OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCIIOPTA

denepanbHOE rOCyIapCTBEHHOE 0I0HKETHOE 00pa30BaTeNbHOE YUPEXKICHHE BBICIIETO 00pa3oBaHus
«MpKyTCKU#i TOCYAapCTBEHHBIM YHUBEPCUTET ITyTEH COOOIICHMSI
(®I'bOY BO UpI'YIIC)

3alaiikajJbCKUii HHCTHTYT 7KeJ1e3HOA0POKHOT0 TPAHCIIOPTA -
¢dwinan denepanbHOro rocy1apcTBEHHOI0 O010HKETHOr0 00pa30BaTENIbHOTO YUPEKACHUS
BhIcuIiero oOpa3oBanus «VMpKyTCKuil rocy1apcTBEHHBI YHUBEPCUTET MyTEH COOOIICHNUS

(3a6VDKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M peKTopa
oT «02» mrons 2023 . Ne 425-1

b1.0.11 ®u3uka

pabouas mporpaMma JUCHUILIINHBI
CrenmanbHoCcTh — 23.05.05 CucteMbl obecieueHust ABMKEHNS OE310B
Crennanuzanusi — ABTOMaTHKA U TeJIEMEXaHUKa Ha KEJIE3HOA0POKHOM TPAHCIIOPTE
KBanuduxarus BeITyCKHUKA — HHXKEHEP MYTei COO0IIeHUs
dopma u cpok 00yueHHs — ouHas Gopma, S sietr oOydeHus; 3a049Has popma, 6 JeT 00ydeHUs
Kadenpa-pazpadborunk nporpammsl — TexHochepHas 6€3011acHOCTh

OO0m1ast TpyAOEMKOCTb B 3.€. — 9

Yacos o yueOHOMY TIaHy — 324

Ounasi popma 00yueHus

DopMBI TPOMEKYTOUHON aTTECTAMH B CEMECTPaxX/Ha Kypce

ouHas popmMa oOydeHus: 3a4eT 1 cemecTp, 3K3aMeH 2 ceMecTp

3aouyHas Gopma oOydeHus: 3a4eT 1 Kypc, sk3ameH 1 Kype

Pacnpe)le.ﬂelme YaCoB JUCHUIVIMHBI ITO CEMECTPpaM

Cemectp 1 2 Hroro
Uucno Heens B ceMecTpe 17 17
Bupn 3ansaTuii Yacos no YII Yacos o YII Yacos no YII
AyautopHas KOHTAKTHAsl padoTa no BuAaM 85 85 170
Y4eOHbIX 3aHATHI
— JICKITUH 34 34 68
— TIPaKTHYCCKHE 34 34 68
— 1abopaTopHBIE 17 17 34
CamocTosiTeTbHasi padoTa 59 59 118
JK3aMeH 36 36
Hroro 144 180 324
3aounasi popma o0yueHust PacnpeaejieHue 4acoB JUCHHUILIMHBI 10 Kypcam
Kypce 1 1 Hroro
Bup 3ansatuit Yacos no YII Yacos no YII Yacos no YII

AynuropHast KOHTAKTHAs padora no BuIamM 2 20 42
Y4eOHBIX 3aHATHI
— JIEKIIUH 8 8 16
— MPaKTUYECKHE 8 8 16
— nabopaTopHbIe 6 4 10
CamocrosiTenbHast padora 118 142 260
IK3aMeH 18 18
3auer 4 4

Hroro 144 180 324
VII — yueOHbIH 11aH.

UUTA

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00
Moanuce cooTBeTCTBYET (harny AOKYMEHTa

7 L
HPTYTAC




Pabowas mporpamMma JUCHMIUIMHBI pa3padoTaHa B COOTBETCTBUH C (peaepanbHBIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICHIETO0 OOpa30BaHUs — CIELUAIUTET 10
cnenuanbHocTd 23.05.05 Cucrempl obecrieueHusi IBUKEHUS IOE370B, YTBEpKJIeHHBIM Ilpukazom
MunucrtepcTBa oopazoBanus U Hayku Poccuiickort @enepanuu ot 27.03.2018 . Ne 217

[Iporpammy cocraBui:
K.n.H., noueHnr, 3aB. kadenpoii JI.B. BunorpanoBa

Pabouas mporpamMMa paccMoTpeHa U 0J00peHa JJIsl UCIIOJIb30BaHUS B yueOHOM Mpoliecce Ha
3acenanuu kadeaprl «TexHochepHas 6€30macHOCThY, TPOTOKOI OT «12» Mas 2023 1. Ne 7

3aB. kadeapOi, K.IL.H., IOIICHT JI.B. Bunorpanosa

COI''TACOBAHO

Kadenpa «3nexkrpocHabxenue», mpoTokoi oT «15» mas 2023 r. Ne 35.

3aB. kadenpoii, K.T.H., TOICHT C.A. Oununmon



1 LIEJIA U 3AJAUM U CHOUATIIVHBI

1.1 I_Ie.]'ll/l npenogaBaHus TMCHUIIVIMHBI

1 M3yYeHNE OCHOBHBIX (DM3NYECKUX SIBICHUN U HJEH

oBnajicHNe (hyHIAMEHTAIBHBIMH ITIOHATHSAMH, 3aKOHAMH M TEOPHSMH KIACCHYECKON M COBPEMEHHOH (HU3HKH, a
TaKKe METOIAMH (PU3NYECKOTO MCCIIEIOBAHHS

OBIIAJICHHE IPHEMAMH U METOJAMH PELICHHUsI KOHKPETHBIX 33134 U3 Pa3IMuHbIX oOsacteil pu3nku

(OpMUPOBAHUS LEJOCTHOTO NPEACTaBICHHUA O (PU3MUECKUX 3aKOHAX OKPY)KAIOIIETO MHpPA B MX €AMHCTBE H
B3aMMOCBSI3H, 3HAKOMCTBO C HAYYHBIMH METOAAMU MTO3HAHUS

>N AN IN \)

1.2 3agaya JMCHMIIHHBI

NPUMCHATH NMOJTYUCHHBIC 3HAHUA T10 (I)I/I3I/IKG JJIA 00BIICHEHUS pa3H006pa3HI>IX (1)H3H‘{GCKI/IX SIBIICHUM M CBOMCTB
BCHICCTB, NPAKTUYCCKOI'0 NUCITOJIL30BaHNA (bHSquCKI/IX 3HAHUM

1.3 ]_leJII) BOCIIMTAHUSA U 3aJa4YH BOCIIHUTATEJIbHOM paﬁon,l B paMKaXx IMCHMILIIMHbI

[TpodeccroHanbHO-TPYI0BOE BOCITUTAHUE 00YUYAFOLINXCSI

Lens mpodeccroHaabHO-TPYJOBOTO BOCHHMTaHUS — (OPMUpPOBaHHE y O0Y4YaAIOIIMXCS OCO3HAHHOW NMpogecCHOHATBHOM
OpHEHTALMH, TOHMMaHMs OOIIECTBEHHOIO CMBICIA TpyJda W 3HAYMMOCTH €ro Juid ceOsi JIMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOI'O W TBOPYECKOTO OTHOLICHWs K Oynaymed IesTeNbHOCTH, NpOoQecCHOHAIBHOW 3ITHKH, CIIOCOOHOCTH
NPEABUACTh W3MEHEHHS, KOTOPble MOI'YT BO3HHKHYTH B NPO(ECCHOHATIBHOW NESATENbHOCTH, U YMEHHIO paboTarth B
HM3MEHEHHBIX, BHOBb CO3JIAHHBIX YCJIOBHSX TPY/a.

Lenpb qocTHraeTes MO MEpe PEIICHUs B €IMHCTBE CICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIHTAHWE YECTH, TOPAOCTH, JIOOBH K MPO(ECCHH, CO3HATENHLHOrO OTHOIICHHS K MPO(ECCHOHATBLHOMY JOMTY,
MOHUMAEMOMY KaK JINYHAsi OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (opmupoBaHKe NCHX0JIOTUH NpodeccHoHana;

— ¢opmupoBaHue MpoheCCUOHATBHOMN KYIBTYPBI, 3ITUKU MPOPECCHOHATLHOTO OOIICHUS;

— (opMUpOBaHUE COIUATHLHON KOMIIETEHTHOCTH U APYTHE 3a/aud, CBI3aHHBIC C MMHUDKEM MPOPECCHH M aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJIOTMYECKOE BOCIMTaHNE 00y4YaroUuIixcs

Llenp 9KOJIOTMYECKOTO BOCIUTaHHUsS — (POPMUPOBAHHE OTBETCTBEHHOTO OTHOIIEHMS K OKpYXKalolied cpeae, KoTopoe
CTpOHTCS Ha 0a3e HKOJOTHYECKOTO CO3HAHMS, YTO INperosaraeT coOroleHHe HPaBCTBEHHBIX U MIPABOBBIX MPHHIIUIIOB
MIPUPOJIONIONB30BAHUSA M IpONaraHay HIeH ero ONTHMHU3ALUH, AaKTUBHYIO AEATENBHOCTh IO HM3YYCHHIO U OXpaHe
TIPUPOIBI.

Hens nocturaercs no Mepe peleHus B €IMHCTBE CIEAYIOIINX 3a1ay:

— Pa3BUTHE FKOJIOTMUECKOIO CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEJICHUS;

— (opMupoBaHme yMEHHH W HAaBBHIKOB Pa3yMHOTO IPHPOIOIONB30BAHUSA, HETEPIHMOTO OTHOUICHHS K JCHCTBHUSM,
MIPUHOCSLINM BpPEJ] 3KOJIOTUH;

— IPUOOPETEHHE OIBITA IKOJIOTO-HANPABICHHOM JCITEIbHOCTH;

— CTaHOBJIEHHE WM PAa3BUTHE y OOYYAIOMIMXCS IKOJOTUYECKOW KYJIbTYPHI, OEpEKHOT0 OTHOIICHHS K POJHON 3emiie,
MPUPOAHEIM OoraTtcTBaM Poccur M Mupa, MOHUMAaHHUE BIUSHUS COIUAIBHO-DKOHOMHUYECKUX MPOIECCOB Ha COCTOSHHE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

— ¢opMupoBaHre y 00y4arIUXCs SKOJOTHUYECKOW KapTHHBI MHpPA, PA3BUTHE y HUX CTPEMIICHUS Oepedb U OXPAHSAThH
MIPUPOAY;

— Pa3BUTHE SKOJIOTMYECKOI0 CO3HAHMSI, MUPOBO33PEHHUS U YCTOMUMBOIO HKOJIOTMYECKOTO MOBEACHUS

2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacts OIIOII | ook 1. /luctmmmns / OGs3aTebHas yacTh
2.1 TpeGoBaHus K NPeABAPUTEILHON NOAr0TOBKE 00y4Yal0NIerocs
1 I Juctmmumna 51.0.11 ®usuka nzyyaercst Ha Ha4aJIbHOM 3Tarne GOPMHUPOBAHUS KOMIIETCHINH

2.2 JIncuMnJMHbI M NPAKTHKH, AJIs1 KOTOPbIX U3yYeHHe JAaHHON AUCHUILUINHBI
He00X0AMMO KaK NpealiecTByoIIee

b1.0.07 MaremaTuka

b1.0.13 MaremaTudyeckoe MOAEIHPOBAHUE CUCTEM U NIPOLECCOB

b1.0.14 NnxxeHepHast 9KOJIOTUsI

b51.0.41 Teopust aBTOMaTU4ECKOTO YIpPaBIECHUS

b51.0.42 Teopus TMHEHHBIX 3IEKTPUUECKUX LeTel

b51.0.44 Teopust TUCKPETHBIX YCTPONCTB

b1.5.46 Teopus nepefadyy CUTHAJIOB

b51.0.48 Kananoo0Opasyomue ycTpoicTBa aBTOMAaTHKH, TEJIEMEXaHUKHU H CBSI3H

O[O0 Q|| N[N~

B3.01(/1) BeimosiHeHne BBITYCKHOM KBaIN(UKAIIMOHHOHN paboThI




3 IIVTAHUPYEMBIE PE3YJIBTATBI ObYYHEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA30OBATEJIbHON TPOI'PAMMBI

Koa n Koa n HaumeHoBaHue
HAMMEHOBaHUe HHIMKATOpPa IInanupyemMsble pe3yJbTaThl 00yYeHHs
KOMIIETeHIIUH JAOCTHAKEHUS KOMIIETEeHINU
OIIK-1. Cmocoben | OIIK-1.1. lemoHCTpHpYET 3HaTh: (U3MUYCCKUEC OCHOBBI MCXAHWKH, OJJICKTPUYECTBA U
pemaTh 3HaHWs OCHOBHBIX TIOHATHH W | MarHetusma, (U3UKH KOJIeOaHWH W BOJH, KBAaHTOBOH (H3MKH,
HUH)KEHEpHBIE (yHIaMEeHTaTbHBIX 3aKOHOB 9JIEKTPOJMHAMMKH, CTATUCTHYECKOH (PU3NKHU M TEPMOJHMHAMHUKH,
3aa4u B (U3MKH, TPUMEHSIET METO/BI aTOMHOW W siepHO (u3ukn; QyHIaAMEHTAJIbHBIE MOHSITHS,
poQeCCHOHAIBLHON | TEOPETUUECKOTO U 3aKOHBI U TEOPHH KJIACCUUECKON M COBPEMEHHOH (hU3MKN
JeSITeIbHOCTH C SKCHEPUMEHTANBHOTO YMeThb: UCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
HCIIOJIb30BaHUEM UCCIe0BaHNs (PU3NIECKUX JWCIMIUIMH ITPY pelieHnU (PU3HNYECKHX 3a1a4
METOZ0B SBIICHUH, TIPOLIECCOB Bnaners: HaBbIKAMHU NPUMEHCHHS OCHOBHBIX METOJOB (PH3HKO-
CCTCCTBCHHBIX 00BEKTOB MaTEeMaTHYCCKOI0 aHa/iM3a IS PCHICHUS SCTSCTBCHHOHAYYHBIX
HayK, 3a1a4y
MaTeMaTHICCKOIo OIIK-1.2. ITpumenser 3HaTh: MaTeMaTHUYECKHE METOABI, (U3NYEeCKHe 3aKOHBI U
aHajmsa i METOBI TEOPETUIECKOTO U BBIYUCIIUTEIbHYIO TEXHUKY IJI1 IIPOBEACHHS DKCIEPHUMEHTa IO
MOACINPOBAHUA. S3KCIIEPUMEHTAIBHOIO 3aJJTaHHOH METOIUKE
HCCIIeTOBaHUA O0BEKTOB, YMeTh: HUCIONB30BaTh MAaTeMaTHYCCKHE METOMBI, (pU3UICCKUE
MIPOIIECCOB, SBJICHUII, 3aKOHBl M BBIUYMCJIMTEIbHYIO TEXHUKY IS pELICHUs
MIPOBOJUT HKCIEPUMEHTHI 10 SKCHEPUMEHTAIBHBIX 3ajad4; MPOBOIUTH H3MEepeHus,
3aJJaHHOM METOJUKE U 00pabaThIBaTh U NPEJICTABIATH PE3YJIbTATHI
AHAM3UPYET UX PE3yIbTAThI Baaaerb: HaBbIKAMM NPAaBUIBHOM AKCIUTyaTalldd OCHOBHBIX
npubopoB ¥ 00OpYIOBaHHS COBPEMEHHOH  (hU3MUYECKOil
nabopaTopuu; HaBBIKAMU 00paboTKH, aHanmm3a u
HHTEPIPETHUPOBAHUS PE3yIbTATOB IKCIIEPUMEHTA
4 CTPYKTYPA U COAEP KAHUE JUCHHUITJIMHBbI
HanveHoBanHe Ounas dpopma 3aouHas gopma *Kon
Kox Pa3TesIoB, TeM Yacel Kype/ Yacel HHIMKATOpA
u puos padorst  |CSM™P | jex | Tip | JIag | CP | ceccun | Jex | Mp | Jag | cp | ACCTMAeHms
KOMIIeTeH MU
1/ OIIK-1.1,
1.0 | Paznea 1. MexaHuka 1 10 | 10 6 15 S 4 3 2 33 OTK-1.2
Tema. Beenenue.
Kunemaruka
11 MaTepHaJIbHOU TOUKH 1 2 2 1/ | 1 3 OIK-1.1
Y TIOCTYNAaTeIbHOTO 3UMHSIS
JIBIDKEHUS TBEPIOTO
Tena
Tema. Beenenue.
Kunemaruka
MaTepuaibHON TOUKH
U TIOCTYMATEeIbHOTO
JIBUYKEHUS TBEPIOTO 1
1.2 | tena 1 2 OIIK-1.2
IIpaBuna TeXHUKH UMD
6e3omacHocTH.
Kpatxkas teopust
OIIMOOK pe3yIbTaTOB
H3MepeHuil
Tema. Beenenue.
Kunemaruka
MaTepuaIbHON TOUYKH
1 TIOCTYIATEeIbHOTO
13 JIBH>KEHUS TBEPAOTO 1 3 1/ 4 OIIK-1.1,
Tena. 3UMHSIS OIIK-1.2
Koncnekr, pemenue
3aJ1a4, MOJArOTOBKA K
3ammuTe J1abopaTopHOit
paboTHl,




MMPpaKTUICCKOMY
3aHATHIO

1.4

Tema. Jlunamuka
MaTepHUaIbHOU TOUKH
Y TIOCTYNATEIFHOTO
JBIDKCHUS TBEPOTO
Tena

1/
3UMHSA

OIIK-1.1

L5

Tema. Jlunamuka
MaTepHUaIbHOU TOUKH
U MOCTYNATEIBHOTO
JIBIOKCHUS TBEPJIOTO
Tena.

Onpenenenue
YCKOPCHHS
CBOOOTHOTO TaICHHS
C TIOMOIIBIO MAIIHHBI
ATByna

1/
3UMHSA

OIIK-1.2

1.6

Tema. lunamuka
MaTepuaabHON TOUKH
Y TTOCTYNATEILHOTO
JBIDKCHUS TBEPOTO
Tena.

Koncnexkr, pemenue
3aJa4, NOATOTOBKA K
3alIuTe J1ad0paTOPHOH
paboTsl,
MPaKTHYECKOMY
3aHATHIO

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

1.7

Tema. Mexannka
CHCTEMBI
MaTepHaJIbHBIX TOYCK.
Kunemarnka n
JIMHAMMKA CHUCTEMBI
MaTepHAIbHBIX TOYCK

1/
3UMHSSA

OIIK-1.1

1.8

Tema. Mexanuka
CHCTEMBI
MaTepHaIbHBIX TOYEK.
Koncmexkr, pemenue
3aj]1a4, ITOArOTOBKA K
MPAKTHIECKOMY
3aHIATUIO

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

1.9

Tewma. dusnueckne
T10JIS. 3aKOHBI
COXpaHCHHS

1/
3UMHSS

OIIK-1.1

1.10

Tewma. dusnueckne
T1OJIS. 3aKOHBI
COXpaHCHHUS.
Wmnyinsc. Pabora.
DHeprus. 3aKOHbI
COXpaHEeHHS
cobeceoBanue,
pernieHne 3aaad

1/

3UMHAA

OIIK-1.1

Tema. Mexanuka
TBEPJIOTO Tena.
JrHamuka
BpallaTeIbHOro
JIBHYKEHUS TBEPJOTO
Tela

1/
3UMHSS

OIIK-1.1

Tema. MexaHnnka
TBEPAOrO Tella
N3yuyenue 3aKkoHOB
BpalIaTeIbHOrO

1/
3UMHSS

OIIK-1.2




JIBIDKCHUS Ha
MasTHuke O0epOeka

1.13

Tema. Mexanuka
TBEPAOTO TETA.
Koncnekr, pemenue
3aJa4, HOATOTOBKA K
3aruTe 1abopaTopHOi
paboTsl,
MPaKTHYECKOMY
3aHSTHIO

1/
3UMHSA

OIIK-1.1,
OIIK-1.2

2.0

Paznen 2.
MouJiekyJIspHas
uzuka "
TEePpMOJUHAMHKA

12

12

20

1/
3UMHSS

33

OIK-1.1,
OIIK-1.2

2.1

Tema. OcHOBBI
MOJICKYJISIPHO-
KMHETUYECKOW TEOPUHU
rasa

1/
3UMHSA

OIIK-1.1

22

Tema. MonekynspHo-
KUHETHYECKAsl TEOPHS
UICaNIbHBIX Ta30B.
Koncnekr, pemenne
3aJa4, HOATOTOBKA K
MPaKTHYECKOMY
3aHATHUIO

1/
3UMHSSA

OIIK-1.1

23

Tema. CraTucTuka
Makcsemia —
boasmana.
Bbapomerpuueckas

hopmymna

1/

3UMHAA

OIIK-1.1

24

Tema. Cratuctuka
Makcpemia —
BonsiMmana.
Bapomerpuueckast
thopmya.
Koncnexr

1/
3UMHSS

OIIK-1.1

25

Tema.
Tepmoaunamuka
IlepBoe Hauaio
TEPMOJIMHAMUKHU

1/

3UMHAA

OIIK-1.1

2.6

Tema.
Tepmoaunamuka
Onpenenenne
MoKa3areis aanadaTel
BO3JyXa

1/

3UMHAA

OIIK-1.2

2.7

Tema.
TepmoauHaMuka
IIepBoe Havano
TE€PMOAVHAMHUKH.
Koncnekr, pemenue
3a/1a4, IOATOTOBKA K
3amuTe 1adopaTopHOn
paboTsl,
MIPAaKTHIECKOMY
3aHATHIO

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

2.8

Tema.
TepmoauHaMuka
Bropoe Hauano
TEPMOANHAMUKH

1/
3UMHSS

OIIK-1.1

2.9

Tewma.
TepmoauHaMuka
Bropoe Hauano

1/
3UMHSS

OIIK-1.1




TEPMOJIUHAMUKHU.
Koncnexkr, pemenue
3a/a4, IOATOTOBKA K
MIPaKTHIECKOMY
3aHATHIO

2.10

Tema.
TepmoauHaMuka
Cratuctuaeckuit
CMBICIT BTOPOTO
Hayvana
TEPMOJIMHAMUKHU.
SIBreHus nepeHoca

1/
3UMHSA

OIIK-1.1

2.11

Tema.
Tepmoaunamuxa
Onpenenenue
CpenHeH NJIMHBI
cBoOoHOTO TIpodera
u 3¢ exTuBHOTO
JMaMeTpa MOJIEKYI
BO3IyXa

1/
3UMHSA

OIIK-1.2

2.12

Tema.
Tepmoaunamuka
Cratuctudeckuit
CMBICJI BTOPOTO
Hayana
TEPMOJIMHAMUKH.
SIBneHus nepeHoca.
Koncnekr, pemenue
3a/1a4, MOATOTOBKA K

3aImTe J1a00paTOpHON

paboTHI,
NPaKTHYECKOMY
3aHATHIO

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

2.13

Tema. PeannHble ra3pl.

Kunkocru

1/

3UMHAA

OIIK-1.1

2.14

Tema. Peanbnble ra3sl.

Kunxoctu.
Koncmexkr, pemenue
3aJ]1a4, MOATOTOBKA K
MPAaKTHYECKOMY
3aHATHUIO

1/

3UMHAA

OIIK-1.1

3.0

Paznen 3.

DJIeKTpPHYECTBO

12

12

24

1/
3HMHSISI

52

OIK-1.1,
OIIK-1.2

3.1

Tema.
OnekTpocraTuka.
HamnpsoxenHocTh
3JIEKTPOCTATHUECKOTO
oISt

1/
3UMHSS

OIIK-1.1

32

Tema.
DNeKTpOCTaTHKA.
HamnpsoxeHHoCTh
3JIEKTPOCTATUYECKOTO
OJIAL.

Koncnexr, pemenue
3a1a4

1/

3UMHAA

OIIK-1.1

33

Tewma.
DHepreTuueckue
XapaKTEPUCTHKH
niosist. OCHOBHBIE
3aKOHBI

1/
3UMHSS

OIIK-1.1

34

Tema.
DHepreTuyecKkue

1/
3UMHSS

OIIK-1.2




XapaKTEPUCTUKH
mmosst. OCHOBHBIC
3aKOHBI

N3yuenue
3IEKTPOCTATHIECKOTO
TTOJISt

35

Tema.
OHepreTHyecKue
XapaKTCPUCTHKH
roJist. OCHOBHEIE
3aKOHEI.

Koncnekr, pemrenue
3aja4, IOArOTOBKA K
3aIUTe 1ad0paTopHOU
paboTsl,
MIPaKTHIECKOMY
3aHIATUIO

1/
3UMHSA

OIIK-1.1,
OIIK-1.2

3.6

Tema. IIpoBoHUKY B
AIEKTPIUYECKOM TIOJIe

1/
3UMHSS

OIIK-1.1

3.7

Tema. IIpoBoHUKY B
AIEKTPHUYECKOM TIOJIE.
Koncnexkr, pemenue
3aJ1a4, IIOATOTOBKA K
MPAKTHUIECKOMY
3aHATHUIO

1/

3UMHAA

OIIK-1.1

3.8

Tema. /lusnexkrpuku B
JNEKTPUUECKOM I0JIE

1/

3UMHAA

OIIK-1.1

3.9

Tema. /lusnexkrpuku B
JNEKTPUUECKOM I0JIE.
Koncnekr, pemenne
3aJa4, HOATOTOBKA K
MPaKTHIECKOMY
3aHATHIO

1/
3UMHSSA

OIIK-1.1

3.10

Tema. 3akoHEBI
IIOCTOSIHHOTO TOKa

1/
3UMHSS

OIIK-1.1

3.11

Tema. 3akoHEBI
IIOCTOSIHHOTO TOKa
Onpenenenne
YAEIHLHOTO
COTIPOTHBJICHUS
PE3UCTUBHOTO
poBOA

1/

3UMHAA

OIIK-1.2

3.12

Tema. 3aKoHBI
ITIOCTOSIHHOTO TOKa
Onpenenenue
COTIPOTHUBIICHUS C
ITIOMOIIBIO MOCTa
Yurcrona

1/
3UMHSS

OIIK-1.2

3.13

Tema. 3akoHbBI
MOCTOSIHHOTO TOKA.
Koncnexr, pemenue
3a/1a4, MOATOTOBKA K
3amnmre
nabopaTopHbBIX paboT,
MIPAKTHIECKOMY
3aHITHIO

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

3.14

Tema. DnekrpudecKuii
TOK B Pa3IM4HBIX
cpenax

1/
3UMHSS

OIIK-1.1

3.15

Tema. Dnexkrpuyeckuii
TOK B pa3IM4HbIX
cpenaX.

