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1. HACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

1.1. Ob6nacTs npuMeHeHus!

®onp oneHounbix cpeAcTB (POC) npenHasHadyeH sl KOHTPOJIA U OIICHKU PE3yJIbTAaTOB
ocBoeHusi yueonoi mucrumuinabl [11.01 Maremaruka cnenumansHoctu 27.02.07 Ynpasienue
KaueCTBOM IMPOAYKIIMH, MPOIECCOB U YCIYT (MO0 OTPACIISAM).

@®OC BKIIIOYAET KOHTPOJIBHO-OLIEHOUHbIE MaTepHallbl 1151 IPOBEACHUSI TEKYIIETO KOHTPOJIS
U TIPOMEXYTOYHOH arTrecTanuu B popme audHepeHInpoBaHHOTO 3aUeTa.
®OC pa3paboTaH B COOTBETCTBHUH C:

-Ilono’xxeHneM o TEKyIIeM KOHTPOJIE YCHEBAEMOCTH M TPOMEKYTOUHON aTTecTaluu
obyuvaroruxcsi [I0BOMHKCKOTO TocyaapCTBEHHOTO TexHoJiornueckoro yHuBepcutera CMK-TIM-
3.01-32-2021.

- Ilonoxenuem o pabouell mporpamme y4yeOHOW AMCLUMILIMHBI, NMPOQPECCHOHATBHOIO
MOJYJISl U MMPAKTUKHU 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO MPOPECCHOHAIBHOTO 00pa30BaHUs
B ®I'BOY BO «III'TY» (CMK-I1H1-3.03-30-2021);

- ®enepanbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAapTa IO CIEUUATbHOCTH
cpennero mpodeccuonamsHOoTo OOpazoBanus 27.02.07 VYmpaBneHHe KadyeCTBOM TIPOIYKIIHUH,
nporeccoB u ycuyr (mo otpacisiMm) (manee — DPI'OC CIIO), yTBEp)IECHHOTO MPHUKA30M
MunuctepctBa oOpasoBanus U Hayku Poccuiickoit ®enepaunu Ne 234 ot 14.04.2022 r. (c
W3MEHEHUSMH U JIOTIOJTHEHUSIMH )

- PaGoueit mporpammbl yaeOHOUM muctumuuabl [17].01 MaTtematnka mo crenuaibHOCTH
27.02.07 YnpaBineHne KaueCTBOM MPOAYKIIUH, MPOLIECCOB U YCIYT (IO OTPACIISM).

1.2. Pe3yabTaThl 0CBOEHUS YUeOHOM JMCHUILIHHBI, MO/JIeKAII[He TPOBEpPKe

B  pesyaprate ocBoeHuss yuyeOHou  muctmmimHbl - [1J[.01  Marematuka B
podecCHOHANbHON JIeATENbHOCTH 00yJaromuiics JOJDKEH OBJaJeTh MPelyCMOTPEHHBIMU
OI'OC ymeHHSIMU, 3HAHUSIMHU, KOTOphIE (OPMUPYIOT CIIETYIONTHNE KOMITCTCHIINH:

Kon
pe3yiabTara | Pe3yabTrat 00yueHust

00y4eHust

1 2
O0mme 1 npogeccuoHATILHbIE KOMIIETEHIIUU

OK.1 BriOupate cmocoObl  pemieHus 3amad  npodeccHoHaIbHOM  EATEIbHOCTH
IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK.2 Hcnonb3oBath CcOBpeMEHHBbIE CpEACTBA IOWCKA, aHadu3a U HMHTEpIpeTaruu

uHbopMaluu, U UHPOPMALMOHHBIE TEXHOJOTHHM JJs BBITIOJHEHUS 3a/ad
npodeccHoHaNbHON NesITeNIbHOCTH.

OK.3 [InanupoBaTh M pearn30BBIBaTH COOCTBEHHOE MPO(ECCHOHATHLHOE U JTMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO NEATENbHOCTh B MpodeccnoHanbHoil chepe,
UCIOJIb30BaTh 3HAHUA MO (PUHAHCOBOW TPaMOTHOCTH B PA3IMYHBIX >KM3HEHHBIX

CUTYaIUSIX.
OK. 4 DddexTrBHO B3anMOIEHCTBOBATh U pabOTATh B KOJUIEKTUBE M KOMaHJIE
OK. 5 OcyIiecTBiATh YCTHYIO U MHUCBMEHHYIO KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM

s3pike  Poccuiickoii ®Dexepanii ¢ y4eTOM OCOOEHHOCTEH COIMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

OK.6 [IposiBnATE  rpakJAaHCKO-NIATPUOTHYECKYIO  TO3MLHI0,  JIEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHME Ha OCHOBE TPAJULHMOHHBIX  OOIIEYETOBEYECKUX
LIEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHM3ALUU MEXHAIMOHAIBHBIX MU
MEXPEJIUTHO3HBIX OTHOIIEHHUH, NPUMEHSTh CTaHAAPTHl AHTUKOPPYHIIIMOHHOTO
MTOBEJCHHUSI.




Kon

pe3yabTara | Pe3yjabTat 00yueHus

o0yueHust

1 2

OK.7 ConelicTBOBaTh COXPAHEHUIO OKPYKAIOMIEH Cpebl, PecypcocOepexeHuIo,
NPUMEHATh 3HAaHUS 00 W3MEHEHWHM KIUMara, MPHHIUIB OepeKIMBOTO
IPOM3BOJICTBA, YPPEKTUBHO JIEHCTBOBATH B UPE3BHIYAWHBIX CUTYAIIHSIX.

[IK.1.3 [IpuMeHAT METOABI M CPEACTBA TEXHMYECKOTO KOHTPOJIA, COIJIACHO JTaram
TEXHOJIOTMYECKOT0 TIpoliecca MPOU3BOJACTBA MpOayKiuu (padort, ycuyr) (o
OTpacisam);

I1K 3.2 AHanu3upoBaTh NPUYUHBI CHWKEHUS KadyecTBa MNpoAyKUIuu (paboT, yciayr) u
(hopMUPOBATH MPETIOKEHUS 110 UX YCTPAHEHUIO

2. ®OHJ MATEPHAAJIOB JIJISI OIEHKHA OCBOEHMS YYEFHOM JJUCIHUITIJIAHBI

2.1. OneHOYHbIE CPEACTBA VISl TEKYIIEr0o KOHTPOJISI

Tunopas cneuupukanus Tecra

1. Ha3znauenue

Tect BxoauT B cocTaB (hoHIA OIIEHOUHBIX CPEJCTB W TPEIHA3HAYACTCS IJIST MeKyujeco
KOHTPOJISI M OLIGHKH 3HaHWM, YMEHMH oOydaromMxcs MO MporpaMMe y4eOHOW UCIUIIUHBI
I1/1.01 MaTtemaTnka 0CHOBHOM Mpo(hecCHOHAIBHON 00pa30BaTeIbHOM MPOTrPaMMBbI - IPOTPAMMBI
MOJrOTOBKH CIIEMAJIMCTOB CPETHETO 3B€HA 10 crnernuaibHoctu 27.02.07 YipaBiieHHe Ka4eCTBOM
MPOAYKIIAH, TIPOIIECCOB M YCIYT (TI0 OTPACIISAM).
2. KonTunrenT odoyyarwmuxcsi: ooyyatomuecs 1 kypca cnenuansaocty 27.02.07 Ynpapienue

KaueCTBOM IPOAYKIIHH, MPOIECCOB M YCIYT (TI0 OTPACIISAM).
3. ®opMa ¥ ycJI0BHSI KOHTPOJISI: B TMCHbMEHHOM BHJIE Ha OJTaHKaX.

