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kadeapsr ¢puznuku ot 10.03.2020 r., mpoToxos Ne 7.
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1 lean 1 3202491 0OCBOCHUS AU CHHUILINHBI

Leabto ocBoeHUs mucrumInHbl «Dusnkay seiasercs GopmupoBanue y o0y-
YAKOMMXCA LETOCTHON €CTECTBEHHOHAYYHON KapTHUHBI MUpPA, CO3/IaHUE HA €€ OC-
HOBE HAYYHO-TEOPETUYECKON 0a3bl Il U3YUEHUA OOIICTEXHUUECCKUX U CIICHHNAIIb-
HBIX JUCLHUIUINH, JI1 OCBOCHUS HOBOM TEXHUKH U TEXHOJIOTUH.

3agaun AUCHUTLITHHBI

— m3ydeHre QyHIaMEHTATHHBIX TIOHATHHA, 3aKOHOB W TEOPHH KJIACCHUECKON
¥ COBPEMEHHON (pHU3MKH,

— O3HAKOMJICHHE C OCHOBHBIMHU (DM3MUECCKUMU SIBJICHUSMUA, TIPUHITUTIAMHA WX
HaOMOACHHS U KCIIEPUMEHTAIBHOTO UCCIIEAOBAHMS, ¢ OCHOBHBIMH METOJAMH W3-
MepeHus (PU3NIECCKUX BEJTMUMH;

— O3HaKOMJicHHE ¢ (usndyeckumu npudOopamMu, (GOPMHUPOBAHHE HABHIKOB
MPOBEACHUS (PM3HUECKOTO HPKCIICPUMEHTA U MpOoCTeieii 00paboTKH pe3yIbTaToB
AKCIICPUMEHTA, BHIPA0OTKA YMEHUS aHAIM3UPOBATH PE3YJIbTAaThl HKCIICPUMEHTA H
JIeNaTh MPaBUILHBIC BHIBOIHI,

— BBIPa0OTKA MPUEMOB M HABHIKOB PCIIECHUS KOHKPETHBIX 3a7au W3 pasind-
HBIX OOyacTed (Pu3uKH, yMEHUS BBIJACISTh KOHKPETHOE (PU3HUECKOE COACPKAaHUE B
MPUKIIAAHBIX 337a9ax TPOo(eCcCHOHATBFHON NeATebHOCTH, CO3/1aBaTh W aHAJIA3H-
pPOBaTh TCOPETUUECKUE MOICTH (PU3UUCCKUX SBJICHHHA W MTPOIIECCOB.

2 IlepedyeHb VIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs MO M CIH-
IJIMHE, COOTHECEHHBIX ¢ NMJIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSA
OIIOII BO

B pe3yibTaTre 0cBOEHHSI AUCIHUILIAHBI (DOPMHPYIOTCS CJIEAYIONIHE KOM-
MeTeHIHM:

OK-7 — cnocoOHOCTh K cCaMOOPTraHU3aIui U CaMO00OPa30BaHHUIO;

IIK-16 — cnocoOHOCTH MCTIOIB30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHA-

VUYHBIX JACIHUIUIMH, METObI MATEMATHUECKOTO aHAJIA3a U MOJICIIMPOBAHUA, TEO-
PETUYCCKOTO M SKCIIEPUMEHTAIFHOTO UCCIICIOBAHUS IIPH PEIISHUH npodeccuo-
HAJIBHBIX 337a4.

3 Mecro aucuunimnasl B crpykrype OINOITI BO

«Duzukay asnaercda pucuuiuinHoi 6a3zosoii yactu OIIOIT BO noarorosxu
obOyyaromuxcs no Hampasiieanto 20.03.02 « I TpupoaooOycTpoiicTBO U BOAOMOb-
30BaHUE», HAMPaBICHHOCTH «Memropaius, peKyJIbTHBAINAS U OXPpaHa 3eMEb Y.



4 O0beM AUCHUIIMHBI (288 4acoB, 8 3aUETHHIX €AMHHIL)

. O06bem, 4yacoB
Buner yaeOHOI paboThI
Ounas 3aouHas
KonTakTHas padora 162 —
B TOM HHUCJIE:
— ayIuTOpHAasT N0  BUAAM
y4eOHBIX 3aHATUN
— JIEKIUN 76 -
— MPaKTUYECKHE 34
— nabopaTopHble 48 —
— BHEAYIUTOPHAS 4 —
— 3a4€eT 1 —
— DK3aMEH 3 —
—— 3aIUTa KypCOBBIX
paboT (MPOeKTOB)
CamocrosiTesibHAs padoTa 99
B TOM HHUCJIE:
— KypcoBast pabota (IIpoeKT) — —
— poYHMe BHUABI CaMOCTOS- 99
TENBHOIN paboThI
KonTtpoin 27 —
Hroro no aucumninHe 288 S

5 Conepxanue TUCHMIJIAHbI
[To uToram uzy4yaemoro Kypca o0y4arommecs CIaroT 3a4€T U SK3aMEH.
JucimmnHaa m3ydaetcs Ha 1, 2 kypcax Bo 2, 3 cemecTpax OYHOU (hOPMEI

00yUeHMUS.

Copaep:xaHue ¥ CTPYKTYPa AUCIHUTLIIMHBI 110 0UHOH popMe 00ydeHUs!

0 Bunw1 yaeonoii padoTol,
5 BK/IIOYAsI CAMOCTOSITE/TLHYIO Pa-
z - 00Ty CTY/IEHTOB H TPY/10EMKOCTh
& 2.
No HaumeHnoBaHHe TEMbI 2 = E (B 1acax)
- C YKa3aHHEM OCHOBHBIX o I S Tpak- | Jlabo- | Camo-
n/m 2 THYe- | paTop- | cros-
BOIPOCOB 25 >
E = o Jlek- CKHE HBIE | TeJb-
2 M | sams- | aEA- | Hasg
é THA THA pado-
T2
Mexanuka
1 | Kunemartuka mMarepuanbHOi Touku U | OK-7 2 6 2 2 9
TBEPJIOTO TeJa MpH nocrynarenpHom | HK-16




Bunw1 yaeonoii padoTol,

1
§ BKJTIOYAS CAMOCTOSITESTLHYIO Pa-
z = N 00Ty CTYACHTOB U TPYA0EMKOCTH
Ne HaumeHOBaHME TEMBI E = E (B 1acax)
N C YKa3aHUEM OCHOBHBIX © = s Ilpat- | JIabo- | Camo-
n/m 2 e 5 THYe- | paTop- | cTos-
BOMPOCOB E 2 & Jlex- CKHE HBIE | TeTb-
2 1A 3aHA- | 3aHA- | Hag
é THS THS pabo-
Ta
U BpAIIaTEIbHOM ABHKEHHH.
. OK-7
5 JMHamuka MaTepPHAbHON TOUKH M | e 16 5 6 5 5 9
TBEPIOTO TeNa. 3aKOHBI COXPAHEHHUSI.
3 Mexannka WNEANBHBIX W HEMNeAb- | o 5 4 5 5 9
HBIX JKUJKOCTEH U Ta30B MK-16
MexaHnueckue KojeOaHust 1 BOJIHBI
I'apmonndeckue koneOaHUs, 3HEp-
I'Usi TApMOHUYECKHX KosiebaHui. 3a- | OK-7
4 | ryxaromue konebanus. BoiHyxnen- | IIK-16 2 8 2 4 9
Hble KoJieOaHust. Pesonanc. BonHer B
yOPYrod cpeze, YHEPreTHIeCKHe Xa-
PAKTEPUCTHUKU YIPYTUX BOJH.
MonexyssipHast pu3nKa OK-7
5 Hneanpupie rasel. Kunernueckas | [IK-16 2 6 4 4 9
TEeOpHsi ra3oB. SBeHus nepeHoca.
Tepmonnnamuka
Ileppoe Hawano TepMOAUMHAMUKH. | OK-7
6 | Ilpouecchl B uneanbHbix razax. [uk- | IIK-16 2 6 2 2 9
JIMYecKue npoueccsl. Bropoe Havano
TePMOJIUHAMUKN. DHTPOTTHSI.
Peanvnbiii ra3. XKuakocts. TBepnoe
TEJO
Cunbl MEXMOJIEKYSIPHOTO B3aUMO-
NENCTBUs B rasax. YpasHeHue Ban- OK.7
7 nep-Baaneca. @asbl, dhasosble nmepe- | 16 5 6 4 5 11
XOzbl. SIBNEHHUs HA TPaHULE KUIKO-
CTU U TBepAoro Tena. KammuisapHeie
saprneHns. Kpucraumel, ux mapamer-
pel. JedexTsl xpuctamios. XKunkue
KPHUCTAJLIBI.
DJEeKTpOCTaTUKA
DJEeKTPUUECKOE TI0JIE B BAKYYME, €T0
xapaktepuctuku. 3akoH Kynona. | OK-7
8 | Teopema I'aycca u teopema o mup- | [IK-16 3 2 2 4 2
kynauuu E. Dnextpuueckoe mnosue B
BemecTse. llomsipusanust U3JIEK-
TPHUKOB.
ITocTosiHHBIN TOK
9 DNEKTPUYECKUI TOK, YCIIOBHsI €ro ?{E& 3 4 ) 4 4
CYIIECTBOBAHHUA W XapPaKTEPUCTHKH.
3akoH Oma Ayl OJHOPOAHON U He-
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HaumenoBanue TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

®DopmMupyembie KOM-
neTeHIHHU

Cemectp

Bunw1 yaeonoii padoTol,
BKJIIOYAS CAMOCTOSITE/THHYIO pa-
00Ty CTYACHTOB U TPYA0EMKOCTH

(B yacax)

JIek-
11301

Ipak-

THYC-
CKIHE
3aHi-
THA

JIabo-
parop-
HEBIC
3aHA-
THA

Camo-
CTOS-
TCIIb-
Hast
pabo-
Ta

OAHOpONHOHN menu. 3akoH JKoyJis-
Jlenna. DneKTpONpPOBOAHOCThL TBEP-
IObIX TEJ B paMKaX KJIACCUYECKOU U
KBAHTOBOI TEOPUH.

10

DNIEKTPOMArHETU3M

MaruuTtHoe mosne B Bakyyme. Mar-
HuTHas cuna Jlopenua. 3akoH buo-
Capapa-Jlanaca. 3akoH Awmmepa.
B3anmoneiicTere napasienbHbIX TO-
KOB. 3aKOH IOJIHOTO TOKa. SIBieHne
SNEKTPOMArHUTHOW WHIYKIMH. 3a-
koH Dapanes. [Ipasuno Jlenua. UH-
OYKTUBHOCTb  KOHTypa. JHEprus
MarHUTHOTO TTOJIS.

OK-7
IIK-16

11

MarsuTHOe noJie B BELECTBE
HamarunueHHocts BemectBa. Buabl
MarHeTukoB. CBOMCTBa nua- U mapa-
marHetukoB. CBoiicTBa ¢eppomar-
HeTukoB. Temneparypa Kroopu.

OK-7
IIK-16

12

DnekTpuyueckue KojaedaHus
KonebarenbHbINl KOHTYp, €ro ypas-
HeHne. CoOCTBEHHBIE, 3aTyXarollHe
U BBIHY)KJEHHbIE KOJIeOaHHs B KOJIe-
OaTenpHOM KOHType. Pe3onaHc Ha-
MPSIKEHUN U TOKOB.

IlepemeHHBIN TOK

IlepemeHHBIN TOK, €ro mapaMmeTphl.
ConporuBneHue, eMKOCTb U MHAYK-
TUBHOCTb B LIENIU NIEPEMEHHOr0 TOKA.
Bexropnas auarpamma. Mmnenanc.
3akon Oma. MomnocTs. Koaddurm-
€HT MOIIHOCTH.

OK-7
IIK-16

13

VYpasHeHuss Makcsesnia

BuxpeBoe snexTpuueckoe mnose, TOK
cmemenus. IlonHas cuctema ypas-
HeHuil Makcsemia. OTKPBITBIN KO-
nebaTebHBI KOHTYP U €ro H3Jyde-
HUEe. DJEeKTPOMarHUTHbIE BOJHBI U
ux cpoiictsa. Illkana DMB.
I'eomerpuueckas ontuka

ITpunuun ®epma. 3akons I'O. Ion-
HOE€ BHyTPEHHee OTpaxkeHue. Boo-
KOHHas onTuka. TOHKUE JTMH3BL

OK-7
IIK-16




/o

HaumenoBanue TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

®DopmMupyembie KOM-
neTeHIHHU

Cemectp

Bunw1 yaeonoii padoTol,
BKJIIOYAS CAMOCTOSITE/THHYIO pa-
00Ty CTYACHTOB U TPYA0EMKOCTH

(B uacax)

JIek-
117071

Ipak-

THYC-
CKIHE
3aHi-
THA

JIabo-
parop-
HEBIC
3aHA-
THA

Camo-
CTOS-
TCIIb-
Hast
pabo-
Ta

14

Bonnosas ontuka

CeeroBble BOJHBI. KOrepeHTHOCTB.
Wnrepdepenuys, uHTEpPEPESHINOH-
Hble cxembl. uppaxuus PDpenens.
3oHHas tuactmHKa.  Jludpakius
Opaynarodepa. dudpaxkiuuonnas pe-
metka. [lonspusauus ceera, ee BU-
nel. [Tonspu3aTopbl U aHAJIU3ATOPHI.
3akon Mamoca. 3akon bprocrepa.
Onruyecku aKTUBHBIC BEIIECTBA.

OK-7
IIK-16

15

KBaHTOBBIE CBOICTBA U3JIy4EHUS
AbcomorHo uepHoe Tenmo (AYT),
3akoHbl u3nydeHuss AUT. Ksantosa-
HUE SHEPTrUU HU3IydeHus, ¢Gopmyia
Ilnanka. T'mnoreza  DiiHiTelHa.
Bremnnii  gotosdpdexr. Iddext
Kowmnrona. /laBnenue ceera.

OK-7
IIK-16

16

BonHoBBIE CBOMCTBA MUKPOYACTHUL]
Bonnbel ne bpoiina. CoorHouieHue
HeomnpeneneHHocter I elizenbepra.
BonnoBas ¢yskmms u ee ¢usnue-
ckuii cmpica. YpasHenue Illpenun-
repa.

OK-7
IIK-16

17

Atom Pezepdona-bopa. @usnka
aTOMOB.

OmnsiTel Pesepdopaa mo paccesHuro.
Anepnas monens atoma. IloctynaTer
Bopa. DnexrpoHHas KOHpUTYpaLHst
atomos. IIpunaiun ITaynu.
Bzaumoneiictsue MU ¢ atomamu
CrioHTaHHOE M BBIHYXKACHHOE H3ITy-
yeHue, obmas cxema OKI', cBoiicTBa
JIa3€pHOTO U3JYUEHHUSI.

OK-7
IIK-16

18

ATOMHOE AApOo. DJeMeHTapHble Yac-
THLIBI

HyxinoHnHas Mopens sapa. DHeprus
CBSI3U U YCTOWYHMBOCTH simpa. [ledext
Macchl. PainoakTUBHOCTD.

Bunbel B3auMOAEHCTBUM M KJIACCHI
sjeMeHTapHbIX uacTul. CoBpeMeH-
Hasl KapTHHA CTPOEHUS MaTepUu —
CraHgapTHast MOJACIb.

OK-7
IIK-16




. Bunwl yaeoHoii padoTol,
>
5 BKJIIOYAS CAMOCTOSITE/ILHYIO Pa-
= 00Ty CTYJIEHTOB U TPYA0EMKOCTh
y = - y cry Py,
Ne HanMeHoBaHHE TEMBI E = £ (B yacax)
I C YKa3aHHEM OCHOBHBIX ° 3 s Ilpax- | Jlabo- | Camo-
n/m BOMDOCOB 2 £ 5 THYC- | PaTop- | CTOA-
p E = @] Jlex- CKHE HBIC TEIb-
= MU 3aHi- 3aHiA- | Has
é THA THS pabo-
Ta
Hroro 76 34 48 99

6 IlepeyeHb y4yeOHO-METOAUYECKOT0 O0ecmeYeHus s Camo-
CTOSAITE/IbHOI PadoThI 00yYaIOMIMXCS MO JUCHHUILIUHE

Metoaudeckue yKa3aHus ISl CaMOCTOSATEILHOM padoThI

1. Crapoctuna M. A. Kparkuii xypc ¢usmkn 11t 6akaraBpoB [ IIEKTPOH-
HEIH pecypc]: yueOnoe mocodme/ Crapoctuna M. A., bypmosa E.B., Caasmanos
P.C.— DOnexrpoH. TekcToBhie naHHbIe.— Kazanp: Ka3zaHCckuii HallMOHAIBHBINA HC-
CIEA0BATENbCKUIM TexHOIoTHUecknii yaupepcutet, 2016.— 364 ¢.— Pexum goc-
tyna: http://www.iprbookshop.ru/79312.— 5bC «IPRbooksy, mo mapostto.

2. 3Bezmmnaa, H. A. Monekynapuas ¢usuka. TepmomuHamuka: ydeOHO-
METOMYECKOE TIOCOOUE MO BHITIOJHEHUIO WHAWBUAYAIBHBIX JTOMAITHUX 3aaHHM
mo ¢usmke/H. A. 3Besmmnaa, H. b. Ilymkapesa, I'. B. Cakyn. — ExarepunOypr:
VYpaneckuii penepanbrpiii yausepeuret, ObC ACB, 2015. — 44 ¢. — ISBN 978-
5-7996-1394-5. — Tekct: 2AeKTPOHHBIN // DNEKTPOHHO-OMONMOTEUHAs CUCTEMA
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/68260.html.

3. IlpakTrueckoe pyKOBOACTBO MO OPraHU3allMy CaMOCTOATEIbHONW paboTh
CTYJCHTOB MPU U3yUeHUU AucuumimHbl «Dusuka». — Kpacnoaap: Kyol'AY, 2019.
— 52 ¢. Pexxmm noctyna: https://vadi.sk/i/5xJteU6RbtIQrw.

