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PabouasmporpamMmma uCIUIUIIHHBL « DU3HUECKUN TIPAKTHKYM» COCTaBIICHA B
COOTBETCTBHH C yUeOHBIM IUTAHOM TI0 TIporpamMMme OakanaBpuata Ilegaroruueckoe
odpasoBanme (¢ AByMs NpouasiMu oaroroBkn) («MaremaTuka u puznka),
YTBEPKICHHBIM:

J1s1 O4HOM popmbl 00yueHust « 27» utons 2025 rona;

JUIs 3a09HOU (hopMbI 00yueHust «_27» utoas 2025 rona;

PaGouasmporpaMMa IHUCIUIUIMHBEI OA0OpeHa Ha 3aceqaHu  Kadeapsl
«Marematuka u ¢pusuka» 01 centsopsa 2025roqa, mpotokos Nel

PaGouyro nmporpamMmmy coctaBui
Crapmmii npenogaBaTenb Kadeapsl
«Marematuka u pusnka» JI.H. Huxudopona

CornacoBaHo:
3aBeayromuii kadeapou

«Marematuka u hU3NKa» M.B. I'aBpuiibunk

Crnernuanuct 1o yueOHO-MeTOAUYECKON padoTe
y4e0HO-METOIMYECKOT0 OTAeIIa I'.B.KazankoBa

HavanpHuk ynpaBieHus N.B. I'puropenko
00pa30BaTeNbHON JESTENIbHOCTH



1. OBPBEM JIMCIIUIT/IMHBI

Bcero: 10 3aueTHbIx eauHuUIbI TpyaoeMkocTH (360 akageMuueckux vaca)

Ounas ¢popma o0y4eHus

N Ha Bcro CemecTp
Bup yueOHoii padoThl
AUCHHUILIHHY 2 3 4 5
AyAUTOpPHBIE 3aHATHS
(koHTaKkTHas padora ¢
npenojgaBaresieM), Bcero 204 48 48 48 60
yacoB
B TOM 4YucJjie:
Jlexuu - - - -
JlabopaTopHBIe pabOTHI 204 48 48 48 60
CamocrosiTesibHasi padora
(Bcero uacos), 156 60 24 24 48
B TOM YHCJIE:
IMoaroToBka k sK3aMeHY (3a4ETy) 72 18 18 18 18
Jpyrue BUJibl CaMOCTOSATENBHON 84 42 6 6 30
paboThl
Bug npomekyTo4HOM aTTecTauMu
3a4er 3a4er 3ayer 3a4er
(3a4er, SK3aMeH):
O0mast TPy10eMKOCTh AU CUMIJIMHbBI
H TPYA0EMKOCTh 110 ceMecTpaM B 360 108 72 72 108
yacax:
3aounas ¢opma o0yueHusn
., Ha Bcro Cemect
Bup yueOHoii padoThl P
AUCHHUILIHHY 5 6 7 8
AyIHMTOPHBIC 3AHATHS
(koHTaKTHas padoTa ¢
npenojgaBaresnaemM), BCcero 38 6 10 10 12
qacoB
B TOM 4YHucCJ1e:
Jlexnun - - - _
JlaGopatopHbie paboOThI 38 6 10 10 12
CamocrosiTesibHasi padora
(Bcero yacos), 322 102 62 62 96
B TOM YHcJje:
IToaroToBka k sK3aMeHy (3a4eTy) 72 18 18 18 18
Jpyrue BHIbI CAaMOCTOSTEIbHOU 250 84 44 44 78
paboTsl
Buj npome:kyToO4YHOI aTTecTanuu
3a4er 3a4er 3ayer 3a4eT

(3aueT, IK3aMeH):
O0masi TPyA0eMKOCTh AU CUMIIJIMHbBI
H TPYAOEMKOCTH 110 ceMecTpaM B 360 108 72 72 108
yacax:




2. MECTO JNCIIUAIIJIMHBI
B CTPYKTYPE OEPA30BATEJBbHON TPOT'PAMMBI

HuctmiuimHa «®U3WYecKuii MPAKTUKyM» OTHOCHTCA K 4acTh (OPMHUPYEMOW YYaCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHUH biokal.
OcBoenne 00ydYarOUIMMUCA AUCUUIUIMHBL  «OOImUN (U3NUECKUN MPAKTUKYM»OIUPAETCS Ha
3HAHUS, YMEHMs, HABBIKM M KOMIIETCHLMH, INPUOOPETEHHbIE B pPE3YylbTaTe OCBOCHHUS
IPEIUIECTBYIOUX JUCIUILINH!

- MaremaTnuecKkui aHaIu3;

-O6mas gusuka;
3HaHUs, YMEHUS M HAaBbIKM, IIOJY4YEHHbIE IPU OCBOCHHMU AUCHUILIUHBI«OOIMA
¢u3nUecKkuil TPAKTUKYyM» SIBISIOTCS HEOOXOIUMBIMHU ISl OCBOCHHUS IOCIIEAYIOIINX
aucuuiuinH 1 pasaenos OOIL:

-IIpakTHKyM O peeHnto (U3NIECKUX 3a/1a4;

-Teoperuueckas (puzuka;

-du3nKa NoJaynpoBOAHUKOB;

-Hayuno-uccnenoBarenbckas padora.

3. INTAHUPYEMBIE PE3YJbBTATBI ObYUHEHUSA

[{enpro OCBOCHHS AUCUUIUIMHBI «PU3NUECKUN TPAKTUKYMY SIBJISIETCA:
[Tpuobperenue 3HaHUI, YMEHHUI U HABBIKOB, HEOOXOAUMBIX ISl SKCTIEPUMEHTAIBLHON paboThI,
CrocoOCTBYIONTUX (POPMHUPOBAHUIO TICIIOCTHON €CTECTBEHHOHAYYHOW KaPTHUHBI (PH3UIECKOTO
MUpa U JJ1 OCYIIECTBICHUS CIEIYIOMNX BUAOB MPO(hecCHOHATBHOM e TEIbHOCTH:

HAaYYHO-UCCICAO0BATCIIbCKAA,

HayYHO-MHHOBAIIMOHHAsA

OpraHM3aIMOHHO-YIIPaBICHUCCKAS,

neaarornucCKkas u NpoOCBETUTCIIbLCKAA
C IIPUMCHCHUECM 3KCIICPUMCHTAJIbHBIX MCTOIOB.

Kommnereniuu, GopMUpyeMbIE B pe3yIbTaTe OCBOCHUS AUCIUTUINHBL
- CIIOCOOHOCTH OCBAaMBATh M UCIOJIb30BaTh 0a30BbIe HAYUHO-TCOPETHUCCKHIE
3HAHUS U MPAKTUYCCKHE YMEHUS 110 PEAMETY B MPOPECCHOHAILHOM
nesirenbrocTH (IK-3);

NHaukaTopbiuIeCKpUIITOPHIYaCTUCOOTBETCTBYIOIEHKOMITETEHIINH, pOPMHUPYEMOI
BIPOLIECCE U3YUYCHUS TUCUUIUIMHBI «PU3NYECKUN TPAKTUKYM», OLIEHUBAIOTCS MPU
MTOMOIIIXA OLICHOYHBIX CPEACTB.

[Inanupyemble pe3ynbTaThl 0OydeHHss 10 mucuuiuimee «DU3MUYECKUN MPaKTUKYM»,
WHMKATOPBI JOoCTHX)eHHs KoMiteTeHIui [1K-3, mepedeHs OIeHOUHBIX CPEICTB



Ne Kon HaumenoBanue Kon [Inanupyemble HanmenoBanue
/0 | MHIMKATOpa | MHIUKATOpa JOCTHXKEHUS | IIAHUPYEMOTO pe3yabTAThI OLIEHOYHBIX
IIOCTHKEHUS KOMIIETEHITUN pe3yiibraTta 0o0y4JeHHUS CpEICTB
KOMIETEHIINH 00y4YeHHS
1. | UO-1nxs 3HaTh: 3 (MO-1k-3) 3Haer: - cobecenoBaHue;
0a30BbIC HAYYHO- npejcTaBicHue o | - YCTHRIM OMPOC;
- OLICHKa
TEOPETUYCCKHE 3HAHUS H CHUCTEME CPEJICTB M OTIerTa
IpaKTU4YeCKHe  yMEHHMs crnoco6oB naGopaTopHoii
10 peaMeTy B OIIEHMBAHMS, 0 | pabotsr;
npodeCCUuOHATBLHON NPUHATBIX HOPMaXx | - OLCHKA W aHAIN3
JIESITENIBHOCTH. OLICHUBAHHUS 3ariuTRI
oT4eTa 1o
PEIMETHBIX .
nmabopaToOpHOA
pe3yJIbTaTOB paGoTe;
00pa30oBaTeNbHON | - 3auer
JEITENLHOCTH
2. | UI-2nk-3 Vmers: ocBauBath u | Y (MJ-2nx-3) Vmeer: - cobece10BaHME;
HCIIOJIB30BaTh  0Aa30BBIE -OCYIIECTBJIATh - YCTHBIM OTIPOC;
- OLICHKAa
HAYYHO-TCOPETHUCCKHUEC OLIEHHBAHKE OTI‘-IleTa
3HAHUS W TPAKTHYCCKUE IPEIMETHBIX naGopaTopHoii
YMEHHUSI 10 TMPEIMETY B pe3y/IbTaToB padoThI;
npodecCHOHATbHON 00pa3oBaTeIbHON | - OLCHKA M aHAIu3
JIEATENBHOCTH JIESITENIBHOCTA ~ Ha | SauThl
oT4yeTa 1o
OCHOBE .
nabopaTopHoOi
npe/yiaraeMbIx paGoTe;
KPUTEPUEB U HOPM. | - 3auer
- noadupathb
KOHTPOJIBHO-
U3MEPUTEITbHBIC
MaTEPUAIBI,
aJeKBaTHEIE
3a1a4aM
- HA OCHOBE
aHagu3a
pe3y/IbTaToB
KOHTPOJIS
BBISIBJISITD
TPYAHOCTH
yaeOHOM
JIEITENBHOCTH,
IPOCKTHPOBATH
paboty 1o
KOPPEKIHH
pe3yJIbTATOB.
3. | U-3nk-3 Bnanets: crocoonoctsio | B (M/1-3k-3) Baaneer: - cobecenoBaHue;
0CBanBaTh 51 - OIIBITOM | ~ YCTHBIM OTPOC;
- OCHKa
UCIIONB30BaTh  0a30BbIE OCYIIECTBIICHUS Oruera
HAYYHO-TCOPETHUECKHUEC KOHTPOJIS 1a6opaTOpHO
3HAHUS U TPAKTHYECKUE pe3yIbTaTOB paGoThI;
YMEHHUSI TIO0 TMPEIMETY B o0yueHus, - OLICHKA 1 aHaJIu3
po(heCCHOHATTLHOMIESAT 00001EeHus p | 3aumThl
oT4yeTa 1o
€JbHOCTH aHajau3a .
nmabopaTopHOH
pe3yIbTaToB paGore;
- OIIBITOM | - 3auer




CaMOCTOSITENILHOTO
POCKTHUPOBAHUS
KOHTPOJIbHO-
M3MEPUTENIbHBIX
MaTepHuaoB

- OIIBITOM
WH/IMBUYaJIbHOU U
IpyNIoBoi padoThI
o KOPPEKLIH
pE3yJIbTaTOB
00yJeHus

4. COIEP) KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TEMAaTHYECKHH IJIaH
Ouynas popma 00yueHust

Howmep KoandecTBo uacoB
KOHTAKTHOM pa0doThl ¢ penoiaBareieM
pa3aena] HaumeHoBanue pasnuena, TEMbI
JlaboparopHbie
a, JIUCLUTUIVHBI Jexuun
paboTHI
TEMBI
OuHoe 3a04HOE o4HOE 3a049HOE
2 ceM SceM 2 ceM 5 ceMm
P1 | OCHOBBI MEXaHUKHU - - 48 6
3 ceMm 6 ceM 3 ceMm 6 ceM
P2 | OcHoBBI MOJIEKYJISIPHON - - 48 10
(U3HUKY ¥ TEPMOTUHAMUKHU
4 ceMm 7 ceM 4 ceMm 7 ceM
P3| OCHOBBI 3JIEKTPOJUHAMUKHI - - 48 10
5 cem 8 cem 5 cem 8 cem
P4 | OcHOBBI ONTUKH, AaTOMHOHN B - - 60 12
sJIepHON (DUBUKHI
4.3. JlabopaTopHbIe 3aHATHS
Haunmenosa
Homep HHE
TpyaoeMKOCTh, Yachl
pasaeJ pasnena, HaunmeHoBaHue U COZepIKaHUE Tab0paTOPHBIX
a, TEMBI pabot
HNCIUITIINH
TEMbI A a OYHas1 3a04YHasn
bl
2 ceM 5 cem
P1 OCHOBBI Brognoe 3ansarue. [IpubopHas HOrpenHOCT IPU 4 -
MEXaHUKHA | IPSIMOM M KOCBEHHOM u3MepeHnuu. CiaydaitHas u
cuctemarmdeckas omuoku. O6paboTka
Pe3yIbTaTOB B MPOCTEHUIINX H3MEPEHUAX (TIpH
M3MEpPEHUH JIMHENHOIO pa3Mepa, IUI0IAau U
00BéMa 00BEKTa)
W3yuenue Broporo 3akoHa Hpl0TOHA ¢ MOMOIIIBIO 2 1
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MalnHbl ATByJa

