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1. IEJIU U 3AJAYU OCBOEHUA AUCLHUIIJIUMHBI (MOAYJIA)

1.1. Llesab 0CBOEHUA AUCHMILIUHBI (MOAYJIA)

Lenbto ocBOEHUS AUCUMIUIMHBI «YHCIEHHBIE METOAB SBISAETCS IOATOTOBKA CTYAEHTOB K
BBITIOJTHEHUIO TPO(ECCHOHATBHBIX 3a/lad B paMKaxX TPYAOBOH JAEATENLHOCTH N0 MPOo(EecCCHOHATIBHOMY
crannapry 40.011 «IIpoBeneHne Hay4HO-UCCIIEIOBATENBCKUX U OIIBITHO-KOHCTPYKTOPCKHUX pa3padOTOK»
B paMKax 0000meHHol TpymoBoil ¢(yHkumu «IIpoBeneHne HaydHO-HCCIIEOBATENBCKUX W OIBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK 10 OTAEIbHBIM pa3jieiaM TeMb» U (POPMUPOBAHUE Y CTYAEHTOB TBEPBIX
TEOPETUYECKUX 3HAHWN YHUCICHHBIX METOJIOB U NMPAKTUYECKUX HABBIKOB B pabOTe C MHTEIPUPOBAHHBIMU
[aKkeTaMy IPUKJIATHBIX MPOrpaMM aBTOMAaTH3alUU MHKEHEPHO-TEXHUYECKUX PacueToB, MPUMEHSIEMBIX
JUIS PEIIEHUS] NHKEHEPHO-TEXHUYECKUX 3a/1ay.

1.2. 3aja4u OCBOEHHUS AMCLUIINHBbI (MOAYJIs)

- MPUOOPETEHNE HABBIKOB MOCTPOEHUS MAaTEMATUIECKUX MOJIETIEH MPAaKTUYECKUX 3a/1a4 U HaBBIKOB
BBIOOPA JIEKBATHOTO MAaTEMATHYECKOTO arlfapaTa UxX UCCIICI0BAHMS;

- BBIpA0OTKAa YMEHHUS COCTABJISATh BBIYUCIUTEIIBHBIE CXEMBbI PEIICHUs MPAKTHYECKUX 3a/Jad Ha
OCHOBE TIpoIlecca MOJCIUPOBAHUSA, WCIOJB3ys TPH 5TOM BBIOpAHHBIE MaTEMAaTHYECKHE METOIbI
WCCTIE0OBAHUS U BEIYUCIIUTEIBHBIE CPEJICTBA;

- pa3BUTHE YMEHHS aHaJIM3a W TMPAKTUUYECKOW HWHTEPHPETAIMH TOJYyYEHHBIX MaTeMaTHYEeCKUX
pe3ynbTaTOB UCCIIEIOBAHNS PEATbHOM 3a/1a4H;

- pa3BUTHE JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIIJIEHUS CTYACHTOB-0OaKaaaBpoB, HEOOXOMMBIX
NP COCTaBIICHUU M OIICHKE MaTEeMaTW4YeCKOW MOJIENH TMPEeAMETHOW oOJacTH W BHIOOpE MeEToja ee
HCCTIEOBAHNS,

- MPUOOpPETEeHNE MTPAKTUUECKUX HABBIKOB MCIOJIH30BAHUS MAaTEMAaTHUYECKUX METOJIOB TP PEIICHUH
MPUKJIAIHBIX 3a]1a4, aHAJIM3€ U MOJICTTMPOBAHUH PEAbHBIX MPOLIECCOB (U3UKH, TEXHUKH, SIKOJIOTHH, U JIp.

2. MECTO JUCIHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OGPA30BATE/IbHOM
ITPOI'PAMMbI

JuctunnuHa «YWCIEHHBIE METOMbI» OTHOCUTCA K 4YacTH, (OPMHPYEMOW yYaCTHHKAMU
oOpazoBatenbHbIX oTHOIIEHUH OIT BO.

JuctunnuHa G6a3upyeTcs Ha CIeAYIMUX AUCIUIUIMHAX: «MaTtemaTtnyeckuid aHanmsy, «Teopus
BEPOSITHOCTEH M MaTeMarthdeckas cratuctukay, «lIporpammupoBanne pu1 OBM», «OcHOBBI
MoenupoBanus B MATLAB» nporpammel OakanaBpuara.

Pesynbrarhl oOydeHusI, MOTyYCHHBIE NMPU OCBOCHHM JIHUCHIUILIMHBI, HEOOXOIUMBI TIPH U3yYECHUH
clenyomux AUCHUIUMH «CrenuanbHble YHCICHHBIE METOAB», «TEeXHOJIOTHS MPOrpaMMHUPOBAHU,
«Croxactuueckue auddepeHuaIbHble CUCTEMbI», a TaKXKEe ITPOU3BOACTBEHHOM M MPEATUTIIIOMHON
MPaKTHUK.

PabGoyas mporpamma JUCHUIUIMHBI «YHMCIEHHBIE METOABI» IS WHBAIWJAOB M JIMI C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI pa3padaThiBaeTCs MHAUBUAYAILHO C YYE€TOM OCOOCHHOCTEM
MCUXO0(U3UUECKOTO DPAa3BUTHUS, HHIUBUIYaTbHBIX BO3MOXKHOCTEM U COCTOSHUS 3[0POBBbS TaKHX
oOyuarouxcs.

3. KOMIIETEHIUHH OBYYAIOIIEr0CA, ®OPMHUPYEMBIE B PE3YJ/IbTATE
OCBOEHHUA AUCLHUIIJIMHBI (MOAYJIA)

[Ipouiecc wu3yueHUs AUCUMIUTUHBI «YHWCIIEHHbIE METOJABI» HalpaBlieH Ha (OpPMUPOBAHUE
aneMeHTOB mpodeccuonansHoil kommereHiuu [IKC-2 B cootrBerctBum ¢ OIl BO mo HampaBieHuro
noarotoBku 01.03.04 «IIpukiiagHas MaTeMaTuKa.



Tabnuma 3.1 — ®opmupoBaHe KOMIIETEHITUN TUCITUTUIMHAMU
KOJ_'[ KOMIICTCHIINHN / HaMEeHOBaHHUE CeMeCTpI)I q)OpMI/IpOBaHI/Iﬂ JUCHUITIINHBI
JMCIUIUINAH, (POPMUPYIOLIHX Komnerentmu 6epyrest n3 Y11 o HanpaBJISHHIO TTOJINOTOBKH OakaiaBpa
KOMIIETEHIIUIO COBMECTHO 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
MKC-2

YuCIIeHHBIE METOIBI v

VYpaBHeHHs1 MaTeMaTHIeCKOH (PHU3UKH 4

Teopus ynpasneHus v

CHeI_II/IaJ'II)HI)Ie YUCJIICHHBIC METOIBI V

UucieHHbIE METOBI ANTeOphI v

AN

HMmuranmonHoe MOJCIIMPOBAHUEC

HpeﬂI[I/IHJ'[OMHaSI IIpaKTHUKa “

Brimonaenune u 3amura BKP v

[TepeueHs TMUIAHUPYEMBIX pPE3yJIbTATOB OOYYCHHS 10 JTUCIHMIUINHE «YWCICHHBIE METOJIBI»,
COOTHECEHHBIX C IUIAHUPYyEeMbIMU pe3yibTaTamu ocBoenus OIl, npeacrasien B Tadi. 3.2.

Tabmuma 3.2 — IlepedeHp TIAHUPYEMBIX PE3yIbTATOB OOYYEHHS IO IUCIUIUIMHE, COOTHECEHHBIX C

IJITAaHUPYEMBIMU pe3ysbTaTaMu ocBoeHus Ol

Kon
1 HAUMCHOBAHHUC
KOMIICTCHLINU

Kox n HanmenoBanue
WHAMKATOpa
IOCTHKEHUS

KOMIIETEHIINHN

[InanupyemMsble pe3yabTaThl 00y4EeHHS 0 JUCIUILINHE

[TKC-2

Crnioco0OeH npoBOAHTh
AQHATUTHYCCKHUEC 1
UMUTAIMOHHbIE
HCCIICIOBaHMSI

UIIKC-2.1. Uzyqaer
COBPEMECHHBIC METObI
HCCIIC0BAHUS
Pa3INIHBIX CUCTEM U
HPOLIECCOB.

3HaTh:

- OCHOBHBIE MTOHATHS
0 TIOTPEIIHOCTH U
MPUOTMKEHHBIX
BBIYHCIICHHSX;

- IPUOIIKEHHOE
pellIeHne JIMHEHHBIX U
TPaHCLICHICHTHBIX
YpaBHEHHUI, CUCTEM
HEJIMHENUHBIX
YpaBHEHUH; peLIEHUE
CHCTEM
anrebpanyecKux
YpaBHEHHUI;

- HHTEPIIOJIMPOBaHHE
GbyHKIHI;

- YHCIICHHO®
muddepeHnrpoBaHue;
BBIYHCIICHHE
MHTETPAJIOB;

- YHCIICHHbIE METOJIBI
peneHns
OOBIKHOBEHHBIX

Qg depeHIraTbHBIX
YpaBHEHHUH.

Ymern:

— MpPOBOINUTH
pa3paboTKy U aHaJIN3
MOTPELTHOCTH
YHCIIEHHOTO
pe3ynbTara;

— COCTaBJIATH
AJITOPUTMBI C y4€TOM
crienudukn
MaIIHHBIX
BBIYHCIICHUM 1
MPOrPaMMHPOBATh
Ha SI3BIKE€ CHCTEMBI
WH)XEHEPHBIX U
HayYHBIX PAcUECTOB
Matlab u B Visual
C++.

Baanertn:

— HaBbIKAMH
CO3IaHus
MPOrpaMMHOTO
obecrieuyeHus,
00ecIIeunBaroIIEero
MPOBEACHUS
nporecca
MOJICITMPOBAHUSI;

— HaBBIKAMH
peleHust
(hopMann30BaHHBIX
¢bu3mKo-
MaTeMaTHICCKHX
3aj1ad.




4. CTPYKTYPA U COAEPKAHHUE AUCUUIIJIUHBI (MOAYJIA)

4.1 PacnpejgesieHHne TPyAOEMKOCTHM JUCHUIUVIMHBI N0 BHJAAM pa6éoT Mo
ceMecTpam

OOmiast TpyI0EMKOCTh AMCHUILUIMHBI cOCTaBIseT S 3ad. ex. uian 180 wacos, pacnpenenenne 4acoB
o BUaM paboT MO0 ceMecTpaMm MpeAcTaBiieHo B Tadumie 4. 1.

