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1. O01mue moj10KeHu s

Jucnunmianna «/lonoJHUTeIbHBIE TJIaBbl QU3HKU» OTHOCUTCS K Oyoky b1 o0si3arens-
HOM YacTH y4eOHOTo0 IUIaHa, BXOJSIIEro B COCTaB 00pa30oBaTesIbHOM MpOrpaMMbl BBICIIETO 00pa-
3oBanus 23.05.01 —«HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKHUE CPENICTBAY CICHUANIN3ALUSI —
«ABTOMOOUITH U TPAKTOPHI»).

HopMmaTtuBHO-MeToanueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
LUIUTHHBI «/|0MOJIHUTeIbHbIE TJIaBbl (PU3MKMY SBIISIOTCS:

» Oenepanbublii 3ak0H "OO obpazoBanuu B Poccuiickoit ®@enepauuu', yTBEpKICHHBINA
npuka3zoM MuHoOpHayku P® Ne 273-D3 ot 29.12.2012;

* TIpuxa3z Muno6puaayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBepKIACHUU MOPSIKA Opra-
HU3ALWU U OCYIIECTBICHUS 00pa30BaTeNbHOM JIEATEIBHOCTH O 00pa30BaTeNIbHBIM porpaMmmMmam
BBICIIET0 00pa3oBaHMs - MporpamMmamM OakajgaBpuaTa, MporpaMmaM CIEUaTIuTETa, IPOrpaMMam
MarucTpaTypshl.

»  @enepalbHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT BHICIIETO 00pa30BaHUs 110
cnenuanbaocTu 23.05.01 «HazemHble TpaHCIIOPTHO-TEXHOIOTUYECKUE CPECTBA» (YPOBEHB CIie-
LIMAJINTETa) YTBEP)KJIECHHBIM NprkazoM MuHuctepcTBa oOpa3oBanus u Hayku Poccuiickoit de-
nepauuu oT 11.08.2020 r. Ne 935 u 3apeructpupoBanubiM B Munioct Poccun ot 25.08.2020 Ne
59433.

* Ilpuka3z MunucrepcTBa TpyJa U colManbHOU 3amuThl 0T Poccuiickoit @enepanuun ot 23
mapta 2015 r. N 187000 yTBep)kaeHun npodeccuoHanbHoro cramapra «33.005 «Cnenuanuct
M0 TEXHUYECKOMY JMArHOCTHPOBAHUIO M KOHTPOIIO TEXHUYECKOT'O COCTOSHUS aBTOTPAHCIIOPT-
HBIX CPEJCTB MPU NEPUOAUYECKOM TEXHUUECKOM OCMOTPE».

* Ilpukaz MuHucrepcTBa Tpyla U COLMANBHOM 3amuThl OT Poccuiickoil Pepepaunn
0113.03.2017 r. Ne 2751 006 yTBep)kaeHuu npodeccruonampbHoro cragaapra 31.004 «Cnenuanuct
10 MEXaTPOHHBIM CUCTEMaM aBTOMOOUIISI.

* YyeOHbIe MIaHbl 00Pa30BaATEILHON MPOTPAMMBI BBICIIETO 00pAa30BaHUs CIEIHUATBHOCTH
23.05.01 — «Ha3emHbIe TPAHCIIOPTHO — TEXHOJIOTHYECKUE CPEACTBA» (CreHUaIU3aus — «ABTO-
MOOWJIM M TPAKTOPBI»), MOJITOTOBKH CIEHUAINCTOB 10 OYHOW M 3a04HOU (opme oOydeHHs,
o100peHHbli YueHbsiM coBeToM YIJITY (mpotokon Ne§ ot 27.08.2020) u yTBepkKIE€HHBIN pek-
topom YTJITY (27.08.2020).

OO6yuenue o obpazoBarenbHoi nporpamme 23.05.01 — «Ha3emHble TpaHCIOPTHO — TEXHO-
JIOTUYECKHE CpelcTBay» (crmenuanu3anus — «ABTOMOOWIM M TPAaKTOPhD») OCYIIECTBISETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaAHUPYEMBIX pPe3yJIbTATOB 00y4eHHUsI N0 TUCHUIIUHE, COOTHECEHHBIX € MJa-
HHMPYEMbIMH Pe3y/1bTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON MPOrPaMMbl

[InanupyeMbIMU pe3ynbTaTaMu OOy4YeHUs MO JAUCUUIUIMHE SBISIOTCS 3HAHUS, YMEHUS,
BIIAJICHUS W/WIIM OMBIT IEATEIbHOCTH, XapaKTEPU3YIOIIHNE ITAMbl/YPOBHH (HOPMHUPOBAHUS KOMIIE-
TEHIUI 1 00ecreYnBaroIINe JOCTHKEHHE TIAaHUPYEMbIX Pe3yJIbTaTOB OCBOCHUS 00pa3oBaTellb-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBoeHUsI AUCHUIIMHBI — O0OYYHTh TPAMOTHOMY H OOOCHOBAaHHOMY IMPUMEHEHUIO
HAKOIUICHHBIX B MpoIlecce pa3BUTU QyHAAMEHTATBHON (PU3HUKH SKCIIEPUMEHTATBHBIX H TEOpe-
TUYECKHX METOJMK MpPU PEIICHUH MPHUKIATHBIX U CUCTEMHBIX MPOOJIEM, CBA3aHHBIX C Mpodec-
CHOHAJIbHOMU JIESTEIHLHOCTERIO.

3agauu AU CHUILINHBI:

— TI0O3HAKOMUTH ¢ (QyHAAMEHTAIHHBIMH TMPUHIUIIAMA W METOJaMH PEIICHHUS Hay4dHO-
TEXHHMYSCKUX 3a7a4;



— copMHpOBATh HaBBIKM MPUMEHEHUS MOJOKEHUN (PyHIaMEHTaIbHON GU3UKU I Tpa-
MOTHOTO HayYHOTO aHAJIN3a CUTYaIli, C KOTOPBIMH OakajiaBpy MPUAETCS CTAIKUBATHCS IPH CO-
3/IaHUH WIK UCTIOIb30BAHUN HOBOW TEXHUKHU M HOBBIX TEXHOJIOTHIA;

— HAYYUTh NPUMEHATh OCHOBHBIC (DU3NYECKHE TEOPUH M METOJBI, IMO3BOJIAIONINE OIH-
caTb SIBJICHHS B IPUPOJE, U NPEACIOB MPUMEHUMOCTH 3TUX TEOPUH U METOAOB JUIs PEIICHHS 3a-
Ja4 MpoeCcCHOHATBHOM eSITeNbHOCTH;

— TI03HAKOMUTH C KOMITBIOTEPHBIMU METO/IaMU 00Pa0OTKH PE3yIbTaTOB.

IIpouecc M3yvyeHusi TUCHMILUIMHBI HANpaBJieH HA ¢opMHUpOBaHHUE cjeayloueii 00-
menpodgeccnoHaTbHONH KOMIIETEHIMH!

OIIK-1. - CriocoGeH cTaBUTh U peliaTh UHKEHEPHbIE 1 HAYYHO-TEXHUYECKUE 3a7a4Yu B
cdepe cBoelt mpodhecCHOHATEHOM IeATETPHOCTH U HOBBIX MEKIUCIUILIMHAPHBIX HAITPABICHUN C
HCIIOJIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTHYECKUX U TEXHOJIOTUYECKUX MOJIETIei

B pe3yabTare udydeHus AUCHUIIHHBI 00YUAIONIUIICS 10JIKEH::

3HATh:

— OCHOBHBIC (PM3UYECKUE SBIICHUS U OCHOBHBIC 3aKOHBI (DM3HMKH, TPAHUIIBI UX MIPUMCHH-
MOCTHU, IPUMEHEHHE 3aKOHOB B BAXKHEUIITNX MPAKTUUYECKUX MPUTIOKEHUSX;

— OCHOBHBIC (DM3MYECKHE BETMYUHBI M (PH3NYECKHE KOHCTAHTBI, KX ONPEACIICHUE, CMBICI,
CIOCOOBI ¥ €IMHUIIBI UX U3MEPEHUS;

— ¢yHIaMeHTATbHBIC (PU3UIECKUE ONBITHI M UX POJIb B PAa3BUTUHU HAYKU;

— Ha3HAYCHHE U MPUHLIHUIBI TEHCTBUS BOXKHEUIINX PU3NUECKUX TPHUOOPOB

yMeTh:

— 00BACHUTH OCHOBHBIE HAOIOJaeMble IPUPOIHBIC U TEXHOTCHHBIE ABIEHUS U 3D PEeKTHI
¢ mo3unuid PyHIaMEHTATBHBIX (PHU3UIECKIX B3aMMOICHCTBHIA,

— yKa3aTh, Kakue (U3NYecKre 3aKOHbI ONMHMCHIBAIOT JaHHOE SIBJICHHE U 3D PeKT;

— pabotats ¢ mpubopamMu 1 000PYIOBAHHEM COBPEMEHHOHN (PU3NYECKO TabopaTopuu;

— UCIOJIB30BaTh Pa3IMYHbIe METOIUKH (PU3NYECKUX M3MEpPEHUN M 00pabOTKHU IKCHEepH-
MEHTaJIbHBIX JJAHHBIX;

— HCIIOJIb30BaTh METOJbI aJIEKBATHOTO (PU3UYECKOTO0 M MAaTEMaTHUYECKOro MOJEINpOoBa-
HUS, & TAK)Ke MPUMEHSITh METOJbI (PU3NKO-MATEMATHUECKOTO aHAIM3a MPH PEUICHUH KOHKPET-
HBIX €CTECTBEHHOHAYYHBIX U TEXHHUUECKHUX 3a/a4;

BJIAJeTh:

— HaBBIKAMU WCIOJIF30BaHUs OCHOBHBIX 00IIe()U3MUECKUX 3aKOHOB U MPHUHIIMIIOB B BaX-
HEUIIUX MPAKTUYECKUX MPUTTOKECHHSIX;

— HaBBIKAMH TPUMEHEHHS OCHOBHBIX METOIOB (PM3MKO-MAaTEeMaTHUYECKOTrO aHalu3a s
pelieHus: eCTeCTBEHHOHAYYHBIX 3a]1a4;

— HaBBIKaMU TMPAaBWJIBHOM 3KCIUTyaTallud OCHOBHBIX MPUOOPOB M 00OPYIOBAaHUSI COBpE-
MeHHOW (pu3nueckoit 1abopaTopui;

—HaBbIKaMU 00pa0OTKU M UHTEPIPETUPOBAHUS PE3YIHTATOB HKCIIEPUMEHTA;

— HCIIOJIB30BAHUSI METOAOB (M3UYECKOTO MOJEIUPOBAHUS B MPO(ECCHOHATBLHOU Jes-
TEJIBbHOCTH.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHas yueOHas JUCHMIUIMHA OTHOCHTCS K OOS3aTeNbHBIM JTUCIHMIUIMHAM Y4eOHOTO
MJIaHa, 4To MO3BOJIAET chopMupoBaTh B mpoiiecce oOydeHust y OakamaBpa OCHOBHBIE OOIIIETIPO-
(beccroHaIbHBIE 3HAHUS U KOMIIETEHIIMM B paMKax BbIOpaHHOTO Mpoduis U mpodeccuoHanbHO-
ro CTaHaapTa.

OcBoeHne AaHHOW AMCIUIUIUHBI SBISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOIEro
u3ydenus quctuminH OIIOIT u HanucaHus BRIMTYCKHOM KBaMM(pUKAIMOHHON pabOTHI.



