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1. Ilmanupyemble pe3yJbTAThl 0CBOCHUA 00y4AIOIIUMMCI OCHOBHOM 00pa3oBaTe/IbHOI MPOrPaMMBblI

OCHOBHOT0 0011ero 00pa3zoBaHus
JludyHocmHble pe3yasmamul oceoeHust OOII:

1. Poccuiickas rpaxkJaHcKas HAEHTHUYHOCTh (IATPUOTU3M, yBaxeHHe K OrTedecTBy, K IpPOLUIOMY M HACTOALIEMY MHOTOHAallMOHAJIBHOro Hapona Poccuw,
YyBCTBO OTBETCTBEHHOCTH M J0JIra nepes PoanHol, naentudukamus ceds B KauecTBe IpaxaaHnHa Poccun, cyObeKTHBHASL 3HAYMMOCTD HCIIOIb30BaHUS PYCCKOTO
A3bIKa M SI3BIKOB Hapo#oB Poccuu, OCO3HaHME W OLIYIIEHWE JIMYHOCTHOM CONPHYACTHOCTH CyabOe poccuiickoro Hapopaa). Oco3HaHHE STHHYECKOH
NPUHAIECKHOCTH, 3HAHME HCTOPHMHM, $3bIKA, KYJIbTYphl CBOEr0 HapoJa, CBOEro Kpas, OCHOB KyJIbTYPHOTO Hacienus HapoaoB Poccum u yenoBeuecTBa
(MIEHTUYHOCTh 4YEJIOBEKa C POCCHWCKOW MHOTOHALMOHAJIBHON KyJIbTYpPOU, CONPUYACTHOCTh MCTOPUU HApOJOB U TOCYNApCTB, HaXOJIUBLIUXCS HA TEPPUTOPHU
coBpeMeHHOM Poccum); mHTepnopH3anus ryMaHUCTUYECKHUX, JEMOKPAaTHUYECKUX M TPAJUIHOHHBIX LIEHHOCTEH MHOTOHALMOHAIBHOIO POCCHHMCKOro OOIIECTBA.
Oco3HaHHOE, yBaXUTEIbHOE M J0OPOXKEIaTeIbHOE OTHOIIEHUE K MCTOPHUH, KYJIbType, PEIUIUU, TPAAULUAM, sA3bIKaM, LIEHHOCTAM HapoJoB Poccum M HapoJ0oB
MHUpa.

2. I'oTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCSI K CaMOPa3BUTHIO M CamMOOOpa30BaHMIO HA OCHOBE MOTHMBALMM K OOYYEHHMIO U TO3HAHUIO; TOTOBHOCTh U
CHOCOOHOCTh OCO3HAHHOMY BBIOOpPY M THOCTPOEHUIO JalbHEWIeld WHIAUBUAYAJTbHON TpaeKTOpHH oOpa3oBaHMs Ha 0a3e OpPUEHTHPOBKUM B MHUpEe Mpodeccuid u
npodeccroHabHBIX IPEANOUYTEHUH, C YIETOM YCTOWYMBBIX MTO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MoOpaspHOE CO3HAHUE M KOMIIETEHTHOCTbh B PELICHHMH MOPAJbHBIX IMPOOJEM Ha OCHOBE JIMYHOCTHOTO BbIOOpPA, (GOpMHpPOBAHHME HPABCTBEHHBIX
YYBCTB W HPABCTBEHHOI'O IOBEJIEHMS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM HOCTYHKaM (CHOCOOHOCTh K HPABCTBEHHOMY
CaMOCOBEpPILIEHCTBOBAHHIO; BEPOTEPIUMOCTb, YBaXKUTEIbHOE OTHOLIEHHWE K PEIMIHO3HBIM YyBCTBAM, B3IJIS/aM JIOEH WIM MX OTCYTCTBHUIO; 3HAHHME OCHOBHBIX
HOPM MODaJIM, HPAaBCTBEHHBIX, AYXOBHBIX HJEANOB, XPAHUMBIX B KYJIbTYpPHBIX TPaJULMIX HapoaoB Poccuu, TOTOBHOCTP Ha HX OCHOBE K CO3HATEIbHOMY
CaMOOTPAHUYEHUIO B MOCTYIKAX, MOBEAECHUH, PACTOYUTEIBHOM MOTPEOUTENIBCTBE; CPOPMUPOBAHHOCTL MPEJCTABICHUNH 00 OCHOBaX CBETCKOW ITHUKH, KYJIbTYpPbI
TPAIULMOHHBIX PEJIUIMH, UX POJIM B PAa3BUTUU KyIbTYpbl M HUCTOpUM Poccum M yenmoBeuecTBa, B CTAaHOBJIEHUMM TPaKIAHCKOTO OOINECTBA M POCCHUHCKOM
roCyJapCTBEHHOCTH; IIOHMMAaHHME 3HAUY€HHs] HPABCTBEHHOCTH, BEPbl U PEJIUIMM B JKU3HU 4elloBeKa, ceMbH U obOmecTta). CHopMHUPOBAHHOCTh OTBETCTBEHHOTO
OTHOLIECHMS K YYEHHIO; YBaKUTEJIBHOTO OTHOLICHUS K TPYLy, HAJM4YME OIBbITA y4yacTUs B COLUAIBHO 3HA4uMOM Tpyae. Oco3HaHHE 3HAUYEHUS CEMbU B JKU3HU
YeJioBeKa U 00IeCTBa, IPUHATHE LIEHHOCTH CEMEHHOM XKU3HH, YBAXUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YIE€HAaM CBOCH CeMbH.

4. CdopMHUPOBaHHOCTh LIEJOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKd M OOILECTBEHHOM NpaKTHKH,
YUHUTBIBAIOIIETO COLUAIBHOE, KyJIbTYPHOE, I3bIKOBOE, TyXOBHOE MHOT000Opa3ue COBPEMEHHOIO MUpa.

5. Oco3HaHHOE, YBaXXUTEJIbHOE U JOOPOIKENaTeIbHOE OTHOLIEHUE K APYrOMY Y€IOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYIbTYpE, A3bIKY, BEpE, IPaXkIaHCKON
HNO3UIMU. ['0OTOBHOCTh M CIIOCOOHOCTH BECTH AMAIOr C JPYTMMH JIIOJbMM M JIOCTUIaTh B HEM B3aMMONOHUMaHMs (MAEHTHU(UKAIUSA ce0sl KakK MOJIHOIPABHOTO
cyObekTa OOIIeHHUs,, FOTOBHOCTh K KOHCTPYWPOBAaHUIO 00pa3a mapTHepa M0 AUANory, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JIOMyCTUMBIX CIIOCO0OOB AMaiora,
TOTOBHOCTb K KOHCTPYHMPOBAHHIO IpOLecca AUAIora Kak KOHBEHIIMOHUPOBAHUS UHTEPECOB, MIPOLEYP, FOTOBHOCTb U CIIOCOOHOCTH K BEJICHUIO IIEPErOBOPOB).

6. OCBOEHHOCTb COIMAIBHBIX HOPM, IpaBWJI MOBEIEHHs, poyied U (GopM colMaIbHOM KH3HM B TIpyNIax M cooOllecTBaX. YyacTue B ILIKOJIBHOM
CaMOYIPABJICHUM U OOLIECTBEHHON XU3HH B Mpesiesiax BO3PACTHBIX KOMIETEHIUMH C YU€TOM PETrMOHANbHBIX, STHOKYJIBTYPHBIX, COLMAIBHBIX U 9KOHOMHYECKUX
ocobeHHOCTeH ((pOopMHpPOBAHME TOTOBHOCTH K YYacTHIO B MPOIECCE YMOPSJIOUEHHsS COLMAIbHBIX CBA3€H M OTHOIIEHUH, B KOTOpBIE BKIIOYEHBI M KOTOpBIC
GbopMHUpYIOT caMM ydalluecs; BKIOYEHHOCTbh B HEMOCPEJICTBEHHOE I'PaXJaHCKOE ydyacTHe, TOTOBHOCTh y4acTBOBATh B JKM3HENCATEIBHOCTH MOAPOCTKOBOTO



0OIIeCTBEHHOTO OOBEIUHEHHUS, MPOIYKTUBHO B3aUMOJICHCTBYIOLIETO C COIUAIBHON CPEION M COIUAIBbHBIMH MHCTUTYTaMM;UJCHTU(UKAIMSA ce0s B KadecTBE
CyOBbeKTa COIMAIBHBIX MPEOOpa3OBaHMii, OCBOCHHE KOMIIETEHTHOCTEH B cepe OpraHm3aTOPCKON NESITeIbHOCTH; MHTEPHOPHU3AIM [IEHHOCTEH CO3UIATENILHOTO
OTHOILIEHUS K OKPYXAIOLIEH JEHCTBUTEIBHOCTH, LIEHHOCTEH COLMAIBHOIO TBOPYECTBA, LIEHHOCTU IIPOJYKTMBHOM OPraHU3allid COBMECTHOW JEATEJIBHOCTH,
caMopeaju3aluyd B TPYINIE W OpraHu3alud, [HEHHOCTH «APYroro» Kak PaBHONPABHOIO MapTHEpa, (POPMHUPOBAHHE KOMIIETCHIMN aHAINM3a, MPOCKTUPOBAHMS,
OpraHu3alu JeSITeIbHOCTH, pPEe(ICKCHH HW3MEHEHHid, CHOCOOOB B3aMMOBBITOAHOTO COTPYIHHYECTBA, CHOCOOOB pealM3aldi COOCTBEHHOTO JIUEPCKOTO
MOTEHIMANA).

7. ChopMHPOBAHHOCTh HEHHOCTH 3/0POBOTO M 0€30MacHOro oOpas3a JKW3HW; MHTEPUOPU3AIMS NMPABWI HHIUBHAYATHHOTO W KOJUICKTHBHOTO O€30IaCHOTO
ITOBEJICHUS B UPE3BBIYAMHBIX CUTYALUSIX, YTPOXKAIOIIUX )KU3HU U 3J0POBBIO JIFOJIEH, ITPAaBUJI IOBEACHHS HA TPAHCIIOPTE U HA JOPOTaX.

8. Pa3BUTOCTb CTETUYECKOTO CO3HAHUS Y€pe3 OCBOEHHE XYJO0)KECTBEHHOro Hacienus HapoJoB Poccuu um Mupa, TBOPUECKOH NEATEIBHOCTH ICTETUUYECKOTO
xapakrepa (CrocOOHOCTh TOHUMAaTh XY/I0XKECTBEHHbIE ITPOM3BENIECHUS, OTPAXKAIOIIME pa3Hble STHOKYIbTYPHBIE Tpaauluu; C(HOPMHUPOBAHHOCTh OCHOB
XYIO0KECTBEHHOM KyJIbTypbl OOy4aromMXcs KaKk 4acTH MX OOIIed JyXOBHOM KyJIbTypbl, KaKk 0cO0Oro crnocoba Mo3HaHUS >KU3HU U CPEICTBA OPraHU3alluu
OOLIEHMS; 3CTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHWE OKPYKAIOIIEro MHpa; CHOCOOHOCTh K 5SMOIMOHAJIBHO-IIEHHOCTHOMY OCBOEHHUIO MHpa,
CaMOBBIPAKECHHUIO U OPUEHTALMH B XYJ0’KECTBEHHOM U HPaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPHI; YBaXKEHUE K UCTOPUU KYJIbTYphl cBoero OTedecTBa, BBIPaXKEHHON
B TOM YHMCIJI€ B IOHUMAaHUM KPACOTHI YEJIOBEKA; MOTPEOHOCTh B OOIIEHUHU C XYJ0’KECTBEHHBIMH NMPOU3BEACHUIMH, C(OOPMUPOBAHHOCTh AKTUBHOTO OTHOIIEHMS K
TPaJULUAM XYyI0KECTBEHHOU KYJIbTYpPbI KaK CMBICIIOBOI, 3CTETUUECKON 1 IMYHOCTHO-3HAYUMOM LIEHHOCTH).

9. CdopMuUpPOBaHHOCTb OCHOB 3KOJOTMYECKOM KYJIbTYpPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOIO MBIIIJICHHS, HaJIM4YUe OIbITa
HKOJIOTUYECKU OPUEHTHUPOBAHHON pe(IEeKCHBHO-OLIECHOYHOM M MPAKTUYECKOH AEATENbHOCTH B AKU3HEHHBIX CUTYyallUAX (TOTOBHOCTb K MCCIIEOBAaHHUIO IPUPOIBI, K
3aHATHAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K XYAOXXECTBEHHO-ICTETHUECKOMY OTPAKECHUIO NPUPOABI, K 3aHATUAM TYpU3MOM, B TOM YHUCIE DKOTYpHU3MOM, K
OCYIIECTBICHUIO TPUPOIOOXPAHHON IESATEIBHOCTH).

MemanpedmemHsle pe3y1bmamul oceoeHust 00I1

MeranpenmeTHble pe3ynbTaThl, BKIIOYAIOT OCBOCHHBIC OOYJaIONIMMHUCIMEKIPEIMETHBIC MOHATHA M YHUBEpCaJbHbIC y4eOHbIC AEHCTBUS (PETYISITUBHBIE,
NO3HABaTeJIbHbIE,  KOMMYHHKATHUBHBIC).
MexnpeaMeTHbIe TOHATHS
VYcnoBueM (GOpMUPOBAHUS MEKIPEIMETHBIX IMOHATHI, HallpUMEp TaKMX Kak cUCTeMa, (aKT, 3aKOHOMEPHOCTh, ()EHOMEH, aHAJIN3, CHHTE3 SBISIETCSI OBJIAJICHUEC
00y4JaromuMICS OCHOBAMH YUTATEIHCKON KOMIIETCHIIMH, IPUOOPETEHNE HABBIKOB pabOThl ¢ MH(pOPMAIUEH, ydacTue B MPOEKTHOM JEATEIFHOCTH. B O0CHOBHOI
IIKOJIE Ha BCEX IpeaMeTax OyAeT MpoIoibKeHa padoTa o (GopMUPOBAHHIO U PA3BUTHIO OCHOB YHTATENIHCKOH KoMmeTeHmu. O0yJaromumecs OBIaJICIOT YTCHHEM
KaK CpPEJCTBOM OCYIIECTBIICHHS CBOMX JAIbHEHIINX IUIAHOB: MPOJOJDKEHUS 00pa30BaHus M CaMOOOpa30BaHuUsl, OCO3HAHHOTO IUIAHWPOBAHUS CBOETO aKTYaJbHOTO
U TIEPCIIEKTHBHOTO KPYra YTEHHs, B TOM YHCIIE JOCYrOBOTO, TOATOTOBKUA K TPYAOBOW M COLMAIBHON NEATENBHOCTH. Y BBHIIYCKHUKOB OyneT copmupoBaHa
NOTPeOHOCTh B CUCTEMATUYECKOM YTEHHH KaK CPE/ICTBE IMO3HAHUS MUpPA U ce0sl B TOM MHpPE, TapMOHU3AIIMH OTHOLICHHUI YeJoBeKa 1 00IIecTBa, Co3laHuu 00pa3a
«OTpeOHOro OYIYIIEro».

ITpu n3yyeHnn y4eOHBIX MPEIMETOB 00yUaIOIIUECs] YCOBEPIIEHCTBYIOT MPHOOPETEHHBIE HAa IEPBOM YPOBHE HABBIKH PadoThI ¢ MH(pOpMaLMeil 1 MOMOJIHAT UX.
Onu cMoryT paboTaTh ¢ TEKCTaMH, IPe0OPa30BbIBATh U MHTEPIPETUPOBATH COAEPIKAILYIOCS B HUX HH(OPMAIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UpPOBaTh, COINOCTAaBIATh, AHAJIW3UPOBATh, O0OOIIATE W HMHTEPIPETHPOBATh HH(GOPMALMIO, COAEPKAIIYIOCS B TOTOBBIX MH(MOPMAIMOHHBIX
00BEKTaX;



* BBICJIATH TJIaBHYIO M M30BITOYHYIO MH(OPMAILNIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICIEH; MPEACTABIATH MHPOPMAIUIO B
C)KaTOM cioBecHOH (hopme (B BHJIE TUIaHA WU TE3UCOB) M B HATJIATHO-CUMBOJIMUECKOM popme (B Buze TaOmuIl, rpadMuecKux CXeM U TuarpaMmm, KapT MOHATHH —
KOHLIENTYalIbHbIX JUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aM0JHATH U JIOTIOIHSTH TaOJIULIbI, CXEMBI, IUAarPaMMBbI, TEKCTHI.

B xone m3ydeHHs Bcex Y4eOHBIX IMpeIMETOB oOOydaromuecs: NMPHOOPeTYT ONbIT MPOEKTHOH esiTeJILHOCTH Kak 0co0oil (opmbl ydeOHOU paboOTHI,
CHOCOOCTBYIOLIEH BOCIUTAHUIO CAMOCTOSITEIbHOCTH, MHULIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIIEHUIO MOTUBALIUU U 3PPEKTUBHOCTU YUeOHOH JesITEIbHOCTH; B
XO0JIE pealin3alii UCXOIHOTO 3aMbIcia Ha MPAaKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BbIOMpaTh a/IeKBaTHbBIE CTOSIIEH 3a7aue CpeACTBA, IPUHUMATh PEILECHUs, B
TOM YHUCJIE M B CUTyalUsX HeompenenéHHocTH. OHM MOJydyaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJbKHUX BAPUAHTOB PELIEHUH, K MOUCKY
HECTaHJAPTHBIX PEIICHUH, IOUCKY U OCYIIECTBICHUIO HanboJiee MpUeMiIeMOoro perieHusl.

[lepeueHp KIIFOUEBBIX MEKITPEIMETHBIX MOHATHI ONpeenseTcs B X0e pa3padOTKU OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001IEro 00pa3oBaHMs
00pa30BaTeIbHOM OpraHU3allMd B 3aBUCHUMOCTH OT MAaTE€pPHAIbHO-TEXHUYECKOTO OCHAIEHHS, KaJIpOBOr0 MOTEHLHaNa, HCHOJb3YEMbIX METOJO0B pPalbOThl U
00pa3oBaTeIbHBIX TEXHOJIOTHH.

B cootBerctBUM @T'OC OOO BBILAEHSAIOTCS TPU IPYNIBl YHUBEPCAIbHBIX YU€OHBIX IEHCTBUMN: PETYISTUBHBIE, T03HABATEIbHbIE, KOMMYHUKATHBHBIE.
PeryasituBubie YV /I
1. VYmeHmne caMocTOATEJHbHO ONpeAesfATh LeJu 00y4eHUsl, CTABUTH M (PopMyJMpPOBATHL HOBbIe 3aJa4u B yuye0e M NMO3HABATEJIbHON 1eATEJbHOCTH,

pPa3BMBaTh MOTHBBI U HHTEpPeChl CBOEi MO3HABATEIbHOM /1esiTeIbHOCTH.
OOyuaromuiicst CMOXKET:

o aHAJM3UPOBATH CYIICCTBYIOIINE U IJIAHUPOBAThH OyayIre 00pa30BaTeIbHbIC PE3YIIbTATHI;

. UIEHTU(DUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEIEIATH TJIABHYIO POOJIEMY;

o BBIJIBUTATh BEPCUU PEIICHUS MPOOIIEMBI, ()OPMYIMPOBATH TUTIOTE3bI, TPEIBOCXUIIATE KOHEUHBIN pPe3yIbTar;

o CTaBHTb IICJIb JICATEIILHOCTH Ha OCHOBE OTIPE/ICIICHHOM MPOOJIEMBI M CYIIECTBYIOIUX BO3MOXKHOCTEIH;

o dbopmynupoBaTh ydeOHbIC 33/1a4H KaK [Iary JOCTIKEHHS MOCTABJICHHOM LIENN A TEIIbHOCTH;

o 000CHOBBIBATH IIEJICBBIC OPUECHTHPHI U IIPUOPHUTETHI CCHUIKAMHU Ha IIEHHOCTH, YKa3bIBasi 1 000CHOBBIBASI JIOTHYECKYIO TIOCIICIOBATEIIBHOCTD IIaroOB.

