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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKyan

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.Xpl(ynnc

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel DOu3uKu

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl Dusuku

IIporokomor 20 1. Ne

3aB. kadeapoii M.B.prynnc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[Tonyyenue cTyaeHTaMH OCHOBOIOJATAIONINX TPEICTaBICHUNH O (QyHIaMEHTaIbHOM
CTPOCHUH MaTepuu U GU3NUYECKUX MPUHIIUIIAX, JIS)KANUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPA; (OPMUPOBAHUE y CTYACHTOB COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS; Pa3BUTHE HAYYHOT'O MBIIUICHUS U PACIIUPEHUE HAYYHO-TEXHUYECKOTO KPYyro-
30pa; OBJAJCHUE OCHOBHBIMHU (DPU3MYECCKUMHU KATETOPHUSAMH, MOHATUAMH M (YHIaAMEHTAIbHBIMH
(GU3HYECKUMU 3aKOHAMH; TIOJTYYCHHE TPEICTaBICHUN 0 (PyHTaMEHTAIBHBIX KOHIICTIIIHIX COBPE-
MEHHOT'O €CTECTBO3HAHMsI KaK Pe3yJibTaTa MCTOPUUYECKOrO IMPOIecca; OBIAJCHUE MPHEMaMH H
METOJIJaMHU PEIICHHUS] KOHKPETHBIX 3aJad M3 Pa3UYHBIX 00JacTeil (pU3MKH, YMEHUS BBIICIUTH
KOHKpETHOE (pu3HMUecKoe Cojep)KaHWe B NMPHUKIATHBIX 3amavyax Oyayiied npodeccHnoHaIbHOMU
JESTEIIbHOCTH; ()OPMUPOBAHNE HABBIKOB MPOBEIACHHS (PU3NICCKOTO IKCIIEPUMEHTA, TTO3BOJISIO-
IIMX UM BIIOCJIEACTBUM OBJIAJAECTh KOMIUJIEKCOM KoMreTeHui, nmpeaycMoTpeHHbsix ®I'OC BO no
Hanpasienuto noarotroku 20.03.01 «Texnocdepnas 6e30mMacHOCTb

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuunnuna dusnka BXOAUT B 0053aTeNNbYI0 YacTh y4eOHOTO IU1aHa 00pa3oBaTeIbHOM
IIPOrPaMMBI.

Jlig u3ydeHus TUCHUIUIMHBI He0OX0IuMBbI 3HaHUS (YMEHUs, BiaJieHus), chopMupoBaH-
HBIC B PE3yJIbTaTe U3yUCHHUS TUCIUILINH/ TIPAKTHK:

Jucuunnuna @u3nka BXOAUT B 0a30BYI0 YacTh yU4e€OHOIO Ij1aHa o0pa3oBaTeNbHOM Ipo-
rPaMMBL.

Jlnist u3ydeHus: AUCUUIUIMHBI HEOOXOIMMBI 3HaHHS (YMEHHsI, BiIaaeHHs ), copMUpOBaH-
HBIE B PE3yJIbTATE U3YUCHUS AUCLIUILINH/ TPAKTHK:

Hucuumnuza «@Pusuka» 0a3upyercs Ha €CTECTBEHHOHAYYHbBIX TUCLUILUIMHAX: MaTeMa-
TUKa, QU3UKa, XUMUS B 00BEME CPETHEH IIIKOIIBI.

3HaHus (YMEHUS, BaJIeHUs), MOTYYeHHbIE IPU U3YyYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

dusnyeckas XUMH

OU3NKO-XUMUYECKHE MPOLIECCH B TEXHOC(hepe

Mexanuka

DNEeKTPOHUKA U AJIEKTPOTEXHUKA

Tennodpuzuka

be3onacHOCTb XKU3HEAEATEIBHOCTU

HaznexxHoCTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIN PUCK

Mertposorus, cTanaapTH3alus U cepTuUKanus

M3mepeHue ypoBHEN OIACHOCTH B Cpezie OOMTaHUS U CUCTeMaTU3alMs HHPOpMaLuU

MatepuanoBeieHUE U TEXHOJIOTUSI MAaTEPHAJIOB

Oprannyeckast XuMus

3 Komnerenuun odyyarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILTHHBI (MOYJISl) ¥ IVIAHMPYEMBbIe Pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHUs: TUCHUILIMHBL (Moayiis) «Du3nka» o0ydaromuiicst 10JKeH 00-
Ja/aTh CICAYIOIIMMU KOMIIETEeHIIUSAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

VYK-1 CniocobeH oCyIecTBIsATh HOUCK, KPUTHUECKUI aHAJIN3 M CUHTE3 WHPOPMAallUHU, TPUMEHATh
CUCTEMHBIHN NMOAXO0/1 JIJIsl peIlIeHHUs IOCTaBJICHHbIX 3aa4

YK-1.1 AHanusupyeT 3a1a4y, BbleNss ee 0a30Bble COCTABIISAIONINE, pACCMATPUBAET
U mpeayiaract BO3MOKHBIC BAPUAHTBI pCIICHUS MMOCTaBJIICHHOMN 3aga4yu, OLc-
HUBAs UX JIOCTOMHCTBA U HEJOCTATKH




YK-1.2 Omnpenenser, MHTEPIPETUPYET U paHKUpyeT HHPOpMaIUio, TpeOyeMyro s
pelIeHrs TOCTABICHHOW 3aJa4M; OCYIIECTBISCT MOUCK HH(OpPMAIMU TIO
Pa3IMYHBIM TUIIAM 3aIPOCOB

YK-1.3 [Ipu o6paboTke mHPOpMANMK OTAUYACT (aKThl OT MHEHHM, WHTEpIpETa-

UH, OIICHOK, POPMUPYET COOCTBEHHBIE MHEHUS M CYXKICHUS, apIyMEHTHU-
PYET CBOU BBIBOJIbI U TOYKY 3PEHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 136,35 akas. yacos:

— aynutopHas — 129 akaj. 9acos;

— BHeaynuTopHas — 7,35 akaj. 4acoB

— caMocTosTenbHas pabora — 44,25 akan. 4acos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

®dopma aTTecTaluu - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E = DopMa TeKyIero
= -
Pasnen/ Tema § (B akaj. dacax) E > Bun _| koHTpons ycme Kon
S 3 © | camocTosATEIbHON BaeMOCTH U
JIACIMTUTAHBI 5 g « . | xommeTenn
@) 2 5 paboTs MPOMEKYTOTHON
mab. | mpakr. [ 5 3 ATTeCTAIIH
Jlek. = 11
3aH. 3aH. | O &
1. dusnyeckue OCHOBBI MEXaHUKH
HOJrOTOBKA K
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
NPaKTUIECKHX IpOBEpKa
1.1 KumemaTWka MOCTyIa- }; Gor (MII3): HHHHEHJ EHLHHX YK-1.1
TENBHOTO M BPAIaTeIBHOTO 2 2 2 P ’ Y YK-1.2
CaMOCTOSITETIbHOE 3a1ad;
JIBVKEHHUS . |[YK-1.3
u3yucHue y4eo- cemuHap Ne 1;
HOI ¥ HAY4HOM
JUTEPATyPhl B TOM
YUCIIC HIEKTPOH-
HBIX PECYPCOB.
1
HO/rOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
PAKTHIECKOMY
IIpOBEpKa WHIH-
3aHATHIO;
BBITIOJTHEHHE BIYAIbHBIX 38 |ype.1 1
1.2 Jlunampka TOCTYyIATeNb- nad;
HOTO W BPAalIATEJIILHOTO IBH 2 1 1 MPAKTHHACCIHX 3ammTa jadopa yK-1.2
pabor (U/13); YK-1.3
JKEHUS TOPHBIX paboT No
CaMOCTOSITETIbHOE 4
u3ydeHue y4eo- ’
v yHen: cemunap Ne 2;
HOM M HAYYHOMH
JUTEPATyPhl B TOM
YHCIIC YIEKTPOH-
HBIX PECYPCOB.




IoATOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY U
PAKTHYECKOMY
IpoBEpKa UH/H-
SAVITHIO, BHIYaJbHBIX 32
BBITIOJIHCHUE Y au: YK-1.1
1.3 3aKkoHBI COXpaHCHHS B IIPaKTUYECKUX ’ VK-1.2
/11 1 3amura Jabopa-
MEXaHUKe pa6ot (U113); . VK-1.3
TOpHOU paboThl No
CaMOCTOSTENEHOE 1
u3ydeHue yueo- ’
Y yHeo cemuHap Ne 3;
HOUW M HayIHOMH
JIMTEPATYPHI B TOM
YHCIIE YITEKTPOH-
HBIX PECYPCOB.
MO/rOTOBKA K
nabopaTopHOMY,
CEeMHHAPCKOMY H
MPAKTHIECKOMY
[POBEepKa UHIH-
SAHITHIO, BUIyabHbBIX 32
BBINOJIHEHNE Y T YK-1.1
1.4 MexaHHYeCKHe 2 1 OPaKTHIECKAX | ﬂ;l6o a YK-1.2
KOJIEOAHUS ¥ BOJIHBI pa6ot (M13); p VK-1.3
TOpPHBIX paboT Ne
CaMOCTOSITENBHOE 5 7
u3ydeHue yueo- '
Y yHeo cemuHap Ne 4;
HOH U HAyYHOU
JIUTEPATyPhl B TOM
YHCIIC HIEKTPOH-
HBIX PECYPCOB.
MOJATOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
NPAKTHYECKOMY | IMPOBEpKa WHIH-
3aHSTHIO, BUIyabHbBIX 3a-
BBITIOJTHEHHE nad;, YK-1.1
15 PesnstuBrcTCKasK NpaKkTHYeCKuXx | otuer o BhinonHe- (YK-1.2
2 1 9
MEXaHHKa pador (MA3); | mum BupTyansHoi |VK-1.3
CaMOCTOSTENBHOE |  J1abOpaTOPHBIX
M3y4eHne yueo- pabotsr Ne 1;
HOIl U Hay4HOH cemuHap Ne 5;
JITEPATYPHI B TOM
YHCIIC TEKTPOH-
HBIX PECYPCOB.
Wroro no pazaeny 10 6 6/11

2. Craructnyeckas (¢u3uKa |

TCPMOJUHAMHUKA




21 Monekysip-

HO-KHMHCTHYCCKast
HJICAJIbHBIX Ta30B

Teopus

HOJATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MPaKTHISCKUX
pabot (M3);
CaMOCTOSTENEHOE
u3yucHue y4eo-
HOW U Hay4YHOH
JUTEPATyphl B TOM
YHCIIE YITEKTPOH-
HBIX PECYPCOB.

IpOBepKa UHHU-
BUIyalbHBIX 3a-
At VK-1.2
3amura Jabopa-

TOpHOU paboThl No

cemuHap Ne 6;

11;

2.2 OcHOBBI TepMOIMHAMUKH | 1

/11

MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAaKTHIECKUX
pabor (M/13);
CaMOCTOSITETTbHOE
u3ydeHue yueo-
HOHW U HAy4YHOH
JIUTEPATyPhl B TOM
qHCIIe DJIeKTPOH-
HBIX PECYPCOB.

[pOBEepKa UHIH-
BUIyalbHbBIX 3a-
A VK-1.2
3aluTa gabopa-
TOpHOU paboThl No

cemuHap Ne 7;

14;

KHHCTHUKH

2.3 DneMeHTHl (HHU3UUECKON

MOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H

HNPaKTHYECKOMY
3aHATHIO;
BBIITOJIHCHHUEC

MPaKTHYECKHX

pador (M/13);
CaMOCTOSATENbHOE

u3ydeHue yueo-

HOI ¥ HAy4HOM
JUTEPATyPHl B TOM

YUCIIC YIEKTPOH-

HBIX PECYpPCOB.

HHAWBUAYAJIbHBIX

HpOBEpKa

3ajauy;

Wroro no pazneny

10

2/11

3. QHGKTDI/I‘IGCTBO U Mara€Tusm

VK-1.1

YK-1.3

YK-1.1

VK-1.3

VK-1.1
YK-1.2
VK-1.3




3.1 DIEKTPOCTATUIECKOEC
MoJie B BaKyyMe U B BEIIECT-
BE

IoATOTOBKA K

u3yucHue y4eo-
HOW U Hay4YHOH
JUTEPATYPHI B TOM
YUCJIE HIEKTPOH-
HBIX PECYPCOB.

nabopaTopHOMY,
CEMHHAPCKOMY U
PAKTHYECKOMY
[pOBEpKa UH/IU-
3aHSATHIO,
BHIyaJbHbBIX 3a-
BBITIOJIHCHUE
naq;
MPaKTHYECKUX sauTa TaGopa
pabot (MJ13); ! p
TOpHOU paboThl No
CaMOCTOATEIbHOE 21
;

cemuHap Ne 8;

3.2 TTocTostHHBIN
3NEKTPUYECKUM TOK

JIMTEPATYpPhl B TOM
YHCJIC DJICKTPOH-

IIOATOTOBKA K

nabopaTopHOMY,
CEeMHHAPCKOMY H
MPAKTHIECKOMY
[POBEepKa UHIH-
3aHSTHIO,
BUIyalbHbBIX 3a-
BBITIOJTHEHNE
nad,
MPaKTHYECKHX sammra 1aGopa
pabor (M/13); p

HOHW U HAy4YHOH

HBIX PECYPCOB.

