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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Illesb ocBOeHUS AUCLUIIMHBI (MOAYJIsS)

(DOpMI/IPOBaHI/IC y 6aKanaBp0B TBEPABIX TCOPCTUUCCKHUX 3HAaHWM BBIYMCIHTEIIHFHBIX MCTOAOB H
MMPAKTUYCCKHUX HABBIKOB B pa60Te C HHTCIrpUPOBAHHBIMH ITAKCTAMH [PUKIAJHBIX IIpOrpamMm
aBTOMaTu3allvi HHXCHCPHO-TCXHUYCCKHUX pPaCU€TOB, IIPUMCHACMBIX [JIs1 PCHICHUA HHXCHCPHO-
TCXHUYCCKHUX 3aJa4.

1.2. 3ajayM oCBOeHUs AUCLMIIMHBI (MOAYJIA)

— npuoOpeTeHHe HABBIKOB MOCTPOSHUS MAaTEMAaTHYECKUX MOJENEH MPAaKTHYECKUX 3a/ad ¥ HABBIKOB
BBIOOpPA aJIEKBATHOTO MaTeMaTUYECKOTO arlrapara ux UCCIe0BaHus;

— BBIpa0OTKA YMEHUSI COCTABIISITh BBHIYUCIUTEIBHBIC CXEMbI PEIICHHUS MPAKTHYECKHUX 3a/a4 Ha OCHOBE
rpolecca MOJICIUPOBAHUS, UCIIONb3Ys IPU ITOM BbIOpaHHbIE MAaTEMAaTHUYECKHE METO/IbI UCCIIEOBAHUS
Y BBIYUCIIUTENbHBIE CPEJICTBA;

— pa3BUTHE YMEHMsI aHajdu3a W NPAKTHYECKONM HHTEpPHIpPETaluu MOJYyYCHHBIX MaTeMaTHYeCKUuX
pe3yJIbTaTOB MCCIIEI0BAaHUS PEAIbHOM 3a/1auH;

— Ppa3BHUTHE JIOTHYECKOTO U AITOPUTMUYECKOIO MBIIIJICHUS CTYACHTOB-0aKaiaBpoB, HEOOXOAUMBIX MPHU
COCTaBJICHUM M OLICHKE MaTeMaTH4YeCKOM MOJENu IpeAMETHON oOiacTu M BbIOOpE MeToja ee
UCCIIEIOBAHMUS;

— npuoOpeTeHHe MPAKTUYCCKUX HABBIKOB HCIIOJIB30BAHUS MATEMATHUYECKHX METOAOB IPU PEIICHUN
MPUKJIAIHBIX 3a/1a4, aHAJIU3€ U MOJEIUPOBAHUH PEATbHBIX MPOIECCOB (PU3UKU, TEXHUKH, IKOJIOTUH, U

Aap.

2. MECTO JUCHUILJIMHBI (MOAYJII) B CTPYKTYPE OGPA30OBATE/JIbHOM
ITPOTPAMMbI

JucuumnnuHa «BeraucnuTenbHas MaTeMaTHKa» OTHOCUTCS K 00s3aTenbHoi yactu OIT BO.

Juctunnuna 0a3upyeTcs Ha CIeAYIOMMX AUCHUIUIMHAX: «MaTtemaTuka», «Teopust BeposSTHOCTEH
U MaTeMaTH4ecKas CTaTUCTuKay, «lIporpaMMupoBaHre Ha $3bIKE BBICOKOTO YPOBHS» MPOTrpaMMbI
OakayiaBpuaTa.

Pesynbrarel 00y4deHusi, mOTyuYeHHbIE IPU OCBOCHUHU JUCHHUIUIMHBI, HEOOXOIUMBI TIPH H3y4YEeHUU
CIIENYIOIUX JUCIHUIUIMH «AJTOPUTMBI U CTPYKTYPHI TaHHBIX», « T€XHOIOTUH MPOTPAMMUPOBAHUS.

Pabouas mporpamma IUCHUIUTMHBI «BblYMcnuTeNbHAsS MaTeMaTHKa» JUIsi MHBATUIOB W JIUIl C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsl pa3padaThIBA€TCs MHAMBHUAYAIBHO C YYETOM O0COOEHHOCTEH
NMCUXO(U3UYECKOTO PAa3BUTHUS, WHIUBUIYaTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370POBBS TaKUX
00yJaronmxcs.

3. KOMIIETEHIIUU OBYYAIOLIEI0CA, $OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIVIMHBI (MOAYJIA)

[Tponecc n3ydeHus: AUCUUIUIMHBI «BbIUnCINTEbHAS MaTeMaTHKa) HaIlpaBiieH Ha (OPMHUPOBAHUE
anemeHTOB obmenpodeccuonansHoi komneteHu OITK-1 B coorBercTBum ¢ OIl BO no HampaieHuto
noarotoBku 09.03.02 «MHbopMaimoHHbIE CUCTEMBI U TEXHOJIOTHI.

Tabmuma 3.1 — @opMupoBaHrie KOMIETEHIINI TUCITUTUIMHAMHA

CemecTpb! (OPMUPOBAHUS AUCIUIUINHBI
Komnerenunu 6epyrest u3 YII o HarpaieHHI0
NOATOTOBKHM OakasiaBpa
1 ]2 [ 3] 4]5][6]7]sSs

Kon xomnereHuuy / HamMeHOBaHHE
JHCLUILIAH, (POPMHUPYIOIINX
KOMIIETEHIIMIO COBMECTHO

OIIK-1

Marematuka

dusuka

Teopust BeposITHOCTEM U MaTeMaTH4ECKasi CTATUCTUKA

I[I/ICerTHaH MaTreéMaTHuKa




MeTtoapl onTHMU3AUH

HayuHo-mccnenoBarensckas pabora (MoIydeHNE TIEPBUIHBIX
HABBIKOB HAYYHO-HCCIICAOBATEIBCKON paObOTHI)

BrruuciaurenbHas MaTeMaTHKA

Amnanu3 OOJbIIMX JaHHBIX

Brimonnenwue u 3ammura BKP

IlepeyeHp IUIAaHUPYEMBIX  PpE3yJIbTaTOB

o0y4eHus

Je(e]

JUCHUITIIINHE

«BrrauciaurenpHas

MaT€MaTuKa), COOTHECCHHBIX C INITAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUSA OH, IIPpEaACTaBJICH B Taou. 3.2.

Tabnuna 3.2 — [lepedeHs UIAHUPYEMBIX PE3YJIETATOB O0YYCHHUS MO JTUCIMILIHHE, COOTHECCHHBIX C TUIAHUPYESMBIMHU
esynbTatamu ocBoeHus Ol

Kon Koxa n naumenoBanue
¥ HaIMEHOBaHNE WHIUKATOpa JOCTHKEHUS [Tnaaupyemsble pe3yabTaTsl 00yUEeHNUS 110 AUCIUIUINHE
KOMITETEHINN KOMITCTEHIINU
OIIK-1 HOIIK-1.1. Ucnoms3yer 3HaTh: YMern: Baanernb:
CrnocoOeH NPUMEHSTh | €CTECTBEHHOHAYYHBIE U Beruncianrensabie | PaspabaTeiBath B bazoBbiMu 3HaHUSIMHA
€CTECTBEHHOHAYYHEIC oOIIenHXeHepHBIE Merozbl pemennst | Matlab u B ob;acT
1 0OIIEHH)KCHEPHBIE 3HAHMSI, METO/IBI WHXKCHEPHBIX HMHTErpPUPOBaHHON BBIYHUCITUTEIBHBIX
3HAHMS, METO/IBI MaTeMaTUYECKOro aHalu3a | 3a1ad cpene Visual C++ METOJIOB,
MaTEeMaTHU4YCCKOI' O 1 MOJCIIUPOBAHUA T MporpaMMbl IJid HeO6XO)II/IMI)IMI/I JJIA
aHaJIu3a u peuieHus CTaHAApTHBIX peajusanuu aHaJIu3a u
MO€CJIMpOBaHuAd, HpO(beCCI/IOHaHI)HbIX BBIYHCIIUTCIIbHBIX MOACJIMPOBaHUA
TEOPETHYECKOTO U 3amad. METO/I0B MIPOLIECCOB U CUCTEM
9KCIIEPUMEHTAILHOTO B MHXXCHEPHOH
HCCIIEZIOBaHNUS B MIPaKTHKE
npodeccrnoHaNbHOM HOIIK-1.4. Ananusupyer | 3HaTh: Ymern: Baapers:
JEATeIBHOCTH pe3yNbTaTh [Maker Pemats 3amaun HaBpikamu pemenns
TEOPETHYECKOTO U TIPUKITATHBIX 00paboTKN TaHHBIX ¢ | (hOPMATN30BAHHBIX
9KCIIEPUMEHTAILHOTO TIPOTpamMM JJIst HCTIONb30BaHKE ¢usuKo-
uccieaoBaHuAa 06’beKTOB peuicHuA 3aga4q BBIYHCIIUTCIIbHBIX MAaTEMAaTHYCCKUX
npodeccroHabHO TEXHUYECKUX METOJI0B 3ajad.
JACATCIBbHOCTHU, OLICHHUBaA BBIUMCIICHUH
MX JIOCTOUHCTBA U Matlab u
HEJIOCTaTKH. UHTETPUPOBAHHYIO
cpeny Visual C++
JUTSL pean3aliin
BBIYHCITUTEIBHBIX
METOJIOB

4.

4.1 PacnpeaeseHue TPYAOEMKOCTH AUCLHMIIJINHBI

ceMecTpaM

CTPYKTYPA U COAEPXXAHHUE AUCHUIIJIUHBI (MOAYJIA)

o BHAAM Ppa6GoT Mo

OO0mmast TpyTI0eMKOCTh JUCIHILINHBI cocTaBisieT 3 3a4. ea. wiu 108 gacoB, pacnpenencHne 9acoB
1o BUJaM paboT MO ceMecTpaM MpeCTaBIeHO B Tadmuie 4.1.