4. Bpemsi TecTUpOBaHUsA: 45 MUH. .
MOJrOTOBKA — 2 MUH.
BhITTOJHEeHUE — 40 MHH.
odopMIIeHHE U c1ada — 3 MHUH.

5. CooTBeTCTBHE TECTOBBIX BONIPOCOB PE3yIbTaTaM OCBOCHHUS Y4eOHOM
JUCLUHUIUIMHBL, ToJIexkalue npoepke (cpopmmuposannoctu 3,V, IIK, OK)

Pe3yabTaTsl 00yueHus
(ocBOCHHBIEC YMEHHS, YCBOCHHbIE
3HAHUA)

Konbl popmupyembix
npo¢ecCHOHANBHBIX
KOMIIeTeHI M

Ne TrectoBOTO
3aJaHus

YMmern

YMCThb OIICPHUPOBATH INOHATHUAMUA:

CTENEeHb 4YHCJIa, JorapupM UHUCIa,
YMEHHUE  BBINOJHATH  BBIYUCICHUE
3Ha4YeHU M U npeoOpa3oBaHus
BBIpQXKEHUH  CO  CTENEHSAMH U
norapupmami, npeoOpa3oBaHus
JIpoOHO-pallMOHATIBHBIX BBIPAKEHUI;
yMETh  ONEpUPOBaTh  MOHATUAMM:
panyoHabHbIE, UppalroHaIbHbIE,
MoKa3aTebHbIE, CTETICHHBIE,
norapu(pMHUIECcKue,
TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

OK. 1- OK.7, TIK 1.3, [IK.3.2
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yMETh  ONEpUPOBATH  HOHATHSIMH:
GbyHKIMS, HempepbIBHAA  (PYHKIIHA,

MIPOU3BOTHAS, nepBooOpasHasi,
OIIPENEICHHBI  HMHTErpall;  yMEThb
HaXO0IUTh IMPONU3BOJHLIC

AIIEMEHTAPHBIX (YHKIUH, HCIOIB3Ys
CIpaBOYHBIC MaTEPHAJIBI; UCCIIETOBATh
B MPOCTEHINNX Cirydasx (YHKIUH Ha
MOHOTOHHOCTb, HAXOJIUTh
HaunOoJIbIINe " HaNMEHBIIINE
3Ha4eHUs1 (PYHKIIHIA; CTPOUTH TpaduKu
MHOTOWIEHOB C  HCIOJBH30BaHUEM
amrmapara MaTeMaTHYeCKOTO aHajH3a,
MIPUMEHSTh MIPOU3BOIHYIO npu
peleHny 3a/1a4 Ha JIBI)KEHUE; PelIaTh
MPAaKTUKO-OPHEHTHPOBAHHBIE  3aa4H
Ha HauOOJbIIME W HAUMEHBIINE
3HAYCHUs, Ha HAXOXKJICHUE IIyTH,
CKOPOCTH M YCKOPEHHUS;

YMETh  ONEpUPOBaTh  TOHSATHSIMH:
panmoHanbHas byHKIMS,
nokaszaTenbHasi (YHKIUS, CTETIeHHAs
GbyHKIMS, Jorapupmuueckas
GyHKLU, TPUTOHOMETPHUECKHUE
dbyHKINH, oOpaTtHbIe byHKIUY;
YMEHHUE CTPOUTH I'paMKU M3y4EHHBIX
(hyHKIIMIA, KCTIONB30BaTh TPaQUKU MPU
U3y4YeHUH IPOLIECCOB u
3aBHCUMOCTEH, IPU PELICHUH 33134 U3
ApYrux y4eOHBIX MPEeIMETOB U 3ajad
U3 pealbHOM  KWU3HM;, BBIpAXKaTh
dbopMynaMu  3aBUCHUMOCTH  MEXIYy
BEJIMUYUHAMU;

yMETh peliaTh TEKCTOBbIE 3aJa4yM
pasHbIX THUIOB (B TOM 4HCIE Ha
IOPOLEHThl, JOJAM W  YacTH, Ha
JIBYDKEHUE, pabory, CTOUMOCTh
TOBapoOB M YCIYr, HAJOTH, 3aJayd U3
o0nacT! ymnpaBJIeHUS JIUYHBIMU U
CeMEeHHBIMU (PMHAHCAMM); COCTABIIATh
BBIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA
U UX CHCTEMBbl IO YCIOBHIO 3aJauH,
UCCIIeIOBaTh MOJIyYEHHOE pelleHHe U
OLICHUBATh MPaBJI0I0100HOCTh
pe3yiIbTaToB;

yMETh  ONEpUPOBaTh  MOHATUAMM:
cpeaHee apudMeTHUecKoe, MejAuaHa,

HanOOJIbIIEe u HaMMCHBIICC
3HA4YCHUAA, pa3max, Aucrepcusd,
CTAaHAAPTHOC OTKJIOHCHHUEC YHCIIOBOT'O
Ha6opa; YMETH H3BJICKATh,

MHTEPIPETUPOBATh uHpOopMaluio,




NpPEJCTAaBICHHYI0 B Ta0muiax, Ha
auarpammax, rpadukax,
OTPaXKaKoIIYl0 CBOMCTBAa PEaJbHBIX
MPOIIECCOB U SIBJIICHHI; MPENICTABIATh
MH(OPMALIUIO C MOMOIIBI0 TaONHIl U
TMarpaMM;

UCCIIEI0BaTh CTaTUCTUYECKUE JaHHBIE,
B TOM 4YHCIIE C TPUMEHEHHEM
rpaduyecKkux METOJIOB u
AIIEKTPOHHBIX CPEJICTB;

YMETh  ONEPUPOBaTH  TOHATHUSIMH:
CIy4allHBIi  ONBIT M  CIy4allHOE
coObITHE, BEPOSATHOCTH CIIy4ailHOTO
COOBITHS; yMEHUe BBIYUCIISITh
BEPOSITHOCTh € HCIOJIb30BaHUEM
rpadUYecKuX METOJOB; IPHUMEHATh
(GhopMysIBl CIOXEHHSI W YMHOXKEHUS
BEPOSTHOCTEH, KOMOWHATOPHBIC
¢bakTtel U QOpMyNBl TpPU pElIEHUU
3aja4;  OILIGHMBATh  BEPOSITHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyYaHBIMHM BEJIMYMHAMH; YMCHHE
NPUBOANTH  TPUMEPHI  TPOSBICHUS
3aKOHA OOJIBIIMX YHCET B IPUPOTHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

YyMETb  ONEpUpOBaTh  MOHATHSIMHU:

TOYKa, npsimas, MJIOCKOCTD,
MPOCTPAHCTBO, ABYIPaHHBIM  yrod,
CKpEIHBAOIIHECs npsMbIe,
MapajuieNTbHOCTb u

NEPHEeHIUKYIAPHOCTh  OPSIMBIX U
IJIOCKOCTEH, Yrojd MeXAy IpSIMBIMHU,
Yroa MeXAy MpsIMOM U IIOCKOCTHIO,
yroma MEeXIy MJIOCKOCTSAMH,
paccTosiHie OT TOYKU JI0 TIOCKOCTH,
paccrosiHue MEXIy MPSIMBIMH,
paccTossHUEe MEXIY IUJIOCKOCTSAMU;
YMEHHE HUCIOJIb30BaTh MPU PEIICHUU
3a/a4 U3y4eHHbIe (DaKTbl U TEOPEMbI
IUIAHUMETPUU; YMEHHE OIECHUBATh
pa3Mepsl  OOBEKTOB  OKPYXKAIOUIETO
MUpa;

YMETb  ONEPUPOBATH  IOHITHUSIMHU:
MHOTOTPaHHUK, CEUEHHUE
MHOTOTpaHHUKA, KyO,
napajuiefienunesa, npusMa, nupamuia,
¢dburypa ¥ TOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYyC, map, cdepa,

ceueHus ¢burypsi BpaIlEHHS,
IUIOCKOCTh,  Kacaromasicss  cgepsl,
LHWINHApA, KOHYCa, I101aab

IOBCPXHOCTU TMHUPaAMHUIbI, TPU3SMBI,




KOHyca, IWINHIpPA, TUIoaas cepsl,
o0beM KyOa, IPSMOYTOJIBHOTO
napaJuiesienure/a, UpaMHU/IbI,
IpU3MBbI, LWIMHIApPA, KOHYyca, LIapa;
yMEHHE H300pakaTh MHOTOTPAHHHKHU
u IMOBCPXHOCTHU BpalmcHu, ux
CCUCHUA oT PYKH, C IIOMOIIIBIO

YCPTECIKHBIX HHCTPYMCHTOB nu
QJICKTPOHHBIX CpCACTB, YMCHUEC
pacrio3HaBaTb CUMMCTPUTIO B

IIPOCTPAHCTBE; YMEHUE paclO3HaBaTh
MIpaBUJIbHbIE MHOTOI'PaHHUKH;

YyMETb  ONEpUpPOBaTh  MOHATHSAMMU:
JIBUKEHHE B IPOCTPAHCTBE, [10100HbBIE
buryps B IIPOCTPAHCTBE;
MCI0JIb30BAaTh OTHOIIECHUE IUIOIIAei
MOBEPXHOCTEH U 0OBEMOB MOJAOOHBIX
¢buryp npu peueHun 3aaay;

YMETb  BBIUUCIATH TE€OMETPUUYECKUE
BEJIMYUHBI (JJIMHA, YTOJI, TUIONIA/lb,
o0beM,  IUIOMIAJL  TOBEPXHOCTH),
UCIOJIb3YSl H3y4YeHHbIE (QOpPMYIbl U
METO/IbI;

YMETh  ONEpUPOBAaTh  IOHATUSAMM:
IPSIMOYTOJIbHAs CHUCTEMA KOOPJMHAT,

KOOPIUHATHI TOYKH, BEKTOD,
KOOpJIMHATBl  BEKTOpa,  CKaJspHOE
MIPOU3BEACHUE, yroJ MEXIy
BEKTOpamH, cymma BEKTOPOB,

MPOU3BEJCHUE BEKTOpa Ha YHUCIIO;
HaXOJUTh C T[OMOIIBI0 H3YyYEHHBIX
dbopMynl  KOOpAMHATHI  CEpPEAUHBI
OTpe3Ka, pacCTOSHUE MEXIYy JABYMs
TOYKaMHU;

YMETb BbIOMpPATh IO IXO JA NN
U3Y4YEHHBII METOX Ul  pPELICHUS
3aJla4H, pacrno3HaBaThb
MaTeMaTH4ECKHe baxTbI u
MaTeMaTH4YECKHe MOJEIHN B
IIPUPOJIHBIX u 0011eCTBEHHBIX
ABJIICHUSAX, B MCKYCCTBE;, YMEHHUE
IIPUBOJUTH MIPUMEPBI
MaTeMaTHYECKUX OTKPBITHH
poccuiickon 51 MHPOBOM

MaTeMaTH4EeCKOM HAayKH.

