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JIMCT aRTya TH3aIHH TPOTPAMMBI

[Iporpanmia mepecMOTpeHa, 00CyAIeHa H 0T00peHa 1114 peamrsatiu B 2019 - 2020 yuebHOM
Tony Ha 3acemarrm Kadenpel MeTallTyprii H cTaHTapTH3AIIH

[Iporoxomor 3 09 2020r. Ne 1
3aB. kaeapo S————"——  C.M. ['OnOBH3HHH

[Iporpanmia mepecMOTpeHa, 00CY A IeHa H 0T00peHa 1114 peamrsaiu B 2020 - 2021 yuebHOM
TOZLy Ha 3acefariH Kadeapsl MeTallIyprHi H CTaHIapTI3aN

[Iporoxomor 20 . N
3ap. kadeapoit C.M. I'onoeHsHHH

[Tporpanmia TepecMOTPEHa, 00CY A eHa H OmoGpeHa A peamsaiii B 2021 - 2022 yuebHoM
TOZLy Ha 3acefarrH Kadeaps MeTallIyprHi H CTaHIaPTI3AIN

[Iporokomor 205 p Newa
3ap. kadeapoit C.M. T ONOBH3HHH

[Iporpanmia TepecMOTpeHa, 00Cy A IeHa H 0T00peHa 1114 peanrsatiu B 2022 - 2023 yuebHOM
TOAY Ha sacefaHiH Kadenpel MeTanmypriH H cTaHTapTH3AITHH

[Iporoxomor 2000 T Now 5oy
3ap. kadeapoit C.M. I'onoBHsHHH

[Iporpanmia IepecMOTpeHa, 00CyAIeHa H 0T00peHa 1114 peanrsatiu B 2023 - 2024 yuebHOM
TOAY Ha 3acefaHud Kadenpbl MeTanmyprid H cTaHTapTH3aITHH

[Iporoxomor 20 S praNe T
3ap. kadeapoi C.M. I'onoeHsHHH




1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)
oOydeHre 00yJaromuXcsi OCHOBaM HAy4YHO-HCCIIEI0BATEIbCKOW pabOThI MPU pEIICHUN
pasznuuHbIx 3aga4 OM /]

2 MecTo TUCHMILUTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Jucuunnuaa KHUP BxonuT B BapHaTHBHYIO 4acTh Y4EOHOTO IUIaHa 00pa3oBaTENbHOMN
IIPOTrpaMMBI.

JUis  u3ydeHWs  AUCUUIUIMHBI ~ HEOOXOAWMBI  3HaHUS  (YMEHMs,  BIJIQJCHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIbTATE U3yUCHUS JUCITUTUINH/ IPAKTHK:

Hossle TexHONMOrNYeckue pemenus B mpoueccax OM/]

[TonroroBka K 3aliyTe U 3aIIMTa BHITYCKHOM KBaIU(UKALMOHHON paObOThI

ITonroroBka Kk cade ¥ caada rocyJapCTBEHHOIO DK3aMEHa

[IpoekTHas nesSATENbHOCTD

IIponsBoacTBEeHHAs — IPEIIUIUIOMHAs IPAKTHKA

TexHosI0THs NPON3BOACTBA METAJION3IEIUH

MeToabI ONTUMHA3AIAN

O6opynoBanue 1exo OM/]

[Tpon3BoCTBEHHAs - MPAKTHKA MO TMOIYYEHUIO NMPO(ECCHOHAIBHBIX YMEHUN U OMbITA
npoQeCcCHOHATIBHOM AESTEeIbHOCTH

MogenupoBaHue NPOLECCOB U 0OBEKTOB B METAJLITy pIUn

[InanupoBaHue YIKCIIEPUMEHTA

[Ipon3BOACTBO TUCTOBOTO NPOKATa

Teopust 06pabOTKN METAIOB AaBICHUEM

TexHonorus nporu3BoACTBA IPOBOJIOKH

MarepuanoBeaeHue

Mertainypruueckas TeIJI0TEXHUKA

OcHOBBI 1e(hOpMAIIIOHHOTO HAHOCTPYKTYPHUPOBAHUS

OCHOBBI HAHOTEXHOJIOTUI

IIpou3BOACTBO COPTOBOIO IIPOKATA

dusnka

dunocodus

Hcropus Meramnypruu

Uctopus TexHuku

KyapTyponorus u MeXKynbTypHOE B3aUMOJICHCTBUE

3HaHus (yMEHUs, BJIaJICHU), [TOJIyYEHHbIE NPU W3YYEHUU JAHHOW TUCIUIUIMHBI OyayT
HEOOXOIUMBI [Tl U3YyUCHUS TUCLUITIINH/TIPAKTHK:

Hossle TexHomornyeckue pemenus B mpoueccax OM/]

[ToaroroBka K 3aliyTe U 3aIIMTa BBITYCKHOM KBaTU(UKALMOHHON paOOThI

ITonroroBka Kk cade ¥ caada rocyJapCTBEHHOTO DK3aMEHa

IIpon3BOACTBEHHAS — IPEAAUILIOMHAS IPAKTUKA

[IpoekTHas nesSATENLHOCTD

TexHosI0THsA NPON3BOACTBA METAJIION3IEINN

KHIP

3 Komnerennun o0y4aromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHMILINHBI (MOAYJIA) U IVIAHUPYEMbIe Pe3yJIbTAThl 00y4YeHHs

B pesynbrare ocBoenuss mucturuinbbl (Monynsi) «KHUWUP» oOywaromuiics moimkeH
00J1a1aTh CIEAYIOITUMU KOMIICTCHITUSIMU:



CTpyKTypHBIii
3JEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3ynbTaThl 00yUeHus

[TK-5 cnocoOHOCTHIO BRIOUPATh U MPUMEHSITH COOTBETCTBYIOIINE METO/IbI MOJICTTUPOBAHUS
(GU3NUECKNX, XUMUYECKUX U TEXHOJOTHUECKUX MPOLIECCOB

3HaTh

- IOPSIIOK TOCTAHOBKU HAYYHO-HUCCIIEI0BATENbCKOM 3a/1a4H;

- TOpSAAOK 0pOpPMIICHHS 3asBKH HA H300PETEHHUE WIIN PAIlIOHAINA3aTOPCKOE
MpeI0KEHHE,

- HaMpaBJICHUS HAYYHO-UCCIIEI0BATEIbCKOM padoThl Kadeapsr OM/I;

- METO/IbI MOJICIUPOBAHHUS.

YmMmers

- (hopMyIMpPOBATh HAYYHO-UCCIIEAOBATENbCKYIO 3aa4y;

- 000CHOBAaHHO BBIOMPATH METO/I MOJCTHPOBAHHS;

- 000CHOBAHHO OLCHUBATH PE3YyJIbTATbl MOACITIUPOBAHUA U BO3MOKXHOCTH UX
ONITUMHU3AIH;

- 0OpPMIISTH 3asIBKM HAa N300pPETEHUS HITH PAIllHOHATN3aTOPCKHUE
NPEATIOKEHUSL.

Bnanets

- HaBBIKaMHU CaMOCTOSITENIbHO CTaBUTh HAyUYHO-UCCIIEI0BATENbCKYIO 33/1a4y,
BEIOMpATh METOJI MOJICTTUPOBAHUS, OIICHUBATH PE3YJIbTAThI MOICTUPOBAHUS,
TOTOBHUTH CTAThIO WM JTOKJIAT;

- HaBBIKaMU UCTIOJB30BaTh MOJTYUYEHHBIC 3HAHUS U YMEHUS B JalIbHEHIIIEM
JUTSL IPOEKTHUPOBAHUS M COBEPILIEHCTBOBAHMUSI MPOLIECCOB 00OPAOOTKHU
METaJUIOB JIABJICHUEM.