Ta6Jmua 4.1 — PaCHpeI[eJ'ICHI/IC TPYAOCMKOCTH JUCHUILNIMHBI II0 BUIAAM pa60T no ceMeCTtpam I

CTYZICHTOB OYHOM / 3a04HON (hopMBbI OOyUEHUS

TpymoeMKOCTb B 4ac
Bun yueGHOI paboThI Bcero B T1.4. mo cemectpam
vac. 5/3 cemectp
C UCIIOJB30BaHUEM DJIEMEHTOB JICKTPOHHOTO
dopmMaT U3yueHHUs JUCLUTLTHHBI
o0y4eHus

OO0mas TPYA0EeMKOCTh JUCIHIUIHHEI [0 YYeOHOMY IUIaHY 108/108 108/108
1. KonraktHas pabora: 52/15 52/15
1.1. AynutopHasi padoTa, B TOM YHcJIe: 48/10 48/10
3aHATHs JeKIOHHOTo THna (JI) 20/6 20/6
3aHATHs ceMuHapckoro tuna (I13 — ceMUHapBI, NPaKTHYECKUE 4 4
3aHATHUS | Ip.)
nabopatopusie pabotsl (JIP) 28/- 28/-
1.2. BHeayauTopHasi, B TOM YHCJIe 4/5 4/5
kypcoBast paboTta (npoekt) (KP/KIT) (koHCynbTaIMSI, 3a1IUTA) 1/1 1/1




TCKyH.[I/Iﬁ KOHTPOJIb, KOHCYJIbTAIIUN 110 TUCHUIIIIMHE

3/4

3/4

KOHTaKTHas paboTa Ha mpoMexkyTouHoM KoHTposie (KPA)

2. CamocTosTeabHast padora (CPC)

56/93

56/93

pedepar/scce (IIOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (monroroska)

18/18

18/18

KOHTPOJIbHAs paboTa

Kypcosas pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOSTENBHOE H3yYEHHE Pa3IelIoB, CAMOIIOArOTOBKa (IpopaboTka
¥ IOBTOPEHHE JICKIMOHHOTO MaTepHaia H MaTepuaia y4eOHHKOB U
y9e0HBIX TOCOOHH, TOATOTOBKA K TAOOPAaTOPHBIM U IPAKTHIECKUM
3aHSTHAM, KOJUIOKBHYM H T.J.)

20/57

20/57

IToaroToBka K sK3aMeHy (KOHTPONb)*

IMoaroToBka K 3a4eTy / 3a4eTy ¢ OIEHKON (KOHTPOJIE)

18/18

18/18

4.2 CoaeprkaHue JUCLHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jesiaM, TeMaM

Tabomuma 4.2

— CopepxaHue JIUCHUILIMHBI,

OYHOI/3a04HOI (HOPMBI 00YUCHUS

CTPYKTYPUPOBAaHHOE IO TeMaMm, I CTYIECHTOB

Buabl yyeoHoii padoThI
(4ac)
IInanupyemsie
(KOHTpOJIUpYyeMBbIe) Konraxtnas & a
paborta s o
pe3yJbTaThl = E
OCB(gll_{IPIIg:;ICIOCAHYK; HaumeHnoBanue pa3aenoB, TeM E’ 2 GE § Bug CPC
HHAUKATOPbI = E- z § > E E
JOCTHKEHHS % §.l§ E E § é
KOMIICTCHIIMH 15 2 g < <
= E = é- ] 0 &
5/3 cemectp
OIIK-1 Paznen 1. TEOPHSI IOTPEIIHOCTEN
HOIIK-1.1 Tema 1.1 Tunsl norpemnocret. [lorpemnoctu IoxaroroBka k
HOIIK-1.4 JJIEMEHTAPHBIX (YHKINI 12 1/9 | JexuniM
[6.1.1], [6.1.2],
[6.1.3]
ITpaxktuueckas pabora Nel. Teopust morpentHocten IToaroroBka k
MIPAKTUIECKUM
-1 3aHATHAM
[6.1.4], [6.2.2],
[6.2.4]
Jlaboparopnas pabota Nel. Teopus morpemHocTen [ToaroroBka k
71a00paTOPHBIM
2/- 3aHSITUAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 1 pazageny 12 | 2/-| -1 1/9
Pazgen 2. BBIYMCJIMTEJIBHBIE METO/IbI
PEIIEHUSI HEJIMHENHBIX (AJITEBPAUMYECKHUX
WJIM TPAHCHEHAEHTHBIX) YPABHEHUM
Tema 2.1 Otnenenne KopHen [ToaroroBka k
JIEKIHSIM
- 0.5 1 16.1.1], [6.1.2],
[6.1.3]
Tema 2.2 MeToas! yTOYHEHUS KOPHEH: METO/ MOJIOBUHHOIO IMoxroroBka k
JIeTIeHUS JIEKIUSIM
- 0.522 1 16.1.1], [6.1.2],
[6.1.3]
Tema 2.3 MeTozs! yTouHeHus: KopHen: metoa HeroToHa IMoxroroBka k
JIEKIUSIM
- 052\ 16.1.1], [6.1.2].
[6.1.3]
Tema 2.4 MeTobl yTOYHEHHS KOPHEH: METO] IPOCTON IToaroroBka
UTepanuu 1/- 0,5/2 | nexumsam
[6.1.1], [6.1.2]

6
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JlabopaTopnas pabota Nel. BelumciauTenbHBIE METOJBI

IToaroToBka Kk

pEIIeHUsT HEIMHEHHBIX (aNreOpandecKux I 1a00PaTOPHBIM
TPAHCIICHICHTHBIX) YPaBHEHHH 4/- 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 2 pasneny 4/- | 4/-| -1 217
Paznen 3. BBIYUCJIUTEJBbHBIE METO/IbI
PEINEHUWSI CACTEM JIMHEMHBIX YPABHEHUI
Tema 3.1 IIpsimbie metoas! perenus CJIAY [ToaroroBka k
JIEKIUSIM
1 12\ 16.1.1, [6.1.2],
[6.1.3]
Tema 3.2 Urepanmonnsie MeToas! pemenus CJIAY ITogroroBka x
JEKIHSIM
n V2 1 16111, [6.1.2],
[6.1.3]
[paxtraeckas pabora Nel. BwrauciurensHbIE METOABI [loaroroBka k
peIIeHNsI CHCTEM JIMHEHHBIX alre0panvdecKuX ypaBHECHHHA MIPaKTUIECKUM
-1 3aHATUAM
[6.1.4], [6.2.2],
[6.2.4]
JlaGoparopnas pabota Nel. BprurcnuTenbHble METOJIbI [ToaroroBka k
peIleHHs CUCTEM JIMHEHHBIX anredpandyeckux ypaBHeHUH 1a00paTOPHBIM
4/- 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 3 pasneny 212 | 4- | -1 2/4
Paznen 4. BBIYMCJIUTEJIBHBIE METO/bI
PEIIEHUSI CACTEM HEJMHENHBIX
YPABHEHMI1
Tema 4.1 Meton HeloToHa 11 MeTOI IPOCTON HTEpaLlUU IloaroroBka k
2/- 1/6 | mexisim
[6.1.1], [6.1.2]
JlaGopatopnas pa6ota Nel.  BpruncnurenbHble METOIBI [ToarotoBka k
pELICHUS CUCTEM HEJIMHEHHBIX YPABHEHUM 71a00paTOPHBIM
4/- 3aHSITUAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 3 pazneny 2/- | 4/- 1/6
Paznen 5. AIIMIPOKCUMALIUSA
Tema 5.1 IlocTpoeHue anmpoKCUMHUPYIOLIEH 3aBUCUMOCTH [HoaroroBka k
JEKIHSIM
11 2121 161.1], [6.1.2],
[6.1.3]
Tema 5.2 Buapl annpokCUMHUPYIOLIEH 3aBUCUMOCTH ITonroroBska x
JEKIHSIM
1 2121 16.1.1], [6.1.2],
[6.1.3]
Tema 5.3 KBagpaTtuunas anmpoKCHUMaIIus IToaroroBka
JIEKLUSIM
- 2121 16.1.1], [6.1.2],
[6.1.3]
[IpaxTrnueckas padora Nel. Amnmpokcumanus IToaroroBka k
MIPaKTHYECKUM
-1 3aHATHIM
[6.1.4], [6.2.2],
[6.2.4]
Jlaboparopnas pabora Nel. Anmpokcumanus IoxaroroBka k
71a00paTOPHBIM
4/- 3aHATHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 5 pasneny 32 | 4/-| -1 8/6
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Paznen 6. HHTEPTIOJISIIIUSA

Tema 6.1 Buabl HHTEPIOISAITIH

ITonroroBka k

JIEKIHSIM
- 6 1 16.1.1], [6.1.2],
[6.1.3]
Tema 6.2 JlokanbHOE HHTEPTIOIUPOBAHHE [ToaroroBka x
JICKIHSIM
1 16 | 16.1.1], [6.1.2],
[6.1.3]
Tema 6.3 I'mobabHOE UHTEPIIOIUPOBAHHUE [ToaroroBka x
JICKIHSIM
1 16 | 16.1.1], [6.1.2],
[6.1.3]
Tema 6.4 AnprepHaTHBA III00ATHHON HHTEPIOIISIIIHN [onroroBka k
1/- JEKIHSIM
[6.1.1], [6.1.2],
[6.1.3]
JlabopatopHras paborta Nel. HuTepnomsmus [onroroBka k
ma00paTOPHBIM
4/- 3aHATUAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Htoro no 6 pasnery 4/- | 4/- 3/18
Pa3zgen 7. BBIYUCJIUTEJIBHBIE METO/bI
PEHIEHUSA 3AJAYU KON JJIs
OBBIKHOBEHHBIX TU®PEPEHIIUAJIBHBIX
YPABHEHUN
Tema 7.1 Merton Diinepa ITonroroBka x
JIEKIUSAM
1 12 V16111, [6.1.2],
[6.1.3]
Tema 7.2 MonaubuiupoBaHHbIi (YCOBEPIICHCTBOBAHHBIN ) [ToaroroBka
MeToJ Disepa JIEKIUSAM
1 052\ 16.1.1], [6.1.2].
[6.1.3]
Tema 7.3 Merton Pynre-KyTThl TpeThero nopsinka IToaroroBka
TOYHOCTH JEKIHSIM
- V2 11611 [6.1.21,
[6.1.3]
Tema 7.4 Metox Pyrre-KyTThI ueTBepToro mopsmaka [HoaroroBka k
TOYHOCTH JEKIHSIM
- 0.5 | 16117, [6.1.2],
[6.1.3]
Jlabopatopuas padora Nel. YuciieHHbIE METO/IBI PEIICHHUS IMoaroroBka K
3amaun Komu it 00bIKHOBEHHBIX Au()(hepeHIIHaTbHBIX 6/- 1a60paTOPHBIM
ypaBHEHUU 3aHATUAM
[6.3.3], [6.3.4]
Hroro no 7 pazaenry 4/- 6/- 3/7
PACYUETHO-TPA®UYECKAS PABOTA 18/18
Hroro mo aucuuminHe 20/6 | 28/- | -/14 | 38/75

Tabnuna 4.3 - Mcnonbs3yemble akTUBHBIE U HHTEPAKTUBHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHH

I/ICHOHBSyeMHC AKTUBHBIC U UHTCPAKTUBHLIC TCXHOJIOTHUU ITPUBCJCHLI B Ta6J'II/II_IC 4.3,

Bun 3angrnit

HaumenoBanue HCIIOJIb3YEMBIX AKTUBHBIX 1 MHTCPAKTUBHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH

Jlexun

TexHoorus Pa3BUTHUA KPUTUYCCKOT'O MBIIIJICHUA
ILI/ICKYCCI/IOHHBIC TCXHOJOTHUN

[IpaxTrueckue 3aHATHS, Ta00OPATOPHBIC

paboThl

TecToBEIE TEXHOJIOTHUU

TexHonorum paboThl B MaJIbIX rPyMIax
TexHOMOTHs KOJUIEKTUBHOM PadOThI
WHpopMalmoOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH

Texmomorus Pa3BUTUA KPUTUYCCKOI'O MBINIJICHU A
,ZII/ICKyCCI/IOHHBIe TCXHOJIOTHUN
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5. TEKYIIHMI KOHTPOJIb YCIEBAEMOCTHU U IPOMEXYTOYHASA ATTECTALIUA
10 U'TOT'AM OCBOEHHA AUCOUIIJIMHBI (MOAYJIA)

5.1. OnucaHue nMoKa3are/jen U KPpUTEepHUEB KOHTPOJIA YCII€BA€MOCTH, OIIHCAHHE
IIKaJI Ol€éHUBAHUA

Kputepun oneHuBaHusi pe3yabTaToB OOYyYEHHS M MPOLEAYpbl OLEHUBAHUS KOMIIETECHIUH,
(dhopMUpYEMBIX B paMKaxX JaHHOW JWCIUILINHBI, IPUBOIATCS B Ta0I. 5.4.

