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b61.0.02.01 «<MaTemMaTuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasJeHNI0 MOAroTOBKM (cneumanbHocTu) 13.03.02 dneKTpodHepreTuka M 3dJIEKTPOTEXHUKaA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 144 o1 28.02.2018 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

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.A. CKnag4ymkoB, KaHauaaT
TeXHU4YeCKNX HayK

(®UO, cTeneHb, yyeHoe 3BaHue)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 06y4eHus

Ha:;z:g;::ue Kop un Kop, u HauMeHoBaHue (3HaTb, yMeTb, BNageTh,
(rpynnbi) HauMeHOBaHue UHOUKaTOpa OO0CTUXEHUSA COOTHECeHHble C
KOMMNEeTEeHL M KoMneTeHuuu KOMNeTeHUUU MHAMKaTOPaMMN 00CTUKEHUS
KOMNEeTeHLUuH)
ObuwenpodeccnoHaabHble KOMAETEHLUN
OMK-3 CnocobeH
gggrseeig:yrommﬂ BnageTb HaBblkamMu peLieHns
bU3nKo- anrebpanyeckmx ypaBHEHUN,
MaTeMaTUYeCKUit OnkK-3.1 |_|pI/IMeHVFIET HaBblkaMu peLuveva 3agad rno
annapar, MeTobl MaTemMaTnyeckinii annapat aHaNTN4ECKOo reoMeTpui;
®yHIaMeHTabHaS aHaM3a 1 aHaNNTU4YECKOW reomMeTpum, npuémMammn nccienoBaHms
NOArOTOBKA MOZENMPOBAHNS, JINHEnHon anrebpbl, pyHKUMYM C nomoLLbIo
TEOPETMYECKOro 1 onddepeHLmnansHOro n nMpoun3BOLHON MepBoro v
SKCMEPUMEHTANIBHOT MHTErpanbHOro NCHNCNeHNs BTOPOro rnopsifika; HaBblKaMu
0 MCCNE0BAHNS MpK PYHKLMN OLHON NEepPEMEHHON; pelleHns 3a4ay U3 pasfesios
peleHnm anppepeHunansHOro m
NHTEerpasibHOro NCYNCAEHNS
npoeccMoHanbHbIX
3agaM

3HaTb OCHOBHbIE MOHATUSA 1
MeTOoAbl IMHENHON 1 BEKTOPHOM
anrebpbl; OCHOBHbIE MOHATUS
aHaIMTNYECKON reoMeTpun Ha
MJ0CKOCTW U B NPOCTPAHCTBE;
npaBuia 1 METOLbI BbIYUCIEHNSA
npeLenos,
AnppepeHunpoBaHms,
OCHOBHbIE METO/bI
nccnenoBaHns QyHKLUNI C
NMOMOLLbIO MPON3BOAHOW;
aHaIMTUYECKME METOAbI
WNHTErpupoBaHns

YMeTb BbIMOMHATL LENCTBUA Haf
BEKTOPaMM U MaTpuLamu;
nccnenoBaTb CMCTEMBI
JINHENHbIX anrebpanyeckunx
YPaBHEHWI; pelaTh 3a4a4m
aHaIMTUYECKOW FreoMeTpuu;
Haxo4WTb Npeaensbl,
anphepeHuMpoBaTh,
nccnenoBaTb PYHKLUWM O[HOM
OEeNCTBUTENbHON NEePEMEHHON;
Haxo4WTb Npefesnsl u
NMPON3BOAHbIE, SKCTPEMYMbI
(DYHKLNIA HECKONBKINX
nepeMeHHbIX, BbIYUCAATb
onpenenéHHble n
HeonpenenéHHble NHTerpabi

OMK-3.2 MNpumeHseT
MaTeMaTMyecKnin annapatT
Teopun PYHKLUN HECKONBKINX
NMepeMeHHbIX, TEOpUUN YHKLIA
KOMMJIEKCHOrO NMepeMeHHoro,
Teopun psLoB, TEopUM
anppepeHumanbHbiX
ypaBHEHWI;

BnageTb HaBblKaMU peLleHNS
0ObIKHOBEHHbIX
anppepeHumanbHbIX
ypaBHeHWI; MeTodaMm
BbIYNCIEHNS W MPUNOXKEHNS
[IBOVHbIX, TPOMHbIX UHTErPaIoB




3HaTb OCHOBbI TEOPUM
06bIKHOBEHHbIX
anpdepeHumanbHbIX
YPaBHEHUI 1 CUCTEM
AnpdepeHumnanbHbIX
ypaBHEHU; MeToAbI
nccnefoBaHuna psafgoBs; NoHATUE
[BOVHbIX, TPONHbIX UHTErPaaoB

YMeTb UHTEerpupoBaTb
andepeHymanbHble ypaBHEeHUA
MepBOro 1 BbICLIMX MOPSLKOB;
nccnenoBaTb HYUCIOBLIE U
(PyHKLMOHaNbHbIE pAdbl Ha
CXOAMMOCTb

OMNK-3.3 MNpumeHsaeT
MaTeMaTM4yecKuin annapatT
Teopuy BEPOATHOCTEN U
MaTeMaTUYeCKON CTaTUCTUKN;

BnafneTb OCHOBHLIMU MeTOAaMM
peLleHuns 3aiay Teopum
BEPOSATHOCTM CJIyHaNHbIX
CobbITNIN, BEPOSTHOCTHO-
CTaTUCTMNYECKMMMN METOLAMN
OpraHn3auun BblYNCANTENbHbIX
3KCMEePUMEHTOB B
npogeccmoHanbHoOM
nesTeNbHOCTH

3HaTb OCHOBHbIE MOHATUSA U
TEOPEMbl TEOPUUN BEPOSTHOCTM
CNyYanHbIX COObITUI, OCHOBHbIE
NMOHATNS MaTEMATUYECKON
CTaTUCTUKN

YMeTb BbIYNC/ATL BEPOATHOCTY
COBBITUN, HAXOANTL 3aKOHb
pacnpefeneHns cayyanHbix
BEJINYNH, HAX0AUTh
CTaTUCTUYECKNE
XapaKTEePUCTUKN U3Y4aeMbIX
BbIOOPOK, BbIABUTATL U
NpoBepsiTb CTaTUCTUYECKNE
runoTessl

OrlK-3.4 MpumeHseT
MaTeMaTunyecKuin annapaT
YNCNEHHbIX METOL0B.

