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I. OBIIUE ITOJIOXKEHUA

1. ®onx ouenounsix cpeacts (manee — DOC) mpenHasHayeH JUII KOHTPOJS U OLIEHKH
00pa3oBaTEeNbHBIX JTOCTHKEHUN 00y4aromuxcs, OCBOMBIIMX nporpammy auctumminasl O0/].13
Maremaruxka.

2. ®OC BxIIOYAET OLEHOYHbIE MaTepuajbl Uil MPOBEIEHUS TEKYLIEro KOHTPOJIA U
MIPOMEKYTOYHO aTTecTau B (hopMe IK3aMeHa.
3. ®OC mno3BoJse€T OLEHUBAaTh 3HAHMS, YMEHHWs, HampaBlieHHble Ha (opMHpOBaHUE

KOMITIETCHITUH.
4. ®OC pa3paboTaH Ha OCHOBAaHUH TOJIOKEHUII OCHOBHOW 00pa30BaTENbHON MPOTPaMMBI IO
cnermansHOCTH 21.02.19 3emueyctpoiictBo aucuuuinabsl OO0/1.13 MartemaTuka.

5. ®OC sBnsercs 06s13aTeNbHBIM 000CO0IEHHBIM MPUIJIOKEHUEM K pabouell mporpaMmme.



1. OOKUJAEMBIE PE3YJIBTATBI U3YYEHUA

PesysbTaThl 00y4yeHus

IToka3aTen OLlEHKH
o0pa3oBaTeJbHBIX Pe3yJIbTATOB

Oommue

-TOTOBHOCTH K TPYAY, OCO3HaHHE IICHHOCTH MacTepCTBa, TPYLOIr00ue;
-TOTOBHOCTH K aKTUBHOM JACATCIIbHOCTHU TEXHOJIOIrNYSCKON 1 COHI/IaHBHOﬁ
HaIrpaBJICHHOCTH, CHOCO6HOCTI) WHUIMHUPOBATD, IIJIAHUPOBATL U
CaMOCTOATCIIbHO BBIIIOJIHATE TaKYIO JCATCIbHOCTD,

- HHTEpeC K pa3IuHbIM chepam nmpodecCHOoHATBHON A TETbHOCTH.
OBjajicHUE YHUBEPCAIBHBIMU y4COHBIMHU
I1I03HaBaTCIbHBIMU I[eﬁCTBI/IHMI/I:

a) 0a30BbIC JIOTHYECKHE JIEHCTBHSL:
-CaMOCTOSITENIbHO ~ (POPMYITHPOBATH |
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBATb CyIIIeCTBeHHLII‘/JI IMPpU3HAK HJIM OCHOBAHHA JJId CpaBHCHMA,
KJIacCU(pUKaIUK U 0000IIECHUS;

-OMpeNeNaTh e JAeSTeNbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPHUH HX
JOCTHIKEHUS,

- BBIABJIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHA B pacCMaTpUBACMBIX
SABJICHHUAX,

- BHOCUTHL KOPPEKTUBBI B ACATCIIBHOCTb, OLICHWBATH COOTBETCTBUC
PE3YIBTATOB IIEJSIM, OIEHUBATH PUCKH ITOCIIEICTBUH IS TENbHOCTH;
-pa3BUBaTh KPECATUBHOC MBIIIIJICHUC ITPU PCIHNCHUHN JKU3HCHHBIX npoﬁneM

0) 6a30BbIC HCCIEA0BATEIILCKHAE ICHCTBHUS:

-BIIaZIcTh ~ HABBIKAMH  y4eOHO-MCCIENOBATENLCKOM U
JIeSTeIbHOCTH, HAaBBIKAMU pa3pelleHHs MpodieM;

-BBISIBJIATh TPUYUHHO-CJICACTBEHHBIC CBSI3M W AaKTYyallM3MpOBaTh 3ajady,
BBIIBUTATh  THIIOTE3y €€  peIICHHs, HaXOJAWTh apryMEHThl  JUIs
JIOKa3aTeNbCTBA CBOMX YTBEPXKIICHHM, 3a/laBaTh MHapameTpbl U KPUTEPHH
PpEIeHNUS;

-aHAM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHWs 3ala4yd  pPe3yibTaThl,
KPUTHYECKU OICHHBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMEThb NEPEHOCUTh 3HAHWSI B MO3HABATEIBHYIO W MPAaKTHYECKYIO 00JacTH
KHU3HEICATELHOCTH,

-yMeTh UHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEAMETHBIX 001aCTel;
-BBIJIBUTATh HOBBIC UJICH, TIPEIIaraTh OPUTUHAIBHBIC MTOIXObI U PEIICHUS U
CMOCOOHOCTh MX MCIIONIH30BAHUS B MO3HABATENILHON ¥ COIMAITLHON MPAKTHUKE

aKTyaJlu3upoBaTh  IpodieMy,

MPOEKTHOMN

B obnacTy IeHHOCTH HAayYHOTO TTIO3HAHMSL:

-c()OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BHTHS HAyKH M OONIECTBEHHOH MPAaKTHKH, OCHOBAaHHOIO Ha
JHAore KyJabTyp, CIOCOOCTBYIOIIErO OCO3HAHMIO CBOEro MecTa B
MOJUKYIBTYPHOM MHPE;

-COBEPUICHCTBOBAHHME SI3BIKOBOM M YMTATEIBCKOW KyJBTYpBHI KaK CPEICTBA
B3aUMOJICHCTBHS MEXTY JIFOJABMH U TIO3HAHHUS MHPA;

-0OCO3HAHNE LEHHOCTH HAYYHOH AESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
NPOEKTHYIO W HCCIIEIOBATENbCKYIO JIEATEIbHOCTh WHIMBHIYalbHO H B
TpymIe.

OBnageHue yHuBepCcanbHbIMU Y4€OHBIMH I03HABATEIbHBIMU ACHCTBUSAMHU:

B) pabora ¢ nH(popManmeii:

-BJIaZIeTh HAaBBIKAMM TOJy4eHHs HH(OpMalMu M3 HCTOYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIEHO OCYLIECTBIATH MOUCK, aHAIIM3, CHCTEMATH3AlHIO U
HWHTEpIpETALIo HHPOPMALIUH PA3IMIHBIX BUJIOB U OPM IpE/ICTaBICHUS;
-co37aBaTh TEKCTHl B pa3NWYHbIX (QopMaTax ¢ Y4YeTOM Ha3HAaueHUs
nHGOpPMAIlMM W LIEIEBOH AayAWTOPHMH, BBIOMpas ONTHMAIBHYIO dopmy

OlrieHKa «OTJIHYHO». 3a TIyOoKoe

u MIOJTHOE OBJIaJICHHE
coJiep>KaHueM yueOHOro
Mmarepuaa, B KOTOPOM
00yJaroIHiics OpHEHTHpYeETCH,
MOHATUINHBIM armnapaTom,
AKIEHTOJIOTHYECKUM u

oppodMUYECKUM MUHHUMYMAaMH, 32
YMEHUE HAaXOIUTh U MCIIOIb30BaTh

WHpOPMAITHIO.

Orenxka «XOPOIIO». Ecnu
OOyJaromMiicss  MOJHO  OCBOHJI
yueOHBI ~ Marepuan,  BIaaeeT
MOHATUIUHBIM armapaTom,
aKIIEHTOJIOTHUECKUM u
opdodHYeCcKUM MHHAMYMaMHU,
OPUEHTHPYETCSI B  W3YYEHHOM
MaTepuaie, TPaMOTHO U3Jaraer

OTBET, HO B ero (hopMe HMeETCA
OTACIIbHBIC HETOYHOCTH.

OneHka «yJAOBJIETBOPUTETbHOY.
Ecmm 00yJarOIIHHACS
oOHapyKHUBaeT 3HAHUS u
MMOHAMaHue TOJIO’KEHHOTO
yaeOHOTO Marepuaa,
TOHATUITHOTO arnrnapara,
aKIIEHTOJIOTHYECKOT 0 u
0p(O3MUIECKOT0 MUHUMYMOB, HO
u3naraer ux HETOJHO,
HEMOCJIeIOBaTEeNbHO,  JIOITyCKAaeT
HETOYHOCTH B ONpeAeNeHUH
MOHATHH, HE yMEeT M0Ka3aTeIbHO
000OCHOBATh CBOM CYKJICHUSI.
Ouenka

«HeyI0BJIeTBOpPUTEIbHO». Ecim
o0yJarommiics uMeeT
pa3po3HEHHEIE, OeccrucTeMHbIe
3HaHMSA, HE YMEeT BBLACIATH
IIaBHOE W BTOPOCTEIEHHOE,
JIOTTyCKaeT OITMOKHU B

OIpeACIICHUN HOHﬂTHﬁ, HCKaXXacT
nux CMBICJI, 6€CHOp$I,[[O'{H0 n
HCYBCPCHHO U3JIaracT MaTcpuail.




MIPEJCTABIICHUS U BU3yaIU3alluH;
-OI[EHUBATh JOCTOBEPHOCTH, JCTUTHMHOCTh WH(OPMAIIMH, €€ COOTBETCTBHE
MIPaBOBBIM ¥ MOPAJIbHO-3TUYCCKUM HOPMaM;

-HCIIOJIb30BaTh  CPeACTBa HMH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PCIHICHMM  KOTHUTUBHBIX, = KOMMYHHKATHBHBIX U
OpPTaHM3AIMOHHBIX 3a7lad ¢ COOJIOZICHUEM TpPeOOBAaHUN SProOHOMHKH,
TEXHUKH O€30IaCHOCTH, THUTHEHBI, PECypcoCOepeKEeHHUs, IPaBOBbIX U
ATUYECKUX HOPM, HOPM MH()OPMAITMOHHOM 0E30M1aCHOCTH;

-BJIaJICTh ~ HABBIKAMU  pAclO3HABaHUSA W 3alIUThl  WHGOPMAIIVH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH

B o0nactu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHHMSL:

- ¢(hopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHUECKOTO TIOBE/ICHHSI,
-CIIOCOOHOCTh OIICHHWBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPHUEHTHUPYACH Ha MOPAJIEHO- HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
-0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTORYMBOTO OYAYIIIEro;
-OTBETCTBEHHOE OTHOIICHHE K CBOMM POAUTENSM U (WIHM) APYTUM UJICHAM
CEMBbH, CO3JIaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHATUS IEHHOCTEH
CEMEWHOM JKM3HU B COOTBETCTBUU C TPaJUIIMAMU HapoaoB Poccuu;
OBnajsieHre YHUBEPCATHHBIMH PETYIATUBHBIMU JICHCTBUSMI:

a) caMOoOpTraHU3aIINs:

-CaMOCTOSITEIIEHO OCYIIECTBIIAThH MMO3HABATEIHHYIO JCSITEILHOCTD, BEISBISTE
npoOjieMbl, CTaBUTh W  (POPMYJIMPOBAaTh COOCTBEHHBIC 3aga4yd B
00pa3oBaTENbHON NEITEIEHOCTH U )KH3HEHHBIX CUTYaIINSX;
-CaMOCTOSITEIEHO COCTAaBJIATh IIAH pEmIeHUsT MpoOJIeMBI C  yUETOM
HAMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHI;
-1aBaTh OLEHKY HOBBIM CUTYAIUsIM;

CHocoO0CTBOBAaTh (POPMHUPOBAHUIO W TPOSBICHHUIO INMUPOKOH JPYIUIH B
pa3HbIX 00MaCTAX 3HAHMMU, IOCTOSHHO IMOBHIIIATH CBOH 00pa30BaTC/IbHBIA U
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJb:

WCIOJIb30BATh MPUEMBI pe(IEKCHH ISl OIICHKH CHTYaIlUH, BHIOOpa BEPHOTO
peLIeHus;

-yME€Th OLICHMBaTh PUCKA M CBOECBPEMEHHO INPUHUMATh PELICHUA IO HUX
CHUKCHMUIO;

B) DMOITMOHAJIFHBIN HHTEIJIEKT, MPEIIoararonuii copMrUpOBaHHOCTS:
BHYTPEHHEW MOTHBALUY, BKJIFOUYAOLIEH CTpEMIICHHE K JOCTHXKECHUIO LIETU U
ycnexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHUE JEHCTBOBATh, HCXOAA W3
CBOHMX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CITOCOOHOCTh TTOHUMATh YMOIMOHATBHOE COCTOSHUE
IPYTUX, YIUTBIBATH €ro MPH OCYIIECTBICHHH KOMMYHUKAIIUH, CIIOCOOHOCTH
K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMATBHBIX  HABBIKOB, BKIIOYAIONIUX  CIOCOOHOCTH  BBICTPanWBaTh
OTHOIIEHUS C JPYTUMH JIFOABMH, 3a00THTHCS, TMPOSBIATH HHTEPEC U
paspemaTh KOH()IUKTHI

-TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTPEIEII CHUIO;
-OBJIAJICHUE HABBIKAMU  y4eOHO-HCCIIE0BATEIbCKONH, MPOSKTHOH  H
COLIMATIBHOM IeSITEbHOCTH;

OBnaneHne yHUBEpCATbHBIMI KOMMYHUKATUBHBIMY JIEHCTBHSIMH:

0) coBMecTHas JeITEIbHOCTE!