1/
3UMHSS

OIIK-1.1




Koncnekr, pemenue
3aJa4, HOATOTOBKA K
MPaKTHIECKOMY
3aHSATHIO

3.16

Brmonnenne
KOHTPOJIBHOM paboTHI
Ne 1 «Mexanuka.
MonekynspHas
¢usuka.
Tepmoannamuka.
DNIEKTPOCTATUKA»

1/
3UMHSA

24

OIIK-1.1

®dopma
IIPOMEXKYTOUHOMI
aTTeCTalluy - 3a4eT

1/
3UMHSA

OIK-1.1,
OIIK-1.2

4.0

Paznen 4.
DJIEKTPOMArHETH3M

10

12

1/
JIETHSISI

25

OIK-1.1,
OIIK-1.2

4.1

Tema. MaruutHoe
0JIE B BAKyyMe

1/
JETHSIS

OIIK-1.1

4.2

Tema. MarautHoe
ToJIe B BaKyyMe
Onpenenenue
TOPU30HTAITBHON
COCTAaBIISIIOLIEH
BEKTOPa UHIYKIIIH
MarHUTHOI'O ITOJIS
3emiu

1/
JEeTHSAA

OIIK-1.2

43

Tema. MarautHoe
OJIC B BaKyyMe.
KoHncmnekr,
cobeceqi0BaHME,
peleHne 3a1a4,
MOJITOTOBKA K 3aIlUTE
nmabopaTopHO
paboTHI,
MPaKTHIECKUM
3aHATHIM

1/
JEeTHSAA

OIIK-1.1,
OIIK-1.2

4.4

Tema. MarautHoe
0Jie B BEIIECTBE

1/

JICTHAA

OIIK-1.1

4.5

Tema. Maruutnoe
T0JIe B BEIIECTBE.
Koncmexkr, pemenue
3aj/1a4, MOATOTOBKA K
MPAaKTHYECKOMY
3aHATHIO

1/

JICTHAA

OIIK-1.1

4.6

Tema. SIBnenue
3JEKTPOMArHUTHOM
WHIYKITIH

1/
JETHSAA

OIIK-1.1

4.7

Tema. SIBnenue
3JIEKTPOMArHUTHON
WHTYKIHH.
Koncnekr, pemenue
3aj]a4, ITOArOTOBKA K
MIPAKTHIECKOMY
3aHATHUIO

1/
JeTHsA

OIIK-1.1

4.8

Tema. YpaBHeHus
Makcgeinna

1/

JICTHAA

OIIK-1.1

4.9

Tema. YpaBHeHus
Makcgeinna

KOHCIICKT, PEUICHUC
3a/a4, MOJArOTOBKAa K
MPaKTUUYECKOMY
3aHATHUIO

1/
JeTHsA

OIIK-1.1




5.0

Pa3znen 5.
Mexannyeckue U
3JIEKTPOMATHUTHBIE
K0J1e0aHUA U BOJIHBI.
BoanoBast u
KBAaHTOBasl ONTHKA

16

16

27

1/
JIETHSSA

69

OIIK-1.1,
OIIK-1.2

5.1

Tema. Kunematnka
CBOOOIHBIX
TapMOHUYECKUX
KoJieOaHui

1/
JeTHAA

OIIK-1.1

52

Tema. Kunemartuka
CBOOOIHBIX
TapMOHUYECKUX
KoJieOaHui.
Koncnekr, pemrenue
3a1a4, ITOArOTOBKA K
MIPaKTHIECKOMY
3aHATUIO

1/
JeTHAA

OIIK-1.1

53

Tema. lunamuka
CBOOOIHBIX
TapMOHUYECKUAX
KoJieOaHui

1/
JEeTHSAA

OIIK-1.1

54

Tema. lunamuka
CBOOOHBIX
TapMOHHUYECCKUX
KoseOaHuit
Omnpenenenue
YCKOPCHHUS
CcBOOOTHOTO MaCHUS
TIPY TIOMOTITH
000pOTHOTO MasITHUKA

1/

JICTHAA

OIIK-1.2

55

Tema. lunamuka
CBOOOIHBIX
TapMOHUYECKUAX
KOJIeOaHUH.
Koncmexkr, pemenue
3aJ]1a4, MOATOTOBKA K
3anuTe 1abopaTopHOn
paboTsl,
NPaKTHYECKOMY
3aHSITHIO

1/

JICTHAA

OIIK-1.2

5.6

Tema. 3aTyxaromue u
BEIHYKJICHHEIC
KoJIeOaHus

1/
JETHSAA

OIIK-1.1

5.7

Tema. 3aTyxaromue u
BEIHYKJICHHEIC
KoJIeOaHu.
Koucnekr, pemenue
3a]a4, ITOArOTOBKA K
MIPAKTHIECKOMY
3aHATHIO

1/
JeTHsA

OIIK-1.1

5.8

Tema. IlepemenHbIit
TOK

1/

JICTHAA

OIIK-1.1

59

Tema. IlepemenHbIit
TOK
IlocnenoBarenbHOE
COeIMHEHUE
MIPOBOJAHHUKOB B LIETIH
MEPEMEHHOT0 TOKa

1/
JeTHsA

OIIK-1.2

5.10

Tema. IlepemenHbIi
TOK.
Koncnekr, pemenue

1/
JETHsAA

OIIK-1.1,
OIIK-1.2




3aja4, MOArOTOBKA K
3aIIUTe JJabopaTOPHOU
paboTsl,
MPaKTHYCCKOMY
3aHSITHIO

5.11

Tema. Mexanndeckue
1 3JICKTPOMAarHUTHBIE
BOJIHBI

1/
JETHSIA

OIIK-1.1

5.12

Tema. Mexanndeckue
Y DJIEKTPOMATrHUTHBIE
BOJIHEL.

Koucnekr, pemenue
3aJa4, IIOATOTOBKA K
MPaKTUUYECKOMY
3aHATHUIO

1/
JeTHAA

OIIK-1.1

5.13

Tema. BonnoBas
ONITHKA.
WnaTepdepennms u
Judpaxnus cBeTa

1/
JETHSIA

OIIK-1.1

5.14

Tema. BonHoBast
ONITHKA.
WnaTepdepennms u
mudpaknus cBeTa
OmnpeneneHue JUIMHbBI
CBETOBOU BOJIHBI C
MOMOUIBIO
JpaKkIMOHHOM
peLIeTKH

1/

JICTHAA

OIIK-1.2

5.15

Tema. BonmHoBas
OIITHKA.
WnaTepdepennms u
Iupaxus ceera
KoHcrekT, penieHne
3a/1a4, MOATOTOBKA K
3aluTe J1adopaTopHOi
paboTsl,
NPaKTHYECKOMY
3aHSTHIO

1/
JETHSA

OIIK-1.2

5.16

Tema. Bonrosas
OITHKA.
BzaumonerictBue
CBETA C BEIIECTBOM

1/

JICTHAA

OIIK-1.1

5.17

Tema. BoHOBas
OITTHKA.
Bs3aumoneticteue
CBETA C BEIIECTBOM.
Koncmekr, penrenue
3aJa4, IOATOTOBKA K
MIPAKTHIECKOMY
3aHATHUIO

1/
JETHSAA

OIIK-1.1

5.18

Tema. KBanToBas
MIPUPO/JIA UBITYHUESHUS

1/

JICTHAA

OIIK-1.1

5.19

Tema. KBanToBas
MIPUPOJIa U3TYyUESHUSI.
N3yuenue sBieHus
BHEITHETO

horoaddekra

1/

JICTHAA

OIIK-1.2

5.20

Tema. KBaHnToBas
MPUPOJIa UBTYyUECHUSI.
Koucnekr, pemenue
3aJa4, HOATOTOBKA K
3amuTe JJabopaTopHOH

1/
JETHsAA

OIIK-1.2




paboThl,
HPAaKTHICCKOMY
3aHATHIO

5.21

Brinonnenue
KOHTPOJIBHOH pabOoTHI
Ne2
«DIEeKTPOMAarHETH3M.
OnTukay

1/
JETHSIA

30

OIIK-1.1

6.0

Pa3znean 6.
KBanToBast
MexaHnka. @m3nka
aTomMa. OCHOBBI
¢uszuku Teepaoro
Tesa. JJ1eMeHThI
siiepHoii pU3MKHU N
buznxn
3JIeMEeHTAPHBIX
YACTHIL

10

20

1/
JIETHSS

48

OIK-1.1,
OIIK-1.2

6.1

Tema. OcHOBEI
KBaHTOBOH MEXaHUKH

1/
JETHSSA

OIIK-1.1

6.2

Tema. OcHOBEI
KBaHTOBOI MEXaHHKH.
Koncnexkr, pemenue
3aJ]a4, IIOATOTOBKA K
MPAKTHUYECKOMY
3aHATHUIO

1/

JICTHAA

OIIK-1.1

6.3

Tema. OCHOBBI TEOpUH
aToMa

1/

JICTHAA

OIIK-1.1

6.4

Tema. OCHOBHI TEOpUHU
aTtoma.

Hccnenosanue
CIEKTPOB BOJIOPOJIA H
reust

1/
JETHSIA

OIIK-1.2

6.5

Tema. OCHOBBI TEOpUU
aToma.

Koncnekr, pemenne
3aj1a4, TIOATOTOBKA K
3aluTe J1ad0paTOpPHOH
paboTsl,
NPaKTHYECKOMY
3aHSTHIO

1/

JICTHAA

OIIK-1.2

6.6

Tema. OCHOBHI
(hu3MKH TBEPAOTO
Tena. KBaHTOBBIE
CTAaTHCTHKH

1/
JETHSIS

OIIK-1.1

6.7

Tema. OcHOBEI
(hu3uKH TBEPAOTO
Tena. KBaHTOBEIE
CTAaTUCTHKH.
Koucnekr, pemenue
3aja4, ITOArOTOBKA K
MIPAKTHIECKOMY
3aHATHUIO

1/
JeTHsA

OIIK-1.1

6.8

Tema. OcHOBEI
(bu3uKHM TBEPOTO
tena. CBoiicTBa
TBepIII)IX TEII

1/

JICTHAA

OIIK-1.1

6.9

Tema. OcHOBEI
(u3MKH TBEPIOTO
Tena. CBoiicTBa
TBEPJIBIX TEIL.
Hccnenosanne

1/
JETHsAA

OIIK-1.2




BOJIbTaMIIEPHOU
XapaKTePUCTHKHI
MOJTYTIPOBOTHIKOBOTO
ona

6.10

Tema. OcHOBEI
(hM3KKH TBEPAOTO
tema. CBoicTBa
TBEPJIBIX TEIL. 1/
Koncnekr, pemrenue JIETHSA
3aja4, IOArOTOBKA K
3aIUTe 1ad0paToOpHOU
padoTHI

OIIK-1.2

6.11

Tema. Pusuka
aTOMHOTO s1pa. 1/

DneMeHTapHbIe JIETHSISI
YaCTHUITHL.

OIIK-1.1

6.12

Tema. ®usnka
aTOMHOTO S7Ipa.
DneMeHTapHbIe
YaCTHILIBI. 1/
Wzyuenne TpekoB JETHSIA
3apsKEHHBIX YaCTHI]
10 TOTOBBIM
¢dororpadusm

OIIK-1.2

6.13

Tema. ®uzuka
aTOMHOTO Si7pa.
OneMeHTapHbIE
JaCTHUIIBI.
Koncnekr, pemenue 1/
3aJa4, HOATOTOBKA K JETHSIA
3aIuTe J1ab0paTOpHOI
paboTHI,
MPaKTHIECKOMY
3aHATHIO

OIIK-1.1,
OIIK-1.2

6.14

Brmonnenue
KOHTPOJIBHOM paboTHI 1/

Ne 3 «KBanToBas JIETHSIS
MEXaHUKa

30

OIIK-1.1,
OIIK-1.2

7.0

dopma
MIPOMEKYTOYHON 2 36
aTTECTAlMU - YK3aMeH

1/

JICTHAA

18

OIIK-1.1,
OIIK-1.2

* KO,I[ HHAUKATOpAa AOCTHIKCHUSA KOMIICTCHIHHU IMMPOCTABIIACTCA WM IJIA BCEro pasacjiia WUin IJid
Ka)Xo# TeMBI MIIU JIJISI KQXKJI0T0 BHIa pa6OTI>I.

5 ®OHJ ONEHOYHBIX CPEACTB 1JIs1 IPOBEJAEHUA

TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTHU U TPOMEXXYTOYHOM

ATTECTAIIMHA OBYYAROIIUXCSA ITO AMCIIUTIJIIMHE

q)OH}l OIICHOYHBIX CPEACTB I NMPOBCACHUA TCKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH U HpOMG)KyTO‘-IHOﬁ arrecranuuu
o aucruIuinHe opopmieH B Buae npmioxkeHns Ne 1 k pabodei mporpaMMe TUCHUIUIMHEL M pa3MemieH B IEKTPOHHOMN
nH(pOPMANMOHHO-00pa30oBaTeNIbHOM cpee MHCTUTYTA, TOCTYITHOM 00yJaronieMycs depe3 ero JUIHbIN KaOuHeT

6 YYHEBHO-METOJANYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE

JUCHUTIINHBI

6.1 YueOHas quTepaTypa

6.1.1 OcHoBHad JIUTEpPATYpa

Bubmmorpaduueckoe onrcanue

Komn-Bo 3k3.
B OnOMoTeke/
OHJIAMH




6.1.1.1

Kpartkuit kypc obmeit puzuku : yaedHoe nocobue / M. A. Crapocruna, E. B. Bypnoga,
O. . Kougparsesa [u np.] ; MurmrctepcTBo 0obpa3zoBanus u Hayku Poccnn, Kazanckuit
HallMOHAJIBHBIM UCCIIEN0BATENbCKUM TEXHOIOTMUECKUN YHUBEPCUTET. — KazaHs :
Kazanckuii HallMOHaNbHBIN UCCIIENOBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
(KHUTY), 2014. — 377 c. : nn., rpad. — Pexxnm moctyma: mo moamucke. —

URL: https://biblioclub.ru/index.php?page=book&id=428788 — bubxmorp. B kH. — ISBN
978-5-7882-1691-1. — TexcT : 3MEKTPOHHBIN.

(mara oopamienust: 10.05.2023)

OHJIAtH

6.1.1.2

Tpodumosa T.1. Kypc dpusnku: yuebHoe mocodue 1 By30B. — M.: Bricmas mkomna, 2008
(mepensn. 1985, 1990, 1998, 1999, 2000, 2001, 2004, 2007)

375

6.1.1.3

amwupo, C. B. Kypc ¢usuku : yaeonoe mocodue / C. B. llanupo ; Vpumckuii
rOCYAapCTBEHHBIN YHUBEpCHTET 9KOHOMUKH U cepBuca (YI'YIC). — Va : Y pumckuii
TOCYAApCTBEHHBIN YHUBEPCUTET 9KOHOMUKH U cepBuca, 2013. — 248 c. : cxeMm. — Pexum
noctyna: no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=445140 . —
Bbubnuorp. B kH. — ISBN 978-5-88469-613-6. — TekcT : 2JIeKTPOHHBIH.
(mata obpamenns: 10.05.2023)

OHJIalH

6.1.2 JlonoJiHUTe/IbHASA JIUTEpPATypa

Bubmmorpagudeckoe onmcanme

Komn-Bo 3Kk3.
B OuOnmnoreke/
OHJIAtH

6.1.2.1

Bapcyxkos, B. 1. MonekynsipHas ¢pu3uka 1 Hagaiza TEpMOIMHAMUKH : yaeOHOe Tocooue /
B. . Bapcykos, O. C. Imurpues ; TaMO0BcKuii rocynapcTBEHHBIN TEXHUIECKHN
yHHEBEpcHTET. — TaMO0B : TaMOOBCKUIA TOCYIapCTBEHHBIH TEXHUIECKUH YHHBEPCUTET
(TT'TY), 2015. — 128 c. : wi., Tabi., cxeM. — PexxuM jocTyna: 1o moAmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=444634 — bubmuorp. B ka. — ISBN
978-5-8265-1390-3. — TekcT : 37eKTPOHHBIH.

(marta obpamenus: 10.05.2023)

OHJIaMH

6.1.2.2

Hyoposckuii, B. I'. MexaHuka, TepMOAMHAMUKA M MOJIEKYJIsIpHast (pM3HKa : COOPHUK 3a1a4
W IIpUMeEpHI UX pellenus : yuebnoe nocodue / B. I'. lyoposckuid, I'. B. Xapiamos ;
HoBocubupckuii rocyaapcTBEeHHbIH TEXHHYECKUH YHUBEPCUTET. — 2-€ U3/J[aHue, UCTIP. U
not. — HoBocnbupcek : HoBocnOupckwii TocyJapCTBEHHBIN TEXHHYECKUH YHUBEPCHUTET,
2015.— 184 c. : cxem. — PexxuM goctymna: mo noamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=438309 — bubmnorp. B ku. — ISBN
978-5-7782-2686-9. — TekcT : 3NIEKTPOHHBIN.

(mata obpamenns: 10.05.2023)

OHJIAtH

6.1.2.3

3amanoBa, I'. 1. Mexannka u MosekyIsipHas ¢pu3uka : yaeoHoe mocodue / I'. . 3amaHoBa,
P. P. IllaceeB. — Mocksa ; bepmun : Iupexr-Meana, 2015. — 52 c. : wi. — Pexwm goctyna:
mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=272315 — ISBN 978-
5-4475-3894-1. — DOI 10.23681/272315. — TekcCT : 3ME€KTPOHHBIMH.
(marta obpamenus: 10.05.2023)

OHJIaMH

6.1.24

Kysznenos, C. 1. CnpaBounuk no ¢usuke : yauedbnoe nocodue / C. U. Ky3znenos,

K. U. Porosun ; MunuctepctBo obpazoBanus Poccuiickoit denepanuu, HanmonanbHbIi
uccnenoBarenbckuil Tomckuil rocynaperBenssiii yausepceurer (HU TI'Y). — Tomck :
WznmatensctBo TOMCKOTO ONMHTEXHUYECKOTO YHUBepcuTeTa, 2014. — 220 c. : ui., Tadr.,
cxeM. — PexxuM toctyma: 1o HOoAIucKe. —

URL: https://biblioclub.ru/index.php?page=book&id=442117 — bubmuorp. B ka. — ISBN
978-5-4387-0443-0. — TekcCT : 3IEKTPOHHBIN.

(nara obpamienust: 10.05.2023)

OHJIAiH

6.1.2.5

OOmas ¢uznka : MojekysipHas GU3MKa U TEPMOJMHAMHKA. ATOMHAs, KBAHTOBas U
anepHas guznka. Puznka TBEpOrO TENa : yueOHoe nocobue / 0. M. I'onoBuH,

1O. I1. JIsmenxo, B. H. Xoxogunus, B. M. ITonmukapmos ; TamO0BCKUi ToCy1apCTBEHHBIH
TeXHUYECKUH yHUBepcuTeT. — TamO0B : TaMOOBCKHIt rocy1apCTBEHHBIN TEXHUIECKUN
yausepcureT (TT'TVY), 2013. — 96 c. : mn. — Pexxum qocTyma: mo mojarmmcke. —

URL: https://biblioclub.ru/index.php?page=book&id=277709 — bubmmorp. B kH. — Tekcr :
3JIEKTPOHHBIN.

(marta obpamenus: 10.05.2023)

OHJIaMH

6.1.2.6

YeptoB A.I'. BopoOreB A.A. 3amgagank no ¢pusnke: YuebH. mocoOue 105 BTY30B. — 8- U3 1.,
niepepad. u pomn. — M.: U3znarensctBo dusnko-maremaruuckoi urepatypsl, 2006. — 640 c.
—ISBN 5-94052-098-7

100

6.1.3 YueOHO-MeTOANYeCKHE PAa3PA0GOTKH (B T. Y. JUISI CAMOCTOSATEIbHOH padoThl 00y4alOIHUXCH)



https://biblioclub.ru/index.php?page=book&id=428788
https://biblioclub.ru/index.php?page=book&id=445140
https://biblioclub.ru/index.php?page=book&id=444634
https://biblioclub.ru/index.php?page=book&id=438309
https://biblioclub.ru/index.php?page=book&id=272315
https://biblioclub.ru/index.php?page=book&id=442117
https://biblioclub.ru/index.php?page=book&id=277709

bubnmorpaduyeckoe onucanme

Koma-Bo 3k3.
B OuOnmoTteke/

ornaita/9UO0C
Bunorpanosa JI.B., Hukutia B.M. ®usuka. Yacts 1. OCHOBEI MEXaHHUKN METOINICCKUE
yKa3zaHHUS Ha IPaKTUYECKUE 3aHATHAM U CTYACHTOB OYHOU M 3a09HOM (hopM 00ydeHus
BCEX MH)KEHEPHO-TEXHUUECKUX CIEeNUANbHOCTEH.— 2-¢ U3 1., cTep. - Yura: 3a0lKT, 2016. 20/onnaiin/
6.1.3.1 .
—43 c. [DnexTpoHHBIN pecypc]: SUOC
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20579.pdf
(mara obpamenus: 10.05.2023)
Huxutua B.M. Mexannka. MonekynspHas (GU3MKa U TEPMOJUHAMUKA: J1TaOOpaTOPHBIH
npakTUKyM: yueOHoe mocodue / B.M. Hukutus, JI.B. Bunorpanosa, A.A. KanamHukos,
M.C. Usanos. — Yura: 3a0MXKT, 2016. — 137 ¢. ISBN 978-5-9908859-8-1 60/onmnaiin/
6.1.3.2 -
[DnexkTpoHHBI pecypc]: OUNO0C
http://zabizht.ru/cgi-bin/viewer.pl?book_id=21632.pdf
(mata obpamenus: 10.05.2023)
Hukutun B.M., ABceenko H.JI., Bunorpanosa JI.B., Konosanosa H. A.
DJIeKTpOMarHuTHOE H3ITydeHHEe U 0€30IMacHOCTh YelIOBEeKa: YIeOHOe IToco0me s CTyIEeTOB
BCEX CIEeNHANBHOCTEH 1 (hopM 00yUeHH 1Mo TUCHHIUTHHAM «be3omacHoCTh
KI3HEIEATETbHOCTI, «Dn3nkay, «TexHnka 6e30macHOCTY, «DKOJIoTH», «OxXpaHa N
6.13.3 Tpyxa». Yura: 3a0MXKT, 2016. — 129 c. onnaii/ SUOC
[DnexkTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23527.pdf
(mara obopamenus: 10.05.2023)
Huxutun B.M., Bunorpanosa JI.B. ®usuka: yue6Ho-MeTo1n4ecKoe ocobue mo
BBINIOJTHEHHIO CAMOCTOSITENILHBIX paboT 1Mo AucHUIUIMHE «DU3MKa» sl CTYACHTOB
cnenuanbHocTel 23.05.03 «IloaBKHON COCTaB XKeNe3HBIX 1opory, 23.05.05 «Cuctemsl
obecrneyeHnst JBUKEHUS TIOE3]I0BY. — epeu3 ., ¢ u3M. u fom. — Yura: 3a6MKT, 2019. —c. .
6.1.34 106 omnaita/ IUOC
[DnexkTpoHHBI pecypc]:
https://zabizht.ru/cgi-bin/viewer.pl?book_id=26784.pdf
(mata obpamenus: 10.05.2023)
Hukurna B.M., Bunorpazgosa JI.B. ®usnuecknit mpaktukyM. Yacts 1: yaeOHOE OcoOHE
1o nucuuiuinee «®dusnkay Uit cTy1eHToB crienuainbHocTeit 23.05.03 «IloaBuxHON cocTaB
JKENE3HBIX Topory, 23.05.05 «CucteMsr obecriedeHAS IBIKEHIS ITOE3I0BY. — IEPEU3I., C 2 Jomnaits/
6.1.3.5 n3M. u jo1r.- Yura: 3a6MKT, 2019. —c. 110
. 3UO0C
[DnexkTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26761.pdf
(mara obpamenus: 10.05.2023)
Hukutue B.M., Bunorpanosa JI.B. ®usudeckuii npaktukyM. Yacts 2: yuyeOHOE ocobue
1o nucruiuinae «dusukay i cTyneHToB crnenuaibHocTeit 23.05.03 «[loaBuxkHOMN cocTaB
JKENEe3HBIX 10pory», 23.05.05 «Cuctembl obecrieueHus JBUKESHHSI IOE3]I0BY. — MEPEU3]I., C 2 Joraiin/
6.1.3.6 u3M. u jo1. — Yura: 3a6MKT, 2019. —c. 122
N BUOC
[DnexTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26785.pdf
(mara obpamenus: 10.05.2023)
Hukurun B.M., Bunorpagosa JI.B., Kanamnukos A.A.,
HBanoB M.C. DIeKTprUIecTBO U 3JIEKTPOMArHETH3M: Ta0OpaTOPHEIA MpakTUKyM. YacTp 2:
yaebHoe mocodue 1mo quctuiuinHe «Du3uKa s CTYICHTOB HHXCHEPHO -TEXHHYESCKITX Py—
6.1.3.7 crnenuansHocreii. — Yura: 3a0MXKT, 2017. — 108 c.
N SUO0C
[DnexkTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23561.pdf
(mara obpamenus: 10.05.2023)
Hukutua B.M., Bunorpanosa JI.B., Kamamaukos A.A.,
Poze C.H., Mynsra I'.I'"., UBarnoB M.C. Ontuka. OCHOBBI KBAHTOBOH (PU3NKH:
7ab0paTOPHBINA MPAKTHKYM: yaeOHOe mocodne no auciuminae «Pu3nkay Ui CTyISHTOB
6.13.8 WH)XEHEPHO-TEXHIUUECKUX crennanbHocteil. — Yura: 3a0MXKT, 2018. — 171 ¢. — ISBN 978- 12/onnaiin/
T 5-9500770-9-8 SUOC

[OnexTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23528.pdf
(mara obpamenus: 10.05.2023)



http://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=20579&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20579.pdf
http://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=21632&discip=5&prepodsgohere=vinogl&element=16
http://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=21632&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=21632.pdf
http://zabizht.ru/decanat/lek_lib.pl?mode=select&kafedra=13&bid=23527&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23527.pdf
https://zabizht.ru/cgi-bin/viewer.pl?book_id=26784.pdf
http://zabizht.ru/decanat/lek_lib.pl?mode=select&kafedra=13&bid=23680&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26761.pdf
http://zabizht.ru/decanat/lek_lib.pl?mode=select&kafedra=13&bid=23680&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26785.pdf
http://zabizht.ru/decanat/lek_lib.pl?mode=select&kafedra=13&bid=23561&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23561.pdf
http://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=18877&discip=5&prepodsgohere=vinogl&element=16
http://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=18877&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23528.pdf

6.1.3.9

Hukutia B.M.. OCHOBBI BOJTHOBO# ONITHKH ¥ KBAHTOBOW MEXaHHKH: y4eOHOE TOCOOHE Mo
mucuutuinHe «Ou3nuKay U1 CTYICHTOB OYHOU U 3209HOH hopM 00ydeHNS MH)KECHEPHO-
TEeXHHYECKUX cnenuaipHocTel / B. M. Hukutus, JI.B. Bunorpanosa. — 2-e u3z., CTepeoT. — S4/omnaiia/

Yura: 3a06M1KT, 2016. — 168 c. — ISBN 978-5-99008860-5-6
. SUOC
[DnexTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23519.pdf
(mata obpamenns: 10.05.2023)

6.1.3.10

Omsuka. Yacts 1: YueOHO-MeTOIMIECKOE TOCOOUE TI0 BHITIOTHEHHIO KOHTPOIBHBIX paboT
JUISL CTYJICHTOB 3a04HOH GopMbl 00yueHus crierpansHocTel 23.05.03 «[lonBrxHOM cocTas
KENE3HBIX Topory, 23.05.05 «CuctemMbl 00ecTieYeHUs ABIKCHHS TT0e3/10B» / BuHOTpagoBa

JI.B., Hukutun B.M., UBanor M.C., KananmaukoB A.A. — Yura: 3a61KT, 2019. — c. 65. onnaiin/ DUOC

[DnexTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26702.pdf
(nara obpamenus: 10.05.2023)

6.1.3.11

Ousuka. YacTp 2: Y4eOHO-METOIUIECKOE MOCOOUE MO BBHITIOJHEHUIO KOHTPOJIBHBIX paboT
JUTSL CTYACHTOB 3a09HON (opMBl 00ydeHus criermansHocTe 23.05.03 «[loaBmkHOM cocTaB
KeNe3HBIX Topory, 23.05.05 «Cuctemsl o0ecriedeHns IBIKEHAS TI0e310B» / BuHOTpagoBa

JI.B., Hukutun B.M., UBanos M.C., Kanantankos A.A. —
Yura: 3a61KT, 2019. C. 66.
[DnexTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26704.pdf
(mata ob6pamenus: 10.05.2023)

omnaiin/ SUOC

6.1.3.12

Hlynera I'.T"., Hukutue B.M. ®usuka. Yacts 2. MonekynsipHas Gpusnka 1 TepMOINHAMUKA
METOJMYECKHUE YKa3aHHUs Ha MPaKTUYECKHE 3aHATHIM I CTYIEHTOB OYHOM U 3a0UHON
(opm 00yueHHs BCEX MHKEHEPHO-TEXHUYECKUX CIIELHaIbHOCTEH. — 3-¢ u3[., cTep - Yura: 19/onmaiin/

3a0lKT, 2016 — 23 c.
N SHOC
[DnexkTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20539.pdf
(mata obpamenus: 10.05.2023)

6.2 Pecypchbl HHGOPMALMOHHO-TeJIeKOMMYHUKAIMOHHOM ceTH «AHTEepHET»

6.2.1

ACY bubmmoreka 3a0MKT http://zabizht.ru

6.2.2 | OBC "YuuBepcurerckas oubmuorexa Online” http://biblioclub.ru/
6.3 IlporpammHoe obecnieyenne 1 HHGOPMALMOHHbIE CIPABOYHBIE CHCTEMbI
6.3.1 bazoBoe nporpamMmHoe o0ecnieyeHue
63.1.1 Microsoft Windows 7 Professional, mumiensus Ne 49156201, rocymapctBeHHbIH KOHTpakT oT 03.10.2011 1. Ne
T 139/53-0A3-11
Microsoft Office 2007 Standard, mumensust Ne 45777622, rocymapcTBeHHBIH KoHTpakT oT 10.08.2009 .
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, munensus Ne 44718393, rocymapCTBeHHBI KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08
63.13 SAunexc. bpaysep. Ilpukinagaoe nporpammuoe oOecrieueHune oOmiero HazHadeHUs, OQHUCHBIC NPHIOKEHHS,
T JIUIIEH3Ms — CBOOOTHO pacIpocTpaHseMoe IporpaMMHoe obecriedeHue mo guner3nd BSD License
6314 ACY «bubnuotekay, CBUAETENBCTBO O FOCYIAPCTBEHHOMN perucTpanuy nmporpaMmMsl it O9BM Ne
T 2009611107, 3apeructpupoBaHo B Peectpe mporpamm ais 9BM 19.02.2009
63.15 Bl ACY «bubnuoteka», CBUAECTEILCTBO O TOCYJAPCTBEHHON PETUCTpalli porpaMMel st OBM Ne
T 2009620102, 3apeructpupoBaHo B Peectpe mporpamm ains 9BM 27.02.2009
6.3.2 CnennaJyu3upoBaHHOE NPOrPaMMHoOe odecrevyeHne
6.3.2.1 | He npenycmoTpeno
6.3.3 UHdopmanuoHHbie CIPABOYHBIE CHCTEMBbI
6.3.3.1 | He mpenycmoTtpeno
6.4 IlpaBoBbIe 1 HOPMATHBHBIE JOKYMEHTBI
6.4.1 | He npexycmotpero
7 OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOM JJI1 OCYHIECTBJEHHUSA YYEBHOI'O ITPOIIECCA
MO JUCHUAILIMHE
1 Yuebnsbiit u naboparopusiii kopiryca 3a0MXKT Upl'YIIC naxonsarcs mo aapecy: 672040, 3abalikansckuii kpai,
ropoa Ywura, ynuia MaructpanbHas, oM 11
VYuebnast ayautopusi 417 ansi TpoBeAeHHs JCKIMOHHBIX W NPAKTHYECKUX 3aHATHH, TPYINOBBIX U
’ MHIUBUYAJIbHBIX KOHCYJbTAIMH, TEKYLIEro KOHTPOJII W MPOMEXKYTOYHOH aTTecTalud, YKOMIUIEKTOBAaHHAs
CHENMANM3UPOBAaHHOH MeOenpl0 M TEXHHYECKIMM CpencTBaMH oOydeHHs (HOyTOyK (TIEpeHOCHOIN),
MYJIBTUMEAHANPOEKTOP, JKpaH), CIYXallUMH JUIsl  TpejcTaBieHHs ydeOHOW uHpopmanmu Oonplioi



http://zabizht.ru/decanat/lek_lib.pl?mode=select&kafedra=13&bid=23519&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=23519.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26702.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26704.pdf
http://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=20539&discip=5&prepodsgohere=vinogl&element=16
http://zabizht.ru/cgi-bin/viewer.pl?book_id=20539.pdf
http://zabizht.ru/
http://biblioclub.ru/

aymuropud. Jls TPOBENCHHS 3aHATHH JICKIMOHHOTO THIIA WMEIOTCS Y4eOHO-HAMISIHBIC IOCOOHS
(TIpe3eHTanINy, TUIAKATHl), 00EeCIeUYNBAIOIIE TEMAaTHUECKUE HILTIOCTPAITIH COCPKAHNS JUCITUTLTIHEI