OueHouHble TMpoOLEAYyphl B paMKaX TEKYIIEro KOHTPOJs MPOBOIATCS IpenojiaBaTesieM
TUCIUIUIMHBL. Ha JIeKnusiX OIleHWBaeTCs aKTHMBHOCTh YYacTHs B JUCKYCCHOHHBIX OOCYXKICHUSX.
[IpakTuueckre wiM J1abopaTOpHbIE 3aHATUS MPOBOAATCS B (OpME BBIMOJHEHUS WHIMBUIYaJIbHBIX
3amanuii. llpu BBIMOJHEHUM WHAMBUAYAJIHLHOTO TPAKTHYECKOTO WM J1a00paTOpHOTO  3aJaHUs
IpernojaBaTesieM OLICHUBAETCS KaueCTBO BBINOJHEHHOTO 3aJaHHs, CPOK €ro BBIMOJIHEHMS, KaueCTBO U
CpOK 0(hOpMIIEHHUS OTYETA, OTBETHI HA BOIIPOCHI MIPEIO1aBaTesl.

CamocTtosaTenbHass paboTa BKIIOYACT BBIIOJHEHUE CAMOCTOATEIBHBIX 3afaHuii B  Qopme
WHIMBUIYyaIbHBIX 3a1anuii (PT'P).

TectupoBanue npoBoautcs ¢ ucnosb3zoBanueM C/JO MOODLE. KonTpoiasHoe TecTHpOBaHUE 1O
paszzaenaM JUCHUIUITMHBI TPOBOIUTCS B PAMKAX CAMOCTOSITEIIbHON pabOTHI.

KoHTposbHBIN TeCT conmepkuT 87 TecTOBBIX BompocoB (oneHuBanne 30% mokasarenei, Bpems
Ha npoBenieHne TectupoBanust 20 MHUHYT).

Ornucanue mokaszateneil 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OMKUCAHUE IIKaJl OIICHUBAHUS Ha
JTane TEeKyIlel aTTeCTalluy MpeIcTaBiIeHbl B Ta0. 5.1.

[TpomMexyTouHas aTTecTalus MPOBOJUTCS B popMe 3aUeTa C OLEHKOM.

Onwucanue mokasareseil 1 KpUuTeprueB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE IIKaJ OICHUBAHUS Ha
JTare NPOMEKyTOYHOM aTTeCTalluu MPeCTaBlIeHbI B Ta0. 5.2.



Tabmuna 5.1 — Onucanue noka3artenel 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OTMCAHKE IIKaJ OLEHUBAHUS Ha dTane TeKyllel arTecTaluu

Kon u Kpurepuu u mikasia oeHUBaHus
Kon n nHanmeHnoBanue HanMEHOBaHHE ®opma
[TokazaTenn KOHTPOIISI yCIIEBAEMOCTH
KOMIIETEHIIMU UHINKATOpa 0 GamtoB 1 6ammoB KOHTPOJIA
KOMITETEHINN
OIIK-1 HOIIK-1.1. Ucnonezyer 3HaTh: Teoperuueckuilt Matepuan He | TeopeTHueckuii MaTepran Kontpons
Crnocoben €CTECTBEHHOHAYYHbIC U BrruucnurensHble METOIBI PEIICHNS HH)XEHEPHBIX N3y4eH WIN N3y4YeH H3y4eH. ydacTus B
MIPUMCEHSTH 00IIeHHKEHEPHBIC 3a1a4 YaCTHYHO. JIICKYCCHUSIX
€CTECTBCHHOHAYUYHBIE | 3HAHUS, METOAbI Ha JIKLHUIX
1 OOLIEMH)KEHEPHBIE | MaTeMaTHYeCKOTO aHalu3a | YMeTh: Jlabopatopusie/npakTnueckue | JlabopatopHble/mpaktudeckue | KoHTpoib
3HAHMS1, METOJIBI Y MOJICITMPOBAHMS IS PaspabarteiBats B Matlab u naterpupoBanHoii cpene 3aJJaHMs HE BHITIOJIHEHBI WIN 3aJJaHHs BBITIOJIHEHBI BBITIOJTHEHHS
MaTeMAaTH4CCKOTOo pelIeHHs CTaHJapTHBIX Visual C++ mporpaMmel JUis peanu3anuu BBIMOJIHECHBI YaCTHYIHO. MOJTHOCTBIO. 1a00paTOPHBIX/
aHaJIM3a u npo¢ecCHOHANBHBIX BBIYHCIIUTEIBHBIX METOIOB MIPAKTUYECKUX
MOJIETTMPOBAHHS, 3a7ad. 3aaHui
TEOPETHYECKOTO H (cm. Tabm. 4.2)
SKCIICPUMEHTAIIBHOT'O Baagers: Jlabopatopusle/npakTndeckue | JlaboparopHsle/mpakTuueckue | KoHTpois
HCCIIEJOBAHMS B bazoBbIMH 3HAHUSAMH B 0071aCTH BBIYHCIUTEIBHBIX 3aJ1aHUsI BBITTOJTHEHBI 3a[aHusI BBITTOJTHEHBI BBITIOJTHEHUS
popeCCHOHATBHOM METOJI0B, HEOOXOJUMBIMH ISl aHAJIN3a U HEKa4yeCTBCHHO W/WJIH HE B Ka4eCTBEHHO H B CPOK. nabopatopHbIX/
JIeSITEIIBHOCTH MOJICTIMPOBAHMUS MPOIIECCOB M CHCTEM B HH)KEHEPHOU CPOK. MPaKTHYECKUX
MPaKTHKA 3a7aHuH
(cm. Tabm. 4.2)
HOIIK-1.4. Ananusupyer | 3HaATh: Teoperuueckuit Matepuan He | TeopeTHueckuii MaTepuan KouTpons
pe3yabpTaThl [TakeT nmpuKIaAHBIX TIPOTPAMM ISl pEIICHUS 3a7a4 U3y4YeH WM U3y4eH U3y4eH. y4acTHs B
TEOPETUYIECKOTO U TeXHHUYEeCKUX Bbruuciennii Matlab u uaTerpupoBanHyo | 4acTHYHO. JIUCKYCCHUSIX

AKCIIEPUMEHTAIHLHOTO
HCCIIe0BaHKs 00BEKTOB
npodeccnoHambHOMI
JIeSITEILHOCTH, OLIEHUBAS
HX JOCTOMHCTBA U
HEJIOCTATKH.

cpeny Visual C++ s peanusaniy BEIYUCITUTENBHBIX
METOJIOB

Ha JICKOUAX

Ymersn: Jlabopatopubie/mpakTudeckue | JlaboparopHsie/mpaktuueckue | KoHTposb
Pemarn 3aJa4n 06p360TKI/I JAaHHBIX C UCIIOJIb30BAHUEC 3aaHusI HE BBIIIOJIHCHBI UJIN 3a1aHUsI BBIIIOJIHCHBI BBIIIOJIHCHUSA
BBIYHCIIUTCIIbHBIX METO/10B BBIIIOJIHCHBI HaCTUYHO. IIOJIHOCTBIO. na60paT0prIx/
MIPaKTUYECKHUX
3aJaHuN
(cM. Tabi. 4.2)
Baagers: JlabopaTopHubie/mpakTrdyeckue | JlaboparopHbie/mpakTudeckue | KoHTpob
HaBbikamu pernieHus (popMaTi30BaHHBIX (PH3HKO- 3a/1aHus BBIIIOJIHEHbI 3a/1aHus BBITIOJIHEHbI BBITIOJTHEHUSI
MaTeMaTHUYeCKUX 3a1ay. HEKA4YeCTBCHHO W/WIH HE B KaueCTBEHHO U B CPOK. nab0opaTOPHBIX/
CpOK. MIPAKTUYCCKUX
3aJaHuN

(cMm. Tabi. 4.2)




Tabnuua 5.2 — Onucanue nmokasaresneil ¥ KpUTepHeB KOHTPOJIS yCIIEBaeMOCTH, ONMCaHKE IIIKaJl OLCHUBAHUS Ha dTare MPOMEXYTOYHON aTTeCTaluu

(3a4eT C OIEHKOM)

Kon u Kpurepun u mkana onieHUBaHUs
Kon u HanmeHoBaHUe HaMMEHOBaHUE
Iloka3zarenu KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIS
KOMIIETEHIINH WHIUKATOpa 0 6ammoB 1 Gamn 2 Gamra
KOMITETEHIIMU
OIIK-1 HOIIK-1.1. Ucnone3yeT 3HaTh: IIpeacTaBieH He IpeacTaseH OTBeT
OTBeT Ha BOIpoC N N N
Cnocoben €CTECTBCHHOHAYYHbIC U BhIunCIUTETEHBIE METOIBI PEIICHIUS e eIT) OIHEIH OTBET HA pa3BepHyTHt HA TEOPETHUECKHt
MIPUMEHSTH OOIeHHKEeHEPHBIE 3HAHUS, | MH)KEHEPHBIX 337144 YTCTBY BoMpOC OTBET Ha BOMPOC BoMpoC GHTeTa
€CTECTBEHHOHAYYHbBIC | METO/BI MATEMATHICCKOTO 5
TBETHI
U OOICHH)KCHEPHBIE | aHAIM3a K MOJICITHPOBAHUS OrBer HA BOMDOC TIpeacTaBIeH He IpeacraBieH e
3HAHMUS, METOJIBI JUTSL PEILICHUS CTAHJAPTHBIX oroviers eI; HOJIHELL OTBET HA pasBepHYTHIit OTOMHHTCALbC
MaTeMaTHYECKOTro npodeccroHaNbHBIX 3a/1a4. YICTBY BOIIPOC OTBET Ha BOIPOC
AHATH3A 1 BOIPOCHI
MOJICITUPOBAHHS, Ymerh:
TEOPETHYECKOrO 1 Paspabarsiats B Matlab u nunterpuposanHoit
9KCTIEPHMEHTATLHOTO cpene Visual C++ mporpaMmel st
caJIn3allu BBIYHUCIIUTCIIbHBIX METO0B
HCCICIOBaHuA B Il)}naneTb' 3a1aHHe He PeMICHO 3amanue pemeno ¢ | 3agaHue penieHo Pewenue 3angau
MPOECCHOHATHHOM ) p omrmoKkamMu BEPHO Ourera
JeSTENbHOCTH ba3oBbIME 3HAHUSMH B 00IaCTH
BBIYHCIIUTEIbHBIX METOIOB, HEOOXOIUMBIMU
JUTSL aHAITU3a U MOJICITUPOBAHUSI IPOLIECCOB U
CHCTEM B MH)XEHEPHOM NPaKTHKU
HOIIK-1.4. Ananusupyer 3HaTh:
pe3yJIbTaThl TEOpETHUECKOro | [lakeT MPUKIAAHBIX IPOTrPAMM JIJIsl PEIICHUS OTBeT Ha BOMDOC Ipencrapnex He IpexacraBnen Ortser
Y 3KCTIEPUMEHTAILHOTO 3aj1a4 TeXHUYIEeCKUX Bhruucienui Matlab u P HOJIHBIN OTBET HA Ppa3BEPHYTHIiA Ha TEOPETHICCKHUI