Hepe‘lel—lb 06607’161114861701/141/06, conymcemeyruwux u obecnevusaemolx 0MCL;MI’UZUH

ObecneunBaronmme ConyTcTByromue ObecneunBaeMbIe
1. Marematuka KoHcTpykunoHHsie u I'mapaBnuueckue u nHeBMa-
3alIUTHO-OTACIOYHbIE THUYECKUE CUCTEMbI aBTOMO-
MaTepuabl Owieli U TPaKTOPOB
2. dusuka IToaroroBka x cmadue U cgada
rOCyJIapCTBEHHOIO 3K3aMEHA
3. DKOJIOTHS

4. | VYvyebnHas npakTuka (03HaAKOMHU-
TeJbHAasl MPAKTUKA)

5. | Mertposorus, cTaHaapTU3aUs U
cepTuduKaIms

6. ['uapaBnuka v rupo-
ITHEBMOTIPUBO/I

7. | MarepuanoBenenue. TexHomorus
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB

TeOpeTI/I‘leCKaﬂ MCXaHHKa

XUMUS

COHpOTI/IBJ'ICHI/IC MaTCprajioB

Tertorexauka

JleTanu MamuH

CnenuanbHbIe pa3aeiibl MaTeMa-
THKHU

Teopnﬂ MCXAaHHU3MOB U MallIMH

DNEeKTPOTEXHUKA U AIEKTPOHHUKA

VYkazaHHbI€ CBS3U NUCIMIUIMHBI JaIOT O0YYaIOIIEMyCs CHCTEMHOE MPEICTABICHUE O KOM-
IIEKCe M3Yy4aeMbIX AUCUUILIUH B cooTBeTcTBUM ¢ PI'OC BO, uTo obecneunBaeT TpeOyeMblii
TEOPETHUYECKUN YPOBEHb M MPAKTUUYECKYIO HAIPABIEHHOCTh B CHUCTeMEe OOydeHHs U Oymyiein

ACATCIIbBHOCTH BBIITYCKHHUKA.

4. O0beM TMCHMIIMHBI B 324eTHBIX ¢IMHULIAX € YKA3aHHEM KOJHYeCTBA aKaleMHYeCKUX
4YacoB, BbIJIeJCHHbIX HA KOHTAKTHYI0 pa0oTy o0y4arluxcs ¢ npenojaaBaresjieM
(o BMaM y4eOHBIX 3aHATHI) H HA CAMOCTOAITEIbHYIO pa00oTy 00y4aromuxcst

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

BI/II[ y‘IC6HOI>'I pa6OTbI Bcero AKaACMHNYCCKHUX YaCOB
ouHas popma 3a04Has popma

KonrakTHasi pabora ¢ npenojaBarejiemM™: 52,25 12,25
nexiuu (JI) 18 6
npaktudeckne 3ausaTus (113) 34 6
naboparopusie pabotsl (JIP) - -
WHBIC BUJIbI KOHTAKTHOUW pabOTHI 0,25 0,25
CamocrosiTejibHasi padoTa 00y4YarOIIUXCS: 55,75 95,75
M3y4eHUE TEOPETUYECKOI0 Kypca 30 50
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 20
KypcoBasi paboTa (KypcoBOil MPOEKT) - -
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIINHI 15,75 25,75
Buja npoMexyTOYHOM aTTeCTANMU: 3a4yer 3ayer
OO01mas TPy10eMKOCTh 3/108

*KonrakTHas pa60Ta 06yqa}0m1/1xc;1 C penojaBareyieM, B TOM YHUCJIC ¢ IPUMCHCHUEM JAUCTAaHIHMOHHBIX 06pa301aa-
TCIBbHBIX TCXHOHOFHﬁ, BKJIHOYACT 3aHATHUA JICKIHMOHHOI'O THUIIA, U (I/IJ'II/I) 3aHATUA CEMHUHAPCKOI'0 TUIIA, U (I/IJ'II/I) rpyno-
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MOBBIC KOHCYJbTAIMK, U (WJIM) MHINBHIYAIHHYIO paboTy 00ydaromerocs ¢ mpemnojaBaTesieM, a TakKe aTTecTallr-
OHHBIC HCIIBITAaHUS MIPOMEKYTOUHON aTrTecTarui. KoHTakTHas paboTa MOKET BKIIOYATh MHBIC BUABI y4eOHOU mes-
TENBHOCTH, MPeIyCMaTPUBAIOIINE TPYNIOBYI0 U HHANBHIYATBHYIO pab0oTy 00yJaromuxcs ¢ mpenogaBareneM. Ya-
CBI KOHTaKTHOW paboThl ompenemnsiorcst [lomokeHneM 00 OpraHW3aldd M MPOBEACHUN KOHTAKTHOH pabOTHI mph
peanmm3anuy 00pa3oBaTEIHHBIX IPOTPaMM BEICIIETO 00pa30BaHMs, YTBEPKACHHBIM YdeHbIM coBeToM YIJITVY ot 25
tespamns 2020 roxa.

5. CoaeprxaHue JUCHHMILINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4acoB
5.1. TpyanoeMKOCTh pa3ie/10B AUCHUIINHBI

o4Has popMa 00ydyeHHs

Ne HaumenoBanue pa3aena ey CamocrosrenbpHas
- pasni JI 113 JIP KOHTAaKTHOM
m/m JUCIUTUTAHBI pabora
padoTsI
1 | MexMoIeKyIIpHOE B3aUMOIEH -
yp a 6 10 | - 16 12
CTBHE
2 | ®opMupoBaHUE NIOJIOC CABUTA U
PMUP A 6 12 | - 18 14
MapTeHcuTa AehopMariiu
3 | HuskoreMnepaTypHbINA AepHBIA
patyp 7P 6 12 | - 18 14
CUHTE3
HToro no pazgenam: 18 34 - 52 40
[IpomexxyTounas arrectamus X X - 0,25 15,75
Bcero 108
3a04Hast popmMa 00y4eHHs
Ne Bcero C
" HaumeHnoBaHue pa3aena IUCIUILUIMHbI JI 113 JIP KOHTaKTHOM amocTosTeIbHad
/1 paboTa
paboTsI
1 | MeXMOIEKYIIPHOE B3aNMO-
4 yip 2 2 - 4 23
JICUCTBHE.
2 | ®opMupoBaHUE TOJOC CABUTA U 2 9 ) 4 23
MapTeHcuTa aedopmanuu
3 | HuskoreMnepaTypHBIA saep-
JKOTCMIICPATYPHBIM AACP 2 2 - 4 24
HBIA CHHTE3
HToro no pazgenam: 6 6 - 12 70
[TpoMexxyTouHast aTTeCcTalus 0,25 25,75
Bcero 12

5.2. Conep:xanue 3aHATHH JIEKIMOHHOI0 THIIA

1. MexmoJieKyJ/IsipHOe B3auMo/ieiicTBHe.

1.1. Cuner Ban-oep-Baanvca. Buapl MEXMOJIEKYISPHBIX CUJI MPUTSHKEHUS U OTTAJIKUBA-
Hus. [loTeHanbsr MEKMOJIEKYISIPHOTO B3aUMOIEUCTBHS.

1.2. Peanvuvie eazvi. YpaBHenue BaH-nep-Baannca, m3orepmbl ypaBHeHHS Ban—nep—
Baainbca, BHyTpeHHss dHeprus rasa Ban-nep-Baansca.

2. @opMHpPOBaHHe MOJIOC CABUTA U MapPTEHCHTA JAedopManuu.

2.1. Ocnogubie nonoscerus KpUCMOHHOU MoOdenu Gopmuposanus noioc coguea. Kpucton
KaK HOCUTENb CIBUTA, YCTOWYMBOCTb KPHUCTOHOB, KPUTHYECKOE HANpPSIKEHUE TEeHepaluHu KpH-
CTOHOB.

2.2. Mapmencum oepopmayuu. opMupoBaHUE HAHOKPHUCTAIUIA MapTeHCHTA Jaedopma-
UM [IPU KOHTAKTHOM B3aumMojeicTeun Ha npumepe ['TIK pemerku.

3. Hu3skoremmnepaTypHblii siiepHbIii CHHTE3.
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3.1. Ocnognvie nonamus. CocraB sapa, CHWIBHOE B3aUMOJIEIICTBUE, KyJIOHOBCKOE OTTAall-
KHBAaHME, UCTOPHUS Pa3BUTHs IPEACTABICHUN O HU3KOTEMIIEPATYPHOM sIEPHOM CHUHTE3E.

3.2. Dkcnepumenmsl no HAOMOO0EHUIO HUSKOMEMNepamypHo20 si0epHo2o cunmesa. Huz-
KOTEMIIEpAaTypHBIM SAEPHBI CHUHTE3 B KJIETKaX >XHBOIO OpraHM3Ma, HU3KOTEMIIEPATyPHbIN
AJIEPHBIN CUHTE3 B 3JIEKTPOJIUTUYECKOMN STYECHKE.

3.3. Teopemuueckoe obocHO8aHUE HUSKOMEMNEPAMYPHO20 I0EPHO20 cuHmesa. S1nepHbie
pEaKIMH, YCIOBHSI HAOIIOJCHHUS.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

VY4eOHbIi MJ1aHOM 110 TUCIUILIMHE IPETyCMOTPEHbI IPAKTUYECKUE 3aHATUS

No HanmenoBanue pasaciia AMCUUIIINHBI (DopMa MPpOBEACHUA pr}IOCMKOCTB, qac
B (Momyst) 3aHATUS OuHast 3a04Has
NpaKmu4ecKast
paboma Ne [
Cunbel Ban-nep-
1 Paznen 1. MexxMounekynsipHOe B3auMO/IEM- Baanbca
CTBHE

NPAKMuUYecKast
paboma Ne 2
PeasibHbIe rasel
NPAKMuUYecKast
paboma Ne3
OcHOBHBIE 110OJI0-
YKEHUS] KPUCTOH- 6 2
HOUW MOJIEHN
(dopMupoBaHUs
MOJIOC CJIBUTA
Paznen 3. HuzkoremnepaTypHblii saepHbII npaKmu4ecKas

CUHTE3 paboma Ned
OcCHOBHBIE MTOHS-
TUA

2 Paznen 2. dopmupoBaHue nojaoc cIBUra u
MapTeHcuTa aedopmanuu

NPAKMUYecKast 6 1
3 paboma Ne5
Teopernueckoe 8 1
00oCcHOBaHUE
HHU3KOTEMITepa-
TYPHOTO SIZICPHO-
r'0 CHHTE3a)

Hroro: 34 6

5.4. leTaau3anusi caMOCTOATEILHOH PadoThI

HaunmenoBanue paznena . TpynoeMKocTb, 4ac
Ne Bua camocrosiTensHOM pabOTEI
JUCIUILTHHBI (MOJTYJIST) OuHas 3a04Has
Paznen 1. MexMonekymnspHoe B3a- IToaroroBka K mpaxkTuye- 12 23
1 HMOHefICTBHe CKHM 3aHATHUAM — PCIICHUC
TeMa: CHIIBI BaH-IIep-Ban'IBCB. 3aaa4 110 TEMEC. HOIIPOTOBK&
K TECTOBOMY KOHTPOJIIO

