI TEKCTa, CTPYKTYPHPOBAThH TEKCT;
yCTaHaBJIMBaTh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUI, SBICHHIA, IIPOIIECCOB;

PE3IOMHPOBATH TJIIaBHYIO UJICIO TEKCTa,

peoOpa3oBBIBATH TEKCT, KIIEPEBOJ) €0 B IPYTYI0 MOJAIbHOCTh, HHTEPIIPETUPOBATh TEKCT (HEXYI0XKe-
CTBEHHBIH — yueOHBIN, HAYIHO-TTOMYJISIPHBIH, HH)OpMAIIMOHHBIH, TeKCT non-fiction);

KPUTHYECKH OIICHUBATh CO/ICpKaHKe U (OPMY TEKCTa.

®opMupOBaHUE W pa3BUTHE HKOJOTHYECKOTO MBIIUICHHS, YMEHHE NPUMEHSTh €ro B IMO3HABATEIBHOM,
KOMMYHUKaTHBHOM, COIIMANBHON MPAKTHKE M MPO(eCcCHOHaIbHOM opreHTanu. OOyJaronuiics CMOXeT:
OTIPEJIeNIATH CBOE OTHOIICHHUE K IPUPOAHOM cpee;

aHAJM3UPOBATH BIMSTHAE YKOJIOTHUECKUX (PaKTOPOB HA Cpely OOUTAHHS KUBBIX OPTaHU3MOB,;

MIPOBOJIUTH MPUUUHHBIN U BEPOSITHOCTHBIM aHAJIN3 HKOJOTHUECKUX CUTYaIUi;

MIPOTHO3UPOBATh U3MEHEHHUSI CUTYallUH MIPU CMEHE JIeHCTBHS OJHOrO (akTopa Ha AEUCTBUE APYyroro ¢ak-
TOpAa;

pacIpoCTpaHATh SKOJIOTUIECKHE 3HAHUS M YUYAaCTBOBAThH B MPAKTHUYECKHUX JIENAX I10 3aIIUTE OKPYKaIOMIeH
Cpensl;

BBIpa)XKaTh CBOE OTHOLIEHHE K PUPOJIE YepPe3 MOJIENH, IPOECKTHbIE pabOThI.

10. Pa3BuTHe MOTHBALIMM K OBJIAJIEHUIO KYJIbTYPOIl aKTUBHOTO MCIIOJIb30BaHMsI CIOBapeil U Ipyrux mnouc-
KOBBIX cucteM. O0y4arouuiicss CMOXKeT:

OIpeIeNIATh HEOOXOIUMbIE KIIFOUEBbIE TIOMCKOBBIE CJIOBA U 3alPOCHI;

OCYILECTBIATH B3aUMOJCHCTBUE C JIEKTPOHHBIMU ITOMCKOBBIMHM CUCTEMAaMHU, CIIOBAPSIMU;

(bopMHpPOBATh MHOKECTBEHHYIO BBIOOPKY W3 IOMCKOBBIX MCTOYHHKOB U OOBEKTUBU3AIMH PE3YIIbTATOB
MTONCKA;

COOTHOCHTH TOJTY4YE€HHBIE PE3YJIbTAThl IIOMCKA CO CBOEH NI TeTbHOCTBIO.

Kommynukamuenwvie YY/[

YMeHrne opraHu30BBIBaTh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIHHOCTh C YYUTEIEM M CBEPCT-
HUKaMH; paboTaTh MHIMBUAYAJIBHO U B TPYIIE: HaXOJUTh OOllee pelieHrne 1 pa3penarb KOHQJIMKTHL Ha
OCHOBE COTJIACOBAHMSI TO3WIUH M y4deTa WHTEpPecoB; (HOpMyITUpOBaTh, apryMEHTHPOBATh M OTCTaMBATh
cBoe MHeHHEe. O0yJaroIuics CMOXKET:

OTIPEIENIATH BO3MOKHBIE POJIM B COBMECTHOH JIEATELHOCTH;

UTpaTh ONPEICICHHYIO POJIb B COBMECTHOU JEATEITBHOCTH;

MPUHUMATP MO3UIHI0 cOOeceTHNKa, TIOHUMAsl TTO3UIHIO IPYTOT0, pa3jinyaTth B €r0 PeYd: MHEHUE (TOUKY
3peHus), 10Ka3aTeNnbCTBO (ApryMEHThI), aKThl; TUIOTE3bl, AKCHOMBI, TEOPUU;
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OIpENIeNIATh CBOM NEMCTBUS U AECHCTBUS MApTHEPA, KOTOPbIE CIOCOOCTBOBAIN WM MPENATCTBOBAIM MPO-
IOYKTUBHON KOMMYHHKAIIUH;

CTPOUTH MO3UTUBHBIE OTHOIICHUS B IPOLIECCEe YUeOHOM U TO3HABATENILHON ACATEIbHOCTH;

KOPPEKTHO U apryMEHTUPOBAHHO OTCTaUBAaTh CBOK TOYKY 3PEHMS, B JUCKYCCUU YMETh BBIJIBUTATh KOHTP-
apryMeHTbI, iepedpa3supoBaTh CBOIO MBICIH (BIaeHHE MEXaHU3MOM YKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HaBaTh OLIMOOYHOCTH CBOETrO
MHEHHUs (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

npeJularath allbTePHATHBHOE PEIICHHE B KOH(INKTHOW CUTYAlUH;

BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCUH;

JIOrOBAapHUBAaThCs O MpaBWIaxX M BOIPOCAX Uil OOCYXJICHHsI B COOTBETCTBHM C ITOCTAaBICHHOM nepes rpym-
10 3a1a4ei;

OpPraHU30BBIBAaTh YU€OHOE B3aMMOJCHCTBHE B rpymie (OMpeaessaTh O0Iue e, pacipenesiiaTh poiu, 10-
rOBApUBATHCS APYT C IPYrOM U T. [1.);

YCTpaHATh B paMKax AMajora pa3pbiBbl B KOMMYHUKAIMH, 00YCIIOBJIEHHbIE HEOHUMaHUEM/HEIPUITHEM
CO CTOPOHBI COOECEeAHMKA 3aJjauu, (POPMBI WM COJIEPHKAHMSL JHAJIoTa.

YMeHHe 0CO3HaHHO HCIIOIB30BATh PEUEBBIE CPEICTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKALIMK ISl BbI-
pa’keHHsl CBOMX YYBCTB, MbICJIEH U NOTPEOHOCTEN AJIs MJIAHUPOBAHUS U PETYJISLUU CBOCH JesTeIbHOCTH;
BJIa/ICHUE YCTHOM U MHCbMEHHOM PeUbl0, MOHOJOTUYECKONH KOHTEKCTHOM peubto. OOy4aronuiicst CMOXKeT:
OIpeNIeIATh 3371a4y KOMMYHHKAIIMKM U B COOTBETCTBUU C HEH OTOMpPATh peyeBble CPEJICTBA;

0oTOMpaTh U UCIOJIb30BaTh PEUEBbIe CPEACTBA B IPOLIECCe KOMMYHUKALMU C APYTUMHM JIOABMHU (IMAJIOT B
nape, B Majioil rpynmne u T. 1.);

IIPEJICTaBIATh B YCTHOW MJIM MUCbMEHHOM (pOpMe pa3BepHYTHIH IJ1aH COOCTBEHHOM JEATEIbHOCTH;
co0JIr01aTh HOPMBI ITYOJIMYHON peun, perjaMeHT B MOHOJIOTE U JUCKYCCHH B COOTBETCTBHM C KOMMYHHUKa-
THUBHOI 3a7aueii;

BBICKA3bIBaTh 1 00OOCHOBBIBATH MHEHUE (CYK/IEHUE) U 3alpallluBaTh MHEHUE apTHEPA B paMKax J1Majora;
IIPUHUMATD PELIEHUE B XO/I€ JUAJIOTa U COIVIACOBBIBATH €I0 C COOECETHUKOM;

CO3/1aBaTh MUCbMEHHbIE KJIMIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIIOJIb30BAaHUEM HEOOXOJIUMBIX
pPEYEBBIX CPENICTB;

UCIOJIb30BaTh BepOasIbHbIE CPECTBA (CPEICTBA JIOTUYECKOM CBSI3M) /7Sl BBIJECJICHUSI CMBICIOBBIX OJIOKOB
CBOETO BBICTYILICHHUS;

HCIIOJIb30BaTh HeBepOalbHbIE CPEACTBA WM HaIJIAJIHbIE MaTepuaibl, MOJArOTOBIEHHbIE/OTOOpAHHBIE O]
PYKOBOACTBOM YYHUTES;

JIeNaTh OLICHOYHBIN BBIBOJ O JOCTHKCHHM LM KOMMYHHUKAIIMM HEIIOCPEJICTBEHHO IOCIE 3aBEPILICHUS
KOMMYHHMKATUBHOTO KOHTAaKTa U 0OOCHOBBIBATb €TO0.

@®opMUpOBaHHWE U PpPa3BUTHE KOMIETEHTHOCTH B OOJAacTH HCHOJb30BaHUSA HMH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJorui (nanee — UKT). O6yuatomuiicsi CMOXKeET:

L[EJICHANPABICHHO MCKAaTh W HCIOJb30BaTh HMH(OPMALMOHHBIE PECYpChl, HEOOXOMUMBIE AJIS PELIeHUs
y4eOHBIX M MPaKTHUYECKUX 3aay ¢ noMoinsto cpeacts UKT;

BbIOMpATh, CTPOUTH U MCIOJIb30BaTh a/IEKBaTHYI0 HH(OPMALMOHHYIO MOJIENb AJIS TIepejaul CBOMX MBbICIEl
CPEICTBAaMH €CTECTBEHHBIX U (POPMANIbHBIX SA3BIKOB B COOTBETCTBUU C YCIOBUSIMHU KOMMYHUKAIUH;
BBIJIENIATh WH(OPMAIIMOHHBIIN acleKT 3a/1a4uM, ONepUpoOBaTh JTaHHBIMH, UCIIOIb30BaTh MOJEIb PELICHUS 3a-
Jauu;

UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOIMM (BKJItOYasi BBIOOP aJIeKBAaTHBIX 33/au€ MHCTPYMEHTAJIbHBIX
MIPOrpaMMHO-AIIAPaTHBIX CPEICTB U CEPBHUCOB) JJIS PELIEHUS] NHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
y4eOHBIX 3ajlay, B TOM YHUCIIe: BBIYMCICHHUE, HAlMCAHUE JIOKJIAJ0B, pedepaToB, CO3/IaHHE MPE3eHTANN U
Ap-;

MCMOJIb30BaTh MH(POPMAITUIO C YUETOM 3TUYECKUX U IPABOBBIX HOPM;

co3JlaBaTh MH(POPMALMOHHBIE PECYpPCHl Pa3HOTO THUIIA U JJIS pa3sHbIX ayIUTOpUH, coOmoaTh HHPOpMALIH-
OHHYIO TUTHEHY U TpaBUJia THPOPMAIIMOHHOI 0€3011aCHOCTH.



