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1 [esiu 0OCBOEHUSA TUCHUNIUHBI

]_IGJIHMI/I OCBOCHHUA AUCHUIIIIMHBI <<M€TOILBI OIITUMH3AIUN  ABIIACTCA 06yquI/Ie
CTYACHTOB H€06XOI[I/IMOCTI/I HCIIOJIb30BaHUA B TCOPHUU U IMPAKTHUKE BCACHUA I[OMGHHOﬁ I1JIaBKH,
CTAJICTIJIAaBUJIBHBIX IMPOLCCCOB, KaK OCHOBBI BBICOKOM MPONU3BOAUTCIIBHOCTU JOMCHHBIX Heqeﬁ,
XOpomero KadeCcTBa 4YyryHa M HHU3KOI'0 YACJIBHOI'O pacxoJa KOKCa Ha €ro BbIIINIABKY IIpH
HEBBICOKOH ero ce0ecTOMMOCTHU COBpPCMCHHBIX MCTOAOB HAXOKACHUA HAWJIYYIIHNX BAPUAHTOB
pa6OTBI KOMIIJICKCA METAJIITYPIru4€CKuX arpe€ratoB u BBI60pa MMUXTOBBLIX MATCPHAJIOB.

2 MecTo TUCUMIIIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl
NMOAr0TOBKH (aKajaBpa

Hucuunmuaa «MeToapl ONTHUMHU3alMM» BXOAUT B BapUaTHBHYIO YacTh Onoka 1

00pa3zoBaTebHON MTPOTrPaMMBI.

YcenenHoe yCBOGHUE MaTepuaia MpeanoiaracT 3HaHue CTyIEHTaMU OCHOBHBIX IOJIOKEHU I
CJHEAYIOINX AUCIUIUINH:
— Maremartuka,
—  Hctopus meramnypruu /MIcTopusi TEXHUKH;
— Hudopmaruka u nHGOPMAIIMOHHBIC TEXHOJIOTHH;
—  OCHOBBI METAJUTYPIHYECKOr0 IIPOU3BO/ICTBA;
—  Awnanu3 yncnoBoii uadopmanuu / Marematuveckasi CTaTUCTHKA B METAJUTypPIiH;
— Teopusi, TEXHOJOTHS U aBTOMATH3AIMs AOMEHHOro mpoiecca / TeXHOIOrHH MOPOIIKOBOM

METaJULypIuy;
— BeruraBka cranm B KoHBepTepax / BhImuiaBka ctaiau B 3JeKTpoIiedax.

3HaHUST W YMEHHS CTYICHTOB, IIOJYyYECHHbIE NPH H3YYCHUM JTUCHUIUTUHBI «MeTobl
ONTUMM3AIHII OYAYT HEOOXOAUMBI TPU U3YUEHUU JUCIUILINH:
—  «MeToapl UcclieIOBAaHUN MATEPHAIIOB U IIPOLIECCOBY;
—  «IIpoekTHas nesTEIbHOCTbY;
— «HayuHo-uccnegoBarenbckas paboTay.

3HaHus (yMEHHs, BJIaJIeHUs), TOJy4YEHHBbIE MPH W3YYEHUU NAHHOW NUCIUIUIMHBI OYAyT
HEOOXOUMBI MPU MPOXOKIEHUU UTOTOBOW TOCYAAPCTBEHHOM aTTECTAllMKM U MPHU MOATOTOBKE U
3aIMTe BBIMTYCKHOM KBATH(PUKAITMOHHON pabOTHI.

3. Komnerennum ol0y4amomerocs, ¢opmupyemble B pe3yJbTaTe OCBOCHHS
AUCHUILIMHBI U IUVIAHUPYeMble pe3yJbTaThbl 00y4eHust

B PE3YJIbTATC OCBOCHHA AOUCHHUIIJIMHBI ((MCTOI[I)I OIITUMM3AITUN ) 06y11a}01um?lc;1 JOJIKCH
O6J'I&IL3.TB CJICAYIOIMIUMH KOMIICTCHIUSAMMU

CrpykTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTECHIIUHN

ITK-3 - rOTOBHOCTBIO HCMO0JIL30BaTh PU3MKO-MaTeMAaTHYECKHUIl annapar AJs pelieHust
32124, BOSHMKAIOIIMX B X0/€ NPo(hecCHOHAILHON 1eATeJIbHOCTH

3Hath —  OCHOBBI HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— TEXHHMYECKHE U MPOrpaMMHBIE CPEJICTBA pean3alud MH(POPMAIMOHHBIX
IPOLIECCOB,;

cpeacTBa 00pabOTKHU YKCIOBON HHPOpMAIIT

YMeTh — pa6OTaTB C COBPECMCHHBIMHI IPOTrPpaMMHBIMH CPECACTBAMH PaCUCTa,




CTpyKTypHBI

DJICMCHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIICTCHITUH
— BBIIOJHATE NPHUMCEHHUTEIIPHO IIPOCTBIC TEXHHYECKHME pacueThl II0
OTHOIICHHUIO K TEXHOJIOTHIECCKHUM IIPOLICCCAM.
Braners — HaBbIKaMH pabOTBl C COBPEMEHHBIMH IPOTPAMMHBIMH CpPEACTBAMHU

pacyera U COBEPLICHCTBOBAHUS TEXHOJIIOIMYECKUX IIPOLIECCOB;
METOAAMHU aHaju3a (PU3MUYECKUX SBICHUH B TEXHUYECKUX YCTPOHCTBAX H
CHUCTEMAaxX

I1K-11 - roTOBHOCTBHIO BBISIBJIATH 00bEKTHI ISl YJIY4YllIeHHs] B TEXHUKE U TeXHOJIOTHHU

3HaTh —  OCHOBHBIE METO/BI UCCIEIOBAHMS, UCIIOJIb3YEMBIE B TEXHOJIOTHH;
—  OCHOBHBIE IIpaBUJIa UCCIIEIOBAHUS IIPOLIECCOB.
Ymers —  (opMynupoBaTh OTpaHUYEHUS U TIPEACIOB YIPABISIEMOCTH OTACIBHBIX
TEXHUYECKHUX KOMIIOHEHTOB,;
— pacno3HaBaTh 3QPeKTUBHOE penieHne ot Hed(HEKTUBHOTO;
Bnaners — HaBbIKAMH W METOAUMKAMHU  0000IIeHUs pe3yJIbTaTOB  pElICHUS,

BKCHepHMeHTaHLHOﬁ ACATCIBbHOCTH,

crocodamMu OLCHUBAHUA 3HA4YUMOCTH H HpaKTH‘IeCKOﬁ IMPUTrOJHOCTH
IOJIY4YCHHBIX PE3YJIbTATOB,

OCHOBHBIM HHCTPYMCHTApHUEM PCHICHHUA TCXHHUYCCKUX 3aJa4d B CHCTCMC
QJICKTPOHHBIX Ta6J'II/II_I ¢ ucnojb3oBaHueM Bkiaagku «Ilomck PCLICHU).




