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10.
11.

12.

Conepxkanue

[lepeueHb MIAHUPYEMBIX PE3YJIbTAaTOB OOYYEHHUS IO JUCIMIUIMHE,
COOTHECEHHBIX C  IUIAHUPYEMBIMU  pe3yJbTaTaMd  OCBOCHUS
o0pa3oBaTeILHON MPOTPAMMBI
MecTo AMCHMIUIUHBI B CTPYKTYpe OCHOBHOM Mpo(deccroHaTbHOM
o0pa3oBaTeabHOIN MPOrpaMMbl BBICIIETO 0Opa30BaHUs
OO0beM AUCIHUIUIMHBI B 3aY€THBIX €IMHUIIAX C YKa3aHUEM KOJIMYECTBa
4acoB, BBIJCJICHHBIX Ha KOHTaKTHYI0 paboTy oOydaromuxcs ¢
MpernojlaBaTesieM U Ha CaMOCTOSATEIbHYI0 Pab0oTy 00yUaromuxcst
Copeprkanve AUCHMIUIMHBI, CTPYKTYpPUPOBAaHHOE MO TeMaM (pasjiesiaM)
C YKa3aHHMEM OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJEMUYECKUX YacOB U
BUJIOB YUE€OHBIX 3aHITHMA

4.1. Crpykrypa © TEMaTHYECKUWA TIUIaH KOHTAaKTHOW U
CaMOCTOSITETIbHOM PabOThI MO AUCITUTIIIUHE

4.2. CoaepxaHue TUCUUILIAHBI
[lepeuenb yueOHO-METOAMYECKOT0 00ECIIEUEHUS ISl CAMOCTOATEIbHOM
paboThl 00YYAOIIUXCS IO JUCHIUILINHE
@DoH/1 OLIEHOYHBIX CPEJICTB MO TUCIUILIMHE

6.1. IlepeyeHb OIIEHOYHBIX CPEACTB

6.2. YpoBeHb OCBOEHHUS KOMIIETEHIIMA M KPUTEPUHU OICHUBAHMUS
pe3yabTaTOB O0yUEHUS

6.3. BapuaHThI OLICHOYHBIX CPEJICTB

6.4. Meroauueckne MaTepuaiabl, ONPEACISAIOMINE TPOLETYPbI
OLICHUBAHUSl 3HAHWI, YMEHWI, HABBIKOB, XAPAKTEPU3YIOIIUX HTaIlbl
dbopMUpOBaHUS KOMITETCHIIUI
[lepeueHb OCHOBHOM, JOMOJHUTENBHOW YYEOHOW JUTEpATyphl U
y4eOHO-METOIMUECKUX  HW3JaHUM, HEOOXOAUMBIX [JII  OCBOCHHS
JACHUTUTUHBI
[lepeuenbp mnpodeccuoHanbHBIX 0a3 JaHHBIX, WHOOPMALIMOHHBIX
CIIPAaBOYHBIX CHUCTEM U HUH(POPMAIMOHHBIX PECYpPCOB, HEOOXOIUMBIX
JJIS OCBOEHUS TUCIUIUINHBI.
MeTtonuueckue ykazanus Juisi 00y4daroImuxcsi 0 OCBOSHUIO TUCIIUTIIIUH
[lepedyenn mporpaMMHOTO 0OECTICUeHHUSI
MartepuanbpHo-TexHHUecKass 0a3a, HEoOXoauMas ISl OCYIIECTBIICHHUS
o0pa3oBaTeIbLHOTO Tpoliecca Mo AUCIUILTAHE
CpencTBa ajmanrtanyy MpeNnofaBaHus JAUCIUIUIMHBI K MOTPEOHOCTSIM
OOyYaroIUXCs JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3/T0POBbSI

[TPUIJTIOXKEHU A
[Tpunoxenue 1. AHHOTanUs paboyeil mporpaMMbl AUCIIUTLIMHBI
[Tpunoxenue 2. JIuct BHECEHUSI UBMEHEHUI
[Tpunoxenue 3. @oHJ OLIEHOYHBIX CPEACTB



PabGouyto mnporpammy nucuuruinHel «®u3uka» paspaboran a.p. —M.H.,

npodeccop kadenpst puzuku u xumun Jsosmxua H.K.

1. IlepedyeHpr mIAHUPYEMBIX Ppe3yJabTATOB OOY4YeHUS] M0 IMCHHUILINHE,
COOTHECEHHBIX € INIAHMPYEMbIMH Ppe3yJbTaTaAMH OCBOCHHUsSI 00pa30BaTeJIbHOM
NPOrpamMMmblI

BBIMyCKHUK, OCBOMBIIMK JUCHUIUIMHY, JOJDKEH 001aJaTh CIETyIOMIUMU
KOMIICTCHIIUAMU .
OueHuBaemble Pe3yabTaTrhl ocBoeHHsl KoMIeTeHIIUM | OneHo4YHbIe CpeIcTBAa TEKYLIero
KOMIMeTeHIH U KOHTPOJISI U IPOMEKYTOYHOM
(k0/1, HAMMEHOBAHMNE) aTTecTanuu
OIIK-2 CHOCOOHOCTHIO | 3HATH: Tekymuii KOHTPOJIb:
WCIIONB30BaTh ~ OCHOBHBIC | - OCHOBHBIE TIOJIOKEHHS ¥ 3akoHHI | 1 cemecTp:
3aKOHBI €CTeCTBEHHOHAYYHBIX mucturuing; | JlJabopaTtopHsie paboThel o TemaMm 1-
€CTEeCTBCHHOHAYYHBIX OCHOBBI HH()OPMAITMOHHBIX TeXHOJoTui; | 3, 5-7;
TUCTIATITAH B | OCHOBHBIE METO/ABl MareMaTuieckoro | KommproTepHOE€ TEeCcTHpOBaHHE TIO
npohecCHOHATBHOM aHaim3a u MOJETNpOBaHusl, | TeMam 1-7,
ACATCIIBHOCTH, IPUMCHATH | TCOPECTHUYCCKOTO U 2 ceMecTp:
METOJIbI MaTEMAaTHYECKOTO | IKCIEPUMEHTAILHOTO UCCIICOBAHUH. JlaGoparopHbie pabOThI IO TEMaM 8-
aHaNM3a U MOJICIVPOBAHUSA, | YMETh! 10;
TCOPETUICCKOTIO U - BBISABIIATH OCHOBHBIC ejin npu KOMHBIOTepHOC TECTUPOBAHUE TII0
3KCTIEPUMEHTAIBHOT O 00paboTKe uHpopmanuy; | Temam 8-10;
UCCJIC/IOBAHUSI. €CTECTBEHHOHAYYHYO CYIIHOCTB | 3 cemecTp:
mpooeM; npuMeHsTh | JlabopaTopHble paboTBl TO Temam
AKCIIEPUMEHTAIbHBIC METOIMKH aHanu3a | 11-12;
PE3yIIbTaTOB ¢msnueckux | [IpakTrueckue 3amaun mo temam 11,
HCCIEI0BaHUMT, WCTIONB3YS HOBEIE | 13;
I/IH(bOpMaIH/IOHHbIC TEXHOJIOT'HUH. KOMHBIOTepHOC TECTUPOBAHUE TII0
BJIAETD. Temam 11-13;
- HaBBIKaMu 000OmIeHus1, BeIOOpa menu | [IpomekyTouHasi aTTecTAIMA:
W TIOWCKa TyTed ee JOoCTHkKeHusd, | 1 cemectp - 3auer
HCII0JIb30BaHUA OCHOBHBIX 3aKOHOB 2 ceMecTp:
(M3UKH, METONOB  TEOPETHUYECKOTO | DK3aMeH:
JKCIIEPUMEHTHUPOBAHUS; HaBBIKaMH | 3 ceMecTp:
aHayim3a ¥ 00pabOTKH pe3yNbTaToOB | DK3aMeH:
(m3nyeckux AKCIIEPUMEHTOB,
WCTIONB3YSl HOBBIE HMH(OPMAIMOHHBIE
TEXHOJIOTI'UH.

2. Mecro aMCHUMIVIMHBI B CTPYKType OCHOBHOW mnpodeccuoHAIbLHON
o0pa3oBaTesibHON MPOrpaMMbI BbICIIET0 00pa30BaHUA.

Hucuumina «®uszuka» BXoauT B cocTaB bioka 1 «/{ucuumiuael (MOLyIn)» U
otHocuTca K ©0azoBoil yactu OIIOIl mo HampaBnenuto mnoarotoBku 21.03.01 —
Hedrerasosoe aeio HanpaBieHHOCTH (Mpoduin) - DKCIIyaTaus U 00CTyKHBaHHUE
00BeKTOB 100buM HEPTH, BypeHne HEPTIHBIX U Ta30BBIX CKBAXKWH, DKCILTyaTaIus 1
oOcnykuBaHUE OOBEKTOB TpPAHCIOPTAa M XpaHEHHWS HEPTH, ra3za W MPOJYKTOB
nepepadotku— b1.5.08.



OcsauBaercs Ha 1,2 kypcax, B 1,2,3 cemecrpaxl/ ma 1,2 kypcax, B 2,3,4 cemectpax?/na
1,2 kypcax®/ na 1,2 kypcax”.

3. O0beM QUCHUILTUHBI B 324eTHBIX eIMHUIAX C YKA3aHUEM KOJMYeCcTBa
YacoB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenojaBaresieM u
HAa CAMOCTOSATEJILHYIO padoTy 00y4arouuxcs.

OO0mmas Tpy10€eMKOCTh JUCIUIUIMHBI COCTaBIIACT 12 3aueTHBIX equHull, 432 yaca.

KonrtakTHas paboTa 00y4aromuxcs ¢ IpernoaBaTeneM:
-nexkuuu — 53/52/18/16;
-npaktudeckue 3ausatus — 18/52/10/8;
-naboparopHbie 3ausaTus — 106/52/14/12,
-KCP - 6/6/4/4
CamocTostenbHas padora —177/198/368/374 yacos.
Kontpons-72/72/18/18 wacos.

dopMa KOHTpOJISI AMCLHMILUIMHBL: 3a4eT B 1 cemecTpe, sk3ameH BO 2,3 cemecTpax/
3aueT BO 2 cemecTpe, Kk3aMeH B 3,4 cemecTpax/ 3ader Ha | Kypce, SK3aMeHbI Ha 2
Kypce (B 3, 4 cemecTpax)/ 3aueT Ha 1 Kypce, 3k3ameHbl Ha 2 Kypce (B 3, 4 cemecTpax).

4. Coaepxxanue IMCHUIJIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jgeiaMm) ¢
YKa3aHMeM OTBEJCHHOT0 HA HHUX KOJHMYECTBAa AKaJeMHYECKHX 4YacOB M BHIAOB
Y4eOHBbIX 3aHATHIA.

4.1. CTpykTypa M TeMATH4eCKHH IUIAaH KOHTAKTHOH M CaMOCTOSITEJIbHOM
patdoThHI O AMCIHUTLIAHE,

Ounas ¢popma o0yueHust

Ne Buabl KOHTaAKTHOI padoThI,
HX TPYAOEMKOCTb (B 4)
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Paznes |. Mexannka. MoJiekyasipaas pusuka. TepMoanHaMuka
Tema 1. [Ipeamer usydenus Gpusnku. MexaHuka. 1 2 4 1025 6
Kunemartuka.
Tema 2. JInHaMuKa MaTepuanbHOW Touku. Pabora. 1 4 12 | 0,25 6
Oueprusi. MomHocTh. JInHAMUKa BpanaTeIbHOTO -
JIBUKCHUS .
Tema 3. Mexanudeckne KojeOanus. BoHsl. 1 4 - 10 | 0,25 6
Tema 4. HemHepumanbHbIe CUCTEMBI OTCYETA. 1 2 - - 0,25 7

! Ounas popma obyueHns

2 Oyno-3aounas Gopma obyueHns (HanpaBIeHHOCTH (MPO(HIL) IPOrpaMMbl « IKCILTyaTaus U 06CTyKUBaHHE 0OBEKTOB
JI00bIYN HeTHY)

3 3aounas dpopma obyuenus (5 ner)

% 3aounas dpopma obyuenus (CI1O)



CHGL[I/IaJII:HaSI TCOpHA OTHOCUTCIILHOCTH..

5. Tema 5. [IpeamMer U METOIBI MOJICKYJISIPHOM (PH3HKH. 1 2 4 | 0,25 8
OcHOBHOE ypaBHEHUE MOJICKYIIPHO-KHHETUYECKOM -
teopuu (MKT) uaeanbHoro rasa. SIBieHus nepeHoca.

6. Tema 6. OCHOBBI TEPMOIUHAMUKHU. 1 2 2 0,5 12
TepMoHaMUUECKHE MPOIECCHI. ]
7. Tewma 7. Peanbhble ra3el. XKunkoctu. TBepbie Tena. 1 2 - 4 | 0,25 7
Hroro 3a 1 cemectp 18 - 36 2 52
Pazpgen Il. DaekTpuyecTBO H MATHETU3M
8. Tema 8. DnekTpuueckue 3apsaiabl. Pacyer 2 4 4 0,5 15
anekTpudeckoro noiis. [lorenuman. [IpoBoaHuKy. -
JvanekTpuku.
9. Tema 9. DJEKTPUYECKUI TOK. DIEKTpHYECKas LEMb. | 2 6 20 | 05 13

Kiaccuueckas JJICKTPOHHAS  TEOpHUS (KOT).
DNEeKTpUYECKU TOK B DJIIEKTPOJIUTAX, raszax Wu
BaKyyMe.

10. Tema 10. MarHuTHoe B3aUMOJICHCTBHE TOKOB. | 2 7 10 1 27
MarnutHblii notok. 3akoH buo-Casapa-Jlamnaca.
Cuna Jlopenma. IlocTosHHOE MarHuTHOE TIOJ€ B
BEILIECTBE. DneKTpoMarHuTHas UHIYKIUS.
DneKTpOMarHuTHbIC KOJeOaHusl U BOJHBI. Y paBHEHUS
Makcsenna.

Hroro 3a 2 cemectp 17 - 34 2 55

Pa3nea 1. Ontuka. Atom. Aapo

1. Tema 11. 'eomeTpuyeckas ontuka. BoaHoBas onTuka. | 3 8 28 | 0,75 | 28
WuTepdepenius CBETa. Hudpaxius CBeTa. 10
Pacnipoctpanenue cBera B BemiecTBe. [lomsipusarus
cera. KBanTOBas mpupoia U3JIydCHUSI.

12. Tema 12. Teopus aroma Bogopoaa o bopy. Ksanrosas | 3 6 8 | 025 | 10
MexaHuka. du3nka aToMoB U MOJieKyJl. KBaHTOBas i
CTaTHCTUKA
13. | Tema 13. ®usuka TBepA0ro Tena. GU3MKa aTOMHOTO 3 4 8 - 1 32
sanpa.Dusnka SIeMEHTaApHBIX YACTHIIL.
HTroro 3a 3 cemecTp 18 18 36 2 70
HToro mo tucuunjInHe 53 18 106 6 177

OuyHo — 3a04yHasi opma 00y4eHHMsl (HANPaBJEHHOCTH (MPOoduIbL) MPOrpaMMBbI
«IKCIUTyaTanus U 00CJayKUBaHUE 00bEKTOB 100611 He(PTH»)

Ne Buabl KOHTAKTHOIH padoThI,
HX TPYA0EMKOCTH (B 4)

Pa3znes (TeMbl) TUCHUATIHHBI

CamMmocTosgTeabHas pa60Ta
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Pazgen |. Mexanuka. MogekyJsipaas ¢pusuka. Tepmoannamuka
1. Tema 1. Ilpeamer u3yuenus puzuku. MexaHuka. 2 ‘ 3 ’ 2 ‘ 4 ‘ 0,25 ] 13

5




Kunematuka.
2. Tema 2. JIunamMuKa MaTepuaibHO# Touku. Pabora. 2 4 4 | 025 13
OHeprus. MomHocTs. J[MHaMuKa BpaIaTreabHOro 4
JIBUKCHUS .
3. Tema 3. MexaHudeckue KosieOanusi. BoHbI. 2 2 2 3 | 025 13
4. Tema 4. HenHepiMaabHbIE CHCTEMBI OTCUETA. 2 2 - | 025 13
CrenunasnbHasi TEOpUsI OTHOCUTEIBHOCTH.. ]
S. Tema 5. [IpeamMeT 1 METOJIbI MOJICKYJIIPHON (DU3HKH. 2 2 2 1025 13
OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU 3
teopuu (MKT) uaeanbHoro ra3a. SIBieHus nepeHoca.
6. Tema 6. OCHOBBI TEPMOJIMHAMUKH. 2 2 4 2 0,5 13
TepMoanHaMuyeckue NpoIecchl.
7. Tewma 7. PeanibHble ra3pl. JKunakoctu. TBepbie Tena. 2 2 2 2 0,25 13
HToro 3a 2 cemecTp 17 17 17 2 91
Pazpgen Il. DaekTpuyecTBO H MATHETU3M
8. Tema 8. DekTpuueckue 3apsasl. Pacyer 3 4 6 05 17
anexrpudeckoro noi. [lorennuman. IIpoBogHuky. 6
Jnz5eKkTpuKH.
9. Tema 9. DJIEKTPUUYCCKHI TOK. DJIEKTPHUECKas ICMb. | 3 6 6 0,5 18
Knaccuueckas JJIEKTPOHHAs Teopus (K2T). 6
DNEeKTpUYECKH TOK B DJJIEKTPOJIUTAX, Tra3zax H
BaKyyMe.
10. Tema 10. MarauTHoe B3aUMOJICHCTBHE TOKOB. | 3 8 6 1 17
MarnutHblii notok. 3akoH buo-Casapa-Jlamnaca.
Cuna Jlopenma. IlocTosHHO€ MarHuTHOE TIOJ€ B 5
BEIIECTBE. DNeKTpOMarHuTHas WHIYKIIHSL.
DneKTpOMarHuTHbIC KOJeOaHusl U BOJHBI. Y paBHEHUS
Makcaeiuia.
HTtoro 3a 3 cemecTp 18 18 18 2 52
Paznen |1l. Ontuxa. Atom. Sapo
1. Tema 11. 'eomerpudeckas ontuka. BonHoBas onruka. | 4 7 10 | 0,75 19
WNuTtepdepenuus CBETA. Hudpaxus CBETa. 10
Pacnipoctpanenne cBera B BemectBe. [lomspuzanus
cBeta. KBaHTOBas pupoaa U3IydeHus.
12. Tema 12. Teopus atoma Bogopoza o bopy. Ksanrosas | 4 6 7 1025 18
MexaHuka. du3uka atoMoB U MoJieKyJl. KBanToBast )
CTaTUCTHKA
13. Tema 13. ®usuka TBepaOro Tena. Pusnka arTOMHOIO 4 4 7 - 1 18
sinpa. DU3MKa 2JIEMEHTAPHBIX YaCTHII.
HTtoro 3a 4 cemecTp 17 17 17 2 55
HToro mo aucuuminae 52 52 52 6 198




3aouHnas popma o0ydenus (3aounas popma o0yuenus (5 Jser)/ 3a0unast popma
ooyuenusi (CI10))

No Buabl KOHTaKTHOIi padoThI,
HX TPYAOEMKOCTH (B 4) s
!
Pasnen (TeMbl) TUCHUTIUHBI o §
o )
Z s | & 2
= s | & S
= 5 = % = [‘;’
| EE5f .| 2

Paznen |. Mexanuka. Moaekyasipuas ¢usuka. Tepmognnamuka

1. Tema 1. [Ipeamer nzydenus ¢pusuku. MexaHuka. 2 | 05 0.5/05 0,5/ | 0,25/ | 24/
Kunemaruka. 05 | ™1 05|02 | 21

2. Tema 2. lunamMuKa MaTtepuanbHoil Touku. Padora. 2 | 11 1/1 | 0,25/ | 24/
Dueprust. MonHOCTh. JIMHAMHKa BPAIIaTEIbHOTO 1/1 025 | 21
JIBHOKCHUS .

3. Tema 3. MexaHuueckue koneOanus. BoHBI. 2| 11 05/0.5 0,5/ | 0,25/ | 24/

"~ 1051025 | 21

4. Tema 4. HenHeppiaibHbIC CHCTEMBI OTCUETA. 2| 05/ - | 0,25/ | 24/
CrenyanbHas TeOpHs OTHOCUTENLHOCTH. . 0,5 ] 025 | 21

5. Tema 5. I[IpeaMeT n METOBI MOJICKYJISIPHON (PU3HKH. 2 | 11 0,5/ | 0,25/ | 24/
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM /1 | 05] 025 | 21
teopun (MKT) nneanpHoro rasa. SIBjieHust nepeHoca.

6. Tema 6. OCHOBBI TEPMOJIMHAMHUKH. 2| 11 11 1/1 | 0,5/0 | 24/
TepMoIHHAMHYECKHUE TIPOLIECCHI. 9 21

7. Tema 7. Peanbuble raspl. JKuakoctu. TBepabie Teia. 2 | 11 i 0,5/ | 0,25/ | 20/

05 1] 0,25 20
Hroro 3a 1 cemecTp 6/6 4/4 | 2/2 | 164/
4/4
146
Pazgen Il. DiekTpuyecTBO U MArHeTU3M

8. Tema 8. DnexTpuueckue 3apsaasl. Pacyer 3| 22 1/1 | 0,25/ | 34/
SIEKTPHYECKOro moJis. [Toreniman. IIpoBoaHUKH. 1/0,5 0,25 | 38
JIMDIIEKTPUKHU.

9. Tema 9. DJeKTpUUECKHUN TOK. DJEKTpHUecKas memb. | 3 | 2/2 2/2 | 0,25/ | 34/
Knaccuueckass ~ snektponHas — teopus  (KOT). 105 025 | 38
DJNEeKTPUYECKUl TOK B JJIEKTPOJIUTAX, Ta3aXx | ’

BaKyyMe.

10. Tema 10. MarautHoe B3aUMOAECHCTBHE TOKOB. | 3 | 2/2 11| 11 34/
MaruutHblii notok. 3akoH buo-Casapa-Jlamnaca. 38
Cuna Jlopenma. IlocTosHHO€ MarHMTHOE TIOJE€ B o1
BEILIECTBE. DNEeKTpOMAarHuTHas UHTYKITHSL.

DJIeKTPOMAarHUTHBIC KOJICOAHUS W BOJHBI. Y paBHEHHUS
MakcBeiuia.
Hroro 3a 2 cemecTp 6/6 4/4 | 1/1 | 102/
4/2
114
Pazpen I11. Ontuka. Atom. Sigpo

1. Tema 11. 'eomeTpudeckast ontuka. BonHosas ontuka. | 4 | 2/1 4/2 | 05/ | 34

NuTtepdepennus CBETA. Hudpaxius CBETA. 1 0,5

Pacnipoctpanenne cera B Bewectse. Ilomspusanus
ceera. KBaHTOBas mpupoaa U3IydeHHUsL.




12. | Tema 12. Teopus aroma Bogopoaa o bopy. KBanrosast
Mexanuka. du3nuka aToMoB U MoJieKyJl. KBanTtoBast

CTaTUCTHKA

2/2

2/2 | 0,25/

0,25

34

13. Tema 13. ®usuka TBep0TO Tema. PU3MKa aTOMHOTO

H;[pa.d)mmca OJICMCHTAPHBIX YaCTHII.

2/1 1

- [ 025 | 34
0,25

HToro 3a 3 cemecTp

6/4 212

6/4 | 1/1 | 102/

114

HToOro nmo jucuuIInHe

18/

16 10/4

14/ | 4/4 | 368/
12 374

4.2.

Conep:kanue IMCUUIIMHBI

Tema

KoaunuecTBO
4acoB

Hcnonb3yemblii
MeToj

dopmMupyemblie
KOMIIEeTeHII U

1 cemecTp

Paznen |. Mexanuka. MoaekyJisipuasi pusuka. Tepmogunamuka

JAuncouniannapupiii Mmoayas 1.1,

Tema 1. lIpeamer nzyuenus pusuku. Mexanuka. Kunematuka-6u.

Jlexkuusil.Ilpenmver u3yuenus puzuxu. MeTosl
buznueckux HCCIIEIOBaHM: OIIBITHI,
HaOJIIOIEHUS, THUITOTE3bI, TEOpHH,
sKcrepuMeHThl.  lloHATna  u npexncraBiaeHUs
¢uzukn. Oumsnueckue wmozaenu. Duszmueckue
Benu4uHbl. [IpuHuunsl u 3akoHbl. Puszndyeckue
Teopuu. Pu3uKa u ee CBA3b C APYIMMHU HayKaMU.
dusuka Y BBIUUCIIATEIIbHAS TEXHHKA.
KomMmnerotepHsie JKCIIEPUMEHTBI. Oransl
pazButug  ¢u3uku. EnuHunBl  M3MepeHus
¢uznueckux BennuuH. Cucrema equnun CH.

MexaHuka. Mexanunueckoe IBUKECHUE.
Kunemartuka. Cucrema otcuera. MaTtepuanbHas
Touka. Pamuyc-Bekrop. Tpaekropus, NIyTb H
MEepEMEILCHUE. CxopocCTb. Yckopenue.
PaBHOMEpHOE M paBHONEPEMEHHOE [BUXEHUE.
Kunemaruka BpAILlaTEILHOTO JIBHOKEHUS.
VYrioBasg CKOpOCTb M YIJIOBOE YCKOPEHUE.
YpaBHeHUs PaBHOMEPHOI'O u
paBHOIIEpEMEHHOTO BpaileHusd. CBs3b Mexay
JINHEMHBIMU U YTJIOBBIMHU BEJTMYMHAMM.

2

AUCKYCCHL

OIIK-2

JlabopaTopHoe 3ansiTHe Ne
padora  Nel
U3MEpPEHUS»

1. JlabopaTopHas
((HPSIMBIC n KOCBCHHBIC

OIIK-2

JlabopaTopHoe 3ansaTne Ne 2. JlabopaTtopHas
padora Ned. «3yueHue 3aKkOHOB KUHEMATUKH U
OUHAMHUKY ~ TPSIMOJUHEHMHOrO0  JIBUXKEHUS Ha
MainHe ATByJa»

OIIK-2

Tema 2. lunamMuka MaTepuaabHoi ToukH. Pabora. Jneprus. MomnocTs. /InHaMuka
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BPAIATEIbHOIO IBHKeHHA- 164.

Jleknusi 2. JIluHamMuKa MaTepuaIbHON TOYKH. 2 OIIK-2
Cuuna. Macca. 3aKoHBI HproroHa.
Wuepunaneupie cucreMsl otrcyera. [IpuHiun
lanunes. Bugel cun B npupoge. Cunsl B
MEXaHHKe: cuia BceMupHoro tsarotenus. Cuia
TsbkecTd U Bec Tena. Cuna ympyroctu. Cuiia
TpeHHs] W CWIa HOPMAaJbHOTO  JaBJICHUS.
Nmnynec  cunel. Mmnynsc  Tena.  MMiynse
CUCTeMBbl TeJl. 3aMKHyTas cHCTeMa. 3aKOH
COXPAaHEHHUS UMITYJIbCA.

