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I. OBIIME ITOJIOKEHUA

1. ®onx omeHouHbIX cpeactB (manee — DPOC) mpeaHazHayeH IS KOHTPOJS W OILICHKH
00pa3oBaTeNbHbIX JOCTHKEHUI 00y4YaroluXxcs, OCBOMBIIMX Mporpammy aucuurinael OO/ .13
Maremaruka.

2. ®OC BKIIOUYAET OLEHOYHbIE MaTepuajbl Uil MPOBEIEHUS TEKYLIEro KOHTPOJId U
NPOMEXKYTOUHOH arTectanuu B popme nuddepeHmpoBaHHOTO 3a4eTa.
3. ®OC mno3BOJSET OLEHUBATh 3HAHMS, YMEHMs, HalpaBieHHble Ha (QOopMHUpOBaHUE

KOMITETECHIIMM.
4. ®OC pa3paboraH Ha OCHOBAaHUU IIOJOKEHUN OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl IO
cneruanbHocT 36.02.01 Berepunapus aucuuninuasl OO/L.13 MaTtematuka.

5. ®OC sBasieTcst 06s13aTeNbHBIM 000CO0IEHHBIM MPHIIOKEHUEM K paboueii mporpaMMme.



II. OXKUJAEMBIE PE3YJIBTATBI U3YUEHUSA

Pe3yabTarnl 00yueHus

IToka3aTeiin OlleHKH
00pa3oBaTeJbHBIX Pe3yJIbTATOB

Oomme

-TOTOBHOCTB K TPYZY, OCO3HAHHE [ICHHOCTH MacTePCTBa, TPYAOIIO0HE;
-TOTOBHOCTb K AKTUBHOH IEATEIbHOCTH TEXHOJIOTHYECKON U COLIMATIbHOMN
HaIrpaBJICHHOCTH, CHOCO6HOCTB WHHUOWUUPOBATH, IIJIAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJIHATE TaAKYIO JCATCIbHOCTD,

- HHTEpeC K Pa3NIUIHBIM cepam npodeccnoHaTbHON AeITeTbHOCTH.
OBnaneHue yHUBEPCATbHBIMU yUEOHBIMHU
IIO3HaBaTCJIIbHbIMU I[eI‘/'ICTBI/IﬂMI/I:

a) 0a30BbIC JIOTHUECKUE JICHCTBHSL:
-CaMOCTOATENIFHO  (popMynupoBate U
paccMaTpUBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBAaThb CyHIeCTBeHHBIﬁ IMpU3HaK WJIMW OCHOBAaHUA [JI1 CpPaBHCHUA,
KJIaCCU(PHUKAIIHN 1 0000IICHHUS;

-ONpeAeT ATy LEIH AEATCIBHOCTH, 3aJaBaThb NapaMETpbl U KPUTEPUH HX
JOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS] B PACCMATPUBAEMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBl B JEATECIBHOCTb, OLEHUBATH COOTBETCTBHE
Pe3yABTATOB IEJISIM, OLICHUBATH PUCKH MOCIIEICTBHI ACATEILHOCTH;
-pa3sBUBATh KPCAaTUBHOC MBIIUJICHHUEC ITPU PCUICHHUH JKU3HCHHBIX HpO6HeM

0) 0a30BbIE HCCIICIOBATEIBCKUE TCHCTBHS:

-BJIQICTh HaBBIKAMH y4eOHO-HCCIE0BATENBCKON U MPOCKTHOM AEATEILHOCTH,
HaBBIKAMU pa3pelIeHus mpoodem;

-BBISIBJIATh ITPUYMHHO-CICACTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEeLICHHs], HAXOJUTh apryMEHTBhI IS JOKa3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh [IapaMETPbl U KPUTEPUU PEILEHUS;
-aHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCIICHUA 3adadyd pE3yJIbTaThl,
KPUTUYECKH OLIEHMBATh HX IOCTOBEPHOCTh, NMPOTHO3MPOBATH H3MEHEHHUE B
HOBBIX YCJIOBUSIX

- YMETh TNEPEHOCHUTH 3HAHMs B IMO3HABATEIBHYIO M MPAKTUYECKYIO 00JIaCTH
KHU3HEIESITEINbHOCTH;

-yMeTb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTe;

-BBIIBUI'aTb HOBBIC UJCHU, MMPEAJIaratb OpUIruHaJIbHBIC IOAXO0Abl U PCIICHUA U
CHOCOOHOCTP MX MCIIOJIb30BAHUS B TO3HABATEILHON M COLMABHOM MPAaKTHKE

aKTyaJIM3upoBaTh  Mpobiiemy,

B obnacty IEeHHOCTH HayYHOTO TIO3HAHUSL:

-c(popMUPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Da3BUTHsI HAyKHM W OOLICCTBEHHOW NpPaKTUKH, OCHOBAHHOTO Ha
JHMaNore  KyJNbTyp, CIIOCOOCTBYIONIETO OCO3HAaHMIO CBOETO MecTa B
MOJMKYJIBTYPHOM MHUPE;

-COBEPIICHCTBOBAHHUE SI3BIKOBOH W YHUTATENILCKOW KYJIBTYphl KaK CpEICTBa
B3aNMOJICHCTBHS MEXKTy JIIOJIbMH 1 TIO3HAHUS MHPA;

-OCO3HAaHHE I[IEHHOCTH HAayYHOH AeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO ACATEILHOCTh HHANBUAYAIBHO U B TPYIIIIE.
OsnaneHne yHUBEPCATbHBIMH y4EOHBIMU ITO3HABATEIbHBIMH JICHCTBUSIMU:

B) pabota ¢ nH(OopManuei:

-BIIQICTh HABBIKAMU TONTyYeHUs] MHOOPMAIUK U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIBHO ~ OCYILIECTBISATh IIOWUCK, AaHAlU3, CUCTEMATH3ALUI0 U
MHTEPIPETAINIO MH)OPMAINN Pa3INIHBIX BHIOB U ()OPM IIPEICTaBICHNUS;
-cO3/1aBaTh TEKCTBl B PAa3IMYHBIX (OpMaTax C Y4eTOM Ha3HAYCHUS
WHPOpPMAIMK W 1IeJICBOM ayIuTOpUH, BHIOMpas ONTHMAIBHYIO (opMmy
NPE/ICTAaBICHNS Y BU3yaIn3allHy;

-OIIEHMBATh JOCTOBEPHOCTD, JISTUTUMHOCTh WH(OpMALNH, €€ COOTBETCTBHUE
MPaBOBBIM M MOPAJIbHO-3THUECKUM HOPMaM;

OtueHka «OTJIUYHO». 3a
rIyOOKOe M TIOJMHOE OBJIAJICHUE
CoZlepKaHuEM y4eOHOTO
Marepuaa, B KOTOPOM
o0yyYarommiicss  OpUEHTUPYETCS,
HOHATHHHBIM anmapaTom,
AKIICHTOJIOTHYECKUM "

ophOodNHYECKUM  MUHHUMYMaMH,
32 yMEHHE  HaxOoOUTh U
WCTIONB30BaTh WH(OPMAITHIO.
Ornenka «XOpOUIOo». Ecmu
0OyYaIoOUMICS  TOJHO  OCBOWII
y49eOHBIA  MaTepuas, BialIeeT
MIOHATUNHBIM arnmnaparTom,
AKIEHTOJIOTHYECKUM "
opho3NMYECKMM MUHHMYMaMH,
OPUCHTUPYETCSI B H3YyYECHHOM
Marepuaie, TPaMOTHO H3Jlaraet
OTBET, HO B ero (opme MMEIOTCS
OTIeIbHbIE HETOYHOCTH.

O1eHKa «y10BJIETBOPUTEILHOY.

Ecnn oOyyJarommiics
oOHapyXuBaeT 3HAHUSA "
NOHMMaHNe THIOJIO’KEHHOT'O
yueOHOTO Marepuana,
MOHATUITHOTO amnmapara,
aKIEHTOJIOTHYECKOTO "
op(ho3MUYECKOr0O ~ MUHHUMYMOB,
HO M3JaraeT MX  HEMOJHO,
HETIOCIIEI0BATENIBHO,  JOIyCKaeT
HETOYHOCTH B  ONPENICICHUN

MIOHATUH, HE YMEET JOKA3aTEIbHO
000CHOBAaTh CBOM CYXKJICHUSI.
Onenka
«Hey0BJIeTBOpPUTEIbLHO». Eciu

o0yJarouics UMeeT
pa3po3HEeHHBIE,  OECCHCTEMHBIC
3HaHus, HE YMCCT BbBIACIIATH
[JIaBHOE U BTOPOCTENCHHOE,
JTOITYCKaeT OITNOKHU B
OnpeeICHUN MOHSITUH,
HCKaXKaeT ux CMBICTI,
OecropsiIoYHO0 M HEYBEPEHHO

usjiara€T MaTepual.




-HCIIONIb30BaTh  CpeACTBa  HWH(POPMALMOHHBIX M  KOMMYHHKaIlHOHHBIX
TEXHOJIOTHA B PEHIEHMH  KOTHUTUBHBIX, = KOMMYHHKATHUBHBIX U
OpTaHM3alMOHHBIX 3a7a4y ¢ coOroieHreM TpeOOBaHUI IPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepekeH s, MPABOBBIX U STHYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

-BIIQJICTh ~ HaBBIKAMU  pACTO3HABaHMS M 3alUTHl  WHPOPMAIUH,
WHPOPMAITMOHHOHN 0€30MaCHOCTH JIMYHOCTH

B o0mnactu 1yxoBHO-HPaBCTBEHHOT'O BOCIIUTAHMS:

- ¢()opMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEJICHUS;
-CIIOCOOHOCTh OLIEHMBATh CUTYalMI0O M TNPHHUMATh OCO3HAHHBIC PEIICHHS,
OPHEHTHUPYACh Ha MOPAJIbHO- HPABCTBEHHBIE HOPMBI U LIEGHHOCTH;

-OCO3HAHHE JIMYHOTO BKJIA/1a B IOCTPOCHNE YCTOHUMBOIO OyAyIIEro;
-OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJAUTENSAM U (WIM) IPYTHUM WiIeHaM
CeMbH, CO3JAaHMIO CEMbHM HAa OCHOBE OCO3HAHHOTO MPUHATHA LIEHHOCTEH
CEMEUHOM KU3HU B COOTBETCTBUU C TpaauUUsIMU HapoJoB Poccuu;
OBnasieHue yHUBEPCAIbHBIMH PETYIATUBHBIMU JCHCTBUAMU:

a) caMOOpraHu3aIHs:

-CaMOCTOATEJIFHO OCYLICCTBIIATh MO3HABATENIBHYIO AEATEILHOCTD, BBISBIATH
mpoOJieMbl, CTaBUTh W  (OPMYJIUPOBaTH COOCTBEHHBIC 3agauyd B
00pa3oBaTeNbHON ACATEILHOCTH U )KU3HEHHBIX CUTYAIHSIX;

-CaMOCTOATEJIFHO ~ COCTAaBIATh IUIAH PELICHUS NpPOOJIEMBl C  Y4E€TOM
HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHU;
-71aBaTh OLIEHKY HOBBIM CUTYaLUsAM;

cnoco0cTBOBaTh (OPMHUPOBAHUIO M TMPOSBICHUIO INIUPOKOW OJpyIUIMU B
Pa3HBIX 00NacTAX 3HAHWW, TIOCTOSIHHO TIOBBIMIATH CBOW 00pa30BaTEIbHBIN H
KYJbTYPHBIN YPOBCHb;

0) CAMOKOHTPOIIB:

WCTIONB30BaTh NMpUEMbl pedIeKCUH AJISl OLEHKH CHUTyaluH, BRIOOpa BEPHOTO
peLIeHHUS;

-yMeTh OILIGHMBaTh PHUCKHM M CBOEBPEMEHHO MPUHUMATh pEIIEHUs MO0 HX
CHHYKECHHUIO;

B) SMOLIMOHAIBHBIA HHTEIJIJIEKT, IPEAIIOAraroIuil ¢(OpMUPOBAHHOCTD:
BHYTPEHHEN MOTHUBALIUM, BKJIOUAIOUIEH CTPEMIIEHUE K JIOCTUKEHUIO LETU U
ycIexy, ONTUMH3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/S U3 CBOMX
BO3MOKHOCTE;