Tabnmuma 4.1 — PacmnpeneneHue TpyJOEMKOCTH AMCHUILIMHBI IO BHIAM paboOT MO ceMecTpaM JyIs
CTYIAEHTOB OYHOUN OpMBbI 00yUEHUs

TpynoeMKoCcTh B yac
Bupn yue6Hoit paboTh Bcero B T.4. 1o cemectpam
yac. 5 ceMecTp
C HCITONB30BaHUEM DIIEMEHTOB JJICKTPOHHOTO
dopMaT U3ydeHUs! IUCIUTIIAHBI
o0yueHHs

OO6mast TPyI0eMKOCTh JTUCIUTUIHHBI TI0 Y4cOHOMY IIaHY 180 180
1. KonrakTHas pabora: 75 75
1.1. AynutopHas pa6oTa, B TOM 4ncJje: 68 68
3aHsTHs JieKimoHHoro tuna (JI) 28 28
3ausiTUs cemuHapckoro tumna (113 — ceMUHapBhI, MPaKTHIECKUE
3aHATHUS U Jp.)
nabopatopusie pabotsl (JIP) 40 40
1.2. BHeayauTopHasi, B TOM YHcJIe 7 7
kypcoBas padora (npoekt) (KP/KII) (koHcynbTalys, 3a1ura) 1 1
TEKYIIUH KOHTPOJIb, KOHCYJIBTAIMH 110 JUCIUIUINHE 4 4
KOHTaKTHasi pabora Ha npomexyrouHom konrpoie (KPA) 2 2
2. CamocTtosiTesibHasi padora (CPC) 105 105
pedepat/acce (moaroroka)
pacuérHo-rpaduueckas padora (PI'P) (moxroroska) 18 18
KOHTpOJIbHAs paboTa
kypcoBast pabora/mpoekt (KP/KII) (noaroroska)
CaMOCTOATENBHOE H3YYEHHE Pa3/ieioB, CAaMOIIOArOTOBKA (IIpopaboTka
U IOBTOPEHHE JIEKIIMOHHOTO MaTepHalia i MaTepHrana ydeOHUKOB 1 51 51
y4eOHBIX TTOCOOMHi, OATOTOBKA K JJA0OPATOPHBIM M MPAKTHYECKUM
3aHATUAM, KOJUJIOKBHYM H T.1.)
[oaroroBka Kk 3k3aMeHy (KOHTPOIb)* 36 36
[oaroroBka K 3a4ery / 3a4€Ty C OL[EHKOW (KOHTPOJIB)




4.2 CoaeprxkaHue JUCHUILUIMHB], CTPYKTYPHUpPOBaHHOE 110 pa3jejiaM, TeMaM

Tabnuma 4.2 — Coaeprkanue AUCHUIUIMHBL, CTPYKTYPHPOBAHHOE 110 TeMaM, JIJIsl CTYACHTOB OYHON (hOPMBI

oOyueHus
Buas! yueOHoii padoTsI
(4ac)
[Lramupyembie KonrakrHas
(KOHTpOJIUpYeMbIe) paGora Za
pe3yJabTaThl = E
Ocs(gﬁple}[{&n“m; HaumeHoBaHue Pa3aesioB, TEM “Ej E g % Bupn CPC
HHAUKATOPBI E s E g & = :
AOCTHIKEHHsI 58 €5 8¢
KOMIIeTeHIii = | &8 % § ze
S| & ©=
= =
1 2 3 |4 5 6 7
5 cemecTtp
[IKC-2 Paznen 1. TEOPHUS IO PEITHOCTEM
UIIKC-2.1 Tema 1.1 Tuns! norpemnocreii. ITorpemnocTu [oaroroBka
9JIEMEHTAPHBIX (PyHKIMHA 5 o5 | JEKWAM
' [6.1.1], [6.1.2],
[6.1.3]
JlabopatopHas padora Nel. Teopust morpenrHocTei ITonroroBka k
112a00paTOPHBIM
2 2,5 | 3aparusm
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 1 pazgeny 2 | 2 5
Pasaen 2. UUCJEHHBIE METO/Ibl PEHIEHUS HEJTMHEWHBIX (AJITEBPAMYECKHUX
WJIU TPAHCIEHJIEHTHBIX) YPABHEHUM
Tema 2.1 Otnenenue KOpHEH. IToaroroBka K
Tema 2.2 Metoap! yTOYHEHUS KOPHEH: METOA MTOJIOBUHHOTO JIEKLIUSM
JeTIEHUS]. [6.1.1], [6.1.2],
Tema 2.3 Metopl yrouHeHust KopHeit: Mmeton HeroToHa. 4 4 [6.1.3]
Tema 2.4 MeTonbl yTOUHEHHSI KOPHEI: METO IPOCTOM
UTEpaLHH.
JlabopaTopHast pabora Ne2. UuciieHHbIe METO/IbI PEILICHUS IToaroroska k
HEITMHEWHBIX (aIredpanyeckux Wil TPaHCICHIEHTHBIX ) 112a00paTOPHBIM
ypaBHEHHI 6 2 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
HTroro no 2 pasnery 4 6 6
Pasaen 3. YACJTEHHBIE METO/IbI PEIIEHASI CUCTEM JIMHEMHBIX YPABHEHUI
Tema 3.1 Ilpsmseie metons! permenus CJIAY [ToaroroBka k
Tewma 3.2 Utepaunonnsie metoas! pemenus CJIAY JIEKIHAM
3 4 16.11] [6.1.2],
[6.1.3]
JlaGopaTopHast pabora Ne3. UwciieHHBbIE METO/IBI PEIICHHS [MogroroBka k
CHCTEM JIMHEHHBIX alreOpandecKux ypaBHEHUH 71a00paTOPHBIM
4 4 3aHATUSIM
[6.2.2], [6.2.4],
[6.2.3]
Hroro no 3 paznery 3|4 8
Paznen 4. YACJTEHHBIE METO/IbI PEILIEHASI CACTEM HEJIUHEWHBIX YPABHEHU
Tema 4.1 Merton HeroToHa 11 METOI IPOCTOM HTEPALTUU [ToaroroBka k
2 1 JIEKIUSIM
[6.1.1], [6.1.2],
[6.1.3]
JlabopatopHas pabora Ned. YwnciieHHBIE METOABI pEIICHUS [ogroroBka k
CUCTEM HEJMHEWHBIX YpaBHEHUI T1a60paTOPHBIM
4 1 3aHATHAM
[6.2.2], [6.2.4],
[6.2.3]
Hroro no 3 paznery 2 | 4 2



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

1 2 3 |4 |5 | 6 | 7
Paznen 5. AIIMIPOKCUMALIUA
Tema 5.1 IlocTpoeHne anmmpoKCUMHUPYIOIIEN 3aBUCUMOCTH IToaroroBka k
Tema 5.2 Bupnsl annpoxcUMHUPYOLIEH 3aBUCHMOCTH JICKINAM
Tema 5.3 KBagpatuunas annpoxkcumarys 3 7 Eg%é} [6.1.2],
JIaGopatopHas pabota NeS. Amnmnpokcumanus Ioaroroska k
712a00paTOPHBIM
4 3 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 5 pasnery 3| 4 10
Paznen 6. MHTEPIIOJIALIASA
Tema 6.1 Bunpl uaTepnonsumuu IToaroroBka k
Tema 6.2 JlokanbHOE MHTEPIIOIUPOBAHNE 4 3 JICKIMAM
Tema 6.3 T'obanbHOE HHTEPIIONIUPOBAHUE [6.1.1], [6.1.2],
Tema 6.4 AnbrepHaTrBa T7100aTEHON HHTEPIIOIISIIHA [6.1.3]
JIaGopartopHas pabota Ne6. HuTepnomnsanms INoxroroka k
112a00paTOPHBIM
4 3 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
HToro mo 6 pazgeny 4 | 4 6
Pazpen 7. YUCJIIEHHBIE METO/IbI PELIEHUS 3AJJAYY KOIIU JIVISA OB bBIKHOBEHHBIX
JANDODOEPEHIIMAJIbBHBIX YPABHEHUH
Tema 7.1 OnHolraroBbie METOABI PEIICHHS OOBIKHOBEHHBIX ITonroroBka k
nuddepeHIUaNbHbIX YPaBHEHUH JICKIHSIM
Tema 7.2 Meton Diinepa [6.1.1], [6.1.2],
Tema 7.3 MonudunmpoBaHHbIi (YCOBEPIIEHCTBOBAHHBIN) 5 4 [6.1.3]
MeToJ Diepa
Tema 7.4 Meton Pynre-KyTTsl TpeTbero nopsiika TOYHOCTH
Tema 7.5 Meron Pynre-KyTTsl ueTBepToro nopsaka
TOYHOCTH
JlabopatopHast pabora Ne7. UwucneHHblIE METOIIBI pellCHHs IloaroroBka k
3agaun Komm s 0ObIKHOBEHHBIX U (epeHInaIbHbIX 6 2 11abopaTOPHBIM
ypaBHEHH 3aHATHAM
[6.3.3], [6.3.4]
Hroro no 7 pazneny 5 6 6
Pa3gen 8. YUCJIEHHOE JU®P®EPEHIIMPOBAHUE ®YHKIIUN
Tema 8.1 Uncnenunoe nuddepenimpopanme GpyHKIHH INoaroroeka k
Tema 8.2 Koneunsle pazHocTH JICKLIUSIM
2 1| [6.11], [6.1.2],
[6.1.3]
JlabopaTopHas pabora Ne8. Uucnennoe ITogroroBka k
muddepennmpoanue GyHKIMNA 11abopaTOPHBIM
4 1 3aHATUSIM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 8 pazgeny 2 | 4 2
Pa3nen 9. YUCJIEHHOE UHTEI'PUPOBAHUE (IIPUBJINKEHHOE BBIYUCJIEHUE
3HAYEHWS OITPEJEJIEHHOI'O MHTET' PAJIA)
Tema 9.1 Merozn npsMOYyTrOTHHAKOB. IlogroroBka k
Tema 9.2 Meton Tparmerwii. 3 3 JICKIHSM
Tema 9.3 Meton mapa6oin (Merox CHMIICOHA) Egi% [6.1.2],
JlaGopartopHast padota Ne9. YUncieHHOe HHTErpupoBaHHe Ioaroroeka
m1a60paTOPHBIM
6 3 3aHATHAM
[6.2.1], [6.2.2],
[6.2.3], [6.3.1]
Hroro no 9 paznery 3|6 6
PACYHETHO-TPA®UNYECKAS PABOTA IToxroroeka K
18 | BBINONHEHUIO
PI'P [6.3.5]
HToro 3a 5 cemecTp 28 | 40 69
Hroro no nucuumiinze 28 | 40 69



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

Hcnonb3yemble akTUBHBIE M HHTEPAKTUBHBIC TEXHOJIOTMU NPUBECHBI B Tabuie 4.3.

