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1. UENU N 3AO0AYN OCBOEHUA OUCUUITIUHBI (MOAYIIA)

1.1. Lenb ocBoeHus gucumnnmHbl (Moayns)

[lenbr0 OCBOEHHMsI IUCUMIUIMHBL «YHUCIEHHBIE METOABD» SBISETCA IMOArOTOBKA CTYIAEHTOB K
BBITIOJTHCHUIO TPO(GECCUOHATIBHBIX 3a7a4 B paMKaxX TPYIOBOM ACSATEIHHOCTH MO TPO(HECCHOHATEHOMY
crannapty 40.011 «IIpoBeneHrne Hay4YHO-UCCIEIOBATENECKUX U OMBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK»
B paMkax o0000mmeHHoi TpyaoBoi (yHkiuu «lIpoBeneHne HaydHO-UCCIEIOBATEIBCKAX M OIBITHO-
KOHCTPYKTOPCKHX pa3padOTOK MO OTACIbHBIM pa3zeliaM TeMbD» U (OPMHUPOBAHUE Y CTYACHTOB TBEPABIX
TEOPETUUECKUX 3HAHUI YHUCIEHHBIX METOJOB U MPAKTUYECKUX HABHIKOB B pabOTe C MHTETPUPOBAHHBIMHU
MaKeTaMu IPUKIAJHBIX IIPOrPaMM aBTOMATU3ALMU WHKEHEPHO-TEXHUUYECKUX PACUYETOB, ITPUMEHSIEMBIX
JUISL pEUIEHUS] HHKEHEPHO-TEXHUYECKUX 3a]1ay.

1.2. 3apaym oCBOEHUA AUCLUNIUHBLI (MOAYNA)

- IPUOOPETEHNE HABBIKOB IOCTPOEHUS MaTEMaTHUYECKUX MOJENIEH MPAaKTUYECKUX 33]1a4 U HaBBIKOB
BbIOOpA a/IeKBaTHOI'O MaTeMaTHUYECKOTO amnmapara ux UCCIe0BaHMs;

- BBIpa0OTKAa YMEHHS COCTABIISITh BBIYUCIUTENBHBIC CXEMbI PEIICHUS MPAKTHYECKHX 3agad Ha
OCHOBE IIpoliecca MOJAEIMPOBAHUSA, HCHOJIb3Ysl HPU 3TOM BbIOPAHHBIE MAaTEMaTHUYECKHE METOMbI
HCCIIEIOBAHUS U BBIYMCIIUTEIIBLHBIE CPELICTBA;

- pa3sBUTHE YMEHHs aHAIW3a M IPAKTUYECKONM HMHTEPIPETALUU IIOJYYEHHBIX MATEMaTUYECKUX
pe3yabTaTOB UCCIIEI0BAHNS PEaJIbHOM 3a1a4H;

- pa3BUTHE JIOTUYECKOTO M aJIFOPUTMHUYECKOTO MBIIIJICHHUS CTYJIEHTOB-0aKaaaBpoB, HEOOXOIMMBIX
IPU COCTABICHUM U OIICHKE MaTeMaTH4YeCKOW MOJENU IpeIMETHOH oO0lacTH M BBIOOpE MeTona ee
HCCIIEI0OBaHUS;

- npuoOpeTeHne NPaKTUYECKUX HABBIKOB MCIIOJIb30BAaHHUS MAaTEMaTHUYECKUX METOAOB MPH PELICHUU
MPUKIIAJHBIX 33124, aHAJIN3€ U MOJAEIMPOBAHNUHN PEAJIbHBIX MPOLECCOB (PU3UKH, TEXHUKH, SIKOJIOTHH, U JIp.

2. MECTO AUCLUMUNNUHBbI (MOAYNSA) B CTPYKTYPE OEPA3OBATEJIbHON
NMPOrPAMMBbBI

Hucuunnuna «YuclieHHble METOAbD» OTHOCUTCS K 4acTH, (GOpMUPYEMOMl y4yaCTHHUKaMU
oOpaszoBatenbHbix oTHOIIeHUH OIT BO.

JucrunmHa 6a3upyercs Ha CIASAYIOMMX AUCIUIUIMHAX: «MareMarnueckuii ananms», «Teopus
BEPOSITHOCTEM M MaTeMmaThueckas craTuctukay, «lIporpammupoBanne st OBM», «OcHOBBI
mozemupoBanus B MATLAB» nporpammel 6akanaBpuara.

PesynbpTarel 00y4ueHUs, MONYYCHHBIE MPU OCBOCHHUH AWCIMILTUHBI, HEOOXOAMMBI MPU H3yUYECHUU
CHEAYIOINX AUCHUIUIMH «CrenuanbHble YHMCICHHBIE METOAbD», «TE€XHOJIOrHs IpPOrpaMMHUPOBAHUAY,
«Croxactrueckue audhepeHInanbHbIe CUCTEMBI», a TaKKe IMPOU3BOJICTBEHHOW M MPEAIUTIOMHON
MPAKTHK.

PabGouast mnporpamma AUCHUIUIMHBI «YHUCIEHHBIE METOABD» I WHBAIMJIOB U JIUIl C
OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbsI pa3pabaThIBaeTCsl HHAUBUAYAIBHO C YYETOM OCOOCHHOCTEH
MCUXO(U3NUECKOTO PA3BUTHUS, HWHAMBUAYATBHBIX BO3MOXXHOCTEH M COCTOSIHHS 3I0pPOBbS TaKUX
00yJaromuxcs.

3. KOMNETEHUMN OBYYAIOLWLEIOCA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA AUCUUNIIUHBI (MOAYNA)

[Ipoulecc wu3ydeHuss AUCUMILIUHBI «YUCIIEHHBIE METONABD HAmpaBlieH Ha (QOpMHUpPOBaHUE
anemeHToB TpodeccuonanbHor kommeTeHIuu [IKC-2 B cootBerctBum ¢ OIl BO mo HampaBieHuto
noarotoBku 01.03.04 «IlpuknanHas MaremMaTHKay.



Ta6auna 3.1 — @opmMupoBaHKE KOMIIETCHIIUNA TUCITUTIIINHAMM

Kox komnereHIiy / HAUMECHOBAHHE CeMecTps! (hOPMHUPOBAHUS TUCIUILTHHEL
JUCIIHATUTAH, POPMHUPYIOIIHX Komnereniwu 6epyrest u3 YII mo HanmpaBIeHHIO OTOTOBKY OakajgaBpa

o]

KOMITETEHIIUIO COBMECTHO 1 | 2 | 3 | 4 | 5 | 6 | 7 |

IKC-2

YucneHHbIE METOBI v

YpaBHeHHs1 MaTeMaTHYeCKON GU3UKH v

Teopus ynpasneHus v

A

CHeHI/IaHLHLIC YHUCJICHHBIC METOObI

UncneHHble METOBI aJIreOpEhl v

MMutanyoHHOe MOJETPOBAaHNE v

AN

[IpenaumniomMHas nmpakTuKa

Brimonnenue u 3anura BKP v

Hepequb IUIaHUPYCEMBIX PE3YyJIbTATOB o6yquH;1 10 OUCHUIIJIMHE «YucneHHrle METOABI»,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yibTaTaMu ocBoeHust OIl, mpeacrasnex B Tabd. 3.2.

Tabmumna 3.2 — IlepedeHp MIaHUPYEMBIX PE3yJIbTATOB OOYYEHHS MO JUCIUILUIMHE, COOTHECEHHBIX C
IJIAaHUPYEMbIMU pe3yibTaTamu ocBoeHust Ol

Kon
1 HaUMEHOBaHHE
KOMITIETEHIINHA

KO,H 1 HAMMCHOBAHUEC
HHAWKATOpa
JOCTHIKCHUA
KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaThl 00yUeHHUS 110 JUCIUIIITHHE

IIKC-2

CriocobeH mpoBOANUTH
AHAJUTHYECKHE U
MMHTAI[HOHHEIE
HCCIeIOBaHUS

UIIKC-2.1. Uzygaer
COBPEMEHHBIC METOMBI
UCCIICIOBAHUS
Pa3IMYHBIX CUCTEM H
IPOLIECCOB.

3HaTh:

- OCHOBHBIC ITOHSITHSI
O TIOTPEITHOCTH H
MPUOJTHKEHHBIX
BBIYHCIIEHHSIX;

- IpUOIKEHHOE
pelieHne TMHEeWHBIX U
TPaHCLEHICHTHBIX
YpaBHEHHH, CHCTEM
HEJMHEWHBIX
YpaBHEHWIA; pelIcHre
CUCTEM
anreOpandecKux
YPaBHEHUI;

- HHTEPIIOJINPOBAHNE
byHKIIN];

- YUCIIEHHOE
muddepenurposanue;
BBIYHCIICHHE
MHTETPaJIoB;

- YHCJIEHHBIE METOJIBI
pemeHns
OOBIKHOBEHHBIX

g pepeHITnaTbHBIX
YpPaBHEHU.

YMmersn:

— TIPOBOJUTH
pa3paboTKy u aHATN3
MOTPEIIHOCTH
YHCIIEHHOTO
pe3yJibrara;

— COCTaBJIATh
QITOPUTMBI C YIETOM
crenudukn
MaIIUHHBIX
BEIYHCIICHHUH U
MIPOTPaMMHPOBATH
Ha SI3BIKE CHCTEMBI
WH)XCHEPHBIX
HAy4YHBIX PacYeTOB
Matlab u B Visual
C++.

Baagern:

— HaBBIKAMU
CO3/IaHHs
MIPOrPaMMHOTO
obecrieueHws,
00€eCIIeYnBaroIIEro
MPOBEICHUS
npoiecca
MO/ICTTUPOBAHUS;

— HaBBIKAMHU
pelIeHus
(bopManr30BaHHBIX
(uznko-
MaTeMaTH4eCKHX
3amad.




4. CTPYKTYPA U COOEPXAHUE OANCLUNNUHBI (MOAOYNA)

4.1 PacnpepeneHve TpPyAOEMKOCTU AUCLUMMIAMHbI NO Buaam paGoTt no

cemMecTpam

OO6m1ast Tpy1I0EMKOCTh JUCIMILUIMHBI COCTaBIsAeT 5 3a4. en. uiau 180 "acoB, pacnpeneneHne 4acoB

o BUAaM paboT Mo cemecTpam mpeacTaBieHo B Tabmuie 4.1.

