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Conepxanue:

1. Ilmanupyemble pe3ysbTaTbl OCBOCHHS YHEOHOTO MpEeaMETa, Kypca
2. Copnepxanue yueOHOro npeamera, Kypcea
3. Temarnueckoe IUIAaHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YAaCOB, OTBOJUMBIX Ha OCBOCHUE KaXkOU TEMBI

1. Ilnanupyembie pe3yJbTAThI OCBOCHUSA Y4eOHOI0 MpeaMera, Kypca
JIMYHOCTHBIE pe3yJbTaThl OCBOSHUS OCHOBHOUM 00pa30BaTEIHLHOM MPOTPAMMBI:

1. Poccuiickas rpaxigaHCKas HWIAEHTUYHOCTh (MATpUOTH3M, YBakeHHEe K OTedecTBy, K NpPOLUIOMY M HACTOSIIEMY
MHOTOHallMOHANBHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M jaoira mnepen PoauHoil, uaeHTUgUKanus ceds B KayecTBe
rpaxxaanuHa Poccun, cyObeKTHBHAs 3HAUMMOCTh HCIOJB30BAHMS PYCCKOTO sI3bIKa M SI3bIKOB HaponoB Poccun, oco3HaHue u
OIIYIIEHUE JTUYHOCTHOM CONMPUYACTHOCTH CyJbO€ poccuiickoro Hapopaa). Oco3HaHUE ITHUYECKOW MPUHAJICKHOCTH, 3HAHUE
HCTOPHH, sI3bIKa, KYJBTYPbl CBOETO HApoJa, CBOEro Kpas, OCHOB KYyJBTYPHOI'O Hacieaus HapoiaoB Poccum u denosedecTBa
(MIEHTUYHOCTH YENIOBEKA C POCCHMCKON MHOTOHAIIMOHAIBHON KYJIBTYPOM, COMPUYACTHOCTh MCTOPUU HAPOJOB M TOCYJIapCTB,
HaxXOJIMBIINXCS HA TEPPUTOPUHU COBPEMEHHOM Poccnn); mHTEpHOpU3aLys T'yMAaHUCTHYECKUX, AEMOKPATHYECKUX U TPAJULY OHHBIX
LIEHHOCTEH MHOTOHAIIMOHAIBHOIO poccuiickoro oodmectBa. OCO3HAHHOE, YBAKUTEIBHOE U JOOpOXKENaTeIbHOE OTHOIICHHE K
VCTOPHH, KYJIbTYpE, PEJIUTUH, TPAAULUAM, S3bIKaM, LIEHHOCTSAM Hapo1oB Poccun u Hapo0B Mupa.

2. '0OTOBHOCTH 1 CITOCOOHOCTH OOYYAIOIINXCS K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE MOTUBAIIMU K OOYYECHHIO U
MO3HAHUIO; FOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M NOCTPOCHHUIO JajbHEHIIeN WHIAMBUAYAIbHOM TPACKTOPHUU
oOpa3zoBaHusi Ha 0aze OPUEHTHUPOBKM B Mupe mnpodeccuid M Mpo(ecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTONYMBBIX
IT03HABATEIIbHBIX UHTEPECOB.

3. Pa3BuToe MOpajibHOE CO3HAHHE W KOMIETEHTHOCTh B PEIICHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO BBIOODPA,
(dhopMHUpOBaHNE HPABCTBEHHBIX YYBCTB U HDABCTBEHHOTO MOBEJEHUS, 0OCO3HAHHOTO U OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM
MOCTYNKaM (CIOCOOHOCTh K HPABCTBEHHOMY CaMOCOBEPILEHCTBOBAHHUIO; BEPOTEPIHUMOCTb, YBAXKUTEIHHOE OTHOIICHHE K
PEIUTHO3HBIM YYBCTBaM, B3IUISAaM JIFOAEH WIM UX OTCYTCTBHIO; 3HAHWE OCHOBHBIX HOPM MOpaJid, HPAaBCTBEHHBIX, AYyXOBHBIX



U/1€AJI0B, XPAaHUMBIX B KYJIbTYPHBIX TPaJIULUAX Hapo 0B Poccuy, rOTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY CaMOOTPAaHUUEHUIO
B IIOCTYIKAaX, IOBEJCHUH, PACTOYUTEIBHOM ITOTPEOUTENBCTBE; CHOPMUPOBAHHOCTD IPEACTABICHUNH 00 OCHOBaX CBETCKOM ATHKH,
KYJIbTYpbl TPAAULMOHHBIX PEIUTUN, UX POJM B Pa3BUTHUU KYyJbTYypbl M HUcTOpuu PoccuuM M 4yenoBeyecTBa, B CTAHOBJICHUU
IPaKJAHCKOIO OOIIECTBA U POCCUMCKON rOCY/IapCTBEHHOCTH; IIOHMMAaHHUE 3HAYEHUsI HPAaBCTBEHHOCTH, BEPBI M PEJINTUU B KU3HU
YyenoBeKka, ceMbu U 001ecTBa). CHopMuUpoBaHHOCTH OTBETCTBEHHOT'O OTHOIIEHUS K YUCHHIO; YBAXKUTEILHOTO OTHOIICHUS K TPYAY,
HAJIMYUE OTBITA YYACTHs B COIMAIBHO 3HAYMMOM TpyJae. Oco3HaHMe 3HAUEHUS CEMbU B )KM3HH YEJIOBEKa M OOIECTBA, MPUHATHE
[IEHHOCTU CEMEHHOMN KU3HH, YBAKUTEIHFHOE U 3a00TIMBOE OTHOIICHHUE K YJICHAM CBOCH CEMBH.

4. ChopMUPOBAHHOCTH IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
0OILIECTBEHHOM NIPAKTUKH, YUUTHIBAIOIIETO COLUATIBHOE, KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOIO00Opa3ue COBPEMEHHOIO MHpA.

5. Oco3HaHHOE, YBaXXUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOLIEHHE K JIPYIrOMYy YeJIOBEKY, €ro MHEHHUIO0, MUPOBO33PEHHUIO,
KYJBTYpE, SI3bIKY, BEpE, TPaXk1aHCKON MO3ULKU. ['0TOBHOCTH U CITIOCOOHOCTH BECTH JUAJIOT C IPYTMMH JIFOAbMHU U IOCTUTaTh B HEM
B3aMMOIIOHMMaHUs (MAeHTU(UKaKs ceOsl KaK MOJHONPABHOrO CyObeKTa OOLIEHMs, TOTOBHOCTh K KOHCTPYHPOBAaHUIO oOpa3a
napTHepa o JUanory, FTOTOBHOCTh K KOHCTPYHPOBaHUIO 00pa3a JOMyCTUMBIX CLIOCOO0B JUAJIOTa, FOTOBHOCTh K KOHCTPYHPOBAHUIO
npolecca Iuajaora Kak KOHBEHIIMOHUPOBAHUS MHTEPECOB, MPOLEAYP, TOTOBHOCTh U CIIOCOOHOCTh K BEJICHHUIO MEPETOBOPOB). 6.
OCBOEHHOCTh COLIMATIBHBIX HOPM, IPABUJI MOBEACHUS, poJiel U (OpM COLMAIbHON KU3HU B TPYIIAX U COOOIIECTBaX. YUacTHe B
IIKOJIBHOM CaMOYTIPaBJICHUM W OOIIECTBEHHON JKM3HM B Ipelesax BO3PACTHBIX KOMIETEHIMM € YYETOM pPETMOHAJIBHBIX,
ATHOKYJIbTYPHBIX, COLIMAJIBHBIX M SKOHOMUYECKHX OCOOEHHOCTEeH ((popMUpoBaHME TOTOBHOCTHM K Y4YacTHIO B IIpolecce
YHOPAOYEHHS COLUANBHBIX CBSI3€W M OTHOUIEHUH, B KOTOPBIE BKIFOYEHBI U KOTOPbIE (POPMUPYIOT CaMU yUalllHecs; BKIIOUYEHHOCTb
B HEMOCPEJICTBEHHOE IPaKJIaHCKOE y4acTHe, TOTOBHOCTh YYaCTBOBATh B JKU3HEACSATEIBHOCTU MOJPOCTKOBOTO OOIECTBEHHOIO
00beUHEHUS, TPOYKTUBHO B3aUMOICUCTBYIOIIETO C COLMANIBHON CPEAON U COMAIbHBIMU HHCTUTYTaMU; UJICHTU(DUKaALUs ce0s
B KayecTBE CyObEKTa COIMAIbHBIX MPeoOpa3oBaHUi, OCBOEHUE KOMIIETEHTHOCTEH B cepe OpraHu3aTOPCKOM AESITeIbHOCTH;
MHTEPUOpHU3ALIMS 1IEHHOCTEW CO3MJIaTEIbHOTO OTHOUIEHUS K OKpY)KAIOIIEH AeWCTBUTENBHOCTH, LIEHHOCTEH COIMAIbHOIO
TBOPYECTBA, LIEHHOCTH IMPOJYKTHBHOW OPraHM3alMyd COBMECTHOM JIESITEIIBHOCTH, CaMOPEAM3AlMU B TPYNIE U OpraHU3alNH,
LEHHOCTU «JIPYroro» Kak paBHONPABHOIO HapTHepa, (pOopMHUpOBaHHME KOMIIETCHLUH aHaINW3a, MPOCKTHUPOBAHMS, OpraHU3alluu
JESITeIbHOCTH, pedIeKCUU HW3MEHEHUH, CIIOCOOOB B3aMMOBBITOJHOIO COTPYAHHYECTBA, CIIOCOOOB peaan3allid COOCTBEHHOTO
JUJEPCKOro MOTEHIMANA).

7. CpopMHpOBaHHOCTH IEHHOCTH 3J0POBOT0 U OE30MACHOTO 00pa3a KU3HU; UHTEPUOPHU3ALS MPABUI UHIMBUYaJIbHOTO U
KOJUJIEKTUBHOTO 0€30MacCHOTO TOBEACHUS B UYPE3BbIUAMHBIX CUTYALUSX, YIPOXKAIOIIUX KU3HU M 3[0POBBIO JIIOJEH, MpPaBUI
MOBEJICHUS HA TPAHCIIOPTE U HA JOpOTrax.



8. Pa3BUTOCTh 3CTETHUECKOTO CO3HAHUS YePEe3 OCBOCHHUE XYI0’KECTBEHHOTO HACISAMS Hapo0B Poccuu 1 Mupa, TBOpUYECKOH
JCATEIBHOCTH ACTETHYECKOTO XapakTepa (CIIOCOOHOCTh TOHHMMATh XYJIOXKCCTBEHHBIC IPOM3BEICHUS, OTpa)alolIue pas3HbIC
STHOKYJIBTYPHBIC TPAIUIUN; CHOPMHPOBAHHOCTH OCHOB XYJIOXKECTBEHHOH KYJIbTYpbl OOYyYalOIMMXCS KaK YacTH WX OoOIen
JTyXOBHOM KYJIBTYPBI, KaK 0COOO0TO CTrIoco0a Mo3HaHUS KU3HU U CPEICTBA OPTAHU3AIIMN OOIICHMSI; ICTETHUECKOES, YMOIIMOHAIIEHO-
IIEHHOCTHOE BHJICHHE OKPY’KAIOIIETO MHPA; CIIOCOOHOCTh K AMOIIMOHAILHO-IIEHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPAKCHUIO H
OpHEHTAIINU B XYJ0’KECTBEHHOM M HPAaBCTBEHHOM TPOCTPAHCTBE KYJIbTYPhI; YBAKEHUE K UCTOPUU KYJIbTYPhI cBoero OTedecTna,
BBIPOKEHHOW B TOM YHCJI€ B IOHUMAaHUU KPACOTHl YEJIOBEKA; MOTPEOHOCTh B OOIIEHUHN C XYI0KECTBEHHBIMHU TIPOU3BEACHUSIMH,
c(hOPMHUPOBAHHOCTh AKTHBHOTO OTHOIICHUS K TPATUIUSAM XyIO0KECTBEHHON KYJIbTYPhl KaK CMBICIOBOM, JCTETUYECKOH U
JUYHOCTHO-3HAUYNMOU IICHHOCTH ).

9. ChopMUPOBAaHHOCTL OCHOB JKOJIOTMYECKON KYJIBTYpPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO
MBIIIUJICHUS, HAJIMYHUE OIBITa KOJOTHYECKH OPHEHTHPOBAHHON pe(]IIeKCHBHO-OLICHOUYHOW M MNPAKTHUUYECKON IeATeIbHOCTH B
YKU3HEHHBIX CUTYaIlUsIX (TOTOBHOCTD K UCCIIEAOBAHUIO MMPUPOJIBI, K 3aHATHSAM CEITbCKOXO035HCTBEHHBIM TPYI0OM, K XY10KECTBEHHO-
ACTETUYECKOMY OTPaKEHUIO IIPUPOJIBI, K 3aHATUSIM TYPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIIECTBICHUIO MPUPOI0OXPAHHOMN
JESATEIILHOCTH).

MertanpeamerHsie pe3y/bTaThl 0cBoeHust OOII

MeTtanpeameTHbie pe3yabTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOUIMMUCS MEXKIPEAMETHBIE TOHITHS W yHHUBEpPCATbHbBIC
yueOHbIe AeHCTBUS (PETYIATUBHBIE, TO3HABATEIbHBIE, KOMMYHHKAaTHBHBIC).

Me:knpeaMeTHbie OHATHS
VYcnosuem (GopMHUPOBaHUS MEXKIPEIMETHBIX MOHATUN, TAKUX, KaK CUCTEMA, (aKT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaJIN3, CUHTE3
ABJISIETCS OBJIAJIEHE 00YYAIOIMMHUCSI OCHOBAMHU YUTATENbCKON KOMIIETEHUIMU, TPUOOPETEHNE HABBIKOB Padb0ThI ¢ MH(pOpMALIHUEH,
y4acTHe B MPOEKTHOM JIeATEebHOCTH. B OCHOBHOM LIKOJE Ha BCeX MpeaMerax Oyner nmpoaobkeHa padota mo GopMHUpPOBAHUIO U
Pa3BUTHIO OCHOB YMTATENbCKOM KommeTeHuuu. OOydaromuecs OBIAJACIOT YTEHHEM KaK CPEJICTBOM OCYILECTBICHHUS CBOMX
JaJIbHEHIINX TJIAHOB: MPOJOJDKEHUS 00pa3oBaHUS M caMOOOpPa30BaHMs, OCO3HAHHOIO IJIAHUPOBAHUS CBOETO aKTyaJIbHOTO U
MEPCIIEKTUBHOIO KPyra YTeHHsI, B TOM YHCJIe JOCYTOBOT0, MOATOTOBKU K TPYIOBOM 1 COLMATBHOMN IEATEIBHOCTH. Y BBITYCKHUKOB
Oynet chopmupoBaHa TOTPEOHOCTH B CHCTEMATHUYECKOM YTEHHUH KaK CPEICTBE TO3HAHUS MUPA U c€0s1 B ITOM MHUPE, TAPMOHHU3AITUN
OTHOIIIEHUH YeJIoBeKa M 00I1eCTBa, CO3/1aHuU 00pa3a «IOTPEOHOro Oy TyIIeroy.



ITpu n3yueHun yueOHbIX IPEAMETOB 00yUaIOIIHNECS YCOBEPIIEHCTBYIOT IPUOOPETEHHBIE HAa [IEPBOM YPOBHE HAaBBIKH PaOOTHI
¢ nH(opmanuuen 1 MONoJaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPEOOPa30BbIBATh U MHTEPIIPETUPOBATH COJIEPIKALIYIOCS B
HUX MH(OpPMaLIMIO, B TOM YHCIIE:

* CHCTEMaTU3UPOBATh, COTIOCTABIIATh, aHAIM3UPOBATh, 0000IIATh U UHTEPIPETUPOBATh MH(POPMAIUIO, COAEPIKAILYIOCS B
TOTOBBIX HHPOPMAIIMOHHBIX O0BEKTAX;

* BBIICNIATD IJIaBHYIO U M30BITOYHYIO HH(POPMAIUIO, BBHITIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIICICHHBIX (DAKTOB, MBICIICH;
MPE/ICTaBIATh HH(POPMALIMIO B CKATOW CIIOBECHOU (opme (B BHUE MIIaHA WJIM TE3UMCOB) M B HATJISTHO-CUMBOJIMYECKON (opMme (B
BU/JIE TaOMIHII, TpaUIECKUX CXEM M JUarpamm, KapT NOHATUN — KOHIENTYaIbHBIX TUArpaMM, OMOPHBIX KOHCTIEKTOB);

* 3aII0JIHATH U JOMOJIHATH TAOJIUILIBI, CXEMBI, THArPAMMBbI, TEKCTHI.

B xone m3yueHus Bcex y4eOHBIX MpPEIMETOB, OOyyarouiuecs MpUOOPETYT OMBIT MPOECKTHOM AESITENbHOCTH Kak 0CcOoO0M
(bopMbl yueOHOI paboThl, CIIOCOOCTBYIOIIEH BOCITUTAHUIO CAMOCTOSTEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, OBBIILICHUIO
MOTHBAllMM M 3(PPEKTUBHOCTH yUeOHON NEeATEIbHOCTH; B XOJ€ pealM3alMl HCXOJHOIO 3ambIcia Ha IPAKTHUYECKOM YpOBHE
OBJIAJICIOT YMEHHEM BBIOMpATh a/IeKBaTHBIC CTOSILEH 3aJaye CpeliCcTBa, MPUHUMATh PEUICHHs, B TOM 4YMCIE U B CUTyalUsX
HeomnpeaeaeHHocTH. OHU OJTyyaT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTH K pa3pab0TKe HECKOJIBKUX BApUAHTOB PELICHUM, K IOUCKY
HECTaH/IapPTHBIX PEIICHUMN, TOUCKY U OCYIIECTBICHUIO Hau00JIee PUEMIIEMOTO PEILICHUSI.

[lepeueHp KIIOYEBBIX MEXIPEIMETHBIX TOHATUN ONpENeNseTcd B XOAE pa3padOTKU OCHOBHOM 00pa3oBaTENIbHOM
MporpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHusi 00pa30BaTeIbHONW OpraHU3alydyd B 3aBUCHMOCTH OT MaTEPHAIbHO-TEXHUYECKOTO
OCHAILIEHHUS], KaJIPOBOT0 MOTEHIINAJIA, UCIIOJIb3YEMBIX METOJIOB pabOThI U 00Pa30BATENbHBIX TEXHOJIOTHM.

B cootBerctBun ®PI'OC OOOQO BpIIENAOTCS TpU TPYIIbl YHUBEPCATBHBIX Y4EOHBIX JEUCTBHM: pEryJISATUBHbBIE,
MO3HABaTeJIbHbIE, KOMMYHUKATHBHbIE.

PeryasituBubie YY /|

1. YMeHHe camMOCTOSATEIBHO ONpEAENsATh LEeAM OOy4YeHHs, CTaBUThb M (OPMYJIUPOBATH HOBBIE 3aJaul B ydeOe H
M03HABATEJBbHOM 1€ATEIbHOCTH, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH MO3HABATENBHON JesATeIbHOCTH. O0yJaromuiics: CMOXKET:

® aHAJIM3UPOBATH CYIIECTBYIOILIUE U IJIAHUPOBATH OyAyIIHe 00pa3oBaTeIbHbIC PE3yIbTAThI;
UIEeHTU(UIIUPOBATH COOCTBEHHBIE TTPOOIEMBI U OTIPEIEIIATh TJIABHYIO TPOOIIEMY;

BBIIBUTATh BEPCUM pEUICHUS TPOOIeMbl, (POPMYIUPOBATH TMIIOTE3bI, MPEIBOCXUINATH KOHEUHBIN pe3yibTarT;
CTaBUTH LIEJIb ACSITEIILHOCTH HA OCHOBE ONPEIENIEHHOM MPOo0JIeMbl U CYIIECTBYIOLIUX BO3MOKHOCTEH;
(GopMynupoBaTh yueOHbIE 3a]]aUl KaK IIark JOCTUKEHUS MOCTaBICHHOM 1IeNU 1eITEeIbHOCTH;



e 00OCHOBBIBATh LIEJIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHUIKAMM Ha LIEHHOCTH, YKa3blBasg U OOOCHOBBIBASI JIOTHUECKYIO
ITOCJIEA0BATEIBLHOCTD IATOB.

2. VYMeHHe caMOCTOSITENBHO IJIAHUPOBATh ITyTH JOCTUKEHUS LIEJIEH, B TOM YHCJIE albTEPHATUBHBIE, OCO3HAHHO BHIOMPATH
HanOosee 2 (PeKTUBHBIE CIOCOOBI PEIICHHS YU4eOHBIX U TTO3HABATEIBHBIX 3a/1a4. OOyJaronuiicss CMOXKET:

® OMpeAesaTh He0OXOUMbIE EHCTBUE(S) B COOTBETCTBUU C YU€OHOM M MO3HABATEIHHON 3a/1a4€il M COCTaBIATH AJITOPUTM
UX BBIIIOJIHEHUS;

e 00OCHOBBIBATh U OCYIIECTBIIATH BBIOOp HanOoiee 3PPEKTUBHBIX CLIOCOOOB peLIeHMsI yUeOHBIX U IO3HABATENIbHBIX 3a/1a4;

® OINpeAeNsATh/HaXOAUTh, B TOM UHCJIE W3 MPEIJIOKEHHBIX BapUaHTOB, YCJIOBHUS JJs BBINOJIHEHHUS Y4YEOHOH W
MMO3HABaTEILHOM 3a/1a4H;

® BBICTPAUBaTh KU3HEHHBIE IUIAHBI HA KPATKOCPOUHOE OynyIiee (3asBIIATh 1EJI€BbIE OPUEHTUPDI, CTABUTH a/ICKBATHBIE UM
3aJlauM U IpejiaraTh AeUCTBUS, yKa3bIBas 1 0OOCHOBBIBAs IOTHYECKYIO MOCIIEI0BATEIbHOCTD 11AroB);

e BbIOMpPATh U3 MIPEIJIOKEHHBIX BAPUAHTOB M CAMOCTOSITENILHO UCKaTh CPEICTBA/PECYPCHI AJIs pEIICHUS 3a4a4u/JOCTUKEHUS
LEIIN;

® COCTaBJIATH IUIaH pelIeHUs MpoOaeMbl (BBIIIOJIHEHUS IPOEKTa, IPOBEACHUSI UCCIIEI0BAaHUS);

® ONpENENATh MOTEHIMATbHBIE 3aTPYAHEHUS MIPU PEIICHUH YUYEOHON 1 MO3HABATENbHOM 33/1a4M U HAXOJUTh CPEACTBA JJIS
UX YCTpaHEHUS;

® OMNUCHIBATh CBOW OMBIT, OOPMIISAS €ro Ui Nepeiayyl IPYTUM JIIOISM B BUJI€ TEXHOJIOIMH PEIICHUS TPAKTUUECKHUX 3aj1a4
OIPENIEIIEHHOTO KJIacca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOU JIEVCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTAMHU, OCYIIECTBISATh KOHTPOJIb CBOEH AEATEIBHOCTHU B
Mpolecce JOCTHMKEHHUS PE3yNbTaTa, ONPEAENATh CHOCOObl NEWCTBHM B paMKax MPEAJIOKEHHBIX YCIOBHM M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JIEUCTBHSI B COOTBETCTBUHM C MU3MEHSIONIEH A cuTyaruel. O0yJaromuics CMOXKET:

® OIpPENEHATh COBMECTHO C IIEJaroroM U CBEPCTHUKAMU KPUTEPUU TIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OLIEHKH CBOEH
y4eOHOM JeSATEIHHOCTH;

® CHCTEeMAaTU3HPOBaTh (B TOM YHUCIIE€ BBIOMPATH MPUOPUTETHBIC) KPUTEPUU TUIAHUPYEMBIX PE3yJIbTaTOB U OLIEHKH CBOEH
NEATEIIbHOCTH;

e OTOMpATh MHCTPYMEHTHI JJI OLICHUBAHUSI CBOEU NESITENIbHOCTH, OCYLIECTBISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH B
paMKax MpeasioKeHHbIX YCIOBUHN U TpeOOBaHUM;



® OIICHUBATH CBOIO JIEATEIbHOCTh, ApPTYMEHTUPYS IPUUUHBI IOCTUKEHUS WM OTCYTCTBUS IJIAHUPYEMOI'O PE3yibTaTa;

® HAXOAWTh JOCTAaTOYHBIE CPEACTBA IS BBHIMOJHEHHS y4EOHBIX NEHCTBUI B M3MEHSIONICHCS CUTyallMM W/WIH TpU
OTCYTCTBUH IIJITAHUPYEMOT'O PE3YJIbTATA;

e paboTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO ACSITEILHOCTh HA OCHOBE aHaJIN3a U3MEHEHUI CUTyaluu
JUTSI TIOJTyYEHUS 3alUIaHUPOBAHHBIX XapaKTEPUCTUK MPOTYKTa/pe3ybTara;

® YCTAHABJIMBATH CBS3b MEXAY MOJYUYEHHBIMHU XapaKTEPUCTUKAMU MIPOYKTa U XapaKTePUCTUKAMHU Tpoliecca AesITeIbHOCTH
Y 110 3aBEPUICHUU JESITEIBHOCTHU MpeiaraTh I3MEHEHHE XapaKTEPUCTHUK MpoLiecca sl MOJIYYeHHS YIyYIIEHHbBIX XapaKTEPUCTUK
MPOYKTA;

® CBEpATH CBOU JACHCTBUSA C LUENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKH CAMOCTOSITENBHO.

