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I1anupveMblie pe3yabTAThI 00VIEeHUSA

1. JInyHOCTHBIE pe3yabTAaThl OCBOCHHSI IPOrPAMMBbI:

1. Poccuiickas rpaxjaHckas MJIEHTUYHOCTh (IATPUOTH3M, YYBCTBO OTBETCTBEHHOCTH M JO0JIra IMEpen
Ponunoii, oco3Hanne M ONIyIICHUE JTUYHOCTHOM COMPHUYACTHOCTH CyabOe poccuiickoro Hapomaa). Oco3HaHue
ATHUYECKOW TIPUHAUICKHOCTH, 3HAHHE HCTOPUH, S3bIKA, KYJIBTYpPHl CBOEro Hapoja, CBOEro Kpasi, OCHOB
KyJIbTypHOTO Hacieaus HapoioB Poccum ©  4ermoBedecTBa; HMHTEPHOPU3ANUS TyMaHUCTHUECKUX,

NEMOKPAaTUYECKUX U TPAJULMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOIO poccuiickoro obmiectsa. Oco3HaHHOE,
YBa)XHUTEIbHOE M JI00pO’KENaTeIbHOE OTHOUIEHHE K MCTOPHUM, KYJIbTYpPE, DPEJIUTHH, TPaJAULIUAM, S3bIKAM,
LIEHHOCTSM HapoJ10B Poccuu 1 Hapo10B Mupa.

2. T'OTOBHOCTP M CHOCOOHOCTH OOVYAIOMIMXCS K CaMODAa3BUTHIO W CaMOO0Opa30BAHHIO Ha OCHOBE

MOTHBAIlMM K OOYYEHHIO U TMO3HAHHUIO; TOTOBHOCTb U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHHUIO
NalbHENIe MHIUBUIYaIbHOW TpPaeKTOpUM 00pa3oBaHus Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuit u
podeccroHAbHBIX IPEINOUYTEHUH, C Y4€TOM YCTOMUMBBIX IO3HABATEIIbHBIX HHTEPECOB.

3. Pa3BuToe MOpaJIbHOE CO3HAHWE W KOMIIETEHTHOCTH B DEMICHHUU MODAIBLHBIX IIPOOJIEM HA OCHOBE

JUYHOCTHOTO BbIOOpA, (hOPMHUpPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IMOBEAEHHUS, OCO3HAHHOIO U
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHBIM mnoctynkaM. ChopMHpPOBaHHOCTh OTBETCTBEHHOTO OTHOIIEHMS K
YYECHHMIO; YBAKHUTEJIBHOIO OTHOIIEHHWS K TPYyJ1y, HaJIM4HMe OMNbITA y4acTHUs B COLUAIBHO 3HAYUMOM TpPYAE.
Oco3HaHMe 3HA4YEHUs CEMbU B JKM3HU 4YeJIOBEKa M OOIIecTBa, MPUHATUE LEHHOCTH CEMEMHON KU3HH,
YBa)XXUTEJIbHOE U 3a00TJIMBOE OTHOIIEHUE K YWJIEHAM CBOEH CEMBbHU.

4. CdopMHUPOBAHHOCTH IIEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKU U O6HICCTB€HHOI>'I IMPAaKTUKH, YYUTBIBAIOUICTO COUAIIBHOC, KYJIbTYPHOC, A3BIKOBOC, TYXOBHOC
MHOT000pa3ue COBPEMEHHOTO MHpa.

5. Oco3HaHHOE, YBaXUTEIbHOE U JI0OPOKEIATEIbHOE OTHOLICHUE K JIPYTOMY YEIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHHUIO, KYJIbTYpE, A3bIKY, BEPE, I'PaXAaHCKON MO3ULIHUU. [0OTOBHOCTH M CIOCOOHOCTH BECTU JTUAJIOT C
JOPYTUMHU JIOAbMH U JOCTUTaTh B HEM B3aUMOIIOHUMAaHMUSI.

6. OCBOEHHOCTD COIMAITLHBIX HOPM, IIPABHII IIOBEACHHUS, POJICH U d)ODM COIMAJIbHOM KM3HU B IPyIIIax

U _coobuiecTBax. YdacTtue B IIKOJBHOM CaMOYIPABJICHUU U OOIIECTBEHHOH KM3HU B IpeEJeNax BO3PACTHBIX
KOMIIETEHIIUI C yY€TOM peruOHaIbHbIX, STHOKYJIBTYPHBIX, COI[UAIBHBIX U IKOHOMUYECKHX OCOOCHHOCTEN.

7. ChopMHUPOBAHHOCTh LIEHHOCTH 3JI0POBOr0 U 0e30macHOro olOpasza KU3HU; UHTEPUOPU3ALIHS TTPABUI
HHAUBUAYAJIBHOTO W KOJIJICKTHUBHOTI'O 0e301macHoro IIOBEJACHUS B '-Ipe?;BI)I‘-IaI\/’IHBIX CUTyallUiX, YI'pOXaromux

YKU3HU ¥ 3J0POBBIO JIFO/ICH, TTPAaBUJI TIOBEACHHS HA TPAHCIIOPTE M HA IOPOTax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHUS 4epe3 OCBOCHHUEC XYI0KCCTBECHHOT'O HACICAUA HAPOJ0B Poccun
Hu MHUpa, TBOp‘IGCKOﬁ ACATCIIBHOCTH 3CTCTUUCCKOI'O XapaKTepa.

9. ChopMHPOBAHHOCTHL OCHOB 3KOJIOTUYECKOW KYJIBTYPbI, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO

OKOJOTHYCCKOI'O MBIIIJICHW .

2. MeranpeaMeTHbIe Pe3yJbTATHI OCBOCHUS NPOTIPAMMBbI
2.1. MexnpeaMeTHble IOHATHS

Yepes Bce yueOHbIE IPeAMETHI (POPMUPYIOTCSI MEKITPEIMETHBIE TOHATHS:
- cucTtema, GakT, 3aKOHOMEPHOCTh, (PEHOMEH, aHAJIN3, CHHTES;

- OCHOBBI YUTATEIbCKON KOMIIETEHIIUY;

- HaBBIKU paboThI ¢ HH(pOpMaLuei;

- ydacTue B [IPOEKTHOM JIeATEIbHOCTH.

OcHoévl yumamenbckou KomnemeHnyuu: 4YTCHUC KaK CpCACTBO OCYHICCTBJICHHUA CBOHX }laJIBHCfIIHPIX
IIJIaHOB: MIPOAOJIKCHUA O6pa30BaHI/I${ n CaMOO6p2130BaHI/I$I, OCO3HAHHOI'0 INTAaHUPOBAHUA CBOCTO AKTYaJIbHOT'O U



MNEPCICKTUBHOIO Kpyra 4YTCHHUA, B TOM YHCIC OOCYroBOro, IMnOATOTOBKH K TPYJIOBOI;’I u COIII/IaJ'H)HOI\/’I
NEeSITENbHOCTH. Y BBIIYCKHUKOB c(OpMHpOBaHa NOTPEOHOCTh B CUCTEMAaTHMUYECKOM YTEHHHM KaK CpPEJICTBE
MO3HAHUSA MHUpa U ceOs B 3TOM MHUpE, TapMOHHM3AlMU OTHOUICHWH YeloBeKa M OOIIecTBa, CO3MaHUU 0Opasza
«IOTPEOHOTO OYIYIIETON.

Hasviku pabomuvr ¢ ungpopmayuen: padoTaTh C TEKCTaMHU, IPeoOpa3oBbIBaTh U HHTEPIPETUPOBATH
CoJIeprKallylocs B HUX HH(POpPMALUIO, B TOM YHCIIE:

* CHCTEeMaTU3UpOBaTh, COMOCTABJATh, aHAJM3UPOBATH, 0000IIaTh W HHTEPIPETUPOBATH HHGPOPMAIIHIO,
COJIEpIKalYyIOCs B TOTOBBIX HH(OPMALIMOHHBIX 0ObEKTAX;

* BBIJICJIATh TJIaBHYIO U M30BITOUHYIO HHGOPMAIMIO, BBIIOJHATH CMBICIOBOE CBEPTHIBAHHE BBIJICICHHBIX
(dakToB, MBICIEH; IPEACTABIATh HH(POPMALIMIO B CKAaTOM ciloBecHOU (opme (B BHJIE ITUIaHA WM TE3HCOB) U B
HarJIJHO-CUMBOJIMYECKON (opme (B Buie Tabnul, rpauyeckux CXeM U auarpamm, KapT HOHITHUA —
KOHLIENITyalIbHBIX TUAarpaMM, OTIOPHBIX KOHCIIEKTOB);

¢ 3aIlI0JIHATH U OOIIOJIHATH Ta6J'II/IIH)I, CXCEMbI, JUarpaMmabl, TCKCTHBI.

Onvim npoekmHoul 0esimenbHoCcmu: YMEHUE BBIIEIATh IPOOJIEMY U ONIPENEIIATh Lelb U CTaBUTh 3aJauH,
BBI6I/IpaTB aZICKBATHBIC CTOSIHIGfI 3a1a4e CpCaACTBa, IPUHUMATE PCHICHUA, B TOM YHCJIC HCCKOJBKHX BAapUaHTOB
penieHu.

2.2. YHuBepcalibHbIe Y4eOHble AelicTBUS
2.2.1. PeryasituBHblie Y'Y /|

v' VMeHHE CaMOCTOSTENLHO ONPENESIAT eI 00yUeHH s, CTaBUTh U (JOPMYJIMPOBATH HOBEIE 3a/1auu B yuebe
U M03HABATEIbHON JESATENIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATENIbHOM A€ATEIHHOCTH.
[IposiBisieTcs B IEHCTBUSAX:

- aHaJM3UpPOBAThH CYUIECTBYIOIIKE U IUIAHUPOBATH OyaylIue 0Opa3oBaTelbHbIE PE3yIbTaThl;

- WACHTH(PUIIUPOBATH COOCTBEHHBIC MPOOIEMBI M OTIPEACIIATH TJIABHYIO TPOOIEMY;

- BBIJIBUTATh BEPCHH PEIICHUS TPOOIIEMBI,

- ¢dopMynHpoBaTh TUIOTE3HI,

- TPEIBOCXUIIATh KOHEYHBINA PE3YINIbTAT;

- CTaBUTH LIEJIb JICATEIHHOCTH HA OCHOBE OTPEIEIIEHHOM MPOOIeMbl U CYILIECTBYIOIINX BO3MOKHOCTEM;

- (opmynupoBaTh ydeOHbIE 33/1a4 KaK LIaru JOCTHKEHUS IOCTaBICHHOM 1IeJIU AEATEIbHOCTH;
000CHOBBIBATH IICJIEBBIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha 1EHHOCTH, YKa3bIiBasi 1 000CHOBBIBAs

JIOTUYECKYIO MTOCIIEI0BATEIbHOCTD 1IAr0B.

v' VMeHHe CaMOCTOSTENbHO IUIaHMPOBaTh IYTH JOCTHIKEHUS IEled, B TOM YHCIE AlbTePHATHBHBIE,
OCO3HAaHHO BBIOMpaTh HamboJsiee FP(HEeKTUBHBIE CIIOCOOBI pelIeHUs y4eOHBIX M TO3HABATEIBHBIX 3aad.
[IposiBisieTcs B IEHCTBUSX:

- oTpeNeNnsaTh HE0OXOAUMBbIE NEHCTBHE(s]) B COOTBETCTBUM C Y4eOHOW M TMO3HABATEIHHOW 3ajadeil u
COCTaBJISATh AIITOPUTM HX BBINIOJIHEHUS,

- 000OCHOBBIBaTh M OCYILECTBIATH BBIOOP Hambosee A(P(PEeKTUBHBIX CHOCOOOB peHIeHHs] Y4eOHBIX U
[I03HABaTENIbHbIX 3a/1a4;

- OIpeAENATh/HaX0AUTh, B TOM YHCIIE U3 NMPEJIOKEHHBIX BAPUAHTOB, YCJIOBUS IS BBIIIOJIHEHUS Y4eOHOU
¥ IIO3HABATEIIFHOM 3a7a4H;

- BBICTpauBaTh KU3HEHHbIE IJIaHBI HA KPATKOCPOUHOE Oyayiiee (3asBiIsITh LEIEeBble OPUEHTUPDI, CTABUTh
aJieKBaTHbIE UM 3aJaud W [peylaraTh JACWCTBUA, YyKa3blBasi M OOOCHOBBIBAas JIOTHYECKYIO
MIOCJIE0BATEIBLHOCTD LI1aroB);

- BBIOMpATh U3 MPEJIOKEHHBIX BapUAHTOB U CAMOCTOSITENIbHO MCKaTh CPEACTBA/PECYpPChl AJSl PEIICHUS
3aJ1a41/ JOCTYKCHHS 11EJIH;

- COCTaBJIATH IJIaH peuieHus MpoOseMbl (BBIIIOIHEHUS TPOEKTa, IPOBEACHUS UCCIEI0BaHNUs);

- ONpeEeNATh NOTEHLUAIbHbIE 3aTPyJHEHHs NpU pelIeHHH Y4eOHONl M MO3HaBaTEeNbHOM 3aJauu U
HAXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;



- ONKCBHIBaTh CBOW OMBIT, OOpMIIsis €ro Jjs Nepefadyd APYTUM JIOASM B BUJIE TEXHOJOTHMHU PEHICHUS
MPaKTUYECKHX 3aj[a4 ONPENIEIICHHOT 0 Kilacca;

- INIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBHIyaJIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHIO.