2. YMeHHe CaMOCTOSITEJIbHO IJIAHMPOBATH MYTH JOCTHKEHHSI IleJieil, B TOM 4YHcJe ajJbTePHATHBHbIE, 0COZHAHHO BbLIOUpPaATh HamuboJiee dPPeKTUBHBIE
c1oco0bl penieHUs: Y4eOHbIX U MO3HABATEIbHbIX 32/124.
OOy4aromunics CMOXKET:

L4 OIIPCACIIATD HeO6XOI[I/IMBIe HeﬁCTBHe(H) B COOTBCTCTBHMU C y‘Ie6H0ﬁ W MO3HAaBaTeILHOM 3a7aueil ¥ COCTaBIIATh AJIT'OPHUTM HX BBIIIOJITHCHU S

L4 000CHOBEIBATh U OCYHICCTBJIATH BLI60p Hauobojee Sq)q)CKTI/IBHBIX CII0COo00B pEeIICHUA y‘le6HI>IX H I103HAaBAaTCJbHbIX 3a1a4,

L4 OHpeHGHHTL/HaXOI[I/ITB, B TOM YHUCJIC U3 NPCAJIOKCHHBIX BAPUAHTOB, YCIIOBUA JIS BBIIIOJITHCHUSA yqe6H0171 W IIO3HAaBaTeILHON 3aJa4u,

L4 BBICTpAUBATh KU3HCHHBIC IIJIaHBI HA KPATKOCPOYHOC 6yzlymee (38.5IBJ'IHTB HCJICBBIC OPUCHTUPBI, CTABUTH aICKBATHLIC UM 3aJla4U U IIpeAJiaraTb ﬂeﬁCTBHﬂ,

YKa3bIBag U 000CHOBEIBaAs JIOTUYCCKYHO ITOCJICA0BATCIIBHOCTD I_HaFOB);
BLI6I/IpaTB U3 MMPCIUIOKCHHBIX BAPUAHTOB U CAMOCTOATCIIbHO UCKATh CpeI[CTBa/peCprBI AJIsL pCIICHU A 3aI[a‘lI/I/ILOCTI/I)I(eHI/IH SN,
L4 COCTaBJIATH IIJIaH PCIICHUA HpO6JIeMBI (BBIHOJ'IHCHI/ISI IMPOCKTA, ITPOBCACHUA I/ICCJ'ICI[OBaHI/IH);



. OTIpeNeNATh MOTEHIMAIbHbIEC 3aTPYAHEHUS NP pelIeHNH y4eOHOM 1 TT03HABATEILHON 3a1a4l U HAXOUTh CPEJICTBA I UX YCTPaHEHHUS,
o OIIUCHIBATL CBOU OIIBIT, O(bOpMJ'ISISI €ro I nepcaaun Apyrum JroasiaM B BUAC TCXHOJIOTUHN PCIICHUS IMMPAKTUYCCKUX 3a/1a4 OIIPCACIICHHOI'O KJIaccCa,
. IJIAHUPOBATh M KOPPEKTHUPOBATH CBOIO MHAUBUAYaTbHYIO 00Pa30BaATEIBbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHTHL CBOM JIEHCTBHS C IVIAHUPYEMBIMH pe3yJbTATAMH, OCYIIECTBJISITH KOHTPOJb CBO€il JesiTeJIbHOCTH B Ipolecce JOCTHKEHUs
pe3yJabTaTa, oNpeae/siTh CoCoObI AeCTBUII B paMKaxX NpeIJI0sKeHHBIX YCJIOBHi M TPeOOBaHUIi, KOPPEKTHPOBATH CBOM JICICTBUSI B COOTBETCTBHH C
U3MeEHSIOIIEHCsl CUTYyaIei.

OOy4JaroImuics CMOXKET:

o OTPEENATh COBMECTHO C I€Jar0oroM U CBEPCTHUKAMU KPUTEPUU TUIAHUPYEMBIX PE3YyIbTaTOB U KPUTEPUU OLIEHKH CBOEH y4eOHOU esATeNbHOCTH;

J CHUCTEMAaTHU3UPOBATh (B TOM UKCJIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUH INIAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH JIEATEIIbHOCTH;

J 0oTOMpaTh UHCTPYMEHTHI I OLIEHUBAHUS CBOEH JIEATEIbHOCTH, OCYLECTBISATH CAMOKOHTPOJIb CBOEH JESITELHOCTH B paMKaxX MPEUIOKEHHBIX YCIOBHM
1 TpeOOBaHMii;

J OILICHUBATh CBOIO JESITEILHOCTb, ApPT'yMEHTUPYS IPUUUHBI JOCTHKEHUS UM OTCYTCTBUS IIAHUPYEMOT'O Pe3yiibTara;

J HaXOJUTh JIOCTATOYHbIE CPEACTBA JUISI BHIIIOJIHEHUS] YUeOHBIX AEHCTBUM B U3MEHSIIOIIENCS CUTYalluu W/WIK MPU OTCYTCTBUHU IJIAHUPYEMOTO Pe3yiIbTaTa;
o paboTtas 1Mo CcBOeMy IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYILYIO J€ATEJIbHOCTh Ha OCHOBE aHalM3a HW3MEHEHUN CHUTyalluu Ui MOJIy4yeHHS
3aIJIaHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ynbTara;

o YCTAQHABJIMBATh CBS3b MEXJy IIOJYYEHHBIMH XapaKTEpPUCTUKAMHU MPOJYKTa M XapaKTEpPUCTHKaMH IIpoliecca JesATEIbHOCTH U IO 3aBEpLICHUU

NEeSITeNIbHOCTH MpeAarath M3MEHEHNE XapaKTepUCTUK Mpoliecca s MOJydeHHs! YITYUIIEHHBIX XapaKTePUCTUK MPOIYKTa;
CBEPSTH CBOU JACUCTBUSI C LENbIO U, TPU HEOOXOIUMOCTH, UCTIPABIISATH OUTUOKH CAMOCTOSTENBHO.
4. YMeHHe OLIeHHBATh NMPABUJIbHOCTH BbINOJHEHUs Y4eOHOI 3a1a4u, COOCTBEHHbIE BO3MOKHOCTH €€ pelleHusl.
OOyuaromuiicst CMOXKET:
OTIPEENATh KPUTEPUHU MPABUIBHOCTU (KOPPEKTHOCTH ) BBINOJIHEHUS YYeOHOU 3a1a4u;
aHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIET0 MHCTPYMEHTApUS Ul BHIIOJHEHUS Y4eOHO 3a1a4u;
CBOOOJHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLEHKHM M CaMOOLIEHKH, MCXOJS U3 IEJIM M UMEIOIIUXCS CPENICTB, pa3iinyas pe3yabTaT U CIOCOObI
JICUCTBHI;
OIICHUBATh MPOIYKT CBOECH JIEATEIHLHOCTHU O 3aJaHHBIM U/UJIH CAMOCTOSITENIHO OMIPEICIIEHHBIM KPUTEPUSIM B COOTBETCTBUH C IIEINIBIO JIEATEILHOCTH;
000CHOBBIBATh IOCTHKUMOCTD 1IETTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEUTHUX PECYPCOB;
(buKCcHpOBaTh U aHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
5. BuaneHue ocHOBaMH CAMOKOHTPOJIsl, CAMOOLIEHKHU, IPUHSATHS PelIeHHii U 0CylIecTBJIeHUs 0CO3HAHHOI0 BHIOOPA B y4eOHOM M MO3HABATEIbHOM.
OOy4Jaromunics CMOXKET:
. HaOmOJaTh W aHaJM3UPOBATh COOCTBEHHYIO YUEOHYI0O M TO3HABATENbHYIO MAESITEIbHOCTh M JAEATEIBHOCTb APYrUX OOy4alomIMxcs B Mpollecce
B3aMMOITPOBEPKH;
COOTHOCHTH pPealibHbIC U TUIAHUPYEMbIE PE3yAbTaThl MHIANBUAYAIEHON 00pa30BaTeIbHON AEITEILHOCTH U JIeJaTh BHIBOIbI;
MIPUHUMATD PEIlIeHne B y4eOHOM CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;



CaMOCTOATCIIbHO OIMPCACIIATHL HPUYHUHBI CBOCTO YCII€Xa UJIM HCYCIICXAa U HAXOAUTH CIIOCOOBI BbIXOJa U3 CUTYyallUHU HCYCIICXA,

. PETPOCIIEKTUBHO OMPEEIATh, KaKue ACUCTBUS MO PEIICHUI0 y4eOHOW 3aJa4yd WM MapaMeTphl 3TUX NCHCTBUN MPHUBENTH K MOJYYCHHIO MMEIOIIETOCs
MIPOJIyKTa Y4eOHOU e TeNbHOCTH;
. JI€MOHCTPUPOBATH TPHEMBI PETYISLUU MCUXO(PHU3UOIOTHUECKIX/ SMOLUMOHAIBHBIX COCTOSIHMN Uil JOCTMKEHUS d(PQeKTa YCIoKOeHHs (yCTpaHEHUS

OMOIMOHAIBHON HAMPSKEHHOCTH), APQdeKTa BOCCTAHOBICHHUS (OCIAOJNCHUS TPOSBICHWA yToMieHHs), 3(dekra axkTuBu3anuu (IMOBBIMICHUS
MICUX0(U3UOJIOTUIECCKON PEAKTHBHOCTH ).
ITo3naBartenbublie YY /I
YMeHHe onpeesifAiTh MOHATHS, CO31aBATH 0000IeHUsI, YCTAHABIMBATh AHAJIOTHH, KJIACCHPUIIMPOBATH, CAMOCTOSITEIbHO BHIOUPATH OCHOBAHUS U
KpUTEpUH Ui KJIACCH(PUKALNMKN, YCTAHABJIUBATH NPUYHHHO-CIEICTBEHHbIE CBfI3H, CTPOUTH JIOTHYECKOE PACCYy:KIeHUHEe, YMO3aKJIIYeHHe
(MHIYKTUBHOE, 1eTYKTHBHOE, 0 AHAJOTUH) U 1eJ1aTh BHIBOJABI.
OO0yuaromuiicst CMOXKET:
oA0MPATh CJI0BA, COMOAUYNHEHHBIC KITFOUYCBOMY CIIOBY, OTPEICIISIONINE €r0 MPU3HAKN H CBOMCTBA;
BBICTPANBATh JIOTHUECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA M COIOTMMHCHHBIX EMY CIIOB;
BBIJICIIATE OOIIHMIA MPU3HAK JBYX HIIM HECKOJBKHX MIPEIMETOB HITH SBJICHUNA U OOBSICHATH HX CXOJICTBO;
OOBEMHSTH MPEIMETHI U SBJICHUS B TPYIIIBI ITO ONPEICIICHHBIM TIPU3HAKaM, CPAaBHUBATH, KJIIACCH(UITUPOBATE U 00001IaTh (GaKTHI U SBICHHS,
BBIJICIISTH SIBJICHUE U3 OOIIEro psifa Apyrux sSBJICHUN;
o OTIpENIENATh 0OCTOSATENBCTBA, KOTOPBIC MPEIIISCTBOBAIIM BOSHUKHOBEHHIO CBSI3H MEXKIY SIBJICHUSIMH, U3 3TUX 0OCTOSITEIBCTB BBIICIATH OTPEICI IIOIHIE,
CTIIOCOOHBIE OBITh MPUYHHOM JTAHHOTO SIBIICHUS, BBISIBIISATH IIPUYMHBI U CJICICTBUS SIBICHUI,
CTPOMTH PACCY)KIEHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM U OT YACTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOHTH PACCY)KJICHHE HA OCHOBE CPaBHEHHS ITPEIMETOB U SIBIICHHIA, BBIJCIISIS TIPU 3TOM OOIIHEe PU3HAKHY;
U3JIaraTh MOJIy4eHHYIO HH(pOPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PeIIacMOH 3a/1a4H;
CaMOCTOSITEIIEHO YKa3bIBaTh Ha WH(GOPMAIIHIO, HYKIAIOIIYIOCS B TIPOBEPKE, MpeiaraTh U MPUMEHSTh CIIOCO0 MPOBEPKHU TIOCTOBEPHOCTH HH(DOpMAITHH;
BepOaIM30BaTh SMOIMOHATILHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

L4 OOBACHATH SABJICHUSA, IIPOLECCHhI, CBA3M M OTHOLICHMSA, BBIABIISICEMBIE B XOJ€ IMO3HABaTEIILHON U HCCHGHOB&TCHBCKOI;'I JCATCIIBHOCTH (HpI/IBOI[I/ITB
00BsACHEHHE C N3MEHEHUEM (1)OpMBI IMpCACTABJICHHA, O6’LHCH5{TB, ACTATIU3UPYs NI O606H.[3$I; OOBACHATH C 3aJJaHHOM TOYKH 3peHI/I$I);

L4 BBIABJIATL U HA3bIBATh IIPHUYHHBI CO6LITI/I$[, SABJICHHUAA, B TOM 4YHCJIC BO3MOXXHBIC /Hanboee BCPOATHLIC IIPUYHMHBI, BO3BMOHBIC ITOCICACTBUA 3a,I[aHHOI7I
MIPpHUYNHBI, CAMOCTOATCIIBHO OCYIICCTBIIAA HpI/I‘lI/IHHO'CHeI[CTBeHH]EJﬁ aHaJInu3,

L4 ACJIaTb BbIBOJ Ha OCHOBC KPHUTHUYCCKOI'O aHaJIM3a PA3HbIX TOYCK 3PCHUA, IMOATBCPIKAATH BBIBOI coOCTBEeHHOI aPFYMeHTaHHCﬁ ninm CaMOCTOATCIIBHO

MOJIYYCHHBIMH JaHHBIMH.
YMeHne co31aBaTh, IPUMEHSITh H MPe0OPa30BbIBATH 3HAKH M CHMBOJIBI, MO/IeJIN ¥ CXeMbI JIJIsl pellleHnsl Y4eOHBbIX H M03HABATEIbHBIX 3a/1a4.
OOy4Jaromunics CMOXKET:

0003HaYaTh CHMBOJIOM U 3HAKOM TPEJAMET W/HUJIH SIBJICHHE;

OTIPENIENIATh JIOTUYCCKHUE CBA3M MEKIY MPEAMETAMH H/WJIH SIBJICHUSIMH, 0003HAYATh TAHHBIC JIOTHYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;



co3/1aBaTh a0OCTPAKTHBIN MU pealbHbIN 00pa3 mpeaMeTa 1/iiiu sIBICHUS;
CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCJIIOBHI 33aJla4M U/WUJH CIIOCO0a €€ PEIICHUS;
o cOo3/1aBaTh BepOAIbHbIC, BEUICCTBCHHbIC M HMH(OPMAIMOHHBIC MOJEIM C BBIJICICHUEM CYHNICCTBCHHBIX XapaKTEPHCTHK OOBEKTa Ui OINpPEICICHUS
croco0a perieHus 3a71a4i B COOTBETCTBHH C CUTYAIIUEH;
peoOpa3oBBIBATh MOJICIH C LENBIO BBISBICHHSI OOIIMX 3aKOHOB, ONPEICISIONINX JAHHYIO MPEIMETHYIO 00JIacTh;

. MEPEBOJIUTh CIOXHYIO 10 COCTaBy (MHOTOACIEKTHYIO) WH(OPMANHMIO U3 rpapudeckoro wiu (HopMaaTu30BaHHOTO (CHMBOJBHHOTO) IMPEACTABICHUS B
TEKCTOBOE, U HA00OpOT;
. CTPOUTH CXEMY, aJITOPUTM JAEUCTBUS, UCIIPABIISATh WIM BOCCTAHABIMBATh HEU3BECTHBII paHee alfTOPUTM Ha OCHOBE MMEIOUIErocs 3HaHUs 00 00beKTe, K

KOTOPOMY NPUMCHACTCA aJITOPUTM;
CTPOHUTH A0KA3aTCJIIbLCTBO: IPAMOC, KOCBEHHOC, OT IPOTUBHOIO;

J aHAJIM3UPOBATh/peQIIeKCHPOBaTh OMBIT Pa3padOTKU U peanu3aluu y4eOHOTO MPOEKTa, UCCIEeNOBaHUS (TEOPETUYECKOr0, SMIIMPUUYECKOr0) Ha OCHOBE
MIPEIOKEHHON TPOOIEMHON CUTYAIIMH, TIOCTABICHHON 1IN W/WIIH 3aJJaHHBIX KPUTEPHUEB OIICHKH MPOIYyKTa/pe3yibTaTa.
8. CMbIc/10BO€E UTeHHeE.

OO0yuaromuiicst CMOXKET:
HaXOJUTh B TeKcTe TpeOyeMyro HH(OpMaIIHIO (B COOTBETCTBUU C LIETSMHU CBOEH JESITEIbHOCTH);
OpPUEHTHPOBATHCS B COJCPIKAHUM TEKCTA, TOHUMATh IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYpUPOBATh TEKCT;
YCTaHaBJIMBATh B3aUMOCBSI3b OMKUCAHHBIX B TEKCTE COOBITHIL, SBIICHUH, TPOLIECCOB;
PE3IOMHUPOBATh IJIaBHYIO UICIO TEKCTA;
J peoOpa3oBbIBATh TEKCT, «IIEPEBOJAS» €r0 B JIPYTYI0 MOJAIbHOCTh, HHTEPIPETUPOBATH TEKCT (XYIO>KECTBEHHBIM M HEXYJO’KECTBEHHBIH — y4eOHBIH,
HAyYHO-TIONMYJISIPHBIN, HHGOPMAI[HOHHBIH, TeKcT non-fiction);
KPUTHUYECKH OLIEHUBATH COJiepKaHue U (popmy TeKcTa.
9. ®opmupoBaHue U pa3BUTHE IKOJOTHYECKOI0 MbILILJIEHHS], yMeHHe IPUMEHATDH €ro B M03HABATEJIbHOI, KOMMYHMKATHBHOI, COLMAILHOI NPAKTUKE H
npodeccuoHaIbHOIi opueHTANNU. OOYyUJAIOIIHICS CMOXKET:
OTIPEIEeIIATh CBOE OTHOLICHHE K MPUPOIHOM Cpeie;
aHAJIM3UPOBATH BIMSIHUE YKOJIOTUYECKUX (DAKTOPOB Ha Cpely OOUTaHUS KUBBIX OPTaHU3MOB;
MIPOBOJUTH IPUYUHHBIN U BEPOATHOCTHBIN aHAIN3 YKOJIOTMYECKUX CUTYALIUN;
MIPOTHO3UPOBATH U3MEHEHHS CUTYAIlMH MPU CMEHE JeHCTBHS 0HOTO (hakTopa Ha AeicTBHE APYroro Gpakropa;
PacpoOCTPaHATh HKOJOTUYECKUE 3HAHUS M YIaCTBOBAThH B MPAKTHUECKUX JIENIaX IO 3allUTE OKPYKAIOLIEH Cpebl;
BBIpaXkaTh CBOE OTHOLIEHHE K IPUPO/IE Yepe3 PUCYHKHU, COUNHEHHS, MOJIENH, TPOEKTHbIE paOOTHI.
10. Pa3BuTue MOTHBALIMU K OBJAJICHUIO KYJIbTYpO aKTUBHOTO UCIOJIb30BAHUS CIIOBAPEH U APYTUX MOUCKOBBIX cucTeM. O0ydaronuiicss CMOXKeT:
o OTpeNieNATh He0OX0IMMbIE KITI0UEBbI€ TOMCKOBBIE CJIOBA U 3aIPOCHI;
o OCYIIECTBISATh B3aUMOJICHCTBUE C NIEKTPOHHBIMHU MOMCKOBBIMU CHCTEMaMH, CIOBapSIMU;



J (bopMHUpPOBATH MHOKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOUHUKOB JUII OOBEKTHBHU3AIMU PE3YIbTAaTOB MOUCKA;
COOTHOCHTbH IOJIy4YEHHBIE PE3YIbTAThI IOMCKA CO CBOEH JEATENBHOCTHIO.

KommyHukatuBubie YY /|

11. Ymenne opranu3oBbIBaTh y4eOHOe COTPYJIHHYECTBO U COBMECTHYIO [eSITeILHOCTh € y4YHTeJeM M CBePCTHHKAMM; padoTaTh MHAMBUAYAJbHO U B
rpynme: HaxXoAuUTh o0Ilee pelleHHe W pa3pellaTb KOH(IMUKTBI HAa OCHOBE COIJIACOBAHMS MO3MUMI W Yy4yeTa HHTepecoB; ()OPMYJHMPOBATH,
apryMeHTHPOBATh M OTCTAaMBaTh CBOE MHEHHUe.

OOy4JaroImuics CMOXKET:

—  ONpEAeNsaTh BO3MOXKHBIE POJIM B COBMECTHOM /1€ TEIbHOCTH;

—  UIpaTh OINpPENEICHHYIO POJb B COBMECTHOM NI TEILHOCTH;

— TOPUHHUMATH NO3ULMIO COOECeHUKA, MOHUMAsl MO3ULUIO JPYroro, pa3inyarh B €ro peuu: MHEHHE (TOUKY 3pPEHHUs), JOKa3aTeIbCTBO (apryMEHTHI), (DaKThl;
TUIOTE3bI, aKCHOMBI, TEOPUH;

—  ONpEeNsaTh CBOM JIEHCTBUS U IEHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIN WJIM MPEMATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIUN;

—  CTpOUTH MO3UTHBHBIE OTHOILIEHUS B Mpoliecce yueOHOU U M03HABATEIbHON e TebHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTanBaTh CBOIO TOYKY 3pEHHUS, B JUCKYCCHH yYMETh BBIJBUIaTh KOHTPApPIyMEHTHI, Nepedpa3upoBaTh CBOIO MBICIIb
(BaileHue MEXaHN3MOM SKBUBAJICHTHBIX 3aMEH);

—  KPUTHYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IIPU3HABATh OIINOOYHOCTb CBOETO MHEHHUS (€CIM OHO TAKOBO) U KOPPEKTU POBATh €r0;

— IpemiaraTh aJbTEPHATUBHOE PELICHNE B KOH(IMKTHON CUTYallUH;

—  BBLICIATH OOLIYIO TOUKY 3pEHHS B JUCKYCCHU;

—  JIOTOBapUBaThCs O MpaBUIIaX M BOIIPOCAX JUlsl 0OCYKIEHUS B COOTBETCTBUM € MIOCTABJICHHOH Nepe]] IPyMIoi 3a1a4ei;

—  OpraHu30BbIBaTh y4eOHOE B3aHMMOAEHCTBHE B IpynIe (ONpeAessITh 00LIHe LeNH, PacIpeAessaTh POJH, J0r0BapUBATHCS APYT C IPYTOM U T. 11.);

—  YCTpaHsTh B paMKax JUajlora pa3pblBbl B KOMMYHHUKAI[MH, 00YCIOBJICHHbIC HETOHUMAaHUEM/HEIIPUATHEM CO CTOPOHBI coOeceqHHKa 3a1a4M, (GOpMbI UIIH
CoJiepKaHUs AUAJIora.

12. YMeHHe 0CO3HAHHO HCHOJIB30BATH peYeBbie CPEACTBA B COOTBETCTBMH C 3ajayell KOMMYHHUKALMH [JIsl BBIPA)KeHHsl CBOMX YYBCTB, MbICJIEH H
NMOTPeOHOCTEeH NI TUIAHMPOBAHUA W PEryJsiluU CBoOeil 1esiTeJIbHOCTH; BjajieHHe YCTHOH W NMUCbMEHHOW peYblo, MOHOJIOTHYECKOl KOHTEKCTHOM
peyblo.

