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Pabouyas nporpamMMa AMCUMNIUHBI «PuU3nMKa» paspaboTaHa Ha OCHOBE
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4. T. H., npodheccop
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A. T. H, JOLEHT

PykoBoauTenb
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K. C.-X. H., npocheccop c. A. Bnagumnpos



1 He.]'ll) M 3a1a49Y4 OCBOCHUSA JUCIHUIIJIMHDBI

Heabro ocBoeHus nucuuiiauHbl «dusnkay spisercs GOpMUPOBAHHUE Y 00Y-
YaIOIUXCS LENOCTHOW €CTECTBEHHOHAYYHOW KAPTHHBI MUpPA, CO3/IaHHE Ha €€ OC-
HOBE HAYYHO-TEOPETUUYECKON 0a3bl g M3YUEHUS! OOIIETEXHUYECKUX U CIelUalb-
HBIX JTUCLUIUIMH, U1l OCBOEHUS HOBOW TEXHHUKHU U TEXHOJIOTUH.

3agaum AUCHMIIUHBI

— U3y4yeHue PyHIaMEHTaIbHBIX MOHITHH, 3aKOHOB M TEOPHUM KIaCCUYECKOM
Y COBPEMEHHOMN (DU3UKH;

— O3HAKOMJICHHE C OCHOBHBIMU (DU3UYECKUMU SIBICHUSMHU, IPUHIUIIAMU UX
HAOJIIOIEHUSI U DKCIIEPUMEHTAIBHOIO UCCIIE0BAHUS, C OCHOBHBIMU METOAAMH U3-
MepeHus (U3HUYEeCKUX BETMYUH,

— O3HaKOMJIEHHE ¢ (u3nyecKuMH mpubopamu, (HOPMUPOBAHHE HABBIKOB
npoBeJeHUsT (PU3NYECKOTo IKCIIEPUMEHTa U MpocTeleil 00paboTKH pe3yabTaToOB
HKCIIEPUMEHTA, BHIPAOOTKA YMEHUSI aHAJIM3UPOBATH PE3YJIbTAThl SKCIEPUMEHTA U
JIeNaTh MPaBUIIbHBIE BBIBOIBI;

— BBIpabOTKAa MPUEMOB M HABBIKOB pEIICHUS KOHKPETHBIX 3a/lay U3 pasziind-
HBIX o0OJyacTedt (GU3UKU, YMEHUS BBIIEISITh KOHKPETHOE (PU3MUECKOE COJEpKaHue B
NPUKJIAIHBIX 337a4ax NpodecCUOHATBHOM NESITeIbHOCTH, CO3/1aBaTh M aHAJIU3H-
pOBaTh TEOPETUUECKUE MOJIENN (HPU3NUECKUX SIBJICHHUI U MPOIIECCOB.

2 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yYeHUS MO AUCIU-

INIMHE, COOTHECCHHbLIX C IVIAHHPYEMBIMHU peE3yjJdbTaTaMU OCBOCHHUS
OIIOII BO

B pe3yabTaTe 0cBOeHHS TUCUMUILIMHBI GOPMUPYIOTCS CJIeAyION[HEe KOM-
NeTeHIun:

OK-7 — criocoOHOCTh K CaMOOpraHu3allui U CaMO0Opa30BaAHHMIO;

[1K-16 — cnocoOGHOCTh UCTIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHA-
YUHBIX JTUCIUIUINH, METObl MATEMATUYECKOTO aHAIIM3a U MOJIEIUPOBAHUS, TEO-
PETHUYECKOTO M SKCTIEPUMEHTAIBHOTO UCCIIEAOBAHUS TIPU PEIICHU U TTpodeccro-

HaJIBHBIX 3a/a4.

3 Mecto nucuniuiuabl B crpykrype OIIOII BO

«Dusukay gsiasgercd nucuuIuinaon oossarenpHor yactu OITOIT BO noaro-
TOBKH oOydJaromuxcs 1mo HampapieHuto 20.03.02 «I[Ipupomoo0ycTpoiicTBO U BO-
JIOTIONI30BaHKEY, HAIPABICHHOCTH «Melnopanus, peKyJIbTHBAIS H OXpaHa 3¢-
MEIbY.



4 OobeM aucuuILInHbI (288 yacos, 8 3aUeTHBIX €IMHHII)

O0BeM, yacoB
Bunsl yaeOHOI paboThI
Ounas 3aouyHas
KonrakTtHas padora 162 —
B TOM YHCJIE:
— ayguTopHas 1O  BHIAM
Y4eOHBIX 3aHATUH
— JICKIUU 76 S
—— IIPaKTHYECKUE 34 L
— nabopaTopHbIe 48 —
— BHEAYJUTOPHAS 4 —
— 3a4er 1 —
— 9K3aMeH 3 S
—— 3aIUTa KYpPCOBBIX
paboT (IIPOEKTOB) o
CamocrosiTesqibHast padoTa 99 L
B TOM YHCJIE:
— KypcoBasi paboTa (IIpoeKT) — —
——poYre BHIBl CAMOCTOS- 99 L
TEJILHON PabOTHI
KonTpoanb 27 _
HToro nmo iucuuinue 288 S

5 CoaeprkaHue IMCHUNIUHbBI

[To ntoram u3y4aeMoro Kypca oOydaroniiuecs: CAaroT 3a4eT U IK3aMeH.
Jucnumraa u3ydaercs Ha 1, 2 Kypcax Bo 2, 3 ceMecTpax O4HOH (OopMbI
o0yJeHHUS.

ConepxxaHue ¥ CTPYKTYpa IMCHUIIMHBI 10 0YHOH (popme 00ydeHUs

& Buabl yueoHoli paGoThl,
s BKJIIOYAS CAMOCTOSITE/ILHYIO Pa-
z = 00Ty CTYI€HTOB H TPYA0EMKOCTh
z e
No HaumeHnoBaHHe TEMBbI s =1 £ (B 1acax)
) C YKa3aHHEM OCHOBHBIX o 3 S Ipax- | Jlabo- | Camo-
n/m BOMDOCOB g E = THde- | paTop- | cTos-
p E = O Jex- cKHe HblE | Temb-
o RI515¢ 3aHs- 3aHsA- Hast
5 THs THS pabo-
Ta
MexaHnuka
1 . 2 6 2 2 9
Kunematrka MarepuaibHoit Touku u | OK-7




Buab! yueoHoii padoThl,

1
E BKJIIOYasl CaMOCTOAATCJILHYIO pa-
z = o 00Ty CTY/IeHTOB H TPY10€MKOCTh
Ne HanMeHOBaHKE TEMEI E = = (B 1acax)
/' C YKa3aHHEM OCHOBHBIX o 5 S Iipax- | Jlabo- | Camo-
n/n 2 = 5 TH4e- | paTop- | cTod-
BOIIPOCOB E = o Jlex- CKHE HblE | Teb-
o 07040 3aHs- 3aHs- Hasa
5 THS THS pabo-
Ta
TBEPOTo Tea mpu mnocrymnarensaom | 1K-16
Y BpallaTeIbHOM JIBI)KCHUU.
. OK-7
2 JliHaMuKa MaTepHalbHOW TOUKA H | {1 16 9 6 5 5 9
TBEPJIOTO Tesa. 3aKOHBI COXPAHECHMUS.
3 MexaHuka WICATBHBIX W HEMICA- | (o o 9 4 ) 5 9
HBIX )KHJIKOCTEH U ra30B K-16
Mexanuveckue KojieOaHusl U BOJTHBI
l'apmonunueckue koneOaHusi, 3HEp-
rUsl TApMOHHYECKUX KojeOaHui. 3a- | OK-7
4 | tyxaromue konebanus. Bwinyxnen- | [1K-16 2 8 2 4 9
Hble KosieOanus. Pe3onanc. BonHbl B
YOPYroMl cpene, SHEpreTU4ecKue xa-
PaKTEPUCTUKH YIPYTHUX BOJIH.
MonexynspHas pusuka OK-7
5 WUneanpusie rasel. Kunernyeckas | [IK-16 2 6 4 4 9
Teopus ra3oB. SIBieHUs epeHoca.
TepMmoauHamuka
Ileppoe Hayano TEpMOIUHAMHUKH. | OK-7
6 Iporeccol B naeanpHbIX raszax. [{uk- | 11K-16 2 6 2 2 9
JTU4eckue mpoiecchl. Bropoe Hauano
TEPMOJIUHAMUKHU. DHTPOTIHSI.
Peanbubiii raz. XKuakocts. TBepaoe
TEJO
Cunbl MEXMOJIEKYISIPHOTO B3alMO-
JIEUCTBUA B ra3zax. YpaBHeHue Ban- OK-7
7 nep-Baanbca. ®a3bl, (azoBble mepe- IK-16 2 6 4 5 11
XOJbl. SIBIEHUS HA T'PAHULE KUIKO-
CTH U TBepaoro tena. KanunnspHsie
sBieHusa. Kpucramnel, ux mapamer-
pel. edextsl kpuctamion. XKuakue
KPUCTAJLJIBL.
DneKTpocTaTHKa
DNEeKTpUUYECKOE T0JIe B BAKyyMe, €T0
xapakrepucTuku. 3akoH KynoHa. | OK-7
8 | Teopema l'aycca u Teopema o nup- | 1K-16 3 2 2 4 2
kynsuuu E. Dnekrpudeckoe molie B
BemecTBe. [lonmspuzamusi  IudIEK-
TPHKOB.
[TocTostHHBIN TOK OK-7
9 | DnekTpuyeckuii TOK, ycioBusi ero | I[IK-16 3 4 2 4 4
CYIIIECTBOBAHUS M XapaKTEPUCTHUKHU.




n/n

HanmenoBaunue TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

®opMupyemMbie KOM-
neTeHIun

CemecTtp

Buab! yueoHoii padoThl,
BKJII0YASI CAMOCTOSITEJIbHYIO pa-
00Ty CTY/IeHTOB H TPY10€MKOCTh

(B yacax)

Jlek-
1005071

ITpak-

TH4e-
cKue

3aHs-
THS

JIa6o-
parop-
HEIE
3aHs-
THA

Camo-
CTOSI-
TeNb-
Has
pabo-
Ta

3axkoH Oma Juid OJHOPOJHOM U He-
OJHOPOJHOM 1enu. 3akoH J[koyrs-
Jlenna. DneKTPONPOBOTHOCTH TBEP-
JIbIX TEJI B paMKax KJIACCHYECKOW U
KBAHTOBOU TEOPHII.

10

DNeKTpOMarHeTU3M

MaruuTHOE TOJIE B Bakyyme. Mar-
HutHas cuna Jlopenna. 3akon buo-
CaBapa-Jlarmaca. 3akon Awmrepa.
B3anmopelicTBre napasienbHbIX TO-
KOB. 3aKOH IIOJIHOTO TOKa. SBiieHHe
JNIEKTPOMarHUTHOW MHAYKIHH. 3a-
koH Dapanes. [Ipasuno Jlenna. Mn-
TYKTUBHOCTh  KOHTypa. OHEPrus
MarHUTHOTO MOJIS.

OK-7
[1K-16

11

MaruuTHOE 110JI€ B BEIIECTBE
Hamaranuennocts BemiecTtBa. Buanl
MarHeTukoB. CBOWCTBaA qua- U mapa-
MarHetukoB. CBoiicTBa Qeppomar-
HetukoB. Temneparypa Kriopu.

OK-7
[1K-16

12

DNeKTpUYECKUe KoJIeOaHUs
KonebaTenpHBI KOHTYpP, €r0 ypaB-
HeHue. CoOCTBEHHbBIE, 3aTyXarolue
U BBIHYXXJIEHHBIE KOJIeOaHUs B KoOJle-
OarenpbHOM  KOHType.  Pe3onanc
HaNpsHKEHUN U TOKOB.

[TepemeHnHbIN TOK

[lepemeHHBI TOK, €ro mnapameTphl.
ComnpoTuBjieHHe, eMKOCTh U HHIYK-
TUBHOCTbH B I[ENIH TIEPEMEHHOTO TOKA.
BekropHas mmarpamma. Mmmenasc.
3akon Oma. MomHOCcTh. Koadduu-
€HT MOIIHOCTH.

OK-7
[1K-16

13

VYpaBHenuss Makcseiia

BuxpeBoe snekTpuueckoe 1osie, TOK
cmemenusd. llonnass cucrema ypas-
HeHull MakcBemna. OTKpBITBIA KO-
neOaTenbHBIH KOHTYP U €ro H3Iyde-
Hue. OJIEKTPOMAarHUTHBIE BOJHBI U
ux cpoiictsa. [lIkana OMB.
I'eomerpuueckas onTuka

[Tpuanun ®@epma. 3axonsl 1'O. Ilon-
HOE BHYTpPEHHee oTpaxkeHue. Boio-

OK-7
[1K-16




n/n

HanmenoBaunue TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

®opMupyemMbie KOM-
neTeHIun

CemecTtp

Buab! yueoHoii padoThl,
BKJII0YASI CAMOCTOSITEJIbHYIO pa-
00Ty CTY/IeHTOB H TPY10€MKOCTh

(B yacax)

Jlek-
1005071

ITpak-

TH4e-
cKue

3aHs-
THS

JIa6o-
parop-
HEIE
3aHs-
THA

Camo-
CTOSI-
TeNb-
Has
pabo-
Ta

KOHHAas ONTHKA. TOHKNE JTUH3HI.

14

BounHoBas ontuka

CgeroBble BOJIHBL. KorepeHTHOCTb.
WNuTtepdepenuus, nHTEpPEPEHIINOH-
Hble cxeMbl. Judpakuus Dpenens.
3oHHasg 1ulacTuHKa.  Judpaxnus
®paynrodepa. dudpakunonHas pe-
metka. [longpuzauust cera, ee BU-
nbl. TlonspusaTopsl U aHaIU3aTOPHI.
3akon Mamtoca. 3akoH bprocrepa.
OnTHYecKH aKTUBHBIEC BELIECTBA.

OK-7
[1K-16

15

KBaHTOBBIE CBOMCTBA U3ITy4EHUS
AbcomotHo uepHoe Teno (AUYT),
3akoHbl n3nydeHuss AUT. KBanrosa-
HUE DHEPruM U3IydeHus, (popmyna
[Inanka. T'mmorteza  DuHIITElHA.
Buemanit - dpotosdpdexr.  Iddext
KomnTona. /laBiaeHue cBerTa.

OK-7
[1K-16

16

BosiHOBBIE CBOMCTBA MUKPOYACTHI]
Bonnuwsl ne bpoiina. CooTHouieHue
HeomnpeaeneHHocreir  ['eizenbepra.
BonnoBas ¢ynknus u ee ¢duzmde-
ckuil cmbici. YpaBHenue [llpenun-
repa.

OK-7
[1K-16

17

Atom Pezepdona-bopa. duznka
aTOMOB.

OmnbiTel Pe3epdopaa o paccessHuto.
Snepnas monenb atoma. [locTynaTel
Bopa. DnekrponHas koHburypamnus
atoMoB. [Ipunuun [Taymnu.
BzaumonetictBue MU ¢ atomamu
CHOHTaHHOE W BBIHYXJIEHHOE H3Iy-
yenue, oomas cxema OKI', cBoiicTBa
JIA3€pHOT0 U3JIyYEHHUSI.

OK-7
[1K-16

18

ATOMHOE SApo. DNeMeHTapHble 4Ya-
CTHUIBI

Hyknonnas Mognens sigpa. DHeprus
CBSI3U U YCTOWYMBOCTH siapa. Jledext
Maccel. PamoakTHBHOCTb.

Buael B3aMMOAEUCTBHMT M KIJIACCHI
aneMeHTapHbIXx yacTul. CoBpeMeH-
Hasg KapTUHA CTPOCHUSI MATepUu —
CranpapTHas MOJEIIb.

OK-7
[1K-16




1 Buab! yueoHoii padoThl,
= BKJII0YAS CAMOCTOATEIbHYIO Pa-
z = 00Ty CTY/IeHTOB H TPY10€MKOCTh
=9
Ne HaumeHOBaHHE TEMBI E = = L 4acax)
/' C YKa3aHHEM OCHOBHBIX o 5 S Iipax- | Jlabo- | Camo-
n/mn BOIDOCOB 2 5 5 THYe- | paTop- | CTOf-
p E = o Jlex- CKHE HblE | Teb-
o 07040 3aHs- 3aHs- Has
g THS THS pabo-
T2
Hroro 76 34 48 99

6 Ilepeyenb y4eOHO-METOAUYECKOT0 oOecmeyeHUs1 ISl caMo-
CTOSITEJIbHOM Pa00ThI 00YYAKOIIMXCS M0 JUCHUIIAHE

Mertonnueckue ykazaHus JUIsl CaMOCTOSATEIbHOU paboThI

1. Crapoctuna U.A. Kpatkuii kypc ¢pusuku st 0akaiaBpoB [DIIEKTpOH-
HBII pecypc]: yuebHoe mocobue/ Crapoctuna U.A., Bypaosa E.B., CanbmaHoB
P.C.— DOnextpoH. TekcTtoBble naHHble.— Kazanb: Ka3zaHCkuil HallMOHANIBHBINA HC-
CJIeIOBaTEIbCKUNA TeXHOJOru4Yeckud ynusepcuret, 2016.— 364 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/79312.— 5BC «IPRbooksy, o maposito.

2. 3Be3nmuHa, H. A. Momnekynsapraas ¢usuka. TepMmogmHamuKka: ydeOHO-
METOJMYECKOe OCcOoOre TIO BBHIMOJTHCHUIO WHIUBUAYATBHBIX TOMAIIHUX 3aJlaHui
no ¢usuke/H. A. 3Besnuna, H. b. Ilymxkapesa, I'. B. Cakyn. — EkatepunoOypr:
VYpansckuit peaepanbubiii yausepcurer, ObC ACB, 2015. — 44 c. — ISBN 978-
5-7996-1394-5. — TeKcCT: AIEKTPOHHBIN // DIEKTPOHHO-OMOINOTEYHAsT CHCTEMa
IPR BOOKS: [caiiT]. — URL.: http://www.iprbookshop.ru/68260.html.

3. [IpakTruueckoe pyKOBOJCTBO MO OpTraHU3AIMH CAMOCTOSTEIbHONU PaOOTHI
CTYJIEHTOB TIpH u3yueHuu qucruiuinabl «dusukay. — Kpacnonap: Kyol'AY, 2019.
— 52 ¢. Pexxum nocryma: https://yadi.sk/i/5xJteU6Rbt9Qrw.

/ @OoH/ OLIEHOYHBIX CPEICTB JJIS MPOBEAEeHUS MMPOMEKYTOYHOM
aTTecTanuu

7.1 IlepevyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHHS B
npouecce ocsoenusi OIIOII BO

Otansl GOPMHUPOBAHUS U TPOBEPKH YPOBHSI C(HOPMUPOBAHHOCTU KOMIIE-
Homep cemectpa TEHLIUH 110 JUCLUIUIMHAM,
npakThkam B npouecce ocsoenust OIIOITI BO

| OK-7 «CIOCOBHOCTH K CAMOOPTaHH3AIHH H CAMOOOPA30BAHMION

| 2 | dunocodus



http://www.iprbookshop.ru/68260.html
https://yadi.sk/i/5xJteU6Rbt9Qrw

Howmep cemectpa

Otansl GOPMHUPOBAHUS U TPOBEPKH YPOBHSI C(HOPMUPOBAHHOCTH KOMIIE-
TEHIMHA 10 JUCLUTLTHHAM,
npakThkam B npouecce ocsoenust OIIOIT BO

1,23 4

Maremaruka

1

XUMUS

2,3

dusuka

HaueprarenbHas reomerpus

MenemxmenTt

~N[oO|wi|

[IpakTrka 1Mo moxydeHuro npoQecCHOHaIBHBIX YMEHUH 1 OTIbITa mpodec-
CHUOHAJILHOM JIESITEJIbHOCTH (B TOM YHCJIE TEXHOJIOTHYECKAs IIPAKTHUKA)

7

Hayuno-nccienoBarensckas pabora

8

I'ocynapcTBeHHast HTOTOBasi aTTecTalus

[TIK-16 «criocoOHOCTH UCTIOIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JIMCIUILINH, METO-
bl MAaTECMAaTHUYCCKOTO aHaJIn3a U MOI[GJ'II/IpOBaHI/ISI, TGOPCTI/ILICCKOFO nu 3KCHCpI/IMeHTaJ'IBHOFO nucC-
CJICJTIOBAHUS IPH PEIISHUH MPO(EeCcCHOHABHBIX 33129

1,2,3,4

Maremaruka

XUMUs

HaueprarenbHas reomerpus

HNnxenepnas rpaduka

NN

Tonorpaduyeckoe yepueHue

2,3

duzuka

OCHOBEI MAaTEMATUIECKOTO MOJCIINPOBAHUSA

[IpenmumioMHas nmpakTuKa

oo | 00| O

lNocynapcTBenHast UTOTOBasi aTTeCTalUs

7.2 Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHBIX ITAanax uX pOpMHUPOBAHUS, ONIMCAHUE IIKAJIbI OIeHHBAHUSA

Inanupyemsre YpoBeHb 0CBOEHUS
pe3ynbTaThl OCBO- OueHoyHoe
€HHSI KOMIICTEH- HEYIOBJIC- | yNOBICTBOPH- XOPOLIO OTIIMYHO CpPENCTBO
un TBOPUTEIBHO TEJILHO
OK-7 «cnocoOGHOCTh K CaMOOPraHu3allii U CaMOO0Pa30BaHUION
3HaTth:
— Hay4Hylo 1 (u- | YpoBeHb MuHuManbHO | YpoBeHb 3Ha- | YPOBEHB KonrtponbHas
m0co(CKyI0 Kap- | 3HAHUM HUXKE | JOMYCTUMBIN | HUN B oObeMe, | 3HAHUIA B paborTa.
TUHY MUpPa; MHO- | MUHUMAJIb- YpOBEHB 3Ha- | COOTBETCTBY- | oObeme, co- | JlabopaTopHas
roodpasue Kyib- | HBIX TpeOO- HUH, JOIY- IOLLIEM TIPO- OTBETCTBY- paboTa.
Typ U UMBWIN3A- | BAHUM, MHO- | II€HO MHOTO | rpaMMe MoJ- OLLIEM TIPO- TecTsl.
LU B UX B3aUMO- | TO TPyOBIX HErpyOBIX TOTOBKH, J0- rpamMme nioni- | Pedepar.
NCUCTBUH; OLINOOK. OLINOO0K IyLLIEHO He- roToBkH, 6e3 | Jloknan.
— CIocoObl  OCy- CKOJIBKO He- OLINOOK. Bomnpocer
LIECTBIECHUA  CO- rpyOBIX OIIH- K 3a4ery.
LHUAIBHOTO B3au- O0K. Bomnpocer
MOJIEUCTBUS u K DK3aMEHY.
peanu3anuu CBO-
€l poJu B KO-
MaHze;
— 3aKOHOIaTENb-




[Inanupyemsle
pe3yIbTaThl OCBO-
€HUsI KOMIIETCH-
0201

YpoBeHb OCBOEHHUS

HEeyJI0BJIE-
TBOPUTEIBHO

yIIOBJIETBOPHU-

XOPpOLIO
TCIIBHO

OTIINYHO

Orenoynoe
CPEICTBO

HBIE€ U HOPMATHUB-
HBIE aKTBhI, pe-
IJIaMEHTUPYIO-
L1e JesATeNb-
HOCTb BOJIOXO-
351UICTBEHHOI'O
IIPOU3BO/JICTBA;

—  COBPEMEHHOE
COCTOSIHME, Tep-
CIEKTUBBI U TIPO-
O5eMbl  pa3BUTHS
9KOHOMUKH u
MEHEJDKMEHTA,
OCHOBHBIE 3a/1a41
MPEANPUITHI OT-
paciu B YCIIOBH-
SIX phIHKA.