OrnpeneneHre MOMEHTA HHEPLMH TEIa METOI0M 2 1
TpUHISIPHOTO IToBECA
OmnpeneneHre MOMEHTa HHEPIMU TBEPJOTO Teia 2 -
OnpepencHue yCKOPEHHUs: CBOOOTHOTO MaICHUS 4 -
METOAOM (H3MYECKOTO MITHHKA
ITpoBepka 3aKOHOB COXpaHEHHS UMITYIIbCA 2 -
WIHEPTUHI
IIpoBepka  OCHOBHOTO 3aKOHa  JUHAMHKA 4 1
BpaIaTeIbHOTO IBIKCHHUS
OmnpezneneHne CKOPOCTH TMONETa MYIH METOIOM 2 -
0aJTMCTHYECKOTO MasiTHUKA
PyGe:xxHbIii KOHTpOJb 1 2 -
Onpeneneane wmoxyns IOHra wu3 nmedopmanmn 4 1
n3ruba cTepxKHs
OnpezneneHue MOAYsl yIPYrOCTH PE3NHBI 4 -
Onpenencare  kod3((UIMEHTAa CHJIBI  TPCHUSA 4 -
Ka4yeHUsI
Omnpenenenne Ko3(GGHULIUCHTa BHYTPEHHETO TPEHHS 4 1
JKHJIKOCTH TI0 METOJLY CTOKCA
N3ydenne rapMOHNUECKHUX KOJIeOaHUi 4 1
Ormpezenenue CKOPOCTH 3BYKa B BO3IyXE IIO 2 -
cOOCTBEHHBIM YacTOTaM BO3IYIIHOTO CTOJOA B
TpyOe
Py0Ge:kHblii KOHTPOJIB 2 2 -
Bcero 3a cemectp 48 6
Cemectp 3 Cemectp 6
P2 OCHOBBI Usmepenue CpeHEeKBaAPaTUIHOMN CKOpOCTH 4 1
MOJIEKYIISP MOJICKYJ ra3a
HOM N3ydyenne 3aBUCUMOCTH CKOPOCTH 3ByKa OT 2 -
(I)I/I3I/IKI/I M | TeMmmepaTyphl pe30HAHCHBIM METOJIOM
TEPMOAMHA | BupryanpHoe HcCCiieloBaHUE HW30MPOLIECCOB B 2 1
MUKHA UJIealIbHOM Tase
OmnpenerneHre OTHOIIEHUS TEIIOEMKOCTEN BO3TyXa 2 1
Py IOCTOAHHOM JIaBJICHUN
Omnpenenenre MOCTOSHHON bosblIMaHa ¢ MOMOIIbIO 2 1
Mojenu onbita [lepena
HccnenoBanue pacrpefieseHusl TepPMOAJIEKTPOHOB 2 -
0 CKOPOCTSIM
Uzmeperne koadpdunmenta auddy3nn BOITHBIX 2 -
apoB
Onpenencare  KO3(pQPUIMEHTa  IUHAMHYECKOU 2 -
BSI3KOCTH BO3yXa
Omnpenencane Kod(h(UIMIEHTa TEIUIOTPOBOIHOCTH 2 -
BO3yXa
Onpenenenne YHUBEpPCAIbHON razoBou 2 1
MIOCTOSIHHOM
Py06exnbIii KOHTPOJIH 1 2 -
Hccnenosanue N3MEHEHUS SHTPOIHHU B 4 -
M30JIMPOBAHHOM CHUCTEME
Onpenenenrie  kKod(pUIMEHTAa MOBEPXHOCTHOTO 4 1
HATSXKCHHUA BObI
Wzmepenne  kodddunueHTa  MOBEPXHOCTHOTO 2 -
HaTAOKCHUA KUIAKOCTU IO METOAY MaKCHUMaJIbHOTO
JIaBJICHUA B ITY3bIPHKEC
Onpeneneane KO3 (UIMEHTa HOBEPXHOCTHOTO 2 -
HaTAKCHUA dKUJIKOCTU C IMIOMOIIBIO KATUIITIAPOB
Onpenenenue ko3 punmenra 00BEMHOTO 2 1
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pacliupeHnd )KUAKOCTU

Onpenenenue ko3 punmenra JUHEHHOT O 2 1
pacliupCHud TBEPABbIX TCJI
OrnpeneneHue yneinbHONW TEMJIOEMKOCTH METaJlIOB 2 1
METOJIOM OXJIAXKJICHHUS
Onpenenenue YIEIbHOU TETIOTHI 2 1
napooOpa3oBaHUs BOJIBI
OmnpenencHue aOCOMIOTHOH ©  OTHOCUTEIBHOU 2 -
BJIAXKHOCTHU
Py0eskHbIii KOHTPOJIB 2 2 -
Bcero 3a cemectp 48 10
P3 OcHoBBl | M3yueHne mapamMeTpoB 3JEKTPUUYECKOTO IOJI 4 -
JIEKTPOAU | C IOMOLIBIO JIBYMEPHOI'O MPOBOISIIEIO CIIOS
HaMHUKH | HA3KOH MPOBOJUMOCTH
[BrKeHHE  3apsHKEHHBIX  YacTUIl B 2 1
DJIEKTPUYECKOM I10JI€
OmnpeneneHue EMKOCTH — KOHJIGHCATOpa  C 4 1
MOMOIIIbIO BOJIBTMETPA 3JIEKTPOCTATUYECKOU
CHCTEMBI
W3mepeHne CONPOTUBIEHUA C  IOMOIIBIO 2 1
BOJIbTMETPA U aMIiepMeTpa
U3mepenne COMPOTUBICHHUS C  ITOMOIIBIO 2 1
MocTa
Omnpenenenne snexTpoasmxkymmeit cuibl (3/1C) 2 -
raJibBaHU4YECKOr0 3JIEMEHTa
HccnenoBanue 3aBUCUMOCTH COINPOTHUBIICHUS 4 -
JIEKTPOJINTA OT TEMIIEPATYPbI
UccnepoBanue 3aBUCUMOCTH COINPOTHUBIICHUS 2 1
MeTaJljia OT TeMIEepaTyphl
Py6Ge:xnblii KOHTpOJIB 1 2 -
N3y4yeHne TepMO3IEKTPOHHOM 3MUCCUU 2 -
W3yyeHre nmosynpoBOIHUKOBOTO JUOAA 2 -
JBI>KeHVe 3apsDKEHHBIX YacTHIl B MATHUTHOM 2 1
noJie
Omnpenenenne COPU30HTATBHOU 2 1
COCTaBJISIIOIIEH HANpPsHKEHHOCTH MAarHUTHOTO
TOJIS1 3€MJIH
V3ydyeHne MAarHUTHOTO TOJS COJIEHOWJA ¢ 2 1
MOMOIIBIO TaTYMKA X0JIId
Omnpenenenne ko3 punreHTa caMOUHTYKITHH 4 1
N3mepeHne UMHAYKTUBHOCTH UM €MKOCTH, 4 -
npoBepka 3akoHa OMa /1715l IEpEMEHHOr0 TOKa
W3yyeHrne MarHuTHOTO NOJISI KPYTOBOTO TOKA U 2 1
CoJICHOWIA
IIpoBepka 3akoHa AMIiepa 2 -
Py06e:xHbIii KOHTPOJIb 2 2 -
Bcero 3a cemectp 48 10
OcHOBBI Onpenenenne GOKyCHOTO PacCTOSHUSA 4 1
P4 | onTHKH, coOuparolei 1 paccenBarolIe JIMH3.
aToMHOM W | OnpejeneHne moka3aresst MPeIoMIICHHsI 2 1
E:91(S)0); (0) JINH3BI
¢u3ukn Onenka napopmarnronHon emxoctu CJI-mucka 2
Nzyuenne 3akona Masroca. 4 1
Omnpenenenre moKa3aTess MPeToMICHHUS 4 -

JKUAKUX U TBEPABIX TEJ C IIOMOIIBIO
pedpakTomeTpa
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OnpeneseHne MOCTOSIHHON AU(PaKINOHHON 4 1

pEIIETKH.
OrnpeneneHne JJIHHBI CBETOBOW BOJIHBI C 4 1

noMouipto kosel HeroTona.

Omnpenenenue ko3 duimenTa Tucnepcuu 4 1

CTEKJITHHOU MPHU3MBI.

Py6e:xHblii KOHTpOJIB 1 2 -

Uccnenosanue TeMInepaTypHoOi 4 1

3aBUCUMOCTH COIIPOTHUBJIEHUS

MOJIYITPOBOJTHUKOB

[TpoBepka 3aKOHOB TEIUIOBOTO H3ITyUYCHUSI. 4 1

Uzyuenue BHemHero Gporodddexra (Ha 4 1

KOMITBIOTEPE).

Omnpenenenne  NocTositHHOW — Punbepra s 4 1

BOJIOPOIOIIOIOOHBIX aTOMOB

W3yueHue criekTpa aToMa BOopo/ia 4 1

CocraB 1 CBOHCTBA CTAOMIILHEIX sSIICp 4 1

I"azopaspsanblil cueTYnK 4 -

Py6exHbIii KOHTPOJIb 2 2 -

Hroro 3a cemectp 60 12

5. METOANYECKHUE YKA3AHUA 1JIAA OBYUYAIOIIIUXCA
IO OCBOEHUMIO INCHUITJIMHBI

3aJI0rOM Ka4yeCTBEHHOIO BBIMOJHEHUSI Ja0OpaTOPHBIX padOT SABISAETCS
CaMOCTOATEIIbHAs MMOATOTOBKA K HMM HAaKaHyHE ITyTEM IOBTOPEHHS MAaTEpUAJIOB
JeKIUi. PeKOMeHIyeTCcsl IMOATrOTOBUTH BONPOCHI IO HEACHBIM MOMEHTaM U
0o0CyIMTh UX C TIPENojjaBaTesieM B Hayasie JabopaTopHOi paboTHI.

[IpenonaBaresieM 3alUIaHUPOBAHO MPUMEHEHUE HA 3aHATHUSX TEXHOJIOTHMM
pa3BUBaIOIIEro 00y4YeHHUs, KOJUIEKTUBHOTO B3aUMOAECHCTBHS, pa30opa KOHKPETHBIX
cutyauui. llosToMy  nOpuBETCTBYETCS  TIPYNIOBOM  METOJX  BBINOJHECHUS
7a00paTOpPHBIX PadOT, 3alUThl OTYETOB, & TAK)KE B3aMMOOILICHKA M OOCYKJIEHUE
PE3YNbTATOB BBINOIHEHUS JJA0OPATOPHBIX Pa0OT.

JUIst Tekymiero KOHTpOJISI YCHEBA€MOCTH IO OYHOM (QopMe oO0yueHus
MPErnoJIaBaTesieM HCIOIb3YyEeTCsl OalNIbHO-PEUTHHIOBasg CHCTEMa KOHTPOJS U
OLICHKM aKaJIeMHYECKOW aKTUBHOCTH. [l03TOMy HACTOSITENIBHO PEKOMEHIYEeTCs
TUIATENBHO MpopadaThiBaTh MaTepHal JUCUUIUIMHBI TPU CaAMOCTOSITEIBHOU
paboTe, ydacTBOBaTh BO Bcex (opMmax OOCYKJIECHHS U B3aUMOJCHUCTBUS, B ILIEJISIX
JY4YIIEr0 OCBOEHHUS Marepuaia W IOJYyYEHHsI BBICOKOW OLEHKH IO pe3yibTaTam
OCBOEHHSI TUCLUTIIINHBI.