OOyuaromuncs: CMOXeT:

e  ONpeaesATh 33Jjayy KOMMYHHUKAIIMM U B COOTBETCTBHM C HEW OTOMpaTh peueBble CPECTBA;

0TOMpaTh U UCIOJIb30BaTh pEeUEBbIE CPEJCTBA B IPOIlECCe KOMMYHUKALIMYU C JPYTUMHM JIFOABMU (IMAJIOT B Iape, B MaJIOH Ipymme u T. 1.);

IIPEJCTABIATh B YCTHOM MIIM MUCbMEHHON (hopMe pa3BepHYTHIN IJIaH COOCTBEHHO 1S TENbHOCTH;

coOJIr0JaTh HOPMBI MYOJIMYHOM peun, perjaaMeHT B MOHOJIOTE U TUCKYCCHM B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1aueid;

BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHUE (CYXK/IEHUE) U 3alpalllMBaTh MHEHUE NMapTHEPA B paMKax JIUaora;

IPUHUMATh pPeleHHE B XO/I€ AUAJI0Ta U COTIIACOBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh MMCbMEHHBIE «KJIWIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIOJIb30BAaHMEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;



®  ICIOJB30BaTh BepOATBHEIC CPEICTBA (CPEACTBA JIOTUYECKOU CBSI3U) JUTSI BBIJICIICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILJICHHS;
®  UCHOJH30BaTh HEBEPOAIHHBIC CPENICTBA UM HATJISIHBIE MAaTepHAIIbl, IOrOTOBJICHHBIE/OTOOPAHHBIE IO PyKOBOACTBOM YUHTEJIS;
o AcJ1aTh OHCHO‘IHI)IfI BbIBOJ O JOCTHMIKCHHUH LECJIM KOMMYHUKAIIUHA HCIIOCPCACTBCHHO IMOCJIC 3aBCPUICHUA KOMMYHUKATUBHOTO KOHTAKTa U 000CHOBBLIBATE.
13. ®opmMupoBaHHe U Pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH UCIO0JIL30BAHUS HHPOPMALHMOHHO-KOMMYHHKAIMOHHBIX TexHodorui (najgee — UKT).
OOyJaromuics CMOXKET:
¢ [ICJICHAIIPAaBJICHHO UCKATh U UCIIOJIb30BaTh I/IH(bOpMaIII/IOHHI)IC PECYpPChI, H€O6XOI[I/IMI>IC I pCIICHUA y‘-Ie6HI)IX " MPAKTUYCCKUX 3aJia4d € IMOMOIIbIO
cpeactB UKT;
o BBI6I/IpaTI), CTPOUTH MW HCHOJB30BATH AACKBATHYIO I/IH(bOpMaIII/IOHHYIO MOJCIIb OJid TMepeaadynu CBOUX MBICIIE cpeactBaMu CCTCCTBCHHEBIX U
(1)OpMaJ'[BHBIX SA3BIKOB B COOTBETCTBUU C YCJIOBUAMU KOMMYHUKAIIUU,
® BBIJACIIATH I/IH(l)OpMaIII/IOHHI)II\ﬁ ACIICKT 3aJia4yu, OIICpHUPOBATh JaHHBIMH, UCIIOJIB30BAaThL MOJIC/Ib PCUHICHUA 3a1a4u,
® HCIIOJIB30BATh KOMIIBIOTCPHBIC TCXHOJOTHUHN (BK.]'IIOLIaﬂ BBI60p AACKBATHBIX 3aJa4€ HHCTPYMCHTAJIbHBIX IIPOIrpaMMHO-alIapaTHblX CpPCIACTB U
CepBI/ICOB) JJI PCIICHUA I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHUKAaITUOHHBIX y'-Ie6HBIX 3aaa4, B TOM 4YHMCJIC. BBIYUCICHUC, HAITMCAHUEC ITTHMCEM, CO‘-H/IHGHI/II\/'I, JOKJIaa0B,
pedeparos, cozmanne Mpe3eHTaN 1 1Ip.;
® JCIOJb30BaTh HHPOPMAIHMIO C YUETOM 3TUYECKUX U IIPABOBBIX HOPM;
e co3laBaTb HMHGOPMAIMOHHBIE PECYpChl Pa3HOTO THUIMA M UL Pa3HbIX ayaUTOpuil, coOmroAaTh WHGOPMAIMOHHYKO THUTHEHY M IIpaBHIia
nH(pOpPMAITMOHHOW 0€30MMaCHOCTH.
JIMYHOCTHDBIE H MCETAINIPECAMETHBLIC PE3VJIbTATbhI OCBOCHUSA V‘IeﬁHOFO InpeamMeTa.
[Tporpamma nmo3BoJSET JOOMBATHCS CIEAYIOIIUX PE3YIHTATOB OCBOCHUS 00pa30BaTEIBHOM MPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUS:
JUYHOCIHbLE:
1) OTBETCTBEHHOT'O OTHOIICHHUS K YYCHUIO, TOTOBHOCTH U CIHOCOOHOCTH OOYYArOUIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE MOTHBAIIUH K
0OYyYCHHIO M TTO3HAHUIO; (HOPMHUPOBAHUS KOMMYHUKATHBHON KOMITIETCHTHOCTH B OOILICHUU M COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U MIIAIIUMH B
00pa3oBaTeIbHOM, y4eOHO-HCCIeI0BATEIHCKOM TBOPYECKOHN U JPYrUX BUAAX JIESITEIbHOCTH;

2) yMEHHs SCHO, TOYHO, TPaMOTHO H3JlaraTh CBOM MBICIH B YCTHOW M NMHUCHMEHHOH pEYd, MOHMUMATh CMBICI MOCTABJICHHOW 3a/au, BHICTPAUBATh
apryMeHTalUI0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPDI;

3) KPUTHYHOCTHU MBINUICHU, YMCHUA PACIIO3HABATD JIOTHYCCKHU HCKOPPCKTHBIC BBICKA3bIBAHUSA, OTIIMYATL 'HIIOTE3Y OT cbaKTa;
4) Kp€aTHUBHOCTHU MBIIIJICHUA, MTHUIUATHUBbI, HAXOAYUBOCTHU, AKTUBHOCTHU IIPH PCUHICHUN apI/I(1)MeTI/I‘I€CKI/IX 3aJa4,
5) YMCHHA KOHTPOJUPOBATH ITPOLECC U PE3YJIbTAT yqe6H0171 MaTeMaTHYECKOH ACATCIIBbHOCTH,

6) q)OpMI/IpOBaHI/Iﬂ CIIOCOOHOCTH K OMOIHNOHAJIIbHOMY BOCHIPUATHUIO MATEMATUYICCKUX 06’beKTOB, 3ajJa4, peH.IeHPIfI, paCCY)KHGHHﬁ;
Memanpedmemnbte:

1) CITOCOOHOCTH CaMOCTOSITEIHHO IJIAaHUPOBATH aJIbTCPHATUBHBIC ITYTH JOCTUKCHUA ueneﬁ, OCO3HaHHO BLI6I/IpaTB HamnOoJIee 3(1)(1)CKTI/IBHBIG CITOCOOBI
peHICHUA y‘Ie6HBIX 1 MIO3HABATCJIIbHBIX 3aJa4;

2) yMEHUS OCYIIECTBISTH KOHTPOJIb 10 00pa3ily U BHOCHTh HEOOXOIMMbIE KOPPEKTUBHI;
3) coCcOOHOCTH aJIeKBaTHO OIICHMBATH NPABHIBHOCTh WM OIMMOOYHOCTH BBITIOJHEHHS y4eOHOH 3a/1auu, ee OOBEKTHBHYIO TPYJHOCTh W COOCTBEHHBIE



BO3MOKHOCTH €€ PCILICHU,

4) yMeHUsl yCTaHABIMBAThH IIPUYUHHO-CIICICTBEHHBIC CBSI3H; CTPOUTH JIOTHYECKUE PACCYKIICHHUS, YMO3AKITIOUCHUS (MHIyKTHBHBIC, ISTyKTUBHBIC U 1O
aHAJIOTMH) U BBIBOJIbBL;

5) yMmeHus co3maBaTh, IPUMEHSITH U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA, MOJICIIA M CXEMBI IS PEIICHUS YUeOHBIX M MMO3HABATEIbHBIX
3az1ay;

6) pa3BUTHS CITIOCOOHOCTH OPraHU30BBIBATH YUCOHOE COTPYAHUYCCTBO U COBMECTHYIO JACSITEIBHOCTD C YUMTEIEM U CBEPCTHUKAMU: OTIPEICIIATH 1ICJIH,
pactpenensats GYHKIUU U POJIM YYaCTHUKOB, B3aUMOJICHCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI pa0OThI; YMEHHS padOTaTh B TPYIIE: HAXOAUTH 00Iee

pelieHre u pa3penarb KOH(INKTE Ha OCHOBE COIIACOBAHUS MO3UIIMM U yUeTa HHTEPECOB; CIyIIATh MapTHEpa; GOpMYyIUPOBATh, ApTyMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE;

7) hbopmupoBaHus yueOHON 1 OOIIETONB30BATEIBCKON KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BAHUS HH(POPMAIIMOH HO-KOMMYHHKAIMOHHBIX TexHomoruii (MK T-
KOMIIETEHTHOCTH );

8) nmepBOHAYAIBLHOTO TIPEACTABICHUsS 00 HICSIX M O METOIaX MAaTEMAaTHKH Kak 00 YHHBEPCATLHOM SI3BIKE HAYKH M TEXHHUKH;

9) pa3BUTHS CLIOCOOHOCTH BHCTh MAaTEMATHIECKYIO 3a/1a4y B IPYTUX TUCIHUILIHHAX,

B OKPYXKAaIOIEH KU3HHU;

10) ymeHHsI HAXOIUTh B PA3IMYHBIX HCTOYHHKAX MHPOPMAIIHNIO, HEOOXOAUMYIO JIJISl PEIICHUS MaTeMaTHIECKUX MPOOJIEM, B TIPEICTABIATh €¢ B MOHSATHOM
(dhopme; TpUHUMATh PEIICHNUE B YCIOBUSIX HETIOJTHOW U M30BITOYHON, TOUHOHM M BEPOSTHOCTHOM MH(GOPMAIIHH;

11) yMeHHs IOHUMATh U KCIIOJIh30BaTh MATEMATHYECKUE CPEACTBA HATISAHOCTH (PUCYHKH, YEPTEXKHU, CXEMbI M 1P.) IS WJUTIOCTPALMH, HHTEPIIPETallUH,

apryMeHTaluu;

12) ymeHUsI BBIIBUTATh THITOTE3bI TIPU PEIICHUU YYEOHBIX 3a/1a4 U IOHUMaHHsI HEOOXO0AMMOCTH X TIPOBEPKH;

13) moHMMaHHS CYITHOCTH aITOPUTMUYCCKUX TPEAMUCAHNA U YMEHHS JICHCTBOBATh B COOTBETCTBUH C MPE/JIOKCHHBIM aJITOPUTMOM;

14) yMeHHs CaMOCTOSITEIEHO CTaBUTh IISJTH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI JIJIsl PELICHUS Y4EOHBIX MATEMATHIECKUX MPOOIIEM;

15) crmocoOHOCTH TIAHMPOBATH U OCYIIECTBIISIT ACATEIbHOCTD, HAPABICHHYIO Ha PEIICHHE 3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa;

npeomemmbole:

1) ymeHus paboTaTh ¢ MaTeMaTHUYECKMM TEKCTOM (CTPYKTYpPHPOBaHHE, M3BJICUCHHE HEOOXOJUMON HH(POPMAIMU), TOYHO U I'PAMOTHO BBIpAKATh CBOU
MBIC/IA B YCTHOW M NMHUCHMEHHOM peyH, MPUMEHSS MaTeMaTHYeCKYl0 TEPMHHOJIOTHIO U CHUMBOJIHKY, MCIOJIb30BaTh Pa3jIUYHbIC SI3bIKK MaTEeMaTHKU
(crmoBecHBIN, CUMBOJIMYECKH, rpaduueckuil), pa3BUTHs CIOCOOHOCTH 0OOCHOBBIBATH CYKJCHHS, IPOBOIUTH KIacCU(DUKAIINIO;

2) BrajieHuss 0A30BbIM TOHSITHHHBIM anmapaToM: UMETh MPEACTABICHUE O YHUCIE, JPOoOH, MPOIEHTaX, 00 OCHOBHBIX '€OMETPHUYECKHX O00BEKTaxX (TOYKa,
npsiMasi, JJoMaHasi, Yroj, MHOTOYTOJIbHUK, MHOTOTPAaHHUK, KPYT, OKPYXHOCTb, I1ap, cdepa u mp.), popMUpOBaHUS MPEACTABICHUN O CTATUCT MUECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U PA3IUYHBIX CII0OCO0aX UX U3YUYCHHUS,

3) yMeHUs BBITIONHATh apu(PMETHIECKHE MPeoOpa30BaHus PAllMOHANBHBIX BBIPAKCHHUH, TPUMEHSTh MX IS PEIICHHUs Y4eOHBIX MaTeMaTHYeCKUuX 3a1ad U
3a]1a4, BOSHUKAIOIINX B CMEKHBIX y4eOHBIX MTpeIMeTax;

4) yMeHHUs MOJIb30BaThCS U3YYCHHBIMH MAaTEMAaTHICCKUMU (hOPMYJIaMH;

5) 3HaHHUS OCHOBHBIX CIIOCOOOB MPE/ICTABICHUS U aHAIN3a CTATUCTHYCCKUX JaHHBIX;



6) ymeHHs pemiaTh 3a7add ¢ MOMOIIbIO Mepedopa BCeX BO3MOXHBIX BapUAHTOB; YMEHHUsS MPUMEHSITH M3y4YCHHBIC MOHSATHS, PE3YJIbTaThl U METOJbI MPHU
pelIeHUN 3a/1a4 U3 Pa3IN4HbIX pa3/IesioB MIPEAMETA, B TOM YHUCIIE 3a7a4, HE CBOSIINXCS K HEMOCPEACTBEHHOMY MPUMEHEHHUIO U3BECTHBIX aIrOP UTMOB.
BrinyckHuUK Hay4yuTcs B 7-9 kiaccax (1J151 MCNO0Jb30BAHUSA B OBCEIHEBHOM KIU3HM U 00ecneyeHusi BO3MOKHOCTH YCIIEITHOT0 NMPOA0IKEeHU S
o0pa3oBaHusi Ha 0a30BOM yYpOBHe)
DJIeMEeHThI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTUKH
e OnepupoBaTh Ha 6A30BOM YPOBHE' MOHATHSAMH: MHOKECTBO, 2IEMEHT MHOKECTBA, OIMHOKECTBO, IPHHAIEKHOCTH;
® 33/1aBaTh MHOXKECTBA MIEPEUUCIICHUEM UX JIEMEHTOB;
® HaxXOJUTh MepeceyeHue, 00beTMHEHNE, TIOJIMHOKECTBO B IPOCTEUIITUX CUTYAITUSX;
® OIEpUPOBATH Ha 0A30BOM YPOBHE MOHATUSIMU: OTIPEICIICHUE, aKCHOMa, TEOPEMA, JI0KAa3aTEIhCTBO;
® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP>KHEHUSI CBOMX BBICKA3bIBAHUH.
B noBceaHeBHOI :KU3HM U IPU U3YYEHUH APYTUX NPeIMETOB:
® JCIOJIb30BaTh Tpaprueckoe MpeACTaBICHNE MHOXKECTB JIJIsl OTIMCAHUs PEAIbHBIX MPOIIECCOB M SIBJICHUH, MPU PEIICHUH 3a7a9 IPYrUX YIeOHBIX TPEIMETOB.
Yucaa
e OmnepupoBarh Ha 0a30BOM YpPOBHE TMOHSATHUSMH: HATypaJbHOE YHCIO, IEJ0€ YHCIIO, OOBIKHOBEHHAs ApoOb, NeCATUYHAs JpoOb, CMEMIaHHas JpoOb,
paloHaIbHOE YHCII0, apU(PMETHUECKUN KBaIPATHBIN KOPEHb;
KCIMOJIb30BAaTh CBOMCTBA YHMCEN U MIPaBUjia JEHCTBUH MTPU BBITIOJHEHUH BBIYUCIICHUN;
KCIMOJIb30BATh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUHN BEIYUCICHUN U PEIICHUH HECIIOKHBIX 3a/1a4;
BBIMNOJIHATH OKPYTJICHUE PAIIMOHATBHBIX YHCENI B COOTBETCTBUH C ITPaBUJIAMU;
OLICHUBATh 3HAYEHHE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1EJI0r0 Y1CIa;
pacro3HaBaTh pallMOHAIbHbIE U UPPALIMOHAIBHBIC YHCIIA;
® CpaBHMBATH YUCIIA.
B noBcerHeBHOM KU3HU U NIPU U3yYE€HUM JIPYIrUX NMPeIMeTOB:
® OIICHUBATH PE3YJbTAThl BEIYUCICHUM MIPU PEIICHUN MPAKTUYECKUX 3a]1a4;
® BBINOJIHATH CPABHEHUE YUCET B PEATIbHBIX CUTYAIIUSX;
® COCTaBJISTh YHCJIOBBIE BHIPAKEHUS MIPH PEIICHUU MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 APYrUX yUeOHbBIX MPEAMETOB.
ToxknecTBeHHbIE PeOOPA30BAHUSA
¢ BrInoyHATE HECHI0XKHbIE TPEO0Opa30BaHUs 7S BEIYMCICHUS 3HAUCHUN YUCIIOBBIX BBIPAYKEHUI, COJEpKAIIUX CTETIEHU ¢ HAaTypalIbHBIM IMOKa3aTeseM,
CTEIEHHM C LETbIM OTPUIIATEIbLHBIM MTOKA3aTEIIEM;
® BBHITIOJIHATH HECIIOKHBIE MPEOOPa30BaHUS LIEIBIX BHIPAKEHUN: PACKPBIBATh CKOOKH, TPUBOJUTH MMOOOHBIE ClIaraeMbl€;

13neckb M panee — pacno3HaBaTb KOHKPETHbIE NPUMEPBI OBLLIMX NOHATWIA MO XapaKTePHbIM NPU3HAKaM, BbINMOJIHATb AeMCTBUA B COOTBETCTBMM C ONpeaeneHMem 1 NpocTelluMMm CBOMCTBaMM
NOHATUI, KOHKPETU3NPOBATL MPUMEPAMM 0BLLME NOHATUA.



® J1CMOJB30BaTh (POPMYIIBI COKPAIICHHOTO YMHOXEHHUs (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH, PA3HOCTh KBAJpPaTOB) Ui YHNPOIICHUS BBIYUCICHHUNA
3HA4YCHUM BBIPAKEHU;
® BBINOJIHATH HECIOXKHBIE TPe0Opa3oBaHus APOOHO-IIMHEHHBIX BRIPAKEHUH U BEIPAKEHUH ¢ KBaJPAaTHBIMHU KOPHSIMHU.
B noBceaHEeBHOM KU3HU U IIPH U3YyYEHHUH APYTUX NPeIMETOB:

IMOHUMATBb CMBICJI 3allMCHU YHCJIa B CTAHAAPTHOM BU/IEC;
OIICpHUpOBaTh HA 0a3oBOM YPOBHC IOHATHEM «CTaHAAPTHAA 3alIUCh YUCIIa).

YPaBHeHI/IH N HEPABCHCTBA

OnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSIMU: PAaBEHCTBO, YHUCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPEHb YPAaBHEHHUS, PEILIEHUE YPAaBHEHMSI, YUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA,

MIPOBEPSTH CIPABEAINBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

penaTh JIMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAIINECS K JIMHEHHBIM;

peniaTb CUCTEMBI HECIIOKHBIX JTMHENHBIX YPABHEHUM, HEPABEHCTB;

MIPOBEPSATH, SIBJISIETCS JIU IJaHHOE YKCIIO pelIeHHEM ypaBHEHUS (HEpaBEHCTBA);

peliaTh KBajpaTHble ypaBHEHUs M0 GopMylie KOpHEN KBaJIpaTHOTO ypaBHEHUS;

n300paxxaTh pelIeHNns] HEPaBEHCTB U X CUCTEM Ha YUCIIOBOM MPsAMOil.

B noBcegHeBHOI KU3HM U NPH U3YYEeHUH APYTUX NMPeIMETOB:

D yHKUNHA

COCTaBIISATh U pelIaTh JUHEHHbIE YpaBHEHUSI IPU PELICHUH 3a/1a4, BOSHUKAIOIINX B APYrUX YUeOHBIX MpeaMeTax.

