MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)

YTBEPX/IAIO

JlupexTop nenapraMmeHTa 00pa3oBaHuUs

« »

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI

dusznka

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET
Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu

®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer
Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 1
Cemectp: 1, 2
Y4eOusiii mnan Habopa 2018 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpPEMCHU

II. E. Tposn
20

Ne Buapl yueOHO A€SITEIBHOCTH 1 cemectp 2 ceMecTp Bcero J2B107080%000
1 | Jlekuun 54 34 88 4acoB
2 |IIpakTHueckue 3aHATHS 54 34 88 4acoB
3 | JlaGopaTopHbie pabOTHI 36 26 62 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 144 94 238 4acoB
5 |CamocTosTenbHas paboTa 108 86 194 4acoB
6 | Bcero (6e3 ax3amena) 252 180 432 4acoB
7 |IloaroroBka M cava HK3aMeHa 36 36 72 4acoB
8 | OO6mas TpyI0eMKOCTh 288 216 504 JacoB
8.0 6.0 14.0 3.E.
Ox3ameH: 1, 2 cemecTp
,HOKYMEHT IIoAaIiMcCaH HpOCTOVI BJ'IEKTpOHHOI‘/JI IIOAIINCBIO
Vudopmaliysa o Bajenblie:
OUO: [lenyriaHoB A.A.
Jo/sKHOCTD: PexTop Tomck 2018

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nportokot Ne 123 ot « 7 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 rona, paccMoTpeHa U o00peHa Ha 3acelaHuM Kadeapbl QU3UKA «_ » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
HoueHT xad. pusuku A. B. TronbkoB

3aBenyronmii o0ecnieunBaromeii kad.
(17637091 E. M. Okc

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

JoneHT Kadeapbl paTuoTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

JHouent xadeaps! hpuszuku (HU3MKN) A. B. MenoBHuK
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUPOBAHUE Y CTYACHTOB IIEJIOCTHOTO MPEACTABICHUS O (PU3UICCKUX MPOIECCaX U SBICHUSIX,
MPOTEKAIOUIUX B MPUPOJIE, MOHUMAHMS BO3MOKHOCTEH COBPEMEHHBIX HAYyYHBIX METOJIOB MO3HAHUS IPU-
POIIbI ¥ BIIAJICHUS UMK HA YPOBHE, HEOOXOIMMOM JUIsl PEIICHUS MPAKTUYCCKUX 3a7ad, BOSHUKAIOIIUX B
xoJ1e Ipo(eCCUOHATILHON I TEIbHOCTH.

1.2. 3agaun IMCHMIIINHBI
— OcBoeHHE CTYIGHTaMH U YMEHHUE UCII0JIb30BaTh: OCHOBHBIX MOHSATUHM, 3aKOHOB U MOJIEJeH Me-
XaHUKH, TEPMOJMHAMUKH, DJIEKTPOMArHeTU3Ma, KoleOaHWid W BOJIH, ONTHUK, aTOMHOW (PU3HUKH, PU3HKH
TBEPJIOTO TeJa; METO/IOB TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO HCCIISIOBAaHMH B (PU3UKE; METOIOB OIIe-
HOK TTOPSIIKOB (DHU3UYECKHUX BETUUYHH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctumnnuna «®uszuka» (b1.5.6) otHOCHTCS K O510Ky 1 (6a30Bast 4acTh).
[TpenmecTBYIOUMME TUCIUTUIMHAMU, (OPMUPYIOIIMMH HaYaJbHbIe 3HAHUS, ABISIOTCS: Dusnka.
[Tocnenyromumu qucturuinHamMu sBisitores: dusuka, besonacHocTs xu3HenearenbHocTH, OCHO-
BBl TEOPUU PATUOIOKAMOHHBIX CUCTEM U KOMIUIEKCOB, OCHOBBI TEOPUHU PAIMOHABUTALIMOHHBIX CUCTEM U
komruiekcoB, OCHOBBI Teopuu 1eneit, Pacnpoctpanenue pamnoBosiH, CTaTUCTHYECKAs PaAHMOTEXHHKA,
DneKTpoIMHAMHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-4 cnocoOHOCTBIO MPENCTAaBUTh aJCKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAy4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKU;

— OIIK-5 cnocoOHOCTHIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYLIHOCTb MPOOJeM, BOSHUKAIOIIHUX B
xoJie MpohecCuoHaNbHOM 1S TeNbHOCTH, IPUBIICYB JJI UX PELICHUS COOTBETCTBYIOUINM (pU3HKO-MaTeMa-
TAYECKUH anmnapar;

B pesynpTrare u3ydeHus: IUCLUIIIMHBI 00YyJatOIUNACS JTO0JIKEH:

— 3HaTh OCHOBHBIE MOJIOKEHUSI U 3aKOHbI MEXaHUKH, MOJIEKYJSIPHON (PU3MKU U TEpMOJIUHAMMU -
KU, IPUPOY KONleOaHU U BOJH, 3JIEKTpOMarHeTu3mMa, ONTHK, aTOMHON (PU3UKH, (PU3UKH TBEPAOTO Tena.

— yMeThb Vcronb30BaTh TEOPETUYECKUE 3HAHUS NIPU OOBSICHEHUU PE3yNbTaTOB HKCIIEPUMEHTOB,
BBISIBJISITh (DU3MUYECKYIO CYIIHOCTh MPOGECCHOHANBHBIX 3a/1a4, MPUBJIEKaTh MOSy4yeHHbIe 3HAHUS U Gu-
3UKO-MaTeMaTUYECKHUN annapar Ajs UX peleHusl.

— Baajerb HaBbikamu pu3ndecKux UCCIeI0BaHMM.

4. O0beM TMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TpyI0eMKOCTh TUCITUILIMHBI cocTaBiseT 14.0 3a4eTHBIX €IWHHMIIBI U TPEJCTAaBICHA B Ta-
ommne 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunbl yueOHOM 1esITeIbHOCTH Bcero uacos CemecTpsl
1 cemecTp 2 ceMecTp

AynuTopHbI€ 3aHATUSA (BCETO) 238 144 94
Jlexknuu 88 54 34
[IpakTuyeckue 3aHATUS 88 54 34
JlaboparopHbie pabOTHI 62 36 26
CamocTtosiTenbHas paboTa (Bcero) 194 108 86
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 92 48 44
pabotam

[TpopaboTka JIEKITMOHHOTO MaTepuaia 25 16 9
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[ToaroroBka Kk MpaKTUYECKUM 3aHSATHUSIM, 77 44 33

CeMHHapam

Bcero (0e3 ax3amena) 432 252 180
ITonroroBka m crada sK3amMeHa 72 36 36

OO01mas Tpy10eMKOCTb, 4 504 288 216
3auetHble EauHuIb! 14.0 8.0 6.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJIBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

= = = 2 @ 3 =
: o ° 5} = 5
=2 jas] O O % s O] s
Y s S, s FoS 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) =9 o o O S5
= = S s 5 O s £
= = O m & @ e
1 cemecTp
1 Mexanuka 8 8 4 26 46 | OIIK-4, OIIK-
5
2 MonexynsipHas (pu3HMKa U TEpMOAUHA- 10 10 8 26 54 | OIIK-4, OIIK-
MHKa 5
3 DnexkTpuuecTBO 12 12 8 26 58 | OIIK-4, OIIK-
5
4 DIeKTpOMarHeTu3M 12 12 8 16 48 | OIIK-4, OIIK-
5
5 Konebanust ¥ BOJIHBI 12 12 8 14 46 | OIIK-4, OIIK-
5
Hroro 3a cemectp 54 54 36 108 252
2 cemecTp
6 BoiHOBas onTuka 12 10 8 24 54 | OIIK-4, OIIK-
5
7 KBaHTOBAs ONTHKA 10 12 10 31 63 OIIK-4, OIIK-
5
8 AtoMHas uznka 12 12 8 31 63 | OIIK-4, OIIK-
5
Hroro 3a cemectp 34 34 26 86 180
Hroro 88 88 62 194 432
5.2. Coaep:xanue pa3aejioB IUCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 3 £
HazBanus pa3aeioB Coz[epxcaHHe pa3aciioB JUCHUILIMHBI 110 JIEKIIUAM 5 = §~ 5
o) S E
= S
4
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1 cemecTp

1 Mexanuka ®dusnka kak pyHgamMeHTanbHas Hayka. Kunemaruka. 8 OIIK-4,
JlnHamuka MaTepraibHON TOYKHU. 3aKOHBI COXpaHe- OIIK-5
HUs1. MexaHuka TBEpIOro Tena.
Hroro

