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AHHOTALIUA

JucuumuimHa «[IpumeHeHne BapUallMOHHOTO WCYMCIEHUS B HAYYHBIX MCCIEIOBAHUAX»
BXOJUT B BapMaTUBHYIO YacTb OOPa30BaTEIbHOW HpPOrpaMMbl IMOATOTOBKH OOYYarOLIMXCsA IO
Hanpasienuto 12.06.01 «Poronuka, mpuOOPOCTpOCHHE, ONTHUECKUE U OMOTEXHUYECKUE CHCTEMBI
U TEXHOJOIMM» HarpaBileHHOCTh «IIpuOopel M MeTOABl KOHTPOJS HPUPOAHOH Cpenbl, BELIECTB,
MaTepHuaoB U u3aenuit». Jucuuniamnna peanusyercs kadenpoit Nel.

JlvcuumuinHa HauesneHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA

o0menpodecCHOHATBHBIX KOMITETEHITHH:

OIIK-2 «cmocoOHOCTh mpesyiaraTh IYyTH peIIeHUs, BbIOMpaTh METOAWKY M CPEACTBa
IIPOBEJCHUS HAYYHBIX HCCIIEI0BAHUINY,

OIIK-3 «BnaseHue METOAMKON pa3pabOTKM MaTeMaTUYeCKUX M (HU3MUECKUX MOJeIeH
HCCJIETYEMBIX MPOIECCOB, ABJICHUN U 00BEKTOB, OTHOCSIIHNXCS K MPOodheCCHOHATLHOM cdepey;

npodecCHOHATBHBIX KOMITETEHIIHIA:

[IK-1 «BnageHue HAyYHBIMH OCHOBAMH TEXHOJOTHMH KOHTPOJII B HPUOOPOCTPOCHUU TIPU
pa3paboTKe HOBBIX IPUOOPOB U CUCTEM,

[IK-3 «cmocoOHOCTh pa3pabaThiBaTh W HUCCIIEAOBATh METOJbI M CPEJCTBA TOBBIIMICHHS
TOYHOCTH U HaJICKHOCTH MPUOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB UX MPOU3BOJICTBAY.

ConepxaHve AHMCHUIUIMHBI OXBAaThIBAE€T KPYI BOINPOCOB, CBA3AHHBIX C NPUMEHEHUEM
BapUAIlMOHHBIX TOAXOJOB K IIOCTAHOBKE M pEIICHUI0 HAay4HBIX NpolieM B (PuU3HUECKUX
HCCIIE0BAHUAX.

[IpenonaBanne QUCUUIUIMHBI IPEIyCMaTpUBAeT CleAyrone GopMbl OpraHu3alul yueOHOTo
MPOLIECCa: JIeKYUU, KOHCYIbMAayuu U camocmosmenbHas paboma.

[IporpaMMoOii IUCLHMIUIMHBI IPEAYCMOTPEHBI CIEAYIOIIUE BHABI KOHTPOJIS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTanus B GopMe 3a4era.
OO01m1ast TPYA0EMKOCTh OCBOCHUS JUCLUUIUIMHBI COCTABIAET 2 3a4E€THBIX CIUHHIIBI, 72 Yaca.

SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI».



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUYEeHUsI MO JUCHUIIHHE

1.1. Heau npenogaBaHus AW CHUNIHHBI
Lenpio mpenojaBaHusi TUCLUMUIUIMHBI SIBISETCS OCBOCHUE CTYJIEHTaMH METOJOB BapUAllMOHHOTO
WCUYHUCIICHUS ISl PEIICHUs HAyYHO-HCCIIEIOBATEIbCKUX 3a/ad, (popMuUpoBaHHE Yy OOyYarOIIMXCS
HABBIKOB BJIQJCHUS MAaTEMaTHYECKUM amnmaparoM JJis aHalIu3a IIMPOKOTrO KJjacca TEXHUYECKHX U
TEXHOJIOTHYECKHUX MPOOIIEM.

1.2. IlepedeHb MIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUsI MO AUCHHUILINHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJjbTaTamu ocBoenus OIl

B pesynbTare OCBOEHMS AMCHUUIUIMHBI OOydaromuiics [JODKEH 007anaTh CIEAYIOIUMU
KOMITETEHIMSMHU:
OIIK-2 «crmocoOHOCTh TpeaiaraTh IyTH pPElIeHUs, BRIOUpATh METOJIUKY M CPEICTBA MPOBEICHUS
Hay4YHBIX HCCIIEIOBAaHUI:
3HaTh — METO/IbI cOOpA M aHAIM3a JaHHBIX IIPU IPOBEICHUH HAyYHBIX UCCIICA0BAaHUII;
YMETh — OCYIIECTBJIATH IOCTAHOBKY M (hOpMalM3alluio 3a1a4 B MpodecCHOHATbHONW 00JacTu ¢
UCIOJIb30BAaHUEM MAaTEMATUYECKOI 0 anapara;
BJIAJICTh HABBIKAMHU — OILIGHKM IIeJIeCO00Pa3sHOCTH U I(PPEKTUBHOCTH MPUMEHEHUS BHIOPAHHOTO
MaTeMaTHYECKOro METO/ia peIeHHs 3a/1a4H;

