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PABOYASI MPOI'PAMMA JJUCHUILJIMHBI COCTABJIEHA HA OCHOBAHHUMU:

- @®I'OC BO no nanpaBnenuto mnoarorosku 36.03.02 3ootexnus (ypoBeHb OakanaBpuara),
yTBepXIeHHOro npukazom Muno6puayku PD Ne 972 ot «22» centsbps 2017 r. (3aperucTpupoBaHoO
MunncreperBom tocthurn Poccniickoit ®eaepaunu «12» oktabps 2017r., perncrpaunonnsiit Ne 48536);
- OCHOBHOIi IpodeccHOHANBLHON 00pa3oBaTeIbHON MPOrpaMMbl 110 HarpaBIeHHIo MoaroToBkd 36.03.02
3ooTexHus (ypoBeHb GakanaBpuara).
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H.o. 3aB. kadenpoii / M.B. Llykun
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PABOYAS ITPOTPAMMA JJMUCHUILJIMHBI PACCMOTPEHA U OJIOBPEHA:

- Ha 3aceaHuy Kadeaphl paguobuonoruy 1 6uodusuky umenu axagemuxa A.Jl. benosa
IMpotoko 3acenanns Ne /.5 o1 «/5 » vewp 2023 1.

H.o. 3aB. kadeapoii % M.B. Ilykun

(OoascHOCmB) (noonucs, dama) (PHO)
- Ha 3acenanuu YueGHO-METOIMYECKONA KOMHCCHH (haKy IbTETa 300TEXHOJIOTUH 1 arpodu3Heca

Ipotokon 3acenanus Ne 10 ot «20» uions 2023 r.
Ilpeacenarenb KOMUCCHH C/ vees; [".B. Mkpruan

NOAMHCEH
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1. MEPEYEHDB COKPAIEHWI, UCITOJIL3YEMBIX B TEKCTE PABOYEN TPOTPAMMBI
JTACIATLITAHBI (MOYJIST)

1. OIIOII — ocHoBHas npodeccruoHaabHas 00pa3oBaTelIbHAs MPOrpaMma

2. YK — yHuBepcaabHask KOMIIETCHIIUS

3. OIIK — o6menpodeccronanbHass KOMIETSHITUS

4. T1K — npodeccronanbHas KOMIETESHIHS

5. 3.e. —3a4yeTHas eUHUIIA

6. ®I'OC BO — deaepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT BBICIICTO
00pazoBaHMs

7. PIIJ1 — pabouas mporpamma J1CHUIIIMHbBI

8. ®OC — (hoHJ OTLICHOUHBIX CPEACTB

9. CP — camocTosTenpHas padora

2. OCHOBHAS XAPAKTEPUCTHUKA JUCHUIIJIMHBI

Ilens 0ocBOCHMS AUCHUIINHEL:

- (hopMupoBaHME Y 00ydaromuxcs Onoa0rn4eckoro npoduist 6a30BbIX TEOPETUYECKUX 3HAHUN 00
OCHOBHBIX (PM3NYECKHX 3aKOHAX U SBJICHUSAX, KOTOPbIE HEOOXOAMMBI [T TPUMEHEHHS B OyyIeit
MIPaKTUYECKON AESITEIbHOCTH, a TAKXKE AJIs OJyUYEHUsI IPAKTUUECKUX HABBIKOB MCIIOJIb30BaHUS
COBPEMEHHBIX (PH3MUECKUX MPUOOPOB B IKCIIEPUMEHTAIbHO-UCCIIE0BATELCKOM padoTe.

3ajlayaMy JUCHMINIMHEI SBJISIOTCS:

- O6H.I€O6pa3OBaTeJ'II>HaH 3aJayda, 3aKjIrodaromasacs B YFHY6JICHHOM O3HAKOMIJICHHU CTYACHTOB C
o0acTIMHU TeX (1)I/I3I/IIIGCKI/IX 3aKOHOB U HBHeHHﬁ, KOTOPELIC H€06XO,Z[I/IMBI I IPUMCHCHUS B UX
6yL[y1ueI71 HpaKTquCKOfI JACATCIIBHOCTH, 4 TaKXKC H606XO,Z[I/IMBI AJI1 U3YYCHUS pAaAla CMCIKHBIX U

CTIEUUANBHBIX JUCHUILTNH (QyHIaMEHTaIbHOTO OMOIOTHYECKOT0 00pa30BaHus;

- IPUKJIAJHAS 33]]a4a OCBEIIAET BOIPOCHI, KACAIOLINECS IPAKTUIECKOTO IPUMEHEHUS (PH3UUECKUX
3aKOHOB U SIBJICHUH B MPOIECCE UCTIONB30BaHUS COBPEMEHHON (PU3NIECKOI armapaTypsl |
COBPCMCHHBIX METOJ0B INAarHOCTUKH OHMOJIOTMYECKUX OOBEKTOB U aHAIN3a X (1)YHKIII/IOH3J'IBHI)IX
0COOEHHOCTEN;

- CHelMajIbHas 33Jja4a COCTOUT B 03HAKOMJICHUH 00YYaroIUXcs ¢ COBPEMEHHBIMU (PU3MUECKUMHU
HaNpaBJICHUSAMHU U aHATUTHYECKUMHU MTOJIXOAaMHU, UCIIOIb3YEMBIMU IPU aHATIN3€ OMOJIOTHUECKUX
MIPOLIECCOB JUISl YCTICLTHOTO peIIeHUs MPOOIeM 300TEXHUH.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JUCHUIITIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpoutecc wu3ydeHus npucuuiUimHbl «Dusnka» HampaBieH Ha (OPMUPOBAHHE U Pa3BUTHE
cneayronmx komnereHuuil, cornacio ®I'OC BO no nanpaBineHuto noarotoBku 36.03.02 3ooTexHus:
OIIK-4.



IInanupyemsblie

pe3yabTaThl

o0yueHHs

IOCTHKEHUS KOMITETEHIIHN:

M CITATIIINHEI,

COOTHCCCHHBIC C HWHIHUKATOpaMU

Ne Koa u HaumeHoBaHue Koa u HanMeHOBaHNe HHIUKATOpPA
Pe3yabTaThl 00yueHuUsI 10 JUCHUILIHHE
n/n KOMIIEeTeHIIM U nocrukenuns komnerenuuu (MIK)
1. OIIK-4. Cnocoben HNAK-10I1K-4 3HaTh: OCHOBHBIE OOyuaromuiicss 3HaeT OCHOBHBIE €CTECTBCHHBIE,

000CHOBBIBATh U
peann30BbIBATH B
npodeccHOHANBHOI
JeATCIBHOCTH
COBPEMEHHBIC TEXHOJIOTHH
C UCIOJIb30BaHUEM
ipudopHo-
WHCTPYMEHTAJIBHOU 06a3bl
U UCIIOJIb30BaTh OCHOBHbIC
€CTECTBEHHbIE,
OHOJIOTHYECKHE U
po¢ecCHOHATBHEIC
TOHSITHSL, & TAK)KE METOJIBI
[IPH PEIIEHUN
obrmenpodeccHoHaNbHBIX
3a1aq

€CTeCTBEHHbIE, OMOJIOTUUECKUE U
npogeccuoHaNbHbIC TOHATHSA U METOABI
penreHus oouienpodecCHOHANBHBIX 33139 C
HCTIONB30BaHUEM HH(POPMAIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
o0J1acTH arpornpoMBIIIIIEHHOTO KOMITIIEKCa

OuosoruuecKue 1 mpogecCuoHaTbHbIC TOHATHA U METObI
petieHus obuienpodecCHOHANBHBIX 3313 C
HCTIONB30BaHUEM HH(POPMAIIHOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

HNIK-20I1K-4 YMeTh: 000CHOBBIBAThH
HCITOJIb30BaHKE PUOOPHO-
HHCTPYMEHTAIbHO# 6a3bl IIPH PEILICHAH
o0brmrenpodeccHoHaNbHBIX 33/1a4 C
HCTIOIb30BaHHEM HH()OPMAIOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI B
00aCTH arpONpPOMBIILICHHOTO KOMILIEKCa

OOyuaromuiicss ymeeT 000CHOBBIBATh UCIIOJIB30BAHUE
pUOOPHO-UHCTPYMEHTAIBHON 0a3bl IIPU peIIeHHN
oOmenpodeccuoHaIbHBIX 3aa4 C UCTIOJIB30BaHUEM

UH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B

00J1aCTH arpONpPOMBIIIICHHOTO KOMILIEKCa

HUIK-30I1K-4 Bnanerb: HaBbIKaMH
HCTIOIb30BaHUS B MPO(eCCHOHATEHOM
JeSATeTbHOCTH COBPEMEHHBIX TEXHOIOTHI
U METOJIOB PeIIeHUN
o0rmrenpodecCHoHaNbHBIX 33124 C
UCITIOJIb30BaHMEM HH()OPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI B

obactu arponpoMBIIIJIEHHOTO0 KOMILUIEKCA

OOyuaromuiics B1afieeT HaBBIKaMH UCIIOJIB30BAHUS B
po(heCCHOHANBHOM EATEIBHOCTH COBPEMEHHBIX
TEXHOJIOTHIl K METOJIOB PEIICHHN
o0mmenpodeccHoHaTbHBIX 3aa4 C UCTIOF30BAHUEM
nH(OPMAaIIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
00J1aCTH arpONpPOMBIIIICHHOTO KOMILIEKCa

4. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Hucnunnuna «@usukan( 51.0.10) oTHOCUTCA K 0053aTeIbHON YacTH IHUKJIA JUCITUTUINH y4eOHOTO
wiada OIIOII no Hampasienuto noarotoBku 36.03.02 3ooTexHus (ypoBeHb OakanaBpHaTa) M sIBISETCS
00s13aTeIbHON JIsI OCBOCHHUS:

- 110 04HOM (hopMe 00ydeHus BO 2 ceMecTpe.

- IO 0YHO-3209HOI (hopMe 0OydeHUs BO 2 cemecTpe




5. OBPBEM JUCIIUIIVIMHBI

OOuwmii 00beM TUCHUTUTMHBL (MOYIIST) COCTABIISCT:
ouHasi popMma oOyueHus — 3 3aueTHbIX enqunumil, 108 gacos
04HO-3204Has ¢opma oOydeHus — 3 3ayeTHole enunuIbl, 108 vaca

Bcero, gac.
Bun yae6HO# paboTHI OuHo-
Y p Ounas
3a04Has
OO01uii 00beM TUCHUILIMHbI 108 108
KonTakTHasi pa6oTa: 56,3 24,65
18 6
3aHATHUA CCMUHAPCKOI'0 TUIId, B TOM YHCJIC: - -
MPAaKTUYCCKUE 3aHSATHSI, BKIFOYAs KOJUTIOKBHYMBI 36 16
J1abopaTOPHEIC 3aHATHS - -
JIPyTUe BUJIbI KOHTAKTHOHN PabOTHI 2,3 2,65
CamocTosiTesIbHasI pad0Ta 00yYalOUIUXCS: 51,7 74,35
W3y4YeHHE TEOPETHYECKOTO Kypca -
BEITIONTHEeHHE oMainHuX 3ananuii (PI'P, pemenue 3amay, scce, JOKIIaIbI) -
MOJITOTOBKA KypCOBON pabOTHI -
JIPYTHE BUJIbI CAMOCTOSTEIBHON paOOThI -
HpOMe)KyTO‘lHaH aTrecranms.
3a4€eT -
3a4eT ¢ OICHKOM 2 -
dK3aMeH 2
JIpyTHe BUIbl IPOMEKYTOYHOM aTTeECTAllUN -
5. COJAEP)KAHUE JIUCLATIJIMHBI
Paznennl THCHUILIAHBI:
Ounas ¢opma o0yueHus
3aHATHS CEMHUHAPCKOTO
N | THIA, Yac.
a3 -e.rla Hanmenosanue pasnena ‘l: ’| Hpaktuyeckue | Jagopa- | CP, 4 NaK
pasi 3aHATHA, TOpPHBIE
KOJUIOKBHYMBI | 3aHSITHS
Kunemaruka 1 IMHaAMHKA MaTEPUAILHOM TOUKH; 3aKOHBI WIK-1;
1. HrloToHa B MHEpLIMANBHBIX CUCTEMAaX OTCUETa; KWHETHYECKas 2 4 - 3,7 HUIK-2;
U MTOTEHIUAIbHAS SHEPTUSI; MOIIHOCTb. HUIK-3
TToHsATHE O TEPMOJMHAMUKE, TEPMOINHAMUYECKHE ()YHKIIIH, WIK-1;
2. TEPMOJUHAMHYECKHE YCIIOBUSI CAMOCTOSITEIIBHOIO MPOTEKAHUS 2 4 - 6 HUIK-2;
nporecca. HUIK-3
DIIEKTPOCTATHKA, DIIEKTPOCTATHYECKOE TI0JIE, HANPSKEHHOCTH, WAK-1;
3. HOTeHIMA 2 4 - 6 UAK-2;
Ha UJIK-3
NIK-1,;
4. DNeKTPOEeMKOCTh MPOBOAHUKA. KoHIeHCaTOPEI. 2 4 - 6 NJK-2;
UIK-3
MarauTHOE 1MoJIe TOKa B BaK O 2 Al UAK-1;
c yyme. OnbITel DpeTena u AMrepa. p 4 ) 6 WIK-2.
' MaruauTtHasg uHAYKIWs. CUoBble JMHUM MAarHUTHOTO TOJISL. I/II[K-SY
NIK-1,;
6. 3aKOHBI MOCTOSIHHOI'O TOKA 2 4 - 6 NIK-2;
UIK-3
7. I'eomeTpuueckas ontuka. 2 4 - 6 HUIK-1;




HNJIK-2;
HNJIK-3
NAK-1,
8. Bonnosas onrtuka. KBaHtoBas onruka. 2 4 - 6 HUIK-2;
HIK-3
Crpoenue aroma. [Tnanerapras Mmonens aroma. Teopus
Bopa. CtpoeHue 351eKTpoHHBIX 0007049eK aToMa. Pu3nka HI[K'lf
% aToMHOTO s1pa. CocTaB M XapaKTEPUCTUKU aTOMHOTO SI/Ipa. 2 4 i 6 I;I/II;[II((__ZS
Hyxionsl. DHeprus cBs3u.
HUIK-1;
Hroro: 18 36 - 51,7 HNJIK-2;
HIK-3
OuHo-3204Has popma o0yueHust
3aHATHS CeMUHAPCKOI0
N Nescuun, THIIA, Yac.
paiena HaumeHnoBanue pasnena u IIpakTnueckne | JaGopa- | CP,u NAK
3aHATHS, TOpPHbBIE
KOJUIOKBHYMBI | 3aHATHS
Kunematrka n TuHaAMUKa MaTepHAIbHON TOUYKH; 3aKOHBI UIK-1;
1. HrploToHa B MHEpLHMANBHBIX CHCTEMaX OTCUYETa; KUHETHYeCKast 2 - - 8 HUJK-2;
Y NOTEHIMANIbHAsI SHEPTHsl; MOIIIHOCTbD. HUIK-3
[oHsATHE O TEPMOAMHAMUKE, TCPMOJMHAMHYCCKHUC (YHKIIHH, UIK-1;
2. TEPMOJUHAMUYECKHE YCIOBHSI CAMOCTOSITEILHOTO MPOTEKAHUS - 2 - 8 HUJK-2;
mpoiiecca. HUJK-3
DIIEKTPOCTATUKA, DIIEKTPOCTATUYECKOE T10JI€, HAIPSKEHHOCTD, UAK-1;
3. IMOTEHIHA. 2 2 ) 8 I;/III;:ICC%;
UIK-1;
4, DIEKTPOEMKOCTh MPOBOAHUKA. KOHIEHCATOPEI. - 2 - 8 HNIK-2;
HNIK-3
MarnutHoe nosie Toka B Bakyyme. OnbIThl OpcTea u Amiepa. HHK']‘E
5. MarnutHast uHIyKuus. CHIOBBIC TMHAH MATHUTHOTO TIOJISL. . 2 ) 8 UIK-2;
HJK-3
NIK-1;
6. 3aKOHBI IOCTOSIHHOTO TOKa 2 2 - 8 HNIK-2;
HNJK-3
HUJIK-1;
7. I'eomeTpudecKas ONTHKA. - 2 - 8 HUJIK-2;
HJK-3
HUIK-1;
8. BonHoBas onTtuka. KBaHTOBas onTuka. - 2 - 8 HUIK-2;
HNIK-3
Crpoenne aroma. [ImanerapHas Mmonens aroma. Teopust
Bopa. CtpoeHne 371eKTpoHHBIX 0007049eK aToMa. dusnka HHK'lf
S aToMHOTO siipa. COCTaB U XapakTePUCTHKH aTOMHOTO sijipa. . 2 ) 10.35 Iﬁiﬁé
HyxoHsl. DHEprus cBs3H.
HUJIK-1;
HUroro: 6 16 - 74,35 HUIK-2;
HNIK-3
Conep:xaHue TMCUMILUIMHBI 0 BUAAM 3aHATHIA:
JleKIMOHHBIE 3aHATHSA
Ounas ¢popma 00yueHus
Ne Oo6bem
HaumeHoBaHue pa3jieia IMCIHUILTAHBI Tema JIeKIUH
pa3aena , yac
1. Kunemartuka marepuaabHONU TOUKH. ®duzuka Kak Hayka, e€ MeTo/ibl uccnenoanuil. [lonstue 2




MaTepuanbHOi Touku. [Ipsamonuneiinoe nBuxenue. Paguyc-Bexkrop.
BpamarenbHoe JBUKEHUE.

