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1. IIEJIM 1 3AZJAYH OCBOEHHUA AUCOUILIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

[lenpto  OCBOEHHUS AWCUMIUIMHBI ~ SBJISETCS MOJATOTOBKA  CTYIEHTOB K  BBIIOJHEHHIO
npodeccuoHalbHBIX 3aJa4 B paMKax TPYAOBOHM [eATENbHOCTH MO Mpo(deccHOHATbHOMY CTaHIapTy
40.011 «I[IpoBeneHue HaAyYHO-HCCICIOBATEIBCKUX M OMBITHO-KOHCTPYKTOPCKHUX pa3pabOTOK» B paMKax
0000mEeHHBIX  TpyHOBbIX  (yHkuuii  «lIpoBegeHne  HaydyHO-HCCIEAOBATENbCKUX U OMNBITHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK MPU HCCIEAOBAHUUA CAMOCTOSITENBHBIX TeM», «OCyIleCTBICHHE HAyYHOTO
PYKOBOJICTBA B COOTBETCTBYIOLIEH O0OJAaCTH 3HAHUN» M HW3YYEHHE BBIYUCIUTEIBHBIX METOJIOB U
MPUOOPETEHUN TMPAKTUYECKHX HAaBBIKOB B padOT€ C HMHTETPUPOBAHHBIMU IMaKETAMU MPUKIATHBIX
IpOrpaMM  aBTOMAaTH3allMU HWHKEHEPHO-TEXHUUYECKHUX pACueTOB, MPUMEHSEMBIX [UIS PEUICHUS
MHXCHEPHO-TEXHUUECKUX 3aJ1au.

1.2. 3apayM 0CBOEHHUs AUCLMILIMHBI (MOAYJIA)

— TNPUOOPETeHHWE HABBIKOB TOCTPOCHUS MATEMAaTHYSCKUX MOJCNEH NPaKTUYSCKUX 3alad u
HAaBBIKOB BBIOOpA aJICKBATHOTO MaTEMATUIECKOTO arapara uX UCCIIeIOBaHUS;

— BBIPa0OTKAa YMEHHUS COCTABIIATH BBIYHCIUTCIIBHBIC CXEMBI PEIICHUS MPAKTUYCCKUX 3a]a4 Ha
OCHOBE TIpoIlecca MOJICTUPOBAHUS, HWCIIONB3yS IPH OSTOM BBIOpAHHBIE MATEMATHYECKUE METOIbI
WCCJICJIOBAHMS M BBIYHCIUTEIILHBIC CPE/ICTBA;

— pa3BHUTHE YMCHHS aHAJM3a W MPAKTHYECKON MHTEPIPETALUU IMOJYICHHBIX MaTEMaTHYCCKHX
PE3yJIbTaTOB MCCIICIOBAHUS PEAbHOM 3a/1a4H;

— pa3BUTHE JIOTUYECKOTO ¥  QJITOPUTMHUYECKOTO0  MBIIUICHUS  CTYACHTOB-O0AaKaJIaBpOB,
HEOOXOJIMMBIX TIPY COCTaBJICHHHM M OIICHKE MAaTEMaTHYEeCKOW MOJICIH IMPEIMETHOW 00JIaCTH W BBIOOpPE
METO/JIa €€ UCCIICIOBAHUS;

— TNpUOOpETeHHE TPAKTHYECKUX HABBIKOB HCIIOJIB30BAaHUS MATEMATHYECKUX METOJO0B TIpH
pelIeHNN TPUKIAJHBIX 3a/1ad, aHaJM3e W MOJICITMPOBAHUM pPEaTbHBIX MPOIECCOB (U3UKH, TEXHHKH,
9KOJIOTHH, U JIp.

2. MECTO JUCHUIIJIMHBI (MOAYJIAI) B CTPYKTYPE OBPA3OBATE/JIbHOM
ITPOTPAMMbI

JucuuruinHa «BeraucnurenbHas MaTeMaTHKa» OTHOCUTCS K (akyabTaTUBHBIM qucuunianHaM OIT
BO.

JucuuruinHa 0azupyercs Ha CIeAYIOIINX JUCHMIUTMHAX: ««Martematndeckuil aHanusy», «Teopus
BEpPOSATHOCTEW W MaTreMaThueckas cratuctuka», «lIporpammupoBanue mast OBMy, «OcHOBBI
mojenupoBanus B MATLAB) nporpammsl 6akanaBpuaTa.

PesynpraTthl 00ydeHus, MOJyYeHHbIE IPU OCBOCHHUHU IUCLMILIMHBI, HEOOXOAUMBI MPU U3YYEHUH
CIIeAYIOMUX TUCHUIUIMH «COBpeMeHHast TEOpHs yIpaBleHHs», «MareMaTHuyecKHe METO/bl 3alIUTh
uH(OpMAaIUN» U TIPU BHIOTHEHUHN BBITYCKHOHN KBaJIM(UKAITMOHHONW PaOOTHI.

Pabouas mporpamma IucHUIUIMHBI «BbluMcnuTenbHas MaTeMaTHKa» JUIsi UHBAJIUIOB W JIMI[ C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbs pazpabaThiBaeTcsi HHAUBUAYAIbHO C YIETOM OCOOCHHOCTEH
MCUX0(U3UUECKOT0 Pa3BUTHUS, WHIMBUIYaIbHBIX BO3MOXHOCTEH U COCTOSHHSL 3J0pOBbSl TaKUX

00yJaroImxcs.



3. KOMIIETEHIIUHX OBYYAIOLIETr0oCA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tpornecc n3ydeHus: AUCUUIUTMHBI «BhIUMCINTENbHAS MaTeMaTHKa) HaIllpaBiieH Ha (OPMHUPOBAHUE
anemeHTOB mnpodeccuonanbubix kommereHruit [IKC-2 u IIKC-4 B coorBerctBum ¢ OIl BO mo
Hanpasienuto noarorosku 01.04.04 «IIpuknagnas MaTeMaTHKa.

Tabnuua 3.1 — ®opmupoBaHue KOMIIETEHIUN TUCHUTIIIHHAMHU

KO}:{ KOMIICTCHI A / HAaUMEHOBaHUE CeMeCprI (I)OpMI/IpOBaHI/IH JUCHUIIINHBI
JUCHUIIINH, (bOpMI/IpyIOHII/IX KOMHeTeHHI/II/I 6epchs[ u3 YII no HanpaBJICHUIO IOATOTOBKHU
KOMIICTCHIINIO COBMECTHO MarucTpa

1 [ 2 | 3 | 4 | 5

IKC-2

HpI/IHHI/IHLI TMOCTPOCHHUA MATCMATUYCCKUX Mozee

v
MonenupoBanue B cpene LabView v
TexHonornyeckas (IpOEKTHO-TEXHOJIOTUYECKAS) v
NpaKTHKa

BrruncnurenbHas MaTeMaTHKa v

HaBI/IFaLII/IOHHI)Ie CHCTCMBbI

HeueTkne monenu

AHayinu3 BpeMEHHBIX PsIIOB

CpencTBa pa3pabOTKH COBPEMEHHOI'O MPOrPaMMHOI0
oOecreueHus

MaremaTHyecKkre METO/Ibl 3aIIUThl HHPOpMaIUU

CTOXacCTHYECKOC MOJCJIMPOBAHUC

HayuHo-nnpoun3BoicTBeHHAs! TpaKkTHUKa

ANANANANER URANANAN

HayuHo-nccnenoBatenbckas pabora v v v

CoBpeMeHHas TeopHs yIpaBJIECHHUs

[IpenaumnioMHas mpakTHKa

ANANAN

Brinonnenue u 3ammura BKP

IKC-4

Teopus ynpasieHus v

[IpyrHUMIIBI TOCTPOEHU MAaTEMAaTHUYECKUX MOIeNIen v

OnTtuManbHoe YIpaBJICHUEC TUHAMUYCCKUMU CUCTEMAMU v

BrruncnurensHas MaTeMaTHKa v

CTOXacTHYECKOE MOJCJIMPOBAHUC v

Hay4HOo-IpoU3BOICTBEHHAS IPAKTHKA v

CoBpeMeHHas TeOpHs yIPaBJICHHUs

[IpenaumnioMHas mpakTHKa

ANA VAN

Brimonnenne u 3ammura BKP




[lepeuenb

IUIAHUPYEMBIX  PE3yJbTaTOB

o0ydeHus

M0 JUCLHUILIMHE

«BrraucimrenpHas

MaTeMaTHKa», COOTHECEHHBIX C IITAHUPYEMBIMH pe3ynbratamu ocBoenus Oll, mpencrasnen B Tabm. 3.2.

Tabmuma 3.2 — IlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYYCHHS IO JUCIMILIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH pe3yiabTatamu ocBoeHus OI1