SMIIaTHH, BKIIOYAIOIIEH CIOCOOHOCTH MOHMMATh AMOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATH €TO MPH OCYIIECTBICHUH KOMMYHHKAIIUH, CTIOCOOHOCTH K
COYYBCTBHIO U CONICPEKUBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPANBAaTh OTHOIICHUS
C JAPYIHMH JIOIbMH, 3a00THUTBbCS, NPOSIBISATH HMHTEpEC U paspemarb
KOH(JINKTHI

-TOTOBHOCTb K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH M CAMOOTIPE/ICIICHHIO;
-OBNIQJICHWE  HaBBIKAMH  y4eOHO-HCCIEIOBATENbCKOW,  MPOEKTHOW U
COLIMAILHOM JICSITETbHOCTH;

OBnaneHue yHUBEpCATHHBIMI KOMMYHUKATHBHBIMY JIEHCTBHSIMU:

0) coBMeCTHAs ACATEIHHOCTB:

-[IOHUMAaTb U HCIIOJbB30BaThb IMPECHUMYIICCTBA KOMaHI[HOI‘/'I u I/IHI[I/IBI/II[yaIH)HOI‘/'I
paboTsl;

-IPUHUMATh IIeTH  COBMECTHOH  JeSTeNbHOCTH, OpPTaHW30BHIBATh U
KOOPAWHUPOBATh ACHCTBUS MO €€ NOCTHXKEHUIO: COCTABIISTH IUIAH JCUCTBHIA,
pacmpenensiTb pojl ¢ y4eTOM MHEHHH YYaCTHHUKOB OOCYKIAaTh PE3yNbTaThl
COBMECTHOM paboTHI;

-KOOPINHUPOBATH U BEITIOIHSITH PabOTy B YCIOBHUSAX PEAEHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

-OCYIICCTBIIATh IO3UTUBHOE CTPATETMUECKOE TIOBEJACHHE B PAa3IMYHBIX
CUTYAIUSIX, TIPOSIBIATH TBOPYECTBO M BOOOpAKEHHUE, OBITH HHUITUATHBHBIM.
OBHa)ICHI/Ie YHUBCPCAJIbHBIMU PETYJIATUBHBIMU HGﬁCTBHHMH:




T') IpuHsTHE ce0sl U APYTHX JIOACH:

-IPUHAMATh MOTHBBI M apTyYMEHTHI JPYTHX JIOACH MPH aHAJIH3e PEe3yJIbTaToB
JesITEeNbHOCTH;

-IIPU3HABATH CBOE TIPABO U MPABO APYTHUX JIIOAEH HA OIINOKY;

pa3BHBATh CIIOCOOHOCTH IIOHUMATh MUP C TIO3UIMHU JIPYTOTr0 YeJIOBEKa

B o0macTu 3cTeTHYECKOTO BOCITUTAHMUS:

-3CTETUYECKOE OTHOILICHHWE K MHPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTa, TPYJa U OOIECTBEHHBIX OTHOLICHUH;
-CHOCO6HOCTI> BOCIIPUHUMATL PA3JIMYHBIC BUABI HCKYCCTBA, TpaaAullUu H
TBOPYECTBO CBOETO M JAPYTUX HApOIOB, OIIYIIaTh ASMOLMOHAIBHOE
BO3JICCTBHE UCKYCCTBA;

-yOeXIEeHHOCTh B 3HAYMMOCTHU AJISl JINYHOCTH M OOILIECTBA OTEUYECTBEHHOI'O U
MHpPOBOI'0 HMCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TpaIULMi W HAPOJHOIO
TBOPYECTBA;

-TOTOBHOCTb K CaMOBBIPQXKEHHIO B PAa3HBIX BUAAX HMCKYCCTBA, CTpPEMJICHHE
MMPOABJIATH Ka4€CTBA TBOp‘-IGCKOI‘/'I JIMYHOCTH,

OBHa)IeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU I[Cf/iCTBH)IMI/II

a) oOIIeHHE:

-OCyHICCTBJIATL KOMMYHHKAIIUN BO BCEX ccpepax KHU3HU,

-pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHUS, NOHUMATh 3HAYCHUE
COLMAJIbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CUTYaLMH U
CMST4aTh KOHQJIUKTBL

-pa3BepHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPEACTB

-0CO3HaHKME 00YYAIOITUMHKCS POCCUICKON TPaXkIaHCKOW UACHTUYHOCTH;
-1IeJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHEH MMO3ULMUA JUYHOCTH HA OCHOBE
JlyXOBHO-HPaBCTBEHHBIX ILIEHHOCTEH HaponoB Poccuiickonn @enepanuu,
WCTOPUYECKAX W HANHOHAIBHO-KYJIBTYPHBIX Tpagulwid, (HopMHUpOBaHUE
CHUCTEMBI 3HAYUMBIX LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO  MMPOBO33PEHHUS, IPABOCO3HAHMS, 3KOJOTHYECKOMH
KYJIBTYPBI, CIOCOOHOCTH CTaBUTh LIEH U CTPOUTH KU3HEHHBIC TUIAHBI;

B yactu rpaxaaHcKoro BOCIHUTAHUS:

-OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOIOPSIIKA;

-IPUHATHE TPaJULIMOHHBIX HallMOHAJbHBIX, 00IIIeYeTIOBEYeCKIX
TYMAHUCTHYECKUX U JEMOKPAaTUYECKUX LICHHOCTEH;

-TOTOBHOCTb IIPOTHBOCTOSITH HAEOJOTMH 3KCTPEMH3Ma, HAlMOHAIU3MA,
KceHO(hOoOuH, TUCKPUMHUHAIMK TI0 COLMAIBHBIM, PEIMIHO3HBIM, PACOBBIM,
HallMOHAIbHBIM IIPU3HAKAM;

-TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HMHTEpEcax IpaX<IaHCKOTO
oOIecTBa, ydJacTBOBaTh B CaMOYIIPaBICHUHM B  00IIeo0pa30BaTeIbHON
OpraHu3alyy U AETCKO-FOHOLIECKUX OPraHU3alusX;

-YMEHHE B3aUMOJCICTBOBATh C COLUATbHBIMA UHCTUTYTAMU B COOTBETCTBHU C
UX QYHKIUSAMHU ¥ Ha3HAYCHHUEM;

-TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOU NEATEIbHOCTH;
[TatpuoTHyeckoro BOCIUTaHUS:

c(hOPMUPOBAHHOCTh POCCUICKON TPaKAAHCKONH HMICHTHYHOCTH, MaTPUOTU3MA,
YBaO)XEHUS K CBOEMY Hapojay, UyBCTBa OTBETCTBEHHOCTH mepel PonuHoii,
FOPAOCTU 3a CBOM Kpail, cBO0 PoauHy, CBOHl SI3bIK U KYJIbTYpY, MPOLLIOE U
HacTosillee MHOIOHAallMOHAIBHOIO Hapona Poccuu;

-IIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, UCTOPHUYECKOMY U
OPUPOJHOMY HACIEAUIO, MaMsITHHKaM, TpaauuusMm HaponoB Poccuu,
JIOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYE;
-ujieliHas yOeXJIeHHOCTh, TOTOBHOCTh K CIYXCHHIO W 3amuTte (OTedecTsa,
OTBETCTBEHHOCTh 32  €ro  Cyap0y,  OCBOGHHBIE  OOYYaIOLIMMHUCS
MEXMpEAMETHbIE TIOHATHS W  YHUBEpCalbHbIE  y4eOHBIE  JIEHCTBUS
(perynsTHUBHEIE, TO3HABATEIbHBIC, KOMMYHUKATHUBHEIC);




-CIIOCOOHOCTh UX UCIIOJIB30BAHUS B TI03HABATEIBHON U COIMAILHON MPaKTHUKE,
TOTOBHOCTh K CAMOCTOSTEIILHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
JESTSILHOCTH, OpraHu3allii y4eOHOTO COTPYAHMYECTBA C IEIarorHueCKUMHU
pabOTHUKAMK M CBEPCTHHKAMH, K yYacCTHUIO B MOCTPOCHHH HHIMBHIYATbHOU
00pa3oBaTeILHON TPACKTOPHH

-HE IPUHUMATD JIEVCTBUA, IPUHOCAIINE BPE OKPYXKAIOLICH Cpee;

-yMeTb HPOTHO3UPOBaTh HEOIArONMpPUATHBIE SKOJIOTHYECKHE MOCICACTBUS
NpeANpPUHUMAEMBIX JEHCTBUM, IPEIOTBPALLATh UX;

-pacCllupPpUTh OIBIT ACATCIbHOCTH 9KOJIOTHUYECKOM HaIpaBJICHHOCTH;
-pa3pabatbiBaTh TUIaH PEHIeHUs] MPOOJEMBbl C YYETOM aHalu3a UMEIOIINXCS
MaTepHAJIbHBIX 1 HEMAaTEPUAIBHBIX PECYPCOB;

-OCYIIECTBJIATh LIEJICHANIPABICHHBIA IMOUCK IE€PEHOCa CPEACTB U CHOCOOOB
NeiCcTBHS B TPO(ECCHOHAIBHYIO CPEY;

-yMeTb NEPEeHOCUTh 3HAHMSA B MO3HABATENbHYI0 M IMPaKTHYECKYI 00JacTu
KHU3HEIESITEINbHOCTH;

-opeajiaratb  HOBBIC IIPOCKTbI, OLOCHHMBATL HJACHU C IIO3UMLIHMU HOBU3HEIL,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

-laBaTh OLICHKY HOBBIM CHUTYalMsM, BHOCHTb KOPPEKTHUBBHI B AEATEIBHOCTD,
OLICHMBATH COOTBECTCTBUC PE3YJILTATOB LC/IAM

I[I/ICIII/IHJII/IHapHLIe

-BJIa/IETh METOJAMHU J0Ka3aTeIbCTB, AITOPUTMAMHU PELLIeHHs 3a/1aY;

-yMeHue (HOopMyIHpOBaTh ONPEACICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX,
MIPOBO/IUTH JI0Ka3aTEIbHBIE PACCYKICHHUS B X0/I€ PEILICHUSI 3a/1aY;

- YMETh ONEPUPOBATH MOHATHUSMU: CTETIEHb YMCIIA, JOTapu(M Yncia; yMEHHE
BBIMOJIHATh BBIYMCIICHUE 3HAYEHUH U TpeoOpa3oBaHUS BBIPAKEHHH CO

CTeIEHAMH W JorapudmMamu, MpeoOpa3oBaHus APOOHO-PAITMOHAIBHBIX
BBIPa)KCHU;

- YMCTb OHNCpUPOBATH IOHATHUAMHU: pPALUOHAIBHBIC, HWPPALUOHAILHEBIC,
MOKa3aTeNbHble, CTENCHHBIE, JIOTApPU(PMUUECKHE, TPUTOHOMETPHUUECKHUE
YpPaBHCHUA U HEPABECHCTBA, UX CUCTCMBI;

- yMeThb OINEpUpOBaTh NOHATHAMHU: (YHKIMS, HempepbiBHAS (QYHKIHA,

MPOU3BOJIHAS, TIEPBOOOPA3HAsL, OIPE/ICIICHHBIN HHTETPal;

-yMeThb HAaXOAWTh NPOU3BOJHBIC O3JIEMEHTapHBIX (QyHKIUH,
CTIpaBOYHBIE MaTEPHAJIbI;

-HACCIIeIOBATh B MPOCTEHUIINX CiTydasx (PyHKIMH Ha MOHOTOHHOCTbH, HAXOANUTb
HauOOJIBIIINE U HAUMEHBIITNE 3HAUYCHUS PYHKIINI;

-CTpOUTh  TpapUKHM  MHOTOWIEHOB C  KCIIOJIB30BaHUEM
MaTeMaTHYECKOro aHalIn3a;

-IIPUMEHATH IPON3BOJHYIO IIPU PEIICHUH 33/1a4 HA JIBU)KCHHE;
-pemaTh MpakTUKO-OPUEHTHPOBAHHBIC 3a/1a4l Ha HAaNOOJIbIINE 1 HANMEHBIINE
3HAYEHUSs, HAa HAXOXKICHUE ITyTH, CKOPOCTH B YCKOPEHHUS,

