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JIMcT akTyaJaM3anuu nporpaMmsl

[Iporpamma nepecmotpeHa, odcyxaeHa u ogoopena ais peanusanuu B 2019 - 2020 yaeOHoM
roJly Ha 3acefanuu kageapsl MeTauTypriuu U CTaHAapTH3AIUU

IIporokom ot 20 . Ne

3aB. kadeapoii C.M. T'0110BH3HIHE

[Iporpamma nepecmoTpeHa, oocyxaeHa u ogoopena ais peanusanuu B 2020 - 2021 yaeOHoM
roJly Ha 3acefanuu kKageapsl MeTauTypriuu U CTaHAapTH3AIUU

IIporokomor 20 1. Ne

3aB. kadempoii C.M. T'0110BH3HIH

[Tporpamma nepecmMoTpeHa, oocyxkaeHa u ogodpena i peanuzanuu B 2021 - 2022 yuebHom
rojy Ha 3acefanuu kadeapbl MeTaTypruu U CTaHJapTU3alLUH

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

[Tporpamma nepecmMoTpeHa, odcykaeHa u ogodpena i peammuzanuud B 2022 - 2023 yuebHOM
rojy Ha 3acefanuu Kadeapsl MeTaTypriuy U cTaHJapTH3aLUuH

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. T'onoBu3HUH

[Tporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuzanuu B 2023 - 2024 yue6HOM
rojy Ha 3acefjaHuu Kadeapsl MeTauypruu U cTaHgapTU3aluu

[Iporokomn ot 20 1. Ne

3aB. kadenpoii C.M. I'onoBu3HUH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
oOy4eHre 00yJaromuXcs OCHOBAM Hay4YHO-HCCIIEAOBATEIbCKOW pabOTHI MPU pelIeHUN
pasznuuHbIx 3a1a4 OM]]

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil POrpaMMbl

Jucrunmuaa KHUP BxoauT B BapuaTUBHYIO 4acTh Y4eOHOTO IJIaHa 0O0pa30BaTEIbHOM
IIPOrPaMMBI.

Jus  u3ydeHWs  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUs,  BIAJCHHS),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Hossle TexHonmornyeckue pemenus B npoueccax OM/]

IToaroToBka K 3aluTe ¥ 3aIKTa BBITYCKHON KBAJIM(UKAMOHHON paboThI

ITonroroBka k ciade u cjada rocyapCTBEHHOTO SK3aMEHa

[IpoekTHas AeATENBHOCTD

IIponsBoacTBEHHAs — IPENIUIUIOMHAs TPAKTUKA

TexHosiorys Npon3BOACTBA METAJUION3IEIHUM

MeToabI ONTUMHA3AIAU

O6opynosanue 11exoB OM/J]

[Ipon3BocTBEHHAs - MpPaKTUKa MO MOJYYEHUIO NPOPECCHOHAIbHBIX YMEHUH U ONbITa
npodecCuOHATBLHOMN AeSITEIbHOCTH

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAILITYPTrUU

[InanupoBaHue dKCIIEpUMEHTA

IIpon3BOICTBO IMCTOBOIO IPOKATA

Teopust 06paboOTKU METAIUIOB JJaBJIEHUEM

TexHosorus Npon3BoOACTBa IPOBOJIOKU

Marepuanosenenue

Mertannypruyeckas TemjI0TEXHUKa

OcHOBBI 1e()OpMAITMOHHOTO HAHOCTPYKTYPHPOBAHHUS

OCHOBBI HAHOTEXHOJIOT U

[Ipon3Bo1CTBO COPTOBOIO MpOKaTa

dusuka

dunocodus

Hcropus meramnypruu

Hcropus TexHUKN

KynpTyponorus 1 MeXKyJIbTypHOE B3aUMOJCHCTBHE

3HaHus (YMEHUs], BIAJCHUS), TOJTYYEHHbIE MPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOUMBI JUIsl U3yUeHUS UCHUIUTNH/TIPAKTHK:

Hossie TexHonmornyeckue pemenus B mpoueccax OM/]

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOMN KBaJIM(DUKAIIMOHHOW pabOThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipown3BoicTBEHHAs — IPEIUIIOMHAs [TPaKTUKa

IIpoekTHas nEeATENBLHOCTD

TexHos0rNs NpoN3BOACTBA METAIUION3IEIUH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH s

B pesynbrare ocBoenus aucruruivdbl (Monynsi) «KHUWP» oOyuaromuiics noimkeH
001agaTh CIeAyIOIUMU KOMIETEHIHSMHU:



CTpyKTypHBII
3JEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3yabTaThl 00yUeHHs

[1K-5 cnocoGHOCTBIO BBIOMPATh U IPUMEHSTH COOTBETCTBYIOIIME METO Bl MOJICIIMPOBAHUS
(bU3N4ECKNX, XUMUYECKUX U TEXHOJOTMYECKUX IIPOLIECCOB

3HaTh

- IOPSZIOK TOCTAaHOBKU HAYYHO-UCCIIEI0BATENIbCKOM 3a1a4u;

- IOPSIIOK OPOPMIICHHUS 3aIBKU Ha M300pETeHHE WIH PAllHOHAIN3aTOPCKOE
MPEeJIOKEHUE;

- HaMpaBJICHHUsI HAYYHO-HCCIICIOBATEIBCKON paboThl Kadeapsr OM/;

- METO/IbI MOJICTUPOBAHMUS.

VYmMmern

- (hopMyJIUpOBATh HAYYHO-HCCIIEA0BATENbCKYIO 3a/1a4y;

- 000CHOBAaHHO BBIOMPATh METO/ MOACTUPOBAHHUS;

- 000CHOBaHHO OLICHUBATDH PE3YJIbTATHl MOJCIUPOBAHMS U BO3MOXHOCTH UX
O TUMU3ALIH;

- 0OpMIIATH 3asIBKM Ha M300PETEHUS MU PAllHOHATN3aTOPCKHUE
MPEATIOKEHUS.

Bnaners

- HaBbIKaMU CaAMOCTOSTCIIbHO CTABUTh HAYUHO-UCCIICAOBATCILCKYIO 3a/1a1y,
BI)I6I/IpaTI) MCTOA MOJACIMPOBAaHNA, OHCHHUBATL PE3YyJIbTAaThl MOACIUPOBAHNA,
I'OTOBUTB CTAaTbIO WMJIM JOKJIAA,

- HaBbIKaMU HCII0JIb30BATh MMOJYUYCHHBIC 3HAHWA U YMCHUS B IIaJH)HeI\/JIIHGM
JJIA IPOCKTUPOBAHUS U COBCPIHICHCTBOBAHUS ITPOLECCOB 06pa6OTKI/I
METAJIJIOB JABJICHUCM.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 67,1 akaj. 4acos:
— aynuTopHas — 66 akaj. 4acos;
— BHeaynutopHas — 1,1 akan. yacoB

— caMocCTosTeNbHAs paboTa — 76,9 aka. 4yacos;

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

AynutopHas § =
o | xonTakTHas pabora & 3 dopma TEKyIIEero
=
N B aKaJl. yacax o Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A y p Kon
S & © | caMOCTOSATENbHOW | yCIIeBaeMOCTH U
JIACIMTUTHHBI H [ . | xoMOeTeHI K
O Q & padoThI IIPOMEKYTOYHOM
na6. | mpakrt. | € &
Tek. : PaKT. | = o aTTecTauu
3aH. 3aH. | O &
1. [TocranoBka
HayYHO-HCCIIEJOBATEIBCKOM
3a7a4u
CamocrosTensHoe
u3yueHue y4eOHOH
1.1 Br16op 3aJ1auM y M
¥ Hay9IHO . IIK-5
HCCIICIOBAHUS M OLICHKA e¢ 4 8 YCTHBIH OTIPOC
JIUTEPATYPBI.
aKTYyaJbHOCTH. 9
Bxonnoit
KOHTPOJIb
1.2 BuGnuorpaduueckoe u CaMocTosTenbpHOe
MIAaTEHTHOE MCCIIEI0BaHHE B n3ydeHune yaeOHon . I1K-5
. 4 5 N YCTHBIN onpoc
CBsA3U C Bbl6paHHOl/l 1 HAYyYHOU
3ajaveil. JUTEPATyPhI
8
CamocTosTenpHoe
1.3 CocraBieHue o
u3ydeHue yueOHon N I1K-5
JIUTEPaTypHOTO 0030pa 4 5 N YCTHBIH oIpoc
W HAy4YHOU
COCTOSIHHSI BOTIPOCA.
JIUTEPATyPhI
14 Bri6op MeToJa
WCCIIEIOBAHUS -
TEODETHIECKOTO CamocrosTenbHoe
P ’ u3ydeHue yueOHon IIK-5
3KCHEPUMEHTAIBHOTO 4 5 N CaMOOTYET
Y HAYYHOH
nabopaTopHOro i
JUTEPATyPhI
IMPOU3BOACTBEHHOTO — H
COCTaBJICHHE TUIaHa
Wroro no pazaeny 16 23
2. MonenupoBanue
(MaTematuueckoe, GuU3NIECKOE
WA HaTypHOE)
paccMaTpuBaeMoro 0ObeKTa MM
nporuecca
2.1 Bei6op omHOTOM3 TpeEx
METOJIOB MOJIEITMPOBAHUS B CaMOCTOSsITEeIbHAS MK-5
COOTBETCTBUH c[ 8 4 5 MOATOTOBKA TIO CaMOOTYeT
BBIOpaHHBIM METOJIOM TeMe ypoka

