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

Heabio ocBoeHus qucHUILTUHBL «Du3nkay sBisercs popmupoBaHue y o0y-
YaIOLUXCs LEJIOCTHON €CTECTBEHHOHAy4YHOUW KapTHHBI MHUPA, CO3JaHUE HA €€ OC-
HOBE HAYYHO-TEOPETHYECKOW 0a3bl JUIsl U3y4eHUs: OOLIETEXHUUYECKUX U CIICLHAIIb-
HBIX JUCLUIUINH, U1l OCBOCHUS HOBOW TEXHUKU U TEXHOJIOTUH.

3agaum M CUMIIMHBI

— U3y4eHue (QyHIAMEHTAIbHBIX MMOHITUN, 3aKOHOB U TEOPHH KIIACCHYECKOU
¥ COBPEMEHHO! (U3UKHY;

— 03HAKOMJICHHE C OCHOBHBIMU (PU3UYECKUMU SIBICHUSMH, TPUHIIUIIAMUA UX
HAOJIO/ICHUS] U YKCIIEPUMEHTAIBHOTO MCCIE0BaHUs, C OCHOBHBIMU METOJaMH U3-
MepeHus (PU3NUecKux BEIUYUH,

— O3HaKOMJICHHE ¢ (u3uUeckuMH NpudOpamu, (POPMHUPOBAHHE HABBHIKOB
POBEJCHUS (PU3NIECKOTO IKCIIEPUMEHTA U TpocTeimeld o0paboTKu pe3yabTaToB
OKCIIEPUMEHTA, BHIPA00OTKA YMEHHS aHAIM3UPOBATH PE3YNIbTATHI IKCIEPUMEHTA U
JieNaTh MPaBUIIbHBIC BHIBOJIBI;

— BBIpa0OTKa MPHEMOB M HABBIKOB PEIICHUS KOHKPETHBIX 3a7ad M3 pa3iind-
HBIX oOnacTel (pU3MKU, YMEHUS BBIACIATh KOHKPETHOE (PU3HUECKOE COJAEPKaHUE B
NPUKIATHBIX 3a7adax NMpoQecCUOHANIbHON NEATEeIbHOCTH, CO3/1aBaTh U aHAIU3U-
pOBaTh TEOPETUUECKUE MOJENN (PU3UUECKUX SIBJICHUN U TPOLIECCOB.

2 llepeyeHb MIaHMPYEMbIX Pe3yJabTATOB 00yYeHHUs MO AUCIH-

IUIHHE, COOTHECEHHBIX C IIAHMPYEMBIMH Pe3y/J1bTAaTaMH OCBOCHHS
OIIOII BO

B pe3yabTate ocBOeHHMS TMCHUILIUHBI GOPMHPYIOTCS CaeAyIOLHe KOM-
neTeHUMu:
YK-1. CriocoOeH oCcyecTBIATh MOUCK, KPUTUUECKUN aHaU3 U CUHTE3 UH-

dbopmaruu, MPUMEHSITH CHCTEMHBIN MOAXO0 JJIs PEIICHHUS TTOCTaBIICHHBIX 3aad.

VK-1.1. Ananusupyer 3amady, BblIeNsis ee 0a30Bble COCTABISIOIINE,
OCYIIIECTBISIET IEKOMITO3UIINIO 3a]a4H.

VYK-1.3. PaccmaTpuBaeT BO3MOKHBIE BapUaHThI PEIICHUS 3aJa4H, Olle-
HUBas UX JOCTOMHCTBA U HEAOCTATKH.

OIIK-1. Cioco6eH y4acTBOBaTh B OCYIIECTBICHUN TEXHOJIOTUYECKUX MPOIIEC-

COB T10 MH>KEHEPHBIM M3BICKaHUSIM, TIPOSKTUPOBAHUIO, CTPOUTEIIHCTBY, KCILTyaTaIlUH,
PEKOHCTPYKIMU OOBEKTOB MPUPOJ000YCTPONUCTBA M BOJIOTIOIB30BAHMSL.

OIIK-1.2 PemraeT 3aa4uu, CBSI3aHHbBIC C yIIPaBIECHUEM MPOIleccamMu B 00-
JaCTH WHKCHEPHBIX U3bICKAHUH, TPOCKTHUPOBAHMSI, CTPOUTEIHCTBA, IKCIUTyaTaI[IH
U PEKOHCTPYKIIUU 00BEKTOB MPUPOJ000YCTPOHCTBA M BOJOTIOIB30BAHUS HA OCHO-
BE MCIIOJIb30BAHUS €CTECTBEHHOHAYYHBIX M TEXHUYECKUX HAYK TPHU COOJTIOICHHUH
HKOJIOTUYECKOM U MPOU3BOJCTBEHHONW O€30MaCHOCTH.



B pesynbTaTe ocBoeHUS MUCTUTITUHBI « DU3HKaY) 00yYarOIIHIACSI TOTOBUTCS
K OCBOEHUIO TPYJIOBbIX (DYHKIIMI U BHIMOIHEHUIO TPYJOBBIX ACHCTBUIA:

Ipodeccunonanbubiii cranaapt 10.026 «Cneuunaauct B 00J1acTu paspa-
00TKH MepONPUSATHI M0 OXPaHe OKPY:KAKIIEH cpeabl 00beKTOB KANIUTAJIbLHO-
ro CTPOUTEILCTBA

TpynoBas ¢pyaknmst OT®D: BBHIMOTHEHNE CIICTIMAIBHBIX PAacueTOB, pa3padoT-
Ka JOTOJIHUTEJIbHOW JOKYMEHTAIINH, UCTIOIb3yeMOUN MpU MOATOTOBKE MEPOIpPHSI-
TUH TI0 OXpaHE OKPY’KAIOIIEH Cpeibl MPOSKTHOW JOKYMEHTAIMH JIsl 00BEKTOB Ka-
MUTAJIBHOTO CTPOUTEIHCTBA.

TpynoBbie JEUCTBUA:

— c0Op MaHHBIX I pa3pabOTKU MaTepHaJIOB IO OIICHKE BO3JICUCTBUSA Ha
BOJIHbIE OMOJIOTMUECKHE PECYPCHI M cpelly UX oOMTaHMSs, pacuera yiiepoa prlOHO-
MY XO3SMCTBY, pa3pad0TKH KOMITEHCAIITMOHHBIX MEPOIIPUATHH 1151 00bEKTOB KaIlH-
TQJIBHOTO CTPOMUTEIBCTBA, PACIOJIOKEHHBIX B BOJOOXPAaHHOW 30HE U AKBATOPUHU
BOJHBIX OOBEKTOB;

— cOOp JaHHBIX JJIsI pa3pabOTKU MEPONPUSITUN MO PEKyJIbTHUBALUK Hapy-
IICHHBIX WJIM 3arpsi3HEHHBIX 3€MEJbHBIX YYacCTKOB, MOYBEHHOTO IMOKpPOBa MpHU
CTPOUTEJILCTBE U PEKOHCTPYKIIMHU OOBEKTOB KaMTAIBLHOTO CTPOUTENIHCTRA.

[Mpodeccunonanbubiid cranaapt 16.013 «CneuuajucT mo IKCIUIyaTanuu
HACOCHBIX CTAHI[UI BOJAONPOBOIA

Tpynosas ¢pynkuus OT®: pykoBOACTBO CTPYKTYPHBIM TOJIpa3eiICHUEM,
OCYILECTBJISIFOIIAM SKCILTyaTallMi0 HACOCHOM CTaHIIMU BOJIOIIPOBOJA.

TpynoBble JeUCTBUSL:

— YIpaBJIEHUE MPOIECCOM AKCILTyaTalli HACOCHOM CTaHIIMU BOJIOIIPOBO/A,;

— opraHu3aiys padboThl C IEPCOHATIOM, OCYIIECTBIISIONIUM JIEATEIbHOCTD 10
HKCIUTyaTal HACOCHOM CTAaHLIUK BOJOINPOBOAA.

IMpodeccunonanbupbiii cranaapt 16.146 «Cnenuanauct mo npoeKTupoBa-
HHMI0 CHCTEM BOJOCHA0KeHHMs M BOJOOTBEJACHHS O0OBEKTOB KAINHUTAJIBLHOIO
CTPOUTEIBCTBA»

Tpynosas ¢pynkuus OTD: pazpaboTka NPOESKTHOM JOKYMEHTAIIUNU CUCTEMBbI
BOJOCHA0XEHUS U BOAOOTBEAEHUSI 00BEKTa KaIUTAIbHOTO CTPOUTENIbCTBA

TpynoBbie eNCTBUS:

— BBITIOJTHEHUE PACUYETOB JIJIsi MPOEKTUPOBAHUS CUCTEM BOJOCHAOKEHUS U
BOJIOOTBE/ICHUSI 00bEKTa KAlUTAJILHOTO CTPOUTEIHCTBA,;

— pa3paboTKa TEeKCTOBOU M IpaUUecKoi 4acTeil MPOEKTHOW JOKYMEHTAIUH
CUCTEMBI BOJIOCHAOXKEHHSI M BOJOOTBEICHUS OOBEKTa KAMHUTAIBLHOTO CTPOUTEIb-
CTBa;

— co3flaHrue UHPOPMAITMOHHOW MOJIENTH CHCTEMBbI BOJIOCHAOKEHHS U BOJIOOT-
BEJICHUS 00bEKTa KalMTaJIbHOTO CTPOUTEIHCTRA.

Ipogeccunonanbupiii cranaapt 40.117 «Cneumajuct mo 3K0JI0rH4eCcKo
0€3011aCHOCTH (B NIPOMBIILJIEHHOCTH))
TpynoBas ¢pyukuus OTOD: pazpaboTka U MPOBEACHUE MEPONPUATHI MO TO-
BBIIEHUIO 3 ()PEKTUBHOCTU IPUPOAOO0XPAHHOMN AESITEIIbHOCTU OpraHU3alluN:


https://classinform.ru/profstandarty/16.146-spetcialist-v-oblasti-proektirovaniia-sistem-vodosnabzheniia-i-vodootvedeniia-obektov-kapitalnogo-stroitelstva.html
https://classinform.ru/profstandarty/16.146-spetcialist-v-oblasti-proektirovaniia-sistem-vodosnabzheniia-i-vodootvedeniia-obektov-kapitalnogo-stroitelstva.html
https://classinform.ru/profstandarty/16.146-spetcialist-v-oblasti-proektirovaniia-sistem-vodosnabzheniia-i-vodootvedeniia-obektov-kapitalnogo-stroitelstva.html

TpynoBble NENCTBUA:

— IIPOBEIECHUE DKOJOTMYECKOIO aHaIM3a IPOEKTOB PACIIMPEHUS, PEKOH-
CTPYKLIMH, MOJECPHU3ALMNU JEHCTBYIOLIUX IIPOU3BOJICTB, CO3aBAEMbIX HOBBIX TE€X-
HOJIOTUH ¥ 000pYJJOBaHMsI B OpraHU3alUU.

3 Mecto nucuniuiuabl B cTpykrype OIIOII BO

«Dusukay ABIAETCA TUCUUILTUHON 00s3aTeIbHON YacTH, (popMuUpyemon
ydacTHHKaMu obpasoBarenbHbix oTHOImEeHn OITOIT BO noaroroBku o6yyato-
nruxcs o HanpasiieHuro 20.03.02 «ITpupomoo0ycTpoicTBO U BOIOIIOIB30BAHKEY,
HaIIPaBJICHHOCTh « Y IPABJIEHUE MTPUPOTHO-TEXHOTEHHBIMU KOMILIEKCAMHU U MPOEK-
TaMmu».

4 OobeM quCHUILTHHBI (216 yacoB, 6 3a4E€THBIX CAMHUIL)

. O0beM, yacoB
Bunst yueOHOI paboThI
OuHas 3aouHas
KonrakTHasi pa6ora 112 I
B TOM YHCIIC:
—ayauTopHas MO  BUJaM
y4eOHBIX 3aHATHUIA
— JIEKIIUU 36 -
—— IIPaKTHYECKUC 16
— 11abopaToOpHLIE 56 —
—— BHEayIMTOpHAas 4 —
— 3a4er 1 S
— DK3aMEH 3 S
—— 3alUTa KypCOBBIX
paboT (MPOEKTOB)
CamocrosiTesibHas padoTa 77
B TOM YHCIIE:
— KypcoBasi paboTta (IIpoeKT) — —
—TIPOYHME BHJIBI CaMOCTOSI- 77
TEJIbHOM paboThI
KonTpoasn 27 -
HToro no aucuuninze 216 —

5 Conep:xanue TUCUUILIAHBI

ITo utoram nzyyaeMon JTUCHMUILUIMHBI O0yYarOIIUECcs CIA0T 3a4€T U DK3aMEH.
Jucnuminaa usydaercs Ha 1 kypce B 1, 2 cemecTpe nmo yueOHOMY IUIaHy
O4HOU (POopMBI 0OYUEHUS.
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Mexanuxa VKA1
Kunematuka marepuanibHONH TOYKH U o
1 P VK13 [ 1(2 |- |- |- |4 |- | 4
TBEPIOTO TEJIA NPH TIOCTYNATENLHOM U | (-1 2
BpaIaTeJIbHOM JBHKCHUH.
9 YVK-1.1
WHAaMHUKa MaTepPHAIIbHOW TOYKH U
2 A P VK13 |12 |- [- |- |6 |- | 3
TBEPIOTO TeNa. 3aKOHBI COXPAHEHHUS. | [yK-1.2
Mexanuka scuokocmetl u 2azos YK-1.1
3 | UneanbHas xuaKoCcTh. YpaBHeHue Hepas- | YK-1.3 112 - - - |- - 3
peiBHOCTH cTpyu. Ypasuenue bepuymm. | OIIK-1.2
Bszkas xuakoctb. Cunbl BHYTPEHHETO VK11
Tpenust. JlamuHapHOe W TypOyIEeHTHOE o
4 . YK-1.3 112 -l -1- 14 |- 3
TeueHue. Yucno PeliHomnbaca. JIBWKEHHE | p- 1 5
TeJI B JKUJIKOCTAX M Ta3ax.
Mexannueckue KojieOaHus U BOJTHBI
["apmoHMueckue KoneOaHus, YHEPTHs
rapMOHHMYECKMX KosieOaHuid. 3aTyxa- | yK-1.1
5 | romue konebanus. BeiHyX)1eHHbIE KO- | YK-1.3 112 - |- 1- 16 |- 3
ne6anus. Pesonanc. Bomusl B ynpyroii | OMK-1.2
cpene, SHEpPreTUYECKUE XapaKTepu-
CTUKH yIPYTUX BOJIH.
Monexynapnas guszuxa VK-1.1
6 | Uneanbunle rassl. Kunernueckas teo- | YK-1.3 112 - - |- 14 |- 3
pus ra3oB. SIBenus nepeHoca B rasax. | ONK-1.2
PeanpHble raszel. YpaBHeHne Ban-nep-— VE-L1
Baansca. M3otepmbl ra3za  Bau-gep- o
7 VK-1.3 112 S R R R 3
Baanbca u peanbHoro raza. Kputuueckoe OIK-1.2
cocrosiHre. Pa3oBbie NEPEXOIbI.
Tepmoounamura
[leppoe Hauano TEPMOAMHAMHKH. | VK-1.1
8 | IIpomeccel B mueanbHBIX Tra3zax. [luk- | YK-1.3 12 - - 1- 14 |- 3
ndecKue mporecchl. Bropoe Hawano | OHK-1.2
TEPMOJIUHAMHUKN. DHTPOIITHSI.
Teepooe meno YK-1.1
9 | Kpucraumueckue u amopuble Tena, | YK-1.3 112 - - |- 3
nanbHuii ¥ 6muxHui nopsagok. Kpucran- | OTIK-1.2
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TUYecKas pemerka u 0a3uc. DIeMeHTap-
Has suelika, ee mapamerpsl. Cuibl B3au- -
MOJICUCTBUSL B KpPUCTANIaX, WX THIIBI. -
Hedextsl kpucramio. Xuakue Kpu-
CTaJUIbI.
dnekmpocmamuxa
DJIEKTPUUYECKOE I0JIE B BaKyyMe, €ro 11
VK-1.
xapakTtepuctuku. 3akoH  Kyiona.
10 | X@paKxrTep Y VK13 [2]2 |- |2 |- |2 |- | 6
Teopema I'aycca u Teopema o LUPKY- | oryk-1.2
nsauun E. Dnextpuueckoe 1mose B Be-
miectse. [lonsipuzanus quIIEKTPUKOB.
Tlocmosnnwviii mok
ODJIEKTPUYECKUII TOK, YCJIOBHUS €rO
CYIIECTBOBAaHUSI M XapaKTEPUCTHUKH.
. YK-1.1
3akon OMa 11 OJJHOPOJIHOM U HEO/I-
11 va JUBL OAHOpOI Mlvkis (202 |- |2 |- |4 |- | 6
HoponHoH uenu. 3akoH JDKOYIS- | ork.12
Jlenna. DneKTpPONPOBOIHOCTH TBEP-
JIBIX TEJl B paMKaxX KJIAaCCHYECKOW u
KBaHTOBOW TEOPHil.
Maenummnoe none ¢ éaxyyme
MarnutHas cuna Jlopenna. 3akoH
bro-Casapa-Jlaruiaca. 3akon Ammepa.
B3anmopeiictBue napajuienbHBIX TO-
KOB. 3aKOH TMOJHOTO TOKa. SIBieHHe
ANEKTPOMArHUTHOM MHIYKIUU. 3aKOH 11
VK-1.
®apanes. Ilpasuno Jlenuma. Muayk-
12 | —apanet. 1p " Wy (22 |- |2 ]- |4 |- | 6
TUBHOCTb KOHTYpa. DHEPrusi MarHuT- | .12
HOTO TIOJIS.
Maenummnoe none 6 gewjecmee
HamaranmgyeHHOCTh BemiecTBa. Buabl
MarHeTukoB. CBOWCTBa Aua- U mapa-
MarHeTukoB. CBolicTBa ¢eppomMarte-
tukoB. Temneparypa Kiopu.
Dnekmpuueckue KoieOAHUs —_
KonebatenbHplli KOHTYp, €T0 ypaBHE- o
13 b, €ro yp VK13 |2 ]2 |- 4 |- | 6
Hue. CoOCTBEHHBIE, 3aTyXalUIHME H | OriK.1.2

BBIHYXJ/ICHHbIE KoJjeOaHus B Koiieba-
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TEIbHOM KOHTYype. Pe3oHaHc Hamps-
JKEHUI 1 TOKOB. 2 |-
Ilepemennviu mox
[lepeMeHHBI TOK, €ro mnapaMmeTphl.
ConpoTuBieHue, €MKOCTb U HHIYK-
TUBHOCTH B LIEMIU TMEPEMEHHOrO TOKa.
Bekropras naumarpamma. Mwmmenasc.
3akon Oma. MomHocts. Koadduru-
€HT MOIIHOCTH.
Ypaenenus Maxcsenna
BuxpeBoe »snekTpuueckoe Moje, TOK
cmemienus. [lonnas cuctema ypaBHe-
Huit MakcBemna. OTKpBITBIA KoyieOa-
TENbHBIA KOHTYp U €ro Hu3IydeHHue. | yK-1.1
14 | DnexTpoMarHuTHblE BOJHBI U MX | YK-1.3 2 |2 - 12 |- 14 |- 6
cBoiicta. [llkana DMB. OIK-1.2
l'eomempuueckas onmuka
[Tpuauun ®epma. 3axonsl I'0O. Ilox-
HOE€ BHYTpPEHHee oTpaxeHue. Boio-
KOHHasl ONTUKA. TOHKHE JTMH3BL.
Bonnosas onmuka
CseroBble  BOJIHBL. KOrepeHTHOCTB.
Untepdepenius, uHTEPHEPEHIINOH-
Hble cxembl. Jludpakuus Dpenens. K11
3onHas mactuHka. Judpakius dpa- YKL,
15 VK-13 |22 |- |2 |- |6 |- | 6
yHroepa. JludpakiuoHHas pemeTka. | orx.1.2
ITonsipuszanusa ceera, ee BUubL. [loms-
pHU3aTOPBI U aHAIM3aToOpbl. 3akoH Ma-
moca. 3akoH bprocrepa. OnTudeckn
AKTHBHBIEC BEIIECTBA.
Keanmosvie ceovcmea uznyuenus
AbGcomotHo uepHoe Teno (AYT), 3a-
koHbl n3nyueHuss AUT. KBantoBanue | yk-1.1
16 | sHeprum uzmydenus, popmyna Ilman- | VK-1.3 2 |2 - |2 |- |4 |- 6
ka. ['unore3a DitHmreitna. Bremnnii | ONK-1.2

Kommrona.

dororddexr. Dddekr

JlaBrienue cpera.
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Bonanosvie ceoiicmea muxpouacmuy
Bousnbl ne bpoiinsa. CooTHolIeHue He-
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6 IlepeyeHb yueOHO-MeTOAUYECKOT0 OOecleYeHUus AJs CamMo-
CTOATEJIbHOM PadOThI 00YYaKOIIMXCH M0 JUCIHUIIIAHE

MeTtoauueckue yKa3aHus sl CAMOCTOATEIBHON PabOThI

1. Crapoctuna N.A. Kpatkuii kypc pusuku st 6akanaBpoB [DIEKTPOH-
HBIM pecypc]: yue6Hoe mocobue/ Crapoctuna M.A., bypnosa E.B., CaibmaHoB
P.C.— DnekTpoH. TekcToBble NaHHble.— Ka3aHnb: Ka3zaHCKul HallMOHAJIBHBIA HC-
CJIeI0BaTEIbCKUI TeXHOJOoTUYecKkui yHuBepcuret, 2016.— 364 c.— Pexum po-
cryna: http://www.iprbookshop.ru/79312.— 9BC «IPRbooksy, o napoutto.

