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IlnanupyeMble pe3yJbTaThl 00YUEeHHS

1. JInyHOCTHBIE pPe3y/IbTAaThl 0CBOCHUS IIPOrPAMMBI:

1. Poccuiickas rpakaHckas MICHTUYHOCTh (MATPHOTH3M, YYBCTBO OTBETCTBEHHOCTH M JIOJITa IEpen
PonuHo#, oco3HaHue W ONIyIIeHHE JTUYHOCTHOW COMPHYACTHOCTH Cynb0e poccuiickoro Hapoja). Oco3HaHue
STHUYECKON TPUHANJIE)KHOCTH, 3HAHUE HCTOPUH, SA3bIKA, KYJIBTYpbl CBOEr0 HapoJlla, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacienuss HapoioB Poccum U dYenoBeuecTBa; HHTEPUOpHU3ALUS ['YMAaHHUCTUYECKHX,
JIEMOKPAaTUYECKUX U TPAJAUIMOHHBIX LEHHOCTEH MHOTOHALMOHAIBHOTO poccHuiickoro obmectsa. Oco3HaHHOE,
YBOKUTEIBHOE M J0OpO’KEJIATEIbHOE OTHOLIEHHWE K WCTOPHM, KYJIbTYpE, PEIMIMH, TPAJAULMSIM, S3bIKaM,
LIEHHOCTAM HapozoB Poccuu n HaponoB Mupa.

2. T'OTOBHOCTb M cIOCOOHOCTh OOYYaIONIMXCsl K CaMOpPa3BUTHIO U CcaMOOOpa30BaHMIO HAa OCHOBE
MOTHUBAIMM K OOYyYEHHUIO U MO3HAHHMIO; TOTOBHOCTb M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY M HOCTPOECHHIO
JanpHee MHIUBUIyaJbHONM TpaeKTopuu oOpa3oBaHUsl Ha 0a3e OPUEHTHPOBKM B MHpe Hpodeccuil u
npoQeCCUOHATBHBIX TPEANOYTCHUMH, C YYETOM YCTOHUMBBIX MO3HABATEIBHBIX HHTEPECOB.

3. Pa3BuToe MOpanbHOE CO3HAaHHWE W KOMIETEHTHOCTh B PEHICHWH MODPAJIbHBIX MPOOJEM Ha OCHOBE
JMYHOCTHOTO BBIOOpA, (popMUpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJCHMS, OCO3HAHHOTO H
OTBETCTBEHHOT'O OTHOIICHHUS K cOOCTBEHHBIM mocTynkaM. COpMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOLICHHUS K
YYEHHIO; YBaXXUTEJIbHOIO OTHOLIEHUsI K TpPyAy, HaJM4Me ONbITa Y4YacTHs B COLMAJIbHO 3HAYUMOM TpYIE.
Oco3HaHue 3HA4YCHHS CEMbU B HKM3HM 4YeJIOBeKa M OOINECTBA, MPHUHATHE IIEHHOCTH CEMEWHOW KHU3HH,
YBaKUTEIbHOE U 3a00TIMBOE OTHOIIECHHUE K WICHAM CBOEH CEMbHU.

4. CdopMHUPOBAHHOCTB IIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAYKH U O6HI€CTB€HHOI>‘I MPAKTHUKH, YUYUTBIBAOMIETO COUMAJIBHOC, KYJIbTYPHOE, A3BIKOBOC, TYXOBHOC
MHOT000pa3ue COBPEMEHHOTO MHUpa.

5. Oco3HaHHOE, YBAKUTEALHOE U T00pOKEIATENLHOE OTHOIICHHE K APYTOMY YEJIOBEKY, €0 MHEHHUIO,
MHPOBO33PEHUIO, KYIbTYpE, SA3bIKY, BEpe, TPAKAAHCKON MO3UIIMU. ['0TOBHOCTh M CIOCOOHOCTH BECTH JUAJIOT C
JIPYTUMU JIOABMU U JOCTUTATh B HEM B3aUMOIIOHUMAHHUS.

6. OCBOCHHOCTb CONMANBHBIX HOPM, MPABHJ MOBEJCHHS, POJei U (POPM CONMATbHOM KM3HU B TPyIIax
U _coo0IecTBax. Y4acTHe B IIKOJBHOM CAMOYIPABICHHH M OOIIECTBEHHOW KM3HM B TIPENEIax BO3PACTHBIX
KOMITETEHIIMI C YI€TOM PEerHOHAIBHBIX, ITHOKYJIBTYPHBIX, COUUAIBHBIX U IKOHOMUYECKHX OCOOCHHOCTEH.

7. ChOpMHUPOBAHHOCTH IIEHHOCTH 370POBOTO M 0€301macHOro o0pasa »KHU3HHU; WHTEPUOPH3ALUS TTPABUIT
WHIMBUIYAIILHOTO M KOJUICKTHMBHOTO O€30MacHOTO MOBEJCHUS B YPE3BBIUANHBIX CHTYalUSX, YIPOXKAFOIIUX
KHM3HH U 37I0POBBIO JIIOCH, TIPaBUII TIOBEJICHUS Ha TPAHCIIOPTE U HA JOPOTax.

8. Pa3BUTOCTh ACTETUUECKOTO CO3HAHMS Yepe3 OCBOCHUE XY/I0KECTBEHHOTO Hacienus: Hapo1oB Poccun
U MHpa, TBOPUECKOM JEATEIbHOCTH 3CTETUIECKOTO XapaKTepa.

9. ChopMHPOBaHHOCTh OCHOB IKOJIOTHYECKOW KYIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTHUECKOTO MBIIICHHSI.

2. MeranpeaMeTHbIe pe3yJIbTAaThl 0CBOCHHUS NMPOTrPaMMBbI
2.1. MexnpeaMeTHble OHATHSA

Yepes Bce yueOHbIC TIPEAMETHI (POPMHUPYIOTCS MEKIPEAMETHBIC TIOHITHS:
- cucreMa, akT, 3aKOHOMEPHOCTh, (DEHOMEH, aHAIIN3, CUHTE3;

- OCHOBEI YATATEILCKOW KOMIIETEHIIMH;

- HaBBIKH PabOTHI ¢ HH(OpMAIIHEH;

- y4acTHe B MPOCKTHOMU JEATEIILHOCTH.

OCHOBbL UUMAamenbCKol KoOMNnemenyuy: YTeHHE KaK CPEJCTBO OCYIICCTBICHUS CBOMX allbHEHIINX
IUTAHOB: TPOIO/DKEHUST 00pa30BaHKsI ¥ CaMOOOPA30BaHMsI, OCO3HAHHOTO TUIAHUPOBAHUS CBOETO aKTYaJIbHOTO M
MEPCIICKTUBHOTO KPyra YTEHHs, B TOM 4YHCIE JOCYrOBOTO, IOATOTOBKH K TpPYAOBOH W COIMAIBHOM
JIeSITETIBHOCTU. Y BBIMYCKHUKOB C(HOPMHUpPOBaHA MOTPEOHOCTh B CHCTEMATHYECKOM UYTEHHHM KaK CPEICTBE
MO3HAHUS MHpPa U ce0s B 3TOM MHpPE, TapMOHM3AIMU OTHOIICHHI YeJ0BEeKa M 0OIIecTBa, CO3MaHHH 00pasa
«IMOTPEOHOTO OYTYIIETOY.



Hasvixu pabomuvr ¢ ungopmayueii: paborath ¢ TeKcTaMHu, NMpeoOpPa3oBBIBATH U HUHTEPIPETHPOBATH
COZIePIKAIYIOCS B HUX MH(OPMAIIHIO, B TOM YHUCIIE:

* CHCTEMAaTH3HPOBATh, CONOCTABIATh, AHAIU3UPOBATH, O0OOIIATHP W HMHTEPIPETUPOBATH HH(POPMALHIO,
COJIePIKALTYIOCS B TOTOBBIX MH(POPMAITMOHHBIX 00BEKTAX;

* BBIJICNISATh TJIABHYIO W H30BITOYHYIO HH(OPMAIMIO, BBITIONHSATH CMBICIOBOE CBEPTHIBAHUE BBIICICHHBIX
(hakToB, MBICJICI; MPEACTABIAT, MHPOPMAIIMIO B CKAaTOM clOBEeCHOH ¢Gopme (B BHJIE TUTaHA WM TE€3MCOB) U B
HarJIsITHO-CUMBONIMUeCcKor ¢opme (B Buue Tabiui, TrpadUYecKUX CXeM W AuarpaMM, KapT TOHATHH —
KOHIENTYaIbHBIX TUArpamMM, OMOPHBIX KOHCIIEKTOB);

¢ 3aIl0JIHATH U JOIIOJIHATH Ta6JII/II_IBI, CXEMbI, AMarpaMmbl, TCKCThI.

Onvim npoekmuou desmenbHOCmu: YMEHUE BBIACISTH MPOOIEMY U ONIPEACIISTh IIeJIb U CTABUTH 3aJ1auH,
BBIOMpaTh aJCKBATHBIC CTOAIICH 3a/a4ye CpPeCTBA, MPHUHUMATh PEIICHHS, B TOM YHCIIC HECKOJBKUX BapHAHTOB
pemeHui.

2.2. YHuBepcabHble yueOHbIe qeicTBUS
2.2.1. PeryasituBHbie YY ]|

v' VMeHHE caMOCTOATENBHO ONPEIENSTh HEId 00yUYeH s, CTaBUTh U (POPMYJTHPOBATH HOBBIE 3a/1auH B yyeOe
Y TIO3HABATENILHON IeATEeIHbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOSH MO3HABATEIILHOM JIEATEIHHOCTH.
[IposiBnsieTcs B NEHCTBUAX:

- aHaJM3UPOBATH CYLIECTBYIOLIUE U IJIAHUPOBATH OyayIIne 00pa3oBaTeIbHbIE PE3YIbTAThI;

- HASHTHU(QUIHPOBATH COOCTBEHHBIE MPOOIEMBI M ONPEJIENIATh TTIAaBHYIO Mpo0IemMy;

- BBIABUTaTh BEPCHUH PEIICHUS IPOOIEMBI,

- QopmyaupoBaTh TUMIOTE3HI,

- TPEeABOCXUILIATH KOHEUHBIA PE3yJIbTarT;

- CTaBUTh LEJIb JCSITEILHOCTH HA OCHOBE OMPECIIEHHOM MPOOJIEMBI M CYIIECTBYIOIIUX BO3MOXHOCTEH;

- (QopmynrpoBaTh yueOHBIC 3a/1a4M KaK IIard JTOCTHXEHHI IIOCTABICHHOM LN IeSTEIbHOCTH;
000CHOBBIBATH LIEJIEBBIC OPUEHTUPHI U IPHOPUTETHI CCHUIKAMH Ha LIEHHOCTH, yKa3biBasi U 000CHOBBIBAs

JIOTUYECKYIO MOCIEA0BATEIHHOCTD IIATOB.

v' YMeHHEe CaMOCTOSTENbHO IUIAHUPOBATh IYTH IOCTHIXKEHHs IIeNiel, B TOM YHCJIE albTepPHATHBHBIE,
OCO3HAHHO BbIOMpaTh Hambosee 3(hdeKkTuBHBIE CIOCOObI peleHus Y4eOHBIX U M03HaBaTEJIbHBIX 3a/ad.
[IposiBisieTcs B AEHCTBUSAX:

- OMpenessATh HEeOOXOaUMble JeicTBUE(s) B COOTBETCTBUM € y4yeOHOW M IO3HaBaTelIbHOM 3agauellt u
COCTaBJIATh AJITOPUTM UX BBIIIOJIHEHUS;

- 000CHOBBIBaTh U OCYLIECTBIATH BBIOOp HauOosee 3(P(GEKTHBHBIX CIIOCOOOB peIIeHUs yYeOHBIX U
MO3HABaTEJIbHBIX 33]1a4;

- OMpEAEATE/HaX0AUTh, B TOM YHUCIIE U3 NPEJIOKEHHBIX BAPUAHTOB, YCIOBUS /7S BBIIIOJIHEHUS y4eOHOM
Y MO3HaBaTEeILHOM 3aJ1a4H;

- BBICTpaMBAaTh KHU3HEHHBIE IUIaHBl HA KPATKOCPOUHOE Oyayliee (3asdBIsATh LIE€JIEBbIE OPHEHTUPHI, CTABUTh
aJeKBaTHble MM 3aJayd W [pejiararb JACHCTBHS, YKas3biBasi M OOOCHOBBIBAas JIOIMYECKYIO
HOCJIEI0BATENBHOCTD ILIAroB);

- BBIOUpPATh U3 MPEATIOKEHHBIX BaPUAHTOB U CaMOCTOSITEIBHO UCKAaTh CPEICTBA/PeCypChl Ui PELCHUs
3a4a4i/JOCTHKSHHUS TICIIH;

- COCTaBJISATh IUIAH PEIEHHs IPOOIEMBI (BBIIOJIHEHHS IPOEKTA, IPOBEIACHHS UCCIIEAOBaHNsA);

- ONIPEENATh IOTCHIMAIbHBIC 3aTPYAHCHUS IPU PELICHHH Y4eOHOH M MO3HABAaTENbHOW 3a1aud |
HAXOJUTb CPEJCTBA I UX YCTPAHCHHUS;

- OTIMCBHIBATh CBOW OMBIT, OPOPMIISSL €r0 IS Mepelavyd JAPYTHM JIIOJSM B BHIEC TEXHOJOTHH PEUICHHUS
INPaKTUYECKUX 33]1a4 ONPEIEIIEHHOIO KJIacca;

- IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAWBUIYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

v YMeHHE COOTHOCHTH CBOM JICHCTBHUS C IUIAHUPYEMBIMU PE3YJILTaTaAMH, OCYIIECTBIATH KOHTPOJIL CBOEH
JeSITEIPHOCTH B TPOIEcCe JIOCTMKEHHUS pe3yibTara, OINPENeNsTh CIIOCOOBI NEHCTBUH B paMKax
MPE/UIO’KEHHBIX yCJIOBUH H TpeOOBaHWI, KOPPEKTHPOBATH CBOW JCUCTBHS B COOTBETCTBUH C
H3MEHsoIEeNca cutyanuen. [IposaBisercs B NeHCTBUIX:

- OIpENeNsITh COBMECTHO C II€aroroM M CBEPCTHUKAMU KPHUTEPUHM IUIAHUPYEMBIX pEe3ylbTaTOB H
KPUTEPHH OLIEHKU CBOEH yueOHOH NesITeTbHOCTH;



