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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 1 Ilear ocBOeHUS] IUCHUIUIHHBI SBISETCS (OPMUPOBAHHE Y CTYACHTOB
SKCIIEPUMEHTANBHBIX ~yYMEHUW ¥  HaBBIKOB, IO3BOJIIOIIMX pealu3oBaTb B  y4eOHO-
BOCIIMTATEIILHOM TMPOILIECCE JKCIEPUMEHTAIBHYIO 4YacTh Kypca (U3UKH, WCIOIH30BATh
BO3MOXXHOCTH (PU3NYECKOTO IKCIIEPUMEHTA.

1.2 3agaun AMCHUILIMHEI

* YCBOGHHE TEOPETUYECKUX OCHOB IUIAHUPOBAHUS, TIOJTOTOBKM W MPOBEICHUS
(GU3HMYECKOTO  SKCIEpPHUMEHTa,  O3HAKOMJICHHE C  COBPEMEHHBIMH  HANpPaBJICHUSIMHU
COBEPIIICHCTBOBAHUS YU€OHOTO IKCIIEPUMEHTA,

* OBJAJCHUE METOAMKONW M TEXHUKOH (PU3MUECKOr0 IKCIICPUMEHTA, 3HAHHE OCHOBHBIX
JEMOHCTpANuii U 1a00paTOPHBIX PadoT Kypca (pU3WKH, IPABHI TEXHUKHA OC30MACHOCTH MPHU HX
MIPOBEICHUH, PA3BUTHE YMEHUH OCYIIECTBIISITh METOIUYECKUM OTOOP (DM3UYECKUX OIBITOB C
Y4E€TOM NPHUMEHSEMBIX MEAaroru4eckux TEXHOJIOTHM 00ydeHus (mpobOiieMHOe, pa3BUBAIOIIECE,
MOJIyJIbHOE U JIP.) M UMEIOIIErocs B KaOuHeTe PU3MKHU yueOHOro 000pyA0BaHNUS;

* W3yYCHHE THUIIOBOTO KaOwHeTa (pM3WKM (XpaHEHWE W WHBEHTAPU3ALUS, PEMOHT U
CIucaHue, MpuoOpEeTeHHEe U UCIIOJIb30BaHNEe YUeOHOTO 000PYAOBAHUS, U TEXHUYECKUX CPEICTB)
C IEeNTpl0 TIOHMMAHUS €ro poJd IS JIOCTHDKCHUS MAaKCUMAIBHOW IIearormuecKon
s dexTrBHOCTH TpoIiecca 00yUYeHUS U BOCIIUTAHUS yYAIIUXCS.

JUtis  peanu3alyl TIOCTABICHHBIX IEJIEM H 3a7ad Kypc COJNCPKUT JICKIHMOHHYIO,
MPAKTUYECKYI0 (CEeMUHApCKyl0) U JabopaTopHyro cocTaBistomme. Kpome TOro, cTyaeHTHI
BBITIOJTHSIOT WH/IUBHIYaJIbHBIC CAMOCTOSITCIIBHBIC 3aJaHMS.

DKCHepUMEHTANBHBIN Kypc (QOpPMHUpPYET y CTYACHTOB MpEACTaBICHUE O (HU3MUECKOM
IKCIIEPUMEHTEe KaK O HEOTHhEMJIEMOW dYacTH Kypca oOmedl (Qu3uku, KyJbTypy MOCTaHOBKH
SKCTIIEPUMEHTA, MPAKTHYCCKUE HABBIKHA, HEOOXOAMMBIC KaK JJIA JIEKIIMOHHOIO JEMOHCTpPATOpa,
TaK U JJIS IIKOJIGHOTO YIUTEIIS.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

HucuuruimHa «TexHuka M MeToAMKa (DU3MYECKOTO HSKCIEPUMEHTa» OTHOCHUTCS K
BapuaTuBHOU yacTH bioka 1 "{ucuurmmmas! (Moaynn)" yueOHOTo TUTaHa.

Jiis  ee yCHEmIHOTO M3y4eHUs HEOOXOAMMBbI 3HAHUs, NpUOOpeTeHHble (WIn
npuodperaeMble MapajuIebHO) B PE3YJIbTaTe€ OCBOEHUS AUCLMILINH, BXOASIIUX B UK KYypCOB
obmelt u Teoperuueckoil ¢usnku: Mexanuka, MonekynspHas ¢(u3Mka, DJIEKTPUYECTBO HU
maraetusMm, OnTuka, ATOMHass W sjuepHas ¢usuka, TeopeTuueckas MeXaHHKa U OCHOBBI
MEXaHUKH CIUIOUIHBIX cpell, TepMonHaMuKa, cTaTUCTHUecKash (U3nKa U pU3nUecKasi KWHETHKa,
DNeKTpoJuHAMHUKa U Teopus OTHOcHUTeNbHOCTH, KBaHTOBas MexaHuka, Teopus koneGaHus u
BOJIH.

Kypc «Texnuka u Meronrka (pU3HUECKOr0 3KCIEPUMEHTa)» MO3BOJIAET YIIIyOUTh 3HAHUSA
CTYZICHTOB O 3HAUYEHUH U HCIOJIb30BAHUU (PU3MUYECKOTO IKCIIEPUMEHTa B Y4eOHOM Ipolecce 1o
¢buznKe B cpeHEN HIKOJIE.

HuctmruimHa «TexHuka M MeTonuKa (PU3MYECKOro AKCIEPUMEHTa» TECHO CBsi3aHa C
JuciuIinHoN «OxpaHa Tpy/ia U TeXHHKa 0€30IaCHOCTH Ha MPOU3BOJICTBE U B 00pa30BaTeNbHBIX
YUPESKACHUAX» M JONOJHIET ee, HeoOXoauma Ui YCHEIIHOTO OCBOEHHS JHCLUIUIMHBI
«MerorKa MPOEKTHOTO O0YUEHUS».

HuctmruimHa «TexHuka M MeToJuKa (DU3MYECKOrO SKCIEPUMEHTa» H3ydaeTcss Ha S
Kypce.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS] MO JMCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX € INIAHUPYEMBbIMH pPe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM POrpaMMBbl



N3yuenue

MaHHOW  y4eOHOW JAMCIUILIMHBI

HaNpaBJICHO Ha

dopmupoBanue |y

obyuaronuxcst oowexyromypruix (OK) u npogheccuonanvnvix komnerennuii (I7K)

OK-3 - cnocobnocmvio ucnoniv308ams ecmecmeeHHOHAYUHble U MamemMamuyeckKue
3HAHUsL OJIsL OPUEHMUPOBAHUSL 8 COBPEMEHHOM UHDOPMAYUOHHOM NPOCMPAHCMEE,;

IIK-1 - 2omosHocmbio peanu3o8vieams 00pazoeamenbHbvle NPOSPAMMbL NO Y4eOHbIM
npeomemam 8 COOmMeemcmauu ¢ mpebosanusimMu 006pa308amenbHblX CMaHOaApPmMoas.

Hnnexc B pesynbrare n3yuenus: yaeOHON AUCIUTIIMHBI 00yJaIONTUECs] TOJDKHBI
KOMIIET
J— 3HATD yMeTh BJIAJETh
OK 3 OCHOBHBIC MIPUMEHSTh OCHOBHBIMHM METOJIaMHU
XapaKTEPUCTUKU €CTECTBEHHOHAYUYHbIE MaTeMaTU4eCKOM
€CTECTBEHHOHAYYHON 3HAHMA B 00paboTKu nHGOPMAITIH;
KapTUHBI MUPA, MECTO U npodecCHOHATBLHOM
POJIb YeJIOBEKa B MIPUPOJIC; | ACSITCIBHOCTH; croco0aMu OpUEHTAIIMH B
npodeccnoHaTbHBIX
METOIOJIOTHIO HCII0JIL30BATh METOIbI HMCTOYHHUKAX MH(HOPMAITIH
IeJaroru4ecKux IICUXOJIOTHYCCKON U (>KypHaJIBI, CAlTHI,
Hccaea0BaHuM IpodIemM Meaarorn4ecKomn o0Opa3oBarebHbIE
oOpa3oBaHUs JIMArHOCTHKH JIJIS MTOPTAITHI)
penieHus
pohecCHOHANIBHBIX 3ajau
IIK 1 OCHOBBI OpTraHU3AIUH OpraHu30BaTh U HaBBIKAMH OpPTaHU3AINH U

¢buznvecKoro
HKCHEPUMEHTA,;
TEXHUKY 0e30IacHOCTH
OpU  MPOBEACHUU
J1a00paTOPHBIX padoT.

