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b61.0.02.01 «<MaTemMaTuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasieHWto NoAroToBKK (cneumnanbHocTn) 09.03.01 UHdopMaTUKa U BblYMCAUTENIbHAA TEXHMUKA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 929 o1 19.09.2017 u

COOTBETCTBYIOLLEr0 y4ebHOro nnaHa.

Pa3paboTymk PMNM:

Crapwwuin npenofasaTerib

(BOMKHOCTb, CTeNeHb, yYeHoe 3BaHue)

3aBefyoLunii KaeLpoi

COl'JTACOBAHO:

Mpencenatens METOAUYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (MK y4ebHo-
MeTOANYEeCKON KOMUccun)

PykoBoanTesnb 0bpa3oBaTenbHON
nporpammbl

3aBefyoLni BbiMyCKaloLLen Kadenpon

N.I" ®ponosa

(®no)

A.A. CKnagymkoB, KaHouagaT
TeXHNYECKMX HayK

(PUO, cTeneHb, y4eHoe 3BaHMe)

E.T lemunpgosa, KaHanmoatT
IOPULNYECKUX HaYK, OOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

A.B. BonkopgaeBa, KaHAnOaT
3KOHOMUYECKUX HAYK, OOLEHT

(®UO, cTeneHb, yyeHoe 3BaHue)

A.B. BonkogaeBa, KaHOongaT
3KOHOMUYECKUX HaYK, OOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kop n
HauMeHOoBaHue
KOMMeTeHuuun

Kopn u HaumeHoBaHue
WHAUKATOPa AOCTUIXKEHUA
KoOMnNeTeHuuu

Pe3synbTaThl 06y4yeHus
(3HaTb, yMeTb, BNageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
BOCTUXKEHUS KOMNETEHLUH)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMK-1.1 MpruMeHsAeT 3HaHuA
MaTeMaTUYeCKUX 1
eCTeCTBeHHbIX HayK B
npogeccMoHaNbHOM
LEeATEeNbHOCTU

Bnagetb 0OCHOBHbIMU
3aKOHaMW JINHENHOW anrebpbl
1 MaTeMaTM4eCckoro aHaamsa

3HaTb NIMHENHY0 anrebpy,
BEKTOPHYt0 anrebpy,
AHAJINTUYECKYI0 FreoMeTpuio,
BBeLleHMe B MaTeMaTU4YeCKnn
aHann3, gudepeHLnanbHoe
NCYUCIIEHNE, NHTEerpanbHoe
ncyncneHune, paabl,
0bbIKHOBEHHbIE
anddepeHumanbHble
YpaBHeHWS, TEOpUI0
BEPOSATHOCTEN U
MaTeMaTUYeCKyto CTaTUCTUKY.

YMeTb NpuMeHsTb
MaTemaTuyeckue MeTonbl v
MoLenv Ons pelleHuns
npoeccnoHabHbIX 3ajay.

YHN

BepCaJibHble KOMMNEeTEeHLNN

YK-1 CnocobeH
OCYyLLeCTBATb
MoucK,
KpUTUYECKNIA
aHanu3 n CMHTE3
UHQopMaLmu,
NPUMeHATb
CUCTEMHbI MOAXOA,
L4719 peLueHns
MOCTaBJIEHHbIX
3ajad

YK-1.1 BbinonHaeT nomck
HeobxoauMow nHhopMaLunu,
€€ KPUTNYECKUN aHanun3 un
obobLiaeT pesynbTaThl
aHanusa gns peleHns
MOCTaB/IEHHOW 3a4a4n.

BnaneTb nepBuYHbIMU
HaBblKaMy Y OCHOBHbIMU
MeTo4aMu pelleHmns
MaTeMaTU4ecKux 3afay us3
LNCUUNANH
NpPoeCCUOHaIbHOI0 LKA U
ANCLMNANH NPOGUIIbHON
HanpaB/IeHHOCTH




3HaTb (YOPMYNPOBKM LiENEN,
KpUTEPWEB 1 NapameTpoB
MaTeMaTMYecKon moaenu ans
peLIeHUns 3aa4 UHXEHEPHON
NPaKTUKKU, METOAbI OLLEHOK
afleKBaTHOCTY
MaTeMaTUYeCcKon MoLenu no
CTerneHn cOOTBETCTBHUS
pe3ybTaToB, NOJYHYEHHbIX MO
MOZeNIN, AaHHbIM
3KCMeprMeHTa U TeCTOBON
3aa4un

YMeTb hopMysinpoBaTh
MaTeMaTU4Yeckmne mogenu ons
npencTassieHns 6a30Bbix
nprvKnagHbIX 3afay B
HepTexmMmMmmn4eckom
Npon3BOLCTBE

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpasoBaTesibHOW NPOrpamMMbl

MecTo AMCUMNINHBI (MOLyNs) B CTPYKType obpa3oBaTesibHON NporpaMmbl: 6a3oBas 4acTb

Kon
KoMne MpepwecTBylowme MapannenbHo ocBauBaeMble
Mocnepylowme AMCUUNIINHBI
TeHuun AUCLUIMJINHDI AUCLMUIJIUHDI
]
VIHXXeHepHasa 1 KOMMNblOTepHas BbIinonHeHWe 1 3aLnTa BbiMYCKHON
rpacduka; MaTemaTnyeckas nornka u | KBaamgurkalmoHHon paboTsl;
OMnK-1 Teopus anroputmos; OpraHumsauus AvckpeTHasd MaTeMaTuUKa;
NMpon3BOACTBA Ha NPeanpuaTUsaxX MpoMmblLLIeHHas 3JIeKTPOHUKA;
oTpacaun; dnsmka JNeKTpoTeXHUKa
ALanTuBHbIE NH(OPMALNOHHO-
KOMMYHUKaLNOHHbIE TEXHOJIOTUW;
VIHdhopMaLMoHHbIe TeXHOI0rnN 1 BbinonHeHWe 1 3aLnTa BbIMYCKHON
YK-1 nporpamMmmmpoBaHune; ®un3nka; KBaMUKaLMOHHOM paboTbl; OCHOBBI

®dunocogua

cucTeMHoro aHanusa; Cuctemsl
NCKYCCTBEHHOI 0 NHTENNEeKTa; YyebHas
MpaKTVKa: NPOeKTHas NpaKTuKa

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHbIX eAMHUL,AX C YKa3aHUeM KoJiM4yecTBa
aKajAeMn4YeCcKux 4acoB, BbiAeJIeHHbIX HA KOHTAaKTHYI0 paboTy oby4alowmxcs ¢
npenogasaTesieM (nNo BUAaM y4eOHbIX 3aHATUIA) M Ha CaMOCTOATENIbHYIO paboTy

obyuvarowmxcs
Bcero 4acos 1 cemecTp 2 ceMecTp 3 ceMecTp
Yyacos / Yyacos / Yyacos /
. [ yacoB B
Bup yuebHon paboTbl - 4acosB B 4acoB B 4acoB B
31IeKTPOHHOM - . .
dhopme 3/1eKTPOHHOM | 3JIEKTPOHHOM | 3/IeKTPOHHOM
¢dopme ¢dhopme ¢dopme
AyauTopHasa KOHTaKTHaA paborta
(Bcero), 72 24 18 30
B TOM 4ucne:
Jlekuunn 24 12 6 6
MpakTuyeckne 3aHATUS 48 12 12 24




ga;z;cq'l;lcg;?nbuan pabota (Bcero), 516 48 90 78
BbIMOJIHEHNE KOHTPOJIbHbIX paboT 204 44 86 74
NoAroTOBKa K 3K3aMeHy 8 4 0 4
NnoAroToBKa K 3a4eTy 4 0 4 0
KoHTponb 72 36 0 36
WTtoro: yac 360 108 108 144
WTtoro: 3.e. 10 3 3 4

4. Copep>XaHue aucumMniauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBeAeHHOro Ha HUX KoJiMyecTBa aKkageMUu4eCKux 4acos U BUAOB
y4eOHbIX 3aHATUHI

Bupbl yuebHOM
Harpysku u ux
Ne
HauMeHoBaHuWe pasaena AUCLUNINHDI TPYAOEMKOCTb, Hachl
paspena
Bcero
N3 |(np|n3|CpPC
Yyacos
1 AdndpepeHumansHoe 1 MHTErpaabHoe ncHmcsieHne 810116 70 94
2 JInHenHas anrebpa 1 aHaIMTNYECKON reoMeTpum 8(0(]16] 70 94
3 Teopns BepoATHOCTEN N MaTeMaTnyeckas CTaTUCTUKaA 8|0 |16] 76 100
KoHntponb| 0 | O | O 0 72
WUtoro| 24| 0 | 48] 216 | 360
4.1 Copep>XaHue NEeKUUOHHbIX 3aHATUH
KonuuectBo
Ne HauMeHoBaHMe Copep>xaHue nekuum yacos /
Tema nekuum (mepeyeHb ANOAKTUYECKNX eaNHNLL: 4acoB B
3aHATUA paspena .
pacCMaTpnBaEMbIX NOATEM, BOI'IpOCOB) 3/1IEKTPOHHOM
¢dhopme
1 cemecTp
CBonicTBa CKaslApHOro nponsseneHns.
o CBolnicTBa BEKTOPHOIro 1 CMeLaHHOro
BekTopbl. JInHenHbie .
nponsseneHns. JInHenHas 3aBUCUMOCTb U
onepaunn Hag BEKTOPaMn.
HE3aBUCNMOCTb CMCTEMbl BEKTOPOB.
CKanﬂpHoe nponsseneHmne .« M
HekoTopble TeopeMbl O IMHENHON
BEKTOPOB.BekTOpHOE
3aBUCUMMOCTW. ba3nc n pasmepHoOCTb
nponsseneHne BeKTopoB n -
. JINHENHOr 0 NPOCTPaHCTBa. Pa3nnyHblie
JinHenHas anre6pa n | nx npunoxexHume. <
° BUIbl YPaBHEHMNSA NPAMON. Yros Mexay
5 aHaJInTn4yeckoun CMellaHHoe nponsseneHmne 2
npAaMbIMNA. YcnoBus napajnenbHOCTN N
reomMeTpumn BEKTOPOB 1 UX
. nepneHanKyaapHOCTU ABYX NPAMBbIX.
npunoxexue. JINHenHble
Yron Mexay AByMsA NNOCKOCTAMMN.
BEKTOPHbIE NPOCTPaHCTBA.
Ycnosus napannenbHoCTn n
MpsmMas Ha nNaIoCKoCTHU. o
nepneHankKynsapHoOCTy NaoCKoCcTen. Yron
MpsiMas n NIOCKOCTb B .
MexXxay npsMou 1 Ni0CKOCTbI. YcoBue
NpPoCTpaHCTBe.
rnapannenbHoOCTN 1 NeprneHanKyIapHoOCTH
NPSMON 1 MJ0CKOCTMW.




JNnHenHas anrebpa n
aHaNNTUYECKOW
reomeTpun

BekTopbl. JIMHEeNHbIE
onepauuv Haf, BEKTOPaMMU.
CkansapHoe npounssefeHune
BEKTOpPOB.BekTOpHOE
npousBefeHne BEKTOPOB 1
NX MPUIOXKEHNeE.
CmMeluaHHOe npon3sefeHune
BEKTOPOB 1 UX
npunoxeHune. JInHelHble
BEKTOPHbIE MPOCTPAHCTBA.
MpsmMas Ha nNaocKoCcTwU.
MpsiMas n NIOCKOCTb B
MPOCTPaHCTBeE.

CBoOICTBa CKaNSAPHOro Npou3BeeHus.
CBoOICTBa BEKTOPHOI0 U CMELIaHHOro
npoun3sseaeHuns. JInHenHas 3aBUCMMOCTb U
HEe3aBMCUMOCTb CUCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 INHENHON
3aBUCMMOCTU. Ba3unc n paamMepHoOCTb
JINHEHOro NPOCTPaHCTBa. Pa3nnyHble
BUbl YPABHEHNS NPAMON. Yron mexay
npaMbIMU. YCIOBUA NapanfiefibHoCTh U
nepneHAnKynspHOCTA ABYX NPAMbIX.
Yron mexxnay ABYyMS MJIOCKOCTSMU.
YcnoBust NnapannenbHoCTH 1
nepneHAnKynspHOCTY NA0CKOCTeR. Yron
MexX Ay NpPsIMOi 1 MAI0CKOCTbO. YCioBue
napanfiesbHOCTW U NepneHaAnKyIapHOCTH
NPSMON 1 NJ0CKOCTMW.

JNnnenHas anrebpa n
aHaMTMYecKon
reomeTpun

BeeneHue. Onpegenntenn
2 1 3 nopagkos. MaTpuubl.
PelieHue cuctem
JINHENHbIX YPaBHEHNI.

OCHOBHble CBONCTBA, MAHOP 1
anrebpanyeckoe gonosHeHune. MoHaTue
06 onpepennTene n-nopsaaka n ero
BblYMCAeHne. Vx Bnabl. Anrebpa matpuL.
MwuHop maTpuubl. ObpaTHasa MaTpuLa.
PaHr maTpuubl. Onepauunn Hag
MaTpuuamun. Meton Kpamepa, meToL
laycca, ¢ nomoLbto 06paTHON MaTpULbI.
Teopema KpoHekepa-Kanennu.

JNlnHeHas anrebpa n

BeeneHve. Onpepenntenn
2 1 3 nopankos. MaTpuubl.

OCHOBHblE CBONCTBA, MUHOP 1
anrebpanyeckoe gonosHeHune. MoHATHe
06 onpepennTene n-nopsaaka u ero
BblYMCNeHNe. Vx Buabl. Anrebpa matpuu.

aHaNUTUYeCcKomn MuHop MaTpuubl. ObpaTHas MaTpumLa.
reomMeTpun PELLIEE-II/Ie cicrem PaHr maTpuubl. Onepauunmn Hag
JINHENHbIX YPaBHEHUN.
MaTpuuamn. Meton Kpamepa, MeToL,
laycca, C NoMoLLbio 06paTHON MaTpPULbI.
Teopema KpoHekepa-Kanennu.
WToro 3a cemecTp:
2 ceMmecTp
BblyncneHne Npon3BOLHbIX U
AnddepeHLnanosB CIOXHbBIX YHKLNN
HECKOJIbKUX NepeMeHHbIX. BblyncneHne
NMPON3BOAHbIX HEABHbIX (DYHKLMIA OQHON 1
MonHbI ouddepeHuman n | HECKOJIbKMX NepeMeHHbIX.[1punoXxxeHns
YacCTHble MPOU3BOLHbIE thopmy bl Tennopa K NCCiefoBaHmo
PYHKLNN HECKOJIbKIUX yHKUniA. Bo3pacTaHue n ybbiBaHme.
nepeMeHHbIX.Pa3noxeHne | dKCTpeMyMbl PYHKUUA. BbIMyKaoCTb,
[MddepeHLnansHoe yHKLUNIA B cTeneHHble BOFHYTOCTb, TOYKM Nneperunba.
W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcuMmnToThl. ObLas cxemMa nuccnenoBaHuns
NCYMCHeHMe MaknopeHa.lepBoobpa3sHas | u NocTpoeHns rpadmkoB.Teopema o

1 HeonpeaesieHHbIN
nHTerpan.OnpeaeneHHbIn
nHTerpan.HecobcTBeHHbIE
UHTErpasbl. [1BOMHbIE 1
TPOWHbIE MHTErpasnbl.

NPOV3BOAHON UHTErpaJsia no BepxHemy
npepeny. ®opmyna HoloToHa-JlenbHuua.
3aMeHa nepeMeHHoN B OnpeaesieHHOM
NHTErpa-Je n NHTerpnposaHme rno
YyacTaM.HecobCTBEHHbIN MHTErpa C
6eckoHeYHbIM Npeenom
NHTerpmpoBaHus. HecobcTBeHHbIE
MNHTEerpasibl 0T HEOrPaHUYEHHbIX
YyHKLMIA. TIPNN0XKEHNS UHTErpanos.




MonHbIn gndhepeHuran n
YacCTHble MPOU3BOAHbIE
PYHKLNN HECKOSIbKINX
nepemMeHHbIX.PasfioxeHune
(PYHKLNIA B CTENEHHBIE

BblyncneHne Npon3BoLHbIX U
anddepeHLnanoB COXHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BelyncieHne
NPOVN3BOAHbIX HESABHbIX (DYHKLMNA OLHOW 1
HECKOJIbKUX nepeMeHHbIX.[puioxeHuns
hopmysibl Tennopa K nccyiefoBaHno
(yHKLMIA. Bo3pacTaHue 1 ybbiBaHuMe.
SKCTpeMyMbl PYHKLUA. BbIMyKIOCTb,
BOMHYTOCTb, TOYKU neperunba.

'S'Tﬂ(ﬁf:r%zmﬂigbme psabl. Pag Tennopa. Pag AcuMnToThl. ObLLas cxemMa nccnenoBaHNs
NCUNCHeHMe MaKnopeHa.ﬂepBoc36pa3Haﬂ 1 NoCTpoeHuA rpagukos.Teopema o
1 HeornpeaesieHHbIN NMPON3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegenexHbin | npegeny. ®opmyna HotoToHa-JlenbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHOW B ornpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-je n UHTerpuposaHme rno
TPOVHbIE MHTErpasbl. 4yacTsaM.HecobCTBEHHbIN MHTErpan ¢
6ecKoHeYHbIM Npesenom
NHTerpmpoBaHuns. HecobcTBeHHbIE
NHTEerpasbl OT HeOrPaHNYEHHbIX
QyHKUMA. [TPUNOXKEHNS NHTErpPanos.
BbluncneHne Npon3BoLHbIX U
anddepeHLnanoB COXKHbLIX QYHKLNNA
HECKOJIbKUX NepeMeHHbIX. BbldncieHne
NPOU3BOAHbBIX HEABHbIX PYHKLMNA OQHOW 1
MonHbIn guddepeHumnan n | HECKObKNX NepemMeHHbIX.[punoxeHns
YaCTHble NPON3BOAHbIE opmynbl Tennopa K MCCnegoBaHNUIo
QYHKLUMN HECKONTbKUX yHKUMA. Bo3pacTaHue n ybbiBaHMe.
nepemMeHHbIX.Pa3noxeHne | SKCcTpeMyMbl PYHKLUA. BbIMyKaoCTb,
[IMddepeHLanbHoe yHKLMIA B cTeneHHble BOMHYTOCTb, TOYKM neperunba.
U MHTErpasbHoe psafbl. Pag Teinopa. Pag AcumnToThl. OBLaa cxema uccnenoBaHus
NCYNCTeHme MaKnopeHa.ﬂepBoc36pa3Haﬂ ¥ NocTpoeHua rpacvkos.Teopema o
1 HeornpeaesieHHbIN NPOV3BOAHON UHTErpaJsia no BepxHemy
nHTerpan.OnpegeneHHln | npegeny. ®opmyna HetoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHble | 3aMeHa NepeMeHHO B ONpeLeNeHHOM
NHTerpasbl. [JBONHbIE 1 NHTEerpa-se n nHTerpuposaHme no
TPOWHbIE MHTErpanbl. 4acTsaM.HecobCTBEHHbIN MHTErpan ¢
6eCKOHEYHbIM Npeaesniom
NHTerpmpoBaHus. HecobcTBeHHble
NHTEerpasibl 0T HEOrPaHUYEHHbIX
yHKUNA. MPNNoXXeHNa NHTErpasnos.
WToro 3a cemecTp:
3 cemecTp
BblyncneHne Npon3BOLHbIX U
angdepeHumnanoB CNOXHbIX QYHKLMNA
HECKOJIbKUX NMepeMeHHbIX. BbldncieHne
NPOV3BOAHbIX HEABHbIX (DYHKLMA OAHOW 1
MonHbIN guddepeHumnan nu | HECKObKMX NepemMeHHbIX.[TpuioxeHns
YacTHble NPOVN3BOLHbIE thopmynbl Teiiopa K NCCae[0BaHNo
PYHKLNN HECKOJIbKINX (yHKLMA. Bo3pacTaHue 1 ybbiBaHuMe.
nepemMeHHbIX.Pa3noxeHne | KCTpPeMyMbl DYHKLUUA. BbinyknoCTsb,
[MddbepeHLmManbHoe pyHKUNI B cTeneHHble BOFHYTOCTb, TO4KM neperuba.
W MHTErpaibHoe pagbl. Pag Tennopa. Pag AcumnToThl. ObLas cxemMa nuccnenoBaHuns
NCYNCHeHME MaKnopeHa.I'IepBog6pa3Haﬂ 1 MOCTpoeHMSA rpacukos.Teopema o
1 HeonpeaeeHHbI NPON3BOLHON UHTErpasia no BepxXHeMy
NHTerpan.OnpeneneHHsln | npeneny. ®opmyna HetoToHa-JleinbHuua.
nHTerpan.HecobcTBeHHble | 3aMeHa nepeMeHHOW B orpefesieHHOM
nHTerpasbl. IBONHbIE U NHTEerpa-Je n NHTerpuposaHme rno
TPOWHbIE MHTErpasbl. 4yacTaM.HecobCTBEHHbIN MHTErpa ¢
6eckoHeYHbIM Npegenom
UHTerpmpoBaHus. HecobcTBeHHbIE
NHTEerpasibl 0T HEOrPaHUYEHHbIX
yHKUMA. NPUNOXKEHNA NHTErpanos.
Teopus .
o Teopwus BEPOSATHOCTEN 1 .
BEPOATHOCTEN U MaTeMaTUYeCKas Teopus BepoATHOCTEN 1
MaTemaTnyeckas MaTemaTuyeckas CTaTUCTUKa
CTaTUCTMKa
CTaTUCTUKa