BnaneTb OCHOBHbLIMU MeTo4aMM
peLleHust 3a1ay Teopum
BEPOSATHOCTU CTyYalHbIX
CobbITWIA, BEPOATHOCTHO-
CTaTUCTUYECKNMN MEeTOAaMN
OpraHn3auunn BblYNCANTENbHbIX
3KCMNepMMeHTOB B
npogheccmoHanbHOM
neaTenbHOCTN

3HaTb OCHOBHbIE MOHATUSA 1
TeopeMbl TeopUr BEPOATHOCTM
CNyYalHbIX COBLITUA, OCHOBHbIE
NMOHATUS MaTeMaTU4eCKown
CTaTUCTUKN

YMeTb BblYUCAATb BEPOSATHOCTY
CObObITWIA, HAXOANTb 3aKOHb
pacrnpeaeneHuns cayvanHbIx
BEJINYVH, HAXOAUTb
CcTaTUCTUYecKne
XapPaKTEPUCTUKN N3YHaEMBbIX
BbIOOPOK, BbIABUMATH W
NpoBepsATb CTAaTUCTUYECKME
runoTesbl




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

MecCTo AMCUMNINHBI (MOLYNS) B CTPYKType obpa3oBaTesibHON NporpaMmbl: 6a3oBas YyacTb

Kopn
KOMn MpepwecTBylowmne MapannenbHO ocBauBaeMblie
Mocnepyouwme AUCLUNIIUHDI
eTeHu, OUCUUMNNUHBI OUCLUUNIUHBI
um

MaTemaTnyeckoe MOLENNpPOBaHNE B
3JIEKTPO3HEPreTuKe 1
3JIeKTPOTEXHUKE; NoAroToBKa K
OlnK-3 dusnka; Xumns npoleaype 3awmThl 1 3aLmMTa
BbIMYCKHOM KBANNMUKALMOHHON
paboTbl; YyebHan npakTuKa:
npoguanpyroLas npakTuka

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHbIX eAMHUL,aX C YKa3aHUeM KoJIM4yecTBa
aKajheMn4YecKux 4acoB, BbiAesIeHHbIX HA KOHTaKTHYI0 paboTy oby4alowmxcs ¢
npenogasaTesieM (No BUAaM y4eOHbIX 3aHATUIA) M HA CaMOCTOATENIbHYIO paboTy

obyuvalowmxcs
B 1 cemecTp 2 ceMecTp 3 ceMmecTp
cero yacos
Yacos / Yacos / 4Yacos /
- /[ 4yacoB B
Bup yuebHomn paboTbl . 4acoB B 4acoB B 4acoB B
3/1eKTPOHHOM _ . .
dbopme 3/1eKTPOHHOM | 3/IeEKTPOHHOM | 3JIeKTPOHHOM

cdhopme cdopme dhopme
AyaouTopHas KOHTaKTHas paborta
(Bcero), 28 12 4 12
B TOM Yucne:
Jlekuunn 8 4 0 4
MpakKTuyeckne 3aHATUS 20 8 4 8
CamocTosaTenbHas paborta (Bcero), 312 87 102 123
B TOM YuCne:
MOArOTOBKA K MPaKTUYeCKUM 153 56 40 57
3aHATUSM
NOArOTOBKA K 3K3aMeHy 43 3 0 40
COCTaBJ/IeHNEe KOHCMEeKTOoB 98 28 44 26
NOArOTOBKA K 3a4eTy 18 0 18 0
KoHTponb 20 9 2 9
UToro: yac 360 108 108 144
UToro: 3.e. 10 3 3 4

4. Copep>XaHue aMCUMNIUHbI (MOAynA), CTPYKTYpUMpOBaHHOE No TeMaM (paspenam),
C YKa3aHueM OTBeieHHOro Ha HUX KoJIM4ecTBa akaseMU4eCK1Mx 4acos U BUAOB
y4eOHbIX 3aHATUHI




Bupabl yuebHOM
Harpy3Ku u ux
Ne
HanMeHoBaHMe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
pa3nena
Bcero
N3 | JP|N3|CPC
yacos
1 JInnenHas anrebpa 1 aHaNMTUHECKON reoMeTpun 4101|8194 106
2 A hepeHumanbHoe 1 HTErpanbHoe ncHnucseHne 410 |12]218| 234
KoHntponb| 0 | O | O 0 20
WUtoro| 8 | 0 | 20| 312 | 360
4.1 Co.u.ep)KaHue NEeKLUOHHbIX 3aHATUHN
KonuuyectBo
Ne HaumeHoBaHNe Copep>xaHue nekuum yacos /
Tema nekuum (nepeyeHb ONOAKTNYECKUX eanHUL: 4acos B
3aHATUA paspena y
paccMaTpriBaeMblX MOATEM, BOMPOCOB) | 3/1IeKTPOHHOM
¢dopme
1 cemecTp
OCHOBHbIe CBONCTBA, MUHOP ©
anrebpaunyeckoe gonoaHeHve. MNMoHaTue
BeepneHue. Onpenenutenn 2 | 06 onpenenutene n-nopsagka u ero
JInneiHas anrebpau [n 3 BblumcneHune.ix Buabl. Anrebpa maTtpuu,.
1 aHaNNTUYeCKon nopsfakos.Matpuubl.Pewerne | MuHop maTpuubl. ObpaTHas maTpuua. 2
reomMeTpum CUCTEM NINHENHbIX PaHr maTpuubl. Onepaunmn Hag
YpPaBHEHWA. MaTpuuamu.Meton Kpamepa, meto[
Faycca, ¢ noMoLLbto 0bpaTHON MaTpuULbI.
Teopema KpoHekepa-Kanennu.
CBOWCTBa CKasspHOro
npoussefeHns.CBONCTBA BEKTOPHOIO 1
. CMeLlaHHOro npousseaeHns.JinHenHas
BekTopbl. JInHeNHbIe
3aBNCMMOCTb W HE3aBUCMMOCTb CUCTEMbI
ornepauun Hag BEKTOpaMmu.
BEKTOPOB. HekoTOopble TeopeMbl 0
CkanspHoe npovn3sefeHne JMHENHON 3aBUCUMOCTU. basnc n
BEKTOPOB.BekTopHOE o
pa3MepHOCTb IMHENHOTO
JInHeliHas anrebpa un MPOU3BEAEHINE BEKTOPOB 1 NPOCTPaHCTBa.Pa3nnyHble BUAbI
o nX npuaoxeHue. CMellaHHoe -
2 aHaIMTUYeCcKon ypaBHEHUS NPAMON. Yron Mexay 2
npousBefeHre BEKTOPOB U
reoMeTpum ; NPAMbIMU. YCI0BUSA NapainesibHoCTH 1
nX npunoxeHve.JinHenHole
BEKTOPHbIE nepneHAnKyAapHOCTY ABYX NPAMbIX.Yron
MexXnay LBYMS MjocKocTamu. Ycnosus
npocTpaHcTBa.llpamas Ha
napannenbHoCTV U NepreHANKYASPHOCTM
njockocTu.Mpamas n y .
MJI0CKOCTEN. Yron Mexay npsamMon n
MJ0CKOCTb B MPOCTPAHCTBE.
MJ0CKOCTbI0. YC/I0BME NapanienbHOCTh 1
nepneHanKyIapHOCTY NPSMON 1
MJ0CKOCTW.
WToro 3a cemecTp: 4

3 cemecTp




MonHbIN guddhepeHumnan n
4aCTHble NPON3BOAHbIE
(DYHKLMN HECKOBbKUX
nepemeHHbIX.Pa3noxeHune
(DYHKLWI B CTEMNeHHbIE pAabl.

