MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM
OENEPAIINN
denepanbHOE roCcy1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMUMYECKOI'O [TPUBOPOCTPOEHUM A"

Kadenpa Ne 31

YTBEPX/AIO
PyxoBoauTens 00pa3oBaTeNbHOM MPOrpaMMbl

(TOIDKHOCTB, Y. CTEICHb, 3BaHUE)

A.B. CrarkeBuu

(MHULMAIB, haMUITHs)

(momuck)

«27» nroHg 2024 T

PABOYAS ITPOTPAMMA JJUCLAITJIMHBI

«YHncIeHHBIE METOIBI TEXHUYECKON (PU3UKI
(HaumeHOBaHUE AUCIMTUIHEL)

Kon nampaBnenus moaroToBKu/

16.03.01
CIEIUAIBHOCTH

HaumenoBanue HaIpaBJICHU
HOZ[FOTOBKI/I/ CIICHHUaJIbHOCTH

Texauueckas pusnka

HaumeHnoBanue
DuU3NYECKUE METObI KOHTPOJISI Ka4eCTBA U JUATHOCTUKHU
HaIpaBJICHHOCTH
®dopma 00yueHus O4Has
I'on npuema 2024

Cankr-IlerepOypr — 2024




JIuct cornacoBanus pabodeil mporpaMMbl AUCHUTIIMHBI
[Iporpammy cocraBui (a)

Cr.npern. 27.06.2024 H.B. PemernrnkoBa

(OKHOCTB, Y. CTEIICHB, 3BaHHE) (TmoxmuCh, fata) (MHUDHATEL, (HaMIIIH)

[Iporpamma ono6penHa Ha 3aceganuu kadeapor Ne 31

«27» nrons 2024 r, nporokos Ne 8

3aBeyromuii kadempoit Ne 31
I.T.H.,Ipo . 27.06.2024 B.®. lllumnakos

(y4. cTemneHb, 3BaHKE) (moanuch, nara) (MHUIMABI, HaMUIIH)

3amectuTenb qupekTopa MHCTUTYTa Ne3 o Mmeroanyeckoil pabore

Cr.mpen. 27.06.2024 H.B. PemierHukoBa

(LOIDKHOCTB, Y. CTEIICHb, 3BaHHE) (noamnucse, fpata) (MHULHATIBL, (aMUIIHS)



AHHOTaAITUI

JucuunnuHa «YncneHHble MEeTOIbl TEXHUYECKON (DU3MKK» BXOAMUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUs — IMporpamMMy OakajdaBpuara 1Mo HApaBICHUIO MTOATOTOBKH/
cneransHoct 16.03.01 «Texuuyeckas Qusuka» HampaBieHHOCTH «DuU3HUECKHE METObI
KOHTPOJIA Ka4eCTBa M TUarHOCTUKW». Jlucuuruimaa peanusyercs kageapoit «Ne3 1.

JucuunnuHa HaneneHa Ha (GOpMHUpPOBaHHE Y BBIITYCKHUKA CIAEAYIOUTNX KOMIETCHIIHIA:

[MK-6 «CrocoOHOCTh TPUMEHATh COBPEMEHHBIE MH(POPMAITMOHHBIE TEXHOIOTHUH, MTAKETHI
MPUKJIATHBIX MIPOTPaMM, CETEBble KOMIBIOTEPHBIE TEXHOJOTHH M 0a3bl JaHHBIX B MpPEeIMETHOU
obnacTu JyIst pacdera TeXHOJIOTUYECKUX MapaMeTPOB»

ConepkaHue TUCIUIUIMHBI OXBATBIBAET KPYT BOMPOCOB, CBSI3aHHBIX C IPOBEACHHEM
WCCJICIOBAHMA, aHAIN3A SIBIICHUHN, BOCTIPUATHS M UHTEPIPETAIINH UH(DOPMAIIHH.