2 MonexynspHas ¢pusnka | YpaBHEHHE COCTOSHHS HI€aIbHOTO Ta3a. M3omporec- 10  |OIIK-4,

U TEPMOJIMHAMHKA cel. Knnaccuueckue craTuCTUKU. SIBleHNs nIepeHoca. OIIK-5
O6patimMble 1 HEOOpaTHUMbIE POLECCHl. DHTPOIIHUS.
Uroro 10

3 DeKTpUYeCTBO DJIEKTPUYECKOE T0JI€ B BAKyyME. DJIEKTPUUECKOE 12 OIIK-4,
1oje B AuAJIeKTpUKe. [IpOBOTHUKY B 3JIEKTPUUECKOM OIIK-5
rosie. DHeprus aekTpudeckoro noist.[locrosHHbIM
3JIEKTPUYECKUN TOK.
Hroro 12

4 DyeKTpoOMarHeTu3m MarnuTtHOe noje B Bakyyme. MarHutHoe noiie B Be- 12 | OIIK-4,
LIECTBE. DJIEKTPOMarHuTHasl MHAYKIHS. YPaBHEHHUS OIIK-5
Makcseinna.
Hroro 12

5 Konebanus 1 BOJIHBI Konebanus. BoaHsl. 12 OIIK-4,
ViToro 12 OIK:S

Hroro 3a cemectp 54

2 ceMecTp

6 BonnoBas ontuka Wntepdepennus cera. Judpakuus csera. [lomspu- 12 | OIIK-4,
3a1Ms CBETA. OIIK-5
Hroro 12

7 KBanTOBas onrTuka TemnoBoe uznydenue. OTOHBI. 10 | OIIK-4,
Htoro 10 |OHK-S

8 AtomHas pusmka Bboposckast Teopust aToma. D1€MEHTBI KBAaHTOBOW Me- 12 | OIIK-4,
xaHuku. HepaBHOBecHbIe MakpocucTeMbl. ClIOHTaH- OIIK-5
HO€ U BBIHYXJICHHOE U3J1yUYEHHUE.
Hroro 12

Hroro 3a cemectp 34

Hroro 88

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (MTPEABIAYIIMMA) H
obecrieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME MPEJICTABIEHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3znenoB gaHHON AMCUUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO
HauMeHOBaHUE NUCIUILIUH n3ydeHre o0ecneurBaroIuX U 00eCceunBaeMbIX JUCIUILIUH

1 2 3 4 5 6 7 8

[IpeamecTByrOmMME TUCITUATIIUHBI

1 ®usnka + + + + + + + +
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[Tocnenyromuye TUCITUTITUHBI

1 duzuka + +
2 be3onacHOCTB KU3HEIESATENh- N . " N . " N
HOCTH
3 OCHOBBI TEOPHUH PATUOIOKALIN- n n n n
OHHBIX CUCTEM U KOMILIEKCOB
4 OCHOBBI TEOPUHU PATUOHABUTA- n n n "
LIUOHHBIX CUCTEM U KOMILIEKCOB
5 OcHoBBI TEOpHUH LiETIEN
6 Pacnpoctpanenue paauoBOIH +
TATUCTUYECK HOTEXHHU-
7 CraTHCTHYECKAs! PaHOTE N . n N . n "
Ka
8 DnexTpoaruHaMuKa + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POpMUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI

CooTBeTCTBHE KOMHGTGHHHIZ, (bOpMI/IpyeMLIX Ipu HU3Yy4YCHUU ITUCHUILIIMHBI, 1 BHIOB 3aHATHI

IpeJCTaBIeHO B Ta0nuue 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MTPH U3YYEHUH TUCIUILTUHBI, U BUIOB 3aHS -

THI
§ Bunnl zanstuin
g o . .
© o
) <
5 y & 8 S DopMBI KOHTPOJIS
s = 5 g Z
S = = O
~ =
OIIK-4 + + + + Kontponwsnas pabota, Jk3a-
MeH, KomnokBuywm, 3amura
oruera, OTyer 1o yabopa-
TOpHOM pabote, Tect
OIIK-5 + + + + KonTposbHas pabota, Jk3a-
MeH, KomnokBuywm, 3amura
oryera, OTyer 1o yabopa-
TOpHOM pabdote, Tect

6. UnTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHU 00yUEeHHUS

He npenycmotrpeno PVYII.

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.

7. JIabopaTopHblie padoThI

Tabmuma 7.1 — HammeHoBaHue 1a00paTopHBIX padoT

HazBanus pa3acioB

HaumeHnoBaHue 1a00paTopHBIX paboT

TpynoeMKocCTb,

q

dopmupyembie
KOMIIETEHIIUU

1 cemectp

1 Mexanuka

OHpeIIeHCHI/Ie MOMCHTA MHCPIIUHU TBCPABIX TCII

N

Hroro

N~

OIIK-4,
OIIK-5

2 MonekynspHas ¢usuka |OrnpeneneHre OTHOMEHHS TETNIOEMKOCTE! Ta3a MeTo-
nom Knemana-Jlezopma

" TCPMOJUHaAMUKaA

OITK-4,
OI1K-5
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N3yuenue pacnpeneneHus Makcsernia

4
Hroro 8
3 DnekTpuuecTBO N3yyenue 351eKTpOCTaTUYECKOro Mot 4 OIIK-4,
o K-
N3ydeHue cBOMCTB TUAIEKTPUKOB B MOJI€ TIOCKOIO 4 OIIK-5
KOHJIeHCaTopa
Hroro
4 DyeKTpOMarHeTu3m N3yyeHnne MarHuTHOTO OJIsI KPYrOBOIO TOKa OIIK-4,
OIIK-5
Omnpenenenne yaeapHOTo 3apsaaa dJI€KTpOHa METOIOM
MarHeTpoHa
Hroro
5 KonebGanus 1 BOJTHBI N3ydyenune 3aryxaromux 3JIeKTPOMarHUTHBIX Kojeba- 4 OIIK-4,
HUU OIIK-5
CrnokeHre B3aMMHO TIEPIICHANKY/SIPHBIX KOJICOAHMIH, 4
¢burypst Jluccaxy
Hroro 8
Hroro 3a cemectp 36
2 cemecTp
6 BonHoBast onTuka N3yuenune uaTepdepeHITNH JIA3EPHOTO U3ITYICHHS. 4 OIIK-4,
OmnpiT FOHra OIIK-5
Nzyuenne qudpakiuum Ja3epHOTo U3IYUEeHUs Ha OJI- 4
HOMEpHOU MU PaKIIMOHHON perieTke
Hroro
7 KBanToBas onTuka Buemnwmii poroaddext. M3yuenue 3akona CroneroBa 4 OIIK-4,
U TipoBepka GopMyibl DHHIITeHA OIIK-5
TeroBoe u3ny4yeHue 6
Hroro 10
8 AtoMHas pusnka Nzyuenue cnextpa aroma Bogoposa. (Iloct. Punbep- 4 OIIK-4,
ra) OIIK-5
[IpoBepka COOTHOIIEHHS HEOTIPEACIIEHHOCTEN IS 4
dhoToHOB
Hroro 8
Hroro 3a cemectp 26
Uroro 62
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUHN (CEMUHAPOB) MpHBeeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 =
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
S g =
a o 2
= o
1 cemectp
1 Mexanuka Kunemarnka noctynarenbHOro M BpalareabHOro 8 OIIK-4,
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JBYDKEHMSI. 3aKOHBI TUHAMUKH MOCTYTATEIbHOTO U
BpalaresnbHoro apuxkeHus. Padora u sneprus. 3ako-
Hbl COXpaHEHHUsI UMITYJIbCa, MOMEHTa UMITYJIbca U
SHEpPTrUHu.

Htoro

OIIK-5

2 MonexynsipHast pusnuka
U TEPMOJUHAMUKA

H3onporiecchl, TEMI0EMKOCTh MHOTOATOMHBIX T'a30B.
Pacnpenenenune makcsemna u bonsumana. IlepBoe Ha-
yajo TepMoauHaMuku. [{ukiel. Bropoe Havano tep-
MOJAMHAMHUKU. DHTpONUs. SBIeHUs epeHoca.

Hroro

10

OITK-4,
OIIK-5

3 DJEeKTPUUECTBO

3axoH Kynona. Hanpsik€eHHOCTb 3JIEKTPUUECKOTO
nosis. Teopema raycca. [Torennman. Pabora cui iiek-
TpOocTaTH4eCKoro noss. BeuecTBo B anekTpocTaThye-
CKOM T10J1€. DNEKTPOeMKOCTh. KOHIeHCaTOPBI. 3aKOHbI
Kupxroda s neneit mocrostHaoro Toka. [1moTHOCTR
TOKa.