8



HaumenoBanue pasaena

TpyaoeMKocCTh, yac

No Bun camocTosTenbHOM paboOThI
JTUCTIATUTAHBI (MOIYJIIST) OYHAS 3a04Hast
Tema: PeasibHble ra3bl [ToaroroBka K ormpocy no
TeMaM JIaDOpaTOPHBIX pa-
00T, MOATrOTOBKA K MPAKTU-
YECKUM 3aHSATUSM — pellie-
Hue 3a1a4 no teme. [loaro-
TOBKa K TECTOBOMY
KOHTPOJIIO
Paznen 2. ®opmupoBaHue 1onoc IToaroroBka K onpocy 1o
CABHUTIa U MapTeHCUTa JehopManuu TeMaM JIabOpaTOPHBIX pa-
2 | Tema: OCHOBHBIE ITOJIOKEHUS KPH- 00T, MOJrOTOBKA K MPAKTH- 14 23
CTOHHOI Mozenu GopMUPOBaHUS YECKUM 3aHATUSAM — pellie-
110JIOC C/IBUTA) HUE 33/1a4 110 TEME
®opMHUpOBaHUE M1OJIOC CABUTA U
[ToaroroBka Kk TECTOBOMY
MapTeHcHuTa ehopManu
KOHTPOJIIO
tema: MaprteHcut nedopmaiuu
Paznen 3. HuzkoremneparypHbii [ToaroroBka k ompocy 1o
AJIEPHBII CUHTE3 TeMaM JIabOpaTOPHBIX pa-
3 | rema: OCHOBHBIC TOHATHUS 00T, MOATrOTOBKA K MPAKTU- 14 24
YECKHUM 3aHATUSM — pellie-
HUE 3a/1a4 110 TEME
TeMa: DKCIIEPUMEHTHI IO HaOI0/1e-
[ToaroroBka Kk TECTOBOMY
HUIO HU3KOTEMIIEPATYPHOTO siep-
KOHTPOJIIO
HOT'O CUHTE3a
tema: TeopeTnueckoe 000CHOBaHUE [ToaroroBka k mpakTuye-
HU3KOTEMIIEPATYPHOTO SIIEPHOTO CKHM 3aHATUSIM — PEIICHUE
CUHTE3a) 3aznay no teme. [logroroska
K TECTOBOMY KOHTPOJIIO
IIpomexxyrounas [ToaroroBka k mpomexy-
4 | POMEHEYT ATOTOBKA I IIPOMENCY 1575 | 2575
aTTecTanus TOYHOH aTTecTalu
Hroro: | 55,75 95,75
6. IlepeueHb yueOHO-MeTOANYECKOI0 O0ecnevyeHNsl M0 AUCHUIINHE
OcHoBHAasi M J0NOJIHUTE/IbLHASA JIUTEPATYpa
0 T -
b ABTOp, HANMEHOBaHNE OL 3 IIpumeyanue
n/n TaHus
OcHoBHasi yueOHasi iuTepaTypa
1 | Yamwmnua, B.I'. BBenenne B TMHAMHYECKYHO TECOPHUIO MapTCH-
CUTHBIX TIpeBpalieHuii: yueObHoe mocobme / B.I'. YammuHa,
MuHuCTEpCTBO HayKu M BbIcIIero oOpa3oBaHus Poccuiickoit .
. . . DNEeKTPOHHBIN
Ddenepanun, YpanbCKuil TOCYyIapCTBEHHBIN JlecoTexuudeckuit | 2020 ADXIE
yHuBepcuteT. — ExarepunOypr: M3natenbcTtBo VYpasibckoro p
yauBepcuteta, 2020. — 70 c. Tekct: 35eKTpOHHbIH. — Pexum
noctyna: https://elar.usfeu.ru/handle/123456789/9298
2 | Yamuna, B.I'. BBenenne B KpUCTOHHYIO MOJIEeTb (OPMUPOBA-
HUS TIONIOC caBura u MapteHcurta aedopmaruu B 'K kpu- N
DJIEKTPOHHBIN
crayuax: yaebnoe nocobue / B.I'. Yammnaa, A.I'. CemenoBsix, | 2020 ADXIE
M.II. Kamenko; MUHHCTEPCTBO HAyKU M BBICHIETO 00pa3oBa- p
Hus Poccuiickont Denepannn, YpaabCKHil TOCYIapCTBEHHBIN

9



https://elar.usfeu.ru/handle/123456789/9298

necoTexHuueckuil yausepcurer. — ExarepunOypr: W3narens-
cTBO Ypanbckoro yHuBepcurtera, 2020. — 58 c¢. TekcT: aiek-
TPOHHBIMH. — Pexum JIOCTYTIA:
https://elar.usfeu.ru/handle/123456789/9299

[monsckuii, 3.B. AToMHas ¢usnka: y4eOHHK: B 2 ToMax /
3.B. Unonsckuit. — 8-e umzn., crep. — Cankr-IlerepOypr:
Jlanw, 2021 — Tom 1: Beenenue B atomuyro pusuky — 2021. —

ITomHOTEKCTOBEIH

560 c. — ISBN 978-5-8114-1005-7. — Texcr: oMeKTpoHHbiii // | 2021 | #0771 APH B2/

Jlanp:  anexkTpoHHO-OmMOmmoreuyHas cucrema. — URL: pong*

https://e.lanbook.com/book/167794. — Pexxum poctyma: uis

aBTOPU3. MOJIL30BATEIICH

nonsckuii, D.B. AToMHas ¢u3uka: ydyeOHUK: B 2 ToMax /

2.B. Inonbckuid. — 6-¢ u3a, crep. — Cankr-IleTepOypr: Jlans,

2021 — Tom 2: OCHOBBI KBaHTOBOIl MEXaHMKH MU CTPOCHUE T p—

ANeKTpoHHOU 00o0siouky aroma — 2021. — 448 ¢. — ISBN 978-5- 5021 | AocTyn npu BxOzC

8114-1006-4. — Tekcr: snekTpoHHBIH // JlaHb: 3IIEKTPOHHO- 1O JIOTHHY U T1a-

OoubIMoTeYHast cucrema. - URL: pomo*

https://e.lanbook.com/book/167795. — Pexum moctyma: s

aBTOPU3. MOJIL30BATEINCH

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

tomax / M.B. CaBenbeB. — 5-e u3za. — Cankt-IlerepOypr: Jlanb,

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

TBepAoro tena. Pu3uKa aTOMHOTO sIpa M 3JIEMEHTAPHBIX Ya- 0021 | Aoctyn mpu Bxoze

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

3JIEKTPOHHBIN // JlaHb: 3JIE€KTPOHHO-OMOIHMOTEUHAS CHCTEMA. pomo*

— URL: https://e.lanbook.com/book/167873. — Pexum mo-

CTyma: JiyIsi aBTOPHU3. TOJIb30BaTeNeH

Kamuman, N.I'. MexMonekyisspHble B3auMmoaencTus. Ousude-

CKasi MHTepIpPEeTaLys, KOMIIBIOTEPHBIE PACUYETHl U MOJICIBHBIC

noTeHuuansl: yueonoe nocobue / M.I'. Kannan; nox penakuu-

eit H.®. CrenanoBa; nepeBox ¢ anriuiickoro JI.C. be3pykosa, TlomoTeKCTOBEIA
. o JIOCTYI MpHU BXOZE

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

2017. — 397 c. — ISBN 978-5-00101-503-1. — TekcT: siek-
TpOHHBIN / JlaHb: 3IEKTPOHHO-OMOIMOTEYHAss CHCTEMA. —
URL: https://e.lanbook.com/book/94111. — Pexum nocrtyma:
JUISl aBTOPU3. TIOJIb30BATEIICH

110 JIOTHHY U TTa-
poio*

JlonoJiHuTeIbHASL YYeOHAas JIMTepaTy

CemenoBeix A.I'. MexmonekynsipHoe B3aumojieiictue. Cuibl
Ban-gep-Baanbsca: mMeTonumdeckue ykasaHUS Ui CTYACHTOB
ouHOW W 3a04yHON (Gopm oOyuenus / A.I'. CemenoBbix, A.B.
Hedenos. — Exarepun0Oypr: U3a-so YIJITY

2021

B neuatn*

Uponos, N.E. 3agaun no oOmieit usuke: yaeOHOe mocodue
mis By3oB / W.E. UpomoB. — 18- wu3a., crep. — CaHKT-
[TerepOypr: Jlans, 2021. — 420 c¢. — ISBN 978-5-8114-6779-
2. Tekct: anekTpoHHBIN / JlaHb: 37eKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/152437. — Pe-
KUM JIOCTYTA: AJIsl aBTOPHU3. TIOIb30BaTENeH

2021

TTomHOTEKCTOBBIHM
JIOCTYII MPHU BXO-
Jie TI0 JIOTHHY U
napoiro*

*- TIpesk]ie YeM MPONTH MO CCBUIKE, HEOOXOMMO BOHTH B CUCTEMY

OYHKIMOHUPOBAHUE DJIEKTPOHHON MH(POPMALMOHHO-00pa30BaTelbHOM cpeapl odecneyu-
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https://elar.usfeu.ru/handle/123456789/9299
https://e.lanbook.com/book/167794
https://e.lanbook.com/book/167795
https://e.lanbook.com/book/167873
https://e.lanbook.com/book/94111
https://e.lanbook.com/book/152437

DJIeKTPOHHbIE OHOJINOTEYHbIE CHCTEMBbI
Kaxnprit oOyuaromuiics obecriedeH TOCTYIOM K DJIEKTPOHHON OMOJMOTEYHOU CUCTEME
YIITY (http://lib.usfeu.ru/), 3bC Uznatensctra Jlans http://e.lanbook.com/, DBC Yuusepcuret-
ckas 6ubnmoreka omnmaita http://biblioclub.ru/, comepkamux u31aHUS IO OCHOBHBIM H3y4aeMbIM
JUCIUTUTMHAM U C()OPMHUPOBAHHBIX 10 COTJIACOBAHUIO C MTPABOOOIAATESIMA YICOHON U yueOHO-
METOAMYECKOMN JINTEPATYPHI.

