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1.1 lleaun u 32724 OCBOEHUS AUCHUILINHbI

Heap AMCOMIUVIMHBI: OCBOCHHE CTYJCHTAMH OCHOBHBIX MEXaHU3MOB,
METOJIOB, TPUHITUTIOB MOJICIIMPOBAHMS DIEKTPOXUMHUECKHX cucteM. OcBoeHHe
HAyYHOTO TIOAXOJa TPH PEIICHWH 3aJad, CBSI3aHHBIX C MPAKTUYCCKUM
IPUMEHEHHEM DIIEKTPOXUMHUIECCKIX CHCTEM.

[TporpamMmMa Kypca BKJIIOYaeT B ceOsi 03HAKOMJICHHE C TaKHMH KJIFOUEBBIMHU
MOHATUSMH DJICKTPOXHUMHH KaK: OCHOBHBIE COOTHOIICHHUS TEPMOJIWHAMUKU
PacTBOPOB AJIEKTPOJIUTOB, dJIEKTpOCTaTHIECKast Teopus Jlebas n XI0KKes, paanyc
WOHHOU aTtMmocdepbl, TpenenbHbli 3akoH J[ebas-X1oKKens, 3aKoH pa30aBlIeHUS
OcTBasibaa.

1.2 3agaum AUCHUIIMHBI

3ajauM IMCHMILUIMHBI: COCTOST B OCBOEHHE MPO(ECCHOHATIBHBIX 3HAHMIM,
MOJIy4YE€HUU MPOPECCUOHANBHBIX HABBIKOB B 00JIACTH JIEKTPOXUMUU U (PU3HUECKOIN
XUMUHU:

1. O3HaKOMJIEHHE CTYJEHTOB C TPAIULMOHHBIMU KypCaMHU 3JIEKTPOXUMUU;

2. BbIpaOoTka NpPaKTUYECKUX HABBIKOB MPU PELICHUH MPUMEPOB C
UCIIOJIb30BAHUEM  KOJIMYECTBEHHBIX  COOTHOIUEHUN  3JIEKTPOXUMHYECKON
TEPMOJMHAMMKNA W KHHETHKM I ONMCAaHUS W IIPOTHO3WPOBAHUS CBOMCTB
peabHBIX CUCTEM;

3. O3HakoOMJIEHHE C TOCJIEIHUMHU JOCTHKEHUSMH B 00JIACTH pa3pabOTKU
HOBBIX MaTE€pPHUAJIOB IS SJIEKTPOXUMHUYECKUX CUCTEM;

4. OOyyeHHe CTYJEHTOB HCIIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUW TIpH
MOJICJIMPOBAHUU DJIEKTPOXUMHUYECKUX MPOLIECCOB, CBOMCTB MeX(a3HbIX TPaHULl U
ANEKTPOJHBIX MaTEPUATIOB.

1.3 MecTto gucuuniaunsl (MmoayJs) B ctpykrype OOII BO

Hucrummaa  «MogenupoBanue B 3aadax  dDJIEKTPOXUMHHY  SBISICTCS
JUCIUTIIMHOM 1O BBIOOPY BapHATUBHOM 4YacTH OJIOKA IUCHUILIMH (MOIYyJei)
ydyeOHOro 1iaHa 1o HampasieHuto mnoaroroBku 02.03.01 «Marematuka u
KOMITBIOTEPHBIE ~ Hayku», Tmpodwist MaTemMaTudeckoe U KOMITBIOTEPHOE
MOJICIUPOBAHUE. DTa JUCIUIUIMHA JIOTUYECKA M COACPKATEITHHO-METOIUIECKU
B3auMocBsizaHa ¢ Apyrumu dactsmu OOIl, oGecneunBaeT MPEeeMCTBEHHOCTh U
TapMOHM3AIMIO OCBOEHUS Kypca.

PaGowas mporpamma  gucuuiuiuHbl  «MojenupoBaHMe B 3ajauax
AIEKTPOXUMHUN» TpPETHA3HAUCHA IS CTYACHTOB 4YETBEPTOro Kypca (hakyiabTeTa
MaTeMaTHKH W KOMITBIOTEPHBIX HAayK M COOTBETCTBYET KOMIIETEHTHOCTHOMY
MOAX0y B 00pa30BaHUM.

Jlnst ocBOeHUS JMMCHMIUIMHBI «MojenupoBaHrue B 3ajavax JJICKTPOXHMHI
CTYJIEHTHI JTOJDKHBI BIIQJIETh 3HAHUSAMH, YMEHUSMHU, HABBIKAMU M KOMIICTCHIIHSIMH,
MPUOOPETECHHBIMUA B PE3YNIHTATE U3YYCHUS TAKUX MPEAIICCTBYIONIMX IHACIUTIINH,
KaK: 3aJayd ® QITOPUTMbl TUAPOJWHAMHUKH, HECTAI[MOHAPHBIE 3aJa4yu
MaTeMaTH4ecKor (hr3uKu, Hr3mnKa u ap.

JucrunmHaa  «MopenupoBaHue B 3aadax dJICKTPOXUMHUN» TO3BOJISIET
3pdexkTuBHO  GopMUpOBAaTH  OOUIEKYJIBTYpHBIE W MpO¢ecCHOHATbHbIE



KOMIETEHIIMH, CIIOCOOCTBYET BCECTOPOHHEMY PA3BUTHUIO JIMYHOCTU CTYACHTOB U
rapaHTUPYET KAYECTBO UX MOATOTOBKH.

3HaHWsA, YMEHHUS, HAaBbIKM W KOMIICTCHIIMU, TMOJIYYEHHBIE CTYJICHTAMHU B
pe3yibTaTe OCBOCHMS JAHHOW TUCHUIUIMHBI, HEOOXOAMMBI Ui OCBOCHHS psiia
apyrux 4acteit OOIl: «3amaun ¥ anropuTMbl BUXPEBOM THUIPOJUHAMUKHNY,
«MeTobl MOTEHIIMAJIA B 3a[ja4aX €CTECTBO3ZHAHUS U JP.

[Ipennmonaraercsi, 4To TO 3aBEPLICHUH Kypca CTYAEHTbl CMOTYT YHTaTh
COBPEMEHHYIO JUTEPATypy MO JJIEKTPOXUMHUU M (PU3UUECKOW XMMHUU B IEJIOM,
nucath pedeparbl U HCCIeAoBaTeIbCKUE PabOThl MO COOTBETCTBYIOIICH KypCy,

TCMATHKCEC.