Tabmuma 4.1 — Pacmpenenenne TPyIOEMKOCTH ITUCHUIUIMHBI MO BHJIaM padOT IO CeMecTpaMm s

CTYJEHTOB OYHOI (OopMBI 0OYUCHHUS

Tpy10eMKOCTh B 4ac

Bun yueOHOM paboThI Bcero B 1.4. mo cemectpam
qac. 5 ceMecTp
C HCITOJIb30BAHUEM 3JIEMEHTOB AJICKTPOHHOTO
®dopmar u3ydeHHs JUCIUTLTAHBI
00yueHus
Oo6masi TpyA0eMKOCTb JHCIUIUINHBI 10 YIeOHOMY IIaHy 180 180
1. KourakTHas pabora: 75 75
1.1. AyauTopHasi padoTa, B TOM YHUCJIE: 68 68
3aHATHS JeKIMOHHOTO THa (JI) 28 28
3aHATHA ceMuHapckoro Tuma (13 — ceMuHapBhI, TpaKTHYECKUE
3aHATUSL U Op.)
naboparopusie padotsl (JIP) 40 40
1.2. BHeayauTopHasi, B TOM YHCJIe 7 7
KypcoBas pabora (poekt) (KP/KII) (koHCYyIbTaIus, 3a11Ta) 1 1
TEKYITUI KOHTPOJIb, KOHCYJIBTAIIMH 0 JUCIMILTHHE 4 4
KOHTaKTHas paboTa Ha npomMexxyTounoM koHTpoe (KPA) 2 2
2. Camocrosrteannas padora (CPC) 105 105
pedepat/acce (MOArOTOBKA)
pacuérHo-rpaduueckas padora (PI'P) (moaroroska) 18 18
KOHTpPOJIbHAs paboTa
KypcoBas pabora/npoekt (KP/KII) (moaroroska)
CaMOCTOSITEIIFHOE U3yUCHHE Pa3JIeIIOB, CAMOIIOATOTOBKa (TIpopaboTKa
1 TIOBTOPEHHUE JIEKIIMOHHOTO MaTepraja U MaTepruana yaeOHUKOB U 51 51
y4eOHBIX TOCOOHIi, MOATOTOBKA K JTA0OPATOPHBIM H MPAKTHIECKUM
3aHSTHSIM, KOJUIOKBUYM H T.J.)
IToaroroBka K sk3aMeHy (KOHTPOJIb)* 36 36

IToaroToBKa K 3a4eTy / 3a4€Ty C OIEHKOM (KOHTPOJIb)




4.2 CogepxaH1e QUCLUNIIUHBI, CTPYKTYPUPOBaHHOE NO pasgenam, Temam

Ta6muna 4.2 — ConepkaHue AUCIUIUTMHBI, CTPYKTYPUPOBAHHOE TI0 TE€MaM, JIJIsi CTYACHTOB OYHOUM (hOpMBI

o0y4eHUs
Buael yue0Hol padoThl
(uac)
Ilnanupyemsie
(KOHTpOJIMpYeMbIe) Konraxrnas = x
padorta s o
pe3y.]'ll‘>TaTLl - =
OCB()OeﬁPIIE';[(;H“YK’ HaumenoBanue pa3esioB, TeM "E E g %} Bug CPC
HHAMKATOPBI £ g Zl 9 E| ¢ o
JOCTHIKEHHS £ 158 E E ; 5
KOMITeTeHIHi = g g g g & l§‘
= =
1 2 3 4 5 6 7
S cemecTp
[TIKC-2 Paznen 1. TEOPHUS OT'PEILIHOCTEM
HIIKC-2.1 Tema 1.1 Tumsl morpemHocTeit. [TorpemHocT IToaroroBka k
3JIEMEHTAPHBIX (PYHKIIUI 2 25 JIEKLIUAM
’ [6.1.1], [6.1.2],
[6.1.3]
JlabopatopHas pabota Nel. Teopust morpeniHocTei IToaroroBka k
112a00paTOPHBIM
2 2,5 | 3aHATHIM
[6.2.1],]6.2.2],
[6.2.3],[6.3.1]
Hroro no 1 pazgeny 2 2 5
Pasnen 2. YUCJTEHHBIE METO/IbI PELIEHUSI HEJTMHEMHBIX (AJITEBPAMYECKHUX
WJIA TPAHCHEHJIEHTHBIX) YPABHEHUI
Tema 2.1 Otnenenue KOpHEH. IToaroroBka k
Tema 2.2 MeTobpl YTOYHEHUS KOPHEW: METO/1 TOJIOBUHHOTO JICKITUSIM
JIeJICHUSL. [6.1.1], [6.1.2],
Tema 2.3 Metons! yrouneHus: kopHeil: Metoa HeroToHa. 4 4 [6.1.3]
Tema 2.4 Meronbl yTOUHEHUS! KOPHEH: METOJ] POCTON
HTEPAIIH.
JlabopatopHas pab6ota Ne2. UnciaeHHBIE METOIBI PEILICHHS IHoaroroBka k
HeNWHEHHBIX (anre0pandecKuX WK TPAaHCIIEHACHTHBIX) m1a060paTOPHBIM
ypaBHEHHUH 6 2 3aHIATHIM
[6.2.1],[6.2.2],
[6.2.3],[6.3.1]
HToro no 2 pazaeny 4 6 6
Pasznen 3. YACJEHHBIE METO/1bl PEINEHUS CUCTEM JIMHEVMHBIX YPABHEHUM
Tema 3.1 IIpsimbie MmeTonbl perenus CJIAY IToaroroBka k
Tema 3.2 Utepanuonnsie MeTonbl pernenus CJIAY JIEKIUSAM
3 4 16.1.11,[6.1.2],
[6.1.3]
JlabopatopHas pab6ota Ne3. YuciieHHbIE METO/IBI PEIIICHUS IMonroroBka k
CUCTEM JIMHCHHBIX alreOpandecKuX ypaBHCHUN m1a00paTOPHBIM
4 4 3aHATUAM
[6.2.2], [6.2.4],
[6.2.3]
Hroro no 3 pazaeny 3 4 8
Pasnen 4. UACJIEHHBIE METO/IbI PEILIEHUSI CACTEM HEJIMHENHBIX YPABHEHUI
Tema 4.1 Meron HeloToHa 1 MeTO IPOCTOM UTEpALIUU ITonrorosxka x
) | JIEKITUSAM
[6.1.1],[6.1.2],
[6.1.3]
JlabopatopHas pabota Ned. UucneHHbIE METOIBI PEIICHUS [oxroroBka k
CHCTEM HEJTMHEWHBIX YPaBHEHUM 1a00paTOPHBIM
4 1 3aHATUAM
[6.2.2], [6.2.4],
[6.2.3]
HTroro no 3 paznexy 2 | 4 2



https://sdo.api.nntu.ru/mod/lesson/view.php?id=3765
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3765
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3767
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3768
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3768
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3769
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3770
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3770
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3776
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3777
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3779

1 2 |3 [4 |5 | 6 | 7
Paznen 5. AIIIIPOKCUMAIUAA
Tema 5.1 ITocTpoeHne annpokcUMUpYIOIIEH 3aBUCUMOCTHU IToaroroeka K
Tema 5.2 Bupas! annpokcuMupyomeil 3aBUCUMOCTH 3 7 JIEKLIMAM
Tema 5.3 KBanparuunas annpokcumanys Egig, [6.1.2],
JIaGoparopHas paborta Ne5. Annpoxcumanus [Toarorosxka K
11200paTOPHBIM
4 3 3aHITHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
HToro mo 5 pazaeay 3 4 10
Pa3znen 6. UHTEPIIOJISILIUSA
Tema 6.1 Bunsr nHTEpIOIAINT IToaroroBka k
Tema 6.2 JlokanbHOE HHTEPIOINPOBAHNE 4 3 JICKLINAM
Tema 6.3 I'mobanbHOE HHTEPIOIUPOBAHKE [6.1.1],[6.1.2],
Tema 6.4 AnprepHaTHBa IM06ATHHON HHTEPIOISIIUN 6.1.3]
Jlaboparopuas padota Ne6. HHTEpIONAINs IHoaroroBka k
112a00paTOPHBIM
4 3 3aHATHIM
[6.2.1], [6.2.2],
[6.2.3],[6.3.1]
HToro no 6 pazaery 4 4 6
Paznen 7. YUCJIEHHBIE METO/Ibl PELIEHUA 3AJAYH KOLIU VIS OBBIKHOBEHHBIX
JANODPEPEHIIUAJIBHBIX YPABHEHUU
Tema 7.1 OgHomIaroBeie METOIBI PELICHUS] OOBIKHOBEHHBIX IToxroroska K
T pepeHInATbHBIX YPABHCHUH JIEKIIUAM
Tema 7.2 Meton Diinepa [6.1.1], [6.1.2],
Tema 7.3 MoaudunupoBanHbIi (ycOBEPIICHCTBOBAHHBIHN) s 4 [6.1.3]
Meroa Ditnepa
Tema 7.4 Meron Pynre-KyTTbl TpeTbero nopsiika TO4HOCTH
Tewma 7.5 Meron Pynre-KyTTsl ueTBepTOro nopsuka
TOYHOCTH
JlabopatopHas pab6ota Ne7. YucneHHbIE METOIBI pEIICHUS IToaroroka K
3amaun Komu it 00BIKHOBEHHBIX AU (epeHIHaTbHBIX 6 2 11abOpaTOPHEIM
ypaBHEHHUIt 3aHATHAM
[6.3.3], [6.3.4]
Hroro no 7 pazneny 5 6 6
Paznen 8. YUCJIEHHOE TUO®OPEPEHIIMPOBAHUE ®YHKIINU
Tema 8.1 Yuncnennoe nuddepenupoBanne GpyHKuumii IToxroroBka K
Tema 8.2 KoneuHsle pazHOCTH JIEKIUAM
2 L] 16.1.1], [6.1.2],
[6.1.3]
JlabopatopHas pabota Ne§. UncnenHoe IMoaroroBka k
muddepeHnupoBanue QyHKIAN 11a60paTOPHEIM
4 1 3aHIATHAM
[6.2.1], [6.2.2],
[6.2.3],[6.3.1]
Htoro no 8 paznery 2 4 2
Paznen 9. YUCJIEHHOE UHTETPUPOBAHUE (ITPUBJINXEHHOE BBIYNCJIEHUE
3HAYEHMUSA OINIPEJAEJEHHOI'O UHTEI'PAJIA)
Tema 9.1 Meton npsIMOYTOJIbHUKOB. IloaroroBka k
Tema 9.2 Meton Tpaneruii. 3 3 JIEKIUAM
Tema 9.3 Meton nmapabosn (Metox CumricoHa) Egig, [6.1.2],
JlaboparopHas padota Ne9. UncineHHOE MHTETPUPOBAHKE IMoxroroska K
112a00paTOPHBIM
6 3 3aHIATHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
HToro no 9 paszaeay 3 6 6
PACYHETHO-TPA®UYECKAS PABOTA IToaroroBka k
18 | BRIOMHEHHIO
PI'P [6.3.5]
HToro 3a 5 cemecTp 28 | 40 69
Hroro mo nucuuminHe 28 | 40 69



https://sdo.api.nntu.ru/mod/lesson/view.php?id=4073
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4074
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4075
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4077
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4078
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4453
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4454
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7976
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7976
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7977
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7978
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7978
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7979
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7980
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7980

I/ICHOJ'IB3yeMLIe AKTUBHBIC U UHTCPAKTUBHBIC TCXHOJIOTHUHU IIPUBCIACHLI B Ta6n1/1ue 4.3,

Ta6n1/1ua 4.3 - I/ICHOJ'IB3yeMLIC AKTUBHBIC 1 HHTCPAKTHUBHBLIC O6]32130B8.TCJ'IBHLIC TCXHOJIOTHH

Bun 3anstuit HanmeHnoBaHMe UCTIONB3YEMbBIX aKTUBHBIX M HHTEPAKTHUBHBIX
00pa3oBaTeNbHbBIX TEXHOJIOTHIA
Jlexuun TexHonmorus pa3BUTUSL KPUTUYECKOTO MBIIUICHHS
JMCKyCCHUOHHBIE TEXHOJIOTUU
JlabopatopHblie pabOTHI TexHonmorus pa3BUTUSL KPUTUYECKOTO MBIIIUICHHS

I[I/ICKyCCI/IOHHbIe TEXHOJIOTUU

TecToBbIe TEXHOJIOTHH

TexHom0rHM PabOTHI B MAJIBIX TPyIIax

TexHomoTHs KOJIJIEKTUBHOM pabOThI
MHopMalmOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHU

5. TEKYLLMA KOHTPONb YCNEBAEMOCTU U MPOMEXYTO4YHASA
ATTECTALUUA NO UTOTAM OCBOEHUA ANCLUUNNNHBI (MOOYNA)

5.1. OnncaHune nokasarenen u KputepueB KOHTpPOJIA yCneBaeMoOCTH,
onucaHue wkKan oueHnBaHusA

Kpurepun oneHuBaHus pe3yjabTaTOB OOY4YEHHS M TMPOLEAYPHl OLIEHWBAHHS KOMIIETEHIINH,
(hopMHUpYyEeMBIX B paMKaX JTaHHOW AUCITUTUTMHBI, TPUBOISTCS B Ta0II. 5.6.