Yuebnast aymutopust 403 g TpoBeAeHWA JICKIMOHHBIX W MPAaKTHYECKUX 3aHATHH, TPYNIOBBIX U
WHIUBHIYaJIbHbIX KOHCYJIBTAallMi, KypCOBOTO INPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX palOT), TEKYILETO
KOHTPOJISI W TNPOMEXYTOYHOHW aTTeCTalWd, YKOMIUIEKTOBAaHHAs CIICHHMAIN3UPOBAHHOW MeOenmbi0 U
TEXHUYECKAMHU CpeACcTBaMH 00ydeHHUs (HOYTOYK (TIEpeHOCHOI), MyIbTUMEINATIPOCKTOP, YKPaH), CIyKaIIUMU
IUIA TIpEeNCTaBlIeHUs y4eOHONH wHpopManuu OoipmION aymuTopud. [y MpoBeACHUS 3aHATHH JICKIIMOHHOTO
THIIAa HMMEIOTCS y4eOHO-HArsIIHbIE IOocoOus (MPEe3eHTAluM, IUIAKaThl), OOECIIeUMBAIONINE TEMAaTHUECKHE
WUTIOCTPAIIMU COJIeP)KaHHS JUCIUILINHEI

VYueOHas aynuropust 418 i mpoBeneHHs JIEKUMOHHBIX M TPAKTUYECKUX 3aHATUH, TPYINOBBIX |
WHJMBHIYaJIbHBIX KOHCYJbTAIMH, TEKYLIEro KOHTPOJI W MPOMEXKYTOUHOW aTTeCTallud, YKOMIUIEKTOBAaHHAs
CIELUAIN3UPOBAHHONH MeEOENbl0 M TEXHWYECKHMMH CpeiCcTBaMH o0y4deHus (HOYTOYK (TIepeHOCHO),
MYJIBTUMEAHANIPOEKTOP, JKpaH), CIYXallUMH I TpejcTaBieHHus ydueOHOW uH(opmaumu OoibLIoi
ayautopuu. Jlias TpoOBeieHHs 3aHATHH JICKIMOHHOTO THIIA MMEIOTCS  ydeOHO-HarjsiHble HOoCcoOMs
(mpe3eHTaLuHy, MJIaKaThl), 00eCIeYNBAIOIINE TEMATHYECKHE HILTIOCTPALIMH COAEPIKAHMUS TUCIUIIIIMHBI

VYuebOHas ayautopusi 406 i TpoBeAeHHS INPAKTUYECKUX 3aHSATHH, TPYNIOBBIX M HWHAMBUAYaJIbHBIX
KOHCYNIbTAllMi, ~ TEKyIlero  KOHTPOJISA M  HPOMEKYTOYHOW  aTTeCTAllMd,  YKOMIUICKTOBaHHas
CHCIHANM3UPOBAaHHOW MeOenpl0 M TEXHHYSCKHIMH CpEICTBAMH 0OydueHHS (HOyTOYK (TIepeHOCHOIR),
MYJIBTHMEAHATIPOCKTOP (TIEPEHOCHOM), 3KpaH (TMIEPEHOCHOI)), CIyXamUMH [UIS TIPEICTaBICHUS YIeOHOH
uHbOpManuK OONbLION ayauTopuu. s MpOBeACHUS MPAKTHYSCKHX 3aHATUH MUMEIOTCS ydeOHO-HarisiIHbIe
nocoOus (Mpe3eHTALHH, TUIAKaThl), 00eCIeYHBAONINE TEMAaTHUECKUE MILTIOCTPAIIMY COACPIKAHMS TUCIIMILTHHBL

VYuebnast ayzutopust 312 naist mpoBeneHMS MPaKTHYECKUX 3aHATHH, JTa0OpaTOpHBIX padoT, TPYHIIOBBIX MU
UHIUBUAYQIBHBIX KOHCYJBTAllUH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHON aTTeCTallMM, YKOMIIJIEKTOBaHHAs
CTHEUAIN3UPOBAHHON MeOeNnbl0 M TEXHUYECKHMMH CpEeACTBaMH o00y4deHus (HOYTOYK (TEepeHOCHOI),
MYJbTHMEAHANIPOCKTOP (MIEPEHOCHOM), IKpaH (MIEPEHOCHOM), OJOKH 3JICKTPOHHBIC, YCTAHOBKA IS H3MEPEHHS
BSI3KOCTH TpaHC(OPMATOPHOTO Maciia, IITAHTEHIUPKYJb, NUPOMETpP, YCTaHOBKa JjabopaTopHas «MarmmHa
ATByna», ycraHoBka Juisi ompezeieHus koddduuuenta Bsskoctu ODIIT-1, ycraHoBka At ompenelieHUs
OTHOIICHUA YACNBHBIX TEIUIOEMKOCTEH BO31yXa IIPHU NOCTOSHHOM MaBJICHUM, YCTaHOBKA IS OTIpECICHUS
SHTponuu nipu 1waBineHun omosa OIIT — 1-11, ycranoBka madopaTopras «MasaTHUK MackBeiay, yCTaHOBKA
nmabopatopHast «MasTHUK HaKIOHHBIN», yCTaHOBKa jabopatopHas «CoynapeHHs IIapoB», YCTaHOBKA JUIS
OTIpeZIeTICHUsI BpamaTeNbHbIX JBIKeHHH OOepbOeka, MuKposabopaTopus IO MOJIEKYJSIpHOH (H3HKE U
TepMOIMHAMUKeE, 6apomeTp, 1abopaTopHbIii Habop «TemIoBsIe SIBICHNUS», Ta00PaTOPHBIA HAOOP MCCIEAOBAHUS
MPOLIECCOB B Tra3axX, yCTaHOBKAa «KpYTHIBHBIM MasTHHK»), CIyXKallUMH JUIS TPEACTAaBICHUS YyueOHOH
HHPOPMAIUHU OOJBIION Ay TUTOPHU

VYuebnast ayzutopust 313 nanst mpoBeneHMs NpPAaKTHYECKHUX 3aHATHH, JTaOOpaTOpHBIX pPaboT, TPYNIIOBBIX U
WHANBUAYQIBHBIX KOHCYJIBTAIlUH, TEKYLIET0 KOHTPONS M IPOMEXYTOYHOH aTTeCTallud, YKOMIIJIEKTOBaHHAS
CHEeNMAaNM3UPOBAaHHOH MeOenbl0 M TEXHWYECKHMMM CpeICcTBaMHM oOyueHHs (HOyTOyK (TIepeHOCHONR),
MHTEPAKTHBHBIA KOMIUIEKC ViewSonic, BBIIPSIMUTENIN, T'E€HEPAaTOpbl, MPUOOp U3Y4YEHHsS THCTepe3uca
(heppoMarauTHBIX MaTepuanoB, moayiu @IID, ocuumorpadsl, Habop TabOPaTOPHBIN «IIEKTPHUUECTBOY», MOCT
MOCTOSIHHOTO TOKa, YHHBEPCAIbHBIN CTeHA 1O (Qu3nke, NpuOOp MarasuH CONPOTUBIICHHS, aMIIepMETPBI,
BOJIETMETPHI, PEOCTaThl, yCTaHOBKa  «VI3MepeHHe YAETHHOTO COMPOTHBICHHUS PE3UCTHBHOTO IIPOBOJAY,
ycraHoBKa «DU3MUECKHH MasTHHK», ycTaHOBKa «OOOpPOTHBIM MasTHHUK»), CIYKAIIUMH ISl IPEACTaBICHHS
yaeOHOo# nHpopManuu OOIBIION ayTUTOPHUN

VYuebnast ayautopust 314 Juid mpoBeNeHWS NPAaKTHYECKHX 3aHATHH, Ja0OpaTOpHBIX paloOT, TPYNNOBBIX U
WHIMBHIYaJIbHbIX KOHCYJIBTAIIMH, TEKYIIEro KOHTPOIS W TPOMEXYTOUHOH aTTeCTallMH, yKOMIUICKTOBaHHAs
CICIHATH3UPOBAaHHOH MeOeIpl0 M TEXHHYSCKUMH CpeAcTBaMH O0ydueHHs (HOYTOyK (IIepeHOCHO),
MHTEPAaKTUBHBIA KOMIUIeKC ViewSonic, TeHepaTopbl, MUKPO JIabopaTtopusi 1O KBAaHTOBBIM SIBICHHSM, MOCT
MOCTOSIHHOTO TOKa, Habop cmekTpansHbIX Tpybok CH-1, octmmmorpad), momspumerp 1161, yHuBepcanbHbIe
CTeH/IbI 110 (hU3MKe, aMIIepMETPhI, BOJIILTMETPBI, 1abopaTopHbIit Habop «[ eoMeTpuuecKas ONTHUKaY, IPUOOP ISt
M3MEPEHUs] UIMHBI CBETOBOW BOJIHBI, CIIEKTPOCKOI JABYXTPYOHbBIH O€3 IOJACTaBKU, ONTHYECKash MHUKPO
naboparopusi, MUPOMETP), CIAYNKAIMUMH JJIs TPEACTaBICHNS YaeOHOM HH(POPMAITUH OOJIBIION ayTUTOPUH

ITomemeHnst i CaMOCTOSTEILHOW PabOThl OOYYAOIIMXCS OCHAIICHBI CIICIHATH3UPOBAHHON MEOCIbI0 U
KOMITBIOTEPHOI TEXHUKOMU, MTOJKIIOYCHHON K HH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «HTepHET», U
00eCIeYeHbI TOCTYIIOM B AJIEKTPOHHYIO HH(QOPMAIIOHHO-00pa3oBaTebHyto cpeay 3a0MXKT.

TTomerenus 1yt CaMOCTOSITEIBHON pabOThl 00YJIarOIIHXCSI:

— YUTAJIbHBIN 34T,

-2.11,2.17
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[Momemenne 3.25 panst XpaHeHUss M NPODMIAKTHYECKOTO OOCITYXHMBaHHS y4eOHOTO 00OpYHOBaHUS.
OCHAIIIEHHOCTb: KOMIIBIOTEPBI, PYYHOH CIECApHBII HHCTPYMEHT, D3IEKTPOTEXHUYECKUH HHCTPYMEHT,
MIPHUHAIICKHOCTH [T alKH, MeOenb, y9eOHO-HarsTHBIE TIOCOOHS




8§ METOANYECKHUE YKA3AHUA JIAA OBYYAIOIUXCA 11O OCBOEHHIO

JUCHUILINHBI

Bun yueoHOM
NESITENbHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00y4aromerocs

Jlexmus

Ha nekumsx oOydvaromuecs TIOJNYyYarOT Camble HEOOXOIUMEBIC JaHHBIE, BO MHOTOM
JOTONHSIOMAE W KOPPEKTHUPYIOMHe Yy4eOHWKH. YMEHHE COCPENOTOYSHHO CIYIIATh JICKITUH,
aKTUBHO, TBOPYECKH BOCIIPHHUMATH M3JIaracMble CBEICHUS SBISICTCS HENMPEMEHHBIM YCIOBHEM HX
rITyOOKOTO M MIPOYHOTO YCBOSHHUS, @ TAKXKE PA3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

CraymaHue W 3amuCh JIGKIWH — CIOXKHBIE BHIBI paboTHl. BHUMaTenpHOE CIyImIaHWE H
KOHCTIEKTHPOBAaHWE  JICKIMA  TIPEANojiaraeT  HMHTEHCHBHYI0  yYMCTBEHHYIO  IESTEIBHOCTBH
obyugaromerocs. Ciymasi JIeKIWH, HaZO OTBJIIEYLCS IPU 3TOM OT NOCTOPOHHHUX MBICIEH M ITyMaTh
TOJILKO O TOM, YTO H3JIaraeT MpemojaaBaTenb. KpaTkue 3amucu JeKIui, KOHCIICKTUPOBAHHE UX
MMOMOTaeT YCBOUTh MaTepuasl. BHUMaHUE UeloBeKa HEycTOHunBO. TpeOyroTcs BOJICBBIC YCHIIHS,
4T00BI OHO OBLIO COCPENOTOYEHHBIM. KOHCTIEKT SIBNISICTCS MOJIE3HBIM TOT/A, KOT/Ia 3alIMCaH0 CaMoe
CYIIECTBEHHOE, OCHOBHOE. JTO J0JDKHO OBITH CIIeNIaHo caMuM oOydarontuMcs. He Hamo ctpeMuThes
3amucaTh JOCIOBHO BCIO JIeKIMIO. Takoe "KOHCIEKTHpoBaHHE" TPHHOCUT OOJIbIE Bpena, 4eM
noJb3bl. HekoTopble o0y4aromuecs IpocsT HHOTAa JeKkTopa "uutaTth noMeieHHee". Ho nekuus He
MOJKET MPEBPATHUTHCS B JICKIHIO-AUKTOBKY. JTO OYCHb BpeTHAs TCHIACHIMS, HOO B STOM CIllydae
oOyJaromuiicss MeXaHMYSCKH 3aIllChIBAacT OOINBIIOE KOJNMYECTBO YCIBIIIAHHBIX CBEACHUH, HE
Pa3MBIIUIASA HAZl HUIMHU.

3anucek NEKIU PeKOMEHAYETCS BECTH IO BO3MOKHOCTH COOCTBEHHBIMH (POPMYIHPOBKAMHU.
JKemaTempHO 3amUCh OCYHICCTBIATH HA OJHOH CTpaHHIE, a CJICOYIOU[YI0 OCTaBIATh IS
MpOpabOTKH y4eOHOr0 MaTepHaja CaMOCTOSITCIBHO B JOMAILIHHUX YCJIOBHsIX. KOHCHEKT Jydiie
MOJIpa3/ieNATh Ha IYHKTHI, naparpadsl, coOioaas KpacHyl CTpOKy. [IpuHIMNuanbHBIE MecTa,
omnpeeneHus, GOpMyIbl CIEAyeT COMPOBOXKIATh 3aMEUAHUSAMH: «BAXKHO», «0CO00 BAKHO» M T.IL
Lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO «MapKorpaduio» (3Ha4KH, CHMBOJIBI), COKpAaIlEHHs
cnoB. Pabotasi Haj KOHCIIEKTOM JIEKIMH, HYKHO HCIIOJb30BaTh HE TOJBKO Yy4eOHHMK, HO U
PEKOMEHIOBaHHYIO JOTOJIHUTENBHYIO JINTepaTypy. VIMEHHO Takasi cepbe3Hasi, KpONOTIMBast paboTa
C JICKIIMOHHBIM MaTEPHAJIOM IO3BOJIUT TIyOOKO OBIaneTh 3HaHWAMHU. DyHKIHsA oOydaromerocs —
HE TOJBKO mepepadoTaTh MHPOPMAITHIO, HO M aKTHBHO BKIFOYHUTHCS B OTKPBITHE HEU3BECTHOTO IS
ce0st 3HaHUS.

OO0mue u yTBepAWBIIHECS B NPAKTUKE MpaBWiIa, W MPUEMBl KOHCIIEKTUPOBAHHSA JICKITHIA:
KoHcriektupoBaHue JEKIHiA BEJETCS B CIICIHAIbHO OTBEACHHON IS ATOTO TETPaIH, KK bl JIUCT,
KOTOPOH JOJDKEH UMETh TOJI, Ha KOTOPHIX JENal0TCs TOMETKU U3 PEKOMEHIOBAaHHOM JINTEpaTypEI,
JIOTIOJIHSIIOIME MaTepHall MPOCIyIIaHHOW JIeKIMH, a TakKe IOJ4ePKUBAIOIINEe O0COOYI0 BaKHOCTh
TEX WJIN HHBIX TCOPCTUYCCKHUX MOJ0XKEHUH. HCO6XOI[I/IMO 3alMCbIBaTh TEMY U ILJIaH HeKHHﬁ,
PEKOMEHIyeMYIO JIUTEPATypy K TEMeE.

3amucy paszenioB JIEKIMHU J0JDKHBI UMETh 3aroJIOBKH, IM0JI3arojOBKH, KpacHble CTpOKU. Jlis
BBIACJICHUA Pas3/i€jioOB, BbBIBOJIOB, OHpeHEHeHHﬁ, OCHOBHBIX H}Ieﬁ MOJXHO HCIIOJB30BaTh IIBCTHHIC
Kapanjamu 1 (I)J'IOMaCTepBI. Ha3BanHubie B JICKIIUU CCBUIKH Ha NEPBOUCTOYHUKU HAAO IMOMCTUTH HA
TOJISIX, YTOOBI TIPU CAMOCTOSTEIBHOM paboTe HAWTH U BITUCATH UX.

B KoHCIleKkTe [OCIOBHO 3aIllUCHIBAIOTCS OIPEICICHUS TIOHATHH, KaTerOpHH W 3aKOHOB.
OcTanbHOE ITOJDKHO OBITH 3allMCaHO CBOMMH clioBaMu. Kakaomy oOydaromemycss HE0OXOAUMO
BEIPA0OTATh W UCIIOJB30BaTh JOIYCTHMBIC COKpAIICHUsT HanboJiee pacpoCTPaHECHHBIX TEPMUHOB U
MOHSTHH.

B KoOHCHEKT cnenyeT 3aHOCHUTh BCE, 4YTO NpernojaBarelb IHMIIET Ha JIOCKE, a TaKKe
PEKOMCHIAYEMBIE CXEMBI, Ta6HI/IHI)I, JuarpaMmbl U T.1.

Hanucanue xoHciiekTa J'IeKLIPIﬁ: KpaTKo, CXEMAaTUYHO, II0CJIE€A0BATCIIBHO (bl/IKCI/IpOBaTI)
OCHOBHBIE TIOJIOKEHHsI, BBIBOABI, (QopMynupoBkH. OO000IIECHUsS; TOMEYaTh BaXKHBIE MBICIIH,
BBIACIATH KIIFOYEBBIC CJI0OBA, TCPMUHBI. HpOBepKa TCPMHUHOB, MOHSTHH C IIOMOIIIBIO BHHHKHOHCHHﬁ,
CJ'[OBapeﬁ, CIIPABOYHUKOB C BBIITHCBIBAHUEM TOJKOBAaHUHM B TETPadb. O603Ha‘-H/ITB BOIIPOCEHI,
TEPMHHBI, MaTepuall, KOTOPBIH BBHI3BIBACT TPYIHOCTH, OMETHTh M TOMBITATHCS HAWTH OTBET B
pexoMeHayemoli nurepatype. Ecnm camocTosTelbHO HE yHaercs pa3oOparbCs B MarepHaie, TO
HEOO0XOIUMO CGHOPMYIHPOBAaTH BONPOC W 3aJaTh MPEMOJABATEII0 HAa KOHCYJNbTAIlMH, Ha
71a00paTOPHOM 3aHATHU

IIpakTuueckoe
3aHATHC

[MpakTHyeckoe 3aHsATHE — BUJ ayJUTOPHBIX YYeOHBIX 3aHATHMH, IeJeHanpasieHHas Gopma
OpraHM3alM y4eOHOro mpolecca, NPU pealn3aluyd KOTOpOH oOydaroliuecs 10 3aJaHHUI0 M I0J
PYKOBOJCTBOM IpENojaBaTelsl BBINOJHSIIOT NpakTHUeCKue 3aiaHus. IIpakTuueckue 3amaHUs
HaTpaBJIeHBl Ha YIIyOJleHHNEe HAyYHO-TEOPETHYECKUX 3HAHWA W OBIAJCHHE OIpPEIeICHHBIMU
MeToJaMH paboTHI, B MpoOIlecce KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKU BBITIONHEHHS TEX
WM UHBIX Y9eOHBIX NeHCTBUH B JaHHOU cdepe Hayku. [IpakTHdeckue 3aHATHS pa3BUBAIOT HAyIHOE
MBIIIUIEHUE W PedYb, MO3BOJIIIOT NPOBEPHUTH 3HAHMS OOYYAIOMIMXCS, BBICTYHNAIOT KaK CPEICTBa




olepaTHBHONH O0OpaTHOM CBs3W; LEJIb TNPAKTUYECKUX 3aHATHH — YrIyONsThb, pacUIMpSTh,
JETATM3UPOBATh 3HAHWs, TOJNydeHHBIE HA JIEKIIMHA, B OO0OOIIEHHON (opMe W COICHCTBOBATH
BEIPAOOTKE HABBIKOB MIPO(ECCHOHANBHOM e TeIHHOCTH.

Ha npaktuyeckuX 3aHATUSIX MOAPOOHO — paccMaTpUBAIOTCS  OCHOBHBIC — BOMPOCHI
JMCUUIUIAHBI, pa30UPaOTCs OCHOBHBIE THITBI 33/7a4. K KaKI0My MPaKTUYECKOMY 3aHSTHIO CICAYET
3apaHee CaMOCTOSITENIbHO BBIMIOJIHUTH JOMAIIHEE 33[JaHUEC M BbIYYUTh JICKIMOHHBIA Marepuan K
cnepyromnei reme. CHCTEeMaTHYECKOE BBIMOIHEHUE JOMAIIHUX 3alaHUil 00s3aTeNIbHO U SIBISCTCS
Ba)KHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCHEHNIHOMY YCBOCHHUIO TUCIUIUIMHBI.

JlaGopatopHoe
3aHATHEC

OCHOBHO LIeNBI0 Ta00PAaTOPHBIX paboT SIBISIETCSl TEOPETUIECKOEe 000CHOBAHKE, HATIISTHOE
W/WIM  DKCIIEPUMEHTAJIbHOE TIOATBEP)KICHUE W/WIM TIPOBEPKAa CYIIECTBEHHBIX TEOPETHYECKUX
MOJIOXKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalu3 CYHIECTBYIOIUX METOAMK M METOAOB HX
peanu3anyy U T.A.

Hcxons n3 uenu, cojepkaHueM J1ab0paTOPHBIX PadOT MOTYT OBITh:

- DKCTIEpUMEHTaJIbHas TPOBepKa GopMyII, METOIMK PacyueTa;

- TIPOBE/ICHUE HAaTYpPHBIX H3MEPEHHI CBOWCTB, pabOUMX MapaMeTpoOB, PEXKUMOB PabOTHI IPH
MTOMOIIN JTAOOPaTOPHOTO 00OPYAOBAHHS W/MITH CTEH/IOB I MAKETOB;

- 03HaKOMJICHHE, aHAIN3 U TEOPETHIECKUE BBIKIAIKH 110 YCTPOUCTBY, MPUHIUITY ICHCTBHS U
croco6am 00CITy)KMBaHUS aIllapaToB, ACTaJCH MalluH, MEXaHH3MOB, IIPOLECCOB NMPOTEKAIOMNX B
HUX TIPH 3TOM H T.[I.;

- HarsimHas rpadudeckas MHTEpHpeTanys depTexel, cXeM, 0ObEeMHBIX ITOBEPXHOCTEH H
T.JI., BOCIIPOM3BOJIMMBIX C IOMOIIBIO CIIEIHAIN3UPOBAHHOTO IIPOrPaMMHOTO 00eCIICYEeHUS;

- UMWTAI[MOHHOE MOJENHPOBAaHHE INPOLECCOB, MPOTEKAIOMUX B CIIOKHBIX XMMUYECKHX,
(bU3HYECKUX, MEXaHMYECKHX, JICKTPUIECKUX U NIp. 00BbEKTaxX;

- YCTAQHOBJICHME M MOJTBEpPXKJIEHHE 3aKOHOMEpHOCTeH (ITyTeM CpaBHEHUS NPOBEICHHOTO
SKCIEpUMEHTA U PACCUMTAHHBIX 3HAYECHUH) U T.11.;

- O3HAKOMJICHHE C METOAMKAMH MNPOBEICHUS SKCIIEPUMEHTOB, HATILSIIHBIM YCTPOHCTBOM
CTEH/A-MaKETOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPHUCTHK;

- QHAJHM3 PA3IMYHBIX XapaKTEPHCTHK IMPOLECCOB, B TOM YHCIIE IIPOU3BOJCTBCHHBIX U MHBIX
IIPOIIECCOB;

- pacyeT mapaMeTpoB pa3NUYHBIX SBICHUH M IIPOIECCOB, CMOJEIMPOBATH KOTOpPHIE HE
BO3MOJKHO B PEaJIbHBIX YCIOBUAX (HapUMep, Ype3BbIUaifHble CUTYAIUH U TIp.);

- HaOJIOJICHUE PA3BUTHS SIBJIICHHUM, ITPOIIECCOB H JIP.

JlomyckaeTcsi MHOE CoJiepKaHue JabopaTOpHBIX paboT, eciu 3TO OyaeT CHOCOOCTBOBAThH
peanu3amnyy 1eneil 1 3a1ay TUCIUIUTMHBL 1 JOPMHUPOBAHUIO COOTBETCTBYIOIINX KOMITETCHIIUH.

[To xapakTepy BBINOJIHAEMBIX J1a00PaTOPHBIX PaOOT BO3MOXKHBI:

- O3HaKOMHTEJIbHbIE paboTHI, UCTOJNb3yeMble U1  3aKpeIUIeHHs  H3y4YeHHOTO
TEOPETHYECKOTO MaTepHalIbl;

- aHAINTHYECKHE PAOOTHI, UCIIOJb3yeMble /ISl ITOJydeHUs] HOBOH MH(OpManus Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;

- TBOpYECKHE pPabOThl, OPUEHTUPOBAHHBIE HA CAMOCTOSITEIILHBIA BHIOOP MOIXO/I0B PEIICHHS
3azad.

[Ipu BeIMONTHEHNH 00YUYAIOIIMMHUCS Ta00PaTOPHBIX paboT ciaelyeT YUYUTHIBATh, YTO HAPSIAY C
OCHOBHO¥ IIEJIBIO - MOJITBEPKAEHHEM TEOPETUUECKUX MOJIOKCHUN - B XOJI€ BHIIIOJHEHUS 3alaHUH y
oOy4aromuxcss  (OpMUPYIOTCS JIOTIOJTHUTEIbHbIE TPAKTHUECKHE HABBIKM OOpaIlIeHUs C
HOPMAaTUBHO-TEXHUUYECKOU NokyMmeHTaunued, WEB u Internet pecypcamu u T.X., @ TakKe yMEHUS
paboThl ¢ pa3NIMYHBIMM MaKeTaMH, MpUOOpaMH, yCTaHOBKaMH, JJAOOPaTOPHBIM 000py/IOBaHUEM,
ammapatypoit, IIK, IO u T.A., KOTOpblE MOTYT COCTaBJSATh YacTh NPOPECCHOHAUTLHON
NIPAaKTHYECKOM TIOJTrOTOBKM, W  Hay4YHO-HMCCIIE[OBATEIbCKHE yMEHMs (MCKaTh, HaOJIIOOATh,
CpPaBHUBATh, aHAJIU3UPOBATh, YCTAHABIMBATH 3aBUCHUMOCTH, MOJENUPOBaTh, A€IaTh BBIBOABI U
00001IeHNs, CaMOCTOSITEIFHO BECTH HCCIIEAOBaHUE, OQOPMIISATH pe3yibTaThl W T.J.), a TaKxke
IIPOEKTHO-M3bICKATENLCKUE, POOJIEMHO-TIOUCKOBBIE,  IIPOOJIEMHO-/IESTENLHOCTHEIE W WHBIC
yYMEHUS.

B mensx peanusanny KOMIETEHTHOCTHOTO TIO/IX0/1a IIPU MTPOBEICHUH J1IA00paTOpHBIX paboT
HCTIONB3YIOTCS aKTHUBHBIE M HWHTEPAaKTHBHBIE (OpPMBI MX mpoBeneHHs (oOydaromme (GUIBMEL,
NPEe3CHTAlluH,  JAEJOBBIE  WIPHL, pa300p KOHKPETHBIX CHTyalMd II0 WTOraM IIPOBEICHHS
nmabopaTopHOl pabOTH, WHAMBUAyaIbHBIC TBOPYECKHE 3aJaHMs ® T.I.) B COYETAHHU C
BHEAYJIUTOPHOU paboTOM A7t GopMHUPOBAHUS U Pa3BUTHS KOMIETEHIIMH 00yJaroImXcs.