1.4. IlepeyeHb IIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMS MO JAWCHUILIAHE
(MOxyJIl0), COOTHECEHHBIX C IUIAHUPYEMBbIMHM Ppe3yJIbTATAMH OCBOCHHA

o0pa3oBaTeIbHOM NMPOTrPaMMBbI

B mpomecce ocBoeHus
JEMOHCTPUPYIOTCS  CIIEYIOIINE
KOMITETCHIIUH:

MAaHHOW  JUCIUILINHEI

dbopmupyrorcs  #

OOIIEKYIbTYpHbIE U  TPOoQeccCHOHATbHbBIC

No NHunekc Copnepxanue B pesynbrare u3ydyeHus yaeOHONW AMCHUIUINHBI

I r_[ KOMIIET | KOMITIETCHIIMH (MU €& oOyyJaronuecs: JOJIKHBI

" | eHUuH 4acTH) 3HaTh yMeTh BJIA/IETh

1. OIIK-1 FOTOBHOCTb UCIIOJb30BaTh | - OCHOBHBIE - IPUMEHATh - OCHOBHBIMU
(hyHIaMEHTaIbHBIC 3HAHUS | TOHSATHS CTaHJapTHHIE HOHATHSIMH
B 00nacti JJIEKTPOXUMUH. TepMOJMHAMu4ec- | (PU3MUECKON XHMHH.
MaTeMaTHYECKOTO Kue QyHKIUH Ipu
aHaJIM3a, KOMIIEKCHOTO H pelIeHnn 3a1a4
(yHKIIMOHATIBHOTO IIEKTPOXUMHH.
aHaiM3a, anreOpel,

AHAIUTUYECKOM
T€OMETPHH,
nuddepeHIanbLHOM
T€OMETPHH U TOTIOJIOTHH,
muddepeHIraTbHBIX
YPaBHEHUH, TUCKPETHOM
MaTeMaTHKH U
MaTeMaTHYECKOU JIOTUKH,
TEOPHUH BEPOSTHOCTEN,
MaTeMaTHYECKOU
CTAaTHCTHKH U CITyYaiHBIX
MPOLIECCOB, YUCIEHHBIX
METOJI0B, TEOPETUUECKOM
MEXaHUKH B OyIymien
npodeccnoHaTLHOMI
JIeSITETIbHOCTH.

2 TIK-2 CIOCOOHOCTH - PaBHOBECHBIN 1 - OTJINYATh - MaTeMaTHIECKAM
MaTeMaTHYECKH CTaHJApTHHIN MIPOBOTHUKHU ammapaTom
KOPPEKTHO CTaBUTH AIIEKTPOIHEIE MIePBOTO U MOCTPOCHUS
€CTECTBEHHOHAYYHbIE HNOTEHIIUABI; BTOPOTO POAA; MHOTOCTIOMHBIX
3aJauu, 3HaHUE - JJIEKTPOAHBIN - MOJIEJINPOBATh 3EKTPOJIUTOB
MOCTAaHOBOK KJIACCUYECKUX | MOTEHIHAI. IPOLIECCHI (31eKTpOI-pacTBOD).
3a/1a4 MaTeMaTHKH. JIUCCOLMALIUY.

3. [K-3 CIIOCOOHOCTH CTPOTO - CTpOEHUE - OMpenensTh - IPAKTUYECKUMHU
JI0Ka3aTh YTBEPXKACHUE, JIBOMHOTO kucyotHocTh (pH) | HaBbIKamu
chopMyIHpOBaTh 3JEKTPUUECKOTO pPacTBOpPOB; MIPUMEHEHUS TEOPEM
pe3yJsIbTaT, YBUIETh CJIOSI Ha TPAHUIIE - IPUMEHSTh OCHOBHBIX




e WNHunekc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIHHBI
I 1; KOMIIET | KOMIIETCHIIMH (Uu e& 00yYaromuecst TOJHKHBI
" | eHuuu 4acTu) 3HATh yMeTh BJIA/IETh
CIIEACTBUSA MOIYYEHHOTO 3IEKTPO- 3akoHbl Dapanes. COOTHOLLIEHUI
pe3yibTarta. pacTBop; TEPMOJUHAMUKHI
- 3aKOH pacTBOpoOB
pa3BeneHus 3JIEKTPOJIUTOB.
OcTBanpa;
- Kitaccu(UKaIUIOo
0o0paTUMBIX
3JICKTPOJOB.

2. CTpyKTYypa u cojiepkaHue QU CHUILTHHBI

2.1 PacnpepesieHue TPy10€MKOCTH IMCHMILIMHBI 110 BUAAM pPadoT
OO11ast TPYA0€MKOCTh AUCIUILIMHBI cocTaBser 72 yaca (2 3ET).

Bun yaeOHo# paboTh Bcero CemecTpsbl
4acoB 8

KonTakTHasi paboTa, B TOM 4ncJe: 50,2 50,2
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
3aHsATHA JEKIIMOHHOTO TUTIA 24 24
3aHATHS CEMUHAPCKOro THUMA (CEMHUHApPBI, MPAKTHYCCKHE
3aHSTHS)
JlaGopaTopHble 3aHATHS 24 24
HNuasi koHTaKkTHas1 padora: 2,2 2,2
KonTtposs camocrositensHolt pabotsl (KCP) 2 2
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepraia 21,8 21,8
IToarotoBka K TeKyIeMmy KOHTPOJIIO
O01as TPy/10eMKOCTh yac. 72 72

B TOM 4HcJe KOHTAKTHasA 50.2 50.2

pabora

3a4. e/l 2 2

2.2 CTpyKTYypa IMCUMILINHBI

Pacnipenenenvie BUg0B yueOHOM pabOThl U MX TPYAOEMKOCTH IO pazjiesam
JUCUUTUTUHBI.
Pa3penbl nMCIMIUIMHEI, U3y4aeMble B 8-M ceMecTpe.