2. 3Bezauna, H. A. Monekymnspuas ¢usuka. TepmoauHamuka: ydeOHO-
METOJIMYECKOE MOCOOME MO BHIMOJHEHUIO MHIMBUIYaIbHBIX JOMAIIHUX 3aJaHUN
no ¢usuke / H. A. 3Be3auna, H. b. Ilymkapesa, I'. B. Cakyn. — ExarepunOypr:
Ypanbckuit penepanpubiii yausepcutet, ObC ACB, 2015. — 44 c. — ISBN 978-
5-7996-1394-5. — TeKcT: 2eKTPOHHBIN // DNAEKTPOHHO-OMOIMOTEYHAsT cucTeMa
IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/68260.html.

3. [IpakTHdeckoe pyKOBOJICTBO MO OPTaHU3AINMH CAMOCTOSTEIHHON pabOTHI
CTYJ€HTOB IIPU U3y4YE€HUU JUCHUIUINHBI «Du3nka». — Kpacnonap: Kyol'AY, 2019.
— 52 ¢. Pexxum nocrymna: https://fdo.kubsau.ru/my/.

/ @OH/ OLIEHOYHBIX CPEJACTB /JIs1 MPOBEAEHUA MPOMEKYTOYHOM
aTTecCTAlUU

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM JITanoB ux GopMupoBaHus B
npouecce ocsoenuss OITIOII BO

Otansl GOPMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMIIE-
Howmep cemectpa TEHLHUH 110 AUCIUIUIMHAM,
npakTukaMm B npouecce ocsoenust OIIOITI BO

YK-1. CnocobeH oCyIiecTBIIATh MMOUCK, KPUTHUECKUH aHAIM3 W CUHTE3 MH(OpMALMH, NPUMEHSTHh CH-
CTEMHBIH NOAXOJ JUIsl PEHICHUsI IOCTAaBICHHBIX 33134

VK-1.1. Ananusupyer 3a1a4y, BbIIENssA €€ 0a30Bble COCTABIAIONINE, OCYIIECTBIAET JEKOMIIO3HIIUIO 3a-
nayun

1 Xumus
1 WnxenepHas rpaduxa
1,2 dusnka
1,23 MartemaTtuka ¢ dJIEMEHTaMH CTaTUCTUKH
2 dunocodus
2 DNEKTPOTEXHHKA, STEKTPOHUKA U aBTOMATHKA
2 Teopernueckas MeXaHHKa
3 ConpoTuBJICHHE MAaTEPUATIOB
6 AHanu3 IpoIeccoB MPUPO1000yCTPONCTBA U BOIOTIONB30BAHUS
8 OCHOBBI MATEMATUYECKOTO MOJICIIUPOBAHUS B IPUPOAO0OYCTPOIICTBE

VK — 1.3. PaccMaTpuBaeT BO3MOKHBIE BAPUAHTHI PELIEHHS 3a1a4H, OLEHMBAs MX JOCTOMHCTBA M HEMO-
CTaTKU

1 Wmnxenepnas rpaduxa

1,2 | ®usuka
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http://www.iprbookshop.ru/68260.html

Howmep cemectpa

Otanbl GOpMUPOBAHUS U MPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMIIE-

TEHLUN 10 AUCIUIUIMHAM,
npakTukam B npouecce ocsoenus: OI1IOIT BO

1,2,3

MareMaTHKa ¢ 3JIeMEHTaMH CTaTUCTUKH

TeopeTnueckass MEXaHHKa

SHGKTPOTGXHI/IKa, 9JICKTPOHMKA U aBTOMATHUKa

ConpoTuBJIeHHE MAaTEPUAIIOB

DD|WININN

AHanu3 nporeccoB Npupo1000yCTPOICTBA U BOAOIOIb30BAHHUS

8

OCHOBBI MATEMaTHYECKOTO MOJICIMPOBAHUS B PUPOI000YCTPONCTBE

OIIK-1. CriocoGeH y4acTBOBaTh B OCYIIECTBICHHH TEXHOJIOTMYECKHUX TPOIIECCOB 0 MWHKEHEPHBIM
U3BICKaHUSM, TPOSKTUPOBAHUIO, CTPOUTEIBCTBY, IKCIUTYaTAlMA PEKOHCTPYKIIMU OOBEKTOB HPHPO-

HOO6YCTpOﬁCTBa X BOJAOITIOJIb30BaHHUA

OIIK-1.2. Pemaer 3amauu, CBsI3aHHbIC C YIPABICHHEM IIPOLECCAMU B 00JIACTH HMHXKEHEPHBIX
U3bICKaHUH, TPOCKTHUPOBAHUS, CTPOUTEIBCTBA, FKCIUTYaTal[MH U PEKOHCTPYKIUU OOBEKTOB MPH-
po000yCTPOMCTBA U BOAOIOJIB30BAHUS HAa OCHOBE HCIOJIb30BaHUS €CTECTBEHHOHAYYHBIX MU
TEXHUUYECKHUX HAYK IPH COOJIIOIEHUH 3KOJOTHUYECKON U MPOU3BOACTBEHHOM 0€30I1aCHOCTH

1,2

duzuka

2

WNuxenepHas reone3us

TexHomorus reoge3n4ecKux I/I3M€p€HI/II7I

NnxenepHbie KOHCTPYKIIUUS

MexaHuka TPYHTOB, OCHOBAaHHS U q)YHHaMeHTBI

CTpOI/ITeJ'II)HI)IG MaTcpHraJibl

OB WDN

30BaHUA

Mariussl 1 000pyI0BaHHE CUCTEM MPUPOI000YCTPOMCTBA B BOIOIOJIb-

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha
PA3JINYIHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIMIHCAaHHUE IIKAJIbI OIICHUBAHUA

[Inanupyemsle
pe3yabTaThl OCBO-
€HHSI KOMIIETEH-
1UH (MHAUKATOPBI
JOCTHKEHUST KOM-
MIETCHIINHN )

YpoBeHb 0CBOEHHUS

HEYJI0BJIE-
TBOPUTEIBHO
(MMHMMAJIb-
HBIH HE J10-
CTUTHYT)

yIIOBJIETBOPH-
TEJIbHO

(MUHUMATTB-

HBII TTOPOTO-

BBIN)

XOPOIIO
(cpennwmii)

OTIIUIHO
(BBICOKUIA)

OreHounoe
CPEICTBO

YK-1. CnocodeH ocymecTBIsAThH

HATH CHCTEMHBIN

MMOUCK, KpHTquCKI/Iﬁ AHAJIU3 U
MOAXO0A IJIAA PCIICHUS MOCTABJ

CHHBbIX 3a1a4

cuHTe3 UHop

Manuu, nmpume

Nunukaropel n10-
CTHKEHHSI  KOM-
TIETEHITHM
YK-1.1
AHanuzupyer
3a/ady, BRI
ee 0a30BBIE CO-
CTaBJIAIOIIHNE,
OCYIIECTBIISIET
JIEKOMITO3UITHAIO
3aJa4H.

YpoBeHb
3HAaHUN HUXKE
MHHHUMAaJIb-
HBIX Tpebo-
BaHMI, UMe-
JIX MECTO
rpyOsbie
OIITNOKH.
IIpu peure-

MuHuMaBHO
JOTYCTUMBIN
YPOBEHb 3Ha-
HHM, J0My-
LIEHO MHOTO
HerpyObIX
oHIMOoK
[Iponemon-

CTPHUPOBAHBI

YpoBeHb 3Ha-
HHUH B 00bEME,
COOTBETCTBY-
IOIIEM TIPO-
rpamme moJi-
TOTOBKH, J[0-
MYILIEHO He-
CKOJIbKO He-
rpyOBIX OIIN-

YpoBeHb
3HAaHUH B
00BeEME, CO-
OTBETCTBY-
OILIEM TIPO-
rpaMme mo/I-
TOTOBKH, 0€3
OIHOOK.
[IponeMoH-

KoHnTponbHas
pabora.
JlaGopatopHas
pabora.
TecTsl.
Pedepar.
Jlokman,.
Bonpocsr

K 3a4eTy.
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[Inanupyemsle YpoBeHb OCBOCHUS
PE3yIBTaTEl OCBO- | peyyioBie- | ynosieTBOpH-

CHMs KOMIIETEH- | TpopyTennHO TeNBHO COPOLIO S Ouenounoe
uuH (MHIMKATOPB! | (MpHuMAaIb- | (MHHEMATb- oo " CpeaCTBO
JOCTIKCHHUS KOM- | pyjif ge 0- | HBblil IOPOro- (cpenmmit) (BBICOKMIT)

HETEHLINN) CTHTHYT) BBIi)
HUU CTaH- OCHOBHBIE OOK. cTpupoBanbl | Bompocsl
VK-1.3 JapTHBIX 3a- | ymMeHus, pe- | IIponemon- BCE OCHOB- K 9K3aMEHY.
— PaccmarpuBaer | Aa9 HE IIPO- | LICHBI THIIO- | CTPHPOBAHBI HBIC YMEHHUS,
BO3MOKHEIE Ba- | AEMOHCTPH- | BBIC 3aJla4M. | BCE OCHOBHBIC | PELIEHBI BCE
pHAHTHI pemrerus | POBaHBI OC- Nwmeetcs MU- | yMEHHUS, pe- OCHOBHBIE
HOBHBIE yM€- | HUMQJIbHBIA | IIEHBI BCE OC- | 3aJa4M C OT-
3a/1a4H, OLICHUBAS y A
HUS, MMENIM | HAa0Op HaBbI- | HOBHBIC 33/1a- | JICJBHBIMHU
UX JIOCTOMHCTBA
MECTO Ipy- KOB JIJI pe- 4y ¢ HErpyObl- | Hecylie-
Y HEJIOCTaTKH.
Oble OIIMOKY, | IIIEHHUS CTaH- | MU OMIMOKAMH, | CTBEHHBIMU
HE Mpojie- JApTHBIX 3a- | IPOJAEMOH- HeJl0YeTaMHU.
MOHCTPHUPO- | 1a4 C HEKO- CTPUPOBaHbI [Iponemon-
BaHbI 06a30- TOPBIMU 0a3oBble CTPUPOBAHbI
BbIC HABBIKA | HEZOYETAMH | HAaBBIKH IIPH HaBBIKH TIPU
peleHnu pELIeHUN He-
CTaH/JApPTHBIX | CTAHJAPTHBIX
3aj1a4 3ajgau

OIIK-1. Cnnoco0eH y4yacTBOBaTh B OCYLIECTBJICHHH TEXHOJIOTHYECKHUX MPOLECCOB 10 HHKEHEPHbIM
H3BICKAHUSIM, NIPOEKTHPOBAHUIO, CTPOUTEILCTBY, IKCIIyaTAlMM PEKOHCTPYKUUU O00bEKTOB IpPH-
PoaA000yCTPOICTBA U BOONOJIb30BAHMSA

OIIK-1.2

- Pemraer 3ama-
YU, CBS3aHHBIE C
yIpaBIeHUEM
MpoIecCaMHt B
001aCTH HHIXKE-
HEPHBIX U3BICKA-
HUU, TPOEKTUPO-
BaHUsl, CTPOH-
TEJIbCTBA, DKC-
TUTyaTaIy v
PEKOHCTPYKITUT
00BEKTOB IPUPO-
JI000yCTpoHCTBA
1 BOJIOIOJIb30Ba-
HHUSI HA OCHOBE
HCIIOJIb30BaHMS
€CTeCTBEHHOHA-
YVUHBIX U T€XHU-
YECKUX HAYK TIPH
COOJIIOICHUH
9KOJIOTUYECKOI 1
MIPOU3BOJICTBEH-
HOM 0e30IacHO-
CTH.

YpoBeHb
3HAHUN HIKE
MHHHMAaJIb-
HBIX Tpebo-
BaHHUH, UMe-
JIA MECTO
rpyobie
OIIIMOKH.
[Ipu pemre-
HHM CTaH-
JApTHBIX 3a-
7a4d He Mpo-
JIEMOHCTPH-
POBaHbI OC-
HOBHBIE yMe-
HHS, UMEJTU
MECTO Tpy-
Oble OIIMOKH,
HE TIpoJie-
MOHCTPHPO-
BaHbI 0a30-
BbI€ HABBIKH

MuHnMaIbHO
JIOIIYCTUMBIN
YPOBEHb 3Ha-
HHM, 10Iy-
IIIEHO MHOT'O
HEerpyobIX
omuboK
IIponemoH-
CTPHUPOBAHBI
OCHOBHEIE
yMEHUs, pe-
IIEHBI TUIIO-
BBIC 3aa4H.
Nmeercs mu-
HUMAaJTLHBIN
Habop HaBbI-
KOB JIJIs pe-
IIEHHS CTaH-
JTApPTHBIX 3a-
Jad ¢ HEKO-
TOPBIMHU
HEeJo4YeTaMH

YpoBeHs 3Ha-
HUIl B 00BEME,
COOTBETCTBY-
IOIIEM TIPO-
rpaMme To/I-
TOTOBKH, J10-
MyIIEHO He-
CKOJIBKO He-
rpyOBbIX OIIU-
OOK.
[Tponemon-
CTPUPOBAHBI
BCE OCHOBHBIC
YMEHHsI, pe-
IIICHBI BCE OC-
HOBHBIE 3a]1a-
YU ¢ HErpyOBbI-
MH OIINOKaMH,
MIPOJIEMOH-
CTPUPOBAHBI
0a30BbIE
HABBIKU TPU
pelIeHnn
CTaHJapPTHBIX
3a/1a4

YpoBeHb
3HAHUU B
00BeMeE, co-
OTBETCTBY-
OIIIEM TIPO-
rpaMmme moji-
TOTOBKH, 0€3
OIIMOOK.
[IponemoH-
CTPUPOBAHBI
BCE OCHOB-
HbI€ YMEHUS,
pelIeHbI Bce
OCHOBHEIE
3aJIa4H C OT-
JIeTLHBIMA
Hecyle-
CTBEHHBIMU
HeIoYEeTaMH.
IIponemoH-
CTPUPOBAHBI
HaBBIKU TIPU
perieHuu He-
CTaH/IaPTHBIX
3a7a4

Kontponbnas
pabora.
JlaboparopHas
pabora.
TecTsl.
Pecdepar.
Hoxnan.
Bomnpocsl

K 3aueTy.
Bomnpocsl

K 9K3aMEeHy.
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[Inanupyemsle
pe3yJIbTaThl OCBO-

YpoBeHb OCBOEHHUS

HCYJIOBJIC- | y/IOBICTBOPH-

CHMs KOMIIETEH- | TpopyTennHO TeNBHO Ouenounoe
uuH (MHIMKATOPB! | (MpHuMAaIb- | (MHHEMATb- XOpOTHS OTAIHO CpeacCTBO
JOCTHIKCHUS KOM- |  ypriif ge q0- | HBIiA OPOTO- (cpenHmit) (BBICOKHIA)

HETEHLINN) CTHTHYT) BBIi)

7.3 TunoBble KOHTPOJIbHBIE 3aJaHUA WJIH WHbIE MaTepHAaJbl, HE00XO-
AAMBbIE JJIsl OLEHKH 3HAHMii, YMeHHIi, HABBIKOB, XapaKTePHU3YIOIIUX dTAaMNbI
¢popmupoBanusi komnereHuuii B mpouecce ocsoenusi OIIOII BO

KOMHCTCHHI/IH: criocoOeH OCYHICCTBIIAATE IIOHCK, KpI/ITI/ILIeCKI/Iﬁ aHaJIM3 U
CHHTC3 HH(i)OpMaIII/IH, IIPUMCHATD CUCTEMHBIN nmoaxona i1 PCIICHUA ITOCTABJICH-

HbIX 3a1a4u (YK-1).

10.

