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1. ILianupyemMbie pe3yabTAThl 0CBOCHHUS Y4€0OHOI0 IpPeaMeTa

1.1 J/InyHOCTHBIE pe3yJIbTAThl:

1. Poccuiickasg rpaxaaHcKas HIACHTUYHOCTh (MATPUOTU3M, YBAXKEHHE K
OreuecTBY, K NPOIUIOMY M HACTOSIIEMY MHOTOHAalMOHAIBLHOIO Hapoja Poccum,
YyBCTBO OTBETCTBEHHOCTH M jojra mnepen PonuHol, uaeHTUuKauus ceds B
KauecTBe rpakaanuHa Poccuu, cyObeKTUBHAS 3HAUUMOCTD HUCIIOJIB30BAaHUS PYCCKOIO
A3bIKa W S3BIKOB HApoAoB Poccuu, OCO3HaHME M OUIYIIEHHE JUYHOCTHOMN
CONMPUYACTHOCTU  CcyAbOe  poccuiickoro  Hapona). Oco3HaHMEe  3THUYECKOH
MIPUHAJIEKHOCTH, 3HAHUE UCTOPHH, SA3bIKA, KYJIbTYpbl CBOETO HAapOJa, CBOETO Kpasd,
OCHOB KYyJbTYPHOTO Hacieauss HapoaoB Poccum u uenoBedecTBa (MIAECHTUYHOCTH
YEJIOBEKA C POCCUMCKON MHOTMOHAMOHAJIBHON KYJIbTYpPOM, CONPUYACTHOCTh UCTOPHUH
HapoJOB M TOCYJIapCTB, HAXOJMBIIMXCS Ha TEPPUTOPUU COBpeMeHHOU Poccun);
UHTEPUOPHU3ALINS] TYMAHUCTUYECKHUX, IEMOKPATUUYECKUX U TPAAULUOHHBIX IEHHOCTEN
MHOTOHAIIMOHAJIBHOTO poccuiickoro obmiectBa. (OCO3HAHHOE, YBaXKHUTEIbHOE U
no0poskenaTeIbHOE OTHOIIEHHE K MCTOPUU, KYJIbType, pPEJIUruH, TpaaullMsM,
A3bIKaM, LIEHHOCTSIM HapoA0B Poccuu u Hapoa0B Mupa.

2. TOTOBHOCT, M CHOCOOHOCTH OOyYaroOmUXCsl K CaMOpPa3BUTUIO U
caM000pa30BaHUI0 HA OCHOBE MOTHBAIMU K OOYYEHMIO M MO3HAHWUIO; TOTOBHOCTH U
CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO JajdbHEHIed WHIWBHUAYaJTbHOU
TPaeKTOpUU O0Opa3oBaHUs Ha 0a3e OPUEHTUPOBKM B Mupe npodeccuili u
npodeccuOHANbHBIX MPEANOYTEHUH, C YYETOM YCTOWYHMBBIX TO3HABATEIbHBIX
UHTEPECOB.

3. Pa3BuTO€ MOpAJIBHOE CO3HAHWE M KOMIIETEHTHOCTh B PEUICHWHA MOPaJbHBIX
npo0JieM Ha OCHOBE JIMYHOCTHOTO BhIOOpa, (OpMUPOBaHKME HPABCTBEHHBIX UYBCTB U
HPAaBCTBEHHOT'O IIOBEJICHUs, OCO3HAHHOIO U OTBETCTBEHHOTO OTHOLIEHUS K
COOCTBEHHBIM MOCTYIKaM (cmocoOHOCTH K HPABCTBEHHOMY
CaMOCOBEPIIECHCTBOBAHUIO;,  BEPOTEPIUMOCTb, YBAXKUTEIBHOE  OTHOLICHUE K
PEIMTMO3HBIM YyBCTBaM, B3IUISIAAM JIFOAEH WIM UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX
HOPM MOpAJIM, HPABCTBECHHBIX, JAYXOBHBIX HJCANIOB, XPAaHUMBIX B KYJIbTYPHBIX
TpaauuMsax HapoAaoB Poccuu, TOTOBHOCTP Ha HX OCHOBE K CO3HATEIBHOMY
CaMOOTPAaHUYEHUIO B IMOCTYIKax, MOBEACHUM, PACTOUUTEIHHOM IOTPEOUTEIBCTBE;
c(OpMUPOBAHHOCTh MPEJCTaBICHUH OO0 OCHOBaX CBETCKOW OJTHUKH, KYJIbTYpPbI
TPAAWLIMOHHBIX PEJIUTUH, UX POJIM B PA3BUTHUU KYJIbTYphl M UcCTOpUM Poccuu u
YeJI0OBEUeCTBa, B  CTAHOBJICHHWM TPaXXJAHCKOro OOIIecTBa U POCCHICKOM
rOCYJapCTBEHHOCTH; IIOHMMAaHUE 3HAYECHWUS HPABCTBEHHOCTH, BEPbl U PEIHUIUU B
KU3HU 4YeloBeka, cemMbd U oOmiectBa). CHOpMHPOBAHHOCTH OTBETCTBEHHOI'O
OTHOILICHHSI K YYEHHIO; YBa)KUTEIBHOTO OTHOWICHWS K TPYAY, HAJIW4YUE OIbITa
y4acTHs B COLUMAIbHO 3HAUYMMOM TpyAe. OCO3HAaHHME 3HAYEHHUsI CEMbH B KU3HHU
4eJloBeKa M OOIIEeCTBa, NMPUHATHE LIEHHOCTH CEMEMHOW JKHW3HHM, YBa)XXKUTEIBHOE U
3a00TIMBOE OTHOIICHHE K YIEHAM CBOEH CeMbHU.

4. CdopMUPOBaHHOCTb LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  ypPOBHIO  pa3BUTUS HAayKu U  OOLIECTBEHHONW  IPaKTUKH,
YUHUTBHIBAIOIIETO COLMAIBHOE, KYJbTYpPHOE, SI3bIKOBOE, JAYXOBHOE MHOrooOpasue
COBPEMEHHOI'0 MHUDA.



5. Oco3HaHHOE, YBaXUTEIbHOE M JOOPOKENATETbHOE OTHOUIEHUE K JAPYTOMY
YeJOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3BIKY, BEpe, TPa)KJaHCKOM
MO3UIIMH. '0TOBHOCTBb U CTIOCOOHOCTH BECTH AUAJIOT C APYTUMU JIOJIbBMU U TOCTUTATh
B HEM B3aWMONOHMMAaHUs (UAeHTUPUKAIUA ce0sl KaK MOJHOMPABHOTO CYOBEKTa
oOlIeHus1, TOTOBHOCTh K KOHCTPYMPOBaHHMIO 0Opa3a mapTHepa 10 JUANOTY,
TOTOBHOCTh K KOHCTPYHpPOBaHUIO oO0pa3za JONYyCTHMBIX CIOCOOOB Juaora,
TOTOBHOCTh K KOHCTPYHPOBAaHMIO TIpoliecca JHajiora KakK KOHBEHIIMOHUPOBAHUS
MHTEPECOB, MPOIEAYP, TOTOBHOCTh M CIHOCOOHOCTh K BEIECHHUIO NEPETOBOPOB). 6.
OCBOGHHOCTh COLIMAIIBHBIX HOPM, IMPaBWJI MOBEICHUS, pojied U (PopM colHanbHOU
KU3HU B TPyNIax M CoOOIIecTBaX. YuacThe B IIKOJbHOM CaMOYIpPaBICHUU H
OOIIIECTBEHHON JKM3HM B TIpeAeiaX BO3PACTHBIX KOMIETEHIIMM C  y4eToM
PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COIMAIBHBIX M JKOHOMHUYCCKHX OCOOCHHOCTEH
(bopMupoBaHUE TOTOBHOCTH K YYacTHIO B MPOIECCE YIMOPSIOUCHHS COIMATBHBIX
CBSA3€H W OTHOIICHWHA, B KOTOPBIE BKIIOYCHBI M KOTOpbIC (OPMHUPYIOT CaMu
y4yaliuecs; BKIIOYEHHOCTh B HEMOCPECTBEHHOE IPaKJIaHCKOE y4acTHe, TOTOBHOCTh
y4acTBOBATh B KU3HEACATEILHOCTH TOJIPOCTKOBOTO OOIIECTBEHHOTO OO0BEIWHEHUS,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIETO C COIMAIBHOW Cpeaod W COIMAJIbHBIMHU
WHCTUTYTaMH;, HUACHTHUPUKAIMSI ce0d B KayecTBE CYOBECKTa COIMAIbHBIX
npeoOpa3oBaHuii, OCBOCHUE KOMIETEHTHOCTeH B cdepe OpraHu3aTopckoi
NEATeNIbHOCTH;, WHTEPUOpH3aAllUs IIEHHOCTEH CO3UJIaTeIbHOIO OTHOIICHHS K
OKpYXalolel NeHCTBUTEIBbHOCTH, IIEHHOCTEH COIMAIbHOIO TBOPYECTBA, IIEHHOCTU
POIYKTUBHON OpraHU3allii COBMECTHON AESTENBHOCTH, CaMOpeaIn3allii B TPYIIe
U OpraHu3alliy, LIEHHOCTH «JIPYyroro» Kak paBHOMPABHOIO MapTHEpa, GOpMHUpPOBAHUE
KOMIIETEHIIMI aHaliu3a, MPOEKTUPOBAHUS, OPraHU3allMK AESTENbHOCTH, pedieKCcuu
U3MEHEHHM, CIOCOOOB B3aWMOBBITOJHOTO COTPYIHHUYECTBA, CIOCOOOB peain3aluu
COOCTBEHHOTO JIMIEPCKOT0 MOTEHIHANA).

7. ChopMUPOBAaHHOCTH IIEHHOCTH 3J0pOBOr0 M 0€30macHOro oOpasza KU3HH;
UHTEpUOPHU3aLMA TPABIJI WHAWUBUAYATBHOTO M  KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHHS B UPE3BBIYAMHBIX CUTYAIMIX, YTPOXKAIOMINX KU3HU U 3JOPOBBIO JIIOJICH,
IIPaBWJI TTOBEJICHUS Ha TPAHCIIOPTE M Ha JI0porax.

8. Pa3BUTOCTh 3CTETUYECKOrO CO3HAHMSI YE€pe3 OCBOCHUE XYJ0KECTBEHHOTO
Hacnenusa HapoaoB Poccuu M MHpa, TBOPUECKON MESITENBHOCTH 3CTETHYECKOIO
XapakTepa (CroCOOHOCTh TOHUMATh XYJ0’KECTBEHHBIC MPOU3BEICHHUS, OTPAKAIOIINE
pa3HbIe ITHOKYJIBTYpPHBIE TpPAguIuU; CHOPMUPOBAHHOCTH OCHOB XYIO>KECTBEHHOU
KyJIbTYphl OOYYaIONUXCS KaK YacTh UX OOIIeH TyXOBHOW KyJIbTYpbI, Kak 0COOOTO
croco0a TO3HAHUSA JKU3HU W CPEACTBA OpraHU3allud OOIICHHsS; ICTETHYECKOE,
OMOIMOHATLHO-TICHHOCTHOE  BHJICHHE OKPYXAIOMIETO MHpa; CIHOCOOHOCTh K
HMOIMOHATLHO-TICHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPDOKCHHIO W OPUCHTAIINU B
XYZ0’KECTBEHHOM W HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBOXKEHHE K HUCTOPUU
KyJIbTyphl cBoero (OTedyecTBa, BBIPAKXEHHOW B TOM YHWCJE B MOHUMAHWHM KPACOTHI
YelioBeKa; MOTPEOHOCTh B OONMICHHMH C XYJOKECTBEHHBIMH IPOU3BEIICHUSMH,
c(hOpPMHPOBAHHOCTh AKTUBHOTO OTHOIICHHUS K TPATUIUSAM  XYIOKECTBEHHOU
KYJbTYpPbl KaK CMBICIIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYMMOM IIEHHOCTH).

9. CpopMHPOBAHHOCTH OCHOB 3KOJIOTHYECKOW KYJIbTYpPhl, COOTBETCTBYIOIIECH
COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIUICHHSI, HATMYNE OIMBITa YKOJIOTHICCKU
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OPUECHTHUPOBAHHON pPEPIECKCUBHO-OIIECHOYHOM M MPAKTUYECKON AEesSTEIbHOCTH B
KU3HCHHBIX CHUTyalusaX (TOTOBHOCTh K WCCJICAOBAHHUIO TPHUPOILI, K 3aHATHIM
CEJIbCKOXO3SIMCTBEHHBIM TPYAOM, K XYyJI0’KECTBEHHO-ICTETHUECKOMY OTpPa’KEHUIO
MPUPOABI, K 3aHITHSIM TYpU3MOM, B TOM YHUCJIE DKOTYPU3MOM, K OCYIIECTBICHHUIO
MPUPOAOOXPAHHOM JESITEIILHOCTH).

1.2 MeTanpeaMeTHble pe3yJbTaThbl OCBOCHMS OCHOBHOW 00pa3oBaTesbHOM

porpaMMbl OCHOBHOT'O OOIIIEro 0Opa3oBaHuUsl.

MeTtanpeaMeTHbIe ~ pe3yabTaThl  BKJIIOYAIOT  OCBOCHHBIE  YUAIIMMHUCS
MEXIPEJIMETHBIE TIOHSITHS M YHUBEpCAJIbHBIC Y4YeOHBIC ACHCTBUS (pEryJIATHBHBIC,
MMO3HABATEIbHBIC, KOMMYHUKATHBHEIC).

MexnpeIMeTHbIC TTOHSTHSI

YcnoBueM (GOpMUPOBAHHUS MEKIPEAMETHBIX TOHATHHA, TaKWX, KaK CHCTEMa,
dakT, 3aKOHOMEPHOCTh, (EHOMEH, aHajW3, CHHTE3 SBIACTCS  OBJAJCHHE
yYalIUMUCS OCHOBAMH YHTATEIbCKOW  KOMIICTCHIIMHM, NMPHOOPETCHHE HABHIKOB
paboThl ¢ MHPOpPMAIIHEH, ydacTHe B MPOCKTHOH AesTenbHOCTH. [Ipu momyueHnn

OCHOBHOTO 00mIero o0pa3oBaHUsi HAa BCEX MpeaMeTax OyJeT MpoaoKeHa
pabota mo (GOpMHpPOBAHHMIO M Pa3BUTHIO OCHOB YHTATEIbCKOW  KOMITCTCHIIHH.
VYyamecss  OBIAACIOT  YTCHHWEM  KaK  CPEJICTBOM OCYIISCTBICHUS  CBOHMX
JAIbHEHIINX  TUTAHOB:  TMPOJOJDKEHUS  00pa3oBaHUsT W caMOOOpa3OBaHMSA,
OCO3HAHHOTO TUIAHUPOBAaHUS CBOEr0 AaKTyaJbHOIO H TIEPCIEKTUBHOTO Kpyra
YTeHHs, B TOM YHCJIE€ JJOCYTOBOTO, IOATOTOBKM K TPYJOBOM U COIMAIBHOU
NEeSTENbHOCTH. Y BBIIYCKHUKOB  OyAeT c@opMupoBaHa NOTPEOHOCTh B
CUCTEMAaTHYECKOM YTEHUM KaK CpEJICTBE MO3HAHMS MHUpa U ceds B ATOM MHUPE,
rapMOHU3AIMKN OTHOIICHUI YeJOoBeKa M OOIIECTBa, CO3JaHUM 00pasza «IOTPeOHOTO
OyyIIeroy.

[Ipy wu3yueHun  y4eOHBIX TMPEAMETOB  y4allMecs  YCOBEPIIECHCTBYIOT
npuoOpeTeHHBIC Ha IEPBOM YPOBHE HABBIKM Pa0OTHl ¢ WH(POpMAIMel U TOMOJHAT
ux. OHM cMmoryt paboTarhb C TEKCTaMH, NMPeoOpa3oBbIBATh U UHTEPIPETHPOBATH
colepkaiyocs B HUX HHGOpMAIMIO, B TOM YHCJIE: -  CHCTEeMaTH3UPOBATh,
COTIOCTABJIATh, AHAJIM3UPOBATh, 0000IIATh W HHTEPIPETUPOBATH HHGPOPMAIIHUIO,
COJIepKAIIYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX 00BEKTaX;

- BBIAICNATH TJIaBHYIO UM W30BITOYHYIO WH(OpPMAIUIO, BHITOIHATH CMBICIOBOE
CBEPTHIBAHHE BBIJICIICHHBIX (DAKTOB, MBICTIEH; TIPEICTABIATh MH(GOPMAIIHIO B CKATON
ClIoOBeCHOM (opMe (B BHJAE IJIaHA WM TE3UCOB) U B HATJSIHO-CHMBOJIMYECKOU
dbopme (B Bume Tabmuil, Tpa@UUYECKUX CXEM W JuarpaMm, KapT TOHATHH —
KOHIIETITYQJIbHBIX THarpamMM, OTIOPHBIX KOHCIIEKTOB);

- 3aTIOJTHSATH U JAOTIOHSTH TaOIUIIBI, CXEMBI, TUArPAMMBI, TEKCTHI.

B xome wm3ydyeHuss Bcex y4eOHBIX MPEAMETOB y4Yamluecs MPUOOPETYT OIBIT
MIPOEKTHON €S TEIbHOCTH KaK ocobou dbopMbI y4eOHO paboTHI,
CHOCOOCTBYIOIIEH  BOCHHMTAHHUIO  CaMOCTOSITENIBHOCTH, WHUIMATUBHOCTH,
OTBETCTBEHHOCTH,  MOBBIIIEHUIO  MOTHUBAUUU U SPPEKTUBHOCTH  Y4EOHOM
JESTENBHOCTH; B XOJ€ peaTu3alid WCXOJHOTO 3aMbIClia Ha MPAKTHYECKOM
YpPOBHE OBIIAJICIOT YMEHHEM BHIOWPATh aJCKBATHBIC CTOSIIECH 3amade CpecTBa,
MPUHUMATh PEIICHUs, B TOM 4YHCI€ W B CHUTyalusX HeomnpeaeneHHoctu. OHu
MOJIy4aT BO3MOXKHOCTH  Pa3BUTh  CIIOCOOHOCTh K pPa3paboTKe  HECKOJIBKHX
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BApUAHTOB pELIEHUH, K T[OUCKY HECTaHAAPTHBIX pPEIIeHWH, TMOUCKY U
OCYIIECTBJICHHIO HanboJee MPUEMIIEMOTO PEILICHHUS.

B ocnoBe peammzammun OOII OOO neXUT OOCTMKEHHE —yYAIMMUCS
IUIAaHUPYEMBIX PE3YJIbTaTOB, KOTOPBIE OCYIIECTBITCS Ojarogapsi OBJIAJEHUIO PaOOThI
C TEKCTOM.

DopMHpOBaHUE YHHBEPCATBHBIX Y4eOHbIX AeiicTBUil (YVY /).

B xome peanmuzammmun OOII OOO Oyayr chopMupoBaHbl PEryisTHUBHBIC,
no3HaBaTeyibHbIe Y'Y /1:

PeryastuBubie YY/I:

1.YMeHre caMOCTOSITENIBHO — ONpENeNsTh Ledd OOydeHus, CTaBUTh U
dopMynupoBaTh HOBbIE 337aud B yuyeOe U TMO3HABATEIBHON JESITENbHOCTH,
pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH MMO3HABATEIbHOM JESTEIILHOCTH.

Yyamuncs CMOXeT:

- aHAJIM3UPOBATh CYUIECTBYIOIIME U IUIAHUPOBATH Oyayiine oOpa3oBaTebHbIC
PE3YNIbTATHI;

- UACHTUPUIMPOBATH COOCTBEHHBIE MPOOJIEMbl U ONPENEIATh TJIaBHYIO
npoOeMy;

- BBIBUTATh BEPCUM pEHICHHS MpoOsieMbl, (OPMYIHPOBATH THUIIOTE3bI,
NPEIBOCXUINATh KOHEYHBIM pe3yibTarT;

- CTaBUTh 1EJb JEATEIBHOCTM Ha OCHOBE OIpPEACICHHON MpoOIeMbl U
CYIIECTBYIOIIMUX BO3MOXKHOCTEH;

- popmynupoBaTh yueOHbIE 3a/]a4M KaK IIaru JOCTHKEHUS TTOCTABICHHOMN LEU
NeSITEBbHOCTH;

- 00OCHOBBIBATH 1I€JIEBBIC OPUEHTUPHI U MPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH,
yKa3blBasi © 00OCHOBBIBAs JIOTUYECKYIO MOCIIEI0BATEIHLHOCTD 111ar0B.

2.YMeHHE CaMOCTOSITEIbHO TUIAHUPOBATh IMYyTH JOCTHIKEHHUS IIeNield, B TOM
qucjie ajJbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambojee 3(PGEeKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 3a/1a4.

Yyamuiicss CMOXKeT:

- OMNpeneNsITh HeoOXOoIUMble NeUCTBHE(s) B COOTBETCTBUU C Y4eOHOW U
IIO3HABATEJIBHON 3aJa4eil M COCTAaBJIATH AJITOPUTM UX BBIITOIHEHUS;

- 00OCHOBBIBATH UM  OCYHIECTBJIATH BbIOOp Hambonee dPheKTUBHBIX
CHocO00B pelieHus] y4eOHBIX U MO3HaBaTEJIbHBIX 33/a4;

- OIpeneNsATh/HaX0AUTh, B TOM YHUCIIE U3 NMPEAJIOKEHHBIX BApUAHTOB, YCIOBHUS
JUISI BBITTOJTHEHMSI YUEOHOW 1 ITO3HABATEIbHOM 33/1a4H;

- BBICTpauMBaTh >XU3HEHHBIC IJIaHBl HA KpaTKOCpouHoe Oyayliee (3asBiATH
LIE€JIEBbIE OPUEHTUPHI, CTABUTh aJ€KBAaTHbIE MM 33Jaud M Mpeuiarate JEHCTBUS,
YKa3bIBasi I OOOCHOBBIBAsI JIOTMYECKYIO MTOCJIEI0BATENBHOCTD IAr0B);

- BBIOMpaTh U3 TMPEAJOKEHHBIX BapHAHTOB M CaMOCTOATEIBHO HCKATh
CpeacTBa/pecypchl sl pelIeHHs 3a1a4u/A0CTHKEHUS LEIH;

- COCTaBJIATH IJIAH PELICHHs] NpoOseMbl (BBINOJHEHUS MPOEKTA, MPOBEACHUS
UCCIIEIOBAHUSA );

- ONpeneNsATh NOTEHUHMAJbHbIE 3aTPYJHEHUS I[P PpELICHUU YYEOHOW U
MO3HABATEIBHON 3aJa4d U HAXOAMUTh CPEICTBA ISl UX YCTPAHEHUS;



- OIUCHIBATH CBOM OMbBIT, OGOPMIISIL €ro JUisl Mepeladyd JIPYyruM JIOJSIM B
BUJI€ TEXHOJIOTUU PEIICHUS MPAKTUUYECKHUX 3a7a4 ONpeEIECHHOTO Kilacca;

- MJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAWBUIYAIBHYIO 00pa30BaTEIIbHYIO
TPAEKTOPHIO.

3. YMeHue COOTHOCHTH CBOU JIEUCTBUSI C IUIAHUPYEMBIMU pe3yJibTaTaMu,
OCYIIECTBIISITh KOHTPOJb CBOEM  JEATENILHOCTH B TMpOLEcCe  JOCTHKEHUS
pe3ysbTaTa, ONpeneNsiTh CHOCOObl NEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUU
u  TpeOOBaHUM, KOPPEKTUPOBaTH CBOM  JCHUCTBUS B COOTBETCTBUH  C
A3MEHSAIOLIEHCS CUTYalluE.

Y4amuncss CMOXeT:

- ONpeneNiaiTh COBMECTHO C TIEJJaroroM ¢ CBEPCTHUKAMH  KPUTEPHUU
TUIAHUPYEMBIX PE3YJIbTaTOB W KPUTEPUU OLICHKU CBOSH YUEOHOU eI TENHHOCTH;

- CHCTEMaTU3HpPOBaTh (B TOM 4YMHCIIC€ BBIOMpPATh MPUOPUTETHHIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTATOB U OIEHKU CBOCH NIESITEIHLHOCTH;

- oTOMpaTh HHCTPYMEHTHl ISl OLICHUBAHUS CBOCH  JICSITEIHHOCTH,
OCYIIECTBJISITh CAMOKOHTPOJIb CBOGH [IEITEIIBHOCTH B paMKaxX MPeII0KEHHBIX
yCIIOBUM U TpeOOBaHUM;

- OIICHUBATh CBOKO JICSITEIBHOCTh, APIYMEHTUPYS MPUUYUHBI JOCTHUXKEHUS WU
OTCYTCTBHS TJITAHUPYEMOTO PE3YJIbTaTa;

- HaAXOJUTh JOCTATOYHBIC CPEJICTBA /IS BBIMOJHEHHS YYEeOHBIX JCHCTBUMA B
U3MEHSIIONICICS CUTYalluy W/ UK TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yJIbTaTa;

- paboras 1O CBOEMYy IUIaHY, BHOCUTb KOPPEKTHUBBI B  TEKYIIYIO
NEeSTEeNBbHOCT HAa  OCHOBE  aHaliM3a M3MEHEHUW CUTyalluu Mg TMOJy4YeHUs
3aITaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ynbTara;

- YCTaHaBIIMBATh CBSI3b MEX]Y IOJYYCHHBIMH XapaKTEPUCTUKAMH MPOJYKTa
U XapaKTepUCTUKAMU MpOIecca NEATeNbHOCTH W IO 3aBEPIICHUU JESITEIbHOCTH
npenjaratb HU3MEHEHUE XapaKTEePUCTHK TpoIlecca sl MOMYYSHUS YIYUYIIeHHBIX
XapaKTepUCTUK MPOAYKTA;

- CBEpSITh CBOM JEUCTBUA C NENbI0 U, MPU HEOOXOAMMOCTH, HCIPABIATH
OIMMOKH CaMOCTOSITEIILHO.

4.YMeHHe OICHMBaTh TMPABWIBHOCTh  BBIMOJHEHUS  Y4eOHOW  3ajadw,
COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHHUS.

VYyamuiicss CMOXKeT:

- OIpEAENsITh KPUTEPUU MPABUIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS YUYeOHOU
3a/1a4H;

- aHaIM3UpPOBaTb ¥  OOOCHOBBIBAaTH TMPUMEHEHHE COOTBETCTBYIOIIETO
MHCTPYMEHTApUs JIJIs1 BHINOJTHEHUS YU4eOHO 3a/1auu;

- CBOOOJHO TIONBH30BATHCA BBIPAOOTAHHBIMU KPHUTEPUSMH OLCHKH U
CaMOOIIEHKH, HUCXOJisl W3 LEeIM M HMEIOUIUXCS CPENCTB, pa3iinyasl pe3yJbTaT U
CIIOCOOBI ICHCTBUI;

- OIICHWBATh TPOAYKT CBOEH JEATENBHOCTH 1O 3aJaHHBIM  W/WIN
CaMOCTOSITEJILHO  OMNPEJICICHHBIM  KPUTEPUSM B  COOTBETCTBUU C  IIEJIBIO
NEeATEeNbHOCTH;

- 000CHOBBIBaTh JOCTHXKUMOCTb II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEITHUX PECYPCOB;



- (pUKCUPOBATh W AHAIM3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

5.BnageHue OCHOBaMU CaMOKOHTPOJI, CaMOOLICHKM, IPUHATUA PEUICHUU U
OCYIIECTBIICHUSI OCO3HAHHOT'O BBIOOpa B YUE€OHOU U MTO3HABATEIHLHOM.

Yyamuiicss CMOXKeT:

- HaOJIOJaTh W aAHAJIM3UPOBATh COOCTBEHHYIO YYEOHYIO M MO3HABaTEIbHYIO
AESITENFHOCTD U ACSITEILHOCTh APYTUX YUAIIUXCS B MIPOLIECCE B3aUMOIIPOBEPKHU;

- COOTHOCUTH pe€albHble W IUIAHUPYEMbIE pE3yJabTaThl HHIWBUIYaTbHON
00pa3oBaTeIbHON ACSITEIFHOCTA U JIeTaTh BHIBOJIBI;

- IPUHUMATH PElIeHNE B YIeOHOU CUTyallu U HECTH 32 HETO OTBETCTBEHHOCTD;

- CaMOCTOATENBHO ONpENENATh MPUYMHBI CBOETO yclexa WIM Heycnexa Hu
HaXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYyallUU HEYyCIIeXa,

- PETPOCIEKTHBHO OIpPEAENsATh, Kakhe MACHCTBHUA IO PEIICHUI0 Y4eOHOMH
3aJa4d  WMIU  TapaMeTpbl JTHX JCHCTBUI MpHUBENN K TOIYYCHHIO HWMEIOIIETOCS
NpOAyKTa yueOHOHN JAESITeTbHOCTH;

- JICMOHCTPUPOBAaTh  TPHEMBl  PETYJSIIUH  MCUXO(U3UOTOTHICCKIX/
OMOIIMOHAILHBIX COCTOSIHUW IIJIsl AOCTYOKEeHUs 3(dekra ycrnokoeHus (yCTpaHEHUs
HSMOIIMOHANBHON  HANpsDKEHHOCTH), 3¢ @dexra BoccTraHOBIeHUS  (ocnabieHus
IPOSIBICHU I yTOMJICHHUS), abdexra aKTUBU3ALUU (TOBBITIIEHUS
NICUXO(PU3NOIOTUYECKON PEAKTUBHOCTH).

ITo3naBarteabHbie YY/I:

1.YMenue ompenensTh TMOHATUSA, CO3/JaBaTh OOOOIIEHUs, YCTaHABIMBATH
aHaJOTUM, KiIacCU(UIUPOBATh, CAMOCTOATENHLHO  BHIOMpATh  OCHOBaHUS U
KpUTEpUH MJisl Kiaccu(UKAIMU, YCTAaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKOE paCCyKJIEHUE, YMO3aKI4YeHUe (MHIYKTUBHOE, AeAyKTUBHOE,
110 aHAJIOTHH) U JI€TIaTh BBIBOJIBI.