12

HUroro

12

OITK-4,
OITK-5

4 DneKTpoMarHeTu3mM

MaruutHoe none. 3akoH buo-Casapa-Jlamnaca. Cuna
amniepa. Cuna Jlopenua. [Ipumenenne Teopemsl 0
LUPKYJIALUHA BEKTOpa MarHUTHOM MHIYKIUH JUIS pac-
4yeTa NoJiel. DIeKTPOMArHUTHAs NHAYKIUSA. DHEPrus
MarHMTHOTO IOJIA.

12

Hroro

12

OIIK-4,
OIIK-5

5 Konebanus v BOIHBI

I'apmonnyeckue konedanus. CnoxxeHne rapMOHHUYE-
CKHUX KoJIeOaHH. 3aTyXaroIne IeKTPOMAarHUTHbIE
KosieOaHusl. BEIHYKIeHHBIE JIEKTPOMAarHUTHBIE KOJIe-
OaHus1. DJIEKTpOMarHuTHbIE BOJHBIL. DddexT Jlome-

pa.

12

Htoro

12

OITK-4,
OITK-5

Hroro 3a cemectp

54

2 cemectp

6 BoiHoBasg onTuka

I'eomeTpuueckas 1 onTUYecKasi pa3HOCTh X0 JTydel.
Wurepdepennus creta. Judpaxuus csera. [lonspu-
3alus CBeTa.

10

HUroro

10

OIIK-4,
OIIK-5

7 KBaHTOBAs ONTHKA

TemnoBoe uznydyenue. Baeurnuit porosrddext. -
¢dext Komnrona. ®otonsl. Umnysbc ¢potona. JlaBne-
HUE CBETa.

12

Hroro

12

OIIK-4,
OIIK-5

8 ATtoMHas uznka

BonnoBeie cBolicTBa MuKkpoyacTull. Teopus aroma Pe-
3epdopaa-bopa. Criektpsl atomoB. @opmyna baabme-
pa. YpaBuenue lllpeaunrepa. KBantossie uncia.

12

Htoro

12

OITK-4,
OITK-5

Hroro 3a cemectp

34

Hroro

88
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al o g
= S
1 cemectp
1 Mexanuka IloaroToBka K mIpakTH4e- 10 |OIIK-4 Komnoxsuym, KouTpoiab-
) y )
CKHUM 3aHSATUSIM, CEMHHA- OIIK-5 Has pabora, OT4eT 1o ja-
pam 6opatopHoii padore, Tect
[IpopaboTka JTeKIIHOHHOTO 4
MaTepuana
OdopmieHre 0T4ETOB 110 12
nabopaTOpHBIM paboTam
Hroro 26
2 MonekynspHas ¢usuka |IloaroroBka k nmpakruue- 10 |OIIK-4 Komnoksuym, Kontpoiis-
2 2
U TEPMOJMHAMHUKA CKUM 3aHSATHSAM, CEMHUHA- OIIK-5 Hast pabora, OTuer 1o na-
pam O6opatopHoii padote, TecT
[TpopaboTka TeKIHOHHOTO 4
MaTepuaita
OdopMieHHE OTYETOB T10 12
nabopaTtopHbeIM paboTam
Uroro 26
3 DNEeKTpUYECTBO [TogroroBka Kk mpakTuue- 10 |OIIK-4 Komnoxsuym, Koutpois-
) y )
CKHUM 3aHSATUSIM, CEMHHA- OIIK-5 Has pabora, OT4eT no ja-
pam 6opatopHoii padore, Tecr,
[TpopaboTka JIEKITMOHHOTO 4 JKk3ameH
Matepuana
OdopmieHre 0T4ETOB 110 12
nabopaTOpHBIM paboTam
Hroro 26
4 DIeKTpOMarHeTu3M [ToaroroBka k mpakTuue- 8 |OIIK-4, | KomnokBuyMm, KoHTposb-
CKMM 3aHATUSAM, CEMHUHA- OIIK-5 Has pabota, OTyer 1o na-
pam O6opatopHoii padore, TecT,
[TpopaboTka TeKIHOHHOTO 2 Jksamen
MaTepuaita
OdopMieHHE OTYETOB IO 6
nabopaTtopHbeIM paboTam
Uroro 16
5 Konebanus 1 BOJTHBI [TogroroBka k mpakTuue- 6 |OIIK-4 Komnokxsuym, Koutpoiis-
) y )
CKHUM 3aHSATUSIM, CEMHHA- OIIK-5 Has pabora, OT4eT no ja-
pam 6opatopHoii padore, Tecr,
[TpopaboTka JIEKITMOHHOTO 2 JKk3ameH
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Marepuaia

OdopmieHre 0TYETOB TI0 6
J1abopaToOpHBIM paboTam
Hroro 14

Hroro 3a cemectp 108
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa

2 ceMecTp

6 BosHOBas onTHka [ToaroroBka K mpaxkTu4e- 9 |OIIK-4, | Komnoksuym, KoHTposs-
CKHUM 3aHSATHSM, CEMHUHA- OIIK-5 Hast paborta, OTuer mno na-
pam O6opatopHoii padore, TecT,
[IpopaboTka TeKIHOHHOTO 3 Jksamen
Matepuaia
OdopmieHre OTYETOB 10 12
J1abopaTOpHBIM paboTam
Hroro 24

7 KBaHTOBas ONTHKA IToaroroBka K mpaxkTuye- 12 |OIIK-4, |KomnokBuyMm, KoHTpoOIIB-
CKUM 3aHSITHSIM, CEMHUHA- OIIK-5 Has pabora, OT4eT mno ja-
pam 6opatopHoii padore, Tecr,
[TpopaboTka JIEKIIMOHHOTO 3 Jk3aMeH
MaTepuana
OdopmiieHre 0TIETOB TIO 16
JabopaToOpHBIM paboTam
Hroro 31

8 AtomHas (usmka [ToaroroBka K mpaxkTu4e- 12 |OIIK-4, |KomnokBuym, KoHTposib-
CKHUM 3aHSATHSAM, CEMHUHA- OIIK-5 Has paborta, OTuer mno na-
pam O6opatopHoii padore, TecT,
[IpopaboTka TeKIHOHHOTO 3 Jksamen
Matepuaia
OdopmieHre 0TYETOB T10 16
J1abopaTOpHBIM paboTam
Hroro 31

Hroro 3a cemectp 86
IloaroroBka u cagaya sK3a- 36 Ok3ameH
MEHa

Hroro 266

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

11.1. banabHble OLIEeHKH /JIs1 3JIEMEHTOB KOHTPOJIA

CornacosaHa Ha noprtane N2 30682

OneMeHTHl yueOHOH MakcumanbHbIN MakcumabHbIN MakcumanbHbII Bcero 3a
NEeSATETHHOCTH 6amn Ha 1-yto KT ¢ | Gamn 3a mepuon 0aut 3a mepuos ceMecTp
Hauyana ceMectpa | mexay 1KT u 2KT | mexny 2KT u Ha
10



KOHEII ceMecTpa
1 cemectp
3amuTa oTuera 8 8 8 24
KomnokBuym 5 5 10
KonTponbhas pabota 5 5 10
OtyeTt no nabopaTopHO 7 7 7 21
pabote
Tect 5 5
Hroro makcumym 3a nepu- 15 25 30 70
on
DK3aMeH 30
Hapacraromum utorom 15 40 70 100
2 cemectp
3aimuTa oT4eTa 5 5 8 18
Komnokuym 5 5 5 15
KonTposasnas pabora 5 5 5 15
Otuer no naboparopHoit 5 5 7 17
pabote
Tect 5 5
Wroro makcumymM 3a nepu- 20 20 30 70
on
OK3aMeH 30
Hapacraromum ntorom 20 40 70 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeacTaBieH B Tabmume 11.2.
Tabmuma 11.2 — Ilepecuer 6aJT0B B OIICHKH 32 KOHTPOJbHBIE TOUKH
Bamibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaabHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TabaMLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporto)
75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. CagenneB, U.B. Kypc oOmeit ¢uzuku. B 3 1. Tom 1. Mexanuka. MonekynasipHas ¢pu3uka:
YuebHOe mocobue [DneKTpoHHBIN pecypc] : yuebd. mocodue — InextpoH. naH. — Cankrt-IlerepOypr :
Jlanb, 2018. — 436 c. — Pexxum goctyma: https://e.lanbook.com/book/98245. — 3arn. ¢ skpana. [Dnek-
TpOHHBIN pecypc]| - Pexxum noctyna: https://e.lanbook.com/book/98245, nara obpamenus: 11.06.2018.