Tabnuna 4.3 - Vicnonp3yeMble akTUBHBIE U HHTEPAKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU

BI/I,Z[ 3aHATUN HaumenoBanne HCIIOJIb3YEMbIX dKTHUBHBIX U NMHTCPAKTUBHBIX
00pa3oBaTeNIbHBIX TEXHOJIOT U
.HCKI_[I/II/I Texnonorusa PAa3BUTHA KPUTUYCCKOTO MBIIIJICHUS
I[I/ICKYCCI/IOHHBIG TECXHOJIOTUU
JIabopaTopHbIe padOTHI TexHonorus pa3BUTUS KPUTHYECKOTO MBILICHHS

JIMCKyCCHOHHBIE TEXHOJIOTMU

TecToBbIE TEXHOJIOTUU

TexHonoruu paboThl B MAJIBIX TPYIIIaxX

TexHo0rus KOJUIEKTUBHOU pabOThI
WHubopmanimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH

5. TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHAA ATTECTALIAA
10 U'TOT'AM OCBOEHHUA AUCHUILVIMHBI (MOAYJIA)

5.1. OnucaHMe nokKa3sareJiei 1 KPpUTEepHEB KOHTPOJIA YCII€BA€MOCTH, OIIMCAHHE
IIKAaJI O0€HUBAHUA

Kputepun omneHuBaHus pe3yabTaToOB OOYYEHHS U TPOIEAYPHl OICHUBAHUS KOMIICTCHIIHH,
(dhopMHpYEeMBIX B paMKaX JaHHOW JUCIMILTAHBI, TPUBOIATCS B Ta0IMI. 5.6.

OrneHOYHBIE TPOLEAYPHl B paMKaxX TEKYIMIETO KOHTPOJISI TIPOBOJSTCS MperojaBaTeaemM
JTUCIUTIINHBL. Ha JIeKIusx OIeHWBaeTCsl aKTUBHOCTh YYacTHS B JIMCKYCCHOHHBIX OOCYXICHUSX.
JlaGopaTopHble 3aHATHS TPOBOAATCS B (OpPME BBHITIOJHEHUS WHIWBUAYAIbHBIX 3amanuil. [lpum
BBITIOJIHEHUM HMHAWBHYyaIbHOTO J1abOpaTOPHOTO 3aJaHMsl MpErnojaBaTelieM OILICHUBAETCS KauecTBO
BBITIOJIHEHHOTO 3aJaHusl, CPOK €ro BBIMIOJIHEHHUS, Ka4eCTBO U CPOK O(QOpPMIIEHHS OTYETa, OTBETHl Ha
BOIPOCHI MTpernogaBaTes.

CamoctosaTenbHass paboTa BKIIOYACT BBIMIOJHEHHE CAMOCTOATEIbHBIX 33JaHui B  Qopme
UHANBHIYaNbHbIX 3aganuii (PTP u ap.).

TectupoBanue npoBoautcs ¢ ucnosbzopanueM CJ1O MOODLE. KontponsHoe TecTupoBaHHUE 110
pazaenaM JUCHUILTUHBI IPOBOJUTCS B paMKax caMOCTOATEIbHON padoThI.

Kontponbuslii TecT coaepxkut 20 TecToBhIX BompocoB (orneHuBanue 30% mokasareneid, Bpems
Ha npoBeieHue TecTupoBanus 20 MHUHYT).

Onucanue nokasareneil 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMKUCAHKUE KA OLEHUBAHUS Ha
JTane TEKYIIeH aTTecTallluy MpeCTaBIeHbl B Ta0m. 5.1.

YacTbio MpOMEKYTOUYHOU aTTectanuu asisiercss PI'P, kpurepuu olleHK KOTOPO# MPECTABICHBI B
Tabm1. 5.2. PI'P moipkHa OBITH 3a4TEHA Mepe]] IK3aMEHOM.

[IpomexyTouHas aTTecTanus NPoBOIUTCS B popMe dK3aMeHa.

Onucanue mokasareneil 1 KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAN OI[CHUBAHUS Ha
JTare NPOMEKyTOYHOU aTTecTalliy peCTaBIeHbl B Ta0u. 5.2., 5.3




Tabauua 5.1 — Onucanue moka3areinen U K

HUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIMMCAHNEC IIKAJI ONCHUBAHUS HA 3TAIIC TGKYLLIef/'I arTreCranuu

Kox u Konn Kpurepun n mkasa oreHHBaHHS
HaUMEHOBAHUE dopma
HaVMEHOBaHHUE [NokazaTeny KOHTPOJISI YCIIEBAEMOCTH
HWHIUKaTOpa 0 6ayoB 1 6amnoB KOHTPOJIS
KOMITETEHIINU
KOMITETEHIINU

IIKC-2 HIIKC-2.1. NU3ygaer 3Hath: Teopernueckuil MaTepuai He | TeopeTHuecKHii MaTepra KonTponn
Criocoben COBPEMEHHBIE METO/IBI - OCHOBHBIE ITOHATHS O TIOTPEIIHOCTH U MPUOMKEHHBIX | U3YYEeH WIH U3Y4YeH W3y4eH. y4acTtus B
MIPOBO/IUTH WCCIIEJOBAHMS PA3IMYHBIX | BBHIYMCIICHUSX; YacTHYHO. JIICKYCCHSIX Ha
AQHAJTUTUYECKHE U CHCTEM U IIPOIIECCOB. . JIEKIUSX

- MPUOJIKEHHOE PelIeHUe JTMHEWHBIX U
WMHTAIMOHHBIE . .

TPaHCLEHICHTHBIX YPaBHEHU, CHCTEM HEIWHEWHBIX
HCCIIEIOBAHMS N

YpaBHEHHH; pEellIeHNE CUCTEM aIreOpandecKux

yYpaBHEHHUH;

- MHTEPIIOINPOBaHUE (PYHKIIUIA;

- yKcieHHoe Au( G epeHIIMpOBaHNE; BEIYUCIICHNE

HMHTETpaioB; YUCJIICHHBIC METOAbI PEIICHUA

OOBIKHOBEHHBIX Ju((dhepeHInaIbHbIX YPaBHEHUI.

YmMmern: JlaGopartopHsbie 3a1aHusI HE JlaGopaTopHbIe 3amaHus Kontponb

— TPOBOJUTH Pa3pabOTKy U aHaJIHU3 MOTrPEHIHOCTH BBINIOJIHEHBI MJIM BBITIOJIHEHBI | BBIMIOJIHEHBI MTOJTHOCTBIO. BBINOJTHEHHS

YHCJIEHHOTO Pe3y/bTaTa; YaCTHYHO. 71200paTOPHBIX

3alaHuNI

— COCTaBJIAThH AITOPHTMBI C YUETOM CICHHUDHUKH
MAIIMHHBIX BHIYHUCIICHHI U IIPOrpaMMHPOBATD Ha SI3bIKE
CHCTEMbI HHXKEHEPHBIX U HAYYHBIX pacueroB Matlab u
B Visual C++.

(cMm. Tabm. 4.2)

Baanern:

— HaBBIKAMU CO3J[aHUsI IPOIPAMMHOIO 00ECTICUCHUS,
00€eCTIeYNBAaIOIIET0 MPOBEACHHUS IpoIiecca
MOJIEIIPOBAHMS,

— HaBBIKAMU pelIeHUs] (POPMATN30BAHHBIX (PH3HKO-
MaTeMaTHIECKHUX 3a/1ad.

JlabopaTopHbie 3agaHus
BBITIOJTHEHBI HEKa4eCTBEHHO
W/WIK HE B CPOK.

JlabopaTopHble 3a1aHus

BBIIIOJIHCHBI KAYECCTBCHHO U B

CPOK.

Kontpons
BBITIOJTHEHHS
n12a00pPaTOPHBIX
3aJaHAN

(cm. Tabn. 4.2)




Tabmuma 5.2 — Onucanue noka3aTteyel U KPUTEPUEeB KOHTPOJIS YCIIEBAEMOCTH, ONTUCAHKE [ITKAJ OI[CHHUBAHUS HA dTAre MPOMEKYTOYHON aTTeCcTalluu

(PT'P)
Ko u Konn Kpurepun n mkasna oneHuBaHHs
HalMEHOBaHHUE
HaVMEHOBaHHUE [TokazaTeny KOHTPOJIS YCIIEBAEMOCTH ®dopma KOHTPOJIS
KOMIIETEHIIHH UHAMKaTOpa 0 6ayutoB 1 Gamn 2 Gaua
KOMITETEHIINU
T[IKC-2 WIIKC-2.1. Uzyuaer 3HATD: Ouens caaboe Crraboe oHNMaHHe T'mybokne 3nanus Kontpois
CriocobeH COBPEMEHHBIE METObI - OCHOBHBI€ IIOHATHUS O IIOIPELIHOCTU U HOHMMAHHC TEOPCTHIECKOro TEOpCTUYECKOro BoInoaHeHust PP
TPOBO/IUTh HCCIIeIOBAHUS MPUOITMKEHHBIX BBIYMCIICHUSX TCOPETHICCKOro Marepuaa Marepuana OTBeThI Ha
QHAJMTUYECKNE U | Pa3JIMYHBIX CUCTEM U . Mareprasa ConepkaHme HacTHIHO Conepokanue TEOPETHYECKHE
- IPUOJIKEHHOE PEelIeHHe JTMHEWHBIX 1 CozepykaHue B 11€JIOM He | HE COOTBETCTBYET COOTBETCTBYET 3a/[AHHIO
WMHTAIMOHHBIE TMIPOLIECCOB p 4 4 BOITPOCHI
HCCIIEIOBAHHA ' TPaHCUEHICHTHBIX YpaBHEHUH, CHCTEM COOTBETCTBYET 38/[AHHI0 | 3aJaHHIO PasBepHyTbIE OTBETHI Ha

HEJTMHEWHBIX YpaBHEHU; pelleHne
CHCTEM aJre0panyecKux ypaBHEHUI;

- MHTEPIOINPOBaHUE (PYHKIINIA;

- yKcieHHoe Au( G epeHIIMpoBaHKe;
BBIYHCIICHUE HHTETPAJIOB; YHCIICHHbIC
METO/IbI pEIICHHUS] OOBIKHOBEHHBIX
JuddepeHInaTbHBIX YPaBHEHHH.

OTBeTH! Ha BOIIPOCHI
OTCYTCTBYIOT

OTBeTHI HA BOITPOCHI
HCITOJIHBIC

BOITPOCHI

YMmernb:
— TIPOBOJUTH Pa3pabOTKy U aHaJH3
MIOTPEIIHOCTH YHCIIEHHOTO Pe3yIbTaTa;

— COCTaBJIATH aJITOPUTMBI C YUETOM

AHanu3 3a1aHus He
BBITIOJIHEH

3ajaHue HE BBHITIOJIHEHO
IMomy4ueHHbIe pe3yabTaThl
HE COOTBETCTBYIOT

AHanu3 3a1aHus
BBITIOJIHEH

3aaHue BBITOJIHEHO
YaCTHYHO

He Bce pesysbratsr

AHanu3 3a1aHus
BBITIOJIHEH

3aaHue BBITOIHEHO
[TOJTHOCTBIO
Pe3ynbTathl MOMy4eHBI

CTICIIM(UKN MAITHHHBIX BHIYHCIICHAN U TpeOOBaHUSIM 3aJaHUsL MTOJTHOCTBIO OdopmiteHre MOITHOCTHIO
MpOrpaMMHUPOBATh Ha SI3BIKE CUCTEMBI O(bopMneHue HEC COOTBETCTBYIOT COOTBETCTBYET
MHKCHEPHBIX 1 HayqHBIX pacderoB Matlab COOTBETCTBYET TpeOOBaHUSIM 3aJaHUS TpeOOBaHHUIM
: TpeOOBaHUAM OdopmicHue He
u B Visual C++. p top
[OJIHOCTBIO
COOTBETCTBYET
TpeOOBaHHIM

Koncynprammu no PI'P
Kontpons
BblIIONHEHUs PI'P

Baanern:

— HaBBIKAMH CO3JIaHUs IPOrPAMMHOTO
o0ecrieueHus1, 00eCIIEYNBAIOIIETO
TIPOBEIEHUS TPOIECCa MOIEITUPOBAHMS,

— HaBBIKaMH pelICHH
(hopManM30BaHHBIX (UIUKO-
MaTeMaTHYECKUX 3a/1a4.

