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1 Lenu ocBOeHUs AUCLUATIIMHBI (MOZYJIs)

Llesnbto OCBOeHUs1 AMCLMIUIMHBL «@PU3uKa» sBsieTcss (OpMHUpOBaHHE Yy 0O0yYaroL[uxcsi
aZleKBaTHOM COBPEMEHHOMY YyPOBHKO 3HAaHMM Hay4yHOW KapTWHbl MHpa Ha OCHOBE 3HaHUS
OCHOBHBIX TI0/IO’KEHMM, 3aKOHOB M METO/IOB K/IaCCMYeCKOW M COBPEMEeHHOM (M3MKH, a TaKxke
pa3BUTHe CIIOCOOHOCTH BBISB/STH €CTeCTBEHHOHAYYHYH) CYIJHOCTH MPO0JieM, BO3HUKAIOIINX B
XoJie MpodecCOHaNbHOM [1eATeNbHOCTU W TIpUBJIEKATh [JiI1 UX peLleHUs] COOTBETCTBYHOLIUU
(bu3MKo-MaTeMaTHUeCKUi arrnapar.

2 Mecto aucHMIUIMHBI (MOAY/IsI) B CTPYKType o0Opa3oBaTe/IbHOM HNPOrpaMMbl
MO/rOTOBKM 0akasiaBpa (Marucrpa, CreruaamucTa)

HOucturuiia B1.6.10 «®wusuka» BxoauT B 06a30Byr0 yacTh Osioka 1 obGpa3oBaTe/bHOM
NIPOrpaMMBI.
7151 u3yueHUsl JUCLIMTUTMHBI HeOOXOAUMBI 3HaHUS, YMeHUs U BraJieHusl, ChOpMUPOBaHHbIe
B pe3ysbTaTe W3y4eHWs [JUCLMIUTMH 0Oa3oBoii vactn b1.5.09 «Marematuka» u B1.B.11
«Xumusi». W3 obracTh MaTeMaTMKH OCOOEHHO Ba)KHbI TaKue KJlOueBble pasjiesbl, Kak
mubdepeHIMabHOE U UHTerpasibHOe MCUMC/IeHUe, pellleHUe AuddepeHLManbHbIX YpPaBHEHUH,
NMUHelHas anreOpa, aHa/iMTUUecKasi reoMeTpusi. M3 Kypca XMMHU HY)KHbI 3HaHUSI O CTPYKType
neproiuueckoit cuctemsl [1.V1. MeH/eneeBa, CTpOeHUM aToMa, XMMHUYecKre (hOpMyJibl MOJIEKY/I.
3HaHUs, yMeHUs! U BJlafieHus], T0JyueHHble TIPU W3yUYeHUM JaHHOM JUCLIMIUIUHEBL, OyAyT
HeoOXOZMMBI BITOC/IE/ICTBUYU TIPY W3yUYeHWH Psfa AUCLMIUIMH 0a30BOM M BapHUaTHWBHOMW YacTei
obpa3oBartenbHOM Tiporpammbl: b1.5.15 «TeopeTuueckre OCHOBBI 3/IeKTPOTeXHUKH», B1.5.16
«®Pu3nueckre OCHOBbI TosyueHusi uHGopmaruu», b1.6.19 «Teopust U TexHUMKAa WH)KEHEPHOTO
skcriepuMeHTa», B1.B.06 «TexHuueckue u3mepenusi u ripubopei», 51.B.09 «Teopetuueckas
MeXaHHKa».

3 KomnereHuuu o0yuaromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHHSA
AMCLIMIUITAHBI (MO/y/IsI) M IVIAaHUPYyeMble pe3y/IbTaThl 00yJeHust

B pe3synbTaTe 0CBOeHHs AMCLUIUIMHBI «®PuU3MKa» 00ydaroluiics J0/DkeH 00/1asaTh
CJIeYIONIMMY KOMITeTeHIUSIMHU:

CTpyKTypHBIi1
5/1eMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs
KOMITeTEeHLIUU

OIIK-1 — cmoco0HOCTHIO TPe/CTaB/ATh afeKBAaTHYI) COBPEMEHHOMY YPOBHIO 3HAaHHI
HAyYHYH0 KapTHMHY MHMpPa Ha OCHOBe 3HAHHUS OCHOBHBIX IOJI0)KeHHH, 3aKOHOB U MeTO/I0B
eCcTeCTBeHHbIX HAaYK U MaTeMaTUKH

3Hatb - OCHOBHble TOHATUSI U 3aKOHOMEPHOCTH (DM3MKH, CYIIHOCTb IPOLECCOB U
SIB/IEHUH, IPUBOASALIMX K IOHUMAaHHI0 COBpeMeHHOU HayyHOU KapTHUHbI MUpa

YMmets - TIOHMMaTb COBPEMEHHYH0 HAyuYHYH KapTMHy Mupa C TOYKM 3peHUs]
K/1lacCHueCcKor (hM3MKU Y KBAaHTOBBIX Tpe/ICTaBIeHUN

Bnagets - TIOJIHOCTBIO C()OPMHUPOBaHHBIM Mpe/iCTaB/IeHMEM U ITOHMMaHHueM Hay4HOH
KapTUHbI MUPa, aleKBaTHOM COBPEMEHHOMY YPOBHIO 3HAHUM

OIIK-2 - Ccnoco0HOCTBI0 BBISIB/ISTH €CTeCTBEHHOHAYYHYH CYIHOCTH TMpo0JieM,

BO3HHKAIIIUX B X0/ie MPo(ecCHOHA/ILHOH /IeATe/IbHOCTH, MPUBJIEKATh JJIsl MX pPelleHus!
COOTBETCTBYIOIIUI (PHU3HUKO-MaTeMaTHYeCKHH anmapatT

3HaTh - OCHOBHbBIE 3aKOHbI (DM3UKU B 00/1IaCTH MeXaHWKH, CTaTUCTHUECKOW (DHU3MKH]
1 TepMOAWHAMUKH, 3/IEKTPUUeCTBAa M MarHeTW3ma, BOJIHOBOW U KBaHTOBOU
ONTUKY, aTOMHOM U siiepHOM (U3MKA U (U3MKKA TBEPAOro Tesja, I'PaHULIbI
MPUMEHUMOCTU 3THUX 3aKOHOB U (PU3MUECKYIO CYIIIHOCTh SIBJIEHUM U TIPOL[eCCOB,
MPOVCXOJSIIUX B TIPUPOJIE;




CTpyKTypHBIi
5/1eMeHT
KOMITeTEeHIIUU

[1naHvpyeMble pe3ysibTaThl 00yUYeHus

- MeTO/Ibl aHA/TU3a ¥ MO/IeTUPOBaHUs (PU3HUECKUX TIPOIIECCOB;
- MeToAbl M TIOAXOAbI K TEOPeTUUECKOMY U  SKCIIepPUMEHTaTbHOMY
MCC/IeIOBaHUIO, TIPUMeHsieMble B (DU3MKe W PACIpPOCTPaHSIONIMECS Ha JPyTye
00/1aCTH 3HAHUI

YmMmetb

- TPUMEHSTh (U3MYecKre 3aKOHbI U (PU3MKO-MaTeMaTH4eCKUil ammapar s
pelilieHUs 3aZlau B paMKaXxX (DU3UKU U CMeXKHBIX AUCLIUIIIVH;

- HCI0JIb30BaTh (pr3NuecKre MO/ Ji/isl ONMCaHUs peasbHbIX MPOLIeCCOB;
- U3MepATh (hU3UUecKre BeUUMHBI C TIOMOINBI0 TPUOOPOB, TMPOWU3BO/UTH
00paboTKy SKCIepUMEeHTa/NbHBIX [JaHHBIX W aHa/lM3UPOBaTh TIOyUYeHHbIE
€3y/IbTaThl

Bagets

- ONBITOM DeIleHHs THUITOBLIX U 00Jiee CJIOKHBIX (PU3HNUeCKUX 3a/1ay;
- HaBbIKaMH paboThI ¢ pu3nUecKUMH Nprbopamu ¥ 000pyJ0BaHHUEM;
- MeToJaMH{ TIpOBeJeHus] (PU3MUeCKUX H3MepeHHH, pacueTa BeJUUMH |
AHa/TM3a TIOTyUeHHBIX JAHHBIX




4 CTpyKTypa U cofiep>kaHue AUCLUIUIUHBI (MOAY/Is)

OO6111ast TPYA0EMKOCTh AUCHUITMHBI COCTaB/sieT 15 3aueTHbIX equaul] 540 akaz. 4acoB, B TOM YUCIIE:
— KOHTakTHasi pabota — 69,2 akaji. 4acos:

— ayaurtopHas — 60 akaz. yacos;
— BHeayAuTOpHas — 9,2 aka/l. yacoB

— camocTosTebHas paborta — 449,5 aka/. yacos;

— TIOATOTOBKA K 3K3aMeHy — 17,4 akaz. yaca;

— TIOATOTOBKA K 3auety — 3,9 akaj. yaca

~
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1. MexaHuka 1
1.1. Kwunemaruka mnocrtymnartesqbHoro u| 1 1 0,2 | 15 |IIpopaboTka NeK1ui, | BeinonHnenue u 3awura|OIIK-1 -3
BpalllaTe/IbHOT0 JBUKEeHUsI r3ydeHue TeOPeTUYeCKOro [1abopaTopHBIX pabot|OIIK-2 — 3y
1.2. [JuvHamuka m0oCTymnarejbHoro u| 1 1,5 3/1,31 | 0,1 20 |maTtepuana, TIOATOTOBKa K|"IIpuMeHeHUe 3akK0HOB|OIIK-1 —3
Bpall[aTeJIbHOr0 IBW)KEHUSI BBITIOJIHEHUIO ¥ 00paboTka|coxpaHeHusi assi onpegenedus| OIIK-2 — 3y
1.3. 3aKOHBI COXpaHEeHUsI B MEXaHUKe 1 1,5 2/1,31 | 0,2 25 |pe3y/ibTaToB  /1abOPATOPHBIX [CKOPOCTH MojeTa mymu" u|OIIK-1 — 3y
pabor, peutenue| "VicciiefoBaHue OIIK-2 — 3y
1.4. MexaHuueckue KoyiebaHus U BOJHbI 1 1,5 0,2 15 |MHAUBHIYa/IbHbBIX Bpalare/ibHOro ABMXeHus | OITK-1 — 3y
KOHTPOJIBHBIX paboT TBEpZ0ro Tesa BOKDYT|OITK-2 — 3y
1.5. Pe/IaTMBHCTCKast MeXaHUKA 1 0,5 10 HETIO/IBIDKHOM ocu”.|OMK-1 — 3y
Bemonnenne KOHTPO/IBHOM | OTTK-2 — 3y
pabotei Ne 1 "MexaHHKa.
MonekynisipHass ~ Qu3uka U
TepMOJVHaMUKa"
Wtoro mno paszeny 1 6 52,61 | 0,7 | 85 2 nabopaTopHbIX paboTsl, 1




AynuropHas - E
o O <
KOHTaKTHas paboTa TS =§ =
Pa3nen/ Tema = (B aKag. uacax) E“ c:ct Bup camocTosiTesibHOM Popma TeKYILEro KOKTPO/Is s ;mz. OE_, %
> " X yCIieBaeMOCTH U H > 9 &
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KOHTpOJIbHast paboTa
2. MonekynsipHast ¢u3rka u 1
TepMOJAVHAMUKA
2.1. Cratuctuueckas ¢busmka u 1 1 0,1 | 15 |IIpopabotka NeK1ui, | BeironHeHye u 3amyra OIIK-1 -3y
MOJIEKY/IIPHO-KWHeTHYeCcKasi TeOpusi v3yuyeHue TeopeTUYeCKOoro [labopaTopHOi paboThI OIIK-2 —3y
2.2. TepMoaHaMUKa 1 2 3/1,41 | 0,2 | 20 |marepuana, TmOAroToBKa K|"OrpezesieHue nokasaTesns OIIK-1 —3y
BBITIOJIHEHMIO U obpaboTka|aguabatsl y Metoiom Knemana |OITK-2 — 3yB
2.3. ®usuKa peasbHBIX ra30B U XuakocTeir | 1 1 10 |pe3ysbTaToB  JlabopaTopHbIX (U Je3opMa'. BeimoiHeHne OIIK-1 -3y
pabor, pellieHHe |KOHTPOJIbHOM paboThl Ne 1 OIlIK-2 — 3yB
WHWBUAYaIbHbIX "Mexanuka. MoJiekynspHast
KOHTPOJIbHBIX PaboT (dbu3MKa ¥ TepMoIMHaMUKa"
Nroro no pa3peny 1 4 3/1,41 | 0,3 | 45 1 nabopaTopHas pabora, 1
KOHTpOJIbHast paboTa
3. DJIeKTpUUYEeCTBO U MarHeTUsM 1
3.1. DnekTpocraTruueckoe rose 1 1,5 0,2 | 15 |IIpopabotka JIeKUWH, | BeirosiHeHWe U 3amuTa OIIK-1 —3y
r3yueHue TEOPeTUUECKOro [TabopaTopHbIX paboT OI1K-2 —3yB
3.2. DyleKTpoCTaTUyeCcKoe 1oJie B Bewjectse | 1 0,5 8 |marepuana, TIOATOTOBKa K|"PacumpeHue mipezena OIIK-1 —3y
BBIMOJIHEHUIO W 00paboTKa|u3MepeHus: aMIiepMeTpa 1 OI1K-2 —3yB
3.3. [1OCTOSIHHBIN 371eKTPUYECKUM TOK 1 1 3/1,41 | 0,2 | 18 |pe3yabTaToB /1abOPaTOPHBIX |BOIBTMETPA MOCTOSHHOrO ToKa" |OTK-1 — 3y
pabor, pewienuve|u "OnpegesieHue OIIK-2 — 3yB
3.4. MarnutHoe 1m0Jie B BakyymMe u B| 1 1 0,1 15 [MHAYMBUAYA/IbHBIX WHAYKTUBHOCTH KaTyIIKW U OIIK-1 —3y
BellecTBe KOHTPOJIbHBIX PaboT MarHUTHOM MPOHULIAeMOCTH OIIK-2 — 3yB
3.5. DneKTpoMarHuTHast UHAYKLWS 1 1 3/1,41 | 0,2 15 ¢(peppomarHuTHOTO Tea". OIIK-1 —3y