BblumciieHne Nnpovn3BoAHbIX U
anddepeHLManoB COXHbLIX PYHKUWUIA
HeCKOJIbKUX NepeMeHHbIX. BelyncneHmne
NMPOU3BOAHbIX HEABHbLIX (DYHKLUA OAHON Y
HeCKOJIbKMX nepemMeHHbIX.[1prnsioxxeHuns
thopmy bl Tennopa K MCcaefoBaHMo
(byHKLMIA. Bo3pacTaHue n ybbiBaHMe.
SKCTPeMyMbl (hYyHKLNI. BbInykioCTb,
BOrHYTOCTb, TOYKM nepermba.

n HUMaNbH »
3 'Vlumq:?eerpZnLtl,H?)e o€ Pap Tennopa. Pag AcnMmnToThl. ObLLas cxeMa nccnenoBaHns 2
MCqmcneF:-me MaknopeHa.lepBoobpa3Hasa |1 nocTpoeHns rpacdnkoB.Teopema o
N HeornpeneneHHbI NPOU3BOAHON NHTErpasna no BepxHemy
nHTerpan.oOnpeneneHHbIn npegeny. ®opmyna HotoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHbIE 3aMeHa NepeMeHHOoI B OnpeaeneHHOM
NHTerpanbl. [1BONHbIE 1 WUHTEerpa-ne u HTerpupoBaHune no
TPOWHbIE NHTErpabl. 4acTaAM.HecobCTBEHHBI UHTErpan ¢
6ecKkoHeYHbIM Npesenom
nHTerpupoBaHms. HecobcTBeHHbIE
NHTerpasbl 0T HEOrpaHNYeHHbIX
pyHKUMRA. MPUNOXKEHNA NHTErpaos.
Mpegen GyHKUUM OOHON N HECKONBbKNX
nepemMeHHbIX. NoHATHe 6M n BB Benun4uH,
OrpPaHNYEHHOW 1 OTAEAUMOW OT Hy A
OnddepeHumansHoe n P oTh HYy
BEJINYMH, X CBONCTBA. [pocTenwne
NHTerpasnbHoe ncyncneHmne g
cBowncTBa npenenos. CpaBHeHne 6M n Bb.
.OyHKuma. MNpenen .
CoiicTBa 3KBMBaneHTHbIX BM 1 bb.
pyHKUMN.HenpepbIBHOCTb
o Mpr3HaK cylwecTBOBaHNA Npesena.
yHKUMN. TOYKM pa3pbiBa 1 . o
OunddepeHumansHoe VX KNaccnduKaLms MepBbIn 1 BTOPOWM 3aMeyaTeslbHble
4 N UHTerpasbHoe [nddepeHLman u ' npegenst n ux cnenctena.OnpeneneHus 2
ncymncneHne P . HenpepbIBHOCTN (yHKLUMK. TOYKN
NPOU3BOAHAA Y1CJI0BON
. pa3pbiBa MYHKLMN 1 NX KNacCuduKaLlms.
pyHKLMN OfHON - .
¥ CBoicTBa (hYHKLMI, HEMPEPbIBHbLIX B
nepemeHHon. Ceoaka
bopMyA TOYKe U Ha oTpe3ke. HenpepbIBHOCTb
(PYHKLMNA HECKOJIbKUX
anddepeHumpoBaHmns .
nepemMeHHbIX. eoMeTPNYeCcKnin CMbICA
NPOn3BOAHON. MeXaHN4YeCKUIN CMbICI
NMpPOV3BOAHOW.
WToro 3a cemecTp: 4
UTtoro:
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUSA HE peannsyroTcs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
KonuyectBo
Copep>xaHue NMPaKTUYECKOro 3aHATUA Yyacos /
Ne HaumeHoBaHue Tema npakTuyeckoro
(mepeyvyeHb AMAaKTUYECKNX eANHNLL: 4YacoB B
3aHATUA paspena 3aHATUA .
paccMaTpuBaeMbIX MOATEM, BOMPOCOB) | 9/1IEKTPOHHOM
¢dopme
1 cemecTp
OCHOBHble CBOWCTBa, MUHOP 1
anrebpanyeckoe fonosHeHue. MoHATME
JInHenHasn anrebpa un | Onpegenntenn 2 n 3 06 onpepenuTene n-nopsaka u ero
1 aHaJINTU4YeCcKomn nopsankos.Onepauuu Haz BblyucneHne.ix suaesl. Anrebpa maTtpuL. 2
reomeTpun MaTpuLaMu. MuHop MaTpuubl. ObpaTHas MaTpuua.
PaHr maTpuubl. Onepaunn Hag
MaTpuLaMu.
JInHenHasn anrebpa v | JInHenHble onepaummn Hag CBoNCTBa CKaNApHOro
2 aHaNMNTUYECKOM BekTOopamu.CkanapHoe npousseneHnsa.CBONCTBa BEKTOPHOIO 1 2
reomeTpun npov3BefieHne BEKTOPOB. CMeLLiaHHOro Npov3BefeHns




JlnnenHas anrebpa un
aHaANUTNYECKON
reomMeTpun

BekTopHOe Npou3BepeHe
BEKTOPOB 1 1X
npunoxeHue.CMelaHHoe
npousBeaeHNe BEKTOPOB 1
UX Npunoxexue.JInHeiHas
3aBUCUMOCTb U
He3aBMCMMOCTb CUCTEMbI
BEKTOPOB.

CBoWCTBa BEKTOPHOIO 1 CMELLaHHOrro
npousseneHns.JIMHenHas 3aBUCUMOCTb 1
He3aBUCUMOCTb CMCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 JIMHENHOW
3aBUCMMOCTU. Ba3uc n pasmepHoOCTb
JINHEHOr 0 NPoCTpaHCTBa.Pa3nyHble
BWbl YpaBHEHWA MpsMOn. Yron mexay
NPAMbIMA. YCJI0BUSA NapasielbHOCTW 1
nepneHANKYAAPHOCTY ABYX MPAMBbIX.

JInnenHas anrebpa un

MpsMasa Ha NI0CKOCTH.
npﬂMaﬂ N NIOCKOCTb B

PasnimyHble BUAbI ypaBHEHUS NPSAMON.
Yron mexay npsmbiMu. Ycnosus
napannesibHoCT! 1 NepneHanKyaIspHoCTH
LBYX NPAMbIX.Yron Mexay AByMS
MJ0CKOCTAMM. YCNOBUA NapasinesibHoCTu