OneHouHble MpoLENyphl B paMKaX TEKYIIEro KOHTPOJS IPOBOAATCS IMPENoJaBaTeIeM
TUCHUIUTMHBL. Ha JeKnusx OLeHUBaeTcs aKTHMBHOCTh YYacTUs B JUCKYCCHOHHBIX OOCYXICHHUSX.
JlaGopaTopHble 3aHATUS TPOBOAATCA B (OopMe BBINOJHEHHS WHAMBUAYAJIbHBIX 3agaHuid. Ilpum
BBINIOJTHEHUM HMHJWBHUYalbHOTO JIa0OpAaTOPHOTO 3aJaHMs TMPENoJaBaTeieM OLIEHUBAETCS KauecTBO
BBITIOJIHEHHOTO 33/1aHUS, CPOK €ro BBINIOJHEHHUS, KaueCTBO M CPOK O(OpMIICHHMS OT4eTa, OTBETHl Ha
BOIPOCHI ITPENO1aBaATENIS.

CamocrosTrenbHass paboTa BKJIIOYAET BBINOJHEHHE CAMOCTOSATENBHBIX 3alaHuil B ¢opme
nHauBHAYanbHBIX 3ananuid (PT'P u ap.).

TectupoBanue nposoaurcs ¢ ucnosnb3opanueM CJIO MOODLE. KoHTposnbHOE TeCTUPOBAaHUE 110
pazaenaM JUCHMILTMHBI TPOBOAUTCS B paMKaxX CaMOCTOSATEIbHON paOOTHI.

KonTponbuslil TecT conepkut 20 TecToBbIX BOIpocoB (oneHuBaHue 30% nokazarenel, Bpems
Ha IpoBeicHUe TecTupoBanus 20 MUHYT).

Onucanue nokasareneii 1 KpUTEPUEB KOHTPOJI YCIIEBAEMOCTH, ONHUCAHUE IIKaJI OLICHUBAHUS Ha
JTane TEeKyIel aTTecTalliy MpeICTaBIeHbI B Ta0I. 5.1.

YacTbro IpOMEXKYTOUHOU arrecTauuy sBisercsa PI'P, kpurepuu oneHkr KOTOPOM IIPEICTABIICHE] B
tabn. 5.2. PI'P gomxHa ObITh 3auTeHa Mepes] SK3aMEHOM.

[TpomesxyTouHas aTTecTanus NPOBOAUTCSA B GOpPME IK3aMEeHa.

Onucanue nokasarenaeil 1 KpUTEpUEB KOHTPOJIS YCIEBAEMOCTH, ONMKUCAHUE IIKaJl OLICHUBaHUS Ha
JTare NpoOMEeXyTOYHOU aTTeCTalllu MpeACTaBiIeHsl B Taba. 5.2., 5.3



Ta6auna 5.1 — Onucanue mokasaTesei 1 KpUTepHeB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHUE IITKAJT OICHUBAHMSI Ha dTaIe TeKYyIIeH aTTeCTalllu

Kon u Kon u KpuTepuu u 1mkaja olleHUBaHUS
HaUMEHOBaHHE dopma
HalMEHOBAHUE INoxa3aTenu KOHTPOJIS YCIEBAEMOCTU
WHIUKATOpa 0 6amtoB 1 6ayioB KOHTPOJISt
KOMITETEHIINN
KOMITETCHIINN

TIKC-2 UIIKC-2.1. U3yuaer 3Hatb: Teopernuecknit marepuan He | TeopeTuueckuil MaTepua KouTpons
Cnocoben COBPEMCHHBIC METOBI - OCHOBHBIE TTOHATHSI O OTPEITHOCTH U MPHOJIVDKEHHBIX | M3y4YCH WM U3yUYeH N3yYeH. ydJacTus B
MPOBOIUTH WCCIIEJOBAaHNS Pa3INYHBIX | BBIUMCICHUSIX; JaCTHYIHO. JICKyCCUSIX Ha
AHAJMTHYECKHE U CHCTEM H IIPOIIECCOB. . JEKINAX

- MPUOIIKEHHOE PEIICHNE TMHEHHBIX U
MMHTAlNOHHbIC . .

TPaHCUEHICHTHBIX YPABHEHUH, CHCTEM HEITMHEHHBIX
HCCIICIOBaHUSA N

YpaBHEHWUIA; pElIeHHE CUCTEM aIreOpandecKux

YPaBHEHMUI;

- HHTEPIIOIMPOBaHHE QYHKIINH;

- ycieHHoe quddepeHInpoBaHue; BEIYUCICHHE

UHTETPaoB; YACIEHHBIE METO/IbI PELICHUS

OOBIKHOBEHHBIX (D PepeHIINaIbHBIX YPaBHEHUH.

Ymersn: JlabopaTopHsIe 3a/1aHus HE JlabopaTopHsle 3a1aHus Kontpons

— TIPOBOJWTH pa3pabOTKy W aHAIN3 TTOTPEIIHOCTH BBITTOJTHEHB! MJIH BBITIOJIHEHBI | BBIMOJHEHBI ITOJTHOCTHIO. BBITTOJTHEHHS

YHCIEHHOTO PE3yJIbTaTa; YaCTHYHO. 71ab0paTOPHBIX

3aJJaHuN

— COCTaBJIAITH AJITOPUTMBI C YYETOM CIICLU(PHUKA
MAalIMHHBIX BBIYUCICHHUI U IPOrpaMMHUPOBATh Ha S3BIKE
CHCTEMBI MH)KEHEPHBIX U HAYYHBIX pacueToB Matlab u
B Visual C++.

(cm. Tabi. 4.2)

Baagerb:

— HaBBIKAMH CO3JIaHHsI IPOrPAMMHOTO 00eCIICUeHMs,
00eCIICUNBAIOIIETO POBEICHUS TIpoIIecca
MOJICTTUPOBAHUS;

— HaBbIKaMU PCHICHUSA q)OpMaIII/I?)OBaHHLIX (1)I/ISI/IKO-
MAaTEMaTUYCCKUX 3aJ1a4.

JlaGopatopHble 3a1aHus
BBIIIOJIHCHBI HCKAYECTBCHHO
W/WIIK HE B CPOK.

JlabopaTopHbIe 3aganus

BBIITOJTHCHBI KAUCCTBCHHO U B

CpOK.

KonTtpons
BBIIIOJIHCHUA
1ab0paTOPHBIX
3aJaHui

(cMm. Tadm. 4.2)




Ta6n1/1ua 5.2 — Onrcanue noka3aTeie u KPUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIIMCAHUC KAl OIICHUBAHHWA HA 3TaIlC HpOMe)KYTO‘-IHOI\/’I aTTeCTalinun

Kox u Kox n Kpurepuu u mkana olieHUBaHUS
HaUMEHOBAaHUE
HaUMEHOBAHHE IToxazaTenu KOHTPOJIS yCIIEBAEMOCTU ®opma KOHTPOIISL
UHAMKaTOpa 0 6anoB 1 6ann 2 bayuta
KOMIIETCHIIUU
KOMIIETEHIIUU
TIKC-2 HNIIKC-2.1. Uzygaer 3HaTh: Ouens craboe Craboe moHNMaHHe I'my0Ookne 3HaHUSA KonTpons
Cnocoben COBPEMEHHBIE METOABI | - OCHOBHBIE IIOHATHUS O IOTPEUIHOCTH U HOHMMAHHE TEOPETHIECKOTO TEOPETHIECKOTO BbINOSIHEHUS PT'P
MIPOBOJIUTH HACCIICIOBAaHUA MIPUONKCHHBIX BRIYHCICHUSX; TCOPETHIECKOTro gaTepHana gaTepI/Iana OTBeTH Ha
aHATUTHYECKHE U | PA3IMUHBIX CHCTEM U . Marepuarna O/ICPIKAHMC HACTHIHO O/lCpKaHHe TEOopeTHYECKHE
- IpUOIMKEHHOE PELICHUE INHEHHBIX U ConepxaHue B LIEJIOM HE | HE COOTBETCTBYET COOTBETCTBYET 3aJ[aHUIO
MMUTALMOHHBIE IIPOLIECCOB. . BOIIPOCHI
TPAHCUCHACHTHBIX ypaBHeHI/H/I, CUCTEM COOTBETCTBYET 3alaHUIO 3aaHHuI0 PaSBepHyTLIe OTBETHI HA
HCCIIEOBaHUsA

HEJIMHEWHBIX YPaBHEHUM; PEILICHUE
CHCTEM aJIre0pandeckux ypaBHEHUH;

- MHTEpIIOJIUpOBaHue QyHKUMII;

- YUCIICHHOC TU(PepEHIIMPOBAHUC;
BBIUMCIICHUE WHTETPAJIOB; YACICHHBIC
METOJIbI PEIICHUS OOBIKHOBEHHBIX
JquddepeHInaNnbHbIX YPABHECHHUI.

OTBETHI Ha BOIPOCHI
OTCYTCTBYIOT

OTBETHI Ha BOPOCHI
HETIOJIHbIe

BOIPOCEHI

YMmern:
— MPOBOJUTH Pa3paboTKy U aHAIN3
MOrPEIIHOCTH YUCICHHOIO PEe3yJIbTara,;

— COCTaBJIATH AJITOPUTMBI C YIETOM

AmHanus 3aiaHus He
BBITIOJIHEH

3ajaHue He BBIIOJIHEHO
[Tonmy4eHHble pe3ynbTaThl
HE COOTBETCTBYIOT

Ananu3 3aJaHus
BBIITOJIHEH

3a7aHue BBITOJTHEHO
YaCTUYHO

He Bce pesynbraTsl

Amnanu3 3aJaHus
BBIITOJIHEH

3a7aHue BBITOJTHEHO
MIOJIHOCTBIO
Pe3ynbpTaTe! nomyueHb!

cren(pUKA MaIIHHHBIX BEIYUCICHUNA U TpeOOBaHMSM 33/1aHHSL. MMOJHOCTBIO OdopmieHne MOTHOCTHIO
[IPOTPaMMHPOBATh Ha A3BIKE CUCTEMBI Odopmnenne He COOTBETCTBYIOT COOTBETCTBYET
WHKEHEPHBIX Y HAy4YHBIX pacueToB Matlab | COOTBCTCTBYCT TpeOOBAHHSM 3a/[AHHS TpebOBaHMAM
u B Visual C++. TpeGOBaHMAM Odopmirenme He

IIOJIHOCTBIO

COOTBETCTBYET

TpeOOBaHUSIM

Kouncynpranuu no PI'P
Kountpons
BeIToTHEHNs PI'P

Baagern:

— HaBBbIKAMH CO3OaHUA HpOFpaMMHOFO
obecneueHus1, 00eCIeunBaroIIEro
MPOBEICHUS MPOIIECCa MOIETUPOBAHNS;

— HaBBIKAMH PEUICHUS
(hopMaTU30BaHHBIX (H3UKO-
MaTeMaTHYCCKUX 3a7ad.

