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AHHOTANMA

B mucuuriiHe Ha OCHOBE €MHOTO YHEPreTUYECKOTO MOX0/1a PACCMATPUBAIOTCSI OCHOBHBIC TIOHATHS (PU3UKH
U XMMHUH, TaKWe Kak DHEprusi, B3auMOJCHCTBUE Tell, ypaBHeHune HepHcra m apyrue. PaccmarpuBarorcst u
aKTyaJIbHbIC TPOOIEMBI COBPEMEHHOCTH: MPOMBIIUICHHOE TIPOU3BOJICTBO M KIMMAT 3eMITH, YIIICBOIXOPOAHAS U
BO300HOBIISIEMasi SHEPIreTHKa, OCOOCHHOCTH TOTOKOB YHEPIHU B MPOM3BOACTBE M mpupoze. [lomumo storo,
JTHMCIUIUIMHA COICPKHUT B cebe 00CYKIeHHE OCHOBHBIX IEPCIIEKTHBHBIX TEXHOJIOTHIA OymyIiero (Harmpumep,
MalMHHOE O0ydYeHwue), JIEMOHCTPAIUI0 dTHUX TEXHOJOTHH W pa3dop 3aiad, 6e3 4ero HEBO3MOXKHO TOIHOE
MOHUMAaHUE BBICOKOEMKUX TEXHOJOTWH. [ yCrmemHoro ocBOEHHs IUCHUIUIMHBI HEOOXOAMMBI 0a30BEIC
3HaHUS KypcoB o01Iel GU3NKN, MaTEMAaTHIECKOTO aHallu3a ¥ IMHEWHOW anreOphl.

B paboueii nporpamMe auciuIuinabl "OyHIaMEeHTaTbHBIE OCHOBBI HAYKOEMKHX TEXHOJOTHIT» HCIOIB3YIOTCS
CIIEIYIOIIHNE COKPAILCHUS:

BIIICU M®THU - Bricuas mkoia cucteMHOro nHxkuaupuara MOTH;

Kadenpa - kadenpa cucremuoro nnxunupuara MOTU;

CHIO - cuctema qUCTaHITMOHHOTO OOYYCHHUS.

1. leau u 3apauun

eap AUCUMNIIMHBI

- JaTb 06yqaloanc;1 OCHOBEI 3HAHUU B 00IacTu KOHICIITYAJIbHOI'O IMPOCKTUPOBAHUSA CUCTCM H
TEXHOJIOT'MYECKUX MMPOLCCCOB.

33}13‘-[1/1 JAUCHUIIINHBI
— Pa3BUTUC TBOPYCCKUX NMOAXOA0B JJIsI pCIICHUA CJIIOKHBIX HAYUHO-TCXHUYCCKUX 3a/4a4,

— N3YYUYCHHUEC NTPUHLIHUIIOB HepaBHOBeCHOﬁ TEPMOJUHAMUKHA B UX IMPUIJIO)KCHUHN K TCXHUYICCKUM CUCTEMAaM
1 TCXHOJIOTMYICCKUM IIPpOLCCCaM;

— (opmupoBaHHEe HABBIKOB IMPOTHO3MPOBAHHMS HOBBIX TEXHHYECKUX CHCTEM W TEXHOJOTMYECKHX
MPOLIECCOB;
— Ppa3BUTHE HAy4yHOTO MHPOBO33pEHUS M  (QOpMHUpOBaHHE MPOQeCCHRYIABIBHHL

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3Haer coBpeMEHHBIE ECTECTBCHHO-HAy4HBIC
po0Iiemsl, OIIpeNIeIIAOLIIE HaIpaBJICHUSA
HAy4YHO-TEXHHYECKOTO0 TMporpecca M 3aJarolllie BEKTOP
OITK-1 CriocoGeH aHaIN3NPOBATh U BBISBIAT, | MHHOBALMOHHOTO Pa3BUTHs 001IECTBA
€CTECTBCHHO-HAYYHYIO CYIIHOCTh poonem B |OI1K-1.2 Ymeer BBISIBIISITH 3aKOHOMEPHOCTH
cdepe HayKOEMKUX TEXHOJIOTHH M DKOHOMHUKH  |BO3HUKHOBEHHSI W  Pa3BUTUS HAyKOEMKHX  OTpaciei
HWHHOBalMil Ha OCHOBE I10JIOKEHUH, 3aKOHOB U |3KOHOMUKHM; aHAJIM3UPOBATh WHHOBALMOHHBIE IIPOLECCHI,
METO/IOB B 00JIaCTH MaTeMaTUKH, TEXHUYECKUX |0a3upyromrecs Ha €CTeCTBEHHO-HAYYHBIX OTKPBITHSAX

1 CCTECTBCHHBIX HAYK OIIK-1.3 Braneet HaBBIKAMU MPUMEHEHUS
MaTeMaTUYECKUX, TEXHUYECKUX M €CTEeCTBEHHO-HAYUYHBIX
METO/IOB B NpOIIECCEe BBIABICHHS M aHAJINW3a NpPOOJIEM B
obnacTu mpoheCcCUOHATBHOU e TETFHOCTH