- CUCTEMAaTH3UPOBATh (B TOM YHCIIE BHIOMpATh MPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX Pe3yJIbTaTOB U
OLIEHKHU CBOEH JIeSTeIbHOCTH;

- OTOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAHMS CBOEH JEATENbHOCTH, OCYLIECTBISATh CAMOKOHTPOJb CBOEH
JeSTEIbHOCTH B paMKax MpPeJI0KEHHbBIX YCIOBUH U TpeOOBaHUIA;

- OIICHUBATh CBOIO JICATEIILHOCTh, APTYMEHTUPYSI IPUYHHBI JTOCTHKCHHUS WIH OTCYTCTBHS TUIAHHUPYEMOTO
pesyJbTara;

- HAXOJIUTh JIOCTATOYHBIC CPEACTBA ISl BHIMOJHCHHS YYCOHBIX JCHCTBUI B M3MCHSIOIICHCS CUTyallMu
W/WITK TIPH OTCYTCTBUU IUIAHUPYEMOTO Pe3yJibTaTa;

- pabotasi 1Mo CBOEMY IUIaHY, BHOCHTH KOPPEKTHBBI B TEKYIIYIO JEATEIHHOCTh HAa OCHOBE aHaJIM3a
M3MEHEHUH CUTYalluH JUTS TTOJTYYCHUS 3aIITaHUPOBAHHBIX XapaKTEePUCTHK MPOIYKTa/pe3yabTara;

- yCTaHABJIMBATh CBS3b MEXKIY TIIOJIYYCHHBIMH XapaKTCPUCTUKAMHU MPOAYKTa W XapaKTePHCTHKAMH
nporecca JCSTEIbHOCTH W IO 3aBEPIICHHU NESITEIBHOCTH IpeliaraTh M3MEHEHHE XapaKTePHCTHUK
nporiecca JUIst MOMYYCeHHUs YIYUIICHHBIX XapaKTePUCTUK MPOYKTa;

- CBEPSITh CBOM JICUCTBHS C IIETIHIO M, TP HEOOXOAMMOCTH, HCTIPABJIATH OMIMOKHA CaMOCTOSITEITHHO.

v' YMeHHE OIIEHHBATH TPABWILHOCTH BBINOJHEHUS YYeOHOW 3a1ayd, COOCTBEHHBIE BO3MOXKHOCTH €€
peuienust. [IposiBiseTcst B IEUCTBUAX:

- OTIPE/ICISITh KPUTEPHU TIPABUIILHOCTH (KOPPEKTHOCTH) BHITIOIHEHHS YUeOHOM 3a1a4u;

- aHAJIM3UPOBATh U OOOCHOBBHIBATH IPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTApPHS IS BBITOJTHEHUS
y4eOHOM 3a1auw;

- cBOOO/THO TIOJTH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OLEHKHM W CAMOOLCHKH, WCXOIS W3 IETd U
MMEIOIINXCS CPE/ICTB, pa3nyas pe3ysnbTaT U CIIOCOOBI ICHCTBHIA;

- OIICHUBATh NPOIYKT CBOEH MEATEIBHOCTH IO 33aJaHHBIM H/HIM CaMOCTOSTENFHO ONpeAeIeHHBIM
KPUTEPHSIM B COOTBETCTBHH C LEIBIO NESATEIHHOCTH;

- 000CHOBBIBATh JOCTIKUMOCTH IEJTM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX
PECYpCOB U JIOCTYIHBIX BHEITHUX PECYPCOB;

- (hukcupoBaTh U AaHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

v BuajeHue OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, NPUHSTHS PEIICHUN W OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B y4eOHOM 1 TI03HaBaTeNbHOU. [IposBNsieTcs B IEHCTBUSX:

- HaOdroaTh W aHANM3UPOBaTh COOCTBEHHYIO Yy4yeOHYI0 ¥ TMO3HABATCJIBHYIO JEATENBHOCTh U
JESITeTIbHOCTD APYTUX 00YYAOLINXCS B MPOLIECCE B3aUMOIIPOBEPKH;

- COOTHOCHTH peajibHble U IUIAHUPYEMbIe pe3yabTaThl HHAUBUIYAJIbHONH 00pa30BaTeIbHON AesITeIbHOCTH
U J1eJ1aTh BBIBOJIBI;

- IPUHUMATh PEIeHUE B yUeOHOM CUTYyaIlMM U HECTH 32 HETO OTBETCTBEHHOCTD;

- CAaMOCTOSTENIFHO ONPEEATh IPUUYHUHBI CBOETO yCIlleXa WM HeyCleXa U HaXOIUTh CIIOCOObI BBIXOJa U3
CUTYyallUU HeycIexa;

- PETPOCIIEKTUBHO ONpPEAENATh, Kakue AEHCTBHS IO PELICHHI0 y4yeOHOW 3ajaud WM MapaMeTpbl 3THX
JecTBUI NPUBEIH K MOJIYYEHHUIO UMEIOLIET0Cs TPOAYKTa Y4eOHOH e TeTbHOCTH;

- IGMOHCTPUPOBATh MPUEMBbl PETYJSIIUU NCUXO(PU3HOIOTHYECKUX/ 3MOIMOHAIBHBIX COCTOSHUH JUIs
noctwkeHust dddexra ycmokoeHUs (yCTpaHEHUS OSMOIMOHAJIBHOW HANpsHKEHHOCTH), 3¢ dexTa
BOCCTaHOBJeHHs (ociabieHusi TPOSBICHUN yTomieHus), dSddexta akTuBuzanuu (TMOBBIIICHUS
NCUX0()U3MOIOTHIECKON PEaKTUBHOCTH).

2.2.2. [lo3HaBaTeabubie Y'Y /I

v' YMeHHE ONpeiesaTh TOHSTHs, CO3/1aBaTh O0OOIIEHHs, YCTAHABINBATH AHAIOIHH, KJIACCH()HIMPOBAT,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPUHU Uil KIACCU(HUKALUH, YCTAaHABIMBATH MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYKICHUE, YMO3AKIIOYEeHHE (MHIYKTUBHOE, JISTyKTUBHOE,
TI0 aHAJIOTHH) U JIeNIaTh BBIBOJBL. [IposiBIIsieTCsl B NEUCTBHSAX:

- IOAOMPATh CIIOBA, COMIOJUMHEHHBIC KJIFOUEBOMY CJIOBY, ONPE/ICISIONINE €ro MPU3HAKHU U CBOMCTBA;

- BBICTPAMBAaTh JJOTUYECKYIO IIETIOYKY, COCTOSIIYIO U3 KJIFOYEBOTO CJIOBA M CONOAYHMHEHHBIX MY CIIOB;

- BBIACIATH OOLIMI MPU3HAK JBYX MJIM HECKOJIBKUX IPEIMETOB WIIH SBJICHUH U OOBICHATH UX CXOZCTBO;

- O0beAMHATh TpEeAMETHl W SBICHUS B TPYNIbl [0 ONPEJICICHHBIM IPU3HAKaM, CPaBHHUBATH,
KIacCUPUITMPOBATh U 00001aTh (aKThI U SIBICHUS;

- BBIACTIATH SIBIICHUE U3 OOILETO psija APYruX sBICHHIH;



- OTIPENIENIATh 0OCTOSATENBCTBA, KOTOPBIE MPEAIIECTBOBAIM BOSHUKHOBEHHUIO CBSI3U MEXKIY SBICHUSMU, U3
3TUX OOCTOATEIBCTB BBLICHSATH OMPEENSIONIAE, CIOCOOHBIE OBITh NPUYMHOW JAHHOTO SIBICHUS,
BBISIBJISITh IPUYMHBI U CIIEJICTBUS SIBJICHUIA;

- CTPOUTH PACCYXJCHHE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBICHUSM U OT YACTHBIX SIBJICHHN K
00IIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH pacCyXJICHHE Ha OCHOBE CPaBHEHHUs MPEAMETOB W SIBICHUMN, BBIACISS MPU OTOM OOIIHe
MIPU3HAKHY;

- M37IaraTh MOMyYeHHYI0 HH(OPMaIIKIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMon 3a/1a4u;

- CaMOCTOSITEIFHO YKa3bIBaTh Ha MH(POPMAIIHMIO, HYXKJAIONIYIOCS B MPOBEPKE, MpeasiaraTh U MPUMEHATH
cIrtoco0 MPOBEPKH JTIOCTOBEPHOCTU MH(DOPMAITUHY;

- BepOaIu30BaTh SMOIMOHAILHOE BIICUATIICHHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

- OOBACHATH SBJICHWS, IPOILIECCHI, CBSA3M W OTHOIICHWS, BBIABISCMBIC B XOJE TO3HABATEILHOU H
HCCIIE0BATEIIbCKON JCATEIHHOCTH (MPUBOAUTL OOBSICHEHHWE ¢ W3MEHEHHEM (DOpPMBI IIPEICTABICHHS,
O0O0BSACHSATH, NETANU3UPYSI WU 0000111ast; OOBSACHATH C 33JaHHOM TOUKH 3pPEHUS);

- BBISIBJISITh M Ha3bIBATh MPUYHUHBI COOBITHS, SIBJICHUSA, B TOM YHCJIE BO3MOXKHBIC /HanOojee BEPOSTHBIC
MPUYHHBI, BO3MOXHBIC TOCIEICTBUSA 3aJaHHONW NMPUIUHBI, CAMOCTOSTENHPHO OCYIIECTBISAS MPUIUHHO-
CIICICTBEHHBIN aHAIN3;

- le7aTh BBIBOJ, HA OCHOBE KPHUTHYECKOTO AaHAIM3a PAa3HBIX TOYEK 3PEHHS, MOJTBEPXKIATh BEIBOJ
COOCTBEHHOW apryMEHTAIUEH HITH CaMOCTOSITEITLHO TTOJTyYEHHBIMU JTAHHBIMH.

v VMeHue co3aBaTh, IPUMEHATh ¥ NPEOOPa30BLIBATH 3HAKM M CHMBOJIbI, MOJIEIM U CXEMBI JUISl PELICHHS

y4eOHBIX W MO3HABATENBHBIX 3a7a4. [IposBnsieTcs B IEHCTBUSX:

- 0003HaYaTh CHMBOJIOM W 3HAKOM MPEAMET W/WIIH SIBIICHUE;

- ONpEJIENSITh JOTHYECKHE CBA3M MEXKAY NIpeIMETaMH U/UITH SIBJICHUSMHU, 0003HAYaTh JAHHBIEC IOTHYECKHUE
CBSI3M C ITOMOIIBIO 3HAKOB B CXEME;

- co3zaBaTh aOCTPaKTHBIN WU peabHBINA 00pa3 mpeaMeTa u/Wid SBICHMS,

- CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBHH 3aJIJa4M W/WIIH CIIOco0a ee pelieHus;

- co3aBaTh BepOalbHbBIE, BEIIECTBEHHBIE M MH()OPMAIMOHHBIE MOENN C BBIJEICHUEM CYHIECTBEHHBIX
XapaKTEPUCTHK OOBEKTA JIsl ONPEIEICHUs ClI0co0a pemieHus 3aa4u B COOTBETCTBHHU C CUTYAIIUEH;

- MpeoOpPa3oBBIBATH MOJETH C LEBIO BBISIBICHHS OOIINUX 3aKOHOB, ONPEICISIOMINX JaHHYIO TPEIMETHYIO
00J1aCTB;

- IEPEBOIUTh CJIOXKHYIO MO COCTaBy (MHOroacmeKkTHyio) wuH(popMmanuio w#3 rpaduuecKoro WiIH
(hopMaIM30BaHHOTO (CUMBOJIBHOTO) MPEACTABIEHHS B TEKCTOBOE, U HA000POT;

- CTPOUTH CXEMY, aJTOPUTM JCHCTBUS, UCTIPABIISATH WK BOCCTAHABIMBATh HEM3BECTHBINA paHee alrOPUTM
Ha OCHOBE MMEIOIIErocs 3HaHUsI 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS aIITOPUTM;

- CTPOUTH JAOKA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTI'O;

- aHAJIM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3pabOTKH W pealn3alii y4eOHOTO MPOEKTa, MUCCIeTOBAHUS
(TeopeTHYEeCcKOro, SMITUPHUYECKOTO) Ha OCHOBE MPEJIOKCHHOW MPOOIECMHON CUTYAIIUHU, TTOCTABICHHOMN
NN W/WJH 3aJaHHBIX KPUTEPUEB OLICHKH MPOAYKTa/pe3ybTaTa.

v CMmbicioBoe ureHue. [IposiBisieTcst B IeHCTBUSX:

- HAXO/IUTh B TEKCTE TpeOyeMyto HHPOPMALIUIO (B COOTBETCTBUH C IEIISIMHU CBOEH JAEATEILHOCTH);

- OPUEHTUPOBATbCA B COACPNKAHUM TEKCTa, MOHMMATh ILIEJIOCTHBIM CMBICH TEKCTa, CTPYKTYPHUpPOBATh
TEKCT;

- yCTaHaBJIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHI, SIBICHUI, IPOLIECCOB;

- pE3IOMHpPOBATh IVIABHYIO UCIO TEKCTA;

- MpeoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B JPYryld MOAAIbHOCTb, WHTEPIPETHPOBATH TEKCT
(XyZnoXKeCcTBEHHBIN U HEXY/I0)KECTBEHHBIN — y4eOHbII, HaydHO-NIOMYISPHBIH, MH(OPMAIIMOHHBIH, TEKCT
non-fiction);

- KpUTHYECKH OLICHUBATh COJIepKaHue U (opMy TeKcCTa.

v\ ®OopMHPOBaHWE W Pa3BUTHE KOJOTHYECKOTO MBIIUICHUS, YMEHHE MPUMEHATH €r0 B MO3HABATEJBHOIA,
KOMMYHHMKATHBHOH, COLMANbHON MpakTUKe M MpodeccuoHadbHOW opueHTauud. llposBisieTcss B
JENCTBHSX:

- OIIPEAEIISATH CBOE OTHOIIEHHE K MPUPOIHOM Cpelie;
- aHAJIM3UPOBATH BIUSHHE KOJIOTHIECKHX (PAKTOPOB HA Cpeay OOMTaHHS KHUBBIX OPTaHU3MOB;
- IPOBOAWTH IIPUYNHHBIN ¥ BEPOATHOCTHBIM aHAJIN3 DKOJIOTHYECKUX CUTYALN;



- IPOTHO3UPOBATh W3MEHEHHsI CHTYAllMW NPH CMEHE AEWUCTBHSI OAHOTrO (hakTopa Ha AEHCTBUE APYroro
dakropa;

- PacIpOCTPaHATh JKOJOTMYECKHE 3HAHHMS W Yy4acTBOBAaTh B NPAKTHYECKUX JleJlaX [0 3alluTe
OKpY’KaloIIeH cpe/bl;

- BBIpaXKaTh CBOE OTHOIICHUE K MPHUPOJIC Yepe3 PUCYHKHU, COUNHECHHUSI, MOJICIIH, TPOCKTHBIC PAa0OTHI.

v/ PasBuTHE MOTUBALMHM K OBJAJEHHIO KyJIbTYPOM aAKTHBHOTO WCIIOJIB30BaHMs CIOBape W Ipyrux
MOUCKOBBIX cucteM. [IposBisieTcs B 1EMCTBUSIX:
- onpeeNsITh He0OOXOIUMBIE KITIOUEBBIC TIOUCKOBBIEC CIIOBA U 3aIPOCHI;
- OCYIIECTBIISITh B3aUMOJIEHCTBUE C AIEKTPOHHBIMU MTOUCKOBBIMHU CUCTEMaMHU, CIIOBAPSIMU;
- popMHpOBaTh MHOXCCTBCHHYIO BBIOOPDKY W3 TIOMCKOBBIX WCTOYHHUKOB JUISS OOBECKTHBH3AIMH
pe3yiabTaTOB TOUCKA;
- COOTHOCHUTH MOJy4Y€HHbIE Pe3yIbTAThI IIOUCKA CO CBOEH JEeSTENHHOCTHIO.