11
12

Bomnpocsl k 3auery:
KunemaTndeckoe onucanne MEXaHUYECKOTO IBM)KEHMS: CUCTEMA OTCUETA, TPACKTOPHS,
MyTh, IEPEMEILIEHUE, CPEIHSISI U MTHOBEHHAs CKOPOCTh, YCKOpEHUE. XapaKTepUCTUKH
IIPSMOJIMHEMHOTO PAaBHOMEPHOIO M PaBHOIEPEMEHHOTO JBUKCHUS.
KunemaTuka BpamaTenbHOro ABMKEHUS. Y TI0BOE MEPEMELIEHUE, CKOPOCTh U YCKOPEHHE.
CBs13b JINHEWMHOW CKOPOCTH C YTI0BOM. PaBHOMEPHOE TBUKEHUE 110 OKPYKHOCTH: TIEPHUOI,
4acToTa. XapaKTepUCTUKHU PABHOIIEPEMEHHOTO BPAIlaTeIbHOTO JIBUKEHHUS.
WuepunanbHble 1 HEMHEPLUUAIbHbBIE CUCTEMBI 0TcueTa. OCHOBHBIE 3aKOHbBI JMHAMUKHU
HeroTona. YpaBHeHNE IBUKEHUS B HEUHEPLIMAILHON CUCTEME.
HMnynbc 4acTUIbl U MEXaHUYECKOM cucTeMbl. OTKPBIThIE U 3aMKHYThIE CUCTEMBI. 3aKOH
coxpaHeHMs umnynbca. LleHTp Macc (MHEepIMK) CUCTEMBl. Y paBHEHUE JIBUKEHUS LICHTpa
Macc.
Cunel B Mexanuke. Cuila rpaBUTAllMOHHOTO IIPUTSKEHMS, CUJIa TXKECTH, Bec. CHibl Tpe-
HUS.
VYnpyrue cuisl. HopmanbHble U kacaTenbHble JeGopMaliui U HanpsKeHUs: B TBEPIOM Te-
ne, Mmoatynu ynpyroctd, koaddunuent [lyaccona. luarpamma Hanpspkenuid. 3akon ['yka.
[TorennuanbHas sHEprus yrnpyroaeGopMrupoBaHHOTO Tela.
MOMEHT UMITYJIbCA YAaCTHLIBI U CUCTEMBI YaCTULl. MOMEHT CHJIBI. Y paBHEHHME MOMEHTOB.
3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA B 3aMKHYTOM CHCTEME.
Pabora nepemenieHnss MaTepuaibHON TOYKU MO KPUBOJIMHEHHOMY yTH. MomHocTh. Ku-
HETHYECKasl U MOTeHLHaabHast dHeprusa. KoHcepBaTUBHbBIE 1 HEKOHCEPBATUBHBIE CHIIBI.
[ToTeHnManbHOE M HEMOTEHIINATIBHOE MOJI€ CHIL. 3aKOH COXPAHEHUs ITOJTHONM MEXaHuYe-
CKOU DHEPIHUH.
AGCOIOTHO TBEPAOE TENI0, YPaBHEHUS IBUKEHHS U PaBHOBECUS TBEPAOTo Tesia. MOMEHT
uHepuuu. Teopema ILlltelinepa. OcHOBHOE ypaBHEHUE JUHAMMKHU BPALATEIBHOTO IBHKE-
HudA. KuHeTndeckas sHeprus Bpamaromerocs Tena.
["apmonnueckue kojaeOaHus U UX XapakTepucTuku. Kunetndeckas, HoTeHIMANbHAS U
MOJIHASl YHEPTHsI TAPMOHUYECKUX KOoIeOaHuH.
3aryxaromue KojiebaHus U uX XapaKTepUCTHKH. BbIHyXeHHbIe Konebanus. Pezonanc.
CrneuuanbHasi TEOpUsI OTHOCUTEIBHOCTH: TOCTYIAaThl DUHIITEHHA U ipeodpa3zoBanus Jlo-
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

pEHIIa, CIEICTBUS U3 HUX: OJHOBPEMEHHOCTD, JITUTEIILHOCTh COOBITHH, JIITMHA TEN B pa3-
HBIX CHCTEMAX OTCYETA, CIIOKEHNUE CKOPOCTEM.

PenaruBucTckast fTMHaMHKa: PEISITUBUCTCKUIN UMITYJIbC, SHEPTHs, UX CBs3b. OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON JUHAMUKH. 3aKOH B3aUMOCBSI3M Macchl U sHeprun. Macca u
SHEPTHUsl IOKOS.

OO61ue cBoiicTBa ra3oB M KUJAKOCTeH. Paciipenenenue qaBieHus B MOKOSIIUXCS ra3ax 1
JKuakocTsax. 3akoH [lackans u Apxumena.

['unpoauHamMuKa >KMIKOCTH, METOIbI onucanus. JIunuu Toka u TpyOku Toka. Hecxxumae-
Masl )KUAKOCTh. MeaibHast KUIKOCTh. Y paBHEHUE HEPA3PBIBHOCTHU CTPYU. Y pABHEHUE
bepnynnu.

Bsizkast xuakocTs. Cuiisl BHyTpeHHEro TpeHus. JlamruHapHoe u TypOyJIeHTHOE TeUCHUE.
Yucno Peiinonbaca. JIBukeHHe Tel B )KUAKOCTSX: CHIIa J0OOBOTO COMPOTUBIICHUS, TOIb-
€MHas CuJa.

Makpockonuueckue cucteMbl. CTaTUCTUUECKOE U TEPMOIMHAMUYECKOE OIMCAaHUE MAKPO-
cucteM. OCHOBHbBIE IPEJICTaBIEHUS MOJIEKYJIsIpHO-KHHeTndeckoi Teopuu (MKT) rasos.
OcnoBHoe ypaBHeHre MKT. MoJsiekyJIsipHO-KHHETHYECKOE UCTOIKOBAaHUE TEPMOJUHAMU-
YECKOM TeMIIepaTyphl U J1aBJICHUS.

WneanbHelii ra3. YpaBHEHHE COCTOSIHUS UACAIBHOIO raza. JKCIEPUMEHTAIbHbIE Ia30BbIe
3aKOHBI.

Yucno creneHeit cBoOOpl. 3aKOH paBHOPACTPEeIICHUs YHEPTHH 110 CTETIEHSIM CBOOO/IBI.
Cpenusist SHEprusi MHOTOATOMHOM MOJIEKYJIBI.

Pacnpenenenne Makcseiia Mosekya 1o ckopoctsaM. Pactipenenenue boinbimana. bapo-
MeTpuueckas GopMyIa.

SBnenus nepeHoca B razax. uddysus. TermnonpoBoaHocTs. BszkocTs. MonekymnspHo-
KHHETHYECKasi MHTEpIpeTalusl sSIBICHUN TIepeHoca B razax.

Peanbabie ra3el. YpaBuenue Ban—nep—Baansca. Kputndeckoe cocrosinue.

TBepaoe cocrosiHue BeniecTBa. Kpucrammyeckue n amopdHble Tena, TaTbHAN | OIMKHAN
nopsnok. Kpucrannuyeckas perierka u 6azuc. JiueMeHTapHas siueiika, ee mapameTpbl. Tu-
bl KPUCTAJUIOB B 3aBUCMMOCTH OT BHJIa YACTHI] B y3JIaX PEIICTKU U UX B3aUMOJICHCTBUA.
TepmoarHaMHuueckas CUCTEMA, TAPAMETPHI COCTOSHUS, TEPMOAMHAMUYECKOE PABHOBECHE.
Bnytpennss sueprust cuctemsl. [lepBoe Havaio TepMOIUHAMUKH.

[Muknuyeckue npoueccel. Padora rukna. O6paTtumblie 1 HeoOpaTUMBbIe TIporiecchl. Termo-
BbIe aBurarenu. KIIJ[ renmoBoro gsurares.

[uxn Kapno. KITJ] nuxna Kapro qns uaeansHoro raza. O6patumocts nukia KapHo. Bro-
poe Havajao TepMOANHAMUKH.

DHTpOMNUS UACATBHOTO ra3a. DHTPOMHUS KaK PYHKIIHUS COCTOSHUSA, €€ CTATUCTUIECKOE TOJI-
koBaHue. opmyna bonpimana.

3ananus 1J1s MpoBeeHMsI 3aUeTa:

ABTOMOOMJIH TMpoOEXall TPETh MYTH CO CKOpOCThIO v1 = 60 km/u. Jlanee %4 octaBmierocs
BPEMEHH OH €XaJl CO CKOPOCTbIO 02 =50 KM/4, a 3aTeM JBUTAJICS CO CKOPOCTBIO D3=
90 xM/4. HaliTu cpeqHIo CKOpPOCTh < 0> aBTOMOOUJIS HA BCEM IYTH.

MarepuasibHasi TOYKa ABUKETCS B INIOCKOCTH X) COTJIACHO YPAaBHEHUSM X = A1+Blt+C1t2
ny = A+ Bt + +C2t2, roe Bi=7Tm/c, Cy = -2 M/CZ, By=-1m/c, Co=0,2 M/c?. Onpenenuthb
MOJ1yJIN CKOPOCTH M YCKOPEHHUSI TOUKH B MOMEHT BpeMeHH 11 = 5c.

Teno Gpomeno mox yriom a = 30° K TOPU30HTY € HaYaIbHOW CKOPOCTBIO 1h = 20 M/cC.
[IpeneOperasi cOonpOTHUBICHUEM BO3AyXa, ONPEAETUTh CKOPOCTh Tela, HOPMAJIbHYIO U
TAHTCHLMAJIBHYIO COCTABIIIOIINE YCKOPEHMS M PaJnyC KPHUBHM3HBI TPAEKTOPHM YEPE3
Bpems t; = 0,5 ¢ mocie Havana nBwkeHusi. HaliTu ypaBHEHHE TPASKTOPHH IBUKCHUS Te-
na.
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10.

11.

12.

13.

14.

15.

16.

17.

Bapaban cenaparopa pagmycom R = 0,25 M Bparmiaercs mo 3akoHy ¢=A+Bt+Ct3, rae A
= 2,5 pan, B ==0,8 pan/c; C = 0,15 pan/cs. OnpenenuTh TaHTEHITMATBHOE d;, HOPMaJIh-
HOE ap U TIOJHOE @ YCKOPEHHS TOYEK Ha IMOBEPXHOCTH OapabaHa B MOMEHT BpeMeHH t =
10 c.

CMech CBHHIIOBBIX JIpOOMHOK ¢ quamerpamu d; = 1 MM u d; = 3 MM omycTwiu B 6ak ¢
ridiepuHoM BbicoTol h = 1 M. Hackosibko mo3ske ynaayT Ha JHO APOOHMHKH MEHBIIIETO
JaMeTpa 10 CPaBHEHUIO ¢ IpoOMHKaMu OoJbiero nquamerpa? JluHamudeckas BS3KOCTb
mmnepusa = 1,47 Iac.

Onpenenutb CKOPOCTh v IYJH, €CJIM OTKJIOHEHHE OT MUIIEHH NP CTpesibOe BJIOJIb Me-
puanaHa cocraBisieT 6,2 ¢cM BIpaBo OT LEeHTpa. PaccrosHue no mumenu S = 900 M,
cTpenbGa MPOM3BOAMTCS Ha HpOTe ¢ =54°. CKOPOCTH IYIIH CYHTATH OCTOSHHOA.

[Tyns maccoit 9 T, nersias TOPU30HTAIBLHO O CKOpocThio 600 M/c, mpoOuBaeT BUCAIIUI
Ha HUTH Opycok maccoit 140 1, BcaencTBre 4Yero CKOPOCTh MYJIM YMEHBIIAETCS B TIOJATOPA
pa3za. OnpeaenuTs KOJIUYECTBO TEIUIOTHI, BBIICIMUBILEECS IIPU yaape.

Hlap u chepa oAMHAKOBOTO pajinyca U MacChl CKAaThIBAIOTCS MO0 HAKIIOHHOM IJIOCKOCTH C
OJIMHAKOBOM BBICOTHI. CKOPOCTH KaKoro Tejna OyaeT 0oJibllie B KOHIIE MTYTH B BO CKOJIBKO
paz?

CranbHo# mapuk maccoit m = 20 T moJiokeH Ha MpyKUHHBIE Bechl Maccod M = 40 .
[Tpu 3TOM yalika BECOB OTKJIOHMJIACh HA Xo = 3 cM. Onpenenuts MakCUMallbHOE TI0Ka3a-
HHE BECOB, €CIIH IApUK OPOCHUTH Ha BEChl 0€3 HaYaIbHOM CKOPOCTH C BHICOTHI h = 40 cm
U T0CJIe yapa OH MOJIIPBITHYN Ha BHICOTY h1= 17 cM. Yiap cuutaTh abCOJIIOTHO YIIpy-
TUM.

B nme cocyma umeercs otBepctue auamerpom d;. B cocyae Boma moaiepikuBaeTCs Ha
nocTossHHOM ypoBHe h. Cuutasi, 4T0o CTpysl HE pa30pbI3rUBacTCs U MpeHeOperas CHUiiaMu
TPEeHHsI B KUJIKOCTH, OMPEACIUTh IUaMeTp CTPYH, BBITEKAIOIIEH U3 cocy/a, Ha paccTos-
auu hy= 2h ot ero gua.

3aBpems t=1 uyepe3 TpyOy nuamerpom d = 40 cMm nmpokayuBaeTcs ra3 maccod m =15
kr. Jlnnamuueckas Ba3kocth raza 7= 10 Ila c. Ecau 3a xapakTepHblil pa3Mep NpUHATD
JHaMeTp TpyOBbl, TO KpUTHYECKOE 3HaueHue ducna PeliHoneaca Re, 118 namuHapHOro
tedeHus raza pasHa 2000. Onpenenure xapakTep TEUEHHUS Tasa.

Hauanphas ¢aza rapmonunueckoro xonebanus pasna 0. [Tpu cmemennn x;3 = 2,4 cM 0T
MOJIOKEHUSI paBHOBECHS Tena Maccot 50 T CKOpOCTh Tena v1 =3 ¢M/C, a IPU CMEIIEHUHN
X2 = 2,8 cM ero ckopocTh v1=2 cMm/c. HaiiTu amMmmurtyny v nepuoj 3Toro kKosuebaHus, a
TaKKe MOJHYI0 MEXAaHUYECKYIO SHEPTHUIO.

DHeprusi 3aTyxarolux Kojie0aHWW MasTHHUKA, MPOUCXOJANIUX B HEKOTOPOW cpene 3a
Bpems t= 1,5 muH, ymensmunace B N = 75 pa3. Onpeaenuts Ko3pPUIueHT conpoTHB-
JeHus I cpefpl, eciu macca M masitHuka pasHa 200 r.

Cocya pa3zieneH neperopojikaMu Ha TpH 4acTH, 00beMbl KOTOPBIX paBHbI Vi, Vo, V3 1 B
KOTOPBIX HAaXOJATCs Ta3bl IPU JIABIIEHUAX pi1, p2 U p3 COOTBETCTBeHHO. Kakoe naBie-
HUE B COCYJIE YCTAHOBUTCS MOCJE yIaJIeHUs IEPEropoOK, €ClIi TeMIlepaTypa Mpu 3TOM
ocTajgach HEU3MEHHON?

Bapomerp B xabuHe neTsiiero BepTojeTa mokaspiBaeT nasienue p = 90 klla. Ha xakoit
BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOM IJIomaaKe 6apoMeTp MoKa3bIBall JaBICHUE po
=1 atm? Cuunrate, 4TO TEMIIEpaTypa Bo31yxa paBHa 17 OC ¥ He M3MEHSIETCS C BHICOTOIA.
Kucnopon, 3anumaBmmii oobem Vi = 1 1 npu naBineHun p; = 12 at™m, aamabaTudecku
pacmmpuiics 10 oobema Vo = 10 1. Onpenenuts paboTy A paciiupeHus rasa.

A3or, 3anuMaBmii o0bem V1 = 1 1 mog gaBnenuem pl = 2 aTm, pacmmpurics 10 o0be-
Ma V2 =28 1. Onpenenuts paboTy paclIMpeHus ra3a, eciid pacluperue uaer 1) uzoxo-
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puuecky; 2) nzorepmuuecku; 3) uzobapuuecku; 4) agmabatHo. Kak cooTHocATCs 3TH
paboThI?

18. Haiitn m3Menenue sutpornu npu Harpesannn 100 r Bogst ot 0 1o 100° C u mocnexyio-
I1€M IPEBPALICHUN BOJIbI B IIap TOH K€ TeMIEpaTyphl.

19. Onpenenuts ynciao N aToMOB, NPUXOAALIMXCS HAa OJHY JIEMEHTapHYIO S4YeiKy, nepBoe
KOOpPJMHALIMOHHOE YKMCIIO Ni (YUCIIO OMMpKalIIMX aTOMOB) U paauyc 1 MEepBOM KOOpau-
HaIlMOHHOM cepsl (paccTossHUE MeX Ay OMMKaiIIuMU aTOMaMu) ISl PELIEeTOK CO CTPYK-
typamu 1K, OLIK, 'K, BIIK.

20. AnnorponHast MoauduKaus o-xenesa umeet ctpykrypy OLIK ¢ mocTosHHOM penieTku
a;=2, 86 A, y-xenesa — crpykrypy I'lIK ¢ a = 3,56 A. OnpeneanTs OTHOCHTENBHOE H3-
MEHEHHUE TIOTHOCTH JKeJe3a MPH MEPEXOe ero U3 o- B Y-MOJUPHUKAIIHIO.

TecTsl 1J151 NpOBeIeHUs 3a4eTa:

[To nucuunnuue «®U3UKa» MPETyCMOTPEHO MPOBEACHUE KOMITbIOTEPHOTO
TecTUpoBaHUs. TecToBble 3a/laHus o AucHUIUIMHE «DU3nKa» BKIIOYEHBI B 0a3zy
TECTOBBIX 3aaHuil «DHU3MKa» B KOHCTPYKTOPE TECTOB aJallTUBHOU CTPYKTYpHI Te-

ctupoBanus (ACT) u umerorcst B Hanmuuu B LleHTpe nHPOpPMAIIMOHHBIX TEXHOJIO-
ruit KyoI'AY.

[IprmMepbl TECTOBBIX BOIIPOCOB
|. Mexanunka
S: MexaHuka usydaer...
- ABUJKCHUC TCJI C YUCTOM IIPUYIKH, BBI3bIBAOIIUX ABUXKCHUC
- pa3JIMYHbIC BUABI MCXaHUYCCKOI'O ABMIKCHU S oe3 y4€Ta IMPUYINH, BbI3BIBAOIINUX 3TO ABUKCHUC
- YCJIOBUA paBHOBECUA TCJI, HAXOAAUXCA IO I[GI\/JICTBI/ICM CHII
+: BUJIbI MEXAHUYECKOT'O IBMKECHUA U IMPUYKUHBI UX BO3HHKHOBCHHA

-2 S: Maccoii Tena Ha3bIBA€TCS BEJIMUMHA, ...