He Biageet MmeTogamu
peleHus 3a1a4
OTtcyTcTBYET
CIIOCOOHOCTH
aHAM3UPOBATh PCIICHUE
3a1a4u

Brnageet ocHOBHBIMU
METO/IaMH PEIICHUS
3ama4

YMeeT aHanu3upoOBaTh
pelieHue 3a1a4u

Bnaneer metogamMmu u
crnoco0aMu pereHus
3ama4

YmMmeer aHaNU3UPOBATH
peleHue 3a1a9u

Koncynprarun mo
KOHTPOJIBbHOI paboTe
Kontpons
BbINONHEHUS PI'P

11




Ta6m/1ua 5.3 — Onuncanue noka3aTeie u KPUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIIMCAHUC KAl OIICHUBAHHWA HA 3TaIlC HpOMe)KYTO‘-IHOI\/’I aTTeCTalinun

(ax3ameH)
Kon u Kon u Kpurepun u mikana olieHUBaHUsI
HaMMEHOBaHUE
HanMEHOBaHHE [TokazaTenu KOHTPOJIS yCIIEBAEMOCTH ®dopma KOHTpOJIS
HMHAHMKATOpa 0 6amoB 1 6ann 2 baruta
KOMITETCHINH
KOMIICTCHIIMU
ngC'26 HIIKC-2.1. Usy4aer 3uare: Otser Ha BoNpoC [Tpexacrasinex He IIpencraBnen Otser
ocoOeH COBPEMCHHBIC METOMBI " = >
HPOBOTITE I/ICCgeHOBaHI/Iﬂ S - OCHOBHBIC TIOHSTHSI O IOPEIIHOCTH 1 oTCyTCTBYeT HIOJIHBIH OTBET Ha Pa3BepHYTHIH Ha TeOPETHYECKHH
agannmqecxue I npousccms NPHOMIIKCHHBIX BEIMICICHUSX; BOIIPOC OTBET Ha BOMPOC BOMpOC GuyeTa
UMUTAIHOHHbIC - IPUOIIIDKEHHOE PEeIleHUe JINHEHHBIX 1
UCCIIeIOBaHUS TPAHCLCHACHTHBIX yPaBHEHUH, CHCTEM

HEJIMHEWHBIX YPaBHEHUN; PEILIEHUE CUCTEM
aredpandecKkux ypaBHEHUH;

- HHTEpIOJAUpOBaHue QyHKUMI;

- yucineHHoe audhepeHInpoBaHue;
BBIYHCIIEHUE HHTETPAJTIOB; YHCIEHHBIE METO/IBI
pereHus: 0OBIKHOBEHHBIX TU(QepeHIHanbHbIX
YpaBHEHHIH.

OTBeT Ha BOIpoC
OTCYTCTBYET

IIpencraBnen He
IIOJIHBIN OTBET Ha
BOIPOC

[IpencraBnen
Ppa3BepHYTHII
OTBET Ha BOIPOC

OTBETHI
Ha JIOIIOJHUTEIbHEIE
BOTIPOCEI

YMmers:
— TPOBOJUTH Pa3pabOTKy U aHAIN3
MOTPEITHOCTH YUCICHHOTO PE3yJIbTaTa;

— COCTaBIIATH AITOPUTMBI C YIETOM
crenu($UKY MAIIMHHBIX BEIYUCICHUH U
MIPOrpaMMHPOBATh Ha SI3bIKE CUCTEMBI
WH)KEHEPHBIX U Hay4YHBIX pacyeToB Matlab u B
Visual C++.

Baagern:

— HaBBIKaMH CO3JIaHUS IPOTPAMMHOTO
obecrieueHns, 00ECIIEYNBAIOIIETO IPOBEICHIS
Tporecca MOJICTUPOBAHNS,

— HaBBIKAMH pEIICHUS (POPMATN30BAHHBIX
(HU3UKO-MaTEMaTHIECKHUX 3a1ad.

3amaHne He penieHo

3amaHue pemeHo ¢
oIInOKaMu

3amanue pemeHo
BEPHO

Pemenue 3amau
ouniera

12




Ta6mumua 5.4 — CooTBeTCTBHE HAOpPaHHBIX OAJIJIOB M OLICHKH 33 MPOMEKYTOUHYIO artectanuio (PI'P)

Baibl 32 IPOMEKYTOUYHYIO aTTECTALIUIO
o . Onenka
CyMMapHOE KOJTHYECTBO OAIIOB Bamner 3a penienne 3axa4q
0-1 0-1 «HE 3aYTEHO»
1-2 1-2 «3a4TEHO

**) konuuecmeo 6an08 paccuumvieaemces 8 coomeemcemaeuu ¢ maoauyeu 5.2

Ta6auma 5.5 — CooTBeTCTBHE HAOPAaHHBIX 0AJIJIOB M OICHKHU 32 IPOMEKYTOUHYIO aTTSCTAIHIO

Bannel 3a Texyuryto Bbasiel 32 MPOMEKYTOUHYIO aTTECTAIUIO
ycIieBaeMocTh ™ CyMMapHOE KOJIMYECTBO Bannsl 3a pemenue Orenka
OayutoB** 3amau**
0 0-1 0-1 «HEYJIOBIIETBOPUTEIHHO»
1 1 1 «YJOBJIETBOPUTENILHOY
1 1-2 1-2 «XOPOIIIOY
1 2 2 «OTIUYIHO»

*) Konruvecmaso OANN08 paccuumspleaemcs ¢ coomeemcemeuu ¢ maoauyeu 5. 1.
**) koruvecmeso bannos paccuumoiéaemcs 6 coomseemcmeuu ¢ madoauyeu 5.2.

5.2. OueHO4YHbIe cpeacTBa ANl KOHTPOJIA OCBOEHUS AUCLMNIIUHbI

5.2.1 TunoBble KOHTPONbHbIE 3a4aHUA UITU UHbIEe MaTepuanbl, Heobxoanmbie
ANA OUEHKM 3HaHUW, YMEeHUHW, HaBbIKOB U (UNU) onbiTa AEeATENbHOCTU B XxoAde
TeKylLlero KOHTposns ycrneBaeMocTu

TunoBble 3a1aHuA 1JI5 J1a00PATOPHBIX padoT:

JIaGopatopuas pa6ora Ne 1: TEOPHUS IIOI' PEIITHOCTEIA.

Boruncnuthe nepuos kosiebaHusi MasTHUKA U HAaWTH aOCONIOTHYIO M OTHOCHTEIbHYIO MOTPEUIHOCTH MPHU
7=3,124,1 =120,0 cM, g~981,32 cm/cex?. Pe3yabTaT OKPYIIIUTH 10 PaBUIaM OKPYIJIEHHS TIOrPENTHOCTEMN
1 IpUOIMKEHHBIX Yncen. 3ajady pemunTh B nakere Excel.

JIaGopaTopHas paGora Ne 2: YUNCJIEHHBIE METO/IbI PEILIEHW I HEJIMHEMHbBIX
(AJITEBPAMYECKWX WJIN TPAHCLEHJEHTHBIX) YPABHEHUN
JlaHo HenuHeitHoe ypaBHeHue 2x° +9x” - 4 =0. OTaeIUTh €ro KOPHU Ha OTPe3Ke OT -2 0 2 ¢ IIaroM
0,1. IlpoBecTH yTOUHEHHME KOPHEH ypaBHEHHs METOJOM MOJOBHHHOIO JEJIeHHs ¢ TOYHOCThIO € =107" |
Otnenenue kopHe npoBectu B nakere Excel. 3anauy pemnts B C++.
Jlns penienus 3a1auy HarucaTh GYHKIUU:

®  (yHKUUIO, MPEACTABIAIONIYIO0 COOO0M MPaBYIO YAaCTh YPAaBHEHMUS.

®  (YHKIUIO METO/1a TIOJIOBUHHOTO JICTICHUSI.

B rnaBHO# ¢yHKUMH 0OpaTuThCs K (QYHKIMM METOJa HMOJOBUHHOIO JEJIEHUs, BBIBECTH Ha JKpaH
3HA4YCHUsI KOPHS, YUCIIO UTEPAINiA, 3HAYECHHUS TIOTPEITHOCTEH METOo1a.

JlaGoparopras pabota Ne 3: YACJIEHHBIE METO/IbI PELIEHVS] CHCTEM JINHENMHBIX
AJITEBPAMYECKUX YPABHEHUI

Haveptuth 6510K-CXEMBI U HaIUCATh NPOTpaMMy JJIsl PELLIEHUS] CUCTEMBI IMHEHHBIX YPaBHEHUI METOIOM
3eigens

120,9x, +2,1x, +0,9x, =21,70

11,2x, +21,2x, +1,5x, +2,5x, =27,46

2,1x, +1,5x, +19,8x, +13x, =28,76

§0,9x, +2,5x, +1,3x, +32,lx, =49,72




Jlnist perieHus 3a1a4 HanucaTh QyHKIMU:

® IS BBOJIa MaTPHULIbI U BBIBOJIa MATPHULIbI

® U1 BBOJIa BEKTOPA U BBIBOJIA BEKTOPA

® I TPUBEJIEHUS CUCTEMBl K HOPMAJIbHOMY BHJIYy, JUISl TPOBEPKU YCIOBHUS CXOAMMOCTH, IS
BBIUMCJICHHUS] HOPMBI MAaTPHLIBI, Ui PEIICHNUs CUCTEMbI METOJOM UTEpali 3eiaens, Uil BBIYUCICHUS
MOTPEIIHOCTH METO/1a

B rnaBHO#M ¢yHKIMH 00paTUTbCA K 3TUM (QYHKIMSIM. BpIBeCTH Ha 3KpaH HOPMAJIBHYIO CUCTEMY, HOPMY

MaTpHUIIbl, 3HAYE€HUsI BEKTOPA MPUOIMKEHUN Ha KaX /101 UTepaliu, OTPEIIHOCTh METO/1A.

KoMmuieKT THIOBBIX 3a1aHHIi 7151 paCieTHO-rpadu4ecKoii padoThI

Pasznen 1. TEOPUA IIOT'PEIHIHOCTEN

3ananue 1.

Bapuanm 3a0anus evibupaemcs 6 coomeemcmeuu ¢ nopsaoKo8blM HOMepPOM CMYOeHmAa 6 CRUCKe

2pynnol.
1. Ywucno X = 0,068147, Bce mudpbl KOTOPOro BEpHBI B Y3KOM CMBICJIE, OKPYTJIUTH 10 TPEX 3HAYAIIUX

mudp. Jnsg nomydenHoro yucna X, » X HaiiTi aOCOMIOTHYIO M OTHOCHTENIBHYIO NOTpemHocTu. B

3anucy yucia X yka3zaTh KOJIMYECTBO BEPHBIX HUPP (B Y3KOM U LIUPOKOM CMBICIIE).

c
2. BbluncauTh 3HAYCHUE BEJIUYUHBI Z :ﬁ MpY 33aJaHHBIX 3HA4YeHUAX napamerpos a =1,105,
a+

b =6,453, ¢ =3,54 . 3apauy pemuts B Excel.