OIIK-3.1 3naer nmocnegHue TOCTUKECHHS HAYKU M TEXHUKHU B
cBoeil cdepe mpodeccHoOHANBHONW  JEATEIBHOCTH,
MEXaHN3MBbl YIIPaBIEHHs HAyKOEMKHUMH ITPOM3BOACTBAMU

OIIK-3 CriocobeH caMOCTOATENBHO PellaTh
3a[a4yl ynpaBJieHus B cepe HayKOEMKUX

MAVITATTATIITY 11 ATAPATTAMIITATT TITITTADATITINT 11Ta Anna

OIIK-3.2 Amnanusupyer 3aaady, BbleisAs 0a30BbIe ee
COCTAaBIISIOIINE




LVAMUJIVL Y1XYL Y1 IJNUINVIVIYINYL YINNUDAaALiyiyvl na vaswv

OCJIICAHUX ,E[OCTI/I)KGHI/II\/’I HAaYKHU U TCXHUKU

OIIK-3.3 PazpabarbiBaeT u comepkareIbHO apryMEHTHPYET
CTpaTeruio peUmIeHUs 3aJa4 yOpaBleHHs B o0lacTu
npo(eCCUOHANBHON JIEATENILHOCTH Ha 0a3e IMOCIeTHUX
TOCTIKCHUI HAyKH U TEXHUKU

OIIK-9 Crioco0eH oCyIIeCTBIATh
podeCcCHOHABHYIO IKCILTyaTaINIo
000pyOBaHUS U PUOOPORB JIJISI PEIICHUS 3a/1au
yIpaBieHUS

OIIK-9.1 3HaeT CymHOCT, HOBOH TEXHOJOTHYECKON
napajurMel, OCOOEHHOCTH H  OONACTH  NPHUMEHEHHUS
CKBO3HBIX TE€XHOJIOTHI HOBOTO TEXHOJIOTHYECKOTO yKiIana U
NPUHIUIIBL  UX UWHTETpallMd B cdepe  HAYKOEMKHUX
MIPOU3BOJICTB

OIIK-9.2 VYmeer ¢opmupoBaTh MOIXOAbl (METOABI H
WHCTPYMEHTHI) TIO MEPeXoqy K HOBOM TEXHOJIOTHYECKOM
mapagurMe Ha OCHOBE OCBOCHHMS HOBBIX HAayKOEMKHX
TEXHOJIOTUHI

OIIK-9.3 Brageer HaBBIKAMH OIpEAETICHUS HaIpaBlICHUIN
ajganTalMd  HOBBIX  HAyKOEMKHX  TEXHOJIIOTMH K
TEXHOJIOTUYECKOMY OKpPYXECHHIO C Y4YeTOM IEPCHEeKTHB
pa3BUTHUSL HOBOM TEXHOJIOTMYECKOH MNapagurMbl, a TaKxkKe
MHTETpalliy  pa3lMYHBIX HAyKOEMKHX TEXHOJOIMH Ha
€IMHON TEXHOJIOTMYECKOH OCHOBE

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HATb.

YMETb:

— OCHOBHBIC ITPUHIIUIIBL HepaBHOBeCHOﬁ TCPMOAWHAMUKHU B UX NPUIIOKCHUN K TCXHUYCCKUM CUCTCMaM

1 TCXHOJIOTHUYCCKUM IIPOLECCaAM;

— IJIaBHEIE OCOOCHHOCTH BBICOKOMHTCJUICKTYAJIbHOT'O ITPONU3BO/ICTBA,

— METO/IbI IIOUCKOBOIO KOHCTPYUPOBAHUS;

- (1)I/IBI/ILIGCKI/IC MIPUHIUIIBI ):[eI\/’ICTBI/ISI 0a30BBIX TEXHUYECKHX CHUCTEM M TEXHOJOTHMYECKHX mponcccos.

— IIPOTHO3UPOBATh HOBBIE TEXHUYECKHE CUCTEMbI U TEXHOJIOTHUECKHUE MPOIIECCHI;
— OIICHUBATh MPEACIbHBIC BOBMOXHOCTH HOBBIX CUCTEM U TEXHOJIOT .
BJIAJIETh:

— HaBbIKaMU MMPUMCHCHUSA OCHOBHBIX (I)I/I3I/I"ICCKI/IX MOHATUH B (1)OpMy.]'I.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 ®dusnko-3HEpreTHIecKas cpena B ) ) 1
TEXHOJIOTUYHOM O0IIEeCTBE
) [ToTokn  SHeprum B  HAYKOEMKHX 3 3 )
TEXHOJIOTHUSX U Onocdepe
3 Okonoruueckue mpobieMbl aTMochepsl ) 5 1
3emun
4 BrICOKOMHTEIEKTYalIbHOE ) ’ |
MIPOU3BOJICTBO
5 ®dusnyeckne  OCHOBBI  HAyKOEMKHX ) ) 1
TEXHOJIOTUH
6 [Tpo6nemMbl COTHEYHOM YHEPTETHKU 3 3 1