4 CTpyKTYpa U coJepkaHue JUCUUIIIHHbI

OO0111ast TPYI0EMKOCTb AUCIUILIMHBI COCTABISCT 3 3a4eTHBIX equHuIlbl, 108 akas. 4acoB, B TOM YHUCIIE:
—  KoHTakTHas pabora — 34,95 akan. yacos:
— ayautopHas — 34 aKaj. 4acos;
— BHeayautopHas — 0,95 akan. gacoB
—  camocrosTenpHas pabora — 73,05 akan. gacoB
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1 Ontumuzanus. OCHOBHbBIE NTOHATHUA U
TEPMUHBI
1.1 Ponb onTuMU3aIMK TEXHOJOTHUECKUX
H3ydeHue TeopeTunyeckoro . ITK-3 — 3yB;
MPOIIECCOB B HAYYHO-TEXHUYECKOM 6 05| - - 5 YcTHBIH onpoc
MaTepuaia [1K-11 — 3yB;
nporpecce
1.2 TlapameTpuueckasi U CTPyKTypHast N3ydeHue TeopeTuyecKoro . ITK-3 — 3yB;
6 |05 - - 5 YcTHBII onpoc
ONTHMH3ALHUS MaTepuaia I1K-11 — 3yB;
Hroro no pazaeny 1 - - 10
2 JInneitHOE TPOrpaMMUPOBAHNE
2.1 Knaccuueckue 3agaun TMHEHHOTO 6|1 4 [Touck 1ONOTHUTENBHOM VYeTHbli onpoc [1K-3 — 3yB;
MIPOrpaMMHUPOBAHUSL. nH(}OpMAaIINY 10 33/IaHHOM TeMe (cobecenoBanme) | I1K-11 —3ys;
. Brimonnenue
2.2 I'paduueckuii MeTo/1 pelieHus 3aaad N I1K-3 — 3yB;
6| 2 - 2 10 BrinonHeHnue npakTHUecKuX padorT. KOHTPOJIbHOU
OIITHUMH3ALIUHA [TK-11 — 3ysB;
pabotsr Nel
2.2 TpancnoprtHas 3axaya. Meto . [TK-3 — 3yB;
P P A g 6 | 4 - 6/2 10 Beinonnenye npakTuyeckux padboT YcTHBIN onpoc B i
JEMIEBOU MPOTYKIINHI IT1K-11 — 3yB;
2.3 TpancnoprHas 3agada. Meron 6 | 2 - 4/2 10 BrinonHenue npakTuyeckux pabor . Brinonnenune I1K-3 —3yB;




MTOTEHITUAJIOB KOHTPOJIbHOU [1K-11 — 3yB;
paboTer Ne2
Hroro no pasueny 9 12/4 34
3 HenuneitHoe porpaMMUpOBaHUE
3.1 3agauu HeTMHEWHOTO ITouck DOmONHUTEILHON . [1K-3 — 3yB;
1 - 4 N VYerHbli onpoc )
IIPOrpaMMHUPOBAHUSL. nH(pOpMAIMY 1O 33JaHHOU TEMe [1K-11 — 3yB;
3.2 MeToib1 6€3yCIIOBHON ONTHMHU3AIIUH K-3 — 3vE:
(GyHKIMH HECKOIBKHX HE3aBHCUMBIX 2 2/1 8 Beinonnenne npakTuyeckux padboT YcTHBIN onpoc MK-11 —}:’»/y;'
TEPEMEHHBIX ’
3.3 MeToabl HETUHEHHOTO Brimonnenue TK-3 — 3V
MIPOrpaMMHUPOBAHUS TTPH HATHYUH 2 3/1 8 BrinonHeHne npakTuYecKux padoT. KOHTPOJIbHOM MK-11 _}3’ ;3_
OTpaHUYCHUHN pabotsr Ne3 B
Hroro no pazneny 5 5/2 20
4 JlnHaMUYeCcKOoe IpOrpaMMHUPOBaHUE
4.1 . MeTon IMHAMUYECKOTO 1 4 Ilouck nOmOIHUTEIHLHOMN v . [IK-3 — 3yB;
- N CTHBIU OTIPOC
IIPOrpaMMHUPOBAHUS nH(pOpMAIMY 1O 3aJJAHHOU TEMe [1K-11 — 3yB;
4.2 TIpuHIUIT ONTUMATBHOCTH 1 - 5,05 Howucex HOHOHHHTGHBHUO " VYcrHblit onpoc IK-3 —3ys;
nH(pOpMAIMY 1O 33JJAHHOU TEMe [1K-11 — 3yB;
Hroro no pasneny 2 - 9,05
Hroro no qucnuniinne 17 17/6 | 73,05 3auer




5 Oobpa3oBarebHbIEe TEXHOJOTHHI

JUis  peanuzaliid  TPEAYCMOTPEHHBIX BHUAOB y4yeOHOW paboOThl B KauecTBE
00pa3oBaTeNbHbIX TEXHOJOTHM B MpPENOAaBaHUM JUCHUIUIMHBL «MeToAbl ONTUMU3AIMI
UCTIONB3YIOTCS. KAaK TPAJWIMOHHAS ¥ MOIYJIbHO-KOMIICTCHTHOCTHAS TEXHOJOTHH, TaK |
TEXHOJIOTHUS MPOOJIEMHOTO U UHTEPAKTUBHOIO O0YyUEHUS.

C menplo peanu3alid KOMIIETEHTHOCTHOTO TOJXOAa, a Takke (OPMUPOBAHUS U
pa3BUTHs MPO(EeCcCCHOHATBHBIX HABBIKOB OOYYaIOIIMXCS PEaTu3yIOTCs CIEAYIOIIUE CPEICTBa,
CIIOCOOBI M OPraHU3ANMOHHBIC MEPOTIPUSITHS:

— H3y4YeHHE TEOPETUYECKOro MaTepuana AUCHUIUIMHBI Ha JIEKUUSAX C HUCIHOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHA;

— CaMOCTOSITEIbHOE HM3yYeHUE TEOPETUYECKOro MaTepuaia JUCHUIUIMHBI C UCIHOJIb30BaHHUEM
METOJMYECKUX pa3paboToOK, CleUaIbHON YueOHOM 1 HaydyHOU TUTepaTyphl;

— (opmupoBanue U pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB O0YUYAIOIIUXCS HAa MPAKTUICCKUX
3aHSITHSIX.