KomnuectBo yacos
Ne
u AynurtopHas Breaynuropnas
p:;;1 aMMEHOBAHHE Pa3/IETIOB Beero paGora paGora
A JJ |13 | 1P | cP | KCP [KP
1 2 3 4 5 6 7 8 9
1. OcCHOBHEBIE HOHATHUSA 12 4
AIEKTPOXUMUU
2 3OaKOH pa3BencHUs 12 4 4 4
CTBaJILA




N KonnuecTBo yacoB
o
- AynuropHas Bneaynuropnas
pas- HanmMmeHnoBaHue pa3aciioB 6 6
ena Bcero pabota pabota
il
JI 113 JIP CP | KCP |KP
OCHOBHBIE ~ COOTHOILIEHUS 1
3. | TepMoHamMuKku pactBopoB | 12 4 4 3
DJIEKTPOJIUTOB
4. | Uonnas cuna 12 4 4 4
OcHOBHbIE MOHSATHUSA
BHGKTpOCTaTquCKOﬁ
5. | Teopuu pacTBOPOB CHIBHBIX | 12 4 4 4
JJEKTPOJINTOB JeGas-
XIOKKEJIst
2,8+ 1
6. | KoHleHTpalMOHHBIE 1NN 12 4 4 6 5
]
Hmozo: 12 24 24 | 238
+0,2
2.3 Coaep:xkanue pa3aejioB TUCHUIIHHBI:
2.3.1 3aHATHSA JIEKIIMOHHOT'O THUIIA.
Ne | HaumeHoBaHue Copep:xanue pasaena dopma
pasnena TeKylero
KOHTPOJIA
1 2 3 4
1 OcHOBHBIE 1) IIpoBoAHKKH TIEPBOTO PoOJIa
MHOHSTUS 2) IIpoBOIHMKY BTOPOTO poja
AJIEKTPOXUMUHU 3) UccnenoBanus 21€KTPOJIUTOB
2 3aKon 4) CreneHb AUCCOIUALIUN
5) KoncranTa guccornuanuu
pa3BeaeHUs .
6) OO1uii BU 3aKOHA pacrpeeeHus
OcTtBayibza
OcBaibpaa
3 7) UccnenoBanusi CUIIBHBIX DJIEKTPOJIMTOB K
OcHoOBHBIE 8) CpenHsisi aKTUBHOCTh HOHOB
COOTHOIILICHHUS AIEKTPOIUTA
TepMoauHaMUKU | 9) CpeaHsisi MOJISIIBHOCTh HOHOB
pacTBOpOB AIEKTPOIUTOB
3JIEKTPOJINTOB 10) ITepBoe 1 BTOpOE CTaHIAPTHHIE
COCTOSTHUSA
4 11) IHoHsiTHE MOHHOM CUITBI
HNonnas cuna 12) ITpaBuio MOHHOW CUJIBI O
paz0aBIECHHBIX pacTBOpax
3) OcHoOBHBIE
13) DnexTpoctaTudeckas Teopus Jledas u
MTOHSITUS
XHOKKeIst
AIEKTPOCTATUYEC .
. 14) Paguyc uonHoi# armocdepbl
KO Teopuu N
15) [IpenenwsHblii 3aKkoH Jlebas- XOKKes
pacTBOpPOB




CUJIBHBIX
AIEKTPOIUTOB
Jlebast- X toKKes
6 16) Tpu rpynIibl KOHIICHTPAITMOHHBIX K
KoHueHTpanuonH | uemnei 6e3 nepeHoca MOHOB
bI€ LICIH 17) KoHiieHTpanimoHHBbIE 1IENU C
MIePEHOCOM MOHOB

B nmamnom mompasmene, B TaOnumdHOW (GOpME TMPUBOIUTCS OIHMCAHHE
COJIEpKaHMs TUCIHUIUIMHBI, CTPYKTYPUPOBAaHHOE MO pasliesiaM, C YKa3aHUEeM IO
KaXJIoMy paszieny Gopmbl TeKyIIero KoHTpoJs: koyutokBuyMm (K).

2.3.2 3aHATHA CEMUHAPCKOr0 THIIA.
3aHATUS CEMUHAPCKOTO TUIIA YYEOHBIM TUIAHOM HE TIPEIyCMOTPEHBI.

2.3.3 JlabopaTopHble THHIA.

. dopma
HaumenoBanue TemaTrka MpakTUYECKUX 3aHITUI
No TEKYILETO
paszena (cemuHapoB)
KOHTPOJIS
1 2 3 4
1 1) UccnenoBanust pOBOAHUKOB JIP
NepBOro poaa
OCHOBHBIE MTOHSATHS P poZL
2) UccnenoBanusi MPOBOAHUKOB
AIEKTPOXUMUU
BTOPOTO poJia
3) UccnenoBaHusi 3J1€KTPOIUTOB
2 4) BeruucieHus CTerneHu JIP
3aKOH pa3BeJCHUs JACCOLUALINT
OctBanbaa 5) I[Ipumenenue ob1IeTO BUIA
3aKoHa pacrpezaenenus OcBanbia
3 8) BeiBo cpenHelt akTHBHOCTH
OcCHOBHBIE ) AL CPEAL
HMOHOB 3JIEKTPOJIUTA
COOTHOILIEHHUS .
9) BeiBoa cpeliHEN MOJISIIBHOCTH
TEPMOJUHAMUKHU
HMOHOB 3JIEKTPOJIUTOB
pacTBOpPOB
10) Onpenenenue nepBoro u
AIIEKTPOJIUTOB .
BTOPOTO CTAHJIAPTHBIX COCTOSIHUI
4 11) Beruucnenre HOHHOW CHIIBI JIJIS JIP
CUJIBHBIX JIEKTPOJIUTOB
HNonnas cuiia
12) UccnenoBanusi 3aBUCUMOCTH
3apsiIOB HOHOB OT WX aKTUBHOCTHU
S5 |OcHoBHble nmoHATUS  [13) DnekTpocTaTryeckas Teopus JIP
anekTpocTatuyecko |Jlebas u Xrokkemns
TEOpUH PACTBOPOB 14) Beruucienue paanyca HOHHOU
CUJIbHBIX aTMocdepbl
anekTponuToB Jlebas- |15) Beruncnenne cpegnero
XIOKKeJIs 3¢ (EeKTUBHOTO AMAMETpa
6 |Konuenrpaumonusie |16) Tpu rpymmsl




(3101 KOHIICHTPAIMOHHBIX 1IeTel 06e3
IepeHoca MOHOB

17) Pemienue 3amau st
KOHIICHTPAIIMOHHBIX IETICH C
TIEPEHOCOM MOHOB

B nmamnom mogmpasmene, B TaOnudHOW (GOpME TMPUBOIUTCS OIHMCAHHEC
coJlep KaHusl JTIUCUUIUTMHBI, CTPYKTYPUPOBAHHOE MO pasjenam, ¢ YKa3aHHUEeM I10

KOKJI0MY pazzeny (opMbl TEKYIIEro KOHTPOJS: 3auuTa jJabopaTopHOM padoThl
(JIP).

