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HEJIN U 3AJAYN OCBOEHUSA JTUCHUITJINHBI

L[GJIB OCBOCHUA JUCHHUIIIIMHBI:

L[GJIBIO OCBOCHUMA TUCHUININHBI ABJIACTCA M3YUYCHUC (l)YHI[aMCHTaJIBHBIX (1)I/IBI/IIIGCKI/IX
3dKOHOB, 3HAHHUC KOTOPBIX HGO6XOI{HMO B 6y,HYHICM IIpU IIOCTAHOBKC M PCIICHUU
HpO(I)eCCHOHaJIBHBIX 3aJad, a TaxKiKC A HpO(i)@CCI/IOHaJ'H)HOFO Hn JIUYHOCTHOI'O
Pa3BUTH.

3aja4u OCBOCHUS AUCIUTIIMHBI (MOTYJIs):

— TEOpPETUUECKOE U3ydeHre (PyHT1aMEHTaIbHbBIX (PU3UYECKUX 3aKOHOB;

— OCBOGHHME METOJAMK U3MEpEeHUd U o0padOTKM UX pe3ylbTaToOB B
naboparopusax GU3NYECKOro MPaKTUKyMa;

— NPUMEHSATh  3aKOHbl  (U3MKM  TpU  peHIeHHH  (PU3MYECKUX U
OOLIEHKEHEPHBIX 3a]1a4.

MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMI
INPOI'PAMMUBI

VYyeOHast qucuuiuinHa SnepHast gpusuka BKIOYEHA B 00S3aTENbHBIN MepeYeHb
TUCHUIUIMH B pamkax 0a3oBoi uwactu brnoka 1 (b1.B.29), ycranosiaennoro ®I'OC
BO, u aBnsiercst 00s3aTeNIbHOM U1l BCeX MpOoQuIieil HarpaBieHus MOATOTOBKHU.

JucuunnuHa Oa3upyeTcss Ha CIeQyromMX AUCUHUIUIMHAX: Pusnuka, DPusuka
crienralibHas (aToMHast).

Jucnumummaa SinepHas ¢u3uka SBISETCS OCHOBOIIOJIATAIOIICH IS WM3yUYCHHS
CIenyrImnuX JUCHUILIAH: DU3nka sSIepHBIX PEAKTOPOB.

KOMITIETEHIIMA  OBYYAIOIIETOCSI, = ®OPMHUPYEMBIE B
PE3VJIBTATE OCBOEHUS JUCHUATLIIMHBI (MOIYJIST)*

Tabmuma 1 — @opmMupoBaHre KOMICTESHIMHN TUCITUTIIMHAM

CemecTtpbl, pOpMUPOBAHUS TUCITATIITUHBI

HanmenoBanue MCLHILIHH, Komnerennuu Oepyrcst M3 YueOHOToO IUIaHA [0 HAIpPaBJICHHUIO

hopMEpYIOIHEX  KOMIIETCHIHIO | 1104r0TOBKH GaKaIaBpa /CIIeHATHCTa/MATHCTPaY
COBMECTHO

Xumusa OITK-1

Mamemamuxa OIIK-1

Mamemamuuecrkuul ananus.
OIllK-1

ObbikHOBEHHbIE

oughghepenyuanvhvie ypasHeHus
OIIK-1

1 2 3 4 5 6 7 8 9 10 |11 |12




CemecTpbl, pOPMUPOBAHUS JUCITUILTAHBI
HaumenoBauue MCLHILINH, Kowmmerenmuu Oepyrcst u3 Y4yeOHOro ImiiaHa IO HAmpaBICHUIO

(opMHUpyIOIIMX  KOMIIETEHIMIO MOATOTOBKH OaKajaBpa /CreruaincTa/MaruncTpay
COBMECTHO

1 2 3 4 5 6 7 8 9 10 |11 |12

Ananumuueckas — 2eomempusi.
Jlunetinas anceopa OIIK-1

Teopusi pyHKyuU KOMNIEKCHO20
nepemennozo OIIK-1

Teopus eeposimHocme u
MamemamuyecKkast
cmamucmuxa. OINTK-1

Quzuka OIIK-1

Ipuxnaonas ¢uszuxa OIIK-1

Teopemuueckas MexaHuka
OIlIK-1
Mexanuxa orcuokocmu u 2asza
OIlIK-1
Texnuueckas mepmMOOUHAMUKA
OIIK-1
Hempaouyuonnvie u

80300HO6NISIEMblE  UCTOYHUKU
anepeuu OI1K-1

Dusuxa cneyuanvhas
(amommnas) OINK-1

Mexanuxa OIIK-1

Mamemamuyeckue Memoowl
MOOenupoBaHus. Qusuueckux
npoyeccos 6 HUP OIIK-1

Onekmpomexnuxa u
anekmponuxa OI1K-1

Tennomaccoobmen 6

9Hepeemu4eckux  YCmaHoeKax
OIlIK-1

Mamepuanoseoenue OIIK-1

Texnonoeuss KOHCMPYKYUOHHBIX
mamepuanoeg OIIK-1

Qusuxka A0epHLIX  PeaKmopos
OIlIK-1

Booonoozomoska
OIIK-1




CemecTpbl, pOPMUPOBAHUS JUCITUILTAHBI
HaumenoBauue MCLHILINH, Kowmmerenmuu Oepyrcst u3 Y4yeOHOro ImiiaHa IO HAmpaBICHUIO

(opMHUpyIOIIMX  KOMIIETEHIMIO MOATOTOBKH OaKajaBpa /CreruaincTa/MaruncTpay
COBMECTHO

1 2 3 4 5 6 7 8 9 10 |11 |12

Dnexkmpoobopyoosarue

NeKMPOCMAHYUL
OIIK-1

Ceapra OIIK-1

O3nakomumenvras — npaKmuxa
OIlIK-1

Hayunouccnedoseamenvckas
paboma OIIK-1

Iloocomoska  k  npoyedype
3auumsl U 3aWUMA BbINYCKHOU
K8ANUPUKAYUOHHOU pabombl
OIIK-1




[IEPEYEHb [IIUDIAHUPYEMBIX PE3VJIbTATOB OBYYEHHUA 1[I0 JUCHUIVIMHE, COOTHECEHHBIX C

INIAHNPYEMbBIMMU PE3VYJIbTATAMUM OCBOEHHMS OII

Ta6n1z1ua 2— HepequL IIAHUPYCMBIX PE3YJIbTATOB O6yLI€HI/I${ 10 JUCHUIIIMHE, COOTHECCHHBIX C INITAHUPYEMBIMH PE3YyIbTaTaMHU OCBOCHUS

Kox u HamMeHoBaHy

OueHo4YHbIE CpecTBA

Kon ) |
HHANKATOpA IIpomexkyTOouH
HAHMeHOBaHHUe I[Inanupyemble pe3yjbTaThl 00y4eHHS M0 JUCHHUILINHE Texymero .
JAOCTUKEHU S oii
KOMIIeTeHIHH
KOMIIETCHIINHU KOHTPOJIA
arrecTanuu
OIIK-1. HOIIK-1.1. 3HaTh: YmMmern: Baaners: TectupoBanu | Bonpockr st
c 5 5 5 € B CHCTEME | yCTHOTO
11ocoOeH Hcnonp3yet 0a3oBbie | Hanbouee MIPUMEHSATD MeTOAaMH1 .
M p A e-Learning co0eceIOBaHUA:
UCIIOJIH30BaTh 3HAHUS XapaKkTepHbIC (bu3HYeCcKue 3aKOHBI | PEeIICHUS
(TecTsl o | OujeThb (30
0a3oBbIe €CTECTBEHHOHAYYHBIX | OCOOEHHOCTH Y BBIUYUCIUTENBHYIO | MU (depeHIINATbHBI
TpUHaALATH | OUJIETOB)
3HAHUSA JTUCITUILIAH B buznuecKux TEXHUKY JUIS X | Teman)
€CTECTBEHHOHAYYH | MPOo(decCHOHANbHOM MIPOLIECCOB, TUITUYHBIX |PEIICHHS anredpanvdecKux
BIX JUCLHUILINH B e TENIbHOCTH. TUTSL SITEPHBIX MPAKTUIECKHUX YpaBHEHHUI,
npohecCHOHANBHO HSHEPTreTUYECKUX 3azay. nuddepeHIanbHO
W e TebHOCTH, YCTaHOBOK. rou
MPUMCHSITH WHTETPAIIBHOTO
METO/IbI HCYHUCIICHUS,
MaTeMaTH4eCKOTro AHATTUTHIECKOM
aHaM3a u r€OMETPUHU, TEOPUU
MOJICTTPOBAHUS, BEPOSITHOCTEN U

TCOPCTUUCCKOT'O 1
SKCIICPUMCHTAJIbH
Ooro uccCjicaoBaHusA

MaTeMaTH4eCKOM
CTaTUCTHUKH.




HNOIIK-1.2.