Pabora cumbpl. Pabora Kkak KpHBOJIMHEHHBIN
unrerpan. Kunernueckas osHeprus. Csssp
NpUpAIECHUs] KHHETHYECKOW sHepruu ¢ paboToit
cwibl. MomHocts cunsl.  CunoBoe  moie.
[TorenumaneHas sHeprusa. KoHcepBaTUBHBIE U
HEKOHCEPBATHUBHBIE CHJIBL. Pa6ora
KOHCEpBAaTUBHOM CHJIBI. 3aKOH COXpaHEHUS
IIOJIHOM MEXaHUYECKON PHEPIHH.

JlabopaTopHoe 3aHsATHE Ne 3, 4 4 OIIK-2
JlabopaTtopHass pabGora Ne3. «Ompexnenenue
MOMCHTa HMHEPIIUU KPECTOBHUHBI C TIOMOIIBIO
MasiTHuKa O6epOeKar

JlabopaTopHoe 3ansaTue Ne S. JlaGopaTopuasi 2 OIIK-2
pabdora  Ne6. «M3yuenue ympyroro u
HEYIIPYTOT0 COYIapeHHsI MapOB»

JlabopaTopHoe 3ansaTne Ne 6. JlaGopaTopHas 2 OIIK-2
padora Nel2. «Ompenenenue kod¢¢uirenrta
TPEHUST KA4YeHUS C I[IOMOINBI0 HAKIOHHOMN
TUTIOCKOCTHY

JlabopaTopHoe 3aHATHE Ne 7, 8 4 OIIK-2
JlabopaTopnas padora Nel(. «Ompenenenue
MOJIYJISI YIPYTOCTH METOJOM U3THOa)

Jlekuus 3.IloctymarensHoe W BpamareabHOe
IBUXKEHME TBepaoro tena. Llentp macc. MomeHT
MHEPLUMU MaTEpPUAIBHOM TOYKHM. MOMEHTBI
UHEpPUMHM Tel TPaBUIBHOW T'€OMETPUUECKON
dbopmel. Teopema IllTelinepa u ee mpUMEHEHHE. 2 OIIK-2
Kunernueckas SHEprus BpaIllaTeIbHOIO
nBukeHus. Pabota npu BpameHun. MomeHT
cwibl.  OCHOBHOE  ypaBHEHHE  JIMHAMUKH
BpalllaTeIbHOIO JBMKEHUSA. MOMEHT MMITyJIbCa.
3aKOH  COXpaHEHMsI  MOMEHTAa  HMITYJIbCA.
CroOoansie ocu. ['mpockorr.

Tema3. Mexannueckue KoJ1e0aHusd U BOJHBLI-124.




Jlexknusa 4 KonebarensHoe IBIDKCHHUE.
I"apmonunueckue KoJieOaHusl. OcHOBHBIE 2
XapaKTePUCTHKU KOJIEOATETbHOTO  JIBHIKEHUS.
JuddepennnanbHoe ypaBHEHUE TAPMOHUYECKUX
Konebanuid.  ['apMOHMYECKHUH  OCHMIUIATOP.
[IpyXxuHHBINA, MaTEeMaTUYCCKUH W (PU3HUCCKUI
MAaSITHUKHU. Cnoxenue OJIMHAKOBO
HaIpaBJIeHHbIX KojeOaHuil. CioxkeHue B3aMMHO
MEPICHIUKYISIPHBIX ~ KoNieOaHwil.  DHeprus
Koje0aTeNbHOrO  JABMXKEHHA.  3aTyXarolue
KoJeOaHusl. OcHOBHBIE XapaKTEPUCTUKU
3aTyXarIlux KosieOaHuH. BoinyxneHHbie
kosneOanus. PezoHanc.

JAUCKYCCUsA

OIIK-2

Jlekums 5 IIpononbHble U MONEPEYHBIE BOJIHBI.
BonnoBoe ypaBHeHue u ero pemenue. [lnockas
BosHa. Cepuueckast BomHa. JIyun u BOJHOBBIE
noBepxHoct. BomHoBoM BekTop. dazoBas
ckopocTb. ['pynmosas ckopocts. KorepeHTHbIE
BosHBI. MHTepdepenis BoiH. CTOSYME BOJHBI.
3BYKOBBIC BOJTHBI. Dddexr Jornepa.
Wudpa3Byk u ynbrpa3Byk. [I10THOCTH SHEprum.
Bekrop Ymosa.

JlabopaTopHoe 3ansiTne Ne 9. JlaGopaTropHas 2
pabdora Ne2. «OmpeneneHue  yCKOpPEHHS
CBOOOIHOTO Na/ICHUS»

OIIK-2

JlabopaTopHoe 3ansaTue Ne 10. Jlaboparopuas 2
padora NeS. «OmnpeneneHue CKOPOCTH TOJIETa
myJu c MOMOIIbIO KPYTUIILHOTO
OAJIJTUCTUYECKOTO MasITHUKA

OIIK-2

JlabopaTopnoe 3ansaTue Ne 11. JIabopaTopnas 2
padora Ne 13

«HccnegoBanne  COOCTBEHHBIX  KoJeOaHMit
CTPYHBI METOJIOM PE30HAHCA»

OIIK-2

JlabopaTopHoe 3ansaTue Ne 12. JlabopaTopnasi 2
paGora Ne 12

«3mepenne kordduimeHTa TpeHuss KaueHHs C
MTOMOIIBIO HAKJIOHHOT'O MasiTHUKA

OIIK-2

JlabopaTopHnoe 3ansaTue Ne 13. JlaGopaTophas 2
padora Ne 7 «lM3ydeHume 3aryxamomux
KoseOaHui MasiTHHUKAa MakcBeay

OIIK-2

Tema4. Hennepunanbnble CHCTEMBI OTCUYETA. Cl'[el.ll/la.]'lbﬂaﬂ TeoOpus OTHOCHTEIbHOCTH-2Y.

Jlexuusi 6 YpaBHeHUE IBUKCHUS MaTePHATLHON
TOYKA B HEUHEPLUAIBHON CHCTEME OTCUETa. 2
Cunel wHepumu. [IpuMmepsl HposIBIEHUS CUI
MHEPLMHU [IPU NTOCTYIATENBHOM U BPALATEIIbHOM
newkennsx. Cmia Kopuommca. IlenTpobexnas
cuna. BnusHue 1eHTPOOEKHOW CHIBI  Ha
BEJIMYMHY YCKOpPEHUS CBOOOIHOrO IaJieHusl.
Masrtauk Pyko.

OIIK-2

JAucuuniauHapHbiii MmoayJab 1.2,
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Tema$. IIpegmer 1 MeToAbI MOJIeKYIAPHOH Gu3nKH. OCHOBHOE YPAaBHEHHE MOJICKYJISIPHO-

kuHeTn4eckoii Teopun (MKT) ngeanbHoro rasa. SIBjieHusi nepenoca-64.

Jlexuus 7 CTaTUCTUYECKUH u
TEPMOJIMHAMUYCCKU METOIbI W3YyUYCHUS
MaKpOCKOIMUYECKHUX SIBJICHUH. OcHOBHBIE
MOJIOYKEHUS MOJIEKYJIIPHO-KHHETUUECKON
teopur. Macca u pasmep moJiekys. OCHOBHbIE
XapaKTEPUCTUKA BEIIECTB C TOYKH 3PEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.
WUneanbupiii  raz.  Mzomporecchl.  OnbITHBIE
ra3oBble  3aKOHBl.  YPAaBHEHUE  COCTOSHHS
HJIeaabLHOro rasa.

3akoH MakcBeia 0 pachnpeeieHUH MOJIEKYJI
WJICAJIBHOIO Tra3a MO0 CKOPOCTSAM TEMJIOBOTO
nBokeHud. CpenHsas KBagpaTU4Has, CpEIHssS
apudpmernueckass u  Hamboliee  BEpOSITHAS
CKOpOCTH MoOJieKyd. MpaeanbHblid ra3 B IOJ€
CWIbl TsoKecTH. bapomerpudueckas Qopmyra.
Pacnpenenenue bonbimana.

CpenHee 4uCiIo CTOIKHOBEHUM M CPEIHSS JJTMHA
cBOOOZHOrO mnpodera MOJIEKYJ. DMIHUPUYECKHE
ypaBHeHUs sBiIeHW nepeHoca. Juddysus.
Tennonposonnocts. BHyTpennee tpenue. MKT
SIBJICHHUI nepeHoca B rasax. 3aKoH
PaBHOMEPHOTO  pAaCIpENeNICHUs] JHEPrUu 10
CTEICHSIM CBOOOIBI.

2

JVICKYCCHS

OIIK-2

JlabopaTtopHoe 3ansaTme Ne 14, 15
JlabopaTtopHass pabGora Ne8. «Ompenenenue
Kod(ppurmenTa JMHAMUYECKON BI3KOCTHY

OIIK-2

Tema6. OcHOBBI TEPMOANHAMHUKH.

TepMoauHamMHu4ecKHre NPoUecchbl

-4y,

Jlexuus 8

IlepBbIl 3aKOH TEPMOAMHAMMKU. BHyTpeHH:A
SHEpPrusl TepMOAMHAMUYECKON cucTteMbl. Pabota
rasa npu u3MeHeHMH ero oOwema. IlepBoe
HayaJo TEPMOJWHAMHUKHW. BHyTpeHHss sHeprus
U TEIIOEMKOCTh MJEAIBHOIO Tra3a. YpaBHEHHUE
Maiiepa.

IIpumeHeHne nepBoro Hayaga TEpMOAUMHAMUKH K
u3omnporeccam.  AnuabaTHYeCKUid  Mporiecc.
VYpasuenue Ilyaccona. IloauTpomnHbii mporecc.
YpaBHEHHE TOIUTPOIBI.

KpyroBeie mporneccol. TeruoBble ABUraTenu M
XOJIOUIIbHbIE yCTaHOBKU. Tepmuueckuid KII/]
kpyrosoro mponecca. KIIJ[ mumkma Kapao
Muxkpo- u MmakpococTtosiHusA. CTaTUCTUYECKUI
BEC. OHTPOIIMS M €€  CTaTUCTUYECKOE
TOJIKOBaHHE. BTopoe Havano TepMoIMHAMUKU

JUCKYCCHS

OIIK-2

JlabopaTopHoe 3ansitue Ne 16.
JlabopaTopnasi paGora Ne9. «Ompenenenue
OTHOIICHMSI YJIENbHBIX TEIUIOEMKOCTEH Tra3oB

OIIK-2

11




metooMm Kiiemana-Jlesopma»

Tema7. Peanabusble rasel. JKuakocru. TBepabie Tega-44.

Jlekuuss 9 Peanbuble razel. YpaBHeHue BaH- JHCKY CCHsI OIIK-2
nep-Baainbca. Teopernueckue u 2

OKCIIEPUMEHTAJIbHBIE ~ M30TEPMbl  PEAbHBIX

razoB. Kpuruueckoe cocrosiuue. BHyTpeHHss

sHeprus peajgbHOro rasza. Oddexr Jxoymns-

Tomcona. Cxxr>keHue razos.

Crpoenue u CBOMCTBA KUIKOCTEH.

[ToBepxHocTHOEe HaTsKkeHue. JlaBiaeHue mon

WCKPUBJICHHOW  TMOBEPXHOCTHIO  >KUJKOCTH.

CmauuBanue. Kanunnsipusie SIBJICHUSA.

VYpaBHeHUE HEPa3pbIBHOCTU CTPYU. YpaBHEHUE

bepnynnu. @opmyna Crokca.

Oco0eHHOCTH KPUCTAUTMYECKOTO  COCTOSIHHS.

Ou3nyeckue TUIBI KPUCTAIIOB. TemIoeMKOCTb

TBepABIX Tel. Vcmapenue W CcyOIMMaIus.

[1naBneHue U KpUCTAJIIA3ALIMSL.

Amvopdupie Tema. [lomstue o  ¢a3oBbIX

MpeBpalleHUsIX W JUarpaMMe  COCTOSTHUS

BEIIIECTBA.

JlabopaTtopnoe  3ansTme Ne 17, 18 4 OIIK-2

JlabopaTtopnas paGora Ne 14 Ii3mepenue
KO3 QUIIMEHTa TMOBEPXHOCTHOTO  HATSDKECHUS
JKUIKOCTHY

2 cemecTp

Paznen |l DiexkTpuyecTBO M MarHeTUu3m

JAuncuunanHapubiii MoayJasb 2. 1.

Tema8. 3JICKTpI/I‘{eCKI/Ie 3apAaabl. Pacuer IJTCKTPHYECCKOI0 IMOJIs. IToTrenuua.

IIpoBoanuku. JInzjieKTpuKn-8u.

Jleknmsal. Crpoenune aroma. J[Ba pogna
AJIEKTpUYeCcTBa. DJIeMEHTapHbI 3apsa. HoHsbl.
OnexTpuszanus Tell. 3aKOH COXPaHEHUs 3apsja.
HuckperHocTth 3apsiia. 3akoH Kynona. 3akoH
Kynona B cpene.  Cucmema  CI'CI.
OnexkTpoctatuueckoe 1mosie. HampspkeHHOCTb
nons E. ITone Toueynoro 3apsna. I'paduyeckoe
nzobpaxenue noineu. [lpuHumn cyneprnozunuu
IUI HANpPSDKEHHOCTH. DJEKTPUYECKUN JUIOJIb.
OnexkTpuyeckuii MOMeHT aunoiis. [lone mumosns.
BexTop ANEKTPOCTATUYECKOU VHIYKIUH
(anexTpuueckoe cmemienue) D. Tlorok nunuii E
u D. Teopema Octporpaackoro-I'aycca.
IIpumenenne Teopemsl Octporpanackoro-I'aycca
JUI pacyeTa MoJiell MPOTSIKEHHBIX 3apsyKEHHBIX
Ten. PaboTa cui 3eKTPOCTaTHYECKOTO MO 110
nepemenieHuto 3apsaa. Hupkynsmusa sexkropa E.
IToTeHnManbHBIN XapakTep
AJIEKTPOCTATUYECKOTO OIS Pa3znocth
MOTEHLMAJI0B MU noTeHuuan. IloTeHuman moms
TOYe4yHOro 3apsaja. [lpuHuun cynepno3sunuu asis
[IOTEHLIMAJIA. OKBUIIOTEHIIUAJIbHbBIE

2

OIIK-2
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noBepxHOCTU.  CBsA3b  HANPSKEHHOCTH U
MOTEHLIMada »yeKTpudyeckoro mois. ['pagueHT
noreHnuana. Pacuer mnoTeHIMana HEKOTOPBIX
MPOCTEUIIINX MOJIEH.

JlabopaTopHoe 3ansaTue Ne 1,2 JlabopaTopHas 4 OIIK-2
padora Nel. «M3ydeHue 371€KTPOCTATUUECKOTO

TIOJISI»

Jleknmusn2.  [IpoBOIHMKM B TOCTOSHHOM 2 Oecena OIIK-2

3IEKTPUYECKOM roJje. NunynupoBaHHbIE
3apsAbl. Pacnipenencuue 3aps0B B
M30JIMPOBAaHHOM IIPOBOJHUKE. OJIEKTpHUUECKast
€MKOCTb IIPOBOJIHUKA. Y €AMHEHHBIN IIPOBOJAHHUK.
Konnencaropsl. CoeqHeHUE KOHJEHCATOPOB B

OaTapero. DIeKTPOEMKOCTh IUIOCKOTO,
cepuueckoro, VIHHIPAYECKOTO
KOHJICHCATOPOB. DHeprus 3apsHKEHHOTO

IMPOBOAHHKA. 3Heprm[ U IIIOTHOCTb OSHEPIHUU
QJICKTPHUUYCCKOI'O IT10JIA.

CBoOogHbBIE W CBsA3aHHBIE 3apsabl. Jumonb B
anekTpuyeckoM noge. [TonsgpHble U HENMOASpHbIE
Mousiekysbl. Tunbl auanekTpukoB. [lonspuzamnus
TUAJIEKTPUKOB.  Bexrop  nossapusanuum  P.
[loBepXHOCTHAs MJIOTHOCTh CBS3aHHBIX 3aps0B
u ee cBa3b ¢ P. Ilnmockuii KoHaeHcaTop C
JUAJIEKTPUKOM. Jusnextpuueckas
IIPOHUIIAEMOCTh Cpelibl. DNeKTpUIecKoe
cmenienue. Teopema Octporpaackoro-I'aycca
JUI 3JIEKTPOCTATUYECKOTO MOJS B AUDJIEKTPHKE.
['panuunble  ycnoBUsS Ha TpaHUIE  JIBYX
JUBJIEKTPUKOB. [Tbe3030€KTpHUYECTBO.

HI/IpOBJ'IeKTpI/I‘-IeCTBO

Tema9. 3HeKTpl’l‘leCKHﬁ TOK. 3JICKTpI/I‘IeCKaﬂ nenb. Knaccuueckast 3JICKTPOHHA

DJIEKTPHYECKUH TOK B JJIEKT

0JINTAX, ra3ax U Bakyyme-264.

s Teopust (K9T).

Jlekuus 3.

Tok mnpoBOAMMOCTM M KOHBEKTUBHBIM TOK.
VYcnoBusi cymectBoBanus Toka. Cuia Toka M
IUIOTHOCTH TOKA. IlocTrosHHBIN TOK. 3akoH Oma
JUIs  OJHOPOAHOrO  yyacTka  LEemu B
muddepeHranbHON 1 MHTErpanbHON (hopMmax..
Onektpuyeckoe comportusiieHne. CoearMHEHHE
IPOBOJHUKOB. PaboTa M MOIIHOCTH TOKa. 3aKOH
Jbxoynsa-Jlenua B guddepeHUMaTbHOW U
HMHTErpaJIbHOU dopmax.Mcrounnk
ANEKTPUYECKOT0 TOKa. DJIEKTPOJABMKYLIAs cuila
(BC) ucrounuka. 3aMKHyTas 3JIEKTpUUYECKas
uenb. 3akoH OMa [ HEOJHOPOJHOIO y4YacTKa
Lenu W Ui 3aMKHYTOW Lienu. Pa3BeTBiIEHHBIE
uenu. 3akoHbl Kupxroda um ux npuMeHeHHe.
IlonHas wu mone3Has MOIIHOCTb B LENHU
TOCTOSTHHOTO TOKA. KIIg HWCTOYHUK

UHTErPaJIbHOU bopmax. Hcrounnk

2

OIIK-2
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ANEKTPUYECKOT0 TOKA. DJIEKTPOJABMKYIAS CHJIa
(BAC) ucrouynwka. 3aMKHyTas >SJIEKTpUUYECKas
nenb. 3akoH OMa JJi1 HEOJHOPOJIHOTO ydacTKa
uenu M Ui 3aMKHYTOW 1ienu. Pa3BeTBiEéHHBIE
nenu. 3akoHel Kupxroda u uX npuMEeHEHHE.
[lonnas wu mone3Hass MOIIHOCTb B  LEHHU
noctossHHOro Toka. KII/[ ucrounuk

JlabopaTopHoe 3aHsITHE Ne 3, 4. 4 OIIK-2
JlabopaTopnas pabGora Ne2. «OmpexaeneHue
ANEKTPUYECKOM  EeMKOCTH  KOHJIeHcaTopa ¢
MOMOIIBIO OATUTHCTHYECKOTO TaJIbBAHOMETPA»

JlabopaTopHoe 3aHsATHE Ne§, 6. 4 OIIK-2
JlabopaTopnasi padora Ned. «I'panyupoBka
BaTTMeTpa. VI3MepeHHe CONpPOTHBIEHUH ¢
IIOMOUIBIO BOJITMETPA U aMIIEPMETPay

JlabopaTopHoe 3aHsITHE Ne 7, 8. 4 OIIK-2
JlabopaTtopnass padora Ne5. «UM3yuenue
3apucumoctd momHocTH u  KIIJ[ wucrouHmka
TOKa OT COIPOTHUBJICHUS HATPY3KM»

JlabopaTtopHoe  3anaTtme Ne 9, 10. 4 OIIK-2
JlabopaTopnass paGora Ne6. «OmpeneneHue
COIIPOTHBIICHUI MIPOBOTHUKOB METO/IOM

MOCTHUKOBOHU CXEMBD)

JlabopaTopHoe 3ansitue Ne 11 Jlabopatopuas 2 OIIK-2
padora Ne8. «I3mepeHue 531aeKTPOABUKYIIEH
CHJIBI METOZIOM KOMITCHCAIIUN)

Jekmus 4. OnbITHEIE JIOKa3aTeJIbCTBA 2 OIIK-2
AJICKTPOHHOU MPOBOJUMOCTH MeTaioB. OCHOBBI
KOT mnpoBogumoctu meramioB. 3akoHel Owma,
Jlxoyns-Jlenna, Bunemana-®panna B KOT.
VYenexu u Hemocratku KOT. Dnekrpuyeckue
SBJICHUS B KOHTakTaXx. PabOora BBIXOHIa
9JIeKTpoHa W3 MeTaia. KoHTakTHas pa3HOCTh

MOTEHINAJIOB. 3aKOoHBI BousbThl.

TepmooanexkTpuueckue  SBIICHHUS: 3¢ deKThI

3eebeka, [lenpThe, ToMcoHA

JlabopaTopnoe 3ansaTue Ne 12. JIabopaTtopnas 2 OIIK-2

pabora 11. «zyuenue r¢pdexra 3ecdexar

Jleknms S. 3akonbl Papajes U 3JIEKTPOIU3A. 2 OIIK-2
Bropuunsie peakuuu Ha JJIEKTPOJAX.
IlonBMXKHOCTP HMOHOB U 3JIEKTPOIPOBOAHOCTH

pacTBOpPOB. lNanpBanmyeckue BJIEMEHTHI.
AKKYMYJISTOPBI. HecamocrostensHas u
CaMOCTOATEIIbHAS IIPOBOIMMOCTD ra3os.

Trneromuii, UCKPOBOM U KOPOHHBIA pa3psibl.
Onektpuyeckas nayra. I[lmazma. IlnazmenHbie
TEJICBU3UOHHBIE JKpaHbl M Juciuied. Tok B
BAKYyyMe. ABTO3JIEKTPOHHAs U B3pbIBHAs

JucuuninHapHeli Moayap 2.2

Temal(. MaruutHoe B3aumMojeiicTBue TOKOB. MaruuTHblii noTok. 3akon buo-Capapa-Jlanjaca.
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Cuna .JIopeHua. IlocTosIHHOE MAarHUTHOE OJIE B BelleCTBE. 3HeKTpOMaFHI/ITHaH HHAYKIUSA.

DJIeKTPOMATHUTHBIE K0JIeOaHNsl U BOJIHbI. YpaBHeHusi MakcBesia-174.

Jleknusi6. 3akon Awmmnepa. Cucmema CI'CM.
Csa3b medncoy eOuHuyamMU MoKa U HANPIHCEeHUs
6 cucmemax CI'CM u Ccrceo.
Onekmpoounamuuecxkas NOCMOAHHAA.
MaruutHOe noje. MHAyKIuss MarHuTHOTO IOJIs
B. MarauTtHas noctosiHHas. 3akoH Amrmepa B
cpere. MaruutHoe nosie B cpene.
Hanpsixkennoctb MarHuTHOTO  TOJISI H.
BuxpeBoii  XapakTep  MarHMTHOTO  IIOJIS.
MarnuTHbIii noTok. ['padudeckoe n3obdpakeHue
MarHuTHoOro noss.. Teopema OcTporpaackoro —
l'aycca pns  wmarnutHoro mons. [lelictBue
MarHUTHOTO TOJIsi Ha MPOBOAHUK ¢ ToKoM. Cuia
Amnepa. PamMka ¢ TOKOM B MarHUTHOM
nojie. MaruuTHbIA MOMEHT. MardauTHBIN JUIIOJD.
3akoH  buo-CaBapa-Jlammmaca u  OpuHIUO
Cynepro3uiui. Pacyer MHAYKIIMM MarHUTHOTO
MoJIsl MPSMOJMHENHOTO NPOBOJHUKA C TOKOM.
[Tone npsiMoro u KpyroBoro TOKoB. Pacuem nons
Ha ocu conenouoa. upkymsauus Bekropa B.
3aKkoH MOJHOTO TOKa B Bakyyme. Pacuer moms
TOpOoUza. Cuna  Jlopenua. Ycekopurenu
3apsUKEHHBIX  4acTULl.  Macc-CieKTpoMerp.
Dddext Xomna.Pabota nepeMEIICHUS
MIPOBOJIHMKA C TOKOM B MATHUTHOM TIOJIE.

2

OIIK-2

JlabopaTopHoe 3ansaTue Ne 13. JlabopaTtopuas
padora Ne/. «OmpeneneHue TOPU3OHTAIBLHON
COCTABJISIONICH MArHUTHOTO TOJIS 3eMJITNY

OIIK-2

JlabopaTopHoe 3ansaTue Ne 14. JlaGopaTropnas
padora Ne9. «OnpeneneHne ynenbHOro 3apsaa
AJIEKTPOHA METO/I0M MarHeTpOHa

OIIK-2

Jleknmsa 7. I'mnotesa Ammnepa. MonekyispHble
TOKM. MAarHuTHblE MOMEHTBI JJIEKTPOHOB H
aToMoB. Bekrop Hamarnmuenuss PmMarnutHas
BOCIIPUMMYHUBOCTb U OTHOCHUTEJIbHASI MarHUTHAs
npoHunaemMocts. Knaccudukanus MarHeTHKOB.
JlnaMarHeTukH. ITapamarueTukH. 3aKkoH
IIOJIHOTO TOKa JUId MAarHUTHOIO IOJsA B
BEILIECTBE. DeppoOMarHeTHKH. [Ipupona
dbeppomarneTusma.

OIIK-2

Jlexknus 8. 3axon dapanes u mpasuio Jlenna.
OJIC 15030107 9007078 CamouHayKIHS. SOJIC
CaMOMHIYKITHH. NHIyKTUBHOCTB.
NHnykTuBHOCTH cosneHonaa. TOKM 3aMbIKaHUSI U
pa3MblkaHWUU.  MarauTHas  DHEpPrusi  TOKa.
DHeprusi MarHuTHOTO 1nosst. [1noTHOCTE SHEprUn
MarHuTHOTO 1oJst. Toku dyko. MHIyKTHBHOCTD
KoakcuajgbHOro kabens. B3auMHas MHAYKIIHUSL.