7 M@OHA OLCHOYHBIX CPEACTB AJIsl NPOBEACHUS TPOMEKYTOYHOI
aTrecTanuu

7.1 llepeyens KoMneTeHIUI ¢ yKa3aHUEM 3TanoB ux (OpMUPOBAHUS B
npouecce ocsoenusi OITIOIT BO

Jransl GOPMUPOBAHHS U POBEPKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIE-
Howmep cemectpa TEHLUH N0 JUCLUIIIINHAM,
npakTukam B nporecce ocsoeHust OIIOITI BO

| OK-7 «criocoBHOCT K CAMOOPTaHU3aI|H 1 CAMOOBPA30BAHMION

| 2 | ®unocopus




Howmep cemectpa

Jransl GOPMUPOBAHHS U POBEPKU YPOBHS CPOPMHUPOBAHHOCTH KOMIIE-
TEHLUH 10 TUCIUIUTHHAM,
npakTukam B npornecce ocsoeHust OIIOII BO

1,2,3,4

MaremaTtuka

1

XUMUs

2,3

duzuka

Haueprarenbnas reoMmerpust

MenemxmeHT

NN W

[IpakTHKa 1Mo MOJy4eHHI0 MpodecCHOHaIbHBIX YMEHUH U OmbITa npodec-
CHOHAJIBHON JESITeIbHOCTH (B TOM YHCIIE TEXHOJIOTHYECKasl MPAKTHKA)

7

HayuHno-uccnenosarensckas padbora

8

I'ocynapcTBeHHast UTOroBast arrecTauus

[IK-16 «crnmocoOHOCTh MCTOIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUILIAH, METO-
Ibl MATEMATUYECKOrO aHaJInu3a U MOJAEIUPOBAHUS, TEOPETUUECKOIO U SKCIEPUMEHTAIBHOIO UC-
CJIEIOBAHUSI P PEIISHUH MPO(eCcCHOHANBHBIX 3a1a9»

1,2,3,4

2

MaremaTtuka

XUMUs

HauepraTenbnas reomerpus

Wnxenepnas rpaduka

N[N = =

Tomnorpaduueckoe uepuenne

2,3

duzuka

OCHOBBI MATEMATHYECKOTO MOACITUPOBAHUA

[IpepnunnomHas npakTuka

0| OO |

I'ocynapcTBeHHast UTOroBast arrecTauus

7.2 OnucaHue nokasartejieil 1 KpUTepueB OLIEHUBAHMSI KOMIIETEHIUIT HA
PA3JIMYHBIX YTanax ux GopMHUPOBAHNS, OTIUCAHNE IKAJIbI OLIEHUBAHUS

Ilnanupyembie YpoBeHb OCBOECHUS
Pe3yJbTaThl OC- OueHovHOe
BOEHUS KOMIIE- HEYIOBJIC- | YAOBJIETBOPH- XOpOLIO OTIIYHO CpencTBO
TeHIIH TBOPUTENIBHO TEJLHO
OK-7 «crocoOHOCTh K CAMOOPTaHU3ALMH U CaMOOOPA30BAHHIO»
3HaTh:
— Hay4HyI0 U ¢u- | YpoBeHb MunumanepHO | YpoBeHb 3Ha- | YPOBEHb KonTponbnas
JT0COPCKYIO Kap- | 3HAHUMN HIDKE | MOMYCTUMBINA | HUIl B 0ObeMe, | 3HAHUH B pabora.
THHY MHpA, MHO- | MUHUMAaJllb- | YPOBEHb 3Ha- | COOTBETCT- obweme, co- | JlaboparopHast
roobpasue Kyib- | HBIX Tpebo- HUH, AOITy- BYIOLIEM TPO- | OTBETCT- pabora.
Typ Y IMBWJIM3a- | BAHUN, MHO- | IIEHO MHOTO | rpaMMe ToOj- BYIOLLEM TecTsl.
IIUI B UX B3aUMO- | TO rpyObIX HerpyObIxX TOTOBKH, J0- nporpaMme Pedepar.
NeWCTBUU, OIIHOOK. OIIHOOK MyIIEeHO He- noxarotoBku, | Jlokman.
— cmocobbl  Ocy- CKOJIBKO He- 6e3 ommbok. | Bompocsl
IIECTBJICHUS] CO- rpyOBIX OIIU- K 3a4ery.
[[HAJIbHOTO B3aH- Ook. Bormpocer
MOOEUCTBUS " K 3K3aMEHY.
peanu3anuu CBO-
el pomu B KO-
MaHJIE,
— 3aKOHOAATEJb-




IInanupyemeie

PE3yJIbTaThl OC-

BOEHHUsI KOMIIE-
TEHLUHU

Y poBeHBb OCBOEHHUS

HEyJ0BJIe-
TBOPUTENILHO

YAOBJIETBOPH-

XOpOLIO
TEJIBHO

OTJINYHO

OueHouHOE
CPEICTBO

Hbl€ U HOPMaTHUB-
HBIE AKTBL, per-
JIAMEHTUPYIOILHE
NEesITEJIbHOCTD
BOJIOXO3511ICTBEH-
HOrO MPOU3BOA-
CTBA,

—  COBPEMEHHOE
COCTOsIHHE, Tep-
CIEKTUBBI U MpO-
OnemMbl  pa3BUTHS
5KOHOMUKHU u
MEHEKMEHTA,
OCHOBHBIE 33J1a41
NPEeANpUATHA OT-
pacnu B yCJIOBH-
SIX pPbIHKA.

YmMmeTnb:

- HCIIOJIb30BATh
3HAHUE MEXKYITb-
TYPHOTO  pa3HoO-
obpasus ob1ecT-
Ba Mpu OOLIEHNY,
—  WCIOJIb30BaTh
CrocoObI ocy-
IIIECTBJIEHUST  CO-
[[HAJILHOTO B3au-
MOJIEUCTBUS u
peanu3anuu CBO-
el ponu B KO-
MaH/E;

— CaMOCTOSITElb-
HO W TBOPYECKH
UCIIOJIb30BATh
TEOPETHUYECKHE
3HaHHUA B IMPO-
ecce nocJe-
ayromero odydve-
HUSI B COOTBETCT-
BUH C Y4eOHBIM
MjaHaMH  TIO/ArO-
TOBKH  OOy4aro-
IIerocs.

Baaners:
- ocHOBamH (u-
J0COQCKUX  3Ha-

IIpu peue-
HHUH CTaH-
IapTHBIX 3a-
1ad He mpo-
I€MOHCTPH-
pPOBaHBI OC-
HOBHbIE yMe-
HHsI, MHOTO
rpyOBIxX
ouboK.

IIpu peue-
HUU CTaH-

IIponemon- IIponemoncr-
CTPUPOBAHBI | PUPOBAHBI BCE
OCHOBHBIE OCHOBHbIE
yMEHHUs, pe- | YMEeHHs, pe-
IIIEHBbI TUMO- | IIE€HBbI BCE OC-
BbI€ 33/1a4 C | HOBHbIE 3a/a-
HerpyObIMH | 4M C HerpyOBI-
omundKkamu, MU OIIMOKaMH,
BBITIOJTHEHBI | BBITIOJHEHBI
BCE 3aIaHMsl, | BCE 3aJaHUs B
HO HE B TOJI- | TTOJIHOM O0be-
HOM 0OBbeMeE. | M€, HO HEKO-
TOpPBIE C HEJO-
YETaMHU.

Hwmeerca mu- | [IponemoHct-
HUMAJIbHBIA | pUpOBaHBI Oa-

ITponemon-
CTPUPOBAHBI
BCE OCHOB-
HBIC YMCHMUA,
pELIEeHbI BCE
OCHOBHBIC
3a71a4M € OT-
ACJIbHBIMU
HECyLIeCT-
BCHHBIMU HC-
IOYETaMH,
BBITIOJIHCHBI
BCE 3a/1aHUs
B [TOJTHOM
obbeme.

ITponemon-
CTPHUPOBAHBI

KonTponbsnas
pabora.
Jlaboparopras
pabora.
TecTsbl.
Pedepar.
Hoxnan.
Bomnpocsl

K 3a4eTy.
Bomnpocsl

K DK3aMEHY.

KonTponsnas
pabora.
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IInanupyemeie

Y poBeHBb OCBOEHHUS

Pe3yIbTaThl OC- OueHouHOe
BOEHHST KOMIIE- HEYNOBJIC- | yNOBICTBOPH- XOPOIIO OTIMYHO CPENCTBO
TeHIHH TBOPUTENBHO TEJBHO

HHUIA; JapTHBIX 3a- | HAOOp HaBbI- | 30BbIC HABBIKK | HaBbIkY Npu | JlaboparopHast
— HaBbIKAMH Op- | a4 HE IIPO- | KOB JUIA pe- | MPH pelleHrun | pelineHuu He- | paboTa.
raHu3aluid U KO- | IEMOHCTPH- | LIEHMS CTaH- | CTAHAAPTHBIX | CTAaHAAPTHBIX | TecThl.
OpAVHAITUH poBaHbl Oa- | AAPTHBIX 3a- | 3a71a4 C HEKO- | 3a7a4 Oe3 Pedepar.
B3aMMOJIEHCTBHsI | 30BbIE HABbI- | a4 C HEKO- | TOPBIMU HEMO- | OMIMOOK U JlokJan.
MEKIY JIFOAbMH, | KU, UMEJH TOPbIMH HE- | YeTaMHu. HETOYETOB. Bormpocsr
KOHTPOJIS U | MecTo rpy- IOYEeTaMU. K 3a4€Ty.
onenku d¢pdex- | Obie ommoOKw. Bompocsr
TUBHOCTH  Jiesi- K 9K3aMeHY.

TEJIbHOCTU  JIPY-
rUx;
— criocobamu
pacdyera  OCHOB-
HBIX 3KOHOMHUYE-
CKMX U yIpaB-
JICHYECKUX I1OKa-
3areied, HUCIOJIb-
3yEeMBbIX TMPHU TPO-
E€KTUPOBAHUH,
CTPOUTEIIbCTBE,
SKCIUTyaTallud M
PEKOHCTPYKLIUHU
BOZIOXO3SIMCTBEH-
HBbIX O0BEKTOB;
-HaBBIKAMH  Ca-
MOCTOSITEILHOTO
OBJIAZAEHUS  HO-
BbIMU 3HAHHUSIMHU
M0 TEOPUH DJKO-
HOMUKU H Me-
HEJ)KMEHTa B BO-
JIOXO3SICTBEH-
HOM CTPOUTEJIb-
CTBE€ U TPAKTHUKE
€€ Pa3BUTHSL.

[IK-16 «cnocoOHOCTh MCMOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JVCIUTUIMH, METOJIbI
MaTeMaTUYECKOTO aHAJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOIO UCCIIEA0Ba-
HUS TIPU PeIIeHUH NMPo(eCcCHOHANBHBIX 3319

3HaTB:

- HOPMAaTUBHYIO U
TEXHUYECKYIO
AOKYMEHTAIUIO
IO 3KCIuTyara-
OUH, TCXHUYIC-
CKOMy O0CITyKH-
BAHUIO, PEMOHTY
MEJTHOPATHBHBIX

YpoBeHb
3HAHUMN HIKE
MHUHUMAaJTb-
HBIX TpeOo-
BaHW, MHO-
ro rpyoOBIX
OIIHOOK.

MunumanbHO | VYpoBeHb 3Ha-
IOIMyCTUMBIA | Huii B 0ObeEME,
YPOBCHDb 3HA- | COOTBETCT-

HUH, 10My- BYIOLIIEM ITPO-
IEHO MHOTO | rpaMMe Ioj-
HerpyObIx rOTOBKH, J10-
onoOoK. MyIIEHO He-
CKOJIbKO He-

YpoBeHb
3HAHUH B
oObeMe, co-
OTBETCT-
BYIOIIEM
nporpamme
MTOATOTOBKH,
0e3 oLHOOK.

KonTponbsnas
pabora.
Jlaboparopuas
pabora.
TecTsbl.
Pedepar.
Hoxnan.
Bonpocsl
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IInanupyemeie

Y poBeHBb OCBOEHHUS

Pe3yIbTaThl OC- OueHouHOe
BOCHHSI KOMIIe- HEYAOBJIC- | yAOBJIETBOPH- XOpOLIO OTIMYHO CPEnCTBO
TeHIIH TBOPUTENILHO TEJILHO
OOBEKTOB,; rpyOBIX OIIN- K 3a4eTy.
-TOpsANOK 0popM- Ook. Bormpocer
JIEHHUsI OTYETHOM, K 3K3aMEHY.
TEXHUYECKOM,
HOPMAaTUBHON U
pacnopsiiuTeNb-
HON NIOKyMEHTa-
LUU.
Ymern:
— OIPENETATD IIpu peute- IIponemon- IIponemonct- | IIponemon- KonrposbHast
UCTOYHUKH, MIPO- | HUM CTaH- CTpUPOBAaHblI | PUPOBAHBI BCE | CTPUPOBAHBI pabora.
BOJUTH IIOUCK U JapTHBIX 3a- OCHOBHEIE OCHOBHEIE BCE OCHOB- -Ha60paTOpHa$I
aHanmu3 uHOpop- a4 He IIpo- YMEHHs, pe- YMEHHI, pe- HBIC YMCHMI, pabora.
Maruu, HeoOxo- JEMOHCTPH- IICHBI TUIIO- | IICHBI BCE OC- | PEIICHBI BCE TecrbL.
OUMOM AJist OCy- | pOBaHbI OC- BbIE 33/1a4U C | HOBHBIE 3a/1a- | OCHOBHBIE Pedepar.
LIECTBJICHUS HOBHBIE yMe- | HerpyObIMU 4y ¢ HerpyObl- | 3amauu ¢ or- | Jlokman.
npo(decCHoHalb- | HUSI, MHOTO omudKamu, MU OIIMOKAMH, | AeIbHBIMH Bomnpocer
HOH EATENbHO- rpyOBIxX BBbINOJIHCHbBI BBbINOJIHCHBI HECYIIECT- K 3a4€TYy.
CTH, onooK. BCE 3a/IaHMsI, | BCE 3aJaHusi B | BeHHbIME He- | Bompochl
— odopMIATH OT- HO HE B [IOJI- | TIOJTHOM 00Bbe- | Jo4YeTamu, K 3K3aMEHY.
YETHYI0, TEXHU- HOM OoOBeMe. | Me, HO HEKO- BBITIOJIHEHbI
YECKyK), HOpMa- TOpBIE C HENO- | BCE 3alaHUs
TUBHYIO U pacIio- YeTaMH. B [IOJIHOM
PSAUTETTBHYIO obbeme.
JOKYMEHTALHUIO.
Baapern:
— NOJATrOTOBKA IIpu pewue- WUmeercst mu- | [Ipomemonct- | Ipogemon- | KoHTpobHas
OTYETHBIX, IPO- | HAU CTaH- HUMAJbHBIA | PUPOBaHbI Ga- | cTpupoBamer | PabOTa.
U3BOJICTBEHHBIX | APTHBIX 3a- | HAOOp HaBbI- | 30BbI€ HABBIKK | HABBIKU IPU Jlaboparoprasi
IOKYMEHTOB, Jla4 He NIpO- | KOB IS pe- MPU PELIEHUN | PELIEHUU HE- pabota.
yKa3aHUH, Mpo- JEMOHCTPH- | LIGHUS CTAH- | CTAHJAPTHBIX | CTAHAAPTHBIX | 1€CTBL
€KTOB IPHUKA30B, | poBaHbI Oa- IapTHBIX 3a- | 3a7a4 C HEKO- | 3amad Oe3 Pegepar.
PacCopsKEHUH, 30BbI€ HaBbl- | 1a4y C HEKO- TOPBIMHU HENNO- | OIIHOOK U Hoxunan.
JIIOrOBOPOB MO KU, MHOTO TOPBIMHU HE- YeTaMHU. HEIOYETOB. Bompocer
BOIPOCAM, BXO- rpyObIx JOYETaMH. K 3a4€Ty.
ISIIIAM B KOMITe- | OIIHOOK. Bornpocer
TEHLHUIO, K 5K3aMEHY.
— NOJATrOTOBKA
3aKJIFOYEHUS O
MEJIMOPaTUBHOM

COCTOSsIHHUH 3€-
MCJIb.
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7.3 TunoBbie KOHTPOJbHBIE 3aJaHHSI WJIH HHbIe MaTepHaJibl, HE00XO0-
AAMBIE IS OLEHKH 3HAHWI, YMEHHIi, HABBIKOB, XapaKTePH3YIIINX ITaNbl
¢bopmupoBanus komnereHuuii B mpouecce ocsoenusi OITIOII BO

3anaHus 1J1si KOHTPOJIbHOI padoThI
3amanus COCTaBJICHBI TIO TPUAIIATUBAPUAHTHONW CHCTEME (TIPUBEICH OJTUH W3

BApUAHTOB).

KontposabHasi padora Ne 1. Mexanuka. MexaHnueckue KoJie0aHUsI.
Ynpyrue BoJHBI

1. Kamenb, OpoOIlIeHHBIH TOPU30HTAIBHO, YA HA 3€MJTIO Uepe3 BpeMs { = 3 ¢ Ha
paccrostHaM [ = 27 M 10 TOPHU3OHTAIM OT MecTta OpocaHus. C KakOH BBICOTHI A
OpoiiieH kameHb? C Kakoi CKOPOCThIO Uy OH OporeH? C Kakoi CKOPOCTBhIO U OH
ynanaeT Ha 3emyto? Kakol yroia ¢ cocTaBUT TPAeKTOPHUS KaMHS C TOPU30HTOM B
TOYKE €ro MaJCHUA Ha 3eMJII0?

2. K pesunoBomy mmuypy mjmwHOM /=40 cM 1 paguycom » = 1 MM TTOABEIIICHA THPS
maccoit m = 0,5 kr. 3Has, uro moayib FOHra pesunsl E = 3 Mlla, HaliTu nepuoj
BEPTUKAIBHBIX KOJIEOAHWH THUpH.

KontposabHas padora Ne 2. MoaexkyaspHasa ¢puszuka. Tepmoaunamuka

1. Tpexatomusiii ra3z noa aasiaenuem p = 240 klla u remneparype ¢ = 20°C 3aHu-
maeT 00beM V' = 10 1. OnpenenuTs TemnoeMKocTs (), 3TOro raza npu NOCTOSTHHOM
JABJICHUU.

2. CkonbKo Temtots! normormaoT 200 r Bogopoza, Harpesasics ot 0° xo 100° C mpu
MOCTOSTHHOM AaBjieHuu? KakoB mpupocT BHyTpeHHeH sHeprun raza? Kakyto pado-
Ty COBEpILAET raz?