4. YMeHHe OIIEHMBAaTh NPABWIBHOCTb BBINOJHEHUS Y4e€OHON 3ahaud, COOCTBEHHbIE BO3MOXXHOCTU €€ pElICHUS.
OO0y4aronuicst CMOXKET:

® OIpeAeATh KPUTEPUU NPABUIBHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHUS yUeOHOU 3a1auH;

® aHAJIU3UPOBATh U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOLIEIO MHCTPYMEHTAPUS /JIsl BBINOJIHEHUS y4eOHOU 3a/1auH;

e CBOOOJIHO MOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH U CAMOOLIEHKH, HCXO/S U3 LUEIU U UMEIOLUXCS CPEJICTB,
pasyinyasi pe3yJbTaT U CoCOObI ICHCTBUIA;

® OIICHMBATh MPOAYKT CBOEH JEATENBHOCTH IO 3aJaHHBIM W/WIM CAMOCTOSITENBHO ONPENENIEHHBIM KPUTEPUSIM B
COOTBETCTBHH C LIEJIBIO I€ATEIBHOCTH;

e 00OCHOBBIBaTh JIOCTHIKUMOCTb LI€TH BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHUX PECYpCOB U
JOCTYTHBIX BHEITHUX PECYPCOB;

e (hUKCUPOBATHh M AHAJIM3UPOBATH JTUHAMUKY COOCTBEHHBIX 00pPa30BATENbHBIX PE3YIbTATOB.

5. BrageHue ocHOBaMU CaMOKOHTPOJISl, CAMOOLEHKH, NPHUHATHS PEHIEHU U OCYIECTBIIEHUS OCO3HAHHOIO BhIOOpa B
y4eOHOM U o3HaBaTeabHON. OOYyJarONIUIICS CMOXKET:

e HaOMIOJaTh M aHAJIM3UPOBATHh COOCTBEHHYIO Y4YEOHYI0 W IO3HABATEIbHYIO JAEATEIbHOCTh M JEATEIbHOCTh JPYTHX
oOyuJaromuxcst B polecce B3auMOIPOBEPKU;

® COOTHOCUTH peajbHble M IUJIAHHUPYEMbIE€ pe3yNbTaThl WHIUBUAYATbHOW 0Opa30BaTEIbHOW MAESITEIBHOCTH M JeNaTh
BBIBO/IBI;

® [IPUHUMATH PEIICHUE B YUEOHON CUTYaIIMU U HECTH 32 HETO OTBETCTBEHHOCTb;

® CaMOCTOSITENIbHO ONPENENSITh MPUUMHBI CBOETO yCIeXa WIM Heycllexa M HaXOAWUTh CHOCOOBI BBIXOJA M3 CUTYallUU



HEeycIexa;

® PETPOCHEKTUBHO OMPENEIATh, KaKUe IEUCTBUS MO PEIICHUIO Y4eOHOM 3a/1auMl WM TTapaMeTphl 3TUX JIEUCTBUI IPUBEIH K
MOJTYYCHUIO UMEIOIIETOCS MPOAYKTa YI4eOHOM NeATeTbHOCTH,

® JIEMOHCTPUPOBATH MPUEMBI PETYJIAIHNH ICUXO0(PU3HOTOTHIECKUX/ IMOIIMOHATBLHBIX COCTOSIHAN JUTSI TOCTIOKEHHS d(PdekTa
yCHOKOeHHs (YCTpaHEeHHsI SMOIIMOHAIbHON HANPSKEHHOCTH), 3 (dekxTa BoccTaHoBIeHU (0CTa0IeHus TPOSBICHUN YTOMIICHHUS),
s dekTa akTUBU3AIMH (TIOBBIIICHUS TICUX0(MU3UO0JIOTHIECKON PEAKTUBHOCTH).

ITo3naBarteabHbie YY ]|

6. YMeHue onpenensaTh MOHATHS, CO3/1aBaTh 0000IICHMS], yCTAaHABIUBATh aHAJIOTUH, KJIacCU(PUIIUPOBATh, CAMOCTOSI TEIHHO
BBIOMPATh OCHOBAHUS M KPUTEPHUH I KIacCU(PUKAIIMKU, YCTAHABIUBATh MIPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccykJieHrue, yMo3aKkiatoueHue (MHAYKTUBHOE, IEyKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BIBOABI. O0yYaromuics CMOXKET:

¢ 1100UpaTh CJIOBA, COMOTYMHEHHBIE KIIFOYEBOMY CJIOBY, OTPEIEISIONINE €ro MPU3HAKU U CBOWCTBA,

® BBICTPAMBATh JOTHYECKYIO IIEMTOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJIOBA U COTIOTYMHEHHBIX €MY CIIOB;

® BBIJICISATH OOIIMM MPU3HAK ABYX MM HECKOJIBKUX MPEIMETOB WIH SIBICHUN U OOBSICHATH UX CXOJICTBO;

® 00BEIUHATH TPEAMETHl M SBJICHHUS B TPYNIBI MO OMPEAEICHHBIM IPU3HAKAM, CPaBHUBATh, KJIACCU(DUIIMPOBATH U
000011aTh (DaKThI U SBJICHHUS;

® BBIJICIITH SABJICHUE M3 OOIIETO psAaa IPYTUX SBICHUMH;

® ONpenensaTh OOCTOSATENHCTBA, KOTOPBIC TMPEAINICCTBOBAIM BO3HHUKHOBEHUIO CBSI3M MEXKIY SBJICHHSIMH, H3 JTHX
00CTOSITENIBCTB BBIACISTH OMPEICIISIONINE, CIOCOOHBIE ObITh MPUYMHOW TAHHOTO SIBJICHUS, BBISBISTH MPUYUHBI U CIEIACTBUS
SIBJICHUM;

® CTPOUTH PACCYXKACHHUE OT OOIMMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBIIGHUSAM W OT YACTHBIX SBJICHUN K OOIIHUM
3aKOHOMEPHOCTSIM;

® CTPOWTH PACCyKJICHHNE HA OCHOBE CPAaBHECHHMSI MPEIMETOB U SBJICHUH, BBIICTISAS TIPH 3TOM OOIIHE IPU3HAKH,

® y3JIaraTh MOJYYCHHYIO HHPOPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE periacMou 3a1a4u;

® CaMOCTOSITEJIbHO YKa3bIBaTh HAa WH(MOPMAIINIO, HYKIAIONIYIOCS B IPOBEPKE, IPEAIaraTh ¥ MPUMEHSThH CIIOCO0 MPOBEPKHU
JI0OCTOBEPHOCTH MH(POPMAIIHH;

e BepOaNMM30BaTh IMOIMOHAILHOE BIICYATIICHNE, OKA3aHHOE HA HEr0 HCTOYHHKOM;

® OOBSCHATH SIBJICHHS, MPOIIECCHI, CBSA3M W OTHOIICHHMSI, BBISBIIICMBIC B XOJI€ IMO3HABATEILHON M HMCCIICIOBATEIHCKON
NesATeNbHOCTH (MIPUBOJAUTH OOBSICHEHHWE C W3MEHEHHEM (OpMBI TPEACTABICHHS; OOBSCHATH, NETATU3UPYsS WIH 0000IIas;



OOBSICHATH C 33JAHHON TOYKU 3pEHUs);

® BBIABJISATH U HA3bIBaTh IPUYUHBI COOBITHS, SIBJICHUS, B TOM 4YMCJE BO3MOXKHbIE / HanboJjiee BEPOSTHBIE IMPUYUHBL,
BO3MO>KHBIE TIOCJIE/ICTBUS 33 JaHHON MPUUUHBI, CAMOCTOSITEIbHO OCYIIECTBIISISI MPUIMHHO-CIIEICTBEHHBINA aHAIIN3;

e JenaTh BBIBOJ HA OCHOBE KPUTHUYECKOrO aHalIM3a pa3HbIX TOYEK 3pEHUs, MOATBEPKIAThb BHIBOJ COOCTBEHHOM
apryMeHTalued WK CaMOCTOSITENIbHO MOTYy4EHHBIMU JTAHHBIMH.

7. YMeHue co3/aBaTh, MPUMEHITh U MPEOOPa30BbIBATh 3HAKK U CUMBOJIBI, MOJIEIM U CXEMBbI I PEUICHUs] YUYEOHBIX U
NO3HaBaTeNbHBIX 3a7a4. OOyJaromuics CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEAMET U/WUJIH SIBJICHUE;

® OMpEACNATh JOTHYECKHE CBSI3M MEXIY MpEAMETaMU W/WUIU SBICHHUSAMH, 0003HAdaTh JaHHBIC JIOTUYECKHE CBSI3H C
MOMOIIBIO 3HAKOB B CXEME;

® CO03[aBaTh aOCTPAKTHBIN WM pealibHbIN 00pa3 MpeAMeTa U/WIIH SABJICHHUS;

® CTPOHUTb MOJEJIb/CXEMY Ha OCHOBE YCJIOBUI 3a/1a4Ml U/UJIU CIIOCO0a €€ pelIeHNUs;

e C03/1aBaTh BepOaJbHBIEC, BEUIECTBEHHbIE U MH()OPMALMOHHBIE MOJEIH C BBIJIEICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK
00BEKTa /ISl OTIPECTICHHs cTIoco0a pelIeHHs 3aa9i B COOTBETCTBUH C CUTYallUEeH;

® TIpeoOpa3OBHIBATH MOJIEINH C IIEIIBIO BBISIBICHUS OOIIMX 3aKOHOB, ONPEICIISIONINX JaHHYIO MPEIMETHYIO 00acTh;

® TIEPEBOAUTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) WH(popManuio u3 Tpadudeckoro uiud (opMaIn30BaHHOTO
(CUMBOJIHOT'0) MPEJICTABJIICHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, JITOPUTM JIEHCTBUS, UCIPABIATH WJIM BOCCTAHABIMBAaTh HEU3BECTHBI paHee aJrOpUTM Ha OCHOBE
MMEIOIIET0Cs 3HaHUs 00 00BbEKTE, K KOTOPOMY MPUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0KA3aTEIHCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHAIM3UPOBATH/PEPIICKCUPOBATH OMBIT Pa3paOOTKHU U peasin3alui y4eOHOro MPOEKTa, UCCIAEAOBAHUS (TEOPETUUECKOTO,
SMIUPUYECKOT0) Ha OCHOBE MPEIOKEHHON MPOOJIEMHON CUTyallMH, MOCTABICHHON 1eJIM /WM 33JaHHBIX KPUTEPUEB OLIEHKU
NPOAYKTa/pe3ynbTara.

8. CwmpicnoBoe ureHne. OOyyJaromuics CMOXKeET:

® HaXOAMTh B TEKCTE TpeOyeMyto HHGOpMaInio (B COOTBETCTBUH C LEISIMHU CBOEH JEITEIBHOCTH);

® OpPHEHTHPOBATHCS B COJACPIKAHUH TEKCTA, TOHUMATD [IETOCTHBIA CMBICT TEKCTa, CTPYKTYPUPOBATh TEKCT;

® yCTaHABIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBJICHH, TTPOIIECCOB;

® DPE3IOMUPOBATH ITIABHYIO HJICI0 TEKCTA;



e 1peoOpa3oBbIBATh TEKCT, «IEPEBOJSH» €ro B JAPYIYH0 MOJAIbHOCTh, MHTEPIPETUPOBATh TEKCT (XYI0KECTBEHHBIN U
HEXYJ0XKECTBEHHBIN — yUeOHBIH, HAyYHO-TTOMYJISIPHBIN, HH)OPMALIMOHHBIN, TEKCT non-fiction);
® KPUTHUYECKH OIEHUBATH COACpKaHne U (OpMYy TEKCTA.
9. @®opmupoBaHME H PpPA3BUTHE HKOJOTMYECKOTO MBIIUIEHUS, YMEHHE IPUMEHATh €ro0 B I[O3HABATEIbHOM,
KOMMYHUKATUBHOM, COI[MANILHON MPaKTUKE U MPpodecCuoHaNbHONU opreHTanu. O0y4daromuiicss CMOXKET:
® OIpPENENIATh CBOE OTHOIIEHUE K PUPOIHOMN CPEJIE;
aHAIM3UPOBATh BIUSHUE IKOJIOTMUYECKUX (PAKTOPOB Ha cpely OOUTAHUS KUBBIX OPTaHU3MOB;
MPOBOJIUTH TPUYMHHBIN U BEPOSITHOCTHBIA AHATU3 YKOJOTUYECKUX CUTYALIHM;
MIPOTHO3UPOBATh U3MEHEHHUS CUTYyaIluU MIPU CMEHE JIEUCTBUSA OJHOTO (DaKkTOopa Ha ACHCTBUE IPYyroro GpakTopa;
pacIpoCTPAHATH YKOJOTUYECKUE 3HAHUS M yUaCTBOBATH B IIPAKTUYECKUX JEJax 10 3alIUTE OKPYKAIOLIEH CpEbl;
® BBIPAXaTh CBOE OTHOIIIEHUE K MPUPOJIC Yepe3 PUCYHKU, COUMHEHHUSI, MOJIEIH, IPOCKTHBIE PaOOTHI.
10. Pa3BuTe MOTHMBAIMU K OBJIAJCHHUIO KYyJIbTYPON aKTHUBHOI'O MCIOJIb30BAHUS CJIOBAPEU W IPYTUX MOUCKOBBIX CHUCTEM.
OOGy4aronuicst CMOXeT:
® OIpeaensaTh HEOOXOIMMbIE KIIFOUEBbIE TOMCKOBBIEC CJIOBA U 3aIIPOCHI;
® OCYIIECTBIATh B3aUMOJICHUCTBUE C AJIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAMU, CIIOBAPSIMU;
e (opmMupOBaTh MHOXKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UICTOYHUKOB JIJIs1 OOBEKTUBU3ALIUU PE3YJIHTATOB MMOUCKA,
® COOTHOCHTb IMOJYYEHHBIEC PE3YJIbTATHI IOUCKA CO CBOEH JAEATEIBHOCTHIO.
KommyHnukaTtuBubie YV /|
11. VYMeHue opraHuM30BBIBATH Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JCSATEIBLHOCTh C YUYUTEIEM U CBEPCTHHKAMU,
paboTaTh UHIWBUIYAIBHO U B TPYIINE: HAXOJAUTH OOIIEe pelieHue U pa3peniaTh KOHPIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUN U
y4eTa UHTepecoB; (hOpMYIUPOBaTh, APTYMEHTUPOBATH U OTCTaUBaTh CBOE MHEHHE. OOYyJarONIUIIC CMOXKET:
— ONPENENATh BO3MOXKHBIE POJIM B COBMECTHOU JIESITEIIBHOCTH;
— UrpaTh ONPEIEIICHHYIO POJb B COBMECTHOM JAEATEIbHOCTH;
— NPUHUMATH MO3UIMI0 COOECeIHUKA, MOHUMAas TMO3MIMIO JAPYroro, pa3jaudyaTh B €ro peuu: MHEHUE (TOUKYy 3pEeHUs),
JI0KA3aTeNIbCTBO (apTryMEHTHI), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHH;
— ONpEACNATh CBOU JIEUCTBHSI U JCUCTBHUS MAapTHEpa, KOTOPHIE CIIOCOOCTBOBAIM WM MPEMSTCTBOBAIU MPOMTYKTHBHOM
KOMMYHHKALIUY;



— CTPOUTH NO3UTUBHBIE OTHOLIEHUS B MpoLecce yueOHOM U M03HABATEIbHON JAESITEIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaWBATh CBOIO TOUYKY 3PEHHMS, B JUCKYCCHH YMETh BBIABUTaTh KOHTPAPTYMEHTHI,
nepedpa3upoBaTh CBOIO MBICIH (BIIaJICHUE MEXAaHIN3MOM IKBUBAJICHTHBIX 3aMEH );

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTh CBOETO MHEHMS (€Ciu
OHO TaKOBO) ¥ KOPPEKTHUPOBATH €T0;

— Ipeajarath albTEPHATUBHOE PELICHUE B KOHQJIMKTHON CUTYyallUH;

— BBIJIETATH OOLIYIO TOYKY 3pEHUS B JUCKYCCUU;

— JIOrOBAapUBATHCS O MpaBUJIaX U BOIIPOCAX AJIA OOCYKIEHUS B COOTBETCTBUU C MOCTABIEHHON NEpe]l IpynIon 3aaaveil;

— OpraHU30BBIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIIIe (ONpeneisaTh 00IIKe LUeNH, paclpeaesaTh poid, J0rOBapUBATHCS
IpYT C APYTOM H T. [1.);

— YCTpaHATh B paMKax AHaliora pa3pbiBbl B KOMMYHHKAIUH, OOYCIOBICHHbIE HETOHMMAHUEM/HEIIPUSITHEM CO CTOPOHBI
cobeceaHuKa 3a1a4u, GOPMbI WIIA COJEP KaHUs TUajora.

12.  YMeHHe OCO3HAHHO HMCIOJIB30BATh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3a4a4€ll KOMMYHHUKALIMHU ISl BBIPAXKCHUS
CBOMX UYBCTB, MBICJIE U MMOTPEOHOCTEN AJIs IJITAHUPOBAHUS U PETYJIALMK CBOEH IEATEIbHOCTH; BIaJCHHE YCTHON U MUCbMEHHOMN
pEeUbI0, MOHOJIOTUYECKON KOHTEKCTHOU peubto. OOydaronuiics CMOXKET:

® ONpEeNEeNATh 33/1a4y KOMMYHUKAIIMU U B COOTBETCTBHH C HEW OTOMpATh PeueBble CPEICTBA;

e 0TOMpPATH U UCIIOJIB30BATh PEUYEBBIE CPEACTBA B MPOLECCE KOMMYHHUKALIMU C IPYTUMHU JIFOJIbMHU (JUAJIOT B TIape, B MaJlon
rpynmne u T. 1.);

® [IPEACTABISATH B YCTHOM WJIM MUCbMEHHOU (POpME pa3BepHYTHIN IJIaH COOCTBEHHOM €S TEIbHOCTH;
coOJII0/1aTh HOPMBI MyOJIMYHON PEYH, PETJIAMEHT B MOHOJIOTE U TJUCKYCCUHU B COOTBETCTBUM C KOMMYHUKATUBHOM 3a/1auei;
BBICKa3bIBaTh 1 0OOCHOBBIBATh MHEHHE (CYKJEHHUE) U 3allpallliBaTh MHEHUE TTApTHEPA B paMKaXxX JUaJIOra;

IPUHHUMATh PELICHUE B X0J1€ AUAJIOra U COIJIAaCOBBIBATH €r0 C COOECETHUKOM;
CO3/71aBaTh MHCbMEHHBIE «KJIMIIMPOBAHHBIC» W OPUTMHAJIBHBIE TEKCThl C MCIOJb30BAHMEM HEOOXOIMMBIX PEUEBBIX

CPEACTB;

® UCIIOJIb30BaTh BepOAIbHBIE CpPENCTBa (CpeAcCTBA JIOTMUECKOW CBSI3M) JUISL BBIJEICHHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYILICHUS,

® UCIIOJIK30BaTh HEBEPOATLHBIC CPEICTBA MIIM HATJISIIHBIE MAaTepUaIbl, OJATOTOBICHHBIC/OTOOPAHHBIE IO PYKOBOJCTBOM



yUUTEs;

e feJaTh OLEGHOYHBIA BBIBOA O JOCTIDKEHHMHM €M KOMMYHHMKAIIMM HEMOCPEACTBEHHO TOCe 3aBepIlIeHHUs
KOMMYHHKaTUBHOTO KOHTaKTa 1 0OOCHOBBIBATH €TO.

13. ®opmupoBaHuE U Pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIOJIb30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
texnozorui (nanee — MKT). OOyuaromuiicsi CMOXKET:

® IICJICHAIIPABJICHHO HWCKaTh M HCIOJb30BaTh MH(GOPMAIMOHHBIE PECYPChl, HEOOXOAWMBIE MJIi PEHICHUS Y4YEOHBIX H
MNpPaKTUYECKUX 3a/1a4 ¢ moMouisio cpeacts UKT;

® BBIOMpATh, CTPOUTH M MCIIOJIB30BATh a/IeKBaTHYIO0 HH()OPMAITMOHHYIO MOJIETh 7S TIepeiadll CBOMX MBICIIEH cpeicTBaMu
€CTECTBEHHBIX U ()OPMaJIHHBIX SI3BIKOB B COOTBETCTBHUHU C YCIOBHSIMH KOMMYHUKAIIUH;

® BBIICTATH HHPOPMAIIMOHHBINA aCTIEKT 3aJ]a41, OTIEPUPOBATH JAHHBIMH, UCIIOJIF30BAaTh MOJIEh PEIICHUS 3a/1a4H;

® HCIOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH (BKIIIOUasi BBHIOOP a/leKBAaTHBIX 3aJau€ WHCTPYMEHTAIBHBIX MPOTPaMMHO-
anmnapaTHBIX CPEICTB M CEPBHUCOB) Ul pelIeHUS MH(OPMALMOHHBIX M KOMMYHHKAIlMOHHBIX y4€OHBIX 3aJad, B TOM 4YHCIIE:
BBIUHCJICHHE, HAITUCAHKE MTMCEM, COUMHEHUH, T0KIIa10B, peepaToB, co3qaHKe Mpe3eHTAlMH U Ap.;

® JCIOJb30BaTh HHPOPMAIMIO C YIETOM 3TUYECKUX U IIPABOBBIX HOPM;

e C03/1aBaTh HH()OPMALIMOHHBIE PECYPChI PA3HOTO THIIA U TSl PAa3HBIX ayIUTOPUH, COOMIOAATh NH()OPMALIMOHHYIO TUTUEHY
Y TIpaBuiia MHPOPMALIMOHHOMN 0€30MacHOCTH.

BeinycKkHMK Hay4YuTcsl B S5-6 Kiaccax (4J1s1 MCIOJIb30BAHUA B NOBCEIHECBHOM KM3HHM U O0ecneyeHUs BO3ZMOKHOCTH
YCIIEHIHOT 0 MPOA0JIKeHUsI 00pa30BaHus HA 0a30BOM YPOBHE)

L OHepI/IpOBaTI:: Ha 0a30BOM YPOBHE IIOHATHUAMH: MHOXCECTBO, 3JICMCHT MHOKCCTBA, ITOAMHOXKECTBO,
MNPpUHAOJIC)KHOCTD,

L 3aJaBaTb MHOKCCTBA IICPCUNCIICHUCM HUX 3JICMCHTOB,

L HaxXoauThb MEPECCUCHUC, O6’BCI[I/IHCHI/I€, IIOAMHOXKECTBO B HpOCTCfIIHHX CUTyalusiax.

