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Pusuka
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noarorosku 23.03.03 DkcruryaTaiusi TpaHCIIOPTHO-TEXHOJIOTUYECKHUX
MAaIlIMH U KOMILJIEKCOB
Hanpasnennocts (mpoduiib) ABTOMOOMIBHBIN CEPBUC

Kranudukarus Bbakanasp
®opma 0OyueHus 32049Has

OO6mast TpyI0eMKOCTh 6 3ET

Yacos 1o yaeOHOMY IIJTaHy 216
Bunpl koHTpOJIs Ha Kypcax:
B TOM YHCIJIE!
9K3aMeH 1

ayIUTOPHBIC 3aHATHUSA 30
YAHTOp 3ayeT 1

camocrosiTelbHas paboTa 173

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro
Jlexun 10 (10 |10 |10
JlabopaTtopHbie 10 |10 |10 |10
[IpakTuyeckue 10 |10 |10 |10
B tom uuncne uHT. 18 |18 |18 |18
Uroro ayn. 30 |30 |30 [30
KonraxtHas padora |30 (30 |30 |30
Cam. paboTa 173 1130 | 173 | 130
Yacel Ha KOHTPOJIb 13 |13 |13 |13
HUTtoro 216 (173 | 216 | 173




[Iporpammy cocraBmi(u):
cm.np., B.A. Anopees

[pu pazpaboTke paboueii mporpaMMBbl TUCHUIDTHHEL (Moayis) "®du3nka" B OCHOBY ITOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHWS - OakamaBpuaT IO HAIIPABICHHIO
moxroToBku 23.03.03 DkcruryaTanys TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIWH W KOMIUIEKCOB (mprka3 MuHoOpHayku Poccum ot
07.08.2020 r. Ne 916).

2. Yuebnblii niian: Hanpaenenue noarotosku 23.03.03 Dkcrutyaraiyst TpaHCIOPTHO-TEXHOJOTHYECKHX MAIIMH U KOMILIEKCOB
HanpaenenHnocts (mpoduiab) ABTOMOOWIBHBEIN cepBUC, 0n00peHHBIH YueHbiM coBetoM PI'BOY BO UYysamickuit 'AY ot
20.02.2026 r., mpoTtokoa Ne 09.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapempoit Makcumos A.H.

3aBexyromuii BeIycKaromeit kagenpoit Amateipes A.C.
[pencenarens MeToandeckoii komuccenu axynprera 'aBprios B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1{- 03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH 3aKOHaMHU (DPM3UKH M BO3MOXKHOCTSMH HX TMPUMEHEHHS TPU pPEIICHUH
3a[a4, BO3HUKAIOIIMX B UX MOCIEAYIOIEH TpodecCHOHANBHOM AeATENbHOCTH;

1.2]- (hopMHUpOBaHHE LEIOCTHOTO MPEACTABICHUS O (PU3MYECKUX 3aKOHAX OKPYXKAIOMIEr0 MHpa B HX EJUHCTBE H
B3aHMOCBSI3U

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

ukn (paznen) OIIOIT: b1.0

2.1 | TpeGoBanusi K NpeABapUTEILHON MOATOTOBKE 00yYaIOLIEerocs:

2.2 | JMCUMIUTMHBI M NPAKTHKH, /Il KOTOPBIX OCBOEHHE JAHHO THCHUTUIMHBI (MOIYJIs1) HEOGX0UMO KaK
npeanIecTByoIee:

3. KOMIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIUTIINHBI
(MOJY.JIS)

YK-1. CnocobeH ocymecTBIATh HONUCK, KPUTHIESCKUH aHAIN3 ¥ CHHTE3 HH(OpMaNH, TPIMEHATh CHCTEMHBIH MOIX0 IS
pelIeHUs IOCTaBICHHBIX 3a/1a4

YK-1.1 3HaeT: METOIUKH MOUCKA, cOOpa 1 00paboTKH HH(POPMALIUH, METOX CHCTEMHOTO aHAIH3a

YK-1.2 YMeer: npuMeHATh METOIUKH IOKCKA, cO0pa, 00paboTKN HH(POpMALNH, CHCTEMHBIH ITOIXO AT PEIICHHUS ITOCTaBICHHBIX
3a7a4 U OCYIIECTBIATh KPUTHUECKUH aHATIU3 U CHHTE3 HH(YOpMALIUH, TTOTyIeHHON U3 aKTYaJIbHBIX POCCHUCKUX U 3apyOeKHBIX
UCTOYHHUKOB

VK-1.3 MMeer HaBBIKHU: TTOHCKa, cOOpa 1 00pabOTKH, KPUTHYECKOTO aHAIN3a M CHHTEe3a HHPOPMAIIHH, IS PEIICHHS
MOCTABJIEHHBIX 3a7a4

OIIK-1. CriocoGeH TpHMEHATh €CTECTBeHHOHAYYHBIE W OOIEeHH)KCHEPHBIE 3HAHNS, METO/IBl MATEMaTHIECKOTO aHAJIN3a U
MOJIETTUPOBAHUS B IPO(ECCHOHAIBHON NeATeTbHOCTH;

OIIK-1.1 JlemoHCTpHpYET 3HAHHE OCHOBHBIX 3aKOHOB MATEMaTHUECKIX M €CTECTBEHHBIX HAYK, HEOOXOIUMBIX IS PEIICHS
TUTOBBIX 33124 MPO(eCCHOHATBLHOMN IeSTeIbHOCTH

OIIK-1.2 Mcnone3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HAYK JUIS pelIeHHs CTaHJapTHBIX 3a/ad B
00J1aCTH 3KCILTyaTalluy TPAHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTHYECKUX MalliH

OIIK-3. CniocobeH B cthepe cBoei nmpodhecCHOHANTBHOM AeITEILHOCTH MPOBOIUTH H3MEPEHHS U HAOJIIOIEeH s, 00pabaThIBaTh U
MPEACTaBIATh SKCIIEPUMEHTAIBHBIC TAHHBIE U PE3YJTbTAThl HCITBITAHHI;

OIIK-3.1 Mcnonb3yer cCOBpeMEHHBIE METO Bl SKCIICPHUMECHTAIIBHBIX MCCICAOBAHUI 1 HCIBITAHUN B TPO(QECCHOHAIBHOMN
JIESITENTBHOCTH

OIIK-3.2 ITox pyKOBOICTBOM CIIelAAIMCTa O0JIee BEICOKOH KBaTH(UKAINH YIaCTBYeT B IPOBEIACHHH 3KCIEPUMEHTATBHBIX
UCCIIEZIOBAHUSAX IPOLIECCOB U UCTIBITAHUAX B MPO(ECCHOHAIBHON e TENbHOCTH

B pe3yibTare 0CBOCHHS JUCHUILUIMHBI 00y4AIOIMIICS N0JIKeH

3.1 (3HaTh:

3.1.1 | MeToaMKH TOKCKa, cOopa 1 00pabOTKK HH(POPMAIIMH, METO]T CHCTEMHOTO aHAJTN3a;

3.1.2 | OCHOBHBIX 3aKOHBI (I)I/I3I/IKI/I, HCO6X0,I[I/IMLIX JJIA peIICHU TUITIOBBIX 3a1a4 HpO(beCCHOHaJ'IBHOfI JACATCIIBHOCTH,

3.1.3 | coBpeMeHHbIE METOIbI YKCIIEPUMEHTAIBHBIX HCCIICIOBAHIN 1 UCIIBITAHUI B IPO(ECCHOHATBHON AESITEeNbHOCTH.

3.2 | YmeTh:

3.2.1 | mpUMEeHATh METOANKH ITOHCKa, cOopa, 00paboTKN HH(POPMAIINH, CHCTEMHBIA OAXO ISl pEIIEHHS IIOCTABICHHBIX 3a1a4
1 OCYIIECTBIIATh KPUTHUCCKHH aHAIN3 U CHHTE3 HH(OPMAIUH, MOTYICHHOI U3 aKTyaJIbHBIX POCCHHCKHX U 3apYOEKHBIX
HUCTOYHUKOB;

3.2.2 | ucrionp30BaTh 3HAHUS (PU3MKH IS pELIeHHs CTaHIaPTHBIX 3a4a4 B 001aCTH 3KCIUTyaTallud TPAHCIIOPTHBIX U
TPaHCIOPTHO-TEXHOJIOTHYECKUX MAaIllHH;

3.2.3 | HCTIONIB30BATh COBPEMEHHBIE METOAbI KCIIEPUMEHTAIBHBIX UCCIEJOBAHUHN U UCTIBITAaHUI B PO ECCHOHANBHOM
JESTEILHOCTH.