aHaNNTUYeCKoM o
FeOMeTOMN NnpocTpaHCTBe.lTOBEPXHOCTY | U MepneHanKyaSapHOCTM MJI0CKOCTEN.
P 2 nopspka. Yron mexxay npsaMoit 1 nioCKOCTbIO.
Ycnosuve napaniensHocTu
nepneHAVKYAapHOCTW NPAMON 1
MJ0CKOCTM.
WToro 3a cemecTp:
2 ceMmecTp
BbluncneHve npon3BoaHbIX
n anddepeHLmanos Mpepen yHKLUMM OLHON N HECKOJIbKMX
4MCI0BOMN (hYHKLIMM OQHON nepemeHHsbIX. MoHATNe BM 1 Bb BennyuH,
nepemMeHHon.BblyncneHne OrpaHUYeHHON 1 OTAEAVMON OT Hy NS
OnddepeHuransHoe | MPOU3BOAHbLIX U BE/INYMH, UX CBOW-CTBA. MpocTenwmne
N UHTerpanbHoe AnddhepeHLManoB CNoXHbIX | CBONCTBa npeaenos. CpaBHeHne bM n BB.
ncynucneHne (PYHKLNI HECKOSIBKNX CBoncTBa 3KBMBaneHTHbIX BM 1 Bb.
nepeMeHHbIX. Bolyncnenne | Mpr3Hak CyLLeCcTBOBaHUA Npeaena.
NMPOU3BOAHbLIX HEABHbIX MepBbI 1 BTOPOW 3aMeyaTesibHble
yHKLMIA 0gHON 1 npenenbl n X cNencTsus.
HECKONIbKNX MepeMeHHbIX.
BblyncneHve nNpov3BoAHbLIX 1
nhepeHLnanos CIOXKHbIX PYHKLNIA
YacTHble NPOM3BOAHbIE, AnddepeHy (byHKu
HECKOJIbKMX MepeMeHHbIX. BbluucieHune
YacTHble auddepeHunanbl o _
. NMPOU3BOAHbIX HEABHbLIX (DYHKLMIA OLHON ©
N NONHLIA gnddepeHunan
OnddepeHunansHoe (byHKLAN HECKObKIX HECKOJIbKNX NnepeMeHHbIX. [TpunoxxeHns
N MHTerpasibHoe Y thopmynbl Tensnopa K MCCnefoBaHNo
nepeMeHHbIX.Pa3noxeHuve o
ncyncnieHne o yHKUMIA. Bo3pacTaHue u ybbiBaHme.
(PyHKLUWI B CTENEHHbIE ;
o SKCTPEMYMbl (PYHKLUN. BbINYKAOCTb,
psagbl. Pag Tennopa. Pag
BOMHYTOCTb, TOYKM Neperunba.
MakJsiopeHa
AcmmnToTbl. ObLas cxema uccnefoBaHus
N MOCTPOEHMSA rpadmKoB.
WToro 3a cemecTp:
3 cemecTp
Tabnnua 0CHOBHbIX hOpMYJI
WNHTErpupoBaHns. 3amMeHa NepemMeHHbIX B
HeonpeaeseHHOM UHTerpasne n
MepBoobpasHas 1
OunhpepeHumnansHoe HEONPEeeNeHHbI WHTEerpnpoBaHue rno Yyactam.Teopema o
N NHTerpanbHoe P . NPOU3BOLHON MHTErpana rno BepxHemy
nHTerpan.OnpenesneHHbIn »
ncymcneHve NHTErpan npegeny. ®opmyna HotoToHa-JlenbHuua.
pan. 3amMeHa nepemMeHHon B onpeneneHHoM
NHTerpaJse n MHTerpupoBaHue rno
4acTAM.
HecobcTBeHHbIE
NHTerpasbl. [JBOoHbIE 1 HecobcTBeHHbIE MHTErpasbl 0T
TPOMHbIE HeorpaHuYeHHbIX QPyHKLMI. MpunoxxeHns
OnddepeHunansHoe P . P by H P
1 MHTerpabHoe NHTerpasbl.KpuBosvHenHble | UHTerpasios.KpuBoJIMHEHbIE UHTErpabl
NCUNCTIeH e NHTerpasbl HecobcTBeHHbIN | nepsoro Tuna (Mo gnuHe gyru). Kpneo-

NHTErpan c 6eCKOHEYHbIM
npenenom
NHTErpnpoBaHunA.

JINHEHbIe NHTEerpasbl BTOPOro Tuna (no
KOOpAMHaTaM).




TeopeMa cyLLecTBOBaHUS 1
eVHCTBEHHOCTY pelueHmns 3agayu Kowwm
UtbBepeHLmMansHle ONS ypaBHEHUS, Pa3peLleHHOro
aBHeHus | OTHOCWTE/IbHO MPOM3BOLHON. YpaBHEHUS
)l_/lg A0Ka.0QHOPOAHbIE C pa3feneHHbIMU NepeMEHHbIMU.
OnpepeHumnansHoe P ) P YpaBHeHUs C pa3fensaowmumMmcs
anddepeHumanbHble
9 N VHTerpasnbHoe ABHEHNS SIMHEMHbIE nepemMeHHbIMU.YpaBHEHUS, 2
ncyncneHne };/qu)cbepeHl'_maanble npuBoAALLMeCcs K OAHOPOAHbIM.
ABHEHNS NEDBOIO 0606LLeHHO 04HOPOAHbIE YPAaBHEHNS.
ﬁg anKa P JInHeHble HEOAHOPOAHbIE YPaBHEHUS.
pAAKa. MeTon BapuaLMmn NOCTOSHHON (MeToz
NarpaHxa). Metog bepHynnu.
YpaBHeHus bepHynau.
OnddepeHunansHble
ypaBHEHMWS B NOJHbIX y y
anddepeHLmanax WHTerpupyowmnn MHOXUTENb. JINHEHbIE
ﬂ.mcbcbepeHumaan'ble O0OHOPOAHbIE YPaBHEHUS 2-r0 nopsfKka C
OnhdepeHumnanbHoe | ypaBHEHUSA BbICLLINX &%%;ngb;ZIS;MKr?agﬁggﬂf:;iMM'
10 N MHTerpaJsibHoe nopsaKoB.JINHeHbIe P P 2
NCUNCTIeHME 0HOPOIHbIE NOCTOAHHbIX. JINHENHbIE HEOLHOPOAHbIE
MBdhEPEHLNANbHbIE ypaBHEHWs 2-ro nopsagka € NoCTOAHHbIMU
gpaBHeEmuz-ro nopsiaKa KO3(hhMLMeHTaMMN 1 NPaBON YacTblo
JInHeHble HEOAHOPOAHbIE creumaneHoro siaa
ypaBHeHuWs 2-ro no-psaka.
Wtoro 3a cemecTp: 8
WTtoro: 20
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bua Copep>xaHue CaMOCTOATEJNIbHOM
HaumeHoBaHue CaMOCTOATENLHOI paboTbi KonuyectBo
pa3pena paboTe (mepeyeHb ANAAKTUYECKNX €ANHNLL: yacoB
paccMaTprBaeMblX NOATEM, BOMPOCOB)
1 cemecTp
MOAroTOBKA K
3K3aMeHy,
MOAroTOBKA K -
NWHeitHas anre6pa u NEKLMSM MpuknagHble 3agavn IMHENHON anrebpbl.

y ' CBoWCTBa IMHWI BTOPOro nopsaaka Ha
aHaNMTN4eckoun MOAroTOBKA K . . 87
FeOMEeTDUN NDAKTUYeCKNM nnockocTn. CBOMNCTBA NOBEPXHOCTEN

P P BTOPOro rnopspgka.
3aHATUAM,
COCTaBneHune
KOHCMEeKTOB
Wtoro 3a cemecTp: 87
2 ceMecCTp
MOAroTOBKa K
9K3aMeHy,
MOAroTOBKa K L.
NWHeitHas anrebpa u NEKLMSM MpuknagHble 3aga4vn MHENHon anrebpobl.

y ' CaoicTBa IMHWIA BTOPOro nopsagka Ha
aHaNUTN4eckKoun MOAroTOBKa K . . 7
reomMeTpui MPaKTUYeCKMM nnockocTn. CBOMNCTBa NOBEPXHOCTEN

BTOPOro rnopsanka.
3aHATUAM,
COCTaBJieHNe
KOHCMEKTOB
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OndhdepeHumanbHoe U | IMHWUIA BTOPOro
NHTerpanbHoe nopsgka Ha
ncyncneHne MJIOCKOCTM.

MpuknagHble
334341 NMHENHON
anrebpol. CBONCTBA

ncyncneHme

CaoicTBa
NOBEPXHOCTEN
BTOPOro rnopsaka.