B noBceHeBHOM KU3HU W NIPU U3YYEHHUM JPYTUX NPeIMETOB:
® PACIMO3HABATH JIOTUYECKN HEKOPPEKTHBIE BHICKA3bIBAHMSI.
Yucaa
e OmnepupoBath Ha 6230BOM YPOBHE MOHATHUSIMHU: HATYPATBHOE YUCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAS APOOh, IECATUIHAS
po0b, CMEIIAHHOE YUCIIO, PAIIMOHATIBHOE YUCIIO;



MCII0JIb30BaTh CBOMCTBA YMCEII U MPaBUJIA ICMCTBUIN C pAllMOHATIBHBIMU YHCJIaMU MPU BBINOJHEHUH BEIYMCIICHU;
WCMOJIB30BaTh MPU3HAKU JICIMMOCTH HA 2, 5, 3,9, 10 npu BBINOJHEHNN BBIYUCIEHUNA U PEIIIEHUH HECIOXKHBIX 3a]1a4;
BBIMNOJIHATH OKPYTJICHUE PAMOHAIBHBIX YHCET B COOTBETCTBUU C MPABUIIAMU;
® CpaBHUBATh pallMOHAILHbBIC YHCIIA.
B noBceHeBHOM KU3HU ¥ IPU U3YYE€HUM JPYTUX NPeIMETOB:
® OIICHUBATH PE3YJbTAThl BEIYMCICHUI MIPU PEIICHUHM TPAKTUYECKUX 3a/1aY;
® BBINOJIHATH CPABHEHUE YUCEII B PEATbHBIX CUTYAlHSIX;
® COCTaBJISATh YHCJIOBBIC BHIPAKEHUS MPU PEIICHUU NMPAKTUYECKUX 3a/a4 U 3a7a4 U3 JPYTruX y4eOHbBIX MPEIMETOB.
CraTucruka v Teopusi BepOsiTHOCTEM
e [IpencraBiarh 1aHHBIC B BUJE TAOJIHII, TUArPaMM,
® YuTaTh MHPOPMAIINIO, TPEACTABICHHYIO B BUJI€ TAOIUIIbI, IUATPAMMBI.
TexkcToBbBIE 3a1a9H
e PelaTth HECJIOXKHBIE CIOKETHBIC 337]a4M Pa3HbIX TUIIOB HA BcE apudmeTnyecKkue AeiCTBUS;
® CTPOWTH MOJICNb YCIIOBHS 3aja4yu (B BUIE TaOJMIIBI, CXEMbI, PUCYHKA), B KOTOPOM JaHbl 3HAYCHMs JIBYX M3 TPeX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIBIO TIOUCKA PEIICHUA 33/1a4H;
® OCYILIECTBIISTH CIIOCOO MOUCKA PELISHHUS 3a/1aud, B KOTOPOM PacCyKJICHUE CTPOUTCS OT YCIOBUS K TpeOOBAHUIO WU
OT TpeOOBAHMS K YCIOBUIO;
® COCTAaBJIATH IUIAH PEUICHUS 3a/1a4H;
BBLJICJISIT JTAIlbl PEIICHUS 3a]1a4H;
WHTEPIIPETUPOBATH BEIYMCIUTEIBHBIE PE3YJILTATHI B 3a]1a4€, UCCIIEAOBATH MMOJIYYEHHOE PEIICHHUE 3a1a4H;
3HATh pPa3Inuue CKOPOCTeN 0OBEKTA B CTOSIUEH BOJIE, MPOTHUB TCUCHUS U TIO TCUCHUIO PEKHU;
pelIaTh 331a4¥ Ha HAXO0XICHUE YaCTH YHCJIA U YUCJIIA IO €r0 YacTH;
® pemaTh 33JIa4M Pa3HBIX TUMOB (Ha paboTy, HA TOKYIKU, HA IBM)KCHHE ), CBSI3BIBAIONINX TPU BETUYHHBI, BBIICIIATH OTH
BEJIMYMHBI ¥ OTHOLLECHUSI M€Ky HUMU;
® HAXOJUTh MPOILIEHT OT YKUCJIA, YACJIO IO MPOIEHTY OT HEr0, HAXOJIUTh MPOLIEHTHOE OTHOILIIEHUE JBYX YMCEII, HAXOAUTh
MPOLIEHTHOE CHUXKEHNE WJIM TIPOLIEHTHOE MOBBIIICHUE BEJINYNHBI;
® pelaTh HECIOKHBIE JOTUYECKUE 3a1a4M METOJIOM PACCYKICHUM.



B noBceaqHeBHOI KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:
® BBIJIBUTaTh FUNIOTE3bI O BOBMOXHBIX MPEAEIbHBIX 3HAUCHUSIX UCKOMBIX BEJIMUYMH B 3a/1aue (J1es1aTh MPUKUJIKY)
Harasgnas reomerpust
I'eomerpuueckue Gpurypsol
e OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHATHSIMH: (UTypa, TOYKA, OTPE30K, MpsMas, Jyd, JOMaHas, Yrol,
MHOT'OYT'OJIbHUK, TPEYTOJbHUK M YETBIPEXYTOJIbHUK, MPSMOYTOJbHUK M KBaApAT, OKPYKHOCTb U KPYyT, HPSIMOYTOJIbHBII
napajenenunen, Kyo, map. M3o00paxars uzydaembie GUIrypbl OT pyKH U C IOMOIIBIO TUHEHKU U IUPKYJIISL.
B noBceaqHeBHOM KU3HU M NIPH U3YYEHUH APYTUX MPEAMETOB:
® pelaTh MPAKTUYECKUE 3a/1a4U C MPUMEHEHUEM IIPOCTEHIITNX CBOUCTB PUTYD.
N3MepeHnsi 1 BbIYUCJICHUS
® BBINOJIHATH U3MEPEHUE JJTUH, PACCTOSHUM, BEJIMYKMH YIJIOB, C HOMOIIBIO HHCTPYMEHTOB ISl ©3BMEPEHU JJIVH U YTJIOB;
® BBIUHCIIATH IUIOMIAINA PSIMOYTOJIbHUKOB.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NpPeIMeETOB:
® BBIUKCIIATH PACCTOSIHUASL HA MECTHOCTH B CTAHJIAPTHBIX CUTYalUsIX, IUIOIIAIA IPSIMOYTOJIbBHUKOB;
® BBLINIOJHATH MIPOCTEHIITNE TOCTPOCHUS U UBMEPEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PeaIbHOM JKU3HU.
HUcropust MaTeMaTUKH
® OIKCHIBATH OT/ICJIBHBIE BBIJAOIINECS PE3YIbTATHI, IOJYYECHHBIE B XO/I€ PA3BUTHS MATEMATHUKU KaK HAYKH;
® 3HATh NPUMEPHI MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTE€UYECTBEHHON U BCEMUPHOU UCTOPUEH.
BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCH B 5-6 Kiaccax (1 o0ecneyeHrsl BO3MOKHOCTH YCIIEIITHOT O
MPOI0JIKeHNsI 00pa30BaHUs HA 0230BOM U YIIy0JIEHHOM YPOBHSIX)
JJIeMEeHThI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKHU
o Onepupoeamv NOHAMUAMU: MHONICECMBO, XAPAKMEPUCUKU MHOICECMBA, dJIeMEHm MHOJICecmad,
nycmoe, KOHeuyHoe U OeCKOHeUHOe MHONCECNE0, NOOMHOMCECMBO, NPUHAOIEHCHOCD,
o onpeoensims NPUHAONIEHCHOCb DNIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NepeceyeHulo MHOMCeCmSs;
3a0a8amob MHONCECMBO C NOMOWbIO NEPEUUCTIeHUsL INEMEHMO8, CI0BECHO20 ONUCAHUSL.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:
o Ppacno3nHagamv J102UYECKU HEKOPPEKMHbLE 8blCKA3bIBAHUS,
o CMpoumbs YenouKu YMO3aKI0YeHUl Ha OCHOBE UCNOIb308AHUS NPABUTL IOCUKU.



Yucna
o  Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCTIO, MHONCECIBO HAMYPAIbHBIX YUCE], Yel0e YUCTO, MHONCECMBO YelblX
yuces, 00bIKHOBEHHAS OPOOL, OeCAMUUHASL OPOOb, CMEUAHHOEe YUCTO0, PAYUOHATbHOE YUCTO, MHOMCECMBO PAYUOHANbHBIX YUCEI,
2eoMempuyecKas UuHmepnpemayus HamypaibHblX, Yeavlx, PayuoHAIbHbIX,
® NOHUMAMb U OOBACHAMb CMBICL NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,
® GBINOJHAMb BLIYUCICHUS, 8 MOM YUCAe C UCNOAb308AHUEM NPUEMOB DAYUOHALbHBIX BbIYUCIEHU, 0D0CHOB8bIBANMb
aneopummul 8bINOJAHEHUS OeUCBUIL;
® ucnoav3oeams npuzHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouzgedenus wucen npu 8blNoJHeHUU
BbIYUCTEHUL U peuleHUU 3a0al, 000CHOB8bIBAMb NPUSHAKU OeTUMOCTU,
®  BBINONHAMb OKPY2IeHUE PAYUOHAILHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,
® YNOPAO00UUBAMD YUCIA, 3ANUCAHHBLE 8 BUOE 0DLIKHOBEHHBIX U 0eCAMUYHBIX Opobell;
e naxooums HOJ/] u HOK uucen u ucnonv3osamo ux npu peuteHuu 3a0adu.
® onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUYECKAL URMEPRpemayus MO0Vl YUC/A.
B noBceqHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:
® NpUMeHAMb NPAsULd NPUOTIUNCEHHBIX GLIYUCIICHUL NPU peuleHUU NPpaKmudeckux 3a0ad U peuleHuu 3a0ay Opyeux
VUEOHBIX NPeOMemos;
®  GLINOJIHAMb CPABHEHUE Pe3VIbMAMO8 8bIYUCIIeHUL NPU PeUleHUU NPAKMUYeCKUX 3a0al, 8 mom Yucie NPUOIUNCEHHBIX
BbIUUCTICHUU,
® COCMABIAMb YUCTIOBbLE BLIPANCEHUS U OYEHUBAMb UX 3HAUEHUS NPU PelleHUU NPAKMUYeCcKux 3a0ay u 3a0ad u3z opyaux
VUeOHBIX NPeOMemos.
YpaBHeHMs U HEPABEHCTBA
e Onepuposamsv NOHAMUAMU. PABEHCMBO, YUCTI080€ PABEHCMBO, YPABHEHUE, KOPEHb YPABHEHUs, peuleHue YPaeHeHs,
YUCN0B0€E HEPABEHCMBO.
CTaTuCTHKA M TeOpPUSsl BEPOSITHOCTEM
o Onepuposamsb NOHAMUAMU. CIMOAOYAMbIE U KPY208ble OUACPAMMbL, MabaUYybl OAGHHBIX, CPeOHee apudhmemuiecKoe,
® U381IEKAMb, UHDOPMAYUIO, NPEOCABNIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX,
® cocmasnams madauysl, CMpPoOUms OUASPAMMbL HA OCHOBE OAHHDIX.
B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:



® u3GIEKAMb, UHMEPNPEeMUpo8ams U npeoopazosvleams UHGOPMAYUID, NPeOCMABIeHHYI0O 6 Mmabauyax u Ha

OUALPaAMMAX, OMPANCAIOWYIO CEOUCNEA U XAPAKMEPUCMUKU PEAIbHbIX NPOYECCO8 U A6IEHULL
TexcToBbBIE 321241

o Pewams npocmuie u C104CHBLE 3A0AYU PA3HBIX MUNOS, 4 MAKJHCE 3A0AYU NOBLIULEHHOU MPYOHOCMU,

® UCNONBL308AMb PA3HblE KPAMKUE 3aNUCU KAK MOOETU MEKCMO8 CIONCHBIX 3a0aU OJisk NOCMPOEHUss NOUCKOBOU CXeMbl U
pewenus 3a0au;

® 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenUs 3a0ay (om mpebo8arusl K YCI08UI0 U OM YCA08UsL K MPeO08aHUIO);

®  M0O0enUpo8amy paccyiHcoeHus npy Noucke peueHus 3a0ad ¢ NOMoub1o epag-cxemvl;

® guI0eAMmb dSMansvl peuenusl 3a0a4u U COOEPHCAHUE KAXCO020 IManda;

® UHMEPNPEeMUPOBAMb BLIYUCIUMEIbHBLE PE3YIbMamyl 8 3a0aye, UCCe008ams NOIYYeHHOe peuleHue 3a0a4u,

® QHATUBUPOBAMb BCEBOZMOJICHbIE CUMYAYUU B3AUMHO20 DACHOJONCEHUsT 08YX O00BEeKmMo8 U UBMEeHeHUe Ux
Xapaxkmepucmuk npu COBMECHmHOM OBUICEHUU (CKOPOCMb, 8peMs, PACCMOSHUE) NpU peuleHuu 3a0ay Ha O08UdNCeHue 08yX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

® UCCe008amb BCEB03MONCHBLE cumyayuu npu peweHuu 3a0a4 Ha Osudicerue no peKe, pacemanmpueams pPA3HblE
cucmemuvl omcecdema,

® pewamsb pasHooOPa3Hble 3a0ayU «HA YACTUY,

® peuwiams u 000CHOBbIBAMb C80E peuleHUe 3a0al (8blOEIAMb MAMEMAMU4ecKyio 0CHO8Y) Ha HAX0HCOeHUue Yacmu Yucia
U YUCIA NO e20 Yacmu Had OCHO8e KOHKPEMHO20 CMblcla OpoOu;

® 0COo3HABaMb U O0OBACHAMbL UOEHMUYHOCHb 3A0a4 DPA3HBIX MUNO0S, CEA3bIBAIOWUX MPU SelUYUHbL (Ha pabomy, Ha
NOKYNKU, HA OBUICEHUE), 8blOeNamb MU GETUYUHbL U OMHOULEHUS MeXHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3aau,
KOHCMpPYUpoeams cobcmeenHvle 3a0ayu YKa3aHHbIX MUNnoe.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:

® gblOCNAMb NPU PeUleHUU 3a0ay XapaKmepucmuKy paccmampusaemon 8 3adave cumyayuu, OmiuyHvle om peanlbHblx
(me, om KOMopwIX aOCMpPAUpo8aIUCy), KOHCMPYUPOBAMb HOBblE CUMYAYUU C YUemOM IMUX XAPAKMEPUCMUK, 8 YaCMHOCMU,
npu peueHuy 3a0a4 Ha KOHYeHmpayuu, y4umoléams niOMHOCHb 6eUjeCmed;

® pewiamsb U KOHCMPYUPOBAMb 3A0aylU HA OCHOBE PACCMOMPEHUSl PealbHblX CUMYayuil, 8 KOmopvlx He mpebyemcs
MOYHBIU GLIYUCIUMENbHBIU Pe3VIbmam,

® peuiamos 3a0ayu Ha 08UdICEHUE NO pekKe, paccmampuedsl pasHvle CUcCmemsl omcuenid.



Harasignas reomerpus
I'eomeTpuyeckue purypol
o [/36nekamo, uHmepnpemuposams u npeobpaz0evieams UHGOPMAYUI0 0 2eoMempudecKux ueypax, npeocmasieHHyo
Ha Yepmexcax,
® uz00Opasxcams usyuaemvie Queypvt 0m pyKu u ¢ NOMOUbI0 KOMNbIOMEPHLIX UHCMPYMEHMOB.
N3Mepennsi 1 BbIYHUCJIEHNUS

o 8bINOJIHAMb USMEPEHUE OJIUH, PACCMOAHULL, 8ETUYUH V2TI08, C NOMOUbIO UHCMPYMEHMO8 OJisl U3MepeHull OluH U
yenos;
o BLIYUCTIAIMb NIOWAOU NPAMOY20JIbHUKOS, KBAOPAmMos, 00beMbl NPAMOY20NbHbIX NAPALIeNenunedos, Kyoos.
B noBceaHeBHOI JKM3HU M NIPU U3YyYE€HUH APYTUX NMPeIMETOB:
o BLIYUCTISIMG PACCMOSHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsX, NaoWaou Y4acmKo8 Npsamoy20abHOU

G opmbl, 06veMbl KOMHAM,
®  BbINOIHAMb NPOCMeLiUe NOCMPOEHUS. HA MECIMHOCTU, He0OX0OUMbLE 8 PEAIbHOU HCUSHU,
° OUEHUBAMb PAZMEPLL PEATIbHBIX 00BLEKMOE8 OKPYAHCAIoue20 Mupd.
HcTopusi MaTeMaTUKH
o Xapaxkmepuzosamsv 6K1A0 8bIOAIOUUXCI MAMEMAMUKOB 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX 0Dacmell.

BorinyckHMK HayduTcs B 7-9 kiaccax (11l MCIOJIb30BAHNS B IOBCEAHEBHOM KU3HU U 00ecneYeHUsI BO3MOKHOCTH
YCIELIHOT0 MPOAO0JIKeHUs 00pa3oBaHus Ha 02a30BOM YPOBHe)
JJIeMeHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTHKHU

J OnepupoBarh Ha 0a30BOM YpOBHE MOHSTUSIMH: MHOYKECTBO, 3JEMEHT MHOXECTBA, MOIMHOMXECTBO,
MIPUHAJIEKHOCTD;

o 3a/1aBaTh MHOKECTBA NIEPEYMCIIEHUEM UX DJIIEMEHTOB;

o HAXOJUTh NiepecedyeHrue, 00beJMHEHNE, TTOJIMHOKECTBO B MPOCTEHIIINX CUTYAITUSX;

o OTnepupoBaTh Ha 0A30BOM YPOBHE MOHITUSIMHU: ONPEEICHNE, aKCHOMA, TEOpEMa, T0Ka3aTeIbCTBO;

o IPUBOIUTH MMPUMEPHI U KOHTPIIPUMEPHI JJIs IOATBEPKIACHUS CBOMX BBICKA3bIBAHUI.

B noBceaHeBHOM KM3HU M IPU M3YYEHUH APYTHUX MPEAMETOB:



® CIOJIb30BaTh 'paduecKoe NpeCTaBICHUE MHOYKECTB AJI ONUCAHUS PEATTbHBIX MPOIECCOB U SIBJICHUM, TPU PEILIEHUN
3a/1a4 JPyrux y4eOHbIX TPEAMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU: HATYPATBHOE YHUCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAs APOOb, IECATUUHAS
Ipo0Ob, cMelIaHHast 1poOb, palMOHAIBHOE YHUCII0, apu(PMETHUECKUI KBaIpaTHBIA KOPEHB;
UCIIOJIb30BaTh CBOMCTBA YKCEN U MPaBUIia IEUCTBUN MPU BBIIOJIHEHUH BBIYMCIICHU;
UCIIOJIb30BaTh MIPU3HAKU JETUMOCTHY Ha 2, 5, 3, 9, 10 npu BRINOJHEHUH BBIYUCICHUI U PEIICHUU HECTIOKHBIX 33/1a4;
BBITIOJIHATH OKPYIVIEHUE PAllMOHAIBHBIX YHCE B COOTBETCTBUU C ITPABUIIAMM;
OLICHMBATh 3HAYECHHE KBAIPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEIOT0 YUCIA;
pacrno3HaBaTh PALMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIIA;
® CpaBHUBATh YHCIIA.
B noBceHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:
® OILICHUBATH PE3YJbTATHI BEBIYMCICHHUIN ITPU PEIICHUU TPAKTUYECKUX 3a/1aY;
® BBINOJIHATH CPABHEHUE YUCEIl B PEAIbHBIX CUTYaALIUIX;
® COCTaBJIATh YMCJIOBBIC BHIPAKECHHUS MPU PEIICHUH NMPAKTUUECKUX 3a/1a4 U 3371a4 U3 JPYTUX Y4eOHBIX MPEIMETOB.
ToknecTBeHHBbIE TPeodpasoBaHus
e BhINOMHATE HECTOKHBIE TPeoOpa30BaHUs JIsl BHIYMCIICHUS 3HAUCHUN YUCIOBBIX BRIPAKEHUM, COJIEpKAIUX CTEIEHU
C HATypAJIbHBIM MOKA3aTENEM, CTENEHU C LEJIbIM OTPHULIATEIBHBIM ITOKA3aTEIEM;
® BBLINIOJHATh HECJIOXHBIE MPeoOpa3oBaHUS UEIbIX BBIPAKEHUN: pACKpPbIBaTh CKOOKH, MNPUBOAUTH MOJI0OHBIE
CJIaracMbie;
® HCIOJBK30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUSI (KBaJpaT CyMMBI, KBaJlpaT pa3HOCTH, PA3HOCTh KBaIPaTOB) JJIs
YIIPOLICHHS BBIYMCIICHUN 3HAYEHHU I BBIPAXKCHU;
® BBITNOJIHITH HECIIOXKHBIC MPE0OPa30BaHUS APOOHO-TMHEHHBIX BRIPAKCHUMN U BRIPAXKCHUHN C KBAAPATHBIMU KOPHSIMH.
B noBceHeBHOM KU3HU M NIPU U3YYEHUM JPYTUX NPEIMETOB:
® [IOHMMAaTh CMBICJI 3aIIMCH YKCJIa B CTAHAAPTHOM BUJE;
® OIEepUPOBATH HA 0A30BOM YPOBHE MOHSATHEM «CTAHIAPTHAS 3aMKCh YHCIIA.
YpaBHeHUS U HEPABEHCTBA



e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMHU: PABEHCTBO, YHUCIOBOE PaBEHCTBO, YpaBHEHUE, KOPEHb YPaBHEHMS,
pelieHre ypaBHEHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHHE HEPABEHCTRA,
® MPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
® pelaTh JMHEHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSAIINECS K JIMHEUHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JINHEHHBIX YPAaBHEHUI, HEPABEHCTB;
IPOBEPATD, SABJIACTCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);
peliaTh KBaJpaTHbIE ypaBHEHU 10 (opMyJie KOpHEH KBaJpaTHOTO yPaBHEHUS;
¢ 1300pa)kaTh PEIICHHUS HEPABEHCTB M MX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

¢ COCTaBJIATH M PCIIATh JIMHCHHBIC YPaBHCHUS IIPHU PCHICHNHA 3a/la4, BOSHUKAIOIIHNX B APYTUX y‘I€6HBIX npcamMeTax.

DOYyHKIUU

e Haxonute 3HaueHne QyHKINHU N0 3aJaHHOMY 3HAYCHHIO apTyMEHTA;

® HaxOJWTh 3HAYCHHE apTyMEHTa MO 3a/IaHHOMY 3HAYCHHIO (DYHKIIMH B HECJIOKHBIX CUTYAIHIX;

® OMpeAcNITh IMOJIOKEHUE TOYKU MO €€ KOOpAMHATaM, KOOPAUHATHI TOYKU MO €€ IMOJOKEHHUIO Ha KOOPJAMHATHOM
IJIOCKOCTH;

e 1Mo rpaduKy HAXOAUTh OOJACTh OMNpPEIEICHHUS, MHOXXECTBO 3HAYCHUH, HYIW (QYHKIHH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH BO3pAacTaHUs U YObIBaHUS, HANOOJIbIlIee M HAMMEHbIIIee 3HaUeHUs (QYHKIINY;

® CTpOUTh I'padUK JUHEUHON (DYHKIINH;

® TPOBEPSTH, SIBISETCS JM JNaHHBIA rpaduk rpaduxom 3agaHHON (QyHKIUM (JIMHEHHOW, KBaJIpaTUYHOW, OOpaTHOMN
MPONOPLIMOHAIBHOCTH )

® OmpeeNsITh MPUOTMKCHHBIC 3HAYCHUS KOOPJMHAT TOUKH MepeceueHus rpadukoB QyHKITUH;

e onepupoBaTh Ha 6a30BOM YPOBHE MOHITHUSIMH: MTOCIIEAOBATEILHOCTD, apu(MeTHIeCKas MPOTPECCHsl, TeOMETpUUYECKast
nporpeccusi;

e pemath 3aJa4yd Ha TMPOTPECCHU, B KOTOPBIX OTBET MOXKET OBbITh IMOJYYEH HEMOCPEIACTBEHHBIM MOJCYETOM 0Oe3
npuMeHeHus GopmyI.

B noBceqHeBHOI KM3HU M IPU U3YyYE€HUH APYTUX MPEAMETOB:



® CIIOJIb30BaTh I'papMKU pEabHbIX IPOLECCOB M 3aBUCUMOCTEHN UId ONpENEeNeHHUs MX CBOMCTB (HauOosbliue U
HAaUMEHBIIINE 3HAYCHUS, MPOMEKYTKH BO3pACTaHUsS U yObIBaHUS, 0OJACTH TMOJIOKUTEIbHBIX U OTPUIATEIBHBIX 3HAYCHUN U
T.IL.);

® IICIIOJIb30BAaTh CBOMCTBA JIMHEHHOW (DYHKIIMU U €€ TpaduK MPpHU pelIeHUH 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB.