MOCTaBUTH (PU3HUECKHIA
IKCIIEPUMEHT,

MPOBEACHUS (PUINIECKOTO
IKCIIEPUMEHTA

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI
2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
O6m1ast TpyI0€MKOCTh TUCHUIIIUHBI cocTaBisieT 4 3au.ei. (144 vaca), ux pacnpeneneHue

10 BUaM pabOT MpPEICTaBICHO B TabuIe (0151 cmydenmog 3D0).

Bun yae6HO# paboTh Bceero Kypc
4acoB (dacel)
5
KonTakTHas padora, B TOM YHcJI€:
AyauTOpHBIE 3aHATHS (BCEro): 20 20 -
3aHATHSA JIEKIUOHHOIO TUIA 8 8 - - -
JlaboparopHble 3aHATHS - - - - -
3aHATUS CEMUHAPCKOTO TUMA (CeMHUHAPBI, 12 12 i i i
MPAKTUYECKHE 3aHSTHSI)
HNHas KOHTaKTHas padora: - - - - -
KonTpons camocrositenbHoi pabotsl (KCP) - - -
ITpomesxxyrounas arrecranus (MKP) 0,5 0,5 -
CamocrosiTesibHasi paboTa, B TOM YHcJIe:
KypcoBas pabota - - - -
[TpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepraia 51 51 - -




BrimontHeHNE HHAMBUAYATBHBIX 3a1aHAH (ITOATOTOBKA

. 9 56 56 - - -
COOOIICHUH, TPEe3eHTAIHIT)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 4 4 - - -
KonTpoJn:
[TonroroBka K SK3aMeHy/3a4eTy 12,5 12,5 -
OO0mas Tpya10eMKOCTh gac. 144 144
B TOM 4HCJIe KOHTAKTHAsA 205 | 205
pabora
3a4. e 4 4

2.2 CTpyKTypa IMCUHILIMHbI:

Pacnpenencnue Bu0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUILTAHBI.
Pasenbl TUCHUTUIMHBL, U3y4aeMble Ha 5 Kypce (0t cmydenmos 3P0)

No KosmyecTBo yacoB
N AyauTopHas CamocrosTenbHas
pasn HaumenoBanue Tem
ora Bcero pabora pabora
JI 113 JIP
1 2 3 4 5) 6 7
1 Mertonuka pusnueckoro o4 5 5 ) 20
JKCIIEPUMEHTA
5 TexHuka Gpu3HIECKOrO o4 2 2 i 20
JKCIIEPUMEHTA
3 CoBpeMeHHOe 000pyI0BaHNE 23 1 2 i 20
(U3UUECKOro IKCIEPUMEHTA
Maremaruueckast o0paboTka
4.  |pe3ynbTaToB (PU3UYECKOTO 23 1 2 - 20
HKCIIEPUMEHTA
HOBBI BUPTYAJIbHOT
5, |OCHOBbI BUPTYAILHOIO 33 2 4 i 27
(U3MYECKOro dKCIIEpUMEHTA
HUTOTI'O no pa3nenam
OFO mo pazxe 127 | 8 | 12 | - 107
JAUCIHUTLTHHBI
KOHTpoIIb caMOCTOSTENBHOU ) i i i i
pabotel (KCP)
IIpomesxyTodHast arrecTanus 05 i i i i
(KP) '
[ToaroroBka Kk TeKymemy 4 i i i i
KOHTPOJIIO
[ToaroToBka K K3aMeHy/3a4eTy 12,5
OO61ast TpyA0E€MKOCTh IO 144 i i i
JUCITUIUINHE
2.3 Coaepxxanue pa3aesioB AMCHUIIHHBI:
2.3.1 3ansaTHs JIEKIIMOHHOT0 THIIA
HaumenoBanue dopma TEKYIIEro
Ne Copepxanue paszaena p i
paznena KOHTPOJISI




1 2 3 4
1. Mertonuka Bri0op 00bekTa, miiaH npoBeAeHus, YcTHBIN onpoc
¢busnueckoro CXeMa IKCIIepUMEHTa. YUeT
9KCIIEPUMEHTA IIOTPEIIHOCTEN U IPOBEPKA PE3yIbTATOB
2. TexHuka Beibop obopymoBanus U VYcTHBIN onpoc
¢bu3nvecKoro U3MEPUTENIbHBIX  CPEACTB
JKCIIEPUMEHTA skcriepumenTa. [lpenBapurensuas
HACTpoiika 000py10BaHUS U KOPPEKIHS
n3MepeHnii. TexHuka 0e30macHOCTH
IIPOBEJICHUS SKCIIEPUMEHTA.
3. CoBpemeHHOe OO0opynoBaHUE PYYHOTO JICHCTBHUS. CooOmenue
obopynoBaHue O06opynoBaHHEe aBTOMATHIECKOTO
(hU3UIECKOTO nerctBusi. OCOOEHHOCTH HACTPOUKH U
JKCIIEPUMEHTA pabotbl. TexHuka 0e30macHOCTH
UCIIONIb30BaHus. BapuaHThl u
KOMOMHAIlUM TPUMEHEHUs B
HKCIIEPUMEHTE
4. MaremaTnueckas Teopuss morpemHocrei. IIpoBepka |YcTHBIN onpoc
obOpaboTka JIOCTOBEPHOCTH PE3YJIbTATOB.
pe3yJIbTaToB Kommnbrotepras 00paboTka pe3yinbpTaToB.
(hU3UIECKOTO Ucnons3zosanue Microsoft Excel miusa
9KCIIEPUMEHTA 00pabOTKH Pe3yabTaTOB IKCIIEPUMEHTOB.
S. OcHoBBI MopenupoBanue puznyecknx 3aKOHOB. |Y CTHBIN OIIPOC
BUPTYaAJIBHOTO Oco0OeHHOCTH TEOPETHUYECKUX 3aKOHOB,
¢buznueckoro OTrpaHHYEHUE UCTOIb30BaHUSI U
JKCIIEPUMEHTA OTKJIOHEHUSI OT pPEaJbHBIX
PE3yJIBTaTOB HATYPHBIX SKCIIEPUMEHTOB
MopenupoBaHue peajbHbIX 00bEKTOB
U AIBJICHHMH.
[IpyMeHeHne TeOPETUUECKUX 3aKOHOB
JUIS. MOJICITUPOBAHMSI peaibHBIX 00BEKTOB
U siBJIeHUN. [lonpaBku U yTOYHEHUs, yder
MOTPEIIHOCTEW MOIETUPOBAHUS
2.3.2 3aHATHSI CeMHHAPCKOI0 THIA
No HaumenoBanue TeMarnka NpakTUYECKUX 3aHITUI dopma TEeKyIEero
B pazzeina (cemuHapoB) KOHTPOJIS
1 2 3 4
6. Meronvka Bormpocsl TeopeTnyeckoii METPOJIOTHH Jloxnan
¢du3ugeckoro OcHOBHBIE 3TaIbl (HU3NYECKOTO
JKCIIEpUMEHTA HKCIIEPUMEHTA
CrpykTypHast MOAEb IIpoLecca
(bu3MYECKOro dKCIIepUMEHTa
7. Texuuka Bunel cpencts uameHeHunin [Ipe3enTanus
¢buznyeckoro [TorpemHocTH CpeaCcTB U3MEPEHUM
IKCIIEPUMEHTA Metoapl n3mepenus
VYcnoBus n3mepeHuit
MeTo1pI MOBBIIEHUS] TOYHOCTH
8. CoBpeMeHHOE OOGopynoBaHue IO MEXaHUKE U BricTymiienune Ha
000py10BaHuE TEPMOJMHAMHUKE. CEMUHapax