[IpenogaBanue IUCHUILIMHBI TIPEAyCMaTpUBaeT clenyione (GopMbl OpraHu3aIuu
y4eOHOT0 Mpolecca: JeKIHUHU, 1JabopaTopHbIe pabOThl, CAMOCTOSITEIbHAS PaboTa 00YJarOmEerocs.

[IporpaMMoli AUCIUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYITUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6mast TpyJ0EMKOCTh OCBOCHHS JAUCITUIUIMHBI COCTaBIseT 6 3a4eTHBIX eauHuIl, 216
YacoB.

S3bIK 00yUYEHHUS 11O JUCITUTUTMHE «PYCCKUM»



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Lenu npenogaBaHusi AUCHUTIINHBI

enp kypca - nmath CTyA€HTaM NPEJICTABICHHE O COBPEMEHHBIX METOAaX 00pabOTKU
uHbOpMAllMU ¥ HCCJICNOBAHUS SIBICHUNM TyTeM WX YHCIEHHOTO MOJCIUPOBAHUA Ha
KOMIIBIOTCPAX, CIIOCOOCTBOBATH PA3BUTHUIO UX UHTCIJICKTYAJIbHBIX, TBOPYCCKUX CIIOCOOHOCTEHN U
KPUTHYECKOTO MBIIICHUSI B XOJI€ TPOBECHUS UCCIIeIOBAaHUH, aHAIN3a SBJICHHUM, BOCTIPUSATHUS U
UHTEPIpETanny HHPOpMAITUH.

1.2. JucuumniauHa BXOOUT B COCTaB  4YacTd, (opMHpyeMoOd  ydacTHUKaMU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MpOrpamMMBbl BEICIIIET0 00pa3oBaHus (Janee —

OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX pPE3yIbTATOB OOYUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
I1aHupyeMbIMu pe3yibTaTtamu ocBoenus Ol BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYaroIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHU
KOMIIETEHLIMSIMU WIIA UX 4YacTAMHU. KOMIIETEeHIIMM U MHIUKATOPBI UX TOCTHKEHUS! PUBEACHBI B

tabsure 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIMHA U MHAMKATOPOB MX JTOCTHKEHHUS
Kon n
Kareropus (rpynmna) Kon v HanMeHoBaHME MHIUKATOPA JOCTHXKEHUS
KOMIIETEHIH HAnMEHOBATHC KOMIIETEHIIH
KOMIETEHIIUH
ITK-6 CriocobHOCTH
IPUMEHSTh
COBpPEMEHHBIE
MH(POPMALOHHBIE [1K-6.3.1 3HaTh NPUHIMIBI IPUMEHEHUS
TEXHOJIOTUH, TAaKeThl | HH(POPMALIMOHHBIX TEXHOJIOTHM 11 pacuéra
MPUKIIATHBIX TEXHOJIOTMYECKUX TapaMeTPOB
[Ipodeccuonanbuble | mporpamm, cereBble | [IK-6.Y.1 ymMeTh NpuMEHSTh NaKeThl MPUKIATHBIX
KOMIIETEHIINH KOMIIBIOTEPHbBIE IIPOrpaMM B paMKax MHKEHEPHOU 3a1aun
texHosoruu u 6a3sl | [IK-6.B.1 BnaseTs HaBbIKAMH UCIIOJIB30BAHUS
JAHHBIX B KOMIIBIOTEPHBIX TEXHOJIOTUI B paMKax
PEIMETHOM poeCCUOHATILHOM 1eATEIbHOCTH
obnactu it pacyeTa
TEXHOJIOTUYECKUX
apaMeTpoB

2. Mecro nucuumuuHsl B cTpykType OI1

JucuumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
MIPU U3YYCHUH CIICTYIONUX TUCIIUIUIAH:

— «Maremaruka. MaTreMaTHYECKHUM aHAIN3»,

— «Teopus aBTOMaTUYECKOTO YIIPABICHHUS.

3HaHUs, MOJYyYECHHbIE NPH HM3YyUYEHUM Marepuana JaHHOM AMCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIh30BAThCS NMPU U3YUYEHUHU APYTUX TUCIUTIINH:

— «[IpenaumioMHas IpakKTHUKAY,

— «[ocymapcTBeHHASI HTOTOBAsl ATTECTALIUS.