VYyamuiicss CMOXKET:

- MOA0MpPATh CIIOBA, COMOJYMHEHHBIC KIIOYEBOMY CIIOBY, OIMPEICISIONINE €ro
MIPU3HAKHU U CBOMCTBA,;

- BBICTpaWBaTh JIOTMUECKYIO IIETIOYKY, COCTOSIIYIO W3 KIIOYEBOTO CJIOBA U
COIOIYMHEHHBIX EMY CJIOB;

- BBIIEJSATH OOUIMIM MPU3HAK JIBYX WJIM HECKOJBKHUX MPEIMETOB UM SBICHUN U
OOBSICHSTH UX CXOACTBO;

- O0BEeNMHATH TPEAMETbl U SBIEHUS B TPYNNbl [0 ONpEAEICHHBIM
MpU3HaKaM, CPaBHUBATH, KJIACCU(PHUIIMPOBATH U 00001IaTh (PAKTHI U SABICHUS,

- BBIJICTISATH SIBJICHUE U3 OOLIETo pssia APYTruX SBICHUMN;

- OIpenemnsTh OOCTOSTENbCTBA, KOTOPBHIE MPEAIIECTBOBAIN BO3HUKHOBEHHUIO
CBSI3M MEXJY SBICHUSIMHU, M3 3TUX OOCTOATEIBCTB BBIAEIATH OMPEICINAIONINE,
CHOCOOHbIE OBITh MPUYMHOW JAHHOTO SIBJICHUS, BBIABIATH MPUUYUHBI U CIICICTBHS
SIBJICHUI;

- CTPOUTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT
YACTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH pacCyXJCHHE Ha OCHOBE CpPAaBHEHHUS TPEIMETOB U SBJICHHIH,
BBIJICTISIL TIPU 3TOM OOIIME TPU3HAKH,



- u3JaraTh MOJYYCHHYI0 HHGOPMAIMIO, HUHTEPIPETUPYS €€ B KOHTEKCTE
peuaeMon 3azauu;

- CaMOCTOSITEILHO YKa3bIBaTh Ha MHGOPMAIIMIO, HYXIAIOUIYIOCS B MPOBEPKE,
npeiarath U MPUMEHSITh CIIOCO0 MPOBEPKU TOCTOBEPHOCTH UH(MOpMALINH;

- BepOanu30BaTh HAMOIMOHAJIBLHOE BIEYATIICHHE, OKAa3aHHOE Ha HEro
HMCTOYHUKOM,;

- OOBSCHATH SIBJICHUS, TPOLIECCHI, CBSI3M W OTHOILICHMUS, BBISBISIEMBIE B
XO0Jle  TO3HABaTEeIbHOW W MCCIEAOBATEIbCKOM  JIEATENIBHOCTH  (MPUBOJUTH
oObsiICHEHHE ¢ U3MeHEeHHEeM (GOpPMBI MPECTaBICHUS;

- OOBSCHATH, ACTANM3UPYS WM 000011as1; OOBACHATH C 3aJaHHOM TOYKHU
3peHus);

- BBISIBJISITh M HA3bIBATh IPUYUHBI COOBITHS, SIBJICHUS, B TOM YK CJIE€ BO3MOXHBIC /
HanboJiee BEPOSTHBIC MPUYUHBI, BO3MOXHBIE TOCJIEACTBUS 3aJaHHON TPUUYUHBI,
CaMOCTOSITEIbHO OCYIIECTBIISII MPUYUHHO- CIEICTBEHHbBIA aHAINU3;

- JleJlaThb BBIBOJ, Ha OCHOBE KPHUTHYECKOTO aHaJIM3a Pa3HbIX TOYEK 3pPEHMUS,
MOATBEPXKJIAaTh  BBIBOJ ~ COOCTBEHHOW apryMeHTaIlued WIH CaMOCTOSATEIBHO
MOJIYYEHHBIMHU JTAHHBIMH.

2.YMeHue co3iaBaTh, NMPUMEHATh M MPEeoOPa30OBbIBATH 3HAKHM M CHUMBOJIBI,
MOJCM M CXEMBI ISl pEeIICHHS yUeOHBIX M MO3HABATEIIbHBIX 33/1a4.

Yyammuncs CMOXeT:

- 0003HaYaTh CUMBOJIOM M 3HAKOM TPEJIMET W/UJU SBJICHUE;

- OTPENENATh JIOTUYECKHE CBSA3M MEXKIY NpeAMeTaMUu W/WIN SBICHUSIMH,
0003HaYaTh JaHHBIC JIOTMYECKHE CBSI3M C MOMOIIBIO 3HAKOB B CXEME;

- cO3/1aBaTh aOCTPaKTHBINM WM peabHbIN 00pa3 mpeaMeTa U/ uin SBICHUS;

- CTPOUTH MOJIEIL/CXEMY Ha OCHOBE YCJIOBHH 3ada4yd W/WJIM criocoba ee
pelIeHus;

- co3jaBaTh BepOaNbHBIC, BEIICCTBEHHBbICE M HH(POPMAIMOHHBIE MOJEIH C
BBIZICJICHUEM CYIIECTBEHHBIX XapaKTePUCTHUK OOBEKTa JJIs OMpeleSieHHus criocobda
pellIeHMs 3a7]a4i B COOTBETCTBUU C CUTYaIUEH;

- TpeoOpa3oBBIBATh MOJEIM C IIEJbI0  BBISBICHHS OOIIUX 3aKOHOB,
OTIPEISISIIONINX TAaHHYIO TPEIMETHYI0 00J1acTh;

- TIEPEBOJUTH CJIOXKHYIO TIO COCTaBy (MHOTOACHEKTHYIO0) HHGOPMAIHMIO U3
rpadudeckoro Wi ¢dbopManu30BaHHOTO (CMMBOJBHOTO) TPEJCTABICHUS B
TEKCTOBOE, M1 HA00OPOT;

- CTPOUTH CXEMY, AJITOPUTM JIEUCTBUSA, HUCIHPABIATh WM BOCCTAaHABIUBATH
HEU3BECTHBI paHee alrOpUTM Ha OCHOBE HMEIOMIETOCs 3HAaHHUS 00 OOBEKTE, K
KOTOPOMY MPUMEHSIETCS aJITOPUTM;

- CTPOUTH JOKA3aTEeNbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

- aHaJIM3UPOBAThH/PeICKCHPOBATH  OMBIT  Pa3padOTKM H  peanu3aluu
y4e0HOTO TMPOEKTa, HCCIEAOBAHUS (TEOPETUIECKOTO, IMIUPHUECKOT0) HA OCHOBE
MPEVIOKCHHOW TIPOOJEMHONM CHUTyaIlMd, IIOCTABIICHHOW 1M W/WIINA 3aJaHHBIX
KpUTEPUEB OLICHKU MPOYKTa/pe3yibTarta.

3.CMBICIIOBOE UTEHUE.

VYyamuiicss CMOXeT:



- HaxoJUTh B TEKCTe TpeOyemyro uHPOpMalUiO (B COOTBETCTBUU C IIEISIMU
CBOEH JIEATEIIbHOCTH);

- OPHUEHTHUPOBATHCA B COAECPKAHUM TEKCTA, MOHUMATh UEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYPUPOBAThb TEKCT;

- yCTaHaBJIMBATh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE€ COOBITHM, SBJICHUH,
IIPOLIECCOB;

- PE3IOMHUPOBATH IIIABHYIO UJEI0 TEKCTA;

- 1peoOpa3oBbIBaTh TEKCT, «IEPEBOMAS» €ro B JAPYTY0 MOJAJbHOCTD,
WHTEPIPETUPOBATh TEKCT (XYHAOKECTBEHHBIH M HEXYIOKECTBEHHBI — y4eOHBIH,
HAYYHO-TIONYJISIPHBINA, HH)OpPMAaIMOHHBIN, TeKcT non-fiction);

- KPUTUYECKHU OLIEHUBATh COACpKaHue U (OpMy TEKCTA.

4.®opMHUPOBAHKE U PA3BUTHE DKOJOTUYECKOTO MBIIUICHHS, YMEHHE MPUMEHSTh
€ro B TIO3HABaTEIbHOW, KOMMYHMKATHUBHOH, COLMAJIBHOM  MpaKkTUKE U
npodeccuoHaIbHON OpUEeHTAINH.

Yyamuncss CMOXeT:

- OIIPEAENATh CBOE OTHOIIEHUE K PUPOIHOM CPEAE;

- aHAJIM3UPOBATh BIUSHUE HKOJIOTUUECKUX (PAKTOPOB Ha cCpeay OOWUTaHHS
KUBBIX OPTaHNU3MOB,;

- MPOBOJAUTH MIPUUYUHHBIN U BEPOSTHOCTHBIN aHAIU3 IKOJIOTUYECKUX CUTYAIIH;

- TIPOTHO3UPOBATH U3MEHEHMS CUTYallUH TIPU CMEHE JIEUCTBUS OJHOTO (hakTopa
Ha JieiicTBUe Apyroro ¢hakTopa;

- pacmpoCTpaHATh HKOJOTHYECKUE 3HAHUA M Y4YacTBOBaTh B IMPAKTHUYECKUX
Jenax IO 3alIUTe OKPYXKAOIIEH Cpenbl;

- BBIPAXaThb CBOE OTHOIIEHHUE K MPUPOJIE YEPE3 PUCYHKH, COUMHEHHUS], MOJIEIIH,
IPOEKTHBIE PAOOTHI.

5. Pa3BuTre MOTHBAIlMHA K OBJIAJCHUIO KYJIbTYpPOW AaKTUBHOI'O MCHOJIB30BAHUSA
CJI0Bapeil M APYruX MOUCKOBBIX CUCTEM.

VYyamuiicss CMOXKeT:

- OIpeneNsATh He0OX0IUMbIE KITFOUEBhIE TTOMCKOBBIE CIIOBA U 3aIIPOCHI;

- OCYILECTBIISITh B3aUMOJEICTBUE C AIEKTPOHHBIMU MOUCKOBBIMH CHCTEMaMHU,
CJIOBapsIMU;

- (opMHpOBaTH MHOXKECTBEHHYIO BBIOODKY W3 TOMCKOBBIX HCTOYHUKOB IS
00BEKTUBHU3AILIUN PE3YIIHTATOB MMOUCKA,

- COOTHOCHTB ITOJYYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEH AEATENBHOCTHIO.

KommynukaruBubie YY/I:

1.YMeHre OpraHu3oBbIBaTh Y4eOHOE COTPYAHHMYECTBO U  COBMECTHYIO
JESTENHHOCTh C YYUTEIIEM M CBEPCTHHKaMHU; paboTaTh WHIAWBUIYAIBHO W B
IpyIIe: HaxoAuTh oOlee peleHne U  pa3pemarb KOH(PIUKTH Ha OCHOBE
COTJIAaCOBAHMS TO3WIIMA U y4eTa WHTEpecoB; (OPMYITUpOBaTh, apTyMEHTHPOBATh U
OTCTanBaTh CBOE MHEHUE.

VYyamuiicss CMOXKeT:

- OIpEENATh BO3MOXXHBIE POJIM B COBMECTHOM JI€SITEILHOCTH;

- UTPaTh ONPEICICHHYIO POJIb B COBMECTHOM JEATENbHOCTH;



- IPUHUMAThH MO3UIUI0 COOECeTHNKA, IOHUMAs MO3UIUI0 JIPYroro, pa3indaTh B
€ro peuu: MHeHHUE (TOUKY 3pEHHs ), 10Ka3aTeIbCTBO (ApryMEHThI), (aKThl; TUIIOTE3HI,
aKCHOMBI, TEOPUH;

- OmpeAeNsiTh CBOM  JIEUCTBUS W JICUCTBUA  MapTHEpa, KOTOpHIE
CrocoOCTBOBAIM WM MPEHSTCTBOBAIU NMPOIYKTUBHOM KOMMYHUKAIIUH,

- CTPOUTH MO3UTHUBHBIC OTHOIIEHMS B Mpollecce y4eOHOW M TMO3HABATEILHOU
NeSATeNIbHOCTH;

- KOPPEKTHO U AapryMEHTHPOBAHHO OTCTauBaTh CBOIO TOYKY 3pEHHUS, B
JUCKYCCUM YMETh BBIJIBUTaTh KOHTPApPryMEHTHI, nepedpasupoBaTh CBOIO MBICIb
(BMajieHuE MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

- KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
pPU3HABaTh OIMMOOYHOCTh CBOETO MHEHHMS (€CIM OHO TAaKOBO) U KOPPEKTUPOBATH
ero;

- IpeJiIaraTh albTePHATUBHOE PEIIEHNE B KOH(MIUKTHON CUTYyaIuu;

- BBIJICTISATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUU,

- JIOTOBapuMBAThCA O TpaBWIaX M  BONpocax JJis  OOCYXKIeHUs B
COOTBETCTBUM C IOCTABJICHHOM MepeN T'PYIIOoN 3a1a4ei;

- OpraHU30BBIBaTh Y4YEOHOE B3aWMOJIEHCTBHE B Tpymme (OmpeaessiTh OO0Iue
1IeJTH, PacTIPEICNIATh POJIH, IOTOBAPUBATHCS APYT C APYTOM H T. 11.);

- yCTpaHSATh B  paMKax Juajora paspbiBBl B KOMMYHHUKAIIUH,
0OyCIIOBJICHHbIE HEMOHUMAHUEM/HETIPUATHEM CO CTOPOHBI COOECeIHHMKA 3ajauH,
(dbOopMBI WK COIEp>KaHUs TUaJIora.

2.YMeHue OCO3HaHHO HCMOJb30BaTh pPEUEBBIE CPEACTBA B COOTBETCTBUHU C
3aJla4eii KOMMYHUKAallMW [JJs  BBIPAXEHUST  CBOMX  YYBCTB, MBICIEH U
notpeOHOCTEe i TUIAHUPOBAHUS U PEryJSIIUU CBOEH JEesATEIbHOCTH; BIaJCHUE
YCTHOM ¥ MMCbMEHHOMN PEUYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO.

VYyamuiicss CMOXKeT:

- ONpenNeNsiTh 3a/layy KOMMYHHUKAIIMM M B COOTBETCTBUM C HEW OTOMpaTh
peYeBbIE CPEACTBA;

- 0TOMpaTh M HMCMOJB30BAaTh PEUYEBBIC CPEACTBA B MPOIECCE KOMMYHHKAIUUA C
JIPYTUMU JIOAbMU (AUANOT B Mape, B MaJIOW IPYIIE U T. [1.);

- TPENCTaBIATh B YCTHOW WM TMHCHbMEHHOW (opMe pa3BEepHYTHIH IJIaH
COOCTBEHHOM JIESITENILHOCTH; - COOJIOJaTh HOPMBI IMyOJIMYHOW peud, periaMeHT
B MOHOJOI€ U JUCKYCCHUM B COOTBETCTBUM C KOMMYHUKATHUBHOM 3aJaueii;

- BbICKa3blBaTh U OOOCHOBBIBAaTb MHEHHME (CYKACHUE) M 3alpallnBaTh
MHEHHME TapTHEpa B paMKax AUaiora;

- IPUHUMATh PEIICHUE B XOJI€ IUAJIOra U COrJIaCOBBIBATh €r0 C COOECETHUKOM;

- CcO37aBaTh MHUCHMEHHbIC «KIUIIUPOBAHHBIC» U OPUTHMHAIBHBIE TEKCTHl C
HCIIOJIb30BaHUEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;

- HCMOJB30BaTh BepOajbHbIE CpeAcTBa (CpeacTBa JIOTUYECKOW CBSI3HM) IS
BBIJICJICHUSI CMBICIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

- HUCIOJIb30BaTh HeBepOajdbHbIE CPEACTBA WM HArJAHbIE MaTepHalbl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOJCTBOM YUUTES;
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- JienaTb OLEHOYHBIA BBIBOJ O JOCTHXKEHHHM LEIM KOMMYHHMKAIUU
HEMOCPEJICTBEHHO  MOCJE€  3aBEpIICHHUS] KOMMYHUKATHBHOIO  KOHTakTa U
00OCHOBBIBATH €TO.

3.®opMHUpOBaHUE M PA3BUTUE KOMIETEHTHOCTH B 00JIACTH MCHOJb30BAHUS
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHonorui (nanee — MKT).

VYyauiicss CMOXKeT:

- 1IeJICHANpPaBJIECHHO HUCKAaThb M HCIIOJIb30BaTh HH()OPMALMOHHBIE PECYPCHI,
HEOOXOUMBbIE ISl PEIICHUs] YYeOHBIX U MPAKTUYECKHUX 337a4 C MOMOUIBIO CPEJCTB
UKT;

- BbIOMpATh, CTPOUTH M HCIIOJB30BaTh aJ€KBAaTHYIO HH(GOPMAILMOHHYIO
MOJENb IS TepeJayd  CBOUX MBICJIEH  CpPEACTBAMU  €CTECTBEHHBIX U
(OopManbHBIX S3BIKOB B COOTBETCTBUHU C YCIOBUSAMH KOMMYHHMKAIUU;

- BBIACNATh HMH(MOPMALMOHHBIM aCMeKT 3aJauyd, OMNEepUpOBaTh JIAHHBIMHU,
UCIIOJIb30BaTh MOJIEJb PEILICHUS 3a/1a4K;

- HCIIOJIb30BaTh KOMIBIOTEPHBbIE TEXHOJIOTMM (BKJIOYash BHIOOP aJeKBaTHBIX
3a/laye€ WHCTPYMEHTAIBHBIX MPOrpPaMMHO-AINIMApPaTHBIX CPEACTB M CEPBHUCOB) IS
perieHust THGOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX YUY€OHBIX 3aJa4, B TOM YHCIIE:
BBIUMCJICHUE, HAMHCAHWE ITUCEM, COYMHEHMMH, JOKIaJ0B, pedepaToB, CO3AaHHUE
IPE3CHTAUNM U JIp.;

- HCTIOJIH30BaTh MH(POPMAIIUIO C YUETOM ITHUECKHUX U MTPABOBBIX HOPM;

- co3zlaBaTh MH(OPMALMOHHBIE pECypChl Ppa3HOr0 TUMA MU JUId  Pa3HbIX
ayqUTOpHi, coOmonaTh HHQOPMALIMOHHYIO TUTMEHY U MpaBuia MHPOPMALMOHHON

0€E30MaCHOCTH.

1.3 [IpeagMeTHBIE pe3y/IbTAThI
BhINyCKHUK Hay4yuTcd B 5-6 Kjaccax (AJI1 HMCNOJIb30BaHUSA B MOBCEJHEBHOW >KU3HU M
oGecneyeHNs1 BO3MOXKHOCTHU YCIEUIHOTO NPOA0/KeHUsA 06pa30BaHus Ha 6a30BOM YPOBHe)

e OmnepupoBath Ha ©0a30BOM YpPOBHE IOHSITHSMH: MHOXXECTBO, JJIEMEHT
MHO>K€CTBA, MOJIMHOKECTBO, MPUHAIJICKHOCTD;

® 3aJ1aBaTh MHOXXECTBA MEPEUNCICHUEM UX IJIEMEHTOB;

® HaXOJWTh TepecedcHue, OOBECIUHEHHE, TOJMHOKECTBO B MPOCTEHUIINX
CUTYyaIUSX.
B nmoBceHeBHOM KM3HU U NIPU U3YYEHUH APYTUX MPeIMETOB:

® pPAacCIO3HABATH JOTUYECKH HEKOPPEKTHHIEC BHICKA3bIBAHUA.
Yucaa

e OmnepupoBath Ha 0a30BOM YPOBHE IMOHATHSMH: HATypPaJIbHOE YHCIIO, IO
9HUCJI0, OOBIKHOBEHHAsS IPOOB, MeCATHIHAS Ipo0b, CMEIIAHHOE YHCIIO, PallMOHAIBHOE
YHCIIO;

® HCIIOJIb30BaTh CBOMCTBA YHWCEN W NpaBWia JIEMCTBHUM C PalMOHAIBHBIMU
YUCJIaMH TIPU BBITTOJHEHUW BBIYUCIICHUM;

® JCIIOJIb30BaTh MPU3HAKH JNEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIIOJTHEHUHU
BBIYMCIICHUH U PEIICHUN HECIOXKHBIX 3a]1a4;

® BBHINOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHCEI B COOTBETCTBUM C
MIpaBUJIaAMH;

® CpaBHUBATH PAIIMOHAJIbHBIC YHCIIA.
B noBceHeBHOM KM3HU M NIPU M3YYEHUH PYTUX NMPeIMETOB:
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® OIICHUBATh PE3YIbTATHI BEIUUCICHUN IPU PEIICHUU TPAKTUUECKUX 3a]1ay;

® BBINOJHATH CPABHEHUE YUCEN B PEAbHBIX CUTYaIIUSIX;

® COCTaBJIATh YWCIIOBBIE BBIPAXKEHUS MPHU PEIICHUHM MPAKTUYECKUX 3ajlad U
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.
CraTucTuKa U TEOPHs BEPOSITHOCTEI

e [IpencraBisTh JaHHBIE B BUJIE€ TaOJUII, TUArpamMM,

® YyyTaTh UHPOPMAIIUIO, IPEJICTABICHHYIO B BUEC TaOJIUIIbI, TUATPAMMEBI.
TekcToBbIC 321241

e Pemiath HECIOXHBIE CIOKETHBIE 3aJlayd  pa3HbBIX THUIIOB Ha BCe
apudMeTHIeCKUe JeUCTBUS;

® CTPOUTH MOJIENIb YCIOBUs 3a7aud (B BUJE TAaOJUIIBI, CXEMbI, PUCYHKA), B
KOTOPOU JaHbl 3HAUYCHHS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYMH, C IEJIbIO TTOUCKA
pelieHus 3a1a4u;

® OCYIIECTBJIATH CIOCOO MOMCKA PEIICHHS 3aJlaud, B KOTOPOM PaCCyXKICHUE
CTPOUTCSI OT YCJIOBUS K TpeOOBAHUIO WK OT TPEOOBAHUS K YCIOBHUIO;

® COCTaBJIATH TUIAH PEIICHUS 3a]1a4u;

® BBIJICTISATH dTAIbl PEIICHUS 3a]1a4H;

® HHTEPIPETUPOBATh BBIUUCIUTEIIBHBIC PE3yJbTaThl B 3ajJaye, HCCIEIOBATh
MOJIYYEHHOE PEIICHHUE 3a/1auu;

® 3HATh pa3juyhe CKOPOCTEe 0ObEeKTa B CTOSIUEH BOJE, MPOTUB TEUEHUS U 1O
TEUCHHIO PEKHU;

® peliaTh 3a/1a4M Ha HAXO0XACHUE YaCTH YKCJIa U YUCIIA 110 €ro YacTH;

e pemiath 3a/ladyd pa3HbBIX THUIOB (Ha paboTy, Ha TMOKYNKH, HA IBUKEHHE),
CBSI3BIBAIOIINX TP BEJIMYUHBI, BBIIEISATH 3TH BEIUYHHBI U OTHOIICHUSI MEXIAY HUMU;

® HAxXOJIUTh NPOLEHT OT YHUCJA, YUCJIO MO TMPOIEHTY OT HEro, HaxOIUTb
NPOIEHTHOE OTHOIIEHHE JIBYX YHCEJ, HaXOJWTh TMPOIECHTHOE CHIDKCHHE WU
MPOIIEHTHOE TMOBBIIIICHUE BETHYNHBI;

® pelIaTh HECIOKHBIE JIOTHYECKUE 3a]]a4l METOJIOM PaCCYKICHU.
B noBceqHeBHOM KM3HU M TP U3Yy4YeHUH JAPYTUX NPEIMETOB:

® BBIJBUIaTh THUIIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAYEHUAX HCKOMBIX
BEJIMYMH B 3ajaue (JenaTb NPUKUIKY)
Harnsignas reomerpust
I'eomerpuuyeckue purypsi

e OnepupoBath Ha 0a30BOM YpOBHE MOHATUSAMH: (PUTypa, TOUYKa, OTPE3OK,
npsiMasi, Jy4, JIOMaHas, yroj, MHOTOYTOJbHHUK, TPEYTOJbHHUK U YEThIPEXYTOJbHUK,
MPSIMOYTOJILHUK M KBAJIpaT, OKPY>KHOCTbh U KPYT, MPSMOYTOJIbHBINA Mapajuielienunes,
Ky0, map. M3o0Opaxars m3ydaemple (GUTYpHl OT PYKH U C TIOMOIIBIO JUHEHKH U
IUPKYJIS.

B noBce1HeBHOM KU3HU U NIPH U3YYEHUH JAPYTHX MPEeIMETOB:

e pemiaTh NPAKTUYECKUE 3aJayd C MPUMEHEHUEM MPOCTEHIINX CBOWUCTB
¢buryp.
N3mepennsi u BBIYUCIEHUSA

® BBLINOJHATh M3MEPEHHE JJIMH, PACCTOSHUM, BEJIWYUH YIJIOB, C IMOMOIIbIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JIJIUH U YTJIOB;
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® BBIYUCIIATH IUIOIMIAANA IPSAMOYTOJIbHUKOB.
B noBce1HeBHOI KU3HU U NIPHU U3YYEHHH APYTUX MPEAMETOB:

® BBIYUCIISTH PACCTOSIHUSA HA MECTHOCTU B CTaHAAPTHBIX CUTYyaALUAX, TIOIIANA
NPSIMOYTOJIbHUKOB;

® BBINIOJIHATH MPOCTEMIINE IIOCTPOEHUS M MU3MEPEHHUST HA MECTHOCTH,
HEO0OXOMMBIE B peabHON KU3HHU.
Hcropuss maTeMaTUKHU

® ONUCHIBATH OTJEIIbHBIC BBIJAIOIIMECS PE3YJIbTATHI, ITOJIYYEHHBIE B XOJIE
pPa3BUTHS MATEMATUKN KaK HAYKH;

® 3HATh MNPUMEPHI MATEMATUYECKUX OTKPBITUM M KX aBTOPOB, B CBS3U C

OTEYECTBEHHON U BCEMUPHOM UCTOPUEH.
BbINyCKHUK NOJYYUT BO3MOXKHOCTbh HAay4YUThCA B 5-6 Kaccax (4151 o6ecriedeHNs BO3MOXKHOCTH
yCHEeLIHOro NPoA0KeHHs 06pa30BaHus Ha 6a30BOM U yI/1y6/1eHHOM YPOBHSAX)

DJieMeHThbI TEOPUU MHOKECTB H MATEMATHYECKOI JJOTHKH

o  Onepuposamsv NOHAMUAMU: MHOICECBO, XAPAKMEPUCTUKU MHONCECMEd,
NeMEeHm — MHOJCeCmed, nycmoe, KOHeuHoe U  DOecKOHeuyHoe  MHOMCECMBO,
NOOMHONCECMBO, NPUHAOIEHCHOCTD,

® onpedensimv NPUHAOIEHCHOCMb INeMEHMA MHONICECMBY, 00beOUHEeHUIO U
nepeceuenur) MHONCeCms, 3a0a8amsb MHONICECMBO C HNOMOWDBIO NepeyuUcieHUs
DJIEMEHMOE, CILOBECHO20 ONUCAHUSL.
B noBceaHeBHOM KU3HU M TIPU U3YYEHUHU APYTUX NMPeIMETOB:

® PACNO3HABAMDb T02UHECKU HEKOPPEKMHbIE BbICKA3bIBAHUSL,

® cmpoumsv Yenouku YMO3AKIIOYEHUNl HA OCHOBE UCHONb30BAHUS NPABUT
JIOCUKU.
Yucna

o Onepuposambv  NOHAMUAMU.  HAMYPATbHOE  YUCLO,  MHOINCECTNBO
HAMYPATbHBIX YUCE], Yea0e YUCTO, MHONCECMBO YelblX Yucel, 00bIKHOBeHHAsE OpoOb,
oecamuunas Opodb, CMeWaHHoe YUCIO, PAYUOHANbHOE UYUCLO, MHOICECBO
PAYUOHANILHLIX  YUCe, 2eOMempuYecKas UHmMepnpemayus HAmypaibHblX, YeabiXx,
PAYUOHATILHDIX,

®  noHUMAMb U OOBACHAMb CMbICA HNOZUYUOHHOU 3ANUCU HAMYPATIbHO20
yucna;

®  GBLINOJHAMb BLIYUCTCHUS, 6 MOM HUCIe C UCHONb30BAHUEM NPUEMOB
PAYUOHATILHBIX BbIUUCAEHUL, 0O0CHOBBIBAMb AICOPUMMbL BbINOJIHEHUS. OCUCBUIL;

® ucnoav3osams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3eeoeHUs Yuces npu 8bINOJIHEHUU BbIYUCTCHUL U PeuleHUU 3a0al, 000CHO8bIEAMb
NPUBHAKU OeTUMOCTIU,

®  BBLINOJHAMb OKPY2IEHUE PAYUOHAILHBIX YUCETL C 3A0AHHOU MOYHOCMbIO;

®  Ynopsoouusamsv 4uUcid, 3aNUCaHHble 8 Uoe 0ObIKHOBEHHBIX U OeCAMUYHBIX
opobeli,

o wuaxooums HO/ u HOK uucen u ucnoiv3oeams ux npu peuienuu 3a0d;.