- YMEThb ONEpUpPOBATh MOHATHAMH: palMOHAJIbHAS (YHKIHUS, MOKa3aTeIbHAs
(byHKIIHS, CTeTICHHAs (byHKIIHS, nmorapuMmugeckas (byHKIIHS,
TPUTOHOMETpUYECKUe (QYHKIWH, OOpaTHble (YHKUIUH, yMEHHE CTPOUTH
rpaduKd U3y4YCHHBIX (YHKIMHA, HCHOJB30BaTh TpaduKH OpU H3YUYCHUH
NPOLIECCOB M 3aBHCHUMOCTEH, INpPU pEHICHHH 3agad M3 IPYIHX Y4eOHBIX
MPEeIMETOB H 33a]a4 U3 PealbHON KU3HH; BEIpAXKaTh GOpMyJIaMH 3aBHCUMOCTH
MEX]y BETMINHAMU;

V-MeTh pemarb TeKCTOBBIE 33/1a4M Pa3HBIX THIOB (B TOM YHCIIC HAa IPOLCHTHI,
J0JIM ¥ YacTH, Ha JBIXKEHHE, padoTy, CTOMMOCTh TOBapOB M YCIyT, HAJIOTH,
3aJauyd U3 OONACTH YIPaBIeHUS JWYHBIMA M CEMEHHBIMH (HHAHCAMHU);
COCTaBIISITh BHIPAXKCHUS, YPABHEHHSI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBUIO
331241, UCCIIEOBATh IOJyYeHHOE PEIICHHE W OICHUBATH MPABIOIIO0I00HOCTh
pE3yJIbTaTOB;

-yMeThb ONEpUpPOBATH MOHATHIMHU: CpelHee aphUMeTHUecKoe, MeauaHa,
HauOoNbIIee M HAaWMEHBIIEe 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa;

UCTIONB3YSI

anmnapara

Ornenka «OTJIMYHO». 3a
riIyOOKOe U TIOJIHOE OBJIaJICHHE
COJIepIKaHUuEM y4eOHOTO
Mmarepua’a, B KOTOPOM
oOyyaromuiics opueHTHUpyeTc,
HNOHATHHHBIM anmnaparom,
AKLEHTOJOTHYECKUM u
op(hO3MUIECKUM MUHHUMYMaMH,
32 yMEHHE  HaxomuTb U
MCTIOTB30BaTh WH(OPMAITHIO.

Onenka  «xopomo». Ecmu
00yYaIoOUUICS TOJHO OCBOWMII
y49eOHBIH MaTepHuall, BIaJeeT
MOHATUNHBIM arnmnaparTom,
AKLEHTOJIOTHYECKUM "
ophoINMYECKUM MHUHUMYMAaMH,
OPHEHTHUPYETCSI B H3YyYECHHOM
Marepuase, rpaMOTHO H3Jlaraet

OTBET, HO B ero dQopme
HUMEIOTCS OTIENbHbBIE
HETOYHOCTH.

Orenka
«yIOBJIeTBOpPUTEJbHO». Ecmu
oOydatomuiics 0OHapy)KHUBaeT
3HaHUA u IIOHUMAaHUEC
MIOJIO’KEHHOTO y4eOHOT0
Martepuana, MOHSTUHHOTO
anmapara, aK[eHTOJIOTHYECKOTO
u op(ho3MUYECKOro

MUHHMYMOB, HO H3JIarac€Tt HX
HCIIOJHO, HCIIOCICA0OBATCIBHO,

JIOTyCKaeT  HETOYHOCTH B
ONpENEICHUN  TOHATUH, HE
ymeeT JIOKa3aTeJIbHO

000CHOBAThH CBOM CYK/ICHHUSI.
Ornenka
«HEYI0BJIeTBOPHTEILHO».
Ecnmu  oOywarommiics  mmMeet
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-yMeThb HW3BJEKaTh, HMHTEPIPETHPOBATH WHPOPMAIHIO, MPEICTABICHHYIO B
TabnuIax, Ha Ouarpammax, rpadukax, OTpakaloLlyl0 CBOWCTBA PEaTbHBIX
MPOIIECCOB U SIBJICHUH; MPEACTABIATh HHGOOPMALMIO C TMOMOIIBIO TaOJIUI U
Iarpamu;

- HCCIEeNOBaTh CTAaTHCTHUYECKHE JAaHHBIE, B TOM YHCIE C IPUMEHEHHEM
rpadMuECKIX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

-yMeTh ONEPHUPOBATh MOHATHAMHU: CIyYAHHBIH OMBIT U CIly4ailHOE COOBITHE,
BEPOSITHOCTb CIY4alHOTO COOBITHS; yYMEHHE BBIYMCISTH BEPOSTHOCTH C
HCTIONB30BaHUEM I'paUUeCKUX METOJOB; MPUMEHATH (OPMYIIbI CIOKEHHUS U
YMHOKEHHS BEpOSITHOCTEH, KOMOWHATOpHBIE (akTel H (HOPMYNIBl TpH
peleHny 3a1ad;

- OLICHMBATh BEPOSITHOCTH PEANBHBIX COOBITHUH; 3HAKOMCTBO CO CIIy4ailHBIMH
BEIMYMHAMH, YMEHHE MPUBOIUTH NMPHUMEPH NPOSBICHHUS 3aKOHA OONBIINX
YHCEN B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSIX;

-yMETb ONEPHPOBATh MOHIATUSAMH: TOUKA, IpsAMasi, INIOCKOCTh, IPOCTPAHCTBO,
JNBYTPAHHBIM  yrojl, CKpeUIMBarolIuecs TpsMble, MapauielbHOCTh U
MEPIEeHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, yroyl Mexay MHpsSMBIMH, yroi
MEXIY NPSIMOM M MJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PAaCCTOSIHAE OT
TOYKU [0 IUIOCKOCTH, PACCTOSIHUE MEXAY MNPSIMBIMH, PACCTOSIHUE MEXIY
TUIOCKOCTSIMH; YMEHHE HCIIONB30BaTh MPH PELICHUH 33a]ad U3y4YeHHbIE (aKThI
Y TEOpEMBI INTAHUMETPHH;

-yMEHHE OLICHUBATh Pa3Mepbl 00bEKTOB OKPY>KAIOILEro MUpa;

-yMeTh ONEepHpPOBaTh MOHATUSIMH: MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenune, npu3Ma, nupamMmua, Gurypa u moBepxHOCTh BpalleHus,
LWINHIAD, KOHYC, wap, cdepa, ceuyeHus QUTypbl BpalleHHs, IUIOCKOCTb,
Kacatommasicsi cepsl, HWINHAPA, KOHyCa, IJIOLab HOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHYCa, IWIMHAPA, Tomaas chepbl, 00beM KyOa, MpsMOYTOJIbHOTO
napajienenuieaa, TUpaMuIbl, MPU3Mbl, IUIMHAPA, KOHyCa, IIapa; yMEHHE
n300pakaTb MHOTOIPAaHHUKU M IOBEPXHOCTH BPAILCHHS, UX CEYECHUS OT PYKH,
C TIOMOIIBIO YEepPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacmo3HaBaTb CHMMETPHUIO B TPOCTPAHCTBE; YMEHHE paclo3HaBaTbh
MPaBUIbHBIE MHOTOTPaHHUKH;

-yMETb ONEpPHUPOBaTh MOHATUSAMH: [BHKEHHE B IMPOCTPAHCTBE, MOAOOHBIC
(urypsl B IpOCTPaHCTBE; UCTIOJIH30BATh OTHOIICHHUE MJIONIAJIe TOBEPXHOCTEN
1 00BeMOB TIOJTOOHBIX (PUTYP TPU PEUICHUN 33]aY;

-yMETb BBIYHMCIIATH T€OMETPUYECKUE BEIMYMHBI (AJMHA, Yroj, IUIOMAAb,
00beM, IIIOMIAAb MOBEPXHOCTH), UCIONB3Ys H3yUeHHBIE ()OPMYJITBI U METOIbI;
-yMeTh OINEpPUpPOBaTh TMOHATHUSAMH: NPSIMOYrojibHAs CHCTEMa KOOpJUHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHUE,
yroJl MeXJly BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEIEHUE BEKTOpa Ha YHCIIO;
HaXOJUTh C MOMOIIBI0 W3yYEHHBIX (DOPMYIT KOOPJAMHATHI CEpEIMHBI OTpE3Ka,
paccTosiHue MEXIy ABYMs TOUKaMH;

-yMeTb BBIOMpATh MOAXOAAIIMKA H3YYEHHBI METOA Ul peIICHHUs 3aJadH,
pacmo3HaBaTh MaremMarndeckue (akTbl M MaTeMaTH4ecKhe MOJAETH B
MPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHUSX, B MCKYCCTBE; YMEHHE MPUBOIUTDH

OpUMEpPbl  MATEMAaTHYECKUX  OTKPBITUM  POCCHMCKOM W MHPOBOMU
MaTeMaTUYECKON HAYKH.

- YMETb OIEPHPOBATH MOHATHAMM: OIpPEAEICHHE, aKCHOMa, TEopeMa,
CIEICTBHE,  CBOWCTBO,  IpPHU3HAK,  JOKA3aTe€IbCTBO,  PaBHOCHIIbHBIE

($bopMynUpOBKH; yMeHHE (QOPMYIUpOBATH OOpaTHOE W IMPOTHBOMOIOXKHOE
YTBEPKICHUE, PUBOJAUTH MIPUMEPHI M KOHTPIPHUMEPHI, HCIIOIb30BaTh METOA
MaTeMaTHYeCKOH HMHAYKIHMHU; MPOBOAUTH JOKAa3aTeNbHBIC PACCYXKICHUS NPU
pEelIeHUH 3a/1a4, OLIEHUBATH JIOTHUYECKYIO TIPAaBUIILHOCTD PAcCyKICHHIA;

-yMETb ONEpUPOBATH MOHSATHSIMU: MHOYXECTBO, MIOJIMHOXKECTBO, OTIEpaLiU HaJl
MHO)KECTBAaMH; YMEHHE HCIIOJIb30BAaTh TEOPETUKO- MHOKECTBEHHBIN amIapaT
IUISL ONMCAHMS PEAbHBIX MPOLECCOB M SBICHUN NMPU PEIICHUH 3a/1a4, B TOM
4HCIe U3 APYTHX YUEOHBIX MPEIMETOB,;

pa3po3HEHHBIE, OECCHCTEMHBIC
3HAaHUs, HE YMEET BbIICIATh
IJIaBHOE W  BTOPOCTENIEHHOE,
JTOITYCKaeT OITNOKHU B
onpeeIeHUN MOHSITUH,
HCKaXKaeT ux CMBICTI,

OecIopsiIoUHO0 W HEYBEPEHHO
U3J1araeT MaTepHall.