2. Cagenne, U.B. Kypc obmeit ¢puzuku. B 3 1. Tom 2. DnekTpruuecTBO U MarHeTusMm. BoOJHBL
Orntuka [DnexTpoHHBIN pecypc] : yuebd. mocodue / .B. CaenbeB. — DnektpoH. qaH. — Cankr-Iletep -
oypr : Jlanb, 2018. — 500 c. — Pexxum goctyma: https://e.lanbook.com/book/98246. — 3arn. ¢ skpaHa.
[OnmekTponHBIi pecypc] - Pexum moctyma: https://e.lanbook.com/book/98246, nata oOparieHus:
11.06.2018.

3. CasenbeB, U.B. Kypc obmeit ¢usuku. B 3 1. Tom 3. KBantoBas ontuka. AtomHas (usuka.
®dusnka TBeproro tesa. Gu3nka aTOMHOTO si/ipa U AIeMEHTAapHBIX YacTUILl [ DJIeKTpOHHBIN pecypc] : yuel.
nocobue / U.B. CaBenbeB. — Onektpon. naH. — Cankt-IletepOypr : Jlanp, 2018. — 320 c. — Pexum
nocryna: https://e.lanbook.com/book/106893. — 3ari. ¢ skpana. [DaeKTpoHHBIN pecypc] - Pexxum nocty-
na: https://e.lanbook.com/book/106893, nara obpamenus: 11.06.2018.

12.2. lonoiHuTEIbHAS JIUTEpPaTypa

1. Cagennes, .B. COopHUK BOMpOCOB U 3aj4a4 mo oOuiei ¢uzuke [DneKTpoHHbIH pecypce] :
yueb. mocobue / .B. CaBenbeB. — DnextpoH. nan. — Cankr-IlerepOypr : Jlanb, 2018. — 292 ¢. — Pe-
xuM foctyna: https://e.lanbook.com/book/103195. — 3arn. ¢ skpaHna. [OnekTpoHHBIN pecypc] - Pexum
noctyna: https://e.lanbook.com/book/103195, nara obpamenus: 11.06.2018.

2. HUpopos, N.E. 3agaun no obmeit pusuke: YuebHoe nocobue [DneKTpoHHbIH pecypce] : yueO.
nocobue — OnektpoH. gaH. — Cankr-IletepOypr : Jlanp, 2018. — 420 ¢. — Pexum noctyma:
https://e.lanbook.com/book/99230. — 3arn. ¢ skpaHa. [DaeKTpoHHBIH pecypc] - Pexum nocryma:
https://e.lanbook.com/book/99230, nara obpamenus: 11.06.2018.

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs

1. Mexanuka: Y4eOHO-METOJMUECKOE MOCOOME MO AyIUTOPHBIM IMPAKTUYECKUM 3aHATUAM U
camocrosTenbHon padote / I'puboB FO. A., 3enun A. A. - 2018. 64 c. [DnextpoHHbIi pecypc]| - Pexxum
noctyna: https://edu.tusur.ru/publications/7662, nara obpamenus: 11.06.2018.

2. MonekynspHasi pU3HKa ¥ TEPMOJUHAMUKA: Y YeOHO-METOMMIECKOE TT0COOre 1Mo ayIMTOPHBIM
NPAaKTUYECKUM 3aHATHSIM U caMOCTOsTeNbHOM padore / Bypposunun B. A. - 2018. 85 c. [DnexTpoHHbIi
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/7520, nata obpamenus: 11.06.2018.

3. DJeKTpUuYecTBO U MarHeTu3M: Y4eOHO-MEeTOIUYecKoe MocoOue Mo ayTUTOPHBIM IpaKTH4e-
CKHM 3aHITHSIM U camocTosTenbHON padoTe / BypaueBckuii FO. A. - 2018. 137 ¢. [DnekTpoHHBIH pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/7729, nata o6pamienus: 11.06.2018.

4. KoneOaHusi 1 BOJHBI: Y4eOHO-METOAUYECKOE TOCOOUE M0 AyAUTOPHBIM MPAKTUUECKUM 3aHs -
TUSIM U caMocTosTenbHOM padote / Knmumos A. C., Menosauk A. B., FOmkos 0. I - 2018. 114 c. [Dnex -
TpOHHBIN pecypc]| - Pexxum noctyna: https://edu.tusur.ru/publications/7652, nata obpamenus: 11.06.2018.

5. BonHoOBas u KBaHTOBas ONTHKA: Y4YeOHO-METOANYECKOE [TOCOOHE MO ayTUTOPHBIM IpaKTHYe-
CKHM 3aHATHIM U camocTosTenbHoi padore / Opnosckas JI. B., MiBanosa E. B., Opnosckas A. B. - 2018.
127 c. [DnexTpoHHbIi pecype| - Pexxum goctyma: https://edu.tusur.ru/publications/7694, nara oGparie-
aus: 11.06.2018.

6. AtomHas ¢uzuka u pusnka TBEPAOTO Tena: YueOHO-METOAUUYECKOe T0coOHe M0 ayUTOPHBIM
MPAKTUYECKUM 3aHATHSIM U caMmocToATenbHOU padore / Jlsuun A. B., Uyxkos 1O. II. - 2018. 147 c.
[OnexTponHsbIii pecypc| - Pexum moctyma: https://edu.tusur.ru/publications/7691, nara oOpamienus:
11.06.2018.
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7. OmnpexneneHre MOMEHTa MHEPLUHU TBEPABIX Tel: PykoBoncTBO K mabopaTtopHoii padore o ¢u-
suke / TrorpkoB A. B., I'pubo FO. - 2016. 12 c. [DnektponHbIii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/6692, nata obpamenus: 11.06.2018.

8. OrmpeneneHre OTHOILICHHS TEIUIOEMKOCTEH rasa METOJIOM KileMaHa-ie30pMa: PyKoBOACTBO K
naboparopHoii pabore / Cokornosa U. B., IBanoBa E. B. - 2012. 6 c. [DnektponHslit pecypc] - Pexxum no-
cryma: https://edu.tusur.ru/publications/3035, nata obpamenus: 11.06.2018.

9. MWzyuenme pacnpeneineHuss Makcpema: Meroquueckue ykasaHHus K jabopaTopHoil pabote /
bypaouniua  B. A, - 2018. 9 c¢. [DnekrpoHHbldi pecypc] - Pexum  pgoctymna:
https://edu.tusur.ru/publications/7643, nata obpamenus: 11.06.2018.

10. M3ydeHue 3aeKTpOCTATHUECKOrO ToJst: MeTomudyeckne ykasaHusl K jjaboparopHoi padote /
NBanoa E. B., MemoBuuk A. B. - 2018. 9 c. [DnekrtponHslii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/7644, nata o6pamenus: 11.06.2018.

11. V3yueHue CBOMCTB AMAIEKTPHKOB B TOJIE MIOCKOTO KOHAEHcaTopa: MeTonuueckue yKa3aHus
K JabopatopHoit padore / bypauesckuii FO. A. - 2012. 15 c¢. [DnexTponnslii pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/873, nara obpamenus: 11.06.2018.

12. V3ydyeHre MarHUTHOTO TIOJIS KPYTOBOTO TOKa: MeToaudeckre yKazaHus K J1abopaTopHO pa-
6ote / MBanoBa E. B., MenoBuuk A. B. - 2018. 13 c. [OnekrponHslii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7646, nata o6pamenus: 11.06.2018.

13. OmnpeneneHue yaeapHOTO 3apsia JIEKTPOHA METOAOM MarHeTpoHa: MeToauueckue yKa3zaHus
K JabopartopHoit padote / bypaueBckuii 0. A. - 2011. 14 c. [DnextponHsiii pecypc]| - Pexxum moctyma:
https://edu.tusur.ru/publications/864, nara obpamenus: 11.06.2018.

14. CnoxxeHre B3aMMHO TMEPIICHIUKYIIPHBIX Konebanuit ¢purypsl Jlnccaxy: Meroauueckue yka-
3aHMs K JlabopaTtopHoii pabore / bypaueBckuii FO. A. - 2011. 9 ¢. [Qnekrponnslii pecypce] - Pexxum mgocty-
na: https://edu.tusur.ru/publications/872, nata o6pamenus: 11.06.2018.

15. UzyueHue 3aTyXalolMX 3JIEKTPOMArHUTHBIX KoneOaHuii: Meroauueckue yka3zaHus K Jiabopa-
TopHOW pabore / bypmoBummn B. A. - 2018. 14 c. [DnektpoHHBId pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7641, nata obpamenus: 11.06.2018.

