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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHalli3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VK-1.1 Ananuzupyer 3aaaqy, BbIICIsS ee 6a30Bble COCTABISIONINE
3uamo:

VYK-1.1/311 0 3aKOHOMEPHOCTSIX pa3BUTHS COBPEMEHHOTO MaTeMaTHYECKOTO anrmapara u
€ro CBsI3U C MPOPECCUOHATILHON e TEIbHOCTH;

VYK-1.1/382 0 moxxonax K pemIeHHIO MPaKTHYECKUX 3a/ad B OOJIACTH MaTeMaTH4YeCKOH
JOTHKH; 00 OCHOBHBIX MOHSATHSX U TEOPETHUECKHUX IOJIOKCHUAX MaTeMaTHueCKOU
JIOTUKHU

Ymems:

VYK-1.1/¥YM] mpumeHATh MaTeMaTUYeCKUi ammapar s PEeIICHUs MPAKTUISCKUX 3aad
npodeccuoHaNbHOMN 1eATeIbHOCTH

YK-1.1/¥YM2 ompenensats MOAXOABI U COCOOBI ISl pelieHHs TPOoPeCcCHOHANBHBIX 3a1a4
C MCIIOJIb30BAHUEM allllapaTa MaTeMaTU4eCcKoil JIOTUKH

Braoemes:

VK-1.1/HB1 HaBbIKAaMU TMOIB30BaThCS OCHOBHBIMH METOJAMU Pa3/esiOB BBICIICH
MAaTEMAaTHKH;
HaBBIKAMH MPUMEHEHHS CTaHAAPTHBIX MaTEMaTHYCCKUX MOJICTIEH U METOJIOB

VK-1.1/HB2 HaBbIKaMH pEIICHHWS W aHald3a pEe3yJIbTaTOB MPAKTHUYECKUX 3a7ad C
MCIIOJIb30BaHUEM allllapara MaTeMaTHueCKOl JIOTUKH

VYK-1.2 OcymectBiaser TOUCK HWH(OpMAIUu i PEIIeHUS TOCTaBICHHOW 3a7ayd  TI0
Pa3IMYHBIM THIIAM 3aIlPOCOB

3namu:
VK-1.2/311 06 0OCHOBHBIX HANpPaBICHUAX PA3BUTHsI COBPEMEHHOW MaTeMaTHKU

VYK-1.2/362 0 3aKOHOMEPHOCTSIX pa3BUTHS COBPEMEHHOTO MaTeMaTHYECKOTO anrmapara u
€ro TMpUMEHEHMs] JUIs pelIeHUs MPAKTUYECKUX 3a7ad B MNpodeCcCHOHATBHOM
JEeSITeIbHOCTH

Ymems:
VYK-1.2/¥MI cTpouTh MaTeMaTHYECKUE MOJIENIN U3y4aeMbIX MPOILIECCOB U SBICHUIN

VYK-1.2/¥YM2 cTpouTh MareMaTu4eckKre MOJENN M3y4aeMbIX MPOLECCOB U SBICHUU IS
pereHust mpohecCUOHANBTHBIX 3a1a4

Brnaoemw.:

VK-1.2/HB1 HaBbIKaMU HCTIOIB30BAHUS TP PEIICHUH MOCTABICHHBIX 3a/1a4 IPHEMOB U
METOJIOB KPUTHYECKOTO aHAJIN3a, CHHTE3a HH(POPMAITUK U CUCTEMHOTO MOAX0/a
VK-1.2/HB2  HaBbIKaMM TPHMEHEHUS CTaHIAPTHBIX MaTEMaTHYECKUX MOIEIeH u
METOJIOB



VYK-1.3 Ilpu o6pabotke nnpopmanuu oTanyaeT pakTsl OT MHEHUH, HHTEPIPETAINA, OIICHOK,
(opmMHpyeT COOCTBEHHBIE MHEHUS U CYXKICHHUS, apTyMEHTHPYET CBOM BBIBOJIBI, B TOM YHCIIE C
npuMeHeHneM (GuII0co(CKOro MOHATHHHOTO anmapara
3nams:
VK-1.3/3H]1 00 OCHOBHBIX ITOAXOAAaX M METONMKAX IIOMCKA, aHaJliu3a W CHHTE3a
uHGOpMaIUH MPU PELICHUH MTOCTABICHHbBIX 3a/1a4
VK-1.3/383 0 TpeGoBaHusX 11l TOMCKa WH(GOPMAIINH, CBI3aHHON ¢ MPOECCUOHATEHOM
JESITEIIbHOCTBIO
Ymemu:
VYK-1.3/¥YMI BbIOMpaTh METOTUKU M COOTBETCTBYIOIIUE MPOrPaMMHBIE MPOAYKTHI MIIH UX
YacTu JUIs peIleHus 3ajad IOMCKa, aHaju3a M CUHTe3a MH(DOPMAIMH MpHU PELICHUU
NOCTaBJICHHBIX 3a/1a4
VYK-1.3/¥M3 ocymectBasaTe cOop, aHanu3 U 0OpaOOTKY MaHHBIX, HEOOXOAUMBIX IS
pemieHus mnpodeccHoHaNbHBIX 337ad B OOJACTH YIPaBJICHUS MPOEKTaMH, YMEET
aHAJIM3UPOBATh HayYHbIE MaTePUAIIbI

Braoems:
VYK-1.3/Hsl HaBbIKAMHM  TIOJIB30BaTbCi  COBPEMEHHBIMHU  TEXHOJOTHSIMH U

MH(GOPMAIIMOHHBIMH CHCTEMaMU JJIsl TIOWCKa, aHalu3a U CUHTe3a MHOpMalUH IMpU
peIIeHUH TOCTABIIEHHBIX 3a/1a4

VK-1.3/HB3 HaBbikamu cOopa W aHanu3a HH(OpMAIMM [Jsl COCTaBJICHUS OTUYETOB,
0030pOB, CIIPAaBOK, 3asBOK U JAp., UCMOJB3Ys KPUTUYECKUI MOIXOM K JOCTOBEPHOCTH
UHPOPMAIIUHN, apryMEHTHPYsS BBIBOABI B IMPOLECCe MNPHUHATUS pPELICHUA 3aJaydl B
COOTBETCTBUU C MMPOU3BOICTBEHHON CUTyalUE

VYK-1.4 OcymectBisieT OUCK, cOop U 00pabOTKy MHPOPMALIUH IS PELICHUs TOCTAaBICHHON
3aa4uu

3nams:

VK-1.4/311 00 OCHOBHBIX HAampaBICHUSAX PA3BUTUS COBPEMEHHON MareMaTuKu IS
peleHus MPUKJIAIHBIX 3a7a4 B PO(PECCHOHAIBHON AEITETbHOCTH

Ymems:

VYK-1.4/YM1 npuMeHsATh MaTEeMaTHYECKUN ammapar i MOCTPOCHUS MaTeMaTHYeCKUX
MOJIEJIEN U3y4aeMbIX ITPOIIECCOB U SIBJICHUM

Braoems:

VK-1.4/HBl HaBbIKaMWU HCTOJIB30BaHUS OCHOBHBIX METOJOB PAa3/eiOB BBICHICH
MaTeMaTUKH

YK-2 Cnocoben ompenemnsaTh KPyr 3ajad B paMKax IMOCTABJICHHOW IIEIM U BHIOMPATh ONTHMAJIbHBIC
CHOCOOBI MX pEeUIeHMs, UCXONsi W3 JEUCTBYIOIIMX MPAaBOBBIX HOPM, HMEIOIIMXCS PECYypCcoOB U
OTpaHUYCHUHN

VK-2.2 OnpegensieT CBA3M MEXAY MOCTABICHHBIMU 3aJladyaMy M OXKUJAAEMBbIE Pe3yJIbTaThl UX
pereHus

3name:

VK-2.2/311 0 COBpeMEHHBIX MOAXOAaX M METO/ax OICHKH OW3Heca MPH PEIICHUH
MOCTABJICHHBIX 33/1a4 C YYETOM OKUJIAEMBIX PE3YJIbTATOB

Yuvemo:

YK-2.2/¥YM] mnpumeHSTh TOAXOABI W METOABI OLEHKH OW3Heca [UIsl JajdbHEHIIUX
pelIeHu U JOCTHKEHUS 0)KUIAEMBIX PE3yIbTaTOB

Brnaoemw:



VK-2.2/HB] HaBBIKaMU OIICHKH BapHaHTOB JJIsi BEIOOPA ONTUMAJIBHBIX PEIICHHH B TOM
yuciae s Ou3HEeC KOMMYHMKALUHM, HCXOns W3 JCWCTBYIOUIMX IPABOBBIX HOPM,
MMEIOLIUXCS PECYPCOB U OTPaHUYEHUM

VYK-2.3 Ananuzupyer miaH-rpaduk peaqu3aii IPOeKTa B IEJIOM U BBIOUPAET ONTHUMATbHBIN
CHOCO0 pelIeHus MOCTaBICHHbIX 3a/1au
3nams:
VK-2.3/352 00 OCHOBHBIX TMOAXOJaX MW METOAAaX TMOJydeHus, oOpaboTKH U
UCIIOJIb30BaHMs MHPOPMALIUU IS LIeTeH OLIEHKH U 00bEKTOB HEJIBUKUMOCTH
Ymemu:
VK-2.3/YM2 mnpuMEHSATh pa3IMYHble METONIbl OLEHKH M YINPaBICHHS CTOMMOCTBIO
HE/IBJKMMOCTH;  HAxXOJUTh  ONTHUMAJbHBIE  PEIIEHUS  IPU  OCYIIECTBICHUU
UH/IMBUYaJIbHOM U MacCOBOM OLEHKH OOBEKTOB HEIBUKUMOCTH
Braoemy:
VK-2.3/HB2 HaBbIKaMH MPUHATHUS ONTUMAIBHBIX YIIPaBIEHYECKUX PEIICHUI

VK-2.5 OrneHuBaeT penieHue MNOCTABICHHBIX 3a7ad B 30HE CBOEH OTBETCTBEHHOCTH B
COOTBETCTBMH C 3alUIAHUPOBAHHBIMHU pE3yJbTaTaMu KOHTPOJIS, TPH HEOOXOIUMOCTH
KOPPEKTUPYET CHOCOObI pEIICHHS 3aJa4 ¥ BBIOMPACT ONTHMANbHBIA CIOCO0 perieHus
MMOCTAaBJICHHBIX 33734

3uameo:

VYK-2.5/311 00 uHCTpyMEHTaX ynpaBiIeHUs] 0ObEKTaMH HEIBUKHUMOCTH C IIeJIbI0 BIOOpa
ONITUMAJILHOTO CII0c00a peIIeHus MOCTaBICHHBIX 33/1a4 U MOBBIILIEHHUS UX CTOUMOCTH
Ymemo:

VYK-2.5/Ym1 mpennararb SKOHOMHYECKH OOOCHOBaHHBIC PEKOMEHIAIUU, TIPH
HEOOXOIUMOCTH KOPPEKTHpYys CIOCOOBI pElIeHHs 3aJad B  COOTBETCTBUM C
3aIUIaHUPOBAHEEHBIMU pE3y/IbTaTaMU KOHTPOJIS U BbIOMpask ONTHUMAJIBTHBIN CIIOCO0 JUIs
HOBBIIIEHUS] CTOUMOCTH HEJIBUKHMOCTH

Braoemy:

VK-2.5/HBl  HaBblkaMu TOpUMEHEHHS HWH(POPMALMOHHBIX TEXHOJOTMA U BbIOOpa
ONTUMAJIFHOTO BapuaHTa Uil PELICHHUs 3ajJad OLEHKHM CTOMMOCTH HEIBH)KUMOCTH,
oopMIIeHUSs JOKYMEHTAIUU TPU TPOBECHUN OLIEHKU CTOMMOCTH HEIBHKUMOCTH

2. Iloka3aresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TImanupyemele YpoBeHb Kpurepun onieanBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MPOTPAMMBI




YK-1 Cniocoben
OCYILIECTBIATH TOUCK,
KPUTHYECKUH aHAJIU3
U CUHTE3
uHpOpMaLuH,
MIPUMEHSATD
CHUCTEMHBIN ITOIXO0]T
JUTSL peleHust
MOCTaBJICHHBIX 3a]1a4

I1oBEBIIIIEHHBIN

MUK YK-1.1 Ananusupyer 3a1ady, BeIIENIsAA ee 0a30BbIe
COCTAaBJIAIOIINE

3HaTh:
VYK-1.1/311 0 3aKOHOMEPHOCTSX PA3BUTHSI COBPEMEHHOTO
MaTEeMaTHYECKOI'0 anmapara 1 €ro CBsI3U C
npodecCHOHATLHON AEATEIbHOCTH;

VYK-1.1/382 0 moaxoaax K peleHuio NPaKTHYECKUX 3a1a4
B 00JIACTH MaTeMaTU4eCcKOi JJOTHKH; 00 OCHOBHBIX
MOHATHUAX U TEOPETHUECKUX MOJTOKEHUIX
MaTeMaTU4eCKON JIOTUKH

YMmeTs:
VYK-1.1/¥YM] npuMeHsATh MaTeMaTHYECKUH anmapart JIJis
peleHus MPaKTUYECKUX 3aj1a4 MpodhecCHOHATBHOM
JESTENIBHOCTH

YK-1.1/¥YM2 onpenensite MOAXOIbI U CIOCOOBI JIS
perienus npodeccHoHaNbHBIX 33/1a4 C UCTIONH30BAHUEM
amnmapara MaTeMaTH4eCKOU JJOTUKU

Bnanets:
VK-1.1/HB1 HaBBIKAMH IOJIH30BATHCS OCHOBHBIMH
METOJIaMU Pa3/IeIOB BBICILIEH MaTEMaTHKU;
HABBIKAMU MPUMEHEHHS CTAHIAPTHBIX MAaTeMaTHIECKUX
Mojelieil 1 METOJIOB

VK-1.1/HB2 HaBbIKaMH pelICHUs U aHATU3a Pe3yIbTaTOB
IIPAKTHYECKUX 3aJa4y C UCII0JIb30BaHUEM amrapara
MaTeMaTU4ECKON JIOTUKH

MK YK-1.2 OcymiectBiser mouck nHpopmauu s
penieHus MOCTaBICHHOM 3a1auu 110 Pa3JIMYHBIM THIIAM
3arpocoB

3HaTh:
VK-1.2/311 06 OCHOBHBIX HANPABIECHUSIX PA3BUTHUS
COBPEMEHHON MaTE€MaTHUKH

VK-1.2/3H2 0 3aKOHOMEPHOCTSIX PA3BUTHSI COBPEMEHHOTO
MaTeMaTHYECKOI'0 anrapara u €ro NpuMEHEHUs U1
peleHus MPaKTUYECKUX 3aj1a4 B PO eCCHOHAIBHOM
JESTEIIBHOCTH

YMeTh:
YK-1.2/¥MI cTpouth MaTeMaTu4ecKue MOJEIN
M3y4aeMbIX MPOLIECCOB U SIBJICHUI

YK-1.2/¥YM2 cTpouth MaTeMaTu4ecKue MOJEIn
M3y4aeMbIX MIPOIECCOB U SBICHUH ISl peIICHUS
npohecCHOHANBTHBIX 3a7a4




Biagers:
VK-1.2/HB1 HaBbIKaMH UCHIOIB30BAHUS MIPH PEILICHUH
IIOCTABJIEHHBIX 3aJa4 IIPUEMOB U METOJIOB KPUTUUYECKOTO
aHanM3a, CHHTe3a HH(pOpMAIMK U CUCTEMHOTO MOX0/a
VK-1.2/HB2 HaBbIKaMH IPUMEHEHHUSI CTAHJAPTHBIX
MaTeMaTH4YECKUX MOJIEIEH U METOAOB

MK YK-1.3 Ilpu 06padoTke nHGOPMAIIMH OTIIMYAET
(dakThl OT MHCHH, UHTEPIIPETAIUH, OLICHOK, (hopMupyer
cOoOCTBEHHBIE MHEHUS U CYKJEHUS, ApTYMEHTHPYET CBOU
BBIBOJIBI, B TOM YHCJIE ¢ TPpUMEHEeHneM (prtocodckoro
MOHATUIHOTO arapara

3HaTh:
VK-1.3/3H1 00 0OCHOBHBIX MOAX0JAaX M METOAUKAX IOMCKA,
aHalu3a ¥ CUHTE3a MH(OpMALUU IIPU PEIIeHUN
IIOCTaBJICHHBIX 3a/1a4
YK-1.3/313 o TpeGoBaHuAX A1 MOMCKa UH(OPMALINH,
CBSI3aHHOH C MPO(ECCHOHANBHOM JesITeTbHOCTHIO

YMmeTs:
VYK-1.3/¥YMI BbIOMpaTh METOJMKH U COOTBETCTBYIOIIHE
POTrpaMMHBIE IPOIYKTHI MM UX YaCTHU JJISl pEIICHUS
3a[a4 MoMcKa, aHaJIu3a ¥ CUHTe3a MH(OopMaIy Ipu
peIIeHUH MTOCTABICHHBIX 3a7a4
VYK-1.3/¥YM3 ocyuiecTBasTh cO0p, aHAIN3 U 00pabOTKY
JAHHBIX, HEOOXOAMMBIX JJIS pelIeHus MpodeccnoHaIbHBIX
3a1a4 B 00J1aCTH yIPaBJICHUS IPOCKTAMHU, YMEET
aHaAJM3UPOBATh HAyYHbIE MATEPUAIBI

Bnagers:
VK-1.3/HB1 HaBbIKaMH MOJI30BATHCSI COBPEMEHHBIMU
TEXHOJIOTHSIMUA U MH()OPMAITMOHHBIMH CUCTEMaMH IS
MIOMCKA, aHAJIM3a U CUHTE3a MHPOPMAIUH TP PEIICHUN
MOCTaBJICHHBIX 3a/1a4
VK-1.3/HB3 HaBbikamu cOopa 1 aHaTu3a HHPOPMAIIH
JUISL COCTaBJICHUS! OTYETOB, 0030pOB, CIPABOK, 3aIBOK U
Jp., UCTIOJB3YS] KPUTHUECKHUIA TTOAXO/ K JOCTOBEPHOCTH
UH(OPMAIUH, apTyMEHTHPYS BBIBOJBI B IpoLEcce
NPUHATHS PEILICHUs 3a]1a4i B COOTBETCTBUU C
IIPOU3BOJICTBEHHON CUTyaluen

MK YK-1.4 OcymecTBiser mouck, coop u 00paboTKy
UH(POPMAITUH [T PEIICHHS TOCTABJICHHOM 3a/1auu

3HaTh:
VK-1.4/311 06 OCHOBHBIX HANPABIECHUSIX PA3BUTHS
COBPEMEHHOM MaTeMaTUKH JIsl pEIICHUs TPUKIaIHbIX
3aJa4 B IpoeCCHOHANIbHOM J1eATeNbHOCTH

YMerTsb:
VK-1.4/YM1 npuMeHsITh MaTeMaTUUECKUH anmapar Jist
MOCTPOEHUS] MaTeMaTHYECKUX MOJIeJIel N3yuyaeMbIX
MPOIIECCOB U SIBJICHUI




Bnanets:
VK-1.4/Hs1 HaBbIKAMU UCHOIB30BAHUS OCHOBHBIX
METOJIOB Pa3/eioB BbICHIEH MaTeMaTUKU

BbazoBrrit

MUK YK-1.1 Ananusupyer 3a1ady, BbIIENIAA ee 0a30BbIe
COCTAaBJIAIOIINE

3HaTh:!
VYK-1.1/311 0 3aKOHOMEPHOCTSIX PA3BUTHSI COBPEMEHHOTO
MaTeMaTHYECKOI'0 anmnapara 1 €ro CBsI3U C
npodeCcCHOHATLHON AEATEIbHOCTH;

VYK-1.1/382 0 moaxoaax K peleHuio MPaKTHYECKUX 3a1a4
B 00JIACTH MaTeMaTH4eCcKOi JJOTHKH; 00 OCHOBHBIX
MOHATHUAX U TEOPETHUECKUX MOJTOKEHUIX
MaTeMaTU4ECKOU JIOTUKH

YMmeTs:
VYK-1.1/¥YM] npuMeHsATh MaTeMaTHYECKUH anmapar s
peleHus MPaKTUYECKUX 3aj1a4 MpodhecCHOHATBHOM
JESTEIIBHOCTH

YK-1.1/¥YM2 onpenensite MOAXOIbI U CIIOCOOBI JUIS
perienus npodeccHoHaNbHBIX 33/1a4 C UCTIONh30BAHHEM
amnmapara MaTeMaTH4eCKOU JJOTUKU

MK YK-1.2 OcymiectBisieT mouck nHGpopmauu s
pelieHus MOCTaBIEHHOM 3a]1auH 110 Pa3JIMYHbIM THIIAM
3arpocoB

3HaTh:
VK-1.2/311 06 OCHOBHBIX HANPABIECHUSIX PA3BUTHUS
COBPEMEHHON MaTE€MaTHUKH

VK-1.2/3H2 0 3aKOHOMEPHOCTSIX PA3BUTHSI COBPEMEHHOTO
MaTeMaTHYECKOTI'0 anrapara u €ro NpuMEeHEHUs U1
peleHus! MPaKTUYECKUX 3aj1a4 B PO eCCHOHAIBHOM
JESTENIBHOCTH

YMeTh:
YK-1.2/¥MI cTpouth MaTeMaTu4ecKue MOJEIN
M3y4aeMbIX MPOLIECCOB U SIBJICHUI

YK-1.2/¥YM2 cTpouth MaTeMaTu4ecKue MOJEIn
M3y4aeMbIX MIPOIECCOB U SBICHUHN TSl pEeIICHUS
npohecCHOHANBTHBIX 3a7a4




MUK YK-1.3 IIpu 06paboTke HHPOPMAITUHN OTIHYAET
(dakThl OT MHCHUH, HHTEPIIPETALIUI, OLIEHOK, (JOPMHUPYET
COOCTBEHHBIE MHEHHUS U CYXKICHUS, APTYMEHTUPYET CBOU
BBIBOJIbI, B TOM YHKCJIE ¢ TPUMEHEHUEM (HI0CcOo(CKOTO
MOHATUMHOTO anmapara

3HaTh:
VK-1.3/311 00 OCHOBHBIX ITOAXO0JAX U METOAMKAX ITOUCKA,
aHa/M3a ¥ CHHTe3a MH(OpMAIIUU TIPU PEIICHUU
ITOCTABJIECHHEIX 3a1a4

