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AHHOTANMA

B pamkax kypca CTyaeHTHl OyqyT O3HAKOMIJIGHBI C OCHOBHBIMHU TOHSTHSIMHU (PU3MKH KOHICHCHUPOBAHHOTO
COCTOSIHMSI, MALIIMHHOTO OOy4YeHMs W KOMIIbIOTEPHOTO Ju3aifHa HOBBIX MarepuayioB. B mepBom Omoke OymyT
pa3o0paHbl HEOOXOAMMBIE TEPMUHBI M TIOIXOIbI MAaTEPHUAIOBEICHNS, TAKUE KaK KPUCTAJUIMYECKasi CTPYKTypa
Marepuala, IUIOTHOCTh (POHOHHBIX M 3JIEKTPOHHBIX COCTOSIHUM M JAp., @ TaKXKe MPEACTaBICHBI IMOIXOJBI
KOMITBIOTEPHOTO JIM3aiiHa HOBBIX MaTeprajoB. Bo Bropom 0ioke OyayT paccMOTpPEHBI OCHOBHBIE aJITrOPUTMBI
MAalIMHHOTO O00y4eHusi (JIMHEHHas perpeccus, HEMPOHHBIE CETH, ITyOoKoe 00ydYeHHe) U MOKa3aHbl MPUMEPHI
UX MPUMEHEHUsS B KOMITBIOTEPHOM JU3aiiHe MarepuaioB. B Tperbem Oioke OymayT pa3oOpaHbl XapaKTepHbIC
npuMeps! HHYOPMATHKH MaTepUalIoB.

JIiss MHOTHX M3 paccMaTpHUBacMBbIX METOJOB MAITMHHOTO OOYUYEHHS W KOMITBIOTEPHOTO JU3aiiHa MaTephalioB
OyayT pa3o0paHbl MpUMEPHl UX peallu3alii, B TOM 4ducie Ha s3bike Python B pamkax OmOmumorek sklearn,
keras u pytorch. B koHIle Kypca CTyJeHTaM MOTYT OBITh MPEIIOKEHBI aKTyallbHbIE HAay4YHBIC 3aJlaul IO
JU3aiiHy HOBBIX MaTepUalioB, HEOOXOIUMBIX IS UHYyCTPUH.

1. leau u 3apauun

eap AUCUMNIMHBI

- O3HAaKOMJICHHE CTY/ICHTOB C OCHOBHBIMH IIOAXOAaMH KOMIIBIOTEPHOTO [HM3aiiHa MaTepHUalioB M
npUMepaMHt 3aa4 10 TOMCKY HOBBIX MaT€pHajioB, B TOM YHUCIE PEIIAEMBIX C MOMOUIBIO aJITOPUTMOB
MAaIIMHHOTO OOYy4eHHUSI.

3agauu AU CHUILIHHBI

- AkTyanu3anusi 3HaHMH CTYJEHTOB 110 OCHOBaM ()M3MKH KOHACHCHPOBAHHOTO COCTOSIHUS
NPUMEHHUTEIBHO K MaTepHalOBEACHHUIO.

- HpI/IO6peT6HI/Ie 3HAHUM W HABBLIKOB IIOJIb30BAHMUS METOAAMH MAIIMHHOI'O 06yquH$[ B Pa3IMYHBIX
aCIICKTax (1)I/ISI/IKI/I KOHACHCUPOBAHHOT'O COCTOAHUA.

- IlonyyeHue HaBBIKOB pEIIEHUS aKTyaJbHBIX 3a7jad KOMIIBIOTEPHOIO JM3aiiHa MarepuajoB, B TOM
YHCIIE C TOMOILBIO METOIOB MALTMHHOTO 00YYECHHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cucremoii pynnamentansieix |OIMK-1.2 CrnocobeH 0600mark M KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00sacTn OIBIT M PEe3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHnn 3a1a4 NpoQeccuOHaNbHON AEATENbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCHOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO()eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 Criocoben BbIOMpaTh 1 (MIH) pELICHUS




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HaydyHOW 3a7ade W HHTEPHPETUPOBATh  IIOJYYCHHBIE
PpE3YNBTaThI
[MK-3.1 TloHuMmaeT NpPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaIN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIC ITOAXOABI KOMIIBFOTCPHOT'O ﬂHBaﬁHa MaTcpualioB.