Kon Kona u nammeHnoBanue
1 HaUMEHOBaHHE WHIMKATOpa JOCTYKEHUS [Tnarnpyemsble pe3yapTaThl 0OyUIEHUS 110 AUCIUIUINHE
KOMITCTEHIINU KOMITETEHINN
TIKC-2 UIIKC-2.2. 3HaTh: YMerh: Baanern:
Crocoben PazpabaTsiBacT - IPUONMKCHHOE — COCTaBIITh — HaBBIKAMH
pa3pabaTbIBaTh 1 MaTeMaTHYeCKHe MOJICNN | PelIeHHE JIMHEHHbBIX U | aJlTOPUTMBI C y4ETOM | CO3/aHMs
uccie0BaTh 00BEKTOB, CUCTEM, TPaHCUEHCHTHBIX cienuduku HPOrpaMMHOTO
MaTeMaTHYeCcKHe MIPOLIECCOB, UCTIOINB3YS ypaBHEHHH, CUCTEM MAaIIMHHBIX obecrieueHusl,
MOJIeH, OO BEKTOB, COBPEMEHHOE HEJTMHEHHBIX BBIYHCIICHUH U o0ecreynBaroIero
CHCTEM, MPOIIECCOB M | IPOrpaMMHOE YpaBHEHMI; pellIeHne | MPOrpaMMHUPOBATh HA | TPOBEACHUS
TEXHOJIOTUH, obecrieueHue. CHCTEM SI3BIKE CUCTEMBI nporuecca
IpefHa3HaYeHHBIX anredpanIecKux WHKCHEPHBIX U MOJICTTHPOBAHHS.
JUTS TIPOBEICHUS YpaBHEHHI; Hay4YHBIX PacueTOB
pacyeroB, aHAIH3a - unTepnonupoBanue | Matlab u B Visual
MOJTOTOBKHU pEIICHU GbyHKUIHT; C++.
- YHUCJICHHOE
muddepeHnrpoBaHe;
BBIYKCIICHHE
HHTEIPajioB;
- BBIYHCIIUTENbHBIC
METO/IbI PEIICHHUS
OOBIKHOBCHHBIX
i depeHInanbHbIX
YpaBHEHHI.
TIKC-4 UIIKC-4.1. U3yuaet 3HATDB: YMmerh: Baanernb:
Crnoco0eH POBOJNTE | MPHHIHIIE TOCTPOCHUS - OCHOBHBIC [IOHATHS | — pa3pabaThiBaTh - HaBBIKAMHU
Hay4JHbIE AJITOPUTMOB PEIICHHS 0 TOTPELTHOCTH U YHCIICHHDIC peneHus
9KCIIEPUMEHTHI, HaYYHO-TEXHUYECKUX TIPUOIMKEHHBIX anropuT™sI pemeHns | POPMaNTU30BaHHBIX
OLICHNBATh 3a71a4, METOIbI BBIUHCIICHUSIX; NPUKJIAHBIX 337124 ¢usuKo-
pe3yNbTaThl TEOPETHYECKUX U - IPHHLMIBL BBIOOPA | 10 0GpaboTKe MaTeMaTHYeCKUX
UCCIeI0BaHuit JKCIIEPUMEHTAIIBHBIX METOJIOB M CPEJICTB MHOPMALHH 1 3ajad;
HCCIIEJOBAHHUH. U3y4EHUsI MOJIETHPOBAHHIO - HaBBIKAMHU
MaTeMaTHYecKoi 00BEKTOB PA3THUHOM | UCTIONB30BAHUS
MOJICJIN. €CTECTBEHHOHAy4YHOIl | MTAKETOB
TIPUPOIBI. TPUKIIaIHBIX
porpamm B
obecrieueHIN
nporecca
MOJICTTMPOBAHHSI.




4. CTPYKTYPA U COAEPXXAHUE JUCLHHUIIJIMHBI (MOAYJIA)

4.1 PacnpejaejieHWe TPYAOEMKOCTH JAUCHMIUIMHBI 10 BHAAM pa6éoT Mo
ceMecTpam

OO0mias TpyI0€MKOCTh AUCITUIUIMHBI cocTaBisgeT 3 3ad. en. win 108 waco, pacnpeneneHne 4acoB
0 BUJIaM PadoT 0 ceMecTpam IMpeacTaBieHo B Tadmmuie 4.1.

Tabmuma 4.1 — PacnpeneneHue TPyJOEMKOCTH AMCHUIUIMHBI 1O BHUJIAM pabOT MO ceMecTpaMm IS
CTYJICHTOB OYHO-3a09HOM (POpMBI 00yUECHHSI

TpynoeMKocTs B 4ac

Bun yue6HO# paboThI Bcero B 1.4. o cemectpam
gac. 3 cemectp
C HCIIOJIb30BAHUEM 3JIEMEHTOB JJIEKTPOHHOTO
dopmar u3ydeHus AUCIHUIUINHBL
o0yueHus
O0wmas TPY10eMKOCTb JUCHHUIUIMHBI 110 y4eOHOMY IIaHy 108 108
1. KonrakTHas padora: 26 26
1.1. AyautopHas pa6oTa, B TOM 4HcJe: 22 22
3aHATHS JeKIHOoHHOTO THIA (JI) 10 10
3aHATHA ceMuHapckoro tumna (I13 — ceMuHaphl, MPaKTHIECKHE
3aHATHUS U JIp.)
nabopatopHsie paboTs! (JIP) 12 12
1.2. BHeayauTopHasi, B TOM Yucje 4 4
Kypcosas pabora (mpoekt) (KP/KII) (koHCYmbTaIHA, 3a1IKTa)
TEKYIMH KOHTPOJIb, KOHCYJIBTAIMU 1O JUCIUILIHHE 4 4
KOHTaKTHas paboTa Ha nmpoMexxyTouHoM KoHTpoie (KPA)
2. CamocTositenbHas padora (CPC) 82 82

pedepat/acce (MOATOTOBKA)

pacuérHo-Tpadudeckas padora (PI'P) (monroroska)

KOHTpOJIbHAs paboTa

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

CaMOCTOSTEIbHOE H3y4eHHE Pa3AeoB, CAMOIIOArOTOBKa (IpopaboTka
Y MTOBTOPEHUE JIEKLIMOHHOTO MaTepuala u MaTeprana y4eOHUKOB U 64 64
y4eOHBIX TOCOOUH, TOATOTOBKA K TA00OPATOPHBIM M PAKTHIECKUM
3aHSATHAM, KOJUIOKBHYM U T.J.)

IToaroToBka K sK3aMeHy (KOHTPOJIb)*

IToaroToBka K 3a4eTy / 3a4eTy ¢ OIEHKOH (KOHTPOJIB) 18 18

4.2 CoaeprkaHue JUCLHUILUIMHEI, CTPYKTYPUPOBAHHOE 110 pa3/esiaM, TeMaM

Ta6muma 4.2 — CoaeprkaHue TUCHUILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, JUIsl CTYJIEHTOB OYHO-3a0YHOM
(dbopMbI 00yUeHUS

Bunbl yuedHoii padoThI
(4ac)
IInanupyemsble KonTaKTHas
(KOHTpOJIUpYeMbIe) = m
pa6orta s o
pPe3yJabTaThl = £
: K;
OCB(();;[S{’: lflclocn“y ’ HaunmenoBaHnue pa3neioB, TeM E E E‘a q;i Bun CPC
HUHAUKATOPbI E g‘ E 8 E E :
JAOCTHKEHHSsI 2158 E E g5
KoMmeTeHIuii = |S8 23 ZS
S |2 | 9=
= =
1 2 3 4 5 6 7
3 cemecTp
IIKC-2 Paznen 1. TEOPHS NOT'PEIIHOCTEM
UIIKC-2.2 Tema 1.1 Tuns! norpemsocteil. Ilorpemuoctu IToxroroska K
JIEMEHTAPHBIX (YHKIHHA 1 6 JIEKIUAM
[1IKC-4 [6.1.1], [6.1.2],
WITTKC-4.1 [6.1.3]
Jlaboparopnas pabora Nel. Teopust morpemHocreit IToaroroBka k
1a00paTOPHBIM
2 4 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 1 pasxeny 1 2 10
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Paznen 2. BBIUMCJMUTEJIBHBIE METO/IbI PEIIEHUS HEJTMHENHBIX

(AJITEBPAMYECKHUX WA TPAHCIIEHJIEHTHBIX) YPABHEHUM

Tema 2.1 Otnenenne KopHel ITogroroBka k

Tema 2.2 MeToabl yTOUHEHHS KOPHEH: METO]] TIOJIOBUHHOTO JICKIUSIM

JeTIeHUS [6.1.1], [6.1.2],

Tema 2.3 Metopl yTouHEHHUS KOpHE#: MeTox HeroToHa 1 6 [6.1.3]

Tema 2.4 MeTonpl yTOYHEHUS KOPHEH: METO/ MIPOCTO

UTEpaLun

JlabopaTopras pabota Ne2. BrrumciauTenbHBIE METOIBI IoxroroBka

pelIeHNs HeMMHEHHBIX (aareOpandecKix miIn a00paTOPHBIM

TPAHCICHICHTHHIX) YpaBHCHHI 2 4 3aHATHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]

Hroro no 2 pa3zaeny 1] 2 10

Pazgen 3. BBIYMCJIUTEJBHBIE METO/1bl PEHIEHUSI CACTEM JIMHEMHBIX

YPABHEHMI1

Tema 3.1 IIpsimbie metonp! penienust CJIAY IloaroroBka k

Tema 3.2 Urepanmonnsie Metoas! pemenus CJIAY 1 6 JIEKLIUSAM
[6.1.1], [6.1.2],
[6.1.3]

JlabopaTopnas padota Ne3. BraucIuTeIHHBIE METOIBI [HoaroroBka k

pEIICHUs CUCTEM JIMHEHHBIX alreOpandeckux ypaBHECHHH 71a00paTOPHBIM

2 4 3aHATHIM

[6.2.1], [6.2.2],
[6.2.3], [6.3.1]

Hroro no 3 paznenxy 1 2 10

Paznen 4. BBIYMCJUTEJIBHBIE METO/IbI PEHIEHUS CUCTEM HEJIMHEHHBIX

YPABHEHUI

Tema 4.1 Meton HetoToHa 11 METOT IPOCTON HUTEPALTUU

ITonroroBka k

1 4 JIEKIIVSIM
[6.1.1], [6.1.2]
JlabopaTopras pabota Ne4d. BrIYHCIHTEIBHBIE METOMBI [HoaroroBka k
pEIIeHNs CUCTEM HETMHEHHBIX YpaBHECHUH ma00paTOPHBIM
2 4 3aHATHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 3 pazneny 1 2 8
Pa3zgen 5. AIIIIPOKCUMALIUSA
Tema 5.1 TTocTpoeHue anmpoOKCUMHUPYIOIIEH 3aBUCHMOCTH ITonroroBka k
Tema 5.2 Buabl annpoKCUMHUPYIOIIEH 3aBUCUMOCTH 2 6 JIEKLIIUSIM
Tema 5.3 KBagparnuHas anmnpoKcUMaIust [6.1.1], [6.1.2],
[6.1.3]
JlaGopatopnas pabota No5. AmnmpokcuManus [ToaroroBka k
71a00paTOPHBIM
1 4 3aHATHIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 5 pazaeny 2 |1 10
Pa3zgen 6. UHTEPIIOJIALINA
Tema 6.1 Buabl uHTEpHOASIIUU IToaroroBska x
Tema 6.2 JlokanbHOE HHTEPIOIMPOBAHUE JIEKLIHAM
Tema 6.3 ['noGanpHOE MHTEPIONINPOBAHUE 2 4 [6.1.1], [6.1.2],
Tema 6.4 AnprepHaTHBa MI00ATBHON WHTEPIOISIIIAN [6.1.3]
JlabopaTopuas pabota Ne6. MHTepmosims [ToaroroBka k
1m1a00paTOPHBIM
1 4 3aHATUAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 6 pazneny 2 1 8



