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1. O01mue moJ10KeHu s

Jucnunminna «/lonosaHuTre/bHbIe I1aBbl PU3NKN» OTHOCUTCS K (aKyJIbTaTUBHON ya-
CTH y4eOHOTO IUIaHa, BXOJASAIIETO B COCTaB 00pa30BaTeNbHON MPOrpaMMbl BBICIIETO 0Opa3oBa-
Hus 08.03.01 «CtpourtensctBo» (Mpoduis — «ABTOIOPOKHBIE MOCTHI M TOHHEIINY).

HopMmartuBHO-MeToanueckoi 6a3oit s pa3paboTku paboueit mporpamMmbl yaeOHOM quc-
[UTUTHHBI «J{OTIOJIHUTEbHBIE TTIaBI (DU3UKW SBIISTFOTCS:

- ®enepanbHblil 3akoH Poccuiickoit @enepamuu ot 29.12.2012 r. Ne 273-D3 «O6 obpa3o-
BaHuu B Poccuiickoit @eneparumy;

—IIpuka3z Muno6puaayku Poccun ot 05.04.2017 1. Ne 301 «O06 yTBEepKACHUU MOPSIKA Op-
TaHU3alUu U OCYIIECTBIICHUs 00pa30BaTeNIbHOM NEATENIBHOCTH O 00pa30BaTeIbHBIM MPOTPaM-
MaM BBICIIETO 00pa3zoBaHMs — MporpaMmaM OakaiaBpuara, MporpaMMaM CIEHUAIUTETa, Mpo-
rpaMmam MarucTparypb»;

—IIpuka3z Munucrepcra o0pa3oBanusa U Hayku Poccuiickoit @enepauuu ot 12.09.2013 1.
Ne 1061 «O06 yTBepkIeHUU TIEPEUHEH CIECIMATLHOCTeH W HAIPABJICHUN MMOATOTOBKHU BBICIIIETO
o0pa3oBaHUs;

—IIpuka3 MuHucrepcTBa Tpyla U couuanbHOM 3amuThl Poccuiickonr ®enepanuu ot
30.05.2015 r. Ne 264n «O06 yTBepkeHUU MpodecCHoHanbHOro crangapra «Crnernuanuct B 00-
JIACTH OLICHKU KaueCTBA U SKCHEPTU3BI ISl TPAJOCTPOUTENBHON AEATEIbHOCTH,

- Ilpuka3 MunucrepcTBa Tpya u counaabHou 3amuThl Poccuiickoit @enepaunu ot 29 ok-
Ts10pst 2020 1. Ne 7601 «O0 yTBepkaeHnn MpodhecCHOHATBHOT0 cTanaapTa «Crenuanict
B 00J1aCTH IPOU3BOJCTBEHHO-TEXHUYECKOTO U TEXHOJIOTMYECKOTO0 OOECIEUEHUsI CTPOU-
TEIBHOI'O IIPOU3BOJICTBAY;

-~ @eaepanbHBId TOCYIAPCTBEHHBIM 00pA30BATEIBHBIN CTAHIAPT BBICIIETO OOPAa30BAHHS
(®I'OC BO) no nampasnenuto noarotoku 08.03.01 «CtpoutenbctBo» (ypoBeHb Oaka-
JaBpuara), yTBEep:KIECHHBIN nMpuka3oM MuHuctepcTBa o0pazoBaHus U Hayku Poccuiickoit
®enepaunn oT 31.05.2017 r. Ne 481;

-~ VYyeOHbII maH 00pa30BaTENbHOM MPOTPAMMBI BBICIIETO OOPa30BaHMs HAIMPaBICHUS
08.03.01 «CtpoutenbctBo» (Mpoduiib — «ABTOJOPOKHBIE MOCTBI U TOHHEJMY) TOJTO-
TOBKH OaKaJlaBpOB 110 OYHOM GopMme 00yueHus, ojo0peHHble YueHbIM coBeToM YIJITY
(mporokoin ot 18.03.2021 r. Ne 3).

OObyuenue o odbpazoBaTenbHON Nporpamme Harpasienus noarotoBku 08.03.01 «Crpo-
UTENBCTBO» (MPOMUIL — «ABTOJIOPOKHBIE MOCTHI M TOHHENIN») OCYIIECTBISIETCS Ha PYCCKOM
A3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJIbTATOB 00YUYeHHUsI N0 JUCHHUIJIHHE, COOTHECEHHBIX € MJa-
HHPYEMbIMH Pe3yJIbTAaTAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbI

[InanupyeMbIMU pe3ylbTaTaMu OOy4YEeHHS IO TUCIUIUIMHE SBISIOTCS 3HAHUS, YMEHHS,
BIIAJICHUS W/ WM OMBIT IEATEIbHOCTH, XapaKTEPHU3YIOIIUE ATAbl/ypOBHU (DOPMUPOBAHUS KOMITE-
TEHIUI 1 00eCIeYnBAIOIINe JOCTHKEHHE TIAHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa30BaTellb-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBoeHUs] AUCHUIIMHBI — O0OYYHTh TPAMOTHOMY H 0OOCHOBAaHHOMY IMPUMEHEHUIO
HAKOIUICHHBIX B MpoIlecce pa3BUTUS QyHAAMEHTATHHON (PU3MKH SKCTIEPUMEHTAILHBIX U TEOpe-
TUYECKHX METOJMK MPU PEIICHUH MPHUKIATHBIX U CUCTEMHBIX MPOOJIeM, CBSA3aHHBIX ¢ Tpodec-
CHOHAJIbHOMU JIESTEIHLHOCTERIO.

3agauu QM CHUILINHBI:



— IO3HAKOMUTH € (YHAAMEHTAIbHBIMU MPHHLIUIAMH M METOAAMHU PEIICHUS Hay4YHO-
TEXHHYECKHX 33]a4;

— c(opMHpOBATh HABBIKM MPUMEHEHUS MOJOKEHUN (PyHIaMEHTaNbHON (GU3UKU IS Tpa-
MOTHOTO Hay4YHOTO aHAJIN3a CHUTYaIli, C KOTOPBIMH OakajiaBpy MPUAETCS CTAIKUBATHCS MPU CO-
3IaHUH WK UCTIOIb30BAaHUM HOBOW TEXHUKHU M HOBBIX TEXHOJIOTHIA;

— HAYYUTh HNPUMEHATh OCHOBHBIC (DU3NYECKHE TCOPUH M METOJBI, IMO3BOJISIONINE OIH-
caTb SIBJICHHS B IPUPOJE, U NPEACIOB MPUMEHUMOCTH 3TUX TEOPUH U METOAOB JUIs PEILICHHS 3a-
Ja4 MpoeCcCHOHATBHOM eSITeNbHOCTH;

— TI03HAKOMUTH C KOMITBIOTEPHBIMH METO/IaMU 00pa0OTKH PEe3yIbTaTOB.

IIpouecc nM3yvyeHusi TUCHMILUIMHBI HAMpaBJieH HA ¢opMupOBaHuUe cjeayromen 00-
menpogeccuoHAJIbHONH KOMIIETEHIMHU:

OIIK-1 - crocobOeH pemath 3aaaud MPo(PecCHOHATLHON NESITEIHPHOCTH HAa OCHOBE HC-
MOJIb30BAaHUS TEOPETUUYECKUX U MPAKTUYECKHUX OCHOB €CTECTBEHHBIX U TEXHUUYECKHX HAyK, a
TaK)Ke MaTEeMaTUYECKOT0 arnrapara

B pe3yabTare udyyeHusi JUCHUIIMHBI 00YYAKOIIHIICS JOJIKEH:

3HATh:

— OCHOBHBIC (PM3UYCCKUE SBIICHUS U OCHOBHBIC 3aKOHBI (DM3HMKH, TPAHUIIBI UX MTPUMCHH-
MOCTHU, TPUMEHEHHE 3aKOHOB B BAXKHEUIINX MPAKTUUYECKUX MPUITIOKEHUSX;

— OCHOBHBIC (DM3MYECKHUE BETMYUHBI M (PH3UYECKHE KOHCTAHTBI, KX ONPEACIICHUE, CMBICI,
CIoCOObI ¥ €IMHUIBI UX U3MEPEHUS;

— ¢yHIaMeHTATbHBIC (PU3NIECKUE ONBITHI M UX POJIb B PAa3BUTUHU HAYKU;

— Ha3HAYCHHE U MPUHLUIIBI JEHCTBUS BXKHEUITUX (PU3NUECKUX TPHUOOPOB

yMeTh:

— 00BACHUTH OCHOBHBIE HAOIOJaeMble IPUPOIHBIC U TEXHOTCHHBIE ABIEHUS U 3D PEeKThI
¢ mo3unuii PyHTaMEHTATBHBIX (PU3NICCKUX B3aMMOJICHCTBUIA;

— yKa3aTh, Kakue (U3NYeCcKre 3aKOHbI ONUCHIBAIOT JAHHOE SIBICHHE UITU YPPEKT;

— pabotats ¢ mpubopamMu u 000PYJAOBAHHEM COBPEMEHHOHN (PU3NYECKO TabopaTopuu;

— UCIOJB30BaTh Pa3IMYHbIe METOIUKH (PU3NYECKUX U3MEpPEHUN M 00pabOTKU IKCIIEepH-
MEHTaJIbHBIX JJAHHBIX;

— HCIIOJIb30BaTh METOJbI aJIEKBATHOTO (PHU3UYECKOTO0 M MAaTEMAaTHUYECKOro MOIEIHUpOBa-
HUA, a TaK)Ke MPUMEHITh METOABl (PU3MKO-MATEMATHYECKOTO aHaM3a MPU PEIICHUH KOHKPET-
HBIX €CTECTBEHHOHAYYHBIX U TEXHMUECKHUX 3a/a4;

BJIAJeTh:

— HaBBIKAMU HCIOJIF30BaHUS OCHOBHBIX 00IIe(pH3NUIECKUX 3aKOHOB U MPUHIIUIIOB B BaXK-
HEUIITUX MPAKTUIECKUX MPUTTOKECHHSIX;

— HaBBIKAMH MPUMEHEHHS OCHOBHBIX METOAOB (PM3MKO-MAaTEMaTHUYECKOTrO aHalu3a s
pelieHus: eCTeCTBEHHOHAYYHBIX 3a]1a4;

— HaBbIKaMU MPAaBWJIBHOM 3KCIUTyaTallud OCHOBHBIX MPUOOPOB M 00OPYIOBaHUS COBpE-
MeHHOH (pu3nueckoit abopaTopuu;

—HaBbIKaMU 00pa0OTKU M UHTEPIPETUPOBAHUS PE3YIHTATOB IKCIIEPHUMEHTA,

— HCIIOJI30BAHUS METOAOB (U3UYECKOTO MOJEIMPOBAHUS B MPO(ECCHOHATBLHOU Jes-
TEJIbHOCTH.

3. MecTo AUCUMIIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHas yueOHas TUCIMIUIMHA OTHOCUTCS K (DaKyJIbTaTUBHBIM JUCHUIUIMHAM y4eOHOTO
MJIaHa, 4To MO3BOJILET chopMUpoBaTh B mpoliecce oOydeHus y OakajiaBpa OCHOBHBIE OOIIETIPO-
(beccroHaIbHBIC 3HAHUS U KOMIIETEHIIMM B paMKax BHIOpaHHOTO Mpoduis U mpodeccuoHaIbHO-
ro CTaHjaapTa.