AdnpepeHumansHoe 1 MHTerpanbHoe

95

WToro 3a cemecTp: 102

3 cemecTp

AndpepeHunansHoe U | NMHWIA BTOPOro AdnddepeHumanbHble ypaBHEHNA 1

MNpuknagHblie
334241 NMMHenHom
anrebpol. CBONCTBA

NHTerpanabHoe nopsaka Ha NHTerpupoBsaHune guddepeHumnabHbIX 123
NcYyncneHmne MA0CKOCTH. ypaBHeHWA

CsoncTBa
noBepxHOCTEN
BTOPOro rnopszka.

WToro 3a cemecTp: 123

WUToro: 312

5. NMepevyeHb y4eOHOM nuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no

AucuunnuHe (Mmoaynio)

Pecypc HTb

Ne Bubnuorpaduyeckoe onucaHue CamrTy

n/n (3BC CamlTY,
I[PRbooks n 1.4.)
JononHuTenbHas nuTepaTypa
AHanuTu4yeckas reoMmeTpus. IN1eMeHTbl BEKTOPHON 1 IMHENnHON anrebpsl :
MeTOf. YKa3aHus K BbINMOJHEHNIO KOHTPObHON paboTbl N0 aHaUTUYECKOW

1 |reometpuu, JINHENHOW 1 BEKTOPHON anrebpe ons CTyLEHTOB 3a04HOM DNEKTPOHHbIN
topmbl 0byyeHns / Camap.roc.TexH.yH-T, Beiclwas maTemMaTmka; cocT.: U. b. pecypc
Menuk-Mawaesa, E. H. Hukonaesa, O. B. ®apeesa.- Camapa, 2018.- 33 c..-

Pexxum poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3242
AHanuTn4eckas reoMeTpus. IN1eMeHTbl BEKTOPHON 1 NIMHENHON anrebpsi.
Mpepen pyHKUMKU. AnddepeHumanbHoe ncyncierme GyHKLMM 04HON
nepemeHHon. KOHTposibHble paboTbl No BbICLIen MaTeMaTuke. Y | :

5 | METOAMYECKME yKazaHW / CaMapCKUIM rocyfapCTBEHHbIN TEXHUYECKNIA DNEKTPOHHbIN
yHuBepcuteT, CaMapcKmil rocy4apCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIN pecypc
YHUBepCUTET, BbiClwaa maTeMaTunka; cocT. B. B. lopenosa.- Camapa, 2006.-

59 c..- Pexxum pgoctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4319
YyebHo-meTOANYeCKOe obecneyeHune
IpeBLeBa, B.H. Teopns BepoATHOCTEN 1 MaTeMaTUYeCKasd CTaTUCTUKA :
yyeb.-meToa.nocobue / B. H. I'pesueBa, J1. B. JinumaHoBa, J1. A. MypaToBa; y

3 | Camap.roc.TexH.yH-T, Beicluag MaTeMaTuKa 1 NpuKnagHasa nHpopmaTuka.- SNIeKTPOHHBIN
Camapa, 2008.- 25 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||747
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JlnmaHoBa, J1.B. BeiCllas MaTeMaTVKa B NpyMepax 1 3afadax :
yyeb.nocobue ons 3aod.hakynbTteTa / J1. B. JlumaHoga, J1. A. MypaToBa;

4 | Camap.roc.TexH.yH-T, Bbicllasa maTemMaTuka U NnpukiagHaa uHhopmaTurKa.-
Camapa, 2011.- 89 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1887

DNIEKTPOHHbIN

MaTemaTunka. QuddepeHumnanbHoe N MHTErpasbHoe NCHUCIEHNE,
nocfiefoBaTeNbHOCTM U psAabl: y4ebHoe nocobue / HazapeHko M.A.,

5 | BHWWreocucrtem, InekTpoHHO-bubnnoteyHas cuctema IPRbooks: 2011.-
Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10409

DNIEKTPOHHBIN

JocTtyn oby4vatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocywiecTsnseTca nocpeacTBOM NEKTPOHHON
NHGOpPMaLMOHHON obpa3oBaTenbHOM Cpelbl yHuBepcuTeTa 1 canta HTE Caml Y no nornHy v naposnto.

6. NepevyeHb MHPOPMALMOHHBLIX TEXHOJIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUH
obpasoBaTenbHOro npouecca no AucuuniuHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOSIb30BaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpefbl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft . JInueHsnoHHoe
(3apybexHblii)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «MHTepHeT»,
npodeccuoHanbHbiX 6a3 paHHbIX, UHPOPMALMOHHO-CMPABOYHbLIX CUCTEM

Ne
n/n HaunmeHoBaHue KpaTkoe onucaHue Pexxum pocTtyna
1 | MatemaTuka http://www.mathematics.ru/ Pecypcbl OTKpbLITOro
JocTyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKON Da3bl, He0OOXoo4MMON ANA OCYLLECTBNEHUA
obpa3oBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuuOHHbIE 3aHATUSA

YyebHas ayauTopusa ON8 NPOBEAEHUS 3aHATUIA NIEKLMOHHOIO TUMa, TEKYLLEero KOHTPOS U NMPOMEXYTOYHOW
aTTecTauuu, OCHALWEHHAs TEXHNYECKUMU CPeaCcTBaMn 06y4YeHUs, CyXaWyMu ans npeacTaBaeHns yyebHom
MH(OPMaLK 60JbLLOK ayAMTopUn, Habop AEeMOHCTPALIMOHHOIr0 060pYA0BaHNS: 3KPaH, NPOEKTOP, KOMMbIOTEP

MpakTuyeckue 3aHATUA

KoMnbloTEPHbIN Knacc - yyebHas ayauTopus 05 MPOBEAEHUS 3aHATUIA CEMUHAPCKOro Tumna, KYypCOBOro

NPOEKTUPOBaHNS (BbIMONIHEHUS KYPCOBbIX PaboT), rpynnoBbiX U UHAUBUAYANbHbIX KOHCY/IbTALUNA, TEKYLLEro

KOHTPOA 1 NPOMEXYTOYHON aTTecTauun, obopynoBaHHasa Crneunann3npoBaHHoM Mebenblo, KOMMNbIOTEPHON

TEXHUKOWN C OOCTYNOM B CeTb "MIHTEPHET” 1 3NeKTPOHHYI0 MH(POPMaLMOHHO-06pa3oBaTenbHyto cpeqy Caml Ty
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MarHWTHO-MapKepHOW AOCKON, KOMMIEKTOM JNLEH3NOHHOrO 1 cBOBOAHO pacnpoCcTpaHAeMOoro nporpamMMHOro
obecrneyeHns, yKasaHHOro B pasfese 6 HacToslen paboyen NporpamMmbl

CamocTosiTeNibHasA pa60Ta

AyAUTOPUS, OCHALLEHHAs KOMMbIOTEPHON TEXHUKON C BO3MOXXHOCTbLIO MOAK/YEHNS K ceTn «AHTepHeT» 1 C
[OCTYMOM B 3/IEKTPOHHYO MH(OPMaLIMOHHO-00pa3oBaTesbHyto cpeay CamITY.

9. MeToaunuyeckue MaTepuanbl

MeToauyeckme pekomeHaaumm npu paboTe Ha nekuun

[0 NeKunn CTYAeHT LOJIKEH NMPOCMOTPETh Y4eOHO-MEeTOANYECKYI0 U HAay4YHYI0 NUTepaTypy no TemMe
NeKUUn ¢ TeM, 4Tobbl MeTb NpeacTaBneHne o npobnemMax, Kotopble ByayT pa3bupaTbcs B NeKLUN.