HpI/IMeHHeT MCTOABI
MaTeéMaTHYIECCKOI'O
aHaln3a u
MOACIINPOBAHUA,
TCOPCTUUCCKOI'O U
SKCIICPUMCHTAJIIBHOT'O
HUCCIICAOBAaHUA.

3HaTh

- IPUHLUIIBI
MOJICJINPOBAHUS
buznuecKux
IIPOLIECCOB;

- OCHOBHBbIE MOHATHUS
Y 3aKOHBI (PU3UKU.

YMmernb

- CTPOUTH
MaTeMaTHYeCKUe
MOJICITH
buznuecKux
IPOLIECCOB,
XapaKTePHBIX IS
STICPHBIX
SHEPreTUICCKUX
YCTaHOBOK.

Baangers

HaBbIKAMH OLICHKHU
TOYHOCTH
U3MEPEHUIN U
MOrPEIIHOCTH
MOJIy4aeMBbIX
pe3yibTaTOB..




CTPYKTYPA U COAEPKAHUE JUCIHUIIINHBI

PaCHpCI[eJIGHI/Ie pr,ZIOéMKOCTI/I JUCHUIIIIMHEBI 110 BUAaM pa60T 1o ceMeCTpam

OO6mass TpyaoE€MKOCTh JUCIHHUIUIMHBI cocTaBisieT S5 3ad.en. 180 wuyaca,
pacrpejiesieHde 4acoB I10 BUJIaM padoT M0 ceMecTpaM IMPeCTaBIeHO B Ta0auIe 3.

Tabnuma 3 — PacrnpeneneHue TpyaoEMKOCTH AUCHUILIMHBI 110 BUJaM paldOT IO

CCMCCTpaM
I'pynoémMKocTh B 4ac
Bup y4eOHoii padoThI Bcero
yac.
®opmaT u3ydeHus: AMCHUTLIMHBI C  HCIOJB30BAHHEM  DJIEMEHTOB
3JIEKTPOHHOI'0 00Y4YeHUs
OO6mas TpyA0EMKOCTb JUCIUTUINHBI TI0 Y4eOHOMY IIIaHy 180
1. KonrakTHas pa6ora: 75
1.1. AynutopHasi paGoTa, B TOM 4ucJjie: 68
3aHATUS JeKIMoHHoro tuna (JI) 17
3aHATUS ceMuHapckoro tuna (I13-ceMuHapbl, IpakT. 3aHATHS U JIP)
nabopaTtopHble padoTsl (JIP) 51
1.2.BHeayaiuTopHas, B TOM YHCJe 7
KkypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammuTra)
TEKYIIMI KOHTPOJIb, KOHCYJIbTAIIMU IO JUCHUIUINHE 3
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 4
2. CamocTrosiTesabHas pabora (CPC) 69
pedepat/scce (MOAroTOBKA)
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHasI paboTa 8
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENIHOE U3y4YeHHE paszenos, CaMOTMOATOTOBKA
(mpopaboTka W MOBTOpPEHHE JIEKIIMOHHOTO MaTepHaia U MaTephaa 61
y4eOHUKOB M Y4EOHBIX MOCOOMH, MOATOTOBKA K JIAOOPATOPHBIM U
MPAKTHYECKUM 3aHSATHSIM, KOJUIOKBHYM U T.1I.)
ITonroToBka K 9K3aMeHy (KOHTPOJIb) 36
[ToaroroBka k 3a4eTy/3a4ETy-c-oHEHKOH (KOHTPOIIH)

10




CopeprkaHue JUCUUIUIMHBL, CTPYKTYPUPOBAHHOE 10 TEMaM

Tabmuma 4.1 — Conepkanue AUCHUTUINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM JJIs CTYJIEHTOB OYHOTO O0yUeHUs

Iliianupyembie Buabt  y4eOHOH padoThI
(KOHTpOJIMpYeMBbIe) (uac) HaumeHoBaHue Peamm3zanuss B | HamMmeHnoBanue
pe3yJIbTaThl < HCI0JIb3yeMbIX pamMKax pa3padoTaHHOrO
ocoenusi: koa YK; | HaumenoBanue KonTaxTHas 5 2| Bua CPC aKTHBHBIX u | [IpakTHyeckoi | DJIeKTPOHHOIO
| 501§
s
OIIK; IIK U | pa3iejioB, TeM pabora S & HHTEPAKTUBHBIX | NOATOTOBKH Kypca
A=
HHIMKATOPBI | 2 o0pa3oBaTe/bHBIX | (TPY10eMKOCTh | (TPY10€MKOCTH
R .
JMOCTHKeHHUS E L E o E | E TEeXHOJIOTu i B Yacax) B 4acax)
o = 2 : 5]
KOMIIeTeHIHii Z 2 e § E =
& e |
= 2ol 8 8 =8
6 cemecTp
Pasznen 1CtabuibHble 1APA U sijiepHbIEe CHJIbI. IToaroroBka
K JIEKIUAM
Tema 1.1. OcnoBubie | 1,0 2,0 6.1
[6.1] AyauTtopHoe
XapaKTepUCTUKH
npoToHa - JEKIIMOHHOE
OIIK-1 HelTpoHA 3aHATHE,
oOcyXIeHue
NOIIK-1.1 Tema 1.2. 3apsa |10 2,0
Marepuaia
aTOMHOI0 sapa, .
MOIIK-1.2 pasMepbl aTOMHBIX TIpCABITYIICH
saaep Jekuuu B Qopme
YCTHOTO OIpoca.
Tema 1.3D0ueprus | 1,0 2,0
CBSI3M f1/Ipa, Macca u
JHeprusi.

11




Iliianupyembie

(KOHTpOJIMpYeMbIe)

pe3yJibTaThl

ocBoeHusi: koa YK;

OIIK; K
HHINKATOPBI
JOCTHKEHHUS
KOMIIeTeHIN i

H

HaumenoBanue
pa3jaeiioB, TeM

337019 81
(uac)

yueOHoOii PpadoThI

KonraktHas

padora

padora)

Jlexknun

pHBIE

padoThl

CCKHe

SAaHATUSA

b

CTY/JA€HTOB (4ac)

Tema 14. CnuH m
MATHUTHBIA MOMEHT
sipa,
KBBaJPYNOJIbHbIN
JIEKTPUYECKUil
MOMEHT si/IpAa.

=
o

N
o

Tema 1.5. YerHocTh
BOJIHOBOM (PYyHKIUH,
siiepHbIE MO/,

1,0

2,0

Tema 1.6. OcHoBHBIC
XapaKTepUCTUKH
SIACPHBIX CHII,
(pusznuyeckoe
o0ocHOBaHMe
ME30HHOI  TeopHuHu
AACPHBIX CHJI.

1,0

2,0

Bug CPC

Tema 1.7.

Crpykrypa
HYKJIOHA.
JjieMeHTapHast

1,0

2,0

HaumenoBanue
HCMOJIb3yeMbIX
AKTHBHDIX
HHTEPAKTUBHBIX

H

o0pa3oBaTe/IbHbIX

TEXHOJOT UM

Peanuszauus B
pamMKax
IIpakTH4eckoi
NMOJATOTOBKH
(TpynoeMKoCTh
B Yacax)

HanmeHnoBanme
pa3padoTaHHOTIO
JIEKTPOHHOT 0
Kypca
(TpynoeMKoCTh
B 4acax)

