MUHUCTEPCTBO HAYKHW W BBICIITEIO OLPA3OBATINA

POCCUMCKOM OEJIEPAT A

‘A% (DC)[CpZUH)Il()C 1oCy)lapCrecunoc 010, PKCTTIOC o6pmoua'rcmmoc YapCeKJ(CIIMC

BLICHICIO 06})&3013'4”]/“1

«MarmuroropeKuit 10y @perBenibi rexuudceknit yiusepenrer uMm. 1 M. [oconar

20 OBPATS

\ o GEPA0BL S &,

AP ..---.,,f: "’
:-o‘“rTVllu ,-#7,’
&

cperfounisn| = e
CCIILAITIAS I | § &=

o590.02.2024 1
.»“'Jg'-?

PABOYASI ITPOT'PAMMA JIMCHUATIIHHBI (MO/LYJI5I)

DUIHKA

Tlarpapirenine 110)(IroToRKH (CLCIMANLIIOCTT)
15.03.06 Mcxarpornmka i podboToreXiuKa

Haupanienuocts (poQrim/cuciinalin3anys) 15pol paMmm
MexarponipIc CHCTEMDB! B ABTOMATHZHPOBAITIOM HPOU3BOJCTBE

Uneruwryr/ daxyisrer
Kadepa
Kype

Cemectp

Yponenn Boicniero odpasopauust - dakajsaspuar

Dopma obyucimst
ourast

¥
Hucruryr ecrecBo3nanst ¥ Cramj@prn3anim
Duznku
;2
152.3

Marmroropex
2024 rojt



Paboyas rporpamma cocrannena na ocrose ®I'OC BO - Oakajappuar 110 nanpasjICeIuIo
noyworoskn 15.03.06 Mexarponuka u poGororexunka (upuxaz MunoGpnaykn Poccun or
17.08.2020 1. Ne 1046)

PaBouas niporpamma pacemorpenia u 0j06peia na 3ace[anuu kade)ypp Guznkn
02.02.2024, uporoko: Ne 4 M
3an. kadephii - A JIM. Jlonrymmn

Pabouas 1iporpamma 0j106pena Merosmacckoi komuccreii UIuC
19.02.2024 r. nporokos Ne 5

lpejcejaren A/7 M.1I0. Me3un

Corraconano:
3an. kade/poii ABTOMATH3HPOBAIIIOrO MIICKTPOIPHBOJA I, \ CXaTpOIUK

AA. Hukosaes

Pabowas 1iporpamMma cocrannena:
Cr. upeHoj@sarens kahe)pn Pusukm, [LU. Mumenesa

Penensent:
3ag. kade)poii [IMul, j-p Texn. nayk : 10.A. Usnexon



JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl DOHU3UKH

IIporokomor 20 1. Ne

3aB. kadeapoii H.M.ﬁonryun/m

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl DOu3MKu

[Iporokonm oT 20 . Ne
3aB. kadeapoii JAM. lonrymux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM Toy Ha 3acemaHuu Kapeapbl DuU3nku

[Iporokom ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonryun/m

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHnu Kadeapslr DOU3UKK

[Iporokom ot 20 1. Ne

3aB. kadeapoii Z[.M.ﬁonryun/m




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstmu ocBoeHUS AUCHUTIINHBI « DU3MKay SBISIFOTCS: OBJIaJieHIEe 0a30BEIMHU 3HAHUSMH,
METOJIJaMH aHaJIN3a U MOJICTUPOBAHUS B KIACCUYECKON M COBPEMEHHOM (PM3UKE /ISl YCIEITHOTO
(GbopMUPOBAaHUS U PA3BUTHS 00MIENTPO(DECCHOHATBHBIX KOMIIETEHITMI B 00JACTH MEXaTPOHHBIX
CUCTEM B aBTOMaTHU3UPOBAHHOM IIPOU3BOJICTBE.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

Juctummuaa @u3nka BXOIUT B 0053aTEIbHYIO YaCTh Y4eOHOTO TIaHa 00pa30BaTeIbHOM
IPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

«Duzuka», «MaremaTtuka», «MHpopmaTukay Ha 0aze cpenHero (IOJIHOro) OOIIEro
o0OpazoBaHwUs.

3Hanus (YMEHHUs, BIIaJIeHUs ), IOJYYCHHbIE NPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI 7151 U3YUYCHUSI AUCIUILINH/TIPAKTHK:

Teopetuueckas MmexaHuka

VHHOBaIIMOHHBIC HAIIPABIICHUS B MEXaTPOHHKE

TexHuueckas MEXaHUKa

I'mnpomexanvka

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Ou3nyecKkue OCHOBHI AIEKTPOHUKHI

Teopust aBTOMaTHUECKOTO YIIPaBIICHUS

3 Komnerenuun odyuaromierocs, opMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaTbl 00y4YeHUs1

B pesynbraTe ocBoeHMsI AMCUMIUIMHBL (Moayisl) «®dusuka» oOydaroLuiics A0JKEH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 CnocoOeH MpUMEHSTh €CTECTBEHHOHAYUYHbIE M OOIIEMH)KCHEpPHBbIC 3HAHUS, METOJIBI
MaTEMAaTHYECKOr0 aHaI13a X MOACIMPOBAHUS B TPO(PECCHOHATLHON IeSITEIbHOCTH;

OIlIK-1.1 Pemaer crangaptHele mpodeccuoHalbHBIE 3aJaud ¢ [PUMEHEHHEM
00IIEeMH)KEHEPHBIX 3HAHUHI
OIIK-1.2 [IpuMeHsseT MeTOoAbl MOJEIMPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I

PCIICHUA 3a1a4 B HpO(beCCI/IOHaJ'IBHOI\/‘I JACATCIIbHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyJ0eMKOCTh JUCIHHILTUHBI cocTaBisieT 15 3auetHpix enuuuil 540 akaa. 4acos, B TOM

HHUCJIC:

— KOHTaKTHas padota — 310 akax. yacos:
—aynutopHas — 300 akaj. 4acos;

— pHeayautopHas — 10 akaj. 4acos;

— camocTosTenpHas padota — 158,6 aka. yacos;

— B (popMe npakTHuecKoi moarotoBku — 0 akas. 4yac;

— MOJTOTOBKA K dKk3ameHny — 71,4 akaz. yac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynutopHas 3 s
o | vouTakTHas pabora E 5 Dopma TEKyLIEro
=
5 B aKaJl. yacax o Bu KOHTPOJIS
Paszen/ Tema 3 (B axaj. uacax) £ A y p Kon
S & © | caMoCTOSITENbHOW | yclieBaeMOCTH U
JIACIMTUTHHBI 5 [~ ., | xomneTeHuM
@) O K padoThI MIPOMEKYTOYHOMH
na6. |mpaxr. | € &
Tlex. : 128 aTTecTaluuu
3aH. | 3aH. | O &
1. Mexanunka
- MOJITOTOBKA K
CEeMUHapCKOMY U
NPaKTUYECKOMY
3aHSTHIO
(mpopaboTka
11 Kunemarnka fleKuwmi); - lPoBepia
) - pelieHue WHAWBUTY AJIbHBIX OIIK-1.1,
MOCTYNAaTEIbHOTO u 4 4 4
WHAMBUAYaAIbHBIX | 3amay Ne 1, No 2 OIIK-1.2
BPAIIATeIbHOTO IBIKSHUS .
3a7a4; - cemuHap Ne 1;
CaMOCTOSITETTEHOE
u3ydeHue yueOHoH
W Hay4YHOU
JUTEPATYPHI;
- OATOTOBKA K
1 nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTHYECKOMY
3aHSTHIO
(mpopaboTka
JIEKIMi);
), - naboparopHas
- IOJITOTOBKA aGota No 4
1.2 Jnnamuka OTYeTa 1o p DOBE _Ka’ OIK-1.1
MOCTYIATEIBHOTO u 6 8 6 6 nabopatopHoi POBEp .
BPaIaTSILHOTO IBIDKCHHS aboTe; HHBHYaTBHBIX OIK-1.2
p p ’ 3amad Ne 3
- peleHue
- cemuHap Nel;
WHIUBHAYaITbHBIX
3ajay;
CaMOCTOSITETIbHOE
n3ydyeHue yaeOHou
U Hay4HOH
JIUTEPATYPHI;




1.3 3akoHbI
MEXaHUKe

COXpaHEeHus B

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPAKTUYECKOMY
3aHATHIO
(mpopaboTka
JIEKINH);

3amad;
CaMOCTOSITETTbHOE
n3ydeHune yuyeOHou
W HAyYHOU
JUTEPATYPHI;

- maboparopHast
- IOATOTOBKA )
oTaeTa 110 pabora Ne 1;
. - -IIpoBepKa OIIK-1.1,
nabopaTopHO
WHJIMBUTy aTbHBIX OIIK-1.2
pabore; }
3aga4 Ne 4;
- pereHne
- cemuHap Ne2;
WHUBUAYTbHBIX

14

Mexanuyeckue
KoJIeOaHHUS U BOJIHBI

- MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY
3aHSTHIO
(mpopaboTka
TIeKIni);

3a/1a4;
CaMOCTOATEIBHOE
n3ydeHne yIeOHoit
U Hay4HOH
JUTEPATYPBI;

- IOATOTOBKA - 1abopaTOpHbIE
OTf[IETa o pa6oTer Ne 5, Ne 7
- -IpoBepKa OIIK-1.1,
11aGoPaTOPHEIM

aboTam; vHAMBHAYanbHbX | OIIK-1.2
’ 7 zanad Ne 5, Ne 6;
- peleHye :
- cemunap Ne 3;

UHIUBUYaIbHBIX

15

MCXaHHKa

Wroro no pazneny
2.

PenstuBucrckas

MonexynsapHas

24

- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHATHIO
(mpopaboTtka
JIEKIINK);
- perieHne
WH/IMBU/Ty AJTbHBIX

3a7a4; 3amad Ne 7;

CaMOCTOSITENIbHOE
U3yucHHUe y4eOHOMH
W Hay4qHOU
JUTEPATYPHI;

- -IIpOBEpKa OHK'll,
HWHANBUAYAJIbHBIX

OIIK-1.2

TECPMOJUHAMUKA

u




- [TogroroBka k

nabopaTopHOMY,
CEMHHAPCKOMY H
MPAKTUIECKOMY
3aHATHIO;
-ITOITOTOBKA
oTHeTa 110 -naboparopHas
2.1 HaBOPATODHOI pabora Ne 11,
MonekynsipHo-KMHETHYECKAst patop -IIpoOBEpKa OIIK-1.1,
4 6 4 4 paborte;
TEOpHst u OCHOBBI HH/IMBUTyJTbHBIX OIlK-1.2
. -peneHue
CTaTUCTHYECKOH pu3nku 3aga4d Ne§, Ne 9
WH/IMBUTy JTbHBIX
) -cemuHap Ne 4
3ajady;
CaMocTosTeNbHOE
H3ydeHHe yueOHOU
W HAyYHOH
JUTEPATYPHI;
1 - IOJTOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
PaKTHYECKOMY
3aHATHIO
npopadoTKa
( J?GI?HHIZ)' - TabopaTopHbIe
> pa6oter Ne 14, No
- IOATOTOBKA 15
oTYeTa 1o
2.2 TepmouHaMuKa 8 8 8 42 J1a00PaTOPHBIM - “iposepKa OIK-1.1,
aGoTan: HUHUBUTy ATbHBIX OIlK-1.2
_p emeHI/;e 3amay Ne 10, Ne 11,
UH I/IIE);I/I aJIbHBIX Ne 12
AHBHILY - cemunap Ne 5;
3ajady;
CaMOCTOSITENIBHOE
u3ydeHue yueOHoH
W Hay4YHOU
JIUTEPATyPHI,
Wroro no pazneny 12 14 12 8,2
3. Dx3ameH
OIlK-1.1
315 1 1 C) '
K3aMeH 3a 1 cemecTp K3aMeH OINK-1.2
Wroro no pazneny
Hroro 3a cemectp 36 36 36 32,2 SK3aMeH

4. DNeKTpOMarHeTH3M




4.1 DnekTpocTaThKa

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY

3aHSTHUIO
(mpopaboTka
JIEKINH);

- IOATOTOBKA
oTyeTa 1o
n1ab0paTOpHBIM
paboram;

- pereHne
WHUBUAYTbHBIX
3amad;
CaMOCTOSITETTbHOE
n3ydeHune yuyeOHou
W HAyYHOU
JUTEPATYPHI;

- maboparopHast
pabota Ne 21, 26
- -IpOBepKa
HH/IUBHYaJbHBIX
3agay Ne 1, 2
- cemuHap Ne 6;

OIIK-1.1,
OIIK-1.2

4.2 TTocTOSIHHBIN TOK

4,2

- MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY

3aHSTHIO
(mpopaboTka
TIeKIni);

- TIOJITOTOBKA
oTyera o
112a00paTOpHBIM
pabotam;

- peneHue
WHIUBHUAYaIbHBIX
3a1ad;
CaMOCTOSTEIBHOE
n3ydyeHue yaeOHou
U Hay4HOH
JUTEPATYPHI;

- naboparopHast
pabota Ne 24
- MpoBEpKa
HHIWBHIYaJbHBIX
3amau Ne 3,
- cemunap Ne 7;

OIIK-1.1,
OIIK-1.2

4.3 MaruurocraTuka

- MOJITOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY

3aHATHIO
(mpopaboTtka
JIEKIINK);

- IOATOTOBKA
oTyeTa 1o
11a00paTOPHBIM
paboram;

- perieHne
WH/IMBU/TY AJTbHBIX
3ajay;
CaMOCTOSITEIbHOE
U3yucHHUe y4eOHOH
W Hay4qHOU
JUTEPATYPHI;

- mabopatopHas
pabota Ne 28
- MpoBepKa
HHIUBUAYTbHBIX
3aga4 Ne 4,
- cemunap Ne §;

OIIK-1.1,
OIIK-1.2




4.4 JJeKTpoMarHuTHas
MHIYKIHS.
DJeKTpOMarHUTHbIC
kosieOanust. [lepeMeHHBINH TOK

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY

3aHSTHUIO
(mpopaboTka
JIeKIHH);

- IOATOTOBKA
oTyeTa 1o
n1ab0paTOpHBIM
paboram;

- pereHne
WHUBUAYTbHBIX
3amad;
CaMOCTOSITETTbHOE
n3ydeHune yuyeOHou
W HAyYHOU
JUTEPATYPHI;

- maboparopHast
pabota Ne 27, 28
- MpOBEpKa
HHIUBHAYaIbHBIX
3agad Ne 5, Ne 6,
- cemuHap Ne 8;

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

16

20

20

22,2

5. BosiHoBas ontuka

5.1 DreKTpOMarHuTHOE TIOJIE.
DJeKTPOMAarHUTHBIC — BOJHBI.
BomnoBas nmpupona ceera.

44

- HOATOTOBKA K
CEeMUHapCKOMY U
IPaKTUYECKOMY
3aHSTHIO
(mpopaboTka
TeKIni);

- peleHue
WHIUBHUAYaIbHBIX
3a1ay;
CaMOCTOSITETIbHOE
n3ydyeHue yaeOHon
U Hay4HOH
JUTEPATYPHI;

- IpOBEpKa
WHIUBUAYATbHBIX
3aga4 Ne 7;

- cemunap Ne 9;

OIIK-1.1,
OIIK-1.2

5.2 BsaumogeiicTBue cBeTa ¢
BELIECTBOM. Tonspuzanus
cBeTa

3,7

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPaKTHYECKOMY

3aHSITHIO
(mpopaboTka
TIEeKINR);

- IOJITOTOBKA
oTyera no
11a00PaTOPHBIM
pabotam;

- pereHue
WHIUBHUAYaITbHBIX
3amad;
CaMOCTOSTETbHOE
n3ydyeHue yaeOHou
U Hay4HOMH
JIUTEPATYPHI;

- 1abopaTopHas
pabota Ne 35
- MpOBEpKa
WHIUBHAYaATBHBIX
3amad Ne 8,
- cemunap Ne 9;

OIIK-1.1,
OIIK-1.2




5.3 UnTepdepennus crera

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY

3aHSTHUIO
(mpopaboTka
JIEKINH);

- IOATOTOBKA
oTyeTa 1o
n1ab0paTOpHBIM
paboram;

- pereHne
WHUBUAYTbHBIX
3amad;
CaMOCTOSITETTbHOE
n3ydeHune yuyeOHou
W HAyYHOU
JUTEPATYPHI;

- maboparopHast
paborta Ne 32
- MpOBEpKa
HHIUBHAYaIbHBIX
3azay Ne 9,
- cemunap Ne 10;

OIIK-1.1,
OIIK-1.2

5.4 Tudpaxmus ceera

- MOJrOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY

3aHSTHIO
(mpopaboTka
TIeKIni);

- TIOJITOTOBKA
oTyera o
112a00paTOpHBIM
pabotam;

- peneHue
WHIUBHUAYaIbHBIX
3a1ad;
CaMOCTOSTEIBHOE
n3ydyeHue yaeOHou
U Hay4HOH
JUTEPATYPHI;

- naboparopHast
pabota Ne 34
- MpoBEpKa
WHIUBHUAYaITbHBIX
3amau Ne 10,
- cemunap Ne 10;

OIIK-1.1,
OIIK-1.2

HWroro no pazneny

18

14

14

16,1

6. DK3ameH

6.1 Dk3ameH 3a 2 cemecTp 2

DK3aMeH

OIIK-1.1,
OIIK-1.2

Wroro no pazneny

Uroro 3a cemectp

34

34

34

38,3

OK3aMCH

7. KBaHTOBas ONTHKA




7.1  KsantoBas
DKCTIepUMEHTATHLHOE

MMOATBEPIKIACHUC KBaHTOBOU

IIPUPOABI CBETA

OIITHUKA.