Ymers:

- WCIOJB30BaTh
3HAHHUE MEXKKYIb-
TYpPHOTO  pa3HoO-
obpaszust  oO1e-
CTBa TIpH 0OIIIe-
HUU;

—  HCIIOJIb30BAaTh
CrocoObI ocy-
IIECTBJICHUS CO-
UATbHOTO B3au-
MOJENCTBUA u
peaM3aiuu  CBO-
el poJu B KO-
MaH/Ie;

— CaMOCTOSITEINb-
HO U TBOPYECKH
UCII0JIb30BATh
TEOPETUYECKUE
3HaHHUS B TIPO-
mecce Mocneay-
IOIIEro 00y4YeHus
B COOTBETCTBUU C
y4eOHBIM IUIaHa-
MU  TOJTOTOBKH
oOyuaromierocs.

Baajgers.
- OCHOBamMH (H-
T0CO(CKUX 3Ha-

[Ipu pemre-
HUU CTaH-
JApTHBIX 3a-
Ja4d He Tpo-
JE€MOHCTPH-
pOBaHbI OC-
HOBHBIE yMe-
HUS, MHOTO
rpyoBIX
OLINOOK.

IIpu peme-
HUHU CTaH-

[IponemoH- [TponemoH-
CTPHUPOBAHBI | CTPUPOBAHBI
OCHOBHBIE BCE OCHOBHBIC
YMEHHS, pe- | YMCHHS, pe-
IICHBI TUIIO- | IIIEHBI BCE OC-
BBIC 33/1a4 C | HOBHBIC 3a/1a-
HErpyObIMH | YU C HETPYOBI-
oImnOKaMH, MM OIIIMOKaMH,
BBIMTOJIHEHBI | BBIIOJIHEHBI
BCE 3a/IaHMs, | BCC 3aJaHUs B
HO HE B II0JI- | TIOJIHOM 00be-
HOM 00BbEME. | M€, HO HEKO-
TOPBIC C HEJO0-
YeTaMHU.

HNwmeerca mu- | [IponeMoH-
HUMAaJIbHBIN CTPUPOBAHBI

[TponemoH-
CTPHUPOBAHBI
BCE OCHOB-
HBIC YMCHHS,
pCIIICHBI BCE
OCHOBHBIE
3a/1a4M C OT-
JIETLHBIMHU
HecyIie-
CTBEHHBIMH
HEJI0YETAMH,
BBINOJIHEHBI
BCE 3aJIJaHHs
B IIOJITHOM
o0BeMe.

IIponemMoH-
CTPUPOBAHBI

KoHnTtposbHas
pabora.
JlaGoparopnast
pabora.
TecTsl.
Pedepar.
Joxknan.
Bomnpocsl

K 3a4ery.
Bomnpocsl

K SK3aMEeHY.

KoHTpobHas
pabora.
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[Inanupyemsle

YpoBeHb OCBOEHHUS

pe3yibTaThl OCBO- OuenouHoe
€HUsI KOMIIETEH- HCYNOBJIC- | YIOBJICTBOPU- XOpOLIO OTIIMYHO CpEeCTBO
LHH TBOPUTEIHHO TEJBHO
HUM; JTapTHBIX 3a- | HA0Op HaBbI- | 0a30BBIC HaBblku nipu | JIaGoparopHas
— HaBBIKAMH Op- | Jlad HE MPO- | KOB IS pe- | HAaBBIKK U pemieHn# He- | paborta.
TaHW3allud U KO- | IGMOHCTPHU- | IIEHUS CTAaH- | pPEIICHUHU CTaHIapTHHIX | TecTsl.
OpAMHAIMM B3a- | pOBaHBI 0a- | TApTHBIX 3a- | CTAaHAAPTHBIX | 3ama4 0e3 Pedepar.
UMOJICHCTBHSA 30BbIC HABBI- | J1a4 C HEKO- | 33/1a4 C HEKO- | OIIHUOOK U Joxmna.
MEX]y JIIOIbMH, | KH, UMEITH TOPBIMHU TOPBIMU HEJIO- | HEIOYETOB. Bonpocst
KOHTPOJIS U | MECTO Tpy- HE/IOYeTaMH. | YeTaMH. K 3a4eTy.
oneHKn  d(pdex- | Obie OmUOKH. Bomnpocsr
TUBHOCTH  Jiesi- K DK3aMeHy.

TEIBHOCTH  JIPY-
THX;

- criocodamu
pacdyera  OCHOB-
HBIX DJKOHOMMYE-
CKUX H YIpaB-
JIECHYECKUX ITOKa-
3aTeJieif, MCIOJIb-
3yeMBIX MPHU TPO-
SeKTUPOBAHUH,
CTPOUTEIIbCTBE,
JKCIUTyaTalluu 1
PEKOHCTPYKITUH
BOJOXO351CTBEH-
HBIX 00BEKTOB;
-HaBBIKAMM  ca-
MOCTOSTEIHHOIO
OBJIAJCHHUS  HO-
BBIMH 3HAHUIMH
10 TEOPUU DKO-
HOMHUKH M Me-
HEIKMEHTA B BO-
OXO3SIUCTBEH-
HOM CTpPOUTENb-
CTBE M TPAKTHKE
€€ Pa3BUTHSIL.

[IK-16 «cnocoOHOCTE HMCIIOIB30BATH OCHOBHEIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX IHUCHUIUIMH, MCTO/bI
MATECMATHYCCKOI'0 aHaJIn3a U MOACIHNPOBAHNA, TCOPECTHUIYCCKOTO U IKCIICPUMCHTAJIbHOI'O HCCIICA0BA-
HHA IIpU pCIICHUHA HpO(i)eCCI/IOHaHBHBIX 3a1a4»

3HaTh:

- HOPMaTHBHYIO U | YPOBEHb MuHumaneHo | YpoBens 3Ha- | YPOBEHb KonTtposnpHas
TEXHUYECKYIO 3HAHWIl HIDKe | AOTYCTUMBIN | HUii B 0ObeMe, | 3HAHHM B pabora.
JOKYMEHTAIHIO MUHHMAJIb- YPOBEHb 3Ha- | COOTBETCTBY- | 00BEME, CO- | JlaGopaTopHas
0 JKCIUTyaTa- HBIX Tpebo- | HHH, J0My- IOIIEM ITPO- OTBETCTBY- paora.

LIUH, TEXHUYE- BaHMi, MHO- | ILIEHO MHOIO | rpaMMe HOJ- Io1eM npo- | TecTsl.

CKOMY 00CTyXH- | TO rpyOBIX HETPYObIX TOTOBKH, J0- rpamme noz- | Pedepart.
BaHUIO, PEMOHTY | OLIMOOK. OIIMOOK. MYIIEHO He- roToBKH, 0€3 | Jlokna.
MEJIHOPATUBHBIX CKOJIbKO He- OLIMOOK. Bonpocsl
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[Inanupyemsle

YpoBeHb OCBOEHHUS

pe3yibTaThl OCBO- OuenouHoe

CHHS KOMIIETEH- HEY/IOBJIE- | YIOBJIETBOPU- XOPOIIO OTIIIHO CpPEICTBO
HH TBOPUTEIHHO TEJILHO

00BEKTOB; rpyOBIX OIIN- K 3a4eTy.

-TIOPsA0K 0(hopM- OOK. Bormpocsr

JIEHUS OTYETHOM, K 9K3aMEHY.

TEXHUYICCKOH,

HOPMAaTUBHON U

pacnopsauTenb-

HOW JIOKyMEHTa-

1008

Ymers:

— OIIPEACIIATh [Ipu pemre- [Iponemon- IIponemoH- IIponemoH- Konrposnsrast

MCTOYHMKH, IPO- | HUM CTaH- CTPUPOBAHbLI | CTPUPOBAHBI CTpUpPOBaHbI pabora.

BOJUTH IMOUCK U JapTHBIX 32- | OCHOBHBIC BCC OCHOBHBLIC | BCE OCHOB- JlabopatopHas

aHaJu3 UHPOp- Ja4 He IIpo- YMEHHU, pe- YMCHHUI, pe- HBIC YMCHHMSI, pabora.

Maluu, Heooxo- JCMOHCTpH- IICHBI TUIIO- | I€HBI BCE OC- PCIICHEI BCE Tecrsr.

TUMOM 1a ocy- POBaHBI OC- BBIC 3aJIa4M C | HOBHEIC 3aJ1a- OCHOBHEIE Pe(bepaT.

IIECTBJICHUA HOBHBIE yMe- | HErpyObIMU 4y ¢ HerpyObI- | 3amaum ¢ or- | Jloxma.

npodecCuoHaNb- | HHsI, MHOTO OIIMOKaMH, MH OITHOKaMH, | JCITbHBIMH Bompocer

HOU JeSTENBHO- rpyObIX BBITTOJTHCHBI BBITIOJTHCHBI Hecylie- K 3a4eTy.

CTH, OIIINOOK. BC€ 3aJlaHUsl, | BCE 3aaHUA B CTBEHHELIMU BOHPOCBI

— ohopMIIATH OT- HO HE B MIOJI- | MOJIHOM O00Be- | HefoueraMu, | K OK3aMCEHY.

YETHYI0, TEXHHU- HOM 00beMe. | Me, HO HEKO- BBITTOJTHEHBI

YECKYl0, HOpMa- TOpBIE C HEJIO- | BCE 3aJ1aHUs

TUBHYIO M PACIO- YeTaMHU. B ITOJTHOM

PATUTETHHYIO oObeMme.

JOKYMEHTALUIO.

Baanern:

— MOJrOTOBKA [Ipu pere- Nmeercsa mu- | [Ipogemon- [Iponemon- KourposnbHas

OTYETHBIX, IPO- HUHU CTaH- HUMAaJIbHBIA | CTPUPOBAHBI CTPUPOBAHBI pabora.

M3BOJACTBEHHBIX | MAPTHBIX 3a- | HAOOp HaBbI- | 0A30BBIC HaBBIKU MPU JlabopatopHast

JIOKYMEHTOB, Jlad He Mpo- | KOB JJIS pe- HAaBBIKU MPU pelIeHuH He- pabora.

yKa3aHUH, Ipo- JEMOHCTPH- | IICHHS CTaH- | PEIICHUH CTaHJapTHBIX | 1CCTBL

€KTOB MPUKA30B, | pOBaHbBI Oa- JTApTHBIX 3a- | CTAaHAAPTHBIX | 3a1a4 0e3 Pedepar.

pacropsKeHUH, 30BBLIE€ HABEI- | a4 C HEKO- 3a7a4 ¢ HEKO- 0)1105(010) Q1 Hoxmna.

JIOTOBOPOB 110 KU, MHOTO TOPBIMU TOPBIMHU HEJIO- | HEIOYETOB. Bonpocet

BOIIpOCaM, BXO- rpyObIX HEJ0YETaMH. | YeTaMH. K 3a19CTy.

JSIIIMM B KOMITe- | OLIHOOK. Bonpocst

TEHIIHUIO; K 9K3aMEHY.

— IMOJATOTOBKA

3aKJIHOYEHUS O

MEIMOPATUBHOM

COCTOSAHHH 3€C-
MCJIb.
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7.3 TunoBbie KOHTPOJbHBbIE 33JaHUSI WIH HHbIe MATEPHAJIbl, HEO0XO-
AUMBIE JISl OLlEHKU 3HAHMI, YMEHHUil, HABBIKOB, XapaKTePU3YIOIIUX ITANbI
¢popmupoBanus komnereHuunii B mpouecce ocsoenust OIIOII BO

3agaHus 118 KOHTPOJIbHOM padoThl
3aaHus COCTaBIIEHbI O TPULATUBAPUAHTHOMN cucteMe (IpUBEAECH OJHUH U3

BapUAHTOB).

Kontposabnas padora Ne 1. Mexanuka. MexaHnyeckue KoJieOaHusl.
Yupyrue BoJHbI

1. Kamens, OpolleHHbIN rOpU30HTAIBHO, YAl Ha 3eMJII0 yepe3 BpeMsa t = 3 ¢ Ha
paccrosiauu | = 27 M 1o ropusoHTanu oT Mecta Opocanus. C Kakoil BBICOTHI h
OpomieH kaMeHb? C Kakol CKOpOCThiO tx OH OpormieH? C Kakol CKOPOCTBIO U OH
ynaaeT Ha 3emiaro? Kakol yroia ¢ cOCTaBUT TpPaeKTOpHUS KaMHS C TOPU3OHTOM B
TOYKE €ro MaJeHus Ha 3eMJII0?

2. K pesunoBomMy mnypy miauHon | =40 cMm u paguycom I = 1 MM HOBEIICHA THPS
maccoi m = 0,5 kr. 3Has, uro Mmoayapb FOHra pe3unsl £ = 3 Mlla, HailTu nepuoa
BEPTUKAIBHBIX KOJIEOAHUI TUPH.

KonTposabnast padora Ne 2. MosekyasipHas pusuka. Tepmoannamuka

1. TpexatoMHublii ra3 nmoa gasiaenueM P = 240 klla u remneparype t = 20°C 3anu-
maet 00beM V = 10 1. Onpeaenuts TermmoeMKocTh C, 3TOTO ras3a MpHu MOCTOSHHOM
JaBJICHUH.

2. Cxonbko TermnoTsl nornomarT 200 T Bogopoia, HarpeBasich OT 0° 10 100° C npu
nocTosiHHOM naBiieHnn? KakoB npupoct BHyTpeHHeM sHepruu ra3a? Kakywo pado-
Ty COBepIIaeT raz?

Kontpoabnast pagora Ne 3. DaexkrpoctaTuka. [locTosiHHBIM JIeKTpUYecKuii
TOK

1. B BepummHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOAATCS OJIMHAKOBBIE TTOJIO-
x)uTtenabHble 3apsanpl = 2 HKi1. Kakoit oTpunatenbHbIii 3aps (1 HE0OX0aMMO TI0-
MECTHUTH B LIEHTPE TPEYTOJIbHUKA, YTOOBI CHJIa IPUTSKEHUSI C €T0 CTOPOHBI ypaB-
HOBECHJIA CUJIbI OTTAJIKUBAHUS TTOJIOKUTEIBHBIX 3aPsI0B?

2. barapes u3 mociegoBaTeIbHO COSIMHEHHBIX compoTuBiieHHH Ri, R2 , R3 u
OC & =10 B ¢ BuyTpennum conpotupienueM ¢ I =1 Om umeer KII/] 0,8. [Tage-
HUS HalpsbKeHUs: Ha conpoTuBieHusx Ri, R2 paBHbel 4 B u 2 B cooTBETCTBEHHO.
Haiitu ToK B nienm.

KontpoabHas padora Ne 4. JieKTpoMarHuTHbie BOJHBL. ['eomeTprueckas
ontuka. Poromerpus

1. B BakyyMe BIOJIb OCH X PacHpOCTPAHSAETCS IJIOCKAs 3JIEKTPOMArHMTHAsS BOJIHA.
NHTEHCUBHOCTH BOJIHBI, T.€. CPEHSS DHEPIUs, MPOXOAsIasl Yyepe3 AUHUILY 10-
BEPXHOCTH 3a eJIMHUILY BpeMeHH, cocTasuseT 21,2 mxB1/m%. Onpenenute aMIum-
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TyAY Halps>KEHHOCTH AJIEKTPUYECKOTO MO BOJIHBI.

2. V3 TOHKOU MIOCKONapauieIbHON CTEKIISTHHOW TJIACTUHKH W3-
TOTOBJICHBI TPU JUH3bI. DOKYCHOE pacCTOsHUE JUH3 1 U 2, cio-
’KCHHBIX BMecTe, paBHO — fi2, pokycHOE paccrosiHue muH3 2 1 3
paBHo — fy3. Ompenenure QOKyCHOE pacCTOSHHE KaKIOW W3

(%]

JIUH3.

TecTnl

[To mucuunianHe «®uU3nKa» NPeTyCMOTPEHO MPOBEACHUE KOMITbIOTEPHOTO
TEeCTUpOBaHUs. TecToBbIe 3aaHus MO AUCUUIUIMHE «DU3KKa» BKIIOYEHBI B 0azy
TECTOBBIX 3alaHui «DU3HKa» B KOHCTPYKTOPE TECTOB aJallTUBHON CTPYKTYpPHI Te-
ctupoBanus (ACT) u umerorcs B Hanmmuuu B LleHTpe nHpOpManmoHHBIX TEXHOJIO-
ruit KyoI'AY.

[Ipumepsl TECTOBBIX BOIPOCOB
|. Mexanuka
S: Mexannka u3ydJaer...
-: IBMYKEHUE TEJ C YYETOM MPUYHH, BHI3BIBAIOIINX JIBH)KCHUE
-: pa3IMYHbBIE BUIBI MEXaHUYECKOTO JIBIKCHUSI 0€3 ydeTa MPUYNH, BEI3BIBAIOIINX ATO JIBIKCHUE
-1 YCJIOBHSI PAaBHOBECHUS TE€JI, HAXOISAITUXCS MO IEHCTBUEM CHIT
+: BUJIBI MEXaHUYECKOTO JIBIDKCHHS ¥ IPUYUHBI UX BO3HUKHOBEHUS

-: S: Maccoii Tena Ha3sIBaeTCs BEJIMYHMHA, ...

-: U3MepsieMasi KOJIMYeCTBOM BEIECTBA, COACPIKAIIEMCS B TAHHOM TeEJIe
- U3MepsieMasl CUJION, C KOTOPOM TEJIO MPUTATUBAETCS K 3emiie

-1, I3MepsieMasi OTHOIIICHHEM Beca JaHHOTO BEIIECTBA K €ro 00beMy

-: ABJISIIOLIASICS. MEPOM MEXaHUYECKOTO B3aMMOACHCTBHS TN

+: onpezensronas HHEPIIMOHHBIC U TPaBUTAIIMOHHBIE CBONCTBA TEJ

S: Bpewms paBHOMEPHOTO JABMKEHHUS aBTOMOOWJIS MO MOCTY JutHOW 480 M co ckopocThio 18
KM/4 paBHO...
+: 96 ¢ -:27¢ -2 274 -2 8640 c

S: BeicoTa JiomMa Mpy BPEeMEHHU NaJIeHUN COCYJIBKH 2 C IOCJIe Havyalla ABM)KCHHUS PaBHO. ..
- 15m +:20m - 45 M - 60 M

S: Teno ABUIKCTCA ..., CCJIIM CyMMa BCEX ,Z[eﬁCTBYIOHlI/IX CHJI paBHA HYJIFO
- paBHOYCKOPCHO

-: 10 OKPYXKXHOCTH

- C UBMCHCHHUEM CKOPOCTH

+: HpHMOHHHCﬁHO 1 paBHOMCPHO WJIU ITOKOUTCH

S: Cuna Tsaru aBToMo6unst Maccoii 14 T npu npoxoxaenun 50 m 3a 10 ¢ ¢ koapduueHToM Tpe-
Hus 0,05 paBHa...
+: 21 xkH. - —7xH - 21H - 7TH

S: KnHeTnueckoi sHEprueu Ha3bIBaeTCsl. . .
-1 DHEprus, 3aBUCALIAs OT B3aHMHOT'O PACIIOJIOKEHMSI TEJ MJIU YacTel Tena
-1 DHEeprus Tena, NOJHATOro Haj 3eMiel
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-: JHEprus Najgarouiero reia
+: sHeprus, 00yCIOBICHHAS MEXaHUICCKUM JABMKCHUEM TeI

S: [loTeHuManpHas SHEPrus MOJAHATOIO OTHOCUTENIBHO MOBEPXHOCTU 3eMiIH Ha BeIcOTy 20 M Te-
Jla Maccou 3 Kr paBHa...