YMCThb ONICpHUpOBATH INOHATHUAMU:
OMpCACIICHUC, aKCnuoma, TeOpEMa,

CIIEICTBHE,  CBOWMCTBO,  MPHU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHIILHBIC
(hOpMyITHUPOBKH; YMEHHE
bopMynupoBaTh obpaTHOE u

ITPOTUBOIIOJIOKHOC YTBCPKIACHUC,




IIPUBOIUTH IIPUMEPBI u
KOHTPIPUMEPBI, UCIOJIb30BaTh METO]

MaTeMaTU4eCKOU WHAYKLNU;
MPOBOJIUTH JIOKa3aTenbHEBIC
pacCyXJeHHUs NpU PpELICHUH 3aj1ad,
OIICHUBATH JIOTHYECKYIO

IIPAaBUIJIBHOCTb PACCYXICHUM;
YyMETb  OIIEpUPOBATh  MOHATUSIMMU:

MHOXKECTBO, IHOAMHOXKECTBO,
onecpanyu HaJa MHOXCCTBaAMU,; YMCHHC
HCIIOJIB30BaTh TCOPCTUKO-
MHOKECTBEHHBIN amnmapar JUIA

ONHMCAaHMUS pPEaJbHBIX MPOIECCOB H
SBIICHUH TIPH PEIICHUH 3a1ad, B TOM
qHUCIIe u3 JIPYIUX y4EOHBIX
MIPEIMETOB;

YMETh ONEpUPOBATh MOHATHAMU: Tpad,
CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb |
ONMHCBHIBATH  Tpadbl  pa3IUMIHBIMH
croco6aMu; UCIOIB30BaTh Irpadbl Mpu
pelIeHNN 3a1ag;

YMETb CBOOOJHO OIepupoBaTh
HOHATHAMHU: coYeTaHue,
NepeCTaHOBKA, YWCIIO  COYETaHHH,
YHUCIIO0 MEePECTaHOBOK; OnHOM
HsioToHa; yMEHHE NPUMEHATH
KOMOHMHATOPHBIC (hakThl "
pacCyXJIeHHS JJIsl pelleHns 3a/1ay;

-yMETh  ONEPHUPOBATh  MOHATHSIMHU:
HAaTypaJlbHOE YHUCIIO, IeJ0e YHCIIO,
OCTaTOK MO MOAYJIO, pPalMOHAIbHOE
YHUCIIO,  MPPAlMOHAJIBHOE  YHUCIIO,
MHOXECTBA HATypaJlbHBIX, LEJNbIX,
palMOHANBHBIX, JeHCTBUTEIBHBIX
qHCel; yMeHUE UCII0JIB30BATh
NPU3HAKK JIEIUMOCTH, HAaWMEHBIINH
oOIMii JenuTeNs W HauMEHbILee
obmee kpatHoe, anroput™m EBkiamga
IpU peIIeHUH 3a/ad; 3HAKOMCTBO C
pa3IMnIHBIMU MO3UIOHHBIMU
cHUCTeMaMH CUMCIICHHUS;

- yMeTb CBOOOJHO  OINEPHPOBATH
NOHATUSAMHU:  CTEMEHb C  ILEJIbIM
nokaszaTesieM, KOPEHb HaTypalbHOMN
CTENEHH, CTENEeHb C pPALHUOHAIbHBIM
noKa3zaTesieM, CTEINEHb C
JEUCTBUTENBHBIM  (BEILIECTBEHHBIM)
nokaszaTeneM,  Jorapupm  UucIa,
CHHYC, KOCHHYC u TaHIeHC
MIPOU3BOJIBHOTO YHCIIA;

- YMeTb ONEpUpOBaTh MOHATHSIMHU:




TOXECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMa YPABHEHUN U
HEPaBEHCTB, PaBHOCHIIBHOCTh
ypaBHEHUH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppanruoHaIbHbIE,
MOKa3aTeIbHbIE, CTETICHHEIE,
norapupMHUIECKHe,

TPUTOHOMETPHUYECKHE yYpaBHEHHS,
HEpaBEHCTBA M CHCTEMBI, YMEHHUE
pemaTh ypaBHEHUS, HEpPaBEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3THYHBIX
MIPUEMOB; pemarhb YpaBHEHHS,
HEpaBEHCTBA " CUCTEMBI c
napaMeTpoM; MPHUMEHSATh YpaBHEHUS,
HEpaBEHCTBA, WX  CHUCTEMBI IS
pemeHnsl MaTeMaTHYecKHX 3a7ad |
3a7ad U3 pas3iMYHBIX O0JIAaCTel HayKd
U peabHOW JKU3HH;

-yMeTh cB00OOIHO OIepupoBaTh
MTOHATUSAMM: rpadux byHKINH,
oOpatHas  (QYHKIUS,  KOMITO3UIIHS
GbyHKIMH, JMHENHas byHKLHA,
KBaZpaTu4Hasi (QYHKIHSA, CTENCHHAs
GYHKIMS C  [EeIbIM  [TOKa3aTeneM,

TPUTOHOMETPHUYECKHE byHKINH,
oOpartHbIe TPUTOHOMETPHUYECKHE
byHKINH, nokazarebHast "
nmorapudmudeckas (GyHKIUHA, YMEHUE
CTPOHUTH rpaduku (GyHKIUH,
BBITIOJTHATh npeoOpa3oBaHus

rpaduKoB (PyHKIIHI;

yMEHHe UCTIONIB30BaTh  Tpaduku
GYHKIMH U U3YdeHHS MPOLECCOB U
3aBUCHMOCTEH TpH PELICHUH 337134 U3
APYrUX Yy4YEeOHBIX MpPEAMETOB H W3
peanbHOi KHU3HU; BBIPaXaTh
dopMynamMH  3aBHCHUMOCTH  MEXKIY
BEJIMYNHAMU;

yMeHHE CBOOO/THO OIepupoBaTh
NOHATHSAMHU:  YETHOCTh  (DYHKIIHUH,
NEPUOAUYHOCTD byHKIIH,
OTPaHUYEHHOCTh byHKIIH,
MOHOTOHHOCTh (YHKIIUH, 3KCTPEMYM
¢byHKLUY, HaunOoJIbIIee "
HauMEHbllee 3HaueHUs (YHKIMHM Ha
NPOMEXYTKE; yMEHHE  MPOBOJUTH
ucclieloBaHue (PyHKINH;

YMEHHE HCIOJIb30BaTh CBOWCTBA H
rpaduku  QYHKIOMA A8 perieHus
ypaBHEHMUH, HEpaBEHCTB M 3agay C
napameTpamu; n300paXkaTh Ha




KOOPJMHATHOM MJIOCKOCTH MHOKECTBA
pELICHUI ypaBHEHWI, HEPABEHCTB M
HX CUCTEM;

yMETh cBOOOTHO OIIepHPOBATH
MOHSATHSIMHU: HOCIIEIOBATEIFHOCTB,
apudmeTHuecKas pOrpeccHs,
reoMeTpudecKkas nporpeccus,
0ECKOHEYHO yOBIBaroIas

reoMeTpUyecKas Mporpeccusi; yMeHue
3aJlaBaTh IOCIJIEOBATEIbHOCTH, B TOM
Ylyclie C IOMOUIbI0 PEKYPPEHTHBIX
hopmyi;

YyMETb  ONEpUpPOBaTh  MOHATHSAMMU:
HENpPEepPBIBHOCTh (DYHKIINH, ACUMIITOTHI
rpaduka (yHKIHUU, TIepBas U BTOpas
IIPOU3BOIHAS GbyHKLINH,
reoOMeTpUUecKuid U (U3NYECKUI
CMBICTT TIPOU3BOJHOM, TIepBOOOpa3Has,
OTpEJeNIEHHbI  WHTErpai; YyMeHHe
HaXOJUTh acUMNTOTHl  rpadukxa
GbyHKIMH; yMEHHE BBIYUCIIATH
MIPOM3BOJIHBIE CYMMBI, ITPOU3BEIECHUS,
YaCTHOTO W KOMMO3MIMH (PYHKIUH,
HaXOJUTh YpPaBHEHHUE KacaTEeIbHOM K
rpaduky GyHKINH,