HUCCIICO0OBaHUA




2.2 Maremarnueckoe

MOZEINPOBaHHE!
COCTaBJICHHE
BBIYHCIIUTENBHBIX
ITOPUTMOB u ux CaMOCTOSITEIbHAS MK-5
MpOrpaMMHUPOBAaHUE IS 9 MOTOTOBKA IO CaMoOTYeT
pacderoB Ha OBM; TeMe ypoKa
MpOBE/ICHHE
AQHATUTHIECKOTO
uccienopanus Ha DBM un
aHAJIN3 ero Pe3yJIbTaToB;
2.3 duznyeckoe
MOJIETUPOBaHNEe: OCBOCHHUE
1ab0paTOPHON  YCTaHOBKHU
¥ M3MEPUTENBHBIX CPEJICTB; CaMOCTOATCIBHA TIK-5
IaHHpOBaNHE o 4 5 MOATOTOBKA IO CaMOOTYeT

TeMe ypoka
IpOBeACHNE
1a60paTOPHOro
MCCIIEOBAHMS, aHaJN3
2.4 Hatypnoe
MOJIEeUPOBaHHE:
TUTAHUPOBAHHE u
MOATOTOBKA CaMOCTOSTEbHAS MK-5
MIPOM3BOJICTBEHHOTO 6/5U 5 [IOJArOTOBKA IO CaMOOTYET
WCCIIEIOBaHMS, TeMe ypoka
MpOBeICHHE
MIPOU3BOJICTBEHHOTO
HCCIIEIOBAHMYS, aHaJu3
Hroro no pazaeny 23/51 15
3. OneHka PE3yNbTaTOB
MOJIETTUPOBAHKS W BO3MOKHOCTH
UX ONTHMH3AIHN
31 PaccmoTpenue
KPUTEPHEB Ul  OLEHKH R/AT1 6 KonTponbHas seictymrenne ¢ |ITK-5
TPENNOYTHTEILHOCTH pabora JIOKJIAJIOM
Pe3yIIbTaTOB.
3.2 Ycranosnenue
BapbHpPYeMbIX IapaMeTpoB,| 8 6/611 6 KonTponbHas seicrymrenne ¢ |[TK-5
KPUTEPHS ONTUMATBHOCTH pabora JIOKJIAJIOM
Y OrpaHUYEHUN
3.3 Maremarndeckas KOHTpostbHast MK-5
MOCTaHOBKA 3a1aun 2 10

pabota

OIITUMU3ALUH.
HWroro no pazaeny 16/101 22
4. TlogroroBka CTaThH, JOKJIAza,
odopmnenune 3asBKH Ha
n3zo0pereHne Wi
panroHaIN3aTOPCKOE
TPEUIOKCHUE
4.1 TloaroToBKa CTaThbH,
JOKITaa, odopmnenue BBITIOJTHEHHE sucrymienne ¢ |[TK-5
3aBKM Ha u300pereHue| 8 11/111 16,9 | mpakTHYecKux OKITATOM
WM  palMOHAIN3aTOPCKOE 3agaHui
TpeUI0KCHUE
HWroro no pazpeny 11/111 16,9
HWroro 3a cemectp 66/261 76,9 3a4€T,Kp
Hroro no nuciuianHe 66/261 76,9 Kypcosas paora,

3a4cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJIOTUH B IIpenoaBaHuU JUCIUILIMHBI «KypcoBas
Hay4Ho-uccienoparenbckas padora (KHHMP)» ucnonp3yrorcs TpaguLMOHHAs U MOJIYJIBHO -
KOMIIETEHTHOCTHasi TexHosnoruu. Ilepegaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUM U
(dopMHpOBaHHE OCHOBHBIX IpelcTaBleHH 1mo Kypcy «KypcoBas HayuyHO-HccienoBaTenbcKast
pabora (KHUP)» nponcxoaut ¢ uCroib30BaHUEM MYJIbTUMEIUIHOTO 000py10BaHUS.

IIpy npoBeneHMM MPAKTHYECKMX 3aHATHAX MHCIOJB3YIOTCA paboTra B KOMaHIe.
CamocrosTenbHas paboTa CTUMYIHPYET OOYYaIOLIMXCS B IMpOIEcce MOATOTOBKU JIOMALTHHX
3aJaHui, NIpU PEIIECHUU 3a/1a4 Ha MPAKTHYECKUX 3aHATHUAX, IIPU MOATOTOBKE K KOHTPOJIBHBIM
paboTaM U UTOTOBOM aTTECTALINH.

IlosrydeHHBIE TEOPETHYECKUE 3HAHMA IOAKPEILIAIOTCA HA IMPAKTUYECKUX 3aHATHSX.
OOyyaromuecs OBJIAJIEBAIOT NMPAKTUYECKUMU HABBIKAMU IIPU BBIIIOJHEHUM 3a/laHUNl B TaKOU
CTEIEeHH, KOTOpas 03BOJIMIIA Obl UM B JJaJIbHEHILIEM PUMEHSTh 3TH HaBBIKU B CBOEH TPy10BOM
JESTEIbHOCTH.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNIbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPAMYH TPAaHCISALMUIO 3HAHUM  OT
npenojasBaTess K oOyyaromemycs (MpenMyIeCTBEHHO Ha OCHOBE
O0BSICHUTEIbHO-WILTIOCTPATUBHBIX METOOB 00ydeHus1). YueOHas NesSTeIbHOCTh 00yJaromuncs
HOCHT B TaKHX YCIJIOBUSX, KaK IIPABUJIO, PEITPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHH C NCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Cemunap — Oecena mpenojaBaTenss M oOOydaroLMxcs, O0OCYKIAEHHE 3apaHee
MOJIFOTOBJIEHHBIX COOOIIEHUH IO KaXJIOMY BONPOCY IUIaHA 3aHSATUS C €AMHBIM JUISI BCEX
HepeyHeM PEeKOMEHAYeMOi 00s3aTenbHOM U JJONOIHUTENBHOM JIUTEpaTypBhI.

[IpakTuueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
IIPEJI0KEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranuzaiusi yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMHU MOJEISIMU
peabHbIX OObEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JIUIsl CTAMYJIMPOBAaHUS AKTUBHOW MO3HABATEIbHOM AESITEILHOCTH 00YYarOIINXCS.

®opmbl y4eOHBIX 3aHATHUI C UCMOIb30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUs:

[IpakTuueckoe 3aHaTHEe B (GoOpMe NPAKTHUKyMa — OpraHu3anus ydeOHoW paboThl,
HalpaBJIeHHas Ha peLIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
oOyyarolierocss NPHUMEHEHUS KaK HayyHO-TEOPETUYECKMX 3HAaHUM, TaK M IPAKTHUECKUX
HaBBIKOB.

[IpakTHueckoe 3aHATHE HA OCHOBE Kelc-MeTo]a — 00y4eHHE B KOHTEKCTE MOJEIUPYEMOIt
CUTYalllH, BOCIIPOU3BOALICH peasbHbIe YCIOBHUS HAYYHOU, IPOM3BOJICTBEHHOM, 00IIECTBEHHOM
nesitenibHOCTH. OOyyarouiyecs: JOJKHBI MPOAHATM3UPOBATh CUTYallUIo, pa3o0paThCcsi B CYTH
npo0ieM, IpeAToKUTh BO3MOXKHBIE pEIlIeHHs U BbIOpaTh Jyulee U3 Hux. Keiicel 0azupyroTcs Ha
peasibHOM (PaKTHUECKOM MaTepHalle Ui e MPUOIMKEHbI K peaIbHONU CUTYalUH.

