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AHHOTAIUA

Huctuminaa «lIpoBelieHre TEOpeTHYECKUX HCCIeI0OBaHU» pa3paboTaHa
JUISL  CTYIEHTOB, oOOydJaromuxcsi 1o HampaBieHuto mnoarotoBkun 15.06.01
«MarmHocTpoeHue», mnporpamMma «TexXHOJOTUS MaIllMHOCTPOCHHUS», BXOJIUT B
oOs13aTeNbHbIC AUCIUIUIMHBI BapUaTUBHOM yacTu 6s10ka b1 Jlucuumivnnel (MOysn)
yueOHoro miana (b1.B.O/1.4).

TpymoeMKoCTh JUCHUIUIMHBI OCTaBisieT 3 3adeTHhIX eauHull (108 dgacon).
Y4yeOHbIM TJIAaHOM  MPEAYyCMOTPEHBI  JIEKIMOHHbIE 3aHsATus (18 yacoB),
npakTrdeckue 3ausaTus (18 gaca), camocrosTenpHas paboTa cTyAeHTOB (72 yaca), B
TOM 4Hciie 9 yac Ha KOHTPOJb. JlUCIMIUIMHA peanu3yeTcss Ha 2-0M Kypce B 3-eM
cemectpe. Dopma KOHTPOJIS 110 AUCIUIUIMHE — YK3aMEH.

Hucruminaa «lIpoBeneHne TEOPETUUYECKUX HCCIEAOBaHUI» HeoOXxoauma
U1si POPMHUPOBAHUS OCHOBHBIX MPO(PECCHOHATBHBIX KOMIIETCHIIMM, CBS3aHHBIX C
BEITIOJTHCHUEM HAYYHOU JEATCTLHOCTH B MAITMHOCTPOCHHH.

Hear» dopMupoBaHue Yy acHUpPaHTOB 3HAHUH, HEOOXOIUMBIX IS
(GbopMHpPOBaHUS TBOPUYECKOTO MBINIUICHUS] W TIPUBUTHS HABBIKOB HMCIOJH30BaHUS
MPUOOPETEHHBIX (PyHTaMEHTAIbHBIX 3HAHUN, OCHOBHBIX 3aKOHOB W METOJIOB IPHU
MIPOBEICHUH TEOPETHUECKUX UCCIIEIOBAHMIM.

3agaun:
1) CdopmupoBaTh TPEICTABICHHS O CHCTEME HAKOIUICHHS HayYHBIX

3HAHWM W METOoJax HAy4YyHOTO WCCIEOBaHUS; O METOJaX IUTAaHHUPOBAaHUS U
OpraHu3aliy dKCTIEPUMEHTAILHOTO UCCIIETOBAHMUSI.

2) TlonydnTh TEOpPETHYCCKUE 3HAHUS M MPAKTUYCCKUE YMCHHS U HABBIKU
PacCMOTPEHHUS MPAKTUYECKUX BOMPOCOB U 33714, BOZHUKAIONTUX MPH MOCTAHOBKE,
TJTAHUPOBAHUH U 00pa0OTKE WHKCHEPHBIX SKCIIEPHUMEHTOB.

3) HayuwuTh acnMpaHTOB MPAKTHYSCKOMY MPUMEHEHHIO TEOPETUYECKHX
METOJIOB U MTOJAXO00B K 00pab0oTKe SKCTIEPUMEHTAILHBIX TAHHBIX.

Jlis  yCmemrHoro M3ydeHUs AUCHUIUIMHBI «MeTombl BBITIOJHEHUS U
00pabOTKM IKCIEPUMEHTATBHBIX UCCIEAOBAHUI) Y 00YUaAIOMUXCS JOJKHBI OBITh

C(i)OpMI/IpOBaHBI CICAYIOMUE IMPCABAPUTCIIbHBIC KOMIICTCHIIMN



OIIK-8 roTOBHOCTh K MPENOJaBATENbCKON JEATEIBHOCTA IO OCHOBHBIM
00pa30BaTeNbHBIM IIPOrPaMMaM BhICIIETO 00pa30BaHUS,

[1K-2 crnocoOHOCTh K MOCTPOCHUIO UJIM CHUHTE3Y MaTeMAaTUYECKUX MOJENen
TE€XHOJIOTHYECKHX MPOLIECCOB B MAIIMHOCTPOEHHUH;

VYK-1 cnocoOHOCTh K KPUTHYECKOMY aHalIM3y U OLCHKE COBPEMEHHBIX
HAay4YHBIX JOCTW)KCHHUW, TECHEPUPOBAHMIO HOBBIX HJEH IIpU  pPELICHUU
MCCJIEI0BATENBCKUX U MPAKTUYECKUX 337a4, B TOM YUCJIE B MEXIUCLHUILIMHAPHBIX
00J1aCcTsIX

YK-2 cnocoOHOCT TPOEKTUPOBATH M OCYMIECTBISTH KOMIUIEKCHBIC
UCCJIEIOBAHMS, B TOM YHUCJE€ MEXJIUCUUIIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO
CUCTEMHOTI'O HAay4YHOTO MHPOBO33PEHHUS C HUCIOJb30BAaHUEM 3HAHMW B 00JACTH
UCTOpUHU U (pUstocoPpuu HAyKH,

VYK-5 cnocoOHOCTBIO ClleI0BaTh 3TUYECKUM HOpPMaM B MpOo¢eCCHOHAIbHOU
NEATEIbHOCTH;

VYK-6 cnocoOHOCTh IUTAaHMPOBATH M pemaTrh 3aJadyd  COOCTBEHHOTO
1po(heCCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

B pesynbrare wW3yueHUs JUCHUIUIMHBI y ACOHUPAHTOB (DOPMUPYIOTCS

CICAYIOIINC YHHBCPCAJIBHBIC H HpO(i)eCCI/IOHaJ'IBHBIe KOMIICTCHIIMHN (BHGMCHTBI

KOMIICTCHITU ).
Ko n ¢popmymposika Atanbl GOPMUPOBAHHSI KOMIETEH T
KOMIETeHIHH
MPUHIUIIBI HAYYHO 0OOCHOBAaHHO OLIEHUBAThH
OIIK-1 - cnocoGHOCTh HAyYHO HOBBIE pPELIeHUs B 00J1aCTH OCTPOCHUS U
00OCHOBAHHO OIICHUBATH MO/JICIMPOBAHUS MAIIHMH, TIPUBOJIOB,
HOBBIC PEIIEHUS B 00IaCTH 3naet 000pyI0BaHHS, TEXHOJIOTHUYECKUX CHCTEM H
MOCTPOSHHSI ¥ MOJICITUPOBAHHS CMELUATU3UPOBAHHOTO MAIIMHOCTPOUTEIHHOTO
MallliH, IPUBOJIOB, 000pyIOBaHUs, a TAK)KE CPEACTB
o0opyoBaHus, TEXHOJIOTHYECKOr0 OCHAIIICHUS IPOU3BOJICTBA
TEXHOJIOTHIECKUX CUCTEM U Hay4YHO 0OOCHOBAHHO OIICHHWBATh HOBBIE PEIICHUS
CMEeLUATU3UPOBAHHOTO B 00JIACTH TMOCTPOCHUS I MOJICITPOBAHUS
MaIIHHOCTPOUTEITHHOTO MallliH, PUBOJOB, 000PYAOBaHMUS,
o0opymoBaHus, a TAKKE Ymeer TEXHOJIOTHYECKUX CUCTEM H
CPEICTB TEXHOJIOTUYECKOTO CTELUATU3UPOBAHHOTO MAIIMHOCTPOUTEIHHOTO
OCHAIIIEHUS POU3BOICTBA 00opynoBaHus, a TaK)Ke CPEICTB
TEXHOJIOTHYECKOT0 OCHAIICHUSI IPOU3BOJICTBA




HaBbIKaMU Hay4YHO 00OCHOBAHHO OLIEHUBAThH
HOBBIE pEIIeHHs B 00JaCTH OCTPOCHHUS U
MOJICTUPOBAHUS MAIllUH, IPUBOJIOB,
Bnazeer | oGopynoBanus, TEXHONOIHYECKMX CHCTEM
CHEIHATM3UPOBAHHOTO MAIIIMHOCTPOUTEILHOTO
000pyI0BaHUS, a TAKXKE CPEACTB
TEXHOJOTMYECKOTr0 OCHAIICHHMsI IPOU3BOJICTBA
3Haer Kak (popMHUpOBaTH U APTyMEHTHPOBAHO
OIIK-3 - cnocoOHOCTH IIPEACTABIIATh HAYYHBIE THIIOTE3bI
¢dbopmupoBaTh U Veer (hopMHPOBATH U APTYMEHTUPOBAHO MPECTABIIATh
apryMeHTHUPOBAHO HAy4YHbIE TUIIOTE3bI
IIPEICTABIATh HAYYHbIE CIOCOOHOCTBIO (POPMHUPOBATH U
TUIIOTE3bI Braneer | aprymeHTHpPOBAHO MPECTABIATH HAyYHEIE
TUIOTE3bI
KaK IJIAHUPOBAThH U MPOBOIUTH
3Haer 9KCIIEPUMEHTAJIbHBIE UCCIIEJOBAHMUSI C
OIIK-5 - cnocoOHOCTH MOCTEAYIOUIUM a/IeKBAaTHBIM OLIEHUBAHUEM
IJIAaHUPOBATh U IPOBOJUTH H0JIy4aEMBIX PE3yJIbTaTOB
AKCIIEPUMEHTAIbHBIC IUTAHUPOBATh U TPOBOAUTH IKCIIEPUMEHTAIILHBIC
HCCIEA0BAHUSA C Ymeer VICCJIEIOBAHMS C MOCIEAYOIIUM a/IeKBATHBIM
MOCIIEAYIOLUM a/IeKBaTHBIM OILICHUBAHHUEM TOJIY4AEMBIX PE3YyJIbTATOB
OLICHUBAHHUEM IOJTy4aeMBbIX CIIOCOOHOCTBIO IIJIAHUPOBATh U IIPOBOAUTH
pEe3yNbTaToB Brageer | YKCICPUMEHTAIBHBIC UCCICHAOBAHUSA C
HOCJIEAYIOLIUM aJIeKBaTHBIM OLIEHUBAHUEM
N0JIy4aEMBIX PE3YyJIbTaTOB
COBPEMEHHBIE HHCTPYMEHTBI MaTEMATHUECKOTO
3Haer MO/IETUPOBAHUs, CBOMCTBA HENMPEPHIBHBIX U
JUCKPETHBIX (DYHKIIMHA U UX COOTBETCTBHE
IK-2 - ciocoGHOCTS K PCaIbHEIM IIPOTIeccam
HOCTPOGHHIO WITH CHHTE3Y Hcnonp30BaTh COBPEMEHHBIE HHCTPYMEHTBI
MATEMATHYECKHX MOIEIeH Vmeer MaTeMaTHYeCKOr0 MOJICITUPOBAHUS, [
TEXHOTIOTHYCCKHX MPOLICCCOB IIPOrHO3MPOBAaHUS MOBEJCHUS PEaJIbHbBIX
B MallIMHOCTPOCHUHU TIPOTIECCOB
HaBpikaMu UCTIOIB30BaHUS COBPEMEHHBIX
Braneer | WHCTPYMEHTOB MareMaTH4eCKOro
MOJIEIIMPOBaHUS, ISl CHHTE3a PEAJIbHBIX
MIPOLIECCOB U UX JIEMEHTOB

Jliist hopMupoBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMI B paMKaX JUCIUTITAHBI
«IIpoBeneHne TEOPETUUECKUX UCCIECIOBAHUNY MTPUMEHSIOTCS METOABl aKTUBHOTO

oOy4eHUs: IBPUCTUUYECKHUE OeCeIbl, TBOPUECKUE 3a/IaHMUSI.



l. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKON YACTH
KYPCA (18 yacoB)

Tema 1. O611e TOrUYecKre METO bl MO3HAHMUS.