KontposabHasa padora Ne 3. Daextpocratuka. [locTosiHHBII 3JIeKTPpUUYeCKUIl
TOK

1. B BepimHax paBHOCTOPOHHETO TPEYTrOJIbHUKA HAXOATCA OJTUHAKOBBIE TOJIO-
xKuTenbHbIe 3apanbl ¢ = 2 HKi. Kakoit oTpunarenbHbii 3apsia ¢ HE0OOXOAUMO TO-
MECTHUTbh B IIEHTPE TPEYTOJIbHUKA, UTOOBI CUJIA MPUTSKEHUS C €0 CTOPOHBI YPaB-
HOBECHJIA CUJIbl OTTAJIKUBAHUS MOJIOKUTEIbHBIX 3apsAA0B?

2. barapes u3 mocieaoBaTelibHO COCIMHEHHBIX COMPOTHBICHUH Rj, Ry , Ry n
OJ1C 6 =10 B ¢ BHyTpeHHuM conpotusiicHueM ¢ » =1 Om umeet K11/ 0,8. T1ane-
HUA HANPSHXKEHUS HAa COMPOTUBJIEHUAX R, R, paBHbl 4 B u 2 B COOTBETCTBEHHO.
Haiiti Tok B 1ienm.

KontpoabHasi padora Ne 4. JjieKTpoMarHuTHble BOJIHbL. ['eomeTpuueckas
ontuka. Doromerpus

1. B BakyyMe BAOJb OCH X PacCHpOCTPAHSETCS MIIOCKas 3JIEKTPOMArHUTHAs BOJIHA.
HNHTEHCUBHOCTD BOJIHBI, T.€. CPEAHSS SHEPT U, TPOXOIAIIAS Yepe3 €AUHUILY MO-

2
BEPXHOCTH 32 CIMHUITY BpeMeHH, cocTasisieT 21,2 MxBt/m”. Onpenenure ammum-
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TyAy HaNPsLKEHHOCTH 3JIEKTPUUECKOTO MOl BOITHBI.

2. Y3 ToHKOM TUIOCKOMApa/IeIbHON CTEKIISHHOMN TTACTHHKH W3- ~ g
rOTOBJIEHBI TpH JinH3bl. DoKycHOE paccTosiHue auH3 1 u 2, cio- 1\| [,
KEHHBIX BMECTE, PABHO — f1», GOKYCHOE pacCcTOsTHUE JTWH3 2 1 3 ,} \\
paBHO — fp3. Ompenenute (OKYCHOE PacCTOSHHE KaXKJAOW W3 SN

JIUH3.

TecTnl

[To mucrummae «@uU3NKa» MPEIyCMOTPEHO TPOBEACHUE KOMITBIOTEPHOTO
TecTUpoBaHusA. TecToBbIie 3aMaHus MO AUCHHUIUIMHE « DU3HMKa» BKITIOYCHBI B 0a3y
TECTOBBIX 3ajaHuil «DH3MKa» B KOHCTPYKTOPE TECTOB QMANTHBHOW CTPYKTYPHI
tectupoBanus (ACT) u umerorcs B Hamuunu B LleHTpe nHGOPMAITMOHHBIX TEXHO-
noruii Kyol'AY.

[Tpumepsl TECTOBBIX BONPOCOB
I. Mexanuxa
S: MexaHuka U3y4aer. ..
-, ABUXKCHHE TECJ C YUCTOM MPUYNH, BbI3bIBAOIIUX ABUXKCHUEC
-, PA3JIMYHBIC BUAbI MEXAHUYICCKOTO ABUXKCHUA 663 y4€Ta NPUYKrH, BbI3bIBAOIINX 3TO ABUXKXCHUEC
-. YCJIOBUA PABHOBECHS TCJI, HAXOOAMIUXCSA IO I[efICTBPIeM CHII
+: BUABI MEXaHUYCCKOI'O ABUKCHNUA U IIPUYIKMHBI UX BO3HUKHOBCHUA

- S: Maccoti Tea Ha3bIBaeTCS BEJIMYHHA, ...

-: U3MepsieMas KOJIMYECTBOM BEILIECTBA, COACPIKAIIEMCS] B JAHHOM TEJIe
-. u3MepsieMasi CHJIOH, C KOTOPOil TeNOo NPUTATUBAETCS K 3emMIie

-, I3MepsieMasi OTHOLIICHUEM BeCa TAHHOTO BELIEeCTBA K €ro 00beMy

-. ABJISIFOLLASICS] MEPOH MEXaHUYE€CKOTO B3aUMOACHCTBHS TEN

+: onpenensoas HHEPIIUOHHBIC U TPABUTALIMOHHBIE CBOMCTBA TEI

S: BpeMms paBHOMEPHOTO IBIXKEHHUS aBTOMOOWJISI O MOCTy inHOM 480 M co ckopocThio 18
KM/Y PaBHO. ..
+ 9 ¢ -:27c¢ - 274 -: 8640 ¢

S: BeicoTa moma mpu BpEMEHH MaJeHUH COCYJIbKH 2 ¢ MOCJIe Havuaja IBIKEHHS PaBHO. ..
- 15m +:20m - 45m - 60m

S: Teno nBuXKeTCs ..., €CIU CyMMa BCeX NEHCTBYIOIIMX CHJI paBHA HYJIIO
-. PaBHOYCKOPEHO

-. TIO OKPY>KHOCTH

-. C UI3MEHEHHEM CKOPOCTH

+: NpsIMOJIMHENHO U pPaBHOMEPHO MJIU IOKOUTCS

S: Cuna Tsiru aBToMOOUIISt Maccoit 14 T mpu npoxoxkaeHnu 50 M 3a 10 ¢ ¢ ko unuernTom Tpe-
Hus 0,05 pasHa. ..
+ 21 xH. - —7xH - 21IH - TH

S: Kuneruueckoil sHepruei Ha3bIBaeTcs. ..
-. DHEPIUs, 3aBUCAIIAsl OT B3AUMHOI'O PACIIOJNOKEHHUSA TEN UK YaCTeH Tena
-, JHeprus Tena, MOAHATOrO Haj 3emMiel
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- 3Heprus Najarouiero Teiaa
+: sHeprusi, 00yCIOBJIEHHAS MEXaHUYECKUM JIBUIKEHUEM TEJl

S: ToTeHIMa bHAS SHEPTHSI TIOAHATOTO OTHOCUTEIBHO MOBEPXHOCTH 3eMITH Ha BbicOTy 20 M Te-
Jla Maccoi 3 Kr paBHa...

60 Tk + 600 [k 0,15 Ix 1,5 Tk
V1: Konebanust 1 BOJIHBI

S: T'apMOHHUYECKUMH KOJIEOaHUSMHU Ha3bIBAKOTCS. . .

-. KoJieOaHMs1, COBEPIIAIOIINECS OTHOCUTEIbHO MOJOKEHHsI PABHOBECHSI

+: KosieOaHMs1, COBEPILAIOIIUECS 110 3aKOHY CHHYCA MJIH KOCHHYCa

-. BBIHY>KACHHBIC KOJ'Ie6aHI/I$I TeJa 1oxa HeﬁCTBHeM BHEIIHEH CUJIBI

- cBOOOIHBIE KOJIeOaHUs B pe3yJIbTaTe KaKOro-THOO OJHOTO HAYAJIbHOTO OTKJIOHEHUS

S: Tlepuon xonebaHuil MOABELIEHHOTO K MpYyKUHE kecTkocThio 0,05 H/M rpysa maccoit 200 r
paBeH. ..
+: 13 ¢ -- 25¢ - 524 ¢ -- 3,1c

S: Usmenenwue aszpl rapmormdeckoro konedanus Ha 180 rpaaycoB COOTBETCTBYET. ..
-. MOJIHOMY MEPHUOAY KoieOaHus

+: TOJIOBHHE Neproaa KoebaHus

-. YeTBEPTHU nepuonaa KojedaHus

- IIByM mepuonam KoyeOaHus

S: Jnuna paanoBosiHel 600 M COOTBETCTBYET YacTOTE. ..
- 2MI'g +: 0,5 MI'n - 1,SMI' -. 6 MI'g - 3MI'n

II. Moaexyasipaasi pU3MKA H TEPMOAHHAMHKA
S: Temmnepatype 50 K cooTercTByeT 3HaueHue temriepaTypsl no Llenbcuro. . .
- 323°C +-223°C - 50°C -~ -50°C

S: Cpennsis kBaapaTHUHasl CKOPOCTb MOJIEKYJ a30Ta MPU yBEJIUUYEHUH TeMIIepaTyphl rasa B 4
pasa...
-. He m3amenurcs. -: Ypenuuutrcsa B4 pasa. +: YBenuuures B 2 pasa.-: Y MEHBIIUTCS B 2pasa.

S: BHYTpeHHsIs1 SHeprisi HAeaJbHOrO OJJHOATOMHOIO ra3a paBHa. ..
- 2RT/2 - 3pT/2 +:3pV/2 - pV/3 - 3VT/2

S: Hucno creneneli cBOOOABI / OMHOATOMHOMN MOJIEKYJIbI IPY KOMHATHOH TeMIepaType paBHo. ..
- i=5 +.i=3 - i=6 -i=1

S: BuyTpenssis sHeprus 2 modeit rexus npu T = 300 K pasHna...
-1 0,6 x/Ix - 0,67 x/Ixx - 2,49 x/Ix -1 4,98 x/xx +: 7,48 xJIx

S: CosepuieHHasi razoMm pabora mpu nojydernn 500 K TEmIOTHI M YBETHYEHUU MPU 3TOM
BHyTpeHHel sHepruun Ha 300 /[>x paBHa. ..
+: 200 Jx - 800 JTx 0 - 500 JTx

S: Cosepmennast pabouum Tesiom padora B TerioBom neurarene ¢ KITJ[ 30 mpoueHToB mpu mo-
Jy4eHUU OT Harpesartess 5 kK TeIIOTeI PaBHa. ..
-: 150 000 dx +: 1500 JIx -0 150 Ix -0 67 Ix
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III. DjexkTpu4YecTBO M MATHETH3M
S: UcTOYHUKOM 3JI€KTPOCTaTUYECKOTO OIS SIBJISETCS. ..
-: IOCTOSIHHBIN Mar"ur.
- IPOBOAHUK C TOKOM.
+: HEMOJBM>KHBIN 3JIEKTPUUECKUH 3apsia.
-. ABVDKYLIUICS 3JIEKTPUYECKUH 3apsia.

S: Cuna B3auMoOAENCTBUS IBYX TOUEUHBIX HEMIOABI)KHBIX 3apsAN0B MIPU YBEIMUEHUN PACCTOSIHUSA
MeXIy HUMH B 4 pasa...

- yBenu4uTCs B 4 pasa

- YMEHBIIUTCA B 4 pasa

-. yBeIM4uTCs B 16 pas

+: yMmeHbIIUTCA B 16 pas

S: Monynb HanpspKEHHOCTH 3JIEKTPUUYECKOro MOoJi B AaHHON TOYKE NMPU YMEHBLIEHUM 3apsna,
CO3JIaI0LIEro noJjie, B 3 pasa. ..

+: ymeHbIINTCA B 3 pasa

- YBEJINYUTCS B 3 pasa

- YMEHBIUHTCS B 9 pa3

- HE U3MEHUTCH

S: CunoBoi XxapakTepUCTUKON MarHUTHOTO MOJIS CIYKUT. . .
-. TIOTEHIHAJ

- MarHUTHAas NMPOHUIAEMOCTb

+: MarHUTHAsI UHAYKIUS

- pabora

S: HaseneHnusiii B pamke Moaysb JJIC MHAYKUUM TP YBEJIMUEHUH MAarHUTHOTO MOTOKA ¢ 4 A0
12 B63a 2 ¢ paseH. ..
+ 4B - 8B - 12B - 16B

S: Cuna JlopeHua, neiicTByroIast Ha 3apsijl, IBIDKYIIHUICS C IOCTOSTHHON CKOPOCTBIO B MAarHUT-
HOM T10JIE€ TTPONIOPLHOHABHA . ..

+: BEKTOPHOMY IIPOU3BEICHUIO BEKTOPA CKOPOCTH U BEKTOPAa MATHUTHON WHAYKLUU

-. CKaJISIPHOMY MPOU3BENICHUIO BEKTOPA CKOPOCTH M BEKTOPA MATHUTHON MHAYKLIUU

- CyMM€ CKOPOCTH U MAarHUTHOW MHAYKLUH

- Pa3HOCTHU CKOPOCTH U MAarHUTHON UHAYKLUU

S: MHnykTHUBHOE CONMPOTUBJICHNE KATYLIKU MIPU YBEJIMUYEHUH YaCTOThI IEPEMEHHOI0 TOKa B 2
pasa...

+: yBenuuurcs B 2 pasa

. yBeIM4YMTCS B 4 pasa

. ysenuuures 1,41 pasa

. yBeIu4uTCs B 4 pasa

- YMEHBILINTCS B 2 pasa

S: JleiicTByroiee 3HaueHUE HANPsKeHHs1 220 BOJIBT - €r0 aMIUTUTYAHOE 3HAUCHHE. ..
- 127B - 157B +:310B -:440 B

S: OnuH 13 OCHOBHBIX MOCTYJIATOB TEOPUU MakcBena ...

+: NEPEMEHHOC MATHUTHOE TTOJIE MOPOKAACT BUXPEBOEC SJICKTPHUICCKOC
-, MAroHuTHOE IOJIC HC UMECT HCTOYHHUKOB
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-. DJIEKTPUUECKOE MOJIE UMEET UCTOYHUKHU
-. IBIIKYLIMICS BJIEKTPUYECKUM 3apsA CO31a€T MArHUTHOE NOJIe

IV. OnTuka

S: CeeT B oNTHYECKH OJHOPOAHOM CpeAe pPaCpOCTPAHAETCS . ..
-. TIO 9KCIIOHEHTe

+: IPSAMOJIUHETHO

-: TIO CHHyCOUIe

-: o runepboe

S: ®okyc - 370. ..

-. PacCTOSIHUE OT ONTHYECKOTO [IEHTPA JIMH3BI 10 TOYKU MePeCeUeHUs PEJIOMIICHHBIX JTyuei

+: TOUYKa, B KOTOPOH IMOCIIE TPENOMIIEHHsI COOMPAIOTCS BCE JIY4H, MAJAOIINE HA JIMH3Y Mapaj-
JIJILHO TJIAaBHOU ONTHYECKON OCH

- IPO3PAYHOE TEJIO, OTPAHUYEHHOE ABYMS [IOBEPXHOCTAMU

-: TOYKa, Yepe3 KOTOPYIO MPOXOIAT JIy4H HE PETOMIISIACH

S: KorepeHTHbIMU HA3BIBAIOTCSI BOJIHBI. . .

- pasHOCThH (a3 KOTOPBIX MEHSIETCS C TCYCHHEM BPEeMEHH

+: pa3HOCTH (Pa3 KOTOPBIX OCTAETCSI MOCTOSTHHOM BO BPeMEHU
- pa3HOCTH (pa3 KOTOPBIX BCErna paBHA HYJIO

-. JOOBIE BOJIHBI BCErAa KOTEPEHTHBI.

S: lucniepcueii cBeTa Ha3bIBAETCH ...

-. paccenBaHue OEOro CBETa BEIIECTBOM

+: 3aBHCUMOCTb a0COJFOTHOTO IMOKa3aTessl MPEJIOMIICHHsI BEIEeCTBA OT YaCTOTHI MAJAOIIEr0 Ha
BELIIECTBO CBETA

-: TIOTJIOIIEHHE CBETA BELIECTBOM

- OFI/I6aHI/Ie CB€TOBBIMH BOJIHAMHN HpeHﬂTCTBHﬁ.

S: UnTepdepeHiueil cBeTa Ha3bIBaeTCS

-. CJIOKEHHUE B IIPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM IOJIY4Ya€TCsl yCUIICHUE CBETA

- CJIO’KEHHE B IIPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM IIOJTy9aeTcs ocnaliIeHne CBeTa

+. CJIO)KE€HHE B MPOCTPAHCTBE KOTCPCHTHBIX BOJIH, IMPHU KOTOPOM MOJYHACTCA YCUIICHHUE WJIA OC-
7TabneHne pe3yNbTHPYIOIIEH CBETOBOW BOJIHBI

- pa3nokeHue OeNoro CBeTa B CIIEKTP AU(PPAKIMOHHON PEIIeTKOM.

S: ludpaxiueii cBeTa Ha3bIBACTCS . ..

-, MPOCTPAHCTBEHHOE NEpepacHpeneieHHe SHEPruu CBETOBOIO W3JIyYEHHUs IIPU HAJOXKECHUH
ABYX WJIHN HECKOJBKUX CBECTOBBIX BOJIH

+: ornbaHue CBETOBBIMHU BOJIHAMH TPETSITCTBUIN

- OTpakK€HHUE U MPEJOMIICHHE CBETOBBIX BOJIH

-. pazyokeHue 0eyoro cBeTa B CHEKTP AUPPAKIMOHHON PELIETKOMA.

S: Tlonsipu30BaHHBIM HA3bIBAETCS CBET. ..

-. CO BCEBO3MOJKHBIMU PaBHOBEPOSTHBIMHU KOJIEOAHUSIMH BEKTOpA HANPSKEHHOCTH 3JIEKTpHUe-
CKOTrO MNoJist

+: KoJe0aHMsl BEKTOpA HAMPSKEHHOCTH 3JIEKTPUIECKOTO MO KOTOPOTo KaKuM-iudo obpasom
YHOPSAOYEHBI

-: KoJieOaHMs BEKTOPOB HAIMPSDKEHHOCTEH 3JIEKTPUIECKOTO U MArHUTHOTO TIOJIEH KOTOPOTO
MIPOTUBOIMOJIOKHBI

- UCIIyCKaeMblll €CTeCTBEHHbIMHU UCTOYHHUKAMU CBETA.
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V. ATomHas U siiepHasi pU3UKAa

S: Haumensbias sHeprust TpeOyeTcs 11t 0CBOOOKIEHHS 3JIEKTPOHOB, PACIIONIOKEHHBIX Ha ...
-: Ommxaiimeit k sapy obonouke aToMa

- BHYTPEHHUX 000JIOYKaX aToMa

+: BHemIHel 000ouke aToMa

-: cBoOOIHOM opOHTE

S: ATOMBI MOTYT. ..