BrinmonHenne camMocTosTenbHOW paboThl MOJpa3yMeBaeT CaMOCTOSATEIbHOE
U3y4E€HUE pa3JesioB JTUCIHUIUIMHBI, TOATOTOBKY K JabopaTopHbIM padoTam,
MOJTOTOBKY K PyOEKHBIM KOHTPOJIS (I1s1 O4HOM (hopMbl 00yUEHUS), TOATOTOBKY K
3ayeTaMm.



PexkomeHnayemMblil pesKMM CaMOCTOSAITEIbHOI padoThl

Pexomennyema Pelce?&;i“ny
HaumeHoBaHue " TPYA0EMKO
BHIAa CaAMOCTOSITEILHOM paﬁoTbI TPYA0EMKOCTE, CTb,
aKaj. Jac. aKaj, uac.
0O49HOC 3a04YHOC
2 cemecTp 5 cemecTp
CamocTosiTe/IbHOE H3YUECHHE TeM AUCHUIIIHHbI: 20 /8
MexaHu4deckue HU3MCPCHHUA 10 38
3aKOHBI IMHAMHUKH TBEPIOTO TeJa 10 40
IMoaroroBka K py0esKHbIM KOHTPOJISIM 8 ]
(o 4 yaca Ha KaxJbIi pyoex)
IMoaroroBka k J1a00PaTOPHBIM 3aHATHIM 14 5
(mo 1 gacy Ha KaXkJ1y1o JJAOOpaTOPHYIO paboTy)
IloaroroBka K 3a4ery 18 18
HTtoro 3a cemecTp 60 102
3 cemecTp 6 cemecTp
CamMocTosiTe/ibHOE H3YUEeHHE TeM TUCIHILINHBI: - 24
[Tonsitue dhaykryanuu - 24
IMoaroroBka K JIAGOPATOPHBLIM 3aHATHAM i 20
(mo 4yaca Ha KaXIyI0 JJaOOpaTOpHYIO padoTy)
IHoaroroBka K py0e:KHbIM KOHTPOJISIM 5 i
(o 3 Jaca Ha KaxJblil pyoex)
IloaroroBka K 3a4erty 18 18
HToro 3a cemectp 24 62
4 cemecTp 7 cemecTp
CaMocTosiTe/IbHOE H3YYCHHE TeM AUCHUILIMHBI: - 24
IlepeMeHHBIN TOK - 24
IMoaroroBka k J1a00PaTOPHBIM 3aHATHIM i 20
(o 4yacy Ha Ka)xayro J1a00paTopHyIo paboTy)
IMoaroroBka K py0esKHbIM KOHTPOJIAM 6 ]
(o 3 Jaca Ha KaXJbIi pyoex)
IloaroroBka K 3a4ery 18 18
Hroro 3a cemectp 24 62
5 cemecTp | 8 cemectp
CamocrosiTesIbHOE M3YUCHUE TeM AUCHUIIHHBI: 11 66
I[lepuoauueckas cucTemMa 3J1eMeHTOB MeHieneena 6 33
CoBpeMeHHas Kiaccu(uKanus 3JIeMEHTAPHBIX YACTHII 5 33
IMoaroroBKa K py0e:KHBIM KOHTPOJISAM 4 ]

(o 2 Jaca Ha KaxJblil pyoex)
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IMoaroToBKa K JIAGOPATOPHBIM 3aHATHAM
(o 1 yacy Ha KaxJIyI0 1ab0paTOpHYIO paboTy JJis 15 12
ouHOM (popmbI 00yUeHHs; TI0 2 Yaca sl 3a09HOM
(bopMbI 00yUCHHS)
IloaroroBka K 3a4ery 18 18
HTroro 3a cemectp 48 96
Bcero: 156 322
6. ®OH/I OHEHOYHbBIX CPEJACTB
JJIA ATTECTAIIUUA MO JUCHUTIJINHE
6.1. IlepevyeHb OLIEHOYHBIX CPEACTB
1. bamnmbHO-peHTHHTOBass CHCTeMa KOHTPOJII U OIEHKA aKaJeMHYeCKOH

akTuBHOCTU oOyuaromuxcs B KI'Y (1151 ounoit popmbl 00yueHus).
2. OT4eThl 00yUYaroIMXCcs Mo J1abopaTOpPHBIM pabOTaM.
3. bank TecToBBIX 3amaHnil K pyOeKHBIM KOHTpossiM Ne 1,2 mist cemecTpos 2,3.,4,5
(mnst ouHOM (hOpMBI OOYUEHUS).
5. Bonpock! k 3auety s cemectpoB 2,3,4,5 ounast popma o0yuenus u 5,6,7,8
CeMECTpbI 3a04Hasi (opma 00yUyeHus.

6.2. Cucrema 0a/NIbHO-PEMTHHIOBOI OLIEHKH
padoThI 00Yy4aIONIUXCH MO TUCIHUILINHE

Ne | HammenoBan Conepxxanue
uc
1 | Pacnpenene Pacnipenenenne 6ayinoB 3a 2 cemecTp
HYE 0AJLIOB BHITIONHEHNE U 3aIUTa
33 CEMECTpHI Bux VP OTYETOB o PyOesxHbrit PyOesxHBII KOHTPOJIH 3auer
110 BHIAM AT ma00paTOPHBIM KOHTpOJb Nel Ne2
a o paboTam
yueOHo bamtpHas 3 3a KaXIyIO 14 14 30
paboTHlI, OLICHKA! 11a00paTOPHYIO PaboTy
CPOKH Coa4un i i
P E[ [pumevan Beero 3%14 = 42 Ha 8 yue6HoIt Ha 16 yueOHoif
yueOHOU st HeJene HeJere
paboThI Bcero 6amios 100
(noBoasTCSH Pacnpenenenue 6amioB 3a 3 cemecTp
pi (1] BrmonHenune u 3amura
CBeJleHus Bun yp: | OTICTOB no PyGexHblit Py0exHbIi KOHTPOJIb sauer
00y4aKoLuX nabopaTOpPHEIM KOHTposb Ne 3 Ne 4
paboram
CsAAHa B 5
QIUTbHAS 33 K&XKIYIO
nepBoM ] Ay 16 16 30
OLICHKA: 1abopaTopHyIo padboTy
yueononm IT Ha 8 yueGHolii Ha 16 y4e6Hoi
3aHATHH) puMeHan Beero 2*19 = 38 a © yucoron a 1o yuebron
st Henene HeJele
Bcero 6amios 100
Pacnipenenenne 6ayisos 3a 4 cemecTp
BeinonHeHue u 3amura
Bup yp: | OTdeToB 1o PyOexHbIi PyOexHbIiT KOHTPOIIH 3auer
AT 11a00paTOPHBIM KOHTpOJb Ne 5 Ne 6
paboram
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bannbnas 30 3a KOXKIYIO
9 10 30
OLICHKA: 1abopaTopHyIo padboTy
IIpumeyan Bcero 3*17 =51 Ha 8 yueOHoOI Ha 16 yueOHoi
WL HeJene HeJene
Bcero 6aios 100
Pacnipenenenue 6aisos 3a 5 cemectp
Brinonnenue u
Bux VP: 3aIUTa OTYETOB IO Py0esxHbrit PyOesxHBII KOHTPOJIH sauer
nmabopaTOpPHBIM KOHTPOJb Ne 7 Ne 8
paboram
Bannbnas 30 3a Kaxyro
) 1ab0paTOpHYIO 12 13 30
OLICHKA!
paboty
[Ipumeuan Beero 3*15= 45 Ha 8 yueOnoit Ha 16 yuebHoi
UL Hezene Henene
Bcero 6amnos 100

Kpurepuii nepecuera
0alI0B B TPAIUIIMOHHYIO
OIIEHKY TI0 UTOTaMm paboTHI
B CEMECTpE U IK3aMeHa

60 u MeHee 0a/1710B — HEYOBJIETBOPUTEILHO, HE 32a4TEHO;
61...73 — y10BJIETBOPUTEJIbHO, 32YTEHO;

74... 90 — xopowo;

91...100 — oTaaMuYHO

Kputepuu nomnycka
MPOMEKYTOYHOM
aTTeCTalluH, BO3MOKHOCTH
MOy YEHUS
aBTOMAaTHYECKOTO 3a4eTa
(’K3aMeHAMOHHOM
OIICHKH ) TIO JUCITUTUINHE,
BO3MOXHOCTb MOJTYYEHUS
OOHYCHBIX 0aIIOB

Jis  gomycka K MPOMEXYTOYHOM aTTecTaluu  (3ayery)
oOyJaromuiicss JOJKeH Ha0paTh MO UTOraM TEKYIIEro U pyOeKHOro
KOHTpOJsi He MeHee 51 Oamia M JO0KEH BBINOJHUTH BCE
NPaKTUYECKHE PAOOTHI.

Jns  mosyueHust 3ayera 0Oe3 TNPOBENEHHs HIPOLETypbI
MIPOMEXKYTOYHOM arTecTanuu oOydaromemMycss Heo0X0uMo HabpaTh
B XOJIe TEKYILIEro U pyOeKHbIX KOHTpoJeil He meHee 61 Oamna. B
ATOM Cllydae UTOI OaJlIbHOW OLIEHKH, MOJy4aeMoW o0ydyarouiumcst
0e3 MpoBedeHMs MPOLEAYpbl MPOMEXKYTOUYHOW  aTTeCTalUH,
onpezensercs Mo KOJIMYeCTBY OayuioB, HAaOpPaHHBIX MM B XOJI€
TEKYLIEro M pyOexHbIX KoHTposied. Ilpu sToM, Ha ycMoTpeHHe
npenojaBarens, OalbHas OIEHKAa OOy4Yarollerocs MOXKET ObITh
MOBBIIIIEHA 32 CYET IMIOJIydeHHs JIOTIOJHHUTENBHBIX OajuloB 3a
aKaJeMUYECKYI0 aKTUBHOCTb.

OO6yuaromuiics, UMEIOIMI PABO Ha MOJIyY€HUE OLIEHKU 0e3
NPOBEIECHUS MPOLEAYpPhl MPOMEXKYTOYHOM aTTeCTAallUH, MOXKET
MIOBBICHTH €€ IyTeM CJJa4d aTTeCTAIMOHHOTO MCIBITaHus. B ciydae
NOJy4YeHUs: OO0ydYaroIMMCsl Ha aTTeCTallMOHHOM ucnbITaHuu 0
0ayu10B UTOT OaNIbHOM OLEHKU MO JUCHUIUIMHE HE CHUXKAETCH.

3a akaJeMH4yecKyl0 aKTHBHOCTb B XOJIe OCBOCHHUS
JTUCHUIIIMHBI, ydacThue B Y4eOHOH, HaydyHO-HCCIIEIOBATEIhCKOM,

CIIOPTUBHOM, KYJIbTYPHO-TBOPUYECKOU u 00IIeCTBEHHOM
NEATeTbHOCTH  OOyd4aromeMmycss  MOTYT  ObITh  HA4MCIEHBI
JIOTIOJIHUTEIIbHBIE OaIIbL. MakcumanbHoe KOJIMYECTBO

JIOTIOTHUTEIBHBIX 0AJUTOB 32 aKaJICMHUYSCKYIO0 aKTUBHOCTD 110 OJTHOU
IucHUIInHe coctasiisieT 30.

OcHoBaHHMEM JUIsI TIOJTYYCHHS JIOMOJHHUTEIBHBIX OalioB
SIBIIAIOTCSL:
- BBINOJHEHHE JIOMOJHUTENBHBIX 3aJaHdil 10 JUCIMIUIMHE;
JIOTIOTHUTEIbHBIC OAJIThl HAUUCIISIOTCS TIPETIoIaBaTelieM;
- yJactTie B TCUEHHE ceMmecTpa B  Yy4eOHOH, HaydHO-
MCCJICIOBATENILCKOM, CHOPTHUBHOM, KYJIbTYPHO-TBOPUYECKOH U
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oOmrectBeHHOM nearenpHocTd KIY.