-1 60 Ix +: 600 Ix -2 0,15 Ix -0 1,5 Ix
V1: Konebanust u BOJIHBI

S: T'apmoHMYecKUMU KOJIEOAHUSIMH HA3bIBAIOTCA. . .

-1 Kosie0aHus1, COBEPIIAIOIINECS OTHOCHTEIBHO MOJIOKEHHS PAaBHOBECHS

+: Koe0aHus, COBEPIIAIOIINECS 110 3aKOHY CHHYCa MIJIM KOCHHYCa

-. BBIHYXJICHHBIC KoJIeOaHus TeIa Ioxa HeﬁCTBHeM BHEIIHEH CHJIBI

- CBOOOJHBIC KOJICOaHUs B PE3YJIbTATE KAKOTO-TMOO0 OTHOTO HAYaJIbHOTO OTKJIOHEHHMS

S: Tlepuox konebaHMIA TOABENICHHOTO K MpyxXuHE jkecTtkocThio 0,05 H/M rpy3a maccoit 200 r

paBeH. ..
+:13 ¢ -1 25¢ -2 524 ¢ - 3,1c

S: Usmenenue ¢a3pl rapMOHUUYECKOTO KoJiebanus Ha 180 rpagycoB COOTBETCTBYET...
-: TIOJTHOMY TIEPHOIY KOJIeOaHUs

+: MOJIOBUHE MepHuoJia KoueOaHus

- YETBEPTH MEepHoJia KoJeOaHus

- JIByM M€pHOIaM KoJieOaHus

S: Jmuna pagunoBosHbl 600 M COOTBETCTBYET YaCTOTE...
-2 2MI'n +: 0,5 MI'n -: 1,5 MI'n -2 6 MI' -2 3 Ml

Il. Moaekyasipuasi pu3uKa ¥ TEPMOANHAMUKA
S: Temmneparype 50 K cooTBeTCTBYET 3HaUeHUE TeMiieparypsl no Llenscuro. ..
- 323°C +:-223°C -1 50°C - -50°C

S: Cpenusis KBagpaTuyHasi CKOPOCTh MOJIEKYJ a30Ta MpH yBETUYEHUH TeMIlepaTrypsl raza B 4
pasa...
-: He usmenutcs. -: YBenuuutcs B4 pasza. +: YBenu4uTCs B 2 paza.-: YMEHBIIUTCS B 2pa3a.

S: BHYTpeHH}I}I SHEPIus nacajlbHOIr0o OAHOATOMHOI'O I'a3a paBHa...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pV/3 -1 3VT/2

S: Yucio creneHel cBOOOIbI | 0JHOATOMHOU MOJIEKYJIbI IPH KOMHATHO# TeMIlepaType paBHo. ..
- i=5 +:i=3 -i=6 -i=1

S: Bayrpennss sneprus 2 moneit renus npu T = 300 K pasHa...
-: 0,6 x/Ix -1 0,67 x/Ix -: 2,49 xJIx -1 4,98 xJlx +: 7,48 xkJIx

S: CosepmienHas razom pabota npu nomydeHun 500 J[K TEeNmaOTh W yBEIMUYEHMM IMPH 3TOM
BHyTpeHHei sHeprun Ha 300 /[x paBHa...
+: 200 Ix -. 800 JIx 0 -2 500 JIx

S: CosepiienHas pabounm TesioM padoTa B TeruioBoM jsurarene ¢ KITJI 30 mporienToB mpu mno-
Jy4EHHUH OT HarpesaTedns 5 kK TEIIOTH paBHa. ..
-: 150 000 Ix +: 1500 JIx -2 150 JIx -1 67 JIx
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I1l. DnexkTpuYecTBO M MarHeTHU3M

S: ICTOYHUKOM 3JIEKTPOCTATUYECKOTO OIS SABIISETCA. . .
-: IOCTOSIHHBI/ MarHuTt.

-: IPOBOJHUK C TOKOM.

+: HETOABMKHBIN DJIEKTPUYECKUN 3apsi.

-: ABYDKYLIUNICS IEKTPUYECKUH 3apsifl.

S: Cuna B3auMOJCHCTBUS ABYX TOUCYHBIX HETIOIBMKHBIX 3apSAI0B MPH YBEITUUYCHUHN PACCTOSHUS
MeXAy HUMHU B 4 pa3za...

-: yBenuuuTcs B 4 pasza

- YMeHbIINUTCA B 4 pasza

-: yBenuuutcs B 16 pa3

+: ymeHbImuTcs B 16 pas

S: Moynb HampspKEHHOCTH DJICKTPUYECKOTO TOJsl B JAHHOW TOYKE MPH YMEHBIICHWU 3apsia,
CO3JIAI0IIEro NoJje, B 3 pasa...

+: yMmeHbLIUTCSA B 3 paza

- YBENUYHUTCS B 3 paza

- yMeHbLINTCS B 9 pa3

-: HE U3MEHUTCS

S: CunoBo# XapaKkTEepUCTHKOW MAarHUTHOTO TIOJISI CITY)KHT. ..
-: MOTEeHIHAaJ

- MarHuTHas MPOHUILIAEMOCTb

+: MarHuTHast UHAYKIHS

-: paboTta

S: Harenennsnii B pamke Moayitb IJ1C MHAYKIMKM MPU YBEIMYCHHH MarHUTHOTO TIOTOKA C 4 10
12 B6 3a 2 ¢ pageH...
+: 4B - 8B - 12B -: 16 B

S: Cuna JlopeHnma, neficTByromas Ha 3apsl, ABMKYITANACS ¢ TOCTOSIHHOW CKOPOCTHIO B MarHUT-
HOM T0JIe MPONOPIUOHATIBHA ...

+: BEeKTOPHOMY MPOU3BECHUIO BEKTOPa CKOPOCTH U BEKTOpPA MAarHUTHON MHAYKIIUU

-1 CKJIIPHOMY MPOU3BEICHUIO BEKTOPA CKOPOCTU U BEKTOpPAa MATHUTHOW MHAYKLUN

- CyMM€ CKOPOCTH YU MarHUTHOM HHIYKIIHH

-1 pPa3HOCTH CKOPOCTH U MarHUTHOU MHAYKIUU

S: MHAyKTUBHOE CONPOTUBIICHUE KATYIIKH IIPH YBEJIMYEHUU YaCTOTHI IIEPEMEHHOTO TOKA B 2
pasa...

+: yBenuuured B 2 pasza

-1 yBeIMUHUTCH B 4 paza

-: yBenuuurtcs 1,41 paza

-1 yBeIMUHUTCH B 4 paza

- YMEHBIIHTCA B 2 pasa

S: JleiictBytoriee 3HauUeHUe HanpspkeHus 220 BOJIBT - €ro aMIUIUTYTHOE 3HAUYCHHE. ..
-:127B - 157 B +:310B -:440 B

S: O,Z[I/IH N3 OCHOBHBIX ITOCTYJIATOB TCOPUU Makcaennia ...

+: MNEPEMEHHOC MArHUTHOC IOJIC NIOPOKAACT BUXPEBOC SJICKTPUUCCKOC
-. MarauTHOC 110JI€ HC UMCCT UCTOYHHNKOB
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-: QIIEKTPUYECKOE T0JIE UMEET UCTOYHUKHU
-: IBIKYIIUICA SJIEKTPUUECKUM 3apsAl CO3AaET MArHUTHOE T0JIE

IV. OnTuka

S: CBeT B ONTHYECKH OTHOPOJHOMN Cpelie paclpOCTPaHseTCs. . .
-1 TI0 OKCTIOHEHTE

+: IpAMOJIMHEHO

-1 TI0 CHHYCOMJIE

-: o TurepooIe

S: ®okyc - 310...

-. pacCTOAHHUC OT OINITUYCCKOTO LCHTPA JIMH3bI A0 TOYKH IMECPECCCUCHUA TPCTIOMIICHHBIX J'Iy‘-ICfI

+: TOYKa, B KOTOPOH TMOCIE MPEIOMIICHHS COOMPAIOTCS BCE JIy4yH, MaJAroIIUe Ha JIMH3Y Hapal-
JICNTBHO TJIABHOM ONTHYECKOM OCH

-: PO3PavYHOE TEJIO, OTPAHUYECHHOE IBYMS IOBEPXHOCTAMU

-: TOUYKA, Yepe3 KOTOPYIO MPOXOIAT JIydH HE MPETOMIISACH

S: KorepeHTHBIMH HA3BIBAIOTCS BOJIHEI. ..

- pa3HOCTH (ha3 KOTOPHIX MEHSETCS C TCUCHUEM BPEMEHHU

+: pa3HOCTH (ha3 KOTOPBIX OCTAETCS MOCTOSTHHOW BO BpPEMEHH
- pa3HOCTbH (pa3 KOTOPBIX BCETa paBHA HYIIO

-: Mo0ObIe BOJTHBI BCET/a KOTEPEHTHBI.

S: lucriepcueii cBeTa Ha3bIBACTC ...

-1 paccenBaHue 0€JI0ro CBeTa BEIIeCTBOM

+: 3aBUCUMOCTH aOCOTIOTHOTO MOKAa3aTelsl MPEJOMIICHHs BEIIecTBa OT YaCTOThHI MaaloUIero Ha
BEII[ECTBO CBETA

-: TIOTJIOIIEHUE CBETAa BELIECTBOM

-: oru0aHue CBETOBBIMH BOJHAMHU MPENSTCTBUI.

S: NnaTepdepennueii cBeTa Ha3bIBACTCS

-1 CJIO)KCHHUE B IIPOCTPAHCTBE CBETOBBIX BOJIH, PH KOTOPOM TIOJTY4aeTCsl YCHIICHHE CBETa

-1 CJIO)KCHHUE B MPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM TOJTYYaETCsI OCIIa0JICHHE CBETa

+: CJIO)KEHUE B MPOCTPAHCTBE KOTEPEHTHBIX BOJIH, MPU KOTOPOM MOJYYaeTCs YCHICHHE WU
ocnalieHne pe3yabTUPYIONICH CBETOBOW BOJIHBI

- pa3joxkeHue 0eoro cBeTa B CIIEKTP TUPPAKIMOHHOW PEIISTKOM.

S: ludpaknueit cBera Ha3pIBaeTCA. ..

- TPOCTPAHCTBEHHOE MEpPepaclpe/ielicCHHe SHEPrHH CBETOBOTO W3JIYYCHHUS IPH HAJIO0KCHUU
JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH

+: orubaHue CBETOBBIMHU BOJIHAMH TPEISATCTBUN

- OTPaXEHUE U MPEIOMIICHUE CBETOBBIX BOJIH

-1 paziiokeHue Oesoro cBeTa B CHEKTP AU(PAKIIMOHHON PEIIeTKOM.

S: Ionsipu30oBaHHBIM HA3bIBAETCS CBET...

-1 CO BCEBO3MOXKHBIMU PaBHOBEPOSTHBIMHU KOJIEOAHUSIMU BEKTOpPA HAIPSDKEHHOCTH AJIEKTpUYe-
CKOTO TOJIs

+: Kosie6aHUs BEKTOpa HAMPSHKEHHOCTH JIEKTPUYECKOT0 TOJIsI KOTOPOro KakuM-I160 o0pazom
YIIOPSAI0YEHBI

-1 Kojie0aHMsl BEKTOPOB HAIPSDKEHHOCTEH 3IIEKTPUYECKOT0 M MarHUTHOTO TIOJIeH KOTOPOTOo
IIPOTHUBOIIOJIOKHBI

- HCIIyCKaeMblil €CTECTBEHHBIMHU MCTOYHHUKAMM CBETA.
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V. AToMHas1 U siiepHast (PU3HKA

S: HanmMensIas sHeprust TpedyeTcs A 0CBOOOKICHNUS IIEKTPOHOB, PACHOIOKEHHBIX HA ...
-: Omxaiiimeit K sapy 060104ke aToma

- BHYTPEHHHUX 000JI0YKaX aToMa

+: BHelIHel 000JI0uKe aToMa

-: cBOOOTHOM opOuTE

S: ATOMBI MOTYT...

-: U3nyyats 1100yr0 MOPLUIO SHEPIUH, a MOIJIOIIATh JIUIIb HEKOTOPBIN TMCKpPETHBIH Habop 3Ha-
YEHUH SHEPTrUn

-: [lornomaTs 1100yI0 MOPLMIO SHEPTUH, a U3ITy4YaTh JHILIb HEKOTOPBIN JUCKPETHBIH HabOp 3Ha-
YEHUH SHEPTUn

+: M3ny4aTh ¥ NOIIOMIaTh JUIb HEKOTOPBINA JUCKPETHBIM HAaOOp 3HaUEHUI SHEPrun

-: M31my4ats u noryomars a0yt MOPLHUI0 SHEPTUU.

S: Monens atoma bopa — 3JIeKTpOHBI MOTYT JABUTATHCS B aTOME ...
+: TOJIBKO IO OMIpeIeNIEHHON opouTe

-1 TOJIBKO IO BHEIIHEH opoute

-2 TOJIBKO 10 BHYTPEHHEN opOuTe

-1 HE MOT'YT JIBUTAThCS

S:Snpo u30TOMA paj s ¢ MACCOBBIM YHCIIOM 226 U 3apsAI0BBIM 88 COCTOUT H3...
-: 226 nIpOTOHOB 1 88 HEUTPOHOB

+: 88 mpoToHOB 1 138 HEUTPOHOB

-: 88 a5ekTpoHOB U 138 MpoTOHOB

-: 138 mpoTOHOB 1 88 HEUTPOHOB

S: B xauecTBe TOIIMBA aTOMHBIX 3JIEKTPOCTAHINI UCIIOJIB3YETCH ...
+: ypaH -: KAMEHHBIN yrOJib -1 KaJIMHi -: rpadur.

Tembl pedepaToB

1. BemiecTBO M aHTHBEIIECTBO.

2. IlIpocTtpaHcTBO U BpeMs B (pU3HKeE.

3. CoBpemeHnHas ¢pu3nuecKas KapTHHA MHpA.

4. KocMonoruyeckue TUIOTe3bl O MPOUCX0XKICHUN BeeneHHO.

5. I'paButarus.

6. CneumanpHas TEOpHUsS OTHOCUTEIFHOCTU U €€ SKCIIEPUMEHTAIbHAS TPOBEPKA.
7. OOwas Teopusi OTHOCUTEIBHOCTH U €€ SKCIIEpUMEHTAJIbHAs IPOBEPKA.
8. BwIHyXIeHHBIC KOJICOAHHS 1 PE30HAHC.

9. 3ByK UM ero pacnpocTpaHeHHEe B PA3JINYHbIX Cpeax.

10. Hudpa3Byk 1 yIbTpa3BYK, UX HCIOJb30BaHHE.

11. Iy u ero BIUSHUE HA YEJIOBEKA.

12. KpucTamisl ¥ UX CBOMCTBA.

13. T'paden u nepcrneKkTUBbI €ro MPUMEHEHUS.

14. Meramarepuaisl.

15. Cunepreruka Kak Hayka O CaMOOPIaHU3aLUH OTKPBHITBIX CHCTEM.

16. Bo3saeicTBHE IEKTPUUYECKOTO TOKA HA OPraHW3M YeJI0BEKa.

17. CBepxmpoBOJUMOCTb.

18. BnicokoTemnepatypHsble cBepxnpoBogauku (BTCIT).

19. Dddexrt Ixo3edcona.

20. Bo3zelicTBHE MarHUTHBIX 0JIEH Ha OPraHU3M YeIOBEKa
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21.
22.
23.
24,

25.
26.
27.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49,
50.

— O 00 3OO~ W~

Bo3szaeicTBre 2IEKTPOMAarHUTHOTO U3JIy4EHUs] Ha YEJIOBEKA.

3amuTa oT AIEKTPOMAarHUTHBIX U3JIy4EHUH.

CBoiicTBa U IPUMEHEHUE IEKTPOMaruuTHeIX BosiH CBY-auanasoHa.
TepMouHANKATOPHBIE )KUIKOKPUCTAIUIMUECKNE TUIEHKU U UX IPUMEHEHUE Ul BU3yaIu3a-
LM TEMIIEPATYPHBIX I1OJIEN.

WudpakpacHbie MHPOMETPHI U UX IPUMEHEHHUE IS OTIPEICIICHUS] TEMITEPATYPHBIX TOJICH.
PeHTreHOCTpYKTYpHBIN M PEHTI€HOCIIEKTPAJIBHBIA aHAJIN3.
ConHeuHas SJHEpreTUKa

®oTo3¢hheKT 1 ero npuMeHEeHHE.

Mo1iiHbIe CBETOAMObI M X IPUMEHEHUE.

Jlazepsl 1 UX IPUMEHEHUE.

[TomyrmpoBOAHMKOBBIE JIA3€PHI.

TexHonornueckue na3epol U UX NIPUMEHEHHE.

I'erepocTpykTypHbIE MH)KEKIIMOHHBIE JIA3€PhI.

lNonorpadust u ee npumeHeHue.

OnTHyueckas BBIYMCIUTENbHAS TEXHUKA.

Bon0KOHHO-ONTHYECKHE JTUHUU CBSI3H.

OnTOo37€KTPOHHBIE JATYUKU.

OnTO37€KTPOHHBIE CPEJICTBA OTOOpaKEHHs HH(POPMALIUH.
OnTrueckne npoueccopsl.

KK-uHIUKATOPBI U SKPaHBI.

AxycTHueckass MOJTYJISIHS CBETa U €€ UCIOJIb30BaHie B MHPOPMAIIMOHHO-U3MEPUTETHHON
TEXHHUKE.

HanorexHosornu: nenu u 3aaqu.

Bopoponnas snepretuka.

SnepHble peakyy U sepHAs JHEPTreTHKA.

Me:xyHapOoAHBIN MPOEKT 0 BEICOKOTEMIIEPATYPHOMY CHUHTE3Y.

Y CKOpHUTEIH 3JIEMEHTAPHBIX YaCTHLI.

Bonb1ioii anpoHHBIN KoJIanaep.

bozon Xwurrca.

KBapku.

TeMbl TOKJIa10B

. Ponn BOJIbI B CYLICCTBOBAHUM KU3HU HaA 3emure.

. Uctounnkm BOI[OCHa6}KeHI/I5I.

. COBpeMeHHHe TCXHOJIOI'MH ITOAIOTOBKHU IMUTHEBOI BOJbI.

. CucreMsl OIIPpCCHCHUA MOpCKOﬁ BOJBI.

. Ilo13eMHbBIC HCTOUHMKHU BOI[OCH8.6)KCHI/I$I.

. HOBerHOCTHLIC HCTOYHHNKU BOI[OCH8.6)KCHI/I$I.

. Hanotexnoaoruu B NoAroTOBKE MUTHEBOM BOJIBI.

. BOI[OCHEI6)KCHI/I€ 1 BOOJOOTBCACHUC B eBponeﬁCKHX CTpaHax.
. HaquHe JOCTHIKCHUS B obnactu BOJOOTBCACHMUA.

0. COBpeMeHHHC TEXHOJIOTHH OYHMCTKH CTOYHOM BOJBbI.

Tembl 1a00paTOpHBIX padoT:

1. 3Mepenue AnuH IWTAaHT€HIUPKYIEM 1 MUKPOMETPOM.

2. IIpoBepka 3akoHa I'yka u onpenenenus moxynst FOHra craabHOM TPOBOJIOKH.

3. N3y4yeHune 3aBUCUMOCTH NIEpHUO/Ia YIPYTUX KOIeOaHUH OT MacChl.

4. OnpeneneHus INIOTHOCTH CHITYYUX TEI.

5. V3ydeHne 3aKOHOB BpalllaTeIbHOTO ABM)KEHUS TBEPIOTO TENA.

6. OmnpeneneHne ycKOpEHHUs CUIIbI TSYKECTH MPU IIOMOIIHM MAaTEMATHYECKOTO MasTHUKA.
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7. OnpeneneHre BIAKHOCTH BO3IyXa.

