MUHUCTEPCTBO CEJIbCKOI'O X031 CTBA POCCUNCKON ®EJIEPALTNN
®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPESIKICHHUE

BBICIIIETO 00Pa30BaHMUS

«KYBAHCKUI TOCYIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET

nmeau WU.T. TPYBUJIMHA»

@DakynbTeT MEXaHU3ALUU
Dduzuku

@ Ky6rAy J[loKyMeHT MoAnucaH NpocToi

KySonco rocymapcrsenaih BNEKTPOHHOM MOAMNCHLED

Ceptngukar:  2a00000: 000200000220
Brianenery; TTyeHKo Anexceli AHaTonbegit
[eiicTeuTeneH ot 23-05-2021 po 22-05-2026

VYTBEPXJIEHO:
Jekan, PykoBoauTenb noapasieseHust

Tutyuenko A.A.
(mpoToxkoi ot 16.04.2024 Ne 8)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)

« DU3UKA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 35.03.06 Arpoun:xeHepus

HanpasnenHocts (npoduis): TexHnueckre CUCTeMbl B arpoOu3Hece
KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

®opMbl 00y4eHUsI: OYHAsI, 3A04HAs
I'on HaGopa: 2024

Cpok nonydeHwust 00pa3oBaHusI:

O0BeM:

Ounas ¢popma oOyuenus — 4 romga
3aounas popma oOyueHus — 4 roga 9 mecsma(-eB)

B 3aUETHBIX €AUHHUIAX: 9 3.€.
B aKaJIEMHYECKHUX Jacax: 324 ak.d.

2024

TTonrorosneno B cucteme 1C:Yuusepcurer (000002695) Crpanuna 1 u3 45



Pa3padoruukmu:

Honenr, kapenpa puzuku Denopenxo E.A.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC

BO mno HampaBneHuto mnoarotoBku HampasieHne mNOATOTOBKU:

35.03.06 ArpounxeHnepus,

YTBEpKJIEHHOTO mpukazoM MunoOpHayku Poccum ot 23.08.2017 Ne813, ¢ yueToM TpyaOBBIX
"Crieanuct B OOJIaCTH MEXaHU3aIlUH CEIbCKOTO

¢byHKIMI TpodeccHOHANBHBIX CTaHIApPTOB:

xo3stiicTBa", yTBepkaeH npukazoM Muntpyaa Poccun ot 02.09.2020 Ne 555H;
MPOCKTUPOBAHUIO ABTOMATH3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJIOTHMYECKUMH Mpoleccamu’,

yTBEpKAeH npukazom Muntpyna Poccun ot 12.10.2021 Ne 723H.

CornacoBanue U yTBepkKACHUE

"CrenyaiucT o

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 OuszuKn 3aBeyIOIIHi Kypuenko H.1O. CornmacoBano [01.04.2024, Ne 8
kadenpoii,
PYKOBOAUTEH
Moapa3eseH s,
peanu3yomero
OIl
2 daxynbreT IIpencenarens Coxonenko O.H. CornacoBano |09.04.2024, Ne 8
MEXaHHU3aUUH | METOIAMYECKON
KOMHUCCHH/COBET
a
3 [IpoueccoB u | PykoBomurens [Tanyma C.K. CoritacoBaHo 10.04.2024
MaIllVH B o0pa3oBaTeIbHO
arpoOusHece | U IpOrpaMMeI
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[enp ocBoeHuss aucuuiuiuHbl - Llenbro OcBOeHUA IUCHUIUIMHBL «DU3UKa» SBISIIOTCS
(dbopMupoBaHUE MPEICTABICHUA, MOHATHH, 3HAHUH O (YHIAMEHTAIBHBIX 3aKOHAX KJIACCHYECKOU U
COBpEMEHHOW ()M3UKH U HABBIKOB NMPUMEHEHHUS B MPO(EeCCHOHATBHON NESTEIBHOCTH (DU3MUECKUX
METOZOB U3MEPEHUN U UCCIIEIOBAHUM.

Banatm HU3YUCHUA NUCHUIIIINHBIL
- obecriedyeHre BXOHOTO KOHTPOJISI KaueCTBA CBOMCTB CBIPhS U MONTy(haOpHUKATOB;

- yOnpaBJICHUC TCXHOJOIMYCCKHUMHU IIpOoHCCCaMU MNPOU3BOACTBA TIMPOAYKTOB IIUTAHUA U3
PACTUTCIILHOT'O ChIPb HAa PCAIIPUATHH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMHU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHalli3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VYK-1.1 AmHanusupyeT 3amady, BBIIEIsSS €€ 0a30BbIE€ COCTABISIONIUE, OCYIIECTBIISET
JEKOMITO3UIINIO 33/1a4H.

3uameo:

VK-1.1/3u1 3Hath 3amaun, BEIAEIAS €€ 0a30BBIE COCTABIAIOIINE

VK-1.1/382 3HaeT 6a30BbI€ COCTABIISIONIME IO OCYIIECTBICHHUIO JEKOMITO3HUITNH 3aa4H.
Yuems:

VK-1.1/¥Mm1 ymeTh aHanmu3WpoBaTh 3aJa4yH, BBIJCISIS €¢ 0a30BbIe COCTABISIONINE H
OCYIIECTBIIATH IEKOMIIO3UITHIO 3a1a491

VK-1.1/¥YM2 VYmeer aHanu3upoBaTh 3ajady, BBIACISS €€ 0a30BbIE COCTABISIONIHE,
OCYIIECTBIIATH ICKOMIIO3HUIIHIO 3aa4H.

Braoems:

VK-1.1/HB1 Bnamers HaBLIKAMH aHaJIM3a 3a7a4dd, BBIOEIIASL €€ 0a30BBIE COCTABIIAIOLINE
JUTSL OCYLIECTBIICHUS IEKOMIIO3UIUY 33]1aul

VK-1.1/HB2 Bnageer HaBbIKaMH 1O aHAMM3y 3aadd, BBIACISIS €€ 0a30BbIC
COCTAaBJISIFOIINE, OCYIIECTBICHHUIO IEKOMITO3UIINH 3a1a4H.

VK-1.2 HaxomuT ¥ KpPUTHYECKH aHATU3UpPyeT HH(OpMAIMIO, HEOOXOOUMYIO NJIsl pELICHHS
MOCTaBJICHHOU 3a1auu

3nams:
VYK-1.2/311 3HaTh HEOOXOMUMYIO HH(POPMALIUIO AJIS PEIICHUS TOCTaBICHHON 3a/1a41
Ymems:

VK-1.2/¥M]l yMmeTp HaxoguTb M KPUTHUYECKH aHAIM3UPOBaTh HHQPOPMALHIO.
HEOOXOIUMYIO JJISl PEIICHUs TTOCTABICHHON 3a1a41

Braoems:

VK-1.2/HB1 BnageTh HaBBIKAMH HaXOJUTh U KPUTHUECKH aHATU3UPOBATH HH(OPMAITHIO,
HEOOXOAMMYIO JUIsl pEIIeHUs TOCTaBICHHOM 3a1a4u

VYK-1.3 PaccmarpuBaeT BO3MOKHBIE BapHAHThI PEUICHUS 3a/1a4H, OLIEHUBAs UX JOCTOMHCTBA U
HELOCTATKH

3name:

VK-1.3/311 3HaTh BO3MOXHBIC BAPUAHTHI PEIICHUS 3a7a4H, OLICHUBAS UX IOCTOMHCTBA U
HEIOCTATKU

Ymems:

TTonrorosneno B cucteme 1C:Yuusepcurer (000002695) Crpanura 3 u3 45



YK-1.3/¥MI ymeTsh pernars 3aqauu, OleHUBas UX JOCTOMHCTBA U HEIOCTATKU
Braoemy:

VYK-1.3/HBl BnaneTh HaBBIKAMH PACCMOTPEHHUS BO3MOXXHBIX BapHAHTOB pEIICHUS
3a/1auy, OLIEHNBAsl UX JOCTOMHCTBA U HEAOCTATKU

VYK-1.4 I'paMOTHO, JOTMYHO, apryMEHTHPOBAHHO ()OPMHPYET COOCTBEHHBIE CYXKICHHUS H
oueHku. Oranyaer (pakThl OT MHEHHUM, MHTEPIpPETAlfif, OIEHOK U T.J. B PACCYXKICHHUIX
JPYTUX YYaCTHUKOB JI€ATEIbHOCTU

3uamo:

VK-1.4/311 3Hare oTaumuus ¢GakToB OT MHEHHH, WHTEpPIpETaIui, OIICHOK B
PacCy X I€HUAX IPYTUX YUaCTHUKOB JEATEIBHOCTH

Ymems:

VYK-1.4/YM1 ymeTs rpaMOTHO, JIOTUYHO, apTyMEHTHPOBAHO (POPMHUPOBATH COOCTBEHHBIE
CYKJICHHSI M OLICHKH, TIPH 3TOM OTINYaTh ()aKThl OT MHEHUH, HHTEPIPETAINi, OLICHOK U
T.JI. B PaCCYXJICHHSX JIPYTUX YYaCTHHKOB JIEATEIBHOCTU

Bnaoemw:

VK-1.4/HB1 BnaneTs HaBBIKAMU IPaMOTHO, JIOTHYHO, APTYMEHTUPOBAHHO (hOPMHUPOBATH
COOCTBEHHBIE CY)KJICHHSI U OLIEHKU

VYK-1.5 Onpenensier v OLIEHUBAET MOCIEACTBUS BO3MOXKHBIX PEIICHUM 3a1a4u
Buameo:
VYK-1.5/3u11 3HaTh MOCAEACTBUS BOBMOXHBIX PEIICHUN 3a/1a4
Yuems:
VK-1.5/Ym1 ymeTh ompenensarb W OIEHHUBATh TOCIEICTBHS BO3MOXHBIX PpEIICHUN
3a7a49u
Brnaoemw.

VK-1.5/HB1 Bnazgers HaBBIKAMU OIIPEaEICHUS U OLCHUBAHUS MOCIEACTBUS BO3MOXKHBIX
peLIeHUH 3a1a41

3. MecTo aucuMiinHbl B cTpykrype OIl
JucrunmHa (Moayib) «Du3nka» OTHOCUTCS K 00s13aTEIbHOM YacTH 00pa30oBaTeIbHON TPOTPAMMBI

1 uzydaetcs B cemectpe(ax): Ounas ¢popma obyuenus - 1, 2, 3, 3aounas popma obydenus - 1, 2, 3.

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemnieHUI0 npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbIx PI'OC BO u obpa3oBarenbHOU
MPOTPaMMOii.

4. O0beM IMCHUIUVIMHBI U BUAbI Y4e0HOI padoThl

Ounas ghopma obyuenus
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[TepBoiit 108 | 3 35 3 16 | 16 19 Ok3aMeH
ceMecTp (54)
Bropoii cemecrp| 108 | 3 | 51 | 3 | 16 | 16 | 16 | 21 3“?;‘24)6‘*
Tpermit cemectp | 108 | 3 | 65 | 3 |30 | 16 | 16 | 16 3“?;;4)“*
Beero 324 9 [151] 9 [ 62 [ 48 [ 32 | 56 117
3aounas gpopma ooyuenus
= 3
A a = = . = X =
518 | B |EIEIE €| B
g g |8€=lE=lE |8 |E |& o
5 |5 2582818 B |8 |5.| S
=8~ 2 2lon|? %ISR =
o0y4eHus =r|EClE 3|85 %Emf’lg{f’l;f’l gz
= |5 |=Eg|Egls (2 |8 |8 g
5 |5 |25l |2 O|E |5 %
e 12 2 |z g B |E |2 s
A © =
Kontpoinb
Hepaerit 108393 |4]2 99 | "
ceMecTp pabora
OK3aMecH
Kontpoinb
Bropoii cemectp| 108 | 3 | 11 | 3 | 2 | 2| 4 |97 | "
pabora
OK3aMecH
Kontpoins
Tpermii cemectp | 108 | 3 | 11 | 3 | 2 | 2| 4 |97 ] "
pabora
OK3aMecH
Beero 3219 [31 ]9 8 [ 6|8 [203

5. Conep:xaHue TMCUMILIAHBI

5.1. Pa3gennl, TeMbl AMCUUIIMHBI M BUABI 3aHATHH
("4achl IPOMEKYTOUHOM aTTECTALUU HE YKa3bIBAIOTCS)

Ounas popma ooyuenus
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as) S A o
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HaumenoBanue pazaena, TeMbl g S % g g 2 g 5 =
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= S = 0 - O S
= = an) =) =} e s =
o |= o = E 2 =532 &
A o = & S |E g5 R
o |9 QO i s = |8 5203
33 = < O o < 53 3 3,
Mm M = = = O E 8 &FE
Pa3znen 1. Mexanuka 28 8 8 12| VK-1.1
Tema 1.1. Kunemaruka 12 4 YK-1.2
VK-1.3
Tema 1.2. lunamuka 2 2 4
ema 1.2. /1 8 VK-1.4
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VK-1.5

Tema 1.3. Craruka 8 2
Pa3gen 2. MogekynsipHast 23 8 7| VK-1.1
(puszuka YK-1.2
Tema 2.1. MonekynsipHas hpu3nka 8 2| 2 4| VK-1.3
Tema 2.2. U3onporecchl 6 2 2 2| YK-1.4
Tema 2.3. TepmoanHamuka 9 4 4 1| YK-1.5
Pasnen 3. DinekTpuuecTBo u 69 16| 16| 16| 21| VYK-1.1
MarHeTusm VK-1.2
Tema 3.1. DrekTpuyecKoe 1oie B 15 4 4| 4| 3| YK-13
BaKyyMe YK'l .4
Tema 3.2. DnekTpuyecKkoe noJie B 9 2 2 2 3| YK-1.5
BELIECTBE
Tema 3.3. IlocTosiHHBII 9 2 2 2 3
AIEKTPUYECKUM TOK.
Tema 3.4. DnexkTpuyecKue TOKU B 9 2 2 2 3
MeTajlax U ra3ax
Tema 3.5. MaruutHOe nosie 9 2 2 2 3
Tema 3.6. DnekTpoMarauTHas 9 2 2 2 3
WHITYKITHS
Tema 3.7. Dnekrpuueckue 9 2 2 2 3
KOJIeOAHUS U DIIEKTPOMATHUTHBIE
BOJTHBI
Pa3nen 4. Ontuka 78 30( 16| 16| 16| VYK-1.1
Tema 4.1. OnTuka. 18 6 4 4 4| YK-1.2
[eomeTpHyEcKas ONTHKA VK-1.3
Tema 4.2. BonHoBas ontrka 12 6 2 2 2| YK-1.4
Tema 4.3. KsarTosas npupora 12 6| 2| 2 2| YKIs
U3ITy4eHUs
Tema 4.4. DneMeHTBHI KBAHTOBOU 18 6 4 4 4
(hU3UKH aTOMOB, MOJICKYT,
TBEPABIX TeI
Tema 4.5. AtomHas ¢pusuka u 18 6 4 4 4
AIIEMEHTAPHBIE YACTHUIIBI
Pa3gen 5. Bueaynuropnas 9 9 YK-1.1
padora YK-1.2
Tema 5.1. Cnaua sk3aMeHa 9 9 zi:ii
K3aMeHa VK-1.5
Hroro 207 9| 62| 48| 32| 56
3aounas popma ooyuenus
S ~ o
E | = - | E |58
= |E|s |E|S|2EE
o ) = S Q |20 9
Ss| 8|2 |55 |bg8
HaumeHnoBaHue pasziena, TeMbl § chc 2 § o E ci; § -
SE&lE|E |8 |E 522z
= | E|E|2|E|25E¢%
= < = = N &g E3
clg |&| 5|2 |g|Eege
312 | |5 |&|2|Eg5e
M |/ = = = O |IE % aE
Pasnen 1. Mexanuka 54 2 1 51| VK-1.1
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YK-1.2

Tema 1.1. Kunemaruka 19 1 1 17

YK-1.3
Tema 1.2. lunamuka 18 1 17 VK-1.4
Tema 1.3. Craruka 17 17| VK-1.5
Pa3gen 2. MogekynsipHast 51 2 1 48| VK-1.1
(pusuka YK-1.2
Tema 2.1. Monekynsipnas pusuka | 19 1 1 17| YK-1.3
Tema 2.2. U3onporecchbl 18 1 17| YK-1.4
Tema 2.3. TepmoauHammka 14 14| YK-L5
Pasnen 3. DinekTpuyecTBo u 103 2 4| 97| VK-1.1
MarHeTusm VK-1.2
Tema 3.1. DiekTpuyecKoe 1oie B 15 1 1| 13| YK-1.3
BaKyyMme YK-1.4
Tema 3.2. DnekTpuyecKoe noJjie B 15 1| 14| YK-L5
BELIECTBE
Tema 3.3. IlocTosiHHBII 14 14
AIEKTPUYECKUM TOK.
Tema 3.4. DnexkTpuyecKue TOKU B 15 1| 14
MeTajlax U ra3ax
Tema 3.5. MaruutHOE nosie 16 1 1| 14
Tema 3.6. DnexTpoMarHuTHas 14 14
WHITYKITHS
Tema 3.7. Dnekrpuueckue 14 14
KOJIeOAHUS U DIIEKTPOMArHUTHEIE
BOJTHBI
Pa3nen 4. Ontuka 107 2 4 4| 97| VYK-1.1
Tema 4.1. OnTHka. 23 2 1| 20| YK-1.2
[eomeTpHyEcKast ONTHKA VK-1.3
Tema 4.2. BonHoBas ontuka 22 1 1| 20| YK-14
Tema 4.3. KsarTosas npupora 2 1 1| 20| YK-L5
U3ITy4eHUs
Tema 4.4. DneMeHTBHI KBAaHTOBOU 19 2 17
(hU3UKH aTOMOB, MOJICKYT,
TBEPABIX TeI
Tema 4.5. AtomHas ¢pusuka u 21 1| 20
AIIEMEHTAPHBIE YACTHUIIBI
Pa3gesn 5. Bueaynuropnas 9 9 YK-1.1
padora YK-1.2
Tema 5.1. Cnaua sk3aMeHa 9 9 zi:ii
K3aMeHa VK-1.5
Hroro 324 9 8 6 8| 293

5. Conep:xaHue pa3iesoB, TeM TUCHUIINH

Pazoen 1. Mexanuka

(Baounasn: Jlabopamopuvie 3anamusa - 2u.; Jlexyuonnvie 3anamusa - Iu.; Camocmoamenvhuasn
paooma - 51u.; QOunaa: Jlabopamopmuvie 3anamus - 8u.; Jlekyuonnvie 3anamua - 8u.;
Camocmoamenvhan pavoma - 12u.)
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Tema 1.1. Kunemamuxka
(3aounasn: Jlabopamopmnvie 3awamus - Iu.; Jlekyuoumvie 3awamus - Ilu.; Camocmosmenvhas
paboma - 174.; QOunasa: Jlabopamopuvie 3amamus - 4u.; Jlekyuouuvie 3ausmus - 4u.;
Camocmosmenvuas paboma - 44.)
1. Kunemaruka
2. MexaHn4eckoe ABMKCHUE U €T0 OTHOCUTEIBHOCTh
3. Ckopoctb
4. YckopeHue
5. IIpssMOnMHENHOE PaBHOYCKOPEHHOE IBUKCHUE
6. CBoOogHOE MaIcHHE Tea
7. IBUKeHUE 110 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO
8.LleHTpoCTpEeMUTENIbHOE YCKOPEHHE

Tema 1.2. JJlunamuxa
(3aounasn: Jlabopamopuvie 3anamus - 1u.; Camocmosmenvuas paboma - 174.; Ounas:
Jlabopamopnuvle 3anamus - 2u.; Jlekyuounvle 3anamus - 2u.; Camocmosmenvhas paboma - 44.)
1. MnepunaneHelie cuctemsl orcueta. [lepselii 3akoH HeroToHa
2 Ilpunnun oTHOCUTENbHOCTH ["anues
3. Macca tena, IJIOTHOCTh BEIIECTBA
4.Cuia
S.IIpuHIHUN cynepno3unuu CUil
6.BTopoii 3akoH HeioToHa
7. Tperuii 3akoH HproToHa
8.3axoH BcemupHoro taroteHus. MckycctBennsle cnyTHukH 3emn. Cuna Tsoxectu. HeBecomocTh
9.Cuna ynpyroctu
10.Cuna tpenus
11.[1aBneHue

Tema 1.3. Cmamuxka

(Ounas: Jlabopamopuvwie 3anamus - 24.; Jlekyuonnwle 3anamus - 2u.; Camocmosmenvuas paboma -
4y.; 3aounasn: Camocmosamenvras paboma - 174.)

1. MomeHT cuitbl

2.YcioBusl paBHOBECHSI TBEPAOTO TEJIa

3JlaBiieHrE XUIKOCTH

4 3akoH Ilackans

5 3akoH Apxumena

6YcnoBus I1aBaHUs TEJ

7 Umnynbe Tena. UMIynnbc cucTeMsl Tel

83aKOH COXpaHEHUs UMITYJIbCa

9 Pabora cuibl. Pabota kak Mepa U3BMEHEHHS YPHEPTUH
10 MomHocCTE

11 Kunernueckas sHeprust

12.TloreHnmanbHas SHEPTUS

133aKkoH coXxpaHEeHU MEXaHUYECKON YHEPTUU
14.1Ipocteie mexanu3mbl. KII1/] Mmexanuszma

Pa3zoen 2. Monexynapuas ¢uzuka

(Baounaa: Jlabopamopusvie 3anamun - 2u.; Jlekyuonnwvie 3anamua - lu.; Camocmoamenvnasn
paooma - 484.; Ounan: Jlabopamopuvie 3anamus - 84.; Jlekyuounwvie 3anamusa - 84.;
Camocmosamenvnan pavoma - 74.)
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Tema 2.1. Monexynapuas gusuxa

(3aounasn: Jlabopamopmnvie 3awamus - Iu.; Jlekyuoumvie 3awamus - Ilu.; Camocmosmenvhas
paboma - 17u.; Ounaa: Jlabopamopmuvie 3auamus - 24.; Jlekyuounvle 3samamusa - 24.;
Camocmosmenvuas paboma - 44.)

1. Kpucramnmudeckue u amopdusie Tena. ['a3pl, JKUAKOCTH.

2. HempepbiBHOE U TEIUIOBOE JABIKEHHE aTOMOB M MoJekyn BemectBa. uddysus. bpoyHoBckoe
JBUKECHUE.

3 B3aumozeiicTBie YacTHIl BELECTBA.

4. Nneanbublil ra3. CBA3b MEXKAY JaBICHUEM U CPEIHEN KHHETUUECKOM 3HEpIruel NoCTynareIbHOro
JBUKEHUS MOJIEKYJT UI€AJIbHOTO ra3a

5. AbGcomotHas Temreparypa. CBa3b TeMIEpaTypbl raza co CpeJHeld KMHETHUECKOW YHEeprueit ero
MOJIEKYJI

6. YpaBueHue MenneneeBa- Knaneiipona

Tema 2.2. H3onpoyeccol

(3aounas: Jlabopamopuvie 3zanamus - Iu.; Camocmosmenvhas paboma - 174.; Qunas:
Jlabopamopmuvie 3auamus - 2., Jlekyuonnwvie 3anamus - 24.; Camocmosmenvhas paboma - 24.)