CnpaBouyHbie M HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBas cucteMa «Kouncynbrant [Lmrocy.
2. NudopmannonHo-mnpaBoBoii moprain I'apant. Pexxum gocrtyma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonaibubie 6a3b1 JAHHBIX

1. VlndpopmanmoHHble CUCTEMBI, OAaHKU JAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl
U NIPUPOIONIOINB30BaHus — Pexxum pocryna: http:/MuHnpupoaspo.pd

2. NuadopmanmroHHas cucTEMa «TEXHOPMATHB». — Pexum Jocryna:
https://www.technormativ.ru/;

3. Hayunas snektponHas 6ubnuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .

4. Tlporpammsi 1ist 3kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Undopmanuonnsie cucremsl «buopasnoobpasue Poccum». — Pexum pgocryna:
http://www.zin.ru/BioDiv/

7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUs] MPOMEKYTOYHOM aTTecTAIUN
o0yyaromuxcs Mo JTUCIUNTIHHE
7.1. IlepeyeHb KOMIETEHUMIA ¢ YyKa3aHMeM 3TANOB UX (JOPMHUPOBAHUSA B Mpolecce 0CBOE
HHUS 00pa30BaTeIbHOI MPOrpaMMbl

DopMupyemMble KOMIETCHIIUH Bun u ¢opma koHTpOIIS
OIIK — 1 - criocobeH cTaBUTh U pemaTh HHKe- | [IpoMeKYTOUHBIIE KOHTPOJIb: KOHTPOJIb-
HCPHBIC 1 HAYUYHO-TCXHHUYCCKHC 3a/1a4r B C(bepe HBIC BOIIPOCHI K 3a4Y€CTy
CBOCH MpoheCcCHOHANBHON JASATEIHPHOCTH U HO- | TeKYIMHA KOHTPOJb: OIPOC, BBIIOJIHEHUE
BbIX MCKIWUCHUILIMHAPHBIX HaHpaBJ'IeHI/II\/JI C UC- | MIPAKTUYCCKUX pa60TI>I, 3amra 3aagad, Te-
IIOJIb30BAHUEM €CTCCTBCHHOHAYYHBIX, MaTeéMa- | CTUPDOBAHUC
TUYCECKUX U TEXHOJIOI'MYCCKUX MOHCHCﬁ

7.2. Onucanune nNoka3saresjeil M KpUTepUeB OLlECHMBAHUSI KOMIIETEHI[UI HA Pa3JIMYHBIX 3Ta-
nax ux ¢gopMUpOBaHMA, ONIMCAHNE IIKAJ OLleHUBAHUS

Kpurepun oneHnBaHHMsA YCTHOIO OTBEeTa HA KOHTPOJIbHBbIC BONPOCHI 3a4eTa (NMpo-
MEKYTOUHBIH KOHTPOJIb, popMupoBanue komnereHnuu OIK-1)

3aumeno — NaH MOJIHBIM WM YaCTUYHO TOJHBINA OTBET HA MOCTaBJICHHBIN BOIIPOC, MOKa-
3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAaHUI 00 00BEKTE, JOKA3aTeIbHO PACKPBITHI OCHOBHBIE I10-
JIO)KEHMSI TEMBI; B OTBETE IIPOCIIEKUBACTCS 4YETKast CTPYKTYypa, JIOTHYECKas IOCIEAOBATEIIb-
HOCTb, OTpakaroliasi CylIHOCTb PaCKpbIBAEMbIX MOHATHH, TEOPHiA, sBIeHUH. 3HaHHE 00 0OBEKTE
JIEMOHCTpHUpYyeTCcsl Ha (DOHE MOHMMAHUS €ro B CHCTEME JaHHON HAyKH M MEXIUCIMILTMHAPHBIX
cBsa3eil. OTBET M3JI0XKEH JIMUTEPATYPHBIM S3BIKOM B TEPMHHAX HAyKH, MOKa3aHa CIOCOOHOCTb
OBICTPO pearupoBaTh Ha YTOYHSIOIIME BOIPOCHI; JOMYCKAIOTCS HE3HAYMTEIbHbIC OIIMOKH WU
HEJI0YEeThI, UCIIPABICHHBIE 0aKaJIaBPOM C MIOMOIIBIO «HABOSIINX) BOIPOCOB;

He 3aumeno — GakanaBp JeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IpeaMeTa, He
yMeeT JejaTh apryMEHTHPOBAHHbBIE BBIBOJBI M MPUBOAUTH MPUMEPHI, TOKA3bIBAET cilaboe Bia-
JIEHUE MOHOJIOTMYECKOM peUblo, HE BJIAJIEET TEPMUHOJIOTUEN, TIPOSABIIAET OTCYTCTBUE JIOTUYHO-
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CTH U TIOCIIEOBATEIHPHOCTH H3JIOKCHHUSI, ACTACT OIMIMOKH, KOTOPHIE HE MOXET UCIPABUThH, JaKe
NpY KOPPEKIIMK TPEnoiaBaTeieM, OTKa3bIBaeTCsl OTBEYATh Ha 3aHATHH.

Kputepun oneHuBanus onpoca (TeKylluii KOHTPOJib, (JOPMUPOBAHUE KOMIETEHIUH
OIIK-1):

«5» (omauuno): OTIpoOC MPOKHIEH C MEPBOTO Pasa; JaH MOJHBINA, Pa3BEpHYTHIA OTBET HA BCE
3aJjaBaeMbIe MPEI0IaBaTeNIeM BOIIPOCHI, MIOKA3aHO 3HAHWE M MOHMMaHue TeMbl. OOydaronmiics
MPABHJILHO OTBETHJI Ha BCE BOMPOCHI MPU COOECETOBAHUH, 3HACT U MIOHUMAET X0/ BBITOJIHCHUS
npeacTosei 1abopaTopHOit pabOTHI.

«4» (xopowo): onpoc MPOHJIEH CO BTOPON MOMBITKHU; JaH MOJIHBIA OTBET Ha BCE 3aJlaBac-
MBIE MPETIO/IaBaTeNIeM BOIMPOCHI, TOKa3aHO 3HAHUE U MOHUMaHue TeMbl. OOYyJarouiics Ipu co-
OeceoBaHUM MPABUIBLHO OTBETUJI HA BCE BOIIPOCHI C MOMOIIBIO MPENoaBaTeNsi, 3HaeT U TOHU-
MaeT XOJ BBITIOJIHEHUS MPEICTOAICH J1a00paToOpHOi pabOTHI.

«3» (yooseremeopumenvHo): ONPOC MPONICH C TPEThEH MOIBITKH, JaHBl OTBETHI HA IOJIO-
BUHY 3aJIaBaEMbIX MPETOaBaTeieM BOIIPOCOB, TOKa3aHO 3HAHUE OCHOBHBIX IMOHSITHH TEMBI, BbI-
HECEHHOW Ha ompoc. B oTBeTe CTyIEHTOB OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKPHITh KOHKPET-
HBIE MPOSBIIEHUsI 000OIIEHHBIX 3HAHUN He mokazaHo OOyyarouuiicss mpu Ompoce MPaBUIBHO
OTBETHJI Ha OOJIBIITYIO YaCTh 33/1aBa€MBIX BOIIPOCOB, OJHAKO, peueBoe opopmiieHHE TpeOyeT mo-
NPaBOK, KOPPEKIIMHU; CTYJEHT 3HAET XOJI BBIOJHEHHS MIPECTOSIICH JIaO0paTOPHOU pabOTHI.

«2» (HeyOoosnemeopumenbHo): OMPOC HE MPONIEH, 00YJaIOIUNCA HE 3HAET OCHOB TEMBI,
HE CIOCOOCH JIeIaTh apryMEHTUPOBAHHBIC BBIBOJBI U MIPUBOMTH MPUMEPHI, TOKA3bIBAET ClIaboe
BJIaJICHIE MOHOJIOTHYECKOW PeYbl0, HE BJIAJCET TEPMUHOJIOTHEH, MMPOSBISIET OTCYTCTBHE JIOTHY-
HOCTH U TOCJICIOBATEIbHOCTH M3JIOKEHUS, JIeJaeT OIMOKH, KOTOPhIE HE MOXET MCIIPABHTh, Ja-
K€ TIPH KOPPEKIUH TIPEIoIaBaTeieM, OTKa3bIBaeTCs OTBEYATh HA BOMpochl. OOyJaromuiics He
CMOT' OTBETUTh JIa)K€ HA TIOJOBUHY 3a/JIaHHBIX €My BOIPOCOB, HE 3HAET X0Ja MPOBEACHUS Mpe]I-
CTOSIIIEH JTabOPaTOPHON PaOOTHI.

Kpurepun oneHuBaHus 3alMThI 32124 (TeKyLIMii KOHTPOJIb, ()OPMUPOBAHHE KOM-
nerennun OITK-2)

«5» (omauuno): mpakTUYecKas paboTa BBIIOJIHEHA B CPOK; OOPMIICHHE, CTPYKTypa H
QITOPUTM peLIeHUs 3a/laud 00pa3loBbIe; 33/1a4a peleHa CaMOCTOSATENbHO; IPUCYTCTBYIOT CO0-
CTBEHHBIE 00O0OIIEHNUS, 3aKIIOYCHHUST W BBIBOABL. OOyuaromuiicss OpueHTHpPYETCs B 3ajade, Mo-
HUMaeT GU3NYECKUN CMBICI TEPMUHOB U ONPEACTICHUH.

«4» (xopowo): TpaxkTHUecKas paboTa BHIIOJHEHA B CPOK; B O(hOpMIIEHUH, CTPYKType U
QITOPUTME pEIIEeHUs 3a/laud HeT IpyObIX OIIMOOK; 3ajjaya pelieHa CaMOCTOATENbHO; MPHCYT-
CTBYIOT COOCTBEHHBIE 0000IIEHUS, 3aKJII0UEHHUSI U BBIBObL. OOydaromuiics ¢ MOMOULIbIO MPerno-
JlaBaTessl 1 HaBOJMIIMX BOIPOCOB OPUEHTUPYETCA B 3ajaue, 3HaeT (GU3UYECKUN CMBICI TepMU-
HOB U OIPEICTICHH.

«3» (yooenemsopumenvro): MpakTUdeckas paboTa BbINOJIHEHA C HapylIeHHeM rpaduka; B
0(QOpMIIEHHH, CTPYKTYPE U aJIFOPUTM PELIEHUS 3a/1a4ll €CTh HEJOCTATKH; 3aJlauya pelieHa caMo-
CTOSITENIBHO, MPUCYTCTBYIOT COOCTBEHHbIE 00001eHus1. O0yyaronuiics ¢ TpyJIOM OPHEHTUPYET-
csl B 3aj1aue, 3HaeT PU3NYECKUI CMBICI HE BCEX TEPMHUHOB U ONpeeIECHUM.

«2» (neyooeremeopumenvro): aNTOPUTM PELIEHNs IPAKTUYECKOH paboThl HE BEPHBIH,
700 UMEIOTCS TpyOble MaTeMaTHdeckue omunoku. OOyJaromuiicss He OPUSHTUPYETCS B 3a1a4e,
HE MOHUMaeT (PU3MUECKUIl CMBICT TEPMUHOB U OTIPEJICICHUH.

Kpurepun oneHnBaHusl BbINOJHEHHUS 32[IaHUI B TecTOBOI (popme (TEKyIMH KOH-
Tpoab, popmupoBanne komnerenuun OIK-2)

[To mToram BBINIOJHEHHUS TECTOBBIX 3aJlaHUI OIIEHKA MPOU3BOJUTCS IO YEThIpeXOallib-
HoM mmikane. [Ipy npaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amaHuii — OIEHKA «Y0081emME8OPUMENILHON,

MeHee 51% - OIleHKa «Hey0081eme8opumenbHo .
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7.3. TunoBbie KOHTPOJIbHbIE 3aIaHUS MU MHbIe MaTepuajbl, HeO0X0AUMBIE /ISl OLEHKH
3HAHM, YMEHHUH, HABLIKOB M (MJIM) ONBITA [eATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TAlbl
(popMupoBaHus KOMIIeTEHIIMI B IIpoIecce 0CBOCHUA 00pa30BaTeIbHONH NPOrPaMMbl

KoHTpoJibHbIE BOPOCHI K 3a4eTy (MIPOMEKYTOYHbII KOHTPOJIb)

1. Yto Ha3bIBAIOT MEKMOJIEKYJISIPHBIM B3aUMOICHCTBHEM?

2. ITlepeuncaure Bce BUIIBI MEXMOJICKYIISIPHBIX CHII IPUTSHKECHUSI.

3. Kak 3aBHcHT OT paccTOsIHMS OTEHIMAIbHASL SHEPTUs OPUEHTALIOHHOI'O MeKMOoJIe-
KYJIIPHOTO B3aUMOJIEHCTBUSA?

4. O xakoM B3aUMOJEHCTBUM UJET peub B CIy4ae NPUTSIKEHUS MOJSIPHON M HEHoJsip-
HOM MOJIEKYbI?

5. Kak Ha3bIBalOT cuJjIbl NPUTSHKEHUS, KOTOPbIE OOBIYHO MPEBOCXOIAT JPYTUe BBl CUII
IPUTSDKEHUS Ha MOPSIOK U 1axe 1Ba?

6. Kak 3aBHCHT OT pacCTOSTHUS CUJIa MEKMOJIEKYJIIPHOTO OTTAJIKUBAHUS?

7. UYemy paBHa cuja B3aMMOJCHCTBHUS MOJIEKYJ, Ha PACCTOSIHMHM, COOTBETCTBYIOLIEM
MUHHUMYMY HOTEHLIMAIBHON SHEPTUU?

8. 3amummmre ypaBHenue Ban-pep-Baansca. ChopmynupyiiTe NpUYMHBL, BBI3BABIINE
HE00XO0/IMMOCTh BBE/ICHUS MOIPABOK B YpaBHEHUE COCTOSIHUS UEAIbHOIO rasa.