OIIK-2

JlabopaTopHnoe 3ansaTue Ne 15. JlaGopaTropnas
padora Nel2. «OmnpeneneHue MHAYKTHUBHOCTH

OIlIK-2
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KaTYILIKN

Jleknmusi 9. ['apMoHM4YecKHMe  KoJIeOaHUS. 1
Konebarenbubiii koutTyp. @®opmyna Tomcona.
DHeprus K0J1Ie0aTeIbHOTO KOHTYpa.
3aryxammue SJICKTPOMAarHUTHBIE KOJIeOaHUsI.
Jlo6poTHOCTH KOHTYpa. BoinyxaeHHbIe
3JIEKTPOMArHuTHBIE ~ KoneOanus.  Pe3onanc.
DJEeKTpOMarHuTHHIE BOJIHBI W HX CBOICTBa.
DHeprusi 3JEKTPOMArHUTHBIX BOJIH. Bekrop
VYmoBa-IloiiHTHHTA. N3nyuenne
ANEKTPOMArHUTHBIX BOJIH. Oo1as
xapakTtepuctuka Tteopun Makcpemna. IlepBoe
ypaBHeHue Makcgeiia. Tok cmenienus. Bropoe
ypaBHeHHe MakcBemia. Tperbe U YeTBEpTOE
ypaBHeHuss MakcBemia. IlomHas — cucrema
ypaBHeHUI MakcBesia s 3JeKTPOMarHUTHOTO
OJISI.

OIIK-2

JlabopaTtopHoe 3amstme Ne 16, 17 4
«JlaGopaTtopHnasi pab6ora

Ne 10.«M3mepeHne MarHUTHOM HWHIAYKUUU C
ITOMOIIBI0 AHAJTUTUYECKUX BECOB)

OIIK-2

Cemectp 3

Pazpnea |1l. Ontuka. Atom. SAnpo

JAuncuuniaunapupiii Moayas 3. 1.

Temall. I'eomerpudeckasi ontuka. BosinoBasi ontuka. Unrepdepennus csera. Andpaxkuus
cBera. Pacnpocrpanenne cBera B Bemectse. [lonsipu3zanus ceera. KBantoBas npupoaa

u3JaydyeHus-464.

Jleknusil. I'eomerpuueckas onrtuka. Passurne 2
B3TJIA70B Ha Npupony cBera. OCHOBHBIE 3aKOHBI
ONTUKH: OTPA)KEHUE M IPEIIOMIICHHE CBeTa U
IIOJIHOTO OTpa)kKEHUS. Tonkue JIMH3BL.
OnTtuueckoe  M300pakeHHE  IMPEAMETOB  C
nomouipro  JuH3.  ®Dotomerpus. OCHOBHBIE
(dhoToMeTpUYECKHE BETUUMHBI U UX €TUHUIIBL.

Oecena

OIIK-2

JlabopaTopHoe 3ansiTne Ne 1. JlaGopaTopHas 2
pabdora Nel. «Ompenenenue  mokazarens
IIPETIOMJIEHUS IIPA TOMOLIY MUKPOCKOIIa»

OIIK-2

JlabopaTopHoe 3ansaTHe Ne 2. JlaGopaTtopHas 2
paGora Ne2. «Ormpenenenue  (GpokycHOro
paccTostHusT coOuparomeld W  pacceuBaromiei
JIMH3»

OIIK-2

JlabopaTopHoe 3aHsATHE Ne 3, 4 4
JlabopaTtopnass pabGora Ne3. «l3yuenue
3aKOHOB OCBEILIEHHOCTU»

OIIK-2

IIpakTnueckoe 3ansaTue Nel. ['eomeTpruueckas 2
OITHKA.

OIIK-2

Jlekuus 2. KorepentHocTh " 2
MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH.
OnTuueckas Pa3HOCTh xoJa. Ycaopue
MaKCHMyMOB W MHHHMYMOB TIPH TIOJIO’KEHUH
KOT€PEHTHBIX BOJIH. Pacuer

OIIK-2
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UHTEPPEPEHIIMOHHON  KapTUHBI  OT  JBYX
UCTOYHUKOB.  WHTepdepeHIUss B  TOHKUX
MJICHKAX. [IpakTuueckoe MIPUMEHEHNE
untepdepeniuu csera. [lpunuun rogorpaduu.

JlabopaTopHoe 3aHATHE Ne 5, 6.
JlabGoparopHasi padora Ne4.

«M3ydyenne uHTEpPEpEeHIINN CBETa C MOMOIIBIO
ounpusmsl Openens»

OIIK-2

IIpakTunyeckoe 3ansaTue Ne2. VuTtepdepenius
U 1udpakiys cBera

OIIK-2

Jlekuma3d.  Ilpunmun  ['roitrenca-®dpenens.
Meton 30 @peHenss W OPSIMOJIMHEHHOE
pacupocTpaHEHHUE CBETa B BOJHOBOM OITHKE.
Jludpakiuss Ha KpYIJIOM OTBEPCTUU M JHCKE.
Judpakius B mapajuiedbHBIX JydyaX Ha OIHOM
menu. Judpakunonnas pemerka. dudpaxius
Ha IPOCTpaHCTBEHHOW pemerke. dopmyia
Bynsda-bperros. Paspemaromas crnocoOHOCTh
mu(pakIuOHHONW pemeTkn. PacnpocTtpaneHnue
cBeTa BewlecTBe. BzaumopelicTBue cBera cC
BemectBoM. [lornmomenue cBera. Paccesnue
ceera. Jlucmepcus  cBera.  Kiaccuueckas
JJIEKTPOHHAs  TEOpPUS  JUCIEPCUU  CBETA.
Nznyuenne BaBunoa-UepeHnkosa.

OIIK-2

JlabopaTopHoe 3aHsATHE Ne 7, 8.
JlabopaTtopHass pabGora NeS. «Ompenenenue
JJINHBI CBETOBOU BOJIHBI C IIOMOIIIBIO
TG PAKIIMOHHON PEIIeTKID

OIIK-2

JlabopaTopHoe 3anaTHEe ~ Ne 9, 10
JlabopaTopnasi padora Ne§8.

«dudpakuus dpenens Ha KPyrioM OTBEPCTHUH.
Hudpaxius OpayHrodepa Ha mETN».

OIIK-2

Jlekumsa4. Ilonspusanmsa ceera. EcTtecTBeHHBIN
U TONSApU30BaHHBIM cBeT. 3akoH Mamtoca.
[TonApuzanus npu OTpaXEHUH U IPEITOMIICHUU.
3akon bprocrepa. JIBoifHOe yuenperioMiIeHHE.
IIpusma  Huxond.  Bpamenue — IIIOCKOCTH
MOJIIPU3aLUH. KBanroBas npuposa
n3nydeHus. TemioBoe  u3aydeHWe.  3aKOHBI
Kupxroda. AGcomotHo yepnoe teno (A.U.T.).
3akonsl wm3nydeHuss AYT. Pacnpenenenue
sHeprun B crnekrpe AYUT. dopmyna Penes-
Jbxkunca. KBanrtoBas rumnoreza.  dDopmyna
[Inanka. KBanToBas ontuka.fIBneHue
¢doroaddexra. 3akoHbl BHEIIHETO PoTOIDDeKTa.
HecocTosTenbHOCTh  KIACCUYECKOM  TEOpHH.
VpaBHenue OuHmTeiHa. @Potonsl. Macca u
umnyiabc ¢orona. JlaBnenue cBerta. OmbIT
Jle6eneBa. Dddexr Komnrona. EmmHcTBO
KOPIYCKYJISIPHBIX ¥ BOJIHOBBIX CBOWCTB CBETA.

OIIK-2
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JlabopaTopHoe 3ansaTue Ne 11. JlabopaTopHas 2
pabora Neb. «V3yueHue sBICHHS TOJSIPU3AIIN
csera. [IpoBepka 3akona Mamroca»

OIIK-2

JlaGoparopHoe 3ansitue Ne 12. JlabopaTopHas 2
pabdora Ne7. «Ompenenenve  yaeabHOTO
BpallleHUs  IUIOCKOCTH  TOJSpHU3aluu U
KOHIICHTPALIUU pacTBOpa caxapa
MOJIIPUMETPOM»

OIIK-2

JlaGopatopHnoe 3ansTue Ne 13. JlabopaTopHasi 2
padora Ne9. «OmpenesnieHMe MOCTOSHHOU
Credana-bonbimanay

OIIK-2

JlaGoparopHoe 3ansitue Ne 14. JlabopaTopHnas 2
padora Nel0. «3yuenune CBONCTB
(OTORIEMEHTOB C BHEUIHUM M BHYTPEHHUM
dororddhexrom»

OIIK-2

[MpakTnyeckoe 3ansitue Ne3d. I[lonspuzanus 2
CBETa.

OIIK-2

IIpakTuyeckoe 3ansitue Ned. Dotomerpus. 2
TennoBoe u3jryyeHue.

OIIK-2

IIpakTuyeckoe 3ansitue Ne5. Dorodddexr. 2
KBaHTOBBIE CBOWCTBA CBETA

OIIK-2

JAucuMIIMHAPHBIA MOaYJIb 3. 2.

Temal2. Teopus aroma Bogopoaa no bopy. KanroBasa mexanuka. @®u3nka aToMOB H MOJIEKY.JI.

KBanroBas cratucruxka-14y.

Jleknmsa S. Ortkpeitve anektpona. CrpoeHue 2
atoma. Monenu aroma Tomcona u Pesepdopna.
3aKOHOMEPHOCTH B aTOMHBIX  CIEKTpax.
[Tocrynater bopa. Omnbir @Ppanka u ['epua.
Cnektp aroma Bomopoxa mo bopy. ®dopmyna
bansmepa-Punbepra. OO0®bsicHeHne
BO3HUKHOBEHHUS JIMHENUYATBIX CIIEKTPOB. Y CIIEXU
U HeJocTaTku Teopun bopa.

AUCKYCCHL

OIIK-2

JlaGopatopnoe  3amaTte Ne 15, 16 4
JlabopaTopnas pabora Nell. I[lpusmeHHBIH
MOHOXpomaTop. M3ydeHne aTOMHBIX CIIEKTPOB.
Omnpenenenue nocrostHHoM Puabdepray

OIIK-2

Jleknus 6. KopryckyiasipHO-BOJTHOBOM ayain3m 2
B Mmukpomupe. @Dopmyna ge  bporns.
OKCIIEpUMEHTAIBHOE MOATBEPKIECHUE THIIOTE3bI
ne bpoing. IlpuHuun — HeonmpeaeneHHOCTH
I'eiizen6epra. BonnoBas ¢yHkuus u ee
CTaTUCTUYECKNN cMbICI. KBaHTOBBIE ypaBHEHUS
JBHKCHUS. Bpemennoe ypaBHEHUE
[lIpenunrepa. VYpaBuenue Ilpenunrepa s
CTallMOHAPHBIX COCTOSIHUM. JBuxeHue
CcBOOOMHON 4YacTHIlBl. 3amadya O 4YacTUIle B
OJTHOMEPHOM MPSIMOYTOJIBHON IOTEHIHAIBHON

sMe OECKOHEYHOW TITyOUHBI. [Ipoxoxnenue
YacTUIl CKBO3b IOTEHLIMAIbHBIM  Oapbep.
TyHHENnbHBIN b dexT. JIunennpIin

OIIK-2
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FapMOHHUYECKUM  OCLUUIATOD B  KBAaHTOBOU
MexaHuke. @Du3nka aTOMOB U MOJIEKYJI.

3amaua o0 arome Bogopona. KsaHTOBBIE
yucna.  MarHetusm  mukpouactun.  OmnbIT
Ireppa wu T'epnaxa. CnuH  3J€KTpOHA.
CnunoBoe kBaHtoBoe uucio. [Ipunmun I[laynu.
Pacnipenenenne  37I€KTpOHOB B aToMe 110
COCTOSIHUSIM. [lepuonnueckas cucreMa
aneMeHToB  Menaeneesa. MouekynsipHbie
cnektpel. PentrenoBckue  cmektpel  (P.C).
CrnowHoit u xapakrtepuctuueckuit  P.C.
®opmyna Moznu. CIOHTaHHOE W BBIHYKJIEHHOE
n3iydeHusi. ONTUYECKUI KBAaHTOBBIM T'€HEPATOP

(;1azep).

JlabopaTtopnoe  3ansaTme Ne 17, 18 4 OIIK-2
JlabGoparopHasi padora Nel3

«udpaxius 21eKTPOHOBY

Jlekumsi7. KBantoBble  cTaTtucTHMKM  bo3e- 2 OIIK-2

OiHmreitHa u  @®epmu-llupaka. KsanTOBas
TEopHsi CBOOOAHBIX 3JIEKTPOHOB B MeTajlle

Temal3. ®u3znka TBepaoro rejaa. Pusuka aroMHoro saapa. Pu

3MKa 3J1eMEeHTAPHBIX YacTun-12y..

Jleknus8. DnekTpoHbl B KpucCTauiaX. 30HHas
Teopus TBEpAbIX Teil. [leneHue TBepAbIX Tel Ha
METaJIJIbl, JUDJIEKTPUKUA U TOIYIPOBOJHUKH IO
30HHOU TEOPHUH

2

OIIK-2

Jlekmust 9. AtomHoe sapo. OOmMe CBEICHUS O
sIApax. W3oTonel. EcrecTtBennas
panuoakTUBHOCTG. IIpaBuia cmelieHus npu o- u
B- pacmamax. 3aKOH paJAMOAKTHBHOIO pacraja.
MeTtobl pErucTpanuu MHUKPOYACTHII.
B3anMoneicTBue HYKIIOHOB U IIOHATHE O
anepHbIX cuiax. JlegekT Macchl M 3HEPruu
CBSA3M sipa. SlaepHble peakuuu. 3aKOHBI
COXPAaHEHHs B SICPHBIX peakuusaxX. SnepHbIil
peaktop. llemnas peakus. Peakius cuHTe3a
(TepMmosiiepHas — peakuus). OHeprust  3Be3[.
dusuka AJIEMEHTApPHBIX YacTHULI.
Knaccudukanus JJIEMEHTapHBIX YaCTHULI.
CoBpemeHHass (usuueckass KapTUHA MUpa:
uepapxusi  CTPYKTyp  MaTepuH,  3BOJIOLUA
BcenenHnoii, ¢usnueckas KapTMHa MuUpa Kak
¢dunocodckas KaTeropusi

OIIK-2

IIpakTnueckoe 3ansaTue Ne6. CtpoeHue aToma.

OIIK-2

IIpakTuyeckoe 3ansaTue Ne7.
DneMEHTHI KBAaHTOBOW MEXAHMKH.

OIIK-2

IIpakTnyeckoe 3ansaTue Ne8, 9 dusuxa
aTOMHOTO si/Ipa.

OIIK-2
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5. Ilepeyenb y4eOHO-METOAUYECKOTO O0ecTeYeHUsl sl CAMOCTOSITEIbLHOM
padoTHI 00y4aKOIIMXCH MO0 JMCHHUILINHE.

CamocrosiTennbHasi ~ paboTra  OOyYarOIIMXCS ~ BBIOJHSACTCS IO 3aJIaHUIO
npenojaBaresii, ©0€3 €ero HENOCPEJACTBEHHOTO y4yacTUs W HalpaBlieHa Ha
CaMOCTOSITEIbHOE U3YUYEHHUE OTACIbHBIX ACIIEKTOB TEM JUCIUILIAHBI.

ens camocTOsTENbHOW pabOThl — IMOJATOTOBKA COBPEMEHHOTO KOMIIETEHTHOTO
cnenuaiiucta u (GOPMHPOBAHUSA CHOCOOHOCTEM W HABBIKOB K HEMPEPHIBHOMY
caMm000pa30BaHuIO U MPOoGeCcCHOHATBHOMY COBEPILIEHCTBOBAHMUIO.

CamocrosiTenbHasi paboTa crnocoOCcTByeT (OPMHPOBAHUIO AHATUTUYECKOTO U
TBOPYECKOTO MBIIIICHUS, COBEPIICHCTBYET CIIOCOOBI OPraHU3allMU MCCIIEI0BATEIbCKON
NEATEIbHOCTH, BOCIIUTHIBAET LEJIEY CTPEMIIEHHOCTD, CUCTEMATUYHOCTb u
MOCJIEIOBATEILHOCTh B PabOTe CTYJEHTOB, OOECHEYMBAET MOJATOTOBKY CTYyJEHTa K
TEKYIIMM KOHTAKTHBIM 3aHATHSIM M KOHTPOJIBHBIM MEPOIPHUATHSIM M0 JUCIUILIAHE.
Pe3ynpraThl 3TOM MOATOTOBKU MPOSIBIISIIOTCS. B AKTUBHOCTU CTYJCHTA HA 3aHSTUAX U B
Ka4yeCTBE BBIIOJIHEHHBIX TECTOBBIX 3aJaHUM, U APYTrUX (OPM TEKYILIEr0 KOHTPOJIS.

CamocTosiTennbHas padoTa MOXKET BKIIIOUATh CJICAYIOIINE BUIbI padoT:

- U3YUYCHUE MTOHATUHMHOTO armapara JUCHUIUINHBL

-npopaboTKa TEeM  JUCHUIUIMHBI, TOUCK HH(POpMAIMU B  BJICKTPOHHBIX
OMOIMOTEUYHBIX CUCTEMAX;

- IOATOTOBKA K JIA0OPATOPHBIM paboTaM, MPAKTUIECKUM 3aHSITHIM;

- paboTa ¢ OCHOBHOM U JIOMIOJHUTEIBHOM JIUTEPATypO, IPE/ICTaBIEHHON B pabouei
[IpOrpaMMe;

- HOATOTOBKA K ITPOMEKYTOUYHOU aTTECTALINY;

- U3yYCHUE MaTepHuaa, BHIHECEHHOTO Ha CAMOCTOSATEIbHYIO TPOPAOOTKY;

- paboTta B DJEKTPOHHBIX OMOJMOTEYHBIX CHUCTEMAX, CIPABOYHBIX, CIPABOYHO-
MOMCKOBBIX U UHBIX CUCTEMaX, CBSI3aHHBIX C pacueTaMu JeTajeil 1 y3J0B MalllMH 00IIEro
HAa3HAYCHUS,

- BBINOJIHEHUE TpadruuecKo YacTH KYpCOBOTO TMPOEKTa C HCHOJb30BAHUEM
CTaHIAPTHBIX CPEICTB aBTOMATU3AIMU TPOCKTUPOBAHUSI.

Tembl 018 camocmosmenvHol pabomvl 00yuaOWe20cs, NOpsSIOOK UX KOHMPOAS NO
oucyunaune « Pusuxa» npueeoensvl 8 MemooUYecKUx YKA3aHusx:

Kabupos P.P., [dBosmkun H.K. ®usuka. Metonuueckue yka3zaHus 10

OpraHU3allMid  CaMOCTOSITEIbHOM palboThl 1Mo guciuiuinHe «Duszmkay s
0akajaBpOB TEXHUYECKUX HAMpPaBJICHUM TOATOTOBKU. — AnbMmeTheBck: AI'HU,
2017. - 24c.

6. @OH/1 OLIEHOYHBIX CPEACTB MO JUCIUIIIINHE

OcHoBHoOMl 1enbl0 popmupoBanus POC mno pucturimHe «Dusukay sBIsSETCA
CO3JJaHME MaTepuajoB JUIsl OLEHKH KauyecTBa TMOATOTOBKM OOydYaloIMXCAd |
YCTaHOBJICHHS YPOBHSI OCBOEHUSI KOMIIETEHII.

[TosHBIN TEpeUYeHb OLIEHOYHBIX CPEACTB TEKYIIErO0 KOHTPOJISI U MPOMEKYTOUYHOU
aTTecTalluy MO AUCUUILINHE npuBeaeH B DoHIE OLICHOYHBIX CPEACTB (IPUIIOKEHHUE 3 K
JTaHHOM pabouei mporpamme).
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Tekymmi KOHTPOJIb OCBOCHHUS KOMIIETEHUWW IO JUCLUIIMHE MPOBOAMUTCS IIPHU
M3YyYECHHM TEOPETHYECKOr0 MaTepualia, PEIICHWHM 3a1ad Ha INMPAKTUYECKHX 3aHATHUAX,
clade OTYETOB 10 JIAOOPATOPHBIM paboTaM.

N TOroBou OLEHKON OCBOCHMS KOMIIETCHIIMH SBJISAETCA NMPOMEXKYTOYHAS aTTeCTAlUs
B (hopMe 3aueTa 1 SK3aMeHa, TPOBOANMAsI C YUETOM PE3YJIbTaTOB TEKYIIETO KOHTPOJIS.

6.1. IlepevyeHb OLIEHOYHBIX CPEACTB

OTamnsl
dopmupo
BaHUs
KOMIIETEH
1005071

Bun
OLIEHOYHOT'O
cpencTBa

KpaTKafI XapaKTECPUCTHUKA OLICHOYHOI'O CPEACTBA

[IpencraBnenue
OILICHOYHOTO
cpenctsa B GoHIE

Texkylmii KOHTPOJIb

JlaGopaTopHas
pabora

MO>KeT BBINOIHATHCS B MHIUBUIYaJIbHOM

MOPSIKEe WM TPYIMION oOydarommxcs. 3aJaHus B
71a00paTOPHBIX pabOTaxX JOJDKHBI BKIIFOYATh 3JIEMEHT
KoOMaHTHOW paboTel. [lo3BoJsieT OUEHHUTH yMEHHS
00y4JalomnXCcsi CaMOCTOSATENbHO KOHCTPYHPOBATH
CBOMU 3HAHUSA B Hpouecce pemeHI/m HpaKTI/IT-IGCKI/IX
3aJa4y U OLEHUTh YPOBEHb CGHOPMUPOBAHHOCTH
AHAJIMTUYCCKHUX, HCCICOAOBATCIIBCKUX HABBIKOB, a
TaKk)Ke€  HABBIKOB  IPAKTUYECKOTO  MBIILICHHUS.
ITo3BoasgeT OIICHUTDH CIIOCOOHOCTD K
PO)eCCHOHAIBHBIM TPYJIOBBIM JICHCTBHUSIM

TeMsl, 3amanus
JUTSL BBITIOJTHEHUST
J1a00paTOPHBIX
paboT, BOIIPOCHI K
UX 3aIluTe

TecTtupoBanue
KOMIIBIOTEPHOE

Cucrema CTaH/IapTU3UPOBAHHBIX 3a/laHui,
MO3BOJIAIOINAs  AaBTOMATHU3UPOBAaTh  MPOLELYPY
U3MEpEHUs YPOBHA 3HaHUHI u YMEHUU
oOyuarorerocs o COOTBETCTBYIOIIUM
KOMITETCHIIHSIM. O6paboTka pe3yabTaToB
TECTUPOBAaHUS Ha KOMIIbIOTEpEe O0OecrednBaeTcs
CHeUaIbHBIMU IporpaMMaMu. [To3Bonsier
IIPOBOAMTH CaMOKOHTPOJIb (peneTuMOoHHOE
TECTUPOBAaHUE), MOXET BBICTYNIaTb B  POJH

TPCHAXKEpA MPU TOATOTOBKE K 3a4CTY HJIM 9K3AMCHY

DoHJT TECTOBBIX
3alaHUN

[TpakTnueckas
3a7a4a

CpencTBO OICHKH YMEHHS TPUMEHSTH MOJTy9ICHHBIC
TEOPETUYECKHE 3HAHMs B MPAKTUYECKOW CUTYaIIWU.
3amaua JODKHA OBITH HAIpaBjeHa Ha OIICHHBAHUE
TeX KOMIIETeHIIUH, KOTOphIE MOANEKAaT OCBOCHUIO B
JAHHOW JTUCITUIUIMHE, JIOJDKHA COJEPIKATh YETKYIO
WHCTPYKLHMIO 10 BBINOTHEHUIO WJIH alTOPUTM
JeUCTBHI

KommiekT 3a1au

HpOMe)KyTO‘lHaH arTrecranus

3auer

3adeT BBICTABISCTCA II0 pE3yJIbTaTaM TEKYIIEeH
paboThl B cemecTpe 0e3 IOMOIHUTEIBHOTO ONpoca

DK3aMeH

Urorosas ¢dbopma ornpezeneHus CTETeHU
JOCTHKEHUSI  3alUIAHUPOBAHHBIX  PE3YJIBTATOB
oOydeHus  (OLIEHMBAHMUS  YPOBHS  OCBOCHHS
KOMIIETEHIIN). DK3aMeH MpPOBOJUTCS B YCTHOU
dbopMe 1o BceM TeMaM JIUCLUHUILINHBIL.

Ilepeuenn
BOIIPOCOB U 33]1a4
K 9K3aMEHY
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6.2.YpoBeHb 0CBOEHHSI KOMIIeTEHIMIA 10 JucHuninne «@uznka»

OueHuBaemble Ilnanupyemble v .
R — pesyABTATI POBEHb OCBOCHHUSI KOMITETEH M
(k0/1, HAUMEHOBAHUE) o0yueHus 3 Cpennuii yposens Basosbril ypoBeHs KomMmnerennuu He
IpoaBuHYTHI YPOBEHD OCBOEHbBI
Ne
o Kpurepuu oueHuBaHUS Pe3yJbTATOB 00y4eHUsI
COTIAMANO» «XOPOII0» «Y/IOBJIETBOPHUTEILHO» «HEYI0BJIETB.»
(o7 86 10 100 6a1.108) (ot 71 1o 85 6ass10B) (ot 55 no 70 6an10B) (MeHee 55 0as10B)
3aureno (ot 35 10 60 6asI0B) He 3aureno
(menee 35 6a,510B)

1 OIIK-2 3HATbD! CdopmupoBaHHEIE CdopmupoBannsie, HO | HemonHbie, ®parmeHTapHbIE
CIIOCOOHOCTBIO - OCHOBHBIC TOJIOKEHUSI M 3aKOHBI | CHCTEMAaTHYECKHUE coepKalne MPEICTaBICHUS 00 | mpencTaBieHus 00
HUCIIOIB30BATh €CTECTBEHHOHAYYHBIX JUCLUHUIUIUH; | IPEACTABICHUS 00 | oTnmenbHBIE  TPOOENBI | OCHOBHBIX OCHOBHBIX
OCHOBHBIC 3aKOHBI | OCHOBBI WH(GOPMAIIMOHHBIX | OCHOBHBIX TIOJIOXKCHUSAX | MPEACTABICHHS 00 | IOJIOKEHHUSIX H | HOJOXKECHUIX Hu
€CTECTBCHHOHAYYHBIX | TEXHOJOTUI; OCHOBHBIE METOMBI | U 3aKOHAaX | OCHOBHBIX 3aKOHaX 3aKOHaX
JUCIUATUIMH B | MaTEMaTHUYECKOTO aHaIM3a U | €ECTECTBEHHOHAYYHbIX TIOJIOKECHUSIX U | €CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYUYHBIX
npodeccnoHaIbHON MOJEIUPOBAHUs, TEOPETUYECKOTO U | JUCLHILUINH; OCHOBAaX | 3aKOHax JUCLHUILUIMH, OCHOBAaxX | AMCLUMIUIMH;, OCHOBAax
JICSITCIIbHOCTH, JKCHEPUMEHTAIBHOIO WH(POPMAITMOHHBIX €CTECTBEHHOHAYYHBIX | HH()OPMAaIMOHHBIX “H()OPMAITMOHHBIX
NPUMEHATh  METOMABI | UCCIIEAOBaHUM. TEXHOJIOTHM, OCHOBHBIX | IUCIUIUIMH; OCHOBAaX | TEXHOJIOTHUH; TEXHOJIOTHH,
MaTeMaTHU4eCKOT0 MeToAax UH(POPMAITHOHHBIX OCHOBHBIX METOJaX | OCHOBHBIX  METOJlax
aHajau3a u MaTeMaTHYECKOTO TEXHOJIOTH, MaTEeMaTHYECKOTO MaTeMaTH4ECKOro
MO/JIETTUPOBaHMS, aHaiam3a U | OCHOBHBIX METOoAax | aHajau3a U | aHaIu3a u
TEOPETUYECKOTO U MO/IETTMPOBAHUS, MaTEeMaTHYIECKOTO MOJIETTUPOBAHUS, MOJIEJTUPOBAHUS,
JKCIIEPUMEHTAIIBHOTO TEOPETUYECKOT0 U aHaJan3a U | TEOPETHUYECKOTO U TEOPETUYECKOT0 U
HUCCIIEIOBAHUS. 3KCHEPUMEHTAIBHOIO MOJIEJINPOBaHMA, JKCIEPUMEHTAIIBHOTO | OKCIIEPUMEHTAIBHOTO

HCCIIEIOBAHUI. TEOPETUUYECKOTO U HCCIIEIOBAHUM. HCCIIEIOBAaHMII.

