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1. O01mue moj10KeHu s

JucuunianHa «/lonoHuTeIbHbIE [1aBbl (PU3UKW» OTHOCUTCS K (paKyIbTaTUBHOU Ya-
CTH y4eOHOr0 IUIaHa, BXOJAAIIEr0 B COCTaB 00pa30BaTeIbHON IPOrpaMMBbI BEICIIEro 0O0pa3oBa-
Hus 23.03.03 DxcmmyaTanyst TpaHCIOPTHO-TEXHOJIOTHYECKUX MALIHH U KOMIUIEKCOB (MTpoduiIb
«ABTOMOOHIIbHASI TEXHUKA M CEPBUCHOE OOCITYKHBAHUEY).

HopmatuBHO-MeTOmMueckon 6a30i 111 pa3paboTku pabodeit mporpaMMbl y4eOHOUM JrcC-
IUIITUHBI «/{0M0JTHUTeIbHBIE TJIaBbl (PU3HKHY SBIISIOTCS:
- GenepanpHbiii 3akoH "OO6 06pazoBanuu B Poccuiickoit deneparnun', yTBepKICHHBINA MPUKA30M
Muno6puayku PO Ne 273-D3 ot 29.12.2012;
- IIpuka3z Muno6pnayku Poccun Ne 301 ot 05.04.2017 1. O6 yTBep)KICHHH MOPsIKAa OpraHu3a-
UM U OCYILIECTBIICHHS 0Opa30BATEIbHON AEATENPHOCTH MO 00pa3oBaTEeIbHBIM MPOrpaMMam
BBICIIIEr0 00pa3oBaHus - MporpaMmmamM OakaiaBpuara, IporpaMmMam ClieluainuTeTa, mporpaMMamM
MarucTparyphl.
- @epepanbHBIi TOCYJAPCTBEHHBIN 00pa30BaTeIbHBIA CTaHAAPT BBICHIETO OOpa30BaHUA IIO
HanpasyieHuto noaArotoBku 23.03.03 «Okcmityaranusi TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIEKCOBY, YTBEPKICHHBIM MpPHKa30M MUHUCTEpCTBAa HAYKU U BBICIIEro obpa3zoBanusi Poc-
cuiickoit denepannu Ne 916 ot 07.08.2020 r.
- [Ipukaz MunucrtepcTBa Tpyaa ¥ couraibHoOM 3amuThl oT Poccuiickoit deneparuu ot 23 mapta
2015 r. N 1871 00 yrBepxkacaun npodeccrnoHaibHOro cranmapra «33.005 «Crenuanuct 1o
TEXHUYECKOMY TUArHOCTUPOBAHUIO M KOHTPOIIO TEXHHUYECKOrO COCTOSHUS aBTOTPAHCIOPTHBIX
CPEJICTB MPHU MEPUOANIECKOM TEXHUUECKOM OCMOTPEY.
- YueOHble TUIaHBI O0pa30BaTENbHOW MPOrPaMMBbI BBICHIETO OOPAa30BaHMSI  HAMPABICHUS
23.03.03 —«Dxkcruryaranusi TPAaHCIIOPTHO-TEXHOJIOTMYECKIX MAIIMH M KOMIUIEKCOBY (HAIpaB-
JEHHOCTH (Tpoduib) — «ABTOMOOMIBbHAS TEXHUKA M CEPBUCHOE OOCITY>KMBAaHUE»), TTOJTOTOBKU
CHEIHAJINCTOB IO OYHOM M 3a04HOH (hopme 00yueHus1, 0100peHHbINH YueHsiM coBeToM YIJITY
(mpotokoia Ne8 ot 27.08.2020) u yrBepxaeHHbIi pektopom YIJITY (27.08.2020).
OOyuenne 1o oOpazoBatenbHOM mporpamme  23.03.03 —«OkcmnyaTausi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH U KOMIUJIEKCOB» (HampaBleHHOCTh (Mpoduis) — «ABTOMOOHIIbHAS
TEXHHMKA U CEPBUCHOE OOCITYKHUBAHUEY) OCYIIECTBISAETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHUsl N0 AUCHMIIINHE, COOTHECEHHBIX € M-
HHPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30oBaTeIbHON MPOrpaMMbl

[nanupyeMbIMu pe3ysbTaTaMu OOyUYEHHUs MO0 JUCIHUIUIMHE SIBJISIOTCS 3HAHMS, YMEHUS,
BJIQJICHUS W/ UITU OTIBIT IeATEIHHOCTH, XapaKTEPU3YIOIUE ITAIBI/yPOBHU ()OPMUPOBAHUS KOMIIE-
TEHIIMA U 00€CTICUNBAIOIINE JTOCTHKEHNE TUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS 00pa3oBaTelb-
HOU IPOrpaMMBbl B LIETTOM.

Heab ocBOeHMS TUCHUILIMHBI — 00YIUTH TPAMOTHOMY U OOOCHOBAaHHOMY TIPUMEHEHHIO
HAKOTUICHHBIX B TpoIlecce pa3BUTUS GyHIAMEHTATBHON (PU3UKU SKCIIEPUMEHTATIBHBIX U TEOpe-
TUYECKUX METOJIMK MPHU PEIICHUU MPUKIAIHBIX ¥ CHCTEMHBIX MPOOJieM, CBS3aHHBIX ¢ Tpodec-
CHOHAJILHOM JIESITENHLHOCTEIO.

3amauym AMCIUIIIMHBI:

— MO3HAKOMHUTH C (PyHAAMEHTaIbHBIMUA MPUHIUIAMU U METOJAMHU PEIICHUS Hay4dHO-
TEXHUYECKHX 3a70aY;

— c(hopMHpOBaTh HABBIKM MTPUMEHEHUS MOJOKEHUH (yHIaMEHTATbHOW GU3UKH IJIs Tpa-
MOTHOTO HAay4YHOT'O aHAJIW3a CUTYyAIlMi, C KOTOPBIMU OakajlaBpy MPHUAETCS CTAIKUBATHCS TIPH CO-
3JIaHUM WA MCHOIB30BaHMU HOBOM TEXHUKH M HOBBIX TEXHOJOTHM;



— HAY4YUTb NPUMCHATH OCHOBHBLIC (I)I/I?)I/I‘-IGCKI/IC TCOPHUU U MCTOJBI, IMO3BOJIAKOIINUC OIN-
cath SBJICHUS B MPUPOJIC, U MPEICIOB MPUMEHUMOCTH 3THX TEOPUI M METOOB JJISl PEIICHHUS 3a-
Jad mpodeccuoHaNbHOM e TEIBHOCTH,

— TO3HAKOMUTH C KOMIIBIOTEPHBIMH METO/IaMU 00pabOTKU Pe3yIbTaTOB.

IIpouecc m3yyeHusi AUCHMIIMHBI HANPpaBjeH Ha ¢GopMUpoOBaHMe cleaAyouiei o0-
menpodeccuoHaILHOH KOMIIETEH UM

OIIK-1. - CriocobeH cTaBUTh U pelaTh HH)KEHEPHBIE U HAYYHO-TEXHHUYECKHUE 3a7auil B
cdepe cBoelt mpodheccnoHATBbHOM 1eATEIbHOCTH U HOBBIX MEKIUCIMILTMHAPHBIX HAMIPABICHUN C
UCTIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTHUYECKUX U TEXHOJIOTMYECKHX MOJEINei

B pe3yabrare uzy4yeHnusi AMCUUIJIMHBI 00YYAKO M CS JOJIKEH

3HATh:

— OCHOBHBIE (PH3MYECKUE SBICHUS U OCHOBHBIC 3aKOHBI (DU3HUKHU, TPAHULIBI UX IPUMEHHU-
MOCTH, TPUMEHEHHE 3aKOHOB B BKHEHININX MPAKTUYECKUX MPUIIOKEHUSX;

— OCHOBHBIE (DU3MUECKHE BETUUUHBI U (PU3NUECKHE KOHCTAHTBI, UX ONpEAeNICHUE, CMBICI,
CHOCOOBI ¥ €IUHHIIBI UX U3MEPECHHUS;

— ¢yHaaMeHTalbHbIe (PU3NYECKUE OMBITHI U UX POJIb B PAa3BUTUH HAYKU;

— Ha3HAYCHHE U MPUHILIUIIBI ACHCTBUS BAKHEHIINX (HU3HUECKIX TPUOOPOB

yMeThb:

— OOBSICHUTH OCHOBHBIE HaOJII0/1aeMble TPUPOIHBIC M TEXHOTCHHBIE SIBICHUS U 3P PEKTHI
¢ mo3unuii pyHIaMEHTATbHBIX (PU3NUECKUX B3aUMOCHCTBHIA;

— YKa3aTh, Kakue (pu3nuecKue 3aKOHBI OTMCHIBAIOT JAHHOE SIBJICHUE WIH YPQEKT;

— pabotath ¢ mpubopamu u 000PYAOBaHUEM COBPEMEHHOI (Ppu3ndeckoii 1aboparopuu;

— HCIIOJIb30BaTh Pa3jIMYHbIe METOAUKH (DPU3MYECKUX M3MEpEeHH n 00pabOTKH dKCIepH-
MEHTAJIbHBIX JaHHbIX;

— WCHOJB30BAaTh METOJBI aJ€KBATHOTO (PU3MYECKOTO U MAaTEMATUYECKOTO MOJICIUPOBA-
HUS, a TaK)Ke NPUMEHSATh METOJIbl (PU3MKO-MAaTEMAaTHUYECKOTO aHaJIN3a MPU PEIIEHUH KOHKpeT-
HBIX €CTECTBEHHOHAYYHBIX M TEXHUYECKUX 3a/1a4;

BJIaJeTh:

— HaBBIKAMH UCTIOJIB30BaHUSI OCHOBHBIX 00IIE(pH3MUECKIX 3aKOHOB M MPHHIIUIIOB B BaXK-
HEHIINX NPaKTUYECKUX MPUIIOKEHUSIX;

— HaBbIKAMH TPUMEHEHHUs OCHOBHBIX METOJOB (PM3MKO-MAaTEMATUYECKOTO aHAIM3a JIJIs
pelLIeHHs eCTECTBEHHOHAYYHbIX 33/1a4;

— HaBBIKAMHU TPABWIBHOM JKCITyaTalldd OCHOBHBIX MPHOOPOB M 000OpPYIOBaHUS COBpE-
MEHHOH (pu3nueckoii 1aboparopuu;

—HaBBIKAMHU 00paOOTKU ¥ HHTEPIPETHPOBAHUS PE3YJIBTATOB IKCIIEPUMEHTA;

— HUCMOJb30BaHUS METOAOB (PU3MUYECKOTO MOJEIMPOBAHUS B MPO(ECCHOHANBHOM naes-
TEJIbHOCTH.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yuyeOHas AMCLUMIITIMHA OTHOCHUTCS K 0OS3aTeIbHBIM JHUCHUUIUIMHAM Y4eOHOTO
IUIaHa, YTO MO3BOJIsIET c(hOpMUpPOBATh B Ipolecce o0yueHus y 0akanaBpa OCHOBHBIE OOILIENpO-
(deccroHanbHbIe 3HAHHUS U KOMIIETEHIIMH B paMKax BBIOpaHHOTO Mpoduis U npopeccuoHanbHO-
ro CTaHjaapTa.