JlabopaTopras paboTta SBISETCS TAKUM BHAOM y4eOHOTO 3aHATHS, KOTOPBIA MPOBOANUTHECS B
CHEeNMaTbHO OTBEACHHOM ITOMEHmIeHWH. JImATcst 3aHATHS HE MeHee JIByX dYacoB. Kpowme
CaMOCTOSTENILHOM paboThl 00ydaromuxcs, HeOOXOJUM M WHCTPYKTaX MNperojaBaTeiei, a Takxke
COBMECTHOE 00CYX/ICHNE BBHINOJHEHHOH paboThI.

[Ipexne, 4YeM NPUCTYNUTh K J1a0OPAaTOPHBIM 3aHATHSIM, OOYyYalOIIMMCS HE0O0XOJMMO




MOBTOPHUTH Teoputo. Kakmass sabopaTopHass paboTa OCHAIlEHa METOIUYECKHMH YKa3aHHsIMHU,
pa3paboTaHHBIMU MPEIOJABATEIAMHE, BEAYIIUMH UCIUILIAHY.

JlaGopatopHble PabOTBl MOXKHO YCIOBHO pa3leliUTh Ha HECKOJBKO BHJIOB TaKUX, Kak
PEIPONYKTUBHEIE, IIOMCKOBBIE M YaCTHYHO-IIOMCKOBBIC. [IpM NpOBEOCHHHM pPENpOLYKTUBHBIX
mabopaTOpHBIX  PaboOT  OOydYaromuecss TIONB3YIOTCS  TOAPOOHBIMH — HHCTPYKIMSAMH, TOE
c(hopMyIHPOBAHEL: IIETh JTa00PaTOPHOU paboTHI, 00BICHEHNS (TEOpHs, TIAaBHBIC XapaKTEPUCTHKN),
o0opynoBaHUE, ammaparypa, OMMCAaHHWE MAaTEepPHAlOB, MOPSAIOK BBITONHEHHS padoT, TaOIHIIE,
BBIBOJIbI, KOHTPOJIbHBIE BOTIPOCHI M HY)KHasl JINTEpaTypa.

[Ipy  YacTUYHO-TIOMCKOBBIX  Ja0OpaTOpHBIX paboTrax OT oOOydYaromuxcsi TpedyroT
CaMOCTOSITENIbHOTO IIOJIX0/la K BBHINOJHEHHWIO 3aJaHus, TO €CTh UM HEOOXOJMMO CaMHM
OCYIIECTBIISITH NEHCTBHUS, OJOUPATh CIIPABOYHYIO U CIIELHAIBHYIO JINTEPATYPy U APYroe.

[Ipy mouckoBBIX 71a0OpaTOPHBIX paboTax OOydarollMecs caMH pEeIIalT HOBYIO Ul HUX
npo0IieMy, pyKOBOJCTBYSICh TOJIBKO CBOUMH TEOPETHYECKUMH 3HAHUSIMH.

KauectBennas mabopatopras pabota mpeacTaBisieT co0oii coOoIeHIe BCeX TPEX METOHUK,
Korma oOydaromuiics, omupasch Ha COOCTBEHHOE MHEHHE U B3[JLABl IIperojaBaTesei,
mpopadaTbiBaeT Ipo0IeMy U HAXOJUT PEUICHHUS.

INomumo Bcero mpouyero, j1adopaTopHbe PabOTBI MOTYT NPOXOAUTH B TpeX BapHaHTaX:
(pOHTANIBHEIE, TPYIIIOBbIC U HHAUBHIYaJIbHBIC.

®ponranpHas JabopaTtopHas paboTa 3aHUMAaeT BCeX 00YYarolIUXCsl JUIs BBITOJHEHUS OJHON
U TOH ke paboTHI.

I'pynnoBasi ¢opma opraHuzauuy JabOpPaTOPHBIX pabOT MpeIoiaract, YTo O0ydaromuecs
cOOMpPAIOTCsl B TPYIITYy U3 HECKOJIKUX YEJOBEK M JIENIAF0T COBMECTHO 3ajaHue. VHIuBHayabHas
¢dbopma, TOBOpPHT cama 3a cebs, oOydJaromuiics B 3TOM Cly4ae aHaIM3HPYeT HHGOPMAIIHIO
CaMOCTOSTEIBHO.

OT4eT MO BBIIOJHEHHIO JIAOOPATOPHBIX pabOT BBINONHAETCS B OTHEIBHOH TETPajH,
NpOBepsieTCs NpenoAaBaTelieM 1 BO3BpallaeTcs 00yJaomemycs.

CaMocTosTenbHas
pabota

OOyyeHne 1O JUCHUIUIMHE TPEIyCMaTpUBAeT AaKTUBHYIO CaMOCTOSITENBHYIO pPaboTy
oOyuaromerocsi. B pasgmene 4 pabodeld mporpamMmbl, KOTOpBI HasbiBaeTcss «CTpyKTypa H
COJCp)KaHWE UCLUIUIMHBI», BCE Yachl CAMOCTOSTEIBHOW pabOThl pacHHMCcaHbl II0 TeMaM H
BompocaM. OOyuaromuiicss u3ydaeT y4deOHbIM Marepuaq M €ClM, HEeCMOTpS Ha H3YYCHHBIH
MaTepuall, 3a/laHus BHINIOJHUTH HE YAACTCs, TO B 00SM3aTENBHOM HOPSIKE HEOOXOIUMO IHOCETHUTH
KOHCYJIbTallUIO PEIogaBaTeisd, BEAYHICTO NPAKTUICCKUEC 3aHATUA I/I/I/IJ'II/I KOHCYJIbTallUIO JICKTOpA.

CamocTtosTenbpHasi paboTa 0O0y4aromerocs: SBISETCS OCHOBHBIM CPEJCTBOM OBJQJICHHUS
yueOHBIM MaTepuajoM BO BpeMs, CBOOOJHOE OT 00S3aTeNbHBIX YUYCOHBIX 3aHSATHI.
CamocTtosaTenpHast pabota oOydwaromierocsi HaJ YCBOSGHHEM Y4eOHOro Marepuaia MOXKET
BBIIIOJIHATHCS B 6I/I6HI/IOTeKe, AyIUTOPpUAX IJIsA CaMOCTOSITEILHOM pa60T1>1, a TaKXC B JOMaIlIHHUX
yCIIOBHAX. Y4eOHBIN MaTepHal AUCIUIIIMHBI, IPETyCMOTPEHHBIN Y4eOHBIM IUIAHOM, JJISI YCBOCHHUS
oOyJalomuMcst B TIpOLIECCE CAaMOCTOSATENHbHOW pabOoThl, BBIHOCHTCS Ha IPOMEXYTOUHYIO
aTTeCTallMi0 Hapsay C Y4eOHBIM MaTepHaioM, KOTOPBIH paspabaTbiBajcs NpH IPOBEICHUU
Y4IeOHBIX 3aHATHIA.

ConeprkaHne caMOCTOSITENIFHOM paboThl 00ydaloIerocs onpesensercs: yueOHOH mporpaMMoi
JUCIUTUIAHBI, METOIMYECKUMH MaTepHAJIaMH, 3a/JaHUAMH U YKa3aHUSIMH TIPETIOIaBaTels.

CamocrodrenbHas paboTa 0O0yYaIOIINXCS OCYILECTBISICTCS B ayIUTOPHON M BHEayJUTOPHOM
bopmax

Kommekc y4eOHO-METOIUUeCKHX MaTepHajoB IO BCEM BHAAM Y4YeOHOH MAEATENBbHOCTH, IPELyCMOTPEHHBIM
paboueii mporpaMMoi JUCIMIUIMHBL, pa3MEIIeH B 3JCKTPOHHOW HH(OpMAaIMOHHO-00pa3oBatenbHON cpeme 3a0VKT
UpI'VIIC, nocTynHO# 0by4aronieMycst 4epe3 ero JMYHbII KaOuHeT




IHpuiaoxenue Ne 1 k padoueii nporpamMmme

®OH/I OHEHOYHBIX CPEJICTB

JAJIA MIPOBEACHUS TCKYLIECI0 KOHTPOJISA YCIIEBAEMOCTH
n l'[p()ME)KYTO‘IHOﬁ arreCraguu 1o JTMCumIlJIMHe



1. O61mme mo10KeHNS

@OHJ OLIEHOYHBIX CPEICTB SBISETCS COCTAaBHOM YacThl0O HOPMAaTUBHO-METOAMYECKOTO
o0ecrieYeHns: CUCTEMBI OLIEHKH Ka4eCTBA OCBOCHHUS 00YJarOIUMUCS 00pa30BaTeIbHOM POTrPaMMBI.

@OoHIBl OIEHOYHBIX CPEACTB MpeIHa3HAaYeHbl U1 HUCIOJIb30BaHUSA  OOydaroluMucs,
npernojaBaTeNisiMy, agMUHUCTpanuedi WMHCTUTyTa, a Tak € CTOPOHHUMHU 00pa3oBaTeIbHBIMU
OpraHM3alusIMHu JUIsl OIICHMBAHMs KauecTBAa OCBOEHHUS 0OO0pa30BaTeIbHOW MpPOrpaMMbl M YPOBHS
c(OPMHPOBAHHOCTH KOMITETEHLIUH Y 00YJarOIuXcsl.

B coorBercTBUU C TpeOOBaHUSIMU JIEHCTBYIOIIETO 3aKOHOAATENIbCTBA B cepe oOpazoBaHws,
OIICHOYHBIE cpecTBa npeactasisitorea B Buge OC s nmpoBeeHrs MPOMEXKYTOUHON aTTEeCTalUN
oOyuaromuxcs 1o aucuuiinHe, npaktuke. C yderom neiictByromiero B Mucruryre Ilonmoxenus o
dbopMax, MEPUOTUYHOCTH M TMOPSAKE TEKYHIEro KOHTPOJISI YCIEBAGMOCTH M TPOMEXKYTOUHOM
aTTectaluu odydaromuxcs (Beicuiee oOpa3oBaHue — OakallaBpuaT, ClELUAIUTET, MarucTpaTypa), B
cocraB ®OC st mpoBeIeHUs MPOMEXKYTOUHON aTTECTAllMU 10 JAUCHMIUIMHE (MOAYIIO), MPAKTHKE
BKIJIIOUAIOTCA  OLEHOYHBIE CpEACTBAa JUIsl MPOBEIACHHS TEKYLIEro KOHTPOJS YyCIIEBAEMOCTH
00yJaromuxcs.

3agauamu OOC aBiagroTCA:

— OIEHKAa JIOCTM)KEHUH OOydJalomIMXcsi B TPOLECCe W3YUEHHUS TUCIMIUIMHBI (MOIYJs) WA
MIPOXOXKACHHS MPAKTUKU;

— obecrieyeHne COOTBETCTBUSI PE3yJbTaTOB OOy4YeHHs 3agadyaM Oyayiiei mpodeccHOHaTbHOMI
NESTEILHOCTH Y€pe3 COBEPIICHCTBOBAHUE TPAAUIIMOHHBIX M BHEAPEHHE WHHOBAIIMOHHBIX METOOB
oOyueHusi B 00pa3oBaTeNbHBII Mpoliecc;

— CaMOIIOJIFOTOBKA U CAMOKOHTPOJIb O0yYaOIINXCs B IIPOLIECCE 00yUESHUSI.

@DOHJ OLEHOYHBIX CPeACTB CHOPMHpPOBAH HAa OCHOBE KIIIOYEBBIX NPUHIUIIOB OIICHUBAHMSL:
BAJIUTHOCTH, HAIE)KHOCTh, OO BEKTUBHOCTb, 3(PPEKTUBHOCTD.

J171g o11eHKU YpOBHS ¢c(hOPMHPOBAHHOCTH KOMIETEHIIMI UCIIONIB3YETCS TPEXYPOBHEBAsI CHCTEMA!

— MUHUMAaJIbHBIM YPOBEHb OCBOCHMSI, 00S3aTEIBHBIM I BCEX OOYYAIOIIUXCS MO 3aBEPIICHUIO
ocoenusi OIIOII; maer oOuiee mpeacraBaeHUE O BUAE IESTEIBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSAX
(G YHKIIMOHUPOBAHUS 00BEKTOB NMPOGECCHOHATBHON ACATEIHHOCTH, METOJIOB U aJITOPUTMOB PEIICHUS
MPaKTUYECKUX 3a/1a4;

—  0a30BBIi  ypOBEHb  OCBOCHHUS,  TMPEBBIINIEHHE  MHUHUMAJIBHBIX  XapaKTEPUCTHUK
chOpPMUPOBAHHOCTH  KOMIIETEHILIMH; TMO3BOJISIET  peliaTh  TUIMOBBIE  3aJadyd, [PUHUMATH
npoeCCUOHANIbHBIE W YIPABICHUYECKHE PEIICHHUS 10 W3BECTHBIM alTOpPUTMaM, NpaBWIaM H
METOANKAM;

— BBICOKMH YPOBEHb OCBOCHHS, MAaKCHMaJIbHO BO3MOKHAs BBIPAKEHHOCTh XapaKTEPUCTHK
KOMIIETEHIIN; TPEeANoaraeT roTOBHOCTh peniaTh MIPaKTUYECKHE 3a7a4d MOBBIIIEHHON CIIOXKHOCTH,
HETUIIOBBIE 33Jla4d, MPUHUMATh TPO(PECCHOHANBLHBIE U YIPABICHUYECKHUE PEIICHUS B YCIOBUSIX
HETIOJHOW OINpPEAENIEHHOCTH, TPU HEAOCTATOYHOM JIOKYMEHTaIbHOM, HOPMAaTUBHOM M METOJAMYECKOM
o0ecre4eHunH.



2 IlepevyeHp KOMIIETEHIMI ¢ YKA3aHMEM 3TANOB UX (DOPMUPOBAHUS.
IToxka3arTe/in OUEHUBAHUS KOMIIETCHIMH, KPUTEPUU OLEHKH

MOACIINPOBAHUA.

IIporpaMmma KOHTPOJIbHO-OLEHOYHbIX MEPONPUATHH

Jucnummuaa «Pu3nka» yqacTByeT B QOPMUPOBAHUH KOMITCTEHITHH:
OIIK-1: CnocoGeH pemarh WHKEHEPHBIE 3aladyd B NPO(PECCHOHATBLHON NEATEILHOCTH C
UCIIOJIb30BAHUEM METOJIOB E€CTECTBEHHBIX HayK,

MaAaT€éMaTU4YCCKOro aHajiu3a H

o4yHas popma 00y4eHus1

HaumenoBanue Kong
OOBEKT KOHTPOIIS HaumenoBanwne
Ne KOHTPOIBHO- (moHsITHE/TEM/pa3en u T.J. HHARKATOpa OIIEHOYHOTO CPEeACTBA
OLIEHOYHOTO JOCTHKEHUSA
JUCLUIUIMHBI) (popma mpoBeneHns*)
MEpONPUSTHS KOMIETEHIIUU
1 cemectp
Paspgen 1. MexaHuka. OIIK-1.1, KoHcnekT (MMChbMEHHO),
Paznen 2. MonekymsapHas ¢puznka u OIIK-1.2 OUKTAHT 0 POpPMYIIaM
TEepMOJMHAMUKA. (MTMCBMEHHO), 3aInTa
| Texymwuii Paznen 3. DnexTpuuecTBo J1a00paTOpHOU paboThI
KOHTpPOJIb (MMCbMEHHO, YCTHO),
pa3sHOYpPOBHEBBIE 3a7aUU
(IIMCBMEHHO), TECTUPOBaHUE
(KOMIIBIOTEpHBIE TEXHOJIOTHN)
Paznen 1. MexaHuka. OIIK-1.1, 3ayer (cobecenoBaHue), 3a4€T —
> [Ipomexxyrounas | Pazmen 2. MonexymsipHast Gpu3uka u OIIK-1.2 TECTHPOBaHUE (KOMITBIOTEPHBIC
aTTecTaIys TEepMOJMHAMHUKA TEXHOJIOTHH)
Pazgen 3. DnexTpuuectBo
2 cemecTp
Paznen 4. DnexTpoMarHeTusm. OIIK-1.1, KoHcnekT (MMChbMEHHO),
Paznen 5. Mexanunueckue u OIIK-1.2 IUKTAHT 0 GOpPMYyIIaM
9JIEKTPOMAarHUTHbIE KoJIeOaHust u (MMCBMEHHO), 3amuTa
Texymuii BOJIHBI. BOJTHOBas M KBaHTOBAsI ONTHKA. nabopaTopHOH PabOTHI
1 KOHTPOITh Pasmen 6. KsaHTOBag  MexaHHKA. (TTMCBMEHHO, YCTHO),
Ouznka aroma. OCHOBBI  (HU3HMKH pa3sHOypPOBHEBBIE 3a7aUU
TBEPAOTO Tejla. OJEMEHTHI sIepHON (MMCHbMEHHO), TECTUPOBAHUE
¢u3ukn W QU3MKH  3IEMEHTapHBIX (KOMITBIOTEpHBIE TEXHOJIOTHN)
YacTHIL
Pazgen 4. DnexTpoMarHeTusm. OIIK-1.1, Dk3aMeH (cobeceroBaHue),
Paznen 5. MexaHnunueckue u OIIK-1.2 9K3aMEH — TECTUPOBAHUE
3JIEKTPOMarHUTHbIE KOJICOaHUS u (KOMIBIOTEpHBIE TEXHOJIOTHH)
BOJIHBEL. BOJTHOBast 1 KBaHTOBAs OIITHKA.
[Ipomexxyrounas
2 Pasnen 6. KBanTOBas MexaHHUKA.
aTTecTanys

®msuka aroma. OCHOBBI PH3UKU
TBEPJIOTO Tela. DIEeMEHTHI SACPHOI
(bu3nKy U QU3MKH DIIEMEHTAPHBIX
YaCTHIL

>kCDOpMEl MMPOBCACHUA KOHTPOJIbHO-OLICHOYHOT'O MCPOIIPUATHA: YCTHO, IUCBbMCHHO, KOMITBIOTCPHBIC
TEXHOJIOTHH.

IIporpaMmma KOHTPOJIbHO-OLEHOYHbIX MEPONPUATHIH

3a04yHas ¢opma o0ydyeHust

HaumenoBanue

Kon

OOBEKT KOHTPOJIS HanmvenoBanue
KOHTPOJIHHO- HWHAWKaTOpa
No (nmoHsATHE/TEM/pa3aen u T.1. OIICHOYHOT'O CPEJICTBA
OIIEHOYHOTO JOCTIDKEHUS "
JUCTIUTUTAHEI) (dopma mpoBeneHUS*)
MEpPONPUSITUS KOMIMETEHIIUU
1 Kypc 3uUMHSIS ceccus
Pa3nen 1. Mexanuka. OIIK-1.1, 3amuTa 1abopaTopHOi paboThI
Texywwmit Paznen 2. Monexymnsapaas pusnka u OIIK-1.2 (IMCBMEHHO, YCTHO),
1 Y TEPMOJMHAMHKA Pa3HOYPOBHEBBIE 3a/1a4U
KOHTpPOJb

Pazpnen 3. DnexTpuyecTBo

(IMCBMEHHO), KOHCTIEKT
(TMCBMEHHO),




JUKTAHT 110 Gopmynam
(IMCBMEHHO), TecT
(KOMITBIOTEpHBIE TEXHOJIOTHN),
KOHTpOJBHBIE paboTsr Ne 1
«MexaHukay, No 2
«MonekynsapHas GU3UKa.
TepmoauHaMuKa.
DNEeKTPOCTaTUKA»
(IMCBMEHHO)
Paznen 1. MexaHuka. OIIK-1.1, 3auyer (cobecenoBaHue), 3a4eT —
> [Mpomexyrounass | Pasnmen 2. MonekynsipHast pu3uxa u OIIK-1.2 TECTUPOBaHME (KOMIIBIOTEPHBIE
aTTecTalus TepPMOAUHAMUKA TEXHOJIOTHH)
Pa3nen 3. DnekrpuyecTso
1 Kypc neTHss ceccus
Paznen 4. DnekTpoMarHeTusM. OIIK-1.1, 3amuTa 1abopaTopHOi paboThI
Paznen 5. Mexanunyeckue u OIIK-1.2 (MMCbMEHHO, YCTHO),
NIEKTPOMAarHUTHBIE ~ KOJNEOaHHA | Pa3HOYPOBHEBBIC 3aJaul
BOJIHBI. BONTHOBAs 1 KBaHTOBAsI ONTHKA. (TMCBMEHHO), KOHCTICKT
Paznen 6. KBantoBas mexaHuka. (TMCBMEHHO),
Texymuii ®msnka atoma. OCHOBBI (PU3UKHI 3 cobecemoBaHue (YCTHO),
1 KOHTPOJTD TBEPZOTO Tena. DIEMEHTHI SICPHOM JUKTAHT 110 Gopmymnam
¢bu3MKK U QUBUKH DIIEMEHTapHBIX (IMCBMEHHO), TeCT
YaCTHL] (KOMIIBIOTEpHBIE TEXHOJIOTUH),
KOHTpOJIbHBIE paboThl Ne 3
«InexTpomarunetusm. ONTUKay,
Ne 4 «KBaHTOBass MexaHHUKa»
(IMCBMEHHO)
Paznen 4. DnexTpoMarHeTusM. OIIK-1.1, Ox3amen (CobecenoBanue),
Pasnen 5. MexaHnueckue u OIIK-1.2 9K3aMEH — TECTUPOBAHUE
IEKTPOMAarHUTHBIE ~ KoJeOaHWA | (KOMIBIOTEPHBIE TEXHOIOTHH)
BOJIHBI. BOJTHOBAsI M KBaHTOBAsI ONTHKA.
[Ipomexyrounas
2 Pasnen 6. KBanToBast MexaHHUKa.
aTTecTanys
®msuka atoma. OCHOBBI (PU3UKH
TBEPZOTO Tea. DIEMEHTHI sIepHOM
¢bu3uku ¥ GU3MKK DIIEMEHTAPHBIX
YaCTHI]

>kCDOpMEl MMPOBEACHUA KOHTPOJIbBHO-OLICHOYHOTI'O MCPOIIPUATHSA: YCTHO, IMCBbMEHHO, KOMIIBIOTCPHBIC
TEXHOJIOTHH.

Onucanue noxka3arteseil 1 KpUTepHeB OLCHUBAHUSA KOMIIETECHIM I
Ha pa3IMYHbIX 3Tanax ux popmupoBanus. Onucanue MIKaJI OLEeHUBAHUSA

KoHTponb kauecTBa OCBOEHHs JUCIUIUIMHBI BKJIIOYAeT B ce0s TEKYIIHMH KOHTPOJIb
YCIIEBAEMOCTH M IPOMEXKYTOUHYHO aTTeCTali0. TEeKyllMid KOHTPOJb YCIIEBAEMOCTH U
MPOMEXKYTOUHAsI aTTECTAIlUsl OOYYaIOIIUXCs TMPOBOASITCS B IENAX YCTAHOBJICHHUS COOTBETCTBHUSA
JOCTUKEHHUH 00YJaroIINXCsl TOITATHBIM TpeOOBaHUSM 00pa30BaTENbHOMN MPOTrpaMMbl K pe3ylbTaTamMm
oOyueHus: U GOpMUPOBAHUS KOMIETEHIIUH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOW BHJI CHUCTEMATHYECKOW NPOBEPKU 3HAHUM,
YMEHUW, HaBBIKOB OOydYaromuxcs. 3ajada TEKYIIEro KOHTPOJISI — OIEpPAaTUBHOE U PEryJsipHOE
yrIpaBieHHEe YIeOHOU NeSITeIIbHOCThI0 00YJaIONMXCsl HA OCHOBE OOpAaTHOM CBSI3M U KOPPEKTUPOBKH.
Pe3ynbTaThl OlICHUBaHUS YUUTBHIBAIOTCSA B BUAE CPEAHEN OLEHKU IIPU NPOBEACHUU MPOMEKYTOUYHOU
aTTeCTallNH.

Jlist olieHWBaHUS Pe3yIbTaTOB O0YUYEHHS UCIONIB3YETCS YeThIpexOallibHas MIKana: «OTIUIHO,
«XOpOIIIO», «YIOBIECTBOPUTEIBHO», «HEYIOBJICTBOPUTEIBHO» W/WIHM JBYXOaJUIbHAs IIIKaja:
«3aUTEHO», «HE 3aUTCHO.

[TepeueHb OLIEHOYHBIX CPEACTB, UCMOJIb3YEMBIX IS OLICHUBAHUS KOMIIETEHIIMI HA Pa3IMYHBIX
sTanax ux (GopMHpPOBaHUS, a TaK Ke KpaTKasi XapaKTepUCTUKA ITHX CPEICTB MPUBEICHBI B TA0IUIIE




Hanmenosanue
OILIEHOYHOT'O
cpencTBa

Kparkast xapakTepuCTHKa OL[ECHOYHOTO CPEACTBA

IIpencraBnenue
OLICHOYHOT'O CPEJICTBA B
DOC

KouTponbHas
pabota (K)

CpencTBo TpOBEpKH YMEHHH HPUMEHATH IIOyYeHHBIC 3HAHUS
JUIA peIIeHWsl 3a1ad OIPENCICHHOIO THIIA II0 TeME WIH
pa3zeny.

MoskeT OBITh HCIIONB30BAaHO Ui OLEHKH 3HAHWH W yMEHHH
o0yJaromuxcs

Tunosoe 3amanue I
BBIMOJIHCHUS
KOHTPOJILHOH paboThI

Koncnekr

OcoOBIff B TEKCTa, B OCHOBE KOTOPOTO JICKHUT aHAIUTHKO-
CHHTEeTH4YeCcKas mepepaboTka HH(POPMALKM NEPBOMCTOYHHKA
(ucxonmHoro Tekcra). Llenp 3TOM AesATENbHOCTH — BBISBICHUE,
cucreMaTHzanust 1 00oO0meHne (C BO3MOXKHOM KPUTHYECKOU
OLleHKOH) Haubojee UEeHHOW (1 KOHCIIEKTHPYIOILETO)
nHbopManuH.

MoxeTr OBITh HCIOJNB30BAHO [UISi OLCHKW 3HAHUH, YMEHUH,
HaBBIKOB ¥ (JIN) OTIBITA ACATEIHHOCTH O0YJarONTIXCS

TeMBI KOHCIEKTOB

JIMKTaHT 1O
bopmymam

CpencTBo TpOBEpKH 3HAHWA OCHOBHBIX ()OPMYT W 3aKOHOB
(hnzuKw.
MoskeT OBITh MCHOJIB30BAHO AJIsl OLICHKH 3HaHHUH 00yJaromuxcst

[lepeuens popmyn
(BoOTIpOCOB) IO TEMaM
JUCIUTITHHBI

PazHoypoBHEBbIC
3a7a4n

Pasnmuuaror 3anaun:

— PEmpoAyKTHBHOIO YpPOBHS, MHO3BOJSIOIIUE OLEHHBATh MU
JMarHOCTHPOBATh 3HAHHWE (aKTHYECKOro marepuana (6a3oBble
NOHATHUS, alNrOPUTMbI, (AaKThl) ¥ YMEHHE MPABUIBHO
HCIIONIb30BaTh CIIELUANIbHBIE TEPMUHBI M TOHATHA, y3HABaHUE
O0BEKTOB H3y4YCHHMS B paMKaX OIpPEJeJIEHHOIO pasjena
JUCHUIUINHEL

MOJKET OBITh HCIIOIB30BAHO [UI OICHKM 3HAaHMH M yYMEHMH
oby4aromuxcs;

— PEKOHCTPYKTUBHOIO YPOBHS, IO3BOJIIOIIUE OLCHHUBATh U
JUAarHOCTHPOBATh yMEHUS CHHTE3UPOBaTh, aHAIU3UPOBATh,
0000mmaTe (akTHUECKHI ¥ TEOPETHUYSCKHA MaTepual ¢
(opMynHpOBaHMEM KOHKPETHBIX BBIBOAOB, YCTAHOBICHHEM
MPUYUHHO-CIIEJCTBEHHBIX CBA3EH;

MOXeET OBITh HCIIOJIB30BAaHO JUIS OLEHKH 3HAHWH, YMEHHH,
HABBIKOB ¥ (WJIM) OTBITA JIEATEILHOCTH 00YJIarOIINXCS;

— TBOPYECKOTO YpPOBHS, TIO3BOJIAIOUINE OLCHWBATH H
JUAarHOCTHPOBATh YMEHMS, MHTETPUPOBATh 3HAHUS Pa3IMIHBIX
o0nacTeil, apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS;
MOXXET OBITh HCIIOJIb30BAHO JJISl OIEHKW 3HAHUH, YMEHHI,
HaBBIKOB M (MJIM) ONBITA ACATEIbHOCTH 00YJaIONTIXCS

TumnoBsie
pa3HOYpPOBHEBEIC 3a1aud

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

CucrteMa CTaHIApPTH3UPOBAHHBIX 3aJaHH, MO3BOJSIOIIAS
ABTOMATH3MPOBATh MPOIECIYPY HM3MEPEHUs YPOBHSA 3HAHUHN H
YMEHHUH 00y4aroerocs.