3akonbl HeroTOHA B HMHEPLHUATIBHBIX CUCTEMAX

WuepruansHble cucteMsl otcueTa. 3akoHsl Herotona. [lonsrue

2. 0TCUeTa; KHHeTH4YecKast ¥ MOTeHINAIbHAS MOTEHIMAIBHON M KHHETUYECKOM YHEPTHUH. 3aKOH COXPaHEHHUS 2
SHEprHsl; MOITHOCTD SHEPTHH B MEXaHHKE
3 DJeKTPOCTaTHKA, DIIEKTPOCTaTHYECKOE 1oJle, | JiekrpocraTtuka. 3akoH Kynona. CtaTnueckoe 3J1eKTpHIeCKOH Toe. 2
' HaNPsYKEHHOCTh, MOTEHLUAIL Hanpsoxensocts u norernuan COIL
DneKkTpoeMKOoCTh npoBoaHuKa. Konnencaropsl. TemnoBoe nelicTeue
4 ONeKTPOEeMKOCTh MPOBOJHUKA. TOKa. DJIEeKTPOHArpeBaTeIbHbIE YCTPONUCTBA B IPOMBIIIIIEHHOM 2
' Konpencaropsrl. JKUBOTHOBOJICTBE M NITHLIEBOACTBE (NEKTPOOPYACPHL,
BOJIOHArPEeBaTENH H IIp.).
MarnutHoe none Toka B Bakyyme. OneITsl Opcresia 1 AMmepa.
MarsunTHast nHAYKOAS. CHIIOBBIC IMHUN MarHUTHOTO HOJISL. 3aKOH
buo-Casapa-Jlamnaca. MarauTHoe 1ojie IpsMoro Toka, KpyroBoro
MarsuTHOE 110J1e TOKa B Bakyyme. OTIBITHI .
5 Dpcrena u Amrniepa, MarHUTHas HHAYKIUS. TOKa ¥ OECKOHEUHOT0 JUIMHHOTO cosieHonaa. JleificTBre MarHUTHOTO 2
CUIOBBIC THHII MATHHTHORO TOJSL OJIsl HA IPOBOJTHUK € TOKOM. 3akoH Ammepa. Cuna Jlopenna.
OnexTpomarauTHas HHAyKnus. Oneitel Papages mo
3JIeKTPOMAarHUTHOHM nHAyKIMU. 3akoH Papazes u npasuio JleHna.
CaMOMHAYKIUS U HHIYKTHBHOCTH KOHTYpa.
6. 3aKOHBI IOCTOSIHHOTO TOKA. ITocrosiHubil Tok. Cuna Toka. 3akoHsl OMa. 3akoH Jxoyms-Jlenna. 2
T'eomerprueckas ontuka. OTpaskeHHe U IpeoMIeHHe cBeTa. [lonHoe
7. T'eomerpryeckas onTuka. OTpa)keHHE U HCIIOJIb30BAHUE 3TOTO SIBJICHHS B ONTHYSCKIX 2
npubopax.
BonnoBas ontuka. UHTEpdepeHnus cBeTa u crocoObl ee HaOI0IeHUS
(omerTe FOHTa, @penens, konpua Hetotona. Audpakuus ceta.
JudpaknuonHas pemnrerka. OnpeneneHue ATUHBI BOIHBI CBETa
mudpakIruoHHON perrerkoi. [Tonspuzamnus ceera. EcrecTBeHHbIH 1
8. BonnoBast ontuka. KBantoBas onruka. HOJISIpU30BaHHEIH cBeT. [lonspr3anus cBeta mpu OTpaKEHUU U 2
npenomiieHuH. 3akoHbl Maitoca u bproctepa. ®@otoaddexr, 3akoHbI
doroadhdekra, popmyna [Tnanka Ui SIEKTPOMarHUTHOT'O KBAHTA,
dbopmyna Ditainreitna anst potoaddekra. Bzaumoneiicteue
3JEKTPOMATHUTHOTO U3IIyYEHHs C BEIECTBOM.
Crpoenue atoma. [lnanerapHas moaens Crpoenue aroma. [Tmaneraprnas monens aroma. Teopus Bopa.
atoma. Teopust bopa. Ctpoenune CTpoeHue 3IeKTPOHHBIX 00071049eK aToMa. KBaHTOBEII MeXaHH3M
9. 3JIEKTPOHHBIX 0005104Yek aToMa. Pusnka JIIEKTPOHHBIX MEPEXOI0B. DHEPreTHUECKUe quarpammbl. OObsicHenne| 2
aToMHoro sipa. CocTaB ¥ XapaKTepPUCTUKH CIIEKTPaJIbHBIX 3aKOHOMepHOcTed. CriH anexTpona. [TpuHiwmn
aToMHOro sapa. Hyknonsl. OHeprus cBssu. [Maynu.
OuHo-3204Has popma o0yueHnst
Ne O0bem
HaumeHoBanme pa3nesa TuCIHILTHHBI Tema nexnun
pasziena ,Jac
®dusnka kak Hayka, €€ MeTO/bI HccienoBanuil. [lonsaTue
10. KunemaTuka MaTepuanbHON TOUKH. MarepuanbHoi Touku. [Ipsimonuneiinoe nBmxeHue. Paguyc-BexTop. 2
BpamarensHoe JBUKEHUE.
3akoHbl HpI0TOHA B MHEpIUANBHBIX CHcTeMax | VHepuuambHbIe CHCTEMBI oTcdeTa. 3akoHbl HetoToHa. [loHsTre
11. 0TCUeTa; KHHeTHYecKas ¥ MOTEeHIINaIbHA MOTEHINATBHON ¥ KHHETUYECKOH YHEPTUH. 3aKOH COXPaHEHHUS -
SHEPIHsl; MOITHOCTh SHEPTHHU B MEXaHHKE
12 DIEeKTpOCTaTHKa, JIEKTPOCTaTHUECKOeE 1oJle, | OnekTpocraTuka. 3akoH Kynona. Ctatuueckoe 31eKTpUYecKoi mose. 2
' HaNpsyKEHHOCTh, IOTEHLIUAIL. Hanpsoxensocts 1 noternuman COIL.
DIeKTpOeMKOCTh IpoBoaHMKA. KorneHcaropsl. TemmoBoe nericTere
13 DNeKTPOEeMKOCTb POBOJHUKA. TOKa. DJIEeKTpOHArpeBaTeIbHbIE YCTPOHCTBA B IPOMBIIIIIEHHOM _
' Konpencaropsr. JKAUBOTHOBOJICTBE M ITHLIEBOACTBE (IEKTPOOPYAEPHL,
BOJIOHATPEBATEIH U TIP.).
MaruuTtHoe none Toka B Bakyyme. OnbITel OpcTena 1 Ammnepa.
MarunurHas UHAYKIOUS. CuioBble TUHUNA MarHUTHOTO IOJIs. 3aKOH
buo-Cagapa-Jlatuiaca. MarHuTHoOe 1oj1e IPSIMOTO TOKa, KPyroBOTO
MarsauTHOE 11071€ TOKa B Bakyyme. OTIBITHI .
TOKa M OECKOHEYHOT0 JUTMHHOTO cosieHonaa. JleiicTBre MarHUTHOTO
14. Opcrena u Amnepa. MarHuTHas HHAYKIHS. -
CUOBBIC THHII MATHHTHORO THOJSL. MOJISL Ha IPOBOAHKK ¢ TOKOM. 3akoH Amriepa. Cuna Jloperma.
OnexTpomarauTHas HHAYKIus. Onbitel Papases mo
3NIEKTPOMArHUTHOH MHAYKInH. 3akoH Papanes u npaswuio Jlenna.
CaMOMHAYKIUS U HHIYKTHBHOCTH KOHTYpa.
15. 3aKOHBI IIOCTOSIHHOT'O TOKA. [Mocrosiaubrii Tok. Cuna Toka. 3akoHsl OMa. 3akoH [xoyms-JleHna. 2
I'eomerpuueckas onrtuka. OTpaskeHHe U npenomiIeHue ceera. [lomHoe
16. ['eomeTpHryeckast ONTHKA. -

OTPAXKCHUEC U MCITIOJIb30BAHUE 3TOI'O SABJICHUS B ONITUYCCKUX




npubopax.

(ombiThl FOHTa, ®penens, konpua Hetotona. Audpakuus cera.
Judpaknuonnas penierka. OnpesesieHue JIUHBI BOJIHEI CBETa

BonnoBas ontuka. HTepdepenius cBeta 1 crocoObl ee HabIoACHHUS

mudpakonHo perreTkoil. [lonspusarms cBera. EcrecTBeHHBIH 1

17. BomnoBas ontuka. KBanTosas onruxa. HOJSIpU30BaHHEI cBeT. [lomspr3anus cBeta Ipu OTpaKEHUU U -
npenomiieHnH. 3akoHEl Maioca u bproctepa. dotoaddexr, 3akoHbI
¢dororddexra, hopmysa [TnaHka Ast IMEKTPOMAarHUTHOTO KBaHTa,
dhopmyna DitHinreitna s Goroappexra. Bzaumoneiicreue
3JEKTPOMArHUTHOTO U3IyYeHHs C BEIIECTBOM.

Crpoenue atoma. [lnanerapHas monens Crpoenue aroma. [Inanerapuas monens aroma. Teopus bopa.
atoma. Teopust bopa. Ctpoenue CTpoeHue 3MEeKTPOHHBIX 00071049eK aToMa. KBaHTOBBII MeXaHH3M
18. JJIEKTPOHHBIX 000JI04Yek aTroMa. Pusnka ANIEKTPOHHBIX ITEPeX00B. DHepreTHdeckue nuarpaMmel. OObscHeHne| -

AaTOMHOI'O sAapa. CocraB n XapakKTECPUCTUKU
ATOMHOI'O sapa. HyKJ'IOHI)I, 3H€prI/Iﬂ CBsI3U.

CIEKTpabHbIX 3aKOHOMepHOCTeH. CriuH 2nekTpoHa. IIpuHnun
ITaymu.

3aHATHS CEMMHAPCKOI0 THIIA

Ounas dpopma o0yueHust

Ne HaumeHnoBaHue pasjaena O0Bbem
9
Tema 3aHATHSA, KPATKOE COlep:KaHHe
pa3nena JUCHUATIHHBI qac
1 KunemaTuka marepuanbHOR ®du3uka Kak Hayka, e€ MeToibl nccnenoanuil. [loHsTHE MaTepUabHOM TOUKH. 4
' TOYKH. IIpsimonuneiinoe nBuxenue. Panuyc-sekrop. BpamatensHoe ABUKEHHE.
3akoHbl HetoTOHA B
WHEPIHUAIbHBIX CUCTEMAax o
HueprmanbHbie cucTeMsbl oTcueTa. 3akoHbl HptoToHa. [ToHATHE MOTEHIIMATBHOM 4
2. OTCUeTa; KHHETHYECKas U .
Y KHHETHYECKOI SHEPTUH. 3aKOH COXPAHEHHS YHEPTUH B MEXaHUKE
MOTCHIMAbHAS DHEPTHSI;
MOIITHOCTh
DNeKTpoCTaTHKa, o
Dnekrpoctaruka. 3akoH Kynona. CTaTuyeckoe 3JIeKTPHUYECKOM ToJIe. 4
3. JNEKTPOCTATHIECKOE TIOJIE,
Hanpsoxennocts u norternuman COI1.
HaNpsHKEHHOCTD, TIOTEHIIHAI.
DIEKTPOEMKOCTh NpoBoHKKa. KoHmeHcaTopsl. TermoBoe neiicTBHE TOKA.
DeKTPOEeMKOCTb TIPOBOIHHUKA. N 4
4, KOHIeHCATOPBI DJeKTpoHarpeBaTeIbHbIe YCTPOUCTBA B IIPOMBIIIJICHHOM KHBOTHOBOJICTBE M
pbl: NTHLEBOJCTBE (IIEKTPOOPYIEphl, BOJOHATPEBATENH H TIp. ).
MarnuTHOe 1ose Toka B BakyyMme. OnbITel Dpcrena U Amrepa. MarHuTHas
MarsuTtHoe 1nosie TokKa B nHAyknusa. CUI0Bble IMTHUM MarHUTHOTO nojist. 3akoH buo-Casapa-Jlamnaca.
BakyyMme. OmbIThI DpcTenia u MarHuTHoOE MoJie MPSIMOTo TOKa, KPYrOBOT'O TOKA M OECKOHEYHOTO UTHHHOTO 4
5. Awmrniepa. MarautHas cosieHou . JleicTBUE MarHUTHOTO TOJIsl HA IPOBOJIHUK C TOKOM. 3aKOH AMIiepa.
uHAyKuus. CUI0BbIe TMHUN Cuna Jlopenna. OnexrpomarautHas nHaykuus. Oneitel apanes no
MarHUTHOTO TIOJIA. AIIEKTPOMATHUTHOW MHIYKIWH. 3akoH Dapanes u npaswio Jlenna.
CaMOWHIYKIHS M HHIYKTUBHOCTH KOHTYpAa.
6. 3aK0HBI IOCTOSIHHOTO TOKA. [Mocrosinubrii Tok. Cuia Toka. 3akonbl Oma. 3akoH Jxoyns-JleHna.
['eomerpuueckas ontrka. OTpaXkeHHe U MpeoMiIeHie cBeTa. [loaHoe oTpakeHne 4
7. I'eomeTpuyeckast onTuka.