® onepuposamsw nousimuem MOOYb yuciaa, 2eomempuyecKas
uHmepnpemayus MoOyus Yucid.
B noBcegHeBHOM KU3HU M TIPU U3YYEHHUHU PYTUX NMPeIMETOB:
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® puUMeHAmb Npasuna  NPUOIUNCEHHBIX  BLIYUCTEHUN NpU  peuleHuu
NPAKMUYecKux 3a0ay U peuleHuu 3a0ay Opyaux yueonHvix npeomemos;

®  GLINONHAMbL  CPABHEHUe  pe3yIbmamos  GblYUCIEeHUN NpU  peuleHuu
NPaKmu4ecKux 3a0ady, 8 Mom Yucie NPUOIUNCEHHBIX BbIYUCTICHUL,

®  COCMasNAMb YUCNOBblE BBIPAJCEHUs. U OYEHUBAMb UX 3HAYEHUs Npu
peuleHUU npaKkmuyeckux 3a0ad u 3a0ay u3 opy2ux y4eonsvix npeomemos.
YpaBHeHUS ¥ HEPABEHCTBA

e  Onepuposams NOHAMUAMU. PABEHCMEO, YUCIO080€ PABEHCMEBO, YPAGHEHUe,
KOpeHb YPasHeHUsl, peuleHue YPagHeHus, Yucio80e HepaseHCcmao.
CraTucTHKa H TeOpPHUsl BEPOSITHOCTEN

e Onepuposamv noHamusaAMu: cmoabyamele U Kpy208ble OUAepammbl,
mabauyvl OaHHbIX, CPedHee apugmemuyeckoe,

®  uzBIeKamv, UHGDOPpMAYUIO, NPeOCMABNIeHHY0 8 MAOIUYAX, HA OUACPaAMMAX,

® cocmasnsims madbaUuysl, CMPOUmMs OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceqHeBHO¥ KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

® u38NIeKamv, UHMEPNPemupo8ams U npeoopasosvieams uUHgpopmayuio,
npeoCcmasieHHyl0 6 madbauyax u Ha Oudzpammax, Ompaxcarowyio ceolucmea u
XapakxmepucmuKuy peaibHblX NPOYeccos U s681eHU.
TexkcToBBIC 321241

o Pewams npocmule u CI0XdCHblE 3a0a4U PA3HBIX MUNOS, A MAKMCe 3a0ayu
NOBbIUEHHOU MPYOHOCTU,

®  UCNONB308AMb PA3HBIE KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CLONHCHBIX
3a0ay 0Jis1 NOCMPOEHUsL NOUCKOBOU CXeMbl U peleHUs 3a0ay;

® 3uamb U npuMeHsams 00a cnocoba noucka peuieHus 3aoday (om
mpedo8anus K YCio08uro U Om ycious K mpebosaHuro),

®  MO0enuUposams pAaccyicoeHus npu NOUCKe peuleHusi 3a0ay ¢ HOMOUbIO
epagh-cxemul,

®  guldeNAAMb IMANbl PeUerUss 3a0au U COOEPHCAHUe KAHCO020 Smanda;

® UHMEPNpPemuposams  GLIYUCIUMENbHbIE — pe3VIbmamsl 8  3aoaue,
uccne008amsv NoIYUeHHOE peuleHue 3a0auu;

®  QHATUBUPOBAMb BCEBO3MOJNCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS
08X 00beKmo8 U U3MeHeHUe UxX Xapakmepucmux Npu COBMECMmHOM OBUNCEHUU
(ckopocmb, épems, paccmosHue) npu peulenuu 3a0ay Ha 08UdICeHUe 08YX 00bEKMos
KaK 8 00HOM, MaxK U 8 NPOMUBONOJIOHCHLIX HANPABTIEHUSX,

®  UCCe008amyb 8CEBO3MONCHbIE CUMYAYUU NPU PeUleHUU 3A0a4 HA 08UdICEHUe
no peKe, paccmMampusams pazuvle CUCmeMbl Omciema,

® pewams pasHooOpa3zHble 3a0auu «HA YACTUY,

® pewams U  000CHO8bIBAMb  CBO€  peuieHue  3a0ay  (8vloenamy
MaAmMemMamudeckyro 0OCHO8Y) Ha HAXO0XHCOeHUe Yacmu YUcida U Yucia no e2o yacmu Ha
0CHOB€ KOHKPEMHO20 CMbICIA OpoOU;

® oco3Hagamv U OOBACHAMb UOEHMUYHOCMb 3a0a4 pPA3HLIX MUNOS,
CBA3bIBAIOWUX MPU BEIUHUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE), BblOeNImMb
MU BETUYUHBL U OMHOWIEHUS MeNHCOY HUMU, NPUMEHSAMb UX NpU peulieHuu 3a0ad,
KOHCMPYuposams cobcmeenHbvle 3a0a4u YKa3aHHbIX MUNnoe.
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B noBcegHeBHOM KU3HHU M IIPU U3YYCHHUH APYITHX NPeIMETOB:

® guIOeNAMb NpU peweHuu 3a0ad Xapakmepucmuku paccmampusaemor. 6
3a0aue cumyayuy, OMIUYHblE OM PeanbHblX (me, om KOMopwuiX aOCmpazuposanucy),
KOHCMPYUpOo6ams HOEble CUMYAYUU C Y4emom 3mux XapaKmepucmuk, 6 4acmuocmu,
npu peulenuy 3a0ay Ha KOHYeHmpayuu, y4umuléams ni0OMHOCMb 8eUjecmsd,

® pewams U KOHCMPYUpo8ams 3a0a4u HA OCHOBE PACCMOMPEHUS PEealbHbIX
cumyayuil, 8 KOmopuix He mpebyemcs MOUYHbIU GbIYUCTUMENbHBI Pe3YTbmam,

® pewams 3a0ayu HA OBUIICEHUE NO peKe, PACCMAMPUBAs Pa3Hble CUCmeMbl
omcuema.
Harusanas reomerpust
I'eomerpuyeckue purypsi

e /36nexkamv, uHmepnpemuposamsv u npeoopazoeviamsv UHGOpMayuo o
2eomempuieckux guaypax, npeocmasieHHyI0 Ha YePmedlcax,

® u300Opadicamov uzyuaemvle ueypvl om pyKu u ¢ NOMOUWbI0 KOMNbIOMEPHBIX
UHCIPYMEHMOS.
N3mepennst U1 BBIYHCTICHUSA

®  GLINOJHAMb U3Mepenue ONUH, PACCMOAHUU, BEIUYUH Y2108, C NOMOUbIO
UHCMPYMEHMO8 01 USMEPEHUlL ONIUH U Y208,

® guyUCIAMb  NIOWAOU  NPAMOY2OTbHUKOS,  KEA0pamos,  00bembl
NPAMOY20]IbHbIX Napaiienrenunedos, Kyoos.
B noBceHeBHOM KU3HU M NIPU U3YYEHHUH APYITUX NPeIMETOB:

®  GLIYUCIAMb PACCMOSAHUS HA MECMHOCMU 8 CMAHOAPMHLIX CUMYAYUsIX,
RIOWAOU YUACMKO8 NPAMOY20IbHOU (POPMbL, 00BEMbl KOMHAM,

o 8bINOJHAMb NpOCMeuue NOCMpPOeHUuss Ha MECmMHOCMU, HeoOXooumble 6

PeanvHOU HCUSHU,

®  OyeHUBamb pasmepwvl PeaibHbIX 00EKMOE8 OKPYHCAIOUWe20 MUpQ.
HUcropusi MaTeMaTHUKH

o Xapaxmepuzoseamsv 6KIAO 6bIOAIOWUXCA MAMEMAMUKO8 6 pa3sumue
MamemamuKu U UHbIX HAYUHBIX 00acmel.

BbINyCKHUK HAy4YUTCs B 7-9 K1accax (411 UCI0/Ib30BaHMA B IOBCeAHEBHOM KU3HH U 06ecneYyeHus
BO3MOXHOCTH YCIIELIHOT0 NPOJ0/LKEeHHs 06pa30BaHus Ha 6a30BOM YPOBHeE)

JieMeHTbI TEOPUH MHOKECTB 1 MATEMAaTHUYECKOM JIOTUKH

e OrnepupoBaTb Ha 0a30BOM YpPOBHE IIOHSITHSIMH: MHOXKECTBO, JJIEMEHT
MHOECTBA, NOJAMHOKECTBO, PUHAIIC)KHOCT;

® 33/1aBaTh MHOECTBA NIEPECUHUCIICHUEM UX 3JIEMEHTOB,;

® HAXOJUTh TIepeceueHue, OOBEIUHEHHE, IOJMHOXKECTBO B MPOCTEHUIINX
CUTYalUSIX;

e OnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHSIMH: OIPEACICHUE, aKCHoMa,
Teopema, J10Ka3aTesibCTBO;

® IPUBOJAUTH MPHUMEPbl W KOHTPHOPUMEPHI JJISI TOATBEPXKIACHHUS CBOMX
BBICKA3bIBaHUI.
B noBceHeBHOM KM3HU M NIPU M3YYEHUH APYTUX NMPeIMETOB:

® CHOJIb30BaTh Trpaduyeckoe TMpeaCTaBICHUE MHOXKECTB JISI OMHUCAHUS
peaNbHBIX MPOLIECCOB U SIBJCHUM, IPU PEIICHUH 33/1a4 APYTUX yUeOHBIX MPEIMETOB.
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Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITUSIMU: HATYPAIbHOE YUCIIO, LIEJI0e
YHUCJI0, OOBIKHOBEHHAs APOOb, ecITUUHAS IpoOb, CMEIIaHHAas JpoOb, pallMOHAIBHOE
YHCII0, apU(PMETUUECKUI KBAaIpaTHBIA KOPEHB;

® JCHOJIB30BaTh CBOWCTBA 4YMCEI MU IIpaBUia JEUCTBUM IIPU BBIITIOJIHEHUU
BBIYHCJICHUH;

® CNOJIb30BaTh MPU3HAKH ACAIUMOCTH Ha 2, 5, 3, 9, 10 nmpu BbINOJHEHUU
BBIYMCIICHUI U PEIICHUN HECIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHCET B COOTBETCTBHUM C
paBUIAMU;

® OLICHMBATh 3HAYEHHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO IEI0r0
YHUCIa;

® pacrno3HaBaTh PAIMOHAIBHBIC U UPPAIMOHAJIBHBIC YHCIIA;

® CpaBHUBATh YUCIIA.
B noBcexHeBHOI KMU3HU U MPHU U3YUYEHHH APYTUX MPEAMETOB:

® OLICHUBATh PE3YJbTAThl BEBIYUMCICHUN TPU PEIICHUHN TPAKTUYECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHHUE YUCEII B pEAIbHBIX CUTYaLIUSX;

® COCTaBJISITh YMCJIOBBIE BBIPAXKECHUS MPU PEIICHUU MPAKTUYECKUX 3a]ad U
3a/1a4 U3 APYrUX YUYCOHBIX MPEIMETOB.
ToxaecTBeHHBIE TPeodpa3oBaHUA

e BuINOMHATE HECIOXKHBIE MpeoOpa3oBaHUs MJIS BBIYUCICHHUS 3HAYCHUU
YUCJIOBBIX BBIPAKEHUM, COAEpKAIIMX CTENEHW C HATypaldbHbIM IIOKa3aTelleM,
CTEIEHH C LIEJIBIM OTPUIIATENBHBIM TIOKa3aTEeIIEM;

®  BBINOJHATH HECIOXKHBIE MPE0OpPa30BaAHUS 1IETBIX BHIPAKEHUM: pACKphIBATh
CKOOKHM, IMPUBOJIUTH MOJIOOHBIC ClIaraeMbie;

® HCMOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHs (KBaapaT CyMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTb KBAJpaTOB) MJi1 YHPOLIECHUS BBIYUCICHUN 3HAYCHUU
BBIPAKECHUM;

®  BBINOJHATH HECIOXKHBIE MPE0Opa3oBaHus APOOHO-TUHEHHBIX BRIPAKECHUH U
BBIPAXKEHUH C KBAaJPATHBIMU KOPHSIMH.
B noBce1HeBHOM KU3HU U NIPHU U3YYCHHH APYTUX MPEAMETOB:

® [IOHMMAaTh CMBICJI 3aIIMCH YKCJIA B CTAHAAPTHOM BUJE;

e OmepupoBaTh Ha 0A30BOM YPOBHE MOHSITHEM «CTAHIAPTHAS 3aIHCh YUCITAY.
YpaBHeHUs U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE TOHSTHSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, ypaBHEHWE, KOPECHb YPAaBHEHMS, PEIICHUE YPABHEHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA,

® IPOBEPSTH CHPABEIINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;

® pelarh JMHEWHBIE HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOISIIHAECS
K JIMHEHHBIM;

® pelaTh CUCTEMbI HECIOKHBIX JIMHEWHBIX YPABHEHU, HEPABEHCTB;

® IIPOBEPSTH, SABISIETCA JW JAHHOE YHUCJIO PEHICHUEM ypaBHEHMUS
(HepaBeHCTBA);
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e pewaTh KBAJpaTHbIE YypaBHEHUs 1O (opMysie KOpPHEH KBaIpaTHOIrO
YpaBHEHHS;

® U300pa)kaTh PELICHUS HEPABEHCTB U X CUCTEM Ha YHUCIOBOU MPSMOH.

B noBcegHeBHOM KU3HHU M IIPU U3YYCHHUHU APYITHX MPeIMETOB:

® COCTaBIATh M pellaTh JIMHEHMHBIE YPABHEHMSI IpU pELICHWM 3ajaad,
BO3HUKAIOLIUX B IPYTUX YYEOHBIX MPEIMETAX.

DyHKUUH

e HaxoauTs 3HaueHue GyHKLIUHU 110 33JaHHOMY 3HAUEHUIO apTyMEHTa;

® HaxOAWTh 3HAYEHUE apryMEHTa IO 3aJaHHOMY 3HAYEHUIO (PYHKIUU B
HECJIOKHBIX CUTyalUAX;

®  ONpENENATh NOJIOKEHNE TOYKH N0 €€ KOOPAUHATAM, KOOPAUHATHI TOUKH IO
€€ IMOJIOKEHHUIO HAa KOOPAMHATHOMN MJIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JIACTH ONpPEEICHHs, MHOKECTBO 3HAYEHUH, HYIIU
(YHKIUHU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3PACTaHUS U YOBIBAHMS,
HauOOoJbIIee U HAMMEHbIIIEEe 3HAUCHUS (PYyHKIUU;

® CTpOUTH IpaduK JIUHEHHON QYHKIINH;

® TPOBEPSTH, SBISAETCA JIU JaHHBIM rpapuk rpapukoM 3alaHHON (YHKIUU
(MuHEHHOM, KBaJIpaTUIHOMN, 0OPATHOM MPOMOPIIMOHATIEHOCTH);

e omnpeAensaTh MNPUOIMKEHHbIE 3HAYEHHUs] KOOpPJMHAT TOYKH IIepeceueHus
rpaduKoB G yHKITUH;

e omepupoBaTb Ha 0a30BOM YPOBHE TMOHATUSIMH: TOCIEIOBATEIILHOCTD,
apudmeTrniecKas mporpeccusi, reoMmeTpudeckas Iporpeccus;

e pemaTh 3aJa4d Ha MPOTPECCHUHU, B KOTOPBHIX OTBET MOXKET OBITh MOJyuYeH
HENOCPEICTBEHHBIM MOICYETOM 0€3 MPUMEHEHHS (POPMYIL.

B noBcegHeBHOM »KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

® JCIONB30BaTh TpadUKu peanbHBIX IMPOIECCOB M 3aBUCUMOCTEH s
OTIpEJICICHHs] WX CBOMCTB (HAWOOINbBIIME W HAWMEHBIIWE 3HAYCHHS, MPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, 00JACTH MOJOKUTEIBHBIX U OTPUIATEIBHBIX 3HAUYCHUN U
T.IL.);

® HCIIOJB30BaTh CBOMCTBA JUHEWHOW (PYHKIIMM W €€ Tpaduk NMpU pEIICHUU
3aJa4 U3 IpYruX y4eOHbIX MPEIMETOB.

CraTucTika M TEOPUsl BEPOSITHOCTEH

e lIMerp mpencTaBieHUE O CTATUCTUYECKUX XapPaKTEPUCTUKAX, BEPOSITHOCTU
CIIy4aliHOTO COOBITHS, KOMOMHATOPHBIX 3aj1a4ax;

e pemare MpocTeHlne KOMOMHATOPHBIE 3aJa4d METOJOM MpsIMOTO H
OpraHHU30BaHHOIO nepedopa;

® TIPENCTaBIAThH JAHHBIC B BUJIE TAOJHII, TUarpamMmm, TpaduKos;

® yyTaTh MH(OPMAINIO, MPEICTABICHHYIO B BHUJAE TaOJMIIbI, AHATPAMMBI,
rpaduka;

® ONpENesATb OCHOBHBIE CTAaTHUCTHYECKHME XapPAKTEPUCTUKU YHMCIIOBBIX
HabOPOB;

® OLIEHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIIUX CIyYdasX;

® UMETh MPEICTAaBICHUE O pOJIM 3aKOHA OONBIIMX YHCE B MAaCCOBBIX
SABJIICHUSAX.
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B noBcegHeBHOM :KU3HU U NMPU U3YYEHUH IPYTUX NPEIAMETOB:

® OIICHUBATH KOJIMYECTBO BO3ZMOKHBIX BAPUAHTOB METOJIOM Iepedopa;

® UMETh TMPEJCTAaBICHHE O POJU TPAKTHUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

® CpaBHHUBATh OCHOBHBIC CTATUCTHUUYECKHE XAPAKTEPUCTUKH, IMOJTYyYEHHBIE B
Mporiecce pelieHus MPUKIAIHON 3aa4u, U3YUCHUS PEaIbHOTO SBJICHUS;

® OIICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUM U SIBICHHM B HECIOXKHBIX
CUTYaIUsX.
TekcToBbIC 321241

e Pemarh HECIOXHBIE CIOKETHBIE 3a/Jaud  pa3HbIX THUIIOB Ha BCE
apudMeTHIeCKre JeUCTBUS;

® CTPOUTH MOJECNb YCIOBUS 3a/aud (B BUJIE TaOIHUIbI, CXEMbl, PUCYHKA WJIU
ypaBHEHUS ), B KOTOPOW JaHbl 3HAUCHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C
1IEJIbIO TIOUCKA PEIICHUS 3a/1a4H;

® OCYIIECTBIISITH CIIOCOO MOUCKA PEIICHUS 3a7a4H, B KOTOPOM PaCCykKICHUE
CTPOUTCSI OT YCJIOBUS K TpeOOBAHUIO WK OT TPEOOBAHUS K YCIOBHUIO;

® COCTaBJISITH IUIAH PEIICHUS 3aa4H;

®  BBIJICJIATH ATAIbI PEIICHUS 3a/1a4H,

® UHTEPIPETUPOBATh BBHIYUCIUTEIBHBIE PE3yJbTaThl B 3ajlaue, MCCIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4u;

® 3HATh pa3juyHhe CKOPOCTeH 0ObEKTa B CTOSUEH BOJE, MPOTUB TEUEHUS U 110
TEYEHUIO PEKHU;

® pemaTh 3aJ1a4y Ha HaX0XJAEHUE YacTH YKCla U YHCIIa 110 €ro YacTy;

e pemaTh 3aJa4d pa3HbBIX TUIOB (Ha pabOTy, Ha MOKYIKH, Ha JIBUXKEHUE),
CBA3bIBAIOIINX TPU BEJIMUMHBI, BBIACIATh 3TU BEJIMYUHBI U OTHOLLICHUS MEXKy HUMU;

® HaxOJWUTh NPOLEHT OT YHUCJA, YUCIO IO MIPOLEHTY OT HEro, HAXOAUTh
IPOLIEHTHOE CHUKEHUE WJIU MTPOLIEHTHOE MOBBIIIEHUE BETNYNHBI;

® pelaTh HECIOKHBIE JOTUUECKUE 3a1a4l METOJIOM PACCYKICHUM.
B noBcegHeBHOM »KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

® BBIJBUTaTh TMIIOTE3bl O BO3MOYKHBIX MPEAEIbHBIX 3HAUYCHHUSIX HCKOMBIX B
3a/1a4€ BEJIMYUH (J€JaTh TPUKHUIIKY).
I'eomerpuyeckue purypsi

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHITHSIMU T€OMETPUIECCKUX PUTYD;

® U3BIEKAaTh MH(OPMAIUIO O TEOMETPUYECKUX (PUTYypaxX, MPEICTABICHHYIO
Ha YepTekax B SIBHOM BH/IE;

® TPUMEHSTH JUIS PEIICHUS 3a]a4 TeOMETpUIeCKre (PaKThI, €CIIU YCIOBUS UX
MPUMEHEHUS 3aJIaHbl B IBHOU (opMme;

® pemiaTh 3a/1aud Ha HAXOXJEHHWE NeOMETPUYECKUX BEIMYMH MO oOpasiam
WJIU aJITOPUTMaM.
B noBcegHEeBHOM KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

® UCIOJb30BaTh CBOWCTBA N€OMETPUYECKUX (UTYp MJI PEIICHUS TUIIOBBIX
3a/1a4, BO3HUKAIOUIMX B CHUTYalMsIX MOBCEIHEBHON KU3HM, 3aJa4 MPAKTUYECKOTO
COJICpKaHMUSL.
OTHOmEeHUA
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e OnepupoBaTh Ha 0aA30BOM ypOBHE MOHSTHSMU: PABEHCTBO (UTYp, paBHbIE
Gurypsi, PaBEHCTBO TPEYroJbHUKOB, napajjieIbHOCTb PSIMBIX,
NEPHEHANKYIIPHOCTh NPSIMBIX, YIJIbl MEXAY MPSAMBIMU, NEPIEHIUKYJISAP, HAKIOHHAS,
MPOEKIHS.

B noBceqHeBHOM KNU3HM M NIPH U3yYeHHUH APYTrUX NPeIMeTOB:

® JCHOJB30BATh  OTHOIICHWS  JJIA  pEeUleHUus  MpocTeMluX  3ajad,
BO3HUKAIOLIUX B PEaJbHOM KU3HU.

N3mepenusi U BbIYHUCIEHUS

e BpINOJHATh M3MEPEHUE JIMH, PACCTOSIHUM, BEJIUMYHUH YIJIOB, C MOMOUIBIO
MHCTPYMEHTOB JJI1 U3MEPEHUI IJIUH U YIJIOB;

® [pUMEHATh (QOpMYyNbl NEpPUMETpPa, IUIOWEAAM U o0bema, IUIOIIAN
MOBEPXHOCTH OTJEIbHBIX MHOTOTPAHHUKOB MPU BBIYMCICHUSIX, KOTJa BCE JaHHbBIE
UMEIOTCS B YCIIOBHH;

e qnpumeHiaTh Teopemy Iludaropa, 06a3oBble  TPUTOHOMETPUUYECKUE
COOTHOILICHUS [IJISl BBIYMUCICHUS [JIMH, PACCTOSIHHUM, TIUIOmaned B MPOCTEHIINX
ClIyyvasx.

B noBceqHeBHOM KM3HU M IPHU U3Yy4YEHHUH JAPYTUX NPEAMETOB:

® BBIUUCIATH PACCTOSHUS HAa MECTHOCTH B CTAHIAPTHBIX CHUTYalUAX,
IUIOIIAIN B IPOCTEUIINX CIydasiX, IPUMEHATh (POPMYIIbl B IPOCTEHIINX CUTYAIUSIX B
MOBCEIHEBHOM JKU3HMU.

I'eomeTpryeckue MOCTpPOECHUS

e lI300paxaTe TUNOBBIE IMJIOCKUE (GUTYPHI U (PUTYpBI B TMPOCTPAHCTBE OT
PYKHU U C IOMOUIBIO HHCTPYMEHTOB.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® BBINOJHATH MPOCTEHIINE TOCTPOSHUS HAa MECTHOCTHU, HEOOXOIUMBIE B
pEATBHOMN KU3HMU.

I'eomeTpuyeckue npeodpazoBaHus

e Crpoutb Qurypy, CHMMETPUUYHYIO JaHHOW (UTYpe OTHOCHUTEIHHO OCHU U
TOYKH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® pacrno3HaBaTh JBUKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

® pacrHo3HaBaTh CHMMETPUYHBIE (DUTYPHI B OKPYXKAIOIIEM MHUPE.
BekTOopbl H KOOPAUHATHI HA INIOCKOCTH

e OrnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUAMM BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YUCIIO, KOOPANHATHI HAa INIOCKOCTH;

e ONpeAeNiaTb NPUOJUKEHHO KOOPAHMHATHI TOYKH IO €€ M300pa)KeHUIO0 Ha
KOOPJIMHATHOM TIOCKOCTH.

B noBceqHeBHOM KM3HU M NIPH M3YYEHHUH JAPYTUX NPEAMETOB:

® JCIOJB30BAaTh BEKTOPHI JUISl PELIEHUS] MPOCTEUIINX 3a7a4 Ha ONpEAEIICHHE
CKOPOCTH OTHOCUTEIBHOTO JIBH)KEHHS.

Hcropuss maTteMaTHKH

e OnucelBaTh OTAENIbHBIE BBIIAIOIIMECS PE3YJbTAThl, MMOJTYYEHHBIE B XOJI€
pPa3BUTHS MaTEMATUKHU KaK HAYKH;
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e 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUA M UX aABTOPOB, B CBS3U C
OTCYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTHU Poccun.
MeTtoabl MaTEMAaTUKH

e BriOupaTe NOIXOASIIMN M3YYCHHBIM METOJ Uil PEIICHUS H3yYEeHHBIX
TUIIOB MaTeMaTHYECKUX 3a]1a4;

e [IpuBoauTh NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH
JNEUCTBUTEIIBHOCTH U MPOU3BEACHUAX UCKYCCTBA.

BbINYCKHUK NOJIyYUT BO3MOXKHOCTh HAyYUThCS B 7-9 KJ1accax A/l o6ecrneyeHus1 BO3MOXKHOCTHU
yCHelIHOro NpojAo/nKeHUsA 06pa30BaHus Ha 6a30BOM U YIJ1yGJ1eHHOM YPOBHSX

DJieMeHThbI TEOPUU MHOKECTB M MATEMATHYECKOI JJOTHKH

o Onepuposamv  nOHAMUAMU.  OnpeoeleHue,  meopema,  aAKCUoMa,
MHOJHCECMBO, XAPAKMEPUCUKU MHONCECm8d, dJIeMeHm MHOXcecmea, nycmoe,
KOHeUHOe U OeCKOHeUHOoe MHONCeCmB0, HOOMHONCECMB0, NPUHAONEHCHOCD,
BKAIOUEHUE, PABCHCINGO MHONCECE,

®  U300paANCAMb MHONCECMBA U OMHOUWEHUE MHOICECNE C NOMOUWbIO KPY2O08
Dunepa;,

® onpedensimv NPUHAONEHCHOCHb INeMEHMA MHONICECMBY, 00beOUHEeHUIO U
nepeceuenur MHONCeCms,

®  3a0a8amb MHONCECMBO C NOMOUWBIO NePEUUCTeHUS DTIeMEHMO8, CLOBECHO20
ONUCAHUSL,

® onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JONCHOCMb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONepayul Hao 8bICKA3LIBAHUAMU. U, ULU,
He, YCII0BHblE BbICKA3bIGAHUS (UMNIUKAYULL),

®  CMpoOUmMb 8bICKA3LIBAHUS, OMPUYAHUS BbICKA3LIBAHULL.
B noBceaHeBHOM KU3HU M TIPU U3YYEHUHU APYTUX NMPeIMETOB:

® CMpoums Yenouku YMO3AKIOUeHUN HA OCHO8e UCNONb308AHUSL NPABUTL
JIO2UKU,

®  UCNOIB308AMb MHONCECMBA, ONEPAYUU C MHOICECNBAMU, UX epaduyecKoe
npeocmasienue 0Jisi ONUCAHUSL PEeAlbHbIX NPOYECCO8 U ABNEeHUIL.
Yucaa

o Onepuposamv  NOHAMUAMU.  MHOINCECMBO  HAMYPAIbHLIX  YUCE,
MHOIICECTNBO YENbIX HYUCET, MHONCeCMB80 PAYUOHAIbHBIX YUCEeN, UPPAYUOHAIbLHOE
YUCTO, KBAOPAMHDBLUL KOPEHb, MHONCECMBO 0CUCEUMEIbHBIX YUCE], 2e0MEeMPULECKas]
uUHmMmepnpemayus HamypaibHbiX, YeavlX, pAyUoOHAIbHbIX, OelCMBUMEIbHbIX YUCE,

® noHUMAmMb U OOBACHAMb CMBICA HOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucua,

®  GLINOJHAMb BLIYUCACHUS, 6 MOM HUCIe C UCHONb30BAHUEM NPUEMOB
PAYUOHATILHBIX BbIYUCTCHUL,

®  BBINOJHAMb OKPY2IEHUE PAYUOHAILHBIX YUCETL C 3A0AHHOU MOYHOCMbIO;

®  CpasHUBAMb PAYUOHANbHBIE U UPPAYUOHATIbHBIE YUCIA,

®  npedcmasisims payuoHaIbHOEe YUCIO 8 BUOe 0eCAMUYHOU OpodU

®  YNops0ouUUBaAmMs YUCIA, 3aNUCAHHbIE 8 8UOe 0ObIKHOBEHHOU U 0eCAMUYHOLL
opoou;
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e naxooums HOH u HOK uucen u ucnonv3zoeams ux npu peuienuu 3a0au.
B noBceqHeBHO KM3HU U NIPHU U3YyYeHUH JAPYTUX MPEIMETOB:

® puUMeHAmb Npasuna  NPUOIUNCEHHBIX — BLIYUCTEHUN NpU  peuleHuu
NPAKMUYecKux 3a0ayd U peuleHuu 3a0a4 Opyaux yueonHvix npeomemos;

®  GLINONHAMbL  CPABHEHUe  pe3ylbMmamos  GblYUCIeHUN NpUu  peuleHuu
NPAaKmMu4ecKux 3a0ay, 8 Mmom Yucie NPUOIUNCEHHBIX BbIYUCTIHUL,

® cocmasnaimv U OYEHUBAMb YUCIOBble GbIPANCEHUS NPU  peuleHuu
NPAaKmuyeckKux 3a0ad u 3a0ay u3z opy2ux y4eouvix npeomemos;

®  3anuUcbleamv U OKPY2IAMb YUCIOBble 3HAYEHUS PEealbHblX GeIUYUH C
UCNONIb30BAHUEM PAZHBIX CUCIEM U3MEPEHUS.
ToxkaecTBeHHBIE IPE0OPa3OBaAHMS

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPAlbHbIM HNOKaA3amenem,
CcmeneHu ¢ yeavlM OmpuyamenbHblM NOKA3amenem;

®  GuINOHAMbL  NPeoOpPa308aHUs  YeNblX  BbIPAJCEHUU.  Oelcmeus ¢
OOHOUJIeHAMU (CNIOJCeHUe, BblYUmMAaHUe, YMHOJNCeHUe), Oelicmeus ¢ MHO20UIeHAMU
(cnooicenue, 8bluumanue, YMHOJCEHUE),

®  GBINONHAMbL  PA3JIONCEHUE MHO20YNEHO8 HA MHONCUMENU OOHUM U3
Ccnocobos.  eviHeceHue 3a  CKOOKY, 2epYNNUpo6Ka, UCNOIb308aHue  Gopmyi
COKDAUJeHHO20 YMHONCEHUSL,

®  guldensimb K8a0pam CyMMbl U pA3HOCU OOHOYNEHO8;

®  PACKIAObIBAMb HA MHOMCUMENU KBAOPAMHDBIL MPEXUieH;

®  GLINONHAMbL NPeodPA30BAHUS  GLIPANCEHULL, COOEPHCAWUX CMENeHU C
yenvimMuy OmpuyameibHolMy NOKa3amesamu, nepexooums om 3anucu  guode cmenexu
C YelblM OmpuyamelbHbiM NoKazamenem K 3anucu 8 guoe opoou,

®  GBLINOHAMbL  NPeoOpPa3’08aHus  OPOOHO-PAYUOHANLHBIX — GbIPANCEHULL:
cokpawerue 0pobell, npugedenue areeopauieckux opoobetl Kk 0dbwemy 3HameHameio,
clodicenue,  YMHOJICeHUe,  OelleHue  aleebpauveckux  Opooel,  8038edeHuUe
aneebpauyeckou 0poobu 8 HAMYPAILHYIO U YeYio OMPUYAmMenbHy0 CMeneHbs,

®  GLINOJHAMb NPeoOPA30BAHUSL  BBIPANCEHUL, COOePAHCAUUX KBAOPAMHbIE
KOpHU,

® guldensimb KBAOpam CYMMbl UIU PASHOCMU O8YYNEeHA 8 BblPAN’CEeHUSX,
cooepoicawmux Keaopammuule KOPHU,

