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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYeCKOro aHalin3a U MOJICITMPOBAHUS B UHKEHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
pa3paboTKOii, MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM, TEXHOJIOTUSIMU TIPOM3BOCTBA U
IKCIUTyaTaIllii OMOTEXHUYECKUX CUCTEM
N]I-1 3naeT ¢pyHIaMEHTAIBHBIC 3aKOHBI IPUPOJIBI 1 OCHOBHBIE (PU3HYECKUE 1
MaTEeMaTUYECKHUE 3aKOHBI
NJI-2 IIpuMeHsieT 3HaHUSI €CTECTBEHHBIX HAYK U MaTEMaTHYE€CKHE METO/IbI TSl PEeLICHUS
3a/1a4 TEOPETUYECKOT0 U MPUKIIATHOTO XapaKTepa

2. I[IK-1 CriocoOHOCTh y4acTBOBATh B HAYUHBIX UCCIIEOBAHUAX B 00JIACTH CO3aHUS
OMOTEXHUYECKUX CUCTEM
NJI-2 Ananu3upyeTr CUTHAJBI U JaHHBIE, ONPEENISIeT X BIUSHUE HA TTapaMeTphl
OMOTEXHUYECKUX CUCTEM

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TucbMenHas padota
1. KontponbHas padota o teme "Monnsie Toku" (KonTponasHas padoTa)
2. KonrtponbHas pabdora no teme "Mogens Jlebas" (Kontponbhas paboTa)
3. Konrtposnbnas pabota mo teme "DnexTpoaumnonsHoe B3aumoeicteue" (KontpoapHas
paborta)

®Popwma peanuzaimu: [Iposepka 3aganus
1. 3amuTa pacuernoro 3aganus. Y.1 (MHTEpBHIO)
2. 3amuTa pacuerHoro 3aganus. U.2 . (MuaTepBbIO)

BPC aucuunjavHbl

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 KonrtponbHas padota o reme "Monnsie Toku" (KonTponbhas padoTa)

KM-2 KonrpoasHas padorta no reme "Mogens Jlebas" (KontponsHas pabota)

KM-3 KontposbHas padoTta 1o Teme "DiekTpoauronbHoe B3anmoeiicterue” (KonTposasHas padora)

KM-4 3ammura pacuerHoro 3aaanus. Y.1 (MHTEpBbHIO)
KM-5 3ammra pacuernoro 3aaanus. Y.2 . (MHTepBbIo)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.



Beca KOHTpOIBHBIX MeponpusITH, Yo
Nunexc KM-1 KM-2 KM-3 KM-4 KM-5
Pazgen nuciuminHbl

KM:

Cpok KM: 4 8 12 12 16
TepMoauHaMuKa >KMBOTO OpraHU3Ma
TepMoauHaMuKa >KMBOTO OpraHU3Ma + +
JIBr>KeHHE KIaCCUYECKUX 3apSyKEHHBIX YACTHII
JIBMKEHUE KITACCUYECKUX 3apsDKCHHBIX YaCTHIL + + + + +
CrtpoeHne aTOMOB U MOJIEKYJ
CtpoeHue aTOMOB M MOJIEKYJT + + + +
DIIEKTPOAUTIONBHOE B3aUMOICUCTBUE
DIEKTPOAUTIONBHOE B3aUMOICUCTBUE + +
MaruuToaunonabHOE B3aNMOJICHCTBIE
MarguToIumnoabHOE B3aUMOJIENCTBUE + + + +

Bec KM: 10 15 15 25 35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 NA-1lonk 3naer | 3HaTH: KM-1 KouTtposnsHas pabora o teme "Hounsie Toku" (KoHTpobHas
dbyHIaMeHTallbHbIE 3aKOHBI | — MEXaHU3MBI pabora)
NpUPOALl ¥ OCHOBHBIC | B3aumoaeuncTBust OMII ¢ KM-2 Kontposbnas padota o teme "Mogens Jlebas" (KonTponpHas
buznvecKue U | aHcaMOJIeM TOJIIPHBIX pabora)
MaTEeMaTUYECKHUE 3aKOHBI MOJICKYJI; KM-3 KontpoibHas padoTta 1o teme "DIeKTPOIUIIONBHOE
— MEXaHU3MBI B3aumozeiicTeue" (KornrponpHas padota)
B3aumoeiicteus OMII ¢ KM-4 3amura pacuetHoro 3ananus. 4.1 (MuTepBbio)
MOJIEKYJIaMH Ha OCHOBE KM-5 3ammura pacuetHoro 3ananus. Y.2 . (MuTepBbio)
KBAaHTOBBIX MOJIXO0B;
— TepMOAMHAMHUYECKUE
OCHOBBI JKU3HHU U TIPHPOTY
JIBMDKEHUS KITAaCCHUECKUX
YacTHIl B OM000BEKTaX;
OIIK-1 N-2omk-1 IIpumenser | Ymers: KM-1 Konrponsnas pabdora no reme "Honnsie Toku" (KoHTponsHas
3HAHUSI €CTECTBEHHBIX HAYK | — CAMOCTOSITEIBHO pabora)
U MaTeMaTH4ecKHe METOAbI | pa30upaThCs B KM-4 3amura pacuerHoro 3aganus. Y.1 (MuTepBbIO)
JUTS peneHus 3ana4 | Ouodpusnueckux npoueccax | KM-5 3amura pacuernoro 3aganus. .2 . (MHTepBbIO)
TEOPETUYECKOT O U | )KU3HEIEATENbHOCTH;
MPUKIIATHOTO XapaKTepa
I1K-1 N-2nk-1 AHanuzupyeT | YMeTh: KM-2 Konrponsnas padora no reme "Mogens Jlebas" (KontponsHas
CUTHAJTBI " JIAaHHBIE, | — PAaCCYUTHIBATh pabora)
orpenenseT UX BIUSHHME Ha | 3JekTpoMmarHuTHble oisi B | KM-3 KoHTponbHas paboTa 1o teme "I1eKTpoaunoabHoe
napameTpbl OM000BEKTAX; B3auMmozeiicTeue" (KorrponpHas padota)