3.3 MarauroctaTHuecKkoe
ToJie B BaKyyMe W B BEIIECT-
BE

CEMUHApPCKOMY U

IoATOTOBKA K

MPaKTHYECKOMY
3aHATHIO;
BBITIOJIHCHHE

TOpHOU paboThl No
CaMOCTOSITENBHOE 24
;

u3ydeHue y4eo- comunap No 9:

MPaKTHYECKUX
pabot (U3);
CaMOCTOSITETIbHOE

IpoBepKa

cemunap Ne 10;

unpuBuayansaeix |YK-1.2
3ajad; VK-1.3

M3y4eHne yueo-
HOU U HAy4YHOU

JIMTEPATypPhl B TOM

YHCIIC HIEKTPOH-
HBIX PECYPCOB.

3HeKTpI/I‘ICCKI/II>‘I TOK

3.4 DnekTpoMarHuTHas WH-
JOYKOUS. OJEKTPOMAarHUTHBIE
KOJIeOaHusL. IepemeHHsIH

IoATOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
IIpOBEpKa WHIH-
3aHSTHIO;
BUIyalbHBIX 3a-
BBITIOJTHEHNE
Aaq;
MIPaKTHYECKUX sammra 1aGopa
pabdor (M3); p
TOpPHBIX paboT Ne
CaMOCTOSITETIbHOE .
27, 28;

u3yucHue y4eo-
HOU U HAy4YHOUI
JUTEPATYPHI B TOM
YHUCIIE AIEKTPOH-
HBIX PECYpCOB.

cemunap Ne 11;




IoArOoTOBKa

MPAKTHICCKOMY
3aHATHIO,
BBITIOJIHCHUE
MPaKTHYECKHX . YK-1.1
35 DJIeKTpOMarHuTHBIE 2 29 pa6ot (U/13); - 1/11}3)1/1 EJ'H)HLIX YK-1.2
KOJICOAHUS ¥ BOJIHBI "™ | camocTosTeNnsHOE JIMBHILY VYK-1.3
3a/1ay;
u3yucHue y4eo-
HOW U Hay4YHOH
JIMTEPATYPHI B TOM
YHCIIE AIEKTPOH-
HBIX PECYPCOB.
HUroro no pazaeny 12 | 421 | 6/41 | 11,2
Hroro 3a cemecTp 36 | 18/51 | 18/71 | 32,2 9K3aMeH
4. OnTrka
MOJTOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHYECKOMY
. [pOBepKa UHIH-
SQHATHIO, BUJIYAJIbHEIX 3a-
BBIMOJTHCHHE y VK-1.1
4.1 BonHoBas onrtuka (WH- DAKTHUCCKIX nad; VK-1.2
tepdepeHums,  aUPpaKIys, 4 431 | 411 6 P ) 3aluTa gabopa- '
pa6ot (U13); YK-1.3
TIOJISIPH3ALIISI ) TOpPHBIX paboT Ne
CaMOCTOATETbHOE i
u3yucHHue y4eo- 32,34, 35,
. . cemuHap Ne 12;
HOH U HAy4HOMH
JITEPATYPHI B TOM
YHCIIE AIEKTPOH-
HBIX PECYPCOB.
MO/rOTOBKA K
nabopaTopHOMY,
CEeMHHAPCKOMY H
MPAKTHIECKOMY
[pOBepKa UHIH-
3aHATHIO, BUAYaJIbHBIX 3a-
BBITIOJTHEHUE y . YK-1.1
4.2 KBaHTOBas ONTHKA 4 421 | 6/11 4 TIpaKTHACCKIX 3amuTa abopa- YK-1.2
pa6ot (U113); . VK-1.3
TOPHOM padoThl Ne
CaMOCTOSITEbHOE 36:
I/ISy:l crme yqe6v- cemuHap Ne 12;
HOM U HAyYHOU
JIMTEPATypPhl B TOM
YHCIIC HIIEKTPOH-
HBIX PECYPCOB.
Wroro no pazneny 8 8/51 | 1021 | 10

5. ®usuka aroma




IoATOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY U
PAKTHIECKOMY
) IpoBEpKa UH/H-
SAHATHIO; BHIyaJIbHBIX 3a-
BBITIOJTHEHNE ¥ au: YVK-1.1
5.1 ®uzuka aToma 21 5 5121 5 3,05 | PAKTHACCKHIX 3amura Jabopa- yR-1.2
pa6ot (U13); YK-1.3
TOpPHBIX paboT Ne
CaMOCTOATEIbHOE .
u3yucHue y4eo- 41, 42;
y:{ . cemuHap Ne 13;
HOUW M HayIHOMH
JUTEPATyphl B TOM
YHCIIE ANIEKTPOH-
HBIX PECYPCOB.
HWroro mo pasueny 5 | 521 5 3,95
6. ®dusuka TBepAOro Tena. Oie-
MEHTHI KBAHTOBON (hU3HKH
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY;
npoBepKa UHIN-
BBITIOJTHEHUE BHIVATBHBIX 33-
6.1 ®usuka TBEpIOro TeEjA TPAKTHICCKIX g Jad; YKl
OnemeHTH! KBaHTOBOM ¢um3u-| 2 | 5 | 421 | 4/11 2 pador (M/13); 3amuTa nabopa- YR-1.2
CaMOCTOSITENBHOE . YK-1.3
KA TOpHOU paboThl No
u3ydeHue y4eo- a4
HOM 1 HAYHHOH cemuHap Ne 14;
JIUTEPATypPhl B TOM
qHCIIe DJIeKTPOH-
HBIX PECYPCOB.
Wroro no pazneny 5 421 | 411 2
7. ®usnka sAApa U 3JIEMEHTaPHBIX
YaCTHIL
MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHATHIO;
BLINOJIHEHHE o — VK-1.1
7.1 ®u3uka sAApa U dIIEMEH- TPAKTHHCCKIX unpuBuayansaeix |YK-1.2
2 5 6/31 | 4/11 | 2,1 pador (M/13); )
TapHBIX YACTHUI] 3a7a4; VK-1.3
CaMOCTOSITETTEHOE .
cemuHap Ne 15;
u3ydeHue yueo-
HOUW U HAy4YHOU
JIMTEPATYpPBI B TOM
qHCIIe 3JIEKTPOH-
HBIX PECYPCOB.
Wroro no pazneny 5 6/31 | 4/11 | 2,1
Uroro 3a cemectp 19 | 19/91 | 19/31 [12,05 JK3aMeH
HToro no nuciuianHe 55 [37/1411|37/101 | 44,25 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BUIOB y4eOHOM paboThl Hanbosee 3pPeKTUBHBIC PE3yIIb-
TaThl OCBOCHMS JUCHHILIMHBI «DPU3MKa» NAl0T TPAJUIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH,
MHTEPAKTUBHbBIE TEXHOJIOTUH, UHPOPMAITMOHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHO-
JIOTHUH.

Tpaguionnsie 06pa3oBaTeIbHbIe TEXHOJIOTUU OPUEHTUPYIOTCS HA OpraHu3aluio oopa-
30BaTEIBHOIO MPOIIECCa, MPEANOIAraoLlyl0 IPSIMYIO TPAHCIISLMIO 3HAHUN OT IpernojaBaTeis K
CTYJEHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MUJUTIOCTPATUBHBIX METOOB O0yuye-
Hus). Y4yeOHas AeSITEeIbHOCTh CTYJEHTa HOCUT B TaKUX YCJIOBUSX, KaK MPaBUJIO, PEPOIYyKTHB-
HBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NudopmanvonHas Jiekuus — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepualia B TUCIUILIN-
HApHOW JIOTHKE, OCYLIECTBISIEMOE NPEUMYILIECTBEHHO BepOaIbHBIMH CpeACTBaMHU (MOHOJIOT
npernojaBaTens).

Cemunap — Oecena mpemnogaBares U CTyIEHTOB, 00CYKIEHHE 3apaHee MOATOTOBICHHBIX
COOOIIIEHUH MO Ka)X/I0My BOIPOCY IUIaHA 3aHATUS C €IUHBIM JJI BCEX MEPEYHEM pEKOMEHye-
MO 00s13aTE€IbHON U JONOJHUTEIBHOMN JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 11O
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranuzanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMaLlMOHHBIMU OOBEKTAaMH, 3KCIIEpUMEHTalIbHAs paboTa C aHAJIOrOBBIMU MOJENSIMHU pe-
AIbHBIX OOBEKTOB.

WHTepakTUBHBIE TEXHOJOTMM — OpraHu3alus oOpa3oBaTENbHOIO Ipoliecca, KOTopas
MpeAnoaraeT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIsl HUX oOpa3oBaTenbHOro pesynprara. Hapsany co cneuuanu-
3UPOBAHHBIMU TEXHOJOTUSMHU TaKOrO0 POJA IMPUHLUI HWHTEPAKTUBHOCTU MPOCIECKHUBACTCA B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUNH. IHTEPaKTUBHOCTD MOAPAa3yMEBAET
CyOBEeKT-CyObEKTHBIE OTHOIIEHHUS B X0J€ 00pa3oBaTeNbHOrO Mpoliecca U, Kak cleacTBue, Gpop-
MHUpOBaHHE caMOpa3BUBaOLIeHcs MH(POPMAIIMOHHO-PECYPCHO CpeIbl.

@®opMbl yuyeOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aMJIaHUPOBAHHBIMU OIIMOKAMM), JIEKIUA-0ecea, JTeKIHU-TUCKYCCHSL.

CeMuHap-auCcKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpoOca,
npoOjeMbl, BBIABICHHME MHEHUH B Tpynmne (MEXrpynrmoBOM AManor, JAUCKycCcus Kak
CIIOp-TUasor).

WNHdpopMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMHM — OpraHU3alUs
00pa30BaTeNbHOTO MpoIlecca, OCHOBaHHAsI HAa MPUMEHEHUU CIIELHUAIN3UPOBAHHBIX MpPOrpaMM-
HBIX CpeJl M TEXHUUECKUX CPEICTB paboThI ¢ HH(pOpMalLneH.

@®opmbl Y4eOHBIX 3aHATHH C HCIOJIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuusi-Bu3yanu3anusi — U3JI0KEHHUE COJIEp’KaHusl COMPOBOXKAAETCS Ipe3eHTauuen (ze-
MOHCTpalel yueOHbIX MaTepHalIoB, MPEICTABICHHbIX B PA3IMYHBIX 3HAKOBBIX CUCTEMAX, B T.U.
WUTIOCTPATUBHBIX, TpadUUYeCKUX, ayAHO- U BUIEOMATEpUAIOB).

[IpakTuyeckoe 3aHsATHE B (hOpME MPE3EHTALUN — MPEJCTABICHUE PE3YIbTaTOB MPOEKT-
HOM WJIM HCCIENOBATENbCKON NEATEIbHOCTH C HCIOJIb30BAHHWEM CHEIHATU3UPOBAHHBIX IPO-
IPaMMHBIX CpeZ.

6 YueOHO-MeTOqUUECKOE 00ecedeH e CAMOCTOSITeJILHOW PadoThl 00yYaIINXCS
[Ipencrasneno B mpunoxxkenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Cagennes, 1.B. Kypc obmieii ¢pusuku. B 3 1. Tom 1. Mexanuka. Monekynspaas ¢u-
3uKka [DJaekTpoHHBIH pecypc]: yuebnoe mocobme / M.B. CaBenbeB. — DJIEKTPOH. JaH. —
Canxkr-IlerepOypr: Jlanb, 2018. — 436 c. — Pexum J0CTyHa:
https://e.lanbook.com/book/98245. — 3ar1. ¢ akpaHa.

2. CagenbeB, U.B. Kypc o6mieii puzuku. B 3 1. Tom 2. DASKTPUUECTBO U MAarHETH3M.
Bounusl. Ontuka [ DaekTpoHHbIi pecypc] | yueonoe mocobue / M1.B. CaBenbeB. — DIIEKTPOH. JaH.
—  Cankr-Ilerepobypr @ Jlamp, 2018. — 500 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/98246. — 3ar1. ¢ akpaHa.

3. CaBennes, U.B. Kypc o6mieit ¢pusuku. B 3 1. Tom 3. KBantoBas ontruka. ATomHas Gu-
3uka. @uszuka TBepAoro tena. dusuka aTOMHOrO siipa U AIEMEHTAPHBIX YacTHUIl [ DIEKTPOHHBIH
pecypce] : yuebHoe nmocooue / U.B. CaBenbeB. — Dnektpod. gaH. — Cankrt-IlerepOypr : Jlanb,
2018. — 320 ¢. — Pexxum pocrymna: https://e.lanbook.com/book/106893. — 3aru. ¢ 3kpaHa.

4. Poraue H. M. Kypc pusuku [Tekcr] : yueOHoe nocodue / H. M. Poraues. - CII6. u np.
: Jlans, 2008. - 447 c. : un., rpad., cxemsl, Taba. - (YueOHUKHU Ay By30B : CrienuanabHas Jid-

Te-parypa).

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Usnwues, A.Jl. ®usmka [InekTpoHHbIHA pecype]| : yueoHoe mocodue / A.Jl. Vsnues. —
Onek-tpoH. nmaH. — Cankr-Ilerepoypr : Jlamp, 2009. — 672 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/163. — 3aru. ¢ 3xpaHa.

