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Pacnpez[enelme YaCoB JUCIHMILIMHBI 10 KypcaM

Kypc 1 HTtoro
Bun 3anaruii Yacos no YII Yacos no YII
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Pabouas mnporpaMma AMCHUIUIMHBI pazpaboTaHa B cooTBeTcTBUU ¢ DepepanbHbIM
TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHHUS — CIEHHUAIUTET 110
cnenuanbHocTH 23.05.06 CTpouTenbCTBO JKEIE3HBIX JAOPOr, MOCTOB M TPAHCIOPTHBIX TOHHEJIEH,

YTBEP)KJICHHBIM TIpUKa3oM MuHHcTepcTBa oOpazoBanus W Hayku Poccuiickorr denepanuu OT
27.03.2018 r. Ne 218.

ITporpammMy coctaBui:
K.n.H., noueHT, 3aB. kadeapoii JI.B. Bunorpaznosa

Pabouas mporpamMma paccMOTpeHa | OJ00peHa IS UCIOJIh30BaHUS B YYeOHOM Iporiecce
Ha 3acenanuu kadpenapsl «TexHochepHas 6€301MacHOCThY, MPOTOKOI OT «12» Mas 2023 1. Ne 7.

3aB. xkadenpoii, K.1.H., TOLEHT JI.B. Bunorpanosa

COI'TTACOBAHO

Kadenpa «CTpouTenbCTBO )KEIE3HBIX TOPOT», TPOTOKOI OT «15» mas 2023 r. Ne 28.

3aB. xadenpoii, K.T.H., TOIIEHT K.A. Kupnuuaukon



1 EJIA Y 3AJAYM JUCOUTIIVHBI

1.1 He.]'ll/l npenogaBaHus TUCHUIIJIMHBI

1 M3yYeHNE OCHOBHBIX (DM3NYECKUX SIBJICHUN U HICH

oBnajicHNe (pyHIaMEHTAIbHBIMU MTOHATHSAMH, 3aKOHAMH M TEOPHAMH KIACCHUYECKOH U COBpEMEHHOH (u3nky, a
TaKKe METOIAMH (PU3UYECKOTO MCCIIECIOBAHMS

OBIIAJICHHE TPHEMAMH U METOJAMH PEIICHNUs] KOHKPETHBIX 33/1a4 U3 Pa3iINYHbIX oOsacTeil pu3nku

(OpMUPOBAHUS IIETOCTHOTO MPEACTABICHUS O (PU3WIECKUX 3aKOHAX OKPY)KAIOIIETO MHPa B MX COUHCTBE H
B3aMMOCBSI3H, 3HAKOMCTBO C HAYYHBIMH METOAaMU NO3HAHUS

AW N

1.2 3ajgaya JUCHUILIHHBI

NPUMCHATL HNOJYUYCHHBIC 3HaHUA I10 (1)1/[31/11(6 JIIsL 00BICHEHUS pa3H006p33HHX (1)I/I3I/I'~IGCKI/IX SIBIICHUN U
CBONCTB BCHICCTB, NPAKTUYCCKOT'O UCITOJIb30BAHNA (I)I/I3I/I‘{GCKI/IX 3HAHUK

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIUTATEJIbHOM paﬁOTLI B paMKax IMCHUIIJIMHbIL

IpodeccrnoHanbHO-TPYI0BOE BOCIUTAHUE 00YUYAIOIIUXCS

Lenp npodeccnoHambHO-TPYI0OBOTO BOCIIUTAHUS — (JOPMHUPOBAHUE Yy 00y4aroUIUXCs OCO3HaHHOH MpodeccHoHaNbHON
OpHEHTALlUM, IIOHUMAHUS OOILIECTBEHHOIO CMBICIAa TPyJa M 3HAYUMOCTH €ro Juii cebs JIMYHO, OTBETCTBEHHOTO,
CO3HATENBHOIO W TBOPYECKOTO OTHOLIEHUS K Oynymieil AesTeIbHOCTH, NMpOo(ecCHOHAIBHON 3THUKH, CHOCOOHOCTH
Npe/IBUICTh M3MEHEHUs], KOTOphIe MOTYT BO3HUKHYTh B NPO(ECCHOHAIBLHOW JAEATEIBHOCTH, U YMEHHUIO paboTaTh B
M3MEHEHHBIX, BHOBb CO3/aHHBIX YCIOBUAX TPYAA.

Iens mocTUraeTcst Mo Mepe PellieHUs B €AMHCTBE CIACIYIOMINX 3a/1a4:

— ()OpMHUpOBaHKE CO3HATEILHOI'O OTHOLICHHS K BRIOPAHHOM Mpodeccun;

— BOCITUTaHHE YECTH, TOPJOCTH, JIIOOBH K MPO(ECCHH, CO3HATEIHHOTO OTHOILICHUS K MPO(ECCHOHATBHOMY [OJTY,
MOHMMAEMOMY KaK JINYHAs OTBETCTBEHHOCTh U O0SI3aHHOCTbD;

— (popMUpOBaHHE ICUXOJIOTUH MPOPECcCHOHANa;

— ¢opmupoBanue MPoheCCHOHATBHON KYIbTYPhI, STHKH MPOGECCHOHATBHOTO OOIICHHUS;

— (hopMupoOBaHUE COIMANTBHON KOMIIETEHTHOCTH U JAPYTUE 3a7a4yHM, CBSI3aHHBIE C UMHKEM NPO(EccHu U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJIOTMYeCKOe BOCIIUTaHNE 00yYaloNIuXCsl

Llenb HKOJIOrMYECKOro BOCIHMTAHUS — ()OPMHUPOBAHHE OTBETCTBEHHOTO OTHOLICHUs K OKpYXalolIeH cpele, KOTopoe
CTpOUTCSl Ha 0a3e IKOJOTUUECKOTO CO3HAHMUS, YTO MPEAINoaraeT CoOoieHHe HPAaBCTBEHHBIX U IIPABOBBIX IPHHIIUIIOB
MPHUPOAONOIG30BAHUS U MPOMAraHay HAed ero ONTHMM3ALUH, aKTUBHYIO [EATEIBHOCTh IO H3YyYCHHIO M OXPaHe
TIPAPOIEIL.

Lenps nocTuraercs o Mepe pelIeHus: B €AMHCTBE CIEYIOMIMX 3aa4:

— pa3BUTHE SKOJOTMUYECKOIO CO3HAHUS U YCTOMYMBOTO 3KOJIOTMYECKOTIO IOBEICHUS;

— (¢opMHEpoBaHUEC YMEHHH W HABBIKOB Pa3syMHOT'O IPHPOJIOIONB30BAHUS, HETEPIIMMOTO OTHOIICHHUS K JCHCTBHSAM,
MPUHOCSIIIUM BpPEJ] 9KOJIOTUH;

— IpUOOPETEHHE OMBITA IKOJIOTO-HANPABICHHON J€ITeILHOCTH;

— CTaHOBJICHHE U Pa3BUTHE Yy OOYYAIOIIMXCS DKOJOTHUECKON KyJNbTYpbI, OEpEkKHOrO OTHOIIEHUS K POJHON 3emile,
MpUPOAHBIM OoraTtcTBaM Poccuu m Mupa, TOHMMAaHUE BIUSHUS COIMATBHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHE
MIPUPOJIHOMN ¥ COLIMATILHON Cpeabl;

— (hopMupoBaHUEe y 00YUYAIONIMXCS IKOJIOTUUCCKON KApTHHBI MHpa, Pa3BUTHE Y HUX CTPEMJICHHS Oepedb U OXPaHATh
MpUPOLY;

— pa3BUTHE SKOJOTMYECKOIO CO3HAHMS, MUPOBO33PEHHS U YCTOMUMBOIO HKOJIOTUYECKOTO MOBEEHHS

2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Brox/gacte OITOIT | bnok 1. Quctumnuael / O0sA3aTeNnbHAast 4acTh
2.1 TpeOGoBaHus K NpeABAPUTEILHOM NOATOTOBKE 00y4aK0lIerocsi
1 | Juctumumna 51.0.11 ®usnka n3ydaercst Ha Ha4YaJIbHOM dTane (OPMHUPOBAHUS KOMIIETEHINH

2.2 IncuMnJMHbI ¥ NPAKTUKH, JJIS1 KOTOPBIX M3yYeHHe JAaHHOH THCIUIIIHHBI
He00X0IMMO KaK IpeAlIecTBYIoIIee

b1.0.07 MaremaTuka

b1.0.13 MaremaTtudeckoe MOENUPOBAaHHE CUCTEM U ITPOLIECCOB

b51.0.14 MnxxeHepHas 5KOJIOTHUsI

b51.0.32 DnekTpoTexXHHUKa U JIEKTPOMEXaHUKA

N[ |WIN|[—

B3.01(/1) BeinmosHeHNe BBITYCKHOM KBaIM(UKAIMOHHON paboThl




3 IIVTAHUPYEMBIE PE3YJbTATBIOBYYEHMUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBbTATAM OCBOEHUS
OBPA30BATEJILHOM ITPOT'PAMMBI

Koa n Koa n HauMeHoBaHue
HaMMeHOBaHMe HHAUKATOpA I[Inanupyemsbie pe3yJbTaThl 00yUeHUS
KOMIIETCHUM U JOCTHKEHHUS] KOMIIECTCHIIUHT
OIIK-1. Cmocoben | OIIK-1.1. JlemoHCTpHPYET 3HaTh: (U3UMUCCKUE OCHOBBI MCXAHHWKH, 3JCKTPUUCCTBA U
pemaTh 3HAHUS OCHOBHBIX IMOHATUI M | MarHeTH3Ma, (PU3MKH KOJICOAHWN W BOJH, KBAHTOBOU (DH3HKH,
VH)KEHEPHbIE (hyHITaMECHTAILHBIX 3aKOHOB 3JIEKTPOIUHAMUKH, CTaTUCTUYECKOU ¢busuku u
3a7]a44 B (hM3UKH, MPUMEHSAET METOJBI | TCPMOTUHAMUKH, aTOMHOM u SIIEpHOM ¢busuky;
npoECCUOHANBHON | TEOPETHICCKOTO U (hyHIaMEHTAIIbHBIC TIOHATHS, 3aKOHBI M TCOPUH KIACCUYECKOM 1
JIEATEJIbHOCTH C 3KCHEPUMEHTAIBHOTO COBPEMEHHOW (hU3UKH
HCIIOJIb30BAHUEM HCCIIeTOBaHUSA (PU3NICCKAX Ymersn: HCIIOIb30BATH OCHOBHbIE 3aKOHBI
METOJ0B SIBIIGHUH, IPOLIECCOB U €CTeCTBEHHOHAYYHBIX IUCHUIUINH TPU peIIeHHH (PH3HMISCKUX
€CTECTBEHHBIX 00BEKTOB 3a1a4
HayK, Baaaersb: HaBBIKAMU IPUMEHEHHSI OCHOBHBIX METOIOB (PH3HKO-
MaTeMaTU4CeCKOIro MaTEeMaTHYCCKOIr'0 aHajim3a JJIs PCIICHHUS €CTCCTBCHHOHAYIHBIX
aHaJIn3a u 3aga4
MOJACTMPOBAHUA OIIK-1.2. ITpumenser 3HaTh: MaTeMaTHYECKHE METOIbI, (PH3WYECKHe 3aKOHBI H
METOJBI TEOPETUIECKOTO U BBIYUCIIUTENBHYIO TEXHUKY Ul IPOBENCHMS DKCIIEPUMEHTA 110
JKCIIEPUMEHTAIILHOTO 3aJJaHHOM METOJUKE
HCCIIeI0OBaHKS 00BEKTOB, YMeTh: UCIOJB30BaTh MaTEMATHYCCKHE METOJbI, (PH3MUCCKUE
MIPOLIECCOB, SIBJICHUH, 3aKOHbl W BBIUMCIWUTEIBHYIO TEXHUKY JUI  peLIeHHUd
IIPOBOIMT SKCIIEPUMEHTEI 10 | SKCIIEPUMEHTAJIbHBIX 3a7a4; MIPOBOJIUTH U3MepeHus,
3aJJaHHON METOJUKE U 00pabaThIBaTh M NPEJICTABIATH PE3YJIbTATHI
AHATIU3UPYCT UX PE3YJIbTAThI Baanern: HaBblKaMM TPaBUIBHOM 3KCIUTyaTallUM OCHOBHBIX
npuOOpoB M 00OpYJOBaHMS COBpPEMEHHOW  (u3nUecKon
nabopaTopuu; HaBBIKAMU 00paboTKH, aHanmm3a u
HWHTEPIPETUPOBAHUS PE3YIHTATOB SKCIIEPUMEHTA
4 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJIMHbI
Haumenoanue pasie1os, Ounas ¢opma 3aounas ¢opma *Kon
Yacel Yacel HHIMKATOpa
Kon rem Cemectp Kype/ JAOCTH/KEHUS
1 BH/IOB padoThl Jlek | IIp | JIa6 | CP | ceccus | Jlex | IIp | Jla6 | CP
KOMIEeTEHIHH
1/ OIIK-1.1,
1.0 | Pa3nen 1. Mexanuka 1 4 4 8 10 SR 1 1 2 18 OTK-1.2
Tema 1. Beenenue. 7
1.1 Kunematuka JIMHAMUKa 1 2 2 1 1 4 OIIK-1.1
MaTepUaIbHON TOUKH SHMIGA
Tema 1. Beenenue.
Kunemaruka v TMHaAMHKA
MaTepHalbHOU TOYKH. 1y
1.2 | IlpaBuia TeXHUKH 1 2 OIIK-1.2
6e3omacHoctu. Kpartkas UM
TEOopusi OUIMOOK Pe3yIbTaTOB
HU3MEpPEeHHH.
Tema 1. Brenenue.
Kunematnka JMHaAMHKa
13 MaTepHaIbHONW TOUKH. | ) 1/ ’ OTIK-1.2
OmnpeneneHne yCKOPEHUs 3UMHSS
CBOOOIHOTO MaJIeHUs C
TIMOMOIIIBIO MAIITUHBI ATBylla
Tema 1. Beenenue.
Kunemaryka v TUHaAMHKa
MaTepHalbHOW TOYKH.
1.4 KOHCI;IEKT, pelieHue 3a1a4, 1 5 1 4 OIIK-1.1,
3UMHSA OIIK-1.2
MO/ITOTOBKA K 3aIIUTe
abopaToOpHBIX PaboT, K
NPAKTUYCCKUM 3aHATUA
Tewma 2. MexaHuka CUCTEMBI 1
1.5 | MarepHalbHBIX TOYEK. 1 2 2 4 OIIK-1.1
MexaHHKa TBEPJIOTO Tesa SHMIAA
Tema 2. MexaHHKa CUCTEMBI 1/ OIIK-1.1,
1.6 1 5 6
MaTepHAIIbHBIX TOYEK. 3UMHSIA OIIK-1.2




MexaHuka TBEpAOIo Tea.
Koncnexr, pemenue 3axa4,
MOATOTOBKA K 3aIIUTE
nabopaTtopHOi paboThI
HPaKTUIECKAM 3aHITHIM

1.7

Tema 2. MexaHuka cCUCTEMBbI
MaTepHalbHBIX TOYEK.
MexaHuka TBEpIOro Tena.
N3ydeHnue 3akoHOB
BpAILaTeIbHOTO ABIKEHUS Ha
MmasTHuke O6epOeka

1/
3UMHSAS

OIIK-1.2

1.8

Tema 2. MexaHHMKaA CHCTEMEI
MaTepUaAIbHBIX TOYEK.
MastHruk MakcBeia

1/
3UMHSAS

OIIK-1.2

2.0

Pazgen 2. MoaekyaspHas
(u3nKa M TepMOAMHAMHUKA

1/
3MMHSIS

OIIK-1.1,
OIIK-1.2

2.1

Tema 3. MonekynspHo-
KAHETUYeCKasi TEOPHs
Ui bHBIX Ta30B.
TepmonHamuka

1/
3UMHSS

OIIK-1.1

2.2

Tema 3. MounekynsipHO-
KHHETHYIECKast TEOPHs
UJIeaIbHBIX Ta30B.
TepMmonuHamuka.
OmnpeneneHre MOKa3aTest
aradaThl BO3IyXa

1/
3UMHSSA

OIIK-1.2

23

Tema 3. MounekynsipHO-
KUHETHYeCcKast TeOpHs
UJieaIbHBIX Ta30B.
TepMmonuHamuka.
Koncnexr, pemenue 3anay,
MOJTOTOBKA K 3aIIUTE
nmabopaTopHOH paboTHL,
HPaKTHIECKOMY 3aHSTHIO

1/
3UMHSSA

OIIK-1.1,
OIIK-1.2

24

Tema 3. MounekynsipHO-
KUHETHYeCcKast TeOpHs
U/IeaTbHBIX TA30B.
TepmonuHamuka.
Ompenenenne cpeaHen TNHEI
cBOOOHOTO Tpobera u

3¢ ekTHBHOTO UameTpa
MOJIEKYJ BO3yXa

1/
3UMHSSA

OIIK-1.2

2.5

Tema 3. MounekynsipHO-
KUHETHYecKast TeOpHs
U/IeaTbHBIX TA30B.
TepmonuHamuka.
Omnpenenenne ko3hpurmeHTa
BSI3KOCTH (BHYTPEHHETO
TPEHHMs1) KUAKOCTH METOJIOM
Crokca

1/
3UMHSSA

OIIK-1.2

Pa3nen 3. DiieKkTpU4eCTBO U
MAarHeTU3M

1/
3UMHSIsS

16

OIK-1.1,
OIK-1.2

3.1

Tema 4. DnexTpocTaTuka.
3aKOHBI IOCTOSTHHOT'O TOKA

1/
3UMHSS

OIIK-1.1

32

Tema 4. DnexTpocTaTuka.
3aKOHBI MOCTOSIHHOTO TOKA.
N3yyenune
3JIEKTPOCTATHYECKOTO MOJISI

1/

3UMHAA

OIIK-1.2

33

Tema 4. DnekTpocTraTka.
3aKOHBI TOCTOSTHHOTO TOKA.
W3mepenne ynensHOTO
CONPOTHBIIEHHS PE3UCTHBHOTO
pOBOJA

1/

3UMHSAA

OIIK-1.2

34

Tema 4. DnekTpocTaTuka.
3aKOHBI MOCTOSIHHOTO TOKA.
OmnpeneneHne COMPOTUBICHUS
C TIOMOIIBI0 MOCTa YHUTCTOHA

1/
3UMHSIS

OIIK-1.2

3.5

Tema 4. DnekTpocraTka.
3aKOoHBI MOCTOSIHHOTO TOKA.

1/

3UMHASA

OIK-1.1,
OIIK-1.2




Koncnexr, pemenue 3axad,
MOJTOTOBKA K 3aIIUTE
nabopaTopHBIX padoT, K
MPaKTUYECKUM 3aHITHIM

3.6

Tema 5. MarautHoe moiie.
SIBneHue AIeKTpOMarHUTHOM
UHAYKLIUHU. 3aKOHBI
Makcesia

1/
3UMHSS

OIIK-1.1

3.7

Tema 5. MarautHoe nose.
SIBneHue 3NEeKTPOMarHUTHOM
HUHIYKIUHU. 3aKOHbI
Makcsemia.

Ornpenenexnue
TOPU3OHTAIBLHON
COCTaBJISIONIEH BEKTOpa
WHIYKIAH MAarHUTHOTO IOJIS
3emiu

1/
3UMHSAS

OIIK-1.2

3.8

Tema 5. MarautHoe moJie.
SIBneHue »IeKTPOMarHUTHOM
WHIIYKIIUU. 3aKOHBI
Makcgseia.

Koncnexr, penienue 3anad,
ITOATOTOBKA K 3aIlUTE
nabopaTopHO# paboTEL, K
MPAaKTHYECKUM 3aHITUSIM

1/
3UMHSS

OIIK-1.1,
OIIK-1.2

Pazpnen 4. Kojiedoanus n
BOJIHBL. OnTKa. OCHOBBI
KBAHTOBO! MEXaHMKH

1/
3UMHSAS

16

OIIK-1.1,
OIIK-1.2

4.1

Tema 6. MexaHn4eckue u
JNEKTPOMATHUTHBIE
KOJICOaHMSI ¥ BOJIHBL.
Boanosas onrrka

1/
3UMHSSA

OIIK-1.1

4.2

Tema 6. Mexanudeckue u
3IEKTPOMArHUTHBIE
KOJICOAHHS U BOJIHBL
BonHoBas ontuka.
OnpeneneHue yCKopeHust
CBOOOIHOTO TaIeHHS TIPU
oMo 000POTHOTO
MasTHHKA.

1/
3UMHSS

OIIK-1.2

43

Tema 6. MexaHndeckue u
3IEKTPOMArHUTHBIE
KOJICOAHHSI ¥ BOJTHBI.
BosHoBast onTHka.
OmnpeneneHne AIHHBI
CBETOBOM BOJIHEI C TTOMOIIBIO
JTUQPaKIMOHHON PEeNIeTKH

1/
3UMHSSA

OIIK-1.2

44

Tema 6. Mexanudeckue u
3JIEKTPOMArHUTHBIE
KOJICOAHHSI ¥ BOJTHBI.
BosHoBast onTHka.
Onpenenenye KOHICHTPALUH
pacTBopa caxapa ¢ MOMOIIBI0
MOJIIPUMETPa

1/
3UMHSSA

OIIK-1.2

4.5

Tema 6. MexaHndeckue u
3JICKTPOMarHUTHBIE
KOJIcOaHUs U BOJIHBI.
BonHoBas onTuka.

KoHcnexr, pemenue 3anady,
MOJITOTOBKA K 3aIIUTE
nmaboparopHoil  paboTBI, K
MPaKTHYECKUM 3aHITUSIM

1/

3UMHAA

OIIK-1.1,
OIIK-1.2

4.6

Tema 7. B3aumopeiicrsue
CBETa C BEIIESCTBOM.
KBaHToBast npupoaa
M3JTy4eHUS

1/

3UMHAA

OIIK-1.1

4.7

Tema 7. B3aumopeiicrsue
CBETA C BEIIECTBOM.
KsanToBas npupona

1/

3UMHASA

OIIK-1.2




M3ITy4CHUS.
H3ydeHue sSBICHUSI BHEILHETO
¢dororddekra

4.8

Tema 7. B3aumopeiicTeue
CBETa C BEIICCTBOM.
KsanToBas npupona
U3ITyYEeHHUS. 1/ OIIK-1.1,
Koncnexr, pemenue 3anad, 3UMHSIS OIIK-1.2
MOJTOTOBKA K 3aIUTE
nabopaTopHOH paboTHL,
MPaKTHYECKOMY 3aHATHIO

Paznen 5. KBanrtoBas
MexaHuka. ®u3zuka atoma.
OcHoBbI GU3UKH TBEPIOIro 1/ OIIK-1.1,
TeJ1a. DJIEMEHTBI s11ePHOM 3UMHSASA OIIK-1.2
¢usuku u puzuku
3J1eMEeHTAPHBIX YACTHIY

5.1

Tema 8. OCHOBBI KBAHTOBOM
MCXaHUKHU. OCHOBBI TCOPpUU 1/

P 1 2 | 2 4 OIK-1.1
aromMa. OCHOBBI (1)I/I3I/IKI/I 3UMHSAS

TBEPAOIo TCa.

52

Tema 8. OCHOBBI KBAaHTOBOM
MexaHuKd. OCHOBBI TEOPUH
atoma. OCHOBHI HU3NKH T
TBEPJOrO Tea. 1 4 4 OIIK-1.1
3UMHSIS

Koncnexr, pemenue 3anay,

MOJTOTOBKA K MPaKTHYCCKOMY
3aHSATHIO

53

Tema 9. ®uznka aTOMHOTO U

spa. DIeMeHTapHbIe 1 1 1 4 OIIK-1.1
3UMHSIS

YACTHIIEL.