bu3IeCcKOro

O6opynoBaHue 0 3JIEKTPOMArHeTu3My u

HKCIIEPUMEHTA OIITHKE.
OOGopynoBaHue IO KBAHTOBOH U SIACPHOMN
dusuke.
[Tacnopra u uncTpykuuu. Hactpoiika u
pabota obopynoBanus. BozmoxxHocTH
MOJICpHU3ALUI
9. Maremarnueckas |Teopus MOrpelHOCTEN - pacyeT IInceMenHslit onpoc,
o0paboTka HOrPEIIHOCTE U IpOBEpKa BBICTYIIJICHUE Ha
pE3yJIbTaTOB JIOCTOBEPHOCTH PE3yJIbTATOB AKCIIEPUMEHTA. |CEMHHapax
(bu3nveckoro MaremaTHueckue nakeTsl - 03HaKOMJICHHE C
HKCIIEPUMEHTA BO3MOYKHOCTSIMH 00paOOTKH Pe3yIbTaToB
HKCIIEPUMEHTOB.
TabGnuuyHble peIaKTOPhI - 03HAKOMIICHHUE C
BO3MOYKHOCTSIMH 00paOOTKH pe3yIbTaToB
AKCIIEPUMEHTOB ¢ moMoInbeio Microsoft Excel
10.  |OcHoBbl MopenupoBanue puznyeckux 3aK0HOB. | Y CTHBII o1Ipoc,
BUPTYaJIbHOI'O Hcnonp3oBanne MathCAD u Microsoft BBICTYIUICHHE Ha
¢du3nueckoro Excel nns mopenupoBaHus GU3NYECKUX CeMHHapax
IKCIIEPUMEHTA 3aKOHOB B 00JIaCTH MEXaHUKH,
TEPMOJIMHAMMKH U 3JIEKTPOMAarHeTU3Ma.
HcnonszoBanue MathCAD wu Microsoft
Excel nns momenupoBaHus (uznyeckux
3aKOHOB B OOJIACTH ONTHKH, KBAHTOBOHU H
SIEPHON (pU3HKE.
MopaeanpoBanue peajbHbIX 00bEKTOB U
ABJICHUH
UcnonwzoBanne MathCAD u Microsoft
Excel nns monenupoBanus puznyeckux
SIBIICHHIA C Y4€TOM TOTIPABOK Ha
HOTPENIHOCTH.
2.3.3 JlaGopaTopHble 3aHATHS
No HanmenoBanue Temartuka 1a60paTOpPHBIX 3aHATHH dopma TEeKyIIEero
paszzena KOHTPOJIS
1 2 3 4
11.  |Meroauka 1. Meronsl u3MepeHus: GU3NIECKUX Beinonnenue paboTbl
¢bu3nIecKoro BEJIMYMH (PAaCCTOSHUI, TPOMEKYTKOB
HKCIEPUMEHTA BpPEMEHH).

2. TexHuka 3. TlocranoBka mabopaTOpHBIX pabOT M |BhIoTHEHHE PaOOTHI
¢buznveckoro JIEMOHCTPAIIMOHHBII SKCIIEPUMEHT 110
HKCTIEPUMEHTA BOJIHOBOH ONTHKE.

4. CoBpemMeHHOE 5. JluHamMuKa MEXaHUYECKUX CHUCTEM. Brimonnenue padboTsl
o0opyoBaHuE [TpomblnIIeHHOE U caMOAeTIbHOE JleMoHCcTpanus
¢bu3nyeckoro JIEMOHCTPAIIMOHHOE U J1a00paTOpHOE paboThI
HKCHIEpUMEHTA o0opyaoBaHue 000pyI0BaHUs

6. VcToyHmkm cBeTa I TOCTAHOBKH
71a00paTOPHBIX U IEMOHCTPAILIMOHHBIX padoT
0 OTITHKE
7. MaremaTnueckast | 8. M3yueHue 1abopaTopHOro u Beinonuenue paboTbl




obOpaboTka JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS ISt JlemoHCTpanms

pE3yJIbTaTOB U3yYEHHS] MEXaHUYECKHUX KOJeOaHMit 00paboTKH
bu3HUECKOTO 9. JleMOHCTpalMOHHBIC SKCIIEPUMEHTHI Ha |PE3YJIbTaTOB
HKCIEPUMEHTA 3akoH [lackans, ypaBHenue bepryim. HKCIIEPUMEHTA

10. ITocTranoBKa J1abOpaTOPHBIX PabOT U
JIEMOHCTpAIIMI Ha 3aKOHBI IOCTOSTHHOTO
TOKa.

11. ITocranoBKa 1a00paTOPHEIX PabOT U
JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT 10
BOJIHOBOW OIITHKE.

12. OcHOBBI 13. MopenbHbIEC SKCTIEPUMEHTHI Ha Brimonnaenue paboTsl
BHUPTYaJIbHOTO KOMITBIOTEPE JlemoHCTpanus
bu3nvecKoro 14. KoMIIblOTEpHBIC JEMOHCTPAIIHH. BUPTYaJILHOTO
IKCIIEPUMEHTA IKCIIEPUMEHTA

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
He npedycmompeno

2.4 TlepeueHb yueOHO-MeTOANYECKOT0 OOecredeHHs 1Jisl CAMOCTOATEIbLHOH padoThl
00y4yaroIuXcs Mo JUCHUIIMHE (MOIYJII0)

CaMocTosiTenbHass paboTa CTYACHTOB 3aKIFOYAETCsl B TEOPETUYECKOM O3HAKOMIICHHH C
YCTPOMCTBOM © pPabOTOH 00OpYIOBaHHS, TPUMEHEHHUEM KOMITBIOTEPHBIX MPOrPaMM K
MPaKTUYECKUM 3aHATHSM, a TAK)KE IMOATOTOBKE IEMOHCTPAIIMH M TMPOBEICHUU (DU3UYECKOTO
HKCIIEPUMEHTA.

B xone opraHuzanuu caMOCTOSITENIBHOM pabOThl CTYACHTOB PELIAIOTCS CIEAYIOIINe
3aJIa4um:

*  yrayOdsaTh U pacupsaTh UX MpodeCCHOHATbHBIC 3HAHUS;

*  ¢dopMHpOBaTh Y HUX UHTEPEC K YUeOHO-TI03HABATEILHOMN JEATEIHHOCTH;

*  HAy4YUTh CTYACHTOB OBJAJE€BaTh IPUEMaMU MPoOIIecca MO3HAHUS;

*  pa3BUBaTh Y HUX CAMOCTOATEIbHOCTh, aKTUBHOCTh, OTBETCTBEHHOCTD;

*  pa3BUBATh [MO3HABATEIbHBIE CIIOCOOHOCTH OYIYIINUX CIEIUATHCTOB.

OCHOBHBIMU BUJIaMU CaMOCTOSITEIbHOU PaOO0THI CTYJEHTOB 10 TUCIUTUINHE SBIISIOTCS:

— pabota ¢ y4eOHOI TuTepaTypoil.

— TIpopaboTKa JICKITUH.

— IOATOTOBUTH JIOKJIAJ] PO YYEHBIX.

IIpumepHOE copepkaHue TEM IJI CAMOCTOSITEIBHOTO U3yYEHUS

Tema: YyeGHoe 000py/1I0BaHHE TUIIOBOTO MIKOJILHOIO KaOuHeTa PU3UKU

1. M3yuenne xapakTEepUCTHK OCHOBHOTO 00OpyIOBaHMs KaOMHETa MO pasfesiaM Kypca
¢uzuku: «Mexanuka», «MonekynspHas ¢u3MKa U TEPMOAMHAMHKAY, «DJIEKTPOMATHETUIM,
«KBaHnToBast (u3MKa» W €ro HCIOJIb30BaHME INPH MOCTAHOBKE (U3UYECKOT0 HKCIEPUMEHTA
(cozmanue KaTajiora JeMOHCTPALIMOHHBIX OIBITOB).

2. IlpoBeaeHne NpopUIAKTUYECKUX pabOT M MENKUH PEeMOHT (PU3HYECKHX HPUOOpPOB.
WuBenTapuzanus yueOHOro o60pyoBanusi KaOMHeTa (PU3NKH, OPTaHU3alys CIIMCAHUS Y4eOHBIX
npuOOpOB.

3. Ucrnonp30BaHre TEXHUUECKUX CPEICTB 00yUeHUs (KOJAOCKOI, MYJIbTUMEIUAIPOESKTOD,
NEPCOHAIBHBIN KOMITBIOTEP U Jp.) LIKOJBHOIO KaOMHeTa (M3MKU MPU MOCTAHOBKE Y4eOHOro
HKCIIEPUMEHTA.

Tema: Texuuka 0e30mMacHOCTH B KabuHere HU3UKHA




1. Mepsl Oe3omacHOCTH mpu  paboTe ¢  TPOEKIMOHHOM  ammapaTypod U
3JIEKTpOTIpUOOpaMH (271K TPOHHOTYYEBOM TPyOKOH, AMEKTPOPOpHOH MaITuHOM,
npeoOpaszoBaressiMu  tuna  «Paspsn», «CHoekTp», 3JIeKTPOU3MEPHUTEIbHBIME pUOOpaMu,

OaTapeeil KOHICHCATOPOB U JIp.).

2. IlpaBuna pabOThl C HMCTOYHHUKAMH TeIUIa (CIIUPTOBKOW, SJCKTPUUYECKON TIIHTKOM,
KUTISTUIILHUKOM, MAasJIbHUKOM U Ip.).

3. Mepsl 6e30macHOCTH MpU paboTe ¢ UCTOYHUKAMH U3ITYYeHUS (JIEKTPUUECKOU TYrou,
razopaspsaHbIMH TpyOKamu, na3zepom, reHeparopamu YBY u CBY u 1.1.).