2. Koukun IO. T1. Yuebnbie 3amaun o pusmke [INeKTpOHHBINA pecypc] : yueOHOe Toco-
oue / 0. I1. Koukun ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 31eKTpoOH. OMNT. JHCK
(CD-ROM). — MakpooObekT

3. Pemienne 3amau no kypcy obuieit ¢pusuku [Teker]: y4ue6. nocodue / [H.M Poraues,
I'.10. Ba-nanauna, N.I1. 3aBepmmHckuii u ap.]; mox pea. H.M. PoradyeBa. — 2-e usn., ucnp. —
CII6.: Jlanb, 2008. — 304 c.: wi. — (YueOHuku /uig By30B. CrieriuanbHast TuTepaTypa)

4. CnpaBovHuK 110 pusuke. Dopmyiibl, TabmuIsl, cxemsl. [Teker] : mep. ¢ Hem. / mox pe.
X. IlIrekepa, mox pea. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un., rpad.,
TalJI.

B) MeToauyeckue ykasaHus:

1. Mexanuka. MonekynspHas pu3MKa U TepMOJAMHAMUKa [DIEeKTPOHHBII pecypc] : na-
6opatop-ueiit npakTukym / E. H. Actamnos, 3. H. Botuesa, JI. C. [lomkenkoBa u ap. ; MI'TY. -
Marnu-Toropck : MI'TVY, 2016. - 1 sanextpoHn. ont. muck (CD-ROM)

2. Dnekrpocraruka. [ToctosHubI TOK. [Tekcer] : maboparophsriii mpaktukym / [M. B. Be-
yepkuH, E. E. Enuceesa, C. I'. llleBuenko ; mox pen. M. B. Beuepkuna] ; MI'TY, [kad. pusuku].
- Marauroropck, 2011. — 60 c.: wr., Tabm.

3. Beuepkun, M. B. DnexkrpocraTvka W IMOCTOSHHBIM TOK [DJIeKTpOHHBIN pecypc] :
npaktiukyM / MI'TY, UH-T sHepreTuku u aBTomatuku, Kad. ¢pusuku. - Marautoropck : MI'TY,
2012. - 1 snektpon. onr. auck (CD-ROM)

4. DnextpoMarHeTusM. OnTuka: 1a00paTOPHBIA MPAKTUKYM MO AUCHUILTUHE «DU3UKa»
JUIsL CTYIGHTOB Beex crenmanbHocTeld /| M.b. Apkynuc [u ap.]. — Marautoropck: 'OY BIIO
«MI'TY», 2009. -102 c.

5. ®u3uka aToMa, TBEpAOro Tela, sipa: MHCTPYKLHUS MO BBITOJHEHUIO JTaOOPaTOPHBIX
pabort o ¢usnke A5 CTYASHTOB Beex crenuansHocTeii / B.K. benos [u ap.].


https://e.lanbook.com/book/98245
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/106893
https://e.lanbook.com/book/163

— Maruuroropck: 'OY BIIO «MI'TY», 2007. —48 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10O Ne norosopa Cpok nercTBuUs JIUIEH3UN
MS Office 2007 | 135 o1 17.09.2007 GeccpodHo
Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0CCCPOUYHO

Adobe Reader cB000HO pacnpocrpansemoe I10 0eCccpoUHO

FAR Manager cB0001HO pacmipoctpansiemoe 110 0eccpouHO

MS Off_lce 2003 Ne 135 o1 17.09.2007 0eccpouHo
Professional

Bpaysep Yandex [cBoGommo pacpocrpansemoe I10 OECCPOYHO

Eﬁ 2:;? Mozilla cB000HO pacnpoctpansiemoe 110 06eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMALIMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa

DnexkTpoHHas 0aza nepuoanveckux u3maanuii East View

Information Services, OO0 «1BUC» hitps://dlib.eastview.com/

HanuonaneHas wuH(pOpMallMOHHO-aHAIUTUYECKAs CHC-
TeMa — PoccuiicKMi MHIEKC HAay4HOIO LIMTHUPOBAHMS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:



Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

YueOHbIC ayAUTOPUH IS TPOBEACHUS 3aHATHH JeKinmonHoro tuma (Ne388, 394) Myiib-
TUMEIMIHBIE CPEJICTBA XPAHEHUS, Iepeayl U IPEACTABICHUs MH()OPMAITIH.

VYyeOHast ayquTOpus IS IpOBeieHus 1abopaTopHbIX padbot: JlabopaTopus « MexaHuku,
MOJICKYJISIpHOUW (hu3uKu U TepMmoauHamuku» (Nel75) JlaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIh-
HbIE IPUOOPHI AJIS IPOBENICHUS TAOOPATOPHBIX PAOOT:

1. bamuctuueckue MassTHUKHU.

2. Mastauk OGepoOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUIsS MCCIIEOBAHUS PaCIpE/ICIEHUs] TEPMOIICKTPOHOB 10
MOJTYJIFO UX CKOPOCTH.

6. JlabopaTopHasi ycTaHOBKa JJIsl OTIpe/IeNIeHus MoKa3aresei aguadaTsl Y Mmetogom Kie-
Mana u Jlezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
muddy3un ra30B Ha MOJIENN TIEpEMEIIUBAHUS IIIAPOB.

8.JJaboparopHasi ycTaHOBKa JJIsl IPOBEPKH 3aKOHOB BO3pACTaHMsI SHTPOITUH B IPOIECcCe
TeriooOMeHa.

9.YcranoBka yabopatopHasi IJisi U3y4eHHUs] 3aBUCIMOCTH CKOPOCTH 3BYKa OT TeMIIepa-
Typsl "M®-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEpPAOIrO Tela
"MO-TET-M".

11. YcranoBka nabopaTopHasi AJisl ONPEIEICHNUs YHUBEPCAIBbHON Ia30BOM MOCTOSHHOM
"MO-OI'TI-M".

12.Crenn nabopaTOpHBIA Ta30BbIE MTPOIECCHI.

13. MepuTenbHbIN HHCTPYMEHT.

VYyeOHast aynuropus sl IpoBeAeHUs 1abopaTopHbIX padoT: JlabopaTopust «neKTpu-
yecTBa U onTukn» (Nel79) JIabopaTtopHble yCTaHOBKH, U3MEpUTENbHBIE IPUOOPHI IS TPOBEIE-
HU JTa0OPATOPHBIX padoT:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H1A.

2. YcTaHOBKA JI71S1 ITYHTUPOBAHUS MIITHAMIIEpPMETPA.

3. YcranoBka nabopatopHas [Jist OnpeeNieH st ”HIYKTHBHOCTH COJICHOMIa U MATHUTHOM
IPOHUIIAEMOCTH.

4. YcTaHOBKa J1abopaTopHas il U3ydeHHs pe30HaHca HANPSDKEHUH M ONpeIeNICH s HH-
JTYKTUBHOCTHU

5. JIaboparopHasi ycTaHOBKA JUIsl M3y4YEeHHUs UIMHBI CBETOBOM BOJIHBI M XapaKTEPUCTUK
TUGPAKIIMOHHON PEIIeTKH.

6. JlaboparopHasi yCTaHOBKa JUIsI OTIPE/ICIICHUS Payca KPUBH3HBI JINH3BI U [UTMHBI CBE-
TOBOM BOJIHBI C TOMOIIBIO Kostell HproToHa.

7. JlJabopaTopHasi yCTaHOBKa JUIsl OTIPENIENICHUs] KOHIIEHTPAIIMK PAacTBOPOB caxapa H Io-
CTOSIHHOM BpalleHusl.

8. UcTOYHHMKY TUTaHUS TOCTOSTHHOTO TOKA.

9. Marasun emkocteii Time Electronics 1071.

10. Marasun emkoctu P-513.

11. Mara3un unnykruBaocteit Time Electronics 1053.

12. Marasunsl conpotuBienuii P-33.

13. Mynstumerps! nudpossie MAS-838.

14. MynsTumerpst APPA 106,203,205.

15. Ocummnorpa¢ nByxkananpnsiii GOS-620 FG.

16. I[Monspumerp CM.

17.MeputenbHblii HHCTPYMEHT.

VueGuas avinTonus st TNORETEHUS TA00NATONHLIX nadboT: JlTabonaTonus « AToma.



TBepaoro Tena, aapa» (Nel77) JlaboparopHble yCTaHOBKH, H3MEPUTENbHBIE PUOOPHI IS TIPO-
BeJIeHUs 1a00paTOPHBIX padoT:

1.Jlaboparopuas ycranoBka s "M3yuenus BHemHero porodddekra'.

2. YcTaHOBKa JUJIsl U3y4YEHUS CIIEKTPa aTOMa BOAOPOJIa U OIPEIeIeHUs TOCTOSHHOM Pui-
Oepra.

3. YcraHnoBka 1abopaTtopHast Jis OIpeieJieHus OTeHIMana BO30YyXKIeH s rasa.

4. YcTaHOBKa JJIs1 OTIpeIeNIeHUs JUIMHBI IPOOeTa YacTHUIl B BO3TyXe€.

5. U3mepurt.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynstumetpsl APPA 205, 207.

8. Ocumnorpad npyxkananbhbeiii GOS-620 FG.

9. MepuTenbHBI HHCTPYMEHT.

Y4eOHble ayAUTOPUH ISl TIPOBEACHUS MPAKTUYCCKUX 3aHSITHMA, TPYIIOBBIX W HHIUBHU-
JyaJIbHBIX KOHCYJIbTAIIUM, TEKYIIIET0 KOHTPOJISI U TPOMEKyTouHO# artectanuu (Nel85, 198, 181,
183) UnTepakTUBHAs HOCKA, TPOCKTOP;

MynpTUMEIUNHBIN IPOEKTOP,3KPaH.

Y4eOHbIC ayTUTOPUU JIJISL BBIOJIHEHUS KYPCOBOTO MPOSKTHPOBAHMSI, TTOMEIICHUS IS
camocTosTebHON paboTel. (Nel82) Ilepconanbhbie KommbioTephl ¢ naketom MS Office, ¢ BbI-
X0JI0OM B MIHTEpHET M C JOCTYIOM B 3JEKTPOHHYIO WH(POPMALMOHHO-00Pa30BATEIBHYIO CPEdy
YHHUBEPCUTETA.

[Tomemenue aist XpaHeHHs] ¥ MPOQHUIAKTHISCKOTO 00CITY)KUBAaHUS YIeOHOTO 000PYI0-
Banus (Nel79a, 191) Cremnaxku, cefidbl st XpaHeHUsT yaeOHOro 000opyaoBaHus. HCTPyMEHTHI
JUJIs1 pEMOHTa 000PYI0BaHHUSL.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH
[To mucrumuinne «Pu3nkay NpeIycMOTPEeHa ayIMTOpHAs U BHEAYJUTOPHAS CAMOCTOATEIbHAs

paboTa 00y4aroUXC.
AynuTopHas caMOCTOsITeNIbHAS paboTa CTYICHTOB IPE/IoiaraeT peleHue KOHTPOJIbHBIX 3a71a4
Ha NPAKTHYCCKUX 3aHATHAX.

IIpuMepHbIe ayTUTOPHBbIE KOHTPOJIbHBIE padoTnl (AKP):
AKP Nel «Mexanuka. Modsekyasipaasi pusuka. TepmoaguHamMuka»

1. Pajuyc-BeKTOp 4acTHIIbI H3MEHSETCS 110 3aKony: I =5t%i+ j+ 2tk .

Onpenenutb: 1) ypaBHEHUE TPAEKTOPUHU YACTHIIBL; 2) CKOPOCTh U YCKOPEHHUE YaCTHUIIbI B MO-
MeHT BpeMeHHU tp=1 ¢; 3) kacarenbHOE U HOPMAIBHOE YCKOPEHHUE TOYKU B 3TOT KE MOMEHT
BPEMEHH.

2. OIMH MOJIb UICATBHOTO OJHOATOMHOTI'O T'a3a COBEPIIACT MPOIIECC
1-2-3. Tp=100K. Ha yyactke 2-3 K ra3y HoJBOAST KOJHUYECTBO TETI- 5 3 2

T _______
notel Qo3 = 2,5 k/[oc. Haligure oTHOIIEHUE pabOThI A1-2-3, COBEP- ;

[IacMOM T'a30M B XoJ¢e Iporuecca, K KOJIMICCTBY TCIIOTHL Q1-2-3, I10- T2

TIOIEHHOMY Ta30M. P

3. Ha 6apaban pagmycom R = 15 cM HamoTaHo HUTh. K KOHIly HUTH IPUBSI3aH IPy3 Maccoi M =
800 r, KOTOpHIH OITycKaeTcs ¢ yckopeHueM a = 1,5 M/c?. Omnpenenrure MOMEHT UHEPITUH
Oapabana.

4. Crepxensb niuHoM 1,5 M 1 Maccoit 10 KT MOXET BpalaTbCsi BOKpYT HEMOJIBUYKHOU OCH,
IIPOXOJAIIEH Yepe3 BEpXHUM KOHEL CTEpkHs. B cepennny crepkHs yaapser myis macco 10 T,
JeTduiast B rOpU30HTAIbHOM HarpaBlieHUH co ckopocTbio 500 M/c 1 3acTpeBaeT B crepkHe. Ha
KaKOW yroJl OTKJIOHUTCSI CTEPKEHb Iocia yaapa’?