3. TexHonoruu NpoeKTHOro OO0y4YEeHHs — OpraHuszalus o0Opa30BaTENBLHOrO Mpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOA3TAIHOTO PEIIEHHUS MPOOJEMHONW 3aJaydl WM BBIITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnosgaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
rpynnbl 00yyaroluXcs, HalpaBJIEHHYI0 HAa BBIPAOOTKY KOHLENIUH, YCTaHOBJIEHHE Liejell u
3a1a4, GOpMyIUPOBKY 0KMAEMbIX PE3yJIbTAaTOB, ONpPEACICHUE IPUHIIMIIOB U METOIUK PELICHHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOSTANHYI0 pPEANM3aLUI0 IUIaHAa pabOThI, MPE3CHTALHUI0 PE3yJbTaToB pPabOThI, MX
OCMBICTIEHUE U PEDIIKCHIO.



OCHOBHBIE TUITBI IPOEKTOB:

UccnenoBatenbckuii MpoOeKT — CTPyKTypa MpuOMmkeHa K ¢opMaTy HAydHOTO
UCCIICIOBaHMS  (JI0KA3aTEeNbCTBO AKTYalbHOCTH TEMBbI, OIpPEJIEICHNE HAaydYHOU NpoOIeMbl,
npenMera U oObEKTa HCCIelIOBaHUs, LeNell M 3aqad, METOAOB, MCTOYHHKOB, BBIABH)KCHHE
THIIOTE3bI, 00001IEeHNE PE3yIbTaTOB, BBIBO/IbI, 0003HAYEHNE HOBBIX MTPOOIIEM).

TBopueckuili MpPoeKT, Kak MPaBUJIO, HE MMEET AETaJbHO MPOpabOTaHHON CTPYKTYPHI;
y4eOHO-TI03HABATEIbHASL JIEATENbHOCTh O0YYAIOIIUXCSl OCYIIECTBISIETCS B paMKaX PamMOYHOTO
3aJjaHusl, TOTYMHSISICH JIOTHKE U MHTEPEeCcaM YYaCTHHUKOB MPOEKTA, )KaHPY KOHEYHOTO pe3yibTara
(razera, puUIBM, IPA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

NudopmannoHHbli  MpPOEKT — yueOHO-NO3HABaTellbHAsA JIEATEIBHOCTH C  SIPKO
BBIP)KEHHOW 3BPUCTHYECKON HAMPaBIEHHOCTHIO (ITOUCK, 0TOOP U cUCTEeMaTH3alus HH(OopMaIiu
0 KaKOM-TO OOBEKTe, O3HAKOMJICHHE YYAaCTHUKOB IPOEKTa C 3TOM HMH(pOpMalueH, ee aHalu3 u
o0o01IeHue 1151 Mpe3eHTauy 6osee MIMPOKON ayTUTOPHH).

4. UndopmaninoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHHU — OPTaHU3alIUs
00pa30BaTeNLHOTO MPOIIecca, OCHOBAHHAS HA IPUMEHEHUH CIIEIIMATN3UPOBAHHBIX POTPAMMHBIX
Cpell U TEXHUYECKHUX CPEACTB PabOTHI ¢ UH(POpPMALIUEH.

@®opMbl yueOHBIX 3aHATHH C HCIOIB30BAaHHUEM HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM:

[IpakTruyeckoe 3ansTrE B (hOpME MPE3CHTAMH — IPEACTABICHUE PE3yIbTATOB MPOSKTHON
WJIM UCCJIEIOBATEIBCKOM NEATENIbHOCTH C HCIIOJIb30BAHUEM CIEIIMATU3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTOIMYeCKOE 00ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4arouXcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIe CPeICTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. ITorémkun, B. K. O6paboTka MeTa/IoB JaBleHUEM : MeToauueckue ykasanus / B. K.
[Torémkun, B. A. Tpycos, JI. M. Kanyrkuna. — Mocksa : MUCUC, 2011. — 27 ¢. — Teker :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/117031 (mara oOpamenus: 26.02.2020). — Pexxum goctyma: s
aBTOPH3. MOJIb30BATENEH.

2. JlorynoBa, O. C. Teopust u mpakTuka oOpaObOTKH SKCIIEPUMEHTATBHBIX JAaHHBIX Ha
OBM : yuebnoe nocodue / O. C. Jlorynona, E. A. Unbuna, B. B. [1asnos ; MI'TVY, kad. BTullM.
- MarsnuToropck, 2011. - 294 c. : ui., Tadm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=366.pdf&show=dcatalogues/1/10791
45/366.pdf&view=true (nara oopamenus: 21.02.2020). - MakpooOBeKT. - TeKCT : 2JIeKTPOHHBII. -

3. OCcHOBBI HayuHBIX HccieoBaHUN. MeTononorus U MeToabl [ DIeKTPOHHBINH pecypc] :
yuebHoe mocooue / P. P. Jlema, A. B. SIpocnasues, C. I1. Hedenner, P. H. Amupos ; MI'TYV. -
Marnuroropck : MI'TY, 2015. - 1 snekrpon. ont. muck (CD-ROM). - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalogues/1/112351
8/44.pdf&view=true. - MakpoOOBEKT.

4. 5. Casa JI. 1. Meromonorust ¥ MeTOJIbl HAYYHOT'O HCCIENOBAHUS [DIEKTPOHHBIN
pecypc] : yueoHoe nmocooue / JI. U. Casa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 sniekTpoH.
OIIT. TIFICK (CD-ROM). - Pexum JOCTyTA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2667.pdf&show=dcatalogues/1/1131
361/2667.pdf&view=true. - MakpooOBbEKT.



magtu.ru, onexTpoHHas Oubnuoreynas cucrema «Jlab».- 3arm. ¢ 9kpaHa..- ISBN
978-5-8114-1264-8

0) JlonmostHuTEIbHAS JIUTEPATYpA:

1. IlokauanoB B. B. Merozas! uccnenoBanuii MaTepuaioB [ DJIEKTPOHHBIN pecypc] | yueOHoe
nocobue / B. B. [Tokauanos ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. ONT. AUCK
(CD-ROM). - Pexum JOCTYyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=50.pdf&show=dcatalogues/1/113022
0/50.pdf&view=true. - MakpoOOBEKT.



B) MeToau4eckne yKazaHus:

1. Tpobumosa B. III. Beimycknas kBanuduKaIlMOHHAS HAYYHO-HUCCIEAOBATEIIbCKAs
pabota [DeKTpoHHBIN pecypc| : METOMMYECKUE YKa3aHUs M0 HAMMCAHUIO TUTUIOMHOW pa0OThI
Ut cTyaenToB creruansHocteit 080116, 080601 / B. 111. Tpodumona, O. B. Ilerposa ; MI'TV. -
Marnauroropck : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1335.pdf&show=dcatalogues/1/1123
656/1335.pdf&view=true. - MakpooOBbEKT.