OcBoeHne AaHHOW AMCIUIUIMHBI SIBJISETCS HEOOXOAMMOW OCHOBOM ISl MOCIEAYIOIIEro
usydenus quctuminH OIIOIT u HanucaHus BBIMYCKHOM KBaTU(PUKAMOHHON pabOTHI.
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O0ecneunBaromKe

ComnyTcTByIomue

O0ecnieynBaeMbIe

Maremartuka

CormnpoTuBieHUE MaTe-

pHaJIoB

IloaroroBka K ciade u ciada
rOCyJIapCTBEHHOI'O SK3aMEHA

2. ®usuka JlononHuTENBHBIE TI1a-

Bbl MATEMATHKU

3. Teoperuueckas mexa-
HHKa

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI JA0T 00YYaIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Y4aeMbIX TUCHMIUIMH B cooTBeTcTBUU ¢ PI'OC BO, yro obecneunBaeT TpedOyemblit
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYI HAINPABJIEHHOCTh B CUCTEME OOydeHus M Oynyuien
JESITEIbBHOCTH BBIITYCKHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BblJIeJEHHbIX HA KOHTAKTHYI0 padoTy o0y4arolmuxcs ¢ npenojaasartejieM

(o BUAAM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYI0 PadoTy 00yUalomuxcs

OO61ast Tpy1I0eMKOCTh JTUCIUATITMHBI

Bcero akanemuueckux 4a-
Bun yae6HO# paboThI COB
o4Has Gopma

KonTakTHas padoTa ¢ npenogaBarejaemM™: 34,25
nexiuu (J1) 8
npaktuaeckue 3anstus (113) 14
naboparopusie padboTs (JIP) 12
WHBIE BUbI KOHTAKTHOW PaObOTHI 0,25
CamocrosiTejibHas padoTa 00y4alOIUXCs: 37,75
M3YYEHHE TEOPETHUECKOro Kypca 15
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 15
MOATrOTOBKA K MPOMEKYTOYHON aTTeCTalluu 1,75
Buja npoMeKyTOYHOM aTTeCTAlMU: 3a4er
O01mas TPy10eMKOCTh 3/108

*KonTtakTHas paboTa 00ydJaroLIuXcs ¢ MPENoAaBaTeNeM, B TOM YHCIIe ¢ IPUMEHEHHEM AMCTaHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTHH, BKIIFOYAET 3aHATHS JIEKIIMOHHOTO THMA, U (MJIN) 3aHATHA CEMHHAPCKOTO THIA, U (WIN) TPyII-
MOBBIE KOHCYJbTAIMK, U (WJIM) UHIAUBUIYAIbHYIO paboTy 00y4aromierocs ¢ mpemnojaBaTesieM, a Takke aTTecTalu-
OHHBIE HCTIBITAaHUS MIPOMEKYTOUHON aTTecTarui. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE BUABI yueOHOU mes-
TENILHOCTH, MPeycMaTpHUBaIOIIMe IPYIIOBYIO0 M HHIMBHIYaIbHYIO paboTy oOydaromuxcs ¢ npernojasareneM. Ya-
CBl KOHTaKTHOHM paboTsl ompenernstorcs: [lomoxeHnneM o0 opraHM3allMM M MPOBEJICHUM KOHTaKTHOW pabOTHI NpH
peanmu3anuy 00pa30BaTEIBHBIX IPOTPaMM BEICIIETO 0Opa30BaHUs, YTBEPKACHHBIM YdeHbIM coBeToM YIJITVY ot 25
tespans 2020 roxa.

5. Copep:xaHue IMCHUILVINHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jejiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBa aKaJeMHYeCKHX 4acoB

5.1. TpynoeMKoOCTH pa3/1ei0B JUCHUILINHBI

o4Has popMa 00y4yeHHs

Ne HanmeHnoBanue pasnena S CamocTosTeabpHas
- Lo JI 113 JIP KOHTaKTHOH
n/n JVCIUIIIAHBI pabota
paboTsl
1 | MexMOIeKyIsIpHOE B3auMOIEli-
yIp a 2 4 4 10 10
CTBUC
2 | ®opMupoBaHUeE TOJIOC CBUTA U 3 5 4 12 10




Bcero

Ne HaunmenoBanue paznena 1 3 JIP KOHTAKTHOR CamocrosgTeabHas
n/n JVCIUIIIAHBI pabota
paboTsl

MapTeHcuTa AehopMariiu

3 | HuskoremmepaTypHbIil SAEpPHBIH
patyp Aep 3 5 4 12 10

CHUHTCE3
HToro no pasnenam: 8 14 12 34 30
[IpomexxyTounas arrectaius X X - 0,25 7,75
Bcero 108

5.2. Coaep:xanue 3aHATHI JTeKIITHOHHOIO THIIA

1. MexMoJieKyJIsipHOe B3auUMO/ieiicTBHe.

1.1. Cunvt Ban-dep-Baanvca. Buapl MeXMONEKYISPHBIX CUJ MPUTSHKCHUS U OTTAJIKUBA-
Husl. [loTeHanb MEKMOIIEKYIISIPHOTO B3aUMOICHCTBHUS.

1.2. Peanvuvie ecazvi. YpaBHenue Ban-nep-Baanbca, mzorepmbl ypaBHeHHS Ban—nmep—
Baansca, BHyTpeHHss dHeprus rasa Ban-nep-Baansca.

2. @opMHpPOBaHNe MOJIOC CABUTa U MAPTEHCHTA JedopMannu.

2.1. OcHogmbie nonodcenuss KPUCMOHHOU MOOeau Gopmuposarus noioc cosueda. Kpucron
KaK HOCHUTENb C/ABHIa, YCTOHYMBOCTh KPHUCTOHOB, KPUTUYECKOE HAIPSDKEHUE TeHEpaluu KpH-
CTOHOB.

2.2. Mapmencum oepopmayuu. opMupoBaHUE HAHOKPHUCTAIUIA MapTeHCHUTA Jedopma-
[[UU MPY KOHTaKTHOM B3aumozeiictsun Ha mpumepe ['LIK pemerku.

3. HuskoremmnepaTypHblii siiepHbIii CHHTE3.

3.1. Ocnogmnvie nonamus. CoctaB sapa, CUIbHOE B3aUMOJACHCTBHE, KYJIOHOBCKOE OTTAJI-
KWBaHUE, UCTOPHS PA3BUTHS NIPEJCTABICHUN O HU3KOTEMIIEPATyPHOM SIIEPHOM CHHTE3E.

3.2. Dxcnepumenmsl N0 HAOAIOOEHUIO HUBKOMEMNEPAMYPHO20 s10epHoco cunmesa. Hus-
KOTEMIICPATypHBIA SJICPHBIA CHHTE3 B KJICTKaX >XUBOTO OpTaHW3Ma, HHU3KOTEMIIepaTypHBIN
SJICPHBIN CHHTE3 B DJIEKTPOIUTHUECKOM sTUerKe.

3.3. Teopemuueckoe 060CcHOBaHUE HUSKOMEMNEPAMYPHO20 A0EPHO20 CuHme3d. SInepHbie
peaxIuu, yCIOBUs HAOIIOICHUSI.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4eOHbIH IIIAHOM I10 JAUCHUIUIMHE NPEAYCMOTPCHBI TPAKTUUCCKUEC 3aHATHA

HaumenoBanwue paznena TpynoeMKocCTb,
®dopma mpoBeACHUS
Ne I CITUTINHBI yac
3aHATHS
(Momyms) OYHas

npakmuueckas paboma Ne |

Pazgen 1. Mexmoneky- Cunbl Ban-ziep-Baanbca .

JSIPHOE B3aUMOJECHCTBHE
P a npakmuyeckas paboma Ne 2

PeanbHbIe ra3bl
npaxkmuueckas paboma Ne3
OCHOBHBIE MOJIOKEHUS KPU-

Pa3nen 2. ®opmupoBanue

2 | moyoc ciBUTa U MapTeH- . 5)
CTOHHOU MoJienu popMUpoBa-
cuta aedopMaluu
HUS TIOJIOC CIBUTA
Paznen 3. Huzkoremnepa- npaxkmuueckas paboma Ne4
3 TYpPHBIU SIIEPHBIA CUHTE3 OCHOBHBbIE TOHATUS 5

npakmuyeckas paboma Ne5

7




HanmeHnoBanue pasnena TpynoemkocThb
pasil dopma npoBEACHHUS pyA ’
Ne JACITATITUHBI yac
3aHSTUS
(Momys) OYHas
Teoperuueckoe 000CHOBaHUE
HU3KOTEMIIEPATYPHOTO siiep-
HOT'O CHHTE3a)
Hroro: 14
Y4eOHBIM IJIAHOM MPeyCMOTPEHbBI JIA00pATOPHBIE 3aHATHS
®opma nipoee- | TpyaoeMKoCTs,
HaumenoBanwue pa3zena qUCIUILTAHBI
Ne HHUS yac
(Momyist)
3aHATUSA ouHas
1 Paznen 1. MexxmonekymnsipHoe B3au- paboTa B MaJIbIX 4
MOJIeHCTBHE rpynmnax
2 Paznen 2. dopmupoBanue mosoc paboTa B MaJIbIX 4
CIBHUTa U MapTeHcuTa nedopmanuu rpynmnax
3 Paznen 3. HuzkoremneparypHblii paboTa B MaJbIX 4
SJICPHBIN CUHTE3 rpynmnax
Hroro: 12
5.4. leranu3anmsi CaMOCTOSITEIbHOM PadoThI
o Tpynoem-
HaumenoBanwue paznena Bun camocrosTensHoil pa-
Ne KOCTb, 4ac
JUCLUILIMHBI (MOJYJIs1) 00TBI
OYHas
Paznen 1. MexxMonekynsipHOe B3auMO- [ToaroroBka K mpakTuye-
1 JCHCTBHE CKUM 3aHSTHSM — PEIICHUC 10
tema: Cunsl Ban-gep-Baansca 3anad o Teme. [lonroroska
K TECTOBOMY KOHTPOJTIO
Tema: PeanbHble razbl [ToaroroBka k ompocy mno
TeMaM JJabOpaTOPHBIX pa-
00T, MOATrOTOBKA K TPAKTH-
YECKUM 3aHSATHUSIM — pellie-
HHUe 3a1ay4 no reme. [loaro-
TOBKa K TECTOBOMY
KOHTPOJIIO
Paznen 2. ®opmuposanue nosoc capura v | Iloaroroska k onpocy no
MapTeHcuta aeopmanuu TemMa: OCHOB- TeMaM J1abopaTOPHBIX pa-
2 | HBIC MOJOXKEHUS KPUCTOHHOW MOJICIH 00T, MOJTOTOBKA K TIPAKTH- 10
(hopMUPOBaHHUS TIOJIOC CIIBUTA) YECKUM 3aHATHUSIM — pellie-
HHUE 33/1a4 110 TEME
dopmupoBaHue MOJIOC CABUTA U MapTEH-
[ToaroroBka Kk TECTOBOMY
cuta aedopMaimu
KOHTPOJIIO
Tema: MapTteHcuT nedopManuu
Paznen 3. HuzkoreMnepatrypHbIi sziep- [ToaroroBka k ompocy mno
3 HBIA CUHTE3 TeMaM JIabOpaTOPHBIX pa- 10