VK-1.3/313 o TpeGoBaHuUsAX 11 TOMCKa HH(pOpMaIuy,
CBSI3aHHOM C MPO(dEeCCHOHATTLHOMN ACSITEIHHOCTHIO
YMerTsb:
VYK-1.3/YMm1 BeIOUpaTh METOIUKHA U COOTBETCTBYIOIIIHE
IPOrpaMMHBIE MPOAYKTHI UJIU UX YaCTU JJIs PEIICHUs
3aJa4 TIOUCKa, aHAINM3a U CUHTEe3a HH(GOpMaIuH pu
pEIIeHNH TOCTABIIEHHBIX 3a1a4
VYK-1.3/¥YM3 ocymiecTBasaTs cOop, aHaIu3 1 00paboTKy
JAHHBIX, HEOOXOUMBIX JIJISl peIeHHs MPOPECCUOHATBHBIX
3aja4 B 00JIaCTH YNPaBJICHUS TPOCKTaAMH, YMEET
aHAIM3UPOBATh HayYHbIE MaTePHAIIbI

MK YK-1.4 OcymecTBiser nMouck, coop u 00padboTKy
UH(POPMAITUH [T PEIICHHS TOCTABJICHHOM 3a/1auu

3HaTh:
VK-1.4/311 06 OCHOBHBIX HANPABIECHUSIX PA3BUTHUS
COBPEMEHHOM MaTeMaTUKH JIsl pEIICHUs TPUKIaIHbBIX
3aja4 B IpoeCCHOHANIbHOM J1eATeNbHOCTH

YMerTsb:
VK-1.4/YM1 npuMeHsITh MaTeMaTUUECKUH anmapar Jist
MOCTPOEHUSI MaTeMaTHYECKUX MOJIeJIel N3yuyaeMbIX
MPOIIECCOB U SIBJICHUI

[ToporoBbiii

MUK YK-1.1 Ananusupyer 3a1a4y, BeIIENIsAA ee 0a30BbIe
COCTAaBJIAIOIINE

3HaTh:
VK-1.1/311 0 3akOHOMEPHOCTSX PA3BUTHSI COBPEMEHHOTO
MaTEeMaTH4ECKOI'0 anmapara 1 €ro CBsI3U C
npodecCHOHATLHON AEATEIbHOCTH;

VYK-1.1/382 0 moaxoaax K pelmeHuio NPaKTHYECKUX 3a1a4
B 00JIACTH MaTEMAaTUYECKOM JIOTHKH; 00 OCHOBHBIX
MOHSTHUSX U TEOPETUICCKUX TTOTOKESHUIX
MaTeMaTHUYeCKOI JTJOTUKU




MK YK-1.2 OcymectBisier mouck nHGopManuu ass
pEIIeHUs TOCTABICHHOM 3a/1a4H 10 Pa3TUYHBIM THITAM
3arpocoB

3HaTh:
VYK-1.2/311 00 OCHOBHBIX HalpaBICHUSIX PA3BUTHUS
COBPEMEHHOM MaTeMaTUKHU

VK-1.2/362 0 3aKOHOMEPHOCTSIX Pa3BUTHS COBPEMEHHOTO
MaTeMaTHYECKOro arnrapara u €ro IpuMeHeHUs [
pelIeHns MpaKTUUeCKUX 3aa4d B IpodecCuoHalIbHOM
JEeSITeIbHOCTH

MK YK-1.3 Ilpu 06padoTke nHGOPMALIMH OTIIMYAET
(dakThl OT MHCHH, UHTEPIIPETAINH, OLICHOK, (hopMupyer
cOoOCTBEHHBIE MHEHUS U CYKJEHUS, ApTYMEHTHPYET CBOU
BBIBOJIBI, B TOM YHCJIE ¢ TPpUMEHEeHneM (prtocodckoro
MOHATUIHOTO arapara

3HaTh:
VK-1.3/3H1 00 0OCHOBHBIX MOAX0JAaX M METOAUKAX IOHCKA,
aHaJIu3a ¥ CUHTE3a MH(OpMALUY IIPU PEIIeHUN
IIOCTaBJICHHBIX 3a/1a4
YK-1.3/313 o TpeGoBaHuAX A1 MOMCKa UH(OPMALINH,
CBSI3aHHOH C MPO(ECCHOHANBHOM JesITeTbHOCTHIO

MK YK-1.4 OcymiecTBisieT mouck, cOop u 00padoTky
uHGOPMAIUH JIJIS PEIICHHUSI IOCTABICHHOHN 3aa4u

3HaTh:
VYK-1.4/311 00 OCHOBHBIX HalpaBICHUSIX PA3BUTHUS
COBPEMEHHOM MaTeMaTHUKHU JJIsl PEIICHUs TPUKIIaTHBIX
3a1a4 B MPO(heCCHOHATBHOM NeSTeTbHOCTH

VK-2 Cnocoben
OIIpENENATh KPyT
3a7a4 B paMKax
IIOCTABJICHHOM LEJIU U
BBIOMPATH
ONTHMAaJIbHbIE
COCOOBI UX PELICHHUS,
UCXOs U3
JENCTBYIOLINX
IIPaBOBBIX HOPM,
UMEIOLIUXCS PECYPCOB
U OTPaHUYECHUU

I1oBBIIIIEHHBIN

NJK VK-2.2 Onpenensier CBA3U MEX1Y NOCTaBIEHHBIMU
3a/layaMi ¥ 0)KMJIa€Mble PE3YyJIbTaThl X PEIICHUS

3HaTh:
YK-2.2/3H1 0 cOBpeMEHHBIX MMOIXO0/IaX U METOJaX OICHKH
OuM3HECca IPU PEIICHUH TIOCTABIICHHBIX 33134 C yU4eTOM
OXKUJAEMBIX PE3YIBTATOB

YMeTh:
YK-2.2/¥YM1 npuMeHSTh TOAXOABI M METOJIBI OIICHKH
Om3Heca IS JaIbHEHIINX PEeIICHUN U JOCTIKEHUS
OXKUJAEMBIX PE3YIBTATOB

Bnanets:
VYK-2.2/HB1 HaBbIKaMH OIICHKHM BapUaHTOB JJIs BIOOPA
ONTHUMAJBFHBIX PEIICHU B TOM YHCIE NI OU3HEC
KOMMYHHKALUH, UCXOJS U3 JEUCTBYIOIIUX IIPABOBBIX
HOPM, HIMEIOIIUXCS PECYPCOB M OTPaHUYCHUN




MK YK-2.3 Ananusupyert miaH-rpaduk peaau3anuu
IPOEKTAa B LIEJIOM U BBIOMPAET ONTUMANIBHBIN CIIOCO0
peleHus MOCTaBICHHBIX 3a]1a4

3HaTh:
VK-2.3/382 00 OCHOBHBIX ITOAX0IaX U METOLAX
NOJTy4eHuUs, 00pabOTKH U UCTIONIb30BaHUS HHPOPMALIUU
JUIS eIl OLICHKH U 00bEKTOB HEABMKUMOCTH

YMerTsb:
VK-2.3/YM2 npuMeHSTh pa3IudHbIE METO/IbI OIIEHKH 1
yIOpaBJICHUS] CTOMMOCTBIO HEIBUKUMOCTH; HAXOUTh
ONTHUMAaJIbHBIE PEIIEHUS IPU OCYLIECTBICHUN
WHIUBUTyJIPHOW U MacCOBOM OIIEHKH OOBEKTOB
HE/IBIKUMOCTHU

Bnanets:
VK-2.3/HB2 HaBbIKaMH NPUHATHUS ONITUMAIBHBIX
YIIPABJICHUYECKUX PELICHUN

NJK YK-2.5 OuenuBaer penieHre nNoCTaBICHHBIX 3a7a4 B
30HE CBOEW OTBETCTBEHHOCTH B COOTBETCTBUU C
3alJIaHUPOBAHHBIMU PE3yJIbTaTaMU KOHTPOJIS, IPU
HEOOXOMMOCTH KOPPEKTHUPYET CIIOCOOBI pEIIeSHUs 3a/1a4 U
BbIOMpAET ONTUMAJIbHBIN CIIOCO0 pelIeHus: HOCTaBIEHHBIX
3aja4

3HaTh:
VYK-2.5/311 06 uHCTpyMEHTaX yIIpaBiIeHUS 00BEKTaMH
HEJBHUKUMOCTH C IIEJIhI0 BEIOOpA ONTHMAIBHOTO CITOC00a
pelieHus MOCTaBJIEHHBIX 3a/1a4 M TIOBBIIIICHUS UX
CTOMMOCTH

VMeTs:
VK-2.5/YMm1 npennarate 3KOHOMUYECKH 0OOCHOBaHHBIC
PEKOMEHIAIHH, IPU HEOOXOMUMOCTH KOPPEKTHPYSI
CIOCOOBI PeIIeHHs 3a71a4 B COOTBETCTBUU C
3aITAaHUPOBAHEEHBIMH PE3YJIbTaTaMU KOHTPOJIS U
BBIOMPAsi ONITUMAJIBTHBIA CTIOCO0 JIJIsI TTOBBIIIICHUS
CTOMMOCTH HEIBMIKUMOCTH

Bnanets:
VK-2.5/HB]1 HaBbIKaMu MpuMEHEHUs HHPOPMAITMOHHBIX
TEXHOJIOTHIA U BBIOOPA ONITUMAIILHOTO BapuaHTa ISt
pelIeHus 3a/1a4 OLEHKH CTOMMOCTH HE/IBIYKUMOCTH,
oopMIICHHST JOKyMEHTAIIMH TIPU TIPOBEICHUH OIICHKU
CTOMMOCTH HEIBMKUMOCTH




bazosniit

NJK VK-2.2 Onpenensier CBA3U MEXY NOCTAaBIEHHBIMU
3a/layaMi ¥ 0)KMJIa€Mble PE3YJIbTaThl X PEIICHUS

3HaThb:
YK-2.2/3H1 0 cOBpeMEHHBIX MMOIX0/IaX U METOJaX OIEHKH
Ou3HECca IPU PEIICHUH TIOCTABIICHHBIX 33134 C y4eTOM
OXKUJAEMBIX PE3YIBTATOB

YMeTh:
YK-2.2/¥YM1 npuMeHSITh TOAXOABI M METOJIBI OIICHKH
Ou3Heca Ui JaTbHEHIINX PEIIeHU U JOCTHKEHUS
OXKUJAEMBIX PE3YIBTATOB

MK YK-2.3 Ananusupyer miad-rpaduk peann3arin
MPOEKTA B I1E€JIOM U BEIOMPAET ONTUMAJIBHBIN CTIOCO0
pelIeHus MOCTaBICHHBIX 3a1a4

3HaThb:
VYK-2.3/382 00 OCHOBHBIX OAXOMAX U METOIAX
MOJTy4eHHs, 00pabOTKH U UCTIONBH30BaHUs HH(pOpMAIUn
IUIA 1eJeH OLIEHKH U 00bEKTOB HEIBUIKMMOCTH

YMeTh:
YK-2.3/YM2 npuMeHsITh pa3IudHbIe METOIBI OLIEHKH U
YIPaBIEHUS CTOMMOCTBIO HEIBUKIUMOCTH; HAXOUTh
ONTUMAJILHBIC PEIICHUS TIPU OCYIIECTBICHUN
WHINBUIYAIBHON I MacCOBOW OIICHKH 0OBEKTOB
HEIBIKIMOCTH

NJK YK-2.5 OuenuBaer penieHre nNoCTaBICHHBIX 3a7a4 B
30HE CBOEW OTBETCTBEHHOCTH B COOTBETCTBUU C
3alJIaHUPOBAHHBIMU PE3yJIbTaTaMU KOHTPOJIS, IPU
HEO0OXOTMMOCTH KOPPEKTHUPYET CIIOCOOBI pEIICHUS 3a/1a4 U
BbIOMpAET ONTUMAJIbHBIN CIIOCO0 pelIeHus: HOCTaBIEHHBIX
3aja4