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=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=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
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

1 2 13 |4 |5 | 6 | 7

Pazpen 7. BBIYUCJIMTE/IBHBIE METO/IbI PEINEHUS 3ATAYY KOIIA LIS
OBBIKHOBEHHBIX TUO®PEPEHIIUAJIBHBIX YPABHEHUHN

Tema 7.1 Meron Diinepa [ToaroroBka K
Tema 7.2 MomudunnpoBaHHBIH (yCOBEPIICHCTBOBAHHBIH) JEKIHSIM
Meron Ditnepa 2 4 [6.1.1], [6.1.2],
Tema 7.3 Merox Pynre-KyTTBI TpeThEro MopsIKa TOYHOCTH [6.1.3]
Tema 7.4 Metox Pyrre-KyTtsl uerBepToro mopsaka
TOYHOCTH
JlabopaTopras pabora Ne7. YwncieHHBIE METOIBI PELICHUS [MoxroroBka K
3agaun Ko niist 0ObIKHOBEHHBIX U depeHIranbHbIX 2 4 71a00paTOPHBIM
ypaBHEHHI 3aHATHAM
[6.3.3], [6.3.4]

Hroro no 7 pasneny 2 2 8

Hroro mo AMcuMmjiInue 10 | 12 64

I/ICHOHBSyeMBIG AKTUBHBIC U UHTCPAKTUBHLIC TCXHOJIOTHU ITPUBCJACHEBI B TaGJ'II/IL[e 4.3,

Ta6muua 4.3 - cnonp3yeMble akTUBHBIC 1 HHTEPAKTHBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHI

Bun 3anstuit HanmeHOBaHME UCTIONB3YEMBIX aKTUBHBIX M HHTCPAKTUBHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUI
.HCKIII/II/I Texnonorus Pa3sBUTHA KPUTHYCCKOI'O MBIIIJICHHUA
I[I/ICKYCCI/IOHHI)IG TEXHOJIOTUHU
JlaboparopHbie paboOThI TexHonorus pa3BUTHS KPUTHUYECKOT'O MBILIJICHUS

JIMCKyCCHOHHBIE TEXHOJIOTHH

TecToBBIE TEXHOJIOTUU

TexHonoruu paboThl B MaJIBIX TpyHIax

TexHosorus KouIeKTUBHON pabOThI
WHpopManmoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHU

5. TEKYIIMI KOHTPOJIb YCIEBAEMOCTHU U IPOMEXXYTOYHAS ATTECTALIUA
[10 U'TOT'AM OCBOEHHUA AUCHUIIJIMHBI (MOAYJIA)

5.1. OmucaHue MoKa3aTeJieil 1 KpUTEPHEB KOHTPOJISI yCIIEeBAaEMOCTH, ONTUCAaHUE
IIKaJI OlleHUBaHUS

Kpurepun oneHuBaHusi pe3yibTaTOB OOYYEHHS M MPOLEAYPbl OLIEHUBaHMS KOMIIETEHIIMH,
(dbopMHpYyEMBIX B paMKaxX JaHHOW JUCLIMILINHBI, IPUBOIATCS B Ta0II. 5.4.

OneHouHble MpoLENypbl B paMKax TEKYIIEro KOHTPOJS MPOBOAATCA NpenojaBaTeieM
IUCUMIUIMHBL. Ha JeKnuMsx OIeHWBAeTcs aKTUBHOCTh YYacTHsl B JAMCKYCCHOHHBIX OOCYXICHHSIX.
JlaGopaTopHble 3aHATHS NOPOBOJATCS B (OpME BBHINOJHEHUS HWHIUBUAYaTbHBIX 3anaHuil. [lpu
BBITTOJIHEHUH HHMBHUIYaJbHOTO J1A00pPaTOPHOTO 3aJaHus TpEroaBaTeleM OICHUBACTCS KadeCTBO
BBINOJIHEHHOTO 33/1aHUs, CPOK €ro BBHIMOJHEHHUS, KauyecTBO M CPOK O(OpMIIEHHs OTYeTa, OTBETHl Ha
BOTIPOCHI ITPETIOIaBaTEIIs.

CamocrosTenbHas paboTa BKJIIOYAeT BBINOJHEHHE CAMOCTOSTENBHBIX 3alaHuii B  (opme
WH/IMBUyaTbHBIX 33aHUH.

TectupoBanue npooaurcs ¢ ucnonaszoBanuem CIO MOODLE. KonTtposnbHoe TecTupoBaHue 110
paszenaM JUCHUIUIMHBI IPOBOIUTCS B PAMKAX CaMOCTOSITEIbHOM paboThI.

KontponbHblit TecT comepkut 87 TecToBhIX BompocoB (oneHuBanne 30% mokaszareneid, Bpems
Ha npoBefieHue TectupoBanust 20 MHUHYT).

Omnwucanue mokasareleil 1 KpUTeprueB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE IIIKaJ OICHUBAHUS Ha
JTare TeKyllel aTTecTaluy IpecTaBieHsl B Tadm. 5.1.

[TpomexyTouHas aTTecTanus MPOBOJUTCS B GOpME 3adeTa.

Onucanue mokasareyeil 1 KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHUE IIKaJ OLCHUBAHUS Ha
JTarne MPOMEKyTOUYHOM aTTECTAI[UU TIPEICTaBIeHbI B Ta0I. 5.2.
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Tabmmma 5.1 — Onrcanue mokaszaTenei u Kj

PUTCPHUCB KOHTPOJIA YCIICBACMOCTH, OINMMCAHWEC IIKAJI OICHUBAHWA Ha OTaIlc TeKYH_[eI\/'I arrecraguu

Kox i Kon u Kpurepun u mkana onieHUBaHUs
HauMEHOBaHME dopma
HaNMEHOBaHHE IMoxa3zareny KOHTPOJISA YCIIEBAEMOCTH
KOMIICTCHIIIH MHINKATOpa 0 6aymoB 1 6anmos KOHTPOJIIS
KOMIETEHITHH
ITIKC-2 UIIKC-2.2. 3HaTh: Teopernueckuit Matepuan He | TeopeTHueckuil MaTepuan KonTtpons
Criocoben PaspabatsiBaeT - MPUONIKEHHOE PEIICHNE JINHEHHBIX U W3yUYeH WK U3y4eH W3yYeH. y4acTHs B
pa3pabaTbeIBaTh U MaTeMaTHIECKUE MOJICIH TPaHCICHICHTHBIX YPaBHEHHUH, CICTEM HEITHMHEHHBIX YaCTHYHO. JIUCKYCCHSIX Ha
ncciae10BaTh 00BEKTOB, CUCTEM, YpaBHEHHI; PEIICHUE CUCTEM alreOpanyecKux JICKITASIX
MaTeMaTH4ecKHe MPOLIECCOB, MCIOIB3YS ypaBHEHHH;
MOJIETIH, 0O BEKTOB, COBpPEMEHHOE - HHTEPIOJINPOBAHUE (DYHKITHI;
CHCTEM, TPOIIECCOB pOrpaMMHOE - yuciieHHoe Au(depeHIMpOBaHIe; BBIYUCICHUE
U TEXHOJIOTHH, obecrieueHue. HHTETPAJIOB;
MIpeJHa3HAYCHHBIX - BEIYHCIIATEIFHBIE METOIBI PEIICHUS OOBIKHOBEHHBIX
IUTSA TIPOBEICHUS T QepeHInaATbHBIX YpaBHEHUH.
pacueToB, aHAIH3a YmMmers: JlabopaTopHbIe 3a1aHus HE JlabopaTopHsIe 3amaHus KonTtpons
MTOJITOTOBKH — COCTaBIIITH aJITOPUTMBI C YUETOM CIICITUPUKU BBITIOJTHEHBI WITH BBHITIOTHEHBl | BBITIOJHEHBI TIOTHOCTHIO. BBITIOTHEHUS
perIeHmi MAaIIMHHBIX BEIYUCIICHUHA U IPOTPaMMHUPOBATh Ha S3BIKE | YaCTHUYHO. nabopaTOPHBIX
CHCTEMbI HH)KCHEPHBIX U HAay4YHBIX pacuetoB Matlab u 3aIaHIi
B Visual C++. (cm. Tabim. 4.2)
Baanern: JlabopartopHrble 3aaaHus JlabopaTopHbIe 3aqaHus KonTtpomnn
— HaBbIKaMH CO3AaHUA IMPOTPAMMHOTO O6CCHC‘16HI/I$[, BBIITOJIHEHBI HCKAYECTBECHHO BBIIIOJIHCHBI KAYECTBCHHO U B BBIITOJIHCHUS
o0ecreunBaroLIero MPoBeIeH s Ipoliecca W/MJIA HE B CPOK. CPOK. J1a00PaTOPHBIX
MOJIEJINPOBAaHUS. 3aJaHui
(cm. Tabm. 4.2)
I[IKC-4 UIIKC-4.1. Uzygaet 3HaTh: Teopernueckuit matepuan He | Teoperuyeckuil Mmatepuan KonTpons
Criocobex TIPUHIAITEI TIOCTPOSHUS - OCHOBHBIE TIOHATHS O MOTPEITHOCTH M MIPHOIMKCHHBIX | U3y4YeH WM U3y4eH H3yYeH. y4acTHs B
MIPOBOJIUTH HAYYHBIC | AJTOPUTMOB PEUICHHUS BBIYUCIICHISX; YaCTHYHO. JTUCKYCCHSIX Ha
9KCIEPUMEHTHI, HAYYHO-TEXHUIECKHUX - IPUHIUIIBI BEIOOPa METOIOB W CPEICTB U3yUCHHUS JEKIHASIX
OIICHUBATh 3a]a4, METOIBI MaTeMaTHIECKOW MOJICITH.
PEe3yIBTATHI TEOPETUYECKUX U Ymerb: JlaGopaTopHble 3aJaHus HE JlaGopaTopHbIe 3aJaHns KonTtpons
HCCIIeJOBAaHUI IKCTIEPUMEHTAIBHBIX — pa3paGaThIBaTh YHCIICHHBIE ATTOPHTMbI PEIICHHS BBITIOJTHCHBI WJTH BBITIOJTHEHBI | BBIIIOJHEHBI TIOJTHOCTHIO. BBINOJIHEHHS
HMCCJIE/IOBAHMUH. MIPUKIIATHBIX 337249 10 00paboTke nHMOpMALIUU U HacCTU1HO. 11abOpaTOPHBIX
MOJIETTUPOBAHUIO O0OBEKTOB Pa3TUIHON 3aJaHui
€CTECTBEHHOHAYYHOU MPUPOJIBI. (cm. Tabu. 4.2)
Baagers: JlaboparopHble 3aaaHus JlabopartopHbie 3agaHus KonTpons
- HaBBIKAMH pPeIICHUs (OPMAaTH30BaHHBIX (PU3UKO- BEITIOJTHCHBI HEKAYECTBEHHO BBIITOJTHEHBI KAYECTBCHHO H B | BBIIIOJHEHHS
MaTeMaTHYECKUX 3a7ay; W/WH HE B CPOK. CPOK. nabopaTOPHBIX
- HaBBIKAMH UCIIOJIb30BaHUS MTAKETOB MPUKIIATHBIX 3alaHui

I[porpamMm B obecreueHn rnpouecca MOACIUPOBAHUS.