K uHTepakTHUBHBIM METOJaM, HCIOJIb3YEeMbIM MPH HU3YYCHHH IUCHUIUIMHBI «MeToabl
ONITHMH3AIMHIY», OTHOCATCS: HUCIOJIh30BaHUE MPOOJIEMHBIX METOJOB H3JIOXKCHHS MarepHualia C
MPUMEHEHUEM 3BPUCTUYECKHX MPHUEMOB (CO3JaHUE MPOOJIEMHBIX CUTyallud M 1p.); a TaKKe
CO3/1aHHE IEKTPOHHBIX NTPOJIYKTOB (IIPE3CHTALIMM).

Ha  3anstusx  menecooOpa3HO — HMCMHOJIB30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3aUMOOOYYEHUs, COBMEIIas €€ C TEeXHOoJorued mpodiremMHoro oOydenus. llpu sTom
HEO0OXOUMO TMOBBIIIATH TO3HABATENFHYIO AKTUBHOCTD CTYJIEHTOB, OPTaHU3Ysl CAMOCTOATEIbHYIO
paboTy Kak MCCIe0BaTEeIbCKYI0 TBOPUECKYIO IEATEIbHOCTb.

Jlekiuu mpoxodsaT kak (opme MHPOPMAIMOHHBIX JEKIHUH, Tak U B (QopMe JIEKIIHii-
KOHCYJIbTAIM, TI€ TEOPETUYCCKUH MaTephasl 3apaHee BBIIACTCS OOydJaromuMcs Jiis
CaMOCTOSITENIbHOTO M3y4Y€HUSs, JUIsl MOATOTOBKH BOIPOCOB JIEKTOPY, TaKUM OOpa3oM, JIEKIHS
MPOXOJUT TIO THITY BOMPOCHI-OTBETHI-AMCKyccHs.  MHorma Jieknwm TpOXOASIT B BHIE
npoOJIEeMHON JIEKIIMM C OCBEIICHUEM Pa3MYHBIX HAYYHBIX TIOAXOJOB K IOCTaBJICHHOM
npobiieme.

B u3noxxeHUM JNEKIIMOHHOTO MaTepuaia W IpH MPOBEACHUHM MPAKTHUECKUX 3aHATUN
MPEJIoJIaracTCs MePexXol OT PEMPOJTYKTUBHBIX METOJOB OOYYCHHS K YaCTHYHO-TIOMCKOBBIM U
HCCIIEIOBATETLCKUM METOJIaM, Pa3BUBAIOIINUM JIOTHUECKOE, TEOPETUUECKOE MBIIIICHUE, YMEHHE
apryMEHTHPOBATh M OTCTaWBaTh COOCTBEHHOE MOHWUMaHHE Bompoca. C 3TOH IeNbI0 BO3MOKHO
HCIIOJIb30BaHUE METOJIOB SBPUCTHUECKUX BOIPOCOB U OPIIHCTOPMHHTA (MO3TOBOW aTaku).

B xone 3aHATHI TpemosiaraeTcs MCIOJIb30BaHWE KOMIUIEKCA MHHOBAIMOHHBIX METOJIOB
AKTUBHOTO OOy4YEHUs CTYJEHTOB, BKIIIOUAIOIIETO B CeOs:

- CO371aHKe MPOOJIEMHBIX CUTYAIHH C TIOKa3aTEIBHBIM PEIICHHEM ITPOOJIEMEBI TPEIO0/1aBaTelIeM;

- CaMOCTOSITEIbHYIO TIOMCKOBYIO JIEATEIHHOCTh B PEIIEHUH y4eOHBIX MPoOJIeM, HAMPaBIsSEMYIO
IpernoaaBaresem;

- CaMOCTOSITENbHOE pelIeHHe MPo0IeM CTyIeHTaMU 0]l KOHTPOJIEM MperoiaBaTers.

Peanm3anuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHsS BO3MOXHA C HCIOJIh30BAHUEM
CIETYIOIIUX TIPUEMOB:

- HMHCTPYKTQX CTYJECHTOB IO COCTABJICHHUIO TaOJHIl, CXeM, TpaguKOB C TPOBEIACHHEM
MOCIIEAYIOIIETO UX aHAIH3a;

- TIpUMEHEHWE PEKOMEHJAIUH 10 COCTaBJICHHWIO TE3WCOB W KOHCIIEKTOB IO MPOYUTAHHOMY
MaTepuany;

- pacKphITHE IperoJiaBaTeieM MPUYMH W XapakTepa HeyJaad, BCTPEYAOIIMXCS MPH PElIeHUN
npobiewm;

- IEMOHCTpAIIHsI ATbTEPHATUBHBIX TIOJIX0JIOB K PEIICHUIO KOHKPETHOM MPOOIIEMEI;

- aHAJIM3 TIOJTYYEHHBIX PE3yNIbTaTOB M OTHICKAHKUE TPAHUI] KX TPUMEHUMOCTH;

- UCTIOJIL30BAHME 3aJaHUH 11 CAMOCTOSITEIBHOU PaObOThI C M30BITOYHBIMH JTAHHBIMHU.



[Tpu mpoBeneHUU MPAKTUYECKUX 3aHATUNA HEOOXOAMMO IIeJICHANPABICHHO MEPEXOAUTH OT
PENpPOAYKTUBHBIX METOJIOB 00YUEHUS K YACTUYHO-TIOUCKOBBIM U MCCIIEI0BATEIbCKUM METOAAM,
pa3BuBasi JIOTUYECKOE MEBIILIICHUE, YMEHHE AapryMEHTHUPOBAaTh W OTCTAaMBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOM LENbI0 BO3MOXHO HCIIOJIb30BaHUE KaK TPaJULMOHHOM, TaK
POOJIEMHON ¥ MHTEPAKTHBHOW 00pa30BaTEIbHBIX TEXHOIOTHIA.

[Ipu npoBegeHMM 3aKIIOYUTENBHOTO KOHTPOJII HEOOXOAMMO BBIIBUTH  CTEIEHb
MPAaBWIBHOCTH, O0bEeMa, TIyOWMHBI 3HAHUM, YMEHUW, HABBIKOB, IMOJYYCHHBIX MPU H3YYCHHUH
Kypca Hapsly C BbISIBICHUEM CTEIIEHU CAMOCTOSITEIBHOCTHA B IPUMEHEHUH [TOJTYYEHHBIX 3HAHUM.

6 YueOHO-MeTOoAHYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThI 00y4aloIuXCs

Bompocsl miie  caMONIpOBEpKM IPEACTABICHBI B BUIE IPAKTUKO-OPUEHTUPOBAHHBIX
3alaHUi U1 BBIIIOJIHEHHE DPACYETOB MO NPUMEHEHUIO METOJOB ONTHUMHU3ALMM JUIsl OLEHKU
UCIIOJIB30BAaHUs IIPOM3BOJACTBEHHBIX M TEXHOJIOTMYECKUX JaHHBIX. Takke BOIPOCHl JJIs
CaMOIIPOBEPKH MPEACTABICHBI TCOPETUUECKUMH BOIIPOCAMH, TPEOYIOIIUE Pa3BEPHYTOTO YCTHOTO
OTBETA, IO3BOJISIOLIUE IPOBEPUTh YPOBEHb YCBOEHHUS 3HAHUM U OCBOEHMSI OOLIUX U
poecCHOHANBHBIX KOMIETEHIIUN MO JUCIUILIUHE.