-yMETb OIIepUPOBaTh NOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, MK, rpad Ha
TUIOCKOCTH; YMEHHE 3a/1aBaTh M OMHCHIBATH Tpadbl pa3sIMYHBIMHU CIIOCOOAMH;
WCTIONB30BaTh Ipadbl MPH PEIICHUH 3a1a4;

-yMeTh CBOOOHO ONEPHPOBATH MOHATUSIMHU: COYETaHUE, IEPECTAHOBKA, YHCIIO
COYETAHWH, YHCIIO TIEPECTaHOBOK; OMHOM HEBIOTOHA; ymeHHe NpPHUMEHSTH
KOMOWHATOpHBIE (PAKTHI U pacCy>KICHUS ISl PELICHUS 3a/1aY;

-yMETbh ONEPUPOBAThH MOHITUSMH: HATYPAIbHOE YMCIIO, IIeJI0€ YKCIIO0, OCTATOK
10 MOJYNIO, PAlHOHAIFHOE YHWCIO, HPPAIMOHAIFHOE YHCIO, MHOMKECTBA
HATypaJbHBIX, LEJBIX, PAlUOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; yMCHHE
WCTIONB30BaTh TNPHU3HAKK JAETHMOCTH, HAWMMEHBIIUK OOIIMH AeNUTenb |
HaMMEHbIIee ofmliee KpaTHOe, ainropuT™M EBKiIMa mpu pemieHud 3azad;
3HAKOMCTBO C Pa3IMYHBIMU ITO3UIUOHHBIMU CHCTEMaMU CUHCIICHHS;

-yMeTb CBOOOJHO OIEPHPOBATh MOHATUSMH: CTEIICHb C LIENBIM IOKa3aTeeM,
KOpEHb HATYypajJbHOH CTENEHH, CTENeHb C palMOHAJBHBIM IIOKa3aTelieM,
CTETIeHb C JCWCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKA3aTENIEM, JIOTapU(M YnCIIa,
CHHYC, KOCHHYC ¥ TAHTEHC TIPOU3BOJILHOTO YUCIIA;

-yMeTb OTIepPUPOBATH MOHSATHSIMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YypaBHEHHH U
HEpaBEHCTB, PAaBHOCHIBHOCTh  YpPAaBHCHUIl, HEPAaBEHCTB U  CHCTEM,
pannoHaJbHEIE, UppanyoHANbHEIE, MOKa3aTeNbHBIC, CTETICHHEIE,
JorapuMHUYecKue, TPUTOHOMETPHUUECKUE ypaBHEHHUS, HEPaBEHCTBA W
CHCTEMBI; YMEHHE DPEIlaTh ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
pPa3NMYHBIX TIPUEMOB; pellaTh YpPaBHCHUS, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; IPUMEHSATh YPaBHEHHsI, HEPABEHCTBA, NX CHCTEMBI JJISl PEIICHHS
MaTeMaTHYeCKUX 3a7ad M 3a7ad U3 Pa3IHMYHbIX 00JacTell HAYKH M pearbHOI
KH3HUY,

-yMeTb CBOOOJHO OIEpUPOBATh MOHATHSIMU: TpapuK (QYHKIHH, OOpaTHas
GbyHKIMSA, KOMIO3WIMsS (PyHKIWH, INUHeWHas (YHKIUSA, KBaJpaTHIHAS
GyHKIHMS, cTeTleHHass (QYHKIMS C LEJNBIM IOKa3aTeleM, TPUTOHOMETPHIECKUE
¢byHKIMY, oOpaTHBIE TpUTOHOMETpHUYECKHe (YHKIMH, TOKazaTedbHas U
norapugmudeckas QyHKINU; YMEHHE CTPOUTH rpaduKu QYHKIUH, BBITIOIHATD
npeoOpazoBaHus rpaduKoB QYHKITHI;

-yMEHHE HCHONB30BaTh Tpapukn (QYHKIUA A1 W3Y4eHHs MpPOLECCOB H
3aBUCHUMOCTEH TpH PElICHHH 3aJad W3 APYrHX Y4eOHBIX NpPEAMETOB U U3
peaIbHOM XKU3HH;

-BBIpaKaTh (GOPMyJIaMH 3aBHCUMOCTH MEX/Y BeTHIHHAMU;

-yMeHHE CBOOOJHO  OINEpUPOBaTh TMOHSATHAMHU: UYETHOCTh  (YHKIHH,
MEPUOJUYHOCTh  (YHKIUH, OTPaHMUYEHHOCTh (YHKIHWH, MOHOTOHHOCTb
¢GbyHKIIMHA, SKCTpeMyM GYHKIMH, HauOomblllee W HaWMEHBINEe 3HAuYeHUS
(YHKIMY HA IPOMEXYTKE; yMEHHE IPOBOJMUTH HCCIIe0BaHIE (QYHKIINY;
-yMEHHE UCIOJIb30BaTh CBOWCTBA H TrpaduKd (QYHKUUH UIS  pEIeHUs
yYpaBHEHHH, HEPaBeHCTB M 3aJad C [apaMeTpaMu; H300paxarh Ha
KOOPAWHATHOH IIOCKOCTH MHO>KECTBA PELICHUN YpaBHEHUM, HEPABEHCTB U UX
CHCTEM,;

-yMeTb  CcBOOOJHO  OIEpUPOBATh  MOHATHSIMU:  TOCIENOBATEIBHOCTD,
apudmMeTHdecKasl TPOrpeccHs, TI'eOMeTpHUecKas mporpeccusi, OECKOHEYHO
yOBIBatoIIas reoMeTpruIecKas IPOrPecCHs;

-yMEHHE 3aJaBaTh IIOCIEJOBATEIbHOCTH, B TOM WYHCIE C IIOMOIIBIO
PEKYPPEHTHBIX (HOPMYI;

-yMeTb OIEpUPOBaTh MOHSATHAMHU: HEMPEPHIBHOCTh (YHKIWH, ACHMIITOTHI
rpaduka QyHKIMH, IepBas U BTOpasi MPOU3BOAHAS (PYHKIMH, T€OMETPUUCCKHUIA
U (QU3WYECKUH CMBICT TPOWM3ZBOJHOW, MEpBOOOpa3Has, OIpeIeTeHHBIH
WHTETpA; yYMEHHE HaXOJUTh AacHUMOTOTHl Trpaduka QYHKIUH, yMEHHE
BBIYUCIISITH TPOU3BO/IHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIO3UIUH
(hYHKIM, HAXOAUTH YpaBHEHHE KacaTENbHOU K rpaduKy (yHKIHH;

-yMEHHE HCIIOJIb30BaTh TPOU3BOAHYIO JUIS HWCCIECIOBAaHMS (YHKIMH, IS
HaXOXKACHHUSI HAMIYYILIETO PELICHUS] B IPUKJIAJHBIX, B TOM YHCJE COLHAbHO-




SKOHOMHYECKHX W (HU3MYECKHX 3ajgadax, UId OIpEeJeNICHHsS CKOPOCTH H
YCKOPEHHUS; HaXOIUTh IJIOMAAX U 0O0BeMbl (UIyp C IOMOIIbIO MHTETpaia;
NPUBOIUTH MPHUMEPHl MaTEeMaTHYECKOTO MOJCIHPOBAaHMS C TIOMOUIBIO
g depeHITnaTbHbIX YPaBHEHHH;

-yMETb ONEPHPOBATh IOHSATUAMHU: KOMIUJIEKCHOE YHCJIO, COIpPSKCHHBIC
KOMIUIEKCHBIE 4YHCTa, MOIYJIh W apryMEHT KOMIUIEKCHOTO 4YHcia, ¢opma
3allUCH KOMIUIEKCHBIX 4YHceNd (TeoMEeTpUYecKasi, TPUTOHOMETpUYECKas WU
anrebpanyeckas); yYMETh TPOW3BOIUTH apu(pMETHUECKHEe MJEWCTBUS C
KOMIUICKCHBIMM ~ YHMCJIaMH;  IPUBOJUTH  NPUMEPHl  HCHOJIB30BAHMS
KOMILJICKCHBIX YHCElT;

-yMeTb CBOOOJHO OIIEpPUPOBaTh MOHATHSAMHU: CpeaHee apuMEeTHUECcKoe,
MeardaHa, HauOonbllee M HAaWMEHbIIEE 3HA4YCHUS, pasMax, OdUCIEPCHs,
CTaHAAPTHOEC OTKJIOHEHHWE JJIsi ONHMCaHWs 4YHCIOBBIX JIAHHBIX; YMCHHE
HCCIIeIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpadMuecKNX METOJOB M 3JIEKTPOHHBIX CPEACTB; Ipad)UyecKd HCCIEIOBATH
COBMECTHBIC HAOIIIOZCHUS C TMOMOIIBIO JTUarpaMM PacCEeUBAHUS M JIMHEHHOW
perpeccum;

-yMETb HaxXOIUTh BEPOSTHOCTU COOBITMH C HCIIOIB30BAHHUEM IpadUUeCKUX
METOZAOB; IIPUMEHSITD AJIs PELIeHUs 3a1a4d (POpMyJIIbl CIOKEHUS U YMHOKEHHS
BEpOSITHOCTEH, (OpMylly TIONHOW BepoATHOCTH, Qopmyny bepHymm,
KOMOWHaTOpHbIE (GakThl W (OPMYJbI; OLEHHBATH BEPOSITHOCTH pEabHBIX
COOBITHH; yMEHHME OIEpUpOBaTh MOHATHAMHU: CIy4aiHas BEJIUYMHA,
pacrmpeelicHHe BEpOSTHOCTEH, MaTeMaTHYeCKOe OKUAaHUE, IHUCIEPCUs |
CTaHAAPTHOE OTKIIOHCHHE CIy4aliHOW BEJIMYMHBI, PYHKIHU pactpeaeieHus u
IUIOTHOCTU PAaBHOMEPHOTO, TIOKA3aTEIbHOIO U HOPMAJIbHOI'O paclpeleICHHI;
YMEHHE HCIONb30BaTh CBOWCTBA H3YUYCHHBIX PACIpPEICICHUN U PELICHHS
3aja4; 3HAKOMCTBO C TMOHATHSIMU: 3aKOH OOJNBIIMX 4YHCET, METO/BI
BBIOOPOYHBIX HCCIICAOBAaHUN; YMEHHE NPUBOIUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJBLINX YHCET B IPUPOAHBIX U OOILECTBEHHBIX SBICHUSIX;

- yMeThb CBOOOJHO OMNEPUPOBATH MOHITHUSMH: TOYKA, HpsMas, IUIOCKOCTb,
HIPOCTPAHCTBO, OTPE30K, JIyd, IIJIOCKUI yroJl, IBYIPaHHBIN yroJl, TPEXTPaHHBIA
yroj, NEpeceKaloUMecs, MapajulelbHble W CKPELIMBAIOLIMECS MPSMBIE,
Napayie bHOCTh U MIEPIEHANKYIIPHOCTh NPSMBIX M INIOCKOCTEH, YToJl MEXIy
NPSIMBIMH, YTOJl MEXIY HPSMOW M TUIOCKOCTBIO, YTOJI MEKAY IUIOCKOCTSIMH;
YMEHHE HCIIOJIb30BaTh MPH PEIICHUM 3a1a4 U3Yy4YeHHbIE (DAKThl U TEOPEMBI
IUTAaHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB B OKPYXKAIOLIEM MHUPE;
-yMEHHE ONEepUpPOBATh MOHITUSMHI: MHOTOTPAaHHUK, CEUYCHHE MHOTOTPaHHHKA,
MPaBWIBHBI MHOTOTPaHHUK, MpPU3Ma, MUpamMuna, (QuUrypa u MOBEPXHOCTDH
BpalleHUs, LIWINHADP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyca M LWIMHIpPA, MapaulelibHble OCH WJIM OCHOBAaHMIO, CEUEHHE MIapa,
IUIOCKOCTb, Kacarommasics cepbl, IUIUHAPA, KOHYCa;

--yMEHHE CTPOUTHh CEUCHHWE MHOTOTPAHHHKA, M300pa’kaTb MHOTOTPAaHHHKH,
(Gurypsl ¥ MOBEPXHOCTH BpAILEHHS, UX CCUCHHS, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX CPE/ICTB; YMEHHE MPUMEHSTH CBOWCTBA F€OMETPHUYECKHX (UTYD,
CaMoCTOSITETbHO  (popMynHpoBaTh  ONpeAeicHUs  H3y4aeMbIX  Quryp,
BBIIBUTAaTh TUIIOTE3bl O CBOMCTBAaX M MPHU3HAKAX TI'€OMETPUYECKUX GUryp,
00OCHOBBIBATH MU OTIIPOBEPTaTh UX;

-yMEHHE NPOBOAMTH KiaccupHuKanuioo (uUryp mo pasziauyHbIM IpU3HAKAM,
BBINOJIHATH HEOOXOAUMBbIE JONOIHUTENIbHBIE TIOCTPOCHHUS;

yMeTb CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IUIOMAAs (UTYpBL, 00BEM
¢Gurypsl, BeTUUMHA yIia, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE
MEXIY TNPSAMBIMH, PAacCTOSHUE MEXAY IUIOCKOCTSAMHM, IUIomans cdepsl,
TUIOINA/Ib TIOBEPXHOCTH MUPAMUIBL, IPU3MBI, KOHYCa, UINHIPA, 00BeM Ky0a,
MPSMOYTOJILHOTO Mapajuiesienuneaa, MMPpaMubl, MPU3MbI, IIITHHIPA, KOHYCa,
mapa; yMEeH’e HaXOUTh OTHOIIIEHHE 00HEeMOB TIOJOOHBIX (QUTYD;