He Bianmeer meTomamu
peleHus 3a1au
OTcyTcTBYET
CIIOCOOHOCTh
aHaJIM3UPOBATh PEILICHUE
31241

Brianeer ocHOBHBIMH
METOJaMHU PEILICHUS
3a1a4

YMeer aHanU3UPOBaTh
pelieHue 3a1aqun

Brnageer meronamu u
crocobaMu peieHus
3aj1a4

YMeer aHaIU3UpPOBATH
pelieHue 3a1a4n

Koncynpranmu no
KOHTPOJIBHOM pabore
KonTpons
BeinojHeHus PI'P

11




Tabmuma 5.3 — Onucanue noka3aTenell U KPUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OITUCAHKE [ITKAJ OICHUBAHUS HA JTAre MPOMEKYTOYHON aTTeCTAINH

(9x3amen)
Ko u Kon u Kpurepuu u 1ikaa OleHUBaHHS
HANMEHOBAHHE
HANMEHOBAHHE IMokazaTens KOHTPOIIS YCIIEBAEMOCTH dopma KOHTPOIIS
KOMIICTCHITHH HWHIUKaTOpa 0 6amnoB 1 6amnn 2 Oamna
KOMIICTEHIUH
EKC'% UIIKC-2.1. Usyuaer 3HaThb: Otser Ha Borpoc [IpencraBnen ve [IpencraBnen OtBer
nocobeH COBpPEMEHHBIE METOIbI o . N
POBOTATS I/ICCJI')IeIlOBaHI/IH a3J'I)I:/[I‘IHI)IX - OCHOBHBIE IOHSTHS O OTPELIHOCTH H oTCyTCTBYET TOJIHBIH OTBET Ha Pa3BEepHYTHIi Ha TEOPETHIECKHUIA
p p TPUOIHKEHHBIX BHIYUCICHHAX, BOTIPOC OTBET Ha BOMPOC BOMpoC Ouiera
AHATUTHIECKUE 1 CHCTEM H TPOLIECCOB.
UMUTAIUOHHbIE - IPUOJIMIKEHHOE PEIEHHE JIMHEHHBIX 1
HCCITeIOBAHMUS TPAHCIEHICHTHBIX YPaBHEHHI, CHCTEM

HEeJTMHEWHBIX YpaBHEHUIL; peleHne CUCTeM
anreOpanyecKux ypaBHEHUI;

- MHTEPIOJIMPOBaHUE (DYHKIIUIA;

- yucneHHoe auddepeHpoBaHue;
BBIYKCIICHHE UHTETPAJIOB; YHCICHHBIE METOIbI
pelieHust 00OBIKHOBEHHBIX qudhepeHInanbHbIX
YpaBHEHHUH.

OTBeT Ha BOIIPOC
OTCYTCTBYET

IIpencrasneH He
TIOJIHBIM OTBET Ha
BOIIPOC

[IpencraBnen
Pa3BEPHYTHIi
OTBET Ha BOIIPOC

OTBeETHI
Ha JOINOJIHUTEIbHbIE
BOITPOCHI

YMmeTnb:
— TIPOBOJUTH Pa3pabOTKy U aHAJIH3
MIOTPEIIHOCTH YHCIIEHHOTO Pe3yIbTaTa;

— COCTaBJIAThH AITOPHTMBI C yU4ETOM
criequ(pUKY MAIMHHBIX BBIYHCICHAN 1
[pPOrpaMMHpPOBATH Ha S3BIKE CHCTEMBI
WHXXEHEPHBIX U HAyIHBIX pacueroB Matlab u B
Visual C++.

Baanern:

— HaBBIKAMH CO3JIaHUS IPOrPAMMHOTO
obecriedeHns1, 00eCIeUInBaIOIIET0 POBEICHIS
mporiecca MOICTUPOBAHNS;

— HaBBIKaMH pemIeHHs] (OpMaTN30BaHHBIX
(pM3MKO-MaTEMaTHIECKUX 3a/1a4.

3anaHue He pemeHo

3amaHue pemeHo ¢
OIINOKaMH

3anaHne pemeHo
BEPHO

Pemenne 3amau
ounsera

12




Tabnuna 5.4 — CoorBercTBre HAOpaHHBIX OAJIOB U OLIEHKHU 32 MPOMEeXyTouHylo artectanuto (PI'P)

Basutel 32 MPOMEKYTOUHYIO aTTECTAIUIO
. o OreHka
CymMmapHOe KOTHYECTBO OAJIIIOB Bamnel 3a pemenne 3a1a4
0-1 0-1 «HE 3aYTECHO»
1-2 1-2 «3aYTECHO»

**) konunecmeo 6anN08 paccuumvléaemcs 6 coomsemcemeuu ¢ maoauyei 5.2

Tabmuna 5.5 — CooTBercTBHEe HAOpaHHBIX OAIUIOB U OLIEHKHU 32 IPOMEKYTOUHYIO aTTECTALUIO

Base 3a Texyyro Basutel 32 MPOMEKYTOYHYIO aTTECTALHIO
ycrieBaeMocTb™* CyMMapHOE KOJTMYECTBO Bansl 3a penenue Ouenka
OamnoB™* 3agay**
0 0-1 0-1 «HEYIOBIICTBOPUTEIHEHO)
1 1 1 «YZAOBJIETBOPUTENHHOY
1 1-2 1-2 «XOpOIIO»
1 2 2 «OTJINYHO»

*) koruuecmeo 6anN08 paccuumvleaemcs 8 coomeememeuu ¢ maobauyeu 5. 1.
**) konunecmeo 6anN08 paccuumuléaemcs 6 coomsemcemeuu ¢ maoauyei 5.2.

5.2. OHEHO‘IHbIe cpeacTBa A KOHTPOJIA OCBOCHUA AUCHUII/INHBI

5.2.1 TunoBsie KOHTPOJIbHBIC 3a/ldHUA WJIK UHbIC MATE€pHaAJIbI, HCOﬁXO,Zl,I/IMbIe
AJIAd OINE€HKH 3HaHl/ll7I, YMeHHﬁ, HAaBBbIKOB H (I/IJII/I) onbiTa A€eATEe/JIbHOCTH B Xo0/Je€
TEKYLIEero KOHTpPoJifd yCrieBaeMOCTH

Tunosble 3a1aHus 1JIs JJA00OPATOPHBIX PadoT:

Jla6oparopuas paGota Ne 1: TEOPHS [TOI' PEILIHOCTEM.

Boruncnuth nepuoj kosebaHusl MasTHUKA U HAaWTH aOCONIOTHYIO U OTHOCHUTENIBbHYIO MOTPENIHOCTH MPH
1=3,124,1 ~120,0 cm, g~981,32 cM/cek?. Pe3ynbTaT OKpyrIIUTh IO MPAaBUIAM OKPYIJICHHS MOTPEITHOCTEH
1 npuOIIKEHHBIX yncen. 3a1ady pemuTs B nakere Excel.

JIa6opatopras paGora Ne 2: YACJIEHHBIE METO/Ib] PEILIEHU ] HEJIMHEMHBIX
(AJITEBPAMYECKHWX UJIN TPAHCIIEHIEHTHBIX) YPABHEHUI
JlaHo HenmHeitHOe ypaBHeHHe 2X° +9X%* —4 =0. OTHenuTh ero KOPHM Ha OTpe3Ke OT -2 10 2 C MIaroM
0,1. TIpoBecTH yTOUYHEHHE KOpHEH ypaBHEHHs METOJOM IIOJNOBHHHOTO JENeHHs ¢ TOYHOCThIo & =107" .
Otnenenue KopHei npoBecTr B makere Excel. 3amauy pemuts B C++.
Jlnig pelieHus 3aaun HanmucaTh PyHKIUU:

e (yHKIMIO, IPEACTABISIONIYIO COOOI MPaByIO YacTh YPaBHEHHS.

¢ (YHKIMIO METOJIA MTOJIOBUHHOTO JICJICHHUS.

B rnaBHO#l ¢yHKIMM 00paTHTHCS K (PYHKIMHM METOAA TMOJOBUHHOTO JEJICHUS, BBIBECTH Ha JKpaH
3HAYEHUS KOPHSA, YUCIIO UTEPALIUA, 3HAUEHUS MTOTPEIIHOCTEeH METO1a.

Jlaboparopuas padora Ne 3: YUCJIEHHBIE METO/IbI PELIEHNST CUCTEM JIMHEMHBIX
AJITEBPAMYECKNX YPABHEHUU

HaueptuTh 6510K-CXeMbI U HamMcaTh IPOTrPaMMy JUISl PEIICHUs] CUCTEMBbI IMHEHHBIX YPaBHEHUH METOI0M
3einens

20,9x, +2,1x, +0,9x, = 21,70

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




Jliis pelieHus 3aqa4n HanmucaTh QyHKIUU:

e I BBOJA MaTPHULbI U BHIBOJIA MATPHIIBI

e I BBOJA BEKTOPA U BBIBOJA BEKTOPA

e Uil NPUBEICHUS CHUCTEMbl K HOPMAJbHOMY BHUAY, JUISI IPOBEPKU YCJIOBHUS CXOOUMOCTH, A
BBIYUCJICHUSI HOPMbI MaTPULIbL, JJI PELICHUS CUCTEMbI METOJIOM UTepanuil 3eiens, Aas BbIYUCICHUS
MOrPETHOCTH METO1a

B rnaBHOU (yHKIIMM 0OpaTUTHCSA K 3TUM (QYHKIMSIM. BBIBeCTH Ha 9KpaH HOPMAIBHYIO CHCTEMY, HOPMY

MaTpHIIbl, 3HAYCHHUS BEKTOpa MPUOIMKEHUN HA KKI0W UTepalliud, TOTPEITHOCTh METOIa.

KommuiekT THIIOBBIX 3a1aHui 1Jis1 pacueTHO-Tpaduyeckoi padornl
Paznen 1. TEOPUSA ITOI'PELTIHOCTEN

3aganue 1.

Bapuanm 3a0anus evioupaemcsa 6 coomeemcmeuu ¢ nOpsOKOGbIM HOMEPOM CMYOeHma 8 CNUcCKe
epynnbi.

1. Ywucno X = 0,068147, Bce uudpsl KOTOPOro BEPHBI B Y3KOM CMBICIIE, OKPYIJIUThH J0 TPEX 3HAYaIUX

uudp. st momyderHoro uncna X, & X Haiitn aGCOMIOTHYIO H OTHOCHUTENBHYIO ITOTPELIHOCTH. B

3amucH yrciia X1 yka3aTh KOJWYECTBO BEPHBIX IUGD (B Y3KOM U IIUPOKOM CMBICIIE).
(b—c)
2a+b
b=6,453, ¢ =3,54. 3agauy pemnts B EXcel.
Oxpyrauts pesynsbrat: 28,016 £0,17.