M UCIIOJIB30BAHUEC 3TOI'0 ABJICHHUS B OIITUYCCKUX HpI/I60an.




BonHoBas ontuka. uTepdepenius cBeta u crnocoObl ee HaOI0AeHUS (OTIBITHI
IOnra, ®penens, konsia Hetotona. J{udpaxnus csera. AudpaxunonHas
peterka. OnpezaesieHne JIMHBI BOJIHBI CBETa JU(PPaKIOHHON

8 BonnoBas ontuka. KBantoBas | pemerkoif.Ilonspusanus ceeta. EcTecTBeHHBIN U MOSPU30BAHHBIHN CBET. 4
' OIITHKA. Tlonspuzarms cBeTa py OTpaXKeHUHU M NpeIoMIIeHHH. 3aKoHBI Maimoca 1
Bproctepa. ®otoaddekr, 3akoHb! hoTorddexta, hopmyra [Tnanka st
3JIEKTPOMArHUTHOTO KBaHTa, popmyia DitHmTeHa 11t poTodddekTa.
BzanmMopelicTBE 3JIEKTPOMarHUTHOTO M3JIyUSHHUS C BEIIECTBOM.
Ctpoenue aroma.
[Inanerapnas moaenp
aroma. Teopus bopa.
Crpoenue aroma. [Tnanerapuas mogens aroma. Teopust bopa. Crpoenue
CrpoeHHe IeKTPOHHBIX . 4
3MEKTPOHHBIX 0005104YeK aToMa. KBaHTOBBIH MeXaHU3M 3NEKTPOHHBIX IIEPEXOJI0B.
9. o6oouex atoma. Ouznka o
DHepretrudeckue AuarpaMmMbl. OObICHEHHE CIEKTPATBHBIX 3aKOHOMEPHOCTEH.
aTomHoro sapa. Cocras n
Cru snextpona. [Ipunmun [aymu.
XapaKTepUCTUKH ATOMHOTO
snpa. Hyxknonsl. DHeprus
CBSI3ML.
OuHo-3204Hast popma o0yueHnst
Ne HaumeHnoBaHue pasjaena Oo0Bem,
Tema 3anATHSA, KPaTKOe cofAepKaHUe
pasiena JAUCHMILTHHBI yac
10 KunemaTuka marepuanbHOR ®Pu3uka Kak Hayka, e€ MeTo/bl uccnenoBanuil. [IoHsTHE MaTepuaNbHOM TOUKH.
' TOYKHU. IIpsimonuneiinoe nBuxenue. Panuyc-Bekrop. BpamatensHoe ABUKEHHE.
3akonsl HeloToHa B
HMHEPUIHUANBHBIX CHCTEMaX .
WuepruansHeie cucTeMbl oTcueTa. 3akoHsl HetoTona. [ToHsTHE TOTEHIIMANEHOM 2
11. 0TCYETa; KHHETHYECKas U .
Y KMHETHYECKOW SHEPTHH. 3aKOH COXPAHEHNUS SHEPI'HU B MEXaHHUKE
MOTEHIMAIbHAS YHEPTHS;
MOIIHOCTb
DJIeKTPOCTATHKA, .
Dnekrpocraruka. 3akoH Kynona. Ctatndeckoe 3JeKTPHYECKOH mode. 2
12. 3JIEKTPOCTAaTUYECKOE OJIe,
HanpspkenHocts u notenuman COII1.
HaNpsHKEHHOCTbH, TIOTEHIHAI.
DnexTpoeMKocTh npoBoaHrKa. Konnencaropsl. TemnoBoe neficTBue Toka. 2
DIeKTPOEMKOCTh IPOBOTHUKA. N
13. KOHeHCATOPEI DJeKTpoHarpeBaTebHbIe YyCTPOHCTBA B IPOMBIIIJICHHOM )KUBOTHOBOJICTBE U
PP NTHIEBOJCTBE (MEKTPOOPYAepHl, BOJOHAIPEBATENH H TIP. ).
MarnuTHOe 1oJie Toka B BakyyMme. OnbITel Dpcrena U Amrepa. MarHuTHas
Mar=auTHOe 1oJIe TOKa B uHAYKIys. CHIIOBBIE IMHAY MarHUTHOTO noutst. 3akoH bruo-Casapa-Jlammaca.
BakyyMme. OmbITEI DpcTena u MarHuTHOE I0JIe IPSIMOTO TOKA, KPYTOBOTO TOKA M OECKOHEYHOTO JITHHHOTO 2
14, Awmmepa. MarauTHas coneHona. JleficTBe MarHUTHOT'O TIOJIA Ha MIPOBOAHUK C TOKOM. 3aKOH AMIiepa.
uHAYKIUsA. CUIIOBbIE IMHUU Cuna Jlopenua. DnekrpomarautHas uHIykuus. OnsiTel @apanes no
MarHUTHOTO TIOJISL. JNIEKTPOMArHUTHOM nHAyKImu. 3akoH ®Papanes u npasuio JleHna.
CaMOMHAYKIUsI U MHIYKTHBHOCTh KOHTYpa.
15. 3aKOoHBI MIOCTOSIHHOTO TOKA. ITocTosHHbIH TOK. Cuna Toka. 3akoHsl OMa. 3akoH [xoyns-JleHna.
I'eomerpuueckas onrtuka. OTpaxkeHHe U peroMieHue cBeTa. [lonHoe oTpaxeHne 2
16. ['eomeTpHrueckas ONTHKA.
U HCTIONIb30BAHHUE 3TOTO SBJICHHS B ONTHIECKUX MPHOOpPax.
Bonmosas ontuka. MHTEphepenims cBeTa u criocoOb! ee HabII0JeHUs (OTIBITHI
IOnra, ®penens, kombua Herotona. Judpaxmus csera. Judpakinuonnas
BomHoBas ontrka. KBanToBas » P i Hudpp Judp N 2
17. peurerka. OnpeneneHue JMHBI BOJIHBI CBETa TU(PPAKIIHOHHON

OIITHKA.

pewterkoit. [Tonsspuzanus cBera. EcTecTBEeHHBIN U OMSPU30BAHHBIN CBET.
[Monsipu3anus cBeTa NpU OTPAKESHUU U MPEOMIICHUH. 3aKOHBI Maimoca u




Bproctepa. ®oTodddexr, 3akonsl Gororddekra, popmyna [Tnanka ms
JJIEKTPOMArHUTHOTO KBaHTa, popmyna DiiHurreitna 1t pororddexra.
BzaumoelcTBHE SIEKTPOMArHUTHOTO U3JIyYEHHS C BEIIECTBOM.

CrtpoeHue aroma.

[Tnanerapuast Mozenb
aroma. Teopus bopa.
CTpoeHue 31eKTPOHHBIX

Crpoenue aroma. [Tnanerapuas moaens atoma. Teopust bopa. Ctpoenue
ANIEKTPOHHBIX 000J104eK aToMa. KBaHTOBEIH MeXaHN3M JIEKTPOHHBIX IEPEX0/I0B.

18. obonoyek atoma. Puzuka N
OHepreruueckne auarpaMMbl. OOBSICHEHNE CIIEKTPATBHBIX 3aKOHOMEPHOCTEH.
aToMHoro sapa. CoctaB u
CnuH anexrpoHa. [Tpunnun ITaymu.
XapaKTEePUCTHKH aTOMHOTO
snpa. Hyknonsl. DHeprus
CBSI3ML.
CamocrosiTesibHas padoTa o0yuarwuierocs
Ounas ¢popma o0y4eHus1
Ne HaumeHnoBanue
Oo0neMm,
pa3ne | paszaena JUCHUIIMHBI Tema 3anarus Bug CPC yac
Ja (mMopyJist) )
n H3yueHne TeopeTHIecKoro MaTeprana.
Ounsmnka kak Hayka, €€ METOMBI .
o N Amnamu3s mukpodororpaduii rucromoruueckux
Kunemarnka uccrnenoBanuii. [lonstie MaTepruanbHON o
1. . N npenaparoB. M3yueHue BUICONEKIIHHA, 3,7
MaTepHalbHOU TOUKH. | Touku. [IpsaMonuHeitHoe nBmkenne. Pagmyc-
pa3MeIIeHHBIX B OTKpBITOM noctyre (Rutube,
BeKTOp. BpamarensHoe nBikeHme.
Coursera u zp.). ITonrotoBka K 3aHATHSIM
Ilonstue o M3ydeHnue TeopeTnyeckoro Mmarepuana.
TEPMOJUHAMHUKE, IlonsaTue o TepMoOaMHAMUKE, Wzyuenne BUaCONEKIUH, pa3MEIICHHBIX B
TEPMOTUHAMHIYECKHE TEPMOIUHAMHUYCCKHE (PYHKITIH, ortkpsiToM focryre (Rutube, Coursera u jip.).
(dhyHKIUH, TEPMOIUHAMHYECCKHE YCIOBHS [onroroBka K 3aHATHAM
2. TEPMOTUHAMHIYECKHE CaMOCTOSITEIBHOTO POTEKaHMUs TIpoLIecca; 6
YCIIOBHS MexaHH4YecKue KoebaHus; Gpusnaeckue
CaMOCTOSITEIIBHOTO OCHOBBI T€MOJIMHAMHUKH; MEXaHHKa
HPOTEKAHUS CeplIeYHOCOCY TUCTOH CHCTEMBI.
npolecca. peakium.
DJIEeKTPOCTATHKA, M3ydeHne TeopeTHIecKoro MaTepurania.
DnekTpocTaruka. 3akoH KysoHa. N
JIEKTPOCTATHYECKOE N W3yuenne BUACONTEKINH, pa3MEIICHHBIX B
3. CraTiyeckoe JIEeKTPHYECKOH MoJIe. 6
T0JIe, HAIPSKEHHOCTD, otkpeitoMm nocryme (Rutube, Coursera u mp.).
Hanpspkennocts u notenuuman COII.
MOTEHIHAL. [oaroToBka K 3aHATHAM
DJIEKTPOEMKOCTh ITPOBOTHHKA. W3y4eHne TeOpeTHIeCKOro MaTepHana.
DEKTDOEMKOCTE Konnencatopsl. TemnoBoe neiicTBue Toka. N3yuenue Buaeonekuil, pa3MeIeHHbIX B
4 . OBOJII:-II/IKa DJeKTpOoHarpeBaTeIbHbIE YCTPONUCTBA B otkpsiToM focryrne (Rutube, Coursera u sip.). 6
' P ) MIPOMBIIIICHHOM XHBOTHOBOJICTBE U [onroroBka K 3aHATHAM
Konpencatopsl.
MITHIIEBOJCTBE (AIEKTPOOPYAEpEL,
BOJIOHATPEBATENH H TIP.).
MarnuTtHoe nojie Toka B Bakyyme. OnbIThI M3ydeHue TeopeTnieckoro Marepuara.
Opcrena u AMrnepa. MarnutHas uHaykuus. | M3ydyeHue BUIEOIEKIMMA, pa3MELIEHHbBIX B
CuIoBbIE IMHUM MAarHUTHOTO TOJISl. 3aKOH otkpeitoM gocrtyne (Rutube, Coursera u mp.).
MarnuTHoe nonie Toka | buo-Casapa-Jlamiaca. MaruutHoe nose IToaroroBka K 3aHATHIM
B BakyyMme. OIBITHI MIPSIMOTO TOKA, KPYTOBOT'O TOKA U
5 Opcrena u Amrepa. OECKOHEYHOTO JUTMHHOTO COJICHOW/IA. 6
' MarnutHas uHAyKIus. | JleficTBHe MAarHUTHOTO TOJISA Ha MPOBOIHUK
CuIoBsle THHAN ¢ TokoM. 3akoH Amnepa. Cua Jlopenma.
MAarHuTHOTO I10JIA. 3HeKTpOMaFHHTHaﬂ I/IH)]yKLLI/Iﬂ. Ol'l])ITbI
®apagest 10 JIEKTPOMArHUTHON MHTYKIMH.
3axoH Papanes u npasuio JleHna.
CaMOl/IH}lyKLIl/Iﬂ u HH}IyKTI/IBHOCTb KOHTypa.
W3yueHne TeopeTHIecKoro MaTepraia.
6 3aKOHBI MOCTOSTHHOTO [ocrosiHubI Tok. Cuna Toka. 3akoHel OMa. | M3ydeHre BHIEOTIEKINH, pa3MEIICHHBIX B 6
' TOKA. 3akoH [ xoymsa-Jlenna. otkpeitom nocryrme (Rutube, Coursera u mp.).
[TonroTroBka K 3aHATHAM