3.3 | ImeTh HABBIKH U (MJIH) ONBIT JESITETbHOCTH:

3.3.1 | noucka, c6opa u 00pabOTKH, KPUTUIECKOTO aHAIN3a ¥ CHHTE3a MHPOPMAIUH, AJIS pellIeHUs OCTaBICHHbIX 3a/1a4;

3.3.2 | B mpoBeieHNH HKCTIEPUMEHTAIBHBIX HCCIIEIOBAHIAX IIPOLECCOB U UCTIBITAHUAX B IPOGECCHOHANBHON IESTETbHOCTH MO
PYKOBOJCTBOM clielManicTa 6omee BBICOKOM KBanubUKalum.

4. CTPYKTYPA U COAEPJKAHHUE JUCLUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 1197071 pakr. | moar.

Pa3znen 1. ®uznueckue 0CHOBLI MEXaHUKH




Bgenenne. Kunemaruka u 1MHaMuKa 1 VK-1.1 VK- JI1.1J12.1
MOCTYIIATEIBHOTO ¥ BpalaTeILHOTO 1.2 VK-1.3 J2.2
JIBIOKECHHS MaTepHaIbHOHN ToukH /JIek/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
Beenenne. KunemaTtrka u 1TMHAMUKa 1 VK-1.1 VK- JI1.1J12.1 [enoBas urpa
MOCTYIIATENBHOIO ¥ BPAIaTEILHOTO 1.2 VK-1.3 2.2
JIBIDKEHHS MaTepHaibHOi Touku /I1p/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
Bgenenne. Kunemartuka u 1MHaMuKa 1 VK-1.1 VK- JI1.1J12.1
MOCTYIIATEIBHOTO U BpalaTeILHOTO 1.2 VK-1.3 J2.2
JIBIOKEHHS MaTepHaabHOM Touku /J1ab/ OIIK-1.2
OIIK-3.1
OIIK-3.2
Brenenue. KunemaTtuka u fuHaMuka 3 YK-1.1 VK- JIL.1J12.1 YcTHBIN OTBET
MOCTYIIATEIBHOTO U BpallaTeILHOTO 1.2 VK-1.3 J12.2 Ha BOIIPOC
JBIDKCHHS MaTepHaibHON Toukn /Cp/ OIIK-1.1 Beimonnenue
OIIK-1.2 PI'P-1
OIIK-3.1 KonTponbHas
OIIK-3.2 pabota
(TectpoBaHHE)
3aKkoHBI COXpaHEeHUs B MexaHuKe. JJnHaMuka 1 VYK-1.1 VK- JI.1J12.1
TBepaoro Tena. OCHOBHOW 3aKOH TUHAMHUKHU 1.2 VK-1.3 J2.2
BpamaTeIbHOTO OBIKeHUS /JIek/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
3aKOHBI COXpaHeHHs B MexaHHKe. /luHamuka 1 VK-1.1 VK- JI1.1J12.1 [enoBas urpa
TBepaoro Tena. OCHOBHOM 3aKOH TUHAMHUKHU 1.2 VK-1.3 J2.2
BpamaTeiabHoro aBrkenus /1p/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
3aKkoHBI COXpaHEeHUs B MexaHuKe. JJnHaMuka 3 VYK-1.1 VK- JI.1J12.1 Pabora B
TBepaoro Tena. OCHOBHOM 3aKOH TUHAMHUKHU 1.2 VK-1.3 J2.2 MaJIbIX Ipymnmnax
BpamaTeIbHOTO MBIKeHMS /J1ab/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
3aKOHBI COXpaHeHHs B MexaHHKe. /[uHamuka 12 VK-1.1 VK- JI1.1J12.1 VCTHBIN OTBET
TBepaoro Tena. OCHOBHOM 3aKOH TUHAMHUKHU 1.2 VK-1.3 J12.2 Ha BOIIPOC
BpalaTeabHoro aBmxeHus /Cp/ OIIK-1.1 Brinonnenue
OIIK-1.2 PI'P-1
OIIK-3.1 Kontponsnas
OIIK-3.2 pabota
(TectupoBaHue)
Pazgen 2. KoneGanusi u BOJTHBI
XapaKTepUCTHKHU KOJIeOATETHLHOTO 2 YK-1.1 VK- JIL.1J12.1 IIpoGnemuas
nBxkenns. Bomxasr /JIex/ 1.2 VK-1.3 J12.2 JIEKITUS.
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
XapakTepuCTUKN KOJIe0aTENFHOTO 2 YK-1.1 VK- JIT.1J12.1 [JenoBas urpa
nBrkeHus. Bomust /Tp/ 1.2 YK-1.3 2.2
OIIK-1.1
OIIK-1.2
OIIK-3.1

OIIK-3.2




XapaKTepUCTHKH KOJICOaTeNbHOTO 2 VYK-1.1 VK- J1.1J12.1 Pa6ota B
nBrkeHus. Bosabl /J1ab/ 1.2 VK-1.3 J2.2 MaJIbIX TPYIIax
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
XapaKkTeprCTUKHU KOJIeOaTeIHHOTO 20 YK-1.1 VK- JIT.1J12.1 YcrHbIN OTBET
nerkenns. Bomast /Cp/ 1.2 VK-1.3 JI12.2 Ha BOIIPOC
OIIK-1.1 Brinmonnenue
OIIK-1.2 PI'P-1
OIIK-3.1 KounTpoasHas
OIIK-3.2 pabota
(TecTupoBaHue)
Paznen 3. Mosekyasipaasi pu3uka u
TepPMOJUHAMHKA
DU3UUECKHE OCHOBBI MOJIEKYIISIPHO- 1 YK-1.1 VK- JI1.1J12.1
KHHETUYECKOH TeOpUHU ra3oB. SIBieHue 1.2 VK-1.3 2.2
nepeHoca B razax /Jlex/ OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
®Du3ryecKre 0OCHOBBI MOJIEKYIISIPHO- 1 YK-1.1 VK- JI.1J12.1
KHHETUYECKOW TEOpHH ra3oB. SIBieHue 1.2 VK-1.3 J12.2
nepeHoca B razax /IIp/ OIIK-1.2
OIIK-3.1
OIIK-3.2
®duznyeckrie 0CHOBBI MOJICKYIISIPHO- 1 YK-1.1 VK- JIL.1J12.1 Pabota B
KHHETUYECKOW TEOpHH ra3oB. SIBieHue 1.2 VK-1.3 J12.2 MAJIBIX TPYIIIax
nepeHoca B ra3ax /JIa6/ OIIK-1.2
OIIK-3.1
OIlK-3.2
®duznyeckre 0CHOBBI MOJIEKYIISIPHO- 20 YK-1.1 VK- JIT.1J12.1 VYcTHBIN OTBET
KUHETUYECKOH TeopuHu ra3oB. SIBieHue 1.2 VK-1.3 2.2 Ha BOIIPOC
nepeHoca B rasax /Cp/ OIIK-1.1 BeimonHeHue
OIIK-1.2 PI'P-1
OIIK-3.1 KonTpoasnas
OIIK-3.2 pabota
(TecTupoBaHue)
OcCHOBBI TepMOIMHAMUKH. PaBHOBECHBIE 1 YK-1.1 VK- JIL.1J12.1 IIpoGnemuas
niporiecchl /JIex/ 1.2 YK-1.3 J2.2 JIEKITHS
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
OCHOBBI TepMOJMHAMUKH. PaBHOBECHBIE 1 YK-1.1 VK- JIT.1J12.1 [enoBas urpa
npoueccsl /TIp/ 1.2 YK-1.3 2.2
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
OcCHOBBI TepMOIMHAMUKH. PaBHOBECHBIE 1 VK-1.1 VK- JI1.1J12.1 Pabora B
npoueccsl /J1a6/ 1.2 VK-1.3 2.2 MaJIBIX TPYIIax
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2
OCHOBBI TepMOJMHAMUKH. PaBHOBECHBIE 20 YK-1.1 VK- JIL.1J12.1 VYcTHbIM 0TBET
npoueccs /Cp/ 1.2 YK-1.3 2.2 Ha BOIIPOC
OIIK-1.1 Brimonnenue
OIIK-1.2 PTP-1
OIIK-3.1 Konrponsnas
OIIK-3.2 pabora
(TecTupoBaHUE)

Pa3nen 4. 3auer




/3auét/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J1.1J12.1
J12.2

Paznen 5. DjieKTpU4eCTBO U MArHeTU3M

MarsuTHOE 110JI€ B BaKyyMe.
OnexTpoMarHuTHas HHAYKIHS /JIex/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI.1J12.1
J12.2

