MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 2

YTBEPXJAIO
PyxoBoauTens 00pa3oBaTebHON MIPOTPaMMBI

J0I11., K.T.H.

(IOIDKHOCTB, Y. CTEIEHb, 3BaHUE)

B. A. Muknym

(MHHUIMAIB, (HaMHITIS)

- ;ﬁl
4 / ”-1\_

(moics)

«05» denpans 2026 T

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«BpyucnuTeabHass MaTeMaTHUKAY
(HaumeHoBaHUE JUCIUIUINHBI)

KO,I[ HaIllpaBJICHUA ITIOAT OTOBKH/
CIICHUAJIbHOCTH

09.03.02

HanmenoBanmne HaITpaBJICHUA

NudopManinoHHbIe CHCTEMBI U TEXHOJIOTUH
MOJTOTOBKY/ CIIEIIUAIBHOCTH

HaumenoBanue HanpaBieHHOCTH/ .
WHpopmalinoHHbIE TEXHOJIOTUHN B AU3aiiHE

CrelHanTnu3aluu
dopma 00yueHus O4Has
l'on mpuema 2026

Canxkr-IlerepOypr— 2026




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy coctaBuia

JOII., K.().-M.H. j l 05.02.2026

M. I'. XKyukoBa

(OKHOCTB, Y. CTETICHB, 3BaHHE) (mmoxmucek, nara)

[Iporpamma ono6pena Ha 3acenanuu kadeapor Ne 2

«05» ¢pespang 2026 1, mporokos Ne 7/25-26

3aBeayrommii kadempoit Ne 2

(MHUTIHATEI, (haMILIHS)

o
P
1.¢0.-M.H., Ipod. 05.02.2026 B. I'. ®apadonos
(yd. cTemneHp, 3BaHUE) (moamuce, nata) (MHUIHATEI, (haMUIIH)

3amMecTUTENb JUPEKTOpa HHCTHTYTa Ned 110 METQAMYECKOH paboTe

JIOII., K.T.H. AL

A. A. DomeHKkoBa

(IOIDKHOCTD, Y. CTENEHD, 3BAHHE) (Toanucs, xara)

(MHULIMANTBI, (haMUIIHST)



AHHOTaNINA

JucuuiuimHa «BerunciaurenbHas MaTeMaTHKa» BXOIUT B 00pa30BaTEIbHYIO MPOrpaMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakalaBpuaTa IO HAMpPaBJICHUIO MOATOTOBKH/
CIEUAIILHOCTH 09.03.02 «MupopmanrionHbie CUCTEMBI u TEXHOJIOT U
HarnpasiaeHHocTH/crienuanu3anuu «MHGopMalnoHHbIE TEXHOJOTHHA B Iu3aiiHey. JluciuiumHa
peanu3zyercs kapenpoi «Ne2y.

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIAEAYIOUIMX KOMIETSHIIHIA:

YK-2 «CnocobeH ompenensTh Kpyr 3a/ad B paMKax MOCTaBICHHOW IIEIM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 JEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

OIIK-1 «CnocobeH npuMEHSTh €CTECTBEHHOHAY4YHbIE M OOIICHH)KEHEPHbIC 3HAHUS,
METO/Ib MATEMaTHYECKOTO aHAIN3a U MOJICTIMPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIHLHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATeIbHOCTH

OIIK-8 «CnocobeH mpUMEHSTh MaTeMaTW4ecKoe MOJIETH, METOJAbl M CpelcTBa
MPOEKTUPOBAHUS UH(DOPMALIMOHHBIX U aBTOMATH3UPOBAHHBIX CUCTEM)

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
UTEPALIMOHHBIX METOJIOB PEIICHUS TUHEHHBIX U HEJIMHEHHBIX CHCTEM, HETUHEHHBIX ypaBHEHUH,
YHCICHHOTO U(p(EepEeHIINPOBAHNS, YUCICHHOTO WHTETPUPOBAaHUS (PYHKIUH U OOBIKHOBEHHBIX
muddepeHIanbHbIX ypaBHEHUH.

[IperonaBanye TUCHMIUIMHBI TPEAyCMAaTPUBAET CieAyromme (GopMbl OpraHH3aIHH
y4eOHOro  mpolecca: JeKyuu, NpaKmudeckue 3aHAmMus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUHAS arTecTanus B popme auddepeHnnpoBaHHOrO 3a4eTa
(4 cemectp).

OO01mast TpyTI0eMKOCTh OCBOCHUS TUCIUTUIMHBI COCTABIISICT 2 3a4CTHBIC SUHUIIBI, /2 Yaca.

SI3bIK 00y4YeHUs IO TUCIUILINHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Toryuyenue oOyyaromMMHCs HEOOXOJUMBIX 3HAHUM, YMEHUN U HABBIKOB JI PELICHUS
3a/1a4, UCHOJB3YIOUIMX alapaT BBIYUCIUTENBbHOM MaTemaTuku. /lucnuruinHa Oazupyercs Ha
MaTeMaTHUYECKUX pas3fenax, HeOOXOMUMBIX CTYACHTaM IpPHU U3YYEHHUU OOIICUH)KEHEPHBIX U
CIIEUUATBHBIX AUCIHUIUIMH, TIPU PacueTax, CBSI3aHHBIX C BBIMOJTHEHUEM KYPCOBBIX U JUIIJIOMHBIX
pabor.

1.2. JlucumninHa BXOJIUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIero oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIUHBI OOYYaIOUIUICS JODKEH 00JalaTh CIelyroIuMu
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETEHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHHWC MHAHUKATOpa

HUCXOJs U3
JIEUCTBYIOLINX
MPAaBOBBIX HOPM,
HMMEIOLLUXCS PECYPCOB
Y OTPaHUYECHUH

KOMIETEHIUU KOMIETEHIIUU JIOCTHKEHUS] KOMIIETEHIIUU
YK-2 Cnocoben VK-2.3.1 3HaTh BUABI pECYpPCOB U
OIPEAEIATh KPYyT OTpaHUYEHUS AJIs PELLECHUS
3aJ1a4 B paMKax MOCTaBIICHHBIX 3a7a4
nocrasieHHoM nenu u | YK-2.V.1 ymers npoBoauTh aHanu3
BBIOUpATH MOCTaBIICHHOM LIeH U (POPMYIUPOBATH
YHuBepcaibHble ONTUMAJIbHBIE 3aJ1a4M, KOTOpble HEOOXOIMMO PEIINUTh
KOMIIETEHIINH CIOCOOBI UX pelIeHus, | IS €€ JOCTUKEHUS

VK-2.Y.3 ymeTh BblIBUraTh
aJIbTepHATUBHBIC BAPUAHTHI IEHCTBUMH C
LIEJIBI0 BBIOOPA ONTUMAJIBHBIX CITOCOOOB
pelIeHns 3a/1a4, B TOM YHUCIIE C
TOMOUIBIO IU(PPOBBIX CPEJCTB

O6menpodeccuonaabHbIE
KOMITETEHITNH

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBEHHOHAYYHBIC
U O0ILEMH)KEHEPHBIE
3HAHMUSI, METO/IbI
MaTeMaTU4ecKOro
aHaJM3a u
MOJICTTHPOBAHHS,
TEOPETHYECKOTO U
AKCTIEPUMEHTAILHOTO
UCCIIC/IOBAHUS B
npodeccuoHaNbHOMI
JIeSTEIIbHOCTH

OIIK-1.3.1 3HaTh OCHOBEI MAaTeMaTHKH,
(U3HUKY, BBIYHCITUTEIIEHON TEXHUKN U
MPOrPaMMHUPOBAHHUS

OIIK-1.¥.1 ymerts pemathb
CTaHAapTHBIE PO eCcCHOHATbHbIC
3aJ1a4u¥ ¢ TPUMECHEHUEM
€CTeCTBEHHOHAYYHBIX U
OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
MaTeMaTUYeCKOT0 aHalu3a U
MOJICTTUPOBAHUS

OIIK-1.B.1 umeTh HaBBIKU
TEOPETUIECKOTO U
AKCIIEPUMEHTATILHOTO UCCIICIOBAHUS
00BEKTOB TPO(heCcCHOHATBEHOM
JIeSITeIIbHOCTU

ObmenpodeccnoHanbHbIE
KOMIICTCHIINU

OIIK-8 Crocoben
HpI/IMeHSITI)
MaTeMaTHYECKUe
MOJIEIU, METOIbI U
cpeicTBa
HpOCKTI/IpOBaHI/IH
UH(POPMAIIMOHHBIX U

OIIK-8.3.1 3HaTh METOIOJIOTHIO U
OCHOBHBIE METOJIBI MATEMATHYECKOTO
MOJICIIUPOBAHUSA, KIIACCU(DUKAIIUIO 1
YCJIOBHS IPUMEHEHUSI MOJIETIEH,
OCHOBHBIC METOJIBI U CPEJICTBA
MPOEKTUPOBAHMS MH(POPMAIIMOHHBIX U
aBTOMATU3HPOBAHHBIX CHCTEM,
MHCTPYMEHTAJIbHBIEC CPEICTBA




ABTOMATU3UPOBAHHBIX | MOJIETUPOBAHUS U TPOCKTUPOBAHUS
CUCTEM MH(OPMALMOHHBIX U
aBTOMATU3UPOBAHHBIX CUCTEM
OIIK-8.Y.1 yMeTh NpUMEHSTH Ha
MPaKTUKE MAaTEMATUYECKUE MOJIEIIH,
METO/JIbl U CPEJICTBA MPOCKTUPOBAHUS U
aBTOMATHU3AIIMH CHUCTEM Ha MPAKTHKE

2. Mecro nucuurnHbl B cTpykType OI1

JucnurmuHaa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[IPY U3YyYECHUH CIEAYIOIUX JUCUUILIAH:
- «MareMarrka. AHAIUTHYECKAs TEOMETPHS U JIMHEHHAs anreopay,
- «Marematuka. MaTeMaTHUYECKUM aHAIH3),
- «OCHOBBI TPOTPAMMHUPOBAHUSI.

3HaHus, TOJYyYCHHBbICE NPH HM3YyUYEHUHU Marepuana JIaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TAK U MOTYT UCIIOIb30BATHCS PU U3YUYEHUHU APYTUX JUCUUILINH:
- «MoeMpoOBaHUE CUCTEM.

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI

Janaple 00 o0meM o0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIMHE (M paclpeielieHre STOM TPYJOEMKOCTH MO0 CEMeCTpaMm) Mpe/ICTaBICHbBI B
tabmure 2.

Tabnuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILIUHBI

TpyroemMKOCTh 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ned
1 2 3
Obwaa mpyooemkocms Oucyunaunwvt, 3E/ 2/ 72 2/ 72
(dac)
U3 Hux uacoe npakmuueckoi no02omoeKu
Ayoumopnuie 3anamus, BCETo 4ac. 51 51
B TOM YHUCJIC:
neknuu (JI), (wac) 34 34
npakTuueckue/cemunapckue 3anstus (113), 17 17
(dac)

naboparopublie padotsl (JIP), (1ac)
KypcoBoi npoekT (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac)

Camocmoamenvnasn paboma, Bcero (dac) 21 21

Buo npomesxcymounoii ammecmayuu. 3auetr, | Jdudd.

andd. 3auer, sx3ameH (3auert, Judd. 3a4, Jk3.) 3au. . a1

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHSTHI.
Pazgenbl, TeMBbI TUCITUTITUHBI KX TPYJIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Jlexuun 113 JIP KII/KP CP
(gac) (C3) (uac) (wac) | (wac)

Cemectp 4

Paszxem,l, TEMBI JUCIUITINHBI

Paznen 1. AHaAIIUTHYECKHE OCHOBEI BEIYUCIIUTEILHON 7 4 4
MaTeMaTHKU




Paznen 2. qI/ICJ‘ICHHBEe METOJIbI PELICHUS YPaBHEHUHN 7 4 4

U CUCTEM ypaBHEHUI

Paznen 3. Uncnennoe nuddepeHnupoBanne GyHKINH. 7 4 4

WnTepnonsuuonHble GopMyIIBL.

Paznen 4. Uncnennoe wHTErprpoBaHue GpyHKINH 7 2 4

Pazgen 5. UnciieHHOE HHTETPUPOBAHHE 6 3 5

0OBIKHOBEHHBIX I depeHnanbHbIX ypaBHEHUH

Hroro B cemectpe: 34 17 21
Uroro 34 17 0 0 21

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS ONPEIeTICHHBIX TPYAOBbIX (YHKIIMIA, CBSI3aHHBIX ¢ OyayIiel npodeccuoHanbHON
JESTENIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA IPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIa

Howmep
pasnena

Hassanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

AHaJIUTHYECKHE OCHOBbl BbIYHCJIMTEJNbHOH MaTeMaTHKH. MeTrpuueckue
mpoctpanctBa. Omeparopsl U (GyHKUMOHANBL. MeTon  mOcCieA0BaTEIbHBIX
npubmokenui (teopema banaxa). Jlunelinble mnpoctpancTBa. HopMmupoBaHHBIE
IIPOCTPAHCTBA. [IpoctpancrBa co CKQJISIPHBIM MIPOU3BEACHUEM.
OpTtoHopmupoBaHHbie cucTteMsbl. [Iporecc oproronanuzamnuu ['pama-IlImunra.

YucjieHHBbIE METObI PELICHUs] YPABHEHUI M ccTeM YypaBHeHM . VTepanmoHHbIe
METO/Ibl pEIICHNs HEJIMHEWHBIX ypaBHEHUNU. MeTo/| MOJOBUHHOIO AeNeHus (METO/
OMCeKIMU WIM METOJ AUXOoToMuH). Metox xopa. Metoja KacaTeiabHbIX (METOA
Herotona). Meron urepauuil 111 HEIMHENHBIX ypaBHEHUN. MeTon UTepauui s
JIMHEWHBIX CUCTeM. PellleHne cucrteM HENMHENHBIX YpaBHEHU MeToa0M HbroToHa.
[IpsiMble MeTOIbI pelIeHHs CHUCTEM JIMHEHHBIX aireOpanyeckux ypaBHEHMH.
Pemenne cucreM JIMHEWHBIX YpPAaBHEHMM C MaTpULIAMM CHELUAIBHOIO BHUIA
(TpeximaroHanabHbIE MaTPHUIBI).