: U3MepsieMasl KOJIMYECTBOM BELIECTBA, COAECPKALIEMCS B JAHHOM TeEIIe
: U3MepsieMas CUJIOH, ¢ KOTOPOM TeJO MPUTATUBAETCA K 3eMIie

-, UI3MepsieMasi OTHOIIIEHHEM Beca JIaHHOTO BEILECTBA K €ro 00bemMy

- IBJIAIOLIASACS MEPOM MEXaHUYECKOIO B3aUMOJAECHCTBUS TEN

+: onpeaestonasi ”HEPUMOHHBIE U TPABUTAIMOHHBIE CBOMCTBA TEN

S: BpeMms paBHOMEPHOTO ABUXKEHUS aBTOMOOWJIS MO MOCTY JuinHOM 480 M co ckopocThio 18
KM/Y paBHoO. ..
+: 96 ¢ - 27¢ - 274 -2 8640 ¢

S: BwicoTa moMa Ipu BpeMeHH TaJICHUN COCYJIBKH 2 ¢ TIOCIe Havyalla IBHKCHHS PaBHO. ..
- 15Mm +:20m - 45 M -1 60M

S: Teno nBuUXercs ..., €CIIM CyMMa BCEX JICHCTBYIOIIMX CUJI paBHA HYJIIO
-: PABHOYCKOPEHO

- 110 OKPY>KHOCTH

-: C IBMEHEHUEM CKOPOCTH

+: IPSIMOJINHEIHO ¥ PABHOMEPHO MJIM TOKOUTCS

S: Cuna Tsru aBromoousst maccoit 14 T mpu npoxoxaeanu 50 M 3a 10 ¢ ¢ koadduuneHTom Tpe-
Hus 0,05 paBHa...
+: 21 kH. - —7xH - 21H - 7TH

16



S: Kunetnueckoi 3Hepruei Ha3bIBaeTCs. ..

-: DHEPIrus, 3aBUCSIIAs OT B3aMMHOI'0 PACIOI0XKEHUS Tl UJIM YacTel Tena
-: DHEprus Tela, NOJHATOro HajJ 3emilei

-: DHEprus NaJaroulero Tejaa

+: sHeprus, 00yCIOBICHHAS MEXaHMYECKUM JIBMYKEHUEM TeI

S: IloTeHunanbHas SHEPrHs NOJHATOTO OTHOCUTEIBHO MTOBEPXHOCTU 3eMiln Ha BbicoTy 20 M Te-
Jla Maccoi 3 Kr paBHa...

-2 60 dx +: 600 dx - 0,15 Ix - 1,5 Ix
V1: Konebanus v BOJIHbBI

S: FapMOHI/ILICCKI/IMI/I KOJIEOAHHMSIMH HA3BLIBAIOTCH. ..

- KOJIG63.HI/ISI, COBCPpHIAOIIUCCA OTHOCHUTCIIBHO IMOJIOKCHUA PaBHOBCCHUA

+: KOHGGaHI/IH, COBCpHIAIOIIUECS 110 3aKOHY CHHYCa UKW KOCHUHYCa

-. BBIHYXJCHHBIC KoJieOaHus Teja oA, ASMCTBHUEM BHEIITHEH CHIIBI

- CBO6OI[HBIC KoJIeOaHMS B pE3YIbTATC KaKoTo-JIM00 OJHOI'O HA4YaJIbHOI'O OTKJIOHCHU A

S: Tlepuon konebGanuii MoJABEIIEHHOTO K MpyxuHe x)ecTkocThio 0,05 H/m rpysa maccoit 200 r
paBeH. ..
+:13 ¢ - 25¢ -1 524 ¢ - 3,1c

S: Nsmenenwue as3pl rapmoHHUecKoro konedanus Ha 180 rpagycoB COOTBETCTBYET. ..
-: MOJHOMY NEPHOYy KOJIeOaHUs

+: TIOJIOBUHE MEpHOa KOJICOaHUs

- YETBEPTH NEepHoJia KoJeOaHus

-: JIBYM IIepHOaM KOJIeOaHuUs

S: Jlnuna paaroBoaHbel 600 M COOTBETCTBYET YaCTOTE...
- 2MI'n +: 0,5 MI'g - 1,5 MI'n -2 6 MI'n -: 3MI't

Il. Moaexyasipuasi pusnka U TepMOIMHAMHMKA

S: Temmneparype 50 K cooTBeTcTBYeT 3HaUeHHE TeMMeparypsl 1o Llenbcuto. ..
- 323°C +:-223°C -1 50°C - -50°C

S: CpenHsis KBajipaTU4YHas CKOPOCTh MOJIEKYJ a30Ta MpH yBEIMYEHHM TeMIIepaTyphl rasza B 4
pasa...
- He nu3menutcs. -: YBenuuutcs B4 pasza. +: YBenuuurtcs B 2 paza.-: YMEHbIIUTCS B 2pa3a.

S: BHYTpCHHHH SHEPTUA UACaJIbHOTO OJHOATOMHOT'O I'a3a paBHA...
-1 2RT/2 -1 3pT/2 +: 3pV/2 - pVI/3 -1 3VT/2

S: Uwmco creneHei cBo0OIbI | 0THOATOMHOM MOJICKYJIBI IPU KOMHATHOW TEMITEpaType paBHo. ..
-1=5 +:1=3 -1=6 -i=1

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

S: Cogepuiennas razom padota mpu nosydeHur 500 K TErIOoTHl U yBEIMYECHHH TPH ITOM
BHyTpeHHel sHeprun Ha 300 /Ix paBHa. ..
+: 200 JIx - 800 [Ix 0 - 500 Jx

17



S: CosepiuenHast pabounm TenoM padora B TerioBoM asuratene ¢ KI1J{ 30 nporenToB mpu mo-
Jy4eHUU OT HarpeBarens S5 kJ[>k TemioTel paBHa. ..
-2 150 000 JIx +: 1500 JIx -2 150 Ix -2 67 IIx

KoMneTeHnusi: crmiocoOeH y4acTBOBAaTh B OCYIIECTBICHHN TEXHOJIOTUICCKUX
MIPOIIECCOB TI0 MH)KEHEPHBIM H3BICKAHUSIM, MPOSKTUPOBAHUIO, CTPOUTEIBCTBY, IKC-
TUTyaTallii PEKOHCTPYKIIMM OOBEKTOB MPUPOI000YCTPONCTBA M BOJIOMOIB30BAHMS
(OIIK-1).

3aganus 1JIs1 KOHTPOJIbHOM padoThI
3ajaHusl COCTABJICHBI IO TPUALIATUBAPUAHTHOU cUCTEME (MPUBEICH OJUH U3

BApUAHTOB).

Konrpoabnas padora Ne 1. Mexanuka. Mexanu4eckue KoJieO0aHusl.
Yupyrue BOJIHBI

1. Kamenb, OpollleHHBIM TOPU30HTAILHO, YAl Ha 3eMJII0 uepe3 Bpemsi t = 3 ¢ Ha
paccrossauu | = 27 M 1o ropu3oHTamu 0T Mecta Opocanus. C Kakoi BBICOTHI h
OporieH kaMeHb? C Kakoi CKOPOCThIO U, OH OporieH? C Kakoil CKOPOCTBHIO U OH
ynazer Ha 3eminto? Kakoil yrosr ¢ COCTaBHT TPaeKTOpUs KaMHS C TOPU30HTOM B
TOYKE €T0 NaJeHUs Ha 3eMII0?

2. K pesunoBomy mHypy muHou | =40 cMm 1 paarycoM r = 1 MM MOJBEIICHA THPS
maccord m = 0,5 xr. 3Has, uro Mmoxysb fOHra pesunsl £ = 3 Mlla, HaiiTu nepuon
BEPTUKAJIbHBIX KOJIEOaHUI THPH.

KonrpoabHasi padora Ne 2. Moaexkyasipuas ¢pusuka. Tepmoannamuka

1. Tpexatomuslii ra3 noxa gasienuem P = 240 klla u remnepatype t = 20°C 3anu-
maet 00beM V = 10 5. Onpenenuts TemnoeMkocTs C, 3TOro raza npu NOCTOSIHHOM
JTABJICHUU.

2. Ckonpko TermnoTel noromarot 200 T Bogopoaa, HarpeBasich OT 0° bi (o) 100° C npu
NOCTOSIHHOM JAaBieHuu? KakoB npupocT BHyTpeHHel sHeprun raza? Kakywo pado-
Ty COBEpIIaeT ra3?

Temsbl pedepaToB
BelecTBo 1 aHTUBEILECTBO.
[IpocTpancTBO U BpeMs B pusuke.
CoBpemeHHas ¢u3nyeckas KapTHHA MUpa.
Kocmonornueckue runoressl 0 TPOUCX0KICHUN BeelleHHOoi.
I'paBuTanus.
CrnenuanbHas TEOpUsE OTHOCUTEIBHOCTH U €€ SKCIIEPUMEHTAIbHAS IIPOBEPKA.
OO1m1ast TeOpHst OTHOCUTEIBHOCTH U €€ HKCIIEpUMEHTAIbHAsl IPOBEPKA.
BoinykaeHHbIe KoJie0aHUs U pe30HaHC.
3BYK U €ro paclpoCTpaHEHUE B Pa3IMYHbIX Cpeaax.
WNnudpa3Byk u yabTpa3ByK, UX HUCIOIb30BaHUE.
[IIym 1 ero BAMsSHUE HA YEIIOBEKA.
Kpucramisl 1 ux cBoiicTsa.
I'paden n mepcreKTUBHI €0 IPUMEHEHHUS.

o
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14.
15.

O 00 1 N DN B W —

Meramarepuanisl.
CuHepreTnka Kak HayKa O CaMOOPTaHU3aMHA OTKPBITBIX CHCTEM.

Tembl 1200paTOPHBIX padoT:

. I3MepeHue JUIMH MITaHTeHIUPKYJIEM U MUKPOMETPOM.

. IIpoBepka 3akoHa ['yka u onpeanenenus moayis FOHra craabHONM POBOJIOKH.

. 3yueHue 3aBUCUMOCTH NEPHOAA YIIPYTUX KOJeOaHUI OT Macchl.

. OHpGI[eJIeHI/ISI IJIOTHOCTH CBITY4YHX TCJIL.

. 3yueHue 3aKOHOB BpalllaTeIbHOIO ABUKEHHS TBEPOTO Tela.

. OHpGI[eJIeHI/Ie YCKOPCHHA CHJIBI TAXKCECTH IIPU IIOMOIIIU MAaTCMATUYCCKOI0O MasdTHUKA.

. Onpeznenenue BIaXHOCTH BO3yXa.

. Onpenenenue ko3 huLIneHTa BI3KOCTH KUIKOCTH MeToioM CTokca.

. Onpenenenue ko3duuneHTa NOBEPXHOCTHOIO HATSXKEHMs KHUJKOCTU IO CIIOCO0Y OTpbIBa

KaIUIH.
10. Ompenenenue yaenbHON TEMIIOEMKOCTH HCCIIEAYEMON KUIKOCTH € MTOMOIIBIO AIIEKTPOKAIO-
pumerpa.

11. Onpenenenue nokaszatesns aguadaThl BO31yXa METOIOM aiMabaTHOTO pacIIUpPEHUsI.

12. Onpenenenue yaenbHON TEIIOTHI TIAPOOOPa30BaHUs BOJBI.

KOMHCTCHHI/IH: CIroco0eH Y4aCTBOBATH B OCYHICCTBJICHUH TCXHOJIOTMYCCKHUX

MIPOLIECCOB M0 MHYKEHEPHBIM H3BICKAHUSIM, MPOEKTUPOBAHUIO, CTPOUTEIBCTBY, IKC-
TUTyaTallii PEKOHCTPYKIIMU OOBEKTOB MPUPOJ000YCTPOICTBA M BOJOMOIB30BAHMUS
(OIIK-1).

10

BOHPOCI)I K O9K3aMeHYy:

CBoiicTBa JIEKTPUUECKOTO 3apsiaa. DIeMeHTapHbIN 3apsa. Toueunsrii 3apsia. 3akon Kyio-
Ha.

OnekTpuueckoe 1noje B Bakyyme. HanpsikeHHOCTB anekTpudeckoro noid. I'papuueckoe
n300pakeHue ekTpuueckux nojuei. Ipunnun cyneprnosunuu noneil. Teopema "aycca
JUIS DJIEKTPOCTATUYECKOTO TOJISL.

Pa6ota cun snekTpudeckoro nois. Ilorennuan. Teopema o nupkyasuuu sektopa F . Io-
TEHIMAJIBHBIN XapaKTep AMEKTPOCTATUUECKOTO MOJIsl. DKBUMOTCHIIMAIBHBIC JIMHUH U T10-
BepXHOCTH. CBs3b NOTEHIIMAIA U HANIPSKEHHOCTH 3JIEKTPUUYECKOTO MO,
Knaccudukanus Beniectsa (IpOBOAHUKH, OITYIPOBOJAHUKH, TUAIEKTpUKN). [IpoBogHUKH
B AJIEKTPUYECKOM T0JIEe. DIEKTPOCTATUUECKAs 3aINUTA. DIEKTPOEMKOCTh YEAUHEHHOTO
MIPOBOJIHUKA.

KoHnneHcarop, 31€eKTpOeMKOCTh KOHAEHCATOpa, COEIMHEHUE KOHJIEHCATOPOB. DHEPrus
YEAMHEHHOTO TIPOBOIHUKA U KOHJIEHCATOPA. DHEPTHUs U TIIOTHOCTh YHEPTUHU IJIEKTPOCTa-
THYECKOTO IOJIS.

JusnexTpuku B dneKTpudeckom mnodie. [lonsipuzanus qudieKTpUuKoB. DIEKTPUISCKUN TU-
noJsib. Bexkrop nonsipuzaunu. Buabl AM3IEKTPUKOB U MEXAHU3MBbI X MOJISIPU3ALUH.
DIIeKTPUUYECKHI TOK, YCIOBHSI €T0 CYIECTBOBAHMS M XapaKTepUCTUKH. CTOPOHHUE CHITHI.
DIEKTPOABUKYILAsA CUJIA U HANIPSIKEHUE.

3akon OMa 111 OJHOPOAHOTO M HEOTHOPOHOTO yyacTka menu. 3akoH Oma B nuddepen-
[UAIBHON dopMe.

ComnpoTHBiIeHNE IPOBOJHUKOB U UX COCTMHEHNE. 3aBUCUMOCTh COTIPOTUBIIEHUS METAJLIOB
OT TeMIneparypsl. SIBlIeHHE CBEPXITPOBOIUMOCTH.

PaboTa 1 MOIITHOCTH B 1€MW MTOCTOSTHHOTO TOKAa. 3aKkoH J[koyins-JIeHiia B UHTerpaibHON 1
muddepernmansHoi Gopme. Knaccuueckas Teopus 2JIEKTPOIPOBOIHOCTH MeTaIIOB [py-
ne-Jlopenna.
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30HHAas TEOPHS TBEPBIX TEJl. 30HHBIE IUArPaMMbl IPOBOIHUKOB, IIOJIYIPOBOJHUKOB U
JUBJIEKTPUKOB. DNEKTPONPOBOIHOCTh METAJIOB U IOIYIIPOBOJHHUKOB.

JleficTBHE 37IEKTPUYECKOTO U MAarHUTHOTO T10JIs1 HA ABWXKYIIUKCA 3apsia. MarauTtHas cuma
Jlopenua u ee coiicTBa. 3akoH buo-CaBapa-Jlamnaca.

3akoH AMriepa. BzaumoeiicTBue napanienbHbIX TOKOB.

PaboTa 1o nepeMerieHuo NpOBOJHUKA C TOKOM B MarHUTHOM 11osie. OCHOBHBIE 3aKOHbI

MarHMTHOTO II0JIs B BaKyyMme: Teopema [aycca, Teopema 0 LMPKYJIAUK BekTopa B (3akoH
MOJIHOTO TOKa). BuxpeBoil xapakTep MarHUTHOTO TIOJIS.

MarnutHoe nosne B Bemectse. HamaramdeHHocTs. IHAYKIMS ¥ HAPSY)KEHHOCTh MarHUT-
HOTO 110JIs1. MarHuTHas MPOHUIIAEMOCTh U MArHUTHAs BOCIIPUUMYHUBOCTb.

Bunbr maraetnkoB. CBoiicTBa JMaMarHEeTUKOB | MapamarHeTHkoB. CBoiicTBa peppomar-
HEeTHKOB. MaruuTHbIN ructepesuc. Touka Kropu.

3akoH anekTpoMaruuTHo nHaykuuu ®Papanes. [Ipasuno Jlenna.

NHaykTuBHOCTH KOHTYpa. CaMOMHAYKIMSA. B3aumMHas nHAyKIUsA. DHEPrusl ¥ IIOTHOCTh
SHEPIUHM MATHUTHOTI'O ITOJIA.

Buxpeoe anektpuueckoe nosie. Tok cmenienus. [lonnas cucrema ypaBHeHuiit MakcBemia
JUISL JIEKTPOMArHUTHOTO MOJIS.

DnekTpuueckuii KoneOaTebHbIN KOHTYp, ypaBHEHHUE KosiedaTensHoro kourypa. Coo-
cTBeHHbIE Kosebanus. opmyna Tomcona.

3aryxarolre 1 BhIHY)KJIEHHbIE KoJeOaHus B JJIEKTPUYECKOM KOHTYype. Pesonanc Hanps-
JKEHHUI U TOKOB.

IlepemeHHBII TOK, MTHOBEHHOE, ACHCTBYIOIIEE 3HaUYECHUE TOKa, HanpsukeHusi. ConpoTus-
JIEHUE, EMKOCTh U MHAYKTUBHOCTH B IIENIM [IEPEMEHHOI0 ToKa. 3akoH OMa i enu Ine-
PEMEHHOTI0 TOKa.

Pabora 1 MmoutHOCTH TIepeMeHHOr0 TOKa. Ko3(h(UIMeHT MOIIHOCTH.

OTKpBITHIN KONEeOaTeIbHBINA KOHTYP U ero uznydeHue. CBoOOAHOE 3EKTPOMAarHUTHOE T0-
JIe ¥ €T0 CYIIIECTBOBAHKE B BUJE dJIeKTpoMarHuTHOU BosiHbl (OMB). [Tnockas OMB u ee
ypaBHeHue. [lonepeunocts OMB. DHeprus u notok sHepruu, Bektop [loiintunra. [lkana
AJIEKTPOMATrHUTHBIX BOJIH.

I'eomeTpuyeckas onTUKa Kak MpeAesIbHbIN cay4dall BOMTHOBOW onTuky. [Ipunnun depma.
3akoHbI reomeTpudeckoi onTuky. [lonHoe BHyTpeHHee oTpakeHue. BomokoHHast onTHKa.
CgeroBble BostHbI. IHTepdepenius cBeToBbIX BosH. KorepentHocts. HTEpPEepeHINOH-
Has cxeMa FOnra. uTtepdepomerpsl.

Hudpakuus csera. [Ipunuun I'olirenca-dpenens. Audpakuus Openens. 3oHHas mia-
ctuHka. Judpakuusa @paynrodepa. udpakunonHas penierka.

Judpakius peHTTeHOBCKUX JTydel Ha MPOCTPAHCTBEHHBIX KPUCTAIIIMUECKUX peleTKax,
dbopmyna Bynsda—bporra.

EcTecTBeHHBIN U NOJIAPU30BaHHBINA cBET. Buapl nonspusanuu ceera. [lonspusatopsl. 3a-
KOH Mamroca.

[Tonsspu3zanus cBeTa Npu OTPaKEHUHU OT JUAJIEKTPUKOB, 3aKOH bprocrepa. [lomspuzanus
CBETa MPH ABOMHOM JTydenpesioMIICHUH. J(uXpousm.