IIpoGnemuas
JICKIIAS

Kone6arensHsrit koHTYp. [TlepeMeHHBIIT TOK.
DIEeKTPOMArHUTHBIC BOJIHBI /JIek/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI1.1J12.1
J12.2

/Cp/

20

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI.1J12.1
J12.2

VYcTHBIN OTBET
Ha BOIIPOC
Brinonnenue
PI'P-2
Kontponsnas
pabora
(TecTupoBaHue)

Pa3nen 6. OnTuka. KBantoBasi npupoaa
H3JTyYeHHsT

OcCHOBBI TeOMETpUYECKOi onTUKU. BosHOBas
Teopus cBera /Jlex/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI1.1J12.1
2.2

OCHOBBI TE€OMETPUUECKON ONTUKU. BoHOBas
teopus ceeta /Tp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

J1.1J12.1
2.2

[enoBas urpa

OcCHOBBI T€OMETPUYECKOI onTUKU. BostHOBas
Teopus cBera /J1ab/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI1.1J12.1
2.2

KPYIJIBIA CTON

KsanroBas npupona usmydenns ceera /Jlex/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI1.1J12.1
2.2

KBanroBas npupozaa usmydenus ceera /I1p/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI.1J12.1
J2.2

[enoas urpa

/Cp/

20

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

JI1.1J12.1
2.2

VYcTHbIN 0TBET
Ha BOIIPOC
Beinosinenune
PI'P-2
Konrponsnas
pabora
(TecTpoBaHme)

Pazgen 7. AromHas u sigepHas pusuka




Crpoenne aroma. Teopust Bopa. DnemeHTbI 1 1 VYK-1.1 VK- J1.1J12.1 1 0 KpYIJIBLH CTOI

KBaHTOBOH Mexanuku /I1p/ 1.2 VK-1.3 J2.2

OIIK-1.2
OIIK-3.1
OIIK-3.2

CrtpoeHue, CBOWCTBA aTOMHBIX SIICP. 1 1 YK-1.1 VK- JIL.1J12.1 1 0 KPYIJIBIA CTOX

PannoaktusHOCTS /TIp/ 1.2 VK-1.3 J12.2

OIIK-1.2
OIIK-3.1
OIIK-3.2

CrtpoeHue, CBOWCTBA aTOMHBIX SIEP. 1 15 YK-1.1 VK- JIT.1J12.1 0 0 YcTHBIN OTBET
PagnoaxtusHOCTE /Cp/ 1.2 VK-1.3 2.2 Ha BOIIPOC

OIIK-1.1 Beimonnenue
OIIK-1.2 PI'P-2
OIIK-3.1 Kontponsnas
OIIK-3.2 pabota

Paznen 8. Dk3amen

/Ox3amen/ 1 9 VK-1.1 VK- JI.1J12.1 0 0

1.2 VK-1.3 J12.2
OIIK-1.1
OIIK-1.2
OIIK-3.1
OIIK-3.2

5. ®OH/J1 OHEHOYHBIX CPEJACTB

5.1. lIpumepHbIii NepeyeHb BONMPOCOB K 3a4eTy

Paznen 1. dusnueckrue 0CHOBBI MEXaHUKU

1. Enuaune GU3nveckux BETHYUH.

2. Mogenu B mexanuke. Cucrema orcuera. Tpaekropus, JUIMHA IIYTH, BEKTOP MEPEMELICHHUS.

3. CKopocTb. YCKOpEHHE U €r0 COCTABISIOLIME. YIIOBas CKOPOCTb U YIJIOBOE YCKOPEHUE.

4. IlepBerii 3akoH Hetorona. Macca. Cuna.

5. Bropoii 3akon HeroroHa.

6. Tpetuii 3akoH Herorona. Cunbl TpeHusl.

7. 3akoH coxpaHeHus umiynbsca. LleHTp macc.

8. DHeprus, pabota, MOUTHOCTh. KuHeTHYeckass U MOTEHUMANbHAS SHEPTUU. 3aKOH COXpaHEHUs SHEpruu. Yaap aOCOIIOTHO
YIPYTHX U HEYIIPYIUX Tel.

9. MoMeHT uHepLuu.

10. Kunernueckas sHeprusi BpalleHuUs.

11. MomMmeHT cuiibl. YpaBHEHUE TUHAMUKU BpAIlaTEIbHOTO JABHMXKEHUS TBEPIOTO Tena.

12. MoMeHT uMIyIbca U 3aKOH €r0 COXPAHEHMUS.

13. Jedopmarm TBEpIOro Tema.

14. 3akonbl Kemepa. 3aKk0OH BCEMUPHOTO TATOTEHHUS.

15. Cuna Tspkectu U Bec. HeBecoMocTb.

16. [one TATOTEHUS W €ro HaNPsHKEHHOCTh. PaboTa B mone TsaroTeHus. [1oTeHInaN oSl TATOTESHHUS.
17. Kocmuueckue ckopoctu.

18. Heunepuuanshele cuctembl oTcuera. Cuilbl HHEPLMU.

19. JlaBneHue B KHUIKOCTH W ra3e. YpaBHEHHE HEPa3pbIBHOCTU. YpaBHEHHE BepHymIn u ClelcTBUS U3 HETO.
20. Bsi3kocTs (BHyTpeHHee TpeHue). JIaMHHAPHBIN U TypOYIEHTHBIN pPEXHMBI TEUCHHUS KUAKOCTEH.

Pasnen 2. KonebaHus 1 BOJHEI

R

Pe3onanc.
9.

10.

11.

12.

13.

14.

lapmoHMUeckne KonebaHuS M UX XapaKTepPUCTUKH. MeTox BEKTOPHBIX THATPaMM.

MexaHnueckne rapMOHHYeCKHe Kojebanns. KuHerndeckas M MoTeHIMAIbHAS SHEPTHH.

lapmonmueckuit ocummsatop. [IpykuHHbIH, Qu3nyeckuii 1 MaTeMaTHUECKUN MasTHUKH.

CB00OO/IHBIE TApPMOHHUYECKHE KOJIeOaHNs B KOJIeOATENbHOM KOHTYpE.

Cro)keHre TapMOHWYECKUX KOJIeOaHMH OJHOTO HAIPaBICHUS W OAWHAKOBOW 9acTOTHI. bueHwms.

CroxxeHre B3aUMHO HMEPIEHIUKYISIPHBIX KONeOaHHH OAMHAKOBOW YaCTOTHL.

CBoGOoxHbIe 3aTyxatonue konebaHus. Jekpement 3atyxanus. Jlorapupmuueckuii nexpement. JooporHocts. I[Ipumepsr.
BriHyX/IeHHBIE (MEXaHHUECKHE W 3JICKTPOMAarHUTHBIE) KoleOaHnsl. AMIUINTYAA U (a3a BRIHYKICHHBIX KOJICOaHHH.

[lepemennslii ToK. Llenb nepeMeHHOTO TOKa.

Pe3zonanc HanpsbxeHull. PesoHaHc TOKOB.

MoIHOCTb LENU IEPEMEHHOIO TOKA.

BomHOBBIE Tiponeccsl. [IpomobHbIC U TOIEPEYHBIC BOJIHBL. YpaBHEHHE Oerymieil BOJIHBL.
®as3oBast ckopocTs. BonHOBOE ypaBHEHHE.

Ipuanmn cynepriozunuu. ['pymmoBast ckopocts. HTEphepeHIus BOIH.

(TecTupoBaHue)




15. Crosiune BOJIHBL.

16. 3BykoBBIe BOJHBL. Jhdekt Jomepa.

17. DIeKTpOMarHUTHEIE BOJHEI M MX SKCHEPHMEHTalbHOE MoiydeHue. JnddepeHnnanrsHoe ypaBHEHUE 3IEKTPOMATrHUTHBIX
BOJIH. DHEPIHUs 2IEKTPOMATHUTHBIX BOJH. VIMITyNbC 3JI€KTPOMArHUTHOTO MOJIS.

Pasnen 3. MonekynspHast pr3nka ¥ TEpMOIMHAMUKA

CraTicTH4ecKuil U TepMOANHaMHYECKUii MeToabl. ONBITHBIE 3aKOHBI HAEAIBHOTO Ta3a.

Ypasuenune Knaneiipona — Meneneesa.

OCHOBHOE YPaBHEHHE MOJEKYIISIPHO-KHHETHIECKONH TEOPUH UACANBHBIX Ia30B.