YMETB:

- (hopMyaMpPOBaTh 3a/1auy TaK, YTOOBI €€ MOKHO OBLIO PEIINTH C MOMOIIBI0 METO0B KOMITBIOTEPHOTO
IU3aiiHa MaTrepuajoB; MOAOMpATh ONTHUMAIBHBIA [JIsl PEIICHUS KOHKPETHOW 3afadd aJrOpPHTM;

aHaJIM3UPOBATh [10JYyUYEHHbIE PE3YIIbTATHI.

BJIAJIETD:

- OCHOBHBIMH ITOHATHUAMH (I)I/I3I/IKI/I KOHACHCUPOBAHHOIO0 COCTOSAHUA, MAIIMHHOI'O 06y‘{eHI/I$I n
KOMIIBIOTEPHOT'O Jn3aitHa MaTrepuaioB; HAaBbIKaMH pa6OTbI C OCHOBHBIMH AJITOPUTMAMHU MAIIMHHOTO
06y‘leHI/I$I 1 KOMIIBIOTCPHOT'O z[maﬁHa MaTcpUualios.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 BBenenue B MaTepuaioBeicHUeE. 2 2
) CB;[U35 XUMHYECKUH COCTaB/CTPyKTypa — 4 4
CBOICTBO.
3 Ju3aiin marepuanos. 2 2
4 Beenenne B MammmHHOE 00y4eHUE . 2 2
5 JIuneniHple MOIEIM B MAIIMHHOM ) )
oOyueHuwu.
6 Heiiponnsle cetu u m1ybokoe oOy4eHue. 3 3
7 ANTOPUTMBI  ONTHUMH3ALMK, AaKTHBHOE 3 3
oOyd4eHue.
MesxaroMHbIE MOTEHIIUAJIBI
8 B3aMMOJICICTBUSA HA OCHOBE AJITOPUTMOB 4 4
MAaIIMHHOTO O0Yy4eHUSI.
9 HUndopmaruka marepraios. 4 4
10 HpI/Il\fepBI YCIIEIHOTO KOMIIBIOTEPHOTO 4 4
nu3aiiHa MaTepuasoB.
Hroro wacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. BBenenue B MaTepuanoBeICHUE.

Kmrouesrie MOHATHS, KJIACChl MAaTCpUaJIOB U HUX CBOﬁCTBa, TCHACHLIMU B Pa3BUTUEC U COBPECMCHHOC
COCTOSIHUEC MAaTCPpUAJIOBCACHM .

2. CBsI3b XUMHUYECKHI COCTaB/CTPYKTYpa — CBOMCTBO.

[lonsTue cBA3M XMMHMUYECKOIO COCTaBa U CTPYKTYphl MaTrepualloB ¢ ux cpoiictBamu. Ilogxomsl u
METOABI I TOWCKA 3TOW CBsA3u. MHoromacmtabHoe MOAEIMpOBaHHE WH(POPMATHKA MaTCpPHUAIIOB.
[TpumMepsl pa3zpaboTaHHBIX MOJIEJICH Ha ONPEICTICHHsI CBOMCTB MaTepHaoB.

3. Au3aiin MaTepuaios.

[loHATHE KOMNBIOTEPHOTO OHU3aiiHA MaTrepuajioB, OCHOBHBbIC 1IN U Ipobiembl. O630p MeTOHOB
JM3aiiHa MaTepuajoB Kak crocoba TOWCKa MaTepualioB C 3aJaHHBIMH cBoiicTBamMH. [lpumepsl
Jy4IINX MAPOBBIX MPAKTHUK.