MoskeT OBITH WUCIIONB30BAaHO UL OLIEHKU 3HAHWHA, yMEHUH,
HaBBIKOB ¥ (MITM) OTIBITA AEATEIEHOCTH O0YJarONTIXCS

DoH TECTOBBIX 3aJaHUN

3amura
nabopaTopHOI
paboTs!

CpencTBo, MO3BOJISIONICE OICHUTh YMEHHE OOydaromerocs
MUCBMEHHO  W3Jaratb  CyTh  IIOCTaBJICHHOW  3a/adyd,
CaMOCTOATEJIBHO HNPUMEHATH CTAHAAPTHBIC METOABI PCUHICHUSA
MOCTABJICHHON 3aJjauyM C  HCIOJIb30BAHHEM  HMMEOIeHcs
naboparopHoit  0as3pl, TNPOBOJUTH aHAIM3  TOJIYYECHHOTO
pe3ynbrarta paboThI.

Moxer 6BITI) HCIIOJIB30BAHO JIsI OLICHKHN yMeHHﬁ, HAaBBIKOB N
(1K) OTBITa JESITENLHOCTH 00YJarOIIUXCS

O0pa3zer 3amanus s
BBITTOJTHEHHS
nabopaTopHOi paboThI U
IIPUMEPHBIN [IEPEUEHD
BOIIPOCOB IS €€ 3aIUTHI

3auer

Cpe}lCTBO, TMO3BOJIAOMICEC OLICHUTh 3HAHUA, YMCHU, HABBIKOB U
(I/IJ'II/I) OIIbITa ACATCIBPHOCTH 06yqa}0mer0c91 IO JUCHUILIIUHE.
MokeT OBITh HCIIOJIL30BAHO JJIA  OLICHKH 3HaHHﬁ, yMCHHﬁ,
HaBBbIKOB U (I/IJ'II/I) OIIbITA ACATCIIBHOCTU 06yqafonmxca

IIepedeHb TeOpeTHUECKUX
BOIIPOCOB U THIIOBOE (BIE)
MpaKkTH4YecKoe (ue)
3ajaHue (s1) K 3a4eTy

Tect —
MIPOMEKYTOYHAS
aTTecTalus B
(dhopme 3aueta

Cuctema  aBTOMATH3HPOBAHHOTO  KOHTPOJII ~ OCBOCHHSA
KOMIIETCHIIMYA  (Y4acTH KOMICTCHIM) OOyJaromuMcs 110
JICTIATUTAHE c HCTIOh30BaHUEM WH(POPMAIHMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

MoskeT OBITh WCIIOJIB30BAHO JUIsI OLICGHKH 3HAHWH, YMEHUH,

doHj TeCTOBBIX 3aJaHUHI




HaBBIKOB U (PIJIH) OIIbITa ACATCIIBHOCTHU 06y1{a101111/1xc;1

9 DK3aMeH

CpencTBo, MO3BOJIIONIEe OIICHUTH 3HAHHS, YMCHUS, HABHIKOB U
(1Ti) oTIBITa AEATENFHOCTH 00YYAIOMIEToCs 110 TUCITHITIHHE.
MoskeT OBITP HCIIONB30BAaHO Ui OLEHKH 3HAHWHA, yMEHUH,
HaBBIKOB ¥ (JIH) OTIBITA ACATEIEHOCTH 00YJarOIIIXCS

[lepeyeHs TeopeTHUECKUX
BOIIPOCOB ¥ TUTIOBOE (BI€)
TpaKTH4IecKoe (ue)
3amaHue () K 9K3aMeHY
(obpazernn
9K3aMEHAIIMOHHOTO
Owrera)

Tecrt —
MPOMEXYTOUHAsT
arTecTalus B
¢dbopme 3K3ameHa

10

CucremMa  aBTOMAaTH3MPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMMCTCHIMA (4acTH KOMIICTCHIMH) OOydYaromuMcs o

IUACLUIIIINHE

KOMMYHUKAIIUOHHBIX TEXHOJIOTHM.
MokeT OBITh HCIIOIL30BaHO JJId  OLICHKH 3HaHI/If/II, yMeHI/Iﬁ,
HaBBbIKOB U (I/IJ'IPl) OIIbITa ACATCIBHOCTHU 06yqalo1111/1xc51

UCIIOJIb30BAHUCM I/IH(l)OpMaIII/IOHHO-

DoHp TeCTOBBIX 3aJaHUN

Kpurtepuu u mkaibl OlleHUBAHUSI KOMIIETEHIUI B pe3yJbTaTe H3ydeHust Gu3nKu
NPH MPOBeIEHNN MPOMEKYTOYHOM aTTecTanuu B (popMe 3a4eTa U IK3aMeHa.
Ilkana 1uisi OleHUBAHUsI YPOBHSI 0CBOEHHSI KOMIIETEeHIHii

[IIxanel oLleHUBAaHUS

Kpurepun onieHnBanus

VYposenb
OCBOEHUS
KOMIIETEHIIUI

«OTIUYHO»

«XOPOLIO»

«3a4YTCHO»

«YAOBJCTBOPUTCIILHO»

OO0y4atomtmiics MIpaBUJIBHO OTBETHII Ha
TeopeTHYeckne BONpochl. [lokasanm  OTIMYHBIC
3HaHMA B  paMKax ydeOHOro  Marepuana.
IIpaBunbHO BBINOJIHUI TPAKTHYECKHE 3aJaHHUs.
IToxasan oTMYHBIE YMEHHA U BJIaJCHUA HaBBIKAMU
MIPUMEHEHHUS TOJyYEHHBIX 3HAaHUH M yMEHHUH npu
pelIeHuH 3aad B paMKax ydeOHOro MmaTepuara.
OTBeTHI Ha BCE JOMOJIHUTENbHBIE BONPOCH

Bricokui

OOyuaroniuiics ¢ HEOONBIIUMH HETOYHOCTIMHU
OTBETHJI HAa TEOPETHYECKHE BOMpochl. Ilokazain
XOpOIIIKE 3HAHHUS B paMKaX ydeOHOro marepuana.
C  HeOONBIIUMH  HETOYHOCTSAMH  BBIIIOJIHUII
npakTHYeckue — 3ajaHus.  [lokasan — xopoiine
YMEHHsST U BJIAJCHUS HAaBbIKAMH TMPUMEHEHUS
MOJYYCHHBIX 3HAHUN W YMEHHU 0OpPU pEIICHUU
3a/1a4 B paMKax y4eOHoro marepuana. OTBeTHI Ha
GOHLIHI/IHCTBO JOTOJIHUTCIIbHBIX BOIIPOCOB

bazoBrrit

OOyyaronuiicst ¢ CyIeCTBEHHBIMH HETOYHOCTSIMU
OTBETWJI Ha TeopeTHdyeckue Bompochl. Ilokazan
YIOBJICTBOPUTEIIbHBIC 3HAHHUS B PaMKax yd4eOHOTro
Matepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBIMIOJIHWJI ~ MIPAaKTUYEeCKue 3amanus. [lokazan
YIOBJIETBOPHUTEIHHbIC YMEHHS W  BIQJICHUS
HABBIKAMU TPHUMEHEHUS] TMOJYYCHHBIX 3HAHUN WU
YMEHHH NP PEUICHHW 3a/1a4 B paMKaxX y4eOHOro
MaTepuana. JIOMyCTHJI MHOTO HETOYHOCTSH MpHU
OTBETE Ha JOIOJHUTEIBHBIC BOITPOCHI

MuHUMaILHBIN

«HCYIOBJIETBOPUTECIIBHOY

«HE 3a4TCHO»

OOyyaronuiicsi TpH OTBETE HAa TEOPETHYECKHE
BOIIPOCBl W IIPU BBINOJIHEHHH IPAKTUYECKHUX
3alaHUil  IIPOAEMOHCTPUPOBANl  HENOCTATOYHBIN
YPOBEHb 3HAHUW U yMEHMM IpU PELIEHUM 3a/1ady B
paMkax y4deOHoro Matepuana. [Ipu orTBerax Ha
JIOTIONTHUTEIbHBIE  BOMPOCH  OBUIO  JIOIYIIEHO
MHO>KECTBO HENPaBUJIbHBIX OTBETOB

Komnerenmnuu He
chopMHUpOBaHBI

Tect — MMPOMCIKYTOYHAS aTTCCTAllUd B (bopMe 3a4ycTa.

[IIkana oneHUBaHUS

Kpurepun onieHnBaHus

«BavYTCHO»

OOyyvatommuiicst BepHo oTBeTms1 Ha 70 % mn OoJyiee TECTOBBIX 3aJaHUH NPU MPOXOKICHUH

TECTUPOBAHUA




«HC 3a4YTCHO»

OO0y4aromuiics BepHO OTBETHI Ha 69 % W MEHee TECTOBBIX 3aJaHHi MPHU MPOXOKICHHU
TECTUPOBAHUS

Tect — npomexxyTouHas arTectanusi B popme IK3aMeHa:

[IIxana oneHUBaHUS

Kpurepun onieHuBaHust

«OTIIHYHO»

Obyuaromuiicsi BepHo oTBeTsl Ha 90 — 100 % TecToBBIX 3amaHuil NPH MPOXOXKICHUU
TECTUPOBAHUS

«XOPOLIO»

OOyuaromuiicsi BepHo oTBeTws1 Ha 80 — 89 % TecTOBBIX 3aJaHUil NPU HPOXOKICHUU
TECTUPOBAHUS

«YAOBJICTBOPUTCIILHO»

OOyuaromuiicsi BepHo oTBeTs1 Ha 70 — 79 % TecTOBBIX 3aJaHMl NPU NPOXOKICHUU
TECTHUPOBAHUS

«HCYIOBJICTBOPUTECIILHOY

OOyuaromuiicsi BEpHO OTBETWJI Ha 69 % M MeHee TECTOBBIX 3aJaHUil MPU NPOXOXKICHUH
TECTUPOBAHUS

Kputepuu u mkaJibl olleHMBaHUS Pe3yJbTATOB 00y4eHHUs NPU NMPOBeAeHUH

KonTposbHas pabora

TEKYLIEro KOHTPOJIA YCII€BACEMOCTH

[IIxana oneHUBaHUS

Kputepuu onieHuBaHus

«GBaYTCHO»

OOyyaronuiicsi TOJHOCTBIO M TPABWILHO BBHINOJHWI 33JlaHAE KOHTPOJBHOH paboThI.
[Tokaszan oOTIMYHBIE 3HAHUS W YMEHUS B paMKaxX YCBOCHHOIO Y4eOHOro Marepuala.
KoHTponpHas paboTa oQopMmieHa aKKypaTHO M B COOTBETCTBHH C IPEIBSIBISICMBIMH
TpeOOBaHUSIMHA

OOyuaronuiicsi BBIOJHII 3a/laHHE KOHTPOJBHOW PabOThl ¢ HEOONBIIMMH HETOYHOCTSMHU.
[Tokazan xopomme 3HaHWS U yMEHHS B paMKax yCBOGHHOTO y4yeOHOro martepuana. EcTe
HEJIOCTATKU B 0(pOPMIICHHH KOHTPOJILHOH pabOTHI

OOyu4aronuiicst BEITOJHUI 3aJaHUE KOHTPOJILHOM pabOTHI C CYIIECTBEHHBIMH HETOYHOCTSIMH.
Ilokazan ynoOBIETBOPHUTENbHBIE 3HAHUS W YMEHHS B paMKaxXx YCBOGHHOTO Y4eOHOTO
marepuana. KauectBo oopmiieHHsI KOHTPOIbHON pabOTh MIMEET HEIOCTATOYHbIH yPOBCHb

«HC 3a4YTCHO»

OOyuaronuiicst He MMOJTHOCTHIO BBIIOJHII 33/1aHHS KOHTPOJIBHOM PabOThI, MPH 3TOM MPOSIBHI
HEJO0CTaTOYHBIH YPOBEHb 3HAHUI U YMEHUI

Koncniekt

[IIxana oneHUBaHUS

Kputepun oneHuBaHus

«BavYTCHO»

Koncnekt noiHeif. B KoHCIEKTHpyeMOM MaTepHaie BbIIeleHa IJIaBHas U BTOPOCTEIICHHAs
uHpOpManusA. YCTaHOBJIECHA JIOTMYECKas CBSI3b MEXIY 3JIEMEHTaMH KOHCIEKTHPYEMOTO
Mmarepuana. JaHbl onpeaeseHus] OCHOBHBIX IOHATHI; OCHOBHbIE (OPMYJbI MPUBEIEHBI C
BBIBOJIOM, JlaHa reoMeTpuydeckas miunroctpanus. [IpuseneHsl npumepsl

Koncnekt noiHeii. B koHCIEeKTHpYyeMOM MaTepuaie BbIIeleHa IJIaBHas U BTOPOCTEIICHHAsS
uHpopMmanus. YcTaHOBJIEHa HE B MOJIHOM OOBEME JIOTMYECKasl CBSA3b MEXKIy JJIEMEHTaMU
KOHCIIEKTUPYEMOr0 Marepuaya. JlaHbl OIpPENENeHUs OCHOBHBIX IIOHSTHH; OCHOBHBIE
¢opmynsl TpuBeNeHBl 0e3 BBIBOJA, YACTHYHO JlaHA T'€OMETpUYECKas MWILTIOCTPALHS.
[TpuMeps! pUBeIEHBI YACTHYHO

Koncnekr He monHbIl. B KOHCmekTMpyemMoM Marepuaie HE BbIAEICHA TIJAaBHas U
BTOpOCTenieHHass nHpopMarms. He ycraHOBieHa JiorMyecKas CBA3b MEXIY 3JIEMEHTAMH
KOHCIIEKTUPYEMOTro Marepuana. JlaHbl OIpenereHus OCHOBHBIX IOHSTHH; OCHOBHBIE
¢dopmynsl  TpuBeseHBl 0e3 BBIBOJA, HET TI'E€OMETpPHYEcKO wiunoctpauuu. [Ipumeps
OTCYTCTBYIOT

«HEC 3a4YTCHO»

Koncmekr ne YAOBJIETBOPSACT HU OJHOMY U3 KPUTCPUCB, TIPUBCJICHHBIX BBILIC

JIMKTaHT 1o GpopmysaMm
JlecsTh 3a1aHu, 3a KaXIblii TPaBUIIbHBIN OTBET 0J1uH Oait. [lepeBos B 4eThIpeXOaIbHYIO CUCTEMY
IIPOUCXOJUT CIEAYIOIUM 00pa3oM:

Uwcino HabpaHHBIX OAJITIOB IlIxaa oLeHHMBAHUS
10 6amioB «3a4TECHO»
9 OamioB
8 bamioB
MEHBIIIE BOCEMHU 0ajlioB «HE 3aYTCHO




Pa3zHoypoBHEBBIE 332U

[IIxana oneHUBaHUS

Kpurepuu onenuBanus

«BavYTCHO»

JIeMOHCTpHUpYEeT O4YEeHb BBICOKWI/BBICOKHMI YpOBEHb 3HAHWW, YyMCHHH, HAaBBHIKOB B
COOTBETCTBUH C KPUTEPUSAMH OllCHUBaHMsA. Bce TpeOOBaHUs, MPEIbsIBIIEMBIC K 3aIaHUIO,
BBITIOJTHEHBI

HeMOHCTpI/IpyeT JOCTaTO4YHO BBICOKHIA/BBIIIIE Cp€aHEro YpOBCHb 3HaHPII7[, yMeHHﬁ, HaBBbIKOB
B COOTBCTCTBHUU C KPUTCPUAMU OLICHUBAHUA. Bce TpeGOBaHI/IH, MpCABABIIACMBIC K 3a/IaHUIO,
BBITNTOJIHCHBI

JleMOHCTpUpYeT CpeaHuil ypoBeHb 3HAHUN, YMEHHM, HaBBIKOB B COOTBETCTBUU C
KPUTEPHUSIMA OLICHUBAHWSA. BOJBIIMHCTBO TpeOOBaHWI, MNPEABIBIACMBIX K 3aJaHHIO,
BBITIOJTHCHBI.

JleMOHCTpHUpYEeT HH3KHH/HUXKE CpPETHETO YpOBEHb 3HAHWW, YMCHHN, HABBHIKOB B
COOTBETCTBUH C KPUTCPUSAMH OIICHWBaHUA. MHoOrme TpeOOBaHUS, IpEeIbsIBIsIEMBIE K
3a[JaHHIO, HE BHITIOHEHBI

«HE 3a4YTCHO»

JleMoHCTpUpyeT OYeHb HU3KWH ypOBEHb 3HAHWM, YMEHHH, HABBIKOB B COOTBETCTBHH C
KpuTeprsiMu oneHIBaHus. He otBera. He OBIIIO MOMBITKY peNIUTE 3a/1a9y

3amuTa 1a60paTopHO pabOThI

[Ixasa onieHnBaHus

Kpurepun onieHuBanus

«GBavYTCHO»

JlaGopatopHast paboTa BBITIOJIHEHA B 0003HAUEHHBIN MpernoiaBaTejeM CpOK, MUChbMEHHBIN
otyer Oe3 3aMeuaHui.

JlabopaTtopHass paboTa BBINOJHEHA OOYYAIONIUMCS B TOJHOM 00BEME C COOJIOJCHHEM
Heo0XoauMoit nocnenoBatenbHOCTH. OOyJaromuiicst padoTal MOJTHOCTBIO0 CAMOCTOSTENBHO;
NOKa3aj HeOOXOIUMBIC JUIl HPOBEICHUS PabOTHl TEOPETHUESCKUE 3HAHUS, MPAKTHYCCKUE
yMeHHS U HaBBIKH. Pabota (oTueT) opopmieHa akKypaTHO, B HanOOJIee ONTHMAIBHON IS
(uKcanmy pe3ynbTaToB Gopme

JlaboparopHast paboTa BBINOJIHEHAa B 0003HAYEHHBIH MTPENOAAaBATEIEM CPOK, TUCEMEHHBIN
OTYET ¢ HEOOIBIINMH HEIOYETaMH.

JlabopatopHas paboTa BBIIOJIHEHA OOYJaroIIMMCS B TOJHOM OOBEME M CaMOCTOSTEIBHO.
Z[OHyIlIeHI)I OTKJIOHCHHA OT HCO6XOI[I/IMOI71 nocjaCA0BATCIIbHOCTH  BBIIIOJIHCHHS, HC
BIHSIONIME HAa TPaBWIBHOCTH KOHEUHOro pe3ynabTara. PaboTa moka3piBaeT 3HaHUE
oOydJaromuMcs OCHOBHOTO TEOPETHYECKOTO MaTepuaga M OBJaJACHHE YMEHMSIMHY,
HCO6XO}II/IMI)IMI/I JJIA CaMOCTOATCIIBHOTI'O BBIITIOJTHCHUSA pa6OTLI. IIOHyIlIeHI)I HCTOYHOCTH H
HeOpEKHOCTh B 0DOPMIICHUH PE3YJILTATOB PadOTHI (0TUETA)

JlaGopatopHast paboTa BBITOJIHEHA C 33I€PKKOM, MUChbMEHHBIA OTYET C HEJOYETaMU.
JlaboparopHast paboTa BBIIOJNHSETCS W OQOPMIISETCS OOYdYarOIUMCSl MPH ITOCTOPOHHEH
nomom. Ha BbimosiiHeHHe paboThl 3aTpadmBaeTcsi MHOTO BpeMeHdu. OOydaroruiics
MOKAa3bIBACT 3HAHHS TEOPETUYECKOr0 MaTepHaia, HO HCIBITHIBAET 3aTPYyAHCHHUE IPU
CaMOCTOSTENIbHOM paboTe ¢ MCTOYHUKAMH 3HAHHMH MK Ipudopamu

«HEC 3a4YTCHO»

JlaboparopHasi paboTa He BIITOJIHEHA, TUChbMEHHbIH OTYET HE MPE/ICTaBIICH.

Pe3ynbraThl, HOTy4eHHBIE 00YYAIOIIMMCS HE MO3BOJISIIOT C/IENATh MPABUIBHBIX BHIBOJIOB U
MOJHOCTBIO PACXOJSITCS C TOCTaBICHHOW 1eNbi0. I[loKa3bIBaeTCs II0X0€ 3HAHHE
TEOPETUYECKOT0 MaTeprana U OTCYTCTBHE HEOOXOIMMBIX YMEHHII.

JlaGopatopHasi paboTa He BBINOIHEHA, Y YyYallerocs OTCYTCTBYIOT HEOOXOIUMBIE IS
IIPOBCACHUA pa6OTI>I TCOPCTUUYCCKUEC 3HAHUA, TPAKTUICCKUC YMCHUSA U HABBIKU

TecTupoBaHye — TEKYIUH KOHTPOJIb:

[IIxana onieHUBaHUS

Kpurepuu onieHuBanust

KOTIHUYHO»

OO6yuatonmmiicss BepHO oTBeTHaI Ha 90 — 100 % TecTOBBIX 3aJaHUN NPHU NMPOXOKICHUH
TECTUPOBAHHUSI

«XOPOIIIO»

OO6yuatonmmiicss BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3alaHUI NPH NPOXOXKICHUH
TECTUPOBaHHUS

«yIOBJIETBOPHUTEIHHOY

OO6yuatonmmiics BepHO OoTBeTHI Ha 70 — 79 % TeCcTOBBIX 3alaHUM NPH NPOXOXKICHUH
TECTUPOBAHHUSI

«HCYIOBJIETBOPUTECIILHOY

OOyuaronmiicss BepHO OTBETHI Ha 69 % m MeHee TEeCTOBBIX 3aJaHW{ IPHU MPOXOXKICHUU
TECTUPOBAHHUSI




3 TunoBbie KOHTPOJIbHbIE 3aJaHUS UM HHbIe MATEPHUAJIbI, HE00X0IUMbIE
JJIS OLCHKH 3HAHMIA, YMEHNH, HABBIKOB M (WJIN) ONBITA JeATEJIbHOCTH,
XapaKkTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETEHUUMN
B IIpoLecce 0CBOCHUA 00pa30BaTeIbHOM MPOrPaMMBbI

3.1 TunoBbIie 3aJaHus 1JISl BBINIOJTHCHUS KOHTPOJIBHBIX pa60T

BapuanTel 3amaHuil IS BBIMOJIHEHUS KOHTPOJBHBIX pPA0OT BBUIOKEHBI B JIIEKTPOHHON
nHpopmannonHo-oo6pazoatenbHoi cpene 3a0MKT Upl'YIIC, moctymHoi oOydaroremycst uepes
€ro JINYHBIA KaOUHET.

Paboueli mporpamMMol TNPETyCMOTPEHO BBIIIOJHEHUH YETHIPEX KOHTPOJBHBIX pPadoT.
KonmdgecTBo 3a/1a4 B Kaxk/10H KOHTPOJIbHOM padboTe — §.

Hwxke mnpuBeneH oOpasel] THIIOBOW 3alayd W3 KOHTPOJIHOW paboThI, MPEenyCMOTPEHHOMN
pabodeii mporpaMMoi TUCIIUTUTHHEI.

OO6pa3en TUIIOBOM 3a/1au KOHTPOJIbHOU paboThl Ne 1 «MexaHnuka

Pemnte 3amauy cornmacHo Bapuanty. Ha MarepuanbHy0 TOUKY Maccoid m (pHC.) ACHUCTBYET
cwia Taru F, HalpaBJIeHHAs MOJ YIJIOM & K OocH X. Telo HauMHaeT CKOJBb3UTh MO FOPU30HTAIBHOMN
IMOBCPXHOCTU, M 3a BpEMA t OHO mpoxoauT 1yTb s=1M. HalitTu HeusBeCTHEIE BCJIMYHUHBI,
o0o3HaueHHble B Tabn. 4.2 3HakoM «?». YcKopeHHe CBOOOJHOTO MAaJEHUS CUUTaTh PaBHBIM

M

VYcnoBHble 0003HaUEHUS (PU3MUECKUX BETMYMH:
a — yCKOpEHHeE Tena;

N — HOpMaJIbHAsl peaKlys OIOopHI;

Fump — cuna tpenus;

mg — CUJIa TSHKECTH;

U — CKOPOCTh TeJa B KOHIIE ITYTH;

1 — KO3(hOHULUEHT TPEHUS CKOJIBKEHUS Tea;

A — paboTa CHIbI TATH Ha IYTH S;

E\un —KMHETHYEeCKas SHEepTrHs Teja B KOHIIE yTH.

Puc. Cxemaruueckoe I/I306pa)KCHI/Ie CHIJI, ,Z[CI>'ICTBYIOII_[I/IX Ha MaTCpUuaJIbHYIO TOUKY

Ne MDuU3MYECKUE BENMYUHBI M €IUHHUIEI H3MEPEHUS
Ba_p F, a, m, U 1, mg, N, Fop, a, v, Exuss A,
H rpajayc KT c H H H m/c? m/c Jix Jhx

1 10 30 2,0 0,313 2 ? ? ? ? ? ? ?
2 15 45 2,0 0,818 2 ? ? ? ? ? ? ?
3 20 60 3,0 0,317 3 ? ? ? ? ? ? ?
4 22 60 3,0 0,792 3 ? ? ? ? ? ? ?
5 25 45 3,0 0,959 4 ? ? ? ? ? ? ?
6 50 30 4,0 1,266 4 ? ? ? ? ? ? ?
7 60 30 4,0 2,200 5 ? ? ? ? ? ? ?




8 60 45 5,0 3,730 5 ? ? ?

[*))
~

9 60 30 4,5 0,800

10 20 60 3,0 0,786 6 ? ? ?

3.2 TeMBbI KOHCIIEKTOB

Tembl KOHCTIEKTOB BBUIOXKEHBI B JJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIBHONW Cpele
3a6KT UpI'VIIC, noctynHoi 00ydaromeMycst 4epe3 ero JIMYHbIN KaOuHET.
Hwxe npuBeeHb TEMBI KOHCIIEKTOB, IMIPEAYCMOTPEHHBIE pa0oueii MporpaMMoOni TUCITUTLINHBI.

TeMbl KOHCIIEKTOB

Pa3nea 1. Mexanuka.

1. CBs3b pU3MKH ¢ APYrUMHU HayKaMu. TUIBl (PU3NUECKUX BETUYUH.

2. [Ipumenenue Broporo 3akoHa HerotoHa.

3. PeakTuBHOE IBUKEHUE.

4. ®uznueckue nojs. 3aKOH COXPaHEHUs SJHEPTHU. 30JI0TO€E MTPABUIIO MEXAHUKHU

5. I'mpockonsl ¥ UX TPUMEHEHHUE

Pazpnen 2. MosekyasipHasi Qu3MKa 1 TEPMOJAMHAMHUKA

1. 3ByKH U ra3oBbI€ 3aKOHBI

2. [Ipobnema BEeYHOTO IBUTATEIIS

3. CraTucTU4ecKUil CMbICI BTOPOro Hayauia TEPMOJMHAMUKU. SIBieHus nepeHoca. Ponb
SBJICHUI IIEpeHOCa

Pa3nea 3. DuexkTpuuecTBo

1. IIpuMeHeHne IEKTPU3ALNUN B TEXHUKE

2. [IpumeHeHue TEIIOBbIX CBOMCTB TOKA

3. KonaeHcatopsl ¥ uX NpUMEHEHHE.

4. Ponb MU3NEKTPUKOB B TEXHUKE

5. Pe3ucropsl

6. [IpuMmeHeHue A1eKTpoIu3a

Pa3neua 4. DiieKkTpoMarHeTusm.

1. Buasl MarHuTHLIX B3aUMOAECHCTBHH.

2. ®eppOMarHeTuKu

3. 'enepatopsl.

Pazgen 5. Mexanudeckne M JICKTPOMarHuTHbIe KOJIe0aHMA M BOJIHbI. BooHOBasi u
KBAHTOBAs ONTHKA.

1. Ponb pe3oHaHca B TEXHUKE

2. KBa3zucranyuoHapHble TOKU

3. I[IpumeHeHne BOJIH

Pa3znen 6. KBantoBas mexanuka. ®dusuka atoma. OcHOBBI (U3MKH TBEPIOTO TeJa.
DJIeMeHTHI siiepHO (GU3MKH M (PU3MKH dJIEMEHTAPHBIX YaCTHII.

1. ITpocBeTneHHast onTukKa

2. DNEKTPOHHBIN MUKPOCKOII

3. [IppuMeHeHne noaynpoBOAHUKOBON TEXHUKHU

3.3 Tunosble 3aJaHUA K JUKTAHTY 10 (popMyiam

3amaHuss K JOUKTaHTaM 10 ¢GopMyliaM HE BBUIOKEHBI B 3JIEKTPOHHOW WH(GOPMAalMOHHO-
obpazoBatensHOU cpene 3a0MKT UplI'VIIC, noctynmHoOW oOydaromemycsi 4yepe3 €ro JIMYHBINA
KaOuHeT.

Huxe mnpuBeseH oOpaseln; THUMOBOrO JUKTaHTa MO (QOpMysiaM, COOTBETCTBYIOILEIO TeMe
paboueii mporpaMMBbl TACIUTUIAHEI.




Obpa3zer TuNIOBOro BapuaHTta 1o ¢popmyiam o teme «TepMoauHaMuKa»

[Ipenen nnurensHOCTH KOHTPOJsS — 10-12 MunyT. CTynenTam mpearaercst 3anicarh (GOpMyIbl ISt

HAXO0XJACHHUS COOTBETCTBYIOMIMNX (PU3MUECKUX BEJIMYHH.
[Ipennaraemoe konuuecTBo 3agaHuii — 10 3agaHui.

