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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
3ae. kaeapoii S————"—— C.M. ['on0BH3HHH

[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)
oOydyeHue OOydJarOmMXCS OCHOBAaM HCCJIEAOBATEIbCKOM pabOThl TpH  PEHICHUH
pasznuuHbIx 3aga4 OM /]

2 MecTo TUCHMILUTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Hucuuminaa YUPC BXoauT B BapHaTHBHYIO YacTh y4e€OHOIo IJiaHa 0Opa3oBaTelbHOM
IPOrpaMMBlI.

Jlng  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOMuUMBI  3HaHUS  (yMEHHs,  BJaJCHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIbTATE U3yUCHUS JUCITUTUINH/ IPAKTHK:

MonenupoBaHH€e MPOLIECCOB M OOBEKTOB B METAJLTYPIUN

Teopus 00pabOTKH METAJUIOB AaBICHUEM

[IpousBoacTBEeHHAs - MPaKTUKA MO MOJYYEHHIO MPO(EeCCHOHANIBHBIX YMEHUN M OIbITa

Merto/1bl HCcClie1OBaHUK MAaTEPUATIOB U IMIPOLIECCOB

O6opynoBanue 1exo OM/]

3Hanus (yMEHUs, BIAJCHU), MOJyYCHHbIE MPU W3YYCHUU TAHHOW TUCIHUIUIMHBI OyayT
HEOOXOIUMBI [T H3YUYCHHS TUCIUTIIIH/TIPAKTHK:

[ToaroToBka Kk 3anTUTe U 3alTUTa BHITYCKHOW KBATM(PUKAIIMOHHOMN paObOThI

[ToaroroBka k craue u caavya rocy4apCTBEHHOTO SK3aMEHa

[Ipon3BoacTBEHHAs — IPEUILIOMHAs TPAKTHKA

3 KomnereHunu 00y4amuerocs, (popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJISA) ¥ IVIAHUPYeEMble Pe3yJIbTAThl 00yUeHus

B pesynbrate ocBoeHuss mucturuiiHbl (Monynsi) «YMUPCy» oOydaromuiics TOJDKEH
00JaiaTh cleAyOIUMU KOMIIETEHIUSIMHU:



CTpyKTypHBIii
3JEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3ynbTaThl 00yUeHus

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

3HaTh

- IOPSIJIOK TOCTAaHOBKU UCCIIEIOBATENLCKOM 3a1a4u;

- 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 paboTta— 7,1 akaj. 4acos:
— ayIuTOpHas — 6 aKaJl. 4acoB;
— BHeayutopHas — 1,1 akaza. yacoB
— caMocTosTenbHas pabora — 133 aka. yacos;

— MOArOTOBKA K 3a4€Ty — 3,9 akaj. yaca
dopma aTTecTanuu - Kypconas paboTa, 3a4et

AynuTopHas 3 s
KOHTaKTHas paboTta E g dopma TekyIiero
=
B aKaJ. yacax 5} Bu KOHTPOJISI
Paznen/ Tema 2 ( axaz. 1acax) £ B A . P Kon
> 3 ©| caMOCTOSTEeNbHOM | yclieBaeMOCTH U
JIACITUTUTHHBI N £ . | xomnereniun
5 25 pabotbl IIPOMEKYTOYHON
nmab. | mpakr.
Tex. . EaH § % aTTecTaluu
1. ITocranoBka
Hay4YHO-HCCIIE0BATENCKON
3a1a91
CaMocCTOsTeIbHOE
11 Bbi6op sana9n U3yueHHe yueOHOU 11K
’ 1 HAy4YHO Ny -
HCCJIEIOBAaHUS U OIICHKA €¢ 0,5/0,51 10 Te :T . YCTHBII OIIpoC
AKTYaJIbHOCTH. PATYPHL.
Bxonnoii
KOHTPOJIb
1.2 Bbubnuorpadpuueckoe u CamocrosTenbHOe
IMaTEHTHOE MCCIEIOBAHUE B U3yueHHe yueOHOU . I1K-5
o 0,5/0,5U1 10 . CTHBIH OIPOC
CBSA3H c BBIOpaHHOH T Y HAY4YHOU Y p
3aavei. JIUTEPATyPhbI
5
13 CocTaperie CaMocCTOsITeIbHOE
) U3yueHHe yueOHOU . I1K-5
JUTEPATyPHOTO 0030pa 0,5/0,51 10 W HaYIHO YCTHBII Ompoc
COCTOSIHUS BOIIpOCa. Y
JIUTEPATyPhI
1.4 Br160op MeTo/a
HCCIICIOBAHMS -
TEODETHICCKONO CaMOoCTOATEIbHOE
P > U3yueHHe yueOHOU I1K-5
SKCIIEPUMEHTAIILHOTO 0,5/0,51 10 W HAVAHO CaMOOTYET
1a00paTOPHOTO WIH e yaT o
MPOM3BOJCTBEHHOIO — U patyp
COCTaBIICHHE IJ1aHa
HWroro no pazaery 2/21 40
2. MonenupoBanwe
(marematuyeckoe, (U3NUECKOE
I HaTypHOE)
paccMaTpuBaeMoro o0bEKTa MU
rporecca
2.1 Bribop omHOTOM3 Tpex
METO/IOB MOJICIIMPOBAHUS B CaMOCTOSITeIIbHAs MK-5
COOTBETCTBHH cl 5 0,5/0,51 10 MOJArOTOBKA T10 CaMOOTYET
BBIOpaHHBIM METOJIOM TeMe ypoka

