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PabGouas nporpamma ancumnianuel «®@uinka» paspaboraHa Ha OCHOBAHHH
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11.08.2016r.
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K.T.H., AOLEHT = E.E. Camypranos
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HueM kadeaps «@usuka» or 15.04.2019r., nporokon Ne 8

3aseayrownii kadeapoit
A.T.H., npodeccop ~—T 4—%“—— HH.Kyp3un

Pabouas mporpamMmma ogo0OpeHa Ha 3aCeTaHUN METOUICCKON KOMUCCHU yIeOHOTO
BOEHHOTO 1IeHTpa, mpoTokoa Ne 7 ot 17.05.2019 r.

[Ipencenarens
METOANYCSCKON KOMHCCHH,

IMOAIIOJIKOBHUK O. B. Tpomuit

PykxoBoaurens

OCHOBHOMH TTpodecCHOHaIbHON 00pa3oBa-

TEILHOM MPOrPaMMEI, ﬁ// B. C. Kypacos
II-p TeXH. HayK, Mpodeccop v



1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Leabio ocBoeHUS AUCUUIITHHBI « PU3MKa» ABIsAETCS (OPMUPOBAHUE Y CTY-
JIEHTOB LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHBI MUPA, CO3JaHHE HA €€ OCHOBE
HAyYHO-TEOPETUYECKON 0a3bl I MU3y4EeHHs] OOIIETEXHUYECKUX M CHEUUaTbHBIX
JTUCIHIUINH, MOJIy4eHHE HABBIKOB MPUMEHEHHUS B MPOPECCHOHANIBHON ACSTeNbHO-
CTH (PU3NYECKUX METOJOB U3MEPEHUIN U UCCIIET0BaHUM.

3agaum M CUMIIMHBI

— U3yyeHUe (PyHIaMEHTAJIBHBIX MOHATUH, 3aKOHOB U TEOPHUM KJIACCUYECKOU
Y COBpEMEHHOU (PU3HKHU;

— O3HAKOMJICHHE C OCHOBHBIMU (PM3MUYECKUMU SIBJICHUSIMH, IPUHLIUIIAMU UX
HAOJIIOJICHUS] U SKCIIEPUMEHTAIbHOIO UCCIIEI0BAaHUs, C OCHOBHBIMU METOJaMH U3-
MepeHus (pU3NUecKuX BEIUYNH;

— O3HaKOMJICHHE ¢ (U3HUYECKMMH NpuOOpamu, (OPMHUPOBAHUE HABBIKOB
IPOBENCHUS (PU3UYECKOrO FKCIIEPUMEHTA U MpocTeield 00padOTKU pe3ybTaTOB
HKCIIEPUMEHTA, BBIPA0OTKA YMEHUSl aHAJIU3UPOBATH PE3YJIbTAThl SKCIEPUMEHTA U
JieNaTh MPaBUIIbHBIC BHIBOJIBI;

— BbIpa0OTKA MPUEMOB U HABBIKOB PEIICHMS] KOHKPETHBIX 3a]a4 U3 pa3iidy-
HBIX 00Jy1acTeld PU3MKH, YMEHHUS BBIIEIATh KOHKPETHOE (PU3NYECKOE CONEPKAHUE B
NPUKIAIHBIX 3a7adax NMpoQecCUOHANIbHON NEATEIbHOCTH, CO3/1aBaTh U aHAIU3U-
pOBaTh TEOPETUUECKUE MOAENN (PU3NUYECKUX SIBICHUN U MPOLIECCOB.

2 Ilepevyenb MIaHUPYeMbIX Pe3yJbTATOB 00y4YeHHSsI MO JAUCIIHU-
IJINHE, COOTHECEHHBIX ¢ IUIAHUPYEMbIMHU Pe3yJabTATAMH OCBOCHHS
OIIOII BO

B pe3yJibTarte ocBOeHHS THCHUILTUHBI (OPMHUPYIOTCS cieayonue KoM-
neTeHunu:
OK-1 — crnocoOHOCTh K a0CTPaKTHOMY MBIIUICHUIO, aHAJIU3Y, CUHTE3Y.

3 Mecto nucunmuiudbl B cTpykrype OIIOII BO

«Dusnka» aBiagercd nucrumarnHon 0azosoi yactu OITOIT BO moarorosku
oOyvaromuxcss 1o  crneunanbHocTd  23.05.01  HaszemHble  TpaHCHOPTHO-
TEXHOJIOTUYECKHUE CPEICTBA, ClICHUAIU3AINS « ABTOMOOMIIM U TPAKTOPHI.



4 O0bem aucuuIIMHbI (468 yacoB, 13 3aUeTHBIX €IMHUI)

. O6beM, yacoB
Bunbr yueOHOM paboThI
Ounas 3aoyHas
KonTakTHas padora 225
B TOM YHCJIE:
— ayJUTOpHAs 110 BUAAM 216
y4eOHBIX 3aHSATHHA
— JICKLIUU 72
—— NpaKkTHYECKUe o4
— nabopaTopHbIe 90
—— BHEAyIMTOPHAS 9
— 3a4eT -
— BK3aMeH 9
CamocrosiTesibHas padora 162
B TOM YHCJIC:
— KypcoBas pabota (IpoekT)* -
— MPOYKE BUBI CAMOCTOSI- 162
TEJIBHOUN paboTHI
Kourtpoin 81
HToro mo aAucuumninHe 468

5 Conep:xkanue JUCUUILIAHBI

[To uToram n3ydyaeMol TUCHUIUIUHBI CTYJEHTHI (00yUaromuecs) clamT K-
3ameH Ha | kypce B 1, 2 cemecTpe, Ha 2 Kypce B 3 ceMecTpe.
Jucrunnnaa n3ydaercs Ha 1, 2 kypce, B 1, 2, 3 cemecTpe.

CopepxxaHue U CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

Buasbl yueOHoii padoThl, BKIOYAS
%}
g = CAMOCTOSITEJILHYIO Pa0OTy CTyIeH-
7] = = TOB U TPYA0EMKOCTH (B 4acax)
Ne Tema. 2 2 3 Ipaktu- | Jlabopa- | Camo-
/11 OCHOBHBIE BOIIPOCHI = s deckMe | TOpHEIE | CTO-
g“ § S .HeKLII/II/I 3aHATUA 3aHATHA | ATCJIb-
S = Has
pabora
Mexanuka
Kunemaruka MaTepHATbHOMN
1 | TOYKH U TBEPAOTO Teja IIPH IIO- OK-1 1 6 4 2 6
CTyNaTeIbHOM M BpaIlaTEIbHOM
JIBIDKCHUH.
JlnHamuka maTepuasbHONU TOYKHU
2 OK-1 1 8 4 4 6
1 abCOIFOTHO TBEPJIOTO Tena.




n/n

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTeHIIH U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlekun

IIpaktu-
YECKHUE
3aHATHUSA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
SITENb-
Has
pabota

3aKOHBI COXpaHCHMUA.

MexaHuKka nacaJIbHbIX U HEUJIC-
AJIbHBIX )KH,Z[KOCTGﬁ U ra3oB

OK-1

Mexanuueckue  konebanus u
BOJIHbL

lapmonnueckue KoJeOaHus,
JHEPrusi TaPMOHUYECKUX KOJIe-
3aryxaromue KojeOa-

HUs. BeIHY)KIIeHHbIE KOJIeOaHusl.

OaHui.

Pe3onanc. Bosnbl B ymnpyroi
Cpele, DHEPreTUYECKHe Xapak-
TEPUCTUKH YIPYI'HX BOJIH.

OK-1

Monexynapnas ¢puzuka
WneanbHeie ra3pl. Kunernuye-

CKas TCOopHuA TIa30B. SIBnenus
IIepeHOCa.

OK-1

Tepmoounamuka
IIepBoe HavasI0 TEPMOJUHAMH-

ku. [Ipoueccsl B uieaibHBIX ra-
3ax. [{uknuueckne nponeccsl.
Bropoe Hauano tepMoarHaMu-
KH. DHTPOINS.

OK-1

Peanvnoiti  caz.  JKuoxocme.

Tseepooe meno
VYpaBnenue u Ban-nep-Baainbca.

®a3pl, azoBbie IEpexosl. SAB-
JIEHUS Ha TPAHMIIC KUJIKOCTU U
TBepaoro Tena. KanwuisapHeie
sBienus. Kpucramiel, ux napa-
MeTpbl. JeheKThl KpUCTaIoB.
Kunkue kpucTamibl.

OK-1

dnekmpocmamuxa
DJIEKTPUYECKOE TIOJIE B BaKyy-
M€, €r0 XapaKTEePUCTUKU. 3aKOH
Kynona. Teopema I'aycca u Teo-
pema o mupkymsiuun E. Dnek-
TPUYECKOE T0J€ B BELIECTBE.
[Tonsipu3zanus qUIIEKTPUKOB.

OK-1

Tlocmosrnvi mox
DIEeKTPUUYECKH TOK, YCIIOBHUS

OK-1




n/n

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTeHIIH U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlekun

IIpaktu-
YECKHUE
3aHATHUSA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
SITENb-
Has
pabota

€ro CyIIeCTBOBaHUS W XapaKTe-
puctuku. 3akoH OMa ajisi OJIHO-
POIHON M HEOJAHOPOJHOM IIEIH.
3akon Jlxoyns-Jlenma. Oinek-
TPONPOBOAHOCTh TBEPJIBIX TEJ B
paMKax KJaCCHUYECKOM M KBaH-

TOBOW TEOPHUH.

10

InekmpomacHemusm

MaruutHoe 1OJ€ B BaKyyMe.
MaruutHas cuna Jlopenma. 3a-
koH buno-Casapa-Jlamiaca. 3a-
KoH Awmrmepa. BzaumoneiictBue
MapajuiebHbIX TOKOB.  3aKOH

IIOJIHOI'O TOKa.

OK-1

11

DnekmpomacHumuas UHOYKYusl
SIBnenue 3JIEKTPOMAarHUTHOM

WHIYKIUH. ®dapages.
IIpaBuno Jlenna.

3aKoH
NunykTus-
HOCTb KOHTypa. OHEprusi mar-
HUTHOTO IOJIA..

OK-1

12

Maenumnoe none 6 eewecmese

HamaramueHHOCTH,  BeEIECTBa.
Bunnl CBolicTBa
nua- M napamarHeTukoB. CBoii-

MAara€THUKOB.

cTBa eppomMarHeTHKoB. Temrie-
parypa Kropu.

OK-1

13

Onexmpuueckue Konebanus
KonebaTtenbHbIi KOHTYp, €r0

ypaBHeHue. COOCTBEHHBIE, 3a-
TyXaroue 1 BbIHYXXJICHHBIC KO-
nebaHus B KOJeOaTeIbHOM KOH-
Type. Pe3oHaHc HanpspKeHUN 1
TOKOB.

OK-1

14

Ilepemennviu mox

[IepemeHnHBIl TOK, €r0 Mapamer-
pbl. ConpoTUBIEHNE, EMKOCTh U
WHJYKTUBHOCTh B LIENH Mepe-
MEHHOTO TOKa. BekTopHas aua-
rpamma. Umnenanc. 3akon Oma.

OK-1




n/n

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTeHIIH U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlekun

IIpaktu-
YECKHUE
3aHATHUSA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
SITENb-
Has
pabota

MOIIHOCTb. Koaddunment

MOIIHOCTH.

15

Ypaenenus Maxceenna

Buxpesoe snekrpuueckoe moie,
Tok cMmenleHus. [lonnas cucrema
ypaBHeHuil MakcBesuia. OTKpbI-
TBIH KOJICOATENbHBIA KOHTYp W
€ro u3JlyueHue.  OJeKTpomar-
HUTHbBIE BOJHBI M MX CBOWCTBA.
[Ixana OMB.

OK-1

16

Teomempuueckasn onmuka
[Mpunmun ®epma. 3axonst ['O.
[TonHoe BHyTpeHHee OTpaxe-
nue. BomokonHas ontuka. ToH-
KH€ JIUH3BL.

OK-1

17

Bonnosas onmuxa

CaeroBble BOJIHBL. KorepeHT-
HOCTh. MHTEphepeHus, nHTep-
¢dbepeHunonHple  cxembl. Jlu-
bpakus Openens. 30HHAS TUTa-
ctuka. Judpakuus Dpaynro-
depa. dudpaxnuonnas pemiert-
Ka.

OK-1

10

18

[Tonspuzanusa csera, BHIBI IIO-
napusamuu. IlomspusaTopsl u
aHayiu3atopbl. 3akoH Maitoca.
3akoH bprocrepa. Ontuueckn
aKTUBHBIE BEILIECTBA.
Hucnepcus.  Ilornomenue u
paccesiHHe CBeTa.

OK-1

10

19

Tennosoe uznyuenue. Keanmo-
8ble CeOUCMBA U3NYUEHUS.
AOGCOIOTHO YepHOe Teso, 3aK0-
HbI U3JTy4yeHus: abCOJIFOTHO uep-
Horo Tena. KBaHTOoBaHue 3HeEp-
TUU  W3IydeHws,  (dopmyna
[Tmanka.

['mnoreza OuHmITeHA. BHem-
Huit  dotodddexr. Dddekr
Komnrona. /laBienue ceera.

OK-1

10

20

Bonnoswie ceoucmea mukpoua-
cmuy
Bonusl ne bpoiinsg. CootHore-

OK-1

10




n/n

Tema.
OcHOBHBIE BOIIPOCHI

dopmupyembie
KOMIIeTeHIIH U

Cemectp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOSITEIbHYIO paboTy CTy/IeH-
TOB U TPYAOEMKOCTb (B 4acax)

Jlekun

IIpaktu-
YECKHUE
3aHATHUSA

Jlabopa-
TOPHBIC
3aHSTHS

Camo-
CTO-
SITENb-
Has
pabota

HHE HeonpeaeneHHocTen ['ei-
3eHOepra. BonHoBas GpyHKus u
ee (usmueckuii cmbica. Ypas-
Henwue penunrepa.

21

Amom Peszepgopoa-bopa. Du-
3UKA AMOMO8

OmnsiTel Pe3epdopaa mo pacces-
HUIO. SlnepHas Mouenb aToma.
[Toctynarer bopa. DnexkrponHas
KoHpurypamus aromoB. IIpuH-
nurn [Taynm.

OK-1

10

22

Bzaumooeiicmeue MU ¢ amo-
mamu

CrnoHTaHHOE ¥ BBIHYXKJICHHOE
m3inydenue, oomas cxema OKI,
CBOIMCTBA JIA3€PHOT0 U3TYUYCHHUSI.

OK-1

10

23

Amomnoe s0po. Dnemenmapmsie
yacmuywl

Hyxnonnas monens supa. DHep-
THS CBSI3U U YCTOWYHUBOCTD SAJIpa.
Hedext wmaccel. Paamoaktus-
HOCTb.

Bunnl B3auMonencTBUl U Kilac-
cbl dneMeHTapHbIX yacTuil. Co-
BpEMCHHAsl KapTUHA CTPOCHUS
matepun — CTaHIapTHas Mo-
TeTTb.

OK-1

10

Konmpons

81

Drzamen

9

Hroro | 72 | 54 | 90 [ 252 |

6 IlepeyeHb Yy4eOHO-METOANYECKOT0 ODecniedeH sl JJIsl caMo-
CTOATEJIbHOM PadoThI 00YYAKOIIMXCS MO JUCIUTIIIHHE

. [IpakTuueckoe pyKoBOJICTBO MO OPTAaHU3AIUU CAMOCTOSTEILHON padOThI
CTYJICHTOB TP W3YyYCHHH JUCHUIUTUHBI  «Dusnkay (yueOHO-MeTOoau-

yeckas pazpadotka) Kpacuomap: Kyol'AY, 2019. — 52 c. Pexum ngocrymna:
https://yadi.sk/i/5xJteU6RbtIQrw.

. HuxepoB B.A. ®usuka. CoBpeMeHHBIN Kypc [DIEKTpOHHBIN pecypc]: yueo-
Huk/ HukepoB B.A.— DnekTpoH. TekcToBble JaHHble.— M.: JlamkoB u K,
2016.— 454 ¢.— Pexxum noctymna: http://www.iprbookshop.ru/14114 .

8


https://yadi.sk/i/5xJteU6Rbt9Qrw
http://www.iprbookshop.ru/14114

— DBC «IPRbooks» mo maposto.

3. Crapoctuna U.A. Kparkuii xypc ¢usuku mis 6akanaBpoB [DIEKTPOHHBIN
pecypc]: yueoHoe mocobue/ Crapoctuna M.A., Bypnosa E.B., CanemanoB
P.C.— DnekTpoH. TekcTtoBble NaHHble.— Kazanb: KazaHckuil HanmoHasb-
HBIN UCCIIEIOBATENIbCKUM TEXHOJOTHUECKUN yHUBepcuTeT, 2016.— 364 ¢c.—
Pexxum moctyna: http://www.iprbookshop.ru/79312.— 3BC «IPRbooks», mo

NapoJIio.