54

Tema 9. ®usuka aToMHOIO

saapa. DneMeHTapHBIC 1

YaCTHIIBI. 1 2 OIIK-1.2
3UMHSIS

M3yuenue cnexTpos

BOJIOPOJIA U TEITHsI

5.5

Tema 9. ®usmka aToMHOTO
smpa. DneMeHTapHBIe
YACTHUIIBL. 1/

! 1 2 OIK-1.2
Nzyuenne TPEKOB 3UMHSS
3apsHKEHHBIX YaCcTHI[  T10

TOTOBBIM (poTorpadusm

5.6

Tema 9. ®usuka aTroMHOTO

sapa. DrneMeHTapHbIe

YaCTHIIBL.

KOHCIIIISKT, pellleHne  3ajau, 1 4 I/ 4 OIIK-1.1,
3UMHSIS OIIK-1.2

MTOJITOTOBKA K 3aImre

nmabopaTopHOi paboTsr,

MPaKTHYECKOMY 3aHSTHIO

BrinonHeHne KOHTPOJIBLHOM 1/ OIlK-1.1,
paboThI 3UMHSS OIlK-1.2

dopma IPOMEKYTOUHOH | 36 1/ 18 OIlIK-1.1,
aTTECTaIlUH - DK3aMEH 3UMHSS OIIK-1.2

* Kox uHauKaTopa JOCTHIKEHUS KOMIIETEHIIMHM MPOCTABISETCS WU JJS BCErO pasjiena Wi Ut
KaKJIOM TEMBI WU JJI KKJIOTO BUJIa PaOOTHI.

5 ®OHJl OHEHOYHbBIX CPEACTB JJIsA MTPOBEAEHUSA
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUU OBYYAIOIIUXCA MO AUCIUIIJIIMHE

(DOH,H OLCHOYHBIX CPEACTB [JIs1 NPOBCACHNA TCKYIICI'O KOHTPOJIA YCIIEBAEMOCTHU U HpOMe)KyTO‘IHOﬁ aTTeCTallun

1o JucuuIuIiHe oopMiieH B Buae npriokeHust Ne 1 x paboueil mporpaMme AUCIUITIIMHEI M pa3MeIIeH B AIEKTPOHHOMN
nHPOPMaMOHHO-00pa3oBaTensHON cpene MHCTUTYTa, TOCTYTHOM 00yJaromeMycs 4epe3 ero JINIHbIH KaOMHET




6 YHEBHO-METOANYECKOE U THPOPMAIIMOHHOE OBECIIEYEHUE

JUCIHUATLITAHBI

6.1 YueOHas quTepaTypa

6.1.1 OcHoBHasi TUTEpaTYpa

Bubnuorpaduueckoe onncanue

Koi-Bo 3k3.
B OnOIIMOTEKE/
OHJIAMH

6.1.1.1

Kpatxkwuii kypc obme#t ¢pusukn : yaedbnoe nmocodue / M. A. Crapoctuna, E. B. Bypzosa,
O. U. Kougpatsesa [u 1p.] ; MurnCcTEpCcTBO 00pa3zoBanus U Hayku Poccun, Kasanckuit
HallMOHAJIbHBIN UCCIIENOBATENbCKUNA TEXHOJIIOTMUECKUN YHUBEpCUTET. — Ka3aHs :
Kaszanckuii HalMoHaNbHBIN UCCIIEN0BATEILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET
(KHUTY), 2014. — 377 c. : nn., rpad. — Pexxnm moctyma: mo moamucke. —

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

(nata obpamenus: 10.05.2023)

OHJIAH

6.1.1.2

Tpodumora T.1. Kypc ¢pusuku: yuedbHoe nmocobue aist By30B. — M.: Breicuias mkoina,
2008 (mepeusa. 1985, 1990, 1998, 1999, 2000, 2001, 2004, 2007)
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6.1.1.3

[amupo, C. B. Kypc ¢usuku : yueoHoe nocodue / C. B. Ilamupo ; Y dpumckuii
roCy/IapCTBEHHbIH yHUBepcHUTeT 3KoHOMHKH U cepBuca (YI'YOC). — Ya : Y pumckmii
rOCy/apCTBEeHHBIN YHUBEPCUTET SKOHOMHKH U cepBuca, 2013. — 248 c. : cxem. — Pexxum
noctyna: mo nmoamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=445140 .
— bubmmorp. B kH. — ISBN 978-5-88469-613-6. — TeKCT : 27IEKTPOHHBIH.

(mata obpamenus: 10.05.2023)

OHJIAMH

6.1.2 /lonoJIHUTE/IbHAA JIUTEPATYpPa

Bubmmorpadudeckoe onrcaHue

Koi-Bo 3k3.
B OnOIIMoTeke/
OHJIAH

6.1.2.1

Bapcyxos, B. . MonexynsipHas ¢pu3nka 1 Havyana TEPMOJIMHAMUKH : yaeOHoe mocooue /
B. 1. Bapcykos, O. C. Imurpues ; TaMOOBCKHI TOCYTapCTBEHHBIN TEXHIICCKHIA
yHHUBepcuTeT. — Tam60B : TaMOOBCKUI rOCy1apCTBEHHBIM TEXHUUECKUI YHUBEPCUTET
(TT'TY), 2015. — 128 c. : ni., Tadi., cxeM. — Pexxum gocrymna: 1o noAmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=444634 — bubmuorp. B ku. — [ISBN
978-5-8265-1390-3. — Texcr : 3JeKTPOHHBIH.

(mara obpamenust: 10.05.2023)

OHJIAMH

6.1.2.2

Jy6posckui, B. I'. MexaHuka, TepMOAMHAMUKA U MOJIEKYJIIpHast pHU3MKa : COOPHHUK
3a/1a4 ¥ MpUMEpPHI UX pernenust : yaeoHoe mocodue / B. T'. [Iy6posckwuii, I'. B. Xapnamon
; HoBocnOMpCKwii TOCyJapCTBEHHBIN TEXHUUECKUN YHUBEPCHUTET. — 2-€ U3JaHHE, HCIIP. U

nort. — HoBocubupck : HoBocHOMPCKUA TOCYJapCTBCHHBI TEXHUUSCKUI YHHBEPCHUTET,
2015. - 184 c. : cxem. — Pexxum foctyna: no NOANUCKe. —
URL: https://biblioclub.ru/index.php?page=book&id=438309 — bubmmorp. B ka. — ISBN
978-5-7782-2686-9. — TekcT: AIEKTPOHHBIH.
(mara obpamenus: 10.05.2023)

OHJIAMH

6.1.2.3

3amanoBa, ['. 1. Mexanuka u MosieKkyJisipHas Ghusuka : yueoHoe mocooue /
I'. W. 3amanoga, P. P. lladees. — Mocksa ; bepaun : J{upekr-Menua, 2015. — 52 c. : un.
— Pexum nocryna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=272315 — ISBN 978-5-4475-3894-
1.—DOI 10.23681/272315. — TeKcT: 3JEKTPOHHBIH.
(nara obpamenust: 10.05.2023)

OHJIAMH

6.1.2.4

Kysznenos, C. 1. CnpaBounuk 1o ¢usuke : yaedHoe mocodbue / C. U. Kysznenos,

K. 1. Porosun ; MunucrepcTBo obpasoBanus Poccuiickoit @enepanun, HarmonansHbIi
nccnenoBarenbekuit Tomckuii rocynapersennslid yausepeuter (HU TI'Y). — Tomck :
WznarensctBo ToMCKOro nojaurexHu4deckoro ynusepcurera, 2014. — 220 c. : ., tad.,
cxeM. — Pexxum octymna: no noamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=442117 — bubnumorp. B kH. — ISBN
978-5-4387-0443-0. — Texcr : 37EKTPOHHBII.

(mara obpamenus: 10.05.2023)

OHJIAMH



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

Oouiast husmka : MOJeKyIsApHas (U3KMKa U TePMOAMHAMUKA. ATOMHAsI, KBAHTOBAasI U
snepHas pmsuka. duzuka TBEpIOTO Tena : yuedHoe mocodue / 0. M. I'onoBuH,
1O. I1. JIsmmenko, B. H. Xonoanmun, B. M. ITomukapmos ; TamOoBCKwmiA
TOCyIapCTBEHHBIN TeXHUUECKUH yHIUBepcUTeT. — TamO0B : TamOoBCKuUit

6.1.2.5 rocynapcTBeHHbIN TexHnaecknit yausepcuret (TI'TY), 2013. — 96 c. : wi. — Pexxum OHJIAWH
JOCTYTA: TI0 MOJIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=277709 — bubmuorp. B kH. — TekcT
: DJIEKTPOHHBI.
(mara oopamenus: 10.05.2023)
YeproB A.I'. BopoObeB A.A. 3amaunuk no gusnke: Y4eOH. mocodue 10s BTy30B. — 8-¢
6.1.2.6 u3[., nepepad. u nom. — M.: UznatenbctBo Pu3nko-MaTeMaTuickoi mureparypsr, 2006. 100

— 640 c. — ISBN 5-94052-098-7

.1.3 YueOHo-MeToan4eckue pa3padoTku (B T. Y. IJIs1 CAMOCTOSITEJILHOI padoThl 00y4alommuxcsi)

Kon-Bo 3Kk3.
Bubnuorpaduueckoe onncanue B Oubanorexe/
onynaitn/9MO0C
Bunorpanosa JI.B., Hukutun B.M. ®@uzuka. Yacts 1. OCHOBBI MeXaHUKU
METOAMYECKIE YKa3aHHs Ha MPAKTHICCKHE 3aHATHAM JJIS CTyICHTOB OYHOM M 3a09HON
6.13.1 (hopM 00yUeHHUS BCeX HHKCHEPHO-TEXHIICCKHUX CIICIIUATBHOCTSH.— 2-€ U3, CTep. - 20/onmnaita/
UYura: 3a6MKT, 2016. —43 c. [DnexTpoHHEIH pecypc]: 91OC
http://zabizht.ru/cgi-bin/viewer.pl?book id=20579.pdf
(mata obpamenns: 10.05.2023)
Bunorpanosa JI.B., Hukutia B.M. ®m3nka: yuyeOHO-METOIUYECKOE TOCOOHE 110
BBITIOJTHEHHIO KOHTPOJIBHOM paboThI JJ1sl CTYACHTOB 3a04HOM (popMbl 00yUdeHNUs
cnermanbHocTel 23.05.04 «DkcryaTaius xeae3HbIx Aopory, 23.05.06
«CTpOUTENBCTBO JKEJIE3HBIX JOPOT, MOCTOB M TPAHCHOPTHBIX TOHHENEH». — YuTa: N
6.1.3.2 3a6IKT, 2019, — c. 63 onnaitn/ DUOC
[DnexkTpoHHBIi pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=26703.pdf
(mata obpamenus: 10.05.2023)
Hukurna B.M. Mexannka. MonexyispHas (pru3nka U TepMOIHHAMUKA: Ta00paTOPHBII
mpakTUKyM: yaeOHoe mocodue / B.M. Hukutug, JI.B. Bunorpamosa, A.A.
Kanamunkos, M.C. UBanos. — Uura: 3a0MKT, 2016. — 137 c. ISBN 978-5-9908859-8-1 60/onnaiin/
6.1.33 N
[DnexkTpoHHBI pecypc]: 9U1O0C
http://zabizht.ru/cgi-bin/viewer.pl?book id=21632.pdf
(mata obpamenns: 10.05.2023)
Hukurun B.M., Asceenxo H.Jl., Bunorpanosa JI.B., Konosanosa H.A.
DJIeKTPOMArHUTHOE M3JIy4eHUE U 0e30MacCHOCTh YeIoBeKa: yueOHoe nmocooue At
CTYZETOB BCEX CIIEIHATIbHOCTEH U (popM o0ydeHH no aucruiuinHaM «be3omnacHoOCTh
KHU3HEICATeTbHOCTIY, «Du3nkay, «TexHnka 6e30macHOCTY, «KOI0TuA», «OXpaHa N
6.13.4 Tpynay. Unra: 3a6KKT, 2016, — 129 . onaiis/ SHOC
[DnexkTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23527.pdf
(mara obpamenus: 10.05.2023)
Hukurina B.M., Bunorpazgosa JI.B. ®usnka: nmpaktukym: yaeOHOE TocoOue 1mo
BBITTOJTHEHHIO MTPAKTUIECKUX padoT 1o AucIuIuTnHe «Du3nkay Uil CTYACHTOB
cnenuanbHocTel 23.05.04 «QkemnyaTanus Keae3Hblx gopory, 23.05.06
6135 «CTpOUTENBCTBO KEJE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEIICH. — TIEPEH3I.. 2/onnaiin/
T crepeot. — Unra: 3a61KT, 2019. —c. 114 910C
[DnexkTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book _id=26706.pdf
(mara obpamenus: 10.05.2023)
Hukutoa B.M., Bunorpaznosa JI.B. ®usuka: yae6HO-MeToARIECKOE TOCOOHE TIO
BBITIOJTHEHUIO CAMOCTOSITENILHBIX pa0doT /I CTY/IEHTOB criennanbHocTel 23.05.04
«DKCIUTyaTaIus XeIe3HbIX Jopory, 23.05.06 «CTpouTenbCcTBO KeNe3HBIX JOPOT, MOCTOB
6.1.3.6 U TPAHCIIOPTHBIX TOHHENe». — Yuta: 3a61XKT, 2019. —c. 80 onnaitn/ SUOC

[DnexTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=26810.pdf
(nara obpamenus: 10.05.2023)



https://biblioclub.ru/index.php?page=book&id=277709
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://zabizht.ru/cgi-bin/viewer.pl?book_id=26703.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
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26706.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=26810.pdf

6.1.3.7

Hukutun B.M., Bunorpanosa JI.B., Kanamnukos A.A.,

HBanoB M.C. DIEKTpHYECTBO U DJIEKTPOMATHETH3M: JTA0OPATOPHBINA MPAKTUKYM. YacTh
2: yaebHOe mmocodue 1mo nuctuininae «DU3uKay IS CTYISHTOB HH)KCHEPHO -
TEXHUYECKUX crienuansuocteit. — Yura: 3a0MKT, 2017. — 108 c.
[OnexTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23561.pdf
(mata obpamenns: 10.05.2023)

5/ounaiin/
DUO0C

6.1.3.8

Hukurun B.M., Bunorpanosa JI.B., Kanamnaukos A.A.,
Poze C.H., Ulynera I'.I"., UBarnoB M.C. Ontuka. OCHOBBI KBAHTOBOW (hU3UKHU:
n1a00pATOPHBIH MPAKTUKYM: YIeOHOE MOCcoOue Mo AUCHUILIHHE «Du3ukay 1t
CTYJIEHTOB HHXXEHEPHO-TEXHUUECKUX cnernuansHoctei. — Uura: 3a6MKT, 2018. — 171 c. 12/onnaiin/
— ISBN 978-5-9500770-9-8 SUO0C
[DnexTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23528.pdf
(mata obpamenns: 10.05.2023)

6.1.3.9

Hukutina B.M.. OCHOBBI BOJTHOBOIT ONTHKH ¥ KBAHTOBOW MEXaHUKH: ydeOHOe mocobune
o aucrumuinHe «Pu3nKa» U CTYASHTOB OYHON M 3a09HOM (hopM 00ydIeHHUs
WH)KEHEPHO-TeXHUUECKUX cnenuanbHoctelt / B. M. Hukurun, JI.B. Bunorpagosa. — 2-¢
u31., crepeotT. — Ynra: 3a6MKT, 2016. — 168 c. — ISBN 978-5-99008860-5-6
[DnexTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=23519.pdf
(mara obpamenus: 10.05.2023)

54/ounain/
DUO0C

6.1.3.10

ynera I'.T"., Hukutua B.M. ®usuka. Yacts 2. MonexysspHas Gpuzuka u
TEPMOAMHAMUKA METOANYECKUE YKa3aHHUs Ha MPaKTHUUECKHUE 3aHATHAM Ui CTYACHTOB
OYHOI1 1 3204HOM (popM 00yUYECHUS BCeX MHKEHEPHO-TEXHUUECKUX CHenUaIbHOCTEH. — 3-
e u31., crep - Uura: 3a6MKT, 2016 — 23 c.

[DnexkTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=20539.pdf
(mata obpamenus: 10.05.2023)

19/ounaiin/
DUOC

6.2 Pecypcbl HHGOPMALMOHHO-TeJIEeKOMMYHHKAIMOHHOM ceTu «MHTepHeT»

6.2.1

ACY bubmmnorexa 3a0MKT http://zabizht.ru

6.2.2

OBC "VYauBepcurerckas onbmmoreka Online" http://biblioclub.ru/

6.3 IlporpammHoe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmMHoe o0ecnieyeHue

Microsoft Windows 7 Professional, mumensus Ne 49156201, rocymapcrBenssiii konTpakt ot 03.10.2011 1.

6.3.1.1 Ne 139/53-0AD-11
Microsoft Office 2007 Standard, mumensus Ne 45777622, rocymapctBeHHBIH KOHTpakT oT 10.08.2009 .
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, munen3ust Ne 44718393, rocynapCTBeHHBIH KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08
6313 Sunexc. bpaysep. IlpuknagHoe nporpaMMHoe oOecriedyeHne odmiero HazHadeHus, OQUCHBIE NPUIOKEHUS,
T JIUIIEH3Us — CBOOOTHO pacpocTpaHseMoe IporpaMMHoe obecriedeHue mo gurer3nd BSD License
6314 ACY «bubmuoteka», CBHUAETENBCTBO O TOCYIAapCTBEHHOM perucTpamuu mporpaMmsl s OBM
T Ne 2009611107, 3apeructpuponano B Peectpe nporpamm it 9BM 19.02.2009
63.15 Bl ACY «bubnmorexa», CBHAETENHCTBO O TOCYJapCTBEHHOM perucTpanuu mporpammsl mis OBM

Ne 2009620102, 3apeructpuponano B Peectpe nporpamm s 9BM 27.02.2009

6.3.2 Cnenuaau3upoBaHHoOe NPOrpaMMHoe odecrieyeHne

6.3.2.1 | He npenycmoTpeno

6.3.3 NndopmanuoHHbIe CIPABOYHbIE CHCTEMbI

6.3.3.1 | He mpenycmoTtpeno
6.4 IIpaBoBbIe M HOPMATHBHBIE JOKYMEHThI
6.4.1 | He npexycmoTpero
7 OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HI,
HEOBXOJINMOM JIJIsSI OCYIIECTBJEHHUS YYEBHOI'O ITPOIIECCA
O JUCHUAILINHE
1 YueOHblit u naboparopusiii kopryca 3a0MKT UpI'YIIC naxomsarcs mo anpecy: 672040, 3abaiikanbckuid
Kpaif, ropox Yura, ynuna MaructpansHas, 1oM 11
VYuebnast ayauropuss 417 paiust TpOBEAEHUs JICKIMOHHBIX W IPAKTHYECKUX 3aHATHH, TPYNIOBBIX U
5 WHANBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS M MPOMEXYTOYHOH aTTECTalllH, YKOMIIEKTOBAaHHAS
CHEeNMANM3UPOBAaHHOH MeOeIpl0 M TEXHWYECKHMMH CpencTBaMH o0OydeHHs (HOYTOyK (TIEpeHOCHOIN),
MYJBTHMEANANPOCKTOP, D3KpaH), CIYXAIIMMH JUIsI TpeAcTaBiIeHHs ydeOHoN wuHopmanmu Oombmion



http://zabizht.ru/decanat/lek_lib.pl?mode=select&kafedra=13&bid=23561&discip=5&prepodsgohere=vinogl&element=16
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
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://asu.zab.megalink.ru/decanat/?mode=select&kafedra=13&bid=20539&discip=5&prepodsgohere=vinogl&element=16
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/

aymuropuu. JlJis TpOBeNCHHsS 3aHATHH JICKIMOHHOTO THIIA WMEIOTCS YYeOHO-HArISIHBIE MOCOOUS
(TIpe3eHTanINy, TUTAKATHl), 00ECIeYNBAIOIIAE TEMAaTHUECKUE HILTIOCTPAIIH COACPKAHNS JUCITUTLIIMHEI

YuebHas aymurtopus 403 nausd TpoBeACHWS JNEKIUOHHBIX W TPAKTHYSCKUX 3aHATHH, TPYNIOBBIX W
WHIUBHIYalIbHbIX KOHCYJIBTalMH, KypCOBOTO NMPOEKTUPOBAHUS (BBIIOIHEHHS KYpPCOBBIX padoT), TEKYIIETO
KOHTPOJISI W TPOMEXKYTOYHOW AaTTeCTalWH, YKOMIUIEKTOBAaHHAs CICIHAIN3UPOBAHHON MeOenpio u
TEXHUYECKAMH CpeACTBaMH 00y4eHus (HOyTOYK (TIepeHOCHOIT), MyJIbTUMEANATIPOCKTOP, IKPaH), CIyKaIIUMA
JUT TIpEe/ICTaBICHUS ydeOHoW mHpopMaruu O6onpmoi aynautopud. s mpoBeneHHus 3aHATHN JICKIIMOHHOTO
THIIAa HMMEIOTCSl y4eOHO-HATILIIHbIE TOocoOns (TPEe3eHTaluy, IIaKaThl), OOECIeUnBAIOIIIE TEMAaTHYECKHE
WUTIOCTPAIMU COJIep)KaHHS JUCIUIUINHEI

VYueOHas ayautopusi 418 s mpoBeneHHs JICKIMOHHBIX M NPAKTHYECKUX 3aHATHH, TPYNIOBBIX |
UHAUBUAYAJIBHBIX KOHCYJBTAIUH, TEKYLIETO KOHTPONIS M MPOMEKYTOUHOH aTTecTallH, YKOMIJIEKTOBaHHAS
CTELUAIN3UPOBAHHONH MeOENbl0 W TEXHWYECKUMH CpeACTBaMH o0ydeHus (HOYTOYK (TIepeHOCHOIH),
MYJIBTUMEAHAIPOEKTOP, JKpaH), CIyXallUMH s TpejacTaBieHus ydeOHOH uH(opMmanmu OobLIOi
ayautopuu. s TpoBeAeHUWs 3aHATHH JIEKIMOHHOTO THIA HMEIOTCS y4eOHO-HArjsiHble HOCOOMs
(mpe3eHTanuy, MJIaKaThl), 00eCIeYNBAIOIINE TEMATHYECKHE HILTIOCTPALIMH COAEPIKaHUS TUCIUIIITMHBI

VYueOHas ayautopuss 406 Uit TPOBENEHMS NPAKTUYECKUX 3aHATHH, TIPYNNOBBIX W HHAMBUAYAJIBHBIX
KOHCYNIbTAllMi,  TEKyllero  KOHTPOJIA M  NPOMEXYTOYHOH  aTTeCTallMM,  yKOMIUICKTOBaHHAs
CHEIMANM3UPOBAaHHOH MeOeIpl0 M TEXHHYCCKHMH CpeacTBaMu oOydeHHs (HOYTOYK (TIepeHOCHOH),
MYJBTHMEANATIPOCKTOP (IIEPEHOCHOM), 3KpaH (IIEPEHOCHOW)), CIYXKAIUNMH [UIA TIPEICTABICHHUS YIeOHOMH
uHbOpManuu O6oybmoil ayauTopun. s NpoBeneHNUS NPaKTHYCCKHX 3aHATHH UMEIOTCS yueOHO-HarIsiAHbIC
nocoOus  (Ipe3eHTaluH, IUIAKaTbl), OOCSCICYMBAIONIME TEMATHYCCKHE MJUTIOCTPAUK  COICpIKAHHS
JICIUILTHHBI