HCCJICTOBAHMS




2.2 MaremaTtnyeckoe

MO/JICITUPOBAHUE!
COCTaBJICHHE
BBbIYUCIIUTCIBHBIX
JITOPUTMOB u ux 10 | camocrosTenphas MK-5
[IPOrpaMMHUpPOBAaHUE  JUIs 0,5/0,51 HOJTOTOBKA I10 CaMOOTYET
pacyeToB Ha 9BM; TeMe ypoKa
MPOBEICHHE
AHATUTHYECKOTO
uccnenoBanusi Ha OBM u
aHaJIU3 ero pe3yJbTaToB;
23 dusnueckoe
MOJIEIMPOBaHKUE: OCBOECHHUE
nabopaTopHOW  YCTaHOBKH
W U3MEPUTENBHBIX CPEJICTB; CAMOCTOATEIbHAA [IK-5

0,5/0,51 10 MOJIFOTOBKA IO CcaMOOTYeT
IUITAaHHPOBAHUE u

TeMe ypoKa
MIpOBE/ICHHE
n1abopaTopHOro
HCCIICIOBaHNUS; aHaJM3
2.4 Hartypnoe
MOJIEJIUPOBaHHUE:!
IUTAaHHPOBAHUE u
MOJIrOTOBKA CaMOCTOSITENbHAS MK-5
IIPOU3BOACTBEHHOIO 0,5/0,51 10 IIOATrOTOBKA I10 CaMOoOTYeT i
UCCIIeI0OBAHUS; TeMe ypoKa
MIPOBEJCHUE
MpOU3BOACTBECHHOT'O
HCCIICJOBAHNS; aHaJIH3
HWroro no pazaeny 221 40
3. Onenka pe3yJIbTaToB
MOJICTTMPOBAHUS M BO3MOXKHOCTH
X ONITUMHU3ALUH
3.1 PaccmoTtpenne
KpUTEpPHEB Il  OLEHKH 0.5/0.51 10 Kontponbnas seictymienne ¢ |[IK-5
MPEIMOYTUTEIEHOCTH T pabora JIOKJIaJIOM
pe3yJIbTaToB.
3.2 VYcranoBneHue
BapbUPYEMbIX MapaMeTpoB,| 5 0.5/0.51 10 Kontponbhas seictymienne ¢ |[IK-5
KpUTEpUs ONTHUMAaIbHOCTU T pabora JIOKJIaJIOM
W OTPaHUYEHUH
33 MaremaTudeckas Kontponsias MK-5
MOCTaHOBKaA 3a71a4u 0,5/0,51 10
pabora

ONITHMH3ALUH.
HWroro no pazneny 1,5/1,51 30
4. TToaroToBKa CTaThbH, JOKJIAJA,
odopmienue 3asIBKH Ha
n3zo0pereHue WA
palrOHAIN3aTOPCKOE
HpEUIOKEHUE
4.1 TloaroroBka CTaThH,
JOKITaja, odopmnenue BBIITOJTHEHHE suctymrenne ¢ |[TK-5
3aBKM Ha u3o0pereHue| 5 0,5/0,51 23 MIPaKTUYECKUX OKITAZOM
WA PanoHAIN3aTOPCKOE 3aIaHui
PEIOKEHHE
HWroro no pazaeny 0,5/0,5U1 23
Hroro 3a cemectp 6/611 133 3a4€T,Kp
HWroro no aucuuniuxae 6/611 133 Kypcosas pagora,

3a4cT




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

Jns  peanu3andu  TPETYCMOTPEHHBIX BHJOB y4eOHOM paboOTBl B KaudecTBe
0o0pa30oBaTeNbHBIX TEXHOJOTMM B mpenogaBaHuu aucuuiuinHel «YHPC» wucnons3yrorcs
TpaJWLMOHHAsT M MOAYJIbHO - KOMIIETEHTHOCTHasi TexHojoruu. llepenaya HeoOXOIUMBIX
TEOPETUYECKUX 3HAaHUM M (OpMHUPOBAHME OCHOBHBIX MpeAcTaBleHHH Mo Kypcy «YHPC»
MPOMCXOUT C UCTIOJIb30BaHUEM MYJIBTUMEIUHHOTO 000PYAOBAHMUS.

IIpy mnpoBeneHMM MPAKTUYECKHX 3aHATHUAX HCHOJB3YIOTCA paboTa B KOMaHIE.
CamocrosiTenbHas paboTa CTUMYJIHPYET OOYYalOUIMXCS B MPOIECCE TMOATOTOBKH JTOMAITHUX
3a/laHui, NIPU PEIIECHUU 3a/1ad HAa NPAKTHUYECKUX 3aHATHUAX, IIPU MOATOTOBKE K KOHTPOJIBHBIM
paboTam 1 UTOTOBOM aTTECTAIUH.