TeMa: OCHOBHBIE TTOHSITHS

00T, TOATOTOBKA K MPAKTH-
YECKUM 3aHSATHUSIM — pellie-




HaumenoBanue pasnena

JTUCITUATITUHBI (MOTYJIs) OOTEI

Bup camocrositenbHOM pa-

Tpynoem-
KOCTb, 4ac

O4Hasa

HHUEC 3aa4 110 TCMC

TeMa: DKCIEPUMEHTBI 10 HAOJIIOACHUIO
HU3KOTEMIIEPATYPHOT'O SIAEPHOTO CUHTE3a

[ToaroroBka k TeCTOBOMY
KOHTPOJIIO

Tema: TeopeTnyeckoe 000CHOBAHUE HU3-
KOTEMIIEPATypPHOTO SIIEPHOTO CUHTE3A)

[ToaroroBka K mpakTH4e-
CKHMM 3aHATUSM — PEIICHUE
3agad4 o treme. Iloaroroska
K TECTOBOMY KOHTPOJIIO

[TIpomexxyTouHas
aTTeCTaIus

HOI[I‘OTOBKa K 3a4€Ty

7,75

Hroro:

6. [lepevyeHb y4eOHO-METOUYECKOT0 00eceYeH sl N0 TUCI[UIITTHHE

OcHoBHAasI B AONMOJTHUTECJIbHAA JIUTEpaTypa

ABTOp, HAUMEHOBaHNE

T'ong us-
TaHus

IIpumeyanue

OcHoBHasi yueOHasi IuTEPaATYpa

Yamunua, B.I'. BBenenue B JUHAMHAUYECKYIO TEOPUIO MapTEH-
CUTHBIX IMpeBpaimieHuii: yueOHoe mocobme / B.I'. Yammna,
MuHHCTEpCTBO HAayKH M BBICIIEro oOpa3oBaHusi Poccuiickoii
denepanu, YpaabCKUM TOCYIapCTBEHHBIN JIECOTEXHUYECKUN
yHUBepcUTeT. — ExarepuuOypr: M3maTenbcTBO YpanabCKoro
yauBepcutera, 2020. — 70 ¢. TekcT: aneKTpoHHbIA. — Pexum
JIOCTYyTIA:

2020

DNEeKTPOHHBIN
apXuB

Yammua, B.I'. BBenenue B KpuCTOHHYIO Mojielb (hopMupoBa-
HUS 1osoc casura u MapreHcuta aedopmanuu B 'K xpu-
craax: yueoHoe nmocodue / B.I'. Yamuna, A.I'. CeMeHOBBIX,
M.II. Kamenko; MUHUCTEPCTBO HayKH M BbICLIET0 0Opa3oBa-
Husa Poccuiickoit @enepanyu, YpanbCKUil TOCYIapCTBEHHBIN
JecoTexHUUecKuil ynuBepcuteT. — ExatepunOypr: M3narens-
cTBO Ypanbckoro yHuepcurera, 2020. — 58 c. Tekcr: 3mek-

TPOHHBIN. - Pexum Jocryna:
https://elar.usfeu.ru/handle/123456789/9299

2020

ONEKTPOHHBIN
apxuB

HInonsckuii, 3.B. AtomHast ¢usmka: yueOHUK: B 2 ToMmax /
3.B. lnoneckuii. — 8-e wmsm., crep. — Cankr-IlerepOypr:
Jlanp, 2021 — Tom 1: Beenenue B atomMuyto ¢pusuky — 2021. —
560 c¢. — ISBN 978-5-8114-1005-7. — Tekct: ameKTpoHHbI# //
Jlanb:  »nekTpoHHO-OmMOmmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/167794. — Pexum moctyma: s
aBTOPH3. MTOJIb30BATENCH

2021

ITomHOTEeKCTOBBIM
JOCTYTI TIPH BXOJIE
IO JIOTHHY U T1a-
pomro*

nonbckuii, 2.B. AtomHas ¢u3mka: yuyeOHHK: B 2 TOMax /
3.B. lInonbckwuii. — 6-e u3n, crep. — Cankt-IlerepOypr: Jlans,
2021 — Tom 2: OCHOBBI KBaHTOBOW MEXaHWKH M CTPOCHHUE
aneKTpoHHOU 000ouky aroma — 2021. — 448 ¢. — ISBN 978-5-
8114-1006-4. — Tekcr: ayekTpoHHBIH // JlaHb: 3IIEKTPOHHO-
O6ubnuoreyHas cUcTeMa. — URL:
https://e.lanbook.com/book/167795. — Pexum noctyna: s

ABTOPU3. MOJIb30BaTe e

2021

ITomHOTEKCTOBBIN
JOCTYTI TIPH BXOJIE
IO JIOTHHY U T1a-
pomo*



https://elar.usfeu.ru/handle/123456789/9299
https://e.lanbook.com/book/167794
https://e.lanbook.com/book/167795

5 | CaBenbes, U.B. Kypc o6mieit ¢puszuku: yuebHOE mocooue: B 5
tomax / M1.B. CaBenbeB. — 5-¢ u3z. — Cankr-IlerepOypr: Jlansb,

2021 — Tom 5: KBanroBas ontuka. AtomHas pusmuka. Ouznka T p——

TBCpAOro Tcia. ®u3uka aTOMHOTO AApa U 3JICMCHTAPHBIX Ya- 2021 JOCTYII NIPYU BXOJI€

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

aneKTpOHHBIH // JlaHb: 3IeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/167873. — Pexum mo-
CTyIa: JJisl aBTOPH3. MOJIb30BATEICH

6 | Kamnan, .I'. Mexmonekymnsipable B3aumoaecTpus. Ousnye-
CKasi MHTEPIpEeTaIus, KOMIBIOTEPHBIE PACUYeThl U MOJICIbHBIE
nmoTeHIMaibl: yaeoHnoe nmocooue / M.I'. Kannan; nox penakiu-
eil H.®. Crenanoa; nepesoj ¢ anriumiickoro /[.C. be3pykosa,

. o JIOCTYI IIpU BXOZE
N.I'. PsOunkuna. — 3-¢ u3a. — Mocksa: Jlabopatopus 3nanwmii, | 2017 1O AOTHHY H Ta-
2017. — 397 c. — ISBN 978-5-00101-503-1. — TekcT: smek- pomio*
TpOHHBIN // JlaHb: S3IEKTPOHHO-OMONMOTEYHAsT CcHUCTEeMa. —
URL: https://e.lanbook.com/book/94111. — Pexum mocryma:
JUISL aBTOPU3. MOJIb30BaTeNei

ITomHOTEKCTOBBIM

JlonoiHUTeILHAS y4eOHAasl JUTEpaTypa

7 | CemenoBbix A.I'. MexMonekymnsipHoe B3aumojieictue. Cuibl
Ban-gep-Baanbca: meroaudeckue ykasaHHs Il CTYICHTOB
o4HO# U 3ao4HOi (hopm oOyuenus / A.I'. CemenoBbix, A.B. 2021 B newaru*®
Hedenos. — Exarepun0Oypr: U3a-so YIJITY

8 | Uponos, N.E. 3amaun no obmei ¢uszmke: yueOHOe mocodue
mis By3oB / W.E. UpomoB. — 18- m3m., crep. — CaHKT- ToMHOTEKCTORLII
[TerepOypr: Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779- 2021 JIOCTYTI TIPH BXO-
2. Tekct: anekTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS Jie O JIOTHHY H
cuctema. — URL: https://e.lanbook.com/book/152437. — Pe- naponto*
KUM JIOCTYIA: JIJIsl aBTOPHU3. TIOJIB30BATEIICH

*- mpex/ie YeM NPOUTH O CChUIKE, HE0OXOIUMO BOITH B CUCTEMY

DOYyHKIIUOHUPOBAHUE AJIEKTPOHHOM WMH(OOPMAIMOHHO-00pa30BaTEIHLHOM CpeIbl 00ecredn-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITIOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI
Kaxnprit oOyuaromuiics obecrieueH JTOCTYIOM K DJIEKTPOHHOW OUOIMOTEUHON cucTeMe
YTIITY (http:/lib.usfeu.ru/), 9bC Usnatennctra Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckasi Oubnmoreka onnain http://biblioclub.ru/, conepxanmx u3aHUs MO OCHOBHBIM H3y4aeMbIM
JTUCITUIIIMHAM U C(POPMUPOBAHHBIX 10 COTJIACOBAHUIO C TIPABOOOIaAaTENIMU YUeOHOU 1 yuyeOHO-
METOIUIECCKON JTUTePATYPHI.

Cl'[paBO‘lHI)le u l/lH(l)OpMalll/IOHHble CHUCTEMBI
1. CHpaBO‘{HO-HpaBOBa}I CHUCTCMaA «KOHCYJ'ILTaHT ITmroc.
2. UudopmanmonHo-nipaBoBoii moprai ['apant. Pexxum noctymna: http://www.garant.ru/
3. ba3a nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3b1 JAHHBIX
1. TOCT Dxkcnepr. Exunas 6a3a TOCTos PO (http://gostexpert.ru/);
2. unpopmanronnsie 6a3nl naHHbIx Pocpeectpa (https://rosreestr.ru/);
3. ®BY PO Ilentp cyaebuoit sxcrepruss (http://www.sudexpert.ru/);
4. Tpaucnoprusiii koucantunr (http://trans-co.ru/?page_id=13);
5. Pectko Xommuar (https://www.restko.ru/).
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7. ®OHJ OLIEHOYHBIX CPEJCTB /Il IPOBeeHUsI MPOMEKYTOYHOM ATTeCTAIUN
o0yyaromuxcs Mo TUCHUNTIHHE
7.1. IlepeyeHb KOMIIETEHUMI € YKa3aHMEM J3TANOB MX (POpMHPOBAHHUA B Mpolecce 0CBOe-
HUS 00pa30BaTeIbHOI MPOrpaMMbl

DopMupyemMble KOMIETEHIIUI Bun u hopma KoHTpOIIS

OIIK - 1 - cniocoben pemarth 3amaun npodec- | [IpoMeKyTOUHBIIE KOHTPOJIb: KOHTPOJIb-
CHOHAJIbHOW JEATCILHOCTH Ha OCHOBE HCIIOJIb- | HBIE BOIIPOCHI K 3a4eTy

30BaHUS TCOPETHUCCKUX U MPAKTHUECKHX OCHOB | TeKymMii KOHTPO/b: OIpPOC, BBIIOJIHEHHE
€CTECTBEHHBIX M TEXHHYECKUX HAyK, a TaKKe | IPaKTMYECKUX DPabOThI, 3aliuTa 3aaad, Te-
MaTeMaTHYECKOTO arnapara CTHpPOBaHHUE

7.2. Onucanue nokasareJsieil 1 KpUTepHeB OLEHNBAHNS KOMIIETEHI[UIT HA PA3JINYHBIX 3Ta-
nax ux popMuUpoBaHUs, ONUCAHME LIKAJ OLIEHUBAHUS

Kpurepun oneHuBaHHMsI YCTHOIO OTBETa HA KOHTPOJIbLHBbIC BONPOCHI 3a4era (Ipo-
MeKYTOYHBI KOHTPOJIb, opmupoBanune komnerenuun OIK-1)