OMOTEXHUYECKUX CHCTEM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KontpoabHas padora no teme ""Honnbie Tokn"

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourposnbHasi paboTa BBINOJIHSAETCS B
NUCbMEHHOU (hopMe Ha MpaKTUYECKOM 3aHATHH. HeoOX01MMO BBINOIHUTE 33JJaHKe 110 OUTIETY.

Kpartkoe conep:xanue 3aganus:
[TpuBenute pemieHNe U OTBETHI HA BOIIPOCHI 110 OUIIETY

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJIaHI/IpOBaHHbIC PE3YIbTAThI Bonpocm/saz[aHI/m AJI1 IIPOBEPKU
06y‘I€HI/I$I IO JUCHUIIJIINHE

3HaTh: — TCPMOAUHAMHNYCCKHEC 1.YTo0 Takoe QJICKTPOJIUTHYCCKAs ,I[I/ICCOI_[I/IaI_[I/ISI?

OCHOBBI JKM3HH M IIPUPOLY 2.0T 4Yero 3aBUCHT CKOPOCTH apeiida?

JIBUKECHUS KJIACCHUYECKUX 3. Kuemy npuBoaut ambunomnspuas qudoysusn? [louemy?

4acTHI] B OH000BEKTAX;

. _ Cpena comepuT 0IHO3apANHbIE HOHEL KOHIEHTpaIiZ HOHOE C MOJIAPHOI Maccoit M =402 / vom .

YMeTB : CaMOCTOATCIIEHO 1 L Ni= 10% w73 Yacrora cromxsosenmit v =27 104 ¢!

pazouparbcst B OMOPU3NISCKUX . o .
HaI/II[I/ITe ILCI/ICTBI/ITCHBHYIO qaCTb OTHOCUTCIIBHON

mnponeccax o

pot JAUDBJICKTPUUCCKOHN IIPOHULIACMOCTHU CPCAbl HA YaCTOTC 10
KUBHEACATCIIBHOCTH,

ITo

Cpeza comepAuT 0HO3apAIHEIE HOHBL. KOHUEHTPAINA HOHOB C MOJIAPHOI Maccoi M =402/ voms .
2. N;=10% w3 Yactora cromxmoenit v =27 -10°° ¢!
Figure 1 Haiigute KoadpuLMEHT OTpaXKeHUA OT NNOCKOM LIFrPOaHULLbI pasgena
npu HOpmaJZibHOM NagaeHUU Ha Hee Npu HoOpMma/ZibHOM NageHUn Ha Hee
NNOCKOM BOAHbI ¢ yactotoi 10 My,

Cpena comepur 0IHO3apANHbIE HOHEL KOHIEHTpamiZ HOHOB C MoJIAPHOI Maccoit M =402 / vom .
3 L Ni= 10% 3. Yacrora cromxsosenmit v =27 -10' ¢!

Figure 2 HanpguTe KoapdpuumneHT ocnabneHns no NO0THOCTU MOLLLHOCTU Ha
yacrote 10 Ty,

Onucanue MIKAJbI OLlEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 8bINOJHeHUs 3HAHUA: 3aJaHIE BBIIIOTHEHO TOIHOCTBIO, UMEIOTCS
MeJIKHE HETOUHOCTH

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe eévinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUs: 3alaHie BBITIOJIHEHO, UMEIOTCS OIINOKH
HETPUHIUITHATBHOTO XapaKkTepa

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6bINOJHeHUs. 3HAHUs: 3alaHIe BBITOTHEHO YaCTUYHO, JIOMYIICHBI
OTJICNIbHBIC CYIIECTBEHHBIC OINOKU




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blNOJIHeHUs 3HAHUA: 3aJaHUE BBIITOJIHEHO YaCTUYHO C
CYIIECTBEHHBIMH NMPUHIUITNAIBHBIMU OUTHOKaMHU

KM-2. KourpoabHas padora no teme "Mozgeasn ledas"

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJbLHOro Meponpusitusi: KourponbHasi paboTa BBINOJIHSAETCSA B
NUCbMEHHOU (hopMe Ha MpaKTUYECKOM 3aHATHH. HeoOX01MMO BBIMOIHUTE 33JJaHHE 110 OUJIETY.