VYuebOnast ayauropusi 312 mis mpoBeleHHs NMPAKTUUECKUX 3aHATHH, 1abopaTOpHBIX paboT, TPYNIOBBIX U
UHIUBUAYAIBHBIX KOHCYJIBTAIlMM, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHON aTTecTaluM, YKOMIIEKTOBaHHAs
CTHeUUaIN3UPOBAHHONW MeOENIbl0 W TEXHWYECKUMH CpeICTBaMH o0ydeHus (HOYTOYK (TI€peHOCHOIH),
MYJbTHMEAUATIPOCKTOP (MIEPEHOCHOM), SKpaH (TIEPEHOCHOIT), OJIOKH 3JICKTPOHHBIC, YCTAHOBKA JIJIsI H3MEPCHUS
BSI3KOCTH TpaHC(OPMATOPHOTO Maciia, IITAHTEHIMPKYJb, MHUPOMETpP, YCTAaHOBKa JabopaTopHas «MammHa
ATByzna», ycraHoBKa ais ompeneneHus koddguuuenra Bszkoctd DIIT-1, ycraHoBka Al OnpeAeieHUs
OTHOIIICHHS YAETbHBIX TEIUIOEMKOCTEH BO3IyXa IpPH IOCTOSHHOM AABJICHHH, YCTAHOBKA IUISI ONPENCIICHHS
sHTponnu npH 1iasieHun onoBa OIIT — 1-11, ycranoBka maboparopHas «MasTHuK MackBeiiay, yCTaHOBKa
nabopatopHas «MasTHUK HaKJIOHHBIH», ycTaHOBKa JlabopatopHas «CoymapeHusl IIapoB», YCTaHOBKa IS
OTIpEZICTICHUsI BpallaTeNbHBIX JABIKeHHH O0epOeka, MHUKpomabopaTopusi IO MOJEKYJSIpHOH (H3HKe H
TepMOAMHAMUKe, Oapomerp, mabopaTopHblii Habop «TemoBele SBICHHSA», JAO0OpAaTOpHBI Habop
HCCIIEZIOBaHMS IIPOIIECCOB B ras3ax, yCTaHOBKa «KpyTWIIBHBIN MasTHHK»), CIy)KAIlUMH JUIS TIPEJCTaBICHHS
yueOHOM nHOopManuu OOIBIION aAyAUTOPUH

YuebHas aymutopus 313 qna mpoBeneHHMS NPAKTHUECKUX 3aHATHH, Ja0OpaTOpHBIX paboT, TPYNIOBBIX U
WHANBUAYAIBHBIX KOHCYJIBTAIUMH, TEKYIIETO KOHTPONIS M MPOMEXYTOYHOH aTTeCTallud, YKOMIIEKTOBAaHHAS
CTHEUUAIN3UPOBAHHON MeEOENIbl0 M TEXHHYECKUMH CpeICTBaMH o0ydeHus: (HOYTOYK (TI€peHOCHOIH),
MHTEPAKTHBHBIA KOMIUIeKC ViewSonic, BBIIPSIMHUTENH, TE€HEPATOPbl, NPUOOp H3YYEHHs THCTEepe3uca
(dheppoMarHuTHbIX MartepuajioB, moayiu PIID, ocummiorpader, HaOOp 1aOOPATOPHBIH «DIEKTPUYCCTBOY,
MOCT MOCTOSIHHOTO TOKa, YHHUBEpPCAIBHBIN CTeH] 10 (hu3uKe, MpuOOp Mara3uH CONMPOTUBICHUS, aMIIEPMETPEI,
BOJIbTMETPHI, PEOCTAThl, ycTaHOBKAa «/3MepeHMe yaenbHOTO CONPOTHBICHUS PE3UCTHBHOTO MPOBOAY,
ycraHoBKa «Du3ndecKkuii MasTHUK», ycTaHOBKa «OOOpPOTHBIM MasTHUKY ), CITy>KallMMHU IJIs TIPEICTABICHHS
y4eOHo#1 nHpopManuu OOIBIION ayTUTOPHUN

VYuebnast ayauropus 314 Uil mpoBeNeHMS TPAKTHUSCKUX 3aHATHH, J1aOOpaTOpHBIX padoT, TPYNIOBHIX U
WHIMBHYaJIbHbIX KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJIS W IMPOMEXYTOUHOH aTTeCTalliH, YKOMIUICKTOBaHHAsS
CHCIHATH3UPOBAaHHOH MeOeIpl0 W TEXHHYSCKUMH CpeAcTBaMH O0ydeHHs (HOyTOyK (IIepeHOCHO),
MHTEPAKTHBHBINA KOMIUIEKC ViewSonic, reHeparopbl, MUKPO JIaDOpaTtopusi MO KBAHTOBBIM SIBICHUSM, MOCT
MOCTOSIHHOTO TOKa, Habop criekTpaiibHbiX Tpyook CH-1, ocumutorpad, nonspumerp I1161, yHuBepcaibHbie
CTeH/ibl 110 (U3HKE, aMIIEPMETPbI, BOJILTMETPHI, JJabopatopHblii Habop «leoMeTpuuecKkas ONTHKay», MPUOOp
JUISL U3MEPEHHsl JUTMHBI CBETOBOM BOJIHBI, CIIEKTPOCKOI JIBYXTPYOHBIH 0€3 MOACTaBKH, ONTHYECKash MHKPO
naboparopusi, MUPOMETP), CAYNKAIMUMH JJIs IPEICTaBICHNS YaeOHOM HH(POPMAIUH OOJIBIION ayTUTOPUH

[omereHust sl CaMOCTOSTEIbHONW PaOOThl O0YYAIOIIUXCSl OCHAIICHBI CHEHUATM3UPOBAHHONW MeOenbio U
KOMITBIOTEPHOI TEXHUKOH, MOJKITFOUECHHON K MH()OPMAIOHHO-TEICKOMMYHUKAIMOHHOU cetn «HTepHeTY,
1 00eCTieueHbI IOCTYIIOM B DJIEKTPOHHYI0 HH()OPMAIIMOHHO-00pa3oBatenbHyto cpemy 3a0KT.

TTomerenus 1yt CaMOCTOSITEIPHON pabOThl 00YJIArOIIHXCSI:

— YHATAIBHBIN 34T,

~2.11,2.17

10

[Momemenne 3.25 s XpaHeHHS M TNPOQPHIAKTUYECKOTO OOCIY)XMBaHUS Y4eOHOro 00OpyHOBaHUS.
OCHAIICHHOCTh: KOMIIBIOTEPHI, PYYHOI ClIECAPHBIH HMHCTPYMEHT, DSJIEKTPOTEXHWYECKHH WHCTPYMEHT,
MIPUHAIICKHOCTH [T MalKH, MeOenb, y9e0HO-HarsITHBIE TIOCOOHS




8§ METOAUYECKHUE YKA3ZAHMUA JJIA OBYYAIOIIUXCS 110 OCBOEHHUIO

JUCIHUATLITAHBI

Bun yuebHoi
EITEILHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexus

Ha gnexmmsax oOywaromuecs TMOJYYarOT CaMble HEOOXOIUMEBIC JaHHBIC, BO MHOI'OM
JOTIONHSIOMIAE M KOPPEKTHPYIONIHEe YICOHHKH. YMEHHE COCPEIOTOYCHHO CIyIIaTh JIEKINH,
AKTUBHO, TBOPYECKH BOCIPUHUMATE U3JIaraeéMble CBEIACHUS SBISIETCS HEIPEMEHHBIM YCIOBHEM X
TITyOOKOTO ¥ POYHOTO YCBOGHMUS, a TAK)KE Pa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

Cnymanpe W 3amucCh JIKIMHA — CIOKHBIE BUABI paboThl. BHmMMarenpHOE ciymaHue u
KOHCIIEKTUPOBaHUE JIGKIWH  MpEANoyiaraeT HHTEHCHBHYIO  YMCTBCHHYIO JICATEIFHOCTH
oOyugaromerocs. Ciymmas JIEKIINH, HaJO OTBICYbCS IPU STOM OT MOCTOPOHHUX MBICIICH U JyMaTh
TOJILKO O TOM, YTO H3Jlaraer mpenojaaBatenb. KpaTkue 3amucu jeKiuil, KOHCIIEKTUPOBAHUE UX
MOMOTaeT YCBOUTh Marepuaj. BHuMaHHe yeloBeka HEeycTOunBo. TpeOyroTcs BOJCBBIC YCHIIHSA,
9TOOBI OHO OBLIO COCPENOTOYCHHBIM. KOHCIEKT SIBIICTCS MOJE3HBIM TOTJA, KOTJa 3alUCcaHo
caMoe CYIIECTBEHHOE, OCHOBHOE. DTO JOJKHO OBITH CIleNlaHO camuM oOydvaromumcs. He Hamo
CTPEMUTBHCS 3alucaTh JOCIOBHO BCIO JIeKIMIO. Takoe "KOHCHEKTHpPOBaHUE" MPUHOCUT OOJIbINe
Bpena, 4eM MoJjb3bl. HekoTopbie oOydaromuecs mpocsaT UHOTA JICKTOpa "duTaTh MOMeJICHHee" .
Ho nekuns He MOXKET MPEBPATUTHCS B JIEKIIUIO-IUKTOBKY. DTO OYeHb BpeaHAs TCHACHINS, HOO B
9TOM cllydae OOYYaIOIIMiCSd MEXaHMYSCKH 3alliChIBaeT OOJBIIOC KOIMYECTBO YCIBIIIAHHBIX
CBEJICHUH, HE Pa3MBIIILIAA Hall HAIMHU.

3anuch MEKIU PEKOMEHAYETCsS BECTH MO0 BO3MOXXHOCTH COOCTBEHHBIMU (POPMYITHPOBKAMHU.
JKemaTenmpHO 3ammMCh OCYIIGCTBIATH HA ONHOW CTpPaHHUIE, a CICAYIOIIYI0 OCTAaBIATH LIS
MpOpPabOTKH y4eOHOTO MaTephalia CaMOCTOSATENILHO B JOMAIIHHUX yCIoBUsAX. KOHCHeKT mydiie
MOJPAa3eNIATh Ha MyHKTHI, maparpadsl, coOMoaasi KpacHYI CTPOKy. [IpHHIMIHAIBEHBIE MECTa,
ompeneneHusi, GopMyJbl CISIyeT COMPOBOXKIATh 3aMEUAHMSIMHU: «BaXKHO», «0CO00 BAKHO» U T.II.
Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO «MapKorpaduio» (3HauKd, CUMBOIIBI), COKpALICHUS
cnoB. Paborass Hamx KOHCIEKTOM JICKIUH, HYXHO WCIOJh30BaTh HE TONBKO YYCOHHK, HO U
PEKOMEH/IOBaHHYIO JIOTIOJTHHUTENBHYIO JUTepaTypy. VIMEHHO Takas cepbe3Has, KpOMOTIUBAsI
paboTra ¢ JGKIMOHHBIM MAaTEpHAIOM IIO3BOJNUT TIIYOOKO OBNANeTh 3HAHUAMH. OyHKIUSA
oOyuJaroImerocst — He TOJIBKO IepepadoTaTh HHPOPMALUIO, HO M aKTHBHO BKIIIOUYUTHCSA B OTKPHITHE
HEU3BECTHOIO IS Ce0s 3HAHMUSL.

OOmue M yTBepIWBIIHECS B TPAKTHUKE MPaBHiA, M HPHUEMBl KOHCTIEKTHPOBAHUS JICKIIHH:
KoncnektupoBaHue JIeKIUil BeAeTCS B CIEIHMAIbHO OTBEJCHHOW IS 3TOTO TETPagH, KaskKIbId
JACT, KOTOPOW IOJDKEH HMMETh IOJIA, Ha KOTOPBIX IENAaloTCS MOMETKH W3 PEKOMEHIOBAHHOU
JTUTEPATyphl, TOMONHSIONINE MaTephal MPOCIYIIAHHON JEKIMH, a TakkKe MOJIYepKUBAIOIINE
0CcOo0yI0 BaXHOCTh TE€X WJIM MHBIX TEOPETHUECKUX MOJI0KeHUH. HeobxonuMo 3ammceiBaTh TEMyY U
TUIaH JEKIUH, PEKOMEHIYEMYIO IUTEPATYPY K TEME.

3anucu pa3fenoB JEKIUU JOKHBI UMETh 3ar0JIOBKH, MOA3aroJO0BKH, KpacHbIe CTpOKU. Jlis
BBIJIETICHUS Pa3/ielioB, BHIBOJIOB, ONPEEICHNH, OCHOBHBIX W€ MOXHO HCIOJb30BaTh I[BETHHIE
KapaHgam u ¢iomactepbl. Ha3BaHHbIC B JCKIMK CCHUIKH HA MIEPBOMCTOYHUKY HAI0 TOMETHTDH HA
MOJISIX, YTOOBI IIPU CAMOCTOSITEIBHOM paboTe HAUTH U BITUCATH HX.

B KOHCHeKTe MOCIIOBHO 3alHCHIBAIOTCS OIPEICIICHUS TOHSITHH, KAaTeropuid M 3aKOHOB.
OcTanpHOE OIHKHO OBITH 3alMCaHO CBOMMH clioBaMH. Kaknomy oOydaromemycss HEOOXOIUMO
BEIPA0OTATh U MCIIOB30BATh JOIYCTHMBIC COKpAIeHHS HanOojIee paclpoCTpaHEHHBIX TEPMIHOB
W HOHSATHUH.

B koHCHekT cneayeT 3aHOCHUTH BCE, 4YTO MpernojaBaTesib NUIIET Ha JOCKE, a TakKke
PEKOMEHTyeMbIe CXEMBbI, TAOJIUIIbI, TUArPAMMBI U T.1I.

Hamucanme koHCIEKTa JNEKUWH: KpPaTKO, CXEMaTHYHO, IOCJEN0BATeIbHO (QHKCUPOBATH
OCHOBHBIE TIOJIOKEHWUsI, BBIBOJABI, (GopmynupoBku. OO0OOIIEHMS; MOMeYaTh BaXKHBIE MBICIIH,
BBICTISITh  KJIIOUEBBIE CJIOBAa, TEPMUHBL [IpoBepka TEPMHHOB, TMOHATHA C IOMOIIBIO
SHITUKJIONIEANH, CIIOBApEH, CIIPaBOYHUKOB C BBHITUCHIBAHUEM TOJIKOBAHHHA B TeTpaab. O003HAYHUTD
BOIPOCHI, TEPMHUHBI, MaTepual, KOTOPbIA BBI3bIBAET TPYJHOCTH, IOMETUTh W MOMBITATHCS HANTH
OTBET B pEKOMCHIyeMoi mureparype. ECIM caMOCTOSTENBbHO HE ymaeTcs pa3o0parbes B
MaTepuaie, TO Heo0XoauMo CcQOpPMYIHPOBaTh BOMPOC H 3aJaTh IPETOAABATEIIO HA
KOHCYJITAIINH, Ha JTA0OPaTOPHOM 3aHSITHU

IIpaktuueckoe
3aHATHC

[TpakTHyeckoe 3aHATHE — BUJI ayJAUTOPHBIX YY€OHBIX 3aHITHH, LieJieHanpaBiIeHHas popma
OpraHM3aly y4eOHOTO Ipoliecca, NpH peaan3alid KOTOpol o0ydaromuecs Mo 3aaHMI0 U 110]
PYKOBOJICTBOM NpenojaBaTeisl BBIIOIHSIOT INpakTH4Yeckue 3agaHusa. IlpakTtudeckue 3ajgaHus
HalpaBleHBl Ha YIIyOJIeHHEe HAyYHO-TEOPETHUECKHMX 3HAHMA W OBJAJEHHE ONPEACICHHBIMU
MeTOAaMHU PaboTHI, B MpOIEcCce KOTOPHIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKHM BBITIOJTHEHHUS TEX
WIM WHBIX y4eOHBIX ACWCTBUM B maHHOW cepe Hayku. llpakTiueckme 3aHATHS pPa3BHUBAIOT
HayYHOE MBINUIEHHE W PE4b, MO3BOJLIIOT IPOBEPHUTH 3HAHMSA OOYYAIOIIMXCS, BBICTYMAIOT Kak




Cpe/CTBa ONEepaTUBHOI OOPAaTHOW CBS3M; LIENb NMPAKTUYECKUX 3aHATHH — YIiayOssTh, PacIlIupsTh,
JIETAIN3UPOBATh 3HAHMSA, TIOJTYUCHHBIE Ha JIEKIHMH, B 0000IIEHHOW (GopMe W COIEHCTBOBATH
BBIpAOOTKE HABBIKOB PO(ECCHOHANBHON JICSITEIEHOCTH.

Ha npakTudeckux 3aHATHSIX MOAPOOHO pacCMaTpPUBAIOTCS OCHOBHBIC — BOIPOCHI
JUICHUIUIMHBI, Pa30UpalOTCs OCHOBHBIC THIBI 3ajad. K KaXJIOMy MPaKTHYECKOMY 3aHSITHIO
CIIelyeT 3apaHee CaMOCTOSITENbHO BBIMOJHHUTH JOMAIIHEEe 3aJaHHE W BbIYYUTh JICKIIMOHHBIH
Mmarepuan K ciaenyroieii Teme. CHCTeMaTHYECKOE BBIMOJIHEHUE JOMAIIHUX 3aaHui 0053aTelIbHO
U SBJISIETCSI BAKHBIM (PaKTOpPOM, CIIOCOOCTBYIOIIMM YCIIENIHOMY YCBOGHHUIO THCIUILUIMHBL.

JlabopatopHoe
3aHATHEC

OCHOBHOW 1eNbl0  J1TabOpaTopHBIX padOT SBIIETCS TEOpETHYEecKoe OOOCHOBaHME,
HarJIIHOE W/WJIM OKCIIEPUMEHTAJbHOE MOATBEPXKICHUE W/WIN TPOBEpKa CYIIECTBEHHBIX
TEOPETUYECKUX MOJIOXKEHUN (3aKOHOB, 3aKOHOMEPHOCTEN) aHalu3 CYIIECTBYIOIIMX METOIUK U
METOJIOB UX peajn3aluu U T.1.

Hcxons u3 nenu, coepkaHueM Ja00paTOpPHBIX padoOT MOTYT OBIT:

- DKCIIEPUMEHTAIIbHAS IPOBEpKa POPMYJI, METOJMK PacdeTa;

- TIPOBEICHWE HATYPHBIX M3MEPEHHH CBOWCTB, pabOYMX MapaMeTpoB, PEXXHMOB PabOTHI
TIPY TIOMOIITH J1a00paTOPHOTO 000PYIOBAHNUS /TN CTCHIOB H MaKETOB;

- 03HAKOMJICHHE, aHAIIN3 U TEOPETHIECKUE BBIKJIAAKA 10 YCTPOHCTBY, IPUHLUITY ICHCTBHS
U crioco0aM 00CITy)KMBaHHS alllapaToB, AeTaJIeH MalllH, MEXaHH3MOB, IIPOIIECCOB IPOTEKAIOIINX
B HUX IIPH 3TOM U T.1.;

- HarnsAHas Tpadudeckas MHTEPIpETalus depTexel, cXeM, OObEMHBIX NOBEPXHOCTEH M
T.JI., BOCHPOU3BOJIUMBIX C TIOMOIIBIO CIIEIIMATN3UPOBAHHOTO MPOTPaMMHOTO 00ECIIeYCHUS;

- UMHTAIMOHHOE MOJEIMPOBAHUE MPOIECCOB, NMPOTEKAIOMIUX B CIIOXKHBIX XUMHUYECKHUX,
(U3MYECKHX, MEXaHUUECKHX, DIICKTPUIECKUX U NP. 00BEKTaX;

- YCTaHOBJICHHE U TOATBEPKACHUE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHMs IPOBEAECHHOIO
HKCHEPUMEHTA U PACCUUTAHHBIX 3HAUYEHUH) U T.1.;

- O3HAKOMJICHHE C METOJUKAMHU NPOBEICHHS 3KCIICPUMEHTOB, HAIJIAJHBIM yCTPOHCTBOM
CTEH/I-MaKETOB | TIp.;

- YCTaHOBJICHHE CBOWCTB BEIIECTB, MX KAUECTBEHHBIX M KOJIMUECTBEHHBIX XapaKTEPHCTHK;

- aHAIN3 PA3IMYHBIX XapPaKTEPUCTHK MPOLECCOB, B TOM YHCIIC IPON3BOJICTBEHHBIX U HHBIX
MPOLIECCOB;

- pacdeT mapaMeTpoOB Pa3NNYHBIX SBICHUH M MPOLECCOB, CMOJEIHUPOBATH KOTOPHIE HE
BO3MOYKHO B pEaJIbHBIX YCIOBHAX (HalpUMep, Ype3BblYaifHbIe CUTYaIlUH U TIp.);

- HaOJI0/IeHNe pPa3BUTHS SIBIICHUM, TIPOLIECCOB U JIp.

JlomyckaeTcsi MHOE cojiep)KaHue JTabopaTopHBIX paboT, ecinu 3TO OyJeT CrocoOCTBOBATH
peanu3aiuy 1eei u 3a1a4 AUCUUIUTUHBL U (OPMHUPOBAHHIO COOTBETCTBYIOIMX KOMITETSHIIHH.

ITo xapakTepy BBINOTHAEMBIX Ta0OPATOPHBIX PAaOOT BO3MOXKHBI:

- O3HAKOMHUTEIBHBIE PabOTHI, UCTIONB3YeMBIE I 3aKpeIUICHUs HU3y4eHHOTO
TEOPETHYECKOTO MaTeprabl;

- aHAJMTHYECKHE pabOTHI, NCTIOJIB3yeMble IS MTOJY4YEHHs HOBOWH MH(OPMAIMs HA OCHOBE
(hopMann30BaHHBIX METOIOB;

- TBOpYeCKHE pabOTHl, OPHEHTHPOBAHHBIE HA CaMOCTOSTENBHBIH BHIOOP TOAXOJOB
penIeHus 3aaad.

IIpu BBITIOTHEHNH 00YYAIOUTUMHUCS JTa0OPATOPHBIX PabOT ClEAyeT YIUTHIBATh, YTO HAPSLY
C OCHOBHOM IEJBI0 - IOJATBEPXKACHHEM TEOPETHUECKUX IOJOXKEHHUH - B XOJE BBITOJHEHUS
3a/1aHui y 00yJaromuxcs GOPMHUPYIOTCST JIOTIOTHUTEIbHBIC MPAKTUIECKUE HABBIKU OOpaIieHus ¢
HOPMAaTUBHO-TeXHUUYECKON noxymeHTauued, WEB u Internet pecypcamu u T.A., @ TaK:K€ yMEHHUS
paboThI ¢ pa3sNUYHBIMM MaKeTaMH, MpUOOpaMH, YyCTaHOBKaMH, JaOOpaTOPHEIM 00OPYIOBaHUEM,
anmaparypo, IIK, TIO u T.n., KOTOpblE MOIYT COCTaBJISATh 4YacTh HPO(ECCHOHATBHOM
MPaKTHIECKOW IOArOTOBKM, W  HAayYHO-HMCCIIE[OBATEILCKHE YyMEHHsS (UCKaTh, HAOIIONATh,
CPaBHUBATh, AHAIU3UPOBATh, YCTAHABIUBATh 3aBUCHUMOCTH, MOAEIMPOBATH, AEIaTh BBIBOABI U
00001IeHNs], CaMOCTOSITENEHO BECTH HCCIIEOBAHUE, OQOPMIIITH PE3yabTaThl M T.1.), a TaKKe
MPOEKTHO-U3bICKATENbCKHE, IPOOIEMHO-TTIONCKOBBIE, ITPOOJIEMHO-/ICSITENFHOCTHBIE M HHBIC
YMEHHUSL.