OcBoeHre NaHHOW TUCIUIIINHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IIJIsi TIOCIEAYIOIIETO
uzyuenust qucuuiuine OITOIT u HanucaHus BBITYCKHOW KBaTH(PUKAIIMOHHON padoThI.
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Bbl MAaTEMATHKU

ToCyJapCTBEHHOI'O 3K3aMCHaA

ObecneunBaronmme ComnyTcTByIomue ObecneunBaeMbIe
1. Maremaruka ConporusieHue Mare-
Jeranu mammx
pHaJIOB
2. ®dusuka I'mppasiuka u rugpo- Teopus MEXaHU3MOB U Ma-
ITHEBMOIIPUBOJL 1IUH
3. Xumust Jononnurensuble rna- | IloaroroBka Kk cipade v caada

4. | VYyebnas npakTuka (03HaAKOMHU-
TeJIbHAsl MPAKTUKA)

WuxenepHas rpaduka

o. TeopeTtuueckas Mexa-
HHUKA
6. TemorexHuka
1. HaueprarenbHas reo-
MeTpHsl
8 MarepuanoBeeHue

Yka3aHHBIC CBSI3H AWCIHILINHBI JAIOT 00YYaIOIMEMYCsl CHCTEMHOE TIPEICTABICHHE O KOM-
IUIEKCe M3Yy4aeMbIX AUCUUILTUH B cooTBeTcTBUM ¢ ®I'OC BO, uyTto obecneunBaeT TpedyeMblii
TEOPETUYCCKUI YPOBEHb M MPAKTUYCCKYIO HAIPABJICHHOCTh B CHUCTEME OOYYCHHS U OymyIien

ACATCIIbHOCTH BBIITYCKHHUKA.

4. O0beM TUCHHUIIHHBI B 3aYeTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYecKuX

YacoB, BbIJIEJCHHbIX HA KOHTAKTHYI0 padoTy 00y4aruuxcs ¢ npenojaBaresieM
(o BMaM y4eOHBIX 3aHATHI) H HA CAMOCTOAITEIbHYIO pa00oTy 00y4aromuxcs

OO011ast TPyI0EMKOCTh JTUCIUTLTHHBI

Bcero akameMnuecknx 4acoB
B OYHas 3a04Has OYHO-
dbopma dbopma 3a04Has
¢dopma
KonrakTHasi paboTa ¢ npenojaBarejieM*: 34,25 10,25 24,25
nexuuu (JI) 8 2 6
npaktudeckue 3anstus (I13) 14 4 10
nabopaTtopubie paboTs (JIP) 12 4 8
WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,25 0,25 0,25
CamocrosiTejibHasi padoTa 00y4YarOIIUXCS: 37,75 61,75 47,75
M3y4EHUE TEOPETUYECKOT0 Kypca 15 30 20
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 15 20 20
MOATOTOBKA K MPOMEXKYTOYHOM aTTecTalu 7,75 11,75 7,75
Buja npoMeKyTOYHOM aTTecTaliu: 3a4er 3a4er 3a4er
OO0111ast TPY/I0€MKOCTh 3/108 3/108 3/108

*KonTtakTHas paboTa 00ydJarONIIXCs ¢ MPeroaaBaTesieM, B TOM YHUCIe ¢ MPHIMEHEHHEM JUCTAHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTHH, BKIIFOYAET 3aHATHS JIEKIIMOHHOTO THIA, U (MJIN) 3aHATHS CEMUHAPCKOTO TUMA, U (WIJIN) TPYTI-
MOBBIE KOHCYJbTAIMK, U (WJIM) MHIANBHIYAIbHYIO paboTy 00ydaromerocs ¢ mpemnojaBaTesieM, a TaKXKe aTTecTalu-
OHHBIE UCIIBITAHMS TPOMEXYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE BUBI Y4eOHOMH ses-
TENILHOCTH, MpeycMaTpHUBaloIIye IPYIIOBYI0 U HHIMBHIYAIBHYIO paboTy oOydaromuxcs ¢ npenojasarteneM. Ya-
Chl KOHTaKTHOH paboThl ompenernstorcs: [lomoxkenneM o0 OpraHuM3alMi M IPOBEACHHHM KOHTAaKTHOW pabOTHI NpH
peanuzauy 00pa3oBaTEIbHBIX IPOrPaMM BBICLIET0 00pa3oBaHMs, YTBEPKACHHbIM YueHbIM coBeToM YIJITVY ot 25

¢espains 2020 roza.




5.1. TpynoemMkocTh pa3aejoB AUCHUNIHHBI

5. Coep:kanne TUCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aejam)
€ YKa3aHMEeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB

oyHas popma o0OyueHust

Ne HaunmenoBanue pasaena Heeng CamocrosgTeabHas
- pasq JI 113 JIP KOHTaKTHOH
n/m JUCIUTLTAHBI pabota
paboTsl
1 | MeXxMOIeKyIsIpHOE B3aUMOIEH -
yp A 2 4 4 10 10
CTBHE
2 | ®opMupoBaHUE OJIOC CABUTA U
PMHUP A 3 5 4 12 10
MapTeHCcHTa aedopMaIiu
3 | HuskoremrieparypHblil SACpPHBII
patTyp sep 3 5 4 12 10
CUHTE3
Hroro no paznenam: 8 14 12 34 30
[TpomexyTouHas aTTecTanus X X - 0,25 7,75
Bcero 108
3a04Has popmMa 00yueHust
Bcero
Ne . CamocTtosgTeabpHas
HaumenoBanue pa3aena AUCHUILTAHBI JI 113 JIP KOHTaKTHOM
/' pabota
padoTsI
1 | MeXMOIEKYIIPHOE B3aNMO-
¥ yip 0,6 1 1 2,6 16
IIECTBUE.
2 | ®opMupoOBaHUE OJIOC CABUTA U 0,7
PMHD A 2 2 4,7 17
MapTeHcuTa aedopmanuu
3 | HuskoremmeparypHslil aaep- 0,7
> PATYPHBII AAEP 1 1 27 17
HBII CUHTE3
Hroro no paznenam: 2 4 4 10 50
ITpoMexyTouHas aTTeCTalusl 0,25 11,75
Bcero 12
OuHo-3a0uHas (popma o0yueHHs
Ne Boeno CaMmocTosiTenpHast
- HaumenoBanue pa3jena AUCIUILTAHBI JI 113 JIP KOHTaKTHOM
/i pabora
paboTs!
1 | MeXMOIEKYIIPHOE B3aUMO-
SHMOJICKYIAPHOT BIAUMO 2 3 | 2 7 13
TIEHCTBHE.
2 | ®opMupoBaHHeE MOJIOC CABUTA U 2 4 3 9 13
MapTeHcuTa Aedopmanuu
3 | HuskoTtemmeparypHbIit siep- 2 3 3 8 14
HEIU CUHTE3
HToro no pazgenam: 6 10 8 24 40
[TpomexxyTouHast arTecTamus 0,25 7,75
Bcero 12

5.2. Conep:xkanue 3aHATHH JEKIIHOHHOT0 THIA

1. MexMoJieKyJasipHOe B3aUMO/ieiicTBHeE.




1.1. Cunvt Ban-dep-Baanvca. Buapl MeXMONEKYISPHBIX CUJI MPUTSHKEHUS U OTTAJIKUBA-
Husl. [loTeHanbr MeKMOIIEKYISIPHOTO B3aUMOICHCTBHUS.

1.2. Peanvuvie cazvi. YpaBHenue Ban-nep-Baanbca, mzorepmbl ypaBHeHHs Ban—nmep—
Baannbca, BHyTpeHHss dHeprus raza Ban-nep-Baanbca.

2. ®opMHUPOBAHHUE MOJIOC CABUTA U MAPTEHCUTA JAeopManiu.

2.1. OcHosmbie nonodicenuss KPUCMOHHOU MOOeu Gopmuposarus noioc cosueda. Kpucron
KaK HOCHUTENb CABHIa, YCTOHYMBOCTH KPHUCTOHOB, KPHUTUYECKOE HAIPSDKEHUE TeHEepalu KpH-
CTOHOB.

2.2. Mapmencum depopmayuu. GopMupoBaHUe HAHOKPHCTAIUIA MapTeHCHTA nedopma-
UM MIPU KOHTAKTHOM B3auMoJiericTBur Ha npumepe 'K pemerku.

3. HuskoremmnepaTypHblii siiepHbIii CHHTE3.

3.1. Ocnogmnvie nonsmus. CoctaB spa, CHIbHOE B3aUMOJCHCTBUE, KYJIOHOBCKOE OTTaJl-
KHWBaHUE, UCTOPUS PA3BUTHUS PEACTABICHUN O HU3KOTEMIIEPATYPHOM SJIEPHOM CHUHTE3E.

3.2. Dkcnepumenmol no HabNOOEHUIO HU3KOMEMNEPAmypHo20 adepro2o cunmesa. Husz-
KOTEMIICPATypHBIA SJICPHBIA CHHTE3 B KJICTKaX »HBOTO OPraHW3Ma, HU3KOTEMIEPATYPHBIHI
AJIEPHBIN CHHTE3 B DJIEKTPOIUTHUECKOM sTUehKe.

3.3. Teopemuueckoe 060CHOBaHUE HUSKOMEMNEPAMYPHO20 0EPHO20 cuHmesd. SInepHbie
peaxiuu, yCIoBUs HAOII0ICHUSI.

5.3. Tembl U GopMBbI 3aHATHI CEMUHAPCKOT0 THIIA

yqe6HLﬁiHHaHOMIK)ﬂHCHHHHHHereHYCMOTpeHLIHpaKTquCKHGSaHHTHH

HanmenoBanue paszzaena dopma nposee- TpynoemMKocTs, yac

No JNUCIUIIINHEBI
(Moyist)

HHA
3aHATHUA

OYHas

3a04YHas

OYHO-
3a04YHas

Paznen 1. Mexmoneky-
JSIpHOE B3anMoJIeiicTBHE

NpaKmuyecKas pa-
ooma Ne [
Cuibl Ban-nep-
Baannca

npakmuieckas pa-
boma Ne 2
PeanbHble ra3sl

Paznen 2. ®opmupoBanue
2 | moyioc clBUTA M MapTCH-
cuta aedopmaruu

npakmuieckas pa-
boma Ne3
OcHoBHBIE NOJI0-
JKEHUsI KPUCTOHHON
Mojenu GopMHpo-
BaHUSI 11OJIOC CIBH-
ra

Paznen 3. Huzkoremmepa-
TYPHBIU SIEPHBIA CUHTE3

npakmuyecKkas pa-
boma No4
OCHOBHEBIE TTOHS-
THSA

npakmuieckas pa-
ooma Ne5
Teopernueckoe
000CHOBaHUE HU3-
KOTEMIIEpaTypHOTO
SIICPHOTO CUHTE34)
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HanmenoBanue paszzaena ®dopwma npoBese- TpynoemMkocTs, yac
Ne JUCHUTITUHBI HUS OYHO-
OuHas 3a04Has
(Momyist) 3aHATUSA 3a04Has
Hroro: 14 4 10
Y4eOHBIM IJIAHOM IPEeTYCMOTPEHbI JJA00PATOPHbIE 3AHATHS
HaumenoBanue pazaena ®dopma nposee- TpynoemkocTs, yac
Ne JUCHUTITUHBI HUS OYHO-
OuHas 3a04Has
(Momyst) 3aHSATUS 3a04Hast
1 Paznen 1. Mexmouieky- paboTa B MaJIbIX 4 1 2
JISIPHOE B3aMMOJICHCTBHE rpynmnax
Paznen 2. ®opmupoBanue
paboTa B MaJIbIX
2 | mOJIOC CIIBUTA U MAPTEH- 4 2 3
rpymnmnax
cuTta nedopmanuu
3 Pasznen 3. Huszkoremnepa- | paboTa B MabIx 4 1 3
TYPHBIH SJIEPHBIN CUHTE3 rpynmnax
Hroro: 12 4 8