3KCIIEPUMEHTAIBHOTO

UCCJIEIOBAHUI.
YMETb! CdopmupoBarHoe B uenom ycmemnoe, | B uenom ycnemmsoe, | @parMeHTapHOe
- BBISIBJISITh OCHOBHBIE II€IM MPU | YMEHUE BBISIBIISITH | HO cojiepikailiee | HO HE | yMEHue BBISIBIIATH
o0OpaboTke nHpOpMAIINK;, | OCHOBHBIE IEIH MPH | OTACIbHBIE TPOOEIBl | CUCTEMaTHIECKOE OCHOBHBIEC LIEJIH TIPU
€CTECTBEHHOHAYYHYIO CYIITHOCTh | 00paboTKe YMEHUE BBIABJISTH | YMEHHE BBISABJIATE | 00paboTKe
mpooem; MPUMEHATH | MH(OpPMaLIKH; OCHOBHBIC IIEJM TPHU | OCHOBHBIC LEMH NpU | HHGOPMAIUH;
JKCIIEPUMEHTAIbHBIE METOJIUKH | €CTECTBEHHOHAYUHYIO o0OpaboTke obpaboTke €CTECTBEHHOHAYYHYIO
aHaJM3a Pe3yabTaToB (U3NYECKHX | CYITHOCTh npobiieM; | nHPOpMaIHH; nHbOpMaIu; CYIIHOCTh  mpo0iem;
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WCCIICIOBAaHUHM, HCIIONB3ysS HOBBIE | IPUMEHSITH €CTeCTBEHHOHAYYHYIO | €CTECTBCHHOHAYYHYIO | MPUMEHSTDH
WH(GOPMAITMOHHBIE TEXHOIOTHH. SKCIIEPUMEHTAIbHEIE CYITHOCTh  TPOOJIEM; | CYIIHOCTh  MPOOJIEM; | SKCIIEPUMEHTAIbHbIE
METOANKU aHaju3a | MpUMEHSTh MPUMEHSTh METOAWKHA  aHajIu3a
pe3yIbTaTOB JKCIIEpUMEHTAILHBIE 9KCIEpUMEHTAJIbHBIE pe3yabTaTOB
(u3nIecKux METOINKH aHalM3a | MEeTOINKHU aHanm3a | GU3MIecKux
HCCIIE0BAHNMN, PE3yAbTaTOB pe3yabTaTOB HCCIIEOBAHUM,
UCTIONB3YS HOBBIE | (PM3UUECKUX ¢duzngecKux UCTIOJNIB3YSI HOBEIE
MHPOPMaIMOHHEIE HCCIIeIOBaHUH, UCCIICI0OBaHUH, UHQOPMAIIOHHEIE
TEXHOJIOTHH. HCTIONB3YS HOBBIE | UCTIONB3YS HOBBIE | TEXHOJIOTHH.
nHPOPMALUOHHBIE WHPOPMaIMOHHEIE
TCXHOJIOI'NH. TCXHOJIOI'HU.
BJIA/IETh: VYceneunoe u | B nenom ycmemnoe, | B ueirom ycnemmsoe, | @parMeHTapHOE
- HaBBIKaMH 00O0OIIEHMs, BHIOOPA | CHCTEMATHUYECKOE HO coJieprkarniee | HO HE | BlIaJlecHUe HaBBIKAMH
HeJd W TIOMCKa  TyTed  ec | BiIajcHUE HABBIKAMH | OTJACIbHBIC TPOOEIBI | CUCTEMAaTHUYCCKOS 00001IeH s, BBIOOPA
JOCTHXKCHUAA, HUCIIOJIb30BaHUs O606HICHI/I5[, BI)I60pa BJIaACHUC HaBbIKaMU | BJIaJCHUEC HaBbIKaMHU | LICJIM U ITOHUCKA HYTGI\/'I
OCHOBHBIX 3aKOHOB (hm3uKy, | eTN U TIOWCKa MmyTel ee | 0000meHus, BbIOOpa | 0000IIeHns, BBIOOpA | ee JIOCTH)KEHHS,
METOO0B TCOPETUYCCKOTO | TOCTHUIKCHMUS, OeJnu U ITIOUCKa HYTCﬁ OeJIn U IIOHMCKa HYTCﬁ HCIIOJIB30BaHUA
OKCICPUMCHTHUPOBAHMA; HABBIKAMU | WCIIOJIB30BAHUA cc JOCTHIXKCHUS, | €€ JOCTHKCHUS, | OCHOBHBIX 3aKOHOB
aHanm3a U o0pabOTKH PE3yIbTaTOB | OCHOBHBIX 3aKOHOB | UCTIOIh30BAHHSA WCTIONTb30BaHMUS (hnzukwy, METO/IOB
¢uzngecKux AKCMIEPUMEHTOB, | (hHU3HKH, METOJIOB | OCHOBHBIX  3aKOHOB | OCHOBHBIX 3aKOHOB | TEOPETUIECKOTO
HCIIOJIb3YA HOBBIC | TCOPETUYECKOT'O (1)I/ISI/IKI/I, METOJ0B (1)I/I3I/IKI/I, MCTOJOB | OKCIICPUMEHTHUPOBAHN
WH(POPMAIMOHHBIE TEXHOJIOTHH. SKCIIEPUMEHTHUPOBAHUS, | TEOPETHYECKOTO TEOPETHIECKOTO sI; HaBBIKAMU aHaJH3a
HaBBIKAMH aHaNIHW3a W | SKCIIEPUMEHTUPOBAHU | SKCIIEPUMEHTHPOBAHUS | U 00paboTKu
00pabOTKU pe3yJbTAaTOB | 5; HAaBbIKAMH aHAJIW3a | ; HABBIKAMHU aHAJIM3a U | PE3yJIbTaTOB
¢buzngecKux u 00paboTku | 06paboTKu (buzndeckux
SKCIIEPUMEHTOB, pe3yNbTaToB PE3yIIbTaTOB JKCIIEPUMEHTOB,
HCIIOJIb3YA HOBBIC q)HSPI‘{eCKI/IX (bl/ISI/I‘IeCKI/IX HCIIOJIb3YyA HOBBIC
WHPOPMaIMOHHEIE OKCIEPUMEHTOB, JKCIIEPUMEHTOB, UHQOPMaIMOHHbBIE
TEXHOJIOTHH. HCTIONB3YS HOBBIE | UCTIONB3YS HOBBIE | TEXHOJIOTHH.
nH(OPMAITMOHHBIE WH(POPMAITMOHHBIC
TEXHOJIOI'NHA. TEXHOJIOTIUHU.
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6.3. BapuaHTBI OlIeHOYHBIX CPEACTB

6.3.1. TecTupoBaHHe KOMIbIOTEPHOE

6.3.1.1.11opsook nposedenus

TectupoBanre KOMIBIOTEPHOE MO AUCHUILTHHE «DHU3UKa» TPOBOAUTCS JIBa pa3a B

TEUEHHE ceMecTpa. baHK TECTOBBIX 3aJaHUI COJEPKUT CIIMCOK BOIIPOCOB U Pa3IUYHBIC
BapUaHThI OTBETOB.

6.3.1.2. Kpumepuu oyenueanus

Pe3ynbrar Tecta 3aBUCHT OT KOJIMYECTBAa BOIPOCOB, Ha KOTOpbIE ObLI JaH
paBUJIbHBIN OTBET.

6.3.1.3. Codepoicanue oyeHouHo20 cpedcmsa
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TecTOoBBIE 3alaHUs TJIsl OCHKH YPOBHSA C(l)Ole/IpOBaHHOCTI/I KOMIIeTeHIIl/Iﬁ

Kon TecToBbIe BOIPOCHI BapuanTsl 0TBETOB
KOMIIETCHIIUU 1 | 2 | 3 4 | 5
JwuctmmmuHapasnii Mmoxyis 1.1

1.Yto Takoe Teno oueHb Teno, pazmepamu Teno Teno, koTopoe Teno MakpOCKOMUYECKUX
MaTepuaibHas Touka? MaJeHbKIX Pa3MepOB KOTOpOTO B JaHHOM | MUKPOCKOIIMYEC | y4acTBYET KakK BO pa3zMepoB

3aJ1aue MOKHO KHX Pa3MepoB. BpalllaTelbHOM, TaK

npeHeopeys. Y B TIOCTYTIATEIEHOM

JIBAKCHUIH.
2..Kax naiin - Ar V =Ar-t V=a-t V=9r V= LimAr _dr
MTHOBEHHYIO CKOPOCTh? = AL - Atl—>0 At dt
3.3amummte popmyny, |V =w-R ) R 2 V=w-t
CBSI3BIBAIOILYIO V =— V=— V =—
YIJIOBYIO Y JIMHEMHYIO R 2 @
OIK-2 CKOpPOCTb.
4.3anvimTe ypaBHEHHE —dm ma=F+F P=mV dv > Fi =mV +mR?
JIBIKEHUS Tea F= di P ¢ Fdt=m =
MePEMEHHON MacChl. t
53anuumre dopmyty | . F dF A=F.S-cosa | A=F-S-singg |A-Rmt
MeXaHHYeCKoi pabots. | A= gsm a A= H
HuctunnuHapHsnii Moxyns 1.2
1.Kaxkoe Teuenune IIpu TakoMm TeueHun Ecnu cioun Takoe teuenne | Ecnu BJoJib MOTOKA TeueHue, npu KOTOPOM
XKHUJIKOCTH Ha3bIBAETCS IPagueHT CKOPOCTH OT | JKUIKOCTH HabmronaeTcs MIPOUCXOANT CKOPOCTH BCEX CIIOEB
TypOyJIE€HTHBIM? CJIOS K CIIOIO CKOJIB3SIT IIpY HEOOJBIINX | NHTEHCHUBHOE KHJIKOCTH PaBHBI IPyT
MUHUMAJTBHBIH. OTHOCHUTEIBHO CKOpPOCTSX BUXpeoOpa3oBaHUE U | OPYTY.
JpyT OpyTa, He TEUEHUS nepeMenInBaHye
[IepPEeMEITNBAsCh. KUJKOCTH. KHUJKOCTH.
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2.Kax BBIYHCINTD n v="1P v=v P v=p/V v=p/S
KHHEMAaTHYECKYIO V=—
OIIK 2 BA3KOCTbH? P
3.3anumuTe ypaBHEHUE pR =9RT pg =mRT pM =RT m
pvV =—T pV =—RT
Menneneesa- M M
Knaneiipona.
4.Yro Takoe Macca equHuUIBI O6beM ogHOTO Hucno monekyn | Uucio Mosekya B KonuuectBo BeuecTna.
KOHIICHTpAaIus o0beMa. MOJISL. B €IUHUIIE 1Moue BeliecTBa.
MOJIeKyn? o0Bpema.
5.Kak HaiiTH cpeaHion | 1 | |0 | 1 | 1 p)
JUTHHY CBOOOIHOTO | = = 2 = 2 - 2 - 2
0 <J27d“n ~J2m-d 27°n 2z°n
mpobera MOJIeKy I’
JucuunnuHapusiii Moayas 2.1
1..Eciu >1eKTprdecKoe q q q — q - E=kq1?
E=k— E=k——— | E=¢— E=k—r
TI0JIE CO3/1aeTCs r ( R) 2 r (3
TOUYEYHBIM 3apAIOM (, r+
OIIK 2
TO Ha PacCTOSIHUH I OT
HEro HanpsKeHHOCTb
paBHa:
2.Kak HanpaBneH Hanpasnenue Bektopa | Hampasienue Hampasnenue Hanpasnenue Hamnpasnenue Bexkropa
BCKTOpD HaHpH)KéHHOCTI/I HaHpH)KéHHOCTI/I BEKTOpa BCKTOpa BEKTOpa HaHpH)KéHHOCTI/I MPOTHUB
" . R i 5

3IEKTPUIECKOTO OIS 7 COBIIAJIAET C HaMpsHKEHHOCTH HANPSHKEHHOCTH | HANPSHXKEHHOCTH OT HATpABJICHHS CHIIOBOI

HanpaBJICHUEM CHJIbI, COBITA/IaeT C COBIIAJIAET C MHHYCa K IUTIOCY. [

NeiicTByIOIIeH Ha HaIpaBlIeHUEM HaIpaBJIEHUEM '

MOJIOXKUTENbHBIN CHJIBI, CUJIOBOM JIMHUMU.

3apsn. JeicTByroniei Ha

OTpHULIATEIbHBIN
3aps.
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3.IpunTmn y Kaxnioro 3apsna (J; - | M0/ K&KIOro u3 HaIIpSHKEHHOCTD Ee Zn: E Hanpsoxénnocts
CYHEPIIO3HIINH CBOE TIOE H MBI €10 3aps10B CHCTCMEL B | pe3yJIETHPYIOIIC = 1| Pe3yJIbTUPYIOILETO MO
- il JIEHHOM 0 MOJIS B TOUK
OJICKTPUYCCKUX ITOJICU MO>KEM paccMaTpUBaTh OIpPEACICHHO 0 110 O1IKE Q= ¢l + ¢2 + O, OIIpEaACIIACTCA
KIIFOYAETCs B TOM TOUKE OTpEACIACTCA I NredpandecKum
3aKJII0YAETC oM, OTAENILHO, HE3ABHCHMO B3AMMONCHCTEYIOT | BEKTODHBIM T.c. HAMpsKeHHocTH | AIreOpautec
4TO: OT JPYyTHUX MoJiel CIIOXEHUEM
JPYT C APYTrOM CITOKEHUEM 1 IOTCHIHATIBI )
HANPSDKCHHOCTE MoJieH, co3/jaBaeMbIX | HalpsDKEHHOCTEHN MoJeH
¥ moneit KaXXIbIM M3 3apsa10B Ka)KJI0r0 U3 3aps/I0B.
KaXKJIOTO U3 CHCTEMBI, B JJAHHOU
3apsII0B. TOYKE CKJIAJBIBAIOTCS
4 3anmmure 3akoH Oma | [=vy°E J=vE J=v/E J=RE I =U/R
B nuddepeHnranbHOM
hopme.
5.3amumuTe hopmyty dA=1Ud=2Rdt= dA=T1?Udt=IRd = | dA=I1dt=I3dt= | dA=Udt=IRdt= dA=IU =I’R =U?*R
paboTsl anektpudeckoro | U? dt/R Udt/R Uzdt Udt/R
TOKA.
HucnunnuHapHelii Moys 2.2
1.Kak cBsi3aHBI MEX, Jag n B= H — 73 B=H
¢ W | H=puyuB B=pout B = HoH - H
co00i BEKTOp = —[7 B=—"_
HANpsHKEHHOCTH HoH
MarHMTHOTO TIOJIA U
BEKTOpP MarHUTHOM
UHIYKUIUU?
OIIK 2 2.Yto takoe marnuTHas | [lokaspiBaeT BO ITokasbiBaeT BO ITokasbiBaeT kak | fABnsieTcs ITokassIBaeT BO CKOJIBKO
MPOHMUIIAEMOCTD Cpelbl? | CKOJBKO pa3 JaHHAs CKOJIBKO pa3 JlaHHAas cpena XapaKTEPUCTUKOM pa3 JaHHas cpela U3MEHSIET
cpela yCWINBAET JlaHHas cpena MEHSET M30TPOITHOCTH MarHuTHOE TIOJIE.
MarHuTHOE TOJIE. YCHJINBAET CHUITY HaIlpaBJICHUE JTaHHOM cpeabl
TOKa. MarHuTHOTO
T10J151.

3.3anumure 3akoH buo-

dB = popldl/(4mnr?)

dB = pouldlsina

dB = pouldlsina

dB = pouldlsina

dB = popldIsina/(r?)
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Capapa —Jlamnaca.

/(nr?)

/(4rd)

/(4r)

4 Kax Haiftu cuiry
Jlopenna,
JEUCTBYIOUYIO Ha
MOKOSLIUICS
3EKTpUYECKU 3apsin’?

F=QvBcosa

F=QvBtga

F=0

F=QvBsina

F=Qvcosa

5.3anummre popmyiry
MepHuoja BpaleHus
3apsKEHHOM 4acTULBI B
MarHUTHOM IIOJI€.

27m

T4
QB

27m

QB

HucrtunnuHapHelii Moxyis 3.1

OIIK 2

1.0OTHOCUTENBHBIH
[I0Ka3aTellb
MIPENOMIIEHUS BTOPOI
Cpelbl OTHOCUTEIBHO
[IEPBOH OIIpEAEIAETCS:

N, =tgi;

Uy

Nop=—
o))

n,, =cosa

2.3aK0H IOJIHOTO
BHYTpPEHHETO
OTPaXKCHUS CBETa
3aIIMCHIBAETCS B BUJIE:

Sin Inp = n2’1

tgi; =Ny,

COSOnp=i2,1

3.Kaxk mvaxoaurcs
MOJIHAS CHJIa CBETA
TOYEYHOIO0 MCTOYHUKA?

[=®/(4nR)

=0/(S)

1= (4n)

=®/(27)

=®/(4n)

4.B HEKOTOpO TOUKE
HHTEPPEPUPYIOT JIBE
KOT'€pPEHTHBIE CBETOBBIE
BOJIHBI, 00pa3ys min.

O =2m7 rpe

m=012,...

O =12m7 rye

m=012,...

5=(2m+1)

, Te

T

s=+2m+r

m=0.1,2,....

6=2(m+1)m, roe

m=012,...
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Kaxkosa pa3Hocts ¢a3
3THUX BOJH?

m=012,...

5.3anummTe ycioBue
Max audpakHoOHHOH
KapTUHBI OT OJHOMN
LIENY [MUPUHOU a

asin ¢ = +(2m +1)/21

. A
asin go:iZmE

asin p=+2m+1)1

asin ¢ =+(2m-1)1

asin ¢ = im%

JuctummuHapHbIi MOITyITh 3.2

OIIK 2

1.Yemy paBHO
3apsA70BOe YHCIIO Apa

OT yucna HEUTPOHOB B
ape.

Ot uncia
HYKJIOHOB B sI/Ipe.

Ot uncina
[IPOTOHOB B

Ot yncna
3JIEKTPOHOB B SIPE.

OT yncna MEKTPOHOB Ha
opowure.

Z? siIpe.
2.YT0 Takoe u30TOoIbI? Snpa c onMHAKOBBIM AOGCOIIIOTHO ATOMEI C Snpa ¢ onMHAKOBBIM | ATOMBI, UMEIOIIIHE
YHICIIOM HEHTPOHOB. OJIMHAKOBBIC SAPA. | OJHMHAKOBBIM YHUCIIOM TPOTOHOB, O/IMHAKOBYIO Maccy.
YHCIIOM HO pa3HBIM YUCJIOM
3JIEKTPOHOB HA | HEUTPOHOB.
opoure.
~ — 2 2
3.Kak HaiiTn sHEepruto E=[zmy+(A-Z)m,— E, = [zmp +N+ mﬂ]- ¢’ | E, :[Zmp—Nmp—m,,]~c E Am E - Am
CBAI3M aTOMHOTO sapa? | m,]c? 6~ o2 s = o2

4. Yto Takoe yaenbHas
SHeprus cBsizu?

DHeprus CBs3H,
npuxopsmascs Ha 1 kr
spa

DHeprus CBs3H,
MPUXOSIIIAsICS HA
1 mpoToH sAapa

DHeprus CBs3H,
MIPUXOAIIASICS
Ha 1 HelTpoH
sipa

DHeprus CBs3H,
npuxoasmasics Ha 1
HYKJIOH sijipa

DHEprus CBs3H,
MPUXOASIIASICS HA SAUHUILY
00BEMa sizpa.

5.Kak Haiitu nedexr
Macc aTOMHOTO sipa’?

Am=[ZmyHA-Z) My]

Am:[Zmp+ mn]‘mﬂ

Am=[Zmp+(A)
mn]-m;

Am=[Zmp+(Z) my]-
my

Am=[Zmp+(A-Z) mp]-m,
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6.3.1. JlaGopaTopHble padoThI

6.3.1.1./1opsook nposedenus

JlabGopaTopHbie paOOThl BBIMOIHSIIOTCS 00YUYaIOIMIMMHUCS CaMOCTOSTEILHO BO BpPEeMs
ayIUTOPHBIX 3aHATHH, B Yy4eOHOW ayJUTOpPUHU, OCHAMIEHHOW COOTBETCTBYIOIIUM
obopynoBanueM. OOyuaromyecs MPOBOJAT yueOHbIE SKCIEPUMEHTHl U TPEHUPYIOTCS B
NPUMEHEHUH  MPAKTHUKO-OPUEHTUPOBAHHBIX  TEXHOJOTHI. [lo  3aBepueHuro
71a00paTOPHBIX UCCIEIOBAaHUIN IPOBOAUTCS 3allUTa JTa00paTOPHBIX padoT. OLeHNBAIOTCA
3HaHHE MaTepHaja U yMEHHE MPUMEHATh €ro Ha NMPaKTUKe, YMEHUS U HaBBIKU 10 paboTe
c oOopymoBaHWEM B COOTBETCTBYIOMIECH mpeaMeTHoW obmactu.  OTBET CTyaeHTa
OLICHMBAETCS MPETOAABATENIEM B COOTBETCTBHH C yCTAHOBICHHBIMU KPUTEPUSIMHU.

6.3.2.2. Kpumepuu oyenueanus

bannel B uaTepBaie 86-100% 0T MakCUMaIbHBIX CTAaBATCS (MAKCUMAJIbHBIN O IO
K101 jJa0opaTopHOil paboTe MpUBEICH B 1. 6.4), €Clii 00yJaronuMCs:

- 000pyIOBaHUE M METOJbl MCIOJIb30BaHbI NMPABUIIBLHO, MPOSIBICHA MPOJIBUHYTAs
TEOpETHYECKasl MOATrOTOBKA, HEOOXOAWMbIE HAaBBIKM M YMEHHUS IMOJHOCTbIO OCBOEHBI.
Pe3ynbTat 1a0opatopHoil pabOThI MOJIHOCTHIO COOTBETCTBYET €€ LIETISM.

bannel B unTepBane 71-85% OT MakCUMaNbHBIX CTAaBATCS, €CJIM O0YUYaIOIUMCS:

- 000pyZOBaHME W METOJbl HCIIOJIb30BAHBI B OCHOBHOM IIPaBWJIBHO, MPOSIBICHA
CpenHsisi TeopeTHYecKas MOATOTOBKA, HEOOXOAMMBIE HABBIKM M YMEHHS B OCHOBHOM
OCBOEHBI, Pe3yJIbTaT 1a00paTOPHON pabOTHl B OCHOBHOM COOTBETCTBYET €€ EIISIM.

bannel B uatepane 55-70% oT MakCUMalIbHBIX CTABSATCS, €CIIM 00YYaOIUNCA:

- 000opyZOBaHHE W METOAbl YAaCTUYHO HCIOJB30BaHbI TMPABUIBHO, MPOSBICHA
0a3oBasi TeopeTHUYecKas TIOATOTOBKA, HEOOXOAMMBIE HABBIKM M YMEHHUS YacCTUYHO
ocBOeHBI. Pe3ynbTar 1a00paTopHOil pabOThl YACTHYHO COOTBETCTBYET €€ LEISIM.

bamnner B unteppane 0-54% OT MaKCUMAaJbHBIX CTaBATCS, €CJIM O0yJarOIUMCS:

- o0opynoBaHME€ U  METOJAbl  HUCHOJb30BaHbl  HEMPABUJIBHO, IMPOSBICHA
HEYJIOBJIETBOPUTEIIbHASI TEOPETUYECKAsi MOJATOTOBKA, HEOOXOJUMbIE HABBIKM U YMEHHUS
HE OCBOEHBI, pe3yJbTaT Ja00paTopHOI pabOThl HE COOTBETCTBYET €€ LIEIISIM.

6.3.2.3.Cooepoicanue oyenouno2o cpedcmasa
3amanus ¥ BOIPOCHI K 3ammure Jadopatopubix padot (OI1K 2):

Paznen: Mexanuka. Mosekyasipuas ¢pusuka. Tepmoaunamuka

3ajaHus ¥ BOMPOCHI K 3aIUTE JJaOOpaTOPHBIX PaboT:

Jlaboparopnas padora Nel. IPAAMBIE 1 KOCBEHHBIE U3BMEPEHUSA

Heans padotbi: OnpeneneHre JIUHEHHBIX pa3MEpPOB Pa3HbIX TEN C MCIOJIb30BAHHEM
IITAHTEHUUPKYJE W MHKPOMETPA; HAXOXKJICHHE MacChl Tela €  IOMOIIBIO
TEXHUYECKMX BECOB U OMNPEAEIICHHE IUIOTHOCTM MaTepuana, U3 KOTOpPOro
M3TOTOBJIEHO AaHHOE TeJ0. OleHKa MOTPEITHOCTEN N3MEPEHNUI.

Bonpocsl k 3amure:

1. CucTeMbl €IUHUIL, OCHOBHBIE U TPOU3BOAHBIE €TUHUIIBI.

2. Kakue Bam U3BECTHBI U3MEPUTEIbHbIE MHCTPYMEHTHI U Bechl (Kakue

(du3ryuecKre BeIMUYUHBI OHU U3MEPSIIOT)?

3. PacckaxuTe u mpuBenuTe MPUMEPHI MIPSMBIX U KOCBEHHBIX H3MEPEHUH.

4. Paccka)XuTe U MOKAXKUTE YCTPOMCTBA IITAHTCHIIUPKYJISI 1 MUKPOMETPA.



5. O0bgcHHUTE CIOCOO U3MEPEHMS TEJ C MOMOIIBIO IITAHTEHIUPKYJISI U MUKPOMETpA.
N3mepbTe kakoe-mbo Telno.

6. UTo Takoe HOHUYC U KaK HaXOJUTCSl TOYHOCTh HOHMYyca?

/. YcTpoHCTBO BECOB U ITpaBuJjia B3BEIIMBAHUS HA BECax.