1.130omnponeccsl

2 HacpllieHHbIEC WM HEHACKIIIEHHBIE TTaphl
3 BnaxxHOCTh BO3yXa

4 VcniapeHue U KOHAECHCAIUS

5 Kunenue »XuaKkocTu

6 [InaBneHue U KpucCTaIIU3aIUsA

Tema 2.3. Tepmoounamuxa

(Ounas: Jlabopamopnwie 3anamus - 44.; Jlekyuonnvie 3anamus - 4u.; Camocmosamenvhas paboma -
1u.; 3aounasn: Camocmoamenvhas paboma - 14u.)

1.BHyTpeHHs1s 3HEeprus

2.TerutoBoe paBHOBecue. Temtonepeaaya.

3.KonnuecTBo TEMI0THL. YaeabHas TEINIOEMKOCTD BEIIECTBA

4. PaboTa B TepMOJMHAMUKE

5. IlepBblii 3aKOH TEPMOAVMHAMUKH

6. Bropoil 3aK0H TepMOJUHAMUKHU

7. KI1] TermnoBoii MaIlIuHbI

Pa3zoen 3. Inekmpuuecmeo u macHemusm

(Baounasa: Jlabopamopnwie 3anuamusn - 2u.; Illpakmuueckue 3anamusn - 4u.; Camocmoamenvnasn
paooma - 97u.; QOunan: Jlabopamopnwvie 3anamusn - 16u.; Jlekyuonnvie 3anamusn - 164.;
Ilpakmuueckue 3anamusn - 16u.; Camocmoamenvnas pavoma - 21u.)

Tema 3.1. Dnekmpuueckoe none 6 aKyyme
(3aounasn: Jlabopamophvie sauamus - lu.; Ilpaxmuueckue sausmus - Ilu.; Camocmosmenvras
paboma - 13u.; Ounasn: Jlabopamopnvie 3anamus - 4u.; Jlexyuonnvle sauamus - 4u.; Ipaxmuuecxue
sanamus - 4u.; CamocmosamenvHas paboma - 34.)
1. Dnexrpuueckue 3apsaasl U nojue. 3akoH KyinoHa. DIeKTpUUeCcKoe MoJIe U €r0 XapaKTEPUCTHKH.
2. llpunnun cynepnosunuu. [lotok Bekropa HanpskeHHOCTH. Teopema aycca.
3. Pabora cui sanekrpudeckoro mosst. [lorennuan.
4. HupKymsmusi BEKTOpa HAMPSKEHHOCTH 110 3aMKHYTOMY KOHTYY.
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Tema 3.2. Dnekmpuueckoe none 8 geujecmee

(Ounasa: Jlabopamopuvie 3anamus - 2u.; Jlekyuonuvie 3anamus - 2u.; Ilpakmuueckue 3auamus -
2y.; Camocmoamenvras paboma - 3u.; 3aounasn: IIpakmuueckue sauamus - 14.; Camocmosmenvuast
paboma - 14y.)

1. Pacnipenenenue 3apsaoB B npoBogHuKe. KoHieHCaTOPHI.

2. Dnexkrpudeckuil Aunoib. Jusnekrpuku. CerHeToaNeKTPUKU

Tema 3.3. I[locmosinHblll S1eKmpudecKutl mox.

(Ounas: Jlabopamopuvie 3anamus - 24.; Jlekyuonnvie 3auamus - 2u.; Ilpakmuueckue 3anamus -
2u.; CamocmosamenvHas paboma - 3u.; 3aounasn: Camocmosmenvras paboma - 14u.)

1. YcnoBus CyiieCcTBOBAHUS ANEKTPUUECKOTO TOKA. [[pOBOJHUKY U U30JATOPHI.

2. 3akoHbl OMa. AKKyMYJISITOPBI.

3. [IpaBuna Kupxroda. 3akon Ixoymns-Jlenna.

Tema 3.4. 3Jze1<mputtec1<ue MOKU 6 MemaJiildx u ca3ax

(Ounasa: Jlabopamopuvie 3anamus - 2u.; Jlexyuonuvie 3anamus - 2u.; Ilpakmuueckue 3auamus -
2y.; Camocmoamenvras paboma - 3u.; 3aounasn: IIpakmuueckue sauamus - 14.; Camocmosmenvuast
paboma - 14y.)

1. Kimaccuueckast TeOpwst SJIEKTPOIIPOBOAHOCTH METAIIOB. PaboTa BBIX0O/1a JIEKTPOHOB M3 METalIa.
2. 3axonsl anekTponu3a dapanes. IMHUCCUs, HOHU3ALHS.

Tema 3.5. Maenumnoe none

(3aounasn: Jlabopamopnvie zamsmus - Iu.; Ilpaxmuueckue 3auamus - Iu.; CamocmosmenvHast
paboma - 14u4.; Ounas: Jlabopamopuvie 3auamus - 2u.,; Jlekyuounvie 3auamus - 2u.; Ilpakmuuecxue
sanamus - 2u.; CamocmosmenvHas paboma - 3u.)

1. Cuna Jlopenna. 3akon Amnepa. BzaumozeiicTBue napajiiesbHbIX TOKOB.

2. IloTok M IUpKyIALUsS MAarHUTHOM MHAYKIMK. MarHuTHbIE CBOMCTBA BEILIECTBA.

Tema 3.6. DnekmpomacHumHas UHOYKYUS

(Ounasa: Jlabopamopuvie 3anamus - 2u.; Jlexyuonuvie 3anamus - 2u.; Ilpakmuueckue 3auamus -
2y.; Camocmosamenvras paboma - 3u.; 3aounasn: Camocmosmenvuas paboma - 14y.)

1. 3axon ®apanes. [Ipasuno Jlenna.

2. IHIyKTUBHOCTh KOHTYpA.

Tema 3.7. 3Jze1<mputtec1<ue Konebanus u IANNEKMPOMACHUNIHbIE 60JIHbL

(Ounasa: Jlabopamopuvie 3anamus - 2u.; Jlekyuonuvie 3anamus - 2u.; Ilpakmuueckue 3auamus -
2y.; Camocmoamenvras paboma - 3u.; 3aounasn: Camocmosmenvuas paboma - 14y.)

1. Kone6arenbHslif kouTyp. @opmyna Tomcona. Pezonanc.

2. Ilonnas cucrema ypaBHeHui Makcsenia.

3. CBoOOIHOE ANEKTPOMATHUTHOE T0JIE M €r0 CYIIECTBOBAaHME B BHUE SJIEKTPOMATHUTHBIX BOJIH.
[Ikaa 3MeKTPOMAarHUTHBIX BOJIH.
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Pazoen 4. Onmuxka
(Baounaa: Jlabopamopuwie 3auamua - 2u.; Jlekyuonnwvie 3anamua - 4u.; Ilpakmuueckue
3anamusn - 4u.; Camocmosamenvuaa pavoma - 974.; Ounan: Jlabopamopuvie 3anamusa - 30u.;

Jlekyuonnvie 3auamun - 16u.; Ilpakmuueckue 3auamusn - 16u.; Camocmoamenvnas paboma -
16u.)

Tema 4.1. Onmuxa. I eomempuueckas onmuxa
(Ounas: Jlabopamophvie 3anamus - 6u.; Jlekyuonunvie 3anamus - 4u.; Ilpakmuueckue 3anamus -
4y.; CamocmosmenvHas paboma - 4u.; 3aounas: Jlexyuouwnvie 3anamus - 24.; IIpaxmuueckue
sanamus - 1u.; Camocmosmenvrnasn paboma - 20u.)
Onruka. ['eomeTpuyeckas onTuka
1 ITpsiMonMHEHHOE pacpoOCTpaHEHUE CBETA
2 3aKOH OTpa’KEHUsI CBETA
3. IIpenomsienne cBeta. 3aKoH mpesioMiieHus cBeta. [lonmHoe BHyTpeHHee oTpakeHue. [loctpoenue
M300paKeHHI B MJIOCKOM 3epKalie
4 JIunzel. @opmMyria ToHKOU JUH3EL. [locTpoeHne n3o0pakeHus, 1aBaeMoro COOMPArOIICH JIMH30M
5 Ontudeckue mpruoopsI

Tema 4.2. Boanosas onmuxa

(3aounasn: Jlabopamopnvie zamsmus - Iu.; Ilpaxmuueckue 3awamus - Iu.; CamocmosmenvHas
paboma - 20u.; Ounas: Jlabopamopuvie 3auamus - 64., Jlekyuounvie 3auamus - 2u.; Ilpakmuuecxue
sanamus - 2u.; CamocmosamenvHas paboma - 24.)

1. Uutepdepennus ceta
2. Mudpaxims cBera
3. AudpakuonHas pemeTka
4. Ilonapu3zanus ceeta. ucnepcus ceera

Tema 4.3. Keanmosas npupooa usnyyenus

(3aounasn: Jlabopamophvie sausamus - lu.; Ilpaxmuueckue sausmus - Ilu.; Camocmosmenvras
paboma - 20u.; Ounas: Jlabopamophvie 3anamus - 6u.; Jlexyuonnvle sauamus - 24.; Ipakmuuecxue
sanamus - 24.; CamocmoamenvHas paboma - 24.)

1. TertoBO€ U3TydYeHUE. 3AKOHBI U3TYUCHHUS.

2. ®otorpdext. DOTOHBI.

Tema 4.4. Dnemenmol K8AHMOBOU PUUKU AMOMOS, MONEK)]l, MEEPOLIX Meil

(Ounas: Jlabopamopnvie 3anamus - 6u.; Jlekyuonnvie 3anamus - 4u.; Ilpakmuueckue 3anamus -
4y.; CamocmoamenvHasn paboma - 4u.; 3aounas: Jlekyuonnvle sauamus - 24.; CamocmosmenvHasl
paboma - 17u4.)

1. Mogenu aroma Tomcona, Pesepdopna, bopa.

2. Bonnsl ne bpoitnsa. Ypasaenue lllpenunrepa.

3. Tyunenbnsiii a3gdext. [Tpunun [Naymu.

4. 3oHHas TeopuUs IPOBOJUMOCTH.

Tema 4.5. Amomnas gpuzuxa u 3nemenmapHvle Yacmuysl
(Ounasa: Jlabopamopuvie 3anamus - 6u.; Jlekyuonuvie 3anamus - 4u.; Ilpakmuueckue 3auamus -

4u.; Camocmosmenvras paboma - 4u.; 3aounas: [paxmuueckue 3ausmus - 14.; Camocmosmenvras
paboma - 20y.)
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1. Anepubie cunbl. [ -, [1-, [] - U31y4YeHUsI.
2. Peakuus nenenus anpa. llenHas peakuus.
3. Kocmuueckoe u3nydeHue. JeMEHTapHbIE YaCTULIBI U @aHTUYACTHULIBI.

Pazoen 5. Buneayoumopnas paboma
(Baounan: Bueayoumopnas konmaxkmuas paooma - 9u.; Qunaa: Bueayoumopnas Konmaxkmuasn
paooma - 9u.)

Tema 5.1. Coaua sx3ameHa K3ameHa
(3aounasn: Bueayoumopmnas xoumaxmuas paboma - 9y.; Ounas: BHeayoumopHas KOHMAKMHAL
paboma - 9u.)

Cnaqa OK3aMfCHa K3aMCHa

6. OneHo4YHbIC MaTepHAJIbl TEKYLET0 KOHTPOJIS
Pazoen 1. Mexanuka
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. MexaHuka u3y4aer...
-1 IBYKEHHE TEeJ C yY€TOM MIPUUNH, BBI3BIBAIOIIUX IBUKECHHE.
-1 pa3IUYHbIE BUIbI MEXaHUUECKOTO JIBIKEHHS 0€3 yueTa MPUUKH, BhI3bIBAIOIIUX 3TO JBUKECHHUE.
-1 YCJIOBUS PaBHOBECHSI T€JI, HAXOAALIUXCS MO IEHCTBUEM CHIL.
+: BUJIbI MEXaHUYECKOTO JBUKECHUS U IPUYUHBI UX BO3HUKHOBEHUSI.
2. JIBuKeHHe BCer/a sIBISIETCS OTHOCUTEIbHBIM, IIOTOMY YTO ...
-1 IBUYKEHUE TeJla BCETa pacCMarpuBaeTCsl OTHOCUTEIBHO MOBEPXHOCTH 3E€MJIIM, KOTOPAsl CUMTACTCS
HETIOJBHUKHOM.
-: aOCOIOTHO HEMOJBMKHBIX TEJ HET; BCE TEJa, HAXOSIIINECs B PUPOJIE, ABHKYTCS.
+: IBM>KEHHE OJIHOTO TeJjla BCErja pacCMaTpUBAETCS OTHOCUTENIBHO JPYroro
-: pa3JIMYHbIE BU/bI IBUKEHUS BOSHUKAIOT 110 PA3HBIM MPUUYHUHAM.
3. Maccoii Tenra Ha3bpIBaeTCs BEIMYHHA, ...
-1 U3MepsieMasi KOJIMUYEeCTBOM BEIlleCTBa, COAEpKAIIEMCs B JaHHOM TeJle.
- U3MepsieMasi CHJIOW, ¢ KOTOPOM TEJI0 MPUTATUBAETCS K 3eMJIe.
-1, I3MepsieMasi OTHOILIEHUEM BecCa JAHHOTO BEIECTBA K €ro 00beMy.
-: SIBJIAIOIIASACS MEPON MEXaHUYECKOTO B3aMMOJICUCTBHUS TEII.
+: onpezensoas HHEPLUOHHBIE U TPaBUTAI[MOHHBIE CBOMCTBA TEIl.
4. Bpemsi paBHOMEPHOTO ABHKCHHUSI aBTOMOOWIIS 110 MOCTY JuTiHOM 480 M cO CKOpOCThIO 18
KM/4 paBHO...
+: 96 c.
-:27c.
=127 4.
-2 8640 c.
5. BeicoTa qoMa npu BpeMEHH MaJicHUU COCYJIBKU 2 C TTOCTIE Havyajia ABUKEHHUS PABHO. ..

-2 15 m.
+:20 m.
-2 45 m.
-2 60 m.
6. BricoTa mogpema 1raprka OpoIeHHOTO BBEpX HavadbHOW CKOpocThio 10 M/c paBHa....
+:5 M.
- 0,5Mm.
- 0,2 M.
- 2 M
7. Tenno ABUXKETCA ..., €CIIU CYMMa BCEX JCHCTBYIOIIMX CUJI paBHA HYIIIO
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-1 PaBHOYCKOPEHO
-1 TI0 OKPY>KHOCTH
-1 C I3BMEHEHHUEM CKOPOCTHU
+: IPSMOJIMHENHO U paBHOMEPHO WUJIU MOKOUTCS
8. Macca rpy3a npu nokaszanuu AuHaMmomertpa B 5 H mpuOnusutensHo paBHa...
+:500 .
-:5rn
=121
6L
9. Cuna tsaru aBroMmoOuis maccoit 14 T nmpu npoxoxkaenuu 50 m 3a 10 ¢ ¢ ko3 dummentom
tpenus 0,05 pasHa...
+: 21 kH.
-: —7xH.
- 21 H.
- 7TH.
10. Monyns momenTa cuibel 3 H nipu neue cuiiel 15 cM paBeH. ..
-2 45 Hwm.
+: 0,45 H'm.
-2 0,2 Hwm.
-2 20 H'm.
11. MoOUIHOCTRIO HA3BIBAIOT. ..
-: BEJIMYMHY, U3MEPAEMYIO MPOU3BEACHUEM CHJIbl HA MyTh, IPOUJICHHBIN B HANpPaBICHUH JCUCTBUS
CUJIBL.
-: BEIUYHHY, U3MEPSEMYIO TIPOU3BEICHIEM COBEPILICHHOW paboThl Ha BpeMs paboTEHI.
+: BETUYHHY, YUCJIICHHO PaBHYIO pa0OTe B €AMHUILY BPEMEHU
-: CIOCOOHOCTH CHJIBI COBEPIIATH PaboTy.
12. KuneTnueckoi 3Hepruel Ha3bIBaeTcs. ..
-1 BHEprus, 3aBUCAIIasl OT B3AUMHOTO PACIOIOKEHHUS TN WK YacTel Tena.
- DHEPrus Teja, HOIHITOro Haja 3eMIIei.
-1 BHEprus Majarollero Tena.
+: sHeprus, 00yCIOBICHHASI MEXaHUYECKUM JBUKEHUEM Tel.
13. IloTreHimanpHast 3HEPTUs NOJHITOTO OTHOCUTEIBHO MOBEPXHOCTH 3EMJIM Ha BhICOTY 20 M
TeJla Maccoil 3 Kr paBHa...
-2 60 Ix.
+: 600 [Ix.
-2 0,15 Ix.
- 1,5 Ix.
14. CoBepiiaeMasi MOAbEMHBIM KPaHOM paboOTa MPU PAaBHOMEPHOM TOTHSATHU T'Py3a MacCOM
1,5 T Ha BeIcOTY 15 M paBHa...
+: 225 000 JIx.
-1 33,75 dx.
-1 22 500 x.
-2 10 Ix.
15. Isurarens momHocThio 300BT 32 300 ¢ coBepiaeT padory...
- 1 JIx
-1 60 Jx
-2 300 dx
-2 1500 Ix
+: 90000 dx
Pa3zoen 2. Monexynapuas ¢uzuka
Dopma KOHMPOIA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
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1. YacTuisl BeliecTna...

- HAuUMHAIOT JABUTaThCs, €CIIU TeJI0 OPOCUTH BBEPX.

- HaxoAsTCA B MOKOe, eciu Teso HarpeTh 10 100 rpagycos Llenbscus.

-:  HaxomasaTca B mokoe npu 0 rpagycos Llenbcus.

+: mpu J1000¥ TemMmepaType, UCKITIoUast a0COTIOTHBINA HYIb, ABUKYTCS HEMPEPBHIBHO U XaOTUYHO.
2. Temneparype 50 K coorBeTcTBYeT 3HaueHHE TeMieparypsl 1o Llenbcuto. ..

-1 323 rpanyca.

+:-223 rpagyca.

-2 50 rpagycos.

-1 - 50 rpanycos.
3. OnuHakoBOU (PU3NUECKON BETMUMHOM JUIsl ABYX TEJ MIPU TEIJIOBOM PaBHOBECUU OYJIET ...

-: JIaBIICHUE.
- KOHLIEHTpaUHs.
+: TeMIeparypa.
-1 00BeMm.
4. Cpennsisg KBaJlpaTH4HAsi CKOPOCTh MOJIEKYJI a30Ta IIPU YBEIUYEHUH TEMIIepaTypsl ra3a B 4
paza...
-: He usmenunrces.
- YBenuuutcs B 4 pasa.
+: YBenuuutcs B 2 pasa.
-: YMEHbIIUTCA B 2pa3a.
5. BHyTpeHHsIs 3Heprus uAeaabHOro OAHOATOMHOIO T'a3a paBHa...
-1 2RT/2
-1 3pT/2
+: 3pV/2
-:pV/3
-2 3VT/2
6. OnuH MOITb TFOO0TO Ta3a MPU HOPMAIBHBIX YCIOBHIX 3aHUMAET OMHAKOBBI 00BEM...

+: 3akoH ABOrajpo
-: 3akoH [lapns

-: 3akoH boipiiMaHa
-: 3akoH Knaneiipona

7. Umcno cremneHei cBOOOMBI OJHOATOMHOM MOJIEKYJIBI TIPH KOMHATHOW TeMIeparype
paBHoO...
-1
+:1

I
— O\ gy O

1
1

8. JlaBaeHue — 3TO cuia,...

: IEUCTBYIOIIAs HA €AVHUIY MACChI TENIa

: IGMCTBYIOMIAst HA €IUHMILY 0ObeMa Tena

+: IEeHUCTBYIOIIAs HA €AVHULLY IUIOIIAIN IOBEPXHOCTH Tela
-: IEUCTBYIOIAs HA €UHUILY IUIOTHOCTH TeEJla

9. CocrosiHME ra3a XapaKTepU3yeTcs
+: 00beMOM, JaBIICHUEM, TEMIIEPATYPOil
-: JaBJICHUEM, TEMIIepaTypou
-: INIOTHOCTEIO, 00bEMOM
-: TEMIIEPATyPOid, MaCCOI
10. 1aBrneHnue Bo3ayxa BHYTPU HAaJyTOTO PE3MHOBOTO BO3AYIIHOTO LIAPUKA MPHU MOBBIILIEHUN
arMoc(epHOTo JIaBJICHUS ...
- HE U3MEHHTCH.
+: YBEJIIUYUTCS.

TTonrorosneno B cucteme 1C:Yuusepcurer (000002695) Crpanuria 14 u3 45



- YMEHBIIUTCH.
- MOXET KaK yBEJIUYMTHCS, TAK U YMEHBIIUTHCS.
11. CpenHssa KuHETHYECKasl SHEPTHS MOJIEKYJ ra3a B M300apHOM MPOIecCce MPHU yBEIUYEHUH
KOHIIEHTPAIMU MOJIEKYJI ra3a B 5 pas...
-: He nsmenunacs.
+: YMeHbImmiace B 5 pas.
- YBenuuumiack B S pas.
- YBenuumiack B 25 pas.
12. IIporecc n3MEHEHHsI COCTOSTHUS ra3a 0e3 TerI000MeHa ¢ BHEITHEH CPEeIoi SBISETCS. ..
-: M300apHbIM.
-: M30Xx0pHBIM.
-: 3orepmuueckum.
+: AnuabaTHBIM.
13. BHyTpeHHsIs1 SHEPrUsl CUCTEMBI HE U3MEHSETCS NP NIEPEXO/IE €€ U3 OJHOTO COCTOSIHUS B
IpyTOE. ..
-: B u3obapHom mporecce.
-: B n30xopHOM mpouecce.
+: B U30T€pMHUECKOM IIPOIIECCE.
-: B agmabarHom mpornecce.
14. IlomBenénHas K rasy TeEIJIOTa paBHA M3MEHEHUIO €r0 BHYTPEHHEW HHEPrHMM - 3TO
mpouecc...
-: agnabaTHBIN
- M30TEpPMUYECKUI
+: HM30XOpHBIN
-: U300apHBIH
15. [loaBenénHas K ra3y TemyioTa paBHa paboTe ra3a MpOTHB BHEIIHUX CUJI - 3TO MPOIIecC. ..

+: U30TEepMUYECKUI
-: anna0aTHBIN
- m300apHbIi
- M30XOPHBII

Pazoen 3. dnekmpuuecmeo u mazHemum

Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada

Bonpocwi/3aoanus:

1. Cuna B3aMMOAEHCTBHS [BYX TOYEUHBIX HEMOABIDKHBIX 3aps/IOB NIPU YBEIUYCHUHU

paccTosHUS MEX1y HUMU B 4 pasa...
-1 yBenU4uTCs B 4 pasa.
-: yMEHbIINTCSA B 4 paza.
-: yBeauuures B 16 pas.
+: ymenbmutcs B 16 pas.