5.4. leranu3anusi cCaMOCTOSITEILHOI PadoThI

pr,HOCMKOCTB, qac

No HaumenoBanue pasnena Bun camocrositens- OYHas 3a04- OYHO-
- JTUCIUIUIAHBI (MOJYJIS1) HOM paboThI Has 3a04-
Hast
Paznen 1. Mexxmonekynsip- | IloaroroBka k mpak-
HOE B3aUMO/JICHCTBUE TUYECKUM 3aHATUAM —
1 | rema: Cunbl Ban-nep- pelIeHne 3aaad 1mo 10 16 13
Baansca teMe. Iloaroroska k
TECTOBOMY KOHTPOJIIO
Tema: PeanbHble ra3sl ITonroroBka k onpocy
1o Temam Jraboparop-
HBIX paboT, moaro-
TOBKA K IpaKTHYe-
CKHUM 3aHSITHUSAM — pe-
[IEHHE 3a]1a4 110 TEME.
Iloaroroska k tecro-
BOMY
KOHTPOJIIO
Pasznen 2. ®opmupoBanue [ToaroToBka K ornpocy
M0JIOC CJIBUTA U MApTEHCU- | IO TeMaM JadopaTop-
o | T2 nepopmanuu tema: Oc- HBIX padoT, MOAr0- 10 17 13
HOBHBIE MTOJIOKEHHSI KpU- TOBKA K IpaKTHye-
CTOHHOHN Mozenu ¢popMu- CKHUM 3aHSITHSM — pe-
POBaHUS MOJIOC CIBUTA) LIEHHE 33]1a4 110 TEME
dopmMUpOBaHKE MOJIOC
C/IBUTa U MapTeHCHUTA Jie- IToaroroBka k Tecro-
dbopmaru BOMY KOHTPOJIIO
tema: MaprteHcut nedop-




HaumenoBanue paznena
JTUCITUATITAHBI (MOYJIs1)

Bun camocrosTein-
HOM paboTHI

TpynoemMKocTb, yac

OYHas

3a04-
Hasa

OYHO-
3a04-
Hasa

Maluu

Paznen 3. Huzkoremmnepa-
TYPHBII SIAEPHBINA CUHTE3
Tema: OCHOBHbBIC TOHSTHUS

[ToaroroBka k onpocy
0 TeMaM J1abopaTop-
HBIX pa0doT, MOAro-
TOBKa K IIpaKkTuye-
CKMM 3aHATUAM — pe-
HIEHUE 3324 110 TEME

10

17

14

TeMa: DKCIIEPUMEHTHI 110
HaOJIIOICHUIO HU3KOTEMIIe-
paTypHOTO SIEPHOTO CUH-
Te3a

IlonroroBka k Tecro-
BOMY KOHTPOJIIO

tema: TeopeTuueckoe
000CHOBaHHE HU3KOTEMIIE-
paTypHOTO /IepHOTO CHH-

[ToaroroBka k mpak-
THYECKHUM 3aHSITHIM —
peleHne 3a1ay no

Teme. [loaroTroBka k
TCCTOBOMY KOHTPOJIIO

TE3Q)

IIpomexxyrounas

7,75
aTTecTauus

IToaroroBka k 3a4CTy

11,75

7,75

Hroro:

6. [lepevyeHb y4eOHO-METOUYECKOT0 00ecTeUeHNsI IO TUCIIHIITTHHE

OcHOBHAas1 U 1I0NIOJTHUTEIbHASI JTUTEpaTypa

ABTOp, HanMMCHOBaHHE

T'oxg us-
TaHUs

IIpumeuanue

OcHoBHasi yueOHasi IMTEPATYpa

Yamuna, B.I'. Brenenue B JUHAMHUUYECKYIO TEOPHUIO MapTEH-
CUTHBIX IpeBpalleHuil: yuebHoe mnocobue / B.I'. Yammna,
MuUHHCTEPCTBO HayKW M BBICIIEro oOpazoBaHusi Poccuiickoi
®enepanun, YpalbCKU rOCYIapCTBEHHBIN JIECOTEXHUYECKHI
yHuBepcuteT. — ExkarepunOypr: M3matenbcTBO YpambCKOTO
yHuepcurera, 2020. — 70 c¢. Tekcrt: anekTpoHHbIN. — Pexnm
JIOCTyTaA!

2020

ONEKTPOHHBIN
apXxuB

Yammnua, B.I'. Beenenune B kpucToHHYIO Moienb (hopmMupoBa-
HUS TIoNIoCc caBura u MapteHcurta aedopmaruu B 'K kpu-
crauax: yueoHoe mocodue / B.I'. Hamuna, A.I'. CeMeHOBBIX,
M.II. Kamenko; MUHHCTEPCTBO HAYKU M BBICHIETO 00Opa3oBa-
Husa Poccuiickont ®@enepannn, YpaabCKHil TOCYIapCTBEHHBIN
JecoTeXHUUeCKuil yHuBepcurer. — ExarepunOypr: M3narensb-
cTBO Ypansckoro yHusepcurera, 2020. — 58 c. Tekcrt: anek-
TPOHHBIN. - Pexum Jocryna:

https://elar.usfeu.ru/handle/123456789/9299

2020

ONEeKTPOHHBIN
apXxuB

nonsckuii, 2.B. AToMHas ¢u3uka: ydyeOHUK: B 2 ToMax /
2.B. lInonbckuit. — 8- um3m., crep. — Cankrt-IletepOypr:
Jlanp, 2021 — Tom 1: Beenenue B atomuyio ¢pusuky — 2021. —
560 c. — ISBN 978-5-8114-1005-7. — TekcT: 3meKTpOHHBIH //

Jlanp:  snmekTpoHHO-OmMOMmoreuynas cucrema. — URL:

2021

IToHOTEKCTOBBIM
JIOCTYTI TTPU BXOZE
T10 JIOTUHY W TIa-
poio*
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https://elar.usfeu.ru/handle/123456789/9299

https://e.lanbook.com/book/167794. — Pexum goctyma: uis
aBTOPH3. II0JIb30BATEIIEH

HInonsckuif, 9.B. ATomHas ¢usuka: ydyeOHUK: B 2 ToMax /
2.B. Inonbckuid. — 6-¢ u3a, crep. — Cankr-IletepOypr: Jlans,
2021 — Tom 2: OCHOBBI KBAaHTOBOH MEXaHWKH M CTPOCHHUE
37eKTpOHHOU 0000ukH atoma — 2021. — 448 ¢. — ISBN 978-5-

ITomHOTEKCTOBBIM
JIOCTYI IIpU BXOZE

8114-1006-4. — Tekct: anekTpoHHBIH // JlaHb: 3JIEKTPOHHO- 2021 TIO JIOTHHY H Tia-

OoubmMoTeuHast cucTeMa. - URL: pomo*

https://e.lanbook.com/book/167795. — Pexxum poctyma: is

aBTOPH3. MOJIb30BATEIICH

Cagenbes, 1.B. Kypc o0mieii ¢pusuku: yuebHoe mocodue: B 5

tomax / M.B. CaBenbeB. — 5-e u3z. — Cankt-IlerepOypr: Jlanb,

2021 — Tom 5: KBanroBas ontuka. AtromHas ¢pusnka. Pusuka T p——

TBepaoro tena. du3nKa aTOMHOTO sJIpa U AJIEMEHTAPHBIX Ya- 0021 | Aoctyn mpu Bxoze

crury — 2021. — 384 c. — ISBN 978-5-8114-1211-2. — Tekcr: MO JIOTHHY U Ta-

3JIEKTPOHHBIN // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS CHCTEMA. pomo*

— URL: https://e.lanbook.com/book/167873. — Pexum no-

CTyna: Jyisi aBTOPH3. MOJIb30BaTEICH

Kamnan, N.I'. MexMonekyinspHble B3aumoencTus. Ouszunue-

CKasi MHTEPIPETAIHs, KOMIIBIOTEPHBIC PAcUeThl U MOJCIbHbBIC

noTeHIuanbl: yaeoHoe mocoodue / W.I'. Kamnan; nmox pexakum-

eit H.®. CrenanoBa; nepeBon ¢ anrnuiickoro /[.C. be3pykosa, TomHoTexCTORAIA
. o JOCTYTI TIPH BXOJIE

WN.I'. Psbunkuna. — 3-¢ uzn. — Mocksa: Jlaboparopus 3Hanwmii, | 2017

2017. — 397 c. — ISBN 978-5-00101-503-1. — Texkcr: niek-

110 JIOTUHY U Na-

oo *

TpOHHBIN / JlaHb: 31IEKTPOHHO-OMOIMOTEUHAss CHCTEMA. — b
URL: https://e.lanbook.com/book/94111. — Pexum noctyna:
JUISl aBTOPU3. TIOJIb30BATEIICH

JlonoJiHuTeIbHASL YUeOHAasl JINTepaTy
CemenoBbix A.I'. MexmonekymsipHoe B3auMojeiicteue. Cuibl
Ban-nep-Baanbsca: meronnueckue ykazaHMs JUIsl CTYIECHTOB
o4yHOU U 3aouHOU (opm oOyuenus / A.I'. CemenoBbix, A.B. 2021 B negaru*
Hedenos. — Exarepun6ypr: U3n-so YIJITY
Uponos, N.E. 3anaun no obmeit ¢usmke: yueOHOoe mocobdue
wis By3oB / W.E. UpomoB. — 18- m3m., crep. — CaHKT- o THOTeKCTORLII
[TerepOypr: Jlanb, 2021. — 420 c. — ISBN 978-5-8114-6779- 2021 JOCTYII [P BXO-
2. Tekcr: anexkTpoHHBIN / JlaHb: 37EKTPOHHO-OMOIHOTEUHAS Jie 1O JIOTHHY
cuctrema. — URL: https://e.lanbook.com/book/152437. — Pe- mapomo*
KM JIOCTYTA: JIUIsl aBTOPHU3. TIOJIh30BaTENeH

*- TIpek]ie YeM MPONTH MO CCBUIKE, HEOOXOJMMO BONTH B CUCTEMY

DOYyHKIIMOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHLHOM CPeIbl 00eCTeqn-

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI

BaC€TCA COOTBCTCTBYIOIINMU CPEACTBAMU I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKEU_[I/IOHHBIX TEXHOJIOTHIA.