Yuciaennoe nupdepenuuposanne ¢pyukumuii. MHTEpnonssuuoHHbie (popmMyJibl.
Wntepnonupoanne QyHkuuil. VHTepnonasuuoHHbi MHorowileH Jlarpamxa.
Mmnorounensl YeoOsimesa. uddepeHunpoBanue Ha OCHOBE HMHTEPIOJSALIMOHHON
¢dopmynsl Hetotona. uddepenuupoBanue Ha ocHoBe (opmyisl CTuUpIUHTa.
JuddeperurpoBanue Ha OCHOBE HHTEPIOSIIMOHHOM popmyiiel Jlarpanxa.

UYucnenHoe uHTerpupoBanue ¢Qpynxkumii. Ksanpatypusie ¢dopmynsr Herorona-
Korteca. ®opmyna tpanenuii. @opmyna Cumricona (popmymna mapadomn). Gopmyiibr
Hprorona-Koteca BhICIIMX MOPSAIKOB.

YuciieHHoe HHTErpupoBaHHe 00BIKHOBEHHBIX Au(ppepeHuaIbLHBIX
ypaBHeHuii. Meron Oiinepa. Meron Pynre-Kyrra. Meron Anamca.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEIEHBI B TAOIHILIE 5.



Ta6muma 5 — [IpakTHdecKue 3aHsITHS U KX TPYIOEMKOCTh

W3 Hux Ne
Ne | Tewmsl mpaktuueckux | Dopmbl mpakTHYecKuX | TpyIOEMKOCTb, | IPaKTHYECKOHW | pas3nena
/T1 3aHATHI 3aHATHI (qac) TTOATOTOBKH, | JIHACIIHII-
(gac) JIUHBI
Cemectp 4
AHanmuTuyeckue
Pewenune 3anay.
OCHOBBI
1 . PacuerHo-rpaduueckas 3 1
BBIYUCITUTEIBHOM
paborta
MaTeMaTHKH
Urepaunonnsie
MCT(I:ILII)II CIICHIS Pewenune 3anay.
2 P PacuerHo-rpadmueckas 2 2
HEJTMHEHHBIX
. paborta
ypaBHEHUH
Pemenne nuHenHbIX Pemenue 3anau.
3 | cuctem MeToIOM Pacuerno-rpaduueckas 2 2
HTepaIiit paborta
Pemienune cucrem
N Pewrenue 3anay.
HCJIMHCHHBIX
4 . PacuerHo-rpadmueckas 2 2
YpaBHEHUH METOJIOM
pabota
HeroToHa
. Pewenue 3anau.
WHTeprnonsiuoHHbIi
5 Pacuerno-rpaduueckas 2 3
MHOrowieH Jlarpanxa
pabora
Hduddepenunpoanne
Ha OCHOBE Pewenue 3anau.
6 | UHTEPIOIAIUOHHBIX Pacuerno-rpaduueckas 2 3
¢dopmyn HeroToHa 1 paborta
CrupnuHra
Yucnennoe Pewenne 3anau.
7 | UHTETpPUPOBaHUE PacuerHo-rpaduueckas 2 4
GyHKIHI pabota
Yucnennoe
WHTErPUPOBAHNE Penrenue 3anau.
8 | OOBIKHOBEHHBIX PacuerHo-rpaduueckas 2 5
T epeHInaTEHBIX pabota
YpaBHEHUH
Bcero 17
4.4. JlabopaTtopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabOmMIIE .
Tabauna 6 — JlaGopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
W3 Hux Ne
Ne TpynoeMKOCTE, | IPAaKTHYECKON | pas3neia
HanmMenoBanwue mabopaTopHbIX paboT Py - | TP P
/1 (gac) MMOATOTOBKH, | JUCIIMII-
(gac) JIHBI
Y4eOHBIM MIaHOM HE TPEIYCMOTPEHO

Bcero

4.5. BeInonHeHne KypcoBOro NpoeKkTa/ KypcoBoil paboThl
VY4eOHbIM MJIaHOM HE MPeayCMOTPEHO




4.6. CamocrodarenbHas paboTa 00y4aroIIXCs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Buasl caMoCcTOsITeNIbHON PabOTHI M €€ TPYIOEMKOCTb
Bcero, | Cemectp 4,

Bun camocrosiTensHOM paboThI

qac qac
1 2 3
I/IsyquI/Ie TEOPETHYCCKOIO MaTCpHralia 5 5

nqucuuriuiel (TO)

Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) &) B
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKY) ° >
Jomamnee 3amganue (/13)
KonTponbubie padotel 3a04HNKOB (KP3)
IToaroroBka K MpoMeXyTOUHOU 6 5
atrecrauuu (ITA)

Bcero: 21 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU Pa0OThI 00YUYAIOIIUXCS IO TUCIUIUTHHE (MOJIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTEPUAIIBI IJIs1 CAMOCTOSITEIBbHON paboThl 00yJYaromuXxcs YKa3aHbl B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb NMe4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

KomuectBo

HK3EMILISIPOB
B OMOIIIOTEKE

(kpome
3IEKTPOHHBIX

SK3EMILISIPOB)

Mudp/

Bubnuorpaduueckas ccblika
URL anpec Gmuorpafriec

Accayn, B. H. BoruncnurtenbHas MaTeMaTHKa:
yueOHOo-MeToinyeckoe rnocodue / B. H. Accayi,
. M. M. T'amunees, I'. H. [lpsikoBa; C.-Iletep0.
ONEKTPOHHBIN pecypc -

roc. YH-T a3pOKocM. pubopoctpoeHus. - CaHKT-
[TerepOypr: N3n-Bo 'YAII, 2023. —

72 c.

byrenunHa, JI. B. BerunciurensHas MaTeMaTHKa:
yuebHoe nocooue / /I. B. Byrenuna, A. B.
DIIEKTPOHHBIN pecypc Crpernieros ; C.-Iletepb. roc. yH-T a3pOKOCM. -
npubopoctpoenus. - CII6. : U3a-so I'VAIL
2007. - 87 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKALIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmua 9 — IlepedeHb DICKTPOHHBIX 00pPA30BATCIBHBIX PECYPCOB  HMH(OPMAIUOHHO-
TEJIICKOMMYHHUKAIIMOHHON ceTH «HTepHeTY
URL agpec HaumenoBanue
https://pro.guap.ru/ DJIeMEHTBI 3JIEKTPOHHOI'0 Kypca M0 JUCIUIUINHE

pasmeniensl BHyTpu DUOC I'Y ALl «HTerpupoBanHas
cpena 00ydeHuUs»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOIO IPHU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTIONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueH s npeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOTO 00€CIICUCHHMS
Ne ni/m HaumenoBanue

1. Microsoft Windows 10 (morosop I'VAIT Ne1303-3 ot 30.12.2019, undopmarms o
JIMIICH3MH TpejicTaBiIeHa 1mo cebuike https://guap.ru/it/system/iso/po)
2. Microsoft Office 2019 (morosop I'VAIT Ne278 ot 18.06.2020, undopMmarus o
JUIICH3UH TPEACTaBIICHA 10 cchlake https://guap.ru/it/system/iso/po)
3. Mathcad - (norosop 'Y AIl, undopmarius o JIMIEH3UHU MIPEICTABICHA MO CCHLUTKE
https://guap.ru/it/system/iso/po)
4. MathWorks MATLAB (norosop I'VAII, undopmariust o JUIECH3UH TPEICTABICHA
o cceuike https://guap.ru/it/system/iso/po)

8.2. llepeyenp  WH(OPMAIIMOHHO-CIIPABOYHBIX ~ CHCTEM, UCIIOJIB3YEMBIX  IIPU
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPoLecca MO AUCIUIUINHE

[lepeuenp ucnoab3yeMbIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPECTABIIECH B TA0IHIIE
11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/n HaunmenoBanue

OneKTpOoHHbIE OMOIMOTEUHbIE PECYPCHI U CUCTEMBI

1 OnekTpoHHbIH Katanor oubnuotexu I'YAII ¢ goctynoM k 6a3e MoJIHOTEKCTOBBIX
mw3nanmii (https:/lib.quap.ru.), moctyn Yepe3 THYHbIH KAOMHET YUTATEIS
oubmorexu ['YAII

2 Hayunas snexrponnas 6ubmmoreka «eLIBRARY» (https://elibrary.ru/), moctyn
yepe3 INYHbIA KaOuHeT uyntarens oudmuoreku ['YAIL a Takxe mo IP -agpecam
I'VAII

3 3BC «Jlanby» (https://e.lanbook.com/), noctyn uepe3 nu4HbBIN KaOUHET YATATEIS

oubnuotexu ['YAII, a Takxe o IP -agpecam ['VAII

4 DBC Koncopuuyma adspokocMuueckux By30B Poceun (http://elsau.ru/ suai), moctyn
no IP-anpecam I'YAIL

5 3BC Znanium (https://znanium.ru/), moctyn uepe3 TUUHBIN KaOMHET YHTATENSI ONO-

mnoreku ['YATL a taxoke no IP -agpecam ['YAIIL
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OopasoBarenbhas miaThopma «Opaiir» (https://urait.ru/), noctymn depes JTHUUHBINH
kabuHeT untarens oubmmoreku ['Y Al a Taxxke no IP -agpecam I'YAIIL

Hayunas snextponnas 6ubnuorexa «KubepJlennnkay (https://cyberleninka.ru/),

CBOOOHBIN JOCTYTI

HH(bOpMaHI/IOHHBIC H CIIPaBOYHO-IIPABOBLIC CUCTCMbI

opranu3zauuii, foctyn o IP -agpecam ['YAII

"Koncynbrant [Tnroc" (Www.consultant.ru) ceresast Bepcust a1t 00pa3oBaTeIbHbIX

9. MarepuaiabHO-TeXHHUYECKas 0a3a

CoctaB MaTepHanbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILECTBJICHUS

00pa3zoBaTeNbHOIO MpoIiecca Mo JUCIUILINHE, TIPeICTaBlIeH B Tabnwuie 12.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

n/o

HanmMmenoBanue cocTaBHOM 4acTH
MaTepHaIbHO-TEXHUYECKOM 0a3bl

Howmep aynutopun
(mpu HEOOXOUMOCTH)

YueOHast ayauTopus ISl POBEICHUS 3aHATHI JIEKIIMOHHOTO
TUIA, U1 NPOBEIEHUS 3aHATUH CEMUHApCKOro THma (B TOM
YyHhclie MPaKTUYECKMX M JIADOpaTOpPHBIX 3aHATUM), I
TEKYIIETr0 KOHTPOJIS U IPOMEXKYTOUHON

aTTeCTalluH, JJIs1 CAMOCTOSITENbHOM paboThl 00YYarOIUXCsS

Crenuanu3upoBaHHasi MeOelb; 1abopaTopHOe 000pPYyA0BAHHE:
[I5BM - 23 T, OOBEAMHEHHBIX B  JIOKAJHHYIO
BBIUMCIUTENBHYIO CETh C BBIXOJOM B BBIYHCIUTEIBHYIO CETh
I'VAII u UnTepuert; npoektop nojasecHoit EPSON EMP-X5e;
skpan ScreenMedia GoldView 183*244 MW HacTeHHBIH.

ObecnieueH JoCcTyn B DJEKTPOHHYIO HH(OPMAlMOHHO-
00pa3zoBaTenbHYyI0 cpeny I'VAII o JIOKaJIbHOMN
BBIYUCIIUTENLHON CETH.

22-10
(yn. I'actenno, 1. 15, mur.
A)

YyeOHast ayJUTOpUs s 3aHATHI CEeMHHApCKOro Tumna (B TOM
yHhclie MPaKTUYECKMX M JIA0OpaTOpHBIX 3aHATUH), IS
IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIBTALUH, U TEKYIIETO
KOHTPOJIS U IIPOMEKYTOUHOM aTTecTaluu, JUISL
CaMOCTOSITEIIbHON pabOThI 00yJarOIIHXCS

Crnenuanu3upoBaHHas MebOenb; J1aboparopHoe 000py/IOBaHHUE:
[IBM - 17 mr., o0oOBeOUHEHHBIX B  JIOKAIHHYIO
BBIYHCIIUTEIBHYIO CETh C BBIXOJOM B BBIYMCIUTEIBHYIO CEThH
I'VAII u UnTepuer; npoektop noasecHoiit EPSON EMP-X5e

ObecrieyeH J0CTYyN B AJIEKTPOHHYIO HH(POPMAIOHHO-
00pa3oBaTenbHYIO cpeny I'VAII o JIOKaJTBHOMN
BBIYUCIIUTENILHON CeTH

22-04
(yn. I'actenno, 1. 15, mur.
A)

VYyeOHass ayauTopust JUid NPOBEACHMUS] MOTOYHBIX 3aHATUI
JIEKIMOHHOTO TUIIA BHICOKOW BMECTUMOCTH (BMECTUMOCTH 134
Yelt.)

Cnernmamm3upoBadHas medenb. Jlocka HaCTEHHas.