IIpeaMeTHbIE pe3y/IbTATHI:
1) dbopMupoBaHue mpencTaBICHU 0 MaTeMaTHKe KaK O METOe MMO3HaHUs JAeWCTBUTEIBHOCTH, TO3BOJISIOLIEM
OMUCHIBATh M U3y4aTh peabHbIC MPOIECCHI U SIBJICHHUS:
OCO3HaHUE POJIU MaTEMaTUKH B pa3BuTUU Poccuu u mupa;
BO3MO>KHOCTb MPUBECTH MPUMEPHI U3 OTEUECTBEHHON M BCEMUPHOM UCTOPUU MATEMATUUYECKUX OTKPBITUM U UX
aBTOPOB;
2) pa3BUTHE YMEHHH paboTaTh ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAIM3HPOBAThH, U3BJIEKATh HEOOXOIU-
My10 HH(GOPMAIUIO), TOYHO U IPaMOTHO BBIPaXKaTh CBOU MBICIIU C IPUMEHEHHEM MaTeMaTU4YeCKOW TEPMHUHOIO-
UM ¥ CUMBOJIMKH, IPOBOJUTH KJIACCU(UKAIINU, JIOTHUECKHEe 0OOCHOBAHMSI, IOKA3aTEIhCTBA MATEMATHICCKHIX
YTBEPKICHUI:
OTEPUPOBAHUE TMOHATUSIMHU: MHOXKECTBO, JIEMEHT MHOKECTBA, MOJIMHOKECTBO, TPUHAIICKHOCTH, HAXOXKICHUE
nepeceyeHusi, 00beTMHEHMS MOAMHOXKECTBA B MPOCTEUIINX CUTYaLIUAX;
pElIeHre CIOKETHBIX 3a/1a4 PAa3HBIX TUIIOB HA BCE apu(PMETHUECKUE ACHCTBHS,
MPUMEHEHHE CcrIoco0a MOKUCKa PEeLICHHs 3ajaul, B KOTOPOM PACCYXACHHUE CTPOUTCS OT YCIOBHS K TPEOOBaHUIO
WM OT TpeOOBaHUs K YCIOBHIO;
COCTABJICHHE IIJIaHA PEIICHUS 3a/1auH, BBIICICHUE TANIOB €€ PEIICHUS, UHTEPIIPETAIUsl BEIYUCIUTEIbHBIX pPe-
3yJbTaTOB B 3aJ]a4€, UCCIIEJOBAaHUE MTOJIYYEHHOTO PELICHUS 3a/1a4uu;
HaxO0’KJICHHUE MPOIEHTA OT YMCJIA, YUCHIA 10 MPOIEHTY OT HETrO, HAaXOX/JIEHUs MPOIEHTHOTO OTHOIIEHHUS JBYX
YHUCEJI, HAX0XK/JICHUSI IPOLIEHTHOTO CHUYKEHUS WIIHM IPOLEHTHOTO TOBBILLICHUS BEJINYUHBI;
pelieHue JIOTHYECKUX 3a/1a4;
3) pa3BUTHE NPEICTABICHUNA O YHCJIE U YUCIOBBIX CUCTEMax OT HATypaJlbHBIX O ACWCTBUTEIBHBIX YHCEI; OB-
JaJicHuEe HAaBBIKAMU YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYUCICHHN:
OTEpUPOBAHUE TOHATUSAMHU: HATYpaJbHOE YHCIO, IEN0€ YUCIO, OOBIKHOBEHHAs! ApPOOb, NECATUYHAS IpoOb,
CMENIaHHOE YHUCJI0, PAIMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YUCIIO;
MCIOJIb30BaHNE CBOMCTBA YMCET U 3aKOHOB apu(PMETUYECKUX OMepalnuil ¢ YUCIaMU MPU BHIMOTHEHUH BbIUUC-
JICHUI;
KCTOJIb30BaHKUE MTPU3HAKOB JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYMCICHUN U PEILICHUH 33]1a4;
BBITIOJITHEHUE OKPYTJICHUS YMCEI B COOTBETCTBUU C IMPABHIIAMH;
CpPaBHEHUE YHCEIT;
OIICHMBAHUE 3HAUYCHUSI KBAJIPATHOTO KOPHSI U3 TIOJIOKHUTEIILHOTO 1IEJIOTO YHCIIa;
4) oBNageHNE CUMBOJBHBIM SI3BIKOM alreOphl, TpUEMaMHU BBIMOTHEHHS TOKIECTBEHHBIX NMPEOOPa30BaHMI BbI-
paXeHUH, pelIeHUs] YpaBHEHU, CHCTEM YpaBHEHU, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJICIIUPOBATH
pealibHbIe CUTYyalluU Ha s3bIKE anreOphl, UCCIIEOBATh TOCTPOCHHBIE MOJIETH C MCIOJIh30BAaHUEM afmnapara aj-
reOpbl, HHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yJIbTar:
BBHITIOJTHEHUE HECIIOKHBIX MPeoOpa3oBaHMil Al BHIYMCICHUS 3HAYEHUI YHMCIOBBIX BBIPAKEHHM, COAEpPKAIINX
CTENEHU C HATypaJIbHBIM IMOKA3aTeJIEM, CTETICHH C IIeJIbIM OTPUIIATEIbLHBIM MOKa3aTeeM;
BBHITIOJTHEHUE HECIIOKHBIX MPE0Opa3oBaHUi LIETBIX, JPOOHO pallMOHATBHBIX BHIPAKEHUN U BRIPAKECHUI C KBaJ-
paTHBIMH KOPHSIMH; PacCKphIBaTh CKOOKH, IPUBOJUTH MOJIOOHBIE ClIaraeMble, UCIOJIb30BaTh (POPMYIIBI COKpa-
LIEHHOTO YMHOKEHUS,
pelieHue JUHEHHBIX W KBaJIpaTHBIX YpaBHEHWU W HEPABEHCTB, YPaBHEHUW M HEPABEHCTB, CBOJSIIUXCS K JIU-
HEHHBIM UM KBAaJPATHBIM, CUCTEM YpaBHEHHI M HEPaBEHCTB, M300paKeHUE PEIICHII HEPABEHCTB U UX CHCTEM
HAa YHCIIOBOU MPSIMOIA;
5) oBiageHWEe CHUCTEMOW (QYHKIIMOHANBHBIX TOHSATHHA, pPa3BUTHE YMEHHUs HCIOIB30BaTh (YHKIIMOHAILHO-
rpaduvecKre MpeICTaBICHUS sl PEIICHHUS Pa3IMUYHbIX MaTeMaTUYECKUX 3a/1ad, /Il ONMMCAHMS U aHAJIHN3a pe-
aJbHBIX 3aBUCUMOCTE:
onpe/ielIeHUE TIOJI0KEHHS TOUKH 10 €€ KOOpInHATaM, KOOPIMHATHI TOUKH T10 €€ TOJI0KEHHIO Ha TUIOCKOCTH;
HaXOXJeHUE Mo TpaduKy 3HaUeHUH (PpyHKIKU, 00JIaCTH ONpeaeNeHHs, MHOKECTBA 3HAYCHUH, HYJIeH (yHKIINH,
MMPOMEXKYTKOB 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKOB BO3pacTaHUsl W yOBIBAaHUS, HAMOOJBIIETO U HAMMEHBIIIETO
3HaueHUS QYHKIIHH,
nocTpoeHue rpaduka JTUHEHHON U KBaApaTUYHON (YHKIUI;
orepupoBaHre Ha 0a30BOM YpOBHE MOHSATUSMU: TIOCIEI0BATEIBHOCTh, apudMeTHIeCKas IPOrpeccus, TeOMeT-
pUYecKas MpoTrpeccus;
UCIOJIb30BaHNE CBOMCTB TUHEHHON U KBaApaTUYHONW QPYHKIMA 1 UX TpadUKOB MPHU PEIICHUU 3a/1a4 U3 IPYruX



Y4€OHBIX TIPEIMETOB;

BbINyCKHUK HAYYNTCS
B 7-9 kJy1accax
(U1 KCTIOTIB30BAHMS B TIOBCEJTHEBHOM
KU3HU U 00ECTICYCHHST BO3MOXKHOCTH
YCIIEIIHOTO MPOJOKEHUsS 00pa3oBa-
HUS Ha 0a30BOM ypOBHE)

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCHA B 7-9
KJaccax

(m1st oOecrieyeHust BO3MOXKHOCTH YCIICIIHOTO TIPOJI0JI-

YKEHUs 00pa3oBaHUs Ha 0OA30BOM M YIITyOJIEHHOM YPOB-

HSIX)

KH

9J1eMeHTBI TCOPHH MHOXKECTB U MaTeMaTH4ecKOii Joru-

-OrepupoBaTh Ha 0a30BOM ypOBHE'
NOHATUSIMH:  MHOXXECTBO,  DJIEMEHT
MHOXECTBA, IMOJMHOXCECTBO, IMPUHAI-
JIKHOCTH;