4. Beryucauth 00bEM IIapa W €ro MOTPenIHOCTH, eciau ero paauyc R = (15,73 + 0,02) mm. 3amauy
pemuth B EXcel.

2. Brpruncnute 3HaueHWE BENWYWHBI Z = NpU 3aJaHHBIX 3HaveHHsx mapamerpoB a=1105,

w

Pasnen 2. YNCJIEHHBIE METO/IbI PELIIEHWS HEJIMHEMHbBIX (AJITEBPANYECKUX WJIN
TPAHCHHEHAEHTHBIX) YPABHEHMUIA
Samanue 1.

1. OtaenuTh KOPHU 33IaHHOTO YPaBHEHUS, MOJIb3YACh TAOJUYHBIM U IpadUIeCKUM METOJaMHU.

2. Ilo mertomy moJOBHHHOTO neneHUs, MeToay HproToHAa M MeTOAy MpOCTON HWTEepalyd BBIYHCIUTH

-3
KOPHM 3aJIaHHOTO ypaBHeHHsi ¢ TOYHOCThI0O 10 . BBIYMCIUTL TOrPEIIHOCTH METOJOB M MOCTPOUTH
rpaduku. 3agauy pemuts B EXcel u Matlab.

HOMCPD BapHaHTa YpaBHCHHUC IHOACHECHUA

1 27 =sin X npu X <10

Pazgen 3.v‘{I/ICHEHHLIE METO/IbI PEHIEHHMS CUCTEM JIMHEWHBIX AJITEBPAUYECKUX
YPABHEHUU
3aganue 1.

Pemute cuctemy nuHeiHbIX ypaBHeHUH Buga AX=B no 3aganneiM matpuue A u Bektopy B. TpeOyercs
pPELINTh CUCTEMY JBYMs 3aJaHHBIMH MeToJaMu. 3azady pemnts B CH++. McxonHble NaHHBIE JOJDKHBI
CUUTBIBATHCS U3 (aiia.
s Mmetona ['aycca BbIBECTH Ha 3KpaH MATPUIly TPEYroJbHOIO BH/A, KOPHU, BBIUUCIUTH MOTPELIHOCTb.
Jlis UTepallMOHHBIX METOJOB BBIBECTH Ha SKpaH IOCIeA0BaTeIbHbIE MPUOIMKEHUsI BeKTopa X, YHUCIO
UTEPALNNA, TOTPELIHOCTb.

Memoovl pewienus:
1. Meron I'aycca ¢ Tounoctsro 0,001.
2. VtepalliOHHBIN METOJT C MPOBEPKON YCIOBUSA CXOAUMOCTH:
a) JUI YETHBIX BAPMAHTOB — METOJI MPOCTHIX UTepauuii ¢ TouHocThio 0,001;
0) 17151 HEYETHBIX BapuaHTOB — MeTo 3eiens ¢ Tounoctbio 0,001.
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Koa HIITHEHTEI MAaTPHIIEI H BEKTOPA

HOMep
MAaTpHIIA CHCTEMEI IpaBas 4yacTh
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

TunoBble TECTOBbIE 3a1aHUA
Paznen 1. TEOPUSA ITOI'PEITHOCTEN

AGCOTIOTHASI IOTPEUIHOCTD NMPH OKPYIVIEHUH YHCJIA 77 /10 TPEX 3HAYAIUX HHupp paBHA
Bribepure oauH OTBET:

“ 0,005
0,5
0,2
0,0005

Paszen 2. YMCJIEHHBIE METO/Ibl PELIEHMS HEJIUMHENHBIX (AJITEBPAMYECKUX WUJIA
TPAHCLIEHEHTHbBIX) YPABHEHUIA
B uem 3akiiouaercs 3agauya oraeJieHUs] KOPpHen?
Bri6epute 0/1uH OTBET:
“ s YCTaHOBJICHUH KOJIMYECTBA KOPHEH, a TaKkke Haubosiee TECHBIX MPOMEKYTKOB, KaXIbIM U3 KOTOPBIX
COJIEP’KUT TOJIBKO OJIUH KOPEHb

B YCTAHOBJICHUH KOPHS pEIeHUs YpaBHEHUS

B YCTAHOBJICHHH KOJMYECTBA KOpHEH

B Ha3HAYCHHUH KOJIMYCCTBA KOpHeﬁ

Paspen 3. YUCJIEHHBIE METO/IbI PEINIEHUA CUCTEM JIMHEMHBIX AJITEBPAMYECKHX
YPABHEHHNU

Bb100op HaYaIbHOT0 NPUOJIMKEHUS HA CXOAMMOCTDH WJIH PACXOAUMOCTb MeToAa 3eiiiesst Npu
pellleHUN CUCTeM JIMHEHHbIX YPABHEHU
BriGepuTe oiuH OTBET:
O
HE BIUSET
BIIUSICT, €CJIU MaTpHIla HE CHMMETPHUYHAS

BJIMSACT, C€CJIM MaTpula HE SABJISICTCA BerHeﬁ TPGYFOHBHOﬁ

BJIMACT BCCra
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5.2.2 TunoBble KOHTPOJIbHbIE 3aJaAHUS] WM UHbIe MaTepHaJibl, HEO0GX0AUMbIE

AJI1 OLleHKM 3HAaHUM, YMEHHMH, HAaBbIKOB U (HM/IM) OombITa B XOJe NPOMEXyTOYHOM
aTTecTalnMu Mo AMCUUIIIVHEe

Ilepeuens BompocoB W 3amaHuii Aasi moAroroBku kK 3k3ameny (I[IKC-2 Cnocoben mnpoBoauTh
QHAIUTUYECKUE U UMHUTALUOHHBIE uccnenoBanusi, MWIIKC-2.1 M3yyaer coBpeMeHHBIE METOMbI
MCCJICIOBAHUS PA3JIMUHBIX CHCTEM U MPOIIECCOB):

©ooNo O~ wWDd PR

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

22.

23.
24,

25.

26.

27.
28.
29.
30.

31.

32.
33.
34.
35.

HcToyHuKH MOTpenIHOCTEN.
OtHocuTenbHas U a0COTIOTHAS MOTPEUTHOCTH MPUOIMKEHHOTO YHCIa.
3Hauariye 1 BepHble HUPbl TPUOIMKEHHOTO YUCHA.
CBsi3b a0COTIOTHOM M OTHOCHTEILHOW MOTPEITHOCTH YHCIIa C KOJMYECTBOM BEPHBIX ITU(P 3TOTO YmIIa.
Oxkpyraenue yucna 10 N 3Havamux mudp.
[TorpemrnocTu apuPmMeTHIECKUX NEUCTBHUI (CyMMBI, pa3HOCTH).
[TorpemnocTt apupmMeTHUecKux AeUCTBUN (IPON3BENECHMS], YACTHOIO)
[TorpemnocTt apupmMeTH4IecKux AeUCTBUN (ITPOU3BEACHMS, YACTHOTO, KOPHSI).
[TorpemHocTy snemMeHTapHbBIX GYHKUMA (QyHKIMHM OJHOM mepeMeHHOW, (YHKIMH HECKOJbKHUX
MIEPEMEHHBIX).
I'paduaecknii MmeTox OTHEICHUS KOPHEH YpaBHEHUS.
AHaTUTHYECKII METOJ] OTJEIICHNUS KOPHEH ypaBHEHUS.
PerieHre HeMMHEHHBIX ypaBHEHUI MeTO10M Oucekinu. PopMyIia MOrperiHOCTH MEeToaa
I'padmueckoe nmpeacraBieHne MeToaa OMCEKITHH.
Penienne HeNMMHENHBIX YpaBHEHUN METOAOM MpOocToil utepanuu. opmysa morpeurHocTd MeToa
I'padmueckoe nmpeacraBiIeHre METOa MPOCTON UTEPAITUH.
Penienrie HeNMMHENHBIX YpaBHEHUN METOAOM KacaTelbHbIX. DOpMyIia MOTPEITHOCTH METOIa
I'padmyeckoe npeacraBiaeHe METOAA KacaTeIbHBIX MIPH PEIICHUH HETMHEWHBIX YpaBHEHUH.
CpaBHeHHE MeTOJa KacaTelbHbIX W METOJa OMCEKIHI MPUMEHUTEIbHO K PELICHUIO HEeIMHEHHBIX
YpaBHEHUH.
Bcerpa nu mo3BosisieT METO MOJIOBUHHOTO JIEJICHUS BBIUYMCIUTH OTAEJICHHBIA KOPEHb YPAaBHEHUS C
3aJaHHOU TOYHOCTBIO?
Kak BpIOMparoTCst KOHIIBI OTPE3Ka CIETYIOLIEr0 HHTEpBalia B METO/I€ MOJIOBUHHOTO JIEJICHHUS?
Kakumu cBoiictBamu goipkHa oOnmamate (yHknus f(x), 4ToOBI METOIOM MOJOBHHHOTO JCIICHHS
MO3KHO OBLIIO FapaHTHPOBAHHO PEIINTh ypaBHeHwue: f(x)=0?
Yto HEOOXOIMMO Il HAXOXKICHUS XOTSA Obl OJHOTO JICHCTBUTENBHOTO KOpHs ypaBHeHwus: f(X)=0
METOJIOM MPOCTON UTEPALTUU?
MoOXHO 71 HaWTH KOPEHb METOJOM IIOJIOBUHHOTO JEJEHUs, €CIM OH HAaxOJUTCAd Ha TpaHMILIE
UHTEpBaja’?
W3 yero cnenyer uCXoauTh, KOTaa BeiOMpaeTcs B MeToie HploToHa nepBoe mpubankeHue Xo?
Yro HeoOX0aUMO 15t TOTO, uToObI ypaBHeHue: f(x) =0 pemranocs merogom HeroToHa?
B kakux cnyyasx npumeHeHue meroaa HproToHa HE pekomenayeTcs?
Pemenue cucrem nuHeHbIX anreOpanyeckux ypaBHeHuil. Meron ["aycca. Meroa urepainuii u MeToa
3einens.
Pemenne cucreM HenMHEHHBIX anreOpanueckux ypaBHeHMH. Meroa Heiotona. Merton mpocrtoit
urepauuu. CpaBHUTENIbHBIN aHAIN3 METO/I0B.
HucnenHoe nHTErpupoBanue. Meron npsamMoyroiasHuKoB. [lorpemnocTs MeToaa.
Hucnennoe unrerpuposanue. Meron tpanenuid. [lorpemsocTs MeToaa.
UucnenHoe uaterpupoBanue. Beioa dopmynsl Cumrncona (mapabosn). [lorpenrHocts MeTona.
Br16op 1mara HHTErpUpOBaHMS U OpTraHU3aIUsl aBTOMATUYECKOTO BRIOOpA I1ara Mpu MHTETPUPOBAHUN
MeTo0M CUMIICOHA.

16



36. ®ynkuuu B Matlab st BeramciieHust onpeesieHHbIX HHTETPAJIOB.