(cm. Tabum. 4.2)




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTepHeB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHKE IIKAJI OLICHUBAHUS HA ATaIle MPOMEXYTOYHOMN aTTeCTalluu

(3auer)
Kox i Kon n Kpurepun u mkana onieHUBaHUs
HaNMCHOBAHUE
HaNMEHOBaHNE ITokazaTenn KOHTPOIIS yCIIEBAEMOCTH @dopma KOHTPOIS
HHANMKaTOpa 0 GamtoB 1 Gamn 2 bamma
KOMITCTEHIINU
KOMITCTEHIINU
[IKC-2 UIIKC-2.2. Pa3zpabaTeiBact 3HaTh: OTBeT Ha BOIPOC [IpencrasieH He IIpencraBnen Otser
Criocoben MaTreMaTH4ECKUEe MOAEIN - NPUOIIMKCHHOE PELICHHE JIMHCUHBIX 1 OTCVICTE eI; TIOJIHBIM OTBET HA pa3BepHYTHII Ha TEOPETHUYECKUI
pa3pabaTeIBaTh U 0OBEKTOB, CUCTEM, TPaHCICH/CHTHBIX YPABHCHHIH, CUCTEM yrerey BOIIPOC OTBET Ha BOIPOC BOIpOC OuieTa
a— TPOIIECCOB, HCTOMB3YS HEJIMHEHHBIX YPABHEHH; PEIICHHE CHCTEM
anreOpanvdecKux ypaBHEHHIA;
MaTeMaTH4ecKHe COBPEMEHHOE TPOrpaMMHOE

MOJIeNTH, 00OBEKTOB,
CHCTEM, MPOIIECCOB
U TEXHOJIOTUH,
TIpeJHa3HAYCHHBIX
IUTSA TIPOBEICHUS
pacueToB, aHAIH3a

obecrnieueHue.

- HHTEPIIOINpOBaHNe (QyHKINI;

- YUCNIeHHOE TU(epeHINPOBaHHUE;
BBIYHCIICHHE HHTETPAJIOB;

- BEIYHCIIUTEIbHBIE METOIbI PEIICHUS
OOBIKHOBEHHBIX ] dhepeHInaIbHbIX
YpaBHEHUU

OTBeT Ha BOTpoC
OTCYTCTBYET

[Ipencrasnen He
TIOJTHBINA OTBET Ha
BOIIPOC

[IpencraBnen
Ppa3BEpHYTHII
OTBET Ha BOIIPOC

OTBeTHI
Ha JOIOJHUTEIbHbIE
BOTIPOCHI

YMerhb:
— COCTaBIIITH aJITOPUTMBI C YIETOM

MOJTOTOBKH 9
peenyii crer(prUKN MaIIMHHBIX BHIYUCICHUHA U
MPOTPaMMHUPOBATH HA SI3BIKE CUCTEMBI
HHXXCHEPHBIX M Hay4YHBIX pacyeToB Matlab u B 3aJaHue pEeLIeHo ¢ 3aJaHue peIIeHo Pewenue 3agau
isual 3agaHue He PEUIeHO
Visual C++. omudKaMu BEpPHO Ouera
Buagers:
— HaBBIKAMH CO3JIaHHsI IPOIPaMMHOTO
obecrieueHus1, 00eCTIeYnBaIOIIETO TPOBEICHUS
porecca MOCIUPOBAHUSI.
[IKC-4 UIIKC-4.1. U3yuaer 3HaTh: OTBeT Ha BOIDOC IIpencraBieH He IIpencraBnen OtBet
Cnocoben TIPUHIUIIBI IOCTPOCHUS - OCHOBHBIC IIOHATHS O IIOTPEHIHOCTH U OTCVICTE eIT) MOJIHBIM OTBET Ha pa3BEpHYTHIN Ha TEOPETHUYECKUHN
[POBOJIUTh AJIFOPUTMOB PELICHUS! HPH6““"<3HHHX6BH‘MCHGHH’IXr yrerey BOIIPOC OTBET HA BOIPOC BOIIPOC OHiIeTa
- IPUHIIMIBI BBI METOJIOB U TB
Hay4IHbBIE HayYHO-TEXHUYIECKHX 3a/1a4, PHHIL Opa MCTOJOB 1 CPEAC IIpencraBieH He IIpencraBnen OTBeThI
W3y4CHHS] MaTeMaTHUECKOW MOJIEITH. OTBeT Ha BOIIpOC . .
9KCHEPUMEHTHI, METOIBI TEOPETHUYECKHUX U OTCVICTBYET HOJHBIN OTBET Ha Ppa3BepHYTHIHA Ha JIOTIOTHUTEIIbHBIC
OLICHUBATh 9KCTIEPUMEHTAIBHBIX yrerey BOIIPOC OTBET Ha BONPOC BOIIPOCHI
pe3ynbTaThl HCCIIeI0OBaHUM. Ymern:
HCCIEOBaHNI - pa3pabaTbIBaTh YHCICHHbIE AITOPUTMBI

penIeHust MPUKIaIHBIX 3a1a4 1o 00paboTke
nH(OpMAaLK 1 MOJICITMPOBAHHIO OOBEKTOB
Pa3NUIHON eCTeCTBEHHOHAYYHOM IIPHPOIHI.
Baagers:

- HaBBIKAMH pelIeHns GOPMaTN30BaHHBIX
(hM3MKO-MaTeMaTHIECKUX 3a]1a9;

- HaBbIKAMH UCIIOJIb30BaHUsI IAKETOB
MPUKJIJHBIX IPOTPaMM B 00eCIeYeHUH
npolecca MOAEIUPOBAHUSL.

3aanue He penieHo

3aaHue pemeHo ¢
OIINOKaMH

3anmanue penieHo
BEPHO

Pemenue 3amau
ouiera
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Ta6nuna 5.3 — CooTBeTCTBHE HAOPAHHBIX OAJUIOB U OLIEHKU 332 IPOMEKYTOUHYIO aTTECTAIHIO

Basl 3a Tekyyro baipl 32 IpOMEXYTOUYHYIO ATTECTALMIO
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
JJis1 OLeHKHU 3HAaHUM, YMeHMI, HaBbIKOB U (M/IM) oOmbITa /JeATEeJIbHOCTU B XojJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

TunoBble 3aJaHUs 1JIs1 JJA00PATOPHBIX PadoT:

Jla6oparopuas paGota Ne 1: TEOPH ITOI'PEIIHOCTEMN.

Boruucnuts nepuon xosiebaHus MasTHUKA M HAWTH aOCOJIFOTHYIO M OTHOCHTEIIbHYIO TOTPEIIHOCTH MPHU
n~3,124,1 =120,0 cm, g~981,32 cM/cex?. Pe3ynpTaT OKpyriauTh MO IpaBUIaM OKPYTJIEHUS MOTPELIIHOCTEN
Y IPHOJIMOKEHHBIX YHCce. 3a/1ady pemuTh B makere Excel.

JlaGopaTophas paGora Ne 2: BBIYMCJIMTEJIBHBIE METOJIbI PEIIEHUSI HEJMHEMHBIX
(AJITEBPAMYECKUX VI TPAHCLEHIEHTHBIX) YPABHEHUN
Jlano HenumueitHoe ypaBHenue 2X° +9x° —4=0. OTAenuTh €ro KOPHU Ha OTpe3Ke OT -2 70 2 ¢ IIarom
0,1. TlpoBecTu yTOUHEHHME KOpHEH ypaBHEHHs METOJOM IONOBHHHOTO JENEeHHUs ¢ TOUHOCThI0 &=107" .
Ornenenue KopHeii mpoBectH B makete Excel. 3agauy pemmnts B C++.
Jlns penieHus 3ajauy HanmucaTh QYHKIIMU:

® (QyHKIUIO, TPE/ICTABIIAIOUIYIO COOON MPaBYyIO YacTh ypaBHEHHUS.

¢ (yHKIUIO METO/1a TTOJOBUHHOTO JIEJICHHUS.

B rnaBHO# ¢QyHKIMU 00paTuThCs K (PYHKIMM METOJa MOJOBUHHOIO JENEHMs, BHIBECTH Ha JKpaH
3HA4YEeHUsI KOPHS, YUCIIO UTEePAIHii, 3HAYEHUS ITOTPEITHOCTEH METOA.