9. 3akakue 3bdexTs oTBeuaroT nocrosuusie @ H D B ypaprennn Ban-nep-Baanbca?

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

11. Kakum oOpa3om paccuuThIBAIOTCS KPUTUUECKUE TTapaMETPbl CUCTEMBI?

12. OOwsacHUTE ycTapeBliee NOHATHE «aOCOMOTHBIN ra3zy». [louemy ero BBenu?

13. Kak nazpBaetrcs 3¢(dekt, ¢ MOMOmBI0 KOTOPOTO MOXKHO CYIIECTBEHHO IOHH3HUTH
TEeMIIepaTypy B CUCTEME U IOCTUYb KPUTHUECKUX ITapaMETPOB.

14. TlonsTue «xkpucrammueckas pemerka», cxemsl ['TIK u OLIK pemeTok.

15. Yro Takoe auciokauus u Bekrop broprepca?

16. 3anmummre BexTopa broprepca momabix mpucnokarmid gt 'K n OLIK pemerok.

17. Tlepeuncnure miockocTH «ierkoro» ckonbxenus it 'K u OLK kpucTannos.

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

19. MlaiiTe ompeneneHne ynpyroi u Heynpyrou aedopmarnuu, ynpyroro ¥ KOHTaKTHOTO
B3aMMOJCHCTBHSIL.

20. Ucrounnk @panka-Puma, Oapeep Jlomepa-KorTpemna, 00OONICHHBI HCTOYHUK
®panka-Puna.

21. PucroHn, BekTop broprepca kpuctoHa.

22. Kputepuit @panka a1 yCTOHUUBOCTH KPUCTOHA.

23. Paznmuume ycnoBuid 00pa3oBaHWs MapTEHCHUTA OXJIAXKICHHS, HANPsDKEHHS U aedop-
Maluu.

24. Cuenapuu (GOPMHPOBAHUS KPUCTAIIIOB MAapTEHCHUTA JIe(hOPMAIIHH.

25. AtomHOe Aapo «cocTaBWwin» U3 N HyKIIOHOB (Macca KaXIOro HYKJIOHA paB-
Ha m). UeMy paBHBI Macca U yZellbHas SHeprus cBs3U sapa?

26. Yem oTiMyaroTcs n300apsl OT H30TOMOB?

27. Tlouemy POYHOCTH SACP YMEHBIIACTCS Y TSHKEIBIX AJIEMEHTOB?

28. Kak u BO CKOJIBKO pa3 U3MEHUTCS YHCIIO sJIep paJAHOaKTUBHOTO BEIIECTBa 32 BpeMs,
paBHOE TPEM IepHojam rnoiypacnaa?

29. Ilo kakoMy 3aKOHY U3MEHSETCS CO BPEMEHEM aKTHMBHOCTb HYKIUAa?

30. Kak oOBsicHsIeTCS a -paciia]i Ha OCHOBE KBAHTOBOW TECOPUU?
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31. Kak u3MEHHTCS TOJIOKEHHWE XMMHYECKOTO 3JieMeHTa B llepmommyeckoil cucreme
3JIEMEHTOB IIOCJIE JIBYX a -pachajoB siiep ero aToMoB? IOCHE MOCIEeI0BaTENbHBIX OIHOTO a -
pacnaja v IByX p -pacnajon?

32. V3meHUTCS M XUMHUYECKas MpUPOJA dJEMEHTa MPU HCIHYCKaHUHM €ro SApOM Y-
KBaHTa?

33. Kakue siBieHUS CONMPOBOXKAAIOT MPOXOKICHUE TaMMa-U3ITy4yeHUs Yepe3 BEIECTBO U
B YEM UX CYTh?

34. Ilox neiicTBUEM KaKUX 4YacTHIl (a-4acTHUIl, HEUTPOHOB) s/IEPHBIC peakuu Oojee 3¢-
¢dexTuBHbI? [Touemy?

35. OOBscHUTE BEIOPOC HEUTPUHO (AHTUHEHTPHUHO) TIpH p* -pacmagax.

36. Ilo kakuM mpHU3HAKAM KIacCU(UIUPYIOTCS SACPHBIC pEaKIuu?

37. 3anummuTe cxemy e-3axBaTa. UTo compoBoxkaaeT e'-3axBar? B uem ero oriauume oT
p* -pacnanos?

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

39. OxapakrepusyiTe HEUTPOHHI neieHwus. Kakue oHu ObIBatoT?

40. B pesynbTaTe Kakoil peakiuy NPOMCXOIUT MpeBpamienue saep 2L]3 B aapa Pu ? Ka-
KOBBI €€ IIEPCIIEKTUBBI?

41. Yro MOXHO CKa3aTh O XapakTepe LEMHON peakiuu AeiacHus, ecnu: 1) x> 1; 2) k
=1;3) k< 1?

IIpumepsl 3a1a4, BLIHOCUMbIE HA MPAKTHYeCKHE PA00ThI (TEKYLIH KOHTPOJIb)

3aoayu pewaromes no eapuanmam, Homep 8apUAHMA COOMEEMCMEyem Nocieonel Yugh-
pe wugpa cmyoenma

Bapuanr 1

- Kaxkoii Tok mia3Mbl HEOOXOAMMO MOICPKUBATH B TOKAMaKe ¢ mapameTpamMu R=5 M, a
= 1,5 m u mositem Ha ocu 5Tn?

- Uemy paBHa CKOpOCTh Jipeii(a maa3Mbl BO BHEIIHEM CKpEIl CJI0€ TOKaMakKa C mapameT-
pamu R =5 M, a=0,5 M u nonem Ha ocu 5 T1, npu HaPsHKEHHOCTH a3UMYTaJIbHOIO AJIEKTpUYe-
ckoro nosist E= 50 B/ecm?

Bapuanr 2

- Kakue HeycToiuMBOCTH CTAOUIU3HUPYET MEIHBIN KOKYX TOMIMHOMN 1,5 cM.?

- UYemy paBeH ko3¢ uirieHT 60MoBckol nuddy3uH Ha BHELITHEM 00BOJI€ TOPOUIAIbHON
MarHMTHOM JOBYIIKH ¢ napamerpamu R= 1,5 m, a = 0,5M u nosnem Ha ocu 3,5 Tn npu temmnepa-
Type mwia3msl 100 2B?

Bapuanr 3

- Kakas cuiia neiicTByeT Ha Kakayro U3 16 KaTyleKk TOPOUAAIBHOTO MOJS B TOKaMake
R=3 M, a=1 M, B=2 Tn?

- C kaxol JJINHOM BOJHBI HAJI0 MCIIOJIb30BaTh TMPOTPOHBI Ui HAarpeBa IUIa3Mbl B yCTa-
HOBKE C MarHUTHBIM nosiem 37Tm.?

Bapmuanr 4

- Haiitu cuity, nelicTBYIOIIYIO Ha PacloIOXKEHHBIH B LIEHTPAJILHOM TOPU30HTAJIBHOM Cé-
YEeHUH TOKaMaKa Ha PacCTOSSHUM | M OT TOpOMJAIbHOM OCH TOKOIOABOJ JJIMHOM 20 ¢M ¢ TOKOM
5 kA nipu Toke B rtazme 500 KA.

- Kaxkoii yacToThl BO3MYIIIEHHS BMOPOKEHHOM B MarHUTHOE T0JI€ YCTAaHOBKU CTaOMIIN3U-
pYyeT CTeHKa BaKyyMHOH KaMepbl U3 HEpXKaBEIOLIEW CTalu TOJNIMHONW 15 MM (compoTHBIIEHHE
HepK. ctan B 70 pa3 GoJipliie CONpOTUBICHUS MeH)?

Bapuanr S

- Ha kaxoii 1i1iHe BOJIHBI HaJJ0 HarpeBaTh MOHBI IEHTEPU B IJIa3ME TOKaMaka ¢ MarHUT-
HBIM mTosieM 3,5 Tna?
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- Kakyro MOIITHOCTh JOTIOTHUTEIHHOTO HAarpeBa IJIa3Mbl ITYYKOM HEUTPAIOB HA/I0 BBECTH
B TokaMak ¢ n = 1014 cm-3, R =5 m ms co3ganus Toka 5 MA?

Bapuanrt 6

- HaiiTi sHEpruto MHXEKIUA HEUTPAIbHBIX aTOMOB JICUTEPHs JIJIsl HarpeBa IjIa3Mbl B TO-
kamake ca=1mMun=5%10 m3

- Kakyro MOIIHOCTB TOMOJIHUTENBHOTO HarpeBa Iia3Mbl IyYKOM HEUTpaIoB HAJ0 BBECTH
BTokamak cn=2-10"%cm3, R=15m,a=0,5m 11s HarpeBa 1ia3mel Ha 10 kB?

Bapuanr 7

- Uro Oombllie ¥ BO CKOJIBKO MPUMEPHO pa3: JHEPTHsl, COACPKAMAACI B TCPMOSICPHOM
IJIa3M€ TOKaMaKa WM 3alaceHHas B MArHUTHOM I1oje?

- Kakoli npenenbHblil TOK MOXHO HOJJEPKUBATh B TOKaMake C rnapamerpamu R=6 M, a
=2mMm, H=5Tn?

- Kak u3meHsTcss pagualiMOHHbBIE TOTEPU DHEPTUU U3 M30TEPMHUUYECKOUW TEPMOSICPHOMN
MJIa3Mbl [IPU YBEJIIMUEHUU CPEHETO 3apsijia MOHOB B HEM B 2 pa3a U TaKOM K€ YMEHBIICHUU TEM-
neparypsi?