- MU3nyuaTs 1r00yr0 MOPLHIO SHEPTUH, & MOJIOATh JIUIIb HEKOTOPBIA JUCKPETHBIN HAabOp 3Ha-
YEHUU SHEPTUH

-: Iornomats ir00yI0 MOPLUIO SHEPTHH, a H3JIy4aTh JIULIb HEKOTOPBIA JUCKPETHBIN HabOp 3HA-
YEHUU SHEPTUH

+: M3ny4aTh ¥ MOrJomaTh JIUIIb HEKOTOPBIN TUCKPETHBIN HA0Op 3HAUSHUN SHEPTUU

-: M3nyuats u norsiomars o0y MOPLHUI0 SHEPT UL

S: Monenb atroma bopa — 3J1eKTpOHBI MOTYT ABUTATHCS B ATOME ...
+: TOJIBKO IO OTIPeNeNEHHOM opouTe

-: TOJIbKO IO BHELIHEH opOuTe

-: TOJIbKO TIO BHYTpPeHHEH opOute

-. HE MOTYT [IBUTaThCs

S:Anpo u3oToMNa paausi ¢ MaCCOBBIM YUCIIOM 226 U 3apsAI0BbIM 88 COCTOUT U3. ..
-: 226 NpOTOHOB U 88 HEUTPOHOB

+: 88 mpoToHOB U 138 HEUTPOHOB

-: 88 31exTpOHOB U 138 NPOTOHOB

-: 138 npoToHOB 1 88 HEUTPOHOB

S: B kauecTBe TOITMBA ATOMHBIX 3JICKTPOCTAHLIUHA UCTIONB3YETCS . ..
+: ypan - KAMEHHBIH yroJib - KagMui -: rpadwur.

Tembl pedepaTon
BemecTBo 1 aHTHBEILECTBO.
IIpocTpaHCTBO U BpeMsi B (PU3HKE.
CoBpemenHast puznyeckast KAPTUHA MHPA.
Kocmonornueckue runoressl O NPOUCXOXKACHUU BeenenHoi.
I'paBuTanus.
CrenuanbHasi TeOpUsi OTHOCUTENBHOCTH U €€ dKCIIepUMEHTaNIbHAs TPOBEpKa.
OO11ast TeopHst OTHOCUTEIBHOCTH U €€ SKCIIePHMEHTAIbHAS TPOBEPKA.
BreiHyx)neHHBIE KOJIeOaHUS H PE30HAHC.
3BYK U €r0 pacnpoCTpaHEHHE B Pa3INUHbIX Cpeaax.
10. HMH}pa3Byk U yIbTPa3BYK, UX UCTIOIB30BAHNUE.
11. Iywm u ero BAUsSIHUE HA YEJIOBEKa.
12.  Kpucramibl 1 UX CBONUCTBA.
13. TI'padeH u mepcrieKTUBbI €r0 NPUMEHEHUS.
14. Meramartepuansl.
15. Cunepreruka Kak Hayka O CaMOOPraHU3aLUN OTKPBITBIX CHCTEM.
16. Bo3snelcTBUE 3JIEKTPUYECKOrO TOKA Ha OPTaHU3M YEJIOBEKA.
17.  CBepxnpoBOAUMOCTD.
18. BricokotemnepatypHbie cBepxnpoBogauku (BTCIT).
19.  Dddexr xo3edcoHa.
20. BosneicTBHE MarHUTHBIX MOJIEH HA OPraHU3M YeJIOBEKA

WX n kWD =
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21. Bo3snelcTBUE 3JIEKTPOMAarHUTHOIO U3JIY4YCHUS HA YEJIOBEKA.

22.  3amwura OT 3IEeKTPOMAarHUTHBIX U3JIy4YeHUN.

23. CsoiicTBa U MpUMEHEHHE AJIeKTPOMarHuTHeIX BoJH CBU-nuanazona.

24.  TepMOMHIMKATOPHBIE )KUAKOKPUCTAIIINYECKUE IIJICHKU U UX IPUMEHEHHUE [T BU3yalln3a-
LU TEMIIEPATYPHBIX MOJIEH.

25. HHdppakpacHble MUPOMETPHI U UX MIPUMEHEHHE JISl ONIPEIEICHUs TEMIIEPATYPHBIX TTOJIEH.

26. PeHTreHOCTPYKTYPHBIN U PEHTT€HOCHIEKTPAJIbHBIN aHAINS.

27. ConHe4Has SHEPreTHKa

29. @otosddexT u ero npuMeHeHHe.

30. MoluHble CBETOAUOABI U UX TPUMEHECHHE.

31. Jlasepsl U UX NPUMEHEHHUE.

32. IlonynpOBOJHUKOBBIE Ja3€PHL.

33. TexHonoruyeckue jga3epbl U UX NIPUMEHEHUE.

34. T'eTepOCTPYKTYpPHBIE HHKEKLIMOHHBIE JIa3€PBbL.

35. Tomorpadus u ee NpUMEHEHHE.

36. OnTuyeckasi BEIMUCIUTENbHAS TEXHUKA.

37. BOJIOKOHHO-ONTHUYECKUE JIUHUU CBSI3H.

38.  OnTos/eKTPOHHBIE JATUUKH.

39.  OnTosJIeKTPOHHBIE CpencTBa OTOOpaKeHHsI HH)OPMALIUH.

40. OnTuyeckue MpPoIeCCOPshI.

41. XK-uHIMKaTOPBI U SKPAHBIL.

42, AxycTrueckas MOIYJSIIUS CBETA U €€ MCIOJIb30BaHNE B MHPOPMAITHOHHO-M3MEPUTEIBbHON
TEXHUKE.

43. HaHOTEeXHOJOTrHH: LEJIU U 3a0a4H.

44. BopnoponHas SHEPreTHKa.

45. SlnepHble peakuuu U siAepHasi SHEPreTUKA.

46. MexnyHapOaHbIN MPOEKT MO BHICOKOTEMIIEPATYPHOMY CHHTE3Y.

47.  YCkOpUTeNH 3J€MEHTaPHBIX YACTHLI.

48. bonpuoi agpOHHBIN KOJUIAlaep.

49. boson Xwurrca.

50. Ksapku.

TemMbl J0KJIa10B
. Ponb BOABI B CYLIECTBOBAHUU KU3HU Ha 3EMIIE.
. UcTouHHKH BOAOCHAOKEH NS
. CoBpeMeHHbIE TEXHOJIOTMH MOJATOTOBKY MTUTHEBOU BOABI.
. CucreMbl ONpecHEHUsI MOPCKOH BOJIBL.
. IlonzeMHBIE UCTOYHHUKH BOIOCHAOKEHMSL.
. IloBepXHOCTHBIC HCTOUHUKH BOAOCHAOKEHUSI.
. HaHoTexHOI0TMH B TIOATOTOBKE MUTHEBOM BOILI.
. BomocHaOskeHre v BOIOOTBEICHUE B €BPOIEHCKIX CTPAHAX.
. Hay4nble noctikeHus: B 00J1aCTU BOJOOTBEICHHUSI.
0. CoBpeMeHHbIE€ TEXHOJIOTUH OUUCTKA CTOYHOM BOJBL

— 0 0 1O\ L bW —

Tembl J1Ja0opaTOpHBIX PadoT:

1. U3Mepenune AJIMH ITAaHTeHIUPKYJIEM U MUKPOMETPOM.

2. Ilposepka 3axoHa I'yka u onpenenenust moayst FOHra crajabHON MPOBOJIOKHU.

3. M3y4yeHune 3aBUCUMOCTH NIEPHOIAa YIPYTUX KOJIEOaHUN OT MaCCHl.

4. OnpeneneHust MIIOTHOCTH ChIMyYUX TeEl.

5. M3yueHue 3aKkOHOB BPAIIATENILHOTO JBKEHUS TBEPAOTO TENA.

6. OmnpeneneHne yCKOPEHHUs CUIIbI TSXKECTH NP MOMOIIH MaTEMaTHYECKOTO MasiTHUKA.
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7. OmnpeneneHye BIQKHOCTH BO3yXa.

8. Onpenenenne k03P PUIMEHTA BI3KOCTH JKUAKOCTU MeTooM CToKca.

9. Ompenenenne kod(duLEeHTa TOBEPXHOCTHOTO HATSKEHHS KUAKOCTH TIO CIOCO0y OTphiBa
Kariu.

10. Onpenenenue yaeiabHON TEMIOEMKOCTH MCCIENYEMOM KUAKOCTH C TIOMOIIBIO 3JIEKTPOKAJIO-
pumMmeTpa.

11. Onpenenenue nmokasatens anuadaThl BO3AyXa METOIOM aaHa0aTHOTO PACIIUPEHUS.

12. Onpenenenue yaenbHOMN TEIUIOTH TapOOOPa3OBaHMs BOMBI.

13. MccnenoBaHue 3IEKTPUUECKUX LeTIel Ha OCHOBaHMH 3akoHOB Kupxroga n Oma.

14. OnpeneneHne 3HEPreTUUECKUX XapaKTEPUCTUK JIEKTPUUECKOrO HarpeBaTess.

15. M3yyenue TepMO3JIEMEHTA.

16. OnpeneneHne ropu30HTAIbHON COCTABJISIIOIIEH HANPSXKEHHOCTH MarHUTHOTO MOJIs 3eMJIu.
17. UccnenoBaHue XapakTEepUCTUK TpaHchopmaTopa.

18. Onpenenenue 351eKTPpUUECKON €MKOCTH U €MKOCTHOTO CONPOTUBIIEHUS] KOH/IEHCATOpA.

19. Onpenenexnne napaMeTpoB KaTyLIKW HHAYKTHBHOCTH.

20. HUccnenosanue noTpedIeHNs 3JIEKTPHIECKONH SHEPTUU HATPY3KaMH IIEPEMEHHOTO TOKa.

21. OnpeneneHus CBETOTEXHUUECKUX XapPaKTEPUCTUK JIaMITbl HAKAJTMBAHUSA.

22. OnpeneneHusi ONTUYECKON TUIOTHOCTH U KOHLIEHTPALMM OKPALIEHHbIX pPacTBOPOB MU MO-
MOIIY KOHIIEHTPALMOHHOTO (POTORIEKTPUIECKOTO KAJIOPUMETPA.

23. OnpeneneHye nokasaTess PeJOMIICHUs CTEKIIA.

24. OnpeneneHus KOHLUEHTPAIMK U TIOKA3aTeNs MPEJOMIIEHHsS pacTBOpa caxapa pedpakromMer-
poM.

25. OnpeneneHus riaaBHOTO (POKYCHOTO PacCTOSTHUS COOMPAIOIIEH U pacCENBAIOIIEH JIMH3.

26. OmnpenesneHue AJUHBI CBETOBOM BOJHBI C MOMOLIBIO kojel] HproToHa.

27. OnpeneneHne IIIMHBI CBETOBOI BOJHBI 10 TU(PPAKLIUOHHOMY CIIEKTY.

28. OnpenesneHust KOHLIEHTPALIMU PACTBOPa caxapa MOJSIPUMETPOM.

29. MccnenoBaHue BaKyyMHOTO ()OTORJIEMEHTA.

Bonipocs! u 3agaHust 1J1s1 MPOBEAEHUSI TPOMEXKYTOYHOT0 KOHTPOJIS
(3auera)

KommereHius: crnocoOHOCTh K CaMOOPTraHU3aIiy U caMm000pa30BaHHIO

(OK-7).

Bonpocsl k 3auery

1 Kunematnueckoe onucanne MEXaHUYECKOTO IBUXKCHUS . CUCTEMa OTCUETA, TPACKTOPUSI,
MyTb, IEPEMELIEHNE, CPENHsIST U MTHOBEHHAs1 CKOPOCTb, YCKOpeHHe. XapaKTepUCTUKH
MPSIMOJIMHEMHOIO PAaBHOMEPHOIO M PaBHONEPEMEHHOIO ABUXKECHUS.

2 KunemaTuka BpalaTenbHOro ABMKEHHS. Y TJIOBOE MEPEMELIEHNUE, CKOPOCTb U YCKOPEHHUE.
CBs13b TMHENHOI CKOPOCTHU ¢ YIJIoBOI. PaBHOMEpHOE ABM)KEHHE IO OKPY>KHOCTHU: TIEPUO,
4acTOTa. XapaKTePUCTUKU PaBHONIEPEMEHHOIO BPAIATENBHOTO IBUXKECHMS.

3 HuepuuanbHble 1 HeMHepLMaIbHbIE CUCTEMbI OTCUeTa. OCHOBHbIE 3aKOHbI JUHAMUKH
HeroTrona. YpaBHeHHE NBUKEHUS] B HEHHEPLIUAIbHON CUCTEME.

4 HNmnynbc yacTULbI U MeXaHUUECKON cucTeMbl. OTKPBIThIE U 3aMKHYThIE CUCTEMBI. 3aKOH
coxpaHeHus: ummnynbca. LleHTp Mace (MHepLun) cHCTeMbI. Y paBHEHHE IBI)KEHUS [IEHTpPa
Macc.

5 Cunel B MexaHuke. Cuiia rpaBUTALMOHHOTO IPUTSDKEHMS], CUIla TshkecTH, Bec. Cuilbl Tpe-
HUS.

6 Ynpyrue cunbl. HopManbHble 1 KacaTenbHbIe eGopMauny U HAPSDKEHUS B TBEPAOM Te-
Je, Moaysu yrpyrocty, koaddunuent [lyaccona. J{narpamma Hanpspkenuit. 3akoH 1'yka.
[ToreHumanbHas SHEPTHs ynpyroaepopMUpOBaHHOTO Tena.

7 MOMEHT UMIyJIbCa YACTULIBI U CUCTEMBI HaCTULl. MOMEHT CHIIbL. Y paBHEHHE MOMEHTOB.
3aKOH COXpaHEeHMs] MOMEHTa UMITyJIbCa B 3aMKHYTOI CUCTEME.
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10.

11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Pabora nepemernennst MaTepuaTbHON TOUKH 110 KPUBOJIUHEHHOMY IyTH. MommnocTh. Ku-
HETHYEeCKasl U MOoTeHLuasbHasl dHeprus. KoHcepBaTUBHbIE U HEKOHCEPBATUBHbIE CUJIBL.
IToTeHManpHOE U HEMOTEHLUANBHOE M0JIe CUJI. 3aKOH COXPAaHEHUs NIOJTHONW MeXaHuve-
CKOW HHEPIUH.

AOCOIIOTHO TBEPIIOE TENIO, YPABHEHNUS ABIDKEHHSI U PABHOBECHS TBEPAOTO Teja. MOMEHT
uHepuuu. Teopema IllTelinepa. OCHOBHOE ypaBHEHUE NTUHAMUKU BPAIaTeJIbHOIO ABHXKE-
Hus. Kunernueckas sHeprus BpallarolLierocs Tena.

I'apmoHnveckue konebaHus U UX XapakTepucTUku. KnHeTnueckast, IOTeHINaIbHAS U
MIOJTHAsI SHEPTHS TAPMOHUYECKUX KOJIeOaHHH.

3aryxaromue KoneOaHus 1 UX XapaKTepUCTHKH. BrIHyXneHHbIe koneOanus. Pe3oHaHc.
CrienmanbpHast TEOPHsI OTHOCUTEIIBHOCTH: TIOCTYJIAThI DHWHIITENHHA 1 peoOpasoBanust Jlo-
peHLa, CIENCTBHUS U3 HUX. OJTHOBPEMEHHOCTb, JITUTEIBbHOCTh COOBITHH, IUIMHA TEJ B pa3-
HBIX CUCTEMaxX OTCUEeTa, CIOKEHHE CKOPOCTEH.

PensTuBrcTCKas AMHAMUKA: PEISTUBUCTCKUI UMITYJILC, SHEPIUs, UX CBsi3b. OCHOBHOE
ypaBHEHUE PEJATUBUCTCKON NTMHAMUKU. 3aKOH B3aMMOCBS3U Macchl M sHepruu. Macca u
SHEPrus MOKOsl.

OO0ume cBoCcTBaA ra30B M KUIKOCTEH. PactipeneneHne qaBieHus B MOKOSIITMXCS ra3ax u
skuakocTsx. 3akoH [Tackans u Apxumena.

I'mnpoprHaMyKa JKUAKOCTH, METOBI onucanus. JInHNM Toka 1 TpyOkH Toka. Hecxxnmae-
Masl )KUAKOCTh. M neanbHas sKUAKOCTb. Y paBHEHUE HEPA3PBIBHOCTH CTPYHU. Y pABHEHUE
bepnymm.

Bsi3kas skungkocts. Cuitbl BHyTpeHHEro TpeHusl. JlaMuHapHOe U TypOyJIeHTHOE TeUeHHe.
Uucno PeitHonbaca. JIBmwkeHMe Te B JKUAKOCTSX. CHJIA JIOOOBOTO COMPOTUBIIEHUSI, TOIb-
eMHasl cuJja.

Makpockonuueckue cuctembl. CTaTUCTUYECKOE U TEPMOANHAMUYECKOE ONUCAHUE MAKPO-
cucreM. OCHOBHBIE MIPECTABICHNUS MOJIEKYJISIpHO-KHHeTH4Yeckoi Teopun (MKT) rasos.
OcHoBaoe ypaBHeHue MKT. MonekyisipHO-KHHETHUECKOE UCTOJIKOBAHUE TEPMOIMHAMH-
YECKOW TeMIepaTyphl U JaBJIEHUS.

WneanbHblii ras. YpaBHeHHE COCTOSHUS U€AJIbHOTO ra3a. JKCIepUMEHTaIbHbIE Ia30Bble
3aKOHBI.

Uucno creneHeit cBoOOIbI. 3aKOH paBHOPACTIPEAENIEHHSI SHEPTHH MO CTETIEHSM CBOOOIBI.
CpenHsisg HEprusi MHOTOAaTOMHON MOJIEKYJIBI.

Pacnpenenenune MakcBenia MoJiekyJ o ckopoctsam. Pacnpenenenue boneumana. bapo-
MeTpudeckasi popmyJia.

Asnenus nepenoca B razax. Juddysusa. TernonposonHocTs. Bsiskocts. MonekynsipHo-
KUHETHYeCKasi UHTepIpeTalus sBJIeHUN IlepeHoca B rasax.

PeanvHble ra3el. Ypasaenue Ban—nep—Baanbca. Kpurnueckoe cocrosiHue.