12




Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJabTarThl - HCIO0JIb3yeMbIX paMkax pa3padoTaHHOrO
ocoenus: koa YK; | HaumenoBanue KonTaxTHA® 5 2| Bua CPC aKTHBHBIX u | IlIpakTHyeckoi | JIEKTPOHHOIO
.= U1
s
OIIK; IIK H | pa3ieiioB, TeM pabora 8 5 HHTEPAKTUBHBIX | IOATOTOBKH Kypca
|
HHIMKATOPBI : u:i g o0pa3oBaTe/bHBIX | (TPYA0eMKOCTh | (TPY10E€MKOCTH
JOCTHKEHM S = L E o = | = TeXHOJIOT I B Yacax) B 4acax)
N = o » )
KOMIeTeHIIHi Z 2 el & E =
& ] 1
= 2ol 8 8 =8
Teopus AeHTPOHA.
JlabopaTopHas 50 3,0 [Toaroroska
padora Nes-17 K 5LP.
IIpoBepka rumores o [6.1.2, 6.2]
3aK0He
acnpe/eJeHus
pacHpenc B naboparopuu
cayqaitHOM
R ——" Ha 5217 mnpoBoauTCs
npumepe JKCIIepUMeHT (B
Hcc/IeI0BAHUA TOM 4yucIie
OIIK-1 eCTeCTBEHHOTO0 BupTyaTbHELi). 110
PAMOAKTHBHOIO
HOIIK-1.1 pacnaza m3oroma ° pesyaIbTatan
Ka JKCIIEpUMEHTA
NOIIK-1.2 MPOXOJIUT  YCTHOE
o0cyxaeHue c
JlaGopaTopHas 5,0 3,0 [Moaroroska | PCHOABATEICM.
padora No5-1 K 1p.
JJleMeHTapHbIe [6.1.2, 6.2]
OLICHKH ommnooK
H3MepeHn i
CTATHCTHYECKHX
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJbTaThbl - HCI0JIb3YeMbIX paMkax pa3padoTaHHOTIO
ocgoenns: kox YK; | HanmenoBanue KonrakTHas | é 2| Bux CPC AKTHBHBIX u | IlIpakTHyeckoi | JIEKTPOHHOIO
\ )7 0 |
OIIK; IIK H | pa3aejioB, TEM padora | S ? HMHTEPAKTHBHBIX NOJArOTOBKH Kypca
5 p s - Y Yp
HHINKATOPBI | 2 o0pa3oBaTe/ibHBIX | (TPYI0EMKOCTH | (TPYA0E€MKOCTh
R | .
JAOCTHIKEHMSI = L E o El = TEeXHOJIOTH I B yacax) B yacax)
N = o » )
KOMIeTeHIIHi Z 2 el & E =
& 3
= 8 ol @ 8l = &
BeJIMYHUH.
PabGota mo | 7,0 10,0 20,0
OCBOEHUIO 1
pasneJa:
pedepar, 3cce (Tema)
pac4éTrHo-
rpadpuyeckas
pabora (PI'P)
KOHTPOJIbHASA 2,0
pabdora
Hroro mo 1 pazgeay | 7,0 10,0 22,0
Pa3nen 2. HeycroiiuuBble siapa.
OIIK-1 y P [oaroroBka | AYAUTOPHOE
Tema 2.1. OTkpoiTHe | 1,0 2,0 K Jekuusy | JICKIHOHHOC
MOIIK-1.1 PaANOAKTHBHOCTH, [6.1] 3aniTne,
32KOHBI oOcyXIeHHe

14




Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJbTaThbl - HCI0JIb3YeMbIX paMkax pa3padoTaHHOTIO
ocBoenus: koa YK; | HammeHnoBaHue Konraxrhas 5 - Bua CPC AKTHBHBIX u | [IpakTuyeckoi | JIeKTPOHHOT O
OIIK; IIK H | pa3ieiioB, TeM pabora f E E " HHTEPAKTUBHBIX | IOATOTOBKH Kypca
HHINKATOPBI : ) u=§ g 06pa30BaTeUJILHLIX (TpynoeMKoCTh | (TPY10€eMKOCTh
JOCTHKEHH S § L. 2l o 5 = TEeXHOJIOI il B yacax) B yacax)
KOMIIeTeHIHii Z E § ] % E; E‘
= & 2l & Al = o
HNOIIK-1.2 PaaAMO0aKTUBHOIO Marepuaiia
pacnana. IIpeabIyIIEen
JIEKITUH
Tema 2.2.11,0 2,0
TpancypaHoBbie
3JIEeMEHThI.
Tema 2.3. Aabda, | 10 2,0
Oera " ramma
pacnanu.
Tema 2.4 |10 2,0 AynutopHoe
B3aumopeiicTBue IToxnroroska | JICKIAOHHOC
OIIK-1 SIIEPHOTO K  Jexknuu | 3aHATHC,
H3JTyYeHHs c [6.1] 00cyxieHIe
HOIIK-1.1 BelIeCTBOM. Marepuana
NpebIAYyIIEH
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJabTarThl - HCIO0JIb3yeMbIX paMkax pa3padoTaHHOrO
ocsoennsi: koa YK; | HammenoBanue Konrakraas 5 - AKTHBHBIX u | [IpakTuyeckoi | JIeKTPOHHOT O
OIIK; IIK H | pa3ieiioB, TeM pabora } E E Bun CPC HHTEPAKTUBHBIX | IOATOTOBKH Kypca
HHINKATOPBI 1 2 o0pa3oBaTe/ibHBIX | (TPYI0EMKOCTH | (TPYA0E€MKOCTh
JOCTUKEHUA E L . E o E % TEeXHOJIOT Uil B Yacax) B Yacax)
KOMIIeTeHIHii Z E § % E; E‘
= 2 o O &l = o
HNOIIK-1.2 JIEKIUHU
JlaGopaTopHasi 50 3,0
pabora No5-2
HN3yyenue padoThbl
razopa3psiiHoro Hoaroroska
cueTrunKa K P B nmabopaTopun
HOHM3HPYIOIIUX [6.1.2,6.2] 5217 npoBoautcs
3Ty 4eHHI. SKCHEpUMEHT (B
TOM qyucIie
BUpTyanbHbIi). [lo
JlabopaTopHas 6,0 3,0 pesylbTaTaM
pabdora Ne5-3 [Toaroroska | SKCIIEPUMCHTA
OcHoBHBIE K J.p. | IPOXOAUT  YCTHOC
0COGeHHOCTH a- [6.1.2,6.2] | oOcyxnenne c
pacnana. MpeTo/IaBaTeIeM.
JlabopaTopHas 6,0 3,0
pabora Ne 5-9
B3aumoneiicrBue -
YacTHL c
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJabTarThl - HCIO0JIb3yeMbIX paMkax pa3padoTaHHOrO
ocoenus: koa YK; | HaumenoBanue KonTaxTHA® 5 2| Bua CPC aKTHBHBIX u | IlIpakTHyeckoi | JIEKTPOHHOIO
.= U1
s
OIIK; IIK H | pa3ieiioB, TeM pabora S & HHTEPAKTUBHBIX | IOATOTOBKH Kypca
9 9 | e 2
HHIMKATOPBI : u:l’ g o0pa3oBaTe/bHBIX | (TPYA0eMKOCTh | (TPY10E€MKOCTH
JOCTHKEHM S = L E o = | = TeXHOJIOT I B Yacax) B 4acax)
N = o » )
KOMIIeTeHIHii Z 2 el & E =
& 1
= 2ol 8 8 =8
BELLIECTBOM.
PaGora no | 4,0 17,0 17,0
OCBOCHHIO 2
pasgena:
pedepar, 3cce (Tema)
pac4éTHo-
rpapuyeckas
pabora (PI'P)
KOHTPOJIbHAA 2,0
pabdora
Hroro no 2 pazgeay | 4,0 17,0 19,0
Pa3znen 3. Sinepuble peakuuu. AynutopHoe
JIEKIIMOHHOE
3aHSATHE,
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac)
pe3yabTaThl <
ocBoenus: koa YK; | HammeHnoBaHue KourakrHast ; é -
OIIK; K U | pa3aeJioB, TeM padora : 8 E
HHIUKATOPbI 3 g
AOCTHKEHUS = § E o Ei %
KOMIeTeHIIHi % E L§~ % ;'=:§ EE
= 22 & &) ® o
Tema 3.1. 3axonsl | 1,0 2,0
coXpaHeHUs B
SIIEPHBIX peaKIusiX,
pa3iuvHbIe
MeXaHU3MbI
peakuui.
Tema 3.2. OrkpsbiTHe | 1,0 2,0
HeTPpOHA W  ero
CBOIiCTBA,
OIIK-1 HCTOYHMKH
HEHTPOHOB,
NOIIK-1.1 B3auMoOJeHCcTBHE
HETPOHOB c
HOIIK-1.2 BeEIECTBOM.
Tema 3.3. Meroasl 1,0 2,0
perucrpauuu
HEHTPOHOB,

Bug CPC

[loaroroBka
K JIEKIIASAM
[6.1]

HaumenoBanue
HCMOJIb3yeMbIX
AKTHBHDIX "
HHTEPAKTUBHBIX
o0pa3oBaTe/IbHbIX
TEXHOJIOr Ui

o0cyxaeHue
MaTepuaia
npeablyen
Jexkuuu B dopme
YCTHOTO OIpoca.