3akoH MakcBemia o paclpeielieHu MOJIEKYl /ICaIbHOTO Ta3a 10 CKOPOCTSAM M HEPTHSM TEIIOBOTO JIBHXKEHHUSL.
Bapomerprueckas popmyna. Pactipenenenne boipnmana.

CpezHee 4HCIIO CTOJIKHOBEHHI M CPEmHSS JUIMHA CBOOOMHOTO Mmpobera MOJEKyIL.

. SIBneHuns nepeHoca B TEPMOANHAMMYECKUX HEPAaBHOBECHBIX CHUCTEMax: TEIUIONIPOBOJHOCTD, MU (Y3usi, BHyTpEHHEE
TpeHHE (BA3KOCTB).

No kLN~

8. Uucno cremeHei cBOOOIBI MOJIEKYITBI. 3aKOH paBHOMEPHOTO PACHpPEACTICHUS] YJHEPTHU 0 CTETIEHSIM CBOOOJIBI MOJIEKYII.
9. IepBoe Havano TEPMOIUHAMHUKH.

10. Pabora raza npu n3meHeHuu ero oobema. TermmoeMKoCTb.

11. IIpumeneHue nepBoro Hayajaa TEPMOJUHAMUKU K M30IPOLIECCAM.

12. AnmnabaTraeckuii mporecc.

13. Kpyrosoii nporecc (ukin). O6paTUMble U HEOOPAaTUMBIE MPOLECCHI.

14. OHTpomusl, ee CTATUCTUYECKOE TOJIKOBAHHUE U CBSA3b C TEPMOJUHAMHYECKON BEPOSITHOCTBIO.

15. Bropoe Hauano tepmoauHaMuku. TpeTbe Ha4auo TEPMOAUHAMUKH.

16. TeruioBble ABUTATENH U XOJOAMIbHbIE MauHbL. [{ukn KapHo u ero k. m. A. Ans uaeaidbHOro rasa.
17. Cunbl ¥ NOTEHIMANbHAs SHEPTUS MEKMONEKYISPHOTO B3aUMOAEHCTBHA.

18. VYpaBHeHue u uzotepmsl Ban-nep-Baanbca u ux ananus.

19. BHyTpeHHsAA 3Heprus peaabHOIO rasa.

20. CaoiicTBa xuakocteid. IloBepxHOCTHOE HaTsDKeHHE. CMauyuBaHME.

21. JlaBneHue Noj MCKPHUBIEHHON MOBEPXHOCTBIO XKUAKOCTU. KanunmspHele sBieHuUs.

22. Kpucrannsl. Tunsl KpUCTaUIMYECKUX PEHIETOK. TEMIOEMKOCTh TBEPABIX TEINl.

23. Hcnapenue, cyonumarys, IiaBlIeHHe U KpUCTAIIH3aIis. AMopQHbIe Tena.

24, ®a3zossie nepexons! | u Il pona. Auarpamma coctostnusi. TpoliHast Touka.

5.2. IlpuMepHBIii NepeYyeHb BOMPOCOB K IK3aMeHY

Paznen 4. SHGKTPI/I'lCCTBO U Mardi€Tusm

1. CBoiicTBa 3IIEKTpUUECKOTO 3apsiaa. 3akoH KynoHa.

2. OnexTpocTaTudeckoe moje. HanpsskeHHOCTh AIEKTPOCTaTHIECKOTO OIS,

3. [IpuHuMn cynepno3unuu anekrpocratndeckux nosiei. [lone gumoss.

4. Teopema I'aycca st anekTpocTatuueckoro nois B Bakyyme. IIpumenenue teopemsl I'aycca.

5. Hupkymnsinust BeKTOpa HANPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJIS.

6. IMoreniman anekTpocTaTHYecKoro moist. HampskeHHOCTh Kak TpaJueHT MOTEeHIHata. DKBUIOTEHIATbHBIC
MOBEPXHOCTH.

7. Brruncnenre pa3HOCTH MTOTEHIIHAJIOB TT0 HANIPSHKEHHOCTH TTOJIS.

8. Tuns! quanextpuxos. Ioaspusanus AU3IEKTPUKOB.

9. [TonsipuzoBanHOCTh. HanpsieHHOCTb MO B JUAJIEKTPHKE.

10. Onekrpuueckoe cMmemienue. Teopema ['aycca A 3IEKTPOCTaTUYIECKOTO MOJIS B AUDIIEKTPUKE.

11. VcnoBus Ha rpaHuLe ABYX AUAIEKTPUKOB. CETHETOINEKTPUKH.

12. ITpoBOAHUK B 3IEKTPOCTATUYECKOM T0JIE. 3apsDKEHHBIH MPOBOJHUK.

13. OnekTpuyeckas eMKOCTb yeIUHEHHOTo MpoBojgHHKa. KonaeHcaTopsl. lapannensHoe 1 NoCIe10BaTENbHOE COEUHEHUS
KOH/IEHCATOPOB.

14. OHeprus CUCTEMBI 3apsJI0B, YEAUHEHHOIO NIPOBOJHUKA U KOHJEHCATOPA. DHEPrusl 3JAEKTPOCTATUYECKOIO IMOJIS.

15. DNEeKTPUUECKUH TOK, CHJIa M TUIOTHOCTh TOKA.

16. CTOpOHHUE CUJIbl. DJIEKTPOABIDKYIIASI CHJIA U HATIPsHKEHHE.

17. 3akoH OMa U1l OTHOPOJIHOTO y4acTKa LEMH.

18. ComnpoTHBIEHHE, yAEIbHOE CONPOTUBICHUE, dIEKTPUYECKas MPOBOAUMOCTD, yAeIbHAs 3JEeKTPHUEcKast IMPOBOIUMOCTh
MPOBOJHUKA.

19. Pa6ora n mMomHOCTh TOKa. 3akoH Ixoyns-JleHna.

20. 3axoH OMa U1 HEOJHOPOJHOTO ydacTKa menu (o6oOmenHsli 3akoH Oma). IIpasuna Kupxroda mis pa3BeTBIEHHBIX
uenen.

21. OCHOBHBIE MOJIOKEHHS KIaCCHYECKOH TEOPUU NEKTPOIMPOBOAHOCTH METAIOB. BBIBOJ OCHOBHBIX 3aKOHOB
JIEKTPUYIECKOTO TOKA B KJIACCUYECKON TEOPUU JIEKTPOIPOBOJHOCTH METAILIOB. TPyAHOCTU KJIaCCUUECKON TEOPHH.

22. Pa6oTa BEIXOa 27IEKTPOHOB U3 MeTaaa. DMUCCHOHHBIEC SBJICHUS M UX NPUMEHCHUE.

23. HecamocTosTenbHbli 1 CaMOCTOSATENbHBIN Ia30Bble pa3psiibl. THIIBI CAMOCTOSATENBHOTO ra30Boro paspsja. Ilnasma u ee
CBOWCTBA.

24. MarsuTHoe NOJIE U €r0 XapaKTEPUCTHKHU.

25. 3akoH buo-CaBapa-Jlannacca u ero mpuMeHeHue.

26. 3axkoH Amnepa. BzauMoselicTBue napansenbHbIX TOKOB. MarHuTHasi MocTosHHas. EXMHUIBI MAaTHUTHON MHIYKIMU U
HANpPsDKEHHOCTH MarHUTHOTO TOJIS.

27. MaruutHoe noje ABUXKYLIETOCs 3apsaja.

28. Cuna Jlopenua. JleficTBie MarHUTHOTO TOJIS Ha IBIDKYLIHEcs 3apsabl. Dddext Xomra u ero mpuMeHEeHHeE.




29. 3aKOH TOJIHOTO TOKA JUIi MAaTHUTHOTO IIOJISL B BAKYyME U €ro IIPUMEHEHHE.

30. MarHuTHbI€ MOJIS COJIEHOUAA U TOPOUTA.

31. [ToTok BekTOpa MarHUTHON MHIYKUWU. Teopema [aycca mns mons B.

32. PaboTa mo mepemerieHn0 IPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM IOJIE.

33. Omnbitel @apanes. 3akon Papajies U €ro BBHIBOI.

34. Bpaienne paMku B MarHUTHOM MOJIE.

35. WupyktuBHOCTH KOHTYpa. CaMOMHAYKIMA. TOKM IpU 3aMBIKaHUH U Pa3MbIKaHUM LIETIN.

36. B3anmuas nHnykms. B3anMHas HHAYKTUBHOCTH KOHTYPOB. TpaHC(hOPMATOPEL.

37. DHeprusi MarHUTHOTO TOJIS.

38. MarHutHble MOMEHTHI 3JIEKTPOHOB M aTOMOB. J[Ma- U mapamMarHeTusMm.

39. HamaranueHnHocTs. MarHuTHoe IoJie B BelIECTBE. TeopeMa o LUpKymsauuu Bekropa H.

40. YcnoBus Ha rpaHMLe pasfena IByX MarHEeTHKOB.

41. ®deppomarneruky, ux coicrsa. Ilpupona peppomarnernsma.