-MIOHMMATh W MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHHON W WHIMBH/yaTbHON
paboTHL;

-IPpUHUMATh [EIH COBMECTHOH JEATEIEHOCTH, OpraHW30BBIBATH U
KOOPJAMHUPOBATH JIEHCTBHSI TI0 €€ JOCTHKEHUIO: COCTABIIATh TUIAH JISHCTBUM,
pacnpenensaTh poJid ¢ y4eTOM MHEHHH YYaCTHHKOB OOCYKIATh PE3YJIbTaThI
COBMECTHOH paboTBhI;

-KOOPJIMHUPOBATh W  BHINONHATE pPabOTy B  YCIOBHAX PEATBHOTO,
BHPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aNMOJICHCTBUS;




-OCYIIECTBIISITh TO3UTHBHOE CTPATErMYeCKOe IIOBEJCHHUE B Pa3lMYHBIX
CUTYyalLUsX, IPOSBIISTH TBOPUYECTBO U BOOOpakeHU e, ObITh HHUIIHATHBHBIM.
OBnageHue yHUBEpCANbHBIMU PEryISITUBHBIMU ICHCTBUSMHU:

T') IpUHSATHE ce0sl U IPYTrUX JIOJICH:

-IPUHAMATbh MOTUBBI U apIYMEHTHI APYTUX JIIOACH NpH aHaIH3€e Pe3yIbTaToB
JeTebHOCTH,

-PU3HABAThH CBOE MTPABO M NMPABO APYTUX JIOACH Ha OLIHOKY;

pa3BUBATh CIOCOOHOCTh IOHMMATh MUP C TIO3UIMH APYTOTO YeTIOBeKa

B 00nacTu 3CTETHYECKOrO BOCIIUTAHUS:

-3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOLICHHIA;
'CHOCO6HOCTB BOCIIpUHUMATL pPa3JIA4YHbIC BHUJbBI HUCKYCCTBA, Tpaaulluld U
TBOPYECTBO CBOETO0 M JAPYTHX HAPOIOB, OIIyIIAaTh 3MOIMOHAIBHOE
BO3/IEMCTBHE UCKYCCTBA;

'Y6C)K}Z[GHHOCTB B 3BHAUUMOCTH JId JIMYHOCTU U OGH.[eCTBa OTCYECTBECHHOI'O U
MHPOBOTI'O HCKYCCTBA, OTHHYCCKUX KYJIBTYPHBIX TpaI[I/IHI/Iﬁ U HapoJHOro
TBOPYECTBA;

-T'OTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbBIX BHUJaX HMCKYCCTBA, CTPEMIICHHUC
IIPOABJIATH Ka4€CTBA TBOp‘IeCKOfI JIMYHOCTH,

OBHaHeHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:

a) oOIICHHE:

-OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX chepax »KU3HH;

-pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOINEHMs, IOHMMATH 3HAYCHHE
COITMATIBHBIX 3HAKOB, PACIO3HABATh MPEANMOCHUIKH KOH(MIMKTHBIX CHTYaIHi
U CMATYATh KOHq)J'II/IKTI)I;

-pa3BepHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C UCIIONL30BAHHUEM
SI3BIKOBBIX CPEJICTB

-0CO3HaHKHE 00YYAIOIIMMUCS POCCHICKON IPaskIaHCKOW UICHTHIHOCTH;
-LIeJICHAIPaBIECHHOE Pa3BUTUE BHYTPEHHEH IMO3MLMU JIMYHOCTH Ha OCHOBE
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH HaponoB Poccuiickoii denepainuuy,
HUCTOPUYECKUX M HAIMOHAJIBHO-KYIbTYpPHBIX Tpaaului, ¢GopMHUpOBaHHE
CHCTEMBI 3HAYMMBIX LIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYNLIMOHHOTO MMPOBO33PEHUS, NPABOCO3HAHUS, 3SKOJIOIMYECKOU
KYJIBTYPBbI, CIOCOOHOCTH CTaBUTh LIEJIU M CTPOUTH KU3HEHHBIE IJIaHbI;

B gacTtu rpax1aHCKOr0 BOCIIUTAHUA:

-OCO3HAHHE CBOUX KOHCTUTYLHMOHHBIX INIPaB M OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA U MPaBOIOPAIKA;

-IPUHSATHE TpaIULMOHHBIX HaIMOHAJIbHBIX, 00I11eUeI0BeYECKUX
TYMaHHCTHUYECKUX U JEMOKPaTHYECKUX LIEHHOCTEH;

-TOTOBHOCTh IMPOTHUBOCTOSATH MICOJNIOTHM SKCTPEMHM3Ma, HALMOHAIN3MAa,
KceHo(oOMH, TUCKPUMHUHALMK IO COLHAIBHBIM, PETUTHO3HBIM, PACOBBIM,
HAIlMOHAJILHBIM [IPU3HAKAM;

-TOTOBHOCTh BECTH COBMECTHYIO AEATENBbHOCTh B MHTEpEcax IPa’KAaHCKOIO
o0miecTBa, y4acTBOBaTh B CaMOYINpaBICHWH B 00IIeoOpa3oBaTenbHON
OpraHU3alMy U JETCKO-IOHOIIECKUX OPTaHU3aLMsIX;

-yMeHHE B3aMMOJEHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUH
¢ X (pyHKIMAMU U Ha3HAYCHUEM;

-TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOH NIESITENbHOCTH;
[TaTpuoTHyYecKoro BOCIUTaHUSL:

c(OpMUPOBAHHOCTh poccuiickon rpa)IaHCKOH HUAEHTHYHOCTH,
NATPUOTH3Ma, YBKEHUS K CBOEMY Hapo.y, YyBCTBAa OTBETCTBEHHOCTH IEpe]
Ponunoii, roproctu 3a cBOW Kpaii, cBoro PoauHy, CBOH S3BIK U KyJIBTYpY,
MPOIIIOE ¥ HACTOsIIee MHOIOHAIIMOHAIBHOT0 Hapoaa Poceuy;

-[IECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAaM, UCTOPUUYECKOMY U
NPUPOAHOMY HAclenulo, MaMsATHUKaM, TpaauUusM HapojoB Poccun,
JOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;
-uaeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KeHHIO W 3aumre OTeyecTsa,




OTBETCTBEHHOCTb 32  €ro  CyabOy;  OCBOEHHBIE
MEKIpEIMETHBIE TOHATHA W  YHUBEpCaJIbHbIE

(perynsTrBHBIC, TO3HABATENIbHBIC, KOMMYHHKATHBHBIC);
-clIOCOOHOCTh HMX HCIONB30BaHUS B II03HABATEIBHOW W  COLMAIBLHON
NIpAaKTHKE, TOTOBHOCTb K  CaMOCTOATEIBHOMY  IUIAHUPOBAHUIO U
OCYILECTBICHHIO  y4eOHOH  JAEATENbHOCTH, OpraHu3alud  y4eOHOro
COTpYOHHYECTBA C MEAATOTMYeCKUMH DPaOOTHHKAMH M CBEPCTHHKAMH, K
Y4YacTHIO B IOCTPOSHUU MHIMBHUIYaTbHOW 00pa30BaTelbHON TPACKTOPHH

00y4aroIMMUCS
yueOHbIE  JCHCTBUS

-HE IPUHHUMATh JEHCTBUS, IPUHOCSIUE BPE OKpYXKAIOIIel cpene;

-yMeTh MPOTHO3MPOBATh HEOIATOMPHUATHBIE JKONOTHYECKUE ITOCIIEACTBHS
HNpEANPUHUMAEMBIX JEUCTBUM, IPENOTBpALATh UX;

-pacIIUPUTH OMBIT AEITETbHOCTH YKOJIOTMUECKOM HallpaBIEeHHOCTH;
-pa3pabaThIBaTh IJIaH pelIeHUs] MPOOJIEMBI C YYETOM aHaj3a MMEIOIINXCS
MaTepuaIbHBIX U HEMaTEpHAIbHBIX PECYPCOB;

-OCYUIECTBIISITh IIeICHATIPABICHHBIN TIOMCK TepeHoca CPEelCTB U CrocoOoB
JICCTBHS B MTPOECCHOHAIBHYIO CPEY;

-yMeTh TEPEHOCHTh 3HAHHS B TMO3HABATEIbHYIO M MPAKTUYECKYIO 00IacTH
KU3HEIEATEIbHOCTH;

-pensiarath HOBBIE TPOEKTHI, OIEHWBATh HWJEH C IO3UIMH HOBHU3HBI,
OPUTUHAIBHOCTH, TPAKTHUYECKON 3HAYNMOCTH;

-IaBaTh OIEHKY HOBBIM CHUTYallMsSM, BHOCHTb KOPPEKTHBHI B J€ATEIHHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YIBTATOB IENSIM

I[I/ICIII/IHJ'II/IHapHI)Ie

-BJIAJICTh METOAAMH JIOKA3aTeNbCTB, alTOPUTMAMH PEIICHIS 3a71a4;

-yMeHHe (POpMYJIHPOBATh ONPEACICHHs, aKCHOMBI U TEOPEMBbI, IPUMEHSThH
WX, IPOBOJIUTH JI0Ka3aTENbHBIE PACCYKICHHS B XOJIE PEIICHHUS 3a1ad;

- YMETh OIEpUPOBATh MOHATHUSAMU: CTEIIEHb YHCIa, IoraprudM Yrcia; yMeHHe
BBITIONHATh BBIUMCICHHE 3HAUYEHUH M IpeoOpa3oBaHMs BBIPAKEHUI CO
CTENeHsIMA W JorapudmMamu, mpeoOpa3oBaHus JPOOHO-PAITUOHATBEHBIX

BBIPpAYKEHU;
- yMeTh OIEepUpOBAaTh TOHATHUSAMH: palHOHAIBHBIE, HPpPaLNOHAIBHBIE,
MOKa3aTeNbHbIe, CTEMEHHbIe, Jorapu(Muyeckue, TPUTOHOMETPHYECKIE

yYpaBHEHHS ¥ HEPABEHCTBA, UX CHCTEMBI;

- YMETb OIEpPHpOBATh IOHATHAMH: (YHKIHS, HelpepsiBHAS (QYHKIHUS,
MIPON3BOJIHAS, IIEPBOOOPa3HAs, ONPEAETCHHBIN HHTErpar;
-yMeTb HAXOIUTh IPOM3BOIHBIC 3JIEMEHTAPHBIX (YHKINH,
CIIPaBOYHBIE MAaTEPHAJIbI,

-ACCTIeIOBaTh B TPOCTEHIIMX CiIydasx (YHKIMM Ha MOHOTOHHOCTD,
HaXOIWTh HAHOOJBIIINE M HAMMEHBIIINE 3HAUYCHUS (PYHKIUI;
-CTpOUTH  TpadWKH  MHOTOWIEHOB C  HCIIOJIBb30BAHUEM
MaTeMaTHYECKOr0 aHaJIN3a;

-[IPUMEHSATH POU3BOIHYIO IIPU PELICHUH 3a/1a9 Ha JIBIKCHUE;
-pemiaTth  NPaKTHKO-OPHEHTHUPOBAHHBIE 3aJadydl Ha  HAWOONbIIME W
HaMMEHBIINE 3HAUYCHNUS, HAa HAXOXKJICHUE IYTH, CKOPOCTH U YCKOPEHWUS;

- YMeTh ONEpPHPOBATh MOHATUSMH: pallMOHAIbHAS (YHKIHUS, OKa3aTelbHAas
byHKIH, CTeTleHHas hyHKIH, norapudMuveckas ¢byHKIHS,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHble (YHKIUH;, yMEHHE CTPOUTH
rpagukn M3y4EeHHBIX (YHKIMHA, HCIONB30BaTh TpadUKH TPH H3Y4EHUH
NPOLIECCOB M 3aBUCUMOCTEH, NPH pEIMIeHHWH 33Ja4 M3 JPYTUX Yy4eOHBIX
NpenIMeToB M 3a7ad W3 peaNbHOM JKM3HHM, BBIpaXaTh (OpMYJIaMH
3aBUCHMOCTH MEXKIY BEINYNHAMY;

VY-MeTp pemaTth TEKCTOBBIE 3a/a4d Pa3HbIX THIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, OJAM W YacTd, Ha JABW)KEHHE, paboTy, CTOMMOCTb TOBapoB H
yCIIYT, HaJIOTH, 3aJaud W3 OONacTH YNpaBJCHUS JUYHBIMH M CEMEHHBIMU
(uHaHCAMM); COCTAaBIIATh BBIPAKEHMsI, YpAaBHEHMs, HEPaBEHCTBA M HX
CHCTEMBl IO YCJIOBUIO 3aJaud, MCCIIENOBATH TIONYyYEHHOE pELIeHHuEe |
OLIGHMBATD NPaBAONOI00HOCTh PE3YJIHTATOB;

UCIIONIB3YS

armapara

Orenka «OTJIHYHO. 3a
rIyOOKOe M TIOJIHOE OBJIaJICHUE
COJIepKaHUEM y4ebHOr 0
MaTepuaa, B KOTOPOM
OOyJarOIIMIICSI  OPHEHTHPYETCS,
MOHSATHIHHBIM anmapaTom,
AKI[EHTOJIOTHYECKUM u

opdosnmueckuM  MHHHUMYyMaMH,
32 yMEHHE  HaxoOuTb U
HCITOJIb30BaTh HH(POPMAIIHIO.
Ornenka «XOPOIIO». Ecmm
0o0yJaromuiics TOJHO OCBOWII
y4eOHBI  MaTepHalt, BIajeeT
HOHATHHHBIM anmapaTom,
AKLEHTOJIOTMYECKUM u
oppo3MUYECKUM  MHUHUMYMaMH,
OPHEHTHpPYETCI B H3YYCHHOM
MaTepuaje, IpaMOTHO H3Jlaraer
OTBET, HO B €ro ¢opMe UMerTCs
OTZAENbHBIE HETOYHOCTH.

OLEHKa «YyAOBJIETBOPUTEILHOY.