IlosryyeHHBIE TEOPETUYECKUE 3HAHUS MOAKPEIUISIOTCS Ha NPAKTUYECKHUX 3aHATHUSAX.
OOyuaroniyecst OBJIaJIEBAIOT NMPAKTUYECKUMU HABbIKAMU TPU BBINOJHEHUH 3aJaHUN B Takou
CTEIEHH, KOTOpasi MO3BOJIMIA Obl UM B JalibHEHIIIEM NPUMEHSTh 3TH HABBIKU B CBOEH TPYy10BOM
JIESATEIbHOCTH.

1. TpaguuuoHHble 0Opa30BaTENbHBIE TEXHOJOTUH OPUEHTHPYIOTCS Ha OpraHU3alMio
0o0pa30BaTeNIbHOTO  NpOllecca, MPEANOJaralllyl0 NpsIMYyH0 TPaHCISILMIO 3HAHUH  OT
IpenoaaBaress K o0yuaromemycs (mpenMyI11eCTBEHHO Ha OCHOBE
00BSICHUTEIIbHO-MITIOCTPATHBHBIX METOJIOB 00yueHUs ). YdueOHas AesTeIbHOCTh 00YYaroImuics
HOCHT B TaKHX yCJIOBUSX, KaK IPABUJIO, PEIPOAYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATHIH C CIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

Cemunap — Oecena mnpernojaBaTenss U oOydaromuxcsi, OOCYyXIEHUE 3apaHee
MOJIFOTOBJIEHHBIX COOOILIEHUI M0 KaXJOMY BOIPOCY IUIaHA 3aHATHS C €IUHBIM I BCEX
HepeyHeM peKOMEeHayeMoi 0053aTeNbHOM U JONOIHUTENBHOM JINTepaTyphl.

[IpakTHueckoe 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMU M HABBIKOB I10
IPEI0KEHHOMY aITOPUTMY.

Jlaboparopnast pabota — opranuzaius y4eOHoU pabOThI C peaTbHBIMU MAaTEPUATLHBIMU U
UHPOPMALMOHHBIMU OOBEKTaMHU, SKCIIEPUMEHTaJbHAs paboTa € aHAJIOTOBBIMH MOJACISIMHU
peagbHBIX O0BEKTOB.

2. TexHonoruu mpo6ieMHOro oOy4eHus: — opraHuzaius o0pa3oBaTeIbHOrO Mpolecca,
KOTOpasi MPEIIoaracT MOCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYyaIMH JUIsl CTUMYJIMPOBaHMS aKTUBHOM O3HABATEIbHOM 1€ATEIbHOCTH 00yUaIOMIUXCSL.

@®opMbl yueOHBIX 3aHATHH C UCTIOIB30BaHUEM TEXHOJIOTHIA MPOOIEMHOT0 00y YeHUS:

IIpakTuyeckoe 3aHsATHE B (popMe NpakTUKymMa — OpraHuzanus ydeOHOHl paloTsl,
HarpaBJCHHAsT Ha pEIICHHE KOMIUICKCHOW y4eOHO-TIO3HABAaTENbHON 3amayu, TpeOyromen OT
oOyuyaromierocsi MNPUMEHEHHs] KaK Hay4YHO-TEOPETHMYECKMX 3HAHMH, TaK M MPAKTHYECKUX
HaBBIKOB.

[TpakTHyeckoe 3aHATHE HAa OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOAETIHPYEMOi
CUTYaIll1, BOCTIPOU3BOISAIICH peaibHbIC YCIOBHUS HAYIHOU, TIPONU3BOJACTBECHHOH, OOIIECTBEHHOM
nesrenabHocTH. OOyuaronyecs J0JDKHBI MPOAHAIU3UPOBATh CHUTYallMIO, pa3odpaTbcs B CYTH
po0JIeM, TIPETIOKUTH BO3MOXKHBIE PEIICHHS U BBIOpATh JTydiiee u3 HuX. Keicbl 6a3upyroTcs Ha
peasbHOM (haKTHYECKOM MaTepHalle WK ke MPUOJINKEHbI K pealbHON CUTYaLUH.

3. TexHOIIOTHU TIPOEKTHOTO OOYYEeHHs — OpraHu3aus 00pa3oBaTEIHLHOTO Ipolecca B
COOTBETCTBUHM C AJITOPUTMOM IIO3TAITHOI'O PELICHHUs MPOOJEMHOM 3a/Jayd WM BBIMOJIHEHUS
yuaeOHoro 3ananus. [IpoexT mpeanongaraet COBMECTHYIO y4eOHO-TTO3HABATEIBHYIO IS TEILHOCTh
Ipynnbl 00ydarolMXCsl, HAaNpaBIEHHYIO Ha BBIPAaOOTKY KOHIIENLMH, YCTAHOBIEHHE Iieneill u
3a1a4, GOpMyINPOBKY 0XKAIAEMBIX PE3yJIbTAaTOB, OTPEICICHNAE IPUHIIUIIOB U METOTUK PEIICHUS
IIOCTAaBJIEHHBIX 3ajJay, IJIAHUPOBAaHUE XoOJa pPa0OThl, MOUCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYIO pPEATU3alUI0 IJIaHa pabOThl, MPE3EHTALMIO PEe3ylbTaTOB PalbOThHI, HX
OCMBICITICHHE U PEQIIKCHIO.