®  BBINOJIHANMDb NPEoOPA308AHUS BBIPANCEHU, COOEPHCAUSUX MOOYTb.
B noBceqHeBHOM KM3HU M NP U3YyYeHUU APYTUX NPeIMeTOB:

®  GLINOJHAMb NPeodpPaA308aHus U Oeucmeus ¢ YUCIAMU, 3aNUCAHHLIMU 8
CMAaHOapmHoOM 8uoe;

®  BLINOJHAMb NPeoOPA308aHUSL ANCEOPAUYECKUX BbIPANCEHUL NPU peuleHUU
3a0ay 0py2ux yueOHblX npeomemos.
YpaBHeHUS U HEPABEHCTBA

o  Onepuposamev NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEHb VPABHEHU,
peuienue HepaseHcmed, PagHOCUIbHbIE YPAGHEHUsl, 00aACmb Onpeoenenus: YpaeHeHUs
(Hepasencmea, cucmembvl YPAGHEeHUl UNU HEPABEHCMSE),

® pewiamv JUHEUHble YPAGHEHUs U YPABHEHUs, C80OUMble K JUHEUHbIM C
NOMOUWBIO MOHCOECNEEHHBIX NPEeoOPA308AHULL,
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® peuwiamv KaAOpammuvle YpPaeHeHUs: U YPAGHeHUsl, CGOOUMble K K8AOPAMHbIM
C NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308ANHUL;

® peuwiamvb OpoOHO-TUHElHbIE YPABHEHUS,

® pewamv npocmenuie UPPAYUOHATbHbIE YpasHweHus euda [f(x)=a,

ST =a(;

® pewiamv ypagHeHUus uoa x"=a;

® pewiamv YpasHeHUus. CHOCOOOM PA3NONHCEHUS HA MHOMCUMEeNU U 3aMEeHbl
nepemeHHOoU;

®  UCNONB308AMb MEmOo0 UHMEPBANO8 O peuleHuss yeuvlx U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® peuiamv TUHElHble YPAGHEHUs U HEPABEHCNEA C NAPAMEeMPaMU,

®  peuiamv HeCl0JCHble KAOPAMHble YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeCI0JCHbIEe CUCMEMbL IUHEUHBIX YDAGHEHUI C NapaMempamu;

®  peuiamv HeCl0JCHble YPABHEHUS 8 YeblX YUCTAX.
B noBceqHeBHO KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

® cocmasnamo U peulams JUHeliHble U K8AOPAmHble YPAGHEeHUs, YPABHEHUS, K
HUM C800AWUECH, CUCEMbl TUHEUHbIX YPAGHEHU, HePAGeHCmE Npu peuleHuu 3a0ay
Opyeux yueoHvix npeomemos;

®  GBINOJHAMbL OYEHK)Y Npagoonooodus pe3yibmamos, Noayuaemvlx npu
peuleHuy JTUHEUHbIX U K8AOPAMHbBIX VPAGHEHUU U CUCMeM JUHEUHbIX YPAGHEeHUl U
HepaseHCcms Npu peuleHul 3a0ay Opyeux yueoHvix npeomemos;

®  guIOUpamb cOOmMeemcmayrouue YpagHeHus, HepagenHcmaed Ui Ux CUCmembl
011 COCMABNEHU MAMEMAMUYECKOU MoOoenu 3a0aAHHOU pPeanbHOU CUmyayuu uiu
NPUKIAOHOU 3a0ayu;

® yMemb UHMEPNPEemupo8ams HOJYUEHHbIU NpU peueHuUu VpagHeHUs,
HepageHCcmaea Uiy CUcCmembl pe3yibmam 8 KOHmeKcme 3a0aHHOU peanlbHOU CUmyayuu
UU NPUKTIAOHOU 3A0a4U.
DOyHKUUHA

o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHAS 3ABUCUMOCMb, (DYHKYUS,
epagux @ynxyuu, cnocodwvl 3adanus QyHKyuu, apeymenm u 3Hauenue @OYHKYuu,
obnacms  onpeoeieHus U MHONCECME0 3HAYEHUU QYHKYUU, Hymu @yHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb @yHKyuu,
YemHOCMb/HeuemHOCMb OYHKYUU,

o cmpoums epaguxu AUHEUHOU, KEAOpamuyHou @GYHKyul, o0bpamHou

NPONOPYUOHATLHOCU, PYHKYUU UOA. Yy = a+Lb, y=~x y=xy y=|x;
X+

® Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCHONb3068AMb NPeodpa308aHUs
epaguxa @ynkyuu Y=f(X) ona nocmpoenus epaguxos Gynkyuii y = af (kx+b)+c;

® cocmasnamv YpasHeHus: NpAMOU N0 3A0AHHBIM YCA08UAM: NPOX0Oaujel
yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell yepe3 OAHHYI0 MOUKY U
napanienbHoil OGHHOU NPAMOU,

® uccrnedosams YYHKYUIO No ee epapuxy;
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®  Haxooumo MHOXHCECNBO 3HaueHutl, HYTU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU (YHKYUU,

® onepupogamv NOHAMUAMU: NOCIE008AMENLHOCMb,  aApu@dmemuyeckas
npozpeccusi, 2e0MempuidecKas NPo2peccusl,

®  peuwiamsv 3a0a4u HA APUPGMemMUYECKYIO U 2e0MEeMPUUECKYI0 NPO2PECCUIO.
B noBceqHeBHO¥ KM3HU M NIPH M3YYeHHUH APYTUX MPEIMETOB:

® WILIIOCMPUPOBAMb C NOMOWbBIO 2PAPUKA DeanbHyl0 3a8UCUMOCHbL  UTU
npoyecc no ux XxapaxKmepucmurkam,

®  UCNONB308AMb CEOUCMBA U 2pAPUK KEAOpaAMU4HOU PYHKYUU Npu peuienuu
3a0a4 u3 Opyeux yueOHvix npeomemos.
TexcToBbBIE 3a7a4H

e Pewams npocmule u CI0XCHblE 3a0a4U PA3HBIX MUNOS, A MAKMCe 3a0ayu
NOBbIUEHHOU MPYOHOCTU,

®  UCNONB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOelU MEeKCMO8 CIONCHBIX
3a0ay 0Jis1 NOCMPOEHUsL NOUCKOBOU CXeMbl U peleHUs 3a0ay;

®  pazuuames Mooeib MeKCma u MoOelb peuleHus: 3a0adu, KOHCmMpPYuposams
K OOHOU MOOeIU peueHUs HeCONCHOU 3a0ayu pazHvle MOOeIU MmeKcma 3a0avu;

® 3Hamb U nNpumMeHsms 00a cnocoba noucka peuieHus 3aoay  (om
mpeOo8anus K YCi08Uro U Om YCio6us K mpebo8aHuro),

®  MO0enuposams paccyicoeHus npu HOUCKe peuleHusi 3a0ay ¢ HOMOUbIO
epagh-cxeml,

®  BblOCISIMb IMANDL peuleHUs: 3a0ayll U COOePIHCaHUe Karico020 Imand,

®  yMemb GbIOUPAMb ONMUMANLHBIU MEMOO peuleHUus 3a0a4u U 0CO3HABAMb
8b100p Memooa, paccmampusams paziuiHvle Memoowl, HaAxX00Uumsv pasHvie peuleHus
3a0ayu, eciu 603MONCHO,

®  AHAIU3UPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay,

®  GLINOHAMbL  PAa3ludHble  NPeodpPa308aHus  NPeoNoNHCeHHOU  3adayl,
KOHCMPYUpo8ams HO8ble 3a0ayu U3 OGHHOU, 8 MOM Yucie oopammubie;

® UHmMepNnpemuposams  GLIYUCIUMENbHbIE  pe3ylbmamvl 8  3adaue,
uccne008amov NoIYUeHHOE peuleHue 3a0auu;

®  QHATUBUPOBAMb BCEBO3MOJNCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS
08YX 00beKmo8 U U3MeHeHUe UxX XapaKkmepucmux Npu COBMECMHOM OBUINCEHUU
(ckopocmb, épems, paccmosinue) npu peuenuu 3a0ay Ha 08UdceHUe 08YX 00bEeKmMos
KaK 8 00HOM, MaxK U 8 NPOMUBONOJIOHCHLIX HANPABTIEHUSX,

® UCCe008amyb 8CEBO3MONCHbIE CUMYAYUU NPU PeUleHUU 3A0a4 HA 08UdICEHUe
no peke, paccmampusams pazuvle CUCmeMbl omciema,

® peuiamv pazsHooOPA3HbLEe 3A0AUU «HA YACTUY,

® pewamsv U 000CHO8bIBAMb  CBOe  peuwleHue 3a0ay  (8vidensamy
MaAmMemMamudeckyro 0OCHO8Y) Ha HAXO0XHCOeHUe Yacmu YUcid U Yucia no e2o yacmu Ha
OCHOBE KOHKPEMHO20 CMbLCAA OpooU,

® oco3Hagamv U OOBACHAMb UOEHMUYHOCMb 3a0ay PA3HLIX MUNOS,
CBA3LIBAIOWUX MPU BEUYUHBL (HA pabOmy, HA NOKYNKU, HA OBUICEHUE), 8blOe/ISIMb
MU BETUYUHBL U OMHOWIEHUS. MeNHCOY HUMU, NPUMEHAMb UX NpU peuieHuu 3a0ad,
KOHCMPYUposams cobcmeenHbvle 3a0a4 YKA3AHHbIX MUNO08,

23



® glademb OCHOBHLIMU MEMOOAMU peuleHUus 3a0ay HA CMecu, CNIAebl,
KOHYEeHmpayuu,

® pewamsv 3a0ayu HA NPOYEHMbl, 8 MOM HUCIe, CIONHCHble NPOYEHMbl C
000CHOBaHUEM, UCNONL3YS PA3HbIE CHOCOObI,

® pewams jocuyecKue 3a0ayu pasHblMu cnocooamu, 8 mom uucie, ¢ 08ymsi
onokamu u ¢ mpemst OJ10KaMu OAHHBIX C NOMOWbIO MAOIUY;

® pewamsv 3a0a4u N0 KOMOUHAMOPUKE U MeOPUU 8ePOIMHOCHEL HA OCHO8E
UCNONB308AHUS U3YUEHHBIX MEeMO0008 U 000CHOBLIBAMb peuleHUe;

® peuamsv HeClOHCHbIE 3a0aiu N0 MAMeMamuiecKou Cmamucmuke,

® 081a0emMb  OCHOBHLIMU  MEMOOaMU  PeuleHUs  CIONCeMHbIX  3a0ay:
apugmemuyeckui, aneeopaudeckull, nepebop  BAPUAHMOS, 2eOMempudecKull,
epaghuueckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMY AYUSIX.
B noBceqHeBHO¥ KM3HU M IPHU M3YYeHHUH APYTUX MPEAMETOB:

® gbloeNsIMb NpU peuweHuU 3a0ad Xapakmepucmuku paccmampusaemol 6
3a0aue cumyayuu, OMIudHble Om PearbHbiX (me, om KOMOpblX abCmpasupos8anlicy),
KOHCMPYUPOBAMb HOBbLE CUMYAYUU C YUeMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU,
npu peuleHuu 3a0ay Ha KOHYeHmpayuu, y4umsleamos niOmMHOCMb 8eUeCmad;

® pewamv U KOHCMPYUPOBAmMb 3a0a4u HA OCHO8E PACCMOMPEHUS PealbHbLX
cumyayuti, 8 KOmopuvlx He mpebyemcs MOYHbIU BbIYUCTUMENbHBLU PE3)Ibmam;

® peuwamv 3a0auu HA 0BUdNCEHUE NO peKe, PACCMaAmpusads pasHvle CUCIeMbl
omcyema.
CraTucTHKA U TeOpHs BePOSITHOCTEI

o Onepuposamv noOHAMUAMU: CMOJOYamMbvle U KDPY2oBble OUASPAMMDL,
maobauyvl OAHHbIX, CpedHee apupmemuieckoe, MeOuana, Haubovuiee U HaumMeHvllee
3HAYeHUsl GbIOOPKU, PA3ZMax 6blOOPKU, OUCNepCUs U CMAHOAPMHOEe OMKIOHeHUe,
CYUAUHASL USMEHYUBOCb,

®  uzBIeKamv UHGOpMAYUIo, NPeOCmasieHHy0 8 madIuyax, Ha Ouacpammax,
epaghukax;

® cocmasnsimv mMabauysvl, CMpPoumv OUASPaAMMbl U 2paQuKku HA OCHOB8e
OAHHbBIX,

® onepuposamv  NOHAMUAMU. (DAKMOPUATL YUCAA, NEPeCMAHOBKU U
couemanusi, mpeyeoavhux Ilackans;

®  NpUMEHAMb NPABULO NPOU3BEOCHUS NPU PelleHUU KOMOUHAMOPHBIX 3A0aY,

® onepuposamv  NOHAMUSAMU:  CAYYAUHBIL ONbIM,  CAYYAUHBIL  8bIOOD,
ucnolmatnue,  J1eMEHmMapHoe  CIyYalHoe  cobblmue  (Ucxood),  Klaccuuyeckoe
onpeoeieHue BepoSMHOCMU  CAVYAUHO20 COObIMUSL, onepayuu Hao CIy4atuHbLMu
coobimusamMu;

®  npPeoCcmassimeb UHGOPMAYUIO ¢ NOMOUWBIO KpY2os Diliepa,

®  peuwamsv 3a0a4u HA BbIYUCIEHUE BEPOSIMHOCU C NOOCUEMOM KOJIUYECmEad
BAPUAHMNOB C NOMOUWDBIO KOMOUHAMOPUKUL.
B noBcegHeBHOM KU3HU M TIPU U3YYEHHUH PYTUX NMPeIMETOB:

®  U3GlIEeKAMb, UHMEPNPEemupo8ams U npeoopasosvleams UHDOPMAYuUro,
npeocmasienuylo 8 mabauyax, Ha Ouazpammax, 2pagukax, ompaxicarouyio
CBOUICMBA U XAPAKMEPUCTNUKU PEATIbHbIX NPOYECCO8 U SGIeHUL,
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® onpedenamv cmamucmuiecKue XapaKkmepucmurky bl0OpoK no madoauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yeau peuleHus
3a0ayu,

®  OYeHUBAMb EPOSMHOCIb PEANbHbIX COOLLMULL U ABTEHULL.
I'eomerpuyeckue purypsi

e Onepuposams NOHAMUAMU 2eOMEMPULECKUX Pu2yp;

® u38NeKamv, UHMEPNpemuposams U npeoobpazoevleams UHGOpMaAyUIo o
2eomempuieckux guzypax, npeocmasieHHyI0 Ha Yepmexcax,

® npumMeHAmb 2eomempuiecKkue axmoel O peuleHus 3a0ad, 8 MoM Yucie,
npeononazarouux HeCKOIbKO uazo8 peueHus,

®  popmyruposams 6 npocmenuiux Cryuanx C8OUCM8ad U NPUHAKu uayp;

®  00KA3bIBAMb 2e0OMEMPULECKUE YIMEEPHCOCHUSL,

® glademb CMAHOAPMHOU Kiaccugurayuel niocKux ueyp (mpeyeoibHuKos
U uemvlpexy20nibHUKOS).
B noBceqHeBHO¥ KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

®  UCNONB308AMb CBOUCMBA 2eoMempudecKux @ueyp Onsa peuleHus 3a0ay
NPAKmMu4ecKo2o xapakmepa u 3a0ay U3 CMeNCHblX OUCYUNTIUH.
OTHOmEeHU

o Onepuposamv NOHAMUAMU: pageHcmeo  gueyp, pasuvie  uaypsi,
PABEHCMBO — MPEY20JIbHUKOS,  NAPALIeIbHOCb — NPAMbIX,  NePneHOUKYIAAPHOCHIb
NPAMbIX, Veibl MexHcOy NPAMbIMU, NEePNeHOUKVIAD, HAKIOHHASA, NPOeKyus, nooodue
Queyp, nododnvle pucypol, N0O0OHBLIE MPEY2ONbHUKU,

® npumenams meopemy Paneca u meopemy o HpONOPYUOHATILHLIX OMPE3KAX
npu peueHuy 3a0ai,

®  Xapakxmepuzoeams 83aUMHOE PACHONONCEHUE NPAMOU U OKDYHCHOCMU, O8YX
OKPYHCHOCMEI.
B noBceqHeBHOM KM3HU U TP U3YyYeHUH JAPYTUX MPEAMETOB:

®  UCNONBL308AMb OMHOUIeHUs OJIsl peUleHUsl 3A0ay, 803HUKAIOWUX 8 PedllbHOU
JHCUZHU.
N3mepenusi U BbIYUCIEHUS

o Onepuposamv npedCmMasieHusMU O OJuHe, NIOWAOU, O0Oveme Kak
genuuunamu. Ilpumenamo meopemy Ilugacopa, opmynsr niowaou, odbvema npu
peuleHuu MHO20ULa208bIX 3A0ay, 8 KOMOPbIX He 8ce OaHHble NPedCmasieHbl 16H0, a
mpeoOyIom GblYUCTEHUL, Onepuposams 60.J1ee WUPOKUM KOTULECMBOM HOopMYL OJIUHbI,
niowaou,  obvema,  BbIYUCIAMb  XAPAKMEPUCMUKU — KOMOUHayuil — ueyp
(oKkpysrcHocmell U MHO20Y20NbHUKOB) BbIMUCAMb PACCMOSHUSL MedHcoy Queypamu,
NPpUMEHSIMb MpucoHoMempuieckue Gopmynvl 01 BbIMUCTIEHUU 8 00Jee CLONHCHBIX
CYYasx, npogooums  BbIYUCIEHUSI ~ HA ~ OCHO8e  PABHOBEIUKOCMU U
PABHOCOCNABNEHHOCU,

®  1P0BOOUMb NPOCbIE BLIYUCTICHUSL HA 00bEMHBIX MeNax,

o  opmynuposams 3a0auu HA BbIYUCAEHUE ONUH, Naowaoel u 00vbemos u
peuiams ux.
B noBceqHeBHO KM3HU U TP U3YYeHUH JAPYTUX MPEIMETOB:

®  1POBOOUMb GLIYUCTEHUS HA MECHHOCU,
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®  npumMeHAmb GOPMYIbI NPU BLIYUCTECHUAX 8 CMENCHLIX YUEOHbIX npeoMemax,
8 OKpydicaroujell 0eticmeumeibHOCHU.
I'eomeTpuyeckue nocrpoeHus

e U300pasicamsb ceomempuyieckue gueypbl n0 MeKCmMoO8OMY U CUMBOJILHOMY
ONUCAHUIO,

®  CB0OOOHO ONEpuUpPOBamMb YEePMENCHbIMU UHCMPYMEHMAMU 6 HEeCA0NHCHBIX
CYYasx,

®  GLINONHAMbL  NOCMPOEHUs.  MPEY2OIbHUKOS,  NPUMEHAMb  OMOeNbHble
Memoobl NOCMPOEHUll YUPKYAeM U JUHEUKOU U H’posooums npocmetiuiue
UCCIe008aHUSL YUCA peUeHUl;

® u300padxdcamsv Mmunogvle NIOCKUe ueypsvl U 0OvEMHbIE meld ¢ NOMOUBIO
nPOCMetuUx KOMNbIOMEPHBIX UHCIMPYMEHMO8.
B noBce1HeBHOM KM3HU M NIPH U3yYeHHUH APYTUX MPeIMeTOB:

®  GBINOJHAMb Npocmeluiue NOCMPOoeHUs Ha MeCMmHOCMU, HeobXooumbvie 8
PEeANbHOU HCUSHU,

®  OYeHUBamb pazmepuvl PeailbHbIX 00BEKNMO8 OKPYIHCAIOUe20 MUPA.
IIpeoOpa3oBanus

o Onepuposams nousmuem 08UNCEHUST U NPeodPA308anuUsi NOOOOUS, 81A0emb
npuemamu nOCmMpoenusi ueyp ¢ UCNONb308AHUEM OBUNCEHUL U Npeodpa306aHull
nooobus, NpuMeHsAmsb NOJYUEHHble 3HAHUS U ONblM NOCMPOEHUU 6 CMENHCHbIX
npeomMemax u 68 peanibHblX CUMYAyUsax OKpy*caroue2o Mupa;

® cmpoums Qpueypy, no00OHYI0 OAHHOU, NOJIL308AMbBCIL CBOUCMBEAMU NOOOOUS
0J151 000CHOBAHUSL CBOUCME Pucyp;

® NpUMEHAmMb  CBOUCMEA  OBUJCEHUl Ol  NPOB8e0eHUs  NPOCMeEeUuUx
000CHOBaHUIL c8OlicM8 hu2yp.
B noBceqHeBHOM KM3HU U IPU U3YyYEHUH JAPYTUX NPEIMETOB:

®  NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb N000OUe OJisi NOCMPOEHUl
U BLIYUCTEHULL.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOp, CYMMA, PA3HOCMb  B8EKMOPO8,
npoussedenue BeKmopa Ha HUCAO, Y20l MedHcOy BeKMOPAMU, CKANAPHOe
npoussedenue 8eKmopos, KOOPOUHAMbl Ha NIOCKOCMU, KOOPOUHAMbL 8eKMOPA;

®  GuINOHAMbL  Oelicmeus HAO 8eKmopamu  (CloJCeHue,  8blYUmMAaHue,
VMHOOJICEHUe HA HYUCIO0), BbIMUCIAMb CKAIAPHOE Npou3geoeHue, Onpeoesims 6
NPOCMEUUX CTYUAAX V20T MeHCOy BeKMOopamu, BbINOIHAMb PA3N0NCEHUe 8eKMOopd
Ha cocmaegndgiowue, NPUMEHAMb NOJYYEHHble 3HAHUS 8 (Qu3uke, NOIb308AMbCS
Gopmynol  BbINUCTIEHUSI  PACCMOSAHUA — MedHCOy  MOUYKAMU N0 U3BECHHBIM
KOOPOUHAMAM, UCHOIb308AMb YPABHEHUs ueyp 015 peuleHus 3a0ay,

®  NpUMEHAMb BeKMOpbl U KOOPOUHAMbL OJisl pPeueHus 2e0MempuyeckKux
3a0ay Ha 8blYUCTIeHUe ONUH, V2Tl08.
B noBceqHeBHOM KM3HU U P U3YYeHUH JAPYTUX MPEAMETOB:

®  UCNONBL308AMb NOHAMUSL BEKIMOPO8 U KOOPOUHAM O/ peulenusl 3a0ad no
Quzuke, ceoepaguu u Opyeum yueOHbvIM npeomMema.
HcTopusi MmaTeMaTHUKH
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o  Xapaxmepuzosamb 6KIAO BbLOANUWUXCS MAMEMAMUKO8 6 pa3eumue
MAmMeMamuKy U UHbIX HAYYHBIX 0Oaacmell,

®  NOHUMamb po.ib Mamemamuxu 8 pazsumuu Poccuu.
MeTtoabl MaTEMAaTUKH

o  Ucnonwv3ys uzyuenHvle Memoowl, npogooums 00KA3amebCmeo, blNOIHAMb
onposepoicenue,

® gblOUpamMb U3YUEHHble MemoObl U UX KoMOuHayuu OJisl  peuleHust
Mamemamu4eckux 3a0ay;

®  UCNONBL308AMb MamemamuiecKue 3Hanus 0isi ONUCAHUS 3AKOHOMEPHOCel
8 OKpyrcaroujell 0elcmeumenbHOCmu U NPOU38EOeHUIX UCKYCCMEd;

® npumeHamvb npocmeluue NPOSPAMMHbIE CPeOCmed U  NeKMPOHHO-

KOMMYHUKAYUOHHblE cucnembsl npu peuueHuud MamemamuiecKux 3a0ady.
BBINYCKHUK NOJIyYUT BO3MOXKHOCTh HAYYUTHCS B 7-9 KJ1accax JJifl yCHEUIHOT0 NPOoJ0/LKEeHUS
oGpa3oBaHus HA yIJIy6/1eHHOM YPOBHEe

DJieMeHThbI TEOPUU MHOKECTB H MATEMATHYECKOIi JJOTHKH

e (CBOOOJHO ONEPUPOBATH IMOHATHUSAMH: MHOXECTBO, XapaKTEPUCTHKU
MHOJKECTBA, AJICMCHT MHOXECTBA, ITYCTOC, KOHEUHOC M OCCKOHECYHOE MHOXKECTBO,
MOJIMHOKECTBO, TPHUHAJJICKHOCTh, BKIIOYCHHE, PAaBEHCTBO MHOXECTB, CIIOCOOBI
3aJlaHie MHOYKECTBA;

® 337aBaTh MHOXKECTBA Pa3HBIMH CITOCO0AMH;

® IIPOBEPSATH BHITIOJHEHNE XapaKTEPUCTHUYECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEpUPOBATH TMOHATUSIMHU: BBICKA3bIBAHUE, HUCTUHHOCTh U
JIO)KHOCTh  BBICKA3bIBaHUS, CJIOKHBIE M TPOCThIE€ BBICKA3bIBAHUS, OTPHUIIAHHE
BBICKA3bIBAHHI; UICTUHHOCTH M JIO)KHOCTh YTBEPXKACHUS U €r0 OTPHUIIAHMSI, ONepaIluu
HaJ[ BEICKA3bIBAHUSIMU: U, WU, HE; YCIOBHBIC BhICKA3bIBAHUS (MMILTHKALIHH);

® CTPOWTh BBICKAa3bIBAaHHUS C  HCIOJIB30BAaHHEM  3aKOHOB  ajreOpbl
BBICKa3bIBAaHUI.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NMPeIMETOB:

® CTPOUTH PACCYKJICHUS HA OCHOBE MCITOJIb30BAHUS TTPABUJI JIOTUKH;

® HCIIOJIB30BaTh MHOXKECTBA, OMEpAIlMU C MHOXXECTBAMH, HUX Trpaduueckoe
MpeCTaBICHUE JIJI ONMMMCAHUS PEabHBIX IPOIIECCOB U SBJICHUHN, IPU PEIICHUH 3a1a4
JIPYTUX y4eOHBIX MPEAMETOB.

Yucaa

e (CB00OOTHO OIEpUPOBATH IMOHATHUAMH: HATYypaJIbHOE YHCIIO, MHOXECTBO
HaTypaJIBHBIX YHCEII, IIEJIOE YUCIIO, MHOKECTBO IIEIBIX YHCEI, OOBIKHOBEHHAS JAPOOB,
JIeCATHYHAs JpoOb, CMEIIAaHHOE YHCIIO, PAIHMOHAIBHOEC YHCJIO, MHOXKECTBO
palMoOHAILHBIX YHCell, MpPAllMOHAIBHOE YUCII0, KOPEHb CTEIICHH N, JeHCTBUTEIHLHOC
9UCJI0, MHOXKECTBO JCHCTBHTEIIBHBIX YHCEN, TIeOMETPUYCCKas HWHTEPIpETaIUs
HATYPAITbHBIX, IIEIIBIX, PAIHOHATBHBIX, JICHCTBUTEIBHBIX YHCET,

® IIOHUMATh M OOBSICHATH PA3HUILy MEXKAY MO3UIIMOHHON W HETO3UITMOHHOM
CHCTEMaMHM 3aIliCH YHCET;

® IIEPEBOJUTH YHCIIA M3 OJHOW CHUCTEMBI 3alUCH (CHUCTEMBI CUHMCIICHHS) B
APYTYIO;

e J0Ka3bIBaTh M MCIOJB30BaTh NMPU3HAKH ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,

11 CYMMBI U ITPOU3BCACHUS YUCCII ITPHU BBIITIOJIHCHHUHA BBIUMCJICHUH U PCUICHWH 3a1a4;
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® BBINOJIHATH OKPYIJICHUE PALMOHAIBHBIX WM UPPAUUOHAIBHBIX YHUCET C
3aJJaHHOM TOYHOCTBIO;

® CpaBHUBATh JCHCTBUTEIBHBIC YKCIIa PA3HBIMU CIIOCOOAMU;

® VYNOPAIOYMBATH YMCIIA, 3aMHCAaHHBIC B BUJI€ OOBIKHOBEHHOW U JECATUYHON
IpoOu, YHCIIa, 3aliCaHHBIE C UCIIOJIB30BAaHUEM apUPMETUUECKOTO KBaJIPATHOIO
KOpHs1, KOpHEH cTeneHu 0oblie 2;

e wnaxonuth HOJl m HOK uuncen pazHpiMu crioco0amMu M HCIOJIB30BaTh UX
MIpY PELLICHUU 3a/aY;

® BBHINIOJIHATH BBIYUCIICHUS M TMPeoOpa3oBaHUs BBIPAKEHUM, COAEp KalInX
JNEUCTBUTENIBHBIE YUCIIA, B TOM YHCJIE KOPHU HATYPaIbHbBIX CTEIICHEH.
B noBce1HeBHOI KM3HU U NP U3YYEHHH APYTUX MPeAMETOB:

®  BBHITIOJIHATH U OOBSICHATH PE3YJIbTaThl CPABHEHUS PE3yJIbTATOB BHIYMCICHUN
OpU PEIICHUU TMPAKTUYECKUX 3a7ad, B TOM YKCJIE TPUOIMKEHHBIX BBIYHCICHHM,
UCIIOJIB3YS Pa3HbIC CIIOCOOBI CPABHEHUI;

® 3alWChIBaTh, CpPaBHHUBATh, OKPYIVISITh YMCJIOBBIE JAaHHBIE PEaJIbHbBIX
BEJINYMH C UCTIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBJSITh U OIICHWBATh Pa3HBIMU CIIOCOOAMU YKCJIOBBIE BBIPAKEHUS TIPU
peIIeHNU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JIPYTruX y4eOHBIX MPEJIMETOB.
To:xkaecTBeHHbIE IPE0OPA30BAHMS

e (CBO0OOIHO oOMEpUPOBATH MOHIATHSIMHU CTENEHH C MEJIbIM U JAPOOHBIM
MIOKa3aTeNeM;

® BBINOJHATH JI0KA3aTEIILCTBO CBOMCTB CTENEHH C IIEJBIMH U JAPOOHBIMU
NIOKa3aTeNsIMU;

® ONEpPUPOBATH MOHATUSMH «OAHOWIEH», «MHOTOWIEH», «MHOTOYJIEH C
OJIHOM MEePEMEHHON», «MHOTOUJIEH C HECKOJbKUMH MEePEMEHHBIMIY, KOA(hDUIIEHTHI
MHOTOYIEHA, «CTaHJApTHAs 3alldChb MHOTOWIECHa», CTENEHb OJHOWIEHAa U
MHOTOUJIEHA;

e CBOOOJHO BIANETh NpPUEMaMH IPeoOpa30BaHMs IEJIBIX U JIPOOHO-
pallOHATbHBIX BBIPAXKCHUM;