YMeHue COOTHOCUTH CBOM JEHCTBUS C IUIAaHUPYEMBIMU PE3yIbTaTaMM, OCYIIECTBISATh KOHTPOJIb CBOEH

NEeSITEIbHOCTH B TpolLiecce JOCTHXKEHMsI pe3ysibTaTa, OIpenessTh CIOocoObl JEMCTBUIl B pamKax

MPEVIOKEHHBIX YCIOBUH U TpeOOBaHWM, KOPPEKTUpPOBaThb CBOM JIEUCTBHUS B COOTBETCTBHM C

n3MeHsmIeNcs cutyauuen. [IposBisercs B 1eHCTBUAX:

- ONpPE/ENSATh COBMECTHO C IE€JaroroM M CBEPCTHUKAMH KPUTEPHHM IUIAHUPYEMBIX pe3ylbTaTOB M
KPUTEPUHU OLICHKU CBOEH yueOHOMU JesITeIbHOCTH;

- CUCTEMaTU3UpOBaTh (B TOM 4YHCJIe BbIOMpaTh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTaTOB U
OIICHKH CBOCH JIESITCILHOCTH;

- OTOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAHUS CBOEH JESTENbHOCTH, OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH
NEeSITEIbHOCTH B paMKax MPesI0KEHHbIX YCIOBUHN U TPeOOBaHU;

- OLIEHUBATh CBOIO AESTEIbHOCTb, apIYMEHTUPYS MPUUYUHBI TOCTHKEHUS WM OTCYTCTBUS IJIAHUPYEMOTO
pe3ynbrara;

- HAXOJIUTh JIOCTAaTOYHBIE CPEJCTBA ISl BBINOJIHEHUS Y4EOHBIX JIEHCTBUN B M3MEHSIOLIEHCS CUTyalluu
W/WJM TIPU OTCYTCTBUU IIJIAHUPYEMOT'O Pe3yibTara;

- paboTas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYLIyIO JESITEIbHOCTb HAa OCHOBE aHallu3a
M3MEHEHUH CUTYalluu JJIs OJy4eHUs 3allJIJaHUPOBAaHHBIX XapaKTEPUCTUK MIPOYKTa/pe3ybTara;

- YCTaHABJIUBATh CBSI3b MEXJY IOJTYYEHHBIMH XapaKTEPUCTHUKAMU NPOIYKTa M XapaKTepUCTUKAMU
npouecca JEsTeIbHOCTH U 10 3aBEPLICHUU JEATENbHOCTH MpeasaraTb M3MEHEHHE XapaKTEepPUCTHK
rporecca Jjs HOJyYeHHs YIyUIIEeHHbIX XapaKTepUCTHK MTPOIYKTa;

- CBEpATH CBOU JIEUCTBUS C LI€JIbIO U, IPU HEOOXOJUMOCTH, UCIPABIISATH OLTUOKH CAMOCTOSITEILHO.
YMeHue oleHuBaTh NPAaBHIBHOCTH BBINOJHEHUs Y4eOHOM 3adaud, COOCTBEHHbIE BO3MOKHOCTU €€
pewenus. [IposiBiseTcs B IEUCTBUSIX:

- OIpeAENATh KPUTEPUH MPABUIBLHOCTU (KOPPEKTHOCTH) BBINOJIHEHUS Yy4eOHOM 3a/1auH;

- QaHAJTM3UPOBAaTh U 0OOCHOBBIBATh MPUMEHEHUE COOTBETCTBYIOLIEIO0 MHCTPYMEHTApUs JUIsl BBIIOJHEHUS
y4eOHOM 3a71a4u;

- cBOOOJIHO MOJb30BAThCSl BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLEHKM M CaMOOLIEHKH, HCXOJS M3 LEeTH U
MMEIOIINXCS CPECTB, pa3audasi pe3yabTaT U CIIOCOObI ICUCTBUI;

- OLICHUBATh NPOAYKT CBOEH JAEATEIbHOCTH MO 3aJaHHBIM W/WIA CaMOCTOSITENIbHO OIPE/IEICHHBIM
KPUTEPUSM B COOTBETCTBUU C 1IEJIBIO JIEATEIBHOCTH;

- 000CHOBBIBaTh JOCTHKUMOCTDb II€JIM BBIOPAHHBIM CIIOCOOOM HA OCHOBE OLIEHKH CBOWX BHYTPEHHUX
PECYPCOB U IOCTYIHBIX BHEIIHUX PECYPCOB;

- UKCUPOBATh U AHAIM3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaATEIbHBIX PE3YJIbTATOB.

Bnagenue ocHoBaMu CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATUS PEIICHUNH U OCYLIECTBICHUSI OCO3HAHHOTO

BbIOOpa B yueOHO U no3HaBaTenbHOU. [IposBisercs B nefcTBUAX:

- HAOMIOJIaTh W AHAJIM3MPOBATH COOCTBEHHYIO YUeOHYI0O W TIO3HABaTEIbHYIO JEATEIbHOCTh W
JESITeIbHOCTD IPYruX 0Oydaroluxcs B Mpolecce B3auMOIIPOBEPKH;

- COOTHOCHUTH pPeajIbHbIE U IJIaHUPYEMbIE PE3YIbTaThl MHANBHUIYaIbHON 00pa30BaTE/IbHOM JESITENbHOCTH
U JieNaTh BBIBO/JIBL;

- IPUHUMATh pElIeHUE B yUeOHON CUTYallMu U HECTU 32 HETO OTBETCTBEHHOCT;

- CaMOCTOSTEIBHO ONpPEAEATh MPUYNHBI CBOEr0 yCIieXa WM HeyClieXa U HaXOJUTh CIOCOObI BHIXOJA U3
CUTYallMU HEYyCIexa;

- PETPOCHEKTUBHO OIPENesaTh, KaKue ACUCTBUS MO PELICHUI0 y4eOHOW 3a/ladd WM HapaMeTpbl 3THX
NeUCTBUI MPUBEIH K MOTYYEHUIO UMEIOIIEroCs MPOoIyKTa yueOHOM AeATeNbHOCTH;

- IEMOHCTPUPOBATh MPUEMBbl PETYISIUN NCUXO0(U3HOTIOTHUECKUX/ SMOIMOHAIBHBIX COCTOSHUM JUIs
noctuxkeHus: d(dexra ycrnokoeHUs (yCTpaHEHHS HMOLMOHAIBHOM HaANpsDKEHHOCTH), 3(dekrTa
BOCCTaHOBJIEHUSI (OcCiia0yieHHs MposBIEHUN yTomiieHUs), 3¢¢ekra axTUBU3aUUU (TIOBBIIICHUS
MCUX0(U3HOTIOTUUECKON PEAKTUBHOCTH).



2.2.2. Ilo3znaBareiabHbie YV ]|

v' VMeHue OnpenesTh IOHATHS, CO37aBarTh OOOOLIEHHs, YCTAaHABIMBATh AHAJOIHMH, KIaCCU(UIIMPOBATH,
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAHWSA W KPUTEPUU s KiaccU(UKaIMKM, YCTaHABIMBATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH JIOIMUECKOE PACCyX JACHHUE, YMO3aKIIIoUeHHe (MHAYKTUBHOE, IETYKTUBHOE,
10 aHAJIOTUM) U JieN1aTh BbIBOIbL. [IposiBiisercs B qelicTBUSIX:

- 1oA0UpaTh CJI0Ba, CONIOJYMHEHHBIE KIIFOUEBOMY CJIOBY, OIIPENIEISIOIINE €ro IPU3HAKU U CBOMCTBA;

- BBICTpaUBaTh JIOTUYECKYIO LIEMOYKY, COCTOSIIYIO U3 KJIFOUEBOTO CJIOBA M CONOTUMHEHHBIX EMY CJIOB;

- BBLICJIATH OOILIUI MPU3HAK JIBYX WM HECKOJBKUX MPEAMETOB WJIH SIBJICHUN U OOBSICHITH UX CXOJICTBO;

- 00beIUHATH MpeAMEThl M SBJIEHHS B TPYNIbl [0 ONPEIEICHHbIM IpU3HAKaM, CpaBHHUBATD,
KiaccuuIpoBaTh M 0000mAaTh (PAKTHI U SIBICHHS;

- BBLIICJIATD SIBJIEHUE U3 OOIIEro psaa Ipyrux siBJICHUH;

- OIIpeNeNATh OOCTOSITENBLCTBA, KOTOPBIE MPEAIIECTBOBAIN BOSHUKHOBEHUIO CBSI3U MEXIY SBJICHUSMU, U3
3TUX OOCTOSITENIBCTB BBIIEIATH ONIPEICINAIONINE, CIIOCOOHBIE ObITh MPUYMHON JAHHOTO SIBJICHUS,
BBISIBJISITh IIPUYHMHBI U CIIEACTBUS SIBJICHUN;

- CTPOUTH PACCYXKIECHHE OT OOIIMX 3aKOHOMEPHOCTEW K YAaCTHBIM SIBJICHUSM M OT YAaCTHBIX SIBJICHHH K
00LIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PACCYXKICHHE HAa OCHOBE CpPAaBHEHMsI NPEAMETOB M SBJIEHUH, BBIAEISAS MPU 3TOM OOIIHe
MIPU3HAKY;

- M3J1araTh MOJTY4YEHHYI0 HH(POPMALINIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoi 3a/1auu;

- CaMOCTOSTEIbHO YKa3blBaTh Ha MH(QOpMAIINIO, HYKAAIOIIYIOCS B IPOBEPKE, Ipe/iaraTh U MNPUMEHSTh
Croco0 MPOBEPKU JOCTOBEPHOCTH MHPOPMAIIHH;

- BepOasin30BaTh SMOLIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HEr0 UCTOYHUKOM;

- OOBSICHSATH SIBJIEHUS, IPOLIECCHI, CBS3M M OTHOIICHUS, BBISBISIEMbIE B XOJ€ IO3HABaTEJIbHOM H
HCCIIEIOBATENIbCKON JI€ATEIbHOCTH (IPUBOIUTH OOBSCHEHHE C M3MEHEHHEM (OPMbI IPEJICTABICHUS,
OOBSACHSATH, AeTANU3UPYs WK 0000111as1; 0OBACHATH C 33JaHHON TOUKHU 3PEHHUS);

- BBIABJIATD M HA3bIBaTh MPHUYMHBI COOBITHS, SIBJICHUS, B TOM YHUCIIE BO3MOKHbIE /Haubosee BEpOSTHBIC
MIPUYMHBI, BO3MOXHbIE MOCIEACTBUS 33JaHHON MPUYUHBI, CAMOCTOSTEIBHO OCYILECTBIISAS MPUUUHHO-
CIICICTBCHHEBIN aHAIN3;

- IeNlaTh BBIBOJL HA OCHOBE KpPUTHUYECKOTO aHAJIM3a pa3HbIX TOYEK 3pEHUs, MOATBEP)KJIATh BHIBOJ
cOOCTBEHHOM apryMeHTaluel Uil CaMOCTOATEIbHO MOJTyYEHHBIMH JJAaHHBIMU.

v VMeHue co3/1aBaTh, IPUMEHATL U TIPEOOPA30BHIBATH 3HAKA W CUMBOJIBI, MOJIEIH U CXEMBI JUIA PEIICHHSA

yueOHBIX U TIO3HABATENbHBIX 3a/1a4. [IposBisercs B IeHCTBHAX:

- 0003HaYaTh CUMBOJIOM ¥ 3HAKOM TIPEIMET H/UJIH SBJICHHC;

- ONPEIEISATH JIOTHIECKUE CBSI3U MEXKIY MPEIMETAMH W/WIIH SBJICHUSIMH, 0003HAYATh JTaHHBIC JIOTHYECKUE
CBSI3U C IIOMOIIIBIO 3HAKOB B CXEME;

- CO3/1aBaTh a0CTPAKTHBIN UM peabHbIN 00pa3 npeaMeTa U/uiu sIBICHUS,

- CTPOUTH MOJIEJIH/CXeMY Ha OCHOBE YCIIOBHUH 3a/1a4 M/WUJIM CIIoco0a €€ pelieHus;

- co37aBaTh BepOabHBIC, BEIICCTBEHHbIE W MH(DOPMAIMOHHBIC MOJIENN C BBIICICHHUEM CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTa JIIsl ONPEIeTICHHS Crioco0a pelieHus 3a/1a4i B COOTBETCTBUH C CUTYallUeH;

- MPeoOPa30BBIBATH MOJIENU C IIENIBIO BBISBICHUS OOIUX 3aKOHOB, ONPEACTISIOMINX TAHHYIO MTPEIMETHYIO
001aCTh;

- IEPEBOAUTH CJOKHYIO 10 COCTaBy (MHOIrOACNEKTHYI) HHpoOpMalui0 u3 Tpaduyeckoro Hiu
(hopMaIM30BaHHOTO (CHMBOJIFHOTO) MPEICTABIICHHS B TEKCTOBOE, U HA000POT;

- CTPOUTH CXEMY, AITOPUTM JCHCTBUS, UCIIPABIISATH MIIM BOCCTAHABIMBATH HEU3BECTHHIN paHee alrOpPUTM
Ha OCHOBE UMEIOIIETrocs 3HaHUs 00 00BEKTe, K KOTOPOMY IMPUMEHSETCS allTOPUTM;

- CTPOUTH JIOKA3aTEIHCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;

- aHATM3UPOBATH/PedICKCUPOBATh OMBIT Pa3pabOTKU W pean3alii y4eOHOTO IMPOEKTa, MCCIICIOBAHMS
(TeopeTHYeCcKOro, SMIUPUUIECKOTO) HA OCHOBE MPEIOKEHHON MPOOJIEMHON CUTYaIluH, MTOCTAaBICHHOMN
EJIA W/WITK 33IaHHBIX KPUTEPUEB OIIEHKH MPOYKTa/pe3yibTaTa.



v CmpiciioBoe uteHue. [IposiBisieTcs B ISHCTBUSX:

- HAXOJUTh B TEKCTE TpeOyeMyto HHPOPMAITHIO (B COOTBETCTBUU C IEISIMU CBOEH JCSATEIHHOCTH);