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. JlorynoBa, O. C. Teopus u npaktuka oOpaOOTKH IKCIIEPUMEHTAIbHBIX JaHHbIX Ha DBM :
yuebHoe nocobue / O. C. Jlorynona, E. A. Unbuna, B. B. I1asnos ; MI'TY, ka¢p. BTullM. -
MarsnuToropck, 2011. - 294 c. : ui., TaoI. - URL:
https://magtu.informsystema.ru/uploader/ ﬁleUpload"name 366.pdf&show=dcatalogues/1/1
079145/366.pdf&view=true (mata ooOpamenwus: 21.02.2020). - Makpooowsekt. - TekcT :
3JIEKTPOHHBIN. - FIMeeTCs evaTHblii aHaJor.

2. OcCHOBBI Hay4yHBIX HCCIEAOBaHUN. METOMONOTHS W METOAbl [DJIEKTPOHHBIA pecypc]
yuebHoe nocodue / P. P. Jlema, A. B. SIpocnasues, C. I1. Hedpenwes, P. H. Amupos ; MI'TYV. -
Maruuroropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload7name=44.pdf&show=dcatalogues/1/11
23518/44.pdf&view=true. - MakpoOOBEKT.

3. Cassa JI. 1. Merononorust 1 MeTOJbl HAy4YHOI'O MCCIENOBAHUS [DIEKTPOHHBIA pecypc] :
yuaebnoe nocodbue / JI. U. CasBa ; MI'TYV. - MaFHI/ITOFOpCK : MI'TY, 2016. - 1 3meKTpoH. OmIT.
JIHACK (CD-ROM). Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/ ﬁleUpload"name—2667 pdf&show=dcatalogues/1/
1131361/2667.pdf&view=true. - MakKpoOOBEKT.



0) JlomotHuTeE/ILHAS TUTEpaTypa:

4. TlokawanoB B. B. Mertoasl uccienoBanuii matepuanoB [DIEKTPOHHBIN pecypc] :
yueonoe nocooue / B. B. [lokavanos ; MI'TY. - Maraurtoropck : MI'TVY, 2016. - 1 anekTpoH. onr.
JIACK (CD-ROM). - Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload 7name=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.

3. Meronudeckasi pa3paboTka (YEThIpe METOJa PAacYeTOB MAapIIPYTOB BOJOYECHHS C
nomotbio DBM, ¢ umn. Ilpumepamu) K MpakTUUECKUM W JTAaOOPATOPHBIM 3aHSTHSAM MO KypCy
«TexHomorusi MPOIECCOB MPOKATKA W BOJOYCHHS] METAJUIOB» IS CTYJIEHTOB JHEBHOH U
BeuepHed ¢opm oOydenust cmer. 110800 / CocraBurenu: H.B.Cokonor, H.M.Benepuukora
—Marnunrtoropck: MI'MU, 1993. 40 ¢

4. Metoauueckue yKa3aHHMs K BBIIIOJHEHUIO KypCOBOTO MPOEKTa IO JIUCIUILIUHE.
«OCHOBBI TEXHOJOTHYECKHX IPOIECCOB OO0paOOTKM METALIOB MABJICHHEM» JJIsl CTYJCHTOB
crienanbHOCTH 150106 /CoctaButenu: P.®.I'umazeraunos, M.I".Ky3unenos u I'.K. XybetrnuHos
— Uzn. neatp I'OY BIIO «MI'TY» Maruutoropek: 2006 3. CTpykTypa u KiIacCUpHUKAIHS
CTalbHBIX KaHaToB: MeTon. yka3. K maboparopHoit pabote mo kypcy « TexHOJIOTHs MpOKaTKH,
MPECCOBAHUS M BOJIOYCHHS YEPHBIX W I[BETHBIX METAJUIOBY», pa3aen «KanatHoe mpou3BOJICTBOY»
st ctyaenToB crerl. 110600 / CocraBurens B.A. Xapurono. -Marautoropck: MI'MU, 1983. 6
c.

5. TexHonorusi MPOM3BOACTBA MPOBOJIOKU U3 aJIOMUHHUS U €ro CIUIaBOB: MeToj.yKka3. K
JCKIIMOHHBIM M TPAKTHYECKUM 3aHATHSM, [0 BBIOJHEHHUIO KYpPCOBOTO U JAHUILIOMHOTO
MPOEKTUPOBAaHUS «TEXHOJOTUsl MPOKATKH, MPECCOBAHUS M BOJOYEHHUS YEPHBIX M IBETHBIX
meTtaimoBy st cryaeHtoB cmer. 110800 / CocraButenu: B.A.Xaputonon, E.JI.Adonun.
—Marnautoropck: MI'MU 1992. 39 c.