® BBHIIOJHATH PA3JOKEHHE MHOTOYIECHOB HA MHOXHTEIU Pa3HbIMU
crocobamu, ¢ UCTIOJIb30BaHNEM KOMOMHAIIMN pa3InYHbIX IPUEMOB;

® HCIONB30BaTh TeopeMmy Bueta u teopemy, oOpaTHyro Teopeme Buera, mis
MOMCKAa KOPHEW KBaJApPAaTHOTO TPEXUWJICHA U JIJISl pELIeHUs 33724, B TOM YHUCJIE 3a/1a4 C
rnapaMeTpaMH Ha OCHOBE KBAaJIpaTHOI'O TPEXUJICHA;

®  BBHINOJIHATH JEJIE€HUE MHOTOUJIEHa HA MHOTOWIEH C OCTaTKOM;

® JI0Ka3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEN U KOPHEH CTENEHU N;

® BBIMOJHATH MPEOOpPa3OBaHUS BBIPAKCHUH, COACpPKAIIMNX KBagpaTHBIC
KOpPHH, KOPHU CTETIEHH N;

e CBOOOAHO OMEPUPOBATH TMOHSATHUSMH «TOXIECTBO», «TOXIECTBO Ha
MHOXECTBEY», «TOXKIECTBEHHOE MTPEOOPA30BAHUEY;

® BBHINOJHATH pa3juyHble MpeoOpa3oBaHUsl BbIPpAKEHUN, COAEpKaIIUX

"
MOILYJ'II/I.( * ) =+
B noBcegHeBHOM KU3HU M TIPU U3YYEHHUHU PYTUX NMPeIMETOB:
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® BBHINOJHATH MPeoOpa3oBaHUsl U JACHUCTBUS C OYKBEHHBIMHU BBIPAXKECHUSIMU,
YUCIOBBIE KOIPDUITUEHTHI KOTOPHIX 3aIIMCAHbI B CTAHJAPTHOM BU/IE;

® BBHINIOJIHATH MPEOOPa30BAHUS PALUOHAIBHBIX BBIPAXKEHUU TPHU PEIICHUU
3a/1a4y APYrux y4eOHbIX IPEIMETOB;

® BBHINOJHATH MPOBEPKY MPaBAONOAOO0US (PUBHMUECKUX U XUMHUYECKUX
(opMyI1 Ha OCHOBE CpPaBHEHUS pa3MEPHOCTEN U BaJIECHTHOCTEH.
YpaBHeHUS ¥ HEPABEHCTBA

e (CBOOOIHO  omepupoBaTh  MOHATHSIMHU:  YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUSI U HEPABEHCTBA, YpaBHEHHE, SIBJISIOLIEECS CIIECJICTBUEM
JIPYroro ypaBHEHHs, YpPaBHEHHS, PaBHOCUJIbHbIE HA MHOXECTBE, PAaBHOCWIbHbBIC
npeoOpa3oBaHusl ypaBHEHUI;

® peliaTh pa3HbIe BUJbI YPABHEHUM U HEPABEHCTB U UX CHCTEM, B TOM YHUCJIE
HEKOTOpbIe ypaBHEHUs 3 U 4 cTeneHel, APoOHO-pallMOHANIbHbIE U Uppal[MOHAJIbHBIE;

e 3HaTh TeopeMy Buera 1151 ypaBHEHUI CTENEHU BhIIIE BTOPOIA;

® T[IOHMMAThb CMBICII TEOPEM O PpAaBHOCHUIBHBIX U HEPABHOCUIIBHBIX
npeoOpa3oBaHUSX YPaBHEHUN U YMETh UX JOKA3bIBATD;

® BJIAJETh Pa3HBIMU METOJAMHU pEIICHUsS] ypaBHEHUM, HEPABEHCTB M HUX
CUCTEM, YMETh BHIOMPATH METOJ] PEIIEHUsI U 0OOCHOBBIBATH CBOI BHIOOD;

® JCIOJB30BATh METOJ MHTEPBAJIOB ISl PEIlIEHUsS] HEPABEHCTB, B TOM YHCIIE
JIpOOHO-PAIMOHANIBHBIX U BKJIIOYAIOUIUX B CE0sl MppallMOHAIIbHBIE BBIPAXKEHUS;

e pemaTh anredpanueckre ypaBHEHHUS M HEPABEHCTBA M MX CHUCTEMBI C
napaMeTpaMu ajareOpandeckuM U rpaduueckuM MeToaMu;

® BIAJIETh Pa3HBIMU METOJIAMU JIOKA3aTEeIbCTBA HEPABEHCTB;

® pelaTh ypaBHEHHMs B IIEJIBIX YUCIAX;

e u300pakaTh MHOXKECTBAa Ha IUIOCKOCTH, 3aJlaBaeéMble YpaBHEHUSIMHU,
HEPABEHCTBAMU U UX CUCTEMAaMH.
B noBceqHeBHOM KM3HU U NIPU U3Yy4YeHUH JAPYTUX NMPEIMETOB:

® COCTaBISITh U pelIiaTh ypaBHEHHsI, HEPABEHCTBA, MX CUCTEMBI IIPH PEIICHUU
3a/lay APYrux y4eOHbIX IPEIMETOB;

® BBINMOJHATH OIEHKY TIPaBAONOAOOUS pPe3yJabTaTOB, IMOJYYaEMBIX MpHU
pELIEHNH Pa3MYHbIX YPaBHEHHI, HEPABEHCTB M UX CHCTEM NpPH PEUICHUH 3ajay
JIpYyTUX y4eOHBIX MPEIMETOB;

® COCTaBSITh M pellaTh ypaBHEHUS W HEPABEHCTBA C INapaMeTpaMu IpHU
pEIICHHH 337249 IPYTUX YIeOHBIX MPEIMETOB;

® COCTaBJSITb YpaBHEHHE, HEPABEHCTBO WM HUX CHCTEMY, OIHUCHIBAIOIINE
peajbHYI0 CUTYyallMI0 WU MNPUKIAJAHYHO 3a]ady, UHTEPIPETUPOBATh MOJYyYECHHBIE
pPEe3yIbTaTHI.
DyHKUUA

e (CBOOOIHO oOmMEpPHPOBATH TOHATUSIMH: 3aBUCUMOCTH, (YHKIIMOHATbHAS
3aBHUCUMOCTb, 3aBUCMMAs W HE3aBUCHUMAs MEepeMeHHbIC, (PYHKIHSI, CTIOCOOBI 3alaHus
GyHKIMM, apryMEHT W 3HaueHue (YHKIUU, 00JIaCTh OMNpEACTICHUS U MHOXKECTBO
3HaueHus:  (QYHKIOUU, HyId  QYHKIUU, TOPOMEXKYTKH  3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTh byHKIMH, HauOoJbIIIEEe u HAaMMEHbIIIEeEe 3HAYCHMUS,
YETHOCTH/HEUETHOCTh (DYHKIMHU, NEPUOAMYHOCTb (yHKIUHU, rpaduk QGyHKINH,
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BEpPTUKAJIbHAs, TOPU3OHTAIbHAS, HAKIIOHHAs aCUMITOTHI; rpauK 3aBUCHMOCTH, HE
ABJIAIONICHCS QyHKUIUEH,

e cTpouTh rpapuku (YHKIMI: JTUHEHHOM, KBaApaTUYHOH, JIpOOHO-
JTMHEHHOM, CTENICHHOW NPU Pa3HbIX 3HAYCHHSIX IMOKA3aTeNsl CTEICHH, y—|x|;

® NCIONL30BaTh MNpeoOpa3oBaHus rpapuka QYHKIMH  y— f(x) JUIA
IIOCTPOEHUS rPaQUKOB QYHKIUH y — af (kx+b)+c

® aHAJIM3UPOBaTh CBOMCTBA (DyHKUMI M BUI rpaduka B 3aBUCUMOCTH OT
apameTpoB;

e CcBOOOJHO ONMEPUPOBATH MOHATUSAMHU: MOCIEIOBATENILHOCTh, OIPaHUYEHHAs
MOCJIEIOBATENIbHOCTD, MOHOTOHHO BO3pacTarouas (yObIBatomias)
MOCJIEIOBATENIbHOCTD, MPEAeI MOCIEA0BATEIbHOCTH, apupMeTHiYecKas Mporpeccus,
reoOMeTpUYecKass MPOrpeccus, XapaKTePUCTUUYECKOE CBOMCTBO apu(pMETUYECKOU
(reomeTpHUUECKO) TPOrPECCHH;

® JCHOJB30BATh METOJ MaTeMaTHMYeCKOW WHIYKIUHU A1 BbIBOAA (opmyd,
JI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3aa4 Ha JEIUMOCTb;

® JCCIIeIOBATh MOCIE0BATEILHOCTH, 3a/JaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHUPOBAHHBIE  3aJayd  Ha  apudMeTHUecKyro H
r€OMETPUYECKYIO TPOrPECCHH.

B noBceqHeBHOM KM3HU U IPHU U3Yy4YEHHUH JAPYTUX NPEAMETOB:

® KOHCTPYUPOBaTh M HCCIENOBATh (PYHKIMHM, COOTBETCTBYIOIINE PEAJbHBIM
npoueccaM M SIBICHHUSM, HWHTEPIPETHPOBATh IOJYYEHHBIE pE3yJbTaThl B
COOTBETCTBHHM CO CIIEUU(UKON UCCIIEyEMOT0 IpoLiecca Win SBICHMUS;

® CIIOJIB30BaTh TIpadUKU 3aBUCUMOCTEH I HCCIIENOBaHUS peabHbIX
IIPOLIECCOB U SIBJICHU;

® KOHCTPYUPOBaTh M HCCJIENOBAaTh (PYHKIMHU TMPH PEIICHUH 3a7ad APYTrux
y4eOHBIX MPEIMETOB, HHTEPIPETUPOBATH MOJyUYEHHBIE PE3YNIbTAaThl B COOTBETCTBUU
co cnenudukoi yaeOHOTro MpeaMeTa.

CratucTuka v TeOpHs BepPOSITHOCTEH

e (CB00OOIIHO OTIEPUPOBATH MOHATHSIMU: CTOJIOYATHIE M KPYTOBBIE TUArPAMMBI,
TaOJIUIIBI TAHHBIX, cpeiHee apudMeTHIecKoe, MeInana, HauboJbIlIee U HauMEHbIIIEe
3HAu€HWs BBIOOPKH, pa3Max BBIOOPKH, AWCIEPCUS M CTaHAApPTHOE OTKJIOHEHHE,
cly4alHas U3MEHYUBOCTD;

e BpIOUpaTh Hambonee yAOOHBIM cmocod TmpeacTaBieHus UH(OpMaIuy,
aJICKBaTHBIM €€ CBOMCTBAM U ILIEJISIM aHaJIM3a;

®  BBIYHCIISITH YUCJIOBBIE XapaKTEPUCTUKU BBIOOPKH;

e CcBOOOAHO OMEPHUPOBATH TMOHATHAMU: (AKTOPHAT YHUCIA, TMEPECTAHOBKH,
COUYETaHUS U pa3MelleHus, TpeyronbHuk Ilackans;

e CcBOOOJHO ONIEPUPOBATH MOHSATUSIMU: CTyYaHBIN OTBIT, CIIYYaitHBIN BHIOOD,
UCIBITAHUE, DJJIEMEHTapHOE  ClydailHoe  coObITHE  (MCXOZ),  KJIACCHUYECKOe
OMpENIeNICHUE BEPOSITHOCTU CIYYalHOTO COOBITHS, OMNepaluyd Haja CIy4yalHbIMU
COOBITUSMH, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CIIy4YalHBIN OMBIT, CIIy4ailHbIN BBIOOD,

UCIBITAHWE, DJJIEMEHTapHOE  ClydailHoe  coObITHE  (MCXOZl),  KJIACCHUYECKOe
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OINpEJICNICHHE BEPOATHOCTH CIYYalHOrO COOBITHS, ONEpALMM HaJa CIy4YalHbIMU
COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

® 3HATh MPUMEPHI CIYYalHBIX BEJIIMYMH, U BBIUYUCIATH MX CTATUCTUYECKHE
XapaKTePUCTUKH;

® HCHOJB30BaTh (POPMYJbl KOMOMHATOPUKHU MPU PEIICHUH KOMOUHATOPHBIX
3azay;

e pemarh 3aJa4d Ha BBIYHUCIECHHE BEPOSITHOCTU B TOM 4YHUCIE C
HCIIOIb30BaHuEM (HopMyII.

B noBceqHeBHOM KM3HU M IPU U3YyYeHHUH APYTUX NPeAMeETOB

® [pEACTaBIATh HWH(OpPMALUIO O pealbHbIX IMpoleccax U SIBICHUSIX
CIoco0OM, aJIeKBaTHBIM €€ CBOMCTBAM U LI€TIU UCCIIEIOBAHUS;

® aHAJIM3UPOBATH U CPABHUBATH CTATUCTUYECKHE XAapPaKTEPUCTHUKU BBHIOOPOK,
NOJIYUEHHBIX B TIPOLECCE pEIIeHUs MPUKIATHOW 3aJaud, HW3YYEHHs] pPeajbHOro
ABJICHUS, PEUICHUS 3aJ]a4H U3 APYTUX YYEOHBIX IPEIMETOB;

® OILICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHM W SBIEHUW B Pa3IUYHBIX
CUTYalUsX.

TexcroBble 3a1a4n

e Pemath NpocThie M CIOXKHBIE 3aa4yd, a TaKXKe 3a/ayd TOBBIIICHHOU
TPYAHOCTH U BBIJCISITh UX MATEMATUYECKYIO OCHOBY;

® pacrno3HaBaTh pa3Hbl€ BUJIbI U TUIIBI 33/1a4;

® CIIOJIB30BAaTh pa3Hble KpaTKUE 3alHUCHU KaK MOJEIU TEKCTOB CIIOXKHBIX
3aJa4 M 3a/a4d IOBBIIIEHHON CJIOXHOCTU JJIsl IOCTPOECHUS IIOMCKOBOM CXEMBI U
peleHus 3a1a4, BBIOMpaTh ONTUMAJIBHYIO JUIsl pacCMaTpUBaeMOM B 3aJaue CUTYyalluu
MOJIeNb TeKCTa 3aJJauH;

® pa3nuyaTh MOJEIb TEKCTa M MOJEJb PEIICHUs 3aJaul, KOHCTPYHUpPOBaTh K
OJTHOM MOJIENIU PELICHMsI CJIOKHBIX 3aa4 pa3Hble MOJIEIH TEKCTa 3a]Jauu;

® 3HaTh U NPUMEHATH TPU CIOCOOA MOUCKA pelIeHus 3a1ad (0T TpeOOBaHUS K
YCIIOBHIO U OT YCJIOBHSI K TPEOOBAaHUIO, KOMOUMHHPOBAHHBIN );

® MOJENUPOBAaTh PACCYXJICHHS INpPU IMOMCKE PELIEHUs 3aJad C MOMOILbIO
rpad-CcXeMbl;

®  BBIIEIATH ATAIBI PELICHMS 33Ja4H U COAEPKAHUE Ka)KIOro 3Tara;

e yMeTh BBIOMpATh ONTUMAIbHBIA METOJ PEIICHUs 3aJayd U OCO3HaBaTh
BbIOOp METO/a, paccMaTpuBaTh PA3JIMYHBIE METOJbl, HAXOAUTH DPa3HbIE PEIICHUS
3a/1a4y, €CJIM BO3MOKHO;

® AHAJIU3UPOBATH 3aTPYAHEHUS IIPU PELICHUU 3a/1a4;

® BBIIOJHATH  pa3jIMuHble NpeoOpa3oBaHUS  MPEJIOKEHHOM  3ajauu,
KOHCTPYHPOBATh HOBBIE 33141 U3 IaHHOM, B TOM YHUCJIE OOPATHBIE;

® UHTEPIPETUPOBATH BBIYUCIUTEIBHBIE PE3YyJIbTATHI B 33Ja4e, UCCIEA0BATH
[IOJIYYEHHOE PELICHHE 3aa4H;

® U3MEHATH YCJIOBUE 337a4 (KOJIMYECTBEHHbIE WJIM KAUECTBEHHBIE JaHHbIE),
HCCJIEI0BATh N3MEHEHHOE MPE0OPa30BAHHOE;

® AHAJIU3UPOBATH BCEBO3MOKHBIE CUTyallMW B3aHMMHOI'O PACIOJIOKEHUS ABYX
O0OBEKTOB M U3MEHEHHE UX XapAKTEPUCTHK MPU COBMECTHOM JIBMXKEHHH (CKOPOCTH,
BpEMsI, paCCTOSIHUE) NIPU PEIIECHUH 3a/a4 Ha JBUKEHUE JBYX OOBEKTOB KaK B OJHOM,
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TaK U B MPOTHBOIOJIOKHBIX HAIpPaBICHUSIX, KOHCTPYUPOBATh HOBBIE CUTYyallUd Ha
OCHOBE U3MEHEHUS YCIOBUM 3a7a4y TIPU IBUKEHUU T10 PEKE;

® UCCIE0BaTh BCEBO3MOKHBIE CUTYAIlUU NIPU PEIICHUH 3a7a4 Ha JIBUKEHUE
M0 pEeKe, pacCMaTpPUBATh pa3HbIE€ CUCTEMBI OTCUETA;

® pemiaTh pa3HOOOpa3HBIC 3a]]a4U «HA YaCTH,

e pemarh W OOOCHOBBIBATH  CBOE  pelleHuWe  3aaad  (BBLACISTH
MaTeMaTHYEeCKyI0 OCHOBY) Ha HAaXOKJICHUE YacTH YMCIa M YKCIa M0 €ro 4acTh Ha
OCHOBE KOHKPETHOT'O CMBICJIa IPOOH;

e OOBSICHATh WJCHTUYHOCTHh 3aJad pPa3HbIX THUIIOB, CBS3BIBAIOIIUX TPHU
BEIWYUHBI (Ha paboTy, HAa TMOKYIKH, Ha JBUKEHHUE), BBIJCIATh ITH BEJIUYUHBI U
OTHOIIECHUSI MEXIy HUMHU, MPUMEHSATh MX IMPU PEIICHUM 3a]ay, KOHCTPYUPOBATh
cOOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB,;

® BJAJETh OCHOBHBIMM METOJIaMH pEIICHUs] 3aJa4 Ha CMECH, CIUIaBbI,
KOHIICHTPAIINH, UCTIOIB30BaTh UX B HOBBIX CUTYAIIMSIX MO OTHOIICHUIO K U3YYEHHBIM
B TIpo1iecce 00y4YeHNs,

e pemiaTh 3aJa4d Ha TPOLICHTHI, B TOM 4YHCJE, CIIOKHBIC MPOIEHTHI C
000CHOBaHHMEM, UCIIONB3YS Pa3HBIC CIIOCOOHI;

® pemaTh JOTMYECKUE 3aJlauyd pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C JIBYMS
0JIOKaMU 1 ¢ TpeMs OJIOKaMH JaHHBIX C TTOMOIIILIO TaOJIHIL;

e pemaTh 337a4d MO KOMOWHATOPUKE W TEOPUU BEPOSTHOCTEH Ha OCHOBE
MCIIOJIb30BaHMS U3YYEHHBIX METOJIOB M1 0OOCHOBBIBATH PEIICHUE;

® pelaTh HECIOKHBIE 3a/1a4M 110 MATEMAaTUYECKOW CTATHCTUKE;

® OBJQJAETh OCHOBHBIMH  METOJAMHM  pELICHUS  CIOKETHBIX  3a]ad:
apupmeTHdeckuil, anredpandeckuii, mepedop BapUAHTOB, T'€OMETPUUYECKUH,
rpaduueckuii, MpUMEHATh UX B HOBBIX IO CPABHEHHIO C U3YYCHHBIMU CUTYAIUSIX.

B noBcegHeBHOM »KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeETOB:

® KOHCTPYUpPOBaTh HOBBIE JJISI JAHHOM 3aJa4M 3aJla4Hble CUTYallMU C YYETOM
peanbHbIX XapaKTepUCTHK, B YACTHOCTH, NMpPHU PEIICHUM 3ajlad Ha KOHILICHTpAIWH,
YUHUTHIBaTh IJIOTHOCTh BEIIECTBA; PEIIaTh W KOHCTPYMPOBATH 3aJa4d Ha OCHOBE
pPacCMOTpEHHUsI pEAIbHBIX CUTyallud, B KOTOPHIX HE TpeOyeTcss TOYHBIM
BBIYMCIIUTENBHBIN pE3yNIbTAaT;

e pemaTh 3aJa4yd Ha ABWIKEHHE IO PEKE, paccMaTpHBasi pa3HbIE CHCTEMBI
OTCUETa;

® KOHCTPYUPOBATh 3a/JlauyHble CHUTYyallul, MPUOIMKEHHbIE K pealbHOU
JNEUCTBUTEIIBHOCTH.

I'eomerpuyeckue purypsi

e (CBOOOIHO OIEPUPOBATH TEOMETPUUECKHUMHU TOHATUSAMH TPU PEIICHUH
3a/1a4 U MPOBEJICHUH MAaTEMAaTUYECKUX PACCYKICHUI;

®  CaMOCTOSITENHHO (HOPMYIUPOBATH OMPENEICHUS TE€OMETPHUUECKUX (QUTyp,
BBIBUTATh THUTIOTE3bl O HOBBIX CBOMCTBAaX W MPU3HAKAX T€OMETPHUECKUX (puryp u
000CHOBBIBATh WJIM OMPOBEPraTh UX, 0000IATh UM KOHKPETU3UPOBATH PE3YyJIbTaThI
Ha HOBBIE KJIACChl (PUTYp, IPOBOJAUTH B HECIOKHBIX CIydasx Kiaccupukauo Guryp
10 Pa3JIUYHBIM OCHOBAHUSIM,;
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® JCCIIEIOBaTh YEpPTEXH, BKIIOYas KOMOMHALMH (QUIYp, H3BIEKATh,
MHTEPNPETUPOBaTh U NPeoOpa3oBbIBaTh HH(POPMALMIO, NPEICTABICHHYIO Ha
yeprexax;

e pelaTh 33Ja4d T€OMETPUUYECKOr0 COACPKAHUSA, B TOM YUCJIE B CUTYaLMSIX,
KOI'/Ia QJITOPUTM pPELIECHUsI HE CIEAYET SBHO U3 YCJIOBHUS, BBINOJIHATH HEOOXOANMbBIE
JUISL pEelIeHMs] 3a/ayd JIOMOJIHUTEIbHBIE MOCTPOEHUS, HCCIIEI0BaTh BO3MOKHOCTH
MpUMEHEHUS TeopeM U (HOpMYJI AJis peUIeHUs 3a]1ay;

e (GopMynIHpPOBAThH U JOKA3BIBATh T€OMETPUYECKHUE YTBEPKICHHUS.

B noBceqHeBHOM KM3HU M NIPU U3YyYEHHUH JAPYTUX NPEeAMETOB:

® COCTaBlIsiTb C HCIOJB30BAHUEM CBOMCTB TE€OMETpUYECKUX (uUryp
MaTEeMaTUYECKUE MOJIEIH JJIsl PEIeHUs 33a[a4 NMPAaKTUYECKOIro Xapakrepa M 3ajad u3
CMEXHBIX JTUCUUIUIMH, HCCJIEN0BAaTh IOJYYEHHbIE MOJEIM W HHTEPIPETHPOBATH
pe3yabTar.

OTHOLICHUA

e Branerb NOHATHEM OTHOIIEHUS KaK METarpeAMETHBIM;

e CcBOOOAHO OMEPUPOBATH MOHATHSIMHU: PABEHCTBO (QUTYpP, paBHbIC (UTYPHI,
PaBEHCTBO TPEYTOJbHUKOB, MApaNIENTbHOCTh MPAMBIX, TMEPIEHIUKYISIPHOCTD
OPSIMBIX, YTIIbl MEXIY MPSMBIMHU, MEPIEHIUKYIIAP, HAKIOHHAS, MPOEKLHU, Mog00ue
¢buryp, nogoOHbIe GUTYPHI, TOAOOHBIE TPEYTOJIBHUKY;

® JCMOJB30BAaTh CBOWCTBA MOJ00US U PAaBEHCTBA (PUTYp MPHU PEIICHUHU 3a/1a4.
B noBceHeBHOI KU3HHM M IPU U3YYeHHUH IPYTUX NpeAMeTOB:

® CIIOJIb30BAaTh  OTHOLIEHWS  JJI1  TOCTPOEHMS U HUCCIEJOBaHMS
MaTeMaTUYECKUX MO/IeNIell OOBEKTOB peaibHON KU3HHU.

I/I3MepeHl/Iﬂ U BBIYUCJICHUA

e (CB00OOMHO OMEpPHUPOBATH MOHATUAMH JJIMHA, IUIOIA]b, O0BEM,
BEeJIMUMHA yIrjia KaK BEIMYMHAMM, MCIIOJIb30BaTh PAaBHOBEIUKOCTh U
PAaBHOCOCTABIICHHOCTh  NIPH  pEIICHWM  3ajJad Ha  BBIYHCIICHHE,
CaMOCTOSTENBHO TOJIyYaTh U HMCIOJIB30BaTh (HOPMYIIBI JJISI BBIYUCICHUIN
miomaaei 1 00beMoB (HUTYp, CBOOOTHO OMEPUPOBATH IITUPOKUM HaOOPOM
dbopMyT Ha BBIYHCIICHHE MPU PEIICHUM CIIOXKHBIX 3a]ad, B TOM YHCIEC H
3a7a4 Ha BBIYHCICHHE B KOMOWHAIIUAX OKPY)KHOCTH M TPEYroJIbHUKA,
OKPY)KHOCTH W  YETBIPEXyroJdbHHKA, a TaKXke C IPUMECHCHHUEM
TPUTOHOMETPHH;

® CaMOCTOATEIBHO (OPMYIHPOBATh TUMOTE3bl W MPOBEPSITH HUX

AOCTOBCPHOCTD.
B noBce1HeBHOM KU3HU U NIPHU U3YUYCHHH APYTUX MPEAMETOB:

e CBOOOJHO omepupoBath (popMynamMu NOpU pEHICHUU 3aJady B JPYrux
y4eOHBIX MpeIMeTax W HpH MPOBEICHUM HEOOXOJIMMBIX BBIUMUCICHHUN B peanabHOI
KU3HU.

I'eomeTpuyeckue nocTpoeHust
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e OmnepupoBaTh  MNOHSATHEM  HaOOpa  BJIEMEHTOB,  OMNPEICISIOUIUX
reOMETPUUECKYI0 (Urypy,

® BIAJETh HAOOPOM METOJIOB MOCTPOECHUN HUPKYJIEM U JTUHEHKOM;

® [IPOBOJMTH AHAJIW3 M PEAIU30BBIBATH JTallbl pEIICHHUsS 3aJad  Ha
ITIOCTPOCHHE.
B noBcegHeBHOM KU3HU M NIPU U3YYCHHUHU APYTHX NPEeIMETOB:

®  BBIIOJIHATH IOCTPOCHUS HA MECTHOCTH;

® OLICHUBATh pa3MePbl PEAIbHBIX 00BEKTOB OKPYKAIOLIET0 MUPA.
IIpeoOpa3oBanus

e OnepupoBaTh JBMKEHUSMH U MPEOOpPa30BaHUSIMU KaK MeTarpeaMETHbIMU
HOHSTUSIMU;

® ONEepUpOBaTh MNOHITHUEM [IBIKEHHUS W MpPeoOpa3oBaHMsl MOAOOUS s
000CHOBaHMI, CBOOOJHO BJIAAECTh MNpPUEMaMU MOCTPOCHUS GUTYP € MOMOIIBIO
JIBMKEHUN M TpeoOpa3oBaHUA MOA0OMS, a TakkKe KOMOMHALMSAMU JIBUXKCHUH,
JBUKEHUHN U peoOpa3oBaHui;

® JCIOJB30BaTh CBOMCTBA ABMKEHUH M MpeoOpa3oBaHUN Ui MPOBEICHUS
00OCHOBaHMSI W JOKa3aTelIbCTBA YTBEPKJICHUH B TEOMETPUM U APYIHUX YUEOHBIX
npeaMeTax;

® TI0Jb30BATHhCSI CBOMCTBAMM ABMKEHUW M MpeoOpa3oBaHUN TPU pPELICHUU
3a/1ad4.
B nosceqHeBHOM »KM3HU M NIPH U3YyYEHHUH APYTUX NPEAMETOB:

® [IPUMEHATH CBOMCTBA IBM)KEHUI U MPUMEHSTh NOA00UE I OCTPOCHUH U
BBIYUCIICHUM.

BekTopbl H KOOPANHATHI HA MJIOCKOCTH

e (CB00OJHO ONEpUPOBATH MOHATHSAMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
NPOMU3BEJICHIE BEKTOPa HAa YMCJIO, CKAISIPHOE MPOU3BEICHNUE BEKTOPOB, KOOPIMHATHI
Ha IUIOCKOCTH, KOOPIMHATHI BEKTOPA,

® BIAJCTh BEKTOPHBIM M KOOPAWHATHBIM METOJAOM Ha IUIOCKOCTH IS
pEIIeHMs 3a7]a4 Ha BBIYMCIICHUE U IOKA3aTeIbCTBA;

® BBIMOJHATH C TOMONIBIO BEKTOPOB M KOOPJAMHAT JOKA3aTeIbCTBO
M3BECTHBIX €My T'€OMETPUYECKUX (PaKTOB (CBOMCTBA CpPEIHUX IMHUN, TEOPEM O
3aMedaTeIbHbIX TOUYKaX U T.II.) U MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX QUTYD;

® JCIONB30BAaTh YpaBHEHUs (UTYp JUIsI pElIeHUs 3a1ad U CaMOCTOSTEIHHO
COCTaBIIATh YPABHEHUS OTIEIBHBIX INTIOCKUX PUTYD.
B noBceqHeBHOM KM3HU M TP U3YyYEeHUH JAPYTUX NPEIMETOB:

® JCTOJB30BATh MOHSATHS BEKTOPOB M KOOPAHMHAT JUIsl PEIICHHS 3a7ad o
dusuke, reorpadun u IpyruM ydeOHBIM MIPEMETaM.
HcTopust MaTeMaTUKH

e [loHnMaTh MaTeMaTHUKy KaK CTPOTO OPTraHW30BAHHYIO CHUCTEMY HAy4YHBIX
3HAHWH, B YACTHOCTH BIAJIETh MPEJICTABICHUAMH 00 aKCHOMATHYECKOM ITOCTPOSCHUN
T€OMETPUU U TICPBUYHBIMU MIPEICTABICHUSIMU O HECBKIMIOBBIX TEOMETPHSIX;
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® paccMaTpuUBaThb MAaTEMATHUKY B KOHTEKCTE MCTOPUM PA3BUTUSA LUBUIIA3ALUN
Y UCTOPUHU PA3BUTUSA HAYKH, IIOHUMATh POJIb MATEMAaTUKH B pa3BuTuu Poccun.
MeTtoabl MaTEMAaTHUKH

e Brnaners 3HaHUSAMM O PA3IUYHBIX METOAaX OOOCHOBAHUS U OMPOBEPIKEHUS
MaTEMaTUYECKUX YTBEPKIACHUN U CAMOCTOATEIBHO IPUMEHSTD UX;

® BJAJICTh HABBIKAMH aHAJIM3a YCJIOBUSA 3a7a4d U OIPEAEIIECHUS MOAXOMSAIINX
JUTSL PEIICHUS 3a/1a4 U3YyYEHHBIX METO0B WJIM X KOMOWHAIUA;

®  XapaKTEPU30BATH IMPOU3BEICHUA HCKYCCTBA C YYETOM MATEMAaTHYECKUX
3aKOHOMEPHOCTEN B MPUPOJE, UCMOJIB30BATH MATEMATUUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOATEILHOM TBOPYECTBE.