8. OOBsicHUTE TpaBUiIa HAXOXACHUS AOCOJMIOTHBIX M OTHOCUTENBHBIX OIIUOOK, UX
CMBICIL.

JlabopatopHnass ~ pabora  NeS. OIPEJAEJEHUE KO®OOUIINEHTA
JIMHAMHUYECKOM BSAA3KOCTH BO31YXA

Hean padorbi: Onpenenenue kodpduimeHTa TUHAMAYECKONW BSI3KOCTH BO3IyXa,
cpenHell IIMHBI CBOOOIHOTO mpodera u 3PGEeKTUBHOTO TUaMeTpa MOJIEKYJ BO3IyXa
METOJIOM H3MEPEHMs Pa3HOCTH JIABJICHUU MPU NPOTEKAaHWM MOTOKa BO3JAyXa 4depes
KaIuIsp.

Bonpocsl k 3amure:

1.YT0 Ha3bIBaeTCs SIBJICHUEM IIEpEHOCA?

2.3anucath U OOBSICHUTD 3aKOH BSI3KOCTH.

3.YTo Takoe rpaIu€HT CKOPOCTH?

4.KakoB ¢puznyeckuii cMbIca KO3()PUIIMEHTOB THHAMUYECKON U KNHEMAaTU4YECKON
BSI3KOCTH?

5.Kakoe TedyeHue Bo3nyxa (KUIKOCTH) Ha3zbIBaeTcs JaMUHapHbIM? TypOyJieHTHBIM?
6.Yucio Peitnonbaca.

7.@opmyna Ilyazeins.

8.Ha cTexiax okoH ABMXKYIIETOCS aBTOOyca MPsIMON JOX b OCTABIISET KOCBIE CIEIBI.
OO0bsicHUTE ToueMy? OTYEro 3TH ciaeAbl UMEIOT Pa3HbIA HAKIIOH?

9.ITouemy no3aau OBICTPO ABMXKYLIETOCS aBTOMOOMIIS KITyOUTHCS TIbLIb?

OCHOBHBIE TEOPETUYECKHUE TOJIOKEHUS, MTOCIIEI0BATEILHOCTh BBITIOJHEHUS PaOOTHI,
METO/IMKA, TMpaBujia O(GOPMIICHHS W BapUaHThl WHAWBUAYAIbHBIX 33JlaHUNA TIO
1abopaTOpHBIM pabOTaM OMUCAHBI B TA0OPATOPHOM MPAKTHKYME:

Jeosuuxun H.K., Kabupos P.P., Hacumyanuna C.C., Hosuxoea A.X., /{eosuuxun
MH., UYepxkacc M.A. Mexanuka u monexyaapras ¢usuka:. Jlabopamopnulil
npakmuxym no oucyuniune «Quzuka» ona 6aKana8po8 MexHUUeCKUx HanpasieHull
nooeomosku ecex gpopm ooyuenus. - Anomemvesck: AI'HU, 2017. -88C.

Pa3nen: JjeKTpU4ecTBO U MarHETH3M

Jlabopatopnas pabora Ne 1. U3SYUEHUE DJIEKTPOCTATUUYECKOI'O ITOJIA
Hear padorbi: O3HAKOMUTHCS C METOJOM MOJIEIIMPOBAHUS BJIEKTPOCTATUYECKOTO
MOJISl ¢ TIOMOUIBIO DJIEKTPOJUTUYECKON BaHHBI, UCCIEI0BATH MOJIE JJISl Pa3IMYHBIX
dbopM PIEKTPOJOB U TpadUUecKu MPEACTaBUTh €T0 JTUHUSMU PaBHOTO MOTEHITUANA U
CUJIOBBIMU JIMHUSIMU

Bomnpocsl k 3amure:

1. Kakue ycnoBus JOJKHBI ObITH BBIOJIHEHBI MPU MOJEIUPOBAHUHN DJICKTPUUECKOTO
MIOJIST METO/IOM 3JICKTPOJIUTUYECKON BaHHBI?

2. Kakue mnpeuMmyImiecTBa JaeT 3aMeHa HM3Yy4YEHHUs TOJII HEMOIBMIKHBIX 3apsiioB
W3y4YEHUEM MOJIsl CTALIMOHAPHOTO TOKa?



3. Kakue (akTopsl BIUSIOT HA TOYHOCTh U3MEPEHUH B JJaHHOU paboTte?

4. Kakue cBOWCTBa MO XapaKTEPU3YIOT HAMPSXKEHHOCTh U MOTEHIIUAI ?

5. Cdopmynupyiite Teopemy Octporpaackoro-I'aycca u mnpuMeHUTe ee s
BBIYKCIICHUS MOJs1 OECKOHEUHO MPOTSHKEHHON paBHOMEPHO 3apsiKEHHOM IMIIOCKOCTH,
HUTHU, CPEpHl.

6. Jlokaxxute, 4YTO CHUJIOBBIC JIMHUU TEPHEHIUKYJSAPHBl K HKBUIIOTECHIHUAIbHBIM
MTOBEPXHOCTSIM.

7. KakoBO yC10BH€ NOTEHIHAIBHOCTH MOJIA

Jlaboparopnas pabora Ne9. OIIPEAEJEHHUE VYJIEJBHOI'O 3APSAIA
JIEKTPOHA METOJAOM MATHETPOHA

Heanb padoThI: ONpEAEIUTh OTHOLICHHUE 3apsia 3JEKTPOHA K €ro Macce METOJIOM
OTKJIOHEHUS IBU>KYILErOCs AIEKTPOHA MArHUTHBIM ITOJIEM.

Bomnpocs! k 3ammure:

1.YTo Ha3bIBaEeTCA yAEIBHBIM 3apPSAA0M IEKTPOHA U KAK €r0 MOYKHO HAaWTH?
2.Hamnucath BbIpa)KeHUE IJI1 CWIbI, JEUCTBYIOIIEH Ha 3apsl: a) B AJIECKTPUUECKOM
noje, O)B MarHMUTHOM moje. Kak HampaBiieHbl BEKTOpPhl 3TUX CHUJI B Ciydae
IIOJIOKUTENIBHOIO 3apsAia? OTPULIATEIBHOTO?

3.Kax Oyxmer pBurateCsi 3apsizia)B OJHOPOJHOM 3JIEKTpuyeckoMm 1mose? ©0)B
OJIHOPOJAHOM MAarHUTHOM IIOJIE€, €CJIA 3apsAJ BIETAET B I0JIE ¢ HEKOTOPOU CKOPOCTBIO
HNapaJlJIeNbHO; MEPIEHIUKYIISIPHO; IO YIJIOM K JIMHUSM HAIIPSKEHHOCTH?
4.HapucoBatb cxeMy yCTaHOBKHU, OOBSICHUTh Ha3HAUEHUE MPUOOPOB.

5.HapucoBatbk cOpOCOBYIO XapaKTEPUCTUKY MarHeTPOHa, OOBSICHUTD €€.

6.BriBecTu popMyity A onpeneneHus yAeJIbHOIO 3aps/ia AIeKTPOHA.

OCHOBHBIE TEOPETUUECKUE TMOJIOKEHHUS, MOCAEA0BATEILHOCTD BHITIOJIHEHUSI pabOTHI,
METOAWKA, MpaBwia O(GOpPMIICHHS W BapUaHThl WHAWUBUAYAIBHBIX 3aJlaHUN TIO
J1a00paTOPHBIM pabOTaM OMKCaHBI B JJAOOPATOPHOM MPAKTUKYME:

Heossuxun H.K., Kabupoe P.P., Hacumynnuna C.C., Hosuxoea A.X,
Onekmpuuecmeo u mazHemusm. JlabopamopHvl NPaAKMUKym no OUCYUNJIUHE

«Duzukay 011 06aKaAIABPO8 MEXHUYECKUX HANPAGIeHUll NOO020MOBKU 6cex Gopm
ooyuenus- Anomemvesck: AIHU, 2017. -56cC.

Paznen: OnTuka. Atom. Sapo

JlaboparopHas pabota  Ne 1. OITPEJAEJIEHUE INOKA3ATEJIS
HNPEJTOMJIEHUSA ITPU TIOMOIIN MUKPOCKOITA

Hean pabdoTbl: 03HAKOMUTBCS C pabOTOW MHMKPOCKONAa M C €ro IMOMOIIBIO
OMpEeNEIUTh NOKa3aTelb MPETOMIICHHS CTEKIIA.

Bonpocsl k 3amure:

1.ChopmynupyiiTe OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKU. BhIBOI 3akoHa
MPEJOMIICHUS CBETA.

2.Uto Ha3bIBae€TCS OTHOCUTEIBHBIM M aOCOJIOTHBIM TMOKA3aTeIsIMUA MPETOMIICHHUS
cpeabl? Ilouemy mnpu paccMOTpeHHMM TmpeaMera (IITpuxa) Yepe3 IUIOCKYIO



CTEKJIIHHYIO TUIACTUHKY OH Ka)KeTCs pacnoliokeHHbIM Omke? BbiBoj paboueii
dbopMyIIbL.

3.Jucnepcust cBera. Ecnu ompenenaTs mokas3aTelnb NPEIOMIICHHUS OTIEIbHO MJIA
KpPacCHBIX U (PUOJIETOBBIX JyUei, TO JJI1 KaKUX HY>KHO OyzeT OoJibllie OIyCKaTh TyOyc
mukpockona? 4.Korma OTHOCHTENIbHAsT NOTPEIIHOCTh W3MEPEHUs IOKa3aTels
mpeIoMIIeHUS Oy 1eT OOMBIIE -IPYU TOHKOM WIIA TOJICTOM TUTACTUHKE.

5.YCcTpoiicTBO MHKpOCKOMa. XOJ JIyded B MHUKPOCKOIIE M OIPEICICHUE €ro
YBEJIMYCHHUS.

Jlaboparopnas pabora Ned. UBYUEHUE HUHTEP®EPEHIIUU CBETA C
MMOMOIIBIO BUITPU3MbI ®PEHEJISI

Heas pabGoTbl: ompenesieHHE NJIUHBI CBETOBOM BOJHBI C TMOMOIIBIO OUIPU3IMBI
Openens.

Bomnpocs! k 3ammure:

Kaxwne BoTHBI (MICTOYHUKH ) Ha3BIBAIOTCS KOTCPECHTHBIMU?

2. ®dusnyeckas nmpupoaa HHTeppepeHunn (IpumMepsl).

3. YcnoBue HaOmoneHuss uHTepdepeHin.4. CrnocoObl MONyYEHUS KOT€PEHTHBIX
BOJIH.

5. YcnoBue max 1 min UHTEPPEPEHIIUH.

6.[IpuBenuTe pacuer uHTEPHEPEHIIMOHHON KapTUHBI.

7.Ilpumenenne uuTepdepeHIny B TEXHUKE.

8.LlBeTHBIE, «paayKHBIE», TOJOCHl HAOMIONAIOTCS HAa HEMTSIHBIX M MAaCISHBIX
IUICHKAX, MBUIBHBIX MY3bIPAX, MJIEHKaX OKCHUJIOB HA MOBEPXHOCTH METAJJIOB U T.J.
UeM 3T0 00BsACHSETCS

OCHOBHBIE TEOPETUYECKHUE TOJIOKEHHUS, TTOCIEI0OBATEILHOCTh BBITIOJHEHUS PAaOOTHI,
METOJMKa, TMpaBwia O(GOpPMIICHUS W BapHAHTHl WHIAWBHIYAIbHBIX 3aJaHUN TIO
1abopaTOpHBIM pabOTaM OMKUCAHBI B JAOOPATOPHOM MPAKTUKYME:

Aszanuees HM., Jleosuuxun H.K., Kabupoe P.P., Hacumynnuna C.C., Hoeukosa
AX., @Qumunnoe A.B. Onmuka. Amomnasa u soepras ¢usuxa:. JlabopamopHuviil
NPpaKmuxKym no oucyuniure « Dusuxa» ons 6axanaspoé mexHuueckux HanpasieHuu
noozomosku ecex popm ooyuenus. - Anomemoesck: AI'HU, 2017.-80c.

6.3.3. [IpakTHyeckue 3a1a4n
6.3.3.1. I[lopsioox nposederust

BrimmonHeHNE  TPaKTUYECKUX — 3a7ad  OCYIICCTBIISETCS  CTYJCHTaMH  Ha
MPAKTUYECKUX 3aHIATHSIX U CAMOCTOSITEIbBHO C MCIHOJB30BAHUEM JIEKI[MOHHOTO
Marepuansa, a TakKe MaTepHalioB M3 CIUCKa PEKOMEHJOBAHHOW OCHOBHOW W
JIOTIOJTHUTEIPHOU JIUTEPATYPhl, YUEOHO-METOJUYECKUX W3JaHUNH M HOPMATHUBHO-
MPaBOBBIX HCTOYHMKOB. (OTBET CTy/EHTa OIICHMBAETCA IIPENojiaBaTelieM B
COOTBETCTBHUH C YCTAHOBJICHHBIMHA KPUTCPHUSIMHU.

6.3.3.2. Kpumepuu oyenuearnus



banmnet B untepBane 86-100% oOT MakcMManbHBIX (MaKCHUMaJbHBIA Oaii
npuBezeH B 1. 6.4) cTaBsTcs, eciid 00yJarouuics:

- yMeeT pa30uparh aJbTepHATUBHBIC BapUAHTHI PEIICHUS MPAKTUYECKUX 3a]1ad,
Pa3BUTBHl HABBIKM KPUTHYECKOTO aHalM3a MpoOJieM, IMpeajaracT HOBBIE PEIICHHS B
paMKax MOCTaBJICHHOW 3a/1a4u.

bannel B uaTepBane 71-85% oT MakCHMMalIbHBIX CTABATCS, €CIIM 00YYarOIUNCA:

- MIOKa3aJl yMEHUE CAMOCTOSITENIbHO pelIaTh KOHKPETHBIE MPAKTUYECKHE 3a1a4H,
HO JIOIYCTHJI HEKPUTHUYHBIE HETOYHOCTH U JOKA3aTEIbCTBA B OTBETE U PEIICHUMU.

bannet B untepnane 55-70% oT MaKCUMAaJIbHBIX CTABSITCS, €CIIM 00YUYaIOIIUNACS:

- B COCTOSIHMM peElIaTh 3alaud B COOTBETCTBUU C 3aJJaHHBIM aJrOPUTMOM,
OJTHAKO JIOITyCKAaeT Psii OIMIMOOK MPH pelieHue KOHKPETHON MPaKTUUYECKON 3a/1auul U3
YHCIa MPEAYCMOTPEHHBIX pabovei mporpaMMOi TUCITUTLTHHEI.

bannel B uatepaine 0-54% oT MakCUMaJIbHBIX CTaBATCS, €CIIU O0yYaArOIIHIC:

- JOIyCKaeT IpyOble OIMOKH B PEIICHHH THUIOBBIX NPAKTUYECKUX 3adad
(HeyMeHHEe C TOMOIIBI0 MpEenojaBareiss MOJYyYUTh MPaBUIBHOE pEIICHUE
KOHKPETHOM MPaKTUYECKOM 3ajauyd M3 4YUCIa MPEeIyCMOTPEHHBIX padodeit
IPOrpPaMMOM TUCIUTIIIUHBI).

6.3.3.3. Cooepoicanue 0yeHOYH020 cpeocmea
[IpumepHble BapuaHThl MPAKTUYECKHX 3a]ad JJs OLEHKHM CPOPMHUPOBAHHOCTH
kommerenmn OIIK -2:

Pazgen: Onruka. Atom. Sapo

IIpakTnueckoe 3ansaTue Nel. 'eomeTrprueckasi onTuKa

Hean: 3akpenuts 3HaHUS MO0 TeMe «['eoMerpuyeckas ONTHKa», CHOPMUPOBATH
YMEHUS U HABBIKUA HAXOXJIeHUs (PU3NYECKON BEJIMYMHBI, €€ BhIpaXKeHUE U3 (popMyIIbL.
1.Ilpenmer HaxoAWTCS HAa pacCTOAHMM IM OT miIockoro 3epkana. Kakum Oyner
pPacCTOsIHUE MEXAY MPEAMETOM M €ro M300pakeHHeM B 3epKaje, €clid MpeaMeT
OTOJABUHYTH OT 3epkaia eme Ha 0,5m?

2.JIyd cBeTa majiaeT Ha 3€pKajo MEPNEHAUKYISIPHO €ro MOBEpXHOCTU. Ecin 3epkano
oBepHYTh Ha 45°, TO yron Mex /1y nagaroluM 1 OTPaKEHHBIM JIy4oM OyIeT PaBeH. ..

IpakTnueckoe 3ansaTue Ne2. Untepdepenuus u nugpakuus ceera

Hean: 3akpenuth 3HaHus no TeMe «MHTepdepeHuns u aAudpakuus CBETay,
chopMHpOBATh yMEHUS W HABbIKKU HAXOXIEHUS (U3MYECKON BEIMYMHBI, €€
BBIpakeHUe 13 (GOPMYJIbIL.

1. Jlunza pagumycoM KpuBH3HBI 0,5M JIEXHUT Ha TJIOCKOW TiacTuHe. OmnpenenuTb
paanyc TpeTbero TEMHOTO Kojiblia HploTOHA B OTpakEHHOM CBETE IPH JJIMHE BOJIHBI
400HM.



2.Ha menp mmpunoi 0,05MM mamaeT HOPMadbHO CBET C JJIMHOW BOJIHBI 694HM.
OnpenenuTe HaNpaBlICHUE CBETAa Ha BTOPOH AU(PAKIIMOHHBIN max.

Ipakruueckoe 3ausaTue Ne 3. [losipusanus ceera

[enb: 3akpenuts 3HaHus 1o TeMe «llonsipuzanus cBeta», copMHUpPOBATH YMEHUS U
HaBBIKH HaXOXKJICHUS (PU3MUECKON BETUIMHBI, €€ BEIpAKEHUE U3 (POPMYIIHI.

1. Onpenenure mokazaTenb MPEJIOMIICHHS CTEKJA, €CJIM MPU OTPAKEHUU OT HEro
CBETa OTPAXEHHBIN JIyU MOJHOCTHIO MOJAPU30BAH TIPHU yTIIE HpeomieHus 35°.

2.JIsa moJsisiponia pPacroJIOKEHbl TaK, YTO YroJll MEXIy HUX IUIOCKOCTSMHU
npornyckanus coctapiser 40°. EcTecTBEHHBIN CBET, NPOXO/ Yepe3 TAKYI0 CUCTEMY
ocnabsieTcs B 4 pasza. Bo ckosbko pa3 OyzeT ocinabisaThCs €CTECTBEHHBIN CBET, €CITH
YIoJI MEK]Ty TUIOCKOCTSIMA YMEHBIIIUTCS B 2 pa3a?

IIpakTuueckoe 3ausaTue Ne 4. doromerpusi. TemioBoe usirydyeHue

Henn: 3akpenuts 3HaHMA 1o Teme «Poromerpus. TemuoBoe U3IydYEHHEY,
chopMUPOBATh YMEHHUS U HAaBBIKM HAXO0XKJIECHUSA (U3NYECKOM BEIUYMHBI, €€
BBIpaXEHUE U3 (POPMYJIBL.

1. Cuuras HuKedb YEPHBIM TEJIOM, HAWIUTE MOIIHOCTh, HEOOXOJUMYIO JJIs
HOJIepKaHus. TEMIIEPATyphl pactasieHHoro nukens 1453 °C memsmennoil, ecimu
IOk €ro moBepxHoctu 0,5 cM?

2.A6comoTHO uépHoe Teno mmeeT Temmeparypy 1000 °K. IMnomans moBepXHOCTH
Tena 250cm?. OnpeenTh SHEPTUIO, U3IyYaeMyIo TeJIOM 3a 1¢.

IIpakTuueckoe 3ansaTue Ne5. ®orodrd¢exr. KBaHTOBbBIC CBOIICTBA CBETA

Hean: 3akpenuts 3HaHus 1o TemMe «®Dotodrddexr. KBaHTOBBIE CBOMCTBA
CBETa»,C(POPMHUPOBATH YMEHUSI M HABBIKM HAXOXKICHUS (PU3NYECKOW BEIMYUHBI, €€
BBIpakeHue 13 (GOpMYJIbI.

1.JIyun ¢ mnuHo# BosHb! 70,8 MM MCHBITBIBAIOT KOMIITOHOBCKOE paccessHue. Hantu
JUTMHY BOJIHBI JTy4ei, pacCesTHHBIX B HAINpaBiIeHUU 1/2.8.

2. Haiitu anuny BOIHBI e Bpoiins aj1s 21eKTpoHa, JIETAIIETO co cKopocThio 10 ®m/c.

IIpakTnueckoe 3ansaTue Ne 6. CtpoeHue atoma

Hean: 3akpenuts 3HaHUs 1o TeMe «CTpoeHue aromay,cpOopMUpPOBATH YMEHHS U
HABBIKU HAaXO0XJIeHUs (PU3NYECKON BETUUYHMHBI, €€ BhIpaKeHUE U3 (POPMYIIbI.
1.Onpenenute SHEPruI0 M3IY4YEHUs aToMa BOJIOPOJA MpPU MEpPEeXoAe SJIEKTPOHa ¢
TpeTheil OPOUTHI HA TIEPBYIO.

2.CKOJBKO KBAHTOB C Pa3JIMYHON dHEPIHEN MOXKET UCITYCTUTh aTOM BOAOPOJA, ECIIH
AJIEKTPOH HAaXOJIUTCS HA TPEThel opouTe?



IIpakTuyeckoe 3ansaTue Ne 7. JjieMeHTbl KBAHTOBOM MeXaHUKHU

Heanb: 3akpenuTh 3HaHUS 1O TeMe «ODIJIEMEHTbl KBAaHTOBOM MEXaHHUKWY,
chopMHpOBATh YMEHUS W HABbIKKU HAXOXICHUS (U3MYECKON BEJIMYUHBI, €€
BBIpaKECHHE U3 (OPMYIIHI.

1. HalimuTe OTHOCHUTENBHYIO HEOMPEACIEHHOCTh HUMITYyJIbca Ap/p IBUKYIIEECS
YaCTHIbI, €CJIU HEONPEICIEHHOCTh €€ KOOPAMHATHI PaBHA JJIMHE BOJIHBI Jie bpoiis.
2. Atom uctyctun GotoH ¢ niauHoi BoiaHbI 800HM. [TpogomkuTeIbHOCTh U3ITyYeHUs
10nc. Haiit HanOGoibITyr0 TOUHOCT (AL), C KOTOPOI MOXKET OBITh U3MEpEeHa JNIMHA
BOJIHBI U3TTy4YCHUSI.

IpakTnyeckoe 3ansaTue Ne§ du3nuKa aTOMHOIO0 AApa

Heab: 3akpenuth 3HaHusg 1o Teme «Dusuka aTOMHOTO Aapa», cHOPMHUPOBATH
YMEHUS U HaBBIKH HAXO0XKJICHUS (PU3NYECKON BETUUMHBI, €€ BbIpaKeHUE U3 POPMYIIbIL.
1. AKTHBHOCTH pPaJMOAaKTUBHOTO Ipernapara yMEHbIIMWJIAch B 4 pa3a 3a t=8CyTOK.
Haiitu nepuon nonypacnaaa 3Toro npenapara.

2.Ilepuon momypacnana BemectBa 30 MuH. Ckonbko siaep u3z 2000 spep 3TOro
BellleCTBa OcTaHeTcs yepe3 1 yac?

[TonHbI KOMITJIEKT MPAaKTUYECKHX 3a/Jad Mo TemaMm pasjaena: KanrtoBas ¢usuka
MPEJICTABIICH B IPAKTUKYME:

Heoswxun H.K., Kabupose P.P., Hacumynnuna C.C. Onmuka. Quzuxa amoma u
amomHoz2o s0pa. Memoouueckue yKa3anus no NpoeeoeHur0 NPaKmudecKux 3auamull
no oucyunaune «Qusuxkay O 6AKANABPOE MEXHUYECKUX HANPABIeHUll N0020MOEKU
0uHOU opmul 0Oyuenus. — Anomemvescx. AI'HU, 2017. -44c.

6.3.4. Dx3amen

6.3.4.1. Ilopsiook nposederus

Tun 3amaHus — BONPOCHl K 3K3aMEHy, 3afadyd. Bompockl K SK3aMEHY BBIIAIOTCS
CTyJeHTaM 3apaHee. THUIOBBIE 3alaud NPOPELIMBAIOTCS HAa MNPAKTUYECKUX 3aHATHUSIX.
CTyneHT [ODKEH JlaTh TIOJHBIA, pPa3BepHYThIM M OOOCHOBAHHBIA OTBET Ha
COOTBETCTBYIOIIMI BOMPOC B YCTHOM (opme, pemuTh 3anady. bumer Ha 3K3ameH
BKJIFOYAET JIBA TEOPETUUECKUX BOIPOCA U OJHO TMpaKTU4YecKoe 3ananue (3amauy). OTBeT
oOydJarouierocsi OLEHUBAETCS MpPenojaBaTreieM B COOTBETCTBUM C YCTaHOBJICHHBIMU
KPUTEPUSIMHU.

6.3.4.2. Kpumepuu oyenusarusi

bannel B uatepane 86-100% oT MakCHUMaNbHBIX CTaBSTCS, €CJIM 00yYarOUUICs:

- JIEMOHCTPUPYET MPOJABUHYTHIA YPOBEHb BJIAJCHUS 3HAHUSIMU, YMECHUSIMU M
HaBBIKAMHU COOTBETCTBYIOIIUX KOMIETEHIIUM, UTO MO3BOJISIET €My peliaTh HIUPOKUMA KPYyT
TUIIOBBIX U HETUITOBBIX 33]1a4;

- POSIBUJI BBICOKYIO 3PYAMIINIO U CBOOOTHOE BJIaJICHNE MAaTEPUATIOM TUCIUTIIINHBI,

- JIaJTl OTBETHI HAa BOMPOCHI YeTKKUE, 00OCHOBAHHBIC U TIOJIHBIE, MTPOSIBUI TOTOBHOCTh
K IUCKYCCHHU.

bannet B uatepsane 71-85% oT MaKCHMAaNIbHBIX CTABSITCS, €CIIH 00YUYAIOIIUNACS:



- IGMOHCTpPHUPYET 3HAHUS, YMECHHsI, HABBIKH, C(OOPMHUPOBAHHBIE HA CPEAHEM YPOBHE
COOTBETCTBYIOIIUX KOMIIETCHIINH;

- CHOCOOEH CaMOCTOSITEIbHO BOCIPOW3BOAWTh U TMPUMEHSITH COOTBETCTBYIOIIHME
3HAHUS, YMCHUS U HABBIKY JIJIS1 PEIICHHSI TUITOBBIX 33724 JUCIUILTUHBL,

- MOXET BBHITMIOJHATH TOWCK W HCIOJB30BAaTh TMOJYYCHHYIO HH(POPMAIUIO IS
BBITIOJTHEHHSI HOBBIX IPO()ECCUOHATBHBIX ICUCTBUM;

- Jan OTBEThl Ha BOMPOCH MPEUMYIIECTBEHHO IPaBWJIbHBIE, HO HEAOCTATOYHO
YeTKHE.

bannel B uaTepBaine 55-70% oT MakCUMalIbHBIX CTABSATCS, €CIIM 00YYarOIUNCA:

- IEMOHCTPUPYET 3HAHUS, YMEHHUsI, HABbIKH, c(hopMHpOBaHHBIE HA OGA30BOM YpPOBHE
COOTBETCTBYIOIINUX KOMITETCHIUH;

- YaCTMYHO, C TOMOUIbI0 HU3BHE (HANpUMEp, C HCIOJb30BAHUEM HABOJSIINX
BOTIPOCOB) MOJKET BOCIIPOHM3BOJUTH U TMPUMEHSATH COOTBETCTBYIOIINE 3HAHUS, YMEHUS,
HaBBIKH;

- JJaJI OTBETHI Ha BOIIPOCHI HE MOJIHBIE.

bannel B untepsaine 0-54% otT MakCUMaJIbHBIX CTABATCS, €CITU O0yJarOIIHICS:

- HE OTBETUJI Ha OOJIBIIYIO YaCTh BOIIPOCOB;

- JIEMOHCTPUPYET IMOJIHYI0O HEKOMIIETEHTHOCTh B MaTepuaje IJUCLUIUIMHBL, HE
CIIOCOOHOCTh CaMOCTOSITENbHO, 0€3 TOMOILIM HW3BHE, BOCIPOU3BOJIUTH W MPUMEHATH
COOTBETCTBYIOIINE 3HAHUS, YMEHUSI, HABBIKH.