OIIK-3 «BnameHMe METOAMKOW pa3pabOTKM MaTeMaTHYeCKUX U (U3UYECKUX Mojenen
HCCJIETYEMBIX MPOIECCOB, IBJICHUN U 00BEKTOB, OTHOCSIINXCS K TPO(ECCHOHATbHOM chepe».
3HATh — TEOPETUUECKHE OCHOBBI MOJICTMPOBAHUS KaK HAYYHOT'O METO/1a;

yMeTb — OOOCHOBBIBATH CTPATErHMI0 HAYYHOI'O TOWCKA; TBOPYECKU MPUMEHSATH MaTeMaTHYeCKOe
MOJICIUPOBAaHUE B LEISIX YIIyONeHUs 3HAHUM O €CTECTBEHHBIX M TEXHHYECKHX OOBEKTax H
nporeccax;

BIAJCTh HAaBBIKAMH — TIPEJICTABICHUS MaTeMaTHMYeCKHMX MOJENEH, OLIEHKM TpaHUll HX
MPUMEHUMOCTH;

IIK-1 «BnageHue HAy4YHBIMM OCHOBAMH TEXHOJIOTHM KOHTPOJS B MPHOOPOCTPOCHUU TIPH
pa3paboTKe HOBBIX MPUOOPOB U CUCTEM»:

3HATb — MAaTCMATUYCCKYIO ITIOCTAHOBKY 3a/1a4 BAPHUALITMOHHOT'O UCUUCIICHUS,

YMETh — OCYIIECTBIIATh MAaTEMAaTHYECKYI0 U HH()OPMAIIMOHHYIO IOCTAHOBKY 3a/1a4 BapUAI[HOHHOTO
HCYHUCIICHUA,

BJIAJICTh HABBIKAMU — DPEIICHHS 3a7ad ONTHMAIBHOTO YIPABIEHHS C HCIOJIH30BAHUEM METOOB
BAapHUALIMOHHOT'O UCUHUCIICHUS

[1K-3 «cmocoOHOCTh pa3pabaThiBaTh U MCCIEAOBATH METOABI U CPEACTBA MOBBIMICHUS] TOUHOCTH U
HAJCKHOCTH MPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB UX MPOU3BOACTBAY:

3HATh — MAaTeMaTWYeCKUd ammapar BapUAIlMOHHOTO HWCYKMCICHHS B MPUMEHEHUH K
po(hecCHOHATLHBIM 33/1a49aM;
yMETh — TMPHUMEHITh MAaTEMAaTHYCCKHI ammapar BapHallAOHHOTO WCYMCICHHS K PEIICHUFO

TCXHUYCCKUX U TCXHOJIOTMYCCKHUX 3a1a4,
BJIaJACTh HABbIKAMH — 3(1)(1)CKTI/IBHOFO PEIICHMA 3a]a4 BapUAIIMOHHOI'O HUCHYUCIICHU .

2. Mecto tucuuniauHbl B cTpykrype Ol
Jucuumrza He 6a3upyeTcs Ha 3HaHUSX, paHee MPUOOPETEHHBIX 00YJaIOUIMMHUCS B aCIIUPAHTYPE.
3HaHUs1, IOJyYEHHBIE IPU U3YYEHUH MaTepHalla JaHHON IUCLUIUIMHBI, UMEIOT KaK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCITIOJIB3YIOTCA B Hﬂy‘lHO-HCCJ’ICI{OB&TCJ’IBCKOﬁ pa60Te.



3. OobeMm qucnumanabl B 3E/akagem. uac
Jlannpie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI 1O

TUCHUIUIMHE (U paclpeesieHUe 3TOM TPYyI0OEMKOCTH MO CEMECTpaM) IpeCTaBlIeHbl B Tabnuiie 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bunx yde6HO# paboThI TpymoeMKOCTh 110
Bcero
ceMecTpam
No2
1 2 3

OO0uas TpyI10eMKOCTh 2/ 72 2/ 72
JUCHUILINHBI, 3E/(4ac)
AyoumopHubsle 3anamus, BCETO Jac., 14 14
B mom uucne
aexuuu (JT), (dac) 14 14
[IpakTudeckne/ceMuHapCKUE 3aHATHS
(I13), (wac)
nabopartopusie pabotsl (JIP), (dac)
KypcoBoii mpoekT (padora) (KII, KP),
(gac)
DKk3amMmeH, (Jac)
CamocmonamenvHasn paboma, BCETo 58 58
Bua npoMeKyTOYHOTO KOHTPOJIS: 3auer 3auer
3aueT, mudd. 3aueT, 3k3ameH (3ader,
Jdudd. 3a4, Ik3.)