I'mnoresa I1nanka u nonstue o ceeroBom kBante. @opmyna Ilnanka. ®OTOHBI U UX CBOW-
ctBa. /laBnenue ceera. pdext Komnrona. @orosnexkrpuueckuii 3 exr.

BonnoBele cBoiicTBa Mukpouactuil. ['unoresa ae bpoiins. CooTHolIeHne HEONpeIeTIeH-
Hocrel ['elizenOepra. BonnoBas ¢yHkius u ee ¢puznueckuii cmpica. YpasHenue lpennn-
repa.

Mopens aroma Tomcona. OnbiTer Pesepdopia mo paccesHuro o-dactuil. SaepHas MOeb
aroma. [Iocrynarsr bopa.

CHOHTaHHOE M BBIHYK/JIEHHOE U3JIy4YEHHE. Y CUIIEHUE CBETA IIPU MPOXOKIACHUH Yepe3 UH-
BEPCHO 3aCEJIEHHYIO Cpelly, 00IIasi cxema ONTHYECKOro KBaHTOBOT0 reHepaTopa. CBoiicTBa
Ja3epHOro u3iydeHus. [Ipumenenue na3epos.

AtomHoe sapo. HyknonHas Mozens sapa. [IpoToHsl 1 HENTPOHBI. 3apsia U MacCOBOE YHC-
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70 siapa. V3oTonsl U u300apsl. SlaepHble Cuilbl, yCTOHYMBbIE U HEYCTOMYUBEIC siApa. DHEp-
THUs CBSI3U U YCTOWYUBOCTH siapa. [ledekT Macchl.

PagroakTuBHOCTB. 3aKOH paMOaKTUBHOTO pacnana, a-, f, y-usnydenue. [IpaBumna cme-
LICHHUS.

3aaHus 11 IPOBeeHHs] IK3aMeHa.

JIBa miapuka OJMHAKOBBIX PaJHyca W MAacChl IOJBEIICHBI HA HUTSIX OJMHAKOBOW JUIMHEI
TaK, 4TO MX MMOBEPXHOCTH compuKacaroTcs. [locie cooOueHns maprukaM OIMHAKOBOTO
sapsina = 0,4 MKKJT OHH OTTONKHYJIHCH APYT OT APYyra H Pasorutuch Ha yron 2a = 60°.
HaiiT Maccy KaJ0ro HIapuka, eClii pacCTOSHHE OT LIEHTpPA APUKOB JI0 TOYKH MOJBECa
| =20 cm. KakoBa nosmkHa OBITH IUIOTHOCTh MaTepualia MIapUKOB, YTOOBI P MOMEIIe-

3 o o
HUHU UX B KEPOCHUH C INIOTHOCTBIO IOK = 0,8 r/cM~ ¥ OTHOCHUTEILHOU JUDBJICKTPUICCKOH

IPOHULAEMOCTBIO & = 2 YIJIbl PACXO0XKJIEHUS HUTEW HE U3MEHUINCH?

JIBa oMHAKOBBIX IO BeMMYMHE (1= (2= 2 HKJI ¥ IPOTUBOMOJIOXKHBIX IO 3HAKY 3apsja
pacnosnoxeHsl Ha pacctosHuu 20 cM. HaliTu HanpsKeHHOCTh 3JIEKTPUUYECKOTO IO B
TOYKE, HaXO/ISIIENCs Ha pacCTOsIHUM 1 = 15 cM oT mepBoro u I, = 10 ¢cM oT BTOpOTO 3a-
psna.

Bocewmb 3apsikeHHBIX BOASHBIX Karenb paguycoMm I = 1 MM u 3apsiaom ( = 0,1 uKi kax-
Jlasi CIIMBAIOTCS B OJTHY OOIIYIO BOASIHYIO Karuito. Haiitu moTeHinan 00IbII0N Karuii U ee
MOBEPXHOCTHYIO IJIOTHOCTH 3apsiia.

Mexly maacTHHaMHU IJIOCKOTO KOHAEHCATOpa, 3apsKEHHOTO 10 Pa3HOCTH MOTEHIMAIOB
U = 600 B, naxoasrcs aBa cios IUAJICKTPUKOB: CTEKIJIA C JUAICKTPUUECKOM MPOHUIAE-
MOCTBIO &1 = 7 TOMIUHOMN d; = 7 MM 1 200HUTA C AUIIECKTPUUECKON POHUIIAEMOCTHIO &
= 3 rtommuuoi dy = 3 mm. Ilromanp Kaxmoil miacTuHbl KOoHAeHCaTtopa S = 200 oM,
Haiitu: 1) 351€KTpOEMKOCTh KOHJEHCATOpa; 2) HHAYKIHUIO 3JIEKTPUYECKOro Moiis; 3)
HANPSDKEHHOCTD AJIEKTPUYECKOTO OIS U MaJieHHe MOTeHIIMAala B KaXKIOM CIIOe.
Konnencarop emkocThio 3 10 @ 6b11 3apsbKeH 10 pazHoctu notenuanos 40 B. Tlocne
OTKJIFOUEHHUs OT UCTOYHHMKA TOKAa KOHIEHCATOp ObUI COEIMHEH MapaieIbHO C JIPYrHM
KOHJIEHCAaTOPOM €MKOCTBIO 5:10° ®. Kakoe KOTHYECTBO SHEPrUM MEPBOTr0 KOHACHCATOPA
u3pacxoayeTcs Ha 00pa30BaHUE UCKPBl B MOMEHT MPUCOEIMHEHUSI BTOPOI0 KOHJEHCATO-
pa?

Onpenenutb CperHIO CKOPOCTh YIMOPSAIOUYEHHOTO JBUKEHHUS 3JIEKTPOHOB B MEIHOM
IIPOBOJHMKE IpU cujie Toka B HeM 10 A u ceyeHnu npoBoJHMKA | MM, [IpuHATH, yTO Ha
KQKIBI aTOM MEAU NPUXOAMUTCS IO J1BA MIEKTPOHA TPOBOJUMOCTH.

HarpeBatenp 37meKTpUYecKOro YalHMKa UMEET ABE CEKIUU. [Ipu BKIOUYEHHH OJHOU W3
HUX BOJia B YallHUKE 3aKUIWT 4Yepe3 15 MUHYT, IpHU BKIIOUYEHUU APYTrOd — 4epe3 BpeMs
30 munyT. Yepes kakoe BpeMs 3aKUIMT BOJA B YaHUKE, €CIIM BKJIIOUUTH 00€ ceKiuu 1)
MOCJIEIOBATEIBHO; 2) apaJlIeIbHO?

Tok B npoBoanuke conpotusieHrneM R = 100 Om paBHoMepHO HapacTtaeT ot lg = 0 1o
Imax = 10 A B Teuenne Bpemenu 7 = 30 c¢. UeMy paBHO KOJIMYECTBO TEIUIOTHI Q, BBIjIE-
JIMBIIEECS 33 3TO BpeMs B IPOBOJIHUKE?

Ot ucrounuka ¢ Hampsbkeruem 100 kB Tpebyercs mepemath Ha paccrosiHue | = 5 km
mourHocTs P =5000 kBt. Jonyctumas notepst Hanpsbkenust B mpoBojgax AU =1 %. Pac-
CUNTaTh MHUHHMAJIBHOE CEUEHHE S MEIHOT0 NpPOBOJA, MPUTOMAHOTO Ui OTOW IIEIIH.
VY enpHOe COPOTUBIICHHE MEIH P = 0,017-10'4 Om-cMm.

10. HpOTOH " 3JICKTPOH, YCKOPCHHELIC OJMHAKOBOI Pa3HOCTHIO MMOTCHIMAJIOB, BJICTAOT B O~

HOPOJHOE MarHUTHOE 1noje. Bo CKoJIbKO pa3 paanyc KpUBU3HBI Ry TPAEKTOPUHU IPOTOHA
OoJbIIe pasnyca KpUBU3HBI Ky TPAa€KTOPHUHU JIEKTpOHA?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tox /=20 A, npoTekas o KOJIbLly U3 MEAHON IPOBOJIOKU ceueHueMm S= 1,0 MM, co3zia-
€T B IIEHTPE KOJblla MHAYKIMI0O MarHuTHOTO Tioist B = 0,2 mTn. Kakas pa3HocTh MoTeH-
[IMAJIOB MPHJIO’KEHA K KOHIIAM IIPOBOJIOKH, 00pa3yroIei KOJIbI0?

[To mpsiMOMY TOpHU30HTAIBHO PACIOIOKEHHOMY IIPOBOAY NpomyckaoT Tok |1 = 10 A.
[Tox HuM Ha pacctossHur R = 1,5 cM HaxoAWTCs napaylIeIbHBIA €My aTFOMUHUEBBIN MPO-
BOJI, 10 KOTOpOMY IpomyckatoT Tok |, = 1,5 A. Onpenennutp, Kakoi 10JkHA OBITH ILIO-
IaJb TOMEPEYHOI0 CEUeHUs alFOMUHHEBOTO IMPOBOJA, YTOOBI OH YJECpKHUBAJICS He3a-
KperieHHbIM. [lnoTHOCTD anmomunus p = 2,7 r/em’,

Karymka mmunoit | = 20 cm umeer N= 400 ButkoB. [1nomanp monepeyHoro cedeHus Ka-
Tymku S =9 cm2. Haiitn uaaykTuBHOCTH L1 KaTymku. KakoBa OyneT WHIyKTUBHOCTH L)
KaTyIIKHU, €CJIM BHYTPb KaTYIIKH BBEJECH XKeJe3HbI cepiedHUK? MarnutHas npoHuuae-
MocTh Matepuana cepaeunuka u = 400. Onpenenuts 3Hepruto Wy, MarHuTHOro 1oss B
Karymike rmpu Toke | =2 A B 00oux ciaydasx.

Karymka umeer unaykruBHocts L = 0,144 I'a u conpotusnenne R =10 Om. Yepes kakoe
BpeMs 1 mocse BKIIIOYEHHUS B KaTyIIKE MOTEYET TOK, PaBHBII MOJOBUHE YCTaHOBHBILIETO-
ca?

B nens nepemenHoro toka HamnpskeHueM U BKIIIOUEHBI IOCEN0BATENIbHO eMKOCTh C,
comnportuBienue R u unaykruBHocts L. Hailitu Hanpsbkenue U, eciu U3BeCTHO, YTO Ma-
JIeHUE HampsbKeHUs Ha KoHaeHcarope paBHo Ug = 20 B, na unnyktusHoctu U = 2 UC,
Ha conpotuBieHnn Ug = 2 U.. Haiitu yron caBura a3 Mexy TOKOM U HaIlPSDKEHHEM.
KosnebarenbHblif KOHTYp COCTOUT U3 KOHZIEHcaTopa eMKocTbio C = 2,22 H®D u KaTyIIKH
amuHoit | = 20 cM u paguycom R = 5 cM u3 MenHO#M npoBosioku auamerpom d = 0,5 mMm.
Haiitu norapudmuyaeckuii 1ekpeMeHT B 3aTyxaHus KoJeOaHui.

[Tnockas 31eKTpOMarHUTHas BOJIHA PACIPOCTPAHIETCs B OJJHOPOJHOM U30TPOIHOM cpeie
C JIUAJIEKTPUYECKOM MPOHUIAEMOCThIO ¢ = 2 U = 1. AMIUIMTYyAa HanpsyKEHHOCTH
JIEKTPUUECKOTro 1osis BoJHbI En=12 B/M. Onpenenuts pa3oByr0 CKOPOCTh BOJHBI U aM-
IUIUTYy HaNpsKEHHOCTU MarHUTHOTO I10JIs1 BOJIHBI.

[Ipenmer pacmonioxeH Ha pacctossHuu |1= 25 cM nepen nepeanum Gokycom coOuparo-
et nuH3bl. M300pakeHue mpeaMera HaxOAUTCs Ha paccTosiHuu l,= 36 cM 3a 3agHuM
doxycom. Onpenenure hokycHoe paccTtosHue f TMH3BI, e onTHYecKyro chily @, a TaKkKe
JHUHEIHOE (TIoTepeYHoe) yBenuieHue [ .

Ha skpane HaOmronaercss uHTepPEepeHIIMOHHAS KapTHHA B PE3YIbTaTe HATIOKEHHS JTydel
OT JIByX KOTepeHTHBIX UCTOUYHUKOB ( A = 500 HM). Ha myTu onHoro M3 nydeil nmeprneHu-
KYJSIPHO €My TIOMECTHIIU CTEKJISIHHYIO TacTUHKY (N = 1,6) Tonmmuon d = 5 mxMm. Ompe-
JIEJIUTE, Ha CKOJIBKO MOJI0C CMECTUTCS MIPH TOM UHTEpPPEPEHIIMOHHAS KapTHHA.
Hudpakmus Openenst HabrogaeTcst Ha PacCTOSTHUH 1,2 M OT TOYEUHOTO UCTOYHUKA. [1o-
cepearHe MEXy MCTOYHHKOM CBETa W SKPAHOM HaxoJIuTCs Auadparma ¢ KpyribiM OT-
BepctueM. OnpenenuTs JIMHY BOJHBI MA/Ial0IIET0 CBETA, €CIU JUaMETp OTBEPCTHS, NPU
KOTOPOM LIEHTP AU(PAKIMOHHBIX KOJIEI] Ha dKpaHe SBJIseTcs HanboJiee TEMHBIM, PaBEH
1,2 mm. HaiiTu paguycel uMeromuxcst Ha SKpaHe TuGpaKImOHHBIX KOJIeIl.

[TnacTuHKa KBapia TOMMMHON O = 2 MM, BbIpe3aHHAas MEPIEHAUKYISIPHO ONTHUYECKOM
ocH, TIOMEIIeHa MEXly JBYMsI CKpeIleHHbIMU HUKOJIsIMU. [IpeneOperas nmorepsimu cBeTta
B HUKOJISIX, OMPEACNIUTh, BO CKOJIBKO Pa3 YMEHBIIUTCS UHTEHCUBHOCThH CBETA, MPOILE/-
IIETO ATy CUCTEeMY. Y IelTbHOE BpalleHue KBapia 15 rpaa/mMm.

CxosbK0 (hOTOHOB UCITYCKAET dIEKTPUUECKas Jlamrouka MomHocThio 100 BT 3a Bpems 1
C, €CJIM MPEIIOI0XKUTh, YTO OHA U3TYy4aeT MOHOXPOMATHUYECKUN CBET C JIJIMHON BOJIHBI
600 HM 1 Bcs OTpedsieMas MOITHOCTh MAET Ha u3nydeHue. OnpenenuTs JaBieHUE Ha
CTEHKH JIAaMIIOYKH, CUUTas ee CPeprHuecKuM cocynoM paauyca 4 cM, CTEHKH KOTOPOIO
oTpaxaroT 15 % nagarouiero Ha HUX U3JIyYeHUs.
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23. IIpu mepexojie MMEKTPOHA U3 BO30YKIACHHOTO COCTOSHUS B OCHOBHOE HCITycKaeTcs ¢o-
TOH C JUIMHOU BOJNHBI Amin = 121 HM. Onpenenute nu3MeHEeHHEe MOMEHTA UMITYJIbCa dJIeK-
TPOHA TIPU ITOM.

24. Onpenenute JJIMHY BOJHBI 1€ Bpoiiist 3nekTpoHoB, 60MOapIupyOUIMX aHOI PEHTT€HOB-
CKOH TpyOKH, eclTi KOPOTKOBOJIHOBAS T'pPaHUIIA CIUIOIIHOTO PEHTTEHOBCKOIO CIIeKTpa A =
2 HM.

25. OnpenenuTs SHEPTHIO € Maccy M U UMITYJbC P (POTOHA, KOTOPOMY COOTBETCTBYET JUIMHA
BOJTHBI 4 = 380 HM ((uoneToBas rpaHUIla BUIUMOTO CIIEKTPA).

26. DJIEKTPOHHBIN IMYYOK YCKOPSETCS B AIEKTPOHHO-TYYEBOW TPYOKE Pa3HOCTHIO MOTEHITHA-
noB U = 0,5 xB. IIpunumas, 4ro HeonpeeneHHOCTh uMMyibca paBHa 0,1 % oT ero umc-
JIOBOT'O 3HAYEHUS, ONIPEICIIUTE HEOMPEACTCHHOCTh KOOPAMHATEI SJICKTPOHA.

TecTsl AJ151 NpOBeIeHUS IK3aMeHA:

(mpuMephI TECTOBBIX BOIPOCOB)
I1l. DnexkTpU4ecTBO M MarHeTHU3M
S: ICTOUYHUKOM 3J1€KTPOCTATUYECKOTO OIS ABISAETCA. . .
-: IOCTOSIHHBIN Mar"ur.
-: IPOBOJIHUK C TOKOM.
+: HENOABMKHBIN DJIEKTPUYECKUH 3apsill.
- IBIDKYILUICSL SIEKTPUUECKU 3aps.

S: Cuna B3auMOJeHCTBUS ABYX TOUEUHBIX HEMOJBUKHBIX 3apsAA0B IIPU YBEJINYEHUU PACCTOSHUS
MEXJly HUMHU B 4 pa3a...

-: yBenuuuTcs B 4 pasza

-: YMEHbIINUTCA B 4 paza

-: yBennuuTcs B 16 pas

+: ymenbmures B 16 pas

S: Mozynb HanmpsHKEHHOCTH JJIEKTPUYECKOTO TONS B IAaHHOW TOYKE NMPU YMEHBIICHHH 3apsiia,
CO3JAI0IIIEero MoJe, B 3 pasa...

+: yMeHbIIUTCS B 3 pasza

-: yBeJIMYUTCS B 3 pasza

-: YMEHbIIUTCS B 9 pa3

-: HE U3MEHUTCS

S: CutoBo# XapakTepUCTUKOW MAarHUTHOTO TIOJIS CITYKUT. ..
-: TIOTEHIIMAT

- Mar"HuTHas OpOHHULIACMOCTb

+: MarHUTHast UHIYKIUS

- pabora

S: Hagenennslit B pamke Moayis DJIC WHAYKIMH IPH YBEITMYEHUH MarHUTHOTO TIOTOKA ¢ 4 10
12 B6 3a 2 ¢ paBeH...
+: 4B -- 8B - 12B - 16B

S: Cuna Jlopenria, IeHCTBYOIIAS Ha 3apsiT, IBYDKYIIHICS C TIOCTOSTHHOW CKOPOCTBIO B MAarHUT-
HOM T10JI€ TIPOINOPLIMOHAIIBHA ...

+: BEKTOPHOMY IIPOU3BEICHUIO BEKTOPA CKOPOCTH M BEKTOPAa MarHUTHOW MHYKIIUN

-1 CKaJISIPHOMY IIPOU3BEJIEHUIO BEKTOPA CKOPOCTH M BEKTOpPAa MAarHUTHOW MHIYKIIUU

- CyMM€ CKOPOCTH ¥ MarHUTHOM MHTYKIIUU

-1 pa3HOCTH CKOPOCTH M MArHUTHOM MHIYKIIUU
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S: MHayKkTHBHOE CONPOTHUBIIEHHE KATYLIKH IIPU YBEJINYEHUN YAaCTOThI IEPEMEHHOTO TOKA B 2
pasa...