Peasmmzanusa B
pamMKkax
IIpakTH4eckoi
NOATOTOBKH
(TpyoeMKoOCTD
B Yacax)

HanmeHnoBanme
pa3padoTaHHOTIO
JIEKTPOHHOT 0
Kypca
(TpyoeMKoOCTH
B 4acax)
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Iliianupyembie

(KOHTpOJIMpYeMbIe)

pe3yJibTaThl

ocBoeHusi: koa YK;

OIIK; K
HHINKATOPBI
JOCTHKEHHUS
KOMIIeTeHIN i

H

Buabl y4eOHOH padoThI
(uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
< HCI0JIb3yeMbIX pamMKax pa3pabdoTaHHOIO
KonraktHas = .
HaumenoBanue & 2| Bux CPC AKTHBHBIX u | IlIpakTHyeckoi | JIEKTPOHHOIO
.= U1
&
pas3iesioB, TeM pabora S & HHTEPAKTUBHBIX | MOATOTOBKH Kypca
el
| 2 o0pa3oBaTe/bHBIX | (TPYA0eMKOCTh | (TPY10E€MKOCTH
R .
= ’ E o El = TeXHOJIOTHil B Yyacax) B 4acax)
g S8l s &8 X
e =S+ 5 E _ &
= 2 o O &l = o
3aMe/JIeHUe
HEHTPOHOB,
MOHOXPOMATHYECKHUE
HEHUTPOHBI.
Tema 3.4. Teopus | 1,0 2,0
AeJIeHHs saaep,
HenmHas siiepHast
peaxkuusi,
TePpMOsiIePHBbIH
CHHTE3.
JlabopaTopHasi 6,0 3,0 [ToaroroBka
B nabopaTopuu
paGora Ne 5-5 B- K J.p.
5217 npoBoautcs
pacnaj. [6.1.2, 6.2]
JKCIepuMeHT (B
TOM qucle
BUpTYyabHBINH). [lo
JlabopaTopHas 6,0 3,0 HoxarotoBka | pesynpraram
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJbTaThbl - HCI0JIb3YeMbIX paMkax pa3padoTaHHOTIO
ocBoeHusi: koa YK; | HammenoBanme KonraxTHan 5 - AKTUBHBIX u | [IpakTuyeckoi | JIeKTPOHHOT O
OIIK; IIK H | pa3ieiioB, TeM pabora } E E Bun CPC HHTEPAKTUBHBIX | IOATOTOBKH Kypca
HHINKATOPBI 1 2 o0pa3oBaTe/ibHBIX | (TPYI0EMKOCTH | (TPYA0E€MKOCTh
JOCTUKEHUA E L . E o E % TEeXHOJIOT Uil B Yacax) B Yacax)
KOMIIeTeHIHii Z E § ] % E; E‘
= 2 o O &l = o

padora Ne5.18 K J.p. | PKCIIEPUMEHTA

Ipoxo:xnenne B- [6.1.2,6.2] | npoxoaur ycTHOE

U3JIyYeHUs yepe3 oOcyxKaeHue c

BeIleCTBO. npernojaBareyieMm

JlaGopaTopHasi 6,0 3,0 [MoaroroBka

pabdora Ne 5.6 K J.p.

N3yuenne Y- [6.1.2,6.2]

U3JIyYeHUs

JlabopaTopHasi 6,0 3,0 [Toaroroska

pabdora NeS5-11 K J.p.

Iorsiomenue Y- [6.1.2, 6.2]

U3JIy4YeHUs

BeIIECTBOM.
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJabTarThl - HCIO0JIb3yeMbIX paMkax pa3padoTaHHOrO
ocgoenns: kox YK; | HanmenoBanue KonrakTHas | é 2| Bux CPC AKTHBHBIX u | IlIpakTHyeckoi | JIEKTPOHHOIO
\ )7 0 |
OIIK; IIK H | pa3ieiioB, TeM pabora 3 E HHTEPAKTUBHBIX | IOATOTOBKH Kypca
HHINKATOPBI : u:l’ § o0pa3oBaTe/ibHBIX | (TPYI0EMKOCTH | (TPYA0E€MKOCTh
JOCTHKEHM S = L E o El = TeXHOJIOT I B Yacax) B 4acax)
o = 2 ; L
KOMIIeTeHIHii Z 2 L§~ 5 Bl =
= 223 8 = 5
Pabora no | 4 24 20,0
OCBOEHHIO 3
pasaeJa:
pedepar, 3cce (Tema)
OIIK-1 pacuéTrHo-
rpaduyeckas
VIOTTK-1.1 pad
pabora (PI'P)
NOIIK-1.2
KOHTPOJIbHAA 2,0
pabdora
Hroro mo 3 pazneay | 4,0 24,0 22,0
KypcoBass  pabora
(KP)
KypcoBoii  mpoekrt
(KII)
. OIIK-1 Paznen 4. JJieMeHTapHbIe YacTHIbI M | [JonrotoBka AyaHTOpHOE
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Iliianupyembie Buabl y4eOHOH padoThI
(KOHTpOJIMpYeMbIe) (uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
pe3yJbTaThbl - HCI0JIb3YeMbIX paMkax pa3padoTaHHOTIO
ocBoeHusi: koa YK; | HammenoBanme KonraxTHan 5 - AKTUBHBIX u | [IpakTuyeckoi | JIeKTPOHHOT O
OIK; TIK  w | pa3ienos, TeM padora | E E Bun CPC HHTEPAKTHBHBIX | MOATOTOBKH Kypca
HHINKATOPBI : ) Gi g 06pa30BaTeUJILHbIX (TpynoeMKoCTh | (TPY10€eMKOCTh
JAOCTHIKEHMSI § L. 2l o 5 = TEeXHOJIOTH I B yacax) B yacax)
KOMIIeTeHIHii Z E § ] % E; E‘
= e ol & &l ®w o
NOIIK-1.1 KOCMHUYeCKHe JTyYH. K JIEKIUSAM | JEKIIMOHHOE
[6.1] 3aHATHE,

HOIIK-1.2 Tema 4.1 Buawl | 2,0 4.0 obCysKeHme

B3auMojielcTBHS MaTepHana

Hacrur, peapIayLen

KJaaccu(puranmus TeKmEH B opMe

HacTut, peakunu YCTHOTI'O OIpoca

MEXIY YacTHIAMM.

Pe3onancel.

Pa6ora no | 2,0 40

OCBOCHHIO 4

pasaeaa:

pedepar, 3cce (Tema)

pac4yéTHo-

rpagpuyeckas

padora (PI'P)
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Iliianupyembie
(KOHTpOJIMpYeMbIe)
pe3yJbTaThbl
ocBoeHusi: koa YK;
OIIK; K "
HHINKATOPBI
AOCTHKEHUSI
KOMIIeTeHIN i

Buabl y4eOHOH padoThI
(uac) HaumeHoBaHue Peanuzanust B | HammeHoBanue
< HCI0JIb3yeMbIX pamMKax pa3pabdoTaHHOIO
HaumenoBanue Konrakraas 5 o AKTHBHBIX u | [IpakTuyeckoi | JIeKTPOHHOT O
pa3aesioB, TeM pabora ‘ L§_ E Bun CPC HHTEPAKTUBHBIX | MOATOTOBKH Kypca
2 o0pa3oBaTe/ibHBIX | (TPYI0EMKOCTH | (TPYA0E€MKOCTh
E L . E o E % TeXHOJIOT I B Yacax) B 4acax)
= 2 2 & 5 = o
KOHTPOJIbHAA 2,0
pabora
Htoro no 4 pazgeay | 2,0 6,0
KypcoBoii  mpoekrt
(KII)
HUTOT'O 3A | 17 51 69
CEMECTP
HUTOTI'O 3A KYPC 17 51 69
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TEKYIIUA KOHTPOJIb YCHEBAEMOCTH ¥ IPOMEXYTOUYHASA
ATTECTALIUA 1O UTOI'AM OCBOEHUA JTUCIHUIIJIMHBI.

TumnoBsie KOHTPOJBHBIC 3aJaHUSI WM WHBIE MaTepUabl, HEOOXOIUMBIC IS
OLICHKH 3HAHWUM, YMEHHI U HABBIKOB U (WJIM) OMBITA AESITEILHOCTH

Tectbl s TeKymero KOHTPOJIA 3HAHUN 00ydaromuxcs cOpMHUpPOBAHbBI B
cucreme e-Learning u HaxoAsITCsS B CBOOOTHOM JOCTYIIE.

IlepeuyeHb BOIPOCOB, BBIHOCMMBIX Ha INPOMEKYTOYHYIO aTTECTAlMIO B
3adeTa cOPMHUPOBAHEI B cUCTeMe €-Learning u HaxoasaTcst B CBOOOIHOM JIOCTYTIE.

Tabmuma 5 — Ilpm Tekymem KOHTpoJie (KOHTPOJBHBIC HENEINM) W OILECHKA BBITOJHEHUS
71a00paTOPHBIX pabOT
xana Ik3ameH/
3auer
OlleHHUBAHMS
40<R<=50 OTimyHO
30<R<=40 Xoportio 3a4eT
20<R<=30 Y 10BNIETBOPUTEILHO
0O<R<=20 HeynosnerBopuresnbHO HE3a4YeT

[Ipy npoMeKyTOYHOM KOHTPOJE  YCHEBAEMOCTb CTYJIEHTOB OLIEHUBAaETCA IO
4eThIpex0aIbHOIM CHUCTEME COTJINYHOY, «XOpouIo», «yIOBJIETBOPUTEIILHO,
«HEYJOBIECTBOPUTEIIBHO», INOO «3a4eT», «HE3a4eT».
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Tabmuma 6 — Kpurepuu onieHUBaHUS pe3yibTaTa 00ydeHUs 10 TUCITUTIIMHE U IIKajla OICHUBAHUS

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Kol M HauMenoBanm Onenka Onenka Ouenka Ouenka
Koxn | uHAMKaTOpa «HEYJ0BJETBOPUTEIbHO» | «yI0BJIETBOPUTEIBHO» | «XOPOIIO» / «OTJIUYHOY /
HauMCHOBaHHE «HE 3a4TEHO» «3a4YTECHO» «3aYTCHO» «3a4YTCHO»
commeremu | AT oo 0T 75.89% 00-100%

KOMIIeTeHIHH . . . . . .