HaxonuTh 3HaueHne QyHKINU 1O 3aJJaHHOMY 3HAYCHHIO apryMEHTa;

HAXOJIUTh 3HAUCHHUE apTyMEHTa 0 3aJJaHHOMY 3HAUYCHHUIO (YHKIINU B HECTIOKHBIX CUTYAIIUAX;

OTIPENIENATH TIOJI0KECHHUE TOUKH T10 €€ KOOPMHATaM, KOOPAWHATHI TOUKH T0 €€ MMOJIOKEHUIO Ha KOOPIMHATHOM IIIOCKOCTH;

1o rpauKy HaXOJAUTh 00JIACTh OTIPEICIICHUS, MHOXKECTBO 3HAYCHUH, HYJIH (PYHKIIUH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pPACTaHUS U
yObIBaHMS, HANOOJIbIIIEE M HAUMEHBIIIEE 3HaUeHUs (D YHKIINH;

CTpPOUTH rpaduK JUHEHHON (QYHKITUH,

MIPOBEPATS, SIBJISICTCS JIU TaHHBIH rpaduk rpadukoM 3aqaHHON QYHKIMK (JIMHEHHOM, KBaJpaTHYHOM, 0OpaTHON MPOMOPIIUOHAIBHOCTH);

OTIPENENATh MPUOIMKEHHBIC 3HAUCHHUS KOOPIMHAT TOYKH IePeCceYCHUs TpaguKoB (DyHKIIUN;

OIIEpPUPOBATH Ha 0a30BOM YPOBHE MOHATUSMU: TTOCIEA0BATEILHOCTD, apU(PMETHIECKAs TIPOTPECCHs], FTEOMETPUIECKast IPOTPECCHs;

pelaTh 3a/1a4i Ha MPOTPECCHH, B KOTOPBIX OTBET MOYKET OBITh TMOJIYYeH HEMOCPEACTBEHHBIM MOICYETOM 03 pUMEHEHUsT (hopMyt.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX NPEIMETOB:

HCIIOJIb30BATh Fpa(i)I/IKI/I PCAIBHBIX ITPOIECCOB U 3aBUCUMOCTEM JJIs OIIPCACIICHUA UX CBOMCTB (HaI/I6OJ'ILI_HI/IC W HAUMCHBIINC 3HAYCHHSA, IPOMCIKYT KN
BO3pacCTaHUuAd U Y6BIB8.HI/I}I, 00JIaCTH TTOJIOKHUTEIIbHBIX U OTPUIATCIIBHBIX 3Ha4YCeHUM U T.H.);
HCII0JIb30BaTh CBOMCTBA JIMHEHMHOM (I)YHKI_II/II/I nce rpa(bm( IIpU pCHICHUU 3aJia4 U3 JPYIrux yLIe6HI>IX npeaAMCTOB.



CraTtucTuka u TEOpUA BEPOHTHOCTeﬁ

NmeTp npecTaBieHne O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4aliHOrO cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
pelarh npocTeiine KOMOMHATOPHBIE 3a/1a4l METOJ0M IPSIMOTO M OPTaHU30BaHHOTO 1epedopa;

MPEJCTaBIATh JaHHbBIE B BUJE TAOJHII, AUarpamMmm, rpaduKoB;

YUTaTh HHPOPMAIIIO, TPEICTABICHHYIO B BI/IE TAOJIHUIIBI, IUArpaMMBbl, rpaduka;

ONPEJEINATh OCHOBHBIE CTATUCTHUECKNE XapaKTEPUCTUKK YHUCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUILINX CITydasiX;

MMETh MPEJCTABIEHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSIX.

B noBceHEeBHOM KI3HHU U IPH H3YYCHUH APYI'UX NMPEAMETOB:

OIICHMBATh KOJMUYECTBO BO3MOXHBIX BAPUAHTOB METOI0M Mepedopa;

MMETh IPEJCTABIEHNE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;

CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, MIOJYYEHHBIE B IPOLIECCE PEIICHUS IPUKIIAIHON 3a/1a4M, U3YUYEHHUsI PEaJIbHOTO SBJICHHU S,
OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SBJICHUI B HECJIOKHBIX CUTYaAIUAX.

TexcToBbIC 32124H

Pemrate Hecmo)kHBIE CIOKETHBIE 33]]a4H Pa3HBIX TUIIOB Ha BCe apu(METHUECKUE JICHCTBHS;

CTPOUTH MOJIEJIb YCIOBHS 3a/1auM (B BUJE TaOIUIIbI, CXeMbl, pUCYHKA WJIM YpaBHEHHUS), B KOTOPOW JaHbl 3HAUEHUS IBYX U3 TPEX B3aMMOCBSI3 aHHBIX
BEJIMYMH, C I[EJIbIO MOUCKA PELICHHS 3a1a4u;

OCYILIECTBIISITH CIIOCO0 MOKCKA PElIeHHs 3a/1a4H, B KOTOPOM PacCyKI€HUE CTPOUTCS OT YCIOBHS K TpEOOBAHUIO WK OT TPeOOBAHHUSA K YCIOBHUIO;
COCTaBJIATH IUIaH PELICHUS 3a1a4U;

BBIJICIISATE ATAIbI PEIICHUS 3a/1a4H;

MHTEPIPETUPOBATH BBIYUCIUTEIbHBIC PE3YJIbTATHI B 3aJ[aue, UCCIEA0BATh NOJYyYEeHHOE PEIlIeHUE 3aa4u;

3HATh pa3jMyue CKOpOCTel 00BbeKTa B CTOAYEH BOJIE, MPOTUB TEUCHHS U MO0 TEUYCHHUIO PEKH;

peliaTh 3a/1a4i Ha HaX0K/IEHHWE YaCTH YKcia U YKcia 10 ero 4acTu;

peuarh 3a7aud pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HAa JBU)KEHHE), CBA3BIBAIOIINX TPU BEJIUYUHBI, BBIACIATH 3T BEIUYMHBI U OTHOLICHUS
MeXIy HUMH;

HAXOJHTh MPOIIEHT OT YKCIIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHIKEHUE WIIH TPOLEHTHOE MOBBIIICHUE BEJTMYHHBI;

pelIaTh HEeCI0XKHbIE JTIOTHUECKUE 3a]a4l METOJIOM PacCyXICHUH.

B noBcegHeBHOI KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

BbIABUT'aTh TUIIOTE3bI O BO3MOKHBIX IIPEACIBbHBIX 3HAUYCHUAX HCKOMBIX B 3a1a4€ BCIINYUH (,Z[eJ'IaTL HpI/IKI/II[Ky).

I'eomerpuuyeckue purypbl

OmnepupoBaTh Ha 0a30BOM YpOBHE HMOHATHIMH F'€OMETPHUUECKUX PUTYD;
U3BJIEKaTh MH(OPMAIIMIO O TEOMETPUUYECKUX (PUTypax, MPe/ICTABICHHYIO Ha YepTeKax B SBHOM BHJIE;



® TIPUMEHSATH JJIs PEIICHUS 3a7a4 TeOMETPUUIECKUE (PaKThI, €CITH YCIOBUS UX MPUMECHEHHUS 3aJIaHbI B SIBHOH (hopMme;
e pemiarh 33J1a4M Ha HAXO0XKJACHUE TEOMETPHUSCKUX BEIMYHMH 10 00pa3IaM Uiu aJlTOPUTMAM.
B noBceaHeBHOI KU3HM U TPH U3YyYeHUU APYTUX NPeIMETOB:
® JCIOJB30BaTh CBOWCTBA T'€OMETPHYCCKHUX (UTYp JUIsI PEIICHUS THIIOBBIX 3a/1ad, BO3HHUKAIOIIMX B CHUTYAI[USX TOBCCJIHEBHOW JKU3HH, 3a/1a4
MPAKTUYECKOTO COJICPIKAHUSI.
OTHOmEeHNs
e OmnepupoBarh Ha 0a30BOM YpOBHE TOHSATHSMHU: PAaBEHCTBO (UTYp, paBHBIC (UTYpPHI, PABEHCTBO TPEYrOJBHUKOB, MApaUICIBHOCTh MPSIMBIX,
MEePIEHUKYIISIPHOCTD MPSMBIX, YTIIbI MEXTY MPSIMBIMH, IEPIICHIUKYIISIP, HAKIOHHAS, TTPOCKITUS.
B noBceaHeBHOI :KU3HU U TPU U3YYEHUU APYTUX PEeIMETOB:
® UCIIOJIH30BATh OTHOIIEHUS JIsl PEeIIEHUS MMPOCTEHIIINX 3a/1a4, BOZHUKAIOIIUX B PEAIbHOM KU3HU.
HN3mepeHus u BbIYMCIEHUSA
e BrIMOIHATE U3MEPEHUE JUTHH, PACCTOSHUHN, BEJIMYMH YIII0B, C IOMOIIHI0 HHCTPYMEHTOB JIJIsl U3MEPEHUM JIJTUH U YTJIOB;
® TIPUMEHATH POPMYJIBI IEPUMETPA, TUIOIIAAN U 00BEMA, TIIOMIAIU MOBEPXHOCTH OTACIBPHBIX MHOTOTPAHHUKOB TPH BBIYHUCIICHUSX, KOT/1a BCE JAaHHBIC
MMEIOTCS B YCIIOBUH,
e TmpuMeHATh Teopemy l[ludaropa, 6a30BbIe TPUTOHOMETPHUECKHUE COOTHOIIEHUS ISl BBIYMCICHUS JUTMH, PACCTOSIHHM, TUIOIIAJACH B MPOCTEUITNX
CITyJasix.
B noBcegHeBHOM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:
® BBIUUCIATH PACCTOSHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYalMAX, IUIOMIATM B MPOCTEUIINX CIIydasX, MPUMEHATh (OpMysbl B MPOCTEHIIMX
CUTYaIUsIX B OBCEAHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus
e 1300paxarb TUNIOBBIE TUIOCKKE (UTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C MOMOIILI0 HHCTPYMEHTOB.
B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMeTOB:
®  BBINOJHATH MPOCTEUIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHOM KU3HU.
I'eomeTpuyeckne npeodpazoBaHus
e Ctpouts Gurypy, CHMMETPHUYHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.
B noBcegHeBHO KU3HHU ¥ NIPH U3Yy4YeHUH APYTUX NMPeIMETOB:
® pacno3HaBaTh JABIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
® pacro3HaBaTh CUMMETPUYHBIE GUTYPHI B OKPYXKAIOIIEM MUDE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH
e OmnepupoBath Ha 6a30BOM YPOBHE MOHSATHUSIMHU BEKTOP, CyMMa BEKTOPOB, TPOM3BEICHNE BEKTOPA HA YUCIIO, KOOPAUHATHI HA MJIOCKOCTH;
e OmnpeAensTh NPUOIKEHHO KOOPIMHATHI TOYKHU O €€ H300pakeHNI0 Ha KOOPAMHATHOM MIOCKOCTH.
B noBceHeBHOI KU3HM U TP M3YyYEeHHUU JAPYTUX IPeAMETOB:
® UCIIOJB30BATh BEKTOPHI JJIsl PEIICHHS IPOCTENIINX 3a/1a4 Ha ONPEIeJICHUE CKOPOCTH OTHOCUTENIBHOTO JIBMKEHUSI.



Hcropus MmaTeMaTHKHU
e OnuceBaTh OTJENbHBIE BBIJAIOLINECS PE3YJIbTAThl, IOJyYEHHBIE B XO/I€ Pa3BUTHSI MATEMaTUKU KaK HAyKH;
® 3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH;
e [IOHMMATh POJIb MAaTEMATHUKH B pa3BUTUH Poccun.
Metoabl MAaTEMATHKH
e BriOupars moaxoAAIui H3ydeHHBIH METOT JJIsl pEIICHUH N3YYSHHBIX THIIOB MAaTEeMaTHIECKUX 3aj1ay;
e [IpuBOoaUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAKOUIEN AEHMCTBUTEILHOCTH U IIPOU3BEICHUIX UCKYCCTBA.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUThCS B 7-9 Kiaccax 115 odecrnevyeHnsi BO3MOKHOCTH YCIENIHOro Mpo/ioJizkeHus1 00pa3oBaHusi Ha 6a30BOM U
yriy0JéHHOM yPOBHAX
JJIeMEHThI TEOPUH MHOKECTB U MATeMATHYEeCKOH JJOTMKH
e Onepuposamv?® nousmusmu: onpeoenenue, meopema, AKCUOMA, MHONCECMEO0, XAPAKMEPUCIIUKU MHONCECMEd, ITeMEHm MHONICeCmea, nycmoe,
KOHeuHoe U DeCKOHeUHOe MHOHCECTNBO, NOOMHONCECMBO, NPUHAONIEHCHOCb, BKIIOUEHUE, PABEHCIMEO MHOMCECE,
®  U300padcamv MHOMCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO Kpy2os Jinepa;
®  onpeoensimv NPUHAONEHCHOCIb INEMEHMA MHOHCECMBY, 00EOUHEHUIO U NepeceydeHUI0 MHOMCECms;
®  300a6amMb MHONCECMEO C NOMOWBIO NEPEHUUCTEHUs. DTIEMEHMO8, CLO8ECHO20 ONUCAHUS,
® Onepuposamb NOHAMUAMU: 8bICKA3LIBAHUE, UCIUHHOCTL U TOHCHOCMb BbICKA3bIBAHUS, OMPUYAHUE 8bICKA3LIBAHUL, ONEpayull HAoO 8blCKA3bIBAHUAMU.
U, UL, He, YCIOBHbIE BLICKAZbIBANUA (UMNIUKAYULL),
®  Ccmpoumbv 8bICKA3bIBAHUS, OMPUYAHUSA 8bICKAZLIBAHUII.
B noBceHeBHOI KU3HU M IPH M3YYEHUH APYTUX MPeIMeTOB:
®  Ccmpoums YenoyKu yMOo3aKIOYeHUll Had OCHO8e UCNONb308AHUS NPABUIL TOCUKU,
®  UCNONB308AMb MHOMCECMBA, ONEPAYUU C MHOICECMBAMU, UX 2paduyecKkoe npedcmasgieHue 0 ONUCAHUS PEeANbHbIX NPOYeCco8 U A61eHU.
Yuciaa
o Onepuposams NOHAMUAMU: MHOMCECMBO HAMYPAIbHBIX UYUCEN, MHONCECBO YENblX YUCEN, MHONCECME0 DPAYUOHAIbHBIX YUCE], UPPAYUOHATbHOE
YUCNO0, KBAOPAMHBIU KOPEHb, MHONCECMBO OelCBUMENbHbIX YUCET, 2e0MempUudecKas UHMepnpemayus HAmypaibHulX, YeavlX, DPAYUOHANbHBIX,
OelicmeumenbHuIX 4ucei;
NOHUMAMb U OOBACHAMS CMICA NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCA,
BLINOTIHAMb BLIYUCIEHUSA, 8 MOM HYUCTe C UCNONIb308AHUEM NPUEMOE PAYUOHAILHBIX BbIYUCTEHULL
BbINONIHAMb OKPY2TIeHUe PAYUOHAIBHBIX YUCel C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATbHBLE YUCTA,
npeocmasiimes payuoHaIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou

2 3I[CCB 1 JaJIe€ — 3HATh ONPEACICHUE ITOHATUSA, YMETD IMOSICHATH €TI0 CMBICII, YMETh NCIIOJIB30BATh IIOHATHUE U €TI0 CBOMCTBA TIpA IPOBEACHNN paccymz(eﬁnﬁ, JO0Ka3aTCIbCTB, PCIICHUN 3a1a4.



®  Ynopsa0oyusams YuUCIa, 3aNUCAHHBLE 8 8UOe 0ObIKHOBEHHOU U 0ecIMUYHOU OpodU;
o naxooums HO/ u HOK uucen u ucnoiv308amo ux npu peutenuu 3a0ay.
B noBceqHeBHOM KU3HM U MPH U3YYEHUH APYTUX MPEIMETOB:
®  NpUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTICHUL NPU PeuleHUY NPAKMUYeCKUx 3a0a4 U peueruy 3a0ad Opyaux y4eOHvix npeomemos;
®  GLINOIHAMb CPABHEHUE PEe3YIbMAMO8 GbIYUCIEHUL NPU PelleHUY NPAKMUYEeCKUX 3a0ay, 8 MOM Yucie NPUOIUHCEHHBIX BbIYUCTIEHULL,
®  COCMABNAMb U OYEHUBAMb YUCTOBbIE BbIPANCEHUS NPU PEUleHUU NPAKMUYECKUX 3A0ay U 3a0ay U3 Opyeux y4eOHvlx npeomemos;
®  3anuUCKIBAMb U OKPYIAMb YUCT0BbLE 3HAYEHUS PeAIbHbIX BEIUYUH C UCHOIb308AHUEM PA3HBIX CUCTEM USMEPEHUSL.
ToxnecTBeHHbIE IPe0OPaA30BaAHUSA
o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amesnemM, CIeneHu ¢ YeablM OMpuyamenbHulM noKazamenem,
®  GLINOIHAMb NPEOOPA3Z0BANHUS YENbIX BbIPANCEHULL: 0elcmBUs ¢ 0OHOUIeHaMU (ClodCeHue, 8blYUMaHue, YMHONMCeHUe), 0elicmeusi ¢ MHO2OYLIeHAMU
(cnodcenue, gbluumanue, yMHONMCeHUe),
®  GLINONHAMb PA3IONCEHUEe MHOLOYNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008: BbIHECEeHUe 3a CKOOKY, pYNRUPOBKA, UCHONb308aHUe GOopMYI
COKPAWEHHO20 YMHONCEHUSL,
®  BblOENAMb KBAOPAM CYMMbL U PAZHOCIU OOHOUJICHOB8,
®  PACKIA0bIBAMb HA MHONMCUMENU K8AOPAMHBILL  MPEXUTIEH,
®  GLINONHAMb NPEOOPAZOBAHUSL BbIPANCEHUL, COOEPIHCAUWUX CIENEHU C YEeTbIMU OMPUYAMETbHbIMU NOKA3AMENAMU, Nepexooums om 3anuci 8 uoe
CMeneHu ¢ Yeavlm OmpuyamenibHblM NoKazamenem K 3anucu 8 sue opoou,
® BLINONHAMb  NPeodpa30sanuss OPOOHO-PAYUOHANLHBIX BbIPANCEHULL: COKpaujeHue Opoobell, npusedeHue aneeopaudeckux opodei K obwemy
SHAMEHAMEeNt0, CILONCEHUe, YMHOMCEHUe, OeleHue anreedbpauyeckux oOpobetl, 6036edeHue aleedpaudeckol Opoou 6 HAMYPAIbHYIO U Yeayio
OMPUYAMENbHYIO CMENeHb,
®  GBINONIHAMb NPEoOPA308AHUS BBIPANCEHUT, COOEPHCAUUX KBAOPAMHbIE KOPHU,
®  GbIOCSMb KEAOPAM CYMMbL UIU PA3HOCMU O8YYIEHA 8 8bIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbIE KOPHUL,
®  GLINOIHAMb NPEoOPA308AHUS BLIPANCEHUL, COOEPACAUUX MOOYTb.
B noBceqHeBHO¥ )KM3HU ¥ TPU U3YYE€HHUH IPYTUX MPEAMETOB:
®  GLINOIHAMb NPeoOPA308aAHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 6 CMAHOAPMHOM 6U0E;
®  GLINONIHAMb NPEoOPA308AHUS ANCEOPAUYECKUX BbIPANCEHUT NPU PEUeHUU 3a0ay OPYeUX Y4eOHbIX NpeomMenos.
YpaBHeHNs 1 HEPABEHCTBA
o  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPAGEHCMBO, KOPEHb VPAGHEHUs, peuleHue HePAGeHCmed, pPABHOCUNIbHbIe YPAGHEeHUs, 001acmy
onpeoeneHus ypasHenus (HepaseHcmed, Cucmemvl YPAGHEeHUU U HEPABEHCB),
®  pewams JUHelHble YPAGHEHUS U YPAGHEHUs, CBOOUMbLE K TUHEUHBIM C NOMOWbIO MONCOCCMBEHHBIX NPE0OPA3068aAHUIL,
®  pewams K8aOpamuvle YPAGHEHUs U YPAGHEHUS, CB0OUMbLE K KBAOPAMHBIM C HOMOWbIO MONCOECHMEEHHBIX NPEOOPA308AHUIL,
® pewams OpoOHO-TUHELIHbIE YPAGHEHUSL,



pewiams npocmetiuiue uppayuoHaibtble ypashenus euoa | f (x)=a, \/ f(x)= \/ g(x);

peutams ypasnenus 6uda X" =a;

peuiams YpasHeHUss CNOCOOOM PA3NOHCEHUS HA MHOMCUMENU U 3aMEHbl NePEeMEHHOU;
UCNONb308AMb MEMOO UHMEPBALO8 OISl peUleHUs YeblX U OPOOHO-PAYUOHANbHBIX HEPABEHCNE,
peuiams JuHelnble YPasHeHUs U HepaseHCmed ¢ napamempamu,

peuiams HeCl10J4CHble K8AOPamHble YPAGHEHUs. C NapaMempoM;

peuiams HeC104CHbLe CUCEMbl TUHEUHbIX YPAGHEHUU C NapamMempamu;

peulams HeCl104CHbLe YPAGHEHUS 8 YENblX YUCTIAX.

B noBceHEeBHOM KI3HHU U IPpH H3YYCHUHU APYI'UX NMPEAMETOB:

D yHKUNHA

COCMABIAMsb U peulams JUHeliHble U K8aopamuvle YPAGHeHUs, YPAGHEHUs, K HUM C800AWUECs, CUCIEeMbl TUHEUHbIX YPABHEeHUll, HepageHcms npu
peueHuu 3a0a4 Opy2ux y4eOHvlX npeoMemos;

BbINOIHAMb OYEHKY NPABOON000OUS Pe3YIbmamos, NoIy4aemvlx Npu peulenuy TUHeUHbIX U K8AOPAMHbIX YPAGHEHUU U CUCTIeM JTUHEUHbIX YPAGHEeHU 1l
U HepagseHCcma Npu peueHuU 3a0a4 Opy2ux y4eOHvIX NpeomMemos,

8bIOUpPAMb COOMBEMCMBYIOWUE YPABHEHUS, HEePABEHCMEA ULU UX CUCIeMbl O COCMABLEHUs MAMEMAmuyeckol Mooenu 3a0aHHOU peanbHOl
cumyayuu uiy NPUKIAoOHou 3a0avul,

yMemb UHMepnpemuposams NOLYYEHHbIL NPU PEUeHUU YPABHEHUs, HePABEHCMEd Wl CUCeMbl Pe3Vibmam 8 KOHMeKcme 3a0aHHOU pPeanibHOl
cumyayuu uiy NPUKIAOHoU 3a0ayu.