4. Brenenne B MalmmHHOE 00ydYeHUE .

UYro takoe MammHHOEe OoOyueHue? [locTaHoBKa 3aJaud MAIIMHHOTO OOYyYeHUS, KilacCH(UKAIHs
QITOPUTMOB COTJIACHO pellaeMbIM 3ajiadaM. 3HaKOMCTBO ¢ OmOnmuorekamu Python, copepskammmu
OOJIBIIOE KOJMYECTBO IOJE3HBIX MHCTPYMEHTOB: OT OBICTPBIX ONEpanuii ¢ MHOTOMEPHBIMHU
MacCHBaMH JI0 BU3YAJIM3aLUH U peajH3allii Pa3jIMuHbIX MaTeMaTHYeCKUX METONOB (numpy, scipy,
matplotlib, pandas).

5. JIuneiHbIe MOZIENH B MAIIMHHOM OOy4YEHHH.




M3y4yeHne ofHOTO M3 OCHOBHBIX CIIOCOOOB peIIeHHs 3aJad MAIIMHHOTO OOYYEeHUS — JIMHEHHBIX
Mozeneld. OnTUMU3aIKs TUIIEPIIAPAMETPOB ANTOPUTMOB M MX NMPUMEHEHUE B Pa3IMYHBIX 3aqadax
perpeccun  u  knaccudukanuu. I[lpobnema mepeoOyueHuss W crmocoObl  OOphOBI € HEW.
Kpocc-Banuanusi Kak OLEHKAa COCOOHOCTH ajrOpUTMa JaBaTh XOPOIIHME MPEACKa3aHHUs Ha HOBBIX
JaHHBIX. Pa300p OCHOBHBIX METPHUK KauyeCTBa JTMHEHHBIX MOJIEIICH.

6. HeiiponHsie ceT u iybokoe o0ydeHue.

OnpeneneHne HEMPOHHOM CETH Kak MareMaTHueckoro airoputma. CTpykTypa HEHPOHHOH ceTh U
METOJbl ONTUMM3ALMHN €€ TuIepnapaMeTpoB. MeTon 0OpaTHOTO paclpOCTPAaHEHUS OLIMOKH.
[lepeoOyuenne HeipoHHBIX ceTell. OnrcaHue CBEPTOYHBIX U TPadOBbIX HEMPOHHBIX CETEH.

7. AIIFOpI/ITMBI OIITUMHU3AIlH1, aKTUBHOC O6y‘ICHI/IC.

N3ydenre OCHOBHBIX aNTOPUTMOB ONITHMH3AINH (YHKIIHH, B TOM unclie baliecoBCKOM onTuMu3amnuu
Y 3BOJIIOIIMOHHOTO anroputMma. [IpuMepsl IpUMeHeHHs allTOPUTMOB ONITUMHU3AIMHA B KOMITBIOTEPHOM
MaTepuaJoBelcHHU. AKTUBHOE OOydYeHHE KaK CIOCO0 ONPEICNICHUs CTENEHU JKCTPAIOIISINUN
MoJIeNIel MallTMHHOTO 00yYCHHUS.

8. MexxaTOMHbBIE MOTEHIIMAJIbl B3aUMOJICHCTBUS HA OCHOBE AJITOPUTMOB MAIIMHHOTO o6yquH>1.

Onucanue TNOHATUS MEXKAaTOMHBIX MOTCHIHANOB, a TaKkKe OObICHEHHE HEOOXOOUMOCTH HX
WCIIONIb30BaHUsI B PEIIEHUH 3a/ad KOMIIBIOTEPHOIO [W3aiiHa MarepuasioB. V3ydeHHe OCHOBHBIX
TUTIOB MEXATOMHBIX TIOTEHIIMAJIOB HAa OCHOBE alrOpUTMOB MammHHOro oOydenus: GAP, MTP,
SNAP u gp. OOyuyenne mexxkatomHoro noreHuuana MTP Ha nmpenioxeHHOW 0a3e AaHHBIX B XOJe
[IPAKTUYECKOI'O 3aHATHUSA JJIs pacueTa TeMIepaTyphl IJ1aBJICHHsI aJlOMUHUS.