-yMeTb CBOOOJHO ONEPHPOBaTh MOHSITHAMH: MABMXKCHHE, IMapalIeIbHBINA
MEpEeHOC, CHUMMETPUSi Ha IUJIOCKOCTH W B TNPOCTPAHCTBE, TOBOPOT,
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npeoOpazoBaHue MoJ00Hs, TOJOOHBIE (PUTYPBI; YMEHUE PACIIO3HABATH PaBHEIC
U 1ogo0HBIe (UTYpBl, B TOM HYHCIIE B HPHUPOJE, HCKYCCTBE, apXHTEKTYypE;
YMCHUC HUCIIOJIB30BaTh TCOMCTPUUICCKUC OTHOULICHUS, HaxXoJUuThb
TreOMEeTpUYEeCKIe BEIMYMHBI (JJMHA, YTOJI, TUIOMIaah, 00BEM) IPH pPEIIeHUN
3a1a4 U3 IPyruX y4eOHBIX IPEIMETOB U U3 peaJbHON KU3HU;

-YMCTb CBO60}IHO ONeprupoBaTh IMOHATUAMU: IMPAMOYroJibHasA CUCTEMaA
KOOpAWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOM3BECHIE BEKTOPA Ha YUCIIO, PA3I0KEHUE BEKTOpa MO0 Oa3ucy,
CKaJSIpPHOE  TIPOM3BEICHHE, BEKTOPHOE MPOM3BEACHHE, Yol  MEKIy
BCKTOpaMH; YMCHHUE HCIIOJIb30BaATh BCKTOpHLII‘/'I u KOOpI[I/IHaTHBII‘/'I METOA IJIA
penIeHus TeOMETPHYECKUX 3a/1ad M 33/1a4 IPYTUX YIEOHBIX IPEIMETOB;

-yMeThb MOJICIIUPOBATh pEalbHBIE CHTYallud Ha S3bIKE MaTEMaTHKH,
COCTAaBJIATH BbIPpAXKCHUSA, YPAaBHCHUS, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHIO
3aJaud, WCCIE0BAaTh IMOCTPOCHHBIE MOJEIH C HCIOJNB30BAaHHEM armapaTa
anreopsl, MHTEPIPETHPOBATH HONyYCHHBIT  Pe3yJbTarT; CTPOUTH
MAaTeMaTU4Y€CKUEC MOACINU C IMMOMOLIbIO T'COMETPHUIYCCKUX MOHATHH U BCJINYHH,
pemaTtb CBs3aHHbIC C HHUMHN MMPAKTUYCCKHUEC 3aJa4du, COCTaBJIATH
BEPOATHOCTHYIO MOJENb W WHTEPIPETUPOBATH ITOMYYCHHBIH pe3ylbTaT;
penaTth NPUKJIAJHBIE 337a4d CPEACTBAMU MAaTEMAaTHYECKOTO aHaIn3a, B TOM
YHCIIe COMUATBFHO- SKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

-YMCHUEC BI:»I6I/IpaTI> HO)IXOI[)IHII/II‘/'I MCTOJ Jid pCHICHHA 3adavd; IMOHHMMAaHHEC
3HAYUMOCTH MAaTEMaTUKd B W3YYEHHH NPHPOIAHBIX M  OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHUI; YMEHHE pAaclO3HAaBaTh TMPOSBICHUE 3aKOHOB
MAaTe€MaTUKU B HCKYCCTBC, YMCHUC IIPUBOJIUTL IMPUMCPLBI MAaTCMAaTHYCCKUX
OTKPBITUH POCCUMCKONM U MUPOBOM MaTeMaTUYECKOM HAYKH

-yMeTh OIEPHUPOBATH TOHATHAMH: palWOHAJIbHAS (PYHKIHUS, MOKa3aTeIbHAs
¢$yHKIUS, CTeTIeHHas ¢dyHKIWS, norapugMuyeckas ¢dyHKIUS,
TpUTOHOMETpUYecKre (YHKIUN, oOpaTHble (YHKIUH; YMEHHE CTPOUTH
rpa@uKy W3yYeHHBIX (YHKIWH, WCIIONB30BaTh TpPaQUKH TPH HU3YICHHUU
MPOIECCOB M 3aBUCHUMOCTEH, MpU pEIIeHWH 3aJa4 W3 JPYruxX Y4eOHbBIX
MPEeZIMETOB U 33/1a4 U3 PEAJIbHOM KHU3HH; BRIpAXaTh (POPMyIaMu 3aBHCUMOCTH
MEK/Ty BEIMINHAMY;

-yMeTb OTIepPUPOBAThH MOHSATHSIMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W
HEpPaBEHCTB, PAaBHOCHIBHOCTh  ypPAaBHEHUIl, HEPAaBEHCTB U  CHCTEM,
panuoHaJbHEIE, UppaIOHANBHEIC, HOKa3aTeNbHbIC, CTEIICHHBIE,
norapu@MUYecKue, TPUTOHOMETPHUUECKUE ypaBHEHHWS, HEPaBEHCTBA W
CHCTEMBI; YMETh pEIIaTh ypaBHEHHS, HEPABCHCTBA U CHCTEMBI C ITOMOIIBIO
pa3NUYHBIX TIPUEMOB; pENIaTh YypaBHEHMs, HEPABEHCTBA M CHCTEMBI C
napamMeTpoM; NPUMEHSATh YPaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JJISl PEIICHHS
MaTeMaTHUYECKHX 3a7ad M 3a/a4 U3 Pa3IM4YHbIX 00JacTeil HAyKH W peaibHOM
KH3HUY,

-yMeTb CBOOOJHO ONEPHPOBaTh TMOHATHSAMHU: MABHXKCHUE, TMapauIeIbHBIN
MEPEeHOC, CHUMMETPUSi Ha IUIOCKOCTH W B NPOCTPAHCTBE, IOBOPOT,
mpeoOpazoBaHue MOA00us, MOAO0HBIE (DUTYPHI; YMETh PACIO3HABATH PaBHBIC
U 1oJo0HBIe (UTYpBl, B TOM HYHCIIE B HPHUPOJE, HCKYCCTBE, apXHTEKTYypE;
yMETh WCTIOJB30BaTh reoMeTpHYECKHe OTHOUICHHUS, HaXOJIUTh
reoMeTpUYEeCKHe BEIWYHMHBI (IJIMHA, Yroj, IUIOManb, 00beM) MPU pEHICHUH
33124 U3 IPYTUX y4eOHBIX IPEIMETOB M U3 peaJbHOU KU3HU

-yMeTb  ONEpHPOBATh IOHATHAMHU: PpaAlMOHAIbHbIC, HpPPALMOHAJIbHBIC,
MOKa3aTenbHble, CTENCHHBIE, JIOTAPU(PMUUECKHUE, TPUTOHOMETPHUECKHUE
YpaBHEHHUS 1 HEPABEHCTBA, UX CUCTEMBIL;

-yMeTh ONEpUpPOBaTh MOHATHUSAMH: MHOTOTPAaHHUK, C€YEHHE MHOTOTPaHHHUKA,
Ky0, mapajuienenunen, npu3Ma, nupamMmua, Gurypa u moBepxHOCTh BpalleHus,
LWINHIAD, KOHYyC, wap, cdepa, ceuyeHus QUTYpbl BpalleHHs, IUIOCKOCTb,
Kacatommasicsi cepsl, HWINHAPA, KOHyca, IJIOLIab HOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHYCa, IWIMHAPA, Tomaas chepbl, 00beM Ky0a, MPsIMOYTOIBHOTO

11




napajuleNienumnesa, TUpaMuabl, MpU3Mbl, LHWIMHAPA, KOHyca, I1apa; yMEHHE
n300pakaTb MHOTOIPAaHHUKU U IOBEPXHOCTH BPAILCHHS, UX CEYECHUS OT PYKH,
C TIOMOIIBIO YEpPTE)KHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB; YMETh
pacno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;

-YMETb Paclo3HaBaTh NPAaBUIbHBIE MHOTOTPAaHHHKH;

-yMeTh OINEpUpPOBaTh TMOHATHSAMH: NPSIMOYrojibHAs CHCTeMa KOOpJUHAT,
KOOPJMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIpPHOE IPOU3BEICHHE,
YToJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA HA YHCIIO;
HaXOIUTh C MOMOIIBIO W3yYEHHBIX (HOPMYJT KOOPAMHATHI CEpElUHBI OTPE3Ka,
paccTosiHUE MEXKAY ABYMS TOUKaMHU

-yMeTh ONEPHUPOBATh MOHATHAMHU: CIyYAHHBIH OMBIT U CIly4ailHOE COOBITHE,
BEPOSITHOCTD CIIy4alHOTO COOBITHS;

-yMETh BBIYHCIIATH BEPOSTHOCTH C HCIOJNB30BAaHHEM TpaUIecKuX METOIOB;
OpUMEHSTh  (GOPMyJBl  CIOXKEHUSI WM yYMHOXXEHHMS  BEPOSITHOCTEH,
KOMOMHATOpHBIE (haKThI U (POPMYITHI ITPH PEIICHUH 33134,

-OlLICHUBATh BEPOSTHOCTH PEATBbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMH
BEIMYMHAMH, YMEHHE MPUBOIUTH NMPHUMEPHl HPOSBICHHUS 3aKOHA OONBIINX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

-yMeTb CBOOOJHO ONEpPHPOBaTh MOHATUSMH: CTEIICHb C LENBIM IOKa3aTeeM,
KOpEHb HATYpaJbHOH CTENEHH, CTENeHb C pallMOHAJBHBIM IIOKa3aTelieM,
CTETIeHb C JCWCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKA3aTENIEM, JIOTapH(M YuCIIa,
CHHYC, KOCHHYC Y TAHT€HC IIPOU3BOJIEHOTO YNCIIA;

-yMeTb CBOOOJHO OIEpUPOBATh MOHATHSIMU: TpapuK (QYHKIHH, OOpaTHas
¢byHKuMs, KoMmMmnosuius (YHKUWH, JuHEHHAs QYHKOUS, KBaJpaTHYHAS
¢byHKUUS, cTeneHHas GYHKLUS C LEIbIM MOKa3aTeJIeM, TPUTOHOMETPUIECKHE
¢byHKIMHU, oOpaTHbIE TpUTOHOMETpHUYEeCKHe (YHKIMH, TOKazaTeabHas U
norapugmudeckas QyHKIUU; YMETh CTPOUTH rpad)uKu (PYHKIUHA, BBITIOIHATD
npeoOpazoBaHus rpauKoB HYHKITHI;

-yMeTb HCMOJIB30BaTh Tpauku GYHKUUH Ui M3YYEHHS IPOLECCOB U
3aBUCHUMOCTEH TpH PEIICHHU 3aJad W3 APYrHX Y4eOHBIX NpPEAMETOB U U3
peanbHOM KU3HU; BEIpaKaTh (POPMYIaMH 3aBUCUMOCTH MEXY BEIMUNHAMU;
-CBOOOIHO OIEpUPOBAaTh MOHATUSAMH: HETHOCTh (YHKLUMH, MEPHOAUIHOCTH
(YHKINY, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh ()YHKIIMH, SKCTPEMYyM
(yHKIMHM, HAUOOJIbIIIEe U HAUMEHBIIICE 3HAUYCHUS (DYHKIIMM Ha MPOMEXKYTKE;
YMETh IPOBOAUTH UCCIICAOBAaHUE (PYHKIIH;

-yMeTb HCHIONb30BaTh CBOicTBAa M rpaduku GYHKUMH 101 pelueHus
ypaBHEHWH, HEPaBeHCTB M 3aJad C M[apaMeTpamu; H300pakaTb Ha
KOOPAWHATHOH IIOCKOCTH MHO>KECTBA PELICHUN YpaBHEHUM, HEPABEHCTB U UX
cUCTEM

-yMeTh ONIEPHPOBATh MOHATUSAMHU: CpeaHee apH(pMeTHUecKoe, MenuaHa,
HaI/I6OHI)IHeC N HAMMCHBLICC 3HAYCHHA, pasMax, AUCICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMEHHE W3BIeKaTh, HHTEPIPETUPOBATH
nH(GOpMAIMIO, TPEACTABICHHYI0 B TaONWIaX, Ha auarpamMmax, rpadukax,
OTPaXKAIOI[YI0 CBOWCTBA peabHBIX MPOIECCOB W SIBICHUA; IMPENCTaBIATh
WH(GOPMAITUIO C TIOMOIIIBHIO TAOIHII U TAATPaAMM;

-ACCNIeIOBAaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHCIE C IPUMEHECHHEM
Fpa(I)I/II-ICCKI/IX MCTOMOB 1 3JICKTPOHHBIX CPCIACTB,