Kaxnprit oOyuaromuiics obecriedeH TOCTYIOM K DJIEKTPOHHON OMOJIMOTEYHOM CHUCTEME

YITY (http://lib.usfeu.ru/), 3bC Uznatenscta Jlans http://e.lanbook.com/, 5bC Yuusepcurer-
ckas oubnmoreka omnmaita http://biblioclub.ru/, comepskamux u3gaHUs IO OCHOBHBIM M3y4aeMbIM
JUCLUTUTMHAM U ¢()OPMHUPOBAHHBIX 10 COTJIACOBAHUIO C MpaBooOIagaTe siMu yueOHO 1 yueOHO-
METOIUICCKON JTUTePaTyPHI.
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CnpaBouHble 1 ”HGOPMAIHOHHBbIE CHCTEMBI
1. CnpaBouHo-tipaBoBas cuctema «Koncynbrant [lmtocy.
2. UudopmanmonHo-npaBoBoii noprai ['apant. Pexxum nocrymna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbHbie 6a3bl JAHHBIX

1. ladopmanmonHbie CUCTEMBI, OAaHKM JAHHBIX B 00JIACTH OXPaHbI OKPYKAIOLIEH Cpeibl
Y TIPUPOIOTIOIL30Banms — Pesxum moctyna: http:/MuHIprpoasipo.pd

2. Nnadopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/;

3. Hayunas snexrponnas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

4. TIporpammsl 1uts skostoroB ECOReport. — Peskum mocryma: http://ecoreport.ru/;

5. Undopmanmonnsie cucremsl «buopasHoobpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/

7. ®OH/1 OLIEHOYHBIX CPEICTB /IJIsl MPOBeIeHUsI IPOMEKYTOYHON ATTeCTAIHH
00y4yarouuxcst 1Mo JUCHHUIJINHE
7.1. IlepevyeHb KOMNETEHIMI ¢ YKa3aHHEM JITanoB UX (JOPMHPOBAHUS B IMPOIlecCe OCBOeE-
HHSI 00Pa30BaTEILHOI MPOrPaMMBbI

@®opmupyeMble KOMIETEHINN Bun u ¢opma KoHTpOIS

OIIK — 1 - ciocobOeH cTaBuTh U pemath nHxe- | [IpoMeKyTOUHBIH KOHTPOJIb: KOHTPOJIb-
HEpHbIC U HAaYYHO-TEXHUYECKHE 3a/1a4M B cpepe | HblE BOIPOCHI K 3a4YETy

cBOCH MpoheCcCHOHANIBHOM ACATEIBHOCTH U HO- | TeKYIMHA KOHTPOJb: OIPOC, BBIIOJIHEHUE
BBIX MEXIHMCIUIUIMHAPHBIX HAIPAaBICHUH C MC- | IPAKTUYECKUX paboThl, 3aluTa 3aaady, Te-
MOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX, MaTeMa- | CTHpOBaHUE

TUYECKUX U TEXHOJOTUYECKUX MOJeNen

7.2. Onucanue NoKa3aresjeil ¥ KpUTepUeB OLlECHMBAHUSI KOMIIETEHI[HI HA Pa3JIM4YHBIX 3Ta-
nax ux ¢gopMUpOBaHMS, ONIMCAHNE IIKAJ OLleHUBAHUS

Kpurepun oneHnBaHHMsI YCTHOIO OTBETa HAa KOHTPOJbHbIC BONPOCHI 3a4yera (Mpo-
MeKYTOUHBIH KOHTPOJIb, popMupoBanue komnerenuu OIK-1)

3aumeno — naH MOJIHBIM WM YaCTUYHO TOJHBINA OTBET Ha MOCTaBJIECHHBIN BOIIPOC, ITOKa-
3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHUN 00 OOBEKTE, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIE I1O-
JIO’)KEHHSI TEMBI; B OTBETE IIPOCIIECKUBACTCA YETKasi CTPYKTYypa, JIOTHYECKas I0CIEA0BATENb-
HOCTb, OTPaXKaroIasi CyITHOCTh PACKPhIBAEMbIX NMOHATUHN, TEOpUH, sBIeHUI. 3HaHHE 00 00BeKTe
JNEMOHCTpHUpYyeTcs Ha (hOHE MOHUMAHUS €ro B CHCTEME JAHHOM HayKH M MEXAUCUUILTUHAPHBIX
cBsizeil. OTBET M3MIOKEH JINTEPATYPHBIM SI3bIKOM B TEPMMHAX HAyKH, IMOKa3aHa CHOCOOHOCTh
OBICTPO pearnpoBaTh HAa YTOUHSIOIIME BOMPOCHI; JOMYCKAIOTCA HE3HAYUTENIbHbIE OIIMOKU WU
HEJI0YEeThl, UCIIPABICHHBIE 0aKaIaBPOM C MOMOIIbIO «HABOISIINX)» BOIPOCOB;

He 3aumeno — GakanaBp JEMOHCTPUPYET HE3HAHUE TEOPETUUECKHX OCHOB IMpPEIMETa, HE
yMeeT JeNaTh apryMEeHTUPOBAaHHBIE BBIBOABI U MPUBOJIUTH NPUMEPHI, MMOKa3bIBaET ciaboe Bia-
JIEHNE€ MOHOJIOTMYECKOM pEUbl0, HE BIJIAJIEET TEPMUHOJIOTHEHN, TIPOSBIIET OTCYTCTBUE JIOTUYHO-
CTH U TIOCJIEI0BATEILHOCTH M3JI0KEHHUS, JINaeT OMNOKHU, KOTOpble HE MOXKET UCIPABUThH, JaKe
IIPU KOPPEKIUH IPETOJaBaTeIeM, OTKa3bIBA€TCA OTBEYATh HA 3aHIATHM.

Kpurepun oneHuBanus onpoca (TeKyluii KOHTPOJib, ()OPMHUPOBAHUE KOMIIECTCHIIUH
OIIK-1):

«5» (omauuno): oNpoc MPONJEH C NEPBOrO pasa; AaH MOJIHBIN, pa3BEPHYTHIM OTBET Ha BCE
3aJjaBaeMble MIPENoiaBaTesIeM BOIIPOCH], IOKA3aHO 3HAHWE M NMOHMMaHue TeMbl. OOydaronmiics
NPaBUJIBHO OTBETUJ HA BCE BOIMPOCHI NMPH cOOECeI0BaHUHM, 3HAET U IOHUMAET XOJI BHIIIOJHEHHUS
npeacTose 1abopaTopHOit pabOTHI.
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«4» (xopowio): onpoc MPOHAEH CO BTOPOM MOMBITKU; JaH MOJHBINA OTBET Ha BCE 3aJaBac-
MBIE MPEToIaBaTelIeM BOMPOCHI, TOKa3aHO 3HAHUE U MOHUMaHUe TeMbl. O0YyJaromuiics Ipu co-
OeceoBaHUM MPABUIBLHO OTBETUJI HA BCE BOIIPOCHI C MOMOIIBIO MPENoiaBaTesi, 3HaeT U MOHU-
MaeT XOJ1 BBITIOJIHEHUS MPEICTOAICH J1a00paTOpHOM pabOTHI.

«3» (yoosenemgopumenbHo): ONPOC TPOHICH C TPEThEH TMOIBITKU, JaHBI OTBETHI HA IOJIO-
BUHY 3aJ1aBa€MbIX MPETOaBaTeIieM BOIIPOCOB, TOKa3aHO 3HAHUE OCHOBHBIX IMOHSITHI TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEHTOB OTCYTCTBYIOT BBIBOJBI. Y MEHHE PACKPHITh KOHKPET-
HBIC TPOSIBJIICHUSI OOOOIICHHBIX 3HAHWK He Toka3aHo OOyyaromuicss TpU ONMPOCe MPaBHILHO
OTBETHJI Ha OOJIBIIIYIO YaCTh 33/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
NPaBOK, KOPPEKIIMH; CTYIESHT 3HAET XOJI BBITOJHEHHS MTPECTOSIICH JIaO0paTOPHON pabOTHI.

«2» (HeyoosnemeopumesbHo): ONPOC HE TMPOUICH, OOyUYAIOIIUIICS HE 3HAET OCHOB TEMHI,
HE CIIOCOOEH JIeIaTh apryMEHTUPOBAHHbBIE BBIBOBI U MPUBOJUTH MPUMEPHI, TOKA3bIBACT ClIaboe
BJIaJICHHE MOHOJIOTHUYECKOW Peubl0, HE BJIAZCET TEPMUHOJIOTHEN, MPOSBISIET OTCYTCTBHE JIOTHY-
HOCTH U TOCJICIOBATEIBHOCTH M3JIOKEHUS, JeIacT OIMOKH, KOTOPbIC HE MOXET UCIIPABUTh, Ja-
e TIPU KOPPEKIMU MPEeroiaBaTesieM, OTKa3bIBa€TCsl 0TBEYAaTh HAa BONpockl. OOyyaromuiicss He
CMOT' OTBETUTh JJa)K€ HA TIOJOBUHY 3a/IaHHBIX €My BOIPOCOB, HE 3HAET X0Ja MPOBEACHUS MPE]I-
cTos1el 1abopaTOpHON pabOTHI.

Kpurtepuu oneHMBaHHUA 3aIUTHI 33124 (TEKYLIHIl KOHTPOJIb, GopMHpOBaHHE KOM-
nerennun OITK-2)

«5» (omauuno): mpakTUYecKas paboTa BBINIOJIHEHA B CPOK; 0(OPMIICHHUE, CTPYKTypa H
QITOPUTM peLIECHUs 3a/laud 00pa3lloBbIe; 33/1a4a PelleHa CaMOCTOATENIbHO; IPUCYTCTBYIOT CO0-
CTBEHHBIE 000O0IIEHUSs, 3aKII0UYCHUSI U BBIBOJBL. OOyJaromuiicss OpueHTUpYETCS B 3aj1ade, Mo-
HUMaeT GU3NYECKUN CMBICI TEPMUHOB U OIPEACICHUH.

«4» (xopowo): TpaxkTHUYecKas padoTa BHIIOJHEHA B CPOK; B O(hOpMIIEHUH, CTPYKTypE U
QITOPUTME pEIIEeHUs 3a/laud HeT IpyObIX OIIMOOK; 3ajjaya pelleHa CaMOCTOSATENbHO; MPHCYT-
CTBYIOT COOCTBEHHBIE 000OIIEHUS, 3aKJIFOUEHUS U BBIBOJbL. OOy4aromuiics ¢ MOMOUIbIO Mperno-
JlaBaTessl U HaBOJMIIMX BOIPOCOB OPUEHTUPYETCS B 3ajjaue, 3HaeT (U3UYECKUN CMBICT TepMU-
HOB U OIPEICTICHH.

«3» (yooenemsopumenvro): MpakTUYecKas paboTa BBINOJHEHA C HapyllleHueM rpaduka; B
0(QOpMIIEHUH, CTPYKTYPE U aJITOPUTM PEILIEHUs 3a/1a4ll €CTh HEJOCTATKH; 3a/jauya pelieHa caMo-
CTOSITENIbHO, MPUCYTCTBYIOT COOCTBEHHbIE 00001eHus1. O0yyaronuiics ¢ TpyJ10OM OPHUEHTUPYET-
csl B 3aj1aue, 3HaeT PU3NYECKUI CMBICI HE BCEX TEPMHUHOB U ONpeeICHUH.

«2» (neyooeremeopumenvro): aNTOPUTM PELICHUs IPAKTUYECKOH paboThl HE BEPHBIH,
700 UMEIOTCS TpyOble MaTemMaTrudeckue omuoku. OOydarmuiicss He OPUESHTUPYETCS B 3a7a4e,
HE MOHUMaeT (PU3NUECKUIl CMBICT TEPMUHOB U OTIPEIeIEHUH.

Kpurepun oneHnBaHusi BbINOJHEHHUS 32IaHUI B TecTOBOM (popMe (TeKyuIuii KOH-
Tpoab, popmupoBanne komnerenuun OIK-2)

[To mToram BBINOJHEHHUS TECTOBBIX 3aJlaHUI OIIEHKA MPOWU3BOJUTCS IO YEThIpeXOaib-
Ho# mmikane. [Ipy mpaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OIEHKA «Y0081eMEOPUMETILHON,

MeHee 51% - OIleHKa «Hey0081eme8opumenbHo .

7.3. TunoBble KOHTPOJIbHbIE 3aaHUS WJIH HHbIE MaTepHaJbl, HEOOX0AMMbIe /ISl OLEeHKH
3HAHMH, YMEHUH, HABBIKOB M (MJIM) ONbITA [JAEATEJbHOCTH, XAaPAKTEPHU3YIOILIHUX ITAIbI
(popMHpoOBaHHUSI KOMIIETCHIIHI B IIpolecce 0CBOCHUsI 00pa30BaTeIbHON NMPOrpaMMbl

KoHTpoJsbHbIe BONPOCHI K 324eTy (IIPOMEKYTOYHBIH KOHTPOJIb)

1. Yro Ha3bpIBalOT MEKMOJIEKYIISIPHBIM B3aUMOIEHCTBHEM ?
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2. Ilepeuncnure Bce BUIBI MEXMOJICKYJISPHBIX CHII IPUTSHKECHUS.