Teopua
BEPOSATHOCTEN ”

Teopusi BEPOSTHOCTEN 1

Teopus BEPOATHOCTENR U

10 MaTemaTunyeckas 2
MaTeMaTunyeckas MaTeMaTuyeckas CTaTUCTUKa
CTaTUCTMKa
CTaTUCTMKa
Teopus Teopursa BEpPOSATHOCTEN 1
BEPOSATHOCTEN 1 P P Teopns BEPOSTHOCTEN 1
11 MaTeMaTun4yeckas 2
MaTemaTunyeckas MaTeMaTuyeckas CTaTUCTUKa
CTaTUCTMKa
CTaTUCTMKa
Teopus o
. Teopusa BEPOATHOCTEN 1 y
BEPOATHOCTEN ” Teopus BEPOATHOCTEN 1
12 MaTeMaTunyeckas 2
MaTeMaTunyeckas MaTeMaTuyeckas CTaTUCTUKa
CTaTUCTMKA
CTaTUCTMKa
WToro 3a ceMmecTp: 10
WUToro: 24
4.2 Copep>xaHue nabopaTopHbIX 3aHATUN
YyebHble 3aHATNA He peann3yoTcs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
KonuyectBo
Copepi>XaHue NpakTU4ECKOro 3aHATUSA Yyacos /
Ne HaumeHoBaHue Tema npakTuyeckoro
(NepeyeHb ANOAKTUYECKUX €AUHWLL Yacos B
3aHATHUA paspena 3aHATUA .
paccMaTpuBaeMbIX MOATEM, BOMPOCOB) | 9/IEKTPOHHOMN
cdopme
1 cemecTp
CBOMCTBa BEKTOPHOI0 U CMELLAHHOM 0
BekTopHOe npounsseneHne pHOTC
npoussefeHuns.JIMHeNHas 3aBUCUMOCTb U
BEKTOPOB U UX
He3aBMCUMOCTb CUCTEMbI BEKTOPOB
. npunoxeHue.CmellaHHoe -
JInHenHas anrebpa un HekoTopble TeopeMbl 0 INHENHON
y npousBeLeHne BeKTOpPoB U
16 aHaIMTYecKon . 3aBUcUMOCTU. basnc n pasmepHoOCTb 2
NX NpunoxxeHne.JInHenHas »
reomeTpun JMHENHOro NPoCTPaHCTBa.Pa3nnyHble
3aBUCKMMOCTb U .
BUAbl yPaBHEHUS MPSMON. Yron Mexay
He3aBUCUMOCTb CUCTEMb
BEKTOPOB npaMbIMKA. YCNOBWSA NapaniesnbHOCTU 1
' nepneHanKyAapHOCTN ABYX MPAMBbIX.
JlnnenHas anrebpa u | JinHeHble onepaummn Hag CBONCTBa CKanApHOro
18 aHaMTUYeCcKon BekTOpamu.CkanspHoe npon3sseneHns.CBONCTBa BEKTOPHOMO 1 2
reomeTpun npov3BefeHne BeKTOPOB. CMeLLaHHOro Npon3BeaeHuns
OCHOBHble CBONCTBA, MUHOP 1
anrebpanyeckoe ponosHeHue. MoHATHE
JlunenHas anrebpa u | Onpepenntenn 2 n 3 06 onpepenuTene n-nopsaka u ero
20 aHaINTNYECKON nopsakos.Onepaunm Hapg BblyncaeHue.x Buabl. Anrebpa matpuu,. 2
reoMeTpun MaTpuLaMu. MuHop maTpuubl. ObpaTHas MaTpuLa
PaHr maTpuubl. Onepauunn Hag
MaTpuLamMu.
OCHOBHble CBOMNCTBA, MUHOP 1
anrebpanyeckoe ponosiHeHue. MoHATHE
JlunenHas anrebpa u | Onpepenntenn 2 n 3 06 onpepenuTene n-nopsaka u ero
21 aHaINTNYECKON nopsakos.Onepaunm Hapg BblyncaeHue.x sBuabl. Anrebpa matpuu,. 2
reomMeTpumn MaTpuLamMu. MuHop maTpuubl. ObpaTHas MaTpuLa
PaHr maTpuubl. Onepauunn Hag
MaTpuLamMu.
WToro 3a cemecTp: 8
2 ceMecTp




MepBoobpa3Has n

Tabanua 0CHOBHbIX hopMy
NHTErpupoBaHns. 3aMeHa NepeMeHHbIX B
HeonpefeseHHOM UHTerpase u

OuhdepeHumnansHoe HEOMPE AENEHHbIil MHTErpupoBaHue no Yyactsam. Teopema o
4 N MHTerpasbHoe . NPOU3BOAHON UHTErpasna rno BepxHem
P nHTerpan.onpeneneHHbIn P a P PX y
ncyumcieHne UHTErpan npeneny. ®opmyna HotoToHa-JlenbHuua.
pan. 3aMeHa nepeMeHHoN B onpenesneHHoOM
NHTEerpasie  MHTerpupoBaHune no
4acTAM.
nppepeHymanibHoe Mpepen. CBonCTBa Npenesnos.
Avdpepenu Mpepnen. NpounssngHas. pen peA
7 N UHTerpasbHoe [nddepeHunan MpoussoaHas. AuddepeHunan. Tabnuua
ncHncneHne ' NPOU3BOAHbIX 3/1EMEHTaPHbIX (DYHKLMIA
nhpepeHymansHoe
Avdpepeny OCHOBHble MeTObl UHTErpUpoBaHNS
10 N NHTerpasnbHoe VIHTerpanbHoe ncyncneHve.
HeonpeaesieHHbIX MHTerpaJsios.
ncyncneHune
BeKTOpHOE MPOM3BEAEHME CBOICTBa BEKTOPHOI0 N CMELIaHHOro
BEKTOPOB 1 UX npousseneHns.JIMHeNHas 3aBUCUMOCTb U
HEe3aBUCUMOCTb CUCTEMbI BEKTOPOB.
JInHenHas anrebpa u npunoxenue.CmelliaxHoe HekoTopble TeopeMbl 0 J'IVIHEI7IHCE)I7I
~OP npousBeLeHne BeKTOPoB 1 P P
12 aHaIMTYecKon . 3aBUcUMOCTU. basnc n pasmepHoCTb
nx npunoxxeHue.JlInHenHas ,
reomeTpumn 33BUCAMOCTE 1 JINHENHOr o NPOCTPaHCTBa.PasinyHble
HE33BACUMOCTS CACTEMbI BWAbl YPaBHEHNSA MPAMONA. Yron Mexay
BEKTODOB npsAMbIMA. YCNOBUSA MapasifieSlbHOCTY 1
POB. neprneHanKyIapHOCTA ABYX MPAMBbIX.
WToro 3a cemecTp:
3 cemecTp
Mpoun3BngHasa BbICLLNX MOPSALKOB.
nepeHumnan BbICLINX NOPSALKOB.
AnddepeHunansHoe Avdpepenu PARK
MpoussngHas. YacTHasa nponssogHas. YaCTHbIN
1 N NHTEerpasnbHoe .
OnddepeHunan. anddepeHunan. MosHbIA
ncyncneHune
andepeHuman PyHKLUN HECKObKNX
nepeMeHHbIX.
TeopeMa cyLleCTBOBaHUSA U
e[IMHCTBEHHOCTN peLleHns 3aia4u Kowwm
[Nt depeHLnanbHble AN YPABHEHNS, Pa3PeLIeHHOro
aBHeHNs | OTHOCUTE/NbHO NPOW3BOLHON. YpaBHeHMA
%2 5.0Ka.0HOPOAHbIE C pa3fenieHHbIMN NepeMeHHbIMU,
OunhdepeHumnansHoe P ) P YpaBHeHUs C pa3gensowmmMncs
2 N UHTerpasnbHoe AnddepeHumabHbie nepemMeHHbIMN.YpaBHeHUA
ypaBHeHuA.JInHeHble ) '
ncHncneHne ItdEpeHLIMabHbIe NPVBOAALLMECS K OOHOPOLHBIM.
ABHEHS [EDBONO 0606LLEHHO OAHOPOAHbIE YPaBHEHUS.
?—l,g Aaka P JINHenHble HEOOHOPO4HbIE YPaBHEHNS.
P ' MeTon Bapuaumm NOCTOAHHON (MeToL
NarpaHxa). Metog bepHynnu.
YpaBHeHuns bepHynau.
Panbl. Yucnosble panbl €
Yucnosble psAabl C NONOXKUTESIbHBIMU
OunhepeHumnansHoe | NON0XNUTENbHLIMA
ysieHaMu. 3Hako4epeayowmnecs paabl.
3 N MHTerpasbHoe YyneHamu.
CteneHHble pagbl. Mpu3Haku
ncHncneHne 3HaKo4epenyoLecs paabl. CXOMMMOCTH
CteneHHble pagbl. )
Mpoun3BsigHasa BbICLUNX MOPSALKOB.
nepeHumnan BbICLINX NOPALKOB.
AnddepeHuransHoe Avdpepenu PAAK
MponssngHas. YacTHas nponssogHas. YaCTHbIN
6 N NHTEerpasnbHoe .
OnddepeHunan. onddepeHunan. MNosHbIA
ncyncneHune
andepeHuman GyHKLUN HECKObKINX
nepeMeHHbIX.
OnddepeHunansHble ypaBHeHNS BTOPOro
nhpepeHymnanbHoe nopsifika € MOCTOAHHbBIMU
Avdgpepeny OnddepeHunansHble pAA
9 N NHTerpasnbHoe aBHeHNS Ko3(ppuumeHTamn. MeToLbl peLleHuns
ncyncneHne yp ' HEOLHOPOAHbIX YPaBHEHWI C
MOCTOAHHBIMU KO3 (UL MEHTAMU.
JInHenHas anrebpa u | JInHenHble onepaunn Hag CBOICTBa CKaNsipPHOro
13 aHaNTNYECKON BekTopamu.CkanapHoe npou3seneHns.CBoNCTBa BEKTOPHOIO 1
reomeTpumn npou3BeLleHne BEKTOPOB. CMeLLaHHOro Npou3eeneHns
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OCHOBHble CBOWCTBA, MUHOP U
anrebpanyeckoe gononHeHue. MoHATUe
JlnnenHas anrebpa n | Onpepenutenn 2 n 3 06 onpepennTene n-nopsaka u ero
14 aHaUTNYECKom nopsakos.Onepaunn Hapg BbluucneHune. x suasl. Anrebpa maTtpud, 2
reomMeTpun MaTpuLaMu. MuHop mMaTpuubl. ObpaTHas MaTpuLa
PaHr matpuubl. Onepauunn Hag
MaTpuLamu.
Pa3nunyHble BUAbI ypaBHEHWS NPAMONA.
Yron mexnay npsiMmbiMu. Ycnosus
napasfieslbHOCTN U NepreHanKyIapHOCTY
< Mpsimas Ha naockocTwU. BYX MPAMbIX.YI0oN MexX ByMA
JlnHenHas anrebpa un P ABYX NP Ay ABY
y Mpamas n NI0CKOCTb B NJ0CKOCTAMUW. YC0BUS NapanienbHOCTK
15 aHannTU4YecKom o 2
reoMeTpuM npocTpaHCcTBe.llIoBepXHOCTY | 1 NepneHANKYAapHOCTN NA0CKOCTEN.
2 nopsagka. Yron mexxay npsamMon 1 naoCKoCTbio.
YcnoBue napassieNlbHoCTu U
nepneHanKynsapHoOCTY NPSMON 1
N0CKOCTM
Teopus Teopuns BeposSTHOCTEW 1
BEPOATHOCTEN 1 P P Teopus BEPOSTHOCTEN 1
22 MaTeMaTnyeckas 2
MaTemMaTunyeckas MaTemaTyyeckas CTaTUCTMKa
CTaTUCTUKa
cTaTuCTmKa
Teopus .
. Teopuns BEpOATHOCTEN 1 .
BEPOATHOCTEN 1 Teopus BepoATHOCTEN U
23 MaTemMaTunyeckas 2
MaTemMaTunyeckas MaTemaTuyeckas CTaTUCTMKa
CTaTUCTUKa
cTaTuCTMKa
Teopus
24 BEpOATHOCTEN ” 3aKoHbl pacnpeneneHums OCHOBHble XapaKTepUCTUKN CyYanHOM )
MaTeMaTunyeckas C/ly4anHON BENNYUHbI. BEJINHUHBI.
cTaTUCTMKa
Teopus
BEpPOATHOCTEN ” MepecTaHoBKM, Pa3melyeHns, CoveTaHns
25 P 2neMeHTbl KOMOMHATOPUKMN. P W 2
MaTeMaTunyeckas C NoBTOpeHuaAMU 1 6es.
cTaTUCTMKa
Teopus
26 BEPOSATHOCTEN 1 OCHOBHble TeopeMbl TeopuKn | TeopeMmbl CJIOXKEHUS, YMHOXEHUS. 7
MaTeMaTunyeckas BEPOSATHOCTEN. YcnoBHas BEPOATHOTb.
cTaTUCTMKa
Teopus
P < ®opmMyna bepHynnu. MoBTopstowmecs cobbiTnsa. ®opmyna
BEPOSATHOCTEN 1
27 MosnHas BEPOSATHOCTb. MyaBpa-Jlannacca. 3akoH 60/bLwnx 2
MaTemMaTumyeckas ,
®opmyna baneca. yncen. HepaBeHcTBO Yebbilwesa
cTaTuCTmKa
Teopusa .
y [nckpeTHas ciyyvanHas
BEPOATHOCTEN 1 PYHKUNA MIOTHOCTU. PYHKLNA
28 Be/INYMHa. HenpepbiBHadA . 2
MaTemMaTnyeckas g pacnpegnenexus. Ix csoncTsa.
cnyvanHasa Besim4mHa.
cTaTuCTMKa
Teopus
29 BEpPOATHOCTEN Y 3aKoHbI pacnpeneneHms OCHOBHble XapaKTepuUCTUKN CyYanHOM ?
MaTemMaTunyeckas C/ly4anHON BENNYUHbI. BEJINHUHBI.
cTaTuCTMKa
WToro 3a cemecTp: 32
WTtoro: 48
4.4. Copep>XaHue CaMOCTOATeNIbHOU PaboTbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue y paboTbl Konuuyectso
CaMOCTOATEJNIbHOU .
pa3anena paGOTbI (nepequb ONOaKTUN4YeCKNX eauHNLL: 4yacoB

paccMaTpMBaAEMbIX MOLTEM, BOMPOCOB)

1 cemecTp
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JInnenHas anrebpa n
AHAINTNYECKON
reomeTpun

NoAroToBKa K
3K3aMeHy,
NoAroToBKa K
neKkumnsamM,
NoAroToBKa K
NPaKTUYECKUM
3aHATUAM,
COCTaBJjlIeHMe
KOHCMEeKTOB

MpuknagHble 3aja4u MHenHon anrebpeol.
CBoOKCTBa JIMHUI BTOPOro nopsifika Ha
naockocTn. CBOMCTBa MOBEPXHOCTEN
BTOPOro nopsifKa.

48

Wtoro 3a cemecTp:

48

2 ceMmecTp

AdndpepeHumansHoe n
NHTerpanabHoe
ncyncneHune

NMoAroToBKa K
3K3aMeHy,
NMoAroToBKa K
JleKumam,
NMoAroToBKa K
NPaKTUYECKUM
3aHATUAM,
COCTaBfieHMne
KOHCMEeKTOB

MpunoxeHnsa gugppepeHLnanbHOro
NcYNCNeHns.

30

AdnddepeHumansHoe 1
NHTerpasabHoe
ncyncneHune

MOAroTOBKa K
3K3aMeHy,
MoAroTOBKa K
JleKumam,
MoAroTOBKa K
NPaKTUYECKUM
3aHATUAM,
COCTaBJieHMne
KOHCMEKTOB

MpunoxeHnsa guppepeHLnanbHOro
NcYNCNeHns.

38

JInnenHas anrebpa n
AHAJINTUYECKON
reomeTpun

NMoAroToBKa K
3K3aMeHy,
NMoAroToBKa K
JleKumam,
NMOAroToBKa K
NPaKTUYECKUM
3aHATUAM,
COCTaBJieHMne
KOHCMEKTOB

MpuknagHble 3aa4yv NMHenHon anrebpel.
CBoOWCTBa IMHWI BTOPOro nopsaaka Ha
nnockocTn. CBONCTBa NOBEPXHOCTEN
BTOPOro Nopsaka.

22

WToro 3a cemecTp:

90

3 ceMecTp

Teopuns BEPOATHOCTEN
N MaTeMaTnyeckas
CTaTUCTVKa

Teopus
BEPOSATHOCTEN 1
MaTeMaTunyeckas
CTaTUCTUKaA

Teopwns BEPOATHOCTEN 1
MaTeMaTU4eckas CTaTUCTUKA

76

AdndpepeHumansHoe n
NHTerpanabHoe
ncyncneHune

NMoAroToBKa K
3K3aMeHy,
NMoAroToBKa K
JleKumam,
NMoAroToBKa K
NPaKTUYECKUM
3aHATUAM,
COCTaBfieHMne
KOHCMEeKTOB

MpunoxeHnsa gugppepeHLnanbHOro
NcYNCNeHns.

WToro 3a cemecTp:

78
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UToro: 216

5. MepevyeHb y4eOHOM NuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
aucumnnuHe (Mmopynio)

Pecypc HTb

Ne Bubnuorpacdmyeckoe onucaHue CamITY
n/n (3BC CamI'TY,

IPRbooks n 1.4.)