/ MOH/ OLIEHOYHBIX CPEACTB /ISl MPOBeIeHNsT POMEKYTOYHOI

arTrecrammu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKAa3aHUEM JITanoB uxX GopMuUpoBaHus B
npouecce ocsoenusst OITIOII BO

Howmep cemecTpa*

Otanbl GOpMUPOBAHUS U IPOBEPKH YPOBHS C(HOPMUPOBAHHOCTHU
KOMIIETEHIIMH 110 AUCHUILINHAM,
npakTukam B npouecce ocsoenust OIIOIT BO

OK-1 — cnioco6HOCTBh K a0CTPAKTHOMY MbILLIEHUIO, AHAJIM3Y, CHHTE3Y

1 HauepratenbHas reoMeTpus U MHXEHEpHas rpaduka
1 Nudopmaruka
1-3 Matemartuka
1-3 duzuka
2 Xumust
2—-4 Teopernueckas MexaHHKa
3 MarepuanoBeeHe
3 ConpoTuBJICHNE MaTEPUATIOB
4 I'unpaBnuka
4 MeTposorusi, CTaHIaAPTH3AIMS U CEPTHPHUKAIHS
4 TepmoarHaMuKka U Temionepeiaya
4,5 Jletanu MaluH U OCHOBBI KOHCTPYUPOBAHMS
4,5 Teopus MEXaHW3MOB M MalllMH
4,5 I'napaBayka ¥ r'MIPONHEBMONPUBOJL
4,5 TexHOI0rns KOHCTPYKIIMOHHBIX MAaT€pHaJIOB
5 I'naponHeBMONPUBOJ
56 KoHCTpYKIINM TEXHHUECKUX CPEICTB
6 DHepreTuyeckre yCTaHOBKM TEXHUYECKUX CPEJICTB
9 OCHOBBI HayYHBIX UCCIIEIOBaHUN
9 WmxeHnepHast ICHXOJIOTHS
10 [IpegaumioMHas npakTuka
10 3amuTa BBITYCKHON KBaIU(pUKAMOHHON paboThl, BKIIIOYAs MOATO-

TOBKY K 3allTUTC U NPOUCAYPY 3allIUThI

7.2 OnucaHmne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI HA
PAa3IMYHBIX 3TANAX UX (pOPMUPOBAHUS, ONIUCAHUE IIKAJIbI OLCHUBAHUA

[Inanupyemsle pe-

YpoBeHb OCBOCHUS OrneHo4HOE

9




3yJIbTaThl OCBOCHUA |HCYOOBJICTBO- CpEaCTBO

YIOBJIETBO-
KOMIIETEHIIN U pUTEIBHO XOpo1Io OTJINYHO
NunukaTopsl 10CTH- | (MUHHUMAJTb- PHTCSIBHO (cpenuuii) (BBICOKHIN)
. (OpoTroBHIii)
JKEHUA KOMIIETCHIINU HBIi1)
OK-1 — criocoOHOCTh K a0CTPaKTHOMY MBIIICHHIO, AHAIIU3Y, CHHTE3Y
3HaTh:
— (pU3NIECKNE OCHOBBI YpoBenb 3Ha- | MuHUMaJIbHO YpoBeHb 3Ha- VYposenb 3Ha- | KonTponbHas
MEXaHUKH, 3aKOHBI HUH HIDKE MU- | JOITyCTUMBIN HHI B 00BEME, HUHl B 00BeMe, | pabora,
HeroToHa, ypaBHeHHUE HHUMaJIbHBIX YPOBEHB 3Ha- COOTBETCTBYIO- | COOTBETCTBY- | JraboparTopHas
JBIYKEHHUS, 3aKOHBI CO- TpeOoBaHuiA, HUH, JOMyIIEHO | [IeM IIporpaMMme | IOmeM Ipo- pabora,
XpaHeHUs (MMITyJIbca, UMEIOT MECTO | MHOTO HEerpy- MOATOTOBKH, rpaMme Hoj- pedepar,
MOMEHTA UMITYJIbCa, rpyOble OBIX OIIUOOK. JIONYIIEHO He- TOTOBKH, 0€3 JOKJIa,
9HEprum), 3aKoH [ yka, OILIHMOKH. CKOJIBKO HeTrpy- | OLIMOOK. TECTHI,
3aKOHBI TEPMOIHHAMH- OBIX OIIUOOK. BOIIPOCEHI
KHU: TIEPBOE U BTOPOE K DK3aMeHY

Havajo TepMOJUHAMHU-
ki, 3akoH Kynona,
3IEKTPOCTATUIECCKYIO
teopemy ["aycca, 3ako-
Hbl OMa, J[>xoyins-
Jlenna, npaBuia
Kupxroda, puzuxy xo-
neOaHM U BOJH, ypaB-
HEHUE MEXaHUYECKUX
TapMOHHYECKUX KOJIe-
OaHuii;

— (hU3UYCCKUEC METOIBI
UCCIICIOBaHMS Pa3INy-
HBIX CpeJl U METObI
U3MEPEHUs, OTICITbHBIX
UX XapaKTePUCTHUK;

— YCTPOMCTBO U TIPUH-
U pabOTBl OCHOBHBIX
U3MEPUTENBHBIX TPHO0-
poOB;

— OCHOBBI CTaTUCTHYE-
CKOM 00paboTKH pe-
3yJIbTaTOB U3MEPEHUI],
— MIEPCIIEKTUBHBIE
HapaBIICHUS Pa3BUTHS
COBpPEMCHHOW (DU3UKH,
BO3MOJKHBIE 00JIACTH MX

IPUMEHCHHS.

YMmersn:

- BEIIeIATH Qu3nueckoe | [Ipu pemennn | [Ipomemon- IIponemon- IIponemon- Konrponbnas
coJiep’KaHue B KOHKPET- | CTaHOAPTHBIX | CTPHPOBAHEI CTPHPOBAHbI BCE | CTPHUPOBAHBI pabora,

HBIX TIPUKJIQJHBIX 33/1a- | 3a/lad He IPO- | OCHOBHBIE yMe- | OCHOBHBIC yMe- | BCE OCHOBHBIE | JlabopaTopHas
yax Oyayuiei crenu- JIEMOHCTPHUPO- | HHUS, PEIICHBI HHUSI, PELICHBI YMEHHs, pe- pabora,
aIbHOCTH; BaHBI OCHOB- THUIIOBBIE 33J]a4d | BCE OCHOBHBIE IIEHBI BCE pedepar,

- BbIOMpATH (hu3nye- HBIE YMEHUS, C HerpyOBIMHU 3a/1a4i C HETPY- | OCHOBHBIE JIOKJIa,

CKHE MOJEIH IS OIHU- MUMEIOT MECTO | OIIMOKaMHU, Bbl- | ObIMH OolIMOKa- | 3a1a4M ¢ OT- TECTHI,

CaHMS KOHKPETHBIX 5B- rpyOsIe MTOJTHEHBI BCE MU, BBITIONIHEHB! | JETHHBIMH BOTIPOCHI
JICHUH W aHAJM3MPOBATh | OLIMOKH. 3aJlaHMs, HO HE | BCE 3a/laHusl B HecylIle- K 9K3aMeHy
ux; B IIOJIHOM 00B- | MOJHOM 00Be- CTBEHHBIMU

— paboTarb ¢ NIMPOKO eMe. Me€, HO HEKOTO- | HEl0YeTaMH,

HNPUMEHSIEMBIMH H3Me- pBI€ C HEAoYE- BBITIOJTHEHBI

pUTENBHBIMU TIpHOOpa- TaMH. BCE 33J1aHUS B

MU, TOJTHOM 00b-

— TIPOBOJAUTH CTATHCTH- eme.

4ecKyIo 00paboTKy pe-
3yJbTaTOB U3MEPEHUM C
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IInanupyemsle pe-
3yJIBTaThl OCBOCHHUS

YpoBeHb OCBOEHUS

HEYIOBJIETBO- OneHouHoe
OBJIETBO- L

KOMIICTCHIINHA PHUTEIBHO YﬂHTeHBHO XOpo1Io OTJIMYHO CPENCTBO

Nuaukaropel goctu- (MUHHMAJIb- p . (cpemumuii) (BbICOKMIN)

JKeHHSI KOMIIETEHIINH (noporosbiit)

HBIi1)

OK-1 — ctocoOHOCTH K a0CTPaKTHOMY

MBIIUICHUIO, aHAJIU3Y, CHHTE3Y

MIOMOIIIBIO CPEJICTB CO-
BPEMEHHOMN BBIYUCIIH-
TEJIbHOM TEeXHUKH.

Baaners, TpynoBbie
JelcTBHA:

— METOJlaMHU U Ccpefi- Ilpu pemenun | Umeetca munu- | Ilpogemon- IIponemon- KonTtponsHas
CTBaMH U3MepeHust pu- | CTaHOApPTHBIX | MaJbHBIA HA0OP | CTPUPOBAHEI CTPHPOBAHbI pabora,
3UUYECKUX BEJIINYMH; 3a7a4 He PO- | HaBBIKOB JUIS 0a30Bble HABbI- | HABBIKH IPU JabopaTopHast
— JKCIIEPUMEHTAIbHBI- | JEMOHCTPHPO- | PEUICHUS CTaH- | KW IPH pemie- pemieHun He- | pabora,

MU HaBBIKAMH M METO- BaHbI 0a30BbIC | JApTHBIX 3aJad | HUHU CTAaHAAPT- CTaHZapTHBIX | pedepar,
JVKaMHU U3MEPEHHH Xa- | HaBBIKH, IME- | C HEKOTOPBIMH HBIX 337134 C 3aga4 6e3 JOKJag,
PaKTEepUCTHK U Hapa- 10T MECTO HeJl0YeTaMH. HEKOTOPBIMHU OILINOOK U TECTHI,
METpOB SIBJICHUH, CBSI- rpyObIe HeJl0YEeTaMH. HEJI0YETOB. BOIIPOCEI
3aHHBIX C Oymymien OIIHOKH. K 3K3aMEHY

[IPAKTUYECKOH eATENb-
HOCTBIO;

— ocHOBamu HH(pOpMa-
LIMOHHOM TE€XHHKHU.

7.3 TunoBble KOHTPOJIbHbIE 3a/IaHUSI WJIM MHbIE MaTepHajibl, He00XO0-
AUMBbIE ISl OLEHKH 3HAHMH, YMEeHUiIi, HABBIKOB, XapaKTePU3YHIIHUX ITANbI
popmupoBanusi komnereHuuii B mpouecce ocsoenuss OIIOII BO

3amaHus I KOHTPOJIbHOI Pa0doThI

3a,Z[aHI/IH COCTAaBJICHEI I10 TpI/IIII_[aTI/IBapI/IaHTHOﬁ CHCTCMC (HpI/IBGI[eH OIHH M3

BApUAHTOB).

KonrpoabHas padora Ne 1. Mexanuka. MexaHu4eckue Kojie0aHus.

Yupyrue BOJIHBI

1. Kamenb, OpollleHHBIM TOPU30HTAILHO, YAl Ha 3eMJII0 uepe3 Bpemsi t = 3 ¢ Ha
paccrosiauu | = 27 M 1o ropu3oHTamu oT Mecta Opocanus. C Kakoi BBICOTHI h
OpomuieH kaMeHb? C Kakoi CKOpPOCThIO v, OH OporieH? C Kakoil CKOPOCTBHIO U OH
ynazer Ha 3emiito? Kakoil yros ¢ COCTaBHT TpPaeKTOpUs KaMHS C TOPU30HTOM B
TOYKE €r0 NaJcHUs Ha 3eMII0?

2. K pesunoBomy 1mHypy miauHou | =40 cMm 1 paauycoM I = 1 MM MOJBEIICHA THPS
maccor m = 0,5 xr. 3Has, uro Mmoxysb fOHra pesunsl £ = 3 Mlla, HaiiTu nepuon
BEPTUKAJIBHBIX KOJICOAHUI TUPH.

KonTpoasnas padora Ne 2. Moaexkyasipaas ¢pusuka. Tepmoannamuka

1. TpexatomHuslii ra3 noxa gasieHuem P = 240 klla u remneparype t = 20°C 3anu-
MaeT 00beM V = 10 51. Onpegenuts TermwtoeMkocTs C, 3TOro raza npu nocTosIHHOM
JTaBJICHUM.
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0 0
2. Cxonbko TemnoTsl nornomarot 200 r Bogopoaa, Harpesasicsh ot 0° no 100” C mpu
nocrossHHOM jaasneHnn? Kakos mpupocT BHyTpeHHeW sHeprun raza? Kakyro pabo-
Ty COBepIIaeT raz?

KonrpoabHast padora Ne 3. DuekrpocraTuka. [locTosIHHBIN 3JIeKTPUYeCKU I
TOK

1. B BepmHax paBHOCTOPOHHETO TPEYTOJIbHHUKA HAXOIATCS OJIMHAKOBBIE TTOJI0-
)KuTenbHbIe 3apsabl ( = 2 HKi. Kakoi oTpuniatenbHblil 3apsa (f; HEOOXOAMMO T0-
MECTHUTh B IIEHTPE TPEYTrOJIbHUKA, YTOOBI CHJIa MPUTSHKEHUS C €T0 CTOPOHBI ypaB-
HOBECHJIa CUJIbI OTTAJIKUBAHUS TTOJIOKUTEIBHBIX 3apsJI0B?

2. barapes u3 mocnenoBaTelbHO COCIMHEHHBIX compoTuBieHud Ry, R, , Ry u
DJIC 6 =10 B ¢ BHyTpenanm conpotubiendeM ¢ I =1 Om umeer KIIJT 0,8. IMane-
HUS HalpsDKEHUs Ha conpoTuBieHUsX Ri, R, paBHbl 4 B u 2 B cOOTBETCTBEHHO.
Haiitu TOK B 1emnu.

KonTpoubHasi padora Ne 4. Duekrpuueckue kojgedanus. [lepemenHblil TOK

1. Kakoe conpOTHBIIEHHE MOXKET COAEPKATh KOJIeOATEIbHbIN KOHTYP, COCTOSILIUN
U3 KaTyIIKH ¢ UHAYKTUBHOCTBIO L =10 M['H u konzeHcaTopa emkocthio C =4
MK®, 4TOOBI B HEM €LII€ MOIJIM BO3ZHUKHYTh 3JIEKTPOMAarHUTHbBIE KOJICOaHUs?

2. Konnencarop emkoctbio C = 1 Mmx®d, pesucrop conporuienueM R = 3 kOm u
KaTyIllKa MHIYKTUBHOCTH C MHIYKTUBHOCTBIO L = 1 MI'H BKIIFOUEHBI apaieTIbHO
B II€Ib MIEPEMEHHOT0 ToKa yacTtoToi V = 50 I'i. HailiTu nojsHoe conpoTuBiIeHUE
IETH U CIBUT (ha3 MKy HANPSHKCHUEM U TOKOM.

KonTpoabnasi padora Ne 5. BosiHoBasi onTuka

1. V3 ToHKOW IIOCKOMApAICIbHON CTEKISHHOM IUIACTUHKH
U3TOTOBJIEHBI TpHU JIMH3bI. DOKYCHOE paccTosiHUE JIMH3 1 U 2,
CJIOKEHHBIX BMeCTe, paBHO — fi,, hoKycHOE paccTosiHuE TUH3 2
u 3 paBHo — fy3. Ompenenure GOKYCHOE PacCTOSTHUE KaXIOM
U3 JINH3.
2. JIns u3MepeHusl moKas3aTess IpeJoMIISHUS aMMIaKa B OJTHO U3 Tjied nHTepde-
pomeTpa MalikenbCoHa TOMEIIEHA 3aKphITasi ¢ 00€MX CTOPOH OTKayaHHas /10 BbI-
COKOT'O BaKyyMa CTeKJIsIHHAs TpyOka aymHou | = =15 cm. [lpu 3amonnenun tpyo-
KM aMMHaKoOM MHTEp(PEepEeHIIMOHHAs KapTUHA JUIsl IJTMHBI BOJHBL A= 589 HM cMe-
ctuiiachk Ha 192 mosocel. Onpenenure nokazaTesiab MPeTOMIICHUSI aMMHUAKA.

b

KonTpoubHasi pabora Ne 6. KBanTroBasi ontuka

1. OnpenenuTh MaKCUMaIbHYIO CKOPOCTH (DOTORIEKTPOHOB, BEUICTAIOIIUX U3 Me-
Tajuia npu o0ay4yeHuu y—poroHamu c 3neprueit 1,53 MaB.
2. OnpenenuTh JUIMHY BOJHBI Je Bpoiisist 21eKTpOoHOB, 6GOMOApAUPYIOIINX aHO PEHTIe-
HOBCKOH pr6KI/I, €CJIM KOPOTKOBOJIHOBAA I'paHUIa CINIONIHOTO PCHTTCHOBCKOTO CIICKTPa
Amin = 2 HM.

TecTnl
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[IpuMepb! TECTOBBIX 3aJaHUN

. Mexanuka

S: MexaHuka u3ydJaer...

-: IBWYKEHHE TEJI C yU€TOM MPUYHH, BBI3bIBAIOIINX JABIKEHUE

- pas3JIM4YHBIC BUbI MCXaHUYCCKOT'O JIBUKCHUA oe3 Y4€Ta NPpUYXH, BBI3BIBAOIINUX 3TO JIBUKCHHUC
- YCIIOBUSI PABHOBECHS TEJI, HAXOISAIIUXCS MO IEHCTBUEM CHIT

+: BUJAbI MCXaHUYCCKOI'O ABUKCHHUA U IIPUYNHBI UX BO3HHUKHOBCHUA

-: S: Maccoii Tena Ha3bIBa€TCS BEJIUYHHA, ...

-: U3MepsieMasi KOJIMYECTBOM BEIIECTBA, COJIEPIKAILIEMCS B TAHHOM TeEJe
: U3MepsAeMasl CHJIOH, ¢ KOTOPOM T€JI0 NIPUTATUBAETCS K 3eMile

-1, ©3MepsieMasi OTHOIIICHUEM Beca IAaHHOT'O BEIECTBA K €r0 00beMY

-: IBJIAIOLIASACS MEPOM MEXaHHYECKOI0 B3aUMOJACHCTBUS TEN

+: onpeaesstollasi MHEPIUOHHbBIC U TPAaBUTAIIMOHHBIE CBOMCTBA TEN

S: Bpems paBHOMEPHOro JBMXKEHUSI aBTOMOOWJIS 1o MocTy anuHoi 480 M co ckopocThio 18

KM/Y paBHO. ..
+: 96 ¢ - 27c¢ -:27 4 -: 8640 ¢

S: BricoTa qoMa mpH BpeMeHHU MaJeHUU COCYJIBKY 2 ¢ TIOCTIE Hayaia JBUKEHHS PaBHO. ..
- 15wm +:20 M - 45 M - 60 M

S: Teno nBuXkeTcs ..., €CIM CyMMa BCEX JEUCTBYIOUINX CUJI paBHA HYIIIO
-: PaBHOYCKOPEHO

- 110 OKPY>KHOCTH

-1 C U3MEHEHUEM CKOPOCTH

+: IPAMOJIMHENHO U PABHOMEPHO WJIM ITOKOUTCS

S: Cuna Tsru aBromoOuist Mmaccoit 14 1 npu npoxoxaenuu 50 m 3a 10 ¢ ¢ koapunueHToM Tpe-
Hus 0,05 paBHa. ..
+: 21 xH. - —7xH - 21H - TH

S: Kunetnueckoi sHepruei Ha3bIBaeTCs. ..

-: DHEprus, 3aBUCALIAs OT B3aUMHOI'O PACIIOJIOKEHUS TEII WIKM YaCTEH Tea
-: DHEprus Tela, MOAHATOro Haj 3emilen

-: DHEprus Najarolero Tena

+: sHeprus, o0yCIOBIEHHAs MEXaHUYECKUM JIBH)KEHUEM Tell

S: IloTenunanpHast SHEPrud NOAHATOTO OTHOCUTCIIBHO ITOBCPXHOCTH 3emi Ha BBICOTY 20 M Te-

Jla Maccoi 3 Kr paBHa...
-2 60 JIx +: 600 JIx -2 0,15 JIx - 1,5 Ix

1. KosieOanus 1 BOJIHBI

S: Tapmonuveckumu KoaeOaHUSIMU HAZBIBAIOTCA. . .