3. OO0OBeM U TPYJI0EMKOCTh JUCIUILTAHBI
JlanHbpie 00 0o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHUe 3TOH TPYJO0EMKOCTH IO CEMECTPaM) TPEACTABICHbI B
Tabauie 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI

TpynoemMkocTs 110
cemecTpam

Bun yueOHOM paboThI Bcero




Ne7
1 2 3
Oowan mpyooemKocmb ouCyuUnIUHLL, 6/216 6/216
3E/ (1ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 34 34
AyoumopHnsie 3anamus, BCETo 4ac. 68 68
B TOM YHUCJIE:
nexuu (J1), (gac) 34 34
npaktuyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 94 94
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3. OK3.
OK3.*%)

I3 o
Ilpumeuanue:  KaHIUIATCKHIA SK3aMEH

4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpeznenenuie TpyA0€MKOCTH TUCHUIUIMHBI IO pa3/iejaM U BUJaM 3aHSITHIA.
Pazgenbl, TeMBbI TUCHUTIIIUHBI K UX TPYJIOEMKOCTh ITPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBL, HX TPYAOEMKOCTh

Pa3zgenbl, TeMBI TUCTIUTITAHEL Jlexumn | 113 (C3)| - JIP KII CPC
’ (gac) (dac) (gac) (gac) (gac)
Cemectp 7

Pazgen 1. BBegenne B MaTeMaTU4IeCcKoe ) ) 4 ) 8

MOJICIIMPOBAHHE

Pazgen 2. IlpubmmwkeHHBIE YHCIIa W JOCHCTBUS HAX ) ) 4 ) 9

HUMH

Paznen 3. MnTepnomnsiuns GyHKIUHA 3 - 4 - 9

Pazgen 4. UYucieHnHoe pelieHUE HEIUHEHHBIX 3 ) 4 ) 11

ypaBHEHUI

Paznen 5; UucneHHOE pEIIeHHE CHUCTEM JIMHEHHBIX 3 ) 4 ) 11

ypaBHEHUI

Paznen 6.v‘~IcheHHoe peLIEHUE CUCTEM HETUHEHHBIX 3 ) 4 ) 9

ypaBHEHUN

Paznen 7. UuciieHHOE UHTETPUPOBAHUE 3 - 4 - 10

Paznen 8. Uncnennoe nuddepeHnrpoBanme 3 - 4 - 9

Pazgen 9. Uwmcnennsie Merompl pemeHus OJLY. 3 ) 3 ) 9

3amaua Komm.

Pazgen 10. UYwucnennsle meronsl pemeHus OIY. 3 ) 3 ) 9

KpaeBas 3agaua

Htoro B cemectpe: 34 - 34 - 94
Htoro 34 0 34 0 94

IIpakTHueckass IOATOTOBKA  3aKIIOYAaETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
Oo0yJaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKOMH,  CBA3aHHBIX C  Oy;ymieu
npogecCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.




Tab6muna 4 — Coze

7KaHHC pa3aciioB U TCM JICKIMOHHOI'O NHUKJIa

Howmep pazgena HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
1 BBeneHue B MaTeMaTU4eCcKO€ MOJEIUPOBAHUE
2 [IpubnrkeHHbIe YncIa U IEUCTBUS Hall HUIMH
3 WnTepnionsauus ¢yHKIHHA
4 UucneHHOe pellieHue HeTMHEHHBIX YpaBHEHUH
5 YucneHHoe pelleHre CUCTEM JTUHEUHBIX ypaBHEHUN
6 UncneHHoe pelieHne CUCTEM HETMHEHHBIX ypaBHEHUH
7 YucneHHoe HHTETpUPOBaHUE
8 UucnenHoe nuddepeHrpoBaHme
9 Yucnennsle metoasl pemenust OJY. 3agaua Komn.
10 Uucnennsle metoanl pemenust OJ1Y. Kpaesas 3anaua