7 [TpoGiiembl  ONTUMH3ALUU  JOKAJIBHBIX 3 3 1
9HEProNOTOKOB

Hroro yacos 17 17 8

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 72 4ac., 2 3a4.ej.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. ®usnKo-3HEpreTUYecKas cpesia B TEXHOJIOTHYHOM O0IIeCTBE

Buel noctynaromeit u3BHe YHEPIUHU, XapaKTEPHBIC MOITHOCTH.
Crioco6b1 peodpazoBaHus MOCTYMAIONIEH SHEPTHH, Ka9€CTBO DHEPTHH.

2. Ilotoku OHCPIMU B HAYKOCMKHUX TCXHOJIOTUAX U 61/100(1)epe

MCTOI[LI KOHIICHTpAIWUHN S9HCPIUH B TCXHOJIOTHUAX U 6I/IOC(1)CpC.
MCTOI[LI AKKYMYJISIIIUU SHCPTHUHU.

3. DOkonoruyeckue npodieMsl arMochepsl 3emin

Ontumu3anusi TPOLECCOB CXKHUTAHUS IS PEHICHUs] JKOJOTMYecKux mpobmeM. Vcmomb3oBaHnue
OnopecypcoB A1l IPOU3BOACTBA YHEPTUHL.

4. BBICOKOUHTEIJIEKTYaJIbHOE IIPOU3BOJICTBO

MaccoBoe UCI01b30BaHUE METOA0B UCKYCCTBEHHOI'O HHTEIIEKTA.
MeTozbl OKPBITHS TOBEPXHOCTH AJIS1 MOAU(UKAIINK CBOHCTB MaTepHalIOB.
Hcnonp3oBaHre METO0B HAHOOOPAOOTKH, YCTPOMCTBO HAHOCTAHKOB.

5. ®U3MYECKUE OCHOBBI HAYKOEMKHUX TEXHOJIOTUM

bazoBble hn3nueckne 3aKoHbI, JIeXKaIIUe B OCHOBE HAyKOEMKHX TEXHOJIOTHA.
dusnyeckne U TEXHOJIOTHUECKUE 0COOEHHOCTH BOJOPOTHOM SHEPTeTHKH.

6. IIpoGeMbl COTHEYHON YHEPTETHKH

[Tpo6nembl CONTHEUHOWH YHEPTETHKH.

Hcnonp3oBaHue BbICOKONOTEHLIMAIBHOIO TEIJIA B COJIHEUHON IHEPIETHKE.
Hcnonp3oBaHue HU3KOIOTEHLMATIBHOIO TEIUIA B COTHEYHOM SHEPreTHKE.

7. llpoGieMbl ONTHMHU3AIINY JIOKATEHBIX YHEPTOMOTOKOB

Hcnonb3oBaHue J0KaIbHON I'eHepaluy JUIsl ONTUMU3aLUU SHEPTOIIOTOKOB.
Hcnonp3oBaHue akKyMyJsSILIMK 3HEPTUU 1711 ONTUMHU3ALIUU SHEPTOIIOTOKOB.

Bausiaue MmeTonoB nepeaain SHEPrum Ha ONITUMHU3AIUI0 SHEPIONOTOKOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)




— [epconanpHBIN KOMIBIOTEP MIpenoaBareis (HoyTOyK) ¢ yeraHoBieHHbIM Microsoft Office.
— IIpoekTop, sKpan (W mIa3MeHHas naHenb O0opIIoro Gopmara).

— @numnuapT, 6JOKHOTHI K (IIUITYapTy, KOMIIJIEKTHI IIBETHBIX MapKepoOB Uil (IUmIapra.

— ObecrieueHne caMOCTOSTENLHON pabOThI: KOMIBIOTEP ¢ ycTaHoBIeHHBIM Microsoft Office u
JOCTYIIOM B UHTEPHET.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. ®ynnaMeHTaIbHbIe OCHOBBI HAYKOEMKHUX TexHonorui. L{uk nexuii, [yaedHoe mocodue] / A. /1.
I'magyn. — Mocksa, Uartennekrt, 2015.— URL: http://books.mipt.ru/book/301514 (nara obpareHus:
27.04.2021). - Ionnsrit Texct (Pesxxum gocryna : u3 cetu MOTU / Yaanennslit noctym)
2. O6mmit kypc ¢usuku [Texcr] : 8 5 T. T. 1 : Mexanuka : yue0. mocooue s By3oB / JI. B. CuByxun
.— 4-e 3., crepeorun. — M. : ®uzmarnut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.
3. O6umwii kype ¢pusuku [Texer] : B 5 1. T. 2 : TepmonuHamuka 1 MoJeKyisipHas (u3uka : y4eO.
nocobwue st By3oB / J1. B. CuByxun .— 5-e u3n., ucnp. — M. : @usmarnur, 2005, 2006, 2011, 2014
— 544 c.
4. O6mmit kypc ¢usuku [Tekcr] : 8 5 T. T. 3 : DnekrpudecTBo : yued. mocobue st By30B / /1. B.
CuByxuH .— 4-e u3f., crepeotun. — M. : uzmarnut, 2002-2006, 2009 .— 656 c.
5. O6mwit kype ¢puzuku [Texer] : B 5 1. T. 4 : OnTuka : yue6. nocodue ans By3oB / JI. B. CuByxun .—
3-e u3n., crepeorun. — M. : @uzmatiut, 2002, 2005, 2006 .— 792 c.
6. O6uwit kype ¢pusuku [Texcr]. B 5 1. T. 5. AromHas u aaepHas ¢pusuka, yuaed. mocodue 1ist By30B /
. B. CuByxun, M, ®usmariut : MOTU, 2002, 2006,2008
7. Bo3oOHOBIsIeMbIe HCTOUHUKH dHepruu : Ousnko-TexHndeckne ocHOBHI [Teker] : [yded. mocooue