4. CTpykTypa, 00bEM H coaep/KaHue I CHHUIIIMHBI (MOLYJIs1)
OO0mas TpyA0EMKOCTh TUCHUIINHBI COCTaBIsIeT 4 3a4eTHBIX enuHull 144 akaj. 4acoB, B TOM

YUCJIIC:

— KOHTaKTHas padota — 67,1 akaj. 4acoB:
— ayauTopHas — 66 akaj. 4acos;
— BHeayutopHas — 1,1 akaza. yacoB

— caMocCTosTeNbHas paboTa — 76,9 akaJ. 4acos;

dopma arTecTanum - Kypcopas paboTa, 3aueT

AynutopHas S e
o | womraxTHAs pabora E 5 ®dopma Tekymero
=
5 B aKaJl. yacax o Bu KOHTPOJIS
Pasznen/ Tema 3 (B akaz. =acax) £ER 5 . p Kon
g 3 ©| caMOCTOSTENBHOM | ycneBaeMOCTH U
JUCLIUTUINHBI 5 £ © . | xomnereHuun
O 2 5 paboThl IIPOMEKYTOYHON
1ab. | mpakT. | £ &
Tlex. Z'S aTTecTaluu
3aH. 3aH. | QO &
1. IlocranoBka
Hay4YHO-HCCIIE0BATENCKON
3a1a4u
CamocrosiTenpHOe
n3ydeHue yueOHou
1.1 Bri6op 3a/1a4n Y y
U Hay4HO . IIK-5
HCCIIEIOBAHUS U OLICHKA ee 4 8 YCTHBI onpoc
JATEPaTypHI.
AKTYyaJIbHOCTH. .
Bxonnoit
KOHTPOJTb
1.2 Bubnuorpaduueckoe u CamocrosTenbHOe
MATEHTHOE HCCIIEIOBAaHHE B n3y4YeHue y4eOHOM . IIK-5
N 4 5 N YCTHBIN OTIpoC
CBSI3U c BbIOpaHHOH U Hay4HOU
3ajaueil. JUTEPATy P
8
CamocrosiTenpHOe
13 CocraBneHue o
n3y4YeHue y4eOHOM . IIK-5
JTUTEPATyPHOTO 0030pa 4 5 o YCTHBIN OTIpoC
U Hay4HOU
COCTOSIHUS BOIIpOCa.
JUTEPATy P
14 Bri6op MeToaa
UCCIIEA0BAHUS -
TEODETHICCKONO CamocrosTenbHOe
p ’ H3ydeHne yaeOHou IIK-5
9KCHEPUMEHTAIIBHOTO 4 5 . CaMOOTYET
U Hay4HOU
1ab0paTOPHOTO WM
JUTEPATYPHI
MPOM3BOJCTBEHHOTO — U
COCTaBJICHHE IUIaHa
HWroro no pazaery 16 23
2. MonenupoBanwue
(maremaruueckoe, (usznyeckoe
I HaTypHOE)
paccMaTpuBaeMOro OOBEKTa WM
mporecca
2.1 Bribop omuoroms Tpex
METO/IOB MOZETHPOBAHUS B CaMOCTOSITENbHAS MK-5
COOTBETCTBHHU c[ 8 4 5 MIOATOTOBKA IO CaMooT4eT
BBIOpaHHBIM METOJIOM TeMe ypoka

HCCJICTOBAHMS




2.2 MaremMaTrnieckoe

MO/JICITUPOBAHUE!
COCTaBJICHHE
BBbIYUCIIUTCIBHBIX
JITOPUTMOB u nux CaMOCTOSITEbHAS MK-5
pPOrpaMMHUpPOBAHUE IS 9 MOJIrOTOBKA 10 CaMoOT4EeT
pacyeToB Ha OBM,; TeME ypoKa
MPOBEICHHE
AHATUTHYECKOTO
uccnenoBanusi Ha OBM u
aHaJIU3 ero pe3yJbTaToB;
23 dusnueckoe
MOJIEIMPOBaHKUE: OCBOCHHE
nabopaTopHOl  yCTAaHOBKH
CaMOCTOSITEIbHAS

W U3MEPUTEIIbHBIX CPE/CTB; IIK-5
A — o 4 5 MOJIrOTOBKA 10 CaMoOT4eT

TeMe ypoka
MIpOBE/ICHHE
n1abopaTopHOro
HCCIICIOBaHNUS; aHaIu3
2.4 Harypnoe
MOJIEJIUPOBaHHUE:!
IUTAaHHPOBAHUE u
MOJIrOTOBKA CaMOCTOSITENbHAS MK-5
ITPOU3BOICTBEHHOT O 6/51 5 MOArOTOBKA IO CaMOOTUeT i}
UCCIIeI0OBAHUS; TeMe ypoka
MIPOBEJCHUE
MpOU3BOACTBECHHOT'O
HCCIICJOBAHNS; aHaIn3
HWroro no pazaeny 23/5U1 15
3. OneHka PE3yNbTaToB
MOJICTIMPOBAHUS U BO3MOYKHOCTH
X ONITUMHU3ALUH
3.1 PaccmoTtpenue
KpUTEPHEB UIA  OLICHKH /41 6 KonrponbHas seictymnenue ¢ |[TK-5
HPEeANOYTHTEIEHOCTH paboTa JOKJTaZIoM
pe3yJIbTaToB.
3.2 Ycranosnenue
BapbHPYEMbIX MapameTpoB,| 8 6/611 6 KonrponbHas seictymnenue ¢ |[TK-5
KPHUTEPHS ONTUMAIBHOCTH pabota JOKJTaZoM
W OTPaHUYEHUH
33 Maremarndeckas KouTponsras MK-5
HOCTaHOBKA 3a1a4u 2 10

pabora

ONITHMH3ALUH.
Wroro no pazneny 16/101 22
4. TTogroroBka cTaThH, JOKIana,
odopmienue 3asBKH Ha
n3zo0pereHue WK
palrOHAIN3aTOPCKOE
HpEUIOKEHUE
4.1 TloaroTroBka CTaThH,
JOKITaja, odopmnenue BBITIOJTHEHNE suctymrenue ¢ |[TTK-5
3aBKM Ha wu3o0pereHue| 8 11/111 16,9 | mpaxTtuueckux OKITAZOM
WIA  PalOHATN3aTOPCKOE 3agaHul
PEIOKEHHE
HWroro no pazaeny 11/111 16,9
Wroro 3a cemectp 66/261 76,9 3a4€T,Kp
Hroro no aucuuiuiige 66/2611 76,9 Kypcosas patora,

3a4cT




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Jns  peanu3andu  TPETYCMOTPEHHBIX BHJOB y4eOHOM paboOTBl B KaudecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B IIpenoaBaHuU JUCLUTUINHBI «KypcoBas
Hay4JHO-HccienoBaTenbekas padora (KHUP)» wmcnonmbs3yrorcs TpaaWlMOHHAs M MOJIYJIBHO -
KOMIIETEHTHOCTHass TexHosoruu. Ilepegaua HEoOXOAMMBIX TEOPETUYECKMX 3HAHUM U
(dopMupoBaHHE OCHOBHBIX INpezcTaBiieHud mo Kypcey «KypcoBas HayyHO-HCClIEOBaTEIbCKAs
pabota (KHHWP)» npoucxoaut ¢ uCrnoab30BaHUEM MYJIbTUMETUIHOTO 000py 10BaHHUS.

[Ipy mnpoBeneHWM MPAKTHYECKUX 3aHATHAX HCHOJB3YIOTCA paboTa B KOMaHIE.
CamocrostenbHas paboTa CTUMYJIHMPYET OOydYaroLIMXCS B Mpolecce MOATOTOBKH JOMAITHUX
3a/laHui, MpU PEICHUH 3a/1a4 Ha MPAKTHUYECKUX 3aHSTHUSX, NPU MOATOTOBKE K KOHTPOJIbHBIM
paboTaM U UTOTOBO aTTECTALUH.

[losnyyeHHbIE TEOPETUYECKHE 3HAHUS MOAKPEIUISIOTCS Ha NPAKTHUYECKUX 3aHATHUSAX.
OOyuaromyecs OBJIaJIeBAlOT MPAKTUYECKMMU HaBbIKAMH TPU BBIMOJIHEHUM 33JaHUN B TaKoH
CTETIeHH, KOTOpasi MO3BOJIIIIA OBl UM B JalIbHEHIIIEM TIPUMEHSTh 3TH HaBBIKU B CBOCH TPYI0BOM
JESATEIBHOCTH.

1. TpanuumonHsle oOpa3oBaTEIbHBIE TEXHOJIOTMM OPHUEHTUPYIOTCS Ha OPraHU3alUIo
00pa30BaTeNbHOIO  Mpolecca, MPEANOJIATAoNUIYI0 IPSIMYI0  TPAaHCIALMIO 3HAaHUM  OT
npenoaaBarens K o0yuJaromemMycs (MpenMy111ecTBEHHO Ha OCHOBE
00BSICHUTENIBHO-MIITIOCTPATUBHBIX METOJI0B 00yueHUs1). YdueOHas JesTeIbHOCTh 00yYaroImuics
HOCHT B TaKUX yCIIOBUSX, KaK PABUJIO, pEPOAYKTUBHBIN XapaKTep.

®opMbl yueOHBIX 3aHATHH C UCTIOIB30BAaHUEM TPAJAULIMOHHBIX TEXHOJIOTHIA:

Cemuunap — Oecema TipermofaBaTells W OOYYalOMIMXCS, OOCYXKICHHE 3apaHee
HOJTOTOBJICHHBIX COOOLICHUH MO KaKAOMY BOINPOCY IUIAHA 3aHATHS C €QUHBIM JJs BCEX
NEPEYHEM PEKOMEHTyEMOM 00513aTeIbHOM U TOTOJIHUTEIBbHOM JINTEPATY PHI.

[IpakTndeckoe 3aHsTHE, MOCBAIICHHOE OCBOECHUIO KOHKPETHBIX YMEHHM M HABBIKOB I10
IPEJI0KEHHOMY aITOPUTMY.

JlaGopaTopHas paboTa — opranu3aius yueOHoi paboThl ¢ pealbHbBIMU MaTepHATIbHBIMU U
UHPOPMALMOHHBIMA OO0BEKTaMH, JKCIIEPUMEHTAJIbHAS paboTa C aHAJIOTOBBIMH MOICISIMHU
peabHbIX OOBEKTOB.