37. TlocranoBka 3amaun UHTEpHOJSIIKU. JloKanabHas U r100aMbHAS HHTEPIOISLIUS

38. JluneliHas W KBaJpaTHUYHAs WHTEPHOJIMA. BcrpoeHHble (YHKIUM JMHEHHOW W KBaJIpaTUYHOM
uHTepnosiuy B Matlab

39. UnrepnonsnuonHslii momunoM Jlarpamxka. Ilorpemnocts HHTEPIONAIMOHHOM (hopmyisl Jlarpanxa

40. Koneunble pa3HOCTH

41. TlepBblii MHTEPHOIAUMOHHBIM TOJMHOM HproTOHA. BBIBOA TmEepBOMl MHTEPIOJISIIIMOHHONW (OPMYIIBI
HeroTona

42. Bropoii MHTEPHOJSAIMOHHBIN TOMMHOM HbioToHAa. BBIBOJ BTOPON WHTEPIOISIIHOHHONW (HOPMYIIBI
HeroTona

43. Tlonstue crutaitHa. [Ipumep nHTEpHONSANNY CIUTAHAMHU.

44. ®opmynbsl yucieHHOro nuddepeHpoBaHus

45. Anmnpokcumariusi. [loctaHoBka 3a1auu anmpoKCUMAIUU B 33IaHHOM KJ1acce (DyHKIIHIA.

46. AnmpokcuMarys 1o METOy HAaMMEHBIINX KBaIpaToB. JIMHeHHas 3aBUCUMOCTD

47. AnmpokcuManus o METOJy HauMEHbIIUX KBaapaToB. CTeneHHas U nokas3aTejbHas 3aBUCHMOCTH

48. KBampaTtnyHas anmpOKCUMAIIHSI.

49. Anmpokcumanus B Matlab

50. YwmcneHHbIE METOBI pelIeHNE OOBIKHOBEHHBIX NU(QepeHInaIbHbIX ypaBHeHnH. 3anaya Komm mms
0OBIKHOBEHHOTO U epeHnranibHOr0  ypaBHeHUs. [IpuOMMKeHHbIE aHAIUTUYECKHE METObI
pemrenust OJ1Y.

51. OOmias xapakTepucTHKa MeTO10B Diiepa. Meroa Diiniepa nepBoro U BTOPOro mopsiIka.

52. O6mas xapakrepuctika meto0B Pyare-Kyrter. Meroa Pyare-KyTThl ueTBepToro mopsiaka

53. ®yukuuu B Matlab nist perernst 00bIKHOBEHHBIX MU GEPSHIINATBHBIX YpaBHEHHI

IIpumepHBbIii TECT IJIA UTOTOBOr0 TECTUPOBAHMS:

Paznpen 1. TEOPHUSI [TOT'PEIITHOCTEN (ITKC-2 CnocobeH MPOBOIUTH AaHAIUTHYECKHE U
nvuTtanonueie  ucciaenaoanus, MIIKC-2.1 M3yqaeT coBpeMeHHbIE METOJIbI MCCICIOBAHUS Pa3TMYHBIX
CHCTEM H ITPOIIECCOB):

1. AOcouioTHasi MOTPeHIHOCTD MPH OKPYTJIEHHU YUCJIA 7 /10 TPEX 3HAYAIMX u(p paBHA
BriGepuTe o1uH OTBET:

© 0,005

0,5

0,2

0,0005

2. B yeMm BbIpaxkaercsi 00LIYHO OTHOCHUTE/IbLHAS MOTPEIIHOCTD ?
Bri6epute 0/1uH OTBET:

B npouenrax Ha equnuiy (%/en.)

B mrtykax (mr)

B mpouenrax (%)

B x (x)
Pazpen 2. YUCJIEHHBIE METO/IbI PEIIEHMS HEJIMHENHBIX (AJITEBPAMYECKUX WJIN
TPAHCHEHAEHTHbBIX) VYPABHEHUUW (IIKC-2 CnocoGeH TpOBOIUTH aHAIUTHYECKHE U
umuTanmonnele uccnenaoBanus, MITKC-2.1 NU3ydaer coBpeMeHHbIE METObI UCCIEAOBAHMS Pa3TMUHBIX
CHCTEM M MPOIIECCOB):

1. B uem 3akJji0o4aercs 3a/1a4a OTAeJIeHUsT KOPHei?

Bribepure o1H OTBET:
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B YCTAHOBJICHHUU KOJIMYCCTBA KOpHef/’I, a TaKKe HauboJIee TECHBIX MMPOMCIKYTKOB, Ka)KI[BIf/i 13 KOTOPBIX
COJACPIKHUT TOJIBKO OJJUH KOPCHb

=~

!
B YCTaHOBJICHUU KOPHS PELLICHUs YPaBHEHUS

B YCTAHOBJICHHUU KOJIMYCCTBA KOpHef/’I

B Ha3HAYEHUH KOJMYECTBA KOPHEH
2. lna pynkuun y = Xx° —1y=x2—1 BbpIGepuTe NpaBUIbHOE 3HAYEHHE NEPBOTo NPUOIMKEHUS K

KOPHIO 10 MeTOy KacaTeJIbHBIX Ha uHTepBaJe [0, 2]
Bribepure oauH OTBET:

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

5.3. [Ipoueaypa oneHMBaHUS Pe3yJIbTaTOB 060yYeHUs MO AMCHUTIMHE

[Ipouenypa oueHuBaHUS (QOPMHPYEMBIX B paMKax TUCIHUIUIMHBI KOMIIETEHIMH (3JI€MEHTOB
KOMITIETEHI[NI1) COCTOUT U3 CIEAYIOUINX TalOB:

1. Texyuuii KOHTpOJIb (ONMMCaHUE MOKa3aTeIe U KpUTEprUeB KOHTPOJIS YCIIEBAEMOCTH, OITUCaHHE
IIKaJI OIICHUBAHUS Ha JTare TeKYyIIeH aTTeCTal[iy PeICTaBICHbI B Ta0u. 5.1, 3ananus B m. 5.2.1).

2. IlpomexxyTouHas aTTectanus (OMHCaHHME MOKa3aTejael U KpUTepUeB KOHTPOJS yCIIEBAaeMOCTH,
OTMCaHWE IIKAJ OIICHWBAaHUS Ha dTale MPOMEXKYTOYHOH aTTecTalliu TpeicTaBieHbl B Tabm. 5.2, 5.3,
3agaHus B 1. 5.2.2).

Jns Bcero mnepedHs (QOPMHUPYEMbIX KOMIIETCHLHUH (3JE€MEHTOB KOMIIETEHLMH) AUCLUILIAHBI
MIPUBOIMTCS TPOLIEAYPaA OLIEHKH Pe3yIbTaTOB 00yueHwus (Tads. 5.6).
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Tabmuiet 5.6 — [Iponieaypa, KpUTEpUH U METOIBI OIICHUBAHMSI PE3YIBTATOB O0YICHHUSI

[Tnanupyemsble pe3yabTaThl 00ydeHUs

KpI/ITepI/II/I OLICHMBAHUS PE3yJIbTATOB

1 xkpurepuit — orcyTcTBHE

2 KpuTEpUil — HE MOJIHOE

3 kputepuil — xopouiee

4 KpUTEpHA — OTIIMYHOE

MCTOHLI OLCHUBaHUA

YCBOCHHS YCBOCHHE
YCBOCHHE «XOPOLIO» YCBOCHHE «OTIIMYHO»
«HCYJIOBJICTBOPUTEIILHO» «YJOBJICTBOPUTEIILHO
ITKC-2
HIIKC-2.1
3HaTh: OTCYTCTBI/IC YCBOCHU Hel[OCTaTO‘lHO YBEPEHHO Ha JA0CTATOYHO BEICOKOM OTJIMYHO MOHUMAET 1 HpOMe)KyTO‘{HaSI
- OCHOBHBIC IMOHATHUA O MMOI'PCIIHOCTU U 3HAHUHN IIOHUMACT U MOXKET YPOBHE IMOHUMACT U MOXET | MOXCT O0BSACHATH aTrecranus

MPUOIMKEHHBIX BBIYHUCIICHUSX;

- MpUOIMKEHHOE PEelIeHHE TMHEWHBIX 1
TPaHCLEH/ICHTHBIX YPaBHEHUH, CHCTEM HEJIMHEHHBIX
ypaBHEHHH; pellIeHne CUCTEM aIreOpandecKux
ypaBHEHUH;

- HHTEPIIOIUPOBAHUE (DYHKIIUIA;

- yrcieHHoe Au( G epeHIIMPOBaHIE; BEIYUCICHUE
UHTETPAJIOB; YHCICHHbBIE METO/IbI PEIICHUS
OOBIKHOBEHHBIX T depeHInanbHbIX ypaBHEHUIH

OOBSACHSATH TIOJTy4CHHBIC
3HaHUA

O00BACHATH TIOJTy4CHHbBIC
3HaHUA

MOTy4EHHbIE 3HAHUS,
JIEMOHCTPUpPYET
CaMOCTOSITENIbHYIO
[I03HABATEIbHYIO
JIeSITeTIbHOCTh

YmMmerthb:

— TIPOBOJUTH Pa3pabOTKy U aHaJIHU3 MOTrPEHIHOCTH
YHMCJIICHHOTO pE3yJIbTaTa;

—  COCTaBIISITh AJITOPUTMBI C Y4ETOM Crelu(DUKU
MAILMHHBIX BBIYUCICHUI U IPOrPAMMUPOBATH HA
A3BIKE CUCTCMbI I/IH)KeHeprIX nu Hay‘IHLIX pacquOB
Matlab u B Visual C++.

He nemoncTpupyer
yMeHUs

He yBepenno
JeMOHCTPUPYET yMEHUs

JloCTaTOYHO YBEPEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
yMeHUs

Brimonnenune JIP
Oruer u 3amura PI'P

BianeTs HaBBIKAMU:

—  CO3HaHWUsI IPOrPaMMHOIO 00ECICUEHUS,
00eCIeYnBaOIIETO MPOBEACHIUSI IpoLIecca
MOJIETIUPOBAHHS;

— pemienust GOpMAaTH30BaHHBIX (PU3HKO-
MaTeMaTHIECKHX 3a/1a4.

He nemoncrpupyer
HaBbIKU

He yBepenno
JIEMOHCTPUPYET HaBbIKK

JlocTaToyHo yBepeHHO
JIEMOHCTPUPYET HaBbIKK

OTJINYHO AEMOHCTPHPYET
CaMOCTOSITEJIbHBIE HABBIKH

Beimonaenue JIP
Oruer u 3amura PI'P,
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https://doi.org/10.23682/71739

6.1.4. BoponnoBa, H. B. UnucneHHbie METOIBI B MPOTPAMMHPOBAHKH : yaeOHOe mocobue st CI1O
/ H. B. Boponnona, T. H. Eropymkuna, JI. U. SAxymun. — Caparos : IIpodobpazoBanue, Aii Iu Op
Menua, 2019. — 125 c. — ISBN 978-5-4486-0761-5, 978-5-4488-0278-2. — TekcCT : 2JEKTPOHHBIH //
DNeKTpOHHO-OUOIHOTeUHAs cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/86341.html — Pexwum nocryna: s aBropusup. [lons3oBareneii.