2.2.3. KommynunkaTtuBHbie Y'Y/

v' VMeHHEe OpraHu30BBIBaTh Yy4eOHOE COTPYAHMYECTBO M COBMECTHYIO JEATENLHOCTH C YYUTEIEM H
CBEpCTHMKAaMH{; paboTaTh MHAMBHIAYyalbHO W B TIpyMNIe: HAXOAWUTh oOllee pelleHHe M paspelarb
KOH(JIMKTHI HA OCHOBE COIJIACOBAHUS MO3UIMH U yueTa MHTEPecoB; (GOpMyIHpOBaTh, apryMEHTUPOBATh U
OoTCTauBaTh cBoe MHeHUe. [IposBiseTcs B AeHCTBUSIX:

- OMpEEATh BO3MOXKHBIE POJIM B COBMECTHOM IESTEIbHOCTH;

- UrpaTh ONPECACIICHHYIO POJIb B COBMECTHOH JACATCIBbHOCTH,

- IPUHUMATh IMO3UIHIO CO6€C€)1HI/IKa, IoHMMasd IMO3NIHI0 ApYyroro, pas3jniarb B €ro peun: MHCHUC (TO‘-IKy
3peHMUsl), J0Ka3aTeIbCTBO (apTyMEHTHI), (DaKThl; TUIIOTE3bl, AKCUOMBI, TEOPHUH;

- OIpCACIATL CBOH ﬂeﬁCTBHH u I[eﬁCTBHSI mapTHEpa, KOTOPLIC CIIOCOOCTBOBAIN WU IMPCIAATCTBOBAJIA
MPOJYKTUBHOW KOMMYHHUKAIIUU;

- CTPOUTH MMO3UTUBHLIC OTHOUICHUA B IIPOLIECCCE yqe6H0171 ¥ TI03HABaTCIbHOU JACATCIBHOCTH,

- KOPpPCKTHO W apryMmMCHTUPOBAHHO OTCTAMBATHL CBOIO TOYKY 3pCHUSA, B AUCKYCCHUU YMCETL BLIABHIATbH
KOHTPApPTYMCHTHI, nepe(bpa31/IpOBaTL CBOIO MBICJIb (BJ'IaI[eHI/Ie MEXaHNU3MOM 5KBHUBAJICHTHBIX 3aM€H);

- KPUTHYCCKH OTHOCUTLCA K CO6CTB€HHOMy MHCHHIO, C JOCTOMHCTBOM IIPH3HABATDH OIMMOOYHOCTEL CBOEIO
MHCHHA (CCJ'II/I OHO TaKOBO) " KOPPEKTUPOBATH €TI0,

- IpeAJiaraTh albTePHATHBHOE PEUIeHHE B KOH(QINKTHON CUTYaIUH;

- BBIACNIATH OOLIYIO0 TOUKY 3PCHUS B TUCKYCCHU;

- IOTOBapHUBaThCA O MPaBHJaX M BOIPOCAxX AJsl OOCYKIACHHS B COOTBETCTBHU C IOCTABJIICHHOW TEpes
TPYIIION 3aaveil;

- OpPraHM30BBIBAaTh y4yeOHOE B3aMMOJEHCTBHE B TrpynIe (ONpenesaTs OOIMe LeH, pacipeelsaTh POy,
JIOTOBapUBaThCA APYT C APYTOM U T. 11.);

- YCTpaHsITh B paMKax auanora pa3phIBEI B KOMMYHUKAaINH, 00yCIIOBICHHBIC
HCHOHI/IMaHI/IeM/HerI/ISITPICM CO CTOPOHBIL CO6CC6Z[HI/IK8. 3aJa4u, (1)OpMI>I WK COACPIKaHUA Juajiora.

v' VMeHHE OCO3HAHHO WCIOJIB30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUH C 3aJayell KOMMYHHKAI[MH JUIS
BBIP@XXEHHSI CBOMX UYBCTB, MBICICH M MOTpeOHOCTEH MANs ITUIAHUPOBAaHUS W PETYISIUU CBOEH
JIESITENIbHOCTH; BJaJICHUE YCTHOW M THCHbMEHHOH pEYbl0, MOHOJIOTMYECKOH KOHTEKCTHOW pedYblo.
IIposBisieTcs B ACHCTBUSX:

- OTIPEACIISITH 3a7a4y KOMMYHHUKAIIMKA U B COOTBETCTBUH C HEH 0TOMpaTh peUeBEIE CPEIICTBA;

- OTOMpaTh U UCIOJB30BaTh PEUYCBBIC CPEJICTBA B MIPOIIECCe KOMMYHHUKAIIMK C APYTHMU JIFOABMU (IHaIor
B Iape, B Majioi TPYIIE U T. 1I.);

- TIPEJICTABJIATh B YCTHOW MJIM TUCEMEHHOH (hOpMe pa3BEPHYTHIN IUIaH COOCTBEHHOM NIEATEIILHOCTH;

- coOMI0aTh HOPMBI NYOMWYHOW pPEUYH, PErIAMEHT B MOHOJOTEe WM JUCKYCCHUM B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a/1a4eii;

- BBICKa3bIBaTh W OOOCHOBBIBATh MHEHHE (CYXKICHWE) W 3alpalluBaTh MHEHHE IapTHEpa B paMKax
JIMaJIora;

- IPUHAMATH PEIISHUE B XOJI€ AUAJIOTa U COTJIACOBBIBATE €0 C COOECETHUKOM;

- CO3/aBaTh MHCHMEHHBIE «KJIUIIMPOBAHHBIE» W OPUTHHAIBHBIE TEKCTHI C  HCIOJIB30BAHHEM
HEOOXOAMMBIX PEUEBHIX CPEJICTB;

- HCTIOJIB30BaTh BEpOAJIbHBIC CpEJCTBA (CPEACTBAa JIOTUYECKOW CBSI3W) JIJIS BBIICJICHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

- HCTIOJIb30BaTh HEBEPOATbHBIE CPEJICTBA WITU HATJISITHBIC MaTePHAIIbI, TTOITOTOBJICHHBIC/OTOOPAHHBIC MO/
PYKOBOJICTBOM YUHUTEIIS;



- IIe7IaTh OIEHOYHBIM BBIBOJ O JOCTHXKESHHMH IEIU KOMMYHHKAIIUNU HEIMOCPEACTBECHHO IIOCJIC 3aBCPIICHUSA

KOMMYHHUKAaTUBHOI'O KOHTAKTa U 000CHOBBIBATH €TO0.

v\ ®opMHpOBaHWE W pa3BUTHE KOMIIETEHTHOCTH B O0JAaCTH WCIHOJIb30BaHUS HHPOPMAIMOHHO-

KOMMYHHMKAIMOHHBIX TexHosoru# (nanee — MKT). [lposiBisieTcs B neHCTBUSIX:
- LIEJICHATIPABJICHHO MCKAaTh M HCIIOJIB30BaTh MH(POPMALMOHHBIE PECYPChl, HEOOXOIMMBIE ISl PEIICHHUS

Y4eOHBIX ¥ MPAKTUICCKUX 33714 ¢ ToMoIibio cpencts UKT;

- BBIOMpATh, CTPOUTH M HCIIOJIB30BaTh AJCKBATHYIO MH(DOPMALIMOHHYIO MOJENb [UIS Hepeladd CBOUX

MBICTICH cpeacTBaMm €CTECTBCHHBIX U Q)OpMaHBHBIX SA3BIKOB B COOTBETCTBHU C YCIOBUAMU
KOMMYHUKAIUH;

- BBIACJIATH HHCI)OpMaHHOHHBIfI ACIICKT 3aaa4u, OIICpHUPOBATh AaHHBIMU, UCIIOJIB30BATh MOJCIIb PCIICHUA

3a7a4u;

- UCIIOJIb30BaTh KOMIIBIOTCPHBIC TCXHOJIOTHU (BKJIIO‘-IB.SI BBI60p AICKBATHBIX 3aJa4€¢ MHCTPYMCHTAJIbHBIX

IpOrpaMMHO-aNIMapaTHeIX  CPEICTB M CEpBUCOB)  JUIsl  pelieHus  MHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX y4YeOHBIX 3a/a4, B TOM YHCIE: BBIYMCICHHE, HAlMCAaHWE MNHCEM, COYMHEHHIH,
JIOKJIa/10B, pedepaToB, co31aHUE MIPE3CHTALMN U 1. ;

- CIOJIb30BaTh MH(OPMAIIMIO C YIETOM STHYECKUX U IIPABOBBIX HOPM;
- co31aBaTh MH(GOpPMAIMOHHBIE PECYpChl PA3HOrO THMA M JUId Pa3HbIX ayAUTOpHH, coOioaaTh

MH(QOPMAILMOHHYIO THIHEHY U IpaBuiia HHYOPMaIIMOHHON 0€301acHOCTH.

3. IlpeaMeTHBIE pe3yJabTaThl 0CBOCHUS Y4e€0HOT0 MpeAMeTa

3.1 Pe3yabTaThl yCBOEHUS pa3esa « DJeMeHThI TEOPUH MHOKECTB H MATEMATHYECKOH JTOTHKI):

BbINyCKHUK HAYYHTCH:

OnepupoBaTh Ha 0a30BOM ypOBHE TOHSATHSAMH: MHOXKECTBO, DJIECMEHT MHOXECTBA, MOJMHOMXECTBO,
MPHHAJIC)KHOCTB;

3aJ1aBaTh MHOXKECTBA MEPCUNCICHUEM HX DJICMCHTOBR;

HAXOJUTh MepeceucHue, 00beMHESHUE, MOAMHOXKECTBO B IPOCTCHIITUX CUTYAIUAX;

ornepupoBaTh Ha 0A30BOM YPOBHE TIOHATUSAMU: OINIPEACICHHE, aKCHOMa, TeopeMa, J0Ka3aTeJIbCTBO;
MPUBOUTH MPUMEPBI ¥ KOHTPIIPUMEPHI JIJIS IIOATBEPKICHUS CBOMX BbICKA3bIBAHUI.

B nosceonesroti scuznu u npu uzyyeHuu Opyeux npeomemos:

UCTIONIb30BaTh rpaduyeckoe mpencTaBIeHHe MHOXKECTB ISl OMTUCAHUS PEAbHBIX IPOLECCOB U SIBICHHIA,
NpY PEIICHUH 33124 APYTHX YIEOHBIX IPEIMETOB.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTDHCS:

CB0OOOHO OMEpPUPOBATH MOHATUSIMHU: MHOXKECTBO, XapaKTEPHUCTUKH MHOMXECTBA, JIEMEHT MHOXKECTBA,
MycToe, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, MOJMHOKECTBO, MPUHAIEKHOCTh, BKIIIOUEHHE,
PaBEHCTBO MHOXECTB, CIIOCOOBI 3a/laHHEe MHOXKECTBA;

3a/1aBaTh MHOXKECTBA PAa3HBIMH CIIOCO0aMH;

MIPOBEPSITH BBHIIIOJIHEHUE XAPAKTEPUCTUIECKOTO CBOMCTBA MHOXKECTBA;

cBOOOZHO OMEpUpPOBaTh TMOHSATUSIMHU: BBICKA3bIBAHHE, WMCTUHHOCTh W JIOXHOCTh BBICKA3bIBaHMUSI,
CIIOKHBIE W TPOCTHIE BBICKA3bIBAHMA, OTPHUILIAHUE BBICKA3BIBAHUHM; WCTUHHOCTH W JIOKHOCTD
YTBEPKACHHS M €r0 OTPHIIAHKS, OTIEPAllU HaJll BHICKa3bIBAHUSIMU: U, WM, HE;yCIIOBHBIE BHICKA3BIBAHUS
(MMITIKanun);

CTPOUTbH BBICKa3bIBAHUS C UCTIOJIb30BAHUEM 3aKOHOB alreOpbl BEICKa3bIBAHUM.

B nosceonesrolti scusnu u npu uzyueHuU Opyaux npeomemos.

CTPOUTH PaCCyKJIEHUS Ha OCHOBE MCIOJIB30BAHMS IPABUII JIOTHKH;
MCTIONb30BaTh MHOXECTBA, OTIEPAIU ¢ MHOYKECTBAMH, UX rpadudeckoe MmpeCcTaBICHUE I ONMCAHUS
peaNbHBIX MPOLECCOB U SBJICHUM, IPH PEILIECHUH 33/1a4 APYTUX yU4eOHBIX IPEAMETOB.