2. TexHonoruu npodbseMHOro o0y4eHHs — OpraHu3anus o0pa3oBaTENIbLHOTO Ipoliecca,
KOTOpasl MpeanosaracT MocTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTyalui JUIsl CTUMYJIUPOBAaHUS aKTUBHOM IT03HABATEIbHON 1€ATEIbHOCTH 00YyYarOIIHUXCSl.

®opMbl yueOHBIX 3aHATHUH C UCTIOIB30BAaHUEM TEXHOJIOIUH TPOOIEMHOTI0 00yYEHUS:

[IpakTndyeckoe 3aHsTHE B (popMe mNpakTUKymMa — OpraHu3amus ydeOHOH paloTsl,
HalpaBJIeHHas Ha pELIeHHe KOMILJIEKCHOM y4eOHO-IIO3HaBaTEeNbHOW 3ajauu, TpeOyromed oT
oOydarolierocss NPUMEHEHUS KaK HayyHO-TEOPETUYECKUX 3HAaHUM, TaK U MPAKTUYECKUX
HaBBIKOB.

[IpakTuueckoe 3aHATHE HA OCHOBE KelC-MeTOja — 00ydeHHE B KOHTEKCTE MOJEIUPYEMOI
CUTYyallMH, BOCIIPOU3BOAALICH peabHbIE YCIOBUS HAYYHOM, IPOU3BOICTBEHHOM, 00I11€CTBEHHOM
nesitenbHOCTH. OOydaronmecs: JOJDKHBI TPOAHAIM3UPOBATh CHTYAIMIO, pa3odpaTrbcs B CYTH
npo0seM, IpeAIoKUTh BO3MOXKHBIE pEIlIeHHs U BBIOpaTh JTydiiee u3 HuX. Keicel 6a3upyroTcs Ha
peanbHOM (PaKTHUECKOM MaTepHalle Uil ke MPUOIMKEHbI K pealbHONU CUTYaI|H.

3. TexHOJIOTMU MPOEKTHOIO O0Yy4YEeHHs — OpraHu3anus o0pa3oBaTEeNBHOIO IMpolecca B
COOTBETCTBUHM C AJITOPUTMOM IIO3TAITHOTO PEUICHHS MPOOJEMHON 3a/Ja4il WM BBHITIOJTHEHUS
yuebHoro 3aaanus. Pabota mpeamnosiaraet COBMECTHYIO y4eOHO-TI03HABATENIbHYIO 1€ TEIbHOCTh
rpynnsl o0ydaroluXcsl, HaPaBJIEHHYI0 Ha BbIPAaOOTKY KOHUEMNIMH, YCTAHOBJIEHHE LEeNed u
3aj1a4, GOpMyJIMPOBKY 0XKUIAEMBIX pe3yJIbTaTOB, ONpeAETICHNE IPUHLIUIIOB U METOIUK PEIIEHUS
NIOCTaBJICHHBIX 3a/ay, IUJIJAHUPOBAaHUE Xo0/Aa pPa0OTHI, MOUCK MAOCTYNHBIX U ONTUMAJbHBIX
pecypcoB, MO3TANHYIO pEaln3aluI0 IUlaHa paboThl, MPE3EHTALUI0 Pe3yJIbTaTOB PabOThI, MX
OCMBICIICHUE B PEIIKCHUIO.



OcHOBHBbIE THITBI TPOEKTOB:

HccnenoBaTenbCKuil NPOEKT — CTPyKTypa HpuOimkeHa K ¢opmary HaydHOTo
UCCIIEIOBaHMs (JOKAa3aTEIbCTBO AaKTYaJlbHOCTU TEMBI, OIpPEAEICHUE HAay4YHOH MpOOJIEMBI,
npeaMera U Oo0beKTa MCCIENOBAaHUA, Lened M 3ahad, METOA0B, MCTOYHHUKOB, BBIIBUKCHHE
THITOTE3bI, 0000IIEHNE PE3YIBTATOB, BEIBOJIBI, 0003HAUEHHE HOBBIX ITPOOIIEM).

TBopueckuili MpoekT, Kak MpaBMIIO, HE MMEET JAETAJIbHO NPOPAaOOTaHHOM CTPYKTYpBI;
y4eOHO-TI03HaBaTEbHAST JIEATEIFHOCTh O0YUYAIOMIUXCS OCYHIECTBIISIETCS B paMKaxX PaMOYHOTO
3aaHMsl, MOJUMHAACH JOTMKE U MHTEpecaM YYaCTHUKOB MPOEKTa, XKaHPy KOHEUHOTO pe3yJibTaTa
(razera, punbM, Ipa3AHUK, U3JAHUE, SIKCKYPCHS U T.I1.).

WHpopMallMOHHBIM MpPOEeKT — y4yeOHO-NO3HABaTeNbHAs JEATEIbHOCTb C  SIPKO
BBIPQ)KEHHOW 3BPUCTHYECKON HAMIPABICHHOCTHIO (ITOUCK, OTOOP M CHCTeMAaTH3alus HH()OpMAIHH
0 KaKOM-TO OOBEKTEe, 03HAKOMJIEHHE YYaCTHHUKOB IPOEKTa C 3TOW MH(pOpMaIuel, ee aHAIU3 U
00o01IeHne AJIs TPE3eHTAINH 00JIee IIMPOKOH ay TUTOPHN ).

4. upopMallmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH — OpPraHNU3aLUs
00pa30BaTeNbHOTO MIPOLIECCa, OCHOBAHHAS HA IPUMEHEHUH CIELIMATIM3UPOBAHHBIX IPOIPAMMHBIX
Cpell ¥ TEXHUYECKUX CPeACTB paboThl ¢ HHpOpMaLUEH.

@®opMbl yUeOHBIX 3aHITHH C MCMONb30BAaHHEM HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI:

[TpakTrdeckoe 3aHATHE B (hOPME MIPE3CHTAIMH — IPEICTABICHUE PE3YIIHTATOB IPOSKTHOM
WIN UCCIIE0BATENbCKOM eSITEIbHOCTH C UCTIOIb30BaHUEM CHEIIMATM3UPOBAHHBIX TPOrPAMMHBIX
cpen.

6 YueOHO-MeTONMYECKOE 0O0ecnedeHHe CaMOCTOSITeIbHOM padoThI 00y4arOIIUXCS
[IpexcTaBineHo B MPUIIOKEHHH 1.

7 OueHO4YHbIE CPeCTBA ISl IPOBeIeHUs IPOMEKYTOUYHOM aTTeCTAMHU
[IpencraBieHs! B IPUIOKEHNN 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE O0ecneYeHHe JUCITUIIIMHBI (MO1YJIs1)

a) OcHOBHas JIMTEpaTYpa:

1. ITorémkun, B. K. O6paboTka MeTauIOB JaBleHHEM : MeToandeckue ykasanus / B. K.
[Torémkun, B. A. Tpycos, JI. M. Kanytknna. — Mocksa : MUCHUC, 2011. — 27 ¢. — Tekcer :
JICKTPOHHBIH // Jlann : AEKTPOHHO-OMOTMOTESTHAS cUCTeMa. — URL:
https://e.lanbook.com/book/117031 (mara o6pamenus: 26.02.2020). — Pexum poctyma: s
aBTOPH3. IIOJIb30BATEIICH.

2. JlorynoBa, O. C. Teopust u mpakTuka oOpaOOTKM SKCHEPUMEHTAJIbHBIX JAHHBIX Ha
OBM : yue6Hoe ocobme / O. C. Jlorynona, E. A. Unwsuna, B. B. [1aBnos ; MI'TVY, kad. BTullM.
- MarnuToropck, 2011. - 294 c. ui., TabJI. - URL:
https://magtu.informsystema. ru/uploader/ﬁleUpload‘7name—366 pdf&show=dcatalogues/1/10791
45/366.pdf&view=true (nata oopamenus: 21.02.2020). - MakpooObeKT. - TEKCT : 31eKTpOHHBIH. -
HNmeercs nevaTHsli aHAJIOT.

3. OCHOBBI Hay4HBIX UCClEeN0BaHUI. MeTofomorus u MeTobl [ DIEKTPOHHBIN pecypc] :
yaeoHoe mocooue / P. P. llema, A. B. SIpocnaBues, C. I1. Hedbenwes, P. H. Amupos ; MI'TVY. -
Marnutoropck : MI'TY, 2015. - 1 anekrpon. ont. guck (CD-ROM). - Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalogues/1/112351
8/44.pdf&view=true. - MakpoOOBbEKT.