Ecmm o0yJarommiics
0o0HapyKHUBaeT 3HAHUSA u
NOHMMaHHE TIOJIOKEHHOT O
y4e0HOro Marepuaa,
HOHSTUITHOTO armapara,
aKIEHTOJIOTHYECKOT 0 u
opdosnmyeckoro - MHHHMYMOB,
HO W3JlaraeT MX  HEMOIHO,
HETIOCIIeIOBATENIFHO, JIONMYCKaeT
HETOYHOCTH B  ONpelelieHUH

HOHSTHUI, HE YMEET J0Ka3aTebHO
000CHOBATh CBOM CYXKIACHHUSL.
Onenxka
«HEyIO0BJIETBOPHUTEJbHO». Ecin
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-yMeTh OIEPUPOBATh MOHATHSMH: CpeAHee apupMETHUECKoe, MeIHaHa,
HanOoJblliee M HaMMEHbIIEe 3HAYEHHsI, pa3MaX, OHUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOTO HAbopa;

-yMeTh W3BJIEKaTh, MHTEPIPETHPOBATh HH(OpMAIHIO, MPENCTABICHHYIO B
TabNMuIax, Ha JuarpamMmax, rpadukax, OTPaKarollyl0 CBOWCTBA pealbHBIX
MPOLIECCOB U SIBIICHUH; MPEACTABIAT, UHPOPMAIHIO C MOMOIIBIO TaOnuIl U
JMarpam;

- HWCCNeNoBaTh CTaTUCTUYECKHE JaHHBIC, B TOM YHWCIE C IPUMCHEHHEM
rpaMuecKux METOJI0B U 3JIEKTPOHHBIX CPEJCTB;

-yMeTh OIEPUPOBATh MOHATUSMH: CITyYailHBII OMBIT U CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIy4aifHOrO COOBITHSI; YMEHHE BBIYHCIATH BEPOSTHOCTH C
WCTIOJIb30BaHUEM TpaUuecKuX METOMIOB; IPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEW, KOMOWHATOpHbIE (GakThl W (HOPMYNBl MpH
pelleHnH 3a/1aY;

- OLIEHMBATh BEPOSTHOCTH PEATLHBIX COOBITHH; 3HAKOMCTBO CO CIIyYaiHBIMU
BEIMYMHAMH;, YMEHUE NPUBOJUTH NMPUMEPHI MPOSIBICHHUS 3aKOHA OOJNBIIMX
Yrcell B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

-yMETh OIEPUPOBATh MOHATHSIMH: TOUKA, MIPSIMas, IJIOCKOCTh, MPOCTPAHCTBO,
NBYTPaHHBIA  YTOJN, CKpEIIUBAIONIMECS TMpsMble, MapauielbHOCTh |
MEPIEHIUKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH, Yrol MEKIy MPSIMBIMH, YTroll
MEKIY MPSIMOA M TUIOCKOCTBIO, YOl MEKJY IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE MEXJIy MPSIMBIMU, PACCTOSHUE MEXIY
TUTOCKOCTSIMH; YMEHHE WCIIONIL30BATh IPH PENICHUH 3aJla4 W3y4YeHHBIE
(akThl ¥ TEOpEMbI TUNIAHUMETPUH;

-yMEHHE OIIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAFOIIETO MUPA;

-yMETh OIIEpUPOBATH MOHATHAMU: MHOTOIPAaHHUK, CEUEHHE MHOIOTPaHHUKA,
KyO, mapaienenumnesn, Ipu3Ma, NOUpaMuaa, ¢Gurypa U IHOBEPXHOCTh
BpallleHHs, LIINHAP, KOHYyC, map, cdepa, cedeHUst (UTypbl BpalleHHS,
IUIOCKOCTD, Kacaromasics cepsl, LWINHAPA, KOHYCa, IUIOIAaAb [I0BEPXHOCTH
MMUPaMUIBI, TPU3MBI, KOHYyCa, IWIMHApa, IUiomanb cepbl, o0beM Kyoa,
IpSIMOYTOJIHOI'O ~ Hapajielenunena, NIUPaMUAbl, IPU3MbL, LIMIMHADPA,
KOHYyCa, IIapa; YMEHUE H300pakaTb MHOTOIPAaHHUKM M IIOBEPXHOCTHU
BpAILICHUS, UX CEUEHUS OT PYKH, C IIOMOIIBIO YEPTEXKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEICTB; YMEHHE PACIO3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE;
YMEHHUE Paclo3HaBaTh NPaBUIIbHbIE MHOTOTPAaHHUKY;

-yMETh OIIEpUPOBATH IMOHATUSIMM: IBIKEHHE B IPOCTPAHCTBE, IOAOOHBIE
¢urypel B  NPOCTPAHCTBE, MCIONB30BaTh  OTHOIIEHHE  IUIOMIaAEi
MTOBEPXHOCTEN M 00HEMOB TIOJOOHBIX (PUTYp TIPH PEIICHUH 3a7ad;

-yMEThb BBIYMCIATH TEOMETPUYECKHE BEIMYUHBI (IJIMHA, YIOJ, IJIOMAb,
o0beM, TUIOMAAbh IMOBEPXHOCTH), HWCIIONB3YS W3Y4YeHHbIE (OPMYIBl U

METO/IBI;
-yMeThb ONEPUPOBATH MOHSATHAMHU: IPSIMOYTOJIbHAsl CHUCTEMa KOOpIMHAT,
KOODOMHATBl ~ TOYKH, BEKTOp, KOOpDAMHATBI  BEKTOpa, CKaJSIPHOE

MPOU3BEACHNE, YroJd MEXKIY BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa Ha YMCIIO; HAXOAUTh C MOMOIIBIO U3yUEHHBIX (POpMYIT KOOPAUHATHI
CepenrHbI OTPE3Ka, PACCTOSHUE MEKIY ABYMsI TOUKaMH;

-yMeTh BBIOMPATh MOAXOIAIIMK HM3YYEHHBIM METON Uil PELICHUs 3a/auH,
pacrnosHaBaTh MareMaThdeckue (akThl W MaTeMaTHYecKue MOIENHd B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJIEHUSX, B MCKYCCTBE; yMEHHE NMPUBOIUTDH

OpUMEPbl  MaTEMaTUYECKUX  OTKPBITMH  POCCHMHCKOM W MUPOBOM
MaTeMaTHYEeCKOH HayKH.

- YMETh ONEpHUpOBaTh IOHATHUSMH: OIPEACICHHE, aKCHOMa, TeopeMa,
CIIEZICTBHE,  CBOWCTBO, MpHU3HAK, JOKa3aTelbCTBO,  PaBHOCUJIbHBIE

(OpMyTUpPOBKH; yMEHHE (QOPMYIUpPOBAaTh OOpaTHOE M IMPOTHBOIIOJIOKHOE
YTBEpKJIEHUE, IPUBOANUTE NPUMEPBI U KOHTPIPUMEPBI, UCIIOJIB30BaTh METO]
MaTeMaTHYECKON MHIYKLIHMH; TPOBOJAUTH JOKa3aTENbHBIE PacCyKICHHUS NpU
pElIeHNN 3314, OIIEHUBATh JOTHUYECKYIO TPABMIIBHOCTD PACCYKIAECHUH;

o0yyarommiics uMeeT
pa3po3HEHHbIE,  OEcCHCTEeMHBIC
3HaHMS, HE YMEET BBIICIATH
IJIABHOE W BTOPOCTEIICHHOE,
JIOMTYCKaeT OILITMOKH B
OIIpEeIEICHUN TIOHSATHH,
HCKaXKaeT 1794 CMBICII,
0ecropsIoyH0 W HEYBEPEHHO

n3jarac€t MaTepuall.




-yMeTh OIEPUPOBATH TMOHSTHUSIMHU: MHOXECTBO, MOAMHOXKECTBO, OIEpaIluu
HaJ] MHOXECTBAMU;, YMEHHE HCIIOJIb30BaTh TEOPETUKO- MHOXKECTBCHHBIN
anmapaTt JUis OMHCAHUS PEANIbHBIX MPOIECCOB W SBICHUN TpPU PEIICHUH
3a/1a4, B TOM YHCJIE U3 IPYTUX YUCOHBIX MIPEIMETOB;

-yMETh OIEPUPOBATH MOHITUIMHU: Tpad), CBSI3HBIN rpad, AepeBo, MUK, rpad
Ha TUIOCKOCTH; YMEHHME 3aJaBaThb M ONKCHIBaTh Tpadbl pazIMYHBIMU
crocobaMu; MCIONIb30BaTh rpadbl P pellIeHNH 33724,

-YMCTb CBO6OI[HO OIICpUpPOBATL IOHATHUAMHU: COUYCTAHUEC, IICPCCTAaHOBKA,
YHCIO COYETaHWH, YWCIIO TepecTaHoBOK; OwHOM HploTOHa; yMmeHue
MPUMEHSTh KOMOMHATOPHBIEC (DaKThl U PACCYKICHHS JJIsl PEIICHHs 3a/1a4;
-yMeTh OIEPUPOBATh MOHATHSIMU: HATypaJbHOE YHUCIO, IeJ0e YHCIIO,
OCTaTOK MO MOIYJI0, PalMOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHCIIO,
MHOXCCTBa HAaTypaJIbHbIX, HCIbIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX HUCCII,
YMEHHE WCIOJb30BATh MPU3HAKK JICIUMOCTH, HAWMEHBIINN  oO0muit
JeNUTeNb 1 HauMeHblIee o0llee KpaTHoe, anroput™ EBkinia npu pemennn
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMHA IMO3UIMOHHBIMU CHUCTEMAaMU CUHHCJICHUS,
-YMETb CBOGOI[HO OIIEPUPOBATH MMOHATHUAMMU: CTCIICHL C LCJIBIM IMOKAa3aTCIEM,
KOpEHb HaTypaJbHOW CTENEeHHW, CTeleHb C pallOHATBHBIM I[OKa3aTeleM,
CTENeHb C JICHCTBHUTENHHBIM (BEHIECTBEHHBIM) IIOKa3aTeneM, Jorapuhm
4rcia, CHHYC, KOCHHYC U TAHTEHC TIPOU3BOIILHOTO YHUCIIa;

-YMETb OII€pUpPOBaATH IIOHATHUSAMMU. TOXICCTBO, TOXIACCTBECHHOC
npeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHUCTeMa YpaBHEGHHH U
HCPABCHCTB, PaBHOCHUIIBHOCTH ypaBHeHPIfI, HEPABCHCTB u CUCTEM,
panroHaJIbHBIC, HppanroHaJbHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC,
noraqu)MquCKHe, TPUTOHOMETPUYICCKUE YpPaBHCHUA, HCPABCHCTBA U
CHCTEMbI; YMEHHE pPeIIaTh YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI C ITOMOIIIO
pPa3TUYHBIX TPHEMOB; pEIIaTh YpaBHEHWs, HEPABEHCTBA U CHCTEMBI C
MapaMeTpoM; MPHUMEHSATh YpaBHEHUS, HEPaBEHCTBA, HX CHUCTEMBI IS
pelIeHuss MaTeMaTHIeCKUX 3a/1a4 U 33729 U3 Pa3IUYHBIX 00JacTeld HAyKH U
peanbHOM KU3HU;

-yMeTh CBOOOIHO ONEPHUPOBATh MOHATHAMH: rpaduk (yHKIHH, OOpaTHas
GyHKIUSA, KOMMO3MIMUS (YHKIMH, JWHeWHas QYHKOWS, KBajpaTHYHAS
(hyHKIMS, cTenenHast QyHKIUS ¢ [eIbIM [TOKa3aTeNieM, TPUTOHOMETPUIECKAE
(¢byHKIIMH, OOpaTHBIE TPHUTOHOMETpHYEcKHe (QYHKIIMH, MOKa3aTeabHas H
morapupmudeckas (QyHKIMH; yMEHHE CTPOUTH Tpapuku  (QYHKITHIA,
BBITIONHATH MTpeoOpa3zoBaHus rpagukoB (GpyHKITHI;

-yMEHHE HCIONb30BaTh Tpaduku (GYHKOUWA IS W3y4YEHHsS IIPOIECCOB H
3aBHUCHMOCTEH TPH PEIICHWHW 3a1ad U3 APYruX y4eOHBIX MPEIMETOB U U3
peanbHOU KU3HH;

-BBIpaXXaTh (OPMYITAMH 3aBUCHMOCTH MEXIY BETHIYNHAMU;

-yMeHHe CBOOOMHO OMEepUPOBaTh MOHATUSAMU: UYETHOCTh (PYHKIIHH,
MEPUOANYHOCTh (DYHKIIMH, OTrpaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
¢byHKIIMH, SKCTpeMyM (yHKIMM, HauOoJbllee M HAWMEHBIIee 3HAYCHHS
(hyHKIIMH HA TPOMEXYTKE; YMEHNE TIPOBOIUTH HCCIIeI0BaHIe (DYHKITU,
-yMEHHE HCIIONB30BaTh CBOMCTBAa W Tpaduku (YHKIUH I pemieHus
YpaBHEHWH, HEPaBeHCTB H 3a7lad C TapamMerpamu; Hu300pakaTb Ha
KOOPJAMHATHOW TIOCKOCTH MHOXECTBA PEIICHWH ypaBHEHHWI, HEPaBEHCTB U
WX CHCTEM;

-yMeTh  CBOOOJHO  ONEPUPOBATH  MOHATHSIMH:  IOCIENOBATEIHHOCTD,
apudmeTndeckas IMPOrpeccHs, reoMeTpuyecKas Mporpeccus, OeCKOHEYHO
yObIBatoOIas reoMeTprudecKas Iporpeccus;

-yMEHHE 3aJlaBaTh IIOCIICIOBATEIIFHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYIL;

-yMETh OIEPUPOBATh IMOHATHUSMU: HEMPEPHIBHOCT (DYHKIMH, ACHMIITOTHI
rpaduka  QyHKIMM, TepBas W  BTOpas NPOM3BOAHAS  (YHKIIHH,
reoMeTpuveckrii 1 (U3NYECKU CMBICT TPOU3BOJHOM, TEpBOOOpa3Hasd,
OIpENIeNICHHBIN NHTErpajl; yMEHIE HaXOUTh AaCUMIITOTHI Tpaduka QYyHKIUH,




YMEHHE BBIYUCIATH MPOU3BOAHBIC CYMMBI, IPOU3BEICHHUSA, YACTHOTO U
KOMIO3MIIMKM (DYHKIUH, HAaXOAWTh YypaBHECHUE KacaTeIbHOH K Tpaduky
(hyHKITNY;

-yMEHHE WCIONb30BaTh MPOM3BOMHYIO U HCCICHOBaHUS (DYHKIUH, s
HaXOXJCHUS HAWIYYIIEro pEIIeHWS B TMNPUKIATHBIX, B TOM YHCIE
COIIMATIPHO-3KOHOMUYECKMX M (HU3MUecKuX 3ajadax, i ONpeAcicHHS
CKOPOCTU U YCKOPCHHMSI, HAXOIUTh IUIOIAIN ¥ 00bEMBI (PUTYp C TOMOIIBIO
WHTETpalia; MPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C
MOMOIIBIO TU(PepeHIINANEHBIX YpaBHEHUH;

-yMeThb OIEPUPOBATH TMOHATHUSMU: KOMIUIEKCHOE YHCIO, COTPSIKEHHBIE
KOMIUICKCHBIC YHWCJIa, MOIYJh W apryMEHT KOMILIEKCHOro uucia, (opma
3aUCH  KOMILICKCHBIX YHCeNl (TeOMETpUYecKasi, TPUTOHOMETpPHYECKas U
anreOpanyeckas); yMeTb NPOM3BOIUTh apUPMETHUYSCKHE JCHCTBUSA C
KOMIIJIEKCHBIMH ~ YWCJIaMH;  NPUBOAWTH  IPUMEPHl  HCIIOIBb30BAHUS
KOMIIJIEKCHBIX YHCEIT;