3ananus B TecTOBO hopMe (TeKYyLIMA KOHTPOJIb)
dparMeHT TeCTOBBIX 3a/1aHUil K pa3aeny «MeKMoJIeKyIsIpHOe B3aUMO/IeliCTBHE)

K cunam mexcmonekyispno2o npumsicenust OmHOCImest (vlboepume 00UH Ul HeCKOJIbKO npa-
BUTLLHBIX OMEEMO8)

a) OpHEHTAI[HOHHBIC

b) urTEepdepeHIIMOHHbIE

C) MHIYKIIMOHHBIC

d) mucnepcuonHbIe

e) nudpakIHOHHbIC
Tomenyuanohas sHepeust MeNCMONEKYIAPHO2O NPUMSNCEHUS 3A6UCUM OM PACCMOSHUSL NO 3AKO-
Hy

a) r -12

b) r 10

c)r®

dr*®

e) r
Cunbl npumsiicenusi 08yX HeNOAPHbIX MOJIEKYIl HA3bl8AIOM

a) OpUEHTAI[HOHHBIE

b) unaTepdepeHIInOHHBIC

C) MHIYKIIHOHHbIC

d) nmucrnepcuoHHBIC

e) mudpakIHOHHbIE
Cuna MexcMONeKyIAPHO20 OMMANKUBAHUSL 3A6UCUM O PACCMOSIHUSL RO 3AKOHY

e) r®
Kax nasvisaemcs gpopmyna naubonee uacmo ucnonvzyemas 0Jis pacuema NOMeHYyuaibHoU IHep-
UL MENCMONEKYTIAPHO20 83AUMOOCUCTEUL?

a) motennuan Jlennapaa-/Ixonca

b) ypaBHenue MenneneeBa — Knaitnepona

C) MOTEHIMA TUTIOJIS

d) ypaBHeHue DiiHmTeitHa

e) noreHiman Mop3e

15



Ilonpaska @ 6 ypasnenuu Ban-oep-Baanvca omseeuaem 3a
a) 9TO MOMPABKA K JABICHUIO, CBA3aHHAS C HAIMYUEM CHJI TIPUTSHKEHUS
0) 9TO momnpaBKa K 00beMy, CBs3aHHAs C HATMYUEM COOCTBEHHOT0 00beMa MOJIEKYJI raza
B) 3TO TOMpPaBKa K JABJICHUIO, CBSI3aHHAS C HATMYUEM CUJI OTTAIKUBAHUS
') 3TO NOMpaBKa K JaBJICHUIO, CBSI3aHHAsI C HAIMYUEM CUJI MEKMOJICKYJISIPHOTO B3aUMO-
JIEUCTBUSA
Hzomepma 2aza Ban-dep-Baanvca npu memnepamype @vluie Kpumuieckou umeem euo
a) MOHOTOHHOU (hYHKITUU 0€3 TOUKH rmeperuda
0) MOHOTOHHOU (DYHKITMH C TOYKOH mepernda
B) HEMOHOTOHHOU (DYHKIIUU C OJJHUM 3KCTPEMYMOM
') HOMOHOTOHHOU (DYHKIIMHU C JBYMSI SKCTPEMyMaMHt
IIpu memnepamype 50° C 6 acuokyio ¢pazy moaucro nepesecmi
a) YIJICKUCIIBIN Ta3
0) Kkucmopon
B) COJISTHYIO KUCIJIOTY
I) reaui
Buympennss snepeus 2aza Ban-dep-Baanwca onpedensemcs
a) TOJIbKO TEMIIEPaTypoit
0) TemnepaTypoit u 00 beMoM
B) TEMIIEpATypOH U JaBICHUEM
I') TEMIEPaTypoil, 00beMOM U JIaBJICHHEM
TI'a3 Ban-oep-Baanvca npu pacwuperuu oxaaxcoaemcs, eciu
a) CHJIBl IPUTSDKEHUS TIPEBHIIIAIOT CUJIbl OTTAJIKUBAHUS
0) CHJIBI OTTAIKUBAHUS TIPEBHIIIAIOT CUIIBI IPUTSHKCHUS
B) Bceraa
I') HUKOI'/1a
Yempoiicmeo ons coicusicenus 2asa, pazpabomannoe 11.J1. Kanuyetl nazvieaemcs
a) TypboaeTanaepom
0) TypOuHOMI
B) JApocceib
T') HET CTEeMATBFHOTO Ha3BaHUS

TecToBbie 3a0anu (pparmenT) K pazaery
«DopMHUpPOBaHKE M0JIOC CABUIa M MapTeHCUTA AedopManumn» (TEKYIUil KOHTPOJIb)

Jns nnockocmu (111) 6 I'lIK kpucmanne sexkmop Bropzepca nonnou ouciokayuu 3mo
a) [112]
b) [11-2]
c) [1-12]
d) [-112]
Jlunus nepeceuenusn niockocmeti cxkonvocenuss (11-1) u (111) 6 I'lIK kpucmanne smo
a) [110]
b) [10-1]
c) [1-10]
d) [-100]
Coenacno kpumepuro @panka Kpucmon 6yoem ycmouyus, eciu y2oi mexcoy eekmopamu biop-
2epca 83auUmMo0eicmayrouux cucmem oyoem
a) OCTpBIM
b) TyneiM
C) IpsAMBIM
d) ot yrna He 3aBucHT
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Cmanoapmuas opuenmuposka epanuy nonoc cosuea 6 I'L[K kpucmanne 0ns akmusHuIX 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 siIepHbIA CHHTe3» (TeKyLIUH KOHTPOJIb)

Haiioume npasunvhoe onpedenenue 10epHoOl peakyuu.

a) [Ipouecc B3auMoAecTBHSI aTOMHOTO Spa € JIEMEHTAPHBIMHU YaCTULIAMU

b) IMporecc B3aMMOACHUCTBUSI ATOMHOTO sijipa C JAPYTUM SAPOM HIIM SJIEMEHTApHOW Ya-
CTULIEN

c) IIpouiecc B3auMOICHCTBUS HYKJIIOHOB JIPYT C APYTOM

d) IIporiecc B3auMOCHCTBHSI ATOMHBIX SIIEP APYT C IPYroM
Hatioume npasunvryto 3anuce sdepnou peaxyuu no2nowenus kaomuem-113 (nomep 6 mabauye
Menoeneesa 48) netimpona, ¢ evloesieHueM 2amMma-K8aHmd.

a) 113Cd48 (n’,\{) 114Cd48

b) 113cd48 (,Y ’n) 114cd48

¢) 8Cduas (v, ) *®Cd114

d) 113cd48 (‘LY) 114Cd49
Kakoii npubop nozeonsem gpomoepaguposams mpeKu A0epHbIX 4acmuy 8 MaeHUMHOM noe?

a) MOHU3alMOHHAS Kamepa

D) CHMHTHIISIIMOHHBIN IETEKTOP

C) YEepPEHKOBCKUM CYETUHK

d) kamepa Buiibcona
Kaxoii uz 3axkono6 coxpanenus 6 a0epuvix peakyusx He 8blNoaHsemcs?

a) 3aKOH COXpPaHEHUS SHEPTUU

b) 3akoH coxpaHEHHs YKCcia IPOTOHOB

C) 3aKOH COXpaHEHUs 3apsiaa

d) 3aK0H cOXpaHEeHHUs YUCIIa HYKJIOHOB
Onpedenume KoppekmHuoe onpedeneHue ceveHus 10epHOL peaKyuu.

a) BETUYMHA, XapaKTePHU3YIOIlas BEPOSITHOCTh OCYIIECTBICHUS JAHHOU peaKIun

b) muromaae momepevyHOro cedeHus: o0pasiia, MOABEPraroIIerocs 00IyIeHHUI0, P Ioma-
JAaHUH Ha KOTOPYIO YaCTHUIIbI TPOUCXOUT rapaHTUPOBAHHOE B3aUMOICHCTBUE

C) morepeyHoe CeYeHue sAapa, KOTOPOE B3aUMOICHCTBYET C HAJIeTAIOIIeH YaCcTHIICH

d) rutoma e MOBEPXHOCTH S/Ipa, HA KOTOPYIO MOYET IMOMACTh YaCTHIIA, YIaCTBYIOIIAs BO
B3alMOJICUCTBUU
Ymo gpuzuxu noHUMaom noo mepmuHoM «KyJ10HOBCKUl bapvepy»?

a) MaKCUMAaJIbHYIO BEJIMYMHY 3apsjia sapa, KOTopas MPErsITCTBYET SACPHOMY B3aMMO-
JIEUCTBUIO C TIOJIOKUTEIIBHO 3apPSKEHHOW YaCTULIEN

b) MuUHUMaNBHBIN 3apsa, KOTOPHIM JODKHO 00JafaTh JIETKOE SIIPO, YTOOBI OHO MOTIIO
BCTYMHUTDH BO B3aUMOJICHCTBUE C TSHKEIBIM SAPOM-MHIIIEHBIO

C) BEIUYMHY CHJ TPaBUTAIIMOHHOTO B3aWMOJCHCTBHSA, KOTOPOE MOJDKEH IMPEOI0JICTh
HEUTPOH, YTOOBI BEUIETETH U3 Spa

d) BemuunHYy SHEPTUU JIEKTPOMArHUTHOTO B3aUMOJICHCTBHS, KOTOPYIO JOJDKHA MPEOI0-
JIeTh 3apsOKEHHAs! 4aCcTUIA, YTOOBI BCTYIHTH B SIIEPHOE B3aMMOJICHCTBHE

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHeH ¢()OPMHUPOBAHHBIX KOMIIETCHM I
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YpoBeHb
c(hopMHPOBAHHBIX
KOMIIETEHIIUH

Onenka

Tlosscuenus

Bricokuii

3aureHo

Teopernueckoe cojep:kaHue Kypca OCBOEHO IMOJI-
HOCTBIO, BCE€ MPEIyCMOTPEHHBIE MPOrpaMMoi 0OydeHHs
y4eOHbIE 33/IaHUSI BHITTOJTHEHBI.

OO0yyarmuiicss JEMOHCTPUPYET  CIIOCOOHOCTH
CTaBUTh U PEIIATh UHXKEHEPHBIE U HAYYHO-TEXHUYECKHUE
3a/1auu B cepe CBoeH mMpodecCHOHATIBHON IeATeIbHOCTH
U HOBBIX MEXIUCHMIUIMHAPHBIX HANpaBICHUN C UC-
MOJIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMATHYCCKUX U
TEXHOJIOTHYECKUX MOJIEICH

bazoBrrit

3auTeHo

Teopernueckoe cojiep)kaHHE Kypca OCBOCHO IOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOil O00ydeHUS
y4eOHbIC 3a/IaHMs BBITIOJIHEHBI C HE3HAYUTEIHHBIMHU 3a-
MCUAHUSIMMU.

OOyyaromuiicss cnocoO€H CTaBUTh M PellaTh HUH-
JKEHEpHBbIC U HAyYHO-TEXHHYECKHUE 3aJa4H B cepe CBO-
el TpoeCCHOHAIBHON JEATEILHOCTH M HOBBIX MEXKIUC-
LUIJIMHAPHBIX HAIIPaBICHUM C HCIOJIb30BAaHUEM €CTe-
CTBEHHOHAYYHBIX, MATEMAaTHUECKUX M TEXHOJOTHYECKHX
MopeeH

[Toporossrit

3auTeHo

TeopeTnueckoe coiepx)aHUe Kypca OCBOCHO YaCTUYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi 00yUeHU s
yueOHBIX 3aJ]aHUI BHIIOTHEHO, B HUX UMEIOTCS OIINOKH.
OOyuaromuiicsi moJ; pyKOBOJACTBOM CIIOCOOEH CTaBUTH U
peliaTh MH)XKEHEpPHbIE U Hay4YHO-TEXHUYECKHE 3aJlayd B
cdepe cBoeii MpodhecCHOHATBHON IS TETFHOCTH M HOBBIX
MEXIUCUUIUTMHAPHBIX HANpPaBIEHUN C UCMOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX, MAaTEMATUYECKUX U TEXHOJIOTHYe-
CKUX MOJEJEN

Huskuit

He 3auteno

Teopetnueckoe coaepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi 00ydeHH s
yueOHbIX 3aJJaHui MO0 HE BBINOJIHEHHI, JUO0 coaepKaT
rpyObIe OIIMOKHU; MOTOJHUTEIbHAS CAMOCTOSITENIbHAS pa-
00Ta HajJ MaTrepuajoM He TpHUBeia K KakoMy-JIHOO 3Ha-
YUTEIbHOMY MOBBIIIEHUIO KayecTBa BBIMOJIHEHUS yuyel-
HBIX 3aJIaHU.