AHanu3 — MBICTICHHOE WM (PU3MUYECKOE PACWICHEHUE LIEJIOCTHOTO O0BEKTa Ha
COCTABJISIFOIIME 3JIEMEHTHI (MpPU3HAKH, CBOMCTBA, OTHOILIEHHWSA) W HCCIEAOBAHHE
ATUX YacTe! HE3aBUCUMO OT IIEJIOTO.

CuHTe3 — MBICIEHHOE WM (U3HYECKOEC COCIMHECHHE OTACIbHBIX
COCTABJISIFOIINX 3JIEMEHTOB (IIPU3HAKOB, CBOMCTB, OTHOIIICHUN) OOBEKTA B €IUHOE
LEJIO€ C YYETOM 3HAHUS, IOJTYYEHHOTO IMPU HE3aBUCUMOM U3YYEHUN COCTABIISIOIINX
AJIIEMEHTOB.

AOGcTparupoBaHue — MBICIIEHHOE OTBJICYCHHUE OT psijia MPU3HAKOB (CBOMCTB)
00BEKTa IPHU OJJHOBPEMEHHOM BBIICJIEHUHU IPYTUX TPU3HAKOB (CBOMCTB, IPEAMETOB
U T1poY.), MPEACTABISIIOUIMX HWHTEpPEC JJIg UCCIENOoBaTesl IMpU PpELlICHUU
KOHKPETHOM 3aJ1a4Hu.

AHanorus — npeAmnooKeHne 0 CX0/ICTBE 00ObEKTOB B KAKUX-TO CBOMCTBAX HA
OCHOBAHUH BBISIBJIEHHOTO CXOJICTBA B IPYTUX CBOWCTBAX.

O06o00111eHE — YCTAaHOBJICHUE TMPU3HAKOB M CBOMCTB OOIIMX MJi1 HEKOEeH
rpynibl 0ObEKTOB.

Nunykiuys — BepaOoTKa 00111ero BEIBOJA HA OCHOBE YaCTHBIX MOCHUIOK.

JlenyKiiusi — BbIBEICHUE 3aKIFOYEHHUI YaCTHOTO XapaKkTepa Ha OCHOBE OOLIUX
MOCBUIOK.

MopgenupoBanue — CO34aHHE€ MW HM3YYEHHE MOJEIH, 3aMElarolen
UCCIeNyeMbII 00BEKT, C MOCIEAYIOUM MEPEHOCOM MOIYyYeHHOU MHPOpMAaIIUKY Ha
OpUTHHAIL.

Tema 2. CucreMHbli TOAXOJ B TEOPETHUYECKUX MCCIICAOBAHUSX.
[IpumMeHeHne JEeKOMITO3UIIMM CIIOKHOTO OOBEKTa WM COOBITUS Ha CHUCTEMY
OTZIEJIbHBIX COCTABISIIONIMX DJEMEHTOB, a 3aTEM, BBISBICHUE PEAIbHBIX WU
BUPTYaJIbHBIX OTHOIICHUM (CBSI3€d) MEXIy HUMH, OCYIIECTBICHHE CHUCTEMHOIO

CHUHTE3a 00BEKTA (CTPYKTYPH3AITHUIO).



Tema 3. Metoa pacunenenus. PacuneHenne nzydaeMoro oobeKkTa pasHbIMu
crioco0amMu CyIIECTBEHHO BJIMSET Ha MPOBEIACHUE TEOPETUUECKUX HCCIIEAOBAHUM,
TaK KaK B 3aBUCHMOCTH OT CHoco0a pacwICHEHHUs IPOIECC M3YYEHHUS OOBEKTa
MOXXET YIPOCTUTBCS WA TPUA HEMPaBUILHOM pacuJICHEHUH, HA00O0POT,
ycnoxxkHuThes. llocne pacuiieHeHUsT 0o0BeKTa H3ydaeTcsi BHJ B3aUMOCBS3H
AJIEMEHTOB M OCYIIECTBIIICTCS MOJEIMPOBaHUE OTUX dJeMeHTOB. Hakownerr,
AJIEMEHTHI OO BETUHSIOTCS B CIIOKHYIO MOJIeTTb 00BEKTAa.

Ha Bcex aTamax moctpoeHus Moies i 00bEKTa MMPOU3BOUTCS €ro YIPOIIeHUE,
U BBOJSTCS OIpeaeNieHHbIe nomymieHus. [locneaaue momKHbI OBITh OCO3ZHAHHBIMU
1 000CcHOBaHHBIMH. JlomymieHus: mpu GOPMYITHPOBAHUHA TEOPETUUECKUX BHIBOJIOB.
Hcnonb3oBanne HaumOosiee OOIIHME NMPUHIMIIOB U 3aKOHOMEPHOCTEH Jisi yuera
JOMYIIECHUH, TPUHITHIX TPH MOIYyYEeHUH (HOPMATH30BAHHBIX TEOPUH, U TOYHOTO
onpeesieHus: 00J1aCTH UX TPUMCHCHHUS.

Tema 4. Meton o0benuneHus. [IpoTHBOMOIOKHBIM PACUICHEHUIO SBIISICTCS
METOJ OOBCIMHECHHS W CBS3aHHBIH C HUM KOMIUIEKCHBIH TOIXOM K HM3yYEHHUIO
00BbEKTa, KOTOPBIC YaIlle BCEro OOBEIUWHSIOTCS IOJ Ha3BAaHHEM «O0OIas TEOpHs
CHCTEM» HIU «CHUCTEMOIOTHI.

Oo6mas Teopusi cucrem OTC 6Gasupyercs Ha Tpex mocrtynarax. IlepBsiii
MOCTYJIAT YTBEPXKAACT, YTO (YHKIIMOHUPOBAHUE CHUCTEM JIFOOOM MPHUPOJIBI MOMKET
OBITh OMUCAHO HA OCHOBE pPAcCMOTpPeHUs (POpPMaIbHBIX CTPYKTYpPHO-
(YHKIIMOHAIBHBIX CBSI3€H MEXKIY OTICIBHBIMH JJIEMEHTAaMU CHUCTEeM. BiusHue
MaTepHuaia, U3 KOTOPOTO COCTOST 3JIEMEHTHI CUCTEM, MPOSBIISAETCS B (GOPMATBLHBIX
XapaKTEPUCTHKAX CHCTEMBI (€€ CTPYKTYpEe, TMHAMHUKE H T.1T.).

BTtopoii moctynar cocTOUT B TOM, YTO OpraHU3AIMs CUCTEMBI MOXKET OBIThH
OmpejieicHa Ha OCHOBE HAOJIOJAEHUH, TMPOBEACHHBIX W3BHE IOCPEIACTBOM
(UKCUPOBAHUSI COCTOSHUM  TOJBKO TEX DJIIEMEHTOB CHCTEMBI, KOTOPBIC
HEIMOCPEICTBEHHO B3aMMOJICUCTBYIOT C €€ OKPY>KCHHUEM.

Tpetuit mocCTyNnar 3akiIO4aeTcs B TOM, UYTO OpPraHM3alus CHUCTEMBbI
MOJTHOCTBIO OTpeeNsieT ee (PYHKIIMOHMPOBAHWE W XapaKTep B3aUMOJCHCTBUS C

OKpyXarolei cpefoil. ITH TMOCTyJaThl JAlOT BO3MOXKHOCTh OINPENEIUTh



OpraHU3alyI0 CHUCTEMbI, UCXOAS M3 XapaKTEPUCTUK B3aUMOJACHCTBUS C BHEIIHEU
CpelloH, U XapaKTEPUCTUKN B3aUMOJICUCTBUS, UCXOS U3 OPraHU3alii CUCTEMBI.

Tema 5. Maremaruueckue  MeToabl.  Vcmonb3oBaHWe  METOOB
dbopmammzanuu U3 anreOpbl, OyneBol  anreOpbl, TEOPUU  MHOXKECTB,
mudpepeHInanbHOTO0 M UHTETPaIbHOTO HCUYUCICHUS, TEOPUU BEPOSITHOCTEH,
MaTEeMaTUYeCKOM CTAaTUCTUKU U T.J.

MeTtoasl hopMaIM30BaHHOTO aHANU3a SIBICHUNA M OOBEKTOB HCCIIECIOBAHUS
(GYHKIMOHUPOBAHUS CIIOKHBIX CUCTEM Ha OCHOBE HE(POPMATIBLHBIX METO/IOB.

IlocTpoeHne MareMaTUYEeCKOM MOJEIH, MO KOTOPOM B JaJbHEHIIEM
OCYUIECTBIISIETCS] UCCIIEIOBAHUE OOBEKTOB C MOMOUIBIO JPYTHUX METOOB.

Tema 6. [Ipouecc mpoBeneHUss TEOPETUUECKUX HCCIEAOBAHUN, OCHOBHBIE
CTa/IUH.

I. OneparuBHasi cTaausl BKIIOYAET MPOBEPKY BO3MOKHOCTH YCTPAaHEHUS
TEXHUYECKOTO IPOTUBOPEYMS, OLIEHKY BO3MOXHBIX W3MEHEHUH B Cpene,
OKpYyXkarolei 00beKT, aHaJIU3 BO3MOXXHOCTH MEpEeHOCca PEUICHUS 3aJa4H U3 IPYTUX
oTpacieil 3HaHHs, TPUMEHEHHE «OOpaTHOTO» pEeHIeHUS WM HCIOIb30BAHUS
«IPpooOPa30By» MPUPO/IBI.

2. Bropas cramus uccieqoBaHUs SBISIETCS CUHTETUYECKOU, B MpOIECCE
KOTOPOM OonpeesieTcs BIUSHNE U3MEHEHHUS OTHOM YacTu 00BbEeKTa Ha OCTPOEHUE
JPYTUX €Tr0 4YacTeu, OmpenesitoTCs He0OXO0UMMble U3MEHEHUs APYTUX OOBEKTOB,
paboTaroMX COBMECTHO C JaHHBIM, OLEHUBAETCS BO3MOKHOCTH MPUMEHEHMS
M3MEHEHHOT0 00BEKTa MMO-HOBOMY, M HAJICHHOW TEXHUYECKOUN UIeU MPHU PELICHUN
JIpYruX 3ajaad.

3. BrinosiHeHWe HA3BaHHBIX MPEABAPUTEIBHBIX CTA[HN J1a€T BO3MOXXHOCTh
NPUCTYNUTh K CTAaJUU MOCTAHOBKM 33Ja4M, B IpOIIECCe KOTOPOMl ompenensiercs
KOHEYHas LIeJIb pEeIIEHUs 3a7a4l, IPOBEPSAETCS BO3MOKHOCTD JIOCTHKEHUS TON ke
IEJTN PEIICHUS 337]a9H «0OXOTHBIMID (MOXKET ObITh, 00JIee MPOCTHIMU) CPEACTBAMH,
BbIOMpaeTcs HamOosiee 3(P(EKTUBHBIM TyTh PEIICHUS 3aJauyd U ONPEIeIISIIOTCS

Tpe6yeMble KOJIMYECTBEHHBIC MOKa3aTeiau. B cBsA3M ¢ 3TUM Ipu HCO6XOI[I/IMOCTI/I



YTOUHSIOTCS TP€OOBaHNUS MPUMEHHUTEIBHO K KOHKPETHBIM YCIOBHIM MPaKTUYECKON
peanu3anuy NOoJIyYEHHOIO PEIECHN 3a1a4H.

4. Ananmutrueckas CTaaus BKJIIOYAET OINPENEIICHUE WIEaIbHOTO KOHEYHOIO
pe3yapTara, BBIABIAIOTCA IIOMEXHM, MEIIAIONIME IIOJYYEHHUIO HIEaJIbHOIO
pe3yJibTaTta, i UX IPUUUHBI, ONPEAEIIAIOTCS YCIOBHsL, 00€CIEUNBAIOIINE TOTYYEHHE
UJICAIBHOIO PE3YNbTATa C LEJIbI0 HAWTH, IPU KAKUX YCIOBUSAX UCUE3HET KIIOMEXAY.