3aumeno — NaH MOJIHBIM WM YaCTUYHO IOJHBIA OTBET HA IIOCTaBJIEHHBIN BOIIPOC, ITOKa-
3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAaHUHI 00 00BEKTE, JOKa3aTeIbHO PACKPBITHI OCHOBHBIC IO-
JIOKEHUSI TEMBI; B OTBETE IIPOCIIEKUBAETCS 4YETKAs CTPYKTYpa, JIOTHYECKas IOCIEI0BATEIIb-
HOCTb, OTpakaroliasi CylIHOCTb PaCKpPbIBAEMBbIX MOHATUHN, TEOPHHl, siBIeHUN. 3HaHHE 00 00BEKTE
JIEMOHCTpHUpYyeTCcs Ha (JOHE MOHMMAHMS €ro B CHCTEME JaHHOM HAayKH M MEXIUCLMITMHAPHBIX
cBsizeil. OTBET M3IIOKEH JIMTEPATYpPHBIM S3BIKOM B TEPMHHAX HayKH, MOKa3aHa CIOCOOHOCTH
OBICTPO pearupoBaTh Ha YTOYHSIOIIKME BOIPOCHI; JOIMYCKAIOTCS HE3HAYMTEIbHBIC OIIMOKH WIIN
HEJI0YEeTHI, HCIIPABICHHBIE 0aKaIaBPOM C MIOMOIIBIO «HABOISIINX)» BOIPOCOB;

He 3aumeno — GakanaBp JeMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IIpEIMETa, HE
yMEeT JieJaTh apryMEHTUPOBAHHBIE BBIBOJBI M IMPUBOAUTH IMPUMEpPHI, IOKA3bIBAECT clladoe Bila-
JIEHUE MOHOJIOTUYECKOM peublo, HE BIIAACET TEPMHUHOJIOTHEN, POSBIIAET OTCYTCTBUE JIOTUYHO-
CTH U NOCJIE0BATEIbHOCTH U3JI0KEHHUS, AEJACT OMMUOKH, KOTOPbIE HE MOXKET UCIPABUTD, JaXKE
IIPU KOPPEKILIMH NIPENOJABATENIEM, OTKA3bIBAETCA OTBEYATh HA 3aHATUH.

Kpurepun oneHuBanus onpoca (TeKyluii KOHTPOJIb, ()OpMUpPOBaAHUE KOMIETEHIUH
OIIK-1):

«5» (omauuno): oNpoc MPONJEH C MEPBOro pasa; AaH MOJIHBIN, pa3BEPHYTHIM OTBET Ha BCE
3aJjaBaeMble MPeroaBaTeIeM BONPOCH], OKAa3aHO 3HAHME M MOHUMaHue TeMbl. O0ydaronuiics
MPAaBWJIBHO OTBETHJI Ha BCE BOMPOCHI MPU COOECETOBAHNH, 3HAET U MIOHUMAET XOJ] BBIITOJIHEHUS
npeacTosiel 1abopaTopHoit paboTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOM MONBITKU; JaH MOJHBINA OTBET Ha BCE 3aj]aBae-
MbI€ IPEINOAaBaTEIEM BOIIPOCHI, TOKa3aHO 3HaHWE U MOHMMaHue TeMbl. O0yyarouuiics mpu co-
Oece0BaHUM MPABUIBLHO OTBETUJI HA BCE BOIMPOCHI C MOMOIIBIO MPEnoiaBaTess, 3HaeT U MOHU-
MAaeT XOJ1 BBIIIOJHEHUS MPeACTOsIIEeN 1a00paToOpHOil pabOTHI.

«3» (yoosremeopumenvHo): ONPOC MPOHJIEH ¢ TPEThEHl MOMBITKH; 1aHbl OTBETHI Ha I0JIO-
BHHY 3aJ]aBa€MbIX IIpernojjaBaTesieM BOIPOCOB, TOKAa3aHO 3HAHUE OCHOBHBIX MOHSTUN TEMBbI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEeHTOB OTCYTCTBYIOT BBIBOABI. Y MEHHE PACKPBITh KOHKPET-
HbIE TIPOSBIICHUSI O0OOIIEHHBIX 3HAHWU HE TMokazaHo OOydJaromuiicss TPH OMPOCE MPABHUIHHO
OTBETHJI Ha OOJIBIIIYIO YaCTh 33/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHe TpeOyeT Mmo-
MIPABOK, KOPPEKIMH; CTYJIEHT 3HAET XOJ1 BBIIIOJHEHHUS PeACTOsIeH Ja00paTopHOil paboThI.

«2» (HeyoosnemeopumenvbHo): ONPOC He MPOWUJEH, 00ydaroUIniics He 3HaeT OCHOB TEMHI,
HE CIOCOOEH JenaTh apryMEHTHPOBaHHBIE BHIBOABI U MPUBOIUTH IPUMEPHI, TOKa3bIBaET ciaaboe
BJIa/ICHNE MOHOJIOTUYECKOM PEUbI0, HE BJIaleeT TEPMUHOJIOTHEN, IIPOSABISAET OTCYTCTBUE JIOTHY-
HOCTH U MOCIIE0BATEIbHOCTH U3JI0KEHHUS, JIeaeT OIINOKH, KOTOPbIe HE MOYKET UCIIPaBUTh, Ja-
e TPU KOPPEKIMU IperoiaBaTesieM, OTKa3bIBaeTCsl 0TBeYaTh Ha Bompockl. OOyuaromuiics He
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CMOTI" OTBCTUTH AK€ Ha IMOJIOBUHY 3a/IaHHBIX €MY BOIIPOCOB, HC 3HACT XOAa MPOBCACHUSA NIPCO-
CTOSIIIIEH JTabOpaTOPHOU PabOTHI.

Kpurepun oneHuBaHus 3alUTHI 327124 (TeKYIIUA KOHTPOJIb, GOPMHUPOBAHUE KOM-
nerenuu OIIK-1)

«5» (omauuno): mnpakTUyeckas paboTa BBINOJIHEHA B CPOK; oopmileHue, CTPYKTypa U
ITOPUTM pEIICHUS 3a/1a4d 00pa3loBhIC; 33/1a4a PEIIeHa CaMOCTOSATENIbHO; PUCYTCTBYIOT COO-
CTBEHHBIE 00O0OIICHHMS, 3aK/I0OUeHUsI U BBIBOJbL. OOyuaromuiicss OpUeHTUPYETCS B 3ajaaye, Mo-
HUMaeT PU3NIECKUN CMBICI TEPMHHOB U OTPEACTICHUN.

«4» (xopowo): TpakTHUECKas padoTa BHIIOJHEHA B CPOK; B OPOPMIICHUHU, CTPYKTYpE U
QITOPUTME pEIIEeHUs 3a/aud HeT TpyObIX OIMOOK; 3ajaya perieHa CaMOCTOATENbHO; MPHCYT-
CTBYIOT COOCTBEHHBIE 000OIIEHUS, 3aKIIIOUEHUS U BBIBObL. OOy4arOmuUics ¢ MOMOUIBIO MPEmo-
JlaBaTessl U HAaBOJMIIMX BOIPOCOB OPHUEHTUPYETCA B 3ajaue, 3HaeT (PU3NYECKUN CMBICI TEPMU-
HOB U OIPEJICTICHU.

«3» (yoosnemsopumenvHo): pakTUYecKass paboTa BBIOJIHEHA C HAapylIeHHeM rpaduka; B
0(OpMIIEHUH, CTPYKTYPE U aJTOPUTM PEIICHUS 3a/1a4ll €CTh HEJOCTATKH; 3aJjaua pelieHa caMo-
CTOSITENIbHO, TIPUCYTCTBYIOT COOCTBEHHBIE 00001meHus1. OOyJalonuiics ¢ TPyIOM OPHEHTUPYET-
csl B 3aj1aue, 3HaeT PU3NYECKUI CMBICI HE BCEX TEPMHUHOB U OMpeAeNICHUM.

«2» (Hey0061emeopumenbHo). aNITOPUTM PEIICHUS IPAKTUYECKON paboThl HE BEPHBIH,
160 UMerTcs rpyOble MaTeMaTudeckue omuoku. OOydaromuics He OpUEHTUPYETCs B 3ajade,
HE MOHUMaeT (PU3MUECKUI CMBICT TEPMUHOB U OTIPEICIICHUH.

Kpurepun oneHuBaHusi BbINOJHEHUA 32/1aHUI B TeCTOBOH (popme (TeKYyIIMH KOH-
Tpoab, popmupoBanne komnerenmun OIK-1)

[To uToram BBINIOJHEHHUS! TECTOBBIX 3aJlaHUI OIICHKA MPOU3BOJIUTCS IO YETHIPEXOallib-
HOM 1mikane. [Ipy nmpaBUIBHBIX OTBETax Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emM8OPUMENbHON,

MeHee 51% - oneHKa «Hey0061emeopumenbHo.

7.3. TunoBbie KOHTPOJIbHbIE 33IaHUS MJIM MHbIE MaTepHasbl, HeOOXOANMBbIE /ISl OLeHKH
3HAHMI, YMeHHiIl, HABBIKOB U (MJIM) OMNbBITA AeATEIbHOCTH, XaPAKTEPU3YIOUIMX 3Talbl
(popMHpoBaHUsI KOMIIETEHIHI1 B polecce 0OCBOEHNUsI 00pa30BaTebHON MPOrpaMMbl

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYyTOYHBII KOHTPOJIb)

1. Yro Ha3bIBalOT MEKMOJIEKYIISIPHBIM B3auMOiecTBUEM ?

2. Ilepeuncnure Bce BUJIBI MEXMOJIEKYJIIPHBIX CHII IPUTSHKEHUS.

3. Kak 3aBucHT OT paccTOsIHHUS MOTEHIMAbHAS YHEPTHsI OPUEHTAIMIOHHOTO MEKMOJIe-
KYJIIPHOTO B3aUMOJENUCTBUSA?

4. O xakoM B3aMMOJIEWCTBUHU UJET peub B CiIydae MPUTSHKEHUS MOJIAPHOW U HEMoJsip-
HOW MOJIEKYJIbI?

5. Kak Ha3bIBalOT CHIIBI IPUTSKEHUS, KOTOPbIE OOBIYHO MPEBOCXOASIT IPYTUE BUJIbI CHUIT
NPUTSDKEHUS Ha MOPSIOK U 1axe 1Ba?

6. Kak 3aBHCHT OT pacCTOSTHHS CHITa MEKMOJIEKYIISIPHOTO OTTATKABAHUS?

7. UYemy paBHa cuJia B3aUMOJEHCTBHS MOJIEKYJ, Ha PAcCTOSHUHU, COOTBETCTBYIOILIEM
MUHHMYMY NOTEHIIMAIIBHON SHEPTUH?

8. 3anummre ypaBHenue Ban-pep-Baanbca. Chopmynupyiite NpUYMHBL, BBI3BABIIUE
HE0OXOUMOCTb BBEJICHUS TONPABOK B YpaBHEHHE COCTOSHUS UJCAIbHOTO Ta3a.

9. 3a kaxue 5 dexTh oTBeuaroT noctosiHEbie @ H D B ypauenun Ban-nep-Baanbca?
10. IToctpoiite cemeicTBO peaybHBIX H30TepM. OTMEThTE Yy4YacTKM OAHO(A3HBIX H
JIBYX(a3HBIX COCTOSTHUM.
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11. Kakum 00pa3oM pacCUUTHIBAIOTCS KPUTHUECKUE TAPAMETPhI CUCTEMBbI?

12. OOBsicHUTE ycTapeBIee MOHATHE «a0COMIOTHBIN razy. [louemy ero BBemm?

13. Kak nasbiBaerca 3((dekr, ¢ MoMOIbI0 KOTOPOTO MOXKHO CYIIECTBEHHO MOHH3HUTH
TeMIIepaTypy B CUCTEME U IOCTUYb KPUTHUECKUX ITapaMETPOB.