Mepen HavanoMm nekuuu obyyawwmmcs coobulaeTca TemMa NieKLun, nnaH, BONpPoCkl, noaaexadine
PacCMOTPEHNIO, NOBOAATCA OCHOBHbIE NNTEPATYPHbIE NCTOYHUKK. Becb y4yebHbIl MaTepuan, coobliaemsblin
npenoaaBaTesieM, JO/KEH HE MPOCTO NPOCAyLWNBaTbCS. OH A0/KEH ObiTb aKTUBHO BOCTMPUHSAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpeneH B MamMsaTu. MNpnucTynas K CayLwaHnio HOBOro y4ebHoro
MaTepuana, NoJie3HO MbICJIEHHO YCTAaHOBUTL €ro CBA3b C paHee M3yYyeHHbIM. Cnens 3a TEXHUKON YTeHud
nekunmn (aKLI,eHT Ha CyweCTBeHHOM, NoBbllLeHWe TOHa, NK3MeHeHNe pnTMa, nNaysa n T.I'I.), H606X0,EI,I/IMO BCsie[ 3a
npenonaBaTesieM YMeTb BblAEeNATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X CcodepXXaHue, Npobnemsl,
npennosiaraTb UX BO3MOXHbIE PELUeHWs, NoKa3aTeNbCTBa U BbiBOAbI. OCYLLECTBAAS TaKyl paboTy, MOXHO
3Ha4YnTenbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOoBaHUE 1 AajbHellee
n3yyeHue.

KoHcnekTupoBaHne nekuun nosponseT obpaboTaTh, CUCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NoayYeHHY MHDOPMALUNO C TeM, 4Tobbl B ByaylweM MOXXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaep)xaTesibHble MOMeHTbl. TUNnYHas ownbka, coBepluaemMas 0byyatoLmnmMcs, 10C0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasuio, Npu 3anucy «CJ0BO B C/IOBO» HE OCTAETCA BPEMEHU Ha 06yMbiBaHMe,
aHanun3 N cuHTe3 uHhopmauun. OTbrpas Hy)XHY MHGPOPMaLINIO, FNaBHbIe MbICIW, NPO6AEMbI, peLleHns 1
BbIBObl, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTh €ro Takum obpa3omM, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbcs. XKenaTesbHO 0CTaBUTb B paboynx KOHCMEKTax MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEeKOMEHAOBAaHHOW NUTepaTypbl, OAOMOJHAKLWME MaTepuan MPOCAYLWAHHONW JIeKUuun, a TakxKe
nogyepkmBatoime ocobyto BaXHOCTb T€X UMM MHbIX TEOPETUYECKUX NoJIoXKeHUA. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXXET CHMTATbCS 3aBepLlIeHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/bHbIe MecTa,
NPOBEPUTb, BCE SN MOHSATHO, YTOYHUTb YTO-TO HA KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOl ObIThb
NCMOSb30BaH B MpPOLecce MOAr0TOBKM K MPaKTUYECKNUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCMeKT nekunn -
He3aMeHUMbI Y4eOHbIA LOKYMEHT, HEOOXOAUMbIN 415 CAMOCTOSITENbHOM PaboThl.

MeToan4yeckmne pekoMeHaaLmMm npy NoAroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUN

MpakTuyeckme 3aHATUS N0 AUCUUMNINHE NPOBOAATCS B LENsX BblpabOTKU MPaKTUYEeCKUX YMEHUN 1
NprobpeTeHNs HAaBLIKOB B PELLIEHUN NPOGECCUOHANBHBIX 3aay.
PekomeHAyeTcs cneayloLlas cxema NoAroTOBKU K NPAaKTUYECKOMY 3aHATHIO:
1. 03HaKOMJIeHWe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpa)kaeT COoAdepXXaHue
NpeanoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa NeKuuu;
3. YTeHve peKOMeHA0BaHHON MTepaTypbl;
4. NOArOoTOBKA OTBETOB Ha BOMPOCHI MJlaHa NPAKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3afaHWiA, 3a4a4 1 ap.
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MoaroTtoBka 0byvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BOoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakTUYeCKUX 3aHATUA 1 (namn) nekumin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, HeOGXO,EI,VIMO O6paTVITb ocoboe BHMMaHMWE Ha CaMOCTOATEeNIbHOe n3yvyeHune peKOMeH,ELOBaHHOVI
mTepaTypsbl.

PaboTa CTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuiA, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
aKTUBHOE y4YacTne B 06CYXOEHUN KOHKPETHbIX CUTYyaLWui, cnocoBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOnTb Hanbonee 3phHeKTMBHbIE peLeHns MOoCTaBAeHHbIX Npobnem, ymeTb HaXxo4WUTb MOJIE3HbIN
[IOMNOSIHUTENbHbLIA MaTepmnan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTb BHMMaHWE Ha
OCHOBHbI€ MOHATWA, aNrOPUTMbl, ONpenensdTb NPaKTUYECKY 3HAYMMOCTb pacCMaTPUBaAEMbIX BOMNPOCOB. Ha
NPaKTUYEeCKNX 3aHATMAX 0byYatoLMecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM NapameTpaM uau
BblpaboTaTb onpepesieHHble peweHns no obo3HavyeHHoN npobneme. 3afaHma MoryT ObiTb rpynnoBbie U
NHONBUAOYaNbHbIE, B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUi, Lenen 3aHaTus, obLuen noaroToBKy
obyyatowmxcs npenoaaBaTesib MOXET NoACKa3aTb 06yYaloWmMMCsa anropuTm peleHns nan nepsoe AencTeue,
U ykasaTb obliee HanpaBJsieHWe paccyXAaeHui. MonyyYyeHHble pe3ynbTaTbl 00CYy)KAaTCAa C NO3ULUIA UX
aAeKBaTHOCTU NN 3PPEKTUBHOCTN B PaCCMOTPEHHON CUTYaL MK,

MeToanyeckue pekomMeHagauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusauns camocToAaTeNbHOW paboTbl 06y4YalOWMXCS OPUEHTUPYETCS HAa aKTUBHble METO[bl
OB/Jlaf€HNS 3HaHWAMW, pa3BUTME TBOPYECKMX crnocobHocTel, nepexod OT MOTOYHOro K
VHOVBUAYANN3MPOBAHHOMY 00YYEHWMI0 C y4eTOM NoTpebHOCTER N BO3MOXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4ebHukamu, y4ebHbIMK NocobusiMm, Hay4yHOM, CNPaBOYHON AUTEpaTypon,
MaTepuanaMmn nepruoanyecknx n3gaHunin n MHTepHeTa aBnasieTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHeHNs
JOMOJIHATESIbHbIX 3HAHWUIA, NO3BOMSET 3HAYMTENbHO aKTUBM3MPOBATHL MPOLECC OBNALEHWS MHOpMaUmneit,
crnocobecTByeT 6osiee rayboKOMy YCBOEHMIO M3yYaeMoro matepuasna. Bce HoBble MOHATUS MO U3y4YaeMon Teme
HeobX0AUMO Bbly4YNTb HAU3YCTb 1 BHECTU B F1I0CCAPWiA, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3yyYeHus Kypca.