2. Cwia B3aMMOAEWCTBHS [BYX TOYEYHBIX HEMOABMKHBIX 3apsA70B TP YMEHBUICHUH
paccTosiHUS MEKy HUMU B 4 pasa ...
-1 yBeIMUHuTCSA B 4 paza.
-: yMEHbIINTCSA B 4 paza.
+: yBenuuutcs B 16 pas.
-: yMeHbIIUTCA B 16 pas.
3. Cuna B3aMMOJEHCTBUS JBYX HEMOABMKHBIX 3apsJ0B IPU NEPEHECEHUH UX U3 BO3/1yXa B
Cpeny ¢ AMANIEKTPUYECKON IPOHULIAEMOCTBIO 2. ..
- HE U3MEHUTCH.
+: yMeHbIIUTCS B 2 pasa.
-1 YBEJIHMYUTCS B 2 pasa.
- yMEHbIIUTCS B 4 pasa.
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4. Monynb HanpsHKEHHOCTU NIEKTPUYECKOT0 MOJIS B TAaHHOW TOUKE NPU YMEHBLIEHUH 3apsiia
CO3JAIOILEro MoJe B 3 pasa...
+: ymeHbpLIuTCS B 3 pasa.
-: yBenMuuTCs B 3 pasa.
- yMEHbIIUTCSA B 9 pas.
- HE U3MEHUTCH.
5. Monynp HanmpsKEHHOCTH BJIEKTPUYECKOTO IO B JAHHOM TOYKE IIPU YMEHBIICHUH
paccTosiHUS 10 3apsja B 6 pas...
-1 yMEHBIINTCA B 6 pa3.
-1 yBenMuuTCs B 6 pas.
- yMmeHbLIUTCA B 36 pas.
+: yBenuuutcs B 36 pas.

6. DHeprus KOHJIEHCATOpa IPH YMEHBIIEHUH PACCTOSIHUS MEXAY IUIACTUHAMHU B JiBa pas3a
[I0CJIE OTKJIFOYEHUS OT UICTOUYHUKA TOKA. . .
+: yMeHbIINTCS B 2 pasa.
-1 YBEJIHMYUTCS B 2 pasa.
- HE U3MEHUTCH.
- yMEHbIIUTCS B 4 pasa.
7. PaboTta 3JeKTpUYECKOro Moy MO MEepEeMENICHHIO deKTpudyeckoro 3apsaa B 12 Ki mpu
HanpspkeHuu 3,5 B paBHa. ..
- 12 Ix.
+: 42 JIx.
-1 3,5 JIx.
-1 3,4 JIxk.
8. Hanpsx€HHOCTD aniekTpocTarndyeckoro nois E - ...

+: OTHOIIIEHHUE CUJIbI K BEJTUUYHNHE 3apsaaa, IOMCUHICHHOT'O B HaHHOﬁ TOYKE ITOJIA

-. IPOU3BCACHUEC CUJIBI U BCIIMYMUHEI 3apsjaa, MOMEIIEHHOTO B JaHHYIO TOYKY ITOJIA
-. OTHOIICHUE CUJIbI K BEJIMYMHE IIOTCHIIHAIa HaHHOﬁ TOYKH I10JIA

-. IPOU3BCACHUEC CUJIBI U BCIIMYHWHBI ITIOTCHIIMAJIA ﬂaHHOﬁ TOYKH I10JIA

9. Ilotok BekTOpa HAMPSKEHHOCTU DJIEKTPOCTATUUYECKOTO MOJSI B BaKyyMe CKBO3b JIIOOYIO
3aMKHYTYIO TIOBEPXHOCTD ...
+: MPOMOPLHOHAJIEH alredpandeckoi cyMMe 3apsiioB, 3aKIIOUEHHBIX BHYTPU 3TON TOBEPXHOCTH
-: IPOTIOPLIMOHAJIEH MTPOU3BEICHUIO 3aPAI0B, 3aAKIIOUYEHHBIX BHYTPH 3TOM MOBEPXHOCTH
-: IPOTIOPLIMOHAJIEH OTHOIICHUIO 3aps/I0B, 3aKIIOUEHHBIX BHYTPU 3TON MOBEPXHOCTH
-: IPOTIOPLIMOHAJIEH CyMME MOJTyJIe 3aps10B, 3aKIIOUEHHBIX BHYTPHU 3TOM MOBEPXHOCTH
10. DnexTpruyecKuii MOTEHIMA MOJIS - 3TO BEJIMYMHA paBHAA ...
+: HOTGHHH&HBHOﬁ OHCPIUur CAUMHUYIHOTO IMOJIOKHUTCIIBHOIO 3apsi/ia B HaHHOﬁ TOYKE ITOJIA.
. IPpOU3BCACHUC HOTCHHH&HBHOP'I OHCPTHHU 3apsaAa U €Tro BEJIMIUHBL
. OTHOIICHUC BCIIMYHHBI 3apsJia K €TI0 HOTGHLIH&JIBHOﬁ SHECPTrrun
. OTHOIICHUC BCIIMYHHBI 3apsJia K €TI0 KHHETUYCCKOU OHCPIruun

11. Hanpspxkenue Ha namne conpoTtusieHrneM 14 Om npu cuiie Toka B Lienu 2 A paBHO. ..
-2 0,128 B.
-2 7B.
-2 16 B.
+: 28 B.
12. PaboTa mo mepeMenieHuo 3apsaA0B Ha Y4acTKe MenH 3a 45 MUHYT NpHU HanpspkeHuu 220
B u cune Toka 2 A paBHa...
-1 267 Ix.
-1 4950 IIx.
-2 19 800 Ix.
+: 1 188 000 JIx.
13. IToTpebnenue sHepruu B CEKyHy npu Hanpsbkernu 220 B 1 cuite Toka 2 A paBHO. ..
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- 110 Br.
+: 440 JTx.
_: 440 Br.
- 110 Jik.

14. Cuna Toka B nammne momiHocThio 100 BT B cetu ¢ HanpsibkenueM 220 B paBHa. ..

- 22000 A.
- 2,2 A

+: 0,45 A.
-2 100 A.

15. IoTpebnsiemast >IEKTPUUECKON JIaMIIOH MOIIHOCTh NMPH YMEHBIIEHUH HAINpPSDKEHHUS B S

pa3 ¥ HEM3MEHHOM COTIPOTHBIICHHH. . .
- YMEHBIIUTCA B 5 pas.
- YBEIMYUTCS B 5 pas.
-: HE U3MEHUTCH.
+: yMeHbIIUTCA B 25pas.
Pazoen 4. Onmuxka
Dopma KOHMPOIA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. lnmuna paguoBoaHbl 600 M COOTBETCTBYET YaCTOTE. ..
-1 2 Merarepua
+: 0,5 merarepua
-: 1,5 merarepua
: 6 merarepig
: 3 Merarepua

2. CBeT B ONTUYECKHU OTHOPOJHOM Cpejie pacrpOCTPaHIETCH. ..

: TI0 DKCTIOHEHTE
+: IPAMOJIMHENHO

-1 10 CHHYCOHJIE

-: o runepbose

3. dokyc - 310...

-: paccTosiHuE OT ONTHUYECKOIO LIEHTPA JIUH3bI 10 TOYKH [IePECEUEHUs TPEIIOMIICHHBIX JIy4en
+: TOYKa, B KOTOPOM IMOCIIE MPETOMIICHUSI COOMPAIOTCS BCE JIy4H, MaJaloliye Ha JIMH3Y MapajuleIbHO

[JIABHOU ONTHYECKON OCH

-: IPO3PAYHOE TEJIO, OTPAHUYEHHOE JIByMsI [IOBEPXHOCTIMU

-1 TOUKa, 4epe3 KOTOPYIO MPOXOAST Jy4YH HE MPEIOMIISAACH
4. ®OKyCHOE pacCTOSHUE - 3TO. ..

+: paccTosiHHE OT ONTHYECKOT0 LIEHTpa JIMH3HI 10 PoKyca.

: TOYKA TIepeceyeH sl MPEJIOMIICHHBIX JTydei

: paccTOsTHUE OT ONTHYECKOTO LIEHTPa JIMH3HI 10 N300paskeHus
: paccTostHUE OT MpeAMeTa A0 N300paKeHUs

5. OTHOCHUTENbHBIN MOKA3aTelb MPEJIOMJIEHHUS - OTHOIIEHUE ...

IIOKa3aTess IPEJIOMIIEHUS CPElbl OTHOCUTEIBHO BAKyyMa
CKOPOCTH CBETA B BAKyyM€ K CKOPOCTH CBETa B CPELIE

: CHHYCAa yIUIa [TaJICHUs K CUHYCY yIJIa OTPAKEHUs

+: IOoKasaress PeIOMIIEHUS BTOPOH Cpeibl OTHOCUTENBHO IIEPBOM

6. KorepeHTHBIMU Ha3bIBAIOTCS BOJHHBI. ..
- pa3HOCThH (ha3 KOTOPBIX MEHSETCS C TCUCHUEM BPEMEHHU.
+: pa3HOCTH (ha3 KOTOPBIX OCTAETCS MOCTOSTHHOW BO BPEMEHHU.
- pa3HOCTh (a3 KOTOPBIX BCEI/a paBHA HYJIIO.
-: moObIe BOJIHBI BCErJa KOTEPEHTHBI.

7. CornacHo npuHuuny [rolreHca, KaXablid 3JIEMEHT CBETAILCUCS TOBEPXHOCTHU SBIISIETCS ...

+: UICTOYHMKOM BTOPHYHBIX BOJIH, OTH0aromas KOTOPbIX OyIeT BOJIHOBON MOBEPXHOCTHIO.
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MCTOYHUKOM KOTE€PEHTHBIX BTOPUYHBIX BOJIH, HHTEP(HEPUPYIOIINX IPU HATOKEHUU.
PUYUHON OTKJIIOHEHHE CBETA OT HAIPaBIEHUS MPSAMOIIMHEHHOTO PaCIpOCTPAHEHUSI.
: AICTOYHUKOM MPSMOJIMHEHHO PacpOCTPAHSIOIIUXCS BOJIH

8. Jlucniepcueil cBeTa Ha3bIBaeTCs ...

. pacCCBaHUC Oejoro ceera BCIICCTBOM.

+: 3aBUCHMOCTHh aOCOJIOTHOTO ITOKa3aTes MMPEJIOMIICHUA BCIIECCTBA OT YaCTOTHI IMAAaroIIero Ha
BCIICCTBO CBETA.

. IIOIIOIICHUE CBETA BEHICCTBOM.

: orn0aHnue CBETOBLIMH BOJHAMH HpCHHTCTBHﬁ.

9. UnTepdepennneii cBeTa Ha3bIBACTCS

: CJIOKEHHE B IPOCTPAHCTBE CBETOBBIX BOJIH, IIPU KOTOPOM MOTYYaETCsl YCUIICHUE CBETA.
: CJIOKEHHE B IPOCTPAHCTBE CBETOBBIX BOJIH, IIPH KOTOPOM MOJTydaeTcst ociaalleHue cBeTa.

+: CIOXEHHE B TMPOCTPAHCTBE KOTEPEHTHHIX BOJIH, MPH KOTOPOM TOIYyYaeTCsl yCUJICHHE WU
ocnabieHue pe3ylbTHPYIOLIe CBETOBOW BOJHBEI.

- pa3nokeHue 6eJIoro cBeTa B CIEKTP TUPPAKIUOHHON PEeIIETKOM.

10. Iudpakuueii cBeTa Ha3bIBaeTCA. . .
- TMPOCTPAHCTBEHHOE Iepepacipesie]IeHHe YHEPTUU CBETOBOTO M3IYYEHHs] MPHU HAJIOKEHUU IBYX
WJIM HECKOJIBKMX CBETOBBIX BOJIH.
+: orubaHue CBETOBBIMH BOJIHAMU MPETATCTBUMA.
-1 OTpa)K€HHE U MPEJOMJICHIE CBETOBBIX BOJIH.
-1 pasliokeHHe OeJI0TO CBETa B CIEKTP AUPPAKITMOHHON PEIIETKOM.
11. Ilonsipn30BaHHBIM HA3BIBAETCS CBET. ..
-1 CO BCEBO3MOXKHBIMH PaBHOBEPOSITHBIMU KOJIEOAHUSMU BEKTOpA HATPSHKEHHOCTH AJIEKTPUUIECKOTO
TOJIS.
+: koneGaHUs BEKTOpA HAIMPSHKEHHOCTH DJIEKTPUYECKOTO TOJSI KOTOPOTO KaKMM-THOO 00pazom
YHOPSIOYCHEI.
- Koysie0aHUS BEKTOPOB HAMPSIKCHHOCTEH DSIEKTPHUYECKOTO W MArHUTHOTO TIOJIEH KOTOPOTO
MIPOTUBOTIOIOKHBI
- HCIyCKaeMblii €CTECTBEHHBIMU UCTOUHUKAMHU CBETA.
12. YpaBHeHue rapMOHUYECKUX KoneOaHuid y=5sin3 14t (MeTpoB)...
-: mepuon KojieOaHui paBeH S ¢
+: mepuon konebanuit pasex 0,02 ¢
-: mepuon konebanuii pasen 50 ¢
-: mepuon koyebanuii paseH 314 ¢
13. Cuna B3aUMOJEHCTBUSA [IByX TOYEYHBIX HEMOJBM)KHBIX 3apsoB IPU YBEIUYCHHH
paccTosTHUS MKy HUMU B 4 pasa...
- yBenu4uTcA B 4 pasa.
- yMEHbIIUTCH B 4 pa3a.
-: yBenuuutcs B 16 pas.
+: ymenwputes B 16 pas.
Pazoen 5. Buneayoumopnas paboma
Dopma KOHMPONA/OYeHOUHOe CPEOCMEBO.!
Bonpocwi/3aoanus:

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN

Ounas popma obyuenus, Ilepeuiti cemecmp, Ixk3amen
Koumponupyemvie M/[K: YK-1.1 YK-1.2 VK-1.3 VK-1.4 VK-1.5
Bonpocsl/3ananus:
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1. KuneMarndeckoe OIHMCAaHHE MEXaHUYCCKOIO JABHOKCHUA: CUCTEMA OTC‘IéTa, TPaCKTOpPUs,
IyTh, ICPEMCUICHUC, CPCAHASL U MITHOBCHHASA CKOPOCTh, YCKOPCHUC.

2. XapaKTepUCTUKH MPSIMOJIMHEHHOTO PABHOMEPHOTO M PABHONEPEMEHHOTO JIBUKEHUS.

3. Kunemaruka BpallarebHOTO JIBMKEHHUA. YIIIOBOE MEPEMENIEHUE, CKOPOCTh U YCKOPEHHUE.
CBs13b JIMHEWHOU CKOPOCTHU C YITIOBOM.

4. PaBHOMEpHOE JBMXKEHHME II0 OKpPYKHOCTH: IIEpPUOJ, YaCTOTAa. XapaKTEPUCTUKU
PaBHOIEPEMEHHOTO BPAILlaTEIbHOTO IBUKEHUS.

5. NHepuuanbHble ¥ HEWHEPIHAJIBbHBIE CUCTEMBbI oTcdYeTa. OCHOBHBIC 3aKOHBI JTHUHAMHUKU
Hrrorona.

6. Heunepuumanbuble cucreMbl otcyeta. Cuibpl UHEpUMU. YpaBHEHUE [UHAMHUKU B
HEHMHEPLUAIbHON CUCTEME OTCYETA.

7. Cunbl B MexaHuke. CHiia rpaBUTAllMOHHOTO NMPUTKEHUS, TIAKECTH, BEC.
8. Cuibl B MexaHuke. CUJTbI TPEHUA.

9. Vopyrue cunbl. ledbopmanuun M HampsOKEHUS B TBEPAOM TeJe, MOIYIM YHPYTOCTH,
kodpunment Ilyaccona. Jlmarpamma HanpsokeHuid. 3akoH ['yka. IloTeHmmanbpHass dSHeprus
ynpyroaehopMHUpOBaHHOTO Tea.

10. UMmynbC 4acTUIBl 1 MEXAHUYECKON CUCTEMBI. OTKPBIThIE U 3aMKHYThHIE CUCTEMBI. 3aKOH
COXpaHEHUsI UMITYJIbCA.

11. Lentp macc (mHepuuu) cuctemsl. CBsI3b UMITYJIbCA CUCTEMBI CO CKOPOCTBIO JIBUYKEHUS
LIEHTPA Macc. YpaBHEHUE IBMKEHUS 1LIEHTPa Macc.

12. MOMEHT UMITYJIbCa YaCTHUIIBl U CUCTEMBI YaCTUIl. MOMEHT CUJIbl. YpaBHEHHE MOMEHTOB.
3aKoH COXpaHEHUS] MOMEHTA UMITYJIbCa B 3aMKHYTOM cHucTeMe.

13. PaboTta mepemeleHus] MaTepHadbHONW TOYKH MO KPUBOJIMHEHHOMY IyTH. MOIIHOCTB.
Kunernyeckas ¥ NOTEHIMAIbHAS YHEPTUSL.

14. KoHcepBaTHBHBIE U HEKOHCEpPBATUBHBIE CHIIbL. [lOTEHIMAIbHOE M HEMOTEHIMAIBHOE
MoJi€ CUJI. 3aKOH COXPAHEHU MOJTHON MEXaHWYECKOW SHEPTUH.

15. TBepmoe Teno Kak cUCTeMa MarepuaibHbIX TodeK. IlocTynarenbHoe M BpalareabHOE
JBIDKEHHE a0COIIOTHO TBEPAOTO Tesa. YpaBHEHUs ABWKCHUS U paBHOBECHS TBEPAOTO Tea.

16. MomMeHT uHepuuu TBEpAOro Tena. Teopema llteitnepa. OCHOBHOE ypaBHEHUE TUHAMUKHI
BpallaTeNbHOro NBIKeHUs. KuHeTnueckas sHeprusi Bpallarouerocs Tena.

17. CpoiicTBa X)uakocTe. JlaBneHme B IOKosiicihcs XKuAKocTH. 3akoH Ilackans. 3akoH
Apxumena.

18. I'mapoguHamMuka >KHAKOCTH, MeTonbl onucaHud. Hecxxumaemas xuakocts. UneanbHas
KUIKOCTh. JIMHUM TOKa U TPyOKH Toka. MaHOMETPHI 711 U3MEPEHUS JTaBJICHUS B KUIKOCTSIX.
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19. YpaBHeHHE HEPA3PBIBHOCTHU CTPYH U CIICJICTBUE U3 HETO.

20. VYpaBHenue bepHymum 8 UACaIbHOM KHAKOCTH, CJIEACTBHE W3 HEro Ui
TOPU30HTAJILHOM TpyOKHU ToKa. BogocTpyiiHbIii Hacoc.

21. Bsaszkas sxuakocth. CUIbl BHYTPEHHETO TpeHus. JlamuHapHOe U TypOyleHTHOe TeUEeHHUE.
UYucno PeliHonbaca.

22. JIBwKeHWE Tel B JKHJAKOCTAX: CHJa JIOOOBOTO CONMPOTHBIICHHWSA, TMOIBEMHAs  CHJIA.
[TombemHast cuita Kpbljia camoJieTa.

23. Knaccudukanus xonebaHuii. EMuHBIA MOAXOA K ONHCAHHWIO KOJNEOAHWNW H BOJH
pasnuyHoOl (uzuyeckoit mpupoabl. ['apMoHMUeckue KoiebaHus, aMIUINTYA, KPyroBas 4acTtora U
¢daza. DHeprus rapMOHUYECKHUX KOIeOaHUH.

24. TIpumepsl TApMOHUYECKUX OCIHIUIATOPOB: MPYKUHHBIN, MaTeMaTHUECKUH U (PU3NIECKUIT
MasTHUKHU.

25. CnoxxeHue TrapMOHMYECKHX KOJICOAHWI: a) OIHOTO HANpaBJIEHUS, OAHOW YacTOTHI, O)
OIHOTO HATIPABJICHUS H CITa00 PA3ITUYAIONINXCS YaCTOT.

26. CroxeHre TapMOHMYECKUX KoJIeOaHMii: a) B3aMMHO MEPIEeHINKYISPHBIX OAHOM YacTOTHI,
0) B3aUMHO NEPIEHIUKYISIPHBIX U CJIa00 pa3INyaloNIMXCs M0 YacTOTe.

27. 3aryxaroniie KojaeoaHus.
28. Beiayxnennble konebanus. Pesonanc.

29. BonHoBoe nBmxeHue B yrnpyroi cpexae. [IpogonbHble W monepedHbie BoJHBL. [Imockas
CUHyCOMJalibHass BoJiHA. J[mMHA BOJNHBI, BOJTHOBOW BEKTOp M (a3oBas CKOpOCTh. BoiHoBas
MOBEPXHOCTH U ()POHT BOJIHBI.

30. OnHOMEpHOE BOJHOBOE YpaBHEHUE. DHEPTETUUECKUE XAPAKTEPUCTUKN YIIPYTHUX BOJIH.

31. Makpockonuyeckue cuctembl. CTaTUCTUYECKOE M TEPMOAMHAMUYECKOE OIKMCAHUE
MakpocucteM. Mozens uaeansHoro raza. OCHOBHbIE 3aKOHBI HJI€aTbHOTO Ta3a.

32. YpaBHEHUE COCTOSHMS HICAIBHOIO ra3a. DKCIEPUMEHTaIbHbIE Fa30BbIE 3aKOHBI.

33. OcHoBHbIE TpeAcCTaBiIeHUs MoJeKyasipHO-KuHeTnueckord Teopun (MKT). OcnoBHOe
ypaBHeHne MKT. MonekynsspHO-KMHETHYECKOE HCTOIKOBAaHNE TEPMOJIMHAMUYECKON TEMIIEPATyphl U
JaBJICHUS.

34. Yucno crenenelr cBOOOIbI. 3aKOH paBHOpACIIPEICIICHUS YHEPTUHU 10 CTENCHSIM CBOOO/IBI.
Cpenusist SHEprHsi MHOTOATOMHOM MOJIEKYIIBI.

35. HepaBHOBecHble MaKpOoCHUCTEeMBI. SIBmeHus mepeHoca B razax. OOmiee ypaBHEHHE
nepeHoca.

36. Senenune nuddysun. VYpaBuenue guddysuu. Kosboumment muddysuun, ero
MOJICKYJISIPHO-KUHETHYECKask MHTEePIpETaIHs.
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37. SlBneHue TEMJIONPOBOAHOCTH. YpaBHEHHE TeIUIONPOBOAHOCTH. Koaddumment
TEIUIONPOBOIHOCTH, €0 MOJIEKYISIPHO-KUHETHYECKAsi UHTEPIIPETaIHS.