42. Buxpepoe anextpuueckoe noje. Tok cMerieHus. Y paBHeHus MakcBesuia Ui JIEKTPOMAarHUTHOTO TOJIS.
Pazgen 5. Onrtuka

L. OCHOBHBIE 3aKOHBI FTEOMETPUYECKON ONTHKH.

2. Tonkue mun3EL. [TocTpoeHNe M300pakeHUH ¢ TOMOIIBIO JIHH3.

3. OcHOBHBIE (DOTOMETPHUCCKHE BEIUYHHEL.

4. KorepeHTHOCTP 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MHTepdepeHuus ceera. Meroasl ee HabmroneHus. Pacuer
UHTEp()EPEHIINOHHON KapTUHBI OT JBYX HCTOUYHHUKOB.

5. WuTepdepenius cBeta B TOHKHX IJICHKAX.

6. Judpaxnus csera. [puniun Iroitrenca-@penens.

7. Merton 3oun @penens. [Ipsmonuneitnoe pacrnpocTpaHenue ceeta. Judpaxims OpeHens Ha KPYriioM OTBEPCTHH H
JIFICKE.

8. Judpaxous Opayrrodepa.

9. Judpakuus Ha npocTpaHCTBeHHOH pemerke. @Popmyna Byneda-bperros.

10. Paspematomast cnocoOHOCTh ONTHYECKUX TPHOOPOB.

11. Hucnepcust cBera. DneKTpOHHAs TEOPHs TUCTIEPCHH CBETA.

12. ITornomienue cpera.

13. Dddexr Jdomnepa. Uznyuenne Basumopa-UepeHkosa.

14. INonspuzanus ceera. EcrecTBeHHBIN U NOJSpU30BaHHBIN cBeT. 3akoH Maitoca.

15. IMonsipu3arus cBeTa MpU OTPAKCHUH M MPETIOMIICHHH HA TPAHUIIEC ABYX IUIJIEKTPHKOB.

16. JBoitHoe nyuyenpenomnenue. Iloaspusaropsl. AHaIU3 NOJISPU30BAHHOIO CBETA.

17. HckyccTBeHHasl ONTHYECKAsh aHU30TPOMHSI.

18. Bpaienue miockocTy MOJSIpU3aLMH.

19. TemnoBoe u3mydeHne U ero xapaxkrepuctuku. 3akoH Kupxrocda. YacTHble 3aKOHBI TEIIOBOTO H3mydeHus. dopmyna
[Inanxa.

20. Onrtuyeckas mHpoMeTpus. PanqnannonHas, 1BeToBasi, SPKOCTHAS TEMITEPATYpHI.

21. Dotorddext. Ero Buasl. OcHOBHBIE 3aKOHBI BHEIIHETO (GoTodddexta. YpaBHeHHEe DUHIITEHHA I BHEITHETO
dhotorddekra.

22. Macca u nmmynsc ¢ortoHa. JlaBneHue cera.

23. D¢ dexr Komnrona. ETMHCTBO KOPITYCKYIIAPHBIX W BOJHOBBIX CBOHCTB 3JEKTPOMATHUTHOTO HM3TydEHHS.

Pasnen 6. AtromHas u sinepHas puznka

1. Mopenu aroma Tomcona u Pesepdopna.

2. JIuneituateiii cnextp aroma Bogopoaa. [locrynatel bopa. Onbitel ®panka u I'epiia. Cnextp atoma Bogopona no bopy.
3. KopnyckynspHo-BosHOBOM yanu3m cBOicTB BelectBa. CBoiicTBa BosH Ae bpoitns.

4. COOTHOILIEHNS HEOTIPEIeIEHHOCTEH.

5. BosHOBast GYHKIUS M €€ CTATHCTHYCCKHHA CMBICI.

6. Oo6mee ypaBHenue lllpenunrepa. Ypasuenue llpenunarepa Uisi CTAIIMOHAPHBIX COCTOSHH.

7. [Ipocreiimye 3agjaun KBAHTOBON MEXaHMKH.

8. AToM BOJIOpOJia B KBAaHTOBOI MexaHuke. KBaHTOBBIE uncia.

9. Is — cocTostHME AIIEKTpOHa B aToMe Bojopoaa. CruH anekTpoHa. CIHHOBOE KBaHTOBOE YHCIIO.

10. IMpuHIMT HEPa3THYMMOCTH TOXICCTBEHHBIX JacTHIl. DepMHOHEI U OO30HBL.

11. [punuun Iaynu. PacnpeneneHue 2J1€KTPOHOB B aTOME IO COCTOSIHUSIM.

12. PentrenoBckue cnekTpbl. 3akoH Mo3zmu.

13. MomnekynsapHble CrieKTpsl. KoMOMHAIIMOHHOE paccesHIe CBeTa.

14. CrHoHTaHHOE U BEIHYKAEGHHOE H3IydeHus. Jlasepsl.

15. Pa3mep, cocraB u 3apsia aTOMHOTO siipa. MaccoBoe U 3apsaoBoe uncia. Jlegekr macchl U 3HEprus CBS3M sjpa.
16. CnuH s1pa ¥ ero MarHuTHBI MOMEHT.

17. Snepusbie cuibl. Moaenu sanpa.

18. PagnoakTuBHOE U3IyYeHHE U €r0 BUABL.

19. 3aKoH paJnoakTUBHOTO pacnana. I[IpaBuna cMmereHus.

20. 3akoHOMEpHOCTH alb(a-pacnana. berra-munyc-pacnan. Heitpuno. ['amMMma-u3iydeHne u €ro CBOWMCTBA.
21. SInepHble peakUUU U UX OCHOBHBIC THUIIBL

22. [TosuTpoH. berra-muitoc-pacnan. DNEKTPOHHBIN 3aXBart.

23. SnepHble peakiuu moj AeicTBueM HeHTpoHOB. Peakuus nenenus siapa. Llennas peakuus neneHust.

24. Peaknust cuHTe3a aTOMHBIX siAEp.

25. Krnaccuduxauus snemenTapHbix yactull. Kapku.




26. INepenocunku GpyHAaMEHTATBHBIX B3aHMMOJCHCTBUIL.

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He mpexycMoTpeHO yueOHBIM TIIAHOM

5.4. DoH OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIE€ro KOHTPOJIs

Tematuka T0KIa10B U pedepaTon

Kunematuka NOCTYNATCIbHOI'O ABUXXCHUA. CKOpOCTL 1 YCKOpPCHUC (HOpMaJ’IBHaﬂ W TaHr¢HIHaJlbHasA COCTaBJTﬂIOH.H/Ie).

1.

2. Kunematnka BpamiaTeTbHOTO ABIDKCHUS. YTIIOBAs CKOPOCTh. YTJIOBOE YCKOpPEHHE.

3. 3axonsl HproToHA. I'paHUIBI IPUMEHUMOCTH 3aKOHOB KJIACCHUECKOM MEXAaHUKH.

4. Bunsl cun MexaHUKH.

5. 3aKOH COXpaHEHMS UMITYIbCA.

6. Kunerndeckast 3HepTus.

7. 3aKOH COXpaHEHHs] MEXaHMYECKON DHEPIHU.

8. KoncepBaTuBHbIE M HEKOHCEpBAaTUBHbIE CHIIBL. IloTeHLIMaNbHAs SHEPIuUs.

9. JluHaMuKa BpallaTebHOrO ABMXKEHUS. MOMEHT cuiibl. MOMEHT MHEpLUU.

10. OCHOBHOM 3aKOH JUHAMHKHU BPAIaTEIbHOTO ABMKEHUS. 3aKOH COXPAHEHUS MOMEHTAa UMITYNIbCa.

11. Kunernueckast sHeprusi BpallaTelbHOTO JBUKEHUS.

12. CranuoHapHO€E JBUXKEHHUE JKUJKOCTU. YPAaBHEHHE HEPa3pbIBHOCTU CTpyH. YpaBHeHUue bepHymnu. J[BuxeHUE BSI3KOM
skuakocty. 3akoH Crokca. 3akoH Herorona.