6.2 lonosiHUTeE/IbHAA JIUTEpaTypa

6.2.1 Typuax JL.L. OcHoBBI uncieHHBIX MeTOI0B. M.: @m3martaut 2003, - 212 c.

6.2.2 baxsanos H.C. UucneHnble METOIBI B 33/1a4aX U yIpakHEeHUsX. M.: Beicmmas — mikona
2000, 190c.

6.2.3 ®omun .M., T.E. XKununa MonenupoBanue B MATLAB/Simulink u SCILAB/Scicos
(I'pud YMO B obnactu [IpuknanHoit mareMatuku u ynpasienus kauectsoM) H. Hosropoz, 2011- 288 c.

6.2.4 BosprimaoB, M. I'. BerauciauTensHbIe METOIBI AJITeOphl M aHAIH3a © yaeOHoe mocooue / M.
I'. BosipmmHOB. — CapatoB : ByzoBckoe oOpazoBanue, 2020. — 225 ¢. — ISBN 978-5-4487-0687-5. —
Tekcr : snexkTpoHHBIM // OnexTpoHHO-OmMOMMoTeuHas cuctema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/93065.html  — Pexxum moctyma: mus aBTopu3up. mojb3oBareneid. - DOI:
https://doi.org/10.23682/93065

6.3 MeToauyecKue YyKa3aHHsl, PEKOMEHJAUUWM U JApyrue MaTepuasibl K
3aHATUAM

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

6.3.2 Osapr T.E., Tpounkuit A.B., [lo3aser B.B. «Uucnennsie MeToAbl peIICHUs] HHKECHEPHBIX
3amau» [Jomymeno YMO By30B 1o oOpazoBanuto — Hmwkeropoa. roc. texd. yi-T uM. P.E. AnekceeBa. —
H. Hosropoa. 2014 — 110 c.

6.3.3 Osapr T.E., Ilo3nses B.B. «YUucnennbie metoapl pemieHus auddepeHnalIbHbIX U
MaTpu4HBIX ypaBHeHH» [lomymieno YMO By30B 1o oOpa3zoBanuio — Hkeropos. roc. TeXH. yH-T HM.
P.E. AnexkceeBa. — H. Hosropoa. 2014 — 101 c.

6.3.4 Opapr T. E., ITlo3mses B.B. MeToapl BBIYMCIHTENBHOW MaTeMaTUKH. PerieHue
muddepeHnnanbHbIX 1 MaTPUYHBIX ypaBHEeHUH : yueOHoe mocobue / T. E. DOpapr, B. B. I[lo3aseB. —

CaparoB : By3oBckoe o6OpazoBanue, 2020. — 94 c. — ISBN 978-5-4487-0674-5. — Tekct :
ANEKTPOHHBIA  //  DnekTpoHHO-OMOMMoTeuHas cucrema IPR - BOOKS:  [caiit]. — URL:
https://www.iprbookshop.ru/91119.html — Pexxum moctyma: aast aBTopusup. moJin3oBateineit. - DOI:

https://doi.org/10.23682/91119

6.3.5 Meroanueckue pEeKOMEHAALMU [0 BBHIMOJIHEHHUIO pacueTHoO-rpaduyueckoil paboThl MO
OCBOCHHUIO AUCHUIIIUHBI «YUucneHHbie MeTobl». PexomenmoBanbl 3aceqanueM kadenpol «IIpuknagnas
matemaruka» AIIN HI'TY, nporokon Ne 4 ot 29.04.2021r
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7. AH®OOPMAIIMOHHOE OBECIIEYEHHME AU CHOUII/IMHBI

7.1 IlepedyeHb pecypcOoB HWHGPOPMALHUOHHO-TEJIEKOMMYHUKAIlMOHHOU CeTH
«HTEpHEeT», HEOOXOAUMBIX /JJisi OCBOE€HHUS JUCLHUIVIMHBI (MOAyJ/ifl), BKJ/IIOYas
3JIEKTPOHHbIE OMG/IMOTEeYHbIe U HHPOPMAILMOHHO-CIIPABOYHbIE CUCTEMBI

7.1.1 DnektpoHHO-OMONMoTeuHast cucrema usnarenbcrBa  «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONIMOTEYHass  cuctemMa  u3garenbctBa  «Jlanb».  Pexxum  gocryna:
https://e.lanbook.com.

7.2 IlepeyeHb  JIMIEH3WOHHOTO U CBOGOJAHO  PpacnpoCcTpaHSIEMOro
NPOrpaMMHOro o6Gecrne4yeHHWsi, B TOM 4YMC/JI€ OTE4YEeCTBEHHOro MNpOM3BOJACTBA
He00X0AMMOro JJis 0CBOEHMA AUCHMILIUHBI

7.2.1 Onepanmonnas cucrema Windows XP u Bbie,
7.2.2 Microsoft Visual Studio 2013 u Beimre
7.2.3 MATLAB R2009b u BbI11Ie

8. OBPA3OBATEJ/IBHBIE PECYPCbI 414 UHBAJINA0B U JINUL, C OB3

B Tabmume 8.1 ykazaH mepedeHb 0Opa3oBaTeNbHBIX PpECypcoOB, HUMEIOMINX  (QOpMBI,
AIalITUPOBAHHBIC K OIrPaHUYCHUAM 3J10POBbA, @ TAKKC CBCACHUA O HAJIMYHU CIICHUAIBHBIX TCXHUYCCKUX
Cp€aACTB O6y‘-IeHI/I$I KOJIJICKTUBHOT'O U MHAWBUAYAJIbHOT'O IMOJIb30BAHMA.

Tabnuma 8.1 — O6pazoBaTenbHBIC peCypChl sl HHBAIUIO0B U Juil ¢ OB3

[Tepedyernr 0O6pazoBaTEIbHBIX PECYPCOB, CBenieHHs 0 HATUYHAH CIEHMUAIBHBIX TEXHUYECKUX
MPUCTIOCOOJIEHHBIX TSI KCTIOJb30BaHUS cpencTB 0Oy4eHHs KOJUIEKTHBHOTO ¥ MHAMBHUYATEHOTO
uaBanmuaaMu u unamu ¢ OB3 OJIL30BaHUSI
2B5C «IPRbooks» Crermansioe mobmibpHoe npunoxerne IPR BOOKS WV-Reader
3BC «Jlanby CuHTE3aTOp pPeUH, KOTOPBIA BOCTIPOM3BOAUT TEKCTHI KHUT U MEHIO
HaBUT'allUU

9. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE JAJi4
OCYWECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 110 AUCUUII/IMHE
(MOAYJIIO)

VYuebHble ayauTOpUM [UId TPOBEACHUS 3aHATUH MO JUCHUIUIMHE (MOZYINIO), OCHAIIEHBI
000pYyZIOBAaHNUEM U TEXHUYECKUMU CPEICTBAMH OOyUYECHHUS.

B tabmune 9.1 nepeuncnensr:

- yueOHble ayJUTOPUU JAJsl MPOBEACHUS YUEOHBIX 3aHATUH, OCHAILEHHble OOOpYIOBAaHUEM U
TEXHUYECKUMU CPECTBAMH 00Yy4EHUS;

- IOMELIEHUS [yl CaMOCTOSITENbHOMN paboThl 00yUaroIuXcs, KOTOPbIE OCHAIIEHBl KOMIBIOTEPHON
TEXHUKON C BO3MOXKHOCTBIO MOAKIIOYEHHs K cetu «MHTepHeT» U oOecneueHHeM JOCTyna B
3JIEKTPOHHYIO0 HH(POPMAIMOHHO-00pa3oBarenbHyto cpeny AIIN HI'TY.
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Tabnuua 9.1 — OcHaleHHOCTh ayIUTOPHIA U TIOMEIEHUH U1 TPOBEACHUS 3aHATUN M CAMOCTOSATEIBHOM
pabOTHI CTYJICHTOB MO AUCHIHUTIIHHE (MOJIYITIO)

HanmenoBanue aynquropuii u
IIOMELIEHUN I IPOBEACHUS 3aHIATHH U
CaMOCTOSATEJBHOM PabOTHI

OcHalIeHHOCTh ayIUTOPUM U MOMEIIECHUHN JJI MPOBEACHUS
3aHATUM U CAMOCTOSITENIBHOM pabOThI

1 Kononku* Sven SPS-611S 2.0;
1 Kommerotep B coope;
1 IIpoexTop ¢ kpermen, notoi, Beng MX505 DPL 3000Lm

319 - YueOnas 1abopaTopust 13000:1,
MaTeMaTU4eCKOT0 MOJICITHPOBAHHUS 1 Dxpan umien Master Picture 203*203 cv Matte White
r. Ap3amac, yi. Kanununa, qom 19 FiberGlass;

1 PaGouee mecTo npemnoaaBaTes;
20 Pabouux MeCT CTYy/IEHTOB;
1 Jlocka aynuTopHas MapKepHas

1. Jlocka MarHUTHO-MapKepHasi;

320 - VaeGHas MybTHMEMIHAS 2. MynbsTumenuiinbiil npoextop BENQ;

. DKpaH;
ayAuTopi 4. Kommbiotepst PC Intel® Core™ i3-10100/256SSD/SRAM
r. Ap3amac, yi. Kanununa, gom 19 - 14w
5. IlocamounsIx MecT - 34
316 - KaOuHeT caMOIOIrOTOBKH pabounx MecT cTyJeHTa — 26 1IT;
CTYICHTOB 1K, ¢ Beixoom Ha TeneBu3op LG - 1 mr.
r. Ap3amac, yn. Kanununa, nom 19 I1K ¢ moakmroueHneM K MHTEpHETY -SIIT.

10. METO/JUYECKUE PEKOMEH/JALIMM OBYYAIOLIIMMCH 10 OCBOEHUIO
JUCLHUIIMHBI (MOAY 1)

10.1 O6 e MeTOoAMYECKHME PEKOMEHAAl MU AJisl 00y4alolUXCs N0 OCBOEHHUI0
AUCHMIIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHUU

JlucuumiuHa peanu3yercs MOCPEeICTBOM IPOBEACHHUS KOHTAKTHOW pPalbOThl ¢ OOydaronMMUcs
(BKITIOYAs MPOBEICHUE TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH), CAMOCTOSTENBHON paboThl oOyyaroumxes u
MIPOMEXKYTOUHOM aTTeCTallUu.

KonrtaktHas paboTa mnpoBOIUTCS B ayaUTOPHOM M BHEAyIUTOpHOH ¢opMme, a Takke B
ANIEKTPOHHOW WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene uHcTuTyra (mamee — DOMOC). B ciydae
MIPOBEJICHUSI YaCTH KOHTAaKTHON paboTel mo aucuumimHe B OMOC (B COOTBETCTBUHM C paclUCaHHEM
Y4€OHBIX 3aHSATHH ), TPYJOEMKOCTh KOHTaKTHOM padora B DMOC sKkBUBaJICHTHA ayIUTOPHOM padoTe.