5. Onpenenure, IpH KaKOW TEMIEpaType ra3a, COCTOSAIIETO U3 CMECH a30Ta M KUCIIOpO/Ia, Hau-
0oJiee BEpOSITHBIE CKOPOCTH MOJICKYIT a30Ta ¥ KUCJIOpoa OyIyT OTJIMYaThCs IPYT OT JApyra Ha
Av =30 m/c?

AKP Ne2 «Juekrpocraruka. IlocTosHnblil TOk. MarHuTHOE 10JIe»

1. B Tpex BepmmHax kBagpara co CTOpoHoi a=4(0 cM HaXOATCS OJIMHAKOBBIC TMOJI0KH-
TenbpHbIE 3apsaasl o 6,4 HK kaxxaeii. HaliTh HanpsyKeHHOCTh M NOTEHIMAIT AJIEKTPUYECKOTO
II0JISI B YETBEPTOM BEpIIMHE. PaccunTaTh pa3HOCTh MOTEHIIMAIOB MEXAYy LIEHTPOM KBaJpaTa u
YETBEPTOU BEPIINHOM.

2. Ha puc. £1=1,0 B, £,=2,0 B, €3=3,0 B, r1=1,0 Om, 1,=0,5 Om,

r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. OnpenenuTte: 1) cuibl Toka BO
BCEX YYacTKax IeNH; 2) TeIIOBYI0 MOIIHOCTh, KOTOPAs BbI- s
JIENSIeTCs Ha COMPOTUBICHUH Rj. R £2, 12
— T
Rz

3 Konpencarop ¢ eMkocThio 4 MKD 3apsAniy OT HCTOYHHKA TOKA ¢ HanpspkeHneM 36 B u
MIPUCOCTUHWIN B TOUYKax A u B ¢ O6arapeeit He3apsHKEHHBIX KOHICHCATOPOB, H300paKEHHOM
Ha pucyHke K 3agaude 15.3. [Tpuuem C1=3MkD, C;=5 Mx®d, C3=24 mx®. Halitu 3apsj, Ko-




TOPBIN TOCIE ATOTO OyaeT UMeTh KoHaeHcaTop Cs, M U3MeHeHHe o0I1Iel YHePTru BCex ue-
TBIPEX KOHJIEHCATOPOB.

4. Kpyrosoii BuTOK paguycoM R=15,0 cM pacronoxkeH OTHOCUTENBHO OECKOHEYHO JITMHHOTO
MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapajuieibHa mpoBoay. [lepreHauKysp, BOCCTaHOBICHHBIN
Ha IIPOBO/I U3 LIEHTPA BUTKA, SIBISICTCS HOPMAJIBIO K TUIOCKOCTH BUTKA. CHjla TOKa B TIPOBOJIE
1,=5A, cuna Toka B BuTKe ToKu |,=1A. PaccrosiHuie ot 1ieHTpa BUTKa 10 mpoBoaa d=20 cm.
Ornpenenute MarHUTHYIO HHIYKIIAIO B IICHTPE BUTKA.

5. Ha pacctosHuu a = 1 M OT JUIMHHOTO NPAMOTIo NpoBoja ¢ TOkoM | = 1kA HaxoauTcs
KOJIb1IO paguycoM I = 1 cMm. KonibIlo pacnonoxkeHo Tak, 4To MarHUTHBIN IIOTOK, IPOHU3bI-
Barollui ero, MakcumasueH. Onpenennure, Kakou 3apsii MPOTEUYET O KOJIbLLY IIPU BBIKJIIOUEHUT
ToKa B ipoBozie. ConpoTusienue konbua R = 10 Owm.

AKP Ne 3 «BoiHoBasi onTHKA»

1. IlnockoBeINMyKIas CTEKJIIHHAS JIMH3A C PalyCOM KPUBHU3HBI ChepUyecKoil moBepxHoctu R
= 12,5 cM npukarta K CTEKJISIHHOM TJIacTUHKE. JluaMeTp HEKOTOpOro TEMHOTO KoJiblia Hbro-
TOHA B OTpaKeHHOM cBeTe (1 = 1,0 MM, 1raMeTp jke TEMHOTO KOJIbIIa, TIOPSIKOBBIA HOMED
KOTOpOro Ha 5 exuuHuIl 6osbiie, dy = 1,5 MMm. OnpeieuTh UIMHY BOJIHBI CBETA A.

2. Ha nudpakuioHHyI0 penieTky najaeT HopMaiabHO My4OK CBETA OT pa3psIHON TPYOKH,
HATNIOJHEHHOW BOAOPOI0M. UeMy omkHa ObITh paBHA MOCTOSIHHASI PEIIETKH, YTOOBI B Ha-
npapiaenun ¢ = 41° coBnagany ase TMHUE: A1 = 6563 A (MakcuMyM TpeThero nopsaka) i A;
=4102 A (MakcUMyM 4eTBEPTOro Mops/Ka)?

3. [epBbiii MONISPU3ATOP YCTAHOBIICH TaK, YTO €T0 IUIOCKOCTh MPOITYCKaHHUs BEPTUKAJIbHA,
BTOPOH TOJISIPU3ATOp Pa3sBEPHYT 110 OTHOLICHHUIO K niepoMy Ha yroa 20°. Bo ckoibko pas
M3MEHUT WHTEHCUBHOCTh €CTECTBEHHOTO cBeTa Takas cuctema? 1o kakum yrioM K
BEPTHUKAJIEC HY>)KHO YCTAaHOBUTH TPETUN MOJSPU3ATOP, YTOOBI CBET Yepe3 TAKYI0 CHCTEMY He
npoien?

AKP Ne 4 «KBanToBas mexanuka. KBanrosasg MexXaHHuKa»

1. Yepnoe teno Harpenu ot Temnepatypsl 600 K 1o 2400 K. Bo ckonbko pa3 yBeIMuuiIach
o01as TemIoBas YHeprus, usnydaemas tesom? Ha ckoabko M3MEHMIIACh JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUU U3TYYEHHsI U CIIEKTPAJIbHBIN COCTaB U3ITy4eHUs?

2. ®otoH ¢ sHeprueit 1 MaB paccessicst Ha cBOOOJHOM MOKOMBIIEMC eKTpoHe. Halitu yron
paccessHUS (POTOHA M KUHETHUYECKYIO SHEPIHIO JIEKTPOHA OTAA4YH, €CII B pe3yJIbTaTe pac-
CestHMA JUTMHA BOJIHBI (POTOHA M3MEeHMIach Ha 25%.

3. Ilpu nmoouepeaHOM OCBELIEHUHU MTOBEPXHOCTH HEKOTOPOIO METAJIa CBETOM C JJIMHAMU
BosiH 0,35MkM 1 0,54 MKM 00HAPYXKHIIU, 9YTO COOTBETCTBYIOIINE MAKCUMYMBI CKOPOCTH (hO-
TORJIEKTPOHOB OTJIMYAIOTCS IPYT OT Jipyra B 2 paza. HaiiTu paboTy BbIX0/1a SJIEKTPOHOB C
MOBEPXHOCTHU 3TOr0 MeTalljia.

4. TIy4oK mapasmieabHO ABIKYIIMXCS HIEKTPOHOB, HMEIOIMX ckopocTr 10° m/c, mamaer
HOpPMaJIbHO Ha Juadparmy ¢ ATMHHOH mienbto mupuHoil 1 mxm. Ha skpane 3a mienbro Ha pac-
crosium 0,5M obpazyercs audpaxiponHas kapTuHa. OnpenenuTh JIMHEHHOe paccTOsIHUE
MEXIY AM(PPaKIUOHHBIMU MUHUMYMaMH TIEPBOTO TOPSIIKA.

5. Bo ckonpko pa3 n1edpoiiieBckas ATMHA BOJHBI YaCTHIIBI MEHBIIIE HEONPEIeNEHHOCTH AX ee
KOOPJIMHATBI, KOTOPasi COOTBETCTBYET OTHOCUTENILHOW HEONPENeIEHHOCTH UMITybca B 1% ?

6. DIIEKTPOH HAXOJIUTCS B 0ECKOHEUHO TITyOOKOH MOTEHITMAIBHOM siMe mUpuHOH . B Kakux
TOuKax B uHTepBajie () <x < { IUIOTHOCTh BEPOATHOCTU  HAXOKJEHHS 3JIEKTPOHA HA MIEPBOM




Y BTOPOM SHEPreTUUYECKUX YPOBHIX OJAMHAKOBA? BBIYMCINTD INIOTHOCTh BEPOSTHOCTH IS

ATHX TOYeK. Perenne noscHUTh rpadudecku.

AKP Ne § «®@u3uka aromMa u siapa»

1. BeraucnauTh MHIYKIUIO MarHUTHOTO MOJIS B LIGHTPE aToMa BOJ0po/ia, 00pa30BaHHOIO Bpa-
HICHHEM JJIEKTPOHA I10 MepBOil OOPOBCKOI opOUTE (CUNTATH BPALIAIOIIUICS 3IEKTPOH KPYTOBBIM
MOCTOSTHHBIM TOKOM).

2. Iokosmuiics mon He™ ucmycTus GoTon, COOTBETCTBYIOMIMIA FOIOBHOM TuHUU cepun JlaiimMana.
Haiitu sHepruto, UMITyJIbC U Maccy 3TOro (poToHa.

3. Ipenapar “yU maccel M = 1 r usnyqaer 1,24 10* o — wactuy B cekynay. Haitgure nepuon

noJIypacnaja 3Toro mpenapara, ero HadyalbHyI0 aKTUBHOCTh U aKTUBHOCTB 4epe3 1Mp JieT.

4. SInpa nutusi-7 6omMOapIUpyIOTCS IPOTOHAMH. B pe3ynbraTe mpoTeKaHus epHON peakluu
00pa3yIoTCs 1BE OAMHAKOBBIX YacTUIbl. HalTH UMITyIbCHI 3TUX YacTull. [loj KakuMm yrioMm oHU
pasneratorcs? CuuTarh, YTO SAPO-MUILIEHb HETIOABUKHO, a SHEPT U HAJIETAIOLIET0 IPOTOHA
paBHa 2,6M»>B

BHeaynuTopHasi caMmocTosiTe/IbHAsA padoTa 00y4aroINXCsl OCYILECTBISETCS B BUIE U3YUECHUS
JUTEPATYPHI 110 COOTBETCTBYIOIIEMY pa3Jieiy ¢ MpopabOTKOI MaTepuaa; MoAroTOBKU K BbI-
MOJTHEHUIO JTA00PaTOPHBIX paboT MO (PHU3UKE, MOATOTOBKU K CEMHUHAPCKHUM 3aHATUSM U BBIITOJI-
HEHUE WHIMBUYaTbHBIX 3aaHHM.

Hepeqenb TEM JJIA IIOATOTOBKH K CCMUHAPCKUM 3aHATUAM:
CGMI/IHap 1. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHUS UIA OIPCACIICHUA CKOPOCTH IIOJIETA ITYyJIN

1. Umnynbsc maTepuanbHOi Touku. IMnysbe cucteMbl. 3aKOH coXpaHeHUs uMIynbea. LlenTp
MaccC CUCTEMBI MAaTEPHAIIBHBIX TOYEK.

2. MoMeHT uMmnyibca 4acTulibl. MOMEHT UMIyJIbca CUCTEMBI. 3aKOH COXpAaHEHUSI MOMEHTA M-
IyJIbCA CHCTEMBI MaTEPUAIBHBIX TOUYEK.

3. Pabota cunbl. MomHocTh

4. KoHcepBaTuBHbIe (IOTEHIMATIbHBIC) CHIIBL. [l0TeHIIMAIbHAS SHEPTUS CUCTEMBl MaTepHUaIbHbBIX
ToueK. CBS3b CUJIBI ¥ IOTEHIMAIBHON HEPTUN.

5. KuHetndeckas 3HEprus CUCTEMBI MATEPUATIBHBIX TOUYEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOYEK

7. Ypyrue u Heynpyrue coyIapeHus.

Cemunap 2. JI[MHAMUKH BpalaTeIbHOTO IBHKEHHUS TBEPAOIO TeIa BOKPYT HEIOABUKHON OCH

1. AHanmorust XapakTepUCTUK U YPaBHEHUU MOCTYNMATEIbHOTO U BPAlIaTEIbHOTO JIBHXKCHHUSI.

2. OCHOBHOE ypaBHEHUE AUHAMUKHU MOCTYNATEIbHOTO JBUKEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE IMHAMUKHU BpalIaTEIbHOTO JIBU>KEHHUS (J1Ba BUIA).

4. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.

5. MoMeHT uHepuHH TBEPAOTO TeNa.

6. Teopema Illreiinepa.

7. Ilpumenenne Teopemsl llITeiiHepa 1 CBOMCTBA aAIMTUBHOCTH MOMEHTA UHEPIIMHU B MPOCTHIX
CIIyJasix.




CemuHap 3. DJIeMEHTHI CTATUCTHYCCKOU (PU3UKHU

. JIBa MeToza onucanusi MAaKpOCKOITUYECKUX CUCTEM.

. ITapameTpsl COCTOSHUSI.

. PaBHOBECHBIH TTpo1IECC.

. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHICCKON TEOPHH T'a30B.
. YpaBHEHHE KHHETUYCCKON TEOPUH T'a30B.

. DHEprus MOJIEKYJI rasa.

. Pactipenenenne MakcBeria.