reOMeTpI/I‘{eCKaSI OIITHKA. OTpa)KeHI/Ie u

V3y4eHne TeOPETUIECKOr0 MaTepraa.
Amnanu3 mukpodororpaduii rucTOIOrHUECKUX

T'eomerprueckas IpesIoMIIeHUEe cBeTa. [loiHoe oTpakeHue u o
7. npenaparos. M3yueHue BUICOICKLHUH, 6
OIITHKA. HCTIOIBb30BAaHKE 3TOTO SIBICHNUS B
pa3MelIeHHbIX B OTKpbiToM jaoctyre (Rutube,
ONTUYECKUX MPHOOpax.
Coursera u nip.). ITonroToBka K 3aHATHSIM
BonnoBas ontuka. aTepdepentms ceera n| M3ydeHne TeopeTHdeckoro MaTepHana.
crocoOs! ee Habmoxenwus (onsIThl FOHra, Amnamm3 Mukpodororpaduii rHCTOIOrHYECKIX
®penens, konsia Hetorona. Judpaxuus npenaparoB. M3yueHue BUIeOneKIui,
cBeta. JudpakironHas pemerka. pa3MelIeHHbIX B OTKpbiToM jaoctyre (Rutube,
OmnpejeneHne JUINHBI BOJIHBI CBETA Coursera u ap.). [ToAroToBKa K 3aHATHIM
nudpaxnronHoi pererkoit. [lonspuzarys
cBeTa. EcTecTBeHHBIN U NOISPU30BaHHbIH
Bonnosas onTuka.
8. cBer. [lomsipr3anus cBeTa Npu OTpaKeHUH U 6
KsanroBas onruka.
npeaomieHuu. 3akoHsl Mantoca u
Bproctepa. ®oTtoadexr, 3akoHBI
dortoarddexra, hopmyna [Tnanka s
NIEKTPOMArHUTHOTO KBaHTa, popMya
DOiinmrreitna 1t pororddexra.
B3aumozeiicTBre 31€KTpPOMarHuTHOTO
U3ITy4YEHHs C BEIECTBOM.
Crpoenue aToma. W3ydeHne TeOpEeTHIECKOTO MaTepHana.
IInanerapras Mmoznens W3y4eHne BUACOIEKIHI, pa3MEIICHHbIX B
atoma. Teopus Bopa. otkpsiToM focryne (Rutube, Coursera u zip.).
p p Crtpoenne aroma. [Inanerapras Mmonens P yme ( ' p.)
Crpoenne INoaroToBka K 3aHATHAM
atoMma. Teopus bopa. CtpoeHue
3NEKTPOHHBIX .
JIEKTPOHHBIX 000JI04eK aToMa. KBaHTOBEII
00051049eK aToMa.
9. MEXaHHU3M DJIEKTPOHHBIX NTEPEX0I0B. 6
Du3KKa aTOMHOTO
DHepreTuueckue auarpamMMel. OObsICHEHUE
snpa. CocTaB N
CIEKTPaIbHBIX 3aKOHOMepHOCTeH. CIIH
XapaKTePUCTHKU
anekrpoHna. [punnun [aymu
aTOMHOTO S7Apa.
Hyxionsl. Dueprus
CBSI3H.
O4Ho-3209Has GopMa 00yUeHHs
Ne HaumenoBanue
Oo0neMm,
pa3ne | pasjesia IMCUMIIUHBI Tema 3aHaTUSA Bun CPC wac
Jia (MoxyJast) :
N W3ydeHne TeOpeTHIECKOT0 MaTepHaa.
Ou3zmuka Kak Hayka, €€ MEeTOBI .
o N Anamm3 Mukpodororpaduii rucToTOrHUECKIX
Kunematrka uccrnenoBanuii. [lonstre MaTepruanbHON o
10. N . npenapaToB. V3yueHne BUICONEKLU, 8
MaTepHanbHOH Toukn. | Touku. [IpsiMonmHeliHoe ABIKeHNe. Pagmyc-
pa3MeIIeHHBIX B OTKpBITOM noctyre (Rutube,
BEKTOp. BpamarensHoe ABIKeHNE.
Coursera u zip.). I[TonroToBka K 3aHATHSIM
[Monstue o V3y4eHne TeOpeTHIecKOro MaTepuaa.
TEepMOANHAMUKE, IonsTne o TepMoaMHAMIUKE, W3ydeHne BUACOIEKIHH, pa3MEIEHHBIX B
TEPMOTUHAMHYECKHE TEPMOTUHAMHIYECCKHE (DYHKITIH, otkpeitoMm nocryrme (Rutube, Coursera u mp.).
¢$yHKINH, TEPMOANHAMUYECKHE YCIOBHS INoaroToBka K 3aHATHAM
.| TepMoaMHAMHYECKN CaMOCTOSITEIFHOTO TIPOTEKAHMS ITPOIIecca;
11 €pMOJIMHAMHYECKHIE aMOCTOSITEIIBHOTO IIPOTEKA o1ecca; 8
YCIIOBHS MexaHH4YecKue KosebaHus; Gpusnueckue
CaMOCTOSITEIIBHOTO OCHOBBI T€MOJIMHAMHUKH; MEXaHHUKa
HPOTEKAHUS CeplIeYHOCOCY TUCTOH CHCTEMBI.
Hpolecca. PeakIyH.
DrexTpocTaTHKa W3ydeHne TeOpETHIECKOTO MaTepHana.
p ’ Onexrpocratuka. 3akoH KyioHa. e P N p
3NIEKTPOCTAaTHIECKOE o W3ydeHne BUACOIEKIHH, pa3MEIEHHbIX B
12, CraTH4ecKoe dIICKTPUUCCKOH ToJTe. 8
oJie, HalPsHKCHHOCTD, otkpeitoMm pocryre (Rutube, Coursera u mp.).
Hanpsoxernnocts u notenipan COI1.
MOTEHIHAL. [oaroToBka K 3aHATHAM
DJIEKTPOEMKOCTh MTPOBOTHHKA. 3yueHune TeOPETHUECKOr0 MaTepraa.
Konpencaropsl. TemioBoe aelicTBre ToKa. 3y4yeHue BUACONEKINH, pa3MELIEHHbBIX B
DJIeKTPOEMKOCTh o
13.| mposommKa DJIeKTpOHarpeBaTeIbHbIC YCTPONUCTBA B otkpbeiToM focryrne (Rutube, Coursera u sip.). 8
' P ) MIPOMBIIIIEHHOM JKHBOTHOBOJICTBE H INoaroToBka K 3aHATHAM
Konnencaropsl.
NITHIEBOJICTBE (IIEKTPOOPYAEPHL,
BOJIOHArpEeBATENH H TIp.).
14 MarsauTHOE 1oJie ToKa | MarHuTHoe moJse Toka B BakyyMme. OIBITEL W3ydenne TeOpeTHIECKOTO MaTepHana. 8

B BaKyyMe. OTIBITHI

Opcrena u Amnepa. MarHuTHas MHAYKIMSL.

l3ydyeHue BUACOICKINH, pa3MElIeHHbIX B




Opcrena u Ammepa.

MarsuTtHast ”HIYKUIuUs.

CHIIOBBIC IMHUH
MaArHUTHOTO TOJIS.

CuIoBbl€ TMHUM MarHUTHOTO MOJIs. 3aKOH
Buo-Casapa-Jlamaca. MarautHoe nosne
MPSIMOTO TOKA, KPYrOBOTO TOKa U
6ECKOHEYHOTO JIMHHOTO COJICHOMIA.
JleficTBIEe MarHUTHOTO TIOJIST HA TIPOBOTHUK
¢ TokoM. 3akoH Amnepa. Cuna Jlopenna.
DneKTpoMarHuTHast HHAYKIUsL. OTBITEI
®dapagest 0 AIEKTPOMarHUTHOH MHIYKIIUH.
3axoH Papanes u npasuio JleHma.
CaMOMHAYKIUS U MHAYKTHBHOCTh KOHTYpA.

otkpsiToM focrymne (Rutube, Coursera u sip.).
TloaroroBka k 3aHATHSIM

3aKOHBI IOCTOSTHHOTO

IToctostauE Tok. Cuna Toka. 3akoHbI OMa.

VI3yueHue TeopeTHYeCKOro MaTepHaia.
VI3yueHue BUICONCKIHIH, Pa3MEIIICHHBIX B

15. 8
TOKa. 3axoH /xoynsa-JIenna. otkpbiToM focryre (Rutube, Coursera u zip.).
[oaroToBka K 3aHATHAM
W3ydeHne TeOpeTHIECKOT0 MaTepHana.
I'eomerpuueckas ontuka. OTpaskeHue U .
Amnanu3 mukpodororpaduit rucTOIOrHYECKUX
T'eomerpryueckas IIpesIoMIIeHHe cBeTa. [loHoe oTparkeHue u .
16. npenapaToB. M3yueHne BUICONCKIINIA, 8
OIITHKA. HCTIOIb30BAaHKE STOTO SIBICHNUS B
pa3MelIeHHbIX B OTKpbiToM jaoctyre (Rutube,
ONITHYECKUX MIPUOOpax.
Coursera u ap.). [ToaroToBKa K 3aHITHIM
BonnoBas ontuka. uTepdepenims ceera | H3ydeHne TeopeTHueckoro MaTepHaa.
criocoOs! ee HabmoxeHus (omsIThl FOHra, Amnamm3 Mukpodortorpaduii rucToIOrHYeCcKuX
Openens, xonbia Hetotona. Andpakuns npenapaToB. V3yueHue BUEONEKIU,
cBera. JludpaknuoHHas pemeTka. pa3MelieHHbIX B OTKpbiToM jgoctyre (Rutube,
OmnpejeneHne JUIMHBI BOJIHBI CBETa Coursera u ap.). [ToaAroToBKa K 3aHITHIM
mudpaknuonHoi perrerkoit. [lomspuzarus
cBeTa. EcTecTBEHHBIN U MOISIPU30BaHHBIN
Bonnosas onTuka.
17. cser. [lomsipu3amus cBeTa npu OTpaKEHUN U 8
KsanToBas ontuka.
npejomiIeHuu. 3akoHbl Maitoca u
Bprocrepa. ®oTtoaddekr, 3aKoHBI
¢dororddexra, popmyna [Tnanka mis
JIEKTPOMArHUTHOTO KBaHTa, popMyiia
DiiHmTeiHa 11 GoTodPdeKTa.
B3aumogeiictBre 31€KTpOMarHuTHOTO
H3IIyYEHHS C BEIECTBOM.
CtpoeHue aToma. V3ydeHne TeOpeTHIEeCKOro MaTepHana.
IInanerapras Mmoznens W3ydeHne BUACOICKIHIA, pa3MEIICHHbIX B
atoma. Teopus Bopa. otkpbsiToM focryrne (Rutube, Coursera u zip.).
p p Crtpoenne aroma. [Inanerapras Mmonens P yme ( ' p.)
CtpoeHue INoaroToBka K 3aHATHAM
atoma. Teopus bopa. Ctpoenune
3MEKTPOHHBIX .
IEKTPOHHBIX 000J104eK atoMa. KBaHTOBEII
0001049eK aToMa.
18. MEXaHU3M DJICKTPOHHBIX NEPEX0I0B. 10,35

®Du3KMKa aTOMHOTO
snapa. CocTaB
XapaKTEPUCTUKH
aTOMHOTO s/pa.
Hykinonsl. DHeprus
CBSI3U.

DHepreTuueckue quarpamMMel. OObsICHEHHE
CHEKTpalIbHbIX 3aKOHOMepHOocTel. CruH
anexrpoHna. [punnun [Naymu

6. YHEBHO-METOANYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHUE

Ilepeyenb OCHOBHOM M IONOJHHUTEJIbHON JIUTEPATYPbI:

OcHoBHas nuTepaTypa:

1. I'pabGosckuit P.U. Kypc puzuku: yued. mocobue ajisi cTy1eHToB By30B. [0 ecTecTBeHHOHAy4. U

TexHuueckuM Hamp. u creu./ P.W. I'paboBckuii. - 12-e u3n.. - CII16.; M.; Kpacuonap: Jlans, 2023. - 607 c.
DJIEKTPOHHBIE U3/TAHUS:
1. Bpyonesckas I'.B. ®uzuka. [Ipaktukym [DnekTpoHHbIi pecypc]: yue0. mocobue / I'.B. Bpybnesckas,
N.A. T'onuapenko, A.B. Unsromonok. - M.: Uadpa-M; MH.: HoB. 3nanune, 2016. - 286 c.- Pexum
nocryma: http://znanium.com/catalog/product/252334
2. Banos 1.B. OcHoBbI Gu3uku u 6MoPpu3uKu [ INeKTpOHHBIN pecypc] : yuebd. mocodue / U.B.
WBanos. - CII6: JIanp, 2022.- 208 c.- Pexxum noctyna: https://e.lanbook.com/book/3801.

JlonoaHUTEeNbHAS TUTEpATypa
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1.Honros B.C. Buzpl painoakTUBHBIX U3TYYCHUN U UX XapaKTepUCTHKa: MeTo.ykazanus /B.C. [lonros;
MI'ABMub um. K. 1. Ckpsabuna. - M.: MITABMub, 2014. - 32 c.

Ilepeyens pecypcoB cetn UHTepHeT, HEOOXOAUMBIX /1JIs1 OCBOEHMS I CHUIIMHBI:

Ne | HaumeHoBaHne |

CcbliIKa Ha pecypc | JocTynHocTh

HNudopManoOHHO-CIIPABOYHBIC CHCTEMbI

DJIeKTPOHHO-0UOIHOTEYHbIE CHCTEMBI

DeKTpoHHO-O0nbMMoTeYHas cucteMa «JIaHb» https://e.lanbook.com Pexxum moctyma: it aBTOpU3.
[0JIb30BaTeICH

DNEKTPOHHO-OMOINOTEYHAS cUCTEMA https://www.book.ru PexuM noctymna:uist aBTOpHU3.
«Book.ru» [0JIb30BaTeICH

DNeKTPOHHO-OUOIMOTEYHAsT CHCTEMA https://znanium.com PesxuM JocTyma: Jist aBTOpH3.
«ZNANIUM. COM» MOJTb30BaTeneH

PYKOHT : HanmoHansHbIH IH(PPOBOI pecype https://rucont.ru Pexxum mocryma: Ui aBTOpU3.
[0JIb30BaTeNICH

IIpodeccuonanbubie 6a3bl JAHHBIX

PubMed

https://pubmed.ncbi.nlm.nih.gov/ Pexxum moctyma: Ui aBTOpu3.
10JIb30BaTeNei

Pecypebt ®I'BOY BO MI'ABMub — MBA umenu K.H. Ckpsionna

O6pasoBarenbHblil mopran MTABMub —
MBA nmenu K.U. Ckpsibuna

https://portal.mgavm.ru/login/index.php Pexxum moctyma: [uist aBTOpu3.
10JIb30BaTeNnen

MeTtoanuyeckoe odecredyeHue:

OtcyrcTBYyeT

7. IEPEYHEHb ITPOI'PAMMHOI'O OBECIIEYEHUS

JInneH3nonHoe W CBOOOMHO pacmpocTpaHsieMoe MPOrpaMMHOe oDecredeHre, B TOM 4HCJIe
0TEeYeCTBEHHOI'0 MPON3BOICTBA:

IpaBoo6nanarens [10 JlocTynHocTs N .
Ccpuika Ha EquHeIil peecTp poccuiickux
Ne HaumenoBanue (manmenoBanue Bianensua [10,| (JiuneH3nonHoe, CBOOOIHO

mporpamm st OBM u B/l (pu Hamywn)
CTpaHa) pacnpocTpaHsiemMoe)

1, | Onepaumonnas cucrema 000 «d06urex», CroGozo https:/reestr.digital.gov.ru/reestr/307624/
UBLinux Poccuiickas ®enepanus pacIpocTpaHseMoe

o, |  Oucnsic npunoxenms OO0 «Amvm Mapraep», CBoGozmo https:/reestr.digital.gov.ru/reestr/308464/
AlterOffice Poccuiickast Deneparust pacrpocTpasHsieMoe

3. Awnrusupyc Dr. Web. KOMHava «Hoxrop Beb, JIntieH3MOHHOE https://reestr.digital.gov.ru/reestr/301426/

Poccuiickas ®enepanus

8. OHEHOYHBIE CPEJICTBA

OreHOYHBIE CpeJICTBA IS TPOBEJCHHS TEKYIIETO W IMPOMEKYTOYHOTO KOHTPOJISI 3HAHUHM TI0
muctuminHe «Pusnka» mpeAcTaBieHbl B BuAe (OHAA OIEeHOYHBIX cpeactB (mamee — POC) B
[TpunoskeHnu K HACTOAIIEH paboyell mporpaMme TUCITUTLINHEL.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

n/n

HaumeHoBaHHe ceNUAJbHBIX MOMEIIeHHI U MOMeIeHn i OCHAIIEHHOCTD CHEeNHAJbHBIX MOMEIleHUii U MoMeIeHu i

JJISl CAMOCTOATEIbHON padoThI

JJISl CAMOCTOSITEJILHOI padoThI
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https://e.lanbook.com/
https://www.book.ru/
https://znanium.com/
https://rucont.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://portal.mgavm.ru/login/index.php
https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/301426/

Y4eOHas aymuTopus IS POBEICHUS 3aHATHI JIEKITHOHHOTO
Tumna Ne 2

Kommuiekt criennani3upoBaHHOH Mebenn, ydeOHas Jocka,
9KpaH, MyJIbTUMEIUNHBINA IPOEKTOP, KOMIIBIOTED,
MOJIKIIOYCHHBIN K ceT «HTepHET»

VYueGHast ayquTOpHs YIS IPOBEACHHS 3aHATHI JIEKI[IOHHOTO
THUIA, 3aHSATUH CEMUHAPCKOTO THUIA, IPYIIIOBBIX U
MH/IUBUlyaJIbHBIX KOHCYJIbTallUl, TEKYIIEro KOHTPOJIS U
IpoMexXyTo4uHOU arrectanuu Ne 208

Komruiekt criennani3upoBaHHON Mebenn, ydeOHas JocKa,
9KpaH, MyJIbTUMEIUHHBINA NPOEKTOp, MUKpockonsl Mukpomen C-
1 (Bo BHEydeOHOE BpeMsI XPaHATCS B IIOMEICHUHN JUTSl XpPAaHESHHS
1 IPOQHITAKTHIECKOT0 00CITy>KHBAaHHS YIeOHOT0 000pyJ0BaHUS
Ne 204B)

VYueOHast ayquTOpHUs IS IPOBEACHUS 3aHATHI JIEKI[HOHHOTO
TUIIA, 3aHATHH CEMHHAPCKOTO THUMA, TPYIIOBBIX U
WHIUBUAYaTbHBIX KOHCYIbTALUH, TEKYIIEro KOHTPOIS U
npoMexyTouHoi arrectanuu Ne 205

Kommiexrt cnenuanusnpoBaHHoil Mebenu, yaeOHas 10cKa,
MuKpockonsl Mukpomen C-1 (Bo BHeyueOHOE BpeMs XpaHATCS B
MOMEILCHHUH U1 XPaHeHHUs U TPOQUIIAKTHIECKOTO
obcyxuBaHus yaeOHoro o6opynoBanus Ne 204I), ycraHoBka
JUIS IPOBEACHHMS INTAMEHHOTO SMUCCHOHHOTO aHanm3a ([IOM-
02), HabOp XMMHUYECKOH MOCYIBI JJIsl IPUTOTOBICHUS
HCCIIeayeMbIX 00pa3nos; crekrpodoromeTpsl CO-10, CD-18,
CD-46; potoxomopumeTpsl KOK-2, DOKM — 56, HaGOpHI KIOBET
13 ONTUYECKOTO M KBapIIEBOTO CTEKNA; CIEKTPO(IyOpUMETp
Hitachi; moMuHECIICHTHBII MHKPOCKOIT; YCTAHOBKA ISt
perucTpanuy OMOXEeMUITIOMUHECIIEHIUHY; YCTAHOBKA IS
OIIpe/IeNICHNSI CTENIEHH NOJIPU3any (IIyopeCIeHIINY;
TOMOTEHE3aTOPBI, BCTPSIXHUBATEIH, aHATUTHYECKUE BECHL,
mucTwnIATop J13-4, cymmibHbI mkad, TepMOoCTar,
XOJIOJIMIIEHHK, HAOOPHI PEaKTHBOB, XUMHYECKast OCYy/a.