8. Onpenenenre KOAPGUIUEHTA BI3KOCTH KUIKOCTH MeTo1oM CTOKca.

9. Onpenenenne ko3(pduimeHTa TOBEPXHOCTHOTO HATSHKEHHS KHJIKOCTU IO CIIOCO0Y OTphIBA
KaIUIH.

10. Onpenenenue yaeinbHOU TEMIOEMKOCTH MCCIEAYEMOM KUAKOCTU C TIOMOILBIO 3JIEKTPOKAJIO-
pumerpa.

11. Onpenenenue mokasareins aanadaThl BO3AyXa METOAOM aqrabaTHOTO PaCIIUPEHUSI.

12. Onpenenenue yaeIbHOM TEIIOTHI TAPOOOPA30BaHUS BOIBI.

13. MccnenoBanue 37IEKTPUUECKUX IeTel Ha 0OCHOBaHUH 3akoHOB Kupxroda u Oma.

14. Onpenenenne SHEPreTUUECKUX XapaKTEPUCTUK AJIEKTPUUECKOIO HarpeBaTes.

15. U3yuenue TepMo3IEMEHTA.

16. Onpenenenre ropu30HTAIBHON COCTABIISIONIEH HAMPSHKEHHOCTH MAarHUTHOTO TTOJIST 3€MJTH.
17. UccnenoBanue xapakTepUCTUK TpaHchopmaTopa.

18. Ompenenenue IEKTPUIECKON EMKOCTH M eMKOCTHOTO COTIPOTHBIICHHUSI KOHICHCATOPA.

19. Onpenenenre napaMeTpoB KaTylIKKM UHYKTUBHOCTH.

20. UccnenoBaHue noTpeOIeHNs AIEKTPUIECKON SHEPTUHN Harpy3KaMU NEPEMEHHOI0 TOKa.

21. OmpeneneHus: CBETOTEXHHYECKHX XapaKTEPUCTUK JIAMITbl HaKaTMBAHWS.

22. OnpeneneHust ONTUYECKOHN TUIOTHOCTH M KOHIIEHTPAIMHM OKpAIIEHHBIX PAaCTBOPOB TPH TO-
MOIIY KOHIIEHTPAIIHOHHOTO (POTOAIEKTPHUECKOTO KaTOPUMETPa.

23. OnpeneneHue noka3arelis MpeIOMIICHHS CTEKIA.

24. OmnpeneneHusi KOHIIEHTPALMM U MOKa3aTelss MPEeJIOMIIEHHsI pacTBOpa caxapa pedpakToMerT-
poMm.

25. Onpenenenus TIaBHOTO (POKYCHOTO PacCTOSIHUS COOMpaAroIel U pacCeHBaIOIIEH JTMH3.

26. OnpeneneHue JIMHBI CBETOBOM BOJIHBI C MOMOIIBIO KoJiell HproToHA.

27. Onpenenenre NIUHBI CBETOBOM BOJHBI 1O AUPPAKITMOHHOMY CIIEKTPY.

28. OnpeneneHus KOHIEHTPALMKU pacTBOPa caxapa MOJISIPUMETPOM.

29. UccnenoBanue BaKyyMHOTO (DOTODJIEMEHTA.

Bonpochb! 1 3aiaHus 11l IPOBeIeHUs POMEKYTOUYHOT0 KOHTPOJIsI
(3aveTa)
KommneTentus: cnocoOHOCTh K CaMOOPTaHU3alMKA U CaMO00Pa30BaHUIO

(OK-7).

Bonpochel k 3auery

1 Kunemarnueckoe onrcanne MeXaHHIeCKOI o JBHKCHHUA: CHCTEMA OTCLIéTa, TPaCKTOpU,
IIyTh, IEPEMCIICHUE, CPEAHAA W MIHOBCHHAsA CKOPOCTh, YCKOPCHHUCE. XapaKTepI/ICTI/IKI/I
HpﬂMOJ’IHHGfIHOFO PaBHOMEPHOI'O W PAaBHOIICPEMCHHOI'O ABUXCHMUA.

2 Kunemaruka BpallaTCJIbHOI'O IBUXKCHHA. YrioBoe MEPEMCUICHUC, CKOPOCTb U YCKOPCHHUC.
CBs13b IMHEHHOM CKOpPOCTH C yTJ'IOBOﬁ. PaBHOMepHOG ABUIKCHHUC I10 OKPYKHOCTU: IICPHUOL,
qacCToTa. XapaKT CPUCTHUKHU PABHOIMICPEMCHHOI'O BPAIIATCIIbHOTI'O ABUKCHUS.

3 I/IHepI_[I/IaJ'IBHHC U HCHMHCPpUHAJIbHBIC CUCTEMbBI OTCUCTA. OCHOBHBIE 3aKOHBI JUHaMHNKH
HeroTona. ypaBHeHI/Ie JBHXXCHUS B HeI/IHepHHaHBHOﬁ CHUCTEMC.

4 I/IMHYJ'ILC HYaCTULBI 1 MEXaHHYECKOH CHUCTEMEI. OTKpLITLIe " 3aMKHYTBIC CUCTCMBI. 3aKoH
COXpaHeHHus uMIyibca. LleHTp macc (MHepLHn) CUCTEMBbI. Y paBHEHHE IBHKEHUS LIEHTpa
mMmacc.

5 Cuiel B Mexanuke. Cuna rpaBUTAIMOHHOTO IIPUTSIKECHUS, CUJIA TSXKECTH, BEC. Cutel Tpe-
HHA.

6 VYnpyrue cuibl. HopManbHble n KacaTenbHble JepopMalui U HapsDKeHUs B TBEPAOM Te-
JIe, MOJTyJ I yrpyroctu, koag¢unuent Ilyaccona. Jluarpamma HanpsokeHuit. 3akoH I'yka.
[ToTrenumansHas sHEprus yrpyroae(GopMupoBaHHOTO Tea.

7 MowmeHT HUMITYJIbCA YaCTHULIbI U CUCTCMbI YaCTHUII. MOMEHT CUJIBI. ypaBHCHI/IC MOMCHTOB.
3aKoH COXpaHCHHA MOMCHTA UMITYJIbCA B SaMKHYTOﬁ CHUCTEMC.
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10.

11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

PaboTa nepemerenns MaTepuaIbHON TOUYKH IO KPUBOJIMHEHHOMY ITyTH. MotHocTh. Ku-
HETUYECKas U MOTeHIUalbHas sHeprusi. KoncepBaTuBHbBIE 1 HEKOHCEPBATUBHBIE CUITBI.
[ToTeHnManpHOE ¥ HENOTEHIUAIBHOE 110JI€ CUJI. 3aKOH COXpPaHEHMs MOJIHOM MeXaHUu4e-
CKOU DHEPIHUH.

AOGCOIOTHO TBEPIOE TEJIO, YPABHEHUS ABMKEHUS U PaBHOBECHUS TBEPAOTo Tena. MoMeHT
unepuuu. Teopema Illtelinepa. OcHOBHOE ypaBHEHUE IMHAMUKH BPAIlaTEIbHOIO JBUKE-
Hus. Kunernueckas sHeprus Bpalarouerocs Tena.

IapmonmMYeckne KoaeOaHus U MX XapakTepucTuku. KnaeTndeckas, MoTeHITMAIbHAS U
II0JIHAsl SHEPTUsl TAPMOHUYECKUX KOJIeOaHUM.

3aryxarommue KoueOaHus 1 UX XapaKTepUCTHKH. BbIHYXeHHbIe KoneOanus. Pe3onanc.
CriennanbHasi TEOpUsI OTHOCUTENBHOCTH: MOCTYNNAaThl DUHINTEHA 1 ipeoOpa3zoBanus Jlo-
pEHIIa, CIIEACTBUS U3 HUX: OJTHOBPEMEHHOCTb, JUTUTEILHOCTh COOBITHH, [UIMHA TEJ B pa3-
HBIX CUCTEMAaX OTCYETa, CI0KEHHE CKOPOCTEH.

PenartuBucTckas muHaMuKa: peISTUBUCTCKUM UMITYJIbC, SHEPTHS, UX CBsI3b. OCHOBHOE
YpaBHEHHE PENATUBUCTCKON JUHAMUKH. 3aKOH B3aMOCBSI3U Macchl M 3Hepruu. Macca u
SHEPTHsI TIOKOSI.

OO6mue cBOICTBA Ta30B U XKUIKOCTEH. Pactipenenenne naBieHus B MOKOSIIMXCS Tra3ax u
KUIKOCTAX. 3akoH [Tackans u Apxumena.

[M'uapoamHaMuKa )KUIKOCTH, METO/IbI onricanus. JInHuu Toka u TpyOku Toka. Hecxxumae-
Masl KUAKOCTh. MneanbHast )KkUIKOCTh. Y paBHEHHE HEPA3pPbIBHOCTH CTPYH. Y paBHEHUE
beprymn.

Bsi3kas xuaxocts. Cuiiel BHyTpeHHETo TpeHus. JlamuHapHoe U TypOyJIeHTHOE TeUEHUE.
Uucno PeitHonpaca. [[BmwkeHue Te B KUAKOCTIX: CHJIa JOOOBOTO COMPOTUBIICHUS, TIOTb-
e€MHas Ccuia.

Makpockonuueckue cucteMbl. CTaTUCTHYECKOE M TEPMOANHAMUYECKOE OITUCAHUE MAKPO-
cucteM. OCHOBHBIE TIPEICTABIICHUS MOJIEKYIApHO-KnHeTHYeckoi Teopun (MKT) razos.
OcnoBHoe ypaBHeHHEe MKT. MoJieKyIapHO-KHHETUYECKOE NCTOJIKOBAHNE TEPMOIMHAMMU-
YECKOM TeMIIepaTypsl U JaBJICHUS.

WneanbHblil ra3. YpaBHEHUE COCTOSIHUS UACATBHOTO raza. JKCIEPUMEHTAIbHBIE Ta30BbIC
3aKOHBI.

Yucno cremnenei cBO00IbI. 3aKOH paBHOpACIPEICICHUS YHEPTUH 110 CTETICHSM CBOOOIBI.
Cpennsist sHEprusi MHOrOaTOMHOU MOJIEKYJIBI.

Pacnpenenenne MakcBeiia MoJIeKyJ 1o ckopocTsiM. Pacnipenenenue bonsimana. bapo-
MeTrpuueckas hopmyia.

SBnenus nepenoca B razax. Jquddysus. TemmonpoBoaHocTs. BsaskocTs. MosekysipHo-
KMHETUYECKasi MHTEepIpeTalus SBJICHUN NIEpeHOoca B ra3ax.

Peanbuble ra3el. YpaBuenue Ban—aep—Baansca. Kputnueckoe cocrosnue.

TBepnoe cocrosiHue BemiectBa. Kpucrannnueckue u amopHbie Tena, JalbHUN U OIMKHUAN
nopsiiok. Kpucramnnueckas pemierka u 6azuc. DneMeHTapHas siuelika, ee mapameTpsl. Tu-
Il KPUCTAJIOB B 3aBUCHMOCTH OT BUJIa YACTHUL B y3J1aX PEIIETKU U UX B3aUMOJICHCTBUIA.
TepmoanHaMuyeckass CUCTEMA, TAPAMETPHI COCTOSIHUSA, TEPMOIMHAMUYECKOE PABHOBECHE.
Buyrpennsisa sueprus cuctemsl. [leppoe Havaio TepMOJIMHAMUKH.

Huknuyeckue npoiieccol. Pabota nukina. O6paTtumbie U HeoOpaTUMBbIe Mpolecchl. Tero-
Bble aBuratenu. KIIJ[ remmoBoro aBurarens.

Hukn Kapno. KIT/ mukna Kapao st uaeansHoro raza. O6parumocts mukia Kapro. Bro-
po€e Havano TePMOTUHAMHUKHU.

DHTpOMUA UACATHFHOTO raza. JHTPOMUS Kak (PYHKIUS COCTOSHUS, €€ CTaTUCTHIECKOE TOJI-
koBanue. ®opmyna bonsnMana.
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10.

11.

12.

3allaHI/lﬂ AJIA IIPOBEACHUS 3a14€Ta

ABTOMOOMIIH MpOEXal TPETh MYTH CO CKOpOCThIO v1 = 60 km/u. Jlanee 4 ocraBmierocs
BpEMEHU OH €XaJl CO CKOPOCThI0 02 =50 KM/4, a 3aTeM JIBUTAJICS CO CKOPOCTHIO 03=
90 xm/4. HaiiTu cpeaHIo CKOpPOCTh < 0> aBTOMOOWJISI Ha BCEM ITyTH.

MatepuanpHas TOUKa JBUKETCS B TNIOCKOCTH Xy COTTIACHO YPaBHEHMAM X = Aj+Bit+Cit?
uy = Ax+ Bot + +Cot?, Tie Bi=7wm/c, C1 = -2 m/c?, Bo= -1m/c, C2=0,2 m/c?. OnpenenuTs
MOJYJIM CKOPOCTU M YCKOPEHHUS TOUYKH B MOMEHT BpeMeHHu t1 = Sc.

Teno 6pomeno mox yrimoMm a = 30° K TOPU30HTY ¢ HAYAITLHOW CKOPOCTHIO 1p = 20 Mm/c.
[Ipenebperasi cONpOTUBICHHEM BO3/yXa, ONPEACIHTH CKOPOCTh Telld, HOPMAJIBHYIO U
TAHI'€HLIMAJIBHYIO COCTABJIAIOIINE YCKOPEHHUS M paJuyC KPUBHU3HBI TPACKTOPUH uepe3
Bpemst t1 = 0,5 C mocie nayana amwxenus. Hailtu ypaBHeHHE TPaeKTOPUU JBIKCHHS
Tena.

Bapaban cemapaTtopa pamgmycoM R = 0,25 M Bpamaercs mo 3akony p=A+Bt+Ct?, rie 4
= 2,5 pan, B ==0,8 pan/c; C = 0,15 pa;l/c3. OrnpeenuTh TaHTEHITUATBHOE dr, HOPMAJIb-
HOE€ an U TIOJIHOE @ YCKOPEHUS TOYEeK Ha MOBEpPXHOCTH OapabaHa B MOMEHT BpeMeHu t =
10 c.

CMech CBHUHIIOBBIX JpoOMHOK ¢ quamerpamu 1 = 1 MM u d2 = 3 MM omycTiiin B 0ak ¢
riuiepuHoM BbicoTol h = 1 M. Hackosibko mo3ske ymaayT Ha JHO JPOOHHKHA MEHBIIETO
JTUaMeTpa 1Mo CpaBHEHHIO C ApoOMHKaMu OoJipiiero auameTpa? JlmHamMudeckas BS3KOCTh
rimuepuna = 1,47 Iac.

Onpenenutb CKOPOCTh ¥ MYJIH, €CIIM OTKIIOHEHHE OT MUIIEHH MPU CTpebde BIOJIb Me-
puauana coctasisieT 6,2 cM BIpaBo OT LeHTpa. PaccrostHue no mumenu S = 900 wm,
cTpensba mpom3BoaUTCA Ha mHpoTe ¢ =54°. CKOpOCTh MyJH CYUTATH MOCTOSHHOIA.

[Tynst maccoit 9 r, meTsmas ropu30HTAIBHO ¢O CKOpocThio 600 M/c, TpoOUBaeT BUCAIINNA
Ha HUTH Opycok Maccoi 140 r, BCIEACTBUE YETO CKOPOCTh MyJIM YMEHBIIAETCS B MOJITOpA
paza. OnpenenuTs KOJIMYECTBO TEIJIOTHI, BBIICIUBLIEECS TP yAape.

[Map u chepa 0qUHAKOBOTO paguyca U MacChl CKaThIBAIOTCS 10 HAKJIOHHOM IMJIOCKOCTH C
OJINHAKOBOH BbICOTHL. CKOPOCTh Kakoro Teja OyaeT 0oJiblie B KOHIIE ITYTH U BO CKOJIBKO
paz?

CranpHOl mapuk Maccoil m = 20 T 1MoJIoKeH Ha NpY)XUHHBIE Bechl Maccod M = 40 r.
[Ipu 3TOM yamika BECOB OTKJIOHWIACH Ha Xo = 3 ¢cM. OnpenenuTs MaKkCUMaIbHOE MOKa3a-
HHUE BECOB, €CJIM IIapUK OpPOCHTh Ha BEeChl 03 HAYaIbHOM CKOPOCTH C BBICOTHI h = 40 cm
U MOCJIe yaapa OH MOANPBITHYM Ha BeICOTY h1= 17 cM. Yiap cuutaTh abCOIIOTHO yIpy-
TUM.

B mHe cocyma umeercst otBepcTre auamerpom Oi. B cocyne Boma mojaiep:kuBaeTcss Ha
noctossHHOM ypoBHe h. CuuTast, 94To cTpys He pa3OpbI3rMBaeTCs U MpeHeOperas CUiaMu
TPEHUs B )KUJIKOCTH, OIIPEIEIUTh AUAMETP CTPYH, BBITEKAIOLIEH U3 COCy/Aa, HAa PaccTos-
muu h1= 2h ot ero gHa.

3aBpems t=1 4 uepe3 TpyOy auamerpom d = 40 cm mpokadnBaercs ra3 maccoii m =15
Kr. Jlunamudeckas Ba3kocTb raza 7= 10 Ila c. Ecin 3a XxapakTepHslii pa3Mep NPUHATH
IMaMeTp TpyObl, TO KpUTHUECKOE 3HaueHue uncia PeitHonpaca Reqy U1 JaMuHApHOTO
TedeHus raza pasHa 2000. Onpenenure xapakrep TEUEHHS Tasa.

HauanbHas ¢aza rapmonudeckoro konebanus pasHa 0. Ilpu cmemiennn x1 = 2,4 cM OT
MIOJIOKEHHsI paBHOBecH Teda Maccoil 50 I CKOpOCTh Tena v1 =3 cM/C, a IPU CMEIIEHUN
X2 =2,8 cM ero ckopocth v1=2 cM/c. HaliTu aMIuIMTyqy ¥ Mepuoj 3TOro KojiebaHus, a
TAKXKe TOJHYI0 MEXaHUUYECKYIO SHEPTHIO.
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13. DHeprusi 3aryxawmux KojaeOaHWN MasTHUKA, MPOHMCXOISAIINX B HEKOTOPOH cpene 3a
Bpemst t = 1,5 muH, ymenpmmiacs B N = 75 pa3. Onpenenuts KodQPUIUEHT COMPOTUB-
JeHMs I cpefibl, eciiu Macca M MasTHUKaA paBHa 200 T.

14. Cocyn pasaeneH neperopoakaMu Ha TPU 4acTH, 00beMbl KOTOPbIX paBHbI Vi, V2, V3 u B
KOTOPBIX HaXOJATCS rasbl IIPU AABJICHUAX p1, p2 U p3 cooTBeTcTBeHHO. Kakoe nasie-
HUE B COCYJIE YCTAaHOBMTCS IOCIIE yAaJeHUs MEPEropoaoK, eClid TemMrepaTypa Mnpu 3TOM
ocTajach HEM3MEHHOM ?

15. bapomeTtp B kaOuHe JeTsIIEro BepTojera nokaspiBaeT AasineHue p = 90 klla. Ha xakoii
BBICOTE JIETUT BEPTOJIET, €CIM Ha B3JIETHOH IUIOIIAKe OapOMETp MOKa3bIBAJl AABJICHUE Po
= 1 arm? CunTarh, 4TO TeMIepaTypa Bo3ayxa papHa 17 °C u He u3MeHseTCs C BHICOTOIA.

16. Kucnopox, 3anumaBmmii o0beM V1 = 1 1 ipu naBiaeHun p1 = 12 atM, anuabaTudecKu
pactupmiics 70 oobema Vo = 10 1. Onpenenuts paboTy A paciivpeHus rasa.

17. AzoT, 3anumaBmmii o0beM V1 = 1 11 mog gaBinenrem pl = 2 aTm, pacmupuics 10 00be-
Ma V2 =28 1. Onpenenuts paboTy pacHIMpEHHs Ta3a, €CIM pacuIiupeHue uaet 1) usoxo-
pudecku; 2) uzorepmuuecku; 3) nsobapuuecku; 4) agumadbatHo. Kak cooTHoOcSTCS 3TH
paboTs1?

18. Haift u3MeHenue dHTponuy npu Harpesaruu 100 r Bogst ot 0 10 100° C u mocnemyro-
IeM MpEeBpaIlleHUH BOJIbI B Iap TOH K€ TeMIepaTyphl.

19. Onpenenuth uncino N aTOMOB, IPUXOAANINXCS HA OJHY IEMEHTAPHYIO SYCHKY, ITepBOe
KOOPAMHAIIMOHHOE YHCIIO N1 (YUCIIO OMMKaWIUX aTOMOB) M paguyc 1 MEpBOM KOOPAH-
HaIMOHHOM cdepbl (pacCTOsIHUE MEXKIY ONMKaNIIUMU aTOMaMu) JUIsl pEIETOK CO CTPYK-
typamu 1K, OLK, I'[K, BIIK.

20. AnmnotporHas Mmoaudukaus o-xeneza uMmeer crpykrypy OLIK ¢ mocTosHHO# pemeTkn
ai1=2, 86 A, y-xenesa — crpykrypy I'LIK ¢ a2 = 3,56 A. OnpenenuTs 0THOCHTENBHOE H3-
MEHEHHE IUIOTHOCTH KeJie3a MPU MEPEXOIE €ro U3 o~ B Y-MOAU(PUKALHIO.