HCCIIe0BaHKS OOBEKTOB
npodeccnoHambHOMI
JIeSITEILHOCTH, OLIEHUBAS
UX JOCTOHMHCTBA U
HEIOCTATKH.

uHTErpUpoBannyto cpexy Visual C++ ms
pean3alyy BEIYUCIUTENBHBIX METOIOB

OTCYTCTBYET

BOIPOC

OTBET Ha BOTIPOC

BOIIpOC Ouiera

OTBeT Ha BOIpOC
OTCYTCTBYET

IIpencrasnex He
MOJIHBIM OTBET Ha
BOIIPOC

IIpencraBnex
pa3BEepHYTHIN
OTBET Ha BONIPOC

OTBeTHI
Ha
JIOIOJIHUTEIbHEIE
BOTIPOCHI

YMeThb:
Pemats 3a1aun 06pabOTKH TaHHBIX C
HCITIOJIB30BAHUE BBIYHCIIUTCIIBHBIX METOIOB

Baagernb:
Haseixkamu perreHnst GopMaIn30BaHHBIX
(hU3UKO-MaTEeMAaTHIECKUX 3a]1ad.

3aganue He penieHo

3aaHue pemeHo ¢
OIIMOKaMH

3anmanue penieHo
BEPHO

Pemenue 3amau
ouiera
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Ta6nuna 5.3 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 33 IPOMEXYTOUHYIO aTTECTAIMIO

Basl 3a Tekyyro baipl 32 IpOMEXYTOYHYIO ATTECTAIHIO
ycreBaeMocTh* CyMMapHO€e KOJIMYeCTBO bansel 3a perienue Ouenka
OamoB** 3agay**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTJIUYHOY

*) konuuecmeo 6anI06 paccuumpieaemcs 8 coomsemcemeuu ¢ maoauyei 5. 1.
**) konuuecmeso 6aNN08 paccuUmvléaemcs 6 Coomeemcmeuu ¢ maobauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33JJAHUA WM MHBbIe MaTepHuaJbl, HE06X0AUMbIE
JAJis1 OLeHKHU 3HAaHUM, YMeHHMH, HAaBbIKOB U (HU/IM) ONbITa /JeATEeJIbHOCTH B XojJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

Tunosple 321aHHsl K NPAKTHYECKUM (CEMHHAPCKAM) 3aHATHSM
[Tpaktuueckas padbora Ne 1: TEOPUS ITOT'PEINIHOCTEMN.
Oxpyriuth 9mciio, octaBuB BepHblie 3Haku 0,34484 ;65 = 0,4%

Ipaktrueckas pa6ora Ne 2: BRIYMCJIMTEJIBHBIE METO/IbI PEINIEHWA CUCTEM JIMHEMHBIX
AJITEBPAYECKMX YPABHEHUI
Haiitn pemienue cuctembl JTUHEHHBIX anreOpanuecKux YpPaBHEHHH BBIYUCIUTEILHBIMH METOaMHU:
MeroaoM ["aycca, MeTogom 3eiesnsi, METO0M MPOCToi utepanuu ¢ TouHocThio 0,0001

76X, +58x%, +4,7X, =101

38X, +41x, +2,7X, =97

2,9%, +21x, +38x, =78
3amauy pemuTh B makere Excel.

[TpakTuaeckas padora Ne 3: ATITIPOKCUMAIIA

IIpy npoBeneHUM HKCHEPUMEHTA YCTAHOBJIEHA 3aBUCHMOCTh YaCTOCTH BOCILUIAMEHEHHMS MeTaHa OT
CKOPOCTH JETOHAIlMK aMMOHHUTa. JlaHHble coOpaHbl B Tabnuie. TpedyeTcss moaydyuTh BBIpaKEHHE ITOU
3aBUCUMOCTH B BHJIe (GopMynbl. BbiOpaTh nydimmii BUA anmpOKCUMUPYIOLIEH 3aBUCHMOCTH. 3ajady
pemnth B Excel.

YacTocTh ) 1.4 20 3,0 4,0 6,0 8,0 10,0
BOCILJIaMeHEH s, %
CKkopocTb 8 16 8,8 6,0 3,2 2,2 1,2
JeroHauuu D

Tunosele 3aganus 115 J1adopaTOpHBIX padoT:

Jla6opaTopHas paGora Ne 1: TEOPHS TIOT PEIIIHOCTEM.

Boruncnuth nepuos kosniebaHusl MasiTHUKA U HAaWTH aOCOJIIOTHYIO U OTHOCUTENBbHYIO MOTPEIIHOCTH IpU
n~=3,124,1 =120,0 cm, g~981,32 cm/cex’. Pe3ynpTar OKpYIiuTh 110 IIPABUIAM OKPYIVIEHUS IIOIPELIHOCTEN
U IpUOIMKEHHBIX Yncen. 3aiauy pemuTs B nakere Excel.

Jlaboparopnast pabora Ne 2: BBIYMCJIMTEJIBHBIE METO/IbI PEHIEHM HEJIMHEMHBIX
(AJITEBPANMYECKUX MJIN TPAHCHUEHAEHTHBIX) YPABHEHUU

Jlano HenmHeitHOe ypaBHeHHE 2X° +9X? —4 =0. OT/IeNuTh ero KOPHM Ha OTpe3Ke OT -2 0 2 C IIaroM




0,1. IlpoBecTu yTOUHEHME KOpHEH ypaBHEHHs METOJOM IONOBHHHOTO JENeHHs ¢ TOUHOCThIo &=107* .
Otnenenue KopHe# mpoBecty B nakere Excel. 3apauy pemmts B CH+.

s penienus 3ajauy HanmucaTh QyHKIIMH:

¢ (pyHKIUIO, IPEICTABIISAIONIYIO COOON MPABYIO YAaCTh YPABHEHHS.
¢ (yHKIMIO METO/1a TIOJIOBUHHOTO JICJICHHUS.
B rmaBHO# ¢yHKIME 0OpaTuUThCS K (PYHKIMM METOJa TOJOBHHHOTO JENICHHs, BBIBECTH Ha HKpaH

3HAUYCHHA KOPH:A, YHUCIIO HTepaHHﬁ, 3HaA4YCHUA HOI’pCHIHOCTGfI MeToJaa.

JlaGoparopnas pabora Ne 3: BbI‘{I/IUCJH/ITEJILHLIE METO/bl PEIIEHUS CUCTEM JIMHEMHBIX
AJITEBPANYECKUX YPABHEHUU

HadepTuTh 0JIOK-CXEMBI U HAIIUCaTh IPOrpaMMy JIJIsl PEIICHUS CUCTEMbI TUHEHHBIX YPaBHEHUH METOIOM
3elinens

20,9, + 2,1, +0,9%, = 21,70
1,2X, + 21,2, +15X, + 2,5X, = 27,46
21X, +1,5x, +19,8%, +1,3x, = 28,76
0,9, + 2,5, +1,3X, +32,1x, = 49,72

HJ’IS[ pEeLICHUA 3alda4 HAIINCATh (1)YHKI_II/II/II

¢ JIJI1 BBOJJa MAaTpHUILblI U BBIBOJA MATPHILIbI

¢ I BBOJA BEKTOPA K BBIBOAA BCKTOPA

¢ JIIs1T NOpUBCACHUA CHUCTEMbI K HOPMAJIBbHOMY BHAY, JISI IIPOBEPKU YCIOBUA CXOAUMOCTH, IJIA

BBIYHCJICHHA HOPMbI MAaTPHIIbI, 1JIA PCIICHUA CUCTCMbI MCTOAOM I/ITepaI_II/Iﬁ 3el7men}1, JJIAA BBIYUCIICHUA
IOrp€rHOCTU METO1a

B rnaBHO# GyHKIIMM 00paTUTHCS K ATUM (QyHKIMSIM. BbIBeCTH Ha 9KpaH HOPMAIbHYIO CUCTEMY, HOPMY
MaTpPHIIBI, 3HAYCHUSI BEKTOPA MPUOIMKSHUN Ha KaXKI0M HTEpaIiy, TOTPEIIHOCTh METO/1a.

KommuiekT THIIOBBIX 3aaHUi /151 pacyeTHO-Tpaduyeckoii padoTnl

Pazzen 1. TEOPUS IIOT'PELLIHOCTEN

3ananue 1.

Bapuanm 3a0anus evibupaemcsi 6 coomeemcmeuu ¢ NOPOKOBbIM HOMEPOM CMYOeHma 8 CRUcCKe
epynnol.
1. Ywucno X = 0,068147, Bce unudprl KOTOPOro BEPHBI B Y3KOM CMBICIIE, OKPYIVIUTh J0 TPEX 3HAYAIIUX

w

1.
2.

uudp. s nonydennoro yncna X; & X Haiitu aGCONOTHYIO U OTHOCHTENbHYIO MOIPENIHOCTH. B
3aIMucH yucia Xq yKa3aTh KOJIUYECTBO BEPHBIX LU(P (B Y3KOM U IIHPOKOM CMBICTIE).

(b—c)
2a+b
b=6,453, ¢ =354. 3anauy peummts B Excel.
Oxpyrnuts pesyasrat: 28,016 £ 0,17.
Brruuciuts 00beM 1mapa U ero morpemHocTd, ecnu ero paauyc R = (15,73 + 0,02) mm. 3amauy
petnTh B Excel.

Berancnauths 3HaueHHWe BENWYHMHBI Z = IIpU 3aJIaHHBIX 3HAYCHUAX IMApaMETPOB a=1,105,

Pasnen 2. BBIYMCJIMTEJIbBHBIE METO/1bI PEIIIEHM HEJIMHEMHBIX (AJITEBPANYECKHUX
NJIN TPAHCHEHIEHTHBIX) VPABHEHUMN
3amaunue 1.