Kpatkoe cogep:xanue 3aganus:
[TpuBenute pemieHNe U OTBETHI Ha BOIIPOCHI 110 OUIIETY

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocel/3aganus s npoBepKu

pe3yabTaThl OOYYEHHS TIO

JMCLUIUIMHE

3HaTh: —  MEXaHU3MbI 1.ITosicHuTe, KaK NOJIAPU3YEMOCTb MOJIEKYJIbI 3aBUCUT OT a0C

B3aumozeiicteuss OMII ¢ temneparypsl? [louemy?

aHcaMmOiiem MOJIIPHBIX 2.IToueMy BBICTPOMBILIHECS MOJIEKYJIBI B 00bEME TPUBOJIAT K

MOJIEKYJ; HOSIBJICHUIO TOBEPXHOCTHBIX 3apsi/IOB KaK Ha OOKJIaIKax
KOHJIeHcaTopa?

3.Ilosicaute B pamkax moaenu [lebas, o KakoMy 3aKOHY
M3MEHSETCS BEIMUMHA BEKTOPA MOJIIPU3aLUU BEIIECTBA IIPU
BBIKJIFOUCHUH BHEIIIHET 0 3JEKTPUUECKOTr0 10oJisi?

B ansochep

ey somed = 6,36 107 K ut

YMeTb: — pacCUMTHIBATH

SJICKTPOMAIrHUTHBIC TI0JIA B
. Buomnoriuecxas TKaHb HMEET OTHOCHTEBHYIO TH3JIEKT PHYECKYIO MPOHHIIAEMOCTB € =€, + E_—E"
6HOO6’I)€KT3X, 1+ jot

Haltnure aMnauTyAy HaNPA:XeHHOCT MarHMTHOTONOMA ¢ 4acToToit 10 [Ty, ecom

0 =10 ™! Haftmre mocroxenyso pactpoctpasesis pamus sa wactore 0,15 7ra

2 g, =2.25g, =81v=1"" =27-10"°, a aummumyna xonebasmat sextopa E pasnal B/ v

£ —Es

1+ jot

3 , HaliTi 9acToTy CTOJIKHOBEHNI, T, €, = 2,25, €, =81, a yAebHax NPOBOIMMOCT b Ha yactore 10 ITw pasna 22 Cw/m

Brostoruyeckas TKaHb HMeST OTHOCHTEBHYIO THAEKTPHYECKYIO MPOHHIAEMOCT € = €, +

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 8bINOJHeHUs 3HAHUA: 3a1aHIE BBIIIOTHEHO TOIHOCTBIO, UMEIOTCS
MeJIKHE HETOUHOCTH

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUs: 3alaHie BBITIOJIHEHO, UMEIOTCS OIINOKH
HeSOMPUHIMITHAIBHOTO XapaKTepa

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6blNOJHeHUs. 3HAHUs: 3a1aHie BBITOTHEHO YaCTUYHO, AOMYIICHBI
OTJICNIbHBIC CYIIECTBEHHBIC OINOKU

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blNOJIHEHUs 3HAHUA: 3aJJaHE BBIITOJHEHO YaCTHYHO C
CYIIECTBEHHBIMU MPHHIIMITAATHHBIMA OITHOKAMHU




KM-3. KoutpoJsbHas padoTa 1o teme "JjeKTpoaunojibLHoe B3aumMoaeiicteue'"

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mpoBeneHusi KOHTPOJbLHOro Meponpusitusi: KonTponbpHast paGoTa BBIIOIHSAETCS B
NUCHbMEHHOMW (hopMe Ha PAKTUUECKOM 3aHATHH. Heo0X0AMMO BBHIIOIHUTE 33/1aHUE 110 OUIIETY.

Kparkoe conepxanue 3a1aHus:
[TpuBeauTe perieHrne U OTBETHI Ha BOIIPOCHI IO OHUIIETY

KoHTposibHbIe BONIPOCHI/3aJaHUA:

3aryaHupOBaHHbIE Bomnpocsl/3aganust aisi IpoBEpKU

pe3ynbTaThl OOy4YeHUs 0

JUCIUIUINHE

3HAaTh: — MEXAHU3MBI 1.ITo kakoMy 3aKOHY BO BPEMEHH U3MEHSIOTCSI HACETICHHOCTHU
B3aumozeiicteuss  OMII ¢ YpOBHEH NpU OTCYTCTBUM 3IEKTPUUYECKOTO MO ?
MOJIEKYJIaMHM ~ Ha  OCHOBE 2.KakoB ¢u3nueckuii CMbICT IOCTOSTHHON BpeMenu 127 Uto
KBaHTOBBIX 10JIX0JI0B; OHa XapakTepusyer?

3.B xakoM yaCTOTHOM JlMana3oHe TeMIepaTypa CyleCTBEHHO
BJIMsIET HA PABHOBECHYIO Pa3HOCTh HACEJIIEHHOCTEH?

YMerb: —  paccuuThIBaTh 1.'a3000pa3Has cpea coaep >KUT MOJIEKYJIbl aMMHUaKa.
3JIEKTPOMArHUTHBIE TIONSA B JunonbHbI MOMEHT Tiepexoa Ha yactote 24 [T
01000BEKTAX; 0

q
-~ - J ’\‘ r
d=36-10 Kia-m
I/I3MepeH1/1$1 JaJIM 3HAYCHHUEC ITOJIOCHI pE30HAHCHOT'O

nornomenus 50 MI'u. PasHocts HaceneHHOCTEN Ha ABYX
YPOBHSX IEpexoa

o, =5 10 o

Temneparypa raza T=300 K. Haitnure koapduruent
ocnalieHns IO MOUTHOCTH Ha LIEHTPaIbHOM yacToTe
nepexo/a.