-yMeTh CBOOOJHO OIEPUPOBATH IOHATHSIMHU: CpPEIHEE apu(MEeTHUIECKOE,
MejMaHa, HauOOoJIbIlIee ¥ HAMMEHBIICE 3HAYCHUsS, pa3Max, JIUCIIECPCHS,
CTaHJAPTHOE OTKJIOHEHWE [UISl OMHCAHUS YHCIOBBIX JaHHBIX; YMEHHE
WCCIENOBAaTh CTATHUCTHYECKWE JJaHHBIE, B TOM YHCIE€ C MPUMEHEHHEM
rpadUIecKuX METOJIOB M DJIEKTPOHHBIX CPEICTB; TpadUUECKH HCCIIEI0BATh
COBMECTHBIC HAOJIFOICHUS C TIOMOIIBIO THarpaMM pacCEMBaHUS U JIMHEHHON
perpeccuu;

-yMeTh HAaXOIWUTh BEPOSITHOCTH COOBITHI C WCIOJB30BaHHEM TpaUIecKIX
METOJIOB;, IPUMEHATh JJisi pelleHus 3a7ad  (QOpMyJIbl CIOKCEHHS U
YMHOXKEHHS BEpOSTHOCTEH, (opMyiny TIONHOW BEpOSTHOCTH, (QOPMYIY
Beprymm, komOuHaTtopHble (akThl U (OPMYIBI;, OLIEHHUBATh BEPOSTHOCTH
pealbHBIX COOBITHH; yMEHHE ONEepUpOBaTh MOHATUAMH: CiIydaiHas
BEJIMYMHA, PACHPEICICHUE BEPOSTHOCTEH, MAaTEMaTUYECKOE OKUIAHUE,
JICTIEPCHST M CTaHJIAPTHOE OTKIIOHEHHWE CIyYailHON BEIMYWHBI, (QYHKIHA
pacrpeneneHuss M IJIOTHOCTH — PAaBHOMEPHOIO,  IIOKA3aTENbHOIO U
HOPMAJIBHOT'O PacHpelelIeHU; YMEHHUE UCIIONb30BaTh CBOMCTBA M3YYEHHBIX
pacrpeneneHuil Uisl peuieHus 3aJad; 3HAKOMCTBO C TMOHATHSMH: 3aKOH
OONBIINX YHCEI, METO/IBI BRIOOPOYHBIX HCCIIEAOBAHUN; YMEHUE MPHUBOJUTH
MpUMeEpHl  TPOSBICHUA 3aKOHA OONBIIMX YHCEd B TPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOIHO ONEPUPOBATH MOHATHUSMHU: TOUKA, MPSIMasi, TUIOCKOCTb,
POCTPAHCTBO, OTPE30K, JIyd, IUIOCKMM Yroja, JABYIPaHHBIA  Yrod,
TpEXTPaHHBIM yrojl, IEPECEKAOIIMNECs, MapajlIeIbHble U CKPELIMBAOLINECS
HOpsIMbIE, MAapaIENbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH,
Yroid MEXKIY NMPSMBIMHU, YIOJd MEKIY MPSAMON U IUIOCKOCTBIO, YOl MEXIY
IUIOCKOCTSIMH; YMEHHME MCIOJb30BAaTh MpPU PEHICHHHM 3aJa4 H3Yy4YECHHBIE
(hakTBl M TeopeMbl IJIAHUMETPHUH;, YMEHHE OIIEHUBATh Pa3Mepbl OOBEKTOB B
OKPYXAaIOILEM MUPE;

-yMEHUE OMEepUpPOBaTh MOHSTUSIMU: MHOI'OIPaHHUK, CeUCHUE
MHOTOTPaHHHKA, TIPaBIJILHBI MHOTOT'PAaHHUK, TPU3Ma, MUpaMuaa, Gpurypa u
MOBEPXHOCTh BpAIlleHWs, IWINHIpP, KOHyC, Immap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUYEHMs] KOHyca W LWIMHIpA, NapajUlefIbHbIE OCH HIU
OCHOBaHHIO, CEUEHHE Iapa, IJIOCKOCTh, Kacaromascs cdephl, MIITUHApPA,
KOHYCa;

--yMEHHE CTPOHUTHh CEYEHHE MHOTOI'PaHHWKA, W300paKaTh MHOTOTPaHHHKH,
(UTYpBl U TTOBEPXHOCTH BpAIECHUS, UX CEUCHHS, B TOM YHCIIE C TIOMOIIBIO
SJIEKTPOHHBIX CPENICTB; YMEHUE MPUMEHSATh CBOMCTBA TE€OMETPUUYECKUX
¢buryp, camocTosTensHO (OPMYITUPOBAThH OMpEACTIeHUS H3y4aeMbiX (QUTyp,
BBIJIBUTATh THIIOTE3Bl O CBOMCTBaX W NpPHU3HAKAX TEOMETPUYECKUX (UTYD,
00OCHOBBIBATH WJIH OIIPOBEPTATh UX;

-yMEHHE TMPOBOJNUTHh KiIacCU(UKaIUio (GUTYyp TIO pa3iUyHBIM IpPHU3HAKAM,
BBITIOJTHATH HEOOXOIMMEIE JIOTIOJIHUTENLHBIC TOCTPOCHUS;
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yMeTh CBOOOJIHO OINEPUPOBaTh TMOHATHSIMH: IUIOMAAb (UTYpBI, 00BEM
(GUryphl, BeTMYUHA YIiia, PACCTOSHHE OT TOYKH JIO IUIOCKOCTH, PaCCTOSHUE
MEXIy TpPSIMBIMH, PACCTOSHHE MEKAY IUIOCKOCTSAMH, IUIOMAAb Cepbl,
IUIOLIAIb TOBEPXHOCTU TMHPAMHIbI, TPU3MBI, KOHYCa, HWIMHIpPA, O0BEM
Ky0a, MpSMOYTOJILHOTO Mapajuieienuiena, MMPaMuIbl, TPU3MBbI, LIHIHHIPA,
KOHYca, Il1apa; YMEHHE HaXOAUTh OTHOIICHHE 00hEMOB MOOOHBIX (GUTYD;
-yMeTh CBOOOJHO OIEPUPOBATH TMOHATHUSMHU: [BW)KEHHE, MapaulenbHbIN
MEePeHOC, CHMMETPUS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IOBOPOT,
npeoOpazoBanue MOA0OUS, MONOOHBIE (UIYpBI; YMEHHE paclo3HaBaTh
paBHBIE W MOJOOHBIE (UTYpH, B TOM 4YHCIE B TPUPONE, HCKYCCTBE,
APXUTCKTYPE; YMCHHE HUCIIOJIBb30BaTh TCOMETPHUICCKUEC OTHONLICHUA,
HAXOIUTh TEOMETPUYECKHE BEIUYMHBI (JUTMHA, Yrojl, IUIOMaAb, 00beM) MpH
pelIeHuH 3a1a4 U3 APYTHX YIeOHBIX MPEAMETOB U U3 peabHOM KU3HHU;
-yMeTh CBOOOJHO OMEPUPOBATh MOHSATHAMHU: TPSIMOYrOJbHAs CHUCTEMA
KOOp/IMHAT, BEKTOp, KOOPAWHATHI TOYKH, KOOPJMHATBI BEKTOpa, CymMMma
BEKTOPOB, TPOU3BEICHHE BEKTOpa Ha YHCIO, Pa3lioKEHUE BEKTOpa IO
0a3ucy, CKalsipHOE MPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHHUE, Yroll MEKIY
BEKTOpaMH; YMCHHE HUCIIO0JIB30BaTh BeKTOpHBIﬁ )41 KOOpIIHHaTHbeI METOA IJIsA
pelIeHus TeOMETPHYECKUX 3a/1a4 U 33724 APYTUX yIeOHBIX MTPEIMETOB;
-YMETb MOACIUPOBATH PCAJIBHBIC CUTyallUM Ha SA3BIKE MAaTCMaTHUKU;
COCTaBJIATh BBIPAXKCHUA, YPAaBHCHHA, HCEpPAaBECHCTBA W HUX CHUCTEMBI II0
YCIIOBUIO 3aJ1a4M, MCCIIENOBATH TOCTPOCHHBIE MOJENU C HCIOIb30BAHUEM
anmapaTta anreOpsl, MHTEPIPETUPOBATH TMONYUYEHHBIA pE3yabTaT; CTPOHTH
MaTEMATHYCCKUE MOJCIIU C ITIOMOUIBIO T€OMETPUUCCKUX MOHATUH U BCIINYHH,
peuaTtb CBA3aHHBIC C HHUMHAN IMPAKTUYCCKUEC 3aa4H, COCTaBJIATH
BEPOSITHOCTHYIO MOJIENIb M HMHTEPIPETUPOBATh IONYYCHHBIH peE3ysbTaT;
pemarh NpuKIagHbIe 3aJaull CPEJACTBAMH MAaTEMAaTHIECKOr0 aHallN3a, B TOM
Yrcyie COIUALHO- SKOHOMHUYECKOTO M (PU3UYECKOTO XapaKTepa;

-yMeHUE BBIOUPATH MOJXOJSIIA METOJ JUIsl PElIeHUs 3a/a4d; MOHUMaHHe
3HAYMMOCTH MAaTEMAaTHKA B W3YYCHHH TMPUPOAHBIX U OOIIECTBEHHBIX
MpOIIECCOB W SIBJIICHWI, yMEHWE paclo3HaBaTh MPOSIBIICHHE 3aKOHOB
MaTeMaTHKH B MCKYCCTBE, YMEHHE NMPUBOIUTH MPUMEPhl MaTEMaTHUYCCKHX
OTKPBITUI POCCUICKON U MUPOBOM MaTEMATHYECKOM HAYKH

-yMeTh ONEPUPOBATH TOHITHAMU: palMOHAabHAS (QYHKIHS, TOKa3aTeIbHAS
(dhyHKIIH, CTETICHHAS hyHKIIH, sorapudMudecKas ¢byHKIH,
TPUTOHOMETpUYeCKne (QYHKIWH, OOpaTHble (YHKIHH, YMEHHE CTPOUTH
rpadukn u3ydeHHBIX (DYHKIMI, WCIIONB30BaTh TpaQuKH IMPH H3YYEHUHU
MPOIIECCOB W 3aBHCUMOCTEH, NMPH pEIICHUH 3aj]ad U3 JPYTruX y4eOHBIX
NpeMETOB W 3aJad W3 pPEATbHOW JKU3HU; BBIpaXath (QOpMyIaMH
3aBHCHMOCTH MEX]Ty BEIHIHHAMUY;

-yMeTh  ONEPUPOBATh  MOHATHSIMHU:  TOXICCTBO,  TOXKICCTBEHHOE
npeoOpa3oBaHKue, YpaBHCHHWE, HEPABEHCTBO, CUCTEMa YpaBHCHHH U
HEPABEHCTB, PAaBHOCWJIBHOCTh YpPaBHCHWH, HEPABCHCTB W  CHUCTEM,
palMoHaIbHEIE, UppaloHATbHBIC, MOKa3aTeNbHEIC, CTEICHHBIC,
JOrapu(pMHUUYECKUE, TPUTOHOMETPUYCCKHE YpPaBHCHHS, HEPABCHCTBA U
CHCTEMBI; YMETh pelllaTh YPaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO
Pa3MYHBIX TPUEMOB; pellaTh YpPaBHEHWS, HEPABEHCTBA W CHCTEMBI C
napaMeTpoM; TMPUMEHATh YPaBHEHMs, HEPABCHCTBA, WX CHUCTEMBI IS
pelleHHs MaTeMaTHIeCKUX 3a71a4d W 3a/1a4 U3 Pa3jIndHbIX 00NacTell HAYKU M
peanbHOM KU3HH;

-yMeTh CBOOOJHO OMEPUPOBATH TMOHITHUAMU: JBWKCHHE, MapalielbHbIH
MEePEeHOC, CHUMMETpHs Ha IUIOCKOCTH M B IPOCTPAaHCTBE, IIOBOPOT,
npeobpa3oBaHue Moa00us, Moo0HbIe (PUTYPHI; YMETh PACIIO3HABATH PaBHBIC
1 1onoOHbIe (PUTYPBI, B TOM 4YHCII€ B TIPUPOAE, UCKYCCTBE, apXUTEKTYPE;
yMeTb WCIONb30BATh TEOMETPUIECKIE OTHOIIICHWS, HaXOJHTh
reOMETPUYECKHE BETUYMHBI (JUIMHA, YroJl, TUIOMIAIh, 00hEeM) IPU PEIICHUN
3aJ1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U U3 PeabHOMN JKU3HU
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-yMeTh ONEPHPOBATh IOHATHSIMHU: pPalMOHAIbHBIC, HPPALUOHAIBHBIC,
MOKa3aTebHbIC, CTCICHHBIC, JIOTapU()MHUUYECKHE, TPUTOHOMETPHYCCKHE
YpaBHEHUS U HEPABEHCTBA, NX CUCTEMBI;

-yMeTh ONEPUPOBATH MOHITUSMH: MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajienenurnen, INpu3Ma, NUpaMuaa, ¢Gurypa W IOBEPXHOCTb
BpallleHHs, LWWIUHIP, KOHYC, map, cdepa, cedeHus (Urypbl BpalleHHs,
IUIOCKOCTb, Kacaromasicsi cepsl, HMINHIPA, KOHYCa, IUIOMIAAb HOBEPXHOCTH
MUpaMUbL, MPU3MBI, KOHYCa, LWIMHJApA, Miomanb chepbl, odbem Kyoa,
OPSMOYTOJIBHOTO — MapaUleNienunea, MTUPaMUbl, TPH3MBIL, IHJIMHPA,
KOHyca, IIapa; yMEHHEe H300pakaTh MHOTOIPAHHUKH U TOBEPXHOCTH
BpAIICHHS, UX CEUCHHUS OT PYKH, C TIOMOIIBI0 YEPTEKHBIX UHCTPYMEHTOB M
ANIEKTPOHHBIX CPE/ICTB; YMETh PACIO3HABATh CHMMETPHUIO B TPOCTPAHCTBE;
-yMeTh PACIO3HABATH MTPABHJIbHBIC MHOTOTPAHHHKY;