. AHanu3 pacrnpezenenus Makcaeria.
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. XapakTepHbIe CKOPOCTH MOJIEKYJ UJeaIbHOTO Ta3a.
Cemunap 4. [lepBoe Hauaao TepMOAMHAMUKH

1. MaBneHue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHnue cocTossHUs HACAIBHOTO Ta3a.
. IlepBoe Ha4yasI0 TEPMOIMHAMUKH.

. Pacnipenenenue sHepruu 1no creneHsiM cBOOObI.

. BHyTpeHHsis sHeprus Kak (yHKIHS COCTOSIHUSI CHCTEMBI.

. Pabota kak pyHKIMs nporecca.

. U3oTepmMuueckuii, "30XOpUIECKUN 1 N300apHUECKHI MPOIECCHI.

. Terutoemkocts. OTHOLIEHUE TernoeMkocTel. [lokasaTtens annadaThl.
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. Annabarudeckuii mpouecc. YpaBuenue Ilyaccona.
Cemunap 5. Bropoe Hayasio TepMOAUHAMUKHI

1. OOpatumble 1 HeOOpaTUMBIE TIPOLIECCHI.

2. Bropoii 3aK0H TepMOAMHAMUKH.

3. [IpuBeieHHOE KOJIUYECTBO TEIIOTHI. DHTponus Tena. CBOWCTBA SHTPONNH U30JUPOBAHHOM
CHCTEMBI.

4. V3MeHeHHe YHTPOITUH B U30MPOIIECCaxX ¢ UACATbHBIM Ta30M.

5. TepmoanHamMuyeckasi BEpOSITHOCTb COCTOSIHUA ccTeMbl. CTaTUCTUUECKUN CMBICT BTOPOTO
Hayajua TepMOJUHAMUKH.

CemuHnap 6. MccnenoBanue 3JIeKTPOCTATUYECKOTO OIS ¢ TOMOIIBIO OJIMHAPHOTO 30H/1a

1. DnekTpocraTnyeckoe nose. DIeKTpUYeCKui 3apsia. 3akoH KynoHa.
2. HanpsKeHHOCTB 3JIEKTPOCTATUYECKOTro 1ois. [IpuHImn cynepno3uumm.

3. Tlotox Bektopa £ . Teopema I'aycca.

4. TIOTEHIMAIBHOCTh 3JIEKTPOCTATHYECKOrO Mo, TeopeMa o HUPKYJIALHH.

5. CBSI3b MEK/y HANPSKEHHOCTHIO M TOTEHIIHAIOM.

6. l'eomeTpuueckoe onucanue noss. CUIoBble TUHUN. DKBUMOTEHIIMAIBHbIE TTOBEPXHOCTH.

Cemunap 7. IlocTOSIHHBIN 3JIEKTPUUECKHI TOK.

1. Dnekrpuyeckuii ToK. [[MOTHOCTH TOKA. Y paBHEHHE HEMPEPHIBHOCTH.



2. 3akon Oma aJisi OTHOPOAHOTO ydacTka menu. ConpoTuBieHne npoBogHuka. CoeTuHeHne
COIIPOTUBIICHUIA.

3. 3akon Oma Jyist HEOTHOPOAHOTO yuyacTka 1enu. Ctoponnue cuisl. DJ(C.

4. TlpaBuna Kupxroda.

5. Momnocts ToKa. 3akoH Jxoynsa-Jlenna.

Cemunap 8. M3yueHue pe3oHaHca HANPSKEHUH U ONpeeNieHue MHIYKTUBHOCTH KAaTYIIKH

1. Pe3oHaHCHBIN KOHTYP.

2. BeiHyX/IeHHbIE KOJIe0aHus B KOHTYpeE.

3. Caur ¢a3 mexay BaemHed 9/1C 1 TOKOM B KOHTYpe.
4. IlonHOE CONPOTUBIICHUE B LIENIU IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpspKeHUM.

6. AMIUTUTY/1a CUJIbI TOKA MPU PE30HAHCE HAIIPSKEHUM.
7. BekTopHas quarpamma.

CeMI/IHap 9. MaruuTHOE€ 1oJe. BJICKTpOMaFHI/ITHaH HHIAYKIUA

1. IcTOYHMKY MarHUTHOTO 10JIs. MarHuTHOE MOoJjie ABMXKYIIETrocs 3apsa U IPOBOJHUKA C TOKOM.
3akon buo-Casapa.

2. [loTok 1 nupKyaALUs BEKTOpa MHAYKIIMY MarHUuTHOro nojs. Teopema ["aycca u Teopema o
LUPKYJISALUH.

3. Cuna JlopeHua. /IpuykeHue 3apsyKeHHOM YaCTHULIBI B MATHUTHOM IIOJIE.

4. Cuna Amrnepa.

5. 3akoH anekTpomarHuTHOM nHAyKMKu Papanes. [Ipasuno Jlenna.

6. BuxpeBoe 351eKTpruiecKoe moJe.

7. SIBnenune camonHaykuuu. MaaykTuBHOCTH. COJICHOUI.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJISI.

Cemunap 10. UnTepdepennus ceeta

1. DeKTpOMarHUTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius cBeta OT IByX UCTOYHUKOB.

4. UaTepdepeHius cBeTa oT MIIOCKONapalIeIbHON IITACTHHKH.

5. NaTepdepentius cBeta OT IUIACTHHKY TiepeMeHHoM TommuHbl. Konbiia HetoToHa.
6. [Ipumenenne narepdepeHIum cBera.

Cemunap 11. Iudpaxmus cBeta

1. SiBnenue nudpaxipn. OcodeHHoCTh AUdpaKK CBETOBBIX BoJH. udpakius Openens u
®payHrogepa.
2. IIpunnun I'oitrenca-®penens. YpoueHne BBIYUCICHAN ¢ TOMOIIBI0 BEKTOPHOM TUarpaMMBl.
3. Mudpakuust Openens Ha KPYIrJIoM oTBepCcTUU. 30HBI DpeHers.
4. Iudpaxiusa OpayHrodepa Ha y3KOH MPSIMOTUHEHHON 1IeTr. Y CIIOBHS MaKCUMyMa U MUHHU-
MyMa. 3aBUCUMOCTb HHTEHCUBHOCTH CBETA OT yria JU(pPaKIHU.



5. Nudpakuuonnas pemnietka. OCHOBHBIE XapaKTEPUCTUKH TU(PPAKITMOHHON PEIICTKU. Y CIIOBHS
TJIaBHBIX MAKCUMYMOB 1 MUHUMYMOB 1 I[O68.B0‘-IHI>IX MHUHUMYMOB.

Cemunap 12. [lonspuzanus cera

1. Tlonspuzauus cBera. ECTeCTBEHHBIN U MOJISIPU30BAHHbBIN CBET.

2. [Tonstpu3zanus cBeTa Ipu OTPAKEHUU U TIperomiieHuu. 3akoH bprocrepa.

3. [Monspusanus npu ABOMHOM JydernpenomiieHnu. CBOMCTBa OOBIKHOBEHHOT'O U HEOOBIKHOBEH-
HOT'O JIy4eil.

4. llonspuzaunonusie npusmsl. [Ipusma Hukons.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOIO CBETA.

6. OnTHyecky akTUBHbIE BEIIECTBA. BpallleHne II0CKOCTH MOJIIpU3alliy CBETA.

Cemunap 13. KBanroBas npupona csera. KopnyckyJisipHO-BOJTHOBOU Tyallu3M

1. TerutoBoe M3ITydeHue abCcoFOTHO YepHOTro Tena. 3akon Ctedana — bonpimana. 3aKoH cMe-
mennsa Buna.

2. KopryckynsipHO-BOTHOBOM Jyaiu3M CBETa. DHEPTHS U UMITYJIbC poToHA. [laBieHue cBeTa.

3. ®otorddexT. 3akonsl porodddexra. Dopmyna DifHIITEHHA.

4. Ddpdext Komnrona. ®opmyna Komnrona.

5. BomHoBbIe cBoiicTBa yactuil. J[muHa BosHb Ae bpoiins. [Tpuaiun Heonpeaenennoctu ['ei-
3eHOepra.

Cemunap 14, 15. DnemMeHThI KBAHTOBOW MEXaHUKU

1. Ilnmanerapnas monens aroma. [loctynater bopa.

2. N3nyyenue aToma BOJIOpOJia ¥ BOAOPOAONOA00HBIX cucTteM. CriekTpasibHble cepun. Dopmyia
bansMmepa.

3. CexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKoH Mo3inu.

4. KBaHTOBBIE UNCIIa, XapaKTEPU3YIOIINE MTOJIOKEHUE AIIEKTpOHa B aToMe. KBaHTOBaHME SHEpruu.
KBanToBanue MmomeHTa umiysbca. CMH 3JIEKTPOHA.

5. Cxema sHepreTHUecKUX ypoBHEW aToMa Bojopoza. [IpaBuiia or6opa npu aTOMHBIX epexoax.
6. 3aroNHeHNe AIIEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aromax. [Tpunuun [aymu.

Tema 16,17.AToMHas u saepHas pu3nka

1. SIBnenune pagunoakTuBHOCTH. OCHOBHOM 3aKOH paAMOAaKTUBHOIO pacnaja. PagnoakTuBHbIe
PSLIIBL.

2. CocTaB M XapakTepUCTUKU aTOMHOTO sijipa. SnepHbie cuibl. KanensHast 1 o0onoueuHas Mo-
nenu snep. Paguyc sapa.

3. Macca u 3Heprus CBsI3U A1pa. Y IeJIbHas SHEPTHsI CBS3H.

4. SInepHble peakuuy. DHEPrUs AIEPHOU pEaKIUH.

5. YpaBHEHHE U SHEPTETUYECKOE YCIOBUE O-pacnana. CBsi3b SHEPIUH O-4ACTULIBI C IEPHOJIOM
nosypacnaaa. TyHHEnbHBIN P dekT npu o-pacmane. CIeKTp o-4acTHil.



6. Xapakrtep cnekrpa y-uznyuyeHus. [Ipoieccol B3auMoIeCTBUS Y-KBAHTOB C BEILIECTBOM. 3aBU-
CUMOCTb UHTEHCUBHOCTH Y-U3J1y4€HUs OT TOJIINHBI €105 BelecTBa. CpaBHEHHUE TPOHUKAOIIEH
CIOCOOHOCTH Pa3IUYHbBIX BUJIOB U3ITYUCHHUS.

7. Tpu Buga B-pacmana. DHepreTHUECKUi CrieKTp B-yacTuil. ['umoreza HEUTpUHO. 3aKOHBI CO-
xpaHeHus pu P-pacraje. Jlenronsl. JIenToHHBIN 3apsi.

TeMbl 17151 CAMOCTOSITEJIHLHOIO HU3YyYCHUA

1. Beinyxaennblie konebanus. Pezonanc

2. BonHbl. YpaBHeHHE MIIOCKOU BOJTHBL. Da3oBasi CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YUCJIO.
Wutepdepeniys u audpaxius MEXaHHIECKUX BOJIH

3. MexaHuKka )XUIKOCTEH U ra3oB

4. PeanbHble ra3bl

5. DneMeHTbl HEpaBHOBECHON TEPMOJMHAMUKU

6. IIpuHIMIT OTHOCUTEJIBHOCTH B 3JIEKTpOJIMHAMKUKe. MarHUTHOE 110J1€ KaK pelsTUBUCTCKUM
apdexT

7. Cep€uHUKH B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. BzaumozeiicTBre U3ITydeHHS C BEIIECTBOM: JIaBJICHHE CBETA, IIOMUHECIICHIUS, (poToXnMude-
CKHE SIBJICHUS, TUCTIEPCUS

9. DHepreTu4eckuil CIEKTp aTOMOB M MOJIEKYJI, IPUPOIa XUMUYECKOH CBS3H

10. Anepnas ¢pusuka. TepmosinepHas sHeprus. JHepreTuka Oyaymero

IIpumepHbIe HHAUBHAYANBbHBIC JoMamHue 3aganus (U/13)

NuauBuayaibHbBIC 33/1a91 U3 UCTOYHUKA!