CraTucTuka ¥ TeOpusi BepOsITHOCTEH
e lIMeTh mpencTaBiICHUE O CTATUCTUYECKUX XapAKTEPUCTHKAX, BEPOSITHOCTH CIy4allHOTO COOBITUS, KOMOMHATOPHBIX
3aJa4ax;
pelaTh NpocTeiire KOMOMHATOPHBIE 3a/1a4l METO0M IPSMOI0 ¥ OPTaHU30BaHHOTO Iepedopa;
MPEACTABIIATH IaHHbBIE B BUJIE TAaOIUL, AMarpaMm, rpauKoB;
YUTaTh UHPOPMALIMIO, PECTABIECHHYIO B BUJIE TA0JIULIbI, TUAarpaMMBbl, FpauKa;
OTIpE/IEIATh OCHOBHBIE CTATUCTUUYECKUE XapAKTEPUCTUKH YUCIOBBIX HAOOPOB;
OLICHHUBATh BEPOATHOCTb COOBITUS B MPOCTEUILINX CIyYasiX;
® UMETh NPEJICTABIICHUE O POJIA 3aKOHA OOJBIINX YHCENI B MACCOBBIX SIBJICHUSX.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYTHX NPEIMETOB:
® OLEHUBATh KOJUYECTBO BO3MOKHBIX BApUAHTOB METOJIOM Iepedopa;
® UMETb IPEJCTABICHHUE O POJIUM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUH;

¢ CpaBHUBATb OCHOBHBIC CTATHUCTUYCCKUC XAPAKTCPUCTUKHU, IMOJTYUYCHHBIC B IMPOLOCCCC PCUHICHUA HpI/IKJIa):[HOﬁ 3aJga4du,
HU3Yy4YCHUS PCAJIBHOTI'O SABJICHUAA,

® OIICHUBAThH BEPOSITHOCTh PEATbHBIX COOBITUHN U SIBJICHUI B HECIIOXKHBIX CUTYalIUSIX.
TexkcToBBIC 321a4YN

e PemaTh HECJIOKHBIC CIOKETHBIE 33/1a4M Pa3HBIX TUIIOB HAa BCE apU(PMETHUECKUE ACHCTBUS;

® CTPOUTH MOJEJb YCIOBHS 3a7aud (B BUAE TAOJIUIbI, CXEMbI, PUCYHKA WM YPaBHEHHUS), B KOTOPOW JaHbl 3HAUECHUS
IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LEJbIO TOMCKA PEILICHUS 3a1a4u;

® OCYIIECTBJIATDH CIIOCOO MOMCKA PELICHUs 33a4l, B KOTOPOM pacCyKIeHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO HITH
0T TpeOOBaHUS K YCIOBHIO;

¢ COCTaBJIATH ILIaH PCIOCHUA 3a1a4N,
® BbIJICJIATH 3Tallbl pCIICHUA 3ada4YH,



UHTEPIPETUPOBATH BHIYMCIIUTENIbHBIE PE3YJIbTATHI B 33]1a4€, UCCIIEIOBAThH MOJIYYEeHHOE pElIeHUE 3a/1a4H;
3HATh Pa3Inuue CKOPOCTEH 0OBEKTA B CTOSIYEH BOJE, POTUB TCUCHUS U TIO TEUCHUIO PEKHU;
pelaTh 3a1a4i Ha HaXO0XK/JICHUE YaCTHU YMCIIa U YUCJIa Mo €ro 4acTH;
® pelaTh 33J1la4M pa3HbIX TUMOB (Ha paboTy, HA TOKYMKHU, HA IBM)KEHHE ), CBSI3bIBAIOIIUNX TPU BETUYHHBI, BBIICISATH 3TH
BEJIMYHMHBI U OTHOIICHUSI MEXTY HUMU;
® HaXOAUTh MPOLEHT OT YKCIIA, YUCJIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE CHUXKEHUE WIIU MPOLIEHTHOE
MOBBIIIIEHUE BEJIMYUHBIL;
® pelIaTh HECIOKHBIC TOTHUYECKUE 3aa4l METOJIOM PACCYXKICHUN.
B noBceqHeBHOI KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:
® BBIJIBUTaTh TUMIOTE3bI O BOZMOXKHBIX MPEIETbHBIX 3HAUCHUSIX UCKOMBIX B 337[a4€ BEJIMYUH (IeNaTh MPUKUJIKY ).
I'eomerpuueckue ¢purypsol
e OnepupoBaTh Ha 6A30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;
® U3BJIEKATh MH(OPMALIUIO O TEOMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO Ha UEPTEKaxX B SBHOM BU/IE;
® TMPUMEHSTH JJIS PEIICHUS 3a/1a4 TeOMEeTpUYECKre (PaKThl, €CITU YCIOBUS UX MPUMEHEHHS 3aJJaHbl B sSIBHOU (opMe;
® pelaTh 33Jla4M Ha HAX0KJICHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3iiaM WK aJropuTMam.
B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX NMPEIMETOB:
® CIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (GUTYp Uil PEIICHUsS TUIMOBBIX 3a/Jad, BO3HUKAIOIIUX B CUTYalHsIX
MOBCEIHEBHOM KU3HHU, 33]1a4 IPAKTUUECKOTO COACPKAHUSI.
OTHOIEeHUs
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMHU: PAaBEHCTBO (QUTYp, paBHbIE (UTYPBI, pABEHCTBO TPEYTrOJHHUKOB,
MapajuieIbHOCTh NPSIMBIX, IEPIECHIUKYISIPHOCTD MPSIMBIX, YIJIBI MKy OPSIMbIMU, IEPIIEHIUKYJIAP, HAKIOHHAS, IPOEKIIUS.
B noBceqHeBHOI »KM3HU M NIPH U3YYE€HUH IPYTHUX MPEAMETOB:
® UCIIOJb30BaTh OTHOIICHHUS JJISl PELICHHS TPOCTEUIINX 3a7a4, BO3HUKAIOIIUX B PEaIbHON KU3HMU.
N3mepenusi u BbIYMCIEHUS
e BhINOIHATh U3MEPEHUE JIJIUH, PACCTOSIHUMN, BEJIUYUH YTIJIOB, C MOMOIIBIO WHCTPYMEHTOB JJIi U3MEPEHUN JJIUH U
YIJIOB;
® TMPUMEHITH (HOPMYJIBI TIEPUMETPA, TUIOMIAAN U 00beMa, TUIOMIAJAN TOBEPXHOCTH OTACIBHBIX MHOTOTPAHHUKOB TPH
BBIYMCIICHUSX, KOTJ]a BCE TaHHbIE UMEIOTCS B YCIIOBHH;



e npumeHsTs Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIIEHUS ISl BBIYMCIICHUS JJIMH, PACCTOSHUM,
IJIOIIA/IEN B IPOCTEUIINX CIIydasix.
B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPeAMETOB:
® BBIYUCIATH PACCTOSIHUSA HAa MECTHOCTH B CTAHAAPTHBIX CUTyalMsX, IUIOIIAAM B IMPOCTEHIIMX CIy4dasX, IPUMEHATH
(GOopMyJIbl B MPOCTEHIINX CUTYAIUSX B IOBCEIHEBHOM KU3HH.
I'eomeTrpuyeckune nocTpoeHu
e 1300paxkaTh TUNIOBBIE IIOCKUE (PUTYPBI U GUTYPBI B MPOCTPAHCTBE OT PYKHU U C MOMOIIbIO HHCTPYMEHTOB.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeTOB:
® BBINOJHATH NPOCTEUIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAMMBIE B PEATbHOU KU3HH.
I'eomeTpuueckue npeodpazoBaHus
e Crpoutb QuUrypy, CAMMETPUUHYIO JAaHHON (PUType OTHOCUTEIBHO OCH U TOUYKH.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH IPYrUX NPEAMETOB:
® pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXKAIOLIEM MUPE;
® pacro3HaBaThb CHMMETPHUHBIE (PUTYPBI B OKPYKAIOLIEM MHpE.
BekTOopbl U KOOPAUHATHI HA IJIOCKOCTH
e OmnepupoBaTh Ha 0a30BOM YypOBHE IMOHATHUAMH BEKTOP, CyMMa BEKTOPOB, IMPOM3BEICHHE BEKTOpPA HA YHUCIIO,
KOOPAMHATHI Ha IIJIOCKOCTH;
® OmNpeaeNsITh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ U300paKEHUI0 HAa KOOPAUHATHOM MJIOCKOCTH.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NPeAMETOB:
® JCIIOJIb30BAaTh BEKTOPHI ISl PELICHMS IPOCTEUIINX 3a7a4 HAa ONPEAEICHUE CKOPOCTH OTHOCUTEIBLHOTO JBUKECHUS.
HcTropusi MaTeMaTUKHU
e OnuceIBaTh OTAEIIBHBIEC BBITAIOIIUECS PE3YIIBTATHI, IOJYYEHHBIE B XO/I€ Pa3BUTHS MAaTEMATUKN KaK HAYKU;
® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX ABTOPOB, B CBA3U C OTEUECTBEHHOM U BCEMUPHON UCTOPUEN;
® [IOHMMATh POJIb MAaTEMATUKH B pa3BUTUH Poccun.
MeTtoabl MaTeMaTUKH
e BpiOupaTh MOAXOASIINA U3YUYEHHBIN METOJT AJI PEUICHUS] U3YYEHHBIX TUIIOB MaTeMaTHUYECKUX 3a/1a4;
e [IpuBOAUTH NpPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEH JEHCTBUTEIBHOCTH U IPOU3BEACHUAX
HCKYCCTBA.



BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Ki1accax 1/ o0ecriedeHUs BO3MOKHOCTH YCIIEITHOTO NPOA0JIKEHU
oOpa3zoBaHusi HA 0230BOM U YIJIy0JIEHHOM YPOBHSIX
JJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKHU
J Onepuposamv NOHAMUAMU: ONpeoeseHue, meopema, aKCUoMd, MHONCECMBO, XAPAKMEPUCMUKU
MHOJMCECMBa, JJIeMeHm MHOJCecmeda, nycmoe, KoHueuHoe U OeCKOHeYHoe MHONCeCmB0, NOOMHONCECMBO,
NPUHAOEIHCHOCTb, BKIIOYEHUE, PABEHCBO MHONCECTNE,

L4 u306pa:)fcamza MHOdIHcecmea U OMHOWEHUE MHOIHCECNB8 C NOMOUbIO KPY206 Qﬁﬂepa;

° onpedeﬂﬂmb npuHadﬂleCHocmb dJleMerRma MHoaIHcecmey, 00beOUHeHUIo U nepecedeHuro MHoacecme,

L 3a0a6aMmMb MHOMCECMBO C NOMOWbIO NePEHUCTIERUA DTIEMEHMOEB, CII0BECHO20 ONUCAHRUA,

L onepuposams NOHRAMUAMU. B6blCKA3bleAHUE, UCMUHHOCMb U JIOJHCHOCMb 6blCKA3bIBAHUA, OMPUYAHUE
8blCKa3bl8aHu1:2, onepayuu HAO BbICKA3bIBAHUSMIU: u, uiau, He, yCJllo8Hble 8blCKA3bl6AHUA (MMI’UZMKCZL;I/IZ/I),'

° cmpounib 6bl1CKA3bl6AHUA, ONMPUYAHUA 8bICKA3bIBAHUIL.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHUX NMPeIMETOB:
® CIMpoums YenouKu yMOo3aKitOueHUull Ha OCHO8E UCHOIb308AHUS NPABUIL JIOCUKU,
®  UCNONB308AMb MHOIICECMBA, ONEPAYUU C MHOICECMBAMU, UX epaghuyecKoe npedcmasgienue 0 ONUCAHUS PealbHbIX
npoyeccos u s161eHUlI.
Yucaa
o Onepuposamv HNOHAMUAMU: MHONCECMEO HAMYPATbHBIX YUCET, MHONMCECMBO YENbIX YUCeN, MHONCECMBO
PAYUOHANBHBIX YUCE]l, UPPAYUOHATILHOE YUCTO, K8AOPAMHDbIL KOPEHb, MHONCECMBO 0EUCMEUMENbHBIX YUCe, 2e0MempPUiecKas
uHmMepnpemayus HamypaibHulX, YeivlX, PAYUOHAIbHBIX, OeUCMBUMETbHbIX YUCEL,
® NOHUMAMb U 00BACHAMb CMbICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,
BbINOIHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMO8 PAYUOHAILHBIX GbIUUCTICHU,
8bINOIHAMb OKPY2leHUe PAYUOHATLHBIX YUCel ¢ 3a0AHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHANILHBLE U UPPAYUOHAIbHBLE YUCA,
npeocmasisims payuoOHAIbHOE YUCTIO 8 8Ude 0eCAMUUHOU OpooU
YNOPAOOUUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU,
Haxooumov HOJ/] u HOK uucen u ucnonv3osamo ux npu peuteHuu 3a0ad.



B noBceqHeBHOM KVU3HM M NIPU U3YYEeHUH JPYIrUX MPeAMeTOB:
® NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCIEHUL NPU peuleHUU Npakmudeckux 3a0ad U peuieHuu 3a0ay opyeux
VueOHbIX NPeoMemos,
®  GLINOIHAMb CPABHEHUE PE3VIbMAMOE 8bIYUCIEHUL NPU PeuleHUU NPAKMU4ecKux 3a0ay, 8 mom yucjie npubIUHCeHHbIX
B8bIYUCTICHUU,
® CcoCcmasnams U OYEeHUBAMb YUCI08bIE BbIPANCEHUS. NPU PeUleHUU NPAKMUYECKUX 3a0ad U 3a0ad U3 Opyaux yueOHbix
npeomemos;
®  3aNUCHIBAMb U OKPY2ISIMb YUCTO8blE 3HAYEHUS PEAibHbIX GEIUYUH C UCNOIb30BAHUEM PAHBIX CUCEM USMEPEHUS.
ToxkaecTBeHHBbIE MPEOOPa3OBAHUST
e Onepuposamb NOHAMUAMU CMENeHU C HAMYPAIbHLIM HNOKA3ameneMm, CMeneHu ¢ YeablM OmpuyamenbHbim
nokaszamesnem,
®  GLINOIHAMb NPEOOPA30BAHUSL YETIbIX GLIPANCEHULL. OelCMBUS C 0OHOUIeHAMU (CNodCeHUe, BbIYUMAHUe, YMHOJCEeHUE),
0elicmeus ¢ MHO20UJIeHaMU (ClodceHUe, 8bIYUMAHUeE, YMHONCEHUE),
®  GLINOJIHAMb PA3NIOHCEHUE MHOSOYNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08. 8blHeCeHUe 3d CKOOKY, epyNnnuposKda,
ucnov308anue Yopmyn COKpaujeHHo20 YMHONCEHUSA,
® gblOeISIMb KBAOPAmM CYMMbL U PAZHOCIU OOHOUJIEHO8;
®  PAcKNaovbI8amv HA MHOACUMENU KEAOPAMHbIL MpexuieH,
® GLINOJHAMb NPEoOPA30BAHUS BbIPAICEHUN, COOEPAHCAUWJUX CMENEeHU C YeTblMU OMPUYamenbHblMyu NOKA3amesmu,
nepexooums om 3anucu 8 8ude CMmeneHu ¢ YyeablmM OmpuyamelbHbiM NoKa3amenem K 3anucu 8 guoe opoou;
®  BBLINONHAMb NPeobPA308aHUsl OPOOHO-PAYUOHATILHBIX BbIPANCEHULL. COKpaweHue Opobell, npusedeHue ancedpauiecKux
O0pobeli Kk 0Owemy 3HamMeHameno, CI0MCeHUue, YMHONCeHUe, OelleHue aneeopauyeckux opobetl, 8038edeHue aneedpauyeckoli
OpoOU 6 HAMYPATLHYIO U YETYI0 OMPUYAMETbHYIO CIENEHb,
®  GLINOJIHAMb NPEoOPA3Z0BAHUS BLIPANCEHUL, COOEPHCAUJUX KBAOPAMHbBIE KOPHU,
®  gbIOCNAMb K8AOPAM CYMMbL UNU PASHOCMU O8YYIIEHA 8 BbIPANCEHUSAX, COOEPHCAUUX K8AOPAMHbIE KOPHU,
®  GLINOIHAMb NPE0OPA308AHUS BLIPANCEHULL, COOEPHCAUSUX MOOYTb.
B noBcenHeBHOM KU3HH M TIPH U3yYe€HHH APYTHX NMPEIMETOB:
®  GLINOIHAMb NPEodPA308aAHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;
®  GLINOJHAMb NPEoOPA30BAHUS AN2EOPAUYECKUX BbIPAICEHULL NPU PeULeHUU 3a0aU OPY2UX YYEOHbIX NPeOMemos.



YpaBHeHUS U HEPABEHCTBA
e Onepuposamsv NOHAMUAMU. YPABHEHUE, HEPABEHCME0, KOPEHb YPABHEHUs, peuleHue HepaseHcmed, PAaeHOCUTbHbLE
ypaenenus, 001acmov onpeoeieHus ypasHeHus (HepaseHcmed, CUucmembl YpagHeHUll ulu HEpaeeHcms);
® pewams JUHElHble YPAGHEHUS U YPABHEHUsl, CBOOUMbLE K IUHEUHBIM C NOMOWbIO MONCOECMBEHHBIX NPE0OPA308aAHUL,
® pewiamb KEAOpaAmMHvle YPAGHEHUs U YPABHEHUs, CBOOUMble K K8AOPAMHbIM C HOMOWbBIO MONCOECMBEHHbIX
npeobpazoeanuil;
® peuiamsb OpOOHO-TUHElIHbIE YPAGHEHUSL,

* pewams npocmeiiuiue UPPAYUOHAIbHbIE YPAGHEHUs 6uda [ f (x) =a, \/ f(x)= \/g(x) ;

peuwiams ypasrenus euda X' =a;
pewams YpasHeHust ChOCOOOM PA3NONCEHUSL HA MHONCUMENU U 3AMEHbl NePEMEHHO;
UCNONB308AMb MEMOO UHMEPBANO8 OJisl pelleHUs YelblX U OPOOHO-PAYUOHATIbHIX HEPABEHCNG,
pewams TuHelHble YPAGHEeHUs. U HEPABEHCMBA C NAPAMEMPAMU,
peuams HeCl0MHCHble K8AOPAMHble YPAGHEHUS C NAPAMEMPOM,
peuams HeCl10MHCHbLE CUCMeMbL TUHEUHBbIX YPABHEHUL C Napamempamul;
® peuams HeCl0HCHble YPABHEHUS 8 YElblX YUCIAX.
B noBceqHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:
® CcoCmasnams U peulams JUHelHbvle U K8aOpamHvle YPAGHeHUs, YPABHEHUS, K HUM C800AWUECs, CUCHEMbl TUHEUHbIX
VPA8HeHUl, HepABeHCME NPU peuleHUlU 3a0ad Opyeux yueOHblX nPpeomMemos;
®  GLINOJIHAMb OYEHKY NPABOON0000US Pe3yIbmamos, NOAY4aeMblX NPU peueHuY TUHetiHbIX U K8AOPAMHbIX YPABHEHULL
U cucmem JUHEUHbIX YPAGHEHUL U HEPABEHCME NPU PeuleHUU 3a0ay Opyeux y4eOHblX npeomemos;
® gvlOUpaAmMb COOMBEMCMBYIOUjUe YPABHEHUS, HePABEeHCMBA UIU UX CcUcmembl OJis COCMABLEHUS MAMeMaAmuyecKoul
MOoOenu 3a0aHHOU PealbHOU CUMYAYUY UTU NPUKIAOHOU 3a0ayu;
® yMemb UHMEPNPemupo8ams NOJIYYEeHHbIU NPU peuleHulu YPAGHeHUs, HEepaseHCmea Ulu CUCmeMbl pe3yibman 8
KOHmeKcme 3a0aHHOU peanbHOU CUmyayuu Uiy NpUKIaoHou 3a0ayu.
DyHKIUU



o  Onepuposamov NOHAMUAMU. PYHKYUOHAILHAS 3ABUCUMOCTb, DYHKYUS, 2padhuk pyHKYuU, cnocodwl 3a0anus hyHKyuu,
apeymenm u 3Hauenue yHKyuu, o6aacmv onpeoeneHus U MHOMCECME0 3HAYEeHUl (YHKYUU, HYIu QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIb PYHKYUU, YeMHOCb/HeUemHOCb OYHKYUU,

® cmpoums 2paguKku JTUHEUHOU, KEAOpaAMuyHOU @YHKYUl, O0OPAMHOU NPONOPYUOHATLHOCY, OYHKYUU 6U0a:

k .
y:a+j, y:'\,x,y:‘%/;, y:lxl,
X

® Ha npumepe KEAOpAmMuyHou (QyHKYUU, UCNOIb308aMb Npeobpazosanus epagura yukyuu y=f(x) o1 nocmpoenus
2papuKo6 QYHKYUILL y — of (kx+b)+c 5
® CcoCmasnamv YpAGHeHUs NPAMOU NO 3A0AHHLIM YCIOBUAM. Npoxooaujel yepe3 08e MOUKU C 3A0AHHbIMU
KOOpOUHamamu, npoxoosiueli yepe3 OAHHY0 MOYKY U NapaiieibHOl OAHHOU NPAMOU,
® uccredosamv GyHKYUIo no ee epapuxy;
®  HAXOOUMb MHONCECMBO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU KEAOPAMUYHOU
dyukyuu,;
® Onepuposamsv NOHAMUIAMU. NOCIE008AMENLHOCTb, APUPDMEMUYECKAsL NPOSPECCUSL, 2e0MEeMPUYECKAsi NPOCPECCUsl;
® pewams 34044l HA APUPDMEMULECKYIO U 2eOMEMPUUECK)IO NPOSPECCUIO.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
® UWLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PeaNbHYI0 3A8UCUMOCTb UU NPOYECC NO UX XAPAKMEPUCTIUKAM,
® UCNONB308AMb CBOUCMEA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU PeUleHUU 3a0ay U3 Opyaux y4eOHblx npeomemos.
TekcTOBBIE 321aYH

e Pewamo npocmoie U CJl034#CHblE 3a0a4u PA3HbIX MUNoe, a makxoice 3a0a4u NOBbIUUEHHOU mpydﬁocmu;

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CIONCHBIX 3a0a4 OJisk NOCMPOEHUsi NOUCKOBOU CXeMbl U
peuenus 3a0au;

® paziuuamsv Mooeib MeKCcma U Mooelb peuleHus 3a0ayu, KOHCMpYyuposams K 0OHOU MOOENU PeuleHUs HeCl0NHCHOL
3a0a4u pazusvle MOOeNU meKcma 3a0avu,

® 3HAMb U NPUMEHAMb 00a ChOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8aHusl K YCI08UI0 U OM YCA08USL K MPeO08aHU0);
®  M0O0enUpOo8amy pacCyHcOeHUs npy NOUCKe peueHus 340ay ¢ NOMOwbI0 2pag-cxemvl;
®  8bIOCNAMb IMANbL PeUleHUss 3a0aiU U COOEPAHCAHUE KaH 020 IMand;



® yuMemb BbIOUPAMb ONMUMAILHBIN MemoO peuieHUus 3a0adyu U O0CO3HABAMb 6blOOP Memood, pAcCMaAmpusamy
PasauyHvie Memoobl, HaX00UMb pasHble peulenus 3a0a4u, eciu 603MONCHO,

® aHAIU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUuU 3a0ay,

®  BLINOJIHAMb PA3IUYUHbIE NPE0OPA308AHUSA NPEONONHCEHHOU 3a0aiU, KOHCMPYUPOBAMb HOBble 3a0aiu U3 OAHHOMU, 8 MOM
yucie oopammoie;

® UHmMepnpemuposams 6blHUCIUMENTbHbLE PE3YIbMANIblL 6 3a0aqe, UCC1e006ama noJly4€HHoe peutenue 361@61'-[1/!,'
® JaHalusupoeamsv 6CEeB03MOIICHbIE cumyayuu 63auMHO20 pPAaACnOONCEHUA deyx 00beKmo8 U U3MEHeHUue Uux

Xapakxmepucmuk npu COBMECHHOM OBUICEHUU (CKOPOCMb, 8peMs, PACCMOAHUE) NpU peuleHuu 3a0ad HaA O8UdNCEeHUe 08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIOHCHLIX HANPABICHUSX,

® UCCe008amb BCEE03MONCHBLE cumyayuu npu peweHuu 3a0a4 Ha Osudicerue no peKe, pacemanmpueams pPA3HblE
cucmemuvl omcecdema,

® peuwiamsb pazHOOOPA3HblE 3A0a4U «HA YACMUY,

® pewamos u 000CHOBbIBAMb ceoe peuteHue 3a0au (Gbl()eﬂﬂn’lb mamemamudecKyro OCHOGy) HA HAXO0NCOEHUE Yacmu YUCIA
U qucia no eco 4acmu Ha OCHO6€ KORKPEMHO20 CMblCila c)p06u;
® 0COo3HABAMb U O00BACHAMb UOCHMUYHOCMb 34044 PA3HbIX MUNoe, CeA3bleArWux mpu e6€1udlHbl (Ha pa60my, Ha

NOKynKu, Hda ()euafcenue), 8bIOCNIAAMb DMU BE/IUYUHbL U OMHOULCHUS Jl/le.?fC()y HUMU, NPUMEHAMb UX Nnpu peuleHuu 3(1061'{,
KOHCmMpyupoeanio cobcmeennvie 3a0ay YKA3AHHbIX MUNoeE,

® Gl1A0emb OCHOBHbIMU MEMOOAMU PeueHUs 3a0ay HA CMeCU, CNIABbl, KOHYEHMPAyuu,

® peuiams 3a0a4u HA NPOYEHMbL, 8 MOM HYUCTE, CILONCHbIE NPOYEHMbL C 0D0CHOBAHUEM, UCNOIb3YS PA3HbLE CNOCOODbL,

® pewams JlocuyecKue 3a0aiu pasHblMu cnocoodamu, 8 mom yucjie, ¢ 08yms OJoKamu U ¢ mpems OIOKAMU OAHHBIX C
NnOMOWbIO MaOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKE U Meopul 8ePOSIMHOCMEL HA OCHO8e UCNONb308AHUSL U3VYEHHBIX MEeMO0008 U
000CHOBbIBAMDb pelueHUe,

® peuams HeCI0MCHblE 3a0ayl N0 MAMeMAmu4eckol Cmamucmuke,

® 0811A0eMb OCHOBHLIMU MEMOOAMU PEUleHUsl CIONCEMHbIX 3a0ay. apupmemudeckuil, anreeopauyeckui, nepeoop
8ApPUAHMOB, 2eOMemPUYeCKUll, 2paguiecKull, NPUMEHIMb UX 8 HOBbIX NO CPABHEHUIO C U3VUEHHbIMU CUMYAYUSIX.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX MPEIMETOB:



® guldenAmb NpuU peuleHuu 3a0a4 XapaKmepucmukyu paccmampusaemou 6 3a0aie Cumyayuu, OmaudHbvle om peaibHbIX
(me, om KOMopwiX abcmpazupos8anucy), KOHCMPYUpoB8ams HO8ble CUMYAYUU ¢ YYemom IMux XapaKmepucmux, 8 4acmHoCmu,
npu peweHuy 3a0a4 Ha KOHYeHmpayuu, y4umaoléams NIOMHOCHb 8eUjeCmed;
® pewiams U KOHCMPYUPOBAMb 3a0ayll HA OCHOBE PACCMOMPEHUS. PealbHblX CUMYayuil, 8 KOmopvlx He mpedyemcs
MOYHBIU BbIYUCIUMENbHBLU Pe3yIbman;
® peuwiams 3a0a4u Ha 0BUMNCEHUE NO peKe, PACCMAMPUBAsL pA3Hble CUCEMbl OMCYemd.
CTaTucTHKa M TeOpUsl BEPOSITHOCTEM
o Onepuposams NOHAMUAMU. CMOJIOYamMble U KPY2ogble OUAspamMMbl, mabauybl OAHHLLX, CpeoHee apu@memuyeckoe,
meouana, Haubolvuiee U HauMeHvbuilee 3HAYeHUusl 8bl0OPKU, pPasmMax 6vblOOpKU, Oucnepcus u CmaHoapmHoe OmKIOHeHUe,
CYUAUHASL USMEHYUBOCTNDL,
uzeneKams UHpOpMayuio, npeoCmasieHHyo 8 mabauyax, Ha OUazspammax, epagpuxax,
cocmasnams mabauybl, CMpouUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,
Onepupo8amv NOHAMUAMU. hAKMOPUA YUCA, NepecmarHosKU U couemarnus, mpey2oabHuk llackans;
NpUMeHsmsb NPAasuio NPOU3BEOeHUsl NPU PeuleHUU KOMOUHAMOPHBIX 3A0a4,
® onepupogamv NOHAMUAMU. CILYUAUHbIL ONbIM, CAYYAUHbLL 86100D, UCNbIMANUe, JIeMEeHMapHoe Clyyainoe coovimue
(ucxo0), kKraccuueckoe onpeoeneHue 6eposmHOCMU CLYYAHO20 cOObIMUS, ONepayuu Hao CIYYAUHbIMU COOLIMUAMU,
® npedcmasnamy UHGHOPMAYUIO ¢ NOMOWbIO Kpy208 Jiinepa;
® pewiams 3a0a4U HA BbIYUCTIEHUE 8EPOSIMHOCIU C NOOCYEMOM KOIUYECMB8A 6APUAHINOE C NOMOUbIO KOMOUHAMOPUKU.
B noBce1HeBHOM KU3HU M TIPH U3YYE€HUH APYTUX NMPEAMETOB:
® u38NIeKambv, UHMEPNPEMUpPO8ams u npeobpazosvleams UHGOpMayuro, NpedCmasieHHyIo 8 mabauyax, Ha Ouaspammax,
epagukax, ompaxcarowyro ceoUCmea u XapaKxmepucmuku peaibHulX NPOYeccos U A61eHU;
® onpeodenamv CMamucmuidecKue XapaKmepucmuku 6bl00poK no madauyam, Ouazpammam, cpaguKam, binoJHAMb
CpasHeHue 8 3a8UCUMOCU OM Yelu peueHus 3a0adu,
® OYeHUBAMb BEPOSAMHOCHL PEANbHbIX COOLIMULL U ABTEHULI.
I'eomerpuueckue purypsl
o Onepuposams NOHAMUAMU 2EOMEMPULECKUX puyp;
® U361eKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBAMb UHPOPMAYUIO O 2E0MEMPUYECKUX Puypax, npeocmasieHHyo
Ha Yepmedncax,



® npuMeHAmMb 2ceomempuyeckue axmol 01 peweHus 3a0a4, 8 MoM uucie, Npeonoadazarowux HeCcKOIbKO Wa208
peutenus,
® ¢opmynuposamos 8 NPOCMENUUX CIYHUAAX CBOUCMBA U NPUSHAKU Puyp;
® JoKa3vIBaAmMb ceoMempuiecKue YmeepicoOeHus,
® glademb CMaHOAPMHOU Klaccugukayuel niockux pueyp (mpeyeoivHuKos u 4emovlpexy20ibHUKOS).
B noBceaHeBHOM KU3HM M IPH U3YUYEHHH APYTUX MPEIMETOB:
® UCNONL308AMb CBOUCMBA 2e0MEeMPUYEcKUX ueyp OJisl peuleHus 3a0ad NPpaKmudeckoeo Xapakmepa u 3a0ay u3
CMENCHBIX OUCYUNTIUH.
OTHOIeHUs
o Onepuposamv NOHAMUAMU. DABEHCMBO Queyp, pasHvle QUIYpbl, PABEHCMBO MPEY20IbHUKO8, NAPAJIEIbHOCHb
NPAMBLX, NEePREeHOUKYIAPHOCIIL NPSAMbIX, Yelbl MeHCOY NPAMbIMU, NEPREHOUKYIAD, HAKIOHHASA, NPOoeKyus, nododue gueyp,
no006HbIE (hucypol, NOOOOHBIE MPEY2OTIbHUKU,
o npumensms meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PEUeHUU 3A0ay,
® Xapakmepuzoeamv 63aUMHOE PACNOJIONCEHUE NPIMOLL U OKPYICHOCTU, O8YX OKPYIHCHOCHEL.
B noBce1HeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:
®  UCNONB308aMb OMHOWEHUS OISl peuleHUsl 3a0ay, 803HUKAIOWUX 68 PealbHOU HCUZHUL.
N3mepeHusi u BHIYUCIEHUS
o Onepuposamv npeocmasieHusmu o Onuxe, niowaou, obveme kax eeruyunamu. Ilpumensmos meopemy Ilugacopa,
Gopmynsl nnowaou, 06vema npu peuleHuUU MHO20UA208blX 3a0at, 8 KOMOPLIX He 8ce OAHHble NPeOCmAaBaeHbl 16HO, a Mpebyom
BLIYUCTEHUL, ONEpUPO8ams Oojee UWUPOKUM KOTULeCTN8OM (POPMYI ONUHbL, NAOWAOU, 00beMA, GLIYUCAMb XAPAKMEPUCUKU
KoMOunayuti @ueyp (OKpydcHOCmel U MHO20Y20NbHUKOB) GbIYUCIAMb PACCMOAHUS MedcOy ueypamu, NpuMeHsmb
mpueoHoMempuieckue @Gopmynbl Ons BbIYUCICHUL 6 00Jlee CIOJNCHLIX CIYYAsX, NPOBOOUMb BbIUUCIEHUS HA OCHOB8e
PABHOBEUKOCTU U PABHOCOCNABLEHHOCTU,
®  11POBOOUMb NPOCMbLE BLIYUCTICHUS HA 00bEMHBIX MENaX,
* opmyruposams 3a0a4u Ha BbIYUCTIEHUE ONUH, NIOWAOEl U 00BEMO8 U Peulams UXx.
B noBcenHeBHOM KU3HH M TIPH U3yYe€HHH APYTHX MPEAMETOB:
®  11POBOOUMD BbIYUCTICHUSL HA MECIHOCMU,
® NpuUMeHIMb YOPMYIbl NPU BBIYUCTEHUSAX 8 CMEIICHBIX YUEOHbIX NPeOMemax, 8 OKpyicaouel 0elcmsumenbHOCmu.



I'eomeTpuUecKkue NOCTPOEHHS
o 3z06padccams ceomempuyeckue pucypvl N0 MeKCcmo8omy U CUMBOJLHOMY ONUCAHUIO,
® C80O0OHO ONEPUPOBAMb YEPMENHCHLIMU UHCTNPYMEHMAMU 8 HECIONCHBIX CILYYAsIX,
®  GLINOJIHAMb NOCMPOEHUSI MPEY20JbHUKOS, NPUMEHAMb OMOeIbHble Memoobl NOCMPOEHUU YUPKYIeM U TUHetKOU U
npoBOOUMb npocmeliuiue UCCIe008AHUS YUCTA PeUeHUl;
® u3z00padicamv Munosvie NIOCKUe @ueypbl U 0OvbeMHble meld C HOMOWDBIO NPOCMEUWUX KOMNbIOMEPHbIX
UHCMPYMEHMO8.
B noBceHeBHOM KMU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:
®  BLINOJIHAMb NPOCMeluiUe NOCMPOEHUs HA MECIHOCMU, HE0DX00UMbLE 8 PEANbHOU HCUSHU,
® OUeHUBAMb PA3MEPLI PEAbHbIX 00BLEKMO8 OKPYIHCAIOUIe20 MUPA.
IIpeoGpazoBanusi
o Onepuposamv NOHAMUEM OBUNCEHUS U NPEO0OPA308aHUL NOO0OUS, 61A0emb NpuemMamu NOCmpoeHus gueyp ¢
UCNOIL308AHUEM 0BUNCEHU U NPeoOPA308aHULL NOOOOUsl, NPUMEHAMb NOJIYYEHHble SHAHUS U ONbIM NOCMPOEHUL 8 CMEHCHBIX
npeomMemax u 8 peaibHulX CUMYAyUsax OKpyscaroue2o Mmupa,
e cmpoums ucypy, HOOOOHYIO OAHHOU, NOAL308AMBC CEOUCMBAMU NOO0OUS 051 0O0CHOBAHUS CEOUCME (huyp;
® NPUMEHAMb CBOUCMBA OBUNCEHUL OISl NPOBEOEHUsL NPOCMEUWUX 000CHOBAHULL CBOUCME puyp.
B noBceHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
®  NPUMEHAMb CEOLUCMEA OBUINCEHUL U NPUMEHAMb N0000Ue 0Jis1 NOCMPOEHU U 8bIYUCTIEHULI.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
o Onepuposamv NOHAMUAMU GEKMOP, CYMMA, PASHOCMb 8EKMOPO8, NPOU3gedeHUue 8eKmopa Ha Yucio, Y20l Meicoy
BEKMOPAMU, CKATAPHOE NPOU3BEOEHUE BEKMOPO8, KOOPOUHAMbL HA NIOCKOCTU, KOOPOUHAMbI BEKMOPA,
® GLINOJIHAMYL OClCMBUs HAO 8eKMOPAMU (CIOJCEHUE, BbIYUMAHUE, YMHONMCEHUE HA YUCTO), GbIYUCIAMb CKAJSAPHOE
npouszeedeHue, onpeoessims 8 NPOCMEeUWUX CAYUaAsaX Y20l MeHcOy 6eKMOpAMU, BbINOJHAMb pPA3N0NHCEeHUe BeKmopa Hd
cocmasnawue, NPUMEHAmMs NOJLYYEeHHble 3HAHUSL 68 (U3UKe, NOIb308AMbCs (POPMYIOU BbIYUCTIEHUS PACCMOSIHUA MeHCOY
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCNOb308AMb YPAGHEHUS uyp O/ peuleHus 3a0a4,
® NPUMEHSIMb BEKMOPbLI U KOOPOUHAMDBL OJI8 PEULleHUs. 2eOMEeMPULECKUX 3A0ay HA GblYUCIeHUe OJIUH, V2Tl08.
B noBcenHeBHOM KM3HH M TIPH U3y4YE€HHH APYTHX NMPEIMETOB:



® UCNONBL308AMb NOHAMUSL 8EKMOPOB U KOOPOUHAM 05 peuleHus 3a0ay no usuxe, 2eoepaduu u opyeum yueOHvIM
npeomeman.
HcTopusi MmaTeMaTuKn
o Xapaxmepuzosamo 6K1A0 8bI0AIOWUXC MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX 001acmel;
® NOHUMAMb POIb Mamemamuxu 6 pazsumuu Poccuu.
MeToabl MATEMATHKH
o Ucnonw3ys uzyuennvie Memoobvl, NPOBOOUMb 00KA3AMENbCMEB0, GbINOJHAMb ONPOBEPHCEHUE,
® BbIOUPAMb U3YYUEHHbIe MeMOObl U UX KOMOUHAYUU OJiA peleHUs MamemMamudyeckux 3a0auy,
® UCNONBL308AMb MameMamuieckue 3HaHus 01 ONUCAHUSL 3aKOHOMEPHOCIel 8 OKpYJcalouell 0eliucmsumenbHoCmuy u
NpoU38e0eHUsX UCKYCCMBA;
® npuMeHsImb Npocmeliue NPoSPaAMMHbLE CPeOCmBa U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl NPU pelleHul
Mamemamuyeckux 3a0ay.
BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCS B 7-9 Ki1accax JJIsl YCIEIHOT0 NMPOA0JIKeHsI 00pa3oBaHusl HA
yrJj1yOJICHHOM ypOBHeE
DJIeMeHTbI TEOPUH MHOKECTB U MATEMaTHYeCKOH JIOTHKH
o CBOOOMHO OTEpUPOBATHh MOHSATUSMU: MHOXKECTBO, XapaKTCPUCTUKH MHOXKECTBA, AJIEMEHT MHOECTBA,
MyCTOE, KOHEUYHOE U OECKOHEUHOE MHOKECTBO, IIOJIMHOKECTBO, MPUHAIIC)KHOCTD, BKIIIOUECHUE, PABEHCTBO MHOKECTB,
CITOCOOBI 3a/JaHNE MHOYKECTBA;

L4 3aaBaTb MHOKCCTBA PAa3HbIMHA CHOCO6aMI/I;
L4 ITPOBCPATH BBIIIOJIHCHHUC XaPAKTCPUCTUICCKOI'O CBOMCTBA MHOXXCCTBA,
L CBO60)1HO OIICpUPOBATH MMOHATUAMU: BBICKA3bIBAHUC, HCTUHHOCTD M JIO’)KHOCTL BBICKA3bIBaHH:A, CJIOKHBIC

Y IPOCTBIE BBICKA3BIBAHUS, OTPULAHKUE BBICKA3bIBAHUI; UCTUHHOCTH U JIOXKHOCTh YTBEPKJICHUS U €r0 OTPULAHHS,
orepaly HaJl BEICKa3bIBAHUSIMU: U, UJIM, HE; YCIOBHBIE BHICKA3bIBAHUS (MMILIUKAIIUN);
o CTPOUTH BBICKA3bIBAHUS C UCIIOJB30BAaHMNEM 3aKOHOB anTeOphbl BHICKA3bIBAHUM.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMETOB:
® CTPOUTH PACCYKAECHUSI HA OCHOBE UCIIOJIb30BAHUS MPABUJII JIOTHUKH;
® CIIOJIb30BaTh MHOXKECTBA, OINEpallud C MHOKECTBAMU, UX T'papuyecKoe MPeACTaBICHUE JJISI OMUCAHUS peaTbHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a/1a4 APYTUX y4eOHBIX MPEAMETOB.



Yuciaa
e (CB00OOTHO OmNEpPUPOBATh MOHATUAMM: HATypaJlbHOE YHCIO, MHOXECTBO HATypajbHBIX YHCEJ, IIeJI0e YHUCJIO,
MHOKECTBO IIEJIBIX YHCEeJI, OOBIKHOBEHHAS APOO0b, AeCATUYHASA JpOOb, CMEIIAHHOE YUCIIO, PALIMOHAIIBHOE YKCIIO, MHOYKECTBO
pallMOHANIBHBIX YHCEJ, UPPAlMOHATLHOE YKCIIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE YMCIIO, MHOKECTBO JCHCTBUTEIBHBIX
qyuces, TeOMETPpUUECKasi UHTEPIIPETALNs HATypaAJbHbBIX, IEIbIX, PAIlMOHATBHBIX, IEHUCTBUTEILHBIX YHUCEIT;
® TIOHUMATh U OOBSACHSITH PA3HUIY MEXKY MO3UIIMOHHON Y HEMO3UIIMOHHOW CUCTEMaMH 3aIK1CH YKCET,
® TIEPEBOJUTDH YKCJIA U3 OJTHON CUCTEMBI 3alTUCH (CUCTEMBbI CUMCIICHUS) B IPYTYIO;
® JI0Ka3bIBaTh M MCIIOJIL30BATh MPU3HAKU ACTUMOCTH Ha 2, 4, 8,5, 3, 6,9, 10, 11 cyMMBbl 1 TPOU3BEACHUS YUCET MTPU
BBITIOJTHEHUU BBIYMCIICHUN U PEILICHUH 3a]1aY;
® BBHINIOJHATH OKPYTJICHHE PAIIMOHATBHBIX U UPPAIMOHATBHBIX YHCEII C 3aIaHHON TOUYHOCTHIO;
® CpaBHUBATh JCHCTBUTEIBHBIC YHCIIA PA3HBIMHU CIIOCOOAMU;
® VIOpSJIOYMBATH YHUCIIA, 3alMCaHHbIE B BHJEC OOBIKHOBEHHOW M JECATUYHOW JpoOHM, dYHCiIa, 3alMCaHHBIC C
HCIIOJB30BaHUEM apu(PMETUUECKOTO KBAAPATHOTO KOPHS, KOPHEN CTeNEeHU OOJIbIIIE 2;
e naxoauth HOJ[ u HOK uucen pa3HbiMu crioco6amMu U UCIOIL30BaTh UX MIPU PEILICHUH 3a]1a4;
® BBHINIOJHATH BBIUUCIICHUS U MPEOOPa30BaHUS BHIPAKEHUM, COJIEPKAITUX ACHCTBUTEIIbHBIC YHUCIIa, B TOM YUCJIE KOPHU
HATYpaJIbHBIX CTEIICHEM.
B noBcegHeBHOM KU3HU ¥ IPU U3YYE€HUM JAPYTUX NPEeIMETOB:
® BBHITIOJHATH M OOBSICHATD PE3yJIbTAThl CPABHECHHS PE3YJIbTATOB BEIYMCIICHUH ITPU PEIICHUH IMTPAKTHYECKUX 3a7a4, B TOM
qucye TPUOIMKEHHBIX BBIYUCIECHUMN, UCTIOIB3YS pa3HbIe CIOCOObI CPaBHEHUIA;
® 3aMKUChIBATh, CPABHUBATH, OKPYTJSATH YKMCIIOBBIC JAHHBIC PEAIbHBIX BEIMYMH C HUCIOJb30BAHUEM Pa3HBIX CHUCTEM
U3MEpEHUS,
® COCTaBJIATH U OIICHUBATh Pa3HBIMH CIIOCOOAMHM YHCIIOBBIE BRIPQKCHUS MIPH PEIICHUU TPAKTHUECCKUX 3aJ1a4 U 3aJ]1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB.
To:xknecTBeHHbIE IPe00pa3oBaHUs
e (CB00OOJHO ONIEPUPOBATH MOHATHUSIMH CTEIICHHU C IIEJIBIM U JPOOHBIM ITOKa3aTelIeM;
® BBHINIOJIHATH JJOKA3aTEIbLCTBO CBOMCTB CTEMEHHU C LIEJIBIMUA U IPOOHBIMU MOKA3aTEISIMU;



® ONEpPUPOBATh IOHATUSAMU «OAHOWIEH», «MHOTOYJIEH», «MHOTOWIEH C OJHON MEPEMEHHOI», «MHOTOWIEH C
HECKOJIbKUMHU TEPEMEHHBIMI», KO3()(PUIIMEHTH MHOTOUJICHA, «CTaHAAapTHAsl 3alKiCh MHOTOWICHA», CTENEHb OJHOYICHA H
MHOT'OYJICHA;

e CBOOOJHO BIAJCTh IPUEMaMH MPEOOPA30BAHMS LIETBIX U JPOOHO-PAIIMOHATIBHBIX BHIPAKEHUH;

® BLIIIOJIHATL PA3JI0OKCHHC MHOI'OYJICHOB HAa MHOXKHUTCIN PAa3HbIMU CHOCO6aMI/I, C HCIIOJBb30BaHHMCM KOM6I/IHaHI/Iﬁ
Pa3JINYHbIX IIPUCMOB,

® 1CIIOJIB30BaTh TeopeMy Buera u Teopemy, oOpatHyto Teopeme Buera, U1 moucka KopHel KBaJpaTHOTO TpeX4sieHa U
IUIsL pEeLICHUS 3a[a4, B TOM YHUCJIE 3aa4 ¢ TapaMeTpaMy Ha OCHOBE KBAJIPaTHOI'O TPEXWICHA;

® BBIIOJHATH AEJIEHUE MHOTOWICHA HA MHOTOWIEH C OCTATKOM;

® JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEHU U KOPHEW CTENEHU 71

® BBIOJIHATH IPEOOPA30BAHUS BBIPAKEHUM, COIEPXKALUX KBaIpaTHbIE KOPHU, KOPHU CTEIEHHU 7;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH «TOXKIECTBO», TOKIECTBO HA MHOKECTBEY, «TOKIECTBEHHOE IPE0Opa3OBaHUEY;

® BBIOJIHATH PA3NIUYHBIE IPEOOPA30BaHUs BBIPAKEHUI, COEpIKALIUX MOI[YJII/I.(JF) = x*
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:
® BBINOJHATH NPEOOPa3oBaHUsl U JEUCTBHS C OYKBEHHBIMH BBIPAXKEHUSMH, YHCIOBbIE KO3(PQPUIMEHTHI KOTOPBIX
3aIlMCaHbl B CTAHAAPTHOM BUJE;
® BBINOJIHATH IPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKEHHUH NP PEIICHUU 33]1a4 JPYTUX YUYEOHBIX IPEIMETOB;
® BBIOJIHATH MPOBEPKY MPABIONOAO0US PUINUECKUX U XUMHUECKUX (POPMYJT Ha OCHOBE CpPaBHEHMs pa3MEPHOCTEN U
BAJICHTHOCTEM.
YpaBHeHMs U HEPABEHCTBA
e (CBOOOIHO ONEpPUPOBATH MOHATUSMU: YpPAaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHHS U HEPABEHCTBA,
YpPaBHEHME, SBISIOLICECA CIEACTBUEM APYrOro ypaBHEHMs, YPAaBHEHUs, PABHOCHIIBHBIE HAa MHOYKECTBE, PaBHOCUIIBHBIC
npeoOpa3oBaHUs YPaBHEHUN;
e pelaTh pa3Hble BUbl YPABHEHHI U HEPABEHCTB M UX CHCTEM, B TOM YHCIIE HEKOTOPBIE YpaBHEHUS 3 U 4 cTeneHew,
JIpOOHO-pallMOHANIBHBIE U UPPALMOHAIBHBIE;
e 3HaATh Teopemy Buera 11 ypaBHEHUN CTEIIEHU BBILIE BTOPOW;



® [OHHMMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUJIBHBIX MPEOOpPa30OBaHUSX YpPABHEHUH W YMETh HX
JIOKa3bIBATh;

® BIIAJICTh PA3HBIMH METOJAMHU PEIICHHS ypaBHEHHI, HEPABCHCTB U WX CHUCTEM, YMETh BHIOMPATH METOJ PEIICHUS U
00OCHOBBIBAThH CBOM BBIOOD;

® HCIOJIb30BaTh METOJI MHTEPBAJIOB JIJISl PEIICHUSI HEPABEHCTB, B TOM YHUCJIE IPOOHO-PAIMOHAIIBHBIX M BKIIOYAIOIIUX B
ce0st uppalMOHaIbHBIEC BEIPAKEHNUS,

e pemaTh anredpanvyeckue ypaBHEHHsI 1 HEPABEHCTBA M UX CUCTEMBI C MapaMeTpaMu alredpandyeckuM u rpaduueckium
METOaMHU;

® BIIQJICTh PA3HBIMU METOJAMH JI0KA3aTEIHCTBA HEPABEHCTB;

e pemaTh YPaBHCHUS B IENIBIX YNCTIAX;

® 1300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 33]]aBa€MbI€ YPABHCHHUSIMHU, HEPABEHCTBAMHU U UX CUCTEMAaMH.

B noBceHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHUX NMPeIMETOB:

® COCTaBIIATH U PEIIaTh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IIPH PEIICHUH 33/1a4 IPYTUX YICOHBIX IIPEIMETOB;

® BBINOJHATH OINCHKY MPABIOINOI00MS pe3yIbTAaTOB, MOTYyYaeMbIX MTPU PEIICHUN Pa3TUIHBIX YPaBHCHUN, HEPABEHCTB U
WX CHCTEM IPHU PEIICHUH 3a/1a4 JPYTUX YU€OHbIX MPEIMETOB;

® COCTaBIIATH U PEIIATh YPAaBHEHHUS U HEPABEHCTBA C MapaMeTpaMH MPHU PEIICHUH 33/1a4 APYTUX YIeOHBIX MPEIMETOB;

® COCTaBIIATh ypaBHEHWE, HEPABEHCTBO WJIM WX CHUCTEMY, OIKCHIBAIOIINE PEATHHYIO CHUTYAIlUIO WU MPHUKIATHYIO
3a/1auy, MHTEPIPETHPOBATH MOTYICHHBIC PE3YIbTATHI.