YMEHHE HCII0JIb30BaTh IPOU3BOIHYIO
V1L MCCIENOBAaHUSA (QYHKIMH, UL
HaXO0XKJCHHUS HAWIY4YLIEero peuieHus B

IMPUKJIAOHBIX, B TOM HHUCJIIC
COMAJIBHO-3KOHOMMWYCCKHUX n
(bI/I?)I/I‘{eCKI/IX 3aJaydax, JIIA

OTIpEICNICHUs] CKOPOCTU U YCKOPEHHSI,
HaxOJIUTh TUIOMIAAN U 00BEMBI (HUTYP
C TOMOINBI0 HMHTErpaia; MPUBOIUTH
IpUMEPbI MaTeMaTHYEeCKOTO
MOJICITUPOBAHUS c MOMOIIBIO
g depeHInanbHbIX YpaBHEHHIH;
yMETh  ONEPUPOBaTh  TOHSATHUSIMH:
KOMIUIEKCHOE 4YHCJIO, COIPSDKCHHbBIC
KOMIUICKCHBIC ~ YHUC]Ia, MOIYIb U
apryMeHT  KOMIUIGKCHOTO  4YHCJIa,
dbopMa 3amMcu KOMILJIEKCHBIX YHCET
(reomeTrpuyeckas,
TPUTOHOMETpHYECKas u
anredpanyveckasi); yMeTb IPOU3BOIUTH
apudmeTnyeckue JecTBus c
KOMITJIEKCHBIMU YHUCIIaMU; TPUBOIUTH
MIPUMEPHI MCIOJIb30BaHUS
KOMITLJIEKCHBIX YHCENT,;

yMETh CBOOOJHO OTIepUpPOBATH
MOHATHIMHU: cpenHee
apudmernyeckoe, MeJfaHa,




HanOoIbIIEE 5 HaUMEHBIIIEE
3HAYCHUS, pasmax, JHACTIEPCHS,
CTaHJapTHOE OTKJIOHEHHE JUIS
OIMMCaHus YUCJIOBBIX HJAaHHBIX, YMGHI/IG
HCCIIENOBATh CTATUCTUYECKUE TaHHBIE,
B TOM YUCJIC C HpI/IMCHeHI/IeM

rpaduyecKkux METOJIOB u
AIEKTPOHHBIX CPEICTB; TpadUuIecKu
UCCIIEIOBATh COBMECTHEIC

HAOJIOIEHUST C MOMOUIBIO JHarpaMm
paccenBaHMs U JIMHEWHON PErpecCuy;
-yMeTh HaXOJUTh BEPOSATHOCTH
coObITHI c HCIIOJIb30BAaHUEM
rpauyecKkux MeETOJIOB; TNPUMEHSATh
JUld  pemieHus  3amad  (HopMyIibl
CIIOXKEHHS u YMHOXEHHUS
BEpOSITHOCTEH,  (opMyny  MOJIHON
BEepOsITHOCTH, ¢Gopmyny bepuymnuy,
KOMOMHATOpHbIE (PAKTHl U (HOPMYIIBI;
OIICHWBATh BEPOSITHOCTH peaIbHbIX

coOBbITHI;  yMEHHE  OINepUpoBaTh
MOHATHAMM:  CllydyaliHas BeJIMYMHA,
pacnpeneneHue BEPOSITHOCTEH,
MaTeMaTH4ecKoe OKHJaHHe,
Jcrepcust u CTaHJIapTHOE
OTKJIOHEHHE CIy4alHOW BEJIMYUHBI,
byHKIUH pacrpeeneHus "
IJIOTHOCTHU paBHOMEPHOTO,
MOKa3aTeJIbHOTO W HOPMAJIbHOTO
pacnpeeneHuit; YMEHHE

UCIIOJIb30BATh CBOMCTBA W3yYCHHBIX
pacnpenesieHui s peuieHus 3aaad;
3HAKOMCTBO C TIOHATUSMHU: 3aKOH
00IbIINX qiucell, METOIbI
BbIOOPOYHBIX HCCIICIOBAaHUM; yMEHHE
[IPUBOJUTL  IIPUMEPHI  MPOSBICHUS
3aKOHa OOJIBIIMX YHUCET B MPUPOHBIX
1 OOILECTBEHHBIX SIBICHUSAX;

YMETh cBOOOTHO OIIEpUpPOBAThH
MOHATHUSMMU: TOYKa, npsiMasl,
IJIOCKOCTB, TMPOCTPAHCTBO, OTPE3OK,
Iyd, IUIOCKUH Yrojl, JABYIPAHHBIN

yroJl, TpEXTpaHHBIHI yrod,
MIEPECEKAIOINECS, NapaluiebHble U
CKPEILLMBAIOIINECS psIMbIe,
napaieIbHOCTh u

NEePIEHAUKYIAPHOCTh  HPSMBIX U
IJIOCKOCTEN, YroJd MEXAY IpPSMBIMH,
yroJl MEeXJy IpsIMOW M IJIOCKOCTBIO,
yroJl MeXAYy IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BAaTh IIPU PELIEHUU 33434
u3yuyeHHble  (akThl U TEopeMbl
IUIAHUMETPUHU; YMEHHE OIICHHUBATh




pa3Mepbl OOBEKTOB B OKPYXKAIOIEM

MUPE; YMEHHE OIEpUpPOBAThH
MOHATUSMHM: MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHHKA, MIPaBUJIbHBIH

MHOTOTPaHHHUK, NpU3Ma, NHpaMHJA,
¢urypa W TOBEPXHOCTh BpAIICHUS,
MWIMHAP, KOHyc, map, cdepa,
pa3BepTka TOBEPXHOCTH, CEUYCHUS
KOHyca WM LWIMHJpA, MapajuieIbHbIe
OCH WJIM OCHOBaHHIO, CEUCHHE MIapa,
IUIOCKOCTh,  Kacaromasicsi  cgepsl,
WINHApA, KOHYCa; YMEHHE CTPOUThH
CeueHre MHOTOTpaHHHKa, N300pakaTh
MHOTOT'PaHHUKH, burypb "
MOBEPXHOCTH BpAIEHUS, UX CEUYCHUS,
B TOM 4YHCIE C  TIOMOIIBIO
DIIEKTPOHHBIX  CPEJICTB;  yMEHHE
MPUMEHSTh CBOMCTBA T€OMETPUIECKUX
¢buryp, CaMOCTOSITEJIBHO
hopmyIpoBaTh OTIpeIeTICHUS
M3y4aeMbIX ¢buryp, BBIJIBUTATh
THIOTE3bl O CBOMCTBAX WM MpPHU3HAKAX
F€OMETPUYECKHUX dburyp,
000CHOBBIBAaTh WJIM ONpPOBEPraTh UX;
yMEHHE MPOBOAMUTH KilacCU(PUKAIIIIO
buryp mo pa3iIMuHBIM IpU3HAKAM,

BBITIOJTHATH HEOOXOTUMBIC
JOTIOJTHUTEIIBHBIE TOCTPOCHHS,
YMETh CBOOOJTHO OTIEPUPOBATH

MOHATUSMH: TIJIOMIAb GUTYPHI, 00BEM
(Gurypsl, BeJIMYMHA YyIJa, PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PacCTOSTHUE
MEXIy TPSIMBIMH, PACCTOSIHUE MEXIY
IUIOCKOCTAMH,  Iulommans  chepsl,
IUIONIAJb TOBEPXHOCTH MHPAMU/IBI,
NpU3MBI, KOHYCa, MHIUHIPA, 00BbeM

KyOa, PSIMOYTOJILHOTO
napauiesienumne/a, MIHPaMHU/IBI,
NpU3MBI, [HJIMHIpPA, KOHyca, IIapa;
yMEHHUE HaXOJIUTh OTHOIIIEHHE
00BEMOB MOJOOHBIX PUTYD;

yMETh CcBOOOIHO OTIepUpPOBATH
MMOHATHSIMM: IBIKEHHE,

napajyieNIbHblil  TIEePeHOC, CUMMETPUS
Ha IUIOCKOCTH M B HPOCTPAHCTBE,
HOBOPOT, IpeoOpazoBaHUe NOAO0OUS,
1noI00HbIE burypsi; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE
¢urypel, B TOM 4HCIE€ B MPHPOJE,
UCKYCCTBE, AapXUTEKType; yMEHHE
UCIOJb30BaTh reOMEeTpHUYECKHE
OTHOILIEHHUS, HaXO/IUTh
Te€OMETPHUYECKUE BEJIUYMHBl (JUIMHA,




yroJ1, IJIOMIajb, 00bEM) MPU PEIICHUU
3a7a4 U3 JAPYruX y4eOHbBIX NMPEIMETOB
U U3 PEATIbHOM KU3HU;

yMETh cBOOOTHO OIIepHPOBATH
MOHATHAMH: TPSAMOYTOJIbHAS CHCTEMA
KOOpJMHAT, BEKTOP, KOOPAWHATHI
TOYKH, KOOPJMHATHI BEKTOpa, CymMMma
BEKTOPOB, TPOU3BEACHUE BEKTOpa Ha
YHCIIO, PpA3IOKCHHUE BEKTOpa IO
0a3ucy, CKaJsSIpHOE TIPOU3BEIICHUE,