ITo nucuunnuze «MeToabl ONITUMHA3ALUNY IIPEAYCMOTPEHA ayIUTOPHAS U BHEAYAUTOPHAs
camocTosTeNbHas paboTa 00yJaroIIuXCs.

AynutopHas caMOCTOATENbHas paboTa CTYJAEHTOB MpErojaraeT pelleHue 3ajnad Ha
MPaKTUYECKUX 3aHATHUSAX.

Bompocsl a1 camMOnpoOBEpKHM IPEACTABIECHBI B BUAEC INPAKTHUKO-OPUEHTUPOBAHHBIX
3alaHUi I BBINOJIHEHUE PAcuyeToOB MO MPUMEHEHUI0 METOAOB ONTUMHU3AMHU [Jis OLEHKHU
WCIIOJIb30BAaHUsl IIPOM3BOJICTBEHHBIX M TEXHOJIOTMYECKUX JaHHBIX. TakKe BONPOCHl s
CaMOIIPOBEPKH MPEACTABICHBI TCOPETUUECKUMH BOIIPOCAMU, TPEOYIOIIUE Pa3BEPHYTOTO YCTHOTO
OTBETA, IO3BOJSIOLIUE IPOBEPUTh YPOBEHb YCBOEHHUS 3HAHUM U OCBOEHMSI OOLIUX U
poecCHOHANBHBIX KOMIETSHIINN M0 TUCIUTUINHE.

ITo nucnunnuae «MeToabl ONITUMHA3ALUNY IIPEAYCMOTPEHA ayIUTOPHAS U BHEAYAUTOPHAs
caMoCTOsTeNIbHas paboTa 00y4JaroIIMXCs.

AynuropHas caMOCTOsTeIbHasl paboTa CTYIEHTOB IPEIOJaraeT pelieHne KOHTPOJIbHBIX
3a71a4 Ha IPaAKTUYECKUX 3aHATHSIX.

IIpumepHBIE BONPOCHI VI YCTHOT'O ONIPOCA MO0 M3Y4YaeMbIM TeMaM

[ToHsiITHE «ONTUMANIBHBINY, KPUTEPUN ONTUMATBHOCTH.

[Tpuntun BEIOOpA KPUTEPHS ONTUMAIBHOCTH.

Yro Takoe 1eneBast pyHKIIHSL.

Uto Takoe mapaMeTpuiecKas ONTUMHU3AITHS.

JaTp onpeneneHue CTpyKTYpHOM ONTUMH3AIUY.

OO0BsICHUTD HEOOXOAUMOCTH ONITUMH3AIIMN TEXHOJIOTUUECKHUX MTPOIIECCOB.

[ToHSITHS TOKAJILHOTO ¥ TI00AIEHOTO ONITUMYyMA.

CrangapTHBIN BUJT 3aa41 ONTUMHU3AINH.

[enenue 3a7a4 ONTUMU3AIUN B 3aBUCUMOCTH OT BHJIa YPAaBHEHUH 331al0IINUX

OTPaHUYEHUS U 1EIEBYIO (DYHKIIHIO.

10. [TonsTHE OrpaHUYCHUI TIPU PEIICHUH 33a]]a9l OTITUMH3AITHIH.

11. TlpuBecTn mpuMepbl HATHYXS OTPAHUYCHUN TIPU PEIICHUH 3a/1a9l ONTUMHU3AINH
TEXHOJIOTHYECKOT0 IpolLecca.

12. Pomb W MecTO MaTeMaTHYeCKOH MOJEIH TIPH ONTUMH3AIMU IPOU3BOJICTBECHHBIX
IIPOLIECCOB.

13. 3amanue orpaHndeHU (YCIOBUI) BBeIeHHEM OaphepHOU, mTpadHON HYHKIINH.

14. I'paduueckuii MeTo ] TMHEHHOTO MPOrPaMMHUPOBAHUSI.

LCoNoOARWNE



15.
16.
17.

IMpOLECCOB.

18.
19.
20.
21.

['paduueckuii MeTO ] TMHEHHOTO MTPOrPAMMHUPOBAHUSI.
CuMIuiexc MeTo1 JINHEHHOTO MPOrpaMMHUPOBaHUS
TpancnopTHas 3a1a4a TMHEHHOTO IporpaMMupoBanus. [lonaTue u cmocoObl pereHus.
I{enecooOpa3HOCTh BBIOOPA CE0ECTOMMOCTH KOHEYHOM MPOAYKIMHU B Kau€CTBE KpUTEPUs

ONTUMHU3AIUU MHOTOIapaMETPUICCKHUX CUCTEM

22.
23.
24.
25.

[ToHsATHS TOKATBHOTO U 100aIbHOT0 ONTHUMYMA.
CraHgapTHBIN BUJ 33]a4d ONTUMU3ALIUH.
MeToabI HETUHEWNHON ONTUMU3AIIAH.

Otnuuns 6€3yCcIOBHON M YCIOBHOM ONTHMHU3ALMH. [l0MyCTUMOCTD peIIeHus 3a/1a4 C

OIrpaHU4YCHHUAMU METOAaMU 663}’CJ'IOBHOI71 OIITUMUH3AIIUH.

IIpumepHbIe 3a1aHUA 1JIA MPAKTHYECKUX PadoT

1. HccnenoBanue mpoueccoB ¢ UCIOIB30BAaHUEM METOAOB JIMHEMHOTO MPOrPaMMHUPOBAHUS.
CocTaBuTh IIJIaH TIOCTABKM CTajld OT TpeX KHUCIOPOAHBIX KoHBepTepoB msatu MHII3 ¢
MUHHUMH3AIUEH OOIIed CTOMMOCTH TI€PEBO30K JUISl CICAYIOIIMX YCJIOBHMA:
BBITIABIISIOT B CYTKU COOTBETCTBEHHO, 24, 18 u 21 koBmieit co cranbto. J{ns MHJI3 tpebyercs,

TpancnopTHas 3a1a4a JMHEHHOTO IporpaMMupoBanus. [ToHaTHE U CIOCOOBI pelIeHHUS.
MeToObI HEMUHEWHON ONITUMU3AIIAH.
Ponp 1 MecTo MaTreMaTU4eCKOM MOJEIH IPU ONITUMU3ALUH IIPOU3BOJACTBEHHBIX

KOHBEPTEPHI

cooTBeTcTBeHHO, 15, 17, 9, 12 u 10 koBmiei cranu B cyrku. CTOMMOCTb MEPEBO3KU OJHOTO
KOBIIIA CO CTAJIbI0 OT KoHBepTepa kK MHJI3 npencrasnens! B Tabmuiie.
[TocraBmuku [Torpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