Tema 7. IlocTaHOBKa 3aJa4M BBISIBJICHUE CKPBITBIX OTHOIICHHH MEXITY
3JIEMEHTaMU O0BEKTa M 3HAUMMbIMHU (akTopaMu. DOpMyIUPOBAHHWE OCHOBHBIX
otHouieHuil. [louck u popMynrpoBaHre KpUTEPUEB OLIEHKU.

Tema 8. IloctpoeHne wHPOPMAIMOHHOTO OOpa3a HCCICAYEeMON 3amadw.
['unoreTnyeckue 3aMbICIIbI U TEOPETUUYECKAsS IIPOBEPKA TUIIOTES.

Tema 9. @opmynupoBaHWe HAyYHOH HOBU3HBI, TEOPETUUECKOW U

HpaKTHqCCKOﬁ ITOJIC3HOCTH UCCIICAOBAaHUI.

II. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA (18 yacoB)
Ilpakmuueckue 3anamus (18 uac.)

3anamue 1. @opmyupoBaHue NPodIeMbl UCCIAeA0BAHUA. (2 yaca).

[IpoGnemHass  cuTyauusi, IOCTaHOBKa  MpoOJEeMbl  HCCIEAOBaHUS.
dopMyHpoBaHUE LENH, 00bEKTa U IPEIMETa, TUIOTE3bI U 33]1a4 UCCIICTOBAHUS.

B kauecTtBe 0OBEKTa HCCIEAOBAHUSA PACCMATPUBACTCS MOTEHIMAJIbHAS
BO3MOXKHOCTh ~aBTOMaTH4eckoro (0e3 ywacTusi 4esnoBeka) (OpMHUPOBAHUS
TEXHOJIOTUYECKHUX MPOLIECCOB.

3anamue 2. JlekoMno3unus cJI03KHOT0 00beKTa. (4 yaca).

[IpuMeHeHre JEeKOMITO3ULIMK CII0KHOTO O0BEKTa MM COOBITHSI Ha CUCTEMY
OTZIEJIbHBIX COCTABISIIONIMX DJEMEHTOB, a 3aTEM, BBISBICHUE PEAJIbHBIX WU
BUPTYaJIbHBIX OTHOIICHUH (CBSI3CH) MEKIY HUMH.

OnpeneneHre OCHOBHBIX — COCTABJISIIOUNIMX — Tpolecca  (HOpMUPOBAHUS

TEXHOJIOTHH 00pabOTKH JCTaICH.



3anamue 3. YM03pHUTeJIbHOE MOJeJMPOBaHue U (popmanu3anus. (4 yaca).

MopenupoBaHue 3a1a4u ONPEAEIEHUS OTHOIIEHUN MEXIY T€OMETPUIECKON
KoH(Urypanue netaqy M TEXHOJOTHEeW e€ W3rOTOBJICHUS. Y CTaHOBJICHUE
OTOOpaKeHHUsSI MEXKIY MHOXECTBOM T€OMETPUUYECKUX KOHPUTypauuil aetaneil u
MHO>KECTBOM TEXHOJOTUH (PopMUpOBaHUS OSTUX KOH(MUTypauuid (CIOPBEKIu,
WUHBEKIINS WA OUCKIINA).

3anamue 4. Cucremaruzanus. @DopmupoBaHue  (PaKTOPHOIO
npocrpancrpa (6 yacoB).

CucremaTtu3zanusi (HakTOpOB MOPOKIACHHUS U CYIIECTBOBAHUS HEHJICATHHBIX
reomeTpudyeckux o0bekTOB. dopMupoBaHue (QakTOpHOTO HHOOPMALIMOHHOTO
IPOCTPAHCTBA CYIECTBOBAHUS TE€OMETPUUYECKOW KOH(UIYpallMi peabHbIX
JeTajiey MAllIHH.

3anamue 5. TeopeTuyeckas MpoBepka runores. (2 yaca).

[Toctpoenue popmanbHOro HH(POPMALIMOHHOTO 00pa3a uccieyeMon 3a1auu

N MOACIIMPOBAHUC ITOBECACHUA B paMKaXx 3alaHHbIX 3HAYCHUMN mapaMcTpoOB.



I11. YYEBHO-METOAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

VY4eOHO-MeToInYECKOE oOecrieueHue CaMOCTOATEIbHON padoTHI
oOyuatomuxcs mo aucuuiiinHe «lIpoBeneHne TEOPETHUECKUX HCCIIEeTOBAHUI
IPEJICTaBICHO B PUIOKEHUH 11 BKIIIOUAET B ceOsl:

TIaH-TPa(UK BBHITIOTHEHHUS CAaMOCTOSATEIBHON pabOThI IO AUCLHUILIMHE, B TOM
YHCJie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTHKa 3aJaHUN Ui CaMOCTOSTENbHON paboThl 00y4aromuxcs u
METOUYECKIE PEKOMEH/IAINHY TI0 UX BBITTOIHEHUIO;

TpeOOBaHUsI K  NOPEICTaBICHUIO U O(QOPMIICHHIO  PE3yJIbTAaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUU OLICHKHU BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

V. KOHTPOJIb JOCTUXEHUS IEJIN KYPCA

Kox u dpopmysinposka Jransl (OPMUPOBAHNS KOMIIETCHIIMH
KOMIIETEeHIHH

MPUHIIUIIBI HAYYHO 0OOCHOBAaHHO OIIEHUBATh
HOBBIC PCHICHUA B o0JacTu IMOCTPOCHUSA U
MOJIEJIMPOBAHUSI MAllIUH, IPUBOJIOB,

SHaer 000pyI0BaHM s, TEXHOJIOTHUYECKUX CUCTEM H
CHELUATU3UPOBAHHOTO MATUHOCTPOUTEIBHOTO
0o0opyoBaHus, a TAK)KE CPEJCTB
TEXHOJIOTMYECKOT0 OCHAIIEHUS MPOU3BOJICTBA
Hay4YHO 000OCHOBAHHO OIICHUBATh HOBHIE PEIICHUS
B 00JIaCTH MOCTPOCHUS U MOJICTTUPOBAHUS

OIIK-1 - cnoco6HOCTh HAYYHO
000CHOBaHHO OIIEHUBATh
HOBBIE pELIeHUs B 001acTu
MOCTPOCHHUSI U MOJICITUPOBAHHUS
MAIIIiH, IPUBOJIOB,

000pyI0BaHUS
PYA ’ MaIIIiH, PHBOJIOB, 000PYI0BaHHUS,
TEXHOJIOTHYECKUX CUCTEM U Vaeer
TEXHOJIOTUYECKUX CUCTEM U
CTCIUATTM3UPOBAHHOTO

CHEIHaTN3UPOBAHHOIO MAIIMHOCTPOUTEILHOTO
000py/ZI0BaHUs, a TAKXKE CPEACTB
TEXHOJOTMYECKOTr0 OCHAIICHHsI IPOU3BOJICTBA
HaBBIKAMU HAYYHO 0OOCHOBAaHHO OLIEHUBATh
HOBBIE pPELIEeHUs B 00J1aCTH OCTPOCHUS U
Bnaneer | vonenmupoBanus MaIuH, IpUBOJIOB,
000pyI0BaHUs, TEXHOJIOTHYECKUX CUCTEM U
CHEMAIN3UPOBAHHOIO MAIIMHOCTPOUTEIIBHOTO

MAaIIHHOCTPOUTEIHHOTO
o0opy/noBaHus, a TAKKe
CPENICTB TEXHOJIOTUIECKOTO
OCHAIIIEHUS POU3BOICTBA




000pyI0BaHus, a TAKXKE CPEACTB
TEXHOJIOTHYECKOT0 OCHAIICHHUSI IPOU3BOJICTBA
3Haer Kak (h)OpMUPOBATh U apIryMEHTHPOBAHO
OIIK-3 - cnocoGHOCTh IIPE/ICTABIISATh HAYYHbIE THIIOTE3bI
(bopmHpoBaTh U Vmeer (opMHUpPOBATh U APIyMEHTUPOBAHO NIPECTABIIATh
apryMEHTHPOBAHO HAyYHbIE TUIIOTE3bI
IPEJCTABIATh HAyYHbIE CIOCOOHOCTBIO (OPMHUPOBATE U
TUIIOTE3bI Braneer | aprymenTHpoBaHO IpENCTABIATH HAyUHBIE
TMIIOTE3bI
KaK IJIJAHUPOBATh U IPOBOIUTH
3Haer 9KCHEPUMEHTAJIbHbBIE UCCIICOBAHUS C
OIIK-5 - cnocoGHOCTD MOCJIEIYIOIIUM aJIeKBaTHBIM OLICHUBAaHUEM
IUIAHUPOBATh U IPOBOJUTH H0JIy4aEeMBIX pe3yJbTaToOB
HKCIIEPUMEHTAIbHbIC IUTAHUPOBATh U TIPOBOANUTH IKCIIEPHMEHTAIILHBIC
HCCIIEIOBAHMS C Ymeer UCCIIEIOBaHMS C MOCIIEAYIOLIUM aJeKBaTHbIM
MOCTIeTYIOIIUM aJIeKBAaTHBIM OILICHUBAHHEM TIOJY9aeMBIX PE3yJIbTaTOB
OLIEHUBaHHEM IOJYy4aeMBbIX CIOCOOHOCTBIO TUNIAHUPOBATH M MIPOBOJIUTH
pe3yIbTaToB Brageer | YKCICPUMEHTAIBHBIEC UCCIICAOBAHUSA C
HOCJIEYIOLIUM aJeKBaTHBIM OILICHUBAaHUEM
NIOJTy9aE€MBIX PE3yJIbTaTOB
COBPEMEHHBIE HHCTPYMEHTHI MaTEMaTHYECKOTO
3Haer MO/JICTUPOBAHMsI, CBOWCTBA HEIIPEPBIBHBIX U
JTMCKPETHBIX (DYHKIIMIA U UX COOTBETCTBHE
eaJIbHBIM Mpolieccam
MK-2 - ctocoGHOCTH K P P
Hcnonp30BaTh COBpEMEHHBIE HHCTPYMEHTHI
MOCTPOSHUIO UM CUHTE3Y
. Vmeer MaTeMaTHYeCKOro MOJICIIMPOBAHUS, JUIS
MaTeMaTHIECKUX MOJIeIen
MIPOTHO3UPOBAHMSI TOBEJICHHSI PEaTbHBIX
TEXHOJIOTUYECKUX MTPOLIECCOB
IIPOLIECCOB
B MallMHOCTPOCHUHU
HaBpikamMu UCTIONB30BaHUS COBPEMEHHBIX
Brageer | AHCTPYMEHTOB MaT€MaTHYECKOrO
MOJICIIUPOBAHUS, [Tl CHHTE3a PeaTbHbBIX
IPOIIECCOB U UX AIIEMEHTOB

Ne | Kontponupyem Ko/p1, HanMeHOBaHUE U 3TaIlbl OneHouyHbIE CpeCTBA
n/m | ble pa3ziensl / (dbopMHpOBaHUS KOMIIETEHIINN TEKYIIHMI | IPOMEKYTO
TCMBI KOHTPOII YHas
AMCHHUTLTAHBI b aTTecTarys
3HaeT MIPUHITATIBI HAyYHO
000CHOBaHHO OIICHUBATh HOBBIC
pelieHus B 00J1acTu MOCTPOEHUS U
MO/JICJIMPOBAHUS MallIVH,
IIPUBOJIOB, obopymoBaHus, |  yv_1
TEXHOJIOTHYECKUX  CHCTEM  H
Pazpen L. CTIENHAT3HPOBAHHOTO 1p-7 Yo-1
1 | Teopernueckue | OIK-1 | yapmrocrpontensroro I1P-7
3aHATHA 000pyIOBaHUs, a TAKKE CPEICTB VO-1
TEXHOJIOTHYECKOTO  OCHAIICHUS
IPOU3BOCTBA
YMeer HaydyHO OOOCHOBaHHO VO-1
OLEHMBATE HOBBIE PEIICHUA B | p -
obmactu MOCTPOCHHS U