JlononHuTenbHas nuTepaTtypa

AHanuTuyeckasa reoMeTpus. IN1eMEHTbl BEKTOPHON 1 NIMHENHON anrebpsi :
METO/. YKa3aHWS K BbINOJIHEHNIO KOHTPOJIbHOM PaboTbl MO aHaIMTUYECKOM
reoMeTpun, TMHENHON N BEKTOPHON anrebpe ans CTyAeHTOB 3a04HOW DNIEKTPOHHbIN
hopmbl 0by4eHuns / Camap.roc.TexH.yH-T, BbiClas maTemMaTuka; coct.: U. b. pecypc

Menuk-Mawaesa, E. H. Hukonaesa, O. B. ®apeesa.- Camapa, 2018.- 33 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3242

AHanuTu4eckaa reoMeTpus. InemMeHTbl BEKTOPHOW U IMHENHON anrebpsl.
Mpenen pyHkunn. OudppepeHumansHoe ncuncsieHmne GyHKLMmM ogHon
nepemeHHon. KoHTposibHble paboThl MO BbiCLen MaTeMaTuke. Y | :
MeToaundeckune ykasaHus / CaMapckuin rocyfapCTBEHHbIA TeXHUYECKUI DNIeKTPOHHbIN
yHuBepcuteT, CaMapCKunin roCyaapCTBEHHbIN apXUTEKTYPHO-CTPONTESbHbIN pecypc
YHUBEPCUTET, BbiCliaa maTeMaTunka; cocT. B. B. T'openosa.- Camapa, 2006.-
59 c..- Pexxum pgocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4319

YyebHo-MeTOaMYeckoe obecneyeHue

N36paHHbIe rnaBbl BbiCLLEA MaTeMaTUKN A5 3a04HOr0 hakyibTeTa
(«Teopus PyHKLNA KOMNNEKCHON NepeMeHHon»,«0OnepaumnoHHoe
ncyncneHmne»,«Teopus BepoaTHOCTEN») : y4yeb.-meToa.nocobue no

3 | cneu.rn.sbiclwen maT. / CaMmap.roC.TexH.yH-T, BbiCllas MaTeMaTuKa 1
npukaagHaa nHpopmaTuka; coct.: JI. B. JiumaHosa, J1. A. MypaToBa.-
Camapa, 2008.- 24 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1881

DNIEKTPOHHbIN
pecypc

Kynukosa, H.A. JInHenHas anrebpa. AHaMTUYECKas reomeTpus.
OnddepeHumanbHoe n nHTerpasabHoe ncHncneHns. QuppepeHunanbHble
ypaBHeHus : y4ebHo-MeToanyYeckoe nocobue / H. A. Kyankosa, O. B. DNEKTPOHHBIN
dapeeBa; CaMap.roc.TexH.yH-T, Bbicllaa maTemaTunka.- Camapa, 2019.- 86 pecypc
C..- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3824

OcHoBbI BbICLIEN MaTeMaTuKK. AuddepeHLumabHble ypaBHeHuns: y4ebHoe
nocobue / babasHy K0.B., MucenumsH T.J1., FOXXHbIA MHCTUTYT DNEKTPOHHbIN
MeHeg)XMeHTa: 2007.- Pexxum pocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10283

OcHoBbI BbICLLEN MaTeMaTUKK. Paabl: y4ebHoe nocobue / babasHy, H0.B.,
6 | MucenumsaH T.J1., KOXKHbIA UHCTUTYT MeHe)KMeHTa: 2007.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10284

DNEKTPOHHBIN
pecypc

HocTtyn obyyvatowmxcs kK 9P HTB CamlI'TY (elib.samgtu.ru) ocyuiecTsnseTcs nocpeacTBOM 3/EKTPOHHOMN
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelibl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. MepeyeHb MH(OPMALMOHHBIX TEXHOJIOTUHA, UCMOJIb3YEMbIX NMPU OCYLLECTBJIEHUMU
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obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUA UCMOMb3YETCS MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft y JIneH3noHHoe
(3apybexHblii)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbIX, MUHPOPMALLMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | MaTemaTuka http://www.mathematics.ru/ Pecypcbl OTKpbLITOro
focTtyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKOMN Da3bl, HeOOX0o4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKuOHHbIe 3aHATUSA

YyebHas ayauTopusa ON8 NPOBEAEHUS 3aHATUI NIEKLMOHHOIO TUMa, TEKYLLEero KOHTPOS U NMPOMEXYTOYHOW
aTTecTaluu, OCHALWEHHAs TEXHNYECKUMU CPeACTBaMM 00y4YeHUs, CyXaWuMu Ans npeacTaBneHus yyebHom
MH(oPMaLK 601bLLOK ayAMTOpUM, Habop AEMOHCTPALIMOHHOIr0 060pYA0BAHNS: 3KPaH, MPOEKTOP, KOMMbIOTEP

MpakTuyeckue 3aHATUA

KoMnbloTepHbIA Knacc - yyebHasa ayouTtopusa s NpoBeAeHWS 3aHATUN CEMUHAPCKOrO Tuna, KYpcoBOro
NPOEKTNPOBAHMNSA (BbIMOMHEHUS KYPCOBbIX PaboT), rpynnoBbiX U MHAUBMAYANAbHbIX KOHCY/IbTaUMA, TEKYLLErO
KOHTPONA 1 MPOMEXYTOYHON aTTecTauumn, obopyLoBaHHasa cneumanm3npoBaHHON Mebesnbio, KOMMbITEPHON
TEXHUKOWN C OOCTYNoM B ceTb "VIHTepHeT” 1 3/IeKTPOHHY0 MHMOPMaLMoHHO-06pa3oBaTenbHyo cpeagy CamlTY
MarHUTHO-MapKEPHON LOCKOW, KOMMJIEKTOM JINLLEH3NOHHOIO 1 CBOBOLHO pacnpoCTpaHAeMOro nNporpamMmMHoOro
obecrneyeHns, yKasaHHOro B pasfese 6 HacToslen paboyen nporpamMmbl

CaMmocTosATenbHas pabora

AyomTopusi, OCHalleHHas KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbLIO MOAKOYEHNA K ceTn «/IHTepHeT» 1 C
LOCTYMNOM B 3/IEKTPOHHYIO MH(OPMaLoHHO-06pa3oBaTenbHyto cpeny CamliTy.
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9. MeToagunyeckue MaTepuaibl

MeToaunyeckme pekomeHaaumm npu paboTe Ha nekuun

[lo nekumnmn CTyOeHT OOJKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO InTepaTypy No Teme
Nekunmn ¢ Tem, 4yTobbl MeTb NpeacTaBaeHme o npobnemax, KoTopsle byayT pa3bupaTbCs B NeKLUN.

Mepepn HavasoM nekumn obyyvatowmmcs coobulaeTca TeMa NeKUWK, NaaH, BONPoCkl, noanexatlime
pPacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepunan, coobaemblii
npenofaBaTesieM, JO/HKEH HE MPOCTO NPOCAyLWNBaTLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbIC/IEH, MOHAT, 3adMKCUPOBaH Ha Bymare n 3akpenJseH B NamaTu. MpucTynas K cayLwaHuio HOBOro y4ebHoro
MaTepuana, noae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKkunn (aKLLeHT Ha CyLLEeCTBEHHOM, MOBbILLEHNE TOHA, U3MEHEeHMe pUTMa, Nay3sa 1 T.M.), HeobxoamMmo BCaeq 3a
npenofaBaTesieM yMeTb Bbl€NATb OCHOBHbIE KaTEropuu, 3aKoHbl 1 ONpefeNiaTb UX coaepxaHue, npobnemsl,
npeanonaraTb UX BO3MOXHble pelleHns, okasaTenbCTBa M BbiBOAbl. OCyLLecTBAAS Takylo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHNE U AalbHenlee
n3y4veHue.

KoHcnekTupoBaHWe nekuun nossonseT obpaboTaTbh, CMCTEMATU3NPOBATbL U Jy4Ylle COXPaHUTb
NoNy4YeHHY UHGpopMauuto ¢ TeM, 4yTobbl B ByaywiemM Mo)XHO BblIo BOCCTAaHOBWTbL B MaMSATWM OCHOBHbIE,
coaepxaTenbHble MOMEHThI. TunnyHas ownbka, copepluaemas 0by4vatoLMMCs, LOCJIOBHOE KOHCMEKTUPOBaHME
peyn npenogaBaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTAeTCsA BpeMeHU Ha obayMbiBaHue,
aHann3 N cuHTe3 MHhopMauun. OTbrpas HY>KHY MH(OPMaLINIO, FTNaBHbIE MbIC/W, NPOBAEMbI, peLleHns 1
BbIBOAbl, HEOOX0AMMO COKpallaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbcs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTaX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWaHHOW NeKUuUn, a Takxe
nogyepkuBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXKEHUA. C OKOHYaHUEM JeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUIeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb Y4TO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YT0Obl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE NOATOTOBKN K MPAaKTUYECKNM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HeobX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme pekoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMIMHE NMPOBOAATCA B LIeNAX BbipaboTKM MPaKTUYECKMX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B peLleHN NPOGeCCMOHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenytollas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJIeHME C MJAaHOM MPAKTUYECKOTr0o 3aHATMUS, KOTOPbIA OTpaKaeT Coldep)XaHue
NpeanoXKeHHOW TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NMTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATNS;
5. BbINMOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka oby4aloWwerocs K NpakTUYECKOMY 3aHSATUIO MPOM3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPaKTUYECKNUX 3aHATUIA U (MNK) Nekuunin. B npouecce NogroTOBKU K MPakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb 0coboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKOoMeHL0BaHHOM
nUTEepaTypsbl.

PaboTa CTyAEeHTOB BO BPeEMS MPAaKTUYECKOr0 3aHATUS OCYLLECTBASETCA Ha OCHOBE 3a[laHWUiA, KOTOpbIE
BblAalOTCA 06y‘-la}OLLI,VIMCFI B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOoCOBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWA
HaxoOnTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, yMeTb HaXOAWUTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMaHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTe NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NpakKTUYeCcKUX 3aHATUAX oby4alowmecs LOSHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
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VHAUBMAYANbHbIE. B 3aBUCMOCTU OT CZIOXKHOCTYM NpeffaraeMblx 3aflaHnin, Lenen 3aHaTus, obuiein noaroToBKy
obyyatoLmxcs npenopaBaTeslb MOXXET NOACKA3aTb 00yYaloWUMCs anropuT™ peLleHns nan nepeoe LencTeue,
MNn ykasaTb obluiee HanpaBneHne paccyXAeHW. MonyyYeHHble pe3ynbTaTbl 06Cy)KAAOTCSH C NO3NLUNIA MX
afleKBAaTHOCTU MW 3(HEKTUBHOCTM B PAaCCMOTPEHHON CMTYaLMN.

MeTooun4yeckme pekoMeHgaLumm no BbINOJIHEHWNIO caMoCTOoATeIbHOW pa6OTbI

OpraHusaumnsa caMoCcToATeNbHOW paboTbl 06y4YalLWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOoCobBHOCTen, Mnepexoh OT MNOTOYHOro K
NHOVBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKU NocobusMM, Hay4yHON, CNPaBOYHON NNTEpPaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHuin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNS
JOMONHNTESIbHbIX 3HAHWI, NMO3BOASET 3HAYUTENBHO aKTMBU3UPOBATb NMPOLECC OBAALEHUS MHDOPMaLNEN,
crnocobeTByeT 6osee rayboKOMy YCBOEHUMIO M3yYaeMoro matepuana. Bce HoBble MOHATUSA MO U3yYaeMon Teme
HeobX0AMMO Bbly4NTb HaU3yCTb U BHECTW B M10CCapUiA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4YeHunsa Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeaCcTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTesieM BHE paMOK pacnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/KEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA U T.4.;

e B BubNMoTeKe, AoMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

O eKTUBHBLIM CPeACTBOM OCYLLECTBAEHMNS 06y4YaloWmMMCs CaMoCToATeNnbHOW paboThl fABASeTCS
3/IeKTPOHHAA MHGOpMaLMoHHOo-06pa3oBaTebHAs Cpefla YHMBEpPCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammamM OUCUUNAWUH (MOAYNeRn), NPaKTUK, K U3JaHUAM 3NEeKTPOHHbIX
61BNNOTEYHBIX CUCTEM,

10. ®oHA OLEHOYHbIX CPencTB No AucuUMnanHe (Moaynio)

@DoHJA OLLEeHOYHbIX CPeLCTB NpecTaBssieH B npunoxeHun Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.02.01 «MaTemaTunka»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.01 «MaTeMmaTuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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09.03.01 NHbopMaTUuKa 1 BblHUCNTESIbHASA
TexHuKa

NHdopMaTrKa 1 BbIHMCNTENIbHAA TEXHUKA B
He(pTeXMMNYECKOM NPOM3BOACTBE

Bbakanasp

O4yHo-3ao4Has

2026

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

kahegpa "IHhopMaTnKa N CUCTEMBI
ynpasaeHunsa" (HO-UnCy)

Kahenpa "2/1eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

360/10

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kop n
HauMeHOoBaHue
KOMMeTeHuuun

Kopn u HaumeHoBaHue
WHAUKATOPa AOCTUIXKEHUA
KoOMnNeTeHuuu

Pe3synbTaThl 06y4yeHus
(3HaTb, yMeTb, BNageTb,
COOTHECEeHHbIe C
MHAMKaTOpPaMM
BOCTUXKEHUS KOMNETEHLUH)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMK-1.1 MpruMeHsAeT 3HaHuA
MaTeMaTUYeCKUX 1
eCTeCTBeHHbIX HayK B
npogeccMoHaNbHOM
LEeATEeNbHOCTU

Bnagetb 0OCHOBHbIMU
3aKOHaMW JINHENHOW anrebpbl
1 MaTeMaTM4eCckoro aHaamsa

3HaTb NIMHENHY0 anrebpy,
BEKTOPHYt0 anrebpy,
AHAJINTUYECKYI0 FreoMeTpuio,
BBeLleHMe B MaTeMaTU4YeCKnn
aHann3, gudepeHLnanbHoe
NCYUCIIEHNE, NHTEerpanbHoe
ncyncneHune, paabl,
0bbIKHOBEHHbIE
anddepeHumanbHble
YpaBHeHWS, TEOpUI0
BEPOSATHOCTEN U
MaTeMaTUYeCKyto CTaTUCTUKY.

YMeTb NpuMeHsTb
MaTemaTuyeckue MeTonbl v
MoLenv Ons pelleHuns
npoeccnoHabHbIX 3ajay.

YHN

BepCaJibHble KOMMNEeTEeHLNN

YK-1 CnocobeH
OCYyLLeCTBATb
MoucK,
KpUTUYECKNIA
aHanu3 n CMHTE3
UHQopMaLmu,
NPUMeHATb
CUCTEMHbI MOAXOA,
L4719 peLueHns
MOCTaBJIEHHbIX
3ajad

YK-1.1 BbinonHaeT nomck
HeobxoauMow nHhopMaLunu,
€€ KPUTNYECKUN aHanun3 un
obobLiaeT pesynbTaThl
aHanusa gns peleHns
MOCTaB/IEHHOW 3a4a4n.
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BnaneTb nepBuYHbIMU
HaBblKaMy Y OCHOBHbIMU
MeTo4aMu pelleHmns
MaTeMaTU4ecKux 3afay us3
LNCUUNANH
NpPoeCCUOHaIbHOI0 LKA U
ANCLMNANH NPOGUIIbHON
HanpaB/IeHHOCTH




3HaTb (YOPMYNPOBKM LiENEN,
KpUTEPWEB 1 NapameTpoB
MaTeMaTMYecKon moaenu ans
peLIeHUns 3aa4 UHXEHEPHON
NPaKTUKKU, METOAbI OLLEHOK
afleKBaTHOCTY
MaTeMaTUYeCcKon MoLenu no
CTerneHn cOOTBETCTBHUS
pe3ybTaToB, NOJYHYEHHbIX MO
MOZeNIN, AaHHbIM
3KCMeprMeHTa U TeCTOBON
3aa4un

YMeTb hopMysinpoBaTh
MaTeMaTU4Yeckmne mogenu ons
npencTassieHns 6a30Bbix
nprvKnagHbIX 3afay B
HepTexmMmMmmn4eckom
Npon3BOLCTBE
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ManVILI,a COOTBETCTBUA OLeHOYHbIX CpeacTB 3anylaHMpoBaHHbIM pe3ynbTaTam

obyueHuns
KoHTponupyembl Ko .
OHTP Py A O6pasoBaTenbHbIN o
1 paspen (Tema ||KoMneTeHUM Tekywmn MpomexyTouyHas
pe3ynbTaT (3HaHUA,
aucumnnuiel) [1, nl KOHTPOIb atrecrtaums
YMeHUSA, HaBbIKW)
2,3,4,56,7] || nHaukatop
JInHenHan 3HaTb MeToabl OnPoc Ha
anre6pa peLLeHNss CUCTEM P
(maTpuubl aBHEHUIN; yMeTb  ||CoMAHaps, [MMCbMeHHBbIN 3K3ameH
P ’ YK-1, OlNK-1 yp Y npakTunyeckue ’
onpepenuTenu, NPUMEHATb annapart 3anaHus TecT, 3awmTa PIP.
CIAY, BekTopHas martpuy ang 1DOBE Ké nas3
anrebpa) peLueHns 3agad. poBep '
3HaTb ypaBHEHNSA
AHanuTnyeckas KPUBBIX 1
reomeTpus . PeweHne 3agay y
noBepxHoOCTEN; 3K3ameH, 3awuTa
(Npsimble, OCKN,
YK-1, OMNMK-1 |ymeTb Haxoautb . |[npoekTa unu
MIIOCKOCTH, KOMMbIOTEPHbIN .
paccTosHUSA, YIbl, nabopaTopHOW.
KpuBble 2-T0 VDABHEHUS TecCT.
nopsaka
pAaKa) KacaTenbHbIX.
MatemaTnyeckum 3HaTh OCHOBI
aHanus KoHTponbHble
nnddepeHumnansHor
(npegensl, paboTbl, TECTbI Jk3ameH unu
npou3BoaHble YK-1, OIK-1, J|o  uHTerpansHoro no Teopun nnddepeHLpoBaHHsbI
P ’ Orl1K-8 UcUYUCNeHNs; ymeTb pun, - P P
WHTerpansbl, psiabl, NCCIIENOBATE 3awmTa 1 3ayer.
PYHKLMM MHOTUX ® HKH‘?AM pacyeToB.
nepemMeHHbIX) y '
MCKpeTHasi
ﬂa're::amxa 3HaTb 6a30Bble [omaluHne
NOHATUSA ANCKPETHOMW ||3aaaHus,
(MHOXecTBa, Or1K-1, OrK- Anckp A
MaTeMaTuKK; YMeTb ||[KONSOKBUYMbI, 3ayeT nnm sK3ameH.
rpadbl, 6ynesa 8
anre6pa NPUMEHATb UX NS ||CAMOCTOATESbHbI
’ anroputMmsauum. e paboThl.
KoMbuHaTopuka)
3HaTb 3aKOHBbI
Peluenne
Teopus pacnpeaenenns, NPaKkTU4YECKNX
P . |lyk-1, onk-1, [lymets be
BEepOATHOCTEN U Kencos, OKk3aMeH, TecT.
Or1K-8 obpabatbiBaTb
maT. cTaTUCTUKA nabopaTopHble
cTaTucTmyeckue
paboTbl.
naHHbIE.