13. Mexannueckue KoyieOaHus. YpaBHEHHUE TAPMOHUYECKUX KOJeOaHUH.

14. Junamuka xonebanuii. MasTHHKH.

15. INousTHE 0 3aTYXAIOMNX W BBHIHYKICHHBIX KOJICOAHMAX.

16. Pe3onanc.

17. CrnoxxeHue KosebaHuil. DHEprusi TapMOHUYECKUX KOJIeOaHUN.

18. BomHoBoe nBmkenmne. OOpa3zoBaHue BOJNH. YpaBHEHHE BOJIHBI.

19. OCHOBHBIE TTOJIOKEHHUS MOJIEKYISPHO-KHHETHIECKOH TEOpHH. DKCIICPIMEHTAIBHEIE Ta30BBIC 3aKOHBI.
20. AOCoIoTHAs 1IKaNa TeMIeparyp. YpaBHEHHE COCTOSIHUS HJI€aJIbHOTO rasa.

21. Pacnipenenenne MoJiekya 1Mo CKOPOCTSIM.

22. SBnenue nepeHoca: TG y3Hs, TEIIOIPOBOIHOCTE U BSI3KOCTb.

23. BHyTpeHHss 2Heprus UaeadbHOTO raza. Yucno cremneneil cBOOOBI.

24. PeanbHble rasel. YpaBHenue Ban-gep-Baanbca. Kpurnueckas temmnepatypa.

25. PaBHOBecHBIE mporecchl. [IepBoe Ha9aIO TEPMOANHAMHUKK M €ro MpHUMEHEHHeE.

26. O6parumele u HeoOpaTuMBIe mponeccsl. Kpyrosoit mpormecc. Luka KapHo.

27. Bropoe Hauano TepMOIUHAMUKY.

28. CaoiictBa xunakocteid. [loBepxHocTHOE HaTskeHne. CMaunBaHue. KanuiisipHble sSBJICHUS.

29. OCHOBBI AJIEKTPOCTATHKU. DIEKTPUUECKUNA 3aps]l. 3aKOH COXpaHEHHsS 3aps/a.

30. 3axon Kynona.

31. HanpskeHHOCTb 371€KTpUYECKOT0 MOJIsl, MIPUHLIUI CYNEepPHO3ULUHN HOJEH.

32. PaboTa mo mepemereHnio 3apsiaa B IeKTprUueckoM moje. [loreHnnuan. Pa3HOCTh mOoTeHIHATIOB.

33. CBsI3p MEXIy HANpPSHKEHHOCTBHIO U IMOTEHIHATIOM.

34, [TpoBOIHUKY B DIEKTPUUECKOM IOJIE. DIEKTPOEMKOCTh. DHEPIHs IEKTPUUYECKOTO TOJI.

35. ITocrostHHBINA TOK. 3aKOHBI OCTOSIHHOTO TOKA.

36. OrexTpudeckas IPOBOAUMOCTE MeTaioB. 3akoH Oma n [Dxoynsa-Jlenna B muddepennuansaoit popme.
37. MaruutHOe one. BexTop marautHON uHaykiy. 3akoH bro-Caapa-Jlamnaca u ero nmpuMeHeHHe K pacyeTy MoJei.
38. JlelicTBIe MAarHUTHOTO MOJI HA ABIXKYLIMICS 3aps] U NPOBOAHUK ¢ TokoM. Cuina Ammnepa. Cuia JlopeHua.
SIBnenue 3neKTpoMarHuTHON uHAyKuuu. 3akoH dapanes. [IpaBuno Jlenna.

39. SBnenue camMouHIyKuuH. HAYKTUBHOCTB.

40. MaruuTtHele CBOHCTBa BemiecTBa. Jua-, mapa- u GpeppoMarHeTHKH.

41. ITepemennsiii Tok. 3akoH OMa U1l IENTH TIEPEMEHHOTO TOKa.

OCHOBHBIE 3aKOHBI TEOMETPUIECKON ONTHKH.

42. JIunsel. @opmyna TOHKOH JHUH3BL.

43. ITocTpoeHne M300paKeHUH B JTMH3AX.

44. Abeppaliii ONITHYECKUX CHCTEM.

45. OHepreTHuecKrue U CBETOBBIE BEIHMUYHHBEI B (JOTOMETpPHH.

46. WurepdepeHnys cBera U ee MPUMCHEHHE.

47. Judpaknus ceeta. [puamun [oiirenca-Openens. Judpakius oT 0MHOW M HECKOIBKHX IIESICH.

48. [Monsipuzanus ceera. MeTopl MOJIydeHUs TOJISPU30BAHHOTO CBETa. BpalleHue miocKocTr MOoJspU3aim.
49. BsaumogeiictBue cBeTa ¢ BemecTBOM. PaccesHue W IOTJIOIIEHUE CBETa.

50. TennoBoe nzimydeHue. 3aKOH U3MydeHHs aOCOJIOTHO YEPHOIO Teja.

51. ®dorodrddekt u ero 3aKoHBI

52. Omsit Pesepdopaa mo paccesuuto anbda-gacturl. Aneprsie Mogenu aroma. IToctymatst bopa.

53. Crpoenue siipa aToMa. SnepHbIe CUIIbI

54. EcrecTBeHHast paAMOaKTUBHOCTb. 3aKOHB! PaJHOAKTUBHOIO paclaja.

55. SnepHble peakuuu.

56. OHeprus cBs3u. JlepekT Macchl aTOMHOTO sapa.




6. YHAEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. Pexomengyemas iureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscrBo, rox | Komuu-Bo

JI1.1 |Usmmes A. JI. ®dmsuka: yaeoHoe mocoone Cankr-IlerepOypr: | DnekTpoH
Jlans, 2024 HBIH
pecype
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPa

ABTOPBI, COCTAaBUTEITH 3araBue W3patenscrBo, rox | Konna-Bo
JI2.1 |I'paboBckuii P. U. Kypc ¢usmku: yaeOHHUK A7 By30B CII6.: Jlanb, 2006 149
JI2.2 |UnueB A. [1. Odusnka: yaebHoe nocodue Cankr-IlerepOypr: | DnekTpoH

Jlans, 2022 HBIH
pecypc
6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust
6.3.1.1 | OC Windows XP
6.3.1.2 | TIO «BupTyanbHbIi MPaKTHKYM IO (PU3UKE IS BY30B B 2-X 4aCTAX»
6.3.1.3 | Office 2007 Suites
6.3.1.4 | GIMP
6.3.1.5 | SuperNovaReaderMagnifier
6.3.1.6 | MozillaFirefox
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTpoHHbIi nepuoanveckuit cnpaBounuk «Crucrema TAPAHT». [TonHOTEKCTOBBIH, 00HOBIseMBIH. J[ocTym Mo

JIOKaJBHOW CEeTH aKaJeMUHu
6.3.2.2 | DnekTpoHHast OMOMHOTEYHAS CHCTEMa U3AaTeNNbeTBa «JIaHb». [ToHOTEKCTOBAS ANIEKTPOHHAS ONOIHOTEKA.

WHnuBuayanbHBIN HEOTpaHIMYECHHBIH JOCTYN Yepe3 (UKCHPOBaHHEIH BHeIHNH [P anpec akageMun HEOTPaHHUCHHOMY
KOJIMYECTBY MOJIb30BaTENeH U3 JI000H TOUKH, B KOTOPOH nMeeTcs 1ocTyn K cetu MutepHert.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUILIJIMHBI (MOAY JIS)

Aynuropus Bug pabot

Hasnauenwne

OCHAIIIEHHOCTh

1-304 Tlp

YuebHast aymuTOpus

Onekrpomerpuueckuii Habop U11375 (1 mr.), JaT4MK MarHUTHOTO
monist U11360 (1 mt.), natuuk Toka Beicokoro cuiasl U11315 (1 mr.),
OCHOBHOH »KkcnepuMeHTanbHbIH ctern U11380-230 (1 wmr.), marazuH
compotuBieHnid (1 1mT.), TeHEPATOp CUTHAJIOB HU3KOYACTOTHBINA I3-
118, ocmmmnorpap OX 8040 (1 mr.), Tanrec-Oyconms (1 mT.), G1oK
muranuss (1 wmr.), peocrar (1 mr.), mMwimmamnepmerp (1 1mr.),
KoMOMHMpOBaHHBIN mpubop (1 mir.), ammepmerp (1 mT.), BOIBTMETP
(6 mwrT.), PorosneMenTsl Ha mTatuBe (1 MIT.), CTEHJ A COCTUHEHUS
¢dorornementoB (lmr.), kadenpa nekropa HactonbHas (1 mrT.), mkad
Uit ofexabpl Taybokuid (1 mIT.), JOCKa YydeHHMUYECKas HaCTEHHas
TpexamemeHTHas (1 1OT.), cTeTa)k OXHOCTOPOHHWH YCHIICHHBIH (2
IIT.), CTOT ABYXTyMOOBBIH (1 mIT.), CTOJM OAHOTYMOOBBIH (4 IIT.), CTON
yaernueckuit (12 mr.), ctyn nomymsrkuid (1 mT.), CTy y4eHUYEeCKUH
Ha Merajuiokapkace (24 1wT.), mKad KHIKHBIA C OCTEKICHHBIMH
neepramu (2 mT.), Mmetamumdecknii mkad (1 mT.), OCBETUTENb TOCKH
(1 tr.)