Mamemamuxa

Conepxanue KypcoB MareMaTHKu 5—6 KjaccoB, aireOpel U reomerpuu 7-9
KJIACCOB OOBEAMHEHO KaK B HUCTOPUYECKH CIIOKHUBIIUECS JIMHUM (YUCIIOBas,
anreOpanueckasi, reoMmeTpudeckasi, PyHKIMOHATbHAS U Jp.), TAK U B OTHOCUTEIIHHO
HOBBIC (CTOXAaCTHUYECKas TUHUS, «peaJibHas MaTeMaTukay). OTIeIbHO MPe/ICTaBICHBI
JIMHUS CIOKETHBIX 3a1a4, UCTOPUYECKas JIMHUS.

JJieMeHThI TEOPUU MHOKECTB 1 MATEMAaTHUYECKOI JIOTUKH

Cornacao ®I'OC ocHOBHOTO 00111eT0 00pa30BaHuUs B KypC MaTeMaTUKU BBEICH
pazaen «Jlorukay, KOTOPBIM HE MPEANOIATAeT AOMOJHUTEIBHBIX YaCOB HA W3yUYCHUU
U BCTPaMBAETCs B pa3IMYHbIE TEMbl KypCOB MaTEeMaTUKH M HWHPOPMATUKH U
npeaBapseTcs 03HAKOMIIEHUEM C 3JIEMEHTAMU TEOPUU MHOKECTB.

MHokecTBa U OTHOLIECHUSI MEKAY HUMH

MHOXECTBO, Xapakmepucmuueckoe C80UCMBO  MHONCECmBd,  DIEMEHT
MHOXECTBa, Hycmoe, KOHeuHoe, OeckoHneuHoe MHodxcecmeo. [loIMHOXKECTBO.
OTHoOLIEHNE TPUHAIIEKHOCTH, BKJIIOUEHHS, PABEHCTBA. DJIEMEHThl MHOXECTBA,
CIocOOBl  3a/IaHHsI MHOXECTB, PACNO3HABAHUE HNOOMHONCECME U  IIeMEHMO8
NOOMHOMNCECME C UCNONIb30BAHUEM KpY208 Diliepa.

Onepauumn HaJA MHOKECTBAMH

[lepeceuenue u 00BEAUHEHUE MHOXKECTB. PasHocmb MHOMCECmM8, OONOIHEHUe
MHodcecmea. Humepnpemayus onepayuti HAO0 MHOMCECMBAMU C NOMOWDBIO KPY208
Diinepa.

JJIeMeHTbI JIOTUKH

Onpenenenue. YTBepkIAeHHUS. AKCHOMBI W Teopembl. JlokazaTeabCTBO.
JlokazatenbCTBO OT mpoTHUBHOTO. Teopema, oOpatHas nanHoil. Ilpumep wu
KOHTPIPUMED.

Bricka3biBaHUA

NctuHHOCT, W JIOKHOCTH  BbICKa3bIBaHWs.  CroodxcHble U npocmuvle
gvickazviganus. Onepayuu HAO GbICKA3LIBAHUAMU C UCNOIb308AHUEM NO2UYECKUX
CBA30K. U, UNU, He. Y ClloBHble 8bICKA3bIGANHUS (UMNIUKAYULL).

2. Conep:xanue yueOHOIo npeaMera

2.1 Coaepikanue Kypca MaTeMaTHKH B 5—6 Kiaccax
HarypajabHble 4nciia ¥ HYJIb
HaTtypasnbHblil psii YUCeJI U ero CBOMCTBA
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HarypanbHoe 4nCiO, MHOXKECTBO HATypajbHBIX YHCEI U €ro CBOMCTBA,
n300pakeHrne HaTypajbHBIX YUCEI TOUYKAMHM Ha YMCIOBOM mpsiMmoid. Mcnonb3oBanue
CBOWCTB HATYpPaJIbHBIX YKCEI MPU PEIICHUN 3a]1a4.

3anuch M YTeHHEe HATYPAJIbHBIX YHCEJI

Paznuune mexnay uudport u yucioM. Ilo3unnoHHast 3amuch HATypajgbHOTO
qyucia, MOMECTHOE 3HadeHue IU@phl, paspsibl U KIACChl, COOTHOIICHHE MEXIY
JIBYMsSI COCETHUMU Pa3psIAHBIMUA €AMHULIAMU, YTEHHUE U 3alIMCh HATYPAJIbHbBIX YUCET.

Oxpyr/ieHne HATypaJbHbIX YHCeJ

Heob6xonumocth okpyrienus. [IpaBuiio okpyriieHus] HaTypaJbHBIX YUCEN.

CpaBHeHMe HATYPAJIBLHBIX YHCeJ, CPaBHeHHE ¢ YucaoM ()

[ToHsiTHE O CPAaBHEHUH YHCEN, CPABHEHUE HATYPAJbHBIX YUCEI APYT C APYTOM
U C HyJIeM, MaTeMaTh4yecKas 3aluch CPaBHEHUH, CITIOCOOBI CPAaBHEHUS YUCET.

JeiicTBUSA ¢ HATYPAJNBHBIMH YHCJIAMU

Ciio)keHue ¥ BBIYMTAHHE, KOMIIOHEHTHI CIIOKEHUSI U BBIYUTAHUS, CBSI3b MEXAY
HUMH, HAxXO0XJCHUE CYMMbl M Pa3HOCTH, HU3MEHEHHE CYMMBI W Pa3HOCTU IIpHU
W3MEHEHUN KOMIIOHEHTOB CJIOKEHHMS U BIUUTAHUA.

YMHOXEHHE U JIeJI€HHWE, KOMIIOHEHThl YMHOKEHUSI U JEJICHUS, CBSI3b MEKIY
HUMH, YMHOKCHHUE U CJI0KEHHUE B CTOJOUK, JeJICHUE YTOJIKOM, MPOBEPKA pe3ysbTara
C TIOMOIIIbIO IPUKHUIKU U OOPATHOTO JICHUCTBHS.

ITepemecTUTENbHBIA U COYETATEIBHBIA 3aKOHBI CIIOKEHUS U YMHOXXEHUS,
pacnpenenuTeNbHbIA 3aKOH YMHOXEHHUS OTHOCUTENBHO CIOXKEHUS, 000CHO8aHUE
aAneopumMmOo8 8blNOIHEHUS ApUPMemudecKux Oeticmauli.

CreneHb ¢ HATYpPaJIbHBIM MOKA3aTeJIeM

3anuce 4yucia B BUJE CYMMBI Pa3psOHBIX CIAraeMbIX, MOPSAIOK BBITIOTHEHUS
NEUCTBUII B  BBIPAKEHUSAX, COJEpXKAIIUX CTENEHb, BBIUMCICHUE 3HAYCHUM
BBIPAXKEHUH, COAEPIKAIINX CTEIEHb.

YuciioBble BbIPpaKEHUS

YHuciioBOE BBIPAKEHUE U €TI0 3HAYEHHE, TTOPAIOK BBIITOJTHECHUS ICHCTBUIM.

JlesieHue ¢ ocTaTKOM

JleneHue ¢ 0OCTaTKOM Ha MHOKECTBE HATYpPAJbHBIX YUCEN, C8OLUCMBA OENIeHUs C
ocmamxkom. IIpakTrueckue 3a1a4un Ha JEJIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKY JAeJIUMOCTH

CBOMCTBO I€IUMOCTH CYMMBI (pa3HOCTH) Ha yucio. [Ipu3Haku 1enuMocTy Ha
2, 3, 5,9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jloxazamenbcmeo npusHaxkos
oenumocmu. PenieHue nNpakTUUECKUX 3a/1ad ¢ IPUMEHEHUEM MTPU3HAKOB JEITUMOCTH.

Pa3znoxkeHue 4yncJia Ha NPOCTbIE MHOMKHUTEIH

[IpocThie U cocTaBHBIC YKCHa, peueno Ipamocgena.

PaznoxeHne HaTypanbHOrO 4WCIIa HA MHOXUTEJHU, Pa3l0XKEHHUE Ha IMPOCTHIC
MHOXUTENU. Konuuecmeo oOenumeneii yucia, aiecopumm pasloHCeHUs 4Yucia Ha
npocmvle MHOMCUMENU, OCHOBHASL meopema apughmemuxu.

AuredOpanyeckue BbIpaKeHUA

Ucnonw3oBanue OykB Ajisi O0O3HAUEHUsI YHKCEN, BBIUHMCICHHE 3HAYCHUS
anreOpanyecKkoro BBIPAKEHUS, NPUMEHEHHE alreOpanvyecKux BBIPAKCHUN Jis
3alUCU CBOMCTB apu(MeTHYecKuX MAeHCTBUM, MpeoOpa3oBaHHe ainreOpandyecKux
BBIPAKCHUU.
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Jenuresu v KpaTHbIe

JlenuTens W ero CcBOWMCTBa, OOWmMI JenuTenb ABYX U Oojee 4yuceln,
HauOONBIIMK  OOIIMI  JAENHUTENlb, B3aUMHO TNPOCTHIE YHUCJTA, HAXOXJICHHE
HauOospuiero oobmero aenurens. KpatHoe u ero cBoiicTBa, oOliee KpaTHOE ABYX U
OoJiee ymces, HauMEHbIIee 00IIee KpaTHOEe, CIOCOObl HaXOXIACHUS HAUMEHBIIETO
00111eT0 KPaTHOTO.

Jpodu

OO0bIKHOBEHHBIE 1PO0H

Josist, yacTh, TpoOHOE YUCIO, ApoOk. [[poOHOE YKCIIO KaK pe3yibTaT JeJICHHUS.
[IpaBuibHBIE U HETIPaBUIIbHBIE 1pOOU, CMeLIaHHasA Ipo0b (CMEIIAaHHOE YHUCIIO).

3anuch HaTypajdbHOTO 4YMCIa B BUAE ApOOM C 3aJaHHBIM 3HaMEHATENEeM,
npeoOpa3oBaHuEe CMEIIAHHOM JIPOOU B HEMIPABUWIIBHYIO IPOOL U HA0OOPOT.

[IpuBenenue apobeit k obOmeMy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
TpOOeH.

CrnoxeHue M BBIYUTAHHE OOBIKHOBEHHBIX APOOEH. YMHOXEHHE U JCICHUE
OOBIKHOBEHHBIX JIPOOCH.

ApudmMeTndeckue I1eMCTBUS CO CMEIIaHHBIMU APOOSMH.

ApudmeTndeckne I1eUCTBUS C IPOOHBIMU YUCTIAMHU.

Cnocobvl payuoHanuzayuu 6blYUCIEHUU U UX NPUMEHeHUe NPU GblNOJIHEeHUU
oetlicmauil.

JecaTu4Hbie APooH

Lenas u npobnHast yactu necsaTuuHoM npoOu. Ilpeobpa3oBaHue AECATUUHBIX
npobeit B 00bIkHOBeHHBIE. CpaBHEHHE NECATUYHBIX ApoOeit. CroskeHne v BhIYUTaHUE
JNECATUYHBIX ApoOeil. OKpyrieHue AECATUYHBIX ApoOeil. YMHOXEeHHE U JIeNieHue
JNECATUYHBIX po0eit. [Ipeobpazosarnue 0bOvbikHOBeHHBIX Opobell 8 OecsimuiHbie OPooU.
Koneunvie u beckoneunvle decsimuunvle Opoou.

OTHoOLIeHHE ABYX YHCeJI

Macmrab Ha mane u kapre. [Iponoprouu. CBoiicTBa IPOIOPIUIA, MPUMEHEHNE
MIPOIOPUMH U OTHOIIECHUH MNP PELICHUHU 3a/1a4.

Cpennee apupmeTnyeckoe 4uce.l

Cpennee  apudmMeTHYECKOE  JBYX  4Hcel.  M3o0pakeHHEe  CpeaHEro
apu(PpMETHIECKOTO JBYX YHCEIl Ha YUCIOBOM MpsiMOil. PereHne mpakTH4ecKux 3anad
C TmpuMeHeHueM cpenHero apudmerudeckoro. Cpednee  apughmemuueckoe
HEeCKOJIbKUX YUCel.

ITpoueHTHI

[lonsiTue mnpoueHta. BepruucieHue MPOLEHTOB OT YHWCIA M YHCIA MO
M3BECTHOMY MPOLIEHTY, BBIPAXKEHUE OTHOLICHHUS B MPOILIEHTaxX. PelieHne HeCIoKHbIX
MPAKTUYECKUX 3a]1a4 C MPOIIEHTaMHU.

JAnarpamMmmbl

CronbOuateie © KpyroBble awarpamMMmbl. M3prmedenwme wuHboOpmanuum u3
auarpamm. M3obpaosicenue ouazpamm no YuciogblM OAHHbIM.

PanuonajibHbIe YUCJIa

IHonoxuTebHBbIE M OTPULIATEIbHBIE YHCIA
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N300paxkeHne yucen Ha 4YHUCIOBOM (KoopAuMHATHOW) mpsimMoil. CpaBHEHHE
yucesl. Moayib 4nciia, reOMETpUYECKash MHTEpIpeTanus MOy yucia. JlencTBus ¢
MOJIOKUTEIBbHBIMU U OTPULATEIIBHBIMU YACIaMUA. MHOKECTBO LIEJIBIX YUCEIL.

Ilousitue o0 panuoHaJdbHOM 4uciae. [Ilepsuunoe npedcmasnenue o
MHOJCeCmEe payuoHaIbHbIX Yuce. JIeMCTBUS ¢ pallHOHAJIBHBIMU YU CIAMU.

Pelenne TeKCTOBBIX 32124

Enuaunbl u3MepeHMil: JIMHBI, IUIONIAAU, OOBEMa, MAacChl, BpPEMEHH,
CKOPOCTHU. 3aBUCUMOCTH MEXKIY €AUHUIIAMUA M3MEPEHUS] KaXxIO0M BEIUYUHBI.
3aBUCUMOCTH MEXITY BEJIMYMHAMU: CKOpOCTb, BpEMSH, paccTosIHUE;
MIPOU3BOIUTENLHOCTD, BpeMsi, paboTa; 1ieHa, KOJTUYECTBO, CTOUMOCTb.

3amauyu Ha Bce apupMeTHIECKHE IeHCTBUSA

Pemennie TekcToOBBIX 3amad apudmernyeckum crocodbom. HcrmonpzoBaHue
TaOIUI], CXEM, YepTex e, NPYyruxX CPelICTB MPEJACTABICHUS TAaHHBIX MPU PEIICHUU
3a/1a4H.

3amauyu HA ABMKEHHE, pa00Ty M MOKYNKHU

Pemienne HeECnOXHBIX 3aJad  Ha  JIBUKEHHE B  MPOTHUBOIOJOMKHBIX
HaIpaBJICHUSX, B OJIHOM HAIPaBJICHUHU, JBUKEHHUE MO PEKE MO TEUECHUIO U MPOTHUB
TeueHus. Pemenue 3agad Ha coBMecTHyr pabory. [Ipumenenue npobeit mpwu
pelleHnu 3a7ay.

3agaum Ha YacTH, 10JIH, IPOUEHTHI

Pewienre 3a1a4 Ha HAXOXKAEHUE YACTH YUCJIA U YUCTA M0 €ro YyacTh. Penienue
3a/1a4 Ha MPOLEHTHI U Aoju. [I[puMeHeHne mponopuuii Npyu peuieHny 3aaad.

Jlornueckue 3agaun

Pemenne HECIOXHBIX JOTHYECKUX 3afad. Peuwenue noeuueckux 3aoau c
nomowwio epaghos, madbauy.

OcHOBHBIE MeTOAbI PpelIeHHus] TEeKCTOBBIX 3aaau: apudMeTHudecKui,

nepedop BapUaHTOB.
HarssaHas reoMeTpusn

Qurypsl B okpyxatomeM mupe. Harnsnnele mpencraBieHusi o ¢urypax Ha
IJIOCKOCTH: TMpsAMasi, OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYI'OJbHUK, OKPY>KHOCTb,
Kpyr. UeTbIpexXyroiabHUK, TNPSIMOYTOJIbHUK, KBajapaT. TpeyroibHHUK, 6UObl
mpeyzonbHukos.  Ilpasunvuvie  mHocoyzonvHuku.  VI3oOpaxkeHHME  OCHOBHBIX
reoMeTpudecKkux Quryp. Bszaumuoe pacnonodicenue 08yX  HpAMbIX,  O08VX
OKpYJCHOCmEU, NpsAMOU U OKpydcHocmu. JInmuHa oTpe3ka, JOMaHOW. EnuHuIbI
n3Mepenus JuHbl. [loctpoenue orpeska 3ananHou anuHbl. Buasl yrios. ['pagycHas
Mepa yria. U3mepenue u nocTpoeHue yrioB ¢ MOMOIIbIO TPAaHCTIOPTHPA.

[lepumerp wmHOroyronpHuka. [loHaTne 1IOmaAM  (QULYPHI;  €IUHMIIBI
u3Mepenus mwiomaau. Ilnomane mnpsMmoyrojbHuKa, KBaapata. IIpubnuxeHHoe
M3MepeHue miomaau Guryp Ha Kietdatoil Oymare. Pagrnogenukue gueypul.

Harnmsnaele  mpencraBieHuss O  NPOCTPAHCTBEHHBIX — (urypax:  KyoO,
napajieienune, mpusMa, nupamMuaa, map, chepa, Konyc, muiuaap. M3zobpaxkenue
MPOCTPAHCTBEHHBIX uryp. [lpumepvr ceuenuti. Mnoecoepannuxu. Ilpasunvrvie
MHo2ozepanHukuy. ITpumepsl pa3BepTOK MHOTOTPAHHUKOB, IIMJIMH]IPA U KOHYCA.

[Tonstne  oOwvema;  emuHuibtl  odbemMa. OOBEM  MPAMOYTOJIBLHOTO
napajuienenuneaa, Kyoa.
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ITonatue o paBeHcTBe (uryp. LleHTpanbHas, oceBas U 3epKaibHAs CAMMETPHH.
N300pakeHre CHMMETPUYHBIX (DUTYD.

Pemenue npakTHYecKux 3a7ad ¢ IPUMEHEHUEM MTPOCTEUIINX CBOUCTB PUTYD.
HcTopusa maTeMaTHKU

llosignenue yughp, 6yxe, uepoenugos 6 npoyecce cuema u pacnpeoeneHus
npodykmos na /Ipesnem Brnuoswcnem Bocmoxke. Ceazb ¢ Heonumuueckoii pegontoyueti.

Pooicoenue  wecmuoecamepuunou  cucmemvl  cuucnenus.  Ilosenenue
0eCsAMUYHOU 3aNUCU YUCEL.

Poowcoenue u paszeumue apupmemuxu namypanvuvix uucen. HOK, HO/,
npocmeie yucaa. Pewwemo Ipamocghena.

llosagnenue Hyna u ompuyamenvHulx yucen 8 mamemamuxe opesnocmu. Ponb

Huogpanma. Iouemy (—1)(—1) =+17?

Jlpoou 6 Basunone, Eeunme, Pume. Omxpvimue OecimuuHvlx Opooel.
Cmapunnvle cucmemsl mep. [lecamuynvie Opobu u Mmempuyeckas cucmema mep.
JI. Maenuyxkuu.

2.2 ConepskaHue Kypca MaTeMaTHKH B 7-9 Kiaccax
Anreépa

Yucaa

PanmnoHnanbHbIe Yucaa

MHOXeCTBO panvoHadbHbIX uHncesl. CpaBHEHHE palMOHAIBHBIX YHUCET.
JleWicTBHSL C palMOHAIBHBIMM YUCIaMH. [Ipedcmasnenue payuoHaibHO20 UYUCLA
oecamu4Hol Opoowvio.

HppaunonajabHbie YuCIa

[lonsiTHe MppanMOHAIBLHOIO 4Hucia. Pacro3HaBaHuE MPPALMOHAIBHBIX YHUCEN.

[Tpumepsl nokazatenscTB B anredpe. MppannoHanbHOCTh YKCIia \/E . IlpumeneHue B
reometrpun. CpasHenue uppayuoHaivbHuix uduceir. Muoocecmeo OeucmeumenbHbix
yucer.

ToxaecTBeHHbIE TPeodpa3oBaHuA

YuciioBbie M OYyKBEHHbIC BbIPAKEHHU S

BripaxeHue ¢ nepeMeHHOW. 3HaueHue BblpakeHus. [loicTaHOBKa BbIpaKeHUN
BMECTO MEPEMEHHBIX.

Iesble BbIpaKeHUs

CrereHb C HaTypaJbHBIM TMOKa3aTeleM M ee cBoiicTBa. [IpeobOpazoBanus
BBIpaKEHUU, COAEPKAIINX CTEIICHHU C HATYPaJIbHBIM IMOKA3aTEeJIEM.

OnHowieH, wMHorowieH. JleiicTBUA C OJHOWIEHAMH M MHOTO4YWIEHaMU
(cioxeHue, BbIYMTAHHUE, YMHOXEHUE). DOpMyJbl COKPAIIEHHOTO YMHOMXEHUS:
pPa3HOCTh KBAaJpaTOB, KBaJpaT CyYMMbl M pa3HOCTH. Pa3nokeHHe MHOrodjieHa Ha
MHOUTEJIU: BHIHECEHUE OOIIEr0 MHOXKUTEIS 32 CKOOKH, epyHnupoexa, npumeHeHue
Gopmyn  coxpawjenHo2o yMHodiceHus. Keadpammubwlii mpexuneH, pasziodiceHue
K8aOpAmHO20 MpexuieHa Ha MHOMCUMEIU.

JApoOHo-panuoHaIbHbIE BHIPAKEHUSA

Crenenp ¢ uenbiM mnokazatenem. lIpeoOpazoBaHue ApOOHO-THMHEHHBIX
BBIpQXKEHUW:  CIOXKEHUE, YMHOXEHHE, JielieHue. Aneebpauueckas  Opoow.
Jonycmumvie 3uauenus nepemeHHviXx 6 OpPOOHO-PAYUOHATLHBLIX — BbIPANCEHUSIX .
Cokpawenue anceopauveckux opooet. Ilpusedenue anecebpauueckux opobdet K
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oowemy 3Hamenamenro. Jeiicmeus ¢ aneedpauyeckumu OpoOAMU:  CIOJdCEHUe,
gblYUMAaHUe, YMHOJCEHUE, 0elleHue, 8036e0eHUe 8 CIeneHb.

IIpeobpasosanue vipasicenuil, cOOEpICAuux 3HAK MOOYJIL.

KBaapatHbie KopHH

Apudpmernyeckuil kBagpaTHbIi KopeHb. [IpeoOpa3oBaHue BBIpaXKEHUH,
coJiepKallluX KBaJApaTHbIE KOPHU: YMHOXEHUE, JIEJICHUE, BHIHECEHUE MHOXKUTEIS U3-
M0J1 3HaKa KOPHS, HeCeHue MHOMCUMens noo 3HAK KOPHSL.

YpaBHeHUA ¥ HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBa 4YMCIOBBIX pPABEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHUs1 U KOpHS ypaBHEHUs. [IpeocmasneHue o pagHOCUIbHOCHU
ypasHenutl. Obaracmov onpeodenenus ypagHeHus (0o6aacmv OONYCMUMbBIX 3HAYEHUL
nepemeHHoll).

JInneiiHoe ypaBHeHMe W €r0 KOPHH

Pemenue nuHEWHBIX YypaBHEHUU. JluHeliHoe ypasHeHue ¢ Napamempom.
Konuuecmeo xopmueui nuneunoz2o ypasnenus. Pewenue nuHetHvlX YpagHeHuul ¢
napamempom.

KBanpaTtHoe ypaBHeHUe U er0 KOPHU

KBagpaTtHbie ypaBHeHusa. HenonHble kBaagpaTHble ypaBHEHUS. JJMCKPUMUHAHT
KBaJpaTHOro ypaBHeHus. Dopmylia KOpHEHl KBaJApaTHOrO YypaBHEHUs. Teopema
Buema. Teopema, obpamnas meopeme Buema. Pemenue  KBaJapaTHBIX
ypaBHEHHI: UCTIONIb30BaHUE (DOPMYIBI ISl HAXOXKACHHUS KOpHEH, epaguueckutl
MemooO peuieHUs, pasiodceHue Ha MHONCUmenu, noooop KOpHell ¢ UCNOb308aAHUEM
meopemul Buema. Konuuecmeo kopHeli K86a0pamno20 ypasHeHus 8 3a8UCUMOCmu om
e20 Ouckpumunanma. buxeadpamuvie ypasHenus. Ypaewenus, ceooumvle K
JUHEUHbIM U KéaopamuviM. Keadpamuvie ypasnenus ¢ napamempom.

/{po0HO-panuoHaIbHbIE YPABHCHUSA

Pemiennie mpoctemmx ApoOHO-TMHEWHBIX ypaBHeHUH. Peutenue OpoOHO-
PAYUOHATLHBIX YPAGHEHUI.

Memoovl pewenus ypasHeHuu: Memoobl DPABHOCUNILHLIX NpPeoOpa308anull,
Memoo 3amenbl nepemenHou, epaguueckuii memoo. Hcnonvzosanue ceolcme
@yHKYUI npu peureHuu YpasHeHul.

IIpocmetiwue uppayuonanvbrvle ypasrenus euoa |/ f (x) =a, \/ f(x)= \/ g(x) -

Vpasuenus euoa X" =a. Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHH I

YpaBHeHHEe C [ByMs [E€pEeMEHHbIMU. JIMHENWHOE YypaBHEHHE C JByMs
nepeMeHHbIMH. [Ipamasn kak epaguyeckas unmepnpemayus TUHEUH020 YPAGHEHUs C
08YMsl nepemMeHHbLMU.

[TonaTue cucteMsl ypaBHEHU. PemeHre cucteMbl ypaBHEHUN.

MeTtonbl pemieHus CUCTEM JMHEWHBIX YpPaBHEHUM C JBYMS INEPEMEHHBIMH:
epaguyeckuit Memoo, Memoo ClOHCeHUsl, METOI TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.
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HepaBencrBa

UucnoBele HepaBeHcTBa. (CBOWMCTBA UMCIOBBIX HeEpaBeHCTB. lIpoBepka
CIPABEAJIMBOCTU HEPABEHCTB MPH 33JaHHBIX 3HAUEHUAX IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Obaacmb
onpeoeieHus HepaseHcmaa (00aacmeb 0ONYCMUMBIX 3HAYEHUL NePeMeHHO).

Pemenune nuHEVHBIX HEPABEHCTB.

Keaopammnoe Hnepasencmeéo u ezco pewenus. Pewenue KkKeadpamHvix
HepaseHCcma: UCNOIb308AHUe CEOUCME U epaghura KeaopamuyHou QyHKyuu, memoo
UHMepPBanos. 3anuce peueHus Keaopamuo2o Hepagencmaad.

Pewenue yenvix u 0pobHO-payuoHanbHbIX HepageHcmse MemooOM UHMEPSAILOS.

CucremMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJHOU MepeMeHHOoU. Pemenue cucteM HEpaBEHCTB C
OJIHOM TEepEeMEHHOM: JIMHEWHBIX, Kéadpamubvix. V300paxkeHue peueHuss CUCTEMbI
HEPABEHCTB Ha YMCJIOBOM NpAMOM. 3aliCh PELIEHUSI CUCTEMbl HEPABEHCTB.

DyHKUUH

IHonsaTne QPyHKUMH

JlexapToBbl KOOpPAMHATBHI Ha TUIOCKOCTH. DopMHUpOBaHUE MpECTaBICHUN O
METanpeIMETHOM  TMOHSATUU  «KOoOpAMHATHY. CrnocoObl 3amganus  QYHKIUN:
aHANMTUYECKUH, rpaduueckuit, Tabauunbiid. ['paduk Qynkuuu. [Ipumeps! GyHKIUH,
NOJIy4aeMbIX B TIPOLIECCE HCCIIEJAOBAHUS PA3IUYHBIX PEATbHBIX IMPOLECCOB U
pemieHust 3agad. 3HaueHue ¢yHKuuu B Touke. CBoicTBa (yHKIMI: 00MacTh
ONpENENICHNUsl, MHOXECTBO 3HAYECHHI, HYJIH, MPOMEKYTKA 3HAKONOCTOSHCTBA,
YemHoCmy/HeuemHoCcmy, TIPOMEXKYTKH BO3pacTaHUsl W yObIBaHUs, HauOoJbIlIee U
HauMeHbIee 3HaueHus. MccnenoBanue QyHKIMM no ee rpaduxy.

IIpeocmasnenue 06 acumnmomasx.

Henpepuvisnocmuv pynkyuu. Kycouno saoanuvie pynxkyuu.

JIunenHast pyHKUMA

CaotictBa U rpaduk TuHEHHON (QyHKIMH. YTIOBOH KOIPHUIIMEHT MPSIMOM.
Pacnonoxxenue rpaduka JIHMHEHHON (QYHKIIMH B 3aBUCHUMOCTH OT €€ YIJIOBOT'O
kod(dduimenTa U cBoOOgHOTO wWieHa. Haxoowcdenue rodp@uyuenmos nuHeuHol
@QYHKYUU NO 3A0AHHBIM YCI0BUAM. NPOXON*COEHUEe NPAMOU uepe3 08¢ MOUYKU C
3A0aHHLIMU  KOOPOUHAMAMU, NPOXONHCOeHUe NpsAMOU 4epe3 OaHHYI0 MOUYKY U
napanienbHou OaHHOU NPSAMOUL.

KBagpatuunas pyHkumusa

CeorictBa u rpaduk kBampatuyHor ¢yHkuuu (mapadona). Ilocmpoenue
epaguxa keadpamuynol Qyukyuu no moykam. HaxoxneHue Hylel KBaJpaTUIHOU
GyHKIMH,  MHOdMCECmea  3HAueHul, NPOMEINCYMKO8  3HAKONOCMOAHCMEA,
NPOMENCYMKOB8 MOHOMOHHOCMU.