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPaKTHIECKOMY
3aHSTHUIO
(mpopaboTka
JIEKINH);

- IOATOTOBKA
oT4era o
18,1 | maGopaTopHBIM
paboram;

- pereHne

3amad;
CaMOCTOSITETTbHOE
n3ydeHune yuyeOHou
W HAyYHOU

JUTEPATYPHI;

- naboparopHast
pabota Ne 36, Ne

37 OIK-1.1,

- IIPOBEPKa OITK-1.2

HHIUBHAYaIbHBIX
3agay Ne 1, 2, 3

WHIWBUYaNbHBIX | - cemuHap Ne 11;

18,1

Wroro no pazneny

8. KpanroBas ¢wusmka u (usnka

aroMa

8.1 DiemeHTHI
MEXaHUKH

KBAaHTOBOM

- IOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY
3aHSTHIO
(mpopaboTka
TIeKIni);

- IOATOTOBKA
oTyera o
17 11a00paToOpHBIM
pabotam;
- pereHue
WHIUBHUAYaITbHBIX
3a1ay;
CaMOCTOSITETTEHOE
u3ydeHue yueOHoH
W Hay4YHOU
JIUTEPATYPHI,

- nabopatopoHas
pabora Ne 41, 42
- IpoBEpKa
HHINBUIYabHBIX
3amad Ne 4, 5
- cemunap Ne 12;

OIIK-1.1,
OIIK-1.2

8.2 dusuka aroma

- MOJITOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
MIPAKTHYECKOMY
3aHATHIO
(mpopaboTtka
JIEKIINH);

- IOJIrOTOBKA
oTyera o

4 17 1a00paTopHBIM
paboram;

- pereHne
WH/IMBUTy aJIbHBIX
3amad;
CaMOCTOSTETbHOE
n3ydeHue yueOHou
U Hay4HOH
JIUTEPATYPHI;

- mabopatopHas
pabota Ne 41, No

42
- IpOBEpKa

WHAWBUIYaJIbHBIX

3ama4d Ne 6

- cemuHap Ne 13,

14;

OIIK-1.1,
OIIK-1.2




8.3 KBaHTOBasg CTaTHUCTHKA.
DeMeHTHl (U3UKH TBEPIOTO
Tela.

14

- OATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MIPAKTUYECKOMY

3aHSTHIO
(mpopaboTka
JIeKIni);

- IOJITOTOBKA
oTyera o
11a00paToOpHBIM
pabotam;
CaMOCTOSITETTbHOE
n3ydeHune yuyeOHou
U HAyYHOU
JIUTEPaTyPHI,

- naboparopHast
pabota Ne 44
- cemunap Ne 15;

OIIK-1.1,
OIIK-1.2

Uroro mo pazneny

20

19

48

9. ®u3mka sAIpa U dIMEMEHTaPHBIX
YaCTHIL

9.1 ®wusuka aTOMHOTO sjapa.
PagnoakTHBHOCTH

16

- MOJITOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
NPaKTUIECKOMY

3aHSTHIO
(mpopaboTka
TIeKIni);

- TIOJITOTOBKA
oTyera o
112a00paTOpHBIM
pabortam;

- peneHue
WHIUBHUAYaITbHBIX
3a1ad;
CaMOCTOSTENBHOE
n3ydyeHue yaeOHou
U Hay4HOH
JUTEPATYPHI;

- naboparopHast
pabota Ne 51, 53
- MpOBepKa
HHIUBUTyaJIbHBIX
3azgad Ne 7, 8
- cemunap Ne 16;

OIIK-1.1,
OIIK-1.2

9.2 Ousnka 3IEMEHTapHBIX
YacTHL] W  COBPEMEHHas
KapTHHa MHpa

- MOJITOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MIPAKTHYECKOMY

3aHATHIO
(mpopaboTtka
JIEKINK);

- IOJITOTOBKA
oTyeTa 1o
1a00paTopHBIM
paboram;

- peleHue
WH/IMBU/TY AJTbHBIX
3ajay;
CaMOCTOSITENIbHOE
U3yucHHUe y4eOHOH
W Hay4qHOU
JUTEPATYPHI;

- mabopatopHas
pabota Ne 51, 53
- MpOBEpKa
HHIUBUAYTbHBIX
3amagy Ne 7, 8
- cemunap Ne 16;

OIIK-1.1,
OIIK-1.2

Uroro no pazneny

10

10

22

Uroro 3a cemectp

36

36

18

88,1

3a0

Hroro no JUCHUIIIINHE

106

106

88

158,6

9K3aMeH, 3a4eT C
OLICHKOM




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

[Ipu peanuzammy pa3IMYHBIX BUAOB y4ueOHOHW paboTbl Hambonee 3PPEeKTUBHBIE
pe3yabTaThl OCBOEHHUS JUCHUIUIMHBL «@DU3MKa» Jal0T TpaJuLUOHHBIE 00pa30BaTelIbHbIE
TEXHOJIOTUM,  TEXHOJIOTUM  TMpOOIEeMHOro  OOydeHHs, WHTEpAaKTUBHBIC  TEXHOJOTHH,
MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOIHH.

1. TpagunuoHHble 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3aluio
00pa30BaTEeNILHOrO  Ipolecca, MPEANONaralolyo MpsAMYI0  TPAHCISALMIO  3HAHUH  OT
IpernoiaBaTess K CTy/ACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSACHUTEIHHO-MILTIOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas AesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IIPaBUIIO,
pPEnpOyKTUBHBIA XapaKTep.

®opmbl yueOHBIX 3aHATHUH C UCIOIB30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKIHUs - [OCIENOBATEIbHOE HM3JIOKEHHE  Marepuansa B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CPEICTBAMU
(MOHOJIOT MpernoaaBaTes).

Cemunap — Oecenia npernojaBaress U CTyI€HTOB, 00CYX/JIeHHE 3apaHee MOATOTOBIEHHBIX
COOOILlEHUH 1O KaXIOMy BOMNPOCY IUIaHA 3aHITHS C €OUHBIM JUId BCEX IIEPEYHEM
peKoMeH1yeMol 00513aTeIbHOM U JONOTHUTEIBHOM JIUTEPaTyPhl.

[IpakTueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUH U HABBIKOB I10
HPEIOKEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOH paboThI C peaIbHBIMU MaT€PUATBLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTalbHAs pPadoTa C aHAJIOrOBBIMH MOJEIISIMHU
peaTbHbIX OOBEKTOB.

2. TexHosoruu MmpoOJEeMHOro oOydeHUs] — opraHu3anus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi MPEANoaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUYEOHBIX MPOOIEMHBIX
CUTYaLMH ISl CTUMYJIMPOBaHMsI aKTUBHOM [TO3HABATENIbHOM AEATEIbHOCTU CTYICHTOB.

®opmbl yueOHBIX 3aHATHI C UCTIOIB30BAHUEM TEXHOJIOTHIA IIPOOIEMHOTO O0YIEHUSI:

[IpoGnemHas nekuusT — U3JI0KEHUWE MaTepuaa, I[peAroiaralolliee MOCTaHOBKY
NpoOJeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10JXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4yaeMoro
MaTepuaia.

[IpakTnueckoe 3aHaTHEe B (GoOpMe NPAKTHKymMa — OpraHu3anus ydeOHOW paboThl,
HalpaBJIeHHas Ha pelIeHHe KOMIUIEKCHOM Yy4eOHO-IIO3HABaTEeJbHOM 3agauu, TpeOyromed oT
CTyJI€HTa IPUMEHEHNUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus o0pa3oBaTeNbHOrO Mpolecca, KOTopast
IpeJinoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YYACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBarenbHOro pesynbraTa. Hapsny co
CHEIUAIM3UPOBAHHBIMU  TEXHOJOTUSIMH  TaKOro  poja  MNPUHIUN  HMHTEPAKTUBHOCTHU
IOpOCIEXHUBAaETCsI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
WHTEepaKTUBHOCTD MOAPAa3yMEBAET CyOBEKT-CyOBbEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBre, (opMHUpPOBaHUE caMOpa3BUBaroleiicss HH()OpMaIIMOHHO-PEeCYpCHOM
CpEe.bL.

@opMbl y4eOHBIX 3aHATHH C HMCIIOJIB30BAaHMEM CIIELUAIN3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlekuus «oOpaTHOM CBS3M» — JEKIHUA-TIPOBOKANMs (M3JI0’)KEHHE MaTepHaja ¢ 3apaHee
3a-TJTAaHUPOBAHHBIMH OMIMOKAaMU ), TEKIUsI-0ece1a, TEKIHs-TUCKY CCHSI.

CemuHap-ucKyccusi — KOJUIEKTUBHOE 00CYKIEHHE Kakoro-iubo CIIOpHOTO BOIIpOca,
npoOsieMbl, BBISIBJICHHME MHEHHM B rpynne (MEeXIpynmoBOW JAWajor, JUCKYyCCHsI Kak
CIIOp-/IUAJIor).

4.  HWNubopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTelbHblE  TEXHOJOTUH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAs HA MPUMEHEHHUHU CHEeIMaTIu3UPOBAHHBIX
MPOrPaMMHBIX Cpe/l M TEXHUUECKUX CPEJICTB pabOThI ¢ MH(OpMaLIKEH.



®opMbl  YyYEOHBIX 3aHATHH C HMCIHOJIb30BAaHHWEM HMHGOPMAIMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHIA:

Jleknusa-Bu3yanuzanus — U3JI0KEHHE COACPKaHUsS COMPOBOXKIACTCS MpE3eHTalUEH
(nemoHcTpaluen yueOHbIX MaTepUaioB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTFOCTPATUBHBIX, IPAPUIECKUX, ayAHO- U BUICOMATEPHAIIOB).

[IpakTnueckoe 3aHsATHE B (QOpMEe TMPE3eHTAlMH — MPEACTABICHUE PE3yJIbTaTOB
MPOEKTHOM WJIM MCCJIEA0BATEIBCKON AEATEILHOCTA C UCMOJIb30BAHUEM CIICIIMATM3UPOBAHHBIX
MIPOTPAMMHBIX CPELL.

6 YueOHO-MeTOANYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4YalomIuXcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIf POBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecneuyeHue JUCIUTITIHHBI (MO/TYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1.Cagenbes, 1. B. Kypc o6ieit ¢pusmku : yaeOHnoe nocodue : B 3 romax / M. B. CaBenbes.
— 16-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2020 — Tom 1 : Mexanuka. MonekynsipHas
¢uzuka — 2020. — 436 c. — ISBN 978-5-8114-5539-3. — Tekcr : anexrponnsii // Jlans :
sJeKTpoHHO-OMbOmmoreunas cucrema. — URL: https://e.lanbook.com/book/142380 (mara
obpaenus: 19.04.2023). — Pexxum goctymna: uist aBTOPU3. MOJIb30BATEICH.

2. Casennes, 1. B. Kypc o6mieit ¢pusuku. B 3 1. Tom 2. DiIeKTpr4ecTBO U MarHETH3M.

Bonubl. Ontuka : yuebnoe mocobue mus By3oB /| M. B. CasenbeB. — 16-¢ u3m., crep. —
Cankt-IlerepOypr : Jlanb, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — TekcT :
SIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-ONOINOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/185339 (mata obOpamienus: 19.04.2023). — Pexxum goctyma: ist
aBTOPU3. I10JIb30BATEIICH.

3. Casenbes, U. B. Kypc o6meit ¢puzuku. B 3-x T1. Tom 3. KBanToBas ontuka. ATomMHas
¢u3uka. dusmka TBepaoro Tena. du3MKa aTOMHOTO siapa W deMeHTapHbix udactur / W. B.
CaenbeB. — 14-e u3n., crep. — Cankr-llerepOypr : Jlanp, 2023. — 320 c. — ISBN
978-5-507-47045-7. — Tekcr : anexTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/322505 (mata obparenus: 19.04.2023). — Pexwum gocrtyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Nemunuenko, B. N. ®usuka : yueouuk / B.W. lemunuenko, U.B. Jlemuauerko. — 6-¢
u3n., mepepad. m jgon. — Mocka | MHOPA-M, 2023. — 581 c. + Jlon. marepuaibl
[DnexTpoHHBI pecypc]. — (Briciiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. -
Tekcr : anextponHnsiit. - URL: https://znanium.com/catalog/product/1913243 (nata oOpareHus:
19.04.2023). — Pesxum jrocTyma: 1o Mo/IIucKe.

B) MeToan4yeckue ykazaHusi:

1. Mexanuka. [TocoOue mo moAroTOBKE M BBHITTOJIHEHHUIO JTAOOPATOPHBIX padoT | yueOHOe
nocobue [mis By3oB] / Marnuroropckuii roc. TexHuueckud yH-T um. . WM. Hocosa. -
Marnutoropck : MI'TY um. I'. U. Hocora, 2021. - 1 CD-ROM. - 3ara. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MOQObject/2968. - ISBN 978-5-9967-2124-5. -
TekcT : 2NeKTPOHHBIN.

2. Koukus lO. I1. MonekynspHas ¢pu3uka U TepMOAMHAMHUKA: TTOCOOUE 110 MOATOTOBKE U
BBIMIOJTHEHUIO JTA0OpaTOpHBIX padot : yueOHoe mocobue [anst By3oB] / 0. I1. Koukun, U. 1O.

boraueBa ; Marnuroropckuii roc. texuudyeckuid yH-T uM. I'. . HocoBa. - Marauroropck :
MI'TY um. I'. . Hocosa, 2022. - 1 CD-ROM. - 3ara. ¢ TuTyJ1. SKpaHa. -



URL: https://host.megaprolib.net/MP0109/Download/MObject/20101. - ISBN
978-5-9967-2518-2. - TekcT : 3IeKTPOHHBIH.

3. Beuepkun M. B. DiekTpocTaTika U MOCTOSHHBIN TOK | mpakTukyM / M. B. BeuepkuH,
O. B. Kpusko, E. B. Makapuesa ; MI'TY, Un-T sHepretuku u aBToMaTHku, Kad. ¢usuxwu. -
Marnuroropck . MI'TY, 2012. - 1 omektpor. ont. jguck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/580. - TekcT : 3J1eKTpOHHBIH.

4. Beuepkun M. B. llenu nocTosIHHOTO TOKa: MPAKTUKyM 0 QU3UKe | yueOHOE ocodue
[nnst By3oB] / M. B. Beuepkun, O. B. KpuBko ; MarHuToropckuii roc. TeXHU4eCKui yH-T uMm. I.
N. Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocora, 2022. - 1 CD-ROM. - 3arxn. ¢ tury.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3193. - ISBN
978-5-9967-2300-3. - TekcT : 3IeKTPOHHBIH.

5. Casuenko 0. U. Tlepemennbiii Tok : taboparopubiii mpaktukym / FO. U. CaBuenko, O.
H. BoctpoknytoBa, H. 1. Mumenesa ; FO. U. CaBuenko, O. H. BoctpoknyTtoBa, H. 1.MumieneBa
; MI'TY. - Maruautoropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2081. - ISBN 978-5-9967-1151-2. -
TekcT : 2IeKTPOHHBIN.

6. dusmKa TBEpIOro Teja, aTOMa U aTOMHOTO sijipa : yueOHoe mocodbue [aist By3oB] / C. A.
byrakos, J[. M. Hoarymus, M. A. Jlucosckasa, B. B. Maspunckuii ; Marautoropckuii roc.
texuudeckuid yH-T uMm. I'. WI. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3arm. c¢ Tutyn. okpana. - Copmepxk.: Jlaboparopusie paboter. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2393. - ISBN 978-5-9967-1531-2. -
TekcT : 2IeKTPOHHBIN.

7. Koukun }O. I1. Coopuuk 3amau mo ¢usuke : mpaktukym / 0. I1. Koukun, U. IO.
borauesa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1 sanextpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2122. - ISBN 978-5-9967-1162-8. -

TekcT : 2IeKTPOHHBIN.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecnneyenne

HanmenoBanmne o
1o Ne morosopa Cpok neiicTBHS TULEH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip CBOOOJIHO  pacHpoCTpaHIESMOe 0eCcCpoOYHO

Adobe Reader CBOOOJIHO  PACIPOCTPAHSIEMOE 0ECCPOYHO
Bbpaysep Mozilla |cBoGogHo pacmpocTpansiemoe

Firefox 110 Oeceporino
Bpaysep Yandex |cBoOOIHO pacpoCTpaHIEMOE 0eCcCcpoYHO

FAR Manager CBOOOIHO PaCHpPOCTPAHSIEMOE OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanue xkypca Ccblika

OnexkTpoHHble pecypcbl Oubnuoreku MI'TY um. https://host.megaprolib.net/MP0O109/Web
I".1. HocoBa ) ] '
ITouckoBas cuctema Axagemuss Google (Google
Scholar)

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

URL.: https://scholar.google.ru/

MaTCpI/IaJ'IBHO-TCXHI/I‘-IeCKOC obecrnieucHUe JUCHHUIIIIMHBI BKIIFOUYACT:



Y4eOHbIe ay TMTOPUH JUTS TIPOBEACHHS 3aHATHH JICKITMOHHOTO THIIA
OcHarieHue ayJuTopuu:
MynbTUMEIMIHHBIC CPEICTBA XPAHCHHUS, TIEpEAaun U IPEICTABICHUS HHPOPMALIHH.