12-02
(yn. T'acremo, 1. 15,
uT. A)
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Tpubyna s IIIC, mkad MOHTaXHBI aHTUBAHIAIbHBIM,
KperuieHue «ITuenay, SKpaH HAaCTEHHBIN 244x183
Mexanudeckuid, mpoektop EPSON EB- X14G-1,

Kommnbrorep xommnakTHbii MicroXperts SlimLine SL41-10,
crumutTep Kramer VP-200K (¢ 6y10koM nuTaHus), UHTEPHET-
kamepa Logitech HDPro, monutop LG Flatron 17di,
akyctudyeckas cucrema Behringer  Euroline  B215D,
ayauomukuiep Behringer, koMIuiekT mpoBoioB

Ob6ecrieyeH OCTYH B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbHyto cpeny ['YAII mo nokanpHON
BBIUYHCIIUTENILHOM ceTn

4 | INomermieHue UIst CAMOCTOSTENBHOM pabOTHI 00yYarOLIIXCS - UuranpHbIi 3a1
YuransHbeli 31 onbinorexu I'YAIT oubmmorexu I'YAIL
(yn. I'actenno, 1. 15,
Crnenpan3upoBaHHasi MeOelb; IEPCOHATBHBIE KOMITBIOTEPHI — it A)

10 ., mpoextop NEC NP510, renesuszop KK PHILIPS '
52PFL5605, sxpan obpatHoii npoekmuu Draper, akyctuueckas
cucrema Behringer Euroline B215D Croiika TeneBu3HOHHAs,
paaromukpodonsr Sienhizer, mynapT aas ynpabieHust
npesenrtaipen Logitech R400, aynrnomukmep Behringer,
KOMILIEKT TIPOBOJIOB

ObecnieueH 10CTYM B JIEKTPOHHYIO HH(POPMALIMOHHO-
obpazoBarenbuyto cpeny ['YAII mo okansHOU
BBIUMCIIUTENILHON ceTH U Touke goctyna WiFi, a Takxke K
INEKTPOHHO-OMOIMOTEYHBIM crcTeMaM, pedepaTUBHOM Oa3e
JaHHbIX Scopus; konupoBanbHbIi anmnapar Kyocera KM2035.

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTeCTAINH
10.1. CocTaB OIEHOYHBIX CpPEACTB JIsi TPOBEIEHHUS IPOMEKYTOYHOH aTTeCTalluu
oOydaromuxcs Mo AUCHUIUINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl POBEACHHUSI IPOMEKYTOTHON aTTeCTaIlUN

By npoMeXyTOUHOM aTTecTalyu IlepeueHb OLICHOYHBIX CPENICTB
JuddepeHunpoBaHHbIN 3a4eT Crircox BONpOCOB;
TecTsr,
3anauu.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET UCIOJIB30BATHCS
100-0annpHast mKaga MOIYIbHO-PEHTUHIOBOM CHCTEMBI Y HUBEPCUTETA, IPAaBUiIa UCTIOIb30BAHUS
KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM akToM 'Y AII.

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIIUI
OnieHKa KOMITETEHLIMU
S-0ayuTbHAs IIKaIa

XapakteprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

OO0yuarormuiAcst:

— r1y0OKO U BCECTOPOHHE YCBOUJ MPOTPAMMHBIN MaTepHua,

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;
— OINHpPAsCh Ha 3HAHUS OCHOBHOM M JOIOJIHUTEIBHOW JINTEPATYpHI,
TECHO IMPUBA3BIBACT YCBOCHHBIC HAay4YHBIC TIOJIOKCHU S C
MPAKTUYECKON JAESITENFHOCTHIO HAIIPaBJICHHUS,

— yMes0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIE UM UJIEH;

«OTJIMYHO»
<GavTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— JIeJIaeT BBIBOIBI U 000OIIECHHUS;

— cBOOOIHO BJIQICET CUCTEMOH CIIEUAIN3UPOBAHHBIX MTOHITUH;
— npaBuibHO BeITOTHWI OT 90% 1o 100% TecToBBIX 3amaHuii™™>.

«XOpOoHIO»

OO0yuarormuiics:

— HC JOIMYyCKacT CYICCTBCHHBIX HCTO‘IHOCTCI\/'I;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;
— JIeJIaeT BBIBOIBI U 000OIIECHHUS;
— BJIQJICET CHCTEMOM CIIeUaTN3uPOBAHHBIX TTOHSITHIA;

— TBEPJO YCBOMII IPOIPAMMHBIM MaTepuall, IPaMOTHO U 110 CYILECTBY
M3JIaraeT €ro, ONMpasch Ha 3HAHUS OCHOBHOM JIMTEPATypHI;

— YBA3BIBACT YCBOCHHBIC 3HAHHUS C HpaKTI/I‘lCCKOP'I JACATCIIbHOCTBIO
<GavYTCHO» HaIIpaBJICHUA,

— npaBwIbHO BEITOIHUI 0T 70% 10 89% TeCcTOBBIX 3a1aHUi™ >,

«yJOBJIETBOPUTEIILHOY
«3aUTEHO» HaIpaBJICHUS;

OO6yuaromuiicst:

— cJ1abo APTYMCHTUPYCT HAYYHBIC ITOJIOKCHUS,

— YCBOMJI TOJIBKO OCHOBHOM HpOFpaMMHLII;'I Marepurall, 1o CymecTBy
n3JjiaracTt €ro, onrupasdaCb Ha 3HaHHA TOJIBKO OCHOBHOH JIATCPATYPHI;

— A0IIYCKACT HECYUICCTBCHHELIC OIIUOKHU U HCTOYHOCTH,

— HMCIIBITBIBACT 3aTPYAHCHUSA B NPAKTHYCCKOM IMPUMCHCHHUU 3HAHUI

— 3aTpyAHSACTCS B POPMYITUPOBAHUHN BBIBOJIOB M 000OIIECHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIEIIMATU3UPOBAHHBIX MOHATHUH;
— MPaBWIHHO BEIMOIHUI OT 51% 10 69% TECTOBBIX 3aJaHUI ™™,

«HEC 3a4YTCHO»

OO0yyarommiics:

— HE MOXKET apryMEHTUPOBATh HAYYHBIC TTOJIOKEHUS;
— He GOpMyYTUPYET BHIBOJOB M 0000IIEHNU;

— HC YCBOMIJI 3HAYUTEIHLHOM YacTH IMporpaMMHOI0O MaTcpHrajia,

— A0IyCKaeT CYHCCTBCHHLIC OmUOKH H HETOYHOCTH npu
«HCYHOBJICTBOPUTCIILHO» | paCCMOTPCHUUN HpO6J’I€M B KOHKPCTHOM HAITPABJICHUH
— HUCHBITBIBACT TPYAHOCTHU B MIPAKTUYCCKOM INPUMCHCHUU 3HaHPII>i;

— IPaBUJILHO BBIMOJHII MeHee 51% TeCTOBBIX 3alaHHii* ™.

HpI/IMC‘{aHI/ICI **110 PEUHICHUTIO Ka(be;[pm MPOUCHT MPaBUJIbHO BBIITOJIHCHHBIX TECTOBBIX 3a£[aHHI>i MOJKET OBIThH

HU3MCHCH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kog
[Tepedyens BompocoB (3a1ad) 115 IK3aMeHa
1/ WHJIUKaTopa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / audd. 3adera
Ne ni/m [Tepeuens BompocoB (3ama4) ans 3adera / qudd. 3ayera Kon
WHIAKATOpa
1 HazoBwure omnpeeneHne METPUIECKOTO MMPOCTPAHCTBA U TIEPEUNCITUTE VK-23.1
€r0 aKCHOMBI.
Hanummure ¢hopmyity, o KOTOpOH ONpeAesnsitoT pacCTOSTHUE MEKITY
2 YHCIaMU X U Y B pocTpaHcTBe R BemecTBeHHBIX uncen, u gokaxure | YK-2.3.1
BBINTOJIHEHHE aKCHOM METPHUYECKOTO MPOCTPAHCTBA.




Pacckaxure, o kakoi (hopmyJie ONpeAesIOT PACCTOSIHUE MEXKIY
9JIEMEHTAMU X U Y B N-MEPHOM BEKTOPHOM IpOCTpaHcTBe Rn, n
JIOKQ)XKUTE BBIIIOJHEHHE aKCHOM METPUYECKOT0 NIPOCTPAHCTBA.

YK-2.3.1

Harnumure hopmyny, ucxoast u3 koropoit Ha MHOKecTBe C([a;b])
HETPEPHIBHBIX (DYHKIMNA apryMeHTa te[a;b] BBOIAT 4eOBIIIEBCKYIO
METPHUKY, U JIOKQKUTE BBHITIOJTHEHUE aKCHOM METPHUYECKOTO
MIPOCTPAHCTBA Il 3TOW METPUKH.

OIIK-1.B.1

Pacckaxure, Kak onpeessieTcsi CpeHeKBaapaTnIecKasi MeTpUKa Ha
MHOECTBE HENPEePBIBHBIX (YHKIMK Ha OTpe3Ke [a;b].

VK-2.3.1

HazoBure OIpCACIICHUC CXOﬂHHIGfICH IIOCJIEAOBATCIIBHOCTH Xn
9JICMCHTOB MCTPHUYCCKOI'O MPOCTPAaHCTBA Mu HaIIMIIUTEC, KaK
00o3HayaeTcs npeaci NoCaca0BaTCIIbHOCTH.

VK-2.3.1

Pacckakute, 4TO 03HAYAET CXOJUMOCTD IOCIEAOBATEIHLHOCTH Xn(t)
HEINPEPHIBHBIX NpH te[a;b] GpyHKIMI B 4eOBIIIIEBCKOM METPHUKE.

VK-2.3.1

Pacckaxkure, 4TO O3HaYaeT CXOAUMOCTD TOCIIEI0BATEIILHOCTH Xn(t)
HEIPEPBIBHBIX TpH te[a;b] pyHKIKMI B CpeHEKBAIPATHIECKON
METPHKE.

YK-2.3.1

3akonuute Ppasy: “Ecnu HEKOTOpas mocnen0BaTeIbHOCTD
HETpEePHIBHBIX QYHKIUN apryMeHTa te[a;b] cxonutes kK GpyHKImMH X(t)
B 4eOBIIIEBCKON METPUKE, TO 3T MOCIEI0BATEIBHOCTb ... .
JlokaXuTe 3T0 YTBEPKIACHUE.

VK-2.3.1

10

[IpuBenuTe mpuMeEp MOCIEI0BATETLHOCTH HEMPEPHIBHBIX HAa OTPE3KE
[a;b] byHKUIUMH, cXoasIIECs B CpeHEKBAIPATUYECKON METPUKE, HO
HE SIBJITIOIICHCS] CXOSIICHCS B YEOBIIIIEBCKOW METPHUKE.

VK-2.V.3

11

HaiinTe npeesn mociie1oBaTeIbHOCTH HENPEPBIBHBIX (PyHKIUI
1-n|t| mpwm [t|<1/n
Xn(t):
0 mpu 1/n<t|<1
B CPEHCKBAIPATUYHON MeTpHKe. JIOKaKHUTe, YTO B YEOBIIICBCKOM
METpPHKE YKa3aHHasl MMOCIIEI0BATEIBHOCTD MPEJIeia He HMEET.

OIIK-1.B.1

12

Ha3oBute omnpezeienne e-OKpECTHOCTH dJIEMEHTA X0 METPUYECKOTO
npoctpancTsa M. [IpuBenure mpumep Takol OKPECTHOCTH B
npoctpanctse C([a;b]).

VK-2.3.1

13

Pacckaxxute 06 UTepamOHHOM C1IOCO0€ PELICHUS BBIYUCIUTEIbHBIX
3aja4 (B KaKoM BUJI€ NIPEJCTABISAETCA UCKOMBIM pe3yiIbTat, Koraa
MMPEPBIBAIOT BBIYUCIICHUA, B YEM HGO6XO}II/IMO OLITH YBCPCHHBIMU IIPU
TaKOM METOJI€ PEeLLCHHS]).

VK-2.3.1

14

JaiiTe onpeneneHne cXosmieiics B cebe mocae0BaTeIbHOCTU (MITH
nocyenoBareabHocTH Komm).

VK-2.3.1

15

3akonunTe Qpa3zy: “Eciu mocienoBaTeIbHOCTH Xn CXOIUTCS B
METPUUYECKOM MPOCTPAHCTBE M K dJIEeMEHTY X, TO OHa ...”. Jlokaxkure
9TO YTBEPKICHHE.

VK-2.3.1

16

I[aﬁTe OIPEACIICHUC ITOJIHOTO METPUUCCKOT'O IMPOCTPAHCTBA U
MPUBCAUTE IBa IPUMEPA MOJHBIX MECTPHYCCKUX MMPOCTPAHCTB.

VK-2.3.1

17

[TpuBenute npumep, 0ObICHAIOMNN, TOYEMY MHOKECTBO
HEMpepbIBHBIX Ha oTpe3ke [a;b] GpyHKIuil ¢ BBeZeHHOM Ha HEM
CpPEIHEKBAIPATUUECKON METPUKOM HE ABJISIETCA MOJTHBIM
METPUYECKUM IIPOCTPAHCTBOM.

YK-2.V.1

18

Pacckaxute, B KAKOM CiIy4dae rOBOPST, YTO 3a/laH OIEpaTop,
JeNCTBYOINI U3 mpocTpancTBa M B mpocTpancTBo M1 (Win
otoOpaxaromuiit M B M1), Kakoe IpOCTpaHCTBO HAa3bIBAETCS
00J1aCThIO OIpeJICNIEHUs OIlepaTopa, KAKOe MHOKECTBO Ha3bIBACTCSI

YK-2.3.1




00JacThIO 3HAYCHHI OTIepaTopa, B KAKOM CITydae orneparop
Ha3bIBACTCS (PYHKIIMOHAIOM.

19

[TpuBeauTe puMeEp oreparopa, 0TOOpPaKaIOIIET0 N-MEPHOE
BEKTOPHOE MPOCTpaHCTBO Rn B ceOsl.

YK-2.3.1

20

[TpuBeauTe npumep (HyHKIMOHATIA, OTIPEICICHHOTO HA N-MEPHOM
BEKTOPHOM IPOCTpaHCTBE Rn.

VK-2.V.3

21

[TpuBenuTe ABa MpUMeEpa OMEPATOPOB, OTOOPAKAIOIITUX
npoctpancTBo C([a;b]) HenpepbIBHBIX Ha OoTpe3Ke [a;b] hyHKkIMil B
ceosl.

VK-2.V.3

22

[MpuBeaute aBa mpuMepa GyHKIIMOHATIOB, ONIPEICIICHHBIX Ha
npoctpanctBe C([a;b]) HempephIBHBIX Ha OTpe3Ke [a;b] pyHKIHiA.

VK-2.V.3

23

Jaiite onpenenenus onepaTopoB, HEMIPEPHIBHBIX B TOYKE U HA
MHOECTBE.