-3a]1aBaTh MHOXKECTBA MEPECUUCIICHUECM
UX DJIEMEHTOB;

-HAXOJIUTh TEpeceucHne, OObeanHe-
HUE, TOJMHOXXECTBO B IPOCTEUIIMX

CUTYaIUsX;
-OnepupoBaTh Ha 0A30BOM ypOBHE MO-
HATUSIMH:  OTpE/ICJICHHe, AaKCUOMa,

TeopeMa, I0Ka3aTesbCTBO;
MPUBOJIUTH MPUMEPBI U KOHTPIIPUME-
PBI U1l TOATBEPIKHEHUSI CBOMX BBICKA-
3pIBAHUH

- Onepuposamv® nowsmusmu. onpedeienue, meopema,
AKCUOMA, MHONCECMBO, XAPAKMEPUCTIUKU MHONCECMEA,
IIeMenm MHOJCeCmed, Nycmoe, KOHeyHoe U 6eCKOHeyHoe
MHOIICECNBO, NOOMHOICECMBO, NPUHAONEHCHOCHb, BKIIO-
YeHue, pageHcmeo MHONCECM8,

- U3006padICamb MHONCECMBA U OMHOULEHUE MHONCECME C
nomowbio Kpy208 Jiiepa;

- onpeoensimb NPUHAONIEHCHOCTb INEMEHMA MHONCECMEBY),
00beOUHEHUIO U nepecedenuio MHOXCECS,

- 3a0a8amb MHOIHCECMBO C NOMOWBIO NEePEHUCTICHUsL dile-
MEHMO8, CI08eCHO20 ONUCAHUSL,

- onepupoeamv NOHAMUSIMU. 6bICKA3bIGAHUE, UCMUH-
HOCMb U JIOHCHOCHb BbICKA3bIBAHUSA, OMPUYAHUE BbICKA-
3bI6AHUL, ONEPAYUU HAO BbICKAZLIGAHUSMU. U, UIU, He,
VCII0BHbLE BbICKA3LIBAHUS (UMNIUKAYUU),

- CIMPOUMb BbICKA3LIBAHUS, OMPUYAHUSL 8bICKA3bIEAHUIL.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NMPEAMETOB:

- WCIOJIB30BaTh rpaduyeckoe mnpen-
CTaBJICHUE MHOXKECTB I OIMCAHUsA
pEAIbHBIX IIPOLIECCOB U SIBIECHUH, NIPU
pelleHny 3ajad  JApyrux  y4eOHBIX
IIPEIMETOB.

. CMpoums YenouKu yMo3aKuo4eHull Ha 0OCHOGe
UCNONIb30BAHUS NPABUTL IOCUKU,

UCNONIL308AMb MHONCECMEA, ONEPAYUU C MHOHCECMEAMU,
ux epaguueckoe npeocmasienue 0jisi ONUCAHUA PealbHbIX
npoyeccos u A61eHUll

Yucaa

- OmnepupoBath Ha 0a30BOM YpOBHE
MOHATUSIMU: HATYpPaJIbHOE YHUCIIO, Le-
JI0€ YHCcio, OOBIKHOBEHHAs JIpO0b, Jie-
CATUYHAsA JIpoOb, CMEIIaHHas JIpoOb,
paloHaIbHOE YHUCIO, apudMeTHde-
CKM KBaJIpaTHBIM KOPEHb;
-HCIIOJIF30BaTh CBOMCTBA 4YHCEI U
MpaBwiIa JECUCTBUWA TMPU BBITOJTHEHUH
BBIYHCIICHUI;

-MCIOJIb30BaTh MPU3HAKU JEITUMOCTH
Ha 2, 5, 3,9, 10 npu BBINOJIHEHUU BBI-
YUCIICHHW M PEUIEHUH HECIOXKHBIX
3ajad;

- BBIMIOJIHATh OKPYTJIEHHE PaliOHAIb-
HBIX YHUCEI B COOTBETCTBHM C IPaBU-
JIaMHU;

-OLICHMBATh 3HAYE€HHE KBAJIPATHOTO
KOpHSI M3 TMOJOXHUTEIBHOTO IEJIOro
YuCIIa;

- pacro3HaBaTh palMOHAJIbHBIE U UP-

- Onepuposamsv NOHAMUAMU: MHOIHCECMBO HAMYPATbHBIX
yucen, MHOMCECMBO YEeNblX Yucell, MHOMCeCmEo payuo-
HANbHBIX YUcell, UPPAYUOHATbHOE HUCLO, K8AOPAMHbLL
KOpEeHb, MHOMCECMBO OeUCMBUMENbHbIX YUCET, 2eoMem-
puyecKkas uHmepnpemayus HamypaibHulLX, Yevlx, payuo-
HATIbHBIX, 0CUCMBUMEIbHBIX YUCEL;

- NOHUMAMb U OOBACHAMb CMbIC NOZUYUOHHOU 3ANUCU
HAMypaibHO20 YUCIA,

- GLINOJIHAMb BLIYUCAECHUS, 8 MOM YUCAE C UCHOIb308AHU-
eM NpUémMos payuoHAaNbHbIX GbIYUCTEHUL,

- BLINOJHAMb OKpY2lleHUue PAYyUOHANbHbIX YUCell C 3A0aH-
HOU MOYHOCMbIO,

- CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHANbHBLE YUCIA,

- npeocmasiams payuoOHAIbHOE YUCIO 8 BUOe OeCamuy-
HOll Opobu

- Ynops0oyueams 4ucia, 3aNUCAHHble 8 8U0e 0ObIKHOBEH-
HOU U 0ecamu4Hol Opoou,

- Haxoguth HOJl u HOK wyucen u ncnonp30Bare UX IpU
pElIeHnH 3a/au.

'3ech 1 nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIIHX TOHSTHIT [0 XapaKTePHbIM IPH3HAKAM, BBHITOIHSTH ISHCTBHS B COOT-

BETCTBUM C ONIPEACIICHUEM U HpOCTeﬁHJHMH CBOMCTBAMH HOHHTHﬁ, KOHKPETHU3UPOBATH IIPUMEPAMU O6HH/IG TIOHATHS.

2 3)ICCB " JaJI€C — 3HATH ONPEACIICHUE ITIOHATHUA, YMETh IMMOACHATH €I0 CMBICJI, YMECTbh UCIIOJIb30BaTh MMOHATUE U €T'0 CBOMCTBA Ipu 1Ipo-

BEJICHNH PACCYKIICHHUH, TOKa3aTeIbCTB, PEIICHNH 3a/1a4.




panrOHAJIBHBIC YHCJIA,
- CpaBHHUBATH YHUCIIA.

B noBcetHeBHOM KU3HHM M NIPH M3YYECHHH APYTUX NMPeIMETOB:

- OLICHMBATb PE3yJbTaThl BEIYUCICHUN
IIPU PELIEHNHU IPAKTUYECKUX 3a/1a4;

- BBIIIOJIHATH CPABHEHHME YHCENl B pe-
AJIbHBIX CUTYALMSIX;

- COCTaBJIATH YHUCIIOBBIC BBIPAKCHHUS
IIPU PELIEHUH MPAKTUYECKUX 3a7ad U
3ajja4d U3 IPYrux y4eOHbIX IIPEIMETOB.

- NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTEHUL NpU
peweHuu NPaKkmuyeckux 3a0ay U peuweHuu 3a0ay opyeux
VUEOHBIX NPEOMEMO8,

- BbLINOIHAMb CPAGHEHUe Pe3VIbMAamos Gbl4UCIeHUL npu
PpeweHuu npaKkmuyeckux 3aoay, 6 mom uucie npuobnu-
JHCEHHBIX BLIYUCTICHULL,

- cocmaensame U OYEeHUBAMb YUCLOBble GbIPANCEHU NPU
PpeweHuU npaKkmu4eckux 3a0ad u 3a0ay u3z opyeux yueo-
HbIX NPEOMEMO8s;

- 3anucvl8amsv U OKpPY2iAMb YUCI08ble 3HAYEHUs pedib-
HbIX BEIUYUH C UCNOTB308AHUEM DA3HBIX CUCEM U3Mepe-
HUSL.

To:kaecTBeHHbIE PE0OPa3OBaAHUS

- BoinonHATh HecnOXKHBIE Tpeodpazo-
BaHUs JJI BbIUMCIICHUS 3HAUEHUMN 4YU-
CIIOBBIX BBIPAKEHUH, COAEpKAILIUX
CTENEHH C HaTypalbHBIM II0Ka3are-
JE€M, CTENEHH C LENbIM OTpULATEIb-
HBIM [10Ka3aTeJeM;

- BBINOJIHATh HECJOXHbIE Mpeodpa3o-
BaHUsl LEJIbIX BBIPAXKEHUI: pacKpsbl-
BaThb CKOOKHU, NPUBOJUTH MOJOOHBIE
CJIaraeMble;

- UCIIOJIb30BaTh (POPMYJIbI COKpalleH-
HOTO YMHOXEHUS (KBaJpaT CYMMBlI,
KBaJZpaT pa3HOCTH, PAa3HOCTh KBaJpa-
TOB) JJsl YIPOILEHUS BbIYMCICHUI
3HAYCHUI BBIPAKECHUH;

- BBITIOJHATH HECJIOXKHBIE TpeoOpa3o-
BaHUs JIPOOHO-TMHEHHBIX BBIPaKEHUI
U BBIPQXKEHUN C KBaJIpaTHBIMH KOPHS-
MHU.

- Onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHbIM
nokasamenem, CmeneHu ¢ yeavlm OmpuyameibHbiM noKa-
3amenem,

- BLINOIHAMb NPEOOPA3Z0BAHUS YENbIX BbIPANCEHUL: Oeli-
cmeusi ¢ OOHOUIeHAMU (ClodJiceHue, GblYyUumanue, YMHO-
JIceHue), O0elcmeuss ¢ MHO2OUIeHAMU (COdCeHue, BblYl-
mawue, YMHONCEHUE),

- BLINOJHAMb PA3NONHCEHUE MHOSOUTIEHO8 HA MHOMCUMENU
OOHUM U3 CNOCODO08: GblHeCeHUe 3a CKOOKY, 2PYNNUPOBKA,
UCNONb308aHUE POPMYTI COKPAUCHHO20 YMHONCEHUSL,

- 8b10€IMb K8AOPAM CYMMbL U PAZHOCHU OOHOUIEHO8,

- PACKAaovl8ams HA MHOMCUMENU K8AOPAMHBIU — MPEX-
YjieH;

- BBLINONIHAMb NPeodPA306AHUS BbIPANCEHULL, COOePIHCA-
WUX CmeneHu ¢ yeablMu OMpUuyamenbHbIMu NOKA3ameJisi-
MU, nepexooums Oom 3anuci 8 uoe CmeneHu ¢ yeivim
OMPUYAMENbHBIM NOKA3AMeNeM K 3anucu 6 suoe opoou,

- GLINOIHAMb NPeodpazosanus OPOOHO-PAYUOHATLHBIX
8bIpadiCeHull: cokpaujenue opobetl, npuseoexue aneeo-
pauyeckux opobel K 00wemy 3HaMeHamento, CloHceHue,
VMHOdMCEHUe, OelleHue aneebpaudeckux opobetl, 8036ede-
HUe aneedopauyeckou Opoou 6 HaMypaIbHyIO U Yeayro on-
PUYAMETbHYIO CIENneHb,

- GbINOJIHAMb NPeoOPA308AHUS BbIPAICEHUL, COOEPAHCa-
WuUxX K6aopammvle KOpHU,

- 8bloeNAMb K8AOPAm CyMMbl ULU PAZHOCMU O8YUNeHd 8
BbIPAINCEHUSIX, COOEPACAUUX KEAOPAMHBLE KOPHU,

- GbINOIHAMb NPeoOPA308AHUS BbIPAICEHUL, COOEPAHCa-
WUX MOOYb.

B noBceqHeBHOM KU3HH U NPU M3YYECHUH APYTHX NPEeAMETOB:

- TIOHUMATh CMBICT 3aluCH YHCIIa B
CTaHJIAPTHOM BUJIE;

- omepupoBaTh Ha 0a30BOM YpOBHE
MOHATHEM «CTaHJapTHas 3aIlvCh YHC-
JIay.

- BLINONHAMb NPeobpa3’06anus U Oeucmeus ¢ YUCiamu,
3aNUCAHHBIMU 8 CIAHOAPHOM 8UOe;

- BbINONIHAMb NPeoOPA3068AHUsL AN2eOPAUYECKUX BbIpAdiCe-
HUL NpU peteHuy 3a0a4 Opy2ux y4eOHvlX npeomemos.

YpaBHe-
HUSA U He-

- OmnepupoBarh Ha 0a30BOM YpOBHE
HNOHSATUSMH: PaBEHCTBO, YHCIOBOE pa-
BCHCTBO, YPaBHCHUC, KOPCHb YpaBHC-
HUS, pellleHHe YpaBHEHMs, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, pEIICHUE

- Onepuposame nouamusAMU: ypaeHeHUe, HePAGeHCmEo,
KOpeHb YPAGHeHUsl, peuleHue HepaseHcmed, PasHOCUNb-
Hble ypaeHeHus, 0o1acms onpeoeneHus ypasHeHus (Hepa-
8eHCmMea, CUCmembl YPAGHEeHUU UU HEPABEHCNE);

- pewiams JuHelHble YPABHEHUS U YPAGHEHUS, CBOOUMbLE




HEPaBEHCTBA;

- MPOBEPSTH CIPABEIJIUBOCTh YHCIIO-

BBIX PABEHCTB U HEPABEHCTB;

- pelarb JIMHEHMHBbIE HEPABEHCTBA U

HECJIO)KHbIE HEPAaBEHCTBA, CBOJSLIME-

Cs K TUHCHHBIM;

- pemaTb CUCTEMbl HECJIOXHBIX JIU-

HEUHBIX YPABHEHUI, HEPABEHCTB;

- MpOBEPSTh, SBISAETCA JHU JAHHOE

YUCJIO pEIIEHWEM ypaBHEHUs (Hepa-

BEHCTBA);

- pelarb KBaJgpaTHbIE YPAaBHEHUS 110

dbopMyne KOpHEHl KBaJpaTHOrO YpaB-

HEHMUS;

- U300pakaTh peleHUs] HEPaBEHCTB U
MX CUCTEM Ha YMCJIOBOM MPSAMOU.

K JIUHEUHbIM C NOMOWBIO MONCOCCMBEHHBIX NPeodpaso-
BaHULL,

- pewiamsv KeaopamHvle VPAGHEHUs. U YPAGHEeHUsl, C800U-
Mble K K8AOPAMHBIM ¢ NOMOWBIO MOHNCOECMBEHHbIX Npe-
00pazosanuii;

- pewiams OPOOHO-IUHElIHble YPAGHEHUSL,

- pewiams npocmeniuiue UpPaAYUOHAIbHbIE YPAGHEHUS GU-

da \/f(x)=a, ,/f(x)zm;

- pewamy ypasnenus euda X" =a;

- pewiams YpaeHeHus CHoCcoOOM pA3NONCeHUs HA MHO-
Hcumentt U 3aMeHbvl NepemMeHHol,

- UCNONIBL306AMb MEMOO UHMEPBANLO8 Ollsl PeUleHUs. YeblX
U OpOOHO-PAYUOHANLHBIX HEPABEHCNE;

- pewiamys TUHeliHble YPAGHEeHUs U HepaseHCcmsea ¢ napa-
Mempamu,

- peuams Hecl0dCHble KeaopamHbvle YPaeHeHus ¢ napa-
Mempom;

- peuilamsb HeCli0JCHble CUCTEeMbl TUHEUHbIX VPASHEHUll C
napamempamu,

- peuiams HeCl0NHCHbIE YPAGHEHUS 8 YELblX YUCTIAX.

B noBceiHeBHO KU3HHU M IPH M3YYEHHH IPYTUX NMPEIMETOB:

- COCTaBJLITh W pelaTh JIMHEHHBIE
YpaBHEHUs IIPU PELICHUM 3a7a4, BO3-
HUKAIOMIMX B APYIHX Y4YEOHBIX Ipel-
MeTax.

- cocmasnsamy U peuams JuHelHble U Keaopammbvle ypas-
HeHUsl, YPABHEHUsl, K HUM C800SWUECs, CUCTIEeMbl IUHel-
HbIX YPABHEHUU, HEPABEHCE NPU PeueHUU 3a0ay Opyaux
VueOHbIX NpeoMemos,

- BLINOJIHAMb OYEHK) Npasoonooodus pe3yibmamos, no-
JyHAeMbIX NPU PeueHuy TUHEHbIX U K8AOPAMHbBIX YPAG-
HeHUll U cucmem JTUHEUHbIX YPAGHEeHULl U HEPABEHCME Npu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

- 8bIOUPAMb COOMBEMCMBYIOWUE YPABHEHUS, HEPABEHC -
84 UNU UX CUCMEMbL 051 COCMABIEHUS MAMEMAMUYeCKOll
MoOenu 3a0aHHOU PeanrbHOU CUmMyayuu uiu NpuKkiaoHoul
3a0ayuu;

- yMemb UHMeEPRPemupo8ams NOJIY4eHHbll NPU peuleHuu
VPABHEHUs, HEPABEHCMBA UIU CUCMEMbl DPe3VIbmam 8
KOHmMeKcme 3a0AHHOU PeaibHOl CUmyayuu Uil npuKiao-
HOU 3a0ayu.

DyHKUNH

- Haxomgutp 3HadyeHne QyHKIUU TIO
3aJaHHOMY 3HAUYEHUIO apIyMEHTa;

- HaxXOJWTh 3HAYCHHE apryMeHTa IO
3aJJaHHOMY 3Ha4eHUI0 (DYHKIIMU B He-
CJIO’KHBIX CHTYaITUsIX;

- OIpeIeNsaTh NOJO0KEHNE TOUKH 1o e
KOOpJAWHATAM, KOOPJMHATHI TOYKH IO
e TMOJIOKEHUI0 Ha KOOPJIMHATHOM
TUTOCKOCTH;

- 1o rpaduKy HaXOAUTH O0JIACTH OI-
peneieHusi, MHOXKECTBO 3HAa4YCHHUH,
HYIM (YHKIMH, TPOMEXYTKH 3HAKO-
TIOCTOSTHCTBA, TIPOMEXYTKH BO3pacTa-
HUS U yOBbIBaHUs, HauOoOJIbIIEe U Hau-
MeHbIIIee 3HAYCHHS () YHKIIHH;

- CTpoUTh rpaduK JMHEHHON (yHK-
LY,

- TPOBEPATh, SABISETCA JIM JAHHBIN

- Onepuposame nouamuamu: QYHKYUOHANbHASA 3A6UCU-
Mocmb, yHKYus, epagux QyHKyuu, cnocoodwvl 3a0aHus
@yHKYuy, apeymenm u 3HaveHue GyHKyuu, 001acmov on-
PeOeeHUst U MHONCECMBO 3HAYEHUll (DYHKYyuu, Hyau
QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOH-
HOCMb OYHKYUU, YEMHOCMb/HEUEMHOCMb PYHKYUU,

- cmpoumv 2paguKu TUHEUHOU, K8AOPAMUYHOU DYHKYUI,
00pammuoll  NPONOPYUOHATLHOCIY, — DYHKYUU  BUOA:

k
y=a+;:B,y=v§,y=ﬁ§,y=hh

- Ha npumepe K6aOpAMUYHOU QYHKYUU, UCNONb308AMb
npeobpaszosanus epaguka gyukyuu Y=f(X) o1 nocmpoe-
Hus epaguxos gyuxyuii y = af (kx+b)+c;

- cOCmMasnAmy ypasHeHus NPAMol N0 3a0aAHHbIM YCI08U-
AM: npoxoosauell uepes 08e MOUKU C 3A0AHHBIMU KOOPOU-
Hamamu, npoxooswel uepe3 OAHHYIO MOUKY U NaApai-
JIeJIbHOU OAHHOU NPAMOLL;




rpaduk rpaduKoM 3aJaHHOW (PYHKIIUH
(JTMHEWHOM, KBaJpaTUYHOM, 0OpaTHOM
MIPOTIOPITUOHAIIBHOCTH );

- OIpenensiTh NpUOIMKEHHBIE 3HAYeE-
HUS KOOPJIUHAT TOYKH TIePECCUCHHUSI
rpaduKoB QYHKIH;

- omepupoBaTh Ha 0a30BOM YypOBHE
TOHSATHSIMH: MOCIIeI0BATENbHOCTb,
apudMeTHUeCKasi TMPOrPecCHsi, Teo-
METpHUYECKasi IPOTPEcCus;

- pemiath 3aJa4yd Ha IMPOTPECCHHU, B
KOTOPBIX OTBET MOXET OBITh MOJYYEH
HETOCPEACTBEHHBIM MOJCYEéTOM 0e3
MPUMEHEHUS (HOPMYIL.