2.3.4 IlpuMepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl yueOHBIM IJIAHOM HE MPETYCMOTPEHBI.

24 Ilepeuenn Y4eOHO-MeTOAUYeCKOro odecreueHust s

CAMOCTOAITEe/IbHOM PA00THI 00Y4aKOLIUXCH 0 JUCHHUILIMHE (MOAYJII0)
[Tepeuensb yueOHO-METOUIECKOTO 00SCTICUCHUS TUCIUILTNHBI 110

HanmenoBanue N
Ne BBITIOJTHEHUIO CAMOCTOSATEIHHOU PabOThI
paznena
1 2 3
1. Kum, H.M. ®usnueckas xumus : B 2 kH. YU.2. DieKTpoxumus 1
KMHETHKAa XUMUYECKUX peakuuil : yuyed.mocobue. [DIeKTpOHHBIN
pecypc] — DnektpoH. gaH. — Kemeposo : Ky3['TY umenu T.D.
l'opbaueBa, 2009. — 140 c. — Pexum gocryna:
http://e.lanbook.com/book/6642 — 3ari. ¢ sxpaHa.
OCHOBHBIE TTOHITHSA Tepckas, n.H. Metoanueckue yKa3aHUs s
3IEKTPOXUMHUHU MPOrpaMMHUPOBAHHOTO ONpPOCa CTYAEHTOB Ha MPAKTHUYECKUX

3aHATUSIX 10 (u3Mueckod XuMuM 10 pasjeny «PactBopsl
IEKTPOJIUTOB. DIEKTPOXUMUS». [DnekTpoHHbINH pecypc] / W.H.
Tepckas, E.A. UnxoBa. — DnekTpoH. nad. — MBanoso : UT'XTY,
2011. — 44 c. — Pexum nocryna: http://e.lanbook.com/book/4526
— 3ar. ¢ sKpaHa.

2. Kum, H.M. ®usnueckad xumus : B 2 kH. U.2. DnexkTpoxumus u
KMHETHKAa XUMHUYECKUX peakuuil : yyed.mocobue. [DIeKTpOHHBIN
pecypc] — DnektpoH. gaH. — Kemeposo : Ky3['TY umenu T.D.
l'opb6aueBa, 2009. — 140 c. — Pexum pgocrymna:
http://e.lanbook.com/book/6642 — 3aru. ¢ skpaHna.

3akoH Pa3BCACHUMA

Octsasaa bopucoB, N.M. OCHOBBI JJIEKTPOXHMHUH: Yy4eOHOE TIOCOOHE.
[DnexTponHbIi pecypc] — OnektpoH. aaH. — BI'TIY umenu M.
Axmymisl,  2009. — 100 c¢. — Pexum pgocrymna:
http://e.lanbook.com/book/42234 — 3arun. ¢ skpaHa.
3. Kum, H.M. ®usnueckas xumus : B 2 kH. YU.2. DieKTpoxumus 1
KMHETHKA XMUMHUYECKUX peakiuil : yye0.nmocobue. [DneKTpOHHBII
OcHOBHBIE pecypc] — Dnextpon. gaH. — Kemeporo : Kys['TY umenu T.D.
COOTHOUICHUS l'opb6aueBa, 2009. — 140 c. — Pexum jgocryna:
TEPMOJIUHAMHUKHI http://e.lanbook.com/book/6642 — 3ari1. ¢ skpaHa.
pacTBOpOB HamackuH, b.b. Dnexrpoxumus. [Onekrponnsiii pecype] / b.b.
3JIEKTPOJIUTOB Hamackun, O.A. Ilerpuid, I'.A. [lupauna. — DIEKTpOH. AaH. —
CIl6. : Jlamp, 2015. — 672 c¢. — Pexum pocryna:

http://e.lanbook.com/book/58166 — 3ar1. ¢ skpaHa.
4. |Honuas cuia Tepckas, n.H. Metoanueckue yKa3aHus s




MIPOrpaMMUPOBAHHOTO OMpOca CTYACHTOB Ha MPaKTHYECKHX
3aHATUSAX 1O (U3NYECKON XuMHHM TO paszpeny «PacTBopbl
AJICKTPOJIUTOB. DJIEKTPOXUMUs». [DnexkTpoHHsld pecype| / W.H.
Tepckas, E.A. UnxoBa. — DnekTpoH. nad. — MBanoso : UT'XTY,
2011. — 44 c. — Pexxum nocrymna: http://e.lanbook.com/book/4526
— 3aru. ¢ sKpaHa.

bopucoB, N.M. OCHOBBI 3JEKTPOXMMHH: Yy4uyeOHOE TOcOOue.
[DnexTponHbIit pecypc] — OnektpoH. aaH. — BI'TIY umenu M.

Axmymis,  2009. — 100 c¢. — Pexum pgocrymna:
http://e.lanbook.com/book/42234 — 3aru. ¢ skpaHa.

5. Tepckas, .H. Metoanueckue yKa3aHUs IUIA
MPOrPaMMHUPOBAHHOTO OMPOCAa CTYACHTOB Ha MPAKTHYECKHUX
3aHATUSIX 10 (u3mueckod xumuu 10 pasnueny «PacTtBopsl

OCHOBHBIE ITOHITHSA N

N —— AJIEKTPOJIUTOB. DIIEKTPOXUMUS». [DnekTpoHHbIH pecypc] / W.H.

TEODHH PACTEOPOB Tepckas, E.A. UmxoBa. — DnekTpoH. gad. — MBanoso : UT'XTY,
2011. — 44 c¢. — Pexxum noctyma: http://e.lanbook.com/book/4526

CHJIbHBIX

snexTponutos Jlebas- | 3ari. ¢ skpana.

N IOKKOILSL Hamackun, b.b. Dnexrpoxumus. [Onekrponnsiii pecype] / b.b.
Hamackun, O.A. Ilerpuii, I''A. HupnuHa. — DJEKTPOH. AaH. —
CIl6. : Jlams, 2015. — 672 c¢. — Pexum pocrymna:
http://e.lanbook.com/book/58166 — 3aru. ¢ sxpaHa.

6. BopucoB, N.M. OCHOBBI 3JEKTPOXUMHH: Yy4eOHOE TocoOHe.
[OnekTpoHHbIN pecypc] — OnektpoH. aaH. — BI'TIY umenn M.
Axmymner,  2009. — 100 c. — Pexum jgocryna:

Konnenrpanuonnsie  |http://e.lanbook.com/book/42234 — 3ari. ¢ sxpaHa.
1ernu HNamackun, b.b. Dnexrpoxumus. [Dnextponnsiii pecypc| / B.b.

HMamackun, O.A. Ilerpuii, I''A. lupnuHa. — DNEKTpoOH. AaH. —
CIl6. : Jlams, 2015. — 672 c¢. — Pexum pocrymna:
http://e.lanbook.com/book/58166 — 3aru. ¢ 3kpaHa.