2.M3mepenus nokaszarens KodpuunueHTa ocnabaeHus B
BBIJIOXE YeJIOBEKa (KaITHOMETPHsI) Ha 4acTOTE IMepexoia
mouekyl Boasl 80,6 I'T'n nanu 3HaueHue

oy =0,5 M

Bpewms penakcanuu T2=0,1 He. /IunonpHbI MOMEHT IIEpexoa
"

d=6-10"""Ka-m

Temmnepatypa raza 300 K. Haiinure KOHIIEHTpALUIO MOJIEKYJI
Bo/bl. CuMTaiiTe BKIIAJ MOJSIPU3ALNN B JUIEKTPHUECKYIO
MPOHHIIAEMOCTh CIIa0bIM.

3.M3mepenus nokaszatesns ko uimeHTa ociadieHus B




3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKU
pe3ynbTaThl OOy4YeHUsS IO
JUCITUILINHE

BBIZIOXE YeJIOBEKa (KaTHOMETPUH ) Ha JUTMHE BOJIHBI
noromenus: CO2, paBHoit 4,3 MKM Jlaiu 3HAaU€HUE

Bpewms penakcaruu T2=0,1 He. JIunonbHbI MOMEHT Mepexo/ia

d=6-10"""Ka-m

Temneparypa raza 300 K. Haliqute KoHUIEHTpanuio
YTJIEKHUCIIOTO Ta3a B Beiioxe. CuMTaiiTe BKJIaJ MOJISPU3ALNUU B
JURJIEKTPUYECKYIO IPOHUIIAEMOCTh CIIa0bIM.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8bINOJIHeHUs: 3HaHUA: 3aJJaHUe BBIIIOJIHEHO MOJIHOCTHIO, HMEIOTCS
MEJIKUE HETOYHOCTH

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuxu bINOIHeHUs: 3HaHUs: 3aJJaHUue BBIIIOJIHEHO, UMEIOTCS OIINOKU
HEMPHUHIIMITAATHFHOTO XapaKkTepa

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuku 6bINOJIHEHUs 3HAHUA: 3aJaHUE BBIITOJIHEHO YaCTUYHO, JOITYIIIEHbI
OTJIEIbHBIE CYIIECTBEHHbIE OLTUOKHI

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapaxmepucmuxu 8bINOJHeHUs 3HaHUs: 3aaHue BBIITOJHEHO YaCTUYHO C
CYIIECTBEHHBIMU NMPUHIUITHAIBHBIMU OLIMOKaMHU

KM-4. 3amuTra pacuernoro 3aganus. 4.1

®opmbl peamszanun: IIposepka 3aganus

Tun KOHTPOIBLHOr0 MeponpusaTHs: IHTEpBEIO

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIbHOrO0 MeponpusaTus: /s 1omycka K 3aliuTe JOJKHBI OBITH
npezcTaBieHbl MaTepuainsl 1o Y.1 3aianus, CTyASHTY 3aJal0TCsl BOIPOCH! B (JOpMAaTe MHTEPBBIO.

Kpatkoe conep:kanue 3aiaHusi:
OTBEThTE HA MOSICHSIOIINE BOTIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3ariaHdpoBaHHBIE  pe3yilbTaThl  00ydeHuss 1o | Bompockl/3aianus Uit MpOBEPKH
JUCIUIUINHE

3HaTh: — MexaHM3Mbl B3aumojeinctBus OMII ¢ 1.Yt0 Takoe paBHOBECHAs




3arIaHUpOBaHHBIE  pe3ynbTaThl  00ydeHuss 1o | Bompockl/3ananus Juist IpOBEPKU

JOUCLIAIIIIMHE

MOJIEKYJJaMH{ Ha OCHOBE KBaHTOBBIX II0JIX0/I0B; HaMarHM4eHHOCTbh?

3HaTh: — TCPMOANHAMHUYCCKHUC OCHOBBI JKH3HU H 1.YTo Takoe III/IHOHBHBIfI MOMCHT

OpUPOAY  JBMKEHUS  KJIACCHYECKMX  4YacTHL B MOJIEKYJIbI

O0M000BEKTAX; 2.01 4ero 3aBUCHUT yAelbHas
IPOBOJMMOCTb B HIOHHOM TOKe?

VYMers: —  CaMOCTOATENIBHO  pa30buparbcsi B 1.Kak paccuntsiBaeTcsl paBHOBECHAs

6HO(1)I/I3I/I‘{GCKI/IX Imponeccax XU3HEACATCIbHOCTHU,

HaMarHU4eHHOCTb?
2.Kaxk paccuutsiBaercs
s dexTuBHAS yaeapHAs
IIPOBOJUMOCTB?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: PI'P Y.1 BeimonHeHa MOTHOCTBHIO, UMEIOTCS
MEJIKHE HETOYHOCTH, Ha YTOUHSIOIINE BOMPOCHI MOJTYYCHBI HCYCPITBIBAIOIIIE OTBETHI

Oyenxa: 4 («XOpoI1LI0»)
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: PI'P BbImonHeHa, UMEIOTCS OIIUOKH
HETPUHIUITAATBHOTO XapaKTepa, Ha YTOYHSIOIINE BOIIPOCHI IOJTYYCHBI OTBETHI

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: PI'P BbImonHeHa 4acTUYHO, TOMYIICHBI
OTJCNIbHBIC CYIIIECTBCHHBIC OIMOKY, HA YTOYHSFOIIIUE BOIIPOCH! YaCTh OTBETOB OIIMOOYHA

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu evinoinenus 3Hanus: PI'P BbIloONHEHa 4aCTUYHO C CYIIECTBEHHBIMU
MPUHIIUIIAATEHBIME omnOKkaMu kKak B PI'P, Tak u B X0/1e¢ HUHTEPBHIO

KM-S. 3amuTa pacuerHoro 3aganus. 4.2 .