3.  Oxpyriuts pesynbtar: 28,016 +0,17.
4. BpraucauTh 00beM IIapa M €ro MOTPENIHOCTH, ecnu ero paauyc R = (15,73 £ 0,02) mm. 3agauy
pemuTh B Excel.

Pasnen 2. YACJIEHHBIE METO/IbI PEIIEHWS HEJIMHEMHBIX (AJITEBPAMYECKUX WJIA
TPAHCHEHJEHTHbBIX) YPABHEHMIA
3amanue 1.

1. OTtnmenuTh KOPHU 3aJaHHOTO YPaBHEHUS, ITOJIB3YSICh TAOJMYHBIM U TPpahUICCKUM METOIAMH.

2. Ilo meTony NOJOBUHHOIO AeileHUs, MeTony HploToHa M MeToAy HpOCTOM HMTEpaluy BBIYHUCIUTH

-3
KOPHH 3aJaHHOr0 ypaBHEHHsS ¢ TOYHOCTHIO 10 ~. BBIYMCINTH MOrPEIIHOCTH METOJOB U MOCTPOHUTH
rpadukn. 3agady pemuth B Excel u Matlab.

HOMCP BapuaHTa YPaBHCHHUC IIOSICHCHMU A
1 2°% =sin x Inpu x<10

Pasnen 3.v‘II/ICHEHHI)IE METO/Ibl PEILIEHMA CUCTEM JIMHEUHBIX AJITEBPAMYECKUX
YPABHEHUU
3aganue 1.

Pemute cuctemy nuHelHbIX ypaBHeHUH Buga AX=B no 3aganneiM Matpule A u Bektopy B. TpeOyercs
pEelIUTh CUCTEMY JBYMS 3aJaHHBIMU MeTogaMmu. 3agauy pemnth B CH++. McxonHble JaHHBIE JOKHBI
CUMTBIBAThCS U3 (pailna.
Jlisa metona I'aycca BbIBECTH Ha 3KpaH MaTpHUIly TPEYrOJbHOTO BHJIA, KOPHHU, BHIYUCIUTH MOIPEIIHOCTD.
JU1s UTEepallMOHHBIX METOJOB BBIBECTH Ha HKPaH IOCIeA0BaTeNbHbIE MPUOIMKEHUS BEKTOpa X, YHUCIO
WTEpanui, NOTrPEMIHOCTb.

Memoow! pewienus:
1. Meton I'aycca ¢ Tounocthio 0,001.
2. repalliOHHBINA METOJI C MPOBEPKOU yCIIOBUS CXOAUMOCTH:
a) JUIsl YeTHBIX BapUAHTOB — METOJ] MPOCTHIX UTepauuii ¢ TouHoctoio 0,001;
0) [UI1 HEYEeTHBIX BapUAHTOB — MeTo 3eiinens ¢ TounocThio 0,001.
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KoaddunmeHTs MaTpHIBEL H BEKTOpa

HOMeEp
MaTpHIa CHCTEMEI npaBas 4acThb
BapHAHTa |
1 0.4000 0.0003 0.0008 0.0014 0.1220
-0.0029 -0.5000 -0.0018 -0.0012 -0.2532
-0.0055 -0.0050 -1.4000 -0.0039 - 0.9876
-0.0082 -0.0076 -0.0070 -2.3000 -2.0812

Tunosbie TECTOBBIE 32 JaHUA
Paznen 1. TEOPUA ITIOT'PEILIHOCTEN

AO0COJIIOTHASI OTPEIIHOCTH NMPHU OKPYIJIEHHUH YHUCJIA TT 10 TPEX 3HaYamux uudp paBHa
Bribepure ouH OTBET:

S 0,005
0,5
0,2
0,0005

Pazzen 2. YUCJIEHHBIE METO/IbI PEILIEHWS HEJIMHEMHBIX (AJITEBPAMYECKUX WJIN
TPAHCUEHJIEHTHBIX) YPABHEHUI

B ueMm 3akin04aercs 3a1a4a OT/AeJIeHHs KOPHeii?

Bribepure o1H OTBET:

2 B YCTaHOBJICHUHU KOJMYECTBA KOPHEH, a TaKkkKe HauboJiee TECHBIX MPOMEXYTKOB, KX bl U3 KOTOPBIX
COJICPKUT TOJIBKO OJVH KOPEHb

2 B YCTAHOBJICHUM KOPHsI PELICHUS YPaBHEHUS

2 B YCTaHOBJICHUH KOJIMYECTBA KOPHEU
2 B HAa3HAYEHUM KOJINYECTBA KOPHEU

Paznen 3. YACJIEHHBIE METO/IbI PELIEHNA CUCTEM JIMHEMHBIX AJITEBPAMYECKUX
YPABHEHUNU

Bb10op HAYaIbHOT0 NPUOJIMKEHUS HA CXOAMMOCTDH WM PACX0AUMOCTh MeToAa 3eiiiessi npu
pellleHNH CUCTEM JIMHEHBIX YPABHEHUH
BriGepute ouH OTBET:
O
HC BJIIUACT
BJIUACT, €CJIN ManI/IIIa HC CI/IMMeTpI/I‘IHaﬂ
BIUACT, €CJIN ManI/II_[a HC ABJISACTCA BerHeﬁ TprrOHBHOﬁ

BJIMACT BCCraa
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5.2.2 TunoBsble KOHTPOJbHbIE 3afaHNA UJITN UHbIe MaTepuanbl, HeoGxoauMble

ANA OUEeHKU 3HaHUW, YMEeHUW, HaBbIKOB U (MNK) onbiTa B XoAe NMPOMeXyTO4YHOM
aTtTecTauMm no gucumnniuHe

Ilepeyens BompocoB W 3ajaHuii 1jas nmoAroroBkn K 3k3ameny (I[IKC-2 CnocobGen npoBoauTh
aHAIUTUYECKUE W HUMUTAIMOHHBIC uccinenosanusi, MIIKC-2.1 M3ydyaeT CcOBpeMEHHbBIE METObI
HCCIIE0BaHUS PA3IUUYHBIX CUCTEM U MPOLIECCOB):

W0k W=

11.
12.
13.
14.
15.
16.
17.
18.

22.

23.
24.

25.

26.

27.
28.
29.
30.

31.

32.
33.
34.
35.

HcToyHnKH OrpenHOCTen.
OTtHocuTenbHAsE U A0COIIOTHAS MOTPEUTHOCTH MPUOIMKEHHOTO YUCIIA.
3Havamue U BepHble HUPPHI NPUOIHKEHHOTO YHUCIIA.
CBs13b a0COMIOTHOM M OTHOCUTEIHHOM MOTPEITHOCTH YHUCIIA ¢ KOJTMYECTBOM BEPHBIX MUQP ITOTO YHIIA.
OxpyrieHue yucia 10 71 3Havdaimux nudp.
[TorpemHocTn apuPMETHIECKUX ACUCTBUHN (CYMMBI, PA3HOCTH).
[TorpentHocTr apumMeTHIECKUX NEUCTBHUI (MPOU3BEICHHS, YACTHOTO)
[TorpemnocTu apupmMeTHUECKUX ASUCTBUN (IPOU3BEACHUS, YACTHOTO, KOPHS).
[Torpemnoctn sneMeHTapHBIX GYHKIUH (QyHKIMH OAHOM TepeMeHHOW, (YHKIMHU HECKOJbKUX
NIEPEMEHHBIX).
I'paduuecknii MeToll OTHENEHHS KOPHEH ypaBHEHUSI.
AHaTUTHYECKUI METOJ OTJENCHUS KOPHEH ypaBHEHHUS.
Pemienne HeMHEHHBIX ypaBHEHUI MeTOIOM OuceKIuu. dopMyJia MOrPeIHOCTA METO A
I'padmueckoe npeacraBiIeHre METOAa OUCEKITHH.
Peuienue HenmMHENHBIX YpaBHEHUN METOJIOM IIPOCTOM ntepanuu. @opmyiia MorpenHoCcTy METOIA
I'paduueckoe npencraBaeHne METOa MPOCTOM UTEPALIUH.
Pemenne HenmmHeHHBIX ypaBHeHHﬁ MCTOAOM KaCaTCIbHBIX. <DopMyna MOrpeHoOCTU METOAa
I'padmyeckoe npepacTaBIeHNEe METOIa KacaTeIbHBIX MPU PEIICHUH HEJTMHCHHBIX YPAaBHCHU.
CpaBHEHHE METO/a KacaTelIbHBIX U METOJa OUCEKIMM MPUMEHHUTEIHHO K PEIICHUIO HETWHEHHBIX
YpaBHEHUM.
Bcerna nu mo3BossieT METOJ MOJIOBUHHOIO JIEJICHUS BBIYMCIUTH OTACJICHHBIA KOPEHb YPaBHEHUS C
3aJaHHOU TOYHOCTBHIO?
Kak BpIOMparOTCs KOHIIBI OTpE3Ka CIEAYIOIIEro HHTEpBaia B METO/IE MOJOBUHHOTO JICTICHHS?
Kakumu cBoiictBamu J0DKHA 007MaAaTh (QYHKIHS f(X), 4TOOBI METOJAOM TIOJIOBUHHOTO JACIEHUS
MO’KHO OBLIO TapaHTHPOBAHHO PEIIUTH YpaBHEHHE: f(x)=0?
Uro HEOOXOAMMO JUISI HAXOXKICHHSI XOTSI ObI OJHOTO JIEHCTBUTEIBHOTO KOPHS ypaBHEHHs: f(x)=0
METOJIOM MPOCTOM UTEepaIuu?
MoXHO 7M1 HAWTH KOPEHb METOJIOM IIOJIOBUHHOTO [EJCHUS, €CIIM OH HAXOJIWUTCS Ha TPAHUIIC
HWHTEepBana?
U3 yero crnegyer uCXoAUTh, KOTa BeIOUpaeTcsa B MeTosie HploToHa nepBoe npubimxeHue x,?
Uro HeoOXoAnMO AJist TOTo, YToOB! ypaBHeHue: f{x) =0 pemanocs metogoMm HeroToHa?
B kakux ciayuasx npumeHeHue meroaa HeroToHa He pekomeHnayercs?
Pemenue cucrem mHeHbIX anredbpanyeckux ypaBHeHuid. Meron ["aycca. Meron urepanuii u MeTos
3eiinens.
Pemenue cucreM HenMHEWHBIX anredpanyeckux ypaBHeHMl. Meron Herotona. Merox mpocrtoit
urepanuu. CpaBHUTEIbHBIN aHAIN3 METO/IOB.
Uucnennoe nHterpupoBanre. Meroa npsiMoyroiabHUKOB. [lorpemHocTs MeToa.
UYucnennoe unrerpupoBanre. Meron tpanenuid. [lorpemHocts MeToa.
YucnenHoe unterpupoBanue. BeiBog popmynsl Cumicona (mapabon). [lorpemrHocts MeToa.
Br16op miara MHTErpUPOBAHUS U OpTaHU3AIUs aBTOMATUYECKOTO BBIOOpA I1ara Mpy WHTETPUPOBAHUU
MeroaoM CUMIICOHA.
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36. ®yukuuu B Matlab 11 BEIYMCIIEHHS ONPEAETICHHBIX HHTEIPAJIOB.