38. SBnenme Bsa3kocTU. YpaBHeHHME Bs3KOCTH. KoaddumumeHnt  BA3KOCTH, €ro
MOJIEKYJISIPHO-KUHETHYECKasi MHTEPIPETaLs.

39. PeanbHble ra3pl. YpaBHeHue Ban—aep—Baanbca.

40. UNzorepmer Ban—mep—Banbca. Kpurnueckoe cocrosiaue. daszbi, (a3zoBbie mepexoibl,
¢dazoBble quarpammsel. PaBHOBecHe )KUIKOCTH U Tapa.

41. Tsepnoe cOCTOSIHHE Tella, KPHCTANIMYECKOe M aMOp(HOE COCTOSHHE, NalbHUN |
OommkHM nopsinok. Kpucrammnueckas pemetka u 0aszuc. DiIeMeHTapHas siueiika KpucTajia, ee
napamMeTpsl.

42. Tunel KpUCTAVIOB B 3aBUCUMOCTM OT BHJA YacTHL] B Yy3JaX pELIETKH M HX
B3auMozecTBUi. PeanbHble KpucTaiibl. JKUaKue KpUCTauIbL.

43. CaoiicTBa xuakoro cocrosiHud. lloBepxHocTHbBIN ciiol. [loBEpXHOCTHOE HATSHKEHHE.
CwmauuBanue. @opmyna Jlamnaca.

44. TepmoauHamuuyecKass CUCTEMa, MapaMETpbl COCTOSHUSA, TEPMOAMHAMUYECKOE
paBHOBecue. BHyTpeHHss 3Heprus cuctemsl. IlepBoe Hayano TepMOJUHAMUKHY.

45. TlpumeHeHne nNepBOro Hayaiaa TEPMOJUHAMUKH K U30MPOIIECCaM B ra3ax.

46. TennmoeMKOCTh. YIeTbHAs U MOJISIPHAS! TEINIOEMKOCTH, UX CBS3b.

47. Annabarndeckuii mporiecc. YpaBHeHue Ilyaccona.

48. Huxnmmueckue mporecchl. Padora nmukia. OO6paTumbie 1 HEOOPATUMBIE TTPOLIECCHI.
49. Tennoseie apurarenu. KIIJI TermioBoro asurarensi.

50. Hukn Kapuo. KIT/] mukna Kapuo mis naeansHoro raza. O6parumocTts 1ukiia Kapho.

51. Peanpuble umkiabl. HeocymiecTBuMocTh Be4yHOro jABurarens. BTopoe Havaio
TEPMOJTUHAMUKH.

52. DHTpomnusi UAeaIbHOTO ra3za. DHTpONuUs Kak (DyHKIMS COCTOSIHMSA, €€ CTaTHCTUYECKOe
TosikoBaHue. @opmyna bonbimana.

53. Teepmoe cocTosiHUE TeJNa, KPUCTALIMYECKOEe W amMop(HOE COCTOsSHUE, NalbHUA |
ommxHUN Topsanok. Kpucrammudeckas permerka W 0asuc. DneMeHTapHas sS4eiika KpucTaaia, ee
MapameTpsl.

54. Tunel KPUCTAJUIOB B 3aBUCUMOCTH OT POJIa YaCTHIl B y3/1aX PEHIETKH U B3aUMOACHCTBUI
Mexay HUMHU. Peanbhble kpucTtamisl. Jle@exTsl B kpuctamiax. BausHue nedekroB Ha MpOYHOCTH
KpPHUCTAJJIOB.
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55. )Kunkue kpucTauibl, UX BUJbI U CBOMCTBA.

56. CpoiictBa xuaxoro coctosiHus. lloBepxHocTHBIN cioil. [1oBEpXHOCTHOE HaTSKEHUE.
®opmyna Jlannaca. CmaunBanue. KanuisipHsle SBIEHHUS.

Ounas popma obyuenus, Bmopoui cemecmp, Ixzamen
Koumponupyemvie M/[K: YK-1.1 YK-1.2 VK-1.3 VK-1.4 VK-1.5
Bonpocsl/3ananus:

1. CBoMcTBa AJIEKTPUUYECKOTO 3apsiia. DJIeMEHTapHbIM 3apsai. TodeuHslid 3apsia. 3akoH
Kynona.

2. DIeKTpUYECKOE MOJIE U €r0 XapaKTepUCTUKU. HanpskeHHOCTh OISl TOUEYHOTO 3apsia.
3. I'paduueckoe n300pakeHne IEKTPOCTaTHUECKUX nosneil. [Tpuniun cynepno3uiun.
4. Pabota cuin snexrpudeckoro nois. [lorenmuan. [Toreniman TouedHoro 3apsa.

5. CBa3b NOoTCHIMAaIa U HAIPSAKCHHOCTH 3JICKTPOCTATUYCCKOI'O I10JIA. 3KBI/IHOT€HI_[I/IaHLHI>Ie
JIMHUU U TTOBCPXHOCTHU.

6. OCHOBHBIE TEOPEMBI AMEKTPOCTATUKHU: Teopema ['aycca, TeopemMa 0 HUPKYISIMUA BEKTOpa
HaANPSHKEHHOCTH IO 3aMKHYTOMY KOHTYpY. [loTeHInanpHbIi XapakTep JIeKTPOCTaTUYECKOro MoJsl.

7. Knaccuduxanus BemiecTa (MPOBOIHUKH, TOITYIPOBOAHUKH, TUIEKTPUKN). [IpoBoaHUKH
B JIEKTPOCTATUYECKOM I0JIE. DIEKTPOCTATUYECKAS 3alUTa.

8. OKBUNOTEHIHUATbHOCTh MPOBOJHUKA. OJIEKTPOEMKOCTh YEAMHEHHOIO IPOBOJHHUKA.
DIEKTPOEMKOCTb I1apa.

9. KOHI[GHC&TOP, SJICKTPOCMKOCTb KOHACHCATOPA, COCAMHCHUC KOHACHCATOPOB.

10. DHeprus 3apsyKEHHOTO YEIUHEHHOTO NMPOBOAHMKA, KOHAEHCATOpa. DHEPTHUs U IIIOTHOCTh
SHEPTHUH JIEKTPOCTATUUECKOTO MOJIS.

11.  [uonexktpuku B  3JEeKTpocTatuyeckoM moje. [lonspuszanusa  IUAIEKTPUKOB.
DIEKTPUYECKUIN TUTIOINb.

12. Bexrtop mnonsgpuzanuu. HampsokeHHOCTh MO B AMANIEKTPUKE. ODIEKTPUUECKOE
cMmeleHue. Jnannekrpudeckas IpOHUIIAEMOCTh U BOCIIPUUMYHUBOCTb.

13. Buabl AM3JIEKTPUKOB U MEXaHU3MBbI UX TOJIIPU3ALINH.
14. DnexTpruyYecKuil TOK, YCIIOBHSI €r0 CYIIECTBOBAHUS W XapaKTEPUCTHUKH.
15. CtopoHHHE CWIIBL. DJIEKTPOJBIKYIIAS CUJIa W HAPSIKEHUE.

16. 3akon Owma [y OAHOPOAHOIO Y4YacTKa IEeNH IOCTOSHHOTO Toka. 3akoH Oma B
muddepennmranbHol hopme.
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17. ConpoTuBieHNE NPOBOAHUKOB U UX COETUHEHHE.

18.  3aBUCMMOCTD  CONpPOTHMBIIEHUS  IIPOBOJAHMKOB  OT  TeMIeparypel. SIBieHue
CBEPXIIPOBOJIUMOCTH.

19. 3akon Oma [ HEOAHOPOAHOM PA3OMKHYTOM M 3aMKHYTOM IIETIH.
20. ITpaBuna Kupxroda 11t pa3BEeTBICHHOM IIETIH.

21. Pabota m MOUIHOCTH TOCTOSHHOTO TOKa. 3akoH J[xoyns-JIeHma B WHTErpaJibHOW W
muddepennmranbHon hopme.

22. Knaccuueckas Teopus IEKTPONpoBoAHOCTH MeTaiioB [pyne-Jlopenna.

23. 3oHHasa Teopusl TBEPIABIX T€l. 30HHBIE AHUAarpaMMbl IIPOBOIHUKOB, IOIYIPOBOJHUKOB U
TUBIIEKTPUKOB.

24. DneKTponpPOBOAHOCTh METAJNIOB U COOCTBEHHBIX TOTYIPOBOTHHUKOB.

25. CoOcTBeHHass W TPUMECHAs TPOBOAUMOCTH IOITYNPOBOIHUKOB, €€ 3aBUCHMOCTH OT
TEeMIIEpaTyphl U OCBEIIEHHOCTH. TepMo- U (hOTOCOTPOTUBIICHUS.

26. MarHuTHO€ IoJIe PaBHOMEPHO MBMKYyILerocsa 3apsna. JleiicTBUE SIEKTpUYECKOrO U
MarHUTHOTO I10JIS Ha ABWXKYILUICA 3apsa. MarnuTHas cuna JIopeHna u ee CBOMCTBA.

27. 3akon buo-CaBapa-Jlaniaca u ero mnpuUMEHEHHE K pacyeTy MarHUTHOTO TOJIA
CUMMETPUYHBIX MPOBOJHUKOB C TOKOM.

28. 3axoH Amniepa. B3aumoneiicTBue napauienbHbIX TOKOB.

29. Pabora mo nepeMenieHuIo MPOBOAHUKA C TOKOM B MarHUTHOM molie. [10Tok MarHuTHOH
WHIYKIIHUH.

30. OcHOBHBIE 3aKOHBI MAarHUTHOTO MOJIS: TeopeMa ['aycca u Teopema 0 UPKYJISIUU BEKTOpa
MarHUTHOW MHAYKUMH . BUXpeBoi xapakTep MarHUTHOTO MOJISA.

31. MarauTtHoe moJjie B Beuecrse. HaMarunueHHOCTb.

32. WHayknmuss M HaNpspKEHHOCTh MArHUTHOTO TOJIE B MarHETHKax. Marnutnas
MIPOHULIAEMOCTh U BOCIIPUUMYHUBOCTb.

33. Buapl marnetukoB. CBOMCTBa JMaMarHeTUKOB M TapaMarHETUKOB.
34. CpoiicTBa peppOMarHeTUKOB, MarHUTHBIN ructepesuc. Touka Kropwu.
35. 3akoH anekTpoMarauTHoM nHaykiuu Papanes. [Ipasuio Jlenma.

36. UHayKTUBHOCTH KOHTYpa. CaMOUHIYKIIHS.

37. 3aKOH U3MEHEHHMS TOKA MIPU Pa3MbIKaHWU U 3aMbIKAaHUU 1IETIH.
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38. DHeprus U MI0THOCTh SHEPTUU MATHUTHOTO MOJIA.

39. KBazucranmoHapHble e U TOKH. DJIEKTPUICCKHUIN KoJieOaTeIbHBIA KOHTYP, YPAaBHCHHE
KOJIe0aTEeIbHOTO KOHTYpa.

40. CobcTBeHHbIe KoebaHus B KosebarenbHOM KoHType. @opmysa ToMmcoHa.
41. 3aryxaromue kojebaHus B KoleOareIbHOM KOHTYpE.

42. BeIHYXICHHBIE KOJIeOaHHsI B KOJIeOaTeIbHOM KOHTYpE.

43. PezoHaHC HanpspkeHUM. Pe3oHaHc TOKOB.

44. TlepeMeHHBI TOK, MTHOBEHHOE, IEHCTBYIOLIEE U cpenHee 3HaueHus. CONpOTUBIICHUE,
€MKOCTb U UHAYKTUBHOCTbH B IIENH IEPEMEHHOIO TOKA, UMIIEJAHC IBYXITOJIFOCHUKA.

45. BektopHas auarpamma. 3akoH OMa sl e IEPEMEHHOT0 TOKA.

46. PaboTa 1 MOIITHOCTH TIEpEMEHHOTO TOKa. K03 duiineHT MOIHoCTH.

47. BuxpeBoe aeKkTpuueckoe noie. Tok cMeleHus.

48. Cuctema ypaBHeHH MakcBesuia B MHTErpaibHOU opme. MarepranbHble YpaBHEHHS.

49. OTKpBITHII KoJIeOATEeNbHBIA KOHTYp W ero m3mydeHue. CBOOOMHOE SIEKTPOMAarHUTHOE
MoJIE W €ro CyIIeCTBOBAaHWUE B BHJAE EKTpoMarHuTHOW BomHBI (OMB). Ilnockas OMB u ee
ypaBHEHUE.

50. Ilomepeunoctp OMB. DOnepruss u noTtok 3Hepruu, Bekrtop IlodHTHHra. Illkama
AIIEKTPOMArHUTHBIX BOJIH.

Ounas ghopma obyuenus, Tpemuii cemecmp, Ix3amen
Konmponupyemwie U/JK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5
Bomnpocwi/3ananus:

1. CBeroBas BonHA. YpaBHEHHME MOHOXPOMAaTUYECKOW BOJIHBI U €€ mapameTpsl. YactoTta u
JUIMHA BOJIHBI B Pa3JIMYHBIX CpENaXx.

2. 'eoMmeTpuyeckas ONTUKA KaK MpeIesbHbINA ciiydail BOJTHOBOM onTukH. [Ipunuun depma.
3. 3aKOHBI TEOMETPUYECKON ONTUKH.
4. SIBneHune MOJHOTO BHYTPEHHETO OTpa)keHUsl. BOIOKOHHAs onTHKA.

5. Tonkue mua3bI. OnTHYeckas cuia JuH3bl. Popmyna nuH3bL. [locTpoeHne n3o0pakeHuii B
TOHKHUX JIMH3aX.

6. OcHOBHBIE (POTOMETPUYECKHE BETMYMHBI U UX €AUHUIIB 3MepeHus. KpuBas BUTHOCTH.
7. ToHkue nUH3bI, BUABI TUH3. PopMyia muH3bL. OnTHYECKas CHUjla JIMH3bL.
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8. MuTepdepentus cBeToBbIX BOIH. KorepeHTHOCTh BOTH. MeTo/bl OTy4eHUsI KOT€PEHTHBIX
BostH. MHTepdepennnonnas cxema IOnra.

9. MuTepdepeHius B TOHKUX MIACTUHKAX (TUIOCKOMApaIeIbHBIX, KIMHOBUIHBIX).
10. Uarepdepomerp MaiikenbCcoHa — KOHCTPYKITUS ¥ IPUMEHECHHE

11. Hudppakmus csera. Ilapamerp mudpaxmum. IIpunmun Troiirenca. IlpuHimn
['oiirenca-®Openerns.

12. Iudpakuus Openens Ha KPYIIIOM OTBEPCTUH. 30HHAS IJIACTHHKA.
13. dudpakuus Opaynrodepa na memn. {udpakirionnas penieTka.

14. ludppakiust peHTTEHOBCKUX JIy4e Ha MPOCTPAHCTBEHHBIX KPUCTAIIMYCCKUX PEIIETKAX.
®dopmyna Bynsda-bporra.

15. EcrecTBeHHBI M monsgpu3oBaHHBIA cBeT. Bunpl nomspusanuun OMB. Yactuuno
MIOJIAPU30BAHHBIN CBET, CTEIIEHb €TI0 MOJISIPU3ALUU.

16. Ionspuzanus cBeTa Npu OTPAKEHUHU U MpeSIoMIIeHUU. 3aKoH bprocTtepa.

17. Honsipu3zauus cBeTa MpU ABOMHOM JydenpesoMiieHHH. EcTeCTBEeHHAas U MCKYCCTBEHHast
aQHU30TPOIHSL.

18. OnTHnueckasi akTMBHOCTh BeLIECTBAa. Bpaiienue miockoctu nonspusanuu OnTuueckas
aKTUBHOCTb BellleCTBA. BpallleHue miocKkoCcTH Mospu3auu

19. Hucnepcusi cBera. HopmanbHas W aHOMalibHasi JUCHEPCHS. DJIEKTPOHHAS TEOPHS
JMCTIEPCUU CBETA.

20. ITornmomenue cBeta BeniecTBoM. 3akoH byrepa-Jlambepra. Koaddunment noromenus.
CrexTpbl MOMIOLIEHUS.

21. Paccesnue cBeta. Paccesinue Panes. [lonsipuzaius paccessHHOTO CBeTa.

22. TemnoBoe wusmydeHwe. M3mydarenpHas W TOTIIONIATENbHAs CIHOCOOHOCTH Tell. 3aKOH
Kupxroda. AGComoTHO YepHOE TEIO.

23. 3akoHBl W3Ty4YeHHs aOCOMIOTHO 4YepHbIX Ten: 3akoH Credana-bonbumana, Buna,
Panes-/Ixxunca.

24. KBanToBaHMe YHEPTUU U3TydeHHs a0COMOTHO yepHoro Ttena. ®opmyrna [lnanka.
25. I'unoTe3a DitHIITEHA O CBETOBOM KBaHTe. DOTOANIEKTpHUECKUN AP (DEKT.
26. Baemawnii pororddext. YpaBaenue DiinmreitHa. [Ipudopsl Ha ocHOBe dhoTodrhPekTa.

27. TopMO3HOE PEHTTC€HOBCKOE M3JIyUeHHE. PEHTreHOBCKas TpyOKa.
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28. KoMnTOHOBCKOE paccesiHue CBETA.
29. JlaBiieHue cBeTa.
30. OnbiT bore. ®oToHbI. KopItyCKymnsipHO-BOIIHOBOM Tyajiu3M CBETA.

31. CnoHTaHHOE W BBIHYXJICHHOE H3Iy4YeHHE. YCUJIEHHWE CBETAa IMPHU IMPOXOKIACHUHU Yepe3
WHBEPCHO 3aceieHHYyIo cpemy. O0Ias cxeMa OnTUYeCKOro KBAaHTOBOTO TeHEparopa.

32. CBolicTBa J1a3epHOro n3nydenus.I [pumeHenue nazepos.

33. KopnycKynsipHO-BOJHOBOW Jyanu3Mm BemiecTBa. lwumnore3a ne bpoitnsg. OnbeITel 10
TudpaKIMK SJIEKTPOHOB.

34. CpoiictBa BosH Ae bpoiunsa. BepoaTHOCTHBIN cMbIC BOJIH Jie bpoiins.
35. CooTtHouieHue HeonpeaeaeHHocTel [ eli3endepra u BBIBOJbI U3 HUX.
36. CocTosiHME YacTHUIIBI B KBAHTOBOW MexaHuKe. YpaBHeHue llpenunrepa (BpeMeHHOE).

37. Pemenune craunoHapHoro ypaBHeHus lllpeauHrepa B ciyyasix JABMXKEHHS CBOOOIHOM
YaCTHUIbI, WIEKTPOHA B IIOTECHIMATILHOM SIME.

38. Mogenp aroma Tomcona. OmbiTel Pe3epdopraa mo paccesHHIO 0-4acTHIl BEIIESCTBOM.
Anepuast mogenb aroma Pesepdopra.

39. CnexTpalibHblE CEpUU U3IIy4EHHs aToMa BOAOpoAa
40. IToctynars! bopa. Monens aroma Bogopozaa no bopy.

41. BonoponomnonoOHasi cucreMa B KBaHTOBOM MexaHMKe. [IpocTpaHCTBEHHOE KBAaHTOBAHUE.
CruH 3neKkTpoHa.

42. ITpunuun [Taynu. [Tepuoguyeckas cucrema 3yeMeHTOB MeHieneena.

43. HyknonHas mozaenb sapa. IIpoToHbl M HEWTpOHBI. 3apsi U MacCOBOE YHUCIO spa.
N3oronsl 1 n300apsl.

44. SInepHble cuibl, YCTOWYUBBIE U HEYCTOWYMBBIEC SApa. JHEPTUS CBSI3U U YCTOWYMBOCTH
anpa. Jledekr macc.

45. PagnoakTUBHOCTh. 3aKOH pPaJMOAKTHBHOTO pacmaaa. o-, -, y-usnmydenwe. [IpaBumna
CMEIIICHUS.

3aounas gpopma obyuenus, Ilepswiti cemecmp, Ix3amen
Konmponupyemwie U/JK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5
Bomnpocrei/3ananus:

1. KuneMarndeckoe OIHMCAaHHE MEXaHUYCCKOIO JABHOKCHHA: CUCTEMA OTC‘IéTa, TPaCKTOPUH,
IyTh, ICPEMCHICHUC, CPCAHASA U MITHOBCHHASA CKOPOCTh, YCKOPCHUC.
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2. XapaKTepUCTUKH MPSIMOJIMHEHHOTO PABHOMEPHOTO M PABHONEPEMEHHOTO JIBUKEHUS.

3. Kunemaruka BpallarebHOTO JBMKEHHUA. YIIIOBOE MEPEMENIEHUE, CKOPOCTh U YCKOPEHHUE.
CBs13b JIMHEWHOU CKOPOCTHU C YITIOBOM.

4. PaBHOMEpHOE JBMXKEHHME II0 OKpPYKHOCTH: IIEpPHUON, YaCTOTA. XapaKTEpUCTUKU
PaBHOIIEPEMEHHOTO BPAILIaTEIbHOTO IBUKEHUSL.

5. NHepuuanbHble ¥ HEWHEPLHMAIBbHBIE CUCTEMBbI oTcdyeTa. OCHOBHBIC 3aKOHBI JHHAMHUKH
Hrrorona.

6. HeunepuumanbHble cucreMbl otcueta. Cuibpl UHEpUUMU. YpaBHEHUE [UHAMHUKU B
HEHUHEPLUAIbHON CUCTEME OTCYETA.

7. Cunbl B MexaHuke. CHiia rpaBUTAllMOHHOTO NMPUTKEHUS, TAKECTH, BEC.
8. Cuibl B MexaHuke. CUJTbI TPEHUA.

9. Vopyrue cunbl. JledbopManuum U HampsOKEHUS B TBEPAOM TeJe, MOIYIM YIPYTOCTH,
kodpunment Ilyaccona. Jlmarpamma HanpsokeHuid. 3akoH ['yka. IloTeHmmanbpHass >Heprus
ynpyroaehopMHUpOBaHHOTO Tea.

10. UMmmynbC 4acTHUIBl 1 MEXAHUYECKON CUCTEMBI. OTKPBIThIE U 3aMKHYThIE CUCTEMBI. 3aKOH
COXpaHEHUsI UMITYJIbCA.

11. Ientp macc (mHepuuu) cuctemsl. CBS3b UMITYJIbCA CUCTEMBI CO CKOPOCTBIO JIBUYKEHUS
LIEHTPa Macc. YpaBHEHUE IBMKEHUS 1LIEHTPa Macc.

12. MOMEHT UMITYJIbCa YaCTHUIIBl U CUCTEMBI YacTUIl. MOMEHT CUJIbl. YpaBHEHHE MOMEHTOB.
3aKoH COXpaHEHUS] MOMEHTA UMITYJIbCa B 3aMKHYTOM cHUcTeMeE.

13. PaboTta mepemelieHus] MaTepHadbHONH TOYKH IO KPUBOJIMHEHHOMY IyTH. MOIIHOCTS.
Kunernyeckas ¥ NOTEHIMAIbHAS YHEPTUSL.

14. KoHcepBaTHBHBIE U HEKOHCEpPBATUBHBIE CHIIbL. [lOTEHIMAIbHOE M HEMOTEHIMAIBHOE
MoJi€ CUJI. 3aKOH COXPAHEHU MOJTHON MEXaHWYECKOW SHEPTUH.