- uccne008amov YYHKYUio no eé epagpuxy;

- HAX00UMb MHOMCECME0 3HL1’-I€HMZZ, HYZIU, NPOMENCYMKU

3HAKONOCMOAHCMEA, ~ MOHOMOHHOCMU — K8AOPAMUUHOU
dynxyuu;
- onepuposamv  NOHAMUAMU.  NOCIE008AMENTbHOCY,
apugmemuueckas npocpeccus, 2eoMempuieckas npo-
epeccus;

- pewiams 3a0a4u HA apu@memuyecKyro u 2eomempuye-
CKYI0 NPO2Peccuio.

B noBceqHeBHOM KH3HHU U IPpU H3YYCHUHU JPYTUX NIPEAMETOB:

- UCHOJb30BaTh TIpaUKu pealbHbIX
MPOLECCOB M 3aBUCHUMOCTEN MJIsl OM-
peneneHusl UX CBOWCTB (HauOosbllne
Y HaUMEHBIIINE 3HAYEHUS, POMEXKYT-
KU BO3pacTaHusl U yObIBaHUS, 00JIaCTH
MOJIOKUTENBHBIX U OTPHUIATEIBHBIX
3HAYCHHUH U T.I1.);

- HCIOJIb30BaTh CBOMCTBA JIMHEWHOU
byHKIIMM U ee rpaduK Mpu pelieHUH
3a/1a4 U3 IPYyrux yueOHBIX IPEIMETOB.

- WITIOCMPUPOBAmMsb ¢ NOMOWbIO 2pAPUKA PeabHyI0 3d-
BUCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTNUKAM,

- UCNONB308aMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU
@yHKyuu npu peuwtenuu 3a0ay u3 Opyeux y4eOHvix npeo-
Memoa.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

- Nmets mpencTaBieHne O CTaTHCTH-
YECKUX XapaKTePUCTUKAX, BEPOSITHO-
CTH CIly4alHOro COOBITHSI, KOMOUHA-
TOPHBIX 3a]a4ax;

- pemare mpocTeie KoMOMHATOp-
HBIE 33/1a4M METOJOM IPSIMOTO H Op-
raHW30BaHHOT'O epedopa;

- MPEJCTaBJIATh JIaHHBIC B BHIC TaO-
JMIL, TUarpamMmm, rpaduKoB;

- YUTaTh MH(OPMALNIO, ITPE/ICTABICH-
HYI0 B BHJE TaONWIBI, TUAarpaMMbl,
rpaduxka;

- ONpeneNsiTh OCHOBHBIE CTATHCTHYE-
CKUE XapaKTEPUCTHKU YHUCIOBBIX Ha-
00poB;

- OLICHHBATh BEPOSTHOCTh COOBITHS B
NPOCTEHIINX CTydasx;

- UMETh MPEACTABICHNUE O POJIN 3aKO-
Ha OOJIBIIMX YHCENl B MACCOBBIX SIBIIE-
HUSIX.

- Onepuposams nowsmusmu: cmoibuamsie U Kpy208vle
ouazpammul, madauybl OAHHLIX, cpedHee apugmemuye-
cKoe, Meouaua, Haubolvulee U HAUMEeHbUiee 3HAYeHUs
8b100PKU, pA3MAX 6blOOPKU, OUCNEPCUSt U CMAHOAPMHOE
OMKJIOHEeHUe, CIYYAUHAs USMEHYUBOCHb,

- ussleKamsv UuH@opmayuio, NPeoCcmasieHnyo 8 maoiu-
yax, Ha ouazpammax, epaguxax;

- cocmasnams maoauysl, CMpouUms OUAsPaAMMbl U epagu-
KU HA4 OCHO8€ OAHHbIX;

- onepuposamev NOHAMUAMU: (PAKMOpUanl uucida, nepe-
CMAaHo6KU U coyemanuss, mpeyzoiavHux Ilackans;

- NPUMEHAMb NPABULO NPOU3BEOeHUs NPU PeueHUU KOM-
OuHamopmwix 3a0au,

- onepuposamv NOHAMUAMU: CAYYAUHbIL ONbIM, CIY4au-
HbI 8bIOOD, UCHBIMAHUE, dIeMEeHMAapHoe CIyYaliHoe Co-
Ovimue (ucxo0), Kiaccuveckoe onpeoeneHue 6eposimHo-
cmu CIy4atiHo2o cobvimus, onepayuu Hao CiAy4atHblMu
coobimusAMuU,;

- npedcmasAms UHGOPMAYUIo ¢ ROMOubIO Kpy208 diiie-
pa;

- pewlams 3a0a4i HA GbIYUCIEHUE BEPOAMHOCMU C HOO-
cuemom Koauyecmea 8apuaHmos ¢ NoMOujblo KOMOUHA-
MOPUKU.

B noBceqHeBHOM KU3HM U NPU M3YYECHUH APYTUX NPEeIMETOB:

- OIICHUBATh KOJUYECTBO BO3MOXKHBIX
BapUaHTOB METOJIOM Tepedopa;

- UMETh TPEJICTABICHHUE O POJIA MPAK-
TUYECKU JIOCTOBEPHBIX M MAJIOBEPOSIT-
HBIX COOBITHIA;

- CpaBHHMBAaTh OCHOBHBIC CTaTHCTHYE-

- U36j1eKamv, UHMEPNPEemMUposams U npeoopazoeviéans
uHghopmayuro, npeocmasieHHyro 8 mabauyax, Ha oud-
2pammax, epaguxax, ompaxcarouiyro ceolcmed U xapax-
MEPUCTUKU PeAIbHbIX NPOYECCO8 U SA8NEHULL,

- onpeodenams CMamucmuyecKkue Xapakmepucmuky 6bl-
bopox no mabauyam, ouacpammam, epagpukam, 6vlnoJ-




CKHE XapaKTEPUCTHKH, TOJYYCHHBIC B
IIpOLIECCEe pelIeHUsl IPUKIATHON 3a-
Jla4¥l, U3y4CHUS PEaTbHOTO SIBJICHUSA;

- OIICHUBATh BEPOSITHOCTh PEATbHBIX
COOBITMH U SABJICHHI B HECIOXKHBIX
CUTYaIUsX.

HAMb CPABHEHUEe 8 3A8UCUMOCMU OM Yelu PeleHusl 3a0a-
yu;

- OYeHUBamv BEPOSIMHOCMb PEANbHbIX COOLIMULL U 56716~
HUU.

TekcTOBBIC 32a4YH

- Pemarp HeciloXHBIE CIOXKETHBIE 3a-
Jlaud pa3HbIX THIIOB Ha Bce apudme-
TUYECKUE ICHCTBUS;

- CTPOUTH MOJIeNb YCIOBHA 3a/1a4u (B
BUJIC TaOJUIIbl, CXEMbl, PUCYHKA WU
ypaBHEHHs), B KOTOPOH JaHbI 3Haue-
HUS JBYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C ILEJbI0 MOMCKA PELICHHS
3ajiauy;

- OCYLIECTBISATH CIIOCOO TOWCKa pe-
HIEHUS 3a7jauyd, B KOTOPOM paccyx[e-
HHUE CTPOUTCS OT YCJOBHUSA K TpeboBa-
HUIO WM OT TpeOOBaHUS K YCIIOBUIO;

- COCTABJIATH IUIaH PEIICHUS 3a/1a4H;

- BBIJICJIATH ATAIlbl PELLICHUS 3a]1aUH;

- UHTEPHPETHPOBATH BBIYUCIUTEIb-
Hble pe3yJbTaTbl B 3ajaye, UCCIeNo-
BaTh MOJIyYCHHOE PEIICHUE 3a/1a4H;

- 3HaTh pa3jMyue CKOpocTell 00BeKTa
B CTOSYEH BOJIE, MPOTUB TEUYCHUS U IO
TEUYEHUIO PEKU;

- pemath 3a/1a4M Ha HAXOXKJCHHE Yac-
TH YHUCJIA ¥ YHUCIIa 110 €ro YacTH;

- pemaTh 3aJa4yd pa3HBIX THUIIOB (Ha
paboTy, Ha TMOKYNKH, Ha JABH)KEHHE),
CBSI3BIBAIOIIMX TPH BEIUYMHBI, BbIJIE-
JSATh 3TU BEJIWYMHBI M OTHOIIEHUS
MEXy HUMH;

- HaXOAMTh MPOLEHT OT YHCia, YUCIIO0
10 TIPOIIEHTY OT HEro, HaXxOJHUTh IMpPO-
[IEHTHOE CHIKEHHE WM IMPOLEHTHOE
TIOBBIIIICHUE BETMYUHBI;

- pelaTh HEeCJIOXHbIE JIOTUYECKHE 3a-
Jla9¥ METOJIOM PACCYXKICHUN.