Bonpockl ¥ 3a1aHus 115 POBEAEHHUsT ITPOMEKYTOUHOT0 KOHTPOJIsI
(3x3ameH)

KomrmeTeHIust: crmocoOHOCTh MCIOIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBCH-
HOHAYYHBIX JUCIHMILIHH, METO/IBl MATEMATHYECKOTO aHAIN3a U MOJICITHPOBAHUS,
TEOPETHUYCCKOTO M 3KCIIEPUMEHTAILHOTO MCCIICIOBAHMUS TIPH PEIICHUH MPodec-
cuoHanbHbIX 3a1a4 ([TK-16)

Bompocsl k 3k3aMeHy:

CBoiiCTBA AIIEKTPUUECKOTO 3apsiaa. DineMeHTapHbId 3apsaa. Toueunsiii 3apsan. 3akoH Kyio-
Ha.

DnexTpuyeckoe noje B Bakyyme. HanpsikeHHOCTh aneKTprueckoro mnois. I'padudeckoe
n300paxeHue saexTpuueckux nonei. [Ipunmun cynepnosuruu noneit. Teopema ["aycca
JUIS SIIEKTPOCTATHYECKOTO TOJIS.

PaGoTa cui snekTpuueckoro noms. [otenmuan. Teopema o nupkynsiuu sektopa £ . Tlo-
TEHIUAJIBHBII XapaKTep AIEKTPOCTATUYECKOTO MOJIA. DKBUNIOTEHLIUAIBHbIE JINHUU U T10-
BEpXHOCTH. CBS3b NOTEHIMAJIA U HANIPSHKEHHOCTH IEKTPUYECKOTO TOJIS.
Knaccugukamus Bemecta (IpOBOJHUKH, NOTYHIPOBOJIHUKH, TUIEKTPUKH). [IpoBOIHUKN
B JIEKTPUYECKOM I10JI€. DJIEKTPOCTATUUECKAs 3aILUTa. JIEKTPOEMKOCTh YEIUHEHHOTO
IIPOBOTHUKA.

KonpaeHncarop, a1eKTpoeMKOCTh KOHIEHCATOPA, COEMHEHNE KOHIEHCATOPOB. DHEPrus
YEIMHEHHOT'0 MPOBOIHUKA U KOHJIEHCATOpa. DHEPIHsl U IJIOTHOCTh SHEPTHH JIEKTPOCTa-
TUYECKOTO TOJISL.
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JIM3IeKTpUKH B AJIeKTpruUecKoM moJie. [lonspusanus 1naieKTpUKoB. DIEKTPUUECKUN AU-
noJsib. Bekrop nossipuzanuu. Buapl AM3IEKTPUKOB U MEXAHU3MBI UX MOJISIPU3ALIUU.
DNEKTpUUECKUH TOK, YCIOBHUS €r0 CYIIECTBOBAHMS U XapaKTePUCTUKU. CTOPOHHUE CHUJIBIL.
DNEeKTpOABMKYIIAsl CUJIAa U HATIPSKEHHUE.

3akon Oma 1t OTHOPOJHOTO M HEOJHOPOIAHOTO ydacTKa 1enu. 3akoH Oma B quddepen-
uanbHOU hopMme.

ConpoTusieHHe IPOBOJHUKOB U UX COEAUHEHNE. 3aBUCUMOCTb COIPOTUBIICHNS METAJIJIOB
OT TeMIIepaTypsl. SIBiIeHNE CBEPXIIPOBOIUMOCTH.

PaboTa 1 MOITHOCTH B LIENH MOCTOSIHHOTO TOKa. 3akoH Jxoynsa-JIeHIa B UHTErpaabHON 1
muddepennnanpHoi Gopme. Kimaccuaeckas Teopust 2JIEKTPOTPOBOJIHOCTH MeTaIoB J{py-
ne-Jlopenua.

30HHas TEOpUs TBEP/BIX TeJl. 30HHbIE AUAarPAMMBbI IPOBOIHUKOB, MOIYIPOBOJHUKOB U
TUBJIEKTPUKOB. DIEKTPOIPOBOIHOCTh METAJIIOB U MOJIYIPOBOJHUKOB.

JlelicTBrE AIEKTPUYECKOTO U MAarHUTHOTO TOJIS HAa JIBMOXKYIIUIACS 3apsia. MarHuTHas cuiia
Jlopeniia u ee cBoiicTBa. 3akoH buo-Casapa-Jlamnaca.

3akoH AmMnepa. BzaumonelicTBrue napasuieabHbIX TOKOB.

Pabora o nepemenieHnto MpoBOJHUKA C TOKOM B MATHUTHOM 110jie. OCHOBHBIE 3aKOHBI

MarHHTHOTO TIOJIs B BaKyyMme: TeopeMa 'aycca, Teopema o IMPKy/ISIuy BeKTopa B (3akon
MIOJIHOTO TOKAa). BuxpeBoil XxapakTep MarHUTHOTO TOJISL.

MaruutHoe nose B BeuiectBe. HamaranuenHocts. MHAYKIMS U HAPSPKEHHOCTh MAarHUT-
HOTO 1oJsl. MarHUTHAsi MPOHUIIAEMOCTh U MarHUTHAs! BOCIPUUMYHBOCTb.

Buapt marnetukoB. CBOWMCTBa AMaMarHeTUKOB | MapaMarHeTukoB. CBoiicTBa heppomar-
HETHUKOB. MarHuTtHeI ructepe3uc. Touka Kropu.

3akoH anekTpoMarHuTHOM nHaykunu @apanes. Ilpasuno Jlenna.

NupykTtuBHOCTH KOHTYpa. CamouHaykuys. B3anMHas MHIyKUMs. DHEPTUs U TIIOTHOCTh
SHEPTrUM MarHUTHOTO MOJISL.

Buxpeoe anextpuueckoe nose. Tok cmenienus. [lonnas cucrema ypaBHeHuid Makcpeia
JUTS SJIEKTPOMAarHUTHOTO TOJIS.

DNeKTpUYECKU KoJieOaTeIbHBIN KOHTYD, YpaBHEHHE KoyiebaTeapHoTo KOHTypa. Coo-
cTBeHHBbIE Koiebanus. dopmyna Tomcona.

3aryxarolue ¥ BhIHYKICHHbIE KOJeOaHus B AJIEKTPUUYECKOM KOHTYype. Pe3onanc Hanpsi-
YKEHUU U TOKOB.

[IepeMeHHBII TOK, MTHOBEHHOE, ACHCTBYIOIIEE 3HAUCHUE TOKA, HApsuKeHHs. CONMpOTUB-
JIEHUE, EMKOCTh U MHIYKTHUBHOCTH B LIENIH [TEPEMEHHOT0 TOKa. 3akoH Oma /1151 Lenu Ie-
PEMEHHOI0 TOKa.

PaGota 1 MoOITHOCTH NepeMeHHOTo Toka. KoapduimeHT MomHoCTH.

OTKpBITHIN KOJIeOaTeNbHBIA KOHTYP U ero usnydenue. CBOOOIHOE FIEKTPOMArHUTHOE I10-
JIe ¥ eT0 CYLIECTBOBAHUE B BUJIE AIEKTpoMarHuTHoM BostHbI (OMB). [Tnockas OMB u ee
ypaBHeHue. [lonepeunocts OMB. DHeprus u notok 3uepruu, Bektop Iointunra. [lkana
3JIEKTPOMAarHUTHBIX BOJIH.

['eomeTpuueckas onTHUKa Kak NpeaeibHbIN ciydail BOJHOBOM onTuku. [Ipunuun depma.
3akoHbl reomeTpuueckoit ontuku. [lodHoe BHyTpeHHee oTpakeHue. BolokoHHas onTuka.
CeetoBble BoiHbl. HTEpdepenins cBeToBbiX BosiH. KorepeHTHOCTH. HTEpdepeHIInon-
Has cxema lOnra. MHTepdepomeTpsl.

Hudpaxmus cera. [Ipunnun Iroiirenca-®dpenens. Audpaxnus Openens. 3oHHas mia-
ctuka. Judpakius Opaynrodepa. JudpakiunoHHas penierka.

Judpakiusi peHTT€HOBCKHX JIydeil Ha MPOCTPAHCTBEHHBIX KPUCTATITMYECKUX PEIIeTKaX,
¢dopmyna Bynepa—bporra.

EcrecTBenHbll U MOJSIpU30BaHHBIN cBeT. Buasl nomsipuzanuu ceera. [lonspuzatopsl. 3a-
KOH Mairoca.

[Tonsipuzanus cBera npu OTpakKeHUU OT JUAJIEKTPUKOB, 3aK0oH bprocrepa. [lomsipuzanus
CBETA IIPU JBOWHOM JIy4EeIIPEIOMIIEHUU. JIUXPOU3M.

24



31

32

33

34

35

36

I'mnoresa [1nanka u nonsTue o cBeToBOoM kBaHTe. @opMmyiia [1nanka. @OTOHBI U UX CBOM-
crBa. [laBnenue cBeta. Dpdext Komnrona. DoTtosnexrpudeckuii 3pQexT.

BosnnoBeie cBoiicTBa Mmukpouactuil. ['unoresa ae bpoitns. CooTHolIeHNE HEOTPEIEIICH-
Hocreit ['eitzenbepra. Bonnosas pynkuus u ee puszndeckuii cmpicn. YpaBuenue Llpenun-
repa.

Monens aroma Tomcona. OmbiThl Pe3epdopaa mo paccesHuro o-yactuil. SnepHas MOJCTb
aroMma. [locrynarsl bopa.

CrioHTaHHOE U BBIHYKJCHHOE U3TydeHHE. Y CUIIEHHE CBETA IPU IPOX0KIECHUN Yepe3 UH-
BEPCHO 3aCEJICHHYIO Cpely, 001asi cxeMa ONTUYECKOTO KBaHTOBOro reHeparopa. CBoiicTBa
nazepHoro usnydenus. [Ipumenenue na3zepos.

AtomHoe sapo. Hyknonnas Mozens siipa. [IpoToHbl 1 HEUTPOHBI. 3apsii U MaccOBOE YHUC-
10 aapa. M3oTomnel u n300apsl. SnepHble CHIIbI, yCTOWYMBBIE U HEYCTOWUYUBBIE A1pa. DHEp-
TS CBSI3U U YCTOWYUBOCTS sifipa. JledekT macchl.

PannoakTBHOCTB. 3aKOH pauOaKTUBHOTO pacnana, -, [, y-usnydenue. [Ipasuiia cme-
LICHUS.

3a}1aHm{ AJIA IIPOBEACHUS IK3aMEHa
JIBa mapuka OJIMHAKOBBIX paguyca U MacChl MOJBEUICHbl HA HUTAX OJUHAKOBOM JUIMHBI
TaK, 4TO MX MOBEPXHOCTH compukacatorcs. Ilocie cooOmieHus mapukaM OJWHAKOBOTO
3apsana q = 0,4 MKKJT OHM OTTOJNKHYIIHCE APYT OT APYra U pa3ouuImch Ha yron 2a = 60°,
Haiiti Maccy kaxJ1oro miapuka, €ciau pacCTOsHHE OT LEHTpPa IIapUKOB /10 TOYKHU MOJBE-
ca | = 20 cm. KakoBa nomkHa ObITh MJIOTHOCTH MaTepHaia IApUKOB, YTOOBI MPH TIOME-

IIEHUH UX B KEPOCHH C MJIOTHOCTBIO Ok = 0,8 r/cM® ¥ OTHOCHTEITBHOM JUBJIEKTPUYECKO N

MIPOHUIIAEMOCTBIO & = 2 YIUIbl PACXOXKICHUS HUTEH HE N3MEHWINCH?

JIBa oaMHAKOBBIX MO Bedu4YrMHE (1= (2= 2 HKJI ¥ MpOTUBOMOJIOXKHBIX MO 3HAKY 3apsja
pacmnoJioxkeHnbl Ha pacctosHur 20 cM. HaillTu HanmpsyKeHHOCTh JIEKTPUUYECKOTO OIS B
TOYKE, HaXOSIIEHCA Ha pacCTOSsIHUM 1 = 15 ¢M oT niepBoro u Iz = 10 cM OT BTOpOTroO 3a-
psna.

BoceMb 3apskeHHBIX BOASHBIX Karenb paauycom I =1 MM u 3apsaom = 0,1 uKn
KaXKJ[asi CIIMBAIOTCS B OJJHY OOIIyI0 BOASHYIO Karutto. HaiiTu nmoTeHnuan 00abIIoi Kariu
U €€ MIOBEPXHOCTHYIO IUIOTHOCTD 3apsija.

Mexy miaacTHHAMHM IJIOCKOTO KOHJEHCATOpa, 3apsKEHHOTO /10 Pa3HOCTH MOTEHIIMAJIOB
U = 600 B, HaxonsaTcst ABa CIIOS TUAJICKTPUKOB: CTEKIA C JUAICKTPHUECCKOW MpOHUIIAS-
MOCTBIO &1 = 7 TOJIKMHON 1 = 7 MM M 300HUTA C AUIICKTPUUECKON MPOHUIIAEMOCTHIO &2
= 3 rtommuuoi d2 = 3 mwm. Ilnomanp Kaxmoil rmiacTHHBI KOHAcHCaTopa S = 200 cM®.
Haiitu: 1) snekTpoeMKoCTh KOHIEHCATOpa; 2) WHAYKIUIO SJIEKTPUYECKOTO MoJis; 3)
HaMPsHKEHHOCTH JIEKTPUYECKOTO TOJIS U MaJieHUe MOTEHIINANa B KaXI0M CIIOE.
Konznencatop emkocTsio 3 10 @ 6b11 3apsiken 10 pasHocTH noteHnuanos 40 B. ITocie
OTKJIFOUYEHHUSI OT UCTOYHHMKA TOKAa KOHAEHCATOp ObUI COENMHEH MapalljieNIbHO C APYTruM
KOHJIEHCATOPOM eMKOCTbI0 5°10° @. Kakoe KOJIM4YecTBO SHEPIUM MEPBOro KOHAEHCATOpa
M3pacxodyeTcsl Ha 00pa3oBaHUE UCKPHI B MOMEHT MPUCOEANHEHHUSI BTOPOTO KOHIEHCATO-
pa?

OnpenenuTs CPeAHIO CKOPOCTh YINOPSJOYEHHOTO IBHKEHHUS AJIEKTPOHOB B MEIHOM
IPOBOIHUKE TIPHU cUJie Toka B HeM 10 A u ceueHuu npoBognuka 1 Mm2. IIpHHATE, UTO Ha
Ka)KJIbIil aTOM MEJIM MPUXOUTCS IO JIBa 3JIEKTPOHA TPOBOIUMOCTH.

HarpeBarenb 3neKTpuyecKkoro 4yailHMKa MMEET JBe CeKUMH. [Ipu BKIIOYEHHH OJHOU M3
HUX BOJA B YalHMKE 3aKUIUT 4epe3 15 MUHYT, IpHU BKIIOUEHUU JPYroM — uepe3 Bpemst
30 munyTt. Uepe3 kakoe BpeMs 3aKUIUT BOJA B YaHHUKE, €CIIH BKIIOYUTH 00€ ceKiuu 1)
MOCJIEIOBATENHHO; 2) MapalieNbHO?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tox B nmpoBoanuke comnporusienueM R = 100 Om paBHOMepHO Hapactaet ot lg = 0 10
Imax = 10 A B Teuenue Bpemenu 7 = 30 c. Uemy paBHO Koim4ecTBO TerioThl Q, BbIie-
JMBIIEECS 3a 3TO BpeMs B IPOBOIHUKE?

Ot ucrounuka ¢ Hampsokenuem 100 kB TpeOyercs nepenath Ha paccrosiaue | = 5 km
momHocTh P =5000 kBt. Hdonmyctumas morteps HampsbkeHus B mpoBogax AU = 1 %.
PaccunTarh MUHUMAaFHOE CEYEHUE S MEIHOTO TMPOBOJA, MPHUTOJHOTO ISl ATOH IIETIH.
VnensHOE conpoTtupienue Meau o = 0,017-10% Om-cm.

[IpoTOH M 37€KTPOH, YCKOPEHHbIE OJMHAKOBOM Pa3HOCTHIO MOTEHIMAJIOB, BJETAIOT B
OJIHOPOJHOE MarHuTHoe noJjie. Bo ckoJibko pa3 panumyc KpUBHU3HBI K1 TPAEKTOPHUH IPO-
TOHA OOJIbIIE pasnyca KpUBU3HBI R, TPAaEKTOPUH IIEKTpOHA?

Tox /=20 A, mpoTekas 1Mo KOJbIly U3 MEIHOM MPOBOJIOKH ceueHuem S= 1,0 MM?, co31a-
€T B LIEHTPE KOJIbLIa MHIYKIHIO MarHuTHOro nojist B = 0,2 mTn. Kakas pasHocTh noTeH-
[IAAJIOB PHJIOKEHA K KOHIIaM MTPOBOJIOKH, 00pa3yromien KoJbIio?

[lo npssMOMy TOPH30HTAJIBHO PACMOJIOKEHHOMY MPOBOJY IpomyckaroT Tok |1 = 10 A.
[lox HuM Ha pacctostHuM R = 1,5 cM HaxoauTcs MapajuleNbHbII €My aTtOMUHUEBbIN
MPOBOJI, IO KOTOpOMY MporyckatoT Tok |2 = 1,5 A. Onpenenutb, Kakoil J0HKHA OBITH
IJIOLIA/1b MONEPEYHOTO CEeUEHUs aJFOMUHUEBOTO MPOBOJIA, YTOOBI OH YAEp KUBAJICS HE3a-
kpervieHHbIM. [IoTHOCTS amoMunus p = 2,7 r/em’.

Karymka mmusoit | = 20 cm umeer N= 400 ButkoB. [110111a/16 MONIEPEYHOrO CEUCHUS Ka-
Tymk# S = 9 cm2. Haiftn uanyktuBHOCTD L1 karymku. KakoBa Oynetr WHAYKTHBHOCTS Lo
KaTYIIKA, €CJIM BHYTPh KAaTYIIKK BBEJICH JKEJE3HBIN cepaeuyHuKk? MarnuTHas MpOHHIIae-
MoCTh Matepuana cepaeunuka u = 400. Onpenenuts 3Hepruto Wm MarHuTHOTO MoJjsl B
Karyike npu Toke | =2 A B o0oux ciyyasx.

Karymka nmeetr unaykruBHocTh L = 0,144 ' u conpotusnenue R =10 Om. Yepes kakoe
BpeMs t rmociie BKIIIOYEHHsI B KaTYIIKE NMOTEYET TOK, PaBHbIN MOJIOBUHE YCTaHOBUBILETO-
ca?

B uenps nepemenHoro Toka HampsbkeHueM U BKITIOYEHBI MOCHEAOBaTENbHO eMKOCTh C,
conportuBiienne R u uaayktuBHOCTh L. Haiitm Hanpspkenune U, ecnm M3BECTHO, YTO Ma-
JIEHUE HampsDKeHUsT Ha KoHaeHcaTope paBHO Uc = 20 B, ma unayktuBHoctu UL = 2 UC,
Ha conpotuBiieHnn Ur = 2 U.. Haiit yron casura a3 Mexay TOKOM U HalPsDKCHHEM.
KosnebaTenpHbIi KOHTYp COCTOUT M3 KOHJeHcaTopa eMKocThio C = 2,22 HD u KaTylIku
mmaHoi | =20 cm u paguycom R = 5 cM u3 MeaHO# poBoJioku guamerpoM d = 0,5 mm.
Haiitu norapudpmMuueckuii 1eKpeMeHT B 3aTyxaHus KoJieOaHUH.

[Tnockas 3eKTpOMarHUTHAs BOJHA PACHPOCTPAHSIETCS B OJTHOPOJIHOM U30TPOIIHOI cpese
C UAJIEKTPUYECKOW MPOHUIAEMOCThIO ¢ = 2 U 4 = 1. AMmIuTyna HanpsKeHHOCTH
ANEKTPUYECKOT0 MMoJisg BOJIHBI En=12 B/M. Onpeaenuts a30Byl0 CKOPOCTh BOJIHBI U aM-
TUTUTYAY HAMpsSHYKEHHOCTH MAarHUTHOTO TOJISL BOJIHBI.

IMpeamet pacmosiokeH Ha pacctosiHud |1= 25 cM mepen nepeaHuM GoKycoM coOUparo-
el auH3bl. M300paxkeHue mpeaMera HaXOMUTCsA Ha paccTossHuH l= 36 cM 3a 3aaHUM
dokycom. Onpenenute GokycHoe paccrostuue f THH3BI, ee onTHyeckyo cuity @, a TakKe
nuHEHOe (TIonepeyHoe) yBenudyenue [ .

Ha skpane HaOmronaercs untepdepeHIIMOHHAs] KapTHHA B pe3yabTaTe HATOKEHUS JTyden
OT JABYX KOT€peHTHBIX UCTOUYHUKOB (A= 500 um). Ha mytu ogHOTO M3 Mydel meprieHu-
KYJSIPHO €My TIOMECTHIIN CTEKSIHHYIO TIacTHHKY (N = 1,6) Tommuuoi d = 5 MM, Ompe-
JIeNUTe, Ha CKOJIBKO TOJIOC CMECTUTCS MIPH 3TOM UHTEp(PEepEeHIIMOHHAS KapTHHA.