Teepnoe cocrosiHne BemecTBa. Kpucrammmyeckue n aMopgHbIe Tena, JalbHUN 1 OJIMKHUHA
nopsinok. Kpucramnmyeckas peurerka u 6asuc. DneMeHTapHas suelika, ee napameTpol. Tu-
bl KPUCTAJJIOB B 3aBUCUMOCTH OT BUJA YACTHL] B y3J1aX PELIETKU U UX B3aUMOJENCTBUIL
TepMonnHaMuyeckas ccTeMa, napaMeTpbl COCTOSIHUSL, TEPMOANHAMHYECKOE PABHOBECHE.
BnyTpeHnHss sHeprus cuctemsl. IlepBoe Havano TepMOIMHAMUKU.

Huknuyeckue npoueccol. PaboTa umkna. ObpaTumbie U HeoOpaTUMBbIe MpoLecchl. Terio-
Bble nuratenu. KIIJ[ tennoBoro nsurares.

ukn Kapro. KITJ] mukina Kapuo mst uneanpHoro rasa. O6parumocts nukia Kapro. Bro-
poe Hayvajao TEPMOAUHAMUKH.

DHTPONHS UACATBHOTO ra3a. DHTPOIMUS KaK PYHKIUS COCTOSTHUS, €€ CTATHCTUYECKOE TOJI-
koBaHue. @opmyna boapimMana.

BaHaHI/Iﬂ AJIS IPOBCACHHUSA 3a49€Ta
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10.

I1.

12.

13.

ABTOMOOUIIBH MTPOEXaN TPETh MYyTH CO CKOPOCTBIO v = 60 km/4. [lanee Y4 ocraBuierocs
BPEMEHHU OH €XaJl CO CKOPOCTBIO 0y = 50 KM/4, a 3aTeéM ABHUTajCi CO CKOPOCTBIO 03=

90 xm/4. HaiiTu CpemHIo CKOPOCTh < 0> aBTOMOOMIIA HA BCEM MyTH.

MarepuajbHasi TOUKa IBHXKETCS B TUIOCKOCTH X) COTJIACHO YPaBHEeHUSIM X = A +B 1+ Cll2
uy = Ax+ Baot + +Cof’, tie Bi=Twlc, Ci = -2 M/c?, By=-1m/c, C=0,2 m/c*. Onpenenutsb
MOJYJIN CKOPOCTH M YCKOPEHUSI TOYKU B MOMEHT BpeMeHH /1 = Sc¢.

Teno 6pomeno mox yriom a = 30° k TOPU3OHTY C HaYaIBHON CKOPOCTBIO Uy = 20 M/c.
[Ipenebperasi cOMPOTHBIIEHHEM BO3yXa, OMPEACNUTb CKOPOCTh TeJia, HOPMAJbHYIO W
TAHTEHIMAJIBHYIO COCTABJISIFOIINE YCKOPEHHS] W PaauyC KPUBH3HBI TPACKTOPHUH Yepes3
BpeMsa f; = 0,5 ¢ nocne Hauana aBuxkeHus. Hailtu ypaBHeHHE TPACKTOPHUM IBUKEHUS
Tena.

BapaGan cemaparopa pammycoM R = 0,25 M Bpaaercst o 3akony p=A+Bt+Ct, rne A
=25 pan, B ==0,8 pan/c; C = 0,15 paz[/c3. Onpenenuts TAHTEHLUHAJIBHOE Oy, HOPMaJb-
HOE€ ¢, W TIOJTHOE d YCKOPEHHUs TOUEK Ha MOBEPXHOCTH OapabaHa B MOMEHT BPEMEHH ! =
10 c.

CwMmech CBHHIIOBBIX APOOMHOK ¢ nuamerpamu d; = | Mm u d; = 3 MM onycTiiiu B 0ak ¢
TJIMLEPUHOM BBICOTON /2 = 1 M. HackoJibkO Mo3ske ynaayT Ha THO IPOOWHKH MEHBIIETO
OUaMeTpa Mo CpaBHEHHIO ¢ IpoOuHKamMu Oosbmero nuamerpa? JlmHaMu4deckast BsI3KOCTb
rnuuepuna n = 1,47 IHac.

Omnpenenutb CKOPOCTh ¥ MYJIH, €CJIN OTKJIOHEHHE OT MHIICHU IPU CTPENbOe BIOJIb Me-
puanaHa coctasjseT 6,2 cMm BIOpaBo OT LeHTpa. PaccrosHue no mumeHu s = 900 m,
cTpenbba TPOU3BOAUTCS HA LIHUPOTE () =54°. CKOpOCTb My CYUTATh MOCTOSTHHOM.

ITynst maccoit 9 r, nersimas ropu30HTAIBHO CO CKOPOCThI0 600 M/c, mpoOuBaeT BUCAIIHIA
Ha HATH Opycok mMaccoli 140 r, BCaenacTBUe Yero CKOPOCTh MyJIH YMEHbBINAETCST B TIOJITOPA
pasza. OnpenenuTs KOJIUYECTBO TEIUIOTHI, BbIIEIMUBILIEECS IIPU yaape.

[Tap u cepa OOMHAKOBOTO PaaMyca U MACChl CKATBIBAOTCS 110 HAKJIOHHOMN TIOCKOCTH C
OZIMHAKOBOH BBICOTHL. CKOPOCTH Kakoro Tena Oyaer O0Jbiie B KOHIIE IyTH U BO CKOJIBKO
paz?

CranbHol mapuxk Maccoilt m = 20 r MoJOXKeH Ha MpyXUHHbIE Bechbl Maccoi M = 40 r.
IIpu 3TOM HalIKa BeCOB OTKJIOHUIACH Ha Xy = 3 cM. Omnpenenurb MakCUMabHOE M0Ka3a-
HUE BECOB, €CJIU MAPHUK OPOCUTH HA BEChI O3 HAYAJIbHOW CKOPOCTH C BBICOTHI 7 = 40 ¢cM
U MOCJIe yaapa OH MOANPBLITHYJ HA BbicOTy /1= 17 cM. Yaap cunutath abCONOTHO yIIpy-
T'UM.

B nue cocyna umeercst oTBepcTHe AMaMeTpoM d). B cocyne Boma monnmepikuBaeTcs Ha
MIOCTOSIHHOM ypoBHE /. Cumrasi, uTo CTpys He pa3OpbI3ruBaeTcs U npeHeOperast CuiaMu
TPEHUs B )KUAKOCTH, ONPEAEIUTb AUAMETP CTPYH, BBITEKAIOLIEH U3 COCYyAa, Ha PacCTos-
Huu /= 2h OT ero nua.

3a Bpemsi 7= 1 4 uepe3 TpyOy nuamerpom d = 40 cM mpokayuBaeTcs ra3 Maccoit m = 15
Kr. /IlnHamuueckas Ba3kocTb raza 7 = 10 Ila c¢. Ecnu 3a xapakTepHbIi pa3Mep NPUHSTH
auameTp TPyOBl, TO KpUTHUIECKOe 3HaueHue uncia PefiHonbaca Reg, M1 mamMuHapHOTO
TedeHus rasza pasHa 2000. Onpenenute xapakTep TeUEHUs rasa.

Hauanenas ¢asa rapmonudeckoro kosiebanus pasHa 0. Ilpu cmemennu x; = 2,4 ¢cM OT
MOJIOXKEHUSI paBHOBECHS Tena Maccoi 50 r CKOpOCTb Tena v; =3 C¢M/C, a MPH CMELIeHUH
X, = 2,8 cM ero ckopocTh v1=2 cm/c. HaiiTu aMIuuTyy U Tepuoi STOro KoJiebaHwusl, a
TAK)KE MOJIHYI0 MEXaHHYECKYIO SHEPTHIO.

DHeprusi 3aTyxarlux KojeOaHWuH MasTHHKA, MPOUCXOSIINX B HEKOTOPOH cpene 3a
Bpems 7= 1,5 muH, yMeHbIIHIIach B # = 75 pa3. Onpenenutb Ko3PUIHUEHT CONPOTUB-
JICHUS I CPEeAbL, €CIU Macca m MasiTHUKA paBHa 200 r.
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14. Cocyn paszzieneH nmeperopoAkamMu Ha TPH 4acTU, 00OBEMbI KOTOPBIX paBHbI V1, Vo, Va3 u B
KOTOPBIX HAXOAATCS rasbl IPU AABJIEHUSX p1, P2 U p3 COOTBeTCTBeHHO. Kakoe nasie-
HHE B COCy/l€ YCTAHOBUTCS TOCJE YAaleHUsl eperopojioK, €Cliu TeMIepaTrypa npu 3TOM
oCTanach HEM3MEHHOMN?

15. bapometp B kabuHe JeTsIIero Beprojiera nokassiaer aasnenne p = 90 xlla. Ha kakoi
BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOH IUIOMIAIKe OapOMETp MOKa3bIBA AABICHUE Do
= 1 arm? Cunrars, 4TO TeMIepaTypa Bo3ayxa pasHa 17 °C 1 He H3MEHSIETCs C BBICOTOL.

16. Kucnopon, 3anmmasmmii oobeMm V7 =1 1 npu naBinenun p; = 12 at™m, anuabatudecku
pacmupuiicss 10 oobema }, = 10 n. Onpenenutsb padoty A pacmupenus rasa.

17. Azot, 3annmasmuii oobeM V1 = 1 1 mox naBnenuem pl = 2 at, pacmiupuiics 10 o0be-
mMa V2 =28 1. Onpenenuts paboTy pacliMpeHHs ra3a, eCiy pacliupeHne uaet 1) n30xo-
pudecky; 2) u3orepMuuecky, 3) uzobapuuecku, 4) agmadbarno. Kak cooTHocsATCs 3TH
pabotbr?

18. Haiitu usmenenue sHrponuu npu Harpesanuu 100 r sogsr ot 0 10 100° C u MOCJIENYO-
11eM NPEeBPALEHNUH BOJbI B [1ap TOH k€ TeMIIepaTyphlL

19. Onpenenuth 4uciao N aTOMOB, MPUXOISAIINXCS HA OJHY 3JIEMEHTAPHYIO SYEHKy, TIEpBOE
KOOPIMHALIMOHHOE YUCIIO 7 (YMCIIO OMKalIInX aTOMOB) M PaANyC 7| TIEPBOI KOOpAH-
HALIMOHHOH cepsl (paccTosHuEe MEXKAY ONMKaHITUMHU aTOMaMH) JUTsl PEIETOK CO CTPYK-
typamu 11K, OLIK, T'LIK, BLIK.

20. AnnorponHas Moaudukanus a-xene3a umeer cTpykrypy OLIK ¢ mocTostHHON peeTku
a=2, 86 A, y-xenesa — ctpykrypy I'LIK ¢ a; = 3,56 A. Onpenenuts OTHOCHTENLHOE H3-
MEHEHHE TUIOTHOCTH JKeJe3a MPHU MePexoie ero U3 a- B Y-MOAUPUKALIUIO.

Bomnipock! 1 3aaHusi AJ18 IPOBeIeHHs MPOMEKYTOYHOT 0 KOHTP OISl
(3x3aMeH)

Komnerenuus: cnocoOHOCTh MCHOIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX TUCIMIUIMH, METObl MATEMATHUYECKOTO aHAJIN3a U MOJCITUPOBAHNUA,
TEOPETHUUECKOTO W SKCIIEPUMEHTAIBLHOTO MCCIIEC0OBAHNA TIPH PeLeHNH Tpodec-
cruoHanbHbIX 3a1a4 ([1K-16)

Bonpocsl k 3k3ameny:

CBoICTBa MEKTPUUECKOTO 3apsiaa. DaeMeHTapHbIl 3apsaa. Toueunsii 3apsia. 3akoH Kyno-
Ha.

DnexTpudeckoe 1ose B Bakyyme. HanpsukeHHOCTD ayiekTprudeckoro noist. I'paduueckoe
n300pakeHue snekTpudeckux nosei. [puanun cynepnosunyu nosei. Teopema ["aycca
IUTS1 BIEKTPOCTATUYECKOTO TOJIS.

Pabora cun >nextpuueckoro nosns. [orenmnuan. Teopema o nupkynsimu sektopa £ . TTo-
TeHLIPIaJIbeIfI XapakTep SJEKTPOCTATUUCCKOr'O MOJIA. 3KBI/IHOT6HLII/IaJ'IbeIe JIMHUU U T10-
BEPXHOCTH. CBsi3b NOTCHIMAJIA U HANIPSXKCHHOCTHU SJICKTPUICCKOTO TTOJIA.
Knaccuukanus Bemecrsa (IpOBOJHUKH, MOJTYIPOBOIHUKY, TUIEKTPUKHN). [IpoBOIHNKH
B AJIEKTPUUECKOM I0JIe. DJIEeKTPOCTaTUYECKas 3aIUTa. DIEKTPOEMKOCTb YEAUHEHHOTO
MPOBOJHUKA.

KonpneHcatop, 371eKTpOeMKOCTb KOHJIEHCATOPa, COeAUHEHHE KOHIEHCATOPOB. DHEprus ye-
JUHEHHOTO MPOBOAHMKA U KOHAEHCATOpa. JHEPrus U MIIOTHOCTb SHEPTUHU 3JIEKTPOCTaTH-
YEeCKOTrO TOJISL.

JuanekTpuku B 3aeKkTpudeckoM noJie. [lonspusamnust AU3IeKTPUKOB. DIEKTPUICCKUHN qH-
I10JIb. BeKTOp MOJIApHU3al . BI/II[bI AUBJICKTPUKOB U MCXAaHU3MbI UX TTOJAPU3ALIIN.
QHGKTpI/ILIeCKI/Iﬁ TOK, YCJIOBUA €0 CYIICCTBOBAHUA U XapaKTCPUCTUKU. CTOpOHHI/Ie CHJIBI.
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DNeKTPOABUKYLIAs CUJIA U HANpPsIKEHUE.

3axoH Oma aJ1s1 OTHOPOAHOTO M HEOJHOPOAHOTO yuacTka uernu. 3akoH Oma B nuddepen-
UATBHOMN (popme.

ConpoTuBieHyne NpOBOAHUKOB U UX COEAMHEHNE. 3aBUCUMOCTb COITPOTUBJIEHUSI METAIJIOB
OT TeMIepaTypel. ABjlIeHNHe CBEPXITPOBOAUMOCTH.

PaboTa 1 MOITHOCTE B LIeNH MOCTOSTHHOTO TOKA. 3akoH J[koyisa-JIeHna B MHTerpatbHON U
muddepenumanpaoi Gopme. Kiaccuueckas Teopus 3JIeKTPONPOBOTHOCTH MeTaIIOB [[py-
ne-Jlopenua.

30HHAas TEOPHsI TBEPIBIX TeJI. 30HHBIC TUArPaMMBbI IPOBOHUKOB, IOJIYIPOBOAHUKOB H
OUBJIEKTPUKOB. DJIEKTPOIPOBOJHOCTb METAJIIOB U MOJIYIPOBOIHUKOB.

JlelicTBHE 3IEKTPUUECKOTO U MATHUTHOTO MOJISl HAa ABMXKYLIUNICS 3apsaa. MarHutHas cuiia
Jlopenna u ee csoiictsa. 3akoH buo-Casapa-Jlannaca.

3akoH Amrniepa. BzaumonelicTere napaieibHbIX TOKOB.

Pabora no nepemenieHnio MPOBOIHIKA C TOKOM B MAarHUTHOM ToJie. OCHOBHBIE 3aKOHBI

MarHUTHOTO MOJisl B BakyyMe: Teopema ["aycca, Teopema o LUpKyJsiiuu Bektopa B (zakon
MIOJTHOT'O TOKa). BUXpeBoii XapakTep MarHUTHOTO MOJISL.

MarnutHoe noJie B Bewectse. Hamarunyennocte. MHAYKLINS 1 HAIPSIKEHHOCTb MAarHUT-
HOro nousiss. MaruuTHas IpOHULAEMOCTb U MarHUTHasi BOCIIPUMMYHUBOCTD.

Bunbr maruerukoB. CBOMCTBAa AuaMarHeTUKOB U napamarHeTukoB. CBolicTa peppomar-
HeTUKOB. MarnuTHslil rucrepesuc. Touka Kropu.

3akoH saekTpoMaraiuTHol uaykuuu @apanes. Ipasuno Jlenua.

HNunyxTuBHOCTh KOHTYpa. CamouHaykims. B3anMuas uHaykus. DHeprus U IIIOTHOCTb
SHEPIUMU MarHUTHOIO MOJIS.

Buxpesoe snekrpudeckoe nose. Tok cmemenust. Ilonnas cucrema ypasHenuii Makcsenia
JUTs1 3JIEKTPOMArHUTHOTO MOJISL.

DnekTpudecKkuii KonebaTeNbHbIH KOHTYP, YpaBHEHHE KojeOaTenpbHoro konrypa. Cober-
BeHHbIe kojebanus. @opmyna TomcoHa.

3aryxarommue 1 BbIHYKIEHHbIE KOJeOaHUs B 3JIEKTPUIECKOM KOHTYpe. Pe3oHaHc Harpsi-
JK€HUH U TOKOB.

ITepemenHbIl TOK, MTHOBEHHOE, IEHCTBYIOLIEE 3HAUeHNE TOKa, HanpsbkeHus. ConpoTus-
JieHUe, eMKOCTb M1 MHAYKTUBHOCTD B LIENIM IEPEMEHHOr0 Toka. 3akoH OMa Juisl Lienu 1e-
PEMEHHOTO TOKa.

Pabora u MomHOCTE epemMeHHoro Toka. KoaddpunueHt MomHocTy.

OTkpbITHIH KOJIEOaTEeMBHBIN KOHTYP U ero u3nyderne. CBOOOIHOE 3JIEKTPOMArHUTHOE T10-
Jie U ero CYIIEeCTBOBAHHUE B BUAE AJIeKTpoMarHuTHOH BotHbI (OMB). ITnockas OMB u ee
ypaBHeHue. [lonepeunocte OMB. DHeprus u notok sHepruu, Bextop IoiHTunra. [lkana
3JIEKTPOMArHUTHBIX BOJIH.

I'eomeTrpuueckas onTHKa Kak NpeaeIbHbli citydail BOJHOBOM onTuku. [Ipuanun ®epma.
3axoHbl reomeTpudeckoil ontuku. [loaHoe BHyTpeHHee oTpakeHue. BonokoHHas onTuka.
CaetoBble BoTHBL. MHTEepdepenuns cBeToBbIxX BOJH. KorepertHocTh. MHTEpdepeHIInon-
Has cxema FOunra. UnTepdepomerpsr

Hudpaxms ceera. [Ipunuun [rofirenca-@penens. Audpaxims @penens. 3oHHas mia-
crunka. udppaxms @paynrodepa. Anppakunonnas pemerka.