DOYyHKIUU

e (CBOOOIHO OIMEpPUPOBATh MOHATHIMH: 3aBHCHUMOCTH, (DYHKITMOHAJIbHAS 3aBUCHMOCTh, 3aBHCHMas M HE3aBUCHMas
nepeMeHHble, PYHKIS, COCOOb! 3aaHusl QYHKIMK, apTyMEHT U 3HadeHHe (yHKIHUU, 007acTh ONPEAeTICHUs] 1 MHOKECTBO
3HauYeHUs QYHKIMU, HYJIU PYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKITUU, HauOOJIbIlIee U HAUMEHbIIIEEe
3HAYCHUS, YETHOCTH/HEUETHOCTh (DYHKIIMH, MEPUOAUYHOCTh (QYHKIMH, Tpapuk (QyHKIMH, BEpTUKAIbHAS, TOPU3OHTAIbHAS,
HAKJIOHHAsI aCUMITTOTHI;, TpaduK 3aBUCUMOCTH, HE SIBJISIONIEHCS (QYHKINEH,

e crpouth rpabuku (QyHKIHI: TUHEHHOHN, KBaAPAaTUYHOW, APOOHO-JIMHEWHOMN, CTETICHHOW MpPU PAa3HBIX 3HAYCHUSIX
TIOKA3aTENsA CTEHEHH, y —|;

® JCIIOIb30BaTh IPe0Opa3oBanus rpapuka QyHKUUU  — 5 (x) AJIS TOCTPOEHHS IPAPUKOB QYHKLIUH y = of (kx+5)+c 5



® aHaJIU3UpPOBATh CBOMCTBA (QYHKIMI U BUJ I'padyKa B 3aBUCUMOCTH OT I1APaMETPOB;

e CBOOOJHO OMEpPUPOBATHh TMOHATHUSAMHU: TOCIEAOBATEIBHOCTh, OTPAHUYEHHAs IIOCIEA0BATEIBHOCT, MOHOTOHHO
Bo3pacTaromas (yObIBaromias) IOCJIEJOBATEIbHOCTh, TPEAET IOCIEI0BAaTeNbHOCTH, apudmeTnyeckas mporpeccus,
reOMETPUYECKas MPOTrPECCHsl, XaPAKTEPUCTUYECKOE CBOMCTBO apu(PMETHUECKON (F€OMETPUUYECKOM ) IPOIPECCUN;

® CIIOJIB30BaTh METOJ] MaTeMaTUUYECKOM MHIYKIUU JUIsl BbIBOJA (OpMyJ, JOKA3aTEIbCTBA PABEHCTB U HEPABEHCTB,
pElLIeHNUs 3a]1a4 Ha AEITUMOCTb;

® CCJIEN0BATh MOCIIEN0BATENBHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e penratb KOMOMHUPOBAHHBIE 337]a4l HA apU(METUIECKYIO U TEOMETPHUUECKYIO TPOrPECCUH.

B noBceHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX MPeIMETOB:

® KOHCTPYUPOBATh U UCCIENA0BATH QYHKIHUU, COOTBETCTBYIOIINE PEAIbHBIM IIPOLIECCAM U SIBIICHUSIM, HHTEPIIPETUPOBATh
MOJIy4YEHHBIE PE3YJIbTaThl B COOTBETCTBUU CO CHEIU(PHUKON HCCIIeyeMOro MpoLecca Uin sSBJICHMUS;

® ICIIOJIb30BATh rpapUKHU 3aBUCUMOCTEN AJIs1 UCCIIEJOBAHMSI PEANIbHBIX MTPOLIECCOB U SBJICHUM;

® KOHCTPYMPOBaTh U UCCIENOBATH (DYHKIHMH MPU PEUICHUU 337a4 APYIHMX y4E€OHBIX MPEIMETOB, HHTEPIPETUPOBATH
MOJIyY€HHBIE PE3YNIbTAThl B COOTBETCTBUU CO CIIELIM(PUKON y4eOHOT0 peIMeTa.

CraTtucTuka M Teopusi BepOsITHOCTEM

e (CBOOOIHO oOmnepupoBaTh TMOHATUAMH: CTOJOYATBIE M KPYrOBbIE JAWAarpaMMbl, TaONMIbl JaHHBIX, CpEIHEe
apudpMeTndecKkoe, MearnaHa, HauboJbIllee 1 HaUMEHbIIee 3HAUYCHUS BBIOOPKH, pa3Max BBIOOPKH, TUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE, CITy4aiiHasi U3MEHYUBOCTb;

e BBIOUpaTh HaMOOJEEe YIOOHBIN CIIOCOO TPeICcTaBIeHUs] HHPOpPMaIIUU, aJIeKBaTHBINM €€ CBOMCTBAM U LIEJISIM aHAJIN3a;

® BBIYHCIIATH YHCIOBBIC XapAKTEPUCTUKH BHIOOPKU;

e CcBOOOJHO OINEPUPOBATH MOHATHSIMU: (DAKTOpHAT YMCIIA, IEPECTAHOBKU, COUYETAHHUS U Pa3MEUICHUs, TPEYrOJbHUK
ITackans;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CIyYalHBIA OMBIT, CIy4YailHbIA BBIOOD, UCIIBITAHUE, DJIEMEHTApHOE Cly4aiiHoe
coObITHE (MCXO[), KIIACCUYECKOE OMpPENESICHUE BEPOATHOCTH CIy4YalHOTO COOBITHS, ONIEpALMU HaJ CIyYalHBIMU COOBITUSMH,
OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

e CcBOOOJHO ONEPUPOBATH MOHATUSMU: CIyYalHBIN OMbIT, CIY4YailHbIA BHIOOp, UCIIBITAHKUE, FJIEMEHTAPHOE CIydyaiiHOe
coObITHE (MCXO[), KIIACCUYECKOE OMpPENESICHUE BEPOATHOCTU CIy4YalHOTO COOBITHS, ONIEpALMU HaJ CIyYalHBIMU COOBITUSMH,
OCHOBHBIE KOMOMHATOPHBIE (POPMYITBI;



® 3HATh IPUMEPHI CIIyYalHBIX BEJTUYWH, U BBIYUCIIATh UX CTATUCTUYECKUE XapPAKTEPUCTHUKU,

® HCTOJB30BaTh GOPMYIIHl KOMOMHATOPHUKY TIPH PEIICHIN KOMOMHATOPHBIX 33]1a4;

® pemaTh 33J1a4M Ha BBIYMCIICHUE BEPOSTHOCTH B TOM YHCIIE C UCTIOJIB30BaHUEM (OPMYII.

B noBceaHeBHOI JKM3HU M NIPU M3YyYe€HUH APYTUX MPeAMETOB:

® TIpeACTaBIATh MHGOPMAIIMIO O pealIbHBIX Ipolleccax M SBJICHUSIX CIOCOOOM, aJeKBAaTHBIM €€ CBOMCTBAM M IIEIU
UCCIICIOBAHNS;

® AHAIM3UPOBATh W CPABHHUBATh CTATUCTUYCCKUE XaAPAKTEPUCTUKH BHIOOPOK, TMOJYYEHHBIX B MPOIECCE PEIICHHS
MIPUKJIAIHON 3a1a4M, U3yUYCHUSI PEATTbHOTO SIBJICHUS, PEIICHUS 3a/1a4l U3 APYTUX YUEOHBIX NPEIMETOB;

® OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUHN U SBJICHUHN B Pa3IMUHBIX CUTYyaIUX.

TexkcTOBBIC 3a1aYH

e PemaTh NpocThie U CIOXKHBIC 3aJla4d, a TAK)KE 3a7a4d MOBBIIMICHHONW TPYJIHOCTH U BBIACIATH UX MAaTEMaTUUYECKYIO
OCHOBY;

® pacrno3HaBaTh Pa3HbIC BUJIbI U TUIIBI 33/1a4;

® CIIOJB30BaTh Pa3HbIC KPATKUE 3aMKUCH KaK MOJIEJIA TEKCTOB CIIOKHBIX 3aJ]1a4 U 3aJ]1ay MOBBIIICHHOW CIOKHOCTU JJISI
MTOCTPOCHUS TOMCKOBOM CXEMBI M PEIICHHUS 3a/1a4, BHIOMPATh ONTHUMAJIBHYIO JJIsl pacCMaTpUBAEMOM B 3a/1a4e CUTyaIllud MOJICIb
TEKCTa 3aJ1auu;

® paziuyaTh MOJEIb TEKCTAa U MOJE/b PEIICHUA 3aJa4i, KOHCTPYHPOBATh K OJTHOM MOJICJIN PEIICHHUS CIOXKHBIX 3aj]1a4
pa3HbIe MOJIENI TEKCTa 3aJ1auu;

® 3HATh U MPUMEHSThH TPU criocoOa MOUCKa pernieHus 3aj1a4d (0T TpeOOBaHUS K YCIOBUIO M OT YCJIOBHUS K TPEOOBaHUIO,
KOMOWHHPOBAHHBIN );

® MOJCIUPOBAThH PACCYKJICHUS TIPU MOUCKE PEIISHUS 3a7]a4 C TTIOMOIIBIO Tpad-CXEMBI;

® BBIJICJISITH ATAIbI PEIICHUS 3aJ]a4d U COJIEpKaHUe KaX0TO dTana;

® yMeThb BHIOMpaATh ONTHUMAIBHBIA METOJ PEUICHUS 33/1aud U OCO3HABATh BHIOOP METOJa, pACCMATPUBATh PA3IMUHBIC
METO/Ibl, HAXOJUTh Pa3HbIC PELICHUS 3a]]a4H, €CJIM BO3MOXKHO;

® aHAJTM3UPOBATh 3aTPYAHEHUS MMPU PEIICHUH 3a/1a4;

® BBIMOJHATH PA3IMUHBIC TTPEOOpPaA30BaHUS PEAJIOKEHHON 3a7a4i, KOHCTPYHUPOBATh HOBBIE 3a/1aUd U3 JIAHHOH, B TOM
qucje oOpaTHbIC;



® HHTEPIPETUPOBATH BEIYMCIUTEIBHBIC PE3YIbTATHI B 33/1aUe, HCCIEA0BATh MTOJIYYCHHOE PEIICHHE 3a/1a4H;

® U3MCHATH YCJIOBHE 3a7ad (KOJMYECTBCHHBIC WM KA4YeCTBEHHBIE JaHHBIC), KCCICNOBAaTh W3MEHEHHOE
npeoOpa30BaHHOE;

® AHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYAIMH B3AUMHOTO PACIIOJIOKEHUS IBYX OOBEKTOB M N3BMEHEHHE HX XaPaKTEPUCTHK
IIPU COBMECTHOM JIBIDKEHUU (CKOPOCTH, BpEMsI, PACCTOSIHUE) TIPU PEIICHNUH 3a/1a4 Ha ABM)KCHHE JIBYX OOBEKTOB KaK B OJHOM,
TaK ¥ B TIPOTHBOIIOJIOKHBIX HAMPABJICHUSIX, KOHCTPYHPOBATh HOBBIE CHUTYAIlMd HAa OCHOBE M3MEHEHUS yCIOBUU 3ajadd IMpH
JIBUKCHHUH TI0 PEKE;

® ICCIIEIOBaTh BCEBO3MOXKHBIC CUTYAIMU TIPH PEIICHUH 3a/1a4 Ha JIBMKEHHE IO PEKe, pACCMaTPUBATh Pa3HbIe CUCTEMBI
OTCYETAa,

® pemrath pa3HOOOpA3HBIE 33aUN «HA YaCTIY;

e pemrath U 000CHOBBIBATH CBOE PEIICHHE 3a/1a4 (BBIICISITH MATEMAaTHIECKYIO OCHOBY) Ha HAXOXK/ICHUE YaCTH YHCIIa U
YHCIIa [0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMBICIA Jpo0u;

® OOBSCHATh HWJICHTUYHOCTH 3a/lad Pa3HBIX THUIIOB, CBSA3BIBAIOIINX TPH BEIMYUHBI (Ha pabOTy, Ha IMOKYIKH, Ha
JBWKCHHE), BBIJICIATh OTH BEJIMYMHBI M OTHOIICHHS MEXKIY HHMH, IPHUMEHSATh WX MPH PEHICHWM 3ajJad, KOHCTPYHPOBATh
COOCTBEHHBIC 3314 YKa3aHHBIX THIIOB;

® BJAJICTh OCHOBHBIMH METOJAaMHU DPCIICHHS 3a/ad Ha CMECH, CIUIaBblI, KOHIICHTPAIIMHU, WCIIOJIb30BaTh MX B HOBBIX
CUTYAIIUSX 110 OTHOIICHUIO K U3YUYEHHBIM B IPOIIECCE OOYUCHUS;

® pemiath 3aJa4u HA MPOICHTHI, B TOM YHCIIE, CIIOKHBIC TIPOIIEHTHI C 000CHOBAHNEM, UCTIOB3YS Pa3HbIE CIIOCOObI;

® pemaTh JOTUYECKHUE 3a7aud Pa3HBIMU CIIOCOOAMH, B TOM YHCIIE, C IBYMs OJIOKaMH U C Tpemsi OJOKaM¥ JTaHHBIX C
ITOMOIIILIO TAOJINII;

e pemaTh 3aJa4d 10 KOMOWHATOPUKE W TEOPHH BEPOSTHOCTEH HAa OCHOBE WCIOJIB30BAHUS W3YYECHHBIX METONOB M
000CHOBBIBATh PEILICHUE;

® pelIaTh HECIOXKHBIE 337291 TI0 MAaTEMATHIESCKON CTaTUCTUKE;

® OBJIAJICTh OCHOBHBIMH METOJIAaMHU PpEIICHUS CIOKETHBIX 3a1ad: apupMETHUYECKHUH, anreOpamdeckuii, mepedop
BapHAHTOB, TCOMETPUUCCKUH, rpapUUeCKHid, TPUMEHSITh X B HOBBIX 110 CPABHCHHIO C M3YYCHHBIMU CUTYAIUAX.

B noBcexHeBHOM KH3HM M IPH M3YYEHUH APYTUX MPEIMETOB:



® KOHCTPYHPOBATh HOBBIC JIJISl JAHHOW 33/1a4M 3aJa4HbIC CUTYaIlH C Y4ETOM PEabHBIX XapaKTePUCTHK, B YACTHOCTH,
IIPH PEIICHUH 3aJ1ad Ha KOHIICHTPAIMH, YYUTHIBATh IUIOTHOCTH BEIIECTBA; pPEIIaTh W KOHCTPYHUPOBATH 3aJa4d HAa OCHOBE
PacCMOTPEHHS PEATbHBIX CUTYAIlNH, B KOTOPBIX HE TPeOyeTCs TOUHBIA BRIYHCIUTEIILHBIN PE3yIIbTaT;

e pemIaTh 33J1a4M Ha ABMXKCHHE T10 PEKe, pacCMaTPHUBas pa3HbIC CHCTEMBI OTCUCTA,;

® KOHCTPYHPOBATH 33JIa4HBIC CUTYAIlUH, MPUOIMKCHHBIE K peaTbHON JeHCTBUTEILHOCTH.

I'eomeTpuyeckue purypol

e (CB00OOMHO OmMEpHPOBATh T'C€OMETPHUSCKUMHU TIOHATHUSAMHU TPU PEIICHWH 3a7ad M IMPOBEICHUU MaTeMaTHYECKHX
paccyXICHUN;

® CaMOCTOSATEIBHO (POPMYIUPOBATH ONPEACICHHUSI FTEOMETPUUCCKHUX (PUTYp, BBIABUTATh THIIOTE3bI O HOBBIX CBOMCTBAX U
MpHU3HAKaX TeOMETPUICCKUX (PUTYyp U 0OOCHOBBIBATH MJIU ONPOBEpraTh MX, 0000MATh WIIM KOHKPETU3UPOBATh PE3yJIbTAaThl Ha
HOBBIC KJIACCHI (PUTYP, MPOBOJUTH B HECTIOKHBIX CIYYasiX KIACCU(PHUKAINIO (GUTYP 1O PA3TMIYHBIM OCHOBAHUSIM;

® CCIENOBaTh YEPTSXKM, BKIOYas KOMOWHAIMK GUTYp, HW3BJICKaTh, WHTEPIPETHPOBATH H IMPEOOPA30OBHIBATH
uH(POPMAIINIO, TIPEJICTABICHHYIO Ha YepPTEkKaxX;

® pemIaTh 3a7a91 FreOMETPHUECKOTO COICPIKAHMSI, B TOM YHCJIC B CUTYaIlUsX, KOT1a aITOPUTM PEIICHHS HE CIIETyeT SIBHO
U3 YCJIOBHS, BBIMOJHATh HEOOXOAMMBIC JUISI PEIICHUS 3aJa4dd JOMOJIHUTEIbHBIC IOCTPOCHHS, MCCIICI0BATh BO3MOXKHOCTH
MPUMEHEHHUS TeopeM U (POpMYJI JIJIsl pEIICHHS 3a1a4;

e (hopMyIMPOBATH U JIOKA3BIBATH TEOMETPUICCKUC YTBEPIKICHHS.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® COCTaBJISITh C WCIIOJIb30BAHUEM CBOWMCTB T€OMETPUYCCKUX (UTYp MaTEeMaTHUECKHE MOJCIH IS PEIICHUS 3ajad
MPAKTUYECKOTO XapaKTepa W 3aJad W3 CMEKHBIX JUCIUIUIMH, WCCIICIOBATh TOJYYCHHBIC MOJEIH W WHTCPIPETHPOBATH
pe3yJbTar.

OTHOIEeHUs

e BiageTh MOHATHEM OTHOIICHUS KaK METaIPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH TOHATHUSAMHU: PaBEHCTBO (Uryp, paBHbIC (UIYpPBHI, PAaBEHCTBO TPEYTOJHLHUKOB,
MapajuIeTbHOCTD MPSAMBIX, MEPICHIUKYIIPHOCTD MPSMBIX, YIIIbI MEXKIY MPSMBIMH, TEPIICHIUKYIISIP, HAKIOHHAS, MPOCKITHS,
nogo6ue Gpuryp, nogooHbIe GUTYPHI, TOJOOHBIE TPEYTOJIHHUKH,

® ICITOJIB30BAaTh CBOMCTBA MOJO0US ¥ paBEHCTBA (QUTYP MPHU PEIICHUH 3a1a4.

B noBceHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:



® CIIOJIb30BaTh OTHOIICHUS JIJIS IIOCTPOSHUS M UCCIEOBAHUS MaTeMaTHYECKUX MOJIeJIed 00BEKTOB peaabHON KU3HHU.
N3mepenusi u BbIYMCIECHUS
e (CBOOOIHO OIEPUPOBATH MOHATHUSMH JJIMHA, TUIONIAAb, 00bEM, BETUYMHA yIia KaK BEIMYWHAMH, MCIOJIb30BaTh
PaBHOBEJIMKOCTh U PABHOCOCTABIICHHOCTD MPU PELICHUU 337a4 Ha BBIUKMCIIEHUE, CAMOCTOSTEIIBHO MOJIY4YaTh U UCIIOJIb30BATh
(hopMyJIBI 11 BBIYUCIICHUH TUTOMIa el 1 00beMOB (UTYp, CBOOOIHO ONIEPUPOBATH HIUPOKUM HAO0pOM (hOpMYJI Ha BEIYHCICHUE
IpU PEIICHUH CJOXKHBIX 3aJa4, B TOM YMCJIE M 3ajad Ha BBIYMCICHHE B KOMOMHAITUSAX OKPY)KHOCTH M TPEYrojbHHUKA,
OKPYXHOCTH M YETHIPEXYTOJILHUKA, & TAK)KE C IPUMEHEHUEM TPUTOHOMETPHUH;
® CaMOCTOSTENIbHO (DOPMYJIMPOBATH THUIIOTE3bI U IPOBEPATH UX JTOCTOBEPHOCTD.
B noBceaqHeBHOI JKM3HU M NIPU U3YyYE€HUH APYTUX MPeIMETOB:
e CBO0OOJHO omepupoBath (HOpMyJIaMHu TMPU PEIICHUM 33a/ad B APYTUX YYEOHBIX MpEAMETaX W IpHU MPOBEICHUU
HEOOXOJIMMBIX BHIYUCIICHUHN B peaIbHOM JKU3HHU.
I'eomeTpuyeckne mMoCTPoOEeHU
e OrnepupoBaTh MOHIATHEM HA0Opa JIEMEHTOB, ONMPEICIIAIONINX T€OMETPUUSCKYIO (DUTYPY,
e BJaJeTh HAOOPOM METOJOB MOCTPOSHUM LIUPKYJIEM M JIMHEHKOM;
® [IPOBOJIUTH AHAJIU3 Y PEATM30BBIBATH ATAIbI PEIICHUA 33]1a4 HA IIOCTPOCHUE.
B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX NMPeEIMETOB:
® BBINOJIHATH MOCTPOCHUSI HA MECTHOCTH;
® OIICHUBATh pa3Mephl pEATbHBIX 00BEKTOB OKPY>KAIOIIETr0 MUpa.
IIpeoGpa3zoBanusi
e OrnepupoBaTh JIBKCHUSIMH M MPEOOpPa30BAHUSIMH KaK METAIPEAMETHBIMU ITOHSITHSIMU,
® ONepUpPOBaTh MOHITHEM JIBUKEHUS U MPeoOpa3zoBaHUs MO00uUs 1JiE 000CHOBaHUM, CBOOOHO BJIaJIETh IPUEMaMH
MOCTPOCHUST (PUTYP ¢ MOMOIIBIO IBWKCHUN U MpeoOpa3oBaHUs MOJ00MS, a TaKkKe KOMOMHAIIMSAMH JIBKCHHM, TBKCHUH U
peoOpa3oBaHHUI;
® UCIIOJb30BaTh CBOWMCTBA JBIDKCHHN W TPeoOpa30BaHMM IS TIPOBEACHUS OOOCHOBAaHMS M JOKa3aTeJIbCTBA
YTBEPXKJICHUM B TEOMETPHUH U JPYTUX YICOHBIX MpeaMeTax;
® [I0JIb30BAaThCs CBOMCTBAMU JABMKEHUHN U MPeoOpa3oBaHUil MpU PEIICHUH 3aau.
B noBceaHeBHOI JKM3HU M IPU M3YyYE€HUH APYTUX NMPeIMETOB:
® TIPUMEHSTh CBOMCTBA JABUKEHUU U MPUMEHSTH MOA00UE JIJIs1 MOCTPOCHUMN U BBIYUCIICHUM.



BekTOpbI U KOOPAMHATHI HA MJIOCKOCTH
e (CB00OOTHO OmNEpPUPOBATH IMOHATHSAMU BEKTOpP, CyMMa, pPa3HOCTh BEKTOPOB, IPOM3BEJCHHE BEKTOpa Ha 4YHCIIO,
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOOPAUHATHI HA IUNIOCKOCTH, KOOPIMHATHI BEKTOPA;
® BJIAJICTh BEKTOPHBIM U KOOPAUHATHBIM METOJIOM Ha IJIOCKOCTH ISl PEIICHUS 3a]1a4 Ha BIYUCIICHUE U JJOKA3aTEIbCTBA;
® BBHINIOJHATH C TTIOMOIIBIO BEKTOPOB M KOOPJIMHAT JI0KA3aTEIbCTBO U3BECTHBIX EMY T'€OMETPUUECKUX (haKTOB (CBONCTBA
CpEeIHUX JIMHKH, TEOPEM O 3aMedaTeIbHBIX TOYKAX U T.I1.) ¥ MOJy4aTh HOBbIE CBOMCTBA U3BECTHBIX (PUTYP;
® CIIOJIb30BaTh YpaBHEHUS (GUTYD IS PEIICHUS 3a]1a4 M CaMOCTOSTEIIBHO COCTABIIATh YPAaBHEHUS OT/ICJIbHBIX TUIOCKUX
uryp.
B noBceHeBHOM KU3HU U NIPU U3YYEHUH JAPYTUX NPeIMETOB:
® CIIOJIb30BaTh MOHSATHUS BEKTOPOB M KOOPJUHAT Uil PEIICHUs 3aaad 1o ¢usuke, reorpa@uu u ApyruM ydeOHBIM
peaMeTaM.
Hcropust MaTeMaTUKHU
e [loHnmarr MaTeMaTMKy Kak CTpPOrO OPraHM30BAHHYIO CHUCTEMY HAY4YHBIX 3HAHWUW, B YACTHOCTH BJIAJIETh
MPEJCTAaBICHUSIMA 00 aKCMOMATHYECKOM TIOCTPOSHHHM TE€OMETPUM M TEPBUYHBIMU MPEJICTABICHUSMH O HECBKJIMJIOBBIX
TEOMETPHUSIX;
® paccMmaTpuBaTh MAaTEMATUKY B KOHTEKCTE UCTOPUU PA3BUTHUS LIUBUIIM3ALUN U UCTOPUU PA3BUTHUSI HAYKH, IOHUMATh
pOJIb MaTEMATUKH B pa3BUTUU Poccum.
MeTtoabl MAaTEMATHKH
e Branerp 3HaHUAMH O PA3IUYHBIX METOJAaX OOOCHOBAaHUS M ONIPOBEPKEHHUS MATEMATHYECKUX YTBEPKICHUN H
CaMOCTOSITEJIbHO IPUMEHSITh UX;
® BJIAJICTh HABBIKAMU AHAJIN3A YCIOBHUS 3374l U ONPEACICHUS MOAXOISIIINX ISl PEIICHU 3a7a4 U3YYEHHBIX METOI0B
WIA UX KOMOUWHAIINM;
® XapaKTEpPU30BaTh MPOU3BEIACHHS UCKYCCTBA C YYETOM MATEMATUUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, UCIIOIb30BATh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEIBHOM TBOPYECTBE.