2. JlonmatoBa WM. A. JlummomMHOE TPOCKTHUPOBAaHHME [DJIEKTPOHHBIA pecypc]
metoaunueckue ykasanus / M. A. Jlonmatosa, B. ®@. Ps6osa ; MI'TY. - Maruutoropck : MI'TY,
2011. - 1 AJIEKTPOH. OIIT. JTUCK (CD-ROM). - Pexxum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1522.pdf&show=dcatalogues/1/1124
219/1522.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneyenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBuUs JTUIIEH3UN
STATISTICA K-169-09 ot 16.11.2009 Geccpoumo
v.6(benopenk)

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 6eccpodHo
MS Windows K-171-09 ot 18.10.2009 Geccpouno
7(benopenk)

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Ccplika




denepanbHOE rOCy/IapCTBEHHOE OF0KETHOE
yupexaenne «DenepanbHbiii ”HCTUTYT npoMsiiennoi|URL: http://iwwwl.fips.ru/
COOCTBEHHOCTH»

NudopmaronHas cucrema - EquHoe OKHO JOCTyINa K
nHGOPMAIIMOHHBIM pecypcam

ITouckoBass cucrema Axagemus Google (Google

URL.: http://window.edu.ru/

URL: https://scholar.google.ru/

Scholar)

HaI_[I/IOHaJIbHaSI I/IH(bOpMaL[I/IOHHO-aHaHI/ITI/I‘-ICCKaSI URL

cucreMa — POCCUIICKMI MHIIEKC HAYYHOTO LIUTUPOBAHUS h al; . .
ttps://elibrary.ru/project_risc.as

(PUHLI) p y.ru/project_ p

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHre AUCIUTUINHBI BKITIOUACT:

Jlexunonnas aynuropus (aya.301)

MynbsTuMeANIHbIE CPEICTBA XPAHEHUS, Iepeayuu U MpeACcTaBlIeHus UHPpOpMaLuu

Komnsrorepnsiit kiace (aya.303)

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTrom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTYIOM
B 3JIEKTPOHHYIO HH(OPMaLIMOHHO-00pa30BaTENbHYIO CPElY YHUBEPCUTETA

AynuTopun JUIS CaMOCTOSITENIBHON pa0OThI: KOMIBIOTEPHBIM KJIacC; YUTANBHBIA 3all
OnbIMoTeKH

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTom MS Office, Beixoqom B IHTEpHET 1 ¢ 10CTyIIOM
B 2JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTe/IbHYI0 cpeay yHuBepcutera (aya. 304)

Aynuropus Ajsl TPYNIOBBIX U UHIUBUIYATbHBIX KOHCYJIbTAIMM, TEKYIIErO0 KOHTPOIS U
MPOMEKYTOUHOM artectanui (aya.209)

1. Tlepconamsubie KommbroTepbl ¢ makerom MS Office, Beixomom B MHTEepHET U C
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA

2. ITpoekTop

[lomemenne Ui XpaHeHHS ©  NPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
obopynoBanus (aya.101a)

PeMOHTHBIIT HHCTpYMEHTApUI

CrecapHblif HHCTpYMEHT;

MynbsTumeTp;

[TasmpHUK

CreunanusupoBaHHas Me0Oelb, CTEJUIaXKH JIIsl XpaHEeHUs! yueOHOro 000py10BaHus

IIpuiaoxenne 1
Y4eOHO-MeTOoANYEeCKOE 00ecTIeYeHne CAMOCTOAITEIbHOM PadoThl 00y4aromuxcs

Koumponvnas paboma Nel

Metoasl HCCIeOOBAaHUSA — TeOpeTI/I‘{eCKI/Iﬁ, 3KCHepHMeHTaHBHBIﬁ, na6opaTopH51171 5005
HpOHSBOHCTBCHHLIfI M COCTABJICHHUC I1lJIaHa pa6OTI>I.

Koumponvnas paboma Ne2
MonenupoBanue (MaTeMaTH4ecKoe, PU3NIECKOE UM HATYPHOE)
Konmponvnas paboma Ne3
MaremaTnyeckoe MOACIMPOBAHUE.
Koumponvnas paboma Ned

du3znueckoe MOZICIINPOBAHUC.



Koumponvnas paboma Ne5

HarypHoe MozaenupoBaHue.
Koumponvnas paboma Ne6

OHeHKa PE3YIBTATOB MOACIUPOBAHUA U BO3SMOXHOCTH UX OIITHUMU3AIUH.

Temy KypcoBoii pabOThl 00YYarOUIMXCSI OMPEACNISACT €ro Hay4YHbI PYKOBOAWUTEIb Ha
kadenpe MuC.

BOIIPOCHI JJIA ITOATOTOBKHU K 3AYETY

Br160p 3aaun nccnenoBaHus U OLEHKA €€ aKTyaJIbHOCTH.
bubnuorpaduueckoe 1 maTeHTHOE UCCIIEIOBAHKE B CBSI3U C BEIOPAHHOM 3a/1auei.
CocraBieHue JIUTepaTypHOro 0030pa COCTOSTHUS BOIPOCA.

4. Bbi00op MeTo/a UCCIIEOBaHUS — TEOPETUUYECKOT0, IKCIIEPUMEHTAILHOTO J1a00paTOPHOTO
WJIH [IPOU3BOJICTBEHHOTO — M COCTABJICHUE TIaHa PaOOTHI.

5. MonenupoBanue (MareMaTtudeckoe, (pU3MUECKOE WM HATYpHOE) paccMaTpUBaEMOro
0o0BeKTa WK Mpolecca.

6. Maremarudeckoe MOACIIUPOBAHUC. COCTABJICHHUC BBIYHUCIWUTCIIBHBIX aJITOPUTMOB U HUX
porpaMMUpOBaHue AJis pacueToB Ha DBM.

7. TpoBeIEHUE aHATUTHUYECKOTO McciienoBanus Ha DBM u aHanu3 ero pe3ynbTaToB.

8. @dusnyeckoe MOJECIUPOBAHHME: OCBOCHHE JTA0OPATOPHON YCTAHOBKH U HM3MEPUTEIHHBIX
CPEJCTB; IUIAHUPOBAHUE U IPOBEACHUE JIAOOPATOPHOTO HCCIIEIOBAHUS; aHAIU3 IOJIyYEHHBIX
pE3yNIbTaTOB.

9. HarypHoe MojenupoBaHHE: IUIAHUPOBAaHWE W MOJATOTOBKAa IPOW3BOICTBEHHOTO
UCCJICIOBAHMs; MPOBEICHUE MPOU3BOJCTBEHHOTO HCCIEAOBAHMS, aHAIU3 MOJYYEHHBIX
pe3yJbTaToB.

10. Ouenka pe3ynpTaToB MOACTUPOBAHUS U BO3MOXKHOCTH UX ONTUMH3AIINU.

11. PaccmoTrpeHue KpuTepHueB JIsl OLEHKU MPEINOUYTUTENIbHOCTH PE3YIbTaTOB.

12. VYcraHoBieHue BappUpPyEMbIX ApaMETPOB, KPUTEPHSI ONITUMAIBHOCTH M OTPAHUYECHUH.

13. MareMarnueckas ITOCTAHOBKA 3a1a4Yd ONTUMUA3ALIIH.

14. TloaroroBka cTaThu, JAOKJana, oOGOpMIEHHE 3agBKM Ha HM300peTeHHE  WIIH
PalMOHATIN3aTOPCKOE MPEJIOKEHHUE.

Ll

Lens BBITTOJIHEHUS KypCcoBOit paboThI o TUCITUTLINHE «Kypcosas
HayyHo-uccreoosamenvckas paboma (KHHP)» cocTOMT B TOM, 4TOOBI 3aKpPENUTh U YIIyOUThH
MPaKTUYECKHEe HABBIKU YMEHHUS TPOU3BOJUTH BBIOOP TEXHOJOTUM W3TOTOBJICHUS IS
MPOM3BOJICTBA 3aJaHHOTO BuAa mnpoaykiuu (mpoBosioku 1o ['OCT). B xome paboThl
oOydJaronuiicss JOMKEH HAYYUThCS OOOCHOBBIBATH TEXHOJOTHYECKHE PEKUMBI 00pabOTKH
3aroTOBKH, ONPEAEIATh N3MEHEHUE CBOWCTB MeTalljia IOCJe BOJIOYEHHUS.

B mpomecce BbIMONHEHUST KypcoBOW pPabOThI OO0yYalOMMUXCSA JOJDKEH TI0Ka3aTh
MPAKTUYECKUE HABBIKM B YMEHHUM CIIPOCKTUPOBATH TEXHOJIOTHUIO W3TOTOBJICHHUS MPOBOJIOKH U
MOATOTOBUTh JaHHBIC I TPEJACTABICHUS W TPOBEJACHHUS IEPBHYHOTO aHamm3a Ha OBM.
HccnenoBanuie BIUSHUS TEXHOJOTHYECKHX ITApaMETPOB Ha TpoIiecc AeGopMaIiii MPOBOIUTCS Ha
MMHUTALMOHHONW MAaTEMAaTUYECKON IPEAMETHON MOJEIH.



Ha BemonHeHne KypcoBoit paboThl oOy4daroniemMycsi oTBOAUTCS 11 4acoB caMOCTOSTEIHHOM
pabotel. KypcoBass paboTa BBINONHSETCS OOYYaIOUIMMCS CaMOCTOSITENIFHO B CBOOOJHOE OT
3aHATUH BpeMsl 1101 PYKOBOJCTBOM KOHCYJbTaHTa, HA3HAYaeMOT0 KadeIpoi.