-: KoJIeOaHMs1, COBEPIIAIOIINECS OTHOCUTEIHHO MOJIOKEHUS PAaBHOBECHUS

+: KonebaHus, COBEpIIAIOIINECs MO 3aKOHY CUHYCa WJIH KOCHHYCa

-: BBIHYXXJICHHBIC KOJIOAHUS Tela MO ACHCTBUEM BHEIITHEN CHJIBI

-: cBOOOIHBIE KOJIeOaHUS B pe3y/IbTaTe KaKOro-Tu00 OJHOTO HAYaIbHOTO OTKIOHSHHUS

S: Ilepuon konebaHuii MOABEIICHHOTO K MpyxHHe kecTtkocTbio 0,05 H/m rpysa maccoit 200 r
paBeH. ..
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+:13 ¢ -+ 25¢ -1 524 ¢ - 3,1c

S: Nsmenenwue (as3pl rapMoHHUECKOTO KosieOanus Ha 180 rpaycoB COOTBETCTBYET. ..
-: TIOJTHOMY TIEpUOJTY KOJICOaHHUs

+: TIOJOBUHE MEpHOAa KOJIeOaHus

-: YETBEPTH MepHOJa KoIeOaHHs

-: JIByM IepHOJaM KoJIeOaHMs

S: Jlnuna paaroBosHbel 600 M COOTBETCTBYET YaCTOTE...
-1 2MI'g +: 0,5 MI'1 - 1,5MI'n -: 6 MI' - 3MI'1

I1l. Moaexkyasipuasi pu3nKa U TEPMOAMHAMHUKA
S: Temmneparype 50 K coorBeTcTBYyeT 3HaUeHHe TemMneparypsl 1o Llenbcuto. ..
- 323°C +:-223°C -1 50°C - -50°C

S: Cpenusiss kBagpaTuyHasi CKOPOCTh MOJIEKYJ a30Ta IpU yBEIUYEHUU TemIepaTypsl rasa B 4
paza...
-: He m3amenutcsa. -: Ypenuuutcesa B4 paza. +: YBenuuutcs B 2 pa3a.-: YMEHBLIUTCS B 2pasa.

S: BHYTpeHHH}I OHCPIuia nACaJIbHOI0O OAHOATOMHOI'O I'a3da paBHaA...
-1 2RT/2 -1 3pT/2 +: 3pV/2 -1 pVI/3 -1 3VT/2

S: YUwmcio creneHeit cBo0OIbI | 0THOATOMHOM MOJICKYJIbI IPU KOMHATHOW TEMITEpaType paBHo. ..
-i=5 +101=3 -i=6 -i=1

S: Buyrpennsis sneprus 2 mosieid renust npu T = 300 K paBHa...
-1 0,6 xJIx -1 0,67 xJIx -: 2,49 xJIx -1 4,98 xJIx +: 7,48 xJIx

S: Cogepuiennas razom padota npu nosydeHur 500 K TEIIOTHI U YBEIHMYEHHH TPH 3TOM
BHyTpeHHeill 3Hepruun Ha 300 [k paBHa...
+: 200 Ix - 800 [Ix 0 -1 500 Jx

S: CosepiienHas pabounm tenom padota B TermioBom asuratene ¢ KI1/] 30 nporienToB mpu mo-
Jy4eHUH OT HarpeBartens 5 K/ TemaoThl paBHa...
-2 150 000 dx +: 1500 [Ix -2 150 JIx -1 67 Ix

IV. DaekTpuyecTBO 1 MATHETU3M

S: ICTOUHUKOM 3JIEKTPOCTATUYECKOT'O MO SBISETCS. . .
-: IOCTOSIHHBIN Mar"ur.

-: IPOBOJHUK C TOKOM.

+: HENOJABM)KHBIN DJIEKTPUYECKUH 3apsil.

-: IBIKYIIUICS DJIEKTPUUECKUN 3apsil.

S: Cuna B3auMOJEHCTBUS ABYX TOUEUHBIX HEMOJBMKHBIX 3apsA/I0B IIPH YBEIUYCHUN PACCTOSIHUS
MeXIy HUMH B 4 pasa...

-: yBeJIM4uTCs B 4 pasza

- YMEHBIINTCS B 4 pa3a

-: yBenuuutcs B 16 pa3

+: ymMeHbuTCs B 16 pas

S: Mozynb HanmpsHKEHHOCTH JJIEKTPUYECKOTO TIONS B TAHHOW TOYKE TPU YMEHBIICHUU 3apsfa,
co3Jaroulero noiue, B 3 pasa...
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+: ymeHblInTCA B 3 pasza
- YBEJIMYMUTCSA B 3 paza
-: yMeHbIIUTCH B 9 pa3
-! HE U3MEHUTCS

S: CutoBo# XapaKTepUCTUKOW MAarHUTHOTO TIOJIS CITY)KHT. ..
-: TIOTCHIIMAJ

-: MarHUTHAas MPOHHUIIAEMOCTh

+: MarHuTHAst HHYKIIHSI

-: pabora

S: Hasenennslii B pamke Moayib DJIC MHAYKIMY NIPU YBEIUYCHUH MarHUTHOTO IMOTOKA C 4 110
12 B6 3a 2 ¢ paBeH...
+: 4B - 8B - 12B - 16 B

S: Cuna JlopeHiia, aeiicTByoIas Ha 3apsij, IBYOKYITUNCS C TTOCTOSTHHOW CKOPOCTHIO B MarHuT-
HOM I10JI€ IIPONOPLMOHAJIBHA ...

+: BEKTOPHOMY MPOM3BEICHUIO BEKTOPA CKOPOCTH U BEKTOPA MATHUTHON MHAYKIIUU

-1 CKJISIPHOMY ITPOU3BEJICHUIO BEKTOPA CKOPOCTH M BEKTOpPa MAarHUTHOW MHIYKIIUU

-: CyMME CKOpPOCTH U MAarHUTHOM UHTYKIIUU

-: pPa3HOCTH CKOPOCTH M MATHUTHOW WHIYKITUU

S: MHIyKTUBHOE CONMPOTHUBIIEHNE KATYLIKU [IPH YBEIMUEHUHU YaCTOTHI IIEPEMEHHOr0 TOKa B 2
pasa...

+: yBeJMYHUTCS B 2 pasza

-: yBenuuuTcs B 4 pasza

: yBesnnuutes 1,41 paza

: yBenuuuTcs B 4 pasza

- YMEHbIIUTCS B 2 pas3a

S: JleiicTBytomiee 3HaueHUe HanpspKeHUS 220 BOJBT - €T0 aMILTUTYTHOE 3HAYCHHUE. .
-2 127 B -2 157 B +:310B -:440 B

S: O,Z[I/IH N3 OCHOBHBIX ITOCTYJIATOB TCOPHUU Makcgenna ...

+: MNEPEMEHHOC MArHUTHOC IMOJIC MOPOKIAACT BUXPEBOC IJICKTPUICCKOC
-. MaroHuTHOC I10JIC HC UMCCT UCTOYHHUKOB

= QJICKTPHUYECCKOC ITOJIC UMECT NCTOYHUKHU

- HBHX(YMHﬁCH BHGKTpI/I‘-IeCKI/Iﬁ 3apsan CO3J1a€T MarHUTHOE I10JI€

V. OnTuka

S: CBer B ONTHYECKU OJTHOPOJHOM Cpejie pacpOCTPaAHSETC. . .
-1 110 SKCIIOHEHTE

+: IpSAMOJIMHEITHO

-: 110 CHHYCOU/JIE

-: o runepooe

S: dokyc - 370...

-: paCCTOSIHHE OT ONTUYECKOr0O LEHTPA JIMH3BI 10 TOUKHU IIEPECEUCHUS TPETOMIIEHHBIX JIy4er

+: TOuka, B KOTOPOH IMOCIJI€ MPETOMIICHHsI COOMPAIOTCS BCE JIy4YH, NaJaroliue Ha JIMH3Y Mapaj-
JIEIBbHO TJIaBHOM ONTHYECKOM OCH

-: IPO3pavyHOE TEJIO0, OTPAHUYEHHOE JBYMS MOBEPXHOCTIMHU

-: TOUKA, 4Yepe3 KOTOPYIO MPOXOJAT JIyYd HE MPETOMISACh

15



S: KorepeHTHBIMU Ha3bIBaIOTCS BOJIHBHL. . .

-: pa3HOCTh (Da3 KOTOPHIX MEHSETCS C TECYCHUEM BPEMCHH

+: pa3HOCTH (Pa3 KOTOPBIX OCTAETCS MOCTOSHHOW BO BPEMEHU
-: pa3HOCTH (ha3 KOTOPHIX BCET/a PaBHA HYIIO

-: J10ObIE BOJIHBI BCEr/la KOr€pEHTHBHI.

S: lucniepcueii cBeTa Ha3bIBACTCA . ..

-: pacceuBaHue OEIOro CBETa BEIIECTBOM

+: 3aBUCUMOCThH a0COJIFOTHOT'O TOKAa3aTelsl MPEeIOMIICHHUSI BEIIECTBA OT YACTOTHI MaJaloniero Ha
BELIECTBO CBETA

-: TIOTJIOIIEHUE CBETa BEUIECTBOM

-: oru0aHue CBETOBBIMH BOJTHAMH MPETISTCTBHA.

S: UaTepdepennueii cBera Ha3bIBacTCS

-: CJIOKCHHUE B ITPOCTPAHCTBE CBETOBBIX BOJIH, MPH KOTOPOM TIOJIy4aeTCsl YCHICHUE CBETA

-: CIIOKCHHUE B TPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM IOJIy4aeTcsi OCIabJICHUE CBETa

+: CIIOXKEHHE B MPOCTPAHCTBE KOTEPEHTHBIX BOJIH, MPH KOTOPOM IOJIy4aeTCsl YCUJICHHE WIIH
ociabiieHue Pe3yJbTUPYIOLICH CBETOBOW BOJIHBI

- pasjoxeHue 0eI0ro cBeTa B CEKTp AU(DPAKIIUOHHON PEIICTKOM.

S: Iudpakiumeit cBeTa Ha3bIBACTCA. . .

- TPOCTPAHCTBEHHOE TIepepaclpeieieHUe YHEPTHH CBETOBOTO M3IIYUCHUsS IPU HATOXKCHHUH
JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJH

+: oruOaHue CBETOBBIMH BOJTHAMH IPESTCTBUI

-: OTpPaXEHHE U MPEIOMIICHHE CBETOBBIX BOJH

-: pa3oXKeHHE 0SJIOTO CBETA B CIICKTP AU(PPAKIIMOHHOW PEIICTKOH.

S: Ilonsipu30BaHHBIM HA3bIBAETCS CBET. ..

-: CO BCEBO3MOKHBIMU PaBHOBEPOSTHBIMH KOJICOAHUSMHU BEKTOpPA HANPSHKEHHOCTU BJIEKTpUYe-
CKOTrO IOJIs

+: Kosne6aHUs BEKTOpa HAMPSHKEHHOCTH AJIEKTPHUYECKOT0 OISl KOTOPOro KaKUM-ITH00 00pa3oM
YIOPSAIO4YEHBI

-: Kosie0aHMs BEKTOPOB HAPSHKEHHOCTEN 3JIEKTPUYECKOI0 M MarHUTHOTO TIOJIed KOTOPOro
IIPOTHUBOIIOJIOKHBI

- HUCIIyCKaeMblii €CTECTBEHHBIMU UCTOYHUKAMMU CBETA.

V1. AtomHas u siiepHasi pu3uka

S: Hanmensbimas sHeprust Tpedyercst 1715l OCBOOOKACHHUS dIIEKTPOHOB, PACTIONOKEHHBIX Ha ...
-: Onmokaiiiei K sapy o0oj0uke aTomMa

- BHyTPEHHUX 000JI0YKax aroma

+: BHeIlIHel 000104Ke aToMa

-: cBOOOIHOM opOuTE

S: ATOMBI MOTYT...

-: 3ny4aTs 1100y10 TOPIMIO SHEPTUH, a MOTJIOUIAaTh JUIIb HEKOTOPbII AUCKPETHBIM HabOop 3Ha-
YEHU SHEPTUH

-: Ilornomars J100yI0 MOPLUIO SHEPTHH, a U3JTy4aTh JIMIIb HEKOTOPBIN JUCKPETHBIN HaOOp 3Ha-
YEHU SHEPTUH

+: M3ny4aTh ¥ MOTJIoUIaTh JUIIb HEKOTOPBIM JUCKPETHBIN Ha0Op 3HAYCHUN SHEPTUU

-: 3my4ats ¥ nornomars 100y0 MOPLUI0 SHEPTUH.
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S: Mopens aroma bopa — 31€KTpOHBI MOTYT JBUTATHCS B aTOME ...
+: TOJBKO IO ONPEeIEHHON opouTe

-: TOJIBKO IO BHEIIHEH opOuTe

-: TOJIbKO 110 BHYTpEHHEN opoute

-: HE MOT'YT JIBUTaThCs

S:SInpo u3oTomna paaus ¢ MaCCOBBIM YUCIIOM 226 U 3apsA0BBIM 88 COCTOUT U3...
-: 226 pOTOHOB U 88 HEUTPOHOB

+: 88 mpotoHOB U 138 HEWTPOHOB

-: 88 snexkTpoHoB U 138 IpoTOHOB

-: 138 npoToHOB U 88 HEUTPOHOB

S: B kauecTBe TOIUIMBA ATOMHBIX 3JIEKTPOCTAHINI HCIIOIB3YeTC ...
+: ypan - KAMEHHBIN yTroJb -1 KaJAMHH -: rpadur.

O©CoOoO~NO O WwWN -

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26

27
28

29
30

Tembl pepepaTon

IIpocTtpaHcTBO U BpeMs B (pUBHKE.

CoBpemenHas (pu3nvecKas KapTHHA MHPA.

Kocmonornueckue ruroTes3sl 0 MPOUCX0KACHUY BeeneHHoM.

I'paBuTanus.

CrnieunanbHasi TeOpUs OTHOCUTENIBHOCTH U €€ 3KCIIEpUMEHTalIbHAsL IPOBEPKA.
OO1w1ast TeOpHst OTHOCUTENBHOCTH U €€ SKCIIEPUMEHTAJIbHAS IIPOBEPKA.
CuHepreruka Kak Hayka 0 CaMOOPTraHU3alUH OTKPBITBIX CUCTEM.

CBolicTBa ¥ IPUMEHEHHE IEKTPOMarHuTHeIX BosiH CBY-auanasoHa.
TepMOMHINKATOPHBIE JKUIKOKPUCTALINYECKUE IUICHKH U UX IPUMEHEHUE JUUIS BU3YaJlH-
3allMY TEMIEPATYPHBIX MOJIEH.

WudpakpacHble MHPOMETPHI U KX TIPUMEHEHHUE [T OTIPENICIICHUS TEMIIEPATYPHBIX MOJIEH.
PeHTreHOCTpYKTYpHBIN U PEHTT€HOCIIEKTPAJIbHBIN aHAJIU3.

Bo3aelicTBue 31€KTpHUYECKOro TOKa Ha OPraHU3M YEJIOBEKa.

3amuTa OT 3JIEKTPOMAarHUTHBIX U3JIy4E€HUN.

3aKpy4eHHbIN CBET

HanorexHomoruu: nemnu u 3aayu.

ATOMHasl SHEpreTuKa: NpUHILIUIIBI, TpoOsIeMBbl, Oyaylee.

Bonoponnas sHepreruka.

MexayHapoaHbIN IPOEKT IO BBICOKOTEMIIEPATYPHOMY CUHTE3Y.

Y cKOpUTENH 3JIEMEHTAPHBIX YaCTHLI.

DneMeHTapHbIE YaCTHUIIbI

bonpmoii axpoHHbIN KoJU1aiaep.

bo3on Xwurrca

KBapku.

YacTuipl 1 aHTUYACTULBL.

['paBuTanimoHHBIC BOJTHBI: MPECKA3aHNE U PETUCTPAITHSI.
CBepXIpOBOIUMOCTb.

l'onorpadust u ee npuMEHEHUE.
PagnoakTHBHBIE U30TOIBI U MX IPUMEHEHUE

JlybHa — (habpuka CBEepXTKEIbIX JIEMEHTOB
Marepust 1 anTUMATEPHSL.

TeMbI TOKJIa10B

DNIEeKTPOMOOUITH.
ABTOMOOWJIbHBIC ABUTATENN U UX BIUSHUE HA SKOJOTHIO.
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Boowo~vwo os~w

Bonoponansie nBurarens.
ABTOMOOHILHBIE MacIIa.
ABTOMOOMIBHEIE TOIIMBA.
Boennsie aBToMo0uan Poccun.

bponeaBromobunu Poccun.
DneKTpoodOpyA0BaHNE aBTOMOOWIICH.
Pabouyue nuKkIibel gBUTaTesei.

['padeH 1 MepCIEKTUBEI €70 TPUMEHECHHSI.

11 Meramarepuansl.

12 HeiiTpanu3anuus BEIXJIOHBIX T'a30B aBTOMOOHIICH.

13 Betporeneparopsl

14  BoisiHOBBIE F€HEPATOPHI AIEKTPOIHEPTUH.

15 Bsicokoremnepatyphubie cBepxnpoBogauku (BTCII).

16 ConneuHas SHepreTuka

17 MourHbie CBETOUO/IbI U UX IPUMEHEHHE.

18 Jlazepsl 1 UX IpPUMEHEHUE.

19 TlonynpoBOJHUKOBBIE Ja3€Phl.

20 TexHomorn4YecKue Ja3epsl U UX PUMEHEHHE.

21 T'erepoCTpPYKTYpHbIE HHKEKIIHOHHBIE Ja3€ePHhI.

22 OnTudeckue cpencTsa 00pabOTKH U niepenadn HHHOpMAIUH.
23  AxycTHueckas MOAYJISIHS CBETA U €€ UCIOJIb30BaHHe B MH()OPMALIMOHHO-

M3MEPUTEIbHOU TEXHUKE.