4. Cagssa JI. 1. Metononorust © METOIbl HAYYHOTO MCCIIEIOBAHUS [ DJIEKTPOHHBIN pecypc|
: yaueOHoe nocobue / JI. K. CasBa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 351eKTpoH. ONT.
JIACK (CD-ROM). - Pexxum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload7Tname=2667.pdf&show=dcatalogues/1/1131
361/2667.pdf&view=true. - MakpoOOBEKT.



magtu.ru, SJeKTpoHHass OubiuoreyHass cucrtema <«Jlanp».- 3arn. ¢ skpana..- ISBN
978-5-8114-1264-8

0) lonoJiHUTEIbHASA JINTEPATYypa:

1. TloxauanoB B. B. MeTob! uccienoBaHnii MaTepuasioB [ DIEKTPOHHBIN pecypc]| : yaeOHoe
nocobue / B. B. [lokauanoB ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). Pexum JIOCTYTIA:
https://magtu.informsystema. ru/uploader/ fileUpload?name=50.pdf&show=dcatalogues/1/113022
0/50.pdf&view=true. - MakpoOOBEKT.



B) MeToan4eckue yKazaHusi:

1. Tpopumosa B. III. BeimyckHas kBaiM(UKaMOHHAS HAYYHO-UCCIIEIOBATEIbCKAS
paboTa [DIEeKTPOHHBIN pecypc] : METOIUYECKUE YKa3aHUS M0 HAMMCAHUIO TUIJIOMHON paOOThI
IU1s cTyieHToB crneranbHocte 080116, 080601 / B. 1. Tpodumora, O. B. [Terposa ; MI'TYV. -
Maruurtoropck : MI'TY, 2011. - 1 snektpon. ont. auck (CD-ROM). - Pexum npocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?7name=1335.pdf&show=dcatalogues/1/112
3656/1335.pdf&view=true. - MakpoOOBEKT.

2. JlommatoBa WM. A. JIMmIIOMHOE MPOEKTUPOBAHHME [DIEKTPOHHBIM pecypc|
MeTonudeckue ykaszanus / . A. JlonmatoBa, B. @. Ps6osa ; MI'TVY. - Marauroropck : MI'TY,
2011. - 1 3JIEKTPOH. OTIT. JTUCK (CD-ROM). - Pexxum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1522.pdf&show=dcatalogues/1/112
4219/1522.pdf&view=true. - MakpoOOBEKT.

r) [Iporpammuoe o6ecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o6ecneyenne

Haumenosanue I10 Ne norosopa Cpok neicTBUS TULIEH3UU
STATISTICA K-169-09 ot 16.11.2009 GeccpouHo
v.6(bemopernk)

MS Office

2007(Benoperx) K-171-09 ot 18.10.2009 6eccpouHo
MS Windows K-171-09 ot 18.10.2009 Gecepouno
7(benopenk)

IIpodeccnonanbHble 0a3bl JAHHBIX M HH()OPMaIMOHHBIE CIPABOYHBIE CHCTEMBbI
| Ha3spanue kypca | Cchlika




denepabHOC rOCyIapCTBEHHOE OI0/DKETHOE
yupexaeane «DenepanbHblii HHCTHTYT npombiinienHoii|URL: http://www1.fips.ru/
COOCTBEHHOCTH

Nudopmanmonnas cuctema - EquHoe OKHO IOCTyma K
HHGOPMAIIMOHHEIM PECYPCAM

[TouckoBas cumcrema Axamemusi Google (Google

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

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

Scholar)

HanwmonansHas nH(OPMaLIMOHHO-aHATUTUYECKAs URL:

cucrtema — Poccuilckuii HHIEKC HAy4YHOTO HUTHPOBAHUS h T . )
ttps://elibrary.ru/project risc.as

(PUHL) p ry.Tu/project p

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne T CIUMINHBI (MOTYJIs)

MatepuanabHO-TEXHUYECKOE 00eCTIeUeHNE TUCITUTUINHBI BKIIIOYAET:

Jlexuunonnas ayauropus (aya.301)

MynbTuMeAnfHbIE CPENICTBA XPAHEHNUS, IEPEeIauul U MpeACcTaBIeHU HH(OpMaLIUn

Kommnbrorepnsiii kiace (aya.303)

[TepconanpHbIie KOMIIBIOTEPHI ¢ TakeToM MS Office, Berxomom B UHTEpHET | ¢ 1OCTyTIOM
B 2JICKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPey YHUBEPCUTETA

AyauTopun JUIsl CaMOCTOSATEIBLHON PaOOThI: KOMIBIOTEPHBIN KJIACC; YUTAIBHBIA 3al
Ooubmmorexku

[TepconanpHbIie KOMITBIOTEPHI ¢ TakeToM MS Office, Berxogom B UHTEpHET 1 ¢ 1OCTyTIOM
B 2JICKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNIbHYIO Cpey yHIBepcuTeTa (aya. 304)

AyauTopus 1 TpyHNOBBIX U UHAUBUIAYAJIBHBIX KOHCYJIbTALUM, TEKYILErO0 KOHTPOJIS U
IPOMEXYTOUHOM aTTectanuu (ayn.209)

1. TlepconanpHbie KOoMmbIOTEpHl ¢ maketoM MS Office, Beixogom B MHTEpHET M C
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

2. [IpoekTop

[Tomemenne s XpaHeHHSA U NPO(UIAKTHYECKOTO OOCTYyXHBaHUS y4eOHOTO
obopynoBanus (aya.101a)

PeMOHTHBII HHCTpYMEHTapUi

CrnecapHblii UHCTPYMEHT;

MynsTuMmeETp;

[TasnpHUK

Crnenanu3upoBaHHast MeOellb, CTEIUIAXH ISl XpaHeHUs1 yueOHOro 000py 10BaHUs

IIpuiaoxenne 1
Y4eOHo-MeTOoAHYECKOE 00ecTIedeHHe CAMOCTOATEIHLHOH padoThl 00y4al0INXCs

Koumponvnas paboma Nel
MeTtonpl HccneAOBaHUS — TEOPETHUUECKHM, SKCIEPUMEHTANBHBIN, Ta0OpaTOpPHBINA WIH
NPOM3BOJICTBEHHBIN U COCTaBJICHHUE IJIaHA PAOOTHI.
Koumponvnas paboma No2
MopenupoBanue (MaTeMaTuyeckoe, (U3NIECKOe HIIU HaTyPHOE)
Koumponvnas paboma Ne3
MaremaTrnueckoe MOAEITMPOBAHUE.
Koumponvnas paboma Ned
DU3NYECKOE MOJICIIUPOBAHUE.
Koumponvnas paboma Ne5
HarypHoe MmonennpoBaHnue.
Koumponvnas paboma No6
OreHka pe3yJbTaTOB MOJACITUPOBAHUS U BO3MOKHOCTH WX ONTUMU3AIUH.



Temy KypcoBoOii pabOThI OOYYArONIIUXCS OMPEACISIECT €ro Hay4YHbIH PYKOBOAWUTEIb Ha
kadenpe MuC.

BOITPOCHI UTA ITOAT'OTOBKU K 3AYETY

Br16op 3amaum rccie1oBaHus M OIICHKA €€ aKTyaJIbHOCTH.
bubnmnorpaduueckoe 1 maTeHTHOE UCCIIEIOBAHKE B CBSA3H C BHIOPAHHOM 3a/1a4eil.
CocraBiieHHue TUTEPATYyPHOTO 0030pa COCTOSIHUS BOTIPOCa.

4. BpiOop MeTOna HcCIeIOBAaHUS — TEOPETHUECKOT0, SKCIIEPUMEHTAILHOTO TaO0paTOPHOTO
WIY TIPOU3BOJICTBEHHOTO — M COCTABJICHHUE TIJIaHa PAOOTHI.

5. MonenupoBanue (MareMaTuyeckoe, (U3NYECKOE HIM HATYypHOE) paccMaTpUBaeMOTo
00BbeKTa WIH MpoIiecca.

6. Maremaruyeckoe MOJEIUPOBAHMUE: COCTABICHHE BBIUMCIUTEIBHBIX AITOPUTMOB U HUX
IporpaMMHUpOBaHuE i pacueToB Ha DBM.

7. TpoBeIcHHE aHATUTHYECKOTo uccieqoBanus Ha DBM u ananus ero pe3ynbTaToB.

8. ®dusnveckoe MOJECIMPOBAHKE: OCBOCHUE JTA0OPATOPHOW YCTAHOBKHM W M3MEPHTEIBHBIX
CPEIICTB; TUIAHWPOBAHHE U TMPOBEACHUE JTA0OPATOPHOTO HCCIENOBAHUS; aHANU3 MOTYyUYEHHBIX
pe3ybTaToB.

9. HarypHoe wMonenupoBaHHe: IUIAHUPOBAHME M TOJITOTOBKAa IMPOHU3BOJCTBEHHOTO
WCCIIC/IOBAHMS, TIPOBEJCHHE TPOWU3BOACTBEHHOTO HCCIICJOBAHUS; aHAIU3  IOJyYeHHBIX
pe3yJIbTaTOB.