BrinosHeHue KOHTpO]’II—»HOﬁ

OITK-2 — 3yB




AypuTtopHas

<
= @©
KOHTaKTHasi paGota | E g 5 =
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3.6.  DnekTpuyeckue  KosebaHuUs 1 1 10 pabotel Ne 2 "SnektpuuectBo u |OITK-1 — 3y
TiepeMeHHbIN TOK MarHetusM. BonHoBas ontuka" |OIIK-2 — 3yB
Ntoro no pa3peny 1 6 6/2,81 | 0,7 | 81 2 naboparopHbIX paboThl, 1
KOHTpOJIbHast paboTa
4. BosiHOBas ONTHKA 1
4.1. Dy1IeKTpOMarHuTHbIe BOJIHBI 1 1 0,1 | 10 |IIpopabotka neKuui, | Beirnosnnenuve u 3amyra OIIK-1 -3y
H3yueHue TEeOPeTHUUeCKOro | 1abopaTopHOM paboThI OITK-2 — 3yB
4.2. nTepdepeH1usi CBeTOBBIX BOJIH 1 1 0,1 | 15 |marepuana, mnoaroroska K|"OmnpezeneHue AJIMHbI OIIK-1 -3y
BBITIOJTHEHUIO U 00paboTKa|CBeTOBOM BOHBI U OIIK-2 —3yB
4.3. Iudpakuys CBeTOBBIX BOJH 1 1,5 2/12 | 0,1 | 15 |pe3ynbTaToB J1aDOpPAaTOPHBIX |XapaKTePHUCTUK OIIK-1 — 3y
pabor, peliieHue | 1(paKIMOHHON peleTKu". OIIK-2 — 3yB
4.4. B3auMo/ieiicTBYe CBeTa C BelljeCTBOM 1 0,5 10 |MHAMBHYya/IbHBIX BeIMo/HeHre KOHTPOIbHON OIIK-1 —13y
KOHTPOJIbHBIX PaboT paboTel Ne 2 "DyekTpruecTBO U |OQITK-2 — 3yB
MarHetusMm. BosHoBas ontuka"
HWToro mo pasgeny 1 4 2/1,21n | 0,3 | 50 1 nabopatopHast pabota, 1
KOHTpOJIbHast paboTa
Hroro nmo Kypcy 1 20 16/811 | 2 261 2 3K3aMeHa, 2 KOHTPOJ/IbHbIEe
padoThI
5. KBaHTOBasi u aToMHasi pu3rKa 2
5.1. KBaHTOBasi onTtrka 2 2 32N | 0,4 | 35 |IIpopaboTka JeKLWH, | BeirioiHeHWe U 3a1uTa OIIK-1 —3y
HU3yyeHue TeOPeTUYeCKOro [TabopaTopHBIX paboT OIIK-2 —3yB
5.2. KBaHTOBasi MexaHUKa 2 2 0,4 | 30 |maTepuana, TmoArotoBka K|'V3ydeHue 3akoHOMepHOCTel |OITK-1 —3yB
BBIMOJIHEHWIO U oOpaboTka|doro3ddekra” u OIIK-2 — 3yB
5.3. ®u3ukKa atoma 2 2 321 | 0,4 | 40 |pe3ynbratoB JabopaTopHbix|"OrpejesieHue r1aBHbIX OIlK-1 — 3yB
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pabor, pellieHVe | KBaHTOBbIX UUCe OIIK-2 — 3yB
VHJVBU/lya/lIbHBIX BO30Y>X/IEHHBIX COCTOSIHUIN
KOHTPOJIbHBIX PaboT aTroMma Bogopoza". BelrosiHeHue
KOHTPOJIbHOM paboThl Ne 3
"KBaHTOBasi, aTOMHas "
simepHasi hu3mKa"
Ntoro no pa3peny 2 6 6/41 | 1,2 | 105 2 nabopatopHbIX paboThl, 1
KOHTpOJIbHast paboTa
6. du3rKa TBepJIOro Teja ¥ aTOMHOro sigpa | 2
6.1. KgaHToBasg craThCTMKa U ¢u3MKa| 2 1 25 |TIpopaboTka neK1ui, | BeirnonHenuve u 3amyra OIIK-1 —3yB
TBEpZOro Tejna HU3ydeHue TEeOPeTHUUeCKOTro | 1abopaTopHOM paboThI OITK-2 — 3yB
6.2. flnepHas pusmka 2 2,5 421 | 0,8 | 40 |marepuana, mnoxaroroBka K|"OmnpegeneHue MakcuManbHOU |OITK-1 —3yB
BBITIOJTHEHWIO U 00paboTKa|3Hepruu [3-uacTuii U OITK-2 — 3yB
6.3. ®dusrka 3s7eMeHTapHbIX yYacTul, u| 2 0,5 18,5 |pe3y/ibTaToB  1abOPaTOPHBIX |UAEeHTU(DUKALVS OIIK-1 —3yB
COBpeMeHHasi (pu3rueckasi KapTHHa MHUpPa pabor, peliieHue | paZiiOaKTUBHBIX TperiapatoB”. |OITK-2 — 3yB
VH/JVBU/lya/IbHBIX BrinosiHeHre KOHTPOIBHOU
KOHTPOJIbHBIX PaboT paboTtel Ne 3 "KBaHTOBAS,
aTOMHas U sifiepHast ¢pur3rka"
HWToro mo pasgeny 2 4 42N | 0,8 | 83,5 1 nabopatopHast pabota, 1
KOHTpOJIbHast paboTa
Hroro nmo Kypcy 2 10 10/6M1 | 2 |188,5 3aueT, 1 KOHTpO/IbHasA
pabora
HWToro mo guciyninHe 1-2 30 26/141| 4 [449,5 2 ’3K3aMeHa, 3a4eT, 3
KOHTPOJ/IbHBIE PadoThI
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B mporiecce miperiofaBaHusi AUCLHUIIMHBI «DU3HKa» TMPUMEHSIFOTCS TPAIULIMOHHASA U
MO/YTbHO-KOMITETEHTHOCTHASI TEXHOIOTHH.

Vcronb3yroTest cieyromiye BU/bl JIEKIHN:

8800HAs /NeKYusi — B Havaje Kypca W B Hauaje KaKAOro cemecTpa (BBOAHBIN OOK B
COCTaBe JIeKI[1K);

NeKyusi-uHgopmayus — B 3ToH popMe U3/araeTcsi OCHOBHAsE YaCTh MaTepyaia;

0030pHas /feKyus — B 3aK/IIOUMTEILHON YacTh W3yueHUs] AUCLMIUIMHBI, TIOCBSIL{EHHOW
COBpeMeHHOW (M3MUecKoW KapTMHe MHpa, a TakKke IPU CUCTeMATH3alud W 00001jeHnn
OT/Ie/IbHBIX Pa3/IeJioB;

npobnemHas /AeKkyusi — WCTIONb3yeTcsl KaK 37eMeHT B COCTaBe JIeKIMH, KOorja Tiepeq
CTy[leHTaMHM CTaBUTCsS HEKOTOpas mpobsiemMa W TpejsiaraeTcsi HAaWTH TOAXOAbI U TMyTH K ee
PeLIeHHIO;

NeKyusi-euzyaausayusi — JIeKIUA C TIpUMeHeHWeM (U3UUecKux JAeMOHCTpALUi ¢
00ObsICHEHHEM TIPOMCXOMSIINMX SIBJIEHHWH, a TaKKe KOMIBIOTEPHBIX CHUMY/SALUA U y4eOHBIX
(buIbMOB.

Bce BuibI JIeKIWi MPOBOJATCS C UCTIO/Ib30BAHNEM MY/IbTUMEUIAHOTO 000PYy/10BaHUS.

[MpakTHuecKre 3aHATHS BK/IIOUAIOT B ce0s Takve MeToJbl OOyueHWs, Kak yuebHas
Ouckyccusi, B X07ie KOTOPO# CTYZeHThI U3/Iaral0T CBOe MHEHWe ¥ 0OMEeHMBAIOTCS B3TJ/IsijaMU Ha
nipobsiemMy, 38pucmuueckas becedd, CTUMY/IMPYIOIjasi KOJUIEKTUBHOE MBILIEHHE U COBMECTHBIN
TIOMCK OTBeTa Ha CHOPMYTMPOBaHHBIM BOIPOC WU 3aJauy.

[Mpu npoBesieHUM J1abOpPATOPHBIX 3aHATUN TIPAaKTUKyeTcsi paboma 6 komanOe (2-4
yesloBeKa) U MCrosb30Banue IT-vwemodos fyisi 06paboTKy pe3ysibTaToB 1ab0paTOPHBIX PaboT.

6 YueGHO-MeTOANUYeCKOe 00ecrieyeHre CaMOCTOATe/IbHOM PadoThl 00yUaroIuxcst

Mo pmucipriiHe «®u3MKa» s 3a0uHOM  GOpMbI  0OyueHMs TIpeAyCMOTpeHa
BHeay/IUTOpHasi CaMOCTOsITe/IbHasi paboTa 00yUaroLMXCsl, KOTOpasi 3aK/II0YaeTcsi B MpopaboTke
JIEKLIMH, CaMOCTOSITE/IbHOM M3yUeHWH TeOPeTHUYeCKOro MaTepuasa, MO/JrOTOBKe K BBIOTHEHHIO
ymabopartopHbix  paboT, 06paboTKe pe3y/abTaTOB UW3MEpPEeHWM U BBLIMIOJTHEHWU  Tpex
WH/IMBU/YaIbHbIX KOHTPO/IbHBIX padoT.

Hpumepuble 8dpudHmMbl KOHMPO/IbHbIX pa6om:

Konmposabnas paboma Ne 1 «Mexanuka. MonekyasipHas ¢puzuka u mepmoouHamuKa»

1. Touka gBwxercs B miockoctd XOY 1o 3akoHy: X = 2sin wt, y = 2(1 + cos wt). Halitn
MyTh, MPOW/JEHHBIA TeJIOM 3a 2 C, yrojJ MeXAy BeKTOpaMHd CKOPOCTM V U YCKODeHHsl a U
TpaeKTopHIo /IBKeHus1 y = f (x).

2. Illap cKaThIBAaeTCs MO HAK/IOHHOM MJIOCKOCTH C yrJjioM HakioHa 60°. Kakyto ckopocTb
OyzeT UMeTb LIeHTp I1apa OTHOCHTETbHO HAK/IOHHOM TJIOCKOCTH 4epe3 2 C, eC/Ii ero HavyasabHast
CKOPOCTB Obljla paBHa HYJIIO?

3. Teno maccoit M = 1 kr, JeTsilliee CO CKOPOCTBIO V = 4 M/C, pacriajjaeTcsi Ha /iBa OCKOJIKa,
Macca ofHoro u3 KoTopbix m = 0,6 kr. CKOPOCTb 3TOT0 OCKOJIKA TepreH UKy IsipHa HauaabHON
CKOPOCTH Tesla ¥ paBHa U; = 5 M/c. YeMy paBeH MO/[y/ib CKODOCTH BTOPOT'O OCKOJIKa?

4. ToHKMI OJHOPOJHBbIN CTep)KeHb [JauHOM L = 48 cM Mo)keT BpallatbCs BOKPYT
TOPU30HTAILHOM OCH, TIPOXOJsiell Ha pacCcTossHuM 1/3 ero AjMHBI OT OFHOTO U3 €ro KOHI[OB.
Onpenenuts niepro, T MasbIx KojieGaHUM CTePKHS.



5. T'a3000pa3HbIii BOZOPO/], HAXOAUBIINICS Tipu Temneparype t = 2 °C u gasienuu p = 10°
ITa B 3akpeITOM cocyzse oobémMoM V = 5 m, oxymagwid Ha AT = 55 K. Haiitu npupairieHue
BHYTPEHHeM SHepruy rasa v KoJnu4ecTBO OTJZAaHHOIO UM Terlla.

6. Maccy m = 6,6 T Bojiopo/ia paciuupyau u3obapuyecku ot oo6béma Vi o 06béma V, =
2V,. Haiitu usmeHeHue AS 3HTPOIWY TIPU paclliipeHu .

KonmpoabHas pa6oma Ne 2 «s1ekmpuuecmeo u mazHemusm. BoiHosast onmuka»

1. Ha aByx 6eCKOHEUHBIX Mapasuie/ibHbIX TVIOCKOCTSIX PABHOMEPHO pacripe/iesieHbl 3apsi/ibl
C TIOBEPXHOCTHBIMU TVIOTHOCTSIMU O7 U O,. OTipe/ieNIuTh HanpsKeHHOCTDb 3/1eKTPUYECKOTro MOJIS:
MeXX/y TUIOCKOCTSIMM; BHe Tu1ocKocTel. [TocTpouTts rpadmk n3MeHeHHs1 HalpsKeHHOCTH 1107151
BJI0/Ib JIMHUM, TIEPIIeHJUKY/IAPHON M1acTuHam. [IpuHATE 01 = —20, 0, = O, rge o = 80 HKi/M?.

2. [IBa ucTOYHMKA C 3.0.C. € = 6,5 B U & = 3,9 B U 0AMHAKOBBIMU BHYTPeHHUMU
corpotuBieHusiMU 10 2,0 OM coeZiiHeHbI MapaieNibHO U TOJK/IOUeHbl KO BHeIHeH Lienu
conpoTuBaeHueM 9,0 OM. OripeieIUTh TOKU B 3/IeMeHTax U BO BHEIIIHeW LiemnH.

3. PaccrosiHue MeXxay AByMs [AJUHHBIMU TlapasienbHbiMU TpoBojamu d = 5 cm. Ilo
MPOBOZIAM B O/IHOM HarlpaB/eHUU TeKyT oZrHaKkoBble TOKM | = 30 A Kaxzplii. HaillTh MHAYKLUIO
B MarHuTHOro 1osisi B TOUKe, HaXOASIelCs Ha paCCTOSIHUM Ty = 4 CM OT OZJHOTO U I; = 3 CM OT
JIpyroro mpoBoja.

4. OnpenenuTh YaCTOTY BpallleHUs IPSIMOYTOJIbHOM PaMKH, Bpalllatollieicsi B OZJHOPOJAHOM
MarHuTHOM M0Jle, MarHUTHasE UHAYKLUsS Kotoporo B = 0,5 Tn, eciu aMnuTyja HaBeJJeHHOM B
pamke D/IC emax = 10 B. ITnomazgs pamMku S = 200 cm?, a uncio ButkoB N = 20. Och BpaieHus
MeprneHAuKyIsipHa BEKTOPY MarHUTHOW UHYKLIUH.

5. Ha creknsHHbIM KMMH (n = 1,5) majaeT HOPMaJbHO MOHOXPOMAaTUUYeCKWM CBET C
IyHOM BosiHBI A = 582 HMm. TIpesmomsitoruii yron kiuHa paBed 20 . Kakoe UMC/IO T€MHBIX
VHTep(epeHIIMOHHBIX T10JI0C IPUXOAUTCS Ha eIUHULY [JTUHBI?

6. /IBa HUKOJISl DACIOJIO)KeHbl TaK, UTO Yrojl MeXJy WX TJIaBHBIMU T[JIOCKOCTSIMU
coctaBsisieT @ = 60°. Bo CKO/IBKO pa3 YMEHBILMTCS HHTeHCHMBHOCTb €CTECTBEHHOrO CBeTa I, rpu
TIPOXOXKJeHUY uepe3 06a HuKoJsl. KoadduireHT noroieHus cBeta B Kax oM Hukosie k = 0,05.