2. I/ICCJ'IGI[OBaHI/Ie napaMeTpoOB PA3JIMBKH CTAJIM HA TOJHIUHY CJIOA 3aTBCPACBIICTO METAJlJIa HA

BbIX0/ie U3 Kpucramnuzaropa MHJI3. PaccunraTs CKOPOCTH BBITSTUBAHMSI 3arOTOBKH U3

MHJI3 s oGecrieuenust 6e3aBapuitHON pa3IMBKU CTAIN

Bapuanr

1

2

3

4

5

Mapka ctanu

0912C

14XCHJT

9XBI"

6XB2C

0810

Bricora
KpUCTAJJIN3aTOpa, M

1,0

1,05

11

1,15

1,2

Ceuenne
KPHCTAJUTU3aTOopa,
MM

270*1800

150*1500

300*1800

250*1500

200*2000

Temneparypa
MeTasia B
MIPOMEKYTOUHOM
KoBue, °C

1540

1540

1540

1540

1540

Bennunna nHemonmmsa
MeTajlia J1a BEpXHEro
Kpast
KpPHUCTAJUIN3aTopa, M

0,09

0,095

0,10

0,105

0,11

3. HCCJ’IG}IOB&TL XHUMHUYECKHI COCTaB HUCXOOHOI'O ChIPbA Ha BO3BMOKHOCTD BBIIJIABKH U3 HETO

yyryHa Mapku [IBK
Bapuant Xummueckuit cocras JKPC, %
Fe FeO MnO S P,0s5 S|02 A|203 CaO MgO
1 56 10,5 0,5 0,82 0,62 9,6 12 5,12 1,3
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2 55 10,2 0,3 0,08 0,09 2,5 1,05 6,2 4,2
3 59 1,23 0,5 11 0,54 28,4 5,33 3,8 1,26
4 61 2,1 0,6 0,09 0,12 2,5 0,32 0,8 0,1
5 60 9,26 01 0,06 0,14 2,6 0,18 2,7 0,2
IIpumepHBIe KOHTPOJILHBIE PA0GOTHI
KonrTposbnass  padora Nel  «Pemenue 3amau  onTuMu3alMM  JIMHEHHOTO

IIPOrPaMMUPOBAHUS IPaUUECKUM METOIOM
[TomoOpaTh UraTypy U3 IpeIOKEHHBIX HIDKE /IS JITUPOBAHUS CTAIIU C IETBI0 00eCIIeYCHHUS
MOJIyYEHUS 33JIaHHOTO COICPKAaHUs MapraHia U KpEMHUs B METaJUle ¢ MUHMMH3alUeN 3aTpaT

Ha JICTUPOBAHUC

Tabmmma 1 — XuMHU4eCKuil COCTaB M CTOUMOCTbD JIMTATYP IS JISTHPOBAHUS CIIEIICTaICH

Jlurarypa Copepxanue B qurarype, % CroumocTh UraTypbl

Mn™" Si"™ ye/T
JI1 60 30 1200
J12 40 50 1400
JI3 50 20 900
JI4 30 10 500
JIS 40 40 1200
JI6 50 10 700
J7 50 50 1500
JI8 30 60 1500
JI9 90 10 1100
JI10 20 60 1400
JI11 70 20 1100
J12 30 50 1300
JI13 60 10 800
J14 20 50 1200
JI15 30 70 1700
J16 10 40 900
J17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200
JI120 50 30 1100

Tabnuua 2 - Cogep:kaHue Mapraiiia 1 KpeMHHUsl B TOTOBOM CTajM (110 BapUaHTaM):

No BapmaHTa [Mn] [Si] EmkocTh KOBIIA, T
1 7 10 100
2 6 2 100
3 4 1 100
4 3 9 100
5 2 5 150
6 1 4 150
7 9 3 150
8 8 1 150
9 10 6 175
10 6 9 175
11 1 8 175
12 4 8 175
13 3 5 200
14 5 3 200
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15 5 10 200
16 12 10 200
17 10 5 300
18 2 4 300
19 3 3 300
20 2 10 370
21 10 2 370

KontpoabsHasi padora Ne2 «JIuHeiiHOE IPOrpaMMUPOBAHHE»

4. HccnenoBaHue NPOLECCOB C UCIOJIB30BAHUEM METOJI0B JIMHEWHOIO IPOrpaMMUPOBAHUS.

CocTaBuTh IIJIaH TIOCTAaBKM CTajd OT TPEeX KHUCIOPOAHBIX KOoHBepTepoB msatu MHII3 ¢
MUHUMU3ANKUEH OO0IIell CTOMMOCTH TIEPEBO30K JUISl CIEAYIOUIUMX YCIOBUI: KOHBEPTEPHI
BBITUIABJISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 xoBme# co cranpro. st MHJI3 tpebyercs,
cootBeTcTBeHHO, 15, 17, 9, 12 u 10 koBmiei cranu B cyTku. CTOUMOCTh NMEPEBO3KU OJIHOTO
KOBIIIA CO cTanblo oT KoHBepTepa K MHJI3 npesncrasiens! B Tabnuie.

[TocraBmuku [Torpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

. UccnenoBanue mpoleccoB ¢ HCMOJIb30BAHMEM  METOJIOB JIMHEHHOTO MPOrpPaMMHUPOBAHMS.
CocTaBuTh IUUIaH MOCTAaBKU CTalM OT TpeX KHUCIOPOAHBIX KOHBepTtepoB msitu MHJI3 ¢
MUHHUMH3ALKUEH O0OIIeld CTOMMOCTH TIE€PEBO30K ISl CIECAYIOUIUMX YCJIOBUM: KOHBEPTEPHI
BBITIABIISIIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBiueii co cransio. J{ns MHJI3 tpebyercs,
cootBercTBeHHO, 20, 23, 18, 15, 21 koBma ctanu B cyTku. CTOUMOCTb NEPEBO3KH OIHOTO
KOBIIIA CO CTaJIbI0 OT KoHBepTepa kK MHJI3 npencrasnens! B Tabuiie.

TTocTaBmuku [otpebuTenn
1 2 3 4 5
1 2 . 3 0 1
2 5 1 4 2 1
3 4 2 6 1 3

6. HccnenoBanue napaMeTpoOB PA3JIMBKHU CTAJIU HA TOJHIUHY CJIOA 3aTBCPACBILICTO MCTAJIJIA HA

BbIXOZ€ U3 Kkpucrammsaropa MHJI3. PaccunraTs CKOPOCTH BBITSATMBaHMSI 3arOTOBKH U3
MHJI3 s oGecrieuenust 6e3aBapuitHON pa3IMBKU CTAIU

KonTpoubnas padora Ne3 «Metoabl HEMMHEHHOTO IPOrPAMMHUPOBAHUS»

HccnenoBaTh PyHKIUIO METOAOM 30JI0TOTO ceueHus. MccnenoBars (yHKIHIO 4x%-16x+8 Ha
Haluue 3kctpemyma. OnpenenuTh HHTepBall, COACPKaIuil MUHUMYM Ha oTpe3ke [-17;16]
C TOYHOCTBIO £=1.