MOACIINPOBAHUA MalllvH,

MPUBOJIOB, 000opyI0BaHus,
TEXHOJIOTUYECKHX  CHUCTEM U
CHeUaIn3UPOBAHHOIO
MaIIMHOCTPOUTEIILHOTO

000py/s0OBaHus, a TaKXe CPEICTB
TEXHOJIOTUYECKOTO  OCHAIICHUS
IIPOU3BOJICTBA

Bnageer  HaBbIKaMM ~ HAy4HO
000CHOBAaHHO OIICHUBAaTh HOBEIE
peIIeHHUs B 00JIACTH TIOCTPOCHUS H
MOJICTTUPOBAHUS MAIIIHH,
IIPUBO/IOB, 00opyT0BaHus,
TCXHOJIOTUYCCKUX CUCTEM n
CHEIUAI3UPOBAHHOTO
MaIIHHOCTPOUTEIIEHOTO
000pyIOBaHUs, & TaKXKE CPEACTB
TEXHOJIOTMYECKOTO  OCHAI[EHUS
IIPOM3BOJICTBA

VO-1

OIIK-3

3HaeT, KaK MJIaHUPOBATh U PellaTh
3a7a4yn COOCTBEHHOTO
poEeCCHOHAIBHOTO u
JMYHOCTHOTO Pa3BUTHS

YO-1
I1P-7

YMeer mniaHupoBaTh M pelIaTh
3a1auun COOCTBEHHOTO
PO eCCHOHAIBHOTO "
JUYHOCTHOTO Pa3BUTHUS

VO-1
I1P-7

Bnaneer HaBbLIKAMH Kak
IUIAHUPOBATh U pelaTh 3aJauu
COOCTBEHHOTO
npodeccunoHaIbHOTO u
JTUYHOCTHOTO Pa3BUTHS

VO-1

VO-1
I1P-7

Paznen II.
IIpaxTrueckue
3aHATUSA

OIIK-5

3Haer, Kak IUIAaHUpOBaThb U
IPOBOJUTH HKCIEPUMEHTAIbHbIE
UCCIIEJOBAaHUS C IOCJIEAYIOIIUM
aJIeKBaTHBIM OLIEHUBaHUEM
HOJTY9aeMbIX pe3yJIbTaTOB

VO-1

YmMmeer IJIaHUPOBATH U IPOBOAUTH
OKCIICPUMCHTAJIBHBIC
HCCIICAOBaHUA C MTOCICAYIOIIHUM
aICKBAaTHBIM OLICHMBaAHHUEM
MOJIY4aCMBIX PC3YJIbTATOB

VO-1
I1P-7

Bnaneer CIIOCOOHOCTBIO
TUTAHUPOBATH u MIPOBOIUTH
BKCHepI/IMeHTaJ'IBHBIe
UCCIICIOBAHMSI C TOCIEAYIOUUM
AACKBATHBIM OIICHBAHHUECM
HOJ'Iy‘-IaeMBIX pe3yJIBTaTOB

VO-1
I1P-7

VO-1
I1P-7

[K-2.

3Haer COBpPEMEHHBIE
I/IHCTPYMQHTI:I MAaTEMAaTHUYCCKOI'O
MOJIETTUPOBAHHS, CBOMCTBA
HENPEPLIBHBIX U JTUCKPETHBIX

VO-1
I1P-7

VO-1
I1P-7
I1P-11




GyHKIIMIT M HUX COOTBETCTBHUE
peabHBIM MpoLeccam

VYmeer
COBPEMEHHBIE
MaTeMaTHYECKOIO
MOJICJIMPOBAHUS,
MIPOTHO3UPOBAHUS
peabHBIX MPOILIECCOB

HCIIOIb30BATh
UHCTPYMEHTBI

JUIA
IIOBEACHUA

YO-1
I1P-7

Bnaz[eeT HaBbIKaMH
HCIIOJIBb30BaHUA COBPCMCHHBIX
HHCTPYMCHTOB MAaTCMAaTHUYCCKOI'O
MOACIIMPOBAaHUA, OJId  CHHTC3a
pCajIbHBIX IpoucccoB u Hnux
9JICMCHTOB

VO-1
I1P-7
[1p-11

PacmiudpoBka KoaupoBoK oueHo4HbIX cpeacts (OC)

ocC

HaunmenoBanue
OLICHOYHOI'0
CpeacTBa

Kparkas xapakTepucTHKA 0LeHOYHOI0 CPeACTBA

IIpencraBiaenue
OILEHOYHOT0 CPeicTBA
B oHze

1 YO-1

CobecenoBanue

CpecTBO KOHTPOJIS, OPraHM30BaHHOE KaK
crielMasibHas Oecesia mpernojaBaTes ¢
06y‘IaIOHII/IMC$I Ha TCMbI, CBA3aHHBIC C 1/13yt1aeM0171
ﬂHCHHHHHHOﬁ, 1 paCCUNTAaHHOC HAa BLIACHCHUEC
00BEMa 3HaHMH, 00yJaroIIerocs Mo ONnpeeIEHHOMY
paszeny, TeMe, mpobieme u T.1I.

Bompocsl no
TeMam/pasaenam
IUCHUTIIIMHEI

4 I1P-2

Kontpomibnas
pabota

CpencTBO NpOBEpKH YMEHHH MPUMEHSTh
IIOJIy4EHHBIE 3HAHUA Ul PEILIECHUS 3a1a4
OIPEACIIEHHOrO THIIA 110 TEME WIX Pa3Aely

Kommexr
KOHTPOJIBHBIX 3aaHUH
10 BapHaHTaM

5 I1P-7

Koncnekr

[TpoayKT caMOCTOSTENbHON paboThl 00yUaroIerocs,
OTpaKaIOIINH OCHOBHBIC HJICH 3aCTyIIIAHHOM
JIEKITUH, COOOIIICHUS U T.I.

Tembl/pazaerns
IUCIUILIAHBI

6 I1P-11

PazHoypoBHEBbI
e 33/1a4" U
3a1aHM

PaznuuaroTt 3a1a4u 1 3a1aHus:

a) pepOYKTUBHOTO YPOBHS, IIO3BOIISIOIIHE
OIICHUBATh W IUATHOCTUPOBATH 3HAHUE
(hakTraeckoro MaTepuaina (6a30BbIe TOHATHS,
NTOPUTMBI, (h)aKThl) U YMEHHUE MPABUIBHO
WCIIOJIB30BaTh CIICIHAIbHBIC TEPMHUHBI U TOHSTHS,
y3HaBaHHE 0OBEKTOB U3yUEHUS B PaAMKaX
ONpPEeIeNIEHHOTO pa3jienia JUCIUIUINHBL

0) PEKOHCTPYKTHUBHOTO YPOBHS, TIO3BOJISIONINE
OIICHUBATH U JUATHOCTUPOBATH YMEHHSI
CHUHTE3UPOBaTh, aHAIM3UPOBATH, 0000IIATH
(haKTHIECKUIT M TEOPETHUECKUI MaTeprall C
(hopMyITHpPOBaHHUEM KOHKPETHBIX BEIBOJIOB,
YCTaHOBJIEHUEM NMPUYUHHO-CIIEJICTBEHHBIX CBSI3EH;
B) TBOPYECKOT'O YPOBHSI, TO3BOJISIONINE OLICHUBATEH U
JUarHOCTHPOBATh YMEHUSI, UHTETPUPOBATH 3HAHUS
Pa3IMYHBIX 00JIACTEH, apTYMEHTUPOBATh
COOCTBEHHYIO TOUYKY 3pCHUSL.

Kommnekr
pPa3HOYPOBHEBBIX
3aja4 ¥ 3aJlaHui

Tunoseie

KOHTPOJIbHBIC

3aJaHus,

METOANYCCKHUC

MaTepHUaJIbl,

ONpeNeNAIONME TPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHUN U HABBIKOB U (WJIM)




OTIbITA JESTEIILHOCTH, a TAK)KE KPUTEPUH U MTOKA3aTeIH, HEOOXOIUMBIE JJI OLICHKH
3HaHWW, YMEHHI, HaBBIKOB U XapaKTEpU3YIOIIHEe JTambl (OPMUPOBAHUS
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS 00pa30BaTENIbHOM IPOTPAMMBI, IIPEACTABICHBI

B [Ipnnoxenun 2.

(DOHI[ OLICHOYHBIX CPCACTB 11O ANCHUININHE ITPCACTABJICH B IIPHUIIOKCHHUU 2.



V. CHUCOK YYEBHOU JIUTEPATYPbI U UHOOPMAILIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

(meyaTHBIC U ANICKTPOHHBIC W3/IaHHS)
1. HoBukoB A.M., HoBukoB JI.A. MeTo1010THsI HAYYHOTO UCCIICIOBAHUS. —
M.: JIubpoxom, 2010. - 280 c. Pexxum nocrymna:
http://www.methodolog.ru/books/mni.pdf

2. Metononoruss HAy4YHOTO TO3HAHUA: ydeOHoe mocobwe mis By3os/ [.U.
PyaBuH. — M.: IOHUTHU-JAHA., 2013. — 287 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:725567 &theme=FEFU

3. Mouceea W.1O. McTopus 1 MeTO0JI0THS HAyKH: yaeOHOE TTocoOue.
[pnexkTpoHHBIE  pecypce]:  WzmatensctBO:  OpeHOYpPrckuii  rocyaapCTBEHHBIH
yauBepcuteT. 2016. 109 c. ISBN: 978-5-7410-1448-6. Pexum poctyma:
https://e.lanbook.com/book/980597category pk=4638#book name (mata
oOpamenus: 19.12.2017).

JlonoiHUTEIbHAS JIUTEepaTypa
1. OcHoBBI Hay4HBIX HccieaoBaHui: ydyeOHoe mocobue/ B.UM. I'epacumos,
B.B. Jlpo6simiesa, H.B. 3n06una [u ap.]. — M.: ®opym [MHDOPA-M], 2013. -269 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:752201&theme=FEFU

2. OCHOBBI HAyYHBIX UCCJeA0BaHUM ;: yueOHoe nmocooue/ M.®@. [xmsip.- M.:
JaiikoB u Ko., 2013. - 243 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:264778&theme=FEFU

3. KapaBoun II.A. B nebpsix Hayku, wiu mouyeMy B Poccun Het
WHHOBaIMH. [35ekTpoHHbId pecypc]: U3natensctBo "UHppa-Unxenepusa". 2013.
96 c. ISBN: 978-5-9729-0069-5. Pexum J0CTyma:
https://e.lanbook.com/book/65067?category pk=4638#authors (mara oOparieHus:
14.12.2017).



http://www.methodolog.ru/books/mni.pdf
http://lib.dvfu.ru:8080/lib/item?id=chamo:725567&theme=FEFU
https://e.lanbook.com/book/98059?category_pk=4638#book_name
http://lib.dvfu.ru:8080/lib/item?id=chamo:752201&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:264778&theme=FEFU
https://e.lanbook.com/book/65067?category_pk=4638#authors

4, Crenun B.C. Teopetuueckoe 3HaHHWE. [BIEKTPOHHBIA pecypc]:
NznarensctBo "IIporpecc-Tpamumums". 2003. 744c. ISBN: 5-89826-053-6. Pexum
nocrtyma: https://e.lanbook.com/book/966897category pk=4638#book name (mara
obpamenus: 14.12.2017).