3.2 Pe3yabTaThl ycBoeHHs pa3ena «Hucaa»:

BeinyCKHMK HAYy4YHTCH:

OnepupoBath Ha 0a30BOM YpPOBHE TOHSATHSMU: HATYpaJbHOE YHCIIO, IEJIO€ YHCIO0, OOBIKHOBCHHAS
IpoOb, necsaTHYHas ApoOb, CMEIMIAaHHAs APOOb, PalMOHAIBHOE YHCIIO, apUPMETHIECKHN KBAJApPATHBIN
KOpEHb;

HCMOJb30BAaTh CBOMCTBA YKCEII U MpaBuiia ACHUCTBUN NPH BHIIIOJHEHUN BBIYMCIICHUN;



WCIIONIb30BaTh NpPHU3HAKHU JeauMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWH BBIYHCICHUA W pPEIIEHUU
HECIIO)KHBIX 3a]1a4;

BBITIOJHSITh OKPYTJICHUE PAIIMOHAILHBIX YHCET B COOTBETCTBUM C MPABUIIAMU;

OIICHMBATh 3HaYCHHUE KBAJAPATHOTO KOPHSI U3 MOJOKHUTEIHHOTO LEJIO0T0 YHCIa;

pacrno3HaBaTh pallMoOHAIbHBIE U HPPAIIMOHATIBHBIE YHCIIa;

CpaBHUBAThH YHCJIA.

B nosceonesnoui ocuznu u npu uzyuenuu opy2ux npeomemos:

OIICHUBAThH PE3YNbTATHI BEIUMCICHUN MIPH PEIIEHNN MTPAKTUYECKHX 3a]1a4;

BBITMIOJIHATH CPABHEHHE YMCEN B PEAJIBHBIX CUTYalUsX;

COCTaBIISITh YMCJIOBBIE BBIPAKEHUS MPHU PEUICHUH NMPAaKTHYECKUX 3a/]ad M 3a]a4 U3 APYTUX Y4eOHBIX
MIPEAMETOB.

B])IHyCKHl/IK MOJYYHUT BOSMOKHOCTb HAYYUTHCH:

CBOOOJHO OMEpUpPOBaTh TOHATUSMHU: HATYPalbHOE YHCIIO, MHOKECTBO HATYpalbHBIX YHCEN, IIeJoe
YHCIIO, MHOXKECTBO WEJNBIX YHCEN, OOBIKHOBEHHAs Jpo0b, JecsITHYHAs poOb, CMENIAHHOE YHCIIO,
paIroHaIbHOE YMCII0, MHOXKECTBO PAIMOHAIBLHBIX YUCEN, UPPAIIMOHATBHOE YMCIIO, KOPEHb CTEIIEHH N,
JNEUCTBUTENFHOE YHCIIO, MHOXECTBO JIGWCTBUTENBHBIX YHCE, TEOMETpUYECKass HHTEPIpEeTaIus
HATYpaJIbHBIX, IIENbIX, PAMOHATILHBIX, IEHCTBUTENHHBIX YHCENT,;

MOHUMATh U OOBSICHATH Pa3HUILY MEX]y TIO3UITMOHHON M HETIO3UIITMOHHON CHCTEMaMU 3aITUCH YUCEIT;
NEPEBOUTH YUCIIA U3 OJTHOM CUCTEMBI 3aIUCH (CUCTEMbBI CUUCIICHUSI) B APYTYIO;

JTIOKa3bIBaTh M UCTOJB30BaTh MPU3HAKK IETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMBbI 1 mpou3BeAeHUS
Yycell IPU BHITIOJTHEHUN BBIYUCIICHUN U PEIICHUN 337124,

BBITIONHATH OKPYTJICHHE PAIIMOHATBHBIX U HPPANMOHAIBHBIX YHCET C 33JIaHHONW TOYHOCTHIO;

CpaBHUBATH JICHCTBUTEILHBIC YHCIIA PAa3HBIMH CIIOCO0aMU;

YIOPSI0YMBATH YUCIIA, 3alTUCAaHHbIC B BUJIC OOBIKHOBEHHOW U JACCSITHYHOW JPOOH, YKCIia, 3alTUCaHHBIE C
HCIIONIh30BaHUEM apu(hMETHUECKOI0 KBaPAaTHOT'O KOPHS, KOPHEH cTeneHu OoJbIie 2;

Haxoauth HOJI 1 HOK 4wncen pa3zasiMu cioco0amMu ¥ HCTIOIB30BaTh UX IIPH PEIICHUM 3a7aY;
BBITIOJTHATh BBIYUCIICHUS M NMPEOOpPa30BaHMsI BRIPAKEHUH, COMCPKANUX JEHCTBUTEIBLHBIC YUCIa, B TOM
YUCJIe KOPHU HATYyPaJIbHBIX CTEIICHEH.

B nosceonesroti scusnu u npu uzyueHuU Opyaux npeomemos.

BBITIONHATH W OOBSICHATH PpE3yNbTaThl CpPAaBHEHHWS PE3YJbTATOB BBIUYHUCICHHA MPH PELICHUH
MPAKTUYECKUX 33Jad, B TOM 4HCIE NPUOIMKCHHBIX BBIUMCICHUN, HCIONB3YsS pPa3Hble CHOCOObI
CpaBHEHUI;

3alMChIBaTh, CPABHUBATH, OKPYTJISATh YHCIIOBBIE JAHHBIE PEABHBIX BEJIUYHH C HCIIOIB30BAHHEM Pa3HBIX
CHUCTEM M3MEPEHNS,

COCTaBIISITh M OLIEHUBATH PAa3HBIMU CIIOCOOAMH YHWCJIOBBIE BBIPAKCHUS NMPH PELICHUHM MPAKTUYSCKUX
3a/1a4 ¥ 33]1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

33 Pe3y.m>TaT1>1 ycBoeHMs pa3iea «ToxkaecTBeHHbIE npeoﬁpa:;onaﬂnﬂ»:

BbinycKkHUK HAYYHUTCS:

BeimonHATe HecnoXHBIE TpeoOpa3oBaHMsA JUIS BBIYHCICHUS 3HAYCHHWH UYHCIIOBBIX BBIPAKEHHIA,
COZEpIKAIINX CTEIICHH C HATypaJbHBIM IIOKa3aTeleM, CTEIIEHH C LEJIBIM OTPULIATEIbHBIM IT0Ka3aTeIeM;
BBITIOJIHATh HECIIOKHBIE TPEe0Opa30BaHUS MLEJIBIX BBIPAKEHHNA: pPACKpbIBATh CKOOKH, TNPHUBOIHUTH
IMOIOOHEIE ClIaracMBbIE;

UCTIONIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOMKEHHs (KBaJgpaT CyMMBI, KBaJpaT Pa3HOCTH, Pa3HOCTb
KBaJpaToB) I YIPOIIEHUS BEIYMCICHUN 3HAUSHUH BBIPAKEHUI;

BBINIOJIHATH ~ HECJIOKHBIE TpeoOpa3oBaHMs APOOHO-IMHEHHBIX BBIPAKEHHMH M BBIPAXKEHUH ¢
KBaJIpaTHBIMU KOPHSIMHU.

B nosceonesnoii scuznu u npu uzyuenuu opyeux npeomemos:

MOHUMATh CMBICII 3aITUCH YHCJIa B CTAHIAPTHOM BHJIE;
onepHupoBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTaHJapTHAsI 3aIIUCh YUCIIaY.

Bbll’lyCKHl/IK MNOJIYYHUT BO3MOKHOCTb HAYYUTHLCH:

CB000OIHO ONIEpUpPOBATh MOHATUSMHU CTETICHHU C IIENIBIM U APOOHBIM IMOKa3aTeseM;

BBITIOJTHSATH JTOKA3aTEIbCTBO CBOMCTB CTETICHH C IIEITBIMU M JPOOHBIMU ITOKa3aTEISIMI;

ONEPUPOBATh MOHATUSMH «OAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOH IepEeMEHHON»,
«MHOTOYJIEH C HECKOJbKUMH II€PEMEHHBIMI», KO3(P(PHUIMEHTH MHOTOYICHA, «CTAaHIApTHAs 3aIliCh
MHOT'OYJIEHa), CTETIEHb OJTHOYICHAa U MHOTOUJICHA;



cBOOOTHO BJIAJICTh IPUEMaMH TPEOOPa30BaHUS IEIBIX U APOOHO-PAIIMOHATBHBIX BhIPaKECHHIA,
BBIMOJIHATh Pa3l0XEHHE MHOTOWICHOB HAa MHOXHTEIH Pa3HBIMH CIIOCO0aMH, C HCIOJb30BaHHUEM
KOMOMHAIMHA pa3sIUYHBIX IPHEMOB,

KCIOJIb30BaTh TeopeMy BueTa u Teopemy, oOpaTtHyro Teopeme Buera, s morcka KOpHEH KBaJApaTHOTO
TPeXwWIeHa W JUIA pEIIeHHs 3aJad, B TOM YHCIE 3a7ad C apaMeTpaMH Ha OCHOBE KBaJpaTHOTO
TPEXWICHA;

BBITOJIHATH JISJICHHE MHOTOWIECHA HA MHOTOWIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAIPAaTHBIX KOPHEH M KOPHEH CTEIICHH 7

BBINOJIHATH MMPEOOpa30BaHUs BRIPAKEHHI, COACPIKAIIMX KBaIPaTHBIC KOPHHU, KOPHH CTETICHH 71;
CBOOOJTHO OMNEpPUPOBATH MOHATHAMHU «TOXKIECTBO», TOXKISCTBO HAa MHOXECTBEY», «TOXIECTBEHHOE
npeoOpa3oBaHuE;

y JoE) = a*
BBIMIOJIHATH Pa3JIMYHbIC MPE0OPa30BaHUsI BEIPAKCHHUH, COACPIKAIIX MOTYIIH. ( g ) *

B noeceonesnoii srcuznu u npu usyuenuu opyaux npeomemos:

BBINIOJTHATh MPEOOPa3OBaHUA M JEHCTBUS C OYKBEHHBIMH BBIPDOKEHHSMH, YHCIOBHIE KOX(PPHUIMEHTHI
KOTOPBIX 3allFCAaHbI B CTAHAAPTHOM BHJIE;

BBINIOJIHATh TpeoOpa3oBaHMs PAlMOHAIBHBIX BBIPAKCHUHA MpPH PEIICHHH 3a1ad JAPYTHX Y4eOHBIX
MPEIMETOB;

BBINIOJIHATH MPOBEPKY MPaBAONOAOOHS (U3NYECKUX W XUMHYECKUX (OPMYN Ha OCHOBE CPABHEHUS
pa3MepHOCTEN U BaJIEHTHOCTEM.

3.3 Pe3yabTaThl YCBOCHHS pa3jesia «YPaBHEHHS] H HEPABEHCTBA»:

BbINYCKHHUK HAYYHTCH:

OnepupoBath Ha 6a30BOM YpOBHE MOHATHSMHU: PaBEHCTBO, YHCIIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHHS, PEIEHUE YpaBHEHHS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIlICHHE HEPABEHCTBA;
IPOBEPATH CIIPABEUIMBOCTh YHCIOBBIX PABEHCTB H HEPABEHCTB;

pelaTh JUHEeHHbIe HEPAaBEHCTBA U HECTIOXKHbIE HEPaBEHCTBA, CBOAIIUECS K JIMHEHHBIM;

pemaTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YpaBHEHUH, HEpaBEeHCTB;

IIPOBEPATH, ABJIAETCA JIM IaHHOE YHCIIO peIICHHEM YpaBHEHUs (HEpaBEeHCTBA);

pemaTh KBaJpaTHbIe ypaBHEHHs 0 (hopMysie KOpHEl KBapaTHOTO ypaBHEHNUS;

n300paXkaTh pelIeHNUs HEPaBEHCTB U UX CUCTEM Ha YHCIIOBOMH MPSIMOIi.

B noeceonesnoui srcuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATh U pelaTh JMHEHHBIE ypaBHEHUS IPU PEIICHHM 3a/1a4, BO3HUKAIOMUX B APYIHX y4eOHBIX
npeaMerax.

BBIlIyCKH](IK MOJIYYHUT BO3MOKHOCTD HAYYHUTHCH:

CB0oOoHO omepHpoBaTh MOHATHAMHU: YpaBHEHHE, HEPAaBEHCTBO, PpAaBHOCWIIBHBIE YpaBHEHUS H
HEpaBEHCTBA, ypaBHEHUE, SBIAIONIEECS CIESICTBUEM APYroro ypaBHEHUs, YpaBHEHHs, PaBHOCUIbHbIE Ha
MHOX€ECTBE, paBHOCHIIbHBIE IIPe00pa3oBaHUs ypaBHEHUH;

pemaTh pa3Hble BUIbl ypaBHEHUH U HEPABEHCTB U UX CUCTEM, B TOM YHCIIe HEKOTOpBIE ypaBHEHUS 3 U 4
CTeneHe#, JpoOHO-paIOHATBHBIE H UPPAIlHOHAIBHEIE;

3HaTh TeopeMy BueTa 1y ypaBHEeHHI CTENICHH BEIIIE BTOPOIA;

MOHMMATh CMBICI TEOPEM O PaBHOCHWIBHBIX M HEPAaBHOCWIBHBIX IPEOOPA30BAHUAX YPAaBHEHUH U YMETh
UX JIOKa3bIBaTh;

BJIAJIETh Pa3HBIMH METOJAMH PEIICHHS yPaBHEHWH, HEPABEHCTB M MX CHCTEM, YMETh BHIOMPATh METON
pemeHus 1 000CHOBBIBATH CBOW BHIOOD;

HCHOJIb30BaTh METOJ] MHTEPBAJIOB Ul PEIICHUS HEPABEHCTB, B TOM YHCIE APOOHO-PAIlHOHATBHBIX U
BKJIIOYAONINX B €051 HPPAIlOHAIEHBIE BBIPAXKCHHUS;

pemaTh anrebpandeckue ypaBHEHHS ¥ HEPABEHCTBA M UX CHCTEMBI C TapaMeTpaMy anreOpandeckuM u
rpa¢pu4ecKuM METOJaMH;

BJIaJI€Th pa3HBIMH METOJJaMHU JOKa3aTeIIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B IIEIIBIX YUCIIaX;

n300paXkaTh MHOXKECTBA Ha IUIOCKOCTH, 33JJaBaeMble ypaBHEHUSIMH, HEPaBEHCTBAMU U UX CHCTEMaMHU.