24  OnTHyYecKue BOJIOKHA M UX XapaKTEPUCTHKH.

25 BOJOKOHHO-ONTHYECKUE TUHUH CBS3H.

26  DIIEKTPOONTUYECKHUE, MArHUTOONITHUECKHUE, YIIPYroonTHYECKUE (P (EKThI B KpUCTAILIaX.
27 OnTUYeCcKHe MPOIEeCCOPHI.

28 KK-uHIuKaTOphl U SKPaHBI.

30 Hocwurenu nHpOpMAIUK C Ja3epPHOMN 3alTUCHIO0 U CUUTHIBAHHEM.

O 00 1N DN K W —

Tembl J1a00paTOpHBIX PadOT:

. I3Mepenune [UIMH MTaHTeHIIMPKYIEM U MUKPOMETPOM

. ITpoBepka 3akoHa ['yka u onpenenenust moayis FOHra craabHON MpOBOIOKH

. I3y4yeHue 3aBUCUMOCTH Mepro/ia ypyrux KojedaHuii OT Macchl

. OnpeneneHys MIOTHOCTU CHITYYHX Tell

. I3yueHne 3aKOHOB BpamaTeIbHOTO ABIKEHHS TBEPIOTO Tela

. Onpenenenye yCKOpEHUs CUIIbI TSHDKECTH ITPU MOMOIIM MaTeMaTHYeCKOro MasiTHUKA

. Onpenenenne BIaKHOCTH BO3TyXa

. Onpenenenne ko3 PuiineHTa BI3KOCTH KUAKOCTH MeTogioM CTokca

. Onpenenenne ko3¢ UIIMEHTa MOBEPXHOCTHOTO HATSHKEHHS JKHIKOCTH IO CIOCOOY OTphIBa

Kaljin

10

. OHpGI{GJ’IGHI/Ie YJIGJ'II)HOI\/'I TCIIJIIOCMKOCTH I/ICCJ'ICJI}’CMOI\/'I KUAKOCTH C IMOMOMIBIO JJICKTPOKaAJIO-

pUMeTpa

11
12

13.
14.
15.
16.
17.
18.
19.

. Onpenenenne mokasarens aauadaTsl BO3IyXa METOJOM a/Ina0aTHOTO PaCIIUPEHUS

. Omnpenenenne yaeabHOM TEIUIOTHI TapooOpa30BaHUs BOIBI

WccnenoBanue 25eKTpUUeCcKuX 1eTe Ha OCHOBaHUH 3ak0HOB Kupxroda n Oma
OrnpeneneHne SHEPreTHUYECKUX XapaKTePUCTUK AJIEKTPUUYECKOTO HarpeBaresis

N3yuenue TepmMoanemMeHTa

Ornpeznenenrie ropu30HTAIBHON COCTABIISIIOLIEH HAMIPSKEHHOCTH MAarHUTHOTO MOJIS 3eMJTU
HccnenoBanme xapakTepucTuk TpaHchopmaTopa

Ornpenenenne 3IEeKTPUYECKON EMKOCTH U EMKOCTHOT'O COITPOTUBIICHUS KOHIEHCATOpa
Omnpenenenne napamMeTpoB KaTYIIKU HHAYKTUBHOCTH
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20. UccnenoBanue noTpedaeHNs IEKTPUYECKON SJHEPTUU Harpy3KaMH IEPeMEHHOT0 TOKa

21. OnpeneneHus: CBETOTEXHUYECKUX XapAKTEPUCTHUK JIaMITbl HAKaJIMBaAHUS

22. OmnpeneneHusl ONTHYECKON MIOTHOCTH M KOHLEHTPALIMK OKpALIEHHBIX PACTBOPOB IpHU IO-
MOIIIM KOHIICHTPAIIMOHHOTO (POTORIEKTPUUECKOTO KaJIOpUMETpa

23. Onpezernienne noka3aress IpeIoMICHHUS CTEKIIa

24. OnpeneneHusi KOHIIGHTPAI[MM M MOKa3aTels MPEIOMIICHHs pacTBOpa caxapa pedpakToMeT-
poMm

25. Onpepenenus raaBHOTO (POKYCHOTO PacCTOSIHUSI COOMpAIOIIel U pacCEeMBAIOIICH JTUH3

26. OnpezenieHne JIMHBI CBETOBOW BOJIHBI € MTOMOIIIbIO KoJjel] HproToHa

27. OnpezesieHne JJIMHBI CBETOBOW BOJIHBI 11O AUGPAKIIUOHHOMY CIIEKTPY

28. Onpenenenus KOHLIEHTPALMU pacTBOpa caxapa IoJIsIpUMETPOM

29. UccnenoBanue BaKyyMHOTO (hOTODJIEMEHTA

Bomnpocs! u 3a1aHus 11 POBeAEHUS] TPOMEKYTOYHOT0 KOHTPOJISI
(3x3amMeHa)
KommneTeHnusi: cnocoOHOCTh K a0CTPaKTHOMY MBIIIUICHUIO, AaHAJIU3Y, CHHTE3Y
(OK-1)
Bonpocsl k 3k3ameny (1-i cemecTp)

1. Kunemartnueckoe onucaHNe MEXaHUYECKOTO JIBUKEHUS: CCTeMa OTCUYETa, TPACKTOPHS,
IIyTh, IEPEMEILECHNE, CPEAHAS YU MTHOBEHHAS! CKOPOCTh, YCKOPEHHE.
2.  XapaKTepUCTHKH MPSMOIMHEHHOTO PABHOMEPHOTO M PaBHOIEPEMEHHOTO JABIKEHHS.

3. KwunemaTuka BpamatejIbHOTO JIBHKCHHUS. YTIIOBOE MEpPEMEIICHUE, CKOPOCTh M YCKOpe-
Hue. CBs3b JIMHEWHON CKOPOCTH C YTIIOBOM.

4. PaBHOMEpHOE JIBUKCHHUE 110 OKPY)KHOCTHU: TIEPUO/I, YacTOTa. XapaKTEPUCTUKHU PAaBHOIIE-
PEMEHHOT'O BPAIaTEIbHOTO JBUKCHHUS.

5. HWHepuumaibHbie U HEWHEPIMAIbHBIC CHUCTEMbI OTcueTa. OCHOBHBIC 3aKOHBI JUHAMUKU
HeroTona.

6. HeunepnuansHbie cuctembl oTcueTa. CHUIIbI HHEPIMH. Y paBHEHHE JUHAMHUKU B HEMHEP-

UAJILHOU CUCTEME OTCUETA.

Cunsbl B Mexanuke. Culia TpaBUTAIIMOHHOTO MPUTSHKEHUSI, TSKECTH, BEC.

Cuiibl B Mexanuke. CHIIbI TpEHUS.

9.  Vmopyrue cunsl. Jlepopmariuy 1 HanpsKEHUs B TBEPIOM Telle, MOAYIHN YIPYTOCTH, KO-
s urment Iyaccona. Jlnarpamma nanpsokenuid. 3axoH ['yka. [loTeHmanpHas sHEpTUs
yIpyrojaeGpopMUpOBaHHOTO Tea.

10. VIMmynbc YacTHIIBI U MEXaHHUUECKOW CUCTeMbI. OTKPBITHIC U 3aMKHYThIC CUCTEMBI. 3aKOH

o N

COXpaHEHUs UMITYJIbCa.

11. IlenTp Macc (uHepiuu) cucteMbl. CBSA3b UMITYJIbCA CUCTEMBI CO CKOPOCTBIO JABHXKEHHUS
LIEHTPA Macc. Y paBHEHHUE IBHKEHUS LICHTPa Macc.

12. MoMeHT UMIyJIbCca YaCTHIIBI U CUCTEMBI YacTULl. MOMEHT CHJIbl. Y paBHEHHUE MOMEHTOB.
3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCa B 3aMKHYTOM CHCTEME.

13. Palorta mepemelieHus MaTepHaIbHOM TOYKM MO KPHUBOJIMHEHHOMY MyTH. MOIIHOCTS.
Kunernueckast 1 moTeHIMaNbHas YHEPTUS.

14. KoHcepBaTUBHBIE U HEKOHCEpBATHBHbIE CHIIBL. [loTeHIIMaIbHOE U HEMTOTEHIIMAFHOE 10~
Jie CuJ1. 3aKOH COXPAHEHUs MMOJTHOW MEXaHUYECKOW SHEPTHH.

15. Tsepmoe Teno Kak cucTeMa MaTepUalbHBIX Todek. [locTymarenbHOoe M BpallaTeslbHOE
JBUKEHHE aOCOIIOTHO TBEPJOrO Teja. YpaBHEHHs JIBUKEHUS U paBHOBECHUS TBEPIOTO
Tena.

16. Mowment u"epimn TBEpaOTO Tena. Teopema Ll TeitHepa. OcHOBHOE ypaBHEHHE TUHAMUKA
BpalllaTelbHOro ABMKEHMs. KMHeTnueckas 3Heprysl Bpallarolerocs Tena.
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17.

18.

19.

20.

21.

22.

23.

24,
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

CaoiicTBa )xuakocteil. JlaBneHue B nokosimeincs )xkuakoctu. 3akoH Ilackand. 3akoH Ap-
XUMea.

I'mpponnHamuka XKUIKOCTH, MeTOAbl onucaHus. Hecxumaemas xuakocts. MaeanbHas
KUAKOCTh. JINHUY TOKa U TPyOKH TOKa. MaHOMETpBI AJIsl U3MEPEHUS 1aBIICHUS B KHUIKO-
CTSIX.

VYpaBHEHHE HEPA3PBIBHOCTU CTPYH U CIIEICTBUE U3 HETO.

VpaBHenue bepHynu 1 uaeaibHON )KUAKOCTH, CIEACTBUE U3 HETO ISl TOPU3OHTAIIb-
HOU TpyOKHU Toka. BogocTpyiiHblil Hacoc.

Bsi3kast xuakocts. Cuibl BHYTpeHHETO TpeHus. JlamuHapHOE U TYpOYJIEHTHOE TEUYCHHUE.
Yucno Peltnonsaca.

JIBU>KeHMe Te B AKUAKOCTAX: CHIIa JIOOOBOTO CONPOTUBIIEHUS, MoAbeMHas cuia. [loab-

€MHas CHJIa KpbLIa CaMOJIETa.

Knaccudukanus xonebanuii. EAnHbIN MOAX01 K OMUCAHUIO KOJIEOAHUI M BOJH pa3iiny-
HOM (pm3nveckoil mpupoasl. ["apMoHHYecKHe KoeOaHusl, aMIUTUTY/1a, KpyroBasi 4acToTa
1 ¢aza. DHeprusi rapMOHUYECKHX KOJIeOaHui.

[Ipumepbl rapMOHMYECKUX OCHMJUISITOPOB: MPYXUHHBIA, MaTeMaTU4ecKuil u Qusude-
CKHMM MasiTHUKH.

CrnoxeHne TapMOHUYECKUX KOJIeOaHuil: a) OTHOTO HAINPABICHHS, OJHOW YacTOTHI; 0) 0J1-
HOTO HampaBJIeHUs U ¢1a00 pa3InyaronuXcsl 4acToT.

CrnoxeHue rapMOHMYECKUX KOJeOaHUM: a) B3aMMHO MEPHEHAUKYISIPHBIX OAHON 4acTo-
ThI; 0) B3aUMHO MEPIEHAUKYISAPHBIX U CJ1a00 pa3IHyaroIIyuXcs [0 YacToTe.

3aTyxaromue KojieOaHusl.

Beinyxennsie konaeOanus. Pezonanc.

BosiHoBOoe nBmkeHue B ynpyrou cpexae. [IpononbsHbeie u nonepednbie BOJHBL. [lnockas
CHUHYCOUAaJbHasl BoJIHA. JlJIMHA BOJIHBI, BOJHOBOM BEKTOp M (ha3oBasi CKOPOCTh. BoHo-
Basi IOBEPXHOCTh U (DPOHT BOJIHBI.

OpHOMepHOE BOJIHOBOE ypaBHEHUE. DHEPreTUUECKUE XapaKTEPUCTUKHU YIPYTUX BOJIH.
Maxkpockonnuyeckue cucteMbl. CTaTUCTUYECKOE U TEPMOJAMHAMUYECKOE OITMCAHUE MaK-
pocucreM. Mozeinb uaeanbHoro raza. OCHOBHbIE 3aKOHBI UJIEAILHOTO ra3a.

VYpaBHEHHE COCTOSHUS UACATBHOIO raza. JKCIEPUMEHTAIIBHBIE Ta30BbIE 3aKOHBI.
OcHoBHBbIE NpeCTaBIEHUs MOJIeKyIsipHO-KuHeTHueckoi teopun (MKT). OcHoBHOE
ypaBHeHne MKT. MonekynspHO-KHHETHYECKOE UCTOIKOBAaHUE TEPMOINHAMUYECKON
TEeMIIEpaTyphl U JIaBJICHUS.

Yucno creneHei cB000bl. 3aKOH paBHOpACIIPeIeIeHUs SHEPTUH 110 CTENIEHSIM CBOOO/IBI.
CpenHsist sHeprus MHOTOaTOMHOM MOJIEKYJIBI.

HepaBHoBecHble MakpocUCTEMBIL. SIBIIeHHs NepeHoca B razax. Oblee ypaBHEHHE Nepe-
HOCA.

SBnenune quddys3un. Ypasaenue nupdysun. Kooapduuuent nuddysuu, ero monexy-
JSPHO-KWHETUYECKasi UHTEpIpeTarusl.

SIBrieHNe TEIUIONPOBOAHOCTH. Y paBHEHHE TemionpoBogHocTH. KoadduuumenT remno-
MIPOBOJHOCTH, €70 MOJIEKYJISIPHO-KMHETHYECKAasi UHTEpIIpeTaIusl.

SIBnenue BA3KocTU. YpaBHeHHUE BiI3KOCTU. K03 puImeHT BA3KOCTH, €ro MOJIEKYJIsIpHO-
KMHETUYeCKasi HHTepIIpeTalus.

PeanbHble ra3el. YpaBHeHne Ban—nep—Baansca.

N3orepmbl Ban—nep—Banbsca. Kputnueckoe cocrosinue. ®asbl, ¢pazoBsie nepexonsl, pa-
30BbI€ MarpaMMel. PaBHOBecHE JKUKOCTH U Iapa.

TBepnoe coctosiHME Tela, KpUCTAIUIMYECKOE U aMOp(HOE COCTOSIHUE, TaIbHUM U OIIMK-

Hull nopsnok. Kpucrannnueckas pemerka v 6asuc. DiaeMeHTapHas siueiika KpucTauia, ee
apaMmeTphl.

TuIbI KPUCTAJUIOB B 3aBUCMMOCTH OT BHJA YACTHUL B y3JIaX PELIETKU U UX B3AUMOJCH-
cTBUil. PeanbHblie KpucTauibl. JKUaKUe KPUCTAIIIbL.
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43.

44,

45.
46.
47.
48.
49.
50.
51.

52.

53.

54,

55.
56.

CoiicTBa xujkoro cocrosinus. IloepxHocTHbIN ci10il. [IoBepXHOCTHOE HATSKEHUE.
CwmauuBanue. @opmyna Jlamnaca.

TepMmoauHaMuueckas cucTema, mapaMeTpbl COCTOSHUS, TEPMOIMHAMHYECKOE PAaBHOBE-
cue. BHyTpennss sHeprus cucteMsl. [lepBoe Hayano TepMOIMHAMHUKH.

[Ipumenenue nepBoro Hayajga TEPMOJAMHAMUKH K M30IIpolieccaM B rasax.
TennoeMKoCTb. Y 1eabHas U MOJISIPHAS TEINIOEMKOCTH, UX CBSI3b.

Anuabatuueckuii nporecc. Ypapuenue [lyaccona.

Huknuyeckue npouecchl. Pabora nukina. OOparumbie 1 HeoOpaTUMbIE MPOIECCHI.
Ternnoseie aurarenu. KII/] TermoBoro nBurarens.

Huxn Kapno. KITJI nukna Kapro mist uaeansHoro raza. O6parumocts nukia KapHo.
Peanbubie mukibl. HeocymecTBUMOCTh BEYHOTO jABUTaresiss. Bropoe Hauano tepmoau-
HaMHUKHU.

DOHTPOIUST UICATBHOTO Ta3a. DHTPOIUS KaK (PYHKIHUS COCTOSIHHS, €€ CTAaTUCTHYECKOE
tonkoBanue. ®opmyina bonbsimana.

TBepnoe cocTosiHue Tena, KPUCTAUIMYECKOEe U aMOp(HOE COCTOSIHUE, AaTbHUN U OJIHK-
Hull nopsnok. Kpucramnmueckas pemeTka u 6a3uc. DiaeMeHTapHas siueiika Kpucrauia, ee
rnapameTphbl.

Tunel KpUCTAJIIIOB B 3aBUCUMOCTH OT POJIa YACTHI] B y3JIaX PEIIETKH U B3aUMOJIEHCTBUIMA
Mexay HuMH. Peanpabie kpuctaiwisl. JledekTsl B kpucTaiuiax. Biusiaue nedekroB Ha
MIPOYHOCTh KPUCTAJIIOB.

Kuakue KkpucTasibl, UX BUIbI U CBOMCTBA.

CaoiictBa xuakoro cocrosinus. [loBepxHocTHbIN ci10i. [IoBepXHOCTHOE HATSKEHUE.
®opmymna Jlamnaca. CmaunBanue. KanumispHeie siBJICHUSI.

3apanus aJs IMPOBECIACHUSA IK3aMEHA

ABTOMOOWJIb MTPOEXaj TPETh MYTH CO CKOPOCThIO 1 = 60 kM/4. Jlanee Y4 octaBmerocs
BPEMEHHU OH €XaJl CO CKOpOCThI0 02 =50 KM/4, a 3aTeM IBUTAJICS CO CKOPOCTBIO 03=

=90 xM/u. HaiiTu cpeHIo CKOpOCTh < 0> aBTOMOOWIISL HA BCEM ITYTH.

MartepuanbHasi TOUKa ABMXKETCS B INIOCKOCTHU Xy COTJIACHO YPAaBHEHUSAM X = A+Bit+Cyt?
ny = A+ Byt + +C2t2, rae Bi=7m/c, C, =2 M/CZ, By=—1m/c, C,=0,2 M/c?. Onpenenutsb
MOJTyJIM CKOPOCTH M YCKOPEHHUS TOYKH B MOMEHT BpeMeHH 11 = 5Sc.

Teno 6pomeno nox yriaoM a = 30° Kk rOpU30OHTY ¢ HaYaJIbHOW CKOPOCTBIO tp = 20 M/C.
[IpeneOperasi cONpOTUBICHUEM BO3AyXa, ONPEAETUTh CKOPOCTh Tela, HOPMAIbHYIO U
TaHTCHIIMATHFHYI0 COCTABIIAIOIINE YCKOPCHHSI M PAJNyC KPHUBH3HBI TPACKTOPHH Yepe3
Bpems t; = 0,5 ¢ mocne Havana nBrkeHUs. HailTu ypaBHeHHE TPACKTOPUU JBUKCHHS
Tena.

bapaban cemapatopa pagmycom R = 0,25 M Bpamaercs o 3aKoHy ¢=A+Bt+Ct3, rae A
= 2,5 pan, B ==0,8 pan/c; C = 0,15 paz[/cg. OnpenenuThs TaHT€HIUAIBHOE d;, HOPMaJb-
HOE€ an U TOJHOE @ YCKOPEHUS TOYeK Ha MOBEpXHOCTH OapabaHa B MOMEHT BpeMeHHU t =
10 c.