3. Kak 3aBHcHT OT paccTOsIHMS MOTEHIMAIbHAS YHEPTUs OPUEHTALMOHHOIO MEXMOJIe-
KYJIIPHOT'O B3aUMOJIEHCTBUSA?

4. O xakoM B3aUMOJEHCTBUM UJET peub B CIy4ae NPUTSIKEHUS MOJSIPHON M HEHoJsp-
HOM MOJIEKYJbI?

5. Kak Ha3bIBalOT CUJIbl IPUTSHKEHUS, KOTOPBIE OOBIYHO MPEBOCXOAT IPYTrUe BUIBI CUJ
NPUTSDKEHUS Ha MOPSIOK U 1axe iBa?

6. Kak 3aBHCHT OT pacCTOSTHUS CHJIa MEXMOJIEKYJIIPHOTO OTTAJIKUBAHUSA?

7. UYemy paBHa cuja B3aMMOJCHCTBUS MOJIEKYJ, Ha PACCTOSIHUM, COOTBETCTBYIOLIEM
MHUHUMYMY TOTEHIIUATIBHON YHEPTUH?

8. 3anummre ypaBHenue Ban-pep-Baanbca. ChopmynupyiiTe NpUYMHBI, BBI3BABIINE
HE00XO0IMMOCTh BBE/ICHU MTOIPABOK B YPaBHEHHE COCTOSIHMS UEAIbHOIO rasa.

9. 3a kakue 3 deKTh oTBeuaroT nocrosuubie @ H D B ypaBuenuu Ban-nep-Baanbca?

10. IToctpoiiTe cemeicTBO peanbHBIX H30TepM. OTMETbTE y4YacTKH OJHO(A3HBIX H
JBYX(a3HbIX COCTOSTHUM.

11. Kakum 00pa3oM pacCUUTHIBAIOTCS KPUTHUECKUE MMAPAMETPhI CUCTEMBI ?

12. OOmscHuUTE ycTapeBliee NOHATHE «aOCOMIOTHBIHN ra3y. [louemy ero BBenu?

13. Kak nazpBaetrca 3((dekt, ¢ MOMOIBI0 KOTOPOTO MOXXHO CYIIECTBEHHO IMOHH3HUTH
TEMIIepaTypy B CUCTEME U IOCTUYb KPUTHUECKUX ITapaMeTPOB.

14. TlonsTue «xkpucramumueckas pemerka», cxemsl ['TIK n OLIK pemetok.

15. Yro Takoe auciokanus v Bektop broprepca?

16. 3anmummre BexTopa broprepca momusix aucnokanmit A 'K n OLIK pemeroxk.

17. Ilepeuncnure miockocTH «ierkoro» ckonbxenus it 'K u OLIK kpuctamnos.

18. Haiite ompenenenue ¢akropa IlImuma, kakoBa posib 3TOro ¢akropa B BEIOOPE CH-
CTEM CKOJIbXKCHHUSI?

19. MlaiiTe ompeneneHne ynpyroi u Heynpyrou aehopMaiiu, ynpyroro 1 KOHTaKTHOTO
B3aMMOJCHCTBUSI.

20. Ucrounnk @panka-Puma, Oapeep Jlomepa-Korrpemna, 0O0OONICHHBI HCTOYHUK
®panka-Puna.

21. PucroH, BexTop broprepca kpucroHa.

22. Kputepuit ®@panka a1 yCTOHYUBOCTH KPUCTOHA.

23. Paznmuume ycnoBuid 00pa3oBaHWs MapTEHCUTA OXJIAKICHHS, HANPHKEHHUS H 1edop-
MaltH.

24. Cuenapuu (GOPMHPOBAHUS KPUCTAIIIOB MapTEHCHUTA 1e(hOPMAIIHH.

25. AtomHOe dAapo «cocTaBWiIn» U3 N HyKIIOHOB (Macca KaXIOro HYKJIOHA paB-
Ha m). YeMy paBHBI Macca U yZellbHas SHeprus CBs3U aapa?

26. Yem oTiMyaroTcs n3006apsl OT H30TOMOB?

27. Tlouemy POYHOCTS SIICP YMEHBIIACTCS Y TSDKEIBIX DJIEMEHTOB?

28. Kak u BO CKOJIBKO pa3 U3MEHUTCS YHCIIO sJIEp paJAHOaKTUBHOTO BEIIECTBA 32 BpeMs,
paBHOE TpEM IepHojaMm rnoiypacnaia?

29. Ilo kakoMy 3aKOHY U3MEHSETCS CO BpEMEHEM aKTHUBHOCTb HYKIUAa?

30. Kak o0msicHsIeTCS @ -paciaj Ha OCHOBE KBaHTOBOM TEOpUH?

31. Kak u3MeHHUTCsS MOJIOKEHHE XMMHUYEecKoro siaemeHTta B I[lepuoanyeckoi cucreme
AIIEMEHTOB IOCJIE JIBYX a -pacrajioB sJiep €ro aToMoB? IMOCJE MOCIEI0BaTeNbHBIX OJHOIO a -
pacmajza u IByX p -pacnanon?

32. V3MeHUTCS 7M1 XUMHYECKas TPUPOAA DIIEMEHTa MPH HCIYCKaHUH €ro SApOM Y-
KBaHTa?

33. Kakwue siBiieHUS] COMPOBOXKIAIOT MPOXOXKICHHE TaMMa-U3TydeHHs Yepe3 BEIIEeCTBO
B YEM UX CYTh?

34. Tlox neiicTBUEM KaKuX 4acTHIl (a-4acTHUIl, HEUTPOHOB) s/IEPHBIC peakuu Oosee 3¢-
¢dexTuBHbI? [Touemy?

35. OOBsicHUTE BEIOPOC HEUTPUHO (AHTUHEHUTPUHO) TIPH p* -pacmagax.
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36. Ilo kakuM mpHU3HAKaM KJIacCU(UIUPYIOTCS SACPHBIC peaKIuu?

37. 3anummuTe cxemy e-3axBaTa. UTo compoBoxkaaeT e'-3axBar? B uem ero oriauuue oT
p’ -pacmao?

38. Uro npencraBiser coboii peakuus aenenus saep? [pumepsr.

39. OxapakrepusyiiTe HEUTPOHHI neneHus. Kakue onn ObIBatoT?

40. B pesynbTaTe KaKod peakIuu MPOUCXOIUT MpPEeBpalleHue sSaep 2[[3 B sanpa Pu ? Ka-
KOBBI €€ IIEPCIIEKTUBBI?

41. Yto MOXHO cKa3aTh O XapakTepe ICMHON peakiuu aeiacHus, ecnu: 1) x> 1; 2) k
=1;3) k< 1?

IIpumepsl 32124, BLIHOCMMbIE HA IPAKTHYECKHE PA00THI (TEKYIMd KOHTPOJIb)

3aoauu pewaromes no eapuanmam, Homep 8apUAHMA COOMBEMCMEYem Nocieonel Yugh-
pe wugpa cmyoenma

Bapuanr 1

- Kaxkoit Tok mia3Mbel HEOOXOAMMO MOIEPKUBATH B TOKAMaKe ¢ mapameTpaMu R=5 M, a
= 1,5 M u mostem Ha ocu 5Tin?

- Uemy paBHa CKOpOCTh Jipeii(a maa3Mbl BO BHEIIHEM CKpEIl CJI0€ TOKaMaka C IapameT-
pamu R =5 M, a= 0,5 M u nonem Ha ocu 5 Ti, npu HAaNPsHKEHHOCTHU a3UMYTAIBHOTO JIEKTpUYe-
ckoro nonst E= 50 B/cm?

Bapuanr 2

- Kakune HeycTOMUMBOCTH CTAOMIN3UPYET MEAHBIN KOXKYX TOMIUHON 1,5 cM.?

- Yemy paBeH ko3¢ unpeHT 60MOBCKOM M (y3un Ha BHEIIHEM 00BOJIE TOPOUIAIEHON
MarHMTHOH JOBYIIKH ¢ napamerpamu R= 1,5 m, a = 0,5M u nosnem Ha ocu 3,5 Tn npu temmnepa-
Type mwia3msl 100 aB?

Bapuanr 3

- Kakas cuiia neificTByeT Ha Kaxkayro U3 16 KaTyleKk TOPOUAAIBHOTO MOJs B TOKaMake
R=3 M, a=1 M, B=2 Tn?

- C kaxol JJINHOM BOJHBI HAJIO UCIIOJIB30BAaTh TMPOTPOHBI AJIs Harpesa ILIa3Mbl B yCTa-
HOBKE C MarHUTHBIM MosieM 3To.?

Bapmuanr 4

- Haiitu cuity, neliCTBYIOIIYIO Ha PaclOIOXKEHHBIN B LIEHTPAJIbHOM IT'OPU30HTAIBHOM Cé-
YEeHUH TOKAMaKa Ha PacCTOSHUM | M OT TOPOMJAIIBHOM OCH TOKOINOABOJ UIMHOM 20 ¢M ¢ TOKOM
5 kA nipu Toke B razme 500 KA.

- Kaxkoii yacToThl BO3MYII€HHS BMOPOKEHHOM B MarHUTHOE T10JI€ YCTAaHOBKU CTa0MIIN3U-
pYeT CTeHKa BaKyyMHOH KaMepbl U3 HEpiKaBeloIlel CTalu TOJMIIMHOW 15 MM (compoTuBieHHE
HepK. ctany B 70 pa3 6oJibliie CONpOTUBICHUS MeH)?

Bapuanr §

- Ha kaxoii 1i1He BOJIHBI HAJ|0 HarpeBaTh HOHBI AEHTEPUs B IJIa3M€ TOKaMaKa ¢ MarHuT-
HBIM mmoneMm 3,5 Ta?

- Kaxyro MOITHOCTb TOTIOTHUTEIBHOTO HAarpeBa MIa3Mbl IIyYKOM HEWTPaJIOB HaJ10 BBECTH
B TokaMak ¢ n = 1014 cm-3, R =5 M 1 co3nanus Toka 5 MA?

BapuanT 6

- HaiiTn sHEpruro MHXEKIUH HEUTPAJIbHBIX aTOMOB JIEUTEPUs ISl HarpeBa IUIa3Mbl B TO-
Kamake ¢ a= 1 mun=5%10" M7

- Kakyio MOIIIHOCTH JIOMOJTHUTENBHOTO Harpena Mmjia3Mbl Iy4YKOM HEMTpaoB HaJ0 BBECTU
B Tokamak ¢ n=2-10"em® R=1,5 M, a = 0,5 M s HarpeBa mia3Mel Ha 10 kaB?

Bapuant 7

- Yro Oosblle U BO CKOJIBKO NMPUMEPHO pa3: SHEPrusi, COAeprKallascs B TEPMOSACPHON
I1a3Me TOKaMaka WiIu 3allaCéHHasi B MarHUTHOM I1oJie?

15



- Kakoii npenenbHblid TOK MOYKHO TOAJACPKUBATh B TOKaMake ¢ mapamerpamu R= 6 wm, a
=2m,H=5Tn?

- Kak u3MeHaTCs pajiManMOHHBIE IOTEPU DHEPIUU U3 U30TEPMUYECKON TEPMOSAIEPHOU
IUIa3MBl IIPY YBEJIMYEHUN CPEIHETO 3apsiia MOHOB B HEM B 2 pa3a U TaKOM )K€ YMEHBUICHUH TEM-
neparypsl?