Judpaxiust peHTTeHOBCKUX JIydel Ha MPOCTPAHCTBEHHBIX KPUCTAIIMYECKHUX PEIIeTKAX,
dopmyna Bynbda—bparra.

EcrectBenHbIi 1 nosipu30BaHHbIN cBeT. Buapl nomsipuzanuu ceera. [lonsspuzaropsl. 3a-
kOH Mairoca.

Ilonspusanus ceeTa npyu OTPAXKEHUM OT AUDJIEKTPUKOB, 3aKOH bprocrepa. Iomspusanus
CBE€Ta NPU ABOMHOM JIy4enpesoMIIeHUH. JTuXpousm.

I'mnotesa I1nanka u nonsitue o cBeToBOM kBaHTe. Popmyiia I1nanka. @OTOHBI U UX CBOW-
crea. [laBnenue ceera. Dpdext Komnrona. @orosnexrpudeckuii 3¢ dexr.

Bonnossie cBoticTBa Mukpodactull. ['mnoresa ae bpoiinsa. CooTHOLIEHNE HEOTIpEneeH-
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Hocrell [ 'eitzenOepra. BonmHoBas ¢pyHkuus u ee pusndeckuii cmpici. Y pasHenue [lpeann-
repa.

Mopens atoma Tomcona. Omnbitel Pesepdopaa mo paccesanto a-yactuil. AnepHas MOnenb
aroma. [loctynarer bopa.

CrioHTaHHOE U BBIHYKAEHHOE U3JydeHHe. Y CUJIeHHEe CBeTa PU MPOXOXKIEHNUN Yepe3 UH-
BEPCHO 3aCEJICHHYIO Cpefy, o0mas cxeMa ONTHIECKOro KBAHTOBOrO reHeparopa. CBolicTea
naszepHoOro usnydenus. IIpumenenue nasepos.

AtomHoe sinpo. HyknonHas mMozens siipa. IIpoToHb! 1 HEATPOHBI. 3apsi ¥ MacCOBOE YHC-
70 siapa. Uzotomel 1 m300apel. SnepHble CUIbl, yCTONUNBbIE U HEYCTOMYUBBIE siApa. JHEp-
THsl CBSI3U M YCTOWYUBOCTD sifipa. JledekT macchl.

PagnoakTuBHOCTB. 3aKOH PaAMOAKTUBHOIO pacnana, o-, [, y-m3nydenne. [lpasuia cme-
LICHUS.

BaHaHI/IH AJIs IPOBECACHUA JK3aMCHA
JIBa mapuka OAWHAKOBBIX Paguyca U MAacChl MOABELIECHbl HA HUTSIX OJWHAKOBOW JJIMHBI
TaK, YTO WX TMOBEPXHOCTH compukacatorcs. llocnme cooOmieHus mapukaM OTHHAKOBOTO
3apsana g = 0,4 MxkKa OHM OTTOJIKHYJIMCH APYT OT APYyra U pasolUIMCh Ha yroJ 2a = 60°.
HaliTu maccy KaXaoro mapuka, €CJIM pacCTOSIHUE OT LEHTPa LIAapUKOB 10 TOUKH MOABE-
ca /=20 cm. KakoBa nomkHa ObITh MIOTHOCTh MaTepUaja MAPHUKOB, YTOOBI MPU MOMeE-

3 o o
LIEHUU UX B KEPOCHUH C IMJIOTHOCTBIO pK = O,8 r/CM~ U OTHOCUTEJILHOM AUSJICKTPUICCKOU

MPOHULIAEMOCTBIO Ek = 2 YIJIbl PACXOKAEHUSI HUTEH HEe U3MEHWINCH?

JIBa OOWHAKOBBIX MO BEIMYUHE ¢1= ¢»= 2 HKJI M NPOTHBOMOJIOKHBIX MO 3HAKYy 3apsaa
pacnonoxeHnel Ha pacctossHuM 20 cm. HailTu HanpsiKEHHOCTB 3JIEKTPUYECKOIrO MOJS B
TOYKE, HAXOASLIEHCA Ha pacCTOsIHUU #1 = 15 ¢M oT niepBoro u 1, = 10 ¢cM OT BTOpOro 3a-
psna.

Bocemb 3apsokeHHBIX BOOSHBIX Kamenb paanycoM r = 1 M u 3apsaom ¢ = 0,1 vKn ka-
JKNast CIMBAIOTCS B OAHY OOIIYIO BOASIHYIO Karutio. Haittu moteHman OoNbIoi Karm u
€€ MOBEPXHOCTHYIO INIOTHOCTB 3apsiaa.

Mexay niuacTUHAMM IJIOCKOTO KOHAEHCATOPa, 3apsSKEHHOIO 0 Pa3HOCTH MOTEHIUAJIOB
U = 600 B, HaxomsTcsi 1Ba CJIOS OUAJIEKTPHUKOB. CTEKJIA C JUAJICKTPUUYECKOHN MPOHMLIAae-
MOCTBIO € = 7 TONIHUHON d) = 7 MM U 500HUTA C TUANEKTPUUIESCKON MPOHUIIAEMOCTBIO &3
= 3 tommuHo# d7 = 3 Mm. [Lnomaae kaxmol miacTuHbl KOHAeHcaTopa S = 200 cv’. Haii-
TH: 1) 3IEKTPOEMKOCTh KOHACHCATOPA; 2) MHAYKLHIO 3JIEKTPUUECKOro MOJs;, 3) Hamps-
JKEHHOCTB 3JIEKTPUUYECKOIO MOJIS U MaIeHUE MOTEHLNANA B KaKIOM CJIO€.

Konzencatop eMkocTsio 3 *107 @ Gbin 3apsiken 10 pasHocTH noTeHnuanos 40 B. TToce
OTKJIFOYEHHUSI OT MCTOYHHMKA TOKAa KOHIAEHCATOp OBbLI COENMHEH MapajjielbHO C APYTrUM
KOHJICHCATOPOM €MKOCTBIO 5 107 ®. Kakoe KOJINYeCTBO SHEPrUY NEPBOr0 KOHACHCATOpA
u3pacxoayercs Ha 00pa3oBaHNE UCKPBI B MOMEHT NPHUCOETUHEHNSI BTOPOrO KOHAEHCATO-
pa?

OnpenenuTh CPEAHIO CKOPOCTb YIOPSAOYEHHOrO IBMKEHUs 3JIEKTPOHOB B MEAHOM
MIPOBOJIHMKE MpH cuiie Toka B HeM 10 A u ceueHuu mpoBoAHUKA 1 MM, IIpunaATs, 4TO Ha
KaQ)KJIbll aTOM MeIU MPUXOAUTCS MO [1BA 3JIEKTPOHA MPOBOAUMOCTH.

Harpesarenb 3J€KTpUYECKOro 4YaiHMKAa UMeEET ABe CeKUuu. IIpu BKIIOUEHHH OJHON W3
HUX BOJA B YalHUKE 3aKUIUT 4Yepe3 15 MUHYT, NpU BKJIIOUYECHUHU APYrod — depes3 Bpemsi
30 munHyT. Yepes kakoe BpeMs 3aKHIUT BOAA B YaHHUKE, €CIIU BKIIOYUTH 00e cexiyn 1)
NOCJIEIOBATENBHO; 2) MapajieIbHO?

Tox B npoBoaHuKe conpotusieHreM R = 100 Om paBHOMepHO HapacTtaeT oT [y = 0 10 /.
ax = 10 A B Teuenne Bpemenn 7 = 30 c. YeMy paBHO KOJMYECTBO TEIUIOTHI (J, BBIIEIINB-
ieecst 3a 3TO BpeMsl B IPOBOAHUKE?
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10.

11.

12.

13.

14.

I5.

16.

17.

18.

19.

20.

21.

Ot ucrounuka ¢ HanpspkenneM 100 kB tpeOyercst mepenath Ha paccrostHue [ = 5 KM
momHocTe P =5000 xBt. Jlonyctumast notepst HampspkeHust B posonax AU = 1 %.
PaccunTtarh MUHUMaNBHOE CEYEHHE S MEIHOrO NPOBOAA, MPHUTOJHOTO JIS 3TOH LIENH.
YnenpHoe conpotusyienue meau p = 0,017 10" Om-cm.

IIpOoTOH U 37€KTPOH, YCKOpPEHHBbIE OJIMHAKOBON pPA3HOCTBIO MOTEHIMAJIOB, BJIETAIOT B
OJIHOPOAHOE MarHuTHOe noJjie. Bo ckosbko pa3 paguyc KpuBM3HBI R; TpaekTopuu mpo-
TOHA OO0JIbIIE paJryca KPUBU3HBI R, TPACKTOPUH 3JIEKTPOHA?

Tok I=20 A, npoTekas 110 KOJIbL U3 MEIHOI MPOBONOKH ceuermneM S= 1,0 Mm”, co3aa-
€T B LIEHTPEe KOJIbLIa MHAYKIMIO MarHuTHoro noJs B = 0,2 mTn. Kakas pasHocTh nores-
[[HAJIOB MPHUJIO’KEHA K KOHIIAM MIPOBOJIOKH, 00pa3yroIel KOJIbIo?

ITo npssMOMy rOpU3OHTAJIBHO PACHOJIOXKEHHOMY IMPOBOAY MpomyckaroT Tok /1 = 10 A.
ITon Hum Ha paccrossHuu R = 1,5 cM HaxoAuTcs napajuleNbHBbIM €My aTtOMHHHUEBBIN
MPOBOJ, MO KOTOPOMY MpomyckaroT Tok /; = 1,5 A. OnpenenuTs, Kakoil ITOKHA OBITH
IUTIOIIAb MTOTIEPEUHOrO CEYEHUS aJJFOMUHUEBOTO MTPOBO/IA, YTOOBI OH YACPIKUBAJICS HE3a-
kperieHHbIM. [InoTHOCTE amomunus p = 2,7 r/em’.

Karymka pmunoii / = 20 cm umeer N= 400 Butkos. [Lnomans nonepeyHOro ceueHust Ka-
tymkn § = 9 cMm2. Haiitu uaayktuBHOCTD L) Karyiiku. Kakosa Oynet HHAYKTUBHOCTD L)
KaTYyUIKH, €CJIU BHYTPb KaTYLIKU BBEEH KeJe3Hbll cepAeuHuk? MaruutHas npoHulae-
MOCTb MaTepuana cepaednuka y = 400. Onpenenuts 3Hepruro W, MarHuTHOrO MHOJS B
KaTymke npu Toke /=2 A B 00oux ciydasx.

Karymka umeer nungyktusHocts L = 0,144 I'n u conpotusnenue R =10 Om. Yepes kakoe
BpeMsl [ TIOCTIe BKJIIOUEHHUS B KaTyIIKe MOTeueT TOK, paBHBIN MOJOBUHE YCTAHOBHUBLIETO-
csi?

B nenp nepemenHoro Toka HampspkeHHeM {/ BKIFOUEHBI TOCIENOBATENbHO eMKOCTh (),
conpoTtusiienne K u uHnykTuBHOCTh L. Halitn nHanpsbkeHue U, eciu U3BECTHO, UTO Ma-
NieHUe HamnpsbKeHUs Ha KoHzueHcatope paBHo Ug = 20 B, Ha unayktusHoctu Up, = 2 UC,
Ha conpotuBiennu Ugr = 2 U,. Haiitu yron cnsura ¢a3 Mexay TOKOM U HANPSKEHUEM.
KonebarenpHbIl KOHTYP COCTOHUT U3 KOHAEHCATOpa eMKOCThI0 C = 2,22 H® U KaTyIIKH
mmHoM / = 20 cM u paguycoMm R = 5 ¢M u3 MenHol npoBoJioku quamerpoM d = 0,5 mm.
Haiitu norapudmuueckuii nekpeMeHnT B 3aTyxaHus KojeOaHuiL.

I1nockas 3neKTpOMarHuTHasi BOJIHAa paCIpOCTPaHSETCsl B OJJHOPOIHOM U30TPOIHOM cpene
C IUBJIEKTPUYECKON NMPOHUL@AEMOCThI0 ¢ = 2 U u = 1. AMIUIMTy/a Hanps>KeHHOCTU
3JIEKTPUUECKOTO MoJisi BOJHEI £, =12 B/M. Onpenenntsb pa3oByr0 CKOPOCTb BOJIHBI U aM-
IUTUTYy HaNps>)KEHHOCTU MAarHUTHOTO TOJIst BOJIHBI.

IIpenmer pacnonioskeH Ha pacctostHuM /1= 25 cM mepen nepeaHuM (OKycoM coOHparo-
mel nuH3bel. M300paskeHne mpeaMera HaXOIMUTCS Ha PaccTOsHUM /= 36 ¢M 3a 3aHUM
dokycom. Onpenenure POKyCHOE pacCcTOSIHUE f IMH3BI, €€ ONTHYECKYIO city @, a TakxKe
JUHEHOoe (MonepeyHoe) yReaudeHue [3 .

Ha sxpane Habmonaercs naTepepeHIMOHHAs KapTUHA B Pe3yJIbTaTe HAIOXKEHUs JIydei
OT JIByX KOT€PEHTHBIX UCTOYHUKOB ( 4 = 500 HM). Ha iyt ogHOro U3 syueil nepreHu-
KYJSIPHO €My IMOMECTWIH CTEKJIIHHYIO MIACTUHKY (77 = 1,6) TomuuHon d = 5 Mmxm. Ompe-
IEJUTE, Ha CKOJIBKO TIOJIOC CMECTHTCS TIPU 3TOM HHTEP(EepEeHIMOHHAs KAPTHHA.
Hudppaxumst @penenst HabmromaeTcs HA PaccTOSHUM 1,2 M OT TOUEYHOTO HCTOYHHKA.
ITocepenuHe MeXay MCTOYHHMKOM CBETA M SKPAHOM HAaXOOUTCS auadparma ¢ KpyribiM
otBepcTheM. OmnpenenuTb JUIMHY BOJHBI MaJaroLIero CBeTa, €CIM AUaMeTp OTBEpCTH,
NpU KOTOPOM LEHTP IU(PPAKLUOHHBIX KOJIEI] Ha SKPaHe SBJISIETCS HAanOoee TEMHBIM, pa-
BeH 1,2 mm. Haiitu paguycel HMEOIUXCs Ha SKpaHe UG PaKIIMOHHBIX KOJIEL.
ITnactuHka KBapua TONMIMHON d = 2 MM, BbIpe3aHHasl MEPIEHIUKYISIPHO ONTHYECKOM
OCH, TIOMEIIeHa MEXy IBYMsI CKpPELIeHHBIMU HUKOJIIMH. [IpeneOperast motepsimu cBeta
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B HUKOJISIX, OMPENEINUTb, BO CKOJIBKO Pa3 YMEHBUIUTCS MHTEHCHBHOCTb CBETA, MPOLIEH-
LIeTO ATy CUCTeMY. Y IeJIbHOE BpalleHue kpapua 15 rpag/mm.

22. CkonbKo (POTOHOB MCIYCKAET 3JICKTPpUYECcKas Jammnouka MomHocTeio 100 BT 3a Bpems 1
C, €CJIM MPEANOJIOXKUTh, YTO OHA U3JIy4aeT MOHOXPOMATUYECKUN CBET C JAJIMHOWU BOJIHBI
600 HM u Bcs moTpediisieMasi MOITHOCTh UAET Ha u3jiydeHue. OnpeneanTs NaBjieHHe Ha
CTEHKH JIAMIIOYKH, CUUTasl €€ CPepruuecKuM COCyIOM panmyca 4 CM, CTEHKH KOTOPOro
oTpaxaroT 15 % nagaroiero Ha HUX U3JTYUYEHHUSI.

23. Ilpu nepexone 3JeKTpOHA U3 BO30OYKIEHHOTO COCTOSIHHSI B OCHOBHOE HCIycKaercs (o-
TOH C JJIMHON BOJHBI Amin = 121 HM. Onpenenure M3MeHEHHE MOMEHTA UMITYJIbCA DJIEK-
TPOHA MPH 3TOM.

24. Onpenenute IUIMHY BOJHBI e Bpoiist 37eKTpoHOB, OOMOApAMPYIOMIMX aHOI PEHTre-
HOBCKOH TpyOKH, €CJIM KOPOTKOBOJHOBAS IPAHHLA CIUIOIIHOTO PEHTTEHOBCKOTO CIIEKTpa
A==2HM

25. OnpenenuTs SHEPTHUIO € MAacCy M U UMITYJIbC p (OTOHA, KOTOPOMY COOTBETCTBYET JJTH-
Ha BOJIHBI A = 380 HM (¢puoneroBas rpaHULa BUIUMOI'O CIIEKTPA).

26. DNEeKTPOHHBIN MMy4OK YCKOPSIETCS B 3JIEKTPOHHO-JIy4eBOH TPyOKe Pa3sHOCTHIO MOTEHIIHA-
aos U = 0,5 kB. [Ipunumas, 4To HeomnpeneaeHHOCTb umiyinsca pasHa 0,1 % ot ero 4u-
CJIOBOTO 3HAYEHMUsI, ONIPEAEINUTE HEONPENECIEHHOCTb KOOPANHATHI 3JIEKTPOHA.

7.4 MeToanyeckne MaTepHuaJsibl, onpeaesiioniue npomeaypbl oeHuBa-
HUSl 3HAHMI, YMEeHUIl, HABBIKOB, XapaKTEePU3YINUX 3Tanbl (OPMUPOBAHUS
KOMIIeTEeHIHH

Kontponbs ocBoeHUA TUCHUILIUHBI «DU3UKA» TPOBOJUTCA B COOTBETCTBUU
c [In KyoI'AY 2.5.1 «Tekyuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS aTTe-
CTalmsi 00YUarOITUXCAY .

Kputepun ouneHkH, IKajIa OLEeHUBAHUSA NPHU BbINOJHEHHH KOHTPOJIbHBIX padoT

OneHuBaeTcsi 3HaHUE U MOHMMAaHUE MaTepraia, CocOOHOCTh K ero 000OIIeHHIO, KPUTH-
YeCKOMY OCMBICJICHHUIO, CHCTEMATH3ALMH, aHATH3Y.

OTMeTKa «OTJHYHO» — 3aJ[aHHE BBITMIOJIHEHO B TIOJHOM O0ObeMe, B JIOTHUECKHX PACCyK-
JEHUSX TIPU PELISHUH 3a/1a4 HET OLIMOO0K, 3a]Ja4M PEIIeHbI PAllHOHATbHBIM CIIOCOOOM.