VYuebHas ayauropus i INPOBEJNEHMs J1abopaTopHBIX pa-6otr: JlabGoparopus «
MexaHuKu, MOJIEKYIISIPHON (QU3UKHU U TEPMO-IMHAMUKI

OcHalueHue ayIMTOpUH:

JIaGopaTopHble YCTaHOBKH, U3MEPUTEIbHBIC MPU-00PHI IS TIPOBEICHHS JTA00OPATOPHBIX
pabor:

1. bannucTuueckue MasiTHUKH.

2. Mastauk O6epoOexa.

3. dusnueckuii MasSTHUK.

4. Nocka l'anbTOHA.

5. JlaGopaTopHasl yCTaHOBKA JUI MCCIIEJOBAHUS PaclpelleIeHUus] TEPMOIJIEKTPOHOB 110
MOJTYJIIO UX CKO-POCTH.

6. JlaGopaTopHass yCTaHOBKa JJIsi ONpeAeTeHUs IOKa3zaTelell aanabarel Yy METOJIOM
Knemana u /Ie3opma.

7. JJabopaTopHasi ycTaHOBKa Il IPOBEPKU 3aKOHA BO3PACTaHUS SHTPOIMHU B IpoLECcCe
QG dy3un ra3oB Ha MOJIEITU MTEPEMEIINBaHUS IAPOB.

8.JJaboparopHas ycTaHOBKa JJIsl IPOBEPKU 3aKO-HOB BO3PACTAaHUS SHTPOIMHU B IIpOLECcCe
TEIUIO0OMEHA.

9.YcranoBka sabopaTtopHasi Ui H3Yy4YEHHUS 3aBU-CUMOCTU CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka JsaboparopHas Ui HCCJIEIOBAaHUS TEIUIOEMKOCTH TBEpPAOIro Tena
"MO-TET-M".

11. VYcranoBka naGopaTopHas Ui ONpeAeieHUs YHUBEpCAbHOW ra30BOM IOCTOSHHON
"MO-OI'TI-M".

12.Cten 1abopaTOpHBI ra30BbIE MPOLECCHI.

13. MepuTenbHBII HHCTPYMEHT.

VYuebHas ayauTopus AN OPOBEAEHUS J1abopaTopHBIX pa-6oT: JlabGoparopus
«DNEeKTpUYe-CTBA U ONITUKINY

OcHaileHue ayIMTOpUH:

JIaGopaTopHble yCTaHOBKH, U3MEPUTENIbHbBIE TPU-00pHI AJIsl MPOBEAECHUS JIA0OPATOPHBIX
pabor:

1.JJabopaTopHas ycTaHOBKa JJIsl HCCIIEOBAHUS 3JIEKTPOCTATUYECKOTO MOJISI C TIOMOILBIO
OJIMHApHOTO 30H/1a.

2. YcTaHOBKA JUTS ITyHTUPOBAHMS MIJUTHAMIIEP-METPA.

3. YcranoBka 1abopaTopHas [is OnpeeNeH!sI *HIYKTUBHOCTH COJICHOM/1a U MAarHUTHOM
MPOHUIIAEMO-CTH.

4. YcraHoBKa JlabopaTopHasi JUIsl M3Y4YEHHUS! pe30-HaHCA HANpPsHKEHWH W ONpeaesieHus
WHTYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3yYEHUS JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TUGPaKIUOHHOMN PelIeTKH.

6. JlabopaTopHas ycTaHOBKa JUIs OIpENeNICHHUs pajuyca KPUBU3HBI JMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMOIIbIO KoJiel] HproToHa.

7. JlabopaTopHasi yCTaHOBKa JUIsl ONpPE/AETICHUs KOHIIEHTPALMM PacTBOPOB caxapa U
MTOCTOSIHHOM Bpa-IIEHHUS.

8. UcTOYHMKM IUTAaHUS TOCTOSIHHOTO TOKA.

9. Marasun emkocreit Time Electronics 1071.

10. Marasun emxoctu P-513.

11. Maras3un unayktuBaocteit Time Electronics 1053.
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13. Mynbtumetpsl udpossie MAS-838.
14. Mynstumerpst APPA 106,203,205.
15. Ocumnorpad npyxkananbhbii GOS-620 FG.
16. Ionsapumerp CM.
17.MeputenbHbIi THCTPYMEHT.

VYyeOHast aynutopus [Uisl MPOBEACHUS JabopaTopHbIX pa-00T: JlabopaTopusi «AToma,
TBEP-A0T0 TEJa, APa»

OcHarieHue ayuTopuu:

JlaGopaTopHble yCTaHOBKU, U3MEPUTEIbHbBIE TPU-00PHI AJIsl MPOBEACHUS JIA0OPATOPHBIX
pabor:

1.JIaboparopnas yctanoBka aiis "M3ydenus BHemHero hotodddexra".

2. YcTaHOBKA JJIs1 M3Y4YCHHS CIIEKTpa aTOMa BOJO-POAA U ONPEAEICHUS MOCTOSHHOM
Pun6epra.

3. YcranoBka nmabopaTopHas IS OTIpeIeIeH s TOTEHIMalia BO30YKISHHs Ta3a.

4. YcTraHOBKa IS ONPeIeNIeHUs AUHBI TpoOera 4acTUll B BO3IyXe.

5. M3mepur.ckopoctu cuera Y UM2-2.

6. Monoxpomaropsl MYM-1.

7. MynsTametpst APPA 205, 207.

8. Ocimtorpad neyxkanansHbii GOS-620 FG.

9. MepuTeNnbHbI HHCTPYMEHT.

Y4eOHble ayIuTOPUU [UIsl TPOBEICHUS MPAKTUYECKUX 3aHA-TUH, TPYNIOBBIX U
WHJBHlyaJIb-HbIX KOHCYJIbTALlUH, TEKYILEr0 KOHTPOJISA U IPOMEKYTOUHOM aT-TeCTalluN

OcHauieHue ayJuTopuu:

NHTepakTuBHAs 10CKA, IPOEKTOD;

MylIbTUMENUUHBIN TPOEKTOP,3KPaH.

VY4eOHble ayAUTOPUH JAJIs1 BHIOJHEHHUS KYPCOBOTO NMPOEKTU-POBAHUS, TOMEIEHUS s
CaMO-CTOSITENILHOM padOTHI.

OcHaileHue ayIMTOpUH:

[TepconansHbie KoMmmbtoTepsl ¢ maketom MS Of-fice, ¢ Beixomom B HHTepHeT u ¢
JIOCTYIIOM B IEKTPOH-HYI0 HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHU-BEPCUTETA.

[lomemenne ans  XpaHeHUS M NPOPHIAKTHUYECKOTO OOCIyXH-BaHMSI Yy4eOHOTo
00opyaoBaHUS

OcHarienue ayJuTopuu:

Crennaxu, ceiidbl 11 XpaHeHUs yueOHOTro 000-pyaoBaHus. THCTpyMEHTSHI 111 peMOHTa
00opyIoBaHUs



Ipuiaoxkenne 1
6 YueOHO-MeTOoauYeCcKOoe o0ecneyeHne caMoCTOATEIbHOI PadoThI 00y4aloImMXCs

[lo muctumimHe «®Pusnka»  OPEeoyCMOTpPEHA  ayJWTOpHAasT W BHEAyJIUTOPHAs
caMmocCTosTeNbHas paboTa 00ydJaroIMXCsl.

AynuTopHas ~ caMocCTosTelNbHas  paboTa  CTYNCHTOB  NpPEIIOJiaracT  pelicHHe
WH/IMBUYaIbHBIX 3a/1a4, 00pa0OTKy pe3yJbTaTOB IKCIEPUMEHTAIBHBIX JaHHBIX Ja0OpaTOPHBIX
pabor.

Ilpumepnvle unousudyanvrvle Oomauinue 3a0aHUs

1 cemectp

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo 08UMHCEHUA)

TouKa JBMIKETCS IO OKPYXHOCTH paguycoM 4 M Io 3akoHy S =A+ Bt rne S -
npoiinennsii myth, A=8 M, B=2 m/c?, t- Bpema. OmnpenenuTbh, B Kakoii MOMEHT BpeMEHH
HOpPMaIbHOE YCKOpeHHe paBHO 2 M/c2. HaifTu cKOpoCTb, TAHI€HIMANLHOE U MOJHOE YCKOPEHHE
TOYKH B 3TOT MOMEHT BPEMEHU

3aoaua Ne 2 «Kunemamuka epauiamenvbHo20 08UIHCEHU)

Korneco Bpaniaercst BOKpYT HEMOIBH)KHOM OCH TaK, YTO YTOJI IOBOPOTA 3aBUCUT OT BPEMEHHU
M0 33aKOHY ¢=10+20-t-2-t* . Haiitu: 1) cpenHee 3HaucHHE YITIOBOH CKOPOCTH (o) 3a

IIPOMEXYTOK BpeMeHH OT t=0 10 0OCTaHOBKH; 2) YIJIIOBOE YCKOPEHUE B MOMEHT OCTaHOBKH KOJIECa;
3) nonHoe yCKOpeHHe TOUKH, Haxoasieicsa Ha pacctostHuu 0,1M OT ocu BpallieHust Uii MOMEHTa
BpeMeHHU t=4 ¢

3aoaua Ne 3 «/[unamuxka nocmynamenbHoz2o u epauiamMenbH0O20 OGUIHCCHU)

HaBans BUAC NHUJIMHApPA C FOpH3OHTaﬂbHOfI OCBIO BpalllCHHA HaMOTaHa HEBECOMAsA HUTh, K
KOHILy €€ IPHKpeIieH rpy3. Kakyro yrioByro ckopocTb OyIeT IMeTh BaJl CITYCTs 2¢ Mocje Havyaia
JBUKEHUS Tpy3a, eciii Macca Bajia 4 kr, ero paauyc 20 cm, macca rpysa 0,2 kr, 1elicTBUEM CHUJI
TPEHUs Ha JBMKYILUECS TeJla MOXHO IpeHeOpeyub

3aoaua Ne 4 «3akonvl coxpanenus 6 Mexanuke»

JIBa ManbIx mo pasMepy rpysa maccamMu mi=10 Kr u mp=15 Kr moaBelIEHBl Ha HUTAX
OJIMHAKOBOM NiuHBI L=2 M B OJHOI TOUKE U CONMPUKACAIOTCA MEX Ay co00i. MeHbIMii rpy3 ObLI
oTKJI0HeH Ha yron a=60° u otmymen. OnpenenuTe BHICOTY, Ha KOTOPYIO TIOJHUMYTCS 06a Ipy3a
nocse abCOJIFOTHO HEYIIPYToro yaapa

3aoaua Ne 5 «I'apmonuueckue Konedanusy

Onpenenuth MakCUMallbHbIE 3HAYEHHUS] CKOPOCTH M YCKOPEHHS! TOYKH, COBEpIIAIOIIEeH
rapMOHUYECKHE KojieOaHMs ¢ aMILTMTYHOH 3 c¢M M KpyroBoil wactoroif m/2 c*. Hamucars
YpaBHEHHE CKOPOCTHM TOYKH, €CJIM B HauyaJdbHbIH MOMEHT BPEMEHHM TOYKa HaxoJIuilach B
MI0JIO’KEHNUHU aMIUIUTYIHOTO OTKIIOHEHHUS.

3aoaua Ne 6 «3amyxarouiue Konedbanusn»

[Tepuon 3aTyxatonux konebanuii paBeH T = 4c¢, norapuMudecKuii JEKPEeMEHT 3aTyXaHUs
1,6; nauanpHas (asa paBHa 0. Cmemenue Toukun B MOMeHT T/4 paBuHo 4,5 cm. Hammcartp
ypaBHEHHE KOIeOaHUH U MOCTPOUTH rpaduK B peenax TpEX MeproIoB

3aoaua Ne7 «Pensamusucmckan mexanuxkay

B nabGopaTtopHoii cucreme oTcueTa OJHAa M3 JABYX OJMHAKOBBIX YACTHUI[ C MacCOl mo
MIOKOUTCS, JIpyras JABUXKETCS €O CKOpPOCThIO v=0,8¢ MO HAnpaBJICHUIO K MOKOSAILIEHCS YaCTHIIE.
Onpenenure pelsITUBUCTCKYIO Maccy JABIKYILEHCS YacTUIIbI B Ja0OpaTOPHOI cucTeMe oTcueTa u
€€ KHHETHUYECKYIO SHEPTHUIO



3aoaua Ne 8 «Inemenmuvt cmamucmuueckou pu3uxu»

Haiinute mis ra3oo00pa3Horo a3zora TemMmepaTrypy, Ipu KOTOPOH CKOPOCTSM MOJIEKYI Vi =
300 M/c m v2 = 600 M/C COOTBETCTBYIOT OJHMHAKOBBIC 3HAUCHUS (YHKIHH DPACIPEICICHUS
Makcsemna f(V)

3aoaua Ne 9 «MKT. Hoeanvnutii 2a3»

3 MoJs a30Ta IUIOTHOCTHIO P=1,25Kr/M° M30XOPHO HArpend Tak, 4YTO €ro JaBJeHHe
mmenmwtace ¢ 1,1-10° Tla mo 1,6:10°1a, a 3arem n300apHO CKAJIM JI0 TEPBOHAYATBHOM
temiiepaTypbl. OnpeaenuTe TeMIepaTyphl B KaXI0M U3 TPEX OMUCAHHBIX COCTOSHUI U KOHEYHBIH
o0beMm raza. M3o0pasurte rpadguku 3TUX IpoIeccoB B koopaunarax P-T

3aoaua Ne 10 «Ilepeoe nauano mepmoounamuKkuy

B pesynbrare M30TEpPMHUYECKOTO PACIIMpEHHs a30Ta Maccoil M=0.2Kkrmpu TemmepaType
T=280 K o6wem ero ysenmuuuBaercs B 2 paza. Onpenenuts: 1) paboty A, COBEpIICHHYIO Ia30M
npu pacmmpenuu; 2) usMeHenne AU BHyTpeHHeW »Hepruu; 3) KOJMYECTBO TeIioThl Q,
HOJTy4E€HHOE ra30M

3aoaua Ne 11 «lluxnvry

Ha P-V-nunarpamMmMe n3o0pakeH UK, COBEPIIAEMBINA IBYMS MOJISIMU a30Ta, COCTOSLINI U3
JIBYX U30X0p U ABYX u300ap (puc.l). M3BecTHO, 4TO TOUKH 2 U 4 nexar Ha OAHOU H30TEepMeE, a
CpeIHUe KBapaTUIHBIC CKOPOCTH MOJIEKYJ a30Ta paBHbI V1 = 300 m/c B coctosiauu 1 1 v3 = 700
Mm/c B coctostHuu 3. Onpeaenure paboTy, COBEPIIAEMYIO I'a30M 3a LIUKJL.

P

Puc.1.

3aoaua Ne 12 «Bmopoe nauaino mepmoouHamuru»

Kycok npma maccoit m =200r, B3atelii npu temnepatype t1 = -10C°, 6bu1 Harper o
temneparypbl {2 =0C° m pacruiaBneH, mocie 4ero oOpa3oBaBmIasicsi BoJa ObLIa Harpera o
temneparypsl t3 = 10C°. Onpenenuts u3MeHeHne AS SHTPOINUU B X0J1€ YKa3aHHBIX IPOLIECCOB.

2 cemecTp
3aoaua Ne 1 «Pacuem 3nekmpuueckux noieiiy

DneKkTpuyeckoe mnoje co3aano AByms 3apsanamu q1=10 uKin u q2=-20 aKn, Haxogsummucs
Ha paccrossHuu d=20 cM JpyT oT Apyra. OnpenenuTh HanpsHXKEHHOCTD OISl B TOUKE A, yAaneHHOU
OT TEepBOTo 3apsAna Ha paccrosiHue r1=30 cM u OT BTOporo Ha r>=50 cMm. Paccuurtate paboty,
KOTOPYIO HEOOXOAMMO COBEPIIMTh, YTOOBI MEPEHeCcTH TOYeuHsbH 3apsaa qo=>5-10" Ki u3 Touku
HaXOSAIINNCA TOCepeIMHE MEX/Ty 3apsilaMU B TOUKY A.

3adaua Ne 2 «InekmpoemKkocmov)

JIBa KOHAEHCATOpa C EMKOCTSIMU COOTBETCTBEHHO 8 U 4 MK®D COeIMHEHBI MOCIEI0BATEIIHLHO
U TOAKIIOYEHbl K HCTOYHMKY IIOCTOSHHOIO TOKa ¢ Hamnpsbkenuem 150 B. U3 BToporo
KOHJIEHCATOpa W3BJEKACTCA TUAIJCKTPUK, KOTOPBIM HAXOIWJICS MEXAy IIacTHHAMHU (ero
JIUAJIEKTpUYEcKass MPOHULIAeMOCTh paBHa 6). [Ipu 3TOM MCTOYHHMK TOKAa OT KOHJIEHCATOPOB HE
oTkrouancs. OnpenenuTs 3apsiibl KOHIEHCATOPOB, SHEPTHIO BTOPOTO KOHACHCATOpa 70 U TIOCTe
W3BJICYEHUS TUDIIEKTPUKA

3aoaua Ne 3 «llocmosnnblii 31eKMPUYLECKUT MOK)



Ha puc. 3.1. &1=1,0 B, &=2,0 B, £3=3,0 B, r1=1,0 Om, 12=0,5 Owm, r3=1/3 Om, R1=1,0 Om,
R3:=1/3 Om. Omnpenenure: 1) cuimbl TOKa BO BCEX yYacTKax Ienu; 2) TEIUIOBYK) MOIIHOCTD,
KOTOpasi BBIJICTSETCS HA COMPOTUBIICHNUU Ra.