®opmsl peasmzanuu: IIposepka 3aganus
Tun KOHTPOILHOr0 MeponpusaTHs: IHTEPBEIO
Bec konTpoabHoro meponpusitusi B BPC: 35

IIpouenypa npoBeeHusi KOHTPOJIbLHOr0 MeponpusTus: [ 1omycka K 3amuTe JOHKHO OBITH
MIPUHSATO pacueTHO-rpadudeckoe 3ananue Y.2, CTyAeHTY 3a/1at0TCsl BOIIPOCH! B (hOpMaTe HHTEPBBIO.

KpaTKOC CoACpKaHUEC 3aTaHMUA:
OTBeThTE Ha IMOACHAIOIIUE BOITPOCHI

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTathl | Bonpocsl/3aianus A1 IpoBEpKU

00y4YeHUs 1O TUCITUTLIINHE

3HaTh: — MEXaHU3MEI B3aHUMOJICHCTBHUS 1.0t 4uero 3aBucur yactora SIMP ?

OMII ¢ MonekymamMu Ha OCHOBE 2.Kak Bo30yauTh KoJeOaHUsI MONepedHON
KBAHTOBBIX IIOJIXO0/IOB; HAaMarHM4YeHHOCTH TPU HKCIIEPUMEHTAIbHOM

ucciaenopanuu SIMP?
3.Kak paccuuThIBaIOTCS MOTEPH, BHOCUMBIE ITPOOOIA
B pe3oHaTop criekrpomerpa JI1P?

YMeTh: — caMOCTOSATEIbHO pa36HpaTLCH 1.Kak PaCCUUTHIBACTCA TIJIA3MCHHAA YaCTOTa JJIsA
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpoBEpKU
00y4YeHUs 10 TUCITUTINHE

B OMopU3NIECKIX nporeccax HOHOB B KUJIHOCTH?

JKU3HENEATEIBHOCTH; 2.Kak HaiiTH CTAaTHYECKYIO OTHOCUTEIILHYIO
JIUDJICKTPUYECKYI0 BOCIPUUMYHUBOCTD BEIIIECTBA,
3Has napameTpsl Mojenu Jledas?

3.Kak HalTH 3aBUCUMOCTH PAa3HOCTH HACEIEHHOCTEHN
B JIBYXYPOBHEBOH CUCTEME B PAaBHOBECHOM
CcOCTOSIHMM OT TemnepaTtypbl? [losicHute.

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnonnenus 3nanus; PI'P U.2 BbInojiHeHa MOJHOCTHIO, UMEIOTCS
MEJIKHE HETOYHOCTH, Ha YTOYHSIOIIHNE BOMPOCHI MOITYYEHBI HCUEPIBIBAIONINE OTBETHI

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinoineHus snanus: PI'P BpionHeHa, UMEIOTCS OIIHMOKH
HENPHUHIIUITAAIHHOTO XapaKTepa, Ha YTOUHSIONINE BOIPOCH! TIOTyYEHBI OTBETHI

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuixu evinoineHus snanus: PI'P BpilonHeHa 4acTUYHO, TOMYLICHBI
OTJICTbHBIC CYIIICCTBCHHBIE ONIMOKH, Ha YTOYHSIOIINE BOTIPOCH YaCTh OTBETOB OIMOOYHA

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: PP BbIoHEHa YaCTUYHO ¢ CYIIECTBEHHBIMU
MPHUHIUITHATIBHBIME OlMOKamu Kak B PI'P, Tak ¥ B X0J1¢ UHTEPBBIO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

5 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

Ymeeporcoaro:
3as. kagheopoii
3AYETHBIA BUJIET Ne 1
Jlekmop:
M2

25 dexabps 2020 2.

Kadenpa OCHOB PaTHOTEXHUKHU

Hucuurminza CnenmnajibHble BONPOCHl 0MO(U3NKHU

HNHuctutyT PaJHOTEXHUKU U JJICKTPOHUKU

1. B ueMm 3aKiI09al0TCsS OCHOBHBIE IPU3HAKHU KHBOTO OpPTraHU3Ma

2. Yto Takoe 31eKTpoIUTHYECKas qucconnanus? PactBop anekrpomnura?

3. KakoBa o011ast TeHACHIUS 711 SHEPTUHU IpH 00pazoBaHum OnomonnMepos? Jlalite oObsICHEHHE.
4. OOBSICHUTE CIIOBaMH, KaK OCYIICCTBISAETCS IEPeXol B (hopMyJie ISl OTHOCUTEILHOM JUIICKTPUY

MPOHHUIIAEMOCTH B ABYXYPOBHEBOW CHCTEME: EPEX0 OT OOIIEro BEIPaKEHHUS K CIIydal0 4acToT,
OJIM3KHUX K 9aCTOTE PE30HAHCA.