B memsx peanusanuy KOMIETEHTHOCTHOTO IIOJXO/@ IIPHU IIPOBEAEHHMH J1abOpaTOPHBIX
paboT  WCIONMB3YIOTCS AaKTHBHBIE M HMHTEPAaKTUBHBIE (OPMBI HMX NpoBeneHHs (oOydaromme
(hUITBMBI, IPE3EHTAIINH, [EJIOBBIE HWTPHI, pa300p KOHKPETHBIX CUTYAIMi MO0 UTOTaM NPOBEACHUS
nabopaTopHOH paboTHI, WHIWBHIyajJbHBIE TBOPYECKHE 3aJaHUs ¥ T.I.) B COYETAaHWH C
BHEAYIUTOPHON paboTo# 1yt GopMUPOBAHHS U PA3BUTHS KOMIETEHIIH 00yJaromnuXCs.

JlabopaTopHast paboTa ABISETCA TAKUM BHIOM Y4EOHOTO 3aHATHS, KOTOPHIH MMPOBOIUTHCS
B CIEHMUAJBFHO OTBEACHHOM IIOMeIIeHWH. J[marcs 3aHATHS HE MeEHee OByX dYacoB. Kpome
CaMOCTOATENBHOM PadOTHl 00yUaroIMXCsl, HEOOX0AUM M MHCTPYKTaX IperojaBaTese, a Takxke
COBMECTHOE 00CYK/ICHUE BHIITOJIHEHHOH PabOTEHI.

[Ipexne, 4eM NPUCTYNHTh K JIaOOPATOPHBIM 3aHATHSAM, OOYYarOIIMMCS HEoOXO0AMMO




noBTOpUTH Teoputo. Kakpas nabopatopHast paboTa OCHalleHa METOAMYECKUMH YyKa3aHUSIMHU,
pa3paboOTaHHBIMHU NIPENOAABATEIIMH, BEYIIHMH IUCIUILIHHY.

JlabopartopHble pPabOTBI MOKHO YCJIIOBHO Ppa3ZelIUTh Ha HECKOJIBKO BHJIOB TAaKHX, Kak
PETPOIYKTUBHBIE, ITIOMCKOBBIE M YaCTHYHO-TIOMCKOBBIC. [IpM NpoBedeHHH pPenpoayKTHUBHBIX
mabopaTopHEIX paboT oOydaromuecs TIONB3YIOTCA IMONPOOHBIMH  WHCTPYKLIUSAMH, T
chopMynHpoBaHB:  [enb  JabopaTOpHOH  paboThl, OO0BACHeHWA  (Teopws,  TJIaBHBIE
XapaKTepUCTUKH), 00OpYHOBaHHE, ammaparypa, OMHUCAHWE MaTepHaloB, NMOPSIOK BBHITOJTHEHUS
paboT, TabJIUIIbl, BBIBOJIBI, KOHTPOJILHBIE BOIIPOCHI U HY>KHasl JINTEpaTypa.

[Ipn YacTHYHO-TIOMCKOBHIX J1a0OpAaTOpHBIX paboTrax OT oOOydaromuxcst TpeOyroT
CaMOCTOATENLHOIO TI0/IX0/Ia K BBINOJIHEHHMIO 3aJaHusl, TO €CThb MM HEOOXOJMMO CaMuM
OCYLIECTBIISITh AEHCTBUS, MOAOUPATh CIIPABOYHYIO U CIICLHAIBHYIO JINTEPATYPY U IPYroe.

[Tpn mouckoBbIX J1aOOpaTOpHBIX paboTax OOydYaroIIMecs CaMd PelIaloT HOBYIO IS HHUX
npo06JieMy, pyKOBOJICTBYSICh TOJIBKO CBOUMH T€OPETUYECKUMHU 3HAHUSIMU.

KauectBenHast maboparopHas paboTa MpEACTaBIAET COOOH COONIONEHHE BCEX TpPex
METOAMK, Korna o0ydarommuiicsi, onupasch Ha cOOCTBEHHOE MHEHHUE M B3TJIAABI IperofaBaTeliel,
npopadaTeIBaeT MPOOIEeMy U HAXOIHUT PEIICHUS.

ITomuMmo Bcero mpouero, JlabopaTopHble PadOTEI MOTYT NPOXOAUTH B TPEX BapHAHTaX:
(poHTaNBHbIE, TPYIIIOBEIC U HHAUBHIYaIbHbIC.

®ponranpHas nabopaTopHas paboTa 3aHMMAeT BCeX OOYYAIOIIUXCS VIS BBINOJHCHUS
OJTHOI1 U TOM ke PabOTHI.

I'pynnoBas ¢opma opranuzanuu 1abopaTopHbIX pabOT MpPEAINoJaraeT, YTo 00ydarouecs
cOOMpaIOTCs B IPYIIY U3 HECKOJBKHX YEIOBEK M JEIal0T COBMECTHO 3ajqaHue. HauBHayanbHas
dbopma, roBopuT cama 3a cebs, oOyJammuiics B 3TOM clydae aHAIU3UPyeT HH(POPMAIUIO
CaMOCTOSTEIBHO.

OT4eT MO BHINOJHEHUIO J1a0OPATOPHEIX pabOT BBHINOJHACTCS B OTHCIBHOM TETpamH,
IpOBepsieTCs MPENoAaBaTeNIeM H BO3BpalaeTcs: 00yJaroImeMycsl.

CaMocTosTenbHas
pabota

OOy4yeHue 10 OWCHHWIUIMHE MPEAyCMaTpHBaeT aKTHBHYIO CaMOCTOSTENBHYIO paboTy
oOyuaromerocs. B pasmeme 4 pabodell mporpamMmbl, KOTOpHIH HaseiBaeTcss «CTpykTypa H
CoJIep’KaHNE IUCHUIUIMHBI»Y, BCE 4Yachl CAMOCTOSTENIBHOW pPabOTHI paclMCaHbl IO TeMaM H
Borpocam. OOydaromuiics n3ydaeT y4eOHBIM MaTepHal W €ciH, HECMOTpPS Ha H3yYCHHBIN
Marepua, 33JaHus BBIIOJIHUTD HE yAaeTcs, TO B 00A3aTEIbHOM MOpSAKE HEOOXOIUMO ITOCETHUTD
KOHCYJIBTAIIMIO TIPETOJIaBaTells, BEAYILETO MPAKTUYECKUE 3aHITHS M/WIIN KOHCYJIBTALHIO JIEKTOPA.

CamocrositensHas paboTa 0Oy4Yaromerocst sBISETCS OCHOBHBIM CPEJCTBOM OBJAICHUS
y4eOHBIM MaTepHaioM BO BpeMs, CBOOOJHOE OT OO0S3aTeNbHBIX YYEOHBIX 3aHSATHH.
CamocrosTenpHass pabora oOydaromerocss HaJ YCBOCHHEM Y4eOHOrO MaTepuajga MOXKeT
BBINOJIHATHECS. B OMOJIMOTEKE, ayAUTOPHAX AJISI CAMOCTOSITENIbHOIN paboThl, a Takke B JOMAIIHUX
yCIOBHAX. Y4YeOHBIN MaTepuan AWUCIUIUIMHBI, HPEIYCMOTPEHHBIH YYeOHBIM IIAHOM, IS
YCBOEHUSI 00YUarOIIMMCS B TIPOLIECCE CAMOCTOSTENBEHON pab0Thl, BRIHOCHTCS Ha POMEXYTOUHYIO
aTTeCTAlMI0 Hapsily ¢ ydeOHBIM MaTepHaloM, KOTOpBIM pa3padaThIBajiCsl NPH IPOBEICHUH
y4eOHBIX 3aHATHI.

ConepxaHre  CaMOCTOSATENLHOM  paboOTBHl  OoOywaromierocs — ompeaensercs — y4eOHOH
NpOTpaMMOM  TUCHIUIUIMHBI, METOJMYECKHMH MaTephajaMH, 3aJaHus MU M YKa3aHHUIMH
mpernoaBaTes.

CamocrosTenbHas paboTa 00yJaronUXcsl OCYIIECTBIACTCS B ayJUTOPHONH M BHEAYAUTOPHOMH
(hopmax

Kommnekc y4e6HO-METOINYEeCKUX MaTepHalioB MO BCEM BHIaM y4eOHOW HEATENbHOCTH, NMPETyCMOTPEHHBIM
paboueii mporpaMMoi TUCHUIUIMHBI, pa3MEIICH B 3JCKTPOHHOU HH(pOpMaImoHHO-00pa3oBatensHOl cpene 3a0MKT
UpI'VIIC, noctymnHoit o0y4aroniemycs yepes ero JU4YHbIi KaOuHeT




Hpuaoxenune Ne 1 k padoueid mporpamme

®OH/I OHEHOYHBIX CPE/ICTB

AJIA MIPOBEACHUS TCKYILIECI0 KOHTPOJIA YCIIEBACEMOCTH
u IlpOMC)KYTO‘lHOﬁ arTrecraguu 1Mo JMCuMIlJIMHE



1 O0uIMe mMoJI0KeHus

@OH OLIEHOYHBIX CPEICTB SBISETCA COCTABHOM YAacTbi0 HOPMAaTHBHO-METOJUYECKOTO
o0ecrieyeHns: CUCTEMBI OIIEHKH Ka4eCTBA OCBOCHHUS 00YJarOIIMMUCS 00pa30BaTEIbHON MPOTrPaMMBl.

@OoHABI OLIEHOYHBIX CPEACTB NPEAHA3HAYEHBl [UI1 MCIIOJIb30BaHMUsS OOy4aroIMMHUcH,
IpenoiaBaTeNsiMi, agMUHHCTpauueil MHcTuTyTa, a Tak ke CTOPOHHUMH 00pa3oBaTEIbHBIMU
OpraHu3alUsIMM JUIs OLIEHMBAHMs KayecTBa OCBOCHHUs OOpa30BaTEIbHOW NPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yJarOIUXCsl.

B coorBercTBUM ¢ TpeOOBaHUAMM JECHCTBYIOLIETO 3aKOHOJAATENILCTBA B cdepe o0pa3oBaHus,
OLICHOYHbIE CpeAcTBa npeacTaBisitoTcs B Bujge @OC i npoBeneHns IPOMEXYTOUHOM aTTeCTalluu
oOyyaromuxcs 1o JUCUUIUIMHE, npakThke. C yuyetoM aeWctByromero B MHcturyre Ilonoxenus o
dopmax, MEPUOJUYHOCTH M TOPSAJKE TEKYIIEr0 KOHTPOJS YCIHEBAEMOCTH M IMPOMEKYTOYHOH
aTTecTalMy oOydarouuxcs (Bbicliee 0Opa3zoBaHue — OakajlaBpHar, CeMAIUTET, MarucTpaTypa), B
cocrab @OC gy mpoBeneHUsT NIPOMEXKYTOUHOM arTecTaluyd M0 JAMCLMILIMHE, TPAKTUKE
BKJIIOYAIOTCSA OLIGHOYHBIE CpPEACTBAa JUId IPOBEACHUS TEKYLIEro KOHTPOJIA YCIIEBaeMOCTH
o0yyJarouuxcs.

3agauamu ®OC gBistroTc:

— OIEHKA JOCTM)KEHUH OOyYaloUIMXCsl B MPOLECCEe U3YUSHHSI TUCIUTUTMHBI WA TIPOXOXKICHUS
HPaKTUKU;

— obecrieueHre COOTBETCTBHS PE3yabTaTOB OOydeHHs 3amadaM Oymymieil mpodeccnoHaabHON
JeSITeIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJUIIMOHHBIX M BHEAPEHHE NMHHOBAIIMOHHBIX METOOB
o0OyueHus: B 00pa3oBaTebHBbII Mpolece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYarOLINXCs B Ipoliecce 00yueHusl.

@OHJT OLIEHOYHBIX CPEICTB C(HOPMUPOBAH HAa OCHOBE KJIIOYEBBIX IPHUHLHUIIOB OLIEHUBAHUS:
BAJIUJTHOCTh, HAIEKHOCTh, 00BEKTUBHOCTb, 3PPEKTUBHOCTD.

Jlns  oueHku ypoBHS C(HOPMHPOBAHHOCTHM KOMIIETEHUUI HCIONb3YETCS TpPEXypOBHEBAs
cucrema:

— MUHUMAJIbHBIA YPOBEHb OCBOCHHSI, 00S3aTENbHBIN I BCEX OOYYAOLINXCS 110 3aBEPILICHUIO
ocsoenus OIIOIT; gaer oOriee mpeacTaBiaeHne 0 BUE ACATEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUSI OOBEKTOB MPO(ECCHOHATBHON AESITENTbHOCTH, METOAOB U aJIrOpUTMOB
pelLIeHHs TPAKTUYECKHX 3a/1a4;

— 0a30BBIi  YpPOBEHb  OCBOCHMS,  INPEBBIIIEHHE  MHUHHUMAJIbHBIX  XapaKTEPUCTUK
c(OPMHPOBAHHOCTH  KOMIIETEHLIMH; TO3BOJISIET  pellaTh TUIIOBBbIE  3a/aud, TNPUHUMATh
npoecCHOHANBHBIE W YIPABJIEHYECKUE PpEIICHHUs] [0 M3BECTHBIM allfOpUTMaM, MpaBuWiIaM U
METOIUKAM;

— BBICOKHMH YPOBEHb OCBOEHHS, MAKCHUMAaJIbHO BO3MOXHAasl BBIPAKEHHOCTb XapaKTEPUCTHUK
KOMIIETEHIIM; MpeArnoaaraeT roTOBHOCTh pelaTh MPAKTUYECKUE 3a]Ja4l MOBBILIEHHON CI0XHOCTH,
HETUIIOBBIE 3aJ]audl, NMPUHUMATh NPO(ECCHOHAIbHBIE U YIPABICHUECKUE PEIICHUS B YCIOBHSIX
HENOJHOW  OMpEeAENeHHOCTH, TMpPU  HEJOCTATOYHOM  JIOKYMEHTalbHOM, HOPMAaTHUBHOM U
METOAMYECKOM O00ECTIEYEHHH.



2. IlepevyeHb KOMIIETEHIHI ¢ YKAa3aHMEM ITaNoB UX GOPMUPOBAHUS.
IToxka3zarejn OLEHUBAHUSA KOMIECTCHIUA, KPUTEPUM OLCHKHU

Hucnunimuna «Pu3nkay ydacTByeT B (GOPMUPOBAHHH KOMITCTEHIIHH:
OIIK-1: Crocoben pemaTh HH)XEHEpHBIE 3a1aud B MPO(PECCHOHATBHON JAEATEIBHOCTH C
UCIIOJIb30BAHUEM METO/IOB €CTECTBEHHBIX HAYK, MATEMaTHYECKOT0 aHAIN3a U MOJICIINPOBAHHUS.

IIporpaMmma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHIA
ouyHasi popma 00yueHus

Ne

HaumeHnoBaHue
KOHTPOJIBHO-
OLICHOYHOT'O
MEpPONPUITHUS

OOBEKT KOHTPOJIS
(moHsTHE/TEM/pA3EN U T.1.
JIACLIMILUIAHBI )

Kopx
HMHIMKATOpa
TOCTHKEHHUS

KOMIIETEHIIUU

HaunmenoBanue
OIICHOYHOT'O Cpe/ICTBa
(dpopma mpoBeneHus*)

1 cemectp

Texymumii
KOHTPOJIb

Tema 1. Bsenenwe. Kunematnka

MaTepUagIbHOU TOUKHU

OIK-1.1,
OIIK-1.2

Koncnekt (miceMeHHo),
OUKTAHT 0 GOPMYIIaM
(TMCBMEHHO), 3aIuTa
nabopaTopHOH pabOTHI

(TMCBEMEHHO, YCTHO),

Pa3HOYPOBHEBBIC 3aa4UH

(TMCBMEHHO)

Texymumi
KOHTPOJIb

Tema 2.
MaTepUaTbHBIX
TBEPIIOTO Telia

Mexanuka
TOYEK.

CHUCTEMBI
MexaHuka

OIIK-1.1

KoHcnekt (miceMeHHo),
JUKTaHT 110 popmynam
(IMCBMEHHO), TecT
(KOMITBIOTEpHBIE
TEXHOJIOTHH),
pa3sHOYpOBHEBBIE 3a7aUU
(TTMCHMEHHO)

Texkymmumii
KOHTPOJIb

Tema 3. MonekynsspHO-KMHETHYECKAs
TEOpHs HICATBHBIX Ta30B.
TepmoauHamMuka

OIIK-1.1,
OIIK-1.2

KoHcnekT (TMChbMEHHO),
JMKTAHT 110 popmynam
(TMCBMEHHO), 3aIuTa
nabopaTopHO PadOTHI

(TMCBEMEHHO, YCTHO),

Pa3HOYPOBHEBbIE 3324 K

(TMCBMEHHO)

Texymuii
KOHTPOJIb

Tema 4. DnekTpocTaTuka. 3aKOHbBI
IIOCTOAHHOI'O TOKa

OMK-1.1,
OIK-1.2

Koncnekt (miceMeHHo),
JUKTAHT 10 GOopMyIaM
(IMCBMEHHO), 3amuTa
nabopaTtopHOi paboThI

(IMCBMEHHO, YCTHO) ,
pa3sHOYpPOBHEBHIC 3aaul
(TTMCHMEHHO)

Tekymumii
KOHTPOJIb

Tema 5. MarautHoe nose. SIBienne
3JEKTPOMATHUTHOM WHAYKIIUH. 3aKOHBI
Makcaeiia

OIK-1.1,
OIIK-1.2

KoHcnekT (MMChbMEHHO),
JHMKTAaHT 10 GopMyaam
(TMCBMEHHO), 3aIIuTa
nabopaTopHOH PadOTHI

(TMCBMEHHO, YCTHO), TECT

(KOMITBIOTEPHBIE TEXHOJIOTHH),

Pa3HOYPOBHEBBIE 3a/[aUH
(TTMCBEMEHHO)

Texymuii
KOHTPOJIb

Tema 6. Mexanndeckue u
3JIEKTPOMArHUTHBIC KOJICOAHHUS M BOJTHBIL.
BonnoBast ontuka

OIK-1.1,
OIK-1.2

Koncnekt (miceMeHHo),
JUKTAHT 0 GOpMyIaM
(TMCBEMEHHO, 3amuTa
nabopaTopHOH pabOTHI
(IMCBMEHHO, YCTHO),
pa3sHOYpOBHEBBIE 3aJlaul
(IMChMEHHO)

Texkymumii
KOHTPOJIb

Tema 7. B3aumopeiicTBue cBeTa ¢
BeecTBoM. KBaHToBas npupoa
W3ITy4EHUs

OIK-1.1,
OIIK-1.2

KoHcnekT (MMChbMEHHO),
JUKTAHT 10 POpMYyIIaM
(MACBPMEHHO), 3aluUTa




J1abopaTopHON paboThI
(MMCBMEHHO, YCTHO),
Pa3HOYPOBHEBBIC 3aa4UH
(TTMCHMEHHO)
Tema 8. OCHOBBI KBaHTOBOW MEXaHHKH. OIIK-1.1, KoHcnekT (MMChbMEHHO),
OcHoBHI Teopru aToMa. OCHOBEI (pHU3HKH OIIK-1.2 IUKTAHT 0 GOpPMYIIaM
Texympii TBEPAOTO TeIa (HI/ICLMeHHO,vSaH.lI/ITa
8 nabopaTopHOH PabOTHI
KOHTPOITb
(MMCbMEHHO, YCTHO),
pa3HOYpOBHEBBIE 3aJ1au1
(TMCBMEHHO)
Tema 9. ®wusuka aroMHOro  spa. OIIK-1.1, KoHncnekT (mucbMeHHO),
OJneMeHTapHbIe YaCTHLIB OIIK-1.2 JUKTAHT 110 Gopmynam
(IMCBMEHHO), 3aluTa
9 Texymuii J1abopaTopHON paboThI
KOHTPOJIb (MMCBEMEHHO, YCTHO), TECT
(KOMITBIOTEpHBIC TEXHOJIOTHH),
Pa3HOYPOBHEBBIC 3aa4UH
(TMCHMEHHO)
Pasnmen 1. Mexanuka. OIIK-1.1, DKk3aMeH (cobeceoBaHue),
Pazmen 2.MonekymsipHas ¢usuka U OIIK-1.2 9K3aMEH — TECTUPOBAHUE
TEPMOIUHAMUKA. (KOMITBIOTEpHBIE TEXHOIOTUH)
Paznen 3.21eKkTpuyecTBO U MarHETU3M
IIpomesxyTounas
10 aTTeCTALIS Paznend4. KOﬂe6aHj/IH u BonHBL Onruka.
OCHOBBI KBaHTOBOW MEXaHHKH.
Paznen 5. KBantoBas Mexanuka. ®dusuka
aToma. OCHOBBI (PM3HKH TBEPJIOTO TENa.
DNeMeHTHI SAepHOH QH3uKY U HUIUKU
3JIEMEHTAPHBIX YaCTHIL

*dDopMa MIPOBCACHUA KOHTPOJIBbHO-OUCHOTHOI'O MEPOIIPUATHA: YCTHO, IMCbMCHHO, KOMIIbIOTCPHBIC TCXHOJIOTUH.

HporpaMMa KOHTPOJBHO-0ICHOIYHBIX Mepoan/IﬂTl/lﬁ

3a04Has popma o0ydeHust

Hamverosasne OGBbEeKT KOHTPOJIS Kox Hanmenosanue
Ne KOHTPOJIBHO- (ToHsITHE/TeM/pa3aes u T.1. HHJIKATOPa OIICHOYHOT'O CPE/ICTBA
OLICHOYHOT'O JOCTWKEHUS s
MepOTIpHATHS JUCHIUTUTHHBI) S — (popma mpoBenenns*)
1 xype, 1 ceccust 3uMHSAA
Paznen 1. Mexanuka. OIIK-1.1, Koncnekt (miceMeHHo),
Pazmen 2.Monekymsipaas ¢Qusuka © OIIK-1.2 JTUKTAHT TI0 GOpPMYIIaM
TEepMOJMHAMUKA. (TMCBMEHHO), 3aInTa
Paznen 3.2nekTpruuecTBO U MarHeTU3M nabopaTopHOH pabOTHI
Texymuii Pazpgend. KOJ‘IG6aHj/15I u BOJHEL OITHKA. (THCBEMEHHO, YCTHO),
1 OCHOBBI KBAHTOBOH MEXaHHKH. KOHTpOJIbHAs paboTa
KOHTPOJITb
Paznen 5. KBantoBas mexannka. dusnka (MTMCBMEHHO),
atoMa. OCHOBBI (PH3HKH TBEPIOrO Telna. pa3sHOYpPOBHEBBIE 3aaUU
DneMeHTHl sepHOM (u3MKH U (U3NKH (TMCBMEHHO), TeCT
3JIEMEHTaPHBIX YaCTHIL (KoMITBIOTEpHBIE
TEXHOJIOTHH).
Pazgen 1. Mexanuka. OIIK-1.1, Dk3aMeH (cobecenoBaHue),
Pazgen  2.MonekymspHas ¢(uzuka wu OIIK-1.2 9K3aMeH — TECTHPOBAHHE
TEepMOJIMHAMUKA. (KOMITBIOTEPHBIE TEXHOJIOTHH)
Pa3nen 3.OnexTpuuecTBO U MarHeTU3M
> IIpomexyrounas | Paznend4. KonebGanust u BonHbl. OmnTHKa.
aTTecTanus OCHOBBI KBAHTOBOH MEXaHHKH.
Pasnen 5. KBanToBas Mexanuka. dusuka
atoma. OCHOBBI (M3MKH TBEPJOTO Teja.
DONeMeHTHl SIepHON (U3NKH U (U3UKH
AJIEMEHTAPHBIX YaCTHI

*d)opMa MPOBCACHUA KOHTPOJIIbHO-OLICHOYHOT'O MCPOIIPUATHUA: YCTHO, MIUCBMECHHO, KOMIIBIOTCPHBIC

TCXHOJIOTHH.