TunoBble 3apaHna ANA NPOMEXYTOYHOM aTTecTauum No AMCUUNInHe
B51.0.02.01 «MaTemaTnka»
Aana HanpasneHus 09.03.01 UHdopmaTuka u BbluMCIIUTENbHAA TEXHUKA
npodunb VHpopmaTuka 1 BblYMCINTENBHASA TEXHMKA B HE(PTEXMMUYECKOM NPOM3BOACTBE

2025 rog npuema

KoHTponupyemasi KoMmneTeHUMUA:

OlK-1. CnocobeH NpMMEHATb eCTECTBEHHO-Hay4Hble U OOLENHXXEeHePHble 3HaHUA, MeToAbl
MaTemMaTM4eCKOro aHanusa u MoenvMpoBaHusi, TEOPEeTUYECKOro N 3KCrnepuMeHTanbHOro nccrniefoBaHus B
npocdpeccrMoHanbLHON AeATeNbHOCTU.

Bpe
M3 Ypos
BbIN
€Hb
Ne OMM | ciox | Ne
Oteet Tun €Hu
s3agaH | CopgepxaHue 3agaHus HOCT | TeMm
Ha 3agaHue 3agaHus A
ns n bl
338 | (Gan
aHu
n)
4,
MWH
OlK-1. CnocobeH NpMMeHATb €CTeCTBEHHO-Hay4YHble N OOLLUEMHXXEHEpHble 3HaHWSA, METOAbl MaTemaTu4ecKoro
aHanvM3a 1M MOAENMPOBaHWS, TEOPETUYECKOro W 9KCMEepPVMMEHTaNbHOro uccnegoBaHus B npodheccrmoHanbHom
OEeATenbHOCTH.
4 5 3) OTKpbITLIN
OnpepenuTens paBeH c
1. 2 -3 passepHyT | 1 |1 11
bIM
no-2: 2) 22 OTBETOM
3) -22: 4)2
Onpegenutenb He U3MEHUTCA, eCnun 3) 3akpbITbIN,
1)nepectaBnTb MECTaMN ABE CTPOKU C BblGopom
2)nepecTtaBuTb MecTamu ABa ctonbua OflHOTO
5 3)cTpoku onpegenuTens 3aMEeHUTb npasumbHoO | 4 1 11
’ cTonbuamu, a cTonbubl - COOTBETCTBYOLLMMU ro oteeTa |
CTpoKamu
4)nonennTb 3NeMeHTbl Kakon-HMbyab CTpOKU
(cTonbua) Ha ux obLwmin aenuTens
Onpepenutens 3-ro nopsigka 3To: 2) 3akpbITbIN,
1) BekTop, KoOpANHaTaMm KOTOPOro SBMSAIOTCS ¢ Bbibopom
3MNeMeHTbI, CTOSILLME Ha [MaBHOW AuaroHanm OfHOro
mMaTtpuLbl. NpaBuIbHO
2) Hekotopoe u4ucno, onpeaerneHHbIM ro otseTta
3 ob6pa3om comnocTaBneHHoe C MaTpuuen 1 1 11
’ 3) PeweHne cuctemMbl ypaBHEHWA, U3 ’
KoadbpurumeHToB KoTOpOW cocTaBneHa
martpuvua.
4) BekTop, KOOpAMHATaMM KOTOPOTO ABMATCA
3MeMeHThbl, CTosILMe Ha NOBOYHON AnaroHanm
mMaTtpuLpl.
OnpeaenuTtenb TpeyronbHOro Buaa paseH | 1) 3aKpbITbIN,
1) npowusBedeHU0  3MEMEHTOB  MaBHOW ¢ Bbibopom
AvaroHanm 0ofHoro
4. 2)cymme 3NeMeHTOB rMaBHOW AnaroHanu npasunsHo | 1 1 11
3) npousBedeHVIO 3MeMeHTOB NOBOYHOWN ro oteseTa
AvaroHanu
4)cyMMe anemeHTOB No6GOYHOM AnaroHanu




Bpe

M3 Ypos
BbIM
onn | SHb
Ne cnox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHve 3agaHus HOCT | TeMm
Ha 3agaHue 3agaHus 2
nsi aan " bl
(6an
aHu
n)
A,
MWH
1 2 3 1) Kom6uHup
OBaHHbIA C
Onpegenutens |2 1 2| pasen BbIGOPOM
5. oAHoro 2 2 1.1
3 21 npaBuIbHO
1) 8 2-8 3)6 4)-6 ro oteeta
3anucaTb MUHOp aneMeHTa |2 6 OTKpbITBIN
onpegenutens azs 0 5 c
6. 2 6 2 pa3BepHyT | 1 1 1.1
4 3 1 bIM
0 5 6 OTBETOM
MunHopom anemeHTa onpegenutens 3aKpbITbIN,
TpeTbero nopsigka HasblBaeTcH ¢ Bbibopom
onpepenuTens BTOPOro nopsiaka, OfHOro
nony4yaroLmncs 13 AaHHoro onpeaenuTens npaBuIbHO
1) BblMepKMBaHUEM ntobol CTPoOKK K cTonbua, ro oteeta
B KOTOPOM CTOUT AaHHbIN 3NeMEHT
7. 2) BblYEPKMBAHMEM CTPOKM, B KOTOPOW CTOUT | 4) 1 1 1.2
[OAaHHbIV 3neMeHT 1 nboro ctonbua
3) BblyepkuBaHMeM nbon CTpokn 1 nboro
cTtonbua
4) BblYepkMBaHMeM CTpokuM M ctonbua, Ha
nepeceyeHUn  KOTOPbIX  CTOUT  AaHHbIN
3ANeMeHT
3 5 7 1) Kom6uHup
OBaHHbIN, C
Cymma wmatpuy A=[2 -1 0| wn BbIGOPOM
OfHOro
4 3 2 NPaBUNBLHO
ro oteeta
1 2 4
B=| 2 3 —-2|pasHa
-1 0 1
4 7 11
nla4 2 -2
3 3 3
8. 1 1 1.2
4 7 11
4 -2 2
3 3 3
4 -7 11
314 2 -2
3 3
4 8 11
a4 2 -2
3 3 3




Bpe

M Ypos
BbIM
€Hb
Ne OfM 1 crox | Ne
Oteet Tun €HuU
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Mpoussegenne wmatpuy AB, rae A= KombuHmp
OBaHHbIW, C
131 2 10 BbIGOpOM
2 0 4/uB=|1 -1 2| pasHo OAHOrO
npaBuIbHO
1 2 3 3 2 1 ro oteeta
4 6 6 8 0 7
o yl1 7 3| 216 10 4 312 |12
8 11 14 13 5 7
4 6 6 8 0 7
3)|6 7 4| 4|16 10 4
8 11 14 3 5 7
3To
npsiMoyronbHas
10. MaTtpuuei Ha3biBaeTcH.... Tabnuua, 1 1 1.2
coCTaBrieHHas U3
yncen
Tabnuua, y
KOTOpOW 4uncno
11. KBagpatHas maTpuua — 370.... CTPOK W 4ucno 1 1 1.2
cTon6uos
OQVHaKOBO
MaTpuvupbl MMEOT OAMHAKOBYHO pa3MepHOCTb. | 2) KombuHup
Ecnm E — eavHuMyHaa matpuua TOro ke OBaHHbIN, C
pasmepa, 4Yto u matpuubl A,B,C , n matpuua BblGOpOM
12 C=3A+B-E , Torga BepHO paBeHCTBO oHoro 1 1 12
’ 1) E=C-3A-B npaBuUNbHO '
2) B=C-3A+E ro otseTta
3) C-E=3A+B
4) A=C-B+E
Mpun nepectaHoBKe MecTamMu  ABYX | 2) 3aKpbITbIN,
cTONOLUOB MaTpuLbl ee onpepenuTens... ¢ Bbibopom
ofHoro
13. 1)He meHseTca nNpaBunbHO | 4 1 12
2)ymHoxaeTcs Ha(-1) ro otseTta
3)CTaHOBUTCS paBHbIM HYMO
4)ymHoxaeTcs Ha 1
Yucna B MHOEKCe Yy 3fieMEHTOB MaTpuubl | 2) 3aKpbITbIN,
O3HayvaroT: ¢ Bbibopom
1. CTENEHb; oaHoro
14. 2. HomMep CTpoku n cTonbua; npasunsbHo | 1 1 1.2
3. nopsAoK MaTpuLbl; ro oteeta
4. uncna, Ha KoTOpble HY>XHO
nocrnegoBaTenibHO YMHOXWUTb 3NeMEeHT
3anucb pasmep mMaTtpuubl (2x4) o3Ha4vaeT: | 3) 3akpbITbii,
1. maTpuua Hynesas; ¢ Bbibopom
2. maTpuua KBagpaTHas; OflHOrO
15. 3. maTpuua nmeet aBe CTpoku un 4 ctonbua; npasunsHo | 1 1 1.2
4. onpepenutens MaTpuyubl paBeH 24; ro oteeta
5. HeT npaBuNbLHOro OTBETA.
. | 5) 3akpbITbii,
16. MaTpuua cucTeMbl aTo: ¢ BLIBOpOM 1 1 1.2

1. HyneBag matuua;
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2. maTpuua E; oHoro
3. maTpuua, coctosiwasa M3 koadhprUMEeHTOB npasunbHO
CcBODOAHbIX YNEHOB; ro otseTta
4.HeT npaBunbHOro OTBETA;
5. matuua, cocrosiwas u3 koapPULMEHTOB
NeBON 4YacTu.
[HaHbl MaTpuLibl (1 4 1) OTKPbITbIN
1 0 3 10 5 c
a=(3 7%, B=(2 -1
17. 3 —4) PasBepHyT | 3 2 1.2
3 1 biM
CyuwecTsyeT nu npousseaeHue A-BT, u, ecrim oTBETOM
CYLLECTBYET, HanauTe ero.
YcTtaHoBUTE COOTBETCTBUE Al B I 3akpbITbIiA,
1.MaTpuua A.MakcrManbHbIn 4l 2113 Ha
HEHyneBoWn MVHOP cornocTasn
2.MuHop anemeHTa | b.onpegenutens, €Hune
onpepenuTensi NoMyYeHHbIN n3
AaHHOro nytem
Bbl4YEPKUBAHUSA
CTpoku 1 ctonbua, B
KOTOPbIX cTouT
BblOpaHHbIV
18. SEMEHT 1 1 1.2
3.0npegenutens B.npsimoyronbHas
MaTpuubl Tabnuua Yncen
4. PaHr maTpuubl I.paBeH cymme
npousseaeHumn
3aN1emMeHToB ntobon
€ro CTpoku ctonodua
Ha nx
anrebpanyeckne
OONONHEeHNs
19. Cuctema ypaBHeHWIA, uMetowasi XoTs Obl | COBMECTHOM 1 1 13
OAHO peLleHne, HasblBaeTcs. ..
Onpepenute Teopemy Kpamepa 3) 3akpbITbii,
1) cuctema nVHENHbIX YpaBHEHWA WMeET C BblGopoMm
6ecuyncneHHoe MHOXECTBO peELLEHUI O[HOTO
2) ko3adpPUUMEHTBI NPU  HEU3BECTHbIX WU npasBunNbHO
cB0oOOAHbIE YNEHbI NPONOPLMOHATBHBI ro oteeta
20. 3) Ecnu onpegenutens CHCTEMbI OTIYEH OT 1 1 13
Hynsi, TO cuUcTeMa JWHEWHbIX YpPaBHEHWN
UMeEeT OOHO eANHCTBEHHOE pPeLLeHNe, MPUYEM
Hen3BecTHoe paBHO OTHOLLEHNIO
onpegenutenen.
4) Ecnu onpepenvTenb CUCTEMbI  NIMHEWHbIX
YpaBHEHUN UMEET €AMHCTBEHHOE peLleHue
YpaBHeHWe HasbiBaeTCH NUHENHbIM, ecnn | 2) 3aKpbITbIN,
OHO? ¢ Bbibopom
1) nNpu noacTaHOBKE X BMECTO NEPEMEHHbIX ofHoro
BO BCe YypaBHEHuMs OHu obpaliaiTcs B NpaBuIbHO
BEpHble paBEHCTBA. ro oteeta
2) conepXuT nepemMeHHble TOMbKO B MepBOi
21. CTEMEHN W He COAEPXWUT npousBedeHNn 1 1 13

nepemMeHHbIX.
3) paccmaTtpuBaloTcs B OCHOBHOM CUCTEMbI
OBYX JUHENHbIX YypaBHEHWN C  OBYMSA
nepeMeHHbIMN 1 Ba METOAA UX PeLLeHns

4) OCHOBaH Ha MCMOMNb30BaHWM
onpegenutenen.
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PaccTtosiHne d Mmexay Toukamm Ml(xl; yl) n|2 3aKpbITbIi,
¢ Bbibopom
M, (X2 Yo ) onpegenseTcs no gopmyrne OfHOrO
npaBuIbHO
2 2
1) d= \/(x2 +x ) +(y, +Y,) ro oTBETa
22. 2 2 1 1 1.4
2)d = \/(Xz - Xl) +(y2 - yl)
2 2
3 d= \/(Xz _X1) _(yz - y1)
2 2
ad = \/(Xl + Xz) _(yl + yz)
KoopauHaTtbl  TOYKM C(X; y), nensuien 1) 3akpbITbIi,
¢ Bbibopom
OTPE30K Mexay TouKamu A(Xl; yl) " OfHOro
. npaBuUIIbHO
B(Xz, y2) B 334aHHOM OTHOWweHun A 0 oTBETA
onpeaensalTcs no opmynam
1)X:lerﬂuxz _ Nt
1+ 1+
23. 1 1 1.4
z)xle_/b(z y:yl_ﬂ“yZ
1+ 4 1+
3)X=x1+/”tx2 Nt
1-4 1-4
4)X:X1_/IX2 :y1+iy2
1-1 1+ 4
CkanspHbiM npousBegeHMeM OBYX BEKTOpPOB | 4) 3aKpbITbIN,
Ha3bIiBaeTCH npom3sBeneHue ¢ Bbibopom
1) nx mogynew; OflHOTO
2 nx moaynemn, YMHOXEHHOEe Ha CUHYC yrna NpaBuIbHO
24, MexXay HUMu; ro oTeeTa 1 1 1.4
3) Ux Moaynewn, yMHOXEHHOE Ha TaHreHc yrna
Mexay HUMU;
4) nx moaynemn, yMHOXXEHHOE Ha KOCUHYC yrna
Mexay HUMm
Korg BEKTOpa KOnnuHeapHbI? | 3) 3aKpbITbIN,
1. Koraa #0; C BblGopom
2. Koraa =0; ofHoro
25. 1 1 14
3. BEKTOPHOE NPOMN3BELEHME STUX BEKTOPOB NpaBuIbHO
paBHO 0; ro oTeBeTa
4. HeT NpaBwUIbHOro OTBETA.
K nuHerHbiM onepauuam Hag Bektopamu | 3) 3aKpbITbIN,
oTHocATCA ¢ Bbibopom
1) BblYMCNIEHME CKaNSPHOro Mpov3BeaeHUs OflHOrO
BEKTOPOB NpaBuIbHO
2) BblYMCIIEHME CMELLAHHOrO MpoV3BeaeHNs ro oteeta
26. BEKTOPOB 1 1 15
3) cnoxeHue, BblYMTAHWE W YMHOXEHWE
BEKTOPAa Ha 4n1cno
4) BblYNC/IEHNE BEKTOPHOIo
rnpovssefeHuns
- a b i 54,12 OTKPbITbIN
97, DaHbl BekTopbl: d(1,2,3), b(1,0,2). Hantm | ( ) ¢ p 5 ) 16

TNIMHEeNHY KoMGMHauuo 2d + 3b.
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pasBepHyT
bIM
OTBETOM
3x-4y+37=0 OTKpbITHIN
HanucaTtb ypaBHeHMe MpsAMON, NpoXoasiuen c
28. yepe3d Touky A (— 3; 7) u napannenbHow passepHyT | 3 2 1.7
npsimon 3x — 4y — 10 = 0. bIM
OTBETOM
1;2) OTKpbITHIN
_ c
Hawitn Touky nepeceyeHusi NpAMbIX X +y — 3 =
29. Own2x+3y—8=0. passBepHyT | 2 2 1.7
bIM
OTBETOM
YkaxuTe cnocobbl 3agaHust PyHKLUMK: 3) 3akpbITbIi,
1) maTtemaTmyeckmn ¢ Bbibopom
30. 2) reomMmeTpuYecKuii oJHoro 1 1 2.1
3) aHanuTMyeckun rpaduyuecknii TabnuyHbIN npaBunbHO
4) onepaTopHbIf ro oTeeta
2 3) KombuHup
lim -1 OBaHHbIN C
31. x->1 X —1 g;fgr‘:)o"" 2 |2 2.1
10 2)1 3)2 4)3 NPaBUMbHO
ro oteeta
. 3x+5 2) OTKpbITBIN
lim = c
32. -7 X—5 pasBepHyT | 2 1 2.1
1) 15 2)13 3)17 47 bIM
OTBETOM
) 1) OTKpbITbIV
3X° —2X c
33. x-0 2x2 _5x B pasBepHyT | 3 2 2.1
12/5 2)2 3)5 4312 BIM
OTBETOM
5 OTKpbITbIN
c
o - sinl10x
34. Hantu !(Lrt(} t92x pasBepHyT | 2 2 2.1
bIM
OTBETOM
. 0 OTKpbITLIN
Onpepenutb yrrnoBow KoadbpuumeHT c
35. HaKMOHHON acUMNTOTbI OYHKLM pasBepHyT | 2 2 21
2x+5
f(x) = = bIM
OTBETOM
5 OTKpbITHIN
c
X
36. Ecnu lim (?) =e* Tok="7 passepHyT | 2 2 2.1
e bIM
OTBETOM
YcTaHoBUTE COOTBETCTBUE B r 3akpbITbIi,
1.Mepsbiit } A lim £@) — 2%/ 34l 1] 2 Ha
3amMevaTenbHbIn x~>ag(®)  limg(x) conocTtasn
npegen eHune
37, 2.Btopoii } B.f'(xo)_= 1 1 21
3amMevaTenbHbIN lim £®=f o)
npegen XX X~%o
3.MpaBuno B.lim ™ = 1
Jlonutansa x-0 ¥
pacKpbITUs
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HeonpeaeneHHoCT
en
4. MpoussoaHast B | iy, (1+1)" —e
TOYKe x—00 x
YKa3saTb HaKMOHHYI0 acumnToTy dyHKUMK Yy | 4) Kom6uHup
= (x+1)3/(x-1)? OBaHHbIN C
1)y=5 BbIGOpOM
38. 2)y=- O[HOTO 3 2 2.2
3)y=-x+5 npaBuIbHO
4)y =x+5 ro oteeta
MpoussogHasn dyHKUMM | 1) OTKpbITbIN
y =4x> +2x* + X—5 pasna ;mBepHyT
” 1)12x% + 4x+1 bIM , , ”s
. OTBETOM .
2)4x? +2x -5
3)12x°% +4x% +1
4) 8% +2x+1
MpounsBopHasn dyHKuMM | 3) OTKpbITbIV
y = (X3 —lXXZ + X —I—l)paBHa ;asaepHyT
10 1)3x* +4x% —2x -1 bIM . |, )s
. OTBETOM .
2) 2x* +x*—2x-1
3)5x* +4x® +3x* —2x -1
& X +x¥+x2-x-1
Bropas npousBoaHas dyHkumm | 1) OTKpbITbIN
y = XIn X paena c
i 1 pasBepHyT X ) b3
. bIM .
1 ; 2)Inx+1 OTBETOM
3)In x 4)-In x
Ouddepenuman nepBoro nopsiaka | 3) KomBuHup
pyHKUMM y=3 x* paBeH OBaHHbIN C
- BbIGOpOM
42. 1 2 23
1) 12xdx 2) 4 X° dx onHoro
3 3 npaBuUmbLHO
3)12 X" dx 4)3 X™ dx ro oTBETa
MpoussopgHas  npousBepeHusa  (x+2)e* 3) COTKpb'TbM
paBHa ...
43. 1) ex 2)—eX(x+l) 3)eX(x+3) 4) eXl(e+2x+x?) ElaMaaepHyT 1 2 23
OTBETOM
Andcbepenuman nepBoro nopsiaka | 1) OTKpbITHIN
dyHkuMmn Y = 453 +2X? + X —5 pagen gaasepHyT
1)(12x% + 4x +1)dx; bIM
44, ) OTBETOM 1 2 2.3
2)(4X° +2X —5)dx;
3)(12x° + 4x? +1ydx;
4)(8X% + 2X +1)dx
X2 +1 4) COTKpblTblVl
45. MponssoaHas pyHKuMn y= ﬁ paBHa pasBepHyT 2 2 2.3
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4x 4x2 bIM
1) —— 2) ———— OTBETOM
2 2
(x2 —1) (x2 —1)
3 4x " —4x
Y (o 2
(x2 —1) (x2 —1)
BTopasi npouseoaHast dyHkumn Y = XSin X | 4) OTKpbITbIA
c
paBHa
46. . . pasBepHyT | 2 2 23
1)SINn X+ XCOS X 2) —XSIN X bIM
3) 2C0S X + XSiN X 4) 2€0S X — XSin X OTBETOM
MHOXeCcTBO BCex TOUeK (X, Y), ANns KOTOPbIX 3akpbITbIi,
onpeaerneHa ¢yHKUMA z=f(x,y) C BblGopom
Ha3blBaeTcA ofHoro
47. a) obnacTtb 3Ha4YeHUN PYHKUNN; B) npasunbHO | 1 1 2.4
6) obnactb onpegenexHust yHKLMK; ro oTBeta
B) TMHNSA YPOBHS;
r) rpadpvk dyHKUMK.
Yto npepctaBnser cobou  rpadwmk | B) 3akpbITbIi,
dyHKUMM ABYX nepemeHHbix z=f(x,y) B ¢ Bbibopom
TPEXMEepPHOM NMpoCTpaHCTBE? OfHOro
48. a) KpMBYIO NMUHWIO; npasunsHo | 1 1 24
6) NOBEPXHOCTH; ro oteeta
B) NNOCKOCTb;
r) TOYKy.
Kak ob6osHauyaeTcsa u4acTHaa npowusBogHas | B) 3aKpbITbIN,
dyHKuMn z = f(x, y) N0 nepemeHHon x? ¢ Bbibopom
a) az, ofHoro
dx’ n
pral paBurnbHO
49. 6) % rooteeta |1 |1 2.4
0%,
)a?"'
F)E/
Yemy paBHa vacTHas npoussogHas = | @) 3aKpbITbIA,
o ox C BbIGOPOM
PyHKUMM z = x°y + 3y?
a) 2xy: ofHoro
50. 6) X2 +’3. I'IpaBVIJ'IbHO 1 1 2.4
B) 2x + 3,y' ro oTeeTa
r) 2x.
Y10 HeoGX0AMMO NPOBEpPUTbL B TOUKE ANA | a) 3aKpbITbIN,
BO3MOXHOro IKCTpEeMyma doyHKUMM ¢ Bbibopom
z=1f(x,y)? O[HOTO
a) paBeHCTBO Hymio obenx  YacTHbIX npaBuUmbLHO
MPOM3BOAHbLIX MEPBOro NOPSAKa; ro oteseTa
51. v . 1 1 24
0) paBeHCTBO HyMNI0 YacTHOW NPOU3BOLHOW MO
X;
B) paBEHCTBO HyS0 YaCTHOW NPOU3BOAHON MO
Yi
r) HENPEPLIBHOCTb (PYHKLIMM B 3TOW TOYKE.
Kak HasbliBaeTCcsi BEKTOp, cCOCTaBNEHHbIN | ) 3aKpbITbIN,
M3 YaCTHbIX MNPOU3BOAHBLIX (PYHKLUK ¢ Bbibopom
= ?
50, z=f(x,y)B Tque.. O[HOTO 1 1 24
a) BEKTOp HopManu; npaBuUbLHO
6) rpagmneHT; ro otseTta