CMech CBHMHITIOBBIX JpOOMHOK ¢ quamerpamu d; = 1 MM u d; = 3 MM omycTuiu B 6ak ¢
TIIMIEPUHOM BbIcOTOM h = 1 M. HackoJyibko mo3ike yrmaayT Ha JHO IPOOMHKH MEHBIIETO
JMaMeTpa 1Mo CpaBHEHHIO C IpoOMHKaMH Oosbmiero auameTrpa? JluHamudeckas BSI3KOCTh
rimuepuna 7= 1,47 Iac.

Onpenenuth CKOPOCTh v IYJH, €CIIA OTKJIOHEHHE OT MHUIIEHU MPH CTPENbOe BJIIOJIb Me-
puauaHa cocrasisier 6,2 ¢cM BOpaBo OT LeHTpa. PaccrosHne no mumenn S = 900 wm,
CcTpenb6a MPOM3BOAMTCS Ha mHpoTe ¢ =54°. CKOPOCTH MyIIH CYHTATH OCTOSHHO.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[Tynst maccoit 9 r, neTsmas ropu30HTAIBHO cO cKopocThio 600 M/c, mpoOUBaeT BUCAIIUN
Ha HUTH Opycok Maccoil 140 r, BCIEACTBUE Y€TO CKOPOCTD MYJIM YMEHBINAETCS B MOITOPa
pa3a. OnpeaenuTs KOJIMYECTBO TEIUIOTHI, BBIIEIMUBILEECS IIPU yaape.

Hlap u chepa oaMHAKOBOrO pajinyca U Macchl CKaThIBAIOTCA 110 HAKIOHHOH IIOCKOCTH C
OJIMHAKOBOM BbICOTHI. CKOPOCTh KAKOro Tesia OyAeT 0oJbllie B KOHIE IMYTH U BO CKOJBKO
paz?

CranbHO mapuk mMaccor M = 20 T moJIOXKEH Ha MpYKUHHBIE Bechl Maccod M = 40 .
ITpu 3TOM yHalika BECOB OTKJIOHWJIACh HA Xo = 3 cM. OnpenesnTh MaKCUMaJIbHOE [10Ka3a-
HHE BECOB, €CIIM IIAPUK OPOCUTHh HA BEChl 0€3 HaYaJIbHOM CKOPOCTH C BBHICOTHI h = 40 cm
¥ TIOCJIe yAapa OH IOANPBITHYJI Ha BbicOTy h1= 17 cM. Yaap cuurath abCOIIOTHO YIpy-
TUM.

B nHe cocynma mmeercst otBepctre auamerpom di. B cocyne Boma momnep:xuBaeTcs Ha
noctossHHOM ypoBHe h. Cuuras, 4To CTpysl He pa3OpbI3ruBaeTCs U NpeHeOperas CHiIaMu
TPEHMSI B XKUJIKOCTH, ONPEAEIUTD IUaMETP CTPYH, BBITEKAIOLIEH U3 COCy/a, Ha paccTos-
auu hi= 2h ot ero gHa.

3aBpems t=1 uuepe3 TpyOy nuamerpom d = 40 cMm nmpokayuBaeTcs ra3 maccod m =15
Kr. /lunamuueckas Bsa3kocTh raza 7 = 10 Ila c. Ecnu 3a xapaktepHblil pa3Mep NpUHATh
JuaMeTp TpyObl, TO KpUTHUYECKOE 3HaueHHe unciaa Pelinonbaca Re, 1d mamuHapHOrO
tTeueHus ra3a pasHa 2000. Onpenenure xapakrep TEUSHHs rasa.

Hauanpnas ¢aza rapmonmnueckoro konebanus paHa 0. [Ipu cmemenuun x1 = 2,4 cM OT
IIOJIOKEHUS paBHOBecHUs Tena Maccoi 50 T cKOpoCTh Tena v1 =3 cM/c, a IPU CMEILEHUH
X2 = 2,8 CM ero ckopocTh v1=2 cM/c. HaliTu aMIuIMTyay ¥ mepuoj 3Toro KojeOaHus, a
TaK)Ke TOJHYI0O MEXaHUYECKYIO SHEPTHIO.

OHeprus 3aTyxarollux KojeOaHWi MasTHUKA, NMPOUMCXOAALIMX B HEKOTOPOH cpele 3a
Bpems t = 1,5 muH, ymensmmiace B N = 75 pa3. Onpeaenuts KodPpPHUIUEHT COMPOTHB-
JeHus I cpefpl, eciau macca M masitHuka pasHa 200 r.

Cocyn pazzesieH neperopojkamMu Ha TpU 4acTu, 00beMbl KOTOPbIX paBHbI Vi, Vo, V3 1 B
KOTOPBIX HAaXOJATCS ra3bl IPU AABICHUSX pi1, p2 U p3 cooTBeTcTBeHHO. Kakoe naBie-
HUE B COCYJE YCTAaHOBUTCS IOCIIE yAAJICHHs IEPETOPOAOK, ECIIU TEMIIEpaTypa IIPH 3TOM
ocTajgach HEU3MEHHON?

bapomerp B kabuHe jeTsiero Beprosiera nokasbisaeT nasieHue p = 90 klla. Ha xakoit
BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOM IUIONIA/IKe OapOMETp MOKa3bIBall IaBJICHUE Po
=1 arm? CuutaTh, YTO TEMIEpaTypa Bo3ayxa paBHa 17 OC u He M3MEHSIETCS C BHICOTOIA.
Kucnopon, 3anumaBmuii o0sem Vi = 1 1 ipu gaBiaeHuu p; = 12 atMm, aguabaTHYECKu
pacumpuiics 10 oovema Vo = 10 1. Onpenenuts paboTy 4 pacmnpeHus rasa.

A3ot, 3anuMaBImuit 06beM Vi = 1 1 moa gaBiaeHUEM p1 = 2 aT™, pacIIUpuics A0 o0bema
V; = 28 1. Onpenenuts paboTy paclIMpeHus rasa, €ciy pacldpeHue ujaet 1) u3oxopu-
4yeckd; 2) uorepMuuecky; 3) uzobapuuecku; 4) aauabarHo. Kak cooTHocsATCs 3TH pa-
60ThI?

Haiitn n3menenne sutponuu npu Harpesanuu 100 r Boae! ot 0 1o 100° C u MOCJIEIYIO-
IIeM [IPEBPALEHUH BOJIbI B ITap TOMH K€ TeMIepaTyphl.

Omnpenenuts yucio N aTOMOB, NPUXOISAIIUXCS HA OJIHY 3JIEMEHTAPHYIO sIUEKY, IepBOe
KOOPJMHAIIMOHHOE YUCIIO N1 (YKCIIO OMMKalIIMX aToMOB) M paguyc I1 MepBOH KOOPIH-
HAI[MOHHOM cdepbl (pacCTOSHUE MEXAY OMMKaNIIMMU aTOMaMH1) IS PEIETOK CO CTPYK-
typamu [1K, OLK, 'K, BIIK.

AnnorponHas MoauguKaus o-xenesa uMmeeT cTpykTypy OLIK ¢ mocTosHHOI pemnieTku
a1=2, 86 A, y-xenesa — crpykrypy I'lIK ¢ az = 3,56 A. Onpenennts OTHOCHTENBHOE U3-
MEHEHHE INIOTHOCTH JKeJe3a MPU MEPEXOe ero U3 o- B Y-MOJUPHUKALIHIO.
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Bonpocsl k 3k3amMeny (2-i cemecTp)

CBoMlCTBa AIEKTPUUECKOTO 3apsijaa. DIeMeHTapHbIN 3apsaa. TodeunHsiil 3apsaa. 3akoH Ky-
JIOHA.

DJEeKTPUYECKOE I10JIE U €r0 XapaKTepUCTUKU. HanpsskeHHOCTD 110JIs TOYEYHOT' o 3aps/a.
['padmyeckoe M300paeHNe FICKTPOCTATHUSCKUX Toel. [IpuHImn cyneprno3uiuu.
Pabota cun anexkrpuueckoro nois. [lorennuan. [lotennunan Toueunoro 3apsiza.

CBs13b IOTEHLIMANA U HAIPSPKEHHOCTHU AJIEKTPOCTATUYECKOTO 10JIs1. DKBUIIOTEHIIUAIbHbBIE
JIMHUU U TIOBEPXHOCTH.

OcHOBHBIE TEOPEMBI JIEKTPOCTATUKU: TeopeMa ['aycca, TeopemMa 0 LUPKYJIALUN BEKTOpPa
HaNpsHPKEHHOCTU O 3aMKHYTOMY KOHTYpY. [loTeHIuabHbI XapakTep 3J1eKTpocTaThye-
CKOT'O MOJI.

Knaccugukanus BemectBa (IIPOBOJAHUKH, MOJYIPOBOJIHUKY, AUANEKTpUKH). [IpoBoaHu-
KU B JIEKTPOCTATUYECKOM I10JI€. DIEKTPOCTATUUECKAs 3alUTa.

OKBUIOTEHLIUAIBHOCT [POBOAHUKA. OJIEKTPOEMKOCTh YEIMHEHHOI'O IPOBOJIHUKA.
DIIEKTPOEMKOCTD 1I1apa.

KonneHncarop, 371€KTpOeMKOCTb KOHAEHCATOPA, COEAMHEHNE KOH/IEHCATOPOB.

OHeprus 3apsLKEHHOT0 YEIMHEHHOTO IPOBOJAHUKA, KOHJIEHCATOpa. DHEPrus U MIIOTHOCTh
SHEPI'UHU AJIEKTPOCTATUYECKOTO MOJIS.

JudnexkTpuku B snekTpocraTuueckoM mnose. [lonspuzanys AUANEKTPUKOB. DEKTpUye-
CKHUH JHUIOJIb.

Bexrop nonspusanuu. HanpspkeHHOCTD MOJS B IUAIEKTPUKE. DIEKTPUUECKOE CMEILEHUE.
JusnexTpuyeckas NPOHULAEMOCTb U BOCIIPUMMYHUBOCTb.

Buibl 1131eKTPUKOB U MEXAHU3MBbI UX MOJIIPU3ALIUY.

ONEeKTpUYECKU TOK, YCIOBUS €0 CYIIECTBOBAHUS M XapaKTEPUCTHKH.

CtopoHHUE CUIIBL. DNEKTPOABIDKYILAS CHIIa U HANPSKEHHE.

3akoH OMa 1711 OJHOPOAHOTO YYacTKa LMY MOCTOSHHOIO ToKa. 3akoH OMa B tudde-
pEHITMABHON opMe.

ConpoTuBieHne NPOBOJHUKOB U UX COCIUHEHHE.

3aBUCUMOCTb CONPOTHUBIICHUSI POBOJHUKOB OT TEMIIEpaTypbl. SIBJIeHHE CBEPXIIPOBOU-
MOCTH.

3akoHn Oma JuUIsi HEOJAHOPOIHOW Pa30MKHYTOW M 3aMKHYTOW LIEIH.

[TpaBuna Kupxroga ass pa3BeTBICHHON LENH.

Pabota u MOIIHOCTE MOCTOSIHHOTO TOKA. 3aKoH J[koyns-JIeHna B MHTErpadbHOM U AUd-
(bepennmanbHON popme.

Knaccuueckas Teopus 3neKTpornpoBOHOCTH MeTaioB [pyne-Jlopenua.

30HHas TEOpHsI TBEPABIX TeJl. 30HHBIE JHMAarpaMMBbl ITPOBOJHUKOB, MOJIYIIPOBOJHUKOB U
JUDJIEKTPUKOB.

OJEeKTPONPOBOAHOCTb METAJUIOB U COOCTBEHHBIX MOIYIPOBOIHHUKOB.

CobcTBeHHAst U MPUMECHAasi MPOBOJIMMOCTD MOIYIIPOBOAHUKOB, €€ 3aBUCUMOCTh OT TE€M-
nepaTypbl U OCBELIEHHOCTH. TepMo- 1 (hOTOCONPOTHBIICHUS.

MarsuTHOE 10oJIe pABHOMEPHO JBMXKYLIErocs 3apsaaa. JlelcTBUe 2IEeKTPUYECKOTO U Mar-
HUTHOTO IOJIS Ha JABIKYILMKCA 3apsaa. MarautHas cua JIopeHna u ee cBOMCTBa.

3akoH buo-CaBapa-Jlamuiaca u ero npyUMeHEHHE K pacueTy MarHMTHOIO IOJsI CUMMET-
PHYHBIX IPOBOJHUKOB C TOKOM.

3akoH Amrniepa. BzanmoieiicTBre mapajijieabHbIX TOKOB.

Pabora no nepemerieHro NPOBOAHUKA C TOKOM B MarHUTHOM mojie. II0TOK MarHUTHOM
UHAYKILIHH.

OcHOBHBIE 3aKOHBI MArHUTHOT'O NOJIA: TeopeMa ["aycca u TeopeMa 0 LIMPKYJIALUNA BEKTOpa
MarHuTHOM HMHIYKLIUH B. BuxpeBoli xapakTep MAarHUTHOTO OJIS.

MaruauTtHoe nose B BemecTse. HaMarHMueHHOCTb.

Wuaykuust 1 HanpsKeHHOCTh MarHUTHOTO TOJIS B MarHeTHKax. MarHuTHas MpoHHLae-

23



33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

43.
44,

45.
46.
47.
48.
49.

50.

MOCTb M BOCIPUMMYHUBOCTb.
Bunbl maraetnkoB. CBoiCTBa TMAMAarHETUKOB U MapaMarHETUKOB.

CaolicTBa (heppOMarHeTUKOB, MAarHUTHBIN THcTepe3uc. Touka Kiopu.

3aKoH 3JieKTpoMarHuTHol nHaykuuu Papazes. [Ipasuno Jlenna.

NupykTuBHOCTH KOHTYpa. CaMOMHAYKITHSL.

3aKOH W3MEHEHHUS TOKA MPU Pa3MbIKAHUU U 3aMbIKAHUU LICTIH.

DHeprusi U IIOTHOCTh YIHEPTUU MAarHUTHOTO MOJIS.

KBazucranuonapHbie e U TOKU. DIIEKTPUUECKUI KojeOaTenbHbI KOHTYp, YpaBHEHHE
K0J1Ie0aTEILHOTO KOHTYpA.

CobctBennble Konebanus B koliebareabHoM KoHType. @opmyna TomcoHa.

3aryxaromue KojebaHus B KoiedaTeIbHOM KOHTYPE.

BreinyxaeHHble KosiebaHus B KoJieOaTeIbHOM KOHTYpE.

Pe3onanc nanpsixenuil. PesonaHc TOKOB.

IlepemeHHBIN TOK, MTHOBEHHOE, ACHCTBYIOIIEE U cpeaHee 3HaueHus. CompoTHUBIIECHUE,
€MKOCTb U HHIYKTHUBHOCTb B LIEMH IEPEMEHHOI0 TOKA, UMIIEJJAHC IBYXITOJIFOCHUKA.
Bekropnas nuarpamma. 3akoH Oma [uist ey IEPEMEHHOT0 TOKA.

Pabora u moutHOCTH IepeMeHHoro Toka. Koadduuuent momrHocTH.

Buxpeoe anexkrpudeckoe nose. Tok cmemmeHus.

Cucrema ypaBHeHHI MakcBeJuia B HHTETpaibHOM (hopme. MaTepuaibHbie YpaBHEHUSI.
OTKpBITBII KOJIEOATENbHBIM KOHTYp U ero usiaydeHue. CBOOOAHOE 3JEKTPOMAarHUTHOE
I0JIE U €T0 CYIIECTBOBAHUE B BHJIE 3JIEKTPOMarHuTHOM BoaHbI (OMB). Ilnockas OMB u
€€ ypaBHECHHE.

[Tonepeunocts OMB. Dneprus u norok sHepruu, Bektop Iloiintunra. Illkana snexTpo-
MarHMTHBIX BOJIH.

3aIlaHI/IH AJIA IIPOBEACHUSA IK3aMEHa

JIBa mapuka OJUHAKOBBIX Paguyca U MacChl MOJBEUICHbl HA HUTSX OJMHAKOBOU JIIMHBI
TaK, 4TO UX MOBEPXHOCTH compukacatorcs. [locne coobiieHus mapukaM OJMHAKOBOTO
3apsina = 0,4 mxKi oHM OTTONKHYJIUCH APYT OT APyra U pa3olUIUCh HA yroi 2a = 60°.
Haiitn Maccy Kax10ro mapuka, eciii pacCTOSIHUE OT LIEHTPA HIapUKOB O TOYKH IOABECA
| =20 cm. KakoBa momkHa OBITh MJIOTHOCTH MaTepHalia MApUKOB, YTOOBI MPHU MTOMEIIe-
HUM UX B KEPOCHH C INIOTHOCTBIO px = 0,8 r/cM® M OTHOCHTETBHOM IHAIEKTPHUECKOi
IIPOHULIAEMOCTBIO & = 2 YIJIbl PACXOKIEHUS HUTEH HE U3MEHUINCH?

JIBa 0IMHAKOBBIX MO BeIMYMHE (1= (o= 2 HKJI M mpOTHBOMONIOXKHBIX MO 3HAKY 3apsiaa
pacnosiokeHbl Ha paccTostHuM 20 cM. HailTu HanpsKeHHOCTh 3EKTPUYECKOro Mojisi B
TOYKE, HaXOJISIIEHCs Ha pacCTOSIHUM 1 = 15 ¢M oT mepBoro u I, = 10 ¢cM oT BTOpOTO 3a-
psna.

Ornpenenutb HaNpsSYKEHHOCTh IMOJS, CO3/1aBAaEMOr0 JUIOJIEM C 3IEKTPUYECKUM MOMEH-
toM p = 1 HKi'M Ha paccTostHuM I = 25 ¢M OT LIEHTpa AUIMOJS B HAIpPaBJIE€HUU, IEPIICH-
JUKYJISIPHOM OCH JUIIOJISL.

BoceMb 3apsieHHBIX BOASHBIX Kamnenb paanycoMm I = 1 mm u 3apsgom ( = 0,1 aKn kax-
Jlasi CTMBAIOTCS B OJTHY OOITYIO BOASHYIO Karrto. Haiitu moTeHinan 60IbII0M Karuii U ee
MOBEPXHOCTHYIO MJIOTHOCTD 3aps/ia.