4. Coaepxxanme JTUCHUMILTHHBI
4.1. PacnpenesjieHue TPyA10eMKOCTH AUCITUNIHHBI

mo pasaejgamM U BUAaM 3aHATHH

Pazpaenbr 1 TeMbI TUCHIUTIIIMHBI K UX TPYAOEMKOCTH ITPUBECHBI B Ta0IUIIE 2.
Tabnuna 2. — Pa3nensl, TeMbI TUCIUTUINHBI U UX TPYIOEMKOCTh

Paznensl, TeMbI TUCITUTUTMHBI Jlexkmuu | 113 (C3) JIP KIIT CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 2

Paznen 1. Metop Bapuanuii B 3aja4ax c 2 10
HEMOJBUKHBIMH KOHIIAMU
Pazgen 2. BapuanuonHusie 3a1auu ¢ 2 12
TTOABM)KHBIMH TPaHHUIIAMHA
Paznen 3. BapuanuonHsie 3a1auu Ha 2 12
AKCTPEMYM
Paznen 4. IIpssMbie METOIBI B BApUAITHOHHBIX 2 12




3a1a49ax
Paznen 5. IIpunokeHus BapUaliMOHHBIX 6 12
METOJIOB

Hroro B cemecTpe: 14 58
Hroro: 14 0 0 0 58

4.2. Coaep:xxaHue pa3iejoB M TeM JEeKINOHHbIX 3aHATHH
CogepxaHue pa3JelioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabIuIe 3.

Ta6muma 3 - ComeprxaHue pa3eoB U TeM JEKIIMOHHBIX 3aHATHI
Howmep paznena HaszBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Tewma 1.1. 3agaun, npUBOAIINE K BAPUAITMOHHBIM ITPOOIEMaM.
[Ipocreiimias 3aaya BaprualmOHHOTO UCYUCIeHus. Bapuanus u ee
cBoiicTBa. YpaBHenue Diinepa (1 gac)

1 Tema 1.2. @yHKITMOHAIBI, 3aBUCSTIINE OT HECKOJIbKUX (PYHKITUH.
OYHKIMOHABI, 3aBUCAIINE OT PYHKIIMA MHOTUX IEPEMEHHBIX.
Kanonnueckuit Bun ypaBHeHus Diisnepa (1 gac)

2 Tema 2.1. IlpocTeiimas 3agada ¢ IOJBUKHBIMU I'paHULIAMU. 3aa4a C
MOJIBIKHBIMU TPaHULIaMU 1711 (QYHKIIMOHAJIOB, 3aBUCSIINX OT ABYX
¢ynkuunii(1 gac)

Tema 2.2. DxcTpemanu ¢ yrioBeIMU Toukamu(1 gac)

3 Tema 3.1. OCHOBHBIE THIIBI 33/1a4 Ha YCIIOBHBIM 3KCTPEMYM.
Heo6xomumele yciaoBus B 3amaue Jlarpanxa M H30NEepUMETPUIECKON
3anade. 3anada bonbpiiano u 3agaua Maiiepa(1 gac)

3 Tema 3.2. Jlocrarounsie ycioBus skcTpemyma. Crnadblif SKCTpeMyM.
VYcnosue SAxkobu. UuBapuanTHeiit uaTerpai [ mnsoepra. CUnbHBIMA
skcTpemyM (1 gac)

N

4 Tema 4.1. ®opmynupoBKa BapHaIMOHHBIX 3a/1a4. MeTo
MUHHUMM3HPYIONNX TocieaoBarenbHocTel (1 gac)
4 Tema 4.2. Metonbl npubnuxeHHoTo pemenus. [Ipubnmkennoe

pelieHre 3a1a4u Ha COOCTBEHHBIC 3HaYeHUS. [[BOICTBEeHHBIE
BapuannoHHbIe 3a1aun (1 Jac)

S) Tema 5.1. Ilpunnun ['amunsrona. Konebanus crpynsl. Konebanus
MeMOpaHbl. YpaBHEHHsI IBH)KCHUS HACATBHOM )KUAKOCTH (2 yaca)
S) Tema 5.2. Asponnnamunyeckas 3agada Herorona. Borpocsl

YCTOMYMBOCTH KOHCTPYKIMK. Bapranuonusie npuHIunel Jlarpanxka,
Peticcaepa u KactunbsiHo (2 yaca)

5 Tema 5.3. BapuarimonHble TPUHLIMIIBI TEPMOYIIPYTOCTH. JIByCTOpOHHKE
OILICHKHU B TEIJIONPOBOJHOCTH (2 yaca)

4.3. IlpakTuueckue (ceMUHAPCKHE) 3aHATHS
TeMbl MpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 4.

Ta6muia 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

No Ne
| Tembl npaxriueckux sansruii | POPMBI TPAKTHUECKHX 3aHATHH TpynoeMKocte, | pasjena
n/m (qac) UCLIUII-
AnCI
JIUHBI
Y4eOHBIM MIAHOM HE TIPeTyCMOTPEHO




Bcero:

4.4,

JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHUIIE 5.

Tabmuia 5 — JlabopaTopHbIe 3aHIATHS U MX TPYTOEMKOCTh

No

/o

HaumenoBanue nabopatopHbsIx padoT

TpyrnoeMKoCTb,
(gac)

Ne paznena
JUCHUITIITNHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero:

4.5. KypcoBoe npoekTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocTosiTeibHasi padoTa 00y4aromMXxcst
Bunbl camocTosaTensHON paboTh U €€ TPYI0EMKOCTh MPUBEICHBI B TabuIIe 6.