OT MaxX PEUTHHTOBOU OT max peHUTHUHTOBOM | OT max OT MaxX PEUTHHTOBOU
OLIEHKH KOHTPOJIS OILIEHKH KOHTPOJIS PEUTHHTOBOIM OILICHKH KOHTPOJIS
OLIEHKH KOHTPOJIS

OIIK-1. HNOIIK-1.1. N3noxenue yueOHOTO ®parMeHTapHbIe, 3naer matepuai Ha | Mmeet riyOokue
Criocoben Hcnonbs3yeT 6a30BbIe MaTtepuaga 0ECCUCTEMHOE, | TOBEPXHOCTHBIC 3HAHUS | JJOCTATOYHO 3HAHHS BCETO
HCIIOJIb30BATh 3HAHUS HETOJIHOE, HE YCBOCHBI 10 METOaM XOpOIIIeM YPOBHE; MaTepuana
0a30BbIC 3HAHUS €CTECTBEHHOHAYYHBIX OCHOBHBIC 3aKOHBI 1 MaTeMaTHIeCKOTrO MIPEJICTABIISICT CTPYKTYpBI
€CTECTBCHHOHAYYHBIX | JUCIUILIAH B npaBwiIa oOmei Gpu3ukn, | aHamu3a. OCHOBHBIC 33JIa4H JUCITUTUTAHBL, OCBOWLT
JTUCIHILTAH B npodeccuoHaNbHOM HEMOHUMAaHUE UX Nznoxenue npodecCHOHANBFHOM | HOBAIMH
npodeccCHOHaNbHOM | JeSTENbHOCTH. WCIOJIb30BAaHUS B paMKaX | MOJTYYEHHBIX JeSITEeNbHOCTH, JIEKIIMOHHOTO Kypca
NesITeNbHOCTH, MOCTABIIEHHBIX IIeNIel U 3HAHUN HEMOJTHOE, MMeEeT HaBbBIK B M0 CPaBHEHUIO C
MIPMEHSITh METO/IbI HNOIIK-1.2. 3a/1a4, 4YTO MPEMATCTBYET | OJHAKO ITO HE MMOCTaHOBKH yueOHoU
MaTEeMaTHYECKOTO [TprMeHsIeT METOTBI YCBOCHHIO IMOCIICIYIONIECTO | PEMATCTBYET YCBOCHHIO | IIEJICH B BRIOOpa JUTEPATyPOH;
aHaIIn3a " MaTeMaTHIECKOTO MaTepuaa MTOCIIEYIOIIETO ONTHMAJTLHBIX M3JI0KCHUE
MOJICTTUPOBAHUS, aHaJIM3a " MaTepuaa. CTII0Cc000B UX MTOJTYYCeHHBIX 3HAHUN
TEOPETUIECCKOTO U MOJICTTUPOBAHUS, Jloryckarorcst JOCTHKCHHUS. MTOJTHOE, CHCTEMHOE;
HKCIIEPUMEHTAIBLHOTO | TEOPETUICCKOTO U OT/ICITbHBIE JIOITYCKAIOTCS
UCCIIeTOBAHMUS AKCIIEPUMEHTATIHLHOTO CYIIIECTBEHHBIE OIITMOKH, €IMHUYHBIC OIIUOKH,
porpaMm HCCJICTOBAHMSI. WCIIPaBJICHHBIE C CaMOCTOSITENTEHO

IIOMOIIBIO

UCIIPaBJIsiEMBIE TIPH
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Mpero1aBaTels.
3aTpyaHeHus Ipu
(bopmMynupoBaHUT
pe3yabTaTOB U UX
peLIeHHI

cobeceI0BaHNN
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Tabmuua 7 — Kputepun onieHuBaHUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S5»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIy>KUBAaeT CTYIEHT, OCBOMBIIUN 3HAHUS,
yYMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHi Marepuan 0e3 mpoOenos;
BBIMIOJTHUBIINKA BCE 3a/laHus, MPEIyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MPaKTUYECKUE HaBBIKU
po(hecCHOHALHOTO MPUMEHEHHUS] OCBOCHHBIX 3HAHHUH cPOPMUPOBAHEI.

CpenHuii ypoBeHb

OLICHKY «XO0poIo» 3aCIyKHUBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO

«@» OCBOMBIIWI 3HAaHWSA, YMCHHS, KOMIICTCHIIMM M TEOPETHUUYCCKHIMA
(xopor1o) Marepuai, ydyeOHble 3a/laHhsl HE OLEHEHbl MAaKCUMAaJbHBIM YHCJIOM
0aJI0B, B OCHOBHOM C(HOPMHUPOBAIT TPAKTHICCKHE HABBIKH.
[Toporossrii OIICHKY «YyI0BJETBOPUTEIbHO» 3aCIy)KHBACT CTYACHT, YaCTUYHO C
YpOBEHB «3» | mpo0OenaMK  OCBOMBIIMKA  3HAHWS, YMCHHS, KOMIICTCHIIMH |
(YIOBIIETBOPUTENh | TCOPETUYCCKUI Marepwall, MHOTHE YydeOHbIe 3amaHus JM0O0 He
HO) BBIIOJIHMJI, JHOO OHH OLEHEHB YHCIOM OauioB OJM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMAITbHBIN OIICHKY «HCYJOBJICTBOPUTEIBHO» 3aCIYKHUBACT CTYACHT, HE OCBOMBIIUI
YpOBEHb «2» | 3HaHWS, YMEHUS, KOMIICTCHIIMA M TCOPETUYCCKUN MaTepuall, y4eOHbIe
(HeyIOBIETBOPUTE | 3a/IaHUS HE BBIMOJIHIII, PAKTUICCKUE HABBIKK HE CHOPMUPOBAHEI.
JIbHO)

YYEBHO-METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

VYyebOnas nurepaTypa, NedaTHble U3JaHus OMOJINOTEYHOro POoHIa

Tabnuua § — [lepeyens yueOHOM TUTEPATYPHI

Ne | HaumeHnoBaHue yueOHO-METOINYECKOTO 00ecTICUeHUS
p-
Ja
1. CasenbeB U.B. Kypc obmeit pusuxu: B 3-x 1. T.3: KBanroBas
ontuka. ATtomHas (usuka. ®Puszuka TBepAoro Tena. dusuka
aTOMHOTO s1ipa u 31emeHTapHbix yactull / M1.B. Casenbes. 13-e
u3 ., crep. CII6.: Jlans 2005. —320 ¢
2. UponoB, W. E.KBantoBas ¢wusnka. OCHOBHBIE 3aKOHBI
[yae6.mocobue] / U.E. Upomos. M.: BUHOM. JlaGoparopus
3Hanuii, 2014. — 256 c.
3. Pakob6onwckas W.B. Snepnas ¢usuka / M.:MockoBckuit
1
yHuBepcuTteT, 1971. — 206 c.
4. TlnotnukoB ILI. Snmepnas ¢usmka: VYuebHoe mocodue /
[Tnotauxos I1.I'.. M: JIaGoparopus 3nanuii, 2014 — 495 c.
5. Myxun U.B .DkcnepumenTtanbHas sigepHas (usuka. YueOHoe
nocobue. B 3 tomax. Tom 3. / 1.B. Myxun. M.:Jlaus, 2021. —
352 c.
6. Jleeun B.U. Snepnas pusuka u saepHble peakTopbl. YueOHOE
nocooue / B.E. JleBun. M.: Atomu3aar, 1979. — 288 c.

6.2.
Mert
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OINYCCKUC MATCPUAJIbI K 3aHATUSAM.

Metoauueckue onucanus K jdabopaTopHbM paboraM. Beinatorcs B jabopaTopuu
«Snepuas pusuka» aya. 5217 Bo Bpemst 3aHATHS.

VY4eOHO-MeTOqMUECKOE Mocodue K jgaboparopHoid padore mo ¢usuke NoS-1
DJeMeHTapHbIE OLICHKH OIIMOOK U3MEPEHUM CTaTUCTUUECKUX BEIMYUH.

YuebHo-MeToiuueckoe mnocodue K JaboparopHoi pabdore mo Qusuke No5-2
W3ydenne paboThl Ta30pa3psIHOTO CUCTYNKA HOHU3UPYIOIINUX U3TYICHHIA.

Y4eOHo-MeToqu4eckoe mocobue K maboparopHoir pabore mo ¢uszmke Ne5-3
OcHOBHBIE 0COOEHHOCTH Ol-PacIajia.

YyebHO-MeTOIMUECKOE MMOcoOue K JiabopatopHoil pabore mo ¢usuke Ne 5-5 B-
pacma.