Onucanne noka3sareseil H KpUTepHeB OLlCHUBAHNS KOMIIEeTECHIIUH
HA Pa3JIMYHbIX 3Tanax ux popmupoBanus. Onucanue MIKaJI OLEHUBAHUS

KoHTponb KkauecTBa OCBOEHHUS JUCLMIUIMHBI BKIOYaeT B ce0d TEKyIIMH KOHTPOIb
yCIIEBAEMOCTU M IMPOMEXKYTOUHYIO arTecTaluio. TeKylmuil KOHTpOJb YCHEBAEMOCTH M
IPOMEXKYTOUHAsl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCA B LENAX YCTAHOBJIEHUS COOTBETCTBUS
JOCTIDKEHUH  0OydalomMXcsi TIO3TanmHBIM — TpeOOBaHMSAM OOpa3oBaTEIbHONW MPOTpaMMBbl K
pe3yibTaraM 00y4eHus 1 (popMUPOBAaHUS KOMIETEHIUH.

Tekyluii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJI CUCTEMATHUYECKOW NMPOBEPKHU 3HAHUI,
YMEHUH, HABBIKOB OOydaroIiuxcs. 3ajadya TEKYLIEro KOHTPOJIS — ONEpaTUBHOE U DPEryJsIpHOE
ylpaBjieHHUEe Y4eOHOW JESITENbHOCThIO OOYYalOIIMXCSs Ha OCHOBE OOpaTHOW CBA3M U
KOPPEKTHPOBKU. Pe3ylIbTaThl OLICHUBAHNS YUUTHIBAIOTCSA B BUAC CPEIHEN OLIEHKU IIPU NPOBEACHUN
IIPOMEKYTOUHOM aTTECTAL[UU.

Jns  OLeHMBAaHUSA pe3ylbTaTOB OOydYeHHMs] HCHOJNb3yeTCsl 4YeTblpexOalulbHas —ILKaja:
COTIIMYHO», «XOPOIIOY», «YIOBIECTBOPUTEIBHO», «HEYJOBIETBOPHUTEIBHO» W/MIM AByXOaabHas
LIKaJIA: «3a4TEHO», HE 3aU4TEHO».

[lepeueHb OLICHOYHBIX CPEICTB, HCIIOJB3YEMBIX [UIsl OLICHMBAHMSI KOMIIETEHLUUH Ha
pasiMYHbIX JTanax HMX (QOPMHUPOBAHUSA, a TaK K€ KpaTKas XapaKTepUCTHUKa 3THUX CPEICTB
[IPUBE/ICHBI B Ta0IHIIE

HaumenoBanue IIpencraBnenue
Ne | oueHounoro Kpatkas xapakTepuCcTHKa OLIEHOYHOTO CPeJICTBA OILIGHOYHOT'O CPE/ICTBA B
cpescTBa dOC

CpencTBO MPOBEPKH YMEHHUM MPUMEHSTh MOJydCHHbIE 3HAHUS
JUId pelleHHs 3aJad ONPEAENeHHOro TUMa Mo TeMe win | TumoBoe 3afgaHue Uis

KouTponbHas
! a6ota (K) pasnery. BBITIOJTHEHHUSI
p MosxeT OBITh MCHOJIB30BAHO Ul OLCHKH 3HAHWH M YMCHHUIl | KOHTPOJILHOW paboThI
oOygaromuxcs

OcoObIif BHJ TEKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAIUTHKO-
CHHTEeTHYEeCKas IepepadoTka MH(pOpManuu NepBOMCTOYHHKA
(ncxomHoro texcta). Llenb 3T0i AeATenbHOCTH — BBISIBICHHE,
cucteMaTn3anus M 00o00meHne (¢ BO3MOXKHOM KPHUTHYECKOI
OIIGHKO}) Hambomee [EHHOH (AN KOHCIEKTHUPYIOIIETO)
HHPOPMALUH.

MoseT OBITh HCHOJB30BAHO JJISI ONEHKW 3HAHHWM, yYMEHUH,
HaBBIKOB M (WJIN) ONBITA AESITEIbHOCTH 00YJarONTHXCS

2 Koncmekr Tembl KOHCITIEKTOB

CpencTBo NPOBEPKH 3HAHHS OCHOBHBIX ()OPMYNl M 3aKOHOB

Ilepeuens popmyn
JuKTaHT 110 (hmzuKw. P bopmy
3 . | (BompocoB) mo TeMam
dbopmymam Mosker OBITh  HWCHONB30BAaHO M OICHKH  3HAHUH
JVCTIATUTAHBI
oOygaromuxcs
Pazmuuaror 3amaun:
— PENpOAYKTUBHOTO YPOBHS, IO3BOJIIIONINE OIICHUBATH H
JUarHOCTHPOBATh 3HaHHE (PaKTHIeCKOTO Marepuana (0a3oBbIe
MOHATHUS, QITOPUTMBL, (AKTBI) W yMEHHE MPAaBHIBHO
MCIIOJIb30BaTh CIENUANbHBIC TEPMUHBI U MOHSITUS, y3HABAHUE
OOBCKTOB H3YyYCHHs B paMKax ONPEACICHHOTO pasjeia
JUCIUATUTAHBL,
MOJKET OBITh KCIOJB30BAHO JUIA OICHKH 3HAHWNA M yMEHHUI
o0y4Jaromuxcs;
Pa3zHoypoBHeBbIE yHarollt i Tumnosbie
4 — PEKOHCTPYKTHBHOTO YpPOBHS, IO3BOJISIONIME OIICHUBATh H
3aaun Pa3HOYPOBHEBEIC 33a/1a4d

JIMarHOCTUPOBAaTh yMEHHS CHHTE3UPOBATh, AHAIN3UPOBATH,
0000mare (akTHYeCKUH M TEOpEeTHYECKHil MaTepuan ¢
(opMynTHpOBaHMEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIEHHEM
MPUYUHHO-CIIC/ICTBEHHBIX CBS3EH;

MOXeT OBIThb HCIIOJNBb30BAHO JUIS OLEHKM 3HAHWH, YMEHWH,
HAaBBIKOB ¥ (WJIM) OTIBITA JIEATEIHHOCTH 00YYaIONIIXCS;

— TBOPYECKOTO YpOBHs, MO3BOJISAIOIINE OLEHHUBATh U
JIMarHOCTHPOBATh YMEHUS, HHTETPUPOBATh 3HAHUS PA3ITHYHBIX
o0acTeil, apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHUS,;




MOXET OBITh HCIIOJB30BAHO JUI OLICHKW 3HAHWUN, YMCHUH,
HABBIKOB ¥ (WJIH) OTIBITA IEATEIHHOCTH 00YJIarOIINXCS

CucremMa CTaHIApTU3UPOBAHHBIX 3aJaHWN, IO3BOJIAIOIIAS

TectupoBanue aBTOMATH3UPOBATh MPOIIE, M3MEPEHUST YPOBHS 3HAHUUA U
p N p poLeaypy P P DoHI TECTOBBIX
5 | (KoMIBIOTEpHEIE YMEHHI 00y4aroerocs. sananmii
TEXHOJIOTHH) MoseT OBITH HCIIONB30BAHO MIJISI OIEHKU 3HAHUH, YMEHHH,
HaBBIKOB ¥ (MJIN) OTIBITA JCSATEIHHOCTH O0YJarONTIXCS
CpencTBo, MO3BOJSIONICE OICHUTH YMEHHE O00ydaromerocs
MUCBMEHHO  H3JIaraTb  CyTh  IIOCTAaBIICHHOM  3amayw,
Obpa3zer 3amanus 1is
CaMOCTOSITCIIFHO MPUMEHATh CTAHIAPTHBIC METOIBI PEIICHUSL
3amura . N BBITTOJTHEHHS
. [IOCTABJICHHON 3a7au¥l C HKCIOJL30BAHHEM  HMMEIOLIEHCS .
6 | mabopaTopHOU N J1abopaTopHOW paboTHI U
nabopaTopHOM  0a3bl, TPOBOAWTH AHAIN3 IOJYYCHHOTO .
paboThI NPUMEPHBIN TIepeUcHb

pe3ynbTaTa paboThL
MoskeT OBITh MCIOJIB30BAHO JUISl OLICHKW YMEHHH, HaBBIKOB U
(1) ombITa AEATENBHOCTH 00YyUYaIOMIUXCSI

BOIIPOCOB JId €€ 3allUThI

7 Ok3aMeH

CpeIICTBO, ITO3BOJIAIOIIEEC OLCHUTH 3HAHWS, YMCHHA, HAaBBIKOB
n (I/IJ'II/I) OIIbITa ACATCIBPHOCTH 06yqa}0mer0(:$[ 10 AUCIUILIIUHE.
MokeT OBITh HCIOJIB30BAaHO JJIA OLICHKH 3HaHI/II\/’I, yMeHPIﬁ,
HaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIIBHOCTH O6y‘IaIOH.[I/IXC$[

Ilepeuens
TEOPETUYECKUX
BOIIPOCOB M THIIOBBIE
MPaKTHYECKUE 3aJaHUSA K
sK3aMeHy (oOpasert
9K3aMEHALIHOHHOTO
ouera)

Tecrt —
NIPOMEXYTOYHAs
aTTecTaluia B
(dbopme 3K3aMeHa

CucteMa  aBTOMATU3UPOBAHHOTO  KOHTPOJII  OCBOCHUS
KOMICTCHIMIA (4acTH KOMIICTCHIIMI) OOydYarommuMcsl 0
JTUCIUTLTAHE c WCIIOJIb30BaHUEM HH(POPMAIHOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHA.

MoseT OBITh HCHOJB30BAHO JJISI OIEHKU 3HAHHWM, yYMEHUH,
HaBBIKOB U (WJIM) ONBITA JAESATEIbHOCTU 00YJaIONIIXCS

DoHx TeCTOBBIX 3aJaHUN

KpnTeplm H IIKAJIbI OLIEHUBAHNA KOMIIETEHIIMH B pe3yJbTaTe H3yYCHUHA TUCHUIIJINHBI

NP NPOBeIeHUH MPOMEKYTOUHOM aTTecTanuu

B (popme 3k3amena. llIkajia oueHNBaHUSA YPOBHSA OCBOCHUS KOMIIETEHHH

IIIkana oneHUBaHUSA

Kpurepun onennBanms

VYposeHnb
OCBOCHHUS
KOMITCTEHIINT

«OTJIUYHO»

OOy4aroIHiics MPABUILHO OTBETUII HA TEOPETHUECKHUE BOMPOCHL.
[Mokaszan OTIMYHBIE 3HAHHS B paMKax y4eOHOro Marepuaa.
IIpaBuibHO  BBIOJIHWI — NIpakTudeckue 3anaHus. Ilokasain
OTJIMYHBIC YMCHHA n BJIaACHUSA HaBbIKaMH MPUMCHCHUA
MOJIyYEHHBIX 3HAHUI U YMEHHUU IpU PEUICHUM 3a]a4 B paMKax
yueOHoro marepuana. OTBeTHST Ha BC€ JIOMOJHUTENIbHbBIE
BOTIPOCHI

Bricokui

«XOPOLIO»

OOGyyatonuiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJ Ha
TeOopeTHYEeCKre BOMPOChI. [loka3an Xopolue 3HAHHS B paMmKax
yuebHoro marepuana. C HeOOJIBITUMH HETOUHOCTSIMHU BBITIOTHUIT
npakTudeckue 3aaanus. [okaszan xopoiire YMEHUsT U BIaJCHUS
HABBIKAMU NPUMEHEHHUS MOJYYCHHBIX 3HAHUA W YMEHHH Ipu
pelieHnH 3afad B pamkax ydeOHoro marepwana. OTBeTHI Ha
OOJIBITIMHCTBO JIOMOJIHUTEIBHBIX BOIIPOCOB

bazoBrrit

«yZIOBJIETBOPHUTEIHHOY

OOyyaronuicst ¢ CyNIeCTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTHdeckue Bompockl. [1okaszan yaoBieTBOpUTEIbHBIE 3HAHUS
B paMkax yueObHoro Marepuasa. C  CyIIECTBEHHBIMHU
HETOYHOCTSMH BBIMIOJHWI TIpaKkTHUeCKHe 3amaHums. Ilokaszan
YIOBIETBOPUTEIbHBIE  yMEHHS W  BIAQJACHUS  HaBBIKAMU
MPUMEHECHNS MOJNYYCHHBIX 3HAHWA W YMEHUH NpU pPEUIeHUH
3amady B pamKax ydeOHoro wmarepuana. Jlomyctun MHOTO
HETOYHOCTEH NPH OTBETE HA JONOJHHUTENbHbIE BONPOCHI

MuHuManbHBIR

«HCYAOBJICTBOPUTCIIBHO»

OOyuaronuiicst Ipu OTBETE HAa TEOPETUYECKHE BONPOCHI M NP
BBIIIOJTHEHUH  TIPAaKTUYECKUX 3aJ@aHUH  MPOJAEMOHCTPUPOBAI
HEJIOCTATOYHBIH YPOBEHb 3HAHUH M YMEHHH NPU pelIeHUHU 3a1a4

KoMmnerenmus
He chopMupoBaHa




OTBETAX Ha
MHOXCCTBO

B paMKax yqe6H0r0 Marepuajia.
JOIIOJTHUTCIIBHBIC  BOIIPOCHI OBLIO
HETIPABUJIBHBIX OTBETOB

[Tpu
JOIYIIEHO

Tect — npomexyTouHas arTectanus B popMe IK3aMeHa:

Ixana oneHuBaHUs

Kpurepuu onieHnBaHus

COTIHIHOY OOyyatomuiicst BepHo oTBeTHiI Ha 90 — 100 % TecTOBBIX 3aJaHUl IPU HPOXOKICHUH
TECTUPOBAHUS

«XODOLIOY OOyyatomuiicst BepHo otBeTHi1 Ha 80 — 89 % TeCTOBBIX 3aJaHUil NPU NPOXOKACHUU
P TECTUPOBAHUS

«YHOBICTBODHTENBHOY OOyyatomuiicst BepHo oTBeTHI Ha 70 — 79 % TECTOBBIX 3aJaHUil NPU NPOXOKACHHU
Y P TECTUPOBAHUS

«HCYIOBJICTBOPUTECIILHOY

OOyyaromuiicst BepHO OTBEeTHJI Ha 69 % UM MeHee TECTOBBIX 3aJaHUi NPH MPOXOKACHHH
TECTUPOBAHUS

Kpurepun

KonTponbnas pabota

¥ IIKAJIbI OIEHUBAHUSI Pe3YJIbTATOB 00YUY€eHHUs PH MPOBEIeHN U
TEKYIIero KOHTPOJIsI yCIeBaeMOCTH

[IIxana oneHUBaHHUS

Kpurepun onieHnBanus

O6y‘lalOH.[HI>iCﬂ TOJTHOCTBIO U NPABUJIBHO BBIINIOJHUIT 3a1aHUC KOHTpOJ’IBHOﬁ pa6OTLI. Iloxazan
OTJIMYHBIC 3HAaHUA W YMCHHA B PAMKax YCBOCHHOI'O y‘IC6HOFO MaTtepurajia. KOHTpOJ'ILHaH
pa60Ta 0(1)0pMneHa AKKYPATHO U B COOTBCTCTBHHU C NPEABABIIICMBIMU Tpe6OBaHI/I$IMI/I

«GBaYTCHO»

OOyuaronuiicsi BBIIOIHUI 33JaHUE KOHTPOJIBHONH PabOTHI ¢ HEOOJNBIINMH HETOYHOCTSIMU.
ITokazan xopomue 3HaHWS W YMEHHsS B paMKax YCBOSHHOro ydeOHoro martepuana. EcTe
HEJIOCTATKU B 0pOPMIICHHH KOHTPOJIbHOH pabOTHI

OOy4aroniuiicsi BEIIIOJHWII 3aJaHAE KOHTPOJIBHOH pabOTHI C CYIIECTBEHHBIMA HETOYHOCTSIMU.
[Tokazanm ymoOBIETBOPHUTENBHBIE 3HAHUS W YMCHHS B paMKaX YCBOCHHOTO YYeOHOTO
MaTepuana. KauectBo odopmiieHHs KOHTPOIbHOM pabOThl UMEET HETOCTATOYHBINH YPOBCHb

«HC 3a4YTCHO»

OOy4aronuiicss He MOHOCTBIO BHIMOJIHMII 33JJaHUsS KOHTPOJIBHON pabOTHI, IPU 3TOM MPOSBUI
HEJO0CTaTOYHBIN YPOBEHb 3HAHUI U yMEHUM

Koucnekr

[IIxana oneHUBaHUS

Kpurepun onieHnBanus

Koncmekr nomnseiid. B KOHCHCKTUPYEMOM MATCpHaAJIC BBIACICHA I'NIaBHAA WU BTOPOCTCIICHHAA
I/IH(i)OpMaL[I/IFI. VcTaHOBIIEHA JIOTHYECKasl CBS3b MCKAY DJJCMCHTAMHU KOHCICKTUPYEMOI'O
MaTtepuaja. HaHBI ONpeACICHUSI OCHOBHBIX HOH?[THﬁ; OCHOBHBIC (bOpMyJ'IBI MPUBEACHBI C
BbIBOJIOM, IdaHAa TCOMCTPHUICCKAA NIIFOCTpALUS. HpI/IBGILGHLI IIPUMCPBI

«BavYTCHO»

Koncnexr nonneiil. B koHCEKTHpyeMOM MaTepualle BblJENIEHA IIaBHAs U BTOPOCTEHEHHAs
uH(opManus. YCTaHOBIEHa HE B IIOJIHOM 00bEME JIOTUYECKas CBSA3b MEXKAY 3JIEMEHTaMH
KOHCIIEKTUPYEMOr0 MaTepuana. Jlanbl ONpEAe/ICHUsT OCHOBHBIX IOHSATUH; OCHOBHBIE
(hopMyIIBI TIPUBEIEHB! O€3 BBHIBOJA, YACTHYHO JaHa TeoMeTpHyecKas niuttocTparus. [Tpumepst
IIPUBEICHBI YACTUYHO

Koncnexkr ©He mnonHbA. B KOHCHEeKTHpyeMOM Matepualie He BblIeNieHa TIJIaBHAas |
BTOpOCTeNeHHass WHpopManus. He ycTaHOBIEeHa JIOTMYECKas CBs3b MEXIY JJIEMEHTaMHU

KOHCIIEKTUPYeMOTO Marepuana. JlaHel OmpeneNeHHs OCHOBHBIX IIOHSATHH; OCHOBHEIE
¢opmynsl TpuBeneHBl 0e3 BBIBOAA, HET TEOMETPHYECKOW WILTIOCTpauuu. I[Ipumepsr
OTCYTCTBYIOT

«HEC 3a4YTCHO»

Koncmekr He YAOBJICTBOPACT HU OJHOMY M3 KPUTCPUCB, IIPUBCJICHHBIX BbIIIC

JuktanT no popmynam

Jlecats 3a1aHui, 3a KaXKAbli paBUIBHBINA OTBET 0uH Oai. [lepeBos B 4eThIpexOaIbHYIO

CUCTEMY IPOUCXOUT CIEAYIOIIMM 00pazoM:

Uncno HabpaHHBIX 0AJIIIOB

Ixana oneHUBaHUS

10 6amnoB

9 6amioB

8 daymoB

«3a4YTCHO»

MEHBIIIE BOCEMH 0aJuIOB

«HE 3a4TCHO»




Pa3zHoypoBHEBBIE 33124

[IIxana oneHUBaHUS

Kpurepuu onennBanus

«BavYTCHO»

JIeMOHCTpUpPYET OYeHb BBICOKHIA/BHICOKHH ypOBEHb 3HAHWH, YyMCHHH, HABHIKOB B
COOTBETCTBUM C KPUTCPUSIMH OICHUBaHUs. Bce TpeOoBaHWs, MPEABSBISICMBIC K 3a[aHHUIO,
BBHITIOJTHEHBI

,HeMOHCTpI/IpyeT J0CTaTOYHO BBICOKHI/BBIIIIE CpCAHEI0 YPOBCHDb 3HaHHﬁ, yMeHHfI, HaBBIKOB B
COOTBETCTBUU C KPUTCPUAMU OLICHWBAHUA. Bce Tpe60BaHI/IH, NpEeaABABIACMBIC K 3aJaHUIO,
BBITIOJTHCHBI

ﬂeMOHCTpI/IpyeT Cpe[[HI/Iﬁ YPOBCHbL 3HaHHﬁ, yMeHI/Iﬁ, HaBBIKOB B COOTBETCTBUM C KPUTCPUAMU
OlLICHUBaHUA. BOJIBIIMHCTBO Tpe60BaHHﬁ, NPEABABIIACMBIX K 3a/JaHUI0, BBITIOJIHCHBI.

JleMOHCTpHUpYET HU3KUI/HWKE CPETHETO YPOBEHb 3HAHNH, YMEHUH, HABBIKOB B COOTBETCTBUHU
C KpHUTepHWsSMH OLEHHBaHWA. MHorne TpeOoBaHMS, NpPEIbIBISEMbIE K 3aJaHdIo, He
BBITIOJTHEHBI

«HE 3a4YTCHO»

JleMOHCTpUpYeT OYE€Hb HHU3KHUN ypOBEHb 3HAHWUW, YMEHUW, HABBHIKOB B COOTBETCTBUH C
KpUTepusiMu olleHuBaHus. He oTBeTa. He OBIJIO MOMBITKH pEMINTS 3a/1a9y

3auTa 1abopaTopH

ol paboTHI

[IIxana onieHUBaHUS

Kpurepuu onieHuBaHus

«BavYTCHO»

JlaGopaTopHast paboTa BBINOJIHEHa B O0O3HAYCHHBIH NpenojaBaTelieM CPOK, MHChMEHHBIN
oT4eT Oe3 3aMedaHui.

JlabopaTopHass paboTa BBHINONHEHAa OOYYAIONIMMCS B TIOJHOM OOBEMe C COONIOICHHEM
HeoOXoamuMoil mocnenoBatensHocTH. OOydaromuiics padoTal MOJHOCTEI0 CaMOCTOSATEIBHO;
NOKa3aJl HeoOXONWMBIC Ul NPOBEACHUS pabOThl TEOPETHYSCKUE 3HAHHMS, NMPAKTHYCCKHES
yMeHHs W HaBBIKH. PaboTa (oTueT) odopmieHa akKypaTHO, B HanOoIee ONTHMAaIbHOM s
(huKkcayy pe3yabpTaToB (hopMe

JlabopaTopHast paboTa BEIIONHEHa B 0003HAYCHHBIA IPENOAaBaTENeM CPOK, MUCHMEHHBIN
OTYeT ¢ HeOOIBITUMH HET0UYCTaMH.