OTnenuTh KOPHU 3aJJaHHOTO YPABHEHUS, MOJIb3YSICh TAOIUYHBIM U TpapUUECKUM METOJaMH.
[Io merony monoOBHHHOrO AeneHus, MeToay HbroTOHa M METOmy NMPOCTOM WTEpaluy BBIYUCIUTH

-3
KOPHH 3aJlaHHOTO ypaBHeHHsi ¢ TOYHOCTHIO 10 °. BBMMCIMTE MOTPEIIHOCTH METOJOB M IIOCTPOHUTH
rpaduku. 3amauy pemmts B Excel u Matlab.

HOMCPp BapuaHTa YPaBHCHUC IMOACHCHUA

1 27 =sin x npu X <10
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Pazpen 3. BBIYMCIIMTEJIBHBIE ~ METO/IbI ~ PEIIEHMS ~ CUCTEM JIMHEWHBIX
AJITEBPAMYECKNX YPABHEHNU

Samanue 1.

Pemmth cuctemy nuHeitHbIX ypaBHeHUH Buaa AX=B mo 3aganaeiM Matpuiie A u Bektopy B. Tpebyercs
pELINTh CUCTEMY JBYMs 3a/JlaHHBIMU MeToAamu. 3anaudy pemuTb B CH++. McxonHble naHHBIE JOJIKHBI
CUHTHIBATHCS U3 (aiina.
Jlns metona ["aycca BBIBECTH Ha 3KpaH MaTpUIly TPEYroJbHOTO BUAA, KOPHU, BBIYMCIUTH MTOIPEIIHOCTD.
JlJiss UTepallMOHHBIX METOJOB BBIBECTH Ha JKpaH IMOCIIEI0BATEIbHBIC MPUOIMKEHHUS BEKTOpa X, YHCIIO
uTepanui, NOrpeHoOCTb.

Memoowl pewienus:
1. Meton I'aycca ¢ Tounoctsro 0,001.
2. UrepalnOHHBIM METOJT C IPOBEPKON YCIOBHUS CXOAUMOCTH:
a) 1711 YETHBIX BAPUAHTOB — METOJ IPOCTHIX UTeparuii ¢ Tounoctsio 0,001;
0) JUI1 HEYETHBIX BApUAHTOB — METO 3eiens ¢ TounocThio 0,001.

KoadduiineHTs MATPHIIEL H BEKTOpa

HOMep
MaTpHIla CHCTeMEI IIpaBas 4acTh
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

5.2.2 TunoBble KOHTPOJIbHbIE 33aJJaHUSI UM MHbIEe MaTepHuaJibl, HEO6X0AUMbIE
AJisl OLleHKM 3HAaHW#, YMeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€ NPOMEXYTOYHOM
aTTecTanyu o AMCIUIINHE

Ilepeyens BompocoB u 3aganmii 1Jjsi noaroroBkn k 3adery (OIIK-1 CrocoGeH mpuMEHSTh
€CTeCTBEHHOHAYYHble U  OOIIEMH)KEHEpHble 3HAHMUsS, METOAbl MaTeMaTH4YecKOro aHajuu3a M
MOJIETTUPOBAHUS, TEOPETHUYECKOIO0 U OSKCIEPUMEHTAIBHOTO UCCIENOBaHMUS B MNPO(decCHOHATBHOU
nesrenbHocT; MOIIK-1.1 HMcnonb3yeT ecTecTBEHHOHAy4Hble M OOIEHMH)KEHEpHBbIE 3HAHHUS, METOMbI
MaTEeMaTHUYeCKOIr0 aHajlM3a U MOJEIMPOBAHUS JJISl PEUIeHHs] CTaHIapTHBIX NMPO(eCcCHOHATBHBIX 3a7ady;
NOIIK-1.4 AnanusupyeTr pe3yabTaTbl TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO MCCIEI0BAHUS OOBEKTOB
npodecCHOHATBHOM JeITSILHOCTH, OIIEHMBAs UX JIOCTOMHCTBA M HEIOCTATKHU):

M cTOYHMKH TOTPETHOCTEN.

OtHocuTenbHas U a0COMIOTHAS MOTPEITHOCTH MPUOTMKEHHOTO YHCIa.

3Havarniye v BepHble HUPPb IPUOIMKEHHOTO YUCIIa.

CBs13p a0COTIOTHON M OTHOCUTEIBHON MOTPEIIHOCTH YHCIIa C KOJTMYECTBOM BEPHBIX LIM(P ITOr0 Yua.
Oxkpyrnenue yucia 10 N 3Havgamumx mudp.

[TorpemnocTu apupmMeTHIECKUX AEUCTBUNA (CYMMBI, pa3HOCTH).

[Torpemuoctu apupmMeTHUECKUX AeUCTBUN (TIPOU3BEICHMSI, YACTHOTI'O)

[TorpemnocTu apupmMeTHUeCKUX AeUCTBUN (TIPOU3BENCHUS, YACTHOTO, KOPHS).

[TorpemHocTn »neMeHTapHBIX (YHKIMHA ((YHKUMM OIHOM mNepeMeHHOW, (YHKIMU HECKOJIBKUX
IIEPEMEHHBIX ).

10. I'padumueckuii MeToa OTAEICHUS KOPHEW ypaBHEHHUS.

©oON O WD E

11. AmanuTudecKuii METOJ] OTAETCHHSI KOPHEH ypaBHEHHS.

12. PemieHue HeNMHEHHBIX YpaBHEHUH METOI0M OnceKinu. DopMyJia OrPEIIHOCTH METOIa

13. I'padmueckoe mpeacTaBieHHE METOAA OUCEKIIHH.

14. Pemennie HEMUHEHHBIX YPaBHEHUNA METOIOM MPOCTOH ureparuu. @opmyiia TOTPEITHOCTH METO 1A
15. I'padmueckoe mpeacTaBieHHE METO/1a IPOCTON UTEPALIUH.

16. Permienue HeMHEHHBIX YPaBHEHUH METOIOM KacaTeabHbIX. DopMyria MOrPeIHOCTH METOa
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17. TI'paduueckoe npeACTaBICHUE METO/Ia KacaTEeIbHBIX MPU PEIICHUN HEIIMHEWHBIX YPaBHCHHI.

18. CpaBHeHme MeTONla KacaTeNbHBIX W METOJa OMCEKIUHA MPUMEHHUTEIBHO K PEIICHUI0 HEITMHEHHBIX
YPaBHEHHUHU.

22. Bcerga nu mMO3BOJSET METOJ OJOBUHHOTO JIEICHUS BBIYUCIUTEH OT/EICHHBIA KOPSHb YPAaBHEHHUS C
3aJJaHHOI TOYHOCTHIO?

23. Kak BRIOMpAIOTCS KOHITBI OTPE3Ka CIEAYIONIEr0 HHTEpBaia B METO/IC TTOJIOBUHHOTO JICTICHUS?

24. Kakumu cBoiicTBaMu A0JDKHa oOnamath (yHkiwms f(x), 4ToOBI METOAOM IOJOBHHHOIO EJIECHUS
MO’KHO OBLIO rapaHTHPOBAHHO PEIUTh ypaBHeHHe: f(x)=0?

25. Yto HEe0OXOAMMO ISl HAXOXIECHHUS XOTsS OBl OJHOIO JEHCTBUTEIBHOrO KOpHsS ypaBHeHus: f(X)=0
METOJIOM MPOCTON UTEepalru?

26. MOXHO 1M HaWTH KOPEHb METOJOM TIOJIOBHHHOTO JCJICHUS, €CIM OH HAaXOJWUTCS Ha TPAHHUIIC
UHTEepBaa?

27. V3 4ero cienyeT UCXOIUTh, KOTAa BeIOMpaeTcs B Metoae HproToHa niepBoe mpuOImkeHue Xo?

28. Yto HeoOxomumo Juist Toro, 4to0sl ypaBaeHwue: f(x) =0 pemanocs meromom Herorona?

29. B kakux ciyyasx npuMeHeHue MeTona HproToHa He peKOMeHTyeTcs?

30. Pemienue cucrem JUMHEHHBIX anredpanyeckux ypaBHeHuil. Metop ["aycca.

31. Pemienue cucteMm JMHEHHBIX anreOpanuecKux ypaBHeHH. MeToa utepanuii u Metoa 3eiaens.

32. PemieHue cucteM HENWHEHHBIX anreOpamveckux ypaBHeHui. Meton Heiorona. Meton mpoctoit
urepanuu. CpaBHUTEILHBIA aHATH3 METOJIOB.

33. TlocranoBka 3ajauu HHTEpHOAMU. JloKabHAS U TII00aTbHASI HHTEPIIOJISIIHS

34. JluneliHas W KBaJgpaTHYHAS WHTEpHOISNUA. BceTpoeHHblE (YHKIMM JHHEHHOW W KBaJPaTUIHOM
untepnosiiuy B Matlab

35. Hnrtepnonsunonnsiit noauHoM Jlarpanxka. [lorpemrHocts naTepnionsuuoHHon ¢hopmyssl Jlarpanxka

36. KoHeuHble pazHOCTH

37. llepBblil MHTEPHOISALMOHHBIA MOIMHOM HbioTOoHa. BBIBOA mepBOW HMHTEPHOJALMOHHONW (OPMYIIBI
HeroTona

38. BTopoil MHTepHOJANMOHHBIM MONIMHOM HbioTOHA. BBIBOJ BTOPON WHTEPHOISIHMOHHON (OpMYITBI
Hrrotona

39. Monsrtue cinaitna. [Ipumep HHTEPIIONSAINY CTUTAHAMH.

40. ®opmyisl uncieHHoro auddepeHnrpoBaHus

41. Anmpokcumariusi. [loctaHoBKa 33124y anpOKCUMAIUHU B 3aIaHHOM KJ1acce (PyHKITUH.

42. Anmpokcumaliys o MEeToly HaMMEHBIINX KBaapaToB. JInHelHas 3aBUCUMOCTh

43. Anmpokcumarniys o MEeTO/ly HAaMMEHBITNX KBaapaToB. CTeneHHas U MoKa3aTelbHas 3aBUCUMOCTH

44. KampartuyHasi anmpoKCHMAITHS.

45. Anmpokcumanus B Matlab

IIpuMepHBIH TeCT AJI1 HTOIOBOr0 TECTHPOBAHMS:

Pasgen 1. TEOPUS TIOI'PEIIHOCTEM (OIIK-1 CrocoGeH NpHMEHATh eCTECTBEHHOHAYUYHEIE W
OOIIeH)KEHEPHbIE 3HAHUS, METOJbl MAaTEMaTHUYECKOI0 aHalIW3a M MOJEIMPOBAHUS, TEOPETUUYECKOIO U
HKCHEPUMEHTAIBHOTO HuccienoBaHus B mnpodeccruonanbhoi aestensHoctd; WOIIK-1.1 Hcnoas3yer
€CTECTBEHHOHAy4YHble U  OOLIEMH)XEHEpPHbIE 3HAHMSA, METOJbl MAaTeMaTH4YeCKOro aHaiu3a u
MOJICIMPOBAHUS JJIsl PELIeHHUs CTaHAAapTHhIX MpodeccuoHanbHblx 3amay; WOIIK-1.4 Ananusupyer
pe3yNbTaThl TEOPETHUECKOIO0 M SKCIEPUMEHTALHOTO HCCIIEeOBaHUS OO0BEKTOB MpodeccnoHalbHOM
JEATENLHOCTH, OIIEHMBAs UX JTOCTOMHCTBA M HEOCTATKH):
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1. AGconoTHas MOrPeIHOCTD NPH OKPYIVICHUHN YHCJIA 7 10 TPEX 3HAYAIUX HU(P paBHA
BriGepute oquH OTBET:

0,005
0,5

0,2
0,0005

“

~

)

2. B uem BbIpakaercsi 00bIYHO OTHOCUTEILHAS MOTPENIHOCTH ?
Bri6epute oquH OTBET:

B npornenTax Ha enqunuity (%o/en.)