JlaGopaTopHas paGota Ne 3: BBIUUCJIMTEJILHBIE METO/IbI PELIIEHUSI CUCTEM JIMHEMHBIX
AJITEBPAMYECKUX YPABHEHNU
HauepTuTh 6510K-CXEMBI U HalIUCATh IPOrpaMMy JJIsl PELLIEHUS] CUCTEMbI IUHEHHBIX YpaBHEHUN METOJIOM
3einens
20,9x, +2,1x, + 0,9x, = 21,70
12x, +21,2x, +1,5x; + 2,5%, = 27,46
2,1x, +1,5x, +19,8%, +1,3x, = 28,76
0,9x, +2,5%, +1,3x, +32,1x, = 49,72
Jlnis pelieHus 3a7ja4y HanmucaTh PYHKIIUU:
e I BBOJA MaTPHIIbI U BBIBOJA MATPHILIbI
e I BBOJIA BEKTOPA U BBIBO/IA BEKTOPA
e IS TPHUBEACHUS CHUCTEMbl K HOPMaJIbHOMY BHJY, JUISI TPOBEPKH YCIOBHUS CXOAMMOCTH, JUIS
BBIUYHCIICHHUS] HOPMBI MATPUIIBL, ISl PELICHHs] CUCTEMbI METOJIOM UTepaluil 3eiens, A1 BbIYUCICHUS
MOTPEMIHOCTH METO/1a

B riaBHO#N QyHKIIMM 00paTUTHCS K ATUM (PYHKUIMSM. BbIBECTH Ha SKpaH HOPMaJbHYIO CHCTEMY, HOPMY
MaTpHIbl, 3HAUEHHsI BEKTOpA MPUOIMHKEHUH Ha KaKI0U UTepalui, OrPeIIHOCTh METO/1A.




5.2.2 TunoBble KOHTPOJIbHbIE 3aJaHUS WM MHbIEe MaTepHUaJibl, HE0O0X0JUMbIE
AJIsl OLLleHKM 3HAaHWM, YMEeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€e NPOMEXYTOYHOM
aTTecTal MM Mo AMCIUIIINHE
Ilepeuens BompocoB u 3anaHuii 1 noaroroBku Kk 3avery (I[IKC-2 CnocobOen paspabarbiBaTh U
Hncciacag0oBaTb MaTeMaTHYCCKHUEC MOICIIN, O6’beKTOB, CHUCTEM, IIPOLCCCOB U TeXHOHOFHfI, npeaHa3HAauYCHHBIX
JUI IPOBE/ICHUS pacyeToB, aHaiu3a noarotosku pemenuit; UIIKC-2.2. PazpabaTeiBaeT MaTeMaTH4YECKHE
MOJICJIM O0BEKTOB, CHCTEM, IPOIIECCOB, MCIOJB3Ys COBPEMEHHOE NporpamMmmHoe obecrneuenue; [1IKC-4
CrniocobeH MpOBOAWTH HAy4HbBIE AKCIEPUMEHTHI, OLEHHBATh pe3ynabTarbl uccienoBanmii; MITKC-4.1.
I/I3yqaeT INPUHOUIIBI IOCTPOCHHUA aJIl'OPUTMOB PCHICHUA HaY4YHO-TCXHHUYCCKHUX 3adad, METObI
TEOPETUYCCKHUX M IKCIIEPUMEHTAIbHBIX UCCIICTIOBAHHMIA. )

M cTOYHMKH NOTPEIIHOCTEN.

OTtHocuTenbHAsA U A0COIIOTHASA NOTPEIHOCTH IPUOIMKEHHOTO YKCIa.

3Hayanme 1 BepHbIe U Pl NPUOIMKEHHOTO YUCIIa.

CBs3b a0COIOTHOM U OTHOCUTENFHON MOTPEIIHOCTH YMCIIa C KOJHMYECTBOM BEPHBIX LU 3TOTO YMJIA.
Oxkpyriienue yucna 10 N 3Havyamumx nudp.

[TorpemaocTr apudMeTHUECKUX AEHCTBUI (CyMMBI, Pa3HOCTH).

[MorpemrocTr apudMeTHUECKUX ACHCTBUI (ITPOU3BEICHUS, YACTHOTO)

[MorpenrocTn apudMeTHUECKUX AeHCTBUI (TPOU3BEACHNUS, YACTHOTO, KOPHS).

© oo N O~ wWhE

[TorpemHocTn 3neMeHTapHBIX (YHKIMKA ((PYHKIMM OIHOM TEepeMEeHHOW, (YHKIMU HECKOJIBKHUX

MePEMEHHBIX ).

10. TI'padwuyeckuii METO ] OTAEICHUS KOPHEU ypaBHEHUS.

11. AHaJUTUYECKHI METOJ] OTACICHUS KOPHEH ypaBHEHMUSI.

12. Pemenne HeNMWHEHHBIX ypaBHEHUI MeTOI0OM Oncekinu. GopMyia MOTPENTHOCTH METOIa

13. T'padmyeckoe npeacTapIeHre METO1a OUCEKITHH.

14. PemieHue HENMHEHHBIX YPaBHEHUI METOJIOM MPOCTOM nTeparui. Gopmyra MorpenHocT MeToa

15. I'padmyeckoe mpeacTaBIeHHE METOA IPOCTON UTEPAITHH.

16. Permienue HeMHEHHBIX YPaBHEHUIN METO/IOM KacaTeabHbIX. DopMyIia MOrpenHoCTH METO1a

17. T'paduueckoe npeacTaBIeHUE METO/1a KacaTeIbHbBIX MIPU PELICHUN HETMHEWHBIX YpaBHEHUH.

18. CpaBHeHHe MeTo/ma KacaTeNbHBIX M METOJa OWCEeKIM MPUMEHUTEIHFHO K PEIICHHIO HEJTMHEHHBIX
YPAaBHEHUM.

22. Bcerna nm mo3BOJISIET METO]I TIOJIOBUHHOTO JIENICHHS BBIYUCIUTD OTJEIICHHBI KOPEHb YpPaBHEHUS C
3aJIaHHOM TOYHOCTbHIO?

23. Kak BbIOMparoTCs KOHIIBI OTpe3Ka CIEeIyIOLEero HHTepBajia B METO/I€ OJIOBUHHOTO JieNIeHUs?

24. Kakumu cBoiicTBamMu JoJpKHa oOsanate (yHkiwms f(x), 4ToOBI METOIOM MMOJOBHHHOTO JIEJICHUS
MOYHO OBLIO FapaHTUPOBAHHO PEIIUTh ypaBHeHUe: f(x)=0?

25. Yro HEoOXOIMMO sl HAXOXKICHUSI XOTsl Obl OJHOTO JIEHCTBHTEIBHOrO KOpHsS ypaBHenus: f(X)=0
METOJIOM MPOCTOM UTeparuun?

26. MOXXHO JM HAaWTH KOPEHb METOJOM IIOJIOBHHHOTO JIENICHHs, €CITM OH HaxXOAWTCS Ha TPaHHUIE
WHTEpBana?

27. U3 4ero crenyer HCXOIUTh, KOTAa BEIOMpaeTcsi B MeToie HpioToHa iepBoe mpHuOImKeHune Xo?

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

29. B kakux ciyyasx npuMeHeHHue Metoaa HeloToHa He pekoMeH1yeTcs?

30. Pemenue cucrem TMHEWHBIX anredpandeckux ypaBHeHHd. Merton "aycca.

31. Pemenue cucrem JUHEWHBIX anreOpandeckux ypaBHeHHH. Metoa utepanuii u meton 3enaens.

32. PenreHre CUCTeM HEIWHEHHBIX aireOpanmdeckwx ypaBHeHud. Meton Herorona. MeTton mpocToi
nrepanun. CpaBHUTEIBHBIN aHAIN3 METO/IOB.

33. IlocranoBka 3amaun wHTEpHIOISAIUH. JloKanbHas U rJI00anbHAS HHTEPIIOISIINS
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34. JluneWiHass W KBaJpaTH4Has WHTEPHOJSANUA. BcTpoeHHBIE (YHKIMHM JTUHEHHOW W KBaJIpaTUIHON
uaTepnossuuy B Matlab

35. UnrepnonsaiuonHsiii monuHoM Jlarpamxka. Ilorpemnocts HHTEPHOIIUOHHON hopmynsl Jlarpanxka

36. Koneunsle pazHocTH

37. TlepBbIil MHTEPHIOISNUOHHBIA TOTMHOM HbioTOHA. BBIBOA TEepBOi MHTEPHOISAIMOHHONH (BOPMYIIBI
Herorona

38. Bropoii MHTEpNOIAIMOHHBIA MOMMHOM HpbloTOHa. BBIBOA BTOpPOW HHTEPIOISIIMOHHOW (GOPMYIIBI
HeroTona

39. Ilonsrtue crnaitna. [Ipumep HHTEPIIONISIMY CIIAHAMH.

40. ®opmyssl ynciaeHHOTO ¢ depeHITnPOBaAHUS

41. Anmnpokcumanus. [locraHoBKa 3a7a4u animpOKCUMAIIMU B 3aJaHHOM KJIacce ()YHKITHIA.

42. AnmpokcuMarys 1o MeToAy HauMEHbIINX KBaApaToB. JInHelHas 3aBUCUMOCTh

43. Anmpokcumarnus 1o MEeToAy HauMEeHbIINX KBaapaToB. CTeNeHHas U MOKa3aTesIbHas 3aBUCHMOCTH

44. KpajgpaTtuuHas anmnpoKcUMarusl.

45. Anmpokcumarus B Matlab

HpI/IMeprlﬁ TECT AJIAA HTOIOBOI'0O TECCTUPOBAHUSA:

Pasgen 1. TEOPUS IIOI'PEIIHOCTEM (IIKC-2 Crocober pa3paGaThiBaTh H  HCCIICHOBATH
MaTeMaTHYeCKue MOJeNu, OOBEKTOB, CHCTEM, IPOLECCOB W TEXHOJIOTUH, NpeAHa3HAYEeHHBIX MJIs
IIPOBEJICHUSI PAacyeToB, aHaiu3a noArotoBku peumenuit; MIIKC-2.2. Pa3zpabarbiBaeT MareMaTH4eCKHE
MoJiesid 00BEKTOB, CHCTEM, IPOLECCOB, MCIOJB3Ysl COBpeMEHHOe IporpamMmMmHoe obOecrneuenue; [TKC-4
CnocobeH MpOBOAUTH HAYYHBIE JKCIEPUMEHTHI, OICHUBATh pe3ynbTarhl uccienoBanuii; UITKC-4.1.
W3yyaeT nOpUHLUIBI [OCTPOEHUS aJITOPUTMOB pEIIEHUS HAyYHO-TEXHUYECKUX 3ajjad, MEeTO[bl
TEOPETHUUECKHUX U IKCIIEPUMECHTAIIbHBIX UCCIICIOBAHHI. ):

1. AGconoTHas NOrPelIHOCTH MPU OKPYIJIEHUH YUCJIA 7 10 TPEX 3HAYAIUX Hu(p paBHA
Br16epute ouH OTBET:

© 0,005
05
02

~
~
)
0,0005
2. B uem BbIpazkaeTcsi 00bIYHO OTHOCUTEILHASI MOTPEIIHOCTH ?
Bri6epute oiH OTBET:

B mpouientax Ha enunuity (%/en.)