Koukun 0. I1. Yuebubie 3aaaun 1o ¢pusuke [DneKTpoHHBIN pecypce] : yuedHoe mocodue / 1O. I1.
Koukwun ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anektpon. ont. guck (CD-ROM). — Mak-
POOOBEKT



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuum:

Kox uannkaro-

I/IHI[I/IKaTOp JOCTHXKCHUSA KOMIIC-

O1neHOYHBIC CPEACTBA

pa TEHIUU
YK-1: Cnoco0eH ocymecTB/ISITh IOUCK, KpUTHYECKUH AHAJIHU3 U CHHTe3 MH(OpMAIuM, IPUMEHSITH CUCTEeMHBbIN MOAX0/ VISl pellleHHs IIOCTABJIEHHbIX 3a-
aay
YK-1.1 Ananusupyer 3a1auy, Boiiessis ee | [lepedeHb TeopeTnyecKux BOMpocoB K dk3ameny (1 cemectp)
0a30BbIe COCTABJIAIOLINE, PAC- Ilepeyenb TeopeTHYecKHX BONPOCOB K 3Kk3aMeny (1 cemectp)
CMaTpUBAET U MpeJlaraeT BO3-
MO’KHBIE BAPHAHTBI PEIIEHHs 10- 1. Mexanuueckoe apmxkenue. IIpenver kuHematuku. Cuctema orcyera. MarepuaibHas TOYKa.
CTaBJICHHOM 3a7au, oriecHuBas ux | 1paekropusa. Pamuyc kpususHbl Tpaekropuu. Ilyte m nepememenue. CKOpOCTH M YCKOPEHHE Kak
JOCTOWHCTBA U HEIOCTATKH MIPOU3BOJHBIE PAJNyC-BEKTOPA 110 BpeMeHU. HopMalibHOE U TaHT€HIIMAIbHOE YCKOPEHHUS.
VK-1.2 OupeeIsieT, HHTEPIPETUPYET 1 2. llocrymarensHoe JBWKEHHE TBEPAOTO Tena. BpamarenbHoe IBMKEHHE TBEPAOTrO Tena. VYron
PAKKAPYET HH(OPMAIIHIO, TPE- MOBOPOTA. YTJOBasi CKOPOCTh M YII0BO€ YycKopeHue. CBsA3b MEXIy YIJIOBBIMU M JMHEHHBIMHU
XapaKTEPUCTUKAMU JIBHIKEHUS.
Oyemyo JUIsl pelIeHUsl TOCTaB- 3. TlepBhiii H B " N
B . IlepBb1ii 3akoH HproTOHA 3aKOH MHepuuu. MHepuumanbHble cuctemsl otcuera. llonme kak
JICHHOU 3a[1a M, OCYIICCTBILICT MaTepuaibHas TPUYMHA CHIIOBOTO B3aumozeictus. Cuna u macca. Mmmynbse Tena. Bropoit u Tperwit
IIOUCK I/IH(bOpMaI_H/II/I 110 pa3jin4- 3aKk0OHbI HBIOTOHA.
HBIM THIIaM 3aIpOCOB 4. IloHatue coOCTOSHUSI B KJIACCMYECKOW MeXaHHWKe. BHemHue W BHYTpEHHUE CHIIbl. 3aMKHYThIE
MEXaHUYECKHUE CUCTEMBI. 3aKOH COXPAHEHNUS UMITYJIbCA U €T0 CBSA3b C OJHOPOJHOCTHIO IIPOCTPAHCTBA.
5. DHeprus Kak yHHBEpcallbHAsi Mepa pa3IMuHbIX (OpM IBHKEHUS U B3auMoJiecTBUsA. Mexannueckas
sHeprus u pabota. Kunernueckass sHeprus. IloteHumanbHas sHeprus. I[loTeHumanbHOE NOJE CHIL
YK-1.3 ITpu oOpaboTke MHGOPMAITH OT-

anyaet (pakThl OT MHEHUH, UH-
TepIIpeTaIuii, olleHoK, (hoOpMHUpYyET
COOCTBEHHBIE MHEHUS U CYXKICHUS,
apryMEeHTHPYET CBOU BBIBOJIBI U
TOUKY 3pEHUS

KoHcepBaruBHble cuiabl M NOTEHUUaATIbHBbIE MOJs. CBA3b MEXAY CHUJIOW M MOTEHUHAIbHOM SHEpruei.
[TorennmanpeHast SHEPryst ynpyrux aedopManuii u nosist TArOTeHHUS.

6. 3aKoH cOXpaHEeHHs OJTHON MexaHndeckoi sHeprun. CoynapeHue Tell.

7. Ilonarue aOCOMOTHO TBEpAOro Tena. MOMEHT cuibl. MOMEHT MMIYNbCa IpPU BPALICHUH BOKPYT
HETMOJABMKHOM OCH. MOMEHT MHEpIMU MaTepUaJIbHOW TOYKM W TBEpAOro Tena. MOMEHTH WHEpUUU
HEKOTOPBIX TEIL

8. OcHOBHOE ypaBHEHHWE [WHAMHKH BpAlIaTeIbHOTO JIBIKEHUS. (DH3MUECKHI CMBICI MOMEHTa
uHepun. PaboTa BHEITHUX CUJT ITPU BPAILICHUH.

9. IlpeoOpazoanus ['amwies. [IpuHIWI OTHOCHTEIHHOCTH.

IToctynatel chnenuaibHOM TEOPUU
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oTHocutenbHOCTH. [IpeobpazoBanus JlopeHia u ciaeacTBUs U3 HUX.

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TUHAMUKU MaTepUAIbHON TOUKU. B3aMOCBSI3b MacChl M JHEPTHH.
Bpewms B ectecTBO3HaHMU. | paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU.

11. OcHOBHBIE TOJOXKEHUS MOJICKyJIsApHO-KuHeTHnueckor Teopun (MKT). CocrosiHuEe CHCTEMBI.
[Tapametpsl cocTosiHus. PaBHOBecHBIE cocTOHUS U Tpoliecchl. VX rpapuueckoe nuzoOpakenue. ONbITHbIE
3aKOHBI UACAIbHBIX ra30B. YpaBHeHue Menzaeneea-Knanelipona. OcHoBHoe ypaBHeHue MKT naeanbHbix
ra3oB. Yucno creneHeit cBo00 bl MOJIEKYIL.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHHH SHEPTUU MO CTemeHsM cBoOoabl. CpemHss
KMHETUYECKasi SHEPrHsl OCTYNATEIbHOTO JBUKEHUS MOJIEKYN. MOJIEKYISIpHO-KUHETUYECKOE TOJIKOBAHUE
temriepaTypbl. CBsI3b JaBJ€HUsA, KOHLEHTPAMU U TeMIeparypbl. BHyTpeHHss sHeprus uaeaibHOro rasa.

13. Cratuctuueckuii meroa uccienoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacrpeIeIcHHs.
3akoH MakcBenna ISl pacrupezesieHus MOJIeKyJl HIealbHOro ra3a mo ckopoctsMm. Hambosee BeposaTHas,
cpensss apudMeTHuecKas ¥ CpeIHss KBaApaTHIHas CKOPOCTH MOJIEKYJ.

14. Pacnpenenenue bonbimana.

15. Mexanuueckast pabota u Teriora. Pabora, coBepiiaemasi ra3oM Ipu U3MEeHEHHH ero oosema. [lepsoe
Hayajuo TEPMOJIMHAMUKHU.

16. [IpumeHeHue epBoOro Havyaia TEPMOJAMHAMHKY K H30IporieccaM. AtnabaTH4ecKuii mpoiecc.

17. TennoeMKOCTb WJ€aIbHOr0 raza. Makpo- 1 MUKPOCOCTOSIHHUS.

18. TepmonmHamuueckast BeposATHOCTh. [loHatue 006 »HTpomuu. TepmoauHamuyeckue (YHKIUN
cocrosiHus. Bropoe Hauano tepmoauHamMuKu. TpeTbe Hauano TepMOJAUHAMUKH.

19. CtpykTypa TemIoBBIX JABMUrareiei u BTOpoe Hadajno TepMoauHaMuku. Koadduuument moneznoro
JIEUCTBUA UIeIbHOTO TeroBoro apurarens. [{ukn Kapuo u ero KITJI.

20. F'apmonnueckue kojeOaHusA. XapaKTEPUCTUKU TapMOHUYECKHX KoNeOaHW: aMImuTyda, ¢asa,
yacToTa, HauanbHas ¢aza. CKOpOCTh M YCKOPEHHE TOYKU MPU TAPMOHHUYECKOM MEXaHMYECKOM KOJieOaHuU.
VYnpyrue u kBazuynpyrue cuibl. KoneOanus noa geicTBUEM STHX CHJL.

21. TlpyxuHHBIH MasSTHHK. @OuU3NYEeCKWd W MaTeMaTWdecKuil MasTHUkU. JluddepeHnnaibHoe
ypaBHEHHE CBOOOJHBIX He3aTyxaromux Konebanuil. I'paduyeckoe mzobOpaxeHue kosebaHuil. DHeprus
TapMOHHUYECKHUX KOJIeOaHUH.

22. luddepennmanbHoe ypaBHEHUE 3aTyXaroIluX KoJieOaHui W ero pemieHue. YactoTa 3aTyxaromux
koseOanuil. Jlorapupmuueckuii nekpement. JloOpotHoCTh. BhIHY X 1€eHHbIE KoleOanus. AMIITUTYAa U (a3za
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BBIHYXKJICHHBIX KOJicOaHUl. SIBIeHNE pe3oHaHca.
23. Cnoxxenue rapMoHHYecKuX kosieOanuid. Co)keHrne rapMOHMYECKUX KOJIeOaHWi OJTHOM 4acTOTHI U
OJIHOTO HarpasyieHUsA. buenus.
24. CnoxxeHue rapMOHUYEeCKUX kojiebanuil. CioxkeHne B3auMHO-TIEPIEHAUKYIISIPHBIX KOJeOaHui.
25. DnekTpuyueckue 3apsaabl. JJUCKPEeTHOCTD ANEKTPUUYECKUX 3apsA0B. 3aKOH COXpaHEHHs 3aps/IOB B

3aMKHYTOH cucteme. Toueunsle 3apsabl. Cuia B3aMMOAEHCTBUS TOUEUHBIX 3apsI0B B BAKyyME U BEIIECTBE.
3akoH Kynona. HanpsikeHHOCTB snekTpudeckoro nosis. I'padudeckoe n300paxxeHue 31eKTpUUecKoro moJs.
[TpuHIMI Cynepno3uLuK FNEKTPUUECKUX MOJIeH.

26.Pabota cui anekTpocrarndeckoro nomis. [lorennuan sanexkrpocrarndeckoro noist. Liupkymsums
BEKTOPA HAIIPSLDKEHHOCTH 3JIEKTPOCTaTUUECKOTo noJs. [loTeHIranbHblil xapakTep 3JeKTpoCTaTHYECKOI0
noJisi. CBsI3b MEXy HaIllPsSHKEHHOCTBIO M MOTEHIMaIoM. [I0TOK BEKTOpa 3JE€KTPUUECKOI0 CMEILIEHUS.

27. Teopema Octporpajackoro-I"aycca i BeKTopa aneKkrpuueckoro cmenienus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cyliecTBOBaHUs. CTOpOHHUE
cuibl. [InmoTHOCTH TOKaA. 3akoH OMa B nuddepennnanbHol hopMe Kak CleCTBUE MEKTPOHHONU TEOPUH
AIIEKTPONPOBOJIHOCTH METAJJIOB. Y IENIbHAs TPOBOAMMOCTD M YAEIbHOE cONpoTHBIeHUE. CONpPOTUBIIEHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzanmocsa3b
HANPSDKEHUS, SJIEKTPOBIKYIIEN CUIIBI U Pa3HOCTH ITOTEHLIUAJIOB.

28. 3akoH OMa B HHTETPAIBHOHN (opMe JIJIS OJHOPOTHOTO U HEOJHOPOJIHOTO YIaCTKOB. Pa3BeTBIICHHBIC
uenu u npasuwia Kupxrodga. Pabota n MOIIHOCTB 3sieKTprueckoro Toka. 3akoH Jxoymnsa-Jlenna.

29. MarnuTHOe mose. BekTop MarHuTHOW MHIYKIIMHA. MarHuTHas IPOHUIIAEMOCTh BelecTBa. BexkTop
HaNpPsPKEHHOCTH MarHUTHOTO T0JIsl. MarHUTHBIA MOMEHT.

30. [MpuHIIMT Cymepro3uIIny MarHUTHBIX 1osiei. 3akoH bruo-Casapa-Jlamnaca. [Ilpumenenne 3Toro 3a-
KOHA K pacyeTy MarHUTHOTO I10JIs1 OTPE3Ka IPSIMOro IPOBOAA, KPYTOBOI'O TOKA U IJTMHHOIO IIPSIMOJIUHEH-
HOTO NMPOBOJTHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 HUPKYJISIIHHA BEKTOPAa MATHUTHOW WHIYKITHH
(3aKOH MOJHOTO TOKA).

32. Cuna Ammepa. 3akon Amrepa. Cuna Jlopenma. /[Bmkenune 3apsHKeHHBIX YaCTHIl B MArHUTHOM TIOJIE.

33. MaruuThbli notok. Teopema Octporpanckoro-I'aycca myis marautHoro nosis. Pabora no nepeme-
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LICHUIO NIPOBOJHMKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

34. MaruuTHbIE MOMEHTBI JIEKTPOHOB 1 aTOMOB. HamarunueHHOCTh. MaruuTHas BOCIIPUUMYHUBOCTE, €€
CBS3b C MArHUTHOM IPOHUIIAEMOCTBIO. TuIbl MarueTukoB. IIpupona nua- u napamarHeTusMa.

35. ®eppomarneTusm. MarautHsli ructepesuc. Jlomensl. Touka Kropu. [Ipumenenue peppomarne-
THUKOB.

36. SIBneHue 27aeKTpOMarHuTHON HHIYKIUH. 3akoH Dapanes. Ero BpIBOA U3 3aKOHA COXpaHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBoasAie paMKyd B MArHUTHOM II0JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU MHAYKIUU. [IpuHIun geictBust TpaHchopMaTopoB.

38. Dueprust MarHuTHOTO 1OJIsI. OObEMHAs MJIOTHOCTh SHEPTUU.

39. Buxpesoe 31ekTpruecKoe mosie. ToK mMpoBOIUMOCTH U TOK cMemeHus. O000IIeHe TeOpEeMBbI O
LUUPKYJSIUU BEKTOpPA HAIPSHKEHHOCTH MArHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETPATBHON (hopMe. DIEKTPOMArHUTHOE TOJIE.