-yMeTh OIEPHPOBATh TOHATHUSIMHU: MPIMOYTOJIbHAs CHUCTEMa KOOPJMHAT,
KOOpAMHATBI ~ TOYKH, BEKTOp, KOOPAMHATBI  BEKTOPa,  CKaJSPHOE
MPOU3BENICHNE, YroJl MEKAY BEKTOpaMH, CyMMa BEKTOPOB, IPOHM3BEICHUE
BEKTOpa Ha YMCII0; HAXOJHUTh C MOMOIIBIO U3YyYCHHBIX (OPMYIT KOOPIHHATHI
CepeMHBI OTPE3Ka, PACCTOSTHUE MEK/TY JIBYMsI TOUKAMHU

-yMeTh OIEepUPOBATh MOHATUSMHU: CIyYaHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOSATHOCTH CIIy4aHOTO COOBITHS;

-YMETHb BBIYUCIATE BEPOATHOCTL C UCIOJIB30BAHUEM I‘paq)I/I‘IeCKI/IX MECTOOOB,
NPUMEHSTh  (QOPMYJBl  CIOKEHHUS W YMHOXEHUS  BEPOSTHOCTEH,
KOMOHMHATOpHBIE (PAaKThI U POPMYJIIBI TIPU PEIISHNH 33714,

-OCHUBATh BEPOATHOCTU PECAJIBHBIX CO6I)ITPII>II; 3HAKOMCTBO CO CHy‘-IafIHLIMPI
B€IIMYMHAMH, YMCHHUEC IPUBOAUTH MPHUMEPHLI IMPOABIICHUA 3aKOHa OONBIINX
YHcel B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUSIX;

-yMeTh CBOOOJJHO ONEPUPOBATH MOHATHSIMH: CTEIICHD C IIEBIM TOKa3aTeleM,
KOpEeHb HaTypallbHOW CTENEeHH, CTENEeHb C paIlMOHAIBHBIM [OKa3aTeleM,
CTENeHb C JEHCTBUTENBHBIM (BEHISCTBEHHBIM) ITIOKa3aresaeM, Jorapudm
YHclia, CHHYC, KOCHHYC W TAHTE€HC TIPOM3BOJIBLHOIO YHCTIA;

-yMeTh CBOOOIHO ONEPUPOBATh MOHATHAMH: rpaduk (PyHKIHH, OOpaTHas
byHkus, woMmno3unus (QyHKIWH, nWHEWHas QYHKIOUSA, KBajpaTHUYHAS
(dhyHKIMS, cTenenHast pyHKIUS C [eIbIM [TOKa3aTeNieM, TPUTOHOMETPUIECKIE
(hyHKIIH, OOpaTHBIE TPHUTOHOMETpUYecKne (YHKIMH, ITOKa3aTelbHas |
norapudmmdeckas GyHKINHA; YMETh CTPOUTH TpaduKu (GyHKIHUHA, BHIIOIHATD
npeobpazoBaHus TpaguKoB (HYHKITHIA,

-yMeTh HWCIONB30BaTh Tpadukd (GYHKOHA Ui W3YY9EeHHS TIPOIECCOB H
3aBHUCHMOCTEH TPH PENICHWHW 3ajad W3 APYTHX y4eOHBIX MPEIMETOB M W3
pearbHOM KU3HU; BRIpaXXaTh (POPMYITaAMH 3aBUCHMOCTH MEXKy BETHIHHAMH;
-CBOOOJTHO OIEpPUPOBATH MOHATHUSAMHU: YETHOCTh (PYHKIINH, TMEPHUOIMIHOCTD
(hyHKIMH, OTPaHUYEHHOCTh (HYYHKITHH, MOHOTOHHOCTh (DYHKIIHH, YKCTPEMYM
(hyHKIMH, HanOOJbIIIee M HAWMEHbIIIee 3HaUeHNS (YHKIINHA Ha TIPOMEKYTKE;
YMETb MPOBOUTH UCCIIEOBaHNE PYHKIINH;

-yMeTh HCIONB30BATh CBOWCTBA M Tpadukd (QYyHKIOUH A pereHnus
YpaBHEHWH, HEPaBEHCTB H 3a7ad C TapamMerpamu; Hu300pakaTb Ha
KOOPJAMHATHOW TIOCKOCTH MHOXECTBA PEIICHWH ypaBHEHHWI, HEPaBEHCTB U
WX CHCTEM

-yMeThb OIEPUPOBaTh MOHATUSMH: CpelaHee apuMeTHUecKoe, MeauaHa,
HanOoJbllee M HauMMEHbIIEE 3HAYEHMs, pa3Max, IHUCIEPCHs, CTaHIAPTHOE
OTKJIIOHEHHE YHCJIOBOrO Habopa; yMEHHE H3BJIEKaTh, HHTEPIPETHPOBATH
nH(OPMAIMIO, MPEICTaBICHHYI0 B TaOnuIax, Ha guarpammax, rpadukax,
OTPaKaOILIYI0 CBOMCTBA peaJIbHBIX MPOLECCOB M SIBICHUM; IPENCTaBIATH
WH(OPMAITUIO C IOMOIIBIO Ta0NUI U JUarpamm;

-McCeloBaTh CTATUCTHYECKHE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U 3JEKTPOHHBIX CPEICTB;

-YMETh ONEpUPOBATH MOHATUAMHU: TOUKA, IPsIMas, IVIOCKOCTh, TPOCTPAHCTBO,
JBYTPaHHBIA  Yrojl, CKpeIIMBAIOIIMeCs MpsMble, MapajyiedbHOCTh U
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NEePHEHAUKYISIPHOCTD MPAMBIX U IIOCKOCTEH, YTOd MEKIY MPSMBIMH, YTOI
MEXAY IPSIMON U TUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH JO IJIOCKOCTH, PACCTOSHHUE MEXKIY MPSMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU;

-yMeTh HCIIOJIb30BaTh MPU PEIICHUH 3a/1ay M3y4YCHHBIC (DAKTBI U TCOPEMBI
IJIAHUMETPHUH; YMEHHUE OI[CHUBATh pPa3Mephbl 00bEKTOB OKPYXKAIOIIEr0 MUpa

-yMETh ONEPUPOBATh MOHATUAMU: IPSAMOYIOJbHAs CUCTEMA KOOPIUHAT,
KOOpJMHATBl  TOYKHM, BEKTOpP, KOOPAMHATBI  BEKTOPa,  CKAIIPHOE
IIPOU3BEACHUE, YTOJI MEXIY BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO0; HAXOJUTh C IOMOMUIBIO U3YYEHHBIX (DOPMYN KOOPIHHATHI
CEpEIUHBI OTPE3KA, PACCTOSHUE MEXY ABYMsI TOUKAMU;

-yMeTh BBIOMPATh MOAXOISAIIMH HM3YYEHHBI METOJ Uil pElcHUs 3a/auH,
pacmo3HaBaTh MaremMaThieckue (akThl M MaTreMaTHdecKue MOJEIA B
MPHUPOAHBIX B OOIIECTBEHHBIX SBIICHUSX, B HCKYCCTBE;

-YyMEHUE NPUBOJIUTH NPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUHMCKONH U
MHPOBOM MAaTEMaTUUYECKON HAyKHU.

- YMETh ONEpHPOBATh MOHATHSAMH: CIIY4alHBIH OIBIT U CIy4allHOEe COOBITHE,
BEpOSATHOCTh CIy4yalfHOTO COOBITHS; YMETh BBIUUCIATH BEPOATHOCTH C
WCTOJIb30BaHUEM TpadUUecKHX METOJIOB; IPUMEHSTH (YOPMYIIbI CIIOKEHUS U
YMHOKEHHS BEPOSITHOCTEH, KOMOWHATOpHBIE (akThl M (GopMynbl mpH
peIlieHnH 3aJiad; OIICHUBATH BEPOSITHOCTH PEANBbHBIX COOBITHI; 3HAKOMCTBO
CO Cly4YallHBIMM BEJIMYMHAMH;, YMEHHME INPUBOAUTH IPUMEPHI ITPOSBIICHUS
3aKOHA OOJBIIMX YUCEN B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUIX

-yMeTh OIEPUPOBATh MOHATUSAMH: (DYHKIHS, HENpepbiBHAs (QYHKIHS,
MPOM3BOIHAS, MEPBOOOpa3Hasi, ONPEACICHHbIH MHTErpa;, yMETh HaXOIUTh
MPOU3BOJHBIC  DJIEMEHTApPHBIX  (DYHKIMI,  WCIONB3ys  CIPaBOYHBIC
MaTepHalbl; HUCCIEeOBaTh B  NPOCTEHIIMX ciydasx (yHKIMU Ha
MOHOTOHHOCTB, HAXOJIUTh HAUOOJBIINE U HANMEHBIIINE 3HAYCHUS (DYHKIIHIA;
CTpOUTh  TpapuKH  MHOTOWICHOB C  HCIOJNB30BAaHHEM  armapara
MaTeMaTHYECKOTO aHallN3a; MPUMEHSTh MPOU3BOAHYIO TIPU PEIICHUH 3aj1a4
HAa JIBUKEHHE;

-pemaTh  MPaKTUKO-OPHEHTHPOBAHHBIE 3aJadyd HA  HAWUOONbIIUE U
HaMMEHbBIINE 3HAYCHUS, HA HAXOXKJICHUE ITyTH, CKOPOCTU U YCKOPCHHSI,
-yMeTh OINEPUPOBATH IMOHATUSMHU: JBIDKEHHE B TPOCTPAHCTBE, MOMOOHBIC
¢urypel B NPOCTPAHCTBE; HCIONH30BATH  OTHONICHWUE  ILIOIMIAJCH
MTOBEPXHOCTEN U 00HEMOB TIOJOOHBIX (PUTYp TIPH PEIICHUH 3a7ad;

-yMeTh BBIYHCIATH TEOMETPHUYECKHE BEIWYWHBI (JUTMHA, YTOM, IJIOMAMb,
00beM, TUTOMIAIh TTOBEPXHOCTH ), HCIOJIB3YS U3Y4IeHHBIE (DOPMYITBI 1 METOBI
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1. PACIPEAEJEHUE ONIEHUBAHUA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 11O DJIEMEHTAM 3AHUM 1 YMEHUIA

Koanbl
Coaep:kanue Kypca ®opma KOHTPOJISA pe3yJbTaToB
OCBOCHHS
Texkymmii KOHTPOJIb
Paznen 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM HIKOJIBI
Tema 1.1. Llenp m 3amaum MaTeMaTWKU IIPU | YCTHBIA  OTBET; pELICHUE
OCBOEHHUU CHEIHMAIBHOCTH CUTYallMOHHBIX 33/1a4
Tema 1.2. Yncna u Beluucienus. BoipakeHus | pemieHne npakTHUeCKuX
1 peoOpazoBaHus 3a/1a4
Tema 1.3. 'eomeTpus Ha MIIOCKOCTH peueHne NpakTHYECKUX
i OK 1, OK 2, OK
Tema 1.4. [IporieHTHBIE BBIUUCIIEHUS pelLIeHne IPaKTUYECKUX ’ ’
sanas 3, 0K 4, OK 5,
OK 6, OK 7
Tema 1.5. YpaBHeHuUs U HEpaBEHCTBA peneHne NpakTHYECKUX
3a/1a4
Tema 1.6. Cucrembl ypaBHEHHH U | BBIIIOJIHEHUE TECTOBBIX
HEPABEHCTB 3aJaHuN
Tema 1.7. BXogHOM KOHTPOJIb peuieHue MIPAKTUYECKHUX
3aja4
Pasznes 2. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE
Tema 2.1. OcHOBHBIE MOHATHS | YCTHBIM OTBET; PpEIICHHE
crepeomeTpun. PacronokeHne NpsAMBIX U | IPAKTUYECKHUX 3a7a4
IJI0CKOCTEN
Tema 2.2. [TapamienbHOCTh NPAMBIX, MPSIMOM | YCTHBIA OTBET; PEIICHUE
U IUIOCKOCTH, IIJIOCKOCTEN IIPAKTUYECKUX 3a7a4
Tema 2.3. IlepneHIuKyIspHOCTh MPSAMBIX, | YCTHBIA OTBET; PEIICHUE
IIPSIMON U TUIOCKOCTH, IJIOCKOCTEN IIPAKTUYECKUX 3a7a4
Tema 2.4. Teopema o Tpex NEPIECHAUKYIISIPAX | YCTHBIA OTBET; PEIICHUE OK 1, OK 3,
IPaKTHHECKHX 327184 OK4, OK 7
Tema 2.5. [TapannenbsHble, | YCTHBIA OTBET; PEIICHUE
NIEPIECHIUKYIIIPHBIE, CKpEIMBAIOIIMeECs | IPAKTUYECKUX 3a1ad
IIpsIMBIE
Tema 2.6. Ilpsmble M MJIOCKOCTM B | KOHTpOJIb Hpu paboTe B
IIPOCTPAHCTBE napax; pelieHue
IIPAKTUYECKUX 3az1ay;
BBIIIOJIHEHHE TECTOBBIX
3aJlaHU
Paznen 3. KoopanHaThl B BEKTOPbI
Tema 3.1 JlexkapToBbl KOOpPAMHATBI B | MATEMaTU4YECKUM JMKTAHT;
IIpocTpaHCTBe. PaccrosiHne Mexzay IByMs | pEIIeHHE IPAKTHYECKUX
touykamu. KoopamHaTsl cepeHbl OTpe3Ka 3alaHui
Tema 3.2 Bekropbl B NpOCTpaHCTBE. YTOJ | YCTHBIN OTBET; PELIEHUE OK 2, OK 3, OK
MEXKILY BEKTOPAMH. CkansgpHoe | MpaKTUYECKUX 3a7a4 4, OK 7