3,1z
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3aoaua Ne 4 «Maznumocmamurxa)

[To nmBymM OECKOHEYHO IIMHHBIM HPSMBIM IMapajuICIbHBIM TPOBOAAM, HAXOMSIIUMCS Ha
pacctostnuu R=10,0 cm apyr ot apyra B Bakyyme, TeKyT TokH [1=20,0 A u [.=30,0 A oguHakoBOro
HanpasyieHus. OnpenenuTe MarHUTHYIO MHIYKIUIO 1o B, co3maBaeMoro TokamMu B TOYKax,
JeKalluX Ha MpsIMOM, COeTUHSIOIMX 00a mpoBoaa, eciau: 1) Touka C JEKUT HA PacCTOSIHUU
r=2,0 cM jeBee JIeBOro npoBoja; 2) Touka /[ JexuT Ha pacctosHuu r2=3,0 cM mpaBee MpaBoro
npoBoja; 3) Touka G NeXUT Ha paccTosHuU r3=4,0 cM npaBee JIeBOro NpoBoJia

3aoaua Ne 5 «InekmpomacHUMHAA UHOYKUU)

[TpoBoasimui MIOCKUIT KOHTYp, MUMEIIIUA (GopMy OKpykHOCTH pamuyca r = 0,05 m
IIOMEIIEH B OJHOPOJAHOE MAarHUTHOE I0J€ TaK, YTO JIMHMUM MarHUTHOM WHAYKLUMU TOJSA
HallpaBJ€Hbl NEPHEHAMKYJIAPHO IJIOCKOCTH KOHTypa. ComporuBiieHHe KOHTypa R = 5 Owm.
MarnuTHass MHIYKIHs MeHsiercs o 3akony B = kt, rne k = 0,2 Tn/c. Onpenenure: a) 3.7.c.
WHAYKIIMH, BO3HUKAIOIIYIO B 3TOM KOHTYpE; 0) CHIy MHAYKIIMOHHOTO TOKA; B) 3apsll, KOTOPBII
IIPOTEYET IO KOHTYPY 3a IEPBbIE 5 CEKYH]I U3MEHEHUS OJIS.

3aoaua Ne 6 «llepemennnlit mok»

Katyiika HaMoTaHa MeHBIM TIPOBOIOM raMeTpoM d=0,2 MM ¢ obmieit aymuHoit 1=314 M u
umeeT MHAYKTUBHOCTh L=0,5 ['n. Onpenenuts conpoTUBIEHNE KAaTyIIKU: 1) B IIETIH TOCTOSTHHOTO
TOKa; 2) B LIENH MEPEMEHHOr0 Toka ¢ yactoToit v=50 I'ry

3aoaua Ne 7 «/leuscenue 3aparxcennvix 4acmuy, 6 31eKMPOMAZHUMHOM RoJIe)

DneKTpoH, yckopeHHbI HanpsbkeHueM U=200 B, Binetaer B 0IHOPOJHOE MAarHUTHOE MOJIE C
unaykiueit B=0,7-10™* T nepneHuKy/ISpHO CHIOBBIM JTHMHUAM. HaiiT paanyc okpyKHOCTH, MO
KOTOPOM JBUKETCS MIEKTPOH B MATHUTHOM I10JIE U NTEPUOJL €I0 BPAILLECHUS.

3aoaua Ne 8 «llonapuzayuna ceemay

YT0on MexIy MIOCKOCTSMH MPOMyCKaHHs ABYX Tonspusaropos paser 50°. EcrecTBeHHbIit
CBET, MPOXOJIs Uepe3 TaKyl cucrteMy, ocinadnsercs B 8 pas. IIpeneOperast morepsiMu cBeTa Mpu
OTpaXeHUH, ONPEAETUTh KO3IPPHUIIMEHT MOTIIOLIEHHUS CBETA B MOJIIPU3ATOPAX

3aoaua Ne 9 «Humepdghepenyusn ceemar

B onpire lOHra Ha myTtu oAHOrO M3 HMHTEpPEPUPYIOIIMX JIydel Momelaisach TOHKas
CTEKJIIHHAs IIJJaCTMHKA, BCJIEACTBHE 4YEro LIEHTpajbHas CBETJIas II0JIoca CMEIalach B
M0JIO’KEHHE, IEPBOHAYAIBHO 3aHATOE MSATOM CBETJION IMOJIOCON (HE cuuTasl IeHTpanbHOK). Jlyu
najlaeT Ha MJIACTUHKY MEepHeHAuKysipHO. [loka3arens nmpenomiieHus mwiacTuHku n=1,5. J{nuHa
BOTHBI A=6-107" M. KakoBa TOIIMHA MIACTUHKH?

3aoaua Ne 10 «/Juppaxyus ceemay



Haiinure paanycel nepBbix Tpex 30H OpeHens i MIOCKON BOJIHBI, €CJIM PACCTOSIHUE OT
BOJIHOBOH MOBEPXHOCTH 710 TOYKH HaOmoaeHus 1 M. J{imuna Boausl A=500 HM.

3 cemecTp
3aoaua Ne 1 «Tennogoe usnyuenue»

Uepnoe teno Harpenu ot temmneparypbl 600K mo 2400K. Bo ckonibko pa3 yBeauuyuiach
oOmias TerioBasi 3HeEprus, u3iydaemas TenoM? Ha CKOJIbKO HM3MEHWIACh JJIMHA BOJIHBL,
COOTBETCTBYIOIAasi MAKCUMYMY SHEPTUU U3IYUYCHHS U CIIEKTPAJIbHBIN COCTaB U3ITyYeHUS?

3aoaua Ne 2 «@omoirgpexmy

OnpenenuTb HAaUMEHBIIUN 33IePHKUBAIOLINI TOTEHIIMAT, HEOOXOUMBIN JJIs1 IPEKpaICHUS
OMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CJIM OH OCBEIIACTCS U3TyYeHUEeM C AnuHoiW BomHbl 0,4
MKM, a KpacHas rpaHula JJis1 MaTepuaia karoa paBHa 0,67 MkM

3adaua Ne 3 «Komnmonoeckoe pacceanueyn

®dotoH ¢ sHeprueit 1 MsB paccesics Ha ¢cBOOOAHOM MOKOMBIIEMCS 3JieKTpoHe. Hailtu
KHHETHUYECKYIO DPHEPTHUIO AJIEKTPOHA OT/IauH, €CJIU B PE3YJIbTaTe PACCesSHUS JIJIMHA BOJIHBI (JOTOHA
n3MeHunach Ha 25%

3aoaua No 4 «Dnemenmol K6AHMOBOU MEXAHUKU)

[Ipu ABMKEHUM YaCTHIIBI BIOJIb OCH X CKOPOCTB €€ MOKET OBITh OIpe/ieleHa ¢ TOYHOCTHIO
(omm6Koif) 1o 1 cm/c. HaliT HeompeneneHHOCTh KOOPAWHATHI, €CIM YacTUleH sBisiercs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3aoaua Ne 5 «Hacmuuya 6 HOMEHUUATILHOU AME)

CoOcTBeHHass (yHKIMs, OIMCBHIBAIOIIAS COCTOSHUE MMKpPOYACTHLBI B OECKOHEUHO
% % % . 7m
riy0oKoil IMOTEeHUMaNbHON sMe MMPHHON {, uMeeT BUA l//n(X)=CS|”TX' Hcnone3ys ycnosus

HOPMUPOBKH, OIIPEJEIUTh MOCTOsHHYIO C.
3aoaua Ne 6 «Amom no meopuu bopa. Hinyuenue amomoe»
BoruncnuTe paguychl NepBhIX TPEX OPOUT AJIEKTPOHA B aTOME BOAOPOa
3aoaua Ne 7 «Paduoakxmuenocms)

192
[TepBoHauasnibHasi Macca U30TONA UPUIUA 797 Ir paBaa m = 5 r, nepuox moxypacnaga 75

cytok. Onpeznennre, CKOJIBKO sep pacnagercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB
3TOro npenapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO Pa3 H3MEHUTCS aKTUBHOCTB IIpernapara
3a 3TO BpeMs?

3aoaua Ne 8 «Inepzus 6 a0epHbvIX peaKyusx»

Kakoe xommuectBo UZ «BHITOpaeT» 3a Toa B AIEPHOM PEAKTOPE C ANEKTPUUYECKOi
MomtHocThio 1 I'Bt 1 k.1, 38%? Cuurath, 4TO pacnajn sjaep ypaHa HoJ JeHCTBHEM TEIJIOBBIX
HEUTPOHOB MPUBOAUT K 00pa30BaHHUIO U30TOMOB KCEHOHA-141, cTpoHIUA-92 U TpeX BTOPUYHBIX
HEHUTPOHOB.

Ilepeuens nabopamophvix pabom

1 cemecTp

Ne 1 «ITpuMeHeHnE 3aKOHOB COXPaHEHHUS JJIsl ONPEIETICHNUS] CKOPOCTH TOJIETA Ty

Ne 4 «MccnenoBanue BpamaTeabHOro ABMXKEHNS TBEPAOIO TeIa BOKPYT HEMOABHKHON OCH»
Ne 5 «Onpenenenue xapakTepUCTUK 3aTyXalOIMUX KoJeOaHUH (PU3NUEeCKOro MasTHUKa»

Ne 7 «Onpeenenne CKOpOCTH 3ByKa B BO3/LyX€ METOJOM CTOSYEI BOJIHBI»



No 11 «M3y4yeHune cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Ompenenenue nokazatens anuadarsl MmerogoM Kiemana u Jlesopmar
No 15 «IIpoBepka 3aKkoHa BO3pacTaHHs SHTPOITUN»

2 cemecTp

No 21 «MccnenoBanue 3A€KTPOCTATHYECKOTO MOJIS C ITOMOILBIO 30H1a)»

No 24 «Pacmmpenue npeena u3sMepeHus: aMrepMeTpa MoCTOSHHOTO TOKa
No 26 «M3mepenne EMKOCTH KOHJIEHCATOPA MOCTOBBIM METO0M

No 27 «3yuenue pe3oHaHca HAIPSKEHU

No 28 «OmpeneneHue HWHIYKTUBHOCTH COJICHOMJIa M MAarHUTHOM IPOHHUIIAEMOCTH
dbeppoMarHeTrKa

Neo 32 «Onpenenenue paanyca KpUBU3HBI JIMH3BI M TTOJIOCHI TTPOITYCKAHUS CBETO(HIIBTpA C
noMOIIbLI0 Kojielr HeroToHay

Ne 34 «Ompepnenenue ATUHBI CBETOBOM BOJHBI M XapaKTEPUCTHUK TUGPAKIIMOHHON
peteTKI

Ne 35 «Onpenenenre KOHIIEHTPAIIMK PACTBOPOB caxapa U MOCTOSHHON BPAILICHUS
3 cemecTp

Ne 36 «MccnenoBanue xapakTepUCTUK BaKYyMHOTO (DOTO3IE€MEHTa»

Ne 37 «MccnenoBanue u3iny4eHus aOCOIOTHO YEPHOTO TEJIay

Ne 41 «HccnenoBanue Bo30yX/I€HUs aTOMOB T'a3a

No 42 «3yuenue cniekTpa u3ydeHus aroMma Bojopoaa. OnpeaesieHre T1aBHbIX KBAHTOBBIX
qricell BO30YXK/ICHHBIX COCTOSTHUI aToMa BOJIOPOAa»

Ne 44 «M3ydyeHne aneKTpUYECKUX CBONCTB TBEPBIX TEI»

Ne 51 «M3y4yeHne 3aKkOHOMEPHOCTEN O-pacriaga

=

53 «OmpeneneHne MaKCUMaJIbHOM OSHEPrUM [-yacTUll M HUJEHTUPUKALUA
paJlMOaKTUBHBIX MpenapaToB»

Ilepeuens 6onpocoe K ceMuHapCcKum 3aHAMUAM
1 cemecTp

Cemunap 1. «Kunemamuxka u OuHaMuka ROCHYRAMENbHO20 U BPAULAMENbHO20
06UIICEHUA)

1. Tlonsatue panumyc-BeKTOpa, CKOPOCTH M YCKOpEHHsS MarepuaibHOil Touku. CpenHue H
MIHOBEHHBIE BEJIMYHHBI.

2. Ilpsmas m oOparHas 3amaud MexaHWKd. Ponp HavanpHBIX ycnoBuid. [lepemerienue u
PO ICHHBIN ITYTh.

3. JIBmkeHHe M0 OKPYKHOCTH. YTOJI MOBOPOTA, YTIIOBAasi CKOPOCTh M YTIIOBOE ycKopeHue. CBs3b
YTJIOBBIX U TUHEHHBIX BEJTHYHH.

4. KpuBonumHeWHOE JBIWKEHWE. TaHreHIMadbHOE W HOpMalabHOEe Yyckopenme. IlomHoe
YCKOpEHUE. YTOJ MEXKIY CKOPOCTBIO U YCKOPEHHUEM.

5. HHepumanbhble cuctembl orcyera. Ilpunuun otHocutensHocTH ['ammies. IlepBblil 3akoH
HeroTona.

6. IlonsaTme cmibl, Macchl U UMMyJbca. [IpuHimn cyneprno3unun. OCHOBHON 3aKOH JHHAMUKH
IIOCTYNATEJILHOIrO ABMKeHUs. TpeTuil 3akoH HeroToHa.
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MomenT HNMITYJIbCa 1 MOMCHT CHUJIbI OTHOCHTCJIBHO TOYKH. OcHoOBHOE YpaBHCHHUEC JUHAMUKH
BpalaTCJIbHOI0 ABUIKCHUS.

Bpamenne BOKpyr HeENoABW)KHOM ocu. MOMEHT uHepuuu TBepaoro Ttena. Teopema
[Ireiinepa.

AHanorus XapakTepUCTUK ¥ YPaBHEHUH MOCTYNATEILHOTO M BPALIATEILHOTO JBIKCHHUS.
Cemunap 2 «3aKoHbl COXPAHEHUA)
3aMKHyTas cucTeMa. 3aKOH COXPaHEHHs MOJTHOTO UMITYJIbCa CHCTEMBI Tell.

3akoH COXpPAHCHUS ITOJIHOI'O MOMCHTA HUMITYJIbCa CUCTCMbI TCII. I[BI/I)KGHI/IC B ICHTpAaJIbHOM
I10JIC.

Pabora u MmomHoCTh. KuHETHUECKAS HEPTHS MOCTYNATEIHHOTO U BPAIATEILHOTO IBUKCHHUS.
KoncepBarupHble 1 TuccunaTUBHbIE CHIIbI. Pa00oTa KOHCEPBATUBHBIX U JUCCUITATUBHBIX CHIL.
[ToTeHunanpHas 3HEpPrUs. 3aKOH COXpPaHEHHUS [TOJIHOM MEXaHUYECKON YHEPIHH.
CBsi3b MEX]ly CUIION U OTEHUMATBHON SHeprueil. J[Ba crocoba onucaHusi B3aUMOJACHCTBHUS.
Coynapenue AByx Tell. YOPyTuil U HEYIpyrui yaap.
Cemunap 3 «Konebanusa u éonnvt»
YpaBHEHHE TaApMOHUYECKHUX KOJICOAHUH U €ro pelieHue.
XapakTepucTUKU KoiebaHui (aMILTUTY/ja, YaCTOTa, HaYallbHas (asa).
MaremaTrueckuii 1 GU3NIECKUN MAsITHUKH.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUN OJTHOTO HarnpaBieHus. buenus.
Crnosxenue nepneHAUKYJIpHbIX Kojaebanuil. durypsl Jluccaxy.
VYpaBHeHHE 3aTyXalOIUX KOJICOaHH U ero petieHue.

XapakTepuCTUKHU 3aTyXaloluX KosebaHuil (BpeMsl pellakcalud, JIorapupMUUECKHi
JEKPEMEHT, TOOPOTHOCTH ).

DHeprusg rapMOHHYECKUX U 3aTyXaroluX KoJIeOaHHi.

BrinyxneHnHsie koneOanus. Pe3onaHc.

[Tonepeunslie 1 MPOIOJIbHBIE BOJIHBI. XapaKTEPUCTUKHU OETylel YIpyroi BOJHBI.
CKopocTb pacnipocTpaHEHMsI YIPYTHX BOJIH.

Knaccupukauus BoiaH mo ¢opme BosiHOBOM moBepxHocTH. [lmockas, chepuueckas u
LUIVHIPUYECKAsl BOJIHA.

BonHoBOe ypaBHEHHE. Y paBHEHHUE Jy4a, ypaBHEHHE TUIOCKOW BOJIHBI, BOJJHOBOE YpaBHEHHE B
001eM Bujie

Hanoxenue ynpyrux BosH. CTos4ast BOJIHA 1 €€ 0COOEHHOCTH.
Cemunap 4 «MKT. Hoeanvnotit 2a3. Cmamucmuueckoe onucanue MaKpocucmem

Makpocucrema. CTaTUCTUYECKMA W  TEPMOJUHAMUYECKUH TOAXOAbl K  ONHCAHUIO
MAaKpOCUCTEM

JuckpeTHblil HaOop BenuuuH. [loHATHE BEPOSTHOCTU U CpEHEN BETUUHHBI.

HenpepbiBublit Habop BenuuuH. DyHKIMA pachpelesieHus] CaydaiHOM BeIMYUHBI M ee
cBoOMcTBa ((hU3MUECKHI CMBIC], pacueT BEpPOSTHOCTEH, YCIOBHE HOPMHUPOBKH, pacder
CpPEeIHMX BEJIMYUH).

Pacnpenenenue Mosnekys mo nmpoekuusM ckopocrteid. Pactipenenenue ["aycca.
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Pacnpenenenue Mosekys mo MoayJito ckopoctu. Pacnpenenenne Makcgenia.
Haubonee BeposiTHast, CpeIHSS U CPETHEKBAIPATHYHAS CKOPOCTH.