12




[Tpunoxenue

®OH/I OHEHOYHbBIX CPEJACTB
TEKYIero KOHTPOJIsi / IPOMeKYTOYHOU aTTeCTAIUH 00YYAIOIINXCSI
npu ocsoenuu OIIOII BO, peamusyromeit ®I'OC BO

Kadgeopa
Paouobuonocuu u 6uogusuxu umenu akaoemura A./]. bernosa

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

«Duzuka»

HanpagJieHue noaroToBKu
36.03.02 300TexHus

YPOBeHb BbICHIET0 00pPa30BaHus
OakaaBp

¢popma oOyuenus: OYHast/0YHO-3a09HAST
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1. OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI (MOY JISA)

OL[GHKa YPOBHA y‘I€6HBIX I[OCTI/I)KCHI/II;'I 06yqa}oumxcs1 M0 OJUCHUIIJIMHE OCYHICCTBIIACTCA B BUAC
TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U HpOMeX(YTOqHOﬁ aTTrecranuu.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 10 JMCHHUIUINHE OCylecTBIseTcs: B (hopmax:
1. Ompoc
2. Tect

IIpomexyTouHas aTTecTANMS MO TUCHUILINHE OCYIIECTBJIsIeTCsl B (hopme:
Ouynag dopma 00yUYEHUs: 3a4eT C OLIEHKOU
OunHo-3a04Hasg hbopma 0OyUEHHUs: IK3aMEH

2. COOTHOIIIEHUE MOKA3ATEJIEA U KPUTEPUEB OIIEHUBAHWA KOMITIETEHIIUI
CO IIKAJIOH OIEHUBAHWSA U YPOBHEM X COOPMHUPOBAHHOCTH

IInanupyembie Kpurtepuu oneHuBaHus pe3yJbTaTOB 00y4eHHs Ixana oueHnBaHUA YpoBennb
pe3yJabTaThl 00y4YeHuUst chopmMupoBaHHON
KOMIIeTeHIUU
OIIK-4

OIIK-4 Cnocoben
000CHOBEIBAThH U
peann3oBbIBaTh B

I'my6okue 3HaHKS 0 MPOPECCHOHATIBHOM NEeITENILHOCTH OTin4yHO Bricokwii
COBPEMEHHBIX TEXHOJIOTHI C HCTIOIb30BaHUEM
MPUOOPHO-UHCTPYMEHTAIBHOM 0a3bl M UCTIOIH30BAThH

npo¢ecCHOHANBHOM OCHOBHbBIE €CTECTBEHHbBIE, ONOJIOTHYECKHE U
ACATEIBHOCTH npodeccuoHaNbHbBIE TIOHATHS, a TAKKE METOIBI IIPU
COBPCMCHHBIC peeHn oouenpodeccHoHaIbHbIX 3a1a4.
TCXHOJIOTHH € HecymectBeHHbIe 0mMOKN B 3HAHUH MPO(ECCHOHATBHOM X I i
e —" 0 0pOIIIOo OBBIIIEHHBII
JeATeIEHOCTH COBPEMEHHBIX TEXHOJIOTHH C
npuOOpHO- v
. HCIIOIb30BaHHEM PUOOPHO-UHCTPYMEHTAILHOM 0a3bl 1
HHCTPYMEHTATbHOH 0a3bl
HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHBIE, ONOJIOTHUECKUE
1 UCTIONIb30BaTh
U npodeccuoHaIbHbIe OHATHS, a TAK)XKE METOIBI IIPU
OCHOBHBIE €CTECTBEHHEIE,
peneHny oduienpodeccHoHaIbHbIX 3a1a4.
Ouosormeckue n ®parMeHTapHbIC IPEICTABICHUS O MPOPECCHOHATBEHOM i
NpodeccHOHANbHBIE P p p p Y I0BIETBOPHUTEIBEHO [Moporossrit

JeATEIILHOCTH COBPEMEHHBIX TEXHOJIOTHIA C
HCIIOJIb30BaHHEM MPUOOPHO-UHCTPYMEHTAIBHON 0a3bl 1
HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHBIE, ONOJIOTHUECKUE

U npodeccuoHa bHbIe TIOHATHS, a TAK)XKE METOIBI IIPU
pertieHnn o0uenpodecCHOHAIbHBIX 331au.
Otcyrersue 3HaHUiT 0 IPO(ECCHOHAIBHON NEATENBHOCTH | HeynoBIeTBOPHTENHHO

COBPEMEHHBIX TEXHOJIOTHI C HCIIOIB30BaHHEM
MPUOOPHO-WHCTPYMEHTAIBHOM 0a3bl H UCTIONB30BATh
OCHOBHBIE €CTECTBEHHBIC, GHOJIOTHYECKUE U
npodeccuoHabHbIEe TIOHATHS, @ TAKXKE METOJIBI ITPH
pelieHny o01enpodecCHOHANBHBIX 331au.

MOHSTHSL, & TAKXKE
METO/IbI [P PEIIEHUN
o0r1enpodecCHoHaTbHBIX
3aj1a4.

He chopmupopan

3. TEKYIIMI KOHTPOJIb U MPOMEKYTOYHASI ATTECTALIMSI OBYUAIOIUXCS 110
JUCHUILIMHE (MOJIYJIIO)

Texkyumii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOLIUXCSH:

Ne HanmeHnoBaHue pa3aena dopma TeKylero
pasi P yut OueHoYHbIE CpeACTBa UK
n/n JUCUHMUILIMHBI KOHTPOJIs
1.0 1B UKL,
1. KunemaTrka MatepuaabHON TOUKH. - YIpoc - DAHK BOTIPOCOB K OTIp ocuy HUIK-2;
2. Tect 2. baHK TeCTOBBIX 3aJaHUIl
NIK-3
[TonsiTre o TepMoAMHAMUKE, 1. bank BompocoB k onpocy HNIK-1,
TepMOoMHAMUYECKUE (YHKIIHH, 2. baHk TecTOBBIX 3aMaHUI HUIK-2;
2. TEPMOJUHAMUYECKHE YCIOBHS lé anp oc HUJIK-3
. Tecr
CaMOCTOSITEIILHOT'O MTPOTEKAHHS
npolecca peakiuu.
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DNeKTPOCTaTHKa, 1. baHK BOIpoOCOB K OIpocy HNIK-1,
3JIEKTPOCTAaTUYECKOE TI0JIE, 1. OHpOC 2. BaHK TeCTOBBIX 3a/laHUI HI[K'Z,
2. Tect WJIK-3
HaINpsKEHHOCTh, TOTEHLUAI.
DJIEeKTPOEMKOCTh ITPOBOTHHKA. 1. Ompoc 1. bank Bonpocos K onp ocy VIK-1;
K 2 T 2. BaHK TeCTOBBIX 3aIaHH HNJIK-2;
OHJIEHCATOPHI. . Tect WIK-3
MarsuTtHoe noJie ToKa B BaKyyMe. 1. baHk BOIIPOCOB K OIIPOCY HNAK-1,
OnbIThl DpcTena 1 Amiepa. 1. Onpoc 2. baHk TecTOBbIX 3ajaHUN HUIK-2;
MarnutHas uaayknus. CHIoBbIe 2. Tect UJK-3
JIMHUH MarHUTHOTO TOJIS.
L0 1. baHK BOIIPOCOB K OIIpOCy HNIK-1,
3aKOHBI IOCTOSIHHOTO TOKA. - DHpoc 2. baHK TeCTOBBIX 3aJaHUI HNJIK-2;
2. Tecr
NaK-3
L0 1. baHk BOIPOCOB K OIpoCy HNIK-1,
I'eomeTpuueckas onTuka. - D1poce 2. baHK TeCTOBBIX 3a1aHUI NaK-2;
2. Tecr
NIAK-3
BonnoBas ontuka. Kantosas 1. Ompoc 1. Banx Bonpocos K orpocy MIK-1;
5T 2. BaHK TeCTOBBIX 3aIaHHii HNJIK-2;
OIITHKA. . Tect WTK-3
Crtpoenue aroma. [Inanerapnas 1. baHK BOIIPOCOB K OIIpOCy HUIK-1,
MOJENIb aTOMa. TeopH;[ Bopa. 2. BaHK TeCTOBBIX 3aJaHui I/II[K'Z,
CtpoeHne 31eKTPOHHBIX HJIK-3
1. Onmpoc
o6onouek atoma. Ouznka
2. Tect
aToMHoro sapa. CoctaB u
XapaKTepPUCTUKU aTOMHOTO spa.
Hyxionsl. DHeprus cBs3H.

IIpome:xxyTouHasi aTTecTAIUA:
Crioco6 mpoBeieHUs POMEKYTOYHON aTTeCTALNU:

Ounag dpopma 00yUeHHs:

- 3a4€T ¢ OIIEHKOM MPOBOIUTCS BO 2 cemecTpe 1 Kypca.

Ouno-3a04Has popma 0OydeEHHUS:

- DK3aMeH MPOBOAMTCS BO 2 cemecTpe 1 Kypca.

Hepequb BHUJIOB OICHOYHBLIX CpeI[CTB, I/ICHOJ'II)?;yeMI)IX JJISL HpOMC)KYTO‘-IHOI\/'I arTecranguu 110
JTUCIMIUIHHE:

1. BaHk BOIIPOCOB K 3a4€Ty C OIIEHKOM/9K3aMeHY

4. OHEHOYHBIE MATEPHUAJIBI VIS TPOBEJAEHUSA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIUXCA MO JUCIUILIUHE (MOJIYJIIO)

OueHovHbIe MaTEePHAJIBI AJISl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH:
- KOMIUIEKT BOTIPOCOB i ompoca 1o auciuiuinie ([Ipunoxenue 1);

- KOMILIEKT TECTOBBIX 3aJaHUM 110 AUCLUIINHE (HpI/IJ'IO)I(eHI/Ie 2)

OueHovHbIe MaTePHAJIBI AJIS1 IPOMEKYTOYHOM aTTeCTAMM:
- KOMILIEKT BOIPOCOB K 3a4€Ty C OIeHKOI/3Kk3aMeny no auctuiuinae. (Ipunoxkenue 3);
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[Ipunoxenne 1

KoMmiekT BOIIPOCOB JId OIIPOCAa MO TUCHHUILIMHE (MO[[yJ'IlO)

[lepeyeHb KOHTPOJIBbHBIX BOOPOCOB Ul olieHKH KoMieTeHuuu OITK-4:

IlepeyeHb NpUMEPHBIX KOHTPOJIBHBIX BOIIPOCOB

Pa3znen Nel. Mexanuka v TepMOAMHAMMKA

. Uto u3yvaer mexanuka?

. laiiTe onpenenenre MEXaHU4eCcKoro nBvxkeHus. [Ipusennure npumepsl.

. Uneprus, uneptaocts, MCO.

. I, 11, 11l 3akonst HetoTona. @opmynupoBku. GopMyIibl.

. 3akoH BceMupHoro TsaroreHus. opmyna. DopmynupoBka. KTo oTkpbLi?

. UTo Takoe UMIYJbC T€JIa, UMITYJIbC CHIIbI?

. Kak ¢opmynupyercs 3aKkoH coOXpaHeHHsI UMITyJbca?

. UTo Ha3BIBaeTCsA MEXAaHUYECKOW paboToii (ompenencHue, 0003HaueHUE, SAMHUIIBI, popMmyra)?
9. Yto Takoe MOIIHOCTH (ompeeseHue, 0003HaueHrue, eAMHUIBI, (hopmyra)?

10. Yro Takoe KIIJ mammH 1 MexaHu3MoB?

11. Yro Takoe sneprusa? Kakue Buabl 3HEprun n3yvarorcs B paszaene «MexaHnukay?

12. Yro Takoe kuHeTHueckas sHeprusi? OT 4ero 3aBHCUT KHHETUYECKAast YHEPTUs?

13. Yro Takoe noreHuuanbHast 3Hepruss? OT 4yero 3aBUCUT NOTEHUUATIbHAS YHEPTUs?

14. Kak ¢opmynupyercs 3aKOH COXpaHEHHUsI YHEPTUU?

15. Yro Takoe konebanne? Kakue Buapl kojiebanmii?

16. KakoBbI OCHOBHbBIE XapaKTEPUCTUKH KOJIeOaTeIbHOIO Ipoiecca?

Yro takoe pe3oHaHc? Kakue yciaoBus HEOOXOIMMBI 711 OCYLIECTBICHUS pe30oHaHca?

UYro Takoe Temneparypa? YTo Takoe TEIIOBOE paBHOBECHE?

19.Yto Takoe abcomoTHas Temmeparypa? Uto Takoe abCOMIOTHBINA HYIb?

20. Yto Takoe arperaTHoe cocTtosiHue BemiecTa? Kakue BUJIbl arperaTHOro COCTOSIHUS BellecTBa?
21. Yro Takoe BHYTpEHHsIS SHEprus raza?

22. Kakue cymecTByIOT ClIOCOOBI U3MEHEHUsI BHYTPEHHEN SHEpTUn?

23. Yro npencTaBisioT coboit paboTta B TepMoanHaMHKe ((hopMysia, TeOMETPUUECKUi cMbIcT)?
24. YTo Takoe KOJINYECTBO TEIIOTHI?