14. TlonsTue «xkpucrammueckas pemerka», cxemsl ['TIK n OLIK pemerTok.

15. Yto Takoe nucinokanus u BekTop broprepca?

16. 3anmummre BexTopa broprepca nomusix aucnokarmii A 'K u OLIK pemerox.

17. Tlepeuncaute TIOCKOCTH «ierkoro» ckoibxeHus st 'K u OLIK kpuctanios.

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

19. MlaiiTe ompexneneHue ynpyroi u Heynpyroi aedopmaruu, ynpyroro 1 KOHTaKTHOTO
B3aUMO/JICHCTBHUS.

20. Ucrounuk Opanka-Punma, Oapeep Jlomepa-Korrpemna, o0OOOIICHHBI HCTOYHUK
®panka-Puna.

21. PucroH, BexTop broprepca kpucroHa.

22. Kpurepuii ®panka 11t yCTOMYMBOCTH KPUCTOHA.

23. Paznuuune ycnoBuii 00pa3oBaHWs MapTEHCUTA OXJIAKICHHS, HANPSDKEHHS U aedop-
MalMH.

24. Cuenapuu (GOPMHPOBAHUS KPUCTAIIIOB MapTEHCHUTA 1e(hOPMAIIHH.
25. AtomHOe Aapo «cocTtaBuian» u3 N HyKIIOHOB (Macca KaXIOro HYKJIOHa paB-
Ha m). YeMy paBHBI Macca U yZellbHas SHEPrus CBs3U Aapa?

26. Yem oTiMUYarOTCS U300apbl OT H30TOIMOB?

27. Tlouemy IPOYHOCTH SACP YMEHBIIACTCS y TSHKEIBIX AJIEMEHTOB?

28. Kak u BO CKOJIbKO pa3 U3MEHUTCS YMCIIO sJIep paJlOaKTUBHOTO BEIIECTBA 3a BpeMs,
paBHOE TpPeEM IepuojiaM nojypacnanaa’?

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

30. Kak o0msicHsIeTCS @ -paciiaj Ha OCHOBE KBaHTOBOUM TeOpuu?

31. Kak M3MeHHUTCs IOJIOKEHHE XMMHUYecKoro siaemeHTta B I[lepuoanyeckoil cucreme
3JIEMEHTOB IOCJIE JIBYX a -paclajioB sJIep €ro aToMoB? IOCJIE MOCIEI0BaTEIbHbIX OJHOIO a -
pacriajza u IByX p -pacnajioB?

32. V3MeHUTCS M XUMHYECKas TPHUPOJA DIIEMEHTa NpPU HCIYCKaHUU €ro SIpoM Y-
KBaHTa?

33. Kakwue siBieHUS COMPOBOXKIAIOT MPOXOXKICHHE raMMa-U3TydeHHs Yepe3 BEIIeCTBO H
B YEM UX CYTb?

34. Tlon neiicTBHEM KaKUX YacTHIl (a-9aCTHUIl, HEUTPOHOB) SAJEPHBIC PeaKIuu Oomee (-
¢dextuBHbI? [Touemy?

35. O0bscHUTE BEIOPOC HEUTPUHO (AHTUHEHTPUHO) MpH p* -pacmagax.

36. Ilo kakuM mpHU3HAKaM KJIacCu(PUIUPYIOTCS SACpHbIE peaKuu?

37. 3ammmmure cxemy e-3axBara. UTo compoBoxkiaeT e'-3axBar? B uem ero orimume ot
p" -pacnanos?

38. Uro mpencrasmnsieT co0oii peakuus AeneHus saep? [Ipumepsr.

39. OxapaxTepu3syiite HeUTpoHbI AeneHus. Kakue oHu 6b1BaroT?

40. B pesynbTaTe Kakoil peakiuu MPOMCXOMHUT MpeBparenue saep 213 B aapa Pu ? Ka-
KOBBI €€ MePCIeKTUBbI?

41. Yto MOXHO CKa3aTh O XapakTepe IEMHOW peakiuu neneHus, eciau: 1) x> 1; 2) k
=1;3) k< 1?

IIpuMmepsl 3a1a4, BLIHOCUMBbIE HA MPAKTHYeCKHE Pa00ThI (TEKYLIHM KOHTPOJIb)

3aoauu pewaromes no eapuanmam, Homep 6apUAHMA COOMEEMCMBYem NOCIeOHel Yugh-
pe wugppa cmydenma
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Bapuanrt 1

- Kaxkoii Tok mia3Mbel HEOOXOAMMO MOAIEP)KUBATH B TOKaMake ¢ mapamerpamu R=5 m, a
= 1,5 M u nonem Ha ocu 5Tn?

- Uemy paBHa CKOpOCTH Jpeii(a mia3Mbl BO BHEITHEM CKpPETI CJIO€ TOKaMaka C mapameT-
pamu R =5 M, a=0,5 M u monem Ha ocu 5 TJ, Ipy HANPSHKEHHOCTH a3UMYTaJIbHOIO YJIEKTpUYE-
ckoro noiist E= 50 B/ecm?

Bapuanr 2

- Kakue HeyCTOMUMBOCTH CTAOMIM3UPYET MEIHBIN KOXKYX TOJIIUHOM 1,5 cM.?

- Yemy paBeH kodhdurmeHT 60MoBCKOH nuddy3un Ha BHEIIHEM 00BOIC TOPOUAATBHON
MarHuTHOM JIOBYIIKU ¢ nmapamerpamu R= 1,5 m, a = 0,5m u nosiem Ha ocu 3,5 Ti npu temnepa-
Type mwia3msl 100 aB?

Bapuant 3

- Kakas cuina npelictByer Ha Kaxayro nU3 16 KaTyllek TOpOMIAIbHOrO MOJI B TOKaMaKe
R=3m, a=1 M, B=2 Tn?

- C kako# JIMHOW BOJHBI HAJ0 MCIIOIb30BaTh TUPOTPOHBI JJI HAarpeBa IJia3Mbl B yCTa-
HOBKE C MAarHUTHBIM niosieM 3T1.?

Bapuanr 4

- Halitu cwity, IEeHCTBYIOIIYIO Ha PACIIOJIOKEHHBIN B IEHTPAIIbHOM I'OPU30HTAJIbHOM Ce-
YEeHUU TOKAMAKa Ha PacCTOSHUU | M OT TOPOUJAIBHON OCH TOKONOABO JIMHOM 20 cM ¢ TOKOM
5 kA nipu Toke B razme 500 KA.

- Kakoii 4acToThl BO3MYIIICHUSI BMOPOKEHHOM B MarHUTHOE T10JIE€ YCTAHOBKHU CTAOMIIH3H-
pYET CTEeHKa BaKyyMHOW KaMephbl U3 HEP)KaBEIOIIEeH CTAJIM TOJIIUHOW 15 MM (compoTHBIICHHE
HepK. ctanu B 70 pa3 Gombliie CONpOTUBICHUS MeH)?

Bapmuanr S

- Ha xakoii nimuHe BOJHBI HaJI0 HAarpeBaTh MOHBI IEUTEPHs B TUIa3ME TOKaMaKa ¢ MarHUT-
HBIM mmosieM 3,5 Tna?

- Kakyro MOIIHOCTB JONOIHUTENBHOTO HATPEBA IJIa3Mbl IyYKOM HEUTPAJIOB HAJ0 BBECTU
B ToKamak ¢ h = 1014 cm-3, R =5 M mig co3gauns Toka 5 MA?

Bapuanr 6

— HaiiTn sHEpruo mHXKEKIUH HEUTPaIbHBIX aTOMOB JIEUTEpUs I HarpeBa Iia3Mbl B TO-
kamake ¢ a= 1 mun = 5%10% v3

- Kakyro MOIIHOCTh TOMOJHUTEIBHOTO HAarpeBa Iia3Mbl IyYKOM HEUTPAJIOB HaJ0 BBECTH
B Tokamak cn=2-10%cm3, R=1,5m, a=0,5 M st HarpeBa 1ia3mel Ha 10 kB?

Bapuanr 7

- Uro Gomblie U BO CKOIBKO MPUMEPHO pa3: dHEPTHUs, COAEPKAIIAsACA B TEPMOSIEPHOU
MJIa3Me TOKaMaka Wi 3araceHHasi B MArHUTHOM T10J1e?

- Kakoii npenenpHbI TOK MOKHO TIOJJIEP)KUBATh B TOKaMake ¢ mapameTpamu R= 6 M, a
=2wMm, H=5Tn?

- Kak u3meHsTCs panivalMOHHBIE MOTEPU HPHEPTUU U3 U30TEPMUUYECKON TEPMOSIEPHOM
MJIa3Mbl [IPU YBEJIMUEHUH CPEHETO 3apsiia MOHOB B HEM B 2 pa3a U TaKOM € YMEHbUICHUU TEM-
nepaTypbl?

3aganus B TeCTOBOI (popMme (TeKyLMii KOHTPOJIb)
DparMeHT TeCTOBLIX 3a1aHUM K pa3enay «MexMoJIeKyIspHoe B3aUMOAeiiCTBHE)»

K cunam medcmonexynapnozo npumsasicenus omHocames (8vlbepume 0OUH UNU HECKONbKO Npa-
BUTILHBIX OMEEMo8)

d) OpHCHTALMOHHBIC

b) unTepdepeHIInOHHbIC

C) MHIYKIIMOHHbBIE

d) nmucrnepcuoHHBIE

14



e) nudpakIoHHbIC
Tlomenyuanvhas snepaust MeNHCMONEKYIAPHO20 NPUMSNCEHUSL 3AGUCUM OM PACCMOSIHUSL NO 3AKO-
Hy
a) r -12
b) r -10
c)r®
dr*
e) r
Cunbl npumsiicerusi 08X HeNOAPHbIX MOJIEKYIl HA3bl8AIOM
a) OpUEHTAI[HOHHbIC
b) unTepPepeHInOHHbIC
C) MHIYKIMOHHBIC
d) aucnepcuoHHbIC
e) nudpaKIHOHHBIE
Cuna MexicmMoneKyiapHO20 OMMAIKUBAHUSL 3A6UCUN O PACCMOSIHUS NO 3AKOHY

Kax nasvieaemcs popmyna naubonee uacmo ucnonvzyemast 0jis paciema nOmeHyUuaIbHoU SHep-
2UU MEIHCMONICKYAPHO20 83AUMOOCUCMEUsL?