41. Tlonstue BoaHbl. KHEMaTHKa BOIHOBBIX ITpolieccoB. BoHbI npojosbHbIe U nonepeyHsle. ["ap-
MOHHUYECKHE BOJIHBI. [[THA BOTHBI, BOJIHOBOE YK CiI0. BOMIHOBOM (pOHT, BOJTHOBAsI MOBEPXHOCTH. [1mockue u
cdepuyeckne BoJIHBI. YpaBHeHUe Oeryiueit BoaHbl. Pa3zoBast ckopocTs. BomHOBOE ypaBHEHHeE.

42. Tlepenoc sHeprun BosHOU. [1oTOK BoTHOBOM sHepruu. Bekrop YMoBa. dusnyeckue CieCTBUS U3
ypaBHeHu MakcBea.

43. DnexkTpoMarHuTHbIE BOJHBL. Bo30yxaeHue syeKTpoMarHuTHbBIX BoOJH. JuddepenuumansHoe
yYpaBHEHHME JJIsi SJEKTPOMAarHUTHbIX BOJH. CBOMCTBa 3JEKTPOMarHUTHbIX BOJH. IlepeHoc sHeprum
JJIEKTPOMArHUTHOM BOIHOU. BexkTtop YMoBa-IlolinTuHra. 1llkana 371€KTpOMarHUTHBIX BOJIH.

ITepedyenb TeopeTHYeCKHX BONPOCOB K 3K3aMeHY (2 cemecTp)

1. [Ikama 1eKTpOMAarHUTHBIX BOJH. OCOOCHHOCTH ONMTHUYECKOTO auamnazoHa. [lokazatens mpenomiie-
HUS CPEJIBL.

2. Korepentusie BomHbl. MHTEphepeHius cBeToBbIX BoH. ClI0KeHIE HHTEHCUBHOCTEH B CiIydae He-
KOTE€PEHTHBIX U KOT€PEHTHBIX KOJIeOaHUH.

3. OnTHrueckas pa3HOCTh Xo/1a. CBS3b ONTHYECKOI pa3HOCTH XO0JIa IBYX BOJIH C Pa3HOCTBIO (a3 MKy
HUMHU. Y CJIOBHSI MAKCUMyMa U1 MUHUMYMa.

4. Cxewma lOnra qig nabmonenust unrepdeperuryu. BpemenHast 1 mpocTpaHCTBEHHAsI KOTEPEHTHOCTb.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

Wutepdepeniys B TOHKHX MmiieHkax. Habmoxenue konery HploToHA B OTPayKEHHOM U MPOXOJISIEM
CBETE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. Hpunmun [oiirenca-Openens.
Hudpakmus dpenens Ha KpyrjioM oTrBepcTud. 30HbI Dpenens. ['paduueckuii MeTo CIIOXKCHUS
aMIUIUTY]L

Hudpaxus Opaynrodepa Ha y3koi npsiMoIuHEHHON menu. JudpakironHas pemeTka Kak coBo-
KYITHOCTb KOHEYHOT'0 YHCJIA LICIICH.

TennoBoe nznydyenue tena. 3akon Crepana-bonbumana. 3akoH cMemienus Buna. ['unoresa [lnanka.
dotorddext. 3akonsr CroneroBa. Dopmyna DHIITEHHA.

®orounsl. JlaBnenue ceera. KopryckyIsspHO-BOJIHOBOM yallu3M CBETA.

Paccesnue ¢orona Ha cBoO60oaHOM AnmekTpone. Popmyrna KomnroHa.

BonHoBele cBoiicTBa yacTull. JlyinHa BOJHBI A€ bpoiinsa. OKcnepuMeHTalbHbIE TOATBEPKICHUS TH-
nore3sl 1e bpoits.

[Tpuniun HeompeneneHHocTd. CooTHolleHHe HeompeaenaeHHocTel ['eizenOepra. OcobGeHHOCTH
mpolecca U3MEpEHNsl B KBAHTOBOI MEXaHUKE.

dusnueckoe UCTOJIKOBaHUE BOJNH e bpoins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHocTh
BEPOATHOCTH OOHAPYKEHUS YaCTUIIBI.

OcHoBHas 3a7aya KBaHTOBOM MexaHMkH. HectannonapHoe u cranuoHapHoe ypaBHeHue lIpénnn-
repa.

Yacruua B 0THOMEPHOI OECKOHEUHO! MPSIMOYTOJIbHOM NOTeHIMaNbHOM siMe. KBaHTOBaHUE SHEPTUU.
CoOcTBeHHbIE (PYHKIIUN COCTOSIHUS YaCTHULIBI.

[IpoxoxaeHre YacTUIbl Yepe3 MOTEeHIIUaIbHbIN O0aphep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHNYECKHUI OCLIILIATOP.

[Inaneraprass moxenp artoma. lloctynater bopa. KBanToBanme sHeprum BOAOPOIONOAOOHOM
CUCTEMBI.

Wznydyenne Bomopoaonono0Hex cucteM. CHekTpalbHble cepur aroma Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3J1H.

VYpasuenue llpenunrepa aist atoma Bogopoaa. KBanroanue MmomenTa ummyinsca. [IpaBusna or6opa.
CnuH snexktpoHa. KBaHTOBbIe ymclia, ONMUCHIBAIONINE COCTOSIHUE 3JIeKTpoHa B aTtoMe. KpaTHocTh
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BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipuanun [Taymnu.

25. [IpyHIMI ~ TOXKJECTBEHHOCTH OJMHAKOBBIX 4acTULl. bo3oHbl M  ¢epmuoHsl. KBaHTOBBIE
pacnpeeneHusl.

26. CBoOOAHbIE IEKTPOHBI B MeTasuie. DHeprus @epmu. 30HHast TEOPHsI TBEPIBIX TE.

27. DNEeKTPONPOBOTHOCTh METAJIIOB M ITOTYIPOBOTHUKOB. CBEPXITPOBOANMOCTD.

28. SIBnenue paguoakTuBHOCTH. OCHOBHOW 3aKOH paJMOakTHBHOro pacnazia. IloctosHHas pacnaza.
Ilepuon nomypacnana.

29. CocTaB 1 XapaKTepUCTUKU aTOMHOTO siipa. KanenbHas mozaens. Pasmep u cniuH sapa.

30. Macca u »HEprusi CBS3M aTOMHOTO SJIpa. 3aBHUCUMOCTh YIECIBbHOW SHEPrHs CBS3H OT MacCOBOTO
yucia. ObosoueqyHas MoJielb sapa.

31. SnepHbie peakuuu. DHEPrus peakuuu. Peakuu neneHus u CuHTe3a saep.

32. PagnoaktuBHbIe psizibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3JTydeHus saep. inuHa cBo6oqHoro nmpobdera
OL-4acCTHLI.

33. Tpu Buaa B-pacnana. DHepreTHuecKuil criektp B-uactui. Herpuro.

34. OcobeHHOCTH Y-U3MydeHus siiep. [IpoxoxkieHue y-KBaHTOB Yepe3 BEIIeCTBO.

35. Knaccuduxanus snemeHTapHbix yacTuil. JlenTonsl. JlenTOHHBIN 3aps.

Anponsl. bapnonnslii 3apsa. KBapkoBast Moienb afpoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 1151 Ik3aMeHa (1 cemecTp)

_ a3
3ajaua 1. J[Bmkenne Tena maccoit 2 kr 3axano yparernem: 5 = 007 + 31+ 2 e nyry pripasen s
MeTpax, BpeMs - B ceKyH1ax. HallTu 3aBHCUMOCTb YCKOPEHUS OT BpEMEHH. BBIUMCINTE PABHOIEUCTBYIO-
LIYIO CHITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEAHIOI0 CHITY 3a 3TOT IPOMEKYTOK Bpe-
MEHHU.

3amaua 2. Touka aBmwketcs B iockoctd XOY 1o 3akonHy: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBHenue tpaekropun Y = f(X) 1 n300pa3uth ee rpaguuecku; 2) BEKTOp CKOPOCTH V; 3) ycKo-
peHUs @ B 3aBUCUMOCTH OT BpeMEHM; 4)MOMEHT BpeMeHH tg, B KOTOPBIN BEKTOP YCKOPEHHSI & COCTaBIISET
yroJa 7/4 ¢ BEKTOPOM CKOPOCTH V.
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3agauya 3. OgHOpOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU30HTAIBHOM
OCH, MPOXOSIIEH Yepe3 OJIUH M3 €ro KOHLOB. B apyroi koHel yaapsieT myjis Maccod M=7 r, Jersmas
NEePHEHANKYIISIPHO CTEP>KHIO M €r0 OCHU BpAIllEHHUs, U 3acTpeBaeT B HeM. Omnpenenuts maccy M crepkHs,
€CJIM B pPe3yJIbTaTe MONaJaHus MyJd OH OTKJIOHHWJICS Ha Yol 0=60°. [Tpunsate ckopocts mynmu V=360 m/c.
Cuutats M»m.

SR A A LAY

3anaua 4. [llap maccoit m; = 5 Kr ABMKETCS CO CKOPOCTHIO V1 = 1 M/C U CTAJIKUBAETCS C TTOKOSTIIMMCS
rapom maccod my = 2 kr. Onpegenuts ckopoctu U; u U, mapoB nocie ynapa. Yaap cuutath aOCOIOTHO
YOPYTUM, IPSIMBIM, LIEHTPAJIbHBIM.

3apaua 5. 3a npomexxyrok Bpemenu t=10 ¢ yactuna npouia 3/4 okpyxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro ckopocTb JBUKEHUS <V>; 2)MOAYNb CpPeHENH CKOPOCTH nepeMemeHI/Is[|<V>|; 3) mo-
Iyl CPEIHEro BEKTOpA IMOJTHOTO YCKOPEHHs | <&>|, eciu gacTuia ABHTamach W3 COCTOSHHMS MOKOS C T10-
CTOSIHHBIM TaHI€HIMAJIBHBIM YCKOPEHUEM 4 .

3agaua 6. /[Ba Mos KMCIIOpO/Ja M30TEPMHUUECKH CXKaJlM, a 3aTeM M300apuuecKy pacIIupUIIN 10 MepBOHA-
qabHOro 00BeMa. M3BectHo, uto P1=550 kIla, V1=9-10"M3, a CpenHss KBaJpaTU4Hasi CKOPOCTh ABUKECHUSA
MOJIEKYJ B KOHEYHOM COCTOSIHMM paBHA 720M/c. Ha CKOJIbKO M3MEHUTHCS KOHEUHAs Cpe/lHss KHHeTUYeCKas
SHEPrusi €ro MOJIEKYJl OTHOCUTEIbHO HayasbHOH. [lpeacTaButh rpaguku OnmucaHHBIX MPOIECCOB B KOOP-
nuuatax V-T.

3agauya 7. A30T HaXOAUTCS B 3aKPBITOM cocyzie o0bemMoM 3 11 mpu Temmeparype 27°C u 1aBieHuu 3 aTm.
IToce HarpeBaHwus JaBJICHUE B COCY/I€ MOBBICHIIOCH 110 25 atM. OnpenenuTh: 1) Temmneparypy azoTa mocie
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HarpeBaHus; 2) KOJIMUYECTBO TEIlia, COOOIIEHHOTO a30Ty.

3anaua 8. Haiitn usmenenne AS sHTponmy npu npepamtennu ibaa (t= —20°C) maccoit m=10 r B map
(t,=100°C).

3agaya 9. B Tpex BepummHax KBajgpara co cTOpoHOM a=40 cM HaxomATCs OJUHAKOBBIEC MOJIOKUTEIIBHBIC
3apsaabl o 6,4 HKn xaxnaeiii. HaliTu HanpsKeHHOCTh M MOTEHLMAJ 3JIEKTPUUECKOIo IOJs B YETBEPTOU
BepIIMHE. PaccunTaTh pa3HOCTh MOTEHIMAIOB MEXly LIEHTPOM KBaJpaTa U 4YeTBEPTOU BEPIIMHON

3amaua 10. Onpenenuts CHIY TOKa, TEKYIIEro Yepes aneMeHT &, eciu £1=1 B, & =2 B, & =3 B, ri=1 Owm,

r,=0,5 Om, r=1/3 OMm, Rs=1 Om, Rs=1/3 Owm.

3agaya 11. beckoHeYHO JUIMHHBIN IPOBOJHUK U30THYT TaK, KaK 3TO U300pakeHO Ha puUcyHKe. OnpenenuThb
MarHuTHYI MHAyKnuioo B mons, co3naBaemoro B Touke O TokoM | = 80 A, TeKymuM MO NPOBOAHMKY.
[Tpunsts r = R/2, rone R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacnojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
MIPOBO/IA TaK, YTO €r0 IUIOCKOCTh MapajijiebHa MpoBoay. [lepneHauKyisip, BOCCTAaHOBJICHHBIM HA TTPOBO/T U3
[IEHTpa BUTKA, SBJSIETCS HOPMaJblO K TUIOCKOCTH BUTKA. Cuia Toka B mpoBoje 11=5A, cuna Toka B BUTKE
toku |,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa 0=20 cm. OnpeaennTe MarHUTHYIO WHIYKIIUIO B
LEHTPE BUTKA

3anaua 13. Ha paccrostauu a = 1 M OT ITUHHOTO TIPSAMOTO TTPOBOJIa ¢ TOKOM | = 1KA HaXOAUTCS KOJIBIIO
paauycoM I = 1 cm. Kosb11o pacnosioxkeHO Tak, YTO MarHUTHBIM MOTOK, MPOHU3BIBAIOLIUHN €r0, MAaKCHMAJIEH.
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Ornpenenure, Kako 3apsii IPOTEUET MO KOJbILY MPU BBIKIIOYEHUHU TOKA B MPoBoji€. CONMPOTUBICHUE KOJIbIIA
R =10 Om.