10. Orenka pe3yabTaTOB MOJICTUPOBAHUS M BO3MOKHOCTH UX ONTHMHU3AIINH.

11. PaccMoTpenue kpuTepueB AJsl OLIEHKH MPEANOYTUTEIHHOCTH Pe3yIbTaToB.

12. YcraHoBIeHUE BapbUPYEMBIX MTAPAMETPOB, KPUTEPHSI ONTUMAIEHOCTH U OTPAaHHYCHUH.

13. MatemaTtnueckas MOCTaHOBKA 3a/1a4ll ONTUMHU3AIUH.

14. TloaroroBka cTaThM, JAOKIama, odQopmileHHE 3asBKH Ha HM300pETeHHE WU
palMOHAIN3aTOPCKOE MPEI0KEHHUE.

w =

Henb BBITTOJIHEHUS KypCcOBOH paboThI o JUCLUIUINHE «Kypcoeas
HayuHo-uccreoosamenvckas paboma (KHHUP)» coCTOUT B TOM, YTOOBI 3aKPEHHUTh W yTIIyOUTh
NPaKTUYECKUE HAaBBIKM YMEHHUS IPOU3BOAUTH BBIOOP TEXHOJOTHUM H3TOTOBJICHUS  JUIS
MPOM3BOJACTBA 3aJaHHOTO BHAa mnpoaykiuu (mpoBonoku mo ['OCT). B xome paboTh
o0yyaromuicss JODKEH HAy4YHThCs OOOCHOBBIBATH TEXHOJIOTHYECKHE PEXKUMBI 00pabOTKH
3ar0TOBKH, ONPEAENATh U3MEHEHNE CBOMCTB MeTalla Iocje BOJIOYEHUS.

B nmpouecce BBIMOMHEHHS KypcoBOM pabOThl OOyYaromUiXcsi JOJDKEH —IOKa3aTh
MPAKTUYECKUE HABBIKM B YMEHUH CIPOEKTHPOBATH TEXHOJOTHIO H3TOTOBIICEHUS MPOBOJOKU U
NOJATOTOBUTH JAaHHBIC JJIsI TPEACTABICHUS M TPOBEACHHUS IEPBUYHOrO aHanmu3a Ha DBM.
HccnenoBanue BIUSHUS TEXHOJIOTHUECKHUX MTapaMeTPOB Ha Ipolecc aedopMaliu MpoBOJUTCS Ha
MMHUTAMOHHOW MAaTEMAaTUYECKON TPEAMETHOU MOJIEIIH.

Ha BemosiHeHne KypcoBoil paboThl 00y4JarorieMycst OTBOIUTCS 11 9acoB caMOCTOSATETLHOM
pabotel. KypcoBast paGoTa BBINOJHSETCS OOYYArOIIMMCS CaMOCTOATENIBHO B CBOOOJHOE OT
3aHATUN BpeMsl MO pyKOBOJCTBOM KOHCYJIbTaHTa, Ha3HaUYaeMoro kadeapoil.

KypcoBast paboTa 10/KHa COCTOSITh U3 MOSICHUTENIBHOM 3amucku o6bemMoM He 6oiee 30-35
CTp. ¥ 3-X JUCTOB MPE3EHTALNU, IPEICTABISIEMbIX B 3JIEKTPOHHOM BH/IE.

HezaBucumo oT TeMbl KypcoBOi pabOThI, OHA TOJIKHA BKIIIOYATh CIIEAYIOIINE Pa3/Iebl:

1. 3aganue Ha npoekTupoBanue. PopMyIUpPyeTCs TeMa MPOEKTA, LEJIb MPOSKTUPOBAHUS U
TpeOOBaHUS K TOTOBOMY H3/IEJIHIO.

2. TexHonoruyeckas CXemMa H3TOTOBJICHMS W3JEIHs, MEPEUUCISIOTCS TEXHOJIOTUYECKUE
oTepalnu, KOTOpble HEOOXOJMMO OCYIIECTBUTH JJISl U3TOTOBJICHUS TAHHOTO M3/ETIHSL.

3. 13 Bcex BO3MOKHBIX TEXHOJIOTUYECKUX CXEM BBIOMpaeTcs Haubosee MporpeccuBHasl.

4. ®opmynupoBKa TpeOOBaHUI K HCXOAHOM 3aroTOBKE.



5. Pa3pa0oTka TEXHOJOTMYECKHX ONEpalUid IO TMOATOTOBKE HCXOIHOW 3aroTOBKH K

nedopManuu.

6. Pa3zpaboTka pexxuMoB Harpena.

7. IlpopaboTKa TEXHOJIOTHYECKUX OIepalfii MO OTJENIKE TOTOBOTO U3JIENHS.

Conepxxanne rpaduueckoil 4acTh KypcoBOW pabOTHI:

— BapUaHTbl TEXHOJIOTUYECKUX CXEM U3TOTOBIICHUS U3IENINs;

— HanboJIee MPOTrpecCUBHAS TEXHOIOTUYECKAst CXeMa U3TOTOBJICHUS U3ICITHS;

— peXuMoB nedopMany U KadTuOpPOBKH BAIKOB (MapIIpyT BOJIOYECHHUS).

K 3amure o0yuaronuxcst TOTOBUT JI0KJIa/1 10 UTOTaM BBIITOJIHEHHOM pabOThI HAa 3 MUHYTHI, a
Takxke mnpeseHTtauuio Power Point, HarmsggHO WIUTIOCTPUPYIOIIYIO BBIBOJbI, MOJTYYEHHBIE IO
pe3ynbTaraM pacyeToB.

[IpumepHas

TeMaTHKa KypCOBOM

«KOHTPOIBHO-U3MEPUTENBHBIE MATEPUATIBD).

paboThI

IpeaACTaBJICHA B MMPUIIOKCHUHN B

[Tpunoxxenue 2

OneHovHble cpeacrea AJid MpoBEeACHUSA l'[pOMe)KyTO'-IHOﬁ arrecranumn

a) [Inanupyemble pe3ynbTaThl 00y4eHHUS U OLICHOUHBIE CPEACTBA AJIS POBEACHUS
IPOMEXYTOUHOHN aTTecTaluu:

CTpyKTYpHBIii
3JIeMEeHT
KOMIIETeHIIUH

IInanupyemble pe3yJbTaThl
o0yueHust

OuneHo4HbIE cpeCcTBa

ITK-5 cmocoOHOCTBIO BBI6I/IpaTB U IPUMCHATH COOTBCTCTBYIOIHUE METOAbI MOACIIUPOBAHU A

q)HSI/IquKI/IX, XUMHUYCCKUX U TCXHOJIOTHYCCKUX ITPOLL

€CCOB

3HaTh

- MOPSAIOK IIOCTAaHOBKH
HAay4YHO-UCCIIE0BATEIbCKON
3a/1a4u;

- MTOPSITOK odopmMITeHUS
3agBKM Ha M300peTeHHE WM
paloHaIN3aTOPCKOE
MIPEITIOKEHUE;

- HaIpaBIICHUS
Hay4YHO-UCCIIEN0BATEIbCKON
pabotsl kadgeapsr OM/I;

- METO]Ibl MOAEINPOBAHUS.

BOIIPOCHI JJIA
I[IOAI'OTOBKHU K 3AUETY

Br16op 3amaun mccienoBaHUs M OLIEHKA
€€ aKTyaJbHOCTH.

bubnmuorpadpuueckoe W TATEHTHOE
UCCIICIOBAaHNE B CBSI3M C BBIOPAHHOM
3aJayeil.

CocraBiieHne JUTEPATYPHOTO
COCTOSIHHSI BOIIpOCaA.

Beibop  meToma  ucciemoBaHUS 0 —
TEOPETUYECKOr0, IKCIEPUMEHTAIHLHOTO
1ab0pPaTOPHOTO WIIH MPOU3BOJCTBEHHOTO
— ¥ COCTaBJICHHE TJIaHA PabOTHI.

o030pa

MonenupoBanue (MaTemMaTudeckoe,
buzngeckoe WIn HaTypHOE)
paccMaTpuBaeMoro o0BeKTa W
nporiecca.

MatemaTtnueckoe MOJICTTUPOBAHUE!
COCTaBJICHHE BBIYUCITUTEITLHBIX

aIrOpUTMOB M HX IIPOrpaMMHPOBAaHUE
JU1s1 pacyeToB Ha DOBM.

MPOBEACHUE AHAITUTHYECKOTO
ucciaenosannsg Ha OBM u apamus ero
pe3yabTaToB.

dusnueckoe MOAECITUPOBAHHUE: OCBOCHUE
71a00paTOPHOI yCTaHOBKHU u




CTpyKTYypHBI#i
3J1eMeHT
KOMIIETCHIINH

Inanupyemble pe3yJibTaThbl
o0yueHust

OueHo4YHbIE CpPeACTBA

U3MEPUTEIIBHBIX CPEJCTB; IJIAHUPOBAHUE
u MIPOBE/ICHHE n1abopaTopHOTO
HCCIEAOBAHMUSA; AaHAIM3  IOJY4YECHHBIX
pe3yabTaTOB.

9. Harypnoe

IJIAHUPOBAHME u

IIPOU3BOJCTBEHHOIO

MIPOBE/ICHHE

HCCIIEA0BAHUS;

pe3yabTaTOB.