ITPOU3BCACHUC BEKTOPOB

Tema 3.3  IIpakTUKO-OpUEHTHPOBAHHbBIE
3aJ1a4d Ha KOOPJMHATHOM IJIOCKOCTH

PCHICHUC NPAKTUYICCKUX
3aaa4
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Tema 3.4 Pemenue 3anau. KoopauHatel u
BEKTOPBI

pELICHUE MTPAKTUUYECKUX
3aJaHNH; BEITIOJTHEHNE
TECTOBBIX 3aJaHUN

Pa3nen 4. OcHoBbl TpUroHomerpuu. Tpuronomerpuueckue gy

HKIUHU

Tema 4.1 TpuroHomerpuueckue GyHKIUU
IIPOU3BOJIBHOTO yriia, uucna. Panmannas u
rpajgycHasi Mepa yria

BBITIOJTHCHHUC
3aJIaHUN

TECTOBBLIX

Tema 4.2 OcHOBHBIE TPUTOHOMETPUYECKUE
ToxiecTBa. DopMyIibl IpuBeEIEHUS

YCTHBIM OTBET; pELICHUE
IIPAaKTUYECKUX 3a]a4

Tema 4.3 Cunyc, KOCUHYC, TAHT€HC CYMMBbI U
pazHocTH 1BYX yrioB CHHYC W KOCHHYC
NBOMHOTO yriaa. PopMynsl IOJOBUHHOTO

yria

YCTHBIM OTBET; pELICHUE
IIPaKTUYECKUX 3324

Tema 4.4 ®ynkuun, ux cporictsa. CrocoObl
3a1aHusl QYHKIMI

YCTHBIM OTBET; pELICHUE
IIPaKTUYECKUX 3a]a4

Tema 4.5 Tpuronomerpuueckue (QyHKIUH,

YCTHBIM OTBET; pELICHUE

UX CBOMWCTBA U rpaduku NPaKTHUYECKUX 3a]1a4 %K(;i{aKéi(OSK
Tema 4.6 IlpeoOpa3oBanue rpauKOB | pelIeHHE TPAKTHUECKUX ’OK 6 ’OK 7 ’
TPUTOHOMETPUICCKUX (PYHKITUN 3a/1a4 ’
Tema 4.7 Onucanue NPOU3BOJCTBEHHBIX | YCTHBIM OTBET; pELICHUE
IIPOLIECCOB C MOMOIIBIO IpadrKOB PYHKIMI | MpaKTUYECKUX 3a]a4
Tema 4.8 OOpaTHble TPUTOHOMETPUUYECKUE | PEIIEHUE MPAKTHUECKUX
byHKIIMN 3amay
Tema 4.9 TpUroHOMEeTpUYECKUE YPABHEHUS U | PELICHUE TPAKTHYECKUX
HEpPaBEHCTBA 3a/1a4y
Tema 4.10 Cuctembl TPUTOHOMETPUUYECKHUX | PELICHHE MPAKTHUYECKUX
ypaBHEHUU 3a/1a4
Tema 4.11 Pemenue 3amady. OCHOBBI | pELICHHUE MPAKTUYECKHUX
TPUTOHOMETPUHU. Tpuronomerpuueckue | 3aaad
GbyHKIIUN
Pazpen 5. KoMmmiekcHbIe YncJIa

Tema 5.1 KoMruiekcHbie yucia YCTHBIA OTBET; pElICHUE

MPAKTUYECKUX 3a]1a4 OK 1, OK 2,
Tewma 5.2 [IpuMeHeHre KOMIUIEKCHBIX YACET | PEIICHUE MPaKTUYECKHUX OK 3, 0K 7

3a7a4

Pa3nen 6. Crenenu n kopHu. CteneHHass pyHkuust

Tema 6.1 Crenennas (pyHKIHs, €€ CBOMCTBA | MaTeMaTUYECKHI JMKTAHT;

perieHue PaKTUYECKUX

3alaHUuN
Tema 6.2 IlpeoOpa3oBaHue BbIpaXEHUH C | YCTHBIM OTBET; peLICHUE
KOPHSIMH N-OW CTEIICHU IIPaKTUYECKUX 3324 OK 1, OK 2,
Tema 6.3 CsolicTBa CTEIIEHU C | YCTHBIN OTBET; pELICHUE OK 3, OK 4,
palMOHAIbLHBIM u JICWCTBUTEIIBHBIM | IIPAKTUYECKUX 3a7a4 OK 5, OK 6,
MOKa3aTeIsIMu OK7
Tema 6.4 Pemenue uppanMOHAIBHBIX | YCTHBIM OTBET; pEeUIEHUE

ypaBHEHUH U HEPABEHCTB

MPAKTHUYICCKUX 3a1a1

Tema 6.5 Crenenn u kopHu. CreneHHas
GbyHKIHS

YCTHBIﬁ OTBCT, pCHICHUC
MPAKTHUYICCKUX 3aa4

Pasnen 7. IlpousBoanas (pyHKI UM, ee IPUMEHEHHE
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Tema 7.1 Ilonarue npousBoaHoil. DopmyIibl
1 nipaBuiia auddepeHupoBaHus

MaTeMaTUYECKUM OUKTaHT;
pelieHue MPAKTUYECKUX
3aJlaHu i

Tema 7.2 Ilpou3BojHBIE CYyMMBI, Pa3HOCTH
IIPOU3BEACHHUS, YACTHOTO

YCTHBIM OTBET;, pELICHUE
IIPaKTUYECKUX 3a]1a4

Tema 7.3
TPUTOHOMETPUUECKHUX
[IpousBoiHas C10KHON (QYHKIMH

[IpousBoansbIe
GbyHKIHH.

PEIICHUEC MTPAKTHYCCKUX
3aaa4

Tema 7.4 IlonsTHe O HENpPEpPHIBHOCTU
¢bynkuuu. MeTo HHTEpBaJIoOB

PEIICHUEC MPAKTHYCCKUX
3aaa4

Tema 7.5 T'eomerpuueckuil U ¢uanyeckuit

PEIICHUEC MTPAKTHYCCKUX

CMBICJI IIPOU3BOTHOM 3a1a4 OK 1, OK 2, OK
Tema 7.6 ®uznUeckuil CMBICT MPOU3BOTHON | PEIICHUE TPAKTUYECKUX 3,0K4, OKS5,
B NIpo(ecCHOHANIbHBIX 3aJa4ax 3a/1a4 OK 6, OK 7
Tema 7.7 MoHoTOHHOCTh (PyHKIMU. TOUKM | pelieHne NPaKTHUECKUX
IKCTpEMyMa 3a71a4
Tema 7.8 HWccnemoBanwe (GYHKIMNA ¥ | COCTABIEHHE KPOCCBOPIOB;
MOCTpOeHUE rpaduKoOB perieHue 3aaa4y
Tema 7.9 HaubGonpiiee u HauMeHbIIEE | pelIEHUE TPAKTHUECKUX
3HaueHUs! QYHKINU 3a/1a4
Tema 7.10 HaxoxJIeHne ONTUMAIBHOTO | PEIICHUE MPAKTUYECKUX
pesynbpTaTa € TOMOIIBIO TPOU3BOJHON B | 3a1a4
MPAKTUYECKUX 3aJ1adax
Tema 7.11 Pemenuwe 3amau. IlpouwsBonHas | peuieHue MPAKTUYECKHUX
(byHKIIMH, €€ TPUMEHECHHE 3a/1a4

Pa3znesa 8. MHOrorpaHHMKM M TeJIa BpallleHU sl
Tema 8.1 Bepmmabl, pebOpa, TpaHH | yCTHBI OTBET, peEIICHUE
MHOTOTpaHHUKA 3a/1a4
Tema 8.2 [Ilpusma, ee COCTaBIAIONIME, | MATEMATUYECKUM JTUKTAHT;
ceuenue. [Ipsimas u mpaBuIIbHAS TPU3MBI penieHue MIPaKTUYECKUX

3aJaHui

Tema 8.3 ITlapamnenenunen, ky0. CedeHHe | yCTHBIM OTBET;, peEIICHUE
Ky0a, mapayenenumneaa CUTYAIIMOHHBIX 33J1a4
Tema 8.4 Ilupamuaa, €€ COCTABJISAIONIUE, | MATEMATUYECKUM JTUKTAHT;
ceuenue. [IpaBuiabHas nupamuga. YCeUeHHas | pelicHue MPaKTUYECKHUX
nupamMua 3aJaHuu
Tema 8.5 BbokoBas M mOJHAas MOBEPXHOCTH | YCTHBIN OTBET; pelICHUE
MPU3MBbI, TUPAMUJIbI MPAKTUYECKUX 3a7a4 OK 1, OK 2, OK
Tema 8.6 CummMmerpus B KyOe, | pelieHne CUTyalluOHHBIX 3, 0K 4, OK 5,
napajuiesIenunesie, Mpu3Me, IUPaMUJIe 3a7a4 OK 6, OK 7

Tema 8.7
npodeccun

IIpumepsl  cuMMmeTpuii B

pPCHICHUC CUTYAalTUOHHBIX
3aaa4

Tema 8.8 IlpaBuibHBIE MHOTOIPAHHHUKH, UX
CBOMCTBA

YCTHBII>'I OTBCT, pCHICHUC
MMPAKTHUYICCKUX 3a/1a1

Tema 8.9 IlwimmHAp, €ro cOCTABIIAIOIIKE.
Ceuenue nunuHIpa

MaTeMaTHYeCKUN JTUKTAHT;
pelieHue MIPAKTUYECKHUX
3aJITaHUNA

Tema 8.10 Komnyc,
Ceuenue KoHyca

€ro COCTaBJIAIOIIHC.

YCTHBIﬁ OTBCT, pCHICHUC
MPAKTHUYICCKUX 3ada4

Tema 8.11 VYceuennwiii konyc. CeueHue

YCCUYCHHOI'O KOHYCa

YCTHBIﬁ OTBCT, pCHICHUC
MPAKTHUYICCKUX 3ada4
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Tema 8.12 Hlap u chepa, ux ceueHus

YCTHBIM OTBET; peLICHUE
IIPAaKTUYECKUX 3a]1a4

Tema 8.13 Iloustue 00 o00BeMe Tela.
OTtHoleHnEe 00BEMOB HOIOOHBIX TEI

PCIICHNUC CUTYallUOHHBIX
3aga4

Tema  8.14 OObeMbl ®W  IUIONIAJU | COCTABJICHUE KPOCCBOPJIOB; OK 1, OK 2,
TMOBEPXHOCTEH Tl penieHue 3aunaqy OK 3, OK 4,
Tema 8.15 KomOuHanum MHOTOrpaHHUKOB U | YCTHBIN OTBET; PELLIEHUE OK 5, OK 6,
TEeJI BpalleHUs MPAKTUYECKHUX 3a7a4 OK 7
Tema 8.16 I'eomeTprueckne KOMOMHALIMM HA | PEILIEHUE CUTYallMOHHBIX
IIPaKTHKE 3a/1a4
Tema 8.17 Pemenne 3anau. MHOrorpaHHUKY | pellieHUE CUTYallMOHHBIX
U TeJla BpallleHus 3a/1a4
Pa3nen 9. IlepBooOpasnasi pyHKUNHU, ee IPUMEHEHUE
Tema 9.1 [IlepBooOpazHas  (QYHKUUHU. | yCTHBI OTBET; pELICHHE
[IpaBuia Hax0XAEHUsI IEPBOOOPA3HBIX IPAKTHYECKUX 33734
Tema 9.2 Ilmomanes  KpUBOJIMHEHHOM | pelieHUEe MPAKTHUECKUX
tpanenuu. Popmyna Herotona — JleliOnnna | 3amanuii
Tema 9.3 Heonpenenennpiit U | peuieHue MpakTHYECKUX
ONPEIETIEHHBIN NHTETPaIbl 3a1aHUI OK 1. OK 2
Tema 9.4 Tlonste 00 ONpENENIEHHOM | pelIeHre TPAKTHUECKUX OK 3: OK 4:
MHTErpaje Kak IUJIoU[aaAd KPUBOJMHEHHON | 3aJaHuit OK 5. OK 7
Tpaneuuu
Tema 9.5 OnpeneneHHbIN UHTErPai B )KU3HA | PEIICHUE IPAKTUYECKUX
3a/laHAN
Tema 9.6 Pemenne 3amau. IlepBooOpasnas | pemieHue MPAKTUYECKHUX
GbyHKIMY, ee TPUMEHEHNE 3aJlaHui; BBITIOJTHEHHE
TECTOBBIX 3aJJaHUN
Paszgea 10. [Toka3arenbHass pyHKuMs
Tema 10.1 IlokazatenpHast QYHKIUSA, €€ | COCTABICHUE KPOCCBOPIOB;
CBOICTBa pelieHue 3aaa4
Tema 10.2 PemeHnne  mOKa3aTEIbHBIX | PELICHUE MTPAKTHYECKUX
YpaBHEHUN U HEPABEHCTB 3a/laHuN OK 1, OK 2,
Tema 10.3 CucremMbl TmOKa3aTECIbHBIX | PEHICHUE TPAKTUYCCKUX OK 3, OK 4,
ypaBHEHUH 3aJa”Hui OK 5, 0K 7
Tema 10.4 Pemenne 3amau. [lokasarenpHas | pemieHue MPAKTHYECKUX
byHKIHSA 3a/laHul; BBITIOJTHEHHE
TECTOBBIX 3a/IaHU
Pa3nen 11. Jlorapu¢pmsl. Jlorapupmuveckass pyHkuus
Tema 11.1 Jlorapudm uucna. JlecaTUUHBIN U | pelIeHHe PaKTUYECKUX
HATypaJIbHBIN JIOTapu(MBbI, YHCTIO € 3az1a4
Tema 11.2  CgoiictBa  norapu¢MOB. | YCTHBI OTBET; pelLIEHHE
Omnepanys norapuMUpPOBaHUS MIPaKTUYECKUX 3a]a4 OK 1. OK 2
Tema 11.3 Jlorapudpmuueckass (GyHKUHS, €€ | MPAKTHUECKUX 33734 ’ ’
CBOMCTBA OK 3, OK 4,
OK 5, OK 7
Tema 11.4 Pemenue mnorapupMUUECKUX | pelICHHE MPAKTUYECKUX ’
ypaBHEHUH U HEPABEHCTB 3a/1a4
Tema 11.5 Cucrembl JnorapupMHUECKUX | pelIeHHe MPAKTUYECKUX
ypaBHEHUM 3a1a4