HccnenoBath PyHKIIMIO METOJIOM 30JI0TOTO ceueHus. MccnenoBars QyHKITHIO x?+10x-5 Ha
Ham4Ke dkcTpemyma. OnpenenuTh HHTEPBajl, COACpPKaIMi MUHUMYM Ha oTpeske [-12;21]
C TOYHOCTHIO £=1.

HccnenoBath (QyHKIHIO MeTOAOM auxoTomuu. lccrnenoBath (yHKIHIO X?-2x+9 Ha
Haju4ue dKcTpemyma. OnpenenuTs HHTEpBall, COACpKaIlIuii MUHIMYM Ha oTpeske [-19;4] ¢
TOYHOCTHIO £=1.

UccnenoBare Qynkmuio meromom dubonavyun. HMccnmemoBaTh (QyHKIHIO 3x%-18x+2 Ha
Ham4Ke dkcTpemyma. OnpenenuTs HHTEPBal, CoAepiKalni MUHUMYM Ha oTpeske [-13;10]
C TOYHOCTHIO £=1.
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7 OueHo4YHbIE CpeCTBA JIJIA IPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [Inanupyemslie pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPE/ICTBA AJIs IPOBEACHUS MPOMEKYTOUYHON aTTECTALIUU:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

I1K-3 - roTOBHOCTBIO HCIIOJIB30BaTh (PM3UKO-MAaTEMAaTUIECKHIA allapar /il pelIeHus 3aj1a4, BOSHUKAIOUINX B X0J1€ MPO(eCCHOHAIBHOM NesITeIbHOCTH

3HaTh —  OCHOBBI I/IH(I)OpMaLII/IOHHBIX HpI/IMeprIe TCOPCTUUYCCKHUEC BOIIPOCHI:
TEXHOJIOTHIA; 1. [ToHsiTHE «ONTUMATBHBINY», KPUTEPU ONITUMATILHOCTH.
— TEXHUYECKHUE U MHOpOrpaMMHEBIE 2. HpI/IHHI/IH BI)I60pa KpUTCpUA OITUMAJIBHOCTH.
cpencTBa peammaru | 3. Yro Takoe ueneBast QyHKIIHS.
HHQ)OpMaHI/IOHHBIX POLECCOB, 4. [ToHATHS JTOKAILHOI'O U I100aJILHOTO ONTUMYMaA.
— cpencTBa  0OpaGOTKM  YHCIOBOM 5. CrangapTHBIN BUJT 3a7]a4M ONTUMHU3AIHHN.
HH(pOPMAIHH 6. Jenenue 3aa4 ONTUMHU3ALHUH B 3aBUCUMOCTH OT BUJA YPAaBHEHUI 331al0IIUX
OTpaHUYEHUS U LIETEBYIO PYHKIIHIO.
YMerb — paboraTh c COBPEMEHHBIMH [IpuMepHbIe TpaKTUYECKHUE 3aJaHUS:
MIPOTPaMMHBIMU cpexacrBamu | 1. MccnenoBaTs XUMUYECKH COCTAB HCXOAHOTO ChIPbsl HA BO3MOXKHOCTb BBIILIABKU M3 HETO
pacuera; yyryHa mapku [IBK
— BBINOJIHATH MIPUMEHUTEIBHO
I Bapuant Xumuueckuii cocras JXKPC, %
pOCTBIE TEXHUYECKHUE PACYETHI IO A,
OTHOIIEHHI0 K TEXHOJOTHYECKHM Fe FO | MnO |S POs | S0, |Al,O; |CaO | MgO
1 56 10,5 0,5 0,82 0,62 9,6 1,2 5,12 1,3
IPOLIECCAM.
Bnaners —  HaBBIKAMHU padoTHI ¢ | 3amanus Ha perenue 3aaa4d u3 npodeccuoHaIbHOM 00macTu
COBPEMEHHBIMHM  MPOTPAaMMHBIMM | [ccine0BaTh BIMSHUE TIAPAMETPOB PA3JIMBKU CTAIH Ha TONIIUHY CJI0S 3aTBEPACBILErO
cpeacTeamu pacacra 1| meTanna Ha BeIXO/Ie 3 Kprctautn3aropa MHJI3. PaccunTars CKOPOCTh BBITSTHBAHUSI
COBEPILIECHCTBOBAHUA

TEXHOJIOTMYECKHUX IPOIIECCOB;
METOJIaMU  aHaiu3a (PUIUUYECKUX

SABJICHUN B TEXHUYECKUX

YCTPOMCTBAX U CHCTEMAX

3arotoBkH 13 MHJI3 myist oOecnieuenus 6e3aBapuiiHON pa3IUBKU CTAIH

Bapuant 1 2 3 4 5
Mapka cramu 0912C 14XCH/J 9XBI" 6XB2C 08O
Beicora 1,0 1,05 11 1,15 1,2
KPUCTAJIN3aTOPa, M

Ceuenue 270*1800 150*1500 300*1800 250*1500 200*2000
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CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

KpHCTAJUIN3aTOpa,
MM

Temnepatypa 1540 1540 1540 1540 1540
MeTajuia B

MPOMEIKYTOUHOM

KOBIIIE, °’c

Benmnmunna Hemonusa 0,09 0,095 0,10 0,105 0,11
MeTaa Ia

BEPXHET0 Kpas

KPHUCTAJUTU3aTOpa, M

I[1K-11 - roroBH

OCTBIO BBISIBIATH OOBEKTHI IJIA yJIIydIICHHA B TCXHUKC U TCXHOJIOTHHU

3HaTh

OCHOBHBIE METOJIbI UCCIICIOBAHUS,
UCTIOJIb3yEeMbIE B TEXHOJIOTHUH;
OCHOBHBIC MIPaBUJIA UCCIICIOBAHMSI
IPOLIECCOB.

[IpumepHbIe TeOpEeTUIECKUE BOIIPOCHI
1. [lenecooOpa3HOCTh BhIOOpa c€0€CTOMMOCTH KOHEYHOM MPOAYKIIMH B KAYECTBE KPUTEPUS
ONTUMU3AIMHA MHOTONIAPaMETPUUECKUX CHCTEM
2. IToHSITHS TOKAJIEHOTO ¥ MI00ATEHOTO ONTUMYMA.
3. CraHgapTHBIN BU 3214 ONTUMHU3AIUH.
4, MeToapl HETMHENHON ONTHUMH3AIIHH.