6.3.4.3. Cooeporcarue oyenournoco cpedcmaa

IlepeyeHb BONPOCOB K 3K3aMeHY IO pa3jenay: JJIeKTPUYECTBO U MATHETU3M '

Ne /it [IpumepHBbIe BOIIPOCHI K 3K3aMEHY 110 pa3jeiy: "DIeKTPUIEeCTBO U OIIK-2
MarHeTusm"

1. DNEeKTpUYECKUE 3apsibl. 3aKOH COXPAHEHUS SJIEKTPUUYECKUX +
3apsgoB. 3akoH Kynona. OTHocuUTeIbHAs AMAJICKTpUYECKas
IIPOHULIAEMOCTb CPEBI.

2. Onektpudeckoe tmone. HanpsKeHHOCTh  3IEKTPUYECKOTO +
noss. [Tosie TouedHoro 3apsiaa.

3. [IpyHIMT CynepnoO3ULIAN JIEKTPUYECKUX MoJel. Pacuer nmoss +
JTATIOJIA.

4, ['padprueckoe n300pakeHHe 3JIEKTpUUYECKOro mnoss. Bekrop +
anekTpocTarndeckor nHAYKIwK D . [Totok auanii D (E)

5. Teopema Octporpanckoro-I'aycca. Pacuer moss 6ecKOHEUHO +
PaBHOMEPHO 3apsKEHHOM IIIOCKOCTH.

6. Pacuer »snektpudeckoro mons cdephl, 3apsHKEHHON 110 +
ITOBEPXHOCTH.

7. Pacyer »snekTpuyeckoro moJis IIapa, 3apsSiKEHHOrO IO +
00BeMY.

8. Pacuer nsnexkTpuueckoro mojisi  OECKOHEYHO  JITMHHOM +
PABHOMEPHO 3apsKEHHON HUTH.

Q. Pacuer noss AByxX OECKOHEUHO MapaiedbHbIX Pa3HOUMEHHO- +
3apsIKECHHBIX IUIOCKOCTEH.




10.

PaboTa cuil 3leKTPOCTATUYECKOTO MOJISI MO MEePEMELIEHUIO
3apsga. Hupkynsauus Bexkropa E . IloTeHuManbHOCTH
AIEKTPOCTATUYECKOTO MOJISL.

11. [loTeHIMaI U pasHOCTh NOTEHIUAIIOB JJIEKTPUUECKOTO ITOJIS.
IToTeHIMa moJisi TOYEYHOro 3apsijia.

12. OKBUITOTEHIIMAIbHBIE TOBEPXHOCTU. CBsI3b E U .

13. Beruncinenne — moTeHmMana  TMOJS,  3apsSHKEHHOTO  TIO0
MTOBEPXHOCTH TI1apa.

14. Bremucnenue mnoreHnuana mojii  OSCKOHEYHOM — JUIMHBEI,
PABHOMEPHO 3apsHKEHHOM HUTH.

15. [IpoBogHukn B 3jekTpuueckoM  mojie.  CBoOOIHBIC
ANEKTPUUECKUE 3apsibl pachpelieieHUe DIEKTPUUYECKOTO
3apsla B METAJUIMYECKOM  mpoBoAHuke. [loTeHiman
IPOBOJTHUKA.

16. DNEKTPOEMKOCTh YEIMHEHHOTO MPOBOIHUKA. EMKOCTH 11apa.

17. KonnencaTopbl. D1eKTPOEMKOCTh MIIOCKOTO KOHJEHCATOPA.

18. DIEKTPOEMKOCTh CHEepUUeCcKOro KOHAeHcaTopa.

19. DIEKTPOEMKOCTh ITUIMHAPUIECKOTO KOHEHCATOPA.

20. CoenvHeHne KOHJIEHCATOPOB B OaTapen.

21. DHeprus 3apsHKEHHOTO MPOBOAHMKA, KOHASHCATOPA.

22. DHeprus 3eKTpuyeckoro noss. [oTHOCTh SHepruu.

23. JM1osib B 37E€KTPUYECKOM T0j1€. THIIBI TUAJIEKTPUKOB.

24. [Tonsipuzarus AudIeKTpUKoB. Bexktop nonsipuzanuu P .

25. DneKkTpuyeckoe Iojie B audJeKTpukax.  CBs3aHHBIC
AIEKTPUICCKUE 3apsIbI. JlusnekTpuaeckas
BOCITPUUMYHBOCTb.

206. Teopema Octporpajackoro-I'aycca aJis mosist B AMAIEKTPUKAX.

217. DNEeKTPUYECKUIA TOK. YcnoBus CYILIECTBOBAHUS
NeKTprueckoro Tok. Cuiia v MIOTHOCTh TOKA

28. 3akod Oma JJisi OJHOPOJAHOTO YUYacTKa LEMH. DIECKTPUUIECKOE
COMPOTHUBJICHUE. SIBJICHNE CBEPXIPOBOANMOCTH.

29. 3aBUCUMOCTh CONPOTHUBJICHUS OT  TEOMETPUYECKUX
Pa3MEpOBIIPOBOJIHHKA, OT TEMIICPATYPHI.

30. [TocnenoBarenbpHOE 5 napasuiesibHOe COETMHEHUE
ITPOBOJTHUKOB.

31. PaboTa 1 MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH J[xoyns -

Jlena.




32.

Huddepennuanbuas dopma 3anucu 3akoHoB Oma u  JIxoyis
- Jlenua.

33. Hcrouynuk snektpudeckoro Toka. /JC uCcToUHNKa TOKA.

34. Heonnoponmueiii  yyactok unenu. 3akoH Owma JUISt
HEOJHOPOJHOTO YYacTKa LIETH.

35. 3amkHyTas uenb. 3akoH OMa Jij1s 3aMKHYTOW LETH.

36. PasBerBnennas uemnb. 3akoH Kupxroda u ux npuMeHeHue.

37.

ITonesnas, monHas momHocTh. KITJI ncrounuka.

38. MaruuTtHoe 1osie TOKoB. MHIyKIIMsi MArHUTHOTO TOJISI.

39. MarnutHoe mnone B cpene. HanmpsiKeHHOCTb MarHUTHOTO
noyis. Enuuunel usMmepeHus MarHuTHoW uHaykuuu (B) wu
nHanpsbkeHHoct (H) B cuctemax CU, CI'CM u cBsi3b MeXIy
HUMH.

40. ['paduyeckoe n300pakeHre MAarHUTHBIX MoJied. MarHUTHBIM
noTok. Teopema  Octporpaackoro-I'aycca mjist MarHUTHOTO
noJsi. BuxpeBoi XxapakTep MarHuTHOTO TOJISI.

41. JlelicTBHE MarHUTHOTO MOJIs Ha TOK. Cuna Ammepa.

42. Pamka ¢ TOkOM B MarHMTHOM MoJie. MarHWTHBII MOMEHT.
MarauTHbIN JUIOJb.

43. 3akon bwuo-CaBapa-Jlamnmacca. 3anuch B CKallsIpHOM U
BEKTOPHOM (hopMax.

44, MaruuTtHoe nosie ABuxymuxcs 3apsanoB. Cuna Jlopenua.

45. OnekTpoMmaruuTHas uHAYyKUud. [Ipasumo Jlenua.

46. SIBneHust caMOMHYKIIMK. B3auMHast UHAYKIUS.

47. OO01as xapakTepucTiKa Teopur Makcsena.

48. | —e ypaBHeHnne Makcsenna.

49. Il-e ypaBHenune Makcgenna.

50. Ille u IV-e ypaBHenue Makcera.

IIpuMepHbIe 3a1a4M K IK3aMeHY 10 pa3jaeny: "'JJeKTpu4ecTBO U MarHeTusm'"

l.

(OTIK -2)

Mexay mnomocamMu JJEKTPOMATrHUTA CO34AeTCs OJHOPOAHOE MArHUTHOE TIIOJIE,
uHayknus koroporo paBHa 1000 rc. Ilo mpoBomy, mmuHOM 70 CM., MOMELIEHHOMY




NEePNEHAUKYJISIPHO CHUJIOBBIM JIMHUAM, TeueT Tok cwiod 70 A. Haiitu cuiy,
JEHCTBYIOILYI0 Ha IPOBOJ.

2. DJIEKTPOH, NPOMAS B IUIOCKOM KOHJIEHCATOpE IyTh OT OJHOM IUIACTHHBI JO JPYIOW,
npuobpen ckopocts 10° M/c. Paccrosinne Mexay miactuaamu d= 8mm. Haiftu pasHocTsb
HNOTEHIMAIOB MEX/y IJIACTUHAMMU, TIOBEPXHOCTHYIO IUIOTHOCTD 3apsiia O Ha IUIACTUHAX.

3. IloTOK NMHENHOW MHAYKLUMHU Yepe3 IUIOMAJb IOIEPEYHOTO CEYEHHMs COJICHOMA
paBen @=1 MxBO. /lnuna conmenompa 12.5 cm. OmnpenennTs MarHUTHBIA MOMEHT
ATOTO COJIEHOUA.

IlepeyeHb BONPOCOB K 3K3aMeHy 1O pasgesy ""Onruka. Atom. SAapo"

Ne i/t IIpumepHbIe BONPOCHI K 3K3aMeHy 110 pazneny: "Ontuka. AtoM. Aapo" OIIK-2

1. [Ipenmer ontuka. OCHOBHBIE 3aKOHBI ONTUKHU. SIBIEHUE +
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS CBETA.

2. Tonkue nuH3bI. OnTHYEecKOe H300paXKEHUE MPEIMETOB C +
IIOMOILBIO JIMH3.

3. ®ortomerpusi. OcHOBHBIE (POTOMETPUUECKUE BETUUYMHBI U MX +
€ IMHUIIBL.

4, Pa3BuTne B3rnsAoB Ha npupoay csera. KopryckymnspHo - +
BOJIHOBOM JyaJIU3M CBETA.

S. HNuTtepdpepenius cBeToBbIX BOJH. KorepeHTHOCTh. YcClioBUA +
max ¥ Min npu MHTEp(PEPEHITUU CBETA.

6. PacueTr nnTepPepeHInOHHON KapTUHBI OT 2-X HCTOYHUKOB. +

7. CriocoObl OJTy4YeHHsI KOT€PEHTHBIX UCTOUHHUKOB CBETA. +

8. WuTtepdepeniuss B TOHKHX IieHKaX. [lomockl paBHOTrO +
HAKJIOHA ¥ PABHOM TOJIIIUHBI.

Q. [IpakTnyeckoe  MpuMEHEHHWE  HMHTEp(EepEeHUIUH  CBeETa. +
HNuTephepoMeTpsl.

10. [IpocBeTiieHHE ONTHKHU. +

11. Hudpakuus CBETA. [Tpunn I'toiirenca-®dpenerns. +
Judpakuus Opaynrodepa u qudpaxims OpeHerns.

12. Meton 30H @penensa. OObsICHEHHE MNPIMOIUHEHHOCTH +
pacpoCTpaHEHUs] CBETA C BOJTHOBBIX NO3ULIMH.

13. Hudpakuuss @Dpenenss Ha OTBEPCTUM W HEMPO3PAYHOCTH +
JIUCKE.

14, Hudpaxus Opaynrodepa oT 0JHOH IIEITH. +

15. JudpaximonHas pemierka. +

16. ITonmsapu3zanus ceera. ECTeCTBEHHBIN U NOJIAPU30BAHHBIN CBET. +
3akoH Mairoca.

17, JBoiiHOe nydenpenomiuenue. [lonsgpusanus npu JBOWHOM +
JTY4YenpesoMIICHUH.




18.

[Tpuzma Hukomns.

19. [Monsipuzanust Tpu OTPaAKEHUH U MPEIOMIICHUU. 3aKOH
bprocrepa.

20. Bpamenue mockoctu nonsgpusanuu. [omaspumerp.

21. TemoBoe uznydenre. PABHOBECHOCTH TEIIIOBOTO U3ITyUYEHHS.

22. XapakTepuCTUKH TEIJIOBOTO U3TyUYEHUSI.

AOGcomoTHO yepHoe Teno. (AYT). 3akonsl nznyuenus AUT.

23. Pacnpenenenne sneprun B cnektpe AUT. @opmyna Peens —
JI>KuHCa.

24, KBanToBas rumnore3a. @opmyna Ilmanka mjis TemmioBoro
U3ITyUCHUSI.

25. ®dortornektpuueckuii 3pdext. Buasl dpotosrddexra. 3akoHbI
BHEIIHETO hoTtorddexra. POTOATEMEHTHI.

206. HecoctositenbHOCT,  KJIaccuyeckor  Teopuu.  DOTOHBI.
YpaBuenue DiiHmreriHa 11t pororddexTa.

217. Macca u umnyinesc porona. Ipdext Komnrona.

28. JaBnenue cBera. OnbiTh JIeOenera.

29. KopnyckynsapHo - BoaHOBOM myanu3m cBera. CTaTuyecKuii
XapakTep pacnpesnenacHusi GOTOHOB.

30. OTtkpeiTHE 21eKkTpoHa. Mojens atoma TomcoHa.

31. Onwitel  Pezepdopna. Anepnas wmomenr atoma u  ee
HEJIOCTATKH.

32. 3aKOHOMEpPHOCTH B AaTOMHBIX crHekTpax. CrHekTpajibHbIe
cepur wu3MyuyeHuss aroma H. Owmnupudeckas Qopmyina
bansMmepa.

33. [Toctynater bopa. Onbitel @panka u ['epia.

34. Mopens atoma Bojmopona no bopy. BeiBoag dbopmynsl ams
paanycoB OOPOBCKUX OpOUT.

35. [lonHast »Heprusi 3jeKkTpoHa B aroMme. BbiBoJ (opmylibl
banbmepa - Pundepra.

36. VYcnexu u HepoctaTku Teopuu bopa. KopmyckynsipHo -
BOJIHOBOM ayanu3M BemectBa. @opmyiia Jle-bpois.

37. OneiTHOe OoOocHOBanwe rtunore3sl Jle-bpoinsa.  OmnbiT
HeBuccona u JIxepmepa. Onbir ®abpukanta, bubepmena,
CymkuHa.

38. Bonnoas pynkuus Y u ee puznyeckuii CMbICH.

39. Bpemennoe  ypaBHenue IllpenuHrepa u  ypaBHEHHE

[IIpeguHrepa 1j1s CTALMOHAPHBIX COCTOSIHUM.




40. OmneiT lTepua u I'epnaxa. +

41. Cnun snexktpoHa. CnuMHOBOE KBAaHTOBOE 4MCiO. lIpuHuummn +
[Taynmu.

42. MonekynsipHple ~ CHEKTpbl.  PEHTT€HOBCKHME  CIEKTpBI. +
dopmysia Mosznu.

43. KBanrtoBble cratuctuku bose-OiiHiireiina 1 @epmu-/upaka. +
KBaHTOBasi TeOpHUsi CBOOOIHBIX 3JEKTPOHOB B METAJLIE.

44, DNeKTpOHBI B KpUCTAIIaX. 30HHASI TEOPUS TBEPABIX TEIL. +
45. AtomHoe snapo. OOmme cBefeHuss o sApax. M3oTomsl. +
EcTecTBeHHass paAMOaKTUBHOCTb. 3aKOH pPaJIHOAKTHBHOIO

pacnaja.

46. Mertoapl peructpaliid MUKPOYaCTHLL. +

47. B3auMopeiicTBUE HYKJIOHOB M TOHSTHE O SJIEPHBIX CHJIaX. +
JledeKT Macchl U SHEPrus CBSI3U Spa.

48. AnepHple peakuuyd. 3aKOHBI COXpPAHEHUS B  SIAEPHBIX +
peaKumsIX.

49. Knaccupukanuss snementapusix 4actull. CoBpeMeHHas +
¢duznueckas KapTHHA MUpA.

IIpumepHbIe 3a1a44 K IK3aMeHY 1o pasaenay: "Onruka. AToMm.
SAnpo" (OIIK -2)

1. Ilyyok Oenoro cBera majaeT HOPMAJIbHO Ha CTEKISIHHYIO TUIACTHHKY, TOJIIHMHA
kotopoir d = 0,4 mkm. ITokasarenr mpenomienus crekiaa N = 1, 5. Kakue mauHbl
BOJIH, JIeKalqWe B Npejaenax BuUauMoro cmekrpa (1o 4*10% mo 7*10%mm),
YCWIMBAIOTCS B OTPAKEHHOM ITy4YKe?
2. Ha kakoM pacCTOSHUU TOJYyYUTCA H300paKEHUE IMpeAMETa B BBITYKIOM
chepuueckoM 3epkajie paguycoM KpuBu3Hbl 40 cM, €ciii TpeaMeT TMOMEIIEeH Ha
pacctostHuM 30 cM oT 3epkana? Kakoil BeIMUMHBI MOJY4YHUTCS M300paKeHUe, €Ciu
MIPEAMET UMEET BEITUUUHY 2 CM?
3. Ilokazatenp  mpenomyeHHMs ~ MaTepuana  MOpU3Mbl  JUIsL  HEKOTOPOTO
MOHOXpOMaTHYeCKOro Jy4ya paBeH 1,6. Kakum nomxeH ObITh HaumOONbIINMK Yol
HajeHus 3TOro Jiyda Ha MPHU3MY, YTOOBI NMPHU BBIXOJE Jyya U3 HEE HE HACTYIUJIO
IOJIHOE BHyTpeHHee oTpaxkenue? [Ipenomisiomuii yromn mpusmsr 45°

6.3.5. 3auer
6.3.5.1. [lopsioox nposederust
3ader dopMHpYyETCS MO pe3ybTaTaM TEKYIIero KOHTPOJsA, 0e3 JOMOJTHUTEIBHOTO

Olpoca, TaK KaK B TEYCHHE CEMECTpa IMPOBOAMUTCA HEOOXOJUMOE KOJHMUYECTBO
KOHTPOJIBHBIX MEPOTPUATHIH, KOTOPHIC B CBOCH COBOKYITHOCTH TIPOBEPSIIOT YPOBCHb
c(hOPMHUPOBAHHOCTH COOTBETCTBYIOIIMX KOMIICTCHIIHH.

6.3.5.2. Kputepuu ornieHuBaHus




JInst monydeHus 3ayeTa C OLIEHKOM oOmas cymMma OayioB 3a KOHTPOJIbHBIE
MEpOTPUATHS TEKYILEro KOHTPOJIS (C Y4ETOM MOOUIPEHHs 00yYaloLIerocs 3a y4yacTHe
B HAYYHOU JESITEIHHOCTH WJIM O0COObIe yCIEXH B U3yUEHUH IUCLUUIUIMHBI) JOJDKHA
coctaBnsATh OT 35 g0 60 OamnoB (mIKaia mMepeBOAa PEUTHHTOBBIX OaIioB
MpEACTaBIICHA B 11.6.4).

6.4. MeToanuyeckue MaTepualibl, ONpeaesioniue npoueaypbl oneHuBaHUsA
3HAHMH, YMEHHUH, HABBIKOB, XapPaKTePU3YKOUIMX JTanbl (OpMUPOBAHMS
KOMIIeTEeH Uil

B I'bBOY BO AI'HUM peiicTByer 0a/UIbHO-PETHHIOBAs CUCTEMa OLICHKH
3HAHUA 00y4YaAIOUIMXCS.

OO1111e NoJ0XKEHUS:

e Jlus momycka K 9K3aMEHy CTYACHTY HeoOxoaumo HaOpaTh HE MeHee 35
0aJlJI0B TI0 pe3yJibTaTaM TEeKYIIETO KOHTPOJIS 3HAaHUH.

e Ecim cTyneHT mo pesyibTaTaM TEKYIEro KOHTPOJS B y4eOHOM ceMecTpe
HaOpai ot 55 10 60 6ayIoB U MO TAaHHOMW AUCIUILUIMHE MPEAYCMOTPEH dK3aMEH, TO 10
KEJIAHUIO CTYyJCHTa B DJK3aMCHAIMOHHYIO BEIOMOCTh U 3aYETHYIO KHIDKKY
HK3aMEHATOpOM 0€3 JOMOJHUTEIHHOTO OMpPOCa MOXKET OBITh MPOCTaBJICHA OICHKA
«YJIOBJIETBOPUTEIHHO.

e BEhINOJIHCHHE KOHTPOJIBHBIX PaOdOT U TECTOB MPUHUMAETCS B YCTAHOBJICHHBIC
CPOKH.
e 3amuTa 1a00pPaTOPHBIX PabOT MPUHUMAETCS B YCTAaHOBIICHHBIC CPOKH.

e [lpu HanMMuUUK YBaXUTEJIbHBIX IPUUMH CPOK CIaYM MOXKET ObITh IPOJIEH, HO
He 0oJiee YeM Ha JIBe HEJEIH.

e PeilTuHroBas OoneHKAa PEryJISIpHO JOBOJMTCS 10 CTYJIEHTOB U NEPENAETCSA B
JI€KaHaT B YCTAHOBJICHHBIE CPOKHU.

[Topsinok BbICTaBIEHUS PEUTUHTOBOM OLIEHKH:

1. Jlo Hayama cemecTpa mpenoaaBaTeib (HOPMHUPYET PEHUTHUHTOBYIO CHCTEMY
OIICHKW 3HAHWM CTYJCHTOB MO JUCIUIUIMHE, C PA30MBKOM MO TEKYIIIUM aTTECTAIUSIM.

2. IlpenogaBarens 00s13aH HA TIEPBOM 3aHSATHUU JIOBECTH /IO CBEJICHUS CTYJICHTOB
YCJIOBUSI PEUTUHTOBOM CUCTEMBI OLIEHUBAHKS 3HAHUW U YMEHHUM 11O JUCLHUIUINHE.

3. Ilocne mnpoBeneHWs KOHTPOJIBHBIX WCHBITAHUNA TMPEnojiaBaTelib 00s13aH
03HAKOMUTH CTYACHTOB C HUX pe3yJbTaTaMH U MO MPOCHOE CTYACHTOB OOBSICHUTH
00BEKTUBHOCTh BHICTABJICHHON OIIEHKH.

4. B cny4yae mpomyCKOB 3aHSITUM MO HEYBAXKUTEJIBHON MPUYMUHE CTYJICHT UMEET
mpaBo 100paTh OaIbl MOCe U3YYEeHUsI BCEX MOJYJICH 710 Hadasia IK3aMEHAIMOHHON
CECCHMU.

5. CryameHT wumeer mpaBo 100paTh Oaibl BO BpeMs KOHCYJIbTAIIH,
Ha3HAYEHHBIX MPETO/1aBaTEIIEM.



6. IlpenopaBarenb HeCEeT OTBETCTBEHHOCTH 3a IIPABWIBHOCTH IIOZCYETA
UTOTOBBIX 0aJJIOB.

7. llpenopaBaTens HE HMEET IpaBa aHHYJIUPOBAaTh Oaulbl, IOJTY4YEHHBIE
CTYJIEHTOM BO BpEMs CEMECTpa, 00s13aH YUHMTBIBATH MX IPU BBIBEJACHHH HTOTOBOM
OLICHKH.

PacnpenesieHue peiiTHHIOBBIX 0AJVIOB 110 JUCHUIIMHE

[To muctmmmee «Pr3uka» NpPeayCMOTPEHO MO 2 AUCUUILIMHAPHBIX MOIYJIS B

1,2,3 cemecrtpax.