B noeceonesnoil srcuznu u npu uzyuenuu opy2ux npeomemos:

COCTaBIIATh M pEIIaTh ypaBHEHUS, HEPABCHCTBA, WX CHUCTEMBI TIPH PEIICHUM 33134 JAPYTHX yYeOHBIX
MPEIMETOB;



BBITIOJIHATE OLCHKY HpaBIlOl'[OI[OGI/IH PE3YJIbTATOB, MMOJTYYaCMbIX IIPHU PCHICHUU PA3JIMIHBIX ypaBHeHI/If/i,
HCPABCHCTB U UX CUCTEM IIPU PCIICHUU 3ada4 APYTrux y‘-I€6HbIX npeaAMETOB;

COCTAaBJIATh U pCUIATh YPAaBHCHHUA U HCPABCHCTBA C MMapaMETpaMu IPpU PpCHICHUHU 3aJa4 APYTUuX y‘Ie6HLIX
peaAMETOB;

COCTABJIATh YPAaBHCHHE, HCPABCHCTBO WJIIM HUX CHUCTEMY, OIIMCBIBANOIINEC PCAJIbHYIO CUTYALUIO WA
NPUKIIAIHYTIO0 3aavy, HHTCPIPCTUPOBATH NTOJIYIYCHHBIC PC3YJIbTATEI.

3.4 Pe3yabTaThl YcBOeHHs pa3jena «DyHKIHU»:

BbINyCKHUK HAYYHTCH:

Haxonuts 3HaueHue GyHKIMY MO 3aJaHHOMY 3HAYCHHIO apryMEHTa;

HaXOJWUTh 3HAUEHUE apryMEHTa MO0 33JaHHOMY 3HaYeHHIO ()YHKIIMH B HECJIOKHBIX CUTYaIIUsX;
ONPENETATh MMOJIOKEHUE TOYKH MO €€ KOOpAMHATaM, KOOPAWHATHI TOYKM IO €€ MOJIOKCHHIO Ha
KOOPJIWHATHOM TUIOCKOCTH;

1o rpaduKy HaxXOTUTh OOJIACTh OMpEICNCHHs, MHOXXECTBO 3HAYCHUH, HYTU (YHKIHH, TPOMEKYTKU
3HAaKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHusi M yObIBaHUS, HanOOJblllee M HAaUMEHbIEE 3HAUYCHUS
bynxumm;

CTpOHTH TpaUK THHEHHON QYHKITIH;

NIPOBEPSATH, SBISIETCS JTU AAHHBIA rpaduk rpagukoM 3amaHHON (QYyHKIHH (JTMHEHHOW, KBaJPATUIHOM,
00paTHON MPOTIOPIIHOHATIEHOCTH);

OTIpeNIeNIATh TPUOIIKEHHBIE 3HAYCHUSI KOOPIMHAT TOUKH MepecedeHus rpauKoB (PyHKIIHIA;
OlepHpOBaTh Ha 0A30BOM YpPOBHE MOHATHAMH: IIOCIIEAOBATEIHHOCTH, apHU(PMETHIecKas MPOTPECCHs,
TreoMeTpHUYECKas IIPOrPECCHs;

pemarp 3aJayd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh TIOJy4eH HEMOCPEICTBEHHBIM
MOJICUETOM 03 MPUMEHEHUS (POPMYIL.

B nosceonesnoil scuznu u npu uzyuenuu opyeux npeomemos:

UCTIONIb30BaTh Tpa(uKH peasbHBIX TPOLECCOB W 3aBUCHUMOCTEH [UIS ONpEAETICHHS HX CBOMCTB
(HambOosiplIie W HAaWMEHBIIWE 3HAYEHHUS, MPOMEXKYTKM BO3pacTaHuss U yObIBaHus, oOJacTu
MOJIO’KUTENBHBIX U OTPULATENbHBIX 3HAYEHUH U T.11.);

UCTIOJIb30BaTh CBOWMCTBA JMHEHHON (QYHKIMH U €€ rpaduK MpU PemeHUd 3a1ad U3 JPYTuxX y4eOHBIX
MIPEIMETOB.

BLII’[yCKHI/IK MMOJIYYHUT BO3MOKHOCTD HAYYUTBHCH:

CB0OOHO OTEpPHPOBATH TMOHITHAMHU: 3aBUCHMOCTH, (DYHKIMOHAJIbHAS 3aBHCHMOCTB, 3aBHCHMAs H
HE3aBUCHMasl TIEpEMEHHBIC, (YHKIUS, COCcOObl 3aaHusl (QYHKIWHU, apTyMEHT W 3HaueHHe (yHKIIHH,
o0JIacTh ~ ONpeAeNeHHss W MHOXKECTBO 3HA4YeHUS (YHKUUH, HyTd (QYHKOUH, T[POMEKYTKH
3HAKOTIOCTOSHCTBA, =~ MOHOTOHHOCTh  (YHKIMH, HawOoJblllee W  HaWMEHbIEe  3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIMH, TEPHOANIHOCTh (yHKIHMH, Trpaduk (yHKIHH, BepTHUKAIbHASI,
TOPHU30HTAJbHAS, HAKIIOHHAS! ACUMIOTOTHI; Tpa(HK 3aBUCUMOCTH, HE SBISIOMIEHCS (YHKIHEH,

CTpOUTH TpapuKu (PYHKIWA: JTHHEHHOH, KBAaAPaTHIHOHN, NPOOHO-THMHEHHOH, CTENEHHOW NMpH pa3HBIX
3HAYEHMSX [OKA3ATENS CTENEHH, y =|x|;

HCIIONB30BaTh NpeoOpa3oBanms rpaguka QyHKUMH ) — #(x) IS TOCTPOEHUS rpadukoB QyHKIMMA
y= af(/cx+b)+c;

aHAJIM3UPOBATh CBOWCTBA (PYHKIMIA U BUJ TpaduKa B 3aBUCUMOCTH OT TApaMETPOB;

CBOOOJHO ONEPHPOBATH MOHATHAMM: IOCIEAOBATEILHOCTh, OTPAHUYEHHAs] IOCJIEJOBATEILHOCTD,
MOHOTOHHO BoO3pacraiomas (yObIBaromasi) IOCJIE€IOBAaTENILHOCTb, MpEIeN IOCIe10BaTeIbHOCTH,
apudmeTHyecKkas Iporpeccusi, TIeOMeTpuYecKas IMPOrPeccHs, XapaKTepUCTUUYECKOE CBOMCTBO
apudmeTHyecKoi (reoMeTPpUIECKO) IPOTPECCHH;

HCTOJIb30BaTh METOJ] MaTeMaTUYeCKOM MHAYKIMU AJs BbIBOJAA (OpMyJ, JOKa3aTelnbCTBA PaBEHCTB U
HEpPaBEHCTB, PELICHUS 3a/1a4 Ha JIeIUMOCTb;

HCCIIe10BaTh MOCIIE0BAaTEIbHOCTH, 3aJJaHHbIE PEKYPPEHTHO;

pemaTh KOMOMHUPOBAHHBIE 3a7]audl HA apU(PMETUUECKYIO U TEOMETPHUECKYIO IPOTPECCUH.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux npeomemos:

KOHCTPYHpPOBaTh W HCCIeNOBaTh (DYHKIMH, COOTBETCTBYIOIIME pEaJbHBIM MpoIleccaM M SBICHHUSM,
HMHTEPIPETUPOBAThH NOIYUYEHHBIE PE3YJIbTAThl B COOTBETCTBUH CO CIELM(UKON HCCIIeIyeMOro npouecca
WM SIBJICHUS;

HCTIONIb30BaTh rpa)uKy 3aBUCUMOCTEH JUIsl HCCIIEI0BAaHUS PEaIbHbBIX MPOLIECCOB U SIBICHUMH;



KOHCTPYHpPOBaTh W HCCIEA0BaTh (DYHKIMM IpH pelIeHUH 3aJad Jpyrux Yy4eOHbIX MpPEeIMETOB,
UHTEPIPETUPOBATH MOJyYEHHbIE PE3YIbTaThl B COOTBETCTBUU CO ClIEHU(PHUKON ydeOHOro npeamMera.

3.5 Pe3yabTaTsl ycBoeHus pazaena «CTaTHCTHKA M TEOPHUS BEPOATHOCTE»:

BbINyCKHUK HAYYHTCH:

HNmeTs mpencTaBieHHE O CTAaTHUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSTHOCTH CIIYYaiHOTO COOBITHSA,
KOMOWHATOPHBIX 3aj1a4ax;

pemaTh IpoCTEHIITIE KOMOMHATOPHBIC 3a1a9d METOIOM IPSIMOTO U OPraHU30BAaHHOTO Iiepedopa;
MPEACTABIIATH IaHHBIC B BUJIE TAOJIUII, JUArpaMM, Tpa(uKoB;

YUTaTh UHGOPMAIIHIO, TIPEICTABIICHHYIO B BHJIC TAOJIMIIBI, IHArpaMMbI, TpaduKa;

OTPENIEIIATH OCHOBHBIC CTATUCTHICCKHUE XapaKTEPUCTHKU YHCIOBBIX HA0OPOB;

OIICHUBATH BEPOSTHOCTH COOBITHS B IPOCTEHIITNX CITydasx;

MMETh MPECTABICHIE O POJU 3aKOHA OOJIBIIINX YHCET B MACCOBBIX SBIICHUSX.

B nosceonesnoui orcusnu u npu uzyuenuu Opy2ux npeomemos:

OILICHUBATH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

WUMETH NPEACTABIECHUE O POJIM MPAKTUUECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX COOBITHIA;

CpaBHHBATb OCHOBHBIE CTAaTHUCTHYECKHME XapaKTEPUCTHUKH, I[IOJIyY€HHbIE B TPOLECCE PpEIICHUs
MPUKJIATHON 3a]a4H, U3YUYECHHUS PEATLHOTO SBJICHUS;

OILIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI U SIBICHUI B HECIOKHBIX CHTYaIUsX.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTDHCSH:

CB00OIHO OTIEPUPOBATH TOHSATUSIMU: CTOJIOYATHIE M KPYTOBBIE AMAarpaMMBbl, TaOIUIIBI JaHHBIX, CPEHEE
apudmeTnyeckoe, MenvaHa, HauOoJsiblliee W HaWMEHbIIee 3HAYCHHUS BBIOOPKH, pa3Max BBIOODKH,
JUCTIEPCHS ¥ CTaHJAPTHOE OTKJIIOHEHHE, CITy4YaiHas N3MEHYHBOCTS;

BBIOMpaTh Hanbomee ymoOHBINM crmoco0 mpeacTaBieHUs MHGOpMAIMW, aJleKBaTHBIM ee CBOWCTBaM M
LEeJIIM aHAJIN3a;

BBIYHCIISITH YACIIOBBIE XapaKTEPUCTHKHU BHIOOPKU;

cBOOOZHO OIEPUPOBATh MOHATHIAMH: (aKTOpUaN YHUCIa, TEPEeCTAaHOBKH, COYETAHUS M pa3MELICHHS,
TpeyronsHUK [lackans;

cBOOOHO OMEPUPOBATH MOHITHSIMHU: CIyHYalHBIA OTBIT, CIIy4YalHBIA BBIOOP, UCIIBITAHUE, JIEMEHTAPHOE
cilyyaiiHoe coObITHE (MCXOJ), KJIACCUYECKOE OIpPEECIICHUE BEPOSATHOCTU CIy4alHOro COOBITHS,
oTiepanyy HaJ| Cly4alHbIMU COOBITHSMH, OCHOBHBIE KOMOHHATOpPHBIE (DOPMYIIBI;

cBOOOHO OMEPUPOBATH MOHITHSIMHU: CIyHYalHBIM OIBIT, CIIy4YalHBIA BBIOOP, UCIIBITAHUE, JIEMEHTAPHOE
cily4aiiHoe coObITHE (MCXOJ), KIACCHUYECKOE ONPEICICHUE BEPOSTHOCTH CIyYalHOTO COOBITHS,
orepanyy HaJ| Cly4ailHbIMU COOBITHAMH, OCHOBHBIE KOMOMHATOpPHBIE (POPMYIIBI;

3HATh MPUMEPHI CIYYaHBIX BETUYMH, U BBIYUCISATh UX CTATHCTUYECKUE XapPaKTEPUCTHUKY;
MCTIONB30BaTh (POPMYITBI KOMOMHATOPUKH TIPU pEIICHNH KOMOWHATOPHBIX 3a/1a4;

peraTh 3aa91 Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHCJIE C MCTIOIB30BAaHUEM (OPMYIL.

B nosceonesnoil srcuznu u npu uzyuenuu Opyeux npeomemos:

MPECTaBIATh HH(POPMALIUIO O PEATHHBIX MPOIIeccax U SBICHUSIX CIOCOOOM, a/IeKBaTHBIM €€ CBOMCTBAM
W LEIU UCCIICTOBAHUS;

aHAJIM3UPOBATh U CPABHUBATH CTATUCTUYECKUE XAPAKTEPUCTHUKHU BBIOOPOK, MOJIYUYCHHBIX B IpoOIiecce
peleHus NPUKIaTHON 3a/1a4d, U3YYEHUs] PEabHOTO SIBJICHMS, PEIICHHS 3aaddl U3 JIPYTHX y4eOHBIX
IIPEeIMETOB;

OLIEHHBATh BEPOSTHOCTH PEATBbHBIX COOBITUI U SABJICHUN B Pa3IMYHBIX CUTYalUsX.

3.6 Pe3yabTaTsl ycBoeHus pasaena «TekcToBble 3a1a4m»:

BeinyCKHHK HAYy4YHTCH:

Pemiate Hec10KHBIE CIOKETHBIE 3a/1a4M PA3HBIX TUIIOB HA Bce apu(MeTHUECKUE NeiCcTBuUS;

CTPOUTH MO/JIEIIb YCIIOBHUS 3a7auu (B BHJIE TaOIMIbI, CXEMBI, PUCYHKA WM YPAaBHEHHs), B KOTOPOH JaHbl
3Ha4YeHMs IByX U3 TPEX B3aUMOCBA3aHHBIX BEJIMUYUH, C LEJIbI0 [IOMCKA PELLECHMS 3a/1a4y;

OCYILECTBIISATH CHOCOO MOUCKA PELICHMs 3a/laud, B KOTOPOM pPacCyKICHHE CTPOMUTCS OT YCIIOBHS K
TpeOOBAHUIO WIIN OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJIATh IUIAH PELIECHMs 3a/1a4y;

BBIJIETIATH 3TAIlbl PEIICHUS 3aa4u;

UHTEPIPETUPOBATh BBIYMCIUTENIBHBIE PE3YJIBTAaThl B 3ajade, HCCIEN0BaTh IIOIYYEHHOE peELICHHE
3a/a4y;



3HAThb pa3jiniue CKOpOCTeﬁ 00BEKTA B CTOSIUEH BOJE, MPOTHUB TCUCHHS U IO TCUCHUIO PCKU,

peliaTh 3aJa4M Ha HAXOXKIACHUC YaCTHU YUCJIa U YHCJIa 110 €TI0 YaCTHU;

peliaTth 3aJa4r pa3HbIX THUIIOB (Ha pa60Ty, Ha MOKYIIKH, Ha ,HBI/I)KCHI/IC), CBA3BIBAIOIINUX TPU BCIUYHHBI,
BBIACIIATH 3TU BCJIMYMHBI 1 OTHOILICHUS MEXKIAY HUMH,

HaxXoAuTb MPOUCHT OT 4YHCJid, YUCJIO IO HPOLCHTY OT HEro, HaXOAWUTb IMPOLUCHTHOC CHWIKCHUC WIIN
MPOUCHTHOC IMMOBBLIIICHUEC BCIIMYUHEI,

peuiaTb HECJIOKHBIC JIOTHYCCKHUE 3aAa4Y METOJ0M paCCYX(}ICHI/II‘/JI.