+: yBenuuuTcd B 2 pasza

-: yBesnuuTcs B 4 pasza

-: yBenuuutcs 1,41 paza

-: yBesqIM4uuTCs B 4 pasza

-: YMEHBIIUTCS B 2 pasza

S: lleiicTBytoniee 3HaueHre HanpspKkeHus 220 BOJIBT - €ro aMIUIUTYAHOE 3HAYCHHE. ..
-2 127 B -2 157 B +:310B -:440 B

S: OnuH U3 OCHOBHBIX MOCTYJIATOB TEOPUU MakcBemia ...

+: IepeMEeHHOE MarHUTHOE MOJI€ TOPOXKAAET BUXPEBOE IEKTPHUUECKOE
- MArHUTHOE T10JIE HE UMEET UCTOYHUKOB

-2 3JIEKTPUYECKOE M10JIE UMEET NCTOYHUKHU

-: IBMKYLIMHCA SJIEKTPUUECKHM 3aps]l CO3AAET MArHUTHOE TOJIE.

IV. OnTuka

S: CBer B oNTHYECKU OJTHOPOJTHOM Cpefie pacpOCTPaHSIETC. . .
-: 110 KCIIOHEHTE

+: IpSAMOJIMHENHO

- 10 CHHYCOU/IE

-: 110 rumnepoOoue.

S: dokyc - 370...

-1 pacCTOsIHUE OT ONTUYECKOI0 LIEHTPA JIMH3bI 10 TOYKH [1epEeCceUEHUs TPEIOMIICHHBIX JTy4yei

+: TOuka, B KOTOPOM IOCJIE€ MPETOMIICHUsS] COOMPAIOTCS BCE JIy4H, MaJarollie Ha JIMH3Y Iapaj-
JICJBbHO TJIAaBHOM ONTHYECKOM OCH

-: IPO3pPavYHOE TEJIO, OTPAHUYEHHOE JBYMS MIOBEPXHOCTSIMHU

-: TOYKAa, 4Yepe3 KOTOPYIO MPOXOJISAT JIYYH HE MPETOMIISACH.

S: KorepeHTHBIMU Ha3bIBAFOTCS BOJTHBEL. . .

-: pa3HOCTh (Da3 KOTOPHIX MEHSETCS C TEYEHHEM BpEeMEHU

+: pa3HOCTH (a3 KOTOPHIX OCTAETCS MOCTOSIHHOW BO BPEMEHHU
-: pa3HOCTh (pa3 KOTOPHIX BCErja paBHA HYIIO

-: moObIe BOJIHBI BCEr/ia KOTEPEHTHBI.

S: Jlucriepcueii cBeTa Ha3bIBACTCH ...

-: paccerBaHHe O€JIOr0o CBETa BEIIECTBOM

+: 3aBUCUMOCThH a0COJIFOTHOT'O TIOKa3aTelsl MPEeOMIIEHHs BEIIecTBa OT YacTOThI MaJaroIlero Ha
BEILIECTBO CBETA

-: TIOTJIOILIEHUE CBETa BELIECTBOM

-: oru0aHue CBETOBBIMH BOJTHAMH MPETSATCTBHIA.

S: Unrepdepenuueii ceera Ha3bIBaeTCS

- CJIO’KEHHUE B IPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM IOIY4aeTCs YCHIICHUE CBETA

- CJIOKEHHUE B IIPOCTPAHCTBE CBETOBBIX BOJH, IIPU KOTOPOM IOJIydaeTcs ociabiaeHne cBeTa

+: CIIOKEHHE B IPOCTPAHCTBE KOICPCHTHBIX BOJIH, IIPHU KOTOPOM IIOJIYHYACTCA YCUIICHHUC WA
ocnalieHne pe3yabTHPYIOLIEH CBETOBOM BOJHEI

- pasioxkeHue 0eoro cBera B CIEKTP JUGPAKIIUOHHON PEIIETKOM.
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S: ludpakuueii cBeta Ha3bIBACTCH. . .

-:  NIPOCTPAHCTBEHHOE TEepepaclpene]eHue SHEPIUU CBETOBOTO HM3IY4YCHUS TIPH HAJIO0KEHHH
JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJH

+: orubaHne CBETOBBIMHU BOJIHAMH HPEISITCTBHNA

-: OTpPaKCHHE U MPEIOMIICHHE CBETOBBIX BOIH

-! pa3iokeHue Oenoro cBeTa B CHEKTP TUPPAKIIMOHHON PEIIETKOM.

S: [onsipn30BaHHBIM HA3bIBACTCS CBET. ..

-: CO BCEBO3MOXKHBIMHU PaBHOBEPOSTHBIMU KOJICOAHMSIMH BEKTOpA HANPSHKEHHOCTU DJIEKTPHYC-
CKOT'O TOJIst

+: KonebaHus BEKTOpa HAMIPSHKEHHOCTH AJIEKTPHUYECKOTO TIOJIsI KOTOPOTo KaKUM-IT00 00pa3oM
YIOPSAOYCHBI

-: KoJieOaHUs BEKTOPOB HAIPSHKEHHOCTEH AJICKTPUYECKOTO U MATHUTHOTO TIOJIEH KOTOPOTO
MPOTUBOMOJIOKHBI

- HUCIIyCKaeMbIi €CTECTBEHHBIMU UCTOYHUKAMHU CBETA.

V. ATomMHas ¥ aepHas puzuka

S: Haumens1uas sHeprus TpeOyercs 17151 0CBOOOKACHUS 3JIEKTPOHOB, PACIIOJIOKEHHBIX Ha ...
-: Omkaiiiiei K siipy o0osiouke atoma

-: BHYTPEHHUX 000JIOUKaxX aTomMa

+: BHELIHEH 000JI0uKe aToMa

-: cBOOOAHOM opoOuTe

S: ATOMBI MOTYT...

-: U3nyyaTs 1100yI0 MOPLMIO SHEPTUH, a MOTJIOUIaTh JIMIb HEKOTOPBIM AUCKPETHBIN HA0Op 3Ha-
YEHUU SHEPTrUuu

-: [Tornomars n100yI0 MOPLMIO SHEPTUM, a U3Ty4aTh JMILIb HEKOTOPBIM AUCKPETHBIM HA0Op 3HA-
YEHUU SHEPTruu

+: M3ny4arh 1 DOMIOMATh JUIIb HEKOTOPBIA JUCKPETHBIN HaOOp 3HAUEHUI SHEPTUU

-: 3nmy4ath ¥ noraouars J1r00yo MOPLUI0 SHEPTUH.

S: Monens aroma bopa — 311€KTpOHBI MOTYT JIBUTATHCS B aTOME ...
+: TOJBKO IO OTpeeIEHHON OpOrTe

-: TOJILKO IO BHEIIHEN opOuTe

-: TOJIBKO I10 BHYTPEHHEN opOuTe

-: HE MOT'YT JIBUTaThCs

S:Snpo u3oToma paaus ¢ MacCCOBBIM YUCIOM 226 U 3apsSA0BBIM 88 COCTOUT U3...
-: 226 IpOTOHOB U 88 HEUTPOHOB

+: 88 mpotoHOB 1 138 HEWTPOHOB

-2 88 anexkTpoHoB U 138 mpoTOHOB

-: 138 mpoToHOB U 88 HEUTPOHOB

S: B xauecTBe TOIJIMBA AaTOMHBIX 3JIEKTPOCTAHIIMIA NCTIOIb3YeTCH . ..
+: ypan - KAMEHHBIN yTOJIb - KaaMui -: rpadur.

3amaHus 1y KOHTPOJILHOW padoThl

3aaHusl COCTABJICHBI IO TPUALIATUBAPUAHTHOU cUcTeMe (MPUBEICH OJUH U3

BAPUAHTOB).
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KonrpoabHast padora Ne 3. JnexrpocraTuka. IIoCTOSIHHBIN 3J1eKTPUYECKUH
TOK

1. B BepumHax paBHOCTOPOHHETO TPEYTOJIbHUKA HAXOATCS OJIMHAKOBBIE TTOJI0-
xuTenbHble 3apaasl = 2 HKn. Kakoil otpuniatensbHblit 3apsia (3 HE0OX0IUMO T0-
MECTHUTh B LIEHTPE TPEYTrOJIbHUKA, YTOOBI CHJIa IPUTSIKEHUS C €70 CTOPOHBI ypaB-
HOBECHJIA CUJIbI OTTAJIKUBAHUS TTOJIOKUTEIbHBIX 3apsI0B?

2. barapes u3 mocnenoBaTelbHO COCIMHEHHBIX compoTuBieHud Ry, R, , Ry m
DJIC 6 =10 B ¢ BHyTpenanm conpotubiendeM ¢ I =1 Om umeer KIIJT 0,8. ITane-
HUS HanpsDKEHUS Ha conpoTuBlieHusX Ry, R, paBubl 4 B 1 2 B cooTBeTCTBEHHO.
Haiitu TOK B 1emnu.

KonrpouabHasi padora Ne 4. JjieKTpoMarHuTHbie BOJIHBI. ['eomeTrpuueckast
ontuka. @oromerpust

1. B BakyyMe BIOJIb OCH X PACIPOCTPAHSETCA IIOCKAs AJEKTPOMArHuTHas BOJIHA.
NHTEHCUBHOCTD BOJIHBI, T.€. CPEIIHSIS SHEPTHS, IPOXOASIIas Yepe3 EAUHHUILY 1O-
BEPXHOCTH 3a SAMHHLLY BpeMeHH, cocTasisier 21,2 MkBT/M?. OIpenenure aMInim-
TYyAYy HaNpsHKEHHOCTH AJIEKTPUUYECKOTO TO0JISI BOJIHBI.

2. VI3 TOHKOM TIJIOCKONapaieibHOM CTEKJISTHHOW TIJIACTUHKY W3-
TOTOBJICHBI TPH JIMH3bI. DOKYCHOE paccTosiHUE JUH3 | U 2, clio-
’KCHHBIX BMecTe, paBHO — fi,, poKkycHOE paccTrosiHue IuH3 2 U 3
paBHo — f,3. Ompenenure (HOKYCHOE PACCTOSHHE Ka)KIOH W3
JINH3.

(&}

Tembl pepepaTos
CBepXIpOBOIUMOCTb.
Bricokoremnepatypssie cBepxipoBoanuku (BTCII).
Dddext [Ixo3edcona.
BoznelicTBue MarHUTHBIX MOJIEW Ha OPraHU3M YeI0BeKa
Bo3saelicTBue 3JIEKTPOMarHUTHOTO U3JIyYEHHUsI HAa YEJI0BEKA.
3ammra oT eKTPOMarHUTHBIX U3Ty4EeHUH.
CaoiicTBa ¥ MpUMEHEHHE IEKTpOMarHuTHeIX BosiH CBY-aunanasoHa.
TepMouHAMKATOPHBIE )KUKOKPUCTAIUIMYECKHE TUIEHKU U UX IPUMEHEHUE Ul BU3yaln3a-
LMY TEMIIEPATyPHBIX MOJEH.
9. MHudpakpacHble TUPOMETPHI U UX IPUMEHEHUE IS OTIPE/ICICHUS TEMIIEPATyPHBIX MOJIEH.
10. PeHTreHOCTPYKTYpHBIH M PEHTIC€HOCTIEKTPAILHBINA aHAJIH3.
11. ConHeuHas SHEpreTUKA
12.  ®otodddexT u ero npuMeHeHHe.
13. MouHble CBETOANO/IBI U UX IPUMEHEHHE.
14. Jlazepsl ¥ UX IpUMEHEHHE.
15. TlonynpoBOAHMKOBBIE Ja3€pHI.
16. TexHonorHYeCKHeE JIa3ephl U UX MPAMEHEHHE.
17. TerepocTpyKTypHbIE HHKEKIIMOHHBIE JIA3€PHI.
18. Tonorpadwus u ee mpuUMEHEHHE.
19. Onruueckas BEIYUCTUTENbHAsS TEXHUKA.
20 BoOJOKOHHO-ONTHYECKUE TMHUU CBSI3H.
21. OnTodnaeKTpOHHbIE JaTYUKH.
22.  OnTo3JeKTPOHHBIC CPEJICTBA OTOOPAKCHUS HHPOPMAIIHH.
23. Onrtuyeckue mporeccopsl.

N~ WNE
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24. KK-MHOMKATOPHI U DKPAHBIL.

25. Axycrtudeckasi MOIYJISIIIHS CBETA U €€ UCTIONh30BaHUE B HH()OPMAIIHOHHO-U3MEPUTEILHON
TEXHHKE.

26. HanoTexHOIOrMH: L€ U 3a1a4H.

27. BonopoaHas SHEpreTHKa.

28. SlnepHble peakIUu U siIepHAsE SHEPTEeTHKA.

29. MexayHapOHBIN MPOEKT MO BEICOKOTEMIIEPATYPHOMY CHHTE3Y.

30. YckopuTenH JIEeMEHTAPHBIX YaCTHII.

31. BomnbIoii agpoHHBIN KOJIaiaep.

32. bo3zon Xurrca.

50. KBaapku.

TeMbI 10KJIa10B

. Ponb BOZIBI B CYIIIECTBOBAHUY JKHU3HU Ha 3eMIIE.

. UcToYHMKH BOJIOCHAOKEHMS.

. CoBpeMeHHBIE TEXHOJIOTUHU TIOATOTOBKY MTUTHEBOU BOJIBI.

. CHCTeMBI OIIPECHEHHSI MOPCKOM BOJIBI.

. [lom3eMHBIE HCTOYHHUKH BOIOCHA0KEHUS.

. [loBepXHOCTHBIC ICTOYHUKH BOIOCHAOKEHHSL.

. HanoTexnoornu B moAroTOBKE MUTHEBOM BOIBL.

. BomocHaOxeHue 1 BOJIOOTBE/ICHUE B EBPOIICHCKUX CTpaHaX.
. HayuHble nocTikeHus B 0071aCTH BOJIOOTBEICHUSI.

0. CoBpemMeHHBIE TEXHOJIOTMH OUYUCTKA CTOYHOM BOJIBI.

— O 00 1 O\ L AW

Tembl 1a00paTOPHBIX padoT

. UccnenoBanue 31eKTpUUECKUX LieTIeld Ha OCHOBaHUM 3aKk0HOB Kupxroga u Oma.

. OmnpeneneHne YHEPreTHUYECKUX XapaKTEPUCTUK FIEKTPUUECKOTO HarpeBaTessl.

. I3yueHne TepmodnieMeHTa.

. OnpeneneHrie rOpU30HTAILHON COCTABIIAIONIECH HAIPSHKEHHOCTH MArHUTHOTO TOJIS 3eMITH.

. UccnenoBanue xapakTepucTHK TpaHchopmaropa.

. Onpenenenue MEKTPUYECKON EMKOCTH M EMKOCTHOTO COITPOTUBIIEHHS KOHJIEHCATOPA.

. Onpenenenuie napaMeTpoB KaTyIIKA UHAYKTUBHOCTH.

. UccnenoBanue notpeOIeHus JeKTPUIECKON SJHEPIH Harpy3KaMy NEPEMEHHOI 0 TOKa.

. OnpeneneHusi CBETOTEXHUUYECKUX XapaKTEPUCTHK JIAMITbI HAKAJIUBAHHUS.

10. Ompenenenust oNTUYECKON MIIOTHOCTH M KOHLIEHTPALMM OKpAIIEHHBIX PacTBOPOB MpHU IO-
MOIIIM KOHIIEHTPAIMOHHOTO (POTOIEKTPUUECKOTO KaJIOPUMETPA.

11. Onpenenenue nokasareis MpeJOMIICHHS CTEKIIA.

12. OnpeneneHusi KOHIEHTPAIIMHA M TTOKA3aTelsl MPEJIOMIICHUSI pacTBopa caxapa pedpakromer-
pOM.

13. Omnpenenenus riaBHOTO (DOKYCHOTO PACCTOSHUS COOUPAFOIIEH U pacCEUBAIOICH JTUH3.

14. Onpenenenue ATUHBI CBETOBOM BOJHBI C MOMOIIIBIO Kojel HproToHAa.

15. Onpenenenue AJIUHBI CBETOBOM BOJIHBI IO TU(PPAKITHOHHOMY CHIEKTPY.

16. Onpenenenns KOHIEHTPALMU pACTBOPA caxapa MOIAPUMETPOM.

17. VccnenoBanre BaKkyyMHOTO (DOTORJIEMEHTA.

OO NO O WNEF

7.4 Meroauyeckue MaTepuaJibl, oNpeaeJsOline Npoueaypbl OlleHUBA-
HHUSl 3HAHMH, YMEHHH, HABBIKOB, XaPAKTEPU3YyOIIHUX dTanbl (GopMUpoOBaAHMS
KOMIIeTeHIMI
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KonTpoas ocBoeHus TUCHUIUINHBL «PU3NKa» MPOBOAUTCS B COOTBETCTBUU
c [In Ky6I'AY 2.5.1 «Texkymuii KOHTPOJIb YCIIEBAEMOCTH M MTPOMEKYTOUHAS aTTe-
cTarusi 00y4aronuuxcs».

Kputepuu oneHku, IIKajIa ONEeHNBAHUSA MPH BHINOJIHEHNH KOHTPOJIbHBIX padoT

OneHuBaeTcs 3HaHUE U TOHMMAHUE MaTepuala, CIOCOOHOCTh K €ro 0000IICHHUIO, KPUTH-
YECKOMY OCMBICIICHHIO, CHCTEMATH3all|H, aHAIH3Y.

OTMeTKa «OTJIMYHOY» — 33J[aHUE BBIIOJHEHO B TIOJHOM 00BEME, B JIOTHUECKHUX PACCYK-
JICHUSX TP PEIICHUH 33]1a4 HET OMIUOOK, 3aJ1a4M PEIICHbI PAIHOHATBLHBIM CITIOCOOOM.

OTMeTKa «XOPOI0» — 33aJaHUE BHITIOJHEHO MPABUIBHO, B JIOTUYECKUX PACCYKICHUSIX
IIPH PEUICHUM 33J1a4 HET CYIIECTBEHHBIX OIIMOOK, HO 33J]a4M PEHICHbI HEPAIMOHAIBLHBIM CITIOCO-
0oM, 00 JOMyIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

OTMeTKa «yJI0BJIE€TBOPHUTEILHO» — 3aJIaHUC BBIIOJHEHO IPABMWIIBHO HE MEHEE 4YeM
HAIlOJIOBUHY, B JIOTUYCCKUX PACCYKIACHUAX ITPU PCIICHUUN 3a/la4 HET CYIICCTBCHHBIX OI_HI/I60K, HO
JIOIYIIICHA CYIIECTBEHHAs OITMOKAa B MATEMaTHYECKUX pacuéTax.