YMmeTn

(bopMynHpOBaTh OrpaHUYEHUS U
IPEJeNIOoB YIpaBIIeMOCTH
OTACIBbHBIX TEXHUYCCKUX
KOMITOHEHTOB;
pacro3HaBaTh a¢dexkTuBHOE
peueHue ot Hea(hPeKTUBHOTO;

ITpyMmepHBIE TPAKTUUECKHUE 3a1aHUS:
1. ChopmynupoBaTh OrpaHUUEHHUS, IPEIEIbI YIIPABISIEMOCTH U LIEJEBYIO (PYHKIMIO PU
MIOCTAHOBKH 3a/1a4M JIETUPOBAHMSI CTAJIH C UCIOJIb30BAHUEM JINTATYP.

2. UccnepoBaTh BIMSHME HM3MEHEHHUS MapaMeTpoOB JOMEHHoro mnpouecca Ha TOII
JIOMEeHHOU 11aBKu. OOBsICHUTH 3 ()EKTUBHOCTh NPUHUMAEMBIX PELIICHUH.

Bapuanr 27.1 27.2 27.3 27.4 275
Pacxon xokca B 475 450 460 455 470
0a30BOM IIepHOJIE, KI/T

IIpouzBoauTENBEHOCTD 5500 6000 7500 10000 3000
JIOMECHHOU I1eYH, T/CYT

Usmensiemblie | 0a3a I1T, 50 [ 950 Fes 58,2 | [Mn], 0,6 M25, | 82,3
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CTpyKTypHBII

JIIEMEHT [Inanupyemble pe3ysbTaThl 00y4eHUs OueHo4HbIE CPECTBA
KOMIIETCHIIH
rapameTpsl mpoekT | M/T 70 °c 1000 XKPC, | 56,9 % 0,9 % | 832
Bnaners —  HaBbIKAMHU u MeTOMKaMH | 3aJaHus Ha pelIeHHe 3a1a4d U3 NpodeCcCuoHaNbHON 001acTH
00001IeHHs pe3ynpTatoB | 1. IloctaBuTh B 00ILIEM BUE 3a1a4y ONITUMH3ALUH PACX0/a TOILIMBA B IIPOLIECCEe
peIICHUsI,  SKCIEPUMEHTATbHOM arnomepauuu. ChopMynnpoBaTh U 3alUCaTh OTPAHUUCHUS U LEJIEBYIO (DYHKIIHIO.
JeATeNIbHOCTH; BeiOpate MeTox pemeHus.
— cnocobamu ouenuBanud | 2. IloctaBuTh B 00LIEM BUE 33/1a4y ONTUMH3ALUH FA30IPOHUIIAEMOCTH arOMIUXTHI.
3HQYUMOCTH U  HPAKTHUECKOH BeiOpate nzmensiemsle napametpsl. ChopMyaupoBaTh U 3a1KcaTh OrPaHUUCHUS U
IPUTOJHOCTH HOJTy4€HHBIX neneByto GpyHkuoo. Beibpats MeTos peneHus.
pEe3yIbTaToB,; 3. IlocTtaBuTh 3agauy ONTUMU3ALMU pacxoja (peppoCcIIaBOB Ha PACKUCIECHUE U
—  OCHOBHBIM MHCTPYMEHTapHeM JerupoBaHue cranu B oomeM Buje. ChHopMynupoBaTh U 3alUCaTh OTPAHUYCHUS U

peICHHUA TCEXHUYCCKHUX 3ada4d B
CUCTCMC JJICKTPOHHBIX Ta6J'II/II_I C
HCIIOJIB30BaHHUCM BKJIaJJKHU
«ITouck PCLICHUA).

neneByro GyHKuuo0. BeiOpaTs METO pereHus.

4. B cucreme 3MeKTPOHHBIX TAOJIHI] C UCTIOIb30BaHUEM BKIAAKU «IloHCK pemeHus»
COCTaBUTH MPOTPAMMY ILJIaHA TTOCTABKH CTaIH OT TPEX KUCIOPOAHBIX KOHBEPTEPOB MATH
MHJI3 ¢ Muanmu3anmeit 001e CTOMMOCTH IEPEBO30K TSI CIICTYIOIINX YCIOBHIA:
KOHBEPTEPHI BBHIILJIABISIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 koBuiel co cranbto. Jis
MHJI3 tpebyercs, coorBeTcTBeHHO, 15, 17,9, 12 u 10 KoBIIEH CTaIu B CyTKH.
CTOoMMOCTb EPEBO3KHU OJIHOTO KOBIIIA CO CTANIbI0 OT KoHBepTepa kK MHJI3 npencraBnenbt

B Ta0HIIE.
[TocraBumku [Torpeburenu
1 2 3 4 S)
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHMS

[TpomexyTrouHas arrecrauus o AUcHMIUIMHE «MeToapl ONTHUMU3ALMKM» IPOBOAUTCA B
dbopMe 3aueTa U 3aKII0YACTCS B OLICHKE MOJHOTHI BHIMOTHEHHBIX MPAKTUYECKUX U KOHTPOJIBHBIX
3aJ]aHU B TEYEHUE CEMECTpA.

Iloka3aTesn U KpUTEPUH OLICHUBAHUA 324eTAa!

— Ha OIICHKY «3a4TeH0» — 00yJaroIUNiCs IeMOHCTPUPYET BBICOKHI MITH CPEHUI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAUUTENIbHbIE OMIMOKM, HETOYHOCTH, 3aTPyJHEHHs TMPH aHATUTUYECKUX OIeparusx,
MIEPEHOCE 3HAHUU U YMEHUI Ha HOBbIE, HECTAHAAPTHBIEC CUTYALINH.

— Ha OIICHKY «He 3a4TeHo» (2 Oama) — o0yJyarouiuiicss IeMOHCTPUPYET 3HAHUS HE Ooiee
20% TeopeTHyeCKOro MaTepuaia, JONYCKAaeT CYIIECTBEHHbIC OIIMOKH, HE MOXKET MO0Ka3aThb
MHTEJJIEKTYyaJIbHbIE HABBIKM PELLIEHUS IPOCTBIX 3a/1a4.