Mexny niaacTUHaMU IJIOCKOTO KOHIEHCATOpa, 3apsSKEHHOTO A0 Pa3HOCTH MOTEHIIMAJIOB
U = 600 B, naxoasaTcs aBa cios IUAJIEKTPUKOB: CTEKJIA C JUAIEKTPUUICCKON MPOHUIIAe-
MocThIO €1 = 7 Tonmuuo#i d1 = 7 MM U 300HUTA C JUAICKTPUICCKON MPOHUIIAEMOCTHIO
€2 = 3 Tommuuoi d2 = 3 mm. [Tnomans Kaxa0i miacTuHbl KoHAeHCaTopa S = 200 cM2.
Haiitu: 1) snmeKkTpoeMKOCTh KOHAEHCATOpa; 2) WHAYKIHIO AJIEKTPUUYECKOTO MOJs; 3)
HaIpPSKEHHOCTh 3JIEKTPUUYECKOTO MOJIS U NaJeHUE MOTEeHIINAA B KAXKJIOM CJIOE.
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Konnencarop emxoctsio 3 *10-3 @ 6bu1 3apspkeH 10 pazHoctu notenuuanos 40 B. Tocie
OTKJIIOUYEHHUS OT UCTOYHHMKA TOKAa KOHAEHCATOp ObUI COEIUHEH MapajyieNbHO C IPYTUM
KOHJIEHCATOpOM eMKocThio 5° *10-3 ®. Kakoe KoiIM4ecTBO SHEPTrUuu MepBOro KOHJIEHCA-
TOpa M3pacxoayercs Ha o0pa30oBaHHME UCKPHl B MOMEHT MPUCOEIWHEHUS BTOPOTO KOH-
JeHcaropa?

Onpenenurb CpPEeNHIO CKOPOCTh YIOPSIOUYEHHOIO JIBUKEHUS 3JIEKTPOHOB B MEIHOM
MPOBOJHUKE TpHU cuiie Toka B HeM 10 A u cedeHuu npoBoHUKaA 1 MM [IpuHATH, 4TO Ha
KaXX/]IbII aTOM MEJIM IPUXOUTCS MO JIBa SJIEKTPOHA MPOBOJUMOCTH.

NmeeTcst npeiHa3HAYEHHBIN 1711 U3MEPEHUsS TOKOB 710 15 MA aMriepMeTp ¢ BHYTPEHHUM
conpotusiienueM 5 Om. Kakoe conpoTuBieHrne HAI0 B3STh U KaK €ro BKJIIOUUTH, YTOOBI
TUM IPUOOPOM MOKHO ObLITO U3MepsATh: 1) Tok 10 150 MA; 2) Hanpsoxenue 1o 150 B?
HarpeBatenb 35eKTpH4ecKoro yaifHMKa UMeeT JBe CeKIMH. [Ipu BKIIOUEHUU OAHOHN U3
HUX BOJIa B YallHUKE 3aKUIUT 4epe3 15 MUHYT, Ipu BKIIIOUEHUU JPYroid — dyepe3 Bpems
30 munyt. Yepe3 kakoe BpeMs 3aKUIHUT BOJa B YallHUKE, €CIIU BKIIOUUTH 00e cekiuu 1)
MOCJIEIOBATEIBHO; 2) apaJlIebHO?

Tox B mpoBoanuke comporusienneM R = 100 Om paBHOMepHO HapactaeT ot lg = 0 10
Imax = 10A B Teuenue Bpemenu 7= 30 c. UeMy paBHO KOJMYECTBO TEIIOTHI Q, BBIACIUB-
1Ieecs 3a 3TO BpeMs B IPOBOJAHUKE?

Ot ucrounuka ¢ Hanpsbkenuem 100 kB Tpebyercs mepemath Ha paccrosiHue | = 5 km
motrHocTh P =5000 xBt. Jlonmyctumas noteps Hanpspbkenus B npoBoaax AU =1 %. Pac-
CUMTAaTh MHUHHMAIbHOE CEYEHHE S MEIHOr0 MPOBOJAA, MPUTOJHOTO ISl ATOU IIEJIH.
VY enpHOE CONPOTUBIIEHUE MENIU O = 0,017~10‘4 OM:-cM.

[TpOTOH M 3JIEKTPOH, YCKOPEHHBIE OJIMHAKOBOIN Pa3HOCTHIO MOTEHIIUAJIOB, BJIETAIOT B OJI-
HOPOJIHOE MarHuTHOE mojie. Bo ckoibKo pa3 paanyc KpuBU3HBI K TPaeKTOPHUH MPOTOHA
OoJbIIe paanyca KpUBU3HBI Ky TPaeKTOPHUU ANEKTpOHA?

Tok /=20 A, npoTekas o KOJbIly U3 MEJIHON MPOBOJIOKU ceueHueM S= 1,0 MMZ, co3aa-
€T B LIEHTPe KOJIbLIa MHIYKIMIO MarHuTHOro nois B = 0,2 mTin. Kakas pazHocTb OTEH-
IAJIOB MPHJIOKEHA K KOHIIAM IIPOBOJIOKH, 00pa3yroIIel KOJIbI0?

[To npssMOMY TOPH3OHTAIBHO PACIOIOKEHHOMY MPOBOJY MpomyckaroT Tok |l = 10 A.
[Ton HuM Ha paccrosiHuu R = 1,5 cM HaxoauTCs napaienbHbI eMy allOMUHHUEBBIN IIPO-
BOJI, IO KOTOpOMY IpomyckatoT Tok |, = 1,5 A. Onpenenutp, Kakoi 10JKHA OBITH II0-
1aJb MOMEPEYHOIo CeUeHUs! alFOMUHHEBOIO MPOBOJA, YTOOBI OH yJEp)KUBAJICS He3a-

KpemeHHbIM. [InoTHoCTh amomunus p = 2,7 r/em’.

Katymka qmuaoit | = 20 cm umeer N= 400 ButkoB. [Tno111aap MOMepeyHOro ceYeHus Ka-
Tymku S =9 cM2. Haiftu unaykTuBHOCTD L3 kaTymmku. KakoBa Oyner MHAYKTUBHOCTH L)
KaTYIIKU, €CJIM BHYTPh KaTYIIKK BBEJICH KEJIE3HBIN cepleuHrK? MarauTHas mpoHuIae-
MocTh Matepuana cepaeunuka u = 400. Onpenenuts sHepruto Wy, MarHUTHOTO OIS B
Karyike rnpu Toke | =2 A B o6oux ciydasx.

Karymxka nmeer naayktuBHOCTE L = 0,144 T'H 1 conpotusnenne R =10 Om. Yepes kakoe
BpeMs t mocie BKIIIOYEHHUS B KATYIIKE MOTEUYET TOK, PABHBIN MMOJIOBHUHE YCTAaHOBUBLIETO-
cs?

B nens nepemenHoro Toka HampsbkeHueM U BKITIOUEHBI TOCTENOBATENbHO eMKocTh C,
conpotuBienne R u unayktuBHocTs L. Haiitu Hampspkenue U, ecriv U3BECTHO, YTO Ta-
JICHUE HaIpshKeHHUsI Ha KoHjaeHcaTtope paBHo U; = 20 B, va maaykTuBHOCTH U = 2UC,
Ha conpotuBneHnn Ug = 2 UC. Haiitu yron capura a3z Mexay TOKOM U HAMPSIKEHHEM.
WnnyktuBHocTh L = 22,6 MI'H u conpoTuBienne R BKiIoUYeHbI NapajuieabHO B IEMb Ie-
pemeHHoro Toka yactoroil V = 50 I'm. Haiitu conporuBienue R, ecnu u3BECTHO, 4TO
caBur (a3 MeXIy HaNpsDKEHHEM U TOKoM @ = 2 /3.
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19. KonebarenbHblii KOHTYp COCTOUT M3 KOHAEHcaTopa eMKocThio C = 2,22 H® u KaTylKu

mmnoi | = 20 cm u paguycom R = 5 cMm u3 MeaHO# mpoBosoku auameTpom d = 0,5 mMm.
Haiitu norapudmuueckuii 1ekpeMeHT B 3aTyxaHus KoJieOaHui.

20. Imockas >eKTpOMarHUTHAsI BOJIHA PACIIPOCTPaHSETCSl B OJIHOPOAHON U30TPOIHOM cpefie

C JMJIEKTPUUYECKONW MPOHMIIAEMOCTBIO ¢ = 2 U 4 = 1. AMIUIMTYJa HaNpsHDKEHHOCTH
AIIEKTPUUYECKOTO 1o BOJHBI En=12 B/M. Onpenenuts Gpa3oByr0 CKOpPOCTh BOJIHBI U aM-
IUIUTYy HalpsKEHHOCTU MarHUTHOTO I10JIs1 BOJIHBI.

Bonpocsl k 3k3ameny (3-i cemecTp)

CBeToBas BOJIHA. YpaBHEHHE MOHOXPOMAaTHYECKOM BOJHBI M €€ mapaMerpsl. Hacrora u
JUIMHA BOJIHBI B Pa3JINYHbIX CPEAX.

['eomeTpuyeckas onTuKa Kak MpeaeabHbli ciaydail BOTHOBOM onTuku. [Ipunuun depma.
3aKOHbBI T€OMETPUUECKON ONTHUKH.

SIBneHne MONIHOrO0 BHYTPEHHETr0 OTpakeHUsl. BOoJIOKOHHAs onTHKA.

Tonkue nuH3bl. OnTuyeckas cuia JuH3bel. Dopmyna auH3bL. [locTpoenne nzobpaxeHuil B
TOHKHUX JIMH3aX.

OcHoBHbIe (HOTOMETPUYECKUE BETMUMHBI U UX €UHUIIBI U3Mepenus. KpuBas BUTHOCTH.
Tonkue nuH3bl, BUABI TUH3. opmyna auH3bl. OnTHYECKas cujia JIMH3bI.

HuTepdepenius cBeToBbix BosH. KorepeHTHOCTh BOH. MeTObI MOMy4YeHUs! KOTepeHT-
HBIX BOJIH. MIHTEepdepennnonnas cxema lOnra.

HuTepdepeHius B TOHKUX TIACTUHKAX (IJI0CKOMApaUIeTbHBIX, KITMHOBUIHBIX ).
Hutepdepomerp MaiikenbcoHa — KOHCTPYKIUS U IPUMEHEHUE

Hudpakmus ceera. Ilapamerp mudpaknuu. [Ipunnun [Movirenca. ITpunmun [roiireHca-
Openes.

Hudpaxius OpeHens Ha KPYrJIOM OTBEpCTUHU. 30HHAS MJIACTUHKA.

Hudpakuus Opaynrodepa na menu. AudpakimonHas pemerka.

Judpakius peHTTeHOBCKUX Jy4eil Ha MPOCTPAHCTBEHHBIX KPHUCTAJUIMYECKUX pEIIeTKAaX.
®opmyna Bynsda-bparra.

EcrecTBeHHbIN U MOJApU30BaHHBIA cBeT. Buabl nojspuzanuu IMB. Yactuuno nossipu-
30BaHHBII CBET, CTENEHb €0 MOJIIPU3ALUY.

[Tonstpu3zanus cBeta pu OTpaXEHUU U IpesioMiieHuu. 3akoH bprocrepa.

[Tonspu3zanus cBeTa mpu JABOWHOM JydenperaoMieHuu. EcTrecTBeHHas M MCKyCCTBEHHast
AQHU30TPOMHUSL.

OnTHueckas akTUBHOCTh BelllecTBa. BpaiieHue miockoctu mnomsipusanuu Ontudeckas
aKTHUBHOCTH BEIIECTBA. BpalieHune miockocTy nosisipu3anuu

Hucnepcusi cBera. HopmanbHas U aHOMallbHasg JUcCHepCUsi. DJIEKTPOHHAs TEOpHUsS AMC-
NIEPCHUHU CBETA.

[Tormomenue cBeta BemecTBoM. 3akoH byrepa-JlamOGepra. Koaddurnuent normomenus.
CrexTpsl MOTJIOUIEHUS.

Paccesnue cBera. Paccesnue Panesd. [lonspusanust pacCessHHOTO CBETA.

TennoBoe wu3nydenue. M3nyuartenbHas W TMOrJouiaTenabHas CHOCOOHOCTH Tell. 3aKOH
Kupxroga. AGCOMOTHO YepHOE TENO.

3akoHbI U3My4YeHHs aOCONOTHO YepHBIX Ten: 3akoH Credana-bonbiiMana, Buna, Panes-
JxuHca.

KBantoBanue sHepruu n3nydeHus: abcooTHo yepHoro tena. @opmyna [lnanka.
['unotesa DiiHITEHHA O CBETOBOM KBaHTE. DOTOANEKTpUIECKU I (PEKT.

Buemnuit pororddexrt. YpaBuenue Ditnireiina. [Ipubopsl Ha ocHOBe hoTodhdekTa.
TopMo3HOE peHTTreHOBCKOE n3NyueHue. PeHTreHoBckas TpyOka.

KoMnToHOBCKOE paccesHuE CBETA.

[laBrenue cera.

Omneit bore. ®otoHbl. KopnyckynsspHO-BOIHOBOM Ayaln3M CBETA.

CrioHTaHHOE U BBIHYXKIECHHOE U3JIydeHHUE. Y CHIIEHHE CBETa NP MPOXOKJICHUH Yepe3 UH-
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32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,

45.

BEPCHO 3aceleHHyo cpeny. OOmias cxema ONTHYECKOr0 KBAHTOBOT'O TeHEpaTopa.
CaolicTBa J1azepHOro u3iaydeHus. [I[pumMmenenue ga3epos.

KopnyckynspHo-BoiHOBOW Ayanu3M BemlecTBa. ['unore3a ne bpoitnsa. OneiTel o gu-
bpakuu I€KTPOHOB.

CaoticTa BoJH A€ bpoilnd. BeposaTHocTHbIN cMbIcia BOIH e bpoiins.

CooTHolieHre HeonpeaeneHHocTel [ eii3endepra u BEIBOABI U3 HHX.

CocTosHME YacTULIbl B KBAHTOBOM MexaHuke. Y paBHeHue lllpennnrepa (BpeMEHHOE).
Pemenue cranuonapuoro ypasHenus llpeaunrepa B cinyyasx ABMKEHHUS CBOOOAHOMN ya-
CTHIIbI, 3JIEKTPOHA B IOTEHLUAIBHOM SIME.

Monens aroma Tomcona. OmbiTel Pesepdopna mo paccessHHIO o-4acTUI BELIECTBOM.
SAnepuas monens aroma Pesepdopna.

CrekTpanbHble CEpUU U3IYUYEHUs aTOMa BOJOPOAA

[Toctynatel bopa. Monens atroma Bogopoja 1o bopy.

Bonopononono6Has cucreMa B KBaHTOBOM MexaHuKe. [IpocTpaHCTBEeHHOE KBaHTOBaHUE.
CnuH 371eKTpoHa.

[Tpunmun [Maynu. Ilepuoanyeckas cucrema 3jeMeHTOB MeHaeneena.

Hyxnonnas mozaens sapa. [IpoToHsl 1 HEUTPOHBI. 3apsia U MaccoBoe yucio sapa. Mzoro-
bl ¥ ©300apHI.

SnepHble cuibl, yCTOMYMBBIE U HEYCTONUMBBIE Apa. DHEPIHs CBSA3H U YCTOMUMBOCTD S/~
pa. JledpexT macc.

PaanoakTMBHOCTB. 3ak0oH paJinOaKTHBHOTO pachana. a-, fi-, y-u3inydenue. [IpaBuia cMeleHusI.

3apanus aJs IMPOBECIACHUS IK3aMEHA

1. B Bakyyme BJ10JIb OCH X pacCIpOCTpPaHSETCs IUIOCKask 3JIEKTPOMarHUTHAasl BoyHA. VHTEH-
CUBHOCTb BOJIHBI, T.€. CPEIHSS SHEPTrHsi, MPOXOAsilas Yyepe3 eAUHUIY TTOBEPXHOCTH 3a
€MHMILY BpEMEHH, cocTaBisieT 21,2 MKBT/M?. Onpenenutb aMIUIUTYy HANPSKEHHOCTH
AJIEKTPUYECKOTO I10JIsI BOJIHBI.

2. DleKTpoMarHuTHas BOJHA ¢ 4acToTod 4 MI'1 mepexoauT u3 HeMarHuTHOW Cpeabl C JIH-
AIEKTPUUYECKON MPOHUIIAEMOCThIO € = 3 B BakyyM. Onpenenuts npupamienue A A IIMHbI
BOJIHBI.

3. Tpenmer pacrosioskeH Ha paccrossaud |1= 25 cm mepen nmepennum GOKycoM COOHparo-
el uH3bL. M300pakeHne mpeaMera HaXOAUTCs Ha paccrosHud = 36 cM 3a 3aaHuM
dokycom. Onpenenure GoxycHoe paccrosiaue f MuH3BI, ee onTudeckyro cury @, a Tak-
e TMHEeiHOoe (MonepeyHoe) yBennieHue 3 .

4. B ombite FOHra oTBepCcTHs OCBEIIAIOTCS MOHOXPOMATHYECKUM CBETOM C JUIMHOW BOJIHBI
2= 600 um. Paccrosinne mexnay orBepctusivu auapparmMbl 0 = 1 MM, paccTosiHEE OT
oTBepcTuit 10 skpaHa L= 3 M. HaliTu nonoxeHue Tpex nepBbIX CBETJIBIX MOJIOC.

5. B omeite ¢ uaTepdepomerpom MaiikenbcoHa Ui CMEIIEHUs! HHTep(HEepEeHIUMOHHON Kap-
TuHBl Ha AM = 400 mosioc HeoOXOAUMO MEepeMeCTHTh 3epKaio Ha paccrosaue | = 0,1
MM. OnpenienuTe JUIMHY BOJIHBI A/IAOIIETO CBETA.

6. Ha mudpaknnoHHyIO penieTky HOpMajabHO TaIaeT Mydok cBera. HatpueBas mHus (A =
589 HM) maeT B clieKTpe MEepBOro Mopsaka yroa gudpakuuu 0= 17° 8. Hekoropas nu-
HUS JaeT B CIIEKTPE BTOPOTO MOpsiAKa yroi qudpakiuuu 6,= 24° 12’. Haiitn JUIMHY BOJI-
HBI A2 9TOM TUHUU U yucio N ITPUXOB HA €AUHUILY ATUHBI TU(PAKIMOHHOMN PEIIeTKH.

7. JludpakuuoHHas KapTUHA HAOIrOIAeTCsl Ha paccTossHUH | = 4 M OT TOYEYHOT0 MCTOYHU-
Ka MOHOXPOMATHUYECKOT0 cBeTa ¢ MuHOoM BoHBI A = 500 uM. [TocepennHe Mexay skpa-
HOM U MCTOYHHMKOM CBETa MOMeEIIeHa auadparma ¢ KpyriibiM oTBepcTHeM. [Ipu kakom
panuyce R orBepcTus HEHTp AMPPAKIIMOHHBIX KOJEL, HaOII0JaeMbIX Ha KpaHe, Oyaer
Haubosee TEMHBIM?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[TapajutenpHBIM IIy4OK PEHTICHOBCKOI'O M3JIy4€HUs IaJaeT Ha IpaHb kpucraia. [lox
yriom 6 = 65° k MIOCKOCTH TpaHH HAOIIOIAETCH MAKCHMYM TIEPBOTO HOpsiaKa. Paccro-
siHue 0 MEXIy aTOMHBIMH IIOCKOCTSIMH Kpuctainia 280 M. OnpeienuTh AJIHHY BOJTHBI
A PEHTT€HOBCKOTO H3TYyYCHHS.