4. Obecnieuenne 6€30MaCHOCTH MPH UCIIOIB30BaHUN PEAKTHUBOB.

5. Ucnonp30BaHuE XUMUYECKOW MOCYbI IPU MOCTAHOBKE SKCIIEPUMEHTA.

Tema: TexHoJIOTHSI HOCTAHOBKHU IIKOJIBHOTO (PU3NYECKOr0 SKCIEPUMEHT U METOIMKA ero
OPOBE/ICHUS B YI€OHOM Ipoliecce

1. UccnenoBanne BO3MOXHOCTEH M3ydeHHUs TeMbl (pa3jienia) Ha OCHOBE HKCIIEPHMEHTa
(u3yyeHue mporpamm, y4eOHHKOB, METOJUYECKON JIMTEPATYphbl MO HIKOJBbHOMY (DU3UUYECKOMY
9KCIIEPUMEHTY U T.IL.).

2. Tlombop oOopymoBaHuss JaHHOTO KaOWHETa (M3WKU IS MPOBEIACHHUS
AKCIIEPUMEHTANBHBIX PaboT MO BBIOpaHHOHN Teme (pasaenny), U3ydyeHHe SKCIEePUMEHTAIbHOM
y4eOHOI yCTaHOBKH I ITprOOpa.

3. IlpoBemeHuwe SKCIEPUMEHTOB 1O MPEUIOKEHHOW METOJUKE M TEXHHUKE
JEMOHCTPUPOBAHUS KOHKPETHOI'O ONbITa W (WIM) METOAUKE OpraHu3aluu J1abopaTOpHOU
paboTsl o TeMe ¢ yuetoM npasui Th.

4. Meroauueckuili 0TOOp HAaMIYYIIMX BAPUAHTOB MCCIEAOBAHHBIX 3KCIEPHUMEHTAIbHbBIX
paboT mo Teme (paszzieny) MKOJIbHOTO Kypca PU3UKH, pa3paboTKa METOIMKH IEMOHCTPUPOBAHUS
OIIBITOB, IIPOBEJIEHUS J1a0OPATOPHON PabOTHI, MOATOTOBKA OMUCAHUS 110 UX BBIIIOJHEHUIO.

5. 3amuTa BHIOTHEHHOTO SKCIIEPUMEHTAIILHOTO UCCIIeI0BAHUS.

6. HccnenoBanne METOIMKH UCTIONB30BaHUS ONBITA B yUeOHOM IpoIiecce.
7. 3ammrta pa3paboTaHHBIX WHCTPYKIUN MO METOJUKE U TEXHHUKE TEMOHCTPHUPOBAHUS
(U3UYECKUX OIBITOB, MPOBEACHUS Ja00OPaTOPHOI paOOTHI.

[Tepedyens yueOHO-METOIUIECKOTO 00ECTICUCHUS
No HaumenoBanue JTUCIUIUIMHBI 110 BBIIIOJIHEHUIO CAMOCTOSITEIbHOM
B paszzena paboTsI
1 2 3
1 Mertoanka pundeckoro 1. CasenneB U.B. Kypc obmieit ¢pusuku: B 5 1.:/Yu.
HKCIEPUMEHTA noco0. 11 By30B / - M., ACT.
2 TexHuka pusnueckoro 2. CuByxuH /.B. O6uwmit kypc ¢puzuku: /B 5 1./ Yu.
' HKCIIEPUMEHTA noco0. 11t By308B/ - M., ®usMarJlut: MOTU.
3 Cospemennoe obopynosanue  |3. Tpodpumona T.U. Kypc ¢pusnkn: YueOnuk ams
' (bU3NYECKOr0 dKCTIIEpUMEHTA By30B / Tpodumona Taucus ViBanoBHa.-7-e U3,
Maremaruyeckas obpaborka  |Crepeoru.-M., Beicurast mk.
4. pe3ysIbTaToB (PU3UIECKOTO Bonbkenmreitn B.C. CoopHUK 3agauno obuemy
OKCIIEPUMEHTA Kypcy usuxu. J{ns ctynentos texH. Bys3os. /B.C.
5 OCHOBBI BUPTYIBLHOTO BonbkeHmreiin- I/I3I[. I[OH. " r[epepa60TaHHoe/ -
' (QU3MYIECKOro SKCIEPUMEHTA CII6:Cren.JIut. 2002. -327¢

Y4yeOHO-METOANYECKHE MaTepuajbl I CAMOCTOATEIBHONH pabOTHl 00YyYaroOIUXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapnstoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBBS U BOCIIPUITHS HH(POpMALIUU:



JInst L ¢ HapyIICHUSIME 3PCHUSI:

— B IIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJaroumxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH

B cootBercTBUN ¢ TpeboBanusamMu PI'OC npu peanus3anuu pa3idvHBIX BHJIOB y4eOHOM
pabotel B Tpolecce u3ydeHus AucHUIUMHBl «VMctopus ¢dusumkuy» mpemycMarpuBaercs
UCIIONIb30BaHWE B Y4eOHOM TMpoIlecce CIEAYIOIUX AaKTHUBHBIX W HWHTEPAKTUBHBIX (POpPM
MPOBEJICHUS 3aHATHIA:

® JICKIINH;

® CEMHUHAPCKUE 3aHATUS

® [10JIF0OTOBKA MMUCBMEHHBIX COOOIIECHH (JTOKIa0B) IO TEMaM Kypca;

Temoit cooOmenust (moKkiama) MOMKHA OBITH HCTOPHS OTKPBITHS KOHKPETHOTO
(bu3MYECKOro 3aKoHa WM PAa3BUTUE TMPEICTABICHUN O MPUPOAEC KOHKPETHOTO SIBICHUS WIIU
Hay4YHas IeATEIbHOCTh B 0071aCTH (DU3WKHU OTICIIBHBIX YUEHBIX M HAYIHBIX IIKOJL.

[IpoBeneHue JEKIUOHHBIX 3aHATHH TMOCTPOEHO HAa AaKTUBHOM B3aUMOJICHCTBUU
npenojaBaress U CTYAEHTOB — Oeceia, IUCCKYCUU.

Peanu3anus KOMIETEHTHOCTHOTO MOIX0/Ia IPEIyCMaTPUBAET IIMPOKOE UCTIOTIb30BaHUE B
y4eOHOM TIPOIIECCe AKTUBHBIX M HMHTEPAKTUBHBIX (POPM TPOBEACHUS 3aHATHI M OpPTraHHU3aIllud
BHEAYJIUTOPHOM C 1enbl0 (OpPMUPOBAHHUS ¥ Pa3BUTHS MPO(ECCHOHATNBHBIX HABBIKOB
00ydJaronmxcs.

Ne Bun Hcnonb3yeMble HHTEPAKTUBHBIE KonnuecTtso
3aHSTHS o0Opa3oBaTeNbHbIE TEXHOJIOTUU 4acoB
(JI, 1P, JIP)
1. JIP Pabora B ManbIx rpynnax, 1a0opaTopHble paboThl 4
UTOr'O 4

[Ipn HeoOxomumocTH OO0y4YeHMs] CTYIEHTOB-MHBAJIUAOB M JIMII C OTPaHUYEHHBIMU
BO3MOXHOCTSIMHM 3/I0POBbSl ayJAMTOPHBIE 3aHATHS MOTYT OBITh JOMOJIHEHBI MHIUBUAYATbHBIMU
KOHCYJIbTAlMSIMU NpernojiaBaTesns (04HO, B Yachl KOHCYJIbTAIIHM, 10 3JIEKTPOHHOM 1ouTe).

4. OueHo4YHbIe CpeACcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
arrecTanuu

4.1 ®oHA OLIEeHOYHBIX CPECTB /IS MPOBeeHUs TeKyllel aTTecTalul

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3UYECKUX 0COOEHHOCTEH.

— IpH HEOOXOAMMOCTH HMHBAJMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMSI 1Tl TIOATOTOBKH OTBETA;

— IIpU MPOBEJICHUH TPOLEIYPHI OLICHUBAHUS PE3yIbTaTOB 00YyUSHHsI MHBAJIUIOB U JIUIL C
OTPAaHNYEHHBIMH BO3MOYKHOCTSIMHU 370POBBS MPEIyCMATPUBAETCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;
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— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHUBAaHUS pPE3yNbTaTOB OOyUYeHHs 10 JUCHUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIWIOB W JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHUYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLUu:

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

Tekymmii KOHTPOJIb 3aKJIFOYaeTCs B JICMOHCTPAllMM TOJYYCHHBIX 3HAaHWUH Ha
NPAaKTUYECKUX 3aHATHUSAX.

IIpumepHBbIe TEMBI 10KI210B (COOOIIEHMIT).