BEKTOPHOE  IIPOM3BEICHHUE,  YIroll
MEXKIY BEKTOPAMHY; yMEHHUE
HCII0JIb30BATh BEKTOPHBIN u

KOOPAMHATHBIA METOJ JUIsl pEUIeHUs
TCOMETPUYECKHX 3alad M 3a1a4
OpYrux y4eOHBIX IIPEMETOB;
OIIEPUPOBATh MOHATUSAMH: MaTpuULa
2x2 un 3x3, ompeaennuTens MaTpHULBL,
r€OMETPHUYECKHI CMBICIT
OTIPEICIINTES;

YMETb MOJIEINPOBATH peanbHbIe
CUTyallUM Ha S3bIKE MaTEMAaTHKH;
COCTaBJIAITh BBIPAKEHHUSI, ypPaBHEHMUS,
HEPABCHCTBA M HX CHCTEMBI 110
YCIIOBHIO 3aJa4H, HCCIIEI0BATh
IIOCTPOCHHBIE MOJIEH C
UCIOJb30BAHUEM ammapaTa anreOpsl,
UHTEPIPETUPOBATH MOJTyYEHHBIN
pe3ysbTaT; CTPOUTh MAaTEMaTHYECKUE
MOZEIU € MOMOIIBI0 F€OMETPHUYECKUX
MOHATMM W BEJIWYMH,  pelIaTh
CBSA3aHHbIE C HHUMHU IIPAKTUYECKHE
3a/la4M; COCTABJIATb BEPOSTHOCTHYIO
MOJEIb " UHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3ynbTaT;  pelaTh
NPUKJIAJHBIE  3aJaud  CPEICTBaMU
MaTeMaTU4YeCKOr0 aHalu3a, B TOM
4lClIe COLUAIbHO-DKOHOMUYECKOTO U
(bU3M4eCKOro Xapakrepa;

yMEHHUE BBIOMPATh MOIXOAALINN METOT
JUI PELLICHUS 3a[Ja4l; IOHUMaHKe
3HAYMMOCTH MaTEMATUKU B U3YYCHUHN
MIPUPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI; YMEHUE
pacro3HaBaTh IIPOSIBIICHUE 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMEHUE
IIPUBOJIUTH IIPUMEPBI MATEMaTHUECKUX
OTKPBITUH POCCUICKON U MUPOBOU
MaTeMaTUYECKOU HAYKH.

YMETb  ONEPUPOBATH  IOHATHUSIMM:
paloHaIbHas byHKIMS,
noka3aTenbHast (YHKIUS, CTEeIeHHas
¢byHKIMS, JorapupmMuyuecKas




byHKIHS, TPUTOHOMETPUUECKUE
¢bynkuuu,  oOparHbIe byHKIIH;
YMEHHUE CTPOUTH TPaPUKH H3yIEHHBIX
(GyHKIUH, UCTIONIB30BaTh TpaduKy MpH
U3yYCHHUH POIIECCOB u
3aBHCUMOCTEH, MTPH PELUICHUH 33134 U3
ApYruxX y4eOHBIX MPEIMETOB U 3a/1a4
U3 PpEANbHOM  KU3HM;  BBIPAXKATh
dbopMyaMu  3aBHCHMOCTH ~ MEXIy
BEJIMYNHAMH;

YMETh  ONEPUPOBATH  HOHATHUSIMH:

TOXJIECTBO, TOKJIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPABHEHUN U
HCPaBCHCTB, PaBHOCHUJIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM,
pallnOHAJIbHEBIC, HppauOHaJIbHBIC,
MoKasaresbHbIE, CTETICHHBIE,
JorapugmMuueckue,

TPUTOHOMETPHYCCKUEC YpaBHCHU,

HEpPaBCHCTBA W  CHUCTEMBI, YMETh
pelrath ypaBHCHHs, HEPaBEHCTBA U
CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX
MIPUEMOB; pemarh ypaBHEHUS,
HEpPaBEHCTBA H CHCTEMBI c
rmapamMeTpoM; MPUMEHSATh YpaBHEHUS,
HEpPaBEHCTBA, WX CHUCTEMBl A
perieHuss MaTeMaTHYeCKUX 3amad |
3a/1a4 U3 pa3IMYHBIX 00JacTel HayKu
U peaJibHOM JKU3HU,
yMeTbh CBOOOTHO OTIEPHPOBATH
MOHATUSMH: IBH)KCHHE, ITapajlIeIbHbIN
MePEHOC, CAMMETPHSI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, MIOBOPOT,
npeobpazoBaHue Mo00us, MOA00HbIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIC U
o00HbIe (UTYPHI, B TOM YHCTIE B
MIPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETb HUCIIOJIb30BaTh FT€OMETPHUUECKHE
OTHOIIICHHUS, HAXOIUTh T€OMETPUUECKHE
BEJTMYMHBI (JJIMHA, YTOJI, IIOMAb,
00BeM) MpH pelIeHNH 3a/1a4 U3 IPYrux
y4eOHBIX MPEJAMETOB U U3 PEaTbHOM
JKU3HU
yMETh OTIEpUPOBATH  TOHSTHUSIMHU:

panroHaIbHbIE, UppalroHajbHbIe,
II0Ka3aTeJbHbIE, CTEIICHHBIE,
norapupMUIEcKue,

TPUTOHOMETPUUECKUE YPAaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

YMETb  ONEPUPOBATh  MOHSITHUSIMHU:
MHOTOT'PaHHHUK, CEUeHHe
MHOTOI'paHHHKA, KyO,




napajuieJieure], npu3Ma, nupamua,
¢urypa ¥ TOBEPXHOCTh BpaIICHUS,
OWIMHAP, KOHyc, map, cdepa,

CCUCHHS ¢burypsi BpaleHus,
IUIOCKOCTh,  Kacaromasicsi  cgepsl,
LWIMH]pA, KOHYCa, I101Ab

IOBCPXHOCTU MNHUPAMHUABI, TIPU3MBI,
KOHYCa, IMJIUHApA, TUIomans chepsl,
o0BbeM KyOa, IPSMOYTOJIBHOTO
napaiesienurnesa, UpaMHU/IbI,
NIpU3MBbI, LWIMHIApPA, KOHYyca, IIapa;
yMeHHEe H300pakaTh MHOTOTPAaHHUKH
n MMOBEPXHOCTHU BpalcHus, ux
CEUeHUsA OT PyKH, C MOMOUIBIO

YCPTECIKHBIX HHCTPYMCHTOB n
QJICKTPOHHBIX CpCACTB, YMCTb
pacrio3HaBaTb CUMMCTPUTIO B

MPOCTPAHCTBE;, yMETh pACIIO3HABATh
MIPaBWIbHBIE MHOTOT'PAHHUKH,

YMETh OIEPUPOBATH MOHATHIMHU:
MPSMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPJIMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE
MIPOU3BECHUE, YTOJ MEX]Ly BEKTOpamH,
CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA
Ha YHCJI0; HAXOUTh C TIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATHI
CepeHbI OTPE3Ka, PACCTOSHUE MEXTY
IBYMSI TOUKaMH.

YyMETb  ONEpPUpPOBaTh  MOHATHSIMHU:
CIy4yalHBI ONBIT W  Ciy4ailHOe
coObITHE, BEPOSATHOCTH CIIy4ailHOTO
COOBITHS; YMETh BBIYUCIISTH
BEPOSITHOCTh € HCIOJB30BAaHUEM
rpauyecKkux MeETOJIOB; IMPUMEHSATh
(bOopMyIbI CIOXKEHUS W YMHOXCHHS
BEPOSITHOCTEH, KOMOHHATOpPHBIE
bakTtel ¥ QOpMyNBl TpPU pPELICHUU
3aa4;  OIICHMBATb  BEPOSITHOCTH
pEeabHBIX COOBITUH; 3HAKOMCTBO CO
CllydallHBIMM BEJMYMHAMU; YMEHHE
MPUBOJIUTh  MPUMEPHI  MPOSBICHUS
3aKOHA OOJBIIMX YHCET B MPUPOTHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

yMETh CBOOOIHO OTIepupPOBaTH
MOHATHSAMH:  CTEMEHb C  IENbIM
MmokasarejieM, KOpeHb HaTypalbHOMI
CTETIEHH, CTENEHb C PalMOHAIBHBIM
MoKasaresnem, CTETICHb C
JNEUCTBUTENHHBIM  (BEIIECTBEHHBIM)
mokaszareneMm,  Jiorapupm  YuCIia,
CUHYC, KOCHHYC u TaHTEHC
MIPOU3BOJILHOTO YHUCIIA;




YMETh CBOOOIHO OIIepupOBaTh

MOHATHUSIMMU: rpadux byHKIIH,
oOparHast  (QYHKIUS, KOMIIO3UIIHS
GbyHKUIUH, JUHENHAs byHKIMS,