- Pewamuv npocmule u cnodichvle 3a0auu pasHulX munoas,
a makaice 3a0ayu NOBLILUEHHOU MPYOHOCIU

- UCNONIL306aMb pA3HbIE KpAmMKUe 3anuci Kak Mooeiu
MEKCMO8 CIOJNHCHBIX 3a0ay Ol NOCMPOEHUs NOUCKOBOU
CXeMbl U peuteHus 3a0ay,

- pasnu4dams Mooelb meKCma u Mooeib peuleHus 3a0a4l,
KOHCMPYUpPOBamv K 0OHOU MOOeNU PEUeHUs. HECTONCHOU
3a0ayu pasHvle MoOeIU MeKCma 3a0ayul;

- 3HAMb U NPUMEHAMb 00a CROCOOA NOUCKA peuleHUsl 3d-
oau (om mpebosanus K YCio8uto u om ycious K mpedo-
8aHUI0);

- MOOENUPOBaAMb PACCYHCOEHUs. NPU NOUCKe PeuleHUs 3a-
oay ¢ noMowwio epag-cxemol,

- @blOeNIAMb dMansbl peueHus 3a0adu U co0eprHcaHue Ka-
4C0020 dmana,

- yMemb blOUPAMb ONMUMANILHLIN MEmo0 peuleHUs 3a-
oauu u 0cCo3HaAsamv 6blOOP Memood, PACCMAMPUBAND
PazuuHble Memoobl, HAXO0UMb PA3HbLE PEUEeHUsl 3a0adl,
eciu 603MOICHO,

- QHAU3UPOBAMb 3aMPYOHEHUS NPU PeUleHUU 3a0ay;

- BbLINOIHAMb PA3IUUHbIE NPeoOPA308aHUSL NPEOTLONCEH-
HOU 3a0a4u, KOHCMPYUPO8amsb HO8ble 3a0adu U3 OAHHOU,
8 Mom uucie oopamuoie;

- UHMeEpPNPemupo8ams GbIYUCIUMENbHBLE PEe3YIbIMAMblL 6
3a0aue, UCC1e0068amb NOLYYEHHOE PeuleHue 3a0adu;

- AHATU3UPOBAMb BCEBO3MOIICHBIE CUMYAYUU B3AUMHO2O
PAacnonodxcerust 08yx 00beKmo8 U UMEHeHUe UX Xapak-
MepUCmuK npu CO8MeCmHOM OBUNCEHUU (CKOPOCMb, 8pe-
M, PACCMOsIHUE) NPU PeuleHUU 3a0ad Ha OBUNCEHUe 08YX
00beKmMo8 Kax 8 0OHOM, MAK U 8 NPOMUBONOJONCHBIX HA-
NpPAGIeHUsIX,

- UCCe0068amb BCE803MOMNCHbIE CUMYAYUU NPU DeuleHUU
3a0a4 Ha O0B8UJICEHUE NO peKe, PacCMampusams pasHvle
cucmemvl OMc4éma,

- pewiams pasHooOpasHvle 3a0ayu «Ha Yacmuy,

- pewiams U 000CHOBbLIBAMb CB0E peuieHue 3a0ay (8vloe-
JISIMb MAMEMAMUYECKYI0 OCHOBY) HA HAXONCOEHUE 4acmu
YuCcIa U 4UCIa No e20 4acmu HA OCHOB8E KOHKDEMHO20
cmvicaa opoou;

- 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCMb 3A0a4 pPa3-
HbIX MUN08, CEA3bIBAOUUX MPU GeIUYUHbL (HA pabdomy,
Ha NOKYNKU, HA O8UJCEHUE). 8blOeNsimb MU BETUYUHBL U
OMHOUIEHUS MeNCOY HUMU, NPUMEHAMb UX NPU PeueHUU
3a0a4, KOHCMPYUPOSamv coOCMEeHHble 3a0a4 YKA3AHHbIX
munos;

- 871a0emb OCHOBHLIMU MemoOamu peuleHuss 3a0ay Ha
cmecu, CNaasbl, KOHYeHmpayuu,

- pewiams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCTe, CLOHCHbIE
npoyeHmol ¢ 060CHOBAHUEM, UCNONIB3YS PA3HbIE CNOCOObL,
- pewiams jo2uyecKue 3a0ayu PAa3HblMu Cnocooamu, 8




mom uucie, ¢ 08yms OIOKamu u ¢ mpems OI0KaMu OaH-
HbIX C NOMOWbIO MAOAUY,

- pewams 3a0aqu o KOMOUHAMOPUKe U Meopuu 6eposim-
Hocmell Ha OCHOB8e UCNONIb30BANUS U3YYUEHHBIX MEMO008 U
000CHOB8bIBAMb peuleHue;

- pewliamv HeClodCHble 3a0aiu NO Mamemamuieckou
cmamucmuke,

- 0611a0emb OCHOBHBIMU MEMOOAMU PEULeHUST CIOMHCENHBIX
3a0au: apugpmemuyeckutl, areedpauyeckuil, nepedop 6a-
PUAHMO8, 2eomempuyecKull, 2paguueckuil, NPUMeHsAMmb
UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBcegHEeBHOM KH3HHU U IPpU U3YYCHUH APYIUX NMPEAMETOB:

- BBIJIBUTaTh THIIOTE3bI O BO3MOXHBIX
MpEIeIbHBIX 3HAYCHHUSIX HMCKOMBIX B
3a/1aue BEJIMYHH (J1e71aTh IPUKUTKY).

- @bloensimb NpuU peuwleHuu 3a0ay  XapaKkmepucmuxu
paccmampusaemol 6 3adave cumyayuu, OmjiudHvie Om
peanvHbiX (me, om  KOMOpPbIX abOCmpasuposanucy),
KOHCMPYUpOB8amy HOBble CUMYAYUU C YU4EMOM IMux
Xapakmepucmuk, 8 YaCMHOCMU, NpU peuleHul 3a0ay Ha
KOHYeHmpayuu, y4umsiéams NIOMHOCMb 8eujecmad;

- pewams U KOHCMPYUpOBAMb 3aA0ayu HA OCHOGE
PACCMOMPEHUs. PeanbHbIX CUumyayui, 6 KOMOpbIX He
mpebyemcst mouHblll bIYUCTUMENbHBLI PE3VIbMam,

- pewiams 3a0a4u Ha OBUdICEHUE NO peKe, paACCMampueads
PpasHvle cucmemvl Omcuema.

KH

Hcropus maremarTu-

- OnuceIBaTh OTAEJILHBIE BBHIJAIOIIHE-
Cs pe3ynbTaThl, MOJYYEHHbIE B XOJ€
pa3BUTHUS MATEMATUKHU KaK HAYKH;

- 3HaThb MNPUMEPHl MaTEMaTUUYECKUX
OTKPBITUA W UX aBTOPOB, B CBS3U C
OTEYECTBEHHON M BCEMHUPHON HCTOPHU-
ei;

- IIOHUMATh pOJIb MAaT€MAaTHUKU B pas3-
BuTHH Poccum.

- Xapakmepwoeamb BKIIAO eblc)aiomuxc;i mamemamuKkos
6 paseumue mamemamurku U UHblX HA)4YHblX 061161677’161/7,’
- NOHUMambv pojib mMamemamuxku 6 paseumuu Poccuu.

MeToanl MaTeMATHKH

- BriOuparh nmoaxoasmuii N3yueHHBIH
METOJl JJISI PELICHHH H3YYEHHBIX TH-
OB MaTeMaTHUYECKHUX 3ajay;

- NPUBOJMTH NPHUMEPHI MaTeMaTUye-
CKMX 3aKOHOMEPHOCTEW B OKpYyXKaro-
mIeN JEeWCTBUTEIBHOCTH U TIPOU3BEIE-
HUSIX UCKYCCTBA.

- Ucnonvsys usyuennvlie memoowsi, npogooums 00Ka3d-
MenbCmeo, BbINOIHAMb ONPOBEPIHCEHUE,

- 8bIO0UpaAMb U3YHUEHHble Memoobl U UX KOMOUHayuu O
PeweHUss MamemMamuyeckux 3a0au,

- UCNONL306aAMb MAMeMAmMuyecKue 3HaHust 051 ONUCAHUSL
3AKOHOMEPHOCmeEll 8 OKpYyJcarowel 0eucmeumenbHOCmu
U NPOU3BEOCHUSIX UCKYCCBA,

- npumeHams npocmeunuiue NpocpPAMMHblE Cpeocmed U
NEKMPOHHO-KOMMYHUKAYUOHHbBLE CUCTEMbl NpU  peule-
HUU MAMeMamu4eckux 3a0au.




COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

1. DJieMeHThI TeOpPUU MHOKECTB M MATeMaTH4YeCKOM JIOTHKHU

JlaHHbIi pa3ien He mpeanoiaraeT JOMOJHUTEIBHBIX YacOB Ha M3YYCHHE W BCTPAMBACTCS B PA3IMYHBIC
TEMBbI KypCOB MAaTEMAaTUKH U MPEBAPSICTCS] 03HAKOMIICHHEM C 3JIEMEHTaMH TEOPHH MHOXKECTB B 5-6 Kitaccax.

MHo:kecTBa U OTHOIIEHUS] MEKTY HUMU

MHOXECTBO, Xapakxmepucmuyeckoe C80UCmE0 MHONCECHEd, YIEMEHT MHOXECTBA, Nycmoe, KOHEUHOe,
beckoneunoe mmodcecmso. IlonMHokecTBO. OTHOIICHHE MTPUHAICKHOCTH, BKJIFOUCHHUS, PABEHCTBA. DJIEMCH-
ThI MHOKECTBA, CIIOCOOBI 3a/IaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U INEMEHMO8 NOOMHONCECE C
UCNnONIb308AHUEM KPY208 Dliiepa.

Onepaunu HAJ MHOKECTBAMM

[lepeceuenrne u OOBEIUHEHUE MHOXKECTB. PaszHocmb MHOdCECms, OONoaHeHue mHodcecmaa. Mumep-
npemayusi onepayutl HA0 MHOICECMBAMU C NOMOWbIO Kpy2os Diliepa.