OtmeTKka «XOpomo» — 3aJaHHUEC BBINOJIHCHO MPAaBUJIBHO, B JIOTHUYCCKUX PACCYXKICHUAX
Inpu peLICHUU 3aa4 HET CYIICCTBCHHbBIX OH.II/I6OK, HO 3aJa4u pEIICHbI HEPALIUOHAJIBHBIM CIIOCO-
oomM, 1rbo nomyieHo He 0oJsiee ABYX HECYIIECTBEHHBIX OIHUOOK.

OrtMmeTrka «YAOBJICTBOPUTECJIBHO» — 3a1aHUC BBITIOJHCHO MPABUJIBHO HE MCHCC YCM Ha-
MOJIOBHUHY, B JIOTUYCCKUX PACCYKACHUAX MPU PCIICHUU 3ada4 HET CYIICCTBCHHbBIX OH.II/I6OK, HO
JOMYIIeHa CYIIECTBEHHAst OIINOKA B MATEMATHYECKUX PacCuéTax.

OrtMmeTrka «HEYAOBJIETBOPUTECJIbHO0» — MMCIOTCA CYIICCTBCHHLIC OH_II/I6KI/I B JIOTUYCCKUX
paccyKAEHUAX MPU PELICHUH 3a0a4 UIH PELIEHUE OTCYTCTBYET.

Kputepuu oueHKH 3HAHHH CTYACHTOB NPH NPOBeJeHHH TECTHPOBAHUS

Ilenpro TeCTUPOBAHUS SIBISIETCS BBISIBIICHHE YPOBHSI 3HAHWH CTYAEHTOB, OIEHKA CTETIEHU
YCBOCHHSI UMHU Y4eOHOTO Kypca, CTUMYJIMPOBAHIE aKTUBHOCTH WX MO3HABATEIBHON NEATEIbHO-
CTH TIpU 00eCTIeUeHNH eINHBIX TPeOOBaHUI K OLIEHKE 3HAHUH.

OueHKa «OTJMYHO» BBICTABJISCTCS MPU YCJIOBHUH MPABHJIBHOTO OTBETA CTYIIEHTA HE Me-
Hee uyeM 85 % TeCTOBBIX 3a1aHUM;

OLeHKa «X0poumIo» BBICTABJISIETCS] IPU YCIOBUH MPABUIIBHOTO OTBETA CTYACHTAa HE MEHEE
yeM 70 % TeCTOBBIX 3aIaHUM;
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OueHka «ya0BJIeTBOPUTEIbLHO» BbICTABIAETCS MPU YCIOBUU NPAaBWIBHOIO OTBETA CTY-
JeHTa He MeHee ueM Ha 51 %o .

OueHka «HeyAOBJIETBOPHTEJbHO» BBbICTABIAETCS NPU YCIOBUU MPABUIBHOTO OTBETA
CTyZeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aaHU.

Kputepusimu oueHku pedepara siBJSIOTCS. HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BBIOOpA
HCTOYHHKOB JIUTEPATYPbl, CTENEHb PACKPBITHS CYLIHOCTH BOMPOCa, COOMoAeH s TpeOOBaHU K
Oo(pOPMITCHHIO.

OlrieHKa «OTJIHYHO»— BBIMOJHEHbI Bce TpeOOBaHUs K HamucaHuio pedepara: obo3HauUe-
Ha npobiema u 000CHOBaHA €€ aKTyaJbHOCTb, CIIEJIaH aHAJIN3 PA3IMYHBIX TOUYEK 3PEHHs Ha pac-
CMAaTpUBaEMyI0 NpoOJeMy M JIOTMYHO U3JIOKEeHA COOCTBEHHAs MO3ULMS; CHOPMyIHPOBAHBI BbI-
BOJbI, TEMa PACKPBITA MOJHOCTHIO, BbIAEp:KAH O0BEM; COOMOAEHBI TPeOOBAHHS K BHELIHEMY
Oo(pOPMITCHHIO.

OtieHKa «XOpPOILI0» — OCHOBHbIE TPeOOBaHUsI K pepepaTy BbIMOJIHEHbI, HO MPU 3TOM J0-
NyIIEHbl HENOYEThI. B 4aCTHOCTH, UMEIOTCS] HETOYHOCTH B U3JIOKEHHU MaTepuaia, OTCYTCTBYET
JIOTMYecKasl TIOCJIEI0BATEIbHOCTD B CYKICHUAX; HE BbIACPKaH 00BEM pedepara; UMEIOTCS yITy-
IIEeHUs B OOPMIICHHH.

OLeHKa «yAOBJIETBOPUTEIBHO» — HMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHUSI OT TpeOOBaHMIt
K pedeprpoBaHuio. B yacTHOCTH: TeMa OCBELIeHa JIUIIb YACTUYHO; AOMYIIEHbI (PaKTHYECKHE OLIHO-
KH B COZIepKaHUH pedepaTa;, OTCYTCTBYIOT BHIBOJBL

OLeHKa «HeyI0BJeTBOPHUTEIbHO» — TeMa pedepara He pacKpbiTa, OOHAPYIKUBAECTCS
CYLIECTBEHHOE HETIOHUMaHHe MpoOsieMbl Uiu pedepar He MPEICTaBIEeH BOBCE.

Kputepuu oueHku goxkaaaa

OneHuBaeTcsl 3HaHUE MaTepuaja, COCOOHOCTh K ero 00O0OMEHUI0, KPUTHYECKOMY OC-
MBICJIEHHIO, CHCTeMAaTH3aLNK, YMEHHE aHAIN3UPOBATD JIOTHKY PACCY’KIACHUI U BBICKA3bIBAHHIA:
HaBBIKM MyOJIMYHOW P4, apryMEHTALWH, BEAEHHsS AUCKYCCHU M TMOJEMHKH, KPHUTHYECKOrO
BOCTIPUSATHS HHYOPMALIHH.

OLieHKa «OTIIMYHO» CTABUTCS, €CJIM CTYAEHT TOJHO YCBOMII y4eOHBIH MaTepuat; mposis-
JSIET HABBIKU aHaM3a, 0000MEHNs, KPUTUIECKOTO OCMBICIICHHS, TyOJIMYHON pedn, apryMeHTa-
1M, BEJCHUS] TUCKYCCHU M TIOJIEMHUKH, KPUTUYECKOTO BOCIIPUSITHS HH(pOpMALMY;, MaTepHal 13-
JIO)KEH TPaMOTHO, B OMPEENICHHOH JIOTMYECKOH MOC/eN0BATEIbHOCTH, TOYHO HCIIOJIB3YEeTCs
TEPMHUHOJIOTHSI; TTOKA3aHO YMEHHE WUTIOCTPUPOBATH TEOPETHYECKUE MOJIOKEHUS] KOHKPETHBIMH
npuMepaMy, MPUMEHSTh UX B HOBOH CHUTYallMH, BBICKAa3bIBATH CBOK TOYKY 3PEHHS; MPOJEMOH-
CTPHPOBAHO YCBOEHHE paHee U3yUYeHHBIX COMYTCTBYIOLIMX BOMPOCOB.

O1leHKa «XOPOII0» CTABHUTCS, €CJIH OTBET YIOBJIETBOPSET B OCHOBHOM TpeOOBaHHUSIM Ha
OLIEHKY «5», HO MpPU 3TOM HUMEET OJAWH M3 HEJOCTATKOB: B YCBOGHHMH y4eOHOro Marepuajia Jo-
nylieHbl HeOoJblIe MPoOesbl, He MCKAa3UBILUE COAePIKaHHe OTBETA;, JOMYIIEeHbl OUH — ABa He-
novera B (pOPMHUPOBAHUN HABBIKOB MyOJMYHON pedr, apryMEeHTALUH, BEASHHs TUCKYCCHH U T10-
JIEMHUKH, KPUTHYECKOT'O BOCHIPHUSITHS MHPOPMALIUH.

O1ieHKa «yA0BJIETBOPHUTEIBHO» CTABUTCS, €CJIM HEMOJHO WM HEMOCIe0BATEIbHO pac-
KPBITO COJEpIKaHHE MaTepuaa, HO MOKa3aHOo oOllee MOHUMAaHUE BOMPOCA U MPOJEMOHCTPUPO-
BaHbI YMEHUsI, JOCTATOYHbIE Ui AajbHEHIIero yCBOSHUS] MaTepualia, UMEJUCh 3aTpyIHEHUS
WK TOMYyLISHbI OUTHOKH B OMPEAeICHUN MOHSTHIA, UCTIOJb30BaHUN TEPMUHOJIOTHH, HCIIPABIICH-
HbIE [10CJIe HECKOJIbKUX HABOMSLIUX BOIIPOCOB.

O1leHKa «HEey0BJIETBOPHTEIbHO» CTABUTCS, €CJIH HE PACKPBITO OCHOBHOE CONEpPIKAHUE
yueOHOTro MaTepuana; OOHapYKeHO He3HaHWE WM HENMOHUMaHue OoNblIei win Hanbomee BaK-
HOHM 4acT y4eOHOTO Marepualia;, IOMyIIeHbl OIIHOKH B OMpeAeSeHUH MOHSITHH, PU UCTIOJNB30-
BaHMU TEPMHHOJIOI'MH, KOTOPbIE HE HCIIPABJICHBI MOC/E HECKOJIbKUX HABOISILIMX BOMPOCOB, HE
copMupoBaHbl yMEHHsI 1 HABBIKH MyOJIUYHOM peyuH, apryMeHTAL|H, BEICHUS] JUCKYCCHH U TO-
JIEMHUKH, KPUTHUECKOT'O BOCIIPHSITHS MHPOPMALIUH.
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Kputepun ouneHkH 3HAHUH CTyJAeHTa NpPH BBINOJHEHUH JalopaTopHol paboThbI:
OLICHMBAETCS 3HAHUE TEOPETUYECKOr0 MaTepHaja, 3HaHHEe METOAHMKH MPOBEAECHUS SKCIIEPHUMEH-
Ta, yMEHHE padoTaTh ¢ JTadOpaTOPHBIM OOOPYIOBaHHEM U MpuOOpaMu MPU COOTIOACHUN TeXHU-
K1 0€30MaCHOCTH.

OneHka «OTJIMYHO» CTABUTCS NPU HATUYUU TOJHOH TEOPETHUECKOW W MPaKTHUECKOM
TOTOBHOCTH K MPOBEACHUIO OTBITHBIX H3MEPEHHH, 00paboTKe U aHATM3Y MOJYYEHHBIX Pe3yJIbTa-
TOB M BBIITOJIHEHUH BCEX 33aHUH B TIOJIHOM 00BEME.

O1neHKa «XOpOII0Y» CTABUTCS, €CJIN UMEETCSl TEOPETUIECKas U MPAKTUYeCKasi TOTOBHOCTb
K TIPOBEICHHIO SKCIIEPUMEHTA, HO 3aJJaHUsI BBITOJHEHBI C HEKOTOPHIMH HEJJOYETAMH.

O1neHKa «yA0BJETBOPHTENBHO» CTABUTCS, €CJIM UMEIOTCS HEOYEThl B TEOPETUUYECKOH
U MPAKTHYECKON MOATOTOBKE K NMPOBEAEHHUIO SKCIIEPHUMEHTA, 33aHUsI BBIITOJHEHBI HE B TIOJTHOM
obbeme.

O1neHKa «HeyAOBJIETBOPUTEJIBHO» CTABUTCS NPU OTCYTCTBUU TEOPETUUYECKON U MPAKTH-
YEeCKOH MOATOTOBKHU K MPOBENCHUIO SKCIIEPUMEHTA, TPU BBINIOJIHEHNUH 3aJaHUI JOMyIIEHBI TPY-
Oble OIMOKY.

Kputepuu oueHku 3HAHNH CTYAEHTA NIPH cAaye 3a4eTa

3ager npencrasisieT cOOOH MpeaBaPUTENBHYIO OLICHKY 3HAHUM, MPAKTUYECKUX YMEHUH U
HABBIKOB CTYIEHTA, TMOJYYEHHBIX B 00beMe TpeOoBaHuil y4eOHBIX MporpaMm. 3a4eT He UMEeT
OLIEHKH B Oajjiax, a OLIEHUBAETCS KaK «3a4TE€HO» M KHE 3aUTEHO».

OneHKa «3a4TeHO» BBICTABIIETCS CTYIEHTY, OOHAPYKHUBIIEMY IOJHOE 3HAHHE MaTe-
puana y4eOHOH MpOorpaMMel, YCIEITHO BBITIOJHSIOIIEMY MPenyCMOTPEHHbIE YUeOHON Iporpam-
MO 3aJaHWsI, yCBOUBIIEMY MaTepraj OCHOBHOH JIUTEPATYpPhl, PEKOMEHIOBAHHON y4eOHOU Tpo-
rpammoi. Kak mpaBuio, «3a4TeHO» BBICTABJSIETCA CTYAEHTY, MOKA3aBLIEMY CUCTEMATU3HUPO-
BAHHBI XapakTep 3HAHWUH MO JUCHMIUIMHE, CIOCOOHOMY K CaMOCTOSTEIBHOMY MOTIOJHEHHIO
3HaHUHU B XO/€ NanbHeHmel yueOHoi padoThl 1 MPodecCHOHANBHON AEATENbHOCTH, MPABHIBHO
MPUMEHSIOIIEMY TEOPETUYECKHE MOJIOKEHUs] MPU PELIEHUH NMPAKTUYeCKUX BOMPOCOB M 3ajad,
BJIQJICIOIIEMY HEOOXOTUMBIMU HaBBIKAMH M MTPUEMAMH BBITOJIHEHHS TPAKTHYECKUX padoT.

OrneHka «He 3a4TeH0» BbICTABJISIETCS CTYACHTY, HE 3HAIOLEMy OCHOBHOH 4acTH MaTepua-
Ja y4eOHOH NpOTrpamMMbl, TOMyCKAOWEMY MPHHLMIHAIbHBIE OIIHUOKH B BBIOJHEHUU IPEay-
CMOTPEHHBIX y4eOHOW MporpamMMmoil 3afaHuii, HEYBEPEHHO C OOJBLINMH 3aTPYAHEHUSMH BBI-
NOJIHAIOIIEMY TpakTudeckue paboTel. Kak mpaBmiio, OoueHKa «HEYAOBIETBOPHTEIBHO» BBICTAB-
JETCS CTYACHTY, KOTOPBIH HE MOXKET MPOJOJDKUTh OOyUeHHEe WIH MPUCTYIHUTD K AESITeIbHOCTH
[0 CHELHATBHOCTH 10 OKOHYAHWN YHHBEPCHUTETA O€3 IOTIOJHHUTENbHBIX 3aHATHI MO COOTBETCT-
BYIOILEH TUCLUILIUHE.

Kpurtepuu oneHkH npu npoBeeHHH IK3aMeHA

Dk3aMeH — utorosas ¢opma oreHkH 3HaHUi. IIpoBoaUTCS B 3a1aHHBINA CPOK, COTIIACHO
rpaduky yuebHOro npouecca. Jk3aMeH npoxoaut B popme cobecemoBanus no Owrery. Kaskmbrii
OWJIeT BKJIIOUAET Ba TEOPETHUYECKHX BOIPOCA U OIHY 3amady. Ilpu BeICTaBIEHHUH OLIEHOK y4H-
TBIBAETCS] YPOBEHb MPHOOPETEHHBIX KOMIIETEHLIUH CTYICHTA.

OueHka "oTIMYHO" BBICTABISIETCS CTYACHTY, OOHAPYKUBIIEMY BCECTOPOHHEE, CUCTEMA-
TUYECKOe 1 rIyOoKoe 3HaHHE yueOHO-TPOrpaMMHOTO MaTepHraia, YMEHHe CBOOOIHO BBITIOJIHSTh
3alaHusl, IPEAYCMOTPEHHBIE MTPOTPAMMOM, YCBOUBIINI OCHOBHYIO M 3HAKOMBIH C JIOTIOJHUTEIb-
HOU JIUTEPaTypOHl, PEKOMEHIOBAHHON ITPOTrPAMMOMN.

Onenka "xopowmo" BbICTaBISETCS CTYJAEHTaM, MOKa3aBIIMM CHUCTEMAaTHYECKUIl XapakTep
3HaHUHN MO JUCLUIUIMHE U CTIIOCOOHBIM K X CaMOCTOSITEIbHOMY IONOJHEHUIO i OOHOBJICHHUIO B
X0Je najpHeimel yaeOHol paboTel 1 podecCHOHANBHOMN NesATeIbHOCTH.

OueHka "yao0BJIETBOPHUTENBHO" BBICTABISIETCS CTYIACHTY, OOHAPYXKUBIIEMY 3HAHHS OC-
HOBHOTO yueOHO-IIPOrPaMMHOTO MaTepuaia B 00beMe, HeOOXOAMMOM IS JaJibHeNIel yaeOnl 1
npencrosimeld padoThl MO CIELMaIbHOCTH, CIPABISIOIINUNCS C BBINOJHEHUEM 3aaHUM, Mpemy-
CMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIN C OCHOBHOM JINTEPATypOH, PEKOMEHIOBAHHON NMpOrpaM-
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MO, HO JOMYCTHBIIMM MOTPEIIHOCTH B OTBETE HAa HK3aMEHE W NPH BBINOJHEHUU HK3aMEHaIH-
OHHBIX 3aJJaHUH.

OneHka "HeyAOBJIETBOPUTEJIBHO" BBICTABIIETCS CTYIEHTY, OOHAPY>KUBIIEMY HPOOEIbI
B 3HAHHUSX OCHOBHOIO Y4e€OHO-IPOTPaMMHOTO MaTepHualia, JOMYCTHUBIIEMY NPUHLUIHAIbHBIE
OHUOKH B BBIMOJHEHUH TMPENTyCMOTPEHHBIX Mporpammoil 3amanuil. OueHka "HeymoBJIETBOPH-
TENBHO" CTABUTCS CTYJAEHTaM, KOTOpPbIE€ HE MOTYT MPOIOJIKHTh OOYUYE€HHE WM MPHUCTYIUTh K
npodeCCHOHAIBPHOHN AeATEIBbHOCTH 10 OKOHYAHUH By3a 0€3 JOMOJHHUTEBHBIX 3aHATHH MO COOT-
BETCTBYIOIIEH TUCIUILTHHE.