Tabnuma 6 Buasl caMoCTOSTENBHON pabOTHI U €€ TPYI0EMKOCTh

Bun camocTosTensHOl pabOTHI Bcero, gac | Cemectp 2, uac
1 2 3
CamocrosiTenbHas paboTa, BCEro 58 58
A3Yy4YE€HUE TEOPETUUECKOT0 MaTepuaia 48 48
mquctruHbl (TO)
KypcoBoe mpoektupoBanue (KII, KP)
pacuetHo-Tpaduueckue 3amanus (PI'3)
BhIMONTHEHKE pedepaTta (P)
IMoaroroBka K Tekymiemy KoHtposo (TK) 10 10
nmomarraee 3amanue (/13)
KOHTPOJIbHBIE pa0boThl 3a0uHuKOB (KP3)

5. IlepeueHb yueOHO-METOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEIbHOM

PadoTHI 00y4aKOIIMXCH MO JMCUHUILINHE (MOLYJIIO)
Y4eOHO-MeTOINYEeCKHEe MaTepHajbl JJIsl CaMOCTOSITEIbHON paboThl 0OYyYaIOUIMXCSl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHOM JUTEPATYPHI
OcHoBHas1 uTEparypa
[TepeyeHb OCHOBHOM TUTEPATYPHI IPUBEICH B TAOIHIIE 7.

Tabmuma 7 — [lepeueHb OCHOBHO# JIUTEPATyPhI

6.1.




8

Hludp bubnuorpaduyeckas ccpuika / KonngecTBo 5K3eMILISIpOB B OMOIHOTEKE
URL anpec (KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)
3BC Jlaub Abnapaxmanos, B.I'. DiaemMeHTsI DBC Jlaun

BapHAIMOHHOTO UCUHCIICHUS U
ONTUMAJILHOTO yIipaBieHus. Teopus,
3a7a9H, HHIUBUyaIbHbIC 3a1aHHS.
[DnexTpoHHbIH pecype] : YueOHbIe
nocob6wust / B.I'. AGnpaxmanos, A.B.
Pabuyk. — Onekrpon. nan. — CII6. :
Jlanp, 2014. — 112 ¢. — Pexxnm
JIOCTYyTIA:
http://e.lanbook.com/book/45675 —
3ari. ¢ 9KpaHa.

Tabnuua 8 — [lepeveHb HONOTHUTENBHOM JTUTEPATYPHI

6.2.  /lomoJHHMTeJbHAA JIUTEPATypa
[lepeuyeHb JONOTHUTENBHOM JTUTEPATyphl IPUBE/CH B Tabmiie 8.

Mudp bubmmorpaduueckas ceoiika/ URL | KomudecTBo 3K3eMIUISIPOB B OMOIHOTEKE
azpec (Kpome 3IEKTPOHHBIX IK3EMILISPOB)
3BC Jlaub ['tontep, H.M. Kypc BapralimoHHoro 9BC Jlans
ucuMcieHus. [DIeKTpOHHBIN pecypc] :
YueOHble T0cO0US — DIEKTPOH. JaH.
— CII6. : JIanb, 2016. — 320 c. —
Pexxum nocryma:
http://e.lanbook.com/book/119 — 3ar.
C 9KpaHa.
DBC Jlaub Kanunkun, A.B. Bapuanuonsnoe SBC Jlaub

ucuMciIeHue. [DIeKTpoHHbIN pecype] :
YuebHo-MeToaruecKre mocoous / A.B.
Kannukwun, A.B. Mactuxun, JLIL.
[TapmieB. — DnekTpoH. 1aH. — M. :
MI'TY uMm. H.D. baymana, 2015. — 53
c. — Pexwum nocrymna:
http://e.lanbook.com/book/52058 —
3ari. ¢ aKpaHa.

7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHHKAIIMOHHOM ceTH

HMHTEPHET, Heo0X0aAMMBIX JJisl 0CBOEHHUS AU CLHUILINHDbI
[Tepeuens pecypcoB nHpopManroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xommuMbIx

JUIS OCBOCHHMSI TUCIIMIUIMHBI PUBEICH B Ta0uIe 9.

Tabmuna 9 — Ilepeuenn pecypcoB mHbopmannoHHO-TenekoMMmyHuKarmonHo cetu MHTEPHET,
HEOOXOUMBIX JIJISl OCBOEHUS THUCHUTIIHHBI

URL agpec

HaumenoBanue

http://www.math-net.ru
http://e.lanbook.com/view

9BC «Jlaaby»

OO01epoccuiickuil MaTeMaTHYeCKUii opTal



http://e.lanbook.com/book/45675
http://e.lanbook.com/book/119
http://e.lanbook.com/book/52058
http://www.math-net.ru/
http://e.lanbook.com/view

8. IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3yEMBbIX MPH

OCYIIECTBJIEHMH 00PAa30BaATEJIbHOIO MPOLECCA M0 AUCHHUILINHE
8.1. IlepeyeHb MPOrpaMMHOIO0 oGecreYeHust
[TepedyeHs UCIOIB3yeMOTro MPOrPaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Tabnuua 10 — I[TepeueHp nporpaMMHOTo oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeyeHb HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[lepedyenp ncnonabp3yeMbIx HH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM IpeCcTaBieH B Tabnuue 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

He npenycmorpeno

9. MarepuajibHO-TEXHUYECKasA 0a3a, He00OX0AUMAas IJIsl OCyILeCTBJIeHUSI

00pa30BaTeJbHOI0 MPOLECCA MO JUCHUIINHE
CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl IIPeACTaBIICH B TabuIe 12.