- OPUEHTHPOBATbCA B COACPKAHWM TEKCTA, IOHUMATh LEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPHPOBATh
TEKCT;

- YCTaHABJIMBATh B3aUMOCBS3b OMIMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, IPOIIECCOB;

- PE3IOMHUPOBATH IJIABHYIO UJCHO TEKCTA;

- IpeoOpa3oBbIBaTh TEKCT, «IEPEBOJAS» €ro B JAPYryl0 MOJAIbHOCTb, HHTEPIPETUPOBATH TEKCT
(XyZ10)KECTBEHHBIN M HEXY/I0KECTBEHHbIN — yUeOHBIH, HAyYHO-TOMYISAPHBIA, HTHHOPMALIMOHHBIHN, TEKCT
non-fiction);

- KPUTUYECKHU OLICHUBATh COJIepKaHue U (OpMy TEKCTa.

v' MOopMHUpOBAHUE W Pa3BUTHE DKOJOIMYECKOTO MBINLIEHHS, YMEHUE NPUMEHATh €0 B MO3HABATENLHOM,
KOMMYHHMKaTHUBHOM, COIIMAJIbHOM TMpakTuke U npodeccuoHanbHoi opueHtauuu. llposBisercs B
NENCTBHUSAX:

- ONPENENATh CBOE OTHOUIEHUE K IIPUPOJTHOM Cpelie;

- QHAJIM3UPOBATh BIIUSHUE IKOJOTUYECKUX (DAKTOPOB Ha Cpely OOUTaHUS KHUBBIX OPraHU3MOB;

- IPOBOJUTH NPUYMHHBIA U BEPOSITHOCTHBIA aHAJIN3 SKOJOTUYECKUX CUTYaIUH;

- IPOTHO3UPOBATh M3MEHEHUS CUTYallMd MpPU CMEHE JIEHCTBUS OJHOTO (akTopa Ha JEHCTBUE JIPYroro
bakrtopa;

- paclpoCTpaHATh HKOJIOTMYECKME 3HAHMS M YYacTBOBAaTh B IPAKTHYECKMX JeJlax [0 3alluTe
OKpYKarollen Cpeibl;

- BBIpa)kaTh CBOE€ OTHOILIEHUE K IPUPO/IE Yepe3 PUCYHKU, COUMHEHHSI, MOJEIH, IPOEKTHbIE PAOOTHI.

v' PasBuTHE MOTUBALMM K OBJAJEHUIO KYILTYPOM aKTMBHOIO MCIIOJIL30BAaHMs CIIOBApEd W APYrHX
MOUCKOBBIX cucTeM. [IposiBisiercst B 1eHCTBUAX:
- OTpeeNsaTh HE0OX0AMMbIE KITFOUEBBIEC IOMCKOBBIC CIIOBA M 3aIIPOCHI;
- OCYILIECTBJISAITh B3aUMOJEHCTBHUE C AIEKTPOHHBIMH MOMCKOBBIMH CUCTEMAMHU, CIIOBAPSIMH;
- hbopMHUPOBATh MHOXKECTBEHHYIO BBIOOPKY U3 TIOMCKOBBIX WCTOYHHUKOB JUISI OOBEKTUBU3ALMUH
pe3yJIbTaTOB MTOMCKA;
- COOTHOCHUTb IMOJYYEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH AEATEIbHOCTBIO.

2.2.3. KommyHukaTtuBHble YV ]|

v' VMeHHe OpraHu30BBIBATH Y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JEATEIHLHOCTH C YYUTEIEM U
CBEpPCTHUKaMH; paboTaTh HMHIMBUIYalIbHO W B TpyIIe: HAXOAUTh O0OIlee peuleHHe U pa3peliarhb
KOH(DJIMKTHI HA OCHOBE COTJIACOBAHUS MO3ULUI U ydeTa UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U
OTCTauBaTh cBO€ MHEHHUE. [IposBisercs B qeHCTBHAX:

- OIpeAENATh BO3MOXKHBIE POJIM B COBMECTHOM I TEIILHOCTH;

- UTpaTh ONPEJEICHHYIO POJIb B COBMECTHOM JIEATEIbHOCTH;

- IPUHUMATh MO3UIMIO cOOeceTHNKaA, TOHUMas! MO3ULIMIO IPYTOro, pa3iinyaTh B €r0 pedu: MHEHHE (TOUKY
3peHus), 10Ka3aTeabCTBO (apryMeHThl), (PaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPHH;

- ONpeAEeNATh CBOM JEHCTBUS U JEUCTBUS MAapTHEpPA, KOTOPbIE CHOCOOCTBOBAIM WM HPEMSTCTBOBAIU
IPOJIyKTUBHOW KOMMYHUKAIIHH;

- CTPOUTD NMO3UTUBHBIE OTHOLIEHHUS B Mpoliecce y4eOHO! U MO3HABATEIbHOM /1€ TEIIbHOCTH;

- KOPPEKTHO M apryMEHTHUPOBAHO OTCTAaMBaTh CBOIO TOYKY 3pEHUS, B JUCKYCCHUM YMETb BBIJIBUTaTb
KOHTpapryMeHThl, nepedpazupoBaTh CBOIO MbICIIb (BJIaIEHUE MEXaHU3MOM 3KBUBAJIEHTHBIX 3AMEH);

- KPUTUYECKU OTHOCUTBHCSA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTH CBOETO
MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBAThH €T0;

- IpeyiaraTh ajJbTEPHATUBHOE PElICHUE B KOH(MIMKTHONW CUTYyallUu;

- BBLJIEJISITH OOILYIO TOUKY 3pEHUs B JUCKYCCUU;

- IOTOBApUBAaThCS O IMpaBUJIaX U BOIpOCax JUIsl OOCYXKIEHHS B COOTBETCTBUU C IIOCTAaBIEHHOU mepen
IPYIION 3a1a4eil;

- OPraHM30BbIBaTh yueOHOE B3aMMOJIECUCTBUE B IpymIe (ONpeneisTh oOLIMe eNd, pacipeaesiaTh poy,
JIOTOBapUBAThCS IPYT € APYroM U T. 1.);
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- YCTPAHATDH B paMKax Juajiora Pa3pbIBbI B KOMMYHHUKAIUH, 06yCJ'IOBJ'IeHHI)Ie
HCHOHI/IMaHI/ICM/HerI/IﬂTI/ICM CO CTOPOHBI CO6€C€J1HI/IKa 3aJa4u, q)OpMBI HJIKW COACPIKAaHUA arajiora.

YMeHHe OCO3HaHHO HMCIOJIB30BaTh PEYEBBIE CPEICTBA B COOTBETCTBHM C 3aJa4€ll KOMMYHHKALUU JUIS

BBIPDAKEHUS CBOMX YYBCTB, MbICAEM M MNOTpeOHOCTEH [UIsl IUIAHUPOBAHUSA U PEryjasiluu CBOei

NEATENbHOCTH; BIJIAJICHHE YCTHOM M IIMCBMEHHOM pe4bl0, MOHOJOTHYECKONW KOHTEKCTHOW pPEYbIo.

[IposiBisieTcs B IEHCTBUSAX:

- OIpeAEeNATh 331a4y KOMMYHHUKAIIMU U B COOTBETCTBUHM C HEH OTOMpATh peUeBbIE CPENICTBA;

- 0OTOMpAaTh U UCIOJIB30BaTh PEUEBbIE CPEICTBA B MPOIIECCE KOMMYHHUKAIMU C APYTUMU JIFOJbMU (HAJIOT
B [1ape, B MaJIOW IpymIie U T. 1.);

- IPECTaBIIATh B YCTHOM WJIM NUCbMEHHOU (hopMe pa3BEpHYTHIN IJ1aH COOCTBEHHOM AESITEIbHOCTH;

- coON01aTh HOPMBI IYOJUYHOW pedH, PErJIaMeHT B MOHOJOI€ U JUCKYCCHUH B COOTBETCTBUU C
KOMMYHUKaTUBHOM 3aJ1a4eil;

- BBICKa3bIBaTh U OOOCHOBBIBaTH MHEHHE (CY)KJIEHHE) U 3alpallluBaTh MHEHUE MapTHEpa B paMKax
JIVZEN (O R

- IPUHUMATh PEUIEHHE B XO/JI€ AUAJIOTa U COTJIACOBBIBATh €r0 C COOECETHUKOM;

- CO3JaBaTh NMCBMEHHBIC «KJIMIIMPOBAHHBIE)» W OpPUTMHAIBHBIE TEKCTBI C  HCIOJIB30BAHUEM
HEOOXO0IMMBIX PEUYEBBIX CPE/CTB;

- UCTIOJIb30BaTh BepOaJbHBIE CpEeACTBAa (CpPEeACTBAa JIOTMUECKON CBSA3M) JJS BBLAEICHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS,

- HCTI0JIb30BaTh HEBEpOAIbHbBIE CPECTBA WM HATJISAHbIE MaTepuabl, IOArOTOBIIEHHbIE/OTOOpaHHbIE O/
PYKOBOJCTBOM YUMTEIIS;

- IeJ1aTh OLEHOYHBIN BBIBOJ O JOCTHKEHHWH L€ KOMMYHHMKALMHA HEIOCPEACTBEHHO IOCIIE 3aBEPIICHUS
KOMMYHHKaTUBHOTO KOHTAaKTa U 000CHOBBIBATH €T0.

dopmMupoBaHue€ U pa3BUTHE KOMIETEHTHOCTHM B 00JIACTM HCIOJIb30BaHUA HH(POPMALMOHHO-

KOMMYHMKAIIMOHHBIX TexHosoruit (nanee — UKT). IlposiBnsieTcs B nelcTBUAX:

- LIeJICHAPaBJIEHHO HCKATh U MCIOJIb30BaTh MH(OPMALMOHHBIE PECypPChbl, HEOOXOAUMbIE JJISl PELICHUS
yueOHBIX U MPAaKTUYECKUX 3a/1a4 ¢ nomoisto cpencts UKT;

- BBIOMpAaTh, CTPOUTH U MCIOJIb30BaTh aJIEKBATHYI0 MH(MOPMALMOHHYIO MOJENb JI MHepeJadyd CBOHUX
MBbICIIEHl CPEJICTBAMHU €CTECTBEHHBIX U (OpPMaJbHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUSMU
KOMMYHUKAaIUK;

- BBLIIEJISITh MH()OPMALIMOHHBIN aceKT 3a/1a4k, ONEepUpPOBaTh JaHHBIMU, HCIOIb30BaTh MOJEIb PELICHUS
3a/1a4H;

- HCTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIIOYasi BHIOOP a/IeKBaTHBIX 337au€ MHCTPYMEHTAJIbHbIX
[POrpaMMHO-aNIMapaTHBIX ~ CPEACTB M CEPBHCOB) Uil  pElIeHUs  HUHQOPMAIMOHHBIX U
KOMMYHMKAI[MOHHBIX Y4€OHBIX 3a/lay, B TOM YHWCJE: BBIYMCICHHE, HANKWCAHUE IUCEM, COUYMHEHMI,
JOKJIa/10B, pedepaToB, CO31aHUE IIPE3EHTALMN U JIp.;

- HCTI0JIb30BaTh HHPOPMALMIO C YUETOM 3TUUYECKUX U MIPABOBBIX HOPM;

- co3/laBaTh MH(MOPMALMOHHBIE PECYpChl Pa3HOr0 THMA MU IS pPa3sHBIX ayIAUTOpHH, coOII0aTh
MH(OPMALIMOHHYIO TUTUEHY U ITpaBuiia HHOOPMALIMOHHON O€301acHOCTH.

peaMeTHBbIe Pe3yJIbTAThI OCBOEHHSI Y4eOHOI 0 MpeaMeTa

3.1 Pe3yJILTaTbI YCBOCHUSA pa3jieciia «IJ1eMeHThbI TCOPUHU MHOZKECTB U MaTeMaTH4YeCKOM JIOTHKH:

BbInycKHHUK HAyYUTCS:

OnepupoBaTh Ha 0a30BOM YpOBHE TIOHSTHSAMH: MHOXKECTBO, OJIIEMEHT MHOXKECTBA, ITOJMHOXECTBO,
NPUHAJIEAKHOCTb;

3a/1aBaTh MHOYKECTBA NIEPEUUCIIEHUEM UX AJIIEMEHTOB;

HAXONIUThH NepecedeHre, 00beMHEHUE, TOJMHOKECTBO B IIPOCTEUIINX CUTYAIHIX;

orepupoBaTh Ha 0a30BOM ypOBHE TOHATUSMU: ONpeEelIeHIe, aKCHoMa, TeopeMa, JJOKa3aTeIbCTBO;

MIPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI JUTSI IIOATBEPIKICHIS CBOMX BBHICKA3BIBAHHMIA.