B) HanNpaensaoLWWA BEKTOP;
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r) €AUHUYHBIV BEKTOP.
Yto nokasbiBaeT rpagueHT ¢yHKuum B | 0) 3akpbITbii,
3agaHHOMN TouKe? ¢ Bbibopom
a) HanpasneHve Haubonbliero yb6biBaHUA OflHOTO
53 DyHKLMY; npasunbHO | 4 1 24
) 6) HanpaBneHve Haubonbluero Bo3pacTaHus ro oteeTa '
hyHKUMK;
B) 3HauYeHMe PYHKLUUN B 3TON TOYKE;
r) CKOPOCTb M3MEHEHMS aprymeHTa.
Yto Takoe TNMHUA YPOBHA PYyHKUMM | a) 3akpbITbii,
z=1(x,y)? ¢ Bbibopom
a) MHOxecTBO Touek, rge f(x,y)=C O[HOTO
(nocTosiHHas); npaBuIbHO
54. . 1 1 24
6) rpadouk pyHKUMM B nnockoctn Oxy; ro oteeta
B) npoekuus rpacuka Ha ocb Oz;
r) MHOXeCTBO ToyeK, [Ae  YacTHble
MPOM3BOAHbIE PaBHbI HYMHO.
Kakoe ycnoBue A0mMKHO BbINONMHATLCA ANA | B) 3aKpbITbIN,
anddepeHumpyemocTn PyHKumm z = f(x, y) C BblGopoMm
B TOuKe? OHOro
a) CyLLeCcTBOBaHME YacCTHbIX MPOM3BOAHbLIX B npaBuUbLHO
55, 3TOW TOUuKe; ro oteeTa 1 1 24
6) HenpepbIBHOCTb YaCTHbIX NPOU3BOAHBIX B
OKPECTHOCTU TOYKY;
B) CYLleCTBOBaHME W  HENpepbIBHOCTb
YaCTHbIX NMPOU3BOAHbIX B TOYKE;
r) paBEHCTBO YACTHbIX NMPOU3BOAHbIX B TOYKE.
COOTHECUTE NOHATHE C Er0 ONpeaeneHnem 3aKpbIThIi,
NnoHsTME onpegenexve r Ha
1. O6bnactb A.MHOXecTBO 3 1] 2] 4 conocTaen
onpegeneHuns TOYeK (X, Y) eHne
PYHKLUMM nnockoctn Oxy,
z=1(x,y). ONSA KOTOpbIX
f(x,y)=C (rne
C—
NMOCTOSIHHASA).
2. 'padouk B.MHoOXxecTBO
PYHKLUMM Bcex nap (X, y),
56. z=f(x, y). Mpu KOTOPbIX 1 1 2.4

dyHKuua f umeet
3Ha4YeHue.

3. JInHuA ypoBHS

B.lMoBepxHoCTL B

npon3BodHble

PyHKUUN TPEXMEPHOM

z=1(x, y). NpOCTPaHCTBE,
3agaHHas
ypaBHEHUeM
z=1(x,y).

4.YacTHble I".MNpoussoaHble
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dyHKUMN
z=1(x,y).
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ax Ay’
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57.

CooTHecuTe
Ha3BaHMEeM/CMbICIIOM

BblpaXxeHue Cc ero

0z
T ox

A.lNonHbIn
andpdepeHumnan
dyHKLUMN
z=1(x,y).

0z
By

B.YactHas
npoussogHas z
o X.

3.dz=2ax +
ox
0z

dy

B.YactHas
npoussogHas z
noy.

0z 0z
e
ox ' dy

I.I'pagueHT

dyHKUMN
z=1(x,y).

3aKkpbITbIi,
Ha
cornocTasn
eHue

2.4

58.

CooTHecuTe ycnoBue C ero HasaHavyeHmem

0z 0z
1—=0u—=0
ox oy

A.Ycnosue
HanM4us
MUHUMYyMa
dyHKUUN

z=1(X, y) B TOuke.

2. AC-B2>0 nu
2
A<0 (rpe A= 2=

9%’
9%z

9%z
B= = =
oxdy’ c 8y2)

B.Ycnosune
Hanm4ms
MaKkcMMyma

dyHKUMN
z=1(X, y) B TOuUKe.

3. AC-B?>0 wu
A>0

B.Ycnosne
OTCYTCTBUS
3KCTpeEMymMa

dyHKUMN
z=1(X, y) B TOuUKe.

4. AC-B2<0

".Heobxoanmoe

ycroBue

3aKpbITbIN,
Ha
conocTasn
eHve

2.4
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3KCTpeMyma
(kpuTHyeckas
TOYKa).
CooTHecuTe 06BLEKT C ero reomeTpuyeckomn 3akpbITbii,
MHTepnpeTaumen r Ha
1. OyHKUMS A.BekTop, 31 2] 2 conocrasn
z=1(x,y). yKasblBaoLLWI eHne
HanpasneHne
HanbonbLlero
BO3pacTaHusi
dYHKUUKN B TOYUKeE.
2. JInHuA ypoBHS B.MoBepxHOCTL B
f(x,y)=C. npocTpaHCcTBe
Oxyz.
3. paguneHTt B.KpuBas Ha
9z @
59. (ia—z) B Touke. | MnockocTn Oxy, 1 1 2.4
y BOSIb KOTOPOM
3Ha4YeHne
dyHKUMN
MOCTOSAHHO.
4. KacatenbHas ".NnockocTb,
MNOCKOCTb K «npuneratowas»
rpaduky z =f(x,y) | kK rpacpumky
B TOYKE. dyHKUUKN B
JaHHON TOYKE U
annpoKCUMUpYo
Las ero
noKanbHo.
Mopsaok HaxoXxpaeHus YactHbIX | 1 -2 >3-4 3aKpbITbIN
NPOU3BOAHbLIX NEePBOro nopsiaka PyHKLUN Ha
z=1(x,y) yCTaHoBne
Pacnonoxute warm B npaBUNbLHOMW Hue
nocrenoBaTeNIbHOCTU: nocneaosa
TENbHOCTK
1.3acumkcupoBaTth NepemeHHyo y (cumtatb eé
NMOCTOSAHHOM).
60. 1 1 2.4

2 lMpoanddepeHumposaTb
nepemMeHHOMN X, Nony4nB 0z

f(x, y) no

ox

3.3admkcrpoBaTb NEPEMEHHYI0 X (CunTaTh eé

NMOCTOSIHHON).

4.MpoandhdepeHumnpoBaTtb

f(x, y) no

. d
nepeMeHHoit y, Nony4ns 5 .
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Mopsaok nccrnenosaHus dyHkuMmn | 2 -1 -3 -4 3akpbITbIi
z=1(x, y) Ha aKCTpeMym Ha
Pacnonoxute warm B npaBUNbLHOW ycTaHoBne
nocnenoBaTenbHOCTU: HVe
nocnenosa
1.Hantn uvacTHble npou3BOOHbIE BTOPOro TernbHOCTH
nopsgka: o2, 2z 2z
ax2' dxdy ’dy?
61. 2.HanTtun KpuTu4eckune ToUKM, peLumnB cuctemy 1 1 2.4
0z 0 0z 0
ax ~ ay
3.BbluncnuTb 3Ha4eHns BTOPbIX NPOM3BOOHBIX
B KaXXOOWN KPUTUYECKOWN TOYKeE.
4 MpuMeHUTb [ocTaToyHble ycrnosus
akcTpeMyma (4epes3 onpepenutens ecce n
3HaKWU BTOPbIX NPOU3BOAHbIX).
Mopsaok BblYUCneHnsa nonHoro | 3—-1-2-4 3akpbITbIi
anddepeHumnana dz dyHkummn z=1(x,y) B Ha
TOuKe yCcTaHoBne
Pacnonoxute warm B nNpaBUNLHOW HVe
nocnenoBaTeNbHOCTU: nocnegosa
1.HaiiTn YacTHylo NpoussoaHylo 2= TENBLHOCTU
ay
62. 2.3anucatb hopmyny MOMHOTo 1 1 24
andpdepeHumana: dz= Z—idx + g—;dy
o 0z
3.HaiTtun yacTtHyto Npon3BoaHYO Fe
4.MNoactaBute B opmMyny  3Ha4eHus
NPOU3BOAHbIX B 324aHHOM TOYKE.
Mopsinok nocTpoeHuss nUHUKM YypoBHA | 1 -2 -3 -4 3aKpbITbIN
f(x, y) = C nns 3agaHHon yHKLMM Ha
Pacnonoxute warm B npaBUNLHOW ycTaHoBne
nocnenoBaTeNbHOCTU: HVe
nocnenosa
1.BbiGpatb KOHKpeTHoe 3HayeHue TENbHOCTU
63. KOHCTaHTbI C. 1 1 2.4
2.3anncaTb ypaBHEHME JIMHWM  YPOBHS:
f(x,y)=C.
3.Moctpoute KpuBytD Ha nnockoctn Oxy,
COOTBETCTBYHOLLYIO YPaBHEHUIO.
4.MoBTOPUTb ANA APYrMX 3HaveHun C (ecnum
HY>XKHO HECKOMbKO NHUIA).
HeonpeneneHHbIn uHTerpan ot yHKUuUm - | 4) 3aKkpbITbi
3To... ¢ Bbibopom
1) ogHa nepeoobpasHas yHKLUN OflHOrO
64 2) COBOKYMHOCTb BCEX NPOM3BOAHBIX (DYHKLUN oTBeTa 1 1 26
’ 3) COBOKyMHOCTb Bcex AuddepeHumnanos '
OYHKLMU
4) COBOKYMHOCTb BCEX MepBOOOpasHbIX
(PYHKLMMU
DyHKUMSA F(x) Ha3blBaeTcs | 2) 3aKkpbITbi
nepsooGpa3Hon cyHKumen Ana PyHKUUU ¢ Bbibopom
f(x) Ha npomexyTke X, ecnu... OflHOrO
65. 1)xoTs1 Gbl B OAHON TOYKE X 3TOr0 MPOMEXYTKa oTBeTa 1 1 2.6

F'(x) =f(x)
2) ecnu B Kaxxgoh x aToro npomexxyTka F '(x) =

£(x)
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3) xoTA 6bl B O4HOM TOYKE X 3TOrO MPOMEXYTKa
f'(X) = F(x)
4) ecnu B Kaxaomn TOYKe X 9TOro npomexyTka f
() = F(X)
OnpeaeneHHbIN MHTErpan — 3aTo 1) n4) 3aKkpbITbI
1) oNA HENOMOXWUTENBHON PYHKLUMKU NfoLwanb ¢ Bbibopom
KPVBOMMHENHOW  Tpaneuun, OorpaHnYeHHon HECKOIbKM
rpadouKoM 3TON PYHKUUN, NPAMBIMU X = @, X = X OTBETOB
b 1 ocblo abcuunce
2) ona HeNONoXuTenNbHOW yHKUMM nnowaib
KPVBOMMHENHOW  Tpaneuun, OrpaHnYeHHon
66 rpadmKomM aTow PyHKUMM, MPAMBIMA X = @, X = 1 1 27
’ b 1 ocbto abcuucce, B3sTasg CoO 3HAKOM MUHYC '
3) npepen wuHTErpanbHOW CyMMbl  Npu
CTPEMIeHNN Hambonbluen 13 ANNH OTPE3KOB
K Hyro
4) ona nonoXxuTenbHOM yHKUMKM nnowaib
KPVBOMMHENHOW  Tpaneuun, OrpaHnYeHHon
rpadmKomM aTow PyHKLMM, MPAMBIMU X = @, X =
b 1 ocbkto abecuunce
KpaTHbIn MHTerpan xapakrtepusyeT 3aKpbITbI
a) WHterpupoBaHnue  pyHKUMM  oaHOW C BblGopom
nepeMeHHoN; ofHoro
67 6) WHTerpupoBaHue yHKUUM HECKOMBbKMX 6) oTBeTa 1 1 28
) NnepeMeHHbIX MO MHOrOMepHoI obnacTu; '
B) VIHTerpmpoBaHme no KpnBow NUHWK;
r) BbluucneHue nnowagn nop rpadukom
PYHKUMN.
Ana BbluucneHusa paboTbl cunbl BAONL | B) 3aKpbITbIN
KPUBOMW UCMONb3yeTcs ... UHTerpan ¢ Bbibopom
a) OnpeaenéHHbln nHTerparn; oJHoro
68. o . 1 1 2.8
6) HecoGcTBEHHbIM uHTErpan; oTBeETa
B) KpMBONUHENHBIN MHTErparn;
r) KpaTtHbin nHTerpan.
[BOWHOM WHTerpan no npPsMOYrosibHOn 6) SakpbITbiid
o6nactu D = [a, b] x [c, d] Bbluncnsercs ... ¢ BbIGopom
a) Kak npousBegeHve OByx onpeaenéHHbixX oAHoro
WHTEerpanos; oteeTa
6) Kak NOBTOPHbLIN MHTerpan
69. b d . 1 1 2.8
Jo dx [, f(x,y)dy;
B) Yepe3 BblUMCNEHME KPWUBOJIMHEWHOMO
WHTerpana no rpaxuue obnactu D;
r) Yepes npegen cyMmbl 3Ha4eHUNn PyHKUMK B
y3nax ceTku.
YpaBHeHue, KoTopoe MNOMUMO yHKLMK | B) 3aKpbITbi
CoAEepPXUT €€ NPOMN3BOAHbIE Ha3bIBaeTCA... ¢ Bbibopom
70 a) VippaumoHanbHoe ypaBHEeHVe; ofHoro 1 1 31
) 6) TpuroHomeTpunyeckoe ypaBHEHUE; oTBeTa )
B) duddepeHumanbLHoe ypaBHEHNE;
r) Anrebpavyeckoe ypaBHeHue.
Mopspkom anddepeHumanbHoro | B) 3aKkpbITbi
ypaBHEHUA ABNSAETCA... ¢ Bbibopom
a) Hwmswwmin nopsgok BXoAdAWMX B Hero ofHoro
71 MPON3BOAHbIX; oTBeTa 1 1 31
06) CpegHuin nopsgooK BXOAAWMX B HeEro
NPOU3BOAHBIX;

B) HauvBbicluinii nopanok BXOAALWMX B Hero
MPOU3BOAHbIX;