37. TlocraHoBKa 3aauu UHTEpHOIALMHU. JIoKanbHas U r1100aabHass HHTEPIOJISINS

38. JlunHeliHas W KBaJpaTHYHAs MHTEpPHOSIUMA. BcTpoeHHble (YHKIMM JHHEHHOW M KBaJpaTUIHOM
uHTEepnosinuy B Matlab

39. HnrepnonsunonHbiil noiauHoM Jlarpanka. [lorpemHocts HHTEpHONAUNOHHON opMyibl Jlarpanxka

40. KoneuHble pa3HOCTH

41. IlepBplii MHTEPNMOIAIMOHHBIM MOMMHOM HproTOHA. BBIBOA TepBO MHTEPIONSAIIMOHHON (HOPMYJIIBI
Herotona

42. Bropoil MHTEePHOISIUOHHBIN monuHOM HpioToHa. BBIBOA BTOpON HHTEPHOISIUOHHON (OPMYIIBI
Herotona

43. Ilonsarue crutaiiHa. [IpuMep MHTEPHOIALMM CIIIAaliHAMM.

44. ®opmynsl uncieHHoro auddepeHnrpoBaHus

45. Anmpokcumarms. [locTaHOBKa 33729y anmpoOKCUMAIIMK B 33JaHHOM KJlacce (OyHKITHH.

46. Annpoxcumarys 0 METOLy HAMMEHBIINX KBAApaTOB. JINHENHAS 3aBUCUMOCTh

47. AnnpoxcuManus 10 METOly HAMMEHBIIUX KBaapaToB. CTeNneHHas U 0Ka3aTelbHas 3aBUCHMOCTH

48. KBagpaTuyHas anmnpoKCHUMAIIHSI.

49. Anmpokcumarus B Matlab

50. YucneHHble METO/bI pelieHre OOBIKHOBEHHBIX MU depeHanbHbIX ypaBHeHHH. 3agaua Komm s
OOBIKHOBEHHOTO JH(QepeHInaIbHoro ypaBHeHus. [IpuOMMKEeHHbIE aHATUTUYECKHE METOJIbI
pemenust O1Y.

51. OOmas xapakTepucTHUKa METOI0B Ditniepa. Meron Ditsiepa mepBoro u BTOPOro MOPSIIKaA.

52. OOwas xapaktepuctuka Mmeto 0B Pynre-Kyrtel. MeTon Pynre-KyTThl ueTBeproro nopsaka

53. ®ynkuuu B Matlab aiis pemenust 00bIKHOBEHHBIX UG (epeHIIMATbHBIX YPaBHEHUIN

IIpumepHBbIii TeCT 1JI1 HTOTOBOT0 TECTUPOBAHMSA:

Pasnen 1. TEOPHS TIOI'PENIHOCTEM (ITKC-2 CnocobeH MpOBOAWTH AHATUTHYCCKUE U
umutanronnueie uccnegoanus, MIIKC-2.1 M3yyaeT coBpeMeHHbIE METOJbI UCCIEIOBAHUS PA3THUUHBIX
CHCTEM U TIPOIIECCOB):

1. AOGco/il0THasi NOTrPEeNIHOCTH MPH OKPYIJIEHUM YHUCJA TT 10 TPEX 3Hayammx uudp paBHa
Bri6epute ouH OTBET:

0,005

0,5

0,2

0,0005

2. B ueM BbIpakaeTcs 00bIYHO OTHOCHTE/ILHAS NMOTPEIHOCTH?

Bri6epuTe ouH OTBET:

B npornentax Ha enunuity (%o/en.)

B mrtykax (1)

B npouenrax (%)

B x (x)

Pasnen 2. UWCJIEHHBIE METOJIbl PELIEHUS HEJWHEWHBIX (AJITEBPAMYECKUX WJIN
TPAHCHEHAEHTHBIX) VYPABHEHUM (ITIKC-2 CnocobeH TpOBOAUTH aHAJUTHYECKHE U
uMuTanmonnele uccnenaoBanus, MIIKC-2.1 M3ydaer coBpeMeHHbIE METOABl MCCIEAOBAHUS PA3IUIHBIX
CHCTEM U TIPOIIECCOB):

1. B yem 3aki104aeTcs 3a1a4a OT/AeJIeHUs] KOPHeH?

Bri6epute ouH OTBET:
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~
e o (V)
‘ B yCTAaHOBJICHMH KOJIMYECTBA KOPHEMH, a TaK)Ke HanboJIee TECHBIX MPOMEKYTKOB, KaXKIbII U3 KOTOPBIX
COJIEPKUT TOJIBKO OJUH KOPEHb
f_l
‘ B yCTaHOBJIEHUM KOPHS PELICHUS YpaBHEHUS
o .
‘ B yCTaHOBJICHMH KOJIMYECTBA KOPHEU

& o
‘ B Ha3HAYEHUM KOJUYECTBA KOPHEU
2. Jlasi pynkuun y =x” - 1y=x2—1 BbIGepuTe NPABHILHOE 3HAYEHHE EPBOT0 NPHOIMKEHHS K

KOPHIO 10 MEeTOAy KacaTeJbHbIX Ha HHTepBaJe [0, 2]
Bribepure ouH OTBET:

1,0
0,25
1,5
0,75

5.3. Mpoueaypa oueHNBaHUA pe3yribTaToB 00y4YeHMA NO AUCLUNTIUHE

[Mpouenypa oneHuBaHUS (POPMHUPYEMBIX B paMKaxX JIUCHUIUIMHBI KOMIIETEHIIUH (IJIEMEHTOB
KOMIIETCHIINI) COCTOUT M3 CJICAYIOIINUX ITAMOB:

1. Texyumii KOHTpOIIb (ONUCAHUE MTOKA3aTENEeH U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHUE
ITKaJT OTICHUBAHUS Ha dTarle TEKYIIeH aTTecTalliy IpeICTaBlIeHbl B Ta0. 5.1, 3amanus B . 5.2.1).

2. IIpomesxkyTouHast aTTecTalusl (ONMUCaHUE MOKa3aTelel U KpUTEpUEB KOHTPOJS YCIEBAEMOCTH,
OTIMCaHUE MIKaJl OIEHWBAHMS Ha dTale MPOMEKYTOYHOW aTTeCTAIlMH TMPEACTaBJICHBI B Tadm. 5.2, 5.3,
3a7aHus B 1. 5.2.2).

st Bcero mepedHs (OPMUPYEMBIX KOMIMETEHIIMH (PJIEMEHTOB KOMIIETCHIIMH) JAUCITUTUTHHBI
MIPUBOAUTCS MPOLEAYPA OLIEHKU Pe3ybTaToB 00yueHus (Tadm. 5.6).
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Tabmuuet 5.6 — [Iponieaypa, KpUTEPUH U METOJIbI OIIEHUBAHMS PE3YyJIbTaTOB 00YUEHUS

[Tmarnpyemelie pe3yabTaTel 00ydeHHS

KpI/ITepI/II/I OLICHUBAHMUA PE3YJILTATOB

1 kputepuii — OTCYTCTBHE

2 KpUTepHil — HE TTOJTHOE

3 KpuTepuit — xopouiee

4 kpuTepuil — OTIIMYHOE

MeToap! OIleHUBaHUSA

YCBOEHUS yCBOEHHUE
YCBOGHHE «XOPOLIO» YCBOCHHE «OTIUIHO»
«HEYJIOBICTBOPHTEILHO) «yJIOBIICTBOPUTEIHLHO
[IKC-2
NITKC-2.1
3HaTh: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHO Ha ngoctarouno BeICOKOM OTJIMYHO TOHUMAET U [IpomexyTouHast
- OCHOBHBIC IOHATHA O IIOIPCIIHOCTH U 3HAHUH IIOHUMAET U MOXKET YPOBHE MIOHUMAET U MOXKET | MOXET OOBSACHATH aTTecTalus

MIPUOJIMKEHHBIX BBIYHCIICHHSX;

- IpUOIMKEHHOE pelIeHUE JINHEHHBIX U
TPaHCIEH/ICHTHBIX YPaBHEHNH, CHCTEM HEJIMHEIHBIX
YpaBHEHUIA; PEIICHHE CHCTEM alNreOpandecKux
YpaBHEHMI;

- MHTEpPIIOANpOBaHne GyHKIH;

- YiCIeHHOe TU(PepeHINPOBAHIE; BEIUUCICHIE
HHTETPajioB; YUCICHHBIC METO/BI PEIICHHS
0OBIKHOBEHHBIX TU(QepeHIHanbHbIX YPaBHEHUH

00BACHATH IOJIy4Y€HHBIC
3HaHUA

0OBSACHATH TIOJTYy4Y€HHBIE
3HaHUA

HOJIyYeHHbIE 3HAHUS,
JIEMOHCTPHUPYET
CaMOCTOSITENIbHYIO
MO3HaBATEIbHYIO
JeATENBHOCTD

YMmeTh:

— NPOBOJUTH Pa3pabOTKy M aHAJIN3 IOrPENIHOCTH
YHCJIEHHOTO PE3yJIbTaTa;

—  COCTaBJIAThH AITOPUTMBI C YUETOM CIIEIU(PUKH
MAIIMHHBIX BEIYMCIIEHUH ¥ IPOrpaMMHUPOBATh Ha
SI3BIKE CUCTEMbI MH)KEHEPHBIX U HAYYHBIX PACYETOB
Matlab u B Visual C++.

He nemonctpupyer
YMEHHS

He yBepenno
JEMOHCTPUPYET yMECHUS

JlocTaTo4HO YBEPEHHO
JEMOHCTPUPYET YMEHUS

OTIUYHO IEMOHCTPHPYET
YMEHUS

Bemomsenue JIP
Ortuer u 3amura PI'P

Buaaers HaBLIKAMH:

— CO3JaHus MPOTPaAMMHOTO OOeCIIeUeHN S,
00ecIeuynBaroNIero MPOBEICHNS TIpoliecca
MOJICTTHPOBAHHS;

— pemreHus GopMann30BaHHBIX (HUIUKO-
MaTEMaTHYECKHX 3aJad.

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HaBBIKU

JloCTaTOYHO yBEPEHHO
JEMOHCTPUPYET HaBBIKN

OTINYHO AEMOHCTPUPYET
CaMOCTOSITE/IbHbIC HABBIKU

Brimonuenue JIP
Oruer u 3anuta PT'P,
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6.1.1. baxsanmos H.C., XXunxkos H. II. Ko6enpkos I''M. Uwucaenusie meroasl. M.: BMHOM
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6.1.4. Boponmnosa, H. B. UucnieHHble METO/IBI B IPOrpaMMHpPOBaHuy : yueOHoe mocobue mist CI1O
/ H. B. Boponnosa, T. H. Eropymkuna, J[. U. Sxymmu. — Caparos : [IpopoOpa3oBanue, Aii IIu Dp
Menua, 2019. — 125 ¢. — ISBN 978-5-4486-0761-5, 978-5-4488-0278-2. — TeKcT : 31N€KTPOHHBIN //
DNeKTPOHHO-O0MOIMOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/86341.html — Pexum nocryna: s aBropusup. [lonp3oBareneii.