B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

HCI0JIb30BaTh Ipapuueckoe NpeCTaBIeHNE MHOKECTB JJIs ONUCAHUS pealbHbIX MPOLIECCOB U SBICHUMH,
IIPU pEeIIeHNUH 33]a4 JPYTUX y4eOHbIX TPEIMETOB.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHCH:

OnepupoBaTh TOHATHIMU: ONPEIETICHNE, TeOpeMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTHKH MHOXKECTBA, SJIEMEHT
MHOXECTBa, IyCTOE, KOHEYHOEe M OeCKOHEYHOE MHOXKECTBO, MOJMHOXKECTBO, MPUHAUICKHOCTh, BKIIOYCHUE,
PaBE€HCTBO MHOXKCCTB,

n300paxkaTh MHOXKECTBA U OTHOIIIEHHE MHOXKECTB C TIOMOIIBIO KPYroB Jinepa;

ONpeAciiATh NPUHAMIC)KHOCTD 3JIEMCHTA MHOKCCTBY, OGT)G)Z[I/IHGHI/IIO 1 IEPECCUCHUTIO MHOXKECTB,;

3a71aBaTh MHOKECTBO C IOMOIIBIO NTEPEUHCIICHHSI JJIEMEHTOB, CIIOBECHOTI'O OIMCaHMUS;

ONCpUpPOBATh NOHATHUAMU: BBICKaA3bIBAHUC, UCTUHHOCTDL U JIOKHOCTH BBICKA3bIBAHHW, OTPULIAHUC BLICKa?,LIBaHPIfI,
onepanuu Hal BbICKa3bIBaHUSAMMU: U, NJIK, HC, YCIIOBHBIC BbICKA3bIBaAHW (I/IMHHI/IKHHI/II/I);

CTPOMTH BbICKA3bIBaAHHA, OTPULIAHUA BBICKa3bIBaHUH.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

CTPOUTH LIEMOYKH YMO3AKIHOUYEHU HA OCHOBE MCIOJIb30BAHUS MTPABUII JIOTUKH;
HCIIOJIb30BaTh MHOKECTBA, ONEpaIlii ¢ MHOXXECTBAMH, UX rpaduyecKoe MPeCTaBICHUE JIJIsl OTIMCAHMS
peaNbHBIX MTPOLECCOB U SIBJICHUIA.

3.2 Pe3yabTarsl ycBoeHHs pa3aena «Yucaa»:

BbInycKHHK HAyYUTCS:

OnepupoBaTh Ha 0a30BOM YypPOBHE IOHATHSAMH: HATypajdbHOE YHCIIO, IIEJIOC YHCI0, OOBIKHOBEHHAS IpOOb,
JecATUYHAs Ipo0b, CMeIIaHHas APoOk, paliOHATIBHOE YUCIIO, apU(PMETHICCKHI KBaApaTHBINA KOPCHBD;
HCIIOJIB30BAaTh CBOMCTBA YKCEN U MPaBUJIa ACHCTBUM IPU BBITIOJHEHUH BbIYHCICHU;

HCIIONIB30BaTh MPHU3HAKU JEMUMOCTH Ha 2, 5, 3, 9, 10 mpu BHIMOTHEHWH BBEIYHCICHUN U PEIICHUU HECIOXKHBIX
3aja4;

BBITIOJTHSITh OKPYTJICHHUE PAIlMOHAIBHBIX YHMCET B COOTBETCTBUH C TIPABUIIAMU;

OIICHUBATH 3HAYCHHUE KBAPATHOT'O KOPHS M3 MOJIOKUTEIHHOTO IEJTOT0 YHCIIA;

pacrio3HaBaTh palioOHaIbHBIC U HPPAIOHATIEHBIC YUCIIA;

CpaBHUBATH YHCIIA.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

OLICHMBATh PE3YJIbTAThI BBIYMCIICHUN ITPYU PELICHUH PAKTHYECKUX 3a/1a4;
BBIIIOJIHSITh CPABHEHUE YHCENl B PEAJIBHBIX CUTYyalUsIX;
COCTABIISITh YMCIIOBBIC BHIPAYKEHUS TIPU PELICHUH TPAKTUICSCKUX 3314 U 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHCH:

OnepupoBaTh TMOHATHUSAMU: MHOXKECTBO HATypallbHBIX YHCEN, MHOXXECTBO IEIBIX YHCEN, MHOXXECTBO
palMOHANBHBIX YHCEN, HPPAIMOHAIBHOE YHCIO0, KBAJAPATHBIM KOPEHb, MHOXKECTBO JEHCTBUTEIHHBIX UHCEN,
reoMeTpHIecKas HHTEPIPETaIlis HaTypalbHBIX, IEbIX, PAIIMOHATBHBIX, ICHCTBUTEIHHBIX YHCET;

ITOHMMATh U O0OBSCHATH CMBICIT TO3UIIMOHHON 3allMCH HATYpPaIbHOI'O YHCIIa;

BBITIOJTHSITh BBIYUCIICHUSI, B TOM YHCJIE C UCIIOIH30BAHUEM IIPUEMOB PAITMOHAIBHBIX BBIYUCIICHHUI;

BBITIOJTHSITh OKPYTJICHUE PAlHOHATIBHBIX YHCEN C 3aJaHHON TOYHOCTHIO;

CpaBHUBAThH PAIlOHAILHBIC U UPPAIIMOHATBHBIC YHCIIA;

MPEICTABJIATh PALIMOHAILHOE YHCIIO B BUJC ACCATUIHON APOOH

YIOPSII0YUBATh YKCIIA, 3aMIMCAHHBIC B BUC OOBIKHOBEHHOW U ACCATHYHON Jpo0H;

Haxonuth HOJ/[ 1 HOK uucen 1 ucmonb30BaTh UX MPH PEIICHUH 3a/1a4.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

IMPUMEHSTh MpaBUiia NPUOIMKEHHBIX BBIYUCICHUN MPU PEUICHUM NPAKTHUYECKUX 3a/1ad U PeLleHUuU
3a/1a4 APYrux y4eOHBIX MPEIMETOB;

BBINIOJIHATh CPaBHEHHE PE3yJbTAaTOB BHIYMCIEHHN NpPU PEIIEHUH MPAKTHUYECKUX 3a7ad, B TOM 4YHCIIE
MPUOIM>KEHHBIX BHIYMCIICHUI;

COCTaBJISATh U OLIEHUBATh YKHCIIOBbIE BHIPAXKECHUS NIPH PELICHUU MPAKTUUECKUX 3a]1a4 U 3a7a4 U3 JAPYTrux
y4eOHBIX PEIMETOB;

3aMMChIBaTh U OKPYIJISITh YUCIOBbIE 3HAYEHMS PEAJIbHBIX BEJIUYMH C UCIOJIb30BAHUEM PAa3HBIX CUCTEM
U3MEpEHUs.

3.3 Pe3yabTarbl ycBoeHus1 pas3jaesia « TokaecTBeHHbIe IPe00pa3oBaHUA»:

BbInycKHHK HAyYUTCS:

BEIIONHATE HECIIOXKHEIE HpeO6p330BaHI/I$I JJIs1 BBIYHUCIICHUS 3HAQUCHHN YHCIOBBIX Bblpa)KeHHfI, CoAcCpKalux
CTCIICHU C HATYypaJbHBIM I1OKa3aTCIEM, CTCIICHU C LEJIBIM OTPHULIATECIIbHBIM ITOKAa3aTCIIEM,



BBINIOJIHATh HECIOXKHBIC MPEe0oOpa3oBaHMs IEIBIX BBIPAKCHUH: DPAaCKPHIBATH CKOOKH, MPUBOAUTH IOJOOHBIC
cllaraeMbIc;

HCIIOIB30BaTh (YOPMYJIbI COKPAIIIEHHOTO YMHOKEHUS (KBaJApaT CyMMbI, KBaJIpaT Pa3HOCTH, PA3HOCTh KBAJPaTOB)
JUISL YIPOUIEHUS BBIYMCIICHUI 3HAYEHU I BBIPAKEHUI;

BBINIOJIHATh HECIIOXKHBIC IMPEoOpa3oBaHus APOOHO-IMHEHHBIX BBIPAKEHUN M BBIPAXKCHHMH C KBaJIPaTHBIMU
KOpHSIMH.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

TTOHUMATh CMBICIT 3aIllMCH YKCJIa B CTAHJAPTHOM BHUJIC;
OIepPUPOBATh Ha 0a30BOM YPOBHE IIOHATHEM «CTaHIAPTHAS 3aIIUCh YUCIIay.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHCH:

OmnepupoBaTh MOHSATHSIMH CTENCHH C HATypaJIbHBIM TOKa3aTelIeM, CTEIIEH! C HEJBIM OTPHIIATEIEHBIM
MoKa3aTesieM;

BBITIOJTHATH TIPEOOpa30BaHMs LENbIX BHIPAKEHHH: ACHCTBUS C OJHOWICHAMH (CIIOKEHHE, BBIYUTAHUE,
YMHOJKEHHUE), NEHUCTBUS C MHOTOWIEHAMU (CJI0’KEHUE, BBIYUNTAHUE, YMHOXKEHHE);

BBITIOJTHATh PA3JI0OKEHUE MHOTOWICHOB Ha MHOXHTEIH OJHHM W3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY,
TPYyIIUPOBKA, UCTIOIb30BaHNe (POPMYIT COKpAIIEHHOTO YMHOKEHHS,

BBIJICIIATH KBaJPaT CYMMBI M Pa3HOCTH OJHOYJICHOB;

pacKiabpIBaTh HA MHOKHUTEIH KBAaIPaTHBIA TPEXUWICH;

BEITIOJTHATE [IPE0Opa30BaHUsl BBIPAKCHUH, COACPKAIIMX CTENEHH C IeIBIMH OTPHIIATEIbHBIMU
MOKa3aTeNsIMU, MEPEXOJAUTh OT 3alHMCH B BHJIE CTENCHH C IIEJBIM OTPHIATEIFHBIM TIOKa3aTeleM K
3anMcu B BUJE 1po0u;

BBITIOJTHATE TPe00pa3oBaHus IPOOHO-PAIMOHAIIBHBIX BBIPAKCHUIN: COKpaleHue apo0ei, mpuBeneHne
anreOpandeckux ApoOeit Kk o0meMy 3HaMEHATEeNI0, CIIOKEHUE, YMHOKCHHE, ACIICHUE alre0pandecKux
npoOel, BO3BEACHNE allreOpanyecKoi IpoOr B HATYpaJIbHYIO U LIETYIO0 OTPUIIATEIIbHYIO CTEIICHb;,
BBITIOJTHATE TIPe00pa30BaHusl BRIPAKECHNHN, COICPKAIINX KBAIPATHBIC KOPHU;

BBIJICIISITH KBAJ[PaT CyMMBI WJIM Pa3HOCTH JIBYYICHA B BRIPAKCHUSX, COJCPKAIINX KBAAPATHBIE KOPHH;
BBITIOJTHATH IPe00pa30BaHusl BRIPAKEHUN, COACPIKAIINX MOTYIIb.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

BBITNIOJIHATH IPE0Opa30BaHus U ICHCTBUSA C YUCIAMHU, 3alIMCAHHBIMU B CTAHAPTHOM BHJIE;
BBINIOJIHATE MpeoOpa3oBaHusl alreOpanuecKkux BBIPAKEHMM NpPH PEIIeHUH 3a7ad JAPYruX ydeOHBIX
IIPEAMETOB.

3.3 Pe3yabTarhbl yCBOEHHS pa3jiesia «YpPaBHeHHUS U HEPABEHCTBAa»:

BbInycKHHK HAyYUTCS:

OnepupoBarh Ha 0a30BOM YpOBHE IMOHSATUSIMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb
YPaBHEHUs, pEUICHUE YPABHEHHUs], YNCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA;
IIPOBEPSTH CIPABEIIMBOCTh YACIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHENHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAIINECS K JINHEWHBIM;

peniaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPABHEHUH, HEPABEHCTB;

IIPOBEPSATH, SIBJISETCS JIU JJaHHOE YUCIIO PELICHHEM YpaBHEHUs (HEPABEHCTBA);

pelaTh KBaJpaTHbIe ypaBHEHUS 10 (popmylie KOpHEH KBaJApaTHOTO YpaBHEHUS;

n300paxkaTh peLICHHUs] HEPABEHCTB M UX CHCTEM Ha YHCJIOBOM MPSIMOM.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

COCTAaBIISITh U PEIIaTh JTMHCHHBIC ypaBHEHUS PH PEICHNUH 3a]1a4, BOSHUKAIOIINX B JPYTHX YYeOHBIX MPEIMETax.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHCH:

OnepupoBaTh TOHITHSIMH: YpaBHEHHE, HEPAaBCHCTBO, KOPCHb YypaBHCHHS, pPCIICHUE HEPaBEHCTBA,
PaBHOCWIIBHBIE YpaBHEHUS, 00JIaCTh OTpeNeIeHUs] ypaBHEHMs (HEpaBEHCTBA, CHCTEMBl YpaBHEHUH WIIH
HEPaBEHCTB);

peliaTh JIMHEHHBIC YPAaBHCHHSI W YpPaBHEHUsS, CBOJUMBIC K JMHEWHBIM C MOMOIIBIO TOXKJICCTBEHHBIX
npeoOpa3oBaHMii;

pelraTh KBaJIpaTHBIE YPaBHCHHS W YPaBHCHUS, CBOJUMBIC K KBAJPATHBIM C TIOMOIIBIO TOXISCTBEHHBIX
npeoOpa3oBaHMii;

pemaThs ApoOOHO-TUHEHHBIC YPaBHEHNS,

peraTh MpoCTeiiliie HPPALHOHATbHbIC ypaBHEHNS BUA [ f (x) = a, \/ f(x)= \/ g(x);

n
peurats ypaBHEeHHS Buga X =d;



pelaTh ypaBHEHUsI CIOCOOOM Pa3JIoKEHHUSI HA MHOKUTEIH U 3aMEHbI IEpEMEHHO;
HCI0JIb30BAaTh METOJ1 UHTEPBAJIOB JUIsl PELICHUS LIENbIX U JPOOHO-PALMOHAIbHBIX HEPABEHCTB;
peuiaTh JIMHEHbIE YPAaBHEHUS U HEPABEHCTBA C IapaMeTpaMu;

penaTh HECIO0KHBIE KBaJIPAaTHBIE YPABHEHUS C IIAPAMETPOM;

peniaTh HECIOKHBIE CUCTEMBI IMHEWHBIX YPABHEHUH € ITapaMeTpamu;

peniaTh HECIOKHBIE YPAaBHEHHUS B 1IEJIBIX YHCIIAX.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

COCTaBJIATh U pElIaTh JIMHEWHBIE U KBA/IPAaTHBIE YPAaBHEHHUsI, YPABHEHUS, K HUM CBOJSIINECS, CUCTEMBI
JUHEIHBIX YpaBHEHUN, HEPABEHCTB MPU PEUICHUH 3a/1a4 IPYTUX Y4eOHBIX PEAMETOB;

BBIIIOJIHATh OLIGHKY IIPaBJAOINON00US pe3yabTaTOB, IOJY4aeMbIX I[P PELIEHUU JIMHEHHBIX U
KBaJPAaTHBIX YPABHEHUN M CHCTEM JIMHEMHBIX YpaBHCHHM U HEPABEHCTB IPU PEIICHUHU 3a7a4 APYrux
y4eOHBIX IPEIMETOB;

BBIOMpATh COOTBETCTBYIOIIME YpPAaBHEHHS, HEPAaBEHCTBA MJIM MX CHUCTEMbl I COCTaBJICHHS
MaTEeMaTHYE€CKON MOJIEH 3aJaHHOM peabHOM CUTyalluy WY IPUKIAJHON 3a/1a4K;

YMETh HMHTEPIPETHPOBATH IIOJYYCHHBIM IIPH PELICHUM YPABHEHHUs, HEPAaBEHCTBA WJIM CHUCTEMBI
pe3ynbTaT B KOHTEKCTE 3aJaHHOM pPEeaIbHOM CUTYallMM WIN IIPUKIIATHOMN 3aa4H.