Onepuposams nousmusamu: QYHKYUOHANbHASL 3A8UCUMOCTND, (VHKYUSL, 2pagur (yHKyuu, cnocobvl 3a0anus (QYHKYUU, apeyMeHm u 3HaueHue
@yHKyuu, 0bracmv onpedeieHus: U MHONMCECMBO 3HAYEHUU QYHKYUU, HYAU QYHKYUU, NPOMENUCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (DYHKYUU,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

.. . . . k
CMpoumv epaguxu TUHetHo, K8aOpamudHou QyHKYull, 00pamuol nPponopYUOHAILHOCMU, QYHKYuU suda: Y = a+ b’ y=x,y=%x, y= x|
Ha npumepe KeaopamuuHou QYHKyuu, ucnoiv3osams npeobpazosanus epaguka @yukyuu Y=f(X) onsn nocmpoenus epagurkos Gynxyuil
y=af (kx+b)+c;
coCmasnsims ypasHeHuss NPAMOU No 3a0aAHHbIM YCILOBUAM. NPOX00Auell yepe3 08e MOYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPoXooaujell yepe3 OaHHYI0
MOYKY U NAPALIeNbHOU OAHHOU NPAMOU,
ucciedosams QyHKYUro no eé epapuxy;
HAaxXo0ums MHONCECmM80 3HAUEHUL, HYU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU (YHKYUU,
onepuposams NOHAMUAMU: NOCIE008AMENTbHOCHb, apUpMemuieckas npocpeccus, 2e0MempudecKas npoepeccusl,;
peulams 3a0a4u Ha apuBMemuyecKyro U 2e0MempuiecKyio npocpeccur.



B noBceqHeBHOM KM3HHA U IPpHA H3YYCHUH NPYI'UX NMPEeaAMETOB:

UNTIOCIPUPOBAM C NOMOWBIO 2PAPUKA PEalbHYI0 3a8UCUMOCTb WU NPOYECC NO UX XAPAKMEPUCUKAM,
UCNONIBL308AMb CEOLICMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU PeuleHUU 3a0ay U3 Opyux y4eOHblx npeomemos.

TekcToBBIE 3aa49H

Pewamo npocmole U CJ0JHCHbLE 3a0a4u PA3HbBIX MUnoe, a makxace 3a0a4u NOBLIUEHHOU mpyc)Hocmu,'
ucnoivbzoeams pasnsvle KpamiKue 3anucu Kak MOOenU MeKCmo8 CLONCHBIX 3a0aY 0I5 nocmpoeHusl NOUCKOBOLL CXeMbl u peuteHus 3(10(1'{,'

® pasiuuames Mooeib MeKCma U Mooeib peuleHus 3a0ayu, KOHCMPYUpos8ams K 0OHOU MOOeNU PpeuleHUs HeCI0HCHOU 3a0adu pasHvle MoOelu mexKcma

3a0aqu;

3HAMb U NPUMEHAMb 00a Cnocoba NOUCKa peulenus 3a0a4 (om mpebo8anus K YCi08uio U 0m yCiosus K mpebo8anuio),
MOOenUpo8ams paccyHcoenus npu NOUCKe peulenus 3a0ay ¢ NOMOubI0 2pagh-cxemol,

8b10€IAMb IMANbL PEULEHUsL 3A0aAYU U COOEPHCAHUE KAHCO020 IMAnd;

yMemb 8blOUPAMb ONMUMALLHBIU MEMOO PeueHUs 3a0a4u U 0CO3HABAMb 8bLOOP Memood, PACCMAMPUBAMb PA3TUYHbLE MEeMObl, HAXOOUMb PA3HbIe
PpeueHust 3a0adu, eciu 03MONCHO,

AHATU3UPOBAMb 3aMPYOHEHUSI NPU PEUEHUU 3A0aY,

BbINOIHAMb PA3TUYHbIE NPE0OPA308AHUSL NPEOTONCEHHOU 3A0ayU, KOHCMPYUPOBAMb HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opamHubie;
UHMEPNPEMUPOBAMb BbLIUUCTUMENbHBLE PE3YIbMAmbl 8 3adaue, UCC1e008ams NOLYYEHHOE PeuleHUe 3a0ayu;

AHATU3UPOBAMb BCEBOMOJCHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUsT 08YX 00BEeKMOo8 U U3MEHeHUue UX XAPAKMePUCMUK Npu COBMECHHOM
0BUdICEHUU (CKOPOCMb, 8peMsl, pAcCmosiHue) Npu peuleHuu 3a0ay Ha O8udceHue 08yxX 00beKMOo8 KAK 8 0OHOM, MAaK U 8 NPOMUBONONONCHbIX
HanpasieHusIx;

UCCe008aMb 8CEBO3MOIICHBLE CUMYAYUU NPU PeUleHUU 3a0ay HA 0BUNCEHUE N0 PeKe, PACCMAMPUBANb PA3HblE CUCHEMbl OmMcyYéma,

pewams pazHooopasHvle 3a0adu «Ha Yacmuy,

pewams u 060CHOBbIBAMb CBOE peuleHUe 3a0ay (8blOensimb MAMeMAmu4ecKyro 0CHOBY) HA HAXOJCOeHUe YACU YUCIA U YUCIA NO €20 YACmu HA
OCHOB8€ KOHKPEMHO20 CMbICAA OpOOU;

0CO3HABAMb U OOBACHAMb UOECHMUYHOCTb 3A0AY PA3HBLIX MUNOB, CEA3bIBAIOWUX MPU GEIUHUHbL (HA pabomy, HA NOKYNKU, HA 08UJICEHUE).8bLOeAM b
MU BEUUUHBL U OMHOULEHUSL MENCOY HUMU, NPUMEHAMb UX NPU PEUEHUU 3a0ad, KOHCMPYUPOB8Amb COOCMEEHHbIE 3A0ay YKA3AHHBIX MUNO08;
811a0emb OCHOBHbIMU MEMOOAMU PeULeHUsl 3A0aY HA CMeCU, CNIABbl, KOHYESHMPAayuu,

pewams 3a0auu Ha NPOYEHMbl, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNOAb3YS PA3HbIE CHOCOObL;

pewams 1o2udecKkue 3a0ayu pasHblMu CROCOOAMU, 8 MOM HUce, ¢ 08yMsl OOKAMU U ¢ mpemst OIOKAMU OAHHBIX C NOMOWbIO MabIuY;

pewams 3a0ayu no KOMOUHAMOPUKe U Meopul 6ePOSIMHOCMEN HA OCHO8E UCNOIb308AHUS U3YUEHHBIX MEMO008 U 0OO0CHOBbIBAMb PeUleHUEe,

Peuams HeCl0HCHbIE 3a0ayu N0 MAMEMAMUYECKOU CMAamucmuxe;

061a0emb OCHOBHLIMU MeMOOAMU peuleHus CIOHCeMHbIX 3a0ay. apugmemuyecKull, anceopauyeckuli, nepebop 6apuanmos, ceomempuyecKull,
epaguyuecKkutl, NPUMEHAMb UX 8 HOBLIX NO CPAGHEHUIO C U3YUEHHbIMU CUMYAYUSX.



B noBceqHeBHOM KM3HHA U IPpHA U3YYCHHUU APYIrUX NPEAMETOB:

8bl0€IAMb NpU peuleHuu 3a0ay Xapakmepucmuku paccmMampusaemol 6 3aoaye Cumyayuu, OmiudHble Om peanlbHulX (me, Oom KOMOpbiX
abcmpazuposanucy), KOHCMpYupo8ams HO8ble CUMYayu ¢ y4émom dmux Xapakmepucmuk, 8 YacmHOCMY, NpU peuleHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMbl86ams NJIOMHOCMb eUecmed;

peuwiamsb U KOHCMPYUpO8amsv 3a0a4u HA OCHOBE DACCMOMPEHUS PealbHblX CUMYayull, 8 KOMOPbLIX He MmpeOyemcsi mOuHbllU GblYUCTUMENbHbIU
pe3yiemam,

peuiams 3a0a4u Ha OBUNCEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCEMbl OmMCcYemd.

CraTtucTuka u Teopus BepOﬂTHOCTeﬁ

Onepuposameb NOHAMUAMU: CMONOYAMble U KPY2o8ble Oudazpammbvl, mabauybl OAHHBIX, CpeOHee apughmemuyeckoe, MeOUaHda, Haubolvuiee U
Haumenbulee 3HAYe s 8blI00PKU, PAZMAxX blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIOHEeHUe, CAYYAUHAS USMEHYUBOCMb,

u3BIEeKaAmMsb UHGOpMAYUIo, NPeOCmMasieHHyo 6 mabauyax, Ha OUaspammax, epapuxax;

cocmaeisames mabauysl, CMpoOUms OUACPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

onepuposamv NOHAMUAMU. (AKMOPUAT YUCILA, NEPECMAHOBKU U couemanust, mpeyeonvHuk Ilackans,

NPUMEHSIMb NPABUILO NPOU3BEOEHUSI NPU PeUeHUU KOMOUHAMOPHLIX 3a0al,

onepuposamv NOHAMUAMU. CAYYAUHLIL ONbIM, CAVYAUHLIL 8bI00p, UCHbIMAHUE, dJleMeHmapHoe CIyYyanHoe cobvimue (UcxX00), Kiaccuyeckoe
onpeoeneHue 8epoSMHOCIU CIVYAUH020 CODbIMUS, Onepayul Hao CIy4YAUHbIMU COOLIMUIMU,

npeocmasisimes UHGOPMaAyUio ¢ NOMOWbIO Kpyeog Jiliepa;

pewams 3a0a4u Ha GbIYUCTEHUE 8EPOSIMHOCIU C NOOCYEMOM KOIUYeCmEd 8apUAHNO8 C NOMOWbI0 KOMOUHAMOPUKLU.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

u38neKamov, UHMePnpPemuposams 1 npeobpasosvieams UHGopmayuio, nNpeoCmasieHHyl0 8 mabauyax, Ha OUazpammax, 2pagurax, ompancarouiyro
C80UCMBA U XapPAaKMepUCmMuKy peaibHblX NPOYeccos U s81eHUl,

onpeodensimb CMamucmuideckue xapaKmepucmuxku 8bl00poK no mabauyam, OUuazpammam, 2papukam, biNOIHAMb CPAGHEHUE 8 3A8UCUMOCHU OM
yenu peuleHust 3a0ayu;

OYEHUBAMb 8EPOMHOCINb PEdlbHbIX COOLIMULL U ABTIEHUI.

I'eomerpuuyeckue Gpurypsl

Onepupoeams NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

uzeieKamo, UHMePNPemuposams U nPeoopa308bl8ams UHGOPMAYUIO O 2eOMEMPUYECKUX ueypax, npeoCmasieHHyr0 Ha Yepmeicax;
NPpUMeHAMb 2eomempuyeckue hakmol 05 peweHus 3a0a4, 8 MoM Yucie, NPeonoaa2aruux HeCKOIbKO UaA208 Peuenus;
popmynuposams 8 NpoOCMeUUUX CIy4asx ceoUCMea U NPU3HaKU Quayp;

00KA3b16AMb 2e0MempUiecKue YMmeepHcOeHUs;

e1adems CmManOapmuol Kiaccuguxayuetl niockux gueyp (mpey2oivHuKos u Yemulpéxy2oibHUKOS).

B noBcegHeBHOM KU3HHM M IPH U3YYEeHHH APYTUX PEIMETOB:

UCNONIL308AMb CEOUCMEA ceomempudecKux qbuzyp ons peuternus 3a0ay npakmu4yeckKkoco xapakmepa u 30044 U3 CMENCHBIX ducuunﬂuH.



OTHomeHust
o  Onepuposamv NOHAMUAMU. PABEHCMEO Queyp, pasHvie uUeypbl, PABEHCMBO MPEY2OIbHUKOS, NAPAIEIbHOCMb HPAMbBIX, NEPHEeHOUKVIAPHOCHb
NPAMBIX, Yeiibl MEHCOY NPAMBIMU, NEPREHOUKVIAD, HAKIOHHAS, NPOeKyus, nooodue gueyp, nodobHble ucypsi, NOOOOHLLE MPEY2ONbHUKU,
® npumenams meopemy Daneca u meopemy o NPONOPYUOHATLHBIX OMPEIKAX NPU peuleHUul 3a0ay;
®  XApaxmepuzo8amo 83AUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCMU, O8YX OKPYHCHOCMEU.
B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  UCNONBL308AMb OMHOULEHUS O/ PeUleHUs 3A0aY, B03HUKAIOWUX 8 PEaNbHOU HCUSHUL.
N3mepeHust u BLIYMCIEHUS
o  Onepuposamv npedcmasieHusmu o OuHe, niowaou, 0ovéme kax seauyunamu. Ilpumensmo meopemy Ilugacopa, popmynvl nrowaou, oovéma npu
peueHuU MHO20UWA208bIX 3a0ai, 8 KOMOPbIX He 6ce OaHHble NpeOCmABNeHbl S6HO, a MpeOVIOm BblYUCIEHUl, Onepuposams 6olee WUPOKUM
KOAUYeCmeom Qopmyn OnuHbl, HIOWadU, 00vbEMA, BLIYUCIAMb XAPAKMEPUCMUKU KOoMOuHayui @ueyp (OKpyscHocmel U MHO20Y20NbHUKOB)

8LIYUCTAMb PACCMOAHUS MEHCOY Pu2ypamu, npumMeHsams mpueoHoMempuieckue Gopmynvl O 8bIMUCTEHULL 8 O0lee CLONCHBIX CNYUASX, NPOBOOUNb
8bIYUCTEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCTNU,

®  1POBOOUMb NPOCMbIE GLIYUCTEHUSA HA 0OOBEMHBIX MENaAX,
* gopmynuposamo 3a0auu Ha BbIYUCTEHUE ONUH, NIOWAOel U 00BEMO8 U peulamsb UX.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH JPYTUX NMPeEAMETOB:
®  1POBOOUMb 8bIYUCTICHUS HA MECIMHOCMU,
®  npUMeHAMb YOPMYIbL NPU BLIYUCTEHUAX 8 CMENCHBIX YYEOHBIX npeomMemax, 8 OKpyxcaroujell 0eticmsumenbHOCmu.
I'eomeTpHyYecKHe MOCTPOEHHS
o [300pascams ceomempuueckue puypvl no meKCcmogomy U CUMBOTbHOMY ONUCAHUIO,
®  CB0OOOHO ONEPUPOBAMb YEPMENCHLIMU UHCTNPYMEHMAMU 8 HECLOMHCHBIX CVUASX,
®  GLINONHAMb NOCMPOEHUSI MPEY2OIbHUKOS, NPUMEHAMb OMmOelbHble Memoobl NOCMPOEHUUl YUPKYIeM U JUHEeUKoU U Npogooums npocmetiuiue
UCCTIe008AHUSL YUCTA PeULeH UL
®  u300padcamv Munoguvle NIOCKUe puzypel u 06veMHble meid ¢ NOMOUbIO NPOCMEUUUX KOMNbIOMEPHBIX UHCTNPYMEHMOS.
B noBceHeBHOI KU3HU M IPH M3YYE€HHUH APYTUX MPeIMETOB:
® GLINOAHAMb NPOCMeliUe NOCIPOEHUs HA MECIHOCTU, HE0OX00UMbLE 8 PEANbHOU HCU3HIL,
® OYEHUBAMD PAMEPLL PEANbHBIX 00BEKMO8 OKPYHCAOUe20 MUpd.
IIpeoOpa3zoBanus
o Onepuposamv nouamuem OBUMCEHUs U NPeobpa3oeanus nooodus, 61a0emsb HPUEMAMU NOCMPOEHUs Gueyp ¢ UCNONb308AHUEM OBUICEHUL U
npeodpazoeanuti no0ooOUs, NPUMEHAMb NOTYYEHHble 3HAHUS U ONbIM NOCMPOCHUL 8 CMENCHbIX NPeoMemax U 6 PeaibHblX CUMYAYUsX OKPYICArouje2o
mupa;
® cmpoums uzypy, no00OHYI0 OAHHOU, NOIL308AMBCS CEOUCMBEAMU NOO00USL 0151 0O0CHOBAHUS C8OLICNE huUcyD;
® NPUMEHAMb CEOUCMBA 08UNCEHUN OJi NPOBEOeHUs NPOCMeUuUx 060CHOBAHULL CBOUCME Pu2yp.



B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
®  NpUMeHSMb CBOUCMBA OBUINCEHUN U NPUMEHAMb NO00OUe OJisi NOCMPOEHUU U GLIYUCTEHUL.
BekTopbl 1 KOOPAUHATHI HA JIOCKOCTH
e Onepuposamb NOHAMUAMU GEKMOP, CYMMA, PA3HOCMb 6EKMOPO8, NPOU3GeOeHUue GeKmopa HA YUCTO, Y20l MedHcO0y BeKMOpAMU, CKANAPHOe
npou3zeedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbI 8€KMOPA,
®  GLINOAHAMb OEUCMBU HAO 8eKMOPAMU (CLONHCEHUe, BbIYUMAHUE, YMHOJMCEHUE HA YUCTO), BbIYUCIAMb CKANAPHOE Npou3eeoeHue, onpeoeisims 8
NPOCMeUuUx Cayuasax y2oi Medxcoy BeKmopamu, GblINOJHAMb PA3NI0NCeHUe 6eKMOopa HA COCMAasisioujue, NPUMEHAMb NOJYYeHHble 3HAHUSA 6 (Du3uKe,
NOb308AMbCS POPMYTIOU BbIYUCTEHUS PACCMOAHUS MENHCOY MOUYKAMU NO U38ECHBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUs (ueyp OJisl peulenus 3a0ay;
®  NpUMEHAMb 8eKMOPbl U KOOPOUHAMbI OJisl peuleHus 2e0Mempuideckux 3a0ay Ha 8blYucieHue ONuH, y2ios.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
®  UCNONB3068AMb NOHAMUS BEKIMOPO8 U KOOPOUHAM OJis peuleHUs 3a0ay no Qusuxe, eeocpaguu u Opyeum yueOHuIM npeomema.
HcTropust MaTeMaTUKH
o Xapaxkmepuzosams 6K1a0 8blOAIOWUXCL MAMEMAMUKOE 8 PA3BUMUE MAMEMAMUKY U UHBIX HAYYHBIX 001acmel,
®  NOHUMAMb PONb Mamemamuku 8 pazeumuu Poccuu.
MeTtoabl MaTeMaTHKH
o Ucnonw3ys usyuennvie Memoovl, NPo8OOUMb OOKA3AMENbCMBO, 8bINOIHAMb ONPOBEPHCEHUE,
®  guIOUpamsb U3yUeHHble MEmOoobl U UX KOMOUHAYUU OJIs peuleHUs MamemMamuieckux 3a0ay;
®  UCNONIB3068aAMb MameMamuiecKue 3Hanus 0l ONUCAHUSL 3AKOHOMEPHOCMEU 8 OKPYHcarowell 0eliCmeumenbHOCMU U NPOU3BE0eHUsX UCKYCCMEA;
® npuMeHAmb npocmenuiue NPoSPaAMMHble CPeocmaa U I1eKmMpoHHO-KOMMYHUKAYUOHHbBLE CUCIEMbl NPU PeuleHUU MameMamuyecKux 3a0ady.
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH B 7-9 Kiaccax JJIl yCIENIHOTr0 MPOA0JIKeHUsI 00pa30BaHUs HA YrJIy0JEéHHOM YpPOBHe
DJIeMEeHTbI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH
e CBOGO/IHO OMEPUPOBATh> MOHATUSAMHU: MHOKECTBO, XapPAaKTEPHCTHKH MHOKECTBA, 2JIEMEHT MHOKECTBA, ITyCTOe, KOHEYHOE M GECKOHEYHOE MHOKECTBO,
MOJAMHOKECTBO, IPUHAAIICKHOCTh, BKJIIOUEHHE, PABEHCTBO MHOXECTB, CIIOCOOBI 3a/JaHUE MHOXKECTBA,
®33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCO0AMU;
® [IPOBEPSATH BBHIMOJIHEHUE XapaKTEPUCTUYECKOTO CBOMCTBA MHOKECTBA;
® CBOOOJTHO OIEpPUPOBATH MOHSATUSMU: BBICKa3bIBaHHE, MCTHUHHOCTb W JIO)KHOCTh BBICKA3bIBAHUSA, CIOKHBIE U TPOCTHIE BBICKA3bIBAHMS, OTPHUIIAHHE
BBICKa3bIBAHUI; UCTUHHOCTh M JIOKHOCTh YTBEPXKJCHHS U €ro OTPUIAHMS, ONepal HaJ BBICKA3bIBAHUSIMU: U, WU, HE; YCIOBHBIC BBICKA3bIBAHUS
(MMILIMKAIAN );
® CTPOUTH BBICKA3bIBaHMSI C MCIOJIF30BaHNEM 3aKOHOB aNreOpbl BHICKa3bIBAaHHIA.
B noBcegHeBHOI KU3HM U NPH U3YyYEeHUH APYTUX MPEIMETOB:

% 351ech W nanee — 3HATH ONPEJIENEHNE TIOHSTHS, 3HATh U YMETh JIOKa3bIBaTh CBOMCTBA (IIPU3HAKH, ECJIM OHM €CTh) TIOHATHS, XapaKTEPH30BaTh CBSA3M C JIPYTMMH MOHATHAMH, TIPEICTABJISA OIHO
MIOHSTHE KaK YacTh EIOCTHOI0 KOMIUIEKCa, MCIOJIb30BaTh MOHATHE M €r0 CBOWCTBA IIPH MPOBEICHUH PacCyXICHNH, JOKa3aTENbCTB, PEIICHUH 3a/1a4.



Yuciaa

CTPOUTBH PACCYKIEHUs Ha OCHOBE UCIIOJIb30BAHUS IIPaBUJI JIOTUKH;
HCIOJb30BaTh MHOXECTBA, OMEPALMH C MHOXKECTBAMH, UX TIpaUuecKoe IMpeICTaBICHHE IS OMMCAHUS PEATbHBIX IMPOLECCOB U SIBJICHUH, NMPHU
pEeLIeHNH 3a1a4 JPYTUX y4eOHbIX IPEIMETOB.