OOyuaromuiics He CrocoOeH CTaBUTh M pellaTh
WHXXEHEpHblE U HAy4YHO-TEXHMUYECKHE 3ajjauu B cdepe
cBoel MpodecCHOHATBLHON AEATENbHOCTH U HOBBIX MEX-
JUCLUIUIMHAPHBIX ~ HAIPABJIEHUH C  HCIOJIB30BAHUEM
€CTECTBEHHOHAYYHbIX, MaTEMaTHUYECKUX M TEXHOJIOTHUYe-
CKHMX MOJIEJIeH

8. Meroauyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON padoThl 00y4aromuxcst

CaMocTrosTenbHas pa60Ta CHOCO6CTByeT 3aKpPCIJICHUIO HABLIKOB pa6OTLI C y‘-IC6HOI>i

HAY4YHOH JIMTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETHUYECKOr0 MaTepralia M0 yMEHUIO
apryMEHTHPOBAHO IpeJyIarath (Pu3nYecKre MOJIENU MPOLEeCCOB, BKII0Yass 000CHOBAaHHBII BHIOOD
METO/Ia U amNapaTypHOro o(opMieHUs TEXHOJIOTMYECKOI'O IPOLECCa, MO3BOJIIONNE MaKCH-

MaJIbHO 6LICTpO u 3(I)(I)CKTI/IBHO PCIIUTH MOCTABJICHHYIO HHXKCHCPHYTO 3a/1avy.
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CaMocTosiTenbHast paboTa BBIOJIHIETCS BO BHEAYAUTOPHOE (AyJUTOPHOE) BpeMs IO 3a-
JaHUIO U TPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemnocpeiCTBEHHOIO
ydactus (IIpM 4aCTUYHOM HENOCPEICTBEHHOM YYacTHUU IPENOJaBaTellsl, OCTaBISAIOLIEM BEdy-
HIYIO POJIb B KOHTPOJIE 32 pa0OTOM CTY/ACHTOB).

B npomnecce u3ydyeHus: MUCHUILINHBI «J{OMOTHUTENbHBIE TTaBbl (GU3UKKU» OakalaBpamu
HarnpasieHus 18.03.02 — DHepro- u pecypcocbdeperaroniye nMporecchl B XMMUYECKON TEXHOJIO-
UM, HEPTEXUMHUU U OUOTEXHOJIOTUU  OCHOBHLIMU BUOAMU CAMOCMOAMENbHOU pabombl SBISIOT-
3

— MOATOTOBKA K ayIUTOPHBIM 3aHATUAM (JICKIHSIM, TPAKTUYECKUM U JTAOOpaTOPHBIM 3a-
HSTHUSIM) U BBITIOJTHEHUE COOTBETCTBYIOIIMX 33/IaHUII;

— caMoCTOsITeTIbHas paboTa HaJl OTJCIbHBIMUA TEMaMH Y4€OHON TUCHUIUIMHBI B COOTBET-
CTBUU C Y4€OHO-TEeMaTUYECKUM ILJIAHOM;

— BBIIIOJIHEHNE TECTOBBIX 33JJaHUM;

— MOJTrOTOBKA K 3a4ETy.

Ha saunamusx nekyuonno2o muna TpEnojiaBaTelb H3JIaracT U pPa3bsCHAET OCHOBHBIE,
HauboJIee CI0KHBIE MOHATHS TEMBbI, a TAK)KE CBA3aHHBIE C HUMU TEOPETUUYECKUE U TIPAKTHUECKHE
po0JIEMBI, JaET PEKOMEH/IALUU Ha BBIIIOJIHEHUE CAMOCTOATEIbHOU PabOThl.

B xone nekuuii 00y4aromumMes peKOMEHTyeTCs:

— BECTH KOHCIIEKTHUPOBaHHE yueOHOr0 MaTepuara;

— oOpaiaTe BHUMaHUE Ha OMpeeNieHus] MOHITHM, (POPMYIUPOBKU 3aKOHOB U MX Mare-
MaTHYECKOE BBIPAKEHUE, MOJIOKEHUS, PACKPBIBAIOIIME COJEPKAHNUE TE€X WM UHBIX SBICHUN U
MPOLIECCOB, HAYYHBIE BHIBOJIBI U MPAKTUYECKUE PEKOMEHIAINH 10 UX MPUMEHEHUIO;

— 3a/1aBaTh MPENOJIaBaTENI0 YTOUHSIOUINE BOMPOCH! C LIEIbIO0 YSICHEHUS TEOPETUUYECKUX
MOJIO’KEHUH, pa3pelIeHUs CIIOPHBIX CUTYaIUH.

B paboumx KOHCHEKTaX >KEIaTeJbHO OCTABJATH IMOJIS, HA KOTOPBIX BO BHEAYIUTOPHOE
BpEMsI MOXKHO CJIENIaTh MOMETKHU U3 y4eOHO-METOIUYECKOr0 00ecTieueHus Al CAaMOCTOSTEIIbHON
paboThl 00yyaroUMXcs, JTOMOIHSIIOUIEr0 MaTepran IPOCIYIIaHHON JEKIUHN, a TaKkKe MOMETKH,
MOIYEPKHUBAIOIINE OCOOYIO BAXKHOCTH TE€X HIIM MHBIX TEOPETUYECKUX MOTOKECHHIH.

Jljig ycremHoro oBjia/ieHuss KypcoM HeOoOXOAMMO IoceliaTh BCE JEKIUH, TaK KaK Tema-
TUYECKUN MaTepuan B3aUMOCBsI3aH MeEXJy co0oil. B crmyuasx mpomycka 3aHSTHS CTYACHTY
HEO0OXOUMO CaMOCTOSITEIbHO M3YYHUTh MaTe€puall U OTBETUTh HAa KOHTPOJBHBIE BOMPOCHI IO
MPOMYIIEHHONW TeMe BO BpeMsl MHAUBUAYATbHBIX KOHCYIbTAIHI.

BaxxHo# 9acThi0 caMOCTOSTENBHOM paboThI SBISIETCS YTEHHE Y4eOHOW M HAy4HOU JUTepa-
Typbl. OcHOBHas1 (PyHKIMSI YyUeOHUKOB — OpPMEHTHUPOBATH CTYACHTAa B CHCTEME 3HAHUM, YMEHUU U
HaBBIKOB, KOTOPBIE JTOJ’KHBI OBITh YCBOEHBI OYIYIIIMMU CHIEIMATUCTAMU 110 JAHHOW TUCIMILIMHE.

Brmmonnenue npakmuueckux pabom — peuterue 3a0ay IBIASETCS YaCThIO CAMOCTOSTEILHON
paboThl O6akanaBpa U NMpPEeIyCMaTpPUBAET MHIAMBUAYAIbHYIO paboTy oOydaromierocst ¢ y4eOHOI,
TEXHUUYECKON M CIPABOYHOU JHUTEPaTypod MO COOTBETCTBYIOIIMM TeMaM MPAKTUYECKUX 3aHs-
Tuil. llenbro mpakTHueckoi paboThl — 3aKpeIIeHne U 0TPadOTKa MPAKTUUYECKUX HABBIKOB, MOJY-
YEHHBIX Ha JICKIMOHHBIX 3aHATUsAX. OOydaromuiics BBHIMOIHIET 33aJaHUe Mo BapuaHty. Homep
BapHaHTa COOTBETCTBYET MociieHel nudpe mudpa cryaeHra.

PykoBoauTenp U3 yucia mpernoiaBaTeneil kagenpsl OCyIIecTBISET TEKyIee pyKOBOICTBO,
KOTOpPO€ BKJIIOYAET: CUCTEMATHYECKHE KOHCYJIbTAIlMM C LIEJBI0 OKa3aHUS OpPraHU3alMOHHOW U
HAyYHO-METOIMYECKON MOMOIIM OakanaBpy; KOHTPOIb HAaJ BBIIOJHEHHEM PabOThl B YCTaHOB-
JICHHBIE CPOKU; IPOBEPKY COAEpkKaHUS U 0OPMIICHHS 3aBEPIICHHON PadOTHI.

[TpakTudeckas paboTa BBITOJHAETCS O0YYAIOIIMMCS CAMOCTOSITENILHO U MPEICTABIIAETCS K
IIPOBEPKE MPENoAaBaTesio 0 Hauyaja 3K3aMeHaI[MOHHOM CecCru.

CamocTosTeIbHOE BBIIOIHEHUE MeCcmogblx 3a0anuii IO BCEM pazzienaM JUCHUILTHHBI chop-
MUPOBaHBI B poH/Ie O1IeHOUHBIX cpencTB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOJIb30BaThCS:

— o0ydJaromuMHucs MpH MOATOTOBKE K 3a4eTy B popMe CaMOIIPOBEPKU 3HAHUIA;

— npenoaaBareiisiMU UIs IIPOBEPKU 3HaHUM B KayeCTBE (I)OpMBI IMPOMECIKYTOYHOI'O KOH-
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TPOJIA Ha 3aHATHAX,

— JUIsl IPOBEPKH OCTATOYHBIX 3HAHHUM 00Yy4aroIUXCsl, U3YYUBIINX JaHHBIN KypC.

TecroBble 3a1aHNs] PACCUMTAHbI HA CAMOCTOATENbHYIO0 paboTy 03 MCIOIb30BaHUS BCIIOMO-
raTelibHbIX MaTeprajoB. To ecTh MpH UX BBHITOJHEHUH HE CIIEAYET MOIb30BaThCsl y4eOHOM U IpYTH-
MU BHUJIaMU JIUTEPATYPBI.

J111s1 BBIMIOJTHEHUS] TECTOBOTO 3aJIaHuUs, TIPEXK/IE BCETO, ClelyeT BHUMATEIbHO MIPOUYUTATh MO-
cTaBJeHHBIN Bonpoc. [locne o3HaKoOMIIEHHs C BOIPOCOM CIIEAYET MPUCTYIATh K MPOUYTEHUIO Mpei-
JlaraeMbIX BapuaHTOB OTBeTa. Heo0Xonmmo mpounTarh BCe BApUAHTHI U B KAUECTBE OTBETA CIIEIyeT
BBIOpaTh UHIEKC (1IEpoBOEC 0003HAUEHHE), COOTBETCTBYIOIINI MIPABUIEHOMY OTBETY.

Ha BoInonHeHue Tecta 0TBOAUTCS OrpaHiueHHOE BpeMsi. OHO MOKET BapbUPOBATHCS B 3aBU-
CHUMOCTH OT YPOBHS TECTUPYEMBIX, CIIOHOCTH U 00beMa TecTa. Kak mpaBuiio, Bpemst BBIIOJTHEHUS
TECTOBOTI'O 3aJ[aHus onpenensercsa u3 pacuera 60 ceKyH/1 Ha OJJMH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIHUIIMHE OPUEHTUPOBAHO Ha MOJTrOTOBKY OaKajlaBpoB IO OC-
HOBHBIM BOIIPOCAaM Kypca. YPOBEHb BBIMIOJIHEHUSI TE€CTa MO3BOJISET MPENOJIaBaTENsIM CYyIUTh O
X0JI€ CAMOCTOSITEIbHOM pabOThl 00YUaAIOIIUXCSl B MEKCECCUOHHBIN MEPUO M O CTETICHH UX MOATO0-
TOBKH K 3a4€Ty.