Pacnipenenienrie  MoOJeKysl HJ€albHOrO ra3a [0 BBICOTE B TOJE TSKECTH 3EMIIH.
Pacnipenenenne bonpiimana. bapomerpuueckas hopmyna.

Mogens nneanbHoro rasa. Jlapnenue u temreparypa ¢ Touku 3peHus MKT.

VYpaBHEHHE COCTOSIHUSA  MJ€aNbHOro rasa. M3orepMuueckuil, W30XOPUYECKUH U
1300apUUYECKUI TPOLECCHI

Cemunap 5 «Tepmoounamuka»

[TonsiTe cremeHei cBOOOABI MOJICKYJIBL. TeopeMa O paBHOPACHPEICICHHH SHEPTHUH 10
CTEIIEHSIM CBOOO/IBI.

BuyTpenHss sHeprus Kak QyHKIHSI COCTOSHUS CUCTEMBI.
Pabora kak QyHKIus mporecca.
[lepBoe Ha4anO TEPMOJTUHAMUKHU.

[TepBoe HavasI0 TEPMOJUHAMUKY JJI1 U30TEPMUUYECKOTO, M30XOPUUECKOT0 U N300apUIECKOTO
MIPOLIECCOB.

Anunabatuyeckuii porecc. Ypasuenue [lyaccona. [lonmurponuueckue mporecchl.

IlonsTHE TEIJIOEMKOCTH. MOJ'IHpHaH U yJACJIbHAsA TCIINIOEMKOCTH. TennoeMKocThb 1810)51
nu3oImpoucccax.

Hanpasnenue nporneccoB. Ctatuctiuueckuii Bec MakpococTossHus. CyTh HEOOpaTUMOCTH
Huxmmaeckuii mporece. Koadduiment nonezHoro AeCTBUS TEIUIOBOM MAIIUHBI.
[uxn Kapno. Teopema Kapno.
Bropoe nauano repmonnnamuxu. @opmynuposku Kiaysnyca u Kenpsuna.
DHTponusi CUCTEMBI U ee cBolicTBa. Teopema HepHcra.
W3MeHeHne SHTPONMH B TEIUIOBBIX MIpolieccax.
OcHOBHOE ypaBHEHHUE TEPMOJINHAMUKU. TepMOIMHAMUYECKUE TTOTEHIUAIIBI
2 cemecTp
Cemunap 6. «Inekmpocmamuxa
DIeKTpUUYECKH 3apsia. DiekTpocraTuyeckoe noie. 3akoH KyoHa.

HanpsikeHHOCTB 35IeKTpoCcTaTHYECKOTro o, [IpuHIMN Cynepno3uiuuy Il HalpsLKEHHOCTH
3JIEKTPOCTATHYECKUX TMOJIEH.

Teopema ["aycca 7151 3JI€KTPOCTaTUYECKOTO MOJS.

Pabora o nepemenieHuto 3apsaa B 3J€KTPOCTATUIECKOM TIOJIE.

[ToTenuuman anekTpocTaTHueckoro nois. [IpuHuun cyneprno3uiuu ais noTeHIrana.
CBs3b MCKAY HANPS)KEHHOCTBIO U ITOTCHIIMATIOM.

['padmyeckoe mpecTaBiICHUE YICKTPUUECKUX TMOJIeH

DIIEKTPUYECKOE MOJIe B INAJIEKTpUKe. [lonsipuzanus qusnexkTpruka

SJ'ICKTpOCMKOCTB YCAUHCHHOT'O MPOBOJIHUKA.

. Konnmencarop.  DJEKTPOEMKOCTh  IJIOCKOTO, CHEPUYECKOTO U MIJIMHIPHUIECKOTO

KOHACHCATOpA. CoeauHeHue KOHACHCATOPOB.
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DHeprus 3apsKEeHHOr0 KOHAEHCATopa.
Cemunap 1. «llocmoannulit mok»
Onekrpuyecknit Tok. Cuita Toka. 3akoH OMa B HHTerpajibHOU (hopme.
DNEKTPUUECKOE HATIPSKEHUE.
Conpotusienue npoogauuka. CoequHeHHE COPOTUBICHHIA.
[TnotHOCTh TOKA. 3akoH OMa B quddepeHnmansHoi Gopme.
Croponnue cuibl. DJIC. 3akon Oma 1151 HEOAHOPOHOTO YYaCTKa IEIH.
[TpaBuna Kupxroda ams pacuera pa3BeTBICHHBIX LIEMEH.
PaboTa 1 MOIIHOCTH AJIeKTpHYecKoro Toka. 3akoH Jxoymsa-JIenma
Cemunap 8. «Maznumocmamuxa. Inekmpomaznumnasn unoykuus. Illepemennotii mok»

WCTOYHMKM MAarHUTHOIO IIOJIS. I/IHIIYKHI/IH MAarHuTHOIO IIOJIA. E,I[I/IHI/IHBI HU3MCPCHHUA.
HaprDKeHHOCTI) MAar"gsuTHOI'O ITOJIA. EIII/IHI/IIII)I HU3MCPCHUA.

CunoBple JUHUM MarHUTHOTO TOJiA (JIMHMM MarHUTHOM WHAyKuuu). 3akoH-buo-Casapa.
[IpuHuUMI Cynepno3uiiuu MarHUTHOTO TTOJISI.

IToTok BCKTOpAa UHAYKIIMHA MAIrHUTHOT'O IT1OJIA. TeopeMa Faycca JJIs1 MAarHuTHOI'O ITOJIA.

[upkynsiuusa BEKTOpa WHAYKIMM MAarHUTHOTO MojsA. TeopeMa O HUPKYJSLUM BEKTOpa
WHAYKUUHA MArHUTHOTO IOJIS.

Cuna Jlopenua. IlpaBuno omnpenenenust ee HanpasieHus. Cuna Awmmepa. IIpaBuio
OIpeJICJIEHUS €€ HallpaBJICHUs.

MaruutHoe noJie B Beniectse. HaMmarumueHHOCTb.

HaHpH)KeHHOCTB MarHuTHOrO ojs. MarauTHas IIPpOHUIACMOCTh BCIICCTBA. I[I/IaMaFHeTI/IKI/I u
InmapaMarHCTUKH.

®eppomarnetnku. Guznueckas npupoaa heppomMarHeTusma.

3aKkoH aekTpoMaruuTHOM uHAyKIu @apanes. [1pasuio Jlenna.

SIBnenne caMonHAyKUUU. THAYKTUBHOCTD.

MaruuTtHas SHeprust KOHTypa ¢ TOKOM. DHEprys MarHUTHOTO TOJIS.
Konebatenbubiit koHTYp. [IpeobpazoBanue sHeprun B KoedaTeIbHOM KOHTYPE.

Ilepemennbit Tok. IlonHOE cONMpOTHMBIIEHHE LENM NEPEMEHHOrO TOKa. JleWcTByroniue
3HAYEHMs TOKA U HANPsKEHUs. MOIIHOCTD IIPU IEPEMEHHOM TOKE.

Cemunap 9. «nekmpomaznumnuwie ¢onnst. Ilonapuszayun ceemay

VYpaBHenuss MakcBemia.  OJNEKTPOMAarHWTHbIE BOJIHBL. YpaBHeHUs MakcBemna Ui
AJEKTPOMAarHUTHBIX BOJIH. CKOpPOCTh pacHpOCTpaHEHUs JIEKTPOMArHUTHBIX BOJIH. DHEPIHUs
3JIEKTpOMarHuTHOM BOJHBI. [lIkana 37eKTpoMarHUTHBIX BOJH. OCOOEHHOCTH ONTHYECKOIO
IUana3oHa.

EcrecTBeHHBINI U HOJ'IHpI/ISOBaHHHﬁ cBeT. Bumbl noJIapru3aluu. Cremnenn noJrapu3anuu
YaCTUYHO MMOJAPHU30BaAHHOI'O CBECTA.

[Honspuszanusa npu OTPaKEHWU U MPEJIOMIICHUHU CBETA Ha TPAHMIIE pasjiesa TUAJIEKTPUKOB.
VYron bprocrepa.

JIBOMHOE JIydenpeaoMIIeHHUE. Y CTpOUCTBO pu3Mbl Hukos.

3axoH Mamroca.
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OnTHYecKH aKTHUBHEIC BCIIIECTBA. BpameHHe INIOCKOCTH IIOJApHU3allMM CBC€Ta IIpH
MPOXOKACHUHN UCPEC3 ONITUUCCKH aKTUBHYIO CPCOY.

Cemunap 10. «Unumepghepenyun u ougppaxuusn ceemay
[Monstre untepdepeniuu. [IpuHIUN CyNIEePIIO3UIIUN AJIsI CBETOBBIX BOJIH.

KorepentHele ¥ HekorepeHTHble BOJIHBIL. (ClI0O)KEHHME HWHTEHCHBHOCTEH B  Ciyyae
HEKOTEPEHTHBIX M KOTePEHTHBIX KoJieOaHWil. YClIoBHsA yCWiIeHUS W ocialJleHus cBeTa B
3aBHCHUMOCTH OT pa3HOCTH (a3 nHTep(EepUpPyOLIIX BOJIH.

OnTrueckuii myTh cBETOBOTO Jy4a. CriocoObl U3MEHEHHSI ONTHYECKOIO IIyTH CBETOBBIX BOJIH.
CBs3b ONTHYECKOW PAa3HOCTU XOJAa ABYX BOJIH C Pa3HOCTbIO (pa3. YcCioBHS MakCUMyMa U
MUHHMYyMa UHTEP(EPEHIIUHN B 3aBUCUMOCTH OT ONTHYECKOW Pa3HOCTH XOa.

Cxema IOnra. YcnoBus naOmoneHust uHTepdepennnn. KoopauHaThl CBETIBIX W TEMHBIX
I10JIOC Ha KpaHe.

I/IHTep(bepeHHI/Iﬂ B TOHKHUX INUICHKax B OTPAXXCHHOM H IIPOXOAAIIEM CBETC. Cxema JIs
Ha6JIIOZ[eHI/I$I koznen HrroToHa. PaI[I/IyCI)I CBCTJIBIX M TCEMHBIX KOJICH B OTPa)XCHHOM H
IMpOoXOAAIIEM CBCTC.

Arnenne mudpakmuu. [puamun [rolirenca-Openens. Qudpaknus DpeHens Ha KPyriom
orBepcThH. 30HbI DpeHens.

Hudpakmus Ppaynrodepa Ha y3KOW NPAMOIMHEHHOW IIENW. YCIOBHS MakCUMyMmMa |
MUHMMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETA OT yIJa AU(paKIuu.

Hudpakimonnas pemerka. OCHOBHbBIE XapaKTEPUCTHKHU TU(PAKIIMOHHON PEIIETKH. Y CIIOBUS
IJIaBHBIX MAKCUMYMOB 1 MUHUMYMOB U 100aBOYHBIX MUHUMYMOB.

3 cemecTp
Cemunap 11. Keanmosasa onmuxa
KoadduumenTs! oTpaxkeHus, MOTIOUICHNS U POITY CKaHUSI.
TennoBoe n3nyuenune. XapakTepuCTUKH.
Monenb aOCOIFOTHO YETHOTO Teja. 3aKOHBI TEMJIOBOTO U3JIy4YEHHUS
I'unotesa u popmymna [lnanka. Cs3zb popmysl [1naHka ¢ 3aKOHaAMM TEIJIOBOTO M3JTy4EHUS.
OHeprus u uMIyiasc poroHa. /laBneHue cpeta.
dotorddext. 3akonsl poTorddexta. KpacHas rpanuna gporosddexra.

['unotesa DitHIITElHA U €r0 ypaBHeHUE JyTsl BHemHEro ¢oTtodddekrra. OOBbsCHEHNE 3aKOHOB
dotorddekra.

TopMo3HOE PEHTIeHOBCKOE H3ITyUYCHHE.
D¢ddext KomnTona u ero Teopusi.

KoprmyckynsipHO-BOJTHOBOM ~ Jyaliu3M  CBeTa.  (SBJICHHS, TPUBOJSIIME K  TaKOMY
MIPEJICTABICHHIO, U (DOPMYIIbI, CBSI3BIBAIOIINE KOPITYCKYJISIPHBIE U BOTHOBBIE XaPAKTEPUCTUKH
CBETA)

Cemunap 12. nemenmol K6AaHMOBON MEXAHUKU

BonHoBele cBoicTtBa wactun. JlnmHa BosHBI e bpoinsg.  DKcnepuMeEHTalIbHOE
MIOATBEPKICHHUE.

[Tpunuun HeonpenenenHoctu I'elizendepra. CooTHOIIEHNE HEOTIPEIEICHHOCTEMH.
BonnoBast pyHKIUS 1 ee cBoiicTBa.

OcHoBHas 3a/1aua KBAaHTOBOM MexaHuku. Y paBHeHue [Ipéaunrepa.
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YacTtuia B noTeHUHaIbHOM siMe. KBaHTOBaHME SHEPTUU.

[TpoxoxaeHne 4acTHIIBI Yepe3 MOTeHIHATbHBIN Oapbep. TyHHENbHBIH 3P eKT.
Cemunap 13. Teopua bopa. H3nyuenue amoma

[Tnanerapnas moaens aroma. OnwiT Pesepdopna. Ypasuenue Pesepdopaa

[Tocrynatel bopa. Hegoctatku Teopun bopa

W3nydyeHne atoma BOIOPO/ia M BOAOPOAONIOJOOHBIX CHCTEM.

Cnektpanbabie cepun. Dopmyna baibmepa.

OmneiT @panka u ['epua
Cemunap 14. Amom ¢ Kk6anmoeoil mexanuke

KBaHTOBBIE UnCIla, XapaKTEPU3YIOIIKE TI0J0KEHUE SJIEKTPOHA B aTOME.

KBanroBanue snepruu. KBantroBaHue MOMEHTa UMITYJIbCa

CnuH snextpoHa. [10JIHbBIII MOMEHT 3J€KTpOHa.

Cxema sHepreTHUECKUX ypoBHEH aroma Bojopoa. [IpaBuna oT6opa nmpu aTOMHBIX IEpeX0/1ax.

3aroHeHNE AIIEKTPOHHBIX 000JI0YEK B MHOTO3JICKTPOHHBIX aTtomax. [Ipuamumn [laymnn.

CHexkTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUYECKOE HU3IYyUYEHUE B PEHTTEHOBCKOM
criektpe. @opmysia Mosnu

Cemunap 15. Keanmosasa cmamucmuka. I1eKmponposooHoCms meepovlx mei.
[IpuHIUIT TOXIECTBEHHOCTH OAMHAKOBBIX YACTHII.

bo3zonsl u Qepmuonbsl. Tpu BHJIA CTaTUCTUKU: Kilaccuyeckas, bo3ze-DiiHumTeiiHa u
®epmu-/lupaka.

CBo0oiHbIE AIIeKTPOHBL. DHeprus depmu.

30HHas TeOpUs TBEPJIBIX Tell.

OnEeKTPONPOBOAHOCTD MOIYNIPOBOJHUKOB. 3aBUCUMOCTD IIPOBOJUMOCTH OT TEMIIEPATYPHI.
CobcTBeHHas U pUMECHask TPOBOAMMOCTH TOJIYIIPOBOJHUKOB.

ONEeKTPONPOBOAHOCTh METAJUIOB. 3aBUCUMOCTB COITPOTUBIIEHUS OT TEMIIEPATYPBHI.

SIBnenne ceepxnpoBoguMocTy. KBaHTOBast T€OpUs CBEPXIPOBOIUMOCTH.

Cemunap 16. Paouoakmuenocmsp
CocTaB 1 XapaKTepUCTHUKU aTOMHOTO si/ipa.
SAnepubie cvtbl. ONAIUTE KBAHTOBBIH MEXaHNU3M B3aUMO/ICHCTBUS HYKJIIOHOB B sIIIpE.
Kanenwsnas u o6onoueunas mozaenu siapa. Panuyc snpa.
Macca u SHeprus CBS3H sapa. Y AelIbHas YHEPTHS CBI3U

SIBnenue pPaaArnOaKTUBHOCTHU. OCHOBHOII 3aKOH PaaOaKTUBHOI'O pacliajia. AXTUBHOCTH
PaarOaKTUBHOI'O BCIICCTBA.

Anbda-pacnian. IlpaBuna cmemeHus. 3akoHbl coxpaHeHus npu pacmange. [Ipober
anb(a-yacTUIlbl?

TynnensHbIN 3 dext npu o-pacnage. CriekTp o-4acTHIL

bera-pacnan, ero Busl. [IpaBuna cmemnieHusl.



9. Dmueprernueckuit cekTp B-uyactui. ['unoresa nertpuHo. JlenTonsl. JlenToHHBIHN 3apsi

10. N'amma-usnmyueHue, ero cBoicTBa. MexaHn3M UCIYyCKaHUS TaMMa-KBaHTOB sIIPOM. XapakTep
CIEKTpa Y-U3JTyUYECHUS.

11. Tlporiecchl  B3aUMOACHCTBUSA Y-KBAaHTOB C BeHIECTBOM: (oTOI(D(PEKT, KOMITOHOBCKOE
paccesinue, 00pa3oBaHUE IEKTPOHHO-TIO3UTPOHHBIX AP, AACPHBINA GOTOID(DEKT.

12. Sinepuple peaknuu. YpaBHEHHE SICPHON peaKIMH. JHEPTETHUYECKHH BBIXOJ SIEPHOU
peaxkuuu.

13. llennas peakius nenerus. [IpuHIUIBI paObOTHI SAEPHOTO PEAKTOpa U AaTOMHON OOMOBI.