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATHUSL

TeMbl MpakTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb

N3 aux Ne
Ne | Tewmsl npaktnyeckux | @opmel npakTUdeckux | TpyloeMKOCTb, |MPaKTHUYECKOM |pasnena
/11 3aHSATUN 3aHSATUN (gac) MMOATOTOBKH, | TUCITHII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYJAOSMKOCTh PUBEACHBI B TAOIHIIE 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U MX TPYIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue nabopatopHbsix padboT TpyA0CMKOCTS, | MPAKTHHECKOH | pasena
/11 (gac) MOJATOTOBKH, | JHMCIIHAI
(dac) JIVMHBI
Cemectp 7
1 HpI/IMeHveHI/Ie AQHAJIOTUM TIPU IOCTPOEHUU 4 4 1
Mojenei
5 [TpubnmxeHHbIe quca, MOTPEIIHOCTH 4 4 )
(abcomroTHAs 1 OTHOCHTEIIbHAS )
3 Bo3moxkHble  0000mIeHHS — TPUOIMKEHHUS 4 4 3
byHKIUH
4 qI/ICJ'IeHHOve pelieHne HEJIMHENHBIX 4 4 4
ypaBHEHHIA
[IceBnopemenus CHUCTEM JIMHEHHEBIX
5 | anreOpanyecKux YpaBHEHM " 4 4 5
TNICEBJ000paTHBIE MATPUILIbI
6 | MeTon npoCThIX UTEpALIUA 4 4 6
7 | UnucneHHoe MHTErpupOBaHKE 4 4 7
? [TocTpoenue dopmyn misa TPUOIUKEHHOTO 3 3 ]
BBIUHCIICHUS] IPOU3BOIHBIX
9 WNHTrerpupoBanue ypaBHEHHH BTOPOTO U 3 3 9
BBICIIIUX MOPSIIKOB
Bcero 34 34




4.5. KypcoBoe nmpoeKkTupoBaHne/ BBITOIHEHNE KYPCOBOI paboThI
Y4eOHBIM IIIaHOM HE MIPEyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Busiel camocTosITeNIbHOM pabOTHI U €€ TPYAOSMKOCTh MPUBEICHBI B Tabuuiie 7.

Tabauna 7 — Bunbl camocToATeIbHON pabOThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
Nsydenne TeopeTrHuecKoro MaTepuana
75 75
nqucturuael (TO)
[TonroroBka K TeKyIieMy KOHTPOIIO 9 9
ycneBaemoctu (TKY)
[ToaroroBka Kk MpoOMEKYTOUHOM 10 10
arrectanuu (I1A)
Bcero: 94 94

5. IepeueHsb yueOHO-METOANYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHE MaTepualbl JJsl CAaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U AJICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUN NpHUBEIeH B Ta0IuUIe 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUN

Komnuectso
SK3EMILISIPOB B
ludp/ bubnuorpaduyeckas OubnmoTexe

URL aapec CCBIIIKa (xkpome
AJIEKTPOHHBIX
AK3EMIUTSIPOB)

http://znanium.com/catalog.php?bookinfo=423817 | UucneHHbIC METOIBI.
JlocToBepHOE U TOUHOE
YHCIICHHOE PEIlICHHE
muddepeHIr.u
anreOp.ypaBHEHUI B
CAE-cucremax CAIIP:
Vu.noc. / Mannues B.b.,
I'maskoBa B.B., Ky3pmuna
N.A. - M.: HUL] UH®PA-
M, 2016. - 152 c.

http://znanium.com/catalog.php?bookinfo=652316 | UuciaeHHbIE METOIBI.
[TpakTukym : yueO.
nocobue / A.B.
IlanTenees, U.A.
Kynpssuea. — M. :
NHOPA-M, 2017. — 512




C.

http://znanium.com/catalog.php?bookinfo=774278 | UucieHHble METOIBI B
MaTEeMaTHIECKOM
MOJICTTUPOBAHUM : y4eO.
noco6ue / H.IT.
Casenkona, O.I'.
[IpoBopoga, A.FO. MokuH.
— 2-e u3/., ucHp. U JO1I.