CamocTosATenbHas paboTa peannsyeTcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUI;

® Ha NIeKUUSX, MPAKTUYECKNX 3aHATUNAX;

e B KOHTAKTe C NpenofaBaTesieM BHE PaMOK pacrnuncaHus;

® Ha KOHCYJibTaUuMax no y4yebHbIM BONpOCaM, B X04€e TBOPYECKMX KOHTAKTOB, MPW NUKBMAALNN
3a,D,OJ1)KeHHOCTeIZ, NpPW BbINOJTHEHUN MHONBUAYAIbHbIX 3a,uaH|/||7| nT.n.,

e B OnbAMOTEKE, AOMA, Ha Kadedpe Npu BbINOJHEHNN 00yYatoWMMCA yYeOHbIX N MPAaKTUYECKUX
3ajav.

O HEeKTUBHbLIM CPeACTBOM OCYLIECTBAEHNS 06y4YaloWwmMMCcs CaMoCTosaTeNbHOW paboThl fBASETCS
3NeKTPOHHas MHMopMaLnoHHO-06pa3oBaTeNbHas cpefla YHUBepCUTETa, KOTopas obecneynBaeT JOCTyn K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUMMNANH (Momynen), NpPakTUK, K U3OAHUAM 31eKTPOHHbIX
6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOoAaynio)

®OHA OLEHOYHbIX CPEACTB NPeCcTaBleH B NpuaoKeHun 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 Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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13.03.02 2neKTpoaHepreTnka un
3N1EKTPOTEXHMKA

dNeKTposHepreTuKka

Bbakanasp

3ao04Has

2026

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

Kahenpa "2/1eKTpo3HepreTnka,
3NEeKTPOTEXHMKA M aBTOMaTU3aLNs
TexHonornyeckux npoueccos" (H®- 33mnATM)

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

Pe3ynbTaThl 06y4eHus

Ha:;z:g;::ue Kop un Kop, u HauMeHoBaHue (3HaTb, yMeTb, BNageTh,
(rpynnbi) HauMeHOBaHue UHOUKaTOpa OO0CTUXEHUSA COOTHECeHHble C
KOMMNEeTEeHL M KoMneTeHuuu KOMNeTeHUUU MHAMKaTOPaMMN 00CTUKEHUS
KOMNEeTeHLUuH)
ObuwenpodeccnoHaabHble KOMAETEHLUN
OMK-3 CnocobeH
gggrseeig:yrommﬂ BnageTb HaBblkamMu peLieHns
bU3nKo- anrebpanyeckmx ypaBHEHUN,
MaTeMaTUYeCKUit OnkK-3.1 |_|pI/IMeHVFIET HaBblkaMu peLuveva 3agad rno
annapar, MeTobl MaTemMaTnyeckinii annapat aHaNTN4ECKOo reoMeTpui;
®yHIaMeHTabHaS aHaM3a 1 aHaNNTU4YECKOW reomMeTpum, npuémMammn nccienoBaHms
NOArOTOBKA MOZENMPOBAHNS, JINHEnHon anrebpbl, pyHKUMYM C nomoLLbIo
TEOPETMYECKOro 1 onddepeHLmnansHOro n nMpoun3BOLHON MepBoro v
SKCMEPUMEHTANIBHOT MHTErpanbHOro NCHNCNeHNs BTOPOro rnopsifika; HaBblKaMu
0 MCCNE0BAHNS MpK PYHKLMN OLHON NEepPEMEHHON; pelleHns 3a4ay U3 pasfesios
peleHnm anppepeHunansHOro m
NHTEerpasibHOro NCYNCAEHNS
npoeccMoHanbHbIX
3agaM

3HaTb OCHOBHbIE MOHATUSA 1
MeTOoAbl IMHENHON 1 BEKTOPHOM
anrebpbl; OCHOBHbIE MOHATUS
aHaIMTNYECKON reoMeTpun Ha
MJ0CKOCTW U B NPOCTPAHCTBE;
npaBuia v METOLbI BbIYUCIEHNA
npeLenos,
AnppepeHunpoBaHms,
OCHOBHbIE METO/bI
nccnenoBaHns QyHKLUNI C
NMOMOLLbIO MPON3BOAHOW;
aHaIMTUYECKME METOAbI
WNHTErpupoBaHns

YMeTb BbIMOMHATL LENCTBUA Haf
BEKTOPaMM U MaTpuLamu;
nccnenoBaTb CMCTEMBI
JINHENHbIX anrebpanyeckunx
YPaBHEHWI; pelaTh 3a4a4m
aHaIMTUYECKOW FreoMeTpuu;
Haxo4WTb Npeaensbl,
anppepeHupoBaTh,
nccnenoBaTb PYHKLUWM O[HOM
OEeNCTBUTENbHON NEePEMEHHON;
Haxo4WTb Npefesnsl u
NMPON3BOAHbIE, SKCTPEMYMbI
(DYHKLNIA HECKONBKINX
nepeMeHHbIX, BbIYUCAATb
onpenenéHHble n
HeonpenenéHHble NHTerpabi

OMK-3.2 MNpumeHseT
MaTeMaTMyecKnin annapatT
Teopun PYHKLUN HECKONBKINX
NMepeMeHHbIX, TEOpUUN YHKLIA
KOMMJIEKCHOrO NMepeMeHHoro,
Teopun psLoB, TEopUM
anppepeHumanbHbiX
ypaBHEHWI;
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BnageTb HaBblKaMU peLleHNS
0ObIKHOBEHHbIX
anppepeHumanbHbIX
ypaBHeHWI; MeTodaMm
BbIYNCIEHNS W MPUNOXKEHNS
[IBOVHbIX, TPOMHbIX UHTErPaIoB




3HaTb OCHOBbI TEOPUM
06bIKHOBEHHbIX
anpdepeHumanbHbIX
YPaBHEHUI 1 CUCTEM
AnpdepeHumnanbHbIX
ypaBHEHU; MeToAbI
nccnefoBaHuna psafgoBs; NoHATUE
[BOVHbIX, TPONHbIX UHTErPaaoB

YMeTb UHTEerpupoBaTb
andepeHymanbHble ypaBHEeHUA
MepBOro 1 BbICLIMX MOPSLKOB;
nccnenoBaTb HYUCIOBLIE U
(PyHKLMOHaNbHbIE pAdbl Ha
CXOAMMOCTb

OMNK-3.3 MNpumeHsaeT
MaTeMaTM4yecKuin annapatT
Teopuy BEPOATHOCTEN U
MaTeMaTUYeCKON CTaTUCTUKN;

BnafneTb OCHOBHLIMU MeTOAaMM
peLleHuns 3aiay Teopum
BEPOSATHOCTM CJIyHaNHbIX
CobbITNIN, BEPOSTHOCTHO-
CTaTUCTMNYECKMMMN METOLAMN
OpraHn3auun BblYNCANTENbHbIX
3KCMEePUMEHTOB B
npogeccmoHanbHoOM
nesTeNbHOCTH

3HaTb OCHOBHbIE MOHATUSA U
TEOPEMbl TEOPUUN BEPOSTHOCTM
CNyYanHbIX COObITUI, OCHOBHbIE
NMOHATNS MaTEMATUYECKON
CTaTUCTUKN

YMeTb BbIYNC/ATL BEPOATHOCTY
COBBITUN, HAXOANTL 3aKOHb
pacnpefeneHns cayyanHbix
BEJINYNH, HAX0AUTh
CTaTUCTUYECKNE
XapaKTEePUCTUKN U3Y4aeMbIX
BbIOOPOK, BbIABUTATL U
NpoBepsiTb CTaTUCTUYECKNE
runoTessl

OrlK-3.4 MpumeHseT
MaTeMaTunyecKuin annapaT
YNCNEHHbIX METOL0B.