VYyebHo-MeToIyeckoe mocobue K JadoparopHod pabore mo ¢uzuke No 5-6
W3ydeHue y-u3aydcHHsI

VYyebHo-MeToIyeckoe mocobue K JsadoparopHod pabote mo ¢uzumke No 5-9
B3aumopencTBre 0-4acTUll ¢ BELIECTBOM.

VY4eOHo-MeToquueckoe mnocobue K JsabopaTopHoil pabore mo ¢uzuke Ne 5-11
[ornomenue y-U31y4eHUs BEIIECTBOM.

YdeOHO-MeToqMUeckoe mocobue K sabopaTopHOor pabore mo ¢usmke Ne5-18
[Tpoxoxxaenue B-n3mydeHus yepes3 BEeIecTBo.

VY4eOHO-MeToquueckoe mocodue K JiabopaTtopHoil padote 1o ¢usuke No5-17

IIpoBepka rumoTe3 O 3aKOHE PACIHPEACICHHUS CIIyYallHOM BEJIWYMHBI Ha NpUMeEpe
40

VICCJIEIOBAHMSI €CTECTBEHHOIO PaJlMOaKTUBHOIO pacnaaa usoromna  Ka.

NHOPOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI

VYueOHbIll npoliecc Mo AUCIHUIIMHE 00€CIeUYeH HEOOXOIUMbIM KOMIUIEKTOM
JIUIIEH3UOHHOTO W CBOOOJHO PacIpOCTPaHSIEMOro MPOrPaMMHOTO OOecriedeHus, B
TOM YHUCJIE OTEUYECTBEHHOI'O MPOM3BOJACTBA (COCTaB IO JUCIUIUIMHE OINpEJecH B
Hacrosimert PITJI u noasiexxut oOHOBIEHUIO MTPU HEOOXOIUMOCTH).

[lepeuerb HHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuna 9 — [lepeuenp IEKTPOHHBIX OMOTUOTEYHBIX CHCTEM
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Ne HaumenoBanue | Ceblika k 9bC
IbC

1 KoncyabTant http://www.studentlibrary.ru/
CTYJICHTA

2 Jlanp https://e.lanbook.com/

3 FOpaiit https://biblio-online.ru/

OBPA3OBATEJIbBHBIE PECYPCBI J1JIs1 UHBAJINAOB U JIUIL] C OB3

B Ttabmune 10 ykazan mepedyeHb 0Opa3oBaTEIbHBIX PECYPCOB, MMEIOIINX
dbopMbl, aganTUPOBAHHBIE K OrPAHMYCHUSM HMX 3J0POBBS, a TAKXKE CBEICHUS O
HAJIMYUMU  CIICIIMAIIBHBIX TEXHUYECKUX CPEACTB OOYyUYEHHS] KOJUIEKTUBHOTO H
WHIUBUYAIbHOTO TOJIb30BaHusA. [lpu 3amosiiHeHUH TaOIUIIBI
UCTIONIb30BaHa WH(pOpMalus, pa3MelleHHas B Tojmpaszzaene «JlocTymHas cpenay
cnenuanusupoBanHoro pazgena caita HI'TY «Csenmenuss 06 oOpazoBaTeinbHOM
opranu3arm» https://www.nntu.ru/sveden/accenv/

Ta6numa 10 — O6pa3oBartesbHbIE pecypchl s UHBAIUAO0B U Jinil ¢ OB3

Ne | IlepedyeHnb Cenenust 0 HAJIMYUH
o0pa3oBaTeJbHBIX crenuaJIbLHbIX TEeXHUYECKHX
pecypcoB, CpeacTB 00y4eHus
NMPUCIOCO0TEHHBIX AJIs1 | KOJUIEKTUBHOTO u
HCMO0JIb30BAHUA HHIMBUIYAJIbHOTO MOJIbL30BAHUS
HHBAJIWAAMH M JIMIAMH C
OB3

1 9bC «KOHCYNBTaHT | 03BydKa KHUI W  yBEJIWYCHHE
CTYACHTA» mpudTa

CIEeLHAIBHOE MOOMJILHOE

5 OBC «Jlanb» MIPUJIOKEHHUE - CHHTE3ATOpP PEYH,

KOTOPBIM BOCHPOU3BOJUT TEKCTHI
KHHT ¥ MEHIO HaBHUT AU
3 OBbC «tOpait» BEPCHs IS CIIa00BUISAIINX

MATEPUAJIBHO-TEXHUYECKOE

HEOBXO/INMOE

OBPA30OBATEJIBHOI'O ITPOIECCA 11O JUCIHHUIIJINHE

VYueOHble ayAUTOPUN IS

MOXET OBITh

OBECIIEYEHHUE,

JJIA OCYIIECTBJIEHUA

060py,Z[OBaHI/IeM N TCXHUYCCKUMU CPCACTBAMUA o6yquH51

HpOBC,Z[CHI/I}ISaHSITI/Iﬁ mo JUCHUIIIMHEC, OCHAIICHBI
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B tabnuue 11 nepeunciensr:

— y4eOHbIC ayJJUTOPUU JIJIsl MPOBEACHUS YUEOHBIX 3aHITHM, OCHAIIIEHHBIE
000pyIOBaHUEM U TEXHUYECKUMU CPEJICTBAMU O0YUYEHUS;

— TOMEIEHHUS I CaMOCTOSITEIbHOM pabOThl OOYYaIOIIMXCS, KOTOPbIE
JOJDKHBI OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO
nonkimoueHust k cetu «MHTepHeT» M oOecreyeHWeM JAOCTynma B
AIIEKTPOHHYIO0. HH(OpMAIMOHHO-00pa3oBaTenbHyt0 cpexy HI'TVY.

Tabmuna 11 — OcHalEeHHOCTh aAyUTOPUNA U TOMEIICHUN i CaMOCTOSTENIbHOMN
paboThl CTYACHTOB MO AUCITUIUIMHE

Ne | HammeHoBaHmue OcHaleHHoOCTh

m\I | crenuaIbHbIX* CrenruaJIbHbIX
noMeleHu H | IOMeleHnit ]|
NoMeIleHuH [IJIsl | mOMeleHuit IS
CaAMOCTOSITEJILHOM | CAMOCTOATEILHOM
padoThI padoThI
1) No 5217 | UaTepakTUBHAS NTaHEIb; OC Windows 7
yqe6Ha;[ CHUHTWLIAIIMOHHBIA TaMMa- [TpodeccuonanpHas Service
ayaqaToOpus JIs | CIEKTPOMETD; Pack 1, Microsoft 2009,
IPOBEACHHS Kommnsrorep HP Intel® Core™ | mognmucka MSDN AA
3AHSTUI i13-9100 CPU @ 3.60GHz 3.60 | Developer Original;
JICKITHOHHOT'O u | GHz 8 Gb -13 mr.; Membership, ID: 700493608,
CEMHMHAPCKOTO 4. PaGouee mecTo cryneHTa - 12 | OeccpoyHas;
THIIA, TPYIIIOBBIX [Iporpamma oOpaboTku
u CIICKTPOB raMmMa-us3j1y4CHHA
VHIUBHIyalbHbIX «["amma CI baszoBas»;
KOHCYJIBTaLH, NudopmannmonHo-cipaBoyHas
TEKYIIETO nporpamma UCC
KOHTPOJIS " «Hyxnuoreka
IIPOMEXKYTOUYHOU
arTeCTalyu,;
(1764 ™, .
Huxuuit
Hosropoz, yiIL.
MunwnHa, 24
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2) No 5235
ydeOHas
ayJIuTOPHS IS
MIPOBEICHUS
3aHATHN
JIEKIIMOHHOTO U
CEMHUHApPCKOTO
THUIIA, TPYNIOBBIX
u

1. Barrmerp  onTHYECKHUIi;

2. Barrmerp noriouaemoin
MOIITHOCTH;
3. Boasr™erp B7-27 — 2 mt.;

4. I'enepaTop kBaHTOBBIN JII'-78

- 2 IIT.;
5. Teneparop HY [I3-112;
6. I'eneparop CHUTHAJIOB
OINTHYECKHUI Or4-162;

7. Ucrounuk nwmranus b5-50;
8. Jlasep HE-NE, 1 MW, 230

HWHAWBUAYAJIBHBIX BPHYWE:
KOHCYJIbTALlUH, 9. Jlunus wusMepurtenbHas Pl-
TEeKYyLICTO 20;
KOHTPOJISA U 10. MonoxpomaTop
HpOM@)KyTO‘—IHOﬁ YHHUBEpCaTbHBIN YM-2;
. 11. Hab6op Mep;
arrecraiuyuun,
12. Ocummmorpadp C1-114/1;
(134,7m2), 1. 13. Pedpaxromerp;
Hmxaui 14. Crenn dotoH-1;
Hogropon, yi. 15. Tecrep onrtmyeckuii OMK
Mununa., 24 3-76 b;
16. VYcranoBka mnabopaTopHas
«Opdext Keppa»;
17. HcTounuk MTUTaHUS
BBICOKOBOJILTHEIM  O-10  KkB;
18. Jlazep HE-HE;
19. bnox MMATAHMUS;
20. biox mwramms b5-47 — 3
IT.;
21. Tecrep;.
22. Ilocagounsix mect - 10.
METOANYECKHE PEKOMEHIAIIMU OBYYAKOIIUMCA 11O