— M. : APTAMAK-
MEJINA : UTHOPA-M,
2017. — 176 c.

7. IlepedeHb 3EKTPOHHBIX 00Pa30BaTELHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
IIepeyenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOEHUS JUCLMILUIMHBI
npuBezeH B Tabimue 9.

Tabmuma 9 — IlepedyeHb SJICKTPOHHBIX O00pPa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU cetu «HTepHeT
URL anpec HanmenoBanue

He npenycmotpeno

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [TepeyeHp MPOrpaMMHOTO OOECHEYEHUS, HCIOIB3YEMOr0 TMPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca MO TUCIUIUINHE.
[Tepedyens ucmoyb3yemMoro mMporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepeyeHs mporpaMMHOT0 00ECTICYCHHS

Ne /m HaunmenoBanue
1 Mathcad
2 Matlab
8.2. [lepeuenn MH(POPMAITMOHHO-CTIPABOYHBIX CHUCTEM,UCIOJIb3YEMBIX npu

OCYIIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIIUILTHHE
[TepeueHb WMCHONMB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
tabimue 11.

Ta6mmma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CocrtaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMON [T  OCYIICCTBICHHS
00pa30BaTeNLHOTO MpoIlecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel?2.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHHUECKOH 0a3bl

. . Howmep aynuropun
Ne HanMmeHnoBaHue cocTaBHOW 4acTu MaTepUaIbHO-TEXHUYECKOM (rp
/1 0asbl p
HEO0OXOTUMOCTH)
1 MynbpTuMeauiiHas JEKIMOHHAS ay TUTOPHUS
KoMnbloTepHblii Ki1acce




10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOM aTTeCTallUU
o0ydJarouxcs No AUCIMIUIMHE PUBEIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bun HpOMe)KYTOqHOﬁ aTTeCTalln HepequL OLCHOYHBIX CPCACTB

DK3aMeH Cnucok BOIPOCOB K AK3aMEHY

10.2. B kauecTBe KpHUTEPUEB OLEHKH YpPOBHS CPOPMHUPOBAHHOCTU (OCBOECHMSI)
KOMIIETEHIIMH 00y4arolMMHCcs NMPUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana — MOAYJIbHO-PEMTUHIOBOW  CHCTEMBbl  YHHUBEpCUTETa,  IpaBUiia
WCIIOJIB30BAaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmmua 14 —Kpurepuu onieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINH

Or11eHKa KOMITETEHLINHI

XapaxrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
5-OayUIbHAas IIKaIa P P (op

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araeT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JHTEPaTypBHI,
TECHO IMPHBSI3BIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHUS C TIPAKTUICCKOM
JeSITeTIbHOCTBIO HAIIPABJICHHUS;

— yMeno 00OCHOBBIBAET U apTYMEHTUPYET BBIABHTaEMbIC UM HJICH;

— eJaeT BBIBOABI M O0OOIIEHHUS;

— cBOOOJIHO BJIAJICET CHCTEMO CHEIUATM3UPOBAHHBIX MMOHITHH.

«(OTIIMYHO»
(GaYTCHO»

— o0yJarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKAET CyIIECTBEHHBIX HETOUYHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOW JESATEIBbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayUYHBIE MOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJICET CUCTEMOM CHEIUATTM3UPOBAHHBIX OHATHUH.

«XOPOIIIO
«3AYTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaTYPHI;

— JIOITyCKAaeT HeCYIIECTBEHHBIE OMIMOKN  HETOYHOCTH;

— UCIIBITBIBACT 3aTPYJHEHUsS B IPAKTUYECKOM IIPUMEHEHHUHM 3HAHUHI
HaIpaBJICHUS;

— c11ab0 apryMEeHTUPYET HayUYHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 000OIICHHI;

— 9YaCTUYHO BIAJCET CUCTEMOU CIELIMAIM3UPOBAHHBIX OHITHM.