KypcoBas paboTa 1o/mKHa COCTOATH U3 MOSICHUTENBHOM 3anmucku oobemMoM He Ooiee 30-35
CTp. U 3-X JUCTOB Mpe3CHTAllU, HPCACTABIIACMBIX B 3JICKTPOHHOM BU/IC.

HezaBucuMo ot TeMBbI KprOBOfI pa6OTI>I, OHa JOJKHA BKIIHOYATh CICAYIOIIUE pa3aCiibl:

1. Baganue Ha mpoekTupoBanue. PopMyIUpyeTcs TeMa MPOeKTa, 1eJIb MPOSKTUPOBAHUS U
TpeOOBaHUS K TOTOBOMY U3/IEIHIO.

2. TexHoormyeckass cxemMa H3TOTOBJICHUS HU3OCINA, NEPCUHUCIIAIOTCA TEXHOJIOTHYECKUEC
onepanrn, KOTOPbIC HeO6XOI[I/IMO OCYIICCTBUTD AJIA U3TOTOBJIICHHA JAHHOI'O U3ACTIUA.

3. VI3 Bcex BO3MOXKHBIX TEXHOJIOIMYECKHX CXEM BbIOMpaeTcsi HauboJsiee mporpeccuBHasl.
4. ®opMynnpoBKa TPeOOBaHUM K HCXOJIHOM 3ar0TOBKE.

5. Pa3paboTka TEXHOJOIMYSCKHX OICpalMii MO0 MOJArOTOBKE MCXOJHON 3arOTOBKH K
nedopManuu.

6. Pa3zpaboTka pexxuMOB Harpena.

7. IlpopaboTKa TEXHOJIOTUYCCKHUX ONEPAIHii 10 OTIEJIKE TOTOBOTO H3/ICIIHSL.
Copepxanue rpaduueckoil yacTi KypcoBoi pabOThI:

— BapPHUAHTHI TEXHOJOTHYCCKUX CXEM M3TOTOBIICHUS H3ICIHS;

— HanOoJIee MpPOTrpecCuBHAS TEXHOIOTUYECKAst CXeMa U3TOTOBJICHUS U3/ICITHS;
— pexuMoB JehopMalivy U KaTuOPOBKU BAIKOB (MapIIPyT BOJIOYECHHUS).

K 3aluTe o6yqa101u14xc;{ TOTOBUT JOKJIaJ IO UTOraM BBIIIOJIHEHHOM pa6OTI>I Ha 3 MUHYTBI, 4
TAK¥XE IMPE3CHTAIHUIO Power POint, Hariis1iIHO WUIFOCTPUPYROIITYIO BBIBOJBI, IMOJIYYCHHBIC IIO
pe3yibTaTaM pacucTOB.

[lpumepHass TemaTtuka KypcoBOoW paOOThl NpeAcTaBlI€HAa B NPWIOKEHUH B
«KOHTpOJIBHO-U3MEPUTENBHBIE MATEPUAIIBIY.

[Tpunoxenue 2

OueHoYHbIE cCpeACTBA A/ POBEJICHUA IPOMEKYTOYHON aTTeCTalMu

a) [Inanupyemble pe3yabTaTbl 00yU4eHUS U OLIEHOYHBIE CPE/ICTBA JUIsl TPOBEICHHUS
IIPOMEXKYTOUYHOM aTTecTaluu:



CTpyKTYypHBI#
3JIeMEHT
KOMIIeTeHIIUH

Ilnanupyemsble pe3yJbTaThl
o0yueHust

OueHovHBbIE CpeCcTBA

ITK-5 cnocoOHOCTBIO BBI6I/IpaTI) U IPpUMEHSATH COOTBETCTBYIOIIUE METOABI MOACIUPOBAHUA

(1)I/I3I/I‘16CKI/IX, XUMHYECKUX U TEXHOJIOI'HYECKHUX IIPOLECCOB

3HaTh

- MOPSITOK MMOCTAaHOBKH
HAYYHO-HCCIICIOBATEIbCKON
3aJa4uu;

- MOPSIIOK oopmnenus
3a5BKM Ha UW300peTeHHE WIH
palrOHATN3aTOPCKOE
IPeUIOKEHHE;

- HaTpaBJICHUS
Hay4YHO-UCCIEA0BATEIbCKON
paboTtsl kadenpst OM/;

- METO]IbI MOJICITUPOBAHUSI.

10.

11.

12.

13.

BOITPOCHI T4
[NHOAI'OTOBKHU K 3AUETY

Bri6op 3amaum uccienoBaHUS U OLIEHKA
€€ aKTyaJIbHOCTH.

bubmuorpaduyeckoe  u  TaTEHTHOE
UCCIICIOBAaHUE B CBSI3U C BBIOpaHHOMN
3a1a4€eH.

CocraBneHue JUTEPaTypHOro
COCTOSIHUS BOIIPOCA.

Beibop  Mmeroma  ucciegoBaHUS  —
TEOPETUYECKOTO, IKCIEPUMEHTAIHHOTO
71a00paTOPHOro WUJIM MPOU3BOICTBEHHOIO
— ¥ COCTaBJICHUE TUIaHa PaOOTBHI.

0030pa

MonenupoBaHue (MaTeMaTH4ecKoe,
¢busnueckoe W HaTypHOE)
paccMaTpUBacMOro 00beKTa WIH
nporiecca.

MaremaTrueckoe MO/JICJIMPOBAHUE:
COCTaBIJICHUE BBIYHCITUTEIIBHBIX

QITOPUTMOB W HUX IIPOrpaMMHUPOBAHHUE
JUig pacueToB Ha DBM.

MPOBEACHUE AHATMTUYECKOTO
ncciaenoBanusgs Ha OBM u aHanmu3 ero
pe3yIbTaToB.

®dusnueckoe MOAEIUPOBAHUE: OCBOCHUE
nabopaTopHOI YCTaHOBKHU u
U3MEPUTEIIbHBIX CPEJCTB; MJIAHUPOBAHUE
u MPOBEACHUE 1ab0paTOPHOTO
UCCJEIOBAHMS; aHAIM3  IOJYYEHHBIX
pe3yIbTaToB.

Harypnoe MOJEIUPOBAHUE:
TJIAHUPOBaHUE i IIOJITOTOBKA
IPOU3BOJCTBEHHOIO HCCICA0BAaHUS,
MPOBEACHUE MIPOU3BOJICTBEHHOTO
WCCIEAOBAHUS; aHAIM3  IOJIYYEHHBIX
pe3yIbTaToB.

OueHka pe3ynbTaTOB MOJAEIUPOBAHUSA U
BO3MOXHOCTH UX ONTUMH3ALINH.
PaccmoTpenue kputepueB sl OLIEHKU
MPEINOYTUTENLHOCTH PE3yJIbTATOB.
VYcraHoBneHue BapbUPYEMBIX
MapaMeTpoOB, KPUTEPHUS ONTUMAIBHOCTH U
OTpaHUYECHUH.

MaremaTudeckas IIOCTaHOBKaA 3aJa4uu




CTpyKTYypHBI#
3JIeMEHT

IInanupyemble pe3yabTaThl

OueHovHBbIE CpeCcTBA

o0yueHust
KOMIIeTeHIIUH
ONTUMHU3ALIUH.

14. ITogroroBska CTaThH, JIOKIaaa,
oopmieHne 3asBKM Ha U300PETECHHUE WU
palMoHaIN3aTOPCKOE MPEATIOKEHHE.

YMeth - (dhopMynpoBaTh Koumponvnas paboma Nel
HAy4YHO-HUCCIIEJOBATEIIbCKYIO
3aj1auy; Mertoapl HcClienOBaHUs — TEOPETUYECKUMH,
- 00OCHOBaHHO  BBIOMPATb | IKCIIEPUMEHTAIBHBIA, JAa0OPATOPHBINA WK
METOA MOJCTUPOBAHHUS; MIPOU3BOJCTBEHHBII M COCTABJICHHME IlJIaHa
- 00OCHOBAaHHO OLIEHUBATh PABOTEL.
pe3ysibTaThl MOJEIUPOBAHUS U
BO3MOYKHOCTH UX ONTUMHU3ALNH; BbiGpathb BU OKCIIEPHMEHTA:
: OQOpMISTE  3asBKH  HA | teopeTHUYECKHIT, 9KCIIEPUMEHTANbHBIMN,
M300peTCHHUs WJIH | jabopaTOpHBI WM [POU3BOJICTBEHHBIH,
panuoHaIN3aTOPCKHUC 000CHOBAThH BHIOOD.
IIPENTIOKEHUA. ITocne KOJUPOBaHUs (axTopoB

COCTaBJISIOT MaTpuILy IUTAHUPOBAHMUS

skcriepuMenTa (Tabiu. 1). B mepssiii cTonberr
(x1) 3aHOCATCS EOMHHUIBI C YEPEAYIOIIUMH
3HaKamM (HauumHaeM ¢ «—1»). B aTom ciyuae
CyMMa 3JIEMEHTa CTOJIOIa paBHSETCS HYIIIO.
Bropoii cToJI0eIr (x2) 3aI0JIHIAETCS
eIMHULIAMU C YepEeAYIOIIUMUCS uepe3 JBa
DIIEMEHTA 3HAKaMHU.