B mTykax ()
“ B nponenTtax (%)

© B x (x)

Pasgen 2. BBIUYMCJIUTEJILHBIE METO/bI PEIIEHWS HEJIMHEWMHBIX (AJITEBPAUYECKHUX
NJIN TPAHCLEHJIEHTHBIX) YPABHEHMIA (OITK-1 CriocoGeH NpUMEHSTh eCTeCTBEHHOHAYYHBIE U
OOIIEMH)KEHEPHbIE 3HAaHUS, METOJbl MAaTEeMaTHUYECKOr0 aHAINW3a U MOJCIUPOBAHMS, TEOPETUUYECKOTO U
HKCHEPUMEHTAIBHOTO HccienoBanuss B mpodeccronanshoii aestensHoctd; WOIIK-1.1 Hcnons3yer
€CTECTBCHHOHAYYHble U  OOILIEMH)KEHEpHbIE 3HAHMUsS, METOAbl MAaTeMaTH4YeCKOro aHajuu3a M
MOJICIIMPOBAHUS JJIsi PEIIeHHs CTaHAAapTHHIX mpodeccnoHanbHbix 3amay; WOIIK-1.4 Anammsupyer
pe3yabTaThl TEOPETUYECKOTO U 3KCIEPUMEHTAIBbHOI'O MCCIIEOBaHUS OOBEKTOB MPOheCcCHOHATBHOMN
JEATSILHOCTH, OIICHMBAs UX JIOCTOMHCTBA M HEOCTATKH):

1. B yeM 3akiI04aeTcs 3a7a4a OTAeJIeHUs KOPHei?
BriOepure oauH OTBET:

o . .

B YCTaHOBJICHUHU KOJUYECTBA KOPHEH, a TaKke HanboJiee TECHBIX TPOMEXYTKOB, KX bl U3 KOTOPBIX
COJIEPKUT TOJBKO OJWH KOPEHb

B YCTaHOBJICHUH KOPHSI pELICHUS] YPaBHEHUS

B YCTAHOBJICHUH KOJIMYECTBA KOPHEU

B Ha3HAYEHUH KOJINYECTBA KOPHEU
2. JIns pynknun y = X> —1y=x2—1 BbIGepuTe NPABHIbLHOE 3HAYEHHE IEPBOr0 NMPHGIMKEHHS K

KOPHIO 10 MeTO/y KacaTeJIbHbIX HA uHTepBaJe [0, 2]
Bri6epute ofuH OTBET:

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

)

~

~

5.3. IIponeaypa oneHMBaHUs pe3y/ibTaTOB 06y4eHUs MO AUCHMILIMHE

[Tponienypa oueHuBaHus (OPMHPYEMBIX B paMKax JAMCHUUIUIMHBI KOMIETEHUUH (3JIEMEHTOB
KOMIIETEHIIHI) COCTOUT M3 CICTYIONINX ATAIIOB!

1. Texyuuii KOHTpPOJb (OMMCAHUE MOKa3aTeae U KPUTEPUEB KOHTPOJIS YCIeBAEMOCTH, ONUCAaHHUE
IIKaJI OIICHUBAHUS Ha JTale TeKYIeH aTTeCTalluy MpeACTaBlIeHb! B Ta0. 5.1, 3amanus B m. 5.2.1).

2. IIpomexxyTouHasi aTTecTalus (OMMcaHue MOKazaTesell U KPUTEPUEB KOHTPOJIS YCIIEBA€MOCTH,
OTMCaHME IIKAJT OIEHUBAHUS HA ATAIle MPOMEKYTOUHOW aTTECTAIlMU NPEACTABICHBI B Ta0M. 5.2, 3a1aHus
B 1. 5.2.2).

Jns Bcero mepedHs (GOpPMHUPYEMBIX KOMIIETCHIMH (DJIEMEHTOB KOMIIETEHIIMN) JAHCIUTUINHBI
MPUBOJUTCS MPOLETypa OLEHKH Pe3ylbTaToB o0ydeHus (tadai. 5.4).
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Tabnuust 5.4 — [Iponeaypa, KpUTEPUHU U METOJIbI OIIEHUBAHUS PE3YJIBTATOB O0YUCHUS

[Tnaaupyemsle pe3yabTaTsl 00yIeHUS

KpMTep 1Y OLICHMBAHUA PE3YyJIbTATOB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KpuTepHii — Xoporuiee

4 KpuUTepHii — OTINYHOE

MeToabl OlleHUBaHUS

BreruncanutenbHble METOABI peuICHUA MHKCHECPHBIX
3aga4y

3HAHHH

IIOHUMACT U MOXKET
O0OBSICHATH TIOJTYyUCHHBIC
3HaHUA

YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYUYCHHBIC
3HaHUA

MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIEHYIO
M03HABATEIbHYIO
JIEATENBHOCTD

YCBOCHUA YCBOCHUE
YCBOCHUE «XOPOILIO» YCBOCHUE «OTIUIHO»
«HEYOBJIETBOPUTEIBHO» «YJLOBJIETBOPUTENBHOY
OIIK-1
NOIIK-1.1
3HATh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHO Ha nocratouno BricokOM OTIMYHO TOHUMAET U VYdactue B 00CyXIeHUN

JIUCKYCCHOHHBIX
MaTepHaoB Ha JICKIUAX
TectupoBanue
[IpomexyTounas
aTTecTanus

Ymers:

PaspabateiBars B Matlab u unterpupoBanHoii cpeme
Visual C++ mporpaMmsI JJist peani3aiun
BBIYHCIIUTEbHBIX METOIOB

He nemoncrpupyer
yMEHUs

He yBepenno
JEMOHCTPUPYET YMEHHUS

JloctaTouHO yBEpEeHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Bemonuenwne 113 unu JIb
Ortuet u 3amura PI'P

Baagernb:

BaSOBLIMI/I 3HAHUAIMU B O6J'IaCTI/I BBIYUCIIUTCIIBHBIX
METOJI0B, HEOOXOIUMBIMU IS aHAJIN3a U
MOJICIIMPOBAHHS MIPOIIECCOB U CHCTEM B HHKCHEPHOM
MPaKTHKA

He nemoncrpupyer
HaBbIKH

He yBepenno
JEMOHCTPUPYET HaBBIKU

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKH

OTINYHO AEMOHCTPHPYET
CaMOCTOSITEIIbHBIC HaBBIKK

Bemonuenwne 113 unu JIb
Oruer u 3amura PI'P

OIIK-1
NOIIK-1.4

3HaTh:

[NakeT MPUKIaTHBIX IPOTPAMM JJIS PEIIEHUS 3a1a4
TeXHHYecKuX Beruucienuii Matlab u
uHTErpupoBannyto cpexy Visual C++ s peanuzarmu
BBIUUCIIUTEIbHBIX METOIOB

OTCyTCTBHUE YCBOCHUS
3HaHUH

HemoctaTtouHO yBEepeHHO
MOHUMAET U MOXKET
OOBACHSTH MOJTyYCHHbIC
3HaHUS

Ha noctratouHo BEICOKOM
YPOBHE MIOHUMAET U MOXKET
O0OBSICHATH MOJTYUCHHBIC
3HAHUSA

OTIMYHO TOHUMAET U
MOXET OOBSACHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITENHHYIO
MO3HABATEIbHYIO
JIEATENEHOCTD

VYuacrtue B 00CyK1eHUI
JIUCKYCCHOHHBIX
MaTepUaoB Ha JICKIUAX
TectupoBanue
[IpomexyTouHast
aTTecTanus

YMern:
Pemate 3amaun 00pabOTKY JAHHBIX C UCIIOJIE30BAHKE
BBIYHCIIMTEILHBIX METOL0B

He nemoHcTpupyet
YMEHUs

He yBepenno
JICMOHCTPUPYET YMCHHUS

JlocTaTouHO yBEpEHHO
JIEMOHCTPHUPYET YMEHHUS

OTINYHO AEMOHCTPHUPYET
YMEHUs

Brimonanenue I13 win JIb
Ortuet u 3amura PI'P

Bﬂa}IeTb HaBbIKAMM:
Pemmenus popMann3oBaHHBIX (HU3NKO-
MaTeMaTHYEeCKHX 3aa4

He nemoHcTpupyet
HaBBIKU

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTatouHo yBEpEeHHO
JAE€MOHCTPUPYET HaBbIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHBIC HABBIKU

Brimonnenue I13 nin J1b
Ortuet u 3amura PI'P




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1. baxsanos H.C., Xunkos H. II. KobGenbkoB I'.M. Uucnenusie meronsl. M.: BMHOM
Jlaboparopust 3nanmii 2008, 636 ¢. 15mT. 2002, 632 c.

6.1.2. BepxxOuukwuiit B.M. OcHOBBI yncIIeHHBIX MeTOZI0B. M.: Brictias mxomna 2005,-840 c.

6.1.3. MokpoBa, H. B. UucneHnHbie MeTOIbI B MH)KEHEPHBIX pacuerax : yueOHoe nmocooue / H. B.
Moxkpoga, JI. E. CypkoBa. — CapatoB : Aii [Tu Op Menna, 2018. — 91 ¢. — ISBN 978-5-4486-0238-2.
— Tekct : snexkTpoHHBIA // DnexTpoHHO-OMOMMOTeuHass cucremMa IPR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/71739.html — Pexxum nocryma: mis aBropusup. nojib3oBateneid. - DOIL:
https://doi.org/10.23682/71739

6.1.4. Boponmnosa, H. B. UucnenHnbie METOABI B TPOrpaMMUPOBaHKH : yaeOHoe mocodue aist CITO
/ H. B. Boponnoa, T. H. Eropymkuna, JI. . Axymun. — CapatoB : IIpodoOpazoBanue, At [Iu Op
Menma, 2019. — 125 ¢. — ISBN 978-5-4486-0761-5, 978-5-4488-0278-2. — TekcT : 31MeKTPOHHBIH //
DNeKTPOHHO-OUOIMOTEeUHAS cucrema IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/86341.html — Pexxum noctymna: miist aBropusup. [lonb3oBarenei.

6.2 /lonosiHMTE/IbHAA JIUTEPATypa

6.2.1 Typuak JL.N. OcHoBbI uncneHHbIX MeTOA0B. M.: ®usmarnut 2003, - 212 c.

6.2.2 baxpaioB H.C. Uucnennsie METO/IBI B 3a/1auax U ynpaxHeHusix. M.: Belcmias mkona
2000, 190c.