Y4yeOHO-MeTOIMYECKHE  MaTephayibl  JUIsl  CaMOCTOSITENIbHOM — padOoThI
O0yJaroluxcs U3 YMcia WHBAIWIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3n0poBbs (OB3) npenocrasnsitores B (hopmax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM
UX 3/10pOBbs U BOCIPUATUS UHPOPMALIUU:

JUis U1l ¢ HapyIIEHUSMU 3pEHUs:

— B TIeYaTHOU (hopMe YBEIIMUEHHBIM MIpUPTOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JUis U1 ¢ HapyIICHUSAMH CIyXa:

— B IeyaTHou opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JIist i ¢ HapyIIeHUsIMUA OTIOPHO-/IBUTATEIBLHOTO anmnapara:

— B IeyatHou opme,

— B (hopMe DJIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepedYeHbh MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTU OT
KOHTHHI'€HTa 00yYaroLIXCs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUM.
.HGKI_[I/II/I, CCMHHAPCKUC 3aHATUSA, THIAWBUAYAJBbHBIC 3a/IaHN, YCTHBIC OIIPOCHI,

3a4YET.



Jlnst  peanw3amud  KOMIETEHTHOCTHOTO —TMOJXOAA  IPEIyCMaTpUBAETCS
UCTOJIb30BaHUE B Y4eOHOM TMpoOLIeCCe AaKTHBHBIX W HWHTEPAKTHBHBIX (popm
NOPOBEICHUSI AyJUTOPHBIX W  BHEAYJUTOPHBIX 3aHATUH C [PUMEHEHHEM
COBPEMEHHBIX MaTEeMaTHYECKUX MaKETOB MPUKIIAJHBIX IPOTPaMM, & UMEHHO:

— [Ilaxera Wolfram Mathematica

— ITakera MathCAD 15.

B mporiecce BBITIOMHEHUS TMPAKTHYECKUX 3alaHU yYalluecs OJDKHEI
nproOpecTy HaBbIK Ucoib3oBanus nakeroB Wolfram Mathematica u MATHCAD
JUTSL pEUICHHS 33]1a4 AIIEKTPOXUMUYECKOTO aHAJIH3a.

Hcnonp3oBanne B 0o0yueHHH HH(DOPMAIIMOHHBIX TEXHOJOTHH COCTaBISET
50% obbemMa ayAUTOPHBIX 3aHATUH U CIOCOOCTBYET (POPMHUPOBAHUIO U PA3BUTHUIO
po¢eCCUOHATBHBIX HABBIKOB 00yYaIOMIUXCS.

K o0pa3oBareinbHBIM TEXHOJOTHSAM TaKXKE OTHOCSATCS HWHTEPAKTHBHBIC
MeToAbl 00ydeHusi. UHTepakTHBHOCTH MOaYll MaTepualia IOCTUTAETCsl HE TOJBKO
3a Cu€T B3aWMOJICHCTBHSI BUAA «IIPETOAABATENb — CTYACHT» M «CTYIEHT —
IperolaBaTellb), HO M «CTYIEHT — CTYICHT». Bce 3T BHIBI B3aWMOJCHCTBHSI
XOPOIIO JOCTUTAIOTCS TPU U3JIOKEHUN MaTepuaia Ha MPAKTHYSCKUX 3aHATUSAX U B
npoIiecce JOKIaI0B ¢ UCTIOIh30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

B03MOKHOCTh TUCKYCCHU TMPENAIOIaraeT YMEHHUE BBICKA3aTh COOCTBEHHYIO
UJICI0, TIPEUIOKUTh CBOW IyTh PEIICHHs, apryMEHTUPOBAHO OTCTaMBATh CBOIO
TOYKY 3pEHHsI, CBSI3HO U3JaraTth MbICTU. [lone3Hbl clieAyronme 3adaHus:
COCTaBJICHHE TIUIaHA pEIICHUs 3aJadd, IIOUCK JPYroro crocoda peuieHws,
CpaBHEHHE PA3IMYHBIX CIIOCOOOB pEIICHUs], MPOBEICHUE BBIKIAJOK IS PEIICHUS
3a7]aud W BBIKIAJOK JJIS TPOBEPKH MPABWIBHOCTU TIOJyYEHHOTO PEIIeHHS.
CryneHtaM mpeuiaraeTcss NpOaHaIM3UpOBaTh BAPUAHTHI peEIICHUs, OOCYAHTH
JOKJIaa, BbICKa3aTh CBOE MHeHHMe. OCHOBHOW 00BEM  HCIOJIb30BaHUS
MHTEPAKTUBHBIX METOAOB OOYYCHHS peaTn3yeTcss UMEHHO B XOJ€ JUCKYCCHU Ha
NPaKTUYECKHUX 3aHATHSIX.

OO1m1re BOIPOCHI, KOTOPBIE BBIHOCATCS Ha JUCKYCCHIO:

1. CocraBieHus IJ1aHa peuIeHUs 3a0a4Hu.

2. OmnpeneneHne BO3MOXKHBIX CIIOCOOOB PEIICHUN 3a/1auHu.

3. Br16op cpenu paccMaTpuBaeMbIx Clioco00B Hanbosee palioHaIbHOTO.
4, CaMOCTOSITENIbHOE COCTaBJIEHUE CTYIEHTAMH OIOPHBIX 33aJaHUN IO

TeMe, XapaKTepU3YIOIUX TITyOUHY MOHUMAHUS CTYJEHTaMH COOTBETCTBYIOIIETO
Martepuana.

[IpumeHeHue Ha 3aHATUH KOMIIBIOTEPHBIX TEXHOJIOTHUI TO3BOJISIET CTyI€HTaM
IPY PACCMOTPEHUU OMPEICTIEHHBIX TeM Kypca 0osiee TITy0OKO OCBOUTH HEKOTOPHIE
NOHATUS. B 3TOI CBA3M OlpeJeseHHbIE MPAKTUYECKUE 3aHSATUS MPErnoiaBaTeto
11eJIeCO00pa3HO TMPOBOJIUTH B BHUJE TNpPE3CHTAIMU. TakkKe B TAaKOM BHUJAC Ha
MPAKTUYECKUX 3aHITHSAX MO HEKOTOPHIM T€MaM CTYJEHTHI MOTYT MPEJCTABISATh U
CBOU JIOKJIAIbI.

JUist U1 ¢ orpaHUYeHHBIMM BO3MOXKHOCTSIMU 37I0pPOBbS MPEAYCMOTpPEHA
OpraHu3alysi KOHCYJIbTallui C UCIIOJb30BAaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoyHble CpelCTBAa JIfl TeKYLIero KOHTPOJSI yCIeBaeMOCTH U



NMPOMEKYTOYHOM aTTeCTAMH.