Bpe
ms

Ypos
BbIM
€Hb
Ne OMM | crioxk | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHve 3agaHus HOCT | TeMm
Ha 3agaHue 3agaHus o
nsi aan " bl
(6an
aHu
n)
A,
MWH
r) KonnyectBo Npon3BoaHbIX B YPaBHEHWU.
PeweHus auddepeHumnanbHbIX | B) 3aKkpbITbI
ypaBHeHWA nocne onpegeneHus Buaa ¢ Bbibopom
yKa3saHHbIX NOCTOSIHHbIX 7] ofgHoro
HeonpeaenéHHbIX ¢yHKUMN oTBeTa
72. Ha3bIBalTCA... 1 1 3.1
a) O6wwmmuy;
6) TeopeTuyeckmmy;
B) YacTHbIMY;
r) MpakTnyecknumm.
OudcbepeHumnanbHoe ypaBHeHue pnAa | B) 3aKpbITbIv
byHKLMM oT oaHowm nepemMeHHoOM ¢ Bbibopom
Ha3bIBaeTcx... ofHoro
a) [MpocTenwee andepeHumansHoe oTBeTa
ypaBHEHMWE NepBOro NopsiaKa;
73. 6) [duddepeHunansHoe ypaBHeHME B 1 1 3.1
YaCTHbIX NPOU3BOAHbIX;
B) OOblkHOBEHHOe  AuddepeHumansHoe
ypaBHeHwMe;
r) JlnnenHoe anddpepeHumansHoe
ypaBHeHMe.
y=C-e* — sinx OTKpbITLIN
c
74. PewwuTe ypaBHeHune y' +y cosS x = 0. pa3sBepHyT | 3 2 3.2
bIM
OTBETOM
y=C-e*+x-e* | OTKpbITbIN
¢
5. PelwnTe ypaBHeHUe V-y=¢ Eﬁ\:BepHyT 5 3 3.3
OTBETOM
AnddepeHumnanbHbie ypaBHeHus, | B) 3aKpbITbIv
coagepxawme  HeusBecTHble  (pyHKUUM ¢ Bbibopom
HECKOJIbKMX MepPeMEeHHbIX U MX YacTHble OfHOro
NpPou3BOAHbIE Ha3bIBaKOTCS: oTBeTa
A) OOGblkHOBEHHbIE  AMddepeHUmanbHble
76. ypaBHEHUS; 1 1 3.4
6) MpocTtenwmne onddepeHumnanbHble
YypPaBHEHMS1 NEPBOro NOPSiAKa;
B) [OuddepeHunanbHble ypaBHEHVUS B
YaCTHbIX NMPOU3BOAHbIX;
r) JInHeriHble 0QHOPOAHbIE YPaBHEHWS.
XapakTepucTuyeckoe ypaBHeHue Ans | a) 3aKpbITbI
JNINHEMHOro anddepeHumanbHoro ¢ BblGopom
ypaBHeHuA BTOpOro nopspka c 0ofHoro
NOCTOAHHbIMKU Ko3addmumneHTammn Bupa y" oTBeTa
77. +ay' + by = 0 umeet BuA: 1 1 3.5
a)k?+ak+b=0;
6)k*—ak +b=0;
B) k?+ bk +a =0;
r)k2—bk—-a=0.
Ecnu KOpPHMU XapakTepucTuyeckoro | a) 3aKkpbITbi
ypaBHeHuA AencTBUTeNbHbIE 7] ¢ Bbibopom
pasnuuHble (k; # k;), TO obwee pelueHue OJHoro
78, OAHOPOAHOro NIMHEeMWHoOro oTBeTa 1 1 35

anddepeHLManbLHOro ypaBHeH1si BTOPOro
nopsifka umeeT BUA:

a) y = C,ek*+ CeleX;

6) y = (C1 + Cox)e"s
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B) y = C;cos(kx) + C,sin(kx);
r)y = C,ef + Coxe®.
Ecnun xapaktepuctuyeckoe ypaBHeHue | a) 3aKpbIThIi
MMeeT KOMIMJIEKCHO-CONPSXEHHbIe KOPHU ¢ BblGoOpoMm
(k = a *= iB), TO oOlee peleHne ofHoro
oAHOpPOAHOro JTINHEeNHoro oTBeTa
79 AnddepeHuman-HOro ypasHeHUs BTOporo 1 1 35
) nopsifka umeeT BUA: :
a)y = C,e®™cos(Bx) + C,e™sin(Bx);
6) y = C,e™+ C,efx;
B) y = C;cos(ax) + C,sin(Bx);
ry=(Cy + Cyx)e*.
CooTHecuTe KOPHU ypaBHEHUSA C BUOOM b 3aKpbITbIii
pelueHuns: 31l 2 Ha
COOTBETCT
KopHu Obuwee pelleHne Bue
XapaKTepUCTUYECKO
ro ypaBHeHusi
1.Cnyyait. D = 0, | A, Yo = Creklx
asa +Coek2x
[eNCTBUTENBHbIX U
coBnagarLmx
80. KopHs k1 = ko. ! ! 35
2. cnyya. D < O, | B. VYogn = Caeklx
k1,k2 KOMMNEKCHO +Caxeklx
COMpPSKEHHbIE,  TO
ecTb k1 = a+fi,
k2 = a—pi.
3. cnyyani. D > 0, | B. yogH = C(iex
OBa pasnu4yHbIX cosfx +Cze-ax sinf
AEeNCTBUTENbHbIX
KopHS k1 # ko.
Yomu = OTKpbITHIN
=C1e% + Coe73x, c
81. PewwuTe ypaBHeHue y" - 2y’ -15y = 0. passepHyT | 3 2 3.5
bIM
OTBETOM
Yo OTKpbITbIV
3. 1, o]
82. PewnTe ypaBHeHue 4y" - 8y’ +3y = 0. =Cie2" + (ez passepHyT | 3 2 35
bIM
OTBETOM
Yoan = C1e75% OTKPbITbIN
+Coxe™>x, c
83. Pewure ypaBHeHue y" + 10y’ +25y = 0. pa3BepHyT | 3 2 35
bIM
OTBETOM
Yoan = C1e72x c0s2x | OTKpbITbIN
+C2e72x sin2X c
84. Pewwute ypaBHeHue y” + 4y' +8y = 0 passepHyT | 3 2 3.5
bIM
OTBETOM
Yosw=C1e 2cosx+ | OTKpbITHIN
PewuTe ypaBHeHue Caersinx+x?-8x+ | C
85. y" + 4y’ +5y = 532 32 +5 7 ElaMaaepHyT 5 3 3.5
OTBETOM
86 Haiigute o6wee pelueHne YypaBHEHUA | Yoow = Cie™?* +C2 | OTKPbLITLIN 8 4 35
) y"+2y'=(15x+38)e* +(x +2)e3 c '
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bIM
OTBETOM
Ecnu cywectByeT npegen OTHOLIEHUA B) 3aKkpbITbI
nocneayouiero yneHa psaga K ¢ Bbibopom
npeabiaywemy (lim (as.1 / @) =L npun — OflHOTO
©)u L <1, To pap cxogutcs; ecnu L > 1 — oTBeTa
87, pacxoauTcs. ATo NpU3HaK... 1 1 36
a) MNpur3Hak cpaBHEHWS;
6) MHTerpanbHbIn npnsHak Koww;
B) MNpwnsHak Janambepa;
r) PagukanbeHbi npusHak Koww.
Ecnu uneHbl pAga MOXHO NpeacTaBUTb Kak 6) 3aKpbITbI
3HavyeHus cyHkumm f(x), HenpepbIBHOW M ¢ Bbibopom
y6biBatowen Ha [1, ©), u nccnegoBaHue ofiHoro
CXOAMMOCTM  CBOAUTCA K  aHanusy oTBeTa
HecoBCTBEHHOro MHTerpana J;« f(x)dx, To
88. npumeHsieM NpU3Hak... 1 1 3.6
a) MNpusHak Janambepa;
6) ViHTerpanbHbin npnsHak Koww;
B) [pn3Hak cpaBHeHWs B npeaensHon opMme;
r) PagmkanbHbivi npu3aHak Kowm.
Ecnu pna pByx 4uCNoOBbIX pPSAOoOB C 6) 3aKpbITbIii
NoNoXuUTeNibHbIMU YneHamu (Ya, u >b,) C BblGopom
BbINOJIHAETCA HepaBeHcTBO 0 < a, < b, ana ogHoro
Bcex n, u psaa > b, cxogutcs, To o paae Y a, oTBeTa
MOXHO YTBepXAaTb COFMacHO MpPU3HaKy
89. CpaBHEeHMUs... 1 1 3.6
a) Pag Y a, pacxogutcs;
0) Psg Y a, cxogutcs;
B) CxoamMmocTb psiga Y a, He onpeaeneHa;
r) Heobxogumo wvcnonb3oBaTb  Opyron
NpU3HaK Ans onpeAerneHns CXoauMocTy.
Y106bI rapaHTMpPOBaAHHO CXOAUTLCA MO 6) 3akpbITbIv
npusHaKy JNlen6GHunua, ¢ Bbibopom
3HaKouepegywowwmica pag Y (—1)"*un (un > 0fHoro
0) AomxkeH yaoBNeTBOPATbL YCNOBUIO oTBeETa
90. a) lim un = 0 n nocneposaTenbHOCTb {un} 1 1 3.6
MOHOTOHHO BO3pacTaeT;
6) lim un = 0 n nocnepoBaTenbHOCTb {un}
MOHOTOHHO Yy6bIBaEeT;
B) lim un = + 1 {un} orpaHnyeHa;
r) lim un = 0 1 {un} ABNSIETCA NEPUOONYECKON.
Ecnu }|an| pacxoautcs, a cam psaa Yan 6) 3akpbIThIn
CXOAMUTCSl, TO TaKOM pAA Ha3bIBAIOT ... C BblGopom
0ofHoro
91. a) abCcontoTHO CXoAALLNMCS; oTBeTa 1 1 3.6
6) YCINOBHO CXOAALLNMCS;
B) reHepanun3oBaHHO CXOASILLMMCS;
r) pacxogsawmmcs.
Kakown M3  nepeyvyucrieHHbIX  PpsaoB 6) 3aKkpbITbi
cxoguTcsi abConTHO? ¢ Bbibopom
92. ofHoro 1 1 3.6
a)>(-1"/n; oTBeTa

6) 2 (=1)"/n?
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B) 2(=1)" (n+1)/n;
) Y (1" \n.
CreneHHoW psap, 3TO: 6) 3aKpbIThINA
¢ Bbibopom
a) Pag, Bce uneHbl KOTOPOro paBHbI HYIiO OflHOTO
93. 6) Pag Bupa Yo ap - x™ oTBeTa 1 1 3.7
B) Pag, coctoswnii n3 TpUroHOMETPUYECKUX
dyHKUMA
r) Psig, B KOTOPOM 3Haku YepeayoTcs
MpomexyToK, Ha KOTOPOM CTENeHHOW pAA r) 3akpbITbIv
CXOAUTCS Ha3bIBaeTCA: ¢ Bblibopom
ofHOro
94. a) Paguyc cxoammocTu oTBeTa 1 1 3.7
6) O6nacTb cxoanMocTn
B) IHTepBan cxoamMmocTu
r) MHOXeCTBO 3Ha4YeHWI
Mpu3sHak, KOTOPbIN yawe BCero B) 3akpbITbIN
ucnonb3yeTcs ANs HaXOXAEHUsl paguyca ¢ Bblibopom
CXOAUMOCTH cTeneHHoro psaa ofHOro
Ha3biBaeTcA: oTBeTa
95. 1 1 3.7
a) MNpunaHak JlenbHuua
6) MpuaHak Jlarpanxa
B) MpusHak Janambepa
r) HTerpanbHbIv Npu3Hak
Pan Z;’,‘;lﬁ npu x=-1: B) Kom6uHup
n OBaHHbIN C
BblGOpOM
96. a) Pacxogutcs 2 2 3.7
ofHoro
6) Cxogutcsa abcontoTHO
oTBeETa
B) CxoanTcs yCrnoBHO
r) He cywecteyet
Paguyc cxogumocTu psga Y on - x"y 6) KomGuHup
paBeH: OBaHHbIA C
a)0 BbIGOpPOM
97. 6) 1 OHOTO 2 2 3.7
B) = oTBeTa
r 1/2
Pap ®ypbe ana 4yétHon cyHkuum f(x) Ha B) 3aKpbITbI
oTpe3ke [-1r;1r] uMeeT BUA: C BblGopoMm
ofHOro
1 » s
A f~F+> . bpsinne oTBeTa
98. a oC e 1 1 3.8
B)f ~ 5 + > Gn COSTLE
Q) f ~ Z:’ 1(an cosnz + bysinna)
oo
D) f ™~ Zrl 1(_']')”0‘”
o)) 3aKpbITbIN
KoadhdumumeHTbl Pypbe an npu
¢ Bbibopom
99. pasnoxeHun no kocuHycam dyHkums f(x), OOHOTO 1 1 3.8

3afaHHoOM Ha npomexyTke [-1;1]:

oTBeTa
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1 /! nwe
Aa, = 7 / f(.r)cos( 7 ) dx
1 . “I
Bla, = — / f(z) cos(nz) dz
)
1
1 T
Qa, = E_/ f(z) cos(nzm) dx
2 ! nwT
Da, =~ [ f(z) cos( ) dx
U l
(0] page dypbe byHKLUMM f(x), B) 3aKpbIThIN
yaooBneTBopsowen ycnoBusam [Odupuxne ¢ Bbibopom
Ha [-1T;7T] MOXHO cKa3aTb: OflHOTO
oTBeTa
100 a) OH Bcerga pacxoamTcs B TOYKax paspbiBa 1 1 38
’ 6) OH cxoguTcs K f(x) B kKaxagon Touke XxER 6e3 '
MCKITHOYEHUI
B) OH cxogutca k Y2[f(x—)+f(x+)] B TOuKax
paspbiBa NepBoro poaa
r) OH cxoQuTCst TOMbKO NpU HEYETHOW f
Knaccuyeckasi BepoATHOCTb COObITMA A, 6) 3aKpbIThIN
eCcnu onbIT CBOAUTCA K KOHEYHOM rpynne C BblGopoMm
PaBHOBO3MOXHbIX UcxonoB OfHOro
BbIYMCIIAAETCA: oTBeTa
— HYHUCJIO yCIIeX0B
a) P(A)_ YHCJIO UCTIBITAHUH
101 6) P(A): qucJio 6I'Ial'lpl/lﬂTCTCBy10LLU/IX HUCXO040B l l 39
06Luee YHCJIO UCXO0O0B
— _jacrora cobuiTaa
B) P(A)_ paanyc CXoAUMOCTH
_ 1
F) P(A)_ YHCJIO PA3/IMYHBIX COGBITUH
Cratuctnyeckas BEpPOSATHOCTb oT 6) 3aKpbITbI
KNacCUYeCcKon OTNINYaeTcAa TeM, YTO: C BblGopoMm
OfHOro
a) OHa BbluMCnseTCs 40 NPOBEAEHNS ONbITOB oTBeETa
6) OHa onpegensieTcst kak OTHOCUTENbHasi
102. 1 1 3.9
yactoTa npu OGonbLIOM 4ucre peanbHbIX
ncnbITaHun
B) OHa Bcerga paBHa 0,5
r) OHa NnpumeHMa Tomnbko Ans 6eckoHevHoro
yncna McxoaoB
BeposiTHOCTb  nw6Goro  co6biTMA B B) 3aKpbITbI
Krnaccu4yeckom onpeaeneHum MOXeT C BblGopom
NPUHUMaTb 3Ha4YeHue: 0ofHoro
103. oreeTa 1|1 3.9
a) Jlioboe uenoe yucrno
6) -1<P(A)s1
B) 0<P(A)1
r) P(A)21
Cob6biTna A n B HecoBmecTumbl, P(A)=0,3, 6) KombuHup
P(B)=0,4. Hangute P(A+B). OBaHHbIA C
BbIOOPOM
104. a)0,12 OLHOTD 2 2 3.9
6) 0,7 oTBeTa

B) 0,5
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€Hb
Ne OfM 1 crox | Ne
OteeTt Tun €Hn
3apgaH | CopgepxaHve 3agaHus HOCT | TeMm
Ha 3agaHue 3apjaHua A
nsi " bl
sap (6an
aHn
n)
A,
MWH
ro0,1
[iBa BbicTpena He3aBucuMbI. BeposiTHoCTb a) KombuHup
nonapgaHusa nepsoro opyaua 0,9, BToporo OBaHHbIA C
0,8. Hangure BEpPOSATHOCTb oboux BbIGOpOM
nonagaHun AB. ogHoro
105. oTBeTa 2 2 3.9
a) 0,72
6) 1,7
B) 0,1
r 0,9
Ona coBmecTHLIX cobbitin A un B 6) Kom6unHup
umsBectHbl P(A)=0,5, P(B)=0,6, P(AB)=0,3. OBaHHbIA C
HanpuTte P(A+B). BbIGOpPOM
106. OAHOro 2 2 3.9
a)ll oTBeTa
6) 0,8
B) 0,3
r 0,2
PewwuTe 3apauvy: 0,034 OTKpbITHIN
¢
Ha cknage 30 % petaneii npovsBedeHbl pa3BepHyT
3aBogom Ne1, 70 % — 3aBogom Ne2. Bpak bIM
107. 3 2 3.10
coctaBnset 2 % u 4 % COOTBETCTBEHHO. OTBETOM
Haynauy BbibrpaeTcsa ogHa getanb. Hangute
BEpPOATHOCTb TOrO, YTO OHa OKaxeTca
OpakoBaHHOWN.
PewwuTe 3apauy: 0,5 OTKpbITHIN
¢
B ypHe | 3 Genbix 1 2 4épHbIx Wwapa, B ypHe I pas3BepHyT
108. 4 6enbix 1 6 YEPHBIX. YPHY BbIOUpaloT Hayrag bIM 3 2 3.10
(paBHOBEPOATHO) M 3aTeM K3BMeKalwT oauH OTBETOM
wap. Hangute BepoOSATHOCTb MOSABMNEHUS
6enoro wapa.
PewuTe 3apauy: 0,69 OTKpbITHIN
¢
50 % cTygeHTOB cOalT  3K3aMeH Ha pasBepHyT
«OTNU4YHO» ¢ BeposaTHocTbio 0,9, 30 % — ¢ bIM
109. 3 2 3.10
BepoATHOCTLIO 0,6 1 20 % — ¢ BEpOSATHOCTbIO OTBETOM
0,3. Cny4aiHo BbIGpaHHbIA CTyAEHT NOLUEN Ha
3K3aMeH. Hangurte BepoATHOCTb TOro, YTO OH
NONYYUT KOTIIUYHOY.
PewuTe 3apauy: 0,667 OTKpbITHIN
¢
Ha 3aBoge 60 % aetanen BbinyckaeT asTomaTt pasBepHyT
| n40 % — aBTomar ll. bIM
110. Oedbekt y aBTomarta | BcTpedaetca B 1 % OTBETOM 5 > 3.10
cnyyaes, y aBTomata Il — B 3 %.
CnyvaiHo B3dTad [JeTanb  OKasarnacb
OpakoBaHHOW. HarguTe BepPOSATHOCTb TOrO,
4YTO OHa um3roToBneHa astomatoMm Il. OTeeT
3anuLIMTE C TOYHOCTBIO A0 ThICAYHbIX.
PewwuTe 3apauy: 0,61 OTKpbITHIN
c
OK3aMeH caatoT Tpu rpynnbl CTYAEHTOB: pas3BepHyT
111. BIM 5 2 3.10
50 % — «XOpOWWUCTbI», BEPOATHOCTb OTBETOM
«oTnun4yHoy 0,2;
30 % — «TPOEYHUKW», BEPOSATHOCTb

«otnn4yHoy 0,05;