14. Tepmosinepnas peakiusi. OCHOBHBIE ITyTH CUHTE3a sIIEp BOAOPO/IA B sI/Ipa TeIlus.



IIpuioxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ U OICHOYHBIC CPpEeACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecramum:

Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

OIIK-1: CnocoGeH NpuMeHSITh eCTECTBEHHOHAYYHbIE U 00LIeMHKeHEePHbIe 3HAHUS, METOIbl MATEMATHYECKOI0 AHAJIN3a U MO/IeJTMPOBAHUSA B
npodeccuoHaIbLHOI e TeJIbHOCTH;

OIIK-1.1: Pemraer crannapTHsie
npodeCCHOHANIBHBIC 3a/1a4H C
MIPUMEHEHUEM OOICHHKEHEPHBIX
3HAHUU

OIIK-1.2: [Ipumensier MeTo bl

MOJICJIMPOBAHUS U
MaTeMaTHUYECKOTO aHalu3a Jyis
petieHus 3a1ay B
pohecCHOHANBEHOM NesTENbHOCTH

IIepeyeHb TeopeTHUECKUX BONPOCOB K Ik3aMeny (1 cemectp)

ApwnhE

o

10.
11.
12.
13.
14.

15.
16.

dusuka Kak Hayka. DKCIIEpUMEHTANIBHBIN noaxon. Ilondarue o marepuu.

KunemaTtuka nocrynaresnbHoOro asvxeHus. [IonaTre paguyc-BeKTopa, CKOPOCTH U YCKOPEHHS.
Hauanbsnble ycnosus. [Ipsimas u oOpatHas 3a1a4l MEXaHUKU.

JIBuKEeHHE 10 OKPYKHOCTH. YTOJ] IOBOpPOTa, yIJoBas CKOPOCTb W YIrioBoe yckopeHue. CBs3b
YTJIOBBIX U IMHEHHBIX BEJIUYHH.

KpuBonunerinoe npuxenue. TaHreHIManbHOE U HOpMaibHOE yecKopeHue. [loiHoe yckopenue. Yroa
MEXIY CKOPOCTBIO U YCKOPEHHUEM.

NuepuumanbHble cucTeMsl oTcuera. [IpuHIun oTHOCHTENRHOCTH [ anuies.

[TonsiTue cuibl, Maccel M HMMIyJbca. 3akoHbl HproToHa. OCHOBHOM 3aKOH JUHAMHUKHU
ITOCTYTATEIBHOIO IBUKEHHS.

@yH1aMEHTAIIbHbIE B3aUMOIECUCTBY. BUIbI CUII B MEXaHUKE.

OcCHOBHbBIE TUHAMUYECKHE XapaKTEPUCTUKU BPALATEIbHOTO ABUKEHHS: MOMEHT UHEPLMU, MOMEHT
UMITYJIbCa, MOMEHT CHJIBI

MoOMEHT uMITyJIbca U MOMEHT CHJIBI OTHOCHTEIbHO TOYKH. OCHOBHOE ypaBHEHHE IUHAMHKHU
BpalIaTEeIbHOTO IBUKCHHUS.

Bpamenue BokpyT HEMOABUAKHOM ocu. MOMEHT nHepuuu. PacdyeT MOMEHTOB MHEPLMHU IIPOCTHIX TE.
Teopema Ilteitnepa.

3aKOHBI COXPAaHEHHsI B MEXaHUKE. 3aMKHYTasl CUCTEMA. 3aKOHBI COXPAHEHUS MMITYJIbCa U MOMEHTA
UMITYJIbCa.

Pabora u moutHocTh. KuHeTHueckast sHeprusi NoCcTynaTeaIbHOr0 U BpalllaTeIbHOrO JBUKEHHUS.
KoncepBaruBuble cuiibl. [loTeHIIManbHas 3HEpPIUsl.

Pabota u sHEprus. 3aK0H COXpaHEHHS TIOJTHON MEXaHHMYECKOW SHEPTHH.

JIBa crioco6a onucaHusi B3auMoAeHCTBH. JIBH)KEHHE YaCTUIBI B OJJHOMEPHOM CTallMOHAPHOM MOJIe.




Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBa

17.
18.
19.
20.
21.
22.
23.
24,
25.

26.

27.

28.

29.

30.
31.

32.
33.

34.
35.

36.
37.

CBs3b MEXY CUJION Y MOTEHIIMATBHON YHEPTUEH.

["apmonmnueckue kojaeOaHus. AMIUIMTY/Ia, YaCTOTa, HaYaJdbHas (aza, mepro.

MarteMaTnyeckuii 1 PU3NIECKUI MAsITHUK.

DHeprusi rapMOHUYECKHUX KOJIeOaHMH.

3aryxatomue KojnedaHus. XapakTepUCTUKU 3aTyXaHUs. DHEprus 3aTyXaroluX KojaeOaHui.
Brmnyxnennsie koneOanus. Pezonanc.

OO1ee nmoHATHE O BOJHAX. XapaKTEPUCTUKU OETyIIei BOJIHBI.

BonHoBoe ypaBHEHME MJIOCKON BOJIHBI.

Hanosxenue ynpyrux BosH. Ctosiuasi BoJiHa U €€ OCOOEHHOCTH.

[Toctynartel DifHiITeliHA. 3aMeyieHne BpeMeHU. JIopeH1IeBO coKpallleHre AIuHbl. PendruBucrckue
WHBapHuaHThl. MIHTEpBaJI.

PenstuBuctckuil umiyibe. CBsi3b Macchl, SJHEPTUU U UMITYJIbCA YaCTUIbl. DHEPTHUs MOKOS. 3aKOHbI
COXPAaHEHHUS TP PEISITUBUCTCKUX CKOPOCTSIX.

Makpocucrema. MUKpOCOCTOSTHHE U MaKpOCOCTOSIHUE cucTeMbl. CtaTuctuaeckuit moaxon. [lonstue
BEPOATHOCTH U CPEIHEN BEIINYNHBI.

@yHKIUSA pacHpenesieHHus CIy4aliHOW BEJIMYMHBL. PacrpenerieHHe MOJEKyad 10 MPOEKIUSAM
CKOpPOCTEH.

Pacnipenenenne Mosekya 1o MoAayio ckopoctu. Haumbonee BeposiTHas, cpenHsis U
CpeIHEeKBalpaTUUHasi CKOPOCTH.

ATOMBI M MOJIEKYJIBI KaK 3JIEMEHTAPHBIE YaCTULIBI BEIIECTBA. VX KOJIMUECTBEHHBIE XapaKTEPUCTUKH.
Monens uaeansHoro rasa. Jlapnenue u temieparypa ¢ TOUKH 3pEHHUS] MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU.

VYpaBHeHHE COCTOSHUSA UealbHOro raza. Mzonponeccs

Pacrnipenenenne MoieKyJsl HAEaIbHOTO Ta3a IO BBICOTE B IOJIE TSDKECTH 3eMiM. bapomerpuueckas
dbopmya.

[TonsiTue creneHeil cBOOOABI MOJIEKYJbl. TeopeMa O paBHOpPACIPEAETICHUN SHEPTHU 110 CTETEHSIM
CBOOO/IEL.

BHyTpeHHss sHeprus Kak QyHKIUsS cOCTOsIHUS cUcTeMBbl. [lepBoe Hauaao TepMOJMHAMUKH.

Pabora xak @yHkuus npouecca. M3oxopudeckuii, n300apuuecKuii 1 H30TEPMUUECKHM MPOLIECCHI.
[ToHsTHe TemoeMKocTH. TemnoeMKoCTh NPH U30XOPUUECKOM, H300apUIeCKOM U M30TEPMUIECKOM
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WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBa

38.
39.
40.
41.
42.

43.

nporeccax.

Anmnabatuyeckuii mpouecc. YpaBHenue Ilyaccona. IlocrosiHnas amuabatel. IlepBoe Hauano
TEPMOJMHAMUKH JUIs aAMadaTHYecKoro mnpouecca

[Muknugeckuii mporecc. KoagpumueHt moie3Horo AecTBUs TEIIOBON MAIlIUHBI.

[Tuxn Kapno. Bropoe nayano tepmonunamuku. @opmynupoBku Knaysuyca u KenbBuna.
[IpoGnema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOMNUS CUCTEMBI U €€ CBOMCTBa. Teopema
Hepucra. TepmoauHaMudeckas Iikana TeMIepaTyp.

OcCHOBHOE ypaBHEHUE TEPMOJAMHAMUKH. DHTPONMS MJI€ANbHOIO ra3a. M3MeHeHHe SHTpONUU Mpu
U30IpoLIeccax.

Craructuueckuii Bec makpococtosinusa. CyTb HeoOpaTUMOCTH. CTaTUCTUYECKHI CMBICI SHTPOIIHH.
®opwmyia bosbimaHa.

IlepeueHb TeopeTHYECKUX BONMPOCOB K IK3aMeHY (2 ceMecTp)

1.

2.

o

o~

10.

11.
12.

Cuipl B3aMMOAEUCTBHS B NPUPOAE. DNeKTpocTarndyeckoe nojie. 3akoH Kynona. HanpsokeHHOCTD
AIIEKTpOCTaTHYecKoro nosst. [IpuHumn cyneprnosunuu.

Cunossle muHHU. [10TOK BEKTOpa HAIIPSHKEHHOCTH AJIEKTPOCTaTHYECKOTO nosst. Teopema ["aycca.
[Torenunan. Teopema o0 HUPKYJISUN BEKTOPA HANPSYKEHHOCTHU 3JIEKTPOCTaTHUECKOro noss. CBa3b
MEXly HANPSKEHHOCTBIO U IOTEHIIUAJIOM.

OnextpoeMkocTb. KonaeHncartopel. CoenMHEHHME KOHJEHCATOPOB. OHEPrusi  KOHJEHCATOpa.
DHeprus MEeKTPUUYECKOTO MO,

DJeKTpUUYECKOE 1101 B qudiieKTpukax. [longpuzanus.

Onektpuueckuii Tok. IlnmoTHocTh TOKa. VYpaBHeHUE HempepbIBHOCTH. 3akoH Owma B
T depeHIMaIbHON U HHTETpaIbHON Gopmax.

Conpotusienue npoBoAHUKOB. CTOpoHHUE cHiibl. 3aKkoH OMa B MHTETPAIbHON (opMe.

[TpaBuna Kupxroda ams pacuera pa3BeTBIeHHBIX Leneil. MomHocTs Toka. 3akoH /[xoymsa-Jlenmna.
Enunas npupona snekrpuueckoro u mMarautHoro mnods. Ilome nBuxkymerocs 3apsaa. [lpunnun
CYNEpHO3UIMY MarHUTHBIX nosiel. 3akoH buo-Casapa.

[ToTok M HUpPKyJsALUs BEKTOpa MHAYKIMM MarHutHoro mnois. Teopema ['aycca m Teopema o
LUPKYJISLUH.

Cuina Jlopenma. Cwita Ammepa.

3akoH anekTpoMarauTHol nHayKimu @apanes. IIpasuiio Jlenna. Buxpesoe anekTpruyeckoe nouie.
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13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

29.
30.

SBnenne camonHIyKUuu. HIYKTUBHOCTb. DHEPrus KOHTYpa C TOKOM. DHEPIUs MarHUTHOTO TOJIS.
Konebarenbublii KoHTYp. CBOOOIHBIE TAPMOHHUYECKUE U 3aTYXAIOIIUE MIEKTPUUECKUE KOIeOaHuUs.
DHeprus KojaeOaHui.

BriHykIeHHBIE J1eKTpHUUecKue Kojebanus. BekropHas nuarpamma Hanpspkenuil. Pesonanc Toka.
IlepemenHbI TOK. MTHAYKTUBHOE U €MKOCTHOE CONPOTHBIICHHE. MOLIHOCT B LIENH NIEPEMEHHOTO
TOKa. JIeHCTByIOIME 3HAYECHUS TOKA U HAIIPSKEHUS.

DnexTpuueckoe noJe B Bemectse. [lonspuszanus ausnexkrpyuka. BeKTop 3i1eKTpu4ecKoro CMeIeHusl.
JnsnexTpudeckas IPOHUIIAEMOCTD BEIIECTBA.

MaruutHoe nose B Beniectse. HamaranueHHoCTh. Hanps>keHHOCT MarHUTHOTO 1OJs. MaruutHas
IIPOHUIIAEMOCTH BelecTBa. GeppoMarHeTuKu.

Cucrema ypaBHeHMH MakcBeiia Kak 00OOIIEHHE pa3pO3HEHHBIX SIBICHUH 3JIEKTpUYECTBA U
Marserusma. MaTtepuaabHble ypaBHEHUS.

CaolicTBa ypaBHeHui Makcsema. [Ipeackazanue cynecTBOBaHMs 3J1€KTPOMArHUTHBIX BOJIH.
DneKkTpoMarHuTHbIE BOJHBL. BonHoBoe ypaBHeHue. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[Inockass »yIeKTpOMAarHWTHas BOJHA W €€ OCHOBHBIE XAapAKTEPUCTUKHU. ODHEPrUs U HMMILYJIbC
AJEKTPOMATHUTHON BOJIHBI.

EcTecTBeHHBIN U NOAApU30BaHHbIN cBeT. CTEneHb NOJSIpU3aliy JIMHEHHO MOJIIPU30BAaHHOTO CBETA.
3akoH Maunroca.

[Tonsipuszanys npu OTPaKEHWH W NPEIOMIICHHH CBETa HA I'PAHMIIE pasferna JUAIEKTPUKOB. YTOI
bprocrepa. JIBoiiHOE TydenpenoMIICHHUE.

CnocoObl mongpu3anuu ecrecTBeHHOro cpera. Ilpusma Hukons. Bpamenue mniockoctu
MOJIIPU3ALIMU CBETA ITPH MPOXO0KIEHUH YEPE3 ONITUYECKU AKTUBHYIO CpELY.

[llkana »neKTpOMarHuTHBIX BOJH. (OcoOeHHOCTH onTHYeckoro auana3oHa. [lokaszarenb
IIPEIOMJIEHUS CPEJIBL.

Korepentnsie Bonubl. MHTepdepennus cBeToBbix BojH. Cl0KeHHE WHTEHCHUBHOCTEH B cllydyae
HEKOTEPEHTHBIX U KOTEPEHTHBIX KOJICOaHUH.

OnTuueckas pa3HoCTh Xoa. CBsI3b ONTUYECKOM pa3HOCTH XO/a ABYX BOJIH C Pa3HOCTHIO (ha3 Mexay
HUMHU. Y CJIOBHSI MAKCUMyMa 1 MUHUMYMa.

Cxema Onra nyst HaGmroeHus natepepenuu. BpeMenHas U mpocTpaHCTBEHHAs! KOT€PEHTHOCTb.
Wutepdepeniyst B ToHkux mieHkax. HaGmonenune kosnenr HploToHa B OTpaXXE@HHOM M MPOXOJSIIEM
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31.
32.

33.

CBETE.

SABnenue mudpakuuu. Judpakuus Openens u @paynropepa. punmun [oiirenca-Openens.
Hudpakmus dpeHens Ha KpyrioMm oTrBepcTuu. 3oHbI DpeHens. ['padudeckuili METOJ CIOKEHUS
aMILTUTY ]I

Hudpaknus @paynrodepa Ha y3Kod OpsMOIHHENHHON menu. JudpakinuoHHas pemieTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA IIEJIEH.

IlepeyeHb TeopeTH4eCKUX BOMPOCOB K 3a4eTy ¢ OLeHKoH (3 cemecTp)

1.
2
3.
4.
5

6.

10.
11.
12.

13.

14.
15.

TenmoBoe u3nyuenue Tena. 3akon Credana-bonpivana. 3akon cmemenus Buna. 'nnoresa [Tnanka.
®otorddext. 3akonsl CroneroBa. Dopmyna DiHIITEIHA.

®otonsl. [laBienue ceera. KopnyckyasspHO-BOJHOBOW Jyaldu3M CBETA.

Paccesnue ¢orona Ha cBoboaHOM aektpone. Popmyna Komnrona.

BonHoBble cBoiicTBa wactuu. [[nuHa BosHBI ne Bpoiis. DkcrniepuMeHTalbHbIE MOATBEPKIACHUS
runotessl e bpoins.

[Tpunuun HeomnpenenenHoctu. CooTHolLIEHHE HeompeneneHHocTe [eizenbepra. OcobeHHOCTH
Iporecca U3MEPEHNs B KBAHTOBOM MEXaHUKE.

duznueckoe UCTOJIKOBaHWE BOJIH Je bpoitna. BomnoBas ¢ynkums u ee cpoiictBa. IlnoTtHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YAaCTUIIBI.

OcHoBHasi 3aja4a KBAHTOBOM MexaHMKHM. HecrannoHapHO€ W CTallMOHAPHOE YpaBHEHUE
[IIpénuurepa.

Yactuiia B OJHOMEPHON OECKOHEYHOW TMPSMOYTOJbHOW MOTEeHIUadbHOU smMe. KBaHTOBaHue
sHepruu. CoOCcTBEHHBIE (YHKIIMU COCTOSIHHS YACTHIIBI.

[TpoxosxeHne 4acTHIbl uepe3 NOTeHIHaIbHbIN Oapbep. TyHHENbHBINA AP QEKT.

KBaHTOBBIN rapMOHUYECKUI OCIIILISATOP.

[Tnanerapnast mopnens aroma. lloctynarel bopa. KBantoBanue sHepruu BOAOPOAONOJOOHOM
CUCTEMBI.

W3znydyeHne BomopononoaoOHbIX cucteM. CriekTpalbHble cepuu atoma Bojopoja. O0oOiieHHas
dbopmyna bamemepa.