«yJIOBJIETBOPUTEIILHO
«3aYTEHO»

— oOyvaromuiics He YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;

— JIOMyCKaeT  CYyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpU
paccMOTpeHHH po0IeM B KOHKPETHOM HalpaBlICHUH,

— HCTBITHIBACT TPYJHOCTH B MTPAKTUYECKOM MPUMEHEHNH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAyYHBIE ITOJIOKEHUS,;

— He pOopMYJIUpPYET BHIBOJAOB U 0000IIEHUII.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTEHO»

10.3. TumnoBbie KOHTPOJIbHBIC 3aJ[aHUSI WIIM HHBIC MAaTCPUAIIBI.
Bompocsr (3amaun) aiist sKk3aMeHa mpeIcTaBIeHbl B Taommie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 9K3aMeHa




Ne n/mt [lepeuenb BonmpocoB (3a1a4) A1l SK3aMeHa Koz
WHINKATOpa
1 [TpubmkeHHOE peneHne TPaHCIIEHACHTHBIX YpaBHEHUH I1K-6.3.1
2 MeTo1pl BBIYHMCIEHUI ONPEIETICHHBIX HHTETPAJIOB IT1K-6.VY.1
3 UuciieHHOe HHTErpUpOBaHNE OOBIKHOBEHHBIX AU depeHIInaTIbHbIX
YpaBHEHHI B TOCTaHOBKE 3a1a4yn Komm
4 UucneHHoe peieHue TMHEHHbIX nuddepeHnanbHbIX ypaBHEHUN B [1IK-6.B.1
3aJjaue ¢ KPaeBbIMHU YCIOBUSIMH
5 DopMHpOBAHUE MATEMAaTUYECKUX U KOMIBIOTEPHBIX MOJENEH
Bompocsr (3apaun) s 3aueta / nudd. 3aueTa npeacraBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Ne /1t [Tepedyens BonpocoB (3amay) mis 3auera / audd. 3auera Koz
WHIUKATOpa
Y4eOHBIM IJIAaHOM HE MPEYCMOTPEHO

Ilepeyenp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOW pabOThI
MpeICTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYPCOBOM paboThI

No 1/ [IpumepHSIii nepedeHb TeM AJIsl KypCOBOTO MPOEKTUPOBAHNS/BBITOTHEHHS
B KypcOBOH paboThI

Y4eOHBIM IJIAHOM HE NPEYyCMOTPEHO

Bompockl Uit mpoBeAEHHsS POMEXYTOYHOW AaTTECTAllMM B BHIC TECTUPOBAHHS
npezcTaBiIeHbl B Tadmuie 18.

Tabauna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB AJIsl TECTOB

Kon

No ni/mt [IpumepHBIil epedeHb BOMPOCOB JIJIs1 TECTOB
WHIUKATOpA

He npenycmoTpeHo

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOpMBI
0o0y4eHwus1, mpeIcTaBiIeHbl B Tadymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /it IlepeyeHb KOHTPOIBHBIX PadbOT

He npenycmotpeno

10.4. Meroauueckue MaTepuabl, OTIPENIETSIONINEe  TPOLETYPHI OLICHUBaHUS
WHJIMKATOPOB, XapaKTEPU3YIOMIMX I3Tambl (OPMUPOBAHHS KOMIICTCHIIMH, COJIEpXKATCA B
JOKAIBHBIX HOPMATHUBHBIX akTax [YAII, permaMeHTHPYIONMX TMOPSIOK W  MPOLEAYPY
NPOBE/ICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTECTAIMU O0YYarOIIuXCs
I'VAIL