16. N3ydyenune wHTEpEpeHIMH JA3epHOTO HM3ITydeHUs: YueOHo-MeTroauyeckoe mocodue / Op-
aoeckas JI..  B. - 2010. 9 c¢. [OnexrpoHHbli  pecypc] - Pexum  poctyna:
https://edu.tusur.ru/publications/911, nara oopamenus: 11.06.2018.

17. Uzyuenune nudpakuuy JTa3epHOTO U3IYUYCHUS Ha OJHOMEPHOW IH(PPAKIMOHHOW pelIeTKe:
YyebHo-meronnueckoe mocodbue / Opnosckas JI. B., Opnosckas A. B. - 2010. 9 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/914, nata oopamenus: 11.06.2018.

18. Buemnuii dotorddext. M3yuenne 3akoHa CtosneToBa W mpoBepka (GopMybl DWHINTEHHA:
Mertoauueckue yka3zaHus K JiaboparopHoit padore / bypnosunun B. A. - 2018. 12 c¢. [D1eKTpOHHBIN pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7638, nata obpamenus: 11.06.2018.

19. TemnoBoe uznyuenue: PykoBoacTBo k aboparopHoit padore no ¢usuke / Kimumos A. C., Me-
moeauk A, B. - 2017. 15 c¢. [OnekrtponHeli  pecypc] - Pexum = pmocryma:
https://edu.tusur.ru/publications/7607, nata obpamenus: 11.06.2018.

20. IIpoBepka COOTHOIIECHHUSI HEOMPEASICHHOCTEH 111 (GOTOHOB: PyKOBOACTBO K jabopaTopHOi
pabote no pusuke / Kimumos A. C., FOmkos 1O. T - 2014. 12 c. [DnexTpoHHsIii pecype] - Pexxum gocty -
na: https://edu.tusur.ru/publications/7608, nara oo6pamenus: 11.06.2018.

21. UccnenoBaHue criekTpa atoma Bojopoja: Meronuueckue yka3zaHus K jJadoparopHoit padore /
3axapoB H. A., KupuwmioB A. M. - 2011. 18 c. [OnekTpoHHslii pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/917, nara obpamenus: 11.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEH]IYETCSl CIOIb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIE  CHCTEMBI, kK kotoppiM y TYCYPa  ectpb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecre4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEYNBAOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuebHas aymMTopus

yqe6Ha51 ayauTopus Jis IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus JJIs MpOBE-
JICHMS 3aHATUN MPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
NMOMCHICHUC JId MMPOBCACHUS I'PYHIIOBBIX U MHAUWBHIYAJIbHBIX KOHC}’HI)TaIlI/If/'I, NMOMCEIICHUE JId ITPOBEAC-
HUSI TEKYILLEr0 KOHTPOJIA U MPOMEXKYTOUHON aTTecTaluu

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 303 ay.

Onucanue uMerouierocs 000pya0BaHuUsA:

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpammHoe obecnieueHue He TpedyeTcs.

VYueOHast aymuTopus

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO THUMA, yueOHask ayIUTOPHs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHUE IS TPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIIUMA, TOMEIICHNE sl TIPOBE/Ie-
HUS TEKYIIET0 KOHTPOJIA U MMPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 305 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

YyeOHas aymuTopus

y‘I€6Ha$I aYI[I/ITOpI/ISI JJIA HpOBCI[GHI/ISI 3aH$ITI/II>'I JICKITMOHHOI'O THIIA, yqe6Ha51 aYIII/ITOpI/ISI JJISA HpOBe-
JIEHUS 3aHATHHA TPAKTUYECKOTO THIA, yueOHas ayIuTOPHs JIJIs MPOBEACHUS 3aHATHH CEMHUHAPCKOTO THUIIA,
IIOMCIICHUC IJIA HpOBe,Z[GHI/IS'I prr[HOBI:IX u I/IHZII/IBI/II[yaJII)HI)IX KOHchIBTaIlI/If/'I, IIOMCIICHUC IJIsA HpOBeIIC-
HUS TEKYIIETO KOHTPOJIA U MTPOMEKYTOYHOM aTTECTAINH

634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 307 ayn.

Ornrcanre UMEIOIIETOCs 000PYI0BaHHUS:

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo npenomaBarens.
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IIporpammHoe oOecrieueHne He TpedyeTcs.

VYueOHas aymuropus

yueOHas ayuTOpuys JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBeE -
JEHUS 3aHATUN MPAKTUYECKOTO TUIA, YdeOHast ayaquTOpHs ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE I TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE AJIsl IPOBe/e-
HUS TEKYIIETO KOHTPOJISA U IPOMEKYTOYHOM aTTeCTaIluU

634034, Tomckas obnacts, . Tomck, Bepmmauna ynuna, 1. 47, 325 ayn.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

YueOHas aymuTopus

yueOHas ayIuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATUN NMPAKTUYECKOro TUIMa, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIEHHUE IS TIPOBEACHHSI TPYMIOBBIX U MHIUBUAYATbHBIX KOHCYIBTAIMMA, TIOMEIICHNUE ISl TIPOBE/IC-
HUS TEKYLIET0 KOHTPOJIA U IPOMEXKYTOUHOM aTTecTaluu

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 326 aym.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmMHOe oOecrieueHre He TpeOyeTcsl.

VYueOHas aymuTopus

yueOHas ayuTopus JUIsl MPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl POBE -
JIEHUS 3aHATUN MPAKTUYECKOTO TUIA, YdeOHas ayaquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE IS IPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE AJIsl IPOBe/e-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluU

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 47, 431 ayn.

Ornucanue UMEIIErocs 000PyIOBaHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne IS J1adopaTopHbIX padoT

JlaGopaTtopust kBaHTOBOU (hU3UKH

yueOHasl ayUTOpus JJIsl IPOBEICHHsS 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs PO -
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 229 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopuslit MakeT "KBanToBas ¢usuka" (10 mr.);

- [IepconanbHBIN KOMIBIOTED;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpammHoe obecrieueHue:

— LibreOftice

— Microsoft Windows 7 Pro

— Pacuer norpemHocTei puznyecKkux u3MepeHuit

Jlaboparopusi aNeKTpUUECTBA U MarHeTU3Ma

yueOHasi ayTuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUMA

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 219 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- JJabopaTtopHbIii MakeT « INEKTPUIECTBO U MarHeTu3M» (12 1mit.);
- [lepconanbhblii koMnbroTep (12 mIT.);

- KonTpomnep n3mepennii (12 mr.);

- ocka Genast 1uisi MMChbMa MapKepoM;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

ASIMEC

LibreOffice

Microsoft Windows 7 Pro

— Pacder morpemnHocTe# pU3HUESCKUX H3MEPEHUI

Jlaboparopusi TepMOIMHAMHUKHI

yueOHast ayTuTOpus ISl IPOBEICHHS 3aHITUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs ISl TIPO-
BEJICHUS 3aHITHI 1a00paTOPHOTO THMA

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, a. 74, 223 ay.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JJabopaTopHbIil MakeT Mo TepMoguHAMUKE (6 IIT.);

- [lepcoHanbHBIN KOMIBIOTED;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— LibreOftfice

— Microsoft Windows 7 Pro

— Pacyer norpemHocTel pusnueckux N3MepeHHi

JlaGopaTopusi MEXaHUKU M MOJIEKYIAPHON (PU3UKU

yueOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHI PAKTUIECKOTO THIIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, n. 74, 232 ay.

Onucanue uMerouierocs 000pya0BaHuUs:

- Jlabopatopusie maketsl: «MonekymsipHas ¢usuka» (10 mT.), «Mastauk Ob6epoeka» (10 miT.),
«Mamuna AtByna» (3 wrT.), «MoMeHT unepuum» (4 1mr.);

- [Iepconanbublit kommbrotep (10 mt.);

- KonTpomnep usmepennit (10 mr.);

- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;

- PaGouee mecTo mpernoiaBares.

[IporpamMmMHoOe obecrieueHue:

— LibreOffice

— Microsoft Windows 7 Pro

— Pacyer norpemnocTet pusnueckux n3MepeHuit

JlaGopaTopust 1a3epHOM ONTHUKH

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHass ayauTOpus IS PO -
BEJICHUS 3aHATHI JJaOOPATOPHOTO THUTIA

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 235 ayn.

Ornrcanre UMEIOIIETOCsS 000PyI0BaHMUS:

- l'enuoneoHoBBIH Ha3ep (8 mrT.);

- OnTryeckasi CKaMbsi C MPUHAJISKHOCTIMH (8 1IIT.);

- Kommnekr cnenuanuzupoBaHHoi yueOHOI mebenu;

- Pabouee mecTo mipenoaBarens.