B mrykax (mT)
“ B nporeHTax (%)

“ Bx (x)

Paznen 2. BBIUYMCJIUTEJIBHBIE METO/bI PEIIEHUSI HEJIMHEMHBIX (AJITEBPAMYECKUX
WM TPAHCHEHJEHTHBIX) YPABHEHUI (ITKC-2 CrnocobeH pa3pabaThiBaTh M HCCIIENOBATH
MaTeMaTHYeCKUe MOJENH, OOBEKTOB, CHUCTEM, IPOIECCOB M TEXHOJIOTUH, MpEAHA3HAUYEHHBIX IS
NPOBE/ICHUS] pacueToB, aHanu3a noArotoBku pemtenuit; MIIKC-2.2. Pa3zpabGaTbiBaeT MaTeMaTHdecKue
MOJIeNIn O0BEKTOB, CHCTEM, IMPOIIECCOB, MCIOJB3Ys COBPEMEHHOE MporpammHoe obecmneuenue; [1IKC-4
CrniocobeH MpOBOAUTH Hay4HbIE AKCIEPUMEHTHI, OLEHMBATh pe3yibTarel uccienoanuit; MITKC-4.1.
W3y4yaer nOpUHLMNBI TOCTPOEHHUS AalrOPUTMOB pELICHUS HAYYHO-TEXHMYECKUX 3a/ady, METOJbI
TEOPETHUECKUX M IKCIIEPUMEHTAIILHBIX UCCIICOBAHH. ):
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1. B yem 3akJjr04yaeTcs 3aj1a4a oTJAeJeHUs1 KOpHeii?
Bribepure ofuH OTBET:

{w o o

B YCTAHOBJICHHUU KOJMYCCTBA KOPHCH, a4 TAKIKEC Han0O0JIee TECHBIX MPOMCIKYTKOB, KAXKJbIU U3 KOTOPBIX
COACPIKUT TOJIBKO OJJUH KOPEHb

B YCTAHOBJICHUU KOPHs PCIICHUS YPAaBHCHUSA

B YCTAHOBJICHHUHU KOJIMYCCTBA KOpHeﬁ

B Ha3HAYCHUH KOJIMYECTBA KOpHEU
2. last pynknum Y = X> —1y=x2—1 BbIGepHTe NPABHILHOE 3HAUCHHE TIEPBOr0 MPHOIMKEHUS K

KOPHIO 110 MEeTOy KacaTeJibHbIX Ha nHTepBaJe [0, 2]
Br16epute oauH OTBET:

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

)

“

“

5.3. IIpoueaypa oneHMBaHUS pe3y/IbTaTOB 06y4eHHUs MO AMCIUILIMHE

[Tpouenypa oneHuBanusi (HOPMHUPYEMBIX B paMKax JIUCHUUIUIMHBI KOMIIETEHIMM (3J71€MEHTOB
KOMIIETEHIIM) COCTOUT U3 CIIEIYIOLIUX ITAMOB!

1. Texymuii KOHTpoOIb (ONMCaHUE MOKAa3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKAJ OL[CHUBAHUS Ha dTAlle TEKYIIei aTTecTaluy peICTaBIeHbl B Tadm. 5.1, 3aganus B 1. 5.2.1).

2. IlpomexxyTouHas arrectanus (ONMCAHUE [MOKa3aTelae U KPUTEpUEB KOHTPOJIS yCIIEBAEMOCTH,
OIMCaHME LKA OLEHUBAHUS Ha 3Talle MPOMEKYTOUHOM aTTeCTalluy NpeACcTaBiIeHbl B Tab. 5.2, 3a1aHus
B 5.2.2).

Jns Bcero mnepedHs (GOpMUPYEMBIX KOMIIETCHUMH (3JIEMEHTOB KOMIIETCHIMH) AMCHUIUIMHBI
MIPUBOMTCS MPOLIEAYPa OLIEHKU Pe3ysbTaToB 00yucHus (Tadim. 5.4).
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Ta6muue! 5.4 — Ipouenypa, KpUTEPHH U METOJIbI OLICHUBAHUS PE3yIbTATOB O0YUEHUS

[Tnaaupyemsle pe3yapTaTsl 00yIeHUS

Kpurepuu onieHnBaHus pe3yabTaToB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 KxpuTepHii — xoporuiee

4 KpUTepHii — OTINYHOE

MeToabI OlleHUBaHUS

YCBOCHUA YCBOCHUE
YCBOCHUE «XOPOILIO» YCBOCHUE «OTIUIHO»
«HEYOBJIETBOPUTEIBHO» «YJLOBJIETBOPUTENBHOY
[IKC-2
UIIKC-2.2
3HATh: OTCyTCTBHE YCBOCHUS Henocratouno yBepeHHO Ha nocratouno BricokOM OTIMYHO TOHUMAET U VYdactue B 00CyXIeHUU

- NpUOIMKEHHOE peIleHNE JTMHEHHBIX U
TPaHCLICHCHTHBIX YPABHEHUN, CUCTEM HEJIMHEUHBIX
YpaBHEHHI; PEILICHUE CUCTEM alreOpanyecKux
YPaBHEHUI;

- HHTEPIIOINpOBaHNe (QyHKINI;

- qucieHHOe AU GepeHIINPOBAHIE; BBIYNCICHAE
UHTETPaJIoB;

- BBIYUCJIUTCIIbHBIC MECTO/AbI PCHICHUSA OOBIKHOBEHHBIX

T QepeHInaTbHBIX YpaBHEHUH

3HAHHH

ITOHUMACT U MOXKET
O0OBSCHATH TIOJTYyUCHHBIC
3HaHUA

YPOBHC ITOHUMACT U MOKET
0OBSCHATH TOJIYYCHHBIC
3HaHUA

MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,
JIEMOHCTPHPYET
CaMOCTOSITEIEHYIO
MO3HABATEIbHYIO
JIEATENBHOCTD

JIUCKYCCHOHHBIX
MaTepHaoB Ha JICKIUAX
TectupoBanue
ITpomexyTounas
aTTecTalus

YMmerh:

— COCTAaBJIATH AJITOPUTMBI C YI4ETOM CHGLII/I(I)I/IKI/I
MaAIlIMHHBIX BI)I‘-II/ICJ'ICHI/Iﬁ nu HpOI‘paMMI/IpOBaTb Ha
A3BIKEC CUCTCMBI I/IH)KeHepHLIX nu Hay‘IHI:.IX paC'-IeTOB
Matlab u B Visual C++.

He nemoncrpupyer
YMEHUS

He yBepenno
JEMOHCTPUPYET YMEHHUS

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPUPYET
YMEHUs

Brmonuenue JIb

Baanerb HaBbIKAMM

—  CO3[aHus MPOrPAMMHOI0 00eCIICUeHUs,
obecreunBaroIero NpoBeaeHus mpolecca
MOJICTUPOBAHUSI.

He nemoncrpupyer
HaBbIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKH

OTINYHO AEMOHCTPHPYET
CaMOCTOSITEIIbHBIC HaBBIKK

Bemonaenue JIb

[IKC-4
HIIKC-4.1

3HaTh:

- OCHOBHBIE TIOHATHS O TTOTPEIITHOCTH 1
MPUOIVMKEHHBIX BEIYUCIICHIIX;

- IPUHIUIIBI BEIOOPA METOAOB H CPEACTB U3yUCHHS
MaTeMaTHYECKOH MOJIEIIH.

OTCyTCTBHUE YCBOCHUS
3HAaHUH

HenocratouHo yBepeHHO
MMOHMMAET U MOYKET
OOBSICHATH MMOTyYECHHbIE
3HAHUS

Ha nocratouHo BEICOKOM
YPOBHE TIOHUMAET U MOXKET
OOBSICHATH MOTyICHHbIE
3HAHUSA

OTIUMYHO TOHUMAET U
MOXET OOBSICHATE
MOJTyYCeHHbIEe 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENHHYIO
MO3HABATEIBHYIO
JIEATEILHOCTD

VYuacrue B 00CyK1eHUI
JIICKYCCHOHHBIX
MaTepHaIoB Ha JIEKIHIX
TectupoBanue
[IpomexyTouHast
aTTecTalus

YMmers:

pa3pabaThIBaTh YUCICHHBIE aITOPUTMBI PELIEHHS
NPUKJIJHBIX 33124 110 00paboTKe nHPpOpManuu u
MOJICTIMPOBAHUIO OOBEKTOB PAa3ITMIHOMN
€CTECTBEHHOHAYYHOH NPUPOJIBI

He nemoHcTpupyer
YMEHUs

He yBepenHo
JICMOHCTPUPYET YMCHHUS

JlocTaTouHO yBEpEHHO
JIEMOHCTPHUPYET YMEHHUS

OTINYHO AEMOHCTPHUPYET
YMEHUs

Boinmonnenue JIb

Buaagers HaBBIKAMH:

- pemeHus (HOPMaNTN30BaHHBIX (H3UKO-
MaTeMaTHYECKUX 3a1a4;

- ICTIOJIH30BAHMS ITAKETOB ITPHUKJIAAHBIX IIPOTPAMM B
00eCTe4eHnN IPOoIecca MOICTUPOBAHMSL.

He nemoHcTpupyet
HaBBIKU

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTatouHo yBEpEeHHO
JAE€MOHCTPUPYET HaBbIKU

OTINYHO AEMOHCTPHUPYET
CaMOCTOSITEIbHbIC HABBIKU

Beinmonnenue JIb




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 yHCcIIeHHBIX MeTOA0B. M.: Briciias mxomna 2005,-840 c.