15. TBepmoe Teno Kak cUCTeMa MarepuaibHbIX TodeK. IlocTynarenbHoe M BpalareabHOE
JBIKEHHE a0CONIIOTHO TBEPAOTO Tesa. YpaBHEHHUs ABIKCHHS U paBHOBECHS TBEPAOTO Tea.

16. MomMeHT uHepuuu TBEpAOro Tena. Teopema llteitnepa. OCHOBHOE ypaBHEHUE TUHAMUKHI
BpallaTeNbHOro IBIKeHUs. KuHeTnueckasi sHeprusi Bpalarouerocs Tena.

17. CpoiicTBa X)uakocTe. JlaBneHme B IOKosiicihcs XKuAKocTH. 3akoH Ilackans. 3akoH
Apxumena.

18. I'mapoguHamMuka >KHAKOCTH, MeTonbl onucaHud. Hecxxumaemas xuakocts. UneanbHas
KUIKOCTh. JIMHUM TOKa U TPyOKH Toka. MaHOMETPHI 711 U3MEPEHUS JTaBJICHUS B KUIKOCTSIX.

19. YpaBHeHuE HEPa3phIBHOCTH CTPYH U CIEACTBUE U3 HETO.
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20. VYpaBHenue bepHymum 8 UACaTbHOM KHAKOCTH, CIEACTBHE W3 HEro i
TOPU30HTAJILHOM TpyOKHU ToKa. BogocTpyiiHbIil Hacoc.

21. Bsaskas sxuakocth. CUIIbl BHYTPEHHETO TpeHus. JlamuHapHOoe U TypOyleHTHOe TeUeHHUE.
UYucno PeliHonbaca.

22. JIBwKeHWE Tel B JKHAKOCTAX: CHJa JIOOOBOTO CONMPOTHBIICHHWSA, TMOIBEMHAs  CHJIA.
[TompemHast cuita Kpbljia camoJieTa.

23. Knaccudukanus xonebaHuii. EMuHBIA MOAXOA K ONHCAHHWIO KOJNEOAHWNW H BOJH
pa3nu4yHoi (uzuyeckoit mpupoabl. ['apMoHMuYeckue KoineOaHus, aMIUINTYA, KPyroBas 4acTtoTa U
¢daza. DHeprus rapMOHUYECKHUX KOIeOaHUH.

24. TIpumepsl TApMOHUYECKUX OCIHIUIATOPOB: MPYKUHHBIN, MaTeMaTHYECKUH U (PU3NIECKUIT
MasTHUKHU.

25. CnoxeHne TrapMOHMYECKHX KOJICOAHWI: a) OIHOTO HANpaBJeHUs, OAHOW YacTOTHI, O)
OIHOTO HATIPABJICHUS H CITa00 PA3TUYAIONINXCS YaCTOT.

26. CrioyxeHre TapMOHMYECKUX KoJIeOaHMii: a) B3aMMHO MEPIEeHINKYISPHBIX OAHOM YacTOTHI,
0) B3aUMHO NEPIEHIUKYISIPHBIX U CJIa00 pa3INyaloNIMXCs M0 YacToTe.

27. 3aryxaroniie KojaeoaHus.
28. Beiayxnennbie konebanus. Pesonanc.

29. BonHoBoe nBmxeHue B yrnpyroi cpexae. [IpogonbHble W monepedyHbie BoJHBL. [Inockas
CUHyCcOMJalibHass BoJiHA. J[mMHA BOJHBI, BOJTHOBOW BEKTOp M (a3oBas CKOpOCThb. BoiHoBas
MOBEPXHOCTH U ()POHT BOJIHBI.

30. OnHOMEpHOE BOJHOBOE YPaBHEHUE. DHEPTETUUECKUE XAPAKTEPUCTUKU YIIPYTHUX BOJIH.

31. Makpockonuyeckue cuctembl. CTaTUCTUYECKOE M TEPMOAMHAMUYECKOE OIKMCAHUE
MakpocucteM. Mozens uaeansHoro raza. OCHOBHbIE 3aKOHBI HJIE€ATbHOTO Ta3a.

32. YpaBHEHUE COCTOSHMS UICAIBHOIO ra3a. DKCIEPUMEHTaIbHbIE Fa30BbIE 3aKOHBI.

33. OcHoBHbIE TpeAcTaBlIeHUs MoJeKyasipHO-KuHeTnueckor Teopun (MKT). OcnoBHOe
ypaBHeHne MKT. MonekynsspHO-KMHETHYECKOE NCTOJIKOBAaHNE TEPMOJIMHAMUYECKON TEMIIEPATyphl U
JaBJICHUS.

34. Yucno crenenelr cBOOOIbI. 3aKOH paBHOpACIIPEICIICHUS] YHEPTUH 10 CTENCHSIM CBOOO/IBI.
Cpennsist SHEpTHsi MHOTOATOMHOM MOJIEKYJIBI.

35. HepaBHOBecHbIe MaKpOCHUCTEeMBI. SIBleHus mepeHoca B razax. OOmiee ypaBHEHHE
nepeHoca.

36. SBnenune nuddysun. VYpaBuenue guddysuu. Kosboumment muddysuun, ero
MOJICKYJISIPHO-KUHETHYECKask MHTEePIpETaIHs.
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37. SBneHue TEIUIONPOBOAHOCTH. YpaBHEHHE TEIUIONPOBOAHOCTH. Koadduiment
TEILIONPOBOJAHOCTH, €r0 MOJIEKYJISIPHO-KUHETUUECKAsk HHTEPIPETALIMSL.

38. SlBmeHue BS3KOCTH. YpaBHEHHE Bs3KOCTH. KoaddummeHT BSI3KOCTH, €ro
MOJIEKYJISIPHO-KWHETHYECKasi HHTEPIPETaLHs.

39. PeanbHble rasel. YpaBHeHue Ban—nep—Baansca.

40. Uzorepmbl Ban—nep—Banbsca. Kputuueckoe coctosaue. ®aspl, (a3oBele mepexosl,
¢azoBble muarpaMmMbl. PaBHOBECHE )KUIKOCTH U Tapa.

41. Tsepmoe COCTOSHHUE Tella, KPUCTAUIMUYECKOE M aMOp(HOE COCTOSHHE, AAIBHUH U
ommxHUN Topsanok. Kpucrammudeckas permerka W 0asuc. DneMeHTapHas sS4eiika KpucTaaia, ee
napameTpsl.

42. Tumbl KpUCTAIJIOB B 3aBUCMMOCTH OT BHJA YaCTUIl B y3JlaX PEHIETKH M UX
B3auMoJielicTBUl. PeanbHble kpuctamibl. JKuikue KpucTasuibl.

43. CsolicTBa XHMIKOro cocrtossHus. IloBepxHOCTHBIN cioil. IIoBEpXHOCTHOE HaTSHKEHUE.
CmaunBanue. ®opmyna Jlamnaca.

44. TepmomuHamuyeckas CHCTEMa, MapaMeTpbl COCTOSHHS, TEPMOJWHAMHUYECKOE
paBHOBecue. BHyTpeHHss sHeprus cuctemsl. [lepBoe Hayano TepMOIUHAMUKH.

45. IlpuMeHeHne IepBOro Havyajaa TEpPMOJMHAMHUKHU K M30IpOLIECCaM B rasax.

46. TeroeMKOCTb. YienabHasi U MOJIIpHAs TEINIOEMKOCTH, UX CBS3b.

47. Annabaruueckwii mpouecc. YpaBuenue Ilyaccona.

48. uknuaeckue nporecchl. Pabota nukia. O6parumMelie 1 HEOOpaTUMBIE POLIECCHI.
49. Tenmoseie aurarenu. KITJ] TernmoBoro gBuraressi.

50. Hukn Kapno. KITJ] uxna Kapro mis uaeansHoro raza. O6parumocts nukia KapHo.

51. Peanpnple 1ukasl. HeocymecTBumocTh BedyHOro Jsurarens. Bropoe Hadano
TEPMOJUHAMHUKH.

52. DHTpOIUSA HICAIBHOTO Traza. DHTPONUS Kak (YHKIUS COCTOSHUS, €€ CTaTUCTUYECKOE
tonkoBanue. ®opmyna bonpimana.

53. Teepmoe cocTosHHE Tena, KPUCTALNIMUYECKOE U aMOp(HOE COCTOSHHE, NalbHUN U
OommkHM nopsiiok. Kpucrammnueckas pemetka u 0aszuc. DiIeMeHTapHas siueiika KpucTajia, ee
napamMeTphl.

54. Tunbl KpUCTAJUIOB B 3aBUCUMOCTH OT POJia YaCTHI] B y3JIaX PELIETKU U B3aUMOJACHCTBUMN
Mexay HUMHU. PeanbHble kpuctamisl. [ledekTsl B KpucTamiax. BiusHue nedekroB Ha MpOYHOCTH
KPUCTAJIJIOB.
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55. )Kunkue kpucTauibl, UX BUJbI U CBOMCTBA.

56. CpoiictBa xuaxoro coctosiHus. lloBepxHocTHBIN cioil. [1oBEpXHOCTHOE HaTSKEHUE.
®opmyna Jlannaca. CmaunBanue. KanuisipHsle SBIEHHUS.

3aounas gpopma ooyuenus, Ilepswiii cemecmp, Konmponvnas paboma
Koumponupyemvie M/[K: YK-1.1 YK-1.2 VK-1.3 VK-1.4 VK-1.5
Bonpocsl/3ananus:

1. Bapuant 1 (A-O)

1. ABTOMOOMIB Tpoexall TpeTh MyTH co ckopocThio vl = 60 km/4. [Jlanee Y4 ocraBmerocs
BPEMEHHU OH €XaJl CO CKOpOCThi0 V2 =50 KM/4, a 3aTeM JBUTAJNCS CO CKOPOCTHIO V3= =90 km/4.
Haiitu cpeanioro ckopocTh < V> aBTOMOOWJISI HA BCEM ITyTH.

2. MarepuaiibHasi TOUKa JIBUYKETCS B IUIOCKOCTH Xy COIIacHO ypaBHEHMsM X = AI+B1t+Clt2 ny
= A2+ B2t + +C2t2, tne B1=7m/c, C1 = -2 mM/c2, B2= —1wm/c, C2=0,2 m/c2. Onpenenuts MOAYIN
CKOPOCTH U YCKOPEHUsI TOUKH B MOMEHT BpeMeHH t] = Sc.

3. Teno Opomeno mox ymiom o = 300 K ropu3oHTY € HayalbHOW ckopocThio VO = 20 m/c.
[Ipenebperass CONPOTHUBICHHWEM BO3AyXa, ONPEAETHTb CKOPOCTh TEJd, HOPMAIBHYIO U
TaHI'€HIMAJIBHYIO COCTABIISAIOLINE YCKOPEHUS U paANyC KPUBU3HBI TpaeKkTopuu uepes3 Bpems tl = 0,5
C mocJje Havaja ABkeHus. HailiTu ypaBHeHue TpaeKTopuu ABM)KEHUS Tela.

4. bapaban cenaparopa paxguycoMm R = 0,25 M Bpamaercs no 3akony @=A+Bt+Ct3, rne A = 2,5
pan, B ==0,8 pan/c; C = 0,15 pan/c3. Onpenenuts TaHreHIKUATBHOE aT, HOPMAIBHOE an ¥ MOJIHOE a
YCKOpEHUS TOYEeK Ha MOBEPXHOCTH OapabaHa B MOMEHT BpeMeHH t = 10 c.

5. Cmech CBUHIOBBIX JApoOMHOK ¢ auameTrpamu dl = 1 mm u d2 = 3 MM onycTiiu B 6ak ¢
mMLepuHoM BbicoToit h = 1 M. Hackonbko mo3xe ynaayT Ha THO JpOOWHKH MEHBILIETO TUaMeTpa 1o
CpaBHEHHIO C JApOOMHKaMH OoJjbluero nuamerpa? JlnHamuueckash BA3KOCTh rimurepuHa n = 1,47
ITac.

6. OnpenenuTb CKOPOCTH VL IMyJIH, €CIIM OTKJIIOHEHUE OT MUIICHHU MIPU CTpeIbOe BIOJb MEpUAMaHA
cocTaBisieT 6,2 cM BIpaBo OT LeHTpa. Paccrosaue 1o mumenn s = 900 M, cTpensba MpOU3BOAUTCS
Ha mupore @ =540. CkopoCTb MyJaU CUUTATh TOCTOSHHOM.

7. Ilynst maccoit 9 T, neTsmas ropu3oHTaIbHO cO cKopocThio 600 m/c, mpoOuBaeT BUCALIMIA Ha
HUTH Opycok Maccoi 140 1, BCIeOCTBHE Yero CKOPOCTh IYIM YMEHBIIAETCS B MOJTOpa pasa.
OnpenennuTte KOIMYECTBO TEIIOTHI, BBIACIUBIIEECS IIPU yAApE.

8. llap u cepa oaMHAKOBOTO paguyca M MAacChl CKAaThIBAIOTCS IO HAKJIOHHOW IUIOCKOCTH C
OZIMHAKOBOH BBICOTHI. CKOPOCTH Kakoro Tesna OyzeT 0oJbllie B KOHIIE TyTH U BO CKOJIBKO pa3?

9. CranpHoii mapuk Maccoii m = 20 I OJI0XKEH Ha IpyKUHHbIE Bechl Maccoil M = 40 r. [Ipu 3Tom
yamika BecoB OTKJIOHMWIach Ha X0 = 3 cm. OnpenenuTs MakCHMMajbHOE INOKa3aHUE BECOB, €CIIU
IapuK OpOCHUTh Ha Bechbl 0e3 HauyalbHOM ckopocTu ¢ BbIcOTHI h = 40 cM u mocne ygapa OH
NOANPBITHYN Ha BbIcoTy h1= 17 cMm. Ynap cuutars abCOIIOTHO YyIPYTUM.

10. B nne cocyma umeercs orBepctue auamerpom dl. B cocyne Boma mojniep)kuBaeTcs Ha
noctossHHOM ypoBHe h. CuuTas, uTo CTpys HE pa3OpbI3TUBacTCA W MpeHeOperas CUIaMu TPEHUs B
KHUJIKOCTH, OIIPEICIUTh AUaMETP CTPYH, BBITEKAIOIIeH U3 cocyna, Ha pacctossHuM h1= 2h ot ero nHa.

2. Bapuant 2 (I1-41)

11. 3a Bpemsa t= 1 4 uepe3 Tpydy auamerpoM d = 40 cm mpokauuBaeTcs ra3 Mmaccoi m = 15 kr.
Juuamuyeckast Bs3kocTh raza 1 = 10 Ila c. Ecnu 3a xapakTepHbIil pa3sMep NPUHATH JUAMETP
TpyOBbI, TO KpUTHYECKOE 3HaUeHHE uncaa PeifHonpaca Rekp A JaMMHApHOrO T€YEHUs ras3a paBHa
2000. Onpenenute xapakTep TEYEHUS rasa.

12. HauanpHast ¢aza rapmonudeckoro kojedanus paBHa 0. IIpu cmemenun x1 = 2,4 cMm ot
TIOJIOKEHMSI paBHOBecHs Tesia Maccor 50 r ckopocTth Tena vl =3 cm/c, a ipu cmenieHnu x2 = 2,8 cM
ero ckopoctb vI1=2 cm/c. HaliTh aMmiuTyay ¥ TEpUOI STOTO KOJeOaHWs, a TaKKe IOJHYIO
MEXaHUUYECKYIO SHEPTHIO.

13. DHeprus 3aTyXamnux KojeOaHu! MasTHUKA, MPOUCXOIAIINX B HEKOTOPOU cpene 3a BpeMs t
= 1,5 MuH, yMeHbIIIIIach B n = 75 pa3. Onpenenuts K03(PPUIUEHT COMPOTUBICHUS I' CPEABI, €CIH
Macca m MaaTHuka pasHa 200 .

TTonrorosneno B cucteme 1C:Yuusepcurer (000002695) Crpanuria 30 u3 45



14. Cocyn paszzeieH meperopojkaMu Ha TPH 4acTH, 00beMbl KOTOphIX paBHBl V1, V2, V3 u B
KOTOPBIX HaXOAATCA ras3sl npu naBieHusix pl, p2 u p3 coorBercTBeHHO. Kakoe gaBieHue B cocyne
YCTaHOBUTCS MOCJIE yAAJICHUS IEPETOPOIOK, €CIIU TEMIIepaTypa MpH 3TOM OCTaJlach HEU3MEHHOM?

15. bapomeTp B KaOuHE JIeTAIIETO BepToseTa noka3biBaeT aasienue p = 90 klla. Ha xakoii BeicoTe
JIETUT BEPTOJIET, €CJIM Ha B3JICTHOM IIJI0maKke bapoMeTp nokasbiBai aasienue p0 = 1 atm? Cuutars,
4YTO TemIieparypa Bo3ayxa paBHa 17 0C u He UBMEHSIETCS C BBICOTOM.

16. Kucnopon, 3anuMaBmmii o0beM V1 = 1 1 npu gaBnenun pl = 12 atMm, aamabaruyecku
pacmmupmiics 10 oobema V2 = 10 1. Onpenenuts paboTy A pacmdpeHus rasa.

17. A3zot, 3aaumaBmmii o0bem V1 = 1 11 mox naBinenuem pl = 2 arM, pacmmpusics a0 oobema V2
= 28 1. OmpenenuTh pabOTy pacUIUpeHHs Ta3a, €CIM pacliupeHue HAeT 1) u30Xopuyecku; 2)
n3oTepMuIecKky; 3) nzobapuuecku; 4) aguadbarHo. Kak cooTHocsTcs 3TH paboThI?

18. Haittu uamenenue sutponuu npu HarpeBanuu 100 r Boasl ot 0 go 1000 C u nocnenyromem
MPEBpALICHUH BOJBI B Iap TOMU K€ TEMIEPaTyPhl.

19. Onpenenute uncio N aToMOB, NPUXOIAIIMUXCSA HA OAHY JJIEMEHTAPHYIO SUYEHKY, NEPBOE
KOOpAMHAITMOHHOE uncio nl (Yucino OmmKalmx aToMOB) U paauyc rl mepBod KOOPAMHAITMOHHON
chepsl (paccTostHIE MEXTY OMMKAUITUMU aTOMaMH ) Jytsl pemeTok co ctpykrypamu 1K, OIK, I'TIK,
BIIK.

20. AnnorponHas moaudukarus [ -xeneza umeet ctpykrypy OLIK ¢ mocrostHHOM pereTku al= 2,
86 A, y-xkemesa — crpyktypy I'IK ¢ a2 = 3,56 A. OmnpenenuTh OTHOCHTENBHOE H3MEHEHHE
IJIOTHOCTH elie3a MPH MepexoJie ero U3 o- B Y-MOIU(DUKALIUIO.

3aounas gpopma obyuenus, Bmopotii cemecmp, Sxzamen
Konmponupyemwie UJK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5
Bomnpocsei/3ananus:

57. CBolicTBa 3JEKTPUUYECKOTO 3apsiia. DJIEMEHTapHbIN 3apsan. ToueuHblil 3apsn. 3akoH
Kyrnona.

58. DIEKTPUUYECKOE MOJIE U €ro XapaKTepUCTUKH. HanpskeHHOCTh MOJIg TOYEUHOTO 3apsa.
59. I'paduaeckoe n3o00pakeHUE MEKTPOCTATHICCKUX TTosIel. [IpuHIMT Cynepno3uiium.
60. Pabora cui anekrpuueckoro noiis. [lorenmnuan. [Torenman ToueuHnoro 3apsza.

61. CBsi3p MOTEHIIMAIA U HATPSIAKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIA. DKBUMOTECHIIMATbHBIE
JIMHUU Y TIOBEPXHOCTH.

62. OCHOBHBIE TEOPEMBI IEKTPOCTATUKU: TeopeMa [ aycca, Teopema 0 HUPKYISALUHA BEKTOpA
HaNpPsKEHHOCTH 110 3aMKHYTOMY KOHTYpY. [loTeHInanbpHbIi XapakTep 3JIeKTPOCTaTUYECKOTrO TOJIs.

63. Kiaccudukanus BemectBa  (IPOBOAHUKH,  IONYNPOBOTHUKH,  JTHUIJICKTPUKH).
[TpoBOAHMKH B AIIEKTPOCTATUICCKOM TOJIE. DIEKTPOCTATHUECKAS 3AIINTA.

64. OKBUNOTEHIMAIBHOCTh MPOBOJHHKA. OJIEKTPOEMKOCTh YEIUHEHHOI'O IPOBOJHUKA.
DNEeKTPOEMKOCTb 11apa.

65. KonngeHncarop, 3JIeKTpOEMKOCTh KOHJIEHCATOpa, COCIMHEHUE KOHAEHCATOPOB.

66. DHeprus 3apsyKEeHHOTO YEIMHEHHOTO MPOBOAHUKA, KOHAEHCATOpA. DHEPTUs U INIOTHOCTh
SHEPTUH IEKTPOCTATHUECKOTO IMOJIS.

67. JludnexTpukud B dJeKTpocTarndeckoM —mose. [lomsipuszanms — AMAIEKTPUKOB.
DNEKTPUYECKHUM TUTIONbD.
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68. Bekrop mnonspuzanuu. HanpsskeHHOCTh TOJISE B JIUDJIEKTPHUKE. JIEKTPUUECKOE
cMmeleHue. Juanekrpuieckasl HpOHUIIAEMOCTh U BOCIIPUUMYHUBOCTb.

69. Buapl AMANEKTPUKOB U MEXaHU3MBI HX TOJISIPU3AIHH.
70. D5eKTpUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMS U XapaKTEPUCTUKH.
71. CTOpOoHHUE CHIIBL. DJIEKTPOABIIKYILAs CUJIa U HAINpSDKEHHUE.

72. 3akoH OMa a1 OJHOPOJHOIO Y4yacTKa IENM IOCTOSHHOrO Toka. 3akoH Oma B
muddepernnansHoi Gpopme.

73. ConpoTHUBIICHUE TTPOBOTHUKOB U UX COCAMHEHHUE.

74.  3aBUCUMOCTb  CONPOTUBICHHS  MPOBOJHUKOB  OT  TeMIeparypbl.  SIBieHue
CBEPXITPOBOIUMOCTH.

75.3akon Oma yUIsi HEOJHOPOJHOW PA3OMKHYTOW M 3aMKHYTOW LIEIH.
76. IlpaBuna Kupxrocga 11t pa3BeTBICHHOH LIETIH.

77. PaboTa W MOIIHOCTh MOCTOSHHOTO TOKa. 3akoH JDkoyns-JleHIla B HMHTErpaJbHOU H
middeperunansHoi hopme.

78. Knaccuueckas Teopus 3JIEKTpONpoOBOAHOCTH MeTaiuioB [pyne-Jlopenua.

79. 3oHHas TeopHsl TBEPIBIX TEJ. 30HHBIC AUArPAMMBbl MPOBOJHUKOB, MOJYINPOBOAHUKOB U
TUDIIEKTPUKOB.