Tabnuma 12 — CocraB MaTepraibHO-TEXHHUECKOH 0a3bl

Howmep aygutopuu
Ne /it HanmeHnoBaHMEe COCTaBHOM YacTH MaTEPHAITBHO-TEXHUYECKOM 0a3bl (mpu
HEOOXOIMMOCTH )
1 JlekunoHHas ayiuTopust

10. ®oHa 01IEHOYHBIX CPEICTB /IJIs MPOBeeHHUsI MPOMEKYTOUYHON aTTecTAlNU

00y4aroIUXCs M0 JUCHUIJINHE
10.1. CocraB (hoHma OIICHOYHBIX CPEACTB MPUBEACH B Tadiuie 13
Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEJCTB ISl MPOMEKYTOUYHOM aTTeCTallK

Bua npomexxyTouHOM arTecTanuu [IpumepHBIi nEepeYeHb OLEHOYHBIX
CPEICTB

3auer Crnncok BOonpocos

10.2. TlepedyeHb KOMIIETCHIIMI, OTHOCSIIUXCSA K IUCHUIUIMHE, W ATambl MX (OPMHPOBAHUS B
npoliecce OCBOCHHUSI 00pa3oBaTeIbHON MPOrpaMMBbl IPUBE/ICHBI B Tabmule 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMK C yKa3aHHEM JTamoB WX (OpMUPOBaHHUS B IpoIlECcCEe
OCBOCHMS 00pa30BaTEIIbHOM MPOrpaMMBbI

Otansl OPMHUPOBAHUS KOMIIETCHIIUN IO
Howmep cemectpa

TUCIUILTAHAM/TIPaKTHKaM B mporiecce ocBoenus OI1

OIIK-2 «crmocoOHOCTh TpeasiaraTh IMyTH PEHICHUs, BHIOUpATh METOJIUKY M CPEICTBA MPOBEICHUS
HAyYHBIX MCCIICIOBAHUI»

5 MaremaTtnueckue  METOABl  ONTHUMH3allMd B HAYYHOM
HCCJIeTOBaHUH

9 [IpuMeHeHre  BapuMallMOHHOTO  HUCYHUCIEHHMS B HAYYHBIX
HCCIICTOBaHUAX

7 MeToandeckue OCHOBBI TOATOTOBKY JUCCEPTAIIMH K 3aIIUTE

OIIK-3 «BnajgeHuWe METOAMKON pa3paOOTKHM MaTEeMaTHYECKUX W (PU3WYECKHX  MOJenei
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HCCJIETyeMbIX MPOIIECCOB, SIBICHUN U OOBEKTOB, OTHOCSIINXCS K MTpodecCHoHabHOM cheper

2 ]ijMeHeHHe BapnalfuOHHOTI'O NCYUCIICHUS B HAay4YHBIX
HCCICOOBaHUAX

2 MaremaTudeckue METOAbI OIITUMU3AINU B HaydYHOM
HCCICA0OBaHUU

7 MeTtoaudueckue OCHOBBI IIOITOTOBKU AUCCECPTAllUU K 3allIUTC

IIK-1 «BnameHue HAy4YHBIMM OCHOBAMH TEXHOJOTHH KOHTPOJS B MPHOOPOCTPOCHUU TIPH
pa3pabOTKe HOBBIX MPUOOPOB U CUCTEM)

1 Opranuzanus IUCCEPTAMOHHBIX UCCIEIOBAHUM

5 [IpumeHneHre  BapWAIIMOHHOTO  HMCYMCICHUS B HAyYHBIX
HUCCICOOBAHUAX

7 [TpuGops! 1 METOIBI KOHTPOIIS

ITK-3 «crmocoOHOCTh pa3pabdaThiBaTh U UCCIIENOBATh METOABI U CPEJCTBA MOBBIIICHUS TOYHOCTH U
HaJISKHOCTH MPUOOPOB U TEXHOJOTUUECKHX MPOIIECCOB UX MTPOU3BOICTBAY»

5 [IpuMeHeHHEe  BapHMallMOHHOTO  MCYUCIECHHA B HAy4dHBIX
UCCIIEI0BAHUAX
7 [TpuGops! 1 METOIBI KOHTPOIIS

10.3. B kadecTBe KpUTEPHEB OIICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUS) y OOYYaAIOIIUXCS
KOMITETEHIIMI MPUMEHSIETCS IIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnpHas u 4-OabHas IIKadbl IS ONEHKH CPOPMHUPOBAHHOCTH
KOMIIETECHIIU .