1-307

JIab

VYueOHas ayquTopHs

Onruueckass CKaMbsl C TPUHAMIEKHOCTIMH (IITATUB C JIMH30,
IITAaTHUB C JIAMIIOH, IITaTHB C 3KpaHoM, Onok nutaHus) (1 mmr.),
MHKPOCKOII ¢ M3MEPUTENbHBIM OKYISIpoM (1 INIT.), HICTOYHHK CBETa C
aBymst cBerodmnsTpamu (1 mT.), roHromerp (1 mT.), HCTOYHHK cBeTa
C HarpueBoil sammnoi (mossipumerp KpyroBoir CM-3) (1 1wT.),
HCTOYHUK CcBeTa (HeOHOBas jamia Ha mratuse) (1 ImT.), MPU3MEHHBIN
cektpomerp (1 mT.), onTHYeckas CKaMbsi (MCTOYHHK CBeTa
HaTpHeBas Jlamma, 2 MOJIpHU3aTOopa Ha INTAaTUBE, JIOKCMerp) (lmit.),
WCTOYHUK cBeTa ¢ OsokoM mnurtaHus (lmT.), OMOK uIsi cyYeTyuKa
Ietirepa-Mromnepa U11391 (1 mrT.), doto cenekrop U11365 (1 mr.),
¢doromerextop U11364 (1 mT.), ma3epHblil oTpakaTenbHbIi gaTyuk (1
mT.), AOCKa YJYEHHWYecKass HacTeHHas TpexdieMmeHTHas (lmr.), cron
JUIA  pa3MenieHus mnpuOopoB (3 INT.), CTOJN MpenojaBaTeIbCKHU
omHOTYMOOBEIM (1 1mT.), cTON ydeHmueckmit 2-x MecTHBIH (10 mIT.),
CTyn momymsrkuit (1 mT.), CTyn yuyeHmdeckuii Ha MeTaynokapkace (18
mr.), mKad KHAKHBIA C OCTeKIeHHbIMH nBepuamu (1 1mmr.),
nHpopManmoHHBI cTeHR (kKadengpa MOUT) (5 mT.), mOpTpeTH
¢u3uKoB (5 mrT.)

1-308

Jlex

YuebHast ayTuTOpHUs

Hemoncrpanuonnoe obopynoBanue (3xpaH Lumien Eco Picture LEP-
100102 180*180 cm (1 mt.), mpoekrop Acer X127H DLP3600Lm
(1204*768) (1 mr.), HOyrOyK Lenovo (1 mr.) m ydeOHO-HATJIATHEIC
mocoOusi, JOCKa YJUeHHWYecKass HacTeHHas TpexdnementHas (1 mir.),
ocerurenb  jgocku (1 mT.), ckamelika 4-X  MecTHas  Ha
meratokapkace (17 wmrr.), cron ydyennueckuit 4-x mectHbiii (17 mir.),
kadenpa nekropa HacTodbHas (1 TIT.), CTONM MpenoJaBaTeIbCKHI
onHOoTYMOOBBIH (1 mT.), cTya momymsirkuii (1 mr.)

1-309

JIab

VYueOHas ayquTopHs

JemoncrpanuonHoe obopynoBaHue (uHTepakTuBHas nocka SMART
Board 660 (1 mrt.), xommelotep B KomiuiekTe: cucT.0i10k CPU Intel
Core i3-10100, Monutop Acer R240HYDbidx 23,8", KnaBmarypa+
meimb A4 Tech (10 mr.), TmepcOHANBHBI  KOMIIBIOTED
"Uudpopmatuka" ¢ LCD monuTtopoMm (2 ImIT.) [J0OCKAa YydeHHUUYECKAs
HacTeHHas TpexdiaeMeHTHas (1 mT.), kadenpa jekropa HacTombHas (1
mMT.), CTOJ TMpenoJaBaTeabcKuii oxHOTYMOOBBIH (1 1T.), CTyn
nonymsirkuii - (9 mr.), cronm kommbloTepHbit (13 mT.), cron
y4eHMYeCKH 2-Xx MecTHhIdA (16 1mT.), CTYT YyYEHHYECKHAd Ha
MeTautokapkace (29 1mT.), mKkad KHIKHBIA C OCTEKICHHBIMH
asepuamu (1 mT.), yueOHO-HAIIAIHBIE MOCOOHA: WH(OPMAIMOHHBII
CTEH]T (lmrr.), JIEMOHCTPAIIMOHHBIH KOMIIJIEKC
"MamuHocTpoutensHoe yepuenue” (10 mir.)

1-301

JIab

YuebHast ayauTopHst

Bapomerp U11325 (1 mr.), rurpomerp U11336 (1 mr.), matumk
otHocutenpHoro namneHuss U11323 (1 wr), matumk cunel (1 mT.),
nmatuuk yckopenust U11362 (1 mt.), matuuk yckopenus U11363 (1
IIT.), YCTAaHOBKA IS OmpezeteHus Kod3(h(HUINeHTa BHEIIHETO TPEHNS,
YCTAaHOBKA OIS W3MEPEHHs CKOPOCTH IIoJieTa MydH METOAOM
0aJUTMCTHYCCKOTO MAsTHUKA, YCTAaHOBKA JJsI HM3YYCHHS JHHAMHKA
BpAIIaTeNIBHOTO  JIBIDKCHUS, YCTaHOBKA JUTS OIIpeICICHUS
ko3 dunmenTa TUHAMUYIECKOH BA3KOCTH XKHAKOCTH MeTomoMm CTokca,
YCTAaHOBKA [UII HK3MEPEHHs BS3KOCTH BO3AyXa U OINpEICicHHe
CpemHed IUIMHBI CBOOOAHOTO Mpobera MOJEKYT B BO3IyXE, YCTAHOBKA
Ui ompeneneHus ko3 ¢unnenta [lyaccoHa mims Bo3myxa, yCTaHOBKA
JUISL OTIPEIeNeHHs XapaKTepPUCTHK MEXaHWYECKUX KOJeOaHWH, TOocKa
yUeHUYecKass ~ HacTeHHass  TpexanementHas (1 mr.), 1mkad
MeTaumdeckuii (1 mT.), CTON MpernoaaBaTeNbCKUi OMHOTYMOOBBIH (1
IIT.), CTOJ YdeHWUecKni 2-Xx MecTHBIH (8 mT.), cTyn momymsrkmid (1
mT.), CTYA  YyYeHWYECKHMH Ha  MeTaulokapkace (16  mrt.),
nHbOpPMaIMOHHbIA cTeHa (1 mIT.), cToa A pasMenieHus npubopos( 2
IIT.)

1-204

CP

ITomermenue nis
CaMOCTOSATETBHON pabOTEI

Crombr (28 mmit.), cTymbst (48 mT.), MKad U CTEWIAXKU C JUTEPATYPOH,
KOMITBIOTCpHAsT TEXHHKA C BO3MOXKHOCTBIO TOJAKIIOYCHHS K CETU
"UnTepuer” u  olecriedeHHMeM  JocCTyna B 3JEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BATENBHYIO CpeIy OpraHu3anuu(4 mrT.).

1-401

CP

ITomermenue ais
CaMOCTOSATETBHON pabOTHI

KoMmbrotepHass TEXHHKa C BO3MOXKHOCTBIO IIOJKIIOUCHHS K CETH
"Untepuer" um  obecreyeHWeM  JOCTya B DIIEKTPOHHYIO
HHGOPMAMOHHO-00pa30BaTEeNBHYIO Cpelly OpraHu3aluu (HOYTOYKH,
MIePCOHAJBHBIC KOMITBIOTEPHI) (4 IIT.)