Konmposabnas paboma Ne 3 «KeaHmoeas, amomHas u sidepHasi puauka»

1. TemniepaTypa BHyTpeHHell TTOBEPXHOCTH MYy(de/ibHON Meuu TPU OTKPHITOM OTBEPCTUU
mwiomaaepo 30 cv® pasHa 1300 K. Cuuras, 4to OTBEpPCTHE I€UM M3/yyaeT Kak abCOHOTHO
yépHOe TeJlo, OIpe/le/IuTh, Kakasl 4aCTb MOLJHOCTU WU3/IyYeHHUs] PacCerBaeTCsl CTEHKAMU I1euy,
eci TioTpebsieMasi el MOIIHOCTh cocTasyisieT 1,5 KBT.

2. Ha moBepxHOCTb, TUiomags Kotopoir S = 0,01 m*> exxemuHyTHO magaet E = 63 [k
CBETOBOM 5HepruM (B HarpaB/ieHUM, NepIreHUKY/ISPHOM MMOBEPXHOCTH). BBIUMC/IUTEL CBeTOBOE
JlaBjieHWe Ha 3Ty TOBEPXHOCTb, €CJIM OHA: a) TOJHOCTBIO OTpa)kaeT CBeT; 0) TIOMHOCTHIO
TOIJ/IoNaeT CBeT.

3. ®oToH c AMMHOW BOHBI A; = 4,3 1M paccessicsi Ha CBOOOJHOM 3J/IeKTpOHe. YTOI
paccesiHuss coctaBun  1/2. OmnpenenuTb SHEPIHI0 paccesHHOro (OTOHa U SHEPIHIO,
TIPUXOJSIIYIOCS Ha 3JIEKTPOH OT/IauHu.

4. OueHUTb C TIOMOILIBIO  COOTHOLIEHHS  HeONpefe/IéHHOCTed  MWHHMAa/bHYIO
KUHETHYECKYIO SHEPTHI0 3/IeKTPOHa, ABHXKYILErocst B 061acTH, pasmep kotopoii L = 107 m.

0. o
5. Onpe/ie/UTh Mepuos, MoJTypaciazia BUCMyTa s Bi, eC/IM M3BeCTHO, UTO BUCMYT Maccoi

m = 1 r BeibpaceiBaer N = 4,6:10" B-uactuij3at =1 c.
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6. Kakyio HaMMEHbIIYI0 SHEPIHI0 HY)KHO 3aTPaTUTh, YTOOBI Pa3ie/luTh sapo ,He Ha aBe
O/IMHAKOBbIe YaCTH.

ITepeueHs j1ab0paTOpHBIX padoT:
1 cemectp

1. JI. p. Ne 1 «IIpvimeHeHre 3aKOHOB COXpaHeHUs i Olpeje/ieHUs1 CKOPOCTU IlojeTa
myJam»

2 JI. P. Ne 4 «MccnepoBaHve BpalljaTe/IbHOIO [BWXKEHUS TBEpPAOro Tejla BOKPYD
HeTIO/IBIKHOU OCH»

3 JI. p. Ne 14 «OrnipesienieHre 1oKasarens aguadbatel  y MeTooM Knemana u /le3opma»

2 cemecTp

1. JL. p. Ne 23 «Paciuvpenue npefiesia usMepeHusi aMriepMeTpa 1 BOJIbTMeTpa IIOCTOSIHHOTO
TOKa»

2. JI. p. Ne 28 «OmpefienieHrie MHAYKTHBHOCTU KaTYLIKW M MarHUTHOM IIPOHULI@EMOCTH
(heppoMarHUTHOTO Tesa»

3. JL. p. Ne 34 «OnipefieneHrie /IMHbI CBETOBOW BOJIHBI U XapaKTEPUCTUK AU(PPaKLIMOHHON
pelIeTKm»

3 cemecTp

1. JI. p. Ne 36 «/3yuenue 3akoHoMepHOCTel dhoTosddhekTar»

2. JI. p. Ne 42 «OrmpefiesieHre TJIaBHBIX KBAHTOBBIX 4KCel BO30YXKEHHBIX COCTOSHUM
aToMa BOZ0poza»

3. JI. p. Ne 53 «OrmpezeneHrie MakCUMalbHOM 3HepruM [B-yacTul U WJeHTUUKALMs
PaZMOaKTHUBHBIX TIPeriapaToB»

]IEPEHEHB TEOPETHYECKHUX BOIIPOCOB /1A npopaGOTKn JIEKIITUOHHOI'0 MdT€pHd/Id U
CAMOCTOATE/IBHOI'0 U3YyUE€HUA:

1 cemecTp
Kunemamuka u ouHamuka nocmyname/ibH020 U 8paujamesibHO20 08UMCEHUS

1. TloHsaTue paguyc-BeKTOpa, CKOPOCTH M YCKOpeHHUsl MaTepuajibHOM Touku. CpefHue U
MTIHOBEHHbLIE BeJTUUMHEI.

2. [Tlpsimas u obpaTHas 3a7laul MeXaHWKU. PoJsib Haua/lbHBIX yCI0BUH. IlepemelrieHre 1
TIPOM/IeHHBIN MYTh.

3. [BwXKeHHe 0 OKPY>KHOCTH. YTOJI [IOBOPOTA, yIJIOBasi CKOPOCTb U YIJIOBOE YCKOPeHUe.
CBs$13b YIVIOBBIX U JIMHEHWHBIX BEJIMUKH.

4. KpuBosivHeliHOe [BWXKeHUe. TaHreHUMasbHOEe W HOpPMajabHOe ycKopeHue. IlosiHoe
YCKOpeHHe. YT0/1 MeXKJy CKOPOCTBIO U YCKOPEHUEeM.

5. UWHepumanbHble cUCTeMbl OTcYeTa. [IpuHLMN oTHOcUTenbHOCTU ['anmunesi. [lepBblit
3akoH HeroToHa.

6. [IloHsiTve cwibl, MacCbl U uMIyabca. [IpuHLuN cynepno3uiyd. OCHOBHOW 3aKOH
JVHaMUKM MOCTyIaTeIbHOro ABMKeHusl. TpeTri 3akoH HeroToHa.

7. MOMEHT uMIyJibCa ¥ MOMEHT CWIbl OTHOCUTEJIbHO TOYKHA. OCHOBHOE ypaBHEHHe
JVHAMUKU BpalljaTe/IbHOI'O [ABMKEHHS.

8. BpaijeHue BOKpyr HemoJBWXHOW OCA. MOMEHT WHepLMd TBepJoro Tesna. Teopema
[Ternepa.

9. AHanoruvs XapakTepuCTUK W ypaBHEHWM TOCTYyMaTe/JbHOIO W BpalllaTe/IbHOTO
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JABYDKEeHMHS.
3akoHbl COXpAaHeHUusl 8 MexXaHukKe

1. Wurerpans! grkeHusi. CBsI3b 3aKOHOB COXPaHEHUs] C CHMMETPUSMU IIPOCTPaHCTBA U
BpEMEHU.

2. 3amKHyTas cucTeMa. 3aKOH COXPaHeHUs MO/IHOIO UMITY/IbCa CUCTEMBI TeJl.

3. 3aKoH coOxpaHeHusi TOJHOIO MOMEHTa HMITyJibCa CHUCTeMbl Tes. [IBWKeHHWe B
L|eHTpa/IbHOM I10JIe.

4. Pabora u momHOCTh. KuHeTnueckasi SHeprusi MoCTyIaTeJbHOTO W BpalljaTebHOTro
J\BIDKEHUSI.

5. KoHcepBaTWBHbIe U  [IWUCCUMATHBHBIe CUbl. PaboTa  KOHCEpBAaTHMBHBIX U
JVCCUNAaTUBHBIX CHJL.

6. IloreHumanbHasi 3Heprus. 3aKOH COXpaHeHMs! MOJTHOM MeXaHWYeCKOUW SHepruu.

7. CBsi3b MeXAy CWIOW U TIOTeHIMalibHOW SHepryeil. [IBa cmocoba onwmcaHus
B3aUMO/IeMCTBUS.

8. Coypapenue ByX Tesl. YIIPDYTUU U HEYTIPYTUH yJap.

MexaHuuecKue KosnebaHus

YpaBHeHHe rapMOHUYECKHX KOyilebaHWi 1 eT0 pelleHue.
XapakTepyuCTUKH KojiebaHUii (aMIJIUTYy1a, YaCcTOTa, HauasbHas ¢a3sa).
MaremaTrueckuii ¥ pu3NUeCcKril MassTHUKY.
Crno)xeHre rapMOHUYECKUX KoJsiebaHuil OZHOTO HaripaB/ieHusl. bueHusl.
CroskeHre TieprieH UKy ISIPHBIX Kosiebaunid. durypsi JIuccaxy.
YpaBHeHMe 3aTyXarolMx KojeOaHUii U ero pelieHue.
7. XapakTepuCTHKH 3aTyXaloLMX KosiebaHWid (BpeMsi peslakCal[uH, JIoraprupMUUecKuil
JleKpeMeHT, I0OpPOTHOCTB).
8. OHeprusi rapMOHHUECKHX U 3aTyXalIKX KoyiebaHH.
9. BwIHYXAeHHbIe KosieOaHus. Pe3oHaHC.

oAU

Ynpyaue 60/1Hbl

1. TlomepeuHble ¥ MPO/I0J/IbHBIE BOHBI. XapaKTePUCTUKH Oeryiieid yrpyroi BoHbI.

2. CKOpOCTb pacrnpocTpaHeHus yIpyrux BOJH.

3. Kyaccudukanus BosH 1o opMe BOJIHOBOM NMoBepxHOCTH. Ilnockas, cdepuueckas u
LWIVH/pUYeCKast BOJHA.

4. BonHOBOe ypaBHeHMWe. YpaBHeHHe J/yuya, ypaBHeHHe IIJIOCKOW BOJIHBI, BOJIHOBOE
ypaBHeHue B 0011leM BHe

5. Hanoxenue ynpyrux BojH. CTosiuasi BolHa U ee 0COOEHHOCTH.

6. KonebaHre HaTIHYTOM CTPYHBI.

Knaccuueckasa cmamucmuka

1. Makpocuctema. CTaTUCTAYECKUMA M TePMOJWHAMUUECKUM TMOAXOAbl K OIMCAHHUIO
MaKpOCHCTeM.

2. [IuckpeTHblid Habop BermunH. [ToHATHE BEPOSITHOCTU U CPeJjHel BeJTMUHHBI.

3. HenpepoiBHbIN Habop BemuuH. PyHKIMS pacripesiesieHus1 Cy4aiiHOW BeJTMUMHBI U ee
cBoMcTBa ((pU3MUECKUI CMBIC/, pacyeT BepOSITHOCTel, yC/IoBMe HOPMHPOBKH, pacueT CpeJHUX
BeJIMUMH).

4. PacnpegeneHre MoJIeKyJI IO MPOeKLUAM cKopocTed. Pacnipesenenue "aycca.

5. Pacrnipesenenue MosekyJ1 110 MOAYJIIO CKOpOCTU. Pacnipesenenve Makcsesuia.

6. Hawnbonee BeposiTHasi, CpeHsISI M CPeHEKBAZpaTHYHAsi CKOPOCTH.

7. PacripesiesieHre MOJIeKy/l WZeaJbHOrO rasa IO BBICOTe B II0jle TSDKeCTH 3eMIIU.
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Pacnpeznenenve bosbipmana. bapomerpuueckast popmyia.
MKT u nepeoe Hauan0 mepmoOUHAMUKU

1. Mogens upeanbHoro rasa. /laBjeHue u TeMmrieparypa C TOuku 3peHus MKT.
YpaBHeHue COCTOSIHUS U/leaIbHOIO rasa.

2. Tlonstue crerneHeli cBOOO/BI MOjeKysbl. TeopeMa O paBHOpacIpefie/ieHUH SHepryuu
TI0 CTeTieHsIM CBOOO/IbI.

3. BHyTpeHHsIs 3Heprus Kak (yHKLUSI COCTOSIHUSI CUCTEMBI.

4. Pabora Kak ¢yHKLMs TpoLiecca.

5. IlepBoe Haua/0 TePMOAUHAMUKH.

6. U3oTepmuueckuii, N30XOpruUeCcKnUii U U300apruecKuii MpoLecchl.

7. Apmabaruueckuii mpouecc. YpaBHeHue [Tyaccona. [TonmuTponuueckrie poLecchl.

8. [IlonsiTue TerioemMKoCTU. MossipHas ¥ yZesbHasi TeIJIOEMKOCTH. TerioeMKOCTb Ipy
u3orporieccax.

Bmopoe Hauai0 mepmoouHamuKu. SHmponus

1. HampaBnenue mpoueccoB. CrathcTuyecku  BeC  MakpococTtosiHus.  CyTb
HeoOpaTUMOCTH.

2. Bropoe Hauano TepmoarHaMuKU. @opMyupoBku Kiaysuyca u KenbBuHa.
OHTpONUS CUCTEMBI U ee cBolicTBa. Teopema HepHcra.
V3MeHeHye SHTPONNY B TETUIOBBIX IIPOLjeccax.
OcHOBHOe ypaBHeHHe TepMOJAUHaMUKU. TepmMoJgrHaMUUeCcKue NOoTeHLUasIbI.
Lukmueckuii nponecc. KoadduipeHT nonesHoro AelcTBUs TeN/I0BOM MalllUHBbI.
Iukn KapHo. Teopema KapHo. TepMmoarHamuueckas 1iKasia Temreparyp.
CraTucTrueckny cMbIc/ 3HTporvu. @opmyia boseimana.

PN AW

2 cemecTp
J/1ekmpocmamuyecKkoe nose

1. Cuel B ipupoge. Posib 371eKTpPOMarHuTHOrO B3aUMO/eMCTBUSL.

2. DnekTpocTaThyeckoe Iose. JaeKTpuueckui 3apssi. CBOKMCTBa 3JIEKTPUYECKOrO
3apsza. 3akoH KyiioHa.

3. HampskeHHOCTb 3/1eKTPOCTaTUYeCKOro I0JIS.

4. TlpyHUMI CyTepno3ULIMU 371eKTPOCTaTUYeCKHX MOel /1S JUCKPETHOTO U
HeIpepbIBHOIO pacripesie/ieHus 3aps/ioB.

5. TloTok BeKTOpa HampsKeHHOCTH 3J1eKTpOCTaThyecKoro rosis. Teopema I'aycca.

6.IloTeHLMaTIbHOCTE 3/1eKTPOCTaTUYeCKOro Movid. [IpuHumn cynepnosuuuu s
MOoTeHL1asa.