YK-2.3.1

24

Pacckaxxure, Kakoil orepaTop Ha3bIBA€TCs ONIEPATOPOM CHKATUS.
OOBbsicHUTE, SABJIAETCS JIU OIIEpaTOp CXKATUSA HETIPEPHIBHBIM
onepaTopoM u nouemy. [lpuBeaure npumep oneparopa CxaTHsl.

YK-2.V.1

25

PacckaxuTe, Kakas TOYKa METPUYECKOTO MPOCTpaHCTBAa M siBisieTCst
HETIOJIBUKHOM TOYKOM OMEpaTopa, B YeM COCTOUT METO]I
MOCJICIOBATEIbHBIX MPUOIMIKCHUHA OTBICKAHUS HETIOBMYKHON TOUKH.

VK-2.3.1

26

ChopmynupyiiTe u qoKaxxkuTe TeopeMy baHaxa o CylniecTBOBaHHH U
€MHCTBEHHOCTH HETIOIBIKHOM TOUKH ONEepaTopa.

OIIK-1.V.1

27

[aiiTe onpeneneHne MHOKECTBA, HA3bIBAEMOTO KOMMYTAaTUBHOU (MM
abenesoil) rpynmnoii. HazoBute ycinoBue, mpu KOTOPOM rpyImna
Ha3bIBACTCA aI[IIHTHBHOfI.

YK-2.V.1

28

JlaiiTe onpeneneHne JMHENHOTO IPOCTPAHCTBA U IPUBEANUTE LIECTh
IIPUMEPOB JINHEUHBIX POCTPAHCTB.

OIIK-1.B.1

29

PacckaxuTe, kKakoe JTMHEHHOE MPOCTPAHCTBO HA3BIBACTCS
HOPMHUPOBAHHBIM NpocTpaHcTBOM. Hanumure ¢popmyity, no KoTopoi
BBOJMTCS] METPHKA B HOPMUPOBAHHOM IIPOCTpaHCTBE. JloKaKkuTe, 4TO
paccTosiHue, ONpeaensieMoe 3TOM METPUKOH, YIOBIETBOPSIET
AKCHMOMaM METPUYECKOI0 INPOCTPAHCTBA.

OIIK-1.3.1

30

Jaiite onpenenenne npocrpancTBa banaxa u mpuBeIUTE €ro MpUMEP.

OIIK-8.Y.1

31

[aiite onpeneneHne BENECTBEHHOTO JIMHENHOTO MPOCTPAHCTBA CO
CKQJIIPHBIM MPOU3BEACHUEM.

YK-2.3.1

32

HazoBure, kakoe BelecTBEHHOE TMHEHHOE TPOCTPAHCTBO CO
CKQJIIPHBIM IPOU3BEACHUEM SIBIISIETCS €BKINAOBBIM IPOCTPAHCTBOM.

YK-2.3.1

33

Chopmynupyiite u fokaxute HepaBeHCTBO Komm-byHsikoBckoro.
Hasosure ycnosue, mpu KOTOpOM B HEM UMEET MECTO 3HAK
paBEHCTBA.

OIIK-8.3.1

34

CdopmynupyiiTe U JOKaKUTE HEPABEHCTBO TPEYTOJIBHUKA JIJIsI HOPM.

YK-2.3.1

35

JaiiTe onpeneneHne rTuibOepTOBa MPOCTPAHCTBA U TIPUBEAUTE JIBA
nprMepa TuIbO0ePTOBBIX MPOCTPAHCTB.

YK-2.3.1

36

Banans GyHKIMH X(t)=1, y(t)=t, z(t)=t?, SBIAIOMIECS dITeMEHTaAMH
npoctparctsa C([0;1]) HenpepbiBHBIX QyHKIHMIT Ha oTpe3ke [0;1].
Berunciure paccrosaus p(X,Y), p(X,z), p(y,z) u mpoBepbTe
BBINIOJIHEHHE HEPABEHCTBA TPEYTrOJbHUKA JJIl PACCTOSIHUM.

OIIK-8.Y.1

37

3anansl pynkuuu x(t)=1, y(t)=t, apusromuecs 31eMeHTaMu
¢yHkunonanpHoro npocrpanctsa L2([0;1]). Beruucnute Hopmbl
byskuii X(t), y(t), x(t)+y(t) u npoBepbTe BHINOJHEHHE HEPABEHCTBA
TPEYTOJIbHUKA JUIsI HOPM.

OIIK-8.3.1




38

Haiigute paccrosiaue ot anementa 1 10 maoxectsa Ce* (rae C —

TIOCTOSIHHAS BETMYHHA) B (DYHKIMOHAIEHOM IIPOCTPAHCTBE
L2(R,e®"72) ¢ Becom ™22,

OIIK-1.B.1

39

Jaiite onpeneneHusi OpTOroHaJIbHOM U OPTOHOPMUPOBAHHOM CUCTEM
JIEMEHTOB €BKJINJI0BA IIPOCTPAHCTBA.

VK-2.3.1

40

[Tponomxkure ppasy: “Ecnu cuctema 31eMEHTOB U3 €BKIIMJIOBA
IIPOCTPAHCTBA OPTOTOHAJIbHA U HE COJIEPXKUT HYJIA, TO ... .
JlokaxkuTe 3TO YTBEpXKICHHUE.

VK-2.3.1

41

Hoxaxute yrBepkaeHue: “OpToroHaibHas CHCTEMa 3JI€MEHTOB
JUMHENHHO He3aBUCcUMa .

VK-2.3.1

42

Hanummre pexyppeHTHBIE GOPMYIIBI IPOIIecCa OPTOTOHATU3AIUN
['pama-IlImuara, nokaxute 3T HOPMYIIbI, OOBSICHUTE UX CMBICII.

VK-2.3.1

43

JlaHa cucTeMa IMHEHHO He3aBUCHMBIX (GyHKIHi 1, X, X2,

OproHopMupyiite ee, ecnu ckansgpHoe npousseaenue (f,g) bynxwmii
f(x) 1 g(x) paBHO uHTerpaiy ot 0 10 1 OT Mpou3BeACHUS

f(x)g(x)sin(x).

OIIK-1.V.1

44

HasoBuTe, Kakoe 3HaYCHUE X Ha3bIBaeTcs KopHeM ypaBHerus F(X)=0.

YK-2.3.1

45

[lepeuncnure TP OCHOBHBIX TPEOOBaHMS, KOTOPBIM JOJDKHA
YZIOBJIETBOPATH CTPYKTYpa UTEPALMOHHOTO aIrOPUTMA HaXOKICHUS
KopHst ypaBHeHust f(x)=0.

YK-2.3.1

46

[lepeuncnure ABa OCHOBHBIX 3Tara, U3 KOTOPHIX COCTOUT
WTEPaIMOHHBINA aJITOPUTM OThICKaHMsI KOpHsI ypaBHeHus f(x)=0.

OIIK-8.Y.1

47

PacckaxuTe, B 4eM cocTouT rpaduyeckuit crocod oTeraeH s KopHen

ypaBHeHus f(x)=0.

VK-2.V.3

48

OTzenuTe BeleCTBEHHbIE KOPHU ypaBHEHHs th(x-2)=2X2-7X+5
rpadM4IecKH.

OIIK-1.B.1

49

Cdopmynupyiite Teopemy bonbrano-Koiu (0 mpomexyTouHOM
3HAUEHUH) U €€ CIIEACTBHE, Ha IPUMEHEHUH KOTOPOT'O0 OCHOBaH
aHAIUTHUYECKUH ciocol oTaenenus KopHei ypaBaenus f(x)=0.

OIIK-1.3.1

50

N3noxuTe NTEpallMOHHBIN AJITOPUTM METOIa TIOJIOBUHHOTO JICTICHUS
OThICKaHUs KopHel ypaBHeHus f(x)=0. Ha pucynke mokaxure
HECKOJIbKO HauaJIbHBIX IIaroB. Hamuimre olleHKy MOrpenHOCTH
npuOIMKEHHOTO pelieHus Ha N-M miare. Pacckaxkure, 10 Kakux mop
MIPOIOJDKAIOTCS BhranuciieHus. OOBACHUTE, B KAKOM CIIydae
UTEPaAIMOHHBIN MTPOLIECC SIBISIETCS] KOHEYHBIM.

VK-2.V.1

o1

Hanummure pacuetHsie (OpMyIIbl HTEPALMOHHOTO METOA XOP
oTbIckaHus KopHell ypaBHeHus f(x)=0. Ha pucyHke nokaxure
HECKOJIbKO HadaJIbHbIX I1aroB. Pacckakure, kKakoe MpaBuio CIEIyeT
UCIIOJIb30BaTh /ISl 00ecneueH s CXOAUMOCTH UTEPAllMOHHOTO
npolecca B METOJE XOPI.

VK-2.V.1

52

PacckaxuTte, B 4eM COCTOUT UTEPALIMOHHBIN METOJ KacaTeIbHbIX
(Meton HproToHa) HaxoxaeHus KopHeil ypaBHeHus f(x)=0.
Hanummte hopmyiy st (N+1)-ro npuOIMKeHHs K PEIICHHO.
OOBbscHUTE, KaK CleAyeT BbIOpaTh HauadbHOE MPUOIMKEHHE X0 K
KOPHIO, YTOOBI HTEPAIIMOHHBIN Mporiecc cxoauics. Ha pucynke
MOKa)KUTE HECKOJIbKO HavyaJbHBIX I1aros. Ha3zoBure yciosue
OKOHYAHUS UTEPALMOHHOTO IIpollecca.

VK-2.V.1

53

TIpUMeHNTE NTEPaIMOHHBIN METO/ KacaTenbHbIX (MeTos HproToHa)
IS TPHOJIMKEHHOTO BBIYMCIIEHHS KBAJIPATHOTO KOPHS 13 uncia a>0
¢ TOYHOCTBIO 10 £=107.

YK-2.V.1




54

HaiiguTe BemecTBeHHbIH KOpeHb ypaBHeHus x+In(2+e*)=0 metogom
KacateJqbHbIX (MeTooM HbI0TOHA) C TOYHOCTHIO 10 £=1072,
Yka3zaHue: KOpeHb OTACIUTE rPpaduIeCKH.

YK-2.V.3

55

W3noxxuTe MeTo UTepaluii st OThICKaHUSI KOPHEH ypaBHEHUS
f(x)=0. ChopmynupyiiTe yCIoBHE CXOAUMOCTH UTEPALIUOHHOTO
npouecca. Hanumure gpopmysty, mo KOTOpoil mpou3BOAUTCS
YTOYHEHHE KOpHS. Pacckaxkure, Kak OLIEHUBAETCSI TOYHOCTh
BBIYMCIICHUN B MeTOJIe uTepannii. Ha pucynke npuBeaure
T€OMETPUUECKOE NCTOJIKOBAHUE METO/1a.

VK-2.V.1

56

HaiiiuTe BeleCTBEHHBIH KOPEHb YPaBHEHHUS X-+7X-7=0 MeTO10M
uTepanuii ¢ TouHoCThIo 10 £=102. YKasanue: KOpeHb OT/EJIUTE
rpaguIecKy.

VK-2.V.3

57

N3noxuTe METOT UTEpaIuil AJi1 HaXO0XKICHUSI PEIICHUSI CUCTEMBbI
TuHEHHbIX ypaBHeHUH. ChopMymupyiTe yciIoBrUe CXOIUMOCTH
METOJIa UTepaIUil IS JIMHEHHBIX cucTeM. Hanmmmuire gpopmyiy, 1o
KOTOPOH BBIYUCIISIIOT (n+1)-¢ mpuOanKeHue K peIIeHHIO.
Pacckaxute, 4TO MOKHO TIPUHSTH 32 HYJIEBOE MPUOIMKEHHUE K
pemienuto. JlaiiTe OlIEHKY MOTPEIIHOCTH MPUOIMKEHHOTO PELICHHS B
METO/I€ UTEePAIUN SIS IMHEUHBIX cUcTeM. OOBSICHUTE, B UeM COCTOUT
CBOMCTBO CaMOMCIIPABIISIEMOCTH METOA UTEPALIHA.

YK-2.V.1

58

Pemnre cucreMy JIMHEMHBIX YPaBHEHUI METOJIOM UTEPALUH C
TIOTPELIHOCTBIO, He TpeBbiutaomeil £=1072,

0.87 x1 + 0.32 x2 = 0.54,

0.2 X1 -0.75 x2 = -0.23.

YK-2.V.3

59

N3noxuTe ntepanoHHbIN MeTo HbroTOHA pemenns cucreM
HEJIMHEHHBIX ypaBHeHUH. HanumunTe pekyppeHTHYI0 hopMyTy
Merona Herorona. HazoBure ycioBue npekpameHus BbIYUCICHU 110
3TOM (hopmye.

YK-2.V.1

60

Pemnre cucreMy ypaBHeHU MeT010M HBIOTOHA ¢ TOUHOCTBIO 10
e=10"
sin (x-1)+y=1.3,
JLx-sin(y+1):o.8,
eciu x0=1.5, y0=0.5.

VK-2.V.3

61

Pacckaxxute o mpuOIMKEHHOM BOCCTAHOBJIEHUU (DYHKIIMH B
MIPOU3BOJIBLHON TOUYKE X, O TOM, YTO TAaKO€ MHTEPIOJISALUS, Y3JIbI
WHTEPIIOJISILIMY, B YEM 3aKJIFOYAIOTCS YCIOBUS MHTEPIOJISALINY,
HKCTPANOJISILIHUS.

VK-2.3.1

62

W3noxuTe METO MPOTOHKU PELIEHUS] CUCTEM JIMHEWHBIX
anreOpanyecKux ypaBHEHUH ¢ MaTpUIlaMH CIEIMaIbHOTO BHJIA
(TpexauaroHanbHBIMU MaTpuliamMu). PacckaxuTe, B 4eM COCTOAT
npsiMasi 1 00paTHasi IPOTOHKH, YEMY paBHBI IIPOTOHOYHBIE
KOA(hUILIMEHTHI.