OoOpaTHast NPONOPUMOHAIBHOCTD

CaoticTBa PYHKITNH y = K y = j—z ['umep6ona.
X
I'paguxu pyukuuin. Ilpeoobpazosanue epaguxa @ynkyuu y= f(x) 011
nocmpoenus 2paguxos GYHKYutl 6U0a y — af (kx +b)+c -

I'paguxu ynxyuii y=a+L, y =X y=x, y=|x

X+b
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IMocsienoBaTeIbHOCTH M MPOrPecCHHU

HucnoBasg nocnenoBaTelIbHOCTb. [IpUMeEpPBI YMCIIOBBIX MOCIIEI0BATEIBHOCTEMN.
beckoneunbie mocienoBatenbHOCTH. ApudMeTuueckas MPorpeccusi U ee CBOMCTBA.
I'eomeTrpuueckas nporpeccust. @opmyna obujeco uieHa u cymmuvl N Nepevix 4leHos8
apughmemuyeckoi u ceomempuyeckou npoepeccui. Cxodawasacs 2eomempuyeckas
npoepeccusl.

Pemienue TeKCTOBBIX 3a/1a4

3amauyu Ha Bce apupMeTHIECKHE IeHCTBUSA

Pemiennie TekcTOBBIX 3amau apudmernyeckum crocodbom. HcmonszoBaHue
TaOJIMI], CXEM, YepTeX e, NPYyrux CPelCTB MPEACTABICHUS JAaHHBIX MPU PEIICHUU
3aJ1a4uu.

3amauyu HA ABMKEHHE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CUTYyalluii B3aUMHOI'O PACIOJOXKEHUS OOBEKTOB MPHU UX
JBU>KEHHUH, COOTHOIICHHUS 00BEMOB BBITIOTHAEMBIX pabOT MPU COBMECTHOM padoTe.

3agaum Ha YacTH, 10JIH, IPOUEHTHI

Pemenue 3agau Ha HaXOXJCHUE YAaCTH YMCJIa U YKCJIa MO ero yacTu. PerieHue
3a71a4 Ha NPOUEHTHI U 10Ju. [I[puMeHeHre nponopurii Ipyu peeHruy 3a1a4.

Jlornyeckue 3agauu

Pemenne noruueckux 3anau. Pewenue noeuueckux 3a0ai ¢ nomowvio 2paghos,
maobauy.

OcHOBHBIE MeTOJbl pelleHHsl TEeKCTOBBIX 3aaa4y: apuMETHUYECKU,
anreOpanueckuii, mepedbop BapuaHTOB. [lepsuunvie npedcmasieHus o Opyeux

Memooax peuieHusl 3a0ay (2eomempuyeckue u epaguieckue memoobl).
CTaTUCTHKA U Teopusda BepOHTHOCTeﬁ

Crarucruka

TabmuHoe u rpaduyeckoe MpeacTaBICHUE JaHHBIX, CTOJIOYAThIC U KPYTrOBHIS
ayarpamMMmbl, TrpaduKd, TMPUMEHEHHE auarpaMM W TpaduKoB JUIS ONMUCAHUS
3aBUCUMOCTEH peajlbHBIX BEJIWYWH, U3BJICUCHUE WH(DOPMALIMKM U3 TaOIHI], JUATPaMM
u rpadukoB. OmnmcaTenbHbIE CTATUCTHYECKUE TIOKA3aTEIM YHCIOBBIX HAOOPOB:
cpenHee apudMeTHIECKOE, Meouara, HanboJblliee U HauMEHbIIee 3HaYeHUs. Mephl
paccemBaHusA: pa3Max, OUCnepcus U CMaHoapmHoe OMKIOHeHUe.

CnyyaiiHas W3MEHUYHMBOCTh. V3MEHUMBOCTH NpHU U3MEpEHUsX. Pewarowue
npasuida. 3aKOHOMEPHOCMU 8 USMEHYUBLIX BENUUUHAX .

CayuaiiHbie coObITHSI

CnyyaiiHple ONBITHI (SKCIEPUMEHTHI), AJIEMEHTApHBIE CIy4YalHble COOBITUS
(ucxonwl). BepostHOocTH 31eMeHTapHBIX CcoObITHH. COOBITHS B  CIyYalHBIX
AKCHEPUMEHTAX W OJaronpuATCTBYIOLIME 3JIEMEHTapHble cOObITHS. BeposTtHOCTH
CIIy4aitHBIX COOBITHH. OMBITHI ¢ PABHOBO3MOXHBIMH JJIEMEHTAPHBIMHU COOBITHSIMHU.
Kiaccuueckne BEpOSITHOCTHBIE OMNBITHI €  HMCIOJIb30BAHMEM MOHET, KYOHKOB.
Ilpeocmasnenue cobvimuti ¢ nomowvio ouazpamm Oinepa. [IpomusononoscHvie
coovimus, o00veOuHeHue U  nepecewenue coovimuu. Ilpasuno  crodceHus
sepossmuocmetl. Cnyuatinwii evioop. [Ipedcmasnenue s3xcnepumenma 6 euoe oepesa.
Hezasucumvie cobvimus. YmHodceHue 6eposimmocmeli He3a8UCUMbBIX COObIMUI.
llocneoosamenvuvle nezagucumvle ucnvimanus. IlpeicTaBieHHe O HE3aBUCHUMBIX
COOBITHSIX B KM3HH.
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Inemenmovt KOMOUHAMOPUKU

lIpasuno ymuooicenus, nepecmanosku, hakmopuan yucia. Couemanus u 4ucio
couemanuil. Popmyna wucna covemanuil. Tpeyeonvnux Ilackana. Onvimsi ¢ OorbuUM
YUCTOM PABHOBOIMOINCHBIX IIEMEHMAPHBIX cobbimuil. Bvluucnenue geposmuocmeii 6
ONbIMAX ¢ NPUMEHeHUeM KoMOunamopuvix gopmyn. Ucneimanusa bepuynnu. Ycnex u
Heyoaua. Beposmuocmu coovimuti 6 cepuu ucnvimanuii bepuynu.

Cnyuaiinvle geiuiuuHbl

3Hakomcmeo co  CAVUAUHBIMU — GEIUYUHAMU HA  NPUMEpPax  KOHEUHbIX
OUCKDEemHbIX CAYYAUHBIX BeNIUYUH. Pacnpeoenenue 8eposimHocmell.
Mamemamuueckoe oorcuoanue. Ceolicmea mamemamuyecko2o odxcuoanus. Ilonsmue
0 3aKoHe bonvuux yucel. Mzmepenue eeposmuocmei. llpumenenue 3axona 60abuux
yucen 8 COYUOI02UU, CMPAX08aHUU, 8 30PABOOXPaHeHUU, obecneyeHuu 6e30nacHoCmu

HACENEHUA 6 ’{p€36bl’{alZHblx cumyayusix.
l'eomeTpus

I'eomerpuyeckue purypsi

@urypsbl B reOMETPHUU M B OKPY KAIOIIIeM MHpe

I'eomeTrpuueckas durypa. @opMupoBaHue MPEACTABICHUN O METAIPEIMETHOM
MOHATUU «DUTYPAY.

Touka, TUHUS, OTPE30K, MIPsIMAasl, JIyd, JIOMaHas, IIOCKOCTh, YToJI, OUCCEKTpHUCa
yTJla U €€ CBOMCTBA, BU/IbI YTIIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummerpusi reoMmerpuueckux ¢uryp. LlentpanbHas cuMMmerpus
reOMETPUYECKUX QUryp.

MHOroyroJibHUKH

MHOroyroJIbHUK, €ro 3JIEMEHTBHI U €r0 CBOMCTBA. Pacrno3HaBaHNE HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinykavie u Hesvinykivie MHO20y201bHUKU. [IpaBUIIbHBIE
MHOT'OYT'OJIbHUKHU.

TpeyronpHuku.  BpicoTa, MenmaHa, OHCCEKTpHUca, CpPEIHSS  JUHUA
TpeyroibHUKa. PaBHOOENpPEHHBIH TPEYroJbHHK, €ro CBOWCTBA U MPU3HAKH.
PaBHOCTOpOHHMI TpeyroiabHUK. [IpsAMOYTroOJIbHBIN, OCTPOYTOJIbHBIN, TYIMOYTOJbHBIN
TPEYroJbHUKHU. BHeNIHNE yriibl TpeyrojabpHuKa. HepaBeHCTBO TpeyroibHUKA.

Yerbipexyronpuuku. [lapamnenorpamm, pomO, MNpsSMOYTOJBHUK, KBaJapar,
Tpaneuus, paBHoOenpeHHas Tpanenus. CBONHCTBAa M MPU3HAKU MapaijieiorpaMmma,
pomba, MpsSIMOYTOJIbHUKA, KBaJpaTa.

OKpyX HOCTH, KPYT

OKpyX HOCTb, KpPYyI, UX BJEMEHTHl M CBOMCTBA; LIEHTPAJIbHbIE U BIUCAHHbBIC
yribl. KacareneHast u cexkywas K OKPYXHOCTH, ux ceoucmea. BrnucaHHble u
ONMCAaHHBIE OKPYKHOCTH I TPEYTOJBHUKOB, Yemvlpex)y20ibHUKO8, NpPABUTbHbIX
MHO20)201bHUKOG.

I'eomeTpuuyeckue GpuUrypsi B mpocTpaHCTBE (00beMHbIE TeJ1a)

Mmnocoepannux u e2o snemenmol. Hazeanus MHO202pAHHUKOE C PA3HbIM
nojodceHuem u Koaudecmeom cpaweti. llepBUUHBIE NPEACTABICHUS O MHUPAMUIE,
napasuienenunene, npusme, cdepe, mape, UUIUHIAPE, KOHyCE, MX DJIEMEHTax H
MPOCTEUIIINX CBOMCTBAX.

OTHOmIEHUA

PaBencrBo Qpuryp
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CaolicTBa paBHBIX TPEYroNbHUKOB. [I[prU3HAaKKN paBEeHCTBA TPEYTOJIBLHUKOB.

IMapajieabHOCTH NPAMBIX

[Ipu3Hakn W CBOMCTBAa NapajUIENbHBIX MNPAMBIX. AKcCUOMA NApaIiesbHOCMU
Eexnuoa. Teopema @aneca.

IHepnenauKyJasipHbIE NPSIMbIE

IIpamonn  yros. Ilepnenmukynssp K npsaMmoi. HaxkioHHas, npoexuus.
CepeauHHBIA  TEPHEHAUKYIAP K  OTPE3KY. Ceoucmea  u  npusHaxu
nepneHOUKyIAPHOCMU.

Ilooobue

IIponopyuonanvnsie ompesxu, noooodue gueyp. Ilodobubie mpeyeoibHUKU.
Ilpuznaku nooobus.

B3anMHoe pacnosoxkeHne npsiMoil U OKPY>KHOCTH, 08YX OKPYHCHOCME.

N3mepeHusi M BBIYUCTCHUS

BeauunHbl

[Toustue Benuuunbl. [Inuna. U3mepenue miivHbl. EAMHULIBI ©3MEPEHUS TJIUHBI.
Benunuuna yrna. I'pagycHas Mepa yria.

[lonsiTue o mIomanM TUIOCKOM QUrypsl M ee cBoicTBax. IM3mepenue
riomaaei. EMuHUIBI u3MepeHus TIonaau.

[IpencraBnenne o0 oObeme u ero cpoiicTBax. M3mepenue oobema. EquHuiis
U3MepeHus: 00bEMOB.

N3mepennst U BBIYHCTICHUSA

NHCcTpyMEHTBl Uil U3MEPEHWl M TOCTPOEHUM; W3MEPEHUE U BBIYUCIIEHUE
yIa0B, JUIMH (paccTosiHui), rmomaneid. TpuroHomerpuueckue (QyHKIIMH OCTPOTO
yria B MPSIMOYTOJIBHOM TPEYTOJIbHUKE TpucoHomempuyeckue yHKyuyu mynoeo yaid.
BoeluncneHnrne 31€MEHTOB TPEYTrOJBHUKOB C HCMOJIb30BAHUEM TPUTOHOMETPUUYECKHUX
cootHomieHn. DopMynbl MIOMIAAW TPEYroJbHUKA, MapajieJorpaMMa M €ro
YACTHBIX BHJIOB, (POPMYJIBI JIJIMHBI OKPYKHOCTH U Tuiomaau kpyra. CpaBHEHUE H
BhIuKciieHUe Iutomanei. Teopema Iludaropa. Teopema cunycos. Teopema
KOCUHYCO8.

Paccrosinus

Paccrosinne mexny toukamu. PacctostHue OoT TOUKM 110 npssMou. Paccmosinue
medxncoy ueypamu.

I'eomeTpuyeckue nocTpoeHust

['eoMeTrpruueckne MOCTPOCHUS AJS WUIKOCTPALIMM CBOMCTB T'€OMETPUUYECKUX
¢buryp.

NHCTpyMEHTBI 111 TOCTPOCHUN: LUPKYJIb, JUHEWKA, YTONBHUK. [Ipocmetiuiue
HOCMpOeHUs.  YupKylem U  JUHEeUKou. Nnocmpoenue  OUCCEKMPUCyl  yeid,
NepneHoUKyIapa K npsamou, yeid, pagHo2o OAHHOMY,

Ilocmpoenue mpeyeonvHuKo8 no mpem CmopoHaAM, O8YM CHIOPOHAM U Yely
MedHCOy HUMU, CMOPOHE U O8YM NPUNEHCAUUM K Hell Y2IAM.

Jlenenue ompesxa 6 0GHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[lonsitue mnpeoOpazoBanus. I[lpeactaBieHue O MeTanpeIMETHOM MOHSTUU
«rpeobpazoBanue». Iloooobue.
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JABukenust

OceBast M IEHTpAJIbHAs CUMMETPHUS, MOGOPOM U HAPAJLIENbHbIU NEePeHOC.
Kombunayuu osusicenuti na niockocmu u ux c8oucmad.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTue BekTOpa, ACHUCTBUS HaJ BEKTOpPaMH, HCIOJIb30BaHUE BEKTOPOB B
busHuKe, paznoxceHue 6eKmopa Ha CoOCMasiaowue, CKaIapHoe nPou3eedeHue.

Koopannarsl

OCHOBHBIE TIOHATHS, KOOPOUHAMbL BEKMOPA, PACCMOAHUE MENCOY MOUKAMU.
Koopounamui cepedunvt ompeska. ¥Ypasnenus gpueyp.

Ilpumenenue 6exmopoe u KoopouHam Ol peuleHuss NPOCMeUuUx

ceomempudecKux 3a0au.
HcTopusa MaTeMaTUKH

Bosuuxnosenue mamemamuxu xax Hayku, smanvl ee pazeumus. OcHOBHble
pasoenvl mamemamuxu. Bvloarowuecs mamemamuky u ux 6K1a0 6 pazgumue HayKu.

beckoneunocmv mmuodcecmea npocmuix yucen. Hucina u OnuHbl ompesros.
Payuonanvnvie wucna. Ilompebnocms 6 uppayuonanvusix yucnax. lllkona Iugazopa

3apoocoenue ancebpvl 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue
oykeennoti cumeonuku. Il. Depma, @. Buem, P. [exapm. Hcmopus eonpoca o
HaxoocoeHuu Gopmyn KopHel aneedpaudecKux YpasHeHull cmeneHeu, O00TbuUxX
yemvipex. H. Tapmanvs, [oic. Kapoano, HX. Abens, D. [anya.

llosagnenue memooa koopouram, no380110We20 NepPesoOUms 2eoMempuiecKue
00vexmbl Ha A3bIK aneedpvl. Ilossnenue epaghurxos gyuxyuil. P. exapm, I1. Depma.
IIpumepwl paznuunvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzancrkozo (Pubonauuu) o kpoauxax, yucia Oubonayyu.
3adaua o waxmamuoti docke. CX00UMOCHb 2e0MemMPULECKOU NPO2PECCUU.

Hcmoxku meopuu eepoamunocmeti. cmpaxogoe oeno, azapmuvle uepul. I1.
@epma, b.Ilackanv, A. bepnynnu, A.H.Konmozopos.

Om 3emneoenusi k ceomempuu. llugazop u eco wkona. Panec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npaguibHbix MHO20Y20NbHUKOS. Tpuccekyus
yena. Keaopamypa xpyea. Yoeoenue xyba. Mcmopus uucna m. 3o10moe ceuenue.
«Hauana» Eexnuoa. JI Diinep, H.H.Jlobauesckuii. Hcmopus nsaimoz2o nocmyaiama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOULE2O
mupa.

Acmponomus u eeomempus. Ymo u xax ysuamu Aunaxcazop, Spamocghen u
Apucmapx o pazmepax Jlynvi, 3emau u Connya. Paccmosinus om 3emau 0o Jlynsl u
Connya. Mzmeperue paccmosnus om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Ounep. H.U.
Jlobauesckuii, I1.J1. Yeovues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuka 6 pazeumuu Poccuu: Ilemp |, wkxona mamemamuueckux u
Hagueaykux Hayk, pazeumue poccuiickoco ¢aroma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviu.

2.3 Conepxxkanue Kypca MaTeMaTHKH B 7-9 kiaccax (Yriy0JieHHbIH YPOBEHb)
Anre6pa

Yucaa
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PanuoHajabHBIE YHCIA

CpaBHeHME palMOHANBHBIX Yucel. J[eHCTBUS C pAalMOHAJIBbHBIMU UYHUCIAMH.
Koneunble u OeckoHeuHbIE necsaTUUHbIe Ipobu. [IpencraBieHue parroOHAIBHOIO
yucia B BUJIE IECITUYHOU TPOOH.

HppanuonanbHble Yucaa

[TonsTHe MppaunoOHaNBLHOIO 4YKcia. Pacrno3HaBaHue HppalMOHATBHBIX YHUCET.
JleficTBHs ¢ MppallMOHAIBHBIMU YnciaaMu. CBOMCTBA AEHUCTBUN ¢ UPPALIMOHATIBHBIMU
yucnamu. CpaBHEHUE UPPALUOHAIBHBIX YMCcell. MHOXECTBO IEUCTBUTENBHBIX YUCET.

[IpencraBneHus: 0 paCIIMPEHUSIX YUCIOBBIX MHOKECTB.

ToxkaecTBeHHbIE IPE00PA30BAHMS

YucnoBble 1 0yKBEHHbIE BHIPAKEHM I

Bripaxkenue ¢ nepemMeHHON. 3HaueHue BbIpakeHus. [10CTaHOBKA BhIpAXKEHUI
BMECTO NIEPEMEHHBIX.

3akonbl apupmMeTruecKkux aercteuil. [Ipeodbpa3zoBaHus YMCIOBBIX BBIPAXKEHUH,
coAep KallrX CTEIEHU ¢ HATYPAJIbHBIM U LIEJIbIM MTOKA3aTEJIEM.

MHoOro4/eHsbl

OnHouneH, creneHb oAHOwIeHA. JIeHWcTBUA ¢ ogHOWIEHaMH. MHOTIOYJIEH,
CTENEeHb MHOTOYJIEHAa. 3Ha4YeHWs MHorousjeHa. JIeHCTBUS C MHOTOYICHAMM:
CJIO’KE€HHE, BBIYMTAHHWE, YMHOXeHUE, feneHue. [Ipeobpa3soBaHue 11e0T0 BhIpaKEHUS
B MHOTO4IeH. @OpMYyJIbl COKpAILIEHHOTO YMHOXKEHHUSI: Pa3HOCTh KBaJIpaToB, KBaJpaT
cyMMbl U paszHocTH. Dopmynbl mpeobpa3oBaHUs CyMMBbl W Pa3HOCTH KyOOB, KyO
CYMMBI U pa3HOCTU. Pa3noxeHne MHOTOWICHOB HA MHOXKUTEIU: BEIHECEHUE OOIIETO
MHOXKHUTEJIS 32 CKOOKM, TPYINIHUPOBKA, MCIOIB30BaHHUE (POPMYIJ COKpPAIEHHOTO
YMHOK€HUsA. MHOroujieHsl ¢ 0JHON nepeMeHHoW. CTaHIapTHBII BUJ MHOTOWIEHA C
OIHOW MEPEMEHHOM.

KBagpatusiii TpexwieH. KopHu kBaapaTHOro tpexwieHa. PaznoxxeHue Ha
MHOXHUTEN KBaJpaTHOro TpexuwieHa. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Beimenenue mosHOro KBajparta. PasiokeHne Ha MHOXKHTEIH CIIOCOOOM
BBIJICJICHHMS TTIOJIHOTO KBaApara.

IlonsiTue TOKIAECTBA

ToxnectBeHHoe mpeoOpazoBanue. IIpencraBienre O  TOXKAECTBE Ha
MHOKECTBE.

/{po0HO-panuoHaIbHbIE BHIPAKECHUSA

AnreGpandeckas npods. [IpeoOpa3zoBaHus BBIPAKEHUM, COMEPKAIINX CTCTICHH
C UenbIM TMoka3areneM. JlomycThmble 3HAYE€HHS TMEPEMEHHBIX B  JIPOOHO-
parmoHanbHBIX BhIpakeHusx. Cokpaiienue anreOpamdeckux apobeit. Ilpusenenue
anreOpanyeckux ApoOei kK olmeMy 3HaMeHaTenro. J[elcTBus ¢ anreOpanmdecKuMu
IpOOSMU: CIOKEHHE, YMHOKEHHUE, JIeJICHHE.

[IpeoGpazoBanre BEIPAKECHHM, COACPKAITUX 3HAK MOTYJIS.

HppauuoHaiabHble BHIPAKEHUS

ApudmeTnyeckuii KBaJpaTHBIA KOpeHb. J[omycTHMbIe 3HaUYEHUS TEPEMEHHBIX
B BBIPAKEHMSX,  COJAEpKalUX  apu(METHUYECKUEe  KBAJApPaTHbIE  KOPHH.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX KBAIPATHBIE KOPHHU.
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KopHau n-pix crenenei. JlomycTumele 3HAYEHUS NIEPEMEHHBIX B BBIPAKCHUSX,
colepKallux KOpHHM N-bIX cteneHeil. llpeoOpasoBaHue BbIpak€HUM, cColeprKallux
KOPHHU N-BIX CTEIECHEN.

CreneHp C palMOHaNBHBIM MOKa3aTeneMm. I[IpeoOpa3zoBaHue BbIpaXeHUH,
COJIEpIKAIlMX CTENEHD C PALIMOHAIBHBIM ITOKA3aTEIIEM.

YpaBHeHus

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBa 4YMCIOBBIX PABEHCTB. PaBEHCTBO C
[IEPEMEHHOM.

YpaBHeHus

[lonsiTe ypaBHEHUS U KOpHA ypaBHeHMs. [IpencTaBieHne 0 paBHOCHIBHOCTH
YPaBHEHUW U YPaBHEHUSX-CJIEICTBUSAX.

[IpencraBieHne O  PaBHOCWMJIIBHOCTM HAa  MHOXeECTBE. PaBHOCHIIbHBIE
npeoOpa3zoBaHusl ypaBHEHUI.

MeTtoasl pelieHust ypaBHEeHU

Metonbl paBHOCWIIBHBIX TMPEeOOpa3oBaHUN, METOJ 3aMEHbl MEPEeMEHHOMH,
rpaduueckuii meton. Mcnonb3oBaHue CBOMCTB (YHKUMN MPU PEIICHUH YPAaBHEHMIH,
UCITIOJIb30BAHUE TeOpeMbl Buera 111 ypaBHEHU CTETIEHU BhIIIE 2.

JInHeliHOe ypaBHEeHHE U €r0 KOPHH

Pemenne nmuHenHbIX ypaBHeHUuN. KonnM4yecTBO KOpHEN JTMHEWHOTO YPaBHEHUS.
JIuHelHOe ypaBHEHHE C MAPaMETPOM.

KBaapaTtHoe ypaBHeHHe U €I0 KOPHH

JIMCKpUMHUHAHT KBaJpaTHOro ypaBHeHUsd. DopMyna KOpHEH KBaJApPaTHOIO
ypaBHeHUsd. Koau4ecTBO IEUCTBUTEIBHBIX KOPHEHW KBAaJPATHOIO YPAaBHEHWS.
Pemenne kBajpaTHBIX ypaBHEHHMI: TpadMyecKUil METOA pElIeHUs, HUCIOJb30BAHNE
(GopMyIbl U1 HaXOXKACHUS KOPHEH, pa3iokKeHHe Ha MHOXKUTENH, 0J00p KOpHEH ¢
UCMOJIb30BaHUEM Teopembl Buera. bukBaapaTHble ypaBHEHHUs. Y pPaBHCHUA,
CBOJUMBIEC K JMHEHHBIM WM KBaApaTHbIM. KBajgpaTHOEe ypaBHEHUE C IlapaMETpOM.
Pemenne mnpocTedmmx KBaJIpaTHBIX ypaBHEHHWH C MapaMeTpamu. PemeHnne
HEKOTOPBIX TUIIOB ypaBHEHUM 3 1 4 CTENCHHU.

JIpoOHO-pannoHAIbHbIC YPABHEHHUA

Pemiennie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.

pocreiimue HPpPALMOHAJIbHbIE  YPaBHEHMH BH/A: Jf (x)=a;

JE (%) =Ja(x)/f(x) = aVf (x)Vg(x) n ux pemenne. Peuienue uppanoHaIbHbIX
ypaBHEHHUH BUIA [ (X)=g(x).

Cucrembl ypaBHeHHH

YpaBHeHHE C IByMs NEPEMEHHBIMU. PemieHue ypaBHEHHWU B LEIBIX YMCIAX.
JluneliHoe ypaBHEHHME C JBYMsI TepeMeHHbIMH. ['paduueckas uHTEepHpeTalus
JIMHEMHOTO YPaBHEHHUS C JIBYMsI IEPEMEHHBIMU.

[IpencraBnenne o rpaduIecKOl HHTEPIPETAIMH TPOU3BOIILHOTO YPABHEHUS C
JIBYMsI IEPEMEHHBIMHU:: JINHUH HA TJIOCKOCTH.

[TonaTue cucTteMsl ypaBHEHHU. PemieHne cucrteM ypaBHEHU.

[IpencraBneHne 0 paBHOCWIBHOCTH CUCTEM YPAaBHEHHIA.
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Metonsl pelIeHuss CUCTEM JIMHEMHBIX YPaBHEHUH C JBYMs II€PEMEHHBIMU
rpauuecKuii METo, METOJ CIOKEHHUs, METOJl MOACTAaHOBKHU. KonnuecTBo pemeHui
CUCTEMBI JUHENHBIX YpaBHEHUN. CUCTEMA JIMHEWHBIX YPABHEHUN C TAPAMETPOM.

CucTemMbl HENMHEWHBIX YpaBHEHMM. MeETOIbl pEeIIeHUus CUCTEM HEJIMHEHMHBIX
ypaBHeHUW. MeToa AeneHus, METOJ 3aMEHBI IEpeMEHHBIX. OJTHOPOIHBIE CUCTEMBI.

HepaBencrBa

UucnoBble HepaBeHcTBa. (CBOMCTBA UMCIOBBIX HepaBeHCTB. lIpoBepka
CIIPAaBEJIMBOCTU HEPABEHCTB IIPU 3a1aHHBIX 3HAYCHUAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CrTporue W  HECTPOrME HEPABEHCTBA.
Jloka3aTesnbCTBO HEpaBEHCTB. HepaBeHCTBA O CpeAHUX I ABYX YUCEIL.

IToHsATHE O pelieHnn HepaBeHCTBA. MHOKECTBO PELLICHUM HEPABEHCTBA.

IIpencrasineHue 0 paBHOCUIBHOCTH HEPABEHCTB.

JIuHeliHOE HEPaBEHCTBO M MHOXKECTBA €ro peuleHuil. PerieHune JIMHENHBIX
HEpaBeHCTB. JINHEHHOE HEPABEHCTBO C APaMETPOM.

KBagpaTHOE HEpAaBEHCTBO M €ro pemeHus. Perienre KBaapaTHbIX HEPABEHCTB:
UCIIOJIb30BaHNE CBOMCTB M Tpaduka KBaApaTUYHON (DYHKIIMH, METOJI MHTEpPBAJIOB.
3anuce peneHus: KBaJpaTHOTO HEPABEHCTBA.

KBanpatHoe HEPAaBEHCTBO € mapaMETPOM U €0 pEILICHUE.

IIpocTeiimme wnpparnmoHanabHElE HEpaBeHCTBA Buia: /f(x)>a; ./f(x)<a;

\/f (x) >\/g(x) Jf(x) = a.

OO6001IEeHHBIN METO] THTEPBAJIOB ISl PEIICHUSI HEPABEHCTB.

CucreMbl HEPABEHCTB

CucTtemMbl HEpaBEHCTB C OJHOM MEepeMEHHOM. PernieHue cucteM HEpPaBEHCTB C
OIHOW  TMEpPEMEHHOW:  JIMHEHHBIX, KBaJIpaTHBIX,  JIPOOHO-PAIIMOHANIBHBIX,
UppalMoHANbHBIX. M300pa’keHne perieHus CUCTEMbl HEPAaBEHCTB HA YHCIOBOMN
npsMOM. 3anuCh PELIEHUS CUCTEMbI HEPABEHCTB.

HepaBenctBo ¢ nByMsi nepemMeHHbIMU. [IpencraBienne o pemeHnu JMHEMHOTO
HEPAaBEHCTBA C JBYMs NepeMeHHbIMU. ['padudeckas MHTEpIpeTaIs HEPAaBEHCTBA C
IBYMs nepeMeHHbIMU. ['paduueckuii MeTo perieHusl CUCTEM HEPABEHCTB C ABYMS
EPEMEHHBIMU.

DyHKIUMN

ITonsiTHE 3aBUCHUMOCTH

[IpsamoyronpHas cucrema KoopauHat. DOpMHUpPOBAHME NPEACTABICHUN O
MeTaIpeIMETHOM MOHSATUU «KOOPAUHATHDY. | paduk 3aBUCUMOCTH.

DyHKUMSA

CrocoOb1  3amanust (YHKIWNA: aHATUTHYECKUH, TpadUyecKuid, TaOIWIHBIN.
I'padpux yaxkuum. [lpumepsr GyHKIMIA, MOTyd4aeMbIX B MPOIECCE HCCIEIOBAHUSA
Pa3TUYHBIX TPOIECCOB W PEIIeHHs 3a7ad. 3HaueHwe (yHKIuU B Touke. CBOWCTBA
byHKIMA: 007acTh OMpENeNeHUs, MHOXKECTBO 3HAYCHHWH, HYIH, TPOMEKYTKU
3HAKOTIOCTOSTHCTBA, YE€THOCTH/HEYETHOCTh, BO3pACTaHWE W yOBIBAaHUE, MPOMEKYTKU
MOHOTOHHOCTH, HauOOJblllee W HAWMEHbIIEE 3HAYCHHE, MEPUOJUYHOCTD.
HccnenoBanue GyHKIIUM O €€ TpaduKy.