8 YuedHO-MeTONUYECKOE U HH(POPMAIIHOHHOE 00ecTieYyeHne TUCIUIIHHbI

a) OcHoBHas JUTEpaTypa:

1. Metonsl ontummsanuu: Yuyebnoe mocobue / A.B. ArrerkoB, B.C. 3apyoun, A.H.
KanataukoB. - Mocksa : U1 PUOP: HUIL Uudpa-M, 2013. - 270 c.: ur.; 60x90 1/16. -
(Beiciiee oOpazoBanue: bakamaBpmar). (meperuter) ISBN 978-5-369-01037-2 - Tekcr :
anexkTpoHHbIi. - URL: https://new.znanium.com/catalog/product/350985

2. Metoapl ontuMmu3anuu: Y4eOHOE MOCOOHME Ui KYpCaHTOB, CTYICHTOB W CiylnaTteneit /
ba6ensimes C.B. - XKenesnoropck: ®I'6OY BO CIICA I'TIC MYC Poccun, 2017. - 122 c. -
Texkcr : anextponnsiid. - URL: https://new.znanium.com/catalog/product/912642

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Ilpuknanuele 3agaun ontumusanuu. Mojenu, MeToibl, aroputMsl: Ilpaktuueckoe nocobue /
CrpyuenkoB B.W. - Mocksa :COJIOH-IIp., 2016. - 314 c.: ISBN 978-5-91359-191-3 -
Tekcer : anextponnsiid. - URL: https://new.znanium.com/catalog/product/905033
COOpHHK 3a7a4 TO TEOPUH BEPOSTHOCTEH, MAaTEMaTHYECKOW CTAaTHCTUKE M METOJaM
ontumuzanuu : yue6. nocodue / A.I'. berukoB. — Mocksa : @opym : THOPA-M, 2019. —
192 c. — (Cpennee npodeccronansHoe oOpazoBanme). - Tekct : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/961820
3. TlanteneeB, A. B. Meronsl ontuMmsanmu. [IpakThyeckuii Kypc: ydeOHOe Tmocobme c
MyJIbTHUMEMA COMPOBOKICHUEM [ DnekTpoHHbIH pecype] / A. B. ITantenees, T. A. Jlerosa. -
Mockga : Jloroc, 2011. - 424 c: wn. (HoBas yauBepcuteTckas oubmmoreka). - ISBN 978-5-
98704-540-4. - Tekcr : IJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/469213
4. TlpakTUKyM TO MeTOoAaM ONTHUMHU3alMH: YuebHoe nocobue/CrnuxkkoB O.A. - Mocksa :
Byzosckwuit yueonnk, HUL] MHOPA-M, 2016. - 200 c.: 60x90 1/16 (ITepernér) ISBN 978-
5-9558-0372-2 - Tekcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/520828
. uckpetHas ontumuzanus. Mojenu, METONbl, aITOPUTMbI pEIeHHs MPHUKJIAIHBIX 3a/1a4:
YuebHoe mocodue / Ctpyuenkos B.U. - Mocksa :COJIOH-IIp., 2016. - 192 c.: ISBN 978-
5-91359-181-4 - Tekcr : AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/904998

(e

N

B) MeToanueckne yKazaHusi:

] «3amaun onTUMHU3ALMK B METaUIyprum». Meroauueckue ykazaHus K NPaKTHUYECKUM
pabotam mo AUCHMIUIUHE «MeToAbl ONTHUMH3ALUU» I O0YYaroIIMXCS MO0  HalpaBiICHHUIO
22.03.02 «Metamtyprusi» JHEBHOW W 3a04HOM (opm oOydenus: Maruuroropck: M3n-Bo
MarnuToropck. roc. TexH. yH-ta uM. I'. . Hocosa, 2017. 26 c.
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https://new.znanium.com/catalog/product/350985
https://new.znanium.com/catalog/product/912642
https://new.znanium.com/catalog/product/905033
https://new.znanium.com/catalog/product/961820
https://new.znanium.com/catalog/product/469213
https://new.znanium.com/catalog/product/520828
https://new.znanium.com/catalog/product/904998

r) [IlporpammHuoe odecnneuenne 1 UHTEpHET-pecypcehl:

Haumenoanue 110 Ne norosopa Cpoxk nercTBUS JTMLEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager IC_IB(;)6O'D'HO pacnpocTparaemoe 6eccpoyHo
7Zip CBOOOIHO pacrpocTpaHseMoe | OecCpodHO

NHuTepHeT-pecypcesl

— HanmonanbpHas mHpOpMaIMOHHO-aHATUTHYECKAs cucTeMa — Poccuiickuil MHIEKC HAy4HOTO
mutupoBanus (PMHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL.: https://scholar.google.ru/.

— Nndopmanmonnas cucrema — Eaunoe okHo noctyna k uHGopManuoHHsiM cuctemam — URL:
http://window.edu.ru/.

— @epepanbHOE TOCYIAapCTBEHHOE OIODKETHOE yupexkaeHue «DeaepanbHblii  WHCTUTYT
MPOMBIIIICHHOM coOcTBeHHOCTHY. — Pexxum nocryna: https://wwwl.fips.ru/

9 MaTtepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

MaTepHaJIBHO-TGXHquCKOC obOecriecucHue JUCHHUIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHME ayAUTOPUHU OcHalnieHue ayiuTopun

VYuebHas ayauTopus 1Jis Texuuyeckue cpeacTBa 0OyueHHs, CIyKaIIne JUIs
IIPOBEICHUS 3aHATUI npecTaBiIeHus yueOHoi nHpopManuu OOJBIION ayIUTOPHH:
JICKIIMOHHOTO THTIA MYJIbTUMEMIHBIC CPECTBA XPAHEHHUS, IEPEAaYn U

npeCcTaBiIeHNus yueOHOM nHpOpMaIHH.
Crenmanu3upoBaHHas MeOesb

VYyeOHast ayquTopus ais TexHuueckue cpecTBa 00y4eHus, CayXkKalue Jis
IIPOBE/ICHUS MPAKTUUECKUX | MpEeACTaBIeHUs yueOHOM HHpOpMaLuu OOJIBIION ayIuTOPHH:
3aHATUN MYJIBTUMEAUMHBIE CPEACTBA XPAHEHUSI, IEpPEIaun U

npecTaBieHus yaeOHoi nHpopMaluu.
Crernuanu3upoBaHHasi MeOeIb

VYyeOHast ayquTopus A Kommsrotepras Texuuka ¢ nakerom MS Office, ¢
IPYIIIOBBIX U MOAKIIIOYEHUEM K ceTh «HTepHET» U ¢ TOCTYIIOM B
VHJIMBHUIyaJIbHBIX JIEKTPOHHYIO0 HH(POPMALMOHHO-00pa30BATENbHYIO CPELY
KOHCYJIbTAlIUM, TEKYILETO | YHUBEPCUTETA.

KOHTpPOJIS U Crienmanu3upoBaHHas MeOeb

MIPOMEKYTOYHON

aTTecTaluu

ITomemenue niis Kommerotepnas Texauka ¢ makerom MS Office, ¢

CaMOCTOSATENILHON PaboThl | MOJIKIIOYEHHEM K ceTH «HTEpHET» U C TOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEaY
YHUBEPCUTETA.

Crenpanu3upoBaHHas Mebeb

[Tomemmenue ans xpanenus: | Crnienuanin3upoBaHHas MEOECIb.

1 IPO(UITAKTHIECKOTO WuCcTpyMeHT U1l TPOPHUIAKTUKH TAO0OPATOPHBIX YCTAHOBOK
o0cityk1BaHUs y4eOHOTO
00opynoBaHus
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www1.fips.ru/
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