Crenenp noispuszali 4aCTUYHO NOJSIpU30BaHHOrO cBeTa paBHa 0,5. Bo ckonb pa3 ot-
JMYaeTcsi MaKCUMasbHas MHTEHCUBHOCTh CBETA, MPOIYCKAEMOTr0 Yepe3 aHaJIu3aTtop, OT
MUHHUMAaJIbHOW?

BcrnencTBue n3MeHeHUsT TeMIIEpaTypbl a0CONIOTHO YEPHOTO Teja MAKCHUMYM SHEPTHH
U3JIY9eHHS cMecTWIcs ¢ A1 = =2,4 Mk Ha A = 0,8 mxM. Kak 1 BO CKOJIBKO pa3 M3MEHHU-
Jach dHEpreTudeckas CBETUMOCTD Teuia?

Juamerp BoJIb()paMOBOI CHHpaU JIEKTPUUYCCKOM JaMibl HakaiauBanus paseH d = 0,3
MM, aauHa crnimpainu | = 5 cm. [pu BriIroueHuH 1amiibl B ceTh Hanpsbkennem U = 220 B
yepe3 namny TeueT Tok | = 0,31 A. Haiitu temneparypy 7' cnimpanu. CuuTarh, 4To IO
YCTAaHOBJIEHUM PAaBHOBECHUS BCE BBLIEISIOUIEECS B CHUPAIN TEIUIO TEPSAETCS B BUIE M3-
ay4yeHusi. OTHOLIEHHE SHEPreTUUYECKUX CBETUMOCTEN BoJb(hpama 1 aOCOIIOTHO YEPHOTO
Tena Juis 1aHHo# TemnepaTtypst K = 0,31.

Ha noBepxHoCTh uTHA NagjaeT MOHOXpoMaTuueckuii cset (4 = 310 um). UToObI npekpa-
TUTh YMHUCCUIO 3JIEKTPOHOB, HYKHO MPUJIOKHUTH 3a/I€P>KUBAIOIIYI0 Pa3HOCTh MOTEHIIMA-
noB U ne menee 1,7 B. Onpenenuts paboTy BbIxoaa 4 JIUTHUS.

Onpenenutb SHEPTHIO & Maccy M U UMITYIbC P POTOHA, KOTOPOMY COOTBETCTBYET JIJIH-
Ha BOJHBI A = 380 HM ((urosieToBasi rpaHHIIA BUTUMOTO CIIEKTPA).

PenTrenoBckoe m3nmydeHue ¢ JAIUHON BONHBI A = 20 MM UCHIBITHIBAET KOMIITOHOBCKOE
paccesiHie Moj YIioM ¢ = 90° . HaiiTi m3MeHeHHe A A JUIHHBI BOJIHBI PEHTTCHOBCKOTO
U3ITyYEHUS IIPU PaCcCESHUH, a Takoke FHEPrut0 W, 1 UMIYJIbC pe FIEKTPOHA OTAAUH.
DNEKTPOH, Ha4dallbHOM CKOPOCTHIO KOTOPOTO MOXHO MpeHeOpedb, MPOIIEN YCKOPSIO-
nryro pazHocts notennuaioB U = 51 B. Haiitu nnuHy BosHbl e bpoiins A.

Ha rpanp HEKOTOPOro KpHCTamIa o yrioM ¢ = 60° k ee IOBEpXHOCTH TajaeT mapai-
JICNbHBIN MYYOK 3JEKTPOHOB, ABIIKYILUXCS C OJUHAKOBOM CKOpOCThIO. OmpeneiauThb
CKOPOCTb ¥ AJIEKTPOHOB, €CJIM OHU MCHBITHIBAIOT UHTEPPEPEHIIMOHHOE OTPAaKEHHUE Iep-
BOrO Topsiaka. Paccrosiaue d Mexay aTOMHBIME TUIOCKOCTSIMHU KpUcTaiia paBHo 0,2 HM.
[Tpeamnonaras, 4YTo HEONPEAEICHHOCTh KOOPAWHATHI JIBUXKYILEHCS YacTULIbI paBHA Jie-
OpoiliieBCKOW UIMHE BOJIHBI, ONPENEIUTh OTHOCUTEIbHYIO HEONPEEIIEHHOCTh UMITYJIbCa
Aplp 3To# YacTHIIBL.

Kunerndeckas sHeprus K 37€KTpoHa B aTOME BOJOPO/Ia COCTABIIET BEINYMHY MOPSAIKA
10 5B. HMcnone3ys cooTHOIIEHUE HeompeseneHHocTen [elizenOepra, OlEHUTh MUHU-
MaJIbHbIE JINHEIHBIE pa3Mephl aToMa.

Bbruucnuth paaunyc nepBoit opOuTsl atomMa Boaopojaa (OOpOBCKH pannyc) U CKOPOCTb
AIIEKTPOHA Ha ATOM opouTe.

Haiiti monayro sHepruio £, Bo30yXIEHHOTO cOCTOSHUS aToMa reaus He', ecu mpu me-
pexosie B OCHOBHOE COCTOSIHHUE ATOT MOH HCIYCTHJI IMOCJIENOBAaTENbHO JABa (OTOHA C
mumHaMy BoJH A1 = 108,5 am u A= 30,4 um.

7.4 MeToauveckue MaTepualibl, onpeaeasoliie Npoueaypbl OleHNBa-

HHUSl 3HAHMH, YMEHHH, HABBIKOB, XaPAKTEePU3YKIIUX dTanbl GOpMHUPOBAHMS
KOMIIEeTeHI I

KOHTpO.HB OCBOCHHA JUCHUIIJIMHBI TIPOBOJUTCA B COOTBCTCTBUHU C

[Tn Ky6I'AY 2.5.1 «Texkymuil KOHTPOJIb YCIIEBAEMOCTH M MPOMEXYTOUHAs aTTe-
CTalus 00y4arOIIUXCs.
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Kpurepuu oueHkH, MIKaJAa OUCHUBAHUS NPHU BbINOJHEHUH KOHTPOJIb-
HBIX padoT

OueHuBaeTcst 3HaHUE W MOHMMaHWE MaTepuaia, CoCOOHOCTh K ero 0000-
LICHUI0, KPUTUUECKOMY OCMBICIICHUIO, CUCTEMATU3alluH, aHAIIU3Y .

OTMeTKa «OTJIMYHO» — 3aJJaHUE BBIIIOJIHEHO B MOJIHOM 00beMe, B Jorhye-
CKUX PACCYXICHHUSIX MPHU PEIICHUU 3aJlad HET OMIMOOK, 3a/layu PEIICHbI Palro-
HaJIBHBIM CIIOCOOOM.

OTMeTKa «XOPOLIO» — 33JJaHUE BHITIOJIHEHO MPABUIIBHO, B JIOTUYECKHUX pac-
CYXKJICHUSIX MPU PEIICHUU 3a]]a4 HET CYIIECTBEHHBIX OIIMOOK, HO 3aJa4 PELICHbI
HEPaIMOHAILHBIM CIIOCOOOM, JTHMOO JOMYIIEHO HE 0oJjiee ABYX HECYIIECTBECHHBIX
OIINOOK.

OTMeTKa «ya0BJIETBOPUTEIBHO» — 33JJaHUE BBINOJIHEHO MPABUILHO HE Me-
HEE YE€M HAIOJIOBUHY, B JIOTUYECKUX PACCYXKICHUSAX MPU PELUICHUU 33Ja4 HET CY-
HIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs] OIMOKa B MAaTEMaTUYECKUX
pacyérax.

OTMeTKa «Hey/A0BJIEeTBOPUTEIbHO» — UMEIOTCSI CYIIECTBEHHbBIE OIIMOKU B
JIOTUYECKUX PACCYXKIACHUSIX IIPU PELICHHUU 3a/1a4 WM PELIEHUE OTCYTCTBYET.

KpHTepHH OIICHKH 3HAHMM CTYACHTOB IIPHA IIPOBCACHUMN TECTUPOBAHUS

Ilenpro TeCTUpPOBAaHHUS SBISETCS BBHIABICHHUE YPOBHS 3HAHUU CTYJICHTOB,
OIleHKa CTENEHU YCBOCHMS UMM y4eOHOTO Kypca, CTUMYJIMPOBAaHUE aKTHUBHOCTH MX
MO3HABATENILHON JIEATEIbHOCTH MPU O0OECIICUCHUH €AUHBIX TPEOOBAHMI K OLICHKE
3HAHU.

TectoBble 3aianus o aucnuIuinHe «du3nka» BKIOYEHBI B 0a3y TECTOBBIX
3agaHuil «dPu3nKa» B KOHCTPYKTOPE TECTOB AJIAITUBHOM CTPYKTYphl TECTUPOBA-
Husg (ACT) u umerorcs B Hamuuuu B LleHTpe mHOOPMAIMOHHBIX TEXHOJOTHMH
Ky6l'AY.

OlieHKa «OTJHYHO0Y» BBICTABJISAETCS MPHU YCIOBUM MPABUIBHOTO OTBETA CTY-
JIeHTa He MeHee YeM 85 % TeCTOBBIX 3aJlaHUi;

OlLleHKa «XOPOIIOY BBICTABIACTCS MPU YCJIOBUHM MPABUIHLHOTO OTBETA CTY-
JneHnTa He MeHee 4yeM 70 % TeCTOBBIX 3aJlaHUii;

OlnieHKa «y0BJI€TBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBLHOTO
OTBeTa CTyAeHTa He MeHee S1 %; .

OlieHKa «HEY/0BJIETBOPUTEIBHOY BHICTABIISCTCS MIPU YCIOBUU MTPABUIIBHO-
ro oTBeTa CcTy/iIeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJJaHU.

Kputepusimu ouenku pedepara siBJAIOTCH: HOBU3HA TEKCTa, 000OCHOBAH-
HOCTh BBIOOpA UCTOYHUKOB JIUTEPATYPHI, CTETIEHb PACKPBITHUS CYIIIHOCTH BOMPOCA,
coOmtoieHns TpeboBaHmii K 0(POPMIICHHIO.

Texct pedepata OOKEH COAEpKaThb apryMEHTHUPOBAHHOE H3JI0KEHUE
omnpeaeneHHON TeMbl. Pedepar nomkeH ObITh CTPYKTYpUpOBaH (1O riiaBaM, pas-
nenam, naparpadaMm) ¥ BKJIIOYATh pas3feibl: BBEJACHUE, OCHOBHAS YacTh, 3aKIIIO-
YEHUE, CITUCOK HMCIOJIb3yEeMbIX HCTOYHUKOB. B 3aBUCHMOCTH OT TeMaTUKH pede-
para K HEMy MOTYT OBbITh O(QOPMIICHBI MPHIIOKEHHUS, COACPIKAIINE TOKYMEHTHI,
WJUTIOCTPAIUU, TaOJUIIbl, CXEMBI U T. .
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Or1eHKa «OTJIMYHOY» — BHITIOJTHEHBI BCE TPEOOBAHUS K HAIMMCAHUIO pedepara:
o0o3HaueHa nmpobiemMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; C/EJIaH aHAJIU3 Pa3TUYHbIX
TOYEK 3pEHHUs Ha pacCMaTpUBAEMYIO MPOOJIeMy U JJOTUYHO M3JI0’KE€HA COOCTBEHHAs
NO3ULKs; CPOPMYIUPOBAHBI BBIBOJIbI, TEMa PACKpbITa IMOJHOCTHIO, BBIAEPIKAH
00bEM; coOJI0ICHBI TPEOOBAHUSI K BHEIITHEMY O(DOPMIICHHIO.

OneHka «Xopomo» — OCHOBHbIE TpeOOBaHUs K pedepaTy BBIIOIHEHBI, HO
IpU 3TOM JOMYIICHbl HEAOUYETH. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOXKE-
HUW MaTepuayia; OTCyTCTBYET JIOTHUECKas MOCIICOBATEIHPHOCTD B CYXKICHUSAX; HE
BEIZICpKaH 00BEM pedepaTa; UMEIOTCS YIYIIEHUS B 0(DOPMIICHHH.

OreHKa «yT0BJIETBOPUTEIBLHO» — UMCIOTCS CYIIIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHMii K pedeprupoBaHuio. B yacTHOCTH: Tema ocBelleHa JHIIb YaCTUYHO; J0-
MyIIeHB! (PaKTHUECKUE OMMOKH B COAepKaHnU pedepara; OTCYTCTBYIOT BBIBO/IBI.

O1eHKa «HEY0BJIETBOPUTEILHO» — TeMa pedepaTa HEe pacKphiTa, 0OHA-
pY>XMBaeTcs CylIECTBEHHOE HEMIOHUMAaHUe Mpo0ieMbl WK pedepar He IpeacTaB-
JIEH.

Kpurtepuu oueHkH q0KjIaaa

OneHuBaeTcst 3HaHHE MaTepualia, ClIOCOOHOCTh K €ro 00OOIIEHUI0, KPUTH-
YECKOMY OCMBICIICHUIO, CUCTEMAaTHU3allii, YMEHHE aHaJIU3UPOBATh JIOTHKY pac-
CY>KJIEHUW M BBICKA3bIBAHHM, HABBIKU MyOJIMYHON peyH, apryMEHTaIlUH, BEICHUS
JUCKYCCUU U TIOJIEMUKH, KPUTHYECKOTO BOCTIPUATHSI HHPOPMAILIUH.

OreHKa «OTJIMYHOY» CTaBUTCS, €CIIM CTYIACHT MOJIHOCTHIO YCBOMJ yUEOHBIH
MaTepHaT;, MPOsIBISET HABBIKM aHAIHN3a, 0000MEHNS, KPUTHIECKOTO OCMBICIICHUS,
yOJTUIHOM pedr, apryMEHTAIINH, BEICHUS TUCKYCCHUH U TTOJICMHUKH, KPUTHICCKOTO
BOCTIPHUATHS WH(GOPMAITUN; MaTEPHAIl U3JI0)KEH TPAMOTHO, B OTPEEICHHON JIOTH-
YECKOH TIOCIE0BATEIIBHOCTH, TOYHO HCIIONB3YEeTCS TEPMUHOJOTHS;, ITOKa3aHO
YMEHUE WILTIOCTPUPOBATh TCOPETUICCKUEC TTOJIOKEHUS KOHKPETHBIMHU TIPUMEPaAMU,
MPUMEHSITh UX B HOBOM CHUTYallUM; BHICKA3bIBATh CBOIO TOUKY 3PEHUS; MPOJIEMOH-
CTPUPOBAHO YCBOCHHE paHEE N3YUCHHBIX COIMYTCTBYIOIIUX BOIPOCOB.

OreHKa «XOpoII0» CTABUTCS, €CJIU OTBET YAOBIIETBOPSET B OCHOBHOM Tpe-
OOBaHMSM Ha OLIEHKY «5», HO TIPH ATOM UMEET OJMH W3 HEJOCTATKOB: B YCBOCHHUH
y4eOHOro MaTepuaia JONyIIeHbl HeOONbIIHE MPOOCIbl, HE HCKAa3UBIIHUE COACPIKa-
HUE OTBETA; JIOMYIIEHbI OJIUH — JIBa HeJ04YeTa B POPMUPOBAHUHU HABBIKOB MyOIMY-
HOUM pedur, apryMeHTaIluH, BEICHUS JUCKYCCHUH U TOJEMUKH, KPUTHIECKOTO BOC-
npUATHS UH(OPMALIIH.

OreHKa «yA0BJIE€TBOPUTEIbHO» CTAaBUTCS, €CIU HEIMOJHO WJIU HEIOCIeI0-
BaTEJILHO PACKPBITO COACPKaHWE MaTepHalia, HO TIOKa3aHo 00IIee TOHMMaHUE BO-
poca M MPOJEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIC JIJIS TaJbHEHIIEr0 yCBOE-
HUS MaTepuajia; UMEIIMCh 3aTPYIHCHUS WIH JOIYIICHBI OIMUOKH B OTpPEICICHUN
MOHATUH, WCIOJB30BAaHUM TEPMHHOJOTHH, HCIPABICHHBIC ITOCIAC HECKOIBKUX
HABOJISIIINX BOIIPOCOB.

OreHKa «HEy10BJIETBOPUTEIBLHO)» CTABUTCS, €CIIM HE PACKPHITO OCHOBHOE
coliepkaHre y4eOHOro Marepuana, OOHApyKEeHO HE3HAHHWE WU HETIOHUMAaHHE
OOnpIIeli N HanboJiee BAXKHOM YacT y4eOHOro MaTepurala; JOMyIeHbI ONTHOKH
B OMNpENENICHUN TOHSATUN, TPU UCIOJb30BAaHUU TEPMHUHOJOTHUU, KOTOPHIE HE HC-
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IIPABJICHBI NTOCJIE HECKOJIBKUX HABOSIINX BOMPOCOB; HE CHOPMUPOBAHBI YMEHUS U
HaBbIKU IyOJMYHON peyM, apryMEeHTallH, BEICHUS IUCKYCCUU U TIOJEMUKHU, KpU-
TUYECKOTO BOCIPUATHS MH(OPMALIUK.

Kpurepuu oueHku 3HaHHI CTYJAeHTA NPH BbINOJHEHUH JA00OPATOPHO
padoThI: OLICHMBAETCS 3HAHUE TEOPETUYECKOTO Marepuasna, 3HAHHUE METOAMKHU
IIPOBEJICHUS SKCIIEPUMEHTa, YMEHHUE paboTaTh C JIabOpaTOPHBIM 000PYIOBAHUEM U
npudopamMu IpH COOJIFOICHUH TEXHUKH 0€30MMaCHOCTH.

OneHka «OTJIMYHO» CTAaBUTCS NPU HAJTUYUU TOJHOM TEOPETUYECKON H
NPAKTHUECKONH TOTOBHOCTH K MPOBEICHHUIO OIBITHBIX H3MEpeHHil, 00paboTke u
aHaJIKM3y MOJYYEHHBIX PE3YyJIbTAaTOB U BBHIMIOJHEHUHU BCEX 3aJIaHUN B MOJTHOM O00BE-
Me.

OneHka «XOpOIO» CTaBUTCA, €CIM MMEETCSl TEOpeTUYecKas M MpakThye-
CKasi TOTOBHOCTb K MPOBEJEHUIO SKCIIEPUMEHTA, HO 3aJJaHUs BBITIOJIHEHBI C HEKO-
TOPBIMHU HEAOUETAMM.