6.2.3 ®omun .M., T.E. Xumuna Mogenupoanue B MATLAB/Simulink u SCILAB/Scicos
(I'pud YMO B obmactu [Ipuknaanoit MmaTematuku U ynpasienus kauectsom) H. Hosropon, 2011- 288 c.

6.2.4 bospmunos, M. I'. BerauciautensHbie METObI alreOphl ¥ aHanM3a : ydyebHoe mocodue / M.
I'. BosipmmaoB. — CapatoB : By3zoBckoe oOpazoBanue, 2020. — 225 ¢. — ISBN 978-5-4487-0687-5. —
Texkct : snexTpoHHBIA // DnexkTpoHHO-OnOmuoteunass cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/93065.html — Pexxum noctyma: miisi aBropusup. moisbs3opareneit. - DOI:
https://doi.org/10.23682/93065

6.3 MeToauYecKHe YKa3aHUA, PEeKOMEHJAIMH U Jpyrvue MaTepuaabl K
3aHATHAM

6.3.1 ®omun .M., Kumuna T.E. Mongenmuposanue 8 MATLAB/Simulink u SCILAB/Scicos
2011- 288 c.

6.3.2 Osapr T.E., Tpounkuii A.B., [To3nseB B.B. «Hucnennsie METOBI pEIIEHNs NHKEHEPHBIX
3amau» [Jomymieno YMO By3oB o obpazoBanuto — Huwkeropoa. roc. TexH. yu-T uM. P.E. AnekceeBa. —
H. Hosropon. 2014 - 110 c.

6.3.3 Osapr T.E., Ilo3nses B.B. «Uucnennsie MmeTonsl pemeHus aupdepeHIHanbHbIX |
MaTpUYHBIX ypaBHeHui» Jlonymeno YMO By30B 1o oOpa3oBanuto — Hukeropoa. roc. TeXH. yH-T HM.
P.E. AnekceeBa. — H. Hosropoxa. 2014 — 101 c.

6.34 Opapr T. E., Tlo3mse B.B. Mertoasl BBYHCIUTENRHON MaTeMaTuku. Pemienue

g depeHIMaIbHBIX U MaTpPUYHBIX ypaBHeHUH : yueOHoe mocobue / T. E. Opapt, B. B. Ilo3aseB. —

CapatroB : By3oBckoe oOpazomanme, 2020. — 94 c. — ISBN 978-5-4487-0674-5. — Texkcr :
ANEeKTPOHHBIA //  DnekTpoHHO-OmOmuoteunas cucrema [PR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/91119.html — Pexxum noctyma: ans aBropusup. moins3osareneit. - DOI:

https://doi.org/10.23682/91119
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7. ”H®OPMALMOHHOE OBECHIEYEHHUE JUCIUIIJIMHbI

7.1 IlepeyeHb pecypcOB HHGPOPMALMOHHO-TEJIEKOMMYHUKALLUOHHON CEeTH
«MHTEepHeT», HeOO0XOAUMBbIX JAJisI OCBOEHMA AMCLUUIUIMHBI (MoAyJsi), BK/IWYas
3JIEKTPOHHBbIE OMG/IMOTEYHbI€e U HHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI

7.1.1 DnextpoHHO-OMONMOTeyHass cucrtemMa wu3aarenbctBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEYHass  cucTeMa  m3maTenbcTBa  «Jlawp». Pexum  mocryma:
https://e.lanbook.com

7.2 IlepeyeHb  JIMIEH3UOHHOIO U CBOGOJHO pacnpocTpaHsaeMoro
NporpamMMHOro o6ecneyeHusi, B TOM YMC/Je OTEe4YeCTBEHHOro MNpoOM3BOJCTBA
HEe00X0AMMOro0 AJis 0CBOEHUS AUCIUIIJINHBI

7.2.1 Onepanmonnas cucrema Windows XP u Beiie,
7.2.2 Microsoft Visual Studio 2013 u BbIe
7.2.3 MATLAB R2009b u BpI1Ie

8. OBbPA3OBATEJIBHBIE PECYPCbI AJ14A UHBAJIMA 0B U JINL, C OB3

B Ttabmaume 8.1 ykazaH mepedeHb 0Opa30BATENBHBIX PECYPCOB, HMMEKIIUX  (HOPMBI,
aJanTUPOBAHHBIC K OTPAHUYCHHSIM 37]0POBbS, a TAK)KE CBEJICHUS O HAJIMYUU CHECIUATBHBIX TEXHUYECKUX
CpeacTB 00y4YeHUs KOJUIEKTUBHOTO M UHIUBUIYATHHOTO MOJIb30BAHUA.

Tabnuna 8.1 — O6pa3zoBaTesbHbIC PECYPCHI 711 HHBaIU0B U Jinull ¢ OB3

HepequL O6pa3OBaTCJ'IBHBIX peCcypcCoB, CBCI[GHI/IH O HAJIMYKHU CIICHHAJIbHBIX TCXHUYCCKUX
HpI/ICHOCO6HeHHBIX JUIA UCITOJIb30BaHUA CpCaACTB 06y‘-IeHI/I$I KOJUICKTUBHOT'O U MHAWBUAYAJIBHOI'O
HHBaJIMAaMHU U JINOaMH C OB3 ITIOJIB30BaHUA
OBC «IPRbooksy» CrnennansHoe MobmibpHoe npunoxenue IPR BOOKS WV-Reader
SEC «latby CHHTE3aTOp pedn, KOTOPBI BOCIIPOU3BOAUT TEKCTHI KHUT W MEHIO
HaBHT AWK

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE /i
OCYLIECTBJIEHHUA OBPA3OBATEJIBHOI'O ITPOLLECCA IO JUCUUIIJIMHE
(MOAYJII0)

Y4eOHble ayauTOpUU Ul TPOBEACHMS 3aHATUN 10 JUCHUIUIMHE (MOJIYJIIO), OCHAILEHBI
000pYyZI0BaHUEM U TEXHUUECKUMU CPEJICTBAMH OOyUECHHSL.

B tabnuue 9.1 nepeunciensr:

- yueOHble ayTUTOPUU JJsl MPOBEACHUS YYEOHBIX 3aHATHH, OCHAIEHHbIe OOOpYIOBAHHUEM U
TEXHUYECKUMHU CPeICTBaMU OOyUEHUS;

- IOMELIEHUS I CaMOCTOSITENbHON pabOThl 00yUaIOIIUXCsl, KOTOPBIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBbIO MOJAKIIOUeHUs K cetu «MHTepHer» U obecrneyeHMeM J0CTyna B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBareibHyto cpeny AIIM HI'TY.

Tabmuma 9.1 — OcHaleHHOCTh Ay TUTOPUI U IOMEIIEHUHN AJIs TPOBEICHUS 3aHATHI 1 CaMOCTOSATEIbHON
pabOTHI CTYJIEHTOB 10 TUCIHUIUINHE (MOJTYITIO)

HaunmenoBanue aynuropuii u
ITOMEIICHUH T TPOBEACHUS 3aHATHI U
CaMOCTOSITEJIbHOM PabOThI

OcHalleHHOCTh ayAUTOPUN U TIOMEUIEHUH JUIsl TIPOBEICHUS
3aHATUN U CAMOCTOSITENILHON paboThI

1 Komouxu* Sven SPS-611S 2.0;

319 - Yuebnast nabopaTtopus 1 KomnsioTep B cOope;
MaTEMaTHYECKOTO MOJICITHPOBAHUS 1 IIpoekTop ¢ kperuieH, moton, Beng MX505 DPL 3000Lm
r. Ap3amac, yn. Kanununa, gom 19 13000:1;

1 Dkpan umien Master Picture 203*203 cv Matte White
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HaunmenoBanue ayquropuii u
MTOMEILICHUH 1151 TPOBEACHUS 3aHITUH U
CaMOCTOSITEJIbHOM PabOTHI

OcHallleHHOCTb ayAUTOPUN U TIOMEUIEHUM ISl TIPOBEIEHUS
3aHATUN U CAMOCTOSATEIBLHON pabOThI

FiberGlass;

1 Pabouee mecTo npemnogaBaTes;
20 Pabouux MeCT CTYACHTOB;

1 Jlocka aynuTopHas MapKepHas

1. locka MarHUTHO-MapKepHasi;

320 - YueOHast MyJIbTUMEIUITHAS 2. MynsTumenuiinbiii npoektop BENQ); . DkpaHn;
ayJAUTOPHUS 4. Komnbrotepsl PC Intel® Core™ i3-10100/256SSD/SRAM
r. Ap3amac, yi. Kanunauna, gom 19 - 14 wr;

5. I[locagouHbIX MecT - 34

10. METOAWYECKME PEKOMEH/IALIMY OBYYAIOLIMMCH 10 OCBOEHHIO
JUCLIMIIMHBI (MOAYJIS)

10.1 O6umMe MeTOoAMYECKHE PEKOMEHA AUy AJisl 00y4YaoUMXCs M0 OCBOEHHUIO
AUCHUIIMHBI, 06pa30BaTe/IbHbIE TEXHOJIOTUH

JucuumirHa peanusyercs IMOCPEACTBOM IPOBENCHMS KOHTAaKTHOM paboThl ¢ 00ydyaromMMUCS
(BKJTFOUAs IPOBEICHNE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOATEIHHON paboThl 00yJarOmuXCsi U
IIPOMEKYTOUHON aTTECTALUH.

KonrakTHass paboTa NpOBOAWUTCS B ayAWTOPHOW M BHEAyTUTOPHOH Qopme, a Takxke B
JIEKTPOHHON HH(pOpPMallMOHHO-00pa3oBareiabHOll cpeae uHctuTyTa (nanee — OHOC). B ciyuae
IIPOBEJICHUSI YaCTH KOHTaKTHOH paboTshl mo aucuuiiauHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
Yy4EOHBIX 3aHATHUI), TPYAOEMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHBajIeHTHA ayAUTOPHOM padoTe.

[Ipu mpenogaBaHuy AWMCIUILTUHBI MCIIOJIB3YIOTCS COBPEMEHHBIE 00pa3oBaTeNbHBIE TEXHOJIOTHH,
MO3BOJISIOIINE MOBBICUTh AKTMBHOCTh CTYJIEHTOB IIPU OCBOCHMM MaTepuaia Kypca M MpelIoCTaBUTh UM
BO3MOYKHOCTH 3()(peKTHBHO peaan30BaTh YaChl CAMOCTOSATEIILHOM PabOTHI.

Bech nexnmoHHbIi MaTepral Kypca, a TakyKe MaTepUaibl JUIsl MPAaKTUYECKUX 3aHATHIH HaXOIATCS B
CBOOOTHOM JIOCTYTIE B Cl0 MOODLE Ha CTpaHHIIE Kypca o azapecy:
https://sdo.api.nntu.ru/course/view.php?id=57 u Moryt ObITh NpOpabOTaHbl CTYACHTAMU JO YTCHUS
JIEKUUH B XOJI€ CAMOCTOATEIbHONW pabOThl. ITO JAaeT BO3MOXHOCTh OOCYIUTh MaTepuai cO CTyAEHTaMH
BO BpPEMs UTCHMSI JIEKIINH, aKTUBUPOBATB UX JEATEIBHOCTD I[P OCBOEHUM MaTepHaa.