3aganus B TecToBOM (hopme (TeKyLIHil KOHTPOJIb)
@dparMeHT TeCTOBbIX 3aJJaHNH K pa3aeny «MexMoseKkyJasipHOoe B3aUMOAeCTBHE)

K cunam mexncmonexyisapHo20 npumsdicenus OmHOCImcst (gvibepume 0OUH Ul HeCKOIbKO Npa-
BUTILHBIX OMEENOB)

a) OpHEHTAIOHHbBIC

b) unTepPepeHInOHHbIC

C) MHIYKIHOHHbIC

d) nmucrnepcuoHHBIC

e) aubpaKkIuOHHBIC
Tomenyuanvhas sHepeusi MeHCMOIEKYIAPHO20 NPUMSIICEHUS. 3ABUCUM OM PACCMOSIHUSL NO 3AKO-

Hy
a) r 2
b) r -10
c)r®
d)r®
e)r
Cunbl npumsiicenusi 08X HeNOJAPHbIX MOJLEKYIl HA3bI8AIOM
a) OpHEHTAI[HOHHBIC
b) unTepdepeHoHHbIC
C) MHIYKIIMOHHBIE
d) mucmepcruoHHBIE
e) nmudpakIOHHbIC
Cuna MexicMONeKyIAPHO20 OMMANKUBAHUSL 3A6UCUM O PACCMOSIHUSL O 3AKOHY
a)r
b) r *°
c)rtt
dyr?®
e)r®
Kaxk nasvieaemcs popmyna naubonee uacmo ucnonvzyemas 0jis paciema ROMeHYuaIbHou SHep-
2UU MENCMOTIEKYISPHO20 83AUMOOCUCEUL?
a) morenuumain Jlennapna-/I>xonca
b) ypaBuenue MennesneeBa — Knaitnepona
C) TMOTEHIHA JUITOJIS
d) ypaBHeHue DitHmTeiiHa
e) noreHimai Mop3e

Ilonpasxa Q 6 ypasnenuu Ban-oep-Baanvca omseeuaem 3a
a) 9TO MOTMpPAaBKa K JaBICHUIO, CBA3aHHAS C HAIUYUEM CHUJT TIPUTSHKEHUS
0) 9TO momnpaBKa K 00beMy, CBA3aHHAs C HATMYUEM COOCTBEHHOT'O 00beMa MOJIEKYJI ra3a
B) 3TO TOMpPaBKa K JABJICHHIO, CBSI3aHHAS C HATUYUEM CHJT OTTAJIKMBAHH
T) 3TO IOTpaBKa K JIABJICHUIO, CBSI3aHHASI C HAIMYHEM CHJI MEXMOJICKYIISIPHOTO B3aUMO-
JEUCTBUSA
Hzomepma 2aza Ban-dep-Baanvca npu memnepamype 8vluie Kpumuieckou umeem 6uo
a) MOHOTOHHOH (pyHKIMHU 0€3 TOUKH meperuda
0) MOHOTOHHOU (DYHKITH C TOYKOH mepernda
B) HEMOHOTOHHOU (PYHKIIUU C OJJHUM IKCTPEMYMOM
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') HEMOHOTOHHOM ()YHKITHH C JBYMsI SKCTPEMyMaMHU
Ilpu memnepamype 5 0°Cs AHCUOKYIO (ha3y MOJICHO nepesecmu
a) YIJIEKUCIIbIN Ta3
0) KUCIOPO.I
B) COJIIHYIO KUCJIOTY
T') Teuit
Brympennss snepeus eaza Ban-oep-Baanvca onpeodensiemcs
a) TOJIbKO TeMIepaTypoit
0) TemnepaTypoit u 00 beMOM
B) TEMIIEpaTypoOil U JaBJICHUEM
') TEMIEPATypOil, 00bEMOM U JIaBJICHHEM
T'a3 Ban-oep-Baanvca npu pacuuperuu oxaaxicoaemcs, eciu
a) CHJIBI IPUTSDKEHUS TIPEBHIIIAIOT CUJIBl OTTATKUBAHUS
0) CUJIBI OTTAIIKUBAHUS MPEBBIIIAIOT CUJIB TPUTKEHUS
B) Bcerna
') HUKOT]1a
Yempoticmeo ona corcuscenus eaza, paspabomannoe I1.J1. Kanuyeii nazvieaemcs
a) TypOoeTaniepom
0) TypOuHOU
B) Apocceib
T') HET CIICIMATLHOTO Ha3BaHUS

TecToBble 3a1aHus (PparmMeHT) K pasaeny
«@opMHpOBaHHUeE MOJIOC CABUIa M MAPTEHCUTA AedopMannm» (TEKyIHi KOHTPOJIb)

Hna nnockocmu (111) 6 I'lIK kpucmanne eekmop Bropeepca noanoti ouciokayuu 5mo
a) [112]
b) [11-2]
c) [1-12]
d) [-112]
Jlunus nepecewenus niockocmeit ckonvcenust (11-1) u (111) ¢ I'[K kpucmanne smo
a) [110]
b) [10-1]
c) [1-10]
d) [-100]
Coenacno kpumepuio @panka Kpucmon Oyoem ycmouyus, eciu yeoi mexcoy eekmopamu brop-
2epca 83aumMo0eticmeyrowux cucmem 6yoem
a) OCTPBIM
b) TymeiM
C) IpsIMBIM
d) ot yrna He 3aBUCHT
Cmanoapmuas opuenmuposka epanuy nonoc cosuea 6 I'L[K kpucmanne 015 akmusHwvix cucmem
ckoavorcenus (110) u (112) npu N=m umeem 6uo
a) [110]
b) [10-1]
c) [1-10]
d) [00-1]

TecToBble 3a1anus (PparmMenT) K pasaeny
«Hu3koTemMnepaTypHbIii siIepPHBIA CHHTE3» (TEeKyILIHH KOHTPOJIb)

Haiioume npasunvroe onpedenenue s0epHoll peakyuu.
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a) [Tporiecc B3auMOICHCTBUSI aTOMHOTO Si/Ipa € JIEMEHTAPHBIMH YacTUI[AMH

b) Ilporecc B3aMMOJCHCTBHUSI ATOMHOTO SIApa C APYTHM SIPOM WM JICMEHTAapHOW Ya-
CTHULIEH

c) IIporecc B3aUMOACHCTBUS HYKJIIOHOB JIPYT C APYTrOM

d) IIporecc B3auMOIEHCTBUS AaTOMHBIX SIIEP APYT C IPYroM
Haiioume npasunvryto 3anuce s0eproul peaxyuu noenowenus kaomuem-113 (nomep 6 mabauye
Menoeneesa 48) nelimpona, ¢ gvloenenuem 2amma-Keanma.

2) “3Cdag (,y) 4Cdlag

b) “3Cdag (v 1) *4Cllsg

c) “®Cdi13 (v, n) **Cdi114

d) “*Cdag (1) *Cda
Kakoii npubop nozeonsem gpomocpaguposams mpexu A0epHbIX 4acmuy 8 MAeHUMHOM noje?

a) MIOHMU3AIMOHHAsS KaMepa

b) CUMHTHISAHOHHBIN IETEKTOP

C) YePCHKOBCKHIA CUETUHK

d) kamepa Buibcona
Kakoii uz 3akoH06 coxpanenus 8 a0epHbIX peakyusax He GblNOIHAemcs?

a) 3aKOH COXPAHCHUS SHEPTUH

b) 3akoH coxpaHEHUs YKciIa IPOTOHOB

C) 3aKOH COXpaHEHHs 3apsi/a

d) 3aKoH coxpaHEHHs YKCIIa HYKIOHOB
Onpedenume Koppekmuoe onpedeneHue cederust A0epHOl peaKyuu.

a) BEITMYHMHA, XapaKTePU3YIOIasi BEPOSITHOCTh OCYIISCTBICHHS JaHHOW PEaKIIuN

b) mromaae momepevyHOro cedeHus: oOpasiia, MOABEPrarouerocs 00ayIeHUI0, TPH MoMa-
JTAaHUHM Ha KOTOPYO YaCTHUIIBI TPOUCXOUT FrapaHTUPOBAHHOE B3aUMOICHCTBUE

C) momnepeyHoe ceueH e Aapa, KOTOpOe B3aMMOICHCTBYET ¢ HaJeTaIOIIEeH YacTHIIeh

d) rutoraas MOBEPXHOCTH Si/Ipa, Ha KOTOPYIO MOXKET MOMACTh YacTHIlA, YIaCTBYOMIAs BO
B3aUMO/ICHCTBUA
Ymo puzuxu nonumarom noo mepmMuHoM «KyJI0HOBCKUl bapbep»?

a) MaKCUMAJIbHYIO BEJIHUYWHY 3apsijia sijipa, KOTopas MPEMSITCTBYET SACPHOMY B3aMMO-
JICUCTBUIO C TOJIOKUTEIIBHO 3apSKEHHOW YaCTULIEH

b) MUHUMAaNBHBIH 3apsi, KOTOPBIM JTOJDKHO 00Ja1arh JIETKOE SAPO, YTOOBI OHO MOTJIO
BCTYITUTH BO B3aUMO/ICHCTBHUE C TSHKEBIM SIIPOM-MHIIEHBIO

C) BeIMYHMHY CHJI TPABUTAMOHHOTO B3aUMOJEHCTBHS, KOTOPOE JOJKEH MPEOI0NIETh
HEHTPOH, YTOOBI BBIICTETH U3 sIIpa

d) BeM4KMHYy SHEPrHH JEKTPOMATHUTHOTO B3aMMOJICHCTBHSI, KOTOPYIO JOJDKHA MTPEOI0-
JICTh 3apsDKEHHAS YaCTHUIA, YTOOBI BCTYIIUTH B SIEPHOE B3aMMOJICHCTBHE

7.4. CooTBeTCTBHE IIKAJIBI OLICHOK U YPOBHeH cOpPMHPOBAHHBIX KOMIIETCHIM I

YpoBeHb
C(bOphI:II:IIiOBaH_ Ornenka [MosicheHust
KOMIIETEHITUIA
TeopeTtrueckoe copep)aHUe Kypca OCBOCHO TOJTHOCTHIO,
BCE MPEAYCMOTPEHHBIE MPOTrpaMMOii 00ydeHHs y4eOHbIE
3aJIaHUS BBITOJTHCHBI.

Bhicokuii 3auteno OOyyaromuiicss JEMOHCTPHPYET CIOCOOHOCTh CTaBHUTh U
pemarh WH)XEHEPHBbIC U HAyYHO-TCXHHUYECKUE 33]]aud B
cdepe cBoeii mpodecCHOHATHHON IEATETHPHOCTH U HOBBIX
MEXIUCIUTUTHHAPHBIX HAMpaBJICHUH C UC-TI0JIb30BaHUEM
CCTECTBCHHOHAYYHBIX, MATEMATHUCCKUX M TEXHOJIOTHYEC-
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YpoBeHb
chopmMHpOBaH-
HBIX
KOMIIETECHIUHI

OneHKa [Tosicuenust

CKUX MoJeiei

TeopeTHuecKoe CONEPIKAHUE KYpCa OCBOEHO TIOJHOCTBIO,
BCE TPELYCMOTPEHHBIE TIPOTPaMMON 00y4eHHs yIeOHbIE
3aJaHus1 BBIITOJIHCHBI C HE3HAUYUTCIIbHBIMHU 3aMCUYaHUSAMMU.
OOGyuaromuiicsi CocOOEH CTaBUTh M PEIlaTh MHXKEHEp-
bazosbrit 3a4reHo HbIE ¥ HAYYHO-TEXHUYECKHE 3a]1auu B chepe CBOEH mpo-
(eccMoHaNbHON JEATENLHOCTH M HOBBIX MEKTMCIIUILIN-
HApPHBIX HANpPAaBIEHUH C HMCIOIB30BAHMEM €CTECTBEHHO-
Hay4HBIX, MATEMATUIECKHX M TEXHOJIOTHIECKHUX MOJIEIEH

Teopernueckoe coaepx)aHue Kypca OCBOCHO YacCTHUYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPaMMO 00yUeHHUSI
y‘Ie6HI)IX 3aI[aHI/If/'I BBIINIOJIHEHO, B HUX UMCIOTCA OIIII/I6KI/I.
OOyyaronuiicst Mo PyKOBOJICTBOM CIOCOOCH CTaBUTh U
IToporosslii 3auTeHo pelaTs WHXXEHEPHBIE U HAy4YHO-TEXHUYECKUE 3aJayd B
chepe cBoeii mpodecCHOHATLHON EeATEILHOCTH U HOBBIX
MG)KIII/ICIII/IHJII/IHapHBIX HaHpaBJICHI/IfI C HCIIOJIB30BAHUEM
€CTECTBEHHOHAYYHBIX, MATEMATUYECKUX U TEXHOJIOTHYe-
CKHX MOJIeIeH

TeopeTtnueckoe coaep:kaHue Kypca HE OCBOEHO, OOJib-
IIMHCTBO TMPEAYyCMOTPEHHBIX MPOrpaMMoOi OOyUEeHHS
yueOHBIX 3aJaHUi TUOO HE BBIMOIHEHBI, TUOO CONepKaT
rpyOble OUIMOKH; JONOJHUTENIbHAS CaMOCTOSITeNbHAs pa-
00Ta HaJ MaTepHaloM He MpuBeia K KaKoMy-IHOO 3Ha-
YUTEIHLHOMY TMOBBIIIEHUIO KaueCcTBa BBHITIOJHEHUS y4eO-
Huskuit He 3auteno HBIX 3aJaHUM.