Bpe

M3 Ypos
BbIM
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;\ja;,an CopepxaHve 3agaHus Otser Tun eHM ﬁggik Tem
. Ha 3agaHue 3apjaHua 2 " »
:;iﬂ (6an
n)
A,
MWH
20 % — «OTNUYHUKUY», BEPOSATHOCTb
«oTnmyHo» 0,9.
CnyyariHo BbIOpaHHbLIV  CTyAEHT MOny4Ymn
«OTNnYHO». KakoBa BEPOATHOCTb, YTO OH 13
rpynnbl «OTNUYHMKOB»? OTBET 3anuwunte c
TOYHOCTbIO 40 COTbIX.
Mpu 20 He3aBUCUMbIX UCNbITAHUAX 6) KomGuHunp
BepPOSITHOCTb «ycnexa» B KaXAOM paBHa OBaHHbIA C
0,3. BbIGOpOM
KakoBo Hanbonee BeposATHOE 4YUCIIO O[HOTO
112. ycnexoB? oTBeTa 3 > 311
a)5
6) 6
B) 7
r8
B cepuun n=400 ncnbitaHumn p=0,5. A) Kom6uHup
C nomMowb NOKaNbHOM  TeopeMbl OBaHHbIA C
Nannaca HanguTe BEPOATHOCTb TOFO, YTO BbIGOpOM
cobbITHe HacTynuT poBHO 200 pas. OfHOro
. oTBeTa
— ~ 00,0399
V2 - 100 '
113. B)0.5 3 2 3.11
1
C) —
4iJU
D) 2
Mpu n=100, p=0,2 HanaéM BEpPOATHOCTb, a) KomGuHup
yTo umcno ycnexos nexut ot 15 go 25 OBaHHbIA C
BKJTIOMUTENBHO. BbIGOpOM
UHTerpanbHyro Teopemy Nlannaca OfHOro
NPUBOAUM K CTaHAAPTHOMY HOPpManbHOMY oTBeTa
114. pacnpegeneHuio. 3 2 3.11
a) ©(1,25)-d(-1,25)
6) P(2,5)-d(-2,5)
B) ®(0,5)-P(-0,5)
r) ®(1,0)-d(-1,0)
3akoHOM pacnpegerneHuss  OUCKPeTHOWM 6) 3akpbITbIv
criyyanHoun BenuyuHbl X Ha3biBaeTCcA: ¢ Bbibopom
ofHoro
a) Tabnuua cpeaHux 3HaYeHnin X oTBeTa
115, 6) CoBokynHocTb nap (xi; pi), rae pi = P(X = xi) 1 ! 312
nipi=1
B) Mpaduk PyHKUMM NNOTHOCTH
r) CnMcok BCeX BO3MOXHbIX UCNbITAHWUI
[Onsa auckpeTHOM crny4yamHoOW Benu4uHbl X 6) KomGuHup
3aAaH pAap pacnpeneneHuns: OBaHHbI C
xi|1]2]3 BbIGOPOM
pi|0,2]05]0,3 0ofHoro
oTBeTa
116. Yemy paBHO MaTemaTuMuyeckoe OXupaHue 3 1 3.12

M(X)?

a) 2,0
6) 2,1
B) 2,2
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M Ypos
BbIM
€Hb
Ne OfM 1 crox | Ne
3apgaH | CopgepxaHve 3agaHus Otser Tun S| oct | Tem
. Ha 3agaHue 3afaHus [ " »
:;iﬂ (6an
n)
A,
MWH
rn 23
M3 nepeuncneHHbix cBoncTtB HE saiBnsaeTtca r) 3aKkpbITbI
obsizaTenbHbIM CBOMCTBOM Aucnepcuun ¢ BblGopoMm
ANCKPETHOM CNy4aHOW BeNIMYUHbI: ogHoro
oTBeTa
117. a)D(X)2 0 1 1 3.12
6) D(X) = M(X?) - [M(X)I*
B) D(aX + b) = a?D(X)
r) D(X) = M(IX = M(X)|)
3akoH Oonbwux u4ucen (yTOYHEHHas B) 3akpbITbIv
c¢opma Yeb6bIWwERBA) yTBEPXKAALT: C BblGopoMm
OfHOro
a) Mpu 100 ucnbiTaHnax abconoTHasa YacTtoTa oTBeTa
Bceraga pasHa 50 %
118. 6) CpegHee BbibopoyHoe cTpemutcs k 0,5 npu 1 1 3.13
nobom o6Léme BbIGOPKU
B) Jons ycnexoB CTPeMUTCSt K BEPOATHOCTM P
No BEPOSITHOCTM MPU N—
r) CymmMa BCex OTKIMOHEHWI paBHa Hymnwo B
nobom aKCneprMeHTe
Psp He3aBMCUMMBLIX MCNbITaHU NPOBOAAT a) 3aKpbITbIii
10 000 pa3, BeposiTHOCTbL ycnexa p=0,4. C BblGopom
C nomowbid HepaBeHcTBa YeObiwéBa oJHoro
oueHuTe BepPOSITHOCTb ToOro, YTO oTBeETa
abconoTHoe OTKINOHEHWE [ONN YCMNexXoB
119. ot 0,4 He npeBocxoauT 0,01. 1 1 3.13
a)P (|- 04| <001)>1-—22— =076
n 10000-0,01:
6) P<0,01
B) P=0,99
r) P=0,5
Ona mobon dyHKUMKM pacnpepeneHus B) 3aKpbITbI
F(x)=P(X=x) OBA3ATEJIbHbI cBoncTBa: ¢ Bbibopom
HEeCKOINbKM
1. 0sF(x)s1 X  BepHbIX
2. F(=%)=0,F(+=)=1 BapunaHToOB
3. F(x) HeyObIBaeT oTBeTa
120. 4. F(x) HenpepbiBHa Bcrogy WU 1 1 3.14
AndcpepeHLmpyema
a) Bce 1-4
6) Tonbko 11 2
B)1,2un3
r) Toneko 1
[na auckpeTHOM crny4yamHoOn BenU4uHbl X r KombuHup
3Ha4YeHUs1 U1 BePOATHOCTM 3aAaHbl: OBaHHbI C
xil-1 0 1 BbIGOpOM
pi|0,2 05 0,3 ofiHOro
oTBeTa
Yemy paBHO 3Ha4YeHue hyHKUMMU
121. pacnpenenenus F(0)? 2 2 3.14
a)0
6) 0,2
B) 0,5
r) 0,7
122 dYHKUMA pacnpegeneHuss abconTHO A) 3akpbITbIn 1 1 3.14
) HenpepbIBHOW  CNy4YaMHOW  BeJSINYUHbI C BblGOpoM )
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cBsi3aHa c NNOTHOCTbIO p(x) ofHoro
COOTHOLLEHMUEM: oTBeTa
A) F{:c) - j'f p(t) dt
( (_-'f T p(f)
C)F (z) = p(z)/z
D)F(z)=1- LL}
Cny4yanHas BenuuuHa X pacnpegeneHa B) Kom6uHup
paBHOMepHO Ha oTpe3ke [2; 8]. Yemy paBHa OBaHHbIA C
BepositTHocTb P(3 < X < 5)7? BbIGOpOM
OfHOro
123. a) 1/6 oTBETA 3 2 3.15
6) 1/4
B) 1/3
r 1/2
CnyuaiHas BenuunHa X nmeeT a) Kom6uHup
HopManbHoe pacnpegenenue N(u =10, o = OBaHHbIA C
2). BbIGOpOM
KakoBa BeposiTHOCTL P(8 < X £12)? O[HOTO
124. oTBeTa 3 2 3.15
a) O(1) — d(-1)
6) P(2) — d(-2)
B) ®(0)
Nil-o@)
Bpemsa 6e30Tka3HOM paboTbl yCTpOMCTBa a) KomGuHunp
(B yacax) nopYMHEHO noOKa3aTeNbHOMY OBaHHbLIN C
(aKcnoHeHUManbHOMY) 3aKOHY c BbIGOpOM
napameTpom A = 0,01. O HOro
KakoBa BepOSATHOCTb TOrO, YTO oTBeETa
125. ycTpouncTBO npopabotaet BOJIEE 200 4? 5 2 3.15

a)e2=0,135
6)1-e2=0,865
B) 0,01-e72
rNl-e'=0,632




4, MeTtoauyeckue MaTepHalibl, oNpeIesiomue NMpoiueIypbl OleHHUBAHUS
Pe3yJIbTATOB OCBOEHHUSI 00Pa30BaTeILHOI MPOrpaMMBbI

[IpoBenenue

OLICHKH

OCYIICCTBJIACTCA

IIyTeEM

COIIOCTaBJICHHUA

MPOICMOHCTPUPOBAHHBIX OOYJAIOIIUMCS pPE3yIbTaTOB OCBOCHUS KOMIIETCHIIMM C 3aJaHHBIMU

KPUTEPUSMH.

JI1si TIOJIOKUTENFHOTO 3aKJIIOUEHUsI MO0 pe3yibTaTaM OICHOYHOW MpOoIeAyphl MO ydeOHOU

JUCIHUIIIINHE

YCTaHOBJICHO

IIOpPOTOBOE

3HAYCHHUEC II0Ka3aTeCiA,

pu

IMOJIOKUTCIIBHOC PCIICHUEC, KOHCTATUPYIOIICC PE3YJIbTAaThl OCBOCHUA JUCHUIIIIMHBIL.

KOTOPOM IIPUHHUMACTCA

4.1, O0BeKTBI OHCHUBAHUA U HAMMCHOBAHUEC OLICHOYHBLIX CPEACTB
Dopmbl
TEKyLIero Bun 3anstus /
HaumeHoBaH KOHTPOJIsI HAMMEHOBAHHE ®dopma
uepasjiena ycneBaeMocTH / O6beKTbI oneHnBanms OlICHOYHBIX npoBeaeHust
¢opmb1 CpeaAcTB OLICHKH
MPOM €Ky TOUH O
aTTecTaluu
JIuneiinas Texymuit IIpakTuueckue 3amauu no paaeny | [Ipakruueckue OneKTpoHHas
anredpa u KOHTPOJIb «JIuneitHas anrebpa u 3a0a4n MMUCbMEHHAas
AHAJIUTUYCCKAas AHAJIIUTUYECKasd rCOMCTPUA».
TeOMETPHUs
Huddepen Texkymuii [IpakTnaeckue sajaun | ITpakrudeckue DIEKTPOHHAs
OUaJIbHOC U KOHTPOJIb «Bpruncienue npenenos u 3a1a4n MMUCbMEHHAs
I(/)I;ITCI‘paJIBH TIPOM3BOIHBIX (PYHKIIMI».
HACYUCIICHA
e
Huddepen Texymuii IpakTuyeckue 3amaun | ITpakrudeckue DIEKTPOHHAs
IHAJIBHOC 1 KOHTPOJIb «MHTerpupoBaHne (PyHKIHIHA. 337191 MMCbMEHHAs
MHTCIPaJIbH JuddepeHuyanbHble YpaBHEHHS.
06 CXOoOuMOCTB PSITOBY»
HACUYUCIICHA
e
Hrorossrii [TpomexyTounas O6001m1IeHHBIC pe3ympTaTel | Bompocst DNeKTpOHHAs
KOHTPOJIBIIO aTTecTalus 00y4eHus o JUICITUTLTHHE MUChMEHHAs
JCIUIUIAHE TEOPETUYECKUX 3HAHUU U
MIPAKTHYECKUX HABBIKOB
4.2. Tloka3ate/n, KpUTEPHH M IIKAJIA OLEHKH KOMIeTeH il

OneHka 3HaHUM, yMEHUH, BIaJICHII MOXKET ObITh BBIPAKECHA B MapaMeTpax «OUYEeHb BBHICOKASN,
«BBICOKAs», COOTBETCTBYIOIIAs aKaJIEMUYECKON OILIEHKE «OTIUYHO» (B clydae MPOBEACHUS 10
TUCIUILTMHE PK3aMEHa WU 3a4€Ta C OLEHKOM) WM «3a4TeHOo» (B clydae MPOBEACHUS MO JUCIUILINHE
3aué€Ta); «IOCTATOYHO BBICOKAs», «BBINIE CPEIHENH», COOTBETCTBYIOIIAS aKaJEMUYECKON OlIEHKE
«xopo1oy (B ciiydae MPOBEACHUS M0 AUCIUTUIMHEIK3aMEeHa WM 3a4€Ta C OIEHKOM) WIIH «3auTeHO» (B
clly4ae MPOBEJACHUS [0 JUCHUIIIINHE 3aU€Ta); «CPEeIHssD», «HIKE CpeTHEeNn», «HU3Kas», COOTBETCTBYIOMIAS
aKaJIeMUUECKOM OILICHKE
«YIOBIETBOPUTEIHHO» (B CIy4ae MPOBEACHHUS MO TUCIUIUIMHE dK3aMEHa WM 3a4éra C



OIIEHKOM) WM «3auTeHO» (B Ciy4ae NPOBEACHHUS IO JUCHUIUIMHE 3a4éTa); «OYCHb HHU3Kas»,
COOTBETCTBYIOIIAS] AKaJEMUYECKOW OILIEHKE «HEYAOBJICTBOPUTEILHO» (B Ciydyae MPOBEACHUS I10
JTUCIUTIIIMHE SK3aMEHa HJIH 3a4€Ta C OIEHKOW) UITH «HE 3a4TEHO» (B CIy4yae MPOBEACHUSATIO JUCITUTUTHHE

3auéra).

TeKyumi/i KOHTPOJIb U IPOMEKYTOYHASA aTTECTAlUsA

Kpurepnn onenuBanns
No BasoBerit HoBbImeHHBIH HpoasunyTeIi
“/'“ Buaer pador OrcyrerByer YPOBeHb YPOBEHbL YPOBEHbL
KOMIIETEeHI U OCBOCHHSA OCBOCHHUS OCBOEHHS
KOMIIETCHITHH KOMIIEeTeHIIHH KOMITIETeHIIHH
1 Brimonaenne MPaKTHYECKUX | BbINOIHEHO Brimosaeno 3 | BsinonseHo 4 | BbINOJHEHO 5
) 3aja4 MeHee 3 3a/1a4 3a1a4u 3aj1a4 3aj1a4
Brimonnenue
JIMarHOCTHYECKOM pabotsl | BeimonHeHO BsinonaeHo
N o | Beimomneno ot 50 | BeimonHeno ot 60 0
2. (chopmupoBanHOit w3  OaHka | MEeHee 50% o o o . CBBIIIIE 75%
N 1o 60% 3ananuit 1o 75% 3anaHuit .
OIICHOYHBIX MAaTEPHAIIOB) IPH 3a1aHuH 3a7aHuH
3auére 1o uToram 2 ceMecTpa
KpI/ITepI/II/I OIICHUBAaHUA (bOpMy.]'H/Ip}IIOTCSI JJIA Ka)KJIOﬁ KOMIICTCHIIMKX W OTpaXaroT

OTIO3HABAEMYIO JIEATEILHOCTh 00YJArOIIETOCs, IMOIAIIIYIOCS U3MEPECHHIO.

O00011eHHbIe KPUTEPHH OLIECHUBAHNS OCBOEHUSI KOMIIETEHIIUH

He 3aurteHo / He 3ayreno / 3aureno / Xopouo 3aureno / OTaMYHO
Y/10BJIETBOPUTEJILHO Y10BJ1€TBOPHUTEIBHO
OrcyrerBYyeT ba3oBblii ypoBeHb IloBbIlIEHHBIN YPOBEHb IIponBuHYTHI YPOBeHb
KOMIeTEeHI sl OCBOCHHSI KOMIIeTeHIIMH OCBOEHMSI KOMIeTeH NI OCBOEHHSI KOMIIETEHIIMH
Komnerenuuss He ocBoeHa. | KomnereHuus ocBoeHa. | KommnereHuust ocBoeHa. | Kommerenmus OCBOCHA.
OO0yuaroruiics gactuuHo | OOydwarommiicss — mokaspiBaeT | OOywarommiics — mokaspiBaeT | OOyuarommiics — MOKa3bIBaeT
IOKa3bIBaET 3HaHM, | oOLIME 3HAHWS, BXOMALIME B | MOJHOTY 3HaHMH, | riyOokue 3HaHMS,
BXOIAIIIE B COCTaB | cocTaB KOMIIETEHIIH, JEMOHCTPUPYET ~yMEHHMS M | JEMOHCTPUPYET yMEHHSA WU
KOMIICTCHILIMM, TIOHMMAeT HMX | UMEeT NpEICTaBICHHE 00 MX | HAaBBIKM pEIICHHsS THUIOBBIX | HABBIKM PELIEHHS CIOXHBIX
HEOOXOIMMOCTb, HO HEMOXET | NPHUMEHEHUH, yMeHHE | 3a7ad. 3aja4, YMEHHE IPUHUMATb
UX TPUMCHSATb. U3BJICKATh M MCIIOJIb30BATh perLieHus, co3/1aBaTh u
OCHOBHYIO (BaXkHYIO) MIPUMEHSTH JIOKYMEHTBHI,
uHpOpMALIHUIO u3 CBsI3aHHbIC c
MOJy4YEeHHBIX 3HAHUI npoeCcCHOHANBHOM
JIEATENBHOCTHIO; CITIOCOOEH
CaMOCTOSITENILHO periarb
npobieMy/3anaqy Ha
OCHOBE U3Y4EHHbIX
METO/IOB, PHEMOB u

TEXHOJIOTHH.

basosviii yposenv oceoenus komnemenyuu - 00S3aTEIbHBIN UL
3aBEPLIEHUHN OCBOEHUS AUCLUIIINHBIL.
Llosviuennwiii ypogensb 0c60eHUs KoMnemeHyull - PEBBIIIEHNE MUHUMAJIbHBIX XapaKTEPUCTUK
c(OPMHUPOBAHHOCTU KOMIIETEHIIUHU JJIs1 00Y4arOIerocs.
IIpoosunymuiii ypoeeHb 0c60enus KoMnemeHyuli - MaKCUMalIbHO BO3MOXHAasi BBIPA)KEHHOCTh

KOMIICTCHIIUH,

JOIIOJIHUTCIIBHOC K TpC6OBaHI/I$IM

XapaKTCPUCTUK:

BCEX OOYyYarommMxcsi Mo

BOKEH KaK KAueCTBEHHBIM OpPUEHTHP Ul CaMOCOBEPILIEHCTBOBAaHUS TaK |
OIIOIT ocBOEHME KOMNETEHLUHH C€ YYETOM JIMYHOCTHBIX

— aKTUBHOE y4yacTHue B KOH(EPEHIHIX, KOHKYpCax, KPYIJbIX CTONAX U T.J. C MOJTy4eHUEM
3a()KCUPOBAHHOTO TMOJIOKHUTETBLHOTO pe3yibTaTa MO BOIMPOCaM, BKJIIOYEHHBIM B
TUCIHILIAHY;

— pa3paboTKa U peann3anus MPOeKTOB C MPUMEHEHUEM KOMITETEHIIHA, YKa3aHHBIXB pabodeit

IIPOrpaMMEe;
— JIEMOHCTpPUpPYET

YMEHHE

MMPUMCHATH

TCOPCTUICCKUC

3HaHUA

JJIsL peaICHUs

MPaKTUYCCKUX 3a/1av MOBBIIIEHHOMN CIIOKHOCTHU U HECTAHAAPTHBIX 3a1a4,



— BBIIIOJIHCHUC B CPOK BCEX NMMOCTABJICHHBIX 3a/a4.

Ikasa kpuTepueB OlleCHUBAHUS KOMIIETEH Uil

Ouenka Conep:xanne
He 3aureno / wHe | JleMOHCTpHpYyeT HENIOHUMaHHUE PpobieMbl. MHOrHE TPeOOBaHHS, IIPEIBbIBIISIEMbIE K 3aIaHUIO HE
YAOBJIETBOPHUTEIHHO BBITIOJHEHBI. J[eMOHCTpUpYeTCs IIepBUYHOE BOCIIpUATHE MaTepHana. Pabora He3akOHUEHa W
/WM 9TO IUIaruar.
3aureHo /| JleMOHCTpUpYEeT YaCTHYHOE MOHHMAaHHE MPOOJIeMbl. BONBUIMHCTBO TPeOOBAaHHM, MPEIbABISEMBIX, K
YAOBJIETBOPHTEIHHO 3aJaHUI0 BBITIONHEHBl. BiajneHuWe 3jeMEeHTaMH 3aJaHHOTO MaTeprajia. B OCHOBHOM BBINTOJIHEHHBIN
MaTepHall MOHATCH U HOCUT IIEJIOCTHBIN XapakTep.
3aureno / xopouio JleMoHCTpUpYeT 3HAaUNTENbHOE TIOHMMaHKHe NpoOiaeMbl 0003HAYSHHOH MUCHMIUIMHONW. Bce TpebGoBanus,

NpEeABABIACMBIC K 3aJaHUIO BBIITOJIHEHBI. COI(ep)KaHI/Ie BBIITOJTHCHHBIX 33.[[3.HHI>1 PACKpBITO U paCCMOTPEHO
C Pa3HBIX TOYCK 3pCHUS.