Ilepeyenb pecypcoB HHGPOPMANUOHHO-TEJTCKOMMYHHUKANMOHHOU CeTH
«AHTepHET»

1. Hayunas oubmoTeka JIBOY. Pexum JIOCTyIIA:

https://www.dvfu.ru/library/

2. «eLIBRARY.RU Hayunas osnekTpoHHas Oubnuoreka». Pexum
nocryma: http://elibrary.ru/defaultx.asp

3. Koncynwranrllntoc. 3axkonogarenbctBo P®d, KOAEKChl M 3aKOHBI B

nocienHei penakuuu. Pexxum mocryma: www.consultant.ru/

4. Axanemus Google. [louckoBas cucteMa o MoJHBIM TEKCTaM HayYHBIX
nyoiukanuii ~ Bcex  ¢GopmMaToB M JUCIUILIUH. Pexum  pmocryma:

https://scholar.google.ru/



https://e.lanbook.com/book/96689?category_pk=4638#book_name
https://www.dvfu.ru/library/
http://elibrary.ru/defaultx.asp
http://www.consultant.ru/
https://scholar.google.ru/

VI. METOJIMYECKHUE YKA3ZAHUS 10 OCBOEHUIO
JUCHUILIAHBI

Jnia n3ydyenust qucuuiuiviel «lIpoBeneHue TeopeTHuecKkrux UCciae 10BaHni»
ACIMPAHT MOCEIIAET JEKIIMOHHBIE U IPAKTUYECKUE 3aHATHA B 00beMe 18 u 18 uacoB
COOTBETCTBEHHO. Kpome Toro, Ha caMOCTOSITENbHYIO pabOTy B YYEOHOM IUIaHE
IpeIyCMOTPEHO 63 yaca. sSIBISIETCS caMmocTosATenbHas pabora. B pamkax yacos,
BBIJICJICHHBIX HAa CaMOCTOSITENbHYIO padoTy, CTYIAEHT JOJDKEH IPOU3BOJIUTH
MOJATOTOBKY K AUCKYCCHUSIM, COOECEIOBaHUSAM, a TAK)KE U3y4aTh TEMbI, OTBE/ICHHbIE
IIPENOIABATENIEM HA CAMOCTOATEIBHOE U3YUCHHUE.

N3yyeHne NHUCUMIUIMHBI PEKOMEHJIYETCS BBINOJHATH B COOTBETCTBHM C
IUTAHOM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH.

JIeKUMOHHBII MaTepuanl MOpPEeACTaBIIIET COOOW KpPAaTKO H3JI0OKEHHBIE
CUCTEMATU3UPOBAHHBIE OCHOBBI HAy4HBIX 3HAHMM IO KIKOYEBBIM pas3ienam
JUCHMIUIMHBL. M3ydyeHne 3Toro Marepuaia 1mo3BojsieT copMUpOBaTh B CO3HAHUU
y4alierocs 1eJIOCTHbIA 00pa3 (MH(DOPMALIMOHHOE «SIPO») TUCHUILIUHBI.

[Ipy moAroToBke K JEKUMSAM OOyYarolMiCA M3y4aeT IUIaH JICKIMOHHOTO
MaTepuaia, pEKOMEHJOBAaHHYIO U JIOIIOJIHUTEIBHYIO JTUTEPATYPY.

B pamkax npakTudeckoil paboThl MPeayCMOTPEHBI PEIICHHE 3a/1a4, Y4acTHE
B JJUCKYCCHUU Y BBINIOJHEHUE NIPOEKTA HA MPEUIOKEHHYIO IIPENOIaBATEIIEM TEMY.

Pexomenaanuu no padore ¢ Jureparypoii. Pabota ¢ yueOHOIl 1 HaydyHOU
JUTEPATYPOU SBIIAETCS IIaBHON POPMOI caMOCTOATENBHOM paboThl M HEOOX0UMA
IpU MOJATOTOBKE K YCTHOMY OIPOCY, NMPAKTUYECKUM M KOHTPOJIBHOM paboTam,
sk3ameHy. OHa BKIIOYAeT MPOpadOTKY JEKUMOHHOTO Marepuana — H3y4dyeHHe
PEKOMEHJOBAaHHBIX MCTOYHHUKOB W JINTEPATYphl MO TeMaTuke Jekuuii. KoHcrnekr
JIEKLIUU JTOJDKEH COJepkaTh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKLUU,
NPEAJIOKEHHBIX TpernojiaBaTesieM cxXeM (Mpu MX JAEMOHCTpaluu), OCHOBHBIX
VCTOYHHUKOB W JIMTEPATYPHI IO TEMaM, BBIBOJBI 10 KaxKA0My Bompocy. KoHcnekr

JIOJDKEH OBITh BBIMOJIHEH B OTACIBHOM TeTpaau mo npeaMery. OH 10okeH ObITh



aKKypaTHbIM, XOpOILIO YUTAaE€MbIM, HE COJIEpkKAaTh HE OTHOCAILYIOCS K TeMe
UH(OPMAITUIO WU PUCYHKH.

KoHcriekTsl HaydyHOW JUTEpaTyphl MPU CAMOCTOSITEIBLHOM MOITOTOBKE K
3aHSTUAM JOJDKHBI OBITh BBIMOJHEHBI TaKXK€ aKKypaTHO, COJIEPkaTh OTBETHI Ha
KQXK/IbI TOCTABJIICHHBIN B TEME BOIPOC, UMETh CCHUIKY Ha MCTOYHMK MH(OpMaIuu
C 00s3aTeNbHBIM YKa3aHHMEM aBTOpa, HA3BaHMs W ToJa W3IaHUS HCIOJIb3yeMOU
Hay4HOU nuTeparypbl. KOHCHEKT MOXET OBbITh OMOPHBIM (COJEPXkKaTh JIUIIb
OCHOBHBIE KJIIOUEBBIEC MTO3UIIMH), HO TPH 3TOM MO3BOJSIOIINM 1aTh MOJHBIA OTBET
MO0 BOMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIIEKTa OMNPEIEseTCs CaMUM

CTYJEHTOM.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHHUE
JUCHUATIIMHBI

Hucnunnnna «IIpoBeneHne TEOPETUYECKUX HCCIEIO0BAHMIN TMPENOoIaeTCs B
ayIuTOpUH OOIIEeT0 HasHaueHWs. B ayauTopusx oOIIero Ha3HAYEHUS HWMEETCS
COBpeMeHHas yueOHass MeOesb B BUE HA0Opa CTOJIOB U CTYJIBEB JIJISl pa3MEIICHHUS
CTYJICHTOB BO BpeMs 3aHATHI. Tarxke ayTuTOpUN OCHAIICHBI KIIACCHBIMU JOCKaMH,
HapHCOBaHHBIMH HETIOCPEACTBEHHO Ha CTCHAX ayAUTOPUHN WJIM 3aKPEIUICHHBIMU Ha
nepeMeniaemMbix croikax. Ha aTux qockax MOKHO HAHOCUTD TaOJUIIbI, TUATPAMMBI,
TEKCTBl W (parMeHThl HW300pKCHWA dYepTekKehd, CXeM ¢ PHUCYHKOB, C
UCITOJIb30BAaHUEM MapKEPOB.

JInst mpakTUYECKUX 3aHSITUN UCIIOIb3YETCs] KOMITbIOTEPHBIN Kiacc aya. E423

OcHainenne KoMibloTepHoro kiacca: Monoosok HP ProOne 400 All-in-One
19,5 (1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 mr.)

I1O: Microsoft Office Professional Plus 2016 — odrcHbII makeT, BKIFOYAOLIHIA
nporpaMmMHoe obOecrnieueHue i paboThl € PA3NMUYHBIMU THIAMH JTOKYMEHTOB
(TekcTamu, JJIEKTPOHHBIMH TaOiuiamu, Oa3amu JaHHBIX W ap.); 7Zip 9.20 -

CBOOOTHBIN (hailIOBBIN apXHUBATOP C BRICOKOU CTEMEHbIO cxkatusl naHHbiXx; ABBYY



FineReader 11 - mporpamma /Ui ONTHYECKOTO pACIIO3HABAHUS CHUMBOJIOB;
HNudopMalinoHHbIle CUCTEMBI JIJISl PEIIeHUsl Creln(UYecKuX OTpaclieBhIX 3ajad,
Cucrembl  ynpaBleHMS  IIPOEKTaMH, UCCIIEIOBAaHUSIMH,  pa3pabOTKOMH,
npoektupoBanueM u BHeapeHneMm; APM SWR - Cucrema ynpaBieHus: IpoeKTaMH,
UCCIIEJOBaHUSIMU, Pa3pabOTKOM, TPOEKTUPOBAHUEM U BHEAPEHUEM;

Taxoke acniupantam 1ocTynHbl Yutanbhbie 3a1bl HayuHoit oubnuorexu [[BOY
C OTKPBITBIM JocTynoM K (ouay (xopmyc A - ypoBenb 10) ocHaiieHHBIC

H€O6XOIIHMI>IM 060py,I[OBaHI/IeM " IIPpOrpaMMHBIMHA CPpCACTBAMMU.
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Ilnan-rpadguk BbINOJHEHHSI CAMOCTOSITEIbHON PadoThl N0 TUCHHUILINHE

Ne
n/n

JlaTta/cpoxkn
BBINOJIHEHUS

Bun
CaMOCTOSATEJILHOM
padoThI

IIpumepHbIe
HOPMBbI
BpeMeHU
HA BbINOJIHEHHE

dopma
KOHTPOJIsA

1-4 genenu

3akperuieHue
JEKIIMOHHOTO
MaTepuana,
MOATOTOBKA K
co0eceT0BaHUIO

7 yac.

CoOecenoBanue

1-4 uenenu

Brimonnenune
MPAKTAYECKHUX
3aJIaHUMH,
ITIOBTOPEHUE
JICKIITMOHHOT'O
Marepuaia,
WU3y4YCHUE
JIOTIOJTHUTEIILHOM
JIATEPATYPHI,
IMOJIrOTOBKA K
JIMCKYCCUH

8 gac

Juckyccus

5-8 Hegenmn

3akpernieHue
JEKIIMOHHOTO
MaTepuana,
IIOATOTOBKA K
cobeceI0BaHnIO

7 4ac.

CobOecenoBanue

5-8 nenenn

Brimonnenue
MPAKTUYECKUX
3a7aHuH,
ITOBTOPEHUE
JIEKITMOHHOTO
Marepuania,
U3y4YCHUE
JIOMOJIHUTEIIbHOM
JIUTEPATYPHI,
MMOJATOTOBKA K
JIMCKYCCUH

8 gac

Juckyceus

9-12 uenenu

3akperieHue
JIEKIIMOHHOT'O
MaTepHaa,
IOJITOTOBKA K
cobece10BaHnIO

7 yac.

CobecenoBanue

9-12 uenenun

Breimmonnenue
MPAKTUYECKUX

9 yac

Juckyceus




3aJaHMH,
MIOBTOPEHUE
JICKIIUOHHOT'O
Marepuania,
W3y4YCHUE
JIOTIOJTHUTEIILHOM
JIUTEPATYPHI,
MOATrOTOBKA K
JIACKYCCHU

13-18 "Henenn

3akperuieHue
JEKIIMOHHOTO
MaTepHaa,
IIOJAIOTOBKA K
cobeceI0BaHUIO

7 4gac.

CobecenoBanue

13-18 uenenu

Brinmonnenue
MIPAKTUYECKUX
3aJaHuM,
MIOBTOPEHUE
JIEKIITMOHHOT'O
Marepuarna,
W3y4YECHUE
JIOTIOJTHUTEIILHOU
JIUTEPATYPHI,
MMOJITOTOBKA K
JIUCKYCCUH

10 uac

Juckyceus

Iloaroroska k
AK3aMEHY

JK3aMeEH

MeToanueckue YKa3aHud 110 NOAT0TOBKE K JTUCKYCCHAM

Juckyccus mpeactasisieT codoit hopmy yueOHOM paboThI, B paMKaxX KOTOPOM

aCIMpaHThl BBICKA3bIBAIOT CBOE MHEHHUE M0 MpooOieme (TeMaTHKe), 3aJaHHOU

npernogaBaTcICM. HCHBIO JAUCKYCCHUH SBJIACTCA HWHTCHCHBHOC MW IIPOAYKTHBHOC

pemieHue 3agadd. Meroa JUCKyccud oOecnedMBaeT TIIyOOKyH MpopaboTKy

HM€IOIHCI>10$I I/IH(i)OpMaI_II/II/I, BO3MOKHOCTb BBICKA3bIBAHHA aCIIMpaHTaMK Pa3HbIX

TOYEK 3pEHHUS MO 3aJaHHOU MperoaBaTeeM MmpodaemMe, TEM CaMbIM, CITIOCOOCTBYS

BBIPA0OTKE aJIeKBATHOTO B JITAHHOM CUTYyaIluy PEIICHUSI.