Kypc 1, cemectp 1

JIM 1.1 JIM 1.2

Texymuii KOHTPOJIb (JTAOOPAaTOPHBIC ) i
sansTIs) 20-38 9-12
Texkymuii KOHTPOJIb (TECTUPOBAHHKE) 3-5 3-5
O01mee Ko1M4eCTBO 0AJ110B 23-43 12-17
HTorosbiii 0a: 35-60

JAM 1.1

n/n | Buasl pador Makcum. 0a1a

Tekymmii KOHTPOJIb
1 JlabopaTopHoe 3ansatue Ne 1. Jlaboparopnasi paGora Nel 3
«IIpsiMbIe ¥ KOCBEHHBIC U3MEPEHUS)
2 JlabopaTopHoe 3ansitue Ne 2. JlaGoparopnasi padora Ned. 3

«I/IBy‘-IeHI/IC 3aKOHOB KHMHEMATUKHM W AWMHaAMHUKH Hpi[MOJIHHGfIHOI‘O
JABMOKCHUA HA MallIMHE ATBy,I[a))

3 JlabopaTopHoe 3ansitue Ne 3, 4 JlaGopaTtopHasi padora Ne3. )
«OmpeneneHue MOMEHTa WHEPLUUU KPECTOBUHBI C TOMOIIBIO
MasTHrKa O6epOexay

4 JlabopaTopHnoe 3ansitme Ne S. JlaGoparopnas pabGora Ne6. 3
«M3ydeHune ynpyroro v HEynpyroro coyJapeHust IapoBy
5 JlabopaTopHoe 3ansitue Ne 6. JlaGopaTtopnasi paGora Nel2. 3

«Omnpenenenne kodpUIMEHTa TPEHUS KadeHHs C TMOMOIIBIO
HAKJIOHHOM TIOCKOCTHM

6 JlabopaTopHoe 3ansitue Ne 7, 8 JlaGopaTropnas paGora NelO. 5
«Omnpenenenre MOAYJs YIPYTOCTH METOAOM U3THOa»
7 JlabopaTopHoe 3ansitue Ne 9. JlaGoparopnas pabGora Ne2. 3

«Omnpenenenue yCKOpeHusi CBOOOTHOTO MaJICHUS

8 JlabopaTopHoe 3ansitue Ne 10. JlaGopatopnas padora NeS. 3
«OmnpeneneHne CKOPOCTH TOJETa MyJTd C IOMOIIBI0 KPYTHIBHOTO
0AJUIMCTHYECKOT0 MasiITHUKA

9 JladopaTopHoe 3ausitue Ne 11. JladopaTtopHasi padora Ne 13 3
«HccnenoBanne COOCTBEHHBIX KOJICOAHMH CTPYHBI METOJIOM
pe30HaHca»

10 | JlaGopatopHoe 3ansaTHe Ne 12. JIaGopaTopHasi padota Ne 12 4

«3mepenne kodpduUIMEHTa TPEHHS KA4YCeHUS C IOMOIIBIO
HaKJIOHHOTO MasiTHUKa

11 | JlabopaTopHoe 3ansitue Ne 13. JlabopaTopnasi paGora Ne 7 3
«M3yueHue 3aTyxaronmx KoueOaHuil MasiTHuKa MakcBelay




Hroro: 38
1 TecTtupoBanue no moayJmw 1.1. B
Hroro: 43
JAM 1.2
n/n | Buabl paéot Makcum. 6au1
Texkymuii KOHTPOJIb
1 JlabopaTopHoe 3ansaTue Ne 14, 15 Jlaboparopnasi pa6ora Ne§8. 4
«Onpenenenue k03pPpuiMeHTa AMHAMUYECKOMN BI3ZKOCTH
2 JlabopaTopHoe 3ansaTue Ne 16. JlaGoparopnasi padora Ne9. 4
«OmpeneneHue OTHOUICHHS] yAEIbHBIX TEIUIOEMKOCTEH TIa30B
MeroaoM Kiemana-/lesopmar»
3 JlabopaTopHoe 3ansitue Ne 17, 18 JlaGopaTtopHas padora Ne 14 4
N3mepenne ko3 duirieHTa NOBEpXHOCTHOTO HATSHKEHUS JKUIKOCTID)
Hroro: 12
Texkymmii KOHTPOJIb
1 TecTupoBanue no moayJamw 1.2. 5
Hroro: 17
Kypc 1, cemectp 2.
M 2.1 JIM 2.2

Texkymuii KOHTPOIIb (1abopaTOpHBIE

sanaTHA) 17-27 12-23

Texymuii KOHTPOJIb (TECTUPOBAHUE) 3-5 3-5

O01ree KOJIMIECTBO 0AIJIOB 20-32 15-28

Hrorossliii 0amn: 35-60

M 2.1
/a Buabl pador Makcum. 0aJ1ia
Tekymmii KOHTPOJIb

1 JlabopaTopnoe 3ansaTue Ne 1,2, JlabopaTropnasi pabora Nel. 5)
«M3ydeHue 37eKTpOoCTaTHUECKOTO MOJIs»

2 JlabopaTopHoe 3ansitue Ne 3, 4. JlabopaTtopHnasi padora Ne2. 5)
«OrmpeneneHne >IEKTPUYECKOH €MKOCTH KOHAEHcATopa C
MTOMOIIBIO OATUTHCTHYECKOTO TaTbBAHOMETPAY

3 JlabopaTopHoe 3ansaTHe NeS, 6. JladbopaTopHasi padora Ne4. 5
«I'panmyupoBka BarTMmeTpa. HM3mepeHue CONMPOTUBICHUN C
MTOMOIIBIO BOJIBTMETPA U aMIIEPMETPay

4 JlabopaTopHoe 3ausitue Ne 7, 8. JlaGopaTtopHnasi padora NeS. 3
«M3yuenune 3aBucumoct MomrHoctu u KIIJI mcrounmka toka
OT COIIPOTHBIICHHSI HATPY3KU»

5 JlabopaTopHoe 3ansite Ne 9, 10. JlaGoparopHas padora 3
Ne6. «OnpeneneHre CONPOTUBICHUN MPOBOJIHUKOB METOJIOM
MOCTHUKOBOW CXEMBI»

6 JlabopaTopHoe 3ansaTue Ne 11 JladopaTropHasi padora Ne8. 3
«3mepenne AIIEKTPOABIIKYIIEH CHJIBI METOIOM
KOMIICHCAITHIDY

7 JlabopaTopHoe 3ansitue Ne 12. JlaGopaTopnas padora 11. 3
«3yuenne rddekra 3eedexar




Hroro: 27
Texkymmii KOHTPOJIb

1 TectupoBanue mo moayJo 2.1. 5

HTtoro: 32

AM 2.2
n/a Buabl pador Makcum. 0aJ11
Tekymmii KOHTPOJIb

1 JlabopaTopHoe 3ansitue Ne 13. JlabopaTopHas padora Ne7. 6
«OmnpeneneHue ropu30HTAIBHOW COCTABJISIIONIEH MarHUTHOTO
TI0JISL 3eMJTN

2 JlabopaTopHoe 3ansitue Ne 14. JladopaTtopHas pa6ora Ne9. 6
«Omnpenenenue yIENbHOTO 3apsfa dSJIEKTPOHA METOJ0M
MarHeTpOHa»

3 JladopaTopHnoe 3ansitue Ne 15. JlaGoparopnasi padora 6
Nel2. «Onpenenenrne UHAYKTUBHOCTH KaTYLIKN»

4 JlabopaTopHoe 3ansiTue Ne 16, 17 «Jladboparopnasi pa6ora 5
Ne 10.«M3mMepeHre MarHUTHOM HWHAYKIMU C IIOMOIIBIO
AQHAJIUTUYECKUX BECOBY

Hroro: 23

Texkymmii KOHTPOJIb
1 TecTtupoBanue mo MmoayJao 2.2. 5
HToro: 28
Kypc 2, cemectp 3.
JIM 3.1 JIM 3.2
Texyuuii KOHTpoOJIb (J1abopaToOpHbIE 18-30 4-6
3aHSTHSL)
Texyumii KOHTPOJIb (TPAKTHUYECKHE 5-10 3-6
3a/1a4m)
Texkymuii KOHTPOJIb (TECTUPOBAHUE) 2-3 3-5
OO0u1ee koIM4YecTBO 0aJ1JI0B 25-43 10-17
Hrorosslii 0amnn: 35-60
M 3.1
n/m Buabl pador Maxkcum. 6aj11
Tekymmii KOHTPOJIb

1 JlabopaTopnoe 3ansitue Ne 1. JlabopaTtopHasi paGora Nel. 3
«OrmpenierieHne  TOKa3aTest TMPEIOMIICHHST TIPH  TTOMOIIN
MHUKPOCKOTIa»

2 JlabopaTopHoe 3ansitue Ne 2. JladopaTtopHasi padora Ne2. 3
«Ompenenenne (OKYCHOIO pacCTOSIHUA —coOuparomeil  u
paccenBarOIIEN JTUH3

3 JlabopaTopHoe 3ansaTue Ne 3, 4 JlabopaTtopHasi padora Ne3. 3
«M3y4eHne 3aK0OHOB OCBEIICHHOCTHY




4 JlaGopaTopHoe 3ansitue Ne 5, 6. JlabopatopHasi paGora Ne4. 3
«M3ydyeHne uHTEp(pEpEeHIMH CBETa C IMOMOIIbIO OUIIPU3MBI
Openens»

5 JlabopaTopHoe 3ausitue Ne 7, 8. JlaGopaTtopHasi padora NeS. 3
«Ompenenesye JIMHBI CBETOBOM BOJIHBI C  IOMOUIbIO
T(PPaKIUOHHON PELISTKI

6 JlabopaTopHoe 3ansitue Ne 9,10 JIabopaTopHasi pa6ora Ne§8. 3

«Iudpakuus Openens Ha KpyrioMm orBepctud. udpakuums
@payHrogepa Ha LIeTn».

7 JlabopaTopHoe 3ansitue Ne 11. JlabopaTtopHasi paGora Ne6. 3
«W3ydyeHue sBieHus nossspusanuu cBeta. IIpoBepka 3akoHa
Maimroca»

8 JlabopaTopHoe 3ansitue Ne 12. JlabopaTtopHasi padora Ne7. 3
«Ormpenenenue yAETBHOTO BpALCHUS TUIOCKOCTH
NOJIpU3allMd M KOHLEHTpalluh  pacTBopa  caxapa
MOJISIPUMETPOM»

9 JlabopaTopHoe 3ansitue Ne 13. JlabopaTtopHas padora Ne9. 3
«Omnpenenenue nocrostHoi Credana-boabimanay

10 JlabopaTopnoe 3ansitue Ne 14, JlaGopaTtopHas padora Nel0. 3
«3yyeHue cBOHCTB  (OTOPIEMEHTOB € BHEIIHMM U
BHYTpeHHUM (o103 dexTom»

Hroro 30

1 IIpakTnueckoe 3ansaTue Nel. 'eomerpuueckasi ONTHKA. 2

2 IIpakTnueckoe 3ansitue Ne2. Mutepdepenius u nudpakuus 2
cBeTa

3 IIpakTnueckoe 3ansaTue Ne3. [lonspuszaius ceera. 2

4 IIpakTnueckoe 3anaTue Ned. @Doromerpus. Temnmosoe 2
U3Iy4YeHHe.

5 IIpakTnueckoe 3ansaTHe NeS. dDortosdpdexr. KpaHTOBBIE 2
CBOMCTBA CBETA

Hroro: 10

Tekymmii KOHTPOJIb
1 TectupoBanue no moay.ao 3.1. 3
HToro: 43
M 3.2
n/n Buasi pador Maxkcum.oas11
Tekyuuii KOHTPOJIb

1 JlaGopaTtopHoe 3ansaTHe Ne 15, 16 JlaGopatopHas padorta 3
Nell. Ilpu3smeHnHblii MoOHOXpomaTop. HM3ydeHue aTOMHBIX
cnekTpoB. Onpenenenue nocrosiHHon Pundepra»

2 JlaGopaTtopnoe 3ansiTue Ne 17, 18 JlaGopatopnas padora 3
Nel3«/ludpakims 3JIeKTpOHOBY

Hroro 6

1 IIpakTHyeckoe 3ansaTHEe Ne6. CTpoeHHE aToMa. 2

2 IMpakTuyeckoe 3ansaTne Ne7. 2
DeMeHTHl KBaHTOBO MEXaHUKH.

3 IIpakTnueckoe 3ansitue Ne§,9 dusuka aTOMHOTO spa. 2




Hroro: 6
Texymmii KOHTPOJIb

1 TecTupoBanue mo moayso 3.2. 5

Hroro: 17

Crynentam MoryT ObITh JOOABJIEHBI JONMOJHUTEIbHbIE 0AJJIBI 32 CIEIYIOIIHe
BUJIbI JICATEIILHOCTHU:

- y4acTHE B HAyYHO-HCCIICIOBATEIIbCKOM padoTe Kadeapsl (10 7 6amioB);

- BBICTYIUICHHE C AOKJIagaMu (10 MpOodUITI0 TUCHIUILINHBI) Ha KOH(PEPESHITUIX
Pa3INYHOro YpOBHS (10 5 6aIoB);

- yJacTHe B HalMCaHUU CTaTeH ¢ mpemnoaaBaTessiMu kadeaps (10 5 6amios);

- ydacTue B WHTEJUICKTyalIbHOW urpe «bpeiH-puHr», mpoBoauMoONn kadempoit
bu3uKy 1 XuMuH (10 5 6aJUTOB), HA OIMMIIMAAAX B ApyTruX By3ax (10 10 6ammos).

IIpu 3TOM, €C/id B TeUyeHHe ceMecTpa CTyaAeHT HaOupaer OoJsee 60 0ayi0B
(Mo pe3yabTaTaMm IMCUMILVIMHAPHBIX MOJYJIe M MOJyYeHHbIX JOMOJHUTEIbHBIX
0aJ1710B), TO HTOrOBasi CyMMa 0aJLI0B OKpyrJsieTcsi 10 60 6ansioB.

B coorBercTBHM ¢ Y4eOHBIM ITaHOM HampaBiaeHus mnojarotopku 21.03.01 —
«Hedrerazoroe neno» mno auciuiuinHe «®Pusnkay MNpeaycMOTpeH 3adyeT B 1
ceMecTpe, IK3aMeH B 2,3 cemecTpax.

JInst mostyueHust 3K3aMeHa o011asi cyMMa OalijioB (3a IUCHUIUIMHAPHBIE MOJTYJIH
M 9K3aMeH) JOJDKHAa COCTaBisATh OT 55 go 100 GamioB (cMm. Imikanmy mepeBoja
PEUTUHTOBBIX OAJIJIOB).

Ha mnpomexyTouHOW aTTecTallMi MOJABOMASITCS HUTOTH CHOPMHUPOBAHHOCTHU
KOMIIETEHIIMM B BHJI€ KOMIUIEKCHOW OILIEHKM 3HaHWM, YMEHWH, BIAJCHUN IO
komneTennun OITK-2.

Kpurepuu oueHKH 3HAHMH CTYIEHTOB
B PaMKax IPOMeKYTOYHOU aTTecTaunu B popme 3K3aMeHa

Ne .
W CtpyKTypa 5K3aMEHAIMOHHOTO OujeTa MakcumanibHbIN Oast
1 [TepBbIii TEOPETHUECKHI BOITPOC 10
2 Brtopoii TeopeTruecKkuii BOmpoc 15
3 [TpakTyeckoe 3aganue (peleHue 3a1aumn) 15
HToro 3a 3x3ameH 40
IIIkana nepeBo/ia peiiTHHIOBBIX 0AJLII0B
O01ee K0JIMYECTBO HAOPAHHBIX 0AJLII0OB Ouenka
55-70 3 (YAOBIETBOPUTENHHO)
71-85 4 (xopor1iio)

86-100 5(oTm4yHO)




7.11lepeyeHb OCHOBHOW, /JONMOJHUTEJbHON Y4YeOHOWl JUTepaTtypbl u

yqeﬁno-MeTozmquKnx H3I[aHHﬁ, HCOﬁXOI[I/IMl)IX AJIF OCBOCHUSA JUCIUIIIIMHBI

= &
Ne KommuectBo ME€YaTHBIX e
n/m bubnuorpaduueckoe onucanue DKSCMILIAPOB MM~ 4Ipec _g g:%
AIIEKTPOHHOTO pecypca 2 5
Q
g8
)
OcHOBHas JuTepaTypa
1. Tpodumosa T.U. Kypc ¢usuku: 22-eu3n . — | http://elibrary.agni-rt.ru
M.: Breicmas mikona., 2016. - 560 c.,
2. Jleryta C.H., Yakak A.A., Kypc ¢pusuku. | Pexxum nocryna:
OnTuka. YuebHOoe mocobue Iisi CTyAEHTOB http://www.iprbookshop.ru/30
WHKEHEPHO-TEXHUYECKUX HaIpaBlICHUN 111.html
MOJTOTOBKHU: OpenOyprekuit
rocynapctBeHHblil yausepcutet, ObC ACB,
2014
3. Kossipe  A.B. TepmonuHamuka  u | Pexum gocryna:
MoOJIeKyJsipHas ¢u3uka. YueOHoe mocoowme: | http://www.iprbookshop.ru/1387
Tomckuii rocynapcTBeHHbIH yHuBepcuteT | 1.html
CUCTEM YMPaBICHUS U PaTUOIIEKTPOHUKH,
Onp Konrent, 2012 r
JlonoJIHUTeIbHAS JTUTEpPaTypa
1 [Mupoko, C. B. ®wusuka saepHbIX | Pexxum nocryna:
peakTopoB : yueOHoe mocodue / C. B. | http://www.iprbookshop.ru/20
IupokoB. — MuHck : Bermiimas mikosna, | 292.html
2011. —349c.
Y4eOHO-MeToAuYeCKHEe H3IaHUS
1 Kab6upos P.P., Harumymiuna | http://elibrary.agni-rt.ru
C.C., JIBosmkua H.K. MexaHuka.
Monekynsipaast ¢usuka. TepmMoIuHAMHUKA.
Meronnyeckue yKazaHUS 1O H3YUYECHHUIO
TUCIUTUTHHBL  «DPu3uKkay uis  OakaiaaBpoB
TEXHUUYECKUX HAMpPaBICHUNW TOJITOTOBKU
Bcex ¢GopMm oOyueHus. — AJbMETHEBCK,
Tunorpadust AI’'HU, 2018. — 48c.
2 Harumynnmnna C.C., IostkmH | http://elibrary.agni-rt.ru
H.K., Kabupos P.P. DnekrpuuectBo u
MarHeTu3M. MeTroandeckne yKazaHus TIo
M3YYEeHHIO Kypca «Dusnkay Ais OakaiaBpoB
TEXHUYECKUX HAMpABICHUH IMOJTOTOBKH
Bcex (opm oOydeHus. — AIBMETHEBCK,
Tunorpadust AT’HU, 2018. —32c.
3 Heosukue H.K., Ka6bupos P.P. Omntumka. | http://elibrary.agni-rt.ru
Atom. Sapo: yuebHOe mocobue 1O
muciuminae  «®dusukay ans  GakanaBpoB
TEXHUYECKUX HAMpABICHUH IMOJTOTOBKH
BceX (opMm oOyueHus. — AJbBMETHEBCK:



http://elibrary.agni-rt.ru/
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/30111.html
http://www.iprbookshop.ru/13871.html
http://www.iprbookshop.ru/13871.html
http://www.iprbookshop.ru/20292.html
http://www.iprbookshop.ru/20292.html
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%CA%E0%E1%E8%F0%EE%E2%20%D0.%D0.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%CD%E0%E3%E8%EC%F3%EB%EB%E8%ED%E0%20%D1.%D1.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%CD%E0%E3%E8%EC%F3%EB%EB%E8%ED%E0%20%D1.%D1.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%C4%E2%EE%FF%F8%EA%E8%ED%20%CD.%CA.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9030
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9030
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9030
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9030
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9030
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9030
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%CD%E0%E3%E8%EC%F3%EB%EB%E8%ED%E0%20%D1.%D1.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%C4%E2%EE%FF%F8%EA%E8%ED%20%CD.%CA.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%C4%E2%EE%FF%F8%EA%E8%ED%20%CD.%CA.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=search&search_text=%CA%E0%E1%E8%F0%EE%E2%20%D0.%D0.&search_where=author&search_type=0
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9035
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9035
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9035
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9035
http://elibrary.agni-rt.ru:8000/index.php?page=view_file&file=9035
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/

AT'HH,2015.-315c.

4 JIBOSIIIIKMH HK, Kabupos P.P., | http://elibrary.agni-rt.ru 1
Harumynnmuua C.C., HoukoBa A.X,,
JBosiukua M.H., Uepkacc M.A. MexaHnuka
u MoJekyisapHas ¢usuka: JlabopaTopHbIit
MPAKTUKYM MO TUCHUIUIMHE «DU3nKa» s
0akajaBpOB TEXHUYECKHX HaIpaBICHUI
MOATOTOBKA Bcex (opm oOydeHus. -
AnsMmetneBck: AI'HU, 2017. -88c.

5 JIBOSIIIKKH HK, Kabupos P.P., | http://elibrary.agni-rt.ru 1
Harumynnmuua C.C., HoukoBa A.X,,
DNEKTPUUECTBO U MarHeTusMm:

JlaGopaTOpHBIi MPAKTHKYM TI0 JUCIUTLINHE
«Dusukay g OakadaBpOB TEXHUYECKHX
HalpaBJICHUH TOATOTOBKM BceX (opm
o0yuenusi- AnbmerbeBck: AI'HU, 2017. -
56¢C.

6 AzanueeB H.M., JIposimkun H.K., Kabupos | http://elibrary.agni-rt.ru 1
P.P., Harumymmna C.C., HoBukoBa A.X.,
Ommmnmnos  A.B. Onrtuka. AToMHas u
sepHas buzuka: JlaGopaTopHbIii
MPAKTUKYM TI0 JTUCHUTUTHHE «DU3NKa» IS
0akajaBpOB TEXHMYECKUX  HANpPaBICHHUHA
MOJATOTOBKA BceX QopM oOydeHus. -
AnpmetseBck: AI'HU, 2017.-80c.

7 JIBOSIIIKKH H.K., Kabupos P.P., | http://elibrary.agni-rt.ru 1
Harumymmmna C.C., HosukoBa A.X.
Onrtuka. @u3uka aToMa ¥ aTOMHOTO Siapa:
Meroanueckue yka3zaHUs [0 TPOBEIECHUIO
IPAKTUYECKUX 3aHATUH 1O JUCHUILIMHE
«®uzuka» a1 OakaJaBpOB TEXHHUUECKUX
HAlIpaBJIEHUN TMOJATOTOBKM OYHOW (HOPMBI
oOyuenus. — AnpmetrbeBck: AIHU, 2018. -
48c.

8 Ka6upor P.P., posmkua H.K. ®dwusuka. | http:/elibrary.agni-rt.ru 1
Meroauueckue ykasaHUs 1O OpraHU3aluu
CaMOCTOSITENIbHOM pabOThl MO JUCIUIUINHE
«®uzuka» a1 0akaJaBpOB TEXHHUECKUX
HaIpaBJIEHUH NOJTOTOBKU. — AJIbMEThEBCK:
AT'HUH, 2017. - 24c.

8. Ilepeyenn mnpodeccHoHATBHBIX ©0a3 [JaHHBbIX, HWHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM M HHPOPMALMOHHBIX PpPeCcypcoB, HEOOXOAMMBIX JIfl
O0CBOEHMS JUCHHUILUIUHBI.

Ne HaunmeHoBanue Anpec B UnTepHeTe
n/n

1 EnuHoe 0KHO JtocTyma K MHPOpPMaIMOHHBIM pecypcam | http://window.edu.ru/

2 Poccuiickas rocygapcTBeHHasi Oubimoreka http://www.rsl.ru



http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://elibrary.agni-rt.ru/
http://window.edu.ru/
http://www.rsl.ru/

3 DnexTponHas 6ubnmoreka Elibrary http://elibrary.ru
4 DnekTpoHHO-0ubnmoreuHas cucrema [PRbooks http://iprbookshop.ru
5 DnexTponHas oubimoreka AI'HU http://elibrary.agni-rt.ru.
9. MerToanuyeckue YKazaHusi JJIA OO0y4YAIOIIUXCA IO OCBOEHHMIO
JUCHMILIMHBI

[lenp MeTONMYECKUX yKa3aHW MO OCBOCHHUIO IUCIUIUIMHBI — OOECIICUUTH
oOydaromeMycsi ONITUMAaIbHYI0 OPTaHU3AIHIO TTPOIIecca U3YUCHHsI JUCIIMILTUHBI, a
TaK)KE BBITOJIHCHHUS PA3IMYHBIX (JOPM CaMOCTOSTEIILHON PabOTHI.

W3ydeHne MUCHUIUTMHBI OOyYaroImmMcs TpeOyeT CHUCTEMaTHYeCKOro,
YHOPHOTO U TMOCIIE0BATEIFHOTO HAKOIUJICHHs 3HAHHM, CJIeA0BaTEIbHO, IPOMYCKH
OTZICTBHBIX TEM HE TO3BOJISIOT TIIyOOKO OCBOUTH KaK MPOIYIICHHYIO TEMY, TaK U
BCIO JUCITMIUIMHY B IeJOM. MIMEHHO TO3TOMY KOHTPOJbL HAaJl CHCTEMaTHYECKOU
paboTOo# CTYJIEHTOB JOHKEH HAXOJAUTHCS B IICHTPE BHUMAHUS MIPETI0/1aBaTEelIs.

[Ipy nOArOoTOBKE K JIEKIUOHHBIM 3aHATUAM (TEOPETUYECKHHA KYpC)
oOyJaromuMcsi H00X0AUMO:

- TepeJ] OuepeaHON JIEKIMEeH HE00X0IMMO U3YUYHUTh MO KOHCIIEKTY MaTepuall
MPEeABIAYIIEH JCKIIUN, TPOCMOTPETh PEKOMEHTyEMYIO JIUTEPATYPY;

- TIpU 3aTPYJHEHUSX B BOCIPHUATHHA MaTepHayia CJIeIyeT OOpaTHThCS K
OCHOBHBIM  JIUTEPATYpHBIM  HMCTOYHHWKAM,  pPEKOMCHIOBAaHHBIM  paboueit
MPOTrpaMMoON TUCHIUILINHBL. Eciu pa3o0parhcsi B MaTepuaje caMOCTOSTEILHO HE
yAaJIOCh, TO CIEAYET 00OpaTUTHCS K JIEKTOPY (IO TpaduKy ero KOHCYJIbTallUi) WIn
K MIPEMNO0/IaBaTeli0 Ha MPAKTHUYECKUX, Ta00PATOPHBIX 3aHITHIX.

[Ipy moaroroBke K  MPAKTHUUYECKUM U JaOOpPaTOPHBIM  3aHSATHUSM
00yyarmmmMcs He00X0IUMO:

- IPUHOCHUTH C CO0O0I PEKOMEHIOBaHHYIO B paboueil mporpamme JUTEepaTypy
K KOHKPETHOMY 3aHSITHIO;

- 10 OYEPEeTHOTO0  TMPAKTHYECKOTO, JIabOpaTOPHOTO  3aHATHUS IO
PEKOMEHJIOBAaHHBIM JINTEPATyPHBIM HCTOYHUKAM MpopadboTaTh TEOPETUUECKUI
MaTepHall, COOTBETCTBYIOIIEH TeMe;

- TEOPETUUYECKHUI MaTepual CleyeT COOTHOCUTh C HOPMATHBHO-CITPABOYHON
JUTEPATYypOi, TaK KaK B HEH MOTYT OBITh BHECEHBI TIOCICIHUE HAyYHBIC W
MPAKTUYECKUE JOCTHIKEHUS, W3MEHEHHUs, JIOMOJIHCHUS, KOTOphIe HE BCEr/a
OTpa)K€Hbl B YUEOHOM JIUTEPATYPE;

- B Hayaje 3aHATHH 3aJaTh IPENoAaBaTEII0 BOIMPOCHI IO MaTepuany,
BBI3BABIIIEMY 3aTPYJHEHUS B €r0 MOHWMAaHUU W OCBOCHHH MPU PEIICHUH 3a1ad,
3aJIaHHBIX JIJIS1 CAMOCTOSATEILHOTO PEIICHNUS;



http://elibrary.ru/
http://iprbookshop.ru/
http://elibrary.agni-rt.ru/

- Ha 3aHATUU JOBOAUTH KAXAYH 3aJady [0 OKOHYATEJIbHOIO PpEIICHHUS,
JEMOHCTPUPOBATh MOHMMAHUE MPOBEACHHBIX PACUETOB, B Cllyyae 3aTpPyIHEHUN —
oOpamiarbcs K MpernojaBaTelio.

OOyuaromuMcsi, MPOMYCTUBIIMM  3aHATUA (HE3aBUCUMO OT IPHUYHH),
PEKOMEHYETCSl HE MO3KE, YEM B 2-HEJENbHBIA CPOK SIBUTHCSI HA KOHCYJIBTALUIO K
MIPENOIaBATEII0 U OTYUTATHCS MO TEME, U3yUaBLICICS HA 3aHATUH.