B nosceonesnoui ocuznu u npu uzyuenuu Opy2ux npeomemos:

BBIJ[BUTATh TUIIOTE3bl O BO3MOXKHBIX IPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3ajaue BEJIUYWH (Jenarh
MPUKHUIKY).

B])IHyCKHI/IK MOJYYHUT BO3MOKHOCTbD HAYYUTHCH:

Pemath mpocThie M CIOKHBIE 3aJayd, a TaK)KE 3aJadd IMOBBIIICHHONW TPYAHOCTH W BBIACIATH UX
MaTeMaTHYECKYI0 OCHOBY;

pacrio3HaBaTh pa3HbIC BUBI U TUIIBI 331a4;

UCIIONIb30BaTh Pa3HbIC KPAaTKHE 3alMCH KaK MOJAEIH TEKCTOB CIOXHBIX 3a7ay W 3aJay MOBBIILICHHOM
CIIOKHOCTH JIJIsl TIOCTPOCHUSI TOMCKOBOM CXEMBbl W pEIICHHs 3aJay, BBHIOMpATh ONTUMAIBHYIO JUIs
paccMaTpuBaeMoii B 3a/1aue CUTyallul MOJIeIIb TEKCTa 3a/]1auu;

pa3nuuaTth MOJETbh TEKCTa M MOJENb PEIICHUsS 3aJadd, KOHCTPYHPOBATh K OIHOW MOJAEIH pPEIICHHS
CJIOXKHBIX 3aJ]1au pa3Hble MOJIEIN TEKCTa 3aauH;

3HATh ¥ MPUMEHATH TPU CIOco0a MOMCKA pelIeHus 3a1a4 (0T TpeOOBaHUs K YCIOBHIO M OT YCJIOBHS K
TpebOBaHUIO, KOMOMHUPOBAHHBIN );

MOJICJIUPOBATh PACCYKACHUS TPH MMOMCKE PEIICHHUS 3a7a4 ¢ TOMOIIBIO Tpad-CXeMbI;

BBIJICJIATH 3TAIbl PEIICHUS 3aJIa41 ¥ COJICPIKaHUE KaXKIOTO ATara;

yMETh BBIOMPATh ONTHMAJIbHBIN METOJ PEIICHHS 3a/1a4l U OCO3HABaTh BHIOOP METOJa, pacCMaTpUBATh
pa3InYHbIC METOIbl, HAXOINUTh Pa3HbIC PEIICHUS 3aJIa41, €CJIH BO3MOXKHO;

aHAJM3UPOBATh 3aTPYIHCHHS NIPU PEUICHUY 33134,

BBITOJIHATH pa3IMYHbIC MPEoOpa30BaHUs TPEIIOKCHHOW 33aaui, KOHCTPYHPOBAaTh HOBBIC 3aJaul W3
JIAHHOM, B TOM YHCIIe 0OpaTHBIC;

HMHTEPIPETHPOBATh BBIYMCIIUTEIILHBIC PE3yJdbTaThl B 3ajaye, HWCCIESA0BATH MOJIYYEHHOE peIICHUE
3aja4u;

W3MEHSTH YCIIOBHE 3a1ad (KOJMYECTBCHHBIC WJIM KadeCTBEHHBIC JaHHBIC), UCCIIEI0BAaTh M3MEHEHHOE
peoOpa3oBaHHOE;

aHAJM3NUPOBATH BCEBO3MOXKHBIC CHTYallMW B3aMMHOTO PACIIONIOKEHHS JABYX OOBEKTOB M M3MEHEHHE WX
XapaKTepUCTHK TPU COBMECTHOM JIBUKEHUH (CKOPOCTh, BPEMs, PACCTOSHHUE)IIPH pEIICHUH3aaad Ha
JBIDKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHUBOIIOJIOKHBIX HAINPABICHHUAX, KOHCTPYHPOBAThH
HOBBIE CUTYAIlH HAa OCHOBE M3MEHEHHsI YCIIOBHI 331a4M MPH JIBIKEHUN TIO PEKeE;

HCCIIEIOBaTh BCEBO3MOXKHBIE CHUTYAIlMH NPU PEHICHWH 3a/a4 Ha JBWKCHHE IO PEKe, pacCMaTpUBaTh
pa3HbIe CHCTEMBI OTCUETA;

pemaTh pa3sHOOOpa3HbIe 3a7au «Ha YacTh;

pemaTth 1 000CHOBBIBATh CBOE PEIICHHE 3ajad (BBLACTSATh MaTEMAaTHYECKYyI0 OCHOBY) Ha HaXOXKICHHE
YaCTH YUCIIAa ¥ YHCIIA M0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

OOBSICHATh HASHTUYHOCTD 3aJ1a4 Pa3HBIX TUIIOB, CBS3BIBAIOUINX TPH BEITMYUHBI (HA paboTy, Ha TIOKYIIKH,
Ha JIBM)KEHUE), BBIACIATH 3TH BEIMYMHBI M OTHOLICHUS MEXAY HHUMH, MPUMEHATh UX NPU PEHICHUH
3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB;

BJIaJICTh OCHOBHBIMH METO/IaMH PEIICHHUS 33/1a4 Ha CMECH, CIUIABbl, KOHIICHTPAIIMHU, HCIOIb30BaTh UX B
HOBBIX CUTYallUsIX 110 OTHOUICHHUIO K U3yYCHHBIM B IIPOLIECCE OOyUCHNS;

pemath 3a7a4 Ha NPOLEHTHI, B TOM YHCIIE, CIIOXKHBIC MPOLEHTH C 000CHOBAHUEM, UCIIOJNB3Ys pa3HbIC
CIIOCOOBI;

pemark JOrn4ecKre 3a1aui pa3HbIMH CII0OcO0aMH, B TOM YHCIIE, C ABYMs OJOKaMH U C TpeMs OJIOKaMH
JaHHBIX C TOMOUIBIO TAOJIHIL;

pemars 3a1a4d 1Mo KOMOMHATOPUKE M TEOPUH BEPOSTHOCTEH HAa OCHOBE HCIIOJIB30BAaHHS H3y4YCHHBIX
METOJIOB U 00OCHOBBIBATh PELICHHE;

pearh HEeCJIOXKHBIE 33/1a41 110 MATEeMaTH4YeCKOW CTaTUCTHKE;

OBJaJeTh OCHOBHBIMH METOJAMH pEIICHHs CIOKETHBIX 3a7ay: apupMeTHYecKuil, aareOpandecKui,
nepeGop BapUaHTOB, TEOMETPUYECKUH, TpadUuecKuii, MPUMEHSATh UX B HOBBIX IO CPaBHEHHUIO C
M3Y4YECHHBIMH CHTYaIHsX.



B noeceonegnoti sxcusnu u npu uzyuenuu Opy2ux npeomemos:

KOHCTPYHPOBATh HOBBIE /ISl JAHHOW 3a7a4Ml 3a/la4uHble CUTyallul C YY€TOM peajbHbIX XapaKTEPUCTHK, B
YAaCTHOCTH, TPHU DPELIEHWU 3aJady Ha KOHILEHTpAllMW, Y4YUTHIBaTh IUIOTHOCTh BELIECTBA; pellaTbh U
KOHCTPYMPOBATh 33a/ladyll Ha OCHOBE PACCMOTPEHMs pEajbHbIX CHUTyalluii, B KOTOpPBIX HE TpedyeTcs
TOYHBIN BBIYUCITUTEIBHBIA PE3YJIbTaT;

pelaTh 3aa4u Ha ABIKSHHE TI0 PEeKe, pacCCMaTpUBasi pa3HbIe CHCTEMbI OTCUCTA;

KOHCTPYUPOBATh 33JJauHbIC CHUTYalluH, PUOIMKEHHBIE K peaJIbHOW JICHCTBUTEIIBHOCTH.

3.7 Pe3yabTaThl ycBoeHus pa3jesia «AcTopusi MaTeMaTHKI»:

BbINyCKHUK HAYYHTCH:

OnuceiBaTh OTHENbHBIE BBIIAIOLINECS PE3yJbTaThl, MOJYYEHHBIE B XOJ€ Pa3BUTUSl MAaTEMaTHKU Kak
HayKU;

3HATh NMPUMEPHl MATEMATHYECKUX OTKPBITHM W UX aBTOPOB, B CBSA3M C OTEYECTBEHHON M BCEMHUPHOMU
HCTOpHEN;

IMOHUMATh POJIb MaTEMATUKH B pa3BUTHU Poccum.

Bbll’lyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTDHCH:

[TorumaTth MAaTCMATHKY KaK CTPOI0 OPraHnM30BaHHYIO CUCTEMY HAYYHBIX 3HaHHﬁ, B 4aCTHOCTHU BJIaACThb
MNpeaACTaBJICHUAIMUA 00 aKCMOMaTHYECKOM MOCTPOCHUHU I'€COMETPUHN U IICPBUYHBIMU NPCACTABICHUSAMU O
HECBKIIMAOBBIX IT'€OMCTPUAX,

paccMaTpuBaTb MATEMATUKY B KOHTCKCTC NCTOPUHN PA3BUTUA IUBUIIN3ALIUN U UCTOPHUHU PA3BUTHS HAYKH,
MNOHHUMATD POJIb MATEMATHUKU B Pa3BUTHU Poccun.

3.8 Pe3yabTaThl ycBOeHUs pa3aena «MeToabl MATEMATHKN:

BbINyCKHUK HAYYHTCH:

BBI6PIpaTB HOI[XO)ISIHH/Iﬁ I/I3y‘I€HHI)II>'I MCTOA JJIA pCIICHUA N3YUYCHHLIX TUIIOB MATCMATUYCCKUX 3aaaY,
HpI/IBO)II/ITB NpUMCPbl MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B Oprma}omeﬁ ﬂeﬁCTBHTCHBHOCTH nu
MMPONU3BCACHUAX NCKYCCTBA.

BLII’[yCKHI/IK MOJIYYUT BO3MOKHOCTD HAYYUTBHCH:

Bnanets 3HaHMAMH O pPAa3MUYHBIX METOAAaX OOOCHOBAHUS W ONPOBEPIKEHHS MaTeMaTHYECKHX
YTBEP)KJICHUN M CAMOCTOSATEIBHO IPUMEHSTD UX;

BJaJIeTh HABBIKAMU AaHaJHM3a YCIOBHS 3aJauydl M OIpPENCJICHUS MOIXOMSIINX JJs pelleHHs 3aaad
U3yYCHHBIX METO/IOB WM UX KOMOMHAIIHIA;

XapaKTepU30BaTh MPOMU3BEICHHS UCKYCCTBA C YYETOM MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE,
UCIIOJIb30BaTh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.

CoaepxaHye v4e0HOro npeaMera

7 kJaacc

ToxkaecTBeHHbIE npeoﬁpamBaHnﬂ

YucnoBble U OyKBeHHbIe BbIpakeHUsi: BplpakeHue ¢ nepeMeHHOW. 3HaueHUE BbIPAKECHMUS.
[ToncranoBKka BeIpaK€HUI BMECTO IEPEMEHHBIX.

3akonbl apudmerndeckux nerdcTBuil. [IpeoOpazoBaHus YUCIOBBIX BRIPAKEHUH, COJEPKAIIUX CTETICHH C
HaTYypaJIbHbIM [10Ka3aTeJIeM.

Mmuoroujenbl: OmHOYIEH, CTeNeHb omHouleHa. JleficTBHS ¢ omHOUYIeHaMH. MHOTOYICH, CTENCHb
MHOTrO4JIeHa. 3Ha4eHUs1 MHOTouJIeHa. J[ecTBUS ¢ MHOTOWIEHAMH: CIOXKEHHE, BBIYMTaHUE, YMHOXKECHHUE.
@opMyJIbl COKPALIEHHOI'O YMHOXKEHUS: Pa3HOCTh KBAJpaToB, KBaApaT CyMMbl U pa3HOCTH. DopMyIibl
nmpeoOpa3oBaHusi CYMMbl M Pa3HOCTH KyOOB, KyO CyMMbI M pa3HOCTH. Pa3ioxkeHre MHOTOYJICHOB Ha
MHOKUTEJIM: BBIHECEHHE OOIIET0 MHOXHTENs 32 CKOOKH, TPYNIHPOBKA, HWCHOIb30BaHUE (OPMYI
COKpAILEHHOI0 YMHOK€HHUs. MHOrowieHsl ¢ ofHOW mnepeMeHHOW. CTaHOapTHBIM BUJI MHOIOWIEHa C
O/THOW TIEPEMEHHOM.

ITonsTHe TOxRICCTBA: TOXKIECTBEHHOE IIPEOOpPa3OBAHMUE.



ypaBHeHl/Iﬂ U HEPABEHCTBA

PaBencrBa: YucnoBoe paBeHCTBO. CBOWCTBA YKCIIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.
Ypasuenus: [lonsatue ypaBHeHHs U KOpHA ypaBHeHUA. [IpencTaBieHrne 0 paBHOCUIBHOCTH YPaBHEHUM.
MeTtons! pemiennsi ypaBHeHHii: MeToIpl paBHOCHIIBHBIX ITPe0Opa3oBaHuil, rpaMuecKuii METOI.
JluHeiiHoe ypaBHeHHe M ero KoOpHU: PemeHue nuHelHbIX ypaBHeHuil. KonmuuecTBo KopHei
JIMHENHOTO ypaBHEHMs. JINHEHHOE YpaBHEHHE C TapaMETPOM.