-YMCTb ONICPUPOBATH IMMOHATUAMMU: TOYKA, MpsAMas, MIOCKOCTb, NPOCTPAHCTBO,
IBYTPAaHHBIH  yroj, CKPEUIMBAIOIIMECS NpsMble, MNapajuleIbHOCTh U
HEePIEeHANKYIIPHOCTh NPSMBIX U IIOCKOCTEH, YroJl MEXIy NPSMBIMH, YTOJ
MEXIy MPSIMOM M IJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PACCTOSIHAE OT
TOYKH 1O IUIOCKOCTH, PACCTOSHHE MEXIYy IPSIMBIMH, PACCTOSHHE MEXIY
TUTOCKOCTSIMU;

-yMeThb HCIONB30BaTh NMPH PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U TEOPEMBI
TJIAHUMETPHHU; YMEHHE OLICHHBATh pa3Mepbl 00bEKTOB OKPYIKAIOIIEro MUpa

-yMeTb OINEpHUPOBATh MOHATUSAMH: MPSIMOYIOJbHAs CHCTEMa KOOpPAMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAWHATH BEKTOPa, CKAJIIPHOE IPOU3BEICHHE,
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yroJl MeXJly BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEIEHUE BEKTOpa Ha YHCIIO;
HaXOIUTh C MOMOIIBIO W3yYEHHBIX (HOPMYJT KOOPAMHATHI CEpelUHBl OTPE3Ka,
pacCToAHUC MEKAY ABYMA TOYKAMU,

-yMeTb BBIOMPATh MOAXOAAIIMKA H3YYEHHBI METOA Ul peIICHUs 3aJadH,
pacmo3HaBaTh MaremMarhdeckue (akTbl M MaTeMaTH4ecKue MOAEIH B
MNPUPOJHBIX U O6IIICCTB€HHI)IX SIBJICHUAX, B UCKYCCTBEC,

-YyMEHHE IPUBOJUTH IPUMEPHl MATEMATHYECKMX OTKPBITUM POCCHUMCKON U
MHPOBOM MAaTEMATUYECKON HAYKHU.

- YMETh ONEPUPOBAThH MOHATHAMHU: CITydalHBIA ONBIT U CIydailHOE COOBITHE,
BCPOATHOCTH cnyqaﬁHoro CO6])ITI/I$I; YMETb BBIYUCIATL BCPOATHOCTH C
HCTIONB30BaHUEM I'paUUeCKUX METOJOB; MPUMEHATH (OPMYIIbI CIOKEHHUS U
YMHOXEHHSI BEpPOSTHOCTEH, KOMOHWHATOpHBIE (aKTBl W (OPMYJBl MpH
pelleHUH 3ajiay; OLIEHUBATH BEPOSTHOCTH PEaNbHBIX COOBITHI; 3HAKOMCTBO CO
CHy‘IﬂﬁHBIMH BCJIMYMHAMH, YMCHUC IIPUBOJUTH NNPHUMEPHI IIPOABJICHUA 3aKOHA
OOJIBLIMX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX

-yMeTb ONEpUpPOBATh MOHATHAMHU: (DYHKIMS, HenpepbiBHas (QyHKOMA,
MPOM3BOJHASA, MEPBOOOpa3Hasi, OINpPENeNICHHBIH HHTETpajl; yMETh HaXOIUTh
MIPOM3BOJHBIE IEMEHTAPHBIX (YHKIUM, UCTIONB3Ys CIIPABOYHBIE MATEPUAIIBL;
HCCIIeIOBaTh B MPOCTEHIINX Ciydasx (pyHKIMHM HA MOHOTOHHOCTH, HAXOIUTh
HanOoNbIINE W HAaUMCHBIIME 3HAYCHHs (YHKIHA; CTPOUTH TpaduKH
MHOTOWJICHOB C MCIIOJb30BAHUEM ammapara MaTeMaTHYeCKOI'o aHaju3a;
MPUMEHSTh IPOU3BOAHYIO IIPU PEIICHUH 3a7a4 Ha IBUKCHUE;

-pemaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33Ja4i HA HAUOONbIINE U HANMECHBLINE
3HAYCHUS, HAa HAXOXKCHHUE ITyTH, CKOPOCTH B YCKOPEHHUS,

-yMeTb ONEpPHUPOBaTh MOHATUSAMH: [BHKEHHE B IMPOCTPAHCTBE, MOAOOHBIE
(urypsl B IpOCTPaHCTBE; UCTIOJIH30BATh OTHOIICHHUE MJIONIAJIeH TOBEPXHOCTEN
1 00beMOB TIOZIOOHBIX (PHUTYp NPU pEelICHUH 337134,

-yMeTb BBIYHMCIIATH T€OMETPUYECKUE BEIMYMHBI (AJMHA, Yroj, IUIOMAAb,
00BeM, IUIOIIAb IOBEPXHOCTH ), HCITONIB3YsI H3YUYCHHBIE (POPMYIIBI M1 METOIBI
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III. PACIIPEJAEJIEHUE OHEHUBAHUSA PE3YJIBTATOB OBYYEHUSA U TUIIOB
OIEHOYHbIX MATEPUAJIOB I10 SJIEMEHTAM 3AHUN 1 YMEHU

Koapl
Coaepixanue Kypca ®opmMa KOHTPOJIA pe3yJIbTaToOB
OCBOCHHS
Texkymuii KOHTPOJIb
Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOI IIKOJIbI
Tema 1.1 Lenp u 3agaun MaTeMaTUKU IpU | YCTHBIM  OTBET; pELICHUE
OCBOGHMM  CHEIHMAIbHOCTH.  Yuciaa M | CUTyallMOHHBIX 3a]a4
BBIYHMCIICHHSI
Tema 1.2  IlpoueHTHblIE  BBIYUCIICHUS. | PELLIEHUE MPAKTUUECKUX OK 01, OK 02,
YpaBHEHHUs 1 HEpABEHCTBA 3a1a4 OK 03, OK 04,
Tema 1.3. IIpoluieHTHBIE BBIYMCICHUS B | BBHIIIOJIHCHHE tectoBbix | OK 05, OK 06
npodeccHOHATIBHBIX 3aJjauax 3aJJaHuid
Tema 1.4 Pemenue 3amau. BxopgHoil | pemieHue MIPaKTUYECKUX
KOHTPOJIb 3aj1a4
Pa3gen 2 IIpsiMble U IJIOCKOCTH B npocTpaHcTBe. KoopaAuHATHI M BEKTOPHI B
MPOCTPAHCTBE

Tema 2.1. OcHoBHbIE IOHSTHS | YCTHBIM  OTBET; pELIECHUE

crepeoMeTpur. PacrnonokeHue mpsSMbIX U
IJIOCKOCTEN

IMPAaKTUYCCKUX 3a1aq

Tema 2.2. IlapanyienbHOCTh NPSAMBIX, IPSIMON
7 IJIOCKOCTH, IIITOCKOCTEH

MaTEMaTUYECKUH JUKTAHT;
pelieHue MPaKTUIECKUX
3aJaHuN

Tema 2.3. IleprneHauKyJISIpHOCTh MNPSAMBIX,
IIPSIMOM U INIOCKOCTH, INIOCKOCTEN

PCUHICHUC ITPAKTHUYCCKUX
3aga4

Tema 2.4. IlepneHauKynsip UM HaKJIOHHAs.
Teopema 0 Tpex NepHeHAUKYIISIPax

PCUHICHUC ITPAKTUYCCKUX
3aga4

Tema 2.5. KoopauHaTel U BEKTOpHl B | BHIIIOJHEHHE TECTOBBIX

MPOCTPAHCTBE 3a4aHui

Tema 2.6. IlpsMble W IUIOCKOCTH B | pellICHUE MPAKTUYECKHUX

MPAKTUYECKHX 3a/1a4ax 3aj1a4

Tema 2.7 Pemenune 3amad. IIpsMbie U | KOHTpOJb MpU pabore B

MJIOCKOCTH, KOOPJAMHATBI M BEKTOPHl B | MMapax; perieHue

MPOCTPAHCTBE MPAKTUYECKUX 3a/ay;
BBITIOJIHCHHE TECTOBBIX
3aJaHuN

OK 01, OK 03,
OK 04, OK 07

Pasnen 3. OcHoBbI TpUroHOMeTpHuH. TpuronomMerpuyeckue pyHKIuM

Tema 3.1 TpuroHomerpuueckue (OyHKIUH
IIPOU3BOJIBHOTO YIJIa, YUCIIa

MaTEMaTUYECKUH JUKTAHT;
perieHue MPAKTUYECKHUX
3aJaHuN

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJECTBA

YCTHBIM OTBET; pEeLICHUE
IIPAKTUYECKUX 3a7a4

Tema 3.3 Tpuronomerpuyeckue (GyHKIUH,
UX CBOMCTBA U rpaduKu

pelieHue MPAKTHICCKUX
3a1a4

OK 1, 0K 2,
OK 3, 0K 4,
OK 5

Tema 3.4 OOpaTHBIE TPUTOHOMETPUUYECKUE
byHKIAH

YCTHBIﬁ OTBCT, pCLUICHUC
MPAKTUYCCKUX 3adaq

Tewma 3.5 Tpuronomerpuieckue ypaBHEeHUs U

HCPABCHCTBA

perieHue MPaKTHYECKHUX
3aJaHuN
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Tema 3.6 Pewenue 3agauy. OCHOBBI | pelieHuE MIPaKTUYECKUX
TPUTOHOMETPHH. TpuronomeTpudeckue | 3a1aHui; BBIIIOJIHEHHE
GyHKIMH TECTOBBIX 33/IaHUH

Pa3nea 4. Ctenenn u kopuu. CTeneHHasi, moka3ateJbHas U Jjorapupmuyeckasi pyHkunu

Tema 4.1 Crenennast pyHKIIMS, €€ CBOWMCTBA.
[Ipeobpa3oBanue BbIpaXeHUI ¢ KOPHAMU h-
OH CTENEHU

YCTHBIﬁ OTBCT, pCLICHUC
IMPAKTUYCCKUX 3aaa4

Tema 4.2 CaoiicTBa
parMoHaIbHBIM u
IOKAa3aTEISIMA

CTCIICHHU C
HeﬁCTBHTeHLHBIM

YCTHBIN OTBET; pEeLICHUE
IIPAKTUYECKUX 3a7a4

Tema 4.3
ypaBHEHUU

Pemenue HppalMOHAJIBbHBIX

pelIeHne NPaKTUYEeCKUX
3aJIaHUN

Tema 4.4 Tloka3arenpHas ¢QyHKOHA, €€
ceorictBa. [lokasarenpHble YypaBHEHMS U
HEpaBeHCTBA

pGHIGHI/Ie HpaKTI/IHGCKI/IX
3aJIaHUN

Tema 4.5 Jlorapudm uymcna. CaoiicTBa

Jorapu(MoB

pelieHue IPaKTHICCKUX
3aJaHuN

Tema 4.6 Jlorapudmuueckas QyHKUUSA, ee
cBoiicTBa. Jlorapudmuueckue ypaBHEHHS,
HEPAaBEHCTBA

pelIeHne NPaKTUYECKUX
3aJIaHUN

Tema 4.7 Jlorapugmsl B IPUPOJIE U TEXHUKE

pelieHue MPaKTUIECKUX
3aJaHuN

Tema 4.8 Pemenue 3amau. CrencHHas,
MoKa3aTelIbHas u Jorapudmuyeckas

byHKIIUU

pelieHue MPAKTUYECKUX
3aJIaHuM; BBIIOJIHEHHE
TECTOBBIX 3aJJaHUN

OK 01, OK 02,
OK 03, OK 05,
OK 07

Paznea 5. IlpousBoanasn

U nepBooOpa3Has pyHkuumn

Tema 5.1 Ilonsrue npousBoHON. DopMyIibl
u ipaBuia audhepeHIIupPOBaHUS

MaTeMaTI/ILIeCKI/Iﬁ JUKTAaHT,
pelieHue MPAKTUYECKUX
3aJIaHUN

Tema 5.2 TloHarue o0 HEOPEPHIBHOCTH
¢ynkuuu. MeToa HHTEpBaIOB

pelIeHre NpaKTUYEeCKUX
3aJIaHUN

Tema 5.3 T'eomerpuyeckuii ¥ (uU3HUECKHIA
CMBICJI IPOU3BOJHOMN

pGHIGHI/Ie HpaKTI/IHGCKI/IX
3aJIaHUN

Tema 5.4 MounotoHHOCTh (yHKIHH. Toukm
IKCTpEMyMa

pGHIGHI/Ie HpaKTI/IHGCKI/IX
3aJIaHUN

Tema 5.5 HWccnenoBanue
MOCTpOEHHE TpauKOB

byHKIMH U

pelieHue MPaKTUIECKUX
3aJaHuN

Tema 5.6 HauOonpimee W HaWMEHBILEE
3HaYeHUsT QYHKIIUU

pelieHue MPaKTUIECKUX
3aJaHuN

Tema 5.7 HaxoxneHue OITUMAILHOIO
pe3ynbTaTa C TMOMOINBIO TPOU3BOAHON B
MPAKTUYECKHX 3a/1auax

pelieHue MPaKTUIECKUX
3aJaHuN

Tema 5.8 IlepBooOpaszHas  (QyHKIUH. | pelIEeHHE IPAKTUYECKUX
[TpaBuia HaXx0XKJICHHsSI IEPBOOOPA3HBIX 3a1aHUI
Tema 5.9 Ilmomanes  KpUBOJMHEHHOMN | pellleHUE MPAKTUYECKUX

tpaneuuu. Popmyna HeroTona — Jleiibuuua

3aJIaHUN

Tema 5.10 Pemenue 3anau. [IpousBonnas u
nepBooOpasHas GyHKINH.