6.1.3. MoxkpoBa, H. B. UucneHnHnble MeTOIbI B MH)KEHEPHBIX pacuerax : yuyeOHoe mocobue / 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 : [caiitr]. — URL:
https://www.iprbookshop.ru/71739.html — Pexxum nocryma: mis aBropusup. nojib3oBateneid. - DOIL:
https://doi.org/10.23682/71739

6.1.4. Boponmosa, H. B. UucieHHbIe METOIBI B TPOrpaMMUpPOBaHUH : yaeOHoe mocodue anst CI1O
/ H. B. Boponnoa, T. H. Eropymkuna, JI. . SAxymun. — Capatos : 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 : [caiit]. — URL:
https://www.iprbookshop.ru/86341.html — Pexxum noctyna: mist aBropusup. [lonb3oBarenei.

6.2 /lonosiHMTE/IbHAA JIUTEPATypa

6.2.1 Typuak JL.N. OcHoBbI uncineHHbIX MeTOA0B. M.: ®u3maraut 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. Hosropox, 2011- 288 c.

6.2.4 bospmunos, M. I'. BerauciautensHbie METObI alreOphl ¥ aHanM3a : ydyebHoe mocodue / M.
I'. BosipurmHoB. — CapatoB : By3zoBckoe oOpazoBanue, 2020. — 225 ¢. — ISBN 978-5-4487-0687-5. —
Texkct : snexTpoHHBIA // DnexkTpoHHO-OuOmuoteunass cucrema [PR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/93065.html — Pexxum noctyma: miisi aBropusup. moiss3osareneit. - DOI:
https://doi.org/10.23682/93065

6.3 MeToauYecKHe YKa3aHUA, PEeKOMEHJAIMH U Jpyrvue MaTepuaabl K
3aHATHAM

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

6.3.2 Osapr T.E., Tpounxkuii A.B., [To3nseB B.B. «Hucnennsie METOABI peNIEHNS] HHKEHEPHBIX
3amau» [Jomymieno YMO By3oB o obpazoBanuto — Huwkeropoa. roc. TexH. yu-T uM. P.E. AnekceeBa. —
H. Hosropoxn. 2014 — 110 c.

6.3.3 Osapr T.E., Ilo3nses B.B. «Yucnennsle MmeTonpl pemeHus Iud@depeHIHanbHbIX |
MaTpUYHBIX ypaBHeHui» Jlonymeno YMO By30B 1o oOpa3oBaHuto — Hukeropoa. roc. TeXH. yH-T HUM.
P.E. AnekceeBa. — H. Hosropoxa. 2014 — 101 c.

6.34 Oapr T. E., Ilo3mse B.B. Meroasl BbUMCIWTENBHON MareMaTuku. PeiieHue
nuddepeHIMaTbHBIX U MaTPUYHBIX ypaBHeHUH : yueOHoe mocobue / T. E. Opapt, B. B. Ilo3aseB. —

CapatoB : BysoBckoe oOpazoBanume, 2020. — 94 c. — ISBN 978-5-4487-0674-5. — Texkcr :
SNEKTPOHHBIA //  DnekTpoHHO-OuOnmoreunas cucrema [PR BOOKS: [caitit]. — URL:
https://www.iprbookshop.ru/91119.html — Pexxum noctyma: anst aBropusup. moiss3osareneit. - DOI:

https://doi.org/10.23682/91119
7. AH®POPMAIIMOHHOE OBECIIEYEHHUE AU CLHHUII/IMHbI

7.1 IlepeyeHb pecypcoB HUHPOPMALMOHHO-TEJEKOMMYHUKAIlMOHHOM CE€THU
«HTEepHeT», HEO6XO0AUMBIX JJisI OCBOEHMA JAUCLUUIUVIMHbI (MOAyJisi), BKJ/IIOYasi
3JIEKTPOHHbIE OMG/IMOTEeYHbIe U UHPOPMALMOHHO-CIIPABOYHBIE CUCTEMBbI

7.1.1 DnextpoHHO-OMOMMoTeyHasi cucrteMa wu3aarenbctBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.


https://www.iprbookshop.ru/71739.html
https://www.iprbookshop.ru/86341.html
http://www.iprbookshop.ru/

7.2 IlepeyeHb JIMIEH3MOHHOTO M  CBOGOJAHO  PacHpoOCTPAHSIEMOTro
MPOrpaMMHOr0 o0GecneYeHUuss, B TOM 4YHCJI€ OTEYECTBEHHOro NPOM3BO/CTBA
HE06XO0AUMOro A/ OCBOEHHUS AUCHMILTUHBI

7.2.1 Onepannonnas cucrema Windows XP u Beie,
7.2.2 Microsoft Visual Studio 2013 u BeIme

7.2.3 MATLAB R2009b u BeIme

7.2.4 Microsoft Excel 2016 u BrIze

8. OBbPA3OBATEJIBHBIE PECYPCbI /14 UHBAJIMA 0B U JINL, C OB3

B rtabnaume 8.1 ykazaH mepedeHb OOpa3oBAaTENbHBIX PECYpPCOB, HMMEIOIMUX  (HOpMmBl,
aJanTUPOBAHHBIC K OTPAHUYCHUSM 3JJ0POBbS, @ TAK)KE CBEJICHUSI O HAIMYUU CICIUAIBHBIX TEXHUYECKUX
CpeacTB 00y4YeHUs! KOJUIEKTUBHOTO M UHIUBUIYATbHOIO MTOJIb30BAHUS.

Tabmuia 8.1 — OOpa3oBarenbHbIe pecypchl s HHBATHIOB 1 U1l ¢ OB3

[Tepeuenp 00pazoBaTENBHBIX PECYPCOB, CBenieHHs 0 HATMYUH CHEHUATBHBIX TEXHUIECKUX
IPUCIIOCOOJICHHBIX IS UCIIOIb30BaHUS cpeacTB 00yueHHs KOJUIEKTUBHOTO M MHMBHIyaTbHOTO
uHBaIMAaMu U unamu ¢ OB3 10JIb30BAHUS
CriermansHoe MoompHOe npuitoskeHue |IPR BOOKS

9BC «IPRbooks WV-Reader

CuHre3arop peun, KOTOPbI BOCIIPOU3BOJIUT TEKCTHI
KHUTI ¥ MEHIO HaBUTalluU

9BC «Jlaap»

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOAUMOE /i
OCYLIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCUUIIVJIMHE
(MOAYJII0)

VY4eOHble ayqUTOpUW I TPOBEACHUS 3aHATHH 1O JUCHUIUIMHE (MOIYJIO), OCHAIICHBI
000pYyZI0BaHUEM U TEXHUUECKUMU CPEJICTBAMH OOyUECHHUS.

B Tabnume 9.1 nepeuncieHs:

- yueOHble ayJUTOPUU JJsl MPOBEACHUS YYEOHBIX 3aHATHH, OCHAIlEHHbIe OOOpYIOBAHHEM U
TEXHUYECKUMHU CPeICTBaMU OOyUEHUS;

- IOMELIEHUS [T CaMOCTOSITEIbHON pabOThl 00YyUaIOLINXCSl, KOTOPbIE OCHALIIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBbIO MOJAKIIOUeHuss K cetn «MHTepHer» u oOecriedeHHeM JOCTyla B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Ta6muma 9.1 — OcHalEeHHOCTh ayTUTOPUM U TIOMEUIEHUH ISl POBEICHUS 3aHATUH U CAMOCTOATEIIbHON
paboThI CTYIEHTOB O AUCHUIUIMHE (MOYIIO)

HanmenoBanue ayiuropuii u
MIOMEILEHUN 71l IPOBEACHUS 3aHATHH U
CaMOCTOSITENIbHOM pabOThI

OcHaIEHHOCTh ayAUTOPUN U TIOMEUICHUI IS TIPOBEICHUS
3aHATUN U CAMOCTOSITENIbHON paboThI

1 Kononku* Sven SPS-611S 2.0;

1 Kommberotep B cbope;

319 - YyebHast 1abopaTtopus MAaTeMaTHYECKOTO 1 IpoexTop ¢ kperwieH, motoxr, Beng MX505 DPL 3000Lm 13000:1;
MO/JIETTMPOBAHHMS 1 Dkpan umien Master Picture 203*203 cv Matte White FiberGlass;
r. Ap3amac, yi. Kanununa, nom 19 1 Pabouee MecTo mpernogaBaTens,

20 Pabo4nx MecCT CTYACHTOB;

1 Jlocka ayauropHasi MapKepHast

1. locka MarHUTHO-MapKepHas;

320 - YueOHas MynbTUMEANHHAS ayAUTOPHUS 2. Mynstumennitasiit npoekrop BENQ;. DkpaH;

r. Ap3amac, yi1. Kanuauna, gom 19 4. Kommsrorepst PC Intel® Core™ i3-10100/256SSD/8RAM - 14 mir;
5. TTocaiounbix MecT - 34

pabounx MecT CTyAeHTa — 26 mT;
ITK, ¢ Berxomom Ha TeneBu3op LG - 1 mT.
TIK ¢ noaxiroueHueM K HHTEPHETY -SHIT.

316 - KabuHer caMOInoAroTOBKH CTYICHTOB
r. Ap3amac, yi. Kanmuauna, mom 19
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10. METO/AUYECKUE PEKOMEH/JALIMY OBYYAIOIIMMCA 10 0CBOEHUIO
JVCLIUIIMHBI (MOAY 1)

10.1 O6mMe MeTOAUYECKHE PEKOMEHJALUU AJIA O0YyYAaKIIUXCS MO OCBOEHUIO
AUCLMILIMHBI, 060pa3oBaTe/ibHbIe TEXHOJOTHUU

JucuummHa peanusyercs MOCPEACTBOM IPOBEACHHUS KOHTAKTHOM pabOThl ¢ O0y4YaromMMUCS
(BKJIIOUAs MPOBEJCHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH), CAMOCTOSTEIbHON paboThl 00yUaromuxcst 1
IIPOMEKYTOYHOM aTTECTALUU.