3HaTh:
VYK-2.5/311 06 uHCTpyMEHTaX yIIpaBiIeHUS 00bEKTaMH
HEJBHKUMOCTH C IIEJIbI0 BEIOOpA OMTHUMAIBHOTO CITOC00a
pelieHus MOCTaBIEHHBIX 3a/1a4 M TIOBBIIIICHUS UX
CTOMMOCTH

VMeTs:
VK-2.5/YMm1 npennarate 3KOHOMUYECKH 0OOCHOBaHHBIC
PEKOMEHIAIHH, IPU HEOOXOTUMOCTH KOPPEKTHPYSI
CIOCOOBI pelIeHHs 3a71a4 B COOTBETCTBUU C
3aITAaHUPOBAHEEHBIMH PE3YJIbTaTaMU KOHTPOJIS U
BBIOMPAsi ONITUMAJIBTHBIA CTIOCO0 JIJIs TTOBBIIIICHUS
CTOMMOCTH HEABMKUMOCTH

[ToporoBbiii

NJK VK-2.2 OnpenensieT CBA3U MEXy NOCTAaBIEHHBIMU
3a/layaMi ¥ 0)KMJIa€Mble PE3YJIbTaThl X PEIICHUS

3HaThb:
YK-2.2/3H1 0 cOBpeMEHHBIX MMOIX0/IaX U METOJaX OIEHKH
Om3HEeca IPU PEIICHUH TIOCTABIICHHBIX 33134 C yU4EeTOM
OXKUJAEMBIX PE3YIBTATOB




MK YK-2.3 Ananusupyert miaH-rpaduk peaau3anuu
IPOEKTAa B LIEJIOM U BBIOMPAET ONTUMANIBHBIN CIIOCO0
peleHus MOCTaBICHHBIX 3a]1a4

3HaTh:
VK-2.3/382 00 OCHOBHBIX ITOAX0IaX U METOLAX
NOJTy4eHuUs, 00pabOTKH U UCTIONIb30BaHUS HHPOPMALIUU
JUIS eIl OLICHKH U 00bEKTOB HEABMKUMOCTH

NJK YK-2.5 OuenuBaer peuieHre nNoCTaBICHHBIX 3a7a4 B
30HE CBOEW OTBETCTBEHHOCTH B COOTBETCTBUU C
3alJIaHUPOBAHHBIMU PE3yJIbTaTaMU KOHTPOJIS, IPU
HEOOXOTMMOCTH KOPPEKTHUPYET CIIOCOOBI pEIISHUS 3a/1a4 U
BbIOMpAET ONTUMAJIbHBIHN CIIOCO0 pelIeHusl HOCTaBIEHHBIX
3aja4

3HaTh:
VYK-2.5/311 06 uHCTpyMEHTaX yIpaBiIeHUs 00bEKTaMH
HEJBHKUMOCTH C IIEJIbI0 BEIOOpA ONTHMAIBHOTO CITOC00a
pelieHus MOCTaBIEHHBIX 3a/1a4 M MIOBBIIIIEHUS UX
CTOMMOCTH

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupopanasix NIK/3VB)

OTiIu4=HO

VK-1.1 Ananusupyer 3a1aqy, BbIIEIsAS €€ 0a30BbIe COCTABIISIONINE
VYK-1.1/311 0 3aKOHOMEPHOCTSX pPa3BUTHS COBPEMEHHOTO MaTeMaTUYECKOTO
anmapara 1 ero CBsizu ¢ IpodeCcCHOHAIBHOMN 1eATeNbHOCTH;

VYK-1.1/382 0 moaxonax K pemIeHUIO MPAKTUICCKHUX 3a/1a4 B 00JIacTH
MaTeMaTHYeCKOU JIOTUKH; 00 OCHOBHBIX MOHATHAX U TEOPETUUCCKHUX MOJIOKECHHIX
MaTeMaTHIeCKOM JTOTUKH

VYK-1.1/¥YM] npuMeHsITh MaTeMaTUUECKUH anmapar sl penieHus MTPaKTHIeCKUX
3a7a4 IpoeCcCHOHANIBHOM 1eATeNbHOCTH

VK-1.1/YM2 onpeaensts MOAXOIBI U CIIOCOOBI JTs penieHus MPo¢heCCUOHATBHBIX
3aJ1a4 ¢ UCTIOIh30BAaHUEM arapara MaTeMaTHIeCKOM JIOTHKU

VK-1.1/HB1 HaBBIKaMH# MMOJTH30BATHCSI OCHOBHBIMH METOJAMH Pa3/ICJIOB BBICIICH
MAaTEeMaTHKH;

HaBBIKAMH MPUMEHEHHS CTaHAAPTHBIX MaTeMaTHYCCKUX MOJIETIEH U METOJIOB

VK-1.1/HB2 HaBbIKaMH peNICHUS U aHAIN3a PE3yIbTaTOB MTPAKTUYECKUX 33134 C
UCIIOJIb30BaHUEM allllapara MaTeMaTH4eCKOl JIOTUKH




VYK-1.2 OcymiecTBasieT mouck nHGOPMALIUK JUIsl pEILICHHsI TOCTaBICHHON
3a/1a4uy 10 Pa3IMYHbIM THUIIaM 3alIPOCOB
VYK-1.2/311 00 OCHOBHBIX HaNpaBlICHUSIX PAa3BUTUSI COBPEMEHHOW MaTeMaTuKu

VYK-1.2/3H2 0 3aKOHOMEPHOCTSX PA3BUTHUSI COBPEMEHHOTO MaTeMaTu4eckoro
anmapara 1 €ro IpUMEHEHUs JJIs PEeLIeHUs IPAKTUYECKUX 3a/1a4 B
npodeccCHOHATEHON AEATEIbHOCTH

VYK-1.2/¥YMI cTpouTh MaTeMaTUYeCKUE MOJIENIN U3y4aeMbIX MPOLIECCOB U SBICHUI

VYK-1.2/YM2 cTpouTh MaTeMaTUYECKUE MOJIENIN U3y4aeMbIX MPOILIECCOB U SBICHUI
JUISL petIeHns: IpoQeCCHOHAIBTHBIX 33134

VK-1.2/HB1 HaBbIKaMH UCHIOIB30BAHUS NP PEILICHUH MTOCTABICHHBIX 33134
IPUEMOB U METOJIOB KPUTHUYECKOTO aHAIN3a, CHHTE3a HH(POPMALIUU U CHCTEMHOTO
noaxozaa

VYK-1.2/HB2 HaBbIKaMH NPUMEHEHUS CTAHJAPTHBIX MAaTEMaTUYECKUX MOZEICH 1
METOJI0B

VK-2.2 OnpenensieT cBA3M MEX1y OCTAaBICHHBIMU 33Jja4aMU U
OXKUIAEMBIE Pe3yJbTaThl UX PEIICHHUS
VK-2.2/311 0 coBpeMeHHBIX OAX0/IaX U METOJaX OLIEHKU OM3Heca Mpu pelIeHuU
MOCTABJICHHBIX 33]1a4 C YYETOM OXKHJIAEMBIX PE3yJIbTaToOB
YK-2.2/¥YM1 npumMeHsTh MOAXOABI M METOJIBI OIICHKH OM3HECa s alTbHEHIIIIX
pEIICHNH U TOCTHUKECHUS O’KUACMBIX PE3yabTaTOB
VK-2.2/HB1 HaBbIKaMH OILICHKH BapUAHTOB JJIsl BBIOOpA ONTUMANBHBIX PEIICHUI
B TOM YHCIIE 17151 OM3HEC KOMMYHUKAIIUN, UCXOMSI U3 IEHCTBYIOMIUX MTPABOBBIX
HOPM, HIMEIOIIUXCS PECYPCOB M OTPaHUYCHUN

VYK-1.3 Ilpu 06pabdoTke nHbOpManmu oTIndaeT GakThl OT MHCHHH,
MHTEpIIpeTalnii, OLIEHOK, GOPMUPYET COOCTBEHHbIE MHEHHUS U CYXKICHUS,
apryMEHTHPYET CBOU BBIBOZbI, B TOM UHCJIE C TPUMEHEHHEM (riI0co(hCKoro
MOHATUITHOTO arrapara
VYK-1.3/3H1 00 OCHOBHBIX MOAX0JaX M METOAUKAX IOMCKA, aHAIM3a U CHHTE3a
uHGOpMaIUH PU PELICHUH MTOCTABICHHbBIX 3a/1a4
VYK-1.3/383 0 TpeGoBaHuUAX AJIs MOMCKAa HH(POPMAITUH, CBI3aHHOM C
npodeccuoHaNIbHOM 1eATEIbHOCTbIO
VYK-1.3/YMmI1 BeIOUpaTh METOAUKHA U COOTBETCTBYIOIIHME MPOTPAMMHBIC TTPOIYKTHI
WJIM UX YaCTH JUJISl pelIeHUs 3a/1a4 MTOKCKa, aHajlu3a U CUHTEe3a WH(OopMaluu npu
pEIIeHNH TOCTABIIEHHBIX 3a1a4
VYK-1.3/¥YM3 ocymiecTBasTh cOop, aHaIM3 U 00pabOTKy JaHHBIX, HEOOXOIUMBIX
JUIsL pelieHus mpodeccuoHaNbHbBIX 3a/1a4 B 001aCTH yIpaBIeHUsI IPOEKTaMH,
yMeeT aHaJIN3UPOBaTh HAyYHbIE MaTepUaIbl
VK-1.3/HB1 HaBBIKaM# MOJTH30BATHCSI COBPEMEHHBIMHU TEXHOJIOTHSIMU U
MH(GOPMAITMOHHBIMHU CHCTEMaMHU JJIsl IOUCKA, aHAIKM3a U CUHTEe3a HH(GOpMauu
IIPU PEIIeHUH TTOCTABIEHHBIX 3a/1a4
VYK-1.3/HB3 HaBbikamu cOopa 1 aHamn3a HHGOPMAIIUU JTsI COCTABICHUS OTYETOB,
0030pOB, CIIPABOK, 3asIBOK U Jp., UCTIONb3Ysl KPUTHUECKHI MOAX0 K
JIOCTOBEPHOCTU MH(POPMAIINH, apTYMEHTUPYS BBIBOABI B MPOILECCE MPUHATHUS
pelIeHns 3a/1aul B COOTBETCTBUU C MPOU3BOIACTBEHHOMN CUTYyaIlel




VK-2.3 Ananusupyer rian-rpaguk peaan3ann MpoeKTa B IeIOM U
BBIOMpPAET ONTUMAJBbHBIN CIIOCOO PelIeHHs MOCTABICHHBIX 33134
VYK-2.3/3H2 00 OCHOBHBIX OAXO/AX U METOJaX MOJTY4YEHHUs, 00pabOTKH U
UCTIOJIb30BaHMsI HH(POPMALIUY JITS LIeJIel OLIEHKU M 00BEKTOB HEJIBMXKUMOCTH
VYK-2.3/YM2 npuMeHsATh pa3iInyHble METO/Ibl OLIEHKU M YIIPABICHUS] CTOUMOCTBIO
HE/IB)KUMOCTH; HAXOAUTh ONTUMAJIbHBIE PELICHNUS IIPU OCYILLECTBICHUH
MH/IMBUYaJIbHOM U MacCOBOM OLEHKH OOBEKTOB HEIBUKUMOCTH
VK-2.3/HB2 HaBbIKaMH MPUHATHUS ONTUMAIBHBIX YIIPaBIEHYECKUX PEIICHUI
VYK-1.4 OcymiecTBisieT mouck, coop u 06padboTKy HHPpOpMAIIH 115
pelIeHNs TOCTaBIEHHOH 3a1a41
VK-1.4/311 00 OCHOBHBIX HaNpaBJICHUSIX PAa3BUTUSI COBPEMEHHOW MaTeMaTuKu
JUISL PEeLIeHUs PUKJIAIHBIX 3a/1a4 B TPO(EeCCHOHATBLHON 1eATEIbHOCTH
VK-1.4/YM] npuMeHsATh MaTeMaTHUECKUN anmapar JUIst MIOCTPOCHHUS
MaTeMaTHYECKUX MOJIENEH N3y4aeMbIX ITPOLIECCOB U SIBICHUN