1) Bayrpennsst sHeprus rasa.

2) Pabora rasza.

3) Tenora, moyrygaemasi Ta3om.

4) Kakoii ra30BbIii IpoOLIECC HA3BIBACTCS ainabaTHBIM?

5) IlepBoe Ha4aI0 TEPMOTUHAMUKH.

6) BeraucieHre MOJIIPHOU TEIIIOEMKOCTH IPU M30XOPHOM TpoIiecce, Mpu N300apHOM

mporecce.

7) Pabora rasa rnpu u30TepMHYECKOM IpOIIECCe.

8) Pabota raza nmpu U30XOpHOM IpoLecce.

9) Pabota raza npu nu3o6apHOM mporiecce.

10) Pabora raza npu aguabaTHOM IpoIiecce.

3.4 Tunosbie pa3HOYPOBHEBbIC 321241

PaSHOYPOBHeBBIe 3aJa4i BbIJIOXKCHEI B 3JI€KTpOHHOI>i I/IH(bOpMaI_[I/IOHHO-06p330BaTeHbHOﬁ cpeac

3a0MKT UpI'VIIC, nocTymHOM 00yJaromeMycst 4epe3 ero JIMYHbIA KaOuHeT.

Huxe mnpuBengen oOpasen pasHOYpPOBHEBOHM 3aJaud MO TeMe, MPEAYyCMOTPEHHOU paboueii

IIPOrpaMMOM TUCIUILIAHEI.

OO0pazel penpoayKTUBHBIX 33]a4 110 TeMe «MarHuTHOE oJIe B BAKyyMe»
1. 3akon Amrmepa - 310...
Bapuanrts! oTBeTa:

Ny
"R
b) F=ma

B) dF =1dl B sina
I ®=BS cosa
2. ®opmyna F=qgov B sino - 310

Bapuants! oTBera:

A) 3akoH Amnepa,

b) 3akon Oma.

B) 3akon Jlopenna,

I') dopmyna MarHUTHOTO MOTOKA.

3.IIpuHIMN Cynepno3uMi MarHUTHBIX MTOJIEH:
BapuanTs! oTBera:

A) B=B1+Ba+...+By

5=
"R

B) F=qov B sina
I F=ma



3.5 O0pasen 3agaHus1 AJ1s1 BBIIOJHEHHS J1a00paTOPHOil padoThl M NPUMEPHBIN NepevYeHb
BOIIPOCOB /ISl €€ 3l ThI

3agaHus IS BBIIOJHEHMS J1a0OPAaTOPHBIX PabOT M MPHUMEpPHBIC TMEPEYHH BOIPOCOB UIA HX
3alIUTHl BBUIOXKEHBI B 3JIEKTPOHHOM HMH(pOpMaMOHHO-00pazoBaTensHOl cpeae 3a0VKT Mpl VIIC,
JOCTYITHOM 00YyYaloeMycsl 4epe3 ero JINYHbIH KaOuHeT.

Hwxe mpusenen oOpasern 3agaHus JUIsl BBIOJHEHHS J1IaOOPaTOPHOW pabOTHl U MPUMEPHBIN
HepeueHb BOMIPOCOB JUISI €€ 3alIUTHI, IPeTyCMOTPEHHAs paboueil mporpaMMoi TUCIUIUTAHEL.

OO6pasern 3a1anus AJis BBINOJIHEHUS 1a00PaTOPHOI pabOThI U IPUMEPHBI IepeueHb BOMPOCOB IS
€€ 3alLUTHI

Jlaboparopuas pabota «OmnpenerneHre JTUHBI CBETOBOM BOJTHBI C IIOMOIIBI0 TUDPAKITUOHHON
PELIETKI

3agaHue AJs BBIIOJHEHUs 1a00opaToOpHOM paboThI

1. Bzarp audpakmuoHHYIO pEHIeTKY, MOMECTUTh BKJIIOUEHHBI MCTOYHUK 32 JKpaHOM W
IIOCMOTPETH YEPE3 PELIECTKY Ha dKPaH.

2. Ilepememas 5kpaH, JOOUTHCS YETKOTO U300paKEHHUS CIIEKTPOB.

3. Ilo nuHeiike u3MepuTh pacctosinue 10 3kpana OB

4. Tlo mkanme sKpaHa HM3MEPUTb PACCTOSIHME N0 KpacHoro cmekrpa l-ro mnopsaka ot O.
W3mepenus IpoBOAUTE CIIEBA U CIIPABA.

5. 3nag karetsl BC1 u BC, MoXHO HaliTu yroia ¢ u sing

6. ITo ¢popmyIe BEIYMCIUTD JUIMHY BOJIHBI KPACHOTO CBETA.

ﬂ:dSmw’
m
: BC
Sinp=—"";
Y OB

d~0,0Im=10>m

C;

Puc. Cxemarnueckoe n3o0pakeHue OIbITa

7. AHAJIOTMYHO MPOBECTU U3MEPEHUS TS CIIEKTpa BTOPOTo nopsiaka (m = 2).
8. To e camoe mposenath AJsi GUOIETOBOrO criekTpa. Bee nanuble 3aHectu B Tadi. 2.1.



9. CpaBHUTH MONyYEHHBIC 3HAUEHHUS JUIMH BOJH KpPacHOro M (PHOJETOBOIO CIEKTPOB C
TAOJIUYHBIMU 3HAYEHUAMMU.
10. Cuenarth BBIBO.

Pacuernas tabauia

OB = (cM)

ITopsinox KPacHbIH (puoseToBbIN

MaKCUMyMa . A .

ero ]iﬁ Sin Q A, cp ]ic’ Sin Q A, cp
M M M

PacIoNnoXkKeHHe M M

m= 1 cieBa

m=1

cripaBa

m=2

CJICBa

m=2

CJICBa

[TpumepHBIii TepeueHb BOMPOCOB IS 3aIIUTHI 1a00PaTOpPHOI pabOThI

1. lath nonsTHe Audpakuuy, HHTEpPEepeHLIUH.

2. Kak ycrpoeHa nudpakiunoHHas penierka’?

3. Uto Takoe NOCTOsIHHAs JTUPPAKLIUOHHON pereTku?

4.) Yka3aTb, Ui KakuxX JIydeil (KpacHBIX WM (PUOJIETOBBIX) B CIEKTPE AAHHOTO IMOPSIKA YIIIBI
nudpakuu Oynyt 6omnplie?

5. lloueMy mnpH yMEHBUIEHUWH TMOCTOSHHOM pPEHIETKH BO3pPACTaeT pACCTOSHHE MEXAY
MaKCHUMyMamu?

6. O0bsacHUTH TpUMEHeHne npuHuuna [ roiirenca-dpenens k qudpakuuu cBera.

7. Uem otnuyaercst TupaklMOHHAs KapTHHA OT OAHOM LIeiu OT AU(PaKIMOHHON KapTUHBI OT
JIBYX IIEeH?

8. Uro takoe 30HHas miuactuHa? Kak ee noayunts? OOBSCHUTH NPUHIIMII €€ JIeHCTBHUS.

9. Yem ornnyaercs AMPPaKIIMOHHBIA CIEKTP OT AUCIEPCUOHHOTO?

10. Yem otnuuaroTcs (u3Myeckre MeXaHH3Mbl 00pa3oBaHUs JU(GPAKIMOHHONW KapTHHBI OT
OJIHOM TIEJIH U OT TU(PPaKIIMOHHON pereTKu?

11. Ilpunnun I'roiirenca-®penensa. Meron 300 Openens.

12. Meron pacueta nudpakiiMOHHONW KapTHUHBI OT OJTHOM IIENH.

13. Metox pacuera AM(ppaKkIMOHHON KapTUHBI OT KPYIJIOTO OTBEPCTHS.

14. Kak onpenenuTs MUPUHY TJIABHOTO MaKCUMyMa OT OJJHOU 1ienn?

15. MoXHO 71 C MOMOIIBIO U3Y4YEHUS AUDPAKIIMOHHBIX CIEKTPOB M3BECTHBIX CIIEKTPATbHBIX
JIUHUN OIIEHUTH 00IIee YHCIIO 1Iesel B Tu(paKIIMOHHON pereTKe?

16. UYro Takoe audpakiuonHsii crnektp? Ilpu kakux ycnoBusx oH HaOmonaerca? Kak
TEOPETUYECKH ONPENEIUTh IUPUHY TU(PAKIUOHHOTO crieKTpa?

17. Tlouemy wu300pa)keHUS MENKUX, OJIM3KO PACHOJOKEHHBIX OOBEKTOB B MHKPOCKOIIE
cnuBaroTcs B oAHO? CMbIc hopMyiibl TudpakinOHHON pereTku?

18. Kak wu3MeHHTCS IU(paKIMOHHAS KapTHMHA NpPU YBEJIWYEHUH OOIIEro 4yucia Ineneid B
TG PaKIMOHHON perieTke?

3.6 TunoBbie KOHTPOJIbHBIE 32IaAHUS /ISl IPOBEIeHUS] TECTUPOBAHUSA

@OoHJ TECTOBBIX 3aJIaHUM MO JUCHUIUIMHE COAEPKUT TECTOBBIC 3aJaHUsl, pACIPEICIICHHBIE 110
paszaenam u TeMam, ¢ yKa3aHUEM MX KOJIMYECTBA U THUIIA.




Crpykrypa poHIa TecTOBBIX MATEPUAJIOB 110 AMCHMUILJIMHE

(1 cemectp ounast popma oOyueHus, 1Kypc 3UMHsS ceccust 3a09Hasi popma 00ydeHMs)

WHaukaTop TOCTUXKCHUSA
KOMIIETEHIINHA

Xapakrepuctuka T3

KonunuecTBo TeCTOBBIX

OIIK-1.1. lemoHCTpHpYET
3HaHUS OCHOBHBIX
MOHATHH U
(byHIaMEHTaTbHBIX
3aKOHOB (DM3UKH,
HNPUMEHSET METOMBI
TEOPETHYECKOTO U
9KCIIEPUMEHTAIIBHOTO
HCCIIeIOBAaHMS
(bu3nYeCKuX SBICHUH,
MIPOIIECCOB U OOBEKTOB

Tema M
3agaHui, THIsl T3
Brenenne. Kunemarnka MaTepruanbHOMI 3Hanue 2-0T3
TOYKH ¥ ITOCTYMATEIFHOTO ABIDKCHHS 3-3T3
TBEPIOTO Tela YMmenne 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
JlnHaMuka MaTepraIbHON TOUKH M 3HaHue 2-0T3
MOCTYTIATETFHOTO IBHKCHUS TBEPAOTO 3-3T3
Tena VmMenue 3-0T3
3-3T3
JleiicTBHE 3-0T3
2 -3T3
MexaHuKa CUCTEMBI MaTEPUAIIbHBIX 3HaHUe 2-0T3
TOYCK 3-3T3
YMenue 3-0T3
3-3T3
JeticTBue 3-0T3
2 -3T3
®dusnueckue moJist. 3aKOHbI 3HaHue 2-0T3
COXpaHEeHHUS 3-3T3
YMenue 3-0T3
3-3T3
JleiicTBHE 3-0T3
2-3T3
MexaHuKka TBEpAOIo Tesa 3HaHue 2-0T3
3-3T3
VYMmenune 3-0T3
3-3T3
[etictBue 3-0T3
2-3T3
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 3HaHue 2-0T3
TEOpUH rasza 3-3T3
VYMmenune 3-0T3
3-3T3
JeticTBue 3-0T3
2 -3T3
Cratuctuka Makcseiia-bonbimana 3HaHue 2-0T3
3-3T3
VYmMmenue 3-0T3
3-3T3
JeticTBue 3-0T3
2 —3T3
TepmonuaaMuka 3HaHUe 2-0T3
3-3T3
YMenue 3-0T3
3-3T3
JeticTBue 3-0T3
2 -3T3
PeanbHEIE ra3sl M )KHIKOCTH 3HaHue 2-0T3
3-3T3
YMenue 3-0T3
3-3T3
JetictBue 3-0T3
2 —-3T3
OnexkTpocTaTHKa 3HaHue 2-0T3




3-3T3

Ymenune 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
DHepreTuvecKkrue XapaKTePUCTUKH 3HaHue 2-0T3
nonsa. OCHOBHBIE 3aKOHBI. 3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
[TpoBOITHUKY B IEKTPHYECKOM TOJIE 3HaHue 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
JIMDIEKTPUKY B 3IEKTPHUUECKOM TOJIe 3HaHUe 2-0T3
3-3T3
Ymenune 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
3aKOHBI HOCTOSIHHOT'O TOKa 3HaHUe 2-0T3
3-3T3
YMenue 3-0T3
3-3T3
JleiicTBHE 3-0T3
2-3T3
DIEKTPUUECKUH TOK B pa3IMYHBIX 3HaHue 2-0T3
cpenax 3-3T3
YMmenue 3-0T3
3-3T3
[etictBue 3-0T3
2-3T3
OIIK-1.2. Ilpumensier Baeaenue. KunemaTtuka mMatepuanbHON HeiictBue 5-0T3
METO/Ibl TEOPETUYECKOTO U | TOUYKHM U MOCTYNATEIbHOIO JBUKCHHUS 5-3T3
9KCIEPUMEHTAIBHOTO TBEPJIOTO Tena.
HCCIIeIOBaHUS OOBEKTOB, [IpaBwmiia TeXHUKH 0€30TTACHOCTH.
IIPOLIECCOB, ABJICHUH, Kpatkas teopus ommbok pe3ynpTaToB
MIPOBOJAUT IKCIIEPUMEHTBI U3MEpeHuil
0 33JJaHHOM METOAMKE U JlmHamMuKa MaTepruanbHOM TOYKH U JeiicTBue 5-0T3
AHAJIM3UPYET UX MOCTYNATEIBHOTO ABHXKEHUS TBEPIOTO 5-3T3
Ppe3yIbTaThI Tena.
Omnpenenenne yCKOpEHHUs: CBOOOIHOTO
IaJICHUS ¢ TOMOIIBIO MalIMHBI ATBya
MexaHuKa TBEpIOTO TeNa. JeiictBue 5-0T3
N3yueHne 3aKOHOB BpaIaTEIbHOTO 5-3T3
JIBIDKeHUs Ha MasiTHuKe O6epOeka
TepmoauHaMuka JeticTBue 5-0T3
Omnpenenenne moxka3aTens aguadaThl 5-3T3
BO3yXa
TepmoauHaMuKa. HeiictBue 5-0T3
Omnpenenenne cpeaHeit UTHHBI 5-3T3
cBoOOHOTO Mpobera u APHEKTHBHOTO
JiaMeTpa MOJIEKYN BO3AyXa
OHepreTuvecKkne XapaKTePUCTHKH HeiictBue 5-0T3
mos1si. OCHOBHBIE 3aKOHBI 5-3T3
H3ydenue 3JIeKTpOCTaTHIECKOTO MOJIS
3aKOHBI IOCTOSIHHOI'O TOKa. HeiictBue 5-0T3
Onpenenenue yaenbHOTO 5-3T3

COIMIPOTUBJICHUSA PE3UCTUBHOI'O MTPOBOAA




3aKOHBI TIOCTOSIHHOT'O TOKA. JeticTBue 5-0T3
OmnpenerneHre COMPOTHBIICHUS C 5-3T3
MOMOIIBIO MOCTa YHUTCTOHA

Hroro 235 -0T3
235 -3T3

[Tonnerii komruiekT T3 XpaHUTCS B JIEKTPOHHOW MHGOPMAITMOHHO-00pa30BaTEIbHON cpefie
3a0M0KT HpI'VIIC u oOyuaromuiicss UMeeT BO3MOXHOCTh O3HAKOMHTHCS C JE€MOHCTPAIIMOHHBIM
BapuanTom OT3.

Hwxe mnpuBeneHbl oOpa3ell THUIOBBIX BapHAHTOB HTOTOBBIX TECTOB, MPEIyCMOTPEHHBIX
paboueii mporpaMMoOi TUCIUIUIHHBI.

OO0pa3zer TUITOBOTO BapuaHTa UTOTOBOTO TECTA, TPEAYCMOTPEHHOTO padoyel mporpaMmoit
JUCITUTUIAHBI
(1 cemectp ounas popma oOydeHus1, 1 Kypc 3UMHSS ceccusi 3a049Hast hopma 0OydeHs )

1. HaiiTi 3aKOH TPSIMOJIMHEHHOTO JBIKEHHS TENa, €CIU €r0 CKOPOCTh MEHSETCS 0 3aKOHY
V =0.6¢ (M/c) u B MoMeHT BpeMeHH ¢, =0c mMoxynb s, =0M.

OTBETHI:

1 s=03t"+1
2 5=0,2t" +1
3 5=03t2

4 §=0,2¢"

2. o rpaduky 3aBUCHMOCTH CKOPOCTH JIBHKCHHS TEJla OT BPEMEHHU YCTAHOBUTH MPABUIILHYIO

MIOCJIeI0BATEIBbHOCTh IIyTH JIJISl KAKJOTO y4acTKa. < >
v 4 i)
s

> (c)

3. Ha 51eBOM pHCyHKE NIPEICTaBIECHbI BEKTOP CKOPOCTH M BEKTOP PaBHOAECUCTBYIOLIEH BCEX
CW, JEUCTBYIOUIMX Ha Teno. KakoW W3 4YeThlpeX BEKTOPOB Ha IIPAaBOM PHUCYHKE YKa3bIBaeT

HaIpaBJICHUE BEKTOPa YCKOPEHUS 3TOro Tena? < >
v 3 4
F 2 1

4. IBa rpy3uka 1o 2 K KaKJbli, CBSI3aHHbIE MEXAYy COOON HEpacTSKUMOU HUTHIO, IBUKYTCS
10 TOPU30HTAJIBLHOM NOBEPXHOCTH MOA AcicTBHEM cuibl 3 H, NpuiokXeHHONW K OAHOMY M3 HHUX
napajjieNIbHO MOBepXHOCTU. Ompenenuts yckopeHue cuctembl. Cuilol TpeHUs INpeHeOpedb.
< >




5. Tlo 3amanHOMY TpaduKy 3aBUCUMOCTH CHJIBI OT BPEMEHH MOKHO BBIUYHCIUTH HCKOMYIO
¢bu3nyecKyl0 BEIMYMHY Kak IUiomanb (Urypsl OABCt2t1O, OTPAaHUYEHHON KPHUBOM U OCBIO

BpPEMCHH.
Fa 8
4 B
i L <
0 5] ta t
OrTBer:
1. paboty

2. I3MEHEHHUE UMITYJIbCa
3. MOIIIHOCTH
4. maccy

6. HaiiTu MOMEHT MHEPILIMK CUCTEMBI TE€JI, COCTOSAIIEH U3 CTEepPkHA JIMHOI L Maccoit M=2m u
MaTepUaIbHOW TOYKM Maccodl m, 3aKpEIUIEHHOM Ha KOHILIE CTEp)KHs. 3aKperyieHHas BEpTHKaJIbHAs

OCh BpallleHHs PacIojloKeHa Ha paccTosHu @ = — L oT cBOOOIHOro KOHLA CTEPIKHSL.

7. B cocyne conepsxurcs 0,5 mons Boasl H>O. Haiitu Mmaccy Boabl B cocyne. < >

8. Ha pucynke mnpencrasineH rpadpuk ¢yHkmun f(v) = ]3’5 pacIpeneneHus MOJIEKYI

v
UeaIbHOIO Ta3a Mo cKopocTsaM (pacmpeneneHue Makcpemia). Kak Menserca miomanb (QUrypsl,
OTpaHUYEHHON KPUBOIM M OChIO CKOPOCTEH MpH YOBIBAHUU TEMIIEPATyphI?

Ortser:

1. ¢ yOpIBaHMEM TeMIEpaTyphl IIOMAAb 1O KPUBOM BO3pacTaer,

2. ¢ yObIBaHHEM TeMIIepaTyphl IUIOIMIAb 1101 KpUBOK yOBIBaET,

3. ¢ yObIBaHMEM TeMIepaTyphl IUIOMAAL TOJ KPUBOW OCTAETCA MOCTOSHHOW W HEPaBHOU
eAVHULE,

4. c pocToOM TeMnepaTypsl IJIONaAb MO KPUBOM OCTAE€TCsl MOCTOSIHHOW U PABHOM €IMHULIE.

9. Ilpn Hen3MeHHOM a0CONIOTHOM TemIepaTrype KOHLEHTpaIHs MOJIEKYJ UEeadbHOIO raza ero
Obuta yBennyeHa B 4 pasza. Bo ckosIbKO pa3 mpu 3TOM U3MEHUIIOCH JIaBIeHne raza’?



Otser:

1. yBenuumiioch B 4 pasa;
2. yBEJINYWIOCH B 2 pasa;
3. YMEHBIIWJIOCH B 4 pa3a;
4. HE U3MEHUJIOCH.

10. Uneanbubiit ra3 otaan konuuectBo TermioThl 300 Ik, a BHEIIHME CUJIbI COBEPIIMIN HAJl
HuM padoty 100 /. Kak npu 5ToM U3MEHHIIaCh BHYTPEHHSIS SHEPTrus ra3a’?

Ortser:

1. yBenmuumiace Ha 400 [Ix;

2. yBennumiach Ha 200 [Ix;

3. ymensunack Ha 400 Jx;

4. ymenbmunack Ha 200 Jx.

11. Kakas BenmnuuHa ocTaéTcsi HCU3MEHHOW B U30XOPHOM ITpoliecce raza?
Otser:

1. pabora;

2. TEIJIoTa;

3. BHYTpEHHSS DHEPIUs;

4. >HTpONMUS.

12. Wcnonb3ys NCUXPOMETPUUECKYIO TAaOJIHMIly, MOKa3aHUs CyXOro Tepmomerpa teyx=20°C u
OTHOCHUTENIbHYIO BIAXHOCTb D=66% wu3MmepsieMoro BO3/yXa, ONPEAEIUTh MOKa3aHUS BIIAKHOTO
TepMoMeTpa. < >

Ilcuxpomerpuyeckas Tadnuna

teyx Pa3HOCTh OKa3aHUI CYXOI0 U BJIAXKHOI'O TEPMOMETPOB

°C 0 1 2 3 4 5 6 7 8

10 100 88 76 65 54 44 34 24 14
11 100 88 77 66 56 46 36 26 17
12 100 89 78 68 57 48 38 29 20
13 100 89 79 69 59 49 40 31 23
14 100 90 79 70 60 51 42 33 25
15 100 90 80 71 61 52 44 36 27
16 100 90 81 71 62 54 45 37 30
17 100 90 81 72 64 55 47 39 32
18 100 91 82 73 64 56 48 41 34
19 100 91 82 74 65 58 50 43 35
20 100 91 83 74 66 59 51 44 37
21 100 91 83 75 67 60 52 46 39
22 100 92 83 76 68 61 54 47 40
23 100 92 84 76 69 61 55 48 42
24 100 92 84 77 69 62 56 49 43
25 100 92 84 77 70 63 57 50 44

13. /IBe martepuanbHblE TOUYKH, UMEIOIIME 3apsaabl 1 U (2 U HAXOASAIIMECS APYr OT JIpyra Ha
paccrosHuU R, neHCTBYIOT ApyT Ha Apyra ¢ anekTpuyeckoit cunoi Fo.  C kakoit cunoit Fi onu 6ynyT
JIENCTBOBATh APYT Ha JIpyra, €Ciau KakKAblM 3apsij] YBEIMYNTH B JIBA Pa3a U PaCCTOSHUE MEXIy HUMU
YBEJIUYUTH TAKXKE B JBa pasa < >

14. Yactuna maccoit m=0,5ur=0,5-10"r u ¢ 3apsaom q=10""Kn mpomua B 31eKTpudecKoM
MoJIe YCKOpSAMIIyI pa3HocTh mnoreHnuanoB U=I1kB. Hailitu ckopocte V  4yacTulbl B KOHIE
JBMDKEHUS, €CJIM HavallbHasi cKopocTh V=0 M/c. < >

15. MC)K,Z[y ABYMS MCTAJUIMYCCKUMU OJIM3KO0 PACIOJIOKCHHBIMU TIJIACTUHAMH, YKPCIIJICHHBIMHA
Ha H30JIMPYIOINUX IMOACTAaBKaX, IMOABECHUIIM Ha IIEIKOBOM HUTH JIETKHI HGSaprKCHHHﬁ IIapuK 13



¢donbru. Korga miacTuHbI TOJCOSTUHIIA K PA3HOMMEHHBIM KJIEMMaM BBICOKOBOJBTHOTO HCTOYHHKA
HaIpsDKEHUs, apUK TpHIIe B ABMKeHUEe. ONUIIITE IBIKCHHE MapuKa U OOBSICHUTE €TO0.

OtBer:

1. BHauaje IapUK SJEKTPU3YETCS M TMPHUTATHBACTCA K JICBOW IUTACTHHE, 3aT€M 3apsKaeTCs
MOJIOKUTETTFHO ¥ OTTOJIKHYBIIMCH OT HeE NpUTATHUBaeTcs K mpaBoil. OH HAuMHAET COBEpIIATh
KoJIe0aHus;

2. BHaJaJle IMapuK MPUTATHBACTCS K OTPUIATEIIHHO 3apsHKEHHON TUTACTHUHE, 3aTeM 3apsihKaeTcs
OTPUIIATENILHO W OTTOJKHYBIIUCh OT HeE MPUTATHUBAETCI K JeBOoM I1uiactuHe. OH HayumHaAET
COBepIIaTh KOJeOaHus;

3. WapHK IEKTPUIYETCS U MPUTITUBACTCS K JIEBOM IUIACTHHE U MPEKPaIaeT ABHKCHUE.

4. mapuK NPUTATUBACTCS K MPABOU IJIACTHHE U NIPEKpaIlaeT IBUKCHHIE

16. Jly1st OASIPHOTO TURJICKTPUKA CHPABEOIUBHL YTBEPKIACHUS:
1) OGpazer AUAIEKTPUKA B HEOJHOPOTHOM BHEIITHEM AJICKTPUYECKOM I10JIE BTATUBACTCS B
00acTh 6oJiee CHITLHOTO TTOJTSL.
2) JIumonbHBIA MOMEHT MOJICKYJIbI IUAJICKTPUKA B OTCYTCTBHE BHEIITHETO JICKTPUIECKOTO
TIOJISL PABECH HYIIIO.
3) Jusnextpudeckast BOCIPUUMUYUBOCTE OOPATHO MPOIOPIUOHATBHA TEMIIEPATYPE.