2. Yucaa

PanuonanbHblie yncia

MHOkeCTBO palMoHANbHBIX Yrceld. CpaBHEHHE pallMOHANBHBIX 4ucell. J[elicTBUS ¢ palMOHATBHBIMU
yucinamu. lpedcmasnenue payuoHaIbHO20 YUCIA 0eCAMUYHOU OpoobIo.

HppanuoHajbHble YHCIA

[ToHsiTHE MppalMOHATIBHOTO YKcia. Pacrio3HaBaHue nppalroHalbHBIX dncell. [IpuMepsl 10Kka3aTenbCTB

B anreOpe. MppaunoHanbHOCTh qucma?2 . [Tpumenenue B reomerpun. Cpagnenue uppayuoHaIbHbIX YUCEl.
Mnooicecmso Oeticmeumenvhvix yucei.

3. ToxknecTBeHHbIE TPe0Opa30BaHNS

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

Boipaxkenue ¢ nepemeHHol. 3HaueHue BblpakeHus. [loicTaHOBKA BhIpaXKEHUIM BMECTO NTEPEMEHHBIX.

[eabie BbIpa:KeHUS

Crenenb ¢ HaTypaJbHBIM IOKa3aTeneM U €€ cBoiicTBa. [IpeoOpa3oBaHMs BeIpaKeHMM, coaepKallux
CTEIEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

OpHowieH, MHOrowiIeH. JlelicTBUSI ¢ OIHOYJIEHAMH U MHOTOWIEHaMH (CJI0KEHHE, BBIYUTAHUE, YMHOXKE-
Hue). opMyIbl COKpPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJpaToB, KBaJpaT CyMMBbl U pa3HOCTH. Pa3noxxeHue
MHOTOYJIEHAa Ha MHOYKUTENIU: BHIHECEHHE OOIIEro MHOXKHTENS 3a CKOOKH, epynnuposKka, npumerneHue Gopmy
COKpawénnozo ymHoocenust. Keaopamuulii mpéxunen, pasnodcenue Kaopamto20 mpéxuaiena Ha MHONICUmMen.

JIpoOHO-panuOHAIbHbIE BHIPAKEHUS

Crenenb ¢ 1enbIM nokazateneM. [IpeoOpazoBaHue IpOOHO-IMHEHHBIX BBIPAXEHUN: CIOXKEHHUE, YMHO-
KEHUe, JeNeHue. Aneebpauueckas opoow. [lonycmumble 3HAUEHUSL NEPEMEHHBIX 8 OPOOHO-PAYUOHATLHBIX Bbl-
paxcenusax. Coxpawenue anceopauueckux opooei. Ilpugedenue ancebpauveckux opodeil k obwemy 3HameHa-
menio. [lelicmeus ¢ aneebpauyeckumu OpooAMU: CIOJHCEHUe, GbIYUMAHUe, YMHOJICEHUe, OeleHuUe, B036e0eHUE 8
cmenemb.

IIpeobpazosanue vipadsicenuil, cooeprcauux 3HAK MOOYI.

KBagparabie KOpHHI

Apudmernueckuil kBaJpaTHbli KopeHb. [IpeoOpa3oBanre BeIpaXXeHUH, coAepkKalluX KBaJpaTHbIE KOP-
HU: YMHO)XEHUE, JIeJIeHUe, BEBIHECEHHE MHOXKUTEIIS U3-TI0J] 3HAKa KOPHS, gHeceHue MHOJCumens noo 3HaK Kop-
HAL.

4. YpaBHeHUsI U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[TonsiTie ypaBHEHHS M KOpHs ypaBHEHUS. [Ipedcmasnenue o pasnocunvnocmu ypaenenui. Obdracmo
onpedenenus ypagrenus (0onacms 0ONyCmMumMblX 3HA4eHULl NepemMenHOl).

JluneiiHoe ypaBHeHHE U €r0 KOPHHU

Pemienne nuHelHbIX ypaBHEHU. Jlunelnoe ypasnenue ¢ napamempom. Konuuecmeo xoprneu nuneunoz2o
ypasHenus. Peuienue 1unelnbix ypasHeHuil ¢ napamempom.

KBaapaTHoe ypaBHeHHE M €r0 KOPHH

KBagpartusle ypaBHeHus. HenonHble kBaipaTHeIE ypaBHEHM. JIMCKPUMUHAHT KBAaJPATHOIO YPAaBHEHHS.
dopmyna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme Buema. Pemenue




KBaJIpaTHBIX YPAaBHEHUM: MCMOIb30BaHUE (DOPMYIIBI 711 HAXOKICHUS KOPHEH, epaguueckuti memoo peuieHus,
Ppasnodicerue Ha MHodcumenu, no0oop KOpHell ¢ UCNOab308anuem meopemvl Buema. Konuuecmeo kopHeti keao-
PAMHO20 YPABHEHUsl 8 3A8UCUMOCINU OM e20 OUCKpuMuHanma. buxkeadpammuvie ypasnenus. Ypasnenus, coou-
Mble K TUHeUHbIM U Keaopamubvim. Keaopamuvie ypaenenus ¢ napamempom.

JApoOHo-pannoHaJIbHbIE YPAaBHEHUS

Pemenune npocreiimmx ApoOHO-TMHEHHBIX YpaBHEHUN. Peuterue OpoOHO-payuoHaIbHbIX YPAGHEHU.

Memoowbl pewienus ypagueHuil: Memoovl paHOCUIbHLIX NPeodPA308aHuUl, MEmoo 3aMeHbl NepeMeHHOll,
epagpuyeckuil memod. Hcnonvzoeanue c80UCms QyHKYUil npu peueHul ypasHeHuu.

Ipocmeriwue uppayuonanshvie ypasuenus éuoa | f (x) =a, f(x) =,/g(x).

Vpasnenus euoa X" =a.Vpaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHH

VYpaBHeHHE C IBYMs IEpEeMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMs NIEPEMEHHBIMU. [Ipsamasn Kak epa-
@uueckas unmepnpemayus IUHEUHO20 YPAGHEHUs C O8YMsL NepeMEHHbIMU.

ITonsiTe cucreMbl ypaBHeHH. PellieHne cucteMbl ypaBHEHUM.

Mertobl pereHust CUCTeM JTMHEHHBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU: epaduiecKuti Memoo, Memoo
C0J4CeHUs, METO/L TTO/ICTAHOBKHU.

Cucmembl TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrna

Uucnossle HepaBeHcTBa. CBOMCTBa YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeAsIMBOCTH HEPABEHCTB IIPU
3aJJaHHBIX 3HAYECHUAX IIEPEMEHHBIX.

HepagenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. Qbnacms onpedeieHus HepageHCcmea
(obnacms 0OnyCmumbiX 3HAYeHULl nepemMenHOl).

Pemienne nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. Pewenue Keaopamuvlx HEPAGeHCME: UCHOIb308AHUE
ceolicme u epaghuxa KeaopamudHou GyHKyuy, Memoo uHmepeanos. 3anuce peuleHus Kaopamno2o0 HepaseH-
cmea.

Pewenue yenvix u 0pooHO-payuoHaIbHbIX HEPABEHCE MEMOOOM UHMEPEATIOB.

CucreMbl HEPABEHCTB

CucreMbl HEpaBEHCTB C OJHOW NEepeMeHHOH. PelieHue cucreM HEpPaBeHCTB C OJHOM MEPEMEHHOW: JU-
HeMHBIX, kgadpamuuix. 1300pa’keHHe pelIeHnsi CUCTEMbl HEPAaBEHCTB HA YUCIOBOM MPsIMOM. 3aMuch pereHus
CHUCTEMbI HEPABEHCTB.

5. OYHKINHU

IHousitne pyHkumuu

JlexapToBbl KOOPAMHATEI Ha IIOCKOCTH. DPOpMHpPOBaHHUE NPEACTABICHUI O METANIPEAMETHOM IOHATUU
«koopauHaTeD». CrocoObl 3agaHus QYHKIMI: aHAMUTUYECKUM, rpaduueckuii, Tabmuunbiil. ['padux GyHKIMM.
[Tpumeps! GyHKUKH, TOTydYaeMbIX B IPOLECCE UCCIEI0BAaHMS Pa3IMYHBIX peaIbHBIX MPOLIECCOB U PEIICHHs 3a-
nad. 3HadueHue QpyHkuuu B Touke. CBoiicTBa (yHKIUI: 00JaCTh ONpeseseHusl, MHOXKECTBO 3HAYEHUH, HYIH,
IIPOMEKYTKH 3HAKOIOCTOSIHCTBA, YE€MHOCMb/HEeYéMHOCHb, TTPOMEKYTKH BO3PAaCTaHUs U yObIBaHHUS, HAaHOOIb-
1iee ¥ HauMeHblee 3HaueHus. McciaenoBanue QyHKIMY 1o €€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno s3adannvle ¢hynxkyuu.

JIuneiinas pyHKuus

CaoiicTBa U rpapuk JUHEHHON (QyHKUMH. YTiIoBoW KoadduuueHT npsMoil. Pacmonoxenue rpaduka
JTUHEWHOW (PyHKIMM B 3aBUCHUMOCTU OT €€ yrioBoro ko3¢ ¢uimenta u cBoOoHoOro wieHa. Haxoocoenue xo-
aghhuyuenmos aunetinol QyHKYuU no 3a0aHHbLIM YCILOBUAM: NPOXOHCOEHUE NPAMOU Uepe3 08e MOUKU C 3A0aH-
HbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOTU Yepe3 OaHHYI0 MOUKY U NAPAaLlebHOl OAHHOU NPAMOLL.

Keaaparuunas gpyHkuus

CgoiicTBa 1 rpaduk kBajgpatuyHoil pyHkuuu (napadoina). Illocmpoenue epaghuxa keadpamuunoi Gpymk-
yuu no mouxkam. Haxoxxienue Hynel KBagpaTUIHOU (YHKIUH, MHOHMCECEA 3HAYEHUL, NPOMENHCYMKO8 3HAKO-
NOCMOAHCMEA, NPOMEINCYMKOE MOHOMOHHOCTU.