HpI/I INOATOTOBKE K JHCKYCCHUHU CTYACHTLI

JOJIDKHBI

CaMOCTOATEIBHO

aHAJIM3UPOBATh YUEOHYIO U HAYUHYIO JINTEPATypPY, YTO MO3BOJIUT BHIPA0OOTATH OIBIT

CaMOCTOATCIIPHOT'O MBIIIIJICHHUA I10 HpO6HCMaM Kypca.




MeTO)Il/I‘IeCKI/Ie YKa3aHud 110 MOATOTOBKE K COﬁeceHOBaHHHM

[Ipu moaroToBKe K coO0eceA0BaHUSIM 0 TEMaM IUCHUIUTHHEI «Paanopusnukay
HEOOXOJUMO H3Y4YUTh OCHOBHYIO M JIONOJIHUTEJBHYIO JHUTEpaTypa, a TakkKe
BOCIIOJIb30BaThCSl  pecypcaMu  HMH()OPMALMOHHO-TEJIEKOMMYHUKALIMOHHONW CETH
«utepuer». [lepeueHp BONpocoB i1 coOeceIOBaHUsl HAXOAUTCS B PHIIOKEHUH

2.

MeTOIll/I‘leCKI/Ie YKa3zaHusA 110 MOATOTOBKE OTYETHBLIX MaTEpHUaJloB

Bce otuerHpie Marepuanipl 0QOpPMIISIIOTCS B COOTBETCTBUU C IpaBUJIaMU
oopMIIEHUSI TUCBMEHHBIX padoT cryaeHTamu JJBOY.
HeoOxoaumo oOpaTuTh BHUMaHHE Ha CJEIYIOIIME acleKThl B O(pOpMIIEHUU
poeKTa:
= Ha0Op TEKCTA;
= CTPYKTYPUPOBAHHE PAOOTHI;
= oopMIIeHHE 3aroJIOBKOB BCEX BUJIOB (pyOpUK-TIONPYOPUK-TTYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHHI );
— obopmiieHHE TEpeUUCIeHU (CIUCKOB ¢  HyMmMepalued  uiu
MapKUPOBKOH);
— oopMiieHnE TabJINLL;
— oopMieHUE WILTIOCTpauil (rpaguku, pucyHkH, (pororpadun, cXxemsl,
«CKPUHILIOTHD?);
— Habop ¥ oopMIIEHHE MATEMATUIECKUX BhIpakeHU (hopmymn);
— oopMJIEHUE CIUCKOB JIUTEpaTyphl (OnOIMorpaduyeckux OmucaHui)
Y CCBHUIOK Ha UCTOYHUKH, IIATUPOBAHMS.
HaGop Tekcra
HaGop Tekcra ocymiecTBisieTcsi Ha KOMITBIOTEPE, B COOTBETCTBHH CO
CJIeIYIOIUMU TPEOOBAHUSIMU:
revyaTh — Ha OJJHOM CTOpOHE JucTa Oenoit Oymaru ¢opmara A4 (pasmep 210

Ha 297 MMm.);



MHTEPBAJI MEKCTPOYHBIN — MOy TOPHBIN;

mpudt — TimesNewRoman;

pa3mep mpudTa - 14 0T., B TOM 4KCIie B 3aroJioBKax (B TabJIMILIax JOIMyCKaeTCs
10-12 ot.);

BBIPABHUBAHUE TEKCTA — «I10 IIUPUHEY;

MOJIsI CTpaHUIIBI IeBoe — 25-30 MMm., ipaBoe — 10 MM., BepxHee u HikHee — 20
MM.;

HyMepalus CTpaHULl — B NIPABOM HIKHEM YTJIy CTPAHUIIb! (U1 CTPaHUI] C
KHIKHOM OpUEHTAIME ), CKBO3HAs!, OT TUTYJIbHOTI'O JIUCTA JI0 MOCJIEIHEN CTPAHUIIBI,
apabckumu i pamu (IepBOM CTpaHULIEH CUNTAETCS TUTYJIBHBIN JTUCT, HA KOTOPOM
HOMEp HE CTaBUTHCS, Ha CIEAYIOLIEH CTpaHUIIE MPOCTABIAETCS HUPpa «2» U T. 11.).

pPEXUM aBTOMATHUYECKOIO NEPEHOCa CIIOB, 32 HCKIOYEHUEM TUTYJIBHOTO
JUCTa M 3arojJOBKOB BCEX YPOBHEW (IIEPEHOC CIOB JJisi OTHAEIbHOro ad3aia
onoxupyetcs cpeactBamu MSWord ¢ momomisio koManasl «@opmar» — adb3an npu
BBIOOpE OMIIMH «3aMPETUTh ABTOMATUYECKUN MTEPEHOC CIIOBY).

Ecnu pucynok wiu tabnuia pa3MenieHsl Ha aucte popmata 6ombie A4, ux
CIIelyeT YYMTBIBaTh, KaK OAHY CTpaHuily. Homep CTpaHMIBI B 3THUX CIydasx
JIOIYCKAETCs] HE MPOCTABJIATH.

Crincox nuTepatypbl U BCe MPUIIOKEHHS BKIIOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPALMIO CTPAHMI] paOOTBHI.

PexoMenaanmu o oopmieHUI0 rpagueckoro Marepuaia, moJiydeHHOro ¢
HKPAHOB B BUJIE «CKPUHIIIOTOBY.

I'paduueckne komuu -5KpaHa («CKPUHIIOTBI»), OTpaxkarouue rpaduki,
auarpaMmbl  MOJIeNiel, CXeMbl, SKpaHHble (OpMBI W T.M. JOJDKHBI OTBEYATh
TpeOOBAHUSIM BHU3yaJIbHOW HArJsAHOCTH TNPEJCTABICHUS HILTIOCTPATUBHOIO
MaTepuaina, Kak MO0 pa3MepaM TrpaduyecKux OOBEKTOB, TaK M paspellaroiei
CHIOCOOHOCTH OTOOpa)KEHUsI TEKCTOB, IIBETOBOMY O(DOPMIICHUIO U APYTUM Ba)KHBIM
M0JIb30BATEILCKUM MapaMeTpam.

PekomeHnnyeTcs B cpesie MporpaMMHOTO NPUIIOKEHHS] HACTPOUTh «IKPaH» Ha

napaMcETphbl MaCHITa6I/IpOBaHI/I}I N pasMCUICHUA CHHMACMBIX [JIA HILIIOCTpAluU



00bekToB. [Ipu 3TOM HE0OX0MMMO yOpaTh «JIUIIHUE» OKHA, KOMAHbI, BHIICICHUS
OOBEKTOB U T.II.

B nmnepeHeceHHBIX B IPOEKT «CKPHUHILOTAX» PEKOMEHAYETCS «CPE3aTh»
HEHY)KHbIE 00JacTH, TMyTeM pPEJAaKTUPOBAHUA  «U300paxeHHil», a Tmpu
HEOOXOJMMOCTH OTMAcUITAOMPOBATh MX JUIS 3alIOJHEHUS] CTPAHUIbl OTYETA «IIO
HIMPUHEY.

«CKpUHIIOTB» B TPOEKTE OPOPMIISIOTCS KAK PUCYHKH, C 3aroJIOBKAMM,
NOMEIAEMBbIMA HUXE OOJACTH PUCYHKOB, a B TEKCTE JOJDKHBI ObITh CCHUIKM Ha

YKa3aHHbBIC PUCYHKH.

MeToauueckune YKa3aHusd 110 MIOAT0TOBKE K OK3aMEHY

K koHmy ceMmectpa oOy4aromuiicss JOJDKEH OTYHUTATBCS IO  BCEM
IPAKTUUECKUM padoTaM. TeMbl, paCCMOTPEHHbIE Ha JICKIIMOHHBIX 3aHATHUSIX, HO HE
3aTPOHYTHIE HA MPAKTHUUECKUX 3aHATHUIX, pa3OuparoTcsi 00yJaromuMucs BO BpeMs
CaMOCTOSATENbHON pabOTHI.

[Tpu moAroTOBKE K 3K3aMEHY HEOOXOJMMO MOBTOPUTH Y4E€OHBIM MaTepHall,

UCIIOJIB3Ys KOHCIIEKT JICKIIMM, OCHOBHYIO U JOTOJHUTEIBbHYIO JIUTEPATYPY.
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MMacnopt ®OC

Kon n popmyimmposka
KOMIIETCHIIUH

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

MPUHIUIBI HAY9HO 000CHOBAaHHO OLICHUBATH
HOBBIE PELICHHsI B 001aCTH IIOCTPOCHUS U
MOJCJIIMPOBAaHUs MAILIMH, IIPUBOIOB,

SHaer 000pyI0BaHUs, TEXHOJIOTHUECKUX CUCTEM H
CTHEIUATU3UPOBAHHOTO MAIIMHOCTPOUTEIHHOTO
OIIK-1 - cnoco6HOCTh HAYYHO P R
0o0opynoBaHus, a TAK)KE CPEICTB
000CHOBaHHO OLICHUBATh
TEXHOJIOTHYECKOT0 OCHAIICHHUSI IPOU3BOJICTBA
HOBBIE pELIEHUs B 00acTu
Hay4YHO 0OOCHOBAHHO OLIEHWBATh HOBBIC PELICHUS
MIOCTPOCHUS U MOJICTTUPOBAHUS
B 00J1aCTH MTOCTPOEHUS U MOJIETTUPOBAHUS
MaIIH, TPUBOJIOB,
MallllH, TPUBOJOB, 000PYAOBaHUS,
o0opynoBaHus, Vmeer
TEXHOJIOTUYECKUX CUCTEM U
TEXHOJIOTUYECKUX CUCTEM U
CHEIHATN3UPOBAHHOTO MAIIIMHOCTPOUTEIEHOTO
CHEIHATU3UPOBAHHOTO
000py10BaHus, a TAKXKE CPEJCTB
MaIIMHOCTPOUTEITHLHOTO
TEXHOJOTMYECKOTr0 OCHAICHHsI IPOU3BOJICTBA
o0opy/noBaHus, a TAKKe
HaBbIKAMHU HAYYHO OOOCHOBAaHHO OIEHUBATh
CPEACTB TEXHOJIOTHIECKOTO
HOBBIE PEIICHHs B 001aCTH TIOCTPOCHUS
OCHAIICHHUSI IPOU3BOJICTBA
MOJICTUPOBAHUS MAIllMH, IPUBOIOB,
Bnazeer | oGopynoBanus, TEXHONOTHYECKHX CHCTEM H
CMELUANTU3UPOBAHHOTO MAIIMHOCTPOUTEIBHOTO
000pyoBaHus, a TAK)KE CPEJCTB
TEXHOJIOTHYECKOTO OCHAIICHHUSI IPOU3BOJICTBA
3uaeT Kak (popMHpOBaTH U apTyMEHTHPOBAHO
OIIK-3 - cnocoOHOCTh MPEJICTABIISITh HAYYHbIE TUTIOTE3bI
dbopmupoBaTh U Vaeer (GhopMHUpPOBATH U APTYMEHTHPOBAHO MPECTABIIATh
apryMEeHTHPOBAHO Hay4YHbIE TUIIOTE3bI
MIPEACTABIIATh HAYYHBIE CIOCOOHOCTBIO (POPMUPOBATH U
TUIOTE3bI Brazeer | aprymeHTHpOBAaHO MPECTABNIATH HAYUHBIE
THIIOTE3bI
KaK IJIAHUPOBAThH U MPOBOIUTH
3Haer IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C
OIIK-5 - ciocoOHOCTH MOCJIEIYIOIIMM aJIeKBaTHBIM OLICHUBAaHUEM
IJTAHUPOBATH M IMPOBOTUTH MOJTy4aeMbIX PE3yJIbTaTOB
AKCIIEPUMEHTAILHBIC TJIAHUPOBATH U MIPOBOJIUTH SKCIIEPUMEHTAILHBIC
HCCIIEIOBAHUS C Ymeer HCCIIEIOBAHUS C MOCIEAYIOMNM aJ€KBATHBIM
MOCTIEAYIONIUM a/IeKBAaTHBIM OIICHUBAHHUEM TOJIY4aeMBIX PE3yJIbTaTOB
OILIEHUBAHHUEM TIOJTyIaeMbIX CTIOCOOHOCTHIO TUITAHHUPOBATH M MPOBOJIUTH
pe3yIbTaToB Brageer | YKCIIEPUMEHTAIBHBIE UCCIENOBAHUA C
MOCTICTYFOIIIUM aJICKBATHBIM OICHHBAHUEM
MOJIy4aeMbIX PE3yTbTaTOB
COBPEMEHHBIC UHC €HTB MATEMaTHYECKOTO
IK-2 - crtocoGHOCTH K P TPYM
3aceT MOJIETTUPOBAHUsI, CBOMCTBA HEMPEPBHIBHBIX U
MOCTPOCHHIO UM CUHTE3Y .
. JUCKPETHBIX (PYHKIUN U UX COOTBETCTBHE
MaTeMaTHYeCKUX MOJeNen
peabHBIM MpoIieccaM
TEXHOJIOTUYECKUX MTPOIIECCOB
Veer Hcnonb30BaTh COBpeMEHHBIE HHCTPYMEHTBI