®du3nka Kak Hayka O IPUPOJE U €€ MECTO B PsAJIE APYTUX €CTECTBEHHBIX HAYK.

OnsIT U TEOPUS.

DuU3nYECKUi SKCIIEPUMEHT, €r0 MECTO, LIEJIH U 3aJa4H.

HayuHblil 1 yueOHbBIN SKCIIEPUMEHT.

Buzpl yaueGHOro 3KCriepuMeHTa 1 TpeOOBaHus, IPeIbsBIIEMbIE K HEMY.
Ou3NUecKuil IEMOHCTPAIMOHHBIA SKCIEPUMEHT — HEOOXOIMMBIN AJIEMEHT y4eOHOTO

ogakrwdE

npoiiecca.

7. JleMOHCTpaIMOHHBIHI SKCIIEPUMEHT HA YUEOHBIX 3aHATHAX (JIEKIMX U ypOKax).

8. Iloka3 1eMOHCTPALlMOHHBIX OIBITOB.

9. TpeboBanus, MpeabsIBIIEMbIC K ayUTOPUH, IPHOOPAM U yCTAHOBKAM.

10. HeobxonuMble HaBBIKA U YMEHUS JEMOHCTPATOPA.

11. IIpoekuuoHHbIE CHUCTEMBI — HEOOXOIMMBIM 3JEMEHT METOAMKM  IIOKas3a
nemoHcTpauuid. Buanonpoekunu. TpeGoBaHus K MPOEKIIMOHHBIM CUCTEMaM.

12. Wcnonp30BaHUE KHHO, TEIEBUACHUS U KOMIIBIOTEPOB B IEMOHCTPAIIHSX.

13. DkcnepuMeHTaIbHBIE 33/1a4l. AJITOPUTMBI PELIEHUS SKCIIEPUMEHTANIbHBIX 33/1a4.

14. Mertonrka mokasa JeMOHCTPAIIHOHHBIX ONBITOB. BUIHOCTH YCTaHOBOK.

15. OnHO3HAYHOCTH TPAKTOBKH MPOTEKAEMOTI'0 SIBJICHUS U PE3YJIbTATOB OIBITA.

16. DddexTuBHOCTD M 3(H(HEKTHOCTH OMBITA

17. JleMOHCTpaluu ¢ YUCICHHBIMU U3MEPEHUSMHU.

18. Co3naHue 1eMOHCTPAITMOHHBIX SKCIIEPUMEHTOB.

Ilepeuensy yacmu komnemenyuu, npogepsemuix oyeHounvim cpeocmeom: OK3, IIK1.

IIpumepHbIe BOMPOCHI K YCTHOMY OMPOCY

1. [leMOHCTpallMOHHBIE OMBITHI MO MeXaHWKe. MeToapl u3MepeHus: (U3MUECKUX
BCJIIMYHH. OCO6CHHOCTI/I IIOCTAHOBKH I[eMOHCTpaHI/IOHHOFO 3KCHepI/IMeHTa, HUCITIOJIB30BAHUC
COBPEMEHHON H3MEpUTENbHON TEXHUKH W WHGOPMAIMOHHO-U3MEPHUTEIBHBIX KOMIUIEKCOB B
71a00PaTOPHOM M JIEMOHCTPAITHOHHOM IKCIICPUMEHTE.

2. JleMOHCTpAaIIMOHHBIE OIBITHI MO TUAPO- U adpoanHaMuke. OCOOEHHOCTH TTOCTAaHOBKHU
JIEMOHCTPAIIMOHHBIX JKCIEPUMEHTOB B JIaHHOM pazzene ¢u3uku. Pabota ¢ BOmo#, razom,
METOJIBI W3MepeHUs (U3NUYECKUX BEIWYHH (JaBleHUE, BSI3KOCTh W Jp.). KommbroTepHbIi
BUPTYaJIbHBIA SKCIIEPUMEHT.

3. JleMOHCTpaIMOHHBIE OMBITHI IO MOJIEKYJIspHOH (pusuke u Terore. CBOICTBa MapoB
W Ta30B, XHUJIKOCTEH W KpHUCTALTNYECKUX Tell. KoMIbIOTepHOE MOJACITUPOBAHUE 0 JAaHHOMY
paszieny GU3UKH.

4. HCMOHCTpaHI/IOHHI)Ie OIIBITHI 110 3J'IeKTp00TaTI/IKe. MCTO}II/IKa IIOCTAaHOBKHA
JEMOHCTPAIIMOHHOTO JKCIIEPUMEHTA MO AJIEKTpOCcTaTUKe. METOabl M3MEpEHUs IIEKTPHUIESCKHIX
BCJIIMYHH.
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5. JleMOHCTpalMOHHBIE OMBITHI 110 AJIEKTPUYECTBY MarHeTusMmy. IM3mepeHue Toka,
HaIpsDKEHUs, MarHuTHOro mnoiid. M3meputenbHas TEXHHKA, MCHOJIb3yeMas B JaHHBIX
JKCIIEPUMEHTAX.

6. JleMoHCTpalMOHHBIE SKCIIEPUMEHTHI IO KoJeOaTenbHbIM IporieccaM. Mexanuueckue
KoJIeOaHus1. DIIeKTpOMarHuTHbBIE KojeOanus. [lepeMeHHbIH AIeKTpHUUeCcKuil TOK.

7. JleMOHCTpallMOHHBIE S3KCIIEPUMEHTBHI IO BOJHOBBIM MpolieccaM. MexaHuueckue
BostHbL. CBU-BoJHBI, akycTHdyeckue BojiHbl. BonHoBbie siBieHus. McnonaszoBanne CBY-TexHuku
B IEMOHCTPALIMOHHOM 3KCIIEPUMEHTE.

Ilepeuens yacmu komnemenyuu, nposepsaemvix oyeHouHvim cpeocmeom. OK3, 1K1

JdemMoHcTpauus

1) PaboTsl 000pyAOBaHHUS:

TUIOBBIE 3aJ1aHUs (BOIIPOCHI) - 0Opasel

1. TIlacmopra M HHCTPYKIIHH.

2. Hacrpoiika u paboTta 060pyI0BaHHUS.

3. Bo3moxxHOCTH MOJIEPHU3AIUY.

KPUTEPHUH OIICHUBAHUS KOMICTCHIINH (PE3YIIbTATOB)

[To kax1oMy TyHKTY OTMEYaeTCsl KOPPEKTHOCTh ACUCTBUN U YCTHOTO OMTUCAHMUSL.
CymmapHas orieHka ckiaaeiBaeres: 1 1. - 30%, 2 1. - 60%, 3 . - 10%.

2) OO0paboOTKH Pe3yJIbTaTOB IKCIEPHUMEHTA:

TUIIOBBIE 3aJ1aHUs (BOIIPOCHI) - 0Opasell

1. Pacuer morpentHocTei u MpoBepKa JOCTOBEPHOCTH PE3YJIbTATOB 3KCTICPUMEHTA.

2. Bo3moxHocTH 00pabOTKU Pe3yabTaTOB IKCIIEPUMEHTOB ¢ ToMoIbio MathCAD.

3. Bo3MmoxxHOCTH 00pabOTKH pe3yabTaTOB IKCIIEPUMEHTOB € TTOMOIILI0 Microsoft
Excel.

KPUTEPUH OLIEHUBAHUsI KOMIIETEHIINHA (PE3YIbTATOB)

[To xax1IOMy TyHKTY OTMEYaeTCsl KOPPEKTHOCTh ACUCTBUN U YCTHOTO OMTUCAHMSL.

CymmapHas orieHka ckmajapiBaeres: 1 1. - 30%, 2 1. - 40%, 3 m. - 40%.

3) BupTyaibHOro 3KCIepUMEHTA:

TUIOBBIE 3aJ1aHMs (BONPOCHI) - 0Opaseln

1. MUcnonb3oBanue MathCAD u Microsoft Excel nyst MogenupoBanus Gpu3nueckux
3aKOHOB B 00J1aCTH MEXaHUKH, TEPMOJUHAMUKHU U 3JIEKTPOMarHeTu3Ma.

2. Ucnonn3oBanne MathCAD u Microsoft Excel mis monenupoBanus Gpusmueckux
3aKOHOB B 00J1aCTH ONTHKH, KBAHTOBOM U AJIEpHON (DU3HKE.

KPUTEPUH OLIEHUBAHUsI KOMIIETEHIINHA (PE3YIbTaTOB)

ITo xax1oMy IIyHKTY OTMEUYAETCsI KOPPEKTHOCTD AEUCTBUN U YCTHOTO OITUCAHMSL.