< >

17. BbIUNCINTD 3KBUBAJIEHTHOE CONPOTUBICHUE COEAUHEHUS
pesuctopoB Ri=R,=R3=R4=5 Om. < > Es

T —

18. Bribepure 3 MpeIoKEHHBIX (OPMYJ TEPBBIA 3aKOH R
dapazes 1715 37IEKTPOIU3a P

Ortger:

E4
1. m=kqg=klt
2 k=14
Fn
3. j= qn(b+ +b. )E
4. j=ngq,v

Crpykrypa ¢poHaa TecTOBBIX MATEPUATIOB MO AUCHHUILINHE
(2 cemectp ounas popma o0ydeHus1, 1 Kypc JeTHss ceccus 3a0uHas popma oOydeHHs)

WHaukaTop JOCTHKEHUS Tema Xapakrepuctuka T3 | KonmgecTBo TeCTOBBIX
KOMIIETEHIIUH 3agaHui, Tunsl 13

OIIK-1.1. lemoHCTpUpYET MarnuTHoe 1noje B BaKyyMe 3HaHue 2-0T3
3HAHMS OCHOBHBIX 3-3T3
MOHATHH U YMmeHnue 3-0T3
(byHIaMEeHTaIbHBIX 3-3T3
3aKOHOB (PU3UKH, JHeiicTBue 3-0T3
IIPUMEHSIET METOABI 2-3T3
TEOPETHICCKOI0 MarsuTHO€ 1oJie B BEUIECTBE 3HaHUe 2-0T3
9KCIICPUMCHTAIILHOI'O 3-3T3
HCCIIeOBaHUS VYMmenue 3-0T3
(u3HUeCKUX SIBICHUH, 3-3T3
MIPOIIECCOB ¥ 0OBEKTOB JleiicTBue 3_0T3
2-3T3
SIBieHME IIEKTPOMArHUTHOM 3HaHNe 2-0T3
WHIYKIAHA 3-3T3
YMmenne 3-0T3
3-3T3
JelictBue 3-0T3




2-3T3

VYpaBHenust Makcsenna 3HaHUe 2-0T3
3-3T3

YMenue 3-0T3

3-3T3

JeticTBue 3-0T3

2 —3T3

Knnematnka cBOOOIHBIX 3Hanne 2-0T3
TapMOHHYECKUX KOJIeOaHUH 3-3T3
YMenue 3-0T3

3-3T3

JeticTBue 2-0T3

3-3T3

JuHamuka cBOOOIHBIX TAPMOHIMYECKUX 3Hanue 2-0T3
KoJeOaHui 3-3T3

YMmenue 3-0T3

3-3T3

JeticTBue 3-0T3

2 -3T3

3aTyxarolue 1 BEIHYK/ICHHbIE 3HaHUe 2-0T3
KoseOaHus 3-3T3

YMmenue 3-0T3

3-3T3

JeticTBue 3-0T3

2 —3T3

[lepemenHbIi TOK 3HaHue 2-0T3
3-3T3

YmMenue 3-0T3

3-3T3

JleiicTBHE 3-0T3

2 —3T3

MexaHuuecKkue U 3J€KTPOMarHUTHBIE 3HaHue 2-0T3
BOJIHBI 3-3T3

YMenue 3-0T3

3-3T3

[etictBue 3-0T3

2 —3T3

BouHoBas ontuka. MHTepdepenuus u 3HaHUe 2-0T3
I paxius cBeTa 3-3T3
YMenue 3-0T3

3-3T3

JeticTBue 3-0T3

2 —3T3

Bomnnosas ontuka. Bzaumoneiicteue 3HaHue 2-0T3
CBETa C BEIIECTBOM 3-3T3
YMenue 3-0T3

3-3T3

JeticTBue 3-0T3

2 -3T3

KBanToBas npuposa u3nyueHus 3HaHUe 2-0T3
3-3T3

YMmeHnue 3-0T3

3-3T3

JeticTBue 3-0T3

2 -3T3

OCHOBBI KBAHTOBOUM MEXaHUKHU 3HaHue 2-0T3
3-3T3

YMmenue 3-0T3

3-3T3

JeticTBue 3-0T3

2-3T3




OCHOBBI TEOpHUH aTOMa 3HaHUe 2-0T3
3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
OCHOBBI (DU3UKH TBEPAOTO TEIA. 3HaHue 2-0T3
CBoiicTBa TBEpOBIX TEI 3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
®du3nKa aTOMHOTO Spa. 3Hanue 2-0T3
DneMeHTapHbIe YaCTHLIB 3-3T3
Ymenue 3-0T3
3-3T3
JeticTBue 3-0T3
2-3T3
OIIK-1.2. ITpumenseT MarsuTHOE I10JIe B BaKyyMe. JeiicTBue 5-0T3
METOJIBI TEOPETHUYECKOI0 U OmnpeneneHue ropu30HTAIBHOM 5-3T3
9KCHEPUMEHTAIBHOTO COCTaBJIAIONIEH BEKTOpa MHAYKLIUI
HCCIIEI0BaHHS OOBEKTOB, MarHUTHOTO MO 3eMIIi
MIPOLIECCOB, SBJICHUH, JuHamMuKka cBOOOIHBIX TAPMOHIYECKUX JleiicTBHE 5-0T3
MIPOBOJUT 3KCIIEPUMEHTHI KoJIeOaHUH. 5-3T3
TI0 33/IaHHOW METOJINKE U OmnpeneneHne YCKOPEHHst CBOOOIHOTO
aHAIN3UPYET UX MaJIeHNs TP IOMOIIN 000POTHOTO
PE3YIBTaTHI MasITHUKA
[lepemenHbIi TOK. HeiictBue 5-0T3
TTocnemoBaTenpbHOE COEqUHEHNE 5-3T3
IIPOBOIHHUKOB B IIENIH IEPEMEHHOTO
TOKa
BounHoBas ontuka. MHTEpdepenuus n JeiicTBue 5-0T3
JTU(paKIus cBeTa. 5-3T3
OnpezeneHne ATHHBI CBETOBOM BOJHEI
C TIOMOUTBI0 TU(PPAKIIHOHHON PEHIeTKH
KBanToBas npupoaa u3IydeHus. JeiicTBue 5-0T3
W3yueHne sBI€HNUS BHEIIHETO 5-3T3
dotoaddexra
OCHOBBI TEOPUH aTOMa. HeiictBue 5-0T3
HccnenoBanue ciekTpoB BOOpOJa U 5-3T3
TeIIHsI
OCHOBBI (OM3UKU TBEPAOTO TEIA. HeiictBue 5-0T3
CBolicTBa TBEPbIX TEIL. 5-3T3
UccnenoBanue BoabTaMIepHOM
XapaKTepUCTUKH MOITYIPOBOJHUKOBOTO
Jofa
®du3uKa aTOMHOTO S7pa. HeiictBue 5-0T3
DneMeHTapHbIC YaCTHIIBI. 5-3T3
M3yueHne TpeKkoB 3apsiKEHHBIX
YaCTHI] 110 TOTOBBIM (poTOrpadusiM
HUroro 248 - OT3
248 —3T3

[Tonaserii komruiekT T3 XpaHUTCS B IEKTPOHHOW MHGOPMAITMOHHO-00pa30BaTEIbHON cperie
3a0M0KT UpI'VIIC u olyuaromuiicss ©UMeeT BO3MOXHOCTh O3HAKOMHTHCS C JEMOHCTPAIIMOHHBIM
BapuanTtoM OT3.

Hwxe mnpuBeneHbl oOpasell THUMOBHIX BapUaHTOB HWTOTOBBIX TECTOB, MPEIyCMOTPEHHBIX
paboueii mporpaMMoOi TUCITUTUTHHBI.



OO0pa3zel| TUIIOBOTO BapUaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOT0 paboUe mporpaMmmoit
JTCITUTUTHHBI
(2 cemectp ouHas Gpopma oOyueHusi, 1Kypc IeTHss ceccus 3a049Hast popma 0OydeHHsI)

1. YcranoBuTre COOTBETCTBHUE.

1. TlapamnenbHble NPOBOAHUKH C  3JIEKTPUUECKUMH
TOKaMH. ..

A. OTTaJKUBAIOTCS WIIH TIPUTATUBAIOTCS B 3aBUCUMOCTH OT
HalpaBJICHUA U CUJIbI TOKa

2. Ecimm HanpaBJICHUA JJICKTPHUUCCKUX TOKOB COBIIaJaroT,
TO MPOBOJHUKU

b. oTTankuBarorcs

3. Ecnmu HanpaBJICHUA DJICKTPHUUICCKUX
MIPOTUBOIIOJIOKHBI, TO IPOBOAHUKN

TOKOB

B. oTTrankuBaroTcsa uim MPUTATHUBAIOTCA B 3aBUCUMOCTHU OT
HalpaBJICHUA TOKOB

I. TPUTATHUBAIOTCS

2. Kak Ha3bIBalOT BEILIECTBO, B KOTOPOM CYMMAapHbIi MarHUTHBIH MOMEHT MOJIEKYJIbI
3HAYUTENbHO OOJIbIIE MarHUTHOIO MOMEHTa OJIHOTO OpOMTAJIbHOIO 3JEKTPOHA; B 3TOM BEILECTBE

H>>1 < >

3. BriOepute npaBmibHOe yTBepkaenue, DJIC WHAyKIMU, TeHepupyemas B MOKOSIIEHCS

paMKe, 3aBUCHUT TOJIBKO OT
OtBeT:

1. HalIpaBJICHUA BCKTOpa MarHUTHOM HWHAYKIIUU

2. MOJyJIE BEKTOpPA MATHUTHOW MHIYKIIUU
3. MOTOKAa BEKTOpAa MarHUTHOW MHIYKLIUH

4, CKOPOCTHU N3MCHCHUS IIOTOKA BEKTOPA MarauTHOM HUHAYKIIUHU

4.3a 5 ¢ MarHUTHBIH MTOTOK, MPOHU3BIBAIOIINI IIPOBOJIOYHYIO paMKy, yBeIrumics ot 3 1o 8BO.
Uemy paBHO nipu 3T0M 3HaueHue DJ{C unaykiuu B pamke? < >
5. Ilonnas cucrema ypaBHeHM MakcBesia s JIEKTPOMATHATHOIO OISl UMEET BUA:
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CIIpaBCajinBa AJId ICPEMCHHOI'O JICKTPOMAarduTHOI'O IOJIA ...

BapI/IaHTBI OTBECTOB!:

N —

3. B OTCYTCTBHE 3apsKEHHBIX TN
4. B OTCYTCTBHE TOKOB IPOBOJNMOCTH

IIPpH HATWUYHHU 3apsSKEHHBIX TEJI U TOKOB IIPOBOAUMOCTH
B OTCYTCTBHUC 3aPs’KCHHBIX TCJI 1 TOKOB IIPOBOAUMOCTHU

6. 3a Kakyr 4acTh nepuoga T ImapuK MaTeMAaTUYECKOr0 MasTHUKA MIPOXOIUT IYTh OT JIEBOTO
Kpast KpaiiHEeTo MOJIOKEHUS A0 MTPABOTO KPAWHETO MOJIOKEHUS? < >

2
7. YpaBHEHHE JBIKEHHS PYKHHHOTO MasTHHKa 4!

d*x




ABIsETCA TP PepeHIINATbHBIM YPABHEHHEM ...
Orser:

1. cBOOOIHBIX HE3ATYXAMOIIUX KOJICOAHHIA

2. BBIHYXJICHHBIX KOJICOaHUI

3. cBOOO/IHBIX 3aTyXaIOIIMUX KOJeOaHU

4. cBOOOHBIX HETAPMOHUYECKUX KOoeOaHu

8. Kak 3aBucuT aMIUIMTY/1a 3aTyXaOMIMX KOJIeOaHUH OT BpeMEHH?

Ortser:

1. mocTosHHa,

2. yObIBaeT 10 JIMHEHHOMY 3aKOHY,

3. yOBIBaeT 110 SKCIIOHEHIIUAILHOMY 3aKOHY,
4. BO3pacTaeT ¢ TEUEHUEM BPEMEHU

9. OT KaKux BEJIUYHMH 3aBUCUT YACTOTA 3aTyXAIOIIUX KOJICOAHUM MaTeMaTH4YeCKOr0 MasiTHUKa?

Ortser:

1. AIMHBI MasITHUKA,

2. Macchl Tpy3HUKa,

3. k03 umenTa cConpoTHBICHUS CPEIIBL,
4. aMIUIUTYABI KoJleOaHui

10. Jlns manHOM cXxembl BbIOepuTe 3akoH Oma u3
MPEUIOKEHHBIX (HOPMYIT:

OrtBer:
U
1.1, = %
| —ﬁ
b =
2 X\
IO — UOC
3 Xc

Puar

11. IlpomonbHasg MexaHUYECKask BOJHA MOYET BO3HUKATh B <

1

L e~ o— |

Vuartnu 1ania r

>

12. Ha IMMOBEPXHOCTHU MBIJIBHOM TIIIGHKH B OTPpaA’XCHHOM CBETC BUAHBI PAAYKHBIC ITOJIOCKU.

Kakoe ¢usnueckoe siBieHne HaOI01aeTCs B JaHHOM ciiydae? <

>

13. Cper magaer Ha TpaHUIly pa3jena JBYX cCpea: Boja M crekso. Habmiomaercs, uTo
MIPEJIOMJIEHHBIN JIyd NMEPIEHIUKYISIPEH OTpaKeHHOMY JIy4y. Kakoe yTBepJeHHE B JAaHHOM Cydae

BEpHO?
Ortser:
1. IpeTOMIIEHHBIH JTy4d €CTECTBEHHBIN
2. IPENOMIICHHBIN J1yd YaCTUYHO MOJISIPU30BAH
3. IPETOMJIEHHBIN JTyd IMOJTHOCTBIO MOJIIPU30BaH
4. HapymIaeTcs 3aKOH MPEIOMIIEHUS CBETA

14. Oneprus ¢poToHa paBHa < >

15. JIBmkeHue »>JIEKTpOHAa MO 3aKOHAM KBAHTOBOM MEXAHWKH JOHKHO TOAYUHSATHCS

CJICAYIOIIUM Tpe6OBaHI/I$IMI



1) Bce BJEKTPOHBI TOXKJIECTBEHHBI, TO €CTb UX OCHOBHBIC XapaKTEPUCTHKU HE 3aBHUCIT OT
BBIOOpA DIIEKTPOHA;

2) 3MeKTpOHBI 001a/1at0T CBOMCTBAMH M YaCTHIIBI M BOJTHBI OJTHOBPEMEHHO;

3) npu ABMKEHUHU DJIEKTPOHA MOKHO OMNPEIEIUTh TOJBKO BEPOSTHOCTH €ro OOHApY>KEHUs B
ONPEACICHHON TOYKE IMPOCTPAHCTBA.

Kaxkue n3 3tux TpedoBaHuii BepHbI? < >

16. Ha pucyHke mNpuBeleH CIEKTP IOIJIOMICHUS
HEU3BECTHOTO Ta3a U CHEKTPhl TIOMJIONICHHS TapoB
HEU3BECTHBIX MeTauioB. [lo BUIy CHEKTpPOB MOXKHO
YTBEPXKAATh, YTO HEM3BECTHBIN ra3 COJIEPKUT aTOMBI Ca

Otser:

1. Tonbko cTpoHuus (Sr) u kaneuus (Ca)

2. tonbko HaTpus (Na) u crponmus (Sr)

3. Tonpko cTpoHuMs (Sr), kanbuug (Ca) u Hatpus (Na)

4. Tonbko ctpoHims (Sr), kanbuus (Ca), Hatpus (Na) u Ipyroro BemecTsa

ra

17. B030H —3TO TUN YACTUILIbI, KOTOPAs JOJKHA MOAYMHSTHCS CIEAYIOIINUM TPEOOBAHUSIM:
1) aTa yacTuLa ABIAETCS KOJUIEKTUBUCTOM (HE NoguuHsercs npunuuny [laynn);

2) 3Ta 4acTHIA ABJSAETCA UHAMBUAYAIUCTOM (1oaunHsercs npunuuny [laynn);

Kakue u3 3tux tpedoBanuii BepHbl? < >

18. BoiOepute 3aK0H paJiIMOAaKTUBHOTO pacmajaa: o—pacmaji. < >
A A 4

L. ;) X->7Y+)a
A A, 0

2. z X—»ZZY+ ]

3. f XYy

3.7 IlepedyeHb TEOPETHYECKHUX BONIPOCOB K 3a4eTy
(17151 OLIEHKH 3HAHUM)

Paszpen 1 «Mexanuka»

1.1 IloHATHE O MEXaHMYECKOM IBMKEHMM. BuIbl MexaHMdeckux cucteM. CUCTEMBI OTCUETa.
CriocoObl 3a/1aHUS MOJIOKEHUS MAaTEPUAIbHOM TOUYKU B NMPOCTPAHCTBE M MEXAHMYECKOI'O JBUKECHHS
9TOTO0 TeA.

1.2 KunemaTtnueckue napameTpbl ABUKECHHUS.

1.3 Macca, cuiia ¥ UMITYJIbC MaTepHalbHOM Touku. Cuctema 3akoHoB HproToHa.

1.4 Buabl MEXaHUYECKUX CUJI: CHJIbI TATOTEHUS, CUJIbI YIPYTOCTH U CUJIbI TPEHHUSL.

1.5 Cucrema MaTepuaibHbIX To4ek. CHocoObl KMHEMAaTHUECKOTO ONMHMCAHUS JBMKEHUS Tell
cucteMsl. LlenTp Macc. J[BuxkeHue neHTpa macc.

1.6 3aKOHBI TUHAMHMKHU JBUKEHUS CUCTEMBI M €€ IIEHTpa Macc. 3aKOH COXPaHEHMsI HMITYJIbCca
CUCTEMBI MaTepUAIbHBIX TOUEK.

1.7 Dueprust u pabota. 3aKOH COXpaHEHHs PHEPTUU. 3aKOH COXPAHEHHS] MEXaHUYECKOH
SHEPTHUH.

1.8 MomenT unepuu tena. MomeHT cuiibl. OCHOBHOM 3aKOH JMHAMHUKHU BpAILlEHUs TENa.

Pa3nen 2. «MoJiekynsipHas pu3MKa U TEPMOAMHAMHUKA)

2.1 OcHOBHBIE TOJOXEHUS MOJEKYIIpHOH (usuku. TepMoauHaAMHYECKHE MapaMeTpsbl
cocrostHus tena ( P,V,T ) u ux onucanne. MUKpOCKOUYECKHE ITapaMeTphl COCTOSHUS Tela.

2.2 OCHOBHOE ypaBHEHHE CTaTUCTUUECKON TEOPUU UJICAIBHOIO T'a3a U CJIEICTBUS U3 HETO.

2.3 Crenenu cBobonpl. 3akoH bonbliMaHa 0 paBHOMEPHOM pacHpeleleHHH SHEPTUU IO
CTETEHSM CBOOOBI. DHEPrusi MOJIEKYJIbl. BHYTpeHHSs SHEpPIUs UAealbHOTO rasa.

2.4 Pabora u Temsora HacaIbHOrO rasa.



2.5 IlepBoe Hauaa0 TEPMOAMHAMMKH U €0 IPUMEHEHHE K N30IIPOLIECCAM.

2.6 AnuabaTHsIi poriecc. YpaBHenue [lyaccona.

2.7 Bropoe nHauanmo TtepmoauHamuku. [lpunuun nedctBust tersoBoro nsurarens. KIIZ
TEIJIOBOT'O JABUTATES.

Pa3nea 3. «nekTpu4ecTBo»

3.1 OcHoBHbIE 3aKOHBI JJIeKTpocTaTuku (3akoH KynoHa, mOpUHIMI CYyHEeprIoO3ULIUU
NMEKTPUYECKUX CHJI, 3aKOH COXPAHEHHUS DJEKTPUYECKOro 3apsja, 3aKOH O MHMHHUMAaJIbHOM
ANEKTPUYECKOM 3apse).

3.2 OCHOBHBIE CBOMCTBA 3JIEKTPOCTATUYECKOTO MoJid. HanpseHHOCTh 3JIEKTPOCTaTUYECKOTO
noJjst. [IpuHIMn cynepno3unmu noJiei.

3.3 Pabora mnepemenieHus 3apsiga B DJIEKTPUYECKOM Toji€.  Pa3HOCTh IMOTEHIMAJIOB.
[ToTenunanbHas SHEPTHUA.

3.4 Cps3p MeX1y HaNpsHYKEHHOCTBIO M IOTEHIMAJIOM B 3JIEKTpUYECKOM Iose. Teopema o
HUPKYJSIUN BEKTOpa HApsKeHHOCTH. [loTeHnanbHbIi XapakTep 2JIeKTPOCTaTUYECKOTo MOJIsl.

3.5 Teopema Octporpaackoro - ['aycca u ee NMpPUMEHEHHE K PACUETy AJIEKTPOCTATHUYECKUX
MIOJIEN.

3.6 CBoiicTBa IPOBOJHUKA B JIEKTPOCTATUYECKOM I10JI€. DIEKTPOEeMKOCTh. KoH1eHCaTOPBHI.

3.7 DHeprus 3MEeKTPOCTaTUIECKOrO MOJIA U 00beMHasl INIOTHOCTh SHEPTUU.

3.8 Dnextpuueckuii Tok. Cuiia TOKa M IUIOTHOCTh TOKAa. Bumbl TOkOB. OCHOBHBIE 3aKOHBI
MOCTOSIHHOTO TOKA.

3.8 TunoBbIX NpaKTHYECKHUE 3aJaHUS K 3a4eTy
(n71s1 OTIICHKM YMEHUM)

PacnpeaeneHHe MPAKTUYCCKUX 3a[[aHI/H>'I K 3a4CTy HAXOAWUTCA B 3aKPLITOM IJIid 06yqa101111/1xc;[
noctyne. Pa3paboTaHHBIN KOMIUICKT TUIIOBBIX MPAKTUYECKUX 3aJIaHUH K 3a4eTy HE BBICTABIISCTCS B
AJEKTPOHHYI0 HH(pOpMaIMOHHO-00pa3oBarenbuyto cpeny 3a0MKT HpI'VIIC, a xpanutcs Ha
kadenpe-pazpadbotunke B coctaBe ®OC no guCHUILITHHE.

Huxe npuBeneH oOpasel TUIIOBBIX MPAKTUYECKUX 3a/1aHUi K 3a4eTy.

OO0pazel TUIIOBBIX MPAKTUYECKUX 3a/laHUH K 3a4eTy

1. Ha neBOM puCyHKe peACTaBIECHbl BEKTOP CKOPOCTH TeJa U
BEKTOP PaBHOJAEHCTBYIOLIEH BCEX CHJI, IEUCTBYIOLINX HA TEIIO.
Kaxko# u3 yeTslpex BEKTOPOB Ha IIPABOM PUCYHKE YKa3bIBAa€T vV 4 1
HaIPaBJIEHUE BEKTOPa YCKOPEHUS 3TOT0 Tejla B MHEPLUAIBHON I

cucreme orcuera’? F

w

Bapuanrts! oTBeTa:
1 2) 2 3) 3 4) 4

2. HaiiTu MOMEHT MHEPLIUU CUCTEMBI TEJl, COCTOALIEHN U3
cTepkHs 1nuHOoK0 L maccoit M=2m n MatepuaibHON TOYKH # M
Maccoi m, 3aKpeIJIEHHOW Ha KOHIIE CTEPKHA. 3aKperieHHas
BEPTUKAJIbHAS OCh BPAILLIEHUs PACIOJIOKEHA HA PACCTOSTHUN

1
a= EL OT CBOOO/THOTO KOHIIA CTEPXKHSI. L

BapI/IaHTLI OTBECTAa:

A) 15 0 B)%mLz B)ﬁmL2 r)frrm2
36 36 36 36




3. HailTu MOMEHT MHEPLIMM CUCTEMBI TEJ, COCTOSIIEN U3 TucKa paguycoM R n maccoit M=2m
Y MaTepHaIbHON TOYKHA MACCOM m|=m, 3aKPEIJICHHON Ha MNIOCKOCTH AucKa. OCh BpallleHUs

.. R
NEPHNCHAUKYJIISIpHA IIJIOCKOCTH JUCKA U IIEPECCKACT €€ B TOUYKEC A. Paccrosaus a=0u b=—.

Bapuanrts! oTBeTa:

A)§ R’ B)%mRZ B)ng2 F)EmRz
4 4 4 4

4. Macca monekynsl SOz paBHa

Bapuantsl oTBera:

1) 64-107 xr; 2) 64-1027 xr; 3) 107-107 xr; 4)107-10? kr.
5. Macca MoseKyIibl Kakoro Bemectsa pasHa 30-107%7 kr

Bapuanrts! oTBeTa:

1) Oz; 2) H20; 3) COy; 4) Na.

6. Macca mous (Monsipaast Macca) NoOs paBHa

BapuanTsl oTBera:

1) 108-10 r; 2) 108-10" kr; 3) 180-10° kr;  4) 180-10°% kr.
7. Macca MoJ1s Kakoro BemniecTsa pabHa 18- 1073 kr

Bapuanrts! oTBeTa:

1) Oz; 2) H20; 3) COy; 4) No.

8. Haiitu komnuectBo N Mosieky:n, conepxkamuxcst B 108 T Boabl
BapuanTsl oTBera:

1) 6:10%; 2) 12-10%; 3) 36-10%; 4) 108-10%.

9. Haiitu maccy BeniectBa N2Os , cocrosimero uz N =12- 10?3 MOJIEKYJI,
Bapuanrts! oTBeTa:

1) 360-107 kr; 2)360-107%7 kr; 3) 216107 xr; 4)216-10"% kr.

3.9 TunoBbpie NMpaKTH4YECKHE 32JaAHHUA K 3249eTy
(17151 OLIEHKH HaBBIKOB U (MJIM) OMBITA IE€ATEIBHOCTH)

PacnpeaeneHHe MPAKTUICCKUX 3aHaHHﬁ K 3a4CTy HaXOAWUTCAd B 3aKPbITOM IJId 06yanOHIHXC${
nocrymne. Pa3paboTaHHBI KOMIUIEKT TUIIOBBIX MPAKTUYECKUX 33/IaHUN K 3a4eTy HE BBHICTABISIETCS B
AJIEKTPOHHYI0 HH(POpPMaIMOHHO-00pa3oBatenbuyto cpeny 3a0MKT HpI'VIIC, a xpanutcs Ha
kadenpe-pazpadboturke B coctaBe ®OC mo AUCHUILITHHE.

Huxe npuBeneH oOpasel TUIIOBBIX MPAKTUYECKUX 3a/laHUi K 3a4eTy.

OO6pazel TUIIOBBIX MPAKTUYECKUX 3a/laHUM K 3a4eTy

1. OmnpenenuTb CKOPOCTb, YCKOPEHHE NP MPSIMOJIUHENHOM JBUKEHHUH TeJla, €CIM U3MEHEHUE
€ro KOOPAMHATHI CO BPEMEHEM IIPOUCXOIUT 110 3aKoHY X=10+5t-10t>?7

2. Haiitn ypaBHEHHE NPSIMOJMHEWHOIO JIB)KEHMS TeJla C MOCTOSHHBIM YCKOPEHHEM, €CIIU B
Ha4aJIbHbII MOMEHT BPEMEHHU TEJIO IOKOWJIOCHh B Hadajle KoopAuHar, a yepe3 10 ¢ ero ckopocTs
cTana paBHo# 20 m/c.

3. VpaBHeHHE MPAMONMHEHHOTO JBMKEHHsS Tela MPOMCXOMHUT 10 3aKoHy X=A-+Bt+Ct*+Dt’,
rae B=2 m/c, C=-1,3 m/c?, D=5 m/c’. Onpenenuts cKopocTh, YCKOPEHHE B MOMEHT BPEMEHH 5 ¢, a
TaK K€ CPEIHIOI0 CKOPOCTH 3a 5 C.

4. Teno B HayalbHBII MOMEHT BPEMEHU HAXOJIWUTCA B Hadalle KOOPAWHAT M TPHOOpETaeT
HayvaJlbHYIO CKOPOCTh 2 M/c. HaliTu ypaBHeHHE JBMXKEHUS 3TOTO TeJla, €CIIU €ro CKOPOCTh B KOHIIE 5
C IBMOKEHUSI CTana paBHOU 12 m/c.

5. Uepes On0K, MPUKPEIJICHHBIH K Kpalo CTOJIa, MEPEKUHYTa TOHKAas HEPacTsHKUMasi HUTh, K
KOHIIaM KOTOpOW NpuBs3aHbl JBa Trpy3uka. OIUH TPY3UK ABUKETCS MO CTONY, a APYrod — BIOJIb
BEpTUKAIHN — BHU3. OnpeaenuTts K03 OUIIMEHT TPEHHS [L MEXKY TTOBEPXHOCTAMU Tpy3a u croia. [Ipu



YeM Macchl TPY3MKOB M OJOKa OJWHAKOBBI, CHCTEMa JBHXETCs C yckopeHuem 1.7 w/c.
[Tpockanb3pIBaHHEM HUTH 1O 000y U CHUJION TPEHUs, IEHCTBYIOIIEH Ha OJI0K, MpeHeOpeYb.

6. Teno maccoii 0,4 Kr IBMXKETCS BBEPX MO HAKJIOHHOM IIOCKOCTH BBICOTOM 30 cM M JIMHOMN
50 cm mox netictBueM cwitbl TATH 10 H. OnipenenuTs yCKOpEeHHE NBMKCHUS Tea, eciau Ko GuiueHT
TpeHHUs Tea 0 moBepxHocTs 0,1.

7. K npy>kuHHBIM BecaM mojBenieH 010k. Yepe3 OJ0K MEpeKUHYT UIHYpP, K KOHIIaM KOTOPOTO
MIPUBSI3aHBI TPY3bl Maccamu 2 KT 1 3 kr. KakoBo OyzeT nmoka3zaHue BECOB BO BPEMsI IBUKEHUS TPY30B
? Maccoii 6110Ka ¥ IIHypa MpeHeopeyb.

8. C mokosmuMcsi IapoM Maccod 2 KI' CTaJKUBAeTCsl TAaKOW JKe Iap, JIBHXKYLIUMHCS €O
CKOpOCThIO 1 M/c. BBIUMCAUTH CKOPOCTH TeJI MOCIE MPSMOT0 LIEHTPAIIbHOTO HEYIPYTOro yaapa.

9. Macca cHapsana 10 xr, macca ctBosa opyaust 500 kr. Ilpu BbeicTpene cHapsl IOJIydaer
KuHeThdeckyto sHepruto 1,5 MJk. Kakyto KMHETHYECKYIO HHEPIHIO MOJy4aeT CTBOJ BCIEICTBUE
oTnauu’?

10. Konbkobexern maccoit 60 Kr, cTos Ha JibIy, OpocacT B rOpU30HTAIBHOM HANpaBICHUH
KaMeHb Maccoi 2 Kr co ckopocThio 10 M/c. C Kakol CKOPOCTBIO OTKATUTCS KOHBKOOeXer?

11. CrepxeHb BpamaeTcs BOKPYT OCH , HIpPOXOJSIIEd Yepe3 €ro cepeauHy, COTJacHO
ypaBHeHuio ¢=At+Bt’rme A=4 pan/c, B=0.5 pan/c®. OnpenenuTh Bpalalomuii MOMEHT M,
JEHCTBYIOIUI HA CTEpXKEHb 4Yepe3 BpeMs t=3 ¢ mocjie Havaja BpaIleHHs, €CIdi MOMEHT WHEpPLUU
crepxHs [=0.06 kr-m>2.

12. T'py3 maccoit m=3 Kr mpuBsi3aH K IIHYPY, HAMOTAHHOMY Ha 000]] MaxOBHKa JHAMETPOM
D=70 cm. OmnpenenuTh MOMEHT MHEpPIUU | MaxoBHKa, €CIIM OH, BpPAIAsCh PAaBHOYCKOPEHHO MOJ
JECTBUEM CUJIBI TSKECTH IPy3a, 3a BpeMs t=5 ¢ mpuodpen yrioByro ckopocTs 12 pan/c.