6.2 [lononHuTenbHaa nuTepaTtypa

6.2.1 Typuak JI.1. OcHoBBI ynicieHHbIX MeTOA0B. M.: ®usmaraut 2003, - 212 c.

6.2.2 baxsanoB H.C. UucneHHble METOIBI B 3a7]a4axX U ypakHeHUsAX. M.: Beicmias  mkosa
2000, 190c.

6.2.3 ®omunr .M., T.E. Kwmnra MonenupoBanne B MATLAB/Simulink u SCILAB/Scicos
(I'pud YMO B obnactu [Ipuxiagnoit Mmatematuku u ynpasienus kauectsom) H. Hosropon, 2011- 288 c.

6.2.4 bospmmnoB, M. I'. BeruuciauTenbabie METOBI aNreOphl U aHANM3a : yuyebHoe mocodue / M.
I'. BosipmiunoB. — CapatoB : By3oBckoe ob6paszoBanue, 2020. — 225 c. — ISBN 978-5-4487-0687-5. —
Texcr : snexktpoHHBIA // OnexkrpoHHO-OMOMMoTewyHas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/93065.html — Pexxum goctyna: mist aBTopusup. noisizoBateneil. - DOI:
https://doi.org/10.23682/93065

6.3 MeToauuyeckme ykKasaHus, peKkomMeHAaauum W Apyrue wmartepuanbl K
3aHATUAM

6.3.1 ®omun .M., XKununa T.E. MonenupoBanue B MATLAB/Simulink u SCILAB/Scicos
2011- 288 c.

6.3.2 Osapr T.E., Tpounkuii A.B., [lozgses B.B. «HucneHHsle METOABI pPELIEHUS] HHKEHEPHBIX
3amau» Jonmymeno YMO By3oB 1o o6pazoBanuto — Hwkeropoa. roc. TexH. yH-T uM. P.E. AnekceeBa. —
H. Hosropoa. 2014 — 110 c.

6.3.3 Omaptr T.E., Ilo3gse B.B. «YUucnennsie metonbl pemeHus auddepeHuaibHbIX U
MaTpU4HbIX ypaBHeHui» lonymeno YMO By30B no oOpa3oBanuto — Huxeropon. roc. TexH. yH-T HM.
P.E. AnekceeBa. — H. Horopoa. 2014 — 101 c.

6.3.4 Opapr T. E., Tlo3ases B.B. Meroasl BbUMCIWUTENBHON MaTeMaTuku. PeieHue
nudepeHIMabHBIX 1 MaTPUYHBIX YpaBHeHHH : ydueOHoe mocobue / T. E. DBapt, B. B. Ilo3nseB. —
CaparoB : Bysockoe oOpasoBanue, 2020. — 94 c. — ISBN 978-5-4487-0674-5. — TekcT
JJEKTPOHHBIA  //  DnekTpoHHO-OuOnmoreunas cucrema IPR BOOKS: [caiit]. —  URL:
https://www.iprbookshop.ru/91119.html — Pexxum moctyna: mist aBTopusup. noisizoBateneil. - DOI:
https://doi.org/10.23682/91119

6.3.5 Meronuueckue pPEKOMEHJALUUU IO BBIMOJIHEHUIO PACYETHO-rpauuecKkoil paboThl IO
OCBOCHHIO JHMCUUIUINHBI «YncieHHbIe MeTonbl». PekomenmoBanbl 3aceqanneM kadenpsl «lIpuknamnas
matemaTtuka» AIIM HI'TY, npotokon Ne 4 ot 29.04.2021r
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7. V(HOOPMALMNOHHOE OBECMNEYEHUE ANCLUUMNITIUHBI

7.1 MNepeyvyeHb pecypcoB MHGPOPMALNOHHO-TENIEKOMMYHUKALMOHHOW CeTU
«MHTepHeT», HeoOXoAMMbLIX AN OCBOEHUA AucUuUMNiIMHbI (MOoAynsA), BKIO4Yas
AJIeKTPOHHbLIe OMbnNuoTeYHbIe U VIH(*)OpMaLI,VIOHHO-CnpaBO‘-IHbIe CUCtTeMbli

7.1.1 DnexTpoHHO-OmONMoTeuHass cucrema uznarenbcrBa «IPRbooks». Pexum gocryna:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTeYHasi  cucreMa  m3gaTenbcTBa  «Jlampy. Pexxum  moctymna:
https://e.lanbook.com.

7.2 TlepevyeHb JIMLEH3UOHHONO U CBODOOAHO pacnpocTpaHAeMoro
nporpaMMHoro o6GecrneyeHusi, B TOM YWUCIieé OTe4YeCTBEHHOro npPou3BOACTBa
Heo6XxoAUMOro AN 0CBOEHUA AUCLUNIUHBI

7.2.1 Onepanuonnas cucrema Windows XP u Bsiie,
7.2.2 Microsoft Visual Studio 2013 u BbImIe
7.2.3 MATLAB R2009b u BbI1IE

8. OBPA3OBATEJIbHbIE PECYPCbI AInA MHBANAOOB U JINULl C OB3

B tabmume 8.1 ykazaH mepedeHb 00pa30BaTENbHBIX PECYpCOB, HMEIOMMX  (OPMBI,
aJIalITHPOBAHHBIE K OTPAaHUUYEHUSM 370POBbs, @ TAK)KE CBEICHUS O HAIMYUM CHEIUAIbHBIX TEXHUYECKUX
cpeacTB 00yueHHsI KOJUIEKTUBHOTO ¥ MHAMBUYaJIbHOTO MOJIb30BAaHUS.

Tao6ymma 8.1 — O0pa3oBaTelIbHBIC PECYPCHI I HHBAIUIO0B U Jinil ¢ OB3

Hepequb O6p8.30BaTeJ'H:>HBIX peCypcCoB, CBeI[eHI/ISI O HAJIMYUH CIICHHUAJIBbHBIX TCXHUYCCKUX
MIPUCTIOCOOICHHBIX JJIS UCTIOIb30BAHMS CpeACTB OOYYEHHS KOJUIEKTUBHOTO ¥ MHAUBHUIYAJTILHOTO
nHBanumaMu u auramu ¢ OB3 MOJIL30BAHUS
OBC «IPRbooks» Cnenuansaoe MmoounsHoe npuiiokenue IPR BOOKS WV-Reader
SEC JTatiby CuHTe3aTOp peyuu, KOTOPBIH BOCIIPOM3BOAUT TEKCThI KHUT U MEHIO
HABUTAIUH

9. MATEPUAINIbHO-TEXHUYECKOE OBECINEYEHUE, HEOBXOAUMOE ANA
OCYLWECTBJIEHUA OBPA3OBATEJIbHOIO NMPOLIECCA NO ANCUUTIJIUMHE
(Mmonaynko)

Y4eOHble ayIUTOPUU JUIS TPOBEACHHS 3aHATUNA 1O JUCHUIUIMHE (MOJYIIO), OCHAIICHBI
000pYIOBaHUEM M TEXHUYECKUMU CPEICTBAMH OOyYCHUSI.

B tabnune 9.1 nepeuncneHsr:

- y4eOHbIC ayIUTOPHH JJIsl TPOBEACHUS YYEOHBIX 3aHSATHH, OCHAIEHHBIE O0OpYJIOBaHHEM WU
TEXHUYECKUMU CPEJICTBAMU O0yUCHUS;

- MOMEIICHHUS IS CAaMOCTOSITEIIbHON pabOThI 00yJaIONINXCsl, KOTOPhIe OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO TOJNKIOueHUs K cetn «WHTepHeT» u oOecredeHneM JOCTyla B
3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbhyto cpeay AITA HI'TY.
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Tabnuma 9.1 — OcHaleHHOCTh Ay TUTOPUI U MMOMEIIEHUH A1 IPOBEJCHUS 3aHATHI U CAMOCTOSTEILHON
a0O0TBI CTYJICHTOB MO JTUCIUILINHE (MOTYIIIO)

HanmenoBanue ayauropuii u
MMOMEILICHUH JJ1s1 TPOBEACHUS 3aHITUH U
CaMOCTOSITEJILHOM pabOTEI

OcCHaIlEHHOCTh ayAUTOPUN U TIOMELICHUH ISl IPOBENECHUS
3aHATHI U CAMOCTOSITEIEHON PabOTHI

1 Konouku* Sven SPS-6118S 2.0;
1 Kommetotep B cOope;
1 ITpoexTop ¢ kpereH, nmotoua, Beng MX505 DPL 3000Lm

319 - YyeOnas nabopatopus 13000:1;
MaTeMaTHU4eCKOT0 MOJICITUPOBAHMS 1 Dxpan umien Master Picture 203*203 cv Matte White
r. Ap3amac, yn. Kanununa, gom 19 FiberGlass;

1 PaGouee mecTo npenoaaBaress;
20 Pabouux MecCT CTYJICHTOB;
1 Jlocka ayauTopHas MapKepHas

1. Jlocka MarHUTHO-MapKepHasi;

320 - VueGHas My bTHMCHMiHAS 2. Mynberumenuiiasiii mpoektop BENQ);

. OKpaH;
ay uTopIi 4. Kommsiotepst PC Intel® Core™ i3-10100/256SSD/SRAM
r. Ap3amac, yn. Kanununa, nom 19 14 wr-
5. ITocamouHbIX MecT - 34
316 - KaOuneT caMOIIOATOTOBKH pabo4mnx MeCT cTyAeHTa — 26 IT;
CTYJICHTOB I1K, ¢ BeixomoM Ha teneBuzop LG - 1 mT.
r. Apzamac, yn. Kanmuauna, gom 19 IIK ¢ nogkio4YeHHEeM K HHTEPHETY -SIIT.

10. METOANYECKUE PEKOMEHOALIUN OBYYAIOLLIMMCA MO OCBOEHUIO
ANCUUNINUHBI (MOAYNA)

10.1 O6wue MeTOoaAMYECKME PEKOMEHOaLMUN AN 00yYaloLWmMXCcs N0 OCBOEHUIO
AVUCLUMUNIINHBI, oGpa3oBaTeribHble TeXHONormm

JlucuurniauHa peanu3yeTcsl MOCPEeICTBOM MPOBEACHUS KOHTAaKTHOM paboThl ¢ OO0y4YarolIUMUCS
(BKIJTIOUAst IPOBEJICHHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITEIbHOIN paboThl 00yUYarOMMXCs U
MIPOMEXKYTOYHOM aTTeCTaIUH.

KonraktHass paboTa mnpoBOAMTCS B ayAUTOPHOW U BHEAyAUTOPHOH ¢opme, a Takke B
AJICKTPOHHOW WH(MOPMAIMOHHO-00pa3oBaTelbHOM cpene uHcTUTyTa (mamee — OUMOC). B cmydae
MIPOBEICHUSI YacTU KOHTAKTHOH paborel mo aucuuiuinHe B OMOC (B COOTBETCTBHM C PAaCHUCAHUEM
y4eOHBIX 3aHSATHI), TPYJ0EMKOCTh KOHTaKTHOH padoTta B DMOC sKkBUBaJIeHTHA ay IUTOPHOU padoTe.