Cucrembl ypaBHeHMii: YpaBHEHHE C JABYMs NEPEMEHHbIMU. PelieHue ypaBHEHUH B LIEJBIX 4YUCIaX.
JluneitHoe ypaBHEeHHE C ByMs repeMeHHbIMU. [ paduueckas MHTEpIpeTanus THHEHHOTO YpaBHEHUS C
nIByMs niepeMeHHbIMU. [IoHsITHE cucTeMbl ypaBHeHH. Pemienue cucrem ypaBHeHul. 1Ipeacrasienue o
PaBHOCWJIBHOCTU CHCTEM YypaBHEHUU. MeETOIbl PEIIEHUS CUCTEM JIMHEHMHBIX YPABHEHUU C JIBYMS
NEepEeMEHHBIMU: TpadUuecKuil METOM, METOJ CJIOKEHHUs, METOJ MoACcTaHOBKH. KonndecTBo pemeHui
CHCTEMBbI JINHEWHBIX YpaBHEeHU!. CrcTeMa TMHEWHBIX YPaBHEHUH C TapaMeTpOM.

DOyHKIUA

IonsaTue 3aBucumoctu: llpsmoyronpHas cucteMa koopauHaT. PopMHpOBaHUE MPEICTABICHUN O
MeTaInpeIMETHOM MOHATUH «KOOPAUHATH». I'paduk 3aBrucuMoCTH.

®@®ynknus: CrocoObl 3afaHus (QYHKIMNA: aHaTUTHYECKUH, Tpadudeckuit, TabmuyHbid. ['padux
¢bynkuuu. IIpumeps! (yHKUMH, MONTydaeMbIX B IPOLIECCE MCCIENOBAaHUS Pa3IMYHBIX IPOLECCOB U
pemeHus 3agad. 3HaueHue GYHKLIUU B TOUKE.

Jluneiinas pynxumsi: CsoiicTBa, rpaduk. Yool koadduipent npsamoil. Pacnonoxkenue rpaduka
JUHENHHON (YHKIUH B 3aBUCUMOCTH OT €€ KO (PHIIUEHTOB.

Crenennas ¢Qynkuusi ¢ mnokazateiem 2 um 3: CpoiictBa. Ilapabonma. KyOwdeckas mnapabona.
[Toctpoenue rpaduka cTeneHHON GYHKIMU ¢ TToKa3aTeseM 2 u 3.

Penrenue TeKCTOBBIX 33124

3agaun Ha Bce apuMeTHUecKue AelicTBUsA: PemieHrne TEeKCTOBBIX 3a7a4 apu(METHICSCKUM CIIOCOOOM.
Hcnonp3oBaHre TaOmHIl, CXeM, YepTEKeH, APYTHX CPEACTB NPEIACTABICHHUS TaHHBIX MPHU PEIICHUU
3aJIaym.

PemieHue 3aga4y Ha JBHKEeHHUE, PadoOTy, MOKYNKH: AHaTM3 BO3MOXXHBIX CHTYaIlUd B3aWMHOTO
PaCIIOJIOKEHUSI OOBEKTOB MPH WX ABWKCHUH, COOTHOIICHUS OOBEMOB BBIMOIHAEMBIX pabOT TIpH
COBMECTHOI paborTe.

Pemenue 3aga4 Ha HAXO0KAEeHHE YACTH YHCJIA H YHCJIA 10 €ro YacTH

Pemienue 3a1a4 Ha MPOLEHTHI, J0JIU, IPUMECHEHUE MPONOPLIUHI IIPU PELICHUU 3a4a4.

Jloruveckue 3axaum: Pemenue noruveckux 3ajad. PerieHne JIOTHYecKuX 3aJ1ad ¢ MOMONIbIo Tpados.,
TaOJIHIL.

OcHoBHbIe MeTOABbI pelieHHst 3aaauy: Apudmernueckuii, anreOpandeckuii, nepedOop BapHAHTOR.
[lepBuuHbIe TpEACTABICHUS O JPYrHX METOJAX pelicHHs 3ajaad (TeoMeTpUYecKre W rpaduueckue
METO/BI).

CraTucTuka u TEeOpHUs BCPOHTHOCTeﬁ

Craructuka: Tabnuynoe u rpaduyeckoe MpeacTaBIeHNe JaHHBIX, U3BJICUEHUE HY)KHOW MH(OpMAIHH.
OmnwucaTenbHble CTaTHCTUYECKUE IOKA3aTeIH: CpeiHee apu(mMeTHueckoe, MeIauaHa, HauOoibilee U
HalMEHbIlIee 3HAUYCHHs YHCIOBOro Habopa. Mepbl pacceMBaHMS: pa3Max, JUCIEPCHS U CTaHIApTHOE
oTksoHenue. CBoiicTBa cpeiHero apupMeTHIecKoro u AUCIEPCHH.

HcTopuss maTeMaTuKH

Bosnuxnoeenue mamemamuxu xax nayku, smansi ee pazeumus. OcHoGHble pazdenvl MAmemMamuxu.
Bvioarowuecsa mamemamuxu u ux 6xnao 6 pazgumue HayKu.

3apooicoenue ancebpvl 6 Hedpax apugpmemuxu. An-Xopesmu. PoowcoeHue OYK6eHHOU CUMBOIUKU.
1l.®epma, @. Buem, P. /lekapm.

Ilosgnenue memooa Koopounam, no360JAI0uje20 Nepesooums 2eomempuieckue O0O0beKmvl HA A3bIK
aneeopwi. llosenenue epaghuxos pyuxyuii. P. /lexapm, I1. @epma. IIpumepst paznuunvix KOOPOUHAm.
Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu. J1.Jiinep. H.U.Jlobauesckuii, 11.J1. Yebviwes, C.
Kosanesckas, A.H.Koamozopos.

Mamemamuka 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuuecKux u Ha8U2AYKUX HAYK, pazeumue
poccuiickoeo ¢hnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M. B. Kenowviu.



8 kJiacce

Yucaa

PanunonanbHbie ynciaa: CpaBHCHHE PAlMOHANBHBIX 4Yucell. J[eHCTBHS ¢ palMOHAIBHBIMH YHCIIAMH.
Koneunble M OecKOHEUHBIC aecATHUHBbIC ApoOu. I[IpefcTaBieHHE paIMOHAILHOTO YHCIIa B BHJE
JECATHYHOM Ipo0H.

Hppanunonanbuble uyuciaa: [loHsATHe HppanMOHANIBHOTO Yucia. PacrmosHaBaHHE HPPaIMOHAIBHBIX
yriceln. JIeHcTBUS ¢ UppallMOHATBLHBIMU YKciiaMu. CBOWCTBA JACHCTBHI ¢ UpPAIlMOHATBHBIMU YHUCITaAMHU.
CpaBHEHHE UPPALMOHABHBIX YHCeI. MHOKECTBO JCHCTBUTEIBHBIX YHCEI.

[IpencraBiacHHs O PACHIMPEHUSIX YUCIOBBIX MHOXKECTB.

To:xkaecTBeHHbIE MPe0OpPa3oBaAHNUS

YucnoBble U OyKBeHHble BbIpa:keHUsi: BroIpaxkeHue ¢ nepeMeHHOW. 3Hau€HUE BBIPAKCHHUS.
[ToncraHoBKa BBIp@XEHWH BMECTO NepeMeHHBIX. [IpeoOpa3oBaHWS UYUCIOBBIX  BBIPAKEHHIH,
COJEPrKAIUX CTEIICHH C LEJIBIM IT0Ka3aTEIEM.

MHuorowiensl: KBanpaTHelii TpexwieH. KopHH KBaznpaTHOro TpexuieHa. PaznokeHne Ha MHOXUTENH
KBajapaTHOro tpexwieHa. Teopema Buera. Teopema, oOpatHast Teopeme Buera. Brimenenue moiaHoro
KBajparta. Pa3noskeHue Ha MHOKUTENN CIIOCOOOM BBIJIEICHUS MTOJIHOTO KBajpaTa.

IMonsiTHe ToxKIECTBA: TOXKIECTBEeHHOE IpeoOpazoBanue. [IpecTaBieHne 0 TOKIECTBE HA MHOXKECTBE.
JlpoOHo-panMoHaibHble BbIpaxeHus: AnreOpamdeckas apoOb. [IpeoOpa3oBanHusi BbIpaKEHUIA,
coIepKalMX CTENEeHU C LedbIM MoKa3areneM. JlomycThMble 3Ha4yeHHs] MEPEMEHHBIX B JIPOOHO-
panroHanbHbIX BhIpakeHHAX. CokpameHue anredpandeckux apobeit. IlpuBenenne anreOpamdeckux
npobeit k oOmeMy 3HameHatemro. JleiicTBust ¢ anreOpandeckuMu ApOOSIMH: CIOKEHHE, YMHO)KEHHE,
nenenue. [IpeoGpazoBanne BeIpakeHHIA, COAECPIKAIINX 3HAK MOJTYJIS.

HppanuoHanbHble BbIpakeHUsi: ApUPMETHYCCKHA KBaJpaTHBIM KOpEHb. JlOMycTUMblE 3HAYCHUS
MEPEMEHHBIX B BBIPAXKEHUSAX, COACpKAIIMX apu]MeTHueckue KBajapaTHele KopHH. lIpeoOGpazoBanue
BBIPaKECHUM, COEepKaLX KBaJIPATHbIE KOPHHU.

YpaBHeHNs U HepaBeHCTBA

Mertoabl penieHusi ypaBHeHMii: MeTonbl paBHOCHIBHBIX TNpeoOpa3oBaHMil, METOJ[ 3aMEHBI
MepeMeHHOH, Tpadudeckuii metoj. Mcmomb3oBaHWe CBOWUCTB (PYHKIMH TpU PENICHUH YPaBHEHHIA,
WCIIOJIb30BaHUE TeopeMbl Buera /st ypaBHEHUN CTENIEHHU BhIIIIE 2.

KBagpaTHoe ypaBHeHHe M ero KOpPHH: /[MCKpUMHHAHT KBaJIpaTHOIoO ypaBHeHHA. Dopmyna KopHeH
KBaJIpaTHOTO ypaBHEeHMs. KolM4yecTBO NEHCTBUTENIBHBIX KOPHEH KBaJpaTHOIO ypaBHEHUs. Perienue
KBaJpaTHBIX YpaBHEHUIl: rpauueckuii MeTo]| peleHUs, UCIOIb30BaHue (HOpMyYJIbl JUIsl HAXOKIACHUSA
KOpHEH, pa3jloXKeHWe Ha MHOXHUTEIH, MoAOOp KOpHEH ¢ MCIOJIb30BaHMEM TeopeMbl Buera.
bukBagpaTHbie ypaBHeHHWsS. YpaBHEHHs, CBOJMMBIE K JMHEHHBIM W KBaJApaTHBIM. KBaapaTHoe
ypaBHEHUE ¢ napaMmeTpoM. PelieHne MpocTedmmx KBaApaTHBIX ypaBHEHHH ¢ mapameTpaMu. Pernenue
HEKOTOPBIX TUIOB YpaBHEHUH 3 U 4 CTENEHHU.

JlpoGHo-pannoHanbHble YpaBHeHus1: Perenre qpoOHO-pallnoHaIbHBIX YPAaBHEHHA.

MpocTeiimue HppanHoHAIbHbIE YDABHEHUS BUIA: |/ / (X) = a U UX pelieHue.

HepaBencrBa: YncnoBeie HepaBeHCcTBa. CBOICTBA YHMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeymmBoCTH
HEPAaBEHCTB MpH 3aJaHHBIX 3HAUYCHUSIX IepeMeHHbIX. HepaBeHcTBo ¢ mnepemennoil. Crtporue u
HECTpOrue HepaBeHCTBa. Jloka3aTenbCTBO HEpaBEeHCTB. [IoHATHE O penieHnr HepaBeHCTBA. MHOKECTBO
pemieHnii HepaBeHCTBa. [IpeacTaBieHUE O PABHOCWIBHOCTH HEPABEHCTB. JIMHEMHOE HEPABEHCTBO H
MHOKECTBA €ro pelIcHU. PeleHre TMHETHBIX HEPaBEHCTB. JINHEITHOE HEPABEHCTBO C NapaMETPOM.
Cucrembl HepaBeHcTB: CUCTEMBI HEPaBEHCTB C OJIHOM TMEPEMEHHOW. PemieHwe cucrteM JIMHEHHBIX
HEpaBEHCTB C OJTHOU NepeMeHHOH. M300pakeHne penieHns: CHCTeMbl HEpaBEHCTB HA YHUCIIOBOU TPSMOM.
3anuch pelieHusl CUCTEMbl HEPaBEHCTB.

DYyHKINH

®ynkuusi: CpoiicTBa QyHKUMNA: 00NaCTh OMpeAeTeHHsl, MHOKECTBO 3HAYCHHN, HYIH, MPOMEXYTKU
3HaKOIOCTOSHCTBA. VccnenoBanue GpyHKIMHU 1o ee rpaduky.

OoOparnass mponopumnoHajbHOCTH: CBoHCTBA (QYHKIMH y:f. I'uniepbona. IlpencraBnenne 00
X

ACUMIITOTAax.



DOYyHKIUH ) = \/; , V= |x| .JMx cBoiicTBa u rpaduku.

[IpeoOpa3zoBanmne rpadukoB GyHKIWI: TapasieTbHBI TEPEHOC, CUMMETPHsS, pacTsHKeHUE/CKaTHe,
OTpa’keHHE.

PemreHne TeKCTOBBIX 33124

Pemenne 3agay Ha JBHKeHHe, PadoOTy, MOKYNKH: AHAJIN3 BO3MOKHBIX CHTYallii B3aUMHOTO
pacnoioKeHuss OOBEKTOB NPH HX JIBIXKCHUH, COOTHOIICHHS OOBEMOB BBINOJHSAEMBIX paboT mHpu
COBMECTHOH pabore.

Pemenne 3a1a4 Ha HAX0KIEHHE YACTH YUCJIA U YHCJIA 110 €r0 YacTH

Pemenue 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHUE MTPOTIOPIHIA TIPH PELICHHH 33/1a4.

Jlornueckue 3axaun: Pemenue normdyeckux 3aaad. PenieHue JTOrmueckux 3ajad ¢ MOMOIbIO rpados,
TadIuL.

OcHoBHBIe MeTOABI pelieHust 3aaauy: Apudmernueckuid, anredpandeckuii, nepedop BapHAHTOB.
[lepBuuHbIE MpEACTABICHUS O JAPYTHX METOJIaxX peIIeHHs 3ajaau (reoMeTpuyeckue W rpaduyeckue
METO/BI).