OOyuaromumiicss He CIOCOOEH CTaBUTh M PEIIaTh WHIKE-
HEpHbIE U HAyYHO-TEXHHYECKHEe 3ajauu B cepe cBoeit
PO ECCUOHAIBHON JEATEIHPHOCTH U HOBBIX MEXK]IUCIIH-
MJIMHAPHBIX HAMPABICHUN C UCIOJIb30BAHUEM €CTECTBEH-
HOHAYYHBIX, MATEMATUYECKUX U TEXHOJOTUYECKUX MOJIe-
b ()%

8. Meroauyeckue ykazaHus JAJIsl CAMOCTOSITEIbHON PadoThl 00y4aromuxcst

CamocrosTenbHas paboTa CrocOOCTBYET 3aKPEIJICHHIO HABBIKOB Pa0OTHI C YUEOHOH H
HAYYHOH JINTEPATypOl, OCMBICICHUIO M 3aKPEIUICHUIO TEOPETHYECKOTO MaTepHaia Mo yMEHHIO
apryMEHTHPOBAHO IpeyTarath (U3NYECKHE MOJICIIU TPOIIECCOB, BKITIOYast 000CHOBAaHHBIN BHIOOD
MeToJla M ammnapaTypHoro o(OpMIICHUS TEXHOJOTHYECKOro MPOIecca, MO3BOJSIOIINEG MAaKCHU-
MaJIbHO OBICTPO U APPEKTHUBHO PEIIUTH MOCTABJICHHYIO HH)KCHEPHYIO 3a7auy.

CamocrosiTenpHas paboTa BHITIOJHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs IO 3a-
JAHUIO ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEINOaBaTelisi, HO 03 ero HEmnoCpeICTBEHHOTO
yyacTust (MPH YaCTHYHOM HEMOCPEACTBEHHOM YYaCTHH MPENoaBaTessi, OCTAaBIIAIONIEM BEIY-
IIYIO POJIb B KOHTPOJIE 3a pabOTON CTY/ICHTOB).

B mporecce n3yueHus AUCHMIUIAHBI «J{OMOMHUTENBHBIC TNIaBbl (GHU3HKH» OakagaBpamu
nanpasnenus 23.03.03 — ocnogrbiMu sudamu camocmosmensvrol padbomol SIBISTFOTCS:

— MOJTrOTOBKA K ayJAMTOPHBIM 3aHATUSAM (JICKIIUSAM, PAKTHYCCKUM H JTa00OpaTOPHBIM 3a-
HSTHSIM) ¥ BBITIOJITHEHUE COOTBETCTBYIOIINX 3a/IaHHIA;
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— caMocCTosITeNIbHas paboTa HaJl OTACIbHBIMUA TeMaMH Y4eOHON TUCHUIUIMHBI B COOTBET-
CTBHMHM € Y4eOHO-TEMATUYECKUM IIAHOM;

— BBIIIOJIHEHNE TECTOBBIX 33JJaHUM;

— MIOATOTOBKA K 3a4eTy.

Ha sanamusx nekyuonno2o muna TpenojlaBaTelb H3JIaracT U pa3bsCHAET OCHOBHBIE,
Haun0oJiee CI0XKHbIE MOHATHUS TEMBI, a TAKXKE CBA3aHHbIE C HUIMM TEOPETUYECKHE U IIPAKTUYECKHE
npoOJIeMbl, TaeT PEKOMEHIAIIUH Ha BBIITOJHEHUE CAMOCTOSTEILHON PaOOTHI.

B xoze nexuuii 00yyaromuMcsi peKOMEeH1yeTcCsl:

— BECTH KOHCIIEKTHPOBaHHE yueOHOr0 MaTepHaa;

— o0palate BHUMaHKUE Ha ONpEJesIeHUs MOHATUH, (OPMYIUPOBKH 3aKOHOB M MX Mate-
MaTHYECKOE BBIPAKEHUE, MOJIOKEHNUS, PACKPBIBAIOIINE COAECP)KAHUE TEX WJIM UHBIX SBJICHUN U
IPOILIECCOB, HAYYHbIE BHIBOJIbI U MPAKTUUECKHUE PEKOMEHJAIMU 110 UX IPUMEHEHUIO;

— 3a/1aBaTh MPENOJIABATENI0 YTOUYHSIIOIIME BOIPOCH! C LIEIBIO0 YSACHEHUS TEOPETUUYECKUX
HOJIOKEHUH, pa3pelieHHs CIIOPHBIX CUTYalUH.

B pabounx KOHCHEKTaX >KEIaTeNbHO OCTABIATH IOJIA, HA KOTOPHIX BO BHEAYAUTOPHOE
BpEMsI MOKHO CZEJIaTh IOMETKU U3 y4eOHO-METOIMYECKOT0 00eceueHus A5l CaMOCTOSTEIbHON
paboThl 00yyaroUMXcs, JOMOJIHSIIOUIEr0 MaTepuail IPOCIyIIaHHON JEKIUH, a TaKkKe MOMETKH,
HOJYEPKUBAIOIINE 0CO0YIO BaXKHOCTh TE€X WJIM UHBIX TEOPETUYECKUX MOJIO0KEHUH.

Jljig ycremHoro oBjia/ieHuss KypcoM HEOOXOAMMO IocelaTh BCe JEKIUH, TaK KaK TeMma-
TUYECKUH MaTepHuaj B3aUMOCBs3aH MEXIy co0oi. B ciyuasx mporycka 3aHATHS CTYIEHTY
HEOOXOJUMO CaMOCTOSITEIbHO M3YYUTh MaTepHal U OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHI IO
IPOMYIIEHHON TeMe BO BpeMsI HHIAMBHIyaIbHBIX KOHCYJIbTAIMH.

BaxHO#1 9acThI0 CaMOCTOSATENFHON pabOThI SBISICTCS YTCHUE YIeOHOW M HAyYHOH JIMTepa-
Typbl. OCHOBHasi (YHKIMS y4EeOHUKOB — OPUEHTUPOBATh CTYAEHTA B CHUCTEME 3HaHUM, yMEHUH U
HaBbIKOB, KOTOPBIE JIOJKHBI OBITh YCBOEHBI OYIYIIIMMU CIIELMATUCTAMU 110 JAaHHOW JIUCIMILIMHE.

Beinonnenune npakmuueckux pabom — pewienue 3a0ay SBISETCS YaCTbIO CAMOCTOSATENIBHOM
paboThl O6akanaBpa U IMpPEeIyCMaTpPUBAET MHAMBUAYAIbHYIO paboTy oOywaromierocst ¢ y4eOHOI,
TEXHUUYECKON M CIPABOYHOW JMTEPATYpOd IO COOTBETCTBYIOIIMM TEMaM NPAKTUYECKUX 3aHs-
Tui. lenbro mpakTHueckoi paboThl — 3aKpeIIeHHe U OTPadOTKa MPAKTUUECKUX HABBIKOB, MOJY-
YEHHBIX Ha JIEKIMOHHBIX 3aHATUsAX. OOyyaromuiicss BBINOJHSET 3a/JaHue Mo BapuaHty. Homep
BapHaHTa COOTBETCTBYET MocieaHel nudpe mudpa cryaeHra.

PykoBoauTenps U3 yucia mnpernojaaBaTeneil kadeapsl OCyIIecTBISET TEKyIIee pyKOBOJICTBO,
KOTOpPO€ BKJIIOYAET: CHUCTEMATHUYECKHE KOHCYJIbTAllMM C LIEJbI0 OKa3aHUS OPraHU3alMOHHOW U
Hay4YHO-METOJIMYECKOM moMoIu OakanaBpy; KOHTPOJIb HAJ BHIIOJIHEHHEM pabOThl B yCTAHOB-
JICHHBIE CPOKH; IPOBEPKY COAEpKaHUS U 0(OPMIICHHS 3aBEPILICHHON pabOThl.

[TpakTuyeckas paboTa BBITOJHAETCS 00YYaIOUIMMCS CAaMOCTOSITENILHO U MPEICTaBIAETCS K
IIPOBEPKE MPETNOoAaBaTeNIo 0 Hauaja 9K3aMeHaI[MOHHOM CecCru.

CamocTosTeNbHOE BBIIOIHEHUE MeCchogblx 3a0anuti IO BCEM paszienaM JUCHUILTHHBI chop-
MUPOBaHbBI B PoH/Ie O1IeHOUHBIX cpencTB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOJIBb30BaThCS:

— o0ydJaromuMucs MpH MOATOTOBKE K 3a4eTy B (popMe CaMOIIPOBEPKU 3HAHUI;

— npenoaaBaTreiisiIMu Ui IIPOBCPKU 3HaHUM B KayeCTBE (I)OpMBI MIPOMCKYTOYHOI'O KOH-
TPOJIA HA 3aHATHAX,

— JUTsl IPOBEPKH OCTATOYHBIX 3HAHHMA 00YJarOIIUXCS, U3yUUBIIHNX JAHHBIN KYypC.

TecroBble 3a1aHNsT PAaCCUMTAHBI HA CAMOCTOATENIbHYIO paboTy 03 MCITOIh30BaHUS BCIIOMO-
raTelbHBIX MaTeprajioB. To ecTh MpH MX BBITOJHEHUH HE CIIEAYET MOIb30BaThCsl y4eOHOM U IpYTH-
MU BUJaMH JIUTEPATYPHIL.

I[JI}I BBITIOJIHCHHUS TECTOBOI'O 3a/laHus, IIPCKAC BCCTO, CJICAYCT BHUMATCIIBHO NPOYUTATD 110~
CTaBJICHHBIH Bompoc. [locie 03HaKOMIICHHST ¢ BOIIPOCOM CIIEAYET MPUCTYIATh K MPOYTCHHUIO TIPe/i-
JIaraCMbIX BAPUAHTOB OTBCTA. HCOGXO,Z[I/IMO MMPOYNUTATh BCC BAPHUAHTHI U B KAYCCTBC OTBCTA CICAYCT
BbIOpaTh UHAEKC (IMdpoBOe 0003HAUECHHUE), COOTBETCTBYIOIINI MPABUIILHOMY OTBETY.
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Ha BbInonHeHNe TecTa OTBOANTCS OrpaHUUEHHOE BpeMsi. OHO MOYKET BapbUPOBATHCS B 3aBH-
CHUMOCTH OT YPOBHS TECTUPYEMBIX, CJIOKHOCTH U 00beMa TecTa. Kak mpaBuiio, BpeMsl BBITIOJIHEHUS
TECTOBOI'0 3aJJaHus onpenensercsa u3 pacuera 60 ceKyH/1 Ha OJJMH BOIIPOC.