4.1 ®oHa OLIEHOYHBIX CPEACTB IJIfl IPOBeAeHUS TEKYIero KOHTPOJIs.

4.1.1 IlpuMepHbBIii NepevYeHb BOMPOCOB /sl KOJIJIOKBUYMOB

1. TepmoanmHamuyeckue MOTSHIHAIIBI.

2. OCHOBHBIE MOHATHUSI CTATUCTHYECKOM TEPMOAMHAMHUKU CMBICI BTOPOTO
HayaJa.

3. XUMMUYECKHUI MOTEHIHA. DIEKTPOXUMUYECKUMA MOTEHIUA.

4. YcnoBus 3MEKTPOXUMHYECKOTO PABHOBECHS Ha OTAEIBHON MexX(da3zHOM
TPaHUIIC U B JIEKTPOXUMUUYECKOU 1IETH.

5. Ckauky MOTeHIMANla Ha TpaHWIle paszzaena (as3; pa3HOCTh MOTCHIIMAIOB
['anbBanu 1 Bonbra.

6. IloHsTHE 37IEKTPOAHOTO MOTEHITHAa. Y paBHeHHe HepHcera.

/. PaznuyHble TUIBI JIEKTPOJIOB CPABHEHUS.

8. B3auMHble mpeBpalleHUss XUMUYECKOH M DJIEKTPUYECKONW HIHEPTruu B
AIEKTPOXUMHUYECKOU CUCTEME.

9. TepmoauHamMuKa TalbBAaHMYECKOTO OJJIEMEHTa, YypaBHeHue ['ubOca-
I'enpMroneLa.

10. ITonp30BaHKe TAOIMUIIAMH TEPMOJMHAMUYECKUX BEIUMYMH JJIA PacuyeTOB
ANEKTPOXUMUYECKUX PABHOBECUM.

11. Bausinue npupoabl pacCTBOPUTEISE HA DJIEKTPOIHBINA MOTEHITUA.

12. OCHOBHBIE THITBI TATLBAHUUECKUX IICTICH.

13. KoHIieHTpanroHHbIE 1IN 06€3 TepeHoca U ¢ IIEPEHOCOM.

14. Tuddy3noHHBIM MOTEHIUA.

15. Metoasl  ompenenenuss  Kodp@uiMeHTa  aKTUBHOCTH, KOHCTaHT
PABHOBECHSI HOHHBIX PEAKIMH U YKCell IEpeHOoca U3MEPEHUN Ha OCHOBE U3MEPEHUIM
ANEKTPOABMKYIIUX CHJI. DJIEKTPOXMMHUYECKOE PABHOBECHE HA TPaHUIIE JIBYX
HECMEITUBAIOIINXCS KUAKOCTEH, HA MeMOpaHaX U HOHOCEJIEKTUBHBIX JIEKTPOIaX.

4.1.2 Oopa3sen JJadbopaTopHOi padoTHI
Nel
1. KoHcTanTa AMCCOlMaly IMAHOBOUW KUCIOTHI COTJIACHO YPaBHEHUIO
HCNO <> H" +CNO "~

npu 291 K pasna 1,2-10™. Omnpenenurte konueHtpauuio anuoHoB CNO™ B
pactBope, coaepxatiem 0,6 kmonw | m® TMAHOBOM KHCIIOTHL.

2. B tabnuiie npuBeaeHbl 3HaYeHUS! pKa KUCIOT B HEBOAHBIX PACTBOPUTEIISX.
[IpuHAB KOHLEHTpPAUUM pacTBOpoB paBHbIMEH 0,1 xmons/ m°, paccunTaiite

KOHLIEHTpauuu aHuoHoB. IIpumeuanue. pKa= —Ig K, . (HWKHAH WHICKC a
UCIIOJIB3YETCS ISl KUCIIOT, a MHACKC b — 1st ocHOBaHMiA).
PactBopurenn
Kucnora
METaHOJI | 3TaHON | OyTaHOJI | Kpe3oi

Ykcycnas CH,COOH 9,52 10,32 10,35

Xnopykcycnas CH ,CICOOH 7,8 8,51 8,50 8,66

Juxmnopykcycnas CHCI,COOH 6,3 7,14 7,30 7,31




4.2 M@OHJ OLEHOYHBIX CPEACTB IJf TMPOBEACHHUS] MPOMEKYTOUHOM
aTrrecTamum.
4.2.1 IlpuMepHbIii IepevYeHb BOMPOCOB K 3a4ETy
1. ITpoBOgHUKY MTEPBOTO POJA.
. [IpoBOTHMKHM BTOPOTO poja.
. UccnenoBanus 37€KTPOJIUTOB.
. CTerneHp qUCCOIMAIINH.
. Koncranra nquccounanuu.
. O6mwmii BuA 3akoHa pacnpenenenus OcBaibiaa.
. UccnenoBanusi CUIBHBIX SJIEKTPOIUTOB.
. CpenHsisi akTUBHOCTb MOHOB 3JIEKTPOJIUTA.
9. CpenHsisi MOJISUIBHOCTh HOHOB 3JIEKTPOJIUTOB.
10. ITepBo€e 1 BTOpOE CTAaHAAPTHBIE COCTOSHUSI.
11. TToHsiTE MOHHOM CHJIBI.
12. IIpaBuiio HOHHOM CHJIBI O pa30aBICHHBIX PACTBOPax.
13. DnekrpoctaTudeckas Teopus Jedas u Xrokkens.
14. Paguyc uoHHOM aTMOC(ephI.
15. IIpenenwsHblit 3axkoH JleOas- X OKKes.
16. Tpu rpyniibpl KOHIIEHTPAIIMOHHBIX 1IeTIe 06€3 mepeHoca HOHOB.
17. KoHIIEHTpaumOHHBIE LENU € TIEPEHOCOM HOHOB.

(o BEN B o)WV, IS SOV I \O)

3a4eT OIlEHMBACTCS MO CUCTEME: HE 3a4TCHO, 3a4TCHO.

OueHoYHbIE CpEACTBA [JIi HWHBAJIWIOB W JMI C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMU  37I0pPOBbSl BBIOMPAIOTCS C YYETOM UX HWHIUBUIYATbHBIX
NCUXO(PU3NYECKUX OCOOECHHOCTEH.