7.Pabora 110 repeMerrieHHIO 3apsifia B 3IeKTPOCTaTHYeCKOM Tiosie. TeopeMa O LIMPKYJISLAH.

8.CBsA3b MeXX/ly HallpsyKeHHOCTBIO U ITOTEHL[UA/IOM.

9. T'eomerpuueckoe onucaHue 1oJisg. CUI0Bble TUHUU. DKBUIIOTEHLIUA/IbHbIE
TIOBEPXHOCTH.

JusneKmpuKku u npo8oOHUKU 8 3/1eKmMpPUu4ecKom nosie

1. DsekTpuueckuid JUMNob. [JUMONbHbII MOMEHT.

2. DJleKTpuueckoe Iosie B fusekTpuke. [lonsgpusaius JusieKTpUKa.

3. Bexkrop 3sekTpuyeckoro cMelenus. [lusnekrpuueckast IPOHULIaeMOCTD BelljeCTBa.
Teopema I'aycca 151 AU3/1€KTPUKOB.

4. YcioBus Ha rpaHulie pasfiesia ByX JU3/1eKTPUKOB.

5. O/eKTpoeMKOCTb yeJJUHEeHHOI'O IPOBO/HUKA.
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6. KonzeHcaTop. 3neKTpoeMKOCTb TJI0CKOTr0, Chepruueckoro U LU/IMHAPUUECKOro
KOH/IeHcaTopa.

7. CoenuHeHVe KOH/EHCATOPOB.

8. OHeprus 3apsUKeHHOr0 KOHZeHcaTopa. [I/10THOCTb SHepruu 3/1eKTpUYeCcKoro moJisl.

9. BxkiroueHue KOHJeHCaTOpa B 3/IeKTpUYecKye Lielu.

IMocmosiHHbIll 31eKmpuyecKutli mok

1. Dsnexkrpuueckui TOK. IIIOTHOCTB TOKa. Y paBHeHVe HENPepPbIBHOCTH.

2. 3akoH Oma B guddepeHumansHoli hopme.

3. 3axoH Oma B UHTerpanabHOU (popMe /17151 OZHOPO/IHOTO yuacTKa Lielu. DIeKTpuUecKoe
HaripsbkeHue.

4. ConpotusneHve npoBofHUKa. CoeZilMHeHNe CONPOTHUBJIEHUM.

5. 3akoH Oma 151 HeOZHOPOAHOrO yuyacTka Lenu. CTopoHHue cuibl. I[C.

6. IlpaBuna Kupxroda /s pacuera pa3BeTBIE€HHbIX LieTlei.

7. PaboTa 1 MOIIHOCTb 3/IeKTPUUeCcKoro Toka. 3akoH /xoyJisi-JleHuia.

8. IlepexoHble NpoLeCChI B LielU C KOHJEeHCaTOPOM.

Maznumtoe nose u /1eKMpOMazHUmMHasn UHayKl{llH

1. EpuvHas npupoja 371eKTpU4ecKoro U MarHUTHOI'O IOJIS.

2. VIcTOYHMKY MarHMTHOrO 1oJisl. MarHuTHOe I10J1e JBWXKYLLerocs 3apsja v poBOJHHKA
¢ TokoM. 3akoH buo-Casapa.

3. IIoTOK M LMPKYJIALMS BeKTOpa UHAYKLIMM MarHUTHOrO 1ossi. Teopema I'aycca u
TeopemMa O LUPKYJISALMU.

4. Cwuna Jlopenua. [IBv>keHue 3apshKeHHOM YaCTHL{bl B MarHUTHOM TI0JI€.

5. Cwuna Amrnepa.

6. MarnuTHoe 1ose B Beljectse. HaMarHMueHHOCTb.

7. HanpspkeHHOCTh MarHUTHOTO 110/151. MarHvMTHas IpoOHUL[aeMOCThb Bell|eCTBa.
JviamMarHeTUKU U rapaMarHeTHUKU.

8. ®eppomarHeTuku. Pusnueckas npuposa eppoMarHeTusma.

9. 3aKoH 3/71eKTpoMarHuTHouM uHAyKiuu Papazes. [IpaBuso JleHua. BuxpeBoe
3/IeKTpUYeCKOoe TI0JIe.

10. fABneHve camouHAYKUMU. MHAYKTUBHOCTL. COJIEHOU .

11. DHeprus KOHTypa C TOKOM ¥ MarHUTHOTO T10JISL.

3/1eKmpuuecxue Ko/1e0aHus u nepeMeHHblﬁ MoK

KosnebaTenbHbll KOHTYP. MexaHN3M BO3HHUKHOBEHHS 3/IEKTPUUECKUX KOTeOaHH.
OHeprus 31eKTpUuecKux KosiebaHui.
3aTyxatomye KonebaHusi. XapakTepUCTHKH 3aTyXaloIUX KomeOaHu.
PoJib aKTUBHOTO COTIPOTHBJ/IEHHS B KOJlebaTe/lbHOM KOHTYDe.

5. BrHyX/eHHbIe KoneOaHus. BekTopHast ArarpaMma HarpsbkeHud. Pe3oHaHC Toka.
Pe3onancHas yacToTa.

6. CootHoleHue a3 MexKy BHELLIHUM HamnpshkeHWeM, CU/I0N TOKa U HamnpshkeHWeM Ha
pas/IMYHbIX 3JIeMeHTax Lelu.

7. Ilepemennsi TOK. IHAYKTUBHOE M eMKOCTHOe cornpoTus/eHue. [TonHoe
COMPOTHUBJ/IEHME 1[elY TIPU [lepeMeHHOM TOKe.

8. /[lelcTByMOIIMe 3HAUEHUS CUJIbI TOKA M HalpsbkeHHst. MOILHOCTB NIPU ITepeMeHHOM
Toke. Koa¢duiipeHT MouiHOCTH.

b=

D/1eKMpPOMAzHUMHbIE 80/THbL
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1. Cucrema ypaBHeHHI MakcBesiia Kak 000011ieHe pa3po3HeHHBIX SIBJIEHUIN
3/IeKTpUUeCcTBa U MarHeTvsma.

2. Cpoucrsa ypaBHeHnid Makcsesna. [Ipesckasanue cyieCTBOBaHUS
3J1eKTPOMAarHUTHBIX BOJIH.

3. BosnHoBoe ypaBHeHue. CKOPOCTb pacripoOCTpaHeHUs BOJIHbI U [TOKa3aresib
TIpesIOMJ/IeHUs Cpe/ibl.

4. Ilnockas 31MeKTpOMarHuTHas BOJIHA U ee OCHOBHBIE XapaKTePUCTUKH.

5. DHeprus v UMITyJIbC 3/IeKTPOMarHUTHOM BosiHbI. BekTop IloliHTHHTa.
VHTeHCHUBHOCTS.

6. Illkana 37MeKTpOMarHUTHBIX BOIH. OCOOEHHOCTH ONMTUYECKOro Auara3oHa.

7. EcrecTBeHHBIV U NOISPU30BaHHBIN cBeT. Byupl nonspusanuu. CreneHs nosspysanyiy
YaCTUYHO T0JISIPU30BAaHHOIO CBeTa.

8. 3akoH Matoca.

9. [lonspusauys rpy oTpa)keHUU U IIpeJIOM/IeHUH CBeTa Ha I'paHulie paszesna
[M3/IeKTPUKOB. YTO0J1 bprocrepa.

10. [IBoliHOe nyuernipesioMmsieHue. Y CTPOMCTBO pu3Mbl Hukomst.

11. OnTuuecku akTHUBHbIE BelllecTBa. BpailieHre II0CKOCTU MOJIIpU3aLiiU CBeTa IpU
TIPOXOXK/IeHUU Uepe3 ONTUYeCKU aKTUBHYHO Cpefy.

Humepgepenyusn ceemoenix 60/1H

1. Tlousitue unTepdepeHMU. [IPUHIUIT CYTIePIIO3ULUU i CBETOBBIX BOJIH.
HabsroaeMbie 1 HeHaOJ/TFOZIaeMbIe BeJTMUWHBI.

2. KorepeHTHbIe 1 HeKOrepeHTHbIe BOJHBI. Cri0)KeHHe WHTEeHCHBHOCTeH B Cydae
HEKOTepPeHTHBIX ¥ KOTePeHTHBIX KOIeOaHHH.

3. YoioBus ycuneHus 1 ociabieHust cBeTa B 3aBUCUMOCTH OT Pa3HOCTH (a3
VHTep(epUpYOLIKX BOJH.

4. OrnTuuecKkuit myTh CBeTOBOTO Jiyua. CriocoObl U3MeHeHUs ONITUUeCcKOoro MyTH
CBETOBBIX BOJIH.

5. CB#3b ONTUUECKOM Pa3HOCTH X0/ia BYX BOJIH C Pa3HOCThIO (ha3. Y cI0BUsI MaKCHUMyMa
Y MMHMMYMa UHTep(epeHLIMH B 3aBUCUMOCTH OT ONTHUECKOUW Pa3HOCTU XO/a.

6. Cxema FOHra. ¥YcioBust HabsoieHusi uHTepdepeHLH. KoopauHAaThI CBET/IBIX U
TeMHBIX T10710C Ha KpaHe.

7. BpeMeHHasi U TPOCTPaHCTBeHHAsi KOTePEeHTHOCTb.

8. NHTepdepeHLs B TOHKUX IJIEHKaX B OTPaKEHHOM U MIPOXO/SIEM CBeTe.

9. Cxema j1 HabsozeHus Kosiel] HbtoToHa. Pajiiychbl CBET/IbIX M TEMHBIX KOJIel] B
OTPaKEHHOM U MIPOXO/SALIEM CBeTe.

Jucppakyus u ducnepcus ceemoeblx 60/1H

1. SBnenue gudppakipm. OcobeHHOCTh JU(PaKIUY CBeTOBLIX BOH. Judpaxmys
®penesnst u PpayHrodepa.

2. IlpunHuun I'tolireHca-®peHesis. YNpoljeHHe BbIUMC/IEHUH C [TOMOLLBI0 BEKTOPHOU
JiarpaMMmBbl.

3. [Oudpaxuus DpeHens Ha KPYIJIOM OTBePCTHU. 30HbI PpeHeris.

4. [Oudpakuus @payHrodepa Ha y3KoW MPSIMOIMHENHOM 11jeu. Y CJIOBUSI MaKCUMyMa U
MUHMMYyMa. 3aBUCMMOCTb UHTEHCUBHOCTHU CBeTa OT yTJa AU(paKkLiu.

5. [OudpakuuoHHas pelietka. OCHOBHbIE XapaKTEPUCTUKU AU(PPAKLIMOHHOUN peleTKHU.
Y cnoBus r/1aBHBIX MAKCHMYMOB ¥ MUHUMYMOB 1 /100aBOYHBIX MUHUMYMOB.

6. YrnoBas gucrniepcusi U pa3pelaroiias CrioCOOHOCTb ANPPAKIIMOHHON pelleTKH.

7. Oudpakiys Ha NpOCTPAHCTBEHHOM pelleTKe.

8. ®dusnueckre NPUHLIUIILI FOIOrpapuu.

9. [Oucnepcus cseta. HopmasnbHas 1 aHOMa/ibHask JUCIIEPCUS.
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10.

BonnoBou naket. ®a3oBasi ¥ rpyIoBasi CKOPOCTU BOJIHBI.

3 cemecTp

PNk~ WN

e NoUuh,kwWN =

NoUuh,kwWN =

[Taynu.

1.
2.
Depmu-/]
3.
4.
5.

Keanmoeas npupoda uzayueHus

TennoBoe u3nyuyeHue abcomOTHO yepHOro Tesa. 3akoH Credana - bosbimaHa.
3akoH cMelrieHus1 BuHa. ['uniore3sa I1naHka.

OHeprus ¥ UMNybC QoToHa. laBieHue cBeTa.

®oTo3¢dexT. 3akoHsl hpoTospdexTa. KpacHas rpanuia gporosddekra.
dopmysa DHILITeHA. PeATUBUCTCKIIN 1 HEPeTITUBUCTCKUNA (POTO3(DPeKT.
TopMO3HOe PeHTTeHOBCKOe U3/TyueHHe.

AddexT Komnrona. Popmyna KomnroHa.

KopryckynsipHO-BOJIHOBOM Jlyaau3M CBeTa.

D/1eMeHmMbl KBAHMOBOU MeXaHUKU

BosiHOBBIE CBOMCTBA YaCTHLI.

OnuHa BosiHbI fie Bpolisi. OkcneprMeHTa/lbHOe TIOATBepP KeHue.

[MpunaLMD HeoripegeneHHoCTH [eii3enOepra. COOTHOIIEHMEe Heorpe/eIeHHOCTeH.
BosHoBasi hyHKLIMS U ee CBOMCTBa.

OcHoBHas 3a/jaua KBAaHTOBOM MexaHUKU. Y paBHeHMe [lIpénnHrepa.

YacTtuija B noTeHLManbHOM sive. KBaHTOBaHKe SHEPIUM.

[Tpoxoy/ieHre YacTUIbl uepe3 ToTeHLMa bHbIN 6apbep. TyHHeNbHbIN 3¢ heKT.

Teopus Bopa u u3zayyeHue amomos

[InanerapHas Moze/b aToMa.

IToctynate! bopa.

W3nyueHne aTomMa BOAOPO/a U BOJOPO/IONO00HBIX CHCTEM.
CnekrtpanbHble cepun. Dopmyna banbmepa.

CrieKTpbl MHOT'03/1IEKTPOHHBIX aTOMOB. 3aKOH Mo3/1u.

Amom ¢ mouku 3peHus K@aHMOoeoll MeXaHUuKu

KBaHTOBbIE uKC/la, XapaKTepr3yollye M0I0KeH e 3/IeKTPOHa B aTOMe.
KBaHTOBaHue 5Hepruu.

KBaHTOBaHME MOMeHTa UMITyJIbCa.

CniuH s51eKTpoHa. I1o/THBIM MOMEHT 3/1eKTpOHa.

CxeMa sHepreTMueCKuUX ypoBHel aTomMa BOZ0poO/a.

[TpaBua oTOopa MpU aTOMHBIX Mepexo/jax.

3amnonHeHre 3/1eKTPOHHBIX 000/I0UeK B MHOT03/IEKTPOHHBIX aToMax. [IpuHLIMn

Keanmoeass cmamucmuka u 371eKmponpoeooHoCmb meepobiX me-i

[IpyHLMIT TOXK|@CTBEHHOCTH OJIMHAKOBBIX YaCTUL].

Bbo3onsb! 1 epMroHbl. Tpy Bu/la CTaTUCTUKU: Kjlaccuyeckas, bose-OiiHiuTeliHa U
vipaka.

CBoOo/HbIe 3/1eKTPOHBL. DHeprust Pepmu.

30HHas1 TeOpUsl TBEPABIX TeJl.