VK-2.3.1

63

Pemnte cucremy AX=b MeTO0M MPOTOHKH.
6
10
,b=[ 15
20
29

13
A=| 01
00

S = WE
Ul L OO O

OIIK-8.V.1

64

ChopmynupyiiTe U JOKQKHUTE TEOPEMY O CYIIECTBOBAHUH
€MHCTBEHHOTI'0 MHTEPIOJIALIMOHHOI'O MHOT'OUJIEHA CTETICHH N.

OIIK-8.3.1




65

3anumure GopMyIty JUIsi HHTEPHOISAIMOHHOIO MHOTOUJIEHA
Jlarpanxa. Jlokaxure yrBepxkaeHue: “Cymma BCeX JIarpaHKEBbIX
K02(pPHIIMEHTOB TOXKIECTBEHHO paBHA EAMHHUIIE .

OIIK-1.B.1

66

JlokakuTe (HOpMYJIBI IJ1s1 OLICHKU TTOTPEITHOCTH UHTEPIIOJISAIMH B
TEKYIIeH Touke xe[a;b] u Ha Bcem oTpeske [a;b].

OIIK-1.B.1

67

[TocTpoiiTe MHTEPNOIALMOHHBIN MHOTOUIEH Jlarpanxa mo
CJIEYIOIIUM JaHHBIM.
i 0 1 2 3
Xi 0 2 3 &)
Yi 1 3 2 o)

OIIK-8.V.1

68

OreHrTe MorpemHocTs npuomkenus Gyukiun f(x)=In(x/2) B Touke
x=6 1 Ha BceM oTpe3ke [a;b], rae a=3, b=10 ¢ momorisio
UHTEPHOJSIIIMOHHOTO MHOTOWIeHa Jlarparxka L2(X) BTopoii cTeneHw,
MIOCTPOCHHOTO ¢ y3J1aMu X0=3/2€, X1=5/2e, Xo=7/2e.

OIIK-1.V.1

69

Maiite onpenenenue KoHeuHbIX pazHocteil. [Toctpoiite Tabmauiy
KOHEYHbIX pazHocTel. ChopmynupyiiTe u JOKaKUTE YEThIpe
CBOWCTBA KOHEYHBIX Pa3HOCTEH.

VK-2.3.1

70

[aiiTe onpeneneHue pa3aeieHHbIX pa3HOCTEH (Pa3HOCTHBIX
otHouienuii). [loctpoiiTe Tabnuily pa3aeIeHHBIX PA3HOCTEH.
OO0BsicHUTE, B YEM COCTOUT CBOMCTBO PA3/CIICHHBIX Pa3HOCTEH

YK-2.3.1

71

CdopmynupyiiTe U JOKaKUTE CBOMCTBA pa3AesIeHHBIX Pa3HOCTEH.

YK-2.3.1

72

Pacckaxkute, B ueM COCTOUT CBSI3b Pa3/I€ICHHBIX PA3HOCTEH C
KOHEYHBIMH Pa3HOCTSIMU B CIIyuyae, €CIIU TOYKU Xk — PABHOOTCTOSIIIIKE.

VK-2.3.1

73

Hanmmure hopmyity, CBA3BIBAIONIYIO Pa3HOCTHBIE OTHOIICHUS C
IIPOU3BOAHBIMHU. JIoKaxxuTe ee.

VK-2.3.1

74

O06ocHy#Te HHTEPNOIALMOHHYIO hopMmyy HbroToHa 11t
MHTEPIIOJIIMPOBAHMSI B HaYaJie TaOIHIIbL.

VK-2.3.1

75

3anuimuTe OCTaTOYHBINA YJICH HWHTCPIIOJINPOBAHUA IJId ClIydast
PABHOOTCTOAIINX Y3JIOB.

OIIK-8.3.1

76

Hanuumre uaTepnoisiunonnyto popmyiny HetoToHa s
MHTEPIIONMPOBaHMs B Havyasie Tabnauisl. M3noxure meron
YHUCIEHHOTO JU(PepeHIIMPOBAHUSI HA OCHOBE HHTEPIOJISAIIMOHHON
dbopmyiibl HeroTOHA.

OIIK-1.B.1

77

C noMoI1bI0 HHTEPIOIALUOHHON (hopMyibl HproTOHA pHOIMKEHHO
HaliJUTe MEPBYIO U BTOPYIO MPOU3BOIHbIC QYHKIMH y(X)=INX B TouKe
X =8.2, HCIOJIb3Ysl IPHUBEJEHHbIE TA0TIMYHbIC 3HAUCHHS

Xi 8 8.5 9 9.5 10
yi | 2.0794 | 2.1401 | 2.1972 | 2.2513 | 2.3026
Haiimute npousBonnbie GyHkmu y(x)=InX ananutuuecku mo
npaBuiaM AU(QepeHINPOBaHUS U BEIUNCINTE 3HAYCHHSI B TOUKE
X =8.2. CpaBHHTE Pe3y/IbTaThl pacueTa MPOU3BOIHEIX TI0
npUGTIKEHHBIM U TOYHBIM QOPMyIaM B Touke X =8.2.

OIIK-1.V.1

78

Hanumure naTepnonsuuonHyto ¢popmyiay CTUpIAMHTA IS
MHTEPIIONIMPOBAaHUS B cepeinHe Tabmuisl. M3noxure meton
YHUCICHHOTO JU(PepeHIIMPOBAHUSI HA OCHOBE HHTEPIOJISAIIMOHHON
dbopmyinbl CTUpIUHTA.

OIIK-1.B.1

79

Hanumure natepnonsuuonnyto ¢popmyny Jlarpamka. Pacckaxure o
YHUCIIEHHOM T epeHIIpOBaHINN HA OCHOBE WHTEPIIOJISIIIMOHHOM
dopmysl Jlarpanxa.

OIIK-1.B.1

80

Hanummure kBanparypuyto popmyiny Hetorona-Korteca u nokaxure
ee.

OIIK-8.3.1




81

Chopmynupyiite u qokaxkure cBoiicTBa kodddummenton Koreca.

OIIK-8.Y.1

82

Jlokaxxute KBaipaTypHYI0 (GOpMyITy Tpameruii.

OIIK-1.3.1

83

Brraucnute unTerpan ot -1 1o 1 ot gysxrmmm (X-1)3(x+1)2,
UCTIONB3Ys KBaPaTyPHYIO (GOPMYITy Tpaneluid Ipy 9uciie
UHTEPBAJIOB N=8.

OIIK-1.V.1

84

Hanumuire octatounbiii wieH (onmoKy) GopMyIIbl Tpamemnuii.

OIIK-1.B.1

85

Jlokaxkure kBanparypayto hopmyny Cumriicona (hopmyiny napadodn).

OIIK-1.3.1

86

Berunciute unterpan ot 0 10 2 ot ¢pyuxuuu e 22 ycnonssys

KBaJpaTypHyto ¢hopmyy napabdos npu yucie narepsanon N=10.

OIIK-8.V.1

87

Hanummre ocrarounslit wieH (omuoky) Gopmynsl Cumiicona

dopmyiia CUMIICOHA IMEET TOBBIIICHHYIO TOYHOCTD.
ApryMEHTHPYWUTE CBOM OTBET.

(dbopmynsl mapabom). HazoBuTe cTeneHr MHOTOYWICHOB, JIJISl KOTOPBIX

VK-2.3.1

88

Hanumure kBanparypusie popmyisl Hetorona-Koreca Beiciiero
TIOpsIJIKA I yucia opauHar 4, 5, 6.

YK-2.3.1

89

UCIIONB3Ys KBajJpaTypHyto ¢popmyiny HeroTroHna-Koreca ¢ 5
OpJAMHATAMHU.

Brraucnte uaTerpan ot 0 10 n1/2 ot npousBeaeHus GyHKIH X2COSX,

OIIK-1.V.1

90

N3noxuTe anroputM Metoja Dujepa pereHus 3aaadn Ko ais

Ha3bIBACTCSI METOI0M Diijiepa C YTOUHEHUEM.

0OBIKHOBEHHOTO TU((HEePCHIIMATLHOTO YPABHCHHSI IEPBOTO MOPSIIKA.
PacckaxuTe, B yem cocTout moaudukanus Meroaa Diinepa, KoTopas

OIIK-1.B.1

91

JUTsE OOBIKHOBEHHOTO M (HEepeHIIHATIEHOTO YPaBHEHHS IEPBOTO
HOpsIIKa.

H3noxure AJIrOpUT™M METOAA P YHFC-KYTTa PCUICHUA 3a/la4n Komm

OIIK-1.3.1

92

Nznoxute anroputm metona Axamca peuienus 3aaaun Ko s

00BbIKHOBEHHOTO T (hepeHIIHaTbHOTO YPaBHEHHUS IEPBOTO MOPSIIIKA.

OIIK-1.B.1

IlepedyeHb TeM /17151 BBITOJHEHHS KYPCOBOT'O NMPOEKTa/ KypCOBOM pabOThI IIPECTABICHHI B
tabnuue 17.
Tabmuua 17 — IlepeueHb TeM /11 BBIIOJIHEHUs] KYPCOBOI'O MPOEKTA/ KYpCOBOM paboOThI

IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JIsi TECTOB

No 11/t [TpuMepHbIil IepeyeHb TeM /ISl BBIIOJIHEHHUS KYPCOBOTO MpoeKTa/
- KYpPCOBOM paboThI
Y4eOHBIM MJITAHOM HE IPEAYCMOTPEHO
Bompocel  u1si  mpoBelneHUsT NPOMEXYTOUYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

Ne

n/m

IIpumepHsIii IEpEUEHb BOIIPOCOB IS TECTOB

Komnerenmums

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 8ePHO20 OMEema U3
yemvlpex nPedsioNCEeHHbIX U 000CHOBAHUEM 8bIO0PA.

Hucmpykyusa: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEEN.

Packpoiite ckoOKH U yripocTute BoipaxkeHue (X+5)(-2x+10)
1) -2x?+50

2) 2x3-50

3) 2-X

4) x3

VK-2

3aoanue KOM6MHMp06(1HH020 muna c 6bl60p0]l/l 00HO20 6EPHOCO omeema u3
uemaslpex I’lpeaﬂOJfC‘eHHblx u obocrosanuem 6bl60pa.

Hucmpykyusa: npouumatime mexcm u 8bloepume 00UH NPAGULLHBIL OMBEEN.

Pemnre ypaBuenue X*+2x-8=0

VK-2




1)-4
2)2
3)-4;2
H1:2

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEema U3
yembipex nPeoioNCeHHbIX U 0O0CHOBAHUEM 8blO0PA.

Hucmpykuyusa: npouumaiime mexcm u gploepume 0OUH NPABUIbHYIN OMEEN.

[Ipounrerpupyiite GyHkuuio €2 Ha mpomexytke ot 0 10 1
1) 3.565

2) 3.195

3) 3.825

4) 3.1289

YK-2

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEemda U3
yemovipex nPeoaoHCeHHbIX U 0OOCHOBAHUEM 8bIO0PA.

Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.

Haiigute npou3BoaHyto QyHKImH y=25"2
1) 2-25MX.cos2x-In2
2) 2-2812%.gin2x - In2
3) 2-2°05%%.5in2x-In2
4) 2-2°052%.¢cos2x-In2

YK-2

3adanue KOM6uHup06aHHOZO muna c 6bl60p0ﬂ/l 00HO20 B6EPHOCO omeema U3
uembslpex npedﬂoofceHHblx u obocHosanuem 6bl60pa.

Hucmpykyua: npouumaiime mexcm u gvloepume 0OUH NPAGUIbHbIN OMEen.

Pemnre cucrteMy ypaBHEHUI
X1+X2+2X3=-1,
2X1-Xo+2X3=-4,
AX1+Xo+4X3=-2.

11;2;3
2)1;2;-2
3)-1;-2;2
4)-1;3;2

YK-2

3aoanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM 0OHO20 BEPHO20 OMEEema U3
yemobipex nPeodaioHCeHHbIX U 0O0CHOBAHUEM 8b100PA.

Hucmpykyua: npouumaiime mexcm u gploepume 0OUH NPABUIbHBIN OMEEN.

3akoHunTe (pazy. [IpuOIMKeHHBIM YHCIIOM «8» Ha3bIBAIOT YHCIIO,
HE3HAYUTEIHHO OTINYAIONICEeCs OT ...

1) Touroro A

2) HetoyHoro A

3) cpennero A

4) TOYHOTO HEM3BECTHOTO A

YK-2

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIO0POM 0OHO20 8EPHO20 OMEEMA U3
yemulpex nPeooHCeHHbIX U 000CHOBaHUEM 8b100PA.

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGULbHBIL OMBEEN.

3akoHunTE (pasy. «a» Ha3bIBACTCS NPUOIMKEHHBIM 3HaYeHHEM yucia A 1o
M30BITKY, €CTIH ...

l)a<A

2)a=A

3a=A

4a>A

YK-2

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEema U3
yemvlpex nPedsioNCEeHHbIX U 000CHO8AHUEM 8bIO0PA.

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPABUTbHBIL OMBEEN.

Onpenenuts NpeleNbHYy0 a0COMOTHYIO MOTPENTHOCTD ncia §=9.8,
3aMeHsroIero yucio g=9.80665 m/c?.

1) 0.007

2) 0.006

3) 9.806

VK-2




4)0.7

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BePHO20 OMEEema U3
yembipex nPeoioNCeHHbIX U 0O0CHOBAHUEM 8blO0pA.
Hucmpykyus.: npouumatime mekcm u evloepume 00UH NPAGUTILHBIN OMBENI.

3akoHunTe (hpazy. AHAIUTHIECKHHA CITOCO0 OTpeeNIeHrs KOPHEH HEMMHEHHOTO

ypasuenus f(X)=0 ocHOBaH Ha MPUMEHEHUH TEOPEMBI ...
1) bonbuano-Komru

2) 'aycca-Octporpaackoro

3) JnyBusis

4) Mopepa

VK-2

10

3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3

yemuvlpex nPedodNCeHHbIX U 000CHOBAHUEM 8b1O0PA.

Hucmpykyus: npouumaiime mekcm u 6bloepume 0OUH NPAGUILHBIL OMGEN.