5. B gem crierudmka u npuHIAI padoTh criekrpoMerpa DI1P?

IIpoueaypa nposenenust

DK3aMeH MpPOXOIUT B ycTHOM (Qopmare, CTyaeHTy mpenocTaBisercs | dac s MOATOTOBKH
OTBETOB Ha BOMpPOCHI OumneTa. OleHKa BEICTABIISETCS IO UTOTaM OecelIbl C IK3aMEHATOPOM.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNTIUHDL

1. Komnerenuusi/Muaukarop: V/1-1lonk-1 3HaeT pyHaaMeHTaIbHbIE 3aKOHBI IIPUPOABI U
OCHOBHbIE (DM3UYECKUE M MATEMATHYECKUE 3aKOHBI

Bomnpocel, 3axanus

1.
Ymeeporcoaro:
3as. kagheopoii
3AYETHBIA BUJIET Ne 2
Jlexmop:
M2
25 oexabps 2020 a.
Kadenpa OCHOB paJIMOTEXHUKHU
Jucrumimmaa CunenuajbHbie BONPOCHI 0M0(PU3NKH
Wncturyt PaIMOTEXHUKH U DJICKTPOHUKHU
1. B gem 3akiovaercsi OTIMYUE HHTYUTHBHOTO ¥ HAYYHOTO MyTel B Onodusuke ?
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2. B xakux ciryyasx 4acTHILy MOYKHO CUHTATh KJIACCHYECKOH, a B KAKHX - HET ?
3. Kak nposBisitoTcss 0cOOCHHOCTH TEPMOANHAMUKH B CTPYKTYpax OHOMOIMMEPOB?

4. 3anmuIunTe OTHOCUTENBHYIO TUAICKTPUUECKYI0 BOCIIPUMMYMBOCTD HAa YaCTOTE IIEPEX0Aa B
IBYXYPOBHEBOH cucteme. OOBsACHUTE, OT YETO OHA 3aBUCUT U II0UYEMY.

5. B uem cnendrka 1 npuHImn padoThl ciektpomerpa AMP?

2.
Ymeeporcoaro:
3as. kagheopoii
3AUETHBIN BUJIET Ne 3
Jlekmop:
M2
25 oexabps 2020 a.
Kadenpa OCHOB paIMOTEXHUKHU
Juctunnuna CuenuajibHble BONPOCHI 0M0(PU3NKH
WHctutyT PaTMOTEXHUKH M DJICKTPOHUKH

1. B yem 3akirouaeTcs MPUHIIUIT JOTOJHUTEILHOCTH B OMOJIOTHH

2. Kakue ocoOEHHOCTH 3aKOHA PaCIIPeIeIeHNs YaCTHI] II0 CKOPOCTH (TIPOSKIIMH CKOPOCTH) B aHCaMOJIe:
a) B oOTCyTCTBHE Jpeiida 0) npu Hamuuuu npetida B) IpH MOBHIICHIH TEMITEPATyPhI

3. Uro xapakTepu3yeT IOCTOSHHAS BpeMeHH! B Mojenu Jlebas?

4. O6bsacauTe 3 (HeKT HACBHIIICHUS TP YBEIHYSHNUH IEKTPHUECKOTO MOJIS B IByXYPOBHEBOH CHCTEME.
Yo B pe3ynbTare NoayduTcs?

5. Yro takoe xumudeckuit cipur? [logemy oH mIpoucxoauT?

3.
Ymeepoicoaio:
3as. kagedpoii
3AYETHBINA BUIET Ne 4
Jlexmop:
M>2HU
25 dexabpa 2020 2.
Kadenpa OCHOB PaJINOTEXHUKHU
Jucnunnuna CneuunajbHble BONPOChl 0M0pH3UKH
WuctuTyT PaJIMOTEXHUKH H DIIEKTPOHUKHU

1. Kak cooTHOcATCS hMHATIM3M U Kay3aJbHOCTb B (U3HKE U OnoIorun?

2. Ot 4ero 3aBUCHUT CKOPOCTH Apeiida? JlaiiTe nmonHoe pa3BepHyTOE MOSICHEHHE.

3. [TosicHUTE, KaK MOJISPU3YyEMOCTh MOJICKYJIBI 3aBUCUT OT a0Oc Temmepatypbl? [louemy?

4. Haiigute y1enbHY0 MOLUTHOCTh MIOTEPH B LIEHTPE JIMHUM MOTJIONICHHS ABYXYPOBHEBOM CHCTEMBI Ha
JUTMHE BOJTHBI 3 MKM, €CITH aMIUIUTY/Ia HAPSDKEHHOCTH 3IIEKTPUUCEKoro Nost paBHa 1 B/M, Bpems

penakcanuu 0,1 HC, IUMIOJBHBIA MOMEHT TIEPEX0/1a , pa3HOCTh HaceneHHocTel 1027 M-3.

5. Kak u3mepsroT XuMHUYECKUN CABUT?

4.
13




Ymeepoicoaro:
3as. kagheopoii
3AUYETHBIN BUJIET Ne 5 _
Jlexmop:
M2

25 oexabps 2020 .