Ta6mmma 15 —Kpurepun ornieHkn ypoBHsi chOpMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHINH
100- .
4-6ayutbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI
OayuTbHasI
IKana
HIKana
- oOyuaromuiics TJyOOKO M BCECTOPOHHE YCBOHMJ MPOTPaMMHBIN
Marepuain,
- YBEPEHHO, JIOTUYHO, IIOCIEA0BATEIBHO U TPAMOTHO €r0 U3JIaraerT;
- ONMpasChb HA 3HAHMS OCHOBHOW U JIOMOJIHUTEIBHON JIHUTEPATYpHI,
85<K <100 COTIAHO» o0 MPUBSA3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHUS C TPAKTUUYECKON
(GAITCHOY | estTenbHOCTBIO HaIlpaBJICHNUS,
- yMeJi0 0OOCHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM UJICH;
- IeJIaeT BBIBOABI M 0000IICHUS,
- cBO0OOJIHO BJIAJICET CUCTEMOM CIICIMATN3UPOBAHHBIX OHATHII.
- o0yyarouuiicss TBEpI0 YCBOWII MPOTpaMMHBINA MaTepuai, TpaMOTHO U
[0 CYUIECTBY M3Jaraer e€ro, ONHUPasICh HAa 3HAHUS OCHOBHOWU
JTUTEPaTyphI;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
70<K<s4 (Xopotto» - YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKON JEATEIbHOCTBIO
(GAUTCHO» HaIlpaBJICHNUS,
- ApryMEHTHUPYET HayUHbIE TIOJIOKECHUS;
- IeJIaeT BBIBOABI M 000OIICHUS,
- BJIQJICET CUCTEMON CEIHAIM3UPOBAHHBIX MOHITHUH.
- 00yyYaromuics yCBOWJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYIIECTBY M3Jaraer €ro, ONMpasich Ha 3HAHMS TOJIbBKO OCHOBHOMU
«YHOBJIETBO- | JINTEPATYPHI;
55 <K< 69 PUTCIIEHO» - JIONyCKaeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«GauTE€HO» | - UCHBITBIBAECT 3aTPYJHEHHs B IMPAKTUYECKOM NPUMEHEHUW 3HAHUU
HaIpaBJICHNUS,
- c1a00 apryMEeHTUPYET HayIHbIE TIOJIOKEHUS;
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- 3aTpyAHsAeTCs B (JOPMYIMPOBAHUH BBHIBOJOB U 0000ILECHUI];
- YACTUYHO BJIA/ICET CUCTEMOH CIIEIIUAIN3UPOBAHHBIX TOHATUH.

K<sa

- o0yvaromuiicsi He YCBOWJ 3HAYUTEIBHOW YacTH IPOrPaMMHOTO

Marepuana;

(HEYJIOBJIETBO | -  JIOIIYCKAeT CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTU  TpH
PUTENBHO» | PACCMOTPEHUU IPOOJIEM B KOHKPETHOM HalpaBleHUY;

«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MPUMEHEHUN 3HAHUN;

- HE MOKET apryMEHTHPOBATh HAayUHBIE [TOJIOKECHHUS];

- He (OPMYIIUPYET BBIBOJIOB U 00OOIIECHUIA.

10.4. TwunoBbie KOHTPOJIHHBIC 3aTaAHUS WJIH UHBIC MaTEPHAIIBI:
1. Bompocs! (3agaun) 1uist sk3aMeHa (tabsmma 16)

Tabmuia 16 — Boripocs! (3amaun) 115 9K3aMeHa

Ne i/t

[Tepedyens BompocoB (3a1av) 1 IK3aMeHa

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

2. Bornpoch! (3amaun) 11 3aueta / nuddepeHmpoBaHHOro 3a4ueTa (Tadauma 17)
Ta6muma 17 — Boripocs! (3amaun) mis 3avera / audd. 3adera

Noen/m | [lepedenn BompocoB (3ama4) yist 3a4eta / nuddepeHIImpoBaHHOTO 3a4eTa
1 3anauu, NPUBOIAIINE K BAPUALIMOHHBIM IIPOOIIEMaM.
2 [Ipocreiimias 3aaya BapuallmOHHOTO HCUKUCIIeHUs. Bapuanus u ee cBoicTBa.
3 VYpaBHeHue Diiepa.
4 OYHKIIMOHAIBI, 3aBUCSIINE OT HECKOJIBKHUX (DYHKITHIA.
5 OYHKIMOHABI, 3aBUCAIINE OT PYHKIIMIA MHOTUX IEPEMEHHBIX.
6 Kanonnueckuii Buj ypaBHEeHUs Dusiepa.
7 [Ipocreiimas 3agaya ¢ MOABUKHBIMU TPAHULIAMH.
8 3aava ¢ MOABMKHBIMY IPaHULIAMU U1 (PYHKIIMOHAJIOB, 3aBUCSIINX OT ABYX (PYHKIIHIA.
9 DKCTpeMalld ¢ YIIIOBBIMU TOYKAMH.
10 OcHOBHBIE TUIIBI 331249 HA YCIIOBHBIN AKCTPEMYM.
11 Heo6xoaumeie ycinoBus B 3aaade Jlarpanxa.
12 Heo6xoauMeble ycaoBHs B M30MIEPUMETPUUCCKON 3a1ade.
13 3agaua bosbiiano.
14 3amaua Maiiepa.
15 CnaOblii M CUIIBHBIN SKCTPEMYM.
16 Ycnosue Sko6u.
17 WuBapuanTHbIi naTerpan ['misbepra.
18 MeTtoa MEHUMU3HPYIONTUX TTOCTIEA0BATEIIbHOCTEH.
19 [TpubnmxeHHOe pelieHne 3a/1a4i Ha COOCTBEHHBIC 3HAUCHUSI.
20 JIBOIICTBEHHBIE BapHAIMOHHBIC 3aa9H.
21 [Tpunmun 'amuneTOHA.
22 Konebanus ctpynbl. Konebanust MemOpaHBbI.
23 YpaBHEeHUs IBUKESHUS UACATBHON KUKOCTH.
24 Absponunamuueckas 3amada HerotoHa.
25 Bonpockl ycTOMYMBOCTA KOHCTPYKLIHA.
26 Bapuanuonnsie npuniunel Jlarpanxka, Peiiccuepa u KactuibsiHo.
27 BapuarmoHHbie MPUHIUITBI TEPMOYIIPOTOCTH.
28 JIByCTOpOHHUE OIICHKU B TETJIOMPOBOIHOCTH.
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3. Tembl M 3amaHue IS BBINOJIHEHUS KypCOBOH paOOTHI / BBINOJIHEHHS KypPCOBOTO IPOEKTa
(Tabmuma 18)