9. [lepeuenb HH(POPMAIMOHHBIX TEXHOJIOTHii, HCTIOJIb3YeMbIX
NPH OCYLEeCTBJIEHUH 00Pa30BaTEeIbHOI0 NIpPoLecca Mo AUCHHUIINHE

JIJis yCTIenmHOro OBJIAICHUS JUCIHMILTUHOW MCIONB3YIOTCS CIICAYIOIre WHPOPMAIUOH-
HBIE TEXHOJOTHH O0YUYCHHUS:

e [lpu mpoBeAeHUU JEKIMUA HCIOIB3YIOTCA MPE3CHTAIlMM MaTepuaia B Iporpamme
Microsoft Office (PowerPoint).

¢ [lpakTuyeckue 3aHITHE MO AUCIUIUIMHE MPOBOAITCS C MPUMEHEHHEM HEOOXO0IUMOT0
METOJIMYECKOro MaTepuaina (MeTOIMYeCKUe yKa3aHusl, ClIPaBOYHUKHI, HOPMATUBHI U T.11.)

e JlaGoparopHble 3aHATHSA MO AUCHMIUIMHE TIPOBOASTCS B CHEIUATU3UPOBAHHBIX
naboparopusx: «Ontuka u aToMHas ¢u3nka», «MeXaHUKH U MOJICKYJSIpHON (Qu3mKm»,
«ONEKTPUYECTBO U MATHETU3M».

Ha mpakTruecknx 3aHSITHSIX CTYIEHTHI OTpa0daThIBalO0 HABBIKM PEIICHUS (U3UUECKUX 3a-
Ja4 ¢ 000CHOBaHHEM BbIOOpa (HPU3MUECKON MOJICITH.

JlaGopaTopHble 3aHSTHS 10 JTUCHUILIMHE MPOBOJAATCS C MCIOIB30BAHUE PA3JIMYHOTO Jia-
OopaTopHOro 000pYyI0BaHMsI, a TAK)KE Ha JTA0OPAaTOPHBIX CTEHAAX-ycTaHOBKax. Ha 3aHsTuu 00y-
YAIOMUKCA 3HAKOMUTCS ¢ GU3MYECKUMU METOJaMHU aHalin3a, paboToW M YCTPOUCTBOM Jiabopa-
TOPHOTO O0OPYIOBaHUS, UCIOIB3YEMOT0 MPH pEeIIeHNH (PU3NUECKHUX 3a7ad, YUUTCS MPOBOAUTH
AKCIIEPUMEHTHI, CTPOUTh (PU3MUECKHE MOJIENH, TPOBOJIUTh PACUYEThl U JIeNIaTh OIEHKY MOTrpel-
HOCTEM.

B mporiecce nzyuenus AUCHUIUIMHBI yYeOHBIMH LETSIMU SIBJISTFOTCSI BOCTIPUATHE y4eOHOM
uHpopMaliu O (QU3NYECKMX OCHOBaX W MPHUHIUNAX JlabopaTOpHOW paboThl, €€ YCBOCHUE,
3alIOMUHAHUE, a TAKKE CTPYKTYPUPOBAHKE MOTYUYCHHBIX 3HAHUN U Pa3BUTHE MHTEIIEKTYaTbHBIX
YMEHHH, OpPUEHTUPOBAHHBIX Ha CIOCOOBI JEATENLHOCTH PEMpPOAYKTHBHOTO XapakTepa.
[TocpencTBOM MCTIONB30BAHUS TUX UHTEIUICKTYAJIbHBIX YMEHUHN TOCTUTAIOTCS Y3HaBaHUE paHee
YCBOGHHOTO MaTepHalia B HOBBIX CUTYaIUsAX, IPUMEHEHHE a0CTPAKTHOTO 3HAHMS B KOHKPETHBIX
CUTYaITUsX.

Jl7is JOCTHKEHHSI STUX TeJIeld UCTIONB3YIOTCS B OCHOBHOM TPaIUIIMOHHBIE HH(DOpPMATHB-
HO-Pa3BUBAIOIINE TEXHOJIOTUU OOYYEHHUS C YUYE€TOM Pa3IUYHOTO COUYETAaHUs MACCHBHBIX (opm
(;mexus, 1a00paTOpHOE M MPAKTHUECKOE 3aHSATHE, KOHCYNBTAIUS, CAMOCTOsATENbHAsI paboTa) U
PENpPOAYKTUBHBIX METO/J0B 00y4deHHs! (IIOBECTBOBATEIbHOE M3JIOKEHUE yueOHOW MHpopmanmu,
00BSACHUTENBHO-UIUTIOCTPATUBHOE U3IIOKEHUE) U Jab0paTOPHO-TPAKTUUECKUX METOJIOB 00yde-
HUSL.

YHuBepcuter o0ecrneueH HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
o0ecrnievyeHus:
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e o¢ucHbI maket npuwioxenuit Microsoft Office;
e [porpaMMHasi cucteMa Jajisi OOHapyKEeHHs TEKCTOBBIX 3aMMCTBOBAHUN B YYEOHBIX U
Hay4HBIX paboTax «AHTUIIaruat.BY3y.

10. Onucanue MaTepuaAIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JISl OCYIIeCTBJICHMSI
00pa3oBaTeILHOIO NMpoIecca Mo TUCHHUILINHE

Peanuzanus yueOHOTO mporecca OCyIIECTBISETCS B CIIEHUANBHBIX YIeOHBIX ayIUTOPHIX
YHHUBEpPCUTETA Ui MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIA, MPAKTUYECKUX 3aHATUH, Jabopa-
TOPHBIX PabOT, TPYNIOBBIX U WHAUBHUIYAIBHBIX KOHCYIbTAIMH, TEKYIIETO KOHTPOJIS U MPOMeE-
JKYTOUHOHN arTecTanuu. Bce ayauTopuu yKOMIUIEKTOBAaHBI CIIELHUAIM3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUs, CIYKAIIMMHU JJIs1 IPECTaBIeHUs yaeOHON nH(bOopMaIu
Oonbiioi ayauropun. [Ipu HeoOXoauMoOCTH 00yUaroIIMMCs MIpeaIaraloTcss Habopsl 1eMOHCTpa-
[MOHHOTO 00OPYIOBaHUS U y4EeOHO-HATIISIHBIX MOCOOUH, 00ECIIeYNBAIOIIIEe TEMATHICCKUE UJI-
JIOCTPALIUU.

CamocrosiTenbHas paboTa 00y4arOMXCsl BBIMOTHACTCS B CIICIIMATIM3UPOBAHHOM ayIUTO-
puH, KoTopasi 000pyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTH «HTepHeT» U o0ecredeHneM J0CTyma B AIEKTPOHHYIO0 HH(POPMAITMOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

Ecth nomenienue i XpaHeHus U NPOPUIAKTUUECKOTO 00CIyXUBaHUs yueOHOro o0o-
PYJIOBaHHS.

TpeOoBaHusi K ayIUTOPUIM

HammenoBanue ClrI€uaJIbHbIX HOMGH.[GHI/II;'I OCHaH.ICHHOCTL CIICaJIbHBIX HOMCH.[@HI/II\/'I
u HOMCH.[@HI/II\/'I JUIA CaMOCTOSITEIILHON pa6OTLI u HOMeH.[CHPIfI 1A CaMOCTOSITEILHOHN pa6OTbI
[Tomemienue 1t IEKUMOHHBIX U Npak- | CTOJbI, ayAUTOPHBIE CKaMbH, MeJI0Bas Jocka. [lepenoc-
TUYECKUX 3aHATUHN, TPYNIOBBIX U UH- HOE€ MYJIbTUMEINIHOE 000pynoBaHue (HOYTOYK, SKpaH,
JUBUAYaAIbHBIX KOHCYJIbTALMH, TEKY- IIPOEKTOP).

EN U MPOMEKYTOUHOU aTTECTAllHH.

ITomemenne nus nadoparopueix pador | Jlaboparopusi «OnTuka U aToMHasi (PU3MKA» OCHa-
IIeHa J1a0OPATOPHBIMU CTOJIAMH M CTYJbSIMH, CIEIYIO-
UM 00OpYIOBaHUEM: CHEKTPOPOTOMETP, MHKPOCKOI
CTEPEOCKONUYECKH, MHUKPOCKON OHOJIOTMYECKHH, TIO-
HuomeTp, kommeiotep Celeron 633A, mudpoBoii BOJBT-
MeTp, AudpaKkIMOHHAs peleTKa, miaTgopMa ¢ Ja3epom,
TaHTe€HC-TaJIbBAHOMETP, HCTOYHUK IIOCTOSHHOTO TOKa,
MYJBTUMETP, TMPOBOJHUKH, KATYIIKH, OJOK HWHIUKAIIUU
U(ppPOBOH, BOJIBTMETP, aMIEPMETP, MHLIMAMIEPMETP
(TTOCTOSIHHOTO M TIEPEMEHHOTO TOKA), MHJUTMBOJIBTMETP
(TTOCTOSTHHOTO M TNEPEMEHHOT0 TOKa), (hyHKIMOHAIBHBIN
reHeparop, ocuwuiorpad, T1aTYuK AaBICHUS

JladopaTopusi «MexaHUKa U MoJIeKYJsIpHAsi PU3UKaY,
OCHAIlleHHas! 1a00paTOPHBIMU CTOJAMU U CTYNbSMH, ClE-
JQyOUMM 00OpYJIOBaHUEM: JEMOHCTPALIMOHHBIA CTOJI CO
MIKAJIOW TPaHCHOPTUPA, JIAOOPATOPHBIE YCTAHOBKH, KO-
neOmromuiics MasTHUK ¢ MHQpPaKpacHOW paMKOM, MasT-
HUK (HU3MUYECKUH, CITyCKOBOM MEXaHH3M C LU(PPOBBIM
CYETYMKOM, ManlMHa ATByna, MasTHUK MakcBeiia, Ma-
arauk O0epOeka, cTeH I TabopaTopHbIi

JlaGopaTopusi «JeKTPUYECTBO U MAarHeTU3mM» (KOM-
NMBIOTEPHBII KJIACC) OCHAIICH CTOJIAMH M CTYJIBSIMH, pa-
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00YMMHU MECTaMH, OCHAIICHHBIMU KOMIBIOTEpAMH C BbI-
XO/IOM B ceTh VIHTEpHET U 3JEKTPOHHYIO WH(POPMALUOH-
HYI0 00pa3oBaTENIbHYIO Cpelly U 000pYyIOBaHUEM: OBEP-
XeI-TIPOEKTOp, JAaOOPATOPHBIM MPAKTUKYM (BUPTYyalb-
HBbI#), KommbioTep (13 mT.)

IloMemenus g1t caMOCTOSITEIILHON
paboThI

Cronbl, cTynbs, dKpaH, mpoekrtop. Paboume mecra CTy-
JICHTOB, OCHAILCHBI KOMITBIOTEPaMH C BBIXOJOM B CETh
WHTepHET M 3JeKTPOHHYI0 HH(POpPMAIMOHHYI0 00pa3oBa-
TENIFHYIO CpeJly YHHBEPCUTETA

[Tomemenue 1151 XpaHeHus: U mpoQu-
JAKTUYECKOr0 00CTyKHUBaHHsI y4eOHO-
0 000pY/I0OBaHHUS

Pacxonnple MaTepuasibl i1 PEMOHTA U OOCITY)KMBaHUS
TeXHUKH. MecTa Ju1s XpaHeHUs: 000pyA0BaHUS
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