KBajpaTH4Hasi (YHKIHSA, CTETICHHAs
GyHKIMST C  [eNBIM  [OKa3aTeleM,
TPUTOHOMETPHUYECKHE byHKIUY,
oOpaTtHbIe TPUTOHOMETPHUYECKHE
byHKIHH, rokaszaTeJibHast u
norapupmudeckas (yHKIUU; YMETh
CTPOUTH rpaduKu byHKIHIA,
BBITIOJIHATh npeoOpa3oBaHus
rpadukoB QyHKUNH;

yMETh WCIIOJIb30BAThH rpaduku
GyHKIUH T U3y4EeHHUsT TPOLIECCOB H
3aBHCUMOCTEH NIpU pEeIICHUH 331a4 W3
IpYyruX Y4eOHBIX TPEAMETOB H W3
peanbHON KU3HU; BBIpAXaTh
dbopMyTaMu  3aBUCHMOCTH  MEXIY
BEJIMYNHAMH,

CBOOOJHO OMNEpPUPOBATh MOHSITUSIMU:
YeTHOCTh (DYHKIUH, TIEPHOIMIHOCTH
(GYHKIMH, OTPaHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTh ()YHKIUH, 3KCTPEMYM

dbyHKINH, HanOoJIbIIIee u
HaMMCHbIIee 3HAaUYeHUS (YHKIMHA Ha
MPOMEXYTKE,  YMETh  IPOBOJUTH

uccaenaoBanue QyHKIUU;
YMETb UCTIOJIb30BaTh CBOMCTBA U
rpaduku QyHKIUN A1 perieHus
YpaBHEHHUI, HEPABEHCTB U 3a]1a4 C
napameTrpamu; n300paxxarb Ha
KOOPJIMHATHOU TJIOCKOCTH MHOYKECTBA
pelIeHU ypaBHEHUM, HEPABEHCTB U UX
CHCTEM.

YMCThb OIICPHUPOBATH INOHATHUAMUA:
cp€aHee apI/I(bMCTI/I‘IeCKOC, MECAMUaHa,

HauOoJIbIICe u HalMEHbIIIee
3Ha4yeHus, pasmax, JHCTIepCHs,
CTaHJAPTHOE OTKJIIOHEHUE YHCIOBOTO
Habopa; YMEHHE U3BJIEKATh,
UHTEPIPETUPOBATD MHpOpMaLHIO,
NpEJCTAaBICHHYI0 B Ta0inuiax, Ha
aMarpammas, rpadukax,

OTpaXKaloOIIyl0 CBOWCTBAa peaJbHBIX
MPOLIECCOB U SIBJICHUI; MPEACTaBIATh
MH(OPMALIUIO C MOMOIIBI0 TaOIHIl U

AuarpamMm; HUCCICI0BaTh
CTaTUCTHUYCCKUE ONAHHBIC, B TOM YHCJIC
C IMPUMCHCHUCM Fpa(I)I/I‘-ICCKI/IX

MCTOJZIOB U 3JICKTPOHHBIX CPCIACTB,




YMCTb OIICpHUPOBATH INOHATUAMU:

TOYKa, npsimasl, IIJIOCKOCT,
IIPOCTPAHCTBO, JABYIPaHHBIM  yrod,
CKpELLMBAIOIINECS IpsIMBIE,
[apajuIeIbHOCTh u

NEPIEHIUKYIIIPHOCTE  IPSAMBIX U
IIJIOCKOCTEH, YroJ MEXAYy IpsSMBIMH,
YIoJl MEXAY NPSAMOW U IUIOCKOCTBIO,
yron MEXIY IIJIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 IJIOCKOCTH,
paccrosiHue MEXKIY IPSIMBIMH,
pacCTOsTHUE MEXY IIIOCKOCTSIMU;
YMETh HUCIIOJIb30BATh IIPU PEIICHUN
3a/1a4 U3y4eHHbIe (aKThl U TEOPEMBI
IJIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA.
YyMETb  OIEPUPOBATh  MOHSATUSAMU:
MPSIMOYTrOJIbHAsl CHCTEMa KOOPAMHAT,

KOOPJIMHATHI TOYKH, BEKTOD,
KOOpJIMHATBl ~ BEKTOpa,  CKaJIspHOE
MIPOU3BEACHUE, yroJu MEXIy
BEKTOpamH, cymma BEKTOPOB,

MPOM3BEICHUE BEKTOpa Ha YHUCIIO;
HaXOJUTh C TOMOIIBIO HM3YYEHHBIX
dbopMynT  KOOpAMHATHI  CEpPEAUHBI
OTpe3Ka, paccTOSIHUE MEXIy ABYMS
TOYKaMHU;

yMETh BBIOMpATh TOAXOISIIIAN
W3YYEHHBI METOJ JUIsl  peuleHus
3a/1auy, pacno3HaBaTh
MaTeMaTHYECKUe (bakThI u
MaTeMaTH4ECKUe MOJeNn B
MIPUPOIHBIX u 00IIEeCTBEHHBIX
SIBJICHUSIX, B HUCKYCCTBE; YMEHUE
MIPUBOJUTH MIPUMEPBI
MaTEeMaTHYECKUX OTKPBITHI
POCCHUICKOM u MHPOBOM

MaTeMaTH4ecKOi HayKH.
YMETh OTIEPUPOBATH HOHATHUSIMH:
CITy4alfHBIN OMBIT U CITydaiiHOe cOOBITHE,
BEPOSITHOCTh CIY4aifHOTO COOBITHS;
YMETh BBIYUCIATH BEPOSATHOCTB C
UCIOJIb30BAHUEM I'PpahUUECKUX METOJIOB;
IPUMEHATH (POPMYJIBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (PAKTHI U (POPMYIIBI IPU
pelleHNH 3a/]a4; OLlEHUBATh
BEPOSATHOCTH peasIbHBIX COOBITUH;
3HaKOMCTBO CO CITy4alHBIMH
BEJIMYUHAMMU; YMEHHE IPUBOJAUTH
MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
qHceN B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX.




yMETh  ONEpUPOBATH  HOHATHSIMH:
¢byHkuus, HempepbIBHas — (QYHKIUS,

MIPOU3BOTHAS, nepBooOpasHasi,
OIIPENEICHHBI  HMHTErpall;  yMEThb
HaXO0IUTh IMPONU3BOAHLBIC

AJIEMEHTAPHBIX (DYHKIWN, HCTIONIB3YS
CIPaBOYHBIC MATEPHUAJIBI;, HCCIICIOBATH
B TPOCTCHINUX clydasx (yHKIUH Ha
MOHOTOHHOCT, HAXOJWTh
HanuOOJIBIIIHE " HAUMEHBIIIHC
3Ha4YeHUs1 (PYHKIHIA; CTPOUTH TPadUKH
MHOTOWIECHOB C  HCIOJB30BaHUEM
amrmapara MaTeMaTHYeCKOTO aHajH3a,
MIPUMCHSITh MIPOU3BOTHYIO npu
pelIeHnH 3a/1a4 Ha JIBFOKCHUE; PEIlaTh
MIPAKTUKO-OPUCHTHPOBAHHBIE — 3a7a4u
Ha HauOOJBIIME ¥ HAWMCHBIITUE
3HAUCHUS, HA HAXOXKJICHUE IIyTH,
CKOPOCTH M YCKOPEHHUS;

YMETh  OINEPHPOBATH  IOHATHUSAMHU:
JIBHKCHHE B TIPOCTPAHCTBE, 1TOI00HbBIE
burypst B IIPOCTPAHCTBE;
WCII0JIb30BaTh OTHOIICHHE TUTOIIA I
MMOBEPXHOCTEH M OOBEMOB MOJOOHBIX
(buryp npu pemeHnn 3aaag;

YMETb BBIYUCIATH TEOMETPUUYECKUE

BEJIMYMHBI (JUIMHA, YTOJI, IOMAb,

00beM, IJI0MIAIh TOBEPXHOCTH),

UCIO0JIb3YS U3ydeHHbIE (POPMYIIBI U

METO/IbI.

- [IpuMeHsTh COBpeMEHHbIE METOIbI U

CpeICTBa METPOJIOTUYECKOTO

obecrieueHus KauecTBa MpOAyKLIUU

(paboT, yciyr)

- [IpumeHsTH METO/IbI
KBAJIMMETPHUECKOTO aHanmsa
npoaykuuu (padoT, ycuyr).