OCBOEHMUIO TUCHUIIAHBI

O6IHI/Ie MCTOAUMYCCKUC PCKOMCHIALIMU JIJIA 06yqa}0muxc;1 II0 OCBOCHHIO
JUCHUIIIIUHBI, O6p&30BaTCHBHLI€ TCXHOJIOTHUHA

JlucuumuiiHa peanusyercs MoCpeACTBOM MPOBEICHUS] KOHTAaKTHOM paboThl ¢
oOydarommMucss (BKJIIOYas TMPOBEACHUE TEKYUIEro KOHTPOJS YCIEBAEMOCTH),
CaMOCTOATENBLHON paboThl 00YHAIOUINXCS U MPOMEKYTOUHON aTTECTAIUH.
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KonTaktHas pabora: ayauTopHasi, BHEAyIUTOpPHAs, a TAKXKE MPOBOJUTHCS B
AJIEKTPOHHON HMH(POPMALIMOHHO-00PA30BaTENBHONW Cpelie YHUBEpCUTETa (najiee —
SHNO0C).

I[Ipu  mpenogaBanuu  aucuUIUIMHBL  «Du3nka»,  HCHOJB3YHOTCA

COBPEMEHHBIE  00pa30BaTENIbHbIE TEXHOJOTHH, TIO3BOJISIOIINE TOBBICUTH
aKTUBHOCTb CTYJCHTOB NPU OCBOCHHU MaTepHalia Kypca U MPEAOCTaBUTh UM
BO3MOXKHOCTh 3()(PEKTUBHO PEaN30BATH YaChl CAMOCTOSITEILHOU PabOTHI.

Ha nexkumsax, nabopaTOpHBIX 3aHATUSAX MPUBETCTBYIOTCS BONPOCH |
OOCYXKIEHHsI, UCMIOIB3YEeTCS JIMYHOCTHO-OPUEHTUPOBAHHBINA MOAXOJ, TEXHOJIOTHS
pa®oThl B MajblX TpyMax, YTO MO3BOJIAET CTYJAEHTaM MPOSIBUTH CceOs, MOIYyYUTh
HaBbIKM CaMOCTOSITEJIbHOTO M3YYEHMs MaTepuala, BHIPOBHATH YpPOBEHb 3HaHWUIl B
rpymIe.

Bce Bompochl, BO3HHUKIIME IMPU CaMOCTOSTENBHOM paboTe Hajl JOMAaIIHUM
3aJJaHueM TMOoApPOOHO pa30uparoTcs Ha JIA0OPATOPHBIX 3aHATHAX M JICKLUSX.
[TpoBoasiTCST MHAMBUAYaAIbHBIE M TPYNIOBBIE KOHCYJIbTALIMM C HCIOJIb30BAaHUEM,
KaK BCTpeY CTYJEHTAMM, TaK U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUM: YarT,
AJIEKTpOHHAag noyrta, Skype, Zoom.

WuununpyeTcsi aKTUBHOCTh CTYJIEHTOB, TIOOMIPSIETCS 3aJaHue JOOBIX
BOINPOCOB IO MaTepuany, MPAKTUKYeTCS WHIWBUIAYaJbHBIA OTBET HA BOIPOCHI
CTYACHTa, PEKOMEHIYIOTCSI METOJBI YCIEIIHOTO CaMOCTOSITEIFHOTO YCBOCHHS
MaTepuraja B 3aBUCUMOCTH OT YPOBHS €ro 0a30BO# MOATOTOBKH.

JUIs OUEHKH 3HaHUM, YMEHUH, HABBIKOB W YpPOBHA C(HOPMUPOBAHHOCTHU
KOMIETEHIINM TPUMEHsETCsl OauIbHO-pEUTHHTOBAs CUCTEMa KOHTPOJS U OIICHKH
yCIIEBAEMOCTH CTYAECHTOB B ITPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexxyTouHast arTecTaius IpoBoAUTCS B hopme 3auera (6 cem.) ¢ yueToM
TEKYLIEN YCIIEBAEMOCTH.

Pe3yabrar 00ydeHusi cUHUTAETCHd C(POPMHPOBAHHBIM HA MOBBIINICHHOM
YPOBHE, €CIId TEOPETUYECKOE COJEpPKAHUE Kypca OCBOEHO IOJHOCTBIO. [lpu
YCTHBIX COOECEMOBAaHUAX CTYJEHT HCYEPIIbIBAIOIIE, MOCIEI0BATEIHHO, YETKO |
JIOTUYECKH H3JaraeT ydeOHbIH MaTepuall; CBOOOJHO CIHpaBISIETCS C 3ajadyaMu,
BONPOCAMU W APYTHUMHU BUAAMHU 33JaHHUM, UCIOJIB3YET B OTBETE JOTOJHUTEIbHBIN
Matepuall. Bce mnpemycMOTpeHHBIE pabodeil y4deOHOW mporpaMMoN 3ajlaHus
BBITIOJTHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSIMU, CTYJCHT CIIOCOOCH
AHAJIM3MPOBATh TOJYYEHHBIC PE3YJbTAThI, MPOSBISIET CAMOCTOATEIBHOCTh IIPHU
BBITIOJTHCHUH 3aJaHUM.

Pe3yabrar o00ydyeHusi cumrtaercsi cGOPMHPOBAHHBIM Ha IOPOTrOBOM
YPOBHE, €CIIM TEOPETHYECKOE COJEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. [lpum
YCTHBIX COOECEIOBAHUSIX CTYACHT MOCIIEIOBATEIHHO, YETKO U JIOTHUYECKH CTPOWHO
u3NaraeT y4eOHbBI MaTepual; COpaBlAeTCS C 3ajadamMH, BOMPOCAMH U JAPYTUMH
BUJIaMU 3a/IaHWM, TPEOYIOIMMX MPUMEHEHUS 3HAHWUW; BCE MPETyCMOTPEHHBIC
paboueii y4eOHOW mporpaMMOil 3aJaHWsi BBINIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSIMHU, CTYJCHT CIIOCOOEH aHaJM3UPOBAThH MOJTYUYEHHBIE
pEe3yJIbTAThL; MPOSBISIET CAMOCTOSTEILHOCTD ITPU BBITIOJTHEHUH 3aJaHUN
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Pe3yabTar 00y4eHHs CHUTAETCS HEC(POPMUPOBAHHBIM, €CIIU CTYJEHT MpHU
BBITNIOJIHEHUH 33JJaHUN HE IEMOHCTPUPYET 3HAHUN y4eOHOTro MaTepuaia, J0mycKaeT
OLIMOKH, HEYBEPEHHO, C OOJIBLIIMMH 3aTPYJHEHUSMHU BBINOJHSAET 3a/JaHus, HE
JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH, KadeCTBO BBINOJIHEHHBIX 33JaHU He
COOTBETCTBYET yCTAHOBJIEHHBIM TPEOOBAHUSM, KAUE€CTBO MX BBIIIOJHEHHS OLIEHEHO
yuciaoM OajyioB HIKE TPEX IO OLEHOYHOW CHUCTEME, 4YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

o 16
MCTOI[I/I‘ICCKI/IG YKazaHuA U 3aHATHH JICKIIHOHHOT'O THUIIA

JIeKUMOHHBIM KypC MPEANOJIaraeT CHCTEMATU3UPOBAHHOE  U3JIOKEHUE
OCHOBHBIX BONPOCOB TEMATHYECKOrO0 IUIaHA. B Xoz4e JIEeKIIMOHHBIX 3aHSITHHA
pacKpbIBatoTCsl 0a30BbIE BOMPOCHI B paMKax KakJI0W TeMbl qucuuruinbl (Tabnuia
4) . OOo03HayarKTCs KIIOYEBBbIE ACHEKThl TEM, a TAKXKe JAENIal0TCsl aKUEHThl Ha
HanOoJiee CIIOKHBIE M BAJKHBIE TOJIOKEHUS M3y4aeMoro Marepuana. Martepuasl
JICKIIUN  SIBJISIFOTCS.  OTMOPHOM  OCHOBOM  JIJI1  TMOJATOTOBKH  OOYy4YaroIIUXCsl K
NPaKTUYECKUM 3aHATUAM / J1a0OpaTOpHBIM pabdOTaM M BBINOJHEHUS 3aJaHHM
CaMOCTOSITENIbHOM paboThl, a TakXke K MEpPONPUATUSAM TEKYLIEro KOHTPOJI
YCIEBAEMOCTH ¥ IPOMEKYTOYHOM aTTECTALUHU 10 JUCLMILINHE.