3.4 Pe3yabTaThl ycBOeHHA pa3iea « DyHKIMW»:

BbInycKHHUK HAyYUTCS:

Haxonuts 3HaueHne QyHKIMH O 33 JaHHOMY 3HAUEHUIO apryMeHTa;

HAXOJHUTh 3HAUEHHUE apTr'yMEeHTa 110 3a/laHHOMY 3HAYeHHIO (PYHKIIMU B HECTIOKHBIX CUTYallUsIX;
ONpEENATh IOJIOKEHWE TOYKHU [0 €€ KOOpAWHATaM, KOOPAMWHAThl TOYKH MO €€ IOJOXKEHHUIO Ha
KOOPJIMHATHOM MJIOCKOCTH;

o rpaduKy HaxoJIuTh 00JIACTh ONpPENENICHUs, MHOXKECTBO 3HAUEHUM, HYIU (PYHKLUHHU, MPOMENKYTKU
3HAKOIMOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus U yObIBaHUS, HauOoJiblllee W HaMMEHbIIEe 3HAUCHUS
bynxumm;

CTPOUTH rpapuK JMHEHHON PYHKLINY;

IIPOBEPSATH, SIBISIETCA JIM JaHHBIA rpapuk rpadukoM 3aAaHHON (QyHKUMU (JIMHEHHOM, KBAaJIpaTUYHOM,
00paTHOM MPOMOPIIMOHATIEHOCTH);

ONpeaeNaTh NPUOIMKEHHbIE 3HAU€HUSI KOOPAUHAT TOUKHU IepeceueHus rpadukoB QyHKIMII;
onepupoBaTh Ha 0a30BOM YpPOBHE IMOHSATUSMHU: MOCIEAOBATEIbHOCTh, apu(pMETHUYECKasl MPOrpeccus,
reoMeTpHUecKas IPOrpeccus;

peliaTh 3aJa4d Ha MPOrPECCHH, B KOTOPBIX OTBET MOYKET OBITh IMOJy4YEH HEMOCPEACTBEHHBIM IOACYETOM Oe3
MPUMEHEHUS (HOPMYII.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

WCITIOJIb30BaTh IpaMKu peaibHBIX MPOIECCOB M 3aBUCUMOCTEH JJIsl ONpPEeICHUs UX CBOWCTB (HanOonbIIe U
HaMMEHbBIIINE 3HAYCHUS, IPOMEKYTKH BO3PACTaHUsSI U YOBIBaHUs, 00NACTH MOJIOXKUTEIBHBIX M OTPULATEIbHBIX
3HAYEHHH U T.I1.);

WCIIOJIb30BaTh CBOMCTBA JIMHEHHON QYHKIMU U ee rpadUK NpH pElIeHNH 3a/1a4 U3 IPYTUX YUeOHBIX MPETMETOB.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

OnepupoBaTh MOHATHAMHU: (PYHKUHMOHAIbHASI 3aBUCUMOCTb, (DYHKIUS, rpapuK (yHKIHH, CIOCOOBI
3ajaHusl QYHKIUHU, apryMEHT M 3HaueHue (PyHKUIHUU, 00JacTb OMpPENETICHHUs U MHOXKECTBO 3HAYEHUI
GyHKIMM, HYIM  (QYHKUIMHM, TPOMEXYTKM  3HAKOIOCTOSIHCTBA, = MOHOTOHHOCTh  (DYHKIIMH,
YETHOCTh/HEYETHOCTh (PYHKLIUU;

CTpOUTHh TpapuKu JIUHEHHOM, KBagpaTUYHOW (yHKIUH, 0OpaTHON NPONOPIUOHATIBHOCTH, (YHKLIHMU

k
bay=x/x—ay={/;ay=|x|;

Ha MpuMepe KBaJIpaTUYHOM (DYHKIMH, UCIIONB30BaTh IpeoOpazoBaHus rpaduka ¢pyHkuuu y=f(x) s
MOCTPOEHUS TPAPUKOB QYHKUMHA = af (kx +b)+ c 5

COCTaBJIATh YPABHEHMsI MPSMOI 110 33J]aHHBIM YCIIOBUSAM: MPOXOJSIIEH depe3 ABE TOUKHU C 3aJaHHBIMU
KOOpAMHATaMU, IPOXOIALIEN Yepe3 JAHHYIO TOUKY U ITapauIeIbHON JaHHOU IPSIMOW;

UCCIIeI0BaTh (PYHKIIMIO 110 €€ rpaduky;

HaXOJUTb MHOXKECTBO 3HAYEHWM, HyJIH, [POMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHOMN (YHKIINH;

ONEepUPOBaTh TMOHATUSMU: IOCIEIOBATEIbHOCTb, apudMeTHyecKkas Mporpeccus, reoMeTpruYecKas
IIPOrpeccusi;




pelaTh 3a1a44 Ha apu(pMETUYECKYI0 U TEOMETPUYECKYIO IPOTPECCUIO.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

WJUTIOCTPUPOBATH C MOMOILBIO IpaduKa peanbHy0 3aBUCUMOCTD WIIH MIPOLIECC 0 UX XapaKTEPUCTHKAM;
HCII0JIb30BaTh CBOMCTBA U IpadUK KBaJpaTUYHOW (PYHKLMU MPHU PELISHUH 3ajad U3 APYrux Y4eOHbIX
IIPEAMETOB.

3.5 Pe3yabTaTsl ycBoeHus pa3aesia «CTaTHCTHKA U TeOPHUs BEPOATHOCTEID):

BbInycKHHK HAyYUTCS:

HNmeTrp mpencraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTHUKAX, BEPOATHOCTH CIy4alHOTO COOBITHSA,
KOMOMHATOPHBIX 33/1a4ax;

pelarh npocreiinre KOMOMHATOPHBIE 3344l METOIOM MIPSIMOTO U OpPraHU30BaHHOIO Nepedopa;
MIPE/ICTaBIIATh JIaHHbIE B BUJIE€ TaOIUL, 1UarpaMM, rpadukoB;

YUTaTh UH(OPMALHIO, IPEICTABICHHYIO B BU/I€ TaOJIUIIbl, AMArpaMMBbl, TpaduKa;

ONPEJENATh OCHOBHBIE CTATUCTUUECKHUE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITHS B IPOCTEHIINX CIy4asix;

MMETh IPEJCTABICHUE O POJIM 3aKOHA OOJIBILINX YUCENl B MACCOBBIX SIBJICHUSIX.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

OLICHUBATh KOJINYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iiepedopa;

UMETh MIPEICTABICHHE O POJIM NPAKTUIECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA;

CpaBHMBAaTb OCHOBHBIE CTAaTUCTHUYECKUE XapaKTECPUCTUKH, IIOJYYEHHBIE B IIPOLECCE pPEILICHUA
MIPUKIIATHOM 3a]]a4M, U3yYEHUsl PEaJIbHOTO SBIICHHUS;

OIICHUBATh BEPOSITHOCTh PeaIbHbIX COOBITUHN U SIBJIEHUN B HECJIOKHBIX CUTYaAIUAX.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHCH:

OnepupoBaTh MOHATUSMH: CTOJIOYATBIC H KPYTOBBIE JHArpaMMBbl, TaOJHIIBI JAHHBIX, CPEIHEe apru(MeTHIECcKoe,
MEauaHa, HaI/I6OJ'H)IHee U HaUMCHBIICC 3HAYCHUS BLI60pKI/I, pa3Mmax BI)I60pKI/I, JUCTIEPCHUA W CTaHAAPTHOE
OTKJIOHEHUE, CITydaiiHasi U3MEHUYHUBOCTD;

U3BJIEKaTh UH(OPMALINIO, TPEICTABICHHYIO B Ta0JIMLaX, Ha AUarpaMMmax, rpapukax;

COCTaBJISITh TAOJIUIIBI, CTPOUTH JUATPAMMBbI U TpaUKH HA OCHOBE JTAHHBIX;

OIePUPOBATh MOHATHIMHU: (haKTOpHaJ YUCIIa, IEPECTAHOBKK M COYCTaHUS, TpEeyroabHuK [Tackasis;

MPUMEHSITH TIPABUIIO TPOU3BEICHUS IPU PEllIeHNH KOMOMHATOPHBIX 33134,

OTEPUPOBATh MOHATHIMHU: CIYyYalHBIH OIBIT, CIy4allHBIA BBHIOOp, HCIBITAHHE, DJIEMEHTApHOE ClydaifHoe
coObITHE (MCXOJT), KIIACCUYECKOE ONpE/e/iCHHE BEPOITHOCTH CIIy4alHOIO COOBITHUS, ONCpaIliy HAJ| CIyYaiHBIMU
COOBITHSIMU;

MPEACTABIATH HH(POPMAIIHIO C IIOMOIIBIO KpYroB Diepa;

peuiaTh 3aa4y Ha BBIYHUCIICHUC BEPOATHOCTH € IOACUCTOM KOJIHNYCCTBA BApHUAHTOB C ITIOMOLIBIO KOM6HHaTOpI/IKI/I.

B noeceonesnori scuznu u npu usyuenuu opy2ux npeomemos:

U3BJIEKaTh, UHTEPIPETUPOBATh U MPEOOpa30BbIBaTh MHGOPMALIMIO, IPEICTABICHHYIO B Ta0iuIax, Ha
auarpammax, rpaukax, OTpaskarollyl0 CBOMCTBA U XapaKTEPUCTUKU PealIbHBIX IIPOLIECCOB U ABJICHUM;
ONpEENATh CTaTUCTHUUECKHE XapaKTEPUCTHKU BBIOOPOK MO Tabiuuam, AvarpaMmam, rpadukam,
BBITIOJIHATh CPABHEHUE B 3aBUCUMOCTH OT LU PELICHUS 3aa4H;

OILICHUBATh BEPOSITHOCTh PeaIbHbIX COOBITUHN U SIBICHUH.

3.6 Pe3yabTarbl ycBoeHus1 pa3jaeiia « TekcroBble 3agaumn»:

BbInycKHHUK HAyYUTCS:

PemaTh HecnoKHbIE CIO’KETHBIE 3a]1a4M Pa3HbIX TUIIOB HA Bce apupMeTHUECKUE JeHCTBUS;

CTPOUTH MOJIENb YCIOBHS 3aJau (B BUJI€ TaOJIMLIbI, CXEMbl, PUCYHKA WJIM YPAaBHEHHUS), B KOTOPOU TaHbI
3HAYEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUNH, C LIEIbIO IOUCKA PEIICHUS 3a/1a4H;

OCYILIECTBIISITh CIIOCOO IMOMCKA PEIICHUs 3aJaud, B KOTOPOM PacCyKIEHUE CTPOUTCA OT YCIOBHUS K
TpeOOBaHHUIO WIH OT TPEOOBAHUS K YCIOBUIO;

COCTaBJIATH IUIAH PELLECHUs 3a]auu;

BBIJCIIATH ATAIbl PEUICHUS 331a4U;

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YAbTaThl B 3ajJade, MCCIEA0BATh IOJIyYEHHOE pelIeHHe
3aJ1auu;

3HATh pa3IMyuue CKOPOCTEH 0ObEKTA B CTOSIYEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;

pelaTh 3a/1a4 Ha HaX0X/I€HWEe YacTH YKCIIa M YUClia [0 €ro YacTH;



peaTth 3aJa4i pa3HbIX THUIIOB (Ha pa60Ty, Ha IMOKYIIKHU, Ha I[BI/I)KeHI/Ie), CBA3BIBAIOIIUX TPHU BCIWYNHBI,
BBIICIATH 3TU BEJIMYHMHBI 1 OTHOLICHUA MCKAY HUMMH,

HaxOJUThb IMPOLCHT OT 4YHCJIAa, YHUCJIO II0 IMPOLCHTY OT HEro, HaXxOJUTb IMPOLCHTHOC CHHXXCHHUC WIN
IMPOLUCHTHOC MMOBLIICHNUE BCIIMYNHBI,

peiaTb HECIOKHBIC JIOTUYCCKUE 3aJa4 METOJJOM paCCY)KHCHHI)’I.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

BBIJIBUTATh THUIIOTE3bl O BO3MOJXKHBIX IPENENBHBIX 3HAUEHHMSIX MCKOMBIX B 3a/ladye BEJIWYHMH (lIeJIaTh
MPUKUAKY).