8 IlepeueHb OCHOBHOI U JOMOJHUTEIbHOI yUeOHOH JIUTEpaTypbl

OcHoBHasi yueOHasi iuTepaTypa

1. Kypc obmeii pusnku: Yuedbuoe nocodue / Konbiiora O.C. - M..Ct'AY - "Arpyc", 2017. -
300 c.: ISBN 978-5-9596-1290-0 - Pexxum nocryma:
http://znanium.com/bookread2. php?book=975925
2. ®uzuka. BeeneHue B TBEPAOTENbHYIO SJIEKTPOHUKY ;| yueOHOe mocodue / A. I'. 3axapos, H. A.
Kakypuna, 10. b. Kakypun, A. C. YUepenanues. — Poctos-Ha-Jlony, Taranpor : U3natenscTBo
KOxxHoro denepansuoro yuusepcurera, 2018. — 107 ¢. — ISBN 978-5-9275-2621-5. — Tekcr
. DJIEKTPOHHBIH // DnexTponHo-0nbdmuoreunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/87511 html
3. JmutpueBa E.W. ®usuka [DnexTpoHHbI pecypc]: yuebnoe mocobue/ Imurpuena E..—
DnekTpoH. TekcToBble faHHble.— CapaTtoB: Al Ilu Op Meaua, 2019.— 143 ¢.— Pexum nocry-
na; http://www .iprbookshop.ru/79822 html.

JlonoJIHUTe/IbHASA YUeOHAasl InTepaTtypa

1. P. . T'pa6osckuii P. M. Kypc dusuxu : yue6. mocobue / TPABOBCKHI PU. — 11-e u3n.,
crep. - CII6. : Jlanb, 2009. — 607 ¢. — ISBN 978-5-8114-0466 —7 : 749p. 730p. — 191 3k3.
http://elib.kubsau.ru/MegaPro/Web/SearchResult/ ToPage/1

2. ®uszuka: YuedbHoe nocodue / Caymkun B.B., Matsees H.H., Jlucuuwia B.H. - Bopo-

Hex: BIJITY um. I'.®@. Mopo3zosa, 2012. - 148 c.: ISBN 978-5-7994-0520-5 - Pexxum noctyna:
http://znanium.com/catalog/product/858704

3. ®msuka: Yued. mocobue / C.B. [TaBnos. - M.: PUOP, 2005. - 169 c.: 70x100 1/32. - (Kapman-
Hoe yueOHoe nocodue). (0bnoxka, kapM. popmat) ISBN 5-9557-0125-7 - Pexxum noctyna:
http://znanium.com/catalog/product/85202

9 Ilepeuenb pecypcoB HH(OPMALIUOHHO-TEJIEKOMMYHHUKAIIUOHHON CeTH
«HTepHETY

[Tepeuens ObC
Ne| Hamveno- | Temartuka Hagamo HaumeHoBaHME OPraHU3alMy H HOMED
BAHHC JEHCTBHA U | AOTOBOPA
pecypca CPOK JCHUCT-
BHS JIOTO-
BOpa
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1 | Znanium.c | YHHBEpcaIbHAS 17.07.2019 | Hdorosop Ne 3818 3BC ot 11.06.19

om 16.07.2020
17.072020 4 5 o50p 4517 BBC 03.07.20
16.01.2021
2 | U3patens- | Berepunapus 13.01.2020 | OOO «H3a-Bo JIaub»
CTBO Cembek. X03-BO 12.01.2021 | Konrpakr Ne940 ot 12.12.19
«JIaHbY» Texmomaorusa

XpaHEHUA U IIe-
pepadoOTKH TH-
IIEBBIX IIPOIYK-
TOB

3 | IPRbook YHuBepcanbHag 12.11.2019 | OOO «Ai#i ITu Op Memna» JlnueH3noH-
11.05.2020 | HbIi oroopNe5891/19 or 12.11.19

12.05.2020 | OO0 «Aii Iln 3p Memma» JlnueH3HOH-
11. 1 1.2020 HBIH 70T0BOPNe6707/20 ot 06.05.20

— PEKOMEHTyeMbI€ HHTEPHET CANTHI:

1. baspl paHHbIX, WHOOPMAIMOHHO-CIIPABOYHBIE M ITOMCKOBBIE CHCTEMBI
-http://ru.wikipedia.org

2. Bce nmma cryaenta  [OnexkTtpoHHbIM  pecypc]:  Pexum  goctyna:
https:// www twirpx.com.

3. OOpazoBaTenbHbIN BHACONOPTAN [aEeKTpOHHBIN pecypc]: Pexxum goctymna:

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

4. Marepuansl noprana «OTKpbITOe oOpa3zoBaHue» [DIEKTPOHHBINA pecypc|: Pe-
*uM goctyma: http://openedu.ru.

5. Hayunas snekrponHas oudmuoreka www.eLIBRARY .RU.

6. O6pazoBarensubiii moptan KyOol'AY [Onexrponnsiit pecypc]: Pexxum mocrymna:
http://edu.kubsau.local

7. ®enepanbublii moptan «Poccuiickoe obpazosanuey. -http://www.edu.ru/.

8. ®enepanbubiii mopran «Mmkeneproe oOpazoBanuey. -http://www.techno.edu.ru
9. Oenepanbubiii  poHa yueOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToauueckue yKazaHus AJsl 00yUarOIIUXCH 10 0CBOEHUI0 TUCITHUILIHHBI

1. MexaHnKa: METOIMYCCKUE YKa3aHHS K BHIIOJIHCHUIO JTaOOPaTOPHBIX padoT 1Mo
Kypcy msuku /coct. Anekcanapos b. JI., [Tuns FO.1O., Bepounxkas C. B. — Kpac-
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Hoaap: Ky6I'AY, 2006. — 67 c¢. Pexxum nocryna:
https://vadi.sk/i/rZ5NzfovCRijOA.

2. MonekynsapHas ¢pu3nKa U TEPMOIUHAMUKA: METOIUYECCKHE YKa3aHus K jabopa-
TopHBIM padoTam mo kypey ¢wmsukm / coct. Konecnukosa T.I1., CaBenxo A.B.,
BepOunkasa C. B. u ap. — Kpacuogap: KyOI'AY, 2012. —75 ¢. Pexum noctyna:
https://vadi.sk/i/FyrKGjunKTaqdQ.

3. DAEKTPUYECTBO: METOJMUYECKHE PEKOMEHAAIMHA K JIabopaTopHbIM padoTaM 1o
kypcy ¢usukn / coct. Komecankona T.I1., [lait6osa JI.A., Paznosan O.H. u ap.

— Kpacnomap: Ky6I'AY, 2016. —72 c¢. Pexum noctyma: https://vadi.sk/i/ns-
sNhOHtEUfCA.

4. Onrrrka: maboparopHbiit ipakTiukyM /cocT. Konmecankosa T. I1., Paznosan O. H., bep-
umkas [ @. u gp. — Kpacnonap: Kyol'AY, 2017. — 110 ¢. Pexxum goctyna:
https://vadi.sk/i/oogwlU zmh6{fGow.

‘11 [lepeuenp nHGOPMAITMOHHBIX TEXHOJOTHAN, MCIIOIB3YEMBIX TIPH OCYIIECTBIIE-
HUK 00pa30BaTEIbHOIO Mpoliecca Mo AUCHUIUIMHE, BKIIIOYAs IEPEUCHb TPOrpaMMm-
HOTO o0ecrnedeHus: 1 HHGOPMAITMOHHBIX CITPABOYHBIX CHCTEM

[I/IH(bopMauHOHHHe TEXHOJIOTHH, MCIOJIb3yeMbI€ TIPH OCYIIECTBICHUN 00pa-
30BaTEILHOTO MPOIECCa MO TUCIUIUIMHE TO3BOJIAIOT: 00SCIEYNTh B3aUMOICHCT-
BHC MEXIy YJ4aCTHUKaMH 0Opa30BaTEIbHOTO MPOIECcCa, B TOM YUCIIE CHHXPOHHOE
1 (WM ) aCHHXPOHHOE B3aUMOICHCTBHE TTocpencTBoM cetr "UHTepHeT"; hukcupo-
BaTh X071 00pa30BaTELHOTO MPOIECCca, PE3yIbTaTOB MPOMEXKYTOUHON aTTeCTaIuH
M0 TUCITUTUTMHE W PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBbI;, OpraHH-
30BaTh MPOIECC 00pa30BaHUs MyTEM BU3yalHM3alliyd U3ydaemMoi WHGOPMAIX T0-
CPEICTBOM HCIOJIb30BAHUS TPE3CHTANNN, Y4eOHBIX (PHIIBMOB, KOHTPOJIMPOBATH
PE3yNbTaThl OOYUYCHHSI HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHMS.

‘1 1.1 Ilepeuens muuensunonHoro 110

Ne HaumenoBanue KpaTtkoe onucanue

1 Microsoft Windows OnepanimOHHAS CUCTEMA
Microsoft Office (Bkmouaetr | Ilaket oducHBIX TPUITOKEHUT
Word, Excel, PowerPoint)
3 Cucrema TecTUpOBaAHUS TectupoBanue
INDIGO

‘1 1.2 Tlepeuens npodeccrnonanbHbIX 0a3 MTaHHBIX W HHGOPMAITMOHHKIX CTIpa-
BOYHBIX CUCTEM

| Ne | HaumeHnosanue | TemaTuka | DIEeKTPOHHBIN afpec
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Hayunas snextponHas Oub-
nuoteka eLibrary

YHuBsepcanpHas

https://www .elibrary.ru/defaultx.asp

12 MaTtepuaibHO-TEXHHYECKOE

odecrmeuyeHue

IS o0yueHus!

mo AMCIHUIIJINHE

[Inanupyembie IOMEIICHNS IS TPOBEICHHS BCEX BHUIOB YUESOHON IEATEIbHOCTH

Ne
/n

HaumenoBanue
V4eOHBIX IIpeIMe-
TOB, KYPCOB, [THC-

LUILTHH (MOJY-

JIeH), MPaKTHKH,
HHBIX BHIOB yIcO-

HOHM JACATCIIPHOCTH,
TIPSy CMOTPEHHBIX
Y4IcOHBIM TLIAHOM
00pa30BaTCIILHOM
TPOTPAMMBI

MIEPEYHS OCHOBHOT'O 000Dy IOBAHHS, YICOHO-HATTAHBIX MOCO-
OHil H HCIIOTB3YEMOTO MPOTPAMMHOTO 00CCTICUCHHA

HammveHoBaHue moMEIEHUH U POBEICHUS BCEX BHAOB YU€O-
HOH JEATCIbHOCTH, MPEAYCMOTPEHHOH YUEOHBIM IIAHOM, B TOM
YHCIIC MOMEIICHU I CAMOCTOATEILHOM PabOTHI, C YKa3aHHEM

Anpec (MecTomoo-
JKCHHC) TMOMCIICHUH
JUT TIPOBEICHUS BCEX
BHIOB YUCOHOH Jes-
TCJILHOCTH, TIPEAY-
CMOTPEHHOH y4eO-
HBIM IUIAHOM (B CIy-
yae peann3anun 00-
Pa30BaTEIBHON IPO-
IrpaMMBbI B CETEBOI
(opMe TOTOTHH-
TEJIBHO YKA3bIBACTCS
HAaMMCEHOBAHUE Opra-
HU3ALMH, C KOTOPOH
3AKIIOYCH JOTOBOP)

3

4

duzuxa

Iomemenune Ne416 300, nocagounsix mect — 117,
mromaap — 98,2xe.M; yueOHas ayJUTOPHS A1 IPOBEAC-
HUS 3aHATHH JCKLUOHHOTO THIIA. CIICLHATIH3HPOBAHHASL
meOeap(yuacOHas A0cKa, yaeOHas MeOeb);
TEXHUYCCKHE CPEICTBA OOYUCHUS, HAOOPHI AEMOHCTPALIH-
OHHOT0 000PYA0BAHUS U YICOHO-HATISIHBIX TOCOOH I
(HOYTOYK, MPOSKTOP, IKPAH); IPOTPAMMHOC 00CCICUCHHUE!
Windows, Office.

IMomemenne Ne305 DJ1, mocagounsx Mect — 46; 1mio-
mane — 68,7kB.M; yueOHasI ayAUTOPHS A POBEACHHUS
3aHATHA CEMHHAPCKOTO THIA, KYPCOBOTO MPOCKTHPOBA-
HUS (BBITIOTHEHUS KYPCOBBIX Pa0OT), TPYIIIIOBBIX M UHIH-
BHIYAJIBHEIX KOHCYIbTAUH, TCKYIIETO KOHTPOIS U TPO-
MEKYTOUHOMN aTTeCTaluu. 1adopaToOpHOS 000PYA0BAHKS

(obopyaoBanue nadoparopuoe — 2
LT, );CIICHUATH3NPOBAHHAS MeOeIb(yucOHas JOCKa,
vueOHas MeOETb).

Iomemenne Ne304 DJ1, mocagouHbx MeCcT — 26; I10-
mans — 67,6xB.M; JlaGoparopus "MexaHUKH H MOJIEKY-
aspHoH puzuku" (kadeapst Guznkn) . 1abopatopHoS
o0opyroBaHHE

(obopyaoBanue nadoparopuoe — 15 mit.;);

cricHUaIn3nPoBaHHas MeOeb(yucOHas 10CKa, yaeOHas

350044, KpacHo-
JApCKU Kpa, T.
Kpacuonap, ya.

um. Kanununa, 13
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MeOeb).

Iomemenne Ne312 DJI, mromane — 34, 1xe.M; moMerne-
HUC [T XPAHCHUS ¥ TIPOYUIAKTHICCKOTO 0OCTY/KUBAHUS
yuaeOHOTO 000PYI0BAHUS. CILTUT-CUCTEMA, — 2

. ;jadoparopHoe 00opyaoBanue (06opyA0BaHUE J1a0o0-
paTtopHOe — 4 IIT.;); TEXHUUECKHE CPEACTBA OOVICHUS
(KOMITBIOTEP MEPCOHANBHBIN — 2 IIT.). HPOTPAMMHOC
obecreucuue: Windows, Office.

IMomemenue Ne314 T'Jl, mocagounsrx mect — 104; mmo-
maap — 88,6kB.M; yucOHAs ay TUTOPHSL /ISl MPOBSACHHUS
3aHATHM JIEKLIUOHHOTO TUIA, 3aHATHH CEMHUHAPCKOT0 TH-
a, KYPCOBOTO MPOCKTUPOBAHHUS (BBITOJHCHHUS KYPCOBBIX
paboT), TPYNMOBHIX U HHAUBHAYATbHBIX KOHCYIbTALIHH,

TEKYLICTO KOHTPOJIS U MPOMEKYTOUHOH ATTCCTALIUH .
cricHuaIn3upoBanHas MeOeb(yucOHast 10cKa, yacOHas
MeOEIh); TEXHHUSCKUE CPEACTBA O0YUCHHUS, HAOOPHI Je-
MOHCTPALIMOHHOTO 00OPYJOBAHUSI U YUCOHO-HATJISIIHBIX
nocoOuit (HOyTOVK, IPOCKTOP, IKPaH ); IPOrpaMMHOES

obecneucuue: Windows, Office.

IMTomemenune Nel7 I'Jl, nocagounsix mect — 171; mio-

mans — 133,2xe.M; yueOHas ayJUTOPHS IS IPOBEACHUS
3aHATHHA JTEKITUOHHOTO THIIA.CIICLHATH3UPOBAHHAS Me-
Ocnb(yucOHas A0CKa, yueOHast MeOeIb);

TEXHUYCCKHE CPEICTBA O0YUCHUS, HAOOPHI AEMOHCTPALIH-
OHHOT0 000PYAOBAHHUS U YICOHO-HATJISIIHBIX TOCOOH I
(HOYTOYK, MPOSKTOP, IKPAH); IPOTPAMMHOC 00CCICUCHHUE!
Windows, Office.

Iomemenne Ne307 DJ1, mocagouHsx MecT — 39; mio-
mans — 84,8kB.M; Jlaboparopus "Inektprdiectsa u or-
tukn" (kadeapel Gu3nky) .

n1abopaTopHOe 000PYJOBAHKE
(obopyaoBanue nadoparopuoe — 11 mr,;
u3mMepureap — 1 1mrt.;);
TCXHUYICCKHE CPSACTBA OOYUCHHUS
(xoMOBIOTEP MEPCOHANBHBIA — | mmT.);
nporpamMmMHoce obecneuenue: Windows, Office.

cricHUaIn3uPoBaHHas MeOeb(yueOHas 10CKa, yaeOHas
MeOeb).

Iomemenune Ne523 3J1, mocagounsix mect — 30; 110~
mags — 52,6kB.M; yueOHas ayAUTOPHUS Al IPOBEACHHS
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3aHATHM JIEKLTMOHHOTO TUIIA, 3aHATHN CEMHUHAPCKOT0 TH-
a, KYPCOBOTO MPOCKTUPOBAHUS (BBITOJHCHHS KYPCOBBIX
padoT), TPYNMOBHIX U HHAUBHAYATIbHBIX KOHCYJIbTAIIHH,
TCKYLICT'O KOHTPOJIS U MPOMEKYTOUHOH ATTCCTALIUH .
cricHuaIn3upoBanHas MeOeb(yucOHast 10cKa, yaeOHas
MeOeIb);

TEXHUYCCKHE CPEICTBA O0YUCHUS, HAOOPHI AEMOHCTPALIH-
OHHOTO 000PYA0BAHUS U YICOHO-HATISIHBIX TOCOOH I

(HOYTOVYK, IPOEKTOP, 3KPaH);MPOrpaMMHOE 0OCCIICUCHHE!
Windows, Office.

IMomemenune Ned20 I'Jl, mocagodnbx MecT — 25; mio-
maab — 53,7KB.M; HOMEIICHUEC 11 CAMOCTOITCIbHOM

paboTEL. TEXHHYECKHE CPEACTBA OOYUICHUS (KOMIIBIOTED
MEPCOHATBHBIA — 13 1mT.);

Jocryi K cetu «THTepHET», AOCTYI B NIEKTPOHHYIO HH-
(dhopMaIoHHO-00Pa30BATEIBHYIO CPEAY YHUBEPCUTETA,

cricHUaT3uPOBaHHAs MeOeb (yucOHas MeOCIb).

[Iporpammvuoe obecneucune: Windows, Office, cerma-

JTU3UPOBAHHOC TULICH3UOHHOE U CBOOOIHO PacIpocTpa-

HSEMOC MPOrPAMMHOE 00ECIICUCHHE, TPSAYCMOTPCHHOS B
paboueii mporpamMme
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