CymmapHas orieHKa ckimajeiBaercs: 1 1. - 50%, 2 1. - 50%.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB JJIsl MPOBeIeHUs MPOMEKYTOUHOMH aTTeCTAlNI

IIpuMepHBIEe BONIPOCHI K 3a4€Ty:

1. Meroauka (puU3NYECKOro 3KCIIEpUMEHTAa: BEIOOP 00BEKTa, IIaH MPOBEICHHS, CXeMa
JKCIIEPUMEHTA.

2. Metoauka pu3nUecKOro 3KCIEPUMEHTA: YUeT MOrpelHOCTel U MpoBepKa
pE3yJIbTaTOB.

3. TexHuka pU3NUIECKOr0 SKCIEPUMEHTA: BEIOOP 000PYAOBAHUS U U3MEPUTENIBHBIX
CPEICTB DKCIEPUMEHTA.
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4. TexHuka GU3NIECKOTO IKCIIEPUMEHTA: MIPeABApUTENIbHAs HACTPOiKa 000py10BaHUs
Y KOPPEKIU U3MEPEHHUIA.

5. TexHuka pU3NIECKOT0 FIKCIEPUMEHTA: TEXHUKA 0€30IMaCHOCTH MPOBECHHUS
JKCIIEPUMEHTA.

6. TexHuka pU3NIECKOr0 SKCICPUMEHTA: BApUAHTHl 1 KOMOMHAIIMY IPIMEHEHHS B
JKCIIEPUMEHTE.

7. Teopus MOrpeUIHOCTEN, MPOBEPKA TOCTOBEPHOCTH PE3yIbTAaTOB.

8. Hcmonp3oBaHHE COBPEMEHHBIX MaTeMaTnieckux makeTsl: MathCAD, Maple u np.
Ui 00pabOTKU PE3yJIbTaTOB IKCIIEPUMEHTOB.

9. Hcnonp3oBanue Microsoft Excel mist 00paboTku pe3yabTaToB SKCIIEPUMEHTOB.

10. OcobeHHOCTH TEOPETUUECKUX 3aKOHOB, OTPAHUYECHUE HCIIOIB30BAaHHS U OTKIOHCHHS
OT pealibHbIX Pe3yJIbTAaTOB HATYPHBIX IKCIIEPUMEHTOB.

11. IlpumMeHEeHHE TEOPETUUECKUX 3aKOHOB I MOJICIIMPOBAHMS PEaTbHBIX 00BEKTOB U
SIBJICHUI.

12. TlompaBKu U YyTOUHEHHS, y4EeT MOTPEITHOCTEH MOJEINPOBAHHUSL.

Ilepeuenv xomnemenyuti, nposepsemvix oyeHounvim cpeocmsom: OK3, T1IK1

Kpumepuu ouenusanua komnemenuyuii (pe3yibmamaoa)

3aueT kak (hopmMa UTOrOBOTO KOHTPOJISI BBICTABIISICTCS 110 pe3yiibTaTaM paboThl CTYICHTA
B TEUEHHE CEMECTpa U CKJIAJbIBACTCA U3 IBYX COCTaBIsoMUX. Kputepusamu u ux BKJIaJJOM B
UTOTOBYIO OIICHKY BBICTYIIAIOT:

1) mocemaeMoCTh IEKIIMOHHBIX M IPAKTHYECKHX 3aHsaThii - 20%,

2) KayeCTBO JICMOHCTPAIMil HA MPAKTUYECKUX 3aHATHUSIX C YCTHBIM OIMMMCAaHUEM
nevicteuii - 80%,

OreHKa «3a4TEHO» BBICTABIISETCS 00 yJaIOIIEMYCSI, €CITH:

1) OTCYTCTBYIOT MPOTYJIbI JIGKIIHOHHBIX, CECMUHAPCKUX 3aHSTHH,

2) MOArOTOBJCHBI IEMOHCTPAIMH K OJTHOMY M3 MPAKTHUECKUX 3aHATHI KaXI0TO
pasjiena ¢ yCTHBIMU MOSICHEHUSIMH JISHCTBHH,

OneHka «HE 3a4TCHO» BBICTABIACTCA OOYYAIOMIEMYCS, €CIH OTCYTCTBYIOT
JEMOHCTpAIINH Ha TPAKTHUECKUX 3aHATHUSX.

IIpuMepHBIE€ BONIPOCHI K IK3aMeHY

1. Ilyru no3nanus npuponsl. Pu3nka Kak HayKa O MPUPOJIE U €€ MECTO B PsiJie APYTUX
€CTECTBEHHBIX HaYK.

2. OmnsIT 1 Teopusi. PU3NUECKUI IKCIIEPUMEHT, €r0 MECTO, IIeTH U 3aJIa4u.

3. Hayunslii u yueOHBIH sKcriepuMeHT. Bubl yueOHOro 3KcrepuMenTa U TpeOoBaHMs,
IPEABSBISIEMBIE K HEMY.

4. ®usnyeckuil AEMOHCTPALMOHHBIM SKCIEPUMEHT — HEOOXOAUMBIH JIEMEHT yueOHOTOo
nporecca. Llenu u 3anaun Gpu3nuecKkux AeMOHCTpALU.

5. JleMOHCTpalMOHHBII SKCIIEPUMEHT Ha YUEOHBIX 3aHATUAX (JIEKLHUAX U YPOKaXx).
IToxa3 1eMOHCTPALMOHHBIX ONIBITOB.

6. TpeGoBaHus, MpeabsIBIIEMbIE K ayJUTOPUH, TPHOOPAM U YCTAHOBKAM.
HeoOxoauMmble HaBBIKM M YMEHUS IEMOHCTpPATOpa.

7. TIpoekimoHHBIE CHCTEMBI — HEOOXOAUMBIN AIIEMEHT METOAUKH MTOKa3a
nemMoHcTpauui. Bunel npoekuun. TpeGoBaHus K MPOEKIIMOHHBIM crcTeMaM. VMcrnonbs3oBanue
KMHO, TEJICBUACHUSA U KOMIIBIOTEPOB B IEMOHCTPALMIX.

8. DkcrepuMeHTaIbHBIC 3a/1a4H. AJITOPUTMBI PEIICHHS SKCIIEPUMEHTAIBHBIX 3a7a4.

9. Meroauka rmoxasa IeMOHCTPAI[HOHHBIX OMBITOB.

10. Co3naHue NeMOHCTPAITMOHHBIX SKCIIEPUMEHTOB.

11. JleMOHCTpaLMOHHBIE OMBITHI 10 MEXAHHKE.
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12. JIeMOHCTpaIMOHHBIE OTBITHI MO TUAPO- U adpoArnHAMUKe. KOMITbIOTepHBIN
BUPTYaIbHBIN SKCIIEPUMEHT.

13. JleMOHCTpalMOHHBIC OTBITHI IO MOJICKYJISIPHON (PU3UKE U TETUIOTE.

14. JleMOHCTpallMOHHBIE OMBITHI MO AIEKTPOCTATHKE.

15. DnexTpuyecKkue TOKU B Pa3IMYHBIX CPEIAX U JIEKTPOMATHUTHBIC SIBJICHUS.

16. [lemMOHCTpallMOHHBIE SKCIIEPUMEHTHI 10 KoJieOaTeNbHbBIM MpolieccaM. MexaHu4ecKue
KoJIeOaHusl.

17. DnextpomarHutHbIe KojaeOanus. [lepeMeHHBIN ANEKTPUICCKUIN TOK.

18. JleMOHCTpalMOHHBIC YKCIIEPUMEHTHI 110 BOJHOBBIM IIPOIECCAM.

19. JlemoHcTpauuu onTHYecKUX siBieHuid. Mctounuku cBeta. ['eoMmerpuueckas onTHKa.
BousiHoBas ontuka.

20. Henuneitnsie siBneHus. MeToiMka J1EMOHCTpAIMU SABJICHUN CaMOOpraHU3aIUH.

Ilepeuenv komnemenyuii, npogepsemvix oyeHounvim cpeocmeom.: OK3, 11K 1.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJILHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS T CHUILIHHBI (MOXYJIA)

5.1 OcHoBHasi 1MTEpPaTypa:

1. Hukepo, B. A. ®uzuka [DnekTpoHHBIi pecypc]: Y4eOHHUK U TPAKTUKYM ISt
akageMuueckoro OakamaBpuata / B. A. Hukepos. - M.: IOpaiit, 2018. - 415 c. - https:/biblio-
online.ru/book/ACC1CEA8-0A42-4FFC-BE83-6812E1A08899.