9. Mndopmatrika MaTepraos.

Onpenenenne NoHATHS “WHpOpMaTuKa MaTepuanoB”. [lonck B3amMOCBsi3el MEXAY CTPYKTYpOu U
CBOWCTBAaMH MAaTEpUAIOB C MOMOIIBIO METOJOB HH(POPMATUKK MaTepuaioB. Pemenue npakTuiecKux
3a71a4 1O TMPEJCKA3aHUI0 MEXaHWYECKHX CBOWCTB CTaleH, MIMPUHBI 3alpPEIIeHHON 30HbI U IPYTHX
CBOWCTB C MOMOILBIO METONOB MH(opMaTuku marepuaioB. OOyueHune rpadoBbIX HEHPOHHBIX CeTel
IS peIeHNs 3a/1a4 MH()OPMATHKH MaTepHaIoB.

10. ITpuMepsl yCHENHOTO KOMIIBIOTEPHOTO AU3aiiHa MaTepHUaoB.

JleMOHCTpauy BO3MOXKHOCTE! U YCIIEIIHOI'O UCIIONIb30BaHUsI KOMIIBIOTEPHOIO JU3aiiHa MaTepuaioB
B IPUKIAIHBIX LEJIX HAa OCHOBE JIBYX MPUMEPOB: ATIOMHUHHUEBBIE CILIABBI I adPOKOCMHYECKOTO
IPUMEHEHHUs] U MEeTaJlJI-OpraHMYeCKUe KapKachl Ul XpaHeHMsl Bozxopoja. lcrosib3yemble METO.b
MAaIIMHHOTO OOYyYeHHs Uil MOCTPOCHUS MOJENICH, MOUCKAa M ONTHMH3ALWK MarepuasoB, aHAJIN3a
TOYHOCTH U SKCIIEPUMEHTAJIbHASI BaIUIALMSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast ayTuTOpHs ¢ IPOEKTOPOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa
1. ®nax, [lerep. MammnHoe oOyyenne. Hayka u HCKyCCTBO OCTPOEHUS aliTOPUTMOB, KOTOPBIE
M3BJIEKAIOT 3HAHMS U3 JaHHbIX, 2017.

2. Géron, Aurélien. Hands-on machine learning with Scikit-Learn and TensorFlow: concepts, tools,
and techniques to build intelligent systems. " O'Reilly Media, Inc.", 2017.
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JUTSI CTICTIMATTUCTOB 10 padoTe ¢ nanubMu, 2017.

2. Mupkun, b. I. "BBeficHre B aHamM3 1aHHBIX: YIEOHHUK M IPAKTUKYM Il OakaiaBpuara u
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7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://ru.coursera.org/specializations/machine-learning-data-analysis
https://yandexdataschool.ru/edu-process/courses/machine-learning
https://lectoriy.mipt.ru/course/MachinelLearning-L/lectures

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmorpeHo.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHSATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEPUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTICNIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa BHIYUCIUTEIHHON (PU3UKU KOHAESHCUPOBAHHOTO COCTOSIHUS U )KUBBIX CHCTEM
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kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

A.B. SlanikuH, kaH1. Gu3.-MaT. HAyK
N.A. Kpyrnos, kanj. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHSA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO

000pynoBaHUs (cienmanu3upOBaHHBIX
MIPUKJIAJAHBIX TPOTPAMM)

IIaKCTOB




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben [IPOBOANTD 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare usydenus AUCHUILTUHBI «KOMIBIOTEpHBIA OU3aiiH MarepuajoB W JIEKApCTB» OO0ydaromuics
JOJKEH:

3HATh:
- OCHOBHBIE ITOIX0O/IbI KOMIIBIOTEPHOTO W3aiiHa MaTEPHAIIOB.

yMeTh:
- (hopMyaMpPOBaTh 3a/1auy TaK, YTOOBI €€ MOKHO OBLIO PEIIUTh C MOMOIIBI0 METOI0B KOMITBIOTEPHOTO
IU3aiiHa MaTrepuajoB; MOAOMpAaTh ONTHUMAIBHBIA [JIs1 PEIICHUS KOHKPETHOW 3afadd aJrOpPHTM;
aHaJIM3UPOBATh [1OJYyUYEHHbIE PE3YIIbTATHI.