80. DIeKTPOIPOBOJHOCTH METAJUIOB U COOCTBEHHBIX IOIYTPOBOIHUKOB.

81. CoOcTBeHHass M MpHUMECHAas MPOBOJUMOCTH IONYIPOBOIHUKOB, €€ 3aBUCHMOCTH OT
TeMIepaTypsl U OCBEUICHHOCTH. TepMo- 1 (POTOCONPOTHBICHHUS.

82. MarHuTHOE TO0JIE PaBHOMEPHO ABMXKYUIIErocs 3apsaa. JleicTBHE 3JIEKTPUYECKOTO U
MarHUTHOTO TOJIA Ha ABWXKYIIUICA 3apsaa. MarautHas cuna JIopeHna u ee CBOMCTBA.

83. 3axkon buno-Capapa-Jlanmaca M ero HpUMEHEHHE K pPACYETy MAarHUTHOIO IIOJIS
CUMMETPUYHBIX POBOJHUKOB C TOKOM.

84. 3akoH AmMnepa. BzaumoneiicTere napamuiesibHbIX TOKOB.

85. PaboTta mo mepemenieHuto MpOBOHUKA ¢ TOKOM B MarHUTHOM Tojie. [ToTok MarHuTHOM
WHAYKIHH.

86. OCHOBHBIE 3aKOHBI MAarHUTHOT'O TOJIs: Teopema ['aycca u Teopema 0 HUPKYISIMKA BEKTOPA
MarHuTHOM MHAYKIUH . BUXpeBO XapaKkTep MarHUTHOTO I10JIS.

87. MargutHoe 1oJie B BemecTBe. HaMarHnuyeHHOCTD.
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88. I/IHI[YKL[I/IH U  HapsKCHHOCTb MArHUTHOIO TIOJIsI B MArHCTHKax. MaruutHas
MNPpOHUIACMOCTb U BOCIPUHUMYHNBOCTD.

89. Buapl maruetTnkoB. CBOMCTBA TMAMarHETUKOB U MapaMarHEeTUKOB.
90. CpoiicTBa peppoOMarHeTUKOB, MarHUTHBIN ructepesuc. Touka Kropwu.
91. 3akoH anexkTpomarauTHOM MHAYKIMU Papanes. [Ipasuio Jlenma.

92. UHAyKTUBHOCTH KOHTYpa. CaMOUHIYKIIHS.

93. 3aKOH M3MEHEHHMS TOKA MTPU Pa3MbIKaHWU U 3aMbIKAaHUU 1IETIH.

94. DHeprus U MIOTHOCTh SHEPTUU MATHUTHOTO MOJIA.

95. KBazucranmoHapHbIe e U TOKH. DJIEKTPUICCKHUN KoJIeOaTeIbHBIA KOHTYP, YPAaBHCHHE
KOJIe0ATEeIbHOTO KOHTYpa.

96. CobcTBeHHBIE KoNeOanus B KonebarenbHoM KoHType. @opmyna Tomcona.
97. 3aryxaromue kojebaHus B KoJeOaTeIbHOM KOHTYpE.

98. BoiHyX1eHHBIE KOJIeOaHuUs B KOJIeOaTeTbHOM KOHTYpE.

99. Pe3onanc HarpsixeHul. Pe3oHaHC TOKOB.

100. IlepemeHHBIl TOK, MTHOBEHHOE, ACHCTBYyIOLIEE U cpenHee 3HaueHHs. CONpOTUBIICHUE,
€MKOCTb U UHAYKTUBHOCTbH B IIENM IEPEMEHHOIO TOKA, UMIIEIAHC IBYXITOJIFOCHHKA.

101. Bexropnas nuarpamma. 3akoH Oma 1J1sl [IENU MEPEMEHHOTO TOKA.

102. PaGoTa 1 MOIIHOCTH MepeMeHHOTr0 Toka. Koaddurment MmomHocTH.

103. BuxpeBoe anekTpuyeckoe noje. Tok cMenieHus.

104. Cucrema ypaBHeHU MakcBeiia B MHTErpalibHON dhopMe. MaTepraibHbIe ypaBHEHUSI.

105. OTKpBITHIN KOJIEOATEIbHBIA KOHTYp M ero u3inydeHue. CBOOOTHOE AIEKTPOMAarHUTHOE
MoJIE W €ro CyIIeCTBOBAaHWUE B BHJAE EKTpoMarHuTHOW BomHBI (OMB). Ilnockas ODMB u ee
ypaBHEHUE.

106. Tlomepeunocts OMB. Oneprus u mnortok s3Heprum, Bektop IloiiHTmHra. Illkana
AIIEKTPOMArHUTHBIX BOJIH.

3aounas opma obyuenus, Bmopoii cemecmp, Konmponvnas paboma
Konmponupyemwie U/JK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5
Bomnpocrei/3ananus:
3. Bapuanr 1 (A-O)
1. JIa mapyvka OJUHAKOBBIX PaJlyca U MacChl IIOABELIEHbI HA HUTAX OJMHAKOBOMW JJIMHBI TaK, 4TO
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WX MOBEPXHOCTH corpukacaroTcs. [locie coolmenus maprukam oauHakoBoro 3apsaa q = 0,4 mxKo
OHU OTTOJIKHYJIMCh APYT OT Apyra W pa3ounuidch Ha yroi 2a = 600. HaliTu Maccy kaxxoro mapuka,
€CJIM pacCcTOsTHUE OT LIEHTpa MAapHUKOB A0 ToukH nozaseca | = 20 cm. KakoBa nomxkHa ObITh MIIOTHOCTD
MaTepraia MapuKoB, YTOOBI MPH TOMEIIEHWH WX B KEPOCHH C TUIOTHOCTHIO pK = 0,8 1/cM3 m
OTHOCUTEIIHOW JUAJICKTPUYECKOW MPOHUIAEMOCTBIO €K = 2 YyIVIBI PAcXOXKICHUS HUTEH HeE
M3MEHWINCH?

2. JIea oauHakoBBIX MO BeauuuHe (l= 2= 2 HKn ¥ mpoTHMBOMOJOXKHBIX MO 3HAKY 3apsaa
pacnonoxkeHbl Ha pacctossHud 20 cMm. HailTh HampsyKEHHOCTh SJIEKTPUYECKOrO TOJISI B TOYKE,
HaxojdIecs Ha pacctosiHuu rl = 15 cm ot nmepBoro u 12 = 10 ¢cM OT BTOporo 3apsja.

3. OnpenenuTs HAMPSHKEHHOCTH OIS, CO3JaBa€MOT0 JUIOJIEM C DJIEKTPUUECKHUM MOMEHTOM p = 1
HKn'M Ha paccrosHuu r = 25 ¢M OT LEHTpa AUMONS B HAlpaBiICHHUH, MEPHEHAUKYISIPHOM OCH
JTUTIOJSL.

4. Bocemb 3apsKEHHBIX BOISHBIX Karelb paguycoMm r = 1 MM u 3apsanom q = 0,1 aKn kaxnas
CIMBAIOTCS B OAHY OOIIyI0 BOASHYIO Karumo. Haitm mnoTreHmuwan OOdbIIOW Karikm W ee
MOBEPXHOCTHYIO IUIOTHOCTH 3aps/a.

5. Mexay miacTUHaMH IJIOCKOTO KOHJIEHCATOpa, 3apsKEHHOTO 10 pa3HOCTH moTeHnuanoB U =
600 B, HaxoasTcst Ba CJI0sI TUAIEKTPUKOB: CTEKJIA C IUAJIEKTPUUYECKON MPOHUIIAEMOCThIO €1 = 7
tommuHoM d1 = 7 MM u 200HUTA C AUAIEKTPUUECKON MPOHUIIAEMOCThIO €2 = 3 TommuHon d2 = 3
MM. Ilmomanpr kaxmoil mimacTuHbl KoHAeHcaropa S = 200 cm2. Haiitu: 1) 3IeKTpOEMKOCTH
KOHJIEHCATOPa; 2) MHIYKIUIO AJIEKTPUUYECKOrO MOJsl; 3) HANpsSKEHHOCTh AJIEKTPUUYECKOrO MO U
najieHue MOTEeHIIKaja B KaXJI0M CJIO€.

6. Kongencarop emkocteto 3 10-3 @ 0wt 3apspkeH 10 pasHoctH noreHnuanoB 40 B. Ilocne
OTKJIIOYEHHUST OT MCTOYHMKA TOKAa KOHAEHCATOp OBLI COEAMHEH MapauiebHO C APYyTrUM
KOHJIEHCATOPOM €MKOCThio 5 -10-3 @. Kakoe KOJMYECTBO JHEPIHMM IEPBOrO KOHJIEHCATOpa
M3pacxoiyeTcs Ha 00pa3oBaHUE UCKPBI B MOMEHT IPUCOEINHEHHUSI BTOPOTO KOHeHcaropa?

7. OrmnpeneiauTtb CPEAHIO CKOPOCTh YHMOPSJOYEHHOTO JABM)KEHHS JJIEKTPOHOB B MEIHOM
MPOBOJHUKE TpU cujie Toka B HeM 10 A u cedyeHnn npoBogHuka 1 Mm2. [IpUHATE, YTO HA Ka) bl
aToOM MU MPUXOIUTCS TI0 JBa 3IEKTPOHA MPOBOAUMOCTH.

8. Mmeercs mpeaHa3sHAuCHHBIN IS U3MEPEHUA TOKOB 10 15 MA ammepMeTrp ¢ BHYTPEHHUM
conporuieHrueM 5 OM. Kakoe compoTuBieHHe HaJ0 B3ATh M KaK €ro BKIIOYHUTH, YTOOBI A3THUM
MPUOOPOM MOXKHO ObLTO U3MEpsATH: 1) Tok 10 150 MA; 2) Hanpsikenue 1o 150 B?

9. HarpeBarenb 3JIEKTPUYECKOTO YalHMKAa MUMEET JBE CEKUMH. [Ipu BKIIOYEHHMU OAHON M3 HHUX
BOJIa B YallHUKE 3aKUMUT Yepe3 15 MUHYT, Mpu BKIIOYEHUU JIpyroi — uyepes Bpems 30 MunyT. Uepes
Kakoe BpeMsl 3aKMIUT BOJAAa B YalHUKE, €CIM BKIIOUUTH 00e ceKuuu 1) mocienoBareiabHO; 2)
napaieiabHo?

10. Tox B mpoBoaHuke conporusieHueMm R = 100 Om paBHomepHo HapacTaet ot 10 = 0 go Imax =
10A B Teuenue BpeMenu = 30 c. UeMy paBHO KOJIMYECTBO TEIUIOTHI Q, BBIJEIUBILEECS 32 3TO BPEMS
B MPOBOJHUKE?

4. Bapuant 2 (I1-51)

I1. Ot ucrounuka c HampspkeHuem 100 kB tpebyercs mepemats Ha paccrosHue 1 = 5 kM
MotHocTh P =5000 kBT1. lonyctumas norepst HanpsbkeHus B npoBogax DU = 1 %. Paccuurars
MUHHUMAJIBHOE CEUEHUE S MEIHOTO MPOBOA, MPUTOAHOTO JJIsl 3TOM LEenH. YIeIbHOE COMPOTUBICHHE
meau r = 0,017x10-4 Omx*cwm.

12. TIpoTOH W D3JNEKTPOH, YCKOPEHHBIE OJWHAKOBOM pPAa3HOCTHIO TMOTEHLMANIOB, BJIETAIOT B
OJTHOPOJHOE MarHUTHOE moJie. Bo ckonbko pa3 paauyc kpuBu3HbI R1 TpaekTopuu npoToHa Ooibiie
paaunyca KpuBu3HbI R2 TpaekTopuu 351eKTpoHa?

13. Tox I = 20 A, mporekasi 0 KOJbIly U3 MEQHON MPOBOJIOKHU ceueHueM S = 1,0 MM2, co3maer B
LEHTpEe Koiblla MHAYyKIHMIO MarHutHoro mois B = 0,2 mTn. Kakas pa3sHOCTh MOTEHIMATOB
NpUJIOKEHA K KOHIIaM IPOBOJIOKH, 00pa3yromeil KoabIo?

14. Tlo npssMOMYy TOpPH30HTAJIBHO PACIOIOKEHHOMY IpoBoay mnpomyckatoT Tok 11 = 10 A. Ilog
HUM Ha paccrosHMM R = 1,5 cM HaxoauTcs mnapajulefbHBIM €My aJlOMUHHUEBBIM IPOBOJ, IO
KOTOpOMY IpomnyckaioT Tok 12 = 1,5 A. Onpenenutb, Kakoi JODKHA OBITH IUIOIMIAbL TOIEPEUYHOTO
CEUEHHUs ATIOMUHHEBOTO TIPOBOMA, YTOOBI OH YAEpPKHBAJICA HE3aKperyieHHbIM. [LIOTHOCTH
amoMmunus = 2,7 r/cm3.

15. Karymka qymnoii 1 = 20 cm umeer N= 400 ButkoB. [Tnomaas nmonepeyHoro ce4eHus KaTymku
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S = 9 cm2. Haittn uaaykruBHOoCTh L1 katymku. KakoBa Oymer MHIYKTUBHOCTH L2 KaTymIKu, €ClIu
BHYTpb KaTyIIKHd BBEIEH JKeJIe3HbIH cepAeyHUK? MarHutHas HpOHHUIIAEMOCTh Marepuana
cepaeunuka | = 400. Onpenenuth 3Hepru0 Wm MarHuTHOTO MOJIS B KaTylike npu Toke [ =2 A B
o0oux ciryJasx.

16. Karymka nmeer unayktuBHoctb L = 0,144 I'n u conporusienne R =10 Om. Yepe3 kakoe
BpeMs t ocyie BKIIIOUEHUS B KaTyIIKe MMOTeYeT TOK, paBHbII MOJIOBUHE YCTaHOBUBILIETOCS ?

17. B uenb mepeMeHHOro Toka HampstbkeHuem U BKJIIOYEHBI TMOCIEAOBATENIbHO €MKOCTh C,
conporuBieHue R u mHaykruBHocth L. Halitu Hanpsixkenue U, ecim WM3BECTHO, YTO NAJCHUE
HanpspkeHust Ha koHjieHcatope paBHo Uc = 20 B, na unaykrusHoctr UL = 2UC, Ha cONPOTUBIIEHUA
UR =2 UC. Haiitu yron casura ¢a3 MEeXIy TOKOM M HaIPSHKEHUEM.

18. MuayktuBHocth L = 22,6 MI'H u comporuBieHue R BKIIOYEHBI NapajuiesibHO B LEMb
nepeMeHHoro Toka dactoroi v = 50 I'um. Haiitu conporuBnenue R, ecnu u3BecTtHO, 4To caBur a3
MEXy HalpsDKEHUEM U TOKoM [ | =2 /3,

19. KoneGatenbHbIE KOHTYP COCTOMT W3 KOHAeHcaTopa eMKOCThio C = 2,22 H® u KaTylIku
mmHoU 1 = 20 cm u pagumycom R = 5 cm u3 MemHoit mpoBojoku nuamerpom d = 0,5 mm. Haiitu
norapuMUUeCcKui JeKpeMeHT B 3aryxanus kojaeOaHuil.

20. Tlnockas sneKTpOMarHMTHAsl BOJIHA PACIPOCTPAHSETCS B OJHOPOJHOM M30TPOMHOM Cpele C
JUAJIEKTPUYECKON MPOHUIIAEMOCThIO € =2 U W = 1. AMIUIMTYAa HANPSHKEHHOCTH AJIEKTPUYECKOTO
nosist BoiHEI Em=12 B/M. Omnpenenuth ($a3oByr0 CKOPOCTh BOJHBI M aMIUTUTYAY HaMpsHKEHHOCTH
MarHUTHOTO T0JIS BOJIHBI.

3aounas ghopma obyuenus, Tpemuii cemecmp, Ix3amen
Konmponupyemwie UJK: VK-1.1 VK-1.2 YK-1.3 VK-1.4 VK-1.5
Bomnpocsei/3ananus:

107. CBeroBas BojHA. YpaBHEHHE MOHOXPOMAaTHYECKON BOJIHBI M €€ napaMeTpsl. YacToTta u
JUIMHA BOJIHBI B Pa3JIMUHBIX Cpeaax.

108. ['eomeTpuyeckast ONTUKA KaK MPEeAEIbHBIN Cilydaid BOMHOBOM oNTUKU. [IpuHimn depma.
109. 3akoHBI r€OMETPUYECKON ONTUKH.
110. SIBneHune mMoJIHOTO BHYTPEHHETO OTpa)keHusl. BonokoHHas onTUka.

111. Tonkue nuH3bI. OnTHYecKast cuia auH3bl. Popmyna nuH3bL. [locTpoenne n3oOpaxeHuit
B TOHKHX JIMH3aX.

112. OcHoBHbIE (pOTOMETpHUECKUE BETMUYMHBI U MX IUHHIIBI H3MepeHus. KpuBas BUIHOCTH.
113. Tonkue nuH3b1, BUABI TUH3. DopmMyna inH3bl. OnTHYECKas CUIIA JTUH3BL.

114. WHTrepdepeHiins CBETOBBIX BOJH. KOrepeHTHOCTh BOJH. MeTOABl MONyYeHUs
KOrepeHTHBIX BOJH. HTEepdepennmonnas cxema KOnra.

115. UnTepdepennins B TOHKUX TJIACTUHKAX (TUTOCKOTIAPATIICTbHBIX, KITHHOBUIHBIX ).
116. UarepdhepomeTp MaiikerbcoHa — KOHCTPYKITUS U TPUMEHEHNE

117. JHudpakuus cBera. Ilapamerp nudpakmuu. [Ipunnun Ioiirenca. IlpuaImn
[oiirenca-®Openens.

118. Tudpakuus Openens Ha KPyIIIOM OTBEPCTUH. 30HHAS MJIACTUHKA.
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119. Nudpakuus Opaynrodepa Ha menn. {udpaknronnas pemieTka.

120. Jludpakuus peHTTEHOBCKUX Jydeld Ha MPOCTPAHCTBEHHBIX KPUCTAJUTMUCCKUX
pemetkax. ®opmyna Bynsda-bparra.

121. EcrtecTBeHHBIH W NONSApU30BaHHBIM cBeT. Buael nomsgpusamuun OMB. Yactuuno
MOJIIPU30BAHHBIN CBET, CTENIEHB €TI0 MOJIPU3ALUH.

122. Ilonsipusanus cBeTa Mpy OTpakeHUHU U NMpeomMiieHnd. 3akoH bprocrepa.

123. Ionsipu3zanus cBETa NMpU ABOMHOM JIy4denpeaoMiIeHuU. EcTecTBeHHast U MCKYCCTBEHHAs
aQHU30TPOIHSL.

124. Ontruyeckas akTUBHOCTh BelllecTBa. Bpaiienue miockoctu noisipusauuu OnTudeckas
aKTUBHOCTH BEIIeCTBa. BpalieHue miockoCcTy noyisipu3anuu

125. Hucnepcusi cBera. HopManbHass M aHOMaibHasg AWCHEPCUA. DJIEKTPOHHAS TEOpHs
JMCTIEPCUU CBETA.

126. [Tornomienue cBera BeniecTBoM. 3akoH byrepa-JlamGepra. Koaddurment nornomienus.
CrexTpbl MOMIOLIEHUS.

127. Paccesnue cBera. Paccessnue Panes. [lonsgpuszanust pacCesHHOTO CBETA.

128. TennoBoe wm3nydeHue. M3myuaTenbHas W TMOIVIOMIATEIbHAS CIIOCOOHOCTH TeJI. 3aKOH
Kupxroda. AGComoTHO YepHOE TEIO.

129. 3akoHbl u3My4YeHHs aOCOMIOTHO uepHbIX Ten: 3akoH Credana-boneivana, Buna,
Panes-/I>xxunca.

130. KBaHTOBaHME SHEPTUH U3ITYUYEHUST aOCOTIOTHO YepHOTO Tena. Popmyna [Tnanka.

131. 'mnote3a DiiHmTelHA O CBETOBOM KBaHTe. DOTOIIEKTpUIeCKUid YPPEKT.

132. Buemnuit hotodrdpdext. YpaBuenue DitHmreiina. [Ipubopsr Ha ocHOBe poTodrddekra.
133. Topmo3HOE PEeHTTEHOBCKOE M3TydeHne. PeHTreHoBCKas TpyOKa.

134. KoMIITOHOBCKOE paccesiHue CBETA.

135. JlaBnenue cBeTa.

136. OnbiT bote. ®otonbl. KoprycKynsipHO-BOJIHOBOM JTyaju3M CBETA.

137. CnoHTaHHOE M BBIHYXIECHHOE H3JIyYCHHE. YCHJICHHE CBETA MPU MPOXOKICHUHU 4Yepe3
MHBEPCHO 3aceieHHYyIo cpeny. O01as cxemMa onTUYeCKOoro KBAaHTOBOTO T'eHeparopa.

138. CaoiicTBa na3epHoro usnnydenus. I Ipumenenne nasepos.
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139. KopryckynsspHO-BOTHOBOM ayanu3M BemiecTBa. [umoreza ne bpoiins. OmnbiTel Mo
I(paKIU SIEKTPOHOB.

140. CrotictBa BoJiH 1ie bpoitsist. BeposTHOCTHBINM cMBICI BOJH 1¢ bpoiis.
141. CooTHormieHue HeonpeaeneHHOCTeH [ eli3eHOepra u BRIBOJBI U3 HUX.
142. CocrosiHie YacTUIIBI B KBAHTOBOW MexaHuke. YpaBHeHue [lIpeaunarepa (BpeMeHHOE).

143. Pemenue cranumoHapHoro ypaBHeHus lllpemuHrepa B cirydasx HBM)KCHHS CBOOOTHOM
YaCTHUIIbI, IEKTPOHA B MOTEHIIMAILHOM SIME.

144. Mopnens atoma Tomcona. OmbiTel Pe3epdopaa mo paccestHHIO 0-4acTHIl BELIECTBOM.
SAnepnas monens aroma Pesepdopna.

145. CnekrpasibHbl€ CEPUU U3ITYUEHHS aTOMa BOJOpOa
146. [Toctynarsl bopa. Monenbs aroma Bogopona no bopy.

147. Bonopoaomnomao0Hasi cucTeMa B KBaHTOBOM MexaHuKe. [[pocTpaHCTBEeHHOE KBAaHTOBAaHUE.
CnuH A5eKTpoHa.

148. IMpunuun [aynu. Ilepuonndeckas cucrema neMeHToB MeHaeneena.

149. Hyxnonnas mozens sapa. IIpoToHsl M HEUTpPOHBI. 3apsii ¥ MAacCOBOE YHUCIO spa.
W3otombl 1 n300apshl.

150. SnepHble CUIIbl, YCTOMYMBBIE U HEYCTOMYMBBIE A/ipa. DJHEPIrUsl CBSA3UM U YCTOMUHUBOCTH
snapa. Jledext macc.

151. PannoakTuBHOCTh. 3aKOH DPaJHMOAKTHUBHOIO pacmana. o-, -, y-usmydenue. [IpaBuna
CMEIICHHUS.

3aounas gpopma ooyuenus, Tpemuti cemecmp, Konmponvuas paboma
Koumponupyemvie M/[K: VK-1.1 YK-1.2 VK-1.3 VK-1.4 VK-1.5
Bonpocsl/3ananus:

5. Bapuanr 1 (A-O)

1. B Bakyyme BHOIb OCH X paclHpoOCTpaHSETCs IUIOCKas DJIEKTpPOMAarHuTHas BOJIHA.
VHTEHCUBHOCTDh BOJIHBI, T.€. CPEAHSS SHEPIUs, NPOXOAsIlas 4Yepe3 €IUHUIYy INOBEPXHOCTU 3a
enuHUIly BpemeHH, cocTaBmsieT 21,2 MxBtr/mM2. OmnpenenuTh aMIUIMTYLy —HamnpsbDKEHHOCTH
AJIEKTPUYECKOTO MOJISI BOJIHBI.