[Ipn mpenojaBaHuu AUCUUIUIMHBI MCHOJB3YIOTCS COBPEMEHHbIE 00pa3oBaTeIbHbIE TEXHOJOTHUH,
MO3BOJISIFOIINE TOBBICUTh aKTUBHOCTH CTYJCHTOB IPU OCBOCHHH MaTepuaja Kypca U MpPeJoCTaBUTh UM
BO3MOXHOCTB 3((EKTUBHO peain30BaTh Yachl CAMOCTOSTEILHON paOOTHI.

Bechb neximoHHbIN MaTepuan Kypea, a Takke MaTepHralibl IS MPaKTUYECKUX 3aHITHIH HAXOSITCs B
cBOOOIHOM JIOCTYTIE B (@10 MOODLE Ha CTpaHUIIE Kypca o azpecy:
https://sdo.api.nntu.ru/course/view.php?id=259 u moryr ObITh MpOpabOTaHBI CTYACHTAMH 10 YTECHHUS
JIEKIUA B XOJI€ CAMOCTOSITENIbHONU paboThl. ITO TaeT BO3MOXHOCTh OOCYIUTh MaTepuai co CTYIACHTAMHU
BO BpeMsI YTE€HUS JIEKLIUM, aKTUBUPOBATh UX JAESATENbHOCTh MPU OCBOEHUU MaTepuaa.

Ha onexkuusax © MNpakTHUUECKUX 3aHIATHSAX PEATU3YIOTCS HMHTEPAKTUBHBIE TEXHOJOTHH,
MIPUBETCTBYIOTCS BOMPOCHI W OOCYXKJEHHUS, HCIOIB3yeTCS IJTUYHOCTHO-OPUEHTHPOBAHHBIN MOIXO],
JMCKYCCUOHHBIE TEXHOJIOTUH, TEXHOJOTHM pabOThl B MaJbIX TpPYIMIMaX, YTO TO3BOJSET CTYACHTAM
MIPOSIBUTH €051, TOTYYUTh HABBIKK CAMOCTOSTEILHOTO M3YUEHHUsI MaTepHala, BEIPOBHATh YPOBEHb 3HAHUIMA
B TpYIIIIE.

Bce Bompochl, BO3HUKIIINE MPU CaMOCTOSITENILHOM padoTe Hall TOMAIIHUM 3a/laHueM, MOAPOOHO
pa30buparoTcs Ha MPAKTUYECKUX 3aHATHSAX M JeKHusaX. [IpoBonsTcs WHAMBUAyalbHBIE U TPYIIIOBBIC
KOHCYJIbTAIIMH C MCIIOJH30BAHUEM, KaK BCTPEY CO CTYACHTaMH, TaK U COBPEMEHHBIX MH(POPMAITMOHHBIX

22



https://sdo.api.nntu.ru/course/view.php?id=259

TEXHOJIOTUH, TaKuX Kak (opyM, 4aT, BHyTpeHHss dnekTponHas noura CZIO MOODLE.

Wunnuupyercs akTHBHOCTH CTYACHTOB, MOOIIPSIETCS 3aJaHue JIOOBIX BOMPOCOB IO MaTepHaly,
MIPaKTUKYETCS MHAUBUAYAIbHBIN OTBET HA BONPOCHI CTYACHTA.

Jiist OIIeHKH 3HAHWUK, yMEHHUHA M YpOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUH B MIPOIIECCe TEKYIIETO
KOHTPOJISI IPUMEHSIETCSI CUCTeMa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYACHTOB, MPEICTaBICHHAs B Ta0JI.
5.1. IlpomexyTouyHasi aTTecTalys MPOBOAUTCS B OpME 3adeTa C UCHOIb30BAHUEM CHUCTEMbI KOHTPOJIS U
OIICHKH YCIIEBAEMOCTHU CTYJCHTOB, IIPEICTABICHHOMN B Tab1. 5.2.

10.2 MeToau4yecKUe yKa3aHUs AJ1 3aHATUM JIEKITMOHHOTO TUIIA

JIeKIMOHHBIA KypC IIPEANOJaracT CHUCTEMATHU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IUlaHa. B Xoze NeKUHMOHHBIX 3aHATUN pacKpbIBarOTCsl 0a30BbIE BONPOCH B paMKax
KaXJT0M TeMbl ITUCIHMILIMHBI. O003HAYAIOTCS KIIOYEBHIE ACHEKTHl TE€M, a TAKXKE JENAlTCs aKIEHTHl Ha
HanboJiee CIOXKHBIX W BAXHBIX TOJOKEHUSAX H3Yy4aeMOTo MaTepuasa. Marepuanbl JICKIUH SBISIOTCS
OCHOBOHM /i1 TOJArOTOBKHM OOY4YalOIIMXCS K MPAKTUUYECKUM 3aHSATHUSM U BBINOJHEHUS 3aJaHui
CaMOCTOSITEJIBHOM paboThl, a TaKkKe K MEpONPUATUSAM TEKYLIEro KOHTPOJS YCHEBAEMOCTH H
MIPOMEKYTOYHOU aTTECTALNHU IO TUCIHILIAHE.

10.3. MeToauYecKHe yYKa3aHHUsA MO0 OCBOEHUI0 AUCHUIUIMHBI HAa JIAGOPATOPHBIX
pa6oTax

IToaroToBky K KakJ10i 1a00paTOpHOI pabOTe CTYJEHT JOKEH HayaTh C O3HAKOMJIEHUS C IJIAHOM
3aHSTHSI, KOTOPBIM OTpa)kaeT coJiep)KaHue NpeuiokKeHHONM Tembl. Kaxkias BbImonHeHHas paboTa c
0(pOPMIIEHHBIM OTYETOM U MOJICKHUT 3alUTE Y MPErnogaBaTeis.

[Ipu oueHnBaHNM 1a00PATOPHBIX PaOOT YUUTHIBAETCS CIELYIOLIEE:

- KQUEeCTBO  BBIMIOJIHEHUSI OKCIEPUMEHTAIbHO-TIPAKTUYECKON vacTh paboThl M CTENEeHb
COOTBETCTBUS PE3YJIbTaTOB PAOOTHI 3aJJaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(opmIIeHHUs OTYETA 110 paboTE;

- KAYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI MPH 3aLUTE PAOOTHI.

10.4 MeToan4YecKHe YKa3aHUS N0 CAMOCTOSITE/IbHOM padoTe 00y4arouXcs

CamocTtosarenbHas paboTa obecrieunBaeT MOArOTOBKY OOyYalOMIerocs: K ayUTOPHBIM 3aHATUSAM U
MEPOTIPUATHSAM TEKYIIEr0 KOHTPOJS M IMPOMEXKYTOYHOM aTTecTaluy M0 H3y4yaeMOM JHCHUIUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSIBISIOTCS B aKTUBHOCTH OOY4YaIOLIErocs Ha 3aHATHSIX U B KayecTBE
BBITIOJIHEHHBIX MPAKTUYECKUX 3aJaHUI U IPYTUX GOPM TEKYIIEro KOHTPOJIA.

B mponecce camocrosiTenbHOM paboOThl pekoMeHayeTcs NpopaboTKa MaTepualioB JEKUUH 10
KaKJIOH TPOUJIEHHON TeMe, a TaKKe M3ydeHHWE OCHOBHOW YYEOHOW M CIpaBOYHO-OMONHorpadudeckoit
JTUTEepaTyphl, IPeICTaBICHHON B pa3jeie 6.

JlJis BBINIOJIHEHUS CaMOCTOSITENbHON pPaOOTHl NPU H3YYEHUU JUCIHUIUIMHBI CTYAEHTHI MOTYT
UCI0JIb30BaTh CEIHATU3UPOBAHHbIE ayqUTOpUu (cM. Tabu. 9.1), o6opynoBaHre KOTOPBIX 00eCIIeYMBaET
noctyn 4yepe3 «VHTepHET» K DIEKTPOHHONW HH(POPMAIIMOHHO-00PAa30BAaTEIbHONW Cpele HMHCTUTYTa M
AJIEKTPOHHOW OMONMOTEYHOW cHcTeMe, TJIe pacrmojaralrcs YydeOHble H  y4eOHO-METOAUYECKHe
MaTepHabl, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHBI I CAMOCTOSITENILHONU PabOTHI.

10.5 MeToau4yecKue yka3aHus AJ1s BbilloJiHeHUus1 PT'P

Merouueckne peKOMEHIAIMY 10 BBIMOJHEHUIO pacdeTHO-Tpaduieckoil paboThl MO OCBOCHHIO
IMCUUIUIMHBL  «YucneHHble MeTonbl». PexoMenmoBanbl 3acenanueM  kadenpsl  «IIpuxnagnas
matemaruka» Al HI'TY, nporokon Ned ot 29.04.2021 r.

10.6 MeToauyeckue yKa3aHusi Mo odecrnieYeHUI0 00pa3oBaTeJIbHOIO Mpoiecca

1. Mertoauueckue peKOMEHJIAIMM MO OpraHu3aluu ayAuTOpHOM paboThl. IlpuusATel YueOGHO-
MeroanueckuM coetoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpenst 2013 r. DnekTpoHHBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.
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2. Meronuyeckrue peKOMEHJAIMH 110 OPTaHU3alMK U TUIAHWPOBAHHUIO CAMOCTOSITETILHON pabOThI
crynenToB no aucuuruinHe. [Ipuusatel YyeOHo-MeTomuueckum coBetoM HI'TY mm. P.E. Anekceesa,
IIPOTOKOJI Ne 2 OT 22 anpeis 2013 T. ONEeKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravileniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue «lIpoBenenue 3aHATUI C TPUMEHEHHUEM MHTEPAKTUBHBIX ()OPM M METOJIOB
oOyueHUus, EpmaxoBa T.1., HBamkux ET., 2013 I. 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. YuebHoe mocobue «OpraHuzaiys ayJuTOpHON paboThl B 00pa30BaTENBbHBIX OPraHU3AIMIX
BbIcIIeT0 oOpaszoBanusi», MWBamkun E.I'., XKykxosa JLIL, 2014 r. DOnexkrpoHHbli 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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JlomosiHeHUs ¥ UI3MEHEHHs B pado4eil mporpaMmme QM CHUILUIHHBI
Ha 20 120 V4. I.

YTBEPX/AIO:
JlupexTop uHCTUTYTA:
I'ne6oB B.B.
« » 20 I.

B paGouyro mporpamMmy BHOCSATCS CIEIyIONIUE H3MEHEHUS:

1)
2)
WIM JIefaeTcs OTMETKa O HelelIeco0Opa3HOCTH BHECEHUS! KaKMX-TM00 M3MEHEHUH Ha JaHHbIM yueOHBIH
ron
Pabouas mporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl, TPOTOKOJ OT Ne
3aBenyromnuit kadenpoit
(noonucw) (®HO)

Yreepxaeno YMK AIINA HI'TY, npotokos ot Ne
3am. aupekropa o YP [ypeirus A.1O.

(noonucy)
CornacoBaHo:
Havansauk YO Menbsnukosa O.10.

(noonuco)

(6 cyuae, eciu usMeHeHUs. KAcaromcs IUumepamypbl):

3aBeayromias oTAeIoM OHOIUOTEKH Crapoctuna O.H.

(noonuco)
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