4 | ®opmbl 1 BUABI yUeOHOM
paboTHI IS
HEYCIEBAOLINX
(BOCCTaHOBMBIIMXCSI Ha
Kypce oO0ydeHwst)
00yJarommxcs JIst
MOJTYYEHHUS] HEZIOCTAIOIINX
0aJIoB B KOHIIE ceMecTpa

B cnywae, ecnmu K mpoMexXyTOYHOH aTTecTauuu (3aueTy) HaOpaHa
cymma wmeHee 51 OammoB, oOydaromemycss HeoOxomumo HaOpaTh
HEJIOCTAIOIIee KOJMUECTBO OAJIJIOB 32 CUET BBIMOJIHEHHS JOTIOTHATEILHBIX
3aJjaHni, 10 KOHIA MocJeqHel (3aueTHol) Henmenu cemectpa. [Ipu sTom
HEOO0X0IUMO MpopadoTaTh MaTepHaj BCeX MPOMYIIEHHBIX JIAO0PaTOPHBIX
n  pabor. DopmBI  AONMONHWTENBHBIX  3aJaHAi  (Ha3HAYAIOTCS
MIPETIOIaBATENIEM):

- BBITNIOJIHEHHE W 3allUTa MPOMYLICHHBIX Ja00paTopHBIX padoT (mpu
HEBO3MOXKHOCTH JIOTIOJTHUTEILHOTO TIPOBENCHHS JTa00paTOPHBIX paboThI
MpenoJjaBaTeNib yCTaHABIUBACT (OPMY JIOMONHUTEIBHOTO 3aJaHHs IO
TEMaTUKe TMPOMYIIECHHOW 1a0opaTopHOH paboThl CaMOCTOSATENBHO) 2
0aJIoB 3a TabopaTOPHYIO PadoTy.

- MPOXOXKACHHWE PYOEKHOTOo KOHTposa (0ayibl B 3aBHCHMOCTH OT
pyOexa).

JlukBuganMs axKageMHYECKUX 3aJ0JDKCHHOCTEH, BO3HHUKIIMX H3-3a
pasHOCTH B Yy4eOHBIX IIaHAX IPH MEPEBOJiC WM BOCCTAHOBJICHUH,
IMPOBOJAUTCA ITIYTEM BBIIIOJIHCHUA JOIMOJIHUTCIBHBIX 3a}:[aHPII71, Q)opMa u
00BEM KOTOPBIX ONPEEIIIETCS MPerojaBaTeneM

6.3. IIpouenypa oueHuBaHMsI Pe3yJIbTATOB OCBOCHUSA IUCIIUILIMHBI

Py6exuble xoHTponu 1, 2 mns cemectpoB 2,3,4,5 mpoBoasTcs B ¢opme
IIMCBMEHHOI'O TECTUPOBAHMS.

[lepen mpoBeaeHHEM KaXIOTO pyOEKHOTO KOHTPOJS MPENoaaBaTeib
npopalaTeiBaeT ¢ OOYYalOIIMMHUCA OCHOBHOM MaTepuanl COOTBETCTBYIOLIMX
pa3zesioB JUCUUILINHBI B (hOpME KPAaTKOM JIEKIUU-AUCKYCCUU.

BapuaHTbl TecTOBBIX 3amaHuil ayig pyOekHbIX KOHTpoied Ne 1 | 2 mns

2cemecTpa coctosT U3 14 Bompocos, s pyOexHbIX KoHTposied Ne 1 u 2 nnsa 3
cemecTpa cocTosT u3 16 BompocoB, i pyOexxkHbIX KoHTpoJied Ne 1 u 2 nns 4
cemecTtpa cocTodaT W3 9 u 10 BOMPOCOB COOTBETCTBEHHO, MJsi PYOEKHBIX
koHTposie Ne 1 m 2 pgna 5 cemectpa cocroar u3 12 m 13 Bompocos
cooTBeTCTBeHHO. Ha kaxkgoe TecTupoBaHUE MPU pyOEKHOM KOHTPOJE OTBOAMTCS
BpeMsi HE MeHee | acTpoHoMuYeckoro daca. Kakaplil Bompoc oneHuBaercs B 1
oan.

[IpenonaBatenb OIEHMBAET B OalllaX pe3yJbTaThl TECTUPOBAHUS KaXKIOTO
00y4arolerocss Mo KOJMYECTBY MPABUJIbHBIX OTBETOB M 3aHOCUT B BEAOMOCTb
y4eTa TeKyler YCIIeBa€MOCTH.

3aueTsl NPOBOAATCS B YCTHOW (opMe MO CIHUCKY BOMPOCOB K 3a4eTy.
OOyuaromuiics oTBe4aeT Ha 2 Bompoca. Kaxaeni Bompoc omeHuBaercs B 15
oawtoB. [loaroroBka k oTBeTy 3aHMMaeT 30 MuH. Ha oTBET Ha BONIPOC OTBOJIUTHCS
10 15 muH.

Pe3ynbTaThl TEKYIIEro KOHTPOJS YCIEBAEMOCTH W 3ayeTa,  3aHOCSTCS
IpernojilaBaresieM B 3a4ETHYIO0 BEJAOMOCTb, KOTOpas CAAETCS B OpPraHU3allMOHHBIN
OTJIe]I MHCTUTYTAa B JIEHb 3au€Ta, a TAKXKE BBICTABIISIOTCS B 3aYETHYIO KHUKKY
oOyyJaroIerocs.
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6.4. Ilpumepbl OLIEHOYHBIX CPEICTB VIS PyOe:KHbIX KOHTPOJIeH, 3a4eTa

Cnucok BONPOCOB K 3a4eTy 3a 2cemMecTp o4Hasi popma odyueHus /5 cemecTp 3a04Hast
¢popma o0yuenust

1.

Mo

© oo NG

1
1
1

1
1
1
1
1
1
2

Uzmepenne. Tounocts usmepenus. Kiaccngpukanus nmorpemHocTeit.

OueHKa CITy4aiHBIX MOTPEIIHOCTEH MPSMBIX HU3MEPEHHIH.

OueHKa CiTyyalHBIX MOTPENIHOCTEH KOCBEHHBIX H3MEPEHHH.

OCHOBHBIE MOHATHSI KHHEMATHKH MTOCTYNATENFHOTO U BPAIlaTEeIbHOTO IBI)KEHUH (IBHKEHHUE, CUCTEMa

oTcyeTa, TBEpJ0e Tello, MaTephajbHas TOYKa, CKOPOCTh, YCKOPEHHE, IepeMelIeHHE, TPACKTOPHS).

Bpauienue TBeproro Tesna BOKpYI HEOABM)KHOM OCU. YTJIOBBIE CKOPOCTb U YCKOPEHHUE.

Bunsr B3aumopeiictBuil. CHitel B MeXaHUKE (TpaBUTALHSA, YIIPYTOCTh, TPCHHE).

1-i, 2-1 n 3-i 3akoHBI HeroTOHA.

Nmmynse Tena u cucTeMsl Tell. 3aKOH COXPaHEHHUS UMITYITbCa.

OHeprus, padoTa, MOITHOCTb.

0. Kunernyeckast ¥ OTCHIMANbHAS SHeprun Tena. [loTeHuansHbie KpuBbie. [lomHas 3Heprus. 3aKoH
COXpaHCHUA DHEPruu.

1. OcHoBHOE YpaBHCHUC NTUHAMUKU BpallaTCJIbHOTO ABUKCHUS. MoMeHT HUHEPLUUU. MomMeHT HUMITYJIbCA.

2. KuneTrnyeckasi S9HEpTus BpallaroLerocs Tena.

3. T'apMoHmnyeckuit ocumiuIATOp. YpaBHEHHE rapMOHHYECKUX KoJIeOaHUit U ero nmapameTpbl (aMIUINTY/Aa, 4acToTa,

¢aza).
4. KonebaHus rpy3a Ha npykKuHE (ypaBHECHHE JIBI)KCHHUS, SHEPTUS MasTHHUKA).
5. MaremaTudeckuii ¥ QU3HMYCCKUI MasSTHHUKH.
6. Bounnbl, nx napaMeTpsl, KiaccuduKanysi. Y paBHEHNE IIOCKOH Oeryimeil BOTHbIL.
7. 3BYyK U €ro mapameTpsl.
8. Kiaccudukanus nedopmanmii. 3axon ['yka mist npyxunsl u crepkHst. Monyips FOHra.
9. Bsi3KOCTS.
0. JIBwxeHwue Ten B )KUAKOCTSIX ¥ ra3ax. [lombemuas cuna. @opmysa Crokca.

Cnucok BONPOCOB K 3a4eTy 3a 3 ceMecTpo4Hasi (popma o0yuyeHusi /6 cemecTp 3a04Hast
¢hopma o0yuenus

10.
11.
12.
13.
14.
15.
16.
17.

TepMonuHaMu4eckas cucTeMa M apaMeTpsl ee COCTOsIHUSA. Y paBHeHHe MenneneeBa-Kianeiipona. M3omporieccsl.

OcHOBHOE ypaBHEHHE MOJI.-KHHETHYECKOM TeOpHH ra30B. MUKPO- 1 MaKpoxapakTepucTuku. TemnepaTypa.
Pacnpenenenne ra30BBIX MOJIEKYJI IO CKOPOCTSIM.

Uwcno CTONKHOBEHUH U ITTMHA CBOOOTHOTO MpoOera MoJIeKyl.

Bapometpuueckas popmyia.

Pa6ora u Termora. Termooomen. Pabora rasa.

[lepBoe HaYanO TEPMOJMHAMUKU. BHYTpEHHSISI SHEPTHSL.

TenmoeMKOCTh Ta3a U ee 3aBUCUMOCTh OT BHa IpoIlecca TeIuionepe1avn (M30X0pHOTo, H300apHOTO,
HU30TEPMHIUYECKOT0, aTuadaTHOTO).

Bropoe Hauano tepmoanHamuky. [IpsiMoit 1 oOpaTHBIN KB TeroBoi MammHbl. KIT.

OuTponus 1 GOpMyITHPOBKA BTOPOTO Havaja T/I ¢ €€ MOMOIIBIO.

Brytpennee Tperne razoB. KoadoumnueHT BI3KOCTH.

TemnonpoBoAHOCTH ra3oB. KoaGGUITUEHT TEIIOnpOBOHOCTH.

Ypasuenue u uzorepma Ban-nep-Baanbca 11 peanbHOro rasa.

CBoiicTBa 1 0COOEHHOCTH CTPOSHUS JKUTKOCTEH.

[ToBepxHOCTHOE HATSKEHHE.

CMmaunBaHue U HecMavnBaHue. KamuspHbie sSBICHUS.

OCOOCHHOCTH CTPOCHUS KPUCTATUTUICCKUAX TBEPIBIX T, TeIIoeMKOCTb.
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18. Tlomstue (haswl u ha3zoBoro pasHoBecus. VicapeHne, KOHIACHCAIHS, CyOInMalns, IUIABJICHUE, KPHCTaILIH3aLIHs.

Cnncok BONpocoB K 3a4eTy 3a 4 cemecTtpouHasi ¢popma o6yueHus /7 cemecTp 3a04Hasi
¢popma o0yuenust

gk~ wdE

Oi1. 3apsbl U UX B3auMojiercTBue. 3akoH KyioHna.
I'padmueckoe n300paxeHne 3MeKTpUIeckoro moist. Padora cui amekrpoctatndeckoro mois. [loreHmuain.
CBs13b MEXTy HAIPSHKCHHOCTHIO OIS U TIOTCHIIHAIOM.
DIEeKTPOEMKOCTb. DHEPTHUS IIEKTPUIECCKOTO TTOJIS.
1. Tok. Cuna toka. IlnotHocTs ToKa. HanpaBieHue Toka.
3axoH Oma a5s ydactka nenu. ConpoTUBIEHHE IPOBOAHUKOB, €0 3aBUCUMOCTD OT TEMIIEPATYPHI.
IIpaxkTryeckoe UCIOIb30BAHUE ITOH 3aBUCHMOCTH.
MocroBas cxema BKIIOUCHHUS.
O/1C ucrounuka. 3akoH OMa AJIs1 HEOJHOPOJHOTO Y4acTKa LIEIH.
[IpoBOIMMOCTH MOTYTIPOBOTHUKOB. 3aBHCUMOCTH COIIPOTUBIICHHUS OT TEMIIEPaTypHIL.
p-n mepexon. BrrmpsmMireHne Toka ¢ MOMOIIBIO TOIYIPOBOIHUKOBBIX THOJOB.
WapyKius v HanpsHpKeHHOCTh MarHATHOTO TIOJIA.
ConeHona, KaKk UICTOYHUK OJHOPOAHOTO MAarHUTHOTO 1OJIAL. [I0TOK MarHUTHOM WHAYKITUHL.
JeiicTBre MarHUTHOTO MOJISL HA TOK. 3aKoH AMIepa. [IpakTuueckoe UCHOIb30BaHUE.
Cuna Jlopenua.
JIBIDKeHHE 3apsDKEHHBIX YaCTHUIL B QJIEKTPUIECKOM M MarHUTHOM ITOJISAX.
MarsuTHoe nojie 3eMIId, KaK 3aliUTa 0T KOCMUYECKHUX YacTHII.
OnextpoMarautHas naaykuus. [Ipasuno Jlenna. OCHOBHOM 3aKOH 3J€KTPO-MarHUTHON HHIIYKITUH.
Tpauchopmarop. ABToTpanchopmaTop.
OHeprust MAarHUTHOTO TOJIA. [[ITOTHOCTE SHEPTHH.
MarHuTHBIC CBOMCTBA BemecTB. [lapaMarHeTHKY, AHAMarHeTHKH, (eppOMarHeTHKH

Cnncok BONPOCOB K 3a4eTy 3a 5 cemecTpouHasi popma o0yueHus /8 cemecTp 3a0uHasi
¢popma o0yuenus

1. 3akoHBI OTpaXXEHU ¥ MPEIOMIJICHUS CBETa Ha TPAHUIIC ABYX Cpell. SIBJeHHE MOJIHOTO BHYTPEHHETO
OTPaXKECHMUS.