25. Ilo xakuM QopMmynaM pacCUUTHIBAETCS KOJIMYECTBO TEIUIOTHI NPU HArpeBaHMM, IUIABICHUH,
UCHIApEHUHU, TOPEHUN?

26. Kak popmynupyercs nepBblif 3aKOH TEPMOJUHAMUKN ?

27. Kak npuMeHHUTb NEPBBIN 3aKOH TEPMOAMHAMUKH K H30Ipolieccam?

28. Yto npexncraiusier co0oii aanadaTHbli mporecc?

29. Kak ¢opmynupyercs BTOpoi 3akoH TepMoinHaMuKn? KakoBo ero craTucTuyeckoe HCTOJIKOBaHUE?
30. Yro Takoe TennoBoi ABUrarens? B uém 3akirouaeTcs NPUHIUI IEHCTBUS TEIIOBOTO IBUTATENA?

03N O A W~

Pazgen Ne2. DnexkrpuuectBo. Maruetusm. Onrtuka

1.Kakwue BUbI 3aps/10B CYIIECTBYIOT B IpUpoOe?

2. Kak B3anMOAENUCTBYIOT OJHOMMEHHBIE U PA3HOUMEHHBIE 3apsiIbl?

3. Omnprt Kynona. 3akon Kynouna. Cmbica noctosinaon — K.

4. B uem 3akiroyaercs (GU3MYECKUIH CMBICI JUAIEKTPUUYECKON MPOHUIIAEMOCTH CPEebl?

5. Yro npexacTapisieT cOOOH NEKTPUUYECKOE 0JIe M KAKUMHU CBOMCTBaMH OHO 00J1a1aeT?

6. JlaiiTe onpeneneHne HANPSHKEHHOCTH 3JIEKTPUUECKOT0 N0, EMMHUIBI HaNPSYKEHHOCTH.

7. Kakoit ¢hopMysoil BeIpaskaeTcsi HapsyKEHHOCTh AJIEKTPUYECKOTO MOJI B JAHHON TOYKE.

8.Kakoli BETMUNHOM SIBJIETCS HAIPSKEHHOCTD — CKAJIIPHOM MITM BEKTOPHOU?

9. Yto Ha3bIBaeTCS AJIEKTPUUECKON CHUIIOBOM TMHUEH (JIMHHEH HanpsHKeHHOCTH)?

10. Kak n300pakatoTcst ol yeAUHEHHBIX TOYEUHBIX (+) U (-) 3apsSA0B C TOMOIIBIO CHIIOBBIX JIMHUH?
11 Kak u300pakaroTcst moss ABYX To4YeuyHbIX (1), (-) ¥ pa3sHOMMEHHBIX 3aps/I0B, HAXOISIIMXCS OIU3KO

Jpar K 1pyry?
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28.
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30.
31.
32.
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34.
35.
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37.
38.
39.
40.
41.

42

. UTo Takoe 0JTHOPOAHOE IEKTPUUECKOE MOJE?
. Urto Takoe nanekTpoeMKoCcTh? KakoB (u3nyeckuii CMBICT 3JIEKTPOEMKOCTH YEIWHEHHOTO
OBOJHHUKA?
. UTo Ha3bIBaeTCs KOHACHCATOPOM UM KakoBa opMyJia 3JIEKTPOEMKOCTH KOHIeHcaTopa?
Yro nmpencTaBisieT co00i 3IEKTPUIECKUN TOK?
. Kakue ycrnoBust HeOOXOAUMBI AJIs1 CYIIECTBOBAHUSI 3JIEKTPUUECKOTO TOKa?
Kak popmynupyercs 3akon Oma s yyacTka memnu?
Uro Takoe anexkTpuyeckas 1ernb? KakoBbl OCHOBHbBIE 3JIEMEHTHI DJIEKTPUUYECKON 1enu?
Yro Takoe nctouHuk Toka? KakoBa ero posib B 2JIEKTpUUYECKON Lienu?
Uro takoe DJIC (anekTpoaBMKymas cuja)?
Yro mpencTasisieT coboil mocnenoBaTeIbHOE COSAUHEHNE TPOBOIHUKOB?
Uro npencrasiger co0o0il mocienoBaTeIbHOE COeIMHEHNE TPOBOIHUKOB?
Uro npencrasiser co00il mapaielbHOE COSAMHEHUE TPOBOIHUKOB?
Uro npencrasiser co00il cMeaHHOE COeTUHEHUE POBOTHUKOB?
Kak popmynupyercs 3akon Oma asst MOIHOM enu?
UYrto Takoe paboTa ANMEKTPUIECKOTO TOKa (OIpeaesieHne, 0003HaYeHHEe, SIUHULIBI, (opMyra)?
Urto Takoe MOIIHOCTH JICKTPHUSCKOTO TOKA (ompeesieHue, 0003HaueHUE, SAUHUIIBI, opMya)?
Kak ¢opmynupyercs 3akon Jxoyns — Jlenna?
UYro mpencTapisieT co00ii MarHUTHOE TOJIE?
Yto Takoe maruut? Kakue BUIbI MAarHUTOB?
Uro npencrasiisieT co00# CBSA3b MEXY 3JIEKTPUUYECKUM U MarHUTHBIM MOJEM?
Uro npencrasisger co00il KOPMyCKYISIPHO-BOIHOBOM Tyann3m?
Kak popmynupyroTcst 3aKOHBI T€OMETPUIECKON ONTHKH?
Yro Takoe nmuH3a? Kakue ObIBarOT BUIBI JIUH3?
Kaxue Buibl n300paskeHUN MOKHO MOIYYHUT C IOMOIIBIO JINH3?
Uro npencrasisger co00il BOTHOBOE CBOMCTBO AUCTIEPCHS?
Uro npencrasiisier co00il BOTHOBOE CBOMCTBO MHTEpDepeHIHs?
Uro npencrasisger co0oil BOTHOBOE CBOMCTBO AU PAKIIHS?
Yro mpencTaBisieT co00i BOITHOBOE CBOWCTBO MOJSPU3ALIUS?
Kak pacnpocTtpansercsi CBET ¢ TOUKH 3pEHUsI KBAHTOBOW TEOPHH?
Urto takoe poroaddext? Kto u3 yuénsix uccinemoBan porodrpdext?
. B xakux o0nacrsax npumensiercsa ¢porodpdexr?

Paznen Ne3. AToMHas u sijiepHast pusnka
KaxoBs! 6b11H 1IpeicTaBIeHUS YUEHBIX O CTpOeHHH atoma J1o XIX Beka.
Kakue uccnenoBanus npoBOIWIINCH YIEHBIMU B o0s1acT cTpoeHus atoma B XIX u B XX Bekax.
Kaxue monenu ctpoeHust aroma ObUTH IPEIOKEHBI YUEHBIMU.
Yro Takoe nazep? UTo Takoe MHIYIIUPOBAHHOE U3ITyUeHHE?
B kakux o65acTsax NpuMeHsieTcs Ja3epHoe U3IydeHe?
Yro nmpencTasinseT co0oi cTpoeHne aToOMHOr o siipa?
Uro Takoe paauoaKTUBHOCTH?
Yro npencTaBisOT COO0H siiepHble peakuuu?
Urto Takoe sHeprust cBsizu?
Yro Takoe aedekt macc?
Yro mpencraBisieT co0oit ssaepHbIid peakTop? KakoBbl €ro OCHOBHBIE KOMITOHEHTHI?
Yro npencTaBisOT COO0H 3JIeMEHTapHbIe YaCTHIIbI.
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Kpurtepun onenuBanns y4eOHbIX AelCTBUH 00yYaOIIMXCS NPU NPOBEJACHUH ONPOCA

Otmerka Kpurepuu ouennBanus

OTJIMYHO o0y4aronmiicss 4eTKO BBIPAXKaeT CBOIO TOUKY 3PEHUS 110 PACCMaTPUBAEMBIM BOIIPOCaM, IPHBOAS
COOTBETCTBYIOIME IPHMEPEI

XOPpOIIO 00yJaronuiicst TOIyCKaeT OTAeIbHBIC IOTPEIIHOCTH B OTBETE

YIIOBJIETBOPHUTEIILHO oOyuaronuiics 0OHapyXuBaeT MpoOesbl B 3HAHUAX OCHOBHOTO Y4e€OHOTO M HOPMaTHBHOTO MaTepHalia

HEyI0BJIETBOPUTENIBHO oOyuyaronuiicss 0OHapyXHBAET CYIIECTBEHHbIE IPOOEIBI B 3HAHUAX OCHOBHBIX NOJIOKEHHUIT

JHCIMIUTHHBI, HEYMEHHE C TIOMOIIBIO TPETIOaBaTels IOTYYUTh IPABUIBHOE PELIEHHe KOHKPETHOM
MIPaKTUYECKOM 3a/1auu
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[Ipunoxenue 2

KoMIJ1eKT TeCTOBBIX 3aJaHUM 10 JUCIHUILIMHE (MOI[y.TIlO)

TecToBble 3ananus st oneHkr komnereHmuu (OITK-4):

Tectol

IIpumepHBIEC TECTOBBIE 3aJaHIIS:

MexaHuka

1. Uto Takoe MaTepuanbHas TOUKa B (pu3nke?

A) MunnManabHas YaCTHIIA BEIIECTBA CO BCEMH €T0 CBOWCTBAMH.

b) Temo, pasmepamu KOTOPOTO B JAHHBIX YCIOBHUAX MOXKHO MTPEHEOPEUb.

B) Teno, Bce TOYKM KOTOPOTO ABHIKYTCS IO OJIMHAKOBBIM TPACKTOPHUSIM.

I') Touka, K KOTOPOH MPHUIIOKEHA CUJIA.

2. Paccrostane mexy roponamu M u K pasro 250 kM. OmHOBpEeMEHHO U3 000MX TOPOJIOB HABCTPETY IPYT

JpyTy BBIE3XKAOT 2 MamuHbl. BeiexaBmas u3 M aBmxkercss co ckopocTeio 60 km/4, BelexaBmiag u3 K — co
ckopocThio 11 M /c. Ha xakom paccrostHuu (s) OT roposa M BCTpeTATCs MalllMHBI U Yepe3 Kakoe Bpems (t), mocie
BbIe3z1a?

A) t=2,5¢, s=180 kmM;
b) t=2,9¢, s=170 kwm;
B) t=2,5¢, s=150 kmM;
I') t=2,3c, s=160 xm.
3. C xpblm 37aHUs BBICOTOM h =16 M yepe3 oIMHAKOBBIC MPOMEKYTKHA BPEMEHH MaJaroT Karlld BOJBI,

MIpUYeM MepBas yaapsercs 0 3eMJII0 B MOMEHT, KOT/Ia IATasi OTAeNsAeTcs OT Kpbli. Ha kakux BbIcOoTax Haj 3eMIeil
OynyT BTOpast, TPEThS U YETBEPTAas KAIUIM B MOMEHT yZapa NepBOH KaIUTH O 3eMJII0?

A)8;12u 15 m;

B) 7,5 13 u 15 m;

B)6;11u 14 m;

N7;12u 15 m.

4. Kakyl TOpU30HTAIBHYIO CKOPOCTH CIIEYEeT COOOIIUTH TeNny, YTOOBI OHO JIETENI0 MapajuieldbHO

MOBepXHOCTH 3emiu Baoib dkBaropa? Pammyc 3emmn (R) Ha sxBatope paBeH 6400 kM, ycKOpeHHE CBOOOTHOTO
nazeHus (g) IpuHATH paBHBIM 9,7 m/c2.

A) 12000 m/c;

b) 8800 m/c;

B) 7900 m/c;

I') 6500 m/c

5. Ilapuk Maccel m MOJJIETAET K CTEHKE CO CKOPOCTHIO V MO HAMPABJICHHIO HOPMAJU K CTEHKE, yIpPyro

yaapsiercsi 00 Hee W OTCKaKMBaeT C TAaKOW )K€ IO BEJMYMHE, HO HAIPaBIEHUIO, CKOPOCTBIO. YKa3aTh BEITUUYMHY U
HanpasieHue ummynbca (P), kotopsiii ctenka cooOmmna mapuky. C kakoit cpenneii cunoit (F) neiicrBoBan mapuk
Ha CTEHKY, €CJIM yJap IpoJoJLKacs t ceKyH[?

A) P=-mv/2, F= mvlt;

B) P=-mv, F=2mv/t;

B) P =-2mv, F = 2mv/t;

INP=-2mv2/2, F=mv2/t

6. YcioBus 1 Borpochl 3aaaHust Ne5, HO yap Obu1 aOCOIIOTHO HEYNPYTHil.
A) P=-mv/2, F= mvlt;

B) P=- mv, F= mvit;

B) P=-mv, F=2mv/t;

N P=-2mv2/2, F=mv2/t

TepmoauHaMuka

1. Uto Takoe Temneparypa?

A) BennuuHa, MponopIroHanbHas CpeTHEN CKOPOCTH IBMKEHHUS MOJIEKYIL.

b) Bennuuna, mponopiinoHanbHas CpelHEN CKOPOCTH MOCTYNATENFHOTO JBMYKEHNS MOJIEKYIL.

B) Benuuuna, mponopuuMoOHaIbHAs CpelHEeH KUHETHYEeCKOH SHEpPruM IOCTYNATeNbHOTO JBIKEHUS

MOJIEKYIL.
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I") Bennuunna, mponopiinoHAIbHASI CpEeTHEH KUHETHYESCKOW SHEPTHH MOCTYIATEIFHOTO M BpaIlaTeIbHOTO
JBYOKCHUS MOJIEKYIL.

2. KakoBa cpenmHsisi CKOpOCTh MOJIEKyJd a3zora mpu koMmHaTHOM Temmepatype (T=300K)? (xoHcTanTa
Bonbrumana k=1,4*%10-23 JIx/K; yauBepcanbHas razobas nocrosiuHas R=8,31/xx/M*K, uucio Aoranpo 6*1023)

A) 1000 m/c; B) 500 M/c; B) 125 m/c; I') 250 m/c.

3. [ToueMy MOIIEKYIBI pA3THYHBIX Ta30B UMEIOT PAa3INIHYIO TEIIOEMKOCTH?

A) U3-3a pa3nu4HOil MOJIEKYISIPHOW MacCHhl.

b) U3-3a paznmuaHOTro 3HAYCHUS CTEIICHEH CBOOOIEI.

B) Uz-3a pa3muyHBIX CKOPOCTEH, COOTBETCTBYIONIEH OAHOMY W TOMY J>K€ 3HAYCHHUI0 KHHETUYECKON
SHEPIHH.

I') M3-3a pa3nuuHON MIIOTHOCTH MPU OJJHOM H TOM K€ JJaBJICHHH.

4. Kakossl 3Hauenust Cv u Cp mis 1 Mo a3oTa.

A) 20,78 u 29,09 Ix/M; B) o6e 20,78 1xx/M; B) 12,47 u 20,78 1xx/M; I') 29,09 u 28,40 /M.

5. KakoB ¢usnueckuii cMbICl yHHMBepcalnbHOW ra3oBoil moctosHHOH (R)? (Moxer ObiTh Oomee |1
MIPaBUIILHOTO OTBETA)

A) IlpounsBenenne napneHus u o0bemMa 1 MOJIS HaeaTbHOTO Ta3a TP KOMHATHOW TeMIIepaType.

b) PaGora, coBepmaemass 1 MoyieM uaeanbHOTO rasza NMpH HarpeBaHWd Ha | Tpagyc MpH MOCTOSHHOM
JaBJICHAN.

B) 3nauenune PV/Tisa omHOro Montst 1r000T0 HIlealbHOTO Ta3a paBHO R.

I') 3nauenue PV/T nns ogHOrO JIMTpa JIFOOOTO HJICAILHOTO ra3a paBHO R.

6. HaiiTu cymMMapHyI0 3HEpPIHIO MOCTYNAaTENbHOTO JBM)KEHUS MOJIEKyn 1 rpamMma a3oTa Mpud KOMHAaTHOM
temneparype (T=300K).