OoOpaTHasi NPONOPUHMOHAJIBLHOCTH

k
CgoiicTBa pyHKIMU Y = K y = —. l'unep6ona.
X x



I'pagpuxu @ynxyuir. Ilpeoopaszosanue epagura ynkyuu Y = f(X) ona nocmpoenus epagpuxos ¢ynx-
yuii 6uoa 'y = af (kx+b)+c.

I'pagpuxu ynxyuit y=a+XLb, y=+/x,y=%x, y =|x].
+

ITocsienoBaTeIbHOCTH U POTPeCCHH

YucnoBas mocneaoBarenbHOCTh. [IprMepsl 4McIoBBIX MOcheAoBaTenbHOCTe. beckoneunble mocneno-
BarenbHOCTU. Apudmerndeckas nporpeccus u e€ cpoiictBa. ['eomerpuueckas mporpeccusi. @opmyna obwe2o
uneHa u cymmul N nepevlx UieHo8 apugpmemudeckou u ceomempuyeckou npoepeccuii. Cxooawasacsa ceomempu-
yeckas npocpeccus.

6. PelieHne TeKCTOBBIX 3a/1a4

3anaum Ha Bce apupMeTHUEeCKHUE AeHCTBUSA

Pemennie TeKCTOBBIX 3aiau apudmeTHuecKuM crocoOoMm. Mcnonb3oBaHue TaONUI, CXEM, YepTeKeH,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX [IPH PEIICHUN 3aJa4H.

3amayu HA IBUKeHH e, Pad0Ty M MOKYNKHU

AHaM3 BO3MOXHBIX CUTyalluil B3aMMHOTO PACIOJI0KEHUS O0bEKTOB MPU MX JBU)KEHUH, COOTHOILICHHS
00BEMOB BBITIOJIHSAEMBIX Pa0OT MPU COBMECTHOM pabdoTe.

3agauu Ha YaCTH, 10JIM, IPOLEHTHI

Pemenne 3a1ay Ha HaXOXXJEHUE YAaCTH YMCIIa M YMCIA 1O €ro 4yacTu. PerieHue 3aad Ha MPOLIEHTHI U
nosn. [IppuMeHnenne nponopuui Ipyu peleHuy 3a1ay.

Jlormueckue 3agaun

Pemenune nmoruueckux 3amad. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maodauy.

OcHOBHbIE MeTO/IbI pPellleHHs1 TEKCTOBBIX 3a/1a4: apuPpMETHUECKH, anredpanyeckuit, mepedop Bapu-
aHTOB. [lepsuunvle npedcmasieHus 0 Opyeux Memooax peuleHus 3a0ay (ceomempuyecKkue u epaguieckue me-
moowt).

7. CTAaTUCTHKA ¥ TeOpHUs BePOSAITHOCTEH

Crarucruka

TabnmuuHoe W rpaduveckoe MpeaCTaBIeHUE NAaHHBIX, CTOIOYAThIE M KPYTOBbIE IUArpaMMbl, TPaQuKH,
MPUMEHEHHE AUarpaMM U rpaduKOB AJIsl OMUCAHUS 3aBUCUMOCTEHN peallbHbIX BEJIMYMH, U3BICUEHUE HHPOpMa-
MU U3 TaONMIl, auarpamMMm u rpadukoB. OnucaTelnbHBIE CTATUCTHYCCKHE TOKA3aTeNId YHCIOBBIX HAOOPOB:
cpenHee apudmeruyeckoe, Meduana, HauOONbIllee U HaUMEHbIee 3HAUCHHUsS. Mephl paccerBaHUS: pa3Max,
oucnepcusi U cmaHoapmHoe OmKJIOHeHue.

CrnyuaiiHas ”3BMEHYUBOCTb. MI3MEHUMBOCTh MPU U3MEPEHUX. Pewarowue npasuna. 3akonomeprocmu 8
UBMEHUUBBIX BENUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHple ONbBITHI (3KCIEPUMEHTHI), dJIEMEHTapHble ciay4aiiHble coObITHUs (uMcxozbl). BepositHocTH
AIEeMEHTapHBIX COOBITUN. COOBITHSA B CIYYaHBIX IKCIEPUMEHTaX U OJIarONpUSTCTBYIONIUE YIEMEHTapHbIE CO-
ObITHS. BeposTHOCTH ciy4ailHbIX cOOBITUH. ONBITHI C pABHOBO3MOKHBIMU 3JIeMEHTapHbIMU coObITHsIMU. Kitac-
CHYECKHE BEPOSTHOCTHBIEC OMBITHI C UCTIOJIb30BAaHUEM MOHET, KyOUKOB. [IpedcmasieHue coobimuii ¢ nOMOub10
ouaepamm Dunepa. Ilpomusononodicnvie cobvimus, obveounenue u nepecevenue coovimuil. llpasuno cuooice-
Hus eeposimuocmel. Cuyuaiinsii evloop. I[lpedcmasnenue sxcnepumenma 6 euoe oepesa. Hesasucumvie codwvi-
mus. Ymuoowcenue eeposamuocmeri Hesagucumvlx coovimuii. Ilocneoosamenvhvie He3asucumMble UCNLIMAHUSL.
[IpencraBieHre 0 HE3aBUCUMBIX COOBITUSX B )KU3HH.

Dnemenmovl KOMOUHAMOPUKU

IIpasuno ymuoocenus, nepecmanoexu, paxmopuan yucia. Couemanus u yucio covemanuti. Popmyna
uucna couemanuil. Tpeyeononux Ilackans. Onvimsl ¢ 60ILWUM YUCTIOM PABHOBOZMONCHBIX INEMEHMAPHBIX CO-
Ovimuil. Bvluucnenue eeposimnocmeti 6 onvlmax ¢ npumeHeHuem Komounamopuwix gopmyn. Ucnoimanusa bep-
Hyanu. Ycnex u neyoaua. Beposmnocmu coovimuii 6 cepuu ucnstmanuti bepnynnu.

Cnyuaiinvle éeuyunbl

3nakomcmeo co CAyuauHbiMU 8eTUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CIYYAUHBIX GeNUYUH.
Pacnpeoenenue eeposmnocmeni. Mamemamuueckoe oorcudanue. Ceoticmea Mamemamuiecko2o OHCUOAHUS.
Ilonsamue o 3axone 6onvuiux yucen. Mzmepenue sepoamuocmeii. [lpumenenue saxona 60onbUUX yucen 8 COYUo-
Jlo2uU, CMpaxoeanuu, 8 30pagooxpaHenul, obecneyenuu 6e30NaAcCHOCMU HACENEHUs 8 UPEe38bIUAUHbIX CUMYAYU-
AX.

8. Ucropusi MareMaTuKu




Bosnuknoeenue mamemamuku kax Hayku, smansl e€ pazeumus. OcHognvie pazoenvl mamemamuxu. Bol-
oarowuecs MamemMamuKky U ux 6Kia0 6 pazeumue HayKu.

beckoneunocmo mnoocecmsea npocmulx uucen. Yucna u onunsl ompeskos. Payuonanvusie yucna. Ilo-
mpebHocmy 8 uppayuonanvhvlx yuciax. [llkona Iugazopa

3apoocoenue aneeopvi 6 Hedpax apugpmemuru. An-Xopezmu. Poowcoenue OYKGeHHOU CUMBOIUKU.
11. ©epma, @. Buem, P. [lexapm. Hcmopus eonpoca 0 HaxoxcoeHuu hopmyn KopHel aneeopauyeckux ypasHe-
Huli cmeneret, oonvuux wemvipéx. H. Tapmanws, [oc. Kapoano, HX. Abens, D.1anya.

Tossnenue memooa KOOpOUHam, NO3BONANOUWE20 NEPEBOOUMb ceoMempuyecKue 00beKmyvl Ha A3bIK AJl-
eeopul. Tlosenenue epaghuxos gpynxyuil. P. [lexapm, I1. @epma. Illpumepol paziuunwix cucmem KoopouHam.

3aoaua Jleonapoo Ilusanckoeo (Qubonauuu) o kpoaukax, yucia Pubonauyu. 3adava 0 WAXMAMHOU
docke. Cx00umMocms 2eoMempuiecKkori npo2peccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvie uepol. 11. @epma, b.Ilackanw, A. bepuyn-
au, A.H.Konamoeopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuru: J1.2uinep. H.HU.Jlobauesckuii, I1.J1. Yeoviwes, C.
Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u Hagueaykux Hayk, pazeumue
poccutickoeo ¢pnoma, A.H.Kpvinos. Kocmuuecxas npoepamma u M.B.Kenowviu.



YUEBHO-TEMATHYECKHWMH ILIAH

no ajareope 7-9 kiaaccon

Ne Pasnei, Tema KoandecTBO 4acosB
7 KRJacc \ 8 ki1acc | 9 kJ1acc
1. | DneMeHThl TeOpUrM MHOXECTB M MaTeMmaTH- | JaHHbIH pasjen He mpeamnosiaraet JOMoJHH-
quKOﬁ JTOTUKH TCJIBHBIX 4YaCOB HAa M3YUYCHHUC U BCTPAUBACTCsA
B PA3JIMYHBIC TECMbI KYPCOB MATCMATHKHU
2. | Yucna 4 4 2
3. | ToxxnecTBEHHBIE TPEOOPA3OBAHUS 42 28 0
4. | YpaBHEHUS U HEPABEHCTBA 12 29 40
5. | ®dynkiun 10 20 30
6. | Pemrenue TeKCTOBBIX 3a4a4 15 7 9
/. | CtaTuCTHKA U TEOpHUsL BEPOSITHOCTEN 14 8 9
8. | Ucropust MaTreMaTuKH 0 0 9
9. | IloBTOpenue. VTOroBble KOHTPOJIBHBIE pa- 5 6 3
OOTBI
BCEI'O: 102 102 102
M3 HUX KOHTPOJIbHBIX PadoT; 12 8 8
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