CreKTpbl MHOTOJIEKTPOHHBIX aTOMOB. 3aKOH Mo3H.

Vpasuenue Illpeaunrepa mist aroma Bojgoponaa. KBaHTtoBanume MomeHTa ummyibca. [IpaBuiia
otbopa.
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16.

17.

18.
19.
20.

21.
22.

23.
24,

25.
26.
217.
28.

CnuH snextpoHa. KBaHTOBBIE YKMCIIa, ONMCBHIBAIOIINE COCTOSHHUE DJIEKTPOHA B atome. KpaTtHocTh
BBIPOXKIEHUS dHEpreTnueckux yposHen. [Ipunnun [Taymnu.

[TpyuHIMO ~ TOXIECTBEHHOCTH OJUHAKOBBIX vacTull. bo3zoHsl u ¢epmuonsl. KBaHTOBBIE
pacnpeneieHus.

CBoboaHble 51eKTpoHBl B MeTaiie. DHeprus Gepmu. 30HHAs TeOpUs TBEPIBIX TEIL.
DIEKTPONPOBOJHOCTh METAJIOB U NOJYNPOBOIHUKOB. CBEPXIPOBOIUMOCTb.

SBnenne pagroakTUBHOCTH. OCHOBHOM 3aKOH paJMOakTUBHOrO pacnana. IlocrosHHas pacnazna.
[Tepuon nmonypacnana.

CocraB 1 XapakTepUCTUKU aTOMHOTO siapa. KanensHas Moznens. Pazmep u cniul sapa.

Macca u sHeprusi CBSi3M aTOMHOIO si[jpa. 3aBUCUMOCTb YJEJIbHON 3HEPrus CBA3U OT MaccOBOI'O
yucia. ObosoueqHas MOJEIb sSapa.

SnepHble peakiuu. DHeprus peakuuu. Peakiuu neiaeHust U CUHTE3a Sep.

PannoaktuBHble psabl. OCHOBHBIE 3aKOHOMEPHOCTU O-M3iaydeHus saep. [nuna cBoOomHoro
npodera o.-4acTHIL.

Tpu Buza B-pacnaga. JuepreTudeckuii cnekTp B-uactuu. Heltpuno.

OcoOenHocTH y-u3nnydenus aaep. [IpoxoxaeHne y-KBaHTOB Yepe3 BEIEeCTBO.

Knaccugukarus snemMeHTapHbIX yacTull. JlenToHsl. JlenToHHbIH 3apsi.

Anponsl. bapnonnslii 3apsa. KBapkoBast Moienb apoHOB.

IIpumepHBIi epeYeHb NPAKTHYECCKUX 3aJaHUH 1J1s1 9k3aMeHa (1 cemecTp)

1.

=
UacTuia ABMKETCA € ycKopeHmeM d = 2ti+ 4t] — 3k (m/c?). Onpenenuts MOIydh CKOPOCTH
YaCTHUIBI B MOMEHT BpeMeHH t = 2 C ¥ IPONIEHHBIN €10 K 3TOMY MOMEHTY TIyTh, €CJIM B HAYalIbHBIN

MOMEHT BpeMeHH t = 0 t e& ckopocTs GbL1a By = 37 + 1] — 1k (M/c)

CxonbK0 000pOTOB cieNIany Kojieca aBTOMOOMIIS MOCIIe BKIIFOYEHHS TOPMO3a J0 MOJTHON OCTAHOBKH,
€cJIM B MOMEHT Haydajia TOPMOKEHHS aBTOMOOMIIb UMeJT CKOPOCTh Vo = 60 KM/4 1 OcTaHOBMIIACSA 3a t =
3 € mocie Havyanma TopMmoxenusa? [Imamerp xomeca D = 0,7 m. Uemy paBHO cpeaHee YIIIOBOE
YCKOpPEHHUE KOJIEC IPU TOPMOKEHUN ?

Ha temo maccel M, nexarniee Ha TIAJAKONW TOPU3OHTAIBHOM IJIOCKOCTH, B MOMEHT t = 0 Havasa
JIeiCTBOBATh CUJIA, 3aBUCSIIAs OT BpeMeHu kak F = kt, rie K — mocrosinnas. HanpaBnenue 3Toit cuibt
BCE BpeMsl COCTaBJIIET yroji o ¢ ropu3oHTtoM. HailTu: a) ckopocTh Tela B MOMEHT OTphIBa OT
IJIOCKOCTH; 0) MyTh, IPOMIEHHBIN TE€JIOM K 3TOMY MOMEHTY.
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10.

11.

UYepes HEMOABUKHBIN 010K, YKPEIIJICHHBIN Ha KPalo CTOJIa, IEPEKUHYTa HUTh, K KOTOPOIl MPUBS3aHbI
Tpu rpy3a maccamu My = 800 T, M2 = 700 r, mz = 200 r. Macca 6;oka M = 500 r, panuyc R = 0,38 m.
I'py3sl 1 1 2 5nexkat Ha cTojie, Tpy3 3 BUCHT I10 JPYTyIO CTOPOHY Osioka. CuuTasi HUTh HEBECOMOU M
HEPACTSHKUMOW U TIpeHeOperasi TpeHUeM, OMpeACIITe YCKOPEHHUE IPY30B, a TAKXKE PACCTOSHHE S,
KOTOpOE€ Ipy3 M3 MPOWUIET OT Hauansa JBUKEHHS 10 TOTO MOMEHTA, KOTJja KHHETHYeCKasi SHEprus
BpareHus oyoka oyaer Ex = 1,1 IIx

Ha xoHax TOHKOIO OJHOPOIHOTO CTEPKHS IHHOW | ¥ Maccoit 3M mpuKperuieHbl MajeHbKHE
mrapuku MaccaMu M u 2m. OnpenenuT MOMEHT MHepIHH | Takoil CUCTEMBI OTHOCHUTEIBHO OCH,
NEPIECHIUKYISIPHOM CTEPIKHIO M MPOXosmiei uepe3 Touky O, Jexallyro Ha OCH CTEpXKHS U

1

OTCTOAIIYIO HA paccTosuue 4 oT KoHua ¢ Gonpmeii Maccoii. IIpu pacuerax npunsts | = 1 M, m=
0,1 xr. [lapuku paccMaTpuBaTh Kak MaTepUaibHbIE TOYKU

YenoBek Maccoit m = 60 Kr, cTOSIIMN HAa Kparo TOPU30HTAIBHOM TutaTrgopMbl Maccoii M = 120 xr,
BpAIIAIONIEHCA 110 MHEPIMH BOKPYT HETOIBMKHONW BEPTHKATBHOH OCH ¢ 4acTOTOH N = 12 MuH?,
nepexoauT kK e€ neHtpy. Cumras miargopMy KpyTribIM OJHOPOIHBIM JHUCKOM, a 4YeJOBEeKa —
TOYEUHON MaCCOM, ONIpeAeNIUTe, C KaKOW 4acTOTOM Oy/IeT TOT1a BpamaThes miaTdopma
MarepuanbHasi TOUKa Macco M = 2 Kr ABUrajiach Moj AeHCTBUEM HEKOTOPOW CHIIBL, HAIIPABJIEHHOU
B1oab ocu OX cornacHo ypaBHenuto x = 1 — 2t + t2 — 0,2t3. HaliTu MOIIHOCTB, pa3BUBaEMYIO
CUJION B MOMEHT BpeMeHH i1=2cutz=5c.

CHapsJ, neTaiumii co ckopocThio 16 M/c, pazopBajcs Ha 1Ba OCKOJIKA, MacChl KOTOPbIX 6 K 1 10 Kr.
CxopocTh nepBoro ockoika 12 m/c u HampasieHa nox yriom 600 x ckopoctu cHapsnaa. Haiitu
BEJIMYMHY CKOPOCTH BTOPOTO OCKOJIKA M €€ HAIIPABJICHUE.

Onpenenuth HavyallbHYIO a3y rapMOHUYecKoro kojebaHus Tena, eciu depe3 0,25 ¢ or Hayana
JBIDKEHUS CMEIlleHHe, M3MEHSIoIIeecss M0 3aKOHYy CHHYyca, ObIO PaBHO IOJIOBUHE AMILIMTYJIBI.
[Tepuox xonedbanus 6 c

Haiitu nepro ManbIx BepTUKAIBHBIX KoJiebaHuil mapuka macchl 40 T, yKpemIéHHOTO Ha CeperHe
TOPU30HTAIBHO HATAHYTOW CTpyHBI JUIMHBI 1 M. HaTspkeHue cTpyHBI CUMTaTh NOCTOSHHBIM H
paBubiM 10 H

Uepe3 N=8 moyiHBIX KOJIeOaHUN MPYKUHHOTO MasTHUKA aMIUIUTY/1a KoJIeOaHnii yMEHbIUIach B 2
pa3a. Haligure npomMexyTOK BpEMEHH, 32 KOTOPBIH 3TO IPOU30LIIIO €CIIH )KECTKOCTh NPYKUHBI K =10
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12.

13.

14.
15.

16.

17.

18.

19.

20.

H/m, a macca rpy3a Ha npyxxuae m=50 rp. Paccuuraiite sHepruto AE, OTepSIHHYIO MasITHUKOM 32 8
KosiebaHui, ecinu HadanbHas ammmutyaa A0=20 cm.

Macca aBwxkyuieics yacTulbl yBenuuuiach B 1,5 pa3a. Kakyro ckopocts umeer yactuna? Kakas
OTHOCHTEJIbHAS OIINOKa OyAET OIyIIeHa, €CITM KUHETHYECKYIO SHEPTUIO YACTULIBI B 3THX YCIOBHIX
paccuMThIBaTh KJacCH4eckuM oOpa3om?

BbruvcnuTh IUIOTHOCTH rasza, AJii KOTOPOro HamOojee BEposTHAs CKOPOCTh MOJIEKYJd Ipu
HOpMaJIbHOM aTMoc(epHOM aaBieHuH coctasiseT 400 m/c.

Onpenenure YUCI0 MOJNEKYJ U KOJIMYECTBO MOJIei BOJIbI B OyThUIKE BMECTUMOCTBIO 0,33 1
Cxarpli  a30T, UMeEBIIMM  nepBoHauanbHO  Temneparypy 400 K, chHauana  oueHb
ObIcTpo(aauabdaTHYeCKn) paclIupuiii 10 oObeMa 7 JI, a 3aTeM O4YeHb MEIJICHHO(M30TEePMUUECKH ),
cxanu. B o6oux npoueccax f1aBiaeHne U3MEHAI0Ch B 4 pa3a. Haiitu: 1) o0bembl raza B HauaabHOM U
KOHEYHOM COCTOSTHUSIX; 2) M3MEHEHHE CpefaHe apu(METHIeCKOW CKOPOCTH MOJIEKYJ a30Ta B
a71abaTHYecKoM MpolLecce.

Kucnopon, naxomsimmiicst npu nasnenun 0,5 MIla u temnepary- pe 350 K, moaseprinu cHauana
U30TEPMHUECKOMY pacIIUpeHHIo OT oobeMa 1 1 10 oObema 2 11, a 3aTeM n300apHOMY PaCIIUPEHHUIO,
B pe3yjbTaTe KOTOporo o0ObeM rasa yeenuuuics 10 3 j. Omnpenenuts:1) paboTy, COBEPIICHHYIO
ra3oMm; 2) U3MEHEHHUE ero BHYTPEHHEH sHeprun; 3) KOJINYECTBO MOIBEACHHON TEIIOTHI

A3OT HarpeBascs Ipu MOCTOSTHHOM JaBiieHHMH. EMy Obl10 cooOrieHo konmuecTBo TermiaoTel Q = 21
k/[x. Onpenenuts paboTy A, KOTOPYIO COBEPILNI IPU 3TOM ra3, u u3Menenue AU ero BHyTpeHHeEH
DHEPIrUH.

JIByXaTOMHBIN HJl€albHBIN a3 COBEPIIAET MPOLECC, B X0/1€ KOTOPOTo MOJIIpHas TerioeMkocTs C
rasa octaeTcs MOCTOSIHHOM 1 paBHOM 7R/2. Onpenenure mokaszaresb HOAUTPOIBI N 3TOTO Mpoliecca.
WneanbHblil TpexaTOMHBINA ra3 KOJIMYECTBOM BellecTBa V = 2 MoJb 3aHUMaeT o0bemV1 = 10 1 u
HaxoauTcs nof AasieHueM P1 = 250 klla. CHavana ra3 moJaBeprivu M30XOpHOMY HarpeBaHHIO 10
temriepatypsl T2 = 500 K, 3areM — H30TepMHUYECKOMY PACIIMPEHUIO 0 HAYaJIBHOTO JABJICHMS, a
[OCJ€ 3TOr0 B pe3yjbTaTe H300apHOrO C)KaTHsl BO3BPAaTHWIIM B IEPBOHAYAIBHOE COCTOSHHE.
[Toctpoiite rpaduk nukia u onpenenaute repmudeckuit KITJI mukoa.

B xotiie mapoBoii mamuHel Temnepatypa pasHa 400 K, a remneparypa xonoaunsHuka 300K. Kakosa
TEOPETUYECKH BO3MOXHAsi MaKCUMallbHasi paboTa A MallIMHBIL, €clii B TONKe coxkeHo SOOKT apoB ¢
yjiesbHOM TernoToit cropanus 1,26-107 JIxk/xr
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21. I[Ba MOJIA UACAJIbHOT'O I'ada CHadYajla U30XOPHUYCCKU OXJIaAWIN, a 3aTEM I/I3o6ap1/1qecm/1 pacuInpuIn

TakK, 4TO TEMIIEpaTypa rasa craja paBHa nIepBoHadaabHOM. HailTu npupalieHne sSHTpOnuy ra3a, eciu
€ro JaBJIEHUE B JAHHOM IIpoLiecce U3MEHMIIOCh B n = 3,3 pasa.

22. Jlen maccoit m1=2kr npu temmepartype t1=0C° Obu1 mpeBpaiieH B BOAY TOH ke TeMIEpaTypsl €

MOMOILBIO Tapa, uMmeroniero temmneparypy t2=100C°. Onpeaenuts Maccy m2 MU3pacxoJ0BAHHOTO
napa. KakoBo nusmenenue AS s3HTPONUM CUCTEMBI JieI-11ap?

IIpumMepHbIii NepedyeHb MPAKTHYECKUX 3aIaHUI 1151 IK3aMeHa (2 cemecTp)

1.

2.

Onpenenutb HaIPsHKEHHOCTD AJIEKTPOCTATUYECKOTO 0JIs E B 1IeHTpe KBaipaTa co CTOPOHOM a, eciu
B TPEX BEpILIMHAX KBaJpaTa HaXOAATCS OJJMHAKOBBIE TOUEUHBIE 3aps/Ibl (

ToHKast HUTh COTHYTA B MOJIyOKPYKHOCTb U 3apsbKEHA TaK, YTO 3JIEKTPUUECKUM 3apsi paBHOMEPHO
pacripeniesieH 1o ee JuinHe. KakoB paguyc 3Toi MOIyOKPYKHOCTH, €CIIM U3BECTHO, YTO B LIEHTPE €€
KPUBHU3HBI HanpspkeHHOCTh ot 10 kB/M, a morenmman 630 B.

Ha puc. €1=1,5 B, €2=3,7 B u conporusnenus R1=10 Om, R2=20 Om u R=5,0 Om. BuyTtpennue
COIPOTHUBIICHUSI UCTOYHUKOB IpeHeOpexumo Maibl. Onpenenure: 1) 3HaueHUE U HAIIpaBIEHUE TOKA
4yepes CONpoTHUBIIEHUE R; 2) TEIIOBY0 MOIHOCTB, KOTOpasi BBIAENIAETCS HA CONTPOTUBIEHUH R.?

R
€2
I—
£y, | R;
[ 1
| |
R

Kakum 1omxKHO ObITh cOMpoTHBIEHKHE R 3nekTprueckoi nenu, n300pakeHHOM Ha pUCYHKE, YTOObI
TOK, TEKyIIUU 1Mo Hemy, OblT paBeH [=0,5 A, ecnmu C=5 mx®, U=200 B, yacTora nepeMeHHOr0 TOKa
v=100 I'1?

C.

R
I

Tox [=100A Teyer mo TOHKOMY ITPOBOJHHUKY, U30THYTOMY Tak, KakK IOKa3aHO Ha pucyHke. Haitn
MHAYKIMIO B MarHuTHOrO nosisg B Touke O KOHTypa, €CJIM paguyc M30THYTOM 4acTH MPOBOAHMKA
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10.

11.

12.

R=0,1 m, a ctopona kBaspara a=0,2 m

[To AByM mapauiesibHBIM MPSIMBIM MPOBOAAaM AMHHON | = 1 M KaKAblii TEKyT OJMHAKOBBIC TOKH.
Paccrosiare d mexay npoBogamu paBHo 1 cM. Toku B3aumoseiictBytoT ¢ cuoit F = 1 mH. Haittu
cuty Toka | B mpoBogax

Karymka cocrout u3 N = 75 BUTKOB U uMeeT conpotubiieHne R=9 Om. MaruutHblil 1OTOK yepes ee
nornepevyHoe ceueHue Mensercs nmo 3akony @ = kt, rme k= 1,2 mB6/c. Onpenenure: a) s.1.c.
MHAYKIHMH, BO3HUKAIOIIYI0O B 3TOM KOHTYpE; 0) CHIly MHAYKIMOHHOTO TOKa; B) 3apsl, KOTOPBIN
IIPOTEYET IO KOHTYPY 3a IEPBBIE 9 C U3MEHEHMUSI TTOJIA.