Tabmumna 1

Matpuna nnanuposanus [1OO 2?

Ne omeiTa X1 X2 Y
1 -1 -1 Y1
2 +1 -1 Y
3 -1 +1 Y3
4 +1 +1 Ys

Konmponvnas paboma No2




CTpyKTYypHBI#
3JIeMEHT
KOMIIeTeHIIUH

Ilnanupyemsble pe3yJbTaThl
o0yueHust

OueHovHBbIE CpeCcTBA

MonenupoBanue (MaTemaTu4eckoe,
(U3UYECKOE WIIK HaTYPHOE)

[Momy4us pe3yibTaThI
npeosapumenbHo2o NOUCKOBO20
9KCHepuMeHma - TpU 3HAYUMBIX ISl TaHHON
mozenu (akropa Xi ¥ BAPHAHT UCCIIETyEeMOM
UCKOMOW  BEJIMYMHBI )y ,  HYXHO,
03HAKOMHUBIIIUCH c BO3MOXKHOCTSIMU
YCTaHOBKH (JIMana3oHbl KAl BApbHUPOBAHUS
WIM  HAIUYAE  JUCKPETHBIX  BEIUYHH
MapaMeTpoB), CaMOCTOSITEILHO  BBIOPATH
«OcHoBHbie ypoBHU (0)» U mpueMieMbie
WHTEpBaNbI (I1ard) BapbUpOBaHUsS (PaKTOPOB
AXi. WutepBasibl BapbHpoBaHUs (HAKTOPOB
AXi JTIOJIKHBI OBITH HACTOJILKO
3HAYUTEILHBIMU, 9TOOBI U3MCHEHUE
BeNMYMHBI  (akTopoB Xi NPUBOAMIM K
buKCHpyeMOMY  W3MEHCHHIO  HCKOMOTO
napamerpa y. BHectu pe3ynbTarsl B TaOIUILY

Koumponvnas paboma Ne3
MatemaTtuyeckoe MOJEeIUPOBAHHUE.

[TocTpouTh MaTEMAaTUYECKYI0 MOJCIh
UCCIIEIyeMOT0 TIpoliecca Kak JIMHEHHYIO
3aBUCUMOCTH nokazarenst Y OT Tpex
dakTopoB Y=F(X1;X2;X3), ONUCHIBAOILYIO
MOBEPXHOCTh OTKJIMKA MOJIYYEHHOTO
TpexMepHOro  (hakToOp-MPOCTPaHCTBA B
00J1aCTH UCCIIENOBAHHUS.

Koumponvnas paboma No4
duznueckoe MOAECIUPOBAHNE.
[TopsiAOK BBIMOTHEHUS:

1. HOJ'Iy‘-II/ITL HCXOOHBIC JaHHBIC y

IpEeroaaBaTes.
2. B pamkax UCXOJIHBIX  JTAHHBIX
CaMOCTOSITENIbHO (cooOpa3ysich C

YCIOBUSIMU OIBITA M BO3MOXXHOCTSIMHU
YCTaHOBKH) BbIOpaTh KOOPJAUHATHI TOUKU




CTpyKTYypHBI#
3JIeMEHT
KOMIIeTeHIIUH

Ilnanupyemsble pe3yJbTaThl
o0yueHust

OueHovHBbIE CpeCcTBA

Hagana orcueta O(0; 0; 0) B pazmepHbIX
KoopauHaTax (Xi), IIaru BapbHUPOBaHUS
(4X;). IlponzBecTn KOAUPOBKY (PaKTOPOB
U COCTaBUTh TaONUIly IUIAHUPOBAHUS
AKCIIEPUMEHTA.

3. IlpoBecTn HSKCIEPUMEHT: &8 OIBITOB C
3-Ms TOBTOpaMH B KaXJOM OIIBITE.
VYcinoBue Kaxa0ro ombiTa Ompeesercs
IUIaHOM  3KcrnepuMeHTa. [lomydeHHble
JaHHBIE PE3YyJIbTATOB OIBITOB 3aHOCSTCS
B TaOJIMIly TUTAHUPOBAHMSL.

4. (CxemaTHyecKd 3apHCOBaTh OIBITHYIO
YCTaHOBKY u IIOMECTUTH KaK
MpUJIOKEeHHe K pabore, 0003HAUYMB Ha
pucyHke (axkTopsl Xj, mokazatenb Y.

[To momy4eHHBIM SKCHIEPUMEHTATbHBIM
JNAHHBIM ~ u3uueckoeco MOoOenuposanusi o
BIUSHUM (DAKTOPOB X; HA OTKJIMK Yi METOJOM
HAaMMEHBIINX KBaAPAaTOB HANTU IPOCTENIITYIO
(JIuHEeNHY0) AIIIPOKCUMHUPYIOIIYIO
dysarnuro Y(X), ©X 0TOOpaKaronIyro.

Konmponvnas paboma Ne5

HarypHoe MonennpoBaHue.

[TopsiioK BBIMIOJIHEHUS:

5. Tlomyuutb  HCXOOHBIE  JAaHHBIE Yy

Iperno/iaBaTess.
6. B pamkax UCXOJHBIX  JaHHBIX
CaMOCTOSITENIBHO (coobpazysch C

YCIIOBUSIMU OIBITA M BO3MOXKHOCTSIMU
YCTQHOBKH) BBIOpaTh KOOPAMHATHI TOUKU
Hadanma otcueta O(0; 0; 0) B pasMepHBIX
KoopaunHaTax (Xj), mard BapbHUpPOBAHHUS
(4X,). TIpoussecTn KOAUPOBKY (PaKTOPOB
U COCTaBUTh TaONMIly TUIAHUPOBAHUS
AKCIIEPUMEHTA.

7. TlpoBecTH »HKCHEPUMEHT: § ONBITOB C
3-Ms TIOBTOpaMH B KaXJOM OIIBITE.
VYcnoBue Kaxaoro onbiTa ONpenersiercs
IJIaHOM  3KkcnepumeHnTa. [lomydeHHsle
JJAHHBIE PE3YJIbTATOB OIBITOB 3aHOCSTCS




CTpyKTYypHBI#
3JIeMEHT
KOMIIeTeHIIUH

Ilnanupyemsble pe3yJbTaThl
o0yueHust

OueHovHBbIE CpeCcTBA

B TAOJUITy TJIAHUPOBAHUS.

8. CxemaTWyecku 3apuCOBaTh OMBITHYIO
YCTaHOBKY " MIOMECTUTH Kak
MpUIOKEeHHe K padore, 0003HAYMB Ha
pucyHke (hakTopsl Xj, mokaszarens Y.

[To mosmy4yeHHBIM PKCIEPUMEHTATbHBIM
JTAaHHBIM
BIUSHUU (DAKTOPOB X; HAa OTKJIMK Yi METOJOM
HAaUMEHBIINX KBAJAPATOB HAUTH MPOCTEHIITYIO

HamypHo20 — MOOeIUpo8aHus o

(JIuHEeNHYy0) AIIIPOKCUMHUPYIOIIYIO
dysarnuro Y(X), ©X 0TOOpaKaroNIyro.

Koumponvnas paboma No6

OneHka pe3ynbTaToB MOJEIUPOBAHUA U
BO3MO>XHOCTH MX ONTUMHU3ALINU.