2. Coneprxkanue yueOHOro mpeamera, Kypca

CopnepkaHrue KypcoB MaTE€MaTHUKH 5—6 KJIaccoB, aireOpbl U Te€OMETpuu 7—9 KIaccoB OOBEIMHEHO KaK B UCTOPUYECKH
CJIOKUBILIMECS JUHUM (YUCIIOBasi, alreOpanyeckasi, reoMeTpuyeckas, (PyHKIIMOHAIbHAS U JIp.), TAK U B OTHOCHUTEIbHO HOBBIE
(cTroxacTuueckas JMHUS, «peanbHas MaTeMaTuka»). OTAEIbHO NPEICTaBIEHbI JIMHUSA CIOKETHBIX 337a4, UCTOpUYECKAsl JINHHUS.

DJIeMEeHTbI TEOPHH MHOKECTB U MaTeMAaTH4YeCKOM JIOTUKH

Cornmacno ®I'OC ocHoBHOro oOmero oOpa3oBaHHs B Kypc MaTe€MaTWKH BBEAECH paznen «Jloruka», KOTOpbIA He
MPEANOIAraeT JONOJHUTEIbHBIX YaCOB HA N3YYEHUHU U BCTPAUBAETCS B PA3JIMYHbIE TEMbI KYpCOB MaT€MaTUKU U UH()OPMATUKU U
MpeaBapsIeTCs] 03HAKOMJIEHUEM C 3JIEMEHTaMU TEOPUH MHOYKECTB.

MHokecTBa M OTHOLLICHUSI MKy HUMU

MHOXeCTBO, Xapakmepucmuueckoe C8OUCME0 MHOMICeCm8ed, SIEMEHT MHOXKECTBa, Nnycmoe, KOHeyHoe, OecKOHeuHoe
mHoxcecmso. [lonMHOkecTBO. OTHOILIEHHE TPUHAIIEKHOCTH, BKIIFOUEHUS, PABEHCTBA. DJIEMEHThI MHOXKECTBA, CIIOCOOBI 3aJaHUS
MHOECTB, PACHO3HABAHUE NOOMHONCECNE U IJIEMEHMO8 NOOMHONMCECME C UCNOIb308AHUEM KPY20os Jiiiepa.

Onepannu HaJL MHOKECTBAMH

[Tepeceuenne n 00bEAMHEHNE MHOXKECTB. Pasnocms mHodcecms, dononnenue muodxcecmea. Mumepnpemayus onepayuii Hao
MHOIHCECMBAMU C NOMOUBIO KPY208 Jiiepda.

JIeMEHTBI JIOTUKH

Onpenenenue. YTBepKAeHUS. AKCHOMBI U TeopeMbl. [fokazatenbcTBo. [JJokazaTenbcTBo OT MpOTUBHOTO. TeopeMa, oOpaTHas
naHHou. [Ipumep u KOHTpIIpUMED.

Boicka3biBaHus

WCTUHHOCTh M JI0KHOCTH BbICKa3bIBaHUsA. CnodicHble u npocmule @vickazviganus. Onepayuu HAO BblCKA3bLIBAHUAMU C
UCNONIL308AHUEM JIOSUYECKUX CEA30K. U, UTU, He. Y ClI068Hble 8bICKA3bI8AHUSL (UMNIUKAYUL).

Coaep:xanue Kypca MaTeMaTHKH B 5—6 Kiiaccax

HarypajbHble 4nciia v HYJIb

HartypasibHblil psii YuceJ U ero CBOMCTBA

HatypasiibHOE 4HMCII0, MHOKECTBO HAaTypalbHBIX YHMCEN U €ro CBOMCTBA, M300pa)KeHHE HATypaJIbHbIX YMCET TOYKaMU Ha
YUCIIOBOW NpsiMou. MIcnionb30BaHKE CBOMCTB HATYPAJIBHBIX YHACEN PU PELIEHUH 3a]1a4.

3anuch M YTeHHe HATYPAJIbHBIX YHCe

Paznuune Mexay 1udpoit 1 unciaoM. [lo3unnonHas 3anuck HaTypaJIbHOTO YKCia, TIOMECTHOE 3HaUeHue UG PbI, pa3psabl U
KJIACChI, COOTHOILLIEHUE MEXIY JBYMSI COCETHUMHU Pa3psAIHbIMU €AMHUIIAMH, YTEHUE U 3aMUCh HATYPAJIbHBIX YHCE].



Okpyr/ieHne HATYPAJbHBIX YHCEJI

Heob6xonumocts okpyrieHus. [IpaBuiio okpyTiieHHs HaTypaJIbHBIX YUCEN.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHeHHE ¢ Yucaom (

[loHaTHEe O CpaBHEHWHM YKCEN, CPABHEHUE HATYypaJIbHBIX YHUCET JAPYr C JIPYTOM U C HyJIeM, MaTEMaTH4ecKas 3aIlucCh
CpaBHEHMI, CHOCOOBI CPAaBHEHUS YU CE.

JleMCTBUS C HATYPAJbHBIMH YHCJIAMU

CnoxeHre U BbIYMTAHUE, KOMIIOHEHThI CJIOKEHUSI Y BBIYMTAHUSI, CBSI3b MEXKY HUMH, HaX0XXJICHUE CYMMbI U Pa3HOCTH,
M3MEHEHHE CYMMBI M Pa3HOCTH IIPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHUSI U BBIYUTAHUS.

YMHOKEHHE U JCJICHUE, KOMIIOHEHThl YMHOXKEHHUS U JCJICHUS, CBSA3b MEXIYy HUMHU, YMHOXKEHHUE U CIIOKEHUE B CTOJIOUK,
JICJICHUE YTOJIKOM, ITPOBEpKa pe3ysIbTaTa C MOMOIILIO MPUKUIIKK U 0OPaTHOTO JEHCTBUS.

[lepeMeCTUTENBHBII W COYETATENbHBIA 3aKOHBI CIIOXKEHUS W YMHOXEHUS, PaCHpEeleIUTEIbHbI 3aKOH YMHOMEHHS
OTHOCHUTENBHO CIIOXKEHUSI, 000CHOBAHUE ANCOPUMMOB BbINOJIHEHUS APUPMEMUUECKUX OeliCmBUIL.

CreneHb ¢ HATypaJbHBIM MOKa3aTeJIeM

3anuch 4mucia B BHUJIE CYMMBI Pa3psiAHBIX CJIAraeMbIX, MOPSAIOK BBITOJTHEHUS ACHUCTBHI B BBIPAXKEHUAX, COJEPHKALIUX
CTEIEHb, BRIUUCIICHUE 3HAYCHUI BBIPAKEHU, COJIEPHKAIIUX CTEIEHbD.

YucaoBble BbIPAKEHUS

YucnoBoe BRIPAKEHHUE U €T0 3HAaUCHUE, TTOPSIIOK BHITTOJIHEHUS JeHCTBUI.

leenne ¢ ocTaTKOM

JleneHnue ¢ OCTaTKOM Ha MHOXECTBE HATypaJbHBIX YMCEIN, cgolicmea Oenenus ¢ ocmamkom. IIpakTudeckue 3amaud Ha
JIEJICHUE C OCTATKOM.

CgoiicTBAa M IPU3HAKH ACJTUMOCTH

CBOICTBO JEIMMOCTH CyMMBI (pa3HocTH) Ha uncio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxku oerumocmu na 4, 6,
8, 11. Jlokazamenbcmeo npusHakos oeaumocmu. Pelenne npakTuuecKux 3a/1ad ¢ IpUMEHEHHEM MPU3HAKOB JEITMMOCTH.

Pa3io:xxeHne 4ynciia Ha MPOCTbIe MHOKUTEH

[IpocThie U cocTaBHBIC YHUCIA, peutemo Ipamocena.

Pa3znoxxeHne HaTypalbHOTO YMCIa HA MHOXXHUTEIH, PA3JIOKEHUE HA MIPOCThIe MHOXKUTENU. Konuuecmeo denumeneu wucia,
AN2OPUMM PA3I0NHCEHUS YUCAA HA NPOCHble MHOJICUMENU, OCHOBHAS Meopema apughmemuKu.

AsredpanyecKue BbIPpAKEeHUS



Hcnonb3zoBanue OYyKB AJii 00O3HAUEHHUS] YHUCEJI, BBIYMCICHUE 3HAUYEHUS alIreOpandyeckoro BBIPAKEHUS, MPUMEHEHUE
anredpandecKuX BhIpAXKEHUH JIJIs 3aMCH CBOMCTB apu(PMeTHUeCKUX NEeHCTBUIMA, TpeoOpa3oBaHue aareOpanyecKux BhIpaXKEHUH.

JenuTesid 1 KpaTHbIE

Jlenutenb U ero CBOWCTBA, OOIINI AETUTENh IBYX U O0JIee ynces, HanOOoIbIIUN OOITUH TeTUTENh, B3aUMHO MPOCTHIC YUCIIA,
HaX0XJIeHHEe HanbompIero oduero nenurens. KpatHoe u ero cBoiicTBa, o01iee KpaTHOE IBYX U O0Jjiee ynces, HauMeHbIee 001ee
KpaTHOE, CIIOCOOBI HAXOXKJIEHUSI HAUMEHBIIIETO 00IIET0 KPATHOTO.

Jpoon

OObIKHOBEHHBIE APOOH

Mo, yacTh, 1poOHOE YHCio, poOb. JIpoOHOe uncino Kak pe3ynbrar aeieHus. llpaBuibHble W HENmpaBUIIbHBIE JPOOH,
cMelnIaHHasi Apoob (CMEIIaHHOE YHCIIO).

3anuch HATypaJIbHOTO 4YHCJa B BUJE JpoOU C 3aJaHHBIM 3HAMEHaTeleM, IpeoOpa3oBaHWE CMEIIaHHOW ApoOu B
HEIpaBUJIbHYIO Ip00b U HA00OPOT.

[IpuBenenue apodeit k oOieMy 3HaMeHatento. CpaBHEHHE 0OBIKHOBEHHBIX APOOEi.

CrnoxxeHre U BhIYUTaHUE OOBIKHOBEHHBIX Jpo0ei. Y MHOXKEHUE U JIIeHHE OOBIKHOBEHHBIX APOOECH.

Apudmernueckue TeUCTBH CO CMEIIaHHBIMU IPOOSIMH.

Apudmernueckue TeUCTBUS C TPOOHBIMU YHUCIAMHU.

Crnocobvl payuonanuzayuu 8bIYUCIeHUL U UX NPUMEHEHUe NPU 8bINOJIHEHUU 0eUCMEUL.

JlecaTu4HbIE IPOOH

[lenas u apoOHas yacTu aecaTuyHoM npodu. I[IpeoOpazoBaHue OeCATHUYHBIX ApoOei B OObIKHOBEHHBIE. CpaBHEHHE
JEeCATUYHBIX JIpoOei. CloKeHrne U BHIYUTAHUE IECATUYHBIX ApoOeil. OKpyrieHne AeCSITUUHBIX ApoOeil. YMHOXKEHUE U JelIeHne
NECATUYHBIX Tpo0eit. [lpeobpazosarnue o0bbikHOBeHHbIX Opobell 8 decsimuutble Opoou. Koneunvie u beckoHeunvie 0ecimuyHbvle
opoou.

OTHOLIEHHE IBYX YK Ce

MacmTab na mnane u kapre. [Iponopruu. CBoiicTBa nmpomnopiuii, TpUMEHEHUE TPOMOPIIMA W OTHOIICHUA MPU PEIICHUH
3ajad.

Cpennee apudmMeTudecKoe YuceJ

Cpennee apudmernueckoe nByx uucen. M3o0pakenune cpeaHero apupMeTHIecKoro JBYX UYMCENl Ha YUCIOBOW MPSIMOIA.
Pemenue npakTu4eckux 3aad ¢ IpUMEHEHUEM cpeHero apupmerndeckoro. Cpedrnee apugmemuueckoe HeCKOIbKUX YUCEI.

IpoueHTHI



[lonatue npoueHTa. BeruncieHne NpoLeHTOB OT YKCIA U YUCIA M0 U3BECTHOMY NPOLIEHTY, BBIPAKEHHE OTHOLICHHUS B
npoleHTax. Penenue HecmoKHBIX MPAKTUYECKUX 3a/1a49 C MPOLEHTAMH.

JAuarpamMmmbl

Cronbuatbie 1 KpyroBble AuarpaMMebl. M3Bieuenue uHbopManuu U3 auarpamm. Mzoopasicenue ouazpamm no 4uciosvim
OAHHBIM.

PannonajsbHbIe YncIa

IHonoxuTeNIbHBIE M OTPUIIATEIbHBIE YHCIA

N300paxeHne uucen Ha YUCIOBOM (koopauHaTHOM) mpsmoi. CpaBHeHHe uucen. Moaynb uucia, TeOMETpHYecKas
MHTEpIpeTanus MoayJsst yucia. JIeMcTBUS ¢ MOJ0XUTEIbHBIMU U OTPUIIATEILHBIMU YUCIaMU. MHOXKECTBO LEJbIX YHCElL.

IlonsiTHe 0 pamuoOHAJBLHOM 4uciae. [lepsuunoe npedcmasieHue 0 MHOMCECMEe PAYUOHAIbHLIX ducen. JledcTBus ¢
palMOHAIBHBIMH YHCIIAMH.

PemieHne TekCTOBBIX 33124

EnauHuubl M3MepeHMid: JIMHBI, TUIOMIAIH, O0BbEMa, MacChl, BPEMEHHU, CKOPOCTU. 3aBUCUMOCTH MEXIY €IUHHUIIAMU
M3MEPEHUS KaXKI0M BEJIMYHMHBI. 3aBUCUMOCTU MEXIY BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; MPOU3BOAUTEIBLHOCTD, BPEMS,
paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb.

3amauun Ha Bce apudmMeTHYeCKUE NeHCTBUS

Pemenne TekCcTOBBIX 3aaaud apupMeTndeckuMm crocoOoM. Mcrmonb3oBaHue TaOUI, CXEM, YEPTEKEW, APYruX CpPEeACTB
MPEICTABIICHUS JAHHBIX MPU PEIICHUU 3a/1a4H.

3amayu HA IBUKEeHHE, PA00TY M MOKYNKHU

Perienne HeCIOXKHBIX 3a1a4 HA IBUKEHUE B IPOTUBOMOJIOKHBIX HAMIPABIICHUSIX, B OJTHOM HaIPaBJICHUH, IBUKEHUE M0 PEKE
110 TEYEHUIO U MPOTUB TeueHUs. Pellienne 3a1au Ha COBMECTHYIO padoty. [IpuMeneHue apoOeit npu penieHuu 3aaady.

3axa4u HA YACTH, 101U, IPOLECHTHI

Pemiennie 3aa4 Ha HaXO0XK/IEHUE YAaCTH YUCJA U YUCJIA MO €ro yacTu. PemieHre 3aiad Ha OpoUeHThl U 10au. [Ipumenenue
MPOIIOPUUN NPU PEIICHUHN 3a]1a4.

Jloruueckue 3aga4u

Perennie HECIOKHBIX JIOTUYECKUX 3a/1ad. Peuenue n102uteckux 3a0a4 ¢ NomMowwio epaghos, maoauy.

OcHOBHBIE METO/IbI pellleHHsl TEKCTOBBIX 3a/1a4: apu(MEeTUIECKH, mepedop BapuaHTOB.



HaFﬂFI,EI,HaFI reomeTpua

durypsl B okpyxaroniem mupe. Harnsanele npenacraBieHuss o ¢urypax Ha IUIOCKOCTH: MpsiMas, OTPE30K, JIyd, YTroJl,
JoMaHasi, MHOTOYTOJbHUK, OKpPYXHOCTb, Kpyr. UYeThIpexyrojbHUK, MPSMOYTOJbHHUK, KBaapar. TpeyroiabHUK, 6uovl
mpey2onvHuxos. Ilpasunvuvie muocoyeonvHuku. 1300paxeHne OCHOBHBIX T€OMETPUUYECKUX QUTYDP. B3aumHoe pacnonodicenue 08yx
NPAMbLX, 08YX OKPYICHOCHEU, NPSAMOU U okpyscHocmu. J{nuna otpeska, joMmaHoil. Eqununel uamepenust qiiuHbl. [loctpoeHue
OTpe3Ka 3aJaHHOM JUIMHBL. Buael yrinos. I'pagycHas Mepa yria. 3MepeHne u mocTpoeHne yriloB ¢ MOMOIIBIO TPaHCIIOPTUPA.

[lepumerp mHorOyronpHuka. [loHdarrue mmomann GuUrypsl; eIUHUIBI U3MEpeHus Tuiomanu. [lnomans mpsMOyTroiabHHKA,
kBazpata. [IpubmmkeHnHoe u3mMepenne miomaau Guryp Ha kiaeTdatoit Oymare. Pasnosenukue guaypoi.

HarnsinHele npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX PUTypax: KyO, napajienenune, npusma, nupaMua, map, cdpepa, KoHyc,
uunuHAp. M300pakeHne NpoCTpaHCTBEHHBIX (Guryp. [lpumepwr ceuenuu. Mnozoepannuku. IlpasunvHvle MHO20CPAHHUKU.
IIpumepsl pa3BepTOK MHOTOIPAaHHHUKOB, [IWJIMHAPA U KOHYCA.

[TonsiTue o0beMa; enuHULBI 00beMa. OObEeM IPSIMOYTOJIBHOTO Napajuieenunena, Kyoa.

[Tonsitue o paBeHcTBe Quryp. LlenTpansHas, oceBas u 3eprarvhas cuMMmeTpun. 300paxenne CHMMETPUUHBIX (QUTYD.

Pemenue npakTuueckux 3ajgad ¢ IPUMEHEHUEM NPOCTENINX CBOMCTB QUTYD.

Hcmopua mamemamuku

Tlossnenue yugp, 6yxs, uepoenugos 6 npoyecce cuema u pacnpedenenusi npooykmos Ha Jpesnem bnuoxcnem Bocmoke.
Ces3b ¢ Heonumuueckoti pegsonoyuell.

Poowcoenue wecmuoecamepuunou cucmemul cuucienus. [lossieHue decaimuyurol 3anucu yucel.

Pooicoenue u pazsumue apugpmemuxu namypanvuoix wucen. HOK, HO/I, npocmuie uucna. Peuwemo Opamocgena.

Tlosenenue Hyna u ompuyamenvhvix yucei 8 mamemamuxe opegnocmu. Ponw /Juogpanma. [louemy (—1)(—1) =+1?

llpobu 6 Basunone, Ecunme, Pume. Omkpoimue decsimuunvlx Opobeti. CmapuHhvle cucmemvl mep. /lecamuynvie opoou u
Mempuyeckas cucmema mep. JI. Maznuyxuu.



Conep:xanue Kypca MaTeMaTHUKH B 7-9 kiaccax

Anreopa

Yuciaa

PanyonaianHble unciia

MHOXecTBO panMoHaNbHBIX 4YHcesn. CpaBHEHUE palMOHANBHBIX uYuced. JleWcTBUS C pallMOHANBbHBIMU YHUCIIAMH.
lIpedocmasnenue payuoHarbHo20 YUCIA 0eCAMUUHOU OPOObIO.

HNppaunonajbHbIe YUCIA

[Tonsitue wppanmoHadbHOTO 4Hcia. Pacrmo3HaBanue HppalMoOHaNbHBIX uuced. [lpumepbl Aoka3zaTenbCcTB B airedpe.

HppanmoHansHOCTh YHCIia 1. [Ipumenenue B reometpun. CpasHenue uppayuoHaibHulx yucei. MHodcecmso OelucmseumenbHbix
yucer.

ToxknecTBeHHbIE IPeOOPaA30BAHUS

YuciaoBble U OyKBeHHbIE BbIPAKEHUS

BrIpaxkeHne ¢ nepeMeHHON. 3HaueHue BbIpakeHus. [1oacTaHOBKa BBIpaKEHNUN BMECTO IEPEMEHHBIX.

LleJbie BoIpaKeHust

CreneHsb ¢ HaTypaJlbHBIM [TIOKa3aTeseM U ee cBoiicTBa. [IpeoOpazoBaHus BbIpaKeHUI, COAEPKAIIUX CTENEHH C HATYpaJIbHbIM
MOKa3aTeJIeM.

OnHousieH, MHOrowieH. JleficTBUsS ¢ OJHOYJIEHAMH M MHOTOWIEHaMU (CIOKEHUE, BhIYUTAHHE, YMHOXKEHHE). DopMyJibl
COKpAIIIEHHOI'O0 YMHOXEHHs: Pa3HOCTh KBaJpaToB, KBaJIpaT CyMMbl U pa3HOCTH. Pa3noxeHue MHOrowieHa Ha MHOXKHUTEIH:
BbIHECEHHE OOILEro MHOXUTENS 32 CKOOKHU, epynnupoexa, npumeHeHue @opmyn COKpaujeHHo20 ymHodceHus. Keadpammulii
MpexuieH, pasiodiceHue KeaopamHo20 mpexyieHa Ha MHOMCUMEU.

/{po0HO-paniuoHa/IbHbIE BHIPAKEHUSA

Crenens ¢ 1enbiM mokaszareneMm. [IpeoOpasoBanne ApoOHO-TMHEHHBIX BBIPAKEHUH: CIIOKEHWE, YMHOXKEHUE, JCICHUE.
Aneebpauueckas 0pobw. Jlonycmumosie 3HAUEHUs NEPEMEHHbIX 6 OpPOOHO-payUOHANbHLIX ebipadicenusx. Coxpawjerue
aneeopauyeckux opobdeil. Ilpuseoenue aneeopauyeckux opooeti Kk 0owemy snamenamento. /elicmaus ¢ areedpauieckumu OpoosImu:
CllodICeHIe, BbIYUMAHUE, YMHOJCEHUe, OelleHlUe, 8036e0eHUe 8 CINeNeHb.

IIpeobpazosanue vipasiceruti, cOOEPHCAUUX 3HAK MOOYIIA.

KBaaparHbie KOpHH



Apudmerrueckuil KBaapaTHblii KopeHb. [IpeoOpa3zoBanue BbIpaKeHUM, COAEPKALIUX KBAJpaTHbIE KOPHH: YMHOXEHUE,
JIeJICHNE, BBIHECEHNE MHOKHUTEIIS U3-T10]1 3HAKA KOPHSI, BHeCeHUe MHONMCUME NOO 3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YUCIOBBIX PABEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHHs] U KOpHsS YypaBHEHHs. [Ipedcmaenenue o pagnocunvrocmu ypasHenui. Obaacmv onpeoenemus
ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUL NePEeMEHHO).

JIuHeiiHOe ypaBHeHME U €r0 KOPHU

Peuienrie nUHEHHBIX ypaBHEHWH. Jluneiinoe ypaenenue c napamempom. Konuuecmeo KopHeu JNUHEUHO20 YPAGHEHUS.
Pewenue nunetinvix ypasnenuti ¢ napamempom.

KBagpaTHoe ypaBHeHMe U er0 KOPHU

KBagpaTtHbie ypaBHeHus. HenoHble KBaipaTHbIE YpaBHEHUS. JJUCKPUMUHAHT KBaApaTHOTO ypaBHeHUs1. DopMyna KopHei
KBaJpaTHOTO  ypaBHeHUsi. Teopema  Buema. Teopema, obpamnas meopeme Buema. Pemenue  KBaJpaTHBIX
ypaBHEHUI: MCIIOJIb30BaHUE (HOPMYJIBI JIJIST HAXOXKIACHUSI KOPHEH, epaguueckuii memoo peuieHus, paziloxiceHue Ha MHOdCUmenu,
noobop KOpHell ¢ UCNOb308aHuem meopemsvl Buema. Konuuecmeo kopHeil k6a0pamHo2o YpagHeHUs 6 3a8UCUMOCHIU OM €20
ouckpumunanma. buxeaopamnvie ypasnenus. Ypasuenus, ceooumvle K TUHEUHbIM U Keaopamuwvim. Keaopamuvie ypasnenus c
napamempom.

/{po0HO-panuOHA/IbHBIC YPABHEHUSA

Pemienne npocteimmx 1poOHO-TUHEUHBIX YpaBHEHUN. Pewenue OpooHO-payuoHaibHbiX ypasHeHUII.