a) morenuuman Jlennapna-/I>xonca

b) ypaBuenune MenneneeBa — Kiaiinepona

C) MOTEHIMAJ JTUTIOJISI

d) ypaBHenue DiiHITeiHA

e) nmoreHmai Mop3e

Tlonpaesxa Q 6 ypasnenuu Ban-oep-Baanvca omeeuaem 3a
a) 9TO MOMpPAaBKa K JaBICHUIO, CBA3aHHAS C HAIUYUEM CHUJT TIPUTSKEHUS
0) 9TO momnpaBka K 00beMy, CBA3aHHAs C HAJTMYHEM COOCTBEHHOT'O0 00beMa MOJIEKYJI ra3a
B) 3TO MOMNpaBKa K JIaBJICHUIO, CBSI3aHHAsI C HATMYMEM CUJI OTTAJIKUBAHUS
') 3TO NOMpaBKa K JaBJICHMIO, CBSI3aHHAsl C HAJIMYUEM CUJI MEXMOJIEKYJISIPHOTO B3aUMO-
JENUCTBHUS
Hzomepma 2aza Ban-dep-Baanvca npu memnepamype gvluie Kpumuieckou umeem euo
a) MOHOTOHHOH (yHKIIMHU 0€3 TOUKH Meperuoda
0) MOHOTOHHOM ()YHKIIMM C TOYKOM eperuda
B) HEMOHOTOHHOW (D)YHKIIUHU C OTHUM 3KCTPEMYMOM
I') HEMOHOTOHHOM ()YHKIIMH C JBYMsI SKCTPEMYMaMHU
Ipu memnepamype 50° C 6 acudxyio gpasy moucro nepegecmi
a) YIJIEKUCIIBIN Ta3
0) kucmopon
B) COJIIHYIO KHUCJIOTY
T) Tenui
Buympennss snepeus 2aza Ban-dep-Baanwca onpeodensemcs
a) TOJILKO TEMIIepaTypoil
0) TeMriepaTypoi U 00bEMOM
B) TEMIIEPATYpOH U JaBICHUEM
I') TEMIEPaTypoil, 00bEMOM U JIaBJICHHEM
I'az Ban-dep-Baanvca npu pacuuperuu oxaaxcoaemcs, eciu
a) CUJIbl IPUTSDKEHUS TPEBBIIIAIOT CUJIbl OTTAIKUBAHUS
0) CUJIBI OTTAIIKMBAHHUS TPEBBIIAIOT CUIIBI IPUTSKEHUS
B) Bcerna
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I') HUKOT1a
Yempoticmeo ona corcusicenus eaza, paspabomannoe I1.J1. Kanuyeii nazvieaemcs
a) TypboaeTanaepom
0) TypOuHOMI
B) JIpOoCCeb
I') HET CEeMAIBLHOTO Ha3BaHU

TecToBble 3a1anus (pparmMenT) K pazaeny
«@opMHpOBaHHUE MMOJIOC CABUIa M MAPTEHCUTA AedopMannm» (TEKyIHA KOHTPOJIb)

Jns nnockocmu (111) 6 I'lIK kpucmanne éexkmop bropzepca nonnou oucrokayuu 3mo
a) [112]
b) [11-2]
c) [1-12]
d) [-112]
Jlunus nepeceuenus niockocmeti cxonvoicenuss (11-1) u (111) ¢ I'lIK kpucmanne smo
a) [110]
b) [10-1]
c) [1-10]
d) [-100]
Coenacro kpumepuro @panka Kpucmown 6yoem ycmouuus, eciu y2on medxcoy eekmopamu bop-
eepca 83aumo0eicmayrouux cucmem 6yoem
a) OCTPBIM
b) Tymeim
C) IPSIMBIM
d) ot yria He 3aBUCHT
Cmanoapmuas opuenmuposka epanuy nonoc cosuea 6 I'L[K kpucmanne 01 akmusHuIX cucmem
ckoavorcenust (110) u (112) npu N=m umeem 6uo
a) [110]
b) [10-1]
c) [1-10]
d) [00-1]

TecToBbie 3ananus (pparmenT) K pasaery
«Hu3zkoremMnepaTypHbIil IePHBIA CHHTE3» (TEKYLIMH KOHTPOJIb)

Haiioume npasunvroe onpedenenue s0epHoll peakyuu.
a) [Ipouiecc B3auMoAeCcTBHSI aTOMHOTO SIpa C AIEMEHTapPHBIMH YaCTUIIAMHU
b) IMporecc B3aMMOACHCTBUS aTOMHOTO sijipa C APYTUM SAPOM WM 3J€MEHTapHOW Ya-
CTHULIEN
c) I[Iporecc B3auMOICHCTBUS HYKJIIOHOB JIPYT C APYrOM
d) IIporiecc B3aMMOCHCTBHUS AaTOMHBIX SIIEP APYT C APYTOM
Haiioume npasunvryto 3anuce sdepnou peaxyuu no2nowenus kaomuem-113 (nomep 6 mabauye
Menoeneesa 48) nelimpona, ¢ gvloeneHuem 2amMma-KeaHma.
a) 113cd48 (T]’,Y) 114cd48
b) 113Cd48 (,Y ’n) 114Cd48
¢) 8Cdua3 (v, n) *®Cd114
d) 113Cd48 (‘1,7) 114Cd49
Kaxkorti npubop nossonsem ghomozpaguposams mpexu s0epHuIX yacmuy 8 MacHUMHOM noie?
a) MOHU3AIMOHHAS Kamepa
b) CUMHTHIAIHOHHBIN TETEKTOP
C) YepEHKOBCKHI CYETYHK
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d) kamepa Buiibcona
Kaxkoti uz 3akon06 coxpanenus 6 10epHbix peakyusx He 8blNoaHsemca?

a) 3aKOH COXpPaHEHUS SHEPTUU

b) 3akoH coXpaHEHHs YKCia IPOTOHOB

C) 3aKOH COXpaHCHUs 3apsiaa

d) 3aKOH cOXpaHEeHHUs YUCIa HYKJIOHOB
Onpeoenume Koppekmuoe onpeoeieHue ceyeHus 10epHoll peaKyuu.

a) BEJIMYMHA, XapaKTePHU3YIOIllas BEPOITHOCTh OCYIIECTBICHUS JAaHHOW peakuu

b) mormians momepeyHoro ceueHust 00pasia, MoABEPraroIIerocs 00JIyUYeHHIO, TPH ToMa-
JAHUH Ha KOTOPYIO YaCTHUI[bI TPOUCXOJUT rapaHTUPOBAHHOE B3aUMOJICHCTBUE

C) mornepeyHoe CeUCHHE AApa, KOTOPOE B3aUMOICHCTBYET C HAICTAIOIICH YaCTHIICH

d) rutoma b MOBEPXHOCTH S/Ipa, HA KOTOPYIO MOXET IMOINACTh YaCTHIA, yYacTBYIOIIAs BO
B3aMMO/JICHCTBUU
Ymo ¢uzuxu nonumarom noo mepmuHom «KyJ10HOBCKULL bapvepy?

a) MaKCHUMAJIbHYIO BEJIMYMHY 3apsjia sapa, KOTopas MPEensSTCTBYET SACPHOMY B3aUMO-
JIEHCTBUIO C MOJOKHUTEIBHO 3apsSKEHHON YacTuLen

b) MuHUMaNTBHBIN 3apsa, KOTOPHIM JODKHO 00JIafaTh JIETKOE SAPO, YTOOBI OHO MOTJIO
BCTYNUTDH BO B3aUMOJICUCTBUE C TSHKEIBIM SAPOM-MHIIIEHBIO

C) BEIWYMHY CHJ TPaBUTAIIMOHHOTO B3aWMOJICHCTBHS, KOTOPOE JOJKEH IPEOI0JICTh
HEUTPOH, YTOOBI BHUIETETH U3 Spa

d) BemuuMHY SHEPTUHU JACKTPOMArHUTHOTO B3aUMOJICHCTBHS, KOTOPYIO JOJDKHA MPEOI0-
JIeTh 3apsDKEHHAs 4aCcTUIA, YTOOBI BCTYIHTD B sIIEPHOE B3aMMOJICHCTBHE

7.4. CooTBeTCTBHE IIKAJBI OLIEHOK U YPOBHel ¢(hpopMUPOBAHHBIX KOMIIETCHIIMI

YpoBeHb
chopmMHpoBaH-
HBIX
KOMIIETCHIUI

Orenka [Mosticuenmst

TeopeTnueckoe coaepx’aHue Kypca OCBOCHO IMOJHOCTHIO,
BCE MPEAYCMOTPEHHBIE MPOTrpaMMOil 00ydeHHs yueOHbIe
3aJJaHUS BBHITIOTHEHEI.

OOyyaromuiicss JEMOHCTPUPYET CIMOCOOHOCTh CTaBUTh U
Bricokwnit 3auTeHo pelmaTh WHKEHEPHbIE U HAayYHO-TEXHUYECKHE 3aJa4d B
cdepe cBoeii mpodecCHOHaATHHON IEATETHHOCTH U HOBBIX
MEKIUCIUIIJIMHAPHBIX HAIIPABJICHUHN C UC-TI0JIb30BAHUEM
€CTECTBEHHOHAYYHbIX, MATEMaTUYECKUX U TEXHOJIOTHYE-
CKHUX MOJieneH

Teopernueckoe coepkaHue Kypca OCBOCHO IOJTHOCTBIO,
BCE MPEIYCMOTPEHHBIE MPOrpaMMON OOydeHUs yueOHbIE
3a/1aHHs BBIIIOJIHEHB] C HE3HAYUTEIILHBIMU 3aMEYaHUSAMU.
OOyuaromumiicsi crocoOeH CTaBUTh W peliaTh HHXKEHEP-
bazoBblit 3a4reHo Hble 1 HAay4YHO-TEXHHYECKHE 3a/1aud B cdepe cBoel mpo-
(beccroHaNbHON AESITETPHOCTH M HOBBIX MEXKIUCIUILIN-
HapHBIX HAIIPaBIECHUN C KCIIOJIb30BAaHUEM ECTECTBEHHO-
Hay4HBIX, MATEMaTUYECKUX U TEXHOJIOTMYECKUX MOJIETEN

TeopeTtnueckoe coiepx aHUe Kypca OCBOEHO YaCTUYHO,
OOJILITMHCTBO MPETyCMOTPEHHBIX TPOrpaMMoii 00ydeHus
IToporossIii 3auTeHo yueOHBIX 3aJJaHUH BBHIIIOJHEHO, B HUX UMEIOTCS OIINOKH.

OOyyaromuiicst oI pyKOBOJICTBOM CIOCOOEH CTaBUTh U
peliaTh MH)KEHEpPHbIE U HAay4YHO-TEXHUYECKHE 3aJlaud B
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YpoBeHb
chopMHpOBaH-
HBIX
KOMIIETCHIUHI

OneHKa [Tosicuenust

chepe cBoeii mpodhecCHOHATTLHON NeATeILHOCTH U HOBBIX
MEKIUCLUIJIMHAPHBIX HAIMPABJICHUN C UCIOJb30BAHUEM
€CTECTBEHHOHAYYHBIX, MATEMaTUYECKUX U TEXHOJIOTHYE-
CKHX MOJIeIeH

Teopernueckoe coaep)KaHHE Kypca HE OCBOEHO, OOJIb-
NIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMOil  O00ydeHus
y4eOHBIX 3aJaHui JTUOO HE BBIIOJIHEHBI, TUOO COAEPKAT
rpyOble OUIMOKH; JONOJHUTENIbHAS CaMOCTOSITENbHAs pa-
0oTa HajJ MaTepuajoM He IpHUBeia K KakoMy-JIMOO 3Ha-
YUTEIFHOMY IOBBIIICHUIO KA4Y€CTBA BBIIOJHCHUS Yy4eO-
Huzkuni He 3auteno HEIX 3aJaHUMN.