pelieHue MPAKTUYECKUX
3aJaHNH; BBINIOJIHECHHE
TECTOBBIX 3aJlaHUI

OK 01, OK 03,
OK 04, OK 06,
OK 07

Pa3nesn 6. MHOrOrpaHHMKY M TeJla BPpallleHU s
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Tema 6.1 Ilpusma, mapamienenumnesn, KyoO,
HI/IpaMI/II[a U UX CCUCHUA

MaTEMaTUYECKUH JUKTAHT;
perieHue MPAKTUYECKHUX
3aJaHuN

Tema 6.2 IlpaBuibHBIE MHOTOIDAaHHUKU B
KHU3HU

pelieHue MPaKTUIECKUX
3aJaHuN

Tema 6.3 IlwiuHap, KoHyc, wmap M HX
CCUCHHUS

pelieHue MPaKTUIECKUX
3aJaHuN

Tema 6.4 O0BeMBI U TUIOMIAIN TTOBEPXHOCTEH
TN

COCTAaBJICHUEC KPOCCBOPIOB;
PCHICHUC 3aaa4

Tema 6.5 Ilpumepsl cuMMeETpUil B | pElICHHE MPaKTUYECKHUX
npodeccuun 3aIaHUI
Tema 6.6 Pemienne 3ajau. MHOrOrpaHHUKH U | PELLICHHE MPaKTUYECKHUX
TeJla BpalllCHUs 3a4aHui

OK 01, OK 04,
OK 06, OK 07

Pa3zpnen 7. DiieMeHTBI TeOPUH BEPOSATHOCTEH M MATEMATHYECKON CTATUCTHKH

Tema 7.1 CoObITHE, BEpOSTHOCTH COOBITHUS.
CrnoxeHue 1 YMHOXKEHUE BEpOSITHOCTEH

YCTHBIA  OTBET;
3a1a4

penieHue

Tema 7.2 BepositHOCTB B
npodeccHOHATIBHBIX 3a1auax

COCTaBJICHUC KPOCCBOPAOB,
PCHICHUC 3aaa4

= OK 02, OK 03,

Tema 7.3 JluckperHas ciiyyaiiHasi BEJIMYMHA, PEILICHHE [PaKTHIECKAX OK 05

3aKOH €€ pacipeesieHus 3aJJaHui

Tema 7.4  3agaun  MaTeMaTHYECKOH | pellleHUE MPAaKTUYECKUX

CTATUCTHKH. 3aJJaHuid

Tema 7.5 DneMeHThI TEOpUU BEPOSTHOCTEN U | pelIeHUe IPAKTUYECKUX

MaTeMaTHYeCKON CTaTUCTUKU 3aJJaHui

IIpoMe:RyTOYHBII KOHTPOJIb

JuddepeHuupoBaHHbIi 3a4eT TectupoBanue OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,

OK 7
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IV. METOAUYECKHUE MATEPHAJIBI 1151 OHEHKHW 3HAHUI, YMEHU

4.1. OueHo4HbIe CPeACTBA, IPUMEHsIEMBbIE J1JIsl TEKYLIero KOHTPOJIS.
IIpumepsnl npakTHYECKHUX (CHTYAIIMOHHBIX) 32124

1. Ilmomans noBepxHoctu Kyba 150. Haiitu ero oobem.

2.B mpsMoM mnapajulesenuiene CTOpOHbl OcHOBaHMs 3 M 6 obpasyror yron 30°. Bokosas
noBepxHocTh 24. Haiitu ero o0nem.

3.Anodema mNpaBUIBHOW YETHIPEXYTrOJdbHOW mupamuibl 4, cTtopoHa ocHoBaHus 6. Haiitu
TJI011a]Tb OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

4.JluaroHaab OCEBOIO CeYeHUs IMIMHAPA 48 cM 00pasyeT ¢ IIOCKOCThI0 ocHoBanus yroa 30°.
Haiinure pagnyc OCHOBaHUS M BBICOTY LMIMHAPA.

5.00pa3yromas KoHyca paBHa 6, miomans ocHoBaHusi 97 . Hailtu mmomans OGOKOBOM
MOBEPXHOCTH KOHYCA.

6.Haiitu ckanspHoe npousBeaeHue Bektoposa (2; 4; 1),8(3; 5; 7).

7 Haiiti aiuny Bektopa AB, ecnu a (-3; 4; 7 ), 8(-2; -1; 4).

8.B cOopHuke OueToB mo mareMatuke Bcero 20 OMIIETOB, B 7 M3 HUX BCTPEUYACTCS] BOMPOC O
npou3BoHON. HalimuTe BEpOATHOCTH TOTO, YTO B CIy4ailHO BHIOPAaHHOM Ha dK3aMeHe Ouiere
IIKOJIBHUKY HE BCTPETHUTCS BOTIPOC O MPOU3BOTHOM.

IIpumepsI (00pa3ubl peieHuit)
[IPUMEP 1. Peunte ypauerne v 2X+ 1 +Vx—3 = 4.

2
PEIIEHUE: Bo3Beném obe yacTu ypaBHEHHUS B KBaApaT (‘\.’r 2x+ 1 +Vx— 3) =47

ToJTy4nM paBHOCHIIBHOE HCXOAHOMY ypaBHeHue 2x+1+2y/ 2x + 1vx — 3 + x — 3=16.

[IpuBenéM MOMOOHBIE YIEHBI M TIEpEeHECEM claraeMble 6e3 3Haka KOPHA B NPaBYIO YaCTh
ypaBHenns 3x - 2424 2x + 14/x — 3=16.

IMomyunm ypasrenne 24 2X + 1v/x — 3=18-3x.

Bosseném o0e 4acTH IIOJIyYMBLIETOCS YPaBHEHUS B KBaJpar

(2V2x+ TWx—3) = (18 — 3x)?

ITomyunm ypasrerne 4(2x+1)(x-3)= (18 — 3x)2

Packpoem ckoOku. Ilepenecém Bce ciraraeMble U3 MPaBOM YacTH ypaBHEHHUS B JieBy0. [IpuBeném
nono0usle: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x2-8x2+24x-4x+12=0.
[Monyunm ypaBaenue x>-88x+336=0.

D=b*-4ac =(-88)?-4*336=6400
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| p— | p—
88—/6400 88+ 6400
Xlzf:“ ) Xzzfzgél'.

[TocreqHee ypaBHEHHUE SBISETCS CICICTBHEM HCXOIHOTO YpaBHEHHS. BBIUMCIMM €ro KOpHH.
Nmeem x1=4 , x,=84.

BoinonHuM npoBepky.

[Ipu x1=4 BbIpakeHUE \'@ + ﬂ = 4. UmeeM BepHOE paBEHCTBO. 3HAYMT, X|=4 sABIAETCA

KOPHEM HaIIero YpaBHEHHUSI.
IIpu x2=84 BeIpaxenne y 169 + 4/ 81 # 4. Bunum: umeeM HeBepHOE PaBEHCTBO.

CrnenoBarenbHO, X2=84 He SBJISIETCS KOPHEM HAILEro ypaBHEHUS. 3anullIeM OTBET: X1=4
[IPUMEP 2. Peumte ypauerne v 2Xx+ 1 +Vx—3 = 4.

2
PEIIEHUE: Bo3Beném obe yacTu ypaBHEHHUS B KBaApaT (‘\.’r 2x+ 1 +Vx— 3) =47

Iomyunm paBHOCHIBHOE HCXOIHOMY ypaBHenue 2x+1+24/ 2x + 1v/x — 3 + x — 3=l6.

IIpuBenéM Mom0OHBIE YIEHBI M IIEpeHecéM ciaraeMble 0e3 3Haka KOPHA B MPaBylO YaCTh
ypaBHenns 3x - 2424/ 2xX + 14/x — 3=16.

omyunm ypasuenne 2y 2X + 14/x — 3=18-3x.

Bozseném o0e 4acTH MOJTyYUBIIETOCS ypaBHEHUs B KBaJIpar

(2v2x+ TWx—3)" = (18 — 3x)?

Honyuum ypasrenue 4(2x+1)(x-3)= (18 — 3x)%.

Packpoem ckoOku. Ilepenecém Bce ciraraeMble U3 MPaBOM YacTHU ypaBHEHHUS B JeByr0. [IpuBeném
nono0usle: 8x2-24x+4x-12=324-108x+9x>

324-108x+9x2-8x2+24x-4x+12=0.
[Monyunm ypaBaenue x>-88x+336=0.
D=b?-4ac =(-88)*-4*336=6400

| p— | p—
88—/e400 88+ve400
X4, Xo———84.

[Tocnennee ypaBHEHHE SIBJISCTCS CJIEICTBHEM HCXOJHOTO YpPaBHEHHS. BBIYMCIMM €ro KOpHH.
Nmeem x1=4 , x,=84.

BrinosiHuM poBepKy.
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[Ipu x;=4 BbIpaxkeHUE v@ + ﬁ = 4. iMeeM BepHOE PaBEHCTBO. 3HAYMT, X|1=4 ABIAETCA

KOpPHEM Hallero ypaBHEHUS.

IIpu x2=84 BeIpaxenne y 169 + 4/ 81 # 4. Bunum: umeeM HeBepHOE PaBEHCTBO.

CnenoBatenbHO, X2=84 He SIBJISIETCS KOPHEM HALIEr0 ypaBHEHUs. 3aluIlIeM OTBET: X1=4

[IPUMEP 3. 16~ 17 4+ 16=0

[lycts 4* =t, rne t ) O, TOr/Ia ypaBHEHUE puMeT Bu: t>- 17t + 16 =0

I[aHHOG KBAaAPATHOC YPABHCHUC SABJISACTCA IIPUBCACHHBIM, I1I0 TCOPEMC Buera MOJIyYHM:

t,-t, =16
t1=1, t2=16

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

OtBer: x1=0, x2=2

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

—2=1log19
Pemenue: BoinosnuM npeodpa3oBaHne NpaBoi 4acTU: 3aMEHUM 3 U HUCIOJIb3yeM

CBOICTBO CyMMBI JIOTapu(MOB.

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

logi(x + 15) = log1(9-(x — 1))
3 3

1
0=<-=1
OcHoBanwue jiorapugma 3 7, 3HAUMT UCIIONB3YEM 2 CXEMY.
x+15<9-(x—1)(-Bx=<-24 (x=3
[x+15:=-{} a1 x.=>—15
x—1>0 px=1 Ax>1 ;223 Orper: [3 +)

IIpuMepsI TeCTOBBIX 3a1aHUHI

1. YcraHOBHTE COOTBETCTBHE MEXKIY YACIOBBIMUA MHOKECTBAMH M UX 0003HAUCHHSIMH.
YKAXUTE COOTBETCTBUE JJIA KAXIAOI'O 3JIEMEHTA 3AJIAHU A

N MHOX€eCTBO HATYPAIBHBIX YHCEII
Z MHOK€eCTBO LEIBIX YNCEI
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C MHOXECTBO KOMILICKCHBIX YHCEI

R MHoxecTBO HeﬁCTBHTeHLHBIX YHUCCII

2. Ilepuomuueckas apoOb — 3TO OECKOHEYHasi ACCATUYHAs JAPOOb, Y KOTOPOH Ha4YMHAs C
HEKOTOPOTO JIECATUYHOIO 3HAKA IMOBTOPSACTCS OJIHA U Ta e Iu(pa WK HECKOIBKO (P
— epro.I Ipoowu.
BBIGEPUTE, COI'JIACHbBI Bbl WJIM HET C IIPEJJIOXKEHHBIM
YTBEPXJIEHUUEM
BEPHO
HEBEPHO

X >8

3. PemeHueM CHCTEMBI HCPAaBCHCTB { ! SABJISACTCA

9—-—x<0

SN
!