OneKTpoH, ycKopeHHbI HanpsbkeHuemM U=200 B, Bnetaer B OJHOPOJHOE MarHUTHOE TOJE C
unaykuued B=0,7-10-4 Tn nepneHauKyIIpHO CHUIOBBIM JIMHHAAM. HaliT paauyc OKpy»HOCTH, 110
KOTOPOM JIBUKETCSI 3JIEKTPOH B MAarHUTHOM I10JI€ U TIEPUOJ €T0 BpaIllEHHUS.

WNunyktuBHOCTh L KaTymku (6e3 cepaeunuka) pasHa 0,1 mI'H. Ilpu kakoii cune toka | sneprus W
MarHuTHoro noJjs pasHa 100 mxJ[x

PaccrosiHue Mexay AByMs KOTepeHTHBIMM HCTOYHHMKaMu cBera (A=0,5 MkM) paBHO d=0,1 mm.
PaccTossHue MexIy HHTEpQEpEeHUMOHHBIMU II0JIOCAMH Ha DJKpaHe B CpeAHEeW dacTu
uHTephepeHIIMOHHON KapTHHBI paBHO Ax=1,0 cMm. OnpenenauTs paccTosHME OT MCTOYHHKOB J10
JKpaHa

IIn0cKoBBIMyKIIasl JIMH3a BBITYKJIOW CTOPOHOM JIEKUT Ha CTEKISHHOM IUTacTUHKE. B oTpaxeHHOM
cBeTe ¢ NIMHOW BoiHBI A = 0,6 MKkM HaOmogaercs mHTepdepeHuoHHas kKapTuHa. Cuuras, 4To
panuychl MHTEP(EPEHLIMOHHBIX KOJEL I' MHOI'O MEHbIE paguyca KpUBU3HBI JHH3BI R=1,2 M,
OTpeieNIuTe: a) TOJNLIUHY CJI0s BO3yXa TaMm, I'/ie BUIHO NEpBOe cBeT0e Koblio HptoToHa, 6) pamuyc
IIEPBOTO KOJIbLA

Mexy AByMs ILTOCKONApaJIeIbHBIMU CTEKISIHHBIMU IUIACTUHKAMM TOJOXWJIA OY€Hb TOHKYIO
IIPOBOJIOYKY, PACIIOJIOKEHHYIO MapajIEIbHO JUHUHM COIPUKOCHOBEHUS TUIACTUHOK U HAXOASIYIOCS
Ha pacctostHuu L=75 MM oT Hee. B oTpakeHHOM cBeTe C MHOW BOJHBI A=(0,5 MKM Ha BepxHEH




Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeCTBa

13.

14.

15.

16.

IUTACTUHKE BUJHBI MHTep(epeHLnoHHble nojockl. Ompenenure aAuaMeTp MONEPEYHOro CEYEHUs
IIPOBOJIOYKH, €CJIU Ha NPOTskeHUH a = 30 MM HacuuThIBaeTCs m = 16 CBETJIBIX MOJIOC

Ha menp mupunoit a = 0,05 MM nagaeT HOpMaIbHO MOHOXPOMATHYECKHUM CBET C JIJTMHOMN BOJIHBI A =
0,6 MxM. OrmnpenenuTb Yroia @ MeXAy IE€pPBOHAYAJIbHBIM HAlpaBICHUEM IIydKa CBeTa U
HAIPaBJIEHUEM HA YETBEPTYIO TEMHYIO TU(DPAKIUOHHYIO II0JI0CY

JudpakuuonHas peuieTka ycraHoBiieHa Ha pacctosHuM 80 cM oT skpaHa. Ha pemerky mamaer
MOHOXpOMaTHUYECKU CBET ¢ JUIMHOM BosHbI 0,65 MkM. Ha skpaHe paccrosiHue Mexay MakCUMyMaMu
IEpBOr0O M BTOpPOro mopsjaka paBHO 5,2 cM. CKOJIBKO BCEro MaKCUMyMOB o0Opa3yeT »3Ta
I(paKkInOHHAs perieTka’?

Kakyto tpyOky c pactBopom caxapa (C-{) HeoOXOAMMO NOCTaBUTh MEXAY JBYMs CKpEIIEHHBIMU
MOJISIPU3aTOPAMH, YTOOBI HHTEHCUBHOCTH CBETA, BBHILIE/IIETO U3 BTOPOTO MOJISPU3aTOpa, OKa3aiach B
3 paza MeHbIIE MHTEHCUBHOCTH €CTECTBEHHOIO CBETa, MAJAloLIEro Ha IEpBbIM MOIApU3ATOpP?
CuutaTh, 9YTO yACIHHOE BpalleHHWE pacTBopa paBHO 6,23 rpan/(% -m), TpyOka mormomaer 15%
IIPOXOJSAIIETO YEPE3 HEE CBETA, MOJISIPU3ATOPHI IPO3PAUHBI

Onpenenutb, BO CKOJBKO pa3 YMEHBUIMTCS WHTEHCHUBHOCTh CBETA, MPOIIEIIIEr0 dYepe3 JBa
MOJIIPU3aTOPa, PACIOJIOKEHHBIE TAaK, YTO YroJl MEXIy HX IJIaBHBIM IIOCKOCTAMHU o = 60°, a B
KaXKJIOM U3 MOJIIpU3aTOPOB TepsieTcsi 8% MHTEHCUBHOCTH IMAJal0IIEeTo Ha HETO CBEeTa

IpuMepHbBIii NepeyeHb MPAKTHYECKUX 3a/IaHUil 1151 3a4eTa ¢ oueHKoii (3 cemecTp)

1.

YepHoe Teno Harpenu ot temmneparypbl 600K no 2400K. Bo ckonpko pa3 yBenuuuiach ooOmias
TEIUI0Basl dHEPrus, nzinydaemas Teaom? Ha ckoiapko M3MEHMIach IJMHA BOJIHBI, COOTBETCTBYOIIAS
MaKCHMYyMY SHEPTUH U3Ty4EHUsI U CIEKTPaJIbHBIN COCTaB U3IIy4eHUs?

OnpenenuTh HAaUMEHBUIMHA 3a7epKUBAIOLINI MOTEHIMAJ, HEOOXOAMMBIA s TpeKpallieHus
OMHUCCHUH C TIOBEPXHOCTU (POTOKATO/IA, €CITM OH OCBEIACTCS U3TyYCHHEM C IITHHOM BOTHBI 0,4 MKM,
a KpacHas IpaHMIla 1jisl MaTepuana katoja paBHa 0,67 Mkm

doton c¢ osHepruer 1 M»dB paccessics Ha CBOOOJHOM TOKOWBIIEMCS JJeKTpoHe. Haiitu
KUHETHUYECKYIO SHEPIHIO AJIEKTPOHA OTJIauH, €CIM B pe3yJbTaTe paccesHUs JUIMHA BOJHBI (OTOHA
U3MeHmIach Ha 25%

[Ipy OBMKEHUM YACTHIBI BAOJNb OCH X CKOPOCTh €€ MOXKET OBbITh OIpelesieHa C TOYHOCTBIO

(ommbkoi) 1o 1 cm/c. HaiiTu HeompeneneHHOCTh KOOPAWHATHI, €CIM YacTHIeH sBisercs: 1)
AJIEKTPOH, 2) npobunka maccou 0,1r
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o

10.

CoOcTtBeHHass (QYHKIHMSA, OMNMCHIBAIOIIAS COCTOSIHUE MMKpPOYAcTHULbl B OECKOHEYHO ITyOOKOH
y/n(x):Csin@x

NOTEHLMAJIbHON siMe IupHHON {, UMeeT BUA I . Wcnonw3yst ycnoBUs HOPMUPOBKH,

OIpeneNnThb NOoCTOSIHHYIO C.

BbraucinTh paanycsl EPBBIX TPEX OPOUT JIEKTPOHA B aTOME BOJIOPOIa

Haiitu HanOosbIyI0 1 HAMMEHBIIYIO AJIUHBI BOJIH cepuu [lamena B ciekTpe u3iryueHust BOAOpOAa.

CpaBHI/ITB IMMOJIYYCHHBIC 3HAYCHHUA C JJIMHAMUA BOJIH BUAUMOI'O U3JTyYCHUA
192
IlepBoHavasibHas Macca M30TONA UPUAMSA /7 paBHAa M = 5 r, mepuoj nojiypacnajga 75 CyTOK.

Onpenenute, CKOJIBKO Aep pacnajaercs 3a 1 cekyHay B 3ToM npenapaTe. CKOJIbKO aTOMOB 3TOIO
npemnapara ocraHercs yepe3 30 CyTOK M BO CKOJIBKO pa3 M3MEHHUTCS! aKTUBHOCTH Iperapara 3a 3TO
Bpemsi?

B nenTpe coiHIa mpoTeKaeT TEpPMOsIIEpPHAs PEaKIHs CHHTE3a Tesids U3 BOAOPOJa, B KOTOPOH M3
YeThIpeX IMPOTOHOB 0bpasyercs sAapo He* u 1Ba mosurpona. 3anummre 3Ty peakiuio. Kakue ere
YacTULIBI 00pa3yroTcs B HEN?

Kakoe konmdectBo U?® «BBITOpaeT» 3a rofl B AEPHOM PEaKTOpe C HIEKTPUUECKOH MOMHOCTHIO 1
I'Bt u x.a. 38%? CuuraTh, YTO pacmaja sSAep ypaHa MOJ JEHCTBUEM TEIUIOBBIX HEMTPOHOB
IPUBOJUT K 00pa30BaHMIO H30TONOB KCEHOHA-141, cTpoHIM-92 U TpeX BTOPUYHBIX HEHTPOHOB.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTallUW, IMOKa3aTeJu M KPUTEPHUU
OlleHUBAHMUS:

[IpomexyTouHass arrectauus no AucuuiinHe «®du3uka» BKIOYAET TEOPETHUECKUE
BOIIPOCHI, MO3BOJJIAOIINEC OLUCHUTL YPOBCHDb YCBOCHU A O6y‘IaIOH_[I/IMI/IC$I 3HaHHﬁ, " MMPAKTHUYICCKUC
3aJJaHusl, BBISBIIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHHIA, TPOBOAUTCS B popMme
sk3amena (1, 2 cemecTp) u 3auera ¢ oLeHKO (3 cemecTp).

JK3aMeH — yCTHBIN, K1accuueckuil. B kaxkiom Ousere 2 TeopeTnueckux Bonpoca u 1 3amayqa.
Jns nonydenus oueHkH «OTINYHO» UITH «XO0POILI0» 0053aTeNIbHO MTPAaBUIIBHOE PEIICHUE 3a/auu.

Kputepun BbICTaB/IeHUsI IK3AMEHAIMOHHOI OLIEHKH:

— Ha OIEHKY «OTJIHYHO» — OOYydYalolIUiCsS [OJDKEH TIOKa3aThb BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro marepuasia, CBOOOJHO BBIMOJIHATH MPAKTUYECKUE 3aJaHusi, CBOOOJHO OMEpUPOBATH
3HAHUSIMH, YMECHHUSMH, TIPUMEHATh WX B CHUTYaIlMSX TOBBIIICHHON CIOKHOCTH, OOYyYarOIIHiACs
JIOJKeH o0JajaTh 3HAHUAMU HE TOJIbKO Ha YpOBHE BOCHPOU3BENEHUS U OOBSICHEHUS
uH(pOpMAIIMK, HO ¥ MHTEIUICKTYaIhbHBIMA HAaBBIKAMHU PEIICHUS MPOOJIEM U 3a]1a4, HAXOXKICHUS
YHUKaJIbHBIX OTBETOB K MpoOIeMaM, OIICHKU U BIHECEHUS! KPUTHUUYECKUX CYKICHUI;

— Ha OLEHKY «X0pomo» — oOydarommuiics JODKEH TI0Ka3aTh CpEeIHHH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYNTENIbHBIC OIIMOKN, HETOYHOCTH, 3aTPYTHEHHS IIPU aHATUTHIECKUX OTIEPALIUsX, IepeHOCce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUU;

— Ha OIICHKY «YHOBJIETBOPUTEJIBLHO» — CTYJCHT JOJDKEH MOKa3aTh MOPOTOBBIA YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI, TO €CTh OH JOJDKeH UMETh 3HaHUS Ha ypOBHE
BOCTIPOM3BEJICHUSI H OOBSICHEHUS HH(POPMAIINH, MHTCIUICKTYaIbHbIC HABBIKK PEIICHUS TTPOCTHIX
3aJa4; B XOJ¢ KOHTPOJbHBIX MEPOMPHITHIA JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBHE
OTJICITBHBIX 3HAHW, YMEHUW, HABBIKOB, 00YUYAIONTUICS UCIIBITHIBACT 3HAYUTEIHHBIC 3aTPY THECHUS
IIPY ONEPUPOBAHUU 3HAHUSAMU U YMEHUSMHU MIPHU UX MIEPEHOCE HA HOBBIE CUTYAIUH.

— Ha OLICHKY «HeY/I0BJeTBOPUTEIbHO» — PE3yJIbTaT 00yUCHHs HE TIOCTUTHYT, KOMIIETCHIIUN HE
c(hOpMHUPOBaHBI, CTYJICHT HE MOXKET MOKa3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHUS U O0BICHEHUS
uH(pOpMaIINU, HE MOKET MTOKA3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 33]1a4.

3a4éT ¢ oueHkoii 0OyJaromuecs MoJy4alT B pe3ysibTaTe BHIMOIHEHHs BCEX BUIOB paldoT,
IPEIYCMOTPEHHBIX B 3 CeMecTpe H3y4YeHHs AWCHUIUIMHBL. Bce BHABI paboT OIEHHBAIOTCS
npenojaBaTesieM, COTJaCHO yCTaHOBJICHHOW PEHTHMHTOBOM IIKaje uisi JaHHOro cemecTtpa. B
ciayyae HeBbIMoOgHeHUs oOydarommmcs 20% - 30% ot oOmero uywucia BUIOB pador,
MPEeIyCMOTPEHHBIX B 3 ceMecTpe WJIM TpPU BO3HHUKHOBEHHH CIIOPHBIX CHUTyallui, 3ader
npoBoAuTCcs B (hopMe cobeceoBaHMsI IO BOIIPOCaM M 3aJjaHHsIM COTJIACHO NEPEYHIO BOIIPOCOB U
MPAKTUYECKUX 3aJaHUN K 3a4€TY C OLIEHKOM.

Kputepun BbICTaB/IeHUsI 32a4€THON OIl€HKU:

— Ha OLIEHKY «OTJIUYHO» — PE3YJIbTUPYIOUIHI PEUTUHT 00YyYaroerocs JOIKEeH COCTABIATh
85 — 100% ot MakcHMMaJIbHOM CyMMBI 0ayuTOB 3a cemecTp. OOyJaromuicsl MOKa3bIBaeT BHICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIIyOoKoe
3HaHME Yy4eOHOro marepuaia, CBOOOJHO BBINOJHSAET MPAKTUUYECKHE 3a/JaHus, CBOOOIHO
OTepUpyeT 3HAHUSMHU, YMEHUSMH, HaBBIKAMH TMPUMEHEHHUS WX B CHUTYyalHsIX MOBBIIICHHON
CJI0KHOCTH;

— Ha OIICHKY «XOPOILI0» — Pe3yIbTUPYIOLINI PEUTHHT 00yUaroIerocs J0KEeH COCTaBIsATh
70 — 84% ot MakcUMaJIbHOH cymMMBI OaimoB 3a cemectp. OOydaromuics JTOJHKCH TOKa3aTh
CpeIHui ypoBeHb CPOPMHUPOBAHHOCTH KOMIETECHIIHMIA: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIOMTyCKAIOTCS HE3HAYUTEIbHBIE OIMMOKH, HETOYHOCTH, 3aTPYAHEHUS IIPH aHATUTHYECKUX
orepausx, epeHoce 3HaHU U yMEHH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH;

— Ha OIICHKY «Y/0BJIETBOPUTEIbHO» — PE3YIbTUPYIONIHIA PEHTHHT 00yUaromerocs JOKeH
coctaByATh 50 — 69% OT MakcUMaIbHON CyMMBbI 0ayioB 3a cemecTp. CTYJeHT JOJDKEH MoKa3aTh
MIOPOTOBEIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHITHI, TO €CTh OH JOJDKEH MMETh 3HAHHS Ha
YpOBHE BOCIIPOM3BEACHHS U OOBSCHEHHS MH(DOpPMALNU, WHTEIUICKTYaIbHbIe HABBIKH PEIICHUS
NPOCTHIX 337a4; B XOJ€ KOHTPOJBHBIX MEPOTPHUATHIA MOMYCKAIOTCS OIIMOKH, IPOSBISIETCS
OTCYTCTBHUE OT/AETHHBIX 3HAHUI, YMEHHM, HABBIKOB, 00YYAIOIIUNCS UCTIBITHIBACT 3HAUYNUTEIbHBIE
3aTpyIHEHUS TPU ONIEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMU TIPU UX TIEPEHOCE HA HOBBIC CUTYAIIHH.
— Ha OIEHKY «HEYAOBJIETBOPUTEIBHO» — PE3yJIbTUPYIOMIUNA pPEUTHHT 00ydaromerocs



cocrapisieT MmeHee 50% OT MakCHMMaJbHOM CyMMBI OaJlJIOB 3a CEMECTp pe3ysibTaT 0OydeHUs He
JOCTUTHYT, KOMIIETEHIIMA HE C(OPMHUPOBAHBI, CTYJICHT HE MOXET IOKa3aTh 3HAHMS HA ypOBHE
BOCTIPOM3BEICHUS U O0BSICHEHUS] HHPOPMAIIUH, HE MOXKET [MOKa3aTh UHTEJUIEKTyaIbHbIE HABBIKU
pemiCHus NPOCTHIX 3a4aY.