— Tpu  HEOOXOAMMOCTH HHBAIMJIAM H JIMIIAM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMM ~ 3JIOPOBbSl  MPEAOCTABIIACTCS JOMOJHUTEILHOE BpeMs JUIA
HOArOTOBKM OTBETA Ha 3a4€Te;

— TMpU TPOBEIAECHUU TMPOIEAYPHl OICHUBAHUSA PE3yJbTaTOB OOyUYCHHUS
VHBUIMAOB W JIMIL C  OrFPAHUYEHHBIMH  BO3MOXKHOCTAMHU  3J0POBbS
MPEeIyCMaTPUBACTCS WCIIOH30BAHNE TEXHHUYECKUX CPECTB, HEOOXOIMMBIX UM B
CBSI3U C UX WHIWBHUIAYaJTbHBIMUA OCOOCHHOCTSIMH;

— OpU  HEOOXOIUMOCTH JUIsi  OOydYaroluXcs C  OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI M HMHBAJIUJIOB MPOLEAYpa OLICHUBAHUS PE3YJIHTATOB
0Oy4eHUs MO JUCHUILUIMHE MOXKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa orieHUBaHUS pPeE3yJbTaTOB OOYYEHHS WHBAJIUAOB W JIUI[ C
OTPAHUYCHHBIMH  BO3MOXXHOCTSIMU ~ 3JIOPOBbS 1O  JUCHMUIUIMHE  (MOJIYJIIO)
npeaycMaTpuBaeT npenocTaBieHue uHbopManuu B Gopmax, aJanTUPOBAHHBIX K
OTPaHUYCHHSIM MX 3I0POBBSI U BOCTIPUSTHSI HHPOPMAITUH:

J{nst mvL ¢ HapyLIEHUSAMU 3PEHUSA:

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JInst v ¢ HapyLIEHUAMU CITyXa:

— B (hopMe dIIEKTPOHHOTO TOKYMEHTA.



JUtst Tin ¢ HapyIEHUSIMUA OTIOPHO-/IBUTATEIBHOTO anmnapara:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHbI TepeYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT
KOHTHUHTEHTa 00y4YaroIuXCs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIHLHOM Y4YeOHOM JIMTEPATYyPhI,
HEe00X0UMOI1 1JI1 OCBOCHUSA TUCHMILIMHBI (MOTYJIA).

5.1 OcHoBHasi TUTEpaTYypa:

1. DnektpoxumMusi U XMMUYecKass KHUHETHKa : ydeOHoe mocobue / I'.B.
bymunoposa, FO.I'. T'anameraunos, X.M. Apowmesckas, B.I1. bapabanos. — Kazanp

UsnarensctBo KHUTY, 2014. — 371 c. — ISBN 978-5-7882-1658-4. —

[OneKkTpOoHHBIN pecypcl]. — URL:
http://biblioclub.ru/index.php?page=book&id=427844

2. HamackuH, b.b. Dnektpoxumus / b.b. Jlamackun, O.A. Ilerpuii, . A.
Hupmuna. — CII6. : Jlawb, 2015. — 672 c. — ISBN 978-5-8114-1878-7. —
[DnexTponnsIil pecype]. — URL: http://e.lanbook.com/book/58166

3. 3aiikoB, IO.II. DnexkTpoxuMus pacIUIaBICHHBIX COJeH : y4eOHO-
Metoaudeckoe mocobue / FO.II. 3aiikoB, wu nap. ; Hayd. pea. B.M. Pynmoi. —
ExatepunOypr : U3natensctBo Ypansckoro yHuBepcurteta, 2014. — 88 ¢. — ISBN
978-5-7996-1261-0. — [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=275802

JIns OCBOCHMSI NUCHMIUIMHBI WHBAIMJAMH U JIMIIAMUA C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI UMEIOTCS U3JJaHUSI B SJIEKTPOHHOM BHJE B DJIEKTPOHHO-
OMOJIMOTEYHBIX CUCTEMAX.

5.2 JlonoJiHUTe/IbHAS JINTEPATYypPa:

1. JlexxneB A.B. MeTtona 6a3uCHBIX MTOTEHITMAIOB B 33/1a4aX MaTEMaTUYECKON
¢busuku u runpoaunamuku. — Kyol'Y, Kpacnonap, 2009. — 111 c.

2. Jlpo6orenko M.M., Jlexne B.I'., Mapkosckuit A.H. Meroasl
BbrunciieHuit (mpaktukyM) — KyoI'Y, Kpacnonap, 2009. — 49 c.

3. JlexueB B.I'. JlaGopaTopHblii Kypc MO YHUCICHHOM MaTeMaTH4eCKOU
¢dbusuke. Kpacuonap, 1989.

4. Bmamumupos B.C. YpaBuenust MaTeMatuueckoi gusuku. M., 1981. — 512

5. Muxaitnos B.Il. [uddepennmanbupie ypaBHEHHST B YaCTHBIX
npou3BOJHbIX. M., 1983. — 424 c.

5.3. llepnoanyeckne U3aHNS:

1. Bectauk MockoBckoro Ynuepcutera. Cepust 15. BpruncnurenbHas
MaTeMaTHKa U KnOepHeTuKa: HayuHbId )kypHan. M.: MI'Y, 2014, 2015. - noctynHo:
www.biblioclub.ru — Yuusepcurerckas oudanoreka ONLINE.



http://biblioclub.ru/index.php?page=book&id=427844
http://e.lanbook.com/book/58166
http://biblioclub.ru/index.php?page=book&id=275802
http://www.biblioclub.ru/

6. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTEpHET», HEOOXOIUMBIX JJIsl OCBOCHHUS TUCHUTLIHHBI (MOTYJIs1).

1. DnexkTpoHHO-OUONIMOTEYHAss cucTeMa "YHHUBEpPCUTETCKas OuOJIMOTEKa
online" www.biblioclub.ru.

2.  DnexTpoHHO-OMOnMoTeuHass  cucrema  W3marenbctBa  «JlaHb»
http://e.lanbook.com.

7. MerToanueckue ykazaHMsi IS O0Y4YalOUIMXCH 1O OCBOEHHUIO
AUCHUILIMHBI (MOIYJIs1)

[To xypcy mpeaycMOTpeHO MPOBEACHUE JEKIIMOHHBIX 3aHATHI, Ha KOTOPBIX
JIaeTCsl OCHOBHOM TEOPETUYECKUI MaTepHall, paCCMaTPUBAIOTCSI OCHOBHBIE MPUEMBI
peleHus 3aa9 U PEIIaloTCsl MIPUMEPHI MPAKTUIECKUX 3a/1ad.