1. PaccuuTtarh MO MOJTYyYEHHBIM B OMBITE
JJAHHBIM MaTeMaTUYECKYI0 MOJIEIb
Y:f(xl;XZ;Xg).

2. C moMoIIbI0 KPUTEPUEB OMPEICIIUTh
aJICKBaTHOCTh  OTOOpa)X€HUs ITOM
JIMHEMHOMN 3aBUCUMOCTBIO
MOJIYYEHHBIX JaHHBIX.

3. TI'paduueckn 0TOOpa3uTh
MOJIYYEHHYIO JIMHEMHYI0 MOJENb B
(aKTOpPHOM MPOCTPAHCTBE.

4. PackpblTh HampaBieHHE U 1eNb
JNATbHEUIITUX OMNBITOB TI0O METOAY
KPYTOTO BOCXOXKJIEHUS, TPeOyeMBbIX
IO CMBICTTY 3aJ[a4H.

5. Cpaenath 3aKit0YeHHE 10 paboTe.

Bnanerts

- HaBBIKAMH
CaMOCTOATEILHO CTaBUThH
Hay4YHO-UCCIIEI0BATENbCKYIO
3aaaqy, BBIOMPATh METOJT
MOJICJIMPOBAHUS, OLIEHUBATh
pE3yNbTaTHI MOJICITUPOBAHUS,
TOTOBHUTB CTaThIO MJIA JOKJIAM;

- HaBBIKAMH
HCITIOJI30BaTh MOJTy4eHHbBIE
3HAHWS U YMEHHS B JadbHEUIIEM
JUTS MIPOEKTUPOBAHUS H

Llenb BBINOJIHEHUSI KYPCOBOM pabOThI

1o JTUCITUTUINHE «Kypcosasa
paboma

(KHUP)» cocTouT B TOM, YTOOBI 3aKPENUTH U

HayllHO'uCCJZQOOGClmeJZbCKa}l

YFHY61/ITB MPAKTUYCCKUEC HAaBbIKU YMCHHA

MIPOU3BOIUTH BBIOOD TEXHOJIOTUH
W3TOTOBJICHHS JIJISl TIPOM3BOJCTBA 33a/IaHHOTO
Buaa npoayknuu (mposoioku mo 'OCT). B

xofe paboTbhl  oOyJaromuxcs  JOJDKEH




CTpyKTYypHBI#
3JIeMEHT
KOMIIeTeHIIUH

Ilnanupyemsble pe3yJbTaThl
o0yueHust

OueHovHBbIE CpeCcTBA

COBEPIIICHCTBOBAHUS IPOIIECCOB
00pabOTKH METAJIOB JIaBJICHUEM.

HaY4YUTbHCA 00OCHOBBIBATh TEXHOJIOTHYECKHE
PEIKUMBI O6pa6OTKI/I 3aroTOBKH, OIIPEACIIATH
HU3MCHCHHUC CBOMCTB MceTaliia IIOCJIC
BOJIOYCHHA.

B mpouecce BbINOTHEHHUS KYpCOBOM
paboThl OOy4aroOlUiCsS JOJDKEH I0Ka3aTh
MIPAKTUYECKHE HaBBIKU B YMEHUU
CIIPOCKTUPOBATh TEXHOJIOTHIO U3TOTOBICHUS
MPOBOJIOKM M TOATOTOBUTH JaHHBIC JJIsi
MPEACTABICHUS M MPOBEJCHUS MEPBUYHOIO
ananmu3a Ha DBM. HccnenoBanue BIUSHUS
TEXHOJIOTUYECKHUX IapaMeTpoB Ha Mpollecc
nedopMaluy IPOBOAUTCS HA UMUTAIIIOHHOM
MaTeMaTHYECKON MPeIMETHON MOJICIH.

Ha BoimomHeHue KypcoBoil paboThI
oOyyaromemycs OTBOJUTCS
camocTosTenbHas pabora. Kypcosas pabota
BBITOJIHAETCS o0yyaroImumcs
CaMOCTOSITENIbBHO B CBOOOJHOE OT 3aHSTUH
BpEMsl II0Jl PYKOBOJCTBOM KOHCYJIbTAHTA,
Ha3Ha4aeMoro kageapou.

KypcoBast pabora J10JpKHA COCTOSTEH U3
MOSICHUTEILHOM 3aIMCcK 00beMOM He Oolee
30-35 crp. m 3-X IMCTOB TMpe3eHTAINH,
MIPEJICTABIISIEMBIX B 3JICKTPOHHOM BHJIC.

He3zaBucuMo 0T TeMBl  KypcOBOM
paboThI, OHA JIOJIKHA BKJIKOYATh CIEIYIOLIUE
pas3nensl:

. 3amanue Ha NPOEKTHPOBAHHUE.
dopmynupyeTcss TeMa  TIPOEeKTa,  Ielb
MPOEKTUPOBAHUS M TPEeOOBAHUS K TOTOBOMY
U3JIENUIO.

2. TexHomorngeckas cxeMa
W3TOTOBIICHUS  W3JEIHSI, TMEPEUUCIISIIOTCS
TEXHOJIOTUYECKHE  ONEpauuH,  KOTOpPbIE
HEOO0XO0IMMO OCYILIECTBUTH s
W3TOTOBJICHUS TAHHOTO M3SIIHS.

3. 4 3 BCEX BO3MOKHBIX




CTpyKTYypHBI#
3JIeMEHT
KOMIIeTeHIIUH

Ilnanupyemsble pe3yJbTaThl
o0yueHust

OueHovHBbIE CpeCcTBA

TCXHOJIOTHYCCKHUX CXEM BBI6I/Ip acTcCAa
Hauoboee IMpOorpecCruBHasl.

4. @opmynupoBKa TpeOOBaHUU K
HCXOJTHOU 3arOTOBKE.

5. Pa3paboTka  TEXHOJOTHYECKUX
omepandii MO  MOJATOTOBKE  HMCXOJHOH
3aroTOBKH K Jiehopmaruu.

6. Pa3zpaboTka pexxuMOB Harpena.

7. IlpopaboTka  TEXHOJOTUYECKUX
oTiepanui Mo OTAEIKE TOTOBOTO U3/IEIHSI.

Conepxanne  rpauyeckoil  4yacTu
KYPCOBOM padOTHI:

— BapUaHTbl TCEXHOJOTMYCCKUX CXEM
HU3TOTOBJICHUSA U3ACINA,

- Hauboee MIPOTrPECCUBHAS
TEXHOJIOTHYECKAasT CXeMa  M3TOTOBJIEHUS
HA3JIEIUS;

- pPEXKUMOB nepopmanuu u
KaJTMOPOBKHU BAJIKOB (MapIIPyT BOJIOYEHHUS).

K 3ammre oOydarouuiics TOTOBUT
JIOKJIaJ1 TI0 UTOraM BBIIIOJHEHHOM paboThl Ha
3 MUHYTBI, a TaKke Ipe3eHTalnur Power
Point, HaTJISTHO WJUTIOCTPUPYIOITYIO
BBIBOJBI, IIOJNYYEHHBIE II0 pe3yjbTaTaM
pacueTos.

IIpumepHass  TemaTMka  KypCOBOHU
paboOThl TMpejAcTaBiIeHa B MPUIOKEHUH B
«KOHTpOIBHO-N3MEpPUTENIbHBIE MATEPHAIIBI.

6) HOpH,Z[OK IMPOBCACHU A HpOMC)KyTO‘IHOﬁ aTTeCTaluun, rMNOoKa3aTcjiu U KpUTCPpU OLICHUBAHUS:




Jns opranuszanuu paboThl HpenofaBaTesisi, YUTAIOIIEMY JaHHBIH Kypc HEOOXOAMMBI
CJEeYIOIIE METOANYECKNE MaTEpUAIIbIL:

— paboyasi mporpaMma IUCLUIUIMHBL, B KOTOPOW IPOIMUCAHBI 1I€Jb U 3a7aud U3y4eHHs
JUCLIUTUIMHBL, COJEpXKAaHUE U 00beM y4eOHBIX 3aHATHA, IPEAYCMOTPEHHBIX paboYnM y4eOHBIM
wianoM (PVYII), mepeuens pekoMeHAyeMO# JIUTEpaTyphl U CpeACTBa 0OydeHUs, HEOOXOAUMBIE
JUISL U3YyYEHUS] TUCLUIUINHBI;

— METOJMYECKHE yKa3zaHus JUisl OOy4yaroulerocsi IO BBIIIOJHEHUIO PpA3IUYHbIX BHJIOB
yueOHO! NeATENBHOCTH, IPeycMOTpEeHHbIX PYII;

— MAaKET KOHTPOJIbHO-U3MCPUTCIIBHBIX MaTCPUAJIOB,

B mpounecce npenoaaBaHus JAUCHUITIIMHBI MMPUMCHACTCA TpaaullMOHHAA u
MOAYJIbHO-KOMIIETCHTHOCTHASA TEXHOJIOT'NH.