YK-1.4/HB1 HaBbIKaM# UCIIOIL30BaHUSI OCHOBHBIX METOJIOB Pa3/eiiOB BICIICH
MaTeMaTUKU

VK-2.5 O1ieHuBaeT pelieHre NOCTaBICHHBIX 33/1a4 B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBUH C 3aIUIAHUPOBAHHBIMH PE3yabTaTaMu KOHTPOJIS,
IpU HEOOXOTUMOCTH KOPPEKTUPYET CIIOCOOBI PEIICHHMS 3a71a4 U BEIOMpaeT
ONTHUMAJIbHBINA CIIOCOO pelIeH sl TOCTaBICHHBIX 3a/1a4
VYK-2.5/311 06 uHCTpyMEHTaX yIpaBieHUsI 00bEKTaMH HEIBHIKUMOCTH C IIEITBIO
BbIOOPA ONTUMAIILHOTO CIIOCO0A PeUIeHHsI MOCTABICHHBIX 3a/1a4 U TOBBIIIEHUS UX
CTOUMOCTH
VK-2.5/YMm1 npeqnarate 3KOHOMHUYECKH 00OOCHOBaHHBIC PEKOMEH/IAIINH, TTPH
HEOOXOAMMOCTH KOPPEKTUPYS CIIOCOOBI PeIIeHus 3a]]a4 B COOTBETCTBHUH C
3aIllJIaHUPOBAHECHBIMU pe3yJbTaTaMy KOHTPOJIS U BHIOMpast ONTUMAaJIBTHBIIN
croco0 /17151 TOBBIIEHUS CTOUMOCTH HEIBUKUMOCTH
VYK-2.5/HB1 HaBbIKaMu MpuMEHEHUs HHPOPMAITMOHHBIX TEXHOJIOTHH U BIOOpa
ONTHUMAJILHOTO BapHaHTa /Ui PEIleHHUs 3a]1a4 OLIEHKH CTOMMOCTHU HEIBUKUMOCTH,
oQopMmIIeHUsI JOKYMEHTAIMH [P MPOBEICHUU OLIEHKH CTOUMOCTH HEJIBUKUMOCTH

Xopo1o

VK-1.1 Ananusupyer 3a1auy, BbIIeNsis ee 6a30BbIe COCTABISIONINE
YK-1.1/311 0 3aKOHOMEPHOCTSAX PA3BUTHUS COBPEMEHHOTO MaTeMaTu4eckoro
arrmapara 1 e€ro cB3H ¢ IpopecCHOHATBLHON AeATEIIbHOCTH;

VK-1.1/3H2 0 moaxoaax K pemeHuIo MpakTHUECKUX 3a/1a4 B 00JIacTu
MaTeMaTU4eCcKOM JOrHKH; 00 OCHOBHBIX MOHATUSAX U TEOPETUUECKHX ITOJIOKEHUAX
MaTeMaTU4ECKON JIOTUKH

VYK-1.1/¥YM] npuMeHsATh MaTeMaTHUECKUH anmapaT Ui peleHus TPaKTHIeCKIX
3a1a4 npodeccnoHaIbHOM e TeNbHOCTH

VYK-1.1/¥YM2 onpenensiTb MOAXOABI U CIOCOOBI I pelIeHNs PO eCCHOHATBHBIX
3aJa4 ¢ UCTOJIb30BAaHUEM arlapara MaTeMaTHUeCKON JIOTUKU




VYK-1.2 OcymiecTBasieT mouck nHGOPMALIUK JUIsl pEILICHHsI TOCTaBICHHON
3a/1a4uy 10 Pa3IMYHbIM THUIIaM 3alIPOCOB
VYK-1.2/311 00 OCHOBHBIX HaNpaBlICHUSIX PAa3BUTUSI COBPEMEHHOW MaTeMaTuKu

VYK-1.2/3H2 0 3aKOHOMEPHOCTSX PA3BUTHUSI COBPEMEHHOTO MaTeMaTu4eckoro
anmapara 1 €ro IpUMEHEHUs JJIs PEeLIeHUs IPAKTUYECKUX 3a/1a4 B
npodeccCHOHATEHON AEATEIbHOCTH

VYK-1.2/¥YMI cTpouTh MaTeMaTUYeCKUE MOJIENIN U3y4aeMbIX MPOLIECCOB U SBICHUI

VYK-1.2/YM2 cTpouTh MaTeMaTUYECKUE MOJIENIN U3y4aeMbIX MPOILIECCOB U SBICHUI
JUISL petIeHns: IpoQeCCHOHAIBTHBIX 33134

VK-2.2 OnpenenseT CBA3M MEK/ly TOCTABICHHBIMU 3aJa4aMH U
OKHJIa€MBbIE PE3yIbTaThl HX PEIICHUS
VYK-2.2/311 0 COBpeMEeHHBIX MOAXO0/IaX M METOAAaX OIEHKH OM3HECa MPH PelIeHUN
MOCTABJICHHBIX 33/1a4 C YYETOM OKUJIAEMBIX PE3YJIbTATOB
VK-2.2/YM] npuMeHsITh IOXOIBI M METOABI OIICHKH OM3HECa IS TadbHEHUITHX
pelieHui U JOCTHKEHUS 0)KHIaeMbIX PE3yIbTaToOB

VYK-1.3 [Ipu o6paboTtke nHpopMaru oindaer pakTsl OT MHEHUH,
WHTEPIIPETAIHA, OIICHOK, ()OPMUPYET COOCTBEHHBIC MHEHUS U CYXKICHUS,
apryMEHTUPYET CBOU BBIBOJBI, B TOM YHCJIE ¢ TPUMEHEHUEM (HrI0co(CKOro
MOHATUMHOTO anmapara
VK-1.3/3u1 00 OCHOBHBIX IIOAXO0JAaX U METOAMKAX IIOMCKA, aHAIM3a U CHHTE3a
uHGOPMAIUH PU PEIICHUH MTOCTABICHHBIX 3a/1a4
VYK-1.3/313 o TpeGoBaHuUAX AJIs MOMCKa UH(OPMALINH, CBI3aHHOM €
npodhecCHOHANTBHON NeATeIbHOCTHIO
VYK-1.3/¥YMI BbIOMpaTh METOJUKH U COOTBETCTBYIOIINE IPOTPAMMHBIE TTPOLYKThI
WIM WX YaCTH JIJIS PEIICHHS 3a/1a4 MTOVMCKA, aHaIN3a U CHHTEe3a WH(OpMaIlUU Tpu
pEIIeHUN TTOCTABIICHHBIX 337124
VYK-1.3/¥YM3 ocyuiecTBasTh cO0p, aHAIN3 U 00paObOTKY JaHHBIX, HEOOXOAUMBIX
JUTSL pelIeHUs TPo(heCCHOHANBHBIX 33/1a4 B 001aCTH yIPaBJICHHSI IPOCKTaMH,
yMeeT aHAJIN3UPOBaTh HAYYHBIC MaTCPUATTBI

VK-2.3 Ananuzupyer miaH-rpaduk peain3auy IpoeKTa B IEJI0OM U
BbIOMpAET ONTHUMAJIbHBIN c110CO0 peleHus TOCTaBIEHHBIX 3a1a4
VYK-2.3/362 06 0OCHOBHBIX MOAXOJaX ¥ METOAAX MOIyYeHHS, 00paObOTKH U
UCIIOJIb30BaHMs MHPOPMALIUU IS LIeTeH OLIEHKH U 00bEKTOB HEJIBUKUMOCTH
VYK-2.3/YM2 npuMeHSTh pa3IudHbIE METO/IbI OIIEHKH M YIIPABJICHUS CTOMMOCTHIO
HE/IBI)KUMOCTH; HAXOAUTh ONTHUMAJIbHBIE PEIICHUS ITPHU OCYIECTBICHUH
WHAMBHUIYaJIbHON 1 MacCOBOW OLICHKH OOBEKTOB HEJIBUKUMOCTH

VYK-1.4 OcymiecTBisieT MOUCK, cOop u 00paboTKy HH(pOpMAIUHU AJIs
pelIeHNs TOCTaBICHHOM 3a1a4u
VK-1.4/311 06 OCHOBHBIX HANMPaBICHUAX PA3BUTHsI COBPEMEHHONW MaTeMaTHKU
JUISL pEIIeHUs TPUKIIAIHBIX 3a7a4 B MPOPECCUOHATILHOM NESTEIbHOCTH
VK-1.4/YM1 npuMeHsITh MaTeMaTUUECKUH anmapar sl TOCTPOSHUS
MaTeMaTHYeCKUX MOJIEeH N3y4aeMbIX MPOLIECCOB U SIBICHUN




VYK-2.5 OneHuBaet pelieHne noCTaBIEHHBIX 3a7a4d B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBHH C 3aINIAHMPOBAHHBIMU PE3yJbTaTaMU KOHTPOJIS,
pu HeOOXOTUMOCTH KOPPEKTHUPYET CIIOCOOBI PEIICHUs 3a7a4 ¥ BBIOMpaeT
ONITUMAJIBHBIN CIOCO0 PEIICHUs TTOCTABICHHBIX 3a/1a4
VYK-2.5/311 00 HHCTpyMEHTaX yHpaBieHUsI OObEKTaMH HEABUKUMOCTH C LEIBIO
BbIOOpa ONTHMAJIBHOTO CIIOCO0A PELICHNs MOCTABICHHBIX 33/1a4 U TMOBBILICHUS UX
CTOMMOCTH
YK-2.5/¥YMI npennarath 3KOHOMHUYECKH OOOCHOBAaHHBIC PEKOMEHAAINH, TIPH
HEOOXOIMMOCTH KOPPEKTHPYS CIIOCOOBI PELICHHUS 3aa4 B COOTBETCTBUH C
3alUTAHUPOBAHEECHBIMU PE3yJabTaTaMU KOHTPOJIS U BBIOMPAst ONTUMAJIBTHBIN
CHoco0 AJIs MOBBIICHUS CTOUMOCTH HEJBIKUMOCTH

YnosnerBopute
JIBHO

VK-1.1 Ananusupyer 3a1aqy, BbIIEIsAS €€ 0a30BbIe COCTABIISIONINE
VYK-1.1/311 0 3aKOHOMEPHOCTSX pPa3BUTHS COBPEMEHHOTO MaTeMaTUIECKOTO
anmapara 1 ero CBsizu ¢ IpodeCcCHOHAIBHOMN 1eATeNbHOCTH;

VYK-1.1/382 0 moaxonax K pemIeHUIO MPAKTUICCKHUX 3a/1a4 B 00JIacTH
MaTeMaTHYeCKOU JIOTUKH; 00 OCHOBHBIX MOHATHAX U TEOPETUUCCKHUX MOJIOKCHHIX
MaTeMaTH4IeCKOM JTOTHKH