3akoHunTe (hpasy. HazoBuTe nrepanoHHBIN METO pelIeHNs] HETMHEHHOTO

ypaBuenus f(X)=0, Ha ka)x0M 11are KOTOPOTo Mpasast 4acTh OLCHKU
[x*-x[<(b-a)/2k+

MOTPEIIHOCTH YOBIBAET BJIBOC.

1) xopn

2) METOJT CEKYIIHX

3) MeToA KacaTeIbHBIX

4) MeTO/1 OJIOBUHHOT'O JCTICHUSI

VK-2

11

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemoblpex nPeodaioHCeHHbIX U 0D0CHOBAHUEM 8b100PA.

Hucmpykyua: npouumaiime mexcm u 8bloepume 00UH NPABUTLHBLL OMEEM.
Oxpyraute uncno © = 3.1415926535... 1o nsaTu 3HAYAIKX TUOD:

1) 3.1416

2) 3.1425

3) 3.142

4)3.14

YK-2

12

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO2O OMEEemd U3
yemobipex nPeodioHCeHHbIX U 0O0CHOBAHUEM 8b100PA.

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGULbHBIL OMBEEN.
Haiitu 3Hauenue IN3 ¢ Tounoctrio 10 107>,

1) 1.09861

2) 1.01

3) 1.098132

4) 1.02

YK-2

13

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 8EPHO20 OMEEMA U3
yemoipex nPeonoNceHHbIX U 000CHOBaHUEM 8b100PA.

Hucmpykyusa: npouumaiime mexcm u 8bloepume 00UH NPABUTLHBLI OMEeEN.
HasoBurte MeTo, ¢ MOMOIIBIO KOTOPOTO YUCIIO BEPHBIX UMD MPUMEPHO
yIBaWBaeTCsl Ha KX/IOM 3Tare Mo CPABHEHHUIO C MIEPBOHAYATEHBIM
KOJINYECTBOM:

1) hbopmyma Teiinopa

2) dopmyna MakiopeHa

3) meton Kpamepa

4) npouecc ['epona

VK-2

14

3adanue komOUHUPOBAHHO2O MUNA C 8LIOOPOM OOHO20 BEPHO20 OMEEMA U3
yemuvlpex NPedoNCeHHbIX U 000CHO8AHUEM 8b1O0DPA.

Hucmpykyusa: npouumatime mexcm u 8bloepume 00UH NPABULbHBIL OMBEEN.
MeTo10M MTOJIOBUHHOTO JISJICHUS. yTOYHUTE KOPEHb YPaBHEHHS
xH2x3-x-1=0.

1) 0.234

2) 0.867

3)0.2

4)0.43

YK-2




3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3
yemuvlpex NPeoodNCeHHbIX U 000CHOBAHUEM 8b1O0DA.

Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.
Haiinure BemecTBeHHbIC KOPHU ypaBHeHHs X-SinX=0.25.

15 1)1.23 OIIK-1
2) 2.45
3)4.8
4)1.17
3adanue komOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuolpex nPedodNCeHHbIX U 0O0CHOBAHUEM 8b1O0DA.
Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.
3axkoHuuTe (pasy. MeTon, Mo3BOJSIOMNI TOTYyYUTh KOPHU CUCTEMBI C
16 | 3amaHHON TOYHOCTBIO IyTEM CXOJSIIUXCS OECKOHEUHBIX MPOIECCOB,— ATO ... YK-2
1) uTepaluOHHBIA METOJ
2) TOYHBIA METOA
3) npuOIMKEHHBIA METO
4) OTHOCUTENBLHBIN METOT
3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemoipex nPedioHCeHHbIX U 0OOCHOBaHUEM 8b100pA.
Hucmpykyua: npouumaiime mexcm u gvloepume 0OUH NPAGUIbHBIN OMEen.
3akoHunTe (hpa3y. Llenblit 0THOPOAHBIN TOJIMHOM BTOPOM CTEHICHH OT «MNX»
17 | nepeMEeHHBIX HA3bIBACTCA ... YK-2
1) kybmueckoit hopmoit
2) mpsIMOYTOJIbHOH (hopMoit
3) kBagpaTu4IHOH hopMOi
4) TpeyronpHOH Gopmoit
3aoanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 8EPHO20 OMEEMA U3
yemuoipex nPeonodceHHbIX U 000CHOBaHUEM 8b100PA.
Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.
IIpocreiimas Gpopma 3TOro METO1a 3aKJIIOYAETCS B TOM, YTO HA KaXKJIOM IlIare
18 00pamiarT B HyJIb MAKCUMAIILHYIO TI0 MOJIYJIIO HEBSI3KY ITyTEM M3MEHEHHS VK-2
3HAYEHUS COOTBETCTBYIONIEH KOMIIOHEHTHI MPUOJIMKEHUSL.
1) metox ocabneHus
2) UTepalMOHHBIA METO]]
3) MeTo 00paTHBIX MATPHIL
4) Bemymuii MeTON
3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIO0OPOM 0OHO20 8EPHO20 OMEEMA U3
yemuipex nPeonoNceHHbIX U 000CHOBaHUEM 8b100PA.
Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGULbHBIL OMBEEN.
Cdopmynupyiite nepByto Teopemy bonbrano-Kormm.
1) Ypasrenue Buna ooX"+aiX" 1+, . .+ an.aX+ 0n=0 UMEET paBHO «N» KOPHEH,
BEIIIECTBEHHBIX MJIM KOMIUIEKCHBIX, €CITH KOPEHb KPAaTHOCTH «K» cuntath 3a «K»
19 KOpHEil. . VK-2
2) Eciu dynkmust f(X) onpenenena u HempepbiBHA Ha oTpeske [a;b], To oHa
WUHTETpUpyEeMa Ha 3TOM OTPE3Ke.
3) Eciiu dynkiust f(X) onpenenena u HenpepsiBHA Ha oTpeske [a;b] u
NPUHAMAET Ha €ro KOHIAX 3HaYeHHs Pa3HbIX 3HAKOB, TO Ha [&;b] comeprkurces,
110 MEHbIIIeH Mepe, onuH KopeHb ypaBHenus f(X)=0.
4) Ecin dyuxrms f(X) onpenenena u quddepennupyema uHa orpeske [a;b], To
OHa HeTIpepbIBHA HA 5TOM OTpe3Ke.
3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3
yemuvlpex NPedoNCeHHbIX U 000CHO8AHUEM 8b1O0DPA.
Hucmpykyusa: npouumatime mexcm u 8bloepume 00UH NPAGUTbHBIL OMBEEN.
20 | Hanummre pexyppeHTHYIO GOpMyJy METo/la MPOCTON UTepaiin OIIK-1

1) Xn+1=B'Xn+C
2) X=¢
3) Xx=C




4) Xnr1= y(Xn) +0(Xn)

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BePHO20 OMEEema U3
yemuvlpex NPedoNCeHHbIX U 000CHOBAHUEM 8b1OOPA.

Hucmpykyus.: npouumatime mekcm u evloepume 00UH NPAGUTILHBIN OMBENI.
Kak nnaue HazsiBaror meton Herotona?

21 YK-2
1) MeTtox KoJIIIOKaITuu
2) Metoz poroHKH
3) Meton KacaTelbHBIX
4) Meto feneHus OTpe3Ka MOIOIaM
3adanue komMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEMA U3
yemvlpex npeosioNHCEeHHBIX U 000CHOBAHUEM 8b100PA.
Hucmpykuyusa: npouumatime mekcm u 8vibepume 00UH NPAGUILHBIL OMBEEN.
Uro obrmiero y MeToia XopJ © METO/1a HTeparyii?
29 1) Oba MeToza SIBISIFOTCSI METOJIAMU YUCIICHHOTO MHTETPUPOBAHUS (DYHKIHH. VK2
2) O0a mMeTo/a SIBISIOTCS METOIAMH PEILICHUS HETMHEHHBIX YpaBHEHH.
3) Oba MeToa ABIAIOTCS METOIAME YMCIEHHOTO AU (hEpEHIMPOBAHIS
GyHKIHIHA.
4) Ob6a MeToa SIBISIFOTCS. METOJIaMU petiieHus 3anauu Komm myis
0OBIKHOBEHHBIX Au(epeHanbHbIX YPaBHEHUH IEPBOTO MOPSIKA.
3adanue kKoMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEMA U3
yemvlpex npeosioNHCEeHHbIX U 000CHOBAHUEM 8bI00PA.
Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.
23 3akonunTte (hpa3y. Bece MeTOBI BEIYUCIIEHUS! HHTETPAJIOB AEIATCS HA ... VK-2
1) [Ipsimble u UTEpaTUBHBIC
2) IIpsiMble 1 KOCBEHHBIE
3) Tounsle 1 IPUOTIKEHHBIC
4) Ananutndeckue u rpapuyecKue
3adanue kKOMOUHUPOBAHHO20 MUNA C 8IOOPOM 0OHO20 BEPHO20 OMEEMA U3
yemvlpex npeosioNHCEeHHBIX U 000CHOBAHUEM 8bIO0PA.
Hucmpykuyusa. npouumatime mekcm u 8vloepume 00UH NPABUTIbHBIL OMBENI.
3akonunte (pa3y. ['eomerpudeckast HwxHsisi cymma [lapOy paBHa
o4 1) HJ’IOIHa)Z[I:I CTYTIEHaTOr0 MHOTOYTO/IBHHKA, CONEPIKAILETOCs B VK-2
KPUBOJIMHEHHOHN TpaTeluy.
2) IInomanu cTyneHYaToro MHOTOYTOJIBHHUKA, COJIEPIKAIIETO BHYTPH ce0s
KPUBOJIMHENHYIO TPAIIELUIO.
3) Inomaau NpssMOYTOIBHOTO Hapaieenuneaa.
4) Ilnoutany CTYNEeHYAaTOro MIECTUYTOJBHUKA.
3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 8EPHO20 OMEEMA U3
yemvlpex npeosioNHCeHHbIX U 060CHOBAHUEM 8bIO0PA.
Hucmpykuyusa: npouumatime mekcm u evloepume 00UH NPABUTIbHBIN OMBENI.
st 3amanHON TaOIUIIEI 3HAYEHUH OIPE/ISNIUTE CTEIIEHb alre0pandecKoro
WHTEPIOJISIIIIOHHOTO MOJIMHOMA
25 ! L 2 3 4 > OIIK-8
ti -1 3 -1 0 2 i
Xi 2 2 0 -1 4
1n=1
2) n=0
3) n=3
4)n=4
3adanue komOuHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuvlpex NPedoNCeHHbIX U 000CHO8AHUEM 8b1O0DA.
Hucmpykuyus: npouumatime mekcm u vloepume 00UH NPABGUTILHBIN OMBENI.
26 IIpounTerpupyiite GyHKIUIO X° Ha MIPOMEKYTKe 0T 0 10 2 METOOM TPAELHii. OIIK-1

UYwucno orpe3xoB N=4.
1) 17/4

2) 417

3) 3/7




4713

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BePHO20 OMEEema U3
yemuvlpex NPedoNCeHHbIX U 000CHOBAHUEM 8b1OOPA.

Hucmpykyus: npouumatime mexcm u 8bloepume 00UH NPAGUILHBLI OMBEEN.
Haiinnure coOCTBEHHBIE YHCIa MATPHIIHI

582
27 141 OIIK-8
282
1) {0; 1; 9}
2){0; 2; 8}
3){1;2; 9}
4 {0; 2; 9}
3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemobipex npeodioHCeHHbIX U 0O0CHOBaHUEeM 8b100pa.
Hucmpykyua: npouumaiime mexkcm u gvloepume 0OUH NPAGUIbHBIN OMEen.
[Jana Tabnuna 3HaueHuil koadduimenta ¢ CHIKEHUS JOMYCKaeMbIX
HaNpsDKEHUH Ha CKATHE, COOTBETCTBYIOIIMX THOKOCTH A CTaJIbHOI'O CTEPIKHL
Al 10 30 50 70 90 110 | 150 | 170 | 190 | 210
28 ¢ | 0987|0931 |0.852 | 0.754 | 0.612 | 0.478 | 0.286 | 0.218 | 0.177 | 0.14 OIIK-1
Jiist cTanbHOTO CTEpKHS ¢ THOKOCTBIO A=140 uHTEeposIIreii 3HaYeHUH A U ¢
HaiauTe K03 (HUIMEHT (¢ CHIKEHHSI JOMYCKAeMbIX HaIlPsDKEHUH Ha CHKaTHe.
1) 0.54
2)0.83
3) 0.62
4) 0.33
3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuipex nPeoNoNCeHHbIX U 000CHOBaHUEM 8b100PA.
Hucmpykyua: npouumaiime mexcm u gvloepume 0OUH NPAGUIbHbIN OMEen.
3akoHunTe (pazy. Bennmunna, paBHass MaKCUMaJIbHO BO3MOXHOMY
K03 PUIIMEHTY yCHITeHUs] OTHOCUTENLHON MOTPETHOCTH OT MPABOM YacTh K
29 | pelICHHUIO CHCTEMBI JIMHEHHBIX aireOpandeckux ypaBHenuit A-x=b (det A#0, YK-2
b#£0), —a710 ...
1) Hopma MaTpuibt A
2) ompenenuTens MaTpuIlbpl A
3) uncio 00yCIOBIEHHOCTH MaTPHUIIB A
4) ciien maTpuibl A
3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONILKUX 8APUAHINOE
0mMBemos U3 NPeoyloNCeHHBIX U PA36EPHYMbIM 0O0CHOB8AHUEM 8bIOOPA.
Hucmpykyua: ommemvbme HECKOIbKO 8apUAHMOE 0TNEEmO08, Komopbie Bul
cyumaeme nNPAGUILHLIMU OMEEMAMU HA 3A0AHHbI BONPOC.
30 | BeiOepuTe METOABI pEIICHNsI CHCTEM JIMHEHHBIX aJlreOpandecKuX ypaBHEHUH OIIK-1
1) Meton urepanuit
2) Metop I'aycca
3) Meron JKopmana
4) Meton Monte-Kapiio
3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM HECKOTLKUX 8APUAHINOE
0mMeemos u3 NPeONONCEHHBIX U PA3GEPHYMbIM 0O0CHOBAHUEM GbIOODA.
Hucmpykuyusa: ommemvme HECKOIbKO 8apUAHMOE 0TEEmO08, Komopbie Bul
cuumaeme nPAGUTLHLIMU OMEEMAMU HA 3A0AHHBLIL BONPOC.
31 Bribepure meTopl pemenus 3aaaun Komm st 0ObIKHOBEHHOTO OTIK-8

T PepeHIINATEHOTO YPaBHEHHS TIEPBOTO TIOPSIIIKA
1) Merox I'epona

2) Metogn Diinepa

3) Meton Pynre-Kyrra

4) Meton Anamca




3adanue KOMOUHUPOBAHHO20 MUNA C 8b1IOOPOM HECKONLKUX 8APUAHMOE
0meemos U3 NPeON0NHCEHHbIX U PA3BEPHYMbIM 000CHOBAHUEM 8b100pA.
Hucmpykuyusa: ommemvbme HECKOAbKO 8APUAHINOE OMEemos, Komopuie Bul
cuumaeme nPABUTLHLIMU OMEEMAMU HA 3A0AHHbLIL BONPOC.