A) 250 [Ix; B) 125 Ixx; B)300 dx; I') 200 dx.

7.Kakoii mporiecc B TepMOAMHAMUKE HA3bIBAKOT 0OPaTHMBIM?

A) KoTopsiii MOKHO TIPOW3BECTH B OOpPAaTHOM TOPSAKE, TO €CTh BEPHYTh CHCTEMYy B IEpBOHAYaIHHOE
COCTOSTHHE.

b) IIponecc, npu KOTOPOM CHCTEMY MOKHO BEpHYTh B MEPBOHAYAILHOE COCTOSIHUE, TIPOUISl BCE CTAINH B
00paTHOM TMOPsAKE U HE IPUBHOCS B CUCTEMY HOBBIX KOMIIOHEHTOB.

B) IlIpomecc, KOTOpBIIi MOXET NPOTEKaTh OJHOBPEMEHHO B IMPSIMOM W B OOpaTHOM TIOPSIKE H
XapaKTEPU3YIOIIMICS KOHCTAHTON paBHOBECHSL.

I') Lukimudeckuii mporecc, B KOTOPOM BCS TOJIYYCHHAs CUCTEMOM TEIUIOBas SHEPrus TpaHCHOpMUpPYeETCs B
pabory.

8. B uzonmmpoBaHHOM 00BEME, HAXOAIIEMCS Ha TIOBEPXHOCTH 3E€MIIH, TIPOU3BOIAT CIEAYIOIIHE JeHCTBHS:

1)CxuraroT onpeeieHHOe KOJTHMYecTBO OSH3MHA U QUKCUPYIOT BBIICIHMBIIEECs KOJMUECTBO TeIUIOTE. OHO
paBno Q1.

2) 3anuBarOT 3TO ke KOJIMYeCTBO OeH3MHA B OeH300aK aBTOMOOMIISI. ABTOMOOWIIL COBEpIIIAET JIBIKCHHE B
npejenax JaHHOrO oObeMa M OCTaHABJIMBAECTCS TOCIE TOJHOTO Pacxoja TOIUIMBA. BrinenuBiieecss KOIMYECTBO
TeII0THI paBHO Q2.

DTO e KOJIMYECTBO OCH3WHA 3aIMBAIOT B 0aK JBUTATENS MOIBEMHOrO MeXaHH3Ma. BeH3WH TMOJIHOCTHIO
pacxoayercss Ha mnoabeM rpy3a Maccsl M Ha BbicoTy H. I'py3 mocne mnoasemMa ocrtaercs Ha BbicoTe H.
BrigenuBiieecst KOTUYECTBO TEIIOTH paBHO Q3.

4)Bce To *e, uto U B (3), HO Tpy3 TOCJe MOAHATHS Ha BBICOTY H cphiBaeTcs M aOCONIOTHO HEYIPYTo
najaeT oOpaTHO Ha 3eMJII0. BeienuBIeecs KOIMYeCTBO TEIIOTH paBHO Q4.

Kak cootHocsTCs Mex ity coboit Q1, Q2, Q3 u Q47

A) Bce paBHBI Mex1y cO0Oi.

b) Q1>Q2=Q3=Q4.

B)Q1=Q4>Q2=Q3

I Q1=0Q2=Q4>Q3

DIIEKTPUIECTBO U MarHETH3M

1. Yto Takoe 3eKTPUIECKOE mose?

A) CwuiloBble JIMHUM, UCXOMASIIUE W3 TOYKH, B KOTOPOW pACIOJOXKEH 3apsija, Oiaromapss KOTOPBIM
obecrneunBaeTcsl B3aUMOJICHCTBHE C APYTUMH 3apsIaMHU.

b) Bun martepuu, 3amoJIHAIONICH MPOCTPAHCTBO, OKPYXKAIOIIEE 3apsjl, MOCPEICTBOM KOTOPOW 3apsiibl
B3aMMOJICUCTBYIOT MEXKIy COOOH.

B) Ilpou3BeneHne TUIOTHOCTH CHJIOBBIX JIMHUH Ha TUIOIIAJh 3aMKHYTOH MOBEPXHOCTH, OKPYXKAIOIICH
3aps.
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I') BemecTBO, 3amonHSAIONIEE MPOCTPAHCTBO, OKPYXKAOIMIEe 3apsill, MOCPEACTBOM KOTOPOTO 3apsbl
B3aUMOJICUCTBYIOT MEXKIy COOOH.

2. Cohepa pammycaR= 30 cm 3apspkeHa no motennuana @0 = 500B. OmpenenuTs HANPSHKEHHOCTh U
MOTEHIIMAN MOJIS B TOYKE, PACHOJI0KEHHON Ha paccTosiHUM a=70 CM OT MOBEPXHOCTH CEPHI.

A) 300 /M u 150 B. b) 150 B/M 1 300B. B) 150 B/M 1 5008. I') 150 B/M m 150B.

3. Uto Takoe HanpsHDKEHHOCTH DJICKTPUIECKOTO TT0JIs?

A) Cuna, ¢ KOTOpOil osie AeUCTBYET Ha €IUHUYHBIN 3apsi/ B JaHHOM TOYKe POCTPAHCTBA.

b) PazHOCTh MOTEHITMAIOB MEXKIY JAHHON TOYKON 1 OECKOHEYHOCTHIO.

B) Pa3HOCTh MOTEHIIMATIOB MEX Ty IBYMS TOYKaMH IMPOCTPAHCTBA, OTCTOSAIINMHE APYT OT APyTa HA CIUHUILY
JUIAHBI,

I') Cuna, ¢ KOTOpO#i MoJie AEHCTBYET Ha OTPE30K MPOBOJHUKA €IUMHUYHOHN JJIMHEL, 10 KOTOPOMY TE€YET TOK
cunoit 1 amnep.

4. Cucreme IpOBOAHMKOB, cCOcToAlIed M3 ABYX cdep c¢ pammycamu Rlu R2, coemmHEeHHBIX MPOBOIIOM,
coOOIMIM HEKOTOPBIX 3apsa. OnpeaenanTs COOTHOILICHUE HAMPSKEHHOCTEH moiist y nmoBepxHoctel cdep. Cheps
HaXOATCS JOCTAaTOYHO MOajeKo APYr OT JApYyra, TaK YTO B3aMMOICHCTBHEM CO3/IaBA€MBIX HMH TIOJEH MOXKHO
peHeOpeYb.

A) EI/E2 =R22/R12. b) E1/E2=R2/R1. B) E1/E2=R1/R2.T') E1=E2.

5. Urto Takoe moTeHIIaN IEKTpUIecKoro mojsi? (MoxeT ObITh Ooee 1 IpaBHIIBHOTO OTBETA).

A) lloTeHnmanpHas SHEPrusi, KOTOPOH 00JamaloT JBa HEMONBIDKHBIX 3apsia, PACIIONOKEHHBIX Ha
paccrosiHuM R apyr ot npyra.

b) Pabora, KOTOpYIO Haflo COBEPIINTH, YTOOBI IEPEMECTUTH €AMHUYHBIN TTOJIOKUTEIBHBIHN 3apsia U3 TaHHOMH
TOYKH B OECKOHEYHOCTb.

B) Cuna, ¢ xoropoil mosie BO3IEHCTBYET Ha €AMHUYHBIN 3apsAl, YMHOXEHHas Ha pPAcCTOSHHE MEXIY
€AMHUYHBIM 3apsJIOM U 3apsiIoM, CO3AA0IIEM T0JIE.

I') PaGorta, KOTOpPYH HaJ0 COBEPIINTH, YTOOBI MEPEMECTHUTh CIUHUYHBIA OTPHUIATEIHHBINA 3apsal U3
OECKOHEYHOCTH B JAHHYIO TOUKY.

6. Mexny oOkimankaMu TUIOCKOTO KOHJIEHCATopa BBOJUTCS MapajlieIbHO OOKIaJKaM MeTaJuIndecKast
TUTACTHHA TONIMHON a. OmpenennuTh eMKOCTh KOHIEHCAaTOpa ¢ TUIACTHHOM. PaccTosiHue Mex 1y oOKIaJKaMu paBHO
d, mromaan oOKIag0K M IUTACTHUHEL S, a<d.

A) €0eS/d. B) €0eS/(d+a). B) €0eS/(d-a). I') €0eS/(d-0,5a)

7. B kakux ciydasx OyneT BO3HHKaTh MarHuTHOE rmoJie? (MosxeT ObITh Oojice 1 mpaBUIIBHOTO OTBETA).

A) 3apspkeHHas 9acTHUIA JBMXKETCS OT OJHOW OOKIIAJKH 3apsHKEHHOTO TUIOCKOTO KOHJEHCATOpa K APYTOH
CTPOTO MEPIEHIUKYIISIPHO OOKIIaIKaM.

b) 3apsxeHHast yacTuIa IBHKETCS MEXAY OOKIaIKaMH 3apsKEHHOrO IIOCKOTO KOHZIEHCaTopa CTpPOro
MapajuieIbHO 00KIIaKaM.

B) /IBe 3apspKeHHBIE YACTHIIBI IBIXKYTCS B BAKyyMeE C OJIMHAKOBOM CKOPOCTHIO MAPAIIIENEHO IPYT APYTY.

I') IBe 3apsKeHHbIE YaCTHILIBI JBUKYTCSI HABCTpPEUY APYT APYTY.

8. Ilnockuit koHaeHCaTOp 3apspkeH A0 HampspkeHus UO=50B m OTKITIOYEH OT HMCTOYHHKA. PaccrosHue
Mexay oOkmaakamu d=5SmM. Halitin Hanpspkenne Ha koHneHcaTope (U) mociie BBeIeHUs MapayuiebHO O0KITIaIKaM
METAJITTNYECKOH IIaCTUHBI TOJIIIMHBI a=1 MM.

A)408.b)308.B)358.1)45B.

9. B uentp npoBogsmiei chepsl paamyca RmomemieH TodeuHbld 3apsia . UeMy paBHa HamNpsHKEHHOCTH
nonst E1 B Touke, orcrosimeit oT uentpa Ha paccrosHue R1<R, um nanpsbkeHHocts E2 B TOuke, oTcrosimiei oT
IIeHTpa Ha paccTosiHue R2>R?

A) El=g/4 ne0 R1, E2=q/4 ne0 R2. b) E1=q/4 ne0 R12, E2= q/4 ne0 R22. B) E1=q/4 ne0 R12, E2=0.I")
E1=0, E2=q/4 0 R22.

10. Yto mopokaaet aneKTpoMarHuTHele BoHBI? (MoxkeT ObITh Ooliee | MpaBUIBLHOTO OTBETA).

A) TloctossHHOE MarHUTHOE ToJie. b) 3eKTpoH, ABWKYIUIMICS C MOCTOSHHON CKOPOCTBIO B Bakyyme. B)
3JIEKTPOH, ABWXKYIIMKACS 110 Kpyry. [') anexTpoH, coBepatommii KojaeOaHus.

OnTrka. ATOMHAs U siiepHast pu3uKa.

1. Kak n3MeHuTCs yroa Mex1y HaJaroliiM Ha TPaHMIly pa3Jiena IByX CPel U OTPaKEHHBIM JIy4aMHU CBETa,
€CJIM yToJl MaJieHus1 yMeHbIuTcs Ha 100?

a) OCTaHEeTCsl HeM3MEHHBIM; 0) ymeHbmuTcs Ha 100;

B) ymensmmtcs Ha 200; 1) yBenmmuutces Ha 100; x) yBenuaurces Ha 200.
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2. HapucyiiTe mamarommii, OTpa)XEHHBIH W MPEITOMIICHHBIN JTy4YH, €CJIM CBET Ha TPAaHUITY pa3zeiia IByX Cpel

TajaeT U3 ONTHYECKH O0Jiee TIIOTHOM Cpeabl B ONITHYECKH MeHee IIoTHYIO ( ). OmpenenuTe COOTHOMECHNE MEXKITY
YTJIOM MAJACHUS | YTIIOM MPETOMIICHHSL.

a); 6) ; B) 1) .

3. Yron nmageHns qyda cBeTa Ha 3epKaIbHYIO TOBEPXHOCTH paBeH 15°. UeMy paBeH yrox oTpaxeHus?

a) 30°; 0) 40°; B) 15°.

4. YenoBeKk CTOUT Ha PACCTOSIHUU 2 M OT TIOCKOTO 3epKana. Ha kakoM paccTOsIHUHM OT ce0s1 OH BUIUT CBOE

n3o0pakeHue?

a)2wm;0) 1 m;B)4Mm.

5. ®okycHOe paccTosIHUE COOMparoIeH TMH3BI PaBHO 25 cM.YeMy paBHa ONTHYECKAs CHJIA JIMH3BI?
a) 25 nntp; 6) 4 notp; B) 0,25 noTp.

6. KorepeHTHBIMU Ha3bIBalOTCS BOJIHBI, KOTOPBIE UMEIOT ...

a) OJJMHAKOBBIC YaCTOTHI; 0) OJJHMHAKOBYIO TOJISIPU30BAHHOCTB;

B) OIMHAKOBBIE HAaYaNbHBIC ()a3bl; T') MOCTOSIHHYIO Pa3HOCTh (a3;

1) OIMHAKOBBIE AMILIUTYIbI.

7. OnIMHAKOBO HalpaBlIeHHbIE KOJIEOAHUS ¢ YKa3aHHBIMH [I€PUOIaMH OyAyT KOT€PEHTHBI B CIIy4ae ...
a)T1=2¢;T2=4¢;0)Tl=2¢;T2=2¢;

B)Tl=2c¢c;T2=4c¢c;1)Tl=2¢; T2=2c.

8. OnTudeckast pa3HOCTh XOJa JBYX BOJH MOHOXpomartndeckoro csera 0,6 A. PazHOCTB (a3 3THX BOIH

paBHa ...

a) 0,3m; a) 0,6m; B) 0,77; 1) 1,27
9. Eciii Ha TyTH OJHOTO W3 JIBYX KOT€PEHTHBIX JydYel MMOCTABHTH CHHIOK TOHKYIO IUIACTHHKY, & Ha ITyTH

BTOPOTr0 — KPacHyIo, TO UHTep(epeHINOHHAs: KapTHHa OyeT MPeACTaBIATh YepeJ0BaHHE M10JIOC ...

JUINHOM

a) KpaCHBIX, CHHUX; 0) YEPHBIX, KPACHBIX, CHHUX;

B) (PMOJNIETOBBIX, YUEPHBIX; T') HTEP(HEPEHIIMOHHON KapTHHBI He OyIeT.

9. Ha mens mmupuHO#, a = 6A mamaeT HOPMAIBHO MapauIeIbHBINA IMy9OK MOHOXPOMATHYECKOTO CBETA C
BOJHBI A. CHHYC yriia Tudpakiuy, o4 KOTOPbIM HAOII0IaeTCsl MUHUMYM BTOPOTO TOPSI/IKA, PaBEH ...

a) 0,42; 6) 0,33; B) 0,66; 1) 0,84.

10. IomoBuHa mUMPaAKIIMOHHONW PEIIETKH TEPEKPHIBAETCS C OJHOTO Kpas HEMpO3padyHOW Mperpaaoi, B

pe3ysbTaTe 4ero YMCio Iiefied yMeHbIIaeTcs B 1Ba pasa. [Ipm 5ToM B AudpakqroHHON KapTHHE HpPOH30iIeT
U3MEHEHUE ...

a) N3MEHSIETCS TTOJIOKECHHE TIaBHBIX MAaKCHMYMOB;

0) yMeHbIIaeTcsl IUPUHA MAKCUMYMOB;

B) BBICOTA LIEHTPAIHHOTO MAKCUMyMa YMEHbIIIaeTcs B 4 pasa;

') HIYETro He U3MEHUTCH.