[Tpu mpenogaBaHUK AWCHUILTAHBI MCIIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYJEHTOB IPU OCBOCHHH MaTepuana Kypca W IpeJoCTaBUTh UM
BO3MOKHOCTB 3()(peKTHBHO peann30BaTh Yachl CAMOCTOATEIBHON paboTHI.

Bechb nexumoHHbIN MaTepuan Kypca, a TakkKe MaTepHralibl sl MPAaKTUYECKUX 3aHITHIH HaXOIsITCs B
CBOOOTHOM JOCTYyTIE B Cca0 MOODLE Ha CTpaHHUIIC Kypca o azapecy:
https://sdo.api.nntu.ru/course/view.php?id=259 u moryt ObITh NpPOpPabOTaHBI CTYJACHTAMH JI0 YTEHUS
JEKIMHA B XO/I€ CAaMOCTOSATENIHONW PaboThl. ITO JaeT BO3MOXHOCTh 00CYIUTh MaTepuai co CTyJCHTaMHU
BO BpeMs YTEHHMS JICKLIUH, aKTUBUPOBAThH UX JEATEIILHOCTH P OCBOEHUH MaTepHalia.

Ha onexkuusax # NOpakTHUECKUX 3aHATUSX  PEATU3YIOTCd HWHTEpPAKTUBHBIE TEXHOJOTHH,
MIPUBETCTBYIOTCS BONPOCHI U OOCYXKICHHSI, HCIHOJB3YeTCS JHUYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO/,
JUCKYCCUOHHBIE TEXHOJIOTMH, TEXHOJIOTMM pabdOThl B MaJbIX Ipynmnax, 4YTO IO3BOJSET CTyJIEHTam
MIPOSIBUTH €051, MOTYYUTh HABBIKM CAMOCTOSATEIBHOIO U3YUeHHs MaTepHalia, BRIPOBHATh YPOBEHb 3HAHUIM
B IpYIIIIE.

Bce Bompochl, BO3HUKIIINE MPH CaMOCTOSITENIbHON paboTe Haja JOMAIIHUM 3aJaHueM, MOAPOOHO
pa3buparTcs Ha TMPAKTHUECKUX 3aHATUSAX U JIEKIUsaX. [IpoBOATCS WHANBUAYAIbHBIE W TPYIIOBBIE
KOHCYJIbTAIlMM C MCIIOJIb30BAHUEM, KaK BCTPEY CO CTYJEHTaMH, TaK U COBPEMEHHBIX MH(OPMAaIMOHHBIX
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TEXHOJIOTHH, TaKUX Kak (opyM, 4aT, BHyTpeHHss anekTponHas noura CJJO MOODLE.

WuunuupyeTcsi akTUBHOCTh CTY/AEHTOB, MOOUIPAETCS 3aJaHKe JIIOObIX BOMPOCOB IO MaTepuaiy,
MIPAKTUKYETCS] UHAUBUAYaIbHBIA OTBET HA BOIPOCHI CTYJEHTA.

Jljis OLeHKU 3HAHUM, YMEHUHN U ypOBHSA CPOPMUPOBAHHOCTH KOMIIETEHIIMU B MPOIIECCE TEKYIIETO
KOHTPOJISl IPUMEHSIETCS] CCTeMa KOHTPOJIS U OLIEHKU YCIIEBA€MOCTH CTYJIEHTOB, MPE/ICTaBIEeHHas B Ta0JI.
5.1. IlpomexxyTouHast aTTecTalus MPoOBOAUTCS B OopMeE 3aueTa ¢ MCIOIb30BAaHUEM CUCTEMbI KOHTPOJIS U
OLIEHKHU YCIIEBA€MOCTH CTYJIEHTOB, IIPEICTaBICHHON B Tab. 5.2.

10.2 MeToanyeckue ykasaHus OnA 3aHATUN NEKLMOHHOro Tuna

JleKMOHHBIN KypC TMpeArnoiaraeT CHUCTEMaTH3MPOBAHHOE W3JI0KEHHWE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTO TUIaHa. B XoJe NEeKIMOHHBIX 3aHATUN PACKPBIBAIOTCS 0a30BBIE BOMPOCH B paMKax
KaKJIOW TeMbl AUCHUIUIMHBI. O003HAYalOTCs KIIOYEBBIE aCHEKThl TEM, a TAaKKe JENAloTCs aKUEHThl Ha
HamOoJee CIOKHBIX W BAXKHBIX TMOJOXKEHHUSIX M3yd4aeMOro Marepuana. MaTepuanbl JEKUIUN SIBISFOTCS
OCHOBOM JJIi TOJATOTOBKM OOyYaromMXCSi K TMPAKTUYECKUM 3aHATUSM U BBIIOJHEHUS 3aJaHHi
CaMOCTOSITENILHOM paboThl, a TakkKe K MEPOMPUSATUSIM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH W
MIPOMEXYTOUYHOM aTTeCTally 10 AUCLHUIIINHE.

10.3. MeToan4yeckme ykasaHMA NO OCBOEHUIO AUCLUNIIUHbI Ha NabopaTopHbIX
paboTtax

[ToaroroBky K Kakaoii mabopaTopHOii paboTe CTYJeHT T0/DKEH Ha4aTh ¢ 03HAKOMIICHHUS C TUTAHOM
3aHATHUS, KOTOPBIA OTpa)kaeT CoJepKaHWe NpeIoKeHHOM TeMbl. Kaxmas BbimonHeHHas pabota ¢
0(hOpMIICHHBIM OTYETOM M MOJISKHUT 3aIINUTE Y MPEroJaBaTes.

[Tpu ouleHUBaHUM JTA0OPATOPHBIX PAOOT YUUTHIBAETCS CIIEIyIOIIee:

- Ka4eCTBO  BBIMOJHEHUS  AKCIIEPUMEHTAIBHO-TIPAKTUYECKOM YacTH paboOThl M CTENEHb
COOTBETCTBUS PE3yJIbTaTOB paObOTHI 33JaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO opopMIIeHUS OTUETA 10 padoTE;

- KQUY€CTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI MIPH 3aLIUTE PAOOTHI.

10.4 MeTognyeckme ykasaHus Mo CamMmoCToATeNIbHOMN paboTe oby4arowmxcs

CamocrodrenbHas paboTa obecreunBaeT MOAroTOBKY 00ydaroerocs K ay IMTOPHBIM 3aHATHIM U
MEpONPHUATUAM TEKYLIETO KOHTPOJS M IIPOMEKYTOYHOM aTTECTaluy II0 HM3y4aeMOW JUCLUIUIMHE.
Pe3ynbraThl 3TON MOATOTOBKH MPOSBIISIOTCS B AaKTUBHOCTH OOYYAIOIIEroCs Ha 3aHATHUAX U B KaueCcTBE
BBITTOJIHEHHBIX MIPAKTUYECKHUX 3aIaHUI U APYTUX (HOPM TEKYIIEro KOHTPOJIS.

B mpouecce camoctosTensHOH pabOThl PEKOMEHIyeTCss MpopadOoTKa MaTepuanoB JIEKIHUH 10
KOKIOW MPOUICHHONH TeMe, a TakKe M3YYCHHE OCHOBHOW y4eOHOW M CHpaBOYHO-OHOIHOTrpaduydecKoi
JUTEpaTypsl, IPEICTaBICHHON B pasnene 6.

JInisi BBITIOJTHEHHUST CaMOCTOSITENbHON pabOThl NpU W3YyYEHHHM TUCHUIUIMHBI CTYJIEHTHI MOTYT
UCIOJIb30BATh CIELHATU3UPOBaHHbIE ayJUTOpuu (cM. Tabml. 9.1), o6opyoBaHUE KOTOPBIX 00ecreunBaeT
noctyn uepe3 «MHTepHET» K AJIEKTPOHHOW HH(POPMAIMOHHO-00Pa30BaTEILFHONW Cpe/le HHCTUTYTa M
IEKTPOHHON OMONIMOTEYHOM cHcTeMe, TI/€ pacloyiaralorcs ydeOHble U y4eOHO-METOIUYecKue
MaTepHajbl, KOTOPbIE MOTYT OBITh UCIIOJB30BaHBI JIsl CAMOCTOATEIBHON PaOOTHI.

10.5 MeToanyeckue ykasaHusi ans BbinosiHeHusa PI'P

Metoanyeckre peKOMEHIAIMH MO BBINOJHEHHIO PacyeTHO-rpadudeckoil paboThl 10 OCBOCHUIO
IMCIUITIMHEL  «YucJeHHbIe MeToabl». PexomennoBanel 3acemanueM Kadeapsl «llpukmagnas
matematuka» AIIM HI'TY, npotokon Ne4 ot 29.04.2021 r.

10.6 MeTognueckue yka3anusi o odecre4eHu0 00pa3oBaTeIbHOI0 Mpouecca

1. Meronnyeckue peKOMEHIALMU IO OpraHu3aluMu ayAuTOpHOW paloThl. IlpuHATHl YueOHO-
MetonndyeckuM coetoM HI'TY um. P.E. Anexceesa, npotokon Ne 2 ot 22 anpens 2013 r. DneKkTpoHHBIH
aapec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngtu
/metod rekom auditorii.PDF.
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2. Meroandeckre peKOMEHAALMU 10 OPraHM3aluu U IIAHUPOBAHUIO CaMOCTOSATEIBHOM paboTh
CTylaeHTOB 1o aucuumuinHe. [Ipunsatel YueOHo-MeTonnyeckum coBerom HI'TY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 amnpes 2013 I. ONEKTPOHHBIN aapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngtu/meto
d rekom_srs.PDF.

3. YueOHoe nocobue «lIpoBeaeHne 3aHATHI ¢ MPUMEHEHUEM MHTEPAKTUBHBIX (POPM M METOJOB
o0yueHUs», EpmakoBa T.1., HBamkux ET., 2013 r. ONEeKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YyeOHoe nocobue «OpraHuzanusi ayAUTOpPHON paboOThl B 0Opa3oBaTENbHBIX OpraHU3aLUAX
Beicuiero oOpaszoBanusi», MHMBamkun E.I., Xykosa JLII, 2014 1. DOnekrpoHHBIH ampec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngtu/organ
izaciya-auditornoj-raboty.pdf
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JlonoJIHeHUs ¥ U3MEeHeHHs B padoueil mporpaMme QM CHUIIMHBI
Ha 20 /20 V4. I.

YTBEPXAIO:
JIMpEKTOp MHCTUTYTA:!
I'ne6os B.B.
« » 20 T

B paGouyo mporpammy BHOCSATCS CIeIyIOIINE H3MEHEHUS:

1)
2)
WIH JIeJaeTcs OTMETKA O HelleJIeco0Opa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUN Ha JaHHBIM y4eOHBIH
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceiaHuu Kadeapbl, IPOTOKOI OT No
3aBenyromuii kageapoii
(noonucs) (DHUO)

YrBepxxaeno YMK AIIN HI'TY, nporokoin ot Ne
3am. qupekropa o YP Hlypeirun A.1O.

(noonucs)
CornacoBano:
Hauanpauk YO Menbaukosa O.1O.

(noonucs)

(6 cnyuae, ecnu usMeHeHUs KACAOMCs TUMepamypbl):

3aBenyrorast OTAEIOM OUOINOTEKU Crapoctuna O.H.
(noonuco)
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