3aureno / oraIM4YHO J]eMOHCTpI/IpyeT IIOJIHOC TTOHHUMaHHE l'IpO6J'[CMBI. Bee Tpe60BaHI/Iﬂ, MNpEeALABISIEMBIE K 3aJaHUIO
BBITIOJTHCHBI. HpO)IeMOHCTpHpOBaHO YBEPEHHOE BJIAJICHUE MAaTCpUAIOM AUCHUIIINHBI. BelmmonnHeHHBIC
3a/1aHus HOCAT LIEJIOCTHBIX XapaKTEP, BLINIOJIHEHBI B ITOJTHOM 061,eMe, CTPYKTYpUPOBAHBI, NPEACTABICHBI
pas3In4HbIC TOYKHU 3pEHUS, IPOACMOHCTPHUPOBAH TBOp‘[eCKHﬁ

TI0AXO.

MeToanyeckue MaTepuajbl, ONMpeae/sionme Npoueaypbl oleHHBAHUS

Tekymmii KOHTPOJIb  YCIIEBA€MOCTH  OCYIIECTBIIICTCS: HA  JIGKIUAX, IMPAKTHYECKHX
(ceMUHapCKUX) ¥ JIA0OPATOPHBIX 3AHATHSX.

OOyuaromuecs: 3apaHee WHOOPMHUPYIOTCS O KPHUTEPUSAX M TMPOLEAYPE TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH  MPETOJaBaTeIIMA M0  COOTBETCTBYIONICH  y4eOHOW  MUCHHMIUIMHE (MOIYIS).
YcmeBaeMoCTh TpPU  TEKYIIEM KOHTPOJIE XapakKTepu3yeT OO0beM H KadyeCTBO BBIOJHEHHOM
oOyJarormumMcst padoThI IO TUCHIUIUINHE (MOIYITIO).

[lemarorudeckue BUAbBI M (OPMBI, HCIOJIB3YEMbIE B TPOIECCE TEKYIIETO0 KOHTPOJIS
yCIIEBaeMOCTH 00yJarOIIUXCs, OMPEICIISIOTCS MperoiaBaTeneM. BoiOupaemplii BU]T TEKYIIETOKOHTPOJIS
obOecrieunBaeT Hanbosiee MOJHBIM U OOBEKTUBHBIM KOHTPOJh (M3MEpEHHE U (DUKCUPOBAHHE) YPOBHS
OCBOCHHS PE3yJIbTATOB OOYUESHHSI 110 TUCITUILTHHE.

B mensx o0ecriedeHUs TEKYIMIETO KOHTPOJIS YCIIEBAEMOCTH IPEMOIaBaTellb MPOBOIUT
KOHCYJIbTAITHH.

[TpomexxyTouHas aTTecTaius 00yqaronuxcs ABisieTcs: GOpPMOI KOHTPOJIS pe3yIbTaTOBOOYyUCHHUS
M0 JUCIMIUIUHE C IEJIbI0 KOMILICKCHOTO OIIPE/ICIICHUs] COOTBETCTBUSI YPOBHSI M KauyecTBa 3HAHUM,
YMEHUI ¥ HaBBIKOB 00yUarOIIUXCs TPEOOBAHUSM, YCTAHOBJICHHBIM 00Pa30BaTEeIbHOM MTPOTPAMMOiA.

5. Oco0eHHOCTH OCBOEHHUS THCIHUILIMHBI JI51 HHBAJHM/IO0B M JIMI ¢ OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH

OOyuenne o0yyaroIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbS P HEOOXOAUMOCTH
OCYIIECTBIISICTCS HA OCHOBE aJIallTUPOBAHHON paboyell MporpaMMsbl ¢ UCHOJIb30BAHUEM CIIELHAIBHBIX
METOJIOB OOyuYeHHMs M JAUJAKTHMYECKHMX MAaTepHalloOB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH
NCUXO(U3UUECKOTO  Pa3BUTHS, HMHIUBUAYaJIbHBIX BO3MOXHOCTEH H MNPH  Heo0XOAUMOCTH
of0ecreynBaOIIUX KOPPEKUHMI0 HAPYIICHWH PAa3BUTHS U COLMAJIBHYI0 aJaNTALMI0 YKA3aHHBIX
JIMLL.

CamocrosTenbHas paboTa OO0y4alOUIMXCS C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBBSL U
WHBAJIUOB MO3BOJISIET CBOEBPEMEHHO BBISIBUTH 3aTPYIHEHUS U OTCTAaBAaHUE U BHECTH KOPPEKTUBBI B
yueOHyI0 JiesTeNIbHOCTh. KOHKpeTHbIE (JOPMBI M BUJIbI CAMOCTOSATENBHOM paboThl 00YUaIOIIMXCS JIUIL C
OTrpaHUYEHHBIMU BO3MOXHOCTSIMH 37I0POBbSIM MHBAIM/OB YCTaHABIMBAIOTCA MpenojaBareneM. Beioop
(opM U BHIOB CAMOCTOATEIBHOMPAOOTHI, 00yJarOMIMUXCS ¢ OrPaHHUEHHBIMU BO3MOKHOCTSIMH 3JI0POBbS
Y MHBAJIMJIOB OCYILECTBIISIETCS C YIETOM UX CIIOCOOHOCTEH, 0COOEHHOCTEN BOCIIPUSATHS U TOTOBHOCTH K
OCBOEHMIO ydeOHOro Matepuana. @opMbl caMOCTOSTETHHON pPabOTHl YCTAaHABIMBAIOTCA C YYETOM
WHAMBUIYAIBHBIX NMCUXO(PHU3MUECKUX O0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare



WA Ha KOMIIBIOTEpE, B OPME TECTHPOBAHUS, SJTEKTPOHHBIX TPEHAXKEPOB U T.11.).
OcHoBHBIE (HOPMBI MPENCTABICHHS OIIEHOYHBIX CPEACTB — B NEYaTHOH Gopme uin B (opme

QJICKTPOHHOI'O JOKYMCHTA.

Jlia  oOyyaromuxcs C HapylIEHUsSMHM 3pEHHUsl IpeaycMaTpuBaeTrcs

BO3MOYHOCTbH ITPOBEICHUS TEKYILIET0 M TPOMEKYTOUHOTO KOHTPOJIS B YCTHOU opme. st o0yuarommxcs
C HApYIICHHUSAMH CIyXa TPeIyCMaTPUBACTCS BO3MOXKHOCTH IPOBEICHUS TEKYIIETO U MPOMEKYTOUYHOTO
KOHTPOJISI B MTUCBMEHHOU (opMme.

Kareropun odyuaromuxcsa ¢ OB3, cnocodsl BocnpusiTuss UMU MHGOPMALUM U METOAbI HX

o0y4eHust
Kareropuu ody4yaroummxcs no Mertonnb! 00yuenus
HO30/10THSIM

C HapymeHusM Crenele. Cnocob | Ayouanvho-kunecmemuueckue, IIpeaycMaTpUBaroLIe MOCTYIUICHUE

1 3peHHUs BOCIIPHSATHS y4eOHOH MH(OpMALUHK ITOCPEACTBOM CIIyXa M OCA3aHHS.
nHpOopMaLIH: MoryT HCTIOIB30BAThCS TIPH YCIOBHUH, YTO BU3yallbHAsI HH(pOpMaNus Oyaer
ocs13aTeINbHO- aJIaNTUPOBaHa JUIsl JIUL C HapyIICHUSIMH
CITyXOBOI1. 3pEHNS:
CnaGoBupsiye. BU3YANbHO-KUHeCmemuyecKue, TIPEATIOoNararolye nepeJady U BOCIpUsITHE
Cnocob BOCHPHATHA | y4eOHOH HH(pOpMAIWH IPH IIOMOIIN 3PSHUSI M OCSI3aHMS;
nHpOpMaIHH: ayouo-eusyanbHule, OCHOBaHHbIE Ha Hpe/ICTaBICHUE y4eOHOMH
3pPUTENBHO- UHGOpPMAIMY, NP KOTOPBIX 3aA€HCTBOBAHO 3PUTENBHOE U CIyXOBOE
ocs13aTeNbHO- BOCIPHATHE;
CITyXOBOM ayouo-eu3yanibHo-KuHecmemuieckue, 0asupyronyecs Ha MpeICTaBICHIN

UHGOpMAIMY, KOTOpas IOCTYNaeT [0 3PUTENBHOMY, CIyXOBOMY U
OCsI3aTeIbHOMY KaHaJaM BOCIIPUSITHE.

C HapymeHusM I'nmyxue. Cnocob | BuszyanvHno-kxunecmemuueckue, IpeAnonararolme nepejady u

u cinyxa BOCIIPUSITHS BOCHIpHATHE yueOHOH HH(OPMALMK PH TOMOIIN 3PEHHS U
nHpOpMaIHH: OCSI3aHHUSL.
3pPUTENBHO- MoryT HCroNB30BaThCS MPH YCIOBUH, YTO aynHanbHas nHpopMalys OyaeT
0CSI3aTeIbHbIMH. alanTHPOBaHa YIS JIML] C HAPYIICHUAMH CIIyXa:
Cunabocplmiarye. ayouo-eusyanvHule, OCHOBaHHbIE Ha HpeCTaBICHUE y4eOHoH
Cnoco6 BOCIIpUATHA | MHGOPMALMH, TIPU KOTOPHIX 3aJEHCTBOBAHO 3PHUTENBHOE U CIyXOBOE
uHpOopMaLUH: BOCIIPHSITHE;
3pPUTENBHO- ayouanvHo-KuHecmemuueckue, npeaycMaTpHBaroLIne HOCTYIUICHHE

0CA3aTeNbHO-CIYXOBOM

y4ueOHOW HHPOPMALIUK TIOCPEICTBOM CITyXa U OCSI3aHUs,
ayouo-eu3yaibHo-KuHecmemudeckue, 6a3upyromnyecs Ha MpeiCTaBIeHUH
uHpOpMalLMK, KOTOpas TMOCTYNAeT II0 3PHUTENbHOMY, CIyXOBOMY U
ocsi3aTeIbHOMY KaHajlaM BOCIIPUSITHE.

C HapymIeHUsIM Croco6 BOCIIPUATHSL | — BU3VANbHO-KUHECTNEMUYeCcKuUe;

u onopHo- | uH}popmanuu: — ayouo-6u3yanvHule;

JIBUTATEJILHOTO 3pPUTENBHO- — ayouanbHo-KUHecmemuyecKue;
anmnapara 0CsI3aTeNbHO-CIYX OBOH — ayOUo-6U3YANbHO-KUHECemuyecKue.

Crnoco0sb! aanTanuu 00pa3oBaTe/ibHbIX PeCcypcoB
Yenosnwie obo3Hauenus:

«+» — 00pa3zoBaTeNIbHbIN pecype, He TPeOYIOIMNA aanTaumy,

«AD®» — agantupoBaHHBI (opMaT K OCOOCHHOCTSIM IpHeMa-lepenayd uHPopMaluu
oOyyaromuxcss uHBaIMAOB U Jui ¢ OB3 ¢dopmar obOpa3oBarenbHOT0 pecypca, B TOM 4YHCIE C
HCIIOJIb30BAHUEM CHELHUAIBHBIX TEXHUUECKUX CPELCTB;

«AD» — abTepHAaTUBHBIN SKBUBAJIEHT UCIOJb3YEMOIO pecypca

O0pa3oBaTe/IbHbIE PecypChl
DJIeKTPOHHBIE
TeKCTOBbIE,
Kareropuu o0y4awomuxcs no
3J1eKTPOHHbIE
HO30JIOTMSIM MYJIbTHMEIHA INeuatHsre
rpadguyeckue ayano aHaJI0ru
NMeYaTHbIX
M3JaHui
AD AD
(Hanpmmep, (Hanpumep,
C Co3/1aHHe AD TeYaTHBII
MaTepraIbHON HalpuMe MaTepuai
HapymenusiMu | Crenble AD P + (Hanpuep, puar,
apermt MOZIETH ayznno BBITIOTHCHHBI
rpaguuecKoro OIMCAHNE) it penbedHO-
o0BeKTa TOUYCUHBIM
(3Dmopenmn) mpuhToM




Oo0pa3oBaTeJibHbIE PeCypChI
DJIeKTPOHHBIE
TEeKCTOBEIE,
Kareropuu oGy4aromuxcs no
3J1eKTPOHHBIE
HO30J10TUSIM MYJIbTHMEIHA [MeuyatHsie
rpaguyeckue ayanuo aHAJIOTH
MeYaTHBIX
H3AaHUHI
J1.Bpaiins)
CraboBupsiiue AD AD + AD AD
AD
(narpumep,
Texcrosoe
C I'myxue + + + +
OIMCaHue,
H HUSIMU
apyte THIEPCCHIIKH
ciyxa )
Cuabocnprmmany + + AD + +
e
C HapyIIEHUSIMU OIOPHO- + + + + +
JIBUTATEJILHOTO armapara

@DopMbI KOHTPOJISI M OLIEHKU Pe3yJIbTaTOB 00ydeHHsI HHBaIuA0B U i ¢ OB3
Kareropuu

o0yuaromxcst ®opma KOHTPOJIS M OLlEHKH Pe3y/IbTATOB 00y4eHHst
110 HO30J10THSIM

— YCTHas MPOBEPKa: JUCKYCCHH, TPEHUHIH, KPYIJIble CTOJIBI, cOOECe/I0BaHMs, YCTHBIE KOJUIOKBUYMBI HJIP.;
— CHCIIOIb30BaHUEM KOMIbIOTEpa H crienransHoro [10: paboTa ¢ 31eKTpoHHBIME 00pa30BaTEIbHBIMU
pecypcaMu, TeCTHpOBaHue, pedepaThl, KypcOBbIE IIPOEKTHI, AUCTAHIHOHHBIE ()OPMBI, €CITH IT03BOJISET
0CTpOTa 3peHHus - rpaduueckre padoTsl U ap.

C HapylLIeHUus MU
3peHus

— NHCBMEHHAsl MPOBEpPKa: KOHTPONbHBIC, rpaduueckue pabOThl, TECTHPOBAaHME, AOMAIIHHE 3aJaHMs, 3CCe,
MMCbMEHHBIE KOJUIOKBHYMBI, OTYETHI H JP.;

— C HCIONb30BaHUEM KOMITbIOTEpA U crierranbHoro [10: pabora ¢ 31eKTpOHHBIME 00pa30BaTeIbHBIMUAPECYPCaMU,
TECTUPOBaHUE, pedepaThl, KypCOBbIE MPOSKTHI, rpaduueckue padboThl, JUCTAHIIMOHHBIC (OPMBI U JAP.

C HapylLIeHUsIMU
ciyxa

— NUCbMEHHAs IPOBEPKA, C MCIONB30BAHMEM CIICIHAIBHBIX TEXHUYECKUX CPEJCTB (aJIbTEPHATHBHBIX CPEICTBA
BBOZIA, YNPABJCHHS KOMIIBIOTEPOM U Jp.): KOHTPOJbHbIE, rpaduueckie padoThl, TECTHPOBaHHUE, JOMAILHUC
3aJ]aHus, 3Cce, MUCbMEHHbIE KOIIOKBUYMBI, OTYETHI U JP.;

C HapyLIeHUsIMH .
— YCTHasl IPOBEPKA, C MCIOJIb30BAHMEM CIICLUAIBHBIX TEXHHYECKHX CPEJICTB (CPEICTB KOMMYHHUKALMN): TUCKYCCHH,

OIIOPHO-

,E[BI/III")aTeJ]LHOFO TPEHUHI'U, KPYTJIbIC CTOJIBI, COGGCCZ[OB&HI/UI, YCTHBIE KOJUIOKBUYMBI U JIP.;

anmapara — C HCHOJB30BAHHUEM KOMIIBIOTEPA U CIELHHUATIBHOI'O 110 (aHLTepHaTI/IBHbIX CpEIACTB BBOJA U YNPaBJICHUA
111 T

KOMITBIOTEPOM U 1p.): paboTa C 3IEKTPOHHBIMH OOpa30BaTENbHBIMH PECypcaMi, TECTHPOBaHHE, pedepartsl,
KYpCOBBbIE MPOCKTHI, Tpaduueckie paboThl, TUCTAHIMOHHBIE (OPMBI — TMPEIAMNOYTUTENbHEE O0YYAIOIIHMCS,
OrPaHHUUYCHHBIM B IIEPEABIDKCHHH U .

3agaHus Qs TeKyWero KOHTPOJsS I MHBAJIWAOB M JIHI C OrPAaHMYCHHBIMHU
BO3MOKHOCTSIMH

Texywuii KOHMPOAbL U NPOMENHCYMOYHAA ammecmayus 0oyJaromuxcs nHBaIuI0B 1 i ¢ OB3
OCYILIECTBIISIETCSI C HCIOJIb30BAHUEM OLICHOYHBIX CPEJACTB, aJAalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbSI M BOCHPUATHS MH(DOPMAIMK, B TOM YUCIIE C UCIOJIb30BAHUEM CHEIMATbHBIX TEXHUYECKHUX
CPEACTB.

Texywuu KoHmpoas ycnegaemocmu 0 obyuarowuxca uneaiuoos u auy ¢ OB3nanpasieH Ha
CBOEBPEMEHHOE BBISBICHHE 3aTPyIHEHHH W OTCTaBaHHUA B OOYYEHUM M BHECEHHS KOPPEKTHBOB B
y4eOHYI0 JIesITeTbHOCTh. BO3MOKHO OCYIIECTBICHHE BXOJHOTO KOHTPOJIA JJIsl ONPEAETCHUs ero
crocoOHOCTeH, 0cOOeHHOCTEH BOCIPUATHS M TOTOBHOCTH K OCBOCHHIO Yy4eOHOTO MaTepuaa.

3axaHus 1JIsl MPOMEKYTOYHOH aTTecTalMM IS MHBAJMIOB M JIHI C OrPaHUYEHHBIMH
BO3MOKHOCTSIMHM

Dopma npomedicymounou ammecmayuy YCTAaHABIMBAETCS C YYETOM HMHIUBUIYaJIbHBIX
NCcUX0(pH3NIECKUX 0COOEHHOCTEH (YCTHO, NMUCPMEHHO HAa Oymare, NMUCBMEHHO Ha KOMIbIOTEpE,B (hopme
TeCTUpOBaHUs U T.11.). [Ipu HeoOXxoaMMOCTH 00yUaAIOMIKUMCS TPEIOCTABIAETCS JOMOIHUTEIBHOE BPEMs
JUTSL TIOJITOTOBKH OTBETA.



IIpomedsicymounas ammecmayusi, IpA HEOOXOJUMOCTH, MOXET INPOBOAUTHCS B HECKOJIBKO
stanoB. [l 3TOr0 pEeKOMEHAYETCS UCIOJIb30BaTh PYOEKHBIM KOHTPOJb, KOTOPBIN SIBisSETCS
KOHTPOJBHOH TOYKOM IO  3aBEpIIECHUI0 M3Y4YEHHUs  pa3fena WIM TEeMbl JAMCLUILIUHBI,
MEXIUCUUIUIMHAPHOTO Kypca, NPaKTUK U €€ pas3JelioB C LEJNbI0 OLIEHUBAaHUS YPOBHS OCBOEHHS
IporpaMMHOT0 Matepuana. POpMbl M CpPOK HPOBEACHHUS PyOEKHOTO0 KOHTPOJIS OINPEAEISIOTCS
[IPernoaBaTesIeM € y4ETOM HHIUBUAYAIBHBIX MICUX0(DU3NUECKUX 0COOEHHOCTEHN 00yJaromuxcsl.