6. [TonroToBKa MCXOIHBIX NAHHBIX AJI MPOSKTUPOBAHUS TEXHOJOTHYECKHUX MEPEXO0JI0B
MPOU3BOJICTBA KpEMexHbIX u3nenuil: Meron. yka3. K mpakTuueckum 3aHATHAM IO Kypcy
«TexHonmorusi MPOKATKH, MPECCOBAHUS W BOJIOYCHHUS YEPHBIX W IIBETHBIX METAJUIOBY» JIJIS
cryaentos crell. 110800 / CocraBurenu B.I1.Manun, ®.T.Myctadun. —-Marautoropck: MI'MU,
1992. 19 c.

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 =

Lenpb BBIOTHEHUST KYPCOBOM paboThl no aucuuiuinie «(YHPC)» cOCTOUT B TOM, YTOOBI
3aKpenuTh M YIIyOuTh TNPaKTUYECKHE HABBIKM YMEHHS NPOU3BOAUTH BHIOOP TEXHOJIOTHH
U3TOTOBJICHUS JUIS MIPOU3BOJICTBA 33/1aHHOTO BuAa mpoaykuuu (mpososioku no 'OCT). B xoxe
paboThl O0YYAOIIHMICS TOJDKEH HAYUYUTHCS 00OCHOBBIBATH TEXHOJIOTHYECKUE PEKUMBI 00pabOTKH
3ar0TOBKH, OTNPEACTIATh N3MEHEHHE CBOMCTB METajlla MOCIIe BOJOYCHHUS.

B mporecce BhIMOTHEHUST KypcoBOM pabOThl OOydYaOIIMMXCA JOJDKEH TI0Ka3aTh
NPaKTUYECKUE HABBIKM B YMEHHUU CHPOCKTHPOBATH TEXHOJIOTHUIO HM3TOTOBIICHUS HMPOBOJOKH H
NOJTOTOBUTH JaHHbIE NJS TpPEJICTaBICHHUS M TPOBEACHHUs MEpPBUYHOro aHanmuza Ha OBM.
HccnenoBanue BIMSAHUS TEXHOJIOTHYECKHUX MTAPAMETPOB Ha Mpolecc Ae(opMary IpoBOJUTCS HA
MMHUTAIMOHHOW MaTEMaTUYE€CKON MTPEAMETHOM MOJIEIIH.

Ha BrInonHeHue KypcoBoii paboTsl o0yyaromemMycs OTBOAUTCS 11 4acoB caMOCTOATENbHOM
pabotel. KypcoBas paGoTa BBIMOJHSAETCS OOYYaIOMIMMCS CaMOCTOSITEILHO B CBOOOJHOE OT
3aHATUI BpeMs 10/1 PyKOBOJCTBOM KOHCYJIbTaHTa, Ha3Ha4aeMoro Kadeapoii.

KypcoBast pabota 10mKHA COCTOSATh M3 MOSICHUTEIBLHOM 3aMuCcKu 00beMoM He Oosee 30-35
CTp. U 3-X JIUCTOB MPE3EHTALUH, IIPEJICTABIIAEMBIX B JIEKTPOHHOM BUJIE.

HezaBucumMo oT TeMbl KypcOBOil paOOThI, OHA JOJIKHA BKJIIOYATh CIIEIYIOIINE pa3elibl:

1. 3apanue Ha npoekTupoBanue. opMynupyeTcs TeMa MpoeKTa, Ielb MPOSKTUPOBAHUS U
TpeOOBaHUS K TOTOBOMY HM3/EIHIO.

2. TexHonoruyeckas cxeMa HM3TOTOBJICHUS H3/CIHS, MEPEUUCIAIOTCS TEXHOJIOTHMYECKHUE
orepanuu, KOTopble HEOOXOIUMO OCYIIECTBUTH JJIsl U3TOTOBJICHUS JAHHOTO U3EIHSL.

3. I3 Bcex BO3MOXKHBIX TEXHOJOTMUECKUX CXEM BBIOMpaeTcs Hanbosee nporpecCuBHas.

4. ®opmynupoBKa TpeOOBaHUHN K UCXOIHON 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 U BapuaHT HCCIeayeMOM
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