JIunzel. Xapakrepuctuku. [loctpoeHne n3o0pakeHus B TOHKOM JTUH3€ U CUCTEME TOHKHX JIMH3.
I'ma3, kak ONTHYECKHA HHCTPYMEHT. BIM30pyKOCTh, TaTbHO30PKOCTE M MPUHITHIT TOJ00pa OYKOB.
Jlyna.

akrwn

JHucnepcus cBeta. Pa3noxenue cBera B CIIEKTp € MOMOIIBI0 Npu3Mbl. Kitaccudukanms onTHyeckux

CIEKTpPOB.

6. MHurepdepenuns cBera. Okpacka TOHKHMX IUICHOK, Kouiblla HeroToHa.

7. Judpakuus ceera. 30HpI PpeHens.

8. ubpakuuonHas peuierka. Y CTpOiCTBO U NPUMEHEHHE.

9. Tlonspusanus cBeta. SIBjIeHHE TBOWHOTO JTy4eIPEIOMIICHUS.

10. dorosddexrt. 3akon Cronerora. [Ipaktuueckoe mpumeHenue Gporodddexra.

11. . Kak popmynupyercst ypaBHeHue DiiHiTeiina 11 poroaddexra? Yto HazpiBaeTCs: pabOTOi BbIX0O/A
3JIEKTpOHA U3 MeTasuia?

12. U3 kakuxX y4acTKOB COCTOMT BOJIbTaMIIEpHAsl XapaKTepHCTHKa BaKyyMHOTo oTodnementa? Uro
MIOHMMAIOT T0J] KpacHOH rpaHuLeit porosddexra?

13. KaxoBsI pazinuns Mexy Moaensio aroMa Pesepdopaa u teopueii bopa? 9. [louemy Mozens aroma
Pezepdopra HecoBMecTHMA € TIPEJICTABIEHUSMH KJIacCHUECKOH (hu3nKu?

14. Pa3psacaute cMpich noctynatoB bopa. Kak ¢ nx moMomusio 00bICHUTS TMHEWYATHIH CIIEKTP aToMa
Boziopojia?

15. B geM 3akiIro4aroTCs MPOTUBOPEUHNS U HETOCTATKH TeopuH aroma bopa?

16. o, B,y - pacmazg

17. B uem ¢u3ngeckuii CMBICIT IIOCTOSHHOMN paJinOaKTUBHOTO pacmaaa’?
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18. Yto mekHT B OCHOBE METO/IOB HAOIIOACHUS U PETHCTPAIINH PATHOAKTUBHBIX H3TyUCHHUIH?
19. SnmepHble peakuu
20. SmepHblit peakTop

Ipumepsbl 3a1aHui NI PYyO€KHOTO0 KOHTPOJISI.
Cemectp 2
Py0e:xHblii KOHTPOJIB 1

1. Paccuurate cnydaiiHyro ommOKky 1o Metoay CrbroneHTa. Pesynbrar
3amnucarth B cucreme CHU.

No 1 2 3 4 5 6 7 8 9 10
d, MM 2,01 2,00 2,03 2,00 2,02 1,99 2,01 1,98 2,03 1,99
2. BoiBectn (opmynbl pacueTa MOTPEIIHOCTEW KOCBEHHBIX H3MEPEHUN
2
mv-®
E= —
25
=—
t

3. BeiBecTu opmyiny pacuera HOTpEIIHOCTH IPU KOCBEHHBIX U3MEPEHUSIX.
PaccuuTaTh HCKOMYIO BEIMUUHY U €€ MOTPEUIHOCTD.

zd L

4. OnpenenuTs MIOTHOCTH TeJla TPABUIBHOM F€OMETPUYECKON (hOPMBI

5. B ra6miue NPUBEJICHBI PE3YJIbTaThl K3MEPEHHI Iy TH NPH CBOOOIHOM MaJCHUH CTAJIBHOTO IIapUKa B
pa3HbIe MOMEHTHI BpeMeHH. KakoBo, ckopee Bcero, ObIIO 3HaYEHUE MYTH, MPOIICHHOE IAPUKOM IIPH
NaJicHUH, K MOMEHTY BpeMeHH t= 2 c?

t,c 0 05 1 15 2 25
S.M 0 1,25 5 11,25 31,25
1) 12,5m 2)16,25 m 3)20 ™ H2125m

4 Paxera maccoii 10%¥10* kr cTapTyer BepTHKATbHO BBEPX C MOBEPXHOCTH 3EMITH C YCKOPEHHEM
2
15 m/c”. Ecnum cunamMu CONpOTUBIIEHHS BO3AyXa MpU CTapTe NpeHeOpedb, TO CHJIa TATH

I[BPIFaTeJIeﬁ PAaKEThI paBHA
1) 5*10°H 2)1,5*10°H 3)2,5*10°H 4)1,5*10"H

5. Teno maccoii m = 4 Kr ABWXKETCS IO TOPU3OHTAIBHOW IMOBEPXHOCTH PABHOMEPHO IOJ
neiicrBuem cuibl F = 12 H. Onpenenute cuny TpeHus F,eliCTBYIONTYIO HA 3TO TEJO.

1) F,p, =40 H. 2) Fp =20 H. 3)Fp=12H 4) Fyp = 6H.

A
F
6. K ToHKOMY OJHOPOAHOMY CTEpXHIO B
toukax 1 m 3 mpuioxensl cuisl F1=20 H,
F,=60 H. wuepe3 Kakyl0 TOUYKY JOJDKHA
POXOJUTh OCh BpAILEHUS, YTOOBI CTEP’KEHb

HaxXOoanJCsia B paBHOBCCI/II/I? [
1) 2 2)4  3)5 46 3

[_[=2]
[_[S2]
LIS
N
[EEN

F1

16



7. Ha ppryar aecTBYIOT ABE CHJIBI, Tieun KOTOpbix paBHbI 0,1 M u 0,3 m. Cuita, aeicTByromias
Ha KOpOTKoe Tuiedo, paBHa 3H. Yemy nomkHa OBITH paBHA cuja, ACUCTBYIONIAs HA JIMHHOE
JI€40, YTOOBI pblYar ObLT B PABHOBECHH?

)1 H 2)6 H 3)9H 4)12H

8.HeobOxoanmo AKCTIEPUMEHTAIBHO
YCTaHOBUTH, 3aBUCHUT JIU YJIMHECHUE MPYKUHBI
oT Maccel rpy3a (cm. puc.). Kakyto u3z yka-

3aHHBIX IAp MOXXHO HCIOJb30BaTh IS ITOU k, k,

nean? k, k,
DAul 2)AuB

3) buB 4HBul

PyOesxkHbIii KOHTPOJIBb 2

1. C swenonBwxkHOM noaku maccoi 40 kr Ha Oeper MpHITHYA Mallbuuk Maccod 40 Kr co
CKOpOoCThI0O 1 M/C OTHOCHTENbHO Oepera, HaIpaBlIEHHON Topu30HTaNbHO. Kakyio ckopocTb
npuoOpena J101Kka OTHOCUTENBHO Oepera?

1) 1 m/c2) 0,8 m/c3) 1,25 m/c4) 0

2. Kunernyeckas sneprus tena 8 Jx, a BenmunHa ummyisca 4 H - c. Macca tena paBHa...
1) 0,5 xr2) 1 xr3) 2 kr4) 32 kr

3. [IpyXHHBIA MasSTHUK COBEPIIACT KOJICOAHUS MEKIY MOJOKECHUIMH 1 \
u 3 (puc.). Tpenue npeneOpexxumo Majo. [Ipu IBHKEHHM MasTHHKA U3

MIOJIOKEHUS 2 B MOJIOXKEHHE 1 POUCXOIUT TPeoOpa3oBaHue. . .

1) cHauana KHHETHYECKOM SHEPTUX BO BHYTPEHHIOIO, a 3aTeM BHYTPEHHEH

OHEPTUH B KHHETUYECKYIO. 3
2) cHauvana TMOTEHUMAIbHOW SHEPrMM BO BHYTPEHHIOW, a 3aTeM 2
BHYTPEHHEHN YHEPTUU B KHHETHYECKYIO. 1

3) KHHETUYECKOM 3HEPTUH B MOTEHIMAIBHYIO.
4) NOTeHMATBbHOW SHEPTUN BKUHETHYECKYIO

4. Kak u3MeHUTCs MOTEHIMAIbHAs SHEPTHsl YIPYTro Ae(pOopMHUpPOBAHHOTO TeNa MPH YBEIHMUYEHUU
ero aedopmanuu B 3 paza?

1) VBenuuurcs B 9 pas. 3) YBenuuntcs B 3 pasa.

2) YMeHbpLIATCS B 3 pasa. 4) Ymenspuurcest B 9 pas.

5. IMnactunuuoBbi map maccoit 0,1 xr umeer ckopocts 1 mM/c. OH ¥

HaJleTaeéT Ha  HENOJBWXKHYIO  Telexkky wmaccon 0,1  kr, G—*"E:.}'WM‘{
NPUKPEIJIEHHYIO K NPYKUHE, U NMPWINIAET K Tenexke. Uemy paBHa

MTOJTHASI DHEPTHUSI CUCTEMBI TIPHU €€ JaTbHeHIMX konebanusx? TpenneM nmpeHeOpeys.

1) 0,025 Ix2) 0,05 1x3) 0,5 Ix4) 0,1 Jx

v = 25sin(5xt)

6. Cxopoctb Tena maccoit 200 T u3MEHSIETCSI B COOTBETCTBHH C YPaBHEHHUEM Mm/C.

Ero umnysnsc B MoMmeHT BpeMenu 0,1 ¢ mpuOnu3uTeNnbHO paBeH. ..
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1) 0 xr*m/c 2) 5 xr*m/c 3) 12,5 xr*m/c 4) 25 xr*m/c

7. Bpycok maccoii M IOKOHWIICS Ha TOPHU30HTAIBHOM ILIOCKOCTH. B Gpycok momana myss Maccod m,
KOTOpasi JI0 3TOTO JIBUTAJIACh CO CKOPOCTHIO V,HATIPABIEHHOHN IO YIIOM (X K IJIOCKOCTH, W 3acTpsiia B
neHTpe o6pycka. [locne sToro Opycok Hagam IBUTaThCS CO CKOPOCTBIO. ..

Muvcosa Mo COoS & Mosina mosin o

1) M+m 2 M+m 3 M+m 4 M+m

8. C kako# BBICOTHI IagaeT M4 Macco 0,3 KI U3 COCTOSHHS MOKOS, €CJIU €ro KHMHETHYEeCKast
sHeprus npu najgeHuu Ha 3emuno paBHa 60 J[k? IloTepsiMmu sHEpruum 3a CYET CONPOTHUBIICHUS

BO3/yXa MpeHeopeyb.
1) 10 ™M 2)20m 3)25m 4)30™m

Cemectp 3

Py0e:xHblii KOHTPOJIB 1
1. B Gaymone Haxogutes 6 Mok raza. CKOJIBKO IPUMEPHO MOJIEKYJI ra3a HaxoJuTcs B O6amione?
1) 6-10%2) 12-10%%3) 3,6-10%°4) 36-10%

2. B cocyne A maxomsarcs 4 r renus, a B cocyne b - 14 v a3ora. B kakoM cocyne comaepKuTCs
0oJIbIIIe aTOMOB?

1) B cocyne A

2) B cocyne b

3) B cocynax A u b copep)uTcsi IpuMepHO OJMHAKOBOE YHUCIIO aTOMOB

4) Heb34 CPaBHUBATH PA3HBIE BEIIECTBA 10 YHCIY aTOMOB

3. Hekoropoe BemecTBo Maccoir M u MoJsipHoi Maccoit M coxepxkut N Monekyn. Macca oaHoN

MOJICKYJIbI paBHA...
) Na-m/M 2) M/Na3) m 4) N/Na

4. Omnpenenute Maccy MOJIEKYJIbl KUCTIOpOoia My, €CIIU €€ MOJIsipHas Macca paBHa M= 32 r/mMoib.
1) mo =16:10% kr.2) me= 5,3-10° kr.
3) Mo = 3210 kr.4) my = 0,19-10° kr.