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYUYUTHCH:

Pemath npocTbie U CI0KHBIE 3a/1a4H Pa3HbIX TUIIOB, a TAKXKE 3a7aud MOBBIIIEHHON TPYIHOCTH;
UCII0JIb30BaTh pa3Hble KpaTKUE 3alicHh KaK MOJEIM TEKCTOB CIOXKHBIX 3a7ad Uil MOCTPOEHUS
MTOMCKOBOW CXEMbI U pELICHUS 3a/1a4;

pa3iauyath MOJENb TEKCTa W MOJEIb PELIEHHUsS 3aJaud, KOHCTPYHUPOBATh K OJHOM MOJENU pelieHus
HECJIOKHOMW 3aJ1auM pa3Hble MOJEIU TEKCTa 3a7a4u;

3HAaTh U NPUMEHATH 00a crocoba moucka peueHus 3aaad (0T TpeOOBaHUS K YCIOBHIO M OT YCJIOBHS K
TpeOOBaHUIO);

MOJEIUPOBATH PACCYKIEHUS IIPU MOUCKE PEUICHUS 33/1a4 C IIOMOILBIO IPpad-CXeMBbI;

BBIICIISATH ATAlbl PEUICHUS 331a4 U COAepKaHUe KaXKJ0ro dTana;

yMETb BBIOMPATh ONTUMAJIBHBIM METOJ PELICHUS 3aJa4yd U 0CO3HABaTh BHIOOpP METOJa, paccMaTpUBaTh
pa3IMYHbIe METO/bl, HAXOIUTh Pa3HbIE PELICHUS 3a/1a4H, €CJIU BO3MOKHO;

aHAJIM3UPOBATH 3aTPYIHEHUS NIPU PELICHUH 3a/1aY;

BBIINIOJIHATH PA3JIMYHBIE MPE0Opa3oBaHMsI MPEAJIOKEHHON 3ajjaun, KOHCTPYHpPOBATh HOBBIE 3aJaud U3
JTAHHOM, B TOM 4uciie 0OpaTHBIC,

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YyIbTaThl B 3ajlau€, HCCIEOBAaTh IOJIYYEHHOE pELICHHE
3aJ1auu;

aHAJIN3UPOBATH BCEBO3MOXKHBIE CUTYallUH B3aMMHOTO PACIOJIOKEHUS JABYX OOBEKTOB U M3MEHEHHE UX
XapaKTEPUCTHUK NP COBMECTHOM JABM)XEHHMU (CKOPOCTb, BPEMsI, paCCTOSIHHE) MPU pELICHUM 3ajad Ha
JBUKEHHE JIBYX 0OBEKTOB KaK B OJJHOM, TaK U B IPOTHUBOIIOJIOKHBIX HAIIPABJICHUSX;

HCCIIEI0OBAaTh BCEBO3MOXKHBIE CUTYallUM NPU PELICHUH 3ajjad Ha JABI)KEHHUE [0 PEKe, paccMaTpuBaTh
pa3HbIe CUCTEMBI OTCUETA;

pelarh pa3HooOpa3Hble 3aJa4l «HA YacTH»,

pemarb 1 000CHOBBIBaTh CBOE PELICHHE 3a7au (BBLICIATH MAaTEMaTHUYECKyI0 OCHOBY) Ha HAaXO0XKJIEHUE
YacTH YMCJIa U YKcia 10 ero 4acTH Ha OCHOBE KOHKPETHOTO CMbICIIa Apoou;

OCO3HaBaThb M OOBSACHATh WACHTUYHOCTH 33Jay DPA3HBIX THUIOB, CBS3BIBAIOLUIUX TPU BEIUYMHBI (HA
paboTy, Ha MOKYIKU, Ha ABM)KEHUE), BBIACIATH 3TU BEJIMYMHBI U OTHOLLIEHUS MEXy HUMHU, IPUMEHATh
UX [IPU PELICHUH 33/1a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/]a4 YKa3aHHBIX TUIIOB;

BJIaJIETh OCHOBHBIMHU METOJJaMH PELICHUS 3a/1a4 Ha CMECH, CILJIaBbl, KOHLEHTPALlUU;

pelaTh 3aJa4un Ha MPOLIEHTHI, B TOM YHCIIE, CJIOKHbIE IPOLEHTHI C 000CHOBaHUEM, UCIOJIb3Ys pa3Hble
CIIOCOOBI;

pelaTh JIOTMYECKUe 3a/1a4l pa3HbIMU CIIOCO0aMM, B TOM YHUCIIE, C ABYyMs OJOKaMH U ¢ TpeMs OJokaMu
IAHHBIX C IIOMOILBIO TAOJIHIL;

pelarh 3a7a4d 10 KOMOMHATOPUKE M TEOPUM BEPOSITHOCTEH HAa OCHOBE MCIIOJIb30BAHUS M3YyYEHHBIX
METO/I0B U 000CHOBBIBATh PEIICHHUE;

pelaTh HeCIO0XKHbIE 33]]a4l [0 MATEMaTUYECKOM CTaTHCTHUKE;

OBJIaJIETh OCHOBHBIMHU METOJAMM DELIEHUS CIOKETHBIX 3a/ad: apu(pMETHUECKHUl, airedpandyeckui,
nepe0op BapUAHTOB, I'€OMETPUYECKUN, TpaduyecKuil, MPUMEHSATh UX B HOBBIX II0 CPaBHEHHUIO C
W3Y4YEHHBIMU CUTYaIUSX.

B noeceonesnotl scuznu u npu usyuenuu opy2ux npeomemos:

BBIJIEJIATH IIPU PELICHUM 33]1a4 XAPAKTEPUCTUKU PACCMaTPUBAEMOM B 33J1a4e€ CUTYyallMd, OTJIIMYHBIE OT
peasibHbIX (T€, OT KOTOPBIX a0CTparupoBaIMUCh), KOHCTPYUPOBATh HOBBIE CUTYallMM C YYETOM ATHX
XApaKTEPHUCTHK, B YACTHOCTH, IIPY PEIICHHUH 3a7a4 Ha KOHIICHTPALUH, YYUTHIBATh IJIOTHOCTh BEILIECTBA;
peuiath ¥ KOHCTPYMPOBATh 33Ja4d Ha OCHOBE PACCMOTPEHHUS PEANBHBIX CUTyallMid, B KOTOPBIX HE
TpeOyeTcsi TOUHBIN BBIUMCIUTEIbHBIA PE3YIbTAT;

penaTh 3a/1a4u Ha JIBH)KEHHE TI0 PEKE, pacCMaTpUBasl pa3HbIe CUCTEMBI OTCUYETA.



3.7 Pe3yabTaTbl ycBoeHus pasjaesa «McTopusi MaTeMaTHKN»:

BrpInycKHUK HAY4YHTCS:
- OnuceiBaTh OTIENbHBIE BBIJAIOIINECS PE3YNIbTAThI, MOJYYEHHBIE B XOJI€ Pa3BUTHUsI MaTEMaTHKU Kak
HayKHU;
- 3HaTh IPUMEPBl MAaTEMAaTHYECKUX OTKPBITHMM M HX aBTOPOB, B CBSI3M C OTEYECTBEHHOM M BCEMUPHOU
HCTOPHEL;
- IIOHMMATh POJIb MATEMATUKHU B pa3BuTHu Poccum.

BbInyCKHUK MOJTYyYUT BO3MOKHOCTh HAYUYHThCS:
- XapaKTepI/I3OBaTI) BKJIaJl BBIJAKOMIUXCSA MAaTEMAaTHUKOB B paSBI/ITI/IC MAaTEMAaTUKU WU HWHbBIX HayLIHBIX
oOJjacrei;
- IIOHUMATb pOJ'H) MaTEMATHUKU B paBBI/ITI/II/I POCCI/II/I.

3.8 PesyabTaThbl ycBoeHHs pa3jaesia «MeToabl MATEeMATUKH:

BrpInycKHUK HAY4YHTCSH:
- Bp1bupaTh NoaX0AIINNA U3YUYEHHBIN METO JUIsl pellIeHUs U3YYE€HHBIX TUIIOB MaTEeMAaTUYECKUX 3a/1a4;
- IlpuBomuTe mHpuMEpsl MAaTEMaTHYECKUX 3aKOHOMEPHOCTENM B OKPYXAOIIEH JEHCTBUTEIBHOCTH U
IIPOU3BENCHUSX UCKYCCTBA.

BBINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUThCH:
- Hcnonp3ys n3ydeHHbIE METO/IBI, IPOBOJUTH JOKA3aTEIbCTBO, BBIIOJIHATH OIIPOBEPKEHHUE;
- BbIOMpaTh U3y4EHHbIE METO/IbI U UX KOMOMHAIUY JUIsl pEIIeHHs] MaTeMaTHYEeCKHUX 3a/1a4;
- HCIOJB30BaTh MAaTE€MaTHYECKHE 3HAHMS JUIsI OIMCAaHUsA 3aKOHOMEPHOCTEM B  OKpyXaromen
JNEUCTBUTEIBHOCTH U IIPOU3BEACHUSAX UCKYCCTBA;
- INPUMEHATH IPOCTEUIINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI IIpU
peuIeHnr MaTeMaTHYECKHX 3a/]1a4.

Coaep kanue y4eOHOro npeamera

7 KJacc

AJITEBPA
ToxnecTBeHHbIE IPe0OPa3oBaAHUA

UYuciaoBble M OyKBeHHble BbIpazkeHHsi: BpipakeHue ¢ mepeMEeHHOH. 3HAaueHUE BBIPAKECHHUS.
[ToncranoBka BeIpaKEHUN BMECTO IIEPEMEHHBIX.

Leable BbIpa:kenusi: CTeneHb C HaTypalbHBIM IIOKa3aTeneM U ee cBoiictBa. IIpeoOpazoBanus
BBIPAXKEHUH, COJIEPKAINUX CTEIIEHU C HATypaJIbHBIM IIOKA3aTEJIEM.

OpHouneH, MHorowieH. JleMcTBUsL ¢ OJHOWIEHAMM M MHOTouYJeHaMH (CJIOXKEHHE, BbIYUTaHUE,
yMHOKeHHe). DopMyIibl COKPAIIEHHOTO YMHOKEHHUS: pa3HOCTh KBAJpaTOB, KBaJPaT CyMMBbI U Pa3HOCTH.
PaznoxeHne MHOrowieHa Ha MHOXKMTEJIN: BbIHECEHHME OOIIEro MHOXHTENS 3a CKOOKH, epynnupoexa,
npumenenue Gopmyn COKpauweHHo2o0 yMHodceHus. 1Ipeobpazosanue GulpadiceHull, cooepucaumjux 3HaK
MOOYIIAL.

YpaBHe}mﬂ U HEPpaBCHCTBA

PaBencrBa: YucnoBoe paBeHcTBO. CBOMCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO ¢ mEpeMEHHOI.
YpaBuenus: [lonsitue ypaBHEHHUS U KOPHS YPaBHEHHSI.

JIuHeliHOe ypaBHeHMe M ero KOpHM: PernieHue JIMHEMHBIX ypaBHEHWH. Jluweunoe ypashenue c
napamempom. Koauuecmeo «Kopmueli JauHeluno20 ypasHeHus. Pewenue nuneunvix ypasuenuil ¢
napamempom. Pewienue nunetnvix ypasHeHull 6 yeaivlx Yuciax

Cucrembl ypaBHeHHWil: YpaBHeHHE C [JByMsl IMepeMeHHbIMH. JIMHelHOe ypaBHEHHE C JBYMs
NEepeMEeHHbIMU. [Ipsamas Kaxk epaghuueckas unmepnpemayus JUHEUHO20 YPAGHEHUsI C O8YMs
nepemeHHbIMU.

[lonatne cucrembl ypaBHeHUH. Pemienne cucrteMbl ypaBHEHUH. MeETObI PELIEHUS] CHCTEM JIMHEHHBIX
YpaBHEHUN C ABYMs NEPEMEHHBIMU: cpaghuueckuii mMemoo, Memoo CI0JHCeHUs, METOJ TOJCTaHOBKH.
Cucmembl TUHEUHBIX YPASHEHULL C NAPAMEMPOM.



D yHKUUHA

IHonusitue ¢QyHkunum: JlekapToBbl KOOpPAMHATHI HA INIOCKOCTH. POPMHUPOBAHME NPEICTABICHHUNA O
METanpeIMETHOM TMOHATUU  «KoopAuHaTe». CnocoObl 3aAaHud  (QYHKUMNA: aHAJTUTHYECKUH,
rpadpuueckuii, TabmuunHbli. ['padux ¢yaxnuu. Ilpumepsl QyHKUMN, MOJydaeMbIX B Ipoliecce
UCCIIEIOBAHUSl PAa3IMUYHBIX peallbHbIX IPOLIECCOB W pelleHus 3ajady. 3HaueHue (QYHKIMH B TOYKE.
CpoiicTBa (hyHKIMIL: 001acTh ONPEeNIeHUs], MHOXKECTBO 3HaUeHUM. KycouHo 3a0annbie ¢hyHKyuu.
JInneitnaa ¢ynkuus: CpoiictBa U rpaduk auHEHHOW (YHKIUH. YTIIOBOM KO3 UIMEHT NpsMOil.
Pacnonoxxenne rpaduka nuHEHHOW (GYHKIMA B 3aBUCUMOCTH OT €€ YIJIOBOro kodhduimeHTa u
cBOOOHOTO ujieHa. Haxoowcoenue koaghuyuenmos nunetiHot @OYHKYUU no 3A0AHHBIM VCIOBUIM.
npoxodicOeHue Npamoll uepes 06e MO4KU € 3A0AHHLIMU KOOPOUHAMAMYU, NPOXOACOEHUE NPAMOlU depe3
OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOII.