Memoowvl peuwienus ypagnenuii: mMemoovl PABHOCULbHBIX NPeoOpa308aHuil, Memoo 3aMeHbl NepemMeHHOU, 2paguuecKkuil
Mmemoo. HcnonvzosaHnue ceoticme (hyHKyuil npu peuieHuu ypagHeHul.

Ipocmetiwue uppayuonanvhvle ypashenus 6uoa \[f(x) =a, \/ f(x)= \/ g(x).

Vpasnenus euoa x" =a .Ypaenenus é yeavix wuciax.

Cucrembl ypaBHEeHUH

VYpaBHeHue ¢ JByMsi lepeMeHHbIMU. JIMHEWHOe ypaBHEHUE C ABYMsS NEpeMEeHHBIMH. [Ipsamas kak epaghuyeckas
unmepnpemayus IUHeUH020 YPAGHEHUs C 08YMS NePEeMEHHbIMU.

IToHsTHE cucTeMBbl ypaBHEHU. PellieHne cucteMbl ypaBHEHUN.




MeToabl pelieHus: CUCTEM JIMHEUHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMU: epaghpuiecKuti Memoo, Memoo CI0HCEeHUsl, METO]]
M0JICTAaHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

YucnoBble HepaBeHCTBA. (CBOMCTBAa YHCIIOBBIX HEpaBeHCTB. lIpoBepka CHpaBeMBOCTM HEPABEHCTB IPU 3aJaHHBIX
3HAYEHUSX IEPEMEHHBIX.

HepasenctBo ¢ mepemennoii. Ctporme um HecTporue HepaBeHCTBa. (ObOnacmb onpeoenenus HepageHcmsea (0baacmo
00NYCMUMbIX 3HAYEHUL NePeMeHHO).

Pemienre TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue xeadpamuulx Hepagencms: UCNONb308AHUE CEOUCME U 2pagura
K8aOpamuyHoU QyHKYUuu, Memoo UHmMepeanios. 3anuce peuerus Keaopamuo2o HepaseHcmad.

Pewenue yenvix u opooHo-payuonanbHulx HepageHcme MemooomM UHMEPBANO8.

CucremMbl HEpaBEHCTB

Cucrembl HEPaBEHCTB C OJIHON NIEpeMEHHOM. PelieHue cucTteM HepaBeHCTB € OJTHOM MEPEMEHHOMN: JIMHEWHBIX, K8AOPAMHBIX.
N300pakeHne perieHusi CUCTEMbl HEPABEHCTB Ha YUCIIOBOM MPSMOM. 3aruch perieHus CUCTEMbI HEPABEHCTB.

DOyHKUMHA

IHousitue pyHKUMHU

JlexapToBbl KOOPAMHATHI HA TMJIOCKOCTH. POPMHUPOBAHUE MPEACTABICHUNA O METANPEIMETHOM IMOHSATUU «KOOPAUHATBD.
Crnioco0Obl 3aanus GyHKLIMNA: aHaTUTUYECKUi, Tpaduyeckuil, Tabnuunblil. ['paduk pynkuuu. [Ipumeps! GyHKUINN, TOTyYaeMbIX B
MPOILIECCE MCCIIEIOBAHUS PA3IMYHBIX pPeajbHbIX MPOLECCOB U pelIeHus 3a4ad. 3HauyeHue QyHKuuu B Touke. CBOMCTBA (QyHKIUMA:
00J1aCTh OMpeNETIeHUsI, MHOKECTBO 3HAYEHUH, HYJHU, MPOMEKYTKHA 3HAKOIOCTOSIHCTBA, YemHOCMb/HeuemHOoCmb, TTPOMEKYTKU
BO3pacTaHus U yObIBaHUS, HAMOOJbIIIEe U HaUMEHbIIee 3HaUeHus1. ccnenoBanre GyHKIMM MO €€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmu ¢hynxyuu. Kycouno 3a0anuvie oynkyuu.

Jluneiinast pyHKuus

CaoiicTBa 1 rpaduk TuHEHHON GyHKIUUA. YTIOBON KoddduireHT npssMoi. Pacronoxenue rpaduka TuHEHHONW QyHKIINN B
3aBUCUMOCTH OT €€ YIrJIoBoro koddduimenta u cBOOOMHOTO uieHa. Haxoowoenue kodg@uyuenmos nuneuHou @GyHKyuu no
3A0aHHBIM YCIOBUAM. NPOXOHCOEHUE NPAMOU Yepe3 08e MOUKU € 3d0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OAHHYIO
MOYKY U NAPALIEIbHOU OAHHOU NPSAMOLL.



KBaaparnunas pyHkuus

CpoiicTBa u rpaduk kBagpatuuHoil GyHkiuu (mapabdona). Ilocmpoenue epagurxa keaopamuyHol QYHKYUU nNo MOUKAM.
Haxoxxnenue Hyned kBaapaTUYHOW (GYHKUHUU, MHONCECMBA 3HAYEHUU, NPOMEN’CYMKOE 3HAKONOCMOAHCMEBA, NPOMENCYMKO8
MOHOMOHHOCMU.

OOpaTHasi NPONOPUUOHAIBHOCTH

. k
CaoiicTBa QYHKIIUU y = k y = —. 'unep0Oouna.
X X

I'pajpuku @ynkuyuii. Ilpeobpazosanue cpagpuxa Gyukyuu y= f(x) 011 NOCMPOEHUs 2paAPuUKo8 @QYHKYul 6uda

y=af (kx+b)+c-

I'pagpuxu pynxyuii y:a+ﬁ, y=-xry=Ux> y=|a-

IHocienoBaTeIbHOCTH M MPOTPECCHH

UucnoBass mociienoBaTenbHOCTh. [IprMEphl YHCIOBBIX MOCIENOBATEIBHOCTEN. bBECKOHEUHBIE MOCIEN0BATEIBHOCTH.
Apudmernueckas mporpeccusi u ee cBorctra. I'eomeTpuueckas nporpeccusi. Popmyna obwe2o uieHa u CyMmol N NepEblx YUleHO8
apughmemuueckoii u ceomempuieckou npozpeccuti. Cxo0auasncs 2eomempuiecKkas npocpeccusl.

Pemenne TeKCTOBBIX 32124

3ajgaum Ha Bce apuMeTHUECKHE AeHCTBUS

Pemiennie TekcTOBBIX 3amau apudmernyeckum crocoboM. Mcmonb3oBanue TabiMIl, CXeM, YepTexed, APYTUX CPEICTB
MPEJCTABIICHNS JAHHBIX [IPU PELICHUU 3a/1a4H.

3amauu HA IBUKeHHE, Pa00Ty M MOKYNKHU

AHanmu3 BO3MOXHBIX CHUTYyallMii B3aUMHOTO PACIOJIOKEHHS OOBEKTOB NPHU WX JBIKEHUM, COOTHOIICHHS OOBEMOB
BBITIOJIHSIEMBIX pa0OT MPU COBMECTHOM padoTe.

3amauu HA YACTH, 10JIH, MPOLEHTHI

Peuienne 3aa4 Ha HaX0XK/ICHUE YAaCTH YUCJIA M YUCIIA MO ero yacTu. Pelienue 3aqa4 Ha mpoieHTsl U goiu. [IpuMenenue
MPOIOPUHXN NPU PEIICHUHN 3a/1a4.

Jlornyeckmue 3ajaun

Pemenue noruveckux 3agad. Peutenue noeuueckux 3a0ad ¢ NoMousto epaghos, maobauy.

OcHOBHBIEe METO/AbI pellieHUs TEKCTOBBIX 3a7a4: apudMeTHUECKUM, anreOpanueckuii, mepedop BapuaHToB. [lepsuunvle
npeocmasiieHus 0 Opy2ux mMemooax peueHus 3a0ay (ceomempudeckue u epagpuueckue memoovl).



CraTucTHKa ¥ TEOPHUS BEPOATHOCTEH

Crarucruka

Tabnuunoe u rpaduyueckoe MpEACTaBICHUE [aHHBIX, CTOJIOYAThle W KPYroBble OUArpammbl, Tpaduku, MPUMEHEHHE
auarpaMMm U TpaduUKoB U1l ONKCAHUS 3aBUCUMOCTEH peajbHBbIX BEIMYMH, U3BJIeYeHHWE MHGOPMALMKM W3 TaOIHIl, JUarpaMM U
rpadukoB. OnucaTenbHbIe CTATUCTUYECKUE TTIOKA3AaTENM YUCIOBBIX HA0OPOB: cpeiHee apudMeTuiecKkoe, Meduara, HanboJbIIee 1
HauMeEHbIIee 3HaueHus. Mepbl pacceMBaHus: pa3Max, OUCnepcusi U CMaHoapmHoe OMKIOHeHUe.

CnyualiHas M3MEHUYMBOCTh. M3MEHUYMBOCTH NpH U3MEpEHUsx. Pewarowue npasuna. 3aKkOHOMEPHOCMU 6 U3MEHUUBBLIX
BENUYUHAX.

CayuaiiHbie cOOBITHS

CrnyyaliHble ONBITHI (3KCIIEPUMEHTHI), 3JEMEHTapHbIE ClIydailHble COOBITHUS (MCXOAb). BeposSTHOCTH 3iIeMEHTApHBIX
coObIThil. COOBITHS B CIIyHalHBIX 3KCIEPUMEHTAX M OJIarONPUATCTBYIOIINE AJIEMEHTapHbIE COOBITHS. BEepoATHOCTH CilydailHBIX
coObITHI. ONBITEI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. Kiaccuueckrue BEpOSITHOCTHBIE OIBITHI C UCIIOIb30BaHUEM
MOHET, KyOUKoB. [Ipedcmasnenue cobvimuii ¢ nomowpto ouazpamm dunepa. lIpomusononodxcHvie cobvimus, 0OveouHeHue u
nepecedenue coovimuii. Ilpasuno crnosxcenus seposmuocmeit. Cnyuaiinsiii 6b160p. Ilpeocmasnenue sxcnepumenma 6 guoe oepesa.
Hesasucumvle cobvimus. Ymnooscenue sepoamuocment nezasucumvlx coovimuil. Ilocnedoeamenvuvie nHe3asucumvle UCHbIMAHUS.
[IpencraBieHure 0 HE3aBUCUMBIX COOBITUSX B KU3HU.

Inemenmuvl KOMOUHAMOPUKU

Ilpasuno ymnooscenus, nepecmanogxu, gaxkmopuan yucia. Covemanus u yucio covemanui. Popmyna 4ucia couemanuil.
Tpeyzonvnuk Ilackans. Onvimul ¢ 60TLUWUM YUCTOM PABHOBOZMONCHBIX dJIEMEHMAPHLIX cOObImul. Bviuucnenue eepossmuocmeii 6
onvlmax ¢ npumeneHuem Komounamopuvix gopmyn. Mcneimanusa bBepuynnu. Yenex u neyoaua. Beposmnocmu cobvimuil 6 cepuu
ucnoimanuu bepuynnu.

Cryuaiinole éenuuunbl

3HakomMcmeo co CAYYAUHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CAYyUalHblX eenudun. Pacnpedenenue
seposmuocmeul. Mamemamuueckoe odcuoanue. Ceoticmea mamemamuyeckoeo odxcuoanus. [lonamue o 3axone OOIbUIUX YUCE.
Usmepenue sepoamuocmetl. Ilpumenenue 3aKona 60abuux yucesl 8 COYUoI0UU, CMpaxo8anuu, 8 30pasooXpaneHuu, obecneyeHuu
Oe3onacHocmu HaceneHus 8 Ype38bluatiHbIX CUMYAYUSIX.



I'eomeTpus

I'eomeTpuyeckue purypsi

@urypbl B reOMETPHH U B OKPYKAIOIIEeM MHpe

['eomeTpuueckas ¢purypa. @opMupoBaHue NPEACTABICHUN O METAIIPEAMETHOM MOHITUU «PUTYpay.

Touka, nMHUSA, OTPE3OK, NpsMas, JIyd, JOMaHas, IUIOCKOCTb, Yroj, OMCCEKTpHca yrja M €€ CBOWCTBA, BUJbI YIJIOB,
MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LleHTpanbHas CHMMETpHUS T€OMETPUUECKUX (DUTYP.

MHOroyroJibHUKHU

MHOroyroJyibHUK, €ro 3JIEMEHTBI U €70 CBOMCTBA. Paclo3HaBaHre HEKOTOPBIX MHOIOYT'OJIbHUKOB. BbinyKiible U HeBblNYKable
MHOo20y201bHUKY. | [paBUIbHBIE MHOTOYTOJIBHUKH.

TpeyronpHuku. BeicoTa, mMennana, OMCCEKTpUCa, CPEAHSAS JUHUS TPEyrojbHUKa. PaBHOOEIpEHHBIH TPEYroJbHUK, €ro
CBOWCTBAa W IpU3HAKU. PaBHOCTOPOHHMM TpPEYroiabHUK. lIpAMOYrOnIpHBINA, OCTPOYTOJIBHBIA, TYHNOYTOJBHBIA TPEYTOJIbHUKH.
Brennue yriel TpeyronsHuka. HepaBeHCTBO TpeyroJbHHKA.

YeroipexyroasHuki. [lapamienorpamm, poM0, psAMOyToOIbHUK, KBaApaT, Tpaneuus, paBHoOeipeHHas Tpaneuus. CBoicTBa
Y IPU3HAKU MapajuiesorpaMma, pom0a, IpsiMOyroJibHUKa, KBajpara.

OKpy:KHOCTB, KPYT

OKpy>KHOCTb, KPYT', UX 3JIEMEHTHI U CBOWMCTBA; LIEHTPAJIbHBIE U BIMCaHHbIE yribl. KacaTenbHas u cexywjas K OKpYKHOCTH,
ux ceovicmea. BimcanHble U ONMCaHHBIE OKPY’KHOCTH JUUISL TPEYTOJIBHUKOB, Yemblpex)y201bHUKO8, NPAGUNLHBIX MHO20)20/IbHUKOE.

I'eomeTpuyeckue GpUrypbl B NIpOCTPAHCTBE (00bEMHbBIE TeJa)

MHnoeoepannux u e2o snemenmol. Haz6anus MHO202PAHHUKOS C PASHLIM NOJONCEHUEM U KOauvecmeom cpaneli. I1epBuuHble
NpeJCTaBlICHUsT O MUpaMuje, Napajvienenunene, npusme, chepe, mape, HWIMHAPE, KOHYCE, UX BJIEMEHTAaX M MPOCTEHIINX
CBOMCTBaX.

OTHOIICHUHA

PaBencrBo ¢uryp

CBoiICTBA paBHBIX TPEYTOJBHUKOB. [ [pM3HaKK paBEeHCTBA TPEYTOJIBHUKOB.

IHapajieqbHOCTH NPAMBIX

[Ipu3Haku 1 cBOMCTBA MapajuIeNIbHBIX NPAMbIX. Akcuoma napanrnenrvnocmu Eexnuoa. Teopema Daneca.

IlepnenaukyasipHbie NpsMbIe



[Ipsmoii yron. Ilepnenaukynsap k npsimoi. Haknonnas, npoekuusi. CepeIuHHBIN NEPIESHANKYISIP K 0Tpe3Ky. Ceoucmea u
NPUBHAKU NEePNEeHOUKYIIPHOCIU.

Ilooooue

IIponopyuonanvusie ompesku, nooooue gueyp. Ilooobnvie mpeyeonvruuxu. Ilpusnaxu nooodus.
B3aumHoe pacnoJioxkeHune IpsSMOil B OKPY>KHOCTH, 08YX OKPYHCHOCHIELL.

HN3mepeHus U BLIYUCTEHHUS

Beanyunbl

[Tonstue Bennuunsl. [Inuna. M3mepenune nnvnbl. EnuHunbe n3sMepenus 1iavunbl. Bennunna yrna. ['pagycHas mepa yria.

[TonsaTue o momaau MIoCKo Gurypsl u ee cBoricTBax. Mamepenune miomanei. EAMHUIBI u3MepeHust MIomaan.

[Ipencrasnenue 06 oObeme u ero croiicTBax. M3mepenue oobema. Enunauiipl uamMepeHus 00beMoB.

N3mepenusi M BbIYMCJICHUS

NHcTpyMeHTBl JUIsi M3MEPEHUN U TOCTPOCHUM; W3MEPEHHE U BBIYUCICHHUE YIJIOB, JUIMH (pacCTOSHUMN), TUIONIAICH.
Tpuronomerpuyeckue QyHKIIUU OCTPOTO yria B MPSMOYTOJIBHOM TPEYroibHUKE Tpuconomempuueckue QyHKyuu mynozo yaid.
Bpruncienue 3J1eMEHTOB TPEYrOJIBHUKOB C MCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUN. DPOpMyIsbl IUIOLIAINA
TPEYroJIbHHUKA, MapajuieiorpaMMa M €ro YacTHBIX BHUAOB, (GOPMYJBI JIMHBI OKPY>KHOCTU W Tuiomaau kpyra. CpaBHEeHHE U
BbIyKcienue miomasei. Teopema [Mudaropa. Teopema cunycos. Teopema kocumnycos.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTostHue OT TOUKH 10 IpsiMOl. Paccmosinue medxcoy ucypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTpudeckue MOCTPOSHUS JIJIsl MJUTFOCTPALIUA CBOMCTB FreOMETPUUYECKUX (PUTYP.

NHCTpyMEHTBI 711 NOCTPOCHUM: LHUPKYJIb, JMHEWKA, YTOJBHUK. [I[pocmetiwiue nocmpoeHus yupkyiem u JUHEUKOu:
nocmpoeHue OUCCeKmpuUcsl yeia, NepneHoOUKYIapa K npsiMoll, yeid, pagHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUK08 o mpem CMOPOHAM, O8YM CIOPOHAM U Y2y MeNCOY HUMU, CIOPOHE U 08YM NPUNEHCAUUM K
Hell Yenam.

enenue ompesxa 8 0aHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanus

[Tonsitue mpeobpazoBanus. [Ipencrapienne o MeTanpeIMETHOM IOHATHU «TIpeodpazoBanue». [lodobue.
JABuKeHus1



OceBas U LEHTpajbHAsi CUMMETPUS, HOBOPOM U Napaiienvhsii neperoc. Kombunayuu 08udiceHuti Ha NAOCKOCMU U UX
ceolcmaa.

BekTOopbl 1 KOOPAUHATHI HA IJIOCKOCTH

BexTopbl

[TonsiTue BekTOpa, MEUCTBUS HAJ BEKTOpPaMH, HCIOJB30BAaHUE BEKTOPOB B (U3UKE, paslodiceHue 6eKmopa Ha
cocmassiowue, CKaaiapHoe npousgeoenue.

Koopaunarsl

OCHOBHBIE OHATHS, KOOPOUHANBL BEKMOPA, pACCMOsAHUE Mexcdy moykamu. Koopounamwr cepedunvt ompesxa. ¥Ypasnenust
Queyp.

Ilpumenernue 6ekmopos u KoopouHam OJisi peuerHus NPOCMeUuUx 2eoMempuiecKux 3a0at.

Hcropusi MaTeMaTUKH

Bosuuxnosenue mamemamuku Kaxk Hayku, smanvt ee pazeumus.. OCHOBHble pazodenvl mamemamuku. Bvioarowuecs
Mamemamuxy U ux 6Ka1ao 6 pazeumue HaAyKu.

becxoneunocms mmoocecmea npocmeix wucen. Yucina u oaunvl ompeskos. Payuonanvhvlie uucna. Ilompebnocmov 6
uppayuonanvrulx yucnax. lllxona [ugazopa

3apoorcoenue aneeopwl 6 Hedpax apugpmemuxu. An-Xopesmu. Pooicoenue 6yxeennoui cumsoruxu. Il. @epma, d. Buem, P.
lexapm. Hcmopus éonpoca o HaxodicOeHuu ¢hopmyn KopHell aneedpauveckux ypasHeHuil cmeneuell, Oonvuux yemovipex. H.
Tapmanws, /{orc. Kapoano, H X. Abenw, 3. [anya.

llosenenue memooa KoopouHam, no380aa0WE20 NEPesooUmMs 2eomempuiecKue 00bekmol Ha A3bIK aneeopul. lloaenenue
epaghuxos hynkyuil. P. Jlexapm, I1. @epma. [lpumepol paznuunvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzancrkozo (Dubonauuu) o kpoauxax, wucia Puoonavuu. 3adaua o waxmammuou oocke. Cxooumocms
2eoMempu4ecKoll npocpeccuu.

Hcmoku meopuu eeposimuocmeti. cmpaxogoe oeino, azapmuvle uepwl. 1. @epma, b.Ilackanw, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. Iugpazop u eco wixona. @anec, Apxumeo. Ilnamown u Apucmomens. [locmpoenue npasunvrvix
MHo2oyeovHuKko8. Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyoa. Hcmopus uucia w. 3onomoe ceuenue. «Hauanay
Eexnuoa. JI Duinep, H.U.Jlobauesckuii. Ucmopus nsimoeo nocmynama.

L'eomempus u ucxyccmeso. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPA.



Acmponomus u eeomempus. Ymo u kax yzuanu Anaxcazop, Ipamocgen u Apucmapx o pasmepax Jlynwi, 3emau u Connya.
Paccmosinusa om 3emnu 0o Jlynot u Connya. Mzmepenue paccmosinua om 3emau 0o Mapca.

Ponb poccutickux yuenvix 6 pazsumuu mamemamuxu. J1. Diinep. H.U. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H.
Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuueckux u HAULAYKUX HAYK, pA3GUMUE POCCULICKO20 ¢roma,
A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

3. TemaTtuueckoe INIaHUPOBAHUC C YKAa3aHUCM KOJIMYCCTBA 4aCOB, OTBOJUMbBIX Had OCBOCHUC K&)I(I[Oﬁ TCMBI

5 kimacc Maremartuka

No Haszpanue tembl KonnuectBo yacos
TEMBI
| IToBTOpEHNUE 5
2 HarypanpHble uncna u HyJIb 43
3 OOBIKHOBEHHBIE Ipo0OHU 33
4 I'eomerpuyeckue Gurypsl 67
S5 ['eomerpuueckue Tena 13
6 IToBTOpEHUE 14
Bcero 175
6 xknacc MaremaTuka
Ne Haszeanue tembl KosnuecTBo yacos
TEMBI
1 J1enMMOCTh HaTypaJbHbIX YHCEI 20
2 OOBIKHOBEHHBIE IpOOU 37
3 OTHOUIEHUS U TPONIOPIIUU 27
4 PanyonanbsHblie yncna U AEUCTBUS HAJl HUMU 74
5 [ToBTOpEHNKE 17




‘ Bcero ‘

| 175

7 xnacc Anredpa

Ne Haszeanue tembl KosmuectBo yacos
TEMBI

| PanmonanbHbie uyncina. Pemennst TeKCToBBIX 3a1a4. OTHOILIEHHE JIBYX YUCEI. 5

2 JIuHeitHOe ypaBHEHUE U €r0 KOPHHU. 12

3 I{esibie BbIpaKEHUSI. 50

4 @yukuuu. JInneHas QyHKUuUs. 13

5 CucreMbl ypaBHEHUH. 18

6 I{enbie BeIpakeHus. JInHelHOE ypaBHEHHUE U €r0 KOpHHA. DyHKIMN. 7

Bcero 105

7 xmmacc I'eomerpus

Ne Has3Banue Temsl KonungecTBo yacoB
TEMBI
| I'eomerpuyeckue ¢urypsol. MI3mMepenus u BbrunciieHus. ['eoMeTpuyeckue mocTpoeHusl. 15
2 MHuoroyronsHukd. TpeyrojibHUKU. PaBeHCTBO uryp. 18
3 [TapaniennbHOCTh MPSIMBIX. 17
4 OKpY»X HOCTb U KpPYT. 16
S5 @urypsl B reOMETPUU U B OKpYyKaroleMm Mupe. MHOroyroiabHUKU. OKpYHOCTb U KPYT. +
Bcero 70
8 kitacc Anrebpa
No HasBanue Tembl KonuyecTBo yacoB
TEMBI

| Jpo6GHO-parmoHaIbHbIE BEIPAKECHHUS.

42




2 KBanparnsie kKopHH. 26
3 KBanparHoe ypaBHEeHUE U €10 KOPHU. 25
4 JpobHo-panmonaibHble BeipakeHusl. KBagparaeie kopau. KBagpatHoe ypaBHEHUE U €ro KOpHH. | 12
Bcero 105

8 kiacc ['eomerpust

Ne Ha3Banue Tembl KonngecTBo yacoB
TEMBI

| MHoroyronsHUKH. YeTbIpexyroJbHUKHA. OKPYKHOCTb M KPYT. 26

2 ITomoOue. 12

3 N3mepeHnst 1 BBIYHUCIICHHUS. 15

4 MHoroyroyibHUKU. BeanyuHsL. 12

5 MHuoroyronapHuKU. YeTslpexyronbHuku. OKpykHOCTh 1 KpyT. [Tono0ue. 5

Bcero 70



http://www.tcpdf.org

		2021-03-04T10:04:40+0500