BJIaJeTh:

- OCHOBHBIMH ITOHATHUAMH (I)I/I3I/IKI/I KOHACHCUPOBAHHOIO0 COCTOSAHUA, MAIIMHHOI'O O6y‘{eHI/I$I n
KOMIIBIOTEPHOT'O Jn3aitHa MaTrepuaioB; HAaBbIKaMH pa6OTbI C OCHOBHBIMH AJITOPUTMAMHU MAIIWMHHOIO
06y‘leHI/I$I 1 KOMIIBIOTCPHOT'O Z[H3al71Ha MaTcpUualioB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

3ananue 1.

Jis mpenocTaBieHHON 0a3bl JAHHBIX 10 CBOWCTBAM ONPEAEICHHOIO KJacca MaTepUalioB MPEJIOKUTh
MOZIEJIb MAIIMHHOTO 00y4YeHus IS MPeICKa3aHus CBOWCTBA Ha OCHOBE XapaKTEPHCTHK MaTepHalioB M3
0a3bl JaHHbIX. ONpeaenuTh TOYHOCTh O0yUeHHUsI MOJeNU U ee npeackasanus. [Ipu paspaborke moxenu
JOIyCKaeTcsi MpeoOpa3oBaHUE M JIOTIOJHEHHE MCXOAHBIX XapaKTEepUCTUK MaTepuanoB. Mozenb
MAaIIMHHOTO OOY4EHHS U €€ apaMeTphl 00ydaroIuecs: BBIOUPAIOT CAMH.

3ananue 2.

Jlns mpenocTaBieHHOW 0a3bl TAaHHBIX 110 CBOWCTBAM OIPEACICHHOTO KJIacca MaTephalioB MPOBECTH
NOUCK HOBBIX MaTepUalioB C YJIYYLICHHBIMH CBOMCTBAMH M OLIEHKY TOYHOCTH IPOTHO32 CBOMCTB.
Monens uis  TIpeICcKa3aHUS CBOWCTB W alNTOPHTM ONTUMH3ALUU  XapaKTEPUCTHK MaTephaia
o0ydJaroruecs: BBIOMPAIOT CaMOCTOSTENHHO.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. KmroueBnie HaIrpaBJICHUSA COBPECMCHHOTO PA3BUTUA MaTepI/IaJ'IOBe,E[eHI/IH?

2. Kaxkwue cymecTByrOT MOAXOABI JJISi CO3JAHUS MOJEINEH CBSI3U XUMHUYECKOTO COCTaBa/CTPYKTYPHI —
CBOMCTBO?

. Jluzaiin MaTepuanoB: e, METOABI M MOXOABI ¥ MTPOOIeMbI?
. B 1eM cocrout npuHIMI paboThl aIropuT™Ma IpaJIueHTHOTO cITycKa?

3
4
5. Uro Takoe TUHEWHAs! pErpeccusi, U KaKue CriocoObl PETYISIPU3AIMH B HEH MOTYT MCIIOIB30BaTHCSI?
6. B ueMm cocTOUT NPUHIMII U JUIS1 YETO UCIIONB3YETCsI METOA Kpocc-Banuaauu?

7. Kakne Bo3MOXKHBIE (PyHKIINU AKTUBALIUHU UCTIOJIB3YIOTCS B HEHPOHHBIX CeTsAX?

8

Kakne mertompl mpemoTBparieHus nepeoOydeHus (peryispu3alyu) s HEHPOHHBIX CETeH BBI
3naere? Kak onu paborarot?