8 9

4. B ¢upme «YHucras Boma» CTOMMOCTH (B pyOJIsiX) KOJOMIA W3 KeIe300€TOHHBIX KOJIell
paccuuteiBaetca 1o  (Qopmyne C = 6500+4000n, rme n — 4YMCIO  KOJIEL,
YCTaHOBJICHHBIX B KoJoue. CTouMOCTh Konoana u3 12 konen OyaeT paBHa
54500

10500
126000
48000

5. W13 900 HOBBIX ¢uiem-KapT B cCpeaHeM 54 He MPUTOIHBI TSl 3alTUCH. BeposTHOCTH TOTO,
YTO CJIy9aliHO BRIOpaHHAs (hIiemI-KapTa, MPUTOIHAS IS 3aITUCH paBHA
0,94

0,06
0,6
0,9

20



6.

10.

11.

12.

5x+ 1_ 5x—1
prOCTI/ITe BbIPAXKCHHC:

2-5%
2,4
24
0,24
4,8
3HaueHue BbIpaKECHUS 21+108s9 paBHO

OTBET 3AIIHUCATH B BUJIE HATYPAJIBHOI O YHUCJIA

3uaucHue Boipaxkerust 10g 1 /17 pasuo
17

0,5
-0,5

2

2

Tect BbmosHuau 50 yvammxca. OTMETKH «4E€ThIpe» WM «IATh» noiayuunn 60%
TECTUPOBABLIUXCS, U3 HUX OTMETKY «maATh» moiydmsin 20%. Torma oTMETKY «IAThb»

HOJNYYWIH. ...... yyalmxcs
30

6
24
20

B nBeTHHKE pacTyT TOJBKO MPHCHL, po3bl U Juinu. X konndecTBa oTHOCATCS Kak 3:4:5
cooTBeTCTBEHHO. Bcero B nBerHuke 60 pacrenuii. Torga KommuecTBO po3 B IIBETHHKE
paBHO

OTBET 3AIIHCATH B BUJ[E HATYPAJIbBHOI' O YHUCJIA

CroumocTs mpoe3ga B  IneKTpuuke cocraBimsier 150 pyoneit.  CryaeHtram
npenocrasisiercs ckuaka 40%. buner Ha 37eKTpUUKY AJIs CTYJEHTA I1OCIIE T0A0POXKAHUS

npoesa Ha 10% Oyner paBeH
OTBET 3AIIHCATD B BUJ[E HATYPAJIbPHOI' O YHCJIA
VYkazarb POMEXKYTOK, KOTOPOMY MPUHAIICKUAT KOpCHb ypaBHEHUS

VX+7 =+2x—5 .
BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB OTBETOB
(-1: 10)

[0;12]
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[11;19]

(0;12)

13. Pacniosioskute B OpsAKE BO3pAacTaHUs yucia ( OT caMOro MaJIeHbKOI'O K CAaMOMY
OO0JIBIIIOMY YHCITY U3 TIPEIOKEHHBIX):
1 72

27
3 7
4 7°

14. Yxaxute npsimyto, HE nmMerouiyo o0mux Touek ¢ napabosoi y=-x>+3
V=0

V=1
V=4
V=3

1
15. Pents ypaBHEHHUE 1017318100

OTBET 3AIINCATDH B BUJAE HATYPAJIbBHOI'O UMCJIA

— —
'a—Y B

N
16. [IpeobpazoBaB BbIpakeHUE 71, OJTYIUM
as —Ea
as + B+
1
4s — Be
1 1
dz — Bz

17. Yueno nensix pemenuii nepasencrsa log, (X + 2) < 2 pasuo
4
1
0
3

18. Yucio LEIbIX pelienuii HEpaBEHCTBA log:(3x—7) = —1 paBHO
2

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UUCJIA
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. 1 X+2
19.Yucno 1enblx OTPUIATEIBHBIX PEHICHHH HEPaBEHCTBA (E) = 27  paBHO

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UUCJIA
20.Y 06abymku 25 damek: 7 ¢ KpacHBIMH I[BETaMH, OCTaJIbHBIE C CHHUMH. balOymika
HAJIMBAET Yail B CIly4ailHO BEIOPAHHYIO YaliKy. BeposSTHOCTB TOTO, 4TO 3TO OyAeT yamka

c CUHUMU [[BETaMH paBHa.
Omeem 3anucamv 6 8ude OecAMUYHOU OpodU, OMOeIUs 3ansimou, Yeiyro 4acmov Om
0pobHOIL

21. MuoskecTso suauennii dynxunn f (x)=5—4sinx onpenenser mpomesxyTok
[-1 1]
[ 9]
=5+ )
[4: 5]

22.YCTaHOBUTE  COOTBETCTBHUE  MEKIAY  TPUTOHOMETPHUYECKHMHU bopmynamu.
YKAXUTE COOTBETCTBUE JJIA1 KAXIOI'O SJIEMEHTA 3AJJAHN A

sin 2 2 sin a cosa
cos 2 cos’a — sin‘a
sin (@ + f3) sina cosf + cosa sinf
6
23. Ecnu cos a= - , TO 49cos2a paBHO

OTBET 3AIIMCATDH B BUJAE HATYPAJIbHOI'O UUCJIA
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4.2. OueHo4HbIe CpeaCTBa, NMPUMeEHsieMble JJIsi MPOMEKYTOYHON ATTEeCTAMHM IO UTOram

usydenus gucuuniannasl O0/1.13 MaremaTuka.

JuddepeHunpoBaHHBIN 3a4eT MPOBOIUTCS IO 3aBEPUICHUN M3YYCHHUsS TUCIHMIUIMHBI HA
MOCJIETHEM ayTUTOPHOM 3aHSITHH.

[TpomexyTouHasi arTrecTanysi MO JUCLUUILIMHE B (OpME 3adeTa OCYLIECTBISIETCS IO
pe3yibTataM TEKYIIEro KOHTPOJS YCHEBAEMOCTH NpPHU BBHIMOJHEHUH BCEX BHJIOB TEKYILETO
KOHTPOJISI, IPEAYCMOTPEHHBIX padodell MporpaMMOM AUCIUITITHHBL.

OOyuaronyecsi, He BbIIOJIHMBIIME BUABI paldOT, MperycMOTpeHHble paboueit
IpOrpaMMOM  TUCHMIUIMHBL, mponyctuBiine Oonee 50%  ayauTopHbIX 3aHATHH — 0e€3
YBKUTEIbHOW MPUYHUHBI, HE TOIYCKAIOTCS K 3a4eTy.

[TpomesxyTouHasi aTTecTalys TAKUX JIMI MPOBOJUTCS TOJBKO TOCIE MPOXOXKICHUS UMHU
BCEX BUOB TEKYIIETO KOHTPOJIS.
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V. IIOKA3ATEJIX OHEHKU PE3YJIbTATOB OCBOEHMA JUCIUIIJIMHbI

YpoBeHnb
chopmupo-
BaHHOCTH
KOMIIeTeHIIU

Ounenka

Kpurepun oueHuBanusi no Bugam padoor

TeCTHPOBaHHUE
(mpoueHT
NPaBWIBHBIX
OTBETOB)

npoyYre BUAbI padoT Mo JUCHUTIHHE

Bricokmuit

OTJIIMYHO

90-100%

OOyuarommiicss TIIyOOKO M TPOYHO YCBOMII
TEOPETUYECKUH M OCBOWI  IPAKTUYECKUU
matepuas. JlaeT JIOTHYHBIE W TPAMOTHEIC
OTBETHl. JleMOHCTpUpYeT 3HaHHE HE TOJBKO
OCHOBHOTO, HO U JIONOJHHUTEIHEHOTO
marepuana, ObICTPO OPHEHTHPYETCS, OTBeyas
Ha JOMOJIHUTEIBHBIE BOIpPOCchl. CBOOOIHO
CTIpPABISCTCS C TIOCTABICHHBIMH 33/1a4aMH,
apryMEHTHPOBaHO ¥ BEPHO OOOCHOBBIBAET
HPUHSTHIC PEIICHHSI.

TToBEbITIEHHBIH

Xoporo

70-89%

OOyuaromuiics TBEpAO 3HAET MPOTrPaAMMHBIN
MaTepuai, TpaMOTHO M MO CYILECTBY H3Naraer
ero. He JIOTYCKaeT  CYyIIECTBEHHBIX
HETOYHOCTEW TIPpU OTBETaX HA BOIMPOCHI,
MIPaBUIIBHO MIPUMEHSIET TEOPETUUECKHUE
MOJIOKEHUSI TPU PEIICHUH MPAKTUYECKUX
3a/1a4, BJIaJIeeT HABbIKAMM W TPUEMaMH HX
BBITIOJTHCHHUSI.

bazoBerit

YoBuer
BOPHUTE

bHO

50-69%

OOyuaromuiics AEMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOI'O Marepuajga, HO HE YCBOWI €ro
J€Talli, UCHBITBIBACT  3aTPyAHEHHA  IIpHU
peuIeHny NPaKkTUYECKUX 3a1ad. B orBerax Ha
ITIOCTaBJICHHBIE BOIIPOCHI JOITyCKaeT
HETOYHOCTH. Jlaer omnpeneseHus IOHATHM,
HEUCKaXaromme ux  cmbicn.  Hapymaer
IIOCJIE0BATEIBHOCTD W3JI0KECHUS
IIPOrPaMMHOI'0 MaTepHaa.

He

chopmupoBaHa

Heynosn
€TBOPUTE

JIBHO

0-49%

OOyuaromuiics He 3HAET, HE BBINOJHSIET WU
HEMpPABUJIBHO BBIMIOJIHAET OOJBIIYI0 YacTh
yueOHOro Marepuana. Jlomyckaer ommuOKu B
(GOopMyIHpOBKE OIpeNeNeHul, HCKaKaIoIIHe
WX CMBICH, OECHopsSIOoYHO W HEYBEPEHHO
W3JaraeT Martepuail. OTtBeThI Ha
AOIOJHHUTECIBHBIC BOIPOCBI OTCYTCTBYIOT. He
BBITIOJTHSIET 3a/1aHUA.
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JUCT PACCMOTPEHUN U OJOBPEHUI
DOOC nuCHHUNTHHBI

OO/J.13 MaTematuka
36.02.01 Berepunapus

1) PaccmoTpen u o1o0peHn:

a) Ha 3acenanuu npeIMETHO-ITUKIIOBON METOIMYECKOM KOMHCCHH

npotokoa Ne 7 ot 19.05.2026 r.

[Ipencenarens ITIIIMK STt~ E.N. Tepemenko

0) Ha 3acemanuu metonuueckoro coera npotokod Ne 5 ot 16.06.2026 r.

[Ipencenarenb METOAMYECKOTO COBETA ( )f(f“ /  M.B. lBanuikas

2) PaccMoTpeH H 0100peH BHEIIHUM 3KCIIEPTOM

a) PyxoBonutens Hayuno-meronuyeckoro ornena AHIIOO «Omckas akagemusi SKOHOMHUKH U

npennpuaumarenscTsay E.JI. Muponosa

MU3MEHEHUS U JOITOJIHEHM S1
K ©®OC gucuuniunabl O0/1.13 MaremaTuka
B coctaBe OOII 36.02.01 Berepunapust

BexomocTh n3MeHeHH

Howmep u ocHOBHOE

Cpok,
COJIepIKaHue
C KOTOPOT'O BBOIUTCS
U3MEHEHUS U/ WA
U3MEHEHUE
JIOTIOTHEHUS

OTMeTKa

00 yTBEp)KJICHUH/ COTJIACOBAHUH

U3MEHEHUN

HHUIMUATOP
HU3MCHCHUA

WITH
npeace1aTelb
MIIMK/ MK

pykoBoautens OOIT
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