JJIEMEeHT OueHo4HbIe cpeacTBa
KOMIIETCHIINH 0byuenus
1. PaccuuTaTh 1O MOJIyYEHHBIM B OIIBITE
JaHHBIM MaTEMAaTUYECKYK0 MOJEIb
Y=AX1;X2;X3).
2. C noMoIpl0 KpUTEPUEB ONPEAEIUTH
aJICKBaTHOCTh  OTOOPAXEHHS ATOMN
JIMHEVUHOMN 3aBUCUMOCTBIO
MOJIyYE€HHBIX JaHHbIX.
3. T'paduuecku 0TOOpa3UThH
MOJIyYEHHYIO JIMHEHHYI0 MOJENb B
(aKTOPHOM MPOCTPAHCTBE.
4. PackppiTb HampaBjeHUE ©  IIEJb
JAJIBHEHIINX OIBITOB 10 METONY
KPyTOI'O BOCXOXKJIEHUS, TpeOyeMbIX
10 CMBICIY 3aJJa4H.
5. Cpenath 3aKiI0ueHHE 1O padoTe.
Bnaners - HAaBBIKAMU Lenb BBIOTHEHUS KYPCOBOM pabOTHI
CaMOCTOSITEIILHO CcTaBUTh | Mo guciumuinae « YAPC» cOCTOMT B TOM,
Hay4HO-HUCCIIEN0BATENbCKYIO YTOOBI 3aKPENUTh U YIIyOUTh MPAaKTUIECKUE
3az1aqy, BbIOMpATh METOJ] | HABBIKM ~ YMEHMS  IPOMU3BOJUTH  BBIOOD
MOJIEJIUPOBAHUS, OLIEHUBATD | TEXHOJIOTUU W3TOTOBJICHUS JUIs
pe3ynbTaThl MOJEIUPOBAHU, | IPOU3BOJCTBA 33aJaHHOTO BHMJA MPOLYKIUHU
TOTOBUTH CTATHIO WM JTOKJIAJ; (mpoBonoku mo I'OCT). B xome pabGoTbl
- HaBbIKaMU o0yyaroImuxcs JIOJKEH HAY4YUTBCS
HCII0JIb30BATh MOJTyYCHHbIE | 0O00CHOBBIBATh TEXHOJIOTUYECKHE PEKHMBI
3HaHUS M YMEHHA B JalbHelem | o0paboTku 3arOTOBKH, ONpENECIIATh
TUISL IIPOEKTHPOBAHUS U [ U3MEHEHHE  CBOWCTB  MeTajula  Ioclie
COBEPUICHCTBOBAHUSA IIPOLIECCOB | BOJOYECHHUS.

00pabOTKH METAIIJIOB TaBJICHHEM.

B mnpouecce BbINOJHEHUS KypPCOBOM
paboThl OOydYaromuiics JOJKEH TI0Ka3aTh
MPaKTUYECKHE HaBBIKU B YMEHUHU
CIIPOEKTUPOBATh TEXHOJOTHUIO U3TOTOBJICHUS
MPOBOJIOKM M TOJATOTOBUTH JaHHBIC JIsi
MPEJICTABICHUS U MPOBEACHUSA MEPBUYHOTO
aHanmm3a Ha DBM. HccnemoBanue BIUSTHUS
TEXHOJOTMYECKUX IMapaMeTpOB Ha MPOIECC
nedopMaIui IpOBOIUTCS HA UMUTAIIHOHHOM
MaTeMaTHUYE€CKON MPEAMETHOM MOJIEIIH.

Ha BeimosnHeHne KypcoBoil paboThI

oOyyJaromemMmycst OTBOIUTCS
camocTosiTenbHas pabora. Kypcosas pabota
BBITTOJTHSCTCS 00ydJaromuMCst

CaMOCTOSITEIbHO B CBOOOJHOE OT 3aHSATHI
BpeMsi TIOJ PYKOBOACTBOM KOHCYJIBTAHTA,
Ha3HayaeMoro Kageapoi.

KypcoBast paboTta q0KHA COCTOSITH M3
MOSICHUTENLHOM 3aMmuCcKi 00beMOM He Oolee
30-35 ctp. M 3-X JHUCTOB MpE3CHTAIUH,
MPEJICTABIISIEMBIX B JJICKTPOHHOM BHJIC.




CTpyKTYypHBI#i
3J1eMeHT
KOMIIETCHIINH

Inanupyemble pe3yJibTaThbl
o0yueHust

OueHo4YHbIE CpPeACTBA

HesaBucumMo 0T TeMBl  KypCOBOWU
paboThl, OHA JIOJIKHA BKJIIOYATh CJIETyIOIne
pa3nens:

1. 3aganne Ha NPOEKTUPOBAHHUE.
@opmynupyeTcss TeMa  IpOeKTa, Ielb
MIPOEKTUPOBAHUS U TPeOOBAHUS K TOTOBOMY
U3JEIHIO.

2. TexHonornueckas cxema
W3TOTOBJICHUS  W3JIENMSI, TEePEeUUCIIIOTCS
TEXHOJIOTMYECKHE  Olepalud,  KOTOphIE

HEO0OXO0AMMO OCYIIIECTBUTH TUTSt
W3TOTOBIICHUSI TAHHOTO HM3JICIIHS.

3. 7K BCEX BO3MOYKHBIX
TEXHOJOTHUECKUX cXeM BBIOUpACTCSI

HauOoJIee MPOrPeCCUBHAsL.

4. @opmynupoBka TpeOOBaHHH K
HCXOJIHOM 3arOTOBKE.

5. Pa3paborka  TEXHOJIOTMYECKUX
onepauuMid MO  MOJATOTOBKE  MCXOAHOMN
3aroTOBKH K JieopMaluu.

6. Pa3zpaboTka pexxuMoB Harpena.

7. TlpopaboTka  TEXHOJIOTHMYECKUX
oreparuil o oTJesIKe TOTOBOTO U3AEIuS.

Conepxanne  rpaduyeckoil  gactu
KypCOBOW pabOTHI:

— BapUaHTBl TEXHOJIOTHYECKUX CXEM
W3TOTOBJICHUSI U3/1ETIHS;

- HaunOosee IIPOrpeCCUBHAs
TEXHOJIOTMYECKasl  CXeéMa  M3TOTOBJICHUS
U3JENNs;

— PEXKUMOB nedopmanuu 51
KaTMOPOBKH BaJIKOB (MapHIPyT BOJOYECHHUS).