13. Ilap maccoit m=10 kr u paguycom R=25 cm Bpaiaercs BOKpyr OCH, MPOXOJIAIIEH Yepe3
€ro LIeHTp. YpaBHeHUe BpamieHus Iapa umeeT Bua ¢=At+Bt*+Ct’, rne B=5 pan/c?, C= -2 pagn/c’.
HaiiTi 3aK0H M3MEHEeHUsI MOMEHTa CUJI, JeHCTBYOIUX Ha map. OnpeaeanTb MOMEHT CUJI B MOMEHT
BpeMeHHU t=3 c.

a. OmpenenuTb OTHOCUTEIBHYIO MOJEKYJISIPHYIO Maccy rasa, eciu npu temneparype T = 154
K u naBnenunm P =2,8 MIla on umeer mioTtHocTh p = 6,1 KI/M°.

b. JIBa cocyma ogrHaKOBOTO oOBeMa cojepskar kuciopoi. B ogHom cocyne naBienue Py = 2
MlIla u temneparypa Ti = 800 K, B npyrom P> =2, 5 MIla, T> = 200 K. Cocynsl coenuauin
TpYOKON M OXJaauiau HaxoAsmuics B HUX kuciopoxa no temnepatypel T = 200 K. Onpenenuts
yCTaHOBUBLIEECS B cOCy1ax naBieHue P.

c. Cocyn emxoctbio 0,01 M® comepsxur 7 r azora u 1 r Bogopona npu temmneparype 280 K.
Omnpenenuts JaBIeHUE CMECH Ta30B.

d. B cocyne naxomutcst cmech 10 T yraekucnioro rasza u 15 r azora. Hailtu miioTHOCTB 3TOM cMecH
npu remneparype 300 K u nasnennn 0,15 Mlla.

3.10 IIepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aAMEHY
(17151 OLIEHKM 3HAHUM)

Paspnen 4. «nekTpoMarHeTusm»

4.1 MaruuTHOe 1oJie B BakyyMe. BEKTOp MHIyKIIMM MarHuTHOTro nosjs. 3akoH Amrepa.

4.2 IlpuHIMO Cynepro3uIMM MarHuTHbIX nojed. 3akoH buo — CaBapa — Jlamumaca. Pacuer
IIpOCTENIINX oJel. Teopema 0 HUPKYIAIUN BEKTOpAa MHAYKLIUHM MarHUTHOTO I1OJIS.

4.3 Cuna Jlopenua. JIBrkeHne 3apsyKeHHBIX YaCTHUI] B MArHUTHOM TOJIE.

4.4 Marnuthsiii otok. Teopema Octporpajckoro-I'aycca ajis MarHUTHOTO MOJISL B BaKyyMe.
Pabota nepemenieHust KOHTypa ¢ TOKOM WJIM MPOBOJHUKA C TOKOM B MarHUTHOM I10JI€.

4.5 SlBnenme osnekTpoMarHUTHOM uHAYKIuH. 3akoH Papages u Jlenma. OOpaTHas
OTPHULIATENIbHASA CBSI3b U €€ POJIb B SBJIICHUH 3JIEKTPOMAarHUTHOW WHIYKIIUH.

Pa3nea 5. «MexaHu4ecKkue H 3JICKTPOMATHUTHBIE KoJieOaHus U BOJIHbI. BosiHOBas n
KBAHTOBAsl ONITHKA)



5.1 Ionstue o xonebanusax. Kmaccudukamnms konebanuii: mo pusmueckoit mpupoe mporecca,
M0 TUIy KojeOaTelbHOW CHCTEMBI, M0 B3aUMOJEHUCTBUIO KOJeOAaTeIbHOW CHUCTEMbl C BHEUTHUMH
TEJIaMH, 110 3aKOHY MPOTEKaHUs Mpoliecca.

5.2 KunemaTuka MEXaHHYECKHX M JJICKTPOMATHUTHBIX MPSIMOJIMHEHHBIX CBOOOJHBIX
HE3aTYXaIOIMX TAPMOHUYECKUX KOJIEOaHUH.

5.3 JluHaMMKa MEXaHMYECKMX M JJICKTPOMATHUTHBIX MPSMOJIMHEHHBIX CBOOOTHBIX
HE3aTYXaIIMX TapMOHUYECKMX KojeOaHuil Ha mnpuMepe KojieOaHWi MPYKUHHOTO WM
MaTemaTtuueckoro mastHuka. Juddepennmansuoe ypapHenue kojaedbanuid. Yacrora koneGaHui.

5.4 DOuHeprusa cBOOOJHBIX HE3aTyXalOIIUX TapMOHMYECKUX MEXaHMYECKUX U  IJIEKT-
pOoMarHuTHBIX Konebanuid. [Iponeccsl mpeodbpazoBanus FSHEPTUH KoJeOATeIbHON CUCTEMBI.

5.5 Cnoxenue IByX KoJeOaHMI ONMHAKOBBIX HarpaBieHuil. CioxeHue IByX KojeOaHW BO
B3aMMHO NEPIEeHIUKYISAPHBIX HampaBieHusX. Ourypsl Jluccaxy.

5.6 IuddepennmanbHoe ypaBHEHHE BRIHYKICHHBIX KOJICOaHUI U €ro perieHne. Pe3oHanc.

5.7 Bonnbl. Knaccudukariyst BOJIH 10 CIASAYIOIMNUM MPU3HAKAM: 110 PU3NYECKON TIPHUpOJIe, TI0
yIIy MEXIy HamnpaBiIeHHEM KOJIGOAHWH W HalpaBlICHHEM pPAclIpOCTPAaHEHHWsS BOJHBI,  I10
reOMEeTPUUYECKOil opMe BOTHOBOW TMOBEPXHOCTH, [10 3aKOHY COBEPILIEHUS KOJICOaHHIA.

5.8 YpaBHenue Oerymieit Bonubl. [nnHa Bonsbl. uddepennnanbaoe ypaBHEHHE BOJTHBL.

5.9 CkopocTh pacnpocTpaHEHHs BOJIH B Cpefic M €€ 3aBUCHMOCTh OT MEXaHMYECKUX CBOWCTB
Cpelbl.

5.10 DnekTpoMarHuTHbIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH.

5.11 Onucath OCHOBHBIC BHJIBI M3JIYYCHHS TEJa MO CIOCOO0Y BO30OYKICHUS MOJCKYJ Tela H
JaTh KPAaTKYI0 XapaKTePUCTHKY KaKIOMY BUAY W3NydeHus. Kakue BENTWYHHBI, XapakTepHU3YIOIIne
U3JIy4YEHUE U MOIJIOIEHUE CBETA BELIECTBOM?

5.12 3akoHbl U31Ty4yeHHsI AOCOIIOTHO YEPHBIX TEN.

5.13 TonsiTre 0 GOTOHAX U HX CBOWMCTBAX.

5.14 OcHoBHble BubI hoTorddekra. YpaBHeHHe DiHIITENHHA il BHEIIHETO QoTodddekra.
OOBSCHUTD TPUYHMHBI CYIIECTBOBAHMS 1opora GoTodddekra.

5.15 Tlpu paccessHUM PEHTTEHOBCKUX Ny4deil Ha KpucTaie Habmo aeTcss U3MEHEHUE JITHHBI
BOJIHBL. O0BsICHUTE (PU3NIECKUN MEXAHU3M ITOTO SBJICHHS.

Paspnen 6. «KKBanToBas mexanuka. ®@usuka atroma. OCHOBBI (U3MKH TBEPAOIrO TeJa.
DJieMeHTHI siiepHOoii GU3UKU U (PUBMKH DJIEMEHTAPHBIX YACTHID)

6.1 OcHOBHBIE MOJIOKEHHS] KBAHTOBOW MEXAHUKH.

6.2 OcHOBHBIE 3aKOHBI KBAHTOBOW MEXaHUKH.

6.3 OcHoBbI TeOopun aToMa. KBaHTOBBIE UnCIIa.

6.4 ATOMHOE s11pO, €r0 COCTaB U CBOWCTBA. SIiepHBbIE CHIIBI U X XapaKTEPUCTUKU. DHEPTUs
CBSI3H.

6.5 EcrecTBeHHas 1 UCKYCCTBEHHAs! pPaJUOAKTUBHOCTb. 3aKOHBI paJIMOAKTUBHOIO pacraja.

6.6 SlnepHble peakIuu U UX 3aKOHOMEPHOCTH. [IpuMeHeHue sIepHBIX peaKIui.

6.7 DneMeHTapHbIE YaCTUIIBI U UX OCHOBHBIE CBOMCTBA.

3.11 TunoBble NpaKTHYECKUE 3aJaHUS K IK3aAMEHY
(n71s1 OLIEHKHU YMEHUM)

Pacnpenenenne npakTHUECKUX 3aJaHUM K 3a4eTy HAXOJUTCA B 3aKPBITOM Ui OOYYaIOIIMXCS
nocrymne. Pa3paboTaHHBI KOMIUIEKT TUIIOBBIX MPAaKTUYECKUX 33JaHUN K 3a4eTy HE BBICTABIISETCS B
AJIEKTPOHHYI0 HH(pOpMalMOHHO-00pa3oBarenbHyto cpeny 3abVKT HpI'VIIC, a xpanurcs Ha
kadenpe-pazpadorunke B cocrape POC mo nucuumimHe.

Huxe npuBesien oOpasel THIOBBIX MPAKTHUECKUX 33JJaHUN K IK3aMEHY.

O6pa3eu TUTIOBBIX MMPAKTHYCCKUX 3aJlaHuM K OK3aMCHY



1. Ha pucynke n300paxeHbl CeUEHUs IBYX MapajlIeIbHbIX MPSIMOIUHEHHBIX JUIMHHBIX TPOBOIHIUKOB
C TPOTHUBOIIOJIO0KHO HANPaBJIECHHBIMHA TOKaMH, mpuueM [1 =21, B kakoil yactu pucyHka
HHAYKIOHSA MArHuTHOTO IOJIA TOKOB paBHA H}’JIIO‘)

i} | L
fa) : (1)
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2.  Yacruua c 3apsiioM ( BIETAET CO CKOPOCTHIO V1 B OJTHOPOJIHOE MAarHUTHOE 0JIe MHAYKIMEeH B.
Vron Meky HarmpaBleHUeM JBUKEHHs U IMHUAMU MHAyKIuK paBeH o1=45°. Ha yactuny B

. F
MarHUTHOM I10JI€ JeicTBYeT cuia Jlopenia. Bo ckonbko pas usmenurcs cuia Jlopenna —=,
1

€CJIM CKOPOCTh V2 YaCTHIIBI BO3POCIA B 2 pa3a, a yroJj o2 TaKkkKe YBeIHuuics B 2 paza?
3. Hanpsokennocte monst H= 6000 A/M, wHIyKIuss MarHuTHoro mojsi B=22,6 mTn. Haiitu
OTHOCUTEIIbHYI0 MAarHUTHYIO TPOHUILIAEMOCTD |l CPEJIbl, B KOTOPOM HaXOUTCS MOJIE.

3.12 TunoBble NMpaKTHYeCKHe 3aJaHUH K IK3aMeHY
(11 OIIEHKH HABBIKOB M (MJIW) OIIBITA JACSITSIBHOCTH)

Pacnpenenenne nNpakTHYECKUX 3a/1aHUM K 9K3aMEHY HaXOJAUTCS B 3aKPBITOM JUIsl 00yJaroLIUXCsl
nocryne. PazpaboTaHHbBIN KOMILJIEKT TUIIOBBIX MPAKTUUECKUX 3a/laHUM K DK3aMEHY HE BBICTABIISETCS
B JIEKTPOHHYI0 HMH(popMarmonHo-oOpa3oBarenbhyo cpeay 3a6lKT HpI'VIIC, a xpaHutcs Ha
kadenpe-pazpadoturke B coctaBe ®OC no AUCHUILIUHE.

Hwxe npuBeseH o0pasel TUIIOBBIX MPAKTUYECKUX 33JaHUH K SK3aMEHY.

OO0pa3zer] TUMIOBBIX MPAKTUYECKUX 3a/IaHUH K IK3aMEeHY
1. DNeKTpoH ABHKETCS MO OKPYKHOCTH B OJJHOPOJIHOM MAarHUTHOM I10JI€ HAPS>)KEHHOCThIO
2,5-10* A/m. OnpenenuTs nepuo oOpalieHus SIeKTPOHa.
2. Haiitu cymmy nByX KojeOaHUM OJTHOTO U TOTO K€ HAIpaBJICHUS M PaBHBIX 4acTOT X1= 3 COS
5t, Xx2= 3 cos(5t-1t/2), CocTaBUTh ypaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHHUs.
3. 3aganbl nnuHa L MatemaTnueckoro MasTHHKAa M Kod(dduIMEHT [3 3aTyXaHus KoJieOaHU.
Haiitu nepuon konebaHuii ’TOr0 MaTeMaTHIECKOTO MasiTHUKA.



4. MeToau4eckue MaTepuaJibl, onpeaesionme Npoueaypy oueHuBaHUusA
3HAHUH, YMEHN, HABBIKOB M (MJ1H) ONBITA AeATEeJbHOCTH, XapaKTePU3YyIIUX

B Tabmauue

Tanbl (POPMUPOBAHUA KOMIIETEHIMH

IIPUBEJICHbl  ONIMCAaHWs IIPOLEAYp IPOBEACHUS KOHTPOJBHO-OLICHOYHBIX

MEpONPUATHIA U MPOLESYP OLICHUBAHUS PE3YJIbTATOB OOYyUYEHMs C IIOMOILIbIO OLIEHOYHBIX CPEICTB B
COOTBETCTBHUH C pabovell mporpaMMoil TUCIIUITIIHHEI.

HanmenoBanue
OLIEHOYHOI'0
cpencTaa

Omnucanus nponeaypsl NpOBEACHUSA KOHTPOJIbHO-OLICHOYHOT'O MEPONIPUATUA U MPOLUCAYPBI
OLCHUBAHUS PE3YJIbTATOB O6y‘I€HI/I$[

KontponsHasa pabora

[IpenonaBaTens Ha yCTAHOBOYHOM 3aHATHH AOBOIMT JI0 OOYYAIOIINXCS: TEMBI, KOJINYECTBO
3aJaHuii B KOHTpONIbHOI paboTe. KoHTpombHas pabora JoJbKHA OBITH BBITIOJIHEHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHUM C NpaBWiIaMH K O(OpMIICHHIO (TEKCTOBOHW H
rpaduueckoii yacteit), chopmynupoBanHbiME B [Tonoxennn «TpedoBanust K 0pOpMIICHHIO
TEKCTOBOM M TpaduuecKkod JOKyMeHTaruu. HOpMOKOHTPOIB» B MOCHETHEH pEIaKITUH.
BeinonHeHHass KOHTpoJbHas pabora mepenaercst Uil TPOBEPKU IPENoJaBaTeio B
YCTaHOBJICHHbIE CPOKHM. Eciu KOHTponbHas paboTa BBINIOJHEHa HE B COOTBETCTBHHU C
YKa3aHUsIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpaIIaeTcs Ha 10paboTKy

KoHncnekt

3amuTa KOHCIEKTOB, MPEAYCMOTPEHHBIX pabodell mporpaMMON IUCLUIUIMHBI, TPOBOANTCS
BO BpeMs IIpaKkTHYeCKWX 3aHsATHi. [IpermogaBarens Ha NPakTHYECKOM — 3aHATHH,
MPE/AIECTBYIOIEM 3aHATHIO TIPOBEACHHWS KOHTPOJS, IOBOJUT 10 OOy4alomMXcs: TeMy
KOHCIIEKTOB U TpeOOBaHNUs, MPEABSIBIISIEMbIE K X BBIITOJHEHHUIO U 3aIIHUTE

Pa3H0yp0BH€BLIC 3aJa4n

BrimonHeHne  pa3sHOYpPOBHEBBIX — 33ja4, IPEAYCMOTPEHHBIX pabodell  Iporpammoii
JUCLUIUIMHBI, TPOBOJATCS BO BpEMs NPAKTHYECKUX 3aHATHH. Bo Bpems BBINOIHEHUS
3a/laHUH pa3pelraeTcs MOoIb30BaThCs YIeOHUKAMHU, CIIPaBOYHUKAMM, KOHCIIEKTaMH JICKITHH,
TeTPaJsIMU AJIS IPAKTHYECKUX 3aHATHH

JuktanT o Gpopmynam

Jukrant 1o QopMmyiaM IPOBOAMTCS BO BpeMs MNPAKTHYECKUX 3aHATHH. Bo Bpewms
MIPOBEICHUS TUKTAaHTA MOJB30BATHCSA ydeOHUKAMHU, CIPAaBOYHUKAMH, KOHCIIEKTaMH JIEKIINH,
TETPaLIMHU JI IPAKTUUECKUX 3aHATUI HE pa3pelieHo.

IIpenonaBaTens Ha NPAKTUUECKOM 3aHATUHM, NPEILIECTBYIOLIEM 3aHATUIO IPOBEACHHUS
JTUKTaHTa, JOBOJUT 0 OOYyYarOIIUXCSA: TEMy, KOJNWYECTBO 3aJaHWNl B JUKTaHTE, BpeMs
BBIIIOJHCHUS

3amuTa 1abopaTopHOH
paboTsI

3amuTa 1a00paTOpPHBIX pabOT MPOBOIUTCS BO BpeMs JIAOOpaTOpHBIX 3aHATHH. Bo Bpems
MPOBEICHUS 3aIIUTHl J1a0OpaTOPHON PaOOTHI MOJIH30BATHCS YUeOHMKAMH, CIIPABOUYHHKAMH,
KOHCIIEKTaMH JIEKIIUH, TETPaJsIMHI HE Pa3pelIeHo.

[IpenonaBatens Ha 1abopaTopHO padoTe, MPEANIECTBYIOMIECH 3aHATHIO IPOBEICHUS 3AIUTHI
nabopaTopHOW paboOTHI, JOBOJUT JIO OOyYaroLIMXCs: HOMEp 3allWINaeMol JiabopaTopHOM
paboTHI, BpeMsi Ha 3alHUTY JJa0OPaTOPHOI paboTHI.

IIpenonaBatens wHOpMHUpPYET OOyUAIOMIUXCS O pe3ysbTaTaX 3alluThl J1a00paTOPHOMN
paboThl cpasy mocie ee KOHTPOJIbHO-OLIEHOYHOTO MEPOTIPHSTHS

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

TecTupoBaHue IPOBOAUTCA IO PE3YIbTaTaM OCBOEHUS TEM WM Pa3[eloB AUCLUIIIMHBI UIU
[I0 OKOHYAHUIO €€ H3Y4YEeHMs] BO BpeMsl IPAKTUYECKMX 3aHATUN. Bo BpeMs InpoBeneHUs
TECTUPOBAHMSI TIOJb30BAThCs yIeOHHMKAMM, CIPABOYHHKAMH, KOHCIICKTAMH JICKIWH,




TETpaJsIMH ISl MPAaKTUYECKUX 3aHATHH He pasperieHo. [IpemomaBaTenis Ha MPAKTHUECKOM
3aHATHH, TIPEANIECTBYIOIMEM 3aHIATHIO TIPOBEACHUS TECTA, JOBOAMT IO OOYJAIOIIMXCS: TEMBI,
KOJIMYECTBO 3aJaHWi B TECTE, BPEMs BHIONHEHHSA. Pe3ynbTaThl TECTHPOBAHUS BHIHBI
oOyuaromemMycst Ha KOMIBIOTEpe cpas3y MOcCIIe IPOXOXKACHUS TeCTa

Jns opraHuzanMd M TPOBENEHUS IMPOMEKYTOYHOM aTTECTAllUM COCTABIISIIOTCS THUIIOBBIE
KOHTPOJIbHBIC 33JJaHUS] WK UHBIE MaTePUAIIbI, HEOOXOAUMBIE /ISl OIICHKU 3HAHWUW, YMEHU, HABBIKOB
U (UJM) OmbITA AEATEIbHOCTH, XapaKTEPU3YIOUIUX dTanbl (POPMUPOBAHUS KOMIETEHIIMH B Mpolecce
0CBOCHHS 00pa30BaTEIILHON MPOTPAMMBI.

[lepeueHb TEOPETUYECKUX BOIPOCOB M THUIIOBBIE MPAKTHUECKHUE 3aJaHUS PAa3HOrO YPOBHS
CIIO)KHOCTH JUISI TIPOBEACHHUS MPOMEXKYTOYHOW aTTecTaluy OO0ydYaroluecs MOJy4aroT B Hauaie
ceMecTpa 4Yepe3 SJEKTPOHHYI HHPOpMaMoHHO-00pazoBarenbayto cpeny Mpl'VIIC (nuanbiid
KaOWHET 00y4aronerocs).

Onucanue npoueayp NpoBeieHUs: MPOMEKYTOYHOM aTTecTanuu B (popme 3a4era
U OLlEHMBAHUS Pe3y/JbTATOB 00y4YeHHUs
[Ipu mpoBeneHUM NPOMEKYTOUHOM arrecTalu B (OpMe 3adeTa NpernojaBaTellb MOXKET
BOCIIOJIb30BaThCS PE3yNbTaTaMU TEKYIIEro KOHTPOJISI YCIeBaeMOCTH B TeueHue cemectpa. C 1emnbio
HCIOJIb30BAaHUsl PE3YJbTATOB TEKYLIEr0 KOHTPOJI YCIEBAEMOCTH, MPEIOJaBaTElb IOJCUUTHIBACT
CPEIHIOI0 OILIEHKY YPOBHS C(OPMUPOBAHHOCTH KOMIETCHLMH oOydJaromerocss (cymMma OIICHOK,
IIOJIyYEHHBIX 00yUaroLUMCs, IEIUTCS Ha YUCIIO OLICHOK).

IIkana u KpUTEPUM OLleHMBAHUS YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIMI B pe3y/bTarTe
U3yYeHUsl JUCHUILIMHBI IPU MPOBeIeHUHU MPOMEKYTOUHOI aTTecTalNu
B (popme 3a4eTa No pe3yJIbTATaAM TEKYIIEro KOHTPOJIs
(0e3 10MOJTHUTEIBLHOI0 ATTECTAIIMOHHOTO UCTIBITAHUA)

CpenHss OlleHKa YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITHI [IIxana olleHMBaHU
110 pe3yJIbTaTaM TEKyLIero KOHTPOJIs

Ouenka He Menee 3,0 W HET HU  OJHOHU

- «3aUTEHO»
HEYJIOBJIETBOPUTEILHON OLEHKHU 110 TEKYLIEMY KOHTPOJIIO

Onenka wMeHee 3,0 wim momydeHa XoTs OBl OJHA
HEYJIOBJICTBOPHUTEIIbHAS OLICHKA M0 TEKYIIEeMY KOHTPOJIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHsS COPMHPOBAHHOCTH KOMIETEHIMH OOydarolierocss He COOTBETCTBYET
KpUTEpUSIM TIOJIyu€HHUs 3adera 0€3 JONOJIHUTEIBHOIO AaTTECTAllMOHHOI'O HCHBITAaHUS, TO
IIPOMEKYTOUHAsT aTTECTAlMs MPOBOAUTCS IO IEPEYHI0 TEOPETUYECKUX BOIPOCOB U THUIIOBBIX
MPaKTUYECKHUX 3a]a4 UM B (hOpME KOMIIBIOTEPHOro TecTupoBaHus. [IpomexxyTouHas aTTectanus B
¢dopme 3aueTa C MPOBEAECHUEM ATTECTAL[MIOHHOIO MCHBITAHHS MPOXOJUT HA MOCJEIHEM 3aHATHU IO
JUCLUIIIINHE.

[Ipy mpoBeAeHHH MPOMEKYTOUHOM arTecTalud B (opMe KOMIBIOTEPHOIO TECTUPOBAHUS
BapHaHT TECTOBOTO 3aaaHus ¢opmupyercs n3 OT3 mo AucHUIUIMHE CllydallHBIM 00pa3oM, HO C
ycaoBueM: 50 % 3agaHuil JODKHBI ObITh 331aHUSIMH OTKPBITOTO THNA U 50 % 3a7aHuii — 3aKpHITOrO
THIIA.

Onucanue npoueayp nNpoBeaeHus: NPOMeKYTOUHOM aTTecTanum B popme IK3aMeHa
U OLICHUBAHUA Pe3yJbTATOB 00yUYeHUsI
[IpomexxyTounast arrecTanus B (opMe dK3aMeHa MPOBOAUTCS MyTEM YCTHOTO COOECeIOBaHUs
1o OuseraM Wi B opMe KOMITBIOTEPHOTO TECTUPOBAHUS.
[Ipu mpoBeneHWM MPOMEXKYTOYHOM aTTecTarmu B (opme cobecenoBaHus  OUIIETHI
COCTaBJISIIOTCS TAKUM 00pa30M, YTOOBI KaXKIbIM U3 HUX BKJIIOYAN B c€0s TEOPETUUYECKUE BOMPOCHI U
MPAKTUYECKUE 3aTaHUSI.




buner conepKuT: nBa TECOPETUYECKUX BOIPOCA U OLEHKHU 3HAHUU. TeopeTuyeckue BOIpPOCH
BBIOMpAIOTCS M3 TMEPEYHS BOMPOCOB K IK3aMEHY; JBa MPAKTUYECKUX 3aJaHUS: OJHO U3 HUX IS
OLIEHKN yMEHHH (BBIOMpAETCS M3 MEPEeYHsI TUIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUH K SK3aMEHY);
Jpyroe mpakTH4ecKoe 3a/laHue JUIsl OLIEHKH HaBBIKOB U (UJIM) OMbITa ACSITEIbHOCTU (BHIOMPAIOTCS U3
IIEPEYHS TUIOBBIX MPAKTUUYECKUX 3aJJaHUM K 3K3aMEHY).

Pacnipenenenne TeopeTUUECKUX BOMPOCOB M MPAKTUYECKUX 3aJlaHUM IO SK3aMEHAIIMOHHBIM
OuneraM HaXOAWUTCS B 3aKPBITOM JUIsl OOydaromuxcs noctymne. PazpaboTaHHBIN KOMIUIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABIACTCS B DJJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO Cpeny
3a06MKT Upl'VIIC, a xpanutcs Ha kadenpe-pazpadoranke ®OC Ha OyMaKHOM HOCHUTEIE B COCTABE
dOC no gucuumiIvge.

Ha osx3amene oOyuwarommiics Oeper OwieT, JUIs MOJATOTOBKH OTBETa Ha 3K3aMEHAIIMOHHBIH
ouer oOyuvaromeMycsi OTBOJIMTCS BpeMs B mpenenax 45 MmunyT. B mpouecce oTBera oOyuaromierocs
Ha BOIIPOCHI M 3aJIaHMsI OMJIeTa, IPenoaBaTelb MOXKET 33/1aBaTh IOTIOJHUTENIbHBIE BOIIPOCHI.

Kaxnaplii Bompoc/3aganue Ouiiera OLICHMBAETCA IO 4YEThIpexOayUIbHOM cucTteMe, a jajee
BBIUUCIIICTCS CpeiHee apuPMETHIECKOE OIICHOK, TOJTYYEHHBIX 32 KXl Borpoc/3ananue. CpeaHee
apudmeTryecKoe OIEHOK OKPYTIISIETCS 10 LIEJI0r0 MO MpaBUjlaM OKPYIJICHHUS.

[Ipu npoBeneHUM NPOMEXKYTOUHOM arrectaud B (OpME KOMIIBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOTO 3aaaHus ¢opmupyercs u3z OT3 mo AuCHUIUIMHE ClydalHBIM 00pa3oM, HO C
ycioBueM: 50 % 3amaHuil 1OJKHBI OBITh 3a/laHUsIMU OTKpBITOro Tna u 50 % 3amaHuil — 3aKpbITOro
THUIIA.

Oo0pa3zen IK3aMeHAMOHHOT0 O1JIeTa

(gg@gﬂﬂ YTBEPXIAIO
JK3aMeHANMOHHBIN Omiter Ne 1 3aB. xadenpoii
3a0MKT UpI'VIIC no gucumuiinHe «@usnka» «Texnochepnas
20__/20___ 2 cemecTp 6e3onacHocTb» 3a0MKT
y4eOHBIN ToJ
JI.B.Bunorpanosa

1. SIBnenue snekrpoMarHuTHON MHIYKIMU. 3akoH Papanes u Jlenna. OOpatHas oTpuLaTenbHas
CBSI3b U €€ POJIb B SBJICHUU AJIEKTPOMATHUTHON MHAYKLIUU

2. Tlonsartue o GOoTOHAX U MX CBOMCTBAX.

3. Hampsixkennocts nmonst H = 6000 A/m, uHaykuus MarautHoro moist B=22,6 mTn. Haiitu
OTHOCHUTEIIbHYK0 MAarHUTHYIO NPOHUIIAEMOCTb |l CPe/ibl, B KOTOPOM HAXOJUTCS TOJIE.

4. 3apansl yivHa L MareMaTudeckoro MasTHUKA U KO3 uiueHT [ 3aTryxanus koaedanuil. Haiitu
NeproJT K0JIeOaHUH 3TOro MaTeMaTHYECKOr0 MasiTHUKA.

Cocraswi: Bunorpaznosa JI.B.