OJIeKTPONPOBOAHOCTD M0/IyIIPOBOAHUKOB. 3aBUCUMOCTb IIPOBOJUMOCTH OT

TemMIiepaTyphbl.

6.

Cob6cTBeHHasi ¥ TpUMecHast IPOBOJAMMOCTE TTOJTYTIPOBOAHHKOB.
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8. SIBneHue cBepXMPOBOAUMOCTU. KBaHTOBasi TeOpHsi CBEPXIPOBOAUMOCTH.
AmomHoe 510po u sidepHble peakyuu

fBneHve pafroakTUBHOCTHM. OCHOBHOM 3aKOH paJjJMOaKTHBHOIO pacraza.
PasnoakTvBHBIE pA/IbL.

CocraB 1 XxapakTepUCTUKY aTOMHOTIO si/ipa. fliepHble CUJIBIL.

KanenbHast 1 060s10ueuHasi Mmozienu siziep. Paauyc siapa.

Macca v 3Heprusi CBsi3y si/ipa. Y ie/ibHasi SHeprus CBs3U.

SAnepHble peak M. DHEPrys s/1ePHOM peaKLUH.

AnepHas sHepreTuka.

Nk =

OcobGeHHOCMU paouoakmMueHbIX pacnaoos

1. YpaBHeHUe U 3HepreTuueckoe yciaoBue o-pacrnaza. Csi3b SHEPIrUU O.-UaCTULIbI C
MepuoIoM ToJiypacnazja.

2. TynHenbHbiY 3¢ dekT nipu o-pacrnage. CriekTp o-4acTHI].

3. XapakTep CreKTpa y-usJjy4eHus.

4. Tlpouecchl B3aMMOZEUCTBUS Y-KBAHTOB C BEL|eCTBOM.

OneKTpOoNpoBOJHOCTb MeTaslyIoB. 3aBUCUMOCTb CONPOTUBJIEHUSI OT TeMIlepaTyphl.

5. 3aBHUCHMMOCTb UHTEHCUBHOCTU Y-HU3/Iy4€HHA OT TOJIIIMHBI CJI0OA BEIeCTBAd. CpaBHEHI/Ie

TIPOHUKAIOIIeH CTTIOCOOHOCTH pa3/TMUHbIX BUJIOB U3/TyUeHUs.
6. Tpu Buza [-pacnaja. JHepreTUUeCKuM CrekTp f-yactull. ['unore3a HEUTPUHO.
7. 3aKoHbI COXpaHeHus Mpu P-pacnage. JlenToHbl. JIENTOHHBIM 3apsi,.
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7 OHEHO‘—IHbIe CpeacTBa A1 IPpoOBEeAEHUA HpOME)KYTOqHOﬁ daTTeCTdllun

a) Ilnanupyembie pe3y/ibTaThbl 00yYeHHUsI U OLIEHOUHBbIE CPeJCTBA AJ/IA MPOBe/iIeHHs MPOMEe)KyTOYHOM aTTeCTaljuu:

CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHLINU

[TnaHupyemMble pe3yabTaThl 00yUueHUs

OLIEHO‘JHLIG CcpeacTBa

OIIK-1 - ciocoOHOCTHI0 MPe/CTaB/IATh a/feKBaTHYI0 COBPeMeHHOMY YPOBHIO 3HAHHW HayYHYI0 KADTHHY MHPa Ha OCHOBe 3HAHHUSI 0CHOBHBIX
110/10)KeHUH, 3aKOHOB U MeTO/I0B eCTeCTBeHHbIX HayK U MaTeMaTHKHU

3HaThb

- OCHOBHbIe TIOHATHUS U 3aKOHOMEPHOCTU
(bY3VMKM, CYLIHOCTb TIPOLIECCOB U SIBJIEHWH,
MPUBOJAIIMX K TIOHMMAaHHI0 COBpPEMEeHHOM
Hay4YHOUM KapTUHBI MHDPa

IlepeueHb TeopeTHYECKHX BOIPOCOB K IK3aMeHaM:

1 cemecTp

1. KuHemaruka MOCTynaTe/JbHOrO [BWKeHUs. [loHATHe pasnycC-BeKTOpa, CKOPOCTH U
yckopenusi. HauanbHble ycioBust. [IpsiMasi 1 obpaTHasi 3a7ilauil MeXaHUKU.

2. NnepumanbHble cucteMsl oTcueTa. [loHsATHME cuiibl, Maccel U UMIy/abca. OCHOBHOU
BaKOH [JMHAMUKU IIOCTYIIaTe/IbHOTO JBYKEHUSI.

3. 3aKkOHbl COXpaHeHUss B MexaHuKe. 3aMKHyTasg CUCTemMa. 3aKOHbl COXpaHeHUs
MMITy/IbCa U MOMEHTa UMITyJIbCa.

4. [lBa criocoba omuvcaHUsi B3aUMOJEWCTBUSA. [IBIKeHHWe YacTHLbI B OJZHOMEPHOM
CTal[MOHapHOM T1oJie. CBsI3b MeX/y CUJIOW U MOTeHI[MalbHOW SHepruei.

5. OOmee MoHATHE 0 BOJHAX. XapaKTepUCTUKHU Oeryimeii BoHbI. BoTHOBOe ypaBHeHue
M/I0CKOU BOJIHBI.

6. Iloctynatel OuHINTeMHA. 3amezsieHHMe BpeMeHU. JIOpeHLIeBO COKpallleHue [JIMHBI.
PeiTUBUCTCKUE MHBapuaHThl. VIHTepBarl.

7. Makpocuctema. MUKpPOCOCTOsIHME U MAakKpOCOCTOSIHME CUCTeMbl. CTaTUCTUYeCKUW
nogxof. [ToHsiThe BepOSITHOCTU U Cpe/iHel BeJTMUMHBI.
8. dyHkuuA pacrpefiesleHdss CIy4alHOM BeJMuYMHBL. PacripesiesieHe MoOJIeKysn 11O
MPOEKLUSIM CKOPOCTEH.

9. Mopgens ujeanbHOro rasa. [laBneHue v TeMreparypa C TOUKU 3peHUs] MOJIEKYJ/ISIPHO-
K{HETUUECKOM TeOpUU. Y paBHEHUEe COCTOSIHUS UZeaJbHOro rasa.

10. TIpobnemMa HeOOpPaTUMOCTH TETUIOBBIX TIPOLIECCOB. OHTPOMHUS CHUCTEMBI U ee

cBoiricTBa. Teopema HepHcrTa.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

11. Cratuctrueckuid Bec MakpococtosiHus. CyTb HeoOpaTuMocTH. CTaTUCTUYeCKUH
CMBIC/T SHTponUU. Popmya bonblmaHa.

12. I'paHMLbI TPUMEHUMOCTH MOZEIU UZeasbHOrO rasa. YpaBHeHue Ban-zmep-Baasnbca.
l130TepMbl peasibHOIO rasa.

2 cemecTp

1. Cwuibpl B3auMOZENCTBUSL B IPUPOAe. OJIeKTpocTaTHdeckoe rosie. 3akoH KyJioHa.
HarpsykeHHOCTb 3/IeKTPOCTaTUUeCcKOoro 1oJist. [IpuHIuII Cyrnieprio3uLiuu.

2. Tlorenuuan. Teopema 0 LIUPKY/IALMY BEKTOPa HANIPSDKEHHOCTH 3/IEKTPOCTAaTUYeCKOro
0J1s1. CBSI3b MEX/Y HAIPSUKEeHHOCTHIO U [IOTEeHLIMA/IOM.

3. Onekrtpuueckui TOK. [IJIOTHOCTH TOKa. YpaBHeHHe HelpepbIBHOCTU. 3akoH Oma B
nuddepeHLanbLHOM hopMme.

4. Epunas nipupoja 3/IeKTpUUYeCKOro U MarHutHoro mnosis. Ilone gsrkyierocs 3apsja.
[IpyHLMIT CyTIepno3ULIMY MarHUTHBIX Tosiel. 3akoH bro-Casapa.

5. IIoToK W LUpKyJIALMA BeKTOpa UHAYKLUUM MarHuTHoro nosA. Teopema I'aycca u
TeopeMa O LIUPKYJIALIUN.

6. 3akoH 3nekTpomarHuTHOW wuHAYKUMKA Dapazses. Ilpasuno Jlenuya. Buxpesoe
B/IeKTPUUeCKOoe T10J1e.

7. Cucrema ypaBHeHMMI MakcBenna Kak 0000mieHHe pa3po3HEHHBIX —SIBJIEHHUH
DJIeKTpUYeCTBa U MarHetyusma. MarepurasbHble YpaBHEHUs.

8. Csoucrsa ypaBHeHU! Makcsesia. [Ipenckasanue CylLLleCTBOBaHMS]
DJIEKTPOMAarHUTHBIX BOJIH.

9. CrocoObl TmONSIpM3aliM  ecTeCcTBeHHOro cBeta. Ilpusma Hukoss. Bparenue
[JIOCKOCTH TOJISIPU3aLiY CBeTa IIPU NIPOXOKeHUHY Yepe3 ONTUUeCKU aKTUBHYIO Cpejy.

10. Ilkama 3/1eKTPOMAarHUTHBIX BOMH. OCOOEHHOCTH  OMTUYECKOTO  JMaria3oHa.
[TokasaTesib MpeIoM/IeHUs CPe/ibl.

11. Cxema HOwnra pyis Habmtopenust nHTepdepeH . BpemeHHast M MpoOCTpaHCTBEHHast
KOI'epeHTHOCTb.

12. fIBnenve pudpakuuu. dudpakuus Ppenens u PpayHrodepa. [TpuHiun I'tolireHca-
DpeHens.
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

Hepeqenb TE€OPETUUYECCKHUX BOIMMPOCOB K 3d4YeTy:

3 cemecTp

1. TennoBoe u3nyueHve Tena. 3akoH Cre¢aHa-bosnbliMaHa. 3akoH cmelleHusi BuHa.
['nrioresa [naHka.

2. ®otoHbl. [laBneHue cBeTa. Kopmycky/isipHO-BOJIHOBOU Jjyaiu3M CBeTa.

3. BosHoBble cBOMCTBa uactuy. /[lnmHa BOJHBI Je bpoins. OkcriepuMmeHTasbHble
MO TBEP)KJeHUs rumoressl fe bporins.

4. TlpuHumn HeorpefeneHHOCcTH. COOTHOIEHWe HeorpejeneHHOCTell ['eii3eHOepra.
(OcobeHHOCTH TpoLiecca U3MepeHHsi B KBAHTOBOM MeXaHHKe.

5. @usnueckoe HUCTOAKOBaHMe BOJIH fe bBpoiins. BosmHoBas (yHKIMS U ee CBOMCTBa.
[1710THOCTb BEPOSITHOCTU 0OHAPY’>KeHUS UaCTULIBI.

6. OcHOBHasg 3ajjaya KBaHTOBOM MexaHMKU. HecranoHapHoe W CTalMOHAapHOE
ypaBHeHue IlIpéauHrepa.

7. TlpoxokaeHue yacTHLBI Yyepe3 MOTeHIManbHbIN Oapeep. TyHHe bHbIN 3P deKT.

8. [IlnanerapHas Mogens aroma. Iloctynatel bopa. KBaHTOBaHMe  3Hepruy
BO/IOPO/I0TIO/0OHON CUCTEMBI.

9. VYpaBHenue IllpenuHrepa ass aroma Bojopoza. KBaHTOBaHKWe MOMeHTa UMILYJ/IbCA.
[TpaBua orbopa.

10. CruH s/1ekTpoHa. KBaHTOBbIe UMC/la, OMUChIBAKOLME COCTOSIHME 3JIeKTPOHA B aTOMe.
KpaTHOCTB BBIPOKJEHUs SHepreTuyeckux yposHen. [Ipunimn Ilaymm.

11. TIpuHLMII TOX/eCTBEHHOCTH OJMHAKOBBIX YacTUll. bo3oHb! u ¢pepmroHbl. KBaHTOBBIE
pacripesie/ieHus.

12. CpobopHbIe 371eKTPOHBI B MeTasiie. JHeprusi depmu. 30HHasi TeOPUsE TBEP/IBIX TeJl.

13. Macca u 3Heprus CBsi3M aTOMHOIO si/jpa. 3aBUCUMOCTb Y/e/IbHOW SHeprusi CBS3U OT
MaccoBoro urcsia. ObomoueyHasi Mozesb sipa.

14. Tpwu Buja -pacraza. JHepreTnyeckui crekTp -uactuy. HeliTpuHo.

15. Knaccudukanys sneMeHTapHbIX YacTyLl. JIenToHbI. JIeNTOHHBIN 3apsf.

16. Apponsl. bapruonHsii 3apss. KBapkoBas Mojenb alpOHOB.
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

Ymethb

MUpa C TOUKW 3peHHUsl KJaCCUYeCKON (PU3MKHU U
KBAaHTOBBIX Mpe/CTaB/IeHUN

MMOHMMAaTb COBDEMEHHYIO HAYUYHYIO KdPTHHY]

lelMepbl IK3dMEHAYUOHHbIX NpaKkmuuyecKux 3a0aHutl:

1. OpHOpogHbIii cTepskeHb Maccoit M = 3 KI pacrionoskeHHBIH BePTHUKANbHO, MOXKET]
Bpall[aTbCsl BOKPYT OCH, TPOXOJsIlell uepe3 ero BepxHWW KoHell. B cpeauHy cCTepKHs
nonagaer myns mMaccoii ™ = 10T jerqmas ropusoHTamsHO Co cKOpocThio ¥ = 10% m/ Cu
3acTpeBaeT B HEM. Onpeie/lUTh KUHETUUECKYH0 SHePrHi0 CTePIKHS cpasy Iocje yzapa.

2. PenATMBMCTCKMI 93/1eKTPOH HMeeT KHHeTHUecKylo sHepruo e — 0,34 MaB,
OnpezfenuTs CKOPOCTb, C KOTOPOM OH ABWKeTcs. CuWTaTh SHEPryi0 IOKOS 3J/IeKTpPOHA
m,c* = 0,511 MaB

3.  YIJIeKUC/bIHA ra3 B KOJIMUYeCcTse ° 0.8

_31

MoJieli HarpeBarOT KM300apyUUecKu Tak, 4ToO

ero 00bEM yBe/lMUMBaeTCs B N pasa. Ormipezenvre W3MeHeHHEe SHTPOINUU B 3TOM|

riporiecce.

4. [IBa OeCKOHEUHO [JIMHHBIX TPSIMBbIX TIPOBOJIA CKpeIleHbl TOZ, MpsMbIM yrioM. Ilo
ripoBoZiaM TeKyT Toku I; = 80A u I, = 60A. Pacctosinue d mMexay mpoBofamu paBHO 10 cwm.
OTIpeZie/IUTh MarHUTHYI0 WHAYKIMIO B B TOYKe, OAWHAKOBO VZAajleHHOW OT 000wuXx|
MPOBO/IHUKOB.