Ha gnexkuusax © mNpakTUYECKUX 3aHATUSAX PEATU3YIOTCSl WHTEPAKTHBHBIE TEXHOJOTHUH,
IIPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIN MOIXOJ,
JUCKYCCUOHHBbIE TEXHOJOTHMH, TEXHOJIOTMH paboThl B MajblX TIpyNnax, 4YTO IO3BOJSIET CTYAEHTaM
IPOSIBUTH Ce0s1, MOJIYYUTh HAaBBIKM CaMOCTOSITEIbHOTO U3yUEeHUsI MaTepHalia, BEIPOBHATh YPOBEHb 3HAHUMN
B IpymIIe.

Bce Bompochl, BOZHUKIIINE MPU CaMOCTOSATENIbHOM paboTe HaJl JOMAIIHUM 3aJaHHeM, HOIPOOHO
pa3zbuparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKiusax. [IpoBoasTcss MHAMBUAyalbHbIE M TPYIIOBBIE
KOHCYJIbTAI[MH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHU, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX KakK (opyM, yaT, BHYTpeHHss 3iekTpoHHas nouta CJJO MOODLE.

Wunnuupyercs akTUBHOCTb CTYAEHTOB, IMOOLIPSETCS 3afjaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MPaKTUKYETCS WHIUBUIYaIbHBIA OTBET HA BONPOCHI CTYACHTA.

Jlnist olleHKH 3HaHUHN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CCTEMa KOHTPOJIS M OLIEHKU YCIIeBaeMOCTH CTYIEHTOB, IIpe/iCTaBJIeHHAasl B Ta0.
5.1. IlpomexyTo4yHas arTecTanus MPOBOAUTCS B GOpME 3aueTa C UCHOIb30BAHUEM CHUCTEMbI KOHTPOJIS U
OIICHKH YCTIEBAEMOCTH CTYJICHTOB, IIPEICTABIICHHOMN B Ta0I. 5.2.
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10.2 MeToau4yecKHe YKa3aHUA AJIS 3aHATUMI JIEeKIIUOHHOT O TUIIA

JIeKIMOHHBI KypC MPEANoNaracT CUCTEMATH3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IjiaHa. B Xoje NeKIMOHHBIX 3aHATHI pPacKpBIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
Kax/10i Tembl TucuMIUIMHBL. O003HAuUarOTCsl KIIHOYEBbIE aCIEKThl TEM, a TaKXkKe JAearoTcs aKLEeHThl Ha
HanOoJiee CIIOKHBIX W BAXHBIX MOJOKEHUSAX H3Yy4aeMOro marepuaia. MaTepuanbl JISKIUN SBISIOTCS
OCHOBOM JJIs1 TMOATOTOBKM OOYyYalOIUXCAd K MPAKTUYECKMM 3aHATHSAM U BBINOJHEHHUS 3aJaHUi
CaMOCTOSITENILHOW Pa0OTBI, a TakKe K MEPONPHUATUSAM TEKYIIEro KOHTPOJIsS YCIIEBAaEMOCTH H
IIPOMEXKYTOYHOM aTTECTALlMM 110 IUCLUIUIMHE.

10.3 MeToau4YecKHe YKa3aHUA MO OCBOEHHUI0 AUCHUIIMHbI HA JIAaGOPATOPHBIX
paéoTax

[ToaroToBKy K Kax10i 1a00paTopHOil paboTe CTYIACHT AODKEH Ha4aTh ¢ O3HAKOMIICHUS C TUIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT coJepXkKaHue NpeasiokeHHOM TeMbl. Kaxnas BblmosiHeHHass pabora ¢
0(hOpMIICHHBIM OTYETOM M MOJUICKHT 3aLIUTE Y MPENnoJaBaTersl.

[Tpu ouleHMBaHUM 1a0OPATOPHBIX pabOT yUUTHIBACTCA CIEAYIOLIEE:

- KQUECTBO  BBIMOJIHEHUS  JKCIEPUMEHTAIHHO-TIPAKTUYECKOM dYacTH pabOThl M CTENEHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHUSM;

- KauecTBO 0(hOPMIICHUS OTYETA 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI MPH 3aLUTE PAOOTHI.

10.4 MeToauuyeckue YKa3aHUA IIO0 OCBOCHHUK AHUCHMUIIVIMHBI HaA 3aHATHAX
CEMHUHAPCKOTo THUIIa

[IpakTnyeckue (CeMUHApPCKUE) 3aHATUS TPEACTABIAIOT COOOW JIETANIM3ALUI0 JIEKIMOHHOTO
TEOPETUYECKOI'0 MaTepuasa, MPOBOJATCS B LENSIX 3aKpEIUIEHUS Kypca M OXBaThIBAIOT BCE OCHOBHBIE
paznensl. OcHOBHOW (hopMoOii TpoOBeNeHHS MPAKTHYECKHX 3aHATHH SIBISETCS OOCYXIEHHE HambOosee
IPOOJIEMHBIX U CIOXKHBIX BOIIPOCOB IO OT/AEIbHBIM TEMaM, a TaKXKe pelIeHue 3a1ad U pa3dop IpuMepoB
B QyJMUTOPHBIX YCIOBUSX.

[TpakTyeckue (ceMUHApCKUE) 3aHATUS 00ECTIEUUBAIOT:

- POBEPKY ¥ YTOYHEHUE 3HAHWUH, TIOTyYEHHBIX Ha JICKIIUX;

- pa3BUTHE YMEHUIN U HABBIKOB JIUCKYCCHOHHOTO 0OCYKIAEHHS BOIPOCOB MO y4eOHOMY MaTepHaty
JTUCIUTITUHBI, BRIPAOOTKH COOCTBEHHOM MO3UIIUHU T10 aKTyaJIbHBIM BOIIpOcaMm (mpobdiiemMam);

- MOJBEJCHHE UTOrOB 3aHATHH (pe3ynbTaThl TECTUPOBAHUS, TOTOBHOCTb OTYETOB IIO
MPAKTUYECKUM 3aHSATHSIM, TOTOBHOCTh JOMAIIHWUX 33JaHWM, BBITIOJTHEHHBIX B XOJI€ CAMOCTOSTEIHHOMN
paloThI).

[TpuBOAATCS KOHKPETHBIE METOJAWYECKHE YKa3aHUS ISl 00yJaromuXcs Mo MOJATrOTOBKE JOKJIA/a,
BBINOJIHEHUIO pedepaTa UK cce, TpeOOBaHUs K UX 0(OPMIICHUIO, TOPAIOK CAAYH.

10.5 MeToauyecKue yKa3aHHA M0 CaMOCTOSATE/IbHOW paboTe 00y4YarIuXcsa

CamocTtosTenbpHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUaIOIIErocs K ayIMTOPHBIM 3aHATHSIM U
MEPOTPHUATHSIM TEKYIIEr0 KOHTPOJS W IPOMEXKYTOYHOH aTTeCTallMk 10 H3y4aeMOW JTUCITUILIHHE.
Pe3ynbTarhl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTH OOYYaIOIErocs Ha 3aHATHUSAX U B KauecTBE
BBITIOJTHEHHBIX MPAKTUYCCKUX 3aJIaHUH U IPYTHX (OPM TEKYIIEro KOHTPOJIS.

B mporecce camocrosTensHON paboOThl peKOMEHAyeTcsl mpopaboTKa MaTepHalioB JEKIUH IO
KaKJION TIPOWJIEHHON TeMe, a Tak)Ke M3ydeHHe OCHOBHOHM Y4EOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
TUTEePaTyphl, IPEJICTABICHHON B pa3jene .

JIisi BBITIOJIHEHUS CaMOCTOSITEIBHONM pPa0OTHl TPH HM3yYSHUH JUCIUTUIMHBI CTYJICHTHI MOTYT
WCIOJIb30BaTh CIICIIMATN3UPOBAHHbIE ayTuTopuu (cM. Tabim. 9.1), o6opynoBaHre KOTOPBIX 00ECIIeYMBAET
noctyn depe3 «VHTepHET» K JIIEKTPOHHOH HH()OPMAIIMOHHO-00pa30BaTEIbHON Cpelic WHCTUTYTa H
ANEKTPOHHOW OWOMMOTEYHOW cHucTeMe, TNIeé pacrmojaralTcs YydeOHble Hu y4eOHO-METOIUYECKUe
MaTepHaIbl, KOTOPBIC MOTYT OBITh UCIIOJIE30BAHBI JIISI CAMOCTOSATEIHLHOU PabOTHI.

st oOydaromuxcsi mo 3a04Hoii (hopMe 00yueHHUs: cCaMOCTOSITeNIbHAsI padoTa SBISIETCSI OCHOBHBIM
BHJIOM y4€0OHOU ESITeTbHOCTH.
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10.6. MeToanyeckHe yKa3aHUA AJid BbllloJIHeHUA PT'P

Mertoandeckne peKOMEHIAIMH TI0 BBITOJHEHHIO PacyeTHO-rpaduIeckoil paboThl MO OCBOCHUIO
JTUCIUILTMHBL «BplauciurenbHas MaTeMaTHKa». PekoMeHaoBaHbBI 3acenanueM kadeapsl «lIpuxiamHas
marematuka» AT HI'TY, npotokon Ne 4 ot 29.04.2021 1.

10.7 MeToauYECKHE YKa3aHHU M0 06ecneYeHUI0 06pa30oBaTe/IbHOro Mpolecca

1. Meroandeckue pPEKOMEHIAIMA TI0 OpraHU3alMk ayauTOpHON paboTel. [IpuHATH YueOHO-
metonudyeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. MeTO,I[I/I‘IeCKI/Ie PECKOMCHAAIHMU 10 OpTraHU3alv U IIJIAHHUPOBAHUIO CaMOCTOSITEIIbHON pa6OTBI
cTyleHToB 1o nucuuruivae. [lpunsatel YueOHo-metonuueckum coBeroM HI'TY um. P.E. Anekceena,
MPOTOKOJI No 2 oT 22 arnpens 2013 T. DIJIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue «lIpoBenenue 3aHATUN C TPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJOB
oOyueHus», EpmakoBa T.N., HBamikun E.I., 2013 T. DJIEKTPOHHBIN ajipec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YaebHoe mocobue «OpraHuzaiusi ayTuTOpHOH paboThl B 00pa30BaTENbHBIX OpraHU3aIMIX
BhIciiero  oOpazoBanusi», MBamkun E.I'., Xykosa JLII., 2014 r. DuekTpoHHBIH ajpec:
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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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIelaeTcs OTMETKa O HelenecooOpa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUM Ha JaHHBIM y4eOHBbIiH
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, TPOTOKOI OT Ne
3aBenyrouiuii kadeapoit
(noonucy) (DPHO)

YrBepxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucw)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs KaAcalomes 1umepamypbol):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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