K 3ammre oOydaromuiicss TOTOBHT
JIOKJIa/1 110 UTOr'aM BBINIOJIHEHHOW paboThl Ha
3 MHHYTBI, a TaKXe IMpe3eHTanuio Power

Point, HarJsIHO WTIOCTPUPYIOIILY IO
BBIBOJIbI, TIOJYYEHHBIE [0 pe3yjbTaTaMm
pacueToB.

[IpumepHass  TemaTuka  KypCOBOWU
paboThl TMpeJCTaBlieHa B MPUIOKEHUU B
«KOHTpOIBHO-N3MEPUTENBHBIE MATEPHAIIBD.

0) Ilopsimok mpoBeneHUs MPOMEXKYTOUHOM aTTECTAIMH, TTIOKA3aTEIN U KPUTEPUU OIICHUBAHMUS:

Jns opranuzanuu paboThl NIpENoAaBaTesis, YUTAIOMIEMY JaHHBIM Kypc HEOOXOAMMBI
CJIEYIOUINE METOANYECKIE MaTepHalbl:
— paboyast mporpamMma JUCIHIUIMHBL, B KOTOPOM MpONHMCAaHbl LEdb W 3a/Jadd W3y4YEHHUS
JUCLUIUIMHBL, COJepKaHue U 00beM YUeOHBIX 3aHATHUH, MPEAyCMOTPEHHBIX pabouuM yueOHBIM




wianoM (PYII), mepeuens pekoMeHIyeMON JTUTEpAaTyphl M CPEACTBa O0YUYCHHUs, HEOOXOAUMBIC
JUIS U3y4YEeHUs! TUCLIUIUIMHBL,

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

— TaKeT KOHTPOJIbHO-MU3MEPUTEIHHBIX MAaTCPHAJIOB;

B  mpouecce mpenojaBaHus =~ JUCHMIUIMHBI — TIPUMEHSIETCS  TPaJULMOHHAA U
MOJyJTbHO-KOMITETEHTHOCTHAS TEXHOJIOTHH.

CamocrodrenbHas paboTra 00ydaroLlerocss MOCTPOEHAa TakuM 00pa3oM, 4TO B Ipolecce
paboThI 00yUaromMecs 3aKpeIuIIIOT 3HAHUS, ITOJTyYEHHBIE B TPOIIECCE TEOPETHUECKOTO O0YICHUS,
TEM caMbIM (OPMHUPYIOT Npo(ecCHOHANbHbIE YMEHUS M HaBBIKU. BBINOIHEHHE KypCOBOTO
poekTa TpedyeT oT 00y4arolierocs aHajanu3a NpodJeMHON CUTyalluu, BEIOOpa CPECTB U METO/I0B
ee peleHus, T.e. CaMOCTOsITeIbHass padoTa HE OrPaHUYMBAETCS TOJBKO YCBOEHHEM
TEOPETUYECKUX 3HAHWH, OHA TaKkKe (OPMHUPYET NMPAKTHUYECKHE YMEHHS M HABBIKH, a TaKXKe
YMEHHUS UCCIIeI0BATEIbCKON U TBOPUYECKON EATEIIbHOCTH.

B mpomecce wu3yueHHs AMCHUIUIMHBI OCYIIECTBISETCS TEKYIMIMA W TIEPHOAMYECKUI
KOHTPOJIb 3a pe3yJbTaTaMU OCBOEGHHs yuyeOHOro kKypca. Tekyliuil KOHTpPOJb OCYIIECTBISETCS
HETIOCPEICTBEHHO B MPOIIECCE YCBOCHMUS, 3aKpETIeHNs, 0000IICHNS U CHCTEMAaTHU3allul 3HAHHH,
YMEHUH, BIaJ€HUs HABbIKAMHM M MO3BOJSIET ONEPAaTHUBHO JUATHOCTUPOBATH U KOPPEKTHUPOBATH,
COBEpLICHCTBOBATh 3HAHWS, YMEHUS M BJaJICHWE HaBbIKaMM OOydarolerocs, oOecreunBaeT
CTUMYJIUPOBAaHHE M MOTHBALIMIO MX ACATEIbHOCTH HA KaXJAOM 3aHATHM. TeKyIMi KOHTPOJIb
OCyIIEeCTBIIICTCS B (hOpME YCTHOTO oIpoca (codece1oBaHus ).

[Tepuonuyeckuif KOHTpPOJIb, LENb KOTOPOro o0OO0OIIeHHWe W CHUCTeMaTh3alus 3HaHUM,
npoBepka 3 (HEKTUBHOCTH YCBOSHHS 00YYAIOIIMMCS ONPEICIICHHOTO, JIOTHYECKH 3aBEPIICHHOTO
coJiepkaHus y4yeOHOro maTepuaja OCYLIECTBISeTcs B (OpME 3alIUThl KOHTPOJBHBIX padoT,
KypPCOBOT'O IPOEKTA.

WTOroBBIi KOHTPOJIb MO JUCHUIUIMHE OCYIIECTBIISETCS B KOHLE IEPBOTO yU4eOHOro rojia B
dopme 3auera.