2. DnekTpoMarHuTHas BoJIHa ¢ 4Yactorol 4 MI'nl mnepexoguT W3 HEMarHUTHOM Cpenbl C
JMAJIEKTPUUECKON TIPOHUIIAEMOCTRI0 = 3 B BakyyM. OmnpenenuTh npupaiieHue A A JTUHBI BOJTHBI.

3. IIpenmer pacnonoxeH Ha paccrosHuM 11= 25 cMm mepen nepeanuMm (okycoM coOuparomieit
nuH3bl. M300pakeHne mNpeaMeTra HaxXoIUTCsl Ha paccTosHuu 12= 36 cm 3a 3agHuM (OKyCOM.
Omnpenenure QokycHoe paccrosHue f nuH3bI, ee onrTudeckyio cuity @, a Takke JIMHEHHOE
(momepevyHoe) yBeIUUCHHE.

4. B onbiTe FOHra oTBEepCTHS OCBEUIAIOTCS MOHOXPOMATHUECKUM CBETOM C JUTMHOM BOJIHBI A= 600
HM. Paccrosnue mexay orBepctusiMu nuagparmbel  d = 1 MM, paccTossHUE OT OTBEPCTHUH JI0 SKpaHa
L= 3 M. HaiiTu nosojxeHue Tpex nepBbIX CBETIIBIX I10JI0C.
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5. B onmite ¢ nHTEpdhepomeTpoM MaiikenbcoHa Il CMENIeHUsT UHTep()EPEHIIMOHHON KapTHHBI Ha
Am = 400 momoc HE0OXOMMMO TEePEMECTUTh 3epkKayio Ha paccrosaue |1 = 0,1 mm. Omnpenenure
JUTMHY BOJIHBI IIa/IaI0IIETO CBETA.

6. Ha nudpakimoHHyo pemeTky HOPMaJIbHO TMajgaeT mydok cBeta. HarpueBas nmuaus (A1 = 589
HM) JIa€T B CIIEKTpE MepBoro nopsiaka yroi audpakmun = 170 8. HekoTopas muHUs 1aeT B CEKTpe
BTOpOTO Topsiaka yron audpakuuu = 240 12°. HaliTh aymHy BOJHBI A2 3TOW JIMHUM U 9UCIO N
HITPUXOB HAa €IUHUILY JUIMHBI TU(PAKIIMOHHON PELIeTKH.

7. JudpakiponHas KapTHHA HaOIOMAeTCs Ha pacCTOsHMM | = 4 M OT TOYEYHOTO HMCTOYHHKA
MOHOXPOMAaTHYECKOTO cBeTa ¢ miauHOM BoimHBI A = 500 HM. [locepemunHe Mexay SKpaHOM H
MCTOYHHMKOM CBETa MoMmelleHa Auadparma ¢ KpymisiM oTBepetreM. [lpu kakom paauyce R otBeperus
HEeHTp AU(PaKIUOHHBIX KOJICII, HAOII0aeMbIX Ha SKpaHe, OyJieT Hanbosee TEMHBIM?

8. [TapanienbHbIi My4YOK PEHTIEHOBCKOTO M3JIyYEHHU MajaeT Ha TpaHb kpuctaia. [log ymom =
650 X TJIOCKOCTHM TpaHW HaONIOMAETCS MAaKCUMyM TMepBOro mopsijaka. Paccrosame d Mexmy
aTOMHBIMHU TUIOCKOCTIMH Kpuctaya 280 mmM. Omnpeaenutbs JUIMHY BOJHBI A PEHTTEHOBCKOTO
U3ITy4YeHUSI.

9. Crenens MoOSIPU3AMU YACTUYHO MOJISIPU30BAHHOTO cBeTa paBHa 0,5. Bo ckoib pa3 ominyaeTcs
MaKCHUMaJlbHasi HHTEHCUBHOCTh CBETa, MIPOITyCKAaeMOT0 Yepe3 aHaIN3aTop, OT MUHUMAIbHON?

10. BcrnenctBue wW3MEHEHUs TEMIEpaTypbl aOCONIOTHO YEPHOTO TejJa MAaKCHMyM JHEPTrUu
m3nmydeHus: cmectwicst ¢ Al = =24 mxm Ha A2 = 0,8 MxMm. Kak u BO CKOJBKO pa3 M3MEHHUIIACh
SHEepreTUyYecKas CBETUMOCThH Teja?

6. Bapuanr 2 (I1-5)

11. quamerp Boiab(paMOBOH CHMpalv dJIEKTPUUYECKOM JlaMIlbl HakanuBaHus paBeH d = 0,3 MM,
mHa cnupasm | = 5 cm. [lpu BimroueHnn namibl B ceTh Hanpsbkernem U = 220 B uepes mamiry
teuet ToK [ = 0,31 A. Haiitu temnieparypy T cnupanu. CuuTaTh, 4TO MO YCTAaHOBJIECHUU PABHOBECUS
BCE€ BBIJICIISIONICECS B CIOHUpAIN TEIUIO TepsieTcs B BUAE M3NydeHus. OTHOIIEHHE SHEPreTUYEeCKUX
CBETUMOCTEH BoIb(pama 1 abCOTIOTHO YEPHOTO TeJa I TaHHOH Temmeparypsl k = 0,31.

12. Ha moBepxXHOCTh JIUTHS TaiaeT MOHOXpomarnueckuid cBeT (A = 310 Hm). UToOBI mpeKkpaTuTh
SMHCCHIO 3JIEKTPOHOB, HYKHO MPHUJIOKUTH 3a/1€P KUBAIOIIYIO0 Pa3HOCTh MoTeHIHanoB U He MeHee
1,7 B. Onpenenutb paboTy BbIXoaa A JHUTHS.

13. Onpenenuth PHEPTUIO € MacCy M W UMITYJIbC p (POTOHA, KOTOPOMY COOTBETCTBYET JJIMHA
BotHBI A = 380 HM ((proneToBasi rpaHUIIa BUIUMOTO CIIEKTPA).

14. PeHTreHOBCKOE H3JIyY€HHE C JJIMHOW BOJHBI A = 20 TIM HCHBITHIBAET KOMIITOHOBCKOE
paccessare o yriioMm ¢ = 900 . Haiitu u3mMeHneHne A A IJTMHBI BOJHBI PEHTICHOBCKOTO M3IIYYCHUS
IIPU paccesiHUM, a TakXKe dHepruio We 1 UMITYJIbC pe DIEKTPOHA OTAAYH.

15. DnexTpoH, HaYaldbHOW CKOPOCTHIO KOTOPOTO MOXHO MpEeHeOpedhb, MPOIIET YCKOPSIOIIYIO
pasHocth noteHnmanoB U = 51 B. Haittu nnmuny Bomusl ne bpoins A.

16. Ha rpanp HEKOTOpOro Kpucrayyia mnojg ymiom ¢ = 600 Kk ee IOBEpXHOCTH TNaJaeT
napajieNbHbIM My4oK 3JEKTPOHOB, JBUKYLIUXCS C OAUHAKOBOM CKOPOCThIO. OnpenenuTh CKOPOCTh
UV DJIEKTPOHOB, €CJIM OHU HCIBITHIBAIOT HHTEP(EPEHIIMOHHOE OTpakeHHWE MEPBOro MOPAIKa.
Paccrosiaue d Mexry arToMHBIMH TTOCKOCTSIMU KprcTasiia paBHo 0,2 HM.

17. [Ilpennomarasi, 4YTO HEONPEAEIECHHOCTh KOOPAMHATHI JBIKYILICWUCS YacTHUIBl paBHa
NeOpoiiyIeBCKOM JJIMHE BOJHBI, ONpPENEIUTh OTHOCUTENBHYIO HEOINpeNeeHHOCTh uMMIyibca Ap/p
3TOU YaCTHUIIBI.

18. Kunernueckas sHeprusi K syekTpoHa B aromMe BOIOPOJA COCTaBIISIET BEIMYMHY nopsiaka 10
3B. Ucnons3ys cooTHOIEHE HeonpeIeIeHHOCTeH [ eif3enOepra, OlleHUTh MUHUMAJIbHBIC IMHEWHBIE
pa3Mepsl aroma.

19. Bpramcnuth paamyc TEpBOM OpOWUTHI aroma Boaopoaa (OOpOBCKHE paauyc) U CKOPOCTh
AJIEKTPOHA Ha TOU opouTe.

20. Haiitu monnyto sHepruio En Bo30ykaeHHOTO cocTosiHus atoma renus Het+, ecnm mpu
Mepexo/ie B OCHOBHOE COCTOSIHUE 3TOT MOH HCIYCTHJI IMOCJIENOBAaTENbHO ABa (OTOHA C UIMHAMU
BoJH A1 =108,5 uMm u A2 = 30,4 M.

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI

8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTYypPbl
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Ocnognas numepamypa

1. Bonbkenmreitn M. B. buodusuxka / Bompkenmreitn M. B.. - 4-e wuzm., crep. -
Cankr-IlerepOypr: Jlans, 2022. - 608 c. - 978-5-8114-0851-1. - Tekct: snexTpoHHbIi. // RuSpLAN:
[caiiT]. - URL: https://e.lanbook.com/img/cover/book/210956.jpg (mara obpamenus: 21.02.2024). -
PexxuM noctymna: 1o noamumcke

2. I'pabosckuii P. U. Kypc ¢pusuku: yuebHoe nocodue amns By3oB / I'pabosckuii P. U.. - 14-e uzm.,
crep. - Cankr-IlerepOypr: Jlanp, 2024. - 608 c. - 978-5-507-47391-5. - TekcT: 3MeKTPOHHBIN. //
RuSpLAN: [caiir]. - URL: https://e.lanbook.com/img/cover/book/367019.jpg (mara oOpamieHus:
21.02.2024). - Pexxum nocTyna: o NOJIUCKE

3. IlnmemaxoBa H. JI. Mertoauka mpoBeaeHuss OOOOIIAIONIMX 3aHATHH 1O  (u3MKe:
yueOHo-MeToanueckoe mnocobue / Ilmemaxosa H. JI.. - Tyma: TITIY, 2021. - 79 c. -
978-5-6047371-3-2. -  Tekcr:  onektpoHHsld. //  RuSpLAN:  [caiit]. -  URL:
https://e.lanbook.com/img/cover/book/230219.jpg (mara oOpamenus: 21.02.2024). - Pexum
JOCTYyIA: 1O TTOITHCKE

4. Temnodpusmueckne ©u (PHU3MKO-XUMHUYECKHE TMPOIECCHl B CIUIaBax Ha OCHOBE Kejesa:
Momnorpapuss / A.W. Bamsrep, A.A. Ilporomomos, E.I. EBmoxumoB [u gap.] - Bororaa:
Wndpa-Umxenepus, 2020. - 256 c. - 978-5-9729-0399-3. - Tekct: snexTpoHHbIH. // O6ImEcTBO C
OTpaHUYECHHOU OTBETCTBEHHOCTBIO «BHAHUYM»: [caitT]. - URL:
https://znanium.com/cover/1168/1168612.jpg (nata obpamenus: 20.02.2024). - Pexxum nocryna: no
MO/IITUCKE

Jlononnumenvuas numepamypa

1. Imutpuena,, E. U. ®usuka: yueonoe nocoodue / E. . JImurpuena,. - ®usuka - Caparos: Aii
[Tu DOp Memua, 2019. - 143 c. - 978-5-4486-0445-4. - Tekct: anexkrponHsiit. / IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/79822.html (mata o6pamenus: 20.02.2024). - Pexxum goctymna: mno
TOATTHCKE

2. Imutpuena, E.1. ®usuka B npumepax u 3agadax: YueoHoe nocobue / E.U. JImurpuena, JI. /1.
Hesnera, JI. JI. Koctiouenko. - 2 - Mocksa: MzmarensctBo "®OPYM", 2021. - 512 c. -
978-5-16-006390-4. - TekcT: s1eKkTpoHHBIA. // OOMIECTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO
«BHAHUYM»: [caiit]. - URL: https://znanium.com/cover/1138/1138798.jpg (mara oOparmieHus:
20.02.2024). - PexxuM qocCTyTIa: 1Mo MOAMUCKE

8.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOIIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. http://www.iprbookshop.ru/
- IPRbook

2. https://edu.kubsau.ru/ - O6pa3oBarenbupiii mopran Kyol'AY

8.3. [IporpammHoe oGecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCylleCcTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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WNHudopmanmoHHbIe TEXHOJIOTHH, HCTIONb3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Mpolecca
M0 JUCUUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB NMPOMEXKYTOUHOW aTTECTallUU TI0
JTUCLUIUIMHE U PE3YJIBTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBlI;

— OpraHu30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3aAIMH H3y4yaeMOoi HHPOPMAIIUH ITOCPEICTBOM
WCTIOJIb30BaHMs MTPE3CHTALNH, YIeOHBIX (DPUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedenp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCIIeUeHUs:

1 Microsoft Windows - onepaiiuoHHas CUCTEMa.

2 Microsoft Office (Bkmrouaer Word, Excel, Power Point) - makeT o(huCHBIX IPUITOKESHHIA.

[Tepeuens npodeccroHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 I'apanT - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBasi, https://www.consultant.ru/

3 Hayunas snexrponHas Oubnunoreka eLibrary - ynusepcanbnas, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, JAOCTYN B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpery
YHHBEPCHUTETA.

Ilepeuens npocpammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
8.4. CnenuajbHbIe NOMELIEHUs, J1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

VYHuBepcuTeT pacmoiaraeT Ha IpaBe COOCTBEHHOCTH WJIM WMHOM 3aKOHHOM OCHOBAaHUU
MaTepualbHO-TEXHUYECKUM oOecreueHneM o0pa3oBaTelbHONH AESTeNbHOCTH (ITOMELIEHUSIMU U
o0opyaoBaHMEM) [UIsl pealu3alld MporpaMMbl OakanaBpuaTa, CHELMINTETa, MarucTpaTypbl IO
brmoxy 1 "Huctumnuasl (Momynu)' w brmoky 3 "lTocymapcTBeHHas wurToroBas arrectamus’ B
COOTBETCTBHUH C YU€OHBIM IJIAHOM.

Kaxnapiii oOydaromuiics B TeueHHUE BCero rmnepuoga oOydeHHs oOecledeH WHAWBUYaTbHBIM
HEOTpaHWYEHHBIM  JOCTYIOM K  DJEKTPOHHOM  HMH(OpPMalMOHHO-00pa30BaTENbHON  cpese
YHHUBEPCUTETA u3 mo0oi TOYKHU, B KOTOPOi1 HMeeTCA JIOCTYII K
WH(pOpPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTH "MHTepHeT", Kak Ha TEPpUTOPUHM YHHBEPCHUTETA,
TaK U BHE ero. YciuoBus il QyHKIIMOHUPOBAHUS 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITH CO3/IaHBI C UCIIOJIb30BAHUEM PECYPCOB MHBIX OpPraHU3aLUM.

JlaGoparopus

30451
ncuxpoMerp M-34M - 1 wt.
Cir-cucTeMa HacTeHHas - | mIT.

30531
O6apometp aneponna MeT.bamm-1 - 1 mt.
O6apometp anepoun mereop.bAMM-1 - 1 mT.
ncuxpoMerp M-34M - 1 wt.

30751
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Becsl CAS MWP 600 - 0 mit.
TOPH TTOBaHU IUIOEMKOCTh ra3oB" - 0 mrT.
JlaboparopHoe obGopynosanue "TermnoemkocTs razos"” - 0
JlaGopatopHoe o6opynoBanue "bammcrnueckuit MasTHUK" - O IIT.
JlaGopatopHoe o6opynoBanue "JlaBneHne mapa BoJbI MPU BEICOKOW Temrieparype" - 0 mT.
JlaGopatopHoe oOopymoBanue "Jlucmepcus wu - paspemaromas CIOoCOOHOCTh MPHU3MBI U
M(PPaKIIMOHHOIO criekTpockona - 0 mT.
ANPPAKIL P
TOPH TOBaHU koH ['yka" - O mit.
JlaboparopHoe obopynoBanue "3akon ['yka" - 0
JlabGopatopHoe o6opynoBanue "3akon Kymona/ 3epkanbHblii 3apsa” - O mrT.
JlaGopatopHoe o6opynoBanue "3akoH Mamrocca" - 0 miT.
JlaGopatopHoe oOopynoBaHue "VI3yueHHe OCHOBHBIX BEJIMYWH: JJIMHA, TONIIWHA, TUAMETP H
KpuBH3HA'" - 0 mT.
JlabopatopHoe o6opynoBanue "Unarepdepennus ceeta” - 0 mrT.
JlaGopaTtopHoe o6opynoBanue "MarHuTHBIIF MOMEHT B MAarHUTHOM T1oJie" - 0 1T,
TOPH TOBaHU npeeneHue MaruutHoro noss 3emun"” - O mrT.
JlaboparopHoe obopynoBanue "OnpeaeneHue Ma oro monist 3emau” - 0
JlaGopatopHoe o6opynoBanue "OnpeneneHrne MarHUTHOW HHAYKIUAA'" - O 1T,
JlabopatopHoe o6opynoBanue "Onpenenenne nocrosuHoi ®apanes” - 0 mr.
TOPH TTOBaHU IUIOEMKOCTh METAaJJIOB C MCIIOJIb30BAHUEM YHUB JIBHOM
JlaboparopHoe oOopynoBanue "TermioeMkoc €TaJUIOB C HCIIOJIb30BaHUE epcanbHO
yctanoBku ¢ Cobra 4" - 0 mT.
JlaGopaTtopHoe o0opynoBanue "YaenbHbIN 3aps aiekTpoHa - 0 miT.
JlaGop-HOoe 06op-Hue "banaHc TOKOB/M3yUeHUE CUJIBI, JCHCTBYIOIICH Ha MPOBOMAHUK" - ) IIT.
-H -Hue "BpIHyX1eHHbIe konebanus - MasTHUK [loas" - O mt.
Jlabop-Hoe 060 e"B e e koseba a [onsa" - 0
JlabGop-HOe 00op-HUe "3aK0H cOXpaHeHHs MexaHndeckoi sHeprun/Koneco Makcpemna" - 0 mir.
JlaGop-Hoe o6op-Hue "M3mepuTtenbHbIil MOCT YutctoHa'" - 0 miT.
JlaGop-Hoe oGop-Hue "M3ydeHue BTOporo 3-Ha HploToOHa ¢ mcmonb3oB. ycraHoBku Cobra 4 u
JEMOHCTPAIMOHHON AOPOXKKH" - O IIIT.
JlabGop-HOoe ob6op-Hue "M3yueHrne MOMEHTa MHEPIMHM M yIIIOBOTO YCKOPEHHUS C MCIOJb30BAaHUEM
yctanoBku Cobra 4 u mapHupHO onopsl” - O mT.
JlaGop-HOoe 06op-Hue "M3ydenne cBOOOIHOTO MaJACHUS C UCTIONB3. ycTaHOBKH Cobra 4" - O mT.
JlaGop-Hoe o6op-Hue "Kpusas 3apsuku koHaeHcaropa' - 0 mir.
JlabGop-Hoe oOop-HHMe "MoOMEHT uHepuuH pa3nudHbX Tei/M3ydenne teopemsbl lllTelinepa mpu
MTOMOIII YHUBEpCaIbHOU ycTaHoBKH ¢ Cobra 4 " - O mmT.
JlabGop-HOe obop-Hue "OmnpeneneHne MOBEPXHOCTHOTO HATSHKEHUS METOAOM OTpbhIBa Karum' - ()
IIT.
JlaGop-HOoe 060op-Hue "CKOpOCTh 3ByKa B BO3AYXE C YHUBEPCATBHBIM CUeTYUKOM" - ) IIT.
JlaGop-HOe o00Op-HHE "VYpaBHEHHE COCTOSHHUS HWJEaJbHOTO Tra3a C HCIHOJIb30BaHHEM
yHUBepcalbHOUM ycTaHoBKHU ¢ Cobra 4" - 0 mT.
teneu3op mwia3mMm.PIONEER PDP-42MXE10 - 0 m.

30851

KOMIUIEKT yueOHoro 000p.B4I12 - 1 mT.
KOMIUIEKT yueOHoro ooopya. B4I12 - 1 mT.
KOMIUIEKT yueOHoro 00opya.B4113 - 1 mrT.
KOMIUIEKT yueOHoro 06opya.B4114 - 1 mrT.
KOMIUIEKT yueOHoro 00opya.B4115 - 1 mT.
KOMIUIEKT yueOHoro 00opya.B4119 - 1 mr.
Cmunr-cucreMa HacTeHHas - | mT.

510
AxBaguctuuisitop A2-5 - 1 .
6ans TXK-Th-01/26 repmocrarupytomas, Tepmobans kunkoctHas TXK-Th-01 (261) - 1 mT.
Becwr maboparopusie MJI 0,6-11 BXKA (0,01; D=116) "Hstoron-1" (d=0.01) c moBepkoii - 1 mT.
Becet MJI 3-VII BXA "Hptoton-1" 3 xr ¢ moBepko# - 1 mit.
MarnutnHas Mmemanka ¢ Harpesom UED-20 - 1 mT.
[TnuTa HarpeBarenpHas gadboparopHas [1JI-1818 - 1 mT.
[Tpubop as neperoHku cnupra - 1 mrT.
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Pedpaxromerp UPD-454 B2M - 1 mi.

Cnexrpodorometp [13-5400YD/Poccusi ¢ KOMIIBIOTEPOM M IPUHTEPOM - | IIIT.

Tenesuzop LED 75*(190cm) DEXP U75H8000K {4K UltraHD, 3840x2160, Smart TV,
Annexc. TB} - 1 m.

XonoauinbHUK ObITOBOM AByxkaMmepHbIil [Tozuc RK-101, 6ensrit, 250 11, 3 monku, crekino, Poccus
-1 wr.

[Meiikep US-1350L - 1 wt.

Onexrporumtka "Ksapn" 2 mogens JI1I1-1-1,2/220 (6,5) - 1 mT.