[TporpamMmMHoOe obecrieueHre He TpeOyeTcsl.
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Jlaboparopusi BOTHOBOW ONTHUKH

yueOHas ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA Ta00OPaTOPHOTO THUIA

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, n. 74, 210 ayx.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Monoxpomatop (9 mrt.);

- UcTounuk cBera criekTpa pTyTH (6 mT.);

- Uctounuk cBera criekTpa Bogoposa (8 mrT.);

- JIaboparopusiit maket "Ilonspuzanus ceera” (6 mrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmeberb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro 0OecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILECTBIISIETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00y4YaAIOLIUMUCS ¢ HAPYHIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/nepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (pOpMax, MOOMIIbHOM cHCTEMBI MIPenoAaBaHus isl 00ydaromuxcs
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyarouiyecsi ¢ HapylleHUEeM cllyxXa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHKOM, ayIMOTEXHHUKOH, BUJEO-
TEXHUKOMU, 3JIEKTPOHHOMU JOCKOU, MYJIbTUMEAUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBETUUUTENCH JI1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIEC YCTPOMCTBA BBOAA HH(OPMAIIMKU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs [UIs JIoJel ¢ UHBaA-
JIUTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. Touka nBWXETCSA M3 IIEHTPA MO CIHUPAIN C paBHOMEPHO yObIBaromel ckopocThio. [Ipu 3Tom Be-
JIMYMHA NIOJTHOTO YCKOPEHUS TOUKM ...

(BapuaHThl OTBEeTa: YMEHbBIIAETCS; YBEIIMYMBAETCS; HE U3MEHSETCS; paBHa HYJIIO)

2. Ha abcomoTHO TBEpOE TENIO JeHCTBYET MOCTOSIHHBIM MOMEHT cuil. Kakue u3 nepeuncieHHbIX
HUKE BEJIMYHUH U3MEHSIOTCA 10 JIMHEHHOMY 3aKOHY?

(BapuanTtel oTBeTa: yrioBas CKOPOCTb U YIJIOBOE YCKOPEHHE; MOMEHT MHEPIUH U MOMEHT MM-
yJbCa; YIJoBas CKOPOCTb U MOMEHT MHEPLIUHU; YIIIOBasi CKOPOCTh U MOMEHT MMITYJIbCA)

3. BenuunHa MOMEHTa MMITyJbca TeJla U3MEHSETCs C TEYEHHEM BpEeMEeHH 1o 3akoHy L=t(t+2) (B
equauax CH). Eciu B MOMEHT BpeMeHH 2 C YIJIOBOE YCKOPEHHE COCTaBisieT 3 paa/c’2, TO MOMEHT
uHepuuu Tena (B eqununax CH) pasen ...

(BapuanTtsr otBeta: 2; 1; 0,5; 4)

4. Ha KOHIIaX HEBECOMOTI'O CTEPIKHS 3aKPEIUICHBI JBAa MAaJEHbKUX MAaCCUBHBIX mIapuka. CTep:keHb
MOJKET BPAILAThCsl B TOPU30HTAIBHOM IIOCKOCTH BOKPYT BEPTUKAIBHON OCH, MPOXOSLIEH uepe3 cepeu -
Hy cTepkHs. CTepKEHb pacKpyTHUIIM 10 YIJIOBOW ckopocTd ®. Ilox neiictBueM TpeHus cTep:KeHb OCTaHO-
BUJICSI, IPH 3TOM BbLAECTUIOCH 4 JK TEMIOTHI.

Ecnu crepkeHb packpyTUTh 10 YIIIOBOM CKOPOCTU ®° = ®/2, TO MIPU OCTAHOBKE CTEPKHS BBIACIIHT -
Cs1 KOJIMYECTBO TEIUIOTHI (B J[X), paBHOE ...

(BapuanTtsr otBeTa: 0,5; 2; 1; 4)

5. TennoBast mammHa padotaet no uukiny Kapao. Eciiu remneparypy HarpeBaresist U XOIOAUIbHU -
Ka yMEHBIIUTH Ha onuHakoByto BennuuHy AT, To KIIJI nukia ...

(BapuaHTel OTBeTa: YBEIMUYUTCS; HE U3MEHUTCS; YMEHBUIUTCS; JJIsl OTBETAa HEIOCTAaTOYHO JIaH-
HBIX)

6. Bo CKONbKO pa3 yBeIMUYUTCS CpeJHEKBaJpaTHUecKas CKOPOCTh MOJIEKYJ MJI€albHOIO Ta3a Mpu
HOBBIIIEHUH a0COMIOTHON TeMIlepaTypsl B 4 paza?

(BapuanTtsr otBeta: He usmenurcs; 0,5; 2; 4)

7. OT KaKol U3 NPHUBEIEHHBIX HWKE BEIMUYUH, XapaKTEPU3YIOIIHUX MOJIEKYJIbI, 3aBUCUT JIaBICHHUE
uaeanbHoro raza? (BapuaHThl oTBeTa: CHIIbI NPUTSHKEHUS MEXKIY MOJIEKYJIAaMU; KUHETUYECKONW SHEPTruu
MOJIEKYJI; CHJIbI OTTAJIKMBAHUS MEXKAY MOJIEKYJaMU; MOTEHIIMAIbHON SHEPrUH B3aUMOJICHCTBUS MOJIEKYII)

8. JlJ11 N30JMPOBAHHON CUCTEMBI B PABHOBECHOM COCTOSIHUH SHTPOIIHS CUCTEMBI. ..

(Bapuantel oTBeTa: MUHHMMAaJbHA; MAaKCHUMajbHA; MMEET cpelHee apu(pMeTHUYecKoe 3HA4YEHUE;
MMEET OTPULIATENIbHOE 3HAUECHUE)

9. BekTop HanpspKEHHOCTH AJIEKTPOCTATUUECKOTO IMOJIs, CO3JaHHOTO MEX1y OOKJIaIKaMH IIOCKO-
ro KOHJIEHCAaTOpa HalpaBJIeH. ..

(BapuanTsl oTBeTa: OT OTpULIATEILHON OOKIIAJAKH K MOJOKUTEIBHOM; B CTOPOHY BO3pacTaHUs IO-
TEHIIMAJIa; TapaJIeTbHO OOKIIAIKaM; B CTOPOHY yObIBaHUS MTOTCHITHAIIA)

10. Toueunsl#t 3apsa/ +q HAXOAUTCS B LIEHTpe ceprueckoit moBepxHocTu. Ecinu 1o6aButh 3apsia —
q BHYTpPb CPepHUyYECKOil MOBEPXHOCTH, TO MOTOK BEKTOpPA HAIPSKEHHOCTH 3JIEKTPUUECKOTo MOJS 4epes
HOBEPXHOCTh Cdepsl...(BapranTel 0TBETa: YBEINYUTCS; YMEHBIINTCS; PaBEH HYJII0; HE U3MEHUTCS)

11. MarauTHbII NOTOK CKBO3b KaTYIIKY, COCTOAILYIO U3 10 BUTKOB, u3MeHseTcs 1o 3akony d=t(2-
t) MB0. Uemy pasna 3/IC nnHayKIuHU, BO3HUKAIOIIAS B KaTyIlIKe B MOMEHT BpeMeHu t=3 c? OTBer npea-
CTaBUTh B MIJIUBOJIbTAX.

(BapuanTtsr otBeta: 40; 10; 20; 30)

12. 3apskeHHas yacTulla BIETAET B OJHOPOJHOE MarHUTHOE I10JI€ NMEPIEHIUKYIIIPHO MarHUTHBIM
CWJIOBBIM JIMHUAM. TpaeKkropuel IBUKEHUS YaCTULIBI SIBIISETCA. . .

(BapuanTs! oTBeTa: npsimasi; napabosa; ciupab; OKPYKHOCTb)

13. Kak cBsi3aHbl Mex 1y co0oii ammmuTya A u sHeprust W, nepeHocuMasi BOJTHOM

(Bapuanter orBera: DHeprus (W) nmponopiimoHansHa aMiiutyae (A) B 4-oi creneHun; DHEPrust
(W) npomnopuuonansia amruutyae (A); OHeprus (W) mponopiuoHanbHa KBaJIpaTy aMIUIUTYAbl (A);
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Oueprus (W) nponopiuoHaibHa aMIuiutysie (A) B 3-0if cTENeH )

14. EMKoCTBh Konme6aTenbHOT0 KOHTYpa paauonepenaTdnka ymeHsmunu ¢ 1000 mo 250 nd. Kak
[P STOM U3MEHWIIACH JUTMHA U3TyYaeMBbIX dJIEKTPOMArHUTHBIX BOJH?