OOyuatomuiics He CIIOCOOCH CTaBUTh M PELIaTh HHXKeE-
HEpHbIE U HAyYHO-TEXHUYECKHE 3ajauu B cepe cBoei
po(heCCHOHATTLHOM JEATSIIEHOCTH W HOBBIX MEXIVCIIH-
TJIMHAPHBIX HAMPABJICHUHA C MCIIOJIb30BAHUEM €CTECTBEH-
HOHAYYHBIX, MATEMAaTUYCCKUX U TEXHOJIOTHICCKHX MOJIC-
JIeH

8. Meroanyeckue ykazaHus 1Jisl CAMOCTOSITEIbHON paGoThl 00y4aroIuxcst

CaMocTosiTenbHasi paboTa CIoCOOCTBYET 3aKPEIUICHUIO HABBIKOB Pa0OTHI ¢ y4eOHOU U
HAYYHOU JTUTEPATypOMl, OCMBICICHUIO U 3aKPEIJICHHUIO TEOPETHUECKOro MaTepuaia Mo yMEHUIO
apryMEeHTHPOBAHO TpeyIaraTh GU3NISCKUE MOJICIIH MTPOIIECCOB, BKITFOYast 000CHOBAHHBIN BHIOOD
MeTOJla U amnmapaTypHOro oGopMIIEHHs] TEXHOJOTHYECKOTro MpoIlecca, MO3BOJSIONIUE MaKCH-
MaJIBHO OBICTPO ¥ 3()PPEKTUBHO PEIIUTH TOCTABIICHHYIO HHKEHEPHYIO 3a71a4y.

CaMocTtosiTenbHast paboTa BBIMONHIETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpeMs IO 3a-
JTAHUIO W TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBarelisi, HO 0e3 ero HEmoCPeJICTBEHHOTO
yuacTusi (IIpH YaCTUYHOM HETOCPEICTBEHHOM YYacTHUU TPENOJaBaTesi, OCTaBISAIONIEM Bedy-
Y0 pOJIb B KOHTPOJIE 32 pabOTO# CTYJEHTOB).

B mpouecce n3yueHuss AUCHUIUIHHBI «JlomONHUTENbHBIE TTaBbl (GU3UKKU» OakaTaBpaMu
nHanpasnenus 23.03.01 — ochosrbimu sudamu camocmosmenvro pabomol SIBISFOTCS

— TMOJTOTOBKA K ayJUTOPHBIM 3aHATUSAM (JIEKIHSIM, MMPAKTUYECKUM M J1aOOPaTOPHBIM 3a-
HSATUSIM) U BBITTOJTHEHUE COOTBETCTBYIONINX 3aJIaHU;

— caMmocTosTeNnbHas paboTa HaJ OTJACIbHBIMU TeMaMH y4eOHOW NUCIUIUIMHBI B COOTBET-
CTBUU C YI€OHO-TEMAaTUICCKUM ILIAHOM;

— BBINIOJIHEHHE TECTOBBIX 3aJIJaHUM;

— TIOJITOTOBKA K 3a4eTy.

Ha s3anamusx nexyuonnozo muna TpenojaBaTelb W3JIaraeT U Pa3bsCHSAET OCHOBHBIC,
HauboJee CI0KHBIE MOHATHS TEMBI, a TAK)KE CBA3aHHBIE C HUIMH TEOPETUYECKUE U MPAKTUUYECKUE
POOJIEMBI, TaeT PEKOMEH/IAlNY Ha BBITOJIHEHUE CAMOCTOSTEILHOW PabOTHI.

B xone nekuuii 00y4aromumMces peKOMEHTyeTCs:

— BECTH KOHCITEKTHPOBAHKE YIeOHOT0 MaTepHala;

— oOpaiaTe BHUMaHUE Ha OTpeJeNieHUs] MOHATHI, (POPMYITHPOBKU 3aKOHOB M MX MaTe-
MaTHYeCKOE BBIPOKEHHUE, TOJIOKEHHUS, PACKPHIBAIOIINE COMCPKAHUE T€X WM WHBIX SBJICHUU W
MPOIIECCOB, HAYYHBIEC BHIBOIBI M MMPAKTUYECKUE PEKOMEHIAINH 10 UX MPUMEHEHUIO;

— 3aJ1aBaTh IMPEIOJIABATEIII0 YTOYHSIONINE BOMPOCH! C MEIbI0 YACHEHUS TEOPETUUCCKUX
MOJIO’KEHUH, pa3pelIeHNs CIOPHBIX CUTYAIUH.

B pabounx KOHCIEKTax j>KelaTeIbHO OCTAaBIISITH ITOJISI, HA KOTOPBIX BO BHEAYIHUTOPHOE

18



BpEMs MOKHO CZETaTh MOMETKH U3 YUeOHO-METOINYECKOTO 00ECIIeUeHUs A1 CAMOCTOSTEIbHON
paboThl 00yYarOMIMXCs, JOTONHSIONIET0 MaTepual MPOCIYIIaHHOM JIEKINH, a TaKXe MOMETKH,
MOTYEPKUBAIOIINE 0COOYIO BAXXHOCTh TE€X MJIM UHBIX TEOPETUYECKHUX MOJI0KECHUH.

Jljig ycrienHoro oBjia/ieHus KypcoM HeoOXOAMMO IMocelaTh BCe JEKIUHU, TaK KaK Tema-
TUYECKUN MaTepHuaj B3aUMOCBSI3aH MEXIy coOoi. B ciyuasx mpomycka 3aHATHS CTYACHTY
HEOOXOJUMO CaMOCTOSTEIbHO M3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO
IPOIYLIEHHOW TEME BO BpeMsI HHAMBUAYAIbHBIX KOHCYIbTALUI.

BaxHOl 9acThi0 caMOCTOSATENBHOW pabOTHI SBISIETCS YTEHUE Y4eOHOW M HAY4IHOW JUTEpa-
Typbl. OCHOBHasI (PYHKIMSI y4EOHUKOB — OPHEHTUPOBATh CTYACHTA B CHUCTEME 3HAHWM, YMEHHH U
HaBBIKOB, KOTOPBIE TOJKHBI OBITH YCBOEHBI OYIYIIIMMU CIICIMATUCTAMU 110 JAHHOW JAUCIMILIMHE.

Brimonnenue npakmuueckux pabom — pewieHue 3a0ay SBISETCS YaCTbIO CaMOCTOSATEIBHOM
paboThl OakajiaBpa W MpeaycMaTpUBAET MHAMBUAYaIbHYIO paboTy oOydaromerocs ¢ y4yeOHOM,
TEXHUYECKON U CIPABOYHOM JIMTEPATypOH IO COOTBETCTBYIOLIUM TEMaM IIPAKTUYECKUX 3aHs-
Tui. Llenbro mpakTHueckoi paboThl — 3aKperieHne U OTPadOTKa MPAKTUUYECKUX HABBIKOB, MOJY-
YEHHBIX Ha JICKIIMOHHBIX 3aHATHsAX. OOydaromuiicss BBHIIOIHIET 3a/JaHue Mo Bapuanty. Homep
BapHaHTa COOTBETCTBYET IocieaHel uudpe mudpa cryaenra.

PykoBonuTens u3 uncia npenojaBaTeseil Kageapbl OCYILECTBISET TEKYIEe PYKOBOACTBO,
KOTOpPO€ BKIIIOYAET: CUCTEMATHUYeCKHE KOHCYJIbTAIIMM C LIETBI0 OKa3aHUS OPraHU3alMOHHOW U
Hay4YHO-METOJIMYECKON MOMOUIM OakanaBpy; KOHTPOJb HaJ BBIIOJHEHUEM PaOOThl B YCTaHOB-
JICHHBIE CPOKU; IPOBEPKY CoAepkKaHMs U 0OPMIICHHSI 3aBEPILICHHON pabOTHI.

[TpakTrueckast paboTa BBINOIHIETCS 00yUYaIOLUIUMCS CAMOCTOSITENIBHO U MPECTABIAETCS K
MIPOBEPKE MPEToAaBaTesio 0 Havyajaa 9K3aMeHAI[MOHHON CECCUU.

CamocTosTeIbHOE BBIIOIHEHUE MeCho8blX 3a0anuti IO BCEM pa3zenaM JUCIUIUTHHBI chop-
MUpoBaHbI B poHie orieHouHbIX cpencts (POC)

JlaHHBIE TECTHI MOT'YT UCIIOJIb30BaThCS:

- O6y‘laIOI_I_[I/IMI/IC$I IIpH IIOATOTOBKEC K 3a4€Ty B (1)OpMe CaMOIIPpOBCPKHU 3HaHPII>i;

— IpenojaBaTesIIMU JUIsl IPOBEPKH 3HAHUM B KauecTBE (POPMbI MPOMEKYTOUYHOIO KOH-
TPOJIA HA 3aHATHUAX;

— JUTS IPOBEPKH OCTATOYHBIX 3HAHHHA 00YJAFOIINUXCS, H3yYUBIIHNX JAHHBIA KypC.

TecToBbIC 3a/1aHKs pacCCUUTaHBl HA CAMOCTOSTEIbHYIO PadOTy 0€3 MCIOIb30BaHHs BCIIOMO-
raTellbHBIX MaTeprajioB. To ecTh NP MX BBITOJHEHUH HE CIICAYET MOJIb30BaThCs YUeOHOW U IPYTH-
MU BUJAMH JTUTEPATYPHIL.

J171s1 BBITTOJTHEHUST TECTOBOTO 3aJIaHUs, TIPEKIIC BCETO, CIISyeT BHUMATEILHO MTPOYUTATH T10-
cTaBJIeHHBIN Bompoc. [locne 03HaKOMIIEHHS C BOIPOCOM CIIEAYET MPHUCTYMATh K MPOUYTEHUIO Mpe/i-
JlaraeéMbIX BapUAHTOB OTBeTa. HeoOXoauMo MpounTaTh BCe BAPUAHTHI U B KAUECTBE OTBETA CIICIYET
BBIOpaTh UHEKC (1HpoBOEe 0003HAUEHHE), COOTBETCTBYIOIINI TPABUILHOMY OTBETY.

Ha BrITIONTHEHHE TecTa OTBOAUTCS OrpaHIYeHHOE BpeMsi. OHO MOYKET BapbUPOBATHCS B 3aBH-
CHUMOCTH OT YPOBHS TECTUPYEMBIX, CIIOHOCTU U 00beMa TecTa. Kak mpaBuiio, Bpemsi BBITTOTHEHUS
TECTOBOT'O 3aJ[aHHs Onpeernsiercst u3 pacuyera 60 CeKyH Ha OJMH BOTIPOC.

Copep:xaHne TeCTOB MO IUCIHUIUIMHE OPUEHTHPOBAHO Ha TOJTOTOBKY OakallaBpoB MO OC-
HOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIITOJIHEHHUS TECTa MO3BOJISICT MPEIOIaBATEIsIM CYAUTh O
X0JIe CAaMOCTOSITENNEHOM pabOThI 00YYaIOIINXCS B MEKCECCUOHHBIHN MEPUO/I U O CTETIEHU UX MOATO-
TOBKH K 3a4€TY.

9. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEeMbIX
MPHU OCYLIECTBJICHNH 00Pa30BaTEJIbHOI0 MPOLEcca Mo JUCIHUIINHE

Jlyis ycrenrHoro OBJa/ieHUs JUCIUILTMHOW WCIONB3YIOTCS CIEAyIoInue WH(GOpMaInoH-
HBIE TEXHOJIOTUU OOYJICHHUS:

e [lpu mpoBeAeHUM JEKUUN HCIONB3YIOTCA MPE3EHTAMUM MaTepuana B Iporpamme
Microsoft Office (PowerPoint).
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¢ [lpakTudeckue 3aHATHE MO TUCIUILUIMHE TPOBOAATCS C MPUMEHEHUEM HEOOXOAUMOTO
METOJMYECKOro MaTepuasa (MeToAUYeCKre yKa3aHusl, CIPaBOYHUKHI, HOPMAaTUBBI U T.11.)

e JlaGoparopHble 3aHATUS 10 JUCHUIUIMHE TPOBOJSATCS B CICIUATN3UPOBAHHBIX
naboparopusx: «Ontuka u aToMHas ¢u3nka», «MeXaHUKHM U MOJIEKYJSIpHON (Qu3uKm»,
«DJIEKTPUYIECTBO U MAarHETU3M.