CTaTHCTHKA M TEOPHUA BePOATHOCTEMH

Cayuaiinble onbITHI W ciay4aiinplie coObiTusi: I[lperncraBieHne coOBITHI C MOMONIBIO gUATPAMM
Oiinepa. [IpoTuBoNONIOKHBIE COOBITHSA, 00BETUHEHUE U TIEPeCCUSHNE COOBITHH.

HcTropusi MaTeMaTUKHU

becxoneunocmv muoocecmea npocmuix yucen. Hucna u onunvl ompesxkos. Payuonanvuwie uucna.
Ilompebrnocmv 6 uppayuonanrvhvix uucaax. Llxona Iugacopa. Ilosenenue epagurxos gyuxyui. P.
Lexapm, II. @epma. Ponv poccutickux yyenvix 6 passumuu mamemamuru. J1.Dunep. H.U.Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H.Koamoeopos. Mamemamuxa 6 pazeumuu Poccuu: I[lemp I, wxona
MamemMamuyeckux U HAGUeayKux Hayk, pazeumue poccutickoeo groma, A.H.Kpwvinos. Kocmuueckas
npoepamma u M.B.Kenoviu.

9 kJjgacc
TosxkaecTBeHHBbIE MPEeOOPa3oBaAHUS

HUppauuonaibHble BbipakeHusi: KopHu rn-bix creneHeid. JlomycTumble 3HA4Y€HHS MEPEMEHHBIX B
BBIPKEHUSX, COJIEPIKAIMX KOPHU M-bIX cTeneHel. [IpeoOpazoBanne BbIpaXeHUH, COAEPKALINX KOPHU
n-pIx creneHeld. CTeneHb ¢ palMoOHAIBHBIM MoKazaTeneM. [Ipeobpa3oBanue BbIpaKEHUH, COASPKALIIX
CTENEHb C PALIMOHAJIbHBIM I10Ka3aTEJIEM.

YpaBHenust

KBaapaTHoe ypaBHeHMe W €ro KOPHHM: YpPaBHEHHUS, CBOJUMBIC K JIMHEHHBIM U KBaJPaTHBIM.
KBagparnoe ypaBHeHue ¢ mapamerpoM. PelieHre HEKOTOPBIX TUIIOB ypaBHEHUH 3 1 4 cTeneHH.
JIpoGHO-paninoHaIbHble YpaBHeHus1: PerieHre qpoOHO-palMoHaNbHBIX YPAaBHCHHH.

Mpocreiimme uppauHoHaibHble ypaBHenns Buaa: ./ f(x)=a; /f(x)=,/g(x)n ux pemenne.

Pelrenne uppanoHanbHbIX ypaBHeHuit Buaa | f(x) = g(x).

CucremMbl ypaBHeHHUIi: YpaBHEHHE C JBYMs NEepEMEHHBIMU. PelieHue ypaBHEHMI B ILIENbIX YHUCIaX.
JluneitHoe ypaBHeHHE C ByMs mepeMeHHbIMU. [ paduueckas mHTEpIpeTanus TMHEHHOTO YpaBHEHUS C
IByMsl repeMeHHbIMH. [IpencraBnenue o rpaduyeckoil MHTEpPIpPETaluy MPOU3BOJILHOTO YPaBHEHHUS C
JIByMsI IEPEMEHHBIMU: JIMHUU Ha IJIOCKOCTU. PelieHue cucreM ypaBHEHU. MeTolbl pelleHusl CUCTEM
JUHEHHBIX ypaBHEHUH C JABYMS IE€pPEeMEHHBIMH: TpadUuecKuil MeTOJ, METOJA CIIOKEHHs, METOJ]
noscTaHoBKU. KoianuecTBo peleHuil cucTeMsl JIMHENHBIX ypaBHeHUN. CUcTeMa JIMHEHHBIX YpaBHEHUN
¢ mapameTpoM. CHCTeMbl HETMHENHBIX YpaBHEHUI. MeTOobl pelieHus] CUCTEM HEIMHEWHBIX YPAaBHEHUI.
Merton nenenust, METO 3aMEHBI TepeMEHHbIX. OTHOPOIHBIE CHCTEMBI.

HepasencrBa: KBagpaTHoe HEpaBEeHCTBO U €ro pelleHHs. PelleHue KBaJpaTHBIX HEPABEHCTB!
WCIIONb30BAaHUE CBOMCTB M Tpaduka KBaAPATUUYHOW (YHKIMH, METOJ HHTEPBAIOB. 3alHCh pPEHICHUS
KBaJIpaTHOTO HepaBeHCTBa. KBaapaTHoe HepaBEeHCTBO C mapaMeTpoM M ero penienue. [Ipocreiimme

MppalMOHANBHEIE HepaBeHCTBA BuIa: ./f (x)>a; /f(x)<a; /f(x)>/g(x). Ob6obmenHpIi

MCTO MHTECPBAJIOB I pCHICHWA HEPABCHCTB.



CucreMbl HepaBeHCTB: PelieHne cucteM HepaBeHCTB € OJHOM NepEeMEHHON: TMHEWHBIX, KBaJPaTHBIX,
JpOOHO-paLMOHANIBHBIX, UPPALMOHANIBHBIX. 300pakeHue peleHusi CHCTEMbl HEPaBEeHCTB Ha YHCIIOBOH
IpsMOi. 3aIuch peleHus CUCTeMbl HepaBeHCTB. HepaBeHCTBO ¢ 1ByMs niepeMeHHbIMU. [IpencTaBnenue
O PpEeUICHWH JMHEHHOrOo HEpaBeHCTBAa C JByMs IepeMeHHbIMU. ['paduueckas wuHTepnpeTanus
HEpaBEHCTBA C JABYMS IEpeMeHHbIMH. [ paduyeckuii METON pelIeHHsS CHCTEM HEPaBEHCTB C JBYMs
MIePEMCHHBIMH.

DYyHKINH

®ynkuusi: CpoiicTBa QyHKUMNA: 00NaCTh ONMpeAeTeHHs,, MHOKECTBO 3HAYCHWH, HYJIH, MPOMEXYTKU
3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, BO3pacTaHWE M YOBIBaHHWE, MPOMEKYTKH MOHOTOHHOCTH,
HauOoJbIlIee U HAUMEHBIIIEE 3HaUYeHUE, EPUOANYHOCTD. MccnenoBanre GyHKINH 10 ee rpaduky.
Ksagpatuunas d¢yukumus: CpoiictBa. [lapabGona. Iloctpoenue rpaduka kBampatudHoW (GyHKUIUU.
[Tonoxxenne rpaduka KBaApaTUIHON (QYHKIUU B 3aBHCUMOCTH OT ee Koa(hduiueHToB. Mcnonbp3oBanue
CBOMCTB KBaJpaTUYHON (QYHKLIMHU AJIs PEIICHUs 3aad.

HenpepbiBHOCTH (hyHKIIMK ¥ TOYKHU pa3pbiBa GyHKIWA. KycouHo 3amaHHbIe (yHKINN.
IHocnenoBarenbHocTH W mnporpeccum:YUucnosas mnocnegoBarenbHOCTh. [Ipumepsl. beckoHeunsle
MIOCJIEIOBATENFHOCTH. ApHu(MeTHUeCKass MPOrpeccHs W ee CBOWCTBa. ['eomeTpuueckas MPOTpEcCHs.
CyMMHpOBaHHE TIEPBBIX UICHOB apH()METHUECKOW M TeOMETpUYecKoil mporpeccuit. Cxonsmiascs
reoMmeTpuueckas nporpeccus. CymMma CXOJSIIENcs TeOMETPUUECKOl mporpeccun. ['apMoHnueckuid psif.
PacxoauMocTh rapMOHAYECKOTO psia.

Metox MaTeMaTHYECKOW MHIYKIIMHU, €T0 IPUMEHEHHUE TS BEIBOJA (pOpMyYII, TOKa3aTeIbCTBA PABEHCTB U
HEPaBEHCTB, PEIICHUS 3a7a4 Ha JEITUMOCTb.

Pemenne TeKCTOBBIX 3a1a4

Pemenne 3agay Ha JBH:KeHHe, PadoOTy, MOKYNKH: AHAJIN3 BO3MOKHBIX CHTYallii B3aUMHOTO
pacrnoioKeHuss OOBEKTOB NPH HX JBIXKCHUH, COOTHOIICHHS OOBEMOB BBINOJHSAEMBIX padoT mpU
COBMECTHOH pabore.

Pemenne 3a1a4 Ha HAX0KIEeHHE YACTH YUCJIA U YHCJIA 110 €r0 YacTH

Pemenue 3a1a4 Ha MPOLEHTHI, 10JIH, IPUMEHEHUE MTPOTIOPIHIA TIPH PELICHHH 33/1a4.

Jlornueckue 3axaun: Pemenue normyeckux 3aaad. PenieHue JTOrHuecKux 3afad ¢ MOMOILBIO rpados,
TalIuLI.

CTaTHCTHKA ¥ TEOPHUA BepPOATHOCTEMH

CayuaiiHble ONBITHI U ciay4aiiHble co0bITHs: CrnyyailHble OMBITHI (IKCIEPUMEHTHI), dJIEMEHTAPHBIE
ciydaiiHble coObITHSL (McXozbl). BeposiTHocTH 3neMeHTapHbIX coObITHH. CoObITHS B CilyyailHBIX
HKCIEPUMEHTaX U OJIaronpUATCTBYIOIIUE dJIEMEHTapHbIe cOObITHA. BeposTHOCTH ciydaliHBIX COOBITHH.
OnBITE ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU. Kilaccuueckne BEpOSTHOCTHBIEC OIIBITHI C
WCTIONB30BAaHUEM MOHET, KyOukoB. [IpaBumo cnoxkeHusi BepostHocTed. CnyuaiiHbIi BBIOOD.
HesaBucumeie coObiTust. [locnenoBatenbHable He3aBUCUMBIE UCTBITaHus. [IpencTaBinenre skcrepruMenTa
B BHUJIC JiepeBa, YMHOXKEHHE BeposTHOCTEeH. McnbiTanust 10 mepBoro ycrexa. YclOBHas BEPOSTHOCTb.
®opmyna NOTHON BEPOATHOCTH.

DJieMeHTbl KOMOMHATOpPUMKM M HcnbITaHusi Bepuysmiu: [lpaBuio yMmMHOXEHHS, TNEPECTaHOBKH,
¢dakropuan. Coueranust U 4ucino couyetanuid. TpeyronpHuk [lackans m 6mHoM Hprotona. OmnbITHI C
OOJBIIMM YKCIIOM PAaBHOBO3MOXKHBIX DJIEMEHTAPHBIX COOBITHH. Bhrunciienne BepoSTHOCTEH B OMBITaX €
MPUMEHEHUEM 3JIEMEHTOB KoMOuHatopuku. Mcnbitanus bepuymmm. Ycnex u Heyaada. BepostHocTu
cOOBITHIA B cepyuM UCTIbITaHUi bepHyu.

Hcropust MaTeMaTUKH

Hcmopus éonpoca o naxodicoenuu (opmyn KoOpHel aneedpauveckux YpasHeHuil cmeneuel, OOabulux
yemvipex. H. Tapmanvs, /. Kapoano, HX. Abenv, O.Ianya.lloserenue epagurxos @ynrxyuil. P.
Hexapm, I1. @epma. [Ipumepvl paznuunwvix koopournam.3adaua Jleonapoo Iluzancrkozo (Qubonauwuu) o
kpoauxax, uucia QDubonauuu. 3adaua o waxmamuou Oocke. CXOOUMOCHb 2eoMempuuecKol
npoepeccuu. Mcmoku meopuu  8eposmuocmeti. cmpaxosoe oeno, azapmuvie uepvl. 1. Pepma,
b.llackans, A. bepuynnu, A.H.Konmozopos.



MecTo npeaMera B Y4e0HOM ILJIAHE

[Tpeamer otHOCHTCS K 00pa3oBaTenpHOM obnactu «MareMaTika 1 HHPOPMaTHKAY.

Ha ocBoenue npenmeTa Ha yriayOJ€HHOM YpOBHE Ha YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHUs OTBEIEHO
442 4., KOTOpBIE pacHpeAeICHbI 10 roJaM 00yUeHHS CIEAYIOMINM 00pa3oMm:

7 knacc — 3 4. (anredpa),

8 kmacc — 5 u. (anre6pa),

9 knacc — 5 u. (anre6pa).

TemaTnyeckoe NJIAHMPOBAHME YUeOHOI0 MaTepuaJjia

Kiace Tema paznena KonnuecTBo yacos
7 xJacc BripaxxeHue U MHOKECTBO €ro 3HaUCHUH. 10 4.
OJHOYJIEHBI. 11 4.
MHOTrOo4JIEHBI. 11 u.
YpaBHEHUS. 11 4.
Pa3znoxeHne MHOTOWIEHOB Ha MHOKUTEIIH. 10 4.
DopMyIIBI COKPAIICHHOTO YMHOKECHMSI. 17 .
DYyHKINN. 12 4.
CucreMbl TMHEHHBIX YpaBHEHUH. 15 u.
Hrtorosoe noBTOpeHUE. 5.
8 x1acc [ToBTOpenue Kypca anreOpsl 7 Kiacca. 6 u.
Hpobu. 22 4.
Llensle yncna. JlenumMoCTh YUCE. 20 4.
HevicTBurenpHble uncna. KBanpaTHbIil KOpEHb. 30 u.
KBagpatHble ypaBHEHHUS. 33 4.
HepaseHncraa. 21 u.
CremneHs C 1eIbIM MOKa3aTeNIeM. 12 4.
OyuHkmn u rpadukm. 17 4.
Hrorosoe nmoBTOpeHHE. 9 u.
9 xacc [ToBTOpeHue Kypca anre6psl 8 kiacca. 2 4.
@DyHKIMH, UX CBOMCTBA M TpaduKu. 22 4.
YpaBHEeHMsI 1 HEPABEHCTBA C OJJHOW NEPEMEHHOM. 29 4.
CucreMbl ypaBHEHUH U CUCTEMBI HEPABEHCTB C ABYMS IE€PEMEHHBIMU 20 u.
[TocnenoBaTenbHOCTH. 26 u.
CreneHu 1 KOPHHU. 20 u.
DeMeHTHl KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEH. 16 u.
Tpuronomerpuieckue GyHKINN U UX CBOMCTBA. 27 u.
WtoroBoe noBTopeHue. 8 u.