(BapuanTsl oTBeTa: yMEHBITMIIACH B 4 pa3a; yMEHBIIIUIIACH B 2 pa3a; yBEIUYMIACh B 4 pa3a; HE U3-
MEHWJIACh)

15. Ilpu pe3onance:

(BapuaHTel OTBeTa: PE3KO pacTeT 4acToTa KoNeOaHUii; KoNeOaHus 3aTyXaroT; YacToTa KoieOaHui
paBHA HYJIIO; COBITA/Ia€T YaCTOTa COOCTBEHHBIX U BBIHYKJIEHHBIX KOJICOAHUI)

16. Kak Ha3bpIBarOTCSI BOJNHBI, B KOTOPBIX KONEOAHUS YACTUIl MIPOUCXOIAT B MEPHEHIUKYISIPHOU
IUIOCKOCTH K HAINIPaBJIEHUIO PACIPOCTPAHEHUS BOJIH?

(BapuaHTsI OTBETa: MMONIEPEYHBIE; MPOIOJILHBIC; COOCTBEHHBIC, KOTEPEHTHEIC)

17. Ilpu nabmoaeHn nHTEpPEepeHIIN GHUOIETOBOTO CBeTa B onbiTe FOHTa paccTosiHUE MEXIY CO-
CEIHMMH TEeMHBIMH TIOJIOCAMH Ha dKpaHe paBHO 2 MM. Ecnu UCTOYHHK (h)MOJIETOBOTO CBETA 3aMEHUTH HC-
TOYHUKOM KPAacHOTO CBETa, JUIMHA BOJIHBI KOTOporo B 1,5 pasa GoJbliie, TO 3TO pacCTOSHUE CTaHET paB-
HBIM ... MM.

(BapmanTtsr oteta: 1,33; 3; 1; 1,5)

18. TInacTUHKY M3 ONTHYECKH aKTUBHOTO BEIIECTBA TOMIUHONW d = 2 MM MOMECTHIIU MEXIY Ia-
paJIeIbHBIMU HUKOJISIMH, B PE3yJIbTaTe YEro IJIOCKOCTh MOJISPU3ALUN MOHOXPOMATHUYECKOro CBETa IO-
BepHynack Ha yroi 30 rpagycos. [losne 3peHus mojasipuMeTpa CTaHET COBEPIICHHO TEMHBIM MPU MUHU-
MaJbHOM TONIIHUHE (B MM) TIJIACTUHKH, PABHOM ...

(BapuanTts! otBeta: 2; 4; 6; 8)

19. Ha nunadparmy c KpyriabIM OTBEPCTHEM PAIUYCOM 2 MM MaJacT HOPMAJIBHO MapaijieiabHBINA
IIy4oK cBeTa JnHOoM BoiHbl 0,5 MkM. Ha myTu myuel, npoiequunx yepe3 OTBEpCTUE, HA pacCTOSTHUM 1 M
MOMENIAIOT 3KpaH. B oTBepcTHM quadparmsel Ui TOUKK Ha SKpaHe YKIIAbIBAIOTCS 30H @penens.

(BapuanTts! otBeta: 8; 4; 9; 5)

20. ITo Mepe HarpeBaHUs Teja €r0 CBEUCHUE M3MEHSETCS CIeAYyIomuM oopa3om. [Ipu komMHaTHOM
TEeMIIEpaType CBEUCHUE B BUANMOMN 00JacTh criekTpa He HaOmoaaercs. [1o Mepe MoBhIIICHUsT TeMITepary-
PBI TEJIO HAYMHAET CBETUTHCA MaJIMHOBBIM I[BETOM, IEPEXOIAIINM B KPACHBIN I[BET («KPAaCHOE KaJlEHUE»),
a 3ateM B Oenblil («Oenmoe kaieHne). 3aKOHOMEPHOCTH U3MEHEHUS IIBETa CBEUCHUS Tella TP HAarpEeBaHUU
OOBSCHSIOTCS

(Bapuants! otBeta: 3akoHoM Ctedana-bonbiimana; 3akoHoM Kupxroda; u3 npruBeeHHBIX BapHaH-
TOB HET BEPHOI'0; 3aKOHAMHU cMenieHus Buna)

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI
1 CEMECTP
. KunemaTnka nocTynareiabHOro IBUKEHHUS.
. Kunemaruka BpamareabHOro ABH)KEHUS.
. lnHaMyKa MarepuanbHOU TOYKH.
. Kunernueckas sneprust. Pabota u MOIIHOCTb.
. KoncepBarusnble cuiibl. [loTeHIManbHas SHEPTHs, CBA3b MEXKAY NOTCHIHMAIBHON SHEPrueu n

DN AW N —

CUJIOMN.

o)

. OCHOBHOE ypaBHEHHE TMHAMUKHU BpAIIATEIbHOIO ABM)KEHUSI OTHOCUTENILHO HETIOABM>KHOM TOY-
KH.

7. YpaBHEHHE AMHAMUKH BPalaTeIbHOrO ABM)KEHUSI OTHOCUTENILHO HETIOIBUKHOU OCH.

8. MomeHT nnepuuu, teopema Lllrelinepa.

9. 3aK0H coXpaHEHMsI MEXaHUYECKOW IHEPTHUH.

10. 3akoH cOXpaHEHUsI MOMEHTA UMITYJIbCA.

11. Buyrpennss saneprus. Teriora u pabota. [lepBoe Hayano TepMOAMHAMUKH.

12. Knaccuueckue cratuctuku (pyHkuus pacnpeneneHus Makcsesa).

13. Haubonee BeposiTHasA, cpe/iHss KBaJApaTHUHas U CpeHAd apupMeTuyecKasi CKOPOCTH MOJIEKYI
rasa.

14. bapomerpuueckas ¢popmyna. Pactipenenenne bonsiimana.

15. TennoémkocTts raza. ®opmyna Maiiepa.

16. YpaBHeHue cOCTOSIHUS UeanbHOro raza. Mzonponeccsl.

17. Annabatuyeckuit mporecc. [lomurponuyeckue mporecchl.
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18. O6parumsrii 1k KapHo.

19. 3meHeHune SHTPOIUH MPpU 0OPATUMBIX M HEOOpaTHUMBIX Iporieccax. Bropoe Havyamo TepMom-
HaMUKH.

20. OuTponusa. PU3NYECKUA U CTATUCTUUECKUN CMBICI SHTPOIUH.

21. Dnexrtpuueckoe none. Hampspk€HHOCTH anexkTpuueckoro mnosst. Cunosble nHuuM. [IpuHnmn
CYNEPIIO3ULNH SJIEKTPUIECKHUX MTOJIEH.

22. Teopema Octporpanckoro-I'aycca aas BeKTOpa HalpsDKEHHOCTH 3eKTpuueckoro nods. [lomne
OECKOHEYHOU OHOPOJIHO 3aPSKECHHOM IITIOCKOCTH.

23. Ilotenumain. Pabota cun snekTpocraTuueckoro nois. L{upkynsamust BekTopa HanpspkEHHOCTH
ANEKTPOCTATUYECKOT O MOJIS.

24. CBs3b MEXIy HAIPSDKEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJIS U NMOTeHIHanoM. Pacuer pasHo-
CTH MOTEHIMATIOB MEXIY TOUKaMHU MoJsl (00pa30BaHHOTO OECKOHEUHOM 3apsiKEHHOM TIOCKOCTbBIO, ABYMSI
0eCKOHEUHBIMHU 3aPSKEHHBIMH TUIOCKOCTSMH, CEpUUIECKOI MOBEPXHOCTHIO, TPOBOSILIUM IIAPOM).

25. Tonapuzauus IUAIEKTPUKOB.

26. zmenenue BektopoB E u D Ha rpanuie pasaena AByX JUIEKTPUKOB.

27. PacnipeneneHue dJIEKTPUUECKUX 3apsaoB Ha MpoBogHUKE. Hampsyk€HHOCTH mossi BOIM3HM T0-
BEPXHOCTH 3aps’KEHHOTO IIPOBOIHUKA.

28. DnekrponBkytias cwia. O000mEHHbIN 3akoH OMa 1711 HEOAHOPOTHOTO YJYacTKa IEMH.

29. PaboTa, MOIIHOCTH, 3akoH JIxoynsa-JIeHna.

30. PaszerBnénnsie nenu. [IpaBuna Kupxroda.

31. Cratnueckoe MarHUTHOE I0JI€ B Bakyyme. Bexkrtop MmaruuTHOM nHaykiuu. 3akod buo-Casapa-
Jlanunaca.

32. MarautHoe 1noJje KpyroBoro Toka. MarHuTHoe 1osie ABMXKYILEToCs 3aps/a.

33. 3akon Amnepa. Cuna, AeHCTBYIONIAs HA TPOBOJHHUK C TOKOM B MAarHUTHOM IIOJIE.