Tabmuua 18 — IlpumepHblli mepeueHb TEM Ui BBIIOJHEHHUS KYpPCOBOM pabOTHI / BBIOIHEHUS

KypCOBOT'O TPOEKTa

No 11/ [IpumepHbIi TepeyeHb TeM IS BBIOJIHEHHUS KyPCOBOW PaOOTHI / BBITOTHEHHS
°on/n
KYPCOBOI'O IIPOEKTa

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4. Borpocs! [J1s IPOBEICHHUS MPOMEKYTOYHOMN aTTECTAIlUH MPH TeCTHPOBaHUH (Tabsuima 19)

Tabmuua 19 — [IpumepHbIii IepedeHb BOIIPOCOB ISt TECTOB

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB

He npenycmorpeno

5. KoHTpoIbHBIE U MPaKTHYECKUE 3a1a4n / 3aAaHus 10 auciumuinae (tabnuma 20)
Ta6muma 20 — [IpumMepHbIii TepedeHb KOHTPOJIBbHBIX M MPAKTHYECKUX 3a7a4 / 3aTaHIi

Ne n/mt [TpumMepHbIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3a1a4 / 3a1aHuil

1 Haiitu nepByro Bapuanuo (QpyHKIHMOHAIA, ONPEIEICHHOIO HA HOPMHUPOBAHHOM
MIPOCTPAHCTBE HEMPEPHIBHO MU HEepeHIIUpYyeMbIX QYHKINH.

2 Haiitu Bce skcTpeManu (pyHKIMOHANA, yIOBJIETBOPSIONINE 3aJaHHBIM KPaeBbIM
YCIIOBUSIM.

3 Haiitu skcTpeMany B BapyMallMOHHBIX 3aJa4ax C MPaBbIMU MOJABHKHBIMY KOHIIAMH.

4 Hcnonb3yst METOBI BAPHALIMOHHOTO MCUNCIICHMS], HAUTH PAcCTOSHUE OT Havaja
KOOPIMHAT JI0 TIJIOCKOM KPUBOM.

5 Hcnonb3ys MeTOIbI BapUALIMOHHOTO UCUUCIICHUS, HAUTH KpaTyaiiiee pacCTOSHUE
MEXy IBYMsl KpUBBIMH Ha MJIOCKOCTH.

6 Onpenenuts raaaxkue QyHKIUH, HA KOTOPBIX MOXKET JOCTUTaThCs SKCTPEMYM

3aJJaHHOTO (DYHKITMOHAJIA.

10.5. Meroauueckue Marepuajbl, ONPENCISIIONINE MPOIEAYpPhl OIICHUBAHMUS 3HAHUH, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTePU3YIOIINX dTanbl (GOpMUPOBAHUS KOMIETCHIIHIA,
conepskarcs B [Tonoxxkenusx «O TekylieM KOHTPOJIE YCIIEBAEMOCTH M IMTPOMEXYTOUHOM aTTeCTalluu
crynentoB ['VAIL, oOydarommxcss 1o mporpammamM BbICIIEro oOpazoBaHus» U «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa yueOHOH paboThl cTyneHTOB B 'Y Ally.

11. MeToaguveckue yKazanus JAJ1s1 00y4aHOIIUXCS 110 OCBOCHUIO TN CIUIIINHBI

Ilenpto mpernogaBaHusl JUCIUILIMHBL SBJISCTCS OCBOCHHE CTYICHTaMH METOJOB BapHUAIlMOHHOTO
WCUMCIICHUS JUIS PEIICHUS HAyYHO-MCCIICI0BATEIbCKUX 3a/ad, (OpMUpOBaHUE y O0YYarOIIUXCs
HABBIKOB BJIAJICHUS MAaTEMaTHUYCCKUM amapaToM Ui aHalu3a IMHPOKOro Kjacca TeXHUYECKUX H
TEXHOJIOTHYECKHUX TIPOOIIeM.