Tema 11.6 Jlorapudmsl B mpupojie U TEXHUKE

PCHICHUC NPAKTUYICCKUX

3aaa4
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Tema 11.7 Pemenue 3amau. Jlorapudmsl
Jlorapudmuueckast QyHKIISL

pelieHue MPAKTUYECKUX
3aaHNM; BBIIIOJTHEHHUE
TECTOBBIX 3aJaHUN

Pa3nen 12. MHuoxkecTBa. JjieMeHThI Teopuu rpagos

Tema 12.1 MuoxecTBa

pelieHue MPAKTUYECKHUX
3aJaHNMH; BBIIIOJTHEHHUE
TECTOBBIX 3aJaHUN

Tema 12.2 Onepanuu ¢ MHOXECTBAMHU

YCTHBIM OTBET;, pEUICHUE
IIPAaKTUYECKUX 3a]a4

Tema 12.3 I'padsr

COCTaBJICHUC KPOCCBOPIOB;
PEIICHUE 3a1a4

Tema 12.4 Pemenne 3amay. MHOKecCTBa,
I'padbl ¥ UX npuMeHeHHEe

peHIeHI/Ie HpaKTI/ILIeCKI/IX
3a7a4

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 7

Paznen 13. DineMeHTHI KOMOMHATOPHKH, CTATUCTUKHU U TEOPUHU BePOSATHOCTEH

Tema 13.1
KOMOMHATOPHUKHU

OCHOBHEIE HOHATHSA

YCTHBIM OTBET;, pEUICHUE
IIPaKTUYECKUX 3a]a4

Tema 13.2 CoObiTHE, BEPOATHOCTH COOBITHSI.
CrnosxeHre 1 YMHOKE€HUE BEpOSTHOCTEN

peHIeHI/Ie HpaKTquCKI/IX
3a71a4

Tema 13.3 BeposiTHOCTB B | COCTaBJIEHUE KPOCCBOPJIOB;
npoheCcCHOHANBHBIX 3a7a9ax perieHue 3ana4y OK 1. OK 2
Tema 13.4  JluckperHas  ciyd4ailHas | pelIeHHE PAKTHYECKUX OK 3’ OK 4’
BEJIMYMHA, 3aKOH €€ pacIrpeaeICHUs 3a1a4 OK 5’ OK 6,
Tema  13.5 3agaun  MaTeMaTHYECKOH | peIICHUE MPAKTHUCCKUX O’K 7 ’
CTaTUCTUKU 3a1a4
Tema 13.6 CocTaBieHue TaONHI] U TUarpaMM | PEIICHUE TPAKTHICCKUX
Ha IPAKTHKE 3a1a4
Tema 13.7 Pemenue 3amady. DIJIEMEHTHI | pELICHUE MPAKTUYECKHUX
KOMOMHATOPUKH, CTaTUCTUKU U TEOPUH | 3a/aHUK; BBITIOJTHEHHE
BEpPOSTHOCTEMN TECTOBBIX 3aJAHUI
Pa3znen 14. YpaBHeHHsi 1 HEPABEHCTBA

Tema 14.1 PaBHOCHMIBHOCTH YpaBHEHHMH M | pELICHHE MPAKTHYECKUX
HepaBeHCTB. OO0IIMe METO/Ibl PEIICHUS 3a1a4
Tema 14.2 I'paduueckumii MeTo] peEHICHHS | PEHICHUE TPAKTUYCCKUX
ypaBHEHUM, HEPABEHCTB 3a/1a4
Tema 14.3 VYpaBHeHUS U HEpPaBEHCTBA C | PEIICHUE MPAKTHUECKUX
MOJTyJIEM 3a1a4 OK 1,0K 2,
Tema 14.4 VYpaBHeHUS M HEPABEHCTBA C | PEHICHUE MPAKTUYECKUX OK 3, OK 4,
rapaMeTpamu 3a7a4 OK 5, OK 6,
Tema 14.5 CocraBieHue ¢ pelIeHUE | PElIeHHEe MPAKTHUECKUX OK7
npodeccHoHANBHBIX 33/ad € TOMOIIBIO | 33734
yYpaBHEHUN
Tema 14.6 Pemenue 3amady. YpaBHEHHS W | pElICHUE MPaKTUYECKUX
HEpaBEHCTBA 3a/1aHUI; BBITIOJIHEHHE

TECTOBBIX 3aJaAHUI

IIpoMeKyTOYHBINH KOHTPOIb

IKx3aMeH YCTHBIN OTBET Ha BOIIPOCHI; OK 1,0K 2,

peleHue MPAKTUYECKUX OK 3, OK 4,

3aj1a4 OK 5, OK 6,

OK 7
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IV. METOJUYECKHE MATEPUAJIBI JIJISI OIEHKHA 3HAHWI, YMEHU

4.1. OueHo4HbIe CpPeaCTBa, IPUMEHsieMble 1JIsl TeKYIero KOHTPOJIs.
IIpuMepsI NpakTHYECKUX (CUTYAaLMOHHBIX) 32124

1. [Tnomane moBepxuoctu kyda 150. Haittu ero o6nem.

2.B mpsMoM mapaJuIeNenunene CTOPOHBI OCHOBaHMA 3 M 6 obpasytor yron 30°. Bokosas
noBepxHocTh 24. Haiitu ero oonem.

3.Anopema mpaBWILHOW YETHIPEXYTOJIbHON mupamMuabl 4, cTopoHa ocHOBaHus 6. Haiitu
TUTOIIA/ b OOKOBO MOBEPXHOCTH MUPAMUJIBI.

4. JlnaroHaab OCEBOTO CEYeHHs IMIMHApa 48 cM 06pa3yeT ¢ MIOCKOCThI0 ocHoBaHMS yroa 30°.
Haiimure pannyc OCHOBaHUS U BBICOTY LIWJIMHJIPA.

5.00pa3yromass KOHyca paBHa 6, momanab ocHoBaHusi 9. Haittm mmomans OokoBOM
MOBEPXHOCTH KOHYCA.

6.Haiiti ckanspHoe npousBeneHue Bekroposa (2; 4; 1),8(3; 5; 7).

7.Haiitu mynny Bekropa AB, ecnu @ (-3; 4; 7)), 8(-2; -1; 4).

8.B cOopHuKe OmieToB 1Mo mMaTemaTtwke Bcero 20 OMIeTOB, B 7 M3 HHX BCTPEYAETCS BOIPOC O
npou3BoiHON. HaiinuTe BeposTHOCTH TOTO, YTO B CIIy4allHO BHIOpAaHHOM Ha dK3aMeHe Ouiere
IIKOJIFHUKY HE BCTPETUTCS BOIIPOC O MTPOU3BOTHOM.

IIpumepsI (00pa3ubl peleHni)
[IPYMEP 1. Peumre ypapuenne V2X+ 1 +vVx—3 =4 .

2
PEIIEHUE: Bo3senéM 06e yacTu ypaBHEHUs B KBaApaT (‘v" 2x4+ 1 +x— 3) =47

[osy4rM PaBHOCHIIBHOE HCXOAHOMY ypaBHeHue 2x+1+24/ 2x + 14/x — 3 + x — 3=16.

[IpuBenéM MOMOOHBIE YIEHBI M TIEpeHecéM ciaraeMble 0e3 3Haka KOPHSA B ITIPaBylO 4YacTb
ypaBHeHus 3x - 2+2v/ 2x + 1v/x — 3=16.

onyuum ypasrenue 2y 2X + 1v/x — 3=18-3x.

Bo3seném 00e qaCTu MOJIYYUBIHICTOCS YpaBHCHUA B KBajpar

(2v2x+ 1Vx=3) = (18 — 3x)?

Ionyunm ypasrerue 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. IlepeHecém Bce ciiaraeMble U3 MpaBoi 4acTH ypaBHEHHs B JieBy10. [IpuBeném
no06HbIe: 8X2-24x+4x-12=324-108x+9x?

324-108x+9x%-8x%+24x-4x+12=0.
[ony4um ypapHeHue x>-88x+336=0.

D=b?-4ac =(-88)?-4*336=6400
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_88—/6400

884+ 6400
Xy= —

=4, Xo= 84.

[TocnenHee ypaBHEHHE SBISETCS CIIECICTBHEM HCXOJHOTO YpaBHEHHUs. BBIUUCIMM €ro KOpHHU.
Nmeem x1=4 , xo=84.

BrinosHUM poBeEpKy.

[Ipu x1=4 BBIpaKEHUE ‘v@ + ﬂ = 4. ViMeeM BepHOE PaBEHCTBO. 3HAUMT, X1=4 SBISAETCS
KOpPHEM HaIllero YpaBHEHHUSI.

I[Ipu x2=84 Beipaxenue y 169 + /81 # 4. Buaum: nmMeem HeBepHOE PaBEHCTBO.

CnenoBarenbHO, X2=84 He SBJISETCS KOPHEM HAILIEro ypaBHEHMsI. 3alUIlIeM OTBET: X1=4
[IPUMEP 2. Pemmnre ypasrenne v 2X+ 1 +Vx—3 = 4.

2
PEHIEHUE: Bo3senéM 006e 4acTy ypaBHEHHUs B KBaPaT (‘v" 2x+ 1 +x— 3) = 47,

TToMyunM paBHOCHIBHOE HCXOAHOMY ypaBHerne 2x+1+24/ 2x + 1v/x — 3 + x — 3=16.

[IpuBenéM MOMOOHEIE YIEHBI M TIEpeHecéM ciaraeMble 0e3 3HaKa KOPHSA B TIPaByIO dYacTb
ypaBHeHus 3xX - 2+2v/ 2x + 1v/x — 3=16.

[onyuum ypasrenue 2y 2X + 1v/x — 3=18-3x.

Bo3sseném obe yacTu MOJTyYUBIIETOCS ypaBHEHUS B KBaJpar

(2v2x+ 1Vx=3) = (18 — 3x)?

onyuum ypasrerue 4(2x+1)(x-3)= (18 — 3x)2.

Packpoem ckoOku. [lepeHecém Bce cliaraeMple U3 IPABOM YacTH ypaBHEHHs B JieByro. [IpuBeaém
noo0HbIe: 8x%-24x+4x-12=324-108x+9x?

324-108x+9x%-8x%+24x-4x+12=0.
[onyunm ypaBHeHue x>-88x+336=0.
D=b?-4ac =(-88)?-4*336=6400

| p— | p—
88—/ 6400 28+ 6400
Xlzf:“ , X22f284.

[TocnenHee ypaBHEHHE SBISETCS CIEICTBHEM HCXOJHOTO YpaBHEHHUs. BbpIUuCINM €ro KOpHHU.
Nmeem x1=4 , xo=84.

BrinonHuM npoBepky.
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[Ipu x1=4 BBIpaKEHUE ‘v@ + ﬂ = 4. VlMeeM BepHOE PaBEHCTBO. 3HAYMT, X1=4 SBISETCH
KOpPHEM HaIllero YpaBHEHUSI.

[Ipu x2=84 Beipaxenue y 169 + /81 # 4. Buaum: nMeem HeBEpHOE PaBEHCTBO.

CnenoBarenbHO, X2=84 He SBJISETCS KOPHEM HAILEro ypaBHEHMsI. 3aluUIleM OTBET: X1=4
ITPUMEP 3. 16*- 17 4+ 16 =0
0

Ilycte 4* =t, raet = , TOT/Ia ypaBHEHHE OpUMeT BU: t>- 17t + 16 = 0

I[aHHOG KBaApaTHOC YPAaBHCHUC ABJIACTCA MPUBCICHHBIM, 110 TCOPEME Buera MOJIy4YUM:

{tl +t, =17
t,-t, =16
t1=1,1t,=16

Eciu ti= 1, To 4= 1, 4*= 4%, x;= 0.
Eciu t1= 16, To 4*= 16, 4*= 42, x,= 2

OtBert: x1= 0, X2= 2

logi(x+ 15) =logi(x —1)— 2
[TPUMEP 4. Pemuth HEpaBEeHCTBO 3 3 :

—2=1og19
Pemenue: BeimomauM npeoOpa3zoBaHue MpaBoOi 4acTH: 3aMEHUM 3 ¥ HCIOJIb3yeM

CBOMCTBO CyMMBI JIOTapu(MOB.

logi(x+ 15) = logi(x — 1) + log19;
3 3 3

logi(x+15) =logi(9- (x — 1))
3 3

1
0=<-=1
OcHoBanue jgorapugpma 3 , 3HAUUT UCIOJb3YeM 2 CXEMY.

x+15=10 x>»—15 x>-—15
x—1=0 =1 x>1 :x=3  Qer [3 %)

[x+ 15=9-(x —1) {—&:5—24 [3:23
IIpuMepsI TeCTOBBLIX 3aaHUI
Paznen 1. «KopHu, crenenu u sorapugpmMon

1. VYcraHoBuTE COOTBETCTBUE MEX/1Y YHCIOBBIMU MHOKECTBAMU U UX 0003HAYECHUSMH.
YKAXUTE COOTBETCTBUE JJIA KAXKJIOI'O DJIEMEHTA 3AJTAHUA

N | MHOXeCTBO HATYpaIbHBIX YHCEN
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Z MHO0Xk€eCTBO LIETIBIX YUCE

C MHO0%€eCTBO KOMIIJIEKCHBIX YUCET
R

MHokecTBO AelICTBUTEIBHBIX YUCENT

2. Tlepuomuueckas Apobb — 3T0 GECKOHEUHAs ACCATHYHAS APOOb, y KOTOPOl HaumMHAs C
HEKOTOPOTO JAECATHYHOTO 3HAKA TIOBTOPSIETCS OJTHA U Ta K€ MU(pa WIH HECKOJIBKO (P
— nepuo. IpoOu.
BBIBEPUTE, COI'JIACHBI Bbl WJIM HET C TIIPEJJIOXXEHHBIM
YTBEPXJEHUEM

BEPHO
HEBEPHO
X > 8,
3. PGHIGHI/IGM CHUCTCMBI HepaBeHCTB { ABIISICTCA
9—-—x<0
SANNANNNNNNNNNAG
9
W’
9
GW»
8
SN e 127V IIII IV VIV, o

8 i

4. B ¢dupme «Hucras Bojga» CTOMMOCTH (B pyOJIsix) KOJIOJIA U3 KEIe300€TOHHBIX KOJIeIl
paccuuThiBaeTcss mo  ¢dopmyne C = 6500+4000n, rme N — YuUCIO  KOJeEI,
yCTaHOBJIEHHBIX B KoJoaue. CTouMOCTh Kooaa u3 12 kozen Oyaer paBHa
54500

10500
126000
48000

5. M3 900 HOBBIX (hraem-kapT B cpeiHeM 54 He MPHUroAHbI Ul 3anucu. BeposSTHOCTH Toro,
YTO cly4aiiHO BbIOpaHHas (hiaen-kapra, MPUroHast Juis 3alucy paBHa
0,94

0,06

0,6
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10.