I'pagpuxu pynxuui. ' padux ¢pynxkyuu y = /x/

PenieHne TEKCTOBBIX 3aJa4

Cratn

3anaum Ha Bce apuMeTHYeckue JeiicTBUs: Perenne TeKCTOBBIX 3aa4 apu(PMETHIECKUM CITOCOOOM.
Hcnons3oBanne Tabmuil, cXeMm, 4epTEeXKEH, NPYrux CPEe/CTB MPEACTABICHHUS JAaHHBIX TMPH PEIICHUH
3a/1auH.

3agaum HA ABUKeHHE, Pa00Ty M MOKYNKHM: AHAIN3 BO3MOXKHBIX CHUTYallUi B3aUMHOTO PACTIONIOKECHHS
00BEKTOB MPHU UX JABUKEHUHU, COOTHOIICHHS 00BEMOB BHITIOJIHSIEMBIX PaOOT IIPH COBMECTHOM padoTe.
3agaum Ha 4YacTH, JA0JI4, NPOUEHThI: Perenne 3a1auy Ha HAXOXK/IEHWE YacTH YUCIIAa U YHCIIA 10 €Tro
yactu. Pemenune 3a1a4 Ha mpoueHThl U AoJid. [[puMeHnenne nponopuuii npyu peeHnu 3a1a4.
Jlornyeckue 3agauu: Penenue soruyeckux 3afad. Pewenue noecudeckux 3a0a4 ¢ nomousbto epaghos,
maobauy.

OcHOBHBIE MeTObI PpelleHUs] TEKCTOBBIX 3aau: apudMeTHuecKuil, anreOpamdeckuii, mepedop
BAapUaHTOB. [lepguunvie npedcmasneHusi o0 Opyeux Memooax peuilenus 3aday (2eomempuyecKue u
epaghuueckue memooni).

CTHKaA 1 Teopusl BCPOHTHOCTeﬁ

TabnuyHoe u rpaduyeckoe NPeACTaBICHUE JAaHHBIX, CTOJIOUAThle U KPYroBbI€ JAUArpaMMbl, Tpaduku,
IPUMEHEHHE AUarpaMM M rpauKoB JUIsl ONMCAHUS 3aBUCUMOCTEH pealbHbIX BEJIMYUH, U3BJICUCHUE
uHpopmauuu u3 Tabnui, auarpaMM M TpadukoB. OmnucareiabHble CTAaTUCTHYECKHE IOKa3aTelu
YHCJIOBBIX HAOOPOB: cpeiHee apuPMETHUECKOE, Meouana, HanboJblllee U HauMeHbIlee 3HaueHus. Mepa
pacceuBaHUs: pa3Max.

HUCTOPUA MATEMATHUKHU

8 kaac

Bosuuxnosenue mamemamuxu xax Hayku, smanel ee pazeumus. OcHo8Hble pazoenvl MamemMamuKu.
Buioarowuecs mamemamuxu u ux 6xnao é pazeumue HayKu.

beckoneunocmv mmoscecmea npocmuix yucen. Yucna u enuyunoi.

3apoocoenue anceopvt 6 Heopax apugpmemuru. An-Xopezmu. PoowcOenue OYKGEHHOU CUMBOIUKU.
Il.®epma, @. Buem, P. /lekapm Hcmoxu meopuu eeposimuocmell: cmpaxogoe 0elo, a3apmmubsie uspol.
1I. ©epma, b.I1lackans, A. Bepuynnu, A.H.Koamozeopos.

Om 3emnedenuss k eeomempuu. Illugacop u eco wxona. «Hauanay Eexmoa. JI Diinep,
H.U.Jlobauesckuu. Hcmopus namoeo nocmynama.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: J1.2unep. H U.Jlobauesckuii, 11.J1. Yeoviwes, C.
Kosanesckas, A.H.Koamozcopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp I, wxona mamemamuueckux u HA8U2AYKUX HAYK, pa3eumue
poccuitickoeo ¢hroma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B. Kenowiwu

C

AJITEBPA

Yuciaa

PanmoHnanabHbIe YHucIa

MHOeCTBO palMoHAIBHBIX urcel. CpaBHEHHE pallMOHATBHBIX uucen. [IeHCTBUS ¢ pallMOHATBLHBIMH
yucinamu. [lpeocmasnenue payuonaibHo20 Yucia 0ecimuitol 0poosio.



HppanuoHajibHble YHCIA

[Tonsatue uppannoHaasHOTO uncia. Pacrno3HaBanue uppanuoHaibHBIX Yucen. [Ipumepsl 1oka3aTenbCcTB
B anrebpe. MppainnoHanbHOCTH qrcaay2. [Ipumenenne B reomerpuu. CpasHeHue uppayuoHalIbHbIX
yucen. Mnoorcecmeo OeticmeumenbHblx Yucel.

Lesbie BbIpaKeHUs
Keaopammnuwiii mpexunen, paznoscenue k6aopamuo2o mpexyieHa Ha MHOMCUMEU.
JApoOHo-panmnoHaibHbIe BbIPasKeHUs

Crenenp ¢ menbIM TOKazareneMm. IIpeoOpa3oBaHue IpOOHO-TMHEWHBIX BBIPAKEHHM: CIIOKCHUE,
YMHOXEHHUE, JAeNeHue. Aneeopauueckas Opodwv. [lonycmumbvle 3HAYEHUS NePEMEHHbIX 6 OpPOOHO-
payuoHanvuwlx evipadicenusx. CoxpaweHue aneebpauveckux Opoobeu. Illpusedenue ancebpauyeckux
Opobeu k obwemy 3namenamento. [eiicmeus ¢ aneebpaudeckumu OpooOAMuU. CLOJCEHUe, BblYUMAHUE,
VMHOOJICeHUe, OelleHue, 8038e0eHle 8 CNeNneHb.

IIpeobpazosanue 8vipadceHull, COOEPHCAUUX 3HAK MOOYVIIA.

KBanpaTHbie kopHH

Apudmernueckuil KBaapaTHbIil KopeHb. [IpeoOpazoBaHue BbIpaXKEHHMH, COJEpXKAIIUX KBaJpaTHbIE
KOPHHU: YMHOXKEHUE, JEJICHNE, BBIHECEHNE MHOXKUTEIS U3-110]] 3HAKa KOPHS, 6HeCeHUue MHONCUMEN NOO
3HAK KOPHA.

KBanpaTHoe ypaBHeHMe M er0 KOPHH

KBanpartusie ypaBHenus. Hemosnbie kBaapaTHbIe ypaBHEHUS. JIMCKpUMHUHAHT KBAJIPaTHOTO YPAaBHEHUSI.
dopmyia KOpHEH KBaapaTHOro ypaBHEHUs. leopema Buema. Teopema, obpamuas meopeme Buema.
Pemenne xBanmpaTHBIX ypaBHEHUH: UCIIOIb30BaHUE (OPMYIBI JUISI HAXOXKICHUSI KOPHEH, epaghuueckuti
MemoO peuwieHusl, pa3iodceHue Ha MHONdCUmenu, noobop KopHel ¢ UCNONb308aHueM meopemovl Buema.
Konuuecmseo kopueui keéadpammozco ypaemweHus 8 3A6UCUMOCMU OM €20  OUCKPUMUHAHMA.
bukeadpamnvie ypasnenus. Ypaemenus, ceooumvie K auHeuHviM U KeaopamuviM. Keaopammuvie
VPasHeHus ¢ napamempom

HepaBencrBa

YucnoBsie HepaBeHCTBa. CBOMCTBA YUCIIOBBIX HEPABEHCTB. [IpoBepKa cripaBeUIMBOCTH HEPABEHCTB TIPH
3aJJaHHBIX 3HAYCHHUSX TICPEMCHHBIX.

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHCTBaA. OOiacms onpeodenieHus HepageHcmaa
(0obnacmv 0onycmumvix 3HA4eHUll NepemMerHOl).

Pemienue nuHeHBIX HEPABEHCTB.

Cucremsl HEPaABCHCTB

Cucrtembl HEpaBEHCTB C OJHOW TEepeMeHHOW. PemieHue cucrteM JHWHEWHBIX HEPABEHCTB C OJHOM
nepeMeHHo. M300pakeHre penieHusl CUCTEMbl HEPaBEHCTB Ha YHMCIOBOM MpsMOM. 3amuch pelieHus
CHUCTEMBI HEPABEHCTB.

D yHKUUHA
Oo0paTHast IPONOPUMOHAIBHOCTH
CpoiictBa (pyHKIUU Y = % ['unepOona.
I'pacpuku pynkyuir. ) pad}uk Qyuxyuu = Jx .
Penrenne TeKCTOBBIX 3a1a4

3agauu Ha Bce apudMeTnyeckne aeicTBUSA

Pemenne TexcToBBIX 3amad apudMeTHUECKHM crocoOoM. lMcmonb3oBaHue TaOIHIL, CXEM, YEPTExKeH,
APYTUuXx CpEeACTB MPEACTABIICHUA NJaHHBIX TP PCHICHUN 3aJa4u.

3agaum HA ABUKEHUE, padOTy U MOKYNKH

AHanus3 BO3MOKHEIX chyauMﬁ B3aMMHOI'0 pacCIiOJIOKCHUA O6L€KTOB IIpu UX IBHUKCHHUH, COOTHOIICHUA
00BEMOB BBITIOTHSIEMBIX PaOOT MTPU COBMECTHOM padoTe.

3agaumM HA YACTH, 10U, IPOIEHTHI



Pemenue 3aau Ha HaX0XkA€HUWE YaCTHU YUCIA U YHCIA MO €ro 4acTu. PelieHue 3a1ad Ha MPOLEHTHI U
noJia. [IppuMeHeHnne nponopuuii Npu pelmeHny 3a1ad.

Jlornuyeckue 3axa4umn

Pemenue nornyeckux 3anad. Peuwenue 102utieckux 3a0a4 ¢ NomMowwio epagos, mabauy.

OcCHOBHBIE METOJBI pEUIeHUsS TEKCTOBBIX 3adad: apudMeTUUYeCKHi, anrebpandeckuid, mepedop
BapUaHTOB. [lepguunvie npedcmasneHusi 0 Opyeux Memooax peuilenus 3aday (2eomempuyecKue u
epaghuueckue memooni).

CrarucTuka u TEOpUA BCPOHTHOCTeﬁ

CraTucruka

TabnuuyHoe u rpapuveckoe MpPeCTaBICHUE aHHBIX, CTOJOYAThle U KPYroBbIE AUArpaMMbl, Ipaduku,
[PUMEHEHHE AUarpaMM M rpauKoB JUIsl ONMCAHUS 3aBUCUMOCTEH pealbHbIX BEJIMYUH, U3BJICUECHUE
uHpopmauuu u3 Tabnui, auarpaMM U rpadukoB. OmnMcarenbHble CTAaTUCTHYECKHE IOKa3aTelu
YHICJIOBBIX HAa0OpOB: cpeaHee apudmernyeckoe, mMeouana, HauOOJbIIee M HAUMEHBIIEE 3HAYCHMSL.
Mepsl pacceuBaHus: pa3Max, OUCnepcus U CMmaHoapmuoe OmKIOHeHuUe.

CnydaiiHas N3MEHYMBOCTb. MI3MEHUMBOCTh ITPU U3MEPEHHUAX. Pewaiowue npasuna. 3aKoHomepHocmu 6
UBMEHYUBLIX BENTULUHAX.

HUCTOPUA MATEMATUKHN

Buioarowuecs mamemamuku u ux éxnao 6 passumue nayku. Yucna u onunvl ompesrkos. Payuonanvhole
yucna. Ilompebnocmv 6 uppayuonanvhwix uucnax. I[lxkona I[lugazopa. Poowcoenue Oykeennou
cumeonuxu. I1. @epma, @. Buem, P. /[ekapm.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpd.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1.2unep. H U .Jlobauesckuii, 11.J1. Yeoviwes, C.
Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp I, wixona mamemamuueckux u HA8U2AYKUX HAYK, pa3eumue
poccutickoeo ¢hroma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B.Kenoviu.

9 KJjacc

AJITEBPA

Ilpeocmasnenue o pasnocunbhocmu ypaeuenuti. Obnacmv onpeoenenus ypasHeHus (0baacmo
OONYCMUMbIX 3HAUECHUL NePEMEHHOTL).

J{poOHO-panoHaIbHbIE YPABHEHUSA

Pemenne nmpocreimmx qpoOHO-TMHEHHBIX YpaBHEHUN. Peuenue OpoOHO-payuoHaibHblX YPAGHEHUIL.
Memoowi pewenusi ypasHeHuii: Memoovl pagHOCUILHBIX NPeoOpa308aHull, Memoo 3aMeHbl NepemMeHHOl,
epaghuuecxuii memoo. Hcnonvzosanue c80Ucme hyHKYull npu peuieHuy ypasHeHu.

Tpocmeinuue uppayuonanvvle ypashenus 6U0a [ (xy = a » JrG)=Je(x)-

Vpasuenus suoa x" = a .Ypasnenus 6 yenvix uucnax.

HepaBencrBa

Ksaopamnoe nepasencmseo u eco pewenus. PeuieHue KeaopamHulX HepaBeHCME: UCHOIb308AHUE
ceolcme u epagura KeaopamuyHou QYHKyuu, mMemoo UHMep8anos. 3anuco peuileHus Keaopamuozo
HepaseHcmaa.

Pewenue yenvix u OpobHO-payuoHaIbHLIX HEPABEHCTNG MEMOOOM UHMEPBAILOS.

Cucremsl HEPaABCHCTB

CucremMbl HEpaBEHCTB C OJHOM IMepeMeHHOW. PemieHue cucteM KBaJApaTHBIX HEPABEHCTB C OJHOMN
nepeMeHHoH. M300pakeHre pelieHusi CUCTEMbl HEPaBEHCTB Ha YUCIIOBOM MpsAMOil. 3amuch pelieHus
CUCTEMBI HEPABEHCTB.