B xoxe JEKUMOHHBIX 3aHATHM PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHUE
yueOHOro MaTepuara.

MeToaudeckre yKa3aHuWs 0 OCBOCHHIO JHCIUIUIMHBI Ha J1IaOOPaTOPHBIX
paboTtax

[ToaroToBKy K Kaxkmoi jabopaTopHO paboTe CTYACHT JIOJDKEH HayaTh C
O3HAKOMJICHUS C TUIAHOM 3aHSITUSA, KOTOPBIA OTPAXKAET COJIEPKAHUE MPEATIOKECHHON
Tembl. Kaxknas BbimosiHeHHas: paboTa ¢ 0hOPMIICHHBIM OTYETOM TOJIJICKHUT 3aIUTE
y IPENOAABATEIIS.

[Ipu oneHrBaHUM J1a00PATOPHBIX PA0OT YUUTHIBACTCS CIEAYIOIICE:

— KauyeCTBO BBIMOJHEHUS SKCIEPUMEHTAIBHO-TIPAKTUYECKOM YacTu pabOThl U

CTETIEHb COOTBETCTBHSI PE3yJIbTATOB PAOOTHI 33 TaHHBIM TPEOOBAHUSIM;

— KadecTBO o(hopMIICHHsI OTYeTa 1Mo paboTe;
— KA4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI IIPH 3aAIIUTE PAOOTHI.

Metoaudeckue ykazaHus 10 CaMOCTOSITENIbHOM paboTe 00yJaronuxcs

CamocrosiTenbHas paboTa oOecneyrBaeT TMOJATOTOBKY OOydYaromerocst K
ayAUTOPHBIM 3aHSATUSIM U MEPOIPHUITUAM TEKYLIETO KOHTPOJS U MPOMEKYTOUYHOM
aTTecTaliid 10 W3y4aeMOW JUCHUIUIMHE. Pe3ynpTarel 3TOM  MOATOTOBKHU
MPOSIBIIIIOTCS B AKTUBHOCTU OOYYalOIIErocss Ha 3aHSATUAX W B KauecTBE
BBITIOJIHCHHBIX MPAKTUYECKUX 3aJaHUi, OTYETOB MO J1abOparopHbIM paboTaM u
Ipyrux GopM TEKyIero KOHTPOJIS.

[Ipu BBITONHEHWH 3a@aHUN JJII CAMOCTOSITEIHPHOW PabOThl PEKOMEHIYETCS
mpopaboTKa MaTePUAIOB JIEKIIUN 10 KaKI0W MPOUICHHON TeMe, a TaKKe U3YYCHHE
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PEKOMEHyEeMOM JTUTEPATYPBI, IpeicTaBlicHHON B Pa3nese 6.

B mpomecce camocTosiTenbHOM paOOThl MPU  U3YyYEHUU JAUCIUILUIMHBI
CTYJ€HTBl MOTyT paboTrarb Ha KommbioTepe. Yepe3 HHGPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «VHTepHET» MOXHO BOCHOJIB30BAThCS PeECypcaMu
AIIEKTPOHHOM MH(MOpPMaAIMOHHO-00pa3oBatenbHOl cpeabl yHuBepcuteTa (QNOC) u
ANEKTPOHHOM Oubnmuoreunoit cucrtemsl (ObC), r7H€e B SIEKTPOHHOM BUJE
pa3MeleHbl yueOHbIe U y4eOHO-METOIMYECKUE MaTepUaJIb.

OLIEHOYHBIE CPEJCTBA JJISI KOHTPOJSI OCBOEHMS
JUCLHUTIJIMHBI

TumnoBble KOHTPOJIbHBIC 3aJlaHUsI WM HWHBIE MaTepualibl, HEOOXOIUMBbIC IS
OLICHKM 3HAHWW, yYMEHUW, HABBIKOB M (WJIM) ONbITAa B XOJE€ TEKYIIEro
KOHTPOJIS YCIEBAEMOCTH

JIIsi TeKyIero KOHTPOJIA 3HAHWK CTYACHTOB IO JWCIHIUIMHE IMPOBOIUTCS
KOMILJIEKCHASI Oll€eHKA 3HAHU, BKIIIOYAIOIIAs:
MIPOBEICHHE KOHTPOJIBHBIX padoT;
— OTYeT Mo JabopaTopHBIM paboTam;
TECTUPOBAHMUE HA CaiTe MpenoaaBaTelis Mo Pa3jIndHbIM pa3jienaM Kypca;
HK3aMeEH;

TunoBsie 3axanus 1 1a00paTOPHBIX PabOT

TumnoBble 3amaHust sl Ja0OpaTOPHBIX pabOT MpPHUBEJAEHBI B y4eOHO-
METOJUYECKUX MOCOOUSX MO MPOBEACHUIO JTA0OPATOPHBIX padoT.

Tunossie BONPOCHI AJI MPOMEXKYTOUHOM aTTeCTaluu B (hopMe 3K3aMeHa

Bonpocel Kk 3K3aMeHy, IPOBOAMMOMY B LIECTOM ceMecTpe
1CBoiicTBa CTaOUIBHBIX SACD.
. OCHOBHBIE XapaKTEPUCTUKH SAEP.
. Macca u 3Heprus cBsi3u sapa.
. Macc-cnektporpadsl.
. Pa3mepsr sep.
. CluH 1 MarHUTHBHIA MOMEHT.
. SlnepHble CUIIBL.
. MexaHu3M B3auMOJICMCTBUS HYKJIOHOB.
. Mopenu anep.
10. ®opmyna Baiiizekkepa.
11. PangnoakTUBHOCTE.
12. PannoakTUBHEIE CEMENCTBA.
13. 3aKoHBI paIMOAKTUBHOT'O PACIA/Ia.
14. CnoxxHbIN paMOAKTUBHBIN pacma.
15. Knaccuduxarus saepHbIX peaKIui.
16. OddexTrBHOE CEeUeHUE AACPHON peaKuy.

O 0 3O D LN
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17. BbIxoa siA€pHOM peakuuu.

18. B3aumoieiicTBE HEUTPOHOB C SIPaAMHM.

19. SnepHoe nenenue.

20. TepMmosiiepHBIE pEAKIINH.

21. DneMeHTapHbIEC YaCTHUIIBI.

22. CucreMaTtuka 3J€MEHTapHbIX YaCTHII.

23. BHYTpeHHHE CBOMCTBA AJIEMEHTAPHBIX YaCTHII.

Tunosbie TECTOBLIC 3aaHUA OJI1 TCKYIICTO KOHTPOJIA

1 ConocraBpTe BEMUYNHY SIACPHBIX CUJI, JEUCTBYIOIIUX BHYTPH SApa MEXKIY

nByms nporoHamu (Fpp), nByms neltponamu (Fn,), 1 MeXay IPOTOHOM M

HedTpoHOM (Fpn).

1) (Fpp) < (Fan) < (Fpn) 2) (Fpp) = (Fan) > (Fpn) - 3) (Fpp) = (Fan) = (Fpn)
4) (Fop) > (Fan) > (Fpn)

2. B navane nHaOmroaeHusi ObUIO 8 MIIH. paJAMOakTUBHBIX sijep. Yepes 30
cyTok octaincs 1 muH. Uemy paBeH mepuo noiaypacnaaa (B CyTKax) JaHHOTO

PaIUOAKTUBHOIO U30TOMA?
1) 10 2)5 3)15 4) 20

3. Kaxoii yactuueii GomMGapaupoBaH aeifTepuii B suepHON peakumu “H +?
— 'H+'n?
1) HeTpoHOM 2) raMMa — KBaHTOM 3) anekTpoHOM  4) IPOTOHOM

PersiameHT npoBeleHMsl TEKYyUIEro KOHTPOJsA B ¢opMe KOMIBITEPHOIO
TEeCTHPOBAHUSA

Koua-Bo 3amanuii B | Kosi-Bo 3amanmi, | Bpems HA
0aHKe BONIPOCOB NpeAbsBIAsieMbIX | TECTUPOBAaHUE,
CTYJIE€HTY MHUH.

He wmenee 90 wm
Ka3bIBAIOT KOHKPETHOE
Y P 30 30

KOJINYECTBO TECTOBBIX
3aJITaHUN

[Tonuplii  (OH OIEHOYHBIX CPEACTB JUIsl TMPOBEACHHUS MPOMEKYTOUHOU
aTTecTal B popMe KOMITBIOTEPHOTO TECTUPOBAHMS Pa3MENICH B OaHKE BOIPOCOB
nanHoTo Kypca aucuurumnisl B C/1O e-Learning.

B xome moArOTOBKM K TEKYyHMIEMYy  KOHTPOJIIO  OOydYarouumcs
MPEAOCTABISCTCS BO3MOXKHOCTh MPOWTH TECT caMonpoBepku. Tect s
camorpoBepku 1o aucnumuinHe pasmenieH B CJO e-Learning HI'TY B cBoGoHOM
JJIS1 CTYIEHTOB JOCTYIIE.
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