CamocTosaTenbHass paboTa CTYACHTOB MMEET CHCTEMAaTHYECKHH XapakTep H
CKJIQJIBIBAETCS U3 CIEAYIOMINX BUJIOB JIEATEIIbHOCTH:

- MOJrOTOBKA KO BCEM BHUJAM KOHTPOJBHBIX HUCIBITAHW, B TOM YHCIE K
TEKyLIEMY KOHTPOJIO YCIIEBA€MOCTU (B TEYEHHE CEMEeCTpa), MPOMEKYTOUHOU
aTTecTaluuu (M0 OKOHYaHHH CEMECTpPA),

- penIeHre NPaKTUYECKUX 3a]a4;

- CaMOCTOSITENIbHOE N3YYEHUE TEOPETUUECKOIO MaTepHaa;

- 0(hopMIIEHHE OTYETOB 10 JIA0OPATOPHBIM padboTaM;

- IOATOTOBKA K 3allIUTE OTYETOB 110 JJAOOPATOPHBIM pabOTaM.

JUis  BBINOJIHEHMSI YKa3aHHbIX BHUAOB pabOT HEOOXOAMMO H3YyUUTh
COOTBETCTBYIOIIIME TEMBI TEOPETHUYECKOIO Marepuaia, HCIONb3ysl KOHCIEKT
JeKUUH, Y4eOHMKH U y4eOHO-METOJIMYECKYIO JINTEpaTypy, a TakXKe HHTEpHET-
pecypcHl.

[lepeyeHp yueOHO-METOANYECKUX U3/IaHUM, PEKOMEHIYEMBIX CTYyACHTaM JIs
MOATOTOBKU K 3aHSATHUSIM M BBIIOJHEHHUIO CAMOCTOATEIBHOW PabOThI, a TaKkKe
METOAMYECKHE MaTepuasibl Ha OyMa)KHBIX W/WJIM JJIEKTPOHHBIX HOCHUTENSX,
BBINyIICHHBIE Kaeapold CBOMMHU CHUJIAMH M TMPEAOCTaBISIEMbIE CTYAEHTaM BO
BpEMsI 3aHSATUH, IPEICTABJICHBI B ITyHKTE 7 paboueil mporpaMMbl.

VYyeOHO-MeTOAMYECKAsT JIUTEpaTypa A JaHHOW JMCLUUIUIMHBI HUMEETCS B

JIEKTPOHHO-OMOmoTeuHort  cucreme  «IPRbooks», noctym k  koTopbiM
MPEAOCTABJIEH CTYICHTAM.
10.I1lepevyeHb MpOrpaMMHOI0 0OecredeHusl

Ne HanmenoBanue nporpaMMHOro JInuensus Horosop

/1 obecreueHust

1 Microsoft Office Professional Plus | Ne67892163 Ne0297/136
2016 Rus Academic OLP (Word, | ot 26.12.2016r. or 23.12.2016r.
Excel, PowerPoint, Access)

2 Microsoft Office Standard 2016 Ne67892163 Ne0297/136
Rus Academic OLP (Word, Excel, | ot 26.12.2016r. ot 23.12.2016r.
PowerPoint)

3 Microsoft Windows Professional | Ne67892163 Ne(0297/136
10 Rus Upgrade Academic OLP ot 26.12.2016r. ot 23.12.2016r.

4 ABBYY FineReader 12 Nel197059 Ne(0297/136
Professional ot 26.12.2016r. ot 23.12.2016r.

5 Kaspersky Endpoint Security No Ne 791 ot




nsionzHeca — CTaHIapTHBINA
Russian Edition

24C41712081012212531138 30.11.2017r.

6 DIIeKTPOHHO-OUOINOTEUHAS INocynapcTBeHHBIH
cuctema IPRbooks KOHTpakT Ne595 ot
30.10.2017r.
7 I1O «ABTOMaTH3MpPOBAHHAS CBuzeTenbpeTBO
TECTUpYIOLIas cucTeMa rocy1apCTBEHHOU
perucTpaIyy mporpamMmm Jis
OBM Ne2014614238

or 01.04.2014r.

11. MaTepl/IaJIbHO-TeXHI/I‘IeCKaH 6333, HCOGXOI[I/IMEIH AJsA OCYIIECTBJICHUA

0o0pa3zoBaTeILHOIO MpoLecca Mo JAHHOW TUCIIHIIJINHE

OcBoeHue JACIIUTUTAHEI

«@u3uka»  MNPEAnoJiaraet

HHKCIICPCUNCIICHHOI'O MATCPUATIbHO-TCXHUYICCKOI'O oOecICUCHHST:

Ne
n/n

HanmeHoBaHue crienHaIbHBIX*
NOMeIeHU ! U MOMeIeHud NJIs
CaMOCTOSITeIbHOM PadoThl

OCHALIIEHHOCTEL CHENMAJLHBIX IOMEIEeHUI 1
NOMelleHU V15l CAMOCTOSITeJIbHOM PadoThI

V. Jlenuna ,2

YueOuslii kopmyc b,

aymuropus b-310

(yueOHast ayauTopust IJis 3aHATUI
71a00paTOPHOTO U MPAKTUYECKOTO
TUIIOB u IPOMEKYTOUHOM
aTTeCTallln)

1.YcranoBka "lIpsiMble 1 KOCBEHHbIE U3MepeHus"

2.YcranoBka "OnpeneneHue yCKOpeHHs Tpy3a ¢
MOMOIIIbIO MalIuHbI ATBy 12"

3.Ycranoska "U3yuyeHue ynpyroro u Heymnpyroro
coyJapeHuii mapos"

4.YcranoBka "M3mepenne kodppuimeHTa TpeHus
Ka4yeHHUs C MIOMOIIbI0 HAKJIOHHOTO MasiTHUKA"

5.¥YcranoBka "OnpeneneHne MOMEHTa UHEPLIUHU
KpPECTOBUHBI C MOMOIIIBI0 MasiTHUKa O6epOexa”

6.YcranoBka "OmnpezneneHne MOyl yIpyrocTu
MeToJI0M u3ruda"

7.YcranoBka "OnpezienieHre yCKOPEHUs: CBOOOIHOTO
nageHus"

8.YcranoBka "KpyTunbHbIi OaiuCTHYECKUT
MasgTHHUK"

9.YcranoBka "UccenoBaHue COOCTBEHHEBIX
KojeOaHuil CTPyHBI METOJIOM pe3oHaHca"

10.YcranoBka "M3ydeHue 3aTyxaromux KojaeOanui
MasaTHuka Makcsemna"

11. YcranoBka "Omnpenenenue kodhdumnmerTa
JTUHAMHYECKOH BS3KOCTH BO3ayxa"

12.YcranoBka "Onpeenenrie OTHOMICHUS
YAENbHBIX TEMIOEMKOCTEN ra3oB MetoioM Knemana-
He3zopma"

V. Jleuuna 2

1.YcranoBka "M3yueHune 31eKTpoCcTaTHIECKOrO

HCITIOJIBb30BAHUEC




YuebnsIii kopryc b,

aynuropus B-303

(yueOHas ayauTopus AJIs 3aHATHHA
1a60paTOPHOTO THUIIA, JUTSt
WHAUBUAYAIbHBIX M TPYIIOBBIX
KOHCYJIbTallui, IIPOMEKYTOYHOU
aTTeCTaIluH)

rost"

2.YcranoBka "OnpeneneHue 3JIeKTpUIECKOn
€MKOCTH KOHJIEHCAaTOpa ¢ MOMOIIbIO
OAJUTHCTUYECKOTO ragbBaHOMETpa"

3.YcranoBka "['paynpoBka BaTTMETpPA. U3MEPEHUE
COMPOTHUBIICHUHN C TOMOIIBIO BOJIBTMETPA U
amrepmeTpa"

4.Ycranoka "M3y4yeHue 3aBUCUMOCTH MOLTHOCTH U
K.II.J. ICTOYHHMKA TOKa OT Harpy3ku"

5.¥YcranoBka "OnpeneneHue conpoTUBIEHUN
MIPOBOJIHUKOB METOJIOM MOCTUKOBOM CXEMBbI"
6.YcranoBka "M3mepeHue 37eKTpOABUKYIIEH CUIIBI
METOOM KoMIeHcaun"

7. YcranoBka "H3ydenue r¢pdekra 3ecOexa”

8. YcranoBka "OnpezneneHue ropu3oHTaIbHON
COCTABJISIFOLIEH HANIPSIKEHHOCTH MarHUTHOTO TOJIS
3emun"

9. YcranoBka "Onpenenenue yaeabHoro 3apsaja
JNEKTPOHA METOIOM MarHeTpoHa

olpeziesIeHue UHYyKTUBHOCTU KaTyIIKH"

10. YcranoBka "M3MepeHne MarHUTHOW MHIAYKIUHU C
MTOMOIIIbIO AHATUTHYECKUX BECOB"

Vn. Jlenuna 2

VYuebnslit Kopryc b,

aynutopus b - 308 (yuebnas
ayAUTOPUU JJISl 3aHATUI
71a00paTOPHOTO U MPAKTUYECKOTO
THIIOB, IPOMEKYTOYHON
aTTecTanun)

1.MuKpocKon MOHOKYJISIPHBIN

2.YcranoBka "OnpeneneHne (HOKyCHOTO pacCTOSHUS
cobuparoiei U pacceuBaroIIeH JTUH3"

3.YcranoBka "M3y4yeHne 3aKOHOB OCBEIICHHOCTH
4.YcranoBka"l3yuenue uHTEppEepeHIIMU CBeTa C
nomouipto 6unpuzmsl Openens”

5.YcranoBka "OrnpenesneHre 1JIMHbl CBETOBON BOJIHBI
C TIOMOIIBIO TU(PAKIINOHHON pemeTKn"
6.YcranoBka "3yueHue sBIEHHA MOJSPU3ALNN
cseta. [IpoBepka 3axona Mantoca"

7.YcranoBka "OmpeneneHue yAeIbHOTO BpallleHUs
IJIOCKOCTH MOJISPU3AlMM U KOHLEHTPAllMU pacTBOpa
caxapa nosusipumerpom”

8.YcranoBka "/ludpaxkuus PpeHens Ha KpyrioMm
OTBEpPCTHH"

9.VYcranoBka "Iudpakius @paynrodepa Ha menn"
10.YcranoBka "Onpenenenne nocrossHoi Credana-
bonbimana”

11.YcranoBka "M3yueHue cBOMCTB (hOTORIEMEHTOB C
BHEUIHUMH BHYTpeHHUM (oToddhPpexTom”

12. YcranoBka "udpaxius 31eKTpoHOB"
13.YcranoBka " IIpu3MeHHBIE MOHOXpPOMATOP.
N3yuenne aromHbBIX  cnektpoB. OrmnpexneneHue
nocTostHHOW Punbepray

VY. Jlenunna 2

VYy4eOnslit kopryc b,
aynutopus b-307 (yueOHas
ayAUTOPHH JJISI 3aHITUI
1a060paTOPHOTO THIIA)

1.YcranoBka "/ludpakuus OPpeHens Ha Kpyriom
OTBEPCTUH"

2.YcranoBka "udpaxus @paynrodepa Ha menn"
3.YcranoBka "Omnpenenenue mocrossHHoM Credana-
bonprmana”

4.YcranoBka "M3ydyeHue cBOMCTB (hOTORIEMEHTOB C




BHEIITHUMH BHYTpeHHUM (oTodrpdexrom"

5. Ycranoska "J{udpakuus 351eKTpoHOB"
6.YcranoBka "  IIpu3aMeHHBIE = MOHOXpPOMATOP.
N3yuenue artomubix  crekTpoB. OnpeneneHue
MOCTOSIHHOM Punbepray

4. V. Jlenuna 2 1. Hoytoyxk Lenovo IdeaPad 300-151SK — 2 mr. ¢
VY4eOnblii Kopnyc A, MOAKIIIOUEeHHEM K ceTn « THTepHeT» u oOecriedeHrueM
aynuropus A-219 (yuebnas JIOCTYTIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
ayJIMTOpUs AJi IPOBEICHUS 00pa3oBaTeNbHyI0 Cpey MHCTUTYTa
3aHATUH JEKIMOHHOIO THIIA) 2. JIazepusiit mpoektop WUXGA

3. Dkpan ¢ anekrponpuBogom Lumien Master Large
Control

4. NntepaktuBnbiii aucruieir SMARTBOARD ¢
ximrouyoM aktuBaimun SMART Notebooke

5. KK-reneBu3op Samsung

6. loxyment-kamepa SMART.

o. Va. Jlenuna 2 1. Komnsrotrep B koMmiuiekte ¢ MmoHutopom IT Corp
YueOuslii kopryc b, 3250 — 16 mT ¢ mogkimtoueHueM k cetu "MHtepHer"
aynutopus b-407 (yueOHast u oOecrieyeHWEM JIOCTynma B JJIEKTPOHHYIO
aynutopus ans nposeneHuss CPC | undopmainronHo-00pa3oBaTeIbHYIO cpeny
U TEKYIIEro KOHTPOJIS) WHCTUTYTA.

2. Komnbrorep B komiuiekte ¢ mouutopom IT Corp
3260 — 8 mt ¢ moakmoueHneM K cetu "MHTepHET" U

obecrieyeHueM JOCTyTIa B AJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEILHY IO cpeny
WHCTHUTYTA.

3. IIpoextop ACER
4. DkpaH Ha WITaTUBE

5. Ckanep Epson Perfection V33
6. ITpunrep HP LJ P2055dn

*CrnenuanpHble TTOMEIICHUS — y4eOHBIE ayAWTOPUH OIS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIA, HPAKTHYECKHX H
ma00paTOPHBIX 3aHATHH, KypCOBOTO IIPOEKTHPOBAHUS (BBINONHEHHS KypCOBBIX pPaboT), TPYNIOBEIX M WHAWBHIYATbHBIX

KOHCyHbTaHHﬁ, TEKYLIETro KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu, a TaAKXKC IMOMCIICHUS JJIs1 CaMOCTOSTEIILHOM pa6OTBI.

12. CpeacrBa agantalud NpPenoJaBaHUsl JTUCHUIUVIMHBI K NMOTPEOHOCTSAM
00yuyauuxcsi JUI ¢ OTPAHMYEHHBIMU BO3MOKHOCTAMHU 310POBbS

[Tpu HEOOXOTUMOCTH B 00pa30BATEILHOM MPOIECCE MPUMEHSFOTCS CJICTYIOTNE
METO/Bl M TEXHOJOTHH, OOJIeTHaronue BOCTpUATHE HMHGOpMAIMKA 00yJaroIUMHUCS
JIUIIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3710POBBSI:

- MPUMEHCHHUE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH IS TMepeaadn
uH(pOpMaIK, OpraHU3alid Pa3IMYHbIX (OPM MHTEPAKTHUBHOM KOHTAKTHON padOThI
00yuJaromerocs ¢ nperojaBaTesieM;



- TOpUMEHEHWE JUCTAHIMOHHBIX O00pa30BaTENIbHbIX  TEXHOJOTUH ISt
opraHuzanuu GopM TEKyIIero KOHTPOJIS;

- YBEJIMYEHUE TMPOJODKUTEIBHOCTH CHaud  OOydYarouuMmcsi JIMIaMm ¢
OTpaHUYCHHBIMU BO3MOKHOCTSAMH 3JI0POBbsl (DOPM MPOMEXKYTOUHOM aTTEeCTallUU TI0
OTHOUIEHUIO K YCTaHOBJIECHHOM MPOJAOIKUTEILHOCTH UX CIAUM:

- MPOJOJDKUTEIIbHOCTH CJaud 3a4€ra WM 53K3aMEHa, MPOBOJAMMOIO B
MMCbMEHHOU (hopme, - He OoJiee yeMm Ha 90 MUHYT;

- TPOAOJKUTEIBHOCTH IMOATOTOBKH OOYyYalolIerocss K OTBETY Ha 3auéTe WM
pK3aMeHe, TPOBOJAMMOM B YCTHOH Qopme, - He Ooniee ueM Ha 20 MUHYT;

- MPOAOJHKUTEIBHOCTH BBICTYIUIEHHST OOYyYarolIerocss Mpu 3alUTe KypCOBOM
paboTHI (MpoeKTa) - He OoJiee yeM Ha 15 MUHYT.

Pabouast mporpamma coctaBiena B cootBercTBuM ¢ TpeboBanmsimu ®I'OC BO wu
y4eOHBIM TUIaHOM Mo HampasieHuto noAarotoku 21.03.01 — HedrerazoBoe neno u
npoQmIsiM TMOATOTOBKUA «ODKCIUTyaTaliisi U OOCTY>KUBaHHE OOBEKTOB JOOBIYM
Heptn», «bypeHune HePTSIHBIX W Ta30BBIX CKBAXHUHY», OKCIUTyaTalus W
oOcimykuBaHUE OOBEKTOB TPAHCIOpPTa W XpaHeHUss HedTH, raza W NPOIYKTOB
nepepadoTKI»



IIPH/IO/KEHHUE 1

AHHOTANMUS
padoueii mporpaMMbl TUCHMILIMHBI
«ODU3UKA)Y

Hanpasnenue noarorosku: 21.03.01 — Hedrerasosoe neno

HamnpasnennocTu (nmpoduiu) nporpamm:

Okcrutyatanust U 00cIyXuBaHUue 00BEKTOB TOOBIYH HEPTH,
Bypenue HeTSHBIX M ra30BBIX CKBAKUH,
OKcIuTyartanus 1 00CIy)KHBaHHe 00BEKTOB TPAHCIIOPTA M XpaHEeHUs HeTH, Ta3a U
MPOJYKTOB IIEPEepadbOTKH,

OueHuBaemMble Pe3ynbTarhl ocBOeHHsI KoMneTeHIIUH | OUeHOYHbIE CPECTBA TEKYIIEro
KOMIIETeHIIN U KOHTPOJISI U POMEKYTOYHOM
(x0/1, HAUMEHOBaHME) aTTecTAlMHU
OIIK-2 CHOCOOHOCTBIO | 3HATD: Tekyuuii KOHTPOJIb:
WCIIONB30BaTh ~ OCHOBHBIC | - OCHOBHBIC TIOJIOKEHHS M 3aKkoHHI | 1 cemecTp:
3aKOHBI €CTEeCTBEHHOHAYYHBIX muctumuiul; | JlabopartopHsie paboThl o Temam 1-
€CTECTBEHHOHAYYHBIX OCHOBBI HH()OPMAIIMOHHBIX TeXHOJOTUH; | 3, 5-7;
JUCIIMILINH B | OCHOBHBIC METOJbI MaTeMaTH4ecKoro | KoMmmeloTepHOoe TECTUpPOBaHUE TIO
npoeccnoHaTbHON aHanmsa u MOJICIIMPOBaHMs, | TeMaMm 1-7;
NEeSTeNFHOCTH, MPUMEHATH | TEOPETHYECKOTO U 2 cemecTp:
METOJIbI MAaTEeMaTUYECKOIO | AKCIICPUMEHTAILHOTO UCCIICIOBAHUA. JlaboparopHsbie paboThI IO TeMaM 8-
aHaIlM3a M MOJICIIMPOBAHNUSA, | YMETh! 10;
TEOPETHUIECKOTO H - BBIABIATH OCHOBHBIE 1emu Tipu | KoMmploTepHOE TecTUpoOBaHHWE 110
9KCIIEPUMEHTAILHOTO 00paboTke uHpopmaruy; | Temam 8-10;
WCCIIeIOBAHUS. €CTECTBEHHOHAYYHYIO CYIIHOCTh | 3 ceMecTp:
mpooiieM; npuMenaTh | JlabopaTopHble paboOTBI MO TeMaMm
IKCIIEPUMEHTAJIbHBIC METOIMKH aHau3a | 11-12;
pe3yJIbTaToB ¢usnyeckux | [IpakTuyeckue 3amaun o TemMam 11,
WCCIIEIOBAHNN,  WCHONB3ys  HOBBHIE | 13;

WH(POPMAITMOHHBIC TEXHOJIOTHHU.
BJIAETh.
- HaBBIKaMU 00OOIIEHUs, BHIOOpA IIEIH

KommbloTepHOE TECTUPOBAaHUE 10
Temam 11-13;
IIpome:kyTOUHAs aTTECTALMS

U TOMCKa TIyTed ee pgocTwkeHwus, | 1 cemecTp - 3auer
HUCIIOJIb30BaHUA OCHOBHBIX 3aKOHOB | 2 ceMecCTp:
(GU3UKK, METOJOB  TEOPETHUYECKOrO | DK3aMeH:
IKCTIEPUMEHTHPOBAHUS; HaBBIKAMHU

aHanmuza M 00OpabOTKM Ppe3ysibTaToB | 3 ceMecTp:
¢bu3ngecKux 3KCIIEPUMEHTOB, | DK3aMeH:

HCIIOJIb3YyS HOBBIC I/IH(bOpMaLII/IOHHBIC
TCXHOJIOTHH.




Mecto MUCIUILTHHBI B | b1.5.08. JIluciummuaa «®u3nka» OTHOCUTCA K JUCIUILIAHAM

crpykrype OOII BO o0s3arenpHOM YacTh brioka 1 «/{ucuunaiHb! (MOIYIIH )».
OcBauBaertcs Ha 1,2 kypce B 1,2,3 cemecTpax.

Oo0mas TPYA0eMKOCTb | 3a4eTHBIX eANHUI 110 ydyeOHoMy miany: 12 3E

AUCHMIUIMHBI (B 3a4yeTHbIX | YacoB mo yueOHOMY 1U1aHy: 432 4.

CAMHUIIAX U qacax)

Buabl yueOHo# padoThI

KonTakTHast pabota 00yJaroIuxcst ¢ MperoaaBaTeiieM:
-nekiuu — 53/52/18/16;

-npakTuyeckue 3anstus — 18/52/10/8;

-nabopatopubie 3anstus — 106/52/14/12,

-KCP - 6/6/4/4

CamocrosrenbHas pabota —177/198/368/374 yacos.
Kontpoins-72/72/18/18 yacos.

H3yuaemble TeMbl (pa3iebl)

Tema 1. IIpeamer usyuenus ¢puzuku. Mexanuka. Kunemaruka.

Tema 2. JluHamuka wmaTepualibHOW TOukH. Pabota. DHeprus.
MommHocTb. /J[nHamuka BpaniaTeabHOrO JIBUKEHUS .

Tema 3. Mexanuueckue koneOanusi. BomHsI.

Tema 4.Heunepuuanbuble cucteMmbl orcyera. CrnenuanbHas TEOpuUs
OTHOCUTEIIbHOCTH..

Tema S.IIpenmer u Metoasl MosieKylspHOU (usuku. OCHOBHOE
ypaBHEeHUE MOJeKylspHo-kuHetudeckoir Teopun (MKT) uneanbaoro
rasa. SIBiieHus repeHoca.

Tema 6.0OCcHOBBI TEPMOJIUHAMUKHU. TepMOIMHAMUYECKHUE TPOLECCHI.
Tema 7.Peanbnbie rasel. JKuakoctu. TBepasie Tena.

Tema 8.Onexktpuueckue 3apsnapl. Pacuer 3JIEKTPUYECKOro MOJI.
[Torenunman. IIpoBoguuku. JIu3IeKTpUKy.

Tema 9.0OmekTpuueckuil TOK. OnekTpuueckas uenb. Kiiaccuueckas
anextporHas teopusi (KOT). Dnexrtpudyeckuid TOK B DJIEKTPOJIUTAX,
ra3ax 1 BakyyMme.

Tema 10.MarnuTHO€ B3aMMOJIEWCTBHE TOKOB. MAarHMTHBIA MOTOK.
3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna. IloctossHHOE MarauTHOE
oJie B BEIL[ECTBE. DneKTpoMarHuTHas WHTYKITUS.
DeKTpOMarHuTHbIE KOJIeOaHUs ¥ BOJIHBIL. YpaBHeHUs MakcBeria.
Temall.I'eomerpuueckas ontuka. Bonnosas ontuka. Matepdepenmus
ceera. Jludpakuus cBera. PacmpocTpaHeHue cBeTa B BelIECTBE.
[Tonspusanus ceera.

KBanTOBas npupoia u3mydyeHus.

Temal2.Teopus atoma Bogopona mno bopy. KBanToBas MexaHmuKa.
®uznka aToMoB 1 MoJiekyd. KBaHToBas cratucTuka

Tema 13.®u3uka TBepaoro tena. Pu3nka aTOMHOTO AApa.

@Pu3MKa IIEMEHTAPHbBIX YACTHIL.

dopma
aTTecTauuu

NPOMEKYTOUYHOM

3ayeT B 1 cemectpe, ’3k3ameH Bo 2,3 cemecTpax/ 3a4yeT BO 2
cemecTpe, Ik3aMeH B 3,4 cemecTpax/ 3a4eT Ha 1 Kypce, IK3aMeHbI
Ha 2 kypce (B 3, 4 cemecTpax)/ 3auer Ha 1 Kypce, IK3aMeHbI Ha 2
Kypce (B 3, 4 cemecTpax).




ITPHJIO’KEHHE 2

Kk paboueii nporpamme aucuunauusl 51.5.08

OU3UKA

Hanpagnenue noxrorosku: 21.03.01 — Hedrerazosoe zmeno

HanpasneHHocTh (Ipouin) mporpaMMbl: DKCIulyaTalds W o0ciyKuBaHUE 00BEKTOB 100bIYH HE(TH,
Bypenue HeDTAHBIX U ra30BbIX CKBAXKHH,
Dkcrutyaraius U 00C/Iy)KUBaHHE OOBEKTOB TPAHCIIOPTA U XpaHEHHs He()TH, ra3a u
MPOAYKTOB nepepaboTky,

Ha 2019/2020 yueOHbIi rox
B pa6ouyto nporpamMmy BHOCSTCS CIIEIYIOLIHE U3MEHEHUS !

1.B n. 10 IlepeyeHr mporpamMMHOro ofecrne4eHHs] BHECEHBbl H3MEHEHHS
CJIEIYIOIIETO COJAEPIKAHNUSA:

Kaspersky Endpoint Security misousneca — | No24C4-181023-142527- Ne 591/BP00181210-
Crannaptasiii Russian Edition 330-872 CT or 04.10.2018r.
DIeKTpOHHO-OMONIHOTEYHAs: CUCTeMa ["ocynapcTBeHHBIH
[PRbooks KOHTpakT Ne578 ot
07.11.2018r.

N3meHeHust B paboueit mporpaMMe paccMOTPEHBI U 0100peHBI Ha 3aceJaHUU

kadeapsl PU3UKUA U XUMUHU
(naumenosarnue kagheopul)

poToKoJ No ¥ or"do " 06 20/9 r.

3aBenyroniuii kadeapoi:
J.d.-M.H., mpodeccop H.K. JIBosimikuH

(yuenas cmenenn, yueHoe 36anue) (goonticy, (H.0. Pamunus)