32 | Beibepute hopMyIIbl JUTst HHTEPIIOIUPOBAHUS (DYHKITUH YK-2
1) ®opmyna Myaspa
2) ®opmyna CtupiauHra
3) ®opmyna Jlarpamka
4) ®opmyna HerotoHa
3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOLKUX 8APUAHIOS
0MBEmMOo8 U3 NPeONIONCEHHBIX U PA36EPHYMbIM 0O0CHOBAHUEM GblOOPA.
Hucmpykuyus: ommemvme HECKOILKO 8APUAHMOE 0INEEN08, Komopblie Bul
cuumaeme NPABUILHLIMU OMEEMAMU HA 3A0AHHbLI BONPOC.
33 | Beibepute hopMysbl UMCIEHHOTO HHTETPUPOBAaHUS (PYHKIIUHA YK-2
1) ®opmyna Herotona-Koreca
2) ®opmysta CuMIicoHa
3) ®opmyna baiieca
4) ®opmyiia Tpameryii
3aoanue koMOUHUPOBAHHO20 MUNA C BLLOOPOM HECKOILKUX BAPUAHINOG
0MBEMO8 U3 NPeONIONCEHHBIX U PA3GEPHYMBIM 0O0CHOBAHUEM BbLOOPA.
Hucmpykuyus: ommembvme HECKOIbKO 8APUAHNO8 0OEEmM08, Komopbie Bul
cuumaeme NPABUTLHLIMU OMEEMAMU HA 3A0AHHBLI BONPOC.
34 BBI6epI/IT_6 AKCUOMBI METPHYECKOTO MPOCTPAHCTBA. OINK-8
1) p(x,x)=0, p(x,y)>0 mpu x#y,
2) p(x,y)=p(y.x),
3) p(X,y+2)=p(X,y)*+p(X,2),
4) p(x,2)=p(x,y)+p(y,2),
r1e X, Y, Z — IPOU3BOJIbHBIC AIIEMEHTHI MHOKECTBA.
3adanue 3axpuimozo muna Ha YCMaHOGIeHUe COOMEEMCMBUSL.
Hucmpykyus: npouumaiime mekcm u yCmMaHogume coOomeemcmaeue.
BerauciuTe onpeienieHHbIe HHTErpalibl ¢ HOMOIIbI0 Gopmysisl HetoToHa —
Jle#iOHuIa
WnTerpan 3HaueHUe HHTErpaia
A | [4(5X%+x+1)dx 1] 52.61
35 || B | p3x-~/x)dx 2| 43,50 OlIK-1
C | ffoé-~x)ax 3| 2354
D | [ (7x-3+/x)dx 4159.08
3anuiinTe BEIOpaHHbIC HUQPBI TT0JT COOTBETCTBYIOIIMMHU OYKBaMH
A B C D
3adanue 3axpvimozo muna Ha YCMaHOBIEHUE COOMBEMCMBUSL.
Huempykyusn: npouumaiime mekcm u yCmanogume cOOmeemcmaue.
HaszoBute MHOTOYJICHBI, TOTy4YEHHBIE OPTOTOHAIN3AIMEH CHCTEMBI JIMHEWHO
HE3aBUCUMBIX QYHKIMH 1, X, X2, X3,... B yKa3aHHOM (yHKIIHOHAILHOM
POCTPAHCTBE
IIpocTpaHcTBO MHoro4jieHsl
36 A | Ly((-00,400); e*"272) 1| Yebbmena OIIK-8
B | Lx([0,+x); €X) 2| Jlexxanapa
C | Lo([-1,1]) 3| Jlareppa
D | Lo([-1,1]; (1-x®)?) 4| DpmuTta
3anwuiinTe BoIOpaHHbIC MUQPBI 10T COOTBETCTBYIOIIMMHU OYKBAMH
A B C D
37 3adanue 3axpvimozo muna Ha YCMaHoBIeHUe COOMBENCNBUSL. OIK-1

I/Incmpykuu}l: npouumaﬁme meKkcm u ycmanosume coomeemcmeue.




BI)I6CpI/ITC MCTOJ PCHICHUA IOCTaBJICHHOM 3aJa4u.

3agaua

MertoJ perieHus

ITocTpouTh UHTEPTIONALIMOHHBIN

A | MHOTOUJIEH [T 3aJaHHON 1| Metog Diinepa ¢ yToYHEHHUEM
byHKIIUN

B [IpouHTerpUpOBaTH 331aHHYIO 5 WNuTepnionsamonnas hopmyia
(hYHKIMFO YHCIICHHO Jlarpamxka
Haiitu onpenenurens matpunbl | 3| Metoa 'aycca
Pemmmts 3amauy Komm st

D 0OBIKHOBEHHOT'O 4 Ksanparypras ¢popmyna
i epeHInaTEHOTO Cumrncona

yYpaBHEHUS IEPBOTO MOPSIIKA

3anuiuunTe BEIOpaHHbIE HUGPHI TOJT COOTBETCTBYIOIIMMH OYKBaMHU

A

B

C

D

38

3aoanue 3akpvimozo muna Ha yCmaHoeieHue coomeemcmesus.
Hucmpykyua: npouumaiime mexkcm u ycmanogume coomeemcmeaue.
BribepuTe GpopMyny opTOrOHAIBEHOTO MHOTOWIEHA.

MHorouieH

dopmyna

Jlexanapa

(~Dnex

YeOrnIieBa

1 d"(x*-1)

2" n! dx"

OpMmuTta

cos(n arccos X)

o O] m | >

Jlareppa

4

3anumunTe BEIOpaHHBIC HUGPHI ITO]T COOTBETCTBYIOIUMH OYKBaMH

A

B

C

D

OIIK-1

39

3aoanue 3aKpvlmo2co muna Ha yCmanoelenHue coomeemcnieusl.
Hﬂcmpykuuﬂ: npoqumaﬁme mexkcm u ycmarnoeunie coomeemcmeue.

BeiOepute MeTprdecKoe MpOCTPaHCTBO, B KOTOPOM 3a paccTostHue p(X,Y) MEKILY

3J€MEHTaMH NMPUHITO YKa3aHHOE YUCIIO.

Paccrosiaue p(X,y)

[IpoctpaHcTBO

A

p(x,y)=[x-yl

Rn

B

P(X.Y)= Zhey (X - Vi)

R

C

p(x,y)=max, p|x(f)-y(t)|

WIN |-

C([a;b])

D

(
el

xy)=y L1 x@-y (0 2t 4

Lao([a;b])

3anuiunTe BEIOpaHHbIE HU(PHI 10]1 COOTBETCTBYIOLIMMH OYKBaMH

A

B

C

D

OIIK-1

40

3aoanue 3AKpbvintoco muna Ha yCmaHoeleHue noCIe008amenbHOCHIU.

Hucmpykyusa: npouumaiime mexcm u yCmMaHogume nociedo8amenbHoCmb.

Banuwume coomeemcmeyrouyo nocn1e008amenbHOCMb 6yK6 cilesa Hanpaeo.

Pacnonokure MaTpulbl B OPSJKE BO3PACTAHUS UX pAaHIa

A

B

C

D

5

3 6 0

10 4 7 0

1

9 9 0

2 4 0
3 6 0
3 6 0

0 O 3
0 O 6
0 O 6

5 3
3 9
3 9

3anuimure COOTBCTCTBYIOIIYIO IMOCJIICAOBATCIIbLHOCTD 6yKB CJICBA HAIIPABO

OIIK-1

41

3aoanue 3AKpbvintoco muna Ha yCmaHoeleHue NnOC1e008aMeNbHOCHIU.

OIIK-8




Hucmpykuyua: npouumaiime mexcm u yCmMaHogume nociedo8amenbHoCmb.

Sanuwume coomeemcmeyrouyro NnOCIEe008AMENILHOCb 6yK6 clesa Hanpaeo.

Pacmonoskute mHorousieHs! YeOwIesa B TMOPAAKC BO3paCTaHus UX HOMEpaA

A

B

C

D

4x3-3x

X

16x3-20x3+5x

1

3anuIunTe COOTBETCTBYIOIIYIO MOCIIEI0BATEIEHOCTh OYKB CJI€Ba HANIPABO

|

|

|

3adanue 3axkpvimo2o muna Ha yYCmManosieHue nocie008amenbHOC.
Hucmpykyusa: npouumaiime mexcm u yCmMaHogume nociedo8amenbHoCmb.

Sanuwume coomeemcmeyrouyro NnOCIe008AMENbHOCb 6)/7(‘6 clesa Hanpaeo.

Pacnionoxwure npousBoaubie GpyHKimu F(X)=2"+sin(X) mo Bo3pacTaHuio ux

42 nopsajaKa OIIK-8
A B C D
2X(In2)*+sin(x) | 2*(In2)3-cos(x) 2% (In2)2-sin(x) 2XIn2+cos(X)
|3anHmHTe COOTBeTc|TBonmon nocnenoTaTenLHOCTb OYKB ciIeBa HaIIpPaBo
3aoanue omkpvimozo muna c pazgepHymoimM OmeemoM.
Hucmpykyua: npouumaiime mexkcm u 3anuuiume pazeepHymuliii 000CHOBANHbILL
omeem.
Haiinure npeen nociaeoBaTeIbHOCTH HETIPEPhIBHBIX (DyHKIINEH
43 OIIK-1
1-njt], ecam [t|<1/n,
Xn(t)=
0, ecmu 1/n<|t|<1
B CPEIHEKBAAPATUYHON METPHKE.
3a0anue omkpwvimo2o muna ¢ pa3zeepHymuvlm OmMeemoM.
Hucmpykyua: npouumaiime mexkcm u 3anuuiume pazeepHymulii 000CHOBANHbILL
omeem.
Oyuknus f(X) 3amaHa CBOMMU 3HAYCHHUSAMHE B y3i1ax (TabJ1.).
44 i 0 1 2 3 OIIK-1
Xi 4 6 7 9
Vi 9 14 16 22
ITocTpouTs MHTEPHOIAIMOHHBINA MHOTOWIEH Jlarpamka. OIleHUTh TOTPENTHOCTh
MHTEPIOJISALHMY B TOUKe X*=5, cuuras, yto maX.g[f(x*)|=0.01.
3adanue omxpwvImo2o muna ¢ pa3zeepHymuvlm OmeemoM.
Hucmpykyus: npouumaiime mexcm u 3anuuiume pasgeprymsiti 060CHOBAHHbLI
omeem.
45 | YTo4HHTE KOpEHb YpaBHEHHUS METOJIOM nTeparuii Ha otpeske [0;2] ¢ Tpedyemoi OIIK-8
TOYHOCTBIO 710 £€=1072. BBIUnCIIEHUS TPOBOIUTE ¢ YETHLIPHMS LU(pPaMu TT0CIIE
3aIATOM.
x3+7x-7=0
3adanue omkpwvImo2o muna ¢ pa3zeepHymvlm OMeemoM.
Hucmpykyusa: npouumatime mekcm u 3anuiume pazeepHymoiii 060CHOBAHHbLI
omeem.
46 | Bprmcmurs WHTETpaJl, KCTIOJIb3YS KBaIpaTypHyI0 GOpMyITy mapadoi, mpu OTIK-8
3aJaHHOM YHCJIe UHTEPBaJIOB N=6
f14(7+x—2x2)cﬂx
3a0anue omkpvIMmo2o muna ¢ pazeepHymvlM OMeEemoM.
Hucmpykyua: npouumaime mexcm u 3anuuiume pasgepuymulii 000CHO8AHHbLIL
omeem.
47 | Onpenenurte BEMECTBEHHBIA KOPEHb YPABHEHUS TPAQUIECKU ¥ yTOYHUTE €TO OTIK-1

METOJIOM KacaTelbHbIX (MeTo0M HbloTOHa) ¢ TouHOCTHIO 10 £=1072,
x+In(2+e*)=0




3adanue omKpLIMO20 MUNA ¢ pazeepHymsiM OMeenom.

Hucmpykyusa: npouumaiime mexcm u 3anuuiume pa3eepHymuiii 000CHOEAHHbIIL

omeem.

4g | PemmmTe cucTeMy NHHEHHBIX ypaBHEHHH METOIOM HTEPAIIHH C OTPEITHOCTHIO, OIK-1

He IpeBhImaromei =107,
0.87 X3 + 0.32 X2, = 0.54,
0.2 X1 -0.75 x, =-0.23.

3adanue omxpwrimoco muna ¢ pazgepHymvlm OmeemoM.

Hucmpykyus: npouumaiime mexkcm u 3anumiume pasgepHymolii 000CHOBAHHbLIL
omeem.

3anansr GyHKMH X(t)=1, y(t)=t, aBnsrommecs eMeHTaMu (YyHKITHMOHATBHOTO
npoctpanctsa Lo([-1;1]). Beraucnute HopMbl hyHKIH#H X(t), y(t), X(t)+y(t) u
MPOBEPHTE BHIMOJHCHUE HEPABEHCTBA TPEYTOABHHUKA JJIST HOPM.