VYK-1.2 OcymiectBisieT MOUCK HH(POPMAITUH IJIs PEIICHUS TTOCTABICHHOM
3aJ]a4y TI0 Pa3IMYHBIM TUIIAM 3aIIPOCOB
VK-1.2/311 06 0OCHOBHBIX HANPaBICHUAX PA3BUTHsI COBPEMEHHOW MaTeMaTHKU

VYK-1.2/362 0 3aKOHOMEPHOCTSX Pa3BUTHS COBPEMEHHOTO MaTeMaTUIeCKOTO
anmapara 1 ero IpUMEHEHUs JJIsl pelIeHUs MPAaKTUYeCKUX 3a/1a4 B
npodeccuoHaNbHOM 1eATEeIbHOCTH

VK-2.2 OnpenenseT CBA3M MEK/ly TOCTABICHHBIMU 3aJa4aMH U
O)KHJIa€MBbIE PE3yIIbTaThl KX PEIICHUS
VYK-2.2/311 0 COBpeMEeHHBIX MOX0/IaX U METOAaX OIEHKH OM3HECa MPH PelIeHUN
MOCTABJICHHBIX 33/1a4 C YYETOM OKUJIAEMBIX PE3YJIbTATOB

VYK-1.3 Ilpu 06pabdoTke nHpOpManmu oTIndaeT GakThl OT MHCHHH,
MHTEpIIpeTalnii, OLIEHOK, GOPMUPYET COOCTBEHHbIE MHEHHUS U CYXKICHUS,
apryMEHTHUPYET CBOU BBIBOJbI, B TOM UHCJIE C MPUMEHEHHEM (riI0cohCcKoro
MOHATUITHOTO arapara
VYK-1.3/311 00 OCHOBHBIX MOAX0JaX M METOAUKAX IOMCKA, aHAJIM3a U CHHTE3a
uHGOpMaIUH PU PELICHUH MTOCTABICHHbBIX 3a/1a4
VYK-1.3/383 0 TpeGoBaHuUAX AJIs MOMCKAa HH(POPMAITUH, CBI3aHHOM C
npodeccuoHaNbHOM 1eATEIbHOCThIO

VK-2.3 Ananuzupyer miaH-rpaduk peain3aiuy IpoeKTa B IEJI0OM U
BbIOMpAET ONTHUMAJIbHBIN cI10CO0 peleHus MOCTABIEHHBIX 3a7a4
VYK-2.3/362 006 0CHOBHBIX MOAXOJaX ¥ METOAAX MOIyYeHHs, 00paObOTKH U
UCIIOJIb30BaHMs HHPOPMALIUU IS LIeTeH OLIEHKH U 00bEKTOB HEJIBUKUMOCTH

VYK-1.4 OcymiectBisier MoUck, cOop u 00paboTKy nHpOpMaIUu AJIs
pelIeHns TOCTaBICHHOM 3a1a4u
VK-1.4/311 06 OCHOBHBIX HANPaBICHUAX PA3BUTHsI COBPEMEHHONW MaTeMaTHKU
JUISL pEIIeHUs IPUKIIAIHBIX 3a7a4 B MPOPECCUOHATILHON e TEIbHOCTH

VK-2.5 OtieHuBaeT pelieHre MOCTaBICHHBIX 33/1a4 B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBUH C 3aIUIAHUPOBAHHBIMH PE3yabTaTaMU KOHTPOJIS,
IpU HEOOXOTUMOCTH KOPPEKTUPYET CITOCOOBI PEIICHHMS 3a71a4 U BEIOMpaeT
ONTHUMAJIBHBIA CIOCOO pelIeH sl TOCTaBICHHBIX 3a/1a4
VYK-2.5/311 06 uHCTpyMEHTaX yIpaBieHUsI 00bEKTaMH HEIBHIKUMOCTH C IIEITBIO
BbIOOPA ONTUMAIILHOTO CIIOCO0A peUIeHHsI TOCTABICHHBIX 3a/1a4 U TOBBIIIEHUS UX
CTOUMOCTH




Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONPUATHSA MO TUCHUILINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymuii koutpons  |KonTponbHas pabota

TectupoBanue
[TpomexyTounas KonTponbhas pabora
arrecrauus 3a4eT ¢ OLIEHKOM
OK3amMeH
Buj xoHTpONIsA/ Hcnob3yeMble
Ne HaumenoBanue paszena Kontposnpyem OLICHOYHBIE MATEPHAIbI
n/n bie UJIK Texymymii TpoMeKyT.
aTrecTanus
1 |BBeneHue B MaTeMaTU4YeCKUI VYK-1.1 YK-1.2 3auer ¢
aHau3 VYK-1.3 VK-14 OLICHKOM
VK-2.2 VK-2.3 OK3ameH
YK-2.5
2 | Auddepenunansuoe ucuncienne |YK-1.1 YK-1.2 3auer ¢
¢byukuuu onHoii aevicreutensHoi |YK-1.3 YK-1.4 OLICHKOU
MEPEMEHHOMN VK-2.2 VK-2.3 DK3aMeH
YK-2.5
3 |MHTrerpanbHOE HCUHUCIEHUE VYK-1.1 YK-1.2 |KonTponbHas paboTa 3auer ¢
(YyHKLIMY OTHOM NEpeMEHHOMN VK-1.3 VK-1.4 |TectupoBanue OLICHKOM
VK-2.2 VK-2.3 OK3amMeH
YK-2.5
4 |BexropHas anrebpa u VYK-1.1 VK-1.2 3auer ¢
aQHAJIMTUYECKast TCOMETPUs VYK-1.3 VK-14 OLICHKOU
VK-2.2 VK-2.3 OK3amMeH
YK-2.5
5 |DneMeHTHI TMHEHHOM anredps VYK-1.1 YK-1.2 |KonTponbHas paboTa 3auer ¢
VK-1.3 VK-1.4 |TectupoBanue OLICHKOU
VYK-2.2 VK-2.3 OK3amMeH
YK-2.5
6 |duddepenumansuoe ucuncnenue (YK-1.1 YK-1.2 3auer ¢
(byHKIUI HECKOIBKUX VYK-1.3 VK-14 OLIEHKOM
MIEPEMEHHBIX VK-2.2 VK-2.3 DK3aMeH
YK-2.5
7 |KpaTtHble 1 KpUBOJIMHEWHbIE VYK-1.1 YK-1.2 |KonTponbHas paboTa 3auer ¢
UHTErPaJIbl VK-1.3 VK-1.4 |TectupoBanue OLICHKOU
VK-2.2 VK-2.3 OK3ameH
YK-2.5
8 |Psambr VYK-1.1 YK-1.2 3auer ¢
VK-1.3 VK-14 OLIEHKOM
VK-2.2 VK-2.3 OK3ameH
YK-2.5
9 |Auddepenunansusie ypaBHenus |YK-1.1 YK-1.2 |Konrtponbhas pabota 3auer ¢
VK-1.3 VK-1.4 |TectupoBanue OLICHKOU
VK-2.2 VK-2.3 OK3ameH
YK-2.5




S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUU

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHenuem S0 u JJOT».

IIpomedxcymounas ammecmayus: 3avem c oyenkou, 1 cemecmp.
Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 2 cemecmp.
IIpomedicymounas ammecmayus: 3avem c oyenkou, 3 cemecmp.

Ilpomesxcymounas ammecmayus.: IKk3amen, 4 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00HoOi nepemenHoil
Konmponupyemvie U/JK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-2.2 VK-2.3 VK-2.5

Tema 3.6. 'eomempuueckue npuiodcerusi OnpeoeireHHo2o uHmezpaia
®dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Haitnure obmacts onpenencHust GyHKIIUA

x=5 3
yv=lg| ——— |-~x+5
" —10x+24

2. Tloctpoiite rpadukn GyHKIMIMA

y =Pt o], y=faresin2je|-7

3. Ucxonas u3 onpeneneHus npejesna YucioBOi Mocie0BaTeIbHOCTH, JOKAXKHUTE, YTO

R
. 3nt+n+1 3
lim ————==
= 2nt+n+1 2

4. Chopmynmupy#Te ¢ MOMOIIBIO HEPABEHCTB YTBEPKICHUS

lim f(x)=<, lim f(x)=4 u limf(x)=—==>
A0 T——m T

5. BBI‘H/ICHI/ITG Hpel[eHLI, I/ICHOJIB3Y$I OKBUBAJICHTHEIC GCCKOHCqHO MaJIbIC
In ( | W

-~

Aelal Aanbn €



. g 3x . 2 . arctg 5x
llmgi_‘; lim \ e }; lim 28 — .
a) Y 2xaresinx g)*=0 e -1 B)* 7 e
3
. . ; .ox -1
_ i | ~ arcsin2x- {e‘“‘h —1] lim :
rlim———: mlim ce) ™ lnx
0In(1+arctg6x) =0 l—cosx[aa'l+x —l]
) limsinjm'. 1
+C0s2TX inx o e
e)llm ;K)T—hsmﬁfn 3)1111 [l—i—sm xecos3x J
SN tg?27x 1+sinxecos2x

1) lim x(In(x+3)-Inx).

6. Uccnenyiite nanuple (yHKLIMU HA HEMIPEPHIBHOCTD, HAWIUTE TOUYKU pa3pbiBa, yCTAHOBUTE
UX poJ, HaWIUTEe CKAaYKM B TOYKAX pa3pblBa IEPBOTO poia, IOONpEAeTHTe (QYHKIHIO IO

HENPEPBIBHOCTU B TOUYKAX YCTPAHUMOIO pa3pbiBa
a)f[x]=ﬁ 0)f(x)= mcctz *B)f(x)= {hh R

X+2. OpHX 2 2;

ﬂ =0
0 f(x)={ 3 PN

sin|r

o) f(x)= .‘c- er .

2, npHx =0;

7. Haiinure acuMnToTsl rpaduka QyHKIIHHA

f(x) =ln[4 —x’ ]
8. Uccnenyiite QpyHKIHMIO U TOCTPOITE ee rpaduk
v=3(x+ 1]2 —3(x - 1]2
9. Halinute cnenyronye HHTErpaibl
3 (
1. 2—xax += |av;
J{ YAX + 1] j

j (2tg x +3etg x ) dx.

- .
] I[SI——]dﬂ

]

I.‘i.'3 6x% + 1d; _{.‘s _{ 'ln x+3 dv: .[51;102;621:

f o (4- 3x)d
3. .[-3 6% j5x 6x+18 ’[J.q 6x—3x’ I*J'2 11+ 3y’

el‘:a‘r . dv dx . dx
* 'l‘wjlﬁ—eI 'l.ez“rl. '[.\.'\,/,41'+1“2 -1 'l.[x—2]«f2x+x2.
5. j[j.'s:—.'a:J ]cc:s 2xdx; J.‘cl In*(x+1)dx: J‘xzfi\:; j-[eh +4]sin3xd‘c;

e‘.‘f
j arcsin(3x +1)dkx.