OTMeTKa «HeyT0BJIeTBOPHUTEIBLHO» — UMEIOTCS CYIIECTBEHHBIC OITMOKU B JIOTHUECKUX
pacCy>KICHUSX MPH PEIICHUH 3a]1a4 WIIM PEIICHUE OTCYTCTBYET.

Kputepuu oneHky 3HaHW# CTY/€HTOB NIPH NPOBeIeHNH TECTUPOBAHUS

Llenpto TeCTUPOBAHUS SIBJISCTCS BBISBICHUE YPOBHS 3HAHUN CTYICHTOB, OIICHKA CTCIICHU
YCBOCHHS MMH Yy4eOHOI'0 Kypca, CTUMYJHMPOBAHUE aKTUBHOCTH MX ITO3HABATEIIBHOM JIEITEIbHO-
CTH IPU 00ECTICUCHUH SIMHBIX TPEOOBAHMI K OIEHKE 3HAHUH.

O1cHKa «OTJIMYHOY» BBICTABJISICTCS MPH YCIOBHH MPABUIBHOTO OTBETA CTYJCHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJaHUM;

O11eHKa «XOPOII0Y BBICTABJISICTCS TIPU YCIOBUH MPABUIBHOTO OTBETA CTYACHTA HE MEHEE
geM 70 % TEeCTOBBIX 3aJaHMIi;

O1eHKa «y/I0BJIETBOPUTEIBHO» BBICTABIISICTCS NP YCIOBUHU IPABUIIBHOTO OTBETA CTY-
IeHTa He MeHee yeM Ha 51 %; .

O1cHKa «HEYAOBJIEeTBOPUTEIBLHO» BBICTABISICTCS TPU YCIOBUHU IMPABHILHOTO OTBETA
crynenta Menee yeM Ha 50 % TecTOBbIX 3aaHUM.

Kpurepusimu ouenku pedepara siBJASIIOTCH: HOBU3HA TEKCTa, 000CHOBAHHOCTD BEIOOpa
UCTOYHUKOB JIUTEPATYPhI, CTETIEHb PACKPBITHS CYIIHOCTH BOINpPOCA, COONIOAEHUS TpeOOBaHUHN K
0 OpMIICHHUIO.

O1eHKa «OTJMYHO»— BBINOJIHEHBI Bce TpeOOBaHMs K HalMcaHUIo pedepara: 06o3Haue-
Ha npo0seMa 1 000CHOBaHa €€ aKTyaJlbHOCTh; CAEJaH aHaJIu3 Pa3IMYHbIX TOYEK 3pEHUs Ha pac-
CMaTpPUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0’KE€HA COOCTBEHHAs! TIO3HIUS; CPOPMYIMPOBAHBI BbI-
BOJIbI, TEMa PACKpPbITA IMOJIHOCTBIO, BBIJIEPKaH 00BEM; COOJIIOJIEHBI TPEOOBAaHUS K BHEIIHEMY
0hOpMIICHHUIO.

O1eHKa «X0poLI0» — OCHOBHBIE TpeOOBaHUS K pedepary BBIIOJIHEHBI, HO IPU 3TOM J0-
IyIIeHbl HeOYETHl. B 9acTHOCTH, MIMEIOTCS HETOYHOCTH B M3JI0)KEHUHM MaTepuaia; OTCYTCTBYET
JIOTMYecKas OCJeI0BaTeIbHOCTh B CY)KICHUAX; HE BbIEpKaH 00bEM pedepara; UMeroTcs yiy-
HIEHUSI B 0(OPMIICHUH.

OreHka «y/A0BJIETBOPUTEIbHO» — HUMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUS OT TpeOoBaHUMN
K pedepupoBanuio. B yacTHOCTH: Tema OcBelleHa JHIIb YaCTUYHO; JIOMYIIEHb! (PaKTHUECKUE OIIHO-
KU B COJIEpKaHNU pedepaTa; OTCYTCTBYIOT BHIBOJIBL.

OrneHka «HeyA0BJIETBOPUTENbHO» — TeMa pedepaTa He pacKpbiTa, OOHAPYKUBAETCA
CYILIECTBEHHOE HEITOHUMaHue Mpo0IeMbl UK pedepat He MPEeACTaBIEH BOBCE.

Kpurepun ouneHku gokJiaga
OneHuBaeTcsl 3HaHME MaTepualla, CIIOCOOHOCTh K €ro 00OOIIeHHI0, KPUTHYECKOMY
OCMBICJIICHUIO, CUCTEMATHU3allu, YMCHUC AHAJIIM3UPOBATH JIOTUKY paCCY)KJIeHI/Iﬁ 1 BBICKa3bIBa-
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HUI: HaBBIKH MyOJIMYHON pedH, apryMEeHTaluH, BEACHUS JUCKYCCHH U TIOJIEMUKH, KPUTUIECKOTO
BOCHpUATHA HH(pOpManu.

O1neHka «OTJMYHOY» CTaBHUTCS, €CIIM CTYJCHT IOJIHO YCBOWJI YUeOHBIM MaTepHa; mposiB-
JSIeT HaBBIKM aHaNN3a, 0000IIEeHNs], KPUTHYECKOTO OCMBICIICHHS, IyOIMYHOM pedn, apryMeHTa-
oun, BEACHUA NUCKYCCUHU U MMOJICMHUKHU, KPUTHUYCCKOI'O BOCIIPHUATUA I/IH(bOpMaL[I/II/I; Marcpual us-
JOKEH T'PaMOTHO, B OINPEICICHHOW JOTHYECKOW IOCIIEI0BATEIFHOCTH, TOYHO HCIIOJIB3YETCs
TEPMUHOJIOTHS; TIOKAa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUYECKHE MOJOKEHHUSI KOHKPETHBIMU
npuMepaMu, MPUMEHSTh UX B HOBOM CHUTYalllH; BBICKAa3bIBAaTh CBOIO TOUKY 3PEHUS; MTPOJAEMOH-
CTPHPOBAHO YCBOEHHE PAHEE U3YUEHHBIX COITYTCTBYIOIUX BOIIPOCOB.

OreHKa «XOpPOILI0» CTaBHUTCS, €CIIM OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha
OLIEHKY «5», HO MPH 3TOM MMEET OJUH M3 HEJOCTAaTKOB: B YCBOGHHH Y4E€OHOIO mMarepuaia Jo-
HyIIeHbl HeOONIbIINE MPOOEesbl, HE HMCKA3WBIIUE COACP)KAaHHE OTBETA; JOMYIICHHI OJUH — J[BA
HeymoueTa B (POPMHUPOBAHUN HABBIKOB MyOJIMYHON pedM, apryMEHTAIlMH, BEACHUS AUCKYCCHH U
HOJIEMHUKH, KPUTHYECKOTO BOCTIPHATHUS HH(POPMAIHH.

O1eHKa «y10BJIeTBOPUTEIbHO» CTABUTCA, €CIIM HETIOJIHO WJIM HEMOCIIEOBATEILHO pac-
KPBITO COJIEpKaHUE MaTepHaia, HO IMOKa3aHo o0llee MOHWMaHKWE BOIPOCA M MPOJEMOHCTPUPO-
BaHbl YMCHHA, AOCTATOYHLIC IJIA I[aﬂbHefIHIeFO YCBOCHUA Marcpuajia, UMMCINUCH 3aTPyAHCHUA
WM JOMYIIEHBI OUTMOKU B ONPENeICHUN MTOHATHIH, UCTIOJIb30BaHUN TEPMUHOJIOTUH, HCIIPABIICH-
HBIC ITOCJIC HECKOJIbKUX HABOJAIINX BOIIPOCOB.

OreHKa «HeY/10BJIETBOPUTEIbHO» CTaBUTCA, €CIIM HE PACKPBITO OCHOBHOE COJIEPIKAHUE
y4eOHOTO MaTepuana; oOHapy>KEHO He3HaHWE WM HEMOHWMaHHE OONbIIel Wi Hanbojee Ba-
HOHM 4acTH y4eOHOTr0 MaTepuana; JOIMYIIEHb OMMOKH B ONPEISICHUN MMOHATHH, IPU UCIOIb30-
BaHUM TCPMHHOJIOTUH, KOTOPBIC HC UCIPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIIHNX BOIIPOCOB; HEC
cOpMUPOBaHBI YMEHUS U HaBBIKM MYOJIMYHOHN peud, apryMEHTAlUH, BEICHUS JUCKYCCUH H T10-
JIEMUKH, KPUTUYIECKOTO BOCHIPUATHS HH()OPMAIIHH.

Kpurepun oueHkn 3HaHMH CTyJAeHTa NPH BbINOJHEHUH Ja0OpPaTOPHOH pPadoOTHI:
OIICHUBAETCA 3HAHUE TEOPETUUYECKOI0 Marepuana, 3HaHUEe METOAUKU MPOBEACHUS SKCIEPUMEH-
Ta, yMEHHE pabdoTaTh ¢ JIAOOPATOPHBIM 00OPYIOBAaHKEM U MPUOOPAMU MPU COOIIOICHUH TEXHHU-
K1 O€30MacHOCTH.

OneHka «OTJIMYHO» CTaBUTCS NPU HAIMYUU TOJHOW TEOPETUYECKOW M MPAKTHUECKOMN
TOTOBHOCTH K ITPOBECHUIO ONBITHBIX U3MEPEHUH, 00paboTKe U aHAJIN3Y MOJTYYEHHBIX Pe3ysbTa-
TOB U BBIIIOJIHEHUH BCEX 33JJaHUH B MOJHOM 00OBEME.

OneHka «X0pomo» CTaBUTCS, €CJIM UMEETCSI TEOPETUUECKAs U NTPaKTU4YecKasi TOTOBHOCTh
K [IPOBEJICHUIO AKCIIEPUMEHTA, HO 3aJJaHHsI BBIITOJIHEHBI C HEKOTOPBIMU HE0YETaMHU.

OneHka «ya0BJIETBOPUTENbHO» CTaBUTCS, €CIIM UMEIOTCS HEJNOYETHI B TEOPETUUYECKOU
U MPAKTUYECKOHN MOJTOTOBKE K IPOBEIECHUIO IKCIIEPUMEHTA, 3a/I1aHUs BBIIIOJIHEHBI HE B MTOJIHOM
o0Beme.

OneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS IIPU OTCYTCTBUU TEOPETUUECKONW U MPAKTH-
YEeCKOW MOJTOTOBKU K IPOBEACHUIO DKCIIEPUMEHTA, TP BBINIOJHEHUM 3alaHUi TOIYLIEHBI IPY-
Oble OLINOKHU.

Kpurepun ouneHKkH 3HAHUI CTYIeHTa NPU CAaYye 3a4eTa

3auer npencTaBiseT COOON MPeaBAPUTENLHYIO OLICHKY 3HaHUH, MPAKTHUYECKUX YMEHUN U
HABBIKOB CTYJI€HTA, MOJYYEHHBIX B 00beMe TpeOOBaHUN y4eOHBIX NMPOrpaMM. 3adyeT He HMEeeT
OLIEHKHU B 0ajiax, a OIICHUBAETCS KaK «3aUTE€HO» U «HE 3aUTECHO».

OrneHka «3a4TeH0» BBICTABISIETCS CTYIACHTY, OOHApYKUBLIEMY MOJIHOE 3HAHHE MaTepu-
asia yueOHOM MporpamMMmbl, YCIEIIHO BBIMOJIHSIOIMIEMY PeAyCMOTPEHHbIE YUeOHOH MporpaMMoit
3aJjaHus, YCBOMBILIEMY MaTepuand OCHOBHOH JHTepaTypbl, PEKOMEHJIOBaHHOM y4eOHOIl mpo-
rpamMMoil. Kak mpaBuio, «3a4TeHO0» BBICTABISAETCS CTYIEHTY, ITOKa3aBIIEMY CHCTEMAaTU3HPO-
BaHHBIM XapakTep 3HAHUM IO JUCHMILIUHE, CIIOCOOHOMY K CaMOCTOSTEIbHOMY MOMOJIHEHHIO
3HaHUH B X0Jie JaybHeimeil yueOHoi paboThl 1 TpodecCHOHATBHON JIeITeNbHOCTH, PABUIIBHO

29



MPUMEHSIOIIEMY TEOPETUYECKUE TTOJIOKEHUS NIPU PELICHUU NMPAKTHUYECKUX BONPOCOB M 3ajady,
BJIQ/ICIONIEMY HEOOXOIMMBIMH HaBbIKAMU U TIPUEMaMU BBIMIOJTHEHUSI IPAKTUYECKUX paldoT.

OlLieHKa «He 3a4TEeH0)» BBICTABIISIETCS CTYJICHTY, HE 3HAIOLIEMY OCHOBHOM 4acTHU MaTepua-
Ja y4yeOHOW MpOrpaMMbl, JOMYCKAIOMIEMY MPUHIMIIUAIbHBIE OMIMOKU B BBINOJHEHUH MpEIy-
CMOTPEHHBIX y4eOHON MpOrpaMMOll 3aJaHWii, HEYBEPEHHO C OOJBIIMMH 3aTPYIHEHUSMHU BBI-
MOJIHAIOLIEMY MpakTudyeckue padboTel. Kak nmpaBuiio, oneHka «HeyAOBIECTBOPUTEIBHO» BBICTAB-
JISIETCSI CTYJICHTY, KOTOPBIH HE MOXET MPOJOHKUTH 00ydeHUE WU MPUCTYIHUTh K ACSITEIbHOCTH
[0 CIEUAIBHOCTH M0 OKOHYaHMM YHHUBEpPCUTETa 0€3 JOIMOJHUTENbHBIX 3aHATUNA MO COOTBET-
CTBYIOULIEN JUCLHIUIMHE.

Kpurepun oueHKH NpH NpoOBeJEHUH IK3aMeHA

OK3aMeH — uTorosas (opma oLeHKH 3HaHUH. [IpoBoauTCs B 3aaHHBIN CPOK, COTJIACHO
rpaduky yaeOHOTro mporiecca. DKk3aMeH MpoxoauT B opme cobecenoBanus mo omnery. Kaxapiii
OuJIeT BKIIIOYAET /IBa TEOPETUYECKUX BOIIpPOCA U OJHY 3ahady. [Ipy BBICTaBIEHHM OLICHOK Y4H-
THIBA€TCS YPOBEHb IPHUOOPETEHHBIX KOMIIETEHLIUN CTYIEHTA.

OneHka «OTJHYHO» BBICTABIISIETCS 00yUarOLIeMycsl, KOTOPbIA 00J1aaeT BCECTOPOHHUMH,
CHCTEMaTH3MPOBAHHBIMU M TIIYOOKHMH 3HAHUSIMHU MaTepHalia yueOHOH mporpaMMbl, yMEET CBO-
00ZHO BBINOJHATH 3a/laHUs, MPEAYCMOTPEHHbIE Y4eOHOHl IporpamMMmoil, yCBOMJI OCHOBHYIO
O3HAKOMUJICS C JIOTIOJIHUTENFHOU JINTEPaTypoOil, peKOMEHI0BaHHOK y4eOHOH mporpammoii. Kak
IIPABUJIO, OLICHKA «OTJIMYHO» BBICTABJISETCS 00Yy4arOIeMyCsl YCBOUBILIEMY B3aUMOCBSI3b OCHOB-
HBIX MOJIOKEHUN U MOHATUH TUCHMIIIMHBI B UX 3HAaYEHUU Ul MpUoOpeTaeMoil crieniaibHOCTH,
NPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B MOHUMAaHHH, U3JI0)KEHUU M UCTIOIH30BAHUH YI€OHOTO
MarepHala, IpaBUIbHO OOOCHOBBIBAIOIEMY HPUHATHIE PEIICHUs, BIAJCIOLIEMY Pa3HOCTOPOH-
HUMH HaBbIKAMU U IPUEMAaMU BBIIIOJHEHUS IPAKTUYECKUX paboT.

OneHka «X0po1Io» BbICTaBISIETCS O0yyarouiemMycs, 0OHapyKUBILIEMY IOJIHOE 3HAaHUE Ma-
Tepuana y4eOHOW MpPOrpaMMbl, YCIEIIHO BBIMOJHSIONIEMY HpPENyCMOTpPEHHblE y4yeOHOW mpo-
rpaMMO 3a/laHus], YCBOMBILEMY MaTepHuail OCHOBHOM JIMTEpaTyphl, PEKOMEHJOBAaHHON yueOHOH
nporpamMmmoil. Kak mpaBuio, olleHKa «XOpOIIO» BBICTABISIETCS 00YYaroIIEMYCsl, ITOKa3aBIIEMY
CHUCTEMaTU3UPOBAHHBIM XapaKkTep 3HAHUHU M0 JUCLUIUIMHE, CHOCOOHOMY K CaMOCTOSATEIbHOMY
MOTIOJIHEHUIO 3HAaHUM B XOJI€ JalibHEWIed yaeOHON U poeCcCHOHATIEHON JesTeNbHOCTH, Mpa-
BWJIBHO IIPUMEHSIOIIEMY TEOPETUYECKHE ITOJOKEHHS NP PELICHUH MPAKTUYECKUX BOIPOCOB U
3aja4, BIaJCIOIIEMy HEOOXOAUMBIMU HaBbIKAMHU M NMPUEMAMU BBIMOJIHEHUS MPAKTHUYECKUX pa-
00T.

OneHka «yI0BJIETBOPUTEJIBbHO» BbICTABISIETCS 00yyaromeMycs, KOTOpbIN MoKa3as 3Ha-
HHUE OCHOBHOI'O MaTepuayia yueOHOH NmporpaMmsl B 00beMe, T0CTaTOYHOM U HEOOXOAMMBIM ISt
JanbHenmel yueOpl U mpeacToseil paboTel MO CIENUaIbHOCTH, CIIPABUIICS C BBIOJIHEHHEM
3aJJaHUi, MPETyCMOTPEHHBIX Y4eOHOM MporpamMMoil, 3HakOM C OCHOBHOM JMTEpaTypo, peKo-
MEHJ0BaHHOH yueOHOM mporpaMmMoii. Kak mpaBuio, oneHKa «yJ0BJIETBOPUTEILHO» BHICTABIIS-
eTcsi o0yuarolemMycs, JOMYCTUBIIEMY MOTPEIIHOCTH B OTBETAaX Ha AK3aMEHE WJIM BBINOJIHEHUU
HK3aMEHAIlMOHHBIX 33JaHui, HO 00Ja/aroeMy HEOOXOIUMBIMU 3HAHUSMHU TOJI PYKOBOICTBOM
IIpenoaaBaress JUisl YCTPAaHEHUs THUX IOIPEIIHOCTEN, HAPYIIAIOIIEMY I1OCIEI0BATEIBHOCTE B
U3JI0KEHNU y4eOHOro MaTepHala M UCHBITHIBAIOLIEMY 3aTPyIHEHUs MPH BBIMOJIHEHUHN MpPaKTH-
4ecKux padoT.