JlaGopaTopHast paboTa BBHINOJHEHA OOYYalOIIMMCS B IOJIHOM OOBbEME U CaMOCTOSTENBHO.
JIOHyHleHLI OTKJIOHCHHUA OT HCO6XOHHMOﬁ OCJICAOBATCIIBHOCTHU BBINIOJIHCHUSA, HC BIIMAIOIINUC
Ha NpPaBWIBHOCTh KOHEYHOTO pe3ysbTata. PaboTa moka3pIBaeT 3HaHHE OO0ydYaroIUMCs
OCHOBHOT'O TEOPETUYCCKOIO MaTepuajia W OBJaJACHHUC YMCHUAMU, H€O6X0)11/IMI)IMI/I JIIS
CaMOCTOATCIBbHOI'O BBINNOJTHCHU S pa6OTbI. JIOHyHleHI)I HETOYHOCTH H He6pe)KHOCTI> B
odopMIICHHH Pe3yIbTaTOB pabOThI (0TUETA)

JlabopaTopHas paboTa BBIMIOJIHEHA C 33JeP)KKOM, MUCHbMEHHBINA OTYET C HEJAOUYCTAMHU.
JlabopaTopHast paboTa BEHIIONHSAETCS W O(opMIsieTcss OOyYaloUIMMCcs TPH ITOCTOPOHHEH
momom. Ha BemomHeHWe paboThl 3arTpaynBaeTcss MHOTo BpeMeHH. OOygaromuics
[OKA3bIBACT 3HAHUS TEOPETUYECKOr0 MaTepuana, HO HUCHBITBIBAET 3aTPyJHEHUE NpH
CaMOCTOSITENIFHON paboTe ¢ ICTOYHUKAMHU 3HAHUH HITH TPHOOpaMu

«HE 3a4YTCHO»

JlabopaTopHas paboTa He BBHIIOJTHEHA, MTMCBMEHHBIA OTYET HE MPECTaBIICH.

PesynbraThl, momydeHHBIE 00YYarOIIUMCS HE IMO3BOJISIOT CAENaTh NMPaBWIBHBIX BBHIBOIIOB U
MOJTHOCTBIO  PACXOAATCS C TIIOCTaBIeHHOW 1enbio. IlokaspiBaeTcs IIIoXoe 3HAHHUE
TEOPETUYECKOTO MaTepraa ¥ OTCYTCTBHE HEOOXOIUMBIX YMEHHH.

JlabopaTopHasi pa®oTa HE BBIIOJHCHA, Y YYAIIErocs OTCYTCTBYIOT HEOOXOIUMBIC ISt

MPOBEACHUSA pa6OTI)I TCOPETUUCCKNUE 3HAHUSA, NPAKTUICCKUC YMCHHSA Y HABBIKU

TCCTI/IpOBaHI/Ie — TGKYIHHﬁ KOHTPOJIb!:

IIIkana oneHUBaHUS Kpurepun oniennBanust
COTIHIHOY OOyyatommuiicst BepHo orBeTmil Ha 90 — 100 % TecTOBBIX 3aaHUi NPU MPOXOXKACHUN
TECTUPOBAHUS
«XODOLION OOyyvatommuiicst BepHo oTBeTHi Ha 80 — 89 % TECTOBBIX 3aJaHUI NPH NPOXOXKAECHUH
p TECTUPOBAHUS
OOyyatommuiicst BepHO oTBeTHiI Ha 70 — 79 % TECTOBBIX 3aJaHWil NMPH NPOXOKACHUH
«YIOBJIETBOPUTEIIHHOY
TECTHPOBAHUS
OObyuarommiicss BepHO OTBETHII Ha 69 % M MeHee TEeCTOBBIX 3a/JaHUIl MPH MPOXOKICHUN
«HEYAOBICTBOPUTEIEHOY
TECTHPOBAHUS




3 TunoBbie KOHTPOJIbHbIE 32JaHUS UM UHble MATEPUAJIbI, HE00X0UMBbIE
JJIS OL€HKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHUA KOMITETEHIMI
B Mpouecce 0CBOeHNs1 00pPa30BaTeJIbHOI MPOrPaMMBbI

3.1 TunoBble 3aaHus VI NPOBeeHNs] KOHTPOJBHBIX padoT

BapuanTel TeM KOHTpPOJIbHOW pabOTHl BBUIOKEHBI B AIIEKTPOHHOH HH(POPMAIIMOHHO-
obpazoBarenbHor cpene 3a0MKT HpI'VIIC, nmoctymHoil oOydaromumcs 4Yepe3 €ro JTUYHBIA
KaOWHET.

[Ipemyraraemoe KomM4uecTBO 3aanuii § 3a1a4 pasHoro yposHs (10 BapuaHTOB).

Hwxe mnpuBeneH oOpaszen TUIOBOTO 3aJaHHsi KOHTPOJBHOH pabOThI, MPEeayCMOTPEHHOU
paboueii mporpaMMoN TUCIUILUIUHBI.

O6pazen TunoBoro Bapuanta 3anadyu Ne 1 mo reme «KuHemarruka MaTepranabHON TOUKI
KOHTPOJILHON pabOTHI

MarepuanbHasi TOUKa IBHXKETCS 10 OKPYKHOCTH paanycoM R. 3aaH 3aKOH U3MEHEHHUS ITyTH C
TEYECHUEM BpeMEeHHU S=f{1) Niu 3aKOH U3MEHEHHUS yTJia TOBOPOTA painyca ABUKYIIECHUCS
MaTepuaIbHOW TOUKH C TEUCHUEM BPEMEHU Q=0 (1).

Ha ocHoBaHuM 3a1aHHOIO 3aKOHA U3MEHEHMS IIyTH C TEYEHUEM BPEMEHU HAUTH 3aKOH
M3MEHEHUs yria MOBOpOTa paauyca JABHXKYUIEHC MaTeprualbHOM TOUKU C TEYEHUEM BPEMEHU WU
HaoOopoT. HaliTu Hen3BeCTHBIEC BEIMUMHBI JJIsl MOMEHTA BPEMEHU /1, 0003HaYEHHbBIE B Ta0JI.
3HAKOM «7».

YcnoBHble 0003HAaYCHUS (PU3UUECKUX BEITHYHH:

0] — yrOJI MEK]ly HAIPaBJICHUSIMU CKOPOCTU U YCKOPEHHMS;

0] — MOZYJIb CKOPOCTH;

a]; — TAHT€HLIMAIILHOE YCKOPEHUE;

a1, — HOPMAaJIbHOE YCKOPEHUE;

a; —MOAYJb IOJHOTO YCKOPEHUS;

@] — yII0Basi CKOPOCTb;

€1 — YIJIOBO€ YCKOPECHHUS;

S| — KpUBOJIMHENHHAs KOOPIUHATA.

dusndecke BEIMUYUHEI U 3aKOHEI K 3aaue Ne 1

3aKOH ABUXXCHUA CDI/ISI/I‘ICCKI/IG BCJIIMYNHBI U € AUHUIIBI I/ISMepeHI/IS{
Ne 50051 R, f, 01, ajg, ajn, aj, 1goy i, &1, S,

3aKOH BpalICHHS M c | mlc | wc? | m/c? | m/c? e | 1/c2 M
1 |8=0,1t —0,5t" 0,8 | ? 1 ? ? ?2 ?2 ? ? ?
2 | 9=0,03-0,02t+0,01t° 100 2 | 46 | 2 ? ? ? ? ? ?
3 | S=420+%¢ 6 | 2 6 ? ? ? ? ? ? ?
4 | §=2.4t+0,2° 3 ? 3 ? ? ? ? ? ? ?
5 | 9=0,025t+0,1 ¢ 10 2 | 11 ? ? ? ? ? ? ?
6 | p=1-0,05 *+0,005¢’ 20 | ? ? 4 ? ? ? ? ? ?
7 | §=6-5,6t+0,2t° 20 | 2 2 |72 ] 2 ? ? ? ? ?
8 | p=02t 0,1’ 10| 2 2 | 2] 2 ? ? ? ? ?
9 | §=0,4-12+6 40 | 2 2 [108] ? ? ? ? ? ?
10 | 9=0,5-0,18t+0,2° 10 | ? 2 1204 2 ? ? ? ? ?




3.2 TeMBbI KOHCIIEKTOB

Tembl KOHCIIEKTOB BBUIOKCHBI B JJICKTPOHHOW WH(OPMAIMOHHO-00pa30BaTEeNbHON cpene
3a6MKT UpI'VIIC, nocTyrHoi 00ydaronieMycst 4epe3 ero JIMYHbIN KaOuHeT.
Hwxe npuBeieHbl TEMBI KOHCTIEKTOB, ITPEIYCMOTPEHHBIE pa004eil mporpaMMoi TUCIUILTHHBL.

TeMbl KOHCIIEKTOB

Pa3nen 1. Mexanuka

1.1. CBsa3b pu3uku ¢ ApyruMu HayKamu. Tunel GU3NYECKUX BeMUuH. [I[puMeHeHne BTOporo
3akoHa HeroTOHA.

1.2. PeakTuBHOE IBM>KEHHE. 30JI0TOE MMPABUIIO MEXAHUKHU. | MPOCKOIIBI M UX IPUMEHEHUE

Pa3nes 2.Monekyasipaasi puznka 1 TepMOIMHAMHMKA

2.1 3ByKH U ra30BbIe 3aKOHKI. [IpobiiemMa Be4HOTO IBUTATENS

Pa3nen 3.2/1eKTpU4eCcTBO U MATHETH3M

3.1. IlpumeHeHue »snekTpu3auuu B TexHUKe. [IpuMeHeHHe TEIIOBBIX CBOMICTB TOKa.
Konpencaropsl 1 ux npumeHeHue. Ponb nusnektpukoB B TexHHKe. Pesucrtopsl. IlpumeHeHune
3JIEKTPOJIN3A.

3.2. Bunbl MarHuTHBIX B3aumoeictBuil. deppomarueruku. I'enepatopsl.

Pasznen 4. Kone6anusa u BoaHbl. OnTuka. OCHOBBI KBAHTOBOM MEXaHHUKH.

4.1. IlpumMeHeHue BOJIH. [Ipocsetnennass ontuka. Ponb pe3oHaHCa B TEXHUKE.
KBazucrannonapHblie TOKH.

4.2. DneKTpOHHBI MUKPOCKOII

Pa3zgea 5. KBantoBass Mexanuka. ®@usuka aroma. OcCHOBbI GU3MKHN TBEpPOro TeJia.
DyieMeHTHI siiepHO PU3UKU M (PU3HKU IJIeMEHTAPHBIX YaCTHI

5.1. IlpumeHeHue noaynpoOBOJHUKOBON TEXHUKU

3.3 Tunossble 3aJaHUS K AUKTAHTY 110 (popmyiam

3amanus K JUKTaHTaM 1o ¢GopMylaM HE BBUIOKEHBI B AJIEKTPOHHOW HH(OpMalMoOHHO-
obpazoBarenbHor cpeae 3a0MKT HUpI'VIIC, nmoctymHol oOywaromeMycsi 4epe3 €ero JHUYHBIN
KaOWHET.

Hwxe npuBeneH oOpasen THUIIOBOTO JWUKTAaHTa 1O (OpPMYyJIaM, COOTBETCTBYIOIIETO TeMe
paboueii mporpaMMBbl TUCIUTUTHHEIL.

OO6pazen TUIIOBOTO BapuaHTa 1o Gopmyinam mo Teme « TepMoarnHaAMHUKa

[Tpenen pnmurenbHOCTH KOHTPOIA — 10-12 MUHYT.
[Ipennaraemoe konuuecTBo 3a1anuil — 10 3a1anuid.

1) BHyTpeHHss sHeprus rasa.

2) Pabora rasa.

3) Tennora, nomyyaemasi Ta3oM.

4) Kakoii ra30Bblii TPOIIECC Ha3bIBACTCS aqrabaTHBIM?

5) IlepBoe Ha"amO TEPMOTUHAMUKH.

6) Borancnenre MOJISIpHOM TETJIOEMKOCTH IMPU M30XOPHOM MPOIEcce, TpU U300apHOM

npotrecce.

7) Pabora rasza npu u30TepMHUIECKOM IIPOIIECCe.

8) PaGoTa rasa npu n30X0pHOM TpoIIecce.

9) Pabora rasa npu n3o06apHOM TpoIiecce.

10) PaGoTa rasa nmpu aguabaTHOM MpOIIECCE.



3.4 TunoBbie pa3HOYPOBHEBBIE 3a1a4H

PazHOypoBHEBBIE 3a7auM BBUIOKEHBI B JJIEKTPOHHOH HH(POPMALMOHHO-00pa30BaTEIbHOM
cpene 3a0 KT Upl'YIIC, noctymHOM 00y4aromeMycst 4epe3 ero JMIHbIA KaOUHET.

Hwmwxke mpuBenen oOpaszen; pa3HOYpOBHEBOM 3aJayM 1O TEeMe, NMPETyCMOTPEHHOW paboueid
IPOrPaMMOil TUCITUTUINHBI.

O0pa3zerl penpoIyKTUBHBIX 3aj1a4 10 TeMe «MarHuTHOE 1oJie B BAaKyyMe»
1. 3akon Amriepa - 370...
BapuanTs! oTBeTa:

U
A)I=—
R
b) F=ma

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

Bapuants! oTBeTa:

A) 3akoH Ammnepa,

b) 3akon Oma.

B) 3akon Jlopenna,

I') dpopmysia MarHUTHOTO IOTOKA.

3.IlpuHuun cyneprno3uiuy MarHUTHBIX MOJIEH:
Bapuants! oTBeTa:

A) B:B1+B2+. . .+Bn

U
b) I=—

R
B) F=qv B sina
I') F=ma

4. TIpoBOOHUK C TOKOM HAXOJUTCA B MarHUTHOM Tosie. Ha yeprexke oH M300pa’keH B BHJIE
nonepevyHoro ceudenus. Onpenenute HaNpaBlIeHUE CUJIbl ACHCTBYIOUIEH Ha NPOBOJHUK B
MarHUuTHOM TIOJIE.

B

L v L

BapunaHTbI OTBETOB:

A) BEpTUKAJILHO BBEPX,

b) BepTukanbHO BHU3,

B) B muiockocTH yeprexa BIpaso,
I') B u1oCcKOCTH UepTeXka BIEBO.

5. Yactuma Maccoi m M C 3apsiiOM ( BJIETAET B OJHOPOJAHOE MArHUTHOE IOJIE MHAyKIUEH B
MEPIECHANKYJISIPHO K HaIpaBJICHUIO JMHUK MHAYKUUHU. Kak m3amenutcs paanyc R Tpaexkropumn, mo
KOTOPOM JABMKETCS YacTHUIA B MArHUTHOM I0JI€, €CJIM YBEJIIMYUTh MAcCy YacTULBI B 2 pa3a, a BCe
JpyTUE TTapaMeTPbl OCTAIOTCS TOCTOSTHHBIMU?



BapuanTsl 0OTBETOB:
A) yBenmuuutcs B 2 pasa,

b) yBenuuurcs B V2 pasa,
B) ymenbiutes B 2 pasa,

I') ymenbiuTes B V2 pasa.

6. Kak n3menurcs cuna, AecTByIoLIasi Ha IPOBOJHUK C TOKOM B MarHUTHOM I10JI€, €CJIU CHJIa TOKa
YBEJIMYUTCS B JBa pas3a’?

Bapuantsl 0TBETOB:

A) yBenmuuutcs B 2 pasa,

b) yBenuuutcs B V2 pa3a,
B) ymenbmuTes B 2 pasa,

I') ymenbmuTes B V2 paza

0) onpeAenTuTh MTHOBEHHYIO CKOPOCTh B
MomeHT Bpemenu 0,3 gaca? N

6) KakoB (PM3UYECKHUI CMBICI JIMHUA
rpaguka?

2) OTpeeNuTh MyTh, IPONACHHbII
aBToOycoM 3a 1,1 gaca? [lepememienue?

0) KaKoBa CpeJIHss CKOPOCTh JIBUKEHHUs aBToOYyca B mpoMexxyTke Bpemenu ot 0,2 o 0,7 yaca?

X KM
7. Ha pucynke npejcraBieH rpaduk 30 ‘f R R R S T o o
JBUKCHHS aBTOOYCa M3 MyHKTa A B ITyHKT B i i
1 06paTHO. OTBETUTD HA CIIEAYIOLIHE 20 T
Bompocel: | iAoyt T e
a) rae Ha rpaduke Tpaektopuro | L t__r v PN Ll
JIBKEHUA? 10 i_

I
I
1
+
1
1
Lo
I
I
[}
r
1
1

8. JIBmkeHne MarepuanbHON TOUKM 33aJ]aHO Ha X A XM
rpaduke. MacimTab: 0HO JAEJIEHHUE MO OCU X PABHO 5 M, 75
OJIHO JIEJIEHHE IO OCH BPEMEHU t paBHO 2 CEKYH[BI.
OTBETUTH HA BOTIPOCHI: 20
1) ompenenuTh TUI ABMKECHUS, 15
2) HAWTH TpPAEGKTOPHUIO [JBUKEHHS B IPOMEXKYTKE 10 t
BpeMeHu oT 0 10 8 cexyHf, 5
3) ompenenauTs PU3NUECKUIM CMBICI JIMHUU Tpaduka, t, ¢
4) onpenenuTbh CKOPOCTh U HAYaJIbHYIO KOOPANUHATY, 0 2 4 6 3 10°

5) cOCTaBUThH ypaBHEHHE JJAHHOTO BUA JIBHYKCHHUS.

3.5 O0pasen 3agaHusi Il BBINOJIHEHHA J1a00pPATOPHOH padoThI U IPUMEPHBIN NepeYeHb
BOIIPOCOB /IS €€ 3alUThI

3anaHus AJs BBINOJIHEHUS J1a0OpaTOPHBIX pabOT M MPUMEPHBIE MEPEUHU BOMPOCOB JJIS MX
3alUTHI BBIJIOXKEHBI B 3JIEKTPOHHON MHPOpMalmoHHo-o0pa3oBarensHoii cpene 3a6KT Upl YIIC,
JIOCTYITHOW 00yYaroIieMycs 4epe3 ero JINYHbIN KaOuHeT.

Hwxe npuBeneH oOpasell 3afaHus AJs BBHIIOJIHEHUS J1TaOOpaTOpHOM pabOThl M MPUMEPHBIH
nepeyeHb BOIPOCOB IS €€ 3aIMThI, IPeAYCMOTpeHHas paboyeil mporpaMMon JUCIUIUINHEI.



Oo0pa3zer1 3a1aHus UTS BBIOJIHEHHS T1a00paTOPHOI pabOTHI M TPUMEPHBIH MEpedeHb BOIPOCOB IS
€€ 3alUThI

JlaboparopHas pabota «OmnpezeneHue ATUHbBI CBETOBOW BOJHBI C TOMOIIBIO AU(PPAKITHOHHOM
peLIeTKI

3amanue 1715 BBITOJHEHHS J1a00paTopHOil paboThI

1. B3arp nupakuMOHHYIO pPEUIETKY, MOMECTUTh BKJIIOYEHHBIH HCTOYHHMK 3a 3KPaHOM U
MOCMOTPETH Yepe3 PeIIeTKy Ha SKpaH.

2. [lepemerias 3kpaH, JOOUTHCSA YETKOTO U300paXEeHUs CIIEKTPOB.

3. Ilo nuHeiike u3MepUTh paccTosiHue 10 3kpana OB

4. Tlo mkanze sKpaHa M3MEPHUTb PACCTOSHUE IO KpacHOro cmekrpa l-ro mopsiaka ot O.
W3mepenus npoBOAUTH CIIEBA U CIIPABa.

5. 3nas xaretsl BC; u BC, MOXHO HaiiTH yTOJI ¢ U Sing

6. ITo ¢popmyre BEIYUCIUTD TMHY BOJIHBI KPACHOTO CBETA.

;L:d-Sm(p’
m
: BC
Sinp=—->
v OB

d=~0,0m=10"5m

C;

Puc. Cxematnueckoe n300pa’k€HUE OMbITA

7. AHaNOrMYHO NMPOBECTU U3MEPEHUS TS CIIEKTpa BTOPOTo nopsiaka (m = 2).

8. To ke camoe mpoaenarts st GUOIETOBOrO criekTpa. Bee nannble 3anectu B Tabm. 2.1.

9. CpaBHUTH NOJy4YEHHBbIE 3HAUEHUS [UIMH BOJH KpPacHOTO U (HOJETOBOrO CIEKTPOB C
TaOJIMYHBIMU 3HAYEHUSMH.

10. CnemaThb BBIBO,.



PacueTtnas tabmuna

OB = (cm)

KPACHBIH (duoserosblii

ITopsnok l
MaKcUMyMa 1 B B
cro v | Sing o | 5 | Sing | A | Tep

pacIoJoxKeHne M M

m=1

CJICBa

m=1

crpaBsa

m=2

CJICBa

m=2

CJICBa

[IpumepHBIii nepedeHb BOMPOCOB ISl 3aIIUTHI TaO0OPaTOPHON pabOThHI

1. laTh noHsTHe nudpakuuy, HHTEp(HepeHunu.

2. Kak ycrpoena nudpaknnonHas pemierka?

3. Yto Takoe NocTosHHAs TU(PPAKLINOHHON pereTKu?

4.) Yka3zatp, /Ui Kakux jJy4yeil (KpacHbIX WM (PUOJIETOBBIX) B CIIEKTPE JAHHOTO MOPSJIKA YIJIbI
mudpakauu OynyT Oonblie?

5. Iloyemy mpu YMEHBIIEHMM IIOCTOSSHHOM PpELIETKH BO3pPAaCTaeT pPACCTOSHUE MEXIY
MaKkCHUMyMaMH?

6. O0bsicHUTH TpUMeHeHre npuHnumna [roirenca-dpenens k nudpakuuu cBerta.

7. YUem otnuyaeTcs nuppakMOHHast KapTUHA OT OJHOW LIENU OT IU(PAKIMOHHON KapTUHBI OT
JBYX I11enei?

8. Uto Takoe 30HHas miuactuHa? Kak ee monydnts? OOBSICHUTH TPUHIIUII €€ TeHCTBHUS.

9. YeMm otnuyaercs AMPPaKIMOHHBIM CIIEKTP OT AUCIIEPCHOHHOT0?

10. Yem omnmyaroTcs (u3ndeckue MeXaHH3Mbl 00pa3zoBaHMsA AU(PPAKIUOHHOW KapTUHBI OT
OJIHOM 1IeNH U OT TUPPAKIIUOHHON pereTKu?

11. Ilpunnun I'roiirenca-®penensa. Meroz 308 @penens.

12. Mertoa pacuera 1u(ppakiIMOHHON KapTUHBI OT OJITHOM ILIEIH.

13. Mertoa pacuera 11 pakIMOHHOW KApTUHBI OT KPYTJIOTO OTBEPCTHSI.

14. Kak onpenennuTs NIMPUHY INIABHOTO MaKCUMyMa OT OJHOW 1ienun?

15. MOXHO 71 C MOMOUIbIO M3Y4YEHMsI AUPPAKIIMOHHBIX CIEKTPOB MU3BECTHBIX CHEKTPaIbHBIX
JMHUAN OLEHUTH OOI1Iee YMCIIO 1Iesiel B TU(PaKIMOHHOMN pereTke?

16. Urto Ttakoe mudpakumonHbiii crektp? Ilpm kakux ycmoBusx oH Habmomaerca? Kak
TEOPETUYECKH ONPEAETUTh MUPHHY TUPPAKIIMOHHOTO CIIeKTpa’?

17. TlouemMy wu300pakeHHs] MEJIKHUX, OJM3KO PACIOJIOKEHHBIX OOBEKTOB B MHUKPOCKOIE
ciuBaroTcs B 0HO? CMbICT GopMyItbl TU(PPAKIIMOHHON perieTKu?

18. Kak wm3Menutcss audpakiMoHHAs KapTHHA TPH YBEIHMYECHHH OOIIEro 4ucia Ieied B
TU(PPaKIMOHHON peeTke?

3.6 TunoBbIe KOHTPOJIbHBIC 3aJaHUA T/ MPOBCICHUA TECTUPOBAHUSA




(DOH,Z[ TCCTOBBIX SaﬂaHI/Iﬁ Mo AUCHUIUTMHE COACPIKUT TCCTOBLIC 3alaHUA, PACIPCACICHHBIC 110
pasaciiaM 1 T€EMaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.