10. Beruucaure miomaab GUrypbl, OrpaHHYeHHON JTeMHUCKaToi bepHymm

p£=3./cosle

®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. BeiOepeTe BEepHBI OTBET




x=0S5In5x -
)1
2)%
3)%
40

2. BeibepeTe BepHBIA OTBET
3HaveHHe IPOU3BOAHOMH QyHKIHK Yy = X Sin X B To4Ke X = %paBHO...
T
D3
21
3)0
4)0,5

3. BeiOepeTe BepHBIil OTBET

3HaueHHe HHTErpana _[02(23: + 1) dx paBHoO ...
Do
2) 2
3)4
4)6

4. BeiGepeTe BEpHBIA OTBET
HaiiguTe Touky MakcuMyma GyHKIHE ¥ = —x2 + 3x — 1.

N1

2)1,5

3)1,75

4)2

5. BriGepeTe BepHBIN OTBET

3navenue xlirilz% PaBHo ...
1)-0,25
2) 0,25
3)0
4)0,5

6. BeiOepeTe BepHBIil OTBET

3HaueHHe MHTErpana fol(x + 1)3 dx paBHO ...
3
2)3,5
3)3,75
4)4

Pazoen 5. dnemenmul nuneitnoii anceopol
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-2.2 VK-2.3 VK-2.5

Tema 5.2. Cucmembl TUHEUHBIX YPAGHEHUU
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. BoIMOIHUTE MYHKTHI a)-1)
Ilyere A=(3.4.-1), B=(2.4.2), C=(56.0), D=(11.-3.-12) B

HEKOTOPOM MPABOM OPTOHOPMHPOBaHHOM penepe (O, €. €,. &, ).



B e iy o e et O iy I T E I R

2

a) HalinuTe KoOpAHHATH BEKTOPOB E__ BTE‘, IE‘, TD, }_?D", Ef}, HX

MOIY/IH H HAalIPaBIAKOINHE KOCHHYCBIL.

0) Halinure KOOPIHHATH BEKTOPOB AB-2BC+4DA4 n TAB—AC+3DA.

B) Haiinute yron Mexay BeKTopaMu AB u AC.

r) Hafigute npoekuunio BeKTOpa AD ma BEKTOP AB .

1) Hafinure koopaHHAaTEl ToukH M , Zemdmeil oTpesok [AB] B OTHOLICHHH

2:1.

e) Joka:kHTe HEKOIMHeapHOCTh BekTopoB AB., AC H BBIMHCIHIB

MIOMIATE TPEYTONBHHKA ABC .

¢) BeluHCcAMTE JIHHY BBICOTHI TPEYIOABHHKA ABC, ONYIICHHYI H3

BEPIIHHEL A .

) JJORa:KHTe HEKOMILUIAHADHOCTE BEeKTOpoB AB, AC, AD H BEIYHCIHTE

00bem mEpaMHIEL ABCD .

3) Berumennte mniommamp ceueHHA, MPOXOJAIIEro wWepes pebpo [BC‘] H

BEPIIHHEL 4 H D mHpaMHIOEL ABCD .

u) BBIMHC/IHTE JUTHHY BEICOTBI IHPaMHIBI AR CD . OMyIIEHHYIO H3 BEPIIHHEL

D.

2. Haiigute xoopaunartsl X0, y0 nentpa u paauyc R okpyxHOCTH
x? +y?—10x + 4y +20 =0

3. Berauciaure A*B, ecnu

a1 . 5
a).&ztoiq),B— 21:0)4a=|1|,B=(123):B)4=(12
2 23 31 211 31 1
r)d=|1 -10|, B=|21 I[)AZ(EOl), B=121 e)d=| 2
-1 21 10 1 O_ -3
! 102 -1 21 3 -1
0053} | 2042 | 4-2-62|
Bl EF 4= 102 | “l21 3 af
. 306 -3 6 3 9 -3
Z 00 @y Gy - 4y, 40 -
a=| 02 0 gm0
0 0-- N a, Gp -, 00 -
f”l 0 ---0 .
| 0 4o 0, _[cosa sina _|cosf sinf
B= "H}A_(—Sina COSQ")’ _(—si_nﬁcosﬁ'
00 "'J”Ji'
4. Halimute paHr MaTpuIibl
: 231 -1
- 207
SEEHLE R L
- 2214 rie
14-75

5. Beruucaure onpeaenurenu



-3 -5 4 7 1 2 3 4
S 61 1| J4a31 o

a2 a1t p12:ml? 8 383436

215 3 2341|5679

P=3 1RO g 7 25 31235542

6. Pemute cucteMsl

8'.‘:1 T 6x, + ',S,ta 2%, - 21, N — 2+ x5 + x5 — x5 =0,
31_1 ,3, 2 * “X3 + 5 =10, 2x + x Yy — x5 + x =0,
a); 4"‘_’1 i 31%3 tox = 8. - v, +7x, — 5x; — 5x, + 5%, = 0,
3y + 5x, + 1y + x, =15, 3% — % — 25+ X — X% =0
Tx + 4x, + 5x + 2x, = 18 7 2 T ’

12x + 14xy — 15x; + 23x, + 27x;, =5
16x + 18xy — 22x; + 29x; + 37x5 = 8,
18x, _011 - 2lx; +32x, + 41x; =9,
10'c1 + 1"t - 16x;, + 20x, + "3t =4

0)-

X — 2x, + 3x; — 4x, + 2x; = -2,

5 +2x, — x5 - x; = 3
B)ix, — x, + 2x; — 3x, = 10,
x - x5+ ox - 2x =5,

2y +3x, — x5 + xy +4x = 1.

®dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHME
Bomnpocski/3ananus:
1. BeiGepete BepHBIil OTBET
Eciu BekTOpHI @ ¥ b 06pasyior yroa B 60°, |a] = 3, |E| = 5, To cKamspHOe
NPOU3BEJICHHE d * b paBHO...
1)7,5
7)1

2
3)7v3
4)5,5

2. BeibepeTe BepHBIA OTBET

EcmlA=G g HB=G

b (7) 2(; )

50 » ot 2

), TO NMpOU3BeCHHE MATpuIl A * B paBHo...

3. BeiOepeTe BepHBIii OTBET

Ecm A = ( ) B = (0 2) To mpomsBenerne Matpan A * BT paswo. ..

O ) 25 3)
(3 o) “(; o)
4. BeibepeTe BEpHBIA OTBET
Ec.rmA=G g uB = (g g),TomanHua C = 2A — B umeer Bun. ..
O 2) 2(; 3)

9o ) 9 2)

(o



Pa3zoen 7. Kpammnovie u Kpugonuneiinvle unmezpanvt
Konmponupyemvie U/JK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-2.2 VK-2.3 VK-2.5

Tema 7.2. Kpusonuneiinvle unmezpanoi
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. HaliguTe 3HaYeHUs 4YAaCTHBIX MPOM3BOMHBIX (YHKIMM Z JO0 BTOPOTO TOPSJIKa
BKJIIOUYATEILHO

1 2
= = - = Dy 4
A {j. 1}, ECIII = = .{2xy +)

2. BpluucnauTe 3HAYCHHWE MPOW3BOMHOW (YHKIIMH C TOYHOCTBHIO JO JABYX 3HAKOB IIOCIE
3aII9TON

z=x", rme x=¢&, y=ht, r,=1
3. Uccnenyiite Ha SkcTpeMyM (YHKITHIO

z =[2x—xJ ][2_1‘—_1‘: ]

4. 3amensis npuparienue QyHKuu guddepeHnnanom, npuoImKeHHO BEIYUCITUTE

1.002-2.003°

5. B naHHOM TOBTOPHOM HHTETpajieé M3MEHHUTE TMOPSAOK HMHTerpupoBanus. M3o0pasute
001aCTh HTHTETPUPOBAHMUS.

1233+

-3 3 ]
[av | slxy)des[dy [ f(xy)dx
-6 0 -3 0

6. Beruucnute miomans Gurypst D, orpaHn4eHHOM TMHUAMEU

‘1'2 —6v+ ¥ =0, ‘1'2 - 1011'+x2 =0, y=x, x=0

7. Haitnure pynkumio F(X, y), eciu
dF = [ SIn Yy — Vsiny + 1 ]dx + [x COS V + COSX — 1 ]d‘l
X y
8. Boruucnure
&+ +zdz

T Afxt + 37

rae L —49acTh KPHBOIL, 3aJaHHOIN MapaMeTpHYecKIMH YPaBHEHIAMI
x=e'cost, y=e'sint, -=¢ (0<t<x).

®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. BeiOepeTe BEepHBIA OTBET

BBIMHCIIATE MOBTOPHBINA HHTETpaT

1 X
dx | (1 +y)dy
]
1) 2/3;
2)1/3;
3)-2/3;
4) 3;

2. BeiOepete BepHBIil OTBET



YacTHas nmpou3BOJHAA NMEPBOro IOPANKa MO x (YHKIHH [BYX MEPEMEHHBIX
z =sinxy paBHa...

1) z! =—xcosxy;
2) z, =xcosxy;
3) z. =—ycosxy;
4) 2 =ycosxy.

3. BeiOepeTe BepHBIil OTBET

2.3
CMenraHHas 4YacTHas TNPOM3BOJHAS BTOPOro MOpsAka QYHKUHH Z =Xy

paBHa...
1) 2z, =6x)y";
2) 2, =6x"y;
3) zy, = ny;

4) z, =6x")".

4. BeiOepeTe BepHBI OTBET
BhIMMCIIHTE OBTOPHEIA HHTErpall

1 Inx
jdxf xe¥dy
0 0

1) 2/3;

2)1/3;

3)—-1/6;

4) 2;

Pazoen 9. /lugpgpepenyuansvnuvie ypaeuenusn
Koumponupyemvie H/IK: VK-1.1 YK-1.2 VK-1.3 YK-1.4 VK-2.2 VK-2.3 VK-2.5

Tema 9.3. Cucmemul nuHetiHblx OUDDepeHyUaIbHbIX YPaAGHeHUl
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocski/3ananus:

1. Uccnenyiite cxoquMOCTb pSIOB

a};n (e‘" —l} D)Etg > B);z f!; r};[alcsmzn_;] © o)

Zn( } e)if[;:‘ *] 9y 1w

n=1 =l =2 (” +2]ln ”

= 1 ,,_1 2n+1 n—] "
;[SJH—S]In (5n+8) Z[_ (n+1)n )Z[ [3n+1] '

=l =1
2. Beiuucnure cymmy psiga
= =l
< (1)

X

n=1

¢ TogHOCTEIO £ = 0,01
e

3. Paznoxwute B psin Teitnopa GpyHKIHIO

f(x)=2¢" +x" —4x, ecmt x, =2

4. Paznoxurte B psag @ypre nepuogundeckyto (¢ neprogaoM 4) GpyHKITHIO

\_J'1+x. opr —2<x=0,



/ lxl:l—l. mpu 0<x <2

5. Pemute nansbele nuddepeHnuanbHbple ypaBHeHUs. B 3amauax, rie ykasaHbl HadajbHbIC
ycioBus, pemute 3aaa4y Komm

a)xy' -y =.1‘tg£; o)xy' —y=(x +‘1']ln[ xry );
x
B)(2x—4v+6)dr+(x+v-3)dv=0.v(0)=0.

6. Haiinute oOmue pemenuns auddepeHunanbHbIX ypaBHEHUH

a) 1"+ =12x%; 6) 1" =3y +2v=(x?+x)e¥; B) Y +9y=2xsinx+xe”

7. C momompl METoJa H30KJIMH NPHOIMKEHHO IOCTPOMTE HECKOJIBKO WHTETPATBHBIX
KpPUBBIX ypaBHEHUS

V¥ =x—y

8. Pemmre mgannble auddepennuanbHble ypaBHeHUs. B 3amauax, rie ykasaHbl HayajlbHbIE
ycioBus, pemuTe 3aaa4y Ko

a) v =xe" +37: 6) 1" =(32+7x+9)e". y(0)=11'(0) =4; B) XV ="

0y =21" D - =n. yD=erv1)=2e

dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUe
Bomnpocwi/3ananus:
1. BeiGepete BepHBIil OTBET
Hcnone3ys HeoOXOAMMBIH NpPH3HAK CXOAMMOCTH, HCCIEAYHTE CXOIUMOCTb
> 2n=3
puaa 323
n(n+1)
1) CxomuTcs.
2) PacxomuTcsa.