- OIIpeNIeNsTh YPOBEHb CTAOUILHOCTU

MIPOU3BOJICTBEHHOTO MPOIIECCa;

- OIpeIeNsITh MPUYUHBI HECOOTBETCTBUS

TpeOyeMOMy KauecTBY

MPOIYKIIMH/YCITYTH OTPACIIH;

- Ha3HAYaTh KOPPEKTUPYIOIINE MEPHI 110

pe3ynbTaTaM aHalu3a;

- MPUHUMATh PEIISHHS 10 pe3yIbTaTaM

KOPPEKTUPYIOIIUX MEPOTIPUSATHH;

- MPUMEHSTh KOMITbIOTEPHBIE

TEXHOJIOTHH MPU aHATU3€ PE3YIbTaTOB

KOHTPOJISI KAaUeCTBa;

- BBIOMpATh MaTepuasbl HA OCHOBE

aHaJlM3a UX CBOWCTB i1 KOHKPETHOTO

MIPUMEHEHHUSI B TPOU3BO/ICTBE;

- HaXoOOWTh M  HCIOJb30BaTh




COBPEMEHHYIO  HH(pOpMAIMIO s

TEXHUKO-IKOHOMHUYECKOTO

000CHOBaHHMS JIeATCILHOCTH

OpraHHU3aIiH.
3HaTh:
OCHOBHBI€ MOJXObI U TIOKYMEHTHI OK. 1- OK.7,IIK 1.3, I1K.3.2
METPOJIOTMYECKOT0 00ecreyeHus 1-25

IIPOU3BO/ICTBA KaUE€CTBEHHOU MPOAYKIIUH
(paboT, yciyr)

- METOJAbI KBAJIUMCTPHUICCKOT'O aHaJIn3a
npoaykiuu (padbot, yciyr)

- MCTOABI YHpaBJICHUA KadY€CTBOM IIPU
IMPOU3BOJACTBC MPOAYKIIUN (BI)IHOJ'IHGHI/H/I
paboT, OKa3aHUH YCIIyT).

- METOJIBI aHAJTN3a 110 Pe3yabTaTaM
KOHTPOJISI KA4eCTBa, B TOM YHCIIE
CTaTHUCTHYECCKHUE,

- BUABI JOKYMCHTAUN U MOPAJOK UX
oQopMIICHHS TTPH aHATTN3€ KauecTBa
MIPOAYKITAN/YCIIYT;

- OPSIIOK BHEAPECHHUS MTPEIUIOKEHUH 110
COBEPILICHCTBOBAHHIO
MIPOU3BOJICTBEHHOTO MPOIIECCa;

- CITOCOOBI MOJTyYSHHSI MATEPHUAIIOB C
3aJJaHHBIM KOMIUIEKCOM CBOJCTB;

- IpaBwJIa YIyYIICHUS! CBOWCTBA
METaJUIOB;

- OCHOBBI OpraHu3aIuu
MIPOU3BOJICTBEHHOTO "
TEXHOJIOTUYECKOTO TpOoIecca.

6. Ctpykrypa Tecta. UHcTpykuus: Boibepute npaBuibHbINA OTBET
1. CkoabKO NJIOCKOCTEH MOKHO MPOBECTH Yepe3 TPU TOUKHU MPOCTPAHCTBA, He
NPUHAJIEeKAIIHE OJHOW MPAMOii?

a) Hu oxnoii;

0) Onany;

B) Tpu.
2. Ck0JbKO IHAroHaJjieil MOKHO NIPOBECTH B KyoOe?

a)2;

0) 4;

B) 8.
3. Cko0JbKO KacaTeJbHbIX IUIOCKOCTEl MOKHO NPOBECTH 4Yepe3 TOYKY, NPHHANAIEKALILYI0
cepe?

a) Hu oxHoi;

0) Onny;

B) [IBe.

4. boxoBasi IOBEPXHOCTH HWJIMH/APA omnpeensiercs no popmy.ie, rae L- Odpasyromas,




R-pagmnyc, H-BbIcOTA ...
a)tR L; 6) nRH; B) 2rRH; 1) 2nRL.
5. /IBe npsiMble HA3BIBAKOTCS. .., €CJIH OHM MMEIOT ¢IMHCTBEHHYI0 00LIYI0 TOUKY
a) TIepEeCeKaIOUMHUCS;
0) mapaienbHBIMU;
B) COBMAJAIOLIUMHU.
6. Amogema — 370...
a) BbICOTA MMUPaMMU/IbI;
0) BbICOTa OOKOBOI T'PaHH MUPAMUJIBI,
B) BBICOTAa OOKOBOM TPaHU MPABUIIBHOW MUPAMUIBIL.

7. CKOJIbKO NepneHANKYJ/JIsIPOB MOKHO NMPOBECTH Yepe3 AAHHYIO TOUYKY K JAaHHOH NMpsIMOii
HA IJIOCKOCTH?
a)2; 6)1; B)HH OmHOTO.
8. F'eoMeTpuuecKuii CMbICJ NPONU3BOIHON COCTOUT B TOM, YTO ...
a) OHa paBHa IpeJeny QyHKIINY;
0) oHa paBHA BCET/Ia HYIIIO;
B) OHa paBHa yriI0BOMY K03((PUIIMEHTY KacaTelbHOIl.
9. Ilpyu BbIYMCJICHUH NIPOU3BOIHON IOCTOSIHHBIH MHOKMTE/Ib MOXKHO...
a) BO3BOJUTH B KBAJpaT;
0) BBIHOCUTH 3a 3HaK ITPOU3BOTHON;
B) HE IPUHUMATH BO BHUMaHHE.
10. ®yHkuus BO3pacTaer Ha 3aJJaHHOM IPOMEKYTKE, €CJIH...
a) repBasi IPOU3BOIHAS MTOJIOKUTEIIbHA;
0) rmepBasi MPOM3BOIHASI PaBHA HYJIIO;
B) IepBasi MPOU3BOIHAS OTPHUIIATEIbHA.
11. Haiigute npoussoanyio pynkuun y = -e* + 3x3.
a) &+ 3x; 6)-xe* + 9x%; B)-€*+9x% 1) -1 +9x3,
12. Onepauusi HAX0KAeHUA HeONpeeJJeHHOr0 MHTerpajia Ha3bIBaeTcs. ..
a) muddepeHupoBaHrueM QyHKIUH,
0) mpeoOpazoBaHueM (DYHKIIUU;
B) HHTETPUPOBAHHEM (PYHKITUH.

13. KoopanHaTthl BeKTOpa MN, ecaim M (13;0;2) u N (0; 2; 13) paBHa...

a) (13;2; 15); 0) (13;-2; -11); B) (-13; 2; 11); r) (11; -2; -13).
14. 3nayeHne BbIpaKEHHUS 316 -4/3-3/4 -4/27 PaBHO ...
a) 6; 0) 12; B) 10; r) 18.

15. 3navenne Boipaxenus 2log,9-log, % +1g 0,01

a)-1; 0) 4; B) -4; r) 3.
16. Kopens ypaBuenusi 5™ — 4.5 = 25,
a) -1, 0) 1, B) 2; r) 0.
17. 3nauenne Bripaxenns Sin 38° cos52° + cos38° sin 52°.

a)0; 0) 1, B)%; r)%.

18. O6mmii Bua neppoodpasnoii gpynxuun f(x) = x* +3—sin x...
5
a) F(x):%+3x+cosx+c; 6) F(x) =4x® —cosx+C;

5
B) F(X) = x> —4x+sin x+C; r) F(x):%+3x—cosx+C.



19. UnTerpan Jl‘(x2 +1)dx =ae
0

1 1
a) -, 0) 3; 2, 1-.
) 3 ) B) 13
20. 3uauenne P, =...
a) 24; 0) 6; B) 12; r) 4.

21. PesyabTarsl onpoca 20 cryaeHToB 1 Kypca npuBeieHbl B Tadue

OtBer «J1A» «HET» u «JA», u «<HET»
Komnuectso 10 5 4
00yJaronmxcs

YacToTa nosiBiienus oteera «J{A» paBHa ...

1 1 3 1
R )3 D D
22. Yuco coueTaHuii onpenessiercss GopmyJioii...
m n! n n! n!
2) C”_(n—m)! 5) m_(n—m)! C (n—m)!Im! F)szL
" (n—m)n!

23. Kakoe u3 MHO:kecTB onpezesisier AUB , ecoim A ={1,2,3,4,5},B={3,4,5, 6, 7}.
a){l,4,5}; 0){1,2,3,4,5}; B){1,2,3,4,5,6,7}; 1){l,2,3,4,6,7}.