OneHouHBIE CpPEACTBA JJS TEKYHIETO KOHTPOJS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallly 110 UTOTaM OCBOEHUS AUCLUILINHBIL:

KoHtposbHas pabora.

[TpuHIMIIBI pa3paOOTKHU TEXHOJIOTHUYECKUX PEKUMOB MPOIIECCOB AepopMaui. DHEPro- U
pecypcocbepexxenue B nporeccax OM/]. Biusaue napaMeTpoB MiacTUuecKkoi nedopManuy Ha
KayecTBO METaUIONPOAYKIHU. PanmoHambHble CXeMbl TEXHOJIOTMYECKUX MPOIECCOB. Pexumbl
ropsiueit OM/1. Pexxumsl xononnoit OM/I.

Kypcogas pabora.

Tema: OrmnpeneneHue MeXaHHYECKHX CBOWCTB MeTayla METOJAOM HCHBITAaHUS Ha
pacTshKEHHUE.

Kaxnpiii oOyvarommiicss Mmoy4aeT WHIUBUAYadbHOE 3a/laHue, KOTOPOE BBHITIONHSET C
nomoibio IBM ¢ mocneayromiei 3ammTol KypcoBoil paboTHl.

[IpomexxyTouHast arrecTanus MO AWCIHUIUIMHE BKIIOYA€T TEOPETUUYECKUE BOMPOCHI,
MO3BOJISAIOIINE OLICHUTh YPOBEHHh YCBOCHHS OOYYAIOIIMMHUCS 3HAHUMN, W MPAKTUICCKUE 3aTaHUS,
BBISIBIIAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUM U BIIAJICHUH, MPOBOAUTCS B (OpME 3aUeTa U B
(opMe BBIMOIHEHUS U 3aIUTHI KYpPCOBOU paOOTHI.

3ader Mo NMaHHOW IUCIHUILIMHE MPOBOJIUTCS B YCTHOW ¢dopme mo OuseraM, KaKIbId W3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO MPAKTUYECKOE 3aIaHNE.

Iloxkazamenu u Kpumepuu oyeHusaHus 3auema:

— 3a4TE€HO0 — OOYy4YalOIIWiiCsl TOKa3bIBa€T BBICOKUN YpPOBEHb COHOPMUPOBAHHOCTH
KOMITETCHIIMH, T.€. JEMOHCTPUPYET MOHUMAHHUE CYIIHOCTH 3aKOHOB (DM3HMKH, MX B3aHMMOCBSI3H,
3HAUEHUS JJI Pa3BUTHUSL COBPEMEHHOW TEXHHKH, CIOCOOHOCTh MPUMEHSTh (U3UUYECKHUE 3aKOHBI
JUISL PElICHHs] 3aJad TEOPETUYECKOro, HSKCIEPUMEHTAIBHOTO W TPHUKJIAJAHOTO XapakTepa,



MPAKTUYCCKUC HABBIKW PCIICHUA 3aJa4 TCOPECTUUYCCKOIO, SKCIICPUMCHTAJIILHOTO W MPHUKIIAAHOTO
XapakTepa;

— HE3a4YTCHO — pe3yibTaT OOYYCHHS HE JOCTUTHYT, OOYYaIONIUICS HE MOXKET IOKa3aTh
3HAaHUS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHCHUS OCHOBHBIX 3aKOHOB (DM3UKH, HE MOXKET
IMMOKa3aTbh MHTCJUICKTYaJIbHbIC HABBIKW PCIICHUSA ITPOCTHIX 3a1a4

KypcoBast paboTta BBINOIHSETCS MOJ PYKOBOJACTBOM IIPENOJABaTelNs, B IPOILECCE €€
HamnMcaHus 00ydYaroIuiicsi pa3BUBaeT HaBBIKM K HAay4yHOW paloTe, 3aKperisisi U OJHOBPEMEHHO
pacmupsisi 3HaHUSA, MOJyYEHHBbIE NMPU H3y4YeHUU Kypca «Maremarndeckas JIOTMKa U TEOPHs
anroputMoBy». [Ipu BBIOJHEHMH KypcoBOW paboThl OOydarolmMiics MOJDKEH IOKa3aTh CBOE
yMeHHe paboTaTh ¢ HOPMATHBHBIM MAaTE€pPHAIOM U JPYTUMHU JIUTEPATypPHbIMH HCTOYHUKAMHU, a
TaKXKe BO3MOXXHOCTb CHUCTEMAaTH3UpOBaTb M aHAIM3UPOBAaTh (AKTHUYECKUM MaTepuan Hu
CaMOCTOSITEJIBHO TBOPYECKH €r0 OCMBICIINBATD.

B mpouecce Hamucanus KypcoBoil paboThl oOyuaromuiicss JOJDKEH pazo0paTbcs B
TEOPETUIECKHUX BOMPOCAX N30PaHHOW TEMBI, CAMOCTOSITEIHLHO IPOAHATH3UPOBATH MPAKTHYESCKHIA
Mmatepual, pa3o0parh 1 000CHOBATh MPAKTHUECKUE MPEIOKEHUS.