CopneprkaHue TECTOB 0 JUCLMIIIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OaKajlaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TECTa MO3BOJIAET MPENOJABATENAM CYJIUTh O
X0/ CaMOCTOATENbHOM pabOoThl 00yUaIOIINXCSI B MEKCECCUOHHBIN TEPUOA U O CTENIEHH UX MOJT0-
TOBKH K 3a4€Ty.

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHI, HCI0JIb3YEeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEILHOI0 NIpoLecca Mo JUCHHUILINHE

Jljig ycremHoro oBjia/ieHus JUCHMILTMHOW MCHONB3YIOTCS cliefyromue HHPOopMauoH-
HBIC TEXHOJIOTHH O0YJICHUS:

e [lpu mpoBeneHWH JNEKIHI HCIONB3YIOTCA MPE3EHTAIMU MaTepualia B IMpOorpaMme
Microsoft Office (PowerPoint).

¢ [lpakTuyeckue 3aHATHE MO TUCIUILUIMHE MPOBOAATCS C MPUMEHEHUEM HEOOXOAUMOTO
METOJIMYECKOr0 MaTepuaa (MeTOINYECKUE yKa3aHusl, CIIPABOYHUKY, HOPMATUBEI H T.I1.)

e JlaGoparopHble 3aHSATUS MO JAUCLUUIUIMHE TMPOBOJAATCA B CIELHATU3UPOBAHHBIX
naboparopusix: «OnTuka w aToMHas QuU3MKa», «MEXaHUKH W MOJICKYJSIpHON (QHU3UKmy,
«DNEeKTPUYECTBO U MAarHETU3M.

Ha npakTuueckux 3aHATHSIX CTYACHTHI OTPaOaThIBAI0 HABBIKH PEIICHUS (PU3NUYCCKUX 3a-
Ja4 ¢ 000CHOBAaHKMEM BbIOOpa (PU3UYECKON MOJICIH.

JlaboparopHbIe 3aHATHS 10 JUCIHUILIAHE MPOBOMATCS C MCIOIH30BAHUE PA3ITUIHOTO Ja-
OopaTopHOro 060pyI0BaHMsl, a TAK)KE Ha JTA0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YAIOMUKACA 3HAKOMUTCS ¢ (U3MYECKUMU METOJaMHU aHaju3a, paboToN U yCTpOHUCTBOM Jabopa-
TOPHOTO O00OpYIOBaHUS, UCIOIB3YEMOT0 MPH pEeIIeHNH (PU3NYECKHUX 3a7ad, YUUTCS MPOBOAUTH
OKCIIEPUMEHTHI, CTPOUTH (PH3UYECKHE MOJICIN, TPOBOJANTH PACUYEThI M JIeJaTh OIEHKY MOTPEeII-
HOCTEH.

B niporiecce u3ydeHus AUCIUATIINHBI YICOHBIME TIEISIMU SIBIISTFOTCS BOCIIPUSITUE YISOHOU
uHpopMaluu O (QU3NYECKMX OCHOBaX W MPUHIUNAX JlabopaTOpHOW paboThl, €€ YCBOCHUE,
3aIlIOMUHAHUE, a TAK)KE CTPYKTYPUPOBAHUE TIOTYYSHHBIX 3HAHUHN M PA3BUTHE HHTEIUICKTYaTbHBIX
YMEHHH, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JESATENBHOCTH PEMpPOAYKTUBHOTO XapakTepa.
[TocpeacTBOM HCITOJIB30BAHMSI ATHX WHTEIUICKTYATbHBIX YMEHUH JOCTUTAIOTCS yY3HABAHHE paHee
YCBOGHHOTO MaTepuala B HOBBIX CHUTYaIUsX, IPUMEHEHUE aOCTPAKTHOTO 3HAHUS B KOHKPETHBIX
CUTYaIUsX.

JUIs. MOCTHKEHHMSI ATUX TeJIe UCTIONB3YIOTCS B OCHOBHOM TPAIUITMOHHBIC HH()OPMATHB-
HO-Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHsSI C YUYETOM Pa3IUYHOTO COYETaHHUsl MACCHUBHBIX (OpM
(;rexmst, 1a00paTOpHOE M MPAKTHUECKOE 3aHATHE, KOHCYJIBTAINS, CAMOCTOSATEIbHAS padoTa) 1
PENPOAYKTUBHBIX METOJ0B 00y4eHHs (TIOBECTBOBATEIBHOE U3NIOKEHUE yueOHOU nHpopmammu,
O0OBSICHUTEIIBHO-UJUTFOCTPATUBHOE U3JIOKEHHUE) U JTA0OPATOPHO-TIPAKTUUECKUX METOJIOB O0yde-
HUSL.

YHuBepcuTeT 00eCTeueH HEOOXOJMMBIM KOMILICKTOM JIMIICH3MOHHOTO MPOTrPAMMHOTO
obecrieveHus:

e oducHbl makeT npunoxenuit Microsoft Office;

e TporpaMMHasi cucteMa sl OOHapYKEHUS TEKCTOBBIX 3aMMCTBOBAHUU B YYEOHBIX U
HAy4YHBIX paboTax «AHTUIUIaruat.BY3».

10. Onucanne MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOI I OCYIIECTBJICHHUS
o0pa3oBaTe/IbHOIO Mponecca Mo JUCUUIIINHE

Peanuzanus yueGHOro mpoiiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUYEOHBIX ayJUTOPHUIX
YHHUBEPCHUTETA JJIsl IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIA, MPAKTHYECKUX 3aHATHH, Jadopa-
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TOPHBIX pabOT, TPYNIOBBIX U WHAUBHIYATBHBIX KOHCYJIbTAIMI, TEKYIIETO KOHTPOJIS U MPOMe-
JKYTOUYHOHM arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBAaHbBI CIIELHUAIN3UPOBAHHON MeOeNnbio U
TEXHUYECKUMHU CPEACTBAMH OOYUCHUs, CIYKAIIMMHU JJIs TIPEACTaBICHUS YIeOHOW nH(bOpMauu
Oonbiioi ayauropuu. [Ipu HeoOXoauMoOCTH 00yUaroMMCsl ITpeaIaraloTcss Habopsl 1eMOHCTpa-
[MOHHOTO 00OPYIOBaHUS U y4EeOHO-HATIISIHBIX MOCOOUH, 00ECIIeYNBAIOIIIE TEMATHUYCCKUE UJI-
JOCTpPALIUU.

CaMocrosiTenbHast paboTa 00y4YaIONINXCS BBIMOTHICTCS B CIICIUATU3UPOBAHHON ayIUTO-
pum, KoTopasi 00opyaoBaHa y4eOHOIl MeOelbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
MOJKIIoUeHUs K ceTn «MHTepHEeT» U 00ecreueHneM JIOCTyIa B 3JEKTPOHHYIO WH()OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

EcTth momemienue Ay XpaHEeHUs U MPOPIIAKTHYECKOTO 00CTYKHUBaHUSI yueOHOTo 000-
PYJOBaHMS.

TpeOoBaHusi K ayIUTOPUIM

HanmeHoBaHue crienaaibHBIX
MMOMEIICHUH OcHaNeHHOCTh CIEUAILHBIX TOMEICHUI

M TIOMEIIECHUM I CaMOCTOSI- Y TIOMEIICHUH JIJI1 CaMOCTOSITEIIBHOW PaObOThI

TEIbHOU PadOThI

[Tomemenue s NeKUUMOHHBIX | CTOMNBI, ayTUTOPHBIE CKaMbU, MesioBas Aocka. [lepenocHoe

Y TIPAKTUYECKUX 3aHATHH, MYJIbTUMENITHOE 000pynoBaHKe (HOYTOYK, SKpaH, IPOECKTOP).
TPYNIOBBIX U UHIAUBUAYANb-
HBIX KOHCYJIbTallUM, TEKyLIEH
U TIPOMEXKYTOUYHOM aTTecTa-
107078

[Tomemenue st nabopatop- | Jlaboparopus «OnTuka U atoMHasi GU3MKa)» OCHAIICHA Jia-
HBIX paboT OOpaTOPHBIMU CTOJIAaMHU U CTYJbSIMH, CIEIYIOIIUM 000py10Ba-
HUEM: CIEeKTPO(pOTOMETP, MHUKPOCKON CTEPEOCKONNYECKUH,
MHUKPOCKOII OMOJIOTHYECKU, TOHHOMETpP, KoMibioTep Celeron
633A, uudpoBoil BoOIABTMETP, AUDPAKIMOHHAS pelIeTKa,
mwiardopma ¢ 1a3epoM, TaHI€HC-TAIbBAHOMETP, UCTOYHHUK T1O-
CTOSIHHOTO TOKa, MYJIbTUMETpP, MPOBOJAHMKH, KAaTYIIKH, OJIOK
WHAMKAUU LU(POBON, BOIBTMETP, aMIEPMETP, MUIUIMAM-
nepMeTp (IMOCTOSHHOTO U NEPEMEHHOI0 TOKa), MUJIJIMBOJIBT-
MeTp (ITOCTOSTHHOTO UM NMEPEMEHHOI0 TOKA), (PYHKIIMOHAIbHBII
reHepaTop, ocuusuiorpad, JaT4uK JaBIeHUs

JlabopaTtopusi «MexaHnka W MOJeKyJIsIpHasi (HU3MKa»,
OCHAIIIEHHAas! JJAOOPATOPHBIMU CTOJIAMU U CTYJIBSMH, CIEAYIO-
KM 00OpYJOBAHUEM: JIEMOHCTPALMOHHBIA CTOJ CO IIKaJIOH
TpaHCIOPTHpA, JabOpaTOpHbIE YCTAHOBKH, KOJIEOIIOMIMICS
MasTHUK C WHQpPaKpacHOM paMKoW, MasTHUK (U3NYECKUH,
CIIyCKOBOM MEXaHU3M C HU(PPOBBIM CUETYMKOM, MalluHa AT-
ByJla, MasTHUK MakcBesuia, MasTHUK OOepOeka, cTeHs J1adbo-
paTOpPHBIN

JladopaTopusi «J1eKTPUYECTBO U MArHeTu3mM» (KOMIbIO-
TePHBIH KJACC) OCHAICH CTOJAMU M CTYJIbSIMH, pabodunMu
MECTaMH, OCHAIICHHBIMH KOMITBIOTEPaMHU C BBIXOJIOM B CETh
WHTEpHET U 3JEKTPOHHYIO MH(POPMALMOHHYIO 00pa30BaTellb-
HYIO cpefy W oOOpYyJOBaHWMEM: OBEpXeA-TIPOEKTOp, Jabopa-
TOPHBII IPAaKTUKYM (BUPTYaJIbHBIN), KomnbioTep (13 mt.)

[Tomemienus 1j1st cCaMoOCTOS- CTombl, CTYINBsI, KpaH, MPoeKTop. Paboune Mecra CTYAICHTOB,
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TEIHLHON pabOTHI

OCHAIIIEHbl KOMIBIOTEPAMH C BBIXOJOM B ceTb VHTepHET u
AIIEKTPOHHYIO HMH()OPMAIIMOHHYIO 00pa30BaTENbHYIO Cpeny
YHHUBEpPCUTETA

[Tomemienue s XpaHEHUs U
PO UITAKTHIECKOTO 00CITy-
JKUBaHUs yueOHOTO 000py10-
BaHUs

Pacxoanbie MaTepuansl AJisi pEMOHTA U 00CITY>KMBaHUS TEXHU-
ku. MecTa Juist XxpaHeHus: 000py10BaHus
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