11. Meronuyeckue ykazaHus Ijs 00y4YarOUUXCs MO OCBOCHUIO TUCITUTUIMHBI

11.1. Meronuyeckue ykKazaHus s OOy4yarOUMXCAd IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuania.

OcHOBHOE Ha3zHa4YeHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE W3NIOKEeHHEe ydeOHOro marepuana. Ha3HaueHuWe COBPEMEHHOH JEeKIUU B
paMKax TUCHUIUIUHBI HE B TOM, YTOOBI TOJYYHTHh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHUH
dbyHIaMEHTaNbHBIX TMPOOIEM JUCHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JOCTIKEHUH HAay4YHOW MBICIU. B y4eOHOM Tpoliecce JEKIUsl BBIMOJHIECT METOOJIOTHICCKYIO,




OpPraHU3aIMOHHYI0 W WHPOPMANMOHHYIO (QYHKIHHU. JIEKIUsl pacKpbIBaeT MOHITHHHBINA ammapar
KOHKpPETHON oO0jacTu 3HaHMS, €€ MpoOJeMBbl, JaeT LEeIbHOE MpPEJCTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[T1aHupyemMble pe3yabTaThl MPU OCBOSHUU 00YUYAIOUTMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K KaK10M KOHKPETHOHM TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTENIEM;

— pa3BuTHE MNpOo(EeCcCHOHANBHO-IETOBBIX  KAauecTB, JOOBM K MpeaMery |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TOsIBJICHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSATEIIbHOW PadOTHI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMkKaiIne TobL;

— HAYYUTHCS METOAUYECKH 00pabaThiBaTh Marepwal (BBIICISITH TJIaBHBIE MBICIHA U
MOJIO)KEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOT'O OHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHH.

JIeKUMOHHBI MaTepuas MOXET CONPOBOXKIATHCA JEMOHCTpalUed CIIalI0B W
UCIIONB30BAaHUEM Ppa3laTOYHOTO MaTrepuaja TMpU TMPOBEACHUU KOPOTKUX TUCKyccHil 00
O0COOEHHOCTSX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JTUCLUUIUIMHE.

CrpyKTypa npeaocTaBiaeHUs JEKIHMOHHOTO MaTepraa:

— DBBeneHue B MaTeMaTHYECKOE MOAEINPOBAHNE

— TlpuGnmxeHHbIC YUCNa U NEHCTBUS HAJ HUMU

— HWuaTepnionsus GyHKIuit

— YucrneHHOE pelIeHne HETMHEHHBIX YPaBHEHUN

— YucieHHOE pelIeHHEe CUCTEM JIMHEHHBIX YPaBHEHUN

— UYucneHHoe penieHne CUCTEM HEJIMHEHMHBIX YPaBHEHUN
— UYucneHHOe UHTETPUPOBAHUE

— Ywucnennoe auddepeHnupoBanme

— Yucnennsle metoas! pemenus OJY. 3anaua Komm.

— Yucnennsle metonsl pemenus OJY. Kpaepas 3agaua

11.2. MeTtonuueckne yKazaHusi g OOYYarOIIMXCS IO BBIMOJTHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BeImomHeHUs 1a0OpPaTOPHBIX pabOT OOYdYAIOIMMICS JODKEH YIUIyOUTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKALMOHHONW XapaKTEpUCTUKON 0O0yyaromerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacueTHO-
AQHAIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX paboOT OO0ydaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YECHUS JUCLUIUIMHBI, ONpEeNesiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCTeynBarOIIUM PEIICHUE CIeAYIOINUX OCHOBHBIX 3a/1a4 00y4aroerocs:

— npuoOpeTeHHEe HaBBIKOB HCCIIEJJIOBAHMS IPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHE, pa3BUTHE U JETANM3alus TEOPETUUYECKUX 3HAHUHM, MOJYyYEHHBIX Ha
JEKIHSX;

— TOJy4YeHHUe HOBOI MH(OpPMAIMH 110 U3yYaeMOM TUCIUIINHE;

— npuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOH  paboThl ¢ J1abopaToOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3agaduve ¥ TpeboBaHUA K IIPOBEACHUIO J1a00PATOPHBIX paboT




3aI[aHI/I$I JJIs1  BBIIIOJIHCHUA na60paTopHI)1x pa60T MNPUBCACHBI B MCTOAWYCCKUX
YKa3aHUIX.