9. MeTonnuyecKue yKa3aHusi 10 OCBOCHHMIO TUCHUIJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
IperojaBaresieM, CaMOCTOSTEIbHOH paboThl  00yyaromierocsi, TEKyIIeH W MPOMEXYTOUYHOM
arTecTalMidi, WHBIX (OpMax, MpeayaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUIUIMHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTUYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKHX YyKa3aHWH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCYJIJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpPOrpaMM IO JUCLHUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBINOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTalie noaaepxku Moodl.

Memoouueckue ykazanus no popmam padomot

Jlexyuonnvie 3anamusl

[lepenaua 3HauMTENHHOTO OO0BEMa CHCTEMATU3UPOBAHHOW WHGOpPMAIIMM B YCTHOW Qopme
JO0CTaTOYHO OoJbinoi ayauropuu. JlaeT BO3MOKHOCTH SKOHOMHO M CHCTEMaTMYHO H3JIaratb
y4ueOHbI MaTepuas. OOyuaromuecs: U3ydJaroT JEKIMOHHBIA MaTepuall, pa3MEIICHHBI Ha MopTae
nonzep kK ooydenus Moodl.

Jlabopamopnvie 3anamus

[IpakTHueckoe OCBOEHHE CTYyAECHTaMH HAyYHO-TEOPETHUUYECKUX IMOJIOKEHUI HM3ydaemMoro mpeamera,
OBNIQJICHUE MMM TEXHUKOM OKCIEPUMEHTUPOBAHHS B COOTBETCTBYIOUIEH OTpaciu HayKH.
JlaboparopHble 3aHITHS IPOBOAATCS C UCIOIb30BAaHUEM METOIUYECKUX YKAa3aHUN, pa3MEIIEeHHBIX Ha
o0pa3oBaTeIbHOM MOPTaJie YHUBEPCUTETA.

IIpakxmuueckue 3anamus

®dopma opranuzanuy oO0ydeHus, MPOBOAKMMAs O]l PYKOBOACTBOM IPENOAaBaTeNs U CIIyKamias AJis
JeTalu3alliy, aHalIu3a, paclIUpeHus, yrIyOJeHUs, 3aKperuieHus, IpUMeHEeHus (WM BbIIOTHEHUS
pPa3HOOOpPA3HBIX MPAKTUYECKUX pabOT, YNMpaKHEHUH) M KOHTPOJS YCBOEHHUS IOJIYYEHHOW Ha
nekuusax yueOHoW wuHpopmanuu. [IpakTHueckue 3aHATHS TMPOBOAATCS C HCHOJIB30BAHUEM
y4eOHO-METOMUECKUX U3JaHul, pa3MEIIeHHbIX Ha 00pa30BaTEIbHOM MOPTaJie YHUBEPCUTETA.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

Jst muaBamuaoB u juir ¢ OB3 MokeT W3MEHAThCS O0BEM MUCHMIUIMHBI (MOOYJsA) B dacax,
BBIJICJICHHBIX HAa KOHTAaKTHYIO paboTy oOydJaromierocs ¢ mpenogaBaresieM (10 BHAAM YYCOHBIX
3aHATUIN) U HA CAMOCTOSTENBHYIO paboTy oOydaromierocs (Mpu TOM HE YBEJINYUBACTCS KOJUYECTBO
3a4€THBIX €AMHMII, BbIICJICHHBIX HA OCBOCHHUE JUCIUILINHBI).

@DOH/IBI OIIEHOYHBIX CPEACTB aJaNTHPYIOTCS K OTPAaHUUYEHUSM 3[J0POBBSl U BOCIPUATHS UH(DOpMaLIUn
00yJaroImMUMHCs.

OcHoBHBIE (GOPMBI TIPEICTABICHUS] OILICHOYHBIX CPEJICTB — B Te4aTHOH ¢dopme win B Qopme
AIIEKTPOHHOTO JIOKYMEHTA.

@DopMBbI KOHTPOJISI M OLICHKH DPE3yJabTaroB 0O0ydeHHs wHBamuioB u jmi ¢ OB3 ¢ HapymeHuem
3peHus:
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— yCTHasl MPOBEpKa: TUCKYCCUH, TPEHUHTH, KPYIJIbIe CTOJIbI, COOECE0BaHNUs, YCTHbIE KOJNTIOKBUYMBI
u ap.;

— C HCIIONB30BaHMEM KoMmIbloTepa U crenuanbHoro I1O: pabora ¢ 2IEeKTPOHHBIMU
o0Opa3oBaTeIbHBIMU peCcypcaMu, TECTHpPOBaHHE, pedepaThl, KypCOBbIE MPOEKTHI, AUCTAHIIMOHHBIC
(hopMBI, €CITH TIO3BOJISIET OCTPOTA 3pEHUS - rpadudecKue padoThl U Ap.;

— MPH BO3MOXKHOCTH MHUCHMEHHAs IMPOBEpPKa C HCIOJIb30BAaHUEM pElbe(PHO-TOUEUHON CHUCTEMBI
bpaiing, yBenuuenHoro wipudTa, HCMIONB30BAHHWE CIEUHUAIBHBIX TEXHMYECKHX  CPE/ICTB
(THGIIOTEXHUUECKUX CPEACTB): KOHTPOJBHBIE, Tpaduyeckue padOThl, TECTUPOBAHUE, TOMAIITHHE
3aJlaHus, 3¢Ce, OTYETHI U 1.

DopMBI KOHTPOJIS U OIICHKH PE3YJbTAaTOB 00y4YeHMs MHBaIuA0B u Juil ¢ OB3 ¢ Hapymenuem ciyxa:
— MMCbMEHHAs MPOBEpKa: KOHTPOJIbHbIE, Ipaduyeckre paboThl, TECTUPOBAHKE, TOMAILTHUE 3aJaHus,
3cce, MMUCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JIP.;

— C HCHOJb30BaHMEM KOMIIBIOTEpA: paboTa € AIEKTPOHHBIMU 00pa3oBaTelIbHBIMU pECYpCaMy,
TeCTHpOBaHue, pedeparsl, KypCcoBbI€ MPOEKTHI, Tpaduueckue paboOThl, TUCTAHIIMOHHBIE (GOPMBI U
7p.;

— NPU BO3MOXKHOCTH YCTHasl MPOBEpPKa C HCIOJb30BAaHUEM CIIELUATIbHBIX TEXHUYECKHX CPEICTB
(aynnocpencTB, CpeIcTB KOMMYHHUKAIlMU, 3BYKOYCHJIMBAIOIIEW ammaparypbl W Jp.): JHUCKYCCHH,
TPEHUHT U, KPYIVIbE CTOJIBI, COOECeI0BaHMs, YCTHbIE KOJUNTIOKBUYMBI U JIp.

@DopMBbI KOHTPOJISI M OLICHKH DPE3yJabTaroB 0oO0ydeHus wHBamuioB u jmi ¢ OB3 ¢ HapymeHuem
OTIOPHO-/IBUTaTeNIbHOTO arlnapara:

— MUChbMEHHAs IPOBEPKa C UCIIOIb30BAHUEM CIELIMATBHBIX TEXHUYECKUX CPEICTB (JIbTepHATUBHBIX
CPEICTB BBONA, YMPABICHHUS KOMITBIOTEPOM U Jp.): KOHTPOJIbHBIC, Tpaduieckue padoTHI,
TECTUPOBAHHUE, TOMAIIHUE 3aJaHUsI, ICCE, MUCbMEHHbIE KOJJIOKBUYMBI, OTUETHI U JP.;

— yCTHas TMpPOBEpKa, C UCMHOJb30BAHMEM CIIEHUATbHBIX TEXHHUYECKHUX CPEACTB (CPEICTB
KOMMYHHUKAIUI): TUCKYCCUH, TPEHUHTU, KPYIJIbIE CTOJbI, COOECe0BaHuUs, YCTHBIE KOJUIOKBUYMBI U
7p.;

— C HCHOJb30BaHMEM KoMIbiOTepa W crnenuanbHoro 11O (ampTepHaTHBHBIX CpPEACTB BBOJA M
VIpaBJICHUS KOMIBIOTEPOM U JIp.): paboTa C 3JICKTPOHHBIMH OOpa30BaTEIbHBIMH PECYypCaMH,
TeCTHpOBaHUE, pedeparbl, KypCOBBIE MPOCKTHI, Tpaduueckue pabOThl, AUCTAHIIMOHHBIC (HOPMBI
MpeanoYTUTENbHEE 00yYatoIIUMCs, OTPAaHUYEHHBIM B MTEPEIBUKEHUH U JP.

Ananranuys npoueaypbl MPOBEICHUS TPOMEKYTOUHOM aTTecTaluu Jyisi MHBAIMAOB | Jini ¢ OB3.

B xone mpoBezeHus MPOMEXYTOYHOM aTTeCTallMK MPeLyCMOTPEHO:

— TpenbsBieHHE OOydYaloImMMCS TeYaTHBIX W (WJIM) DSJIEKTPOHHBIX MaTrepuajioB B (dopmax,
aIalITUPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBBS;

— BO3MOXXHOCTb TOJIb30BaThC MHAMBUAYAIbHBIMU YCTPONCTBAMHU U CPEICTBAMH, MO3BOJIAIOIINMU
aJanTUpPOBaTh MaTepHalibl, OCYIIECTBIATh, NpUEM U TMepenadyy HHPOpPMAIMH C YYETOM HX
MHANBUAYAIbHBIX 0COOEHHOCTEHH;

— YBEJTMYEHUE IPOIOJKUTEILHOCTH MPOBEICHUS aTTeCTalNN;

— BO3MOXHOCTb NPUCYTCTBUS aCCUCTEHTA M OKa3aHMsI UM HEOOXOIMMOIl momomu (3aHsATh pabouee
MECTO, IEPEIBUTATLCS, TPOYUTATh U O(DOPMHUTH 3aJjaHNe, OOIIATHCS C TPEToAaBaTesieM).

@opMbl MPOMEKYTOUYHOM aTTecTaMu [Jisi WMHBAIUMAOB W jul ¢ OB3 10mKHBI y4YHUTHIBATH
WHIWBHyaIbHBICE W TICUXOpHU3NYeCKue 0ocoOeHHOCTH oOydaromierocs/ooydatonuxes mo AOITOIT
BO (yctHO, mrchmMeHHO Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpE, B (popMe TECTUPOBAHUS U T.11.).
CreunanbHble yclioBus, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapYILICHUSIMHU 3pEHUS:

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMare, MO3BOJISIOIIEM
MEePEBOAUTD IJIOCKONIEUATHYIO HH(OPMAIUIO B ayIUAIbHYIO WIH TAKTUIBHYIO OPMY;

— BO3MOXHOCTh HCIIOJIb30BaTh HMHJWBUIYyaJbHbIE YCTPOWCTBA M CPENCTBA, IO3BOJIAIOIINE
aJanTUpOBaTh MaTepuajbl, OCYIIECTBIATh, MNpuUEM M mepenadyy HUHGOpPMAUU C  y4eToM
MHAUBUAYAIbHBIX 0COOEHHOCTEH U COCTOSIHUS 310POBbS CTY/ICHTA;

— TMPeNOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM Yy4eOHOM
TUCHMIUTMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHbopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— HUCIOJb30BaHHE YETKOTO M YBEIMYEHHOTo MO pa3Mmepy mipudra U rpaguueckux OOBEKTOB B
MYJIBTUMEIUMHBIX TPE3EHTAUSX;
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— UCTIOJIb30BAHNE HHCTPYMEHTOB «JIyTIa», «IIPOXKEKTOP» MpHU paboTe C HHTEPAKTUBHOM TOCKOM;

— 03ByYHMBaHHE BU3YyaJIbHON MHGOPMAIINH, ITPEICTABICHHON 00yJaroMMCs B XO/1€ 3aHATUH;

— obecrnieueHue pa3gaTouHbIM MaTepUasIoM, AyOIupyoUM HH(OPMALKIO, BEIBOAUMYIO Ha DKpaH;

— HaJIMYMe MOANUCEN U OMHCAHUA Yy BCEX HCIOIB3YEMbIX B Mpollecce 00y4eHHs] PUCYHKOB M MHBIX
rpaduyeckux 0ObEKTOB, UTO JAET BOSMOXKHOCTh MIEPEBECTH MUCbMEHHBIN TEKCT B ayIUaIbHBIN;

— obecrneyeHre 0co00ro peyeBoro pexxuma MpernoiaBaHus: JIEKIMH YUTAIOTCSI TPOMKO, pa3dopuuBo,
OTYETIMBO, C Tay3aMHd MEXIy CMBICIOBBIMH OllokamMu HHpopMmaluu, obecrneunBaeTcs
WHTOHHPOBAHKE, TOBTOPEHHUE, aKIIECHTUPOBAHUE, TPOPUITAKTHKA PACCEUBAHUS BHUMAHMS;

— MUHUMM3AIMS BHEIITHETO IITyMa U 00€CIICUeHNE CTIOKOMHON ayTalbHOW 00CTaHOBKH;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WH(MOpMAIMU CTYICHTaMH B yIOOHOW sl HUX (opme
(aynnanpHO, ayTMOBU3YyaJbHO, HA HOYTOYKE, B BIJI€ TIOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

— yBEJIMYEHHUE JOJIM METOJOB COLMAIBLHOM CTUMYNIALMU (OOpalieHre BHUMAaHHS, ameJUIsaius K
OTpaHUYEHUSIM IO BPEMEHH, KOHTAKTHbIE BUBI Pa0OT, IPYNIOBHIE 3aJaHUs U JIp.) Ha MPaAKTUUYECKUX
1 1a00OpaTOPHBIX 3aHITHSIX;

— MUHUMHU3HUPOBAHME 3aJaHMM, TPeOYIONIMX AaKTHMBHOIO HCIIOJIB30BAaHUS 3PUTEIBHON MaMATH U
3pUTEILHOTO BHUMAHUS;

— NMPUMEHEHHE MO3TAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMIOJIHEHUS 3aJaHUM JUIs
CaMOCTOSITEIBHOU PaOOTHI.

CriennanbHble yclloBuUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyLICHUSIMH OIOPHO-/IBUTaTENILHOTO anmnapara (MaJoOMOOWIbHbIE CTYI€HThI, CTYyACHTbI, UMEIOIIHE
TPYAHOCTH MEPEABIKEHUS U MMaTOJIOTHIO BEPXHUX KOHEYHOCTEH):

— BO3MOXXHOCTh HCIONIb30BaTh CHEIHAIbHOE MPOrpaMMHOE OOecledeHre | CHEeIUalIbHOe
o0opyaOBaHME U TO3BOJISAIONIEE KOMIIEHCUPOBATH JBHUraTelIbHOE HapylleHHE (KOJSICKH, XOIyHKH,
TPOCTH U JIp.);

— TMPeNOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHueM y4eOHOi
TUCHMIUTMHBL M MaTepHalioM IO Kypcy 3a c4é€T pasMenieHus MHGopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— MPUMEHEHUE TOTIOTHUTEIBHBIX CPEACTB aKTUBU3AIUH MPOIIECCOB 3alIOMUHAHUS U TOBTOPEHUS;

— OIOpa Ha OIpe/IeJICHHbIE U TOYHbIE TOHSATHS;

— UCTIOJIb30BAHUE I WILTIOCTPAIIUN KOHKPETHBIX IPUMEPOB;

— MPUMEHEHHUE BOMIPOCOB JUIsi MOHUTOPUHTA TIOHUMAaHUS;

— pasaeNneHye u3y4aeMoro MaTepurasa Ha HeOOJIbIlKe JOrHYecKe OJIOKH;

— YBEJIMYEHHE JI0JIM KOHKPETHOTO MarepHalia U COOJIIOIEeHUE MPUHIUIA OT MPOCTOrO K CIOKHOMY
pu 0OBSICHEHUH MaTepHaa;

— Hanmuyue 4€TKOM CHCTEMbl M allTOPUTMa OpraHU3allMid CaMOCTOSITENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— yBEJMYEHHE JO0JM METOAOB COLUAIbHONW CTUMYISUUHM (OOpallleHHe BHHUMAHUS, ammessiuus K
OTpaHUYEHUSM 110 BPEMEHH, KOHTAKTHBIE BUBI pa0OOT, TPYMIIOBbIE 3a1aHUs Ap.);

— obecreueHne OECIPETNATCTBEHHOTO JOCTYIIA B IOMEIICHHS, a TAKXKE MPEObIBAaHUS HUX;

— HaJM4Yue BO3MOXKHOCTH UCIOJIb30BaTh MHIMBUIYyaJbHbIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
o0ecreunTh peaan3aluio 3PrOHOMUYECKUX MPUHILUIOB U KOMGOpPTHOE MpeObIBaHWE HA MECTE B
TEUCHHUE BCETO Mepuoa yuéonl (ITOACTaBKH, CIICUAIbHBIE TIOYIIIKH U JIp.).

CrennanbHble yclIoBUs, oOecleurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyIIEHUIMH cliyXa (Tiyxue, c1abocCbIaniie, o3 IHOOTIOXIINE):

— IpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMarte, MO3BOJISIOIIEM
MEPEBOAUTD ayIuaIbHYI0 (POPMY JIEKIIHH B IJIOCKONEUaTHYIO0 HH(OPMALIHUIO;

— HajJu4ue BO3MOXKHOCTH MCIIOJNb30BaTh WHIWBUIYaJbHbIE 3BYKOYCHJIMBAIOIIHME YCTPOWCTBA H
CYPIOTEXHHUYECKUE CPEICTBA, MO3BOJISIONIME OCYIIECTBIATh MpUEM M TMepedady HH(opManuu;
OCYIIIECTBIIATh B3aMMOOOpATHBIM IMEPEBOA TEKCTOBBIX M aynno(daitsioB (OJOKHOT JIsi PEYEBOTO
BBOJIa), a TAK)KE 3alIUCh M BOCIIPOU3BEICHUE 3pUTENbHON HH(pOpMaLInK;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCNeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMbI, OIOPHBIE TEKCTHI, TIIOCCAPHIL;

— HaJU4Me HaISJHOTO COMPOBOXKIEHUS M3y4aeMOro marepuajna (CTpyKTYpPHO-JIOTHUECKHE CXEMBI,
TabnuIpl, Tpaduku, KOHICHTpHpYIomMe W o00oOmIaronme WHGOPMAIMIO, OMOPHBIE KOHCIEKTHI,
pa3IaToOYHBIA MaTepHa);
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— Hanmuyue 4€TKOM CHCTEMbl M allTOPUTMa OpraHU3allMUd CaMOCTOSITENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpPeXarollero YTEHHUs, KOrja CTYAEHTBbl 3apaHee 3HaKOMSTCS C
MaTepuajioM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (DparMeHThI;

— 0COOBIN pedeBol pexuM padoThI (0TKa3 OT IJIUHHBIX (Ppa3 M CIOKHBIX MPEIIOKECHHM, XOpoITast
apTUKYJISIUS; YETKOCTh M3JIOKEHUS, OTCYTCTBUE JIMIIHUX CIIOB; MOBTOpeHHE (pa3 O6e3 M3MeHEeHus
CJIOB U TOPSIIKA UX CJIeI0BaHUs; 0OecrieueHre 3pUTEIbHOr0 KOHTAKTa BO BpeMsi TOBOPEHUS U UYTh
Oosiee MEAJIEHHOTO TEMIIA PEeYH, UCTIOIb30BAHHE €CTECTBEHHBIX KECTOB U MUMUKN);

— 4y€TKoe COONIOIEHUE aJroOpyUTMa 3aHIATHS M 3alaHUM JUIsl CaMOCTOSITeNIbHON padoThl (Ha3bIBaHUE
TEMbI, TIOCTAHOBKA I1€JIM, COOOIIEHNE U 3alKCh IJIaHa, BbIJEIEHUE OCHOBHBIX MOHITHH U METOJOB
UX U3yYEHHUs, YKa3aHHE BUJAOB JAEITEIBHOCTH CTYIEHTOB M CIOCOOOB MPOBEPKH YCBOEHUS
Marepuasa, CJoBapHas pabora);

— coOmofieHue TpeOOBaHUI K TPEIBABIIEMBbIM YyU4eOHBIM TeKcTaM (pa30MBKa TEKCTa HAa YacTH;
BbIJIEJICHUE OMOPHBIX CMBICIOBBIX MyHKTOB; UCIIOJIb30BaHUE HAIIISTHBIX CPEACTB);

— MUHHMM3AIHS BHEIIHUX [IyMOB;

— MpeA0CTaBIeHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU MIPU paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHUJIOB PEUEBON [EATEIBHOCTH (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHLHOTO BOCIIPUATHUS C JIULIA TOBOPSIIETO).

CreumanbHble ycloBuUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYIEHTaM C
npounmMu Bugamu Hapymenud (JLII ¢ wapymeHusMu peuu, 3a0o0jieBaHUS SHIOKPUHHOM,
[EHTPaJIbHON HEPBHOM U CEPACUYHO-COCYIUCTON CUCTEM, OHKOJIOTHYECKUE 3a001eBaHu ):

— HaJM4Yue BO3MOXKHOCTH HCIOJIb30BaTh MHIWBUIYyaJbHBIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
OCYUIECTBIIATh MPUEM U TIepeaady nHhopMauy;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCHeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJIMYMe HaIVISAHOTO COMTPOBOXKICHUSI M3y4aeMOro MaTepuaia;

— Hanmuyue 4€TKOM CHCTEMbl M alTOPUTMa OpPraHU3allMu CaMOCTOSITENIbHBIX pPaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIHPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpeXarollero YTeHHUs, KOrja CTYyAEHTBl 3apaHee 3HaKOMSTCS C
MaTepuajIoM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (DParMeHThI;

— MpeA0CTaBIECHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU MIPU paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHUJIOB PEUEBON [EATEIBHOCTHU (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHHOTO BOCIPUATHUS C JIULA TOBOPSIIIETO);

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (opMmare;

— TMPeNOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM Yy4eOHOi
TUCHMIUTMHBL M MaTepHalioM MO Kypcy 3a cyé€T pasMenieHus MHbopMaluy Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHMOpMAIMU CTYICHTaMH B yAOOHOW uisi HUX (opme
(aynnanpHO, ayTMOBU3YyaJbHO, B BUJIE IIOMETOK B 3apaHee MOATOTOBIEHHOM TEKCTE);

— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM IS
CaMOCTOSITEIIbHON PaboTHI;

— CTUMYJIMPOBaHUE BBIPAOOTKH y CTYACHTOB HABBIKOB CAMOOPTaHU3AIUU U CAMOKOHTPOJIS;

— HaJIM4Ke Tay3 JUIsl OT/AbIXa U CMEHBI BU/IOB JESTEbHOCTH 110 XOAY 3aHATHUS.

10. MeTonn4yeckue peKOMeHIANMUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)

JucrtunuHa "®dus3uka" BeAeTCs B COOTBETCTBUU C KaJICHIAPHBIM yU4eOHBIM TUIAHOM U pacTIICaHUEM
3aHATUHN IO HEeAeNnsaM. TeMbl IPOBEICHUS 3aHATUN ONPEACIAIOTCS TEMAaTHYSCKUM TUTAaHOM pabodeit
MpOrpaMMBbl TUCIUTUIAHBI.
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