Kadenpa OCHOB PaJInOTEXHUKHU

Jucuurmiaa CnennajbHbie BONPOCHI 0HO(PU3NKH

Wucturyr PaIMOTEXHUKH U SJICKTPOHUKU

1. B geM 3akirogaeTcsl MOHATHE allepPHOIUISCKOro KprcTasia ?

2. O0BsicHUTE TIEPEX0/ OT YpaBHEHHUS JJIs1 CKOPOCTH OJJHOH YacTHIIBI IPH Apeiide K ypaBHEHUIO IS
IUIOTHOCTU MOHHOTO ToKa. Kak mepeiTy K cTallMOHapHOMY PEILeHHIO?

3. [oueMy BBICTPOMBIIIUECS MOJICKYJIBI B 00bEME IPUBOJST K MOSIBIICHUIO TTIOBEPXHOCTHBIX 3aps/I0B
Kak Ha oOKJIaJKax KOHAeHcaTopa?

4. Hatigute 100pOTHOCTH JIOPSHIICBCKOW JIMHUU TOTJIONICHHSI aMMHUaKa B BO3/1yXe, €CJIU JIJTHHA BOJIHBI
JUTSL TUHAY TiorJomenus 12,5 My, a Bpems penakcaruu 0,1 He.

5. Ilouemy ummynbscHble criekTpoMmeTpbl IMP uMeroT 6oJiee BRICOKYIO UyBCTBUTEIBHOCTD, YEM
CHEKTPOMETPHI, paboTaronye B HENPEPHIBHOM pekume?

5.
Ymeepoicoaio:
3as. xaghedpoii
3AUYETHBIA BUJIET Ne 6
Jlexmop:
M>BHU
25 dexabpa 2020 2.
Kadenpa OCHOB paINOTEXHUKN
Jucnunnuna CneuunajbHble BONPOChl 010GH3UKH
HuCcTHTYT PaTMOTEXHUKH U JIEKTPOHUKH

1. B ueM oTiinune 00BEKTOB )KHBOM U HEXKUBOM MpUpOIbl. B uem 001HOCTE?

2. B uem oTiimume B pacCMOTPEHUH YaCTOTHI COYIapEHHS JUIA TOKa HOHOB B Ta3e U JJIs TOKA HOHOB B
SKAIKOCTH?

3. Tlosicuute B paMKax MOACIIN I[e6a;1, 10 KaKOMY 3aKOHY U3MCHACTCSA BO BpECMCHH BCJIMYNHA BECKTOPaA
noJrsIpru3ali BEHICCTBA ITPU BBIKJIIFOUCHUH BHCIIHETO 3JICKTPUICCKOT'O moJrst?

4. Ilpu KaKuX BHEITHHUX YCIOBHUSAX CIIMHOBOE KBAHTOBOE YMCIIO BIMSET Ha CIIEKTP MOTJIOLICHUS
BEILECTBA

5. Yro Hy)HO obecrieunts B MPT mist BO30y>kaeHns KoeGaHuii oepedHol HaMarHHIeHHOCTH
6roTkanu?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.B yeM 3akir04aroTCs OTIIMYUTENbHBIE TPU3HAKY KUBOTO OpraHu3ma?
1.Camoperynupyromasics cucrema
2. CaMOBOCIIPOM3BOISIIAS CUCTEMA
3. 3amMKHYyTas cucTeMa
OTBeTHI:
BriGepuTe HOMepa BEpHBIX OTBETOB

Bepnsiit otBeT: 1 u 2
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2.0t 4ero 3aBUCUT CKOPOCTH apetida gactuir?
OtBeThI:
Bri6epuTe HOMepa BEpHBIX OTBETOB
1. 1.0T HanpAXKeHHOCTM 31eKTPUYECKOro nona
2. 2. 0T nOABMXHOCTM YacTuL,
3. 3. OT HanpAXKeHHOCTU MArHMTHOro NonA

Bepuriii otBet: 1 1 2
3.
Korna sneprus B3auMoielicTBUS AUNOIBHOIO MOMEHTA C 3JIEKTPUUYECKUM I10JIEM
MUHHUMAaJIbHA?
OtBeThI:
Bri6epute HOMEpa MpaBUIIbHBIX OTBETOB:
1.IunonpHBIA MOMEHT HAIpaBJIeH BAOJIb BEKTOpa E
2.JIunoyIbHBII MOMEHT HaMpaBJIeH HaBCTpeuy BeKTopy E
3.lunoapHbIA MOTMEHT HAIpaBjeH NNEePHEHIUKYISIpHO BeKTOpy E
Bepnsiit otBeT: 1

2. Komnerenuust/Muaukarop: M/1-2onk-1 [Ipumensier 3HaHuS €CTECTBEHHBIX HAYK H
MaTEMaTHYECKUE METObI JUIsl PELICHUS 3a/1a4 TEOPETUYECKOr0 U IPUKIIAJHOTO XapaKTepa

Bomnpocel, 3axanus
£ —Ex

Bronorueckas TKaHb HMeeT OTHOCHTENBHYIO IH3IEKTPHYECKYIO NPOHHIAEMOCTE €= £, + T
+jot

1 , Haiftu yactoty cronkHoBeHNit, e, €, =2.25, ¢, =81, a y#emsHas NPOBOZMMOCT b Ha yactore 10 ITw paswa 22 Caim .
Cpeza comep uT 0IHO3apATHEIE HOHBL. KOHUEHTPAINA HOHOE C MOJIAPHOM Maccoit M =402/ voms .