49 OIIK-8

3aoanue omkpvimozo muna c pazgepHymoim OmeemoM.

Hncmpykyua: npouumaiime mexkcm u 3anuuiume pazeepHymulii 000CHO8ANHHbILL
50 | ormeem: OINK-1
Haiinure paccrosiaue ot aementa 1 10 muoxectBa Ce* (rome C — mocTosiHHAS
BeJIMYMHA) B QyHKIHOHATIBHOM npocTpancTse La(R,e%"?72) ¢ ecom e ™72,

IIpumeuanue: cucreMa OEHUBAHUS TECTOBBIX 3aJaHHI

OLIeHKa TECTOBBIX 3aaHUi

- XapakTeprCTHKA 3aJaHUI
1 Tun
3aaHue KOMOMHUPOBAHHOT'O TUIIA C BELIOOPOM OJTHOTO
BEPHOT'O OTBETA U3 YEThIPEX MPEATIOKEHHBIX U
[losnHOE coBMazieHNE ¢ BEPHBIM 000CHOBAaHMEM BBIOOPA CUUTACTCS BEPHBIM, €CIIU
OTBETOM OLieHuBaeTcs 1 6aiom, MpaBWIbHO YKa3aHa LM(pa 1 NpUBEICHbl KOHKPETHbBIE
HEBEPHBIN OTBET UJIM €TO apryMEeHTbI, HCII0JIb3yEeMbIe NTPU BbIOOpE OTBETA.

orcytcTBUe — ) 6aIOB.
3anaHue ¢ BHIOOPOM OJIHOTO BEPHOT'O OTBETA U3
YETBIPEX MPEUIOKEHHBIX CYUTAETCS BEPHBIM, €CIIN
MIPaBUIIBHO yKa3aHa Iudpa.

2 Tin
3ajaHue KOMOMHHMPOBAHHOIO THIA C  BbIOOpOM
HECKOJIbKUX BapHMaHTOB OTBETa W3 MPEAJIOKEHHBIX U

pa3BepHYTHIM  OOOCHOBaHHMEM  BBIOOpa  CUMTAETCS
[TonHoe coBmageHne ¢ BEpHbIM

OTBETOM olieHuBaercs 1 6amiom,
€CITU JIOTYIIEeHbI OITMOKY WIIN
oTBeT OTCyTCTBYeT () OanoB.

BCPHBIM, €CJIU IPABUJIBHO YKAa3aHbI I_II/I(I)pBI " ITIPUBCICHBL
KOHKPCTHBIC apryMCHTbBI, HCIIOJIb3YCMBIC IIPpU BI:I60pe
OTBECTOB.

3amanne ¢ BHIOOPOM HECKOJIBKUX BEPHBIX OTBETOB U3
YEThIPEX MPEITIOKEHHBIX CYUTAETCS BEPHBIM, €CIU
MPaBUIILHO yYKa3aHbI ITUQPHI.

3 Tun

IlonHoe coBmageHue ¢ BCPHBIM
3aZ[aHI/IC 3aKpbITOT'O THIIA Ha YCTAHOBJICHUC

OTBETOM OIleHHBaeTcsa 1 Oamiowm,
HEBEpPHBIH  OTBET WM  €ro
orcyTcTBHE - () OaIIoB.

COOTBCTCTBUA CUUTACTCA BCPHBIM, CCJIHU YCTAHOBJICHBI
BCC€ COOTBCTCTBHUA (HO3I/II_[I/II/I 13 OJHOTO CTOJ'I6I_I8. BCEpHO

COTIOCTABJICHBI C IO3UIMSMH JIPYTOTO CTOJIONA).




OlieHKa TeCTOBBIX 3aIaHHI .
- XapakTepucTrKa 3a1aHAN

ITonHoe coBnageHne ¢ BEpHbIM 4 tun
OTBETOM OlLlIeHHBaeTcs 1 Oaiom, 3agaHue  3aKpHITOr0O  TUMA  HA  YCTAHOBJICHUE
€CJIN JIOMYIICHBI OIIMOKH UITU MOCJIEIOBATEIbHOCTH  CUMTAETCS  BEPHBIM,  €CJIHU
OTBET OTCYTCTBYET — () OAIIOB. MPaBUIILHO YKa3aHa BCsI MOCIEA0BATEIIbHOCTD UDP.
[IpaBuibHBIN OTBET 3a 3a/1aHUE 5 Tin
olleHuBaeTcs B 3 Oajia, ecliu 3amaHre OTKPBITOTO THMA C Pa3BEPHYTHIM OTBETOM
JIOTTYIICHA OJTHA OIITUOKA WIIN CUMTAETCS] BEPHBIM, €CJIM OTBET COBIA/IAET C ATAJIOHHBIM
HETOYHOCTb, OTBET MTPABHIIbHBIH, 10 COJIEP>KaHUIO U MOJHOTE.
HO HENOJHBIH - 1 6amni, ecinu
noryiieHo 6onee 1 ommoOKH, OTBET
HEeTIPaBUJILHBIN WA OTBET
orcyTcTByeT — 0 Oanos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT
Ne i/m IlepeyeHb KOHTPOJBHBIX PadOT
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
WHIMKATOPOB, XapaKTePU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCA B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX TOPSAIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAIlUU O0YYarOIIIXCs
I'VAIL

11. Mertoanueckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOE U SICHOE U3JI0KEHHE yaeOHOoro MaTepuana. HazHadueHne COBpeMEHHOM JICKITUU B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TOJIY4YUTh BCIO HHGPOpPMAIUMI0O MO TeME, a B OCBOCHUU
dyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHUsS BBIMOIHSAET METOJ0JIOTHUECKYIO,
OpTaHW3AIMOHHYI0 U WHPOpMAIMOHHYIO (QyHKIMU. JIeKIHs pacKkphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUSA, €€ MpoOJeMBbl, AaeT IEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIHTLTTHAMH.

[IranupyeMsle pe3YJIbTATHI IIPH OCBOCHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIOMy4Y€HUE COBPEMEHHBIX, [IEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpENENAETCS HEIEBOM YCTAHOBKOM K KaKJI0M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN paObOThI COBMECTHO C TPEI0IaBaTelIeM,

— pa3BuTHE MNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeAMETy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHS,

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSTENILHON pabOTHI;

— TIONy4YeHHUE 3HAHHWI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU M TEXHUKH U O IPOTHO3E
WX Pa3BHUTHUS Ha OJVHKAWIITUE TOJIBI;




— Hay4YuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
MOJIOKEHHUS, IPUXOAUTH K KOHKPETHBIM BBIBO/IaM, MTOBTOPSITH UX B PA3IHMUHBIX (DOPMYITUPOBKaX);

— TOJy4Y€HHUE TOYHOI'O IOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBI MaTepHuad MOJXKET COIPOBOXKAATHCS JIEMOHCTpAalUEd  ClIalioB U
UCTIOJI30BAaHUEM DA3aTOYHOTO MaTepuaja MpH TNPOBEIECHHH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHS OTJCNIbHBIX TEMATHK 110 TUCLIMITIIMHE.

CrpykTypa npefocTaBiaeHUs JIEKIUOHHOTO MaTepuaIa:

— Omnpenenenns MaTeEMaTUYECKUX TEPMUHOB.

—  DOopMyIUPOBKA TEOPEMBI.

— Jloka3arenbCTBO TEOPEMBI.

— HMnmoctpupyromue npumMepsl.

11.2. Meroauueckue yka3anus sl 00y4arouIuxcs 1Mo Y4acTHIO B CeMUHapax
He npenycMoTpeHO yueOHBIM IUIaHOM IO JAHHOM JMCLUIUIMHE.

11.3. Meroauueckue ykasaHus JUIsI OOy4aroIUMXCs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[TpakTuyeckoe 3aHsATHE SBISETCS OJHOM M3 OCHOBHBIX (POPM OpraHu3alMM y4eOHOTro
IpolLecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00y4arolMMUCS 10/ PyKOBOJCTBOM IIpenoaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKHX OCHOB Yy4yeOHOMU
JUCLIUILIMHBL, TPUOOPETEHUS] YMEHNUN U HABBIKOB, OIbITa TBOPUECKOH JEATEIbHOCTH.

Lenbro NIpakTUYECKOTo 3aHATHUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE OOyYaIOLIMMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKON EATEIbHOCTH 110 U3y4aeMOH NUCLMIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alus 3HaHUW IpU pelleHUH
KOHKPETHBIX 337134,

— Ppa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBILUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU H3Y4YEeHUsS KOHKPETHOW ydeOHOI
JUCLIUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHMUI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYAIbHON (QopM
o0y4eHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUIECKUX 3aHATUH.

[IpakTrueckue 3aHATUS HAYMHAIOTCS C 3alUCH B OKypHaI  MpenojaBaTeist
MPUCYTCTBYIOIIUX CTYJIEHTOB. 3aTeM OOBSABISAETCS TeMa MPAKTUYECKUX 3aHATUNA U BBIJACTCS
3ajanne. CTyJeHTHl pelIaloT 3aJlay, MCIONb3Yysl 3HAHUs, MOJyYeHHbIE Ha JIeKIuu. B KoHIie
MPAKTHUYECKOTO 3aHATH CTYICHTaM BBIJIA€TCS JOMAITHEe 3aJJaHke B BUJI€ pacUeTHO-TpapuuecKon
paboThI, KOTOPYIO OHH BBITIOJHSIOT U CJIAIOT MPENOIABATENI0 B YCTAHOBIICHHBIE CPOKH.

11.4. Meroauveckue ykazaHusi I O0yJarOIINXCS TI0 BBITIOIHEHUIO J1a00paTOPHBIX paboT
He npenycMoTpeHo y4eOHBIM MIIaHOM T10 TaHHOM TUCITUTUINHE

11.5. Meroanueckue yka3aHus Ui 00yYaroIIiXCsl 10 BBITOJIHEHHIO KypCOBOTO poeKTa/
KypCcoBOil paboThI

He mpexycMoTpeHo y4eOHBIM TIJIaHOM 110 JJAHHOW TUCIIUIUIAHE.

11.6. Mertoauueckue ykazaHus UIsl OOYYaIOIIMXCS 1O MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaronIuiics BBITOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJUUECKOM PYKOBOJCTBE IMPEIOoaBaTelisi, HO 0e3 ero HEermocpeICTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyeTcs
esecooOpa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHHM H CHUCTECMATU3allUU HpI/IOGpeTaeMBIX 3HaHHﬁ, 066CH€‘-II/IBaeT BBICOKHH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IIOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAaMOCTOSITENIBHYIO — paboty
00yyJarouumxcs BISIOTCS:

— yueOHO-METOAMYECKHUI MaTepHal o JUCLUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (Ui 00ydYarommxcst
1o 32049HOU (hopme 0OyIeHus).

11.7. Meroauyeckue ykazanusi A1 00y4Jarouxcsi o MPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbl0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuii KOHTPOJIb BKIIOYAET!

- KOHTPOJIb IIOCEIIAEMOCTH U pabOThl Ha MPAKTUYECKUX 3AHATUSX;
- pe3yJbTaThl BBINOJIHEHHSI CTYICHTaMU pacueTHO-Tpaduyeckux paboT, IPUBEICHHBIX B Ta0IHLE
S.

Pe3ynbTaThl TEKylIero KOHTPOJS OLEHUBAIOTCA B Oajlax M YYMTBHIBAIOTCA IIPU
IIPOBEJCHUH POMEKYTOUHBIX aTTECTALUM.

Cucrema OLIEHOK IPU NPOBEACHUU TEKYLIETO KOHTPOJIA U NMPOMEXKYTOYHON aTTeCTalluu
OCYILECTBIISICTCA B COOTBETCTBUM C PYKOBOAAIIMM JToKyMeHToM ['Y AIL

IIpoBeneHue TEKyIero KOHTPOJIA YCIIEBAEMOCTH OCYILECTBISETCS TAaKKE C IOMOILBIO
BOIIPOCOB K TECTY, IPUBEACHHBIX B Tabnuie 18.

11.8. Metoauueckue yKkazaHUs Uil OOYyYaroIUXCs MO MPOXOXKAECHUIO MPOMEXKYTOUHOM
aTTEeCTallUU.

IIpomexxyTounass  artectanst  OoOyyaroIIMXCsl  HpeaycMaTpuBaeT  OLIEHUBaHME
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— 1ubdepeHIMpPOBaHHbBIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOJTy4YEHHBIX
00y4armuMcs TpU U3YYEHUH JUCIUIUIMHBL, IPU BHIIOJHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAyYHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C ATTECTAIIMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILO0», KyJA0BIETBOPUTEILHOY, «HEYAOBIECTBOPUTEIILHOM.

CTyeHT MOXeT MOJIy4HTh IOJIOKUTENbHYIO OLEHKY Ha Au(QepeHInpOBaHHOM 3aueTe
TOJIbKO TOCJ€ YCHEIIHOM coauM Bcex MpakTudeckux paboT. B ciywae, ecinw CTyIeHT Mo
YBaKUTEILHOW MPUYMHE HE BBIMOIHII TPEOOBAHUS TEKYLIETO KOHTPOJIS, EMY HPEAOCTaBIIsACTCS
BO3MOXXHOCTh CJIaTh 33JJ0OJDKEHHOCTH 110 POMYIIEHHBIM TEMaM.

dopma NpoBeACHMS IPOMEKYTOYHON aTTECTAlMM — yCTHAsl. Bompockl i npoBeaeHUs
QG GepeHITMPOBAHHOTO 3a4eTa IPeACTaBICHbI B Tabmuie 16.

Cucrema OLIEHOK IPU NPOBEACHUM TEKYLIETO KOHTPOJII U NPOMEKYTOUHOW aTTeCTalluH
OCYILECTBIISIETCA B COOTBETCTBUM C PYKOBOAAIIMM ToKyMeHToM ['Y AIL



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILIAHBI

Jlata BHECeHHS
W3MEHEHHUH U
JIOTIOJTHEHUI.

IToamuce
BHECIIICTO
M3MEHCHUS

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUM

Jata u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ilonmuce
3aB.

kadempoit