OneHka «HeyA0BJIETBOPUTEIBLHO» BBICTABISIETCS O0Oy4aroleMycs, He 3HaIoILeMy Oc-
HOBHOI yacTH MaTtepuana y4yeOHOM MporpamMmbl, JOMYCKAIOIIEMY MPUHIMIIAAIBHBIE OIINOKH B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOM MpOorpaMMoil 3aaHuii, HEYBEPEHHO ¢ OOJIBIINMU 3a-
TPYAHEHUSIMH BBINOJIHSIONIEMY ITpakTHUecKkue padoTel. Kak mpaBuio, oleHKa «HEey10BIETBOPH-
TEJIbHOY» BBICTABISETCS 00ydaroleMycs, KOTOPbIii HE MOXKET MPOAOKUTE 00yYeHHE WU TpU-
CTYIUTh K JIEATEIbHOCTH IO CHENUAIbHOCTH IO OKOHYaHUM YHHUBEpCUTETa 0€3 TOMOIHHUTENb-
HBIX 3aHATUH IO COOTBETCTBYIOLIEH AUCIUILIMHE.
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8 IlepeyeHb OCHOBHOM M IOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI
OcHoBHasi yueOHas quTEpaTypa

1. Tpodumosa T.U. Kypc ¢dusuku : yued. nocodue /T.U. Tpodhumosa. — 7-¢
u31., crep. — M.: Beicm. mik., 2003. — 542 c. un. — ISBN 5-06-003634-0. — 408 3k3.
— Pexum nmocryna:
https://mf.bmstu.ru/info/faculty/kf/caf/k6/lit/docs/uchebnik/Trofimova Kurs_fiziki

pdf.
2. CasenneB U. B. Kypc o6mieit puzuku. B 5 T1. T. 1. Mexanuka, [ D1eKTpOHHBIHI

pecypc]: yaeoHoe mocooue / Caenbes M. B. — CI16: Jlans, 2021. —340 ¢. — Pe-
xuMm nocryna: https://vk.com/wall-51126445 94224,

3. CasenneB U. B. Kypc o6mieit pusuku. B 5 1. T. 2. DnekTpudecTBo 1 MarHe-

THU3M, [DIEeKTPOHHBIN pecypc]: yueoHoe nocodue / CaenneB U. B. — CII6: Jlans,
2021. -352 ¢. — Pexwum mocryna: https://vk.com/wall-51126445 94224,

4. CaenwveB U. B. Kypc o6mieit pusuxu. B 5 t1. T. 3. MonekynsapHas ¢pusuka u
TepMOJMHAMHUKA. [ DIIEKTPOHHBIN pecypc]: yueoHoe mocodue / CapenneB U. B. —
CII6: Jlanp, 2021. —224 c. — Pexxum poctyna: https://vk.com/wall-

51126445 94224,

5. CasenneB U. B. Kypc o6meit puzuku. B 5 t1. T. 4. Bonnbl. Ontuka. [Onek-
TPOHHBIN pecypc]: yuebHoe nmocodue / CaenneB U. B. — CI16: Jlans, 2021. -256 c.
— Pexxum moctyma: https://vk.com/wall-51126445 94224.

6. CaBenneB 1. B. Kypc o6mieit pusuku. B 5 Tr. T. 5. KBantoBas ontuka. AToM-
Has pusnka. ®U3nka aTOMHOTO sJipa ¥ JIEMEHTAPHBIX YaCTHII. [DJIEKTPOHHBIN pe-
cypc]: yueoHnoe nocobue / CaBenneB WM. B. — CI16: Jlanp, 2021. —384 ¢. — Pexum
nocryma: https://vk.com/wall-51126445 94224.

JonosHuTeIbHAsl yueOHas JuTepaTrypa

1. I'paGoscknii P.Y. Kypce dusuku : yue6. nocobue / TPABOBCKUI P.U. - 11-¢
u3n., crep. - CII6.: Jlans, 2009. - 607 c. - ISBN 978-5-8114-0466-7 : - 208 3k3. —
Pexum J0CTyTa: https://4kdesktopbackground.com/content-https-
studfile.net/preview/409455/.

2. HukepoB B.A. ®usuka. CoBpeMeHHBIN Kypc [DIEKTPOHHBINA pecypc]: yueOHuK/
HukepoB B.A.— DnexTpoH. TekcToBbie nannbie.— M.: JlamkoB u K, 2016.— 452
c.— Pexwum noctyna: http://physicsbooks.narod.ru/Physik/Nikerov.pdf.
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3. ®uznueckuil SHIMKIONEeAnYecKui cnoBapsk. ['11. pea. A. M. IIpoxopos. —
[DnexTpoHHBIHN pecypc]: cioBaps/IIpoxopoB A. M. — M: CoB. 3HIIUKIIONIE NS,
1984. — 944 c. — Pexxum nocryma:
http://es.niv.ru/doc/dictionary/physical/index.htm

O llepeuenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
«AHnTepHEeT»
[TepedeHsp 37EKTPOHHO-ONOTHMOTEYHBIX CUCTEM

Ne HaumenoBanue Temaruka
1 | UznatenncTBO «JlaHb)» Maremartuka, buzuka, WHXXEHEPHO-
https://e.lanbook.com/ TEXHUYECKHE HAyKH, XHMUS, HH()OPMAIHOH-
HbIE TEXHOJIOTUHU
2 Znanium.com du3zuKo-MaremMaTuyeckue Hayku. Paaunossex-
https://znanium.com/catalog/books/theme TPOHHMKA, aBTOMAaTHKa, CBA3b. MHpopmaTuka,
BBIYHUCIIUTENbHAS TEXHUKA

PGKOMGHIIYCMI)IG HHTepHGT-CaﬁTBI:

1. ba3sl ngaHHBIX, WH(OPMAIMOHHO-CIIPABOYHBIE M IOHCKOBBIE CHCTEMBI
-http://ru.wikipedia.org
2. OOpazoBaTeNbHbIN BUACONOPTAN [DIEKTPOHHBIHN pecypc]: Pexxum gocryma:

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

3. Marepuansl noprana «OTKpbITOe oOpazoBaHue» [DIEKTpOHHBIA pecypc]: Pe-
*um poctyna: http://openedu.ru.

4. Hayunas snektponHas ouoiuorexka Www.eLIBRARY.RU.

5. O6pazoBarenbubiii noptan KyoI'AY [Onextponnsiit pecypc]: Pexum pocryna:
http://edu.kubsau.local

6. denepanbHblil mopTan «Poccuiickoe odpaszoanuey. -http://www.edu.ru/.

7. ®enepanbHblil moptan «MHxeHepHoe oOpazoBanuey. -http://www.techno.edu.ru
9. ®enepanpublii  GoHI y4eOHBIX KypcoB. -http://www.ido.edu.ru/ffec/econ-
index.html.

10 MeToauyeckne yKa3aHus JJIsl 00y4AIOMIUXCS 110 OCBOEHUIO TUCIHUILINHBI

1. Konecuukona T. I1., bepmuikas I'. ®@., JaitboBa JI. A. BosiHOBas 1 kBaHTOBas
onTuka. AToMHas (pu3uka. [DIeKTPOHHBIN pecypc]: yueOHoe nocobue / KonecHu-
koBa T. Il. — Kpacnonap: KyoI'AY, 2021. —141 c. — Pexum nocryna:
https://edu.kubsau.ru/course/view.php?id=124.

2. MexaHuKa: METOMYECKHE PEKOMEHIAINH 110 BBITTOJTHCHHIO JIA0OPATOPHBIX pa-
6ot /coct. Konmecuukona T. I1., JIe6enes . B., ayc IO. B., PoxkoB E. A. —
Kpacnomap: KyoI'AY, 2023. — 58 c¢. Pexxum mocryna: https://fdo.kubsau.ru/my/.

3. MonekynsipHast pu3nKa U TEPMOJIMHAMUKA: METOIUYECKHUE YKA3aHUs K Jiabopa-
TOpHBIM paboraM 1o kypcy ¢usuku / coct. Konecuukona T.II., CaBenko A.B.,
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Bepournkas C. B. u np. — Kpacnomap: Ky6I'AY, 2012. —75 c. Pexxum ngocryma:
https://fdo.kubsau.ru/my/.

4. DNEeKTpUYECTBO: METOJANYECKUE PEKOMEHJAIUU K JIA0OpaTOpHBIM padoTam Mo
Kkypcy ¢usuku / coct. Konecuukona T.I1., laitbosa JI.A., PaznoBan O.H. u np.

— Kpacuonap: Ky6I'AY, 2016. —72 c. Pexxum nocrtyna: https://fdo.kubsau.ru/my/.

5. Onruka: maboparopHbiii pakTukyMm /coct. Konecuukosa T. 1., Paznosan O. H., bep-
mvkas I @. u ip. — Kpacnonap: KyoI'AY, 2017. — 110 c. Pexxum noctyma:
https://fdo.kubsau.ru/my/.

6. OnTuka — 2: METOMMIECKHE PEKOMEH/IAITNH 110 BBIIOJHEHHIO JTAO0PATOPHBIX pador /
coct. Konecnurona T. I1., Jlebenes /1. B., Hayc 1O. B., PoxxkoB E. A. — Kpachonap:
KyoI'AY, 2023. — 96 c. Pexwum noctyna: https://fdo.kubsau.ru/my/.

11 Ilepeyenb nHGOPMAHOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX IIPH OCYILECTB-
JICHHH 00pa30BaTeJbLHOIO0 MPoLecca M0 JMCHHILIMHE, BKII0Yasi lepeYeHb
NPOrPaMMHOI0 ofecnevyeHus1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

NupopmarimoHHbIe TEXHOJIOTHH, UCIIONB3yeMbI€ TIPH OCYIIECTBICHUN 00pa-
30BaTEIBHOTO TPOIIECcca MO AUCHUTUTHHE MTO3BOJISIOT:

- o0ecneYnTh B3aMMOJICHCTBHE MEXKIy ydacTHHKaMH 00pa3oBaTelbHOTO
mporiecca, B TOM YHCIIe CHHXPOHHOE M (WJIM) aCHHXPOHHOE B3aWMOJICHCTBUE TIO-
cpeactBoM cetu "MHTepHeTr";

- (ukcHpOBaTh X0JI 00Pa30BATEIBHOIO MPOIECCa, PE3YJIbTATOB MPOMEXKY-
TOYHOW aTTECTAIMH MO JWCIMIUIMHE U Pe3yJbTaTOB OCBOCHUS OOpa30BaTEIbHOU
POTPaAMMBI;

- OpraHu30BaTh MPOIECC 00pa30BaHUsS IMyTEeM BHU3yaJIU3aIlUU HU3y4aeMOU
uH(OpMAITUU TTOCPECTBOM UCIIOJIb30BAHUS MTPE3EHTAIIMN, yUeOHBIX (DUITEMOB;

- KOHTPOJHMPOBATh PE3yJbTaThl OOyYCHHsI HAa OCHOBE KOMITBIOTEPHOTO Te-
CTUPOBAHHS,

- aBTOMATHU3UPOBATh PACUCThl aHATUTHYCCKUX ITOKA3aTEICH;

- aBTOMAaTU3HUPOBATh IMOWUCK HWH(OOPMAIMU TOCPEACTBOM HCIOJIb30BaHUS
CIIPABOYHBIX CHCTEM.

[lepedeHsb ITUIIEH3MOHHOTO MPOTPAMMHOTO 00ecTieueHus

Ne | HaumenoBanme Kpatkoe onucanue

Microsoft Windows OmneparroHHast CHCTEMa

2 Microsoft Office (BxirouaetTWord, Excel, | [TakeT opucHBIX pUIOKEHUH
PowerPoint)
Microsoft Visio CXeMBblI U AuarpamMmbl
4 Cucrema tectuposanus INDIGO TectupoBanue

w
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[lepeuens npodeccuoHaNbHBIX 0a3 JAaHHBIX U HTHHOPMAIIMOHHBIX CIIPABOYHBIX CH-

CTEM
No | HaumeHnoBanue Temaruka DJIEKTPOHHBIN ajipec
1 | UznatenscTBO «Jlanpy» YHuBepcanbHas http://e.lanbook.com/
2 | Znanium.com VHUBEpcabHAasI http://www.iprbookshop.ru/
3 | IPRbook IIpaBoBas http://e.lanbook.com/
4 | O6pazoBarenbHbIi mopTast Kyol'AY | YHuBepcanapHas https://edu.kubsau.ru/
[IpodeccronanpHble 6a3bl TaHHBIX U HH()OPMAITMOHHBIE CIIPABOYHBIE CUCTEMBbI
5 | Koncynbrant [Tnroc [IpaBoBas http://www.consultant.ru/
6 | ['apanT IIpaBoBas http://www.garant.ru/
! Ha.quaH SICKTPOHHA] OubMOTEKa YHuBepcanbHas https://www.elibrary.ru/
eLibrary
12 MaTtepuajibHO-TEXHHYECKOE ol0ecrieyenmne NI o0yueHust

o IMCIOMIIJIMHE dusuka

Ne

n/n

HaumenoBanue
y4eOHBIX peaMe-
TOB, KYpCOB, IHIC-

UIUTHH (MOTY-

JTIeH), IPaKTHKH,
WHBIX BAIOB y4eO-

HOU JIeSITEILHOCTH,

HaunmeHoBaHue nomMeneHuH A7 IPOBEACHUS BCeX BUAOB yueo-

HOW AEATeNBHOCTH, IPEyCMOTPEHHON yUeOHBIM INIAHOM, B TOM

YHCIIe TIOMEIIECHHS ISl CAMOCTOATENLHON PabOTEHI, C yKa3aHHEM

MepeyHst OCHOBHOTO 000pyI0BaHMs, y4eOHO-HATISAHBIX TI0CO-
Ol ¥ UCTIOIB3YEMOTO IPOIPAaMMHOTO 00ECTICYEHHS

Anpec (mecTonosno-
JKEHHE) TTIOMEIEHU I
IUTS IPOBENICHHS BCEX
BHJOB y4eOHOM aesi-
TENBHOCTH, TIPEy-
CMOTpPEHHOU y4eO-
HBIM IIJIAaHOM (B CITy-

NpeTyCMOTPEHHBIX Yae pean3alnuu 00-

y4eOHBIM IIJIAHOM pa3oBaTeNbHOU Mpo-
00pazoBaTeNbHO rpaMMBbI B CETEBOI
IPOrpaMMBbl (dbopme ronoaHuU-

TEJIEHO YKa3BbIBACTCS

HAaMCHOBaHHE OpTa-

HU3AIIH, C KOTOPOH

3aKIIFOYCH JOTOBOP)

1 2 3 4

1 Oduszuka IMomenienue Ne 305 371, mocagovHbIX MecT — 46; mwionamm — r. Kpacnonap, yim.
68,7 M?; maboparopus. Kanununa 1. 13, 30a-
naboparopHoe o6opynoBaHue (000pyaoBaHHue J1a00paTOpHOE — |HHE YIeOHOTO KOPITY-
2 mir.); ca QakynpTeTa SHEep-
CHenHaTH3upoBaHHas MeOenb (yaeOHas TocKa, yaeOHas Me- TETUKU
0eib)

2 dusuka IMomemenue Ne 307 311, mocagouHbIX MecT — 39; II0Iaab — r. Kpacuonap, yiu.
84,8 m2; mabopartopus. Kanunawuna 1. 13, 31a-
naboparopHoe o6opynoBaHue (000pyaoBaHHuE J1a00paTOpHOE — |HHE YIeOHOTO KOPITY-
11 mr.; u3meputens — 1 mr.); ca ¢akynpTeTa dHep-
TEXHUYECKUE CPEICTBA 00yUeHUs (KOMIIBIOTEP [IEPCOHATBHBIN —|FeTUKU
1 mT.);

CHenHaTH3upoBaHHas MeOenb (yaeOHas Tocka, yaeOHas Me-
Oep)

3 dusnka [Tomemenne Ne 308 211, nocago4HBIX MeCT — 38; IIIOIIAIb — r. Kpacnonap, yiu.
91,1 m2; mabopartopwus. Kanununa 1. 13, 31a-
naboparopHoe o6opynoBaHue (000pyaoBaHHE J1a00paTOpHOE — |HHE YIeOHOTO KOPITY-
3 mit.); ca QakymnpTeTa YHep-
crierann3upoBaHHas mebenb (yueOHas 1ocka, yaeOHas Me- TETUKHU
Oein)

4 dusnka IMomemienue Ne 304 311, mocagoYHbIX MeCT — 26; II0Iaab — r. Kpacunonap, yin.

67,6 m?; maboparopus.
nabopaTopHoe 00opynoBanue (00opyaoBaHue TabOpaTOPHOE —

Kanunwna g. 13, 31a-
HUE y4eOHOTO KOpILy-
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15 mr.); ca QakymnbTeTa YHep-
crierMain3upoBaHHas Mebenb (yaeOHas 1ocka, yaeOHas Me- TeTUKHU
0erp);

dusuka ITomemenne Ne 1 371, mocagounsix MecT — 100; muromans — r. Kpacuonap, yin.
127,5 m?; yueOHast ayAuTOpUs [UIs IPOBEICHUS 3aHATHI leku- |KanuanHa 1. 13, 31a-
OHHOT'O THUIIa, 3aHATHI CEMHHAPCKOT0 THIIA, KyPCOBOTO MPOEK- |HHE y4eOHOTo KOpILy-
TUPOBaHUS (BBIIIOJIHEHUS KYPCOBBIX paboT), TPYIIIOBEIX U HH-  |ca (aKyJbTeTa YHep-
JMBHAYaJIbHBIX KOHCYJIBTALUH, TEKYLIET0 KOHTPOJIS U IPOME-  [TETHUKH
JKyTOYHOH aTTecTanuy (CIUIUT-cucTeMa — 1 mr);
crenraT3upoBaHHas MeOenb (yaeOHas 1ocKa, yaeOHas Me-
0eip);
TEXHHYECKUE CPeAcTBa 00ydIeHUs, HAOOPBI JEMOHCTPALMOHHOTO
000pynoBaHUs U y4eOHO-HATISAHBIX IOCOOHH (HOYTOYK, TIPO-
€KTOp, SKpaH);
nporpammHoe obecniedenue: Windows, Office.

Dusnka [Momemenue Ne 420 rj, mocamgodnbix MectT — 25; momans — 53,7 |r. Kpacuonap, yii.

M?; IOMEIIIEHHE JIJISl CAMOCTOSTEIILHON paboThl 00yYarOIIUXCS.
TEXHUYECKUE CPEACTBA 00yICHHUS

(KOMIBIOTEp MEPCOHANBHBIN — 13 1mT.);

JOCTY K ceTH «HTepHeT;

JIOCTYII B 2JICKTPOHHYIO HH(OPMAILOHHO-00pa30BaTEIbHYIO CPeTy
YHUBEPCHTETA,;

IMporpammHuoe o6ecrieuenne: Windows, Office, cienmanusupoBan-
HOE JIMLEH3NOHHOE U CBOOOHO PACIPOCTPAHIEMOE TIPOTPaAMMHOE
obecrieueHue, MpelyCMOTPEHHOE B paboueii mporpaMme.
CrelMaIn3upoBaHHas MeOelb (yueOHas MeOelb).

Kanunwna 1. 13, 31a-
HHUE YIeOHOTO KOPITY-
ca (akynpTeTa ruj-
poMeIHopaIuu
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