JIuneitHast pyHKUIUA
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CaoiicTBa, rpaduk. YrinoBoit kordduiueHT npsimoil. Pacrionoxkenue rpaduka
JUHENHON QYHKIMU B 3aBUCUMOCTH OT €€ KO3((ULIUEHTOB.

KBagparnunas pyHkuus

CpoiictBa. Ilapaboma. IlocTtpoenue rpaduka KBaapaTUUHONW (PYHKIUU.
[lonoxenne rpaduka KBaApaTUyHOM  (YHKUMH B  3aBUCUMOCTH OT €€
koa¢pdunrentoB. Mcnonb3oBaHue CBOWCTB KBAaJApPAaTUYHOW (PYHKUUU JJis PELIEHUS
3az1ad.

OoOpaTHasi IPONOPUMOHAIBHOCTD

. k
CgoiicTBa PyHKIIUU y = K y = —. 'unep6omna. IIpencrabnenre 00 aCUMITOTAX.
X X

CrenenHasi pyHKUUS C OKa3aTeeM 3

CgoiicTBa. KyOuueckas mapaboua.

DyHKUUA y — /X, y=3/x, y=|x.X cBoiictBa u rpaduku. Crenennas
(GyHKIMS ¢ TOKa3aTeaeM CTerneHu oomnplie 3.

[IpeobpazoBanue rpadukoB (YHKIUN: TapauieNbHbBIA TEPEHOC, CUMMETPUSI,
pacTspKeHHe/cokaThe, OTPaKEeHHUE.

[IpencraBienue o B3aMMHO OOpaTHBIX (PYHKITUSIX.

HenpepoiBHOCTh GyHKIIMKM M TOYKH paspeiBa QyHkiuil. KycouHo 3amaHHbIe

byHKIIUN.
ITociienoBaTe IbHOCTH U NMPOTPecCH
Yucnosas MOCJIEI0BATEIBHOCTD. [Tpumepsr. beckoHeuHbIe

nocieoBaTeNIbHOCTA.  Apudmernueckass  Mporpeccuss W €€ CBOMCTBA.
['eomerpuueckas nporpeccus. CyMMHUpOBaHUE TEPBBIX UYJICHOB apu(METHUECKOU U
reoMeTpHUecKoil mnporpeccuil. Cxopsmasicss reomerpuueckas mnporpeccus. Cymma
CXOMSIIEHCS TEeOMETPUUECKOW mporpeccun. ['apmoHnueckuil psia. PacxoaumocTb
rapMOHUYECKOTO psa.

Meron maTemMaTHUeCKOW MHAYKIMH, €r0 MPUMEHEHHWE JJIs BbIBoAAa (OpMyd,
JI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEUICHUS 3a7a4 Ha IeJIUMOCTb.

PenreHue TeKCTOBBIX 32124

3anaun Ha Bce apudMeTHUecKHe NeCTBUSA

Pemenue TekcTOBBIX 3amaud apudmMeTudeckuM crocobom. Hcmonb3oBaHme
TaOJINII, CXEM, YEPTEKEU, NPYTrUX CPEICTB NPEICTABICHUS NAHHBIX TPHU PEIICHUU
3a7a4u.

Pemenue 3a1a4 Ha ABM:KeHUE, padOTy, MOKYIIKH

AHanu3 BO3MOXHBIX CUTYallMid B3aUMHOTO PACIOJIOKEHUSI OOBEKTOB MPU UX
JBIKCHHUH, COOTHOIICHUS 00BEMOB BBITIOTHSACMBIX PabOT ITPU COBMECTHOM padoTe.

Penrenue 3a1a4 Ha HAXO0KACHHUE YACTH YHCJIA U YUCJIA 10 €ro YacTH

Penrenue 3a1a4 Ha NPOUEHTHI, 10JIM, TPUMEHECHHUE ITPONOPLIUI NIPU PEIIEHNUN
3a7a4.

Jlornueckue 3aauu

Pemenue norndeckux 3amad. Pemenne morndeckux 3aaad ¢ MTOMOIIBIO TPadoB,
TadIu.

OcHOBHBIE METO/IbI PelICHU 32124
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Apudpmernyeckuid, anredpanueckuii, mnepedbop BapuaHToB. IlepBHUuHBIE
MIPEICTABIICHUS O IPYTUX METO/aX pelIeHUs 3a/1a4 (TeOMeTpUUECKUe U rpapuieckue

METO/IbI).
CTaTuCTHKAa U TeopUs BEpOATHOCTEN

CraTtucruka

TabnuuHoe u rpaduyeckoe MpeacTaBlIeHUe JaHHBIX, CTOJIOYAThIE U KPYTrOBbIE
quarpaMMbl, U3BJICUCHHE HY>KHOW uHpopmanuu. JluarpamMMbl paccerBaHMUS.
OnucaTtenbHble CTATUCTUYECKHE MOKA3aTeNu: cpelHee apu(MeTHuyecKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAYCHUS YUCIOBOro Habopa. Otkionenue. CiydaiiHbie
BBIOpOCHL. Mepbl pacceuBaHuA: pa3Max, JAMCIEpPCUs M CTaHAAPTHOE OTKJIOHEHHE.
CaolictBa cpenHero apudmernueckoro u aucnepcuu. CiydaiiHas W3MEHUYUBOCTb.
M3menunBoCcTh Tpu  u3MepeHUsX. Pemaromme mnpaBuia. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BEJTMUUHAX.

Ciy4yaiiHble ONBITHI M CJIYyYallHbIe COOBITHS

CrnyyaitHble OMNBITHI (PKCIEPUMEHTHI), AJIEMEHTApHBIC CIydailHble COOBITHUS
(ucxonwl). BepostHocTH 3ieMeHTapHBIX CcOObITUH. CoOOBITHS B CIy4alHBIX
AKCTIIEPUMEHTAX U OJIaroNpHUATCTBYIONIME SJIEMEHTapHbIe COOBITHSA. BeposTHOCTH
ClIy4alHbIX COOBITUM. ONBITBI C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSIMU.
Kiaccuueckue BepOSTHOCTHBIE OIBITBI C  HCIOJIB30BAHUEM MOHET, KYOUKOB.
[IpencraBienue coOBITUI C TOMOIIBIO Juarpamm  Jinepa. [IpoTuBomonoxHbBIE
coObITHs, O0ObEeNMHEHHEe U TmepecedyeHue coObiTHil. [IpaBuio  croxeHus
BepositHocTed. Cnyualinpiii BeIOOp. HeszaBucumbie coOwiTus. IlocienoBarenbHbie
HE3aBUCHUMbIe HcHbITaHusA. [IpeAcTaBieHHe SKCIIEpUMEHTa B BHJIE JIEPEBa,
YMHOKEHUE BEPOATHOCTEM. MICIIbITaHUS O MEPBOro ycnexa. Y cJI0BHAs BEPOSTHOCTD.
dopMyJia TOJTHON BEPOATHOCTH.

JJieMeHTbl KOMOMHATOPUKH U UcnbITAHUA bepHynan

[IpaBuno ymMHOXeHHS, TepecTaHOBKH, (akTopuan. CodeTaHuss M HYHUCIIO
coueranuil. Tpeyronsauk [lackans u 6unom HpioroHa. ONbITE ¢ GONBIIUM YHCIOM
PaBHOBO3MOXKHBIX JIEMEHTAPHBIX COOBITUI. BhIuncienrne BEpOATHOCTEN B OMBITAX C
NpUMEHEHHEM DJIEMEHTOB KomOuHaTopuku. MWcmbeitanus bepuymm. Ycnex wu
Heynada. BeposTHOCTH COOBITHI B cepUM HCIIBITAaHUN bepHysum.

I'eomeTpuyeckasi BepOSATHOCTH

CrnydaiiHplii BbIOOp TOUYKM W3 (UTypbl Ha IJIOCKOCTH, OTpE3Ka H JOyTH
okpyxHocTH. CIy4aitHbIl BHIOOp YHCIIa U3 YUCIOBOTO OTPE3Ka.

CayvaiiHble BeJTMYHHBI

JluckpeTHass ciiydaiiHass BEJIIMYMHA MW PACIHpEICIICHUE  BEPOSTHOCTEM.
PaBHOMEpHOE IHCKpPETHOE pacmpeneneHue. ['eoMeTpudyeckoe pacupenesieHue
BepoaTHocTed. Pacnpenenenne  bepHymm. buHOMHManpHOE — pacnpenelieHue.
HezaBucumsie ciyvaiiHpie BeMUMHbL. CIIOXKEHUE, YMHOKEHUE CIyYalHbIX BEJIUYHH.
Marematnueckoe OKHIaHUE U €TO CBOMCTBA. Jlucnepcust U CTaHAapTHOE OTKIIOHEHUE
CIIy4YailHOM BEJIWYMHBI, CBOWCTBA AUCIEpCUU. J(McCnepcHsi yuciia yCexoB B CEpHUU
ucnbiTanuit  bepuymnu. ITlonsitue o 3akoHe Oonbpmmx uucen. M3mepenue
BEPOSITHOCTE M TOYHOCTh H3MepeHus. [IpuMeHeHue 3akoHa OOJBIIMX YHCEN B
COIIMOJIOTMH, CTPaXxOBaHWU, B 3IPaBOOXPAHECHUH, OOECHEUYCHUH OE€30MaCHOCTU
HACEJICHUS B YPE3BbIUANHBIX CUTYyALUSX.
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leomeTpus

I'eomerpuyeckue purypbi

Durypbl B reOMeTPUU M B OKPYKAIOIIEeM MHpe

I'eomerpuueckas gurypa. BHyTpeHHss, BHELIHAS 00gacTH (DUTyphl, TPAaHULA.
JIuauu u o6nacTy Ha TUIOCKOCTH. Boeimykias u HeBbimykias ¢urypsl. I[lnockas u
Heruiockasi (pUrypsl.

Boinenenue  cBoiicTB  00bekTOB. DopMuUpOBaHUE  MPEACTABICHUN O
MeTanpeIMeTHOM TOHATUU «purypa». Touka, OTpe3ok, MOpsiMas, JIyd, JIOMaHas,
IJIOCKOCTh, YTOJI, OMCCEeKTpUca yria U € CBOWCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH,
OKPYXHOCTb U KPYT.

OceBast cummMmerpusi reoMmeTrpuueckux ¢uryp. lLleHTpanbHas cummeTpus
r€OMETPUYECKUX (HUTYD.

MHOroyroJibHMKH

MHOroyrojibHUK, €ro 2JIeMEeHTbl M ero cBoicTBa. IIpaBunbHbIC
MHOTOYTOJIbHUKH. BBINyKIIbIE W HEBBINYKJbIE MHOTOYyTroJbHUKM. CyMMa yIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronpauk. Cymma yriioB TpeyrojibHUKa. PaBHOOEIpPEHHBIN TPEYroJIbHUK,
CBOMCTBa W TpPHU3HAKW. PaBHOCTOPOHHUUN TpeyroJibHUK. MeauaHbl, OUCCEKTPUCHI,
BBICOTHI TPEYrOJbHUKOB. 3aMmedaTelIbHbIE TOYKM B TpeyrojbHuke. HepaBeHCTBO
TpEyroJibHUKA.

Yerbipexyronpuuku. [lapannenorpamm, pomO, NpsSIMOYTOJBHUK, KBaJapar,
Tpaneuus. CBOMCTBA W MNpU3HAKK NapajuiesorpamMma, pomOa, TPsIMOYTOJbHUKA,
KkBajziparta. Teopema BapuHboHa.

OKpPYy,KHOCTb, KPYT

Nx snemeHThl M cBOMCTBA. XOpAbl U CEKyIIHUE, UX CBOWCTBa. KacarenbHbie U
uX CcBOMCTBA. LleHTpanbHbIE W BOUCAHHBIE YIVIbl. BNMCaHHBIE W ONHCAHHBIC
OKPY)KHOCTH [IJIl TPEYrOJIbHUKOB. BrHCcaHHBIE M ONUCAHHBIE OKPYKHOCTH s
YEThIPEXYTOJIbHUKOB. BHEBIIMCAaHHBIE OKPYKHOCTU. PainkanbHas oCh.

@urypsbl B NIpocTpaHcTBe (00beMHBbIE TeJIa)

MHoOrorpaHHuK M €ro sjeMeHTbl. Ha3BaHuWs MHOrOrpaHHUKOB C pPa3HBIM
MOJIOKEHUEM M KOJIMYECTBOM TpaHell. IlepBUUHBIE MpENCTAaBICHUS O MNUpAMUAAX,
napajienenunenax, npusmax, chepe, mape, MUIMHAPE, KOHYCE, WX dJIEMEHTaX W
MPOCTEUIINX CBOMCTBAX.

OTHOWIEHUA

PaBencrBo puryp

CBoiicTBa W MNOpHU3HAKKM PABEHCTBA TPEYrOJIbLHUKOB. JOMOTHUTEIbHBIE
MPU3HAKU PABEHCTBA TPEYTOJbHUKOB. [IpU3HaKy paBeHCTBA MapaIEIOTPAMMOB.

Mapa/jiebHOCTH NPAMBIX

[Ipr3Haky W CBOMCTBa NapauIEIbHBIX NPSAMBIX. AKCHOMa NapajyI€IbHOCTH
EBknupa. IlepBuuHble MNpenCTaBICHUS O HEEBKIHJIOBBIX TE€OMETpUAX. Teopema
Qarneca.

IHepnenaukyasipHbIe PSIMbIE

[Ipsamoir yron. Ilepnenaukynap k npsMmon. CepeIrMHHBIA NEPIECHAUKYISAP K
oTpe3ky. CBOWCTBA W NPU3HAKU MEPHEHIMKYISIPHOCTH MpsAMBIX. HakinoHHEBIE,
MPOCKINH, UX CBOMCTBA.

51



IHoxooue

[IponopuuonaneHuble 0oTpe3ku, nonodbue ¢uryp. IlogoOHBIE TpEyroJbHUKU.
[Ipu3Haku nogo0Ous TpeyroibHUKOB. OTHOIIEHHE MJIOMAAEH OT0OHBIX QUTyYD.

B3aumHoe pacnoJioskeHre NPAMOil U OKPY’KHOCTH, IBYX OKPY’KHOCTEH.

N3mepeHust M BBIYUCTCHUS

BeauunHbl

[Tonstue Benuuunsbl. AnuHa. Mi3mepenue mmHbl. EMUHIBI U3MEPEHUS TJIMHBIL.

Bemnunna yrma. ['pagycHass mepa yria. CuHYC, KOCUHHYC U TAHI€HC OCTPOIO
yria IpsMOYTOJIBHOIO TPEYTrOJbHUKA.

[lonsiTue o muomanM TUIOCKOM QuUrypsl M ee cBoicTBax. IM3mepenue
riomaaen. EnuHUIbBI u3MepeHus IIonaau.

[IpencraBnenne 06 oObemMe MPOCTPAHCTBEHHOW (UTYpHI M €ro CBOMCTBaXx.
N3mepenue oobema. EquHutiel uamMepenus 00beMoB.

N3mepeHust U BBIYUCTCHUS

NHCTpyMEHTBl 1711 U3MEPEHUW M MOCTPOCHUMN; M3MEPEHUE U BBIYMCIICHUE
yIJI0B, JUIUH (PacCTOSIHUM), TIIOIIA/EH, BBIYUCIICHUE DJIEMEHTOB TPEYTOJBHUKOB C
UCIOJb30BAHUEM TPUTOHOMETPUYECKUX CcooTHolieHud. I[lnomagu. Dopmyiibl
IJIOIIaAu TPEYroJibHUKA, MapajjielorpaMMa W €ro 4YacTHBIX BHJIOB, TpareluH,
dopmyna I'epona, dopMyna TIOMIAAM BBITYKIOTO YETHIPEXYroidbHUKA, (HOPMYIIBI
JUTMHBl OKPY>KHOCTH M Tuiomaau kpyra. Ilmomiaab KpyroBoro Cekropa, KpyroBoro
cermenTa. [Inomans NpaBUILHOTO MHOTOYTOJIbHUKA.

Teopema  Iludaropa. IludaropoBel  Tpoiiku.  TpUTOHOMETPHUYECKHE
COOTHOILIEHUS B TPSIMOYTOJBHOM TpEYrojibHUKE. TpuUroHomerpudeckue (QyHKIIUU
TYHOro yria.

Teopema kocuHycoB. Teopema CUHYCOB.

Pemenne TpeyronpHukoB. BeruuciieHue yriioB. BbeluuciieHWE  BBICOTHI,
MeJMaHbl U OMCCEKTPHUCHl TpeyroipHuka. OptorpeyronbHuK. Teopema Iltonemes.
Teopema Menenas. Teopema Uessl.

Paccrosinus

Paccrostnue mexny toukamu. PaccTtossHue OT TOYKM 10 mpsiMoul. PaccTosiHue
Mexay hurypamu.

PaBHOBenMKIME 1 paBHOCOCTABJICHHBIC (DUTYPHI.

CaoiicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEJIUYUHBI yria, IUIOMAAu U o0beMa
burypsr.

I'eomeTpuyeckue nocTpoeHust

['eoMerpruueckne MOCTPOCHUS JISI WUIFOCTPALUM CBOMCTB I€OMETPHYECKUX
¢buryp.

HNHcTpymeHTsI 17151 mocTpoeHuil. L{upkyib, TMHENKa.

[IpocTeiimume mocTpoeHNUs MUPKYJIEM W JIMHEHKOW: MOCTPOCHUE OMCCEKTPHUCHI
yIJIa, NEPIEHINKYISApPA K IPSMOM, yria, paBHOIO JaHHOMY.

[TocTpoeHne TPEYyroJbHUKOB IO TPEM CTOPOHAM, JIBYyM CTOpPOHaM H YLy
MEK]ly HUMHU, CTOPOHE U JIByM MPUJICKALIUM K HEU yrilam, 1o Opy2um 31eMeHmaM.

JleneHue oTpe3Ka B JTAHHOM OTHOLICHHH.

OcHOBHbBIE METOJbI pElICHUS 3a7a4 Ha MOCTPOCHHUE (METOJl T€OMETPHUUYECKUX
MECT TOYEK, METO/I MapaIeIbHOr0 MEePeHoca, METO/I CUMMETPUH, METO/1 O100us).
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Oransl peneHus 3a1a4 Ha IOCTPOEHUE.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[IpencraBienne 0  MEXOPEIMETHOM  MOHATUH  «IIPe0Opa3OBAHUEN.
[IpeoGpa3zoBanus B MaremMatuke (B apudmeTuke, anredpe, IeOMETPUUYECKUE
npeoOpa3oBaHus).

JABuKenust

OceBas M ILEHTpaJibHas CUMMETPUH, MOBOPOT M NApaJUICIbHBIA MEPEHOC.
KoMOnHamu aBrMKEHUN Ha IUIOCKOCTH U UX CBOMCTBA.

IHonoOue kak npeodpaszoBanue

I'omoteTus. ['eomerpuueckue npeoOpa3oBaHUs KaK CPEICTBO JTOKA3aTEIbCTBA
YTBEPKACHUMN U PELIECHUS 3a4a4.

BekTopbl 1 KOOPAMHATHI HA IIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, AEHUCTBHUS HAJ BEKTOPaMHU, KOJUIMHEAPHBIE BEKTOPHI,
BEKTOPHBINA 0a3uc, paziokeHHe BEKTopa Mo 0a3uCHBIM BeKTOopaM. EMWHCTBEHHOCTH
pa3NoKEeHUs BEKTOPOB MO 0a3ucy, CKaJspHOE MPOU3BEIACHUE M €ro CBOWCTBA,
UCIOJIb30BaHNE BEKTOPOB B (PU3HUKE.

Koopaunatel

OcCHOBHbBIE TOHSTUS, KOOPJIHWHATHI BEKTOPA, PACCTOSIHUE MEXKAY TOUYKAMHU.
Koopaunatel cepeannbl oTpe3ka. YpaBHEHUs GUryp.

IIpuMeHeHne BEKTOPOB U KOOPAMHAT JUJISl PELICHHS T€OMETPUYECKHX 3a1a4.

Ad¢unHas cucrema koopauHat. Paguyc-BekTopsl Touek. LleHTpoun cuctemsl

TOYCK.
Hcmopus mamemamuku

Bosnuxnosenue mamemamuxu xax Hayku, smanvl ee pazeumusi. OcHO8Hble
pasoenvl Mmamemamuxu. Bvloarowuecs mamemamuky u ux 6Kiao 6 pazeumue HayKu.

beckoneunocmv mmuodcecmea npocmuix yucen. Hucina u OnuHbl 0mpesKos.
Payuonanvnvie uucna. Ilompebnocms 6 uppayuonanvusix yucaax. Llxona Iugpacopa

3apoorcoenue ancebpvl 6 Hedpax apupmemuxu. An-Xopesmu. Poowoenue
oykeennoti cumeonuku. Il. Depma, D. Buem, P. Jexapm. Hcmopus eonpoca o
HaxoocoeHuu @Gopmyn KopHel aneedpaudecKux YpasHeHull cmeneHeu, O00IbuUxX
yemwipex. H. Tapmanwsa, [oc. Kapoano, HX. Abenv, 2.1 anya.

llosenenue memooa KoopourHam, n03801410We20 NePesoOUms 2eoMempuiecKue
00vexmbl Ha A3bIK aneedpul. Tlosenenue epagukos Gpynxyuii. P. exapm, I1. @epma.
Ipumepwl paznuunvlx KoOopouHam.

3aoaua Jleonapoo I[luzanckozo (Qubonauuu) o kpoauxax, yucia Qubonauyu.
3aoaua o waxmamnou oocke. Cx00UMOCMb 2e0MemMpUYeCcKol Npo2pecCuu.

Hcemoku meopuu  eeposmuocmel: cmpaxoeoe 0€10, a3apmusle Uzpbl.
11. ®epma, b. Ilackans, A. bepuynnu, A.H. Koamoeopos.

Om 3emnedenus k 2eomempuu. Ilugpacop u ezco wkona. Danec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npaguibHbvlX MHO20Y20IbHUKOS. Tpuccekyus
yena. Keaopamypa xkpyea. Yoeoenue xyba. Hcmopus uucna m. 3onomoe ceuenue.
«Hauana» Eexnuoa. JI. Diinep, H.U. Jlobauesckuii. Ucmopus namoeo nocmyaama.
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T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCINU OKPYAHCAIOUE20
mupa.

Acmponomusa u eeomempus. Ymo u rkax ysnamu Anaxcaeop, Spamocgen u
Apucmapx o pazmepax Jlynol, 3emau u Connya. Paccmosanus om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosnusa om 3emau 0o Mapca.

Ponv  poccuiickux yuewwvix 6 pazeumuu mamemamuxku: J1.Ounep. H.H.
Jlobauesckuii, 11.J1. Yeovrues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuka 6 passumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccuickoeo @roma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviu.

3. TemaTu4eckoe mIaHMPOBaHHUE Y4eOHOI 0 peaMeTa
1 ypoBenb — 175 dacoB (5 yacoB B HEZACIIIO).
2 ypoBenb — 210 yacoB (6 4acoB B HEJEINIO).
3 ypoBeHb — 245 yacoB (7 4acoB B HEJIEIIO).
3.1 TemaTuuyeckoe NJIAHUPOBAHUE 5 KJI.

Ne Koxa-Bo Koxa-Bo Koa-Bo | (T—
H/'“ TemaTnueckoe NJaHNPOBaHHE yacos 1 4acoB 2 yacoB 3 o P
YPOBEHb YPOBEHb YPOBEeHb

1 I'eomerpuueckne Gurypsr 9 8 8

2 OO0 U3MepeHNH BEITMYMH 5 9 10

3 HarypanbHble ynciia 11 18 18

4 Otpe3ok, TomMaHast 8 7 9

5 CroxeHue 1 BBIYUTAHHE 1 15 16
HATYpaJIbHBIX YHCEN

6 Jly4, npsimast 6 8 8

7 YMHOKEeHVe HATypaIbHBIX YHCEI 13 17 20

8 Yrost 13 15 16

9 Jenenne HaTypalbHBIX YHCENT 18 24 25

10 [IpssMoyTonbHBIE TPEYTONEHUKA 8 8 11

11 Jlpo6u 25 26 36

12 [Tnomane miockux Guryp 12 15 15

13 Hecarnunsie npodu 14 14 20

14 [IpakTudeckoe cpaBHEHHE BETUYUH 8 10 12

15 [Mpumenenue GopMys B IPaKTHYECKON 6 10 11
JeATeIbHOCTH

16 [ToBTOpEeHue 8 6 10
Beero 175 210 245
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3.2 TemaTu4yeckoe JIAHUPOBaHHE 6 KJI.

N Koa-Bo Koa-Bo Koa-Bo
l'l/-l'[ TemaTu4eckoe NIIAHUPOBAHHE yacoB 1 4acoB 2 yacoB 3 IIpumeyanue
YPOB€Hb YPOBEHb YPOBeHb
1 [ToBTOpenue 3 3 S
2 Hanpasienue u KoopIuHaTEI 3 5 S
3 Henutenu u KpaTHbIE 14 14 16
4 IlepBeIii mpU3HAK paBEHCTBA 13 14 15
TPEyroJIbHUKOB
5 Iensre umcia 8 11 12
6 [epneHAUKYISIPHOCTD MPSIMBIX 1 8 10 12
OTPE3KOB
7 CrnoxkeHrie W BBIYMTAHUE IIETBIX 12 12 15
qrcen
8 OxpyxHOCTh. Brmcanuble u 12 14 16
OITMCAaHHbIE MHOTOYTOJIbHUKH
9 VMHOXKEHUE U JEIEHUE LIETBIX YUCET 12 14 16
10 OceBasi CHMMETPHS 8 10 11
11 Hpobuple dmcia 15 20 26
12 CaoiicTBa apoOeit 17 21 24
13 KoopauHatHas IMI0CKOCTH 6 10 11
14 [Ipomopmm 17 20 21
15 Hecatuynpie apoou 10 12 17
16 [Ipumenenue rpaduKoB HA MPAKTHUKE 6 8 9
17 3HAKOMCTBO C TIOHATHEM BEPOATHOCTH 3 4 4
18 [ToBTOpeHue 8 8 10
Bcero 175 210 245
. eMaTH4YECKOC IVIAHUPOBaHHUE / KJI.
33T p 7
Ne Koa-Bo Koa-Bo Koa-Bo
11/-11 TemaTnuyeckoe NJIaHNpPOBaHHE yacoB 1 4acoB 2 yacoB 3 IIpumeyanne
YPOB€Hb YPOBEHb YpPOBeHb
1 Vsl 4 6 5
2 CremneHb ¢ LENbIM MOKa3aTeleM 12 12 17
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3 | ToxnectBa 13 17 21
4 | Ilpu3Haky paBEHCTBA TPEYrOJIHLHUKOB 13 14 17
5 | YpaBHeHus 12 16 19
6 | [TapamrensHOCTD 10 12 15
7 | UnucnoBble HepaBEHCTBA 15 17 21
8 | [Mapamrenorpamm 14 15 16
9 | IIponopunoHaNbHBIE OTPE3KU 13 14 18
10 | Jluneitnas QyHKIwms 14 15 20
11 | CpoiicTBa OKpY)KHOCTEH 6 8 10
12 | Cucremsl ypaBHEHHIt 16 18 21
13 | MHOrOyroNBHUKH 10 12 16
14 | IlpubnuKeHHbIe BRIYUCICHUS 16 16 20
15 | [loBTOpeHnme 7 12 8
Bceero 175 210 245
3.4 TemaTuueckoe NJIAHUPOBAHUE § KJI.
Koxa-Bo Koa-Bo Koa-Bo
Ne TemaTnueckoe
/i . 4acoB 4acoB 4acoB IIpumeuanue
1 ypoBeHb | 2 ypoBeHb | 3 ypoBeHb
1 [ToBTOpeHuUe 3 3 3
5 3aHMMaTeNbHBIC U JIOTHYECKHE 3 4 6
3a71a4u
3 HapamenLHLEﬁ MEPEHOC Ha 12 16 18
KOOPAWHATHOH IJIOCKOCTH
4 KsagpaTnsie ypaBHEHUS 17 19 20
5 I'omorerus 10 13 15
6 MHoro4IeHsI 23 22 22
7 ITomoOue 15 19 20
8 Anrebpandeckue apoou 13 15 20
9 Bekropsl 17 20 22
10 | BrIpaxkeHus ¢ paguKataMu 9 12 15
11 Tpuronomerpuueckue GpyHkunn 16 18 20

OCTpOTr0 yriia
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12 | LlenTpanbHble W BIHCAHHBIE YTIIBI 11 13 15

13 Tpuronomerpuueckue (QyHKIUN 12 16 18
HaNpaBICHHOTO yria

14 Meroa mocienoBaTeNbHbIX 7 6 15
npUOIMKEHHUH

15 | IloBTOpeHue 7 14 16
Bcero 175 210 245

3.5 TemaTu4eckoe MJIaHUPOBaHHUE 9 KII.
Koa-Bo Koa-Bo Kou-Bo
Ne TemaTudeckoe
u/n n1aHApOBaNme yacos 1 4acoB 2 yacoB 3 IIpumeuanue
YPOBEHb YPOB€Hb YPOB€Hb

1 IToBTOpEHUE 3 3 3

) MHoxecTBa 6 6 8

3 UwucnoBsle pyHKITUU 17 23 25

4 Cucrembl ypaBHEHHU 12 15 17

5 Xopaa u cexyuue 12 14 16

6 Hepasenctra 9 13 15

7 ®opmyitel IpeoOpa3oBaHus 11 13 15
TPUTOHOMETPUYECKUX (PyHKIMH

8 Merpuyeckue COOTHOILIEHUS B 13 15 18
TPEyroJbHUKE

9 KBanpaTHble HepaBeHCTBa 17 20 24

10 CkasnsipHOe IPON3BEACHUE BEKTOPOB 9 10 14

11 Crenens ¢ palMOHaIbHBIM 8 10 12
[I0Ka3aTeNeM

12 ITocnenoBatenpHOCTH 12 13 15

13 KombunaropHsie 3anaun 9 9 10

14 OJNeMeHTEHI TeopuH BEPOATHOCTEN U 15 17 20
MaTeMaTHYECKON CTATHCTHKH

15 OneMeHTBI MaTEMAaTHYECKON JIOTHKH 8 10 12

16 HeeBxiinmoBsl reomerpun 8 10 12

17 [ToBTOpEHUE 6 9 9
Bcero 175 210 245
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