5. Ilpu cxatum 00BEM HEM3MEHHOTO KOJMYECTBAa WICATBHOTO ra3a yMEHBIIWICS B 2 pasa,
JlaBJIEHHE ra3a yBeJIMYMIOCh B 2 pa3a. Kak n3MeHuacey npy 3ToM Temieparypa rasa?

1) YBenuumniiach B 2 pasa. 3) YmMensmmiace B 2 pasa.

2) YMeHbpLIMIach B 4 pasa. 4) He n3meHunnach.

6. MneanbHblii Ta3 yuacTByeT B mpouecce 1 - 2 (cM. puc). B xakoii
TOYKE TeMIIepaTypa ra3a 0omplie?

1) B Touxke 1.

2) B Touke 2.

3) B Toukax 1 u 2 reMnepaTypbl paBHBI.

4) Ilo 3tuM rpadukam o TeMrepaTrype raza HU4ero Hejab3s CKa3aTh.

7. Ha puc. npuBeneH rpaduk M3MEHEHUS COCTOSHUS HJI€aTbHOIO

raza B koopauHatax p, V. Kakoll W3 mpuBeseHHBIX Ha puc. TpagukoB B KoopauHatax p, T
COOTBETCTBYET JAHHOMY Ipoleccy?

1) a.2) 6.3) B.4) naHHbIi TIpoIECC B KOOpAUHATAX p, T OCTPOUTH HETB3S.

8. B 3akpbITOoM cocyne HaxoauTcs uieaidbHbIM ra3. Kak n3MeHUTCs AaBlieHHE Ta3a, ecld €ro
Maccy yBEIMYHT B 2 pasa, a TEMIIEPATypy HOHU3UTE oT 127 mo 27°C?

18



1) yBenwmuutcs B 1,5 pasa 3) yBemmuutcs B 10 pa3
2) ymeHbpmuTcs B 2,7 pasa 4) He U3MEHUTCS

9. B ycranoBke, n300pakeHHOI Ha pUCYHKE, B cocyae | Haxoaures
renuii, B cocyne |l Bomopon, B cocyne Il - Bakyym. CooTHomeHust
00BEMOB COCYJOB W HCXOJHBIX JaBJICHUH Ta30B YKa3aHbl Ha

pucynke. KakoBo mapuuaipHOe JaBJICHUE I'eHs B CHCTEME IOCIe | []
=
oTkpbiBanus kpaHoB K; u Kou momsoro mepememmpanus raszop? Xi1< __. P K
TemmepaTypy  MOXHO  CYHMTaTh  IIOCTOSHHOW,  00BEMOM
COCIMHUTEIBHBIX TPYOOK U KPAaHOB IPEHEOpEYb. 3V, 11
Po Po P

1) 6 2) 33 24 P

10. Ha puc. n3obpaxken KpyroBoi mpouecc Ha VT-muarpamme.
Omnpenenute, B KaKOW TOYKE AaBJICHHE ra3a MaKCUMAaIbHO?

1) 1.

2) 2.

3) 3.

4) 4.

PyOesxkHbIii KOHTPOJIBb 2

1. BHenrHue cuiibl COBEPIIMIM HaJl UI€aTbHBIM razoM padoty 500
JIX, 1 ipu 5TOM BHYTPEHHSS HEprus raza ymeHsnluuiaach Ha 200
x. B aTroM npouecce ras

1) orman 700 JIx2) orman 300 Tx

3) mosyumin 700 Ix4) mosmyumi 300 JIx

2. Kakyro paboty coBepmmn HeoH Maccoit 0,5 kr mpu ero m3obapHoM HarpeBanuu Ha 10°C?
OTBeT OKpyTAHUTE A0 LETbIX.
1) 332 Mm/1x2) 2 1x3) 59 Hx4) 2 x[Ix

3. B xakom mporiecce Bce TepelaHHOe Ta3y KOJIMYECTBO TEIUIOTHI HJIET Ha COBEPIICHUE PaOOTHI
razom?

1) B uzo0apHOM. 3) B uzoxopHoM.

2) B uzorepmudeckom. 4) B mobom.

4. B KaKoM U3 TPOLECCOB IEPEX0/ia MACANbHOTO Tasa u3 coctosHus 1 B P A
COCTOSIHME 2, W300pakeHHOM Ha pV-aumarpamMme (CM. PHCYHOK), Ta3 @ 5
COBEpIlIAeT HAUMEHBIIYIO PaboTy? ]

A B

2)b .
3)B 0 \!

4) Bo Bcex Tpex Mpoleccax ra3 CoBepIIaeT OJUHAKOBYIO padoTy

5. Ha pucyHke moka3aH IUKJI TeIJIOBOM MamiuHbl. PaGouee Teno -
uaeanbHbIA Ta3. Yyactku 1 - 2 u 3 - 4 — u3orepMmbl. Ha kakux ydacTkax
LMKJIA a3 MOJIy4aeT SHEPrUIo OT HarpeBaress?

1)4-1m1-2

2)2-3u3-4

3)3-4u4-1

4)1-2u2-3

6. Ha pucynke npuBeneH rpaduk 3aBHCUMOCTH JIaBJICHHUS p, 10° IIa
OJTHOAaTOMHOI'O0  HJAEaJIbHOTO ra3za OT €ro oonema.
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BryTtpennsis aHeprus raza ysenudmiack Ha 300 k/[x. KomnuecTBo TemnoTsl, cooOieHHoe rasy,
paBHO

10

2) 100 xJIx

3) 200 x/Ix

4) 500 xJIx

/. Ha pucyHke 1o0KasaH TIpaduK 3aBUCHMOCTH ¢ °C
TemriepaTypsl t 3¢upa OT BpeMEHHU T €ro HarpeBaHus M 60
oxyaxkaeHus. Kakoil ygacTtok rpaguka COOTBETCTBYET
nporeccy kunenus 3gupa? B Touke A a3¢up Haxoauics
B JKUJIKOM COCTOSIHUH.

1) AB 2)BC 3) ABC 4) CD

40
20

8. I'opsiuas XUAKOCTh OXJIAXKJAIach B CTakaHe. B Tabmuie mpuBeeHbI pe3yabTaThl H3MEPEHUI
€e TeMIepaTypbl ¢ TeUeHHUEM BPEMEHHU.

Bpewmsi, Mun 0 2 4 6 8 10 12 14

Temneparypa, © 95 88 81 80 80 80 77 72

B crakane uepe3 7MuH nocie Hayajia U3MEPEHUIH HaXOAUIO0Ch(-ach)
1) cmech xuaKol 1 razooopasHoi a3 2) cMech KHUIKOH 1 TBepAoi ¢a3
3) TOJIBKO TBEpPAOE BELIECTBO 4) TOABKO KHUJKOCTb

9. TennoBas MammuHa 3a LUK paboThl mnoiay4daer oT HarpeBatens 100 J[x u otnmaer
xonoaunbHUKY 40 JIx. Yemy pasen KII/] rernoBoit MmamuHbI?

1) 40 % 2) 60 % 3) 29 % 4) 43 %

10 . Tennosas mammuna ¢ KIIJI 25% 3a nukn pabots! nomyyaer ot HarpeBatens 100 JPx. Kakyro
M0JIE3HYIO pabOTy MallliHA COBEPIIAET 32 LUKJII?
1) 400 Ix2) 250 JIx3) 75 JIx4) 25 JIx

Cemectp 4

Py0e:xHblii KOHTpPOJIB 1
1. IluHkoBas miacTWHA, MMEBLIAas OTpULATENbHBIA 3apsa  -10 e, mpu ocBelleHUH mHoTepsia
yeTbIpe ekTpoHa. KakuM cran 3apsia niaacTUHbI?

1)6e 2)-6¢ 3)14e 4)-14 e

2. PaccrosiHre Mexy IByMs 3apsJaMM yBelIW4YwsId B 3 pa3za. Bo ckoibko pa3 Halo M3MEHUTh
BEJIMUYMHY OJHOTO U3 3aps/0B, YTOOBI CHJIa B3aUMOJICHCTBUS MEKy HUMHU OCTalach MPEKHEN.

1) VBenuuuTh B 9 pas. 3) YMenbmuTh B 3 pasa.

2) YBenuuuth B 3 pasa. 4) YMeHpmuTh B 9 pas.

3. BekTop HampsHKEHHOCTH DJIGKTPUYESCKOTO TTOJISI, CO3JAHHOTO JBYMSI

+q +q
OJIMHAKOBBIMHU 3apsiaMu B Touke C, HalpaBJIeH ... . .
1) Bneo2) Buus
3) Brepx4) Brpaso «C

4. He3apshkeHHOE METANIMYECKOE TEJI0 BHECEHO B  OJIHOPOJHOE
ANEKTPOCTATHYECKOE MOJIe, a 3aTeM pasnesieHo Ha dyacth A u B. Kakumu

AIIEKTPUUIECKUMHU 3apsiiaMu OyAyT 00I1aaTh 3TH YacTU MOCIIE pa3/ieTeHHs? (A |B }
1) A - nonoxurenabHbIM, B - oTpuniarenbHbIM
2) A - oTpunarenbHbIM, B - MOI0XUTENBbHBIM

t‘fw‘
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3) 06e yacTu OCTaHyTCS HEUTPATLHBIMHU
4) OTBET HEOTHO3HAYCH

5. Kak u3MeHUTCsT MOJyJb CHJIbI B3aUMOJICUCTBUS JIBYX OJMHAKOBBIX METAJUIMYECKUX ILIAPOB,
uMeroux 3apansl +ql, u -q2, ecnu mapel NPUBECTH B CONMPUKOCHOBEHUE U PAa3ABUHYTH Ha

Ipe’kHee paccTosHue?
1) He uamenutcs.2) YBenuuurcs.
3) Ymenbmurcs.4) OTBET HEOJHO3HAYCH.

6. 9J'I€KTpI/I‘l€CKOC II0JIE CO31aHO

HCIIOABUKHBIM TTOJIOXKHUTCIIBHO + q O
L

3apspkeHHBIM 1mapoM (0;). Kak usmensites

.+q2

HANpsHKEHHOCTh W MOTEHIMAT TOJs B TOYKe A, eciu B Touke B Oyner HaxomuThCs ApYroi

HOJIOXKHUTEIBHBIN 3apsa (2(02<<(1)?

1) Hanps>keHHOCTb B TOUKE A yBEJIMYUTCS, TOTEHIIMAT YMEHBLIUTCS.
2) HampshkeHHOCTD B TOUKE A YMEHBIIHUTCSI, TIOTCHIIUAI YBEITUYUTCS.

3) HanpsikeHHOCTh ¥ IOTEHLIMAN B TOUKE A yMEHBILIATCS.
4) HanpskeHHOCTh M MOTEHLMAJ B TOUKE A yBEIHYATCS.

7. CompoTUBIEHHE PE3UCTOpa YBEIMYWIM B 2 pasa, a MPHIOKEHHOE K HEMY HalpsKeHHE
YMEHbIINIM B 2 pa3a. Kak u3Menunach cuia Toka, IpoTeKaroulero yepes pe3ucrop?