CtpykTypa ¢poH/Ia TeCTOBBIX MATEPUAJIOB N0 IMCHHUILIIHHE

WNnnukaTtop Xapakrepuctuka T3
- Tema KonnquTvBo TECTOBBIX
3a7aHui, TUIBl T3
KOMITETCHITUH
OIIK-1.1. BBenenne. Knunematrka u [uHaMHuKa 3Hanne 2-0T3
JleMOHCTpHpYeT 3HAHHUS | MaTEPHATBHON TOUKH 3-3T3
OCHOBHBIX TTOHATHH U YMenune 3-0T3
(hyHIaMEHTAIBHBIX 3-3T3
3aKOHOB (pU3MKH, JeticTBre 3-0T3
MPUMEHSAET METOIBI 2 -3T3
TEOPETHIECKOTO U MexaHNKa CHCTEMbI MaTepHUAITEHBIX 3HaHue 2-0T3
9KCICPUMCHTAIbHOTO ToueK. MexaHMKa TBEpAOoro Tena 3-3T3
HCCIICIOBAHUS VMenue 3_-0T3
(hU3UYICCKUX SIBIICHHUIA, 3_-3T3
MPOIIECCOB U OOBEKTOB JleiicTBHe 3_0T3
2 -3T3
MonexkynspHO-KMHETUUECKask TEOPHS 3HaHue 2-0T3
WJeallbHbIX Ta30B. TepMoJuHAMHKA 3-3T3
YmMenue 3-0T3
3-3T3
JlelictBue 3-0T3
2 -3T3
DNEeKTPOCTAaTUKA. 3aKOHBI IOCTOSTHHOTO 3HaHue 2-0T3
TOKa. 3-3T3
YmMenue 3-0T3
3-3T3
JlelicTBue 3-0T3
2 —3T3
MarnutHoe noje. SIBnenne 3HaHNe 2-0T13
3JIEKTPOMArHUTHOM MHAYKIUH. 3aKOHbI 3-3T3
Makcseiia Vmenne 3-0T3
3-3T3
JleiicTBue 3-0T3
2 —3T3
MexaHuuecKue U 3JIEKTpOMarHUTHbIE 3HaHue 2-0T3
KoJieOaHus U BOJIHBEL. BolHOBas onTuka 3-3T3
Vmenne 3-0T3
3-3T3
JlelicTBue 3-0T3
2 -3T3
B3aunmoielicTBHE CBETa C BEIICCTBOM. 3HaHue 2-0T3
KBanTOBas npupoaa U3mydeHust 3-3T3
Ymenue 3-0T3
3-3T3
JleiicTBue 3-0T3
2 -3T3
OCHOBBI KBaHTOBO# MeXaHUKH. OCHOBBI 3HaHue 2-0T3
Teopun atoma. OCHOBBI (PHU3HUKH 3-3T3
TBEPAOro TeJIa Ymenue 3-0T3
3-3T3
JeiicTBue 3-0T3
2 -3T3
®u3MKa aTOMHOTO s7pa. DJIeMEeHTapHbIe 3HaHue 2-0T3
YaCTHIIBI 3-3T3
Ymenue 3-0T3




3-3T3

JleiictBue 3-0T3
2-3T3
OIIK-1.2. ITpumensieT BBenenne. Kumematnka u AguHAMHKA JlelicTBue 5-0T3
METOIBI MaTepHaJIHLHOH TOUKH. 5-3T3
TEOPETHUYECKOTO U ITpaBuna TeXHUKH O€30MTaCHOCTH.
9KCIIEPUMEHTAIHLHOTO Kpatkast Teopust ommmooK pe3ysbTaToB
HCCIIEIOBAHMS HU3MepeHuil
00BEKTOB, IPOIIECCOB, BBenenne. Kumematnka u guHAMHKA JleiicTBue 5-0T3
SBJICHUH, IPOBOJUT MaTepuaabHOM TOUKH. 5-3T3
SKCHEPUMEHTSI MO OmnpeneneHne yCKOPEHHs: CBOOOIHOTO
3aJlaHHOI METOJUKE U MaJIeHUs] ¢ NIOMOIIBIO MAIIMHBI ATBy1a
AHATU3UPYET UX MexaHuKa cUCTEMBI MaTEpUAIbHBIX JleiicTBue 5-0T3
pE3yIbTaThI Touek. MexaHuKa TBeporo Tena. 5-3T3
W3yueHne  3aKOHOB  BpalllaTeIbHOTO
JBIKeHus Ha MasiTHuke ObOepOeka
MexaHuKa CHCTEMBI MaTEPUAIbHBIX HenctBue 5-0T3
TOUEK. 5-3T3
Masarauk MakcBeuia
MonekynspHO-KHHETHUECKAS TEOPUS HenictBue 5-0T3
UJeallbHBIX T'a30B. TepMOaUHAMUKA. 5-3T3
OmnpeneneHne MokaszaTesns aanadaTs
BO3JlyXa
MonekynspHO-KHHETHYECKAS TEOPHUS HeiictBue 5-0T3
UJealIbHBIX T'a30B. TepMOIUHAMUKA. 5-3T3
OrnpenerneHue cpeaHen JIMHBI
cBoOoHOTO 1podera u 3pdexkTHBHOTO
JIIaMeTpa MOJIEKYJ BO3yXa
MonexyaspHO-KHHETHYEeCKast TEOpUs [eiictBue 5-0T3
WJeallbHbIX Ta30B. TepMOIUHAMUKA. 5-3T3
Onpenencuue K03 UIMCHTa BI3KOCTU
(BHYTpEHHETr0 TPEHUs) KHUIKOCTU
metonoM CTokca
DIeKTpOCTaTUKA. 3aKOHBI IOCTOSHHOTO HeiictBue 5-0T3
TOKaA. 5-3T3
H3ydenue 37eKTpOCTaTHIECKOTO MO
DeKTpoCTaTUKA. 3aKOHBI IOCTOSIHHOTO HelictBue 5-0T3
TOKA. 5-3T3
OmnpeneneHne yieIbHOTO
COIIPOTHUBJICHHS] PE3UCTUBHOTO ITPOBOAA
DNeKTpOCTaTUKA. 3aKOHBI TIOCTOSIHHOTO HeiictBue 5-0T3
TOKa. 5-3T3
OmnpeneneHre CONPOTUBIICHUS C
IOMOIIBI0 MOCTa YUTCTOHA
MarunuTHoe noJjie. SIBieHHne JlelicTBue 5-0T3
JIEKTPOMArHUTHOM MHAYKITNH. 3aKOHBI 5-3T3
Makcaeina.
OnpeneneHre ropu30HTAILHOM
COCTaBJIAIOLIEH BEKTOpA HHIYKIIUU
MarHuTHOTO MOJist 3eMiu
MexaHnuecKue U 3JIEKTPOMAarHUTHBIE JHeiictBue 5-0T3
KosieOaHus ¥ BOJHBL. BosiHOBas onTHKa. 5-3T3
OmnpeneneHne yCKOpEHHUs: CBOOOIHOTO
MaJIeHNs! IPH IOMOIIN 000pOTHOTO
MasiTHAKA
MexaHnueCKHe U 3NIEKTPOMAaTrHUTHBIE [eiictBue 5-0T3
KoyieOaHus ¥ BOJIHBL. BoiHOBas onTHka. 5-3T3
OmnpezeneHne AIMHBI CBETOBOH BOJHEI C
MOMOIIBIO TH(PAKIIMOHHON PEIIeTKI
MexaHI4YeCKUE U DJIEKTPOMAaTrHUTHBIE [eiictBue 5-0T3
KoyieOaHus ¥ BOJIHBL. BoiHOBas onTHka. 5-3T3

OnpeneneHne KOHIEHTPAIMH PacTBOpa




caxapa ¢ IOMOIIBIO MOJSIPUMETPa
B3aumoielicTBrue cBeTa ¢ BEIIECTBOM. JleiictBue 5-0T3
KBanTOBas mprpoaa U3IydIeHNUS. 5-3T3
W3ydeHne sBIICHUS BHEIIHETO
hotorddexra
Om3uKa aTOMHOTO siApa. DJIeMEHTapHBIE [eiictBue 5-0T3
YaCTHUIIHL. 5-3T3
M3ydeHne CIIEKTPOB BOJIOPOJA M TeIIHS
Om3uKa aTOMHOTO siApa. DJIeMeHTapHBIE [eiictBue 5-0T3
YaCTHUIIHL. 5-3T3
H3ydyenue TPEKOB 3apsHKEHHBIX YaCTHIL
10 TOTOBBIM (hoTorpadusim

Hroro 157-0T3

157 -3T3

[Tonubrit komruiekT OT3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTENBHON Cpeie
3a06MKT UpI'VIIC u oOywaromuiics UMEET BO3MOXKHOCTh O3HAKOMHTHCS C JEMOHCTPAIIMOHHBIM
Bapuantom OT3.

Huxe mnpuBeneHbl oOpasell THIOBBIX BapHAHTOB MTOTOBBIX TECTOB, MPEAYCMOTPEHHBIX
paboueii mporpaMMoil TUCIUIUIUHBI.

O0pa3zern THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPETYCMOTPEHHOTO paboveil mporpaMMoit
JMCIUTITHHEI

1. HaiiTi 3aKOH TPSMOJIMHEHHOTO JBMKECHUS TEJIa, €CIIH €r0 CKOPOCTh MEHSIETCS 10 3aKOHY
V =0.6t (m/c) u B MOMeHT BpeMmenH ¢, =0c moayns s, =0M.

OTBETHI:

1 s=03"+1
2 5=0,2t" +1
3 5=0,3¢t"

4 5=0,2t"

2. Ha neBoM pHCyHKE NpeACTaBICHbl BEKTOP CKOPOCTH M BEKTOP PaBHOACHMCTBYIOLIEH Bcex
cwi, AeHcTByrommx Ha Teno. Kakoil M3 4eThlpeX BEKTOPOB HA IPAaBOM PHUCYHKE YKa3bIBacT

HaIpaBJI€HUE BEKTOPA YCKOPEHUsI 3TOTO Teja? (BIUIIUTE MPABHIIbHBINA OTBET) < >
3 4
F 2! 1

3. JIBa rpy3uKa no 2 Kr KakJbli, CBSI3aHHbIE MEXKAY COOOI HEPACTSHKUMON HUTBIO, IBUKYTCS
10 TOPU30HTAIBHOW MOBEPXHOCTH IOJ JNEUCTBHEM Cwibl 3 H, MpPUIOXKEHHON K OJHOMY W3 HHUX

napajiCJIbHO ITOBCPXHOCTH. OHpCI[eJ'II/ITL YCKOPCHUC CHUCTCMEIL. Cunoi TPCHUA npeHe6peqL.
< >

4. HailiTu MOMEHT MHEpPLHMHU CUCTEMBI TEJl, COCTOSINIEN U3 CTepKHs IuuHo0 L=1 M maccou
M=2m u maTepuaJbHOW TOYKH MaccOol m, 3aKpEIUICHHOM Ha KOHIIE CTEP>KHs. 3aKperuieHHas

BCpTUKAJIbHAA OCH BpalICHUA PACIOJOKCHA Ha PACCTOSIHUU a= _L oT CBO6OI[H01"0 KOHIIa

CTCPIKHS. < >
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5. B cocyne conepxurcs 0,5 mons Boasl H>O. Halitu Maccy Bojbl B cocyie. < >

6. [Ipu Hen3mMeHHOI abCONMIOTHON TeMIepaType KOHLIEHTPAIUs MOJIEKYJI U]1€aIbHOTO ra3a ero
Obl1a yBenuueHa B 4 paza. Bo ckosbko pa3 mpu 3TOM U3MEHUIIOCH JaBJeHUE ra3a?

Ortger:

1. yBenmnumiioch B 4 pasa;
2. yBEIWYMWJIOCH B 2 pa3a;
3. yMeHbIIMWIOCH B 4 pasa;
4. HEe U3MEHUJIOCH.

7. JIBe martepuanbHbIE TOYKH, UMEIOLINE 3apsiibl (; U (2 M HAaXOIALIUECS APYr OT Apyra Ha

paccrosiHuu R, HEeHCTBYIOT Ipyr Ha Apyra c 3JeKTpudeckor cuiou Fy.

C kakout cuior F,; oHmn

OynyT HEHCTBOBATH APYr Ha Jpyra, €ClIM KaKIbId 3aps]l YBEIWYUTh B J[Ba pa3a U PaCCTOSHHE

MEX1y HUMH YBEJIMYUTH TaKKE B J[BA pa3a,
Ortser:

1. =

8. BEIuucinTh SKBUBAJICHTHOE COIIPOTUBJICHHUE COCAUHCHUA

pe3uctopoB R1=R,=R3=R4=5 Om. < >

9. YcraHoBUTE COOTBETCTBHE.

Bz

1
| ES— |

Fa

1. TIlapannenbHble TPOBOJHHUKH C
TOKaMH. ..

BJIEKTPUYECKUMU

A. OTTaJKUBAIOTCS WA MPUTATUBAIOTCA B 3aBUCUMOCTH
OT HaIlpaBJICHUA U CHUJIbI TOKA

2. Ecnn HampaBieHus 37eKTPUYECKUX TOKOB COBIAAAIOT,
TO NPOBOJHUKHU

b. oTTrankuBaroTcsa

3.  Ecim  HampaBneHHS — DIEKTPUYECKHUX
IMPOTUBOMNOI0KHBI, TO IPOBOAHUKH

TOKOB

B. oTrrankuBaroTcs uau MPUTATHUBAIOTCA B 3aBUCUMOCTH OT
HanpaBJICHHS TOKOB

I. MPUTATUBAIOTCA

10. Bribepute npaBuibHOe yTBepxkiaeHue, DJC MHAyKIMHU, TeHepupyemas B MOKOSIIEHCs

paMKe, 3aBUCUT TOJIBKO OT
Ortser:

1. HanpaBNEHUs BEKTOpA MAarHUTHON WHIYKIIMH

2. MOAyJIl BEKTOpa MArHUTHOW MHAYKIIUU
3. MOTOKAa BEKTOpAa MarHUTHOW WHIYKLIUH

4, CKOPOCTHU U3MCHCHUA IIOTOKA BEKTOPA Mar HUTHOM HWHAYKOUA




11. 3a kakyro 4dacTe nepuoaa T IIapUK MaTEMAaTHUYECKOTO MAasTHHKA MPOXOAUT IyTh OT
JIEBOT'O Kpasi KpalHEro MOJIOKEHUS O MPaBOTr0 KPailHEro MOJIOKEHUS?

Orger:

1.1T

2. L1

hd
~N

=
0| — .|;|»—N

Pﬂ

12. HpOI[OJ'IBHaﬂ MEXaHUYECKasd BOJHA MOKET BO3HUKATDH < >

13. CBer magaer Ha TpaHHULly pas3deiia JIBYX cCpeld: Bojga M cTekino. HaGmromaercs, 4to
MIPEJIOMJICHHBIH JIy4 MEPIeHIUKYISIPEH OTpaxeHHOMY Jiyuy. Kakoe yTBepk/ieHre B IaHHOM Ciy4ae
BEpHO?

OrtBet:

1. mpenoMIIEHHBI JTy4 €CTeCTBEHHBIIH

2. IPEJIOMJICHHBIN JIyd 4YaCTUYHO MOJSPU30BaH

3. IpeTOMIICHHBI JTyY MOJTHOCTHIO MOJISIPU30BaH

4. HapymIaeTcs 3aKOH MPEJIOMJICHUS CBETa

14. Dueprus ¢poToHa paBHA
OtBer:
l. h-C
A
v

B
>

NN

15. JIBwkeHHe »HJIEKTpOHA I10 3aKOHAM KBAHTOBOW MEXaHUKH [JOJDKHO MOJYMHATHCS
CJIEIYIOIIUM TPEOOBAHUSIM:

1) Bce 2IEKTPOHBI TOXIECTBEHHBI, TO €CTh UX OCHOBHBIE XapaKTEPUCTHKH HE 3aBHUCAT OT
BbIOOpA AJIEKTPOHA;

2) 31eKTPOHBI 00J1aAat0T CBOUCTBAMM U YACTHIIBI U BOJIHBI OJTHOBPEMEHHO;

3) npu IBUXKEHUH 3JIEKTPOHA MOXKHO OINPEAEIUTh TOJIBKO BEPOATHOCTh €ro OOHAPYKEHUS B
OTIpeIelIEeHHON TOUYKE MPOCTPAHCTBA.

< >

16. Ha pucyHke TmpuBEIEH CIEKTP MOTJIOMIEHUS

HEU3BECTHOTO Tra3a M CIEKTPbl MOTJOUIEHUS [apoB St

HCU3BCCTHBIX MCTAJIJIIOB. HO BUOY Cl'IeKTpOB MOXHO

YTBEPKIATh, UTO HEU3BECTHBIN I'a3 COAEPKUT aTOMBI Ca
OrTBerT:

1. Tonpko cTponmums (Sr) u kaneius (Ca)

2. Tonbko HaTpus (Na) u ctpoHius (Sr)

3. Tonbko ctpontus (Sr), kanbius (Ca) u HaTpust (Na)
4. tonbko ctpoHus (Sr), kanbuus (Ca), Hatpust (Na) u 1pyroro BeuiecTna

17. B030H — 3TO THIT YaCTHUIIbI, KOTOPAs JOJKHA TIOTUUHATHCS CIEAYIOIINM TPEOOBAHUSIM:
1) aTa yacTuia ABIAETCS KOJJIEKTUBUCTOM (HE moAgunHseTcs npunuumny [laynn);



2) 5Ta yacTuila sIBISETCS MHIUBUIYAIUCTOM (TIouuHsAeTcs npuHuumny [laynm);
Kaxkue u3 3tux TpeGoBaHuii BepHBI? < >

18. BeiGepute 3aK0H paJinOaKTUBHOIO pacnaza: o—pacnaj. < >
A A 4

1. ) X>7Y+a
A A 0

2. )XY+ B

3. 2‘X—>’ZY+(?7/

3.7 IllepevyeHb TeOpeTHYECKHUX BONPOCOB K IK3aMeHY
(1 O1IEHKM 3HAHUI)

Pa3zgen 1 «Mexanuka»

1.1 IToHsiTE O MEXAHUYECKOM JIBHKEHUHU. Buapl Mmexannyeckux cucreM. CUCTEMBI OTCUETA.
CrniocoObI 3a71aHusl TOJIO’KEHUSI MaTEPHANIbHOM TOYKU B IPOCTPAHCTBE U MEXAHUYECKOTO JABMKCHUS
3TOrO Tela.

1.2. KunemaTtudeckue napaMeTpbl IBUKEHHUS.

1.3. Macca, cuiia 1 UMITyJIbC MaTepualibHOM Touku. Crucrema 3akoHOB HproTOHA.

1.4. Bunbl MEXaHUYECKUX CHIT: CUJIBI TATOTEHUS, CUJIbl YIIPYTOCTU U CHIIBI TPEHUSL.

1.5. Cucrema matepuaibHbIX ToueK. CrocoObl KWNHEMATHYECKOTO OMHUCAHUS JBUXKCHUS Tl
cuctemsl. LlenTp macc. JIBukeHue 1eHTpa Macc.

1.6. 3aKOHBI TUHAMMKY JABM)KEHUS CUCTEMBI U €€ LIEHTpa Macc. 3aKOH COXPaHEHMsI UMITyJIbca
CUCTEMbI MaTepUAIbHBIX TOUEK.

1.7. Dueprust u pabora. 3aKOH COXpaHEHUS SHEPTrUU. 3aKOH COXPAHEHUS MEXaHUYECKOUH
SHEPTUHU.

1.8. MomenT nnepuu teina. MoMeHT cuiibl. OCHOBHOM 3aKOH JUHAMHMKHU Bpalll€HUs Tela.

Pasznen 2 «Mousekyasipaasi u3nKa ¥ TepMOAUHAMHKA

2.1. OcHOBHbIE TOJOKEHUS MOJEKYIApHOW (Gu3UKH. TepMOAMHAMUYECKHE IapamMeTpsl
cocrosanus Tena ( P,V,T ) u ux onucanue. MUKpOCKONUYECKHE apaMETPhl COCTOSHUSA TeIa.

2.2. OCHOBHOE YpaBHEHHE CTATUCTUUECKONU TEOPHUH HICATbHOTO Ta3a U CJIEJICTBUSI U3 HETO.

2.3. Crenenu cBo0Oonbl. 3akoH bojibliMaHa 0 paBHOMEPHOM pacHpeieseHMH SHEpTHH IO
CTENEHsIM CBOOOIbl. DHEprus MoJIeKyybl. BHYTpeHHss S5Heprys NAealIbHOIO Ta3a.

2.4. PaboTa u TemioTa UaealbHOTO Ta3a.

2.5. IlepBoe HayayI0 TEPMOIMHAMUKH U €r0 IPUMEHEHUE K U30IPOIIECCAM.

2.6. Anuabatnslii mponecc. YpaHenue [lyaccona.

2.7. Bropoe Havasio tepmoauHamuku. llpunmmn peiictBus temioBoro nasurartens. KITJI
TEIIOBOTO JABUTATEIS.

Pa3nen 3.9/1eKTpU4YeCcTBO U MATHETH3M

3.1. OcHOBHBIE 3aKOHBI JJIEKTPOCTAaTUKM (3akoH KynoHa, NpUHIMO CyNepHno3uLUU
AIIEKTPUYECKUX CHJI, 3aKOH COXpPAHEHMs JJIEKTPUYECKOro 3apsja, 3aKOH O MHUHUMaJIbHOM
IIEKTPUYECKOM 3apsJe).

3.2. OCHOBHBIE CBOWICTBA 3JICKTPOCTATUYECKOTO IOJIA. HanpsikeHHOCTh  3J51eKTpO-
cTaTH4YecKoro nois. [IpuHuun cyneprno3unnuu nosein.

3.3. Pabora mepemMemieHusl 3apsga B DJICKTPUYECKOM Tioyie.  Pa3HOCTh MOTEHIMAJIOB.
[ToreHunanbHas SHEPrusl.

3.4. CBsa3p MEXAY HaINpPsHKEHHOCTBIO M NMOTEHIMAIOM B JJIEKTPUYECKOM moJie. Teopema o
LHUPKYJISALUU BEKTOPa HaNPsyKEHHOCTHU. [[oTeHIIManbHbIi XapakTep 3J1€KTPOCTaTUUECKOTO MOJIS.

3.5. Teopema Octporpaackoro - ['aycca n ee MpUMEHEHHE K pacyeTy SJIEKTPOCTATUYECKUX
TOJIEN.

3.6. CBolicTBa MPOBOJHMKA B AIEKTPOCTATHYECKOM IT0JIE. DIEKTPOEeMKOCThb. KOoHIeHCaTOpHI.

3.7. DHeprust 3MeKTPOCTaTUYECKOro MOl U 00beMHAas! IIIOTHOCTh YHEPTUH.



3.8. Dnexrpuyeckuid Tok. Cuiia TOKa ¥ IUIOTHOCTh TOKa. Buabl TOkOB. OCHOBHBIE 3aKOHBI
MOCTOSTHHOTO TOKa.

3.9. MaraurtHoe nosjie B Bakyyme. BeKTop MHAYKIIMY MarHUTHOTO 0. 3aKOH AMmIepa.

3.10. [IpuHIMDO Cynepno3ullMu MarHUTHBIX Mojed. 3akoH buo — CaBapa — Jlannaca. Pacuer
IIpocTenux nojel. TeopeMa 0 UMPKYJISALUKA BEKTOPA MHIYKIIUA MATHUTHOT'O I1OJIS.