BnaneTb OCHOBHbLIMU MeTo4aMM
peLleHust 3a1ay Teopum
BEPOSATHOCTU CTyYalHbIX
CobbITWIA, BEPOATHOCTHO-
CTaTUCTUYECKNMN MEeTOAaMN
OpraHn3auunn BblYNCANTENbHbIX
3KCMNepMMeHTOB B
npogheccmoHanbHOM
neaTenbHOCTN

3HaTb OCHOBHbIE MOHATUSA 1
TeopeMbl TeopUr BEPOATHOCTM
CNyYalHbIX COBLITUA, OCHOBHbIE
NMOHATUS MaTeMaTU4eCKown
CTaTUCTUKN

YMeTb BblYUCAATb BEPOSATHOCTY
CObObITWIA, HAXOANTb 3aKOHb
pacrnpeaeneHuns cayvanHbIx
BEJINYVH, HAXOAUTb
CcTaTUCTUYecKne
XapPaKTEPUCTUKN N3YHaEMBbIX
BbIOOPOK, BbIABUMATH W
NpoBepsATb CTAaTUCTUYECKME
runoTesbl
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ManVILI,a COOTBETCTBUA OLleHOYHbIX CpeACTB 3anflaHUpPOBaHHbLIM pe3ynbTaTamMm

obyyeHus
| OueHouHble cpeacTBa
Paspen 1. Paspen 2.|Pa3spen 3.| Paspen 4. | Paspen 5.| Pasgen 6 Paspen 7.
JTnHenHas Papbi BEPOATHOC
Koa n anre6pa BeepneHue | Ouddpepe WhTerpans Onddpepe ™
nHAvKaTop BekTopHas B HUNarneHo Hoe HUNarnbHel MaTtemaTtn MpomexyTouHa
LOCTWXKEHUA P mMatemaTu e e A aTTecTaums
KomneTeHUUn anrepa ueckmin | ucumcnen | MCMECHY paBHeHU Heckas
AHanutnyeckas e y CTaTUCTUK
reomeTpus axanus ne A a
NHavBupyanbHble 3agaHus. KoHTponbHble paboThl. 9K3aMeH, 3a4eT
no-1 YK-1 31 YK-1.1 31YK-1.1 |31 YK-1.1 |31 YK-1.1 |31 YK-1.1 | 31 YK-1.1 31YK-1.1 [31YK-1.1
V-2 YK-1 Y1YK-1.2 Y1YK-1.2 |Y1YK-1.2 |[Y1YK-1.2 |Y1YK-1.2 | Y1VYK-1.2 | Y1YK-1.2 |Y1YK-1.2
B1YK-1.2 B1YK-1.2 |B1YK-1.2 |[B1YK-1.2 [B1YK-1.2 | B1YK-1.2 B1YK-1.2 |B1YK-1.2
310rMK- |31 OlK- 310MK- | 31 OlK- 31 OrkK-
3.1 3.1 3.1 3.1 3.1
31 OMnK-3.1 31 OrK-3.1 31 OlnK-3.1
Mo Onk3 |vionkad |31 OMK (R OMK yg opeg ¢ OMK 30 O T OMIK-y o3
B1OMK-3.1 B1onk- [B1omk- B1OM3Tgionk. | B1omk- | B1onk. |BTOMK31
3.1 3.1 3.1 3.1 3.1
32 ONK- |32 OrlK- 32 0MNK- | 32 OnkK- 32 Ornk-
no-2 OrNnK-3 {32 OrkK-3.2 32 3.2 32 OMnkK-3.2 3.2 3.2 3.2 32 OlK-3.2




TunoBble 3apaHna ANA NPOMEXYTOYHOM aTTecTauum No AMCUUNInHe
B51.0.02.01 «MaTtemaTtuka»
AnAa HanpasBneHus 13.03.02 dneKkTpoaHepreTUkKa U ANEKTPOTEXHUKA
npocunb AnekTpoaHepreTmka

2025 rog npuema

KoHTponupyemasi KoMmneTeHUMUA:

OlK-3. CnocobeH NpuMeHATb COOTBETCTBYHOLWMNI PM3NKO-MaTEMATUYECKUI annapaT, MeToAbl aHanm3a u
MoAenMpoBaHMA TEOPETUYECKOro U IKCMEePMMEHTanbHOro nccneaoBaHus Npu peLueHnmn
npocdpeccroHanbHbIX 3agau.

Bpe
Ms
Ypos
BbIM
onn | €M
Ne cnox | Ne
OTtBeT Twvn €eHn
3apaH CogaepxaHue 3agaHus HOCT | Tem
Ha 3agaHue 3agaHus a
ns san 7 bl
(6an
aHu
n)
A,
MUH

OrK-3. CnocobeH npuMeHsiTb COOTBETCTBYHOLLNIA (DU3NKO-MATEMATMYECKUI annapaTt, MeTOAbl aHanmM3a |
MOLENUPOBAHNST TEOPETUYECKOTO U SKCMEPUMEHTANBbHOIO MCCNEAOBaHNsS MPU peLleHMn NpodeCCUOHanbHbIX
3agau.

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)cTpokn onpepenuTens 3aMeHUTb 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 SBMASIOTCA ¢ 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, KOOpPAMHATaMM KOTOPOTO ABMATCA
3MeMeHThbl, CTosILMe Ha NOBOYHON AnaroHanm
mMaTtpuLpl.
OnpeaenuTtenb TpeyronbHOro Buaa paseH | 1) 3aKpbITbIN,
1) npowusBedeHU0  3MEMEHTOB  MaBHOW ¢ Bbibopom
AvaroHanm 0ofHoro
4. 2)cymme 3eMeHTOB rnaBHOW AnaroHanu npasunsHo | 1 1 11
3) npousBedeHVIO 3MeMeHTOB NOBOYHOWN ro oteseTa
AvaroHanu
4)cyMMe anemeHTOB No6GOYHOM AnaroHanu




Bpe

M3 Ypos
BbIMN
onn | SHb
Ne cnox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHuve 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
BbIMN
€Hb
Ne OfM 1 crox | Ne
Oteet Tun €HuU
3apgaH | CopgepxaHuve 3agaHus HOCT | TeMm
Ha 3agaHue 3agaHus o
nsi aan " bl
(6an
aHu
n)
A,
MWH
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;




Bpe

M3 Ypos
BbIMN
€Hb
Ne OfM 1 crox | Ne
OteeTt Tun €Hn
3apgaH | CopgepxaHuve 3agaHus HOCT | TeMm
Ha 3agaHue 3apjaHua A
nsi " bl
sap (6an
aHn
n)
A,
MWH
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).

%z o
ax Ay’
nokasbiBatoLimne
CKOPOCTb
N3MEHeHNs
dyHKUMM NO
KaxgoMy
aprymeHTy.

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;
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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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pasBepHyT
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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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;
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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




Bpe

M Ypos
BbIMN
€Hb
Ne OfM 1 crox | Ne
3apgaH | CopgepxaHuve 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)]
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) Cymma 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 )




Bpe
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BbIMN
. onn | 1P o
gla_,an CopepxaHve 3agaHus Otser Tun eHM ﬁggik Tem
. Ha 3agaHue 3agaHus 2 " »
san (6an
aHu
n)
A,
MWH
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.