34. Cuina JlopeHua. JIBukeHue 3apsyKEHHONW 4acTULIbI B OAHOPOAHOM MAarHUTHOM IOJIE.

35. Dddext Xomna.

36. LHupkynsuust BEKTOpa MarHUTHOW MHIYKIUU.

37. Pabora 1o nepeMeneHnio MPOBOJHIKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJI€.

38. MarnutHoe nose B Beuectse. HamarHn4eHHOCTh U HANPsKEHHOCTh MAarHUTHOTO TOJIS.

39. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB M aTOMOB.

40. DnexTpoaBwxkymas cuia (3.1.c.) uHAYKUuU. [lpupona siBineHns 31eKTpOMarHUTHON UHTYKIIMH.

41. SIBnenne caMOMHAYKIIMU. B3anmMHas HHAYKIHUS.

42. DHeprus MarHUTHOTO IOJIS.

43. BuxpeBoe 3JIeKTPUIECKOE TOJIE.

44. YpaBuenust Makcaena.

45. XapaKkTepuCTUKH TapMOHUYECKUX KOJICOaHMA.

46. CnoxeHre TaApMOHHYECKHUX KomeOaHuH.

47. KazucranuoHnapasie Toki. CBOOOIHBIE 3JICKTPOMAarHUTHBIC KOJIe0OaHUs B KOHTYpe 0e3 aKTHB-
HOT'O CONPOTHUBIICHUS.

48. CBOOOIHBIC 3aTyXaOIIHE YICKTPUICCKHUE KOIeOaHUs B KOHTYpE.

49. BrinyX/1eHHBIE dJIeKTpUUecKHe Koinebanus. SIBjaeHne pesoHanca. [lepeMeHHBbIN TOK.

50. YpaBHEHUS TIIOCKON U c(hepruuecKoil BOJH.

51. Hanoxxenue (uarepdepeninsi) BonH. CTOSYUE BOJIHBL.

52. Dddext Homnepa amst 3ByKoBbIX BoH. Onrrueckuit agdext Jomepa.

53. D5eKTpOMarHUTHBIE BOJIHBI.

54. DHeprus MeKTPOMarHuTHON BOIHBI. IHTEHCUBHOCTD M UMITYJIbC 3JIEKTPOMAarHUTHOM BOJIHBI.

2 CEMECTP

1. Uarepdepennus ceeta. Meron FOnra. Illuprna nmonoc natepdepeHIum.

2. UatepdepeHnys npu oOTpaKeHUU IpU OTPAXKEHUU OT TOHKOM MPO3payvHOil MIIaCTUHKY.

3. Konmpna HerotoHa.

4. Nudpaxmus cera. [Ipunuun [roiirenca-Openens.

5. Mertop 30H @penensi. 30HHAs MJIACTUHKA.

6. ludpakuus Ha KPyTJIOM OTBEPCTHH U HETIPO3PAUYHOM JIUCKE.

7. Audpakuus OT MIEIH.
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8. udpakunonnas pemeérka.

9. CnextpanbpHoOe pasznoxkenue. Pa3pemarornias citocoOHOCTh PEIIETKH.

10. Audpakius Ha NpOCTPAHCTBEHHBIX peiéTkax. Juppakiuus peHTTeHOBCKHX JTy4ei.
11. Ionsipuzaums ceera. [longpuszanus npu oTpakeHUMW U IpesioMIIeHUH. 3aKoH bprocrepa.
12. Tlonstpu3anys npyu 1BOMHOM JIy4eNpPEIOMIEHUN.

13. 3akon Mamtoca.

14. TerutoBoe u3nydenue. 3akoH Kupxroda.

15. 3akon Credana-bonbimana. 3akoH cMmenienns BuHa.

16. ®opmyna Ilnanka.

17. Baemnuii hpotoaddexr.

18. ®otonsl. OnbiT boTe (MeToa coBNaaeHUi).

19. 3ddexr KomnroHa.

20. TopMO3HOE PEHTI€HOBCKOE U3JIydeHUE. XapaKTepUCTUUECKOE PEHTTEHOBCKOE U3ITyUEHHUE.

21. JlaBnenue cBeTa.

22. 3aKOHOMEPHOCTH B aTOMHBIX cnekTpax @opmyna banbmepa.

23. DnemenTtapHas teopus bopa. OnbiT @panka u ['epiia

24. I'nnote3a ae bpoitssa. BoiHOBBIE CBOIICTBA BELIECTBA.

25. IlpuHun HeonpeaeaEHHOCTH.

26. BontnoBoe ypasHenue lpeaunrepa. @usnueckuit cmpicn Y-pyHKIHH.

27. KBaHTOBaHUE PHEPIUU AIEKTPOHA B OHOMEPHOM MOTECHIIMATBLHOMN SIME.
28. I'maBHOE 1 OpOUTAIEHOE KBAHTOBBIEC YHCTIA.

29. IIpocTpaHCTBEHHOE KBAHTOBaHWE (MAarHUTHOE KBAHTOBOE YHCJIO).

30. CnuH anextpona. Onsit LltepHa u 'epnaxa.

31. Pacnipenenenue 3JI€KTPOHOB MO SHEPTETUYECKUM YPOBHAM atoMoB. [Ipunniun [laymu.
32. IllupuHa ciekTpaiabHbIX JIMHUN. TOHKas CTPYKTypa CIEKTPaIbHBIX JIUHUM.
33. BeinyxxaeHHoe uznydenue. Jlazepsl.

14.1.3. TeMbI KOLTTOKBUYMOB
MexaHuka
MonekyrsipHast GU3uKa U TEPMOJUHAMUKA
DNEKTPUYECTBO
DNEeKTpOMarHeTu3mM
Konebanus u BoiHbI
BonnoBas ontuka
KBaHToBas onrtuka
ATomHas pu3uka

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
Mexanunka
MornekynsapHas GuU3MKa U TEPMOJTUHAMHKA
DNEKTPUYECTBO
DNeKTpOMarHeTu3m
Kosnebanus 1 BOJHBI
BonHoBas ontuka
KBanroBas ontuka
AtoMHas pusnka

14.1.5. Tembl 1a60paTopHbIX padoT
OrnpeneneHre MOMEHTA UHEPIIUU TBEPIbIX TEJ
Onpenenenre OTHONIEHUS TEIUIOEMKOCTEN raza meronoM Kiemana-J/lezopma
N3yuenue pacnpenenenus Makcpesia
N3ydyeHune 37eKTpoCTaTHIECKOTO OIS
N3ydyeHue CBOMCTB ANDIIEKTPUKOB B I0JIE IJIOCKOTO KOHAEHCAaTOpa
N3yyeHre MarHuTHOTO MOJIsl KpYTOBOIO TOKA
Ornpezenenue yaenabHOTo 3apsiia IEKTPOHA METOIOM MarHeTpoHa
N3ydenue 3aTyxaromux 3JIeKTPOMArHUTHBIX KOJIeOaHUi
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CrnoxeHue B3aMMHO MEPIEHANKYISIPHBIX Konebanui, purypst Jluccaxy

Nzydyenue unaTepdepennun nazeproro uznydenus. OnsiT KOHra

N3yyenue audpaxiyu Ja3epHOro U3IyUYeHUs] Ha OJJHOMEPHOH AU(PaKIIMOHHOHN pelieTke
Bremnunii poroaddexr. U3yuenue 3akona CroneroBa u npoBepka Gopmyssl DUHIITSHHA
Wzyuenue cnektpa atoma Bogopoza. (Iloct. Punbepra)
TeroBoe u3y4eHue

[TpoBepka COOTHOLICHHS HEOTIPEAEIEHHOCTEH s (POTOHOB

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuI ¢ OrpaHNM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTCpualibl OUCHUBAHUA IJIA JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIMJIOB

Kareropuu
oOy4arommxcs

Bup! JONOTHUATENBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyumeHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[IpeumytiecTBEHHO YCTHAs MPOBEPKa
(MHIMBUAYAIBHO)

C napyumeHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMU
MCTOAaMM

C orpaHU4EHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO NPOBEPKa
METOZAMH UCXOJISl U3 COCTOSTHUS
o0y4aroierocs Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpruBaeTcs: JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst 1M1 ¢ HAapYLIeHUusIMH cJIyXa:

CornacoeaHa Ha noptane N2 30682

22



- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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