CBOOOJTHO OTEpUPOBATh TOHATHUSAMHU: HATYPATHHOEC YHCIO, MHOXECTBO HATYPATbHBIX YHCEN, IEJ0€ YHUCIIO, MHOXKECTBO IIETBIX YHCEl,
OOBIKHOBEHHASI IPOOB, ECATHYHAS APOOb, CMEIIAHHOE YUCIIO, PAIMOHATBLHOE YHCIIO, MHOKECTBO PAIlMOHATIBHBIX YHCEN, UPPAIMOHATHFHOE YHCIIO,
KOpEHb CTENEHU N, JEHCTBUTEILHOE YHCJIO, MHOXKECTBO JCUCTBUTEIBHBIX YHCEJ, T'€OMETPUUYECKas HWHTEPHpPETalMs HATypajbHBIX, IENbIX,
palMoOHAIBHBIX, JEUCTBUTEIBHBIX YHCEIT;

MMOHUMATh U OOBACHITH PA3HUILY MEXK]Y MO3UITMOHHON U HETIO3UIIMOHHON CHCTEMaMU 3aIiCH YHUCETT;

MEPEBOIUTH YHCIIA U3 OJTHOM CUCTEMBI 3alUCH (CUCTEMBbI CUYUCIICHUS) B IPYTYIO;

JIOKa3bIBaTh M MCIOJIB30BATh NMPU3HAKU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMbl U IPOU3BEACHHS YUCEI TIPU BBHIMOJHEHUN BBIYUCICHUNA U
peleHny 3a1ay;

BBITIOJTHATH OKPYTJICHUE PAIMOHATBHBIX U UPPAIMOHATBHBIX YHCEII C 3aIaHHON TOYHOCTHIO;

CpaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMHU CITOCO0AMU;

YIOPSIIOYMBATh YHCJIA, 3allMCAaHHBIE B BHJIC€ OOBIKHOBEHHOM W JIECATUYHOW NpOOH, 4YMcia, 3alMMCaHHBIC C HMCIOJIh30BAaHUEM apU(METUYECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTeneHn O0IbIIe 2;

Haxoautb HOJI u HOK uwmcen pa3HbpiMu crioco0aMu U UCTIOB30BaTh WX MPU PEIICHUH 3a/1a4;

BBITIOJTHATH BEIYUCIICHUS U TTPEoOpa30BaHMs BRIPAKEHUHN, COIEPIKAIIUX IEHCTBUTEIIbHBIC YKCIIa, B TOM YHCIIe KOPHU HATYPAIbHBIX CTCTICHEH.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

BBITIOJIHATh M OOBSICHATH PE3yJbTaThl CPAaBHEHUS PE3YNbTaTOB BBIUMCICHHUM MPHU pEUICHUH MPAKTHYECKHUX 3a7ad, B TOM YHUCIE MPUOIMKEHHBIX
BBIYMCIICHUH, UCIIOJIb3YS Pa3Hble CIOCOOBI CPaBHEHUI;

3aMMChIBaTh, CPABHUBATH, OKPYIJISTH YHMCIIOBHIE JAHHBIE PEAIbHBIX BEIMUUH C HCIIOJIb30BAHUEM Pa3HBIX CUCTEM W3MEpPEHHUS;

COCTaBJISATh U OLIEHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE BBIPAXKEHUS ITPH PEIICHUU MPAKTUYECKUX 33/4a4 U 3374 U3 JPYruX y4eOHbIX PEAMETOB.

ToxnecTBeHHbIE Pe0OPA30BAHUNA

CBO6OI[HO OIICPHUPOBATH NIOHATUAMU CTCIICHU C ILCJIBIM U ,Z[pO6HbIM IIOKa3aTcJICM,

BBIITIOJIHATE JOKa3aTCJILCTBO CBOMCTB CTEIICHH C O CJIbIMU 1 I[pO6HBIMI/I IIOKa3aTCJIsIMH,

OIICPHUPOBATL INOHATHUAMH «OAHOYICH)», «MHOI'OYWICH», «MHOI'OYJICH C O,I[HOI71 nepeMeHHoﬁ», «MHOI'OYJICH C HECKOJBbKUMHU IICPCMCHHBLIMN,
KOS(b(bHHHCHTBI MHOTI'OYJICHA, «CTaHAapTHadA 3alliCb MHOTOYJICHa», CTCIICHb O JTHOYJICHA U MHOT'OYJICHA,

CBO6OI[HO BJIaACTb IIpUCMaMu Hp606p330BaHI/I5{ OCJIBbIX U ,Z[pO6HO -paliOHaJIbHbIX BLIpa)KeHHfI;

BBIIIOJIHATD PA3JIOKCHUC MHOTOYJICHOB HA MHOKHUTCIIN PA3HBIMU CHOCO68.MI/I, C UCIIOJIb30BAHHUECM KOM6I/IH8.I_II/II>’I Pa3INYHBIX HpI/IéMOB;

HCIIOJIb30BATH TCOPEMY Buera u TCOpEMY, O6paTHYIO TEOpEMEC BI/IeTa, JJIA TIOUCKa KOpHeﬁ KBaaApaTHOI'O TpéaneHa " 11 pelICHUs 3a1a4, B TOM
YHUCJIC 3a/ia4 € MapaMeTpaM Ha OCHOBC KBAAPATHOT'O TpéaneHa;

BBITIOJHATE ACJIICHUC MHOT'OYJICHA HA MHOT'OYJICH C OCTAaTKOM,



JIOKa3bIBaTh CBOMCTBA KBAaJPaTHBIX KOPHEH U KOPHEU CTEIEHHU N,
BBIIIOJIHATH IPE0OpPa30BaHus BBIPAXKEHUN, COJEPKAIIMX KBAIPATHBIE KOPHU, KOPHU CTENEHU N,
cBOOOJTHO OTIEPHPOBATH MOHATHIMHU «TOXKIECTBOY, «TOKIECTBO Ha MHOYKECTBEY, «TOKIAESCTBEHHOE MPEOOpa3OBaHHEY;

y Jik) = xk
BBIIIOJIHATDL Pa3JIM4YHBbIC HpeO6pa30BaHI/I$I BBIPAXKCHUU, COACPKAIIUX MOIIYJII/I.( * ) *

B noBceqHeBHOM KM3HU U IPH H3YYCHUH APYI'UX MPEeAMETOB:

BBITIOJTHATH TIPEe00pa30BaHMsI U ACHCTBUS ¢ OYKBEHHBIMHU BBIPAKCHHUSIMH, YUCIOBBIE KO3(D(PUIIMEHTHI KOTOPBIX 3aMCaHbl B CTAHIAPTHOM BH/IE;
BBINIOJIHATH IPe0Opa30BaHMsl PallMOHATIBHBIX BRIPAXKEHUN IIPU PEILICHUH 3aa4u APYTrUuX y4eOHBIX PEIMETOB;
BBITNIOJIHATH IIPOBEPKY MPABA0N01001s (PU3NUECKUX U XUMUYECKUX (POPMYJ HA OCHOBE CPAaBHEHUS Pa3MEPHOCTEN U BaJCHTHOCTEH.

YPaBHeHI/[H U HEPABCHCTBA

CB0OOJIHO OnepUpoBaTh MOHATUSAMU: YpaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHMsI 1 HEPABEHCTBA, ypaBHEHHE, SIBIISIIOIIEECS CIEICTBUEM
JPYroro ypaBHEHHS, ypaBHEHHUsI, PABHOCUJIbHBIE HA MHOXKECTBE, pPaBHOCUJIbHBIE ITPE00pa30BaHus ypaBHEHU;

pemath pa3Hble BUAbl YPAaBHEHMH W HEPAaBEHCTB M HUX CHUCTEM, B TOM 4YHCII€ HEKOTOpblE ypaBHEHHUS 3 U 4 cTeneHel, IpoOHO-pallOHAIbHbBIE U
HMppPALMOHAIIBHBIE;

3HaTh TeOpeMy Buera 11 ypaBHEHUI CTEIIEHH BBIIIE BTOPOH;

MMOHUMATh CMBICII TEOPEM O PABHOCUIIbHBIX U HEPABHOCUIIBHBIX TPEOOpa30BaHUSAX YPAaBHEHUN U YMETh UX JOKa3bIBaTh;

BJIAJIETh Pa3HBIMU METOJIaMH PEIlIEHHs YpaBHEHUH, HEPAaBEHCTB U X CUCTEM, YMETh BBIOMpPATh METO peLIEHHsI U 000CHOBBIBATbh CBOM BBIOOD;
UCIOJb30BATh METOJ| MHTEPBAJIOB Il PELICHHs] HEPaBEHCTB, B TOM 4YHCJE APOOHO-PALMOHAIBHBIX M BKJIIOYAIOIIMX B ce0sl MppalMoOHaIbHbIE
BBIPAYKEHUS;

pelaTh anredpanyecKue ypaBHEHHs U HEPAaBEHCTBA U MX CUCTEMBI C TapaMeTpaMu aareOpandeckuM U rpau4eckuM MEeTO1aMu;

BIIaJICTh Pa3HbIMM METOJIaMU JJ0KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOKECTBA Ha INIOCKOCTH, 33JJaBacMble YPABHEHUSIMHU, HEPABEHCTBAMH U MX CUCTEMaMHU.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

DyHKUH

COCTaBJIATh U pClIaTh YPABHCHU, HCPABCHCTBA, UX CUCTCMBI IIPU PCHICHUU 3aJla4 JPYI'UX y‘le6HBIX IpeaAMCETOB;

BBIIIOJIHATE OLCHKY HpaB,I[OHOI[O6I/I${ PE3YIbTATOB, MOJIYHA€MbIX IIPpHU PCUIICHUH PA3JIMYHBIX ypaBHeHHfI, HCPABCHCTB N HUX CHUCTEM IIpU PCIICHUU
3aa4 Apyrux y‘IC6HBIX MpeaIMCTOB;,

COCTaBJIATh U pC€IaTh YPABHCHUA N HCPABCHCTBA C IIApAMETPaMU IIPpU PCIICHUU 3ada4 APYTUX y‘IG6HLIX npeaAMCETOB,;

COCTaBJSITb YpPAaBHCHHUC, HCPABCHCTBO WM HX CHCTEMY, OIIHUCBIBAIONIUC PCAJIbBHYHO CUTYAlIMIO WM NPUKIAAHYH 3a4ady, HHTCPHPCTUPOBATH
TMOJIYYCHHBIC PE3YyJIbTAThI.

CBO60,Z[HO ONCpHUpOBATh IMOHATHAMU: 3aBUCUMOCTD, (byHKI_[I/IOHaHBHa}I 3aBUCHUMOCTD, 3aBUCHMaAA U HEC3aBUCUMAA ICPCMCHHBIC, (I)YHKI_[I/IH, CIIOCOOBI
3aaHusA (I)YHKI_[I/II/I, APTYMCHT MW 3HA4YCHUC (I)YHKI_II/II/I, 00J1acTh OMpeACIICHUA W MHOXCECTBO 3HAYCHUSA (I)YHKI_II/II/I, HYJIN (I)YHKI_II/II/I, IIPOMECIKYTKHU



3HAKOMOCTOSTHCTBA, MOHOTOHHOCThH (DYHKIIMH, HauOoJblee U HaMMEHbIIee 3HAUYCHUs, YETHOCT/HEUETHOCTh (PYHKIIUH, TEPHOAUYHOCTD (DYHKIIHH,
rpaduk GyHKIUHU, BEPTUKAIbHAS, TOPHU30HTANIbHAS, HAKJIOHHAsI aCUMIITOTHI; IpauK 3aBUCUMOCTH, HE sIBIISAIONICHCS QyHKIMeH,
CTPOHTH rpaduKu (pYHKIMI: TMHEIHHOM, KBaIpaTHIHOI, IPOOHO -THHEHHOM, CTENICHHO PU Pa3HEIX 3HAYECHHUAX TOKA3aTels CTEIEHN, Y = |X|;

HCIIOJIB30BaTh IpeobpasoBanus rpaduka yskuun y = f (x) mwis nocrpoenus rpadukos dynkuuii y =af (kx+b)+c;

aHaJTM3UPOBATh CBOMCTBA (YHKIMI U BUJ rpadka B 3aBUCIMOCTH OT IIapaMETPOB;

CBOOOZHO OIEpUPOBATh MOHATHSIMHU: IOCIEJOBATEIbHOCTh, OTPAHMYEHHAs IIOCIEIOBATEILHOCTh, MOHOTOHHO BO3pacraromias (yObIBaromias)
[IOCIIEI0BATEIbHOCTD, MPEJIEN MOCIEN0BATENbHOCTH, apu(pMeTHIecKas IPOrpeccus, reoMeTprUecKasl IPOrpeccusi, XapakTepUCTHIECKOE CBONCTBO
apudmeTrnyeckoil (reoMeTpruecKoil) Mporpeccuu;

HCI0JIb30BAaTh METO/1 MaTEMaTUYECKON UHIyKIIMH JUIsl BBIBOJA (OPMYII, TOKa3aTeIbCTBA PAaBEHCTB M HEPABEHCTB, PEIICHMS 3a/1a4 Ha JIEIMMOCTb;
UCCIIEI0BATh NIOCIIEI0BATENIbHOCTH, 3aJAHHbIE PEKYPPEHTHO;

pemaTth KOMOMHUPOBAHHBIE 33]]a4ul Ha apU(PMETHIECKYIO U TEOMETPUUECKYIO IPOTPECCUM.

B noBcegHeBHOM KU3HM U NIPH U3YyYEHHUH APYTHUX NPEeIMETOB:

KOHCTPYHUPOBATh U UCCIICA0OBATH q)yHKHI/II/I, COOTBETCTBYIOIIUE PCAJIBHBIM IMpOoLECCaM H ABJICHUAM, HHTCPIIPETUPOBATH IMMOJYYCHHBIC PE3YJIbTAThI B
COOTBETCTBHUH CO CIIEIUPHUKON HCCIIETyeMOTO MPOIECcca WIIN SBIICHUS;

HUCITIOJIL30BATh Fpa(l)I/IKI/I 3aBUCHUMOCTEN AJI UCCIICAOBAHUA PCAIBHBIX ITPOLECCOB U ﬂBHeHHﬁ;

KOHCTPYHUpPOBATh M HUCCIEA0BaTh (YHKIUU TPH PEIICHUHU 3ajad OPYTruX Y4eOHBIX TPEJAMETOB, MHTEPIPETUPOBATH MOJYYCHHBIC PE3YJIbTAaThl B
COOTBETCTBHUH CO CIIENU(PUKON yIeOHOTO TTpeIMeTa.

CraTncTUKa U TeOpHsi BEPOATHOCTEMH

CB0OOIHO OmepHpoBaTh MOHIATUSAMHU: CTOJI0UYATHIE M KPYTOBBIE TMarpaMMBbl, TaOIUIIbI JaHHBIX, cpeiHee apudMeTHIecKoe, Meinana, Haubobllee u
HauMeHbIIIee 3HaYeHUs! BRIOOPKH, pa3Max BHIOOPKH, TUCIIEPCUS U CTaHIaPTHOE OTKJIOHEHHUE, cllyyaiiHas HN3MEHUYHBOCTD;

BbIOMpaTh HanboJee yaoOHbIi criocol npeacTaBieHus nH(pOpMalK, aIeKBaTHbIN €€ CBOMCTBAM U LIEJISIM aHalln3a;

BBIYHCIISITH YUCIIOBBIE XapaKTEPUCTUKU BHIOOPKU;

CBOOOHO OMEPUPOBATH MOHATUAMU: (PAKTOPHUAT YKCIIA, IEPECTAHOBKU, COYETAHUSI U pa3MellleHus, TpeyrojibHuk [lackans;

CBOOOHO ONEPUPOBATH MOHATHIMHU: CITyJalHBIN OMBIT, CIy4ailHBIA BHIOOP, UCIIBITAHKE, DIIEMEHTAPHOE CIIydaliHOEe COOBITHE (MCXOT), KIaCCUYECKOe
oTpeieNieHUue BEPOATHOCTH CIy4aliHOTO COOBITHS, ONIEpallMU HaJl CTyYailHBIMU COOBITUSIMUA, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

CBOOOJHO OMEPUPOBATH MOHITUSIMU: CITyYailHBINA OTBIT, CIIy4ailHBIA BHIOOD, UCTIBITAHKE, JIIEMEHTAPHOE CllydaifHOE COOBITHE (MCXOT), KITaCCUYECKOe
oTpeieNieHUue BEPOATHOCTH CIIy4aliHOTO COOBITHS, OTIEpallU HaJl CTyYailHBIMU COOBITUSIMUA, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

3HATh MPUMEPHI CIYyYaHBIX BEIUYNH, U BBIYUCIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKY;

MCIO0JIb30BaTh (hOPMYIIBI KOMOWHATOPUKU MIPU PEIIEHUH KOMOUHATOPHBIX 3a7a4;

peliaTh 3a/1a4 Ha BEIYMCICHHE BEPOSITHOCTH B TOM YHKCJIE C UCTIONB30BaHUEM (HOPMYII.

B noBcenHeBHOM KU3HHM M NIPH U3YyYEeHUH APYTUX NPEIMETOB:

MpEACTaBJIATH I/IH(I)OpMaLII/IIO O PCAJIBHBIX NPOUCCCaX U ABJIICHUAX CHOCO6OM, aJIeKBaTHBIM €€ CBOMCTBaM U LEIH HUCCICIOBAaHUA,



aHAJTM3UPOBATh M CPAaBHUBATh CTATUCTUYECKHUE XAPAKTEPUCTUKH BBIOOPOK, IMOJIyYEHHBIX B IPOILECCE PEIICHUS MPHUKIAJTHON 3a7a4H, M3YydeHUS
peanbHOrO SBJICHUS, PEIICHHS 3a/1a41 U3 APYTUX YIEOHBIX MPEIMETOB;
OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHH U SBJICHUM B pAa3JIMYHBIX CUTYALUAX.

TekcToBBIE 3aa49H

PemaTh npocThle U CI0XKHBIE 33]1a4H, a TAKKE 3a/1a4M [TOBBIILIEHHOW TPYAHOCTH U BBIACJIATH UX MAaTEMAaTHUYECKYIO OCHOBY;

pacrno3HaBaTh pa3HbIE BU/IbI U TUIIBI 33/1a4;

HCI0JIb30BATh pa3Hble KPaTKHE 3alMCH KaK MOJIENIM TEKCTOB CJIOXHBIX 33734 U 33J]1a4 MOBBIIIEHHOHN CJI0KHOCTH JJIsl IOCTPOEHUSI IOMCKOBOM CX€MBbI
U pelleHus 3aa4, BBIOMpaTh ONTUMAJIbHYIO JUIsl pacCMaTpUBAEMOM B 3ajjaue CUTyallMl MOJIENb TEKCTa 3a]auu;

pasnauyaTh MOJIETIb TEKCTAa U MOJIEIb PELISHMS 3314k, KOHCTPYHPOBATh K OJHON MOJIEJIN PEIEHUS CIIOKHBIX 3a/1a4 pa3Hble MOJEIN TEKCTa 3a/1a4H;
3HATh U IPUMEHATH TPU crlocoba MoUcKa peueHus 3a1a4 (0T TpeOoBaHUs K YCIOBHUIO U OT YCIOBUS K TPEOOBAHNIO, KOMOMHUPOBAHHBIN );
MOJENIUPOBATH PACCYKACHUS MPU NOUCKE PEHICHUs 3a/1a4 C TOMOIIBIO I'pad-CXEMBI;

BBIJICIISATH ATAIbBI PELICHUS 3a/1a4H U COJIep KaHNe KaX 0o ITara;

yMeTh BbIOMpaTh ONTUMAJIbHBIM METOJ pelleHHs 3a/add M OCO3HaBaTh BHIOOp METO/a, paccMaTpuUBaTh pa3IUYHbIE METOJbl, HAXOJUTh pa3HbIe
peleHus 3a/1a4, €CJIM BO3MOXKHO;

aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEIICHUH 3a/1a4;

BBITOJIHATE Pa3IMuHbIe IPeoOpa3oBaHusl IPEUI0KEHHON 3ajaul, KOHCTPYUPOBATh HOBBIE 3a]aul U3 JAHHOM, B TOM 4Hciie OOpaTHBIE;
MHTEPIPETUPOBATh BEIUUCIUTENbHBIE PE3YIbTATHI B 3a/1a4€, UCCIIEI0BATh MOIy4€HHOE PELICHUE 3a/1a4H;

U3MEHATh YCIOBHE 3aJau (KOJMYECTBEHHbIE WIIM KaUEeCTBEHHbIE JAaHHBIE), UCCIIEJ0BATh H3MEHEHHOE IPe00Pa30BaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMM B3aUMHOIO PACIOJIOKEHHS ABYX OOBEKTOB U U3MEHEHNE UX XapaKTEPUCTHK IIPU COBMECTHOM JIBUKEHUU
(cKOpoCTh, BpeMs, pacCTOSIHHE).IIPU PELICHHE 3ajad Ha JABM)KEHHE JIByX OOBEKTOB KAaK B OJHOM, TaK M B IPOTHBOIOJIOXHBIX HAIPABJICHHUSX,
KOHCTPYUPOBAaTh HOBbIE CUTYallUl HA OCHOBE U3MEHEHMsI YCIOBUH 3a7jaull IPH JIBUXKEHUU 110 PEKE;

HCCIIEeI0BAaTh BCEBO3MOKHBIE CUTYallMH MPHU PEIIEHUH 3a/1a4 Ha IBUIKEHUE 110 peKe, pacCMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

pelaTh pa3HOOOpa3HbIe 33/1a4M «HA 4aCTH»;

pemaTh 1 000CHOBBIBATH CBOE pellIEHHE 3a]ay (BBIIEIATh MATEMAaTHUECKYI0 OCHOBY) Ha HAXOXAEHUE YacTH YKCiIa M YUCIIa 110 €r0 YacTH Ha O CHOBE
KOHKPETHOT'O CMbICia ApoOu;

OOBSICHATh UICHTUYHOCTD 33]a4 Pa3HbIX TUIIOB, CBA3BIBAIOLINX TPU BEIUYHHBI (Ha paboTy, HAa MOKYIIKH, HAa IBUKEHUE). BBIACIATh 3TH BEJIMUYMHBI U
OTHOILIEHMSI MEX/ly HUIMH, IPUMEHSTh UX IPU PELICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33a/1a4 YKa3aHHBIX TUIIOB,;

BJIaJIeTh OCHOBHBIMM METOJIaMM PEIIEHMs 33/7ad Ha CMECH, CILJIaBbl, KOHLIEHTPALMH, MCIOJb30BAaTh UX B HOBBIX CUTYal[USX MO OTHOLIEHHUIO K
M3yUYEHHBIM B Mpoliecce 00ydeHus;

pelaTh 3a/1auu Ha MPOLEHTHI, B TOM YHCIIE, CJIOKHBIE MPOLIEHTH C 000CHOBAaHUEM, HCIIOJIB3YsI pa3Hble CIIOCOObI;

pelaTh JOrMUeCcKUe 3a/1a4ui Pa3HbIMH CIIOCOOAaMU, B TOM YHCIIE, C IBYMs OJIOKaMH U ¢ TpeMst OJIOKaMM JJAHHBIX C TOMOIIBIO TaOJIHII;

peaTh 3a/1a4i 0 KOMOMHATOPUKE U TEOPUH BEPOSTHOCTEH Ha OCHOBE UCIOJIb30BAHUS U3YUYE€HHBIX METOJIOB U 0OOCHOBBIBATh PEILICHHE;



pelIaTh HECI0KHbIE 337aUl 110 MAaTEMATHUYECKON CTaTUCTUKE;
OBJIAZIETh OCHOBHBIMH METOJAMH pEIICHUS CIOKETHBIX 3ajad: apuPMETUUYeCKuil, anreOpanyueckuii, mepedop BapuUaHTOB, T'€OMETPHUYECKHIA,
rpadUUecKuii, MIPUMEHSATh UX B HOBBIX 110 CPABHEHHUIO C M3YYEHHBIMU CHTYaIUSX.