5. KomnebarenbHblil KOHTYp uMeeT eMKocTh C = 10 MK®, nHAYKTHUBHOCTE L = 25 MI'H U
akTHBHOe compoTuBieHre R = 1 Om. Uepe3 CKOMBbKO KosieOaHWI aMIUIUTy/la TOKA B 3TOM
KOHTYpe YMEeHBIIUTCS B e pas?

A =589 uM

6. CsercC raZiaeT HOPMajbHO Ha AUQPPAKLMOHHYIO pelleTKy C MepuoioM

d=25 MEMD copepiariiyro N = 10000 WTPpUXOB. HaWTu  yIyIoByHO  LIMPUHY)

JUPPaKLMOHHOTO0 MaKCMMyMa BTOPOT'O MOPsiJKa.

Bragetb

[peacTaB/jeHreM MW IIOHMMaHHeM HaquOﬁ

TIOJTHOCTBIO copMUPOBaHHBIM

ITpumepbl 3K3aMeHAYUOHHbIX NPAKMUYECKUX 3a0aHUll:
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CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

KapTUHbI MHpa, aJleKBaTHOM COBPEMEHHOMY
YPOBHIO 3HAaHUU

r=3mMm/c

m, = 0,1 *T IBUKYLascsi CO CKOPOCTBIO , MCIbITana

1. Yacryua maccel

m, = 0,2 kr

yrpyroe coyZapeHue C TOKOMBLIEMCS uacTULlell Macchbl OmnpezieUTh Kakyo

KUHETUYeCKYl0 3Heprur0 rnpuobpesa BTOpasi yacTHIIA, eC/TM TiepBasi OTCKOYM/IA M0 MPSMbIM
YIJIOM K CBOeMY IlepBOHauya/IbHOMY HarlpaB/IeHUIO.
2. Omnpefenutb CKOPOCTb MOJEKy1 a30Ta, IpPU KOTOPOMl 3HaueHWe (yHKLMH

Ty

pacnipezieienusi MakcBesia TIpU TemIiiepaType = 400 K OyzZeT TakUM >Ke, KaK W [

TeMIepaTyphbl T> =500 R.

3. WpeanbHbIl OIHOATOMHBIM ra3 COBepIllaeT LUK/, COCTOSIIUM U3 IBYX U30XO0P U ABYX
usotepm. Haubonblias M HauMeHbIIAs TeMIlepaTypbl LMKaa cocrapisior 11— 400K 4

T, = 300K 3 paubompmmii o6vem B ™ = 4 pasa mpesbinlaeT HauMeHbIM. OmpeenyTe

KO3(Q(ULIMEHT 110/1e3HOT0 [IeMCTBUS TAaKOTO LIUKJ/Ia.

4. KsagpaTHasi TIPOBOJIOYHAsi pamKa pacIiosiokKeHa B OJHOM TIJIOCKOCTU C [JIMHHBIM|
NpSIMBIM TIPOBOJIOM Tak, YTO JBe ee CTOPOHbI IapasiesbHbl IpoBoAy. [Io pamke u mposoay
TeKyT ofuHakoBble TOKA I = 1 KA. Omnpepenuts cuny F, [elCTBYIOIIYI0 Ha paMKy, €C/u
OmpKaiiiiasi K MpoBO/y CTOPOHA PaMKH HAaXOJWUTCSI HA PaCCTOSIHUM, PaBHOM ee JTUHe.

5. KoHupl 1enu, cocrosimieid K3 TMocC/iefoBaTeNbHO BK/IOUEHHBIX KOHJEeHcatopa U
akTUBHOro corpotusjiendss R = 110 Om, noacoefvHWIX K Tl€PeMEHHOMY HarlpsyKeHURO C
aMIUIMTYJHbIM 3HaueHveM U, = 110 B. [Ipu 5TOM amMmyiMTyia yCTaHOBHMBILIETOCS TOKA B LjeTH [
= 0,50 A. Haiitu pa3HocTh (ha3 MeXXay TOKOM U T0/jJaBaeMbIM HaTlpsKeHHEM.

6. IIyuyok ecTecTBeHHOrO CBeTa MajaeT Ha CUCTEMY W3 [BYX II0C/Ie/l0BaTe/bHO
pacIio/IOKeHHbIX — I10/IIPU3aTOPOB, YroJl MeXAYy IUIOCKOCTSIMUA TIPOIYCKAaHWS KOTOPBIX|
cocraisier 30°. KosdduupeHT mMnor/iomedus IepBoro mnojspusaTopa cocrasiasger 10%, a
BTOporo — 20%. Kakasi uacTb MIHTEHCUBHOCTH CBeTa NPOMET uepe3 3Ty ONTUYECKYI CUCTEMY?

OIIK-2 — cioco0HOCTBI0 BBHISIB/ISITh €CTECTBEHHOHAYYHYH CYLHOCTH NMP00/ieM, BOZHUKAIIUX B X0/e MpodeccCHOHATbHOU /1esiTe/IbHOCTH, PUBJ/IEKaTh
JJIsl UX pellleHHs1 COOTBeTCTBYIOINMI (hM3MKO0-MaTeMaTHUeCKHI anmapar
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CTpyKTypHBIM

SJIEMEeHT [1nanvpyemble pe3yibTaThl 00yUYeHust OneHouHbIe Cpe/iCcTBa
KOMIIeTeHLIUU
3Hatb - OCHOBHble 3aKOHbl (GU3MKA B 006sacTy IlepeueHp TeOpeTHYECKHX BONPOCOB K 3K3aMeHaM:
MeXaHUKH,  CTaTUCTUYeCKOW  (U3MKU U
TepMOJUHaMUKY, 3JIEKTpUYeCTBa U 1 cemecTp

MarHeTr3Ma, BOJIHOBOM M KBAaHTOBOM ONTUKH,
ATOMHOM M SiIepHOM  (U3MKU U (PU3UKU
TBEpZOro Tesa, FPaHULIbl IPUMEHUMOCTH 3TUX
3aKOHOB M (PM3MYECKYIO0 CYLIHOCTh SIBJIEHUW U
MPOLIeCCOB, TPOMCXO/AIINX B IPUPOJE;

- MeToAbl aHaIu3a M MOJeIUpOBaHUS
(br31ueCcKrX MpOLeCCOB;

- MeTOoJbl M MOAXOAbl K TeOpeTUUYeCKOMY pMHEPLIU TIPOCTBIX TeJI. TEOPEMa H_ITEI‘/’IHepa.

HKCIIepUMeHTabHOMY HCC/Ie[IOBaHUIO,
[pyUMeHsieMble B ¢dusuke U
PaCTpOCTpaHsIIOIecss Ha Jpyrue 007acTH
BHAaHUN

1. [IBwKeHue I10 OKPYXHOCTU. YTO/J IIOBOPOTAa,
yckopeHue. CBs3b YIJIOBBIX U JIMHEUHBIX BEJIMUUH.

2. KpuBonuHeliHOe ABWKeHWe. TaHreHLManbHOe WM HOpPMa/bHOe ycKopeHue. IlosHoe
yCKOpeHHe. YT0JI MeXXAy CKOPOCTbIO U yCKOPEeHUeM.

3. MomeHT umIy/ibCa U MOMEHT CH/Ibl OTHOCHUTE/NBHO TOUKU. OCHOBHOe ypaBHeHHe
IMHAMUKU BpalljaTe/IbHOr'0 JABM)KeHUS.

4. BpaileHue BOKDYI HEMNOJABWKHOM ocu. MomeHT uHepuuu. Pacuer MOMeEHTOB

YIJioBasg CKODPOCTb M YIJIOBO€

5. Pabora u MorHOCTb. KWHeTHYecKasi SHeprusi MoCTyInaTe/bHOTO M BpalllaTe/bHOTO
[BIDKEHMS.

6. KoHcepBatuBHble cunbl. lleHTpanbHoe mnone. [loTeHuManbHas SHeprusi. 3aKoOH
COXpaHeHUs II0JIHOW MeXaHUYeCKON SHepryu.
7. TapmoHuueckue  KosebaHus.  AMIUIMTYZAa,  4yacToTa,  HayvalbHas  (pasa.

MaremaTrueckuii ¥ (pU3NUeCKUid MassTHUK. JHEpPrysi TapMOHHUUECKUX KosieOaHui.

8. 3aryxatomue KosiebaHUsi. XapaKTepPUCTUKM 3aTyXaHWs. OHepPrus 3aTyXaroluX
KOJ1e0aHuH.

9. Hanoxenue ynpyrux BosH. Crosiuass BoiHa W ee ocobeHHocTH. Kosebanue
HATSHYTOW CTPYHBI.

10. PenstuBucTCKMI UMITysibC. CBsA3b MacChl, SHEPTUHA M KMMITyJ/IbCa YaCTULbl. DHEprus
MOKOS1. 3aKOHBI COXPaHEHUs MPU PeJIATUBUCTCKUX CKOPOCTSIX.

11. PacripesienieHre MoJeKy/a MO MOAY/IH0 ckopocTd. Hambonee BeposiTHasi, CpefHsisi U
CpeZiHeKBajpaTUUHasi CKOPOCTH.

12. PacripeseneHrie MOJIeKy/ll WJeaJbHOTO rasa IO BbICOTe B TOJe TSDKECTU 3eMIIH.
bapomeTpuueckas popmyiia.

13. TlonsTHe creneHeil cBOOOBI MOJIEKY/bl. TeopeMa 0 paBHOpacrpe/ie/ieHUH SHepPryuu
M0 CTereHsIM CBOOO/BI.

14. BHyTpeHHsia 3Heprusi Kak (YHKUMS COCTOosHUsA cucTeMbl. [lepBoe Hauvaso
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5/IeMeHT
KOMITeTEeHLIUU

[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

TepMOJVHAMUKHU.

15. Pabota kak ¢yHKIus nporiecca. M3oxopryeckuii, n300apruueckuii ¥ N30TePMUUeCKUA
[IPOLIeCChI.

16. TlonsTHe TernoeMKOCTH. TemyioeMKOCTh IPU W30XOPUYECKOM U HM300apryecKoM
nporjeccax. IlocTosiHHas aradarThl.

17. Apuabaruueckuii nporecc. IlepBoe Hauaso TePMOAWHAMHKH i afiiabaTHUeCKOro
rpoLiecca. YpasHeHue [lyaccona.

18. Huknnyeckuid mnpouecc. Kosp@uiyeHT mnone3HoOro AelCTBUS TEIJIOBOM MalllWHBbI.
Bropoe Hauasio TepmogrHaMUKU. PopMyMpoBkU Kiaysuyca u KenbBrHa.

19. OcHoBHOe ypaBHeHWe TepMOJAWHAMWUKU. ODHTPOIUs HeasbHOro rasa. lsmeHeHue
OHTPOITMY TIPU U30TIpOoL[eccax.

20. Iukn Kapno. Teopema KapHo. TepmoanHaMuueckasi 11kana TemrepaTyp. TpolHas
TOUKa BO/bI KaK perepHasi TOUKa.

2 cemecTp

1. CwuoBble smHU. IIOTOK BeKTOpa HalpsyKeHHOCTU 3/1eKTPOCTaTUUeCKOro IOJIs.
Teopema I"aycca.

2. OnektpoeMKOCTb. KoHgeHcatopel. CoefjuHeHHWe  KOHAEHCAaTOPOB.  OJHEeprusl
KOH/IeHCAaTopa. DHeprusi 3JIeKTPUUeCKOro IMoJsl.

3. ComnpotuByieHne MNpoBOAHUKOB. CTOpoHHMe cuibl. 3akoH OMa B MHTerpaabHOU
cbopme.

4. IlpaBuna Kupxroda [is pacueTa pa3BeTB/€HHbIX lieriell. MOIJHOCTb TOKa. 3aKoH|
JI>)xoyia-JleHua.

5. Cuna Jlopenua. Cuma Ammnepa.

6. fBnenue caMOMHAYKLUHU. VIHAYKTUBHOCTb. JHEpPrus KOHTypa C TOKOM. OHEprus
MarHMTHOTO T10JI51.

7. KonebarensHblii KOHTYp. CBOOOAHBIE TADMOHMYECKHE U 3aTyXaloIye 37IeKTpUYecKre
Kosie0aHMsI. DHeprusi KojiebaHuM.

8. BriHYX/leHHbIe 37eKTpudeckrde KosmeOaHus. BeKkTopHas AuarpamMMa HamnpsDKeHHH.
Pe3oHaHC TOKa.

26



CTpyKTypHBIM
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[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

9. IlepemeHHbIN TOK. VIHAYKTUBHOE M €MKOCTHOE CONPOTHB/EHHE. MOIIHOCTh B LieNu
[epeMeHHOro TOKa. []elCTByOLIMe 3HaUeHUs] TOKa M HalpsDKeHMUs.

10. Onektpuueckoe mose B BellectBe. [losmspusauys  aus/eKTpuka.  Bekrtop
PIIEKTPUYECKOr0 CMellleHus. [IusneKkTprueckasi pOHMLIAeMOCTh BelljecTBa.

11. MaruutHoe 1iosie B BelljecTBe. HamarHuueHHOCTb. HarpskeHHOCTb MarHUTHOIO
osisi. MarnuTHast NIpOHULIAeMOCTh BelljecTBa. deppoMarHeTUKH.

12. DnekTpoMarHuTHble BOJIHBI. BosiHOBoe ypaBHeHue. CBOWCTBa 3/71€KTPOMarHWTHBIX
BOJTH.
13. Ilnockas s/eKTpOMarHuMTHasi BOJIHA U €e OCHOBHbIe XapaKTepUCTHUKU. OJHeprus U
MMITYJIbC 3/IEKTPOMAarHUTHOW BOJTHBI.
14. EcTecTBeHHbI1 U TIOJIpU30BaHHbIM cBeT. CrTeneHb MNOMSpU3aLUA  JIMHEWHO
[10/11pH30BaHHOr0 CBeTa. 3akKoH Maitroca.
15. Ilonspusauyss Ipyd OTpaKeHUM U IIpeJIOM/IeHMM CBeTa Ha TIpaHulie paszeiq)
T3/1eKTPUKOB. YTon Bprocrepa. [IBoiHOe sydernpesomieHye.
16. KorepenTHble BosiHbI. VIHTepdepeHIUs CBeTOBbIX BO/H. CoXKeHre MHTEHCUBHOCTEHN
B C/Tyuae HEKOTE€PEHTHBIX U KOTePeHTHBIX KoieOaHUH.
17. OnTtuueckasi pa3HOCTh Xofa. CBs3b OINTHYECKOW pPa3HOCTH XOZAa [BYX BOJIH (
pa3HOCTHIO (ha3 MeXXAy HUMU. Y C/IOBUSI MAKCUMyMa M MUHUMYyMa.
18. MHrepdepeHiys B TOHKUX TuleHKax. HabmogeHue kosel; Hpl0TOHa B OTpaKeHHOM U
[IPOXO/ALLEM CBeTe.
19. Mudpakuus dpeHesnst Ha KPyryioM oTBepcTUd. 30HbI PpeHens. ['paduueckuii meTo,
(C/I0’KeHUSI aMIVIUTY .
20. Iudpakuus PpayHrodepa Ha y3KOW TIpSIMOJIMHEWHOW Iend. [JudpakijyuoHHasi
pelleTKa Kak COBOKYITHOCTb KOHEUHOI'0 UKCJIa IIieJIeu.