MeToauyeckue yKa3aHusi 1Jisl 00y4aOIIUXCS 0 OCBOEHMIO JIEKIIMOHHOT0 MaTepuaJia
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OCHOBHOE Ha3HAYEHUE JIEKIIMOHHOTO Marepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE M3JNIoKeHHe ydeOHOro Marepuaia. HazHaueHrne COBpEMEHHOM JIEKIIUN B PaMKaXx
JUCIUTIMHBI HE B TOM, YTOOBI TOJYYUTh BCIHO HMHPOPMAIMIO IO TeMe, a B OCBOCHUU
dbyHIaMEHTAIBHBIX TPOOJIeM JUCIUIUIMHBI, METOAO0B HAYYHOTO MMO3HAHUS, HOBEUIITNX JTOCTHKEHUH
HAay9HOW  MbICIM. B ydeOHOM mporecce  JIEKIMS  BBIMOJIHSAET  METOOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 M HH(POPMAIIMOHHYIO (YHKIUU. JIeKIHs pacKpbiBaeT MOHATUHHBINA ammapar
KOHKPETHOW 00JacTH 3HaHUs, €€ TpoOJeMBbl, JaeT IeIbHOE MPEACTABICHHE O JIUCIHUILIIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMM.

[InaHupyeMble pe3yIbTaThl IPH OCBOCHUH 00YYAFOIITMMCS JICKIIMOHHOTO MaTepraa;

— TOJIy4YEHUE COBPEMEHHBIX, LIETIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHUM, YPOBEHb KOTOPBIX
OIIPEIEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOMU TeME;

— TIOJIyYEHHE OTBITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHE  TPO(EeCCHOHATHLHO—/IETOBBIX  KAauecTB, JIOOBM K  TpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— MOJIy4YeHHE 3HAHHIl O COBPEMEHHOM YpPOBHE Pa3BUTHA HAYKHW U TEXHUKH U O MIPOTHO3E
WX Pa3BUTHUS Ha ONFDKAUIIINE TOJIBI;

— HAy4YUTCS METOJIWYECKH o00pabaThiBaTh MaTepuan (BBIICIATh TJIaBHBIE MBICTH U
MOJIOKEHUS, IPUXOIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHBIX (HOPMYIUPOBKAX);

— TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHSITHH.

JIeKUMOHHBIA  MaTepHall  MOXKET  CONPOBOXKIATHCS  AEMOHCTpPAlMEl  ClailloB U
UCIIONIb30BAaHMEM pa3[JaTOYHOTO0 MaTepuaia TMpH MPOBEASCHUH KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX PUMEHEHHS OT/ICTBbHBIX TEMATHUK TI0 TUCIUTIINHE.

MeToanuyeckne ykKa3aHusl JAJIsi OOyYAOIIMXCH MO NMPOXONKIACHUI0 CAMOCTOATEJIbHOMN
padoThI

B xone BBIMOMHEHMS CaMOCTOATENBbHOM paboOThI, OO0YyYaroIIUiicsi BBINOJHSET paboTy IO
3aJJaHWI0O W TIPU METOJIUYECKOM PYKOBOJCTBE IpErojaBareis, HO 0e3 ero HemocpeJCTBEHHOTrO
YYaCTHS.

B mpomecce BBIONHEHHS CaMOCTOSTENBHOM pPabOThI, y oOydaromerocs GopMHUpyeTCs
nenecooOpa3Hoe TUIaHUpOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMCHUS U
HaBBIKM B YCBOCHUU U CUCTEMAaTH3aI[MH MPHOOpETaeMbIX 3HAHUH, 00eCTIeYBaET BEICOKUN YPOBEHD
yCIIEBaEMOCTH B MEPUOJl O0yUEHHSI, [IOMOTaeT NOJIYYUTh HABBIKH MOBBIICHUS MTPO(HECCHOHATBEHOTO
YPOBHSL.

MeroauyeckUMH ~ MaTepualaMd,  HaNpaBISIONIMMH  CAMOCTOSTENIbHYIO  paboTty
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 1o IUCIHUILTHHE.

MeToanyeckne yKa3aHusi il O0y4aWIIMXCA IO TMPOXOKIECHUIO NPOMEKYTOUYHOM
arrecTaumnu

IIpomexxyrounas arrecranus o0yJaromuxcs IpeayCMaTpUBaET OLICHUBAHUE
MPOMCIKYTOUHBIX W OKOHYATCJIIBHBIX PC3YyJIbTATOB 06yquI/1;1 10 AUCHUIIJIINHEC. Ona BKIJIIOYaeT B
ceost:

— 3a4eT — 3TO QopMma OIEHKU 3HAHHI, MOJYyYEeHHBIX OOyYarolMMCS B XOJA€ H3y4eHUs
y4eOHOH AMCUMIUIMHBI B LEJIOM WJIN MPOMEXYTOUHasl (IO OKOHYAHUHM CEMECTpa) OLIEHKA 3HaHWU

00ydJaronuMcs o OTJICIBHBIM pa3/ienaM JUCIUTUINHBI C aTTECTAIIMOHHON OIICHKON «3a4TEHOY HIIH
«HE 3aU4TECHOY.
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Cucrema OIICHOK TMpPH MPOBEACHUU IPOMEKYTOUHOM aTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUU C TpeboBanusmu [lomoxennit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEXKYTOUHON artectanuu cryneHToB [YAII, oOydarommuxcss 1o MmporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIIEHKH KadyecTBa Y4YeOHOW paboThI
ctyaeHToB B 'Y AID».



JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprkaHre U3MEHEHHUH U JOTIOTHCHIH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

ITonnuce
3aB.

kaeapoit
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