11.

12.

0,9

5x+ 1_ 5x— 1
Yupocture BEIpakeHHe: —————
P P 25

2,4
24
0,24
48
3HayeHue BBIPKECHUS p1+log,9 paBHO

OTBET 3AIINCATH B BUJIE HATYPAJIBHOI'O YHCJIA

3uauenue Boipakenus 1og 1 V17 pasuo

17

0,5
-05

2

-2

Tect BbmosHMaM 50 ydamuxcss. OTMETKM «YE€ThIpEe» WIM «IIATh» mnoiaydwin 60%
TECTUPOBABILIUXCS, U3 HUX OTMETKY «mATh» mnoiaydwin 20%. Torma oTMeTKy «IiaThb»
MOJYYWIH. ...... yUanmxcs

30

6
24
20

B 1nBeTHHKE pacTyT TOJBKO MPUCHL, po3bl U JIWiIMU. VX KosindyecTBa OTHOCATCA Kak 3:4:5
cooTBeTcTBeHHO. Beero B nBerHuke 60 pacrenuil. Torna KonuyecTBO po3 B IIBETHUKE
paBHO

OTBET 3AIIHCATH B BUJIE HATYPAJIbHOI'O YHCJIA

CroumocTs mpoe3fa B 2jeKkTpuuke cocraBiger 150  py6neit. CryaeHTam
npenocrasisiercsa ckuaka 40%. buier Ha 27EKTpUUKY A7 CTYJAEHTA MTOCIIE TOA0POKAHUS

npoesza Ha 10% Oyner paBeH
OTBET 3AIINCATB B BUJIE HATYPAJIBHOI'O YHCJIA
VYkazarb IIPOMEXKYTOK, KOTOPOMY IIPUHAJIEKUT KOPEHb ypaBHEHUS

VX +7 =+/2x—5.
BBIBEPUTE HE MEHEE JIBYX BAPMAHTOB OTBETOB
(-1: 10)
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[0;12]
[11;19]

(0;12)

13. Pacrionioxwure B opsiike BO3pacTaHus 4ucia ( OT CaMOro MaJ€HbKOTO K CaMOMy

00JIbIIOMY YHCITY U3 NPEAJI0KEHHBIX):
1 772

2 7
3 7
4 7°

14. Vxaxwute npsamyio, HE nmeronyo o6mux Todek ¢ napabonoi y=-x+3
V=0

V=-1
V=4
V=3

15. Pemuth ypaBHEHHUE

OTBET 3AIIMCATH B BUIAE HATYPAJIBHOI'O UNCJIA
Az

y
16. IIpeoOpa3oBaB BeIpaxXeHNE —1T 1, OJIYUYUM
a4 —B4

As 1+ Bs
1
s — Bs

1 1
az — B:=

17. Yucno uenbix peuenuii nepapenctsa log, (x + 2) < 2 pasno

4

1
0
3

1
101+;1g100

18. Yucno LEIBIX pelieHuit HEPaBEHCTBA log1(3x — 7) = —1 pasuo
2

OTBET 3AIIMCATDH B BUJAE HATYPAJIBHOI'O YHUCIJIA



x+2
19.Yucno  mensIx OTpHULATCIBHBIX peLHeHI/If/i HEpaBCHCTBA (5) = 27 paBHO

OTBET 3AIIMCATDH B BUJAE HATYPAJIBHOI'O YHUCIJIA
20.Y 06abymku 25 damek: 7C KpacHBIMH I[BETaMH, OCTajbHBbIE C CHHUMHU. balyiika
HaJIMBAET Yail B Cly4yallHO BBIOpAaHHYIO YalIKy. BeposTHOCTH TOrO, YTO 3TO OyJET Yalika

C

CHHUMHAU OBETaMU paBHaA.

Omeem 3anucamov 6 8ude 0ecCAMUYHOU OpodU, OMOeIU8 3anamou, Yeiy 4acms Om

OpobHOIL

21. MuOX)ecTBO 3HaueHui Gpynkuun | (X) =5—4sin X onpexnenser mpoMexyToK

(-1 1]
% 9]
(—o0; +o0)

[4; 5]

22.YCTaHOBHTE  COOTBETCTBHE  MEXKIYy  TPHTOHOMETPHUYECKUMU dhopmymamu.
YKAXUTE COOTBETCTBUE JIA KAX/IOT'O DJIEMEHTA 3AJTAHUA

sin 2ar 2 sin a cosa
CoSs 2 cos’a —sin*a
sin (@ + ) sina cosf + cosa sinfs
6
23. Ecin coS a= > TO 49cos2a paBHO

OTBET 3AIIMCATDL B BUIAE HATYPAJIbHOI'O YHUCIIA
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4.2. OIIeHO‘leIe cpeacrea, NpuMEHsI€EMbIC T1JIA HpOMe)l(yTO‘lHOﬁ aTTeCTallu 10 UTOoramM

m3yuenus gucuumnasl OO/1.13 MaremaTuka.
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26.

BOIIPOCHBI (npumepHbIe)
JJISl IOATOTOBKYU K HTOTOBOMY KOHTPOJIIO

Kophu u crenenu. 1x cBolicTsa.

Oynknus. O6macTh onpeeeHus U o01acTe 3HaueHu GyHKuH. CrocoObl 3adaHus
¢bynkuuii. OCHOBHBIE CBOWMCTBA: YETHOCTh, HEYETHOCTh, MOHOTOHHOCTH. l[loHsTHE
oOpaTHON (YHKIIHH.

Lenble u panOHANIbHBIE YKCIIA. [[eCTBUTENIbHBIEC YHCIA.

Knaccuueckoe onpeznenenue BeposiTHOCTH. CBONCTBA BEPOSITHOCTH.

Crenenu. Kopens n-it crenenu. CBolicTBa KOpHEN U cTeNeHen

[Tonsitue muororpanHuka. I[lpu3sma u ee smeMmeHThl. HakioHHas W mpaBWIbHAS
MIPU3MBL.

[lepBooGpa3nas. HeonpenenenHslii nHTErpal

[Tonsitue BekTOpa B mpocTpaHcTBe. JleMCTBHS Hal BEKTOpamu, 3aJaHHBIMH CBOUMH
KOOpJIMHATaMH1

OyHK1IMs y=sin X, e€ cBoicTBa U Tpaduk

Onpenenenue norapudma. OcHoBHOE sorapudmMudeckoe ToxaecTBo. Harypanbhbie u
necsitTuuHble Jorapu@msl. opmyna nepexoia K ApyroMy OCHOBaHHIO

ITupamuga u ee aneMeHTsl. IlpaBunbHas nupamuaa.

PanuanHoe u rpagycHoe u3MepeHue yrioB. TpuroHoMmerpuueckue (QyHKIUU
YHICIIOBOTO apryMeHTa. 3HaKu TPUTOHOMETpUYECKUX DyHKIMH

®opmyibl npuBeieHNs. YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTD TPUTOHOMETPUYECKUX
dbyakuumii. Dopmyssl cnoxerus sin(ot+f); cos(a+p). PopMmyIbl BOWHOTO apryMeHTa
B3anmHoe pacnosiokeHne npsiMo U MI0CKOCTH. [Ipu3HaKk mapanieabHOCTH IPSMON U
mockocTH. Ileprniennukynsap u HakinoHHas. [Ipu3HaK NeprneHIuKyaspHOCTH NPSIMOU U
IIJIOCKOCTH

OyHKIUA y=tg X, €€ CBOMCTBA U rpaduk

HNuterpan u ero mnpumeHenue. Popmyna Hprorona- JleiiOHuma. OnpeneneHHbII
WHTETpal.

Hunuuap. Ihnomane noBepXHOCTH HUIUHIPA.

OyHKIHMS Y = COS X , €e CBOICTBa U rpaduk

[lonarue BekTOopa B mpoctpaHcTBe. KommanapHeie BekTOpbl. JlekapToBa cucrema
KOOpAMHAT B IIPOCTPAHCTBE

Jlorapudm. CpoiicTBa norapuhpmMon

Hatypanbnbiit u necatuunbiii jorapudmsl. [Ipumepsr

OcCHOBHbIE MOHATHSA U aKCHUOMBI CT€peoMeTpuu. B3anMHOE pacronokeHue NnpsMbIX B
IIPOCTPAHCTBE

[TonsiTne nmpousBoAHOM, e€ reomerpuueckuil M ¢uszndeckuid cmeica. [IpousBonHbIe
AIIeMEHTapHBIX (PYHKIUI

OcHoBHbBIE IOHATHUS KOMOMHATOPUKHU

Konyc. OnemenTs! konyca. [lomane noaHOM NOBEPXHOCTU. Y CEUEHHBIN KOHYC
[Tonsitne o6beMa. O6veM upaMubl U Ipu3Mbl. OOBEM IIIIMHPA U KOHYCA

DK3aMeH TMPOBOAMUTCA B yCTHOH (hopMe ¢ HCIONb30BaHMEM KOMIUIEKTa OuieTtoB. OauH
Oouner BKIOYaeT Teopernuyeckuit Omok (1 mmm 2 Bompoca) W mpakTudeckwit Oiok (1 wmm 2
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3aJaHus). buieTsl UMEIOT OJJMHAKOBOE YHUCJIO BOIPOCOB. DK3aMEHATOPY MPEJOCTaBISECTCS IIPaBO
3aaBaTh 00YYAIOMKUMCS JOTIOTHUTENIBHBIE M YTOUHSIOIIME BOIPOCHI 110 OUIIETY.

HpnMep IK3AaMCHAIIMOHHOI' 0 ounjaera

DenepanbHOE rocy1apCTBEHHOE OI0/DKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHuUs
«OMcKkuii rocynapcTBeHHBIN arpapHblii yauBepcuteT uM. I1.A. Cronbinunay

YHUBEPCUTETCKUI KOJUIEDK arpoOu3Heca
VYT1Bepxaaro:

npeaceaaTeab METOIMYECKOTO COBETA
M.B. UBanwniikas

3K3AMEHAIIMOHHBI BUJIET Ne 1
OO/. 13 Maremaruka
(cnenmanbHOCTH 21.02.19 3emieycTpoiicTBO)

1. Krnaccuueckoe omnpeneneHue BeposTHOCTA. CBOMCTBA BEPOSITHOCTH.

. Es-1E
2. Haiinure 3HaueHre BRIPAKEHUS ez
3

3. Bsruuciuts: sin 46° cos 44° + sin 44%os 46°

Ono0peHo Ha 3acelaHuU METOJAMYECKOTO COBETa, IPOTOKOT No OT T.
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V. HIOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHUSA JUCIIUIIJIMHbI

YpoBeHb
chopmupo-
BAHHOCTH
KOMIIeTeH Ui

Ouenka

KpnTepml OlICHUBAHUA 110 BUJ1aM p360T

TeCTUPOBaHHE
(mpoueHt
NMPaBWIbHBIX
0TBETOB)

Mmpo4yue BUAbI paﬁoT no TMCIHMIIJIMHE

Bricokuii

OTIIMYIHO

90-100%

OOyyaromuiics T1JIyOOKO M HPOYHO YCBOWII
TEOPETUYECKU M  OCBOWJI  IPAKTUYECKUUN
matepuain. Jlaer JoruyHele W TPaMOTHbBIE
OTBETHl. JleMOHCTpUpYyeT 3HaHHME HE TOJBKO
OCHOBHOTO, HO u JIOTIOJIHUTEIBHOTO
MaTepuaina, OBICTPO OpPUEHTUpPYETCS, OTBeuas
Ha JIOTIOJIHUTENbHbIE Bompockl. (CBOOOJHO
CIpaBIIIE€TCS C TIOCTaBJICHHBIMHU 3aJadyaMu,
apryMEHTHPOBAaHO M BEPHO OOOCHOBBIBAET
NIPUHSTHIC PEIICHUS.

T1oBBIIIEHHBIH

Xopomo

70-89%

OOyuaromuiicsi TBEPIO 3HAET MPOTPAMMHBIN
MaTrepuai, TpaMOTHO M TIO CYIIECTBY H3JIaraeT
ero. He JOTIYCKAaeT  CYIIECTBEHHBIX
HETOYHOCTEW TIPM OTBETaX Ha BOIPOCHI,
MIPaBUIILHO MIPUMEHSET TEOPETHUECKHIE
MOJIOKEHUS TIPU  PEIICHHH TPAKTHYECKUX
3a/1a4y, BJIAJICET HABBIKAMU W TIPUEMaMH HX
BBITIOJTHEHHS.

bazoBbii

VYnosuer
BOPHUTEI

BHO

50-69%

OOyyaromuiics 1eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOTO MaTrepuajia, HO HE YCBOWJI €ro
JeTald, UCHBITBIBAET  3aTPyAHEHUS  IMpU
pellleHny MpaKTU4YecKux 3anad. B oTBerax Ha
MOCTaBJICHHBIE BOTIPOCHI JIOITyCKaeT
HeTOYHOCTU. JlaeT ompeneneHus MOHITHIA,
HEUCKaXarolmue UuX cMmbica.  Hapymaer
MOCIIEZI0BATEIbHOCTh U3ITI0KEHUS
POrpPaMMHOTO MaTepuaa.

He

copmupoBaHa

Heynosn
€TBOPUTE

JBHO

0-49%

OOyyaromuiics He 3HAET, HE BBIMOJHSIECT MU
HEMPABUILHO BBITIONHSAET OONBIIYI0 4YacTh
yuebHOoro Marepuana. [lomyckaer ommuOKkd B
bOopMynUpPOBKE OMpPENEICHUN, MCKaKAIOINE
UX CMBICT, OECHOpAJOYHO U HEYBEPEHHO
W3J1araeT Marepuail. OTtBeThI Ha
JIOTIOJIHUTEIbHBIE BONPOCHI OTCYTCTBYIOT. He
BBITIONTHSIET 3a/1aHUS.
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