OneHKa «ya0BJIETBOPUTEIbHO» CTABUTCS, €CIIU UMEIOTCS HEIOUETHI B TEO-
PETUYECKON U MPAKTUYECKON MOJATOTOBKE K MPOBEACHUIO SKCIIEPUMEHTA, 3aJaHus
BBITIOJTHEHBI HE B TTOJTHOM O0BEME.

OueHka «HeyI0BJIETBOPUTEJIbHO» CTABUTCS MPU OTCYTCTBHHM TEOpETHUYE-
CKOM M MPAaKTUYECKON MOJATOTOBKHU K MPOBEACHUIO SKCIIEPUMEHTA, MPU BITIOJIHE-
HUU 3aJ]aHUN JOMYIIEHBI IPyObIe OIINOKHU.

KpuTtepun oieHKH IpH NPOBEACHUHU IK3aAMEHA:

DK3aMeH SBIISIETCS UTOroBo (opmoil oneHku 3HaHui. [IpoBomutcs B 3a-
JaHHBIN CPOK, COrNIacHO rpaduKy ydeOHOro mporecca. JK3aMeH NpoXoauT B (op-
Me cobeceoBanus o Ouiety. Kaxxapiii Ouier BKIIIOYaeT JBa TEOPETUUECKUX BO-
npoca 1 oJHy 3a1avy. [Ipy BbICTaBIEHNH OLIEHOK YUUTHIBAETCS YPOBEHb MPUOOpe-
TEHHBIX 3HAHUW, YMEHUN U HABBIKOB CTYJICHTA.

OneHka «OTJMYHO» BBICTABIAETCS OOydYarolemycsi, KOTOpblii oOiamaer
BCECTOPOHHUMHM, CHUCTEMATHU3UPOBAHHBIMU M TIyOOKMMH 3HaHUSIMU MaTepualia
yueOHOW MporpamMmbl, BIAACIOIIEMY Pa3HOCTOPOHHUMH HaBbIKAMH U IpHEMaMu
BBINIOJIHEHUS MTPAKTUYECKUX padOT, YCBOMBLIEMY OCHOBHYIO M O3HAKOMUBILIEMYCS
C IOTMIOJIHUTENbHOM JIUTepaTypoil, pPEKOMEHIOBAaHHON y4eOHOM MporpaMMoii.

Ouenka "xopomo" BbICTaBISIETCS CTyAEHTaM, MOKAa3aBIIUM CUCTEMaTH4e-
CKUW XapakTep 3HAHUH MO JUCLUIUIMHE, BIAJICIOIIEMY HEOOXOIMMBIMU HABBIKAMU
U MpUEMaMU BBINOJIHEHUSI MPAKTHUECKUX pabOT, YCBOMBIIEMY MaTepual OCHOB-
HOM JInTEepaTyphl, PEKOMEHOBAaHHOW Y4eOHON MPOrpaMMOi.

OneHka "y/I0BJI€TBOPUTEJIbHO" BBICTABIISIETCS CTYJEHTY, OOHAPYKUBILIEMY
3HaHHUSI OCHOBHOT'O Y4Y€OHO-NPOTPaMMHOIO Marepuaia B o0beme, HeoOXOIAUMOM
JUISL adbHeHIe yueObl u npeacTosiieid padboThl MO CHENUATbHOCTH, CIPABIISIO-
LIMKACS C BBINIOJHEHUEM 3aJIaHUM, NPEAYCMOTPEHHBIX IIPOrpaMMOM, 3HAKOMOMY C
OCHOBHOH JINTEPATYPOU, PEKOMEHIOBAHHOW MPOTPAMMOM, HO JIOIMYCTUBIIUM I10-
I'PEIIHOCTH B OTBETE Ha 3K3aMEHE W IPU BBINOJIHEHUM 3K3aMEHALMOHHBIX 3aja-
HUM.

Onenka "HeyaOBJIETBOPUTEJIbHO" BBICTABISECTCS CTYICHTY, OOHapy>KHUB-
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meMy IpoOenbl B 3HAHUSX OCHOBHOTO y4e€OHO-TIPOrPaMMHOTO MaTepHalia, JOIy-
CTUBILIEMY NPHUHITUIIMAJIbHBIC OIIMOKM B BBIMOJHEHUH MPETyCMOTPEHHBIX MPO-
rpaMMoit 3aganuil. OrieHKa "HEyJOBJIECTBOPUTENIBHO" CTAaBUTCS CTYAEHTAaM, KOTO-
pbI€ HE MOTYT IIPOJIOHKUTE 00yUECHHE WIIH MIPUCTYIUTh K PO eCCUOHATILHOM J1es-
TEJILHOCTU 110 OKOHYaHUHU By3a 0€3 JOMOJHUTENIbHBIX 3aHATUH MO COOTBETCTBYIO-
ey TUCIUIIIINHE.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEILHON YUueOHOI JIuTepaTypbl
OcHoBHas yueOHasi JIUTEPATypa

1. Tpobumona T. 1. Kypc ¢usuku : yue6. mocodbue /T.M. Tpopumona. — 7-¢
u3a., crep. — M.: Beicm. k., 2003. — 542 c. wi. — ISBN 5-06-003634-0. —
408 sKk3.

2. TamumeikoBa-bymkeBnd .M. ®usnka. Yacts 1. Mexannka. MonekynspHas
¢bu3uKa U TEPMOAMHAMUKA. DJIEKTPUUYECTBO M MArHETU3M [DJIEKTPOHHBIN
pecypc]: yueOnmk/ TamuieikoBa-bymkeBuy WM. DOnEKTpoH. TEKCTOBBIE
naHHble. — MuHCK: Bemmiimas mkomna, 2014, — 304 ¢. — Pexxum mgocryma:
http://www.iprbookshop.ru/35562. — 9bC «IPRbooks», o mapoutro.

3. TanutbikoBa-bymikeBuy M.M. ®uszuka. Yacts 2. Onruka. KBanrosast ¢puzu-
ka. CTpoeHHne n (pu3nuecKkue CBOMCTBA BEIIECTBA [DNEKTPOHHBIN pecypc]:
yueOHuk/ TamumsikoBa-bymikeBuu .M. —DnekTpoH. TEKCTOBbIE JaHHBIC.—
Munck: Bemmitmas mkomna, 2014, — 232 ¢. — Pexum jgoctymna:
http://www.iprbookshop.ru/35563.— 9bC «IPRbooks», 1o maposiio.

JonosHuTtenbHasi ydeOHas JuTepaTypa

1. Hemumuenko, B.U. ®usuka : yueonuk / B.W. Jemuauenxo, U.B. lemunu-
4eHKo. — 6-¢ u3a.,nepepad. u gon. — Mocksa : UHDOPA-M, 2016. 581 c.
—Pexum nocryna https://new.znanium.com/]. — (Beicuiee oopazoBanue: ba-
kanaBpuat).— ISBN 978-5-16-010079-1 (print) ; ISBN 978-5-16-101800-2
(online). — Tekct: anexktponubiii. — URL:
http://znanium.com/catalog/product/469821.

2. ®usuka : yued. nocobue / A.B. Unptomonok [u ap.]. — Musnck : HoBoe 3Ha-
Hue ; Mocksa : UHOPA-M, 2013. — 600 c. — (Bricmiee oOpa3zoBanme).
— ISBN 978-985-475-548-9 (HoBoe 3nanme); ISBN 978-5-16-006556-4
(MH®PA-M). — Tekct: anextponusbiit. — URL:
http://znanium.com/catalog/product/397226 .

O Ilepeuenn pecypcoB MH(POPMALMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «HTEpPHET»

— DJICKTPOHHO-0MOJIMOTEYHbIe CUCTeMbl OMOJIMOTEKH, Ucnoab3yembie B Ky-
oanckom I'AY:
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Ne HauMenoBanue TemaTnka Ccblika

1. | Znanium.com VuuBepcanbHas | https://znanium.com/

2. | IPRbook VuuBepcanbHas | http://www.iprbookshop.ru/

3. | O6pa3zoBarenbHbIi mopTas | YHUBepcanpHas | https://edu.kubsau.ru/
KyoI'AY

— peKOMEHyeMbIe HHTEPHET CANTHI:
l. bazsl JaHHBIX, UH(GOPMaIIMOHHO-CIIPABOYHBIC 51 IIOUCKOBBIE
mbI -http://ru.wikipedia.org
2. Bce s crymeHta  [OnekTpoHHBIM  pecypc]:  Pexum  gocryna:
https://www.twirpx.com.
3. OOpazoBaTenbHbIN BUIeONIOpTan [DJIEKTPOHHBIN pecypc]: Pexxum nocryna:
http://univertv.ru/video/fizika/.

4. Marepuansl noptasia «OTKpbeITOe 00pazoBaHue» [DIEKTPOHHBIM pecypc|: Pe-
®uM focrymna: http://openedu.ru.

5. Hayunas snextponnas 6ubmuorexka Www.eLIBRARY.RU

6. O6pa3zoBarenbubiil noptas KyoI'AY [Dnextponnsiit pecypc]: Pexum pocryna:
http://edu.kubsau.local

7. denepanbhblil mopTan «Poccuiickoe odpaszoBanuey. -http://www.edu.ru/

8. deaepanbHbIil nopTan «MmkeHepHoe oOpa3zoBanue. -http://www.techno.edu.ru
9. ®denepanbubiii  GoHA y4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToanueckue yKa3zaHusl JJisl 00y4aloUUXCcsl M0 OCBOEHHIO
TUCUMIIHMHBI

1. MexaHuKa: METOJUYECKHE YKa3aHHsI K BBIIIOJHEHUIO Ja00paTOPHBIX padoT 1o
Kypcy ¢usuku /coct. Anekcanapos b. JI., [Tuns FO.1O., Bepounkas C. B. — Kpac-
nonap: Ky6I'AY, 2006. — 67 c. — Pexxum noctyma:
https://yadi.sk/i/rZ5NzfovCRijQA.

2. MonexynsipHas pu3rKa U TepMOJAMHAMUKA: METOJAMUYECKUE YKa3aHHs K Jabopa-
TOpHBIM paboraM 1o kypcy ¢usuku / coct. KonecuukoBa T.II., CaBenko A.B.,
Bepouukas C. B. u ap. — Kpacuogap: Ky6I'AY, 2012. —75 c¢. — Pexxum gocryna:
https://yadi.sk/i/FyrKGjunKTaqdQ.

3. DIEeKTpUYeCTBO: METOAMYECKHAE PEKOMEHAAINH K J1a00opaTOpHBIM paboTaM o
Kkypcy ¢usuku / coct. Konecuuxona T.I1., laitoosa JI.A., PaznoBan O.H. u np.

— Kpacuomap: KyoI'AY, 2016. —72 c. — Pexum nmoctyna: https://yadi.sk/i/ns-
sNhOHtEUfcA.

4. Orrruka: madoparopHsii mpakTukyM /coct. Konecaukosa T. I1., Pasnosan O. H., bep-
mmrkast [ @. u np. — Kpacnomap: Kyol'AY, 2017. — 110 ¢. — Pexwm noctyma:
https://yadi.sk/i/oogwU_zmh6fGow.
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11 Iepeyenb MH(OPMANMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMBbIX
IPH OCYLIECTBJICHUU 00Pa30BaATEJIBLHOIO NMpoLecca Mo AUCHUIINHE,
BKJIIOYASl NepeYeHb MPOrPaMMHOI0 odecrnedyeHusi ¥ MHPOPMAIIUOH-
HBIX CIIPABOYHBIX CUCTEM

NudopmanimoHHbie TEXHOJIOTUH, UCTIONB3yeMbI€ TIPU OCYIIECTBIECHUU 00pa-
30BATEJILHOTO MpOLECCa IO JUCUUILIMHE IO3BOJSIIOT: OOECHEUYUTh B3aUMOJIECH-
CTBUE MEXIY YYaCTHHUKaMH OOpa30BaTEIbHOIO MPOLECCA, B TOM YHCIIE CHHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE TIocpecTBOM cetu "MHTepHetr"; Ppuk-
CUpPOBaTh X0 00pa30BaTEIBLHOTO MPOIECCa, Pe3yIbTaTOB MPOMEKYTOUHOM aTTe-
CTallMy MO JAMCLMIUIMHE U PE3yJbTaTOB OCBOEHHUS 00pa30BATEIbHOM MPOrPamMMBbl;
OpPraHM30BaTh MpoLecC 00pa30BaHMsl IMyTEM BU3yaIU3alMH U3ydaeMon nHpopMa-
MM TIOCPEJCTBOM HCHOJB30BAHMS MPE3EHTALMM, Y4eOHbIX (DPUIBMOB; KOHTPOJIH-
pOBaTh pe3yJibTaThl 00YYEHUsI HA OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHMS.

11.1 IlepeyeHb JMIEH3HOHHOI'0 POrPAMMHOI0 O0ecIeYeHu s

Ne | HammeHoBaHue KpaTtkoe onucaHue

1 Microsoft Windows OnepaunoHHana cuctema

2 Microsoft Office (BkntouyaeT Word, Excel, | MakeT opUCHBIX NPUNOKEHUN
PowerPoint)

3 Cucrema TectuposaHua INDIGO TecTnpoBaHue

12 MarepuajibHO-TeXHHYeCKOe olecrnevyeHne AJs1i 00yuyeHHsI no

AUCIHHUILIHHE
HHaHI/IpyeMBIG IIOMCHICHUA OJIA HpOBCI[@HI/IH BCCX BUAOB yqe6H0171 ACATCIIBHOCTU

Ne |HammenoBanue |HammeHOBaHUe OMEIIEHUH 71 TpoBeie- |Anpec (MECTOMOIOXKe-
/Tl |y4eOHBIX MPEA- [HUS BCEX BUJIOB YUeOHOI eATenbHOCTH, HUE) IOMEILEHUI 17151
METOB, KYPCOB, |IPEIYCMOTPEHHON y4€OHBIM TUIAHOM, B TOM [[IPOBEACHUS BCEX BUIOB

TUCIUTLTAH qrcIie TTOMEIICHHUS ISl CAMOCTOSATENbHON  |y4eOHOM e TEeNbHOCTH,
(Momymeii), paboThl, C yKa3aHHEM MEepPEeUHss OCHOBHOTO  |PEIyCMOTPEHHOH yuel-
MIPAaKTUKH, 000py0BaHusl, yueOHO-HATISAHBIX 10CO-  |HBIM IUIAHOM (B CiIydae
WHBIX BUJIOB OUif ¥ UCTIOTB3YEMOT0 MTPOrPAMMHOTO O0€C- [peanu3ainuu 0opa3oBa-
yueOHOU Aes-  |[[eYeHHUs TETbHOU IPOrPaMMBI B
TETBHOCTH, ceTeBoi hopme 10ToJI-
MpPeIyCMOTPEH- HUTEJIBHO YKa3bIBaeTCs

HBIX Y4€OHBIM
TJIaHOM 00pa-

HaMMEHOBAaHHE OPraHHu-
3a1uu, ¢ KOTOPOH 3a-

30BaTeNbHON KJIOUEH JI0TOBOP)
IIPOrpaMMBbI
1 2 3 4
®dusnka ITomemenne Ne304 3JI, mocagounsix Mect|350044, KpacHomapckuii

— 26; momaape — 67,6 kB.M; 1ab0paTopusi.
nabopaTopHoe obGopynoBanue (06opymoBa-
Hue JaboparopHoe — 15 mIT.); cienuanu3u-

kpai, r. KpacHonap, yi.
nM. Kammanna, 13
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poBaHHass MebOenb(ydeOHast J0cka, ydeOHas
Me0enb);

[Tomemenne Ne357 MX, mocagodHbIX MECT
— 20; mnomans — 41,7 KB.M; IIOMEIICHUE
JUISL CAaMOCTOSITEIFHOM paboThI 00yYarOmInX-
Csl. TEXHUYECKHE CpeJCTBa 00ydeHHs (KOM-
MBIOTEPHl  TIEPCOHATBHBIC); JOCTYIl K CETH
«HTEpHETY; AOCTYN B SJEKTPOHHYIO WH-
(dbopMaImoHHO-00pa30BaTEIHLHYIO cpeny
YHUBEPCUTETA; CHEIUATN3UpOBAHHAS Me-
Oenb(yaeOHas MeOen);

350044, KpacHonapckuii
Kpaii, r. Kpacnonap, yi.
nMm. Kanmmanna, 13

[Tomemenne Ne402 MX, mocagodHbIX MECT
— 242; mmomanp — 224,4kB.M; ydeOHas
ayJUTOpHUS JUIS TPOBEICHUS 3aHSITUN JICK-
[MOHHOTO THWIIA. CIUTUT-CHCTEMa — 2 IIT.;
crienuanu3upoBaHHas Mebennb(yuebHas aoc-
Ka, yueOHasi Me0esb); TEXHUYECKUE Cpell-
CTBa 00y4YeHHS, HAOOPHI JEMOHCTPAIIMOHHO-
ro o0opy/soBaHUs U y4eOHO-HATJISHBIX TO-
cobuii (HOYTOYK, MPOEKTOp, JKpaH); Mpo-
rpammHoe obecnieuenune: Windows, Office.

350044, KpacHonapckuii
Kpaii, r. Kpacnonap, yi.
nMm. Kanunnna, 13

ITomemienne Ne307 DJI, mocagoyHBIX MECT
— 39; mnomans — 84,8 kB.M; 1abopaTopus.
nabopaTopHoe obopynoBanue (06opyaoBa-
Hue abopatopHoe — 11 mT.; u3mMepuTens
— 1 mT.); TEXHUYECKHE CPECTBA O0yUCHHS
(KoMIIbIOTEP NEPCOHANIBHBIN — 1 1IT.); crie-
nuanu3upoBaHHas MeOesb(yueOHas A0cKa,
yaeOHast MeOenb);

350044, KpacHogapckuit
Kpaii, r. Kpacnonap, yi.
nm. Kanunnna, 13

IMomemrenne Ne312 OJI, mmomans — 34,1
KB.M; TIOMEIIEHUE JJIi XPaHEHUs U TpOQu-
JAKTUYECKOro  OOCIy)KMBaHMSI ~ y4eOHOTO
000pyIOBaHUs. CIUIUT-CUCTEMa — 2 IIT.;
naboparopHoe obopynoBaHue (060pyIOBa-
Hue nabopaTopHoe — 4 IIT.); TEXHUYECKUE
cpenctBa oOyueHUsT (KOMITBIOTEp TMepco-
HaJbHBIH — 2 IIT.);

350044, KpacHogapckuii
kpaii, r. Kpacuonap, yiu.
nMm. Kanunnna, 13
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