KoHnrakTHas paboTa NpOBOAUTCS B AyAUTOPHOM M BHEAyOIUTOPHOH Qopme, a Takxke B
ANEKTPOHHON HH(pOpMaMOHHO-00pazoBaTenbHON cpene wuHcTUTyTa (nmanee — OUMOC). B ciydgae
IIPOBE/ICHUS] YacTU KOHTaKkTHOH paboTsl mo gucuuiuinHe B DMOC (B COOTBETCTBMM C PACHUCAHUEM
yueOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOH pabora B DMOC sKkBHBaieHTHA ayAUTOPHON padoTe.

[Tpu mpenojgaBaHUM AUMCLMILIMHBI MCIIOJIB3YIOTCS COBPEMEHHBbIE 00pa30oBaTelbHbIE TEXHOJIOTHH,
II03BOJISIIOIINE TOBBICUTh aKTUBHOCTb CTYJEHTOB IPHU OCBOCHMM MaTepuaia Kypca U MpPeJOCTaBUTh UM
BO3MOKHOCTb 3()(pEKTHBHO peaan30BaTh 4achl CAMOCTOSATEIILHON PabOTHI.

Becb nexunoHHbIi MaTepuan Kypca, a TakkKe MaTepralibl ISl IPaKTUYECKUX 3aHATHI HaxoIATCs B
CBOOOHOM JocTyne B (091(0) MOODLE Ha CTpaHUIIE Kypca o azpecy:
https://sdo.api.nntu.ru/course/view.php?id=57 u wmoryr ObITh NPOPaOOTaHBI CTYACHTAMH O YTCHHSI
JEKIUH B X0 CaMOCTOATENIbHOM paboThl. DTO JaeT BO3MOXKHOCTh OOCYAUTh MaTepuai co CTyAECHTaMU
BO BpEMs UTEHHUS JIEKLIUH, aKTUBUPOBATh UX JEATEIBHOCTh IPU OCBOEHUH MaTepHaa.

Ha 1Jekumsx ¥ NpaKkTUUECKUX 3aHATUAX  PEAIU3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTUH,
IIPUBETCTBYIOTCS BOMNPOCHl M OOCYXKIEHHUS, HCHOJIb3YETCSd JIMYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO/,
JMCKYCCHOHHBIE TEXHOJIOTHM, TEXHOJIOTMM paboThl B MajblX TIpPYINax, YTO IO3BOJIAET CTYAECHTaM
IIPOSIBUTH €051, MOJIYUUTh HABBIKM CAMOCTOSTEIbHOIO N3YUYEHUS MaTepHalia, BBIPOBHITh YPOBEHb 3HAHUN
B IpyIIIe.

Bce Bompocsl, BO3HUKIIIKE NIPU CaMOCTOSITENIbHON paboTe Haja JAOMAIIHUM 33JaHUEM, MOAPOOHO
pa3buparoTcs Ha NPAKTUYECKUX 3aHATHSAX U JeKuusax. [IpoBoxasdTcss MHIMBUAYalbHbIE U TPYIIOBBIE
KOHCYJIBTAI[H C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYIECHTaMHM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopyM, 4aT, BHyTpeHHss anekrponHas noura CZIO MOODLE.

Nuunuupyercst akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/aHKe JIFOOBIX BOIMPOCOB MO MaTepHaly,
IIPAKTUKYETCA NHAUBUAYaIbHBIN OTBET HA BONPOCHI CTYACHTA.

Jls oueHku 3HaHUH, yMEHUHN U ypOoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE TEKYIIETO
KOHTPOJISl IPUMEHSIETCS] CUCTEMa KOHTPOJISL U OLIEHKH yCIIEBA€MOCTH CTYJIEHTOB, IPEACTaBICHHas B Ta0Jl.
5.1. TlpomexyTouyHasi aTTecTanusi MPoOBOAUTCS B (hOpPME 3aueTa C UCIOIb30BAHUEM CHCTEMBI KOHTPOJIS U
OLIEHKHU YCII€BAEMOCTHU CTYAEHTOB, IPEACTABICHHOM B Tab. 5.2.

10.2 MeToau4yecKHe YKa3aHUA AJIs 3aHATHH JIEKIIMOHHOTr O TUIIA

JIekuUMOHHBI KypC MpEeAroaracT CHUCTEMATU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYECKOro IUlaHa. B XxoJe NeKUMOHHBIX 3aHATUNA pacKphIBalOTCS 0a30Bble BOMPOCH B paMKax
Kax/10i Tembl TucHMIUIMHBL. O003HAuUarOTCs KIIHOYEBbIE acleKThl TEM, a TakXke JAearoTcs aKIeHThl Ha
HauboJee CIOXKHBIX M BAXKHBIX TOJOXKEHHUSIX H3y4aeMoro marepuana. Marepuaybl JEKIUH SBISIOTCA
OCHOBOM /Il TOATOTOBKM OOYYalOIUXCS K MPAKTUYECKHM 3aHATHSM W BBINOJHEHUS 3aJlaHUM
CaMOCTOSITENILHOM paboThl, a TakKe K MEpONPHUATHAM TEKYIEro KOHTPOJSl YCHEBA€MOCTH U
IIPOMEKYTOUYHOM aTTECTALUHU 110 JUCLIUILINHE.

10.3 MeToanyecKue yKa3aHUs MO OCBOEHMIO JUCHMILJIMHbBI HA JIaGOPaTOPHBIX
pa6oTax

[TonroroBky K Kaxk7oi 1a00paTopHOIl paboTe CTYJEHT I0JIKEH HauaTh C O3HAKOMIIEHUS C IJITAHOM
3aHATHUS, KOTOPBIA OTpa)kaeT cojepKaHue NpeasokeHHOH TeMbl. Kaxnas BeImonHeHHass paboTa ¢
O0(OPMIIEHHBIM OTYETOM M MOJIEKHUT 3alUTE Y IPEroaaBaTers.
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[Tpu onleHUBaHUM Ta00OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOLICE:

- KA4YeCTBO  BBINIOJHEHUS  AKCIIEPUMEHTAIBHO-TIPAKTUYECKOW YacTH paboThl M CTENeHb
COOTBETCTBHSI PE3yIbTaTOB pabOTHI 3alaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO o(hopMIiIeHHS oTUeTa 0 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIBbHBIE BOIPOCHI IPH 3aIUTE PAOOTHI.

10.4 MeToau4ecKue yKasaHUs [0 CAMOCTOATE/IbHOM paboTe 00y4alIUXCA

CamocrosTenpHas paboTa oOecreunBaeT MOAroTOBKY 00y4Jaroierocs K ayIMTOPHBIM 3aHSATHIM H
MEpONPUATHIM TEKYLIEro KOHTPOJS W INPOMEXKYTOYHOH aTTecTaly IO HU3y4yaeMoll JUCLHMIUIMHE.
PesynbTaThl 3TON MOATOTOBKH HMPOSBIAIOTCA B aKTUBHOCTH OOYYaroOIErocsl Ha 3aHATUSX M B KauecTBE
BBINOJIHEHHBIX [TPAKTUYECKUX 3a/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B mpouecce camocTosiTensHOW pabOTHl PEeKOMEHAYETCs MpOpadOTKa MaTepUaloB JIEKIHHA I10
KaKJIOH TPOWJIEHHON TeMe, a TakKKe M3ydeHHWe OCHOBHOM Y4YEOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
JUTEPaTyphl, IPEACTABICHHON B pa3zene 6.

JUis BBINOJIHEHHUSI CaMOCTOSITEIbHOM pabOThl NPU H3YyYEHHM JUCLMIUIMHBI CTYAEHTBI MOTYT
MCTOJIB30BATh CIICIHATN3UPOBaHHbIE ayAUTOpuu (cM. Tabi. 9.1), 060pyaoBaHUE KOTOPHIX 00ECIeUnBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOW HH(OPMAIMOHHO-00Pa30BaTEIbHOW Cpele MHCTUTYTa U
AJIEKTPOHHOW OHMONMOTEYHON cHcTeMe, TI/Ie pacIojlaralorcsi y4deOHble W y4eOHO-METOIUYECKHE
MaTepHalibl, KOTOpbIe MOTYT ObITh UCIIOJIb30BAHBI [l CAMOCTOSITEIbHONU PaOOTHI.

10.5 MeToau4ecKre yKa3aHMs MO0 06ecrieYeHUI0 06pa3oBaTeJIbHOr0 Mpolecca

1. Meroanueckue peKOMEHIAMM MO OpraHu3alud ayAuTOpHON paboThl. [IpuHATEI YueOHO-
metonudeckuM copetoM HI'TY um. P.E. AnekceeBa, nmpotokoin Ne 2 ot 22 anpenst 2013 r. D1aeKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauieckre peKOMEHIAINK 110 OpraHU3alii U TUIAHWPOBAHUIO CAMOCTOSTEILHON PadOThI
cTyAeHTOB 1o aucuumuinHe. [Ipunsatel YuebHO-meronnueckum coerom HI'TY umm. P.E. Anekceesa,
IIPOTOKOJI No 2 oT 22 arpens 2013 T. DIIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe mocobue «lIpoBeneHue 3aHATHN C TPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJIOB
o0yueHus», EpmakoBa T.1., HMBamkun ETL., 2013 T. DNEeKTPOHHBIN azpec:
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 mocoOue «OpraHusanusi ayAUTOpPHOM paboOThl B 00pa3oBaTEIbHBIX OPraHU3aLUAX
BhIcIIero  oOpazoBanusi», MWBamkun E.I'., XKykosa 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 1 U3MeHeHNs B paboueil mporpaMMe TMCHMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyro mporpaMMy BHOCSTCS CENYIOLINE U3MEHEHHUS:

1)
2)
WIN JIeaeTcss OTMETKA O HEIeNeco00pa3sHOCTH BHECCHHS KAaKHX-IHOO M3MEHEHWH Ha JaHHBINH y4eOHBII
roJ
Pabouas mporpamma rnepecMoTpeHa Ha 3aceJaHUH Kadeaphl, POTOKOI OT No
3aBeayronuit kadeapoit
(noonucy) (®HO)

Yreepxaeno YMK AIIN HI'TY, npotokoi ot No
3am. nupekropa o YP [lypeirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO Menshukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs KaAcalomes iumepamypol):

3aBeyronias oT/eJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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