11. Snpo aToma COCTOUT U3 ...

a) IPOTOHOB; 0) JIEKTPOHOB U HEHTPOHOB;

B) HEMTPOHOB U MTPOTOHOB; T') KBAHTOB.

12. Ilepuon nonypacnaja paJd0aKTUBHBIX SJIep — ATO ...

a) BpeMs, B T€YEHUE KOTOPOTO YHCIIO PaAHMOaKTHBHBIX siep B 0Opasiie ymeHbinaercs B 10 pas;

0) BpeMsi, B TeUEHHE KOTOPOTO YHCIIO PAIHOAKTUBHBIX sijiep B 00pasiie yMeHbIIaeTcs B 2 pasa;

B) BPEMsi, [0 HCTEUCHHH KOTOPOTO B PaJHOAKTHBHOM 06pa3siie 0cTaHeTCs V2 PagHOAKTHBHBIX Sep;
') BpeMs, B T€4€HHE KOTOPOro YHCIIO PaiOaKTUBHBIX siAep B 00pasue ymenbiaercs B 50 pas.

13. B ypane-235 MOXeT MNPOUCXOIUTH LIEMHAs SAEepHas peakuus neyeHus. BriGepure mnpaBuiIbHOE

YTBEP)KICHHE.

a) [Ipu nenHoi peakuuu AeJeHre sIpa IPOUCXOAUT B PE3yJIbTaTe MOIaJAaHusl B HETO MIPOTOHA.;
0) [Ipu nenHo# peakuuu AeIeHUE pa MPOUCXOAUT B pe3ysIbTaTe MONaJaHus B HET0 HEHTPOHa;
B) B pesynbrate nenenus siuapa 00pa3yroTcs TOIBKO 3JIEKTPOHBL;

r) YUnciio HEMTPOHOB YBEIMYUBAETCS B KaXKJIOM «ITOKOJICHUI.

14. Uro npexacrapnseT coboii o — nzmy4uerne?

a) DIeKTpOMarHuTHeIe BOJHBI; 0) [ToTOK HEUTPOHOB;

B) [lotok nporonoB; r) [loTok saep aToMoB renusl.

15. 3ameyuTensiMA HEUTPOHOB B SIIEPHOM PEAKTOPE MOTYT OBITH ...

a) TsoKennas Boja wiv rpadut; 0) 0op MM KaAMHUM;

B) KeJIe30 WU HUKEJh; T) OETOH HIJIH TTECOK.

16. 'amma- Ty4M He OTKIIOHSIOTCS MarHUTHBIM nosieM. KakoBa npupona - n3nmyueHus?

a) [Morok anekrpoHoB; 6) [ToTOK TPOTOHOB;
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B) [ToTok simep aToma renust; ) [IoTOK KBAHTOB AJIEKTPOMATHUTHOTO TIOJIS.

17.Kaxoit ¢popMynoii onpenensieTcs 3aK0H paTioaKTUBHOTO pacmana?

a) N=NO -2 t; 6) N=NO -2t;

B) N=N 0-2T; ) N=N 0-2T.

18. B pesymbraTe pagmoakTUBHOTO pacmaaa sapo miytonus 239 94Pu mpesparuiock B simpo ypaHa 235
92U.

a) [Ipousomen anbda-pacnam.

0) I[Ipomzomren Gera-pacman.

B) Uuciio mpoTOHOB B SiApe YMEHBIIUIOCH Ha 4

r) B pesynbrare pacniaga oOpasoBaicst HO3UTPOH

4.3. KoHTpOoasHBIE paObOTHI (IPUMEPHBINA BapHUAHT)

1. Tok I B npoBOgHUKE MEHSIETCSA CO BpEMEHEM t IO YpaBHEHUIO

I= 8 + 3t, rne I — B ammepax u t B cexkyHznax. Kakoe Konm4ecTBO 3J€KTpUYECTBA Il MPOXOAUT Yepe3
TIONIEPEYHOE CeUeHHEe MPOBOMHMKA 3a BpeMs oT tl = 4 ¢ mo t2 = 7 ¢? Ilpm kakoM mocTtossHHOM Toke 10 depe3
MONIEPEYHOE CEUYEHNE IPOBOAHMKA 32 TO K€ BPEMsI IPOXOIUT TaKOE K€ KOJIMYECTBO JIEKTpUIeCTBa?

2. Karymka n3 MeqHoi npoBosioku uMmeeT conpotusieHue 10,8 OM. Macca menHoit poBonoku 5,43 Kr.
Kaxoii qmmas! | 1 kakoro quamerpa d mpoBoJOKa HAMOTaHa Ha KaTymike?

3. BonbsdpamoBas HUTH dnekTpudeckoil mammnodky npu t=20° C umeer comporuBneHue 35,80m. Kakosa
Oyzet Temnepatypa (t2 HUTH JIAMIIOYKH, €CITU MPH BKIIOYCHUH B CETh HanpspkerneM 127 B mo aut uaet tok 0,35
A? TemmneparypHbIii ko3¢ dUIIHEHT conpoTUBIeHHs Bob(pama [ = 4,6 «10~3 1/K.

4. Papuyc xpuBu3Hbl BorHytoro 3epkana 30 cm. Ha paccrossHum al = 40 cM oT 3epkaja MOCTaBJIEH
MpPEIMET BBICOTOM

H1= 5 cm. Haiitu nonosxxenue u Beicoty H2u3o0paxeHus..

Hatp uepTex.

5. Beicota n3o0paxkeHHsi mpeaMeTa B BOTHYTOM 3€pKajie BIBOE OOJbILIE BBICOTHI CaMOT0O IpEAMeETa.
Paccrosinue mexay npeamerom u uzodpaxenuem d1 + d2 =18 cm. Haiitu dokycHoe paccrosnue F, ontuyeckyro
cuny D 3epkaina.

Kpurtepun ouennBanus ydyeOHbIX JelcTBHI 00y4al0MXCHA NP NPOBeIeHUN TECTUPOBAHMS

Pe3ynbrar TecTupoBaHUs OLIEHUBACTCS MO MPOLEHTHOMN IIKaJIe OILICHKH.
KaxxnoMmy oOydaroremycss mpearacTcsi KOMIUIEKT TECTOBBIX 3aJaHUi, KOJMYECTBO KOTOPBIX
npupaBHuBaercs k 100%:

Ormerka Kpurepuu ouenuBanus

OTIMYHO 6oubie 85% TpaBUITFHBIX OTBETOB
XOPOILO 66-85% npaBHUIIBHBIX OTBETOB
Y/I0BJIETBOPUTEIILHO 51-65% npaBUIBHBIX OTBETOB
HEY/IOBIETBOPUTEIHLHO MeHsIe 50% TpaBUIIBHBIX OTBETOB
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11.
12.

13.
14.
15.
16.

17.
18.
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20.
21.

22.

23.

24.

[Ipunoxenne 3

KoMmiekT BOIIPOCOB K 3a4€Ty C OHeHKOﬁ/3K3aMeHy o JTMCHUIIJINHE

Bompock! k 3adery ¢ oneHkon/3k3aMeny Juist otleHku komrereHunu (OITK-4):

Ipumepnvie sonpocwi k 3a4emy ¢ OHCHKOIZ/3K3&M€HV:

CKOpOCTh U YCKOPEHHE KaK MPOU3BOIHBIC TI0 BpeMeHH. O0O0O0IICHHS TOHATHS CKOPOCTH IS
XUMHAYECKHX PEaKIUii, IepeHoca Teria U JEKTPUIECKOT0 3apsiia.

ITousTue rpaiuCHra ¥ MHTCHCUBHOCTH IIEPCHOCA (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH. HpI/IMeHeHI/Ie 9THUX
MOHSTUH B (bI/IBI/ILIeCKI/IX H OMOJIOTHYECKHUX mponeccax.

BsizkocTs sxunkocteil u ee obo3nauenue. Ilonsarue rpaauenta. 3akoH HeroToHa 1u1sl BI3KHX
xuakocteid. KoauiueHT BI3KOCTH U eIMHHIIA €r0 U3MEPEHHUS.

3akon Crokca. M3mepenne koadduunenta Bsa3kocti merogoMm Crokca. COD.
[ToBepxHocTHOE HaTsHKeHUE )uAKOCTH. KITH, criocoOs1 ero onpeaenenus.

["apmonmnueckue konebanus. Auddepennunansaoe ypaBHEHHE TApMOHUYECKUX KOJIEOaHHH.
[lepuon xonebanuit NpyKMHHOTO MasiTHUKA.

3aTyxarolye U BEIHYK/IeHHbIE KoeOanus. Pezonanc. PezonancHas kpuasi.

Crnosxnble konebanus. Paznoxxenue crnoxxubeix kojaedanuit B psn @ypoe. [Ipumenenue 3Toro
SIBJICHUS B aKYCTUKE U MEJIULIUHE.

BomHbI, TUIIBI BOJIH, JUIMHA BOJIHBIL. Y pPABHEHHUE BOJIHBI.
[Tpupona 3Byka. CKOpOCTb 3ByKa U €ro MHTEHCUBHOCTh. OTpakeHHE U TOTJIOIIEHHE 3BYKA.
Hcrounvku 3ByKa. FIX aHanoru B )KMBBIX OpraHU3Max.

buoakyctuka. MexaHu3Mbl 3ByKOU3JIyUY€HUS Y PA3HBIX BUJOB )KUBOTHBIX. CIEKTpasbHbIE
3aKOHOMEPHOCTH.

3ByK Kak nicuxodusnyueckue spieHue. 3akon Bebepa-Dexnepa. Kpubbie 4yBCTBUTEIBLHOCTH yXa.
Pe3onanc. SIBnenust pezoHaHca NpH 3BYKOM3IYYEHUH U B IMArHOCTHUKE.
®dusndecKkue UCTOUYHUKH 3BYKa U UX aHAJIOTH B )KUBOTHOM MHUpE.

OcHOBHBIE 3aKOHBI TeOMeTpruYecKoi onTUkU. [lonHoe BHyTpeHHee oTpaxxkenue lIpenomnenne
Cpelbl IJ1asa.

JIun3ssl, ux tunsl. opmyna aun3bl. [locTpoeHne n300pakeHni B TMH3aX.

CsoiictBa cBeta. Bocnipusitue cera rinazom. MK u Y® uznyyenus, ux coiictsa. [Ilpumenenue
9TUX U3JIyYEHUU B 300TEXHUHU.

[Tornouienue ceera. 3akoH byrepa-bepa. OnTrueckas NIoTHOCTH BELIECTBA.
[Toctynartel bopa. CniekTpanbHble 3aKOHOMEPHOCTH.

[Tonspuszanus ceera. 3akoHbl Maimoca, buo, bproctepa. [IpuMeHeHne noasipuMeTpoB B
BETEPUHAPUHU.

buodwusuka 3putenprOro Bocnpusatus. OCOOEHHOCTH IIBETOBOTO M TEMHOBOT'O 3PEHHUS )KUBOTHBIX,
BOCHPUSATHS TPOCTPAHCTBA U JABIKYIIUXCS OOBHEKTOB.

3aKoHbI TEII0BOro n3nyueHus (3akoHsl Kupxroga, Credana-bonsiimana, Buna). [lonsitue o
KBaHTaX.

KBanroBas npupona ceera. ®ororddekr. 3akons! CToneToBa v uX 00bSICHEHNE KBAHTOBOM
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25.
26.
27.

28.
29.
30.
31.

32.
33.
34.

Teopueil. YpaBHeHHe DUHIITEIHA.
N3nyuenne cera atromoMm. Teopus bopa.
OHeprerudeckue ypoBHU. ClIeKTpabHbIE 3aKOHOMEPHOCTH.

Jlromunecnienius. Tuner momuHectieHIU. [IpaBmio Ctokca u ero 00bsiCHEHHE KBAHTOBOM
TEOpPHUH.

Pe3onancHas nmomMuHecueHus. MexaHu3M e€ BOSHUKHOBEHHUSI.
Orntrueckre KBaHTOBBIE T€HEPATOPHI (J1a3ephl). JIazepHoe U3ydeHue U ero NpuMeHEHHE.
PentrenoBckoe uzinydyenue. KBaHTOBBII MeXaHN3M BO3HUKHOBEHUSI PEHTTC€HOBCKHX JIy4eH.

OCHOBHBIC 3aKOHBI IOCTOSIHHOTO TOKA. 3aKOHEBI MOCJICAOBATCIIBHOI'O U MAapaJUICIIBHOTO
COGHHHGHHﬁ. HpI/IMepBI OJICKTPHUYCCKUX SIBJICHUH B OMOJIOTMYECKUX CHCTEMaX.

[Torpemnoctu uzmepenuii. O6padboTKa pe3yabTaToB NPSMBIX H3MEPEHHIA.
O0paboTKa pe3ynbTaTOB KOCBEHHBIX H3MEPEHH.

['paduueckas 06paboTKa pe3yabTaTOB H3MEPEHHIA.

Kputepun onenuBanns yueOHbIX AelicTBUI 00y4alomMXcsl PHU NPOBe/ICHUM 3a4eTa

OtmeTka Kpurepuu onenuBanus

3a4TCHO

o0yJaronuiics oKa3aji 3HaHUsI OCHOBHBIX MOJIOKESHUH YIeOHOH MUCIUILIMHEL, YMEHHE PelaTh
KOHKPETHBIE ITPAaKTHYECKHe 3aJa4qt, IPEeAyCMOTPEHHBIe paboyeli IporpaMMoii, OpHEeHTHPOBATHCS B
PEKOMEHJOBaHHOM CIIpaBOYHOM IUTEpaType, yMeeT IPaBUIIbHO OLIEHUTH [1OJy4EHHBIC PE3YIbTaThl
pacdeToB MM YKCIICPIMEHTa

HEC 3a4TCHO IIpHU OTBETE o6yqa}ou1er009{ BBIABUJINCH CYIIIECTBCHHBIC HpOGeJ’[BI B 3HAHUSAX OCHOBHBIX ITOJIOXKEHUHN

Y4eOHOM TUCIMIUTAHBI, HEYMEHHE C TOMOIIBIO MPENOIaBaTelsl MOJNYYUTh MPABUIBHOE PEIIICHUE
KOHKPETHOM MPaKTHYECKOH 3a]a4l U3 YHCIIa MPEYCMOTPEHHBIX paboyeii mporpaMMoil yaeOHO
JUCLIUTLTAHBI
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JUCT BHECEHUS N3MEHEHUM
B PABOYYIO ITPOI'PAMMY JUCHHUIIVINHBI

«Duzukay

CneunajapHocrth: 36.03.02
dopma 00yueHHUsI: OUHAs/OUHO-3a0UHAS

Pabouas mporpamMma JUCHUIUTMHBI IEPECMOTPEHA, 00CYkKIeHa U o100peHa st ucnonHenus B 2023-2024
y4eOHOM o1y Ha 3aceqanuu Kadeapel Paouobuonoeuu u buoguzuku umenu axaoemuxa A./l. benosa

IIporokoi 3acenanus Ne OT «__ » 2023 .

3aBenyrommii kKadenpoit

(Oondichocmu) (noonucse, dama) (DHUO)

HN3meHenue Coaepsxanue U3MeHeHUs
NYHKTA
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