1) ymenbmunace B 4 paza 2) yBenuuuiack B 4 pasa

3) yMeHbLIMIach B 2 pasa 4) He u3MeHuIach

8. Ha pucynke npuBesnena cxema snektpudeckoit nenu. I/1C
UCTOYHMKA TOKa paBHa 6 B, a ero BHyTpeHHee
conporuBiienue 1 Om. Comportupnenue pesuctopa 9 Owm.
KakoBbl ~ moka3aHusi ~ ammepmerpa W BOJbTMeTpa?
DNEKTPOU3MEPUTENBbHBIE IPUOOPHI CUUTATH U1E€ATbHBIMU.
1)I=0,7A,U=6B 2)I=06A,U=6B

3)1=06 A,U=54B 4)1=07A,U=54B

9. [T OTMHAKOBBIX PE3UCTOPOB C CONMPOTUBICHUEM I = 1 OM
COEZIMHEHBI B IIETMOYKY, Yepe3 KOTOPYIo TedeT ToK | =2 A (cm.

pucyHok). Kakoe HanpsikeHue okas3biBaeT BOJIbTMETP?
1)1B
2)2B
3)0B
4)4B

Py0e:xxHbIii KOHTPOJIDb 2

1. Tlo nByM [UIMHHBIM MPSMOJUHEHHBIM TMPOBOJHUKAM MPOTEKAIOT TOKU A
OoMHaKoBOM cuibl | (Ha pUCYHKE MOKa3aHbl CEUEHHs] NPOBOIAHUKOB, TOKHU .3
HampaBlieHbl OT uuTaTens). PaccrosHue wmexnay npoBoanukamu L. Kax L L
HaIpaBJIeH BEKTOP MHAYKLIMNA MarHUTHOTO IOJIsl, CO3/1aBAEMOT0 MPOBOJIHUKAMHU ®_ _______ @
B TOUKE A, YIaJIEHHON OT Ka)kKJI0TO IPOBOTHIKA Ha paccTosiHue L? I I
1) —

2) «—

IH

21



4

1. Ha pucyake wu300paKeHBl CEUEHHUS JBYX

MapajyieabHbIX MPSAMOJIMHENHBIX JUTUHHBIX T 1 I J:
MIPOBOJIHUKOB C IPOTUBOIIOJIOAKHO HAIpPABICHHBIMU £y I @
ToKamu, npudem Ji1=2J;. Unaykuus B marunthoro a ~ b I ) i
TI0JIsI paBHA HYJIIO B HEKOTOPOW TOYKE y4acTKa....
1)d
2) a
3)c
4) b

L
3. IlpoBommwmk nnuHOM L w® wmaccoii M moaBemieH Ha TOHKUX ® @

IIPOBOJIOYKAX B MAarHUTHOM I10JIe, HAIIPABJICHHOM TaK, KaK [10Ka3aHO Ha
pucynke. KakoBa mokHa OBITH CHJIa TOKa 4Yepe3 MPOBOJHUK, YTOOBI ® ®
CHJIBl HATSXKEHUS IPOBOJIOYEK ObUIM pPaBHBI HYIIO?

miL g gBh g
8 “BL mg

1) mg
2BL

4. ]JlBa penbca 3aMKHYTbl Ha KOHLIE TPETHUM IPOBOJHUKOM (CM. 2I .
pHUCYHOK). UeTBepThIil IPOBOIHUK, apaJlIeIbHBINA €My U UMEIOIINH C 2>

. -> V
penbcaMu HaJeKHBIM KOHTAaKT B TOYKax | W 2, KaTUTCSA MO HUM C B ® -

HEKOTOpOil ckopocThio V B MarmutHOM mone B . Kak nampasieH 1
WHIYKIIMOHHBIM TOK Ha ydacTke 1enu 1 — 2 u B Kakoul u3 Touek 1 u

2 norenman ? Gonpiie?
1) or2kl, %27%2) orlk2 %2~%
3) or2k 1, %2<%4) or1k2, 2<%

5. B kamepe coOpaHbl MarHUTHOE U 3JEKTPUUECKOE OIS, IPUYEM BEKTOP MarHUTHOW MHIYKIIMU
B nepneHnukynspeH BEKTOpYy HampsbDkeHHOcTH E. B kamepy BieTaeT 3apshKeHHasl 4acTHIa,
CKOpPOCTh KOTOPOH NEpHEeHAMKYJsIpHAa BekTopam B u E. Ilpu mponere kamepsl TpaeKTOpus
qacTHUIlbl He MeHsieTcs. Onpenenure ee CKopocTs, ecian £ =10 kB/m,a B=2 ¢ 10° T,

1) 5+ 10° m/c.

2)2 107 m/c.

3) 20 m/c.

4) 5+ 10% m/c.

6. Pagnychl OKpY»KHOCTEH, 10 KOTOPBIM JABMKYTCS 0.-4acTuilbl (R, ), mpotoH (Rp) (My=4my; g4 =
20p), BIETEBIINE B OJHOPOAHOE MArHUTHOE MOJENEPHEHIUKYIIPHO BEKTOPY MAarHUTHOU
UHYKIUH C OJJHOM M TOM 7K€ CKOPOCTBIO, COOTHOCSTCS KaK

1) R, = 2Rp
2) R. = 4R,
3) Ra=R,/2
4) R,=Rpl4

7. HeusBecTHas wyacTuia, sBISIOUIAasCS IMPOAYKTOM HEKOTOPOH sAepHOM

p€aknuu, BJICTACT B KaMCpy C MArduTHbBIM 1IOJIEM, HAaIPaBJICHHBIM 1

NEpIEHINKYIIAPHO ~ HAmNpaBieHUI0 €€  JABWKEHHS  (MeprIeHAUKYISIPHO

IUIOCKOCTH pUCYHKa). benoil 3Be310ukoil Ha pUCYHKE MOKa3aHO MECTO, IJie

yacTULa yJapuiach B JKpaH. UYepHOH 3BE3M0YKOM IIOKAa3aHO MECTO, B
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1
KOTOPOE Ha SKpaH MOMamaroT MPOTOHBI 1P ¢ Tol e sHeprueit. HemssecTHas yacTuma ckopee

BCETO, ABIIACTCA
0

e o 1
1) anexrporom —1°2) meiitponom 0"

o 4 0
3) a-uacturieit 2 ¢ 4) mo3uTpoHOM +1°

8. Maruut BBIBOJAT M3 KOJIbIIA TaK, KaK II0OKa3aHO Ha pPUCYHKE.

-
o Vv

Kakoii momoc maruuTa Giimxe K KoJbiyy? s———

1) ceBepHBIit 3) 0KHBIH I . i /)

2) oTpUIIaTeIbHBIN 4) TI0JI0XKHUTEITbHBIH

9. IlpoBonoYHass paMKa IBMKETCS B HEOJHOPOJHOM MAarHHUTHOM IIOJIE,
CWJIOBbIE JIMHUU KOTOPOTO BXOJAT B IUIOCKOCTH JucTa. [lnockocTh ee
OCTaeTCsl NEPHEHAUKYJIAPHON JTUHUSAM BEKTOpPa MAarHUTHOW MHIYKIUU (CM.
puc.). IIpu nBwkeHHH pamMKu B HEH BO3HUKACT AJIEKTpHUYEeCKUU TOK. C
KaKMM U3 YKa3aHHBIX HAa PHUCYHKE HAMpaBJICHUM MOXKET COBIAJIaTh
CKOPOCTh paMKu?

1) Tonpko c A

2) Tonbko ¢ b

3) Toabko ¢ C

4) ¢ m1oObIM U3 yKa3aHHBIX HApPaBICHUI

o000 QED

Cemectp 5

PyOesxxkHbIii KOHTPOJIB1

1. Henpo3pa4nblii Kpyr OCBemIaeTCs TOYEYHBIM HCTOYHHKOM CBETa M OTOPACHIBAECT KPYIIIYIO
TeHb Ha 5KpaH. Onpenenure auaMmerp TeHu, ecnu auamerp kpyra 0,1 M. Paccrosnue ot
UCTOYHHUKA CBETA J0 Kpyra B 3 pa3a MEHbIIIE, UEM PACCTOSIHUE 0 dKpaHa.

1) 0,03 M2) 0,1 M3) 0,3 M4) 3 M

2. Ha 3epkanbHyt0o MOBEpXHOCTb JIyd cBeTa majaer mnox yriom 30°. Uemy paBeH yroia Mexnay
NaJal0IIKUM U OTPa’KEHHBIM JTydamMu?
1) 60°.2) 45°.3) 30°.4) 15°.

3. Kakast yacTh M300pakeHus CTPENIKM B 3epKaJie BUJIHA I71a3y? —
1) Bcs cTpenka

2)1/2 g

3) 1/4 ER |

4) cTpenka He BUHA BOOOIIE

4. Ha pucyHke wu300paxkeH XoJ g

Jydell OT TOYEYHOrO MCTOYHHKA i

cBeTa A uepe3 TOHKYIO JIMH3Y. B e BN g 5

KakoBa onTrueckas cuiia JUH3bI? 5 _._‘{m_d:l;_“ [T
1) - 20.0 noTp - B e S ]
2) — 0.5 aorp e <

3) 0.2 noTp

4) 20.0 aoTp
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5. Ilpu dororpadupoBanun ynaseHHOTO TpenMera ¢GoToanmaparoM, OOBEKTUB KOTOPOTO -
coOuparoniass JmH3a ¢ (OKYCHbIM paccrosiHueM f, miaockocTh (OTOIIICHKH HAaXOJUTCS OT
00BEKTHBA HA PACCTOSTHUH

1) Gonbmiem, uem 2f2) paBHom 2f

3) mexny T u 2f4) paom f

6. Kakoii Tunm u300pakeHHs] HEBO3MOXHO IMOJYYUTh C MOMOIIbIO cOOWparomiel JIUH3bI B
BO311yXE?

1)/eticTBUTENBEHOE, IEPEBEPHYTOE, YMEHBIIICHHOE.

2)/leticTBUTENBHOE, IEPEBEPHYTOE, YBEIIMUEHHOE.

3)MHuumoe, npsiMoe, YMEHbIIIEHHOE.

4) MHanMoOe, IpsIMOE, YBEITMYEHHOE.

7. CBer OT 1BYX CHH(A3HBIX KOTEPEHTHBIX MCTOYHUKOB S M
S, pnuHOM BomHBI A gocturaeT dkpaHa . Ha HeM 8 g 4

ows o

Ha0I01aeTCs uHTepdepeHmonHas kaptuHa. CBeTiible czzea T

I0JIOCHI B TOYKaxX A 1 B HabIr01a10TCS IOTOMY, YTO S, =" 3
1) SzA- SlA = SzB-SlB

2) S,A-S1A = k; S;B —S1B = k-M2 (K - HeueTHOCUHCITO)

3) S;A-S1A = (2k+1)M2; S;B-S1B = kA (K - nenmoeuucio)

4) S,A-S1A = KA., SB-S1B = (k-m)A (K, m - nienbreurcia)

8. JlazepHBIi JTy4 KpacHOTO IIBETa MaJaeT MEPIEHAUKYISPHO Ha [A
mubpakuonnyro pemerky (50 mrpuxoB Ha 1 mMm). Ha nuHum -
ABC okpana (cM. puc.) HAaOIIOJAacTCs CepHsl KPAaCHBIX ISTCH. sy |
Kakue wu3MeHeHHMs NPOM30MIYT Ha SKpaHE NpPU 3aMEHE STOU 1 i "
pewietku Ha pemeTky co 100 mrpuxamu Ha 1 Mm?
1) xkapTHHa HE U3MEHUTCS epan | [C
2) maTtHO B Touke B He cMecTuTcs, OCTalbHbIE Pa3ABUHYTCS OT
HEro

3) maTHO B Touke B HE cMecTUTCs, OCTaNbHbIE CABUHYTCS K HEMY
4) naTHO B Touke B ncuesHer, ocTanbHble pa3BUHYTCS OT TOUKU B

9. HpI/I OCBCHICHHUHA ,HH(I)paKHHOHHOﬁ peHICTKN MOHOXPOMATHYECCKHUM CBC€TOM HaA 3KpaHC,
YCTAaHOBJICHHOM 3a HCI71, BO3HHKACT )II/I(i)paKIII/IOHHaSI KapTuHa, COCTOosAIasd U3 TEMHBIX U CBETJIBIX
noyioc. B MEPBOM OIIBITC PACCTOAHUEC MCKAY CBCTJIIBIMU IIO0JIOCAMHU OKA3aJlIOChb MCHLIIC, UEM BO
BTOpOM, a BO BTOpOM 6OJ'II>HIC, 4YCeM B TPECTHCM. B xakom u3 oTBETOB IMPpaBUJIbHO YKa3aHa
MMOCJICAOBATCIIBHOCTL IBETOB MOHOXPOMATHYICCKOI'0 CBCTA, KOTOPBIM OCBCIIAJIACH pemeTKa?

1) 1-kpacHplii 2 -3eneHblii 3 - CHHUIA

2) 1 - kpacHbiii 2 - cuHMi 3 - 3eneHbIi
3) 1—3enenbiit 2 — cuHMiA 3 — KpacHbIi
4) 1 — cunmit 2 —KpacHbIl 3 — 3€JIEHBIN

10. JIyu nazepa HampaBiseTcss Ha TU(PAKIMOHHYIO pelieTKy. PaccrossHue Mexay HyNeBbIM U
nepBbIM TU(PaKIIMOHHBIMU MaKCUMyMaMU Ha yJaJI€HHOM dKpaHe (paccTosiHue 10 3kpana L >>
10 cMm) paBHO 10 cm. PaccTosiHue MeX Ay HYJIEBBIM U BTOPBIM TUGPAKIIMOHHBIMU MaKCUMyMaMH
MIPUMEPHO PaBHO

1)20 cm 2) 10 cm 3)40 cm 4)5cm

PyOesxkHbIii KOHTPOJIBb 2
1. Kpacnas rpanuna ¢gotoaddexra onpeaensercs
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A. 4acTOTOU MaJaroliero cBera B. cBoiicTBamu BerecTBa (hOTOKATOAA
Kaxkoe (-ue) u3 yTBep:KaeHUi NpaBUIBHO (-b1)?