OneHka pe3ysnbTaToB MOJAEIUPOBAHUS U

BO3MOKHOCTH UX ONTUMHU3ALUU.

11. PaccMoTpeHne KpUTEpUEB i1 OLIEHKH

MPEANOYTUTENBHOCTH PE3YIIbTATOB.

YcraHoBieHue BapbUPYEMBIX

rapaMeTpoB, KpPUTEPUSI ONTUMAIBHOCTU U

OTpaHUYCHUM.

Maremaruueckass OCTaHOBKa

ONTHMU3ALINH.

[Toaroroska CTaThH, JOKJIa/a,

oopmieHre 3as1BKM HAa H300pETEHHE HITH

palMOHANIN3aTOPCKOE MPEIOKEHUE.

MOJICJIUPOBAHUE:
MIOATrOTOBKA
HCCIICIOBAHUS;
MIPOU3BOICTBEHHOTO
aHaJu3  TOJIYYEHHBIX

10.

12.

13. 3aa4n

14.

YmMmern

- dbopmynupoBaTh
HAYYHO-HMCCIIEIOBATEIHCKY IO
3amaqy;

- 000CHOBaHHO
METO]T MOJICTTHPOBAHUS;
- 000CHOBAaHHO OILIEHHUBATH
pe3yNbTaThl MOJCIUPOBAHUS H
BO3MOKHOCTH MX ONTHMHU3AIINH;

- opopMIATH 3afABKM  Ha
n300peTeHUs WIIH
paIMoHaTN3aTOPCKUE
MIPEIOKEHUSI.

BBIOUPATh

Konmponvnas paboma Nel
MeTtonbl HCCIEAOBaHUS — TEOPETUYECKUH,
HKCHEPUMEHTAIbHBIN, J1a00OpPaTOPHBIA WU
MIPOM3BOJICTBEHHBIH M COCTaBJICHHE IUIaHA
paboThI.
Br16path
TEOPETUYECKUN,
7a00paTOPHBIN WK
000CHOBAThH BHIOOP.
[Tocne KOJIMPOBAHUS (haxTopoB
COCTaBJISIOT MaTpHILY TUTAHUPOBAHHUS
skcniepuMenTa (tabu. 1). B mepBsrii cTonbenn
(x1) 3aHOCATCA €IMHULBI C YEpENYIOIHUMU
3HaKaMH (HaunHaeM ¢ «—1»). B aTom ciayuae
CyMMa 3JIeMEHTa CTOJIOIa PaBHAETCS HYJIIO.
Btopoit  cromberr  (x2)  3amosiHsETCS
CIMHUIIAMU C YEpelyIOIUMHCS 4Yepe3 IBa
3JIEMEHTa 3HaKaMH.

BUJT AKCIIEPUMEHTA!
JKCIIEPUMEHTAIIbHBIN,
MPOU3BOICTBEHHBIH,

Tabmuma 1
Marpuna nnasuposanus [1dD 22
Ne onbiTa X1 X2 Y
1 -1 -1 )4
2 +1 -1 )¢
3 -1 +1 )E!
4 +1 +1 Ya




CTpyKTYypHBI#i
3J1eMeHT
KOMIIETCHIINH

Inanupyemble pe3yJibTaThbl
o0yueHust

OueHo4YHbIE CpPeACTBA

Konmponvnas paboma Ne2

MonenupoBaHue (MaTemMaTH4eckoe,
(u3HUecKoe Wi HATYPHOE)

[Monyuus pe3yIbTaThI
npeosapumenbHo2o NOUCKOBO2O

9KCnepumMenma - TpU 3HAYUMBIX JJIS TaHHOM
Mozenu ¢akropa Xi 1 BapuaHT UCCIIEayeMOU
HUCKOMOM  BeJWYMHBI )y ,  HYXHO,
03HaKOMMBILIUCH c BO3MOKHOCTSIMH
YCTQHOBKHM (JIMama30HbI IIKaJI BapbHUPOBAHUS
WIM  HaJW4Me  JUCKPETHBIX  BEJIUYHMH
[apaMeTpoB), CAMOCTOSITEIBHO  BBIOPATh
«OcHoBHBIe ypoBHU (0)» M mpueMieMble
MHTEpBaJbl (I1aru) BapbUpPOBaHUSA (PAKTOPOB
AXi. WntepBanbsl BapbUpoBaHUSA (HAKTOPOB
AXi JIOJKHBI OBbIThH HAaCTOJIBKO
3HAYUTEIbHBIMU, 4TOOBI U3MEHEHUEe
BEJIMYMHBI  (akTOpoB Xi TPUBOAWIM K
¢buKcupyeMoMy  M3MEHEHHIO  MCKOMOTO
napameTpa y. BHecTu pe3yibTaThl B TaOIHUILy
Konmponvnas paboma No3
MaremMaTHueckoe MOJIeIMpOBaHHE.
[TocTpouth MaTeMaTUYECKyl0 MOJEIb
HCCIIEyeMOro Ipolecca Kak JIMHEHHYIo

3aBHCUMOCTh mokasarenst Y OT Tpex
¢daktopoB Y=F(X1;X2;X3), ONUCHIBAIOLIYIO
MMOBEPXHOCTh OTKJIMKA MTOJTy9€HHOTO

TPEXMEPHOTO (bakTOp-pOCTpaHCTBA B
00JIacTH UCCIIENOBAHUS.

Konmponvnas paboma Ne4
duznuecKkoe MOJAEITUPOBAHUE.
[TopsAtoK BBIOJIHEHUSA:
1. IlomyuuTh  UCXOOHBIE  JaHHBIE Yy

MIpeToJaBaTelIs.
2. B pamkax HCXOOHBIX  JaHHBIX
CaMOCTOATEILHO (coobpa3ysch c

YCIIOBUSIMU OMNBITa M BO3MOXXHOCTSIMU
YCTQHOBKH) BBIOpATh KOOPAWHATHI TOUKU
Hayana otcuera O(0; 0; 0) B pazMepHBIX
KoopauHaTax (Xi), Iaru BapbUpPOBaHUS
(4X:). IIpousBectu KOAUPOBKY (HaKTOPOB
U COCTaBUTh TaONMIly IUIAHUPOBAHHUS
JKCIIEPUMEHTA.

3. IIpoBecTH S3KCHEPHUMEHT: &8 OIBITOB C
3-Mg TOBTOpaMH B Ka)XJOM OIIbITE.
VYciioBHe KaXA0TO ONbITa ONpEIeseTCs
w1aHoM oSkcnepuMenTa. [lomydyeHHble




CTpyKTYypHBI#i
3J1eMeHT
KOMIIETCHIINH

Inanupyemble pe3yJibTaThbl
o0yueHust

OueHo4YHbIE CpPeACTBA

JAHHBIE PE3YJIbTATOB OIBITOB 3aHOCSTCS
B TaOJIUIy IJTAHUPOBAHUSL.

4. CxemaTHuecKM 3apHCOBATh OIBITHYIO
YCTaHOBKY u TIOMECTHUTH KaK
MpWIOKEHNE K padore, 0003HAUMB Ha
pucyHke (akTopsl Xi, HOKa3zaTelb Y.

[To mony4eHHBIM 3KCIIEPUMEHTAIBHBIM
TAHHBIM ~ QU3UYECKO20 MOOEeIUPOBAHUS O
BJIMAHUU (DAaKTOPOB Xi HA OTKIIUK Ji METOJIOM
HANMMEHBIINX KBaAPaTOB HAUTU MPOCTEUIIY IO
(MuHEHY10) ANMpPOKCUMHUPYIOIILY IO
GYHKIHIO Y(X), X OTOOPAKAIONIYIO.

Konmponvnas paboma Ne5
HatypHoe MmoxenupoBaHnue.

ITopsA0K BBIOJIHEHUS:
5. IlomyuuTe  HMCXOOHBIE  JaHHBIE Yy

IpenoaBaTes.
6. B pamkax UCXOIHBIX  JaHHBIX
CaMOCTOSITENIEHO (coobpa3ysch c

YCIOBHSMU OTBITA M BO3MOXHOCTSIMH
YCTQHOBKH) BBIOpaTh KOOPAWHATHI TOUKU
Hayana orcuera O(0; 0; 0) B pa3MepHbIX
KoopauHaTax (Xi), maru BapbUpPOBAHUS
(4Xi). TlponsBecTu KOAUPOBKY (PaKTOPOB
U COCTaBUTh TaONMIly IUIAHUPOBAHHUS
JKCIIEPUMEHTA.

7. TlpoBecTH SKCIEPUMEHT: § OIBITOB C
3-Ms TIOBTOpaMH B KaXKJIOM OTIBITE.
VYciioBre KaXA0ro OmbiTa ONperenseTcs
IUTAHOM  JKcriepuMeHTa. llomydeHHbie
JAHHBIE PE3YJIbTATOB OIBITOB 3aHOCSTCS
B TaOJIHIly IJIAHUPOBAHUSL.