CamocrosTenbHas paboTa o0ydarolerocs MOCTpOeHa TakuM o0pa3oM, 4TO B Ipolecce
paboThl 00yyaroIuecs 3aKpeIUIAIOT 3HaHUs, TOTY4YE€HHBIE B IIPOLIECCE TEOPETUUECKOT0 00yUeHHUS,
TeM caMbIM (QOPMUPYIOT NpodeccHOHANbHbIE YMEHHMs M HaBbIKU. BbINONHEHHE KypcoBOIo
npoeKTa TpedyeT 0T 00ydaroIerocs aHauu3a MpoOIeMHON CUTYyaluH, BEIOOpa CPEICTB M METOJIOB
€e PpeLIeHMs, T.e. CaMOCTOATENbHas pabdoTa HE OrpaHUYUBACTCA TOJIBKO YCBOCHUEM
TEOPETUYECKUX 3HAaHUM, OHA TaKke (POPMUPYET NPAKTHUUECKUE YMEHUS U HABBIKM, a TaKXKe
YMEHUS UCCIIEA0BATEIBCKON U TBOPYECKOM ACATEIBHOCTH.

B nponecce wu3ydeHHMs IHUCHMIUIMHBI OCYILIECTBIISIETCS TEKYIIMM W IEPUOINYECKHUU
KOHTpPOJIb 32 pe3yJIbTaTaMH OCBOCHHUSI y4eOHOro Kypca. Tekyliuil KOHTPOJIb OCYIIECTBIISETCSI
HEMOCPEICTBEHHO B MPOIIECCE YCBOCHHSI, 3aKPEIICHHUS, 000OIICHUS U CHCTEeMAaTH3alluU 3HAHUH,
YMEHHIA, BJIaJICHUS HaBBIKAMH W IMO3BOJISIET ONEPATHBHO JHArHOCTHPOBATh U KOPPEKTHPOBATH,
COBEpILIECHCTBOBATh 3HAHWS, YMEHHUS W BIIQJICHUE HABBIKAMU OOY4YarOLIErocs, 00ecrednBacT
CTHUMYJIMPOBAaHHE M MOTHBAIIMIO WX JICATEIBHOCTH HAa KaXJIOM 3aHITUU. TeKyIHd KOHTPOIb
ocyliecTBIsieTcs B popMe YCTHOTO ompoca (codece1oBaHus ).

[Teproandeckuii KOHTPOJb, II€Tb KOTOPOro OOOOIIEHHE W CHUCTEMaTH3alMs 3HAaHUM,
npoBepka 3 (HEKTHBHOCTH YCBOSHHS 00YYArOIIMMCS OTIPEIEIICHHOTO, JJOTHYEeCKH 3aBEPIICHHOTO
COZIepKaHMsl Y4eOHOTO Marepuana OCYIIECTBISeTCs B ()OpME 3aIIUThl KOHTPOJBHBIX PadoT,
KypPCOBOT'O TIPOEKTA.

N TOroBBIil KOHTPOIH MO AUCHUILIHHE OCYLIECTBISIETCS B KOHIE TIEPBOTO y4eOHOTo rojia B
dopme 3auera.

OLICHO‘IHBIC cpeacrBa Uil TCEKYHIETO KOHTPOJIA YCIICBACMOCTH, HpOMC)KyTO‘-IHOﬁ
aTTeCTalluu 110 UTOraM OCBOCHHUA NUCIHHUITIINHBI:

KoHTponbHas pa60Ta.

HpI/IHI_II/IHLI p3.3p8.60TKI/I TCXHOJIOTHUYCCKUX PCKUMOB ITPOILICCCOB ,He(l)OpMaL[I/II/I. SHCpFO' )51

pecypcocOepexenue B mporeccax OM/I. BnusiHue mapameTpoB miacTudeckor aedopmamnuu Ha
Ka4eCTBO METAJUIONPOAYKUHH. PanvoHambHbIE CXEMBI TEXHOJOIMYECKHX IPOLIECCOB. PeXnmbl
ropstueit OM/I. Pesxxumsbr xomoaaot OM/I.

KypcoBas pabora.




Tewma: OHpeI[eJIeHI/Ie MEXAaHUYECKUX CBOMCTB MeTajlia METOAOM HCIIBITaHUSA Ha
pacTshKeHue.
Kaxplii oOydaronmiicss mojy4aeT WHIWBUAYAIBHOE 3aJaHHe, KOTOPOE BBITIOIHSET C

nomotipio IBM ¢ mocnemyrorieit 3amuToil KypcoBoi paboTEHI.

[IpoMexyTouHass arTecTalysi IO JUCUUIUIMHE BKJIIOYAE€T TEOPETHYECKHE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHN, U MPAKTUYECKUE 3a/aHUS,
BBISIBJISIFOIIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIaJIeHUH, IPOBOAUTCS B (hopMe 3aueTa U B
(bopMe BBIMOIHEHUS U 3alIUTHI KYpCOBOH paOOTHI.

3ader Mo JAHHOW TUCIUILIMHE MPOBOJUTCS B YCTHOW (popMe Mo OumieTam, KaKIbld U3
KOTOPBIX BKJIFOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJIHO ITPAKTUUYECKOE 3aIaHue.

Hokazamenu u Kpumepuu ouenueanus zauema.:

— 3auTeHO0 — OOyYaroIMHCS TIOKa3bIBACT BBICOKUH YpPOBEHb C(HOPMHUPOBAHHOCTH
KOMIICTEHIIH, T.€. JICMOHCTPUPYET NOHUMAHHE CYIIHOCTH 3aKOHOB (DM3WKHU, UX B3aUMOCBSI3H,
3HAYCHUS JUISl Pa3BUTHUSI COBPEMEHHOW TEXHHUKH, CIIOCOOHOCTh MPUMEHSATh (PU3NUCCKUE 3aKOHBI
JUI  PEUICHHs 3aJad TEOPETHUYECKOTr0, HKCIEPUMEHTAJIbHOIO M NPUKIAJHOTO XapakTepa,
NPAaKTUYCCKHE HABBIKM PEIICHUS 3a7a4 TEOPETHUECKOTO, SKCIIEPUMEHTAILHOTO U TPUKJIIAJHOTO
Xapakrepa;

— HE3a4YTCHO — PE3YyJIbTaT O6y‘IeHI/I$I HC NOCTUTHYT, O6yanOHlHﬁCH HEC MOXKCT IIOKa3aTb
S3HAaHUA Ha YPOBHC BOCIIPOU3BCACHUA U OOBSCHECHHUS OCHOBHEIX 33aKOHOB (1)I/ISI/IKI/I, HE MOXCT
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUS ITPOCTHIX 3a1a4

KypcoBas paGoTa BBINOJHSETCS MNOJ PYKOBOACTBOM IpenojaBareis, B Ipolecce ee
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAy4HOH paboTe, 3aKperuisis U OJHOBPEMEHHO
paciupsisi 3HaHUSA, NOJY4YEHHbIE IPU H3ydeHHM Kypca «MaTemaTudeckas JIOTMKAa M TEOpHs
anroputMoBy. [Ipu BBIOJHEHUU KypcOBOH pabOThl OOyyarouuiicss JODKEH IOoKa3aTh CBOE
yMeHHE paboTaTh C HOPMAaTHUBHBIM MaTEpHUaIOM U JPYTUMH JUTEPAaTypHbIMU HUCTOYHHMKAMH, a
TaK’K€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBATh U AaHAJIU3UPOBATh (DAKTUUECKUH MaTepuan u
CaMOCTOSITEJIbHO TBOPYECKH €0 OCMBICIIUBATD.

B mpomecce wHamucaHusi KypcoBoMl paOOThl 0OydYarouiuics MODKEH pa3ooparbes B
TEOPETUIECKHUX BOMPOCaX M30PAaHHOU TEMBI, CAMOCTOSTEIIFHO MTPOAHATH3UPOBATH IPAKTHYCCKUAN
MaTtepuai, pa3oopaTth U 000CHOBATH MPAKTUYECKUE TTPEITIOKECHHUS.