2. bBospckuii, M. B. Bpeaenue B TEXHHKY O3KCIIEPUMEHTa [DJIEKTPOHHBIA pecypc]:
nabopatopHblii npaktukyM / M. B. bospckuii, 3. A. Anucumos; noxn pen. I1. I'. IlaBnosckoii;
MunucTepcTBO 00pazoBanusi U Hayku Poccuiickoit Demeparnyn, DenepaibHOS TOCYIapCTBEHHOES
OroKeTHOE 00pa3oBaTenbHOE yUpEeXKICHUE BBICLIETO podeccCHOHANTBHOTO
06pazoBanns« I IOBOIDKCKMI TOCY/IAPCTBEHHbIH TEXHOJIOTMUECKMI yHUBEpCHTET». - Momkap-Oa:
II'TY, 2014. - 81 c. - https://biblioclub.ru/index.php?page=book&id=439135.

3. KoxeBaukoB, H.M. JIeMOHCTpalMOHHBIE OSKCHEPHUMEHTHI 1O OOImel  (u3mKe
[OnexTpoHHBIN pecypc] : yued. mocobue — DnekTpoH. aaH. — Cankt-IletepOypr: Jlanb, 2016. — 248
c. — Pexxum nocryma: https://e.lanbook.com/book/72984.

5.2 JlonoiHUTE/ILHASI JINTEpaTypa:

1. Huxepo, B. A. ®usuka [DnekTpoHHBIH pecypc]: yuyeOHHK W MPAKTUKYM JUIs
akajeMudeckoro OakamaBpuara / B. A. Hu-kepos. - M.: IOpaiit, 2018. - 415 c. - https://biblio-
online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899.

1. bBonpapes, b. B. Kypc o6melt ¢usuku [DnekTpoHHsli pecypc]: B 3-X KH.: yUeOHUK
i OakanaBpoB. KH. 1.: Mexanuka / b. B. bonnapes, H. Il. Kanamnukos, I'. I'. Cniupus. -
Mocksa: HOpaiit, 2017. - 353 c. - https://biblio-online.ru/book/861D143B-2C32-4579-BBDC-
1C7C922EFS576.

2. bonpmapes, b. B. Kypc ob6meit ¢pusuku [DneKTpoHHBIH pecypc]: B 3-X KH.: Y4eOHUK
i 6akanaBpoB. KH. 2: DnekrpomarneTusm, ontuka, kBantosas ¢usuka / b. B. bonnapes, H. I1.
Kanamnukos, I'. I'. Cnupun. - 2-e u3n. - Mocksa: FOpaiit, 2017. - 441 c. - https://biblio-
online.ru/book/4799958B-AF0F-448D-A362-F09211AC56CO.

3. Bounapes, b. B. Kypc o0mieit pusukn [DaeKkTpoHHBIA pecypc]: B 3-X KH.: YIeOHUK
i 6akanaBpoB. KH. 3: TepmoanHamuka, craTuctuueckas gpusuka, crpoenue Bemiectsa / b. B.
bonnapes, H. I1. Kamamaukos, I'. I'. Cnupun. - 2-e m3a. - Mocksa: FOpaiit, 2017. - 369 c. -
https://biblio-online.ru/book/052EF4C3-057E-4600-BE24-373A987C183A.

5.3. Illepuoauyeckue U3IaHNUs:
1. Ussectus BY3os. Cepusi: dusnka
2. dusuka B MIKOJE
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®du3suka TBEPAOro Tena
Bectauk MI'Y. Cepusi: @uszuka. ACTpoHOMUS
Bectauk CIIOI'Y. Cepus: @usuka. Xumus

ok w

6. TIlepeyenn  pecypcoB  HMH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHONW  CeTH
«HHTEepHET», HEO0OXOAMMBIX /IJISl OCBOCHUS TUCHHMILIMHBI (MOAYJIs1)

http://www.kubsu.ru/node/1145 Snexkrpontsie pecypcbl oudmmoreku Kyol'y

http://elibrary.ru/ eLIBRARY — Hayunas sneKkTpoHHast OHOIMOTEKA

http://www.edu.ru - Karanor o0pa3zoBatebHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHIMKIONEANS « BUKUTIC N

http://www.college.ru - caiit,  comepkammidi  OTKPBITBIE  YYEOHHKH o
€CTECTBEHHOHAYYHBIM TUCIUTITHHAM

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DeepaabHbIi MOPTAL.

http://www.krugosvet.ru - ceresas suukiaoneaus «Kpyrocser.

http://www.naturalscience.ru - caiiT, mOCBSIIIIEHHBI BOIPOCaM €CTECTBO3HAHUS

7. Mertoauyeckue yKa3aHUsl JJisi OOYYalOIIMXCS IO OCBOCHHMIO JWCHMILIMHBI
(MmonxyJis)

CopepxaHue IUCLUIUIMHBI pEaJU3yeTcsi MOCPEACTBOM JIEKIMOHHBIX, IPAKTHUYECKUX
3aHATHM, OpraHu3alel caMoCTOsATeIbHONU pabOThl CTYACHTOB, IPOBEIEHUEM KOHCYIIbTAIU.

[Ipuctynas K HW3Y4eHMIO JUCLMIUIMHBI, CTYAEHTY HEOOXOJMMO BHHUMATEIbHO
O3HAKOMUTBCSI C TEMAaTHUYECKUM IIJIAHOM 3aHSTUH, CIIMCKOM PEKOMEH/JIO0BAaHHOM JIUTEpaTyphbl.
CamocTosrenbHas paboTa CTyJeHTa IpearnoiaraeT padoTy ¢ Hay4YHOW M y4eOHOU JIUTepaTypoi,
YMEHHUE CO3/1aBaTh TEKCThl. YPOBEHb U INIyOMHA YCBOCHUS TUCLMILUIMHBI 3aBUCIT OT aKTUBHOU U
CUCTEMATUYECKOM pabOThl Ha JIEKLUAX, U3YYEHUS PEKOMEHJOBAaHHON JIUTEPATYypPhl, BHIITIOJIHEHUS
NUCbMEHHBIX 3a/laHUH.

[Ipu u3yyeHUH TUCHUIUIMHBI CTYI€HThI BHIOJIHSAIOT CIEIYIOIINE 3aJaHus:

- U3Yy4alOT PEeKOMEHIOBAHHYIO HayYHO-IIPAKTUYECKYIO U YUEOHYIO JINTEPATYypPY;

- BBIIIOJIHSAIOT 3aJIaHusl, IPEAYCMOTPEHHBIE JJI1 CAMOCTOSITENIbHON paObOThI.

OCHOBHBIMH BUJAMHU AyJUTOPHOM pabOTBl CTYACHTOB SIBJISIOTCS JIEKIMOHHBIE M
MPAKTUYECKHUE 3aHSITHSL.

B xone nexuuit npenojaBarenb M3J1araeT U pazbsACHIET OCHOBHBbIE, HAUOOJEE CIOXKHbIE
MOHSTHUSI TEMbI, a TaK)K€ CBA3aHHBIE C HEHl TEOpPETUYECKHE U NPAKTHUECKHUE MPOOJIEMBI, JaeT
PEKOMEH/IallMU Ha TPaKTHYECKoe (CEMHHAPCKOE) 3aHATHE W YKa3aHUS Ha CaMOCTOSITEIbHYIO
pabory.

Ocoboe BHMMaHUE Ha MPAKTUYECKUX 3aHATHUAX YAEIseTcs BbIpaObOTKE Y4EeOHBIX WM
npodeccuoHaNbHbBIX HAaBBIKOB. [IpakTHueckre 3aHATHs 3aBepIlaloT U3yuyeHHe Harnboiee BaKHBIX
TeM y4yeOHOM nucuumiIuHbl. OHM CIy’KaT AJs 3aKpeIuIeHUs M3y4eHHOro MaTepualia, pa3BUTHS
YMEHUI W HaBBIKOB B PEIICHWM 337a4 110 NPOHJEHHOM TeMme, IOATOTOBKH JTOKJIAJOB,
COOOIeHNH, NPUOOPETEHHs OMbITa YCTHBIX MYOJMYHBIX BBICTYIJICHUH, BEIEHUS JUCKYCCHH,
apryMeHTallly U 3allUThl BBIABUTAEMBIX MOJIOKEHHUM, a TakKe JUIsl KOHTPOJIS MpernojjaBaTesieM
CTENEHM IOATOTOBIEHHOCTH CTYAEHTOB MO Hu3y4aeMod aucuuiuimee. [lpm moaroroeke k
MPAKTUYECKOMY 3aHSATHIO: MPOAHATM3UPYHTE LEAH U OCHOBHBIE MPOOJIEeMbl, BHIHECEHHBIE Ha
oOCyX/ieHHue; BHHMMATENIbHO MPOYUTANWTE MaTepuall, OCBEUICHHBIM MpenojaBaTesieM MO 3TOH
TeMe Ha JIEKIMH; U3YYUTE PEKOMEHIOBAHHYIO JINTEPATYPY, Jejias IPU 3TOM BBIIUCKH, KOTOPbIE
MOHAA00ATCA MpH OOCYXIEHUH Ha cCeMuHape; cHOopMyIupyilTe CBOE MHEHHME 10 KaXIOMY
BOIPOCY W apryMEHTHpPOBaHO €ro O0OOCHYyWTe; 3aluIIUTe BO3HMUKIIME BO BpeMs
CaMOCTOSITeNIbHONW paboThI ¢ yyeOHMKaMU U HaYYHOH JUTEpaTypol BONPOCHI, YTOOBI 3aTeM Ha
CEMHUHape COBMECTHO OOCYTUTh X U TOJYYUTh Ha HUX OTBETHI.
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CeMuHap mpenmosiaraetT CBOOOJHBI OOMEH MHEHHSAMH MO0 HW30paHHOW TeMaTuKe,
3aCIIyIIMBAIOTCSl  COOOWIEHUs  CTYAEHTOB, IOOLIPAETCS  BBIABMJKEHHE M OOCYXICHHE
QIbTEPHATUBHBIX MHEHUH. Kaiblii U3 y4acTHHUKOB CEMHMHApa JOJDKEH HAYYUTHCS JJTAKOHUYHO
BbIp@)XKaTh CBOM MBICJIM B JIOKJIa/leé WJIM BBICTYIJIEHHH IO BONPOCY, YMETh JOKa3bIBaTh CBOIO
TOYKY 3pEHHs, apT'yMEHTHPOBAHO BO3PaKaTh, OMPOBEPTaTh OMIMOOYHYIO TTO3HIIHUIO.