1t By30B] / A. na Poza ; mep. ¢ auri. oz pea. C. I1. Manbimenxko, O. C. [Tonens .— JloaronpyaHsiii ;
M. : UnTtennekt, 2010 .— 704 c.

JomnonHutenbsHas auTeparypa

1. ®u3MKO-XUMHYECKHE OCHOBBI CYOMHKPOHHO TexHoMoruu [ Tekct] : yueb. mocobue asist By30B / A.
I1. Anexun ; M-Bo o0Opa3oBanus u Hayku Poc. denepaunn, Mock. ¢us. -TexH. uH-T (Toc. yH-T) .— M. :
M®TH, 2007 .— 208 c.

2. Ilpaktuyeckuii kypc obmeit xumun [Tekcr] : yued. mocoOue miist By3oB / mox pen. B. B. 3enentiona,
C. A. 3enennooii ; M-Bo oOpazoBanus u Hayku PO, Mock. ¢pu3.-texH. uH-T (roc. yH-T .— 3-¢ u3[.,
ucnp. u gon. — M. : MOTH, 2011 .— 300 c.

3. Beenenue B MammHHOE 00ydeHue ¢ nomoursio Python%dIntroduction to Machine Leaning with
Python, pykoBoacTBO 1 crieaiiucToB 1o padbote ¢ ganHeiMu / A. Miomep, C. I'Buno, Mockaa ;
Canxkr-IlerepOypr, duanektuka, 2019

4. Teopernueckas ¢puzuka [Texcr]. B 10 T. T. 5. Y. 1. Crarucrtudeckas ¢uzuka / JI. JI. Jlannay, E. M.
Judmm ; mox pen. JI. I1. [Turaesckoro, M., @usmarnut, 2001, 2002, 2005, 2010

Pexomenayemas murepatypa Ui CaMOCTOSTEIEHOTO H3yYeHHUS

1. OcuoBsl conHeuHol Temosnepretuku [Texer]/Ix. Haddu, Y. bekman , -JlonronpynHslid,
Hurtemnext, 2012

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

— OnexrponHas oubnnorexka MOTU: http://books.mipt.ru/

— DnexkTpoHHO-O0ubnmoTeuHas cucrema "Jlans": https://e.lanbook.com/

— OBbC «Opaiit»: https://urait.ru/

— Hayunas Dnexkrponnast bubnmoreka eLibrary: https://www.elibrary.ru/

— JKypHaunbl u3narenasctsa KemOpumxckoro yuusepeuteta: https://www.cambridge.org/core

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha MMPAKTUYCCKUX 3aHATHUAX UCIIOJIB3YIOTCS PA3JIMIHBIC TCXHOJIOTHU! MYJII)TI/IMCI[I/II\/'IHBIG IIpe3CcHTaluu,
pa60Ta C IICPCOHAJIbHBIMU KOMITBIOTCPAMU, UCIIOJIB30BAHUC PA3JINYHBIX PCCYPCOB CCTU HHTGpHeT.

WndpopmannoHHble TEXHOIOTUH:

— MpOBEpKa BBHIOTHEHUS 3aJJaHUK U KOHCYJIbTHpoBaHue Ha tiatgopme LMS - C/1O Bricmieid mkomb
CUCTEMHOI0 MHXUHUpUHra MOTH;

— IIPOBEICHUE JICKIMI U ITPAKTUYECKUX 3aHATHU C HCIOJIb30BAHUE MYIBTUMENUNHBIX TEXHOJIOTUMN.