24. Moay.ib KoMILIeKkcHOro unciaa Z = 6+80 pagen...
a) 10; 0)6; B)14; r)8.

25. Pemnte ypaBHenue 3tgx = /3

T T
—+ 2wk -|- + nk —+ nk —+ wk
D6 66 B>6“;r)3“
KPUTEPUM OLIEHKI
Orenka bamner,% KosuecTBo mpaBUIIbHBIX
OTBETOB

5 100-90 23-25

4 89-70 18-22

3 69-50 13-17

2 49 u meHee 12 u meHee

KJIIOY
OTBETOB TI0 TECTOBOMY 33/IaHHUIO

16 20 30 4B S5a 68 76 8B 96
10a 118 12B 13a 146 15r 168 17a 18a
19r 20a 216 228 23B 24a 258




2.2. OueHoOYHBIE CPEACTBA /IJIsi HTOTOBOT0 KOHTPOJIsI (ITPOMEKYTOYHOM aTTecTAI[HH)
3anaHus AJ151 MTOTOBOI0 KOHTPOJIs 3a 1 cemecTp
Ipumep odpopMieHnst IK3aMEeHAITUOHHOT0 OUJIeTa

MUHHUCTEPCTBO HAYKU U BBICIIIET'O OBPASOBAHUS POCCUMCKOM ®EJEPALIUN
®EJEPAJIBHOE I'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3ZOBATEJIBHOE
YUPEX/IEHUE
BBICILIET'O OBPA3OBAHU S
«[TOBOJDKCKUM T'OCY JAPCTBEHHbBIN TEXHOJIOTUYECKU YHUBEPCUTET»
BBICHIVHM KOJIJIEK NT'TY «IToauTexHui»

PACCMOTPEHO OLIEHOYHBIE CPEACTBA JIA4 | YTBEPXIAIO
Ha 3aceqanuu [TIK HUTOI'OBOI'O KOHTPOJIA 3am. nupekropa nmo YMP
€CTECTBEHHOHAYYHBIX no ITJ1.01 Maremaruka E.1O. Ky3Henos
JOUCLIUIIINH (mucumrrHa) «_ » 20
«_» 20 T. I'pynma OUB-11 _ T
IIpencenarens KoMUCCUU Cemectp 1

/J1.LH. CmupHOBa/

. Pemute ypaBHeHue: cos“x — cosx = 2.
sinlx-cosx __ ., 2

. Jlokaxwure ToxaecTBo: 1 — e St

sin390" g 210"

. Brruncnure 3HaueHue BBIPAXKCHUA -
cosT750

rs

Vcenenyiite Ha 4ETHOCTb WJIH HEYETHOCTD (pyHKumo Flx) = tgx - sin®x.

Vnpocrtute Bepaxkenne 1 — sin“a + ctg’a - sina.
. BeicoTa B mpaBUILHOM YETHIPEXYrOIbHONM MUpaMHUJIe paBHA 6 CM, a CTOPOHA OCHOBAHHS
nupamMuiel paBHa 16 cMm. Haiinure momaab O0KOBOM MOBEPXHOCTH MHUPAMHUIBI.
8. [IpssMOYTOJIBHBIN TPEYT'OJIBHUK C KaTeTOM 3 ¢CM U 4 CM BpaliaeTcsi BOKPYr OOJIBIIIETO
karera. Haiinure 00beM MOTydeHHOTO Teja BpaIlEeHHUS.

1
2
3
. 3
4. BreruuciuTe 3HaYeHUs cosa, tga U ctga, ecau sinae = —0,6, a € ( H—T}
5.
6.
7

Kpurepun oneHKH oTBETa
«OTIMYHO» - paboTa BBHINOJIHEHA IMOJIHOCTBIO, B JOIMUECKMX PAcCYKICHHUSIX U 000CHOBaHHU
peLIeHUs] HEeT MPOOEJIOB M OMINOOK, B PEIICHUU HET MaTeMaTHYECKUX OLUTHOOK (BO3MOXKHA OJTHA
HETOYHOCTh, OIHCKAa, HE SBISIOIIASACS CJICACTBUEM HE3HAHUsS WIM HEMOHWMaHHs y4eOHOTO
Marepuania).
«Xopouioy - paboTa BBIIOJHEHA MOJTHOCTHIO, HO 000CHOBaHMS IIAr0OB PEIICHHUS HEJOCTaTOYHBI,
JIOMyIIIeHa OJHa OLIMOKAa WJIM JBa-TPU HEJOYETa B BBIKJIAJAKAX, PUCYHKaX, 4YepTeXax WIN
rpapukax.
«Y I0BIETBOPUTEIILHOY - TOMYIEHb! 00Jiee 0HOM OMMOKK MK OoJiee ABYX-TPEeX HEJAO0YETOB B
BBIKJIaJIKaX, 4YepTekax WM rpadukax, HO CTYACHT BIajeeT 00A3aTeNbHbIMU YMEHHSIMH IO
[IPOBEPSIEMOM TEME.
«HeynoBneTBOpUTEIbHO» - JOMYIIEHB! CYIIECTBEHHBIE OIINOKH, NOKA3aBIINe, YTO CTYJIEHT HE
BJIasieeT 00s3aTeIbHBIMU YMEHUSAMU 110 JJAHHOM TeMe B MOJIHOK Mepe, paboTa mokasaia MoJHOe
OTCYTCTBHE Yy CTyJEeHTa 00s3aTelbHbIX 3HAHUH W YMEHMH IO NpOBEpSIEeMON TeMme WU
3HAYUTENbHAS YacTh paOOTHI BHIIIOJHEHA HE CAMOCTOSITEIIBHO.




3anaﬂml AJISI HTOIOBOI'0 KOHTPOJIA 324 2 ceMecTp

IIpumep odopmiieHnst IK3aMeHALMOHHOTO OMJIeTa

MUHHCTEPCTBO HAVKHU U BBICIIIEI'O OEPA30OBAHNS POCCHUIMCKOM ®EJIEPALINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE

YYPEXJAEHUNE
BBICHIET'O OBPA3OBAHUA

«[TOBOJIXKCKUM T'OCY IAPCTBEHHbBIN TEXHOJOT MYECKUT YHUBEPCUTET»
BBICIIVH KOJIJIEK NT'TY «IloauTexHui»

PACCMOTPEHO

Ha 3acemanuu [TIK
€CTCCTBECHHOHAYYHBIX
JAUCIHUIIIINH
«_» 20 I.
IIpencenarens KoMUCCUU

/J1.H. CmupHOBa/

BUJIET 1
IT1J1.01 MaremaTuka
(mucrummHa)
I'pynma ONB-11
Cemectp 2

YTBEPXIAKO
3am. qupekrtopa o YMP

« »

E.}O. Ky3nernos

20

T

F 1

Beruucnure: (275 - 25 -

]

2)e.

M oo P

uepes Touky M (— E ; 'D).

Pemmre ypasuenne: v 2x2 — 7x + 7 = 3 — 2x.
Pewnte ypasuenne: 10 - 2¥73 4 3 - 2%%4 = 23,

Haiizure nepeooGpasnyto as gpyskiun f (X)) =

sin%x’

rpaduk KOTOPOM MPOXOIUT

5. Hccnenyiite GyHKIMIO HA MOHOTOHHOCTD U HAalIUTE TOYKU HKCTPEMYyMa.

f(x)=x*—12x+ 4.

6. Beruncimute: 1M, 5

x?—2x—3

xT—9

7. BBI‘II/ICJ'II/ITCZIDE (x* + 3x? + 1)dx.
8. Pewmre ypasuenue: 10g; (x* —3) +log,; 2 = log, (6x — 10).
9. Haiitu COS (2&;5), ectnd =2 -J; E(—l;-ﬂl-;l].




Kpurepuu o1ieHKH OTBETA.

«OT1IMYHO» - paboTa BBHINOJIHEHA MOJHOCTHIO, B JIOTHUECKUX PACCYKICHUAX U 0OOCHOBAHHH
perieHust HeT po0esoB U OMIMOOK, B PEIIEHUH HET MaTeMaTHUECKUX OMIMOOK (BO3MOXKHA OJHA
HETOYHOCTh, OIMUCKA, HE SBIIAIOMIASCS CIICACTBUEM HE3HAHUS WJIM HENOHMMaHUS y4eOHOTO
MaTrepuana).

«Xopo11o» - paboTa BBIINOJIHEHA MTOJIHOCTHIO, HO 000CHOBAaHMS 11aroB pelIeHHs HEJAO0CTaTOYHbI,
JIOTyIlleHAa OJiHAa OmMOKa WM JBa-TpU HEJOYeTa B BBIKJIAJKAX, PUCYHKax, yeprexax WIn
rpadukax.

«YIOBIETBOPUTEILHOY - TOMYIIEHBI 00Jiee 0HOM OMMOKK MK 0o0Jiee ABYX-TPEX HEAOYETOB B
BBIKJIaJIKaX, 4YepTekax WM rpadukax, HO CTYACHT BIaJEeT OO0S3aTeNbHBIMH yMEHHSIMH TIO
IIPOBEPSIEMOM TEME.

«HeynoBneTBOpUTENbHO» - JOMYIIEHbI CYILIECTBEHHbIE OLIMOKH, MOKA3aBIINE, YTO CTYAEHT HE
BlIajieeT 00s3aTeIbHBIMA YMEHUSIMU 110 JaHHOM TeMe B MOJIHOM Mepe, paboTa rnokasalia MojaHoe
OTCYTCTBHE Yy CTyAEHTa O00s3aTeldbHbIX 3HAHUH M YMEHHMH IO NpoBepsieMOd TeMe WU
3HAYUTENIbHAs YacTh pabOThI BHIMIOJHEHA HE CAMOCTOSITENIBHO.
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