Hudpakuus Openens HaOmogaeTcss Ha paccTOSHUU 1,2 M OT TOYEYHOTO MCTOYHHKA.
[TocepenuHe Mexay MCTOYHHKOM CBETa M SKPAHOM HaxoJUTCs AuadparMa ¢ KPYriibIM
oTBepcTreM. OnpeneanTh JAJIMHY BOJIHBI MAJaloIIEr0 CBETa, €ClIU JUaMEeTp OTBEPCTHS,
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IpHU KOTOPOM HEHTP AU(PAKIIMOHHBIX KOJIEI Ha SKpaHe sBJIsETCs Hanbosee TEMHbBIM, pa-
BeH 1,2 mm. HaiiTu panuycsl nMEromuxcs Ha 3KpaHe JU(paKMOHHBIX KOJICIl.

21. ITnactuHka KBapia ToimuHOH O = 2 MM, BbIpe3aHHas MEPICHAMKYIAPHO ONTHYCCKOU
ocCH, MOMEIICHA MEXAy ABYMS CKpelleHHbIMU HUKOJIsAMU. [Ipenebperas motepsMu cBera
B HMKOJISIX, OIPENEIUTh, BO CKOJBKO Pa3 YMEHBIIUTCS MHTEHCUBHOCTH CBETA, IIPOLIE/-
IIETO 3Ty CUCTEMY. Y IeTbHOE BpallleHre KBapua 15 rpag/mm.

22. CkonpKo ()OTOHOB UCITYCKAeT 3JIEKTpUUecKas Jamrodyka MourHocThio 100 Bt 3a Bpems 1
C, €CJIM IMPEAINOJIOKUTh, YTO OHA U3JIy4aeT MOHOXPOMAaTUYECKUN CBET C JUIMHOW BOJIHBI
600 M U Bcs noTpedisieMasi MOITHOCTh MAET Ha u3inydeHue. OnpenenuTs JaBicHUE Ha
CTCHKH JIAMIIOYKH, CUUTasl ee CPepruIecKuM COCyAOM pamuyca 4 cM, CTEHKH KOTOPOTO
oTpaxaroT 15 % najgaromiero Ha HUX U3JIy4eHUsl.

23. [Ipu mepexojie dMEKTPOHA U3 BO3OYKJIEHHOTO COCTOSIHHS B OCHOBHOE HCITyCKaeTcst ¢o-
TOH C JUTMHOU BOJHBI Amin = 121 HM. Onpenenure n3MeHEHHE MOMEHTA UMITyJIbCca JJIEK-
TPOHA IIPU ITOM.

24. OnpenenuTe JIUHY BOJIHBI JIe Bpouis 37MeKTpOHOB, OOMOApIMPYIOMIMX aHOJ PEHTIe-
HOBCKOM TpYOKH, €CJIi KOPOTKOBOJIHOBAsI T'PaHUIIA CIUIOIIHOTO PEHTT€HOBCKOTO CHEKTpa
A ==2H™m.

25. OnpenenuTh SHEPTHIO & Maccy M ¥ UMITYJIbC P (OTOHA, KOTOPOMY COOTBETCTBYET JUTH-
Ha BoJHBI 4 = 380 HM ((proneToBast TpaHUIIa BUIUMOTO CIIEKTPA).

26. DIEKTPOHHBIN My4OK YCKOPSIETCSI B DJIEKTPOHHO-Ty4eBOM TpyOKe pa3HOCTHIO TIOTEHIIHA-
noB U = 0,5 kB. [IpuanumMas, 4to HeompeneaeHHOCTh uMiyibsca pasHa 0,1 % ot ero umc-
JIOBOTO 3HAYEHUS, ONPEIEIUTE HEOTPEEIIEHHOCTh KOOPIMHATHI JIEKTPOHA.

7.4 Meronnueckue MaTepHuaJbl, ONpeAeAIIINe MPOUeIypPhl OLeHNBA-
HUA 3HAHWH, YMEHUH, HABBIKOB, XapPAKTEePU3YHIIUX 3TANbI ()OPMHUPOBAHUA
KOMIIETEH LM H

KonTponbs ocBoeHUs TUCHUILUIMHBI «PH3MKa» TPOBOJUTCSI B COOTBETCTBUU
c [In Ky6I'AY 2.5.1 «Tekymuii KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOUHAS aTTe-
CTaIrs 00yYarOITUXCS.

Kpurepuu oneHky, mKajaa oneHUBAHUS MPH BbINOJTHEHUH KOHTPOJIbHBIX padoT

OueHuBaeTcsi 3HaHUE W MIOHUMaHUE MaTepHaja, CIOCOOHOCTh K €ro 0000IIeHUI0, KPUTH-
4EeCKOMY OCMBICICHHUIO, CHCTEMATU3AINH, aHATIH3Y.

OTMeTKa «OTJHMYHO» — 33J]aHUE BBHIMOJHEHO B MOJHOM 00BbEME, B JJOTHYECKUX PaCCyX-
JEHUSX TPH PELICHUH 3aa4 HET OIIMOOK, 331a41 PEIICHB! PAOHAIBHBIM CIIOCOOOM.

OTMeTKa «XOpolIo» — 3aJ[aHHE BBIMOJIHEHO MPAaBUJIBHO, B JIOTHUECKUX PACCYKICHHSIX
IPU PEUICHUH 33/1a4 HET CYIECTBEHHBIX OIIMOOK, HO 3a/1a4i PEUICHBI HEPAMOHAIBHBIM CIIOCO-
60M, 1100 JoMmyIIeHo He 0oJiee ABYX HECYIIECTBEHHBIX OLIUOOK.

OTMeTKa «yHOBJIETBOPUTEIBbHO» — 33aJaHME BBIIIOJHEHO IPABUIBHO HE MEHEE YeM
HAIlOJIOBHHY, B JIOTHYECKUX PACCYKICHUSAX MIPU PEIICHUH 33/1a4 HET CYIIECTBEHHBIX OLTHOOK, HO
JIOIyIIIeHa CYIIEeCTBEHHAs OIIMOKa B MaTEeMAaTHYECKUX pacyérax.

OTMeTKa «HeydO0BJETBOPUTEIbHO» — UMEIOTCS CYLIECTBEHHbIE OIIMOKU B JIOTHYECKUX
paccyXJIeHUSX MPH PEeIIeHUH 3a/1ad WIN PEeLIeHUe OTCYTCTBYET.

Kpurtepun oneHKH 3HAHUH CTYJACHTOB IIPH NIPOBECHUH TECTHPOBAHUS

Lenbto TeCTUPOBAHMS SBJISIETCS BBISBICHUE YPOBHS 3HAHWN CTYAEHTOB, OLIEHKA CTEIIEHU
YCBOEHHSI UMHU Y4E€OHOTO Kypca, CTUMYJIMPOBAHHE aKTUBHOCTH UX MO3HABATEIBLHON JEATEIBHO-
CTH IIpH 00ECTIEYSHUHN €IMHBIX TPeOOBaHUN K OLIEHKE 3HAHUH.
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OrneHKa «OTJIMYHOY» BBICTABIISCTCS TIPU YCIOBHUH MPABUIHBHOTO OTBETA CTYJICHTA HE Me-
Hee yeM 85 % TeCTOBEIX 3aJaHUM;

OreHKa «XOPOII0» BBICTABIISCTCS MPH YCIOBUHU MIPABUIILHOTO OTBETA CTYJCHTA HE MEHEE
geM 70 % TECTOBBIX 3aJaHMIi;

OreHka «y/0BJIETBOPUTEIBLHOY» BBICTABISICTCS MPH YCIOBHH MPABWIBHOTO OTBETA CTY-
IIeHTa He MeHee ueM Ha 51 %; .

OrneHka «HeYTOBJIETBOPUTEIbHO» BBICTABIISCTCS MPU YCIOBUU IMPABWJIBHOTO OTBETA
cTynenta Menee yeM Ha 50 % TecTOBBIX 3aaHU.

Kpurtepusimu ouenku pedepara siBJSIOTCA: HOBU3HA TEKCTa, 000CHOBAaHHOCTH BbIOOpa
MCTOYHHUKOB JINTEPATYpPbI, CTETICHb PACKPBITHSI CYITHOCTH BOTPOCA, COOMIOACHUST TpeOOBaHUN K
0(OPMIICHHUIO.

OneHka «O0TJIMYHO»— BBIIIOJHEHBI BCe TpeOOBaHUS K HamucaHHUIo pedepara: o0o3Haue-
Ha npoOsiemMa 1 000CHOBaHa €€ aKTyallbHOCTb; CJeNIaH aHAJIN3 PA3INYHBIX TOUCK 3PEHUs Ha pac-
CMaTpUBAEMYyIO NMPOOJIEMY M JIOTUYHO M3JI0KEHA COOCTBEHHAs! TO3UIUS; CHOPMYTHPOBAHBI BBI-
BOJIbI, TEMa PAaCKphITa TOJHOCTHIO, BBIJAEPKaH O00BEM; COONIOACHBI TPEOOBAHUS K BHEIIHEMY
0(hOpPMIICHHUIO.

OrneHka «Xopouo» — OCHOBHbIE TpeOOBaHUS K pedepaTy BBINOIHEHBI, HO TPH 3TOM JI0-
IMYIICHBI HC}IO'—IéTBI. B YaCTHOCTHU, UMCIOTCSA HETOYHOCTHU B U3JIOKCHUN MaTCpuraia; OTCYTCTBYCT
JIOTHYECKas MOCIIeIOBATEIFHOCTD B CY)KACHUAX; HE BBIACpPKaH 00BEM pedepara; UMEIOTCs yITy-
ieHus B 0(hopMIIeHUH.

OreHKa «yI0BJIETBOPUTEIbHO)» — MUMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHHIA
K pedeprpoBaHmio. B yacTHOCTH: TeMa OCBEIIeHa JIMIIb YaCTUYHO; JONYIIEHbI (haKTHYECKHe OIIHO-
KU B COZIEpPKaHUH pedepaTa; OTCYTCTBYIOT BHIBOIBI.

OneHka «HeyIOBJIETBOPUTEJIBHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKUBACTCS
CYLIECTBEHHOE HEIOHUMaHKe Mpo0IeMbl MK pedepaT He MIPEeACTaBICH BOBCE.

Kputepun oueHKHu 10KjIa1a

OrneHuBaeTCsl 3HAHWE MaTepuaja, CIIOCOOHOCTh K €ro O0O0OOIIEHUIO, KPUTHUUYECKOMY
OCMBICJICHHIO, CUCTEMaTH3allii, YMEHUE aHAIM3UPOBATh JIOTHKY PAacCYXJIEHUN U BbICKAa3bIBa-
HUM: HaBBIKU MYOJUYHON peyuu, apryMeHTallH, BeIEHUS! AUCKYCCUU U TIOJIEMUKHU, KPUTUYECKOTO
BOCIIPUATHS UH(OPMALIUH.

OneHka «OTJMYHOY» CTaBUTCS, €CJIM CTYAEHT MOJHO YCBOWJI yueOHBIM MaTepua; mposB-
JISieT HAaBBIKM aHaju3a, 0000IeH s, KPUTUYECKOTO OCMBICICHUS, MyOIMYHON pedu, apryMeHTa-
LM, BEJICHUS IUCKYCCUM U TOJEMHKH, KPUTHUECKOTO BOCIIPUATHS UH(OPMALIUK; MaTepuan u3-
JIO)KEH TPaMOTHO, B OINPEAENICHHOW JIOTWYECKOW IOCIIEe0BATEIbHOCTH, TOYHO MCIOJIb3YeTCs
TEPMHUHOJIOTHS; MTOKA3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETUUYECKUE TMOJIOKEHUS KOHKPETHBIMU
puUMepaMu, IPUMEHATh UX B HOBOHM CHUTYyalllH; BHICKAa3bIBaTh CBOIO TOUKY 3PEHUS; MPOJEMOH-
CTPUPOBAHO YCBOEHUE paHee N3yYEHHBIX COMYTCTBYIOIINX BOIIPOCOB.

OrneHKa «XOpoII0» CTaBUTCS, €CIH OTBET YJOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSIM Ha
OIICHKY «5», HO TIPH 3TOM HMMEET OJIMH U3 HEJAOCTaTKOB: B YCBOGHUHU y4eOHOTo Marepuana Jio-
MyIIEeHbl HEeOOJbIINe MpoOeNbl, He MCKA3UBIINE COAEPKAHHE OTBETA; JOIMYIIEHBI OJUH — JBa
HeZouyeTa B (GOPMUPOBAHUM HABBIKOB IMYyOJIMYHON peuH, apryMEHTAllUU, BEICHUS JUCKYCCUU U
MOJIEMUKH, KPUTHYECKOTO BOCIPUATHS HH(OPMAIIUH.

OrneHka «y10BJI€TBOPUTEIBHO» CTAaBUTCS, €CJIM HETMOJIHO WM HEMOCIe0BaTeIbHO pac-
KPBITO COJIep)KaHue MaTepuania, HO MOoKa3aHo oOlllee MOHUMaHUE BOMPOCa U MPOAEMOHCTPUPO-
BaHbl YMEHUS, JOCTATOYHBIE sl JallbHEUIIEro YCBOSHUS MaTepuala; UMENHUCh 3aTpyIHEHUs
WJIM JOTYIIEHBI OIIMOKU B ONIPEACTICHUH MOHITHH, UCTIOIH30BAHUH TEPMUHOJIOTHUH, UCIIPABIICH-
HBIE MOCJIe HECKOJIBKUX HABOASIINX BOMTPOCOB.

OreHKa «HeYA0BJIETBOPUTEIbHO)» CTaBUTCS, €CJIM HE PACKPHITO OCHOBHOE COJIep)KaHUE
yuyeOHOro Marepuana; oOHapyKeHO He3HaHHE WM HEeTIOHUMaHHe OOJNbIIeH WiIn HauboJee BaXK-
HOM yacTu y4yeOHOTO MaTepuana; AOMYyIIeHbl OIMOKH B OMPEICIICHUN MMOHSATUH, IIPH UCTIOIB30-
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BAHUMU TEPMHUHOJIOTHH, KOTOPBIE HE MCIIPABJIIEHBI I10CJIE HECKOJIBKUX HABOSAIIMX BOIIPOCOB; HE
copMHUPOBaAHbI YMEHHSI M HABBIKH ITyOJIMYHON peduu, apryMEHTalluu, BEACHUS TUCKYCCHU H TI0-
JIEMHKH, KDUTUYECKOTO BOCTIPUATHUS HHPOPMALIUH.

Kpurepun onmeHKH 3HAHMH CTyJeHTa NPH BbINOJHEHUH J1a0OpPaTOPHO padoOTHI:
OILICHMBAETCS 3HAHUE TEOPETHUUECKOIo MaTepuaia, 3HaHHE METOJUKH MPOBENEHUS IKCIIEPUMEH-
Ta, yMeHHe paboTaTh C J1abOpaTOPHBIM 000PYIOBAaHUEM U NMPUOOpaMU MpU COOTIOICHUN TEXHU-
K1 0€3011acHOCTH.

OneHka «OTJIMYHO» CTaBUTCSA IPU HAJUYMU NOJHOW TEOPETUYECKOW M MpPaKTHYECKOU
TOTOBHOCTH K ITPOBECHUIO OTIBITHBIX U3MEPEHU, 00pabOTKe W aHAIN3Y MOITyYEHHBIX Pe3ysbTa-
TOB ¥ BBITIOJIHEHUH BCEX 3aJ]aHUI B TIOJTHOM OOBEME.

OneHka «X0pouo» CTaBUTCS, €CJIM UMEETCSl TEOPETUUECKask U MpaKTUYecKasi TOTOBHOCTh
K IIPOBE/ICHUIO SKCIIEPUMEHTA, HO 3aJIaHUS BBIIOJHEHBI C HEKOTOPHIMU HEJA0YETAMHU.

OneHka «ya0BJIETBOPUTENbHO» CTaBUTCS, €CIIM UMEIOTCS HEJOYEThl B TEOPETUYECKON
U MPAaKTUYECKOM MOArOTOBKE K MPOBEACHUIO AKCIIEPUMEHTA, 3a/1aHUs BBIIIOJIHEHbBI HE B ITOJIHOM
o0Beme.

OneHka «Hey10BJeTBOPUTEIbHO» CTaBUTCS MIPU OTCYTCTBUU TEOPETUUYECKOM U MPAKTU-
YEeCKOM MOATOTOBKH K IMPOBEJCHUIO 3KCIIEPUMEHTA, NPH BHINIOJHEHUH 3a/laHUui JIOMYIIEHbI TPYy-
ObIe OIIMOKH.

Kpurtepun ouneHkH 3HAHU CTY/ICHTA NPH CAa4e 3a4eTa

3aueT npeacTaBiseT coO0W NMpeABapUTENbHYIO OLICHKY 3HAHHUM, MPAaKTUYECKUX YMEHUHN U
HAaBBIKOB CTYJIEHTa, MOJy4YEeHHBIX B 00beMe TpeOOBaHMI y4eOHBIX Mporpamm. 3ayeT HE HMEeT
OIICHKH B Oajiax, a OLIEHUBAETCS KaK «3aYTEHO» U «HE 3aUTEHOY.

OneHka «3a4TeH0» BBICTABISIETCS CTYACHTY, OOHApyXUBLIEMY MOJTHOE 3HAHUE MaTepH-
aya yaeOHOUM MpOTrpaMMBbl, YCIIEITHO BBITIOHSIONIEMY MTPEAYCMOTPEHHBIE Yy4eOHOH MpOoTpaMMOoi
3a/IaHusI, YCBOMBIIIEMY MaTepuajl OCHOBHOM JUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM Ipo-
rpamMMoii. Kak mpaBuiio, «3auTeH0» BBICTaBISETCA CTYACHTY, MOKa3aBLIEMY CHCTEMaTH3UPO-
BAaHHBIN XapakTep 3HAHUN MO JUCHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIBHOMY IOTIOJHEHHIO
3HaHUH B X0Ji€¢ JaJIbHEHIIeH yueOHO paboThl B MTPOGECCHOHATBHOM ACATEIHPHOCTH, TIPABUIHHO
MPUMEHSIONIEMY TEOPETUYECKUE TMOJIOKEHUS NPU PELISHUH MPaKTHYEeCKUX BOIPOCOB M 3ajad,
BIIQ/ICIOIIEMY HEOOXOAUMBIMU HaBbIKAMH U ITPUEMaMU BBITIOJTHEHUSI PAKTUYECKUX PaloT.

OrneHka «He 3a4TeHO0» BBICTABIISIETCS CTY/ICHTY, HE 3HAIOIIEMY OCHOBHOM YacTH MaTepHa-
Ja y4yeOHOU MporpaMmbl, AOMYCKAIOIMIEMY MPUHIMIIHMAIBHBIE OMIMOKU B BBINOJHEHHH MpEIy-
CMOTpEHHBIX y4eOHON MporpaMMoil 3aJaHHil, HEYyBEPEHHO C OOJBIIUMU 3aTPyTHEHUSIMU BbI-
MOJIHAIOLIEMY MpaKkTU4eckue padoTel. Kak mpaBuiio, oneHka «HEyI0BICTBOPUTEIBHO» BBICTAB-
JISIeTCS CTYNIEHTY, KOTOPBI HE MOXKET MPOJOJIKUTh 00y4eHHE WM MPUCTYNUTh K JAATEeIbHOCTH
M0 CIEUHAIHbHOCTU MO0 OKOHYaHHM YHHUBEpPCUTETa O€3 JOIMOJHUTENbHBIX 3aHATUH MO COOTBET-
CTBYIOILEH AUCLUILIIUHE.

Kpurtepun oneHKH nNpyu NpoBeIeHHH IK3aMeHa

DOK3aMeH — uToroBas Gopma oLeHKU 3HaHUU. [IpoBOANTCS B 3aJaHHBIA CPOK, COTIIACHO
rpaduky yuebHOro mpouecca. JK3aMeH NpoxXo T B popme codecenoBanus no ounery. Kaxpiit
OuseT BKJIIOYACT JBa TEOPETHMUYECKHX BOIIpOca U OJHY 3a1ady. IIpu BeICTaBIEHUU OLICHOK y4H-
THIBAETCSl YPOBEHb MPHOOPETEHHBIX KOMIIETEHIIUH CTY/ICHTA.

OneHka "OTJMYHO" BBICTABISETCS CTYJACHTY, OOHApyXHUBIIEMY BCECTOPOHHEE, CUCTEMA-
TUYECKOE U TIIyOOKO€e 3HaHHEe y4eOHO-TIPOrpaMMHOTO MaTepuaa, yMeHHe CBOOOHO BBIMOJIHATh
3aJlaHus, IPENYCMOTPEHHBIE TPOIPAMMOH, YCBOMBLINI OCHOBHYIO U 3HAKOMBIN C JONIOJIHUTENb-
HOU JINTEPATYPOH, PEKOMEHIOBAHHOW ITPOTPaMMOA.