Ha npaktuueckux 3aHATHSIX CTYAEHTHI OTpaOaThIBal0 HABBIKHU pelleHus GU3NYECKUX 3a-
Jad ¢ 000CHOBaHHEM BbIOOpa (PU3NUECKON MOJIEIH.

JlaGoparopHble 3aHATHS MO JUCIHHUIUIMHE TPOBOAATCS C UCIOJIB30BAaHUE PA3IMYHOIO Jia-
OopaTopHOro 000pYIOBaHMsI, a TAK)KE Ha JTA0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3ansTuu o0y-
YaIOMIMICS 3HAKOMUTCS ¢ (PU3NYECKUMHU METOJaMH aHaliu3a, paboTol U ycTpoiicTBOM j1abopa-
TOPHOTO O0OPYIOBAHUS, HCIIOIB3yEMOT0 TP pelieHrH (PU3NIECKHUX 3a]a4, YUUTCS TIPOBOJAUTH
9KCIIEPUMEHTHI, CTPOUTh (PU3NYECKUE MOJENH, IPOBOAUTH PACUYEThl U JIeJaTh OLIEHKY MOTpel-
HOCTEH.

B nponecce nzydueHus AMCUUIUIMHBI Y4eOHBIMU LEISIMH SBIISIOTCS BOCIIPUSITUE YUeOHOU
uH(popMalui O (PU3NYECKUX OCHOBAX W MPUHIUIAX JIAOOPATOPHOW pabOTHI, €€ YCBOCHHE,
3allOMUHaHKE, a TAaKXKe CTPYKTYPHUPOBAHUE MOTYUCHHBIX 3HAHUM U pa3BUTHE UHTEIUICKTYalIbHBIX
YMCHHI, OpPHUEHTUPOBAHHBIX Ha CIIOCOOBI JCATCIBHOCTH PENPOAYKTUBHOTO XapakTepa.
[TocpeacTBOM HCIIONIB30BAHMS ATUX WHTEIUIEKTYaIbHBIX YMEHHUH JOCTUTAIOTCA Y3HaBaHUE paHee
YCBOCHHOTO MaTepHalia B HOBBIX CUTYaIUsAX, IPUMECHEHUE a0CTPAKTHOTO 3HAHMS B KOHKPETHBIX
CUTYallUsX.

JUJIs JOCTHKESHHMSI ATUX TEJIeH UCIONB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIE HH(POPMATHB-
HO-Pa3BUBAIOIINE TEXHOJIOTMH OOYYEHHS C YUYETOM Pa3IUYHOIO COYETAHMs MACCUBHBIX (opM
(;mexmusi, 1abopaTOPHOE M MPAKTHUECKOE 3aHSATHE, KOHCYIBTAIU, CaMOCTOsITeIbHas paboTa) u
PENpPOAYKTUBHBIX METOJ0B 00y4deHHs (IIOBECTBOBATEIBHOE M3NIOKEHUE yueOHOU HHpopmammu,
O0BSICHATENBHO-WILTIOCTPATHBHOE M3JIOKEHHE) U JTa00PATOPHO-TIPAKTHYECKUX METOJI0B 00yde-
HUSL.

VYHupepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO MPOrPaMMHOTO
obecrnieveHus:

e o¢ucHbIi maket npwioxkennit Microsoft Office;

e TporpaMMHasi CHCTeMa Uil OOHApYKCHUSI TEKCTOBBIX 3aMMCTBOBAHHN B YUCOHBIX U
Hay4yHBIX paboTax «AHTuIuiaruat.BY3».

10. Onucanne MaTepuaIbHO-TeXHHYECKOH 0a3bl, HE0OXOAUMOIi VIS OCyIIeCTBJICHHUS
00pa30BaTeIbHOIO NMpoLecca MO0 AUCHUIIIHHE

Peanuzanus yueOHOro mpoliecca OCyIECTBIISETCS B CHENHUATbHBIX YUEOHBIX ayIUTOPHIX
YHHUBEPCHUTETA JIJISl IPOBEACHUS 3aHATUH JEKIIMOHHOTO THUIA, MPAKTHYECKUX 3aHITHH, Tadopa-
TOPHBIX paboT, IPYNIIOBBIX M MHIAUBHYalTbHBIX KOHCYJIbTAIMH, TEKYLIEr0 KOHTPOJIS U IpoMe-
KYTOUHOHM arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBaHbI CIELMATU3UPOBAHHON MeOeNblo U
TEXHUYECKUMU CPEJICTBAMH OO0YUEHHs, CITYKalIUMHU JJIs1 Ipe/CTaBIeHNs yueOHON HH(popMauu
Oosbioit ayautopuu. [Ipu HEOOXOIUMOCTH O0yUYarOIUMCSI TpeIaraloTcsi Habopbl JEMOHCTpA-
IIMOHHOTO 00OPYAOBaHUs U y4eOHO-HAIJISIIHBIX MOCOOUH, oOecneunBaroe TeMaTH4ecKue ui-
JIOCTPALIUH.

CamocrodrenbHas paboTa 00y4arOLINXCsl BBIMOIHACTCS B CIICIMATN3UPOBAHHON ayJUTO-
pum, KoTopasi 00opyaoBaHa y4eOHON MeOelblo, KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO
NOJKII0OUeHUs K ceTH «HTepHeT» U o0ecredeHneM J0CTyIa B AIEKTPOHHYIO0 HH(POPMAITMOHHO-
obpasoBarenbhyto cpeny YIJITY.

Ectb momenienue s XpaHeHUsI U MPOoUIAKTUYECKOTO 00CTYy)KUBaHUsI y4eOHOro 000-
PYJOBaHMS.

TpeOoBaHusi K ayIUTOPUAM

‘ HanMmenoBaHue crieliuaiabHBIX ‘ OCHaIJ_IeHHOCTL CHEHAIbHBIX TOMEIICHUN
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IIOMEIICHUN
M IOMEIIECHHUN JJISI CAaMOCTOS-
TEILHON PabOThI

Y TIOMEIICHUH JIJI1 CAaMOCTOSITEIIBHOU PaObOThI

[Tomemenne AJist JISKUMOHHBIX
U TIPAKTUYECKUX 3aHATHH,
TPYIIIOBBIX U UHIMBHUIYalb-
HBIX KOHCYJIbTAllUM, TEKYIIEH
Y IIPOMEKYTOUYHOM aTTeCTa-
117078

Crounbl, ayIUTOpHBIE CKaMbH, MeJIOBast Jocka. [lepeHocHoe
MYJIbTEMENITHOE 000pyI0BaHKe (HOYTOYK, SKpaH, MIPOCKTOP).

[Tomemenue s nabopaTop-
HBIX padoT

JlaGopaTopusi «OnTHKa 1 aTOMHAsA (pU3HMKa» OCHAIIICHA Jia-
OOpaTOpHBIMH CTOJIAMH U CTYJIBSIMH, CIEIYIOIIMM 000py10Ba-
HUEM: CIEKTPO(POTOMETP, MHUKPOCKON CTEPEOCKOINYECKUH,
MHKPOCKOT OMOJIOTHYECKHH, TOHHOMETp, Komnbiotep Celeron
633A, uudpoBoii BoOIBTMETP, AMPPAKIMOHHAS pEIIETKa,
wiaTdopMma ¢ J1la3epoM, TaHTeHC-TaTbBaHOMETP, UCTOYHHK I10-
CTOSIHHOTO TOKa, MYJIbTUMETP, NPOBOJHHUKH, KaTYIIKH, OJIOK
UHIVKAMU [U(POBOH, BOIBTMETP, aMIIEpPMETp, MHIUTHAM-
nepMeTp (IOCTOSIHHOTO M MEPEMEHHOr0 TOKa), MUJIIHBOJIBT-
MeTp (IOCTOSTHHOTO U TIEPEMEHHOT0 TOKa), (yHKIIMOHAIBHBIN
reHEepaTop, OCHUIUIOrpad, 1aTIYUK JTaBJICHUS

JlaGopaTtopusi «MexaHuka H MOJEKYJIAPHass (U3UKAY,
OCHAIlleHHAs JJA0OPAaTOPHBIMH CTOJIAMHU M CTYJIBSIMHU, CIECTYIO-
muUM 000pYyJOBaHUEM: JIEMOHCTPALMOHHBIA CTOJ CO IIKAJION
TpaHCIIOPTHpa, JabOpaTOpHBIE YCTAaHOBKH, KOJICOIFOIIUICS
MasTHUK C WHQPAKpacHOW paMKoOW, MasTHUK (U3NIECKUH,
CITyCKOBOW ME€XaHH3M C HU(POBBIM CUCTUYMKOM, MalIMHA AT-
By/la, MasTHUK MakcBesuia, MastTHuk Ob6epOeka, cTeH. 1abo-
paTOpHBII

Jlaboparopusi «2J1eKTPHYECTBO U MATHETH3M» (KOMIIbIO-
TePHBbIl KJIACC) OCHAILIEH CTOJIAMU M CTYJIbAMH, pabOUYUMU
MECTaMM, OCHAIlEHHBIMH KOMIIBIOTEPAMHU C BBIXOJOM B CETh
WHTEepHET U 37EeKTPOHHYI0 MH(OpPMaIMOHHYI0 00pa3oBaTelb-
HYI0 cpelly U 00OpylOBaHHMEM: OBEpXEI-NPOEKTOp, Jiabopa-
TOPHBIN NPAaKTUKYM (BUPTYaJIbHBIN), KomnbioTep (13 mit.)

ITomemenus s camocTos-
TeIbHOU padoThI

Cromnbl, cTynbsi, BUIEOKaMepa, TUKTO(OH, MaHeNb IUIa3MEH-
Hasi, TBEPJIOMEP YJIbTPa3BYKOBOM, TBEpAOMEp AMHAMHUYECKUH,
ToJIHOMEp NOKphIThIN «KoHcTanTta K5», ykinonomep, naib-
HOMEp Ja3epHbId, yriomep 3JeKTpoHHbIN. KommbroTepsr (2
en.), npuHTep oducHell. Paboune MecTa cTyleHTOB OCHalle-
Hbl KOMIIBIOTEPAMH C BBIXOJIOM B C€Th VIHTEpHET U 3JEKTPOH-
HYI0 HHPOPMALIMOHHYIO 00pa30BaTeIbHYIO CPELY.

[Tomemienue 11 XpaHEeHUs U
PO UITAKTHIECKOTO 00CITy-
KUBaHUsI Y4eOHOTO 000py10-
BaHUs

Cremnaxu. Paznatounsii matepuai. [lepeHocHas mynpTuMe-
JMifHas ycTaHOBKa (TMPOEKTOp, IKpaH). PacxoHble MaTepuasl
JUTSL pEMOHTA M O00CITy)KMBaHUs TEXHUKH. MecTa AJis XpaHEeHUs
000pyIOBaHUSI.
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