Hepeqenb TE€OPETHUYECCKHUX BOIMMPOCOB K 3d4YeTy:

3 cemecTp
1. ®orosddext. 3akoHsl CToneroBa. @opmysna DUHILITEHA.

2. Paccesrue dotoHa Ha cBoOomHOM 31ekTpoHe. Popmysna KomnToHa.
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3. UYactuua B OAHOMEpHOW OeCKOHEYHOW TIPSIMOYTOJIbHOM TMOTeHLUaTbHON —siMe.
KBaHToBaHue SHeprur. CoOCTBeHHbIE (DYHKLIMM COCTOSTHUS YaCTHLIBL.
4. KBaHTOBBIN FapMOHUUECKUW OCLIWIISTOP.
5. W3nyueHue Bomopoorofo0HbIXx cucteM. CrieKTpa/ibHble CepUM aToMa BOJOPOZaA.
O606111eHHas popmysia banemepa.
6. CnekTpbl MHOI03/1EKTPOHHBIX aTOMOB. 3aKOH Mo3/11.
7. ONeKTpONpPOBOAHOCTb MeTal/IOB U IOJIYIIPOBOAHUKOB. CBepXIIPOBOAUMOCTD.
8. SdBnenne paguoakTMBHOCTUM. (OCHOBHOM 3aKOH  PaJMOaKTUBHOIO
[TocTosiHHas pacniazga. I[lepuog nomypacnaza.
9. CocraB 4 XapakTepUCTUKUA aTOMHOI0 sigpa. KanenbHasa Mozess. Pasmep U CrivH sjpa.
10. SpepHble peakuyy. DHeprus peakuyy. Peakijuu fieieHus U CUHTe3a sfiep.
11. PapgnoakTtuBHble psAAbl. OCHOBHBIE 3aKOHOMEPHOCTH O-U3/lydyeHUs sgep. [JnvHa)
CBOOOJHOTO Mpobera o.-uacTwi].
12. OcobeHHocCTH y-u3nyueHus siaep. [IpoxoykieHue y-KBaHTOB uepe3 BeIleCTBO.

pacrnaza.

Ymethb

- TMPUMEHATh (U3NUeCKHe 3aKOHbI U (PU3UKO-
MaTeMaTHUeCKWi ammapaT ZJisi pelleHus 3ajaul
B paMKax (DU3MKKU U CMEXKHBIX JUCLIATUIVH;
- UCI0/b30BaTh (DU3UUECKUe MOJenH s
OTHCaHMsI peaibHbIX TIPOLIECCOB;

- U3MepsTh  (HU3UUECKMe  BeJUYMHBI  C
MOMOIIIbIO TTPHUOOPOB, MPOU3BOAUTE 00PAOOTKY
BKCITePUMEHTA/TbHBIX [JaHHBIX U aHATU3UPOBaTh
MO/TyYeHHbIE Pe3y/bTaThbl

lelMepbl IK3AMEHAYUOHHbIX NpaKkmuuyecKux 3a0aHulil:

— 3
1. TBépzoe Te/o BPAIAeTCsi BOKPYT HEMOABIDKHOM OCH 10 3aKony ¢ = 12t — t*(pan),

Haiiti Ccpe/iHIOI YTJIOBYIO CKOPOCTh (@) y cpeiHee 3HAueHHE YTJIOBOTO YCKODEHWUS () g
MPOMEXXyTKe BpeMeHH OT O 710 OCTaHOBKH.

2. Yactuija coBepIiaeT rapMOHHUECKHe KoeOaHus 110 3aKOHY x = Asin(wt + ‘Pﬂ']. Ha

=5cm =8cmM/c

PaCCTOAHUHN X1 OT II0J/IO’KE€HHs paBHOBeCHA YaCTHllda UMeeT CKOPOCTb Y1

v, = 10 ecm/c

, a Ha|

Xy, =3 cM

PaCCTOAHHHA ee CKOpPOCTb Haiitu LOUKIINYECKYIO YaCTOTy WU

aMIUTUTY Ay Kojie0aHWi yacTULIBI.
3. Hekoropoe KO/MUYeCTBO WJeaJbHOrO ra3a IPU H30XOPHOM OXJIaXK[EeHWH Ha

AT, = 20 K grpaer komuuectBo Tertotel Y1 = 48 KX 3 npu n3o6apHOM HarpeBaHMM Ha
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AT, =10K ponyuaer ¥2 =40 KI% Onpegermnre, CKOMBKO CTereHeil cBOGOABI HMeeT]

MOJIeKyJ1a 3TOro rasa.

4. DnekTpuueckKoe roJjie CO3/laHO ABYMsi OeCKOHEeUHBIMU Tapasie/IbHbIMU TJIaCTHHAMM,
HeCyL[UMH paBHOMEpDHO paclpefie/ieHHbld II0 IUIOIiafu  3apsf, C IOBePXHOCTHBIMU
WIoTHOCTAMU 07 = 2 HKi/M® u 0p = -5 HKin/M?. Omnpeie/inTh HarpsyKeHHOCThb IO MEXLY
M71aCTUHaMK M BHe TiacTUH. IlocTpouTh rpaduk HM3MeHeHWsl HamlpsDKeHHOCTH BZO/b JIMHUH,
NepreHUKYISPHOU MJIaCTUHAM.

5. B ogHOposHOM MarHWTHOM noJjie ¢ uHAyKimed B = 0,35 T paBHOMEpPHO € 4aCTOTOH
n = 480 muH BpaijaeTcs paMka, cogepxamjas N = 500 BUTKOB ruiomaasio S = 50 cm?®. Ocy)
BpallleHUs JIeKUT B IVIOCKOCTU PaMKHU U NepIeHAUKYJIIpHa JTUHUAM MHAYKUMKA. OnpeenuTb
MakcuMasibHYH0 DIC UHAYKLUN €max, BOSHUKAIOLIYIO B PAMKe.

6. Ilnockas MOHOXpOMaTHuecKasi CBeTOBasl BOJIHA IajlaeT HOpPMasibHO Ha Auadparmy c
JBYMSl Y3KUMU IIle/IIMM, OTCTOSIIMMU JApyr OT gpyra Ha d = 2,5 MM. Ha »skpaHe,
pacrioyio)keHHoM 3a guadparmoit Ha | = 100 cm, obpa3yeTcs cucteMa WHTep(]epeHIMOHHBIX
nosioc. Ha Kakoe paccTosiHMe U B KaKyl0 CTOPOHY CMECTSTCSI 3TH T0JI0Chl, €C/IU OJHY U3 11e/ei
MepeKpbITh CTEK/ITHHOM TIaCTUHKOM TomuHoi h = 10 MkMm. [Toka3aTenb npesomieHUs CTeK/a
n=1,5.

Bnagers

- OIIBITOM pellleHudA THUIIOBBIX U 6oJee)
C/TO>KHBIX (I)I/I3I/I‘-IECKI/IX 3aa4,

- HaBblKaMU  pabOTBl C  (PU3HUECKUMH
rprbopamMu ¥ 000py/I0BaHUEM;
- MeToZaMHu TIPOBE/IEHUST bu3nUeCcKux|

H3M€peHHﬁ, pacyeTa BE€JIWMUMH W dHAJ/IM34d
[MO/TyUYeHHBIX JdHHBIX

ITIpumepbl 3K3aMeHAYUOHHBIX NPAKMUYECKUX 3a0aHUl:

1. Koneco BpallldeTCsd BOKPYT HEHO,HBH)KHOﬁ OCH C MMOCTOSAAHHBIM YIJIOBBIM YCKODEHHUEM

e = 0,25 pan/c”, Uepe3 Kakoe BpeMsi TIOC/Ie Hayaja BpaleHUs] BEKTOP TOJHOTO yCKOPEeHUs

g = 45°

TOUKH Ha 060,2[8 KoJieca 6y,£[€T COCTaBJIATb yI'OJ1 C BEKTOpOM CKOPOCTI/I?

E=1m

2. Toukuii obpyu pazuycom NoZiBellleH Ha BOWTBHIA B CTeHy TBO37b U

Kojieb/1eTcs B IIJIOCKOCTH, HapaJIJIEJILHOI‘;I CTeHe. OHpe,Z[eJII/ITL nepuoj T MaJ/IbIX 3dTyXdHLIUX|
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[1nanvpyemble pe3yibTaThl 00yUYeHust

OueHouHble cpefCTBa

KonebaHuit 00pyya, eciv Ko3hdULIUEHT 3aTyXaHUs B=07c l.

3. /[lBa Mo aproHa, Haxopsiierocst pu Temreparype 300 K, aguabatuyecku cxkaiu
Tak, YTO 00beM yMeHbIIWICS B 3 pa3a. HaiiTu Temmepatypy mocie ckaTus U paboTy, KoTopasi
Obl1a CoBepIlieHa Ha/J| Ta30M.

4. TlpoctpaHcTBO MeXAy O0OKIaJKaMM  TIJIOCKOTO  KOHZEHcaTopa  3aroJiHeHO
rnocsiefloBaTeqlbHO ABYMSI JU3/IEKTPUUECKUMU caosMd 1 U 2 ¢ TonmummHaMu d; U do U Q
MPOHUIIAEMOCTSIMM & W &. Ilnomiagp Kakzaod oOkmagku paBHa S. HallTH eMKOCTH
KOH/|eHCaTopa.

5. CKOMBbKO METPOB TOHKOI'O TIPOBOZIA HAZ|0 B3SITh [1JII U3TOTOBJIEHHS COJIEHOUA JJIUHbI
lo = 100 cm c uHAyKTUBHOCTBIO L = 1 MI'H, eciu AuaMeTp cedeHHsi COJIEHOWZA 3HAUUTETbHO
MeHbI1Ie ero JIMHbI?

6. HaliTu MMHMManAbHYIO TOJIIMHY TUIEHKU C TIOKa3aTesieM mperomiaeHus 1,33, mpu
KOTOpOM CBeT C AJIMHOW BOMHBI 0,64 MKM HCIBIThIBa€T MaKCHMaJbHOe OTpakeHue, a CBET C

nrHOM Bo/Hb! 0,40 MKM He OTpa)kaeTcsi COBCeM. YToJ1 najeHus ceeta pased 30°,
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0) Ilopsifok mpoBefeHHs MPOMEXYTOUHOW aTTeCTAllUH, MOKAa3aTeid U KPUTEPHH
OLICHUBaHMS:

CornacHo yuyeOHOMY TUIaHy BUZAMU TIPOMEXYTOUHOM aTTeCTalid TI0 JUCLIATUIAHE
«®Pu3rKa» SBIAIOTCA [Ba 5K3aMeHa M 3aueT. JK3aMeHbl IPOBOJATCS B YCTHOW (opme MO
9K3aMeHal[MOHHbIM OuieTaM, KaXKIbli U3 KOTOPBIX COJIEP)KHUT JiBa TEOPETUUECKUX BOMpOCa U
OJIHO TpaKTHUYecKoe 3ajaHue (3azauy). TeopeTrueckre BOMPOCHI MO3BOJSIOT OLIEHUTh YPOBEHb
yCBOeHHsI OOyuaromMMHCSl 3HaHWM, a T[PAaKTUYeCKWe 3a/laHus  BBISB/ISIOT — CTeleHb
cOpMHUPOBAHHOCTH YMEHWM M BraJeHud. 3aueT TMPOBOAUTCS B BUJe cobeceljoBaHUS TIO
TeopeTUUeCKUM BOIIpOCaM.

Ilokazamenu u Kpumepuu oyeHUB8aHUs1 3K3aMeHa:

— Ha OLIeHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS eMOHCTPUPYET BBICOKHM YPOBEHb
c(OpMUPOBAHHOCTH KOMIIeTEHL[MM, BCECTOPOHHee, CHCTeMaTHueckoe U TyOoKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIO/HSIET TIPAKTUUYEeCKWe 3a/laHus, CBOOOJHO OIepupyet
3HaHWSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TOBBILIEHHOM CJI0)KHOCTH.

— Ha OLIeHKYy «xopomo» (4 0anna) — oOydaroIuics eMOHCTPUPYET CPeJHHWI ypOBEeHb
c(OpMHPOBAHHOCTU KOMITETEHLIMI: OCHOBHbIE 3HAHWS, yMEHMUS OCBOEHbI, HO [|OMyCKarTCs
He3HauuTe/IbHble OIMOKY, HeTOYHOCTH, 3aTPYJHEHUs TIPY BITIOJTHEHUU TIPAKTHUEeCKUX 3aJjaHuH,
repeHoce 3HaHUU YU yMEeHUW Ha HOBble, HeCTaHJApPTHbIE CUTYaLUH.

— Ha OLEHKY «y/IOBJIETBOPUTeNbHO» (3 0Oamna) — oOydvaromuiics [eMOHCTpUpYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIWI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKAlOTCsl OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHWM, YMEeHWUM, HaBBIKOB,
o0yyuaroIMiicsT UCIbITbIBAeT 3HAUYMTesIbHble 3aTPy[JHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OL|eHKY «HeYyAOB/IeTBOPUTE/IbHO» (2 0Oannma) — oOyuaromuyicsi [JeMOHCTPUpYeT
3HaHUsI He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOMyCKaeT CyIleCTBeHHble OLIMOKH, He
MO>KeT TM0Ka3aTh UHTe/UIeKTyasbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTebHO» (1 Oamn) — obydaromuiics He MOXKeT TOKa3aTb
3HAaHUsI Ha YPOBHE BOCIIpPOM3Be/leHUs] U O0ObsicHeHUs1 MH(OpMAal[UM, He MOKeT I10Ka3aThb
VHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

Ilokazameau u Kpumepuu oyeHU8aHus 3a4ema:

— Ha OIL[eHKY «3auTeHo» (3-5 6asioB) — 00yUaroIuiics MoKa3biBaeT CHOPMHUPOBAHHOCTD
KOMIIeTeHLIUi, HaJiluue TBep/bIX 3HaHWM MPOrpaMMHOI0 MaTepuasa, TpaMOTHOe U JIOThYeckKoe
W3/I0)KeHWe MaTepraja TP OTBeTe, [OIYCKAIOTCS He3HauuTe/lbHble OIIMOKH, YBEepPeHHO
WCTIpaBJisieMble T10CJIe JIOTIONTHUTE/LHBIX BOTIPOCOB, TPaBU/IbHbIE eHCTBUS MPU 1€MOHCTpaLuU
YMEHUU 1 HaBBIKOB.