B noBceqHeBHOM KM3HU U IPH H3YYCHUH APYI'UX NMPEAMETOB:

KOHCTPYMpPOBATh HOBBIE U1 JAAHHOW 3aJa4M 3aJa4yHble CUTYyallUH C Y4ETOM PEAIBHBIX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PELICHUM 3a1a4 Ha
KOHIICHTPALMH, YYUTBIBATh IUIOTHOCTh BEIIECTBA; PEIIaTh U KOHCTPYMPOBATh 3a/1a4l Ha OCHOBE PACCMOTPEHHUS PEAIIbHBIX CUTyallul, B KOTOPbIX HE
TpeOyeTcsl TOUHBIM BEIYMCIIUTENLHBINA PE3yIbTaT;

penaTh 3a/1a4 Ha IB>KEHHE 110 PEKE, pacCMaTpHUBasi pa3HbIe CUCTEMBbI OTCUETA;

KOHCTPYHPOBATh 3aJJauHble CUTyalluu, TPUOIMKEHHBIE K pEaIbHOM 1eHCTBUTEIBHOCTH.

I'eomeTrpuueckue purypsi

CB0OOIHO ONIEPUPOBATH FTEOMETPUUECKUMHU MOHITUSIMH MIPH PEIICHUHU 33]a4 U IPOBEJCHUU MaTEMAaTUYECKUX PACCYKIEHUH;

CaMOCTOSITENIbHO (POPMYIIMPOBATH ONPECIICHNS T€OMETPUUYECKUX (UTYP, BBIIBUTaTh TUIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX F€OMETPUUYECKHU X
¢buryp 1 000CHOBBIBATh WJIM ONPOBEPIaTh UX, 0000IIaTh UM KOHKPETHU3UPOBATH PE3Y/IbTaThl HA HOBbIE KJIacchl (PUTyp, MPOBOJUTH B HECIOMKHBIX
cilydasix Kiaccuukaiuio GUryp rno pasinyHbIM OCHOBAaHUSIM;

UCCIIEIOBaTh YEepPTEKH, BKIHOYAas KOMOWHaUUU (Uryp, U3BIEKaTh, MHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTaBICHHYIO Ha
YEepTEkKaAX;

pelarh 3a1a4d F€OMETPUYECKOTO COJEP/KaHUsA, B TOM YHUCIIE B CUTyalMsX, KOIa aJTOPUTM PELICHHs HE CIELYeT SBHO M3 YCIOBHs, BBIIOJIHATH
HEoOXOAUMBIE Il PELICHUs 3aJaud JOIOJIHUTENbHBIE MOCTPOECHHUS, MCCIENI0BaTh BO3MOXKHOCTh NMPUMEHEHUS TeopeM M (opMya A pelieHus
3az1a4;

(GbopMynHpOBaTh U 10Ka3bIBATh T€OMETPUUECKHE YTBEPIKICHHS.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

[ ]
OTHomlenus

COCTaBJIAThH C UCIOJIb30BaHUEM CBOMCTB TCOMETPHUICCKUX (bl/Il"yp MaTE€MaTHYCCKHUE MOACIN JIsA PCIICHHUA 3a4a4 IMPAKTUYCCKOI'0 XapakTepa U 3aJayd
N3 CMEXHBIX JUCHUIIINH, UCCIIEA0BATh IOJTYYCHHBIC MOJCIIN U HHTCPIIPETUPOBATH PE3YJIbTaT.

Bnagetrs noHATHEM OTHOIIEHUS KaK MCTAIIPCIAMCTHBIM;

CBO6OI[HO OIICPHUPOBATL IIOHATUAMHU: PABCHCTBO (bHpr, PaBHLBIC q)HprBI, PaBEHCTBO  TPCYrOJIbHUKOB, IAapaAJUICIIbBHOCTL IPSAMBIX,
NEPpNCHAUKYIIAPHOCTD MPAMBIX, YIUIBI MCKAY HPAMBIMHU, IICPIICHAUKYIIAD, HAKIIOHHAA, IIPOCKI N, HOI[O6I/IC (1)I/Il"yp, HO)IO6HBI€ (1)I/Il"prI, l'IOI[O6HBIC
TPECYIrOJIbHUKH,

HUCIOJIb30BaTh CBOMCTBA HO,I[O6I/I${ H paBCHCTBA (1)I/Il"yp IIpHu pCIICHUYA 3aaa4.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHUH APYTUX NPEIMETOB:

HCIIOJIb30BATH OTHOMICHUA IJISI TIOCTPOCHUA U UCCIICAOBAHUA MATEMATUICCKUX MoAeaen 00BEKTOB peaHLHOﬁ KHU3HHU.

I/I3MepeHI/Iﬂ N BBIYUCJICHUA



o CBO60[[HO oneprupoBaTh TIMOHATUAMU [JIMHA, IUIOIIAAb, O6’béM, BCJIMYMHA Yyrjla KaK BCIWMYHMHAMM, HCIOJB30BATh PAaBHOBCIHMKOCTh U
PaBHOCOCTABJICHHOCTD IIPpHU PCHICHUHN 3a/la4 Ha BBIYUCIICHUC, CAMOCTOATCIILHO IMOJYy4aTh U HCII0JIb30BATh (bOpMyJ'IbI JJISL BBIUUCIIEHUN HJ'IOH_[aI[ef/'I u
00BbEMOB (hUTyp, CBOOOHO ONEPHPOBATH HIMPOKUM HAOOpPOM (OpMys Ha BBIUMCIICHHE IPU PEIICHWH CIOXKHBIX 33/1a4, B TOM YHCIE U 3a7ad Ha
BBIYMCIIEHUE B KOMOMHAIUAX OKPYKHOCTU U TPEYrOJIbHUKA, OKPY)KHOCTH U YETHIPEXYTOJIbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

® CaMOCTOSTEILHO (POPMYIIHUPOBATH TUIIOTE3BI U TIPOBEPSITH UX JIOCTOBEPHOCTb.

B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

e CBOOOJHO OmEpHpoBaTh (GPOPMYIAMH TPH PEIICHUM 33Ja4 B JPYrUX YYEOHBIX MpPEAMETaxX W IMPU TPOBEACHHH HEOOXOIMMBIX BBIYHCICHUHN B

peanbHOM KU3HHU.
I'eoMeTpuUecKkue MOCTPOECHUS
e OmnepupoBaTh MOHATHEM HA0Opa 3JICMEHTOB, ONPEACIIAIONINX T€OMETPHIECKYIO GUTYDY,
e BjaJIeTh HAOOPOM METOJIOB MOCTPOCHUM LIUPKYJIEM U JIMHEHKO;
® TIPOBOJIUTH AaHAIH3 M PEATM30BBIBATH 3TAITBI PEIICHUS 331a4 Ha TIOCTPOCHHE.
B noBceaHeBHOM KU3HM U NIPU M3YYEHUH JAPYTUX NIPEAMETOB:

®  BLINIOJHATH NOCTPOCHUSA HA MCCTHOCTH,

® OIICHWBAThH Pa3MePhl pEATbHBIX 00BEKTOB OKPYKAOIIET0 MUPA.
IIpeoOpa3oBanus

e OmnepupoBaTh IBMKEHHUSIMH U TPEOOPA30BAHUAMHU KaK METAIPEIMETHBIMU MOHITUIMH;

® OIEPHUPOBATH MOHATHEM ABMKEHUS M MpeoOpazoBaHusl moao0ust st 000CHOBAaHMM, CBOOOIHO BJIAJIETh TPHEMaMHU MOCTPOCHUS (PUTYP C TIOMOIIBIO
JBKEHUH U TTpeoOpa3oBaHmsl MOJ00MsI, a TAK)Ke KOMOMHAIMAMU ABMKEHUH, IBIKCHUIN U peoOpa3oBaHU;

® CIIOJIb30BaTh CBOMCTBA JBMKEHHM M MpeoOpa3oBaHMM [jIsl MpOBeIeHUsT 000CHOBAHMSA M JI0KA3aTeNbCTBA YTBEPXKIEHUN B NEOMETPUHU U JAPYrUX

y4eOHBIX MpeAMETax;

® [I0JIb30BaThCS CBOMCTBAMHU JBMKEHHI U IPeoOpa30BaHUil PU PELICHUH 3a/1a4.

B noBcegHeBHOI KU3HM U NPHU U3YyYEeHUH APYTUX MPeIMETOB:
® [PUMEHATH CBOICTBA IBMKCHHUM U MPUMEHSTH MOA00HE ISl IOCTPOSHUM U BHIYHCICHHMA.
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

e (CB000OIHO OMEpUPOBATH MOHATUSMHU BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOpA HA YKCIO, CKATSIPHOE MPOU3BEICHHE BEKTOPOB,
KOOpPJUHATHI Ha MIIOCKOCTH, KOOPAUHATHI BEKTOPA;

® BJAJIETh BEKTOPHBIM M KOOPIUHATHBIM METOJIOM Ha TUIOCKOCTH ISl PEIICHUS 3a/1a4 Ha BEIYUCIICHUE U J0KA3aTelbCTBA;

® BBINOJHATH C MOMOIIBIO BEKTOPOB U KOOPJMHAT JT0OKA3aTEIbCTBO M3BECTHBIX €My I'€OMETpPHUECKUX (DaKTOB (CBOICTBA CpeTHUX JTUHHM, TEOpeM O
3aMeuaTeNIbHbIX TOYKAX | T.II.) U TIOJy4yaTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

® JCMOJB30BaTh YpaBHEHUS (PUTYp IS pelieHus 3a7ad ¥ CAaMOCTOSITENIFHO COCTABIIATh YPaBHEHUS OTJENbHBIX TUIOCKUX QUTYP.

B noBceaHeBHOI KU3HM U NPH U3YyYEeHUH APYTUX MPEIMETOB:
® JCMOJBH30BATh MOHATHUS BEKTOPOB M KOOPAWHAT AT pelleHus 3a7a4 1o Gusuke, reorpaguu U JpyruM ya4eOHBIM MTpeIMeTaMm.



HcTopust MaTeMaTUKH
L HOHI/IMaTb MaTeMaTI/IKy KakK CTpOI‘O OpI‘aHI/ISOBaHHYIO CI/ICTCMy H&y‘IHBIX 3HaHI/If/'I, B YaCTHOCTH BJIAACTH HpCI[CTaBJIeHI/ISIMI/I 06 AKCUOMATHUYCCKOM
HOCTpOGHI/II/I FCOMCTpI/II/I nu HepBI/I‘IHBIMI/I HpeILCTaBHeHI/IﬂMI/I O HECBKJINIOBBIX FGOMeTpI/IﬂX;
L paCCManI/IBaTI) MaTeMaTI/IKy B KOHTCKCTC I/ICTOpI/II/I paSBI/ITI/Iﬂ IUBUJIN3alIuUu U I/ICTOpI/II/I paSBI/ITI/Iﬂ HaYKI/I, IIOHUMATh pOJII) MAaTCMAaTHUKU B pa3BI/ITI/II/I
Poccnn.
MeToabl MaTEMATHKH
L] BJIaI[eTI) 3HAHUSIMH O pa?,JII/ILIHBIX METOAaxX 06OCHOBaHI/I$[ u OHpOBep)KeHI/ISI MAaTEeMAaTUYCCKUX YTBep)KIlCHI/Iﬁ 1 CaMOCTOSTCIBHO HpI/IMeHﬂTB ux,;
® BJIaJCTh HABBIKAMHA aHAJIN3a yCJ'IOBI/ISI 3a1a49u U OHpeI[eJ'IGHI/Ifl IIOAXOAAIINX I peﬂleHI/ISI 3a1a4 I/ISY‘ICHHBIX METOO0B UJIN UX KOM6I/IHaIH/H71;

L4 XapaKTCpUu30BaThb MPOU3BCACHHUA HCKYCCTBA C yLIéTOM MaAaTEMaTHYCCKUX SaKOHOMepHOCTeﬁ B IIpHUpoOac, UCIIOJIb30BATh MAaTEMATUUCCKUC
3aKOHOMCPHOCTHU B CaMOCTOATCIbHOM TBOPUCCTBEC

2. ConepxxaHue MATEPHAJIA YIEOHOI0 NIPEIMETA.
Anzebpauueckue eviparxcenusn. bykBeHHbIC BRIpRKEHUS (BBIPOKEHUS C TIepeMeHHbIMHI). UncioBoe 3HaueHne OyKBEHHOTO BhIpaKeHUs. JloMmycTUMBbIC 3HAYCHHS
nepeMeHHbIX. [locTaHOBKA BeIpakeHH BMecTo nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpa)KEHUN HA OCHOBE CBOMCTB apu(PMeTHYECKUX JeHCTBUIA.
PaBeHncTBO OykBeHHBIX BblpaxkeHuil. ToxaecTBo. CTeneHb ¢ HATypalbHBIM MOKa3aTeneM U e€ cBoiicTBa. OAHOWIEHBI U MHOTOWIeHbI. CTeneHb MHOTOWICHA.
CrnoxeHue, BRIUMTaHWE, YMHOKEHHE MHOTOUIEHOB. DOpMYIBI COKpAIIEHHOTO YMHOKEHHS: KBaJIpaT CyMMBI U KBaapaT pazHocTu. opmyrna pa3HOCTH KBaIpaToOB.
[IpeoOpazoBaHue 1MEIOTO BRIPAKECHHS B MHOTOWICH. Pa3yioxkeHnrne MHOTOWICHOB Ha MHOXKHUTEIH. MHOTOUICHBI ¢ OJTHOM niepeMeHHoi. KopeHs MHOTOUIIeHA.
KBagpatHbiii TpEXWwIeH; pa3iokKeHne KBaJAPaTHOTO TPEXWICHAa Ha MHOKUTENHN. Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npoou. Cioxxenue,
BBIUMTAHUE, YMHOKEHUE, JIeJIeHHne anredpandeckux Apoodeid. CreneHs ¢ 1ebIM MoKazareiaeM U e€ cBolicTBa. PalioHanbHble BIpaXKEHUS U MX TPe0Opa3oBaHusl.
JloxazarenbcTBO ToXAecTB. KBagparasie kopau. CBolicTBa apupMeTHUECKMX KBAAPATHBIX KOPHEH M UX IPUMEHEHHE K TPEoOpPa30BaHMIO YHCIIOBBIX BRIPAKCHHUH U
BBIYUCIICHUSIM.
Ypasnenusn. Ypasuenue c oqnoit nepemeHHoil. Kopens ypaBHenusi. CBOMCTBa YMCIOBBIX paBeHCTB. PaBHOCHIIBHOCTh ypaBHEHUN. JIMHEITHOE ypaBHEHHE.
KBanparHoe ypaBHeHHe: hopmyrna KOPHEH KBajIpaTHOTo ypaBHeHuUs. Teopema Buera. Pemenue ypaBHeHHH, CBOISITUXCS K TUHEHHBIM M KBapaTHBIM. [Iprmepsl
penieHust ypaBHEHHUH TPEThel 1 4eTBEPTOM cTeneHel. Pemenne 1poOHO-paliMoOHAIbHBIX YpaBHEHUH. YpaBHEHUE C ABYMS EpeMEHHBIMH. JIMHEHHOE ypaBHEHHUE C
JBYMS IEPEMEHHBIMU, IPUMEPHI PELLICHUS YPAaBHEHUH B LIEJbIX yKciiax. CucreMa ypaBHEHUH ¢ AByMs IepeMeHHbIMU. PaBHOCHIIBHOCTD cucteM. CHCTEMBI JBYX
JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU; PEIICHHUE MOJICTAHOBKOMN U ClIokeHueM. [Ipumepsl peleHnss CUCTEM HEIMHEMHBIX YPaBHEHUN C IByMS
nepeMeHHbIMU. PellieHne TeKCTOBBIX 33a/a4 alnredpandeckum crocooom.
JlekapToBbI KOOPAWHATHI Ha TUIOCKOCTH. ['padmdeckast uHTepIpeTanus ypaBHEHUs ¢ IByMsl mepeMeHHbIMU. ['paduk JITMHEHHOTO ypaBHEHUS C ABYMS
MIEPEMEHHBIMH; YITIOBOH KOA(h(UIIMEHT IpSIMO¥i; YCIOBHE MapallIeIbHOCTH MPsAMBIX. ['paduky mpocTelmx HeMMHEWHBIX ypaBHEHHI: apadona, runepooa,
OKPYKHOCTb. ['padriueckas MHTEpIpEeTaIHs CUCTEM YPaBHEHHM ¢ IBYMS [IEPEMEHHBIMU.
Hepagencmea. YncioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHON. PaBHOCUIIBHOCT HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOU
nepemeHHOM. KBaspaTHbie HepaBeHCTBA. CHCTEMbI HEPABEHCTB € OJTHOM EPEMEHHOM.
@ynxyuu. [IpuMepsl 3aBHCUMOCTEH; psiMast TPONOPIIMOHATFHOCTD; 00paTHas MPOMOPIIMOHATIBHOCTD. 3aJaHie 3aBUCUMOCTEH (OpMyITaMu; BIYUCICHUS TIO
dbopmynam. 3aBHCUMOCTH MEXy BearnunHaMu. [Ipumepsl rpadkoB 3aBUCUMOCTEH, OTpaXKaroIIUX peaTbHbIe TPOIECCHI.




Yucnoevie ghynkyuu. lonsarue pyHkiyn, o01acTh NpUMEeHEHUs 1 o0nacTh 3HaueHus pynkunn. CriocoOs! 3ananus GyHkun. ['padux ¢pynxmun. CBoicTBa
¢byHKIMY, UX OTpaxxeHne Ha rpaduke. OyHKIIUH, OMMCHIBAIOIINE MPSAMYIO M OOpaTHYIO IPOMOPLUUOHAIBHBIE 3aBUCUMOCTH, UX I'paduKu U cBoicTBa. JInHeliHas
¢bynkuus, e€ rpaduk u cBoiictBa. KBagparnunas pyHkuus, e€ rpaduk u cBoiicta. CreneHHple QYHKIMH ¢ HATYPAIbHBIMU TIOKa3aTesiMe 2 U 3, UX rpaduku u
cBoiicta. Ipadukn dyskimit y = \Vx, y = 3x, y = [x|.

Yucnoevie nocnedosamenvruocmu. 11oHATHE YUCIOBON MOCIIEIOBATEIBHOCTH. 3a/IaHUE MTOCIIET0BATEILHOCTH PEKYPPEHTHOH GopMyIoii u GopMyIIoi n-ro 4ieHa.
Apudmerruaeckast 1 reoMmerpudeckas mporpeccuu. opmyibl n-ro 4ieHa apuGMETHIECKONW U T€OMETPUIECKOM MPOrpeCcCuid, CYMMBI TIEPBBIX I1-X YJICHOB.
N3006pakeHue 4ieHOB apu(PMETHIECKON U TeOMETPUIECKON IPOrPEeCcCHii TOUKaMH KOOPAMHATHON TIOCKOCTH. JIMHEHHBIH 1 SKCTIOHEHIIMAT bHBIA POCT.
C0KHBIETIPOIIEHTHI.