D yHKUUHA

IHousitue pyHKkuMu
JlexkapToBbI KOOPAMHATHI Ha INIOCKOCTH. POPMUPOBAHUE TPEACTABICHUNA O METAPEIMETHOM MOHSITHH
«koopauHatey. CrocoObl 3afaHusi (QYHKUMNA: aHAIWTUYECKUH, Trpaduyeckuil, Tabauunbiil. ['padux



¢byakmun. TlpuMepsl QYHKIHNA, IMOTy9aeMbIX B IIPOILECCE HCCIICIOBAHUS PA3IMUHBIX PEATBHBIX
MIPOIIECCOB U PEIICHHs 3a/1a4. 3HaueHue QyHKIuU B Touke. CBolicTBa (DyHKIMIA: 00JaCTh OTIPEICTICHU,
MHOJKECTBO 3HAUCHH, HYJIH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, YeMHOCMb/HEeYemHOCMb, TTPOMEKYTKH
BO3pacTaHusl W YObIBaHWs, HauOOJIbIIee M HaWMEHbIIee 3Ha4yeHuWs. lccienoBaHue (QyHKIMH IO €€
rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmuv gpynkyuu. Kycouno 3adannvle gpynkyuu.

Keaaparnunas pyHkuus

CpoiictBa u rpaduk kBagparuduHou QyHkuu (mapabona). [locmpoenue epaguxa keadpamuuHou
dyukyuu no mouxkam. Haxoxnenue HynIeH KBaaApaTUIHON (QYHKIIUH, MHOMCECMBA 3HAYEHUL,
NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMEIHCYMKOE MOHOMOHHOCTIU.

I'pagpuku ynxyuii. Ilpeobpazosanue cpaguxa @yukyuu y = f(x) 011 NOCMPOEHUs 2papuKros

Gynryuti 6u0a y = af (kx+b)+c -

ay=\/x—ay:{/;,y:|x|-

I'pachuxu pynkyuii y = a +
x+b

IMocienoBaTeIbHOCTH M MIPOTPECCHH

UucnoBass mocienoBaTeNIbHOCTh.  [IpyMeppl  YMCIOBBIX  IOCIENOBAaTENbHOCTEH. beckoHeuHble
MOCJIEI0BATENILHOCTU. ApudMeThyeckass IpOrpeccusi U €€ CBOWMCTBA. |'eoMeTpuyeckas MpoTrpeccusi.
Dopmyna odbue2o unena u CyMMul N NEPBBIX UEHO8 aPUPMEeMUuieckou U 2eoMempuyecKoli npocpeccuil.
Cxoosawasca 2zeomempuieckas npocpeccusi.

Pemienne TeKCTOBBIX 3aJa4

3agaum Ha Bce apuMeTHYECKHE el CTBUS

Pemenne TexcToBBIX 3amad apudMeTHUECKHM crocoOoM. lMcmonb3oBaHue TaOIHIL, CXEM, YEPTExKeH,
JIPYTUX CPEACTB MPEACTABICHUS JAHHBIX ITPH PEUICHUH 33/1a4H.

3agaum HA ABUKEHUE, padOTy U MOKYNKH

AHanu3 BO3MOXKHBIX CUTYAIlMil B3aHMHOTO PAcIoIOKEHUSI OOBEKTOB IIPH UX JBUKEHHUH, COOTHOIICHUS
00BEMOB BBITIOTHSIEMBIX PaOOT MTPU COBMECTHOM padoTe.

3agaum HA YACTH, 10U, POIEHTHI

Pemenne 3amad Ha HaXOXKIACHUE YACTH YMCIIA W YMCIA MO €ro 4acTh. Pemienue 3amaq Ha TMPOLEHTHI U
noJsid. [IppuMeHenne nponopuuii Npu pemeHny 3a1ay.

Jloruyeckue 3agaum

Pemenue nornyeckux 3anad. Peuwenue 102uteckux 3a0a4 ¢ NoMowwio epagos, mabauy.

OcHOBHBIE MeETObI pelleHUs] TEKCTOBBIX 3aaau: apudMeTHUecKuil, anreOpanveckuid, mepedop
BapUaHTOB. [lepguunvie npedcmasneHusi o Opyeux Memooax peuilenus 3aday (2eomempuyecKue u
epaghuuecxkue memooswi.

CrarucTuka u TEOPpUA BCPOHTHOCTeﬁ

CraTucruka

TabnuuyHoe u rpapuveckoe MpPeCTaBICHUE JaHHBIX, CTOJIOYAThle U KPYrOBbIE AUArpaMMbl, TpaduKku,
MPUMEHEHHE AUarpaMM U rpauKoB JUIsl ONMCAHUS 3aBUCUMOCTEN pealbHbIX BEJIWYUH, U3BJICUECHUE
uHpopmauuu u3 Tabnui, auarpaMM u TpadukoB. OmnucareiabHble CTAaTUCTHYECKHE IOKa3aTelu
YHCIIOBBIX HAabOpOB: cpeaHee apudmMeTrnyeckoe, meouauna, HaubOosblllee M HAaUMEHbIIEEe 3HAYCHMUSL.
Mepsl pacceuBaHus: pa3Max, OUCnepcus u CmaHoapmuoe OmKIOHeHue.

DJieMeHThbl KOMOMHATOPUKH

IIpasuno ymuooicenus, nepecmarnogxu, gaxmopuan uucina. Couemanus u yucio covemanuti. Popmyna
yucna couemanui. Tpeyzononux Ilackana. Onvimel ¢ OONLWUM — YUCIOM — PABHOBO3MOICHBIX
IeMeHmapublx cobvimuii. Buluucnenue eeposmuocmeti 6 onvblmax ¢ npuMeHeHnuem KOMOUHAMOPHLIX
dopmyn. Ucnvimanua bepnynnu. Ycnex u neyoaua. Beposmumocmu cobvimuii 6 cepuu ucnvlmaHutl
bepuynnu.

Cayuaiinble cOObITHUS

CnyyaiiHble ONBITHI (IKCHEPUMEHTHI), AJIEMEHTapHbIE ciy4yailHble coObITHS (HMcxonbl). BepostHOCTH
ayieMeHTapHbIX cOObITUH. CoObITHA B ClIydallHbIX JKCIEPUMEHTaX U OJIaronpusTCTBYIOIINE
JJIeMEHTapHble coObITUsA. BeposiTHocTH ciiydallHbIX cOOBITUH. OmNBITBI C  PaBHOBO3MOXHBIMU
3JIEMEHTapHbBIMU CcOObITUsIMU. Kilaccuueckue BepOSITHOCTHBIE ONBITHI C HCIOJIb30BAHUEM MOHET,



KyOukoB. [Ipedcmasnenue cobvimuii ¢ nomowpro ouazpamm inepa. IIpomusononodicnvie codovimus,
obveduHenue u nepeceuenue coovimui. Ilpasuno cnoocenus eeposmuocmeti. Cnyuaiinwiii 8b100p.
IIpeocmasnenue sxcnepumenma 6 sude depesa. Hesasucumvie cobvimus. Ymuodrcenue seposmuocmei
Hezasucumvlx  coovimuii. Ilociedosamenvuvie Hesagucumvie ucnvimanus. llpeacraBieHue o
HE3aBUCHMBIX COOBITUSX B KU3HU.

Cay4aiiHble BeJTHYHMHBI

3naxomemeo co CayuatHbIMU 8EIUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKDEMHBIX CAVYAUHBIX GENUYUH.
Pacnpedenenue eeposmnocmeii. Mamemamuueckoe oocudanue. Ceoucmea MamemMamuyecKoco
oorcuodanus. Ilonamue o 3axone Oomvwux uucen. Mzmepenue seposmuocmeu. lIpumenenue 3aKoHa
OOnbLWUX YUCen 8 COYUONO2UU, CMPAXOBAHUU, 8 30pPABOOXPAHEHUlU, obecneyenuu 6Oe30nacHoCmu
Hacenenus 8 Ype36blYatiHblX CUMYAYUsIX.

HUCTOPUA MATEMATUKHN

Buioarowuecs mamemamuxu u ux 6xnao 6 pazeumue HayKu.

Hcmopusa eonpoca o naxoocoenuu ¢hopmyn Kopuetl aneedpauyeckux ypasHeHuu cmeneuetl, 001buux
yemuipex. H. Tapmanwvs, {oc. Kapoano, HX. Abenw, 2.1 anya.

llossnenue memooa KoopouHam, NO380AANULE20 NEPesoOUMb 2eoMempuieckue 00beKmbvl Ha A3bIK
aneeopwl. Ilossnenue epaguxos Gynxyui. P. [exapm, II. Depma. Ilpumepvt paznuynvix cucmem
KOOpOUHam.

3aoaua Jleonapoo Ilusanckoeo (@ubonauuu) o kpoauxax, yucia Pudonayuu. 3adaua o waxmamuou
docke. CX00UMOCMb 2eoMemMpu4ecKoll npocpeccuul.

Ucmoxu meopuu eeposmuocmeti:. cmpaxosoe oeno, azapmuvie uepwvl. Il. @Pepma, b.Ilackanw, A.
bepuynnu, A.H.Konmozopos.

Ilocmpoenue npasunbhvlx MHO20Y201bHUK0G. Tpuccekyusa yena. Keaopamypa kpyea. Yoeoenue ryoa.
Hcmopusa uucna rr. I'eomempus u uckycemeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUIe20 MUPA.
Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Spamocgen u Apucmapx o pasmepax JIynul,
3emau u Connya. Paccmosanus om 3emau 0o Jlyner u Connya. Uzmepenue paccmosinus om 3emau 00
Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: J1.2unep. H.U.Jlobauesckuu, 11.J1. Yebviwes, C.
Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp I, wxona mamemamuueckux u HA8U2AYKUX HAYK, pa3gumue
poccutickoeo ¢hroma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B.Kenoviwu.

MecTo nIpeAMeTa B YYeOHOM IJIaHe

[Ipenmer oTHOCUTCS K 0Opa3oBaTenbHOM 061acTi «MaremMarrka U nHGOpMaTUKaY.

Ha ocBoenne mpeamera Ha 0a30BOM ypOBHE Ha ypOBHE OCHOBHOTO 0OImIero oOpa3oBaHUsI OTBEICHO
306 4., KOTOpBIEC pacHpeieTICHBI 10 TO1aM 00YYEHHS CISAYIONUM 00pa3oMm:

7 xnacc — 3 4. (anrebpa),

8 xiacc — 3 4. (anredpa),

9 knmacc — 3 4. (anredpa).



TeMaTHuecKoOe IMJIAHUPOBAHKE YYEOHOI0 MaTepuaJja

Kimacc Tema pasaciia KommuecTBO yacoB
7 Kiacc Brlpaxenus 5.
[IpeoOpazoBanue BhIpAKEHUIA 5 4.
YpaBHEHHUsI C 0JJTHOU IEPEMEHHON 7 4.
CraTUCTHYECKHUE XapaKTEPUCTUKU Sy
OYHKIMU U UX rpauKu Sy
Jluneitnas pyHkuus 6 u.
CreneHb U ee cBOMCTBA Su.
OpHOUJIEHbI 6 u.
CymMa 1 pa3HOCTh MHOTOWIEHOB 3 4.
[IpousBeneHne oilHOUIEHA U MHOTOYJIEHA 7 4.
[Ipoun3BeieHre MHOTOWICHOB 7 u.
KBazpar cymmBbl 1 KBajipaT pa3HOCTH 5.
Pa3nocth kBasipatoB. CymMMa U pa3HOCTh KyOOB 7 4.
[IpeobpazoBaHue 1ENIBIX BRIPAKEHUT 7 4.
JInHeliHbIe ypaBHEHMS C IBYMs IEPEMEHHBIMH M UX CUCTEMBI 5.
Pemrenne cucrem JIMHEMHBIX ypaBHEHUH 11 4.
[ToBTOpEHUE 6 u.
8 Kjacc PanmionanbHbpIe 1poOKM 1 UX CBOMCTBA 5.
CymMma u pa3HOCTb J1po0eit 8 u.
[IpousBeneHue u yactHoe podeit 11 4.
JlelicTBUTENbHBIC YKCIIa 2y,
Apudmernyueckuil KBaJipaTHbI KOPEHb 5.
CpoiicTBa apu(METUYECKOr0 KBaJPaTHOTO KOPHS 4 u.
IIpumeHeHne cBONCTB apu(METHYECKOr0 KBAJPAaTHOTO KOPHS 8 4.
KBanpaTHO€ ypaBHEHHME U €r0 KOPHU 11 4.
JpoOHbIe pallMOHAIBHBIE YPABHEHUS 10 4.
YucnoBsle HEPAaBEHCTBA M UX CBOMCTBA 9.
HepaBeHcTBa ¢ 0/1THOM IEPEMEHHON U UX CHCTEMBI 11 4.
CreneHs C 11eabIM II0KA3aTENEM U €€ CBOMCTBA 7 4.
DJIEMEHTHI CTATUCTUKU 44,
IloBTOpEHME 7 4.
9 kJacc DYHKIIMYU U UX CBOWCTBA 5.
KBagparsslii TpexuieH Sy
KBanparuunas ¢GyHKIms U ee rpagux 8 4.
Crenennas ¢yukuus. Kopenb n-it crenenu 4 u.
YpaBHEHHsI C OJJHOU IEPEMEHHON 8 4.
HepaBeHcTBa ¢ 0JTHON IEPEMEHHOU 6 u.
YpaBHEHHUsI C IByMsI IEPEMEHHBIMU U UX CHCTEMBI 12 4.
HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMH M UX CUCTEMBI Su.
Apudmernueckas nporpeccus 8 4.
['eomeTrpuueckas nporpeccus 7 4.
DneMeHTbl KOMOMHATOPUKH 9y
HavanbHble cBeIeHUS U3 TEOPUU BEPOSITHOCTEN 7 4.
IToBTOpEHUE 18 4.