3) OnHO3HAYHO CKA3aTh HEJNb35.
4) YCnoBHO CXOMUTCH.

2. BeiOepete BepHBIil OTBET
Hcnone3ya paaMkanbHblit npuszHak Komm, uccneayiite CXOAMMOCTB pAma
i[ 3n T
=\ 2n+1)”

1) Cxomurcs.

2) PacxoguTcs.

3) AGCOMIOTHO CXOTUTCH.

4) YCIOBHO CXOIHTCA.

3. BeiOepeTe BepHBIil OTBET
Haiiti yactHOe pemenue auddepenumransHoro ypasnenus y'' = e*,
yInoBIeTBOpsroniee HadansHeM yeiaoBuam Y’ (0)=2, y(0)=3.
Dy=lnx+3x+1;
Qy=e*+x+2
Ny=Tx+2;
4yy=2-2x

4. BeibepeTe BEpHBIA OTBET

Jns nuddepenunansroro ypasaenns y'' + 9y = 0 cocTaBHTE €ro
XapaKTEePHCTHICCKOE YPABHEHHE.

Dk+9=0;

NkZ+9=0




L) T IF U,
3) k2 + 9k = 0;
4) k—9=0;

7. OueHOYHBbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, 3auem c oyenkoii
Konmponupyemvie U/JK: VK-1.1 VK-1.2 YK-2.2 VK-1.3 VK-2.3 VK-1.4 VK-2.5
Bomnpocei/3ananus:
1. ChopmynupoBats onpeneneHus Wi CBOWCTBA
[ToHsiTHE YKCITOBBIX MHOKECTB. [[€MCTBUS HAl YMCIOBBIMU MHOXKECTBAMHU. UHCIIOBBIE TPOMEKYTKH.
OKpecTHOCTh TOYKH.
2. ChopmynupoBaTh ONPEACIICHHsS] HJIU CBOHWCTBA

UucnoBble TMOCIENOBAaTeTbHOCTH M WX Xapaktepuctuku. Teopema Beiiepmrpacca (6e3
J0Ka3aTeIbCTBA)

3. CchopmynupoBarh onpeeieHus Uil CBOICTBa

[Ipumenenne nuddepennrana Kk MpuOIMKEHHBIM BEIYUCICHHUIM. 3a1aua JTUHeapu3aun (PyHKIHH.
4. ChopmynupoBarh ONpeIeTCHIs I CBOWCTBA

OnpenenéHHbplii UHTETpall KaK MPeAe HHTErPaIbHON CyMMBI
5. YMeTh 10Ka3aTh yTBEPXKICHHS, TEOPEMBI MIIM CBOWCTBA, BEIBECTH (DOPMYIIBI

[lpu3Haku CylIecCTBOBaHMS TMPENENIOB: TeopemMa O Tpeaeie MPOMEXYTOYHOH  (YHKIUU
(ToKa3aTeNnbCTBO); TeOpEeMa O Tpeiesie MOHOTOHHOM (PyHKITH

6. YMeTh T0Ka3aTh yTBEPKICHHSI, TEOPEMBI UJTH CBOMCTBA, BHIBECTH (DOPMYITHI
[Ipoun3BoaHbBIE BBICIIUX MOPSAKOB; TPOU3BOIHBIE BHICHIUX MOPSAJIKOB OT MapaMETPUUECKU 3aJaHHBIX
byHKIHA

7. YMeTh 10Ka3aTh yTBEPXKICHHS, TEOPEMBI MJIM CBOWCTBA, BEIBECTH (DOPMYIIBI
3azaya 0 BEIYKCIIEHUH IUIOIIAIN IUIOCKOM 00JIacTH

8. YMeTh oKa3aTh YTBEPKICHUS, TEOPEMbI MU CBOWCTBA, BBIBECTH (DOPMYJIBI
Juddepennnans BeICIUX MopsaakoB. MuBapuanTHOCTH hopmbl dy

25. BBIYUCIUTH C TOMOIIBIO SKBUBAJCHTHBIX 0.M.

lim arcsin 2x - (¢ —1)

4 N

’ [ |
A1—cosx| 1+.\'+T—1-

[ 2 |

AN

26. Beruuciaure nHTErpal

J'sin xcos* xdx

2 cemecmp, 3auem ¢ OYeHKOU
Konmponupyemvie U/JK: VK-1.1 VK-1.2 YK-2.2 VK-1.3 VK-2.3 VK-1.4 VK-2.5
Bomnpocsei/3ananus:
9. ChopmynupoBats ONpeneeHus Ui CBOWCTBA
Ob1iee ypaBHEeHHE TUNIEPOOIIBI U €€ TEOMETPUUECKUE XapaKTEPUCTUKU
10. ChopmynupoBaTh ONpeaeIeHUs WIH CBOHCTBA
OnHOPOIHBIE CUCTEMBI IMHEHMHBIX YPABHEHUI: OCHOBHBIE OTIPEICIICHUS
11. ChopmynupoBars onpeaencHus Wi CBOMCTBA
Yron Mex 1y IpsIMON U TUIOCKOCTBIO. YCIOBUE MEPNEHAUKYIISIPHOCTH MPSIMON U TIOCKOCTH
12. ChopmynupoBaTh ONpeaeIeHUs UIH CBOHCTBA
Marpuna. Buasl matpun



13. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
BriBog 0611eT0 ypaBHEHUS MPSMOM Ha TIIIOCKOCTH

14. YMmeTh noka3ath yTBEPKICHHS, TEOPEMbI T CBOWCTBA, BBIBECTH (DOPMYIIBI
OO6mwme ypaBHEHHUS MPSMOK B TPOCTpaHCTBE. [lepexon K KaAHOHUYECKUM YPAaBHCHUSIM TIPSIMOM

15. YMeTh n0Ka3arh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
CBoiCTBA CKAJISIPHOTO MTPOU3BEACHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB

16. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

Panr wmarpumpl.  YcioBHE€  COBMECTHOCTH  CHCTEMBl  JIMHEHHBIX — ypaBHEHUH  (Teopema
Kponekepa-Kamnemmm)

27. Haiimure ob1iee pemeHne OqHOPOTHON CUCTEMBI TMHEHHBIX alTreOpandecKuX ypaBHEHUN

6 =9 + 210 —3x, —12x, =0,
98x —12x, +28x, —4x, —16x; =0,
lz_\-l —3x + T3 —x, —4x; =0.

28. CocraBbre ypaBHEHHME IUIOCKOCTH, IMPOXOAAIIEH dYepe3 ABE MapajlulesIbHbIE NpPSMBIE,
3aJJaHHbIC YPAaBHECHUSAMU

3 cemecmp, 3auem c oyeHKoU
Koumponupyemvie H/IK: VK-1.1 VK-1.2 VK-2.2 VK-1.3 VK-2.3 VK-1.4 VK-2.5
Bonpocsl/3ananus:

17. ChopmynupoBath onpeneaeHus Ui CBONCTBA

Omnpenenenne QyHKIMH ABYX MEPEMEHHBIX. | €OMETpUYeCKUid CMBICT 00IacTh OINpeneicHHs U
MHOKECTBA 3HAYEHU N

18. ChopmynrpoBath onpeaeaeHNs WIN CBOUCTBA
[Tonstue muddepenuupyemoctn. Onpenenenne nuddepermnuana GyHKIUN IBYX IIEPEMEHHBIX
19. ChopmynurpoBath onpeaeaeHNs WK CBOUCTBA
HemnpepsiBHOCTB (pyHKIIMH JBYX EpEMEHHBIX
20. ChopmynupoBath OnpeaeeHHs WX CBOMCTBA
Onpenenenre TBOMHOTO HHTErpasia
21. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIbI

3amaya 0 HaMOONBIIEM M HAWMEHBIIEM 3HAYCHUSX (YHKIMH IBYX TMEPEMEHHBIX B 3aMKHYTOM
OTpaHUYCHHOM 00JIacTH

22. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTU (DOPMYITHI
@DOopMyITbI YaCTHBIX MPOU3BOTHBIX CIIOKHBIX (DYHKITHIMA

23. YMeTb 0Ka3aTh yTBEPXKICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
IIpunoxeHuss KpUBOIMHENHOTO HHTErpaia BTOPOro poaa

24. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI
®opmyna ['puna (Teopema ¢ 10Ka3aTeILCTBOM)

29. HaiiTn yacTHbIE MPOM3BOAHBIC MEPBOTO M BTOPOTO MOPSAKAa HESIBHON (PyHKIHH Z(X, V)
3aJaHHON ypaBHEHUEM

IT-x—-Xx -_1'+.1'2 +Z+2-X—y=0 B r1oure (0;1).
30. Beruucnuth JBOMHON MHTETPAI

e avdy.



(D)
BEINIOTHHE 3aMeHY NepeMeHHBx X = 0 COSQE‘»‘, y=p sin @
2= (. ecan comacTs [D] [peacTaBIAeT cODOH KpyT pammyca I ¢

OEHTDOM E HAYATE KOODIHHAT

4 cemecmp, k3amen
Konmponupyemwie U/JK: VK-1.1 VK-1.2 YK-2.2 VK-1.3 VK-2.3 VK-1.4 VK-2.5
Bomnpocki/3ananus:
1. ChopmynupoBats onpeneneHus Wi CBOWCTBA
OcTaTo4HBIN YIEH YUCIOBOIO PSAJIa U €r0 CBA3b C YACTUYHBIMU CYMMaMH
2. ChopmynupoBarh ONpeeTIeHIs I CBOWCTBA
[TonsTre QpyHKIMOHATBLHOTO PsiAa U €ro 00JaCTH CXOAUMOCTH
3. ChopmynupoBats OnpeneseH s Ui CBOWCTBA
Huddepennnanbapie ypaBHEHHUS TIEPBOTO mopsiaka. [loHsTHEe 00IIero 1 9acTHOTO PEIICHHA
4. ChopmynupoBarh ONpeeTCHIs I CBOWCTBA
Juddepenunanbapie ypaBHEHHUS BTOPOTO mopsiaka. 3amada Korm
5. YMeTh 10Ka3aTh yTBEPXKICHHS, TEOPEMBI MIIM CBOWCTBA, BHIBECTH (DOPMYIIBI
[Ipu3Haky CXOOUMOCTH 3HAKOIOIOKHUTEIBHBIX YUCIOBBIX PSAAOB: Mpu3Hak lanambepa
6. YMeTh /10Ka3aTh yTBEPXKICHHS, TEOPEMBI WIIM CBOWCTBA, BHIBECTH (DOPMYIIBI
[TonsiTHe TMHEHHOW 3aBUCUMOCTH M HE3aBUCUMOCTH cucTeMbl pyHKImii. Onpenenurens BpoHckoro
7. YMeTh 10Ka3aTh yTBEPXKICHHS, TEOPEMBI MJIM CBOWCTBA, BEIBECTH (DOPMYIIBI
HNuTerpupoBanne HOpMaIbHBIX CUCTEM JIMHEUHBIX YPAaBHEHUN BTOPOTO MOPSIKa
8. YMeTh J10Ka3aTh YTBEPKACHHUS, TEOPEMbI MIIM CBOMCTBA, BBIBECTU (POPMYJIBI
JIuneitnple ypaBHEeHHs. MeTO MHTETpUPOBAHUS
9. Haiinute oOriee penienne nupdepeHnnaibHOro ypaBHeHUs

¥ =(1+x)4+y")

10. Haiinure o0nacTs CXOAMMOCTH CTETICHHOTO s

=5 (x+3)"

sl n
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