8. METOMYECKHE YKA3AHUSA /U OBYYAIOIIIUXCS IO OCBOEHHUIO JUCHUIIJIMHBI (MOZLY JIS)




Meroauka wu3ydeHUs IUCHUIUIMHBI MpeaycMaTpUBAaeT Hapsay C JEKUUSIMH, MPAKTUYECKUMH W Ja0OpaTOPHBIMH 3aHSATHIMH,
OpPraHU3aIMI0 CaMOCTOATENBHOW padOThl CTYIEHTOB, MNPOBEIACHHUE KOHCYJIbTAllMH, PYKOBOACTBO JOKIaJaMH CTYIEHTOB IS
BBICTYIUICHUST Ha HAYIHO-TIPAKTHICCKUX KOH(PEPEHITUIX, OCYIIECTRICHHE TEKYIIETO, MPOMEXKYTOYHOTO (HOPM KOHTPOJIS.

Cucrema 3HaHuil no gucuuiuinHe «Pusmka» QopMupyercs B Xolle ayIUTOPHBIX M BHEAyAMTOPHBIX (CAMOCTOSITEIBHBIX) 3aHSITHH.
Hcnonp3yst JEKUHMOHHBIA MaTepual, yIeOHHKH W ydeOHbIC MOCOOUS, MOMOJHUTEIBHYIO JIUTEPATypPy, IPOSBIss TBOPUYSCKUI MOIXO/,
OakaJiaBp TOTOBUTCA K TMPAKTHYSCKHMM | J1a0OpaTOPHBIM 3aHATHSAM, pacCMaTpuBas MX KakK IOMOJIHEHHE, YIiyOJieHue,
CHCTEMAaTH3aINIO CBOUX TEOPETUUECKIX 3HAHHU.

71 0cBOGHUS IUCIMIUIMHBI CTYCHTAaMH HEOOXOIUMO:

- MOCEIIaTh JISKI[MH, Ha KOTOPhIX B C)KATOM M CHCTEMHOM BH/C H3J1araroTCsi OCHOBBI JUCIUIUIUHBI: NAIOTCSA ONpPEIe/ICHHS
TIOHATUH, 3aKOHOB, KOTOPBIC IOJDKHBI 3HATH CTYJACHTBI, PACKPBIBAIOTCS 3aKOHOMEPHOCTH (H3MYECKHX SIBJICHUH M IIPOIIECCOB.
CTyaeHTy Ba)XHO MOHSTH, YTO JIEKIMsI €CTh CBOeoOpas3Has TBOpueckas (opma camMoCTosATeNbHOH paboTel. Hamo meiTatbes craTh
AKTHBHBIM COYYACTHHKOM JICKIIMH: IyMaTh, CPABHUBATH M3BECTHOC C BHOBbB IIOJIyYaCMBbIMH 3HAHHSIMH, BOWTH B JIOTHKY H3JIOKCHUS
MaTepuaia JIEKTOpOM, CJICIUTh 33 XOJOM €ro MBICICH, 3a €ro apryMeHTalueil, HaXoIuTh B HEll Kaxympecs BaM ciaboctu. Bo
BpeMs JISKITUM MOJKHO 3a/IaTh JIGKTOPY BOIIPOC, KEIATENbHO B TMHCBMEHHOW (opMme, YTOOBI HE MEIIaTh M HE HAPYIIATh JIOTHKH
npoBeneHus Jiekiuu. Ciymas JIeKIuio, cienyeT 3aHUKCHUpPOBaTh OCHOBHBIE HIEH, IMOJIOKeHHs, 0000mIeHus, BeIBOAB. PaboTa Haj
3aMuChl0 JIEKIIMKM 3aBepiiaercss noma. Ha cBexyro TosoBy (MOKa eie JIeKIHs B MaMsaTH) HAJ0 YTOYHHTh TO, YTO 3alKCaHo,
000TaTHTh 3aMHCh TEM, YTO HE YNAIOCh 3a)UKCHPOBATH B XOJI¢ JICKIIMH, 3alHACaTh B BHUJE BOIPOCOB TO, YTO HAJO TPOSCHUTH, JIO
KOHIIA TMOHATh. BakHO COOTHECTH MaTephall JEKIUW C TeMOW Y4eOHOH MporpamMMbl M YCTAaHOBUTH, KaKHWe €€ BOIPOCHI HAITH
OCBCIL[CHUE B MPOCIYIIAHHOW JieKinu. Torma mosne3Ho oOpamaTthes U K yuyeOHHKY. JIeKius U ydeOHHK HE 3aMEHSIOT, a JOTOJHSIOT
Apyr apyra.

- MOCEIIaTh MPaKTHYeCKUEe W JTa0OpaTOpHBIC 3aHATHS, K KOTOPBIM CIEAyeT TOTOBHUThCS M aKTHBHO Ha HHX padOTaTh.
3agaHusl K MPaKTHUECKOMY M JTaOOpaTOPHOMY 3aHSTHSM BbIAeT MpernoAaBaTellb. 3aJaHue BKIIOYaeT B ce0s OCHOBHBIE BOIPOCHI,
3a/1a4M, TECThI, JJabopaTopHbie pabOThl U pedepaThl s CaMOCTOATEIBHON PabOThI, JUTepaTypy. IIpakTHueckue W JabOpaTOpPHbBIC
3aHATUS HAYMHAIOTCSA C BCTYIMHTEIBHOTO CIIOBAa MpEMoJaBaTels, B KOTOPOM Ha3bIBAIOTCS IIENb, 3aJadyd W BOMPOCH 3aHsThsA. Ha
MPaKTUIECKUX 3aHITUSAX PEIIAOTCs 3a7a4yd, pa3OUparoTCsl TECTOBBIE 3aJaHUS U 3aJaHHs, BBIIAHHBIE JJISI CAMOCTOSTEIBHON paOOTHI.
Ha 1a00opaTOpHBIX 3aHATHAX CTYACHTBI CAMOCTOSTEIBHO BBIMOJHSIIOT JabOpaTopHbIe PabOThl HAa JIA0OPATOPHBIX YCTAHOBKAX W
crenaax. CTymeHTbI, MNPOMYCTUBINKE 3aHATHE, HIM HE TOATOTOBHBIIMECS K HEMY, MNPHIVIANIAIOTCS Ha KOHCYIBTAIMIO K
MpEeTnoIaBaTeNi0. 3aHsTHE 3aKAaHYUBACTCS MTOIBEJCHUEM UTOTOB: BBIBOJIAMHU IO TEME M BEICTABICHHEM OILIEHOK.

- CHUCTEMAaTUYeCKH 3aHUMAThCs CaMOCTOSTENbHON paboTOH, KOTOpas BKIIOYAaeT B ceOs M3ydeHHEe MaTepHallOB Y4eOHHKOB
W CTaTed W3 JUTepaTypbl Mo (QH3MKe, pelieHue 3ajad, HAUMCAHWEe TOKIANI0B, pedepaToB. 3aaHus I CAMOCTOSTEIBHON padOTHI
BBIJIAIOTCS TIPETIOIaBATEIICM.

- IIOJT PYKOBOJICTBOM TIPEITOIaBaTelNsl 3aHUMATHCS HAYYHO-HCCIEAOBATENLCKONH PabOTOM, YTO MPEIoiIaraeT BHICTYILICHHUS
C IOKJIa[JaM{ Ha Hay4YHO-TNPAKTUYECKUX KOH(DEPEHIUIX 1 MyOIHKALUIO TE3UCOB U CTATEil M0 UX pe3y/bTaTaM.

- MIPH BO3HUKAIOIIUX 3aTPYAHECHHUSIX MPU OCBOCHHU TUCHUIUIMHBI «DH3MKa», A HEYCHCBAIOIMINX CTYICHTOB U CTYJCHTOB,
HE IOCEIIAIOMNX 3aHATHUS, MPOBOIATCS E©KCHENENbHbIE KOHCYIbTAIM, HAa KOTOpPbHIC MPHUINIANIAIOTCS HEYCIIEBAIONINE CTYIEHTHI, a
TaK)Ke CTYICHTBI, HCIIBITHIBAIOIINE MOTPEOHOCTH B TOMOIIM MPETIOAaBaTeNs MPU U3YICHUH TUCIUTUINHBL.

[Tpu u3ydeHnn AUCHMILIMHBI «DU3HKaY CIIeAyeT YCBOUTH:

- OCHOBHBIC MOHSITHS ¥ 3aKOHBI (DU3UKH;

- Hay4HbIE METO/IbI TO3HAHUS;

- MOJIOXKEHHSL (PYHAAMCHTAIBHOM (DM3HUKHU TPH CO3AAHUM U PEANU3AIIMU HOBBIX TEXHOJIOTHIA U TEXHUKH.

INPAJIOXKEHHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