3.11. Cuna Jlopenua. [IBr>xeHue 3apsiKEHHBIX YaCTHUIl B MATHUTHOM ITOJIE.

3.12. MaruutHbiii notok. Teopema Octporpanckoro-I'aycca uisi MarHuTHOro Mojisl B
BakyyMme. Pabora nmepemernieHusi KOHTypa ¢ TOKOM WM MTPOBOJAHHUKA C TOKOM B MATHUTHOM IIOJIE.

3.13. SIBneHue »3NEKTpPOMArHuTHOM wWHAyKuMU. 3akoH Papanes u Jlenma. OOparHas
OTpHULATENIbHAS CBSA3b U €€ POJIb B SABJICHUU 3JIEKTPOMAarHUTHON MHAYKIIUU.

Pa3nen 4. Kosiebanus u BosiHbl. OnTuka. OCHOBBI KBAHTOBOM MEXaHHMKH.

4.1. Tlomsatue o xonebanusax. Kimaccudpukamuss konebaHui: mo (U3HYECKOW TPHUPOJIC
nporecca, o TUITY KOJeOaTeNbHOW CHCTEMBI, MO B3aUMOJCHCTBUIO KOJE€OATENbHOW CHCTEMBI C
BHEITHUMH TeJIaMH, [0 3aKOHY IIPOTEKaHuUs IpoIecca.

4.2. KuHemaTMka MEXaHHYECKUX U DIIEKTPOMArHUTHBIX TNPSMOJHMHEHHBIX CBOOOTHBIX
HE3aTyXaIolUX FaApMOHUYECKUX KOoJIeOaHuM.

4.3. JluHaMMKa MEXaHMYECKHMX U JJIEKTPOMArHUTHBIX HPSIMOJIMHEWHBIX CBOOOJIHBIX
HE3aTyXalolMX TapMOHUYECKUX Koyie0aHUl Ha npuMepe KoieOaHUN MNPYKHUHHOTO WU
mMareMaTHueckoro MasitTHuka. Juddepennnansaoe ypaBuenue konedanuid. Yacrtora xonebaHui.

4.4. Dueprus CcBOOOIHBIX HE3aTYXAIOMIUX TapMOHUYECKUX MEXAHUYECKHX U DIIEKT-
poMarHuTHBIX Kosiebanuid. [Tponeccs mpeodpazoBaHus SHEPrUM KoJeOATEIbHON CUCTEMBI.

4.5. Cnoxenue AByX KojeOaHUN OJMHAKOBBIX HampaBieHHil. CrokeHue IByX KoieOaHui BO
B3alMHO NEPIEHIUKYIAPHBIX HanpaBieHusx. Ourypsl Jluccaxy.

4.6. luddepennmanbHoe ypaBHEHHE BBIHYKICHHBIX KOJIeOaHUI U ero perieHue. Pesonanc.

4.7. Bonubl. Knnaccudukaiys BOJTH 1O CIASAYIONIUM MpHU3HAKaM: M0 (U3HYECKON TPHUPOJIE,
Mo yrily MEXIy HampaBiIeHHEM KojeOaHui M HampaBlICHHEM pPACIpPOCTPAaHEHHs] BOJHBI, IO
reOMEeTPUYECKON (hopMe BOJTHOBOM MOBEPXHOCTH, IO 3aKOHY COBEPIICHUS KOJIeOaHMA.

4.8. YpaBuenue Oeryuieil Bonusl. JnuHa BonHbl. AuddepennnanbHoe ypaBHEHUE BOTHBL.

4.9. CKOpOCTh pactpoCTpaHEHUsI BOJIH B CPEJIE U €€ 3aBUCUMOCTh OT MEXaHUYECKUX CBONCTB
CpenBl.

4.10. DnekTpoMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMATrHUTHBIX BOJIH.

Paznen 5. KBanroBasi mexannka. Pusnka aroma. OCHOBbI (PM3MKHM TBepaoOro TeJa.
DJieMeHTHI siiepHoi GU3NKHN U (PU3MKH 3JIeMeHTAPHBIX YAaCTHI]

5.1. Onucatbh OCHOBHBIE BHJIbI M3JIyU4€HHs Tejla MO CIoco0y BO30YXKJIEHUS MOJEKYN Tesla U
JIaTh KPaTKyl0 XapaKTEepUCTUKY KaXJAOMy BUAY U3NydeHus. Kakue BeIMUMHBI, XapaKTepU3YIOIIIe
M3ITy4EHHUE U MOTJIOLIEHUE CBETA BELIECTBOM?

5.2. 3akoHbl U3MyYeHUs A0COIIOTHO YEPHBIX TEI.

5.3. IlonsTHe o poTOHAX U HX CBOMCTBaX.

5.4. OcHoBHble Buabl (oTodddexra. YpaBHeHue OWHINTEHHA 18 BHEHIHEro ¢o-
To3(exra. OOBSICHUTH MPUUMHBI CYIIECTBOBaHUS Hopora GoTorddexTa.

5.5. Ilpu paccessHHM PEHTTEHOBCKUX Jyuel Ha KpUCTaJlIe HAOII0JAeTCsl M3MEHEHUE JITTMHBI
BOJIHBL. OOBsICHUTE PU3UUECKUI MEXAHU3M ITOTO SIBJICHUS.

5.6. OCHOBHBIE MTOJOKEHNSI KBAHTOBON MEXAHUKHU.

5.7. OcHOBHBIE 3aKOHBI KBAaHTOBON MEXAHUKH.

5.8. OcHOBBI Teopuu aroMma. KBaHTOBBIE YHCIIA.

5.9. AToMHOE s1Ipo, €ro COCTaB M CBOWCTBA. SIAepHBIE CHIIBI U UX XapaKTEPUCTHUKH.
DOHEprus CBS3U.

5.10. EcrecTBEeHHas U UCKYCCTBEHHAs PaIMOAKTUBHOCTD. 3aKOHBI PaJOAKTUBHOIO pacaja.

5.11. SlnepHble peakiuu U UX 3aKOHOMEPHOCTHU. [ [puMeHenne SaepHbIX peakuil.

5.12. DnemeHTapHbIE YaCTULIBI U UX OCHOBHBIE CBOWCTBA.

3.8 TunoBble NpaKkTHYECKHE 3a1aHUS K IK3aMeHY



(A1 OLIEHKH YMEHUI )

Pacripenenenre mpakTHYECKHUX 3aJaHUN K 3a4€Ty HAXOJTUTCS B 3aKPBITOM JIJISl O0YJArOIIUXCS
noctyne. PazpaboTaHHbII KOMIUIEKT TUIIOBBIX MPAKTHUYECKHUX 33JJaHUI K 3a4€Ty HE BBICTABIISIETCS B
NIEKTPOHHYI0 HH(pOpMannoHHo-00pa3zoBatenbHyto cpeny 3a0lKT HpI'VIIC, a xpanutcs Ha
kadeape-pa3zpadborunke B cocrabe POC 1o IucuuIuivHe.

Hwxe nmpuBeieH oOpasell THOBBIX MPAKTUYCCKUX 3aJJaHUH K IK3aMEHY.

OO0pa3zer TUTIOBBIX 33JJaHUN K IK3aMEHY
1. Ha pucynke n3o0paxeHbl CeueHUs IBYX MapayIeIbHBIX MPSIMOIUHEHHBIX JITMHHBIX

MPOBOJHUKOB C MPOTUBOIIOJIOKHO HAMpaBJICHHBIMU TOKaMH, mipuueM I} =21,. B kakoii yactu
PUCYHKA MHIYKIMS MarHUTHOTO IOJI TOKOB paBHA HYIIO?

L l L
o) : )
LS i W
c b i o
BapuaHTbI OTBETOB:
A)c
b)b
B)d
INa

2.  Yacruua c 3apsoM ( BIETAET CO CKOPOCTHIO V| B OJHOPOAHOE MarHUTHOE MOJIE€ UHAYKITUEH
B. VYron mexny HanmpaBieHHEM IBUKEHUS U TUHUSAMHU HHIYKIIUU paBEH 0,=45°. Ha YacTUIlY

. F
B MarHWTHOM I1oJie JeicTByeT cuia Jloperna. Bo ckosbko pas usmenurcs cuia Jlopenina —=,
1
€CJIM CKOPOCTh V, YaCTHIIBI BO3POCIA B 2 pasa, a yroJi 0 TaKkkKe YBeIHuuics B 2 paza?
3. Hanpspokennocts moinst H= 6000 A/m, mHaykmus mMarHutHOro moiist B=22,6 mTn. Haiitu
OTHOCUTEJIbHYK0 MarHUTHYIO MPOHULIAEMOCTb |l CPENIbl, B KOTOPOH HAXOJIUTCS IOJIE.

3.9 TunoBbie NMpaKTH4YECKHE 32JaAHUA K IK3AMEHY
(217151 OLIEHKH HABBIKOB U (MJIM) OTBITA 1€ATEIHHOCTH)

PacnpeneneHHe MPAKTUYCCKUX SaI[aHI/II\/'I K OJOK3aMCHY HaXOJUTCA B 3aKpbITOM JIAd
oOydaromuxcsi goctymne. PazpaboTaHHBI KOMIUIEKT THUIIOBBIX MPAKTHUECKUX 3aJaHUM K dK3aMeHy
HE BBICTABJISIETCS B DJIEKTPOHHYIO HH(OpMAIIMOHHO-00pazoBaTenbHy0 cpeny 3a0KT UpI'VIIC, a
XpaHuTcs Ha Kadeape-pa3padorunke B cocrae POC 1o IUCHUTUIHHE.

Huxe npuBenen oOpasel THOBBIX MPAKTUYECKUX 3aJJaHUHN K IK3aMEHY.

OO6pa3zer] TUTIOBBIX MPAKTUYECKUX 3aJIaHUN K DK3aMEHY

1. 3anmaua. DIEKTPOH IABMXKETCS MO OKPYKHOCTH B OJTHOPOJTHOM MarHUTHOM I10JI€
HaIpsHKEHHOCTBIO 2,5+ 10 A/m. OmnpenenuTts nepuo] 00parieHus JIeKTPOHA.

2. Haiitu cymmy aByX KosieO0aHUM OJJHOTO U TOTO YK€ HANpaBJICHHs U PaBHBIX 4acTOT X;= 3 cos St,
X2= 3 cos(5t-n/2), CocTaBUTh ypaBHEHUE PE3yIbTHPYIOLIETO KoJIeOaH sl.

3. 3anans! anuHa L MatemaTuyeckoro MasTHuka u koddduuuent § 3aTyxanus konedanuil. Haiitu
nepuoJ] KojebaHuii ’TOr0 MaTEMaTHYECKOTr0 MasiTHUKA.



4 MeToguyeckne MaTepUaJibl, ONpeae/sIIoLe Npouexypy OueHUBAHUS
3HAHMIi, yMEeHNH, HABBIKOB M (MJIM) ONBITA eSITeJILHOCTH, XapaKTepPUu3y0ImnX

Tanbl GOPMUPOBAHMSA KOMIIETEHIIMH

B Tabnuue npuBeneHbl ONWUCaHUS MPOLELYpP IPOBEAEHUS KOHTPOJIbHO-OLEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTaTOB 00YUEHUS C IIOMOIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUH C paboyell MporpaMMoi TUCIUIIINHEL.

HaumenoBanue
OLICHOYHOT'O
CpeiCcTBa

Onucanus mnpoueaypsl NIpOBEACHUSA KOHTPOJIBbHO-OIICHOYHOT'O MEPOIIPHUATUA U MPOUCAYPBI
OLICHUBAHUs PE3YJIbTATOB o6yqum{

KonTtponsHas pabora

[IpenoxaBaresp Ha YCTAHOBOYHOM 3aHSATHH JOBOJMT J0 OOYYAIOIIUXCS: TEMBI, KOJINIECTBO
3aJjaHuii B KOHTpOJbHOW pabore. KoHTponbHast pabora MOJKHAa OBITH BBIIOJHEHA B
YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHHM C TNpaBWIaMH K OGOPMICHHIO (TEKCTOBOH M
rpadudeckoif yacreit), chopmynupoBanHEIMA B [lomoxxennn «TpeboBaHus K 0(hOpMIICHUIO
TEKCTOBOM M Tpadudeckoil AokyMmMeHTarmuu. HOpPMOKOHTPONB» B TMOCIETHEH pemaKIny.
BeimonHeHHass KOHTpoNbHAs paboTa IepemaeTcs Uil TNPOBEPKH IPETOJABATENO B
YCTaHOBJICHHBIE CPOKH. Eciu KOHTponbHas paboTa BBHINOTHEHA HE B COOTBETCTBHU C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BpanaeTcs Ha JopaboTKy

Koncnekr

3ammTa KOHCIIEKTOB, IPEAYCMOTPEHHBIX paboyel MporpaMMoi AUCIUIUIMHGI, TIPOBOJUTCS
BO BpeMs NpakTHUYeCKUX 3aHATUH. [IpemonaBaTens Ha TNPAKTHUECKOM 3aHATHH,
MIPEIIICCTBYIONIEM 3aHATHUIO IMPOBEACHUS KOHTPONA, JOBOAUT A0 OOYyYalOIIUXCA: TEMY
KOHCIIEKTOB U TPeOOBaHMsI, TPEbSBISIEMbIC K UX BBIIIOJIHCHUIO U 3alITe

Pa3noypoBHeBbIe 3a1aun

BrInoslHEHHEe  Pa3HOYPOBHEBBIX — 3ajad, MPEAYCMOTPEHHBIX paboueit mporpaMmoi
JMCLUUIJIMHBI, TPOBOASATCA BO BpEMsl NPAKTUYECKUX 3aHATHI. Bo BpeMs BBINOJIHEHUs
3a/laHui pa3peraeTcs MoIb30BaThCs YUeOHUKAMU, CIPABOYHHKAMU, KOHCTIEKTaAMH JICKIIHH,
TETPAISIMU AJIs1 NPAKTUUECKUX 3aHATUI

Jukrant no Gopmymnam

Juktant 1o (opMynamM IpPOBOAMTCA BO BpeMsl IPaKTHUECKHX 3aHATHH. Bo Bpems
MIPOBEJCHUS TUKTAHTA MOJIb30BaThCS yUeOHUKaMH, CIPaBOYHHKAMH, KOHCIIEKTaMH JIEKIIUH,
TETPAISIMH JUTA IPAKTHIECKUX 3aHATHH HE Pa3pelmeHo.

IIpenomaBatens Ha MPAaKTUYECKOM 3aHATHH, INPEIMICCTBYIOMIEM 3aHATHIO ITPOBEICHUS
JUKTaHTa, JOBOAMT 1O OOyYarONIIMXCSA: TEMY, KOJMYECTBO 3aJaHUM B JUKTAHTE, BpEeMs
BBINTOJTHEHHS

3amura 1abopaTopHOH
paboThI

3amura 1abopaTopHBIX pabOT MPOBOAUTCS BO BpeMs JabOPaTOPHBIX 3aHsATHI. Bo Bpems
NPOBEICHUSI 3aUThI JTA00PATOPHOM PabOTHI MOJIB30BAThCS YUCOHUKAMHE, CIIPABOYHHKAMU,
KOHCIICKTaMH JICKIIMH, TETPAISIMH HE Pa3perieHo.

[MpenopaBareny Ha saboparopHoil paboTe, MPEALIECTBYIOIIEH 3aHATHIO POBEICHUS
3aIUThl  Ta0OpaTopHOH pPabOTHI, JOBOAMT 10 OOYYAIONIMXCS: HOMEp 3alluliaeMoin
nabopaTopHOi paboThI, BpeMs Ha 3aIIUTY Ja00paTOPHON pabOoTHI.

[Ipenopasarenpy uHGOpMUpPYET OOyYalOMIMXCS O pe3yiabTaTax 3allUThl J1IA0OpPaTOPHOIL
paboThI cpasy mocie ee KOHTPOJIbHO-OIIEHOYHOTO MEPOIIPHSTHUSI

TectupoBanue
(xoMIBIOTEpHBIE
TEXHOJIOTHH)

TecTupoBaHHe TPOBOJUTCS IO PE3yIbTaTaM OCBOCHHS TEM HJIH Pa3/IeiIOB AUCIUILINHEI HITH
M0 OKOHYAHHIO €¢ M3YYCHHS BO BpeMs IMPAKTHYCCKUX 3aHATHA. Bo Bpems mpoBeneHwms
TECTUPOBAHUS TIOJIb30BaThC YYCOHHKAMHU, CIIPAaBOYHHKAMH, KOHCIIEKTAMH JICKITHH,
TeTpaJsAMU IS MPaKTHYCCKUX 3aHITUN He paspemieHo. [IpenogaBaTtens Ha MPAKTHYECKOM
3aHATHH, TPEINICCTBYIONIEM 3aHATHIO TPOBEICHHUA TECTa, JOBOJHUT 0 OOYJArOIIUXCS:
TE€MbI, KOJIMYECTBO 3aJaHUN B TECTE, BPEMs BBHIMOJIHEHHS. Pe3ynbTaThl TECTHUPOBAHUS
BUIHBI 00yUalomeMycs Ha KOMIIBIOTEpE cpa3y Mocie NPOXOKICHUS TecTa

21.]'[5{ opraHu3alvii W MPOBEICHHA HpOM@)KyTO‘—IHOfI aTTeCTalluu COCTABJISAKOTCS THUIIOBBIC
KOHTPOJIbHBIE 3aJaHusl WJIM WHBIE MaTepHalibl, HEOOXOAMMBIE MM OICHKH 3HaHWUH, YMEHUH,
HABBIKOB U (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATanbl (GOPMUPOBAHUS KOMIIETECHIINHA B
MPOIIECCE OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI.

[lepedyeHp TEOpeTHYECKUX BOINPOCOB M THUIOBBIE NMPAKTHYECKUE 33JaHUs PAa3HOTO YPOBHS
CIIOHOCTH JJI1 MPOBEIEHUS MPOMEKYTOUHON aTTecTali oOydaroluecsl MOJIy4daroT B Hadase
ceMecTpa dYepe3 JJIEKTPOHHYIO HWH(OOpMaAIMoHHO-00pa3oBaTenbHyo cpeay 3a0llKT HpI'VIIC
(TMYHBINA KaOMHET 00y4JaroIerocs).




Onucanue npouenyp NpoBeJeHusi NPOMEKYTOYHOM aTTeCTAMHA B (popMe IK3aMeHA
U OLICHUBAHNS Pe3yJIbTATOB 00y4eHUs!

[IpomexyrouHas arrectanus B (opMe dK3aMeHa MIPOBOAUTCS MYyTEM YCTHOTO coOece10BaHus
1o 6uneraM win B GopMe KOMITBIOTEPHOTO TECTHPOBAHUS.

[Ipn npoBeneHHM NPOMEXKYTOUHOM arrectanuu B ¢opme cobOeceoBaHUS OUIIETHI
COCTABIIIIOTCS TAKUM 00pazoM, YTOOBI KaXIbIi U3 HUX BKJIIOYAl B ce0sl TCOPETUUECKHUE BOIPOCHI U
MPAKTUYECKHE 3a/1aHusl.

buser cogepuT: Ba TEOPETHUECKUX BOMPOCA JJIsl OLIEHKU 3HAHHHA. TeopeTnueckue BOMpOCH
BBIOHMPAIOTCS M3 MEPeYHs] BOMPOCOB K AK3aMEHY; JBa MPAKTUYECKUX 3aJaHUs: OJHO W3 HUX JUISL
OIICHKU YMEHUU (BBIOMPAETCS U3 MEPEYHS THIIOBBIX MPOCTHIX MPAKTUYCCKUX 3aJaHUN K YK3aMEHY);
JIpyroe MpakTHYeCKoe 3aJjaHue JUIsl OLIEHKU HAaBBIKOB M (UJIM) ONBITA JAESITENbHOCTH (BBIOMpAIOTCS
U3 TIEPEYHs THIIOBBIX MPAKTHYECKUX 3aJaHUI K K3aMEHY).

Pacrnipenienienrie TeOpeTHUECKUX BOMPOCOB M MPAKTUYECKHUX 33JaHHUM MO IK3aMEHAlMOHHBIM
OuyeTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydarommxcs goctyne. Pa3paboTanHblii KOMIUIEKT OMIIETOB
(25-30 OuneToB) HE BBICTABISETCS B DJIEKTPOHHYIO HH(DOPMAIMOHHO-0O0pPA30BATENbHYIO CpEAy
3a0MKT UpI'VIIC, a xpanumrcs Ha kadenpe-pazpadborunke ®OC Ha OyMaKHOM HOCHUTENIE B
coctaBe ®OC 10 OUCHUILINHE.

Ha sx3amene oOywaromuiics Oeper Ouiet, Juisi MOATOTOBKM OTBETa HA SK3aMEHAIIMOHHBIN
ouiet o0yuaroniemMycs OTBOJIUTCS BpeMs B rpejaenax 45 MuHyT. B mporecce oTBeTa o0yyaromnierocs
Ha BOIIPOCHI M 3aJIaHusI OMJIeTa, IPEnoJaBaTeb MOXKET 33/1aBaTh JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Kaxnpiii Bompoc/3afanue OuiieTa OLEHUBAETCS IO 4eThlpexOarsibHON cucTeme, a jaalnee
BBIUUCIISICTCS CpelHee apu(METHYeCKOe OIEHOK, MOJYYCHHBIX 3a KaXKIbld BOMPOC/3aaHHE.
Cpennee apumMeTHUECKOE OLIEHOK OKPYTJIISETCS 10 LIETIOT0 M0 MpaBUiaM OKPYTJICHHUS.

[Ipu mpoBeneHMHM NPOMEXKYTOUHOH arrecTanud B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TeCTOBOro 3amanusi ¢opmupyercs u3z OT3 mo AucuMIIMHE CIy4alHBIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil 10JKHBI ObITh 3alaHUAMU OTKpbITOro TUMa U 50 % 3a7aHuii — 3aKpbITOro
THUIIA.

O0pa3en IK3aMeHALIMOHHOT0 OHJIeTa

YTBEPXJAIO
@Eﬂ JK3aMeHAIUOHHBIH Ouster Ne 1 3aB. kadeapoii
3a6KT UpIl' VIIC o qucuunianne «Ouznkay» «TexHochepHas
20 /20 1 cemecTp 6e3zomacHocTh» 3a0MKT
Y4eOHBIH roJ
JI.B.BuHorpanosa

1. Bwuasl MEXaHUYECKUX CHII.

3amaya. Onpenenuts UMITYJIbC P, OJYyYEHHBIA CTEHKON MpHU yaape o Hee mapuka Maccoid m=300 T, eciiu mapuk
JIBUTAJICS CO CKOPOCTBIO V=8 M/C 1101 yrioM 0=60° K IIOCKOCTH CTEHKH. Y 1ap O CTEHKY CUMTATh YIPYTHM.

3. 3apmauva. OmnpeznenuTh MOJSpHBIE TEIUIOEMKOCTH Tasa, eciaum ero yxaenbHele ¢,~10,4 x/Ix/(xr-K) u c,=14,6
kJLx/(kr-K).

4. DrexTpuuecKuil 3aps U ero CBOMCTRA.

5. 3amaua. Tpu OJMHAKOBBIX KaIUIM PTYTH, 3apsSHKEHHBIX 10 ToTeHIMana 20 B kaxpaas, ciauBatoTcs B 0jJHY. KakoB
MoTeHIHaI 00pa30BaBIICHCS KaTun?

6. Ha CKOJIbKO IPOLICHTOB YBEINYUTCS YHEPTeTHYECKask CBETUMOCTb AOCOJIIOTHO YEPHOTO TeJNa, CIH €ro
Temneparypa ysenmuurcs Ha 1 % ?

CocraBui: Bunorpanosa JI.B.