IIpuMepHbIii NepeyeHb NPAKTHYECKUX 3aIaHUI 11 IK3aMeHa (2 cemecTp)
3apaua 1. Kenrtolif cBeT HATPHs, KOTOPOMY COOTBETCTBYIOT JIJTMHBI BOJH A=589HM 1 A,=589,59HM, na-

JaeT Ha JUQPPAKIHOHHYIO penieTKy, umeroniyro 7500 mrpuxos/cMm. OnpenennTs:

1. HawuOonpimii HOPSIIOK MAKCUMYyMa JIJIsl 3TOTO CBETA;

2. YTJIOBYIO JHUCTIEPCHIO TU(DPAKIIMOHHON PEIISTKH;

3. IHupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3PEHICHUS 3TUX IBYX JTMHHIA.
3anaua 15.Yroa o Mex 1y III0CKOCTIMU MPOIMYCKaHUSI TOJISIpU3aTopa U aHAIN3aTopa paBeH 45 % Bo ckonbko
pa3 YMEHBIUNTCS HHTCHCHBHOCTD CBETA, BBIXOAIICTO U3 aHAIM3aTOPA, CCIIH VIO YBEINYUTh 10 60°?

3agaua 3.Beimykias TuH3a pajnyca paBHOTO 16 ¢cM compurKacaeTcst Co CTEKISHHOM 1acTuHON. KoHTakT
JIMH3BI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeTa S00HM. [ToyunTh BeIpaXkeHus Ui pailiycoB CBETIIBIX
U TEMHBIX KOJIC U HalTH paanycC mATOro CBETJIOro KoJjbla.

3agaua 4. MakcuMyM CHEKTpaJbHOM MJIOTHOCTH SHEpreTudeckoi cBeTumMocTu CollHIIa IPUXOIUTCS Ha
nuHy BoJHBI 0,48MkM. Cuntast, uro ComHIE U3TydaeT KaK YepHOE TeJI0, ONPEIEITUTE:

1. Temmneparypy ero noBepxHOCTH;

2. MONIHOCTB, U3JIy4aeMyI0 €r0 TOBEPXHOCTHIO.

3apaua 5. [Ipu HEKOTOPO 3a7ePKUBAIOIICH Pa3HOCTH MOTEHIIMATIOB (POTOTOK C MMOBEPXHOCTH JIUTHS, OC-
BEII[AEMOT'0 JIEKTPOMArHUTHBIM H3YYeHHEM C JUTHHON BOJIHBI g , IpeKpaiaercs. I3MeHUB JJIMHY BOJIHBI
u3nydeHus B 1,5 pasa, yCcTaHOBWIM, YTO ISl PEKpalieHus oToToka HeOOXOAUMO YBEITUYHUTDH 3a/1ePKU-
BaIOIIYIO PA3HOCTh MOTEHIIMATOB B 2 pa3za. PaboTa BbIX0/a JIEKTPOHOB C MOBEPXHOCTU TUTHS Ayyy=2,39 3B.
Brruncnure Ag.




Kox uamnkaro-
pa

I/IHI[I/IKaTOp JOCTHXKCHUSA KOMIIC-
TCHIUHU

O1neHOYHBIC CPEACTBA

3agaua 6. Kakas yacTh Ha4aIbHOTO KOJMYECTBA ATOMOB pacagaeTcs 3a OJMH I'ojl B PaIHOAKTHBHOM U30-
228 3
tore Th™" . Ilepuox nmonypacnana T=7*10" ner.

3amaua 7. ®oroH ¢ sHepruecii £=3,02M>5B B 1oJie THKEIOro sapa MPEBPATHIICS B APy 3JEKTPOH-TTO3UTPOH.
[TpuHMMast, YTO KUHETUYECKAasi SHEPTHUs AJIEKTPOHA U MO3UTPOHA OJUHAKOBA, OTMPECIINTE KHHETUIECKYIO
SHEPTHUI0 KaXI0H YaCTHUIIBL.

. 235 . .
3agauya 8. OnpenenuTe CyTOYHBINA Pacxo/1 YUCTOTO ypaHa U™ aTOMHOI 31€KTpOCTaHIINEH MOIITHOCTHIO
235
300MBT, ecniut ipu neneHuu  9U™ 3a oguH akT Aenenus Beiaensiercs 200MsB sHeprum.

+
3agaua 9.Beruucnuth nocrosiHHy Punbepra, eciau u3BecTHO, YTO At HOHOB He™ pasHOCTh JJIMH BOJIH
MEX1y TOJIOBHBIMU JTMHUSIME cepuu banbmepa u Jlaiimana AA=133,7umM.

3anaua 10. Haiitu pa3sHOCTb SHEpIruu CBSI3U on' u 1p1 B s/Ipe sB™..




0) Ilopsinok mpoBeleHUs] MPOMEKYTOYHON aTTeCTAllMU, NMOKA3ATeJH U KPUTEPUH OLEHHU-
BaHHA:

[TpomMexxyTouHasi aTTecTanus Mo JUcHUIuIMHe «DU3HKay BKIOYAET TEOPETUICCKHE BOIPO-
CBI, TTO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOCHHUSI OOYYAIONIMMHUCS 3HAHUMW, U MTPAKTHYCCKHE 3a/1a-
HUSl, BBISBJISIONINE CTETICHb CPOPMUPOBAHHOCTH YMEHUH U BIIAJICHUIA, POBOTUTCS B POpME IK-
3ameHa (1, 2 ceMecTp) u 3a4eTa ¢ oleHKoM (3 cemecTp).

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
s momydenust oneHKd «OTIMIHO» WIH «XO0POIo» 00s3aTeIbHO MPABUIIBHOE PELICHNE 33/1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OLIEHKY «OTJIMYHO» — 00ydJalouuiics JOJDKEH MOKa3aTh BHICOKUN YpOBEHb chopmu-
POBAaHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMaTHYECKOe U TI1y0OKOoe 3HaHuE y4yeOHOro ma-
Tepuana, CBOOOTHO BBINOJHATH IMPAKTHYECKHE 3alaHMsl, CBOOOJHO OIEPUPOBATH 3HAHHIMH,
YMEHUSMH, IPUMEHATh UX B CUTyalUAX MOBBIIIEHHON CIOKHOCTH; 00ydaroluiics N0JbKeH 00-
JanaTh 3HAHUSIMH HE TOJIBKO Ha YPOBHE BOCIPOU3BEICHUSA M OOBACHEHHS MHYOpPMAaLUHU, HO U
MHTEJUIEKTYaJIbHBIMU HABBIKAMH PELICHUs IPoOJeM U 3aJa4, HaXOKACHUS YHUKAJIbHBIX OTBETOB
K [1po0jieMaM, OLIEHKH U BBIHECEHUSI KPUTUYECKUX CYKICHUM;

— Ha OLIEHKY «X0POII0» — 00YyJaroIUIiCcs J0JDKEH 0Ka3aTh CPEJHUH YpOBEHb CPOPMUPO-
BaHHOCTHU KOMIIETEHIMII: OCHOBHBIE 3HAHMSI, YMEHHUSI OCBOEHBI, HO JIOIyCKAIOTCSl HE3HAYUTEI b-
Hbl€ OLIMOKH, HETOYHOCTH, 3aTPYyAHEHUs NPU aHAJUTUYECKUX OIepalusX, IepeHoce 3HaHUN U
YMEHMH Ha HOBBIE, HECTAHJaPTHBIE CUTYyAlIUH;

— Ha OILICHKY «YAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I10Ka3aThb HMOPOTrOBbIH YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHLIUH, TO €CTh OH JOJDKEH MMETh 3HAHMSI Ha YPOBHE BOCIIPOM3BE-
JIeHUs ¥ 00bsICHEHHs MH(POPMaIUK, MHTEIJICKTYyalbHbIE HABBIKM PELLICHHsI IIPOCTHIX 33/1a4; B X0OJI€
KOHTPOJIbHBIX MEPONPHUATHH JTOMYyCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBUE OTAEIHHBIX 3HA-
HUH, YMEHMH, HaBBIKOB, 00YYalOLINIiCS MCIIBITHIBACT 3HAUUTENbHbIC 3aTPYJHEHUS NIPU ONEpU-
POBaHUM 3HAHUSIMHU U YMEHUSIMU IIPH X IIEPEHOCE HAa HOBBIE CUTYaI1H.

— Ha OLIEHKY «Hey/10BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYCHHs HE JOCTUTHYT, KOMIETEHIIUHN HE
c(opMUPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHUSI U OOBICHEHUS
UH(pOpMaLINU, HE MOXET MOKa3aTh UHTEUIEKTya IbHbIC HABBIKM PEIIEHHs MIPOCTHIX 3a/]1ady.

3a4ér ¢ oueHkoil oOyyJaromuecs MoJy4yaroT B pe3yJibTaTe BHINOJIHEHUS BCEX BUIOB padoT,
NPEIYCMOTPEHHBIX B 3 ceMecTpe M3yueHHs TUCHMILIMHBL. Bce Buabl paboT oleHHBarOTCA Mpe-
MOJABATEINIEM, COIVIACHO YCTAHOBJIEHHOM PEUTHHIOBOM IIKAJIE JJIsl TAaHHOTO cemecTpa. B ciryuae
HeBbINoMHeHUs oOydatronumes 20% - 30% ot ob1iero yrciaa BUAOB padoT, MPelyCMOTPEHHBIX B 3
CEeMEeCTpe WM NMpU BO3HUKHOBEHUH CIIOPHBIX CUTYalUii, 3a4eT NpoBoauTcs B (hopme cobeceno-
BaHUs 110 BOIIPOCaM M 3aJJaHUSIM COTJIACHO MEPEYHIO BOIIPOCOB U MPAKTUYECKUX 3aJaHUM K 3a4ETY
C OLICHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THON OLICHKH |

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOJIKEH COCTaBIIATh
85 — 100% ot MakcuMalbHOM cyMMBbI 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTUYECKOE U TITy0oKoe 3Ha-
HHUe y4yeOHOro Marepuana, cCBOOOJHO BBINOIHSIET MPAaKTUUYECKUE 3a/laHusl, CBOOOHO ONepUpyeT
3HAHUSAMHU, YMEHUSIMHU, HaBbIKAaMH IPUMEHEHHS UX B CUTYAIUSIX MMOBBIIIEHHON CIO0XHOCTH;

— Ha OLEHKY «XOPOIIO0Y» — PE3YJIbTUPYIOMNN PEUTHHT 00yUaroIIerocs J0JKEH COCTABIATh
70 — 84% or MakcUMaJIbHOH cyMMBI OaioB 3a cemectp. OOydaromUiCs JOJDKCH TOKa3aTh
CpeaHUH ypoBEeHb C(OPMHPOBAHHOCTU KOMIIETECHIIMNA: OCHOBHBIE 3HAHHUS, YMEHHUS OCBOEHBI, HO
JOTTYCKalOTCA HE3HAYUTEJbHbIE OIIMOKM, HETOUHOCTH, 3aTPYAHEHUS IPHU aHAIUTUYECKUX OIle-
panusx, IepeHoce 3HaHU 1 YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLINN;

— Ha OLIEHKY «Y/JA0BJIETBOPUTEIbHO)» — PE3YJIbTUPYIOIINN PEUTHHT 00yJaroerocs J0KeH
coctaByATh 50 — 69% OT MakcUMaIbHON CyMMBbI 6ayioB 3a cemecTp. CTYAEHT AOJDKEH 10Ka3aTh
MIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, TO €CTh OH JIOJDKEH MMETh 3HAaHUS Ha
YPOBHE BOCIIPOM3BEJICHHUA U OOBACHEHUS MH(DOPMAIK, UHTEUIEKTyalbHbIE HAaBBIKM PELICHUS
MPOCTHIX 3a/1a4; B XOJ€ KOHTPOJbHBIX MEPONPUSITUN JOMYCKAIOTCS OMIMOKHU, MPOSIBISIETCA OT-



CYyTCTBUE OTACTHHBIX 3HAHWUN, YMEHHI, HABBIKOB, OOYYAIOIIUNCS HCIBITHIBACT 3HAYUTEIILHBIC
3aTpyJHEHUs PU OTIEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUH.
— Ha OIICHKY «HEY/A0BJIETBOPUTETbHOY» — PE3YIbTUPYIONUN PEUTHHT 00YJarOIIErocs COCTABIISICT
MeHee 50% OT MakCHUMalIbHOM CyMMBbI OajsIOB 32 CEMECTp pe3ysbTaT 0OOydeHHUs HE JOCTUTHYT,
KOMIIETCHIINH He C(HOPMHUPOBAHBI, CTYICHT HE MOXKET MOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOM3BE-
JIeHus U o0bsiCHEHUS] MHPOpMAIUU, HE MOXET IMOKa3aTh MHTEIUIEKTyalbHble HABBIKU PEIICHUs
IIPOCTBIX 3ajau.