Onenka "Xopomo" BBICTABIIAETCS CTyIEHTaM, NOKAa3aBUIMM CUCTEMATUYECKUN XapakTep
3HaHUH MO JUCUUIUIMHE U CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY MOTIOJHEHUIO U OOHOBJICHUIO B
X0/ JanbHee yueoHoil paboTsl 1 MpohecCHOHATBbHON AEATEIbHOCTH.
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Omnenka "y10BJ1€TBOPHUTEIbHO" BBHICTABIISICTCS CTYAEHTY, OOHAPY)KMUBIIEMY 3HAHHUS OC-
HOBHOTO Y4€OHO-TIPOTPaMMHOTO MaTepuaia B 00beMe, HE0OX0IMMOM IS JalbHEHIIeH yueOnl u
npeacTosimeld paboThl MO CNENUATLHOCTH, CIPABISIOUINICA C BBIIIOJHEHUEM 33JaHUM, Tpeay-
CMOTPEHHBIX NPOTrpaMMOM, 3HAKOMBIM C OCHOBHOM JMTEPATYPOH, PEKOMEHIOBAHHON IPOTpaM-
MOM, HO JOIYCTUBIIUM IOTPEIIHOCTH B OTBETE HA AK3AMEHE U IIPHU BBIIIOJHEHUHU HK3aMEHALU-
OHHBIX 33JIaHUH.

Onenka "Hey10BJIETBOPHUTEIbHO" BBICTABISIETCS CTYACHTY, OOHAPYKUBIIEMY MPOOEIIBI
B 3HAHUAX OCHOBHOI'O Y4€OHO-IIPOIrPaMMHOIO MaTepHalia, JOMYCTUBLIEMY MNPUHLHUINAIbHBIE
OMMOKKA B BBHITIOJHEHUH TNPEIYCMOTPEHHBIX MporpamMmoit 3amanuii. OueHka "HEYHZOBJIETBOPH-
TEIbHO" CTaBUTCS CTYJAEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTh O00y4€HHE WM MPUCTYIHUTh K
npohecCHOHATFHON JIEITETLHOCTH 110 OKOHYAHHWHU By3a 0e3 TOMOJHUTEIBHBIX 3aHATHH 10 COOT-
BETCTBYIOIIEH JUCLUILINHE.

8 IlepevyeHb OCHOBHOM M IONOJHUTEILHOI Y4eOHOH JIUTEepPaTyphl

OcHoBHasl yueOHasi TUTEPATypa

1. Tpopumona T.U. Kypc ¢usuku : yue6. nocobue /T.U. Tpopumona. — 7-e u3z., crep. — M.:
Beicmr. k., 2003. — 542 c. wir. — ISBN 5-06-003634-0. — 408 5k3. .— Pexwum mocryma:
https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova_Kurs_fiziki.pdf

2. CasenbeB U. B. Kypc o6meit pusukn. T. 1. Mexanuka, koieOaHUsT U BOJIHBI, MOJICKYJISIpHAS
¢dusmka. [InekrpoHHslid pecype]: yueonuk / CaBenseB U. B. — M: Hayka, 1970. — 517 c. — Pe-
*xuM goctyna: http://mat.net.ua/mat/biblioteka-fizika/Savelyev-fizika-t1.pdf.

3. CaBenveB U. B. Kypc obmeii ¢usuku. T. 2. DnexkrpudectBo. [DIEKTpOHHBIN pecypc]:
yueonnk [/ CasemseB M. B. — M: Hayka, 1970. — 442 c¢. — Pexum jgocryma:
http://mat.net.ua/mat/biblioteka-fizika/Savelyev-fizika-t2.pdf.
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1970. — 537 ¢. — Pexxum poctyna: http://mat.net.ua/mat/biblioteka-fizika/Savelyev-fizika-t3.pdf.

JonmosiHuTeIbHASA Y4eOHasl JJUTEpaTypa

1. T'pa6osckuit P.U. Kypc dusuku : yue. nocodue / TPABOBCKHUM P.U. - 11-e u3n., crep. -
CII6.: Jlamp, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : - 208 5k3. — Pexxum pmoctyna:
https://booksee.org/book/451037.
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http://www.iprbookshop.ru/14114 .— SBC «IPRbooks» mo mapouio.

O IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHONH CeTH
«AHTEepHe»

[Tepeuens ObC
Ne Haumenona- Tematuka Hauano nevictBusa | HaumenoBanue opranusanuvu u
HHE pecypca U CPOK JIEUCTBHUS HOMEp J0TOBOpa
JIOrOBOpa
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17.01.21 Horosop 4943 ObC ot
16.07.21 23.12.20
17.07.2116.01.22 | Horosop 5291 ObC ot
02.07.21
2 IPRbook YHuBepcanbHas 12.11.2019- 000 «Aii [Tu Op Memua»
11.05.2020 JInnen3nonHsIi 1oroBop Ne
5891/19 ot 12.11.19
12.05.2020 000 «Aii I1u 3p Menua» Jlu-
11.11.2020 [IEH3UOHHBIN JJOTOBOP
Ne 6707/20 ot 06.05.20
12.11.2020 00O «Ai1 ITu Dp Meaunay
11.05.2021 JlutieH3MOHHBIN JOTOBOP
Ne 7239/20 ot 27.10.20
12.05.2021 000 «Ai# [Tu Dp Menunay
11.10.2021 JIutieH3MOHHBIN JOTOBOP
Ne 7937/211T ot 12.05.21
3 HznatensctBo | Betepunapus 13.01.2020 000 «131-80 Jlaub»
«JIaHBY CenbCk. X03-BO 12.01.2021 KonTtpakt Ne 940 ot 12.12.19
Texnonorus xpa- | 13 01,21 12.01.22 | Konrpakr Ne 814 ot 23.12.20
HCHHA ¥ Tiepepa- (c 2021 roga oTA. KOHTPAKTHI
OOTKH TTHUIIEBBIX
IPOLYKTOR Ha BETEPUHAPHIO U TEXHOJIO-
ruto nepepad.) Konrpakr
Ne 512 o1 23.12.20.

[lepeuens HTEpHET-CANTOB:

1. ba3pl pmanHBIX, WHOOPMAIIMOHHO-CIIPABOYHBIE M TIOMCKOBBIE CHCTEMBI
-http://ru.wikipedia.org
2. Bce gna  crymenra  [OnexkTtpoHHBI  pecypc]:  Pexum  pocryma:

https://www.twirpx.com.
3. OGpa3oBaTenbHbBIN BUACOMOPTAN [DIEKTPOHHBIN pecypc]: Pexum mocryma:

http://univertv.ru/video/fizika/.

4. Martepuansl nopraia «OTKpeIToe oOpazoBaHue» [IIEKTpOHHBIN pecypc]: Pe-
*uM noctyna: http://openedu.ru.

5. Hayunas snektponnas onbimoreka Www.eLIBRARY.RU.

6. O6pazoBatenbublil TopTan Kyol'AY [DnekrponHsbiii pecypc]: Pexxum moctyna:
http://edu.kubsau.local

7. ®enepanbHblii moptan «Poccuiickoe oOpazoBanuey. -http://www.edu.ru/.
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8. denepanbHblii opTan «MHkeHepHoe oOpa3oBanuey. -http://www.techno.edu.ru
9. ®denepanbHblii  QoHA y4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToanueckne yKazaHus JJisl 00y4aOUIUXCsl M0 OCBOCHUIO TUCHHUILIUHBI

1. MexaHuKa: METOINYECKHE YKa3aHUS K BBIITOIHEHUIO 1a00paTOPHBIX paboT 1o
Kypcy ¢usuku /coct. Anekcanapos b. JI., ITune FO.1O., Bepounxkas C. B. — Kpac-
Hoxap: KyoI'AY, 2006. — 67 c. Pexum gocryna:
https://disk.yandex.ru/i/b6fyyzr7xg9TcQ.

2. MonekynsapHas (u3uKa U TepMOJAMHAMUKA: METOJUYECKUE YKa3aHUs K Jadopa-
TOpHBIM paboTam mo kypcy ¢usuku / coct. Konecnukosa T.II., CaBenko A.B.,
Bepounkas C. B. u np. — Kpacnonap: Ky6I'AY, 2012. —75 c. Pexum gocryna:
https://disk.yandex.ru/i/UMooPUczzqgKnWw.

3. DIEKTpUUYECTBO: METOJNYECKUE PEKOMEHIAIMKU K JJaOOpaTOpHbIM paboTaMm IO
kypcy ¢usuku / coct. Konecuukona T.I1., laitbosa JI.A., PaznoBan O.H. u np.

—  KpacHopap: Ky6I'’AY, 2016. 72 c. Pexum  nocryma:
https://disk.yandex.ru/i/HVfotiKsKpT2gg.

4. Orrruka: 1aboparopHblil ipakTukyM /cocT. Komecaukosa T. I1., Pasnosan O. H., bep-
mmttkast I @. u ip. — Kpacuonap: Kyol'AY, 2017. — 110 c. Pexxum goctyma:
https://disk.yandex.ru/i/JmTHFRsBxybGww.

11 MMepeyenb WHGPOPMANMOHHBIX TEXHOJOTHH, WCHOJIb3YeMbIX TpPH
OCYHIeCTBJICHUU 00pPa30BaTeJbHOI0 MpoLecca Mo AUCUMILINHE, BKJIYAs IIe-
peYeHb NMPOrPaMMHOrO odecrevyeHnsi 1 HHPOPMAIUOHHBIX CIPABOYHBIX CH-
cTemM

NudopmarimonHbie TEXHOJIOTHH, UCTIONB3yEMbI€ TIPH OCYIIECTBICHUHU 00pa-
30BaTEJIBHOIO MIPOLECCA MO JUCHUILIMHE MTO3BOJISIOT:

- obecneynTh B3aUMOJICHCTBHE MEXIY Yy4YaCTHHKaMH 0OOpa30BaTeIhHOTO
Mpoliecca, B TOM YHCJI€ CUHXPOHHOE M (MJIM) aCUHXPOHHOE B3aMMOJEHUCTBHUE I0-
cpeacTBom cetu "MHTepHeT";

- (ukcupoBaTh XOJI 00pa30BATEIBHOTO MPOIECCa, PE3yIbTATOB MPOMEKY-
TOYHOW aTTECTAlMU MO JUCLMIUIMHE W PE3yJbTaTOB OCBOCHHUS 00pa3oBaTEIbHOMN
MPOrPaMMBbl;

- OpraHM30BaTh MpollecC 00pa30BaHUs MYTEM BU3yAIH3ALUH H3y4aeMOU
uH(OpPMAITIHN TTOCPEACTBOM HCTIOIB30BAHUS MIPE3EHTAINH, YICOHBIX (PUITBMOB;

- KOHTPOJIUPOBATh PE3yJibTaThl OOYUYEHHS HAa OCHOBE KOMIIbIOTEPHOIO Te-
CTUPOBAHUS,

- ABTOMAaTU3HPOBATh PACUEThl AHATUTUYECKUX MTOKA3aTENEH;
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- aBTOMAaTu3npOBaTh IIOUCK HHq)OpMaHHH IMoCPpEaACTBOM HCIIOJIBb30BAHUS
CIIpaBOYHBIX CHUCTCM.

[lepedeHb TULEH3MOHHOTO TPOTPAMMHOr0 00ecreyeHus!

Ne | HaumenoBanue Kpartkoe onucanue

1 Microsoft Windows OnepannroHHas CHCTeMa

2 Microsoft Office (BxirouaerWord, Excel, | [Taker opucHbIX npUIoKeHHI
PowerPoint)

3 Microsoft Visio CxeMbl U TMarpaMmel

4 Cucrema Tectuposanusi INDIGO TecTtupoBanue

Hepequb HpO(i)eCCI/IOHaJ'IBHBIX 0a3 JaHHBIX U I/IH(i)OpMaI_II/IOHHBIX CIIPAaBOYHBIX CH-

cTeM
DNIeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI
1. | UsparensctBO «JIaHbY HHuTtepHeT noctyn http://e.lanbook.com/
2.| IPRbook WuTepHer noctyn http://www.iprbookshop.ru/
3.| Znanium.com WuTepHer noctyn http://e.lanbook.com/
4. gSg;f;aTeanbm foprai Wurepuer noctyn https://edu.kubsau.ru/

[IpodeccronanbHble 0a3bl JaHHBIX U HHGOPMAIIMOHHBIE CII

ABOYHBIC CUCTEMBI

5. | Koncynprant Ilnroc WHTtepHeT nocryn http://www.consultant.ru/
6. | 'apant WHTepHeT goctyn http://www.garant.ru/
7. | Hayunas snexktpoHHas OuOiImoTeka

eLibrary

NutepueT noctyn

https://www.elibrary.ru/
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12. OcoOennocTu opranusannu o0ydeHus jui ¢ OB3 u

HHBAaJIHUI0B

Jnst maBanuoB u aui ¢ OB3 MOXKeT U3MEHSIThCS 00bEM TUCUUILIMHBI (MOTYJIs )
B Yacax, BBIJICJIEHHBIX Ha KOHTAaKTHYIO pabOTy 00y4Jaronierocs ¢ npemnojaaBareiem

(mo BuaM y4eOHbIX 3aHATUI) U Ha CAMOCTOATENIbHYIO paboTy oOyuatouierocs (mpu
ATOM HE YBEIMYUBACTCS KOJIMUYECTBO 3a4ETHBIX €MHMII, BBIICTICHHBIX HA OCBOCHUE

JTACHIMILINHBI ).

@DOH/IBI OIIEHOYHBIX CPEICTB AAANTUPYIOTCS K OTPAHUYCHUSM 370POBhS 1
BOCTIpUSTHS HHPOPMAITUUA 00y aAIOIIUMICS.

OcHoBHBIE (OPMBI TPEICTABICHUS OIICHOYHBIX CPEJICTB — B ITeYaTHOH popme
Wwin B (hOpMeE AIIEKTPOHHOTO TOKYMEHTA.

@opMBbI KOHTPOJISI U OLIEHKHU Pe3yJIbTATOB 00y4eHUs] MHBAJIUA0B U JIUI]

c OB3

Kateropun

CTY/IEHTOB C
OB3u
WHBAJINIHOCTHIO

®opmMa KOHTPOJISI U OLIEHKU Pe3yJIbTaTOB O0yUeHUs

C napywenuem
3peHus

- yCTHasi TPOBEpKAa: JUCKYCCUU, TPEHHHTU, KPYIJIBIE CTOJIBI,
cobece0BaHUS, YCTHBIE KOJJIOKBUYMBI U JIp.;

- C WCIOJIb30BaHMEM KoMIbloTepa u crenuaibHoro I[10: pabota ¢
AIIEKTPOHHBIMU 00pa30BaTEeNIbHBIMU pecypcamMu, TeCTUPOBaHUE, pedepaTsl,
KypCOBBIE MPOEKTHI, JUCTAHIIMOHHBIE (DOPMBI, €CIHM IO3BOJSET OCTPOTA
3peHus - rpaguueckure paboTsl U JIp.;

MIPY BO3MOXKHOCTH MHChbMEHHAs MPOBEPKA C UCIIOJIb30BaHUEM pebedHO-
TOYEUHOM cucTeMbl bpalisis, yBenrmueHHOTro mpudTa, UCTIOIb30BAHHE
CHEIHATbHBIX TEXHUUECKUX CPEACTB (TU(PIOTEXHUUIECKUX CPE/ICTB):
KOHTpOJIbHBIE, Tpadudecke padoThl, TECTUPOBAHHE, TOMAIITHUE 3aJaHHUS,

9CCEC, OTUYCTHI U Ap.

C HapyweHnuem
cayxa

- NUChbMEHHAsl TPOBEpPKa: KOHTPOJbHbIE, Tpaduueckue padoTH,
TECTUPOBAaHUE, JOMAIHHUE 3aJaHus, 3CCe, MUCHhMEHHBIE KOJUIOKBUYMBI,
OTYETHI U JIp.;

- C HCNOJb30BAaHUEM KOMIIbIOTEpa: paboTa C 3JIEKTPOHHBIMHU
00pa3oBaTeIbHBIMH pECypCcaMu, TECTUPOBaHUE, pedepaTsl, KypCOBBIC
IPOEKTHI, rpaduueckue padboThl, AUCTAHIIMOHHBIE (HOPMBI U Jp.;

OpU  BO3MOXHOCTH YCTHas IIPOBEPKaA C UCIOIb30BAaHUEM CIIEIIHATbHbIX
TEXHUYECKUX CPEACTB (ayAUOCPEACTB, CPEACTB KOMMYHHUKALIUHY,
3BYKOYCHWJIMBAIOILEH annapaTypsl U Ap.): JUCKYCCUU, TPEHUHTH, KPYyTJIble
CTOJIBI, cOOECEeIOBaHMsI, CTHBIE KOJUIOKBUYMBI U JP.

C Hapywenuem

- IMUCBMCHHAA IMPOBCPKA C UCIIOJIB30BaAHUEM CIICHIUAJIBHBIX
TCXHUYCCKUX CPCIACTB (aHBTepHaTI/IBHHX CpCACTB BBO/JId, YIIPABJICHUA




onopHo- KOMIIBIOTEPOM U JIp.): KOHTPOJIbHBIE, rpadudeckue paboTbl, TECTUPOBAHUE,
oguzcamenbHo2o | NOMAIIHUE 3aJJaHus, 3CCE, IMCbMEHHBIE KOJIJIOKBUYMBI, OTYETHI U JP.;
annapama - YCTHasl NIPOBEPKA,  C UCIOJIb30BAHUEM  CIIELIUAJIBHBIX
TEXHUYECKUX CPEACTB (CPEACTB KOMMYHHUKALUN): TUCKYCCUU, TPEHHUHTH,
KpYTJIbIe CTOJIbI, cCOOECe0BaHMs, YCTHBIE KOJIOKBUYMBI H JIP.;

C MCIOJIb30BaHUEM KOMIIbIOTEpa U cniennanbHoro 1O (anbrepHaTUBHBIX

CpEACTB BBOJA U yIpaBlIeHUs KOMIBIOTEPOM U JIp.): paboTa ¢
AIIEKTPOHHBIMU 00pa30BaTEIbLHBIMU PECYpCaMu, TECTUPOBAHUE, pedepaTsl,
KYpPCOBBIEC TIPOEKTHI, TpadyuecKue paboThl, TMCTAHIIMOHHBIC

(G OpMEI IpeAnoYTUTEIbHEE 00YUYAOIIMCS, OTPaHUYCHHBIM B
MEePEIBUKEHUU U JP.

Axanranus npoueaypbl NpoBeIeHU s MPOMeKYTOUHO I
arrecTanuu g uaHBaauaoB u ui ¢ OB3:

B xozne npoBeaeHns npoOMEXKYTOUHON arTeCTALMU MTPEYCMOTPEHO:

- NpEeIbsIBICHUE OOYyJaroNUMCS TICYaTHBIX W (WJIM) DIEKTPOHHBIX
MaTepuaaoB B (hopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSIM UX 370POBBS;

— BO3MO>KHOCTh TOJIb30BAaThCsl WHJMBHUAYAJIbHBIMU YCTPOWCTBAMU H
CpelCTBaMU, MO3BOJISIOMIMMH aIaliTUPOBATh MaTEpHUalIbl, OCYIIECTBIATh MPUEM U
nepeaady MHGOpPMAIMK C Y4€TOM WX MHIUBUIYAITbHBIX 0COOCHHOCTEH;

- YBEJIHMYEHUE MTPOIOJKUTEIBHOCTH ITPOBEACHUS aTTECTALUY;

— BO3MOKHOCTb IMPUCYTCTBUSI ACCUCTEHTA M OKa3aHUsI UM HE0OXOIUMOM
MOMOIIH (3aHATH paboyee MECTO, TePEIBUTATHCS, TPOYUTATh U 0QOPMUTH 3aJaHHE,
00LIaThCS C MPENOIaBATENEM ).

dopMbl IPOMEKYTOUHOM aTTecTaluu s UHBAIUI0B U Jiull ¢ OB3 1omKHBI
YYUTHIBATh WH]IMBUYyaJbHbIC u CUX0(pU3NYECKUe 0COOEHHOCTH
obyuatomerocsi/o0ydaroniuxcsi mo AOIIOIT BO (ycTtHo, muchbMeHHO Ha Oymare,
NMCBMEHHO Ha KOMIIBIOTEPE, B (JOPME TECTUPOBAHUS U T.II.).