B MalllTUHOCTPOCHN U

MaTEMATUHYCCKOTO MOACITIUPOBAHUA, OJIA




MPOIIECCOB

IIPOTHO3UPOBAHUS IMOBEACHUS PCATTbHBIX

Bnaneer

HaBrikamu HCITOJIB30BaHUS COBpPEMEHHBIX
HHCTPYMCHTOB MaTCMAaTUUICCKOT' O
MOACIIUPOBAHUA, NJId CHHTE3a pC€aJIbHBIX
IIPOLCCCOB 1 UX BJICMCHTOB

/o

KonTponupyem
bI€ pa3eIbl /
TEMBI
T CLIUTUTAHBI

Ko/1pl, HAUMEHOBAHHE U ITAIIBI
(bopMUPOBAHUS KOMITETEHITHIA

OreHOYHBIC CpPEICTBA

TeKYIIUH
KOHTPOJI
b

MIPOMEXKYTO
qHAas
aTTecTanus

Paznen 1.
Teopetnueckue
3aHATUA

OIIK-1

3Haer TIPUHIIUITBI HAy4YHO
000CHOBAHHO OIICHUBAaTh HOBEIE
peIIeHHUs B 00JIaCTH MIOCTPOCHUS H
MOJICTTUPOBAHUS MAIIIHH,
IIPHBO/IOB, o0opyoBaHus,
TCXHOJIOTUYCCKUX CUCTEM n
CHEIUATN3UPOBAHHOTO
MaIIHHOCTPOUTEIIEHOTO
000pyIOBaHUs, & TaKXKE CPEICTB
TEXHOJIOTMYECKOTO  OCHAI[EHUS
IIPOM3BOJICTBA

VO-1
I1P-7

YMeer HaydyHO OOOCHOBaHHO
OLICHMBATh HOBBIC pEUICHUS B
obnactu MTOCTPOEHUS U
MO/JICJINPOBAHUS MalllVH,
IIPUBOJIOB, o0opynoBaHus,
TEXHOJIOTHYECKUX  CHCTEM  H
CHEeHATH3UPOBAHHOTO
MaIIMHOCTPOUTEIHHOTO
000pyIOBaHUs, a TaKXKe CPEICTB
TEXHOJIOTUYECKOTO  OCHAICHMS
IPOM3BOJICTBA

VO-1
I1P-7

Bnageer  HaBbIKaMM ~ HAay4HO
00OCHOBAaHHO OIICHMBAThL HOBEIC
pelieHus B 00JIacTH MOCTPOSHUS U
MOJICTTUPOBAHUS MalIIIHH,
HPUBOJIOB, obopynoBaHus,
TEXHOJIOTHYECKUX  CHCTEM U
CHEIUAN3UPOBAHHOTO
MaIIHHOCTPOUTEIIEHOTO
0o0opy/soBaHus, a TaKXe CPEICTB
TEXHOJIOTHYECKOTO0  OCHAIIEHUS
MIPOU3BOJICTBA

VO-1

VO-1
I1P-7
VO-1

OIIK-3

3HaeT, KaK IUIAHUPOBATh U peniaTh
3a/1auun COOCTBEHHOTO
po¢eCCHOHAIBHOTO "
JMYHOCTHOTO PAa3BUTHUS

VO-1
I1P-7

YMeeT IUTaHMpOBaTh M pelIaTh
3a7a9u COOCTBEHHOI'O

VO-1
I1P-7

VO-1
I1P-7




po¢eCCHOHAIBHOTO "
JTUYHOCTHOTO Pa3BUTHS

Bnaneer HaBBIKAMH Kak
IUTAHUPOBATh W pEIIaTh 3aJauu
COOCTBEHHOTO VO-1
poheccCHoHATLHOTO "
JUYHOCTHOTO Pa3BUTHS

Paznen II.
IIpaxTrueckue
3aHATUSA

3Haer, Kak IUIaHUpOBaTb U
IPOBOJIUTh HKCIEPUMEHTANIbHbIE
uccienoBanus ¢ nociaenywooummMm | YO-1
a/IeKBaTHBIM OLIEHUBaHUEM
I10JIy4YaEMBIX PE3YyJIbTaTOB

YMeeT miaHupoBaTh U IPOBOAUTH
HKCIIEpUMEHTAJIbHbIE vO-1
UCCJIEIOBAHMSI C TOCIEAYIOLIUM vO-1
aJIeKBaTHBIM OLIEHUBaHUEM 1p-7 I1P-7
I10JIy4YaEMBIX PE3YyJIbTaTOB

Bnaneer CIOCOOHOCTBIO
IUIAHUpOBaTb U MPOBOJUTH
AKCIIEPUMEHTAJIbHBIE YO-1
HUCCIICIOBAHUSA C IIOCICAYIOIINM I1P-7
aJIeKBaTHBIM OLICHUBaHUEM
I10JIy4aEMBIX PE3yJIbTaTOB

OIIK-5

3HaeT COBPEMEHHBIE
WHCTPYMEHTBHl MaTeMaTH4YECKOTO
MOJEIUPOBAHU, CBOMCTBa YO-1
HENPEPBIBHBIX U JUCKPETHBIX I1P-7
GYyHKIIMIE M HX COOTBETCTBUE
peabHBIM MPOIEccaM

Ymeer HCIOJIb30BaTh
COBpPEMEHHBIC WHCTPYMEHTBI
MaTEMaTHYECKOIO VO-1
MOJIETTUPOBAHHS, IS I1P-7
MIPOTHO3UPOBAHUSA MIOBEACHHUS
pEaTHHBIX MPOIIECCOB

Bnageer HaBBIKAMH
HCIIOJIE30BaHUS COBPEMEHHBIX
MHCTPYMEHTOB MAaTeMaTH4YeCKOTO
MOJETUPOBAHMS, [JII CHHTE3a
peaNbHBIX NPOLECCOB M HX
3JIEMECHTOB

vVO-1
I1P-7
[1p-11

IK-2.

YO-1
I1P-7
[1p-11

PacmingpoBka KoIUPOBOK o1leHO4YHBIX cpeacTs (OC)

Kon
oC

HaunmenoBanue IIpeacraBiaenue
OLICHOYHOI 0 Kpartkas xapakTepHCTHKA OLIEHOYHOT0 CPEICTBA | OLICHOYHOIO CPecTBA
CpeAcCTBa B hoHIE

vO-1

CpeacTBo KOHTPOJISL, OpraHU30BaHHOE KaK
crenanbHas Oecesia mpenoaaBaTes ¢
00yJaromuMcs Ha TEMBI, CBSI3aHHBIE C M3yJacMoil
JICTIATUTMHON, ¥ PACCINTAHHOE HA BRIACHCHHE

Bonpocs! no
TemMaMm/pazjenam
JUCIUTIIHHBI

CobecenoBanue




00BbEMa 3HAHMIA, 00YYAOMIETOCS IO ONPEICIEHHOMY
pasneny, TeMe, mpobiemMe u T.11.

KoHTposbHas CpencTBo mpoBepKH YMEHHHA IPUMEHSTh Kommnexr 5
4 I1P-2 pabora [I0JIy4YEHHBIE 3HaHUA U1 PEIICHUS 3a1a4 KOHTPOJIBbHBIX 3a1aHUl
ONPEeJeNIEHHOr0 THUIIA IO TEME WIH Pa3AeIy 10 BapuaHTam
[IpoayKT caMOCTOSITENBHOM pabOThl 00yYArOIIErocs, Tembl/
5 I1P-7 Koncmekr OTpa)KAIOIINI1 OCHOBHBIE UJIEU 3aCIyIIaHHOU Pas/ICibl
JIUCIIATUIMHBI
JICKLIUH, COOOILEHHUS U T.1I.
PaznuuaroT 3a1a4uu U 3a1aHUA:
a) perpOaYKTUBHOTO YPOBHS, IIO3BOJISIOIIHE
OLICHMBATh U JUArHOCTUPOBATh 3HAHHE
(hakTHaeckoro MaTepuaina (0a30BbIe MOHATHS,
ANTOPUTMBL, (DaKTHI) U YMEHHE MIPAaBUIHHO
HCIOJIb30BaTh CHEIMAIbHbIE TEPMUHBI U IIOHATUS,
y3HaBaHHE OOBEKTOB M3YUCHHS B paMKax
PasHOYPOBHCBHI g;‘lpeﬂeﬂéHHOFO pazzena AUCLMILINHBL KoMILICKT
6 P11 | e samaun u PEKOHCTPYKTHBHOTO YPOBHS, ITO3BOJIIIOIINE PA3HOYPOBHEBHIX
OLICHUBATb U JUAaIrHOCTUPOBATHL YMCHUSA o
3a/laHus 3a1a4 ¥ 3alaHuH

CHHTE3MpPOBaTh, aHAJIN3UPOBATh, 00001IIaTh
(baKkTHYECKHiT 1 TEOPETHICCKUIT MaTEepHa C
(bopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHUEM MIPHIUHHO-CIIEICTBEHHBIX CBS3CH;
B) TBOPYECKOTO YPOBHSI, TO3BOJIIIOLINC OLICHUBATD H
IMArHOCTUPOBATh YMEHUSI, HHTETPUPOBATh 3HAHHS
Pa3IUYHBIX 06JIACTEH, apIyMCHTUPOBATh
COOCTBEHHYIO TOUKY 3pCHUSI.

IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHLUI

Koa u
oOpMYyJIH
¢opmynp nokasareJ
OBKA Iranbl GOPMHUPOBAHUSA KOMIIETEHIIMHU KpuTEepuu .
KOMIIeTeHI]
0
TIPUHIIMIIBI HAy4YHO
S 000CHOBaHHO  OIICHUBATH
HOBBIC pEIlIeHUs B 00JIacTU
(moporos COOTBETCTBUE HOPMaM
N MTOCTPOCHHUS u . 60-74
1317 Y KPUTEPHUSIM 3HAHUT
MOJICTIMPOBAHUS  MAIIIUH,
YPOBEHD)
MPUBOJIOB, 00OpYyIOBaHUS,
TEXHOJIOTHYECKHUX CUCTEM
Hay4HO 000CHOBaHHO
OIICHUBATh HOBBIC PEILICHHUS
B 0O0JaCTH TOCTPOCHHUS U
OIK-1 P
yMeeT MOJICJIMPOBAHUSl  MAIIIUH,
COOTBETCTBUE HOPMaM
(TpOJIBMH | IPUBOJIOB, 00OPYIOBAHWS, - 75-89
M Y KPUTEPHUSIM 3HAHUH
YTHIN) TEXHOJIOTHYECKUX CHUCTEM U
CTCIHATN3HPOBAHHOTO
MaIIMHOCTPOUTEIEHOTO
000pyI0BaHNs,
HABBIKAMU HAy4HO
BIIQJICCT
000OCHOBAaHHO  OLIEHUBATh | COOTBETCTBHE HOpPMaM
(BBICOKH . 90-100
i) HOBBIC PEIICHUS B OOJIACTH | W KPUTEPUSIM 3HAHUIA
MOCTPOCHUS u




MOJICJIMPOBAHUS  MAIlUH,
MPUBOAOB, 000PYIOBaHUA,
TEXHOJIOTHYECKUX CUCTEM U
CHEIHATH3UPOBAHHOTO
MaIIMHOCTPOUTEILHOTO
000pyI0BaHus,
3HaeT Kak (opMHUpPOBaTh U
(TIOpOroB | apryMEeHTHPOBAHO COOTBETCTBUE HOPMaM U 60-74
BIii MPEJICTaBIATh HAYYHbIE KpUTEPUSIM 3HAHUI
YPOBEHb) | TUIIOTE3bI
dbopMHUpPOBATH U
yMeeT
apryMEHTHPOBAHO COOTBETCTBUE HOPMaM U
(mpoxBuH . 75-89
OIIK-3 bii) MPEJCTaBIISITh HAYYHbIE KpPUTEPUSM 3HAHUI
- THITIOTE3bI
CIIOCOOHOCTBIO
Biajaeer | (opMUpOBAThH U
COOTBETCTBUE HOPMaM U
(BBICOKM | apTyMEHTHPOBAHO . 90-100
M KPUTEPUSIM 3HAHUIM
i) NPECTABIATh HAyYHBIE
THIIOTE3bI
KaK IUTaHUPOBATh U
MIPOBOAUTH
3HaeT poBOZ
AKCIIEpUMEHTAIbHBIC
(moporos COOTBETCTBUE HOPMaM U
N UCCIIE0BAHUS C . 60-74
BIif KPUTEPUSIM 3HAHUIM
OBeHD) MOCJIETYIONIUM aJIeKBATHBIM
P OIICHUBAHHUEM TOJTy4aeMbIX
pe3yJIbTaTOB
MJTAHUPOBATh U MIPOBOJUTH
AKCTIEpUMEHTAIbHBIC
ymeet UCCIIEIOBaHMS C COOTBETCTBUE HOPMaM U
OIIK-5 (mpoaBuH ph 75-89
bii) MIOCJIETYIOIUM aJIeKBaTHBIM | KpUTEPUSAM 3HAHUN
T OIICHHBAHHUEM TOJTy4aeMBbIX
pe3yJIbTaTOB
CHOCOOHOCTBIO
TUTAHUPOBATH U TIPOBOJIUTH
BIIAJICET | DKCIIEPUMEHTAaJIbHbIC
COOTBETCTBUE HOPMaM U
(BBICOKH | MICCTIETOBAHUS C . 90-100
N KPUTEPHUSIM 3HAHHMA
i) MOCTEAYIONTUM aJIeKBAaTHBIM
OIICHUBAHUEM TTOITy9aeMbIX
pe3yJIbTaToB
COBpPEMEHHBIC
WHCTPYMEHTHI
3HaeT MaTeMaTHIECKOTO
(OporoB | MOJETUPOBAHMS, CBOUCTBA | COOTBETCTBHUE HOpMaM 60-74
BII HEIIPEPBIBHBIX U Y KpUTEPUSM 3HaAHUI
YPOBEHB) | AUCKPETHBIX QDYHKIIUN U UX
[K-2. COOTBETCTBUE peaTbHBIM
npoleccam
Hcnonp3oBath
yMeeT COBpPEMEHHbIE
COOTBETCTBUE HOpMaM
(MpOBUH | MHCTPYMEHTHI . 75-89
M U KpUTEpUsIM 3HaHUN
YTBI) MaTeMaTU4eCKOTro

MOJEIUPOBAHUS, IS




MIPOTHO3UPOBAHUS
MOBEJICHUS PEATbHBIX
IIPOIIECCOB

HaBbIikaMH HCIIOJIB30BaHUS
COBPEMEHHBIX

BJIAJICET | MHCTPYMEHTOB

(BBICOKM | MAaTEMaTHYECKOTO

i) MOJEIUPOBAHUS, IS
CHHTE3a peajbHbIX
MIPOIIECCOB U UX HJIIEMEHTOB

COOTBETCTBUE HOPMAM
U KpUTEPUSAM 3HAHUHI

90-100

OueHouHbIe CPeACTBA IS IPOMEKYTOYHON ATTeCTANMHU

KpnTeplm BBICTABJICHUA OLICHKHU Ha 3a4eTe 10 JUCIUIIINHE «HpOBeIleHI/Ie

TeOPeTHUYECKUX UCCJIeTOBAHUID)

Bbajnabl
(pedTUHTOB
O OIICHKH)

Onenka
3auera/
IK3aMeHa
(cranpaprtHas)

TpebdoBanus Kk cpOpMUPOBAHHBIM KOMIIETEHMAM

99-100

«OMIAUYHO)»

OneHka «OTIMYHO» BBICTABISETCS CTYAEHTY, €CIH OH
rIy0OKO W MpPOYHO YCBOWJI MPOTPaMMHBIA MaTepua,
HCYEPIBIBAIOIIE, IIOCIEN0BAaTENbHO, YETKO M JIOTMYECKH
CTPOIHO €ro M3J1araeT, yMEeeT TECHO YBS3bIBaThb TEOPHUIO C
MIPAKTUKOM, CBOOOJIHO CHPABIISIETCS € 33Ja4aMM, BOIIPOCAMHU
U JpYrMMH BUJAaMH TpPUMEHEHUS 3HAaHUH, NpPUYEM HeE
3aTpyJHSAETCS C OTBETOM IIPHM BHJOM3MEHEHHM 3aJaHUM,
UCIIOJIb3YeT B  OTBETE MaTepuan  MoHoOrpaduyecKou
JUTEpaTyphl, MPABUILHO 0OOCHOBBIBAET MPUHSATOE PEIIECHUE,
BJIaJICET PA3HOCTOPOHHHMMHU HaBBIKAMM M IpUEMaMu
BBITNIOJIHEHUS IPAKTUYECKUX 3a/a4.

90-98

«xopouo»

OLIeHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CIIM OH TBEPAO
3HACT MaTrcpuall, rpaMOTHO U IO CYIIECTBY HU3JIaract €ro, HE
A0IMYCKas CYICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMPpaBHUJIbHO MNPUMECHACT TCOPCTUUCCKHUEC TIOJOXKCHUA [IPU
pCeIICHUN IIPAKTHYCCKUX BOIPOCOB W 3aJa4d, BJIAACCT
HGO6XO}II/IMLIMI/I HaBbIKaMU U MPpUEMaMU WX BBITTOJITHCHUA.

65-89

«y0081emeop
umenbHo»

OmeHka «yZOBJIETBOPHTEIBFHO» BBICTABISACTCS CTYJCHTY,
€CITM OH MMEeT 3HAHMs TOJIBKO OCHOBHOT'O MaTepuana, HO He
YCBOMJI €r0 JAeTaliel, JOMyCKaeT HETOYHOCTH, HEJOCTATOUYHO
NpaBUIbHBIE  (OPMYIMPOBKH, HAPYIIEHUS JIOTMYECKOU
MOCTICIOBATEIPHOCTH B HM3JIOKEHUH  TPOTPaMMHOTO
MaTepHuana, HUCHBITHIBACT 3aTPYAHEHUS IpPHU BBITOJHEHUU
MPaKTUYECKUX PadoT.




OneHKa «HEyIOBIETBOPUTEIBHO)» BBICTABIISIETCS CTYACHTY,
KOTOpPBIA HE 3HAeT 3HAYUTEIBbHOW YacTH HNPOrpaMMHOIO
MaTepuaia, 10IycKaeT CylleCTBeHHbIE OINOKH, HEYBEPEHHO,
<65 «Hey0oenemg | ¢ OOJBIIMMHU 3aTPYIHECHHUSIMHU BBINOJHIET MPAKTUYECKUE
opumenvrHoy» | paboTbl. Kak mpaBmiio, OIEHKa «HEYIOBICTBOPUTEIILHOY
CTaBUTCS CTyJCHTaM, KOTOpPbIE HE MOIYT IPOJOJIKHUTH
oOyueHue oe3 JOTIOJTHUTENbHBIX 3aHATUI o
COOTBETCTBYIOLIEH JUCLUIUIMHE.

Bonpocsl

1. JaTe ompenesieHWE MOHATUSAM - HayKa, METOJOJOTHUS HAYKH, METOAMKA,
TE€XHOJIOTHUS, PACKPBITh UX COAECPKAHUE.

2. OmnpenenieHne aKTyaJIbHOCTH MCCIIEIOBaHUN (Ha MpPUMEpPE TEMbl CBOEH
Hay4YHOU pabOTHI).

3. Hayunast HOBM3HA U IPaKTUYECKasi 3HAUMMOCTh HAYYHOU pabOTHI.

4. ®opMupoBaHue TPOOJIEMHON CUTYaALlUH U IPOOJIEMBI UCCIICI0OBAHUS.

5. Onpenenenue uenu 1 GopMyJIMPOBKA TUIIOTESHI.

6. OOBEKT U IpeIMET UCCIEAOBAHMS, UX OTINYUSL.

7. IlocTaHOBKa 3a/1a4 ¥ ONPEEIICHUE aJIEKBATHBIX METOJOB TEOPETUUECKUX
HAYYHBIX UCCIICIOBAHUM.

8.  Meroapl  HAy4YHBIX  MCCIEIOBAHUA B  TEOPUH  TEXHOJOTHH
MaIIUHOCTPOEHHUS.

9. IlpuMmeHEHME TEOPETHYECKMX METOJ0B HAyYHBIX HWCCICAOBAHWN Ha
pUMepe MOUCKa TEXHOJOTUUYECKUX 3aKOHOMEPHOCTEHN (TIPUMEPHI).

10. MaremMaTUKO-CTaTUCTUYECKUE METO 1Bl HAYYHBIX UCCIIECTOBAHUM.

11. ®opmanuzaius 3HaHUW C  HCHOJIB30BAHHEM  TEOPETUUECKUX
VCCIIEIOBAHUM.

12. ®opmynupoBaHue MPOOIEMBI U BBIIBUKEHUE TUIIOTE3bI €€ PEIICHHUS.

13. Tloctpoenue wuHGOPMAIMOHHOTO oOO0pa3a TEXHOJIOTHU pelIeHUs
POOJIEMBI.

14. OO6BeKTHOE U MPEIMETHOE MOJISTUPOBAHKE.

15. OcHoBHBIE TOTOKH U (PYHKLINHU TIPeoOpa30BaHus TOTOKOB.



16. CpoiicTBa U XapaKTEPUCTUKHU JETEPMUHUPOBAHHBIX U
HEJICTEPMUHUPOBAHHBIX (DYHKITHIA.

17. XapakTepuCTUKH U IPUMEPhl MEXaHU3MOB pealin3anuu QyHKITUH

18. CrpykTypa  Hay4YHO-HCCIIEIOBATEIHCKONH  pabOThl  (TIpUMEpPHI
(bopMUPOBaHUS OTTIABJICHHUSI: TJIaBBI, pa3/Ieibl, TIOPA3ICIIbI).

19.C6op, cucrematuzanus u 00paboTKa MAaTepUajoB HCCIEIOBAHUS;
MOATOTOBKA WH()OPMAITMOHHBIX PE3YyIbTaTOB.

20.Ananmu3, 000011IeHHEe U 00CYKICHHE Pe3yJIbTATOB UCCIEIOBAHUS.

21.ITpaBuna popMyIHpOBaHUS BBIBOJIOB M TIPAKTUICCKUX PE3YyIbTATOB.

22 Ilpouenypel ®W periaMeHTBHl O(QOpMIICHUS PpE3yJbTaTOB HAyYHBIX

I/ICCJ'IGI[OBaHI/Iﬁ (TC3I/ICI>I, CTaThbu, ,Z[OKJ'IaI[BI).