IIpy noOAroTOBKE K CEMHMHApy CTYAEHTbl HMEIOT BO3MOXKHOCTh BOCIOJIb30BATHCS
KOHCYJIbTAIlMSIMU TpenojaBarens. KpoMe yka3aHHBIX T€M CTYJCHTHI BIIpaBe, MO COTJIAaCOBAHHUIO
C IpernojasareseM, U30uparth U Ipyrue MHTEPECYIOIUE UX TEMBI.

CryneHTaMm, BBICTYNAIONIMM Ha MPAKTUYECKOM 3aHSATHH C JOKJIAIOM (COOOIIECHUEM),
1es1eco00pa3HO Hamucarth €ro TeKCT. [Ipu BBICTYIUIGHHM Cl€QyeT CTPEeMHUTbCS H3JaraTh
coJiepKaHue JOKJIa/la CBOMMHU ClI0BaMH (u30erast 0€30TpBIBHOTO YTEHHS TEKCTa), MOACP)KUBATh
KOHTAaKT C ayAUTOPHUEH, CTaBUTh Nepes] Hel MpoOIeMHbIe BOIPOCHI, UCIIOJIb30BAaTh TEXHUUYECKHE
CpeacTBa O0yUYCHHS.

PexomeHanuy 1o 0OCBOCHUIO JUCLUIUIMHBI HA JIEKIIUOHHBIX 3aHATUSAX:

[J mepex ouepeqHOM JeKIued HeoOXOAMMO IPOCMOTPETh IO KOHCIEKTYy U
PEKOMEH/I0BaHHOHM y4eOHOM JIuTepaType MaTepral npeablayLeil JeKIuy;

(] 6erso 03HaKOMUTBCS C COIEpKAHUEM OYEpPETHOMN JIEKIIMH 110 OCHOBHBIM MCTOYHUKAM
JUTEPATyphl B COOTBETCTBUM € paboyell mporpaMMoil TUCIUILIMHEI,

[l mpu 3aTpyIHEHHSIX HEOOXOAUMO OOpaTHThCS K MpPEnojaBaTeiio Mo rpaduky ero
KOHCYJIbTAllMi MIIM Ha MIPAKTUYECKUX 3aHATHUSX.

PexomeHjanuy no OCBOCHHUIO JUCLUIUIMHBI HA PAKTUUECKUX 3aHATUAX:

(] Ha 3aHATUS HOCUTh KOHCIEKT JIEKIMI U peKOMEHI0BaHHBIN COOPHUK 3a7a4;

[l 10 ouepesHOro MPaKTHUYECKOro 3aHATHS 10 KOHCIIEKTY U PEKOMEHJOBAaHHON yueOHOMH
JaUTEepaType npopadoTaTh TEOPETUUECKUNA MaTEpHail, COOTBETCTBYIOIIMM TEMBbI 3aHSTHS;

(] B Hauaze 3aHATHHM 3agaTh IPENojaBaTeNll0 BOMPOCHI [0 MaTepually, BbI3BaBIIEMY
3aTpyJHEHUS B IOHUMaHUU U OCBOCHUH JTUCIUIUINHBI.

IIpu moATrOTOBKE K 3a4eTy PEKOMEHAYETCSI pyKOBOJCTBOBATHCS CIAEAYIOLIUM:

a) OCHOBOH yCHEIIHOW MOJATOTOBKHM K 3a4eTy SBJSETCS CHCTEMaTHYECKOE H3ydeHUe
PEKOMEH/IOBAaHHOM JIMTEPAaTypbl M NPAaBWIBHOE KOHCIIEKTUPOBAHUE BCErO H3Y4aeMOIo
MarepHaia.

0) mepel 3a4eTOM PEKOMEHIYeTCsl BHUMATEIbHO O3HAKOMHUTBCS C KOHCIIEKTaMH I10
JTUCIUILINHE.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEET HHAMBHIyalibHas ydeOHas pabora (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHUE YUeOHOro Marepuania.

WunuBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W 00yJarollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSI.

8. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, NCMOJIb3yeMBbIX NMPH OCYLIECTBICHUH
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILIHHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1 Ilepeyens HEOOXOAMMOT0 IPOrPAMMHOIO 00ecedeHust

Onepanuonnas cucremMa Windows XP (wnu BeIte);

[IporpamMma a1 co3ganust U mpoBeeHus npesenranuit Microsoft Power Point;
ITporpamma asst cozaHust U pabOThI € 3IEKTPOHHBIMU Tabiuuamu «Microsoft Excely.

8.2 IlepeyeHb HEOOXOAMMBIX HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
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1. CnpaBouno-mipaBoBasi cuctema «KoncynbranT [Imrocy (http://www.consultant.ru)
2. DnexTponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
3. DnekTponHnast 6ubmmoreka HB KyoI'Y (https://www.kubsu.ru/ )

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606XOL[I/IMaﬂ AJIst OCYIIECTBJICHUA

00pa30BaTeJbLHOI0 MPoLecca No JAMCHUILInHEe (MOYJII0)

MarepuajibHO-TEXHHUYECKOE 00ecTieYeHNEe TUCITUTITMHBI

Ne Bug pa6or
(MOTyJIs1) M OCHAIIIEHHOCTH
1.| JlekuMOHHBIC 3aHATUS | AYIUTOpPUS IJis MPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THma No
22, oOcHaIleHHas TNPE3CHTAIIMOHHON TEXHUKOU (TIPOEKTOD,
9KpaH, KOMIIBIOTED)
YueOHas meOenb (CTOJIBI, CTYJIbsI, TOCKA ayAUTOPHAS)
2.| CemuHapckue 3aHATHS | AyAUTOPUU JIJIS POBEJCHUS 3aHATUNA CEMUHAPCKOTO THIa Ne
22, OCHAIEHHOE TMPE3EHTAIIMOHHON TEXHUKON (TIpOeKTop,
9KpaH, KOMIIBIOTEP)
YyeOnast Mmebenb (CTOIBI, CTYJbs, I0CKA ayAUTOPHAs)
3.| I'pymmoBsie AyauTopus TPYIIOBBIX W WHAWBUAYATBHBIX KOHCYJIbTAIUM
(MHAMBUAYATbHBIC) Ne 22,
KOHCYJIbTaIIUU YyebHas me6elb (CTOJIbI, CTYNbS, JOCKA ayJUTOPHAs)
4.| Texymuii  KOHTPOJb, | AyIUTOPUS ANs TEKYHIEro KOHTPOJS M MPOMEKYTOYHOU
IIPOMEKYTOYHAS arrectauuu Ne2?2
aTTecTalus YueOHnast mebenb (CTOJIbI, CTYJIbs, JOCKA ayAUTOpHAs)
5.| CamocTosiTenbHas Aynuropus ANl CaMOCTOSITENIBHOM pPalOOThI, OCHAIEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHHS K

cetu «VHTepHET», MPOrpaMMOM HKPAHHOTO YBEIMUYEHHUS U
00€eCrevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIlMOHHO-
00pa30BaTeNIbHYIO CPeJly YHUBEPCUTETA, YHTAJIbHBIN 341 .
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