— Ha OLIeHKY «He 3auTeHo» (1-2 6ania) — oOyuaromuiics IokasblBaeT, UTO pe3yJsbTaT
00y4eHHsI He JOCTUTHYT, KOMITETeHIIMA He C()OPMHUPOBAHBI, HE MOJKET IPeAbsSBUTb 3HAHHUS Ha
YPOBHe BOCIIpOM3BeZleHHsI U OO0bsCHeHUs HWHGOpMalMM, [Jake C TIOMOLIbI HaBOJSIIUX
BOIIPOCOB, He CTIOCOOeH TpO/IeMOHCTPUPOBATh YMEHUsI ¥ HaBBIKHU TIPH PELIeHNH TPOCTEeNIINX
3ajau.



8 YueOHO-MeTOfMUECKOE U MH()OPMALHOHHOE 00ecrieueHHe JUCIUTUTHHBI (MOAY/1s1)

a) OcHoBHas JIMTEpaTypa:

1. Oemupnuenko, B.M. ®usuka [DnekTpoHHbIN pecypc] : yuebHuk / B.JM. [lemugueHko,
N.B. [lemugueHko. — 6-e u3g., nepepab. u gor. — M.: UH®PA-M, 2016. — 581 c. — Pexum
pocrymna: http://new.znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Ky3nuenoB, C.M. ®usmka: MexaHuka. MexaHuueckde Kosje0aHUss UM BOJIHBL
MonekysnsipHas ¢usuka. TepmosuHaMuKa [OneKTpoHHBIA pecypc] : YuebHoe mocobue / C.U.
Ky3Hert10B. - 4-e u3[., uchp. u gor. - M.: By3oBckuii yuebuuk: HULl UHO®PA-M, 2014. - 248 c.
— Pexxum pocrtymna: http://new.znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6

3. Ky3uenio, C./1. ®usuka: OCHOBBI 3/1eKTPOJMHAMHUKHA. JI€KTPOMarHUTHbIE KOyieOaH!s
Y BOJHBI [D/1eKTpOHHBINM pecypc] : YuebHoe nmocobue / C.U. Ky3HeL0B. - 4-e U3[., UCTIp. U JIOII. -
M.: BysoBckuit yuebnuk: HUL MH®PA-M, 2015. - 231 c. — Pexum jocryna:
http://new.znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. KysHeuos, C.J. ®dusuka. BosnHoBag onruvka. KBaHTOBasg mnpupojsa U3/Iy4yeHUs.
DrieMeHTbI aTOMHOM U sifiepHOM (u3KKHU [DneKTpoHHbIN pecypc] : Yueb. noc. / C.U. Ky3Helos,
AM. Jlugep - 3-e u3g., nepepab. u gom. - M.: By3os. yue6.: HULl UH®PA-M, 2015 - 212 c. -
Pexxum poctyna: http://new.znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-
100426-5

0) lono/iHUTEe/IbHAsA IMTepaTypa:

1. BoraueBa, .FO. MeToauka pelueHus 3aja4 1o (¢rsvke. MexaHuka [ 3/1eKTPOHHBIN
pecypc] : yuebHoe mocobue / N.FO. Borauera, O.H. BoctpokHyTtoBa ; MI'TY. - [2-e u3z,,
noZArot. no mneu. usf. 2017 r.]. - Maruuroropck : MI'TY, 2018. - 3arn. ¢ TuTy. 3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/
1/1515210/3567.pdf&view=true

2. ®u3MKa TBep/Oro Tesna, aTOMa M aTOMHOTO siipa [DneKTpoHHBIA pecypc] : yue6HOe
nocobwue [ass1 By3oB] / C.A. ByTakoB [u ap.] ; MarHUTOTOpCKui TOC. TEXHUYECKUM YH-T WM. I.
M. HocoBa. - Maruuroropck : MI'TY um. I'. Y. Hocosa, 2019. - 3ar/. ¢ turyn. 3kpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/
1/1530254/3818.pdf&view=true

B) MeToanueckue yKa3aHus:

1. Mexanvka. MonekynsipHas (u3MKa W TepMOJvHaMUKa [D/1eKTpOHHBIM pecypc] :
naboparopsbiii npaktukym / E.H. Acrarnos, 3.H. BotHeBa, JI.C. [lomkeHkoBa u zp. ; MI'TY. -
Marnuroropck : MI'TY, 2016. - 3arj. ¢ tuty/. 3kpana. - URL: https://magtu.informsystema.ru/
uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

2. BeuepkuH, M.B. OnekTpocTtaTvka M TIOCTOSIHHBbIM TOK [D/eKTpPOHHBbIN pecypc] :
npaktukyM / M.B. Beuepkun, O.B. Kpusko, E.B. MakapueBa ; MI'TY, NH-T 5HepretTuku u
aBToMatvku, Kad. ¢pusuku. - Marauroropck : MI'TY, 2012. - 3arn. ¢ Turyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/
1/1124701/1544.pdf&view=true

3. CaBuenko, HO.M. IlepemeHHBIIi TOK [D/IeKTpOHHBIN pecypc] : sabopaToOpHBIi
npaktiky™m / FO.M. Casuenko, O.H. BoctpoknyroBa, H.W. Mumenesa ; MITY . -
Marnutoropck : MI'TY, 2018. - 3ars. ¢ Tutys. s3kpaHa. - URL: https:/magtu.informsystema.ru/
uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

r) IlporpammHoe obecrieuenue u IHTepHeT-pecypchI:


http://new.znanium.com/bookread2.php?book=469821
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
http://new.znanium.com/bookread2.php?book=438135
http://new.znanium.com/bookread2.php?book=424601
http://new.znanium.com/bookread2.php?book=412940

Haumenosanue 110 Ne norosopa CpoK JeCTBYsA JIMLEH3UU
MS Windows 7 [O-1227 ot 08.10.2018 11.10.2021
O-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager cBoboziHO pacripocTpansieMoe 10 | 6eccpoyHo
77ip CBOOO/THO pacnpoCTpaHseMoe 6eccpouHo

ITpodeccuoHanbHbIe 6a3bl AAHHBIX M HMH(OPMALHOHHbIE CTIPABOYHbIE CHCTEMBI:

1.HarmoHanbHast “H(pOpPMalLIMOHHO-aHAIUTHUeCKasi cucteMa — Poccuiickuii UHeKC
HayuHoro uurtrpoBanus (PUHL]). — URL: https://elibrary.ru/project risc.asp.

2. TlouckoBasi cucremMa Akazemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

3. MudopmaimoHHasi cuctemMa — EHOe OKHO A0OCTyTa K MH(OPMALIMOHHBIM pecypcam. —
URL: http://window.edu.ru/.
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http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

9 MaTtepuabHO-TeXHIUECKOe obecrieueHre AUCIUTUTUHBI (MOAYIsT)

MaTepI/IaJ'IbHO-TEXHI/IquKOE obecrnieuenue JAUCLUIT/IMHBI BK/IFOUAEeT:

Tun ¥ Ha3BaHUWe ayJUTOPUU

OcHallleH1e ayauToOpun

YuebOHble ayIuTOpUun ISt
TNpOBe/J|eHUSs 3aHSITUMN
JIEKLJMOHHOT'0 TUMa

MynbTUMeUliHbIEe Cpe/CTBAa XpaHeHWs, Iepefjaud U
npe/icTaB/eHUs1 UHPOpPMaLMK.

YuebHas ayUTOpHsI JUISt
TIPOBEeIeHUS 71ab0paTOPHBIX
pabort: JlabopaTopusi MeXaHHKH,
MOJIEKY/ISIPHOM (1) 2€371 451 u
TepMOIMHAMUKH

JlabopaTopHble YCTaHOBKH, U3MePUTE/IbHbIE TTPUOOPHI
JUTsI TIpOBeIeHus TabopaTopHBIX paboT:

1. ba/yucTuueckrie MassiTHUKH.

2. MastHuK OGepbeka.

3. ®u3nUecKuil MasiTHUK.

4. Nocka I'anbTOHA.

5. JlabopaTtopHas yCTaHOBKA [/l MCC/Ie[JOBaHUS
pacripefieJieHHdsi TEPMO3/IEKTPOHOB TI0 MOAY/IK UX
CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKa [ ONpefesieHus
rokasaTeneld aguabatel Yy MeTofoM Kremana u
He3opma.

7. JlaboparopHasi yCTaHOBKA JJisi TPOBEPKH 3aKOHa
BO3pacTaHusl SHTPONUU B mnpouecce auddysnu rason
Ha MOJie/i NlepeMellBaHus 111apoB.

8.JTaboparopHasi ycTaHOBKA [/l TIPOBEPKH 3aKOHOB
BO3pacTaHMsI JHTPOIMH B MPOLieCCe TeriooOMeHa.
9.¥YcraHoBKa naboparopHast I W3y4eHust
3aBMCUMOCTH CKOPOCTU 3BYyKa OT TeMIiepaTypsl "M®-
C3-M"

10. YcraHoBka sabopaTopHasi /[ WCC/Ie[OBaHUS
TerI0eMKOCTU TBepAoro tena "M®-TET-M".

11. YcraHoBKa JlabopaTopHast [yl  OTIpeeIeHuUs
YHUBEpPCaabHOW ra3oBoi noctosinHou "M®-OI'TI-M".
12.Ctenp mabopaTopHbIii Ta30BbIe MPOLIECCHI.

13. MepuTenbHbI UHCTPYMEHT.

YuebHas ayUTOpHsI JUIS
TIPOBE/IeHUS 71ab0paTOPHBIX
pabort: Jlaboparopust

3JIEKTPHUYECTBA U OIITUKH

JIabopaTopHbIe yCTaHOBKH, W3MEPUTE/IbHbIE TIPUOOPHI
JUTsI TIpOBe/IeHusT T1abopaToOpHBIX paboT:
1.JTabopaTopHasi ~ yCTaHOBKa [/iS  MCC/Ie[OBaHUS
3/71eKTPOCTaTAUYECKOIO TI0JIA C MOMOILBK OJUHAPHOIO
30H7A.

2. YCTaHOBKa /14 LIIYHTUPOBaHUS MUW/IMaMIlepMeTpa.

3. VYcraHoBKa JlabopaTopHasi /i OMpejesieHust
WH/IYKTUBHOCTH coseHoH A u MarHUTHOM
TIPOHMIIAEMOCTH.

4. YcraHoBKa JlabopaTopHasi [ijisi U3yueHUs pe30HaHCa
HaNpsUKeHUM U Onpe/ieieHrst MHAYKTUBHOCTH

5. JlaboparopHasi yCTaHOBKa [Ijisi WU3Yy4eHUS [JIMHbBI
CBETOBOW BOJHbI M XapaKTepUCTUK [JU(PaKLMOHHOU
pelleTKH.

6. JlabopaTopHasi yCTaHOBKAa i OIpe/ie/ieHust
pajiiyca KpUBU3HbI JIMH3bI U JJIMHBI CBETOBOM BOJIHBI C
NOMOLLBIO Kostell HproToHa.

7. JlabopaTopHas yCTaHOBKa

ISl oTipefieIeHUst
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Tun 1 Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauToOpun

KOHLIeHTpal[uM pacTBOPOB caxapa U IIOCTOSTHHOM
BpalleHusl.

8. VIcTOYHUKY NUTaHUS TTOCTOSIHHOTO TOKa.

9. MarasuH emkocteii Time Electronics 1071.

10. Mara3uH emkocTtu P-513.

11. Marasus unayktuBHocTeit Time Electronics 1053.
12. Mara3uHbl conpoTHB/eHui P-33.

13. Mynbtumetpsl udpossie MAS-838.

14. MynbstumeTtpsl APPA 106,203,205.

15. Ocuunnorpad ayxkaHanbHbiii GOS-620 FG.

16. ITonsipumetp CM.

17.MepuTeibHbIN UHCTPYMEHT.

YuyebHast ayJuTopusi nuist | JlabopaTopHble yCTaHOBKH, W3MepUTe/bHbIe TIPUOODPHI
TpOBe/leHUst nabopaTOpPHBIX | /JIs1 POBe/ieHKst TabopaTOPHBIX paboT:
pabor: JlabopaTtopusi  aroma, | 1.JlabopaTopHasi ycTaHOBKa [ijist "VI3ydyeHusi BHEIITHEro
TBEP/IOTO Tesa, sifipa doTorddekra”.
2. YcTaHOBKA Jj1s1 U3y4YeHUs CIleKTpa aToMa BOZopoJa
Y OTpe/ie/ieHHst IOCTOSIHHOUM Pujbepra.
3. YcraHoBka JlabopaTopHas [jisi  OIpefie/ieHus
TIOTeHI[Masa BO30Y>K/IeHus rasa.
4. YcraHOBKa /i OIpefieJieHUsl JJIMHBI Tipo0Oera
YyacTUl] B BO3/[yXe.
5. 3mepurens ckopocTu cueta Y UM2-2.
6. MoHoxpomaTtopsl MYM-1.
7. Mynetumetpsl APPA 205, 207.
8. Ocuuinorpad aByxkaHanbHbI GOS-620 FG.
9. MepuTenbHbIM UHCTPYMEHT.
YuebOHbIe ayIUTOpUMN ansi | IHTepakTUBHas 0CKa, POEKTOD;
TIpOBeJIeHUsT npakTuueckux | Jlocka, My/bTHUMeAUNHBIN POEKTOP, KPaH.
3aHATUM, IPYMIOBBIX u
VH/VBU/1ya/IbHbIX KOHCY/IbTalUi,
TeKYLL[ero KOHTPOJISA u
TIPOMEXXYTOUHOM aTTecTaluu
[Tomerienust nnst | TlepcoHanbHBIe KOMITbIOTepHI ¢ raketom MS Office, ¢
CaMOCTOSITe/IbHOU paboThI | BBIXOZIOM B VIHTEPHET M C [JOCTYIIOM B 3JIEKTPOHHYIO
00yuUaroIUXCsl MH(pOPMaLMOHHO-00pa30BaTe/IbHYO cpeny

YHUBEPCUTETA.

[TomerieHue Jjisi XpaHeHUsI W

Crennaxkvi [Jjisi XpaHeHUsi yuyeOHO-MeTOoAuuecKoin

npo(UIaKTHUECKOT0 JOKYMEHTAal[UM, CTe/UIaXKH U Celdbl [ XpaHeHUs
00CTy)KUBaHHUS yuebHOro | yueOHOro 060py/J0BaHMsI, UHCTPYMEHTBI [IjIsi PEMOHTA
000py10BaHusT obopyoBaHusl.
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