Onucamenvnaa cmamucmuka. llpencraBienne JaHHBIX B BUJIE TaOnuLL, quarpamm, rpaguxos. CinydaiiHas n3MEeHUYMBOCTb. CTaTUCTUUECKHUE XapaKTEPUCTUKHI
Habopa JaHHBIX: cpeaHee apupMeTHIecKoe, MeinaHa, HauOoJIbllee U HauMeHblllee 3HaueHus, pa3max. [IpeacraBieHne o BHIOOPOYHOM UCCIIEJOBAHUH.
Cnyuaiinvie coovimus u eepoamnocms. IloHsTue 0 cydyaitHOM OTBITE U CTy4aitHOM coObITHH. YacToTa cirydaitHOTO cOOBITHA. CTaTUCTHYECKUI TTOIX0.T K
MOHATHIO BEpOSATHOCTU. BeposTHoCTH

MIPOTHBOTIONIOKHBIX COOBITHI. JJoCTOBEpHBIE M HEBO3MOKHBIEC COOBITHS. PaBHOBO3MOX)HOCTH COOBITHIA. Kitaccrmueckoe omnpeneneHrne BEpOsSTHOCTH.
Komoéunamopuka. Petienne koMOMHAaTOPHBIX 3a7au nepebopom BapuanToB. KombuHaropHoe npasuio ymHoxkeHus. [lepectanoBku U (hakTopuar.
TI'eomempuueckue gpuzypul. [1psimbie u yriel. Touka, npsimasi, iIockocTb. OTpe3okK, ayd. YTod.

Buns! yrinos. BeptukaneHble u cMexHbIe yribl. buccektpuca yria. [lapamiensHble u nepecekatonmecs npsmele. llepnenaukynsapusie npsMsie. Teopemsl o
MapAJUIEIbHOCTH U NEPIICHIUKYIAPHOCTH NpAMBIX. [leprnieHauKkynsap u HakioHHas K npssMoil. CepeAMHHBIN NEPIEHANKYISP K OTpE3Ky. I'eomeTpudeckoe MecTo
Touek. CBOMcTBa OMCCEKTPUCHI YIila U CEPEIMHHOrO NMEPNEeHIUKYIIsApa K oTpe3Ky. TpeyronbHuk. Beicota, Menuana, OuccekTpuca, CpeHsist TMHUS TPEYrOJIbHUKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKHU; CBOWCTBA U IPU3HAKU PAaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa TpEyroibHUKOB. HepaBeHCTBO
TpeyroyibHuka. COOTHOIIEHUSI MEXKIY CTOPOHAMH U yrilaMH TpeyrojbHuka. CyMMa yrioB TpeyroJibHuKa. BHeminue yribsl TpeyrojibHuka. Teopema Daneca.
[Tono6ue TpeyronbankoB. [Ipusnaku moaobus TpeyronbHUKOB. Teopema [Tudaropa. Cunyc, KOCUHYC, TAHTE€HC, KOTAHT€HC OCTPOTO YIJia MPSMOYTOJIHbHOTO
TpeyroapHuka u yrios ot 0 no 180°, mpuBeneHue Kk ocTpomy yrily. PemeHne npsiMoyroyibHbIX TpeYroiabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@DopMmyibl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC OJTHOT'O U TOTO K€ yria. PenieHye TpeyroibHUKOB: TEOPEMa KOCUHYCOB U TEOPEMA CUHYCOB.
3aMeyarenbHble TOUKUTPEYrojbHUKa. YeTblpéxyronbHuk. [lapamienorpamMm, ero cBoiicta u npusHaku. [IpsMoyroiabHUK, KBaapaT, poMO, UX CBOWCTBA U
npusHaky. Tpanenus, cpeassst JIMHUA Tpaneuud. MHOTOyrojbHUK. Beimykisie MHOTOyrojbHUKH. CyMMa YIJIOB BBITYKJIOTO MHOTOYroJIbHUKA. [IpaBuibHbIe
MHOTOYroJIbHUKH. OKpyXHOCTb U Kpyr. [lyra, xopaa. Cekrop, cermeHT. LleHTpanpHblii yroJl, BIMCAaHHBIN YroJl; BEIMYMHA BIIMCAHHOTO yria. Bzanmuoe
PacroJIoKEeHUE IPSAMOIN U OKPYKHOCTH, IBYX OKpYyKHOCTeH. KacaTenbHas 1 cexyias K OKpyKHOCTH, UX CBOMCTBA. BrircaHHbIe M ONMCAHHBIE MHOTOYIOJIBHU KU.
OKpyXHOCTb, BIIUCAHHAs B TPEYI'OJIbHUK, U OKPY’KHOCTb, OIIMCAHHAsl OKOJIO TPEYrOJIbHUKA. BrincaHHbIe U ONMCAaHHBIE OKPYKHOCTH
IIPaBUILHOIOMHOIOyrojibHUKa. ['eomeTpuueckue npeodbpasoBanus. [lonstue o papenctse guryp. [lonstue o ABMXKEHUU: OceBasi M LEHTPaJIbHAsI CHMMETPUH,
napajJiesIbHbIN nepeHoc, noBopoT. [lonsTue o nogodun ¢uryp u romoteTuu. Pemenue 3a1a4y Ha BIYMCICHHE, J0KA3aTEIbCTBO U IOCTPOECHUE € MCIIOJIb30BaHHEM
CBOMCTB M3y4YECHHBIX (UTYD.

H3zmepenue zeomempuueckux eenuyun. JInuHa orpeska. PacctossHue oT TOUKHM 10 NPSMON.

PaccrostHue Mexay napaienbHbIMU OpsiMbIMU. [IepumeTp MHOTOyroapHuKa. JirMHa OKpyKHOCTH, YUCIIO I, JUIMHA TyI'M OKpYKHOCTH. ['pagycHas mepa yria,
COOTBETCTBUE MEX/1y BETMUMHON IIEHTPAILHOTO YIJa ¥ JUIMHOW TYruoKpyxHocTH. [loHsTHE mitomany miockux guryp. PaBHOCOCTaBlIEHHbIE U PAaBHOBEIHKHUE



¢urypsr. [Tnomans npsimoyroisauka. Inomanau napamienorpaMma, TpeyrojibHUKa 1 Tpanenud. [liomans MHOrOyroasHuKa. [110mans kpyra v io maap CeKTopa.
CooTHoIIeHHE MEeXAY IJIOUIaIIMHU TOA0OHBIX Guryp. Pemenne 3a1ay Ha BEIYUCIICHHE U T0OKA3aTENIBCTBO C UCIOJIb30BAHUEM M3YUYEHHBIX (DOPMYII.
Koopounamui. Ypasaenue npsamoid. Koopaunatsl cepeaunbl oTpe3ka. @opmysa pacCTOAHUSA MEXKIY ABYMS TOUYKaMU IJIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH.
Bexkmopui. [Inuna (Mmonyns) Bekropa. PaBeHcTBo BekTOpoB. KosunueapHsie BekTopbl. KoopaiuHaTsl BekTOpa. Y MHOKEHUE BEKTOpA Ha YUCIIO, CyMMa BEKTO POB,
pa3oKeHue BEKTopa M0 JBYM HEKOJUIMHEapHbIM BekTopaM. CKalsipHOE IPOU3BEICHIE BEKTOPOB.
Teopemuxo-mnorcecmeennvie nonamusa. MHOXKECTBO, 3JIEMEHT MHOYKECTBA. 3aJaHUE MHOKECTB [IEPEUNCICHUEM AJIEMEHTOB, XapaKTEPUCTUYECKUM CBONCTBOM.
CrangapTHble 0003HaYEHUS YUCIOBBIX MHOKECTB. [lycToe MHOXKecTBO U ero o60o3HaueHue. [lonmMHoxkecTBo. OOBEAMHEHNE U IEPECECUEHNE MHOYKECTB.
Wnmroctpanyist OTHOIIEHUH MEXTy MHOYKECTBAMU C TIOMOIIIBIO Tuarpamm Diiepa—BeHHa.
Inemenmut nocuku. OnpeneneHre. AKCHOMBI U TeopeMbl. JlokazarensbcTBo. Jloka3aTenbcTBO OT NpoTUBHOTO. Teopema, oOpatHas nanHoi. [lpumep u
KoHTprnpumep. [loHsITHE O pABHOCUIIBHOCTH, CIEIOBAHUHU, YIIOTPEOJIEHNE JJOTHYECKUX CBSA30K €CJH..., TO, B TOM U TOJIBKO B TOM Clly4ae, JOTUYECKHE CBSI3KU U,
WIH.

7 KkJj1acc

Moayab «Adaredpa.

I'naBa 1. Boipa:xkenusi. To:xxnecrBa. YpaBHenus (23 1)

UYucnossie BelpaxeHus. Beipaxkenus ¢ nepemenHbIMU. CpaBHEHHE 3HaUeHUH BeIpakeHn. CBolicTBa neicTBUN Hax yncinamu. ToxaecTBa. Tox1eCTBEHHbIE
npeoOpa3oBaHus. YpaBHEHUE U ero KopHU. JIuHeiiHoe ypaBHEHHE ¢ 01HOM nepeMeHHON. Pemenne 3agau ¢ moMoibio ypaBHeHui. CpeHee apud MeTuyeckoe,
pa3max, Moaa. MennaHa Kak CTaTUCTUYECKAsl XapaKTEPUCTHKA.

I'naBa 2. ®yukuum (11 4)

Uto takoe PpyHkums. Berancnenue 3Hauenunit pynkiuu mo Gopmyne. I'padux dyakuun. [Ipsmas nponoprunoHaabHOCTh U €€ rpaduk. JInnelHas GyHKIUS 1
ee rpaduk.

I'naBa 3. Crenenp ¢ HATYpaJbHbIM Noka3aTeseM (11 4)

OrnpeneneHre CTENEHU ¢ HATypaJbHBIM ITOKa3aTesieM. Y MHOKEHHUE U JICJICHHE cTeneHeil. Bo3BeneHue B cTenenb Npou3BeieHNs U cTerneHd. OTHOUIEH U
ero CTaHJapTHBIN BU. YMHOKEHHE OJHOUIECHOB. Bo3Beenue oHouIeHa B cTenenb. Oynkuun y = x2 uy = x3 nx rpaduxu.

I'naBa 4. Muorouiensl (184)

MHuorousieH u ero ctanaapTHbId Buj. CllokeHre U BBIYUTaHHE MHOTOWICHOB. Y MHOKEHHE OJTHOUWICHA Ha MHOTOWIeH. BbiHecenue o01iero MHOXKHUTENS 3a
CKOOKHM. YMHOKEHHE MHOTOYJIEHa Ha MHOTOUJIeH. Pa3noskeHrne MHOrO4YIeHa Ha MHOXKUTENN CIIOCOO0M TPYIIITUPOBKH.

I'naBa 5. ®@opmyJibl COKpalIeHHOTo YMHOxkeHHs (18 1)

Bo3Beznenue B kBajipat U B KyO CyMMBbI U Pa3HOCTH JIBYX BhIpaKeHUHN. Pa3nokeHne Ha MHOKUTEH ¢ IOMOIIbIO GOopMys KBaJpaTa CyMMBI M KBajpaTa
pPa3HOCTU. YMHOKEHHE Pa3HOCTH JIBYX BBIPAKEHUHN HA UX cyMMYy. Pa3nokeHne pa3HOCTH KBAJpaTOB Ha MHOXKUTENU. Pa3nokeHne Ha MHOKUTENIN CYMMBI U
pasHocTH KyOoB. IIpeoOpa3oBanue 11e10r0 BeIpakeHus B MHOrowieH. [IpuMeHneHne pa3iu4HbIX c1oCO00B IS pa3iokKeHHUs Ha MHOKHUTEIH.

I'maBa 6. Cucrembl JIMHEHHBIX ypaBHeHui (15 49)

JIuHeltHOe ypaBHEHUE ¢ JIBYMS MEpeMEHHBIMU. I'pahuk TMHEHHOTO ypaBHEHUS C IByMs NepeMeHHbIMU. CHCTeMbl IMHEHHBIX YpaBHEHHUH ¢ ABYMSI
nepeMeHHbIMH. Crioco6 nojictanoBkU. Crioco0 croskeHus. Pemienne 3aau ¢ MOMOIIbIO CUCTEM YpaBHEHUH.

Moayasb «I'eomerpusa»



I'naa 1. HauanbHble reomerpudeckne cBeaenus (10 u)

[Ipsimast u oTpe3ok. Jlyd u yros. CpaBHeHHE OTPE3KOB U YIiioB. U3mMepenne oTpe3koB. CMeXHBIE U BEPTHKAIbHBIC YIIIbL. [lepneHauKyaspHbie npsiMbIe.

I'nasa 2. Tpeyroabuuku (17 4)

Tpeyronbauku. [1epBriii mpu3HaK paBEHCTBA TPEYTOJIBHUKOB. Meananbl, OMCCEKTPUCHI M BBICOTHI TPEYroJIbHIKA. PaBHOOEAPEHHBIN TPEYTOJIBHUK, €TO0
cBoiicTBa. BTopoil mpu3Hak paBeHCTBA TPEYroJbHUKOB. TpeTuii mpu3HaKk paBeHCTBA TPEYroabHUKOB. OKpyXHOCTB. [IpuMepsl 3a1a4 Ha MOCTPOCHHUE.

I'nasa 3. [lapasiienbnsblie npsimble (13 1)

[Ipu3Haky napawieIbHOCTH NPSAMBIX. AKCHOMA NapaJIeIbHBIX TPsIMbIX. CBOMCTBA MapalIeIbHBIX MPSMBbIX.

I'naBa 4. CooTHOIIIEHHE MEKIY CTOPOHAMH U yIrjlaMu TpeyrojbHuka (18 u)

CymmMa yrioB TpeyroJyibHuKa. COOTHOIIIEHNE MEXIY CTOPOHAMH U yrilaMu TpeyroyibHuKa. HepaBeHcTBO TpeyronpHuka. [I[psaMoyroasHbIe TpEeyroias HUKU U
WX HEKOTOpbIE CBOMCTBA. [Ipr3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTrOJIBLHIUKOB. PaccTosiHue OT TOUKM 710 psAMOi. PaccTosiHue Mexay napaiiebHbIMUA
npsiMbIMU. [locTpoeHue TpeyroJbHUKA MO TPEM DJIEMEHTAM.

IMoBTOopenue (16 u)

8 Ki1ace

Moayib «Aaredpa.

I'naBa 1. PaunonaabHbie Apoou (23 1)

Panmonaneubie 1po6u u ux cBoiictBa. CymMa u pazHOCTh Apooeit. [IponsBeaeHue n yacTHoe ApoOECi.

I'naBa 2. KBaaparubie kopuu (19 4)

JlefictButenbHble 4ucaa. ApudMETHYECKHA KBaJpaTHBIA KopeHb. CBOWCTBA apu(PMETHYECKOTO KBaapaTHOrOo KopHsA. [IpumMeHeHHe CBOWMCTB
apru(METHIECKOTO KBAJPATHOTO KOPHSI.

I'nasa 3. KBaapaTublie ypaBuenus (21 4)

KBanparHbeie ypaBHEHHS U €ro KOpHU. J[poOHbBIE pallMOHATILHBIC YpaBHEHHUS.

I'naBa 4. HepaBenctBa (20 4)

YucnoBble HepaBEeHCTBA U X cBoiicTBa. HepaBeHCTBa ¢ OJHOM MEPEMEHHON U UX CUCTEMBI.

I'aaBa 5. CreneHb ¢ meJIbIM MoKa3aresieM. JjieMeHThl cratucTukd (11 4)

CreneHs ¢ 1eJIBIM IT0Ka3aTeIeM U €€ CBOMCTBA. DJIEMECHTHI CTATUCTHKM.

Mopnyab «I'eomeTpus»

I'nasa 5. Yerpipéxyroabuuku (14 v)

Muoroyronsuuku. [lapamienorpamm u tpanenus. [IpsMoyronbHuk, poM0, KBaapar.

I'nasa 6. [linomann (14 4)

[Tnomans MHOrOyronsHuka. [lnomanu napamienorpaMmma, TpeyroibHuka 1 Tpanenuu. Teopema Iudaropa.

I'maBa 7. Ilono6nbIe Tpeyronbuuku (19 v)

Omnpenenenre MOAOOHBIX TPeyroiabHUKOB. Ilpu3Haku momobust TpeyronbHUKOB. [IpumeHeHHe MOAOOUS K J0Ka3aTeNbCTBY TEOPEM U PEIICHUIO 3a/ad.
CoOOTHOIIIEHUS MEK]Ty CTOPOHAMH U YTJIaMH MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

I'maBa 8. Oxpy:xHocTb. (17 9)



Kacarenbnas x okpyxHocTu. L{eHTpasibHbIE U BIIMCAHHBIE YIIIbl. YeThIpe 3aMeyaTesibHble TOUKU TPEyrojabHUKa. Brimcannas u onvcanHasi OKpY»HOCTH.
IHoBTOpenue 12 4

9 knacc
Mopyab «Aaredopay.
I'naBa 1. KBaaparuunas pynxuus (22 1)
@Oynkius u ux cBoiictBa. KBagparnunslii Tpexwien. KBagpatuunas ¢yakuus u ee rpaduk. Crenennas Gynkius. KopeHs N-ii cremnenu.
I'naBa 2. YpaBHeHUs1 M HepaBeHCTBA ¢ 0/AHOI nepemMeHHO (16 1)
VYpaBHeHHUs ¢ 0HOM NTepeMeHHoM. HepaBeHCcTBa ¢ 0THOM IEPEMEHHOMN
I'naBa 3. YpaBHeHus1 1 HepaBeHCTBA ¢ ABYMs nepeMeHHbIMH (17 u)
VYpaBHeHUsI ¢ IByMs IEPEMEHHBIMU U UX clUcTeMbl. HepaBeHCcTBa ¢ IByMsI IEpEMEHHBIMU U UX CUCTEMBI.
I'naBa 4. Apudmernueckasi u reomerpuyeckasi nporpeccuu (15 4)
Apudmernueckas nporpeccus. ['eomerpruueckas nporpeccus
I'naa 5. diieMeHTHI KOMOMHATOPUKH U TEOPUH BeposiTHOCTEM (13 1)
DnemeHTH KOMOMHAaTOpUKU. HauanbHble cBeICHUS U3 TEOPUU BEPOSITHOCTEM
Moayas «I'eomeTpus»
I'naBa 9. BexkTopbl.(8 4)
[Tonarue BexTopa. CiiokeHUE U BBIYNTAHNUE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA 4yucio. [[puMeHeHre BEKTOPOB K PEIICHUIO 3a7a4
I'naBa 10. Metoa koopaunar. (10 4)
Koopaunats! Bexktopa. [IpocTelinume 3agaun B KOOpAUHATAX. Y pPaBHEHUSI OKPY>KHOCTH U MPAMOI.
I'naBa 11. CooTHOmIEeHNEe MY CTOPOHAMH M YIJIaMHU TpeyrojbHuKa. CkajsipHoe npousBeaeHne BeKTopos. (11 4)
CuHYyC, KOCHHYC, TAHT€HC, KOTaHI'€HC yriia. COOTHOLIEHHS MEX1y CTOPOHAMH U YIIIAMH TPEYroJbHUKA. CKaJsipHOE MPOU3BEACHUE BEKTOPOB.
I'naBa 12. JliinHa OKPYKHOCTH U IIOIIAAL Kpyra (12 v)
[IpaBusibHBIE MHOTOYTOJIbHUKHU. J[JIMHA OKPYKHOCTH U IJIOIIAb Kpyra
I'nasa 13. /IBu:kenus (8 u)
[Tonsitue newxenus. [lapanienbHbIi IEPEHOC U TOBOPOT.
I'naBa 14. HayagabHble cBeieHus U3 cTepeoMeTpuu (8 1)
MHuororpanHuku. Tena ¥ MOBEpXHOCTU BpalllEHUS



3. KajleHaapHO — TeMaTH4YeCKOo€e NJAHUPOBaHME.

/ KJjacc
Ne Tema (Moayns Anrebpa, I'eomerpusi) KoJs-Bo yacos
1 Bripaxenus. ToxxaectBa. YpaBHeHHS 23
2 OyHKIMH 11
3 CrerneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM 11
4 MHOTOWICHBI 18
5 DOopMyJTIbI COKPAIIEHHOTO YMHOXKEHHUS 18
6 CucreMbl TUHEHHBIX YpaBHEHUN 15
1 HauanpHbie reoMeTpruiecKue CBeIeHUS 10
2 TpeyroasHUKH 17
3 [TapamiensHbIe PSAMBIC 13
4 CoOTHOIIIEHHE MEXKTy CTOPOHAMH U YTJIaMH TPEYTrOJbHUKA 18
[ToBTOpEHNE 16
Hroro 170
8 Kjacc
No Tema (Moayne Anreopa, ['eomerpus) Kos-Bo wacos
1 PanmonansHbIe 1poOH 23
2 KBagparHbeie kopHU 19
3 KBanparHeie ypaBHEHUS 21
4 HepasencrBa 20
5 CreneHs C 1eNbIM [MoKazarejaeM. JJIeMEHThl CTATHCTUKH 11
1 YeThIpEXyroJIbHUKH 14
2 IImomans 14
3 ITo100HBIE TPEYTOJIBHUKH 19
4 OKpyXHOCTb 17
[loBTOpEeHME 12
Hroro 170




9 kJaacc

Ne Tema (Moayne Anredpa, ['eomerpusi) KoJs-Bo yacos
1 KBanparnunas GyHKIms 22
2 YpaBHEHMsI U HEPABEHCTBA C OJIHOM epeMEHHOI 16
3 YpaBHEHHUsI 1 HEPABEHCTBA C JIBYMs IEPEMEHHBIMU 17
4 Apudmernueckas U reoMeTpruecKas Iporpeccuu 15
S) DneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEH 13
1 Bekropsl 8
2 Metoa KoOpAWHAT 10
3 CoOTHOIIIEHHE MEXKTy CTOPOHAMH H YTJIaMH TPEyroabHuKa. CKaIsIpHOE MPOU3BEICHUE BEKTOPOB 11
4 JlnmrHa OKpY)KHOCTH | IIONIAIb Kpyra 12
5 JIBYOKEHHS 8
6 HavaneHbIe cBeIeHUS U3 CTEPEOMETPUN 8
00 akcroMax IJIaHUMETPUHU 2
[ToBTOpEHME 28
HUroro 170
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