1) TompkO A 3) ronbko b

2) uA,ub 4)uu A, vu b

2. Ilpu ocBemieHnu Karoja BaKyyMHOTO (pOTO3JIEMEHTA MOTOKOM MOHOXPOMATHYECKOrO CBETa
MPOUCXOIUT OCBOOOXKAeHUE (OTOANeKTpoHOB. Kak u3MEHHMTCS MaKcUMajabHasi JHEpPrus
BBUICTEBIINX (POTODIIEKTPOHOB IPY YMEHBILIEHHH YaCcTOTHI MMAAI0NIET0 CBEeTa B 2 paza’?

1) yBenauuutcs B 2 paza 3) ymeHbIIUTCSA B 2 pasa

2) ymeHbIIuTCs Oosiee ueM B 2 pasa 4) yMEeHBIIIUTCS MEHEE YeM B 2 pasa

44
3. Onpexnenute 4UCIO HEUTPOHOB U JEKTPOHOB BAaTOME CTAOMIBHOTO M30TOIA KAIbLUs 2 Ca,

1)24 ueiitpona, 20 31€KTPOHOB
2)20 HEeUTPOHOB, 24 3JIEKTpOHA
3) 24 ueiitpona, 44 >1eKTpoHa

4)44 neiitpona, 20 3J1€KTPOHOB

4. Kako# u3 NpuBEIEHHBIX XUMUUYECKHUX 3JIEMEHTOB HUMEET COCTAaB aTOMHOTO sizipa 18p+20n
1) Ar2) B3) Cl4) Zn

5. Kakas 10151 paJMOaKTUBHBIX aTOMOB OCTAe€TCSl HEpaclaBIIEHCs Yepe3 WHTEpBall BPEMEHH,
paBHBIN JBYM MEepUoOJaM morypacmnaaa?
1)25 %2)50 %3)75 %4) HepacmaBILIKMXCS ATOMOB HE OCTaHETCS

6. 13 20 oaMHAKOBBIX PaMOAKTHBHBIX SEp 32 | MHUH MCHBITAIO PaJMOAKTHBHBIN pacran 10
siiep. 3a CIenyIOIIy0 MUHYTY HCIBITAIOT PACTIA/
1) 10 simep 2) 5 sgep 3) or 0 10 5 smep 4) ot 0 go 10 stmep

7. YKaxuTe BTOPYIO YacTHUIly, IPUHUMAIOIIYIO Y4acTHUE B SIIEPHON peaKuu . N +?— 3 O+1 H
1) anekTpon

2) IpoTOH

3) HeiTpoH

4) o — yactuia

235
8. B peakuuu nenenus ypana 92

Omnpenenute yncno N.
1) N=4.

2) N=8.

3) N=6.

4) N=10.

1 140, 94 0 1
U+on— Ce+ Zn+N_je+2,n BbLAENAETCS N 2JIEKTPOHOB.

6.5. ®OH/1 OLICHOYHBIX CPEICTB
[lonupiit OaHK 3agaHMil IS TEKYyIIEro, pPYOEXKHBIX KOHTpOJEH U
IPOMEXYTOUHOM aTTeCTallMd IO TUCLUIUIMHE, MOKAa3aTelH, KPUTEPUH, IIKaJIbI
OLICHWBAaHWS  KOMIICTCHIIMH, METOAWYECKHE  MaTepuajbl, OIPEACISIONINe
IPOIEAYPHl OIICHUBAHUS OOpPA30BATEIBHBIX PE3YNbTATOB, MPUBEIACHBI B yueOHO-
METOIUIECKOM KOMIUIEKCE TUCITUTUIAHEI.
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7. OCHOBHASA U JONNOJIHUTEJIBHASA YYEBHAS JINTEPATYPA
7.1. OcHOBHas1 yueOHAas1 JIUTEPATypa
1. ®usuka. B 2 4. Y. 1. Mexanuka. MoekynsgpHas ¢pu3uka 1 TepMOJIMHAMHUKA.
DIIEKTPUUYECTBO U MarHeTu3M [DnekTpoHHbIN pecypc IbC KoHcynbTaHT
crynenTa]: yueonuk. / .M. TanubikoBa-byikeBud - Munck : Boimr. mik.,2014.
http://www.studentlibrary.ru/book/ISBN9789850625052.html 2. ®usuka. B 2 4. Y.
2. Onruka. KBanrosas gusnka. CtpoeHue u (pru3n4ecKuecBONCTBA BEILIECTBA
[DnexTponnbIil pecypc DbC KoncynbTanT cryaeHTa |:yueOnuk. / M.N.
TanubikoBa-bymkesnd - Munck : Beimn. mik., 2014.
http://www.studentlibrary.ru/book/ISBN9789850625069.html
3. MexaHuKka : METOAMYECKUE YKa3aHUSI K BBITIOJTHEHUIO JTAOOPATOPHBIX

pabort o obuiemMy puznyeckoMy NPaKTUKYMY JIJIsl CTYJIEHTOB HAIlPaBJICHHOCTU
03.03.02 "®uzuka", 44.03.05 "Ilegaroruueckoe oopazoanue" ("dOuznka u
MateMatrka'") / MUHUCTEPCTBO HayKH U BbIciiero oopazoBanus Poccuiickoit
®enepanuu, Kypranckuit rocynapctBennbiii yuusepeuret, Kadenpa "duszuka" ;
[cocT.: J.LH.Hukudoposa]. - Kypran : UznatensctBo Kypranckoro
rocyJapCTBEHHOT0 yHUBepcurera, 2020.

7.2. JlonoJiHUTE/IbHASE YUeOHAasI JIUTepaTypa
1. Bapaga, A. H. JIaGopatopHblii TpakTUKyM 110 oO1Iel (pu3mke : yueo.
nocobue / Bapasa A. H. , I'yokun M. K. - Mocksa : U3narenbckuii tom MOU,
2017. - ISBN 978-5-383-01108-9. - Tekcr : anexrponnsiit // ObC "KoncynbTanT
cryaenra" : [cait]. https://www.studentlibrary.ru/book/ISBN9785383011089.

8. YAEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
1) Kanytkus J.E., dusuxa : Mexanuka. MoJiekyJisspHast ¢usuxa] DIEKTPOHHBIA pecypc
OBC KoncynbTanTc TyeHTa] : yuel. mocoOue i mpakTudeckux 3aHsatuid. Y. 1
/ Kanytkun, [I.E. - M. : MUCuC, 2014. - 135 c.
http://www.studentlibrary.ru/book/ISBN9785876237408.html

2) Kanytkun J1.E., dusuxa : OnTHKa. ATOMHAS U SICPHAS pusuxa [ DITCKTPOHHBIN
pecypc OBC KoncynbprantcryaeHTa]: yued. nmocooue st npaxT. 3ansatui. Y. 3 /
Kanyrkun, [I.E. - M. : MUCuC, 2014. - 103 c.:
http://www.studentlibrary.ru/book/ISBN9785876237422.html
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http://www.studentlibrary.ru/book/ISBN9785876237422.html

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/JUMBLIE 1J1s1 OCBOEHUSA IUCHUIIJINHBI
1)OtkpeiTass ¢dusuka [DIEKTPOHHBIN pecypc]: [WMHTEepakTWB. y4eb.]. —
OnekTpoH. faH. u nporp. Pexum gocryna: http://www.physics.ru/.
2)bubmuokiy0.py [OnexkTpoHHbI pecypc]: [MHTepakTuB. yu4el.]. —
OnekTpoH. faH. u nporp. Pexum gocryna: http://biblioclub.ru/.

3)[lopran sBAseTcs COCTaBHOM 4YacThio (pefepanbHOro moprana "Poccumiickoe
oOpazoBanue". CoIEpKUT pecypcbl M CCBUIKM Ha PECYpChl IO €CTECTBEHHO-HAYYHBIM
nucnuiuiHaM ((hu3nka, MaTeMaTHKa, XMMHus U 6uosorus), http://en.edu.ru/

10. TH®OOPMALMOHHBIE TEXHOJIOI'NH,
INPOI'PAMMHOE OBECIIEYHEHUME
N UTHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMBI

OBbC «Jlaub»

OBC «KoHCYNBTaHT CTyJIEHTa»
9BC «Znanium.comy
«"apaHT» - cipaBOYHO-IIPAaBOBasi CUCTEMA

~whe

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUITIJINHBI
MarepuanbHO- TEXHHUYECKOE OOECHEYeHHe MO pealn3aluuu AUCIUIUIMHbI
ocyuiecTBisiercsi B cooTrBeTcTBUM ¢ TpeboBanuss PI'OC BO mno nanHOM
00pa3oBaTeabHOIN MPOrpaMMe.

12. JIAA CTYAEHTOB, OBYYAIOLIUXCS C
HNCITIOJIb3OBAHUEM JIUCTAHIHUOHHBIX OBPA30OBATEJIBHBIX
TEXHOJIOTUI

[Ipy wWCHONB30BAHUM  BJIEKTPOHHOTO OOy4YeHUS M JUCTAHIIMOHHBIX
oOpazoBatenbHbiX TexHojoru (mamee D0 u JIOT) 3aHATUS MNOJHOCTHIO WM
YaCTHYHO MPOBOATCS B pexkume oHnaiH. OO0beM NUCHUIUIMHBI U pacipeiesieHne
Harpy3ku mno BujaaMm padbor coorBerctByeT m.4.1. Pacnpenenenue Oamios
COOTBETCTBYET II. 6.2 MO0 MOKET ObITh UBMEHEHO B COOTBETCTBUH C PEIICHHEM
kadenpsl, B ciydae nepexoaa Ha D0 u JIOT B mponecce oOydeHusi. Pemenue
kaenpsl 00 HCMONB3YEMBIX TEXHOJOTHSIX W CUCTEME OLIGHWBAHUS TOCTHIKEHHM
oOyyarolmuxcss NPUHUMAETCS C Y4€TOM MHEHHUS BEIyIEro IpenojaBareis u
JIOBOJIUTCS JIO CBEACHUS O0YJarOIIINXCS.
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[MTPMJIOKEHHE 1

AHHOTanus K pabodeil mporpaMMe JUCLUITIINHBI
«PU3NYECKUN NPAKTUKYM

00pa30BaTeNbHOM MPOrpaMMBbI BBICIIIETO 00Opa30BaHUS —
porpamMmsel OakajiaBpuara

44.03.05—- [lenarornuyeckoe odpaszoBanue (¢ AByMs NpOPUISIMHU MOJATOTOBKH)

HanpasneHnnocTs:
MaremaTuka u pusuka
®opwma (hopmbl) 00yUeHHS: OUHAs

Tpyooemxocmo oucyunaunsi: 10 3.e. (360 akageMHUecKUX yaca)
Cemecmp.2-5

Dopma npomedicymounou ammecmayuu. 3a4eT (2-5 ceMecTphl)
Cooeporcanue oucyuniunsi. OcHogHble pazoeivl

OcHoBbl MexaHMKU. OCHOBBI MOJEKYJSAPHOM (U3UKM U  TEPMOJUHAMHUKU.

JIIEKTPOAUHAMUKA. OCHOBBI ONITHKH, AaTOMHOWH SIEPHON (DU3HKH.

MaremaTnka u pusuka
®opmMma (dhopmbl) 0OOydeHHsI: 3a0UHAS

Tpyooemkocmo oucyunaunst: 10 3.e. (360 akageMudeckux yaca)
Cemecmp:5-8

Dopma npomedcymounoi ammecmayuu. 3a4et (5-8 ceMecTpbl)
Cooeporcanue oucyuniunvl. OcHo8HbIE pa3denbl

OcHoBbl MexaHMKH. OCHOBBI MOJEKYJISIPHOM (U3UKM U  TEPMOJUHAMHUKU.

3JIEKTPOAUHAMUKUA. OCHOBBI ONITUKH, aTOMHOU U SAEPHOH (PHU3HKH.
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JIMCT
perucTpanuv U3MeHeHH (0NoJTHeHUH) B pa0d0o4yI0 NporpaMmmy
yueOHO# JUCHMILIHHBI
«DU3NYEeCKUN TPAKTUKYM»

N3meHeHnus / 1onoiHeHUs B pad04y0 NporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENOIABATEIb / boueros B.W. /

W3meHeHust yTBEpKIEHbI HAa 3aceAaHuM KadeIphl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuii kadenpoit « _» 20 T.
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