Hcnone3yeTcss Kak TpaAulMOHHAas WHGOPMAIMOHHO-00BSCHUTEIbHAS
nojiaya MaTepualia, Tak ¥ MHTepaKTUBHAs I0/1adya MaTepralia ¢ MyJbTUMETUUHON
cucreMoii. KoMmmbloTepHblE TEXHOJOTMM B JaHHOM ciydae o0OecrneuuBaroT
BO3MO>KHOCTh Pa3HOIJIAHOBOTO OTOOPaXXEHUs aJrOPUTMOB U JIEMOHCTPALMOHHOTO
MmaTepuaina. Takoe coueTaHHe MO3BOJSET ONTHMAJIbHO HCIOJIb30BATh OTBEAEHHOE
BpEMs U PACKPBIBATh JIOTUKY U COACPKaHUE JUCITUTUIHHBI.

WNuTepakTuBHBIE  OOpa3oBaTelbHbIE  TEXHOJIOTMH, HCIOJIb3yeMbIE B
ayJUTOPHBIX 3aHATHAX BKIIIOUYAIOT CIEAYIOIIEE:

— CEMHHAPBI B TUATIOTOBOM PEXHUME,

— TPYIIOBBIE TUCKYCCHH,

— o0cyxaeHue pe3yJbTaTOB  pabOThl  UCCIAEAOBATENbCKUX  TPYIII,
c(hopMUPOBaHHBIX U3 0aKaIaBPOB.

Ha mnpakTrueckux 3aHATUSX CTYACHTHI, pelllas CEMECTPOBBIC 3a/aHusl,
IpUOOPETAIOT MPAKTUYECKNE HABBIKM MPUMEHEHHS! KOMITBIOTEPHBIX TEXHOJIOTHUH,
HAIMCaHUA U OTJIAJIKA MPOTPaMM, IPOTPAMMHON pean3aliuy alrOPUTMOB.

BaxneiimM sTanom Kypca SIBISIETCS CaMOCTOSATENbHas paboTa, BO BpeMs
KOTOPOW CTYAEHTBl OCYUIECTBIIAIOT MPOpadOTKy HEOOXOAMMOIo Marepuaa,
UCIIOJIB3YS JINTEPATyPy U3 OCHOBHOTO U JIONOJHUTEIBHOTO CIIUCKOB, TOTOBSTCS K
TEKYIIEMYy KOHTPOJIIO, U3ydas MPUMEpPHI 3aJ1ad, pACCMOTPEHHBIX HA JISKIHIX U Ha
MPAKTUYECKUX 3aHATUSIX.

JUis  TeKkymero KOHTpoJig OakalaBpbl MPENOCTABIAIOT MPE3CHTALUU B
DIIGKTPOHHOM BHJIE M0 pe3yjbTaTaM H3yYeHUS TEOPETHYECKHX BOIMPOCOB U
BBITIOJTHEHHMS 33/IaHUH K CAMOCTOSITENIbHOM padoTe.

B ocBoeHMM AMCUMIUIMHBI WHBAIMAAMH W JIMIIAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMHU 37I0POBbsI OOJIBIIIOE 3HAYCHHE UMEET WHAUBUAYyalIbHas ydeOHas
paboTa (KOHCYJIbTAIlMN) — AOTOJHUTENIBHOE pa3bsCHEHNE YUeOHOTO MaTepurara.

NuauBuayanbHble KOHCYNBTAllMM 1O TPEAMETY SBISIOTCS  BaXXHBIM
(bakTopoM, CHOCOOCTBYIOLIUM HHIUBUAyaNIU3alMi OOYyYEHHS M YCTaHOBJICHUIO
BOCIHUTATEIHLHOTO KOHTAKTa MEXKIY MpernoaBaTesieM U 00y4arouMcs HHBATUAOM
WJIH JIMIIOM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBBA.

8. IlepeyeHbr HHPOPMALMOHHBIX TEXHOJIOIMH, HCHOJb3YEeMBIX NPH
OCYLIECTBJICHHH 00pa30BaTeIbHOI0 NMPOLECcca M0 TUCHUILIMHE (MOAYJIIO0).


http://www.biblioclub.ru/

8.1 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIA.

BbimosiHeHHE TPAKTHYSCKUX 3aJaHMi Ha KOMIIBIOTEPE C HCIIOJIb30BAHUEM
s3bIKa TAaKUX IIaKeTOB MpHKIaaHbIX mporpamMM kak Wolfram Mathematica wu
MathCAD.

[TpoBepka WHIMBUIYATbHBIX 33JaHUN W KOHCYJIBTHPOBAHHE IMOCPEICTBOM
3JICKTPOHHOM TOYTHI.

8.2 [lepeyenb HEO0OXOAMMOI0 NPOrPAMMHOI0 00eCIICYCHHMS.
1. ITaxer Wolfram Mathematica.
2. ITaker MATHCAD.

8.3 llepeuenb HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. DJIEKTpOHHAs OoubMoTeuHas cucrema eLIBRARY.RU
(http://www.elibrary.ru)

2. Mypamkun B. I'. UHxeHnepHble M HaydHbIE pacyeThl B MPOTPAMMHOM
koMmiiekce MathCAD: ydyebnoe mocobue. — Camapa: CI'ACY, 2011. — 84 c. -
noctymHo: Www.biblioclub.ru — Yausepcurerckas oudmuoreka ONLINE.

9. MaTepuajibHO-TeXHUYeCKasi 0a3a, He0OX0AMMAs JIsl OCYIIeCTBJIEHUS
00pa30BaTeJIbHOI0 NMPoLEcca Mo AUCHUIIHHE (MOTYJII0)

MarepualibHO-TEXHHYECKOE 00ECIIeUeHUE UCIUTIITUHBI
No Bun pa6or
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

1. Jlekimonusble 3aHsATUA | AyauTOpHUsl JJIS IPOBEACHUS 3aHATUM JICKIIMOHHOTO THUTIA

2. JlabopaTopHbie AyauTopusi, YKOMIUIEKTOBAaHHAs KOMITbIOTEPaMH Il pabOThI
3aHATHS CTY/ICHTOB i KOMIIBIOTEPOM  JUIs  TIperojaBaTers,

MOJKITIOYEHHBIM K HHTEPAaKTUBHOM TO0CKe

3. Tekymuii  KOHTPOJb, | AyIUTOpHUS, YKOMIUIEKTOBAaHHAS KOMIBIOTEpAMU Tl pabOThI
MIPOMEXKYTOUHAS CTY/ICHTOB H KOMIBIOTEPOM  JUIsl  MpernojaBaTelis,
aTTecTalus MTOJIKJIFOYEHHBIM K UHTEPAKTUBHOM JOCKE

4, CamocTosTenbHas AyauTopus, YKOMIUIEKTOBAaHHAs KOMITbIOTEpaMH JJisi pabOThI
pabota CTY/ZICHTOB
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