CrpykTypa ¥ hopMa 0TYETA O JaOOpaTOPHOK padboTe

Otuer o mabopatopHOW pabore wMeeT (OpPMY THIEPTEKCTOBOTO JIOKYMCHTA,
COJIEpKAIETO 3aJlaHue Ha JTA0OPATOPHYIO PadOTy, KPATKUE TCOPETUYECKUE CBEACHUS MO TEMeE
paboThl, OINMCAaHWUE CXEM U aITOPUTMOB, HWCIIOJIB30BAHHBIX TIPH BBIMOJTHCHUN PadOTHI,
PE3yJIbTaThl BEIYUCIUTEIBHBIX YKCIICPUMEHTOB B BUJC TPAPUKOB (MarpamMm), a TAKKE BBIBOJIBI
10 UTOTaM IPOEIaHHON PabOTHI.

TpeGoBanwust kK 0hOPMIICHUIO OTYETA O JIAOOpaTOPHOU paboTe

OTueT JOJDKEH COoJepXKaTh THUTYJIBHBIA JIUCT, @ €ro COJEp)KaHHE JOJKHO OBITh
odopmiieno coriacHo 'OCT 7.32 —2017.

HopmatuBHass nokymeHTanusi, HeoOxomumasi s oQopMiIeHHs, TpPHUBEJICHA Ha
anekTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc

11.3. MeTtonuueckue yka3zaHus JUisi O0y4aromIUXCs M0 MPOXOKICHUIO CAaMOCTOSATEILHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH PaOO0ThI, OOYUYAONIUICS BBITIOIHSIET PaboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMpemnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04Hoil dopMe 00ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIIOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSATENBHONW paboThl, y olyuaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allUd MPUOOpETaeMbIX 3HAHUM, oOecredynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TMOJIYYUTh HABBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtonuyeckuMi ~ MaTepuajaMH,  HAMpaBISIONIMMH  CaMOCTOSTENbHYIO  paboTy
00yJaronuxcs SABISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHal Mo AUCIUILTUHE;

—  METOIUYECKHE YKa3aHHs 10 BBHIMOTHEHHIO KOHTPOJIBHBIX PabOT (I 00yJarommxcs
0 32049HOU (hopme 0OyICHHUS).

11.4. Meronuyeckue ykKasaHUsl [ OOy4yaroUMXCid IO TPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUCHUE CEMECTpa C IENbI0 OIEHMBAHUS XOJa OCBOCHUS
JUCIUIUINHBI.

OueHka ypoBHS yCIIEBAEMOCTH MPOBOAMUTCS MYTEM OIpOca Ha JIEKIMOHHBIX 3aHATHAX U
MOHHUTOPHHTA PE3yJIbTATUBHOCTH BBIITOIHEHHUS JTA0OPATOPHBIX paboT B ceMecTpe.

11.5. Meronuyeckue yka3aHus Ui 0OydaroIIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHOU
aTTeCTalHH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS  NpPEAyCMaTpUBaeT  OLCHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLEHKM 3HaHWH, IOJY4YEHHbIX OOydarouMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLMUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh MX Ul pElIeHMs] MPAKTUYECKUX 3ajad. DK3aMeH, KaK IpaBWJIO, MPOBOJIUTCS B
HEepuoJl SK3aMEHAI[MOHHOM CEeCCMM M 3aBEpIlaeTCs aTTeCTAllMOHHON OLIEHKON «OTJIMYHOY,
«XOpOULIO», «yAOBIETBOPUTEIILHOY, «HEYAOBIETBOPUTEILHO.



Cucrema OLIEHOK IpH IPOBEIECHUU IMPOMEXKYTOUYHOW aTTeCTAllMU OCYIECTBISIETCS B
cOoOTBeTCTBUM C TpeboBanusMHu [lonokeHuit «O TekymieM KOHTpOJE YCHEBAEMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOyuwarommxcs 1O HOporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa y4eOHOW paboThl
ctyneHtoB B 'Y Aly.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
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Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA
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