8. (CxemaTW4ecku 3apucOBaTh OIBITHYIO
YCTaHOBKY " MIOMECTHTD KaK
npujgokeHue K pabore, 00O3HAYMB Ha
pucyHKe paxTopsl Xi, TOKa3aTenp Y.

[To momy4eHHBIM IKCIIEPUMEHTATHHBIM
JTaHHBIM ~ HAMYPHO20  MOOEIUPOBAHUS O
BIMSIHUU (DAKTOPOB Xi HA OTKJIMK )i METOAOM
HAaMMEHBIINX KBaAPaTOB HAWTH MPOCTEHITY IO
(nuHEeHYy10) aNMnmpoOKCUMHUPYIOLLY IO
GyHKIHIO Y(X), X OTOOPAKAIOIIYIO.

Konmponvnas paboma No6
OneHka pe3ysibTaToOB MOJCIUPOBAHUS U
BO3MOYKHOCTH MIX ONITUMHU3AIINH.




CTpyKTYypHBI#i

IInanupyemsle pe3yJibTaThbl

3J1eMEeHT OueHouHBbIE CpeICTBA
KOMIIeTeHIIUH 0byuenus
1. PaccuuTaTh 1O MOJIyYEHHBIM B OIIBITE
JaHHBIM MaTeMAaTUYECKyI0 MOJIEINb
Y=AX1;X2;X3).
2. C moMompl0 KpUTEpUEB ONPEACTUTh
aJICKBaTHOCTh  OTOOPAXEHHS ATOMN
JIMHEVUHOMN 3aBUCUMOCTBIO
MOJTyYEHHBIX JaHHBIX.
3. T'paduuecku 0TOOpa3UThH
MOJIyYEHHYIO JIMHEHHYI0 MOJENb B
(hakTOpHOM MPOCTPAHCTBE.
4. PackppiTb HampaBjeHUE ©  IIEJb
JAIBHEUIINX OMBITOB IO METOAY
KPyTOI'O BOCXOXKJIEHUS, TpeOyeMbIX
IO CMBICITY 3aJ[a4H.
5. Cpenath 3aKiI0ueHHE 1O padoTe.
Bnaners - HAaBBIKAMU Lenb BBIOTHEHUS KYPCOBOM pabOTHI
CaMOCTOSITENIbHO CTaBUTSH | IO TUCLUILTIHE «Kypcosas
Hay4HO-HUCCIIEN0BATENbCKYIO HAYYHO-UCCTIe008AMENbCKASL paboma
3a/1a4y, BBIOMPATh meton | (KHHUP)» coCcTOUT B TOM, YTOOBI 3aKPEITUTH U
MOJICIUPOBAHMUS, OILICHUBATH | YIIIyOUTh MPAKTUYECKHE HABBIKA YMEHHUS
pe3ynbTaThl MOJIETTUPOBAHUS, | IPOU3BOIUTH BBIOOD TEXHOJIOTHH
TOTOBUTH CTATHIO WU JIOKJIA; M3TOTOBIICHUS JUIS IPOU3BOJICTBA 3alaHHOTO
- HaBBIKAMHU Buaa npoxaykiuu (mpososioku o 'OCT). B
HCII0JIb30BATh MOJTyYeHHbIE | X01e  paboThl  OOydYaromuxcs  JOJDKEH
3HAHUSA U YMEHHS B JaJbHEHIIEM | HAy4YUThCsI 00OCHOBBIBATh TEXHOJIOTHMUECKHE
TUTST MPOCKTHUPOBAHUS u | pexuMbl 00pabOTKH 3aroTOBKH, OIPENENATh

COBEPILICHCTBOBAHMS IPOIIECCOB
00pabOTKH METAIIJIOB TaBJICHHEM.

W3MEHEHUE  CBOWCTB
BOJIOYECHHUS.

B mpouecce BBINOTHEHHUS KYypPCOBO
paboTel O0OydYAIOIIUACS JOJDKEH I0Ka3aTh
MIPaKTUYECKHE HaBBIKH B YMEHHHU
CIIPOEKTUPOBATH TEXHOJIOTHUIO U3TOTOBJICHUS
MIPOBOJIOKM M TOJATOTOBHUTH JAaHHBIE IS
MpEeACTaBICHUSI U TPOBEICHUSI TEPBHUUHOIO
agann3za Ha OBM. HcciaenoBanue BIUSHUA
TEXHOJIOTMUECKUX MapaMeTpoB Ha MPOLEecc
nedopMauy IPOBOJIUTCS HA UMUTALIMOHHOM
MaTeMaTU4ECKOU NPEAMETHON MOJIEIH.

Ha BeimomHeHne KypcoBOW paboThI

McETallia IocCJIC

oOydaromemMycs OTBOJIUTCS
camocTosTelnbHas pabora. Kypcoas pabora
BBITIOJIHACTCA OGy‘-IaIOH_[I/IMCH

CaMOCTOSITENIbHO B CBOOOJHOE OT 3aHATUN
BpeMsl IO PYKOBOACTBOM KOHCYJBTAHTA,
Ha3Ha4Yaemoro kadempoi.

KypcoBas pabora 1omKHaA COCTOSTH U3
MOSICHUTENFHOM 3aMmucKu 00beMOM He Oosee
30-35 ctp. M 3-X JUCTOB NPE3EHTALUU,




CTpyKTYypHBI#i
3J1eMeHT
KOMIIETCHIINH

Inanupyemble pe3yJibTaThbl
o0yueHust

OueHo4YHbIE CpPeACTBA

MIPE/ICTABISIEMBIX B 3JIEKTPOHHOM BH/IE.

HezaBucumo OT TeMbl  KypCOBOM
paboThl, OHA JOJKHA BKJIIOYATh CIEIYIOLINE
pa3nesnsr:

1. 3amanne Ha TPOEKTHPOBAHHUE.
@opmynupyercss TemMa  IPOeKTa,  Iellb
MIPOEKTUPOBAHMS U TPeOOBaHUSI K TOTOBOMY
U3JIETHIO.

2. TexHomornueckas cxema
U3TOTOBJICHUS  W3JENMs, IEPEeUUCIIAIOTCS
TEXHOJIOTMYECKHE  ONepalud,  KOTOphIE

HEOOXOIMMO OCYIIECTBHUTD IS
HM3TrOTOBJICHUS JAHHOT'O U3IENHS.

3. U3 BCEX BO3MOJKHBIX
TEXHOJIOTHYECKUX CXEM BEIOHpacTCst

HauboJiee MPOrpeccuBHas.

4. ®opmynupoBka TpeOOBaHMA K
HCXOJIHOM 3arOTOBKE.

5.  Pa3paboTka  TEXHOJOTHYECKUX
omepaluMi MO  MOATOTOBKE  HCXOAHOM
3aroTOBKH K Jie(opMaIny.

6. Pa3zpaboTka pex1MoB Harpesa.

7. IlpopaboTka  TEXHOJOTHYECKUX
orepalui 1Mo OTAEIKE TOTOBOTO U3/ENusl.

Conepxkanne  rpauyecKkoil  4yacTu
KypCOBOH pabOTHI:

— BapUaAHTBl TEXHOJIOTUYECKUX CXEM
U3TOTOBJICHUS U3JEINS;

- Hauboee MIPOrpeccUBHas
TEXHOJIOTUYECKass  CXeéMa  M3TOTOBJICHUS
W3JIEIHS;

- PEKUMOB nepopmanuu U
KaJIMOPOBKU BaJIKOB (MAapLIPYT BOJIOYEHHUS).

K 3amure oOydarouuiics TOTOBUT
JIOKJIaJT TI0 UTOTaM BBITIOJTHEHHOW paboThI Ha
3 MUHYTBl, a TaKkXe IMpe3eHTanu Power
Point, HarJIsHO WUTIOCTPUPYIOLIYIO
BBIBOJIbI, IIOJIy4€HHBIE TI0 pe3yjibTaTam
pacyeTos.

IIpumepHas  TeMaTuka  KypCOBOM
paboThl TMpeicTaBlieHa B MPUIOKEHUU B
«KOHTpOIBHO-U3MEPUTENIBHBIE MATEPUATIBDY.

6) HOpr,Z[OK IMPOBCACHU HpOMC)KyTO‘lHOﬁ aTTeCTalluy, MOoKa3aTejiui U KpUTCPUNU OLICHUBAHUSL:

Jlis opraHu3anuu paboOThl NpenoAaBaTens, YHUTAIOUIEMy IaHHBIM Kypc HEOOXOIMMBbI
CJIEAYIOUINE METOANYECKUE MAaTepUAIIbL:




— pabouas mporpaMMa IUCHUIUIMHBL, B KOTOPOW TMPOIMMCAHBI LENb W 3a1a4d H3YYCHUS
JTUCLUIUIMHBL, COJepkKaHue U 00beM YUeOHBIX 3aHATUH, MPEAyCMOTPEHHBIX pabodyuM yueOHBIM
wianoM (PYII), mepeuens pekoMeHIyeMO# JTUTEpaTyphl M CPEACTBa O0YUYCHHUs, HEOOXOAUMBIC
JUI U3y4EeHUs! TUCLUIUIMHBL,

— METOAMYECKHE YKazaHUs /sl OOYyYarollerocsi MO BBIMOJHEHUIO Pa3IMYHBIX BHUIOB
yueOHOI e TenbHOCTH, IpeaycMOoTpeHHbIX PYII;

— TaKeT KOHTPOJIbHO-M3MEPUTEIHHBIX MAaTEPHAJIOB;

B  mpouecce mpenojaBaHuMs =~ JUCHMIUIMHBI — TIPUMEHSIETCS  TPAaJULMOHHAA U
MOJyJTbHO-KOMITETEHTHOCTHAS TEXHOJIOTHH.

CamocrodrenbHas paboTa 00ydarolerocss MOCTPOEHAa TakuM 00pa3oM, 4TO B Ipolecce
paboThI 00yUarommecs 3aKpeIuIIIOT 3HAHUS, TTOJTyYEHHBIE B MTPOIIECCE TEOPETHUECKOTO O0YICHUS,
TEM caMbiM (GOPMHUPYIOT Npo(ecCHOHANbHbIE YMEHUS M HaBBIKU. BBINOIHEHHE KypCOBOTO
poekTa TpedyeT oT 00y4darolerocs aHajau3a NpodJeMHON CUTyaluu, BbIOOpa CPECTB U METO/I0B
ee peleHus, T.e. CaMOCTOsITeIbHass padoTa HE OrpPaHUYMBAETCS TOJBKO YCBOEHHEM
TEOPETUYECKUX 3HAHWH, OHA TarKkKe (OPMHUPYET NMPAKTUUECKHE YMEHHS W HABBIKH, a TaKXKe
YMEHHUS UCCIIeI0BATEIbCKONW U TBOPUYECKON EATEIIbHOCTH.

B mpomecce wu3yueHHs AMCHUIUIMHBI OCYIIECTBISETCS TEKYIIMA W TIEPHOAMYECKHIA
KOHTPOJIb 3a pe3yJbTaTaMU OCBOEGHUs yuyeOHOro kKypca. Tekyliuil KOHTpPOJb OCYIIECTBISETCS
HETIOCPEICTBEHHO B MPOIIECCE YCBOCHMUSI, 3aKpETICHNs, 0000IICHNS U CHCTEMAaTHU3aIllu 3HAHHH,
YMEHUH, BIaJeHUs HAaBbIKAMHM M MO3BOJISIET ONEPAaTHBHO JUATHOCTUPOBATh U KOPPEKTHUPOBATH,
COBEpULICHCTBOBATh 3HAHWS, YMEHUS M BJaJCHHWE HaBbIKAaMM OOydarolerocs, oOecreunBaeT
CTUMYJIMPOBAaHUE M MOTHBALMIO MX ACATEIbHOCTH HA KaXJAOM 3aHATHM. TeKyIMi KOHTPOJIb
oCyIIecTBIIsIeTCS B (hOpMe YCTHOTO orpoca (codece1oBaHus ).

[Tepuonuyeckuif KOHTpPOJIb, LENb KOTOPOro oOO0OIIeHHWe W CHUCTeMaTh3alusl 3HaHUM,
npoBepka 3 (HEKTUBHOCTH YCBOSHHS 00YYaIOIIMMCS ONPEICIICHHOTO, JIOTHYECKH 3aBEPIICHHOTO
coJiepkaHus y4yeOHOro maTepuaja OCYLIECTBISeTcs B (OpME 3alIUThl KOHTPOJBHBIX padoT,
KypPCOBOT'O IIPOEKTA.

WTOroBBIi KOHTPOJIb MO JUCHUIUIMHE OCYIIECTBIISIETCS B KOHIE IEPBOTO yU4eOHOro rojia B
dopme 3auera.

OrneHOUYHBIE CpPEICTBA JJS TEKYHIETO KOHTPOJS YCIEBAEMOCTH, IPOMEXKYTOUHOM
aTTeCTallly 110 UTOTaM OCBOEHUS AUCLUILINHBIL:

KoHTtposbHas pabora.

[TpuHIMIIBI pa3paOOTKHU TEXHOJIOTHUYECKUX PEKUMOB MPOIIECCOB AepopMaui. DHEPro- U
pecypcocbepexxenue B nporeccax OM/]. Bnusaue nmapaMeTpoB IiacTHYecKoi nedopManuu Ha
KayeCcTBO METaUIONPOAYKLIUU. PanmoHambHble CXeMbl TEXHOJIOTMYECKHUX MPOIECCOB. Pexumbl
ropsiueit OM/1. Pexxumsl xononunoit OM/I.

Kypcogas pabora.

Tema: OrmpeneneHue MeXaHMYECKHX CBOWCTB MeETayla METOJAOM HCHBITAaHUS Ha
pacTshKEHHUE.

Kaxnpiii oOyvaromumiicss moy4aeT WHIWBUAYadbHOE 3a/laHue, KOTOPOE BBHITIONHSET C
nomoibio OBM ¢ mocneayromiei 3ammuTol KypcoBoil paboTHhl.

[IpomexxyTouHast arTecTanus 1O JAWCIHUIUIMHE BKIIOYA€T TEOPETUUYECKHUE BOMPOCHI,
MO3BOJISAIOIINE OLICHUTh YPOBEHb YCBOCHHS OOYYAIONIMMHUCS 3HAHUMN, W MPAKTUICCKUE 3aTaHUSA,
BBISIBIIAIONINE CTENEHb COPMHUPOBAHHOCTH YMEHUN U BIIAJICHUH, MPOBOAUTCS B hOpME 3aUeTa U B
(opMe BBIMOIHEHUS U 3aIUTHI KYpPCOBOW paOOTHI.

3ader Mo NMAaHHOW IUCIUILIMHE MPOBOJIUTCS B YCTHOW ¢dopme mo OusyeraM, KaKIbId W3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO MPAKTUYECKOE 3aJaHNE.

Iloxkazamenu u Kpumepuu oyeHusanus 3auema:

— 3a4TE€HO — OOYy4YalOIIWiiCsl TOKa3bIBa€T BBICOKUI YpPOBEHb CHOPMUPOBAHHOCTH
KOMITETCHIINH, T.€. JEMOHCTPUPYET MOHUMAHHUE CYIIHOCTH 3aKOHOB (DM3HMKH, MX B3aHMMOCBSI3H,
3HAUEHUS JJI Pa3BUTHUS COBPEMEHHOW TEXHHKH, CLIOCOOHOCTh MPUMEHSTh (U3UUECKHUE 3aKOHBI



oJi1 peIICHUA 3aaa4 TCEOPETUYCCKOIO, JOKCICPUMCHTAJIBHOIO MW IMPUKIAAHOIO XapakTepa,
NPaKTUYCCKHE HABBIKM PEIICHUS 3a]a4 TEOPETHUUECKOTO, IKCIIEPUMEHTAILHOTO U MPUKIIAJHOTO
Xapakrepa;

— HE3aUTeHO — pe3yJbTaT OOydYeHHsI HE JOCTUTHYT, OOy4YalOUIMiiCsS HE MOXKET IOKa3aTh
S3HAaHUA Ha YPOBHC BOCIIPOU3BCACHUA U 00BsICHEHHS OCHOBHBIX 3aKOHOB (1)I/I3I/IKI/I, HE MOXKCT
NOKa3aTh UHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4

KypcoBasi paboTa BBIOJHIETCSA MMOJ PYKOBOJICTBOM IMIpENoJaBaTelisi, B TpoIecce ee
HanucaHusi 00y4arolUiicsl pa3BUBAET HAaBbIKM K Hay4HOU paboTe, 3aKperuisis U OJHOBPEMEHHO
pacumpsisi 3HaHHsS, MOJYYCHHBIC NMPH M3YYCHUH Kypca «MaremaTwyeckasl JIOTHKAa M TEOPHSI
anropuT™MOoB». [Ipy BBITOJIHEHUU KypCOBOW pabOThI OOYYAOIIUKCS OJKEH ITOKa3aTh CBOE
yMeHHEe paboTaTh ¢ HOPMATUBHBIM MAaTEPUATIOM U IPYTHMHU JIUTEPATyPHBIMA HCTOYHUKAMH, a
TaKK€ BO3MOXKHOCTb CHUCTEMATH3UPOBAaTh M AHATU3UPOBATHh (DAKTMUECKUH MaTepuanl Hu
CaMOCTOSITEIIbHO TBOPYECKH €TI0 OCMBICIIUBATH.

B mporecce HamucaHus KypcoBoMl pabOThl 0OydYaromuics JOKEH pa3o0paThbesi B
TEOPETUYECKHUX BOMPOCAX U30PAHHOW TEMbI, CAMOCTOSTEILHO MPOAHATMU3UPOBATh MPAKTHUCCKUIA
MaTtepua, pa3ooparh 1 000CHOBATH MPAKTUYECKUE TTPEITTOKCHHUS.