CrnenunanbHble YCI10BHs, o0ecnieduBaeMble B Ipouecce
NpenoJIaBaAHUSA TUCUMILTHHBI

CTy/eHTBI C HApYIIEeHUAMHM 3PeHUs

- OpeJoCTaBiIeHue  O0pa30BaTEIbHOTO  KOHTEHTa B TEKCTOBOM
3JIEKTPOHHOM  (hopMare,  MO3BOJSAIOUIEM  IEPEBOAUTH  IUIOCKOIEYATHYIO
uH(OPMAIINIO B ayIUATbHYIO WIH TaKTUIBHYIO (OpMY;

- BO3MOXHOCTb ~ MCHOJb30BaTh WHIUBUIYAJIbHBIE YCTPOMCTBA H
CpEICTBa, MO3BOJSIOIIME aJanTUPOBaThb MAaTe€pUaibl, OCYILIECTBIATH NPUEM H



nepenadyy uHGOpMAaIMi ¢ y4€TOM WHIUBUIYAIbHBIX OCOOCHHOCTEH M COCTOSHUS
3JI0pOBbsI CTY/ICHTA,

— MPEIOCTaBICHUE BO3MOXKHOCTH TMPEIKYPCOBOTO O3HAKOMJICHHS C
CoJIep>)KaHreM YIeOHOM T CIIUTTMHBI 1 MAaTEPUaJIOM T10 KypCy 3a CUET pa3MEIIeHUS
uH(OpMAIN Ha KOPIIOPATUBHOM 00pa30BaTEIIbHOM MOPTAJIE;

— UCIOJIb30BaHUE YETKOTO M YBEJIMYEHHOTO MO pasMmepy mpudra u
rpadpuyeckux 00bEKTOB B MYJbTUMEIUNHBIX MTPE3CHTALIUAX;

- WCIOJIb30BaHNE MHCTPYMEHTOB «IYIa», «IPOXKEKTOP» IpH padoTe C
MHTEPAKTUBHOM JI0CKOM;

— 03BY4YUBaHUE BU3YyaJIbHOMN uH(bopMarm, MIPEACTABICHHON
00yJarIMuMCcs B XOJI€ 3aHATUH;
— obecrnieueHue pa3gaToO4YHbIM MaTepuasoM, TyOIUP YIOLIUM

uH(OopMaIHio, BHIBOJUMYIO Ha DKPaH;

— HaJIM4KMe MOJMUCEN M OMUCAHUsl Y BCEX HCIOJb3yEMBIX B MpOliecce
0o0OydeHHsI PUCYHKOB M HHBIX Tpauueckux OOBEKTOB, YTO JAET BO3MOXKHOCTH
IIEPEBECTU ITUCbMEHHBINA TEKCT B ayJAUAJIbHBIN,

— obOecrieyeHME 0COOOTO0 PEUYEBOr0 pEXUMa IMPENOJaBaHUs: JIEKIUH
YUTAIOTCS TPOMKO, pa300pUYMBO, OTUETIMBO, C May3aMUd MEXKAY CMBICIOBBIMU
Oomoxkamu  wH(pOpmaruu, o0ecrmeyuBaeTCs  WHTOHUPOBAHHWE, ITOBTOPCHHE,
aKIIEHTUPOBaHKE, MPOPUITAKTUKA PACCEUBAHNUS BHUMaHUS,

— MUHUMM3AIMSl  BHEIIHEro IIyMa W 00€CleYyeHHe CHOKONHOM
ayJIMaJbHOU 0OCTAaHOBKH;

- BO3MOXHOCTh BECTU 3alKCh y4yeOHOM HMH(OpManuu CTyACHTaMH B
ymoOHOW s HuUX ¢dopMme (ayauaabHO, ayJIHOBH3yalbHO, HA HOYTOYKE, B BHIC
MOMETOK B 3apaHee MOJrOTOBIEHHOM TEKCTE);

— YBEJIIMYEHUE JOJIM METOJOB COLMAIBLHON CTUMYISIUU (oOpamieHue
BHUMAaHUs, aneuIsalys K OTPaHUYCHHSIM [0 BPEMEHM, KOHTAaKTHBIC BUJbI padoT,
TPYNIOBbBIC 3aJaHUs U Jp.) HA MPAKTUYECKUX U TADOPATOPHBIX 3aHATHUSIX;

— MUHUMH3UPOBAHUE  3a7aHUl, TPEOYIOMMX AaKTUBHOTO  HCIOJIH30BaHUS
3pUTEILHON MMAMSITU U 3pUTEIBHOTO BHUMAHUS;

— MPUMEHEHHE T[OATAITHOM CHUCTEMBbl KOHTPOJs, OoJjiee 4YacThlii KOHTPOJb
BBITIOJTHEHUS 3a/IaHUM JJIsI CAMOCTOSITEIbHOM pabOTHI.

CTyaeHThbl ¢ HAPYIICHUSIMU ONIOPHO-IBUTATEJILHOI0 aNnapara
(Ma;10MOOMJIbHBIE CTYACHTBI, CTYAEHThI, UMEIUIHe TPYIHOCTH
nepeaBUKEHUS U MATOJOTHI0O BEPXHUX KOHEYHOCTEi)

- BO3MOKHOCTB HCIIOJIH30BaTh CIEUATLHOE MPOTPAaMMHOE 00ecTiedeHe
U clienuaibHoe 000pyJOBaHME U TO3BOJIAIONIEE KOMICHCUPOBATh JBUTaTENIbHOE
HapylieHue (KOJISACKU, XOAYHKH, TPOCTH U JIp.);

- NpEeA0CTaBICHNE BO3MOKHOCTH MPEIKYPCOBOTO O3HAKOMIICHHS C
coJiepaHreM y4eOHOM TUCIUIUTMHBI U MaTEepUaIoM IO Kypcy 3a CYET
pa3melenus nHpOpMaIuu Ha KOPIOPATUBHOM 00pa30BaTEIbHOM MOPTAJIE;



- IIPUMEHEHHE TONIOJIHUTEINBHBIX CPEACTB aKTUBU3ALMU IPOLIECCOB
3allOMUHAHUS U [IOBTOPEHHUS;

- OIOpa Ha ONPEIEIICHHbIE U TOYHBIE MIOHTHUS;

- VICITOJIb30BAHME JIJISI MIUTIOCTPALMY KOHKPETHBIX ITIPUMEPOB;

- IIPUMEHEHHE BOIIPOCOB 11 MOHUTOPUHI'A IOHUMAHHS;

- pasziesieHre U3y4aeMoro Matepuaia Ha HeOOoJIbIIHE JJIOTHYECKUE
OJIOKH;

- yBEJIMYEHUE JOJIU KOHKPETHOTO MaTepualia u CoOII0IeHne IPUHLIUIIA
OT IIPOCTOIO K CIOKHOMY IPU OOBSICHEHUHN MaTepuaa,;

- HaJIM4ne YETKOU CUCTEMBI U AJITOPUTMA OpraHU3auu
CaMOCTOATEIBHBIX Pa0dOT M MPOBEPKH 33JaHUI C 0053aTETbHON KOPPEKTUPOBKOM U
KOMMEHTapHUsIMU;

- YBEJIMYEHHUE JOJIM METOAOB COLMAIbHOM CTUMYISAIUKM (OOpaleHue
BHUMAHHUSI, alMesiuus K OrPaHUYEHUSIM [0 BPEMEHH, KOHTAKTHbIE BUABI PaloT,
TpYNIOBbIE 3aJaHus Jp.);

- oOecrieueHue OECHPEMSITCTBEHHOTO JOCTYNa B MOMELICHMS, a TaKkKe
npeObIBaHUS HUX;

- HaJIM4YUE BO3MOKHOCTH HCIIOJIb30BATh MHANBUAYAIbHBIE YCTPOWCTBA U
CpPEACTBa, MO3BOJISIIOIINE 00ECTIEYUTh PEATU3alMI0 SPTOHOMUYECKUX MPUHIIUIIOB U
KOM(}OpPTHOE MpeObIBaHNE HA MECTE B TEUEHUE BCETrO Meproia yu€onl (I10ACTaBKH,
cHelualIbHble TOYIIKU U Ap.).

CTyaeHThI ¢ HAPYHIEHUSIMU ciyXxa (TJayxue, caadocibiianme,
MO3IHOOTJIOXIIIHE)

— NPEIOCTaBJICHHE  O0pa30BaTEIBLHOTO  KOHTEHTA B  TEKCTOBOM
AJIEKTPOHHOM (hopMaTe, TO3BOJISIFOIIEM ITEPEBOIUTH Ay TUATbHYIO (DOPMY JISKIIHH B
TUTOCKOTICUaTHYIO0 HH(OPMAIIHIO;

— HaJIA4YHUe BO3MOKHOCTHU UCIIOTH30BaTh WUHBUyaTbHbIC
3BYKOYCHJIMBAIOIINE YCTPOHCTBA M CYPJOTEXHUYECKUE CPEICTBA, ITO3BOJISIFOIINE
OCYIIECTBIISITh IPUEM U Tepenady HHPOPMAIUH; OCYIICCTBISATh B3aUMOOOPATHBIN
TIEPEBOJI TEKCTOBBIX M ayauodaitioB (OJOKHOT [UIsi PEUYEBOTO BBOJA), a TaKkKe
3aIlUCh ¥ BOCIPOU3BEICHNE 3PUTEILHON HH(POPMAIIHH.

— HAJIAYUEC CHCTEMbl 3aJaHMil, OOCCIICUMBAIONIUX CHCTEMAaTH3AIUIO
BEepOAILHOTO MaTrepuajia, €ro CXeMaTH3alldio, IEePeBOJ B TaOJHIIBI, CXEMBI,
OTIOPHBIE TEKCTHI, TJIOCCAPHIA;

— HaIUYMe HANBIIHOTO  COMPOBOXKICHHUS  HM3y4yaeMOro marepuaia
(CTPYKTYPHO-JIOTHYECKHAE CXEMBI, TaOJHUIbI, TpaduKH, KOHIECHTPHUPYIOIIHE |
obobmaromue nHpopMaIrio, OOPHBIE KOHCIIEKTHI, Pa3/IaTOYHBIN MaTepHal );

— HaTU4Hue YETKOW CHCTEMBI M AJITOPUTMA OPTraHU3aIliu CaMOCTOSTEIbHBIX
paboT ¥ IPOBEPKH 3aJaHH C 003aTEILHON KOPPEKTUPOBKON 1 KOMMEHTAPHSIMU;

— ofecrieueHrEe TIPAKTHKU OIMEPEXKAIOIIET0 YTEHHUs, KOIrla CTYACHTEHI
3apaHee 3HaKOMSTCS ¢ MaTePUaIOM U BBIICIIAIOT HE3HAKOMBIC M HEITOHATHBIC CIIOBA
U parMeHTHI,



— 0COOBIN pedeBOi peKUM pabOTHI (0TKA3 OT JUIMHHBIX ()pa3 U CIOKHBIX
MPEIOKEHUH, XOpOoIasi apTUK YIS, YETKOCTh U3JI0’KEHUSI, OTCYTCTBHUE JIMITHUX
CliOB; moBTOpeHHe (¢pa3 Oe3 HM3MEHEHMs] CIIOB U TMOpsSAKa WX CJelI0BaHMUS;
obOecrieueHre 3pUTEIBLHOTO KOHTAaKTa BO BpEeMsS TOBOPEHHS U YyTh Oosee
MEJJICHHOTO TeMIIa PeYd, NUCIIOJIb30BAHNE €CTECTBEHHBIX KECTOB 1 MUMUKH);

— uy@TKkoe CcOoONIoAeHHe  aJIropuTMa 3aHATHS W 3aJMaHdd IS
CaMOCTOSITEIbHOM paboOThl (Ha3bIBAaHUE TEMbI, MOCTAHOBKA II€JIM, COOOIICHHE H
3aIMCh TUIaHA, BBIJICIICHIUE OCHOBHBIX MOHSATHH M METOJIOB WX M3YUCHHS, YKA3aHUEC
BUJIOB JESATEIHHOCTA CTYJIEHTOB M CIIOCOOOB TPOBEPKH YCBOCHHS Marepuana,
cioBapHas pabora);

— coOmrogeHne TpeOOBaHMM K TIPEABABISAEMBIM y4eOHBIM TEKCTaM
(pa30mBKa TEKCTa HA YaCTH; BBIJCIICHUE OMOPHBIX CMBICIOBBIX ITYHKTOB; HCITOJIb-
30BaHUE HATJISITHBIX CPEJICTB);

— MUHUMH3AIUS BHEITHUX TITYMOB;

— MPEAO0CTaBICHNE BO3MOXKHOCTA COOTHOCUTH BepOaIbHBIN U Tpaduueckuit
MaTepuan; KOMILUIEKCHOE UCIOJb30BAaHUE THCBMEHHBIX M YCTHBIX CPEJCTB
KOMMYHUKAIIUK pU paboTe B TPyMIIE;

— COUYETaHUE Ha 3aHATUAX BCEX BUIOB PEUEBOM JACSITEIHHOCTH (TOBOPEHMUS,

CIIyIIaHUSI, YTEHUS, TMCbMA, 3pUTEIHLHOTO BOCIPUSITHS C JTUIA TOBOPSIIIETO).

CryaeHTBI ¢ IPOYUMHU BHAAMHU HAPYIIEHUM
(AT ¢ HapymieHUsIMH pe4n, 3a001eBaHUA IHTOKPUHHOM, HEHTPAJIbLHOMI
HEPBHOM U CepIeYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYeCKUe 3200J1eBaHNs)

— HaJIM4Yue BO3MOXKHOCTH MCIIOJIb30BaTh UHIUBUIYaJIbHBIE YCTPOMCTBA U
CpeICTBa, TIO3BOJISIONINE OCYIIECTBIATh TPUEM | Tepenady HHGOpMaIuy;

— HaJM4He CHCTEMBI 3aJIaHui, 00€CIIEUNBAIOIINX CUCTEMATHU3AIINIO
BepOaIbHOTO MaTepualia, ero CXeMaTH3allnIo, EPEBO/] B TAOIHUIIbI, CXEMBI,
OIIOPHBIE TEKCTHI, [TI0CCAPUN;

— HaJM4ue HaIJBIAHOTO CONPOBOXKICHUS U3Yy4aeMOro MaTepHUaia;

—  HaJIMYME YETKOM CUCTEMBI U aITOPUTMA OPTAHU3 AN CAMOCTOATEIbHBIX
paboT M MPOBEPKH 33JaHUI C 0053aTETLHON KOPPEKTUPOBKOW U KOMMEHTAPUIMU;

— oOlecrneyeHue MPAKTUKH OMEPEKAIOIIETO YTEHHUS, KOT/1a CTYICHTHI
3apaHee 3HaKOMSTCS C MaTEpUAJIOM U BBIIEISAIOT HE3HAKOMBIE U HETTOHSATHBIE
cioBa U (hparMeHTHI;

— TPEAOCTaBICHNE BO3MOKHOCTH COOTHOCUTD BEpOAIbHBIN U TpapuieCKuid
MaTepUall; KOMIUIEKCHOE UCIIOJIb30BAHUE ITUCbMEHHBIX U YCTHBIX CPEICTB
KOMMYHHKAIIMH TIPU pabOTe B TPYIIIIE;

— COYETAHME Ha 3aHITHUIX BCEX BUJIOB PEUEBOM €A TEILHOCTH (TOBOPEHUS,
CIIyIIaHUs, YTEHUS], TUChMA, 3pUTEIHLHOTO BOCIIPUSITHS C JIIA TOBOPSILETO);

— TpeaoCcTaBIeHNE 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— MPEIOCTABIECHUE BO3MOMXHOCTH TMPEIKYPCOBOTO  O3HAKOMJIEHUS C
coJiep)KaHreM y4eOHOM TM CLUUIIMHBI U MAaTEpUaJIOM I10 KypCy 3a CUET pa3MeIlleHUs



uH(OpMAaIN Ha KOPIIOPATUBHOM 00pa30BaTEIbHOM MOPTAJIE;

— BO3MOKHOCTh BECTH 3alHCh Y4eOHOM WHGOpMAIMK CTyJCHTaMH B
yoOHOM A HUX dopMe (ayuanbHO, ayIMOBU3YalIbHO, B BUJIE TOMETOK B 3apaHee
MIOJTOTOBIICHHOM TEKCTE).

— MPUMEHEHHUE TO3TAITHOM CHUCTEMBI KOHTPOJS, 00Jee YacThlii KOHTPOJb
BBITIOJTHECHUS 3a/IaHUH TSI CAMOCTOSITEIIFHOM paboTHI,

— CTUMYJUPOBAHUE BHIPAOOTKU Yy CTYJACHTOB HABBIKOB CAaMOOPTaHU3AIUU U
CaMOKOHTPOJIS;

— HaJM4HE May3 IS OTAbIXa U CMEHBI BUAOB JIEATEILHOCTH 110 X0y
3aHSTHSL.

13.MarepuajibHO-TeXHHUYECKOe oOecneyeHue O0y4yeHUs:

o JUCHMIIJIMHE JJ4 JUII € OB3 n HHBAJIUI0B

Bxoanas rpynma B rilaBHBIA Y4EOHBIM KOPIYC 000PYIOBaH MaHIyCOM, KHOIIKON BBI30BA,
TaKTHJIbHBIMU TaOJMUYKAMHU, OIIOPHBIMU IIOPYUYHSAMH, IPEYPEKAAIOLUMMU 3HAKaMH, I0OCTYTTHBIM
pacUIMpeHHBIM BXOJOM, B KOPITyCE €CTh CIIEIUaIbHO 000py10BaHHAs CAHUTapHas KoMHaTa. Jls
nepeMenieHns uHBAMAOB W JIOB3 B mnomMemeHnu HMeeTCs MNEPEeIBHKHOW T'yCEHHYHBIN
cTyneHbpkoxoa. Kopryc ocHalleH NpOTUBONOKAapHOM 3BYKOBOM M BU3YaJIbHOM CUTHAJIM3aLME

Ne HammenoBanue yaeOHBIX HanmenoBanne nmoMemeHnii st Anpec (MECTOIOIOKEHNE) TOMEIICHUH
/11 MPeMETOB, KYPCOB, MPOBEICHHUS BCEX BUIOB yIeOHOI JUIs IPOBEJICHHSI BCEX BUJIOB YIEOHOM
JCHHUIUINH (MOyIIeit), JeSTEIbHOCTH, TPEIYCMOTPEHHOMN JeSTEILHOCTH, TPEIYCMOTPEHHOMN
MPAKTUKH, HHBIX BUJIOB y4eOHBIM IUIAHOM, B TOM YHCIIE y4eOHBIM TIAHOM (B Cliydae
y4e0HOIl eI TeIbHOCTH, ITOMEIIEHUS JIJIST CAMOCTOSATENBHOM peanu3anuu 006pa30BaTeLHON
MIPEyCMOTPEHHBIX YYSOHBIM | paOOTHL, C yKa3aHUEM IIEPEYHsI OCHOBHOTO MPOTrpaMMBl B CETEBOI Gopme
IJJAHOM 00pa30BaTeIbHOM o0opynoBaHus, y4eOHO-HATIISTHBIX JIOTIOJTHUTEIIEHO YKa3bIBACTCS
MPOrPaMMBI MTOCOOMIA U UCTIOJIE3YEMOTO TPOrPAMMHOTO HaUMCHOBaHHE OPTAHU3AIUH, C
obecreueHus KOTOPOW 3aKIIFOYCH JIOTOBOP)
1 2 3 4
dusnka TTomemenune Ne221 T'VK, mnomans — 101

M?; TIOCaJJOYHEIX MecT 95, yueOHas
ayIUTOPUS AJIsl IPOBEACHUSI 3aHATUN
JICKITMOHHOTO THUTIA, 3aHITHI
CEMHUHAPCKOro TUIa, KypCOBOTO
MPOEKTHPOBAHNUS (BBIIIOIHEHUS KYPCOBBIX
paboT), TPYIIIOBBIX U MHANBUIYaTbHBIX

KOHCYJbTallui, TEKYILErO0 KOHTPOJIS U 350044, r. Kpacozap, y1. .

IIPOMEKYTOYHOM aTTeCTALMU, B TOM YU CIIE
Kanununa n. 13, 31aH1e TJ1aBHOTO

JUTS OO YJIarO I XCS C MHBAIMTHOCTBIO H

OB3 y4eOHOTOo KopIryca

crienManM3upoBaHHas Mebeins (yueOHas
JIOCKa, yueOHast MeOeJIb) , B TOM YHCIIC JUIs
o0yJarommxcsi ¢ MHBAIMAHOCTHIO 1 OB3;
TEXHUYECKHE CPEACTBa 00ydeHHUs1, HaOOPBI
JIEMOHCTPALMOHHOTO 000PYIOBaHUS U
y4eOHO-HaTJISIIHBIX T0cO0uit (HOyTOYK,




MIPOEKTOP, 9KpaH), B TOM YHCIE IS
oOyJarommmxcsi ¢ ”HBATMAHOCTHIO 1 OB3

dusnka

114 300 y4ebnast aymuTOpHs IS
MIPOBECHNUS 3aHATHI CEMUHAPCKOTO THIIA,
KYPCOBOTO IPOEKTHUPOBAHUS
(BBIIOJIHEHHS KYPCOBBIX padoT),
TPYNIIOBBIX U MHIUBUIYalIbHBIX
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUYHON aTTecTaly, B TOM YHCIIe
JU1sL 00 YJarOIMXCSl ¢ UHBATUIAHOCTBIO U
OB3 TTomemienue Nel14 300,
MIOCA0YHBIX MECT — 25; MIomans —
43m?; yueOHast ayTUTOpUS YIS IIPOBEICHUS
3aHATUN CEMUHAPCKOrO TUIA, KypcOBOTO
MPOEKTUPOBAHHSI (BBIMOIHEHHS KYPCOBBIX
paboT), TPYIIIOBBIX U MHAWBUIYaIHHBIX
KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJIS 1
MIPOMEXYTOYHOI! aTTecTally, B TOM YUCIEe
JU1sL 00 YJarO M XCsl C UHBATUAHOCTBIO U
OB3

CHeIaIM3upoBaHHas MeOenb(yuebHas
JOCKa, yaeOHas MeOelb), B TOM YHCIIe s
oOyJarommxcsi ¢ MHBAMAHOCTHIO 1 OB3

350044, r. KpacHomap, yi. uM.
Kanmawnna 1. 13, 3maane xopiryca
300U HIKEHEPHOTO (haKyIbTeTa