9. llpuBectn mpuMephl aNTOPUTMOB TITyOOKOro oOydeHus. [loueMy OHU BBIIENSIOTCS B OTIEIHHBIN
KJIaCC METOI0B?

10. TIpoBenuTe cpaBHEHHE MO TOYHOCTH U CKOPOCTH PabOTHI B pacdyeTe SHEPrHs U MEKATOMHBIX CHJI C
MOMOILBIO TeOpHH (PYHKIHMOHAJIA MFIOTHOCTH M MEKATOMHBIX TMTOTEHIIUAJIOB?

11. B 4gem 3akimouaercs NPUHOUI OOYYCHUS MEKATOMHBIX ITTOTEHIIMAJIOB HAa OCHOBE AJTOPUTMOB
MAaIIMHHOTO O0y4eHus?

12. IlpuBenuTe IpUMEpH MEKATOMHBIX TOTEHIIMAIOB HA OCHOBE aJITOPUTMOB MAIIMHHOTO 00y4YeHus?




13. IIpuBecTH anropuT™MBbl, HCIOIB3YIOIIUECS U1l ONTUMHU3ALNH.

14. Uro takoe mHpopmarnka marepuanoB? Kakue 3amadr BO3MOXKHO pelaTth ¢ MOMOIIbIO JaHHOTO
KJjlacca METom0B?

15. Kakue moaxoap! CymecTBYIOT Al JOPMHUPOBAHUS IPU3HAKOB?

[IpuMeps! KOHTPOJIBHBIX 3a/laHUH:

1. C ucnonb3oBaHHWEM TPAJUEHTHOTO CIIyCKa MPOBECTH MUHHMH3ALMIO MO Tapamerpam (GyHKIHUIO
OmMUOOK B INHEHHOHN perpeccuy.

2. BbiOparh apxuTekTypy M (PyHKLIMIO aKTHBAlMW A HEHPOHHOW ceTH, oOy4nTh €€ U CPaBHHUTh
omMnOKy npenckazanus (Ha Kpocc-BaJMAAlN) C METOIOM JIMHEHHON perpeccum.

3. Jns npemnoxkenHoro paraceta oOyuuth noreHuuan MTP u paccumrars ommOKy mnpeackasaHus
SHEpPIUui U MEKAaTOMHBIX CHJI.

4. Jlnst mpenniokeHHOW 0a3bl AaHHBIX I10 CBOWCTBAM MAaTEpUAIOB ONPEACIUTh Hanboee MOAXOSIIHIA
QITOPUTM MAIIMHHOTO 00yUYeHHS.

5. Jus mpeasiokeHHOM 0a3bl JAaHHBIX IO CBOMCTBaM MaTepHAJIOB ONpPENeIUTh Haubosiee BaXKHBIC
MPU3HAKH, 1aTh (PU3NYECKYIO HHTEPIPETALHIO.

[Mpumeps! OuiteTOB:

buner 1.
1. KiroueBble HampaBIeHUSI COBPEMEHHOTO Pa3BUTHS MaTepraIoBeIeHuUs?
2. Kakue Bo3MOKHBIC ()YHKIIMW aKTHBAIIMU MCIIONB3YIOTCS B HEHPOHHBIX CETAX?

buner 2.

1. Kakue cymecTBYIOT MOAXOABI JUIS CO3JaHHs MOJETICH CBSI3W XMMHUYECKOTO COCTaBa/CTPYKTYPHI —
CBOMCTBO?

2. B 4eM COCTOMT MPUHITUIT U JJISl YETO HCIOIB3YETCST METO/] KPOCC-BATH AU ?

Kpurepun oneHuBaHus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MNpOorpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHUAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT MPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABIISETCS CTYIEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OK3aMeH MpOBOMUTCS B YyCTHOW QopMe Mo Owieram. B kaxjaom OwiieTe mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olydaronieMycst npegocrasisiercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