[Iporpammuoe obecneuenue:

— mnargopma LMS - CIIO Beicueit mkonsl cuctemMHoro nmxuaupuara MOTU:
http://Ims.se.mipt.ru/login/index.php;

— nporpaMMbl Zoom/Skype Jutst TpOBeIeHUS 3aHTHIA;
— mporpaMMel, obecrieurBaromue 1octyn B ceth MaTepHeT (Google Chrome, Rambler, Yandex);

— MPOTPaMMBbI, 00ECIICYNBAIOIINE IEMOHCTPALIMHI BUICO MaTepHaioB (mpourpeiBareib « Windows
Media Player»);

— mporpaMMBbI JIst paboThl Ha KoMIbloTepe («Microsoft Office»).
9. MeTonuueckue yKa3anus 1J1s1 00y4al0IIUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

B mporpamme QUCHUIUIMHBI MPUBEIEHO NPUMEPHOE pacIpeieseHue BpPEeMEHH, HEOOXOAMMOTO JUI
paboTbl 00yyaronerocs Haj TeMaMy AUCHUTUINHBL.

HJ’IH YCIICHIHOI'O OCBOCHUSA ):[aHHOfI JUCIHHUITIINHBI O6y‘laIOH_I€MYC$I HGO6XO,E[I/IMOI

- [IOCCIIAaTh JICKIINHU,

- HIOoCCIIaTh NPAKTUICCKUC 3aHATHUS, KOHCIICKTUPOBATH MATCPpHUAII;

- BBIIIOJIHATD 3aJaHus, 3a/1aBACMbIC ITPCTIOAaBATCIICM,

- CaMOCTOATCIBHO HpOpa6aTBIBaTB BCC MaTrcpurajibl, HYGHHKyeMBIe B CZ[O 10 I[aHHOﬁ JAUCIHITIINHE,

- IPUHUMATh AKTUBHOE YyYacTHe B OOYyYalONIMX Wrpax W pemarh KeWChl MO AWCIHILTAHE, KOTOPHIC
BHOCAT BKJIaJ] B U3yU€HHE AUCLUUILINHBL, @ TAK)KE B UTOTOBYIO OIIEHKY I10 TaHHOM IHUCHUIUIHHE.

Bo3MoxeH TpOMeXyTOUYHBIH KOHTPOJIb 3HAHHWN OOYdYaloNIMXCsl B BHJIE OIICHUBAHUS YYaCTHs KaXkIOH
KOMaH/Ibl B 00y4aromux Urpax.

HpI/I 3aTPYAHCHUAX C I[MOHUMAHHUCM Marcpuajia CJICAyCeT OGpaH_[aTBCH 3a KOHCYJIbTAUUAIMHU K
IpernoaaBareiito.

YeneniHoe 0cBoeHME JUCIUTUIMHEL TPeOyeT HAaNpsHKEHHON caMOCTOSTENILHON paboThl 00Y4aroIIEerocs.

PyKOBOZICTBO M KOHTPOJIb 32 CAMOCTOSATENLHOM paboTOi 00y4aromerocsi OCyIeCTBIAETCS OCPEICTBOM
OLICHUBaHMs perieHus Kelico B rpymmax u B CJ1O.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Hayxo€mkre TEXHOIOTHH U DKOHOMHKA HHHOBAIUI
Nnpo¢uJIb NOATOTOBKH: IIpuknagHON CUCTEMHBIA WHKXUHUPUHT
HenTp "Bricmias mxkona cucreMHoro nwxuaupuara MOTH"
kadeapa CUCTEMHOTO HHXMHUPUHTA
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT COBpeMEHHBIE €CTECTBEHHO-HAyYHbIE
po0IIeMBl, OTIpEIEIIAIOLIHE HanpaBJICHUS
HAayYHO-TEXHHYECKOTO TIporpecca M 3aJalollfe BEKTOp
OIIK-1 CriocoGeH aHaIM3MpOBAaTh U BHIABIAT, |MHHOBALMOHHOIO Pa3sBUTHs 00LIeCTBa

€CTEeCTBEHHO-HAYYHYIO CYIITHOCTH MPOOJIeM B OIIK-1.2 Ymeet BBISBIISATHh 3aKOHOMEPHOCTHU
cdepe HayKOEMKUX TEXHOJIOTH U DKOHOMHUKH  |BO3HUKHOBEHHSI W  Pa3BUTUS HAYKOEMKHX  OTpaciei
WHHOBAILIMI HA OCHOBE MOJIOKEHUM, 3aKOHOB U |9KOHOMMKH; AHAJU3UPOBATh HHHOBAIMOHHBIE IPOLIECCHI,
METOJIOB B 00JIaCTH MaTeMaTHKH, TEXHHYECKUX |0a3upyrolnecs Ha eCTeCTBEHHO-HAYYHBIX OTKPBITUSIX

1 €CTCCTBCHHBIX HAYK OIIK-1.3 Bnageer HaBBIKAMHU MIPUMEHECHHUS
MaTeMaTH4YeCKuX, TEXHUYECKUX M EeCTECTBEHHO-HAYYHBIX
METOJIOB B TIPOLIECCE BBIABICHHS M aHann3a IpodneM B
oOnacTu mpoecCHoHaANbHOU eI TENFHOCTH

OIIK-3.1 3naer mocneaHue TOCTHKCHISI HAYKU W TEXHUKHU B
cBoell  cdepe mpodecCHOHANBHON  JIeATENLHOCTH,
MEXaHU3MBI YIIPABICHHUS HAYKOSMKUMHU TIPOU3BOCTBAMHU

OIIK-3 CriocobeH caMOCTOATENbHO PellaTh

OIIK-3.2 Amnanusupyer 3aaady, BbLIeNsss 0a30BbIe ee
3aj1a4y yIpaBlIeHHUs B cepe HayKOeMKHUX

COCTaBJIAIOIIHEC

TEXHOJIOTHI B YKOHOMHUKH I/IHHOBaI_II/Iﬁ Ha 0ase

TOCIE/THHX IOCTIKEHHIT HAYKH 1 TEXHUKH OIIK-3.3 PazpaOarbiBaeT u conepkareIbHO apryMEHTHUPYeET

CTpAaTeruio0 peLIeHus 3a7a4y yOpaBIeHHs B 00JIacTu
npoeCCHOHANBHON JIEATEIIbHOCTH Ha 0a3e MOCIeTHUX
JNOCTUKEHUIN HayKU U TEXHUKU

OIIK-9.1 3HaerT CymHOCTP HOBOM TEXHOJOTHYECKOMH
napagurMel, OCOOEHHOCTH H  OOJNIACTH  MPHUMEHEHHS
CKBO3HBIX TE€XHOJIOTHIl HOBOTO TE€XHOJIOTHYECKOTO YKJIala
OPUHLMIOBL HMX HWHTETpaUMd B  cdepe HAYKOEMKHX
MIPOU3BOJICTB

OIIK-9.2 VYmeer ¢opMmupoBaTh TMOIXOABl (METOABI H
WHCTPYMEHTBI) 10 MEPEeXOody K HOBOH TEXHOJIOTHYECKOM
apagurMe Ha OCHOBE OCBOEHHMS HOBBIX HAayKOEMKHX
TEXHOJIOT U1

OIIK-9 CriocoGeH ocymiecTBIsTh
podeCcCHOHAIBHYIO IKCILTyaTalnuio
000pyIOBaHUS ¥ IPUOOPOB JIJIs pEIICHUS 3a/1a4
yIpaBIeHUS

OIIK-9.3 Bnageer HaBbIKaMHU OIIPEICIICHUS HalpaBlICHUH
ajanTallMd  HOBBIX ~ HAyKOEMKHX  TEXHOJIOTMH K
TEXHOJOTUYECKOMY OKPYXKEHHIO C YYE€TOM IEpCIEKTHB
pa3BUTHs HOBOM TEXHOJOTMYECKOM IIapaurMbl, a TakKkKe
WHTErpalliy  pa3jiM4YHbIX HAYKOEMKHX TEXHOJIOTMH Ha
€IMHON TEXHOJIOTUYECKOH OCHOBE

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC U3YUCHUA JUCHUTIIIINHBI <(q)YH,Z[aMeHTaJIBHBIe OCHOBBI HAYKOCMKUX TEXHOJIOTHii» O6y‘IaIOH_H/II\/’IC$I
JOJIKCH:

3HATb:

— OCHOBHBIE IIPUHIUIIBEI HEPAaBHOBECHOM TEPMOANHAMUKY B UX NMPHIIOKEHUN K TEXHUYECKUM CHCTEMaM
U TEXHOJIOI'MYECKUM IIpOLIEccaM;

— IJIaBHBIE 0COOGHHOCTH BBICOKOMHTEIUIEKTYAIbHOTO IIPOU3BOJICTBA;

— METOJIbI IIOUCKOBOTO KOHCTPYUPOBAHHUS;

— (u3MYeCKUe MPUHLMIBI ACUCTBUS 0a30BBIX TEXHUYECKUX CUCTEM M TEXHOJIOTMYECKUX MPOLECCOB.

YMeThb:
— POTHO3UPOBATh HOBBIE TEXHUUECKHUE CUCTEMBI U TEXHOJIOTUYECKHUE ITPOLIECCHI;
— OLICHMBATh IPEJEIBHBIE BO3MOKXHOCTH HOBBIX CUCTEM M TEXHOJIOTHIA.

BJa/IeTh:
— HaBBIKaMH NIPUMEHEHUS] OCHOBHBIX (PM3NYECKUX NOHATHI U (HOPMYIL.




3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
[IprMepsl 3ajaHUi TEKYILIETO KOHTPOJIS:

1. Kakwue U3 equHUI] H3MEPEHUS UCTIONB3YIOTCS U1 U3MEPEHUS YJHEPTHH U MOIIIHOCTH ?
2. Kakyro TeroByo MOITHOCTh B MeraBarTax Moxet obecreuuth kotén Ha 10 ['kan/gac?

3. Jns pacyetoB yacTo ucnonbs3ytoT noHstre TYT (TOHH yCIOBHOTO TOTUIMBA), IPUHATO, YTO TEILJIOTA
cropanust 1 TYT cocraenser 7000 Mkan. Borunciautb, CKOIbKO HOPMaJbHBIX KyOWYECKHX METPOB

nomyTHOro HedrsiHorO Ta3a (ITHT) ¢ ynenbHo# Terioroit cropanust 49 MJIx/H.Ky0.M 3KBHUBAJICHTHBI |
TYT?
4. UV3BecTHO, YTO TOJHOCTBIO 3apsHKEHHBIH aKKyMYJSTOp As diekrpomoomns «Tecnmay comepkut

3anac 3Heprun 85 KB1*u mpu macce 544 xr. Bo ckombko pa3 MIOTHOCTh DHEPrHH, 3allaCeHHAs B
TPOTWJIC BBILIE, YEM B aKKyMYJISITOPE, €CIM IO CIPABOYHBIM JAaHHBIM JHEPTUs B3pbiBa TpoTmia 4.2

KJx/r?
5. Yro takoe cucremsl CAD, CAM, CIM?
6. UeM oTIIMUAIOTCSI — M UTO OOIIETO B MOHATHUSAX «MAITMHAY, «AIIapaTy, «Iprudop»?

7. Kakue 13 BelmecTB NPUHUMAIOT y4acTHe B Iporiecce GOTOCHHTE3a KaK UCXOIHBIE BELIECTBA U KaKUe
TIOJTY4aloTCs B pe3ynbTare porocuHTe3a.

8. TlapuukoBblil 3QdekT Bo3HUKaET 3a cueT paccenBanus uHPpakpacHoro (UK) mznyuyenus 3emHoi
MOBEPXHOCTH MOJIEKYJIaMH HEKOTOpBIX Ta30B B armocgepe. OnEeHUTh B OOpaTHBIX CAHTHUMETpPax
SHEPIrui0 KojeOaTeIbHOr0 KBaHTAa TaKOH MOJIEKYJbI, COOTBETCTBYomEero Makcumymy WK uznyuenus
3emuu.

9. CocraBbTe TEIUIOBOM OanlaHC MpH MapHUKOBOM dddekTe B arMochepe 3emiu.
[TpumMepsl 33124 KOHTPOIBHOU PabOTHI

1) ConHeuHBblii KOJUIGKTOpP HMEET CTeNeHb 4YepHOTHl NOKpeITUs 0.9. M3HYTpH CTEKIO TMOKPHITO
cocraBoM, otpaxatomuMm MK c xospdunmentom orpaxkenuss 0.8. Takke HW3BECTHO, 4YTO TpPHU
MPOEKTUPOBAHUN KOJUIEKTOpa TEIJIOM30JIAuUs Obula MmogoOpaHa TakuM oOpa3oM, YTOOBI MOTEpH Ha
Terionepeady TpH MaKcUMalbHOWremneparype Obuim paBHBI motepsiM Ha WK-nznyuenwe.

OnpenenuTh TEMIIEPATypy KOJUICKTOpa B JICTHUUIONICHD, CUUTAs], YTO CBETOBOWIOTOK COCTABJISET
1000 B1/kB.M.

2) Kongummonep noaaepxuBaeT B komHare 21 rpaz. no Llenscuto. BHauane Temneparypa Ha yiuile
ObL1a 26 rpan. no Llenscuto, 3aTem oHa nmogHsutack 10 31 rpaf.

OneHuTh, BO CKOJIBKO pa3 MPU ITOM BBIPOCIO TOTPEOICHHE MOIIHOCTH, CUUTATh KOHIMIIMOHED
UAeanbHON TEILUIOBOW MAIlIMHOM.

3) IlpuBeaure npuMepsl NOTOKOB SHEPTUH HA BallleM IPEAIIPUSTUH.
YKaxXUTe CPEIHIOK U ITMKOBYIO MOILHOCTb, TOJJOBOM  Pacxo/l SHEPIUH.
M3 xakux BUJIOB B KaKHe MPOUCXOAUT MTpeoOpa3oBaHue IHEPTUH,
onenute KI1/] nmpeobpazoBanus.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

DOHeprusi U TeXHOJIOTHS

Herannep-renepaTopsl

["azonopiHeBbIe AEKTPOCTAaHINN

Berposnepreruka

TemnnoBoii HacOC KaK UCTOYHUK Teria

HK-oronnenune

[TpuHLIMTIBI OTOTIIIEHNS HU3KOIIOTEHIMAILHBIM TETJIOM (TEIUIBIH 110J1, CTEHOBOE OTOILUICHHE)

AN i

Bentunsius ¢ pekynepamnueii Terma

9. DHeproappeKTUBHOE OCBEIICHUE

10. 3aBucumocTh noteps B cetu npearnpustus ot Cos(p) B ceTu
11. Katanutuyeckoe CKUraHUE TOILIUB

12. TonuBHBIE IEMEHTHI



13. Opranunyeckwuii mukia Penkuna (OPLY)

14. CiocoObl akKyMYIISIIIAK SHEPTUU

15. Ocob6eHHOCTH UCTIONB30BAHHS CBEPXITPOBOAUMOCTH B TEXHOIOTHSX
16. BBICOKOMHTEIIEKTYaIbHOE TPOU3BOACTBO

17. KoHIIEHTpUpOBaHHBIE IOTOKH YHEPTUH B HAYKOEMKHUX TEXHOIOTHIX
18. Bexrop YMoBa u cuia 3Byka. OrpaHuueHus TUIOTHOCTH MTOTOKA YHEPTHH
19. Dxonornyeckue MpodIeMbl 3eMITH

20. DHepreruka ouocheps 3emiu

21. DHepreTuka MarHuTocepsl 3eMin

22. [IpoGiieMbl COTHEYHOM SHEPTETUKH

23. ConHeyHas TeMJIOTeHEepans

24. BonopoaHas SHEpreTHKa

25. KI1]J] ma3epoB ¢ TEMIOBBIM BO30YKICHHEM

26. TeparepiieBble TEXHOJIOTHH

27. AOUX rapMOHHUYECKOTO OCIIIIISTOpa

28. CucreMa c IByMsI CTEIIEHSIMH CBOOO/IBI. AHTHPE30HAHC

29. Jlunamuueckoe BUOporaiieHue

30. HenuueiiHble BOCIPUMMYHUBOCTH aHIAPMOHUYECKOTO OCIHIIUIATOPA
31. Tpenwne B npupone U TEXHUKE

32. YacrorHo-perynupyemsblit mpusoa (YPIT)

Kpurepun onennBanus
OneHka «OTIHYHO» (10,9,8) BBICTaBIsIETCST OOyUaromieMycsi, IMOKa3aBIIEeMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE MPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Omnenka «xopomoy» (7,6,5) BBICTaBJISIETCS OOydaroleMycs, €CJId OH TBEPJO 3HAECT MaTepuall,
IPaMOTHO M MO CYIIECTBY HM3JIaraeT ero, yMeeT NPUMEHSTh IOJyYCHHBbIC 3HAHMS Ha INPAKTUKE, HO
JOITyCKaeT B OTBETE MJIM B PELICHHUH 3a/1a4 HEKOTOPBIC HETOYHOCTH.

OneHka «yHOOBJIETBOPUTEILHOY (4,3) BBICTABJISIETCSI  OOyYaloLIeMycsl, IOKa3aBLIEMY
(dparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWUH, HEJOCTATOYHO IPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIafIeeT OCHOBHBIMHU paszieliaMi y4eOHON HporpaMMmbl, HEOOXOIUMbBIMU
JUI IaJbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO0 00paslly B CTaHIapTHON
CUTYyaLlUU.

OreHKa «HEYIOBIETBOPUTENLHO» (2,1) BBICTaBIsETCS OOYyYAIOMIEMYCsl, KOTOPBIA HE 3HAECT OOJIBIICH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS IIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

OmueHka KayecTBa OCBOEHHS JUCLUIUIMHBI TPOBOAUTCS MO NECATUOAIUILHON CHCTEME IO pe3ylbTaTaM
TEKYyILEro KOHTPOJIA YCHEBAEMOCTH M NPOMEKYTOYHOM arrectanud (3k3aMmeH). TeKyliuid KOHTPOIb
YCIIEBAEMOCTH IPENIOaraeT CHUCTEMY KOJUIEKTMBHBIX W MHIUBUIYaJbHBIX aHAJIUTHUYECKUX,
TBOPYECKMX M MPOCKTHBIX 3aJaHU JUIsI CaMOCTOSTENbHOH pPabOThl M KOHTPOJIb IOCEMAEMOCTH
MPAKTHYECKUX 3aHIATUH.

KonTponbHas pabora.
KonTponbHast pabota cocTouT u3 3 3a1a4. Bpemst BEITIOTHEHUS] KOHTPOJIBHON paboTHI -2 Yaca.



[IpomexxyTounast arrectanms (dK3aMeH) MPOBOIUTCS B (OpMe NHCbMEHHOW HWTOrOBOH palOTHI
(pedepara) 1 UMeEET LENbIO MIPOBEPUTH YPOBEHb C(HOPMHUPOBAHHOCTHU OTIEJIBHBIX HaBBIKOB M YMEHUI
o Kypcy. Bpemst moaroToBku K BHIOTHEHUIO UTOTOBOW paboTh (3k3amena) — 10 yacos.

Bo Bpemst BBIIIOMTHEHHSI HTOTOBOM PabOTHI pa3pelaeTcs MOoJIb30BaTbCsl BCIIOMOTaTeIbHON JTUTEPaTypoit
10 JUCLHUIUIMHE.

Cocrasisitoniiie  poriecca oOy4eHHsl, KOTOpbIE OIEHHBAIOTCS B Xojne OOydeHHs, W WX BKIaa B
HUTOTOBYIO OLICHKY:

OCHOBHBIE TOKA3aTENN OLIEHKU Bxuiag B HTOTOBYIO OLIGHKY
3anaHus TEKyIEero KOHTPOJIs 40%
Kontponbnas pabora 20%

HUrorosas pabora (pedepar) 40%