2. N;=10" n. Yacrora cronksosesitv =27 -10' ¢!

Figure 3 Haitlgurte KoapPpuumneHT ocnabneHms Nno NNOTHOCTM MOLLLHOCTU Ha YacToTte 10 My,

3.Kak HailT 3aBUCUMOCTH pa3HOCTH HACEIEHHOCTEHN B JIByXYPOBHEBOM CHCTEME B
PaBHOBECHOM COCTOSIHMM OT Temriepatypsl? Ilosicaure.

MartepuaJbl 1Jif IPOBEPKHU OCTATOYHBIX 3HAHUI
1.ITonoca nopeHueBckoi uHUM nornoueHus npu 1P npu yBennuennn remneparypsl. ...
OTBeTHI:
Bri6epute npaBuibHBINA BapUaHT MPOJOKEHUS (ppas3bl:
1.Ymenbiiaercs
2.Bo3spacraer
3.He uzmensercs
BepHsliii otBeT: 2
2./1nst yBenuueHusi CKOPOCTH Mepeaadu Bo30YKI€HUS 110 HEWPOHY TOJIIKMHA MEMOPAHHI .. ..
OTBeTsI:
Br16epuTe npaBiabHBIN HOMEp IPOAOIKEHUS (hpa3bl:
1. 1. JonxHa bbiTb MeHblUe
2. 2. onkHa bbiTb 6osblLe
3. 3. HeBausert.

Bepnsiit oteT: 2

3. Komnerenuust/Muaukarop: MJ1-2nk-1 AHanu3upyeT CUTHANBI U JaHHBIE, ONIPEeNseT UX
BJIMSTHUE HA MapaMeTpbl OMOTEXHUUYECKUX CHCTEM

Bonpocsl, 3aganus
1.I'a3000pa3Has cpena CoAepKUT MOJICKYJbl aMMuaka. J[umoibHBIA MOMEHT TIepexoja Ha
yactore 24 [T



-“-A
d=36-107""K
W3mepeHnus nanu 3Ha4€HUE N0J10Chl pe3oHaHcHOoro noriomenus 50 MI'n. Pasnocts
HAaCEJICHHOCTEN Ha JIBYX YPOBHSX Iepexosa

1112 =5 '101: ll_s

Temmneparypa raza T=300 K. Haiigure ko3¢ durment ocinadienus mo MOIIHOCTH Ha
LEHTPaJIbHON YacTOTe Mepexoa.

2.M3mepenus nokazarens koddduirenrta ocaabaeHus B BBIJOXE YeTOBEKa (KaITHOMETPHH) Ha
JHe BoJiHbI nortomenus CO2, paBHoit 4,3 MKM Jjajii 3HAaYeHUE

O =3 M

Bpewms penakcaruu T2=0,1 He. JlunonbHBI MOMEHT Mepexo/ia
2

d=6-10"""Ka-m

Temneparypa raza 300 K. Haliiute KOHLIEHTpaLuIo yrieKUCIOro ra3a B Beigoxe. Cunraiite
BKJIA] MOJISIPU3AIHAN B JTUDJIEKTPUICCKYIO TPOHUIIAEMOCTh CIIA0BIM.

MartepuaJbl )i IPOBEPKH OCTATOYHBIX 3HAHUI
1.Haiigute yacroty IMP Ha npoToHax, €ciii HHAYKLUS OCTOSHHOTO MarHUTHOI'O MOJIs paBHA
0,5 Tn
OTBeTHI:
3anumuTe NpaBWIbHbINA OTBET B MI 11, OKpYTJIMB 10 LIEJbIX
Bepwnsriit otBeT: 21
2.CKOJIBKO COYETaHUH MOXKET ObITh 3aKOAMPOBAHO B KOJOHE, COJEPKAIIEM TPHU a30THCTHIX
OCHOBaHus?
OTBeTsI:
Beenute nienoe 4nciio coueTaHuit
BepHsliii otBeT: 64

II. Onucanue wkKanvl ouenueanus

Oyenxa: 5 («OTIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmukiy 6bIN0OJIHeHUs 3HaHUA: 3a]aHNe BBIIIOIHEHO MOJIHOCTHIO, UMEIOTCS
MEJIKUE HETOTHOCTH

Oyenka: 4 («XOpOIII0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu bINOJIHeHUs 3HaHUs: 3aJJaHUe BBITOJIHEHO, UMEIOTCS OIINOKU
HEMPUHIIHITAAIHHOTO XapakTepa

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmukiy 6blNOJIHEHUs 3HaHUA: 3a]aHne BBIIOTHEHO YaCTUYHO, JIOMYILEHbI
OTJICTbHBIC CYIICCTBCHHBIE ONTHOKHU
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blNOJIHEHUs 3HAHUA: 3aJaHUE BBIITOJHEHO YaCTUYHO C
CYIIECTBEHHBIMH NMPUHIUITNAIBHBIMU OUTHOKaMHU

I11. IIpasuna évicmaenenus